ER. 0.360 079 Bl Description This invention relates to new tricyclic

conpouftds and pharmaceutical ly acceptable salts thereof. Mre particularly,
it relates to newtricyclic coanﬁH H%Bbharnaceutically acceptabl e salts
thereof 5 which are chol ecystokinin (CCK) antagonists and therefore useful
as ther gpRulidoal and/ or preventive agents for enesis, pancreatitis, satiety
and appetite control, pain control, insulinom, gastroparesis, carcinona of

pancreas, o ihdh@H (Gstestb RGPS chcSoofhpodidnd phdiRbdaiéaily abdoptabis &S Wbidsr, €t C. ),
di sorders meeQahialidy, Wolatds itd héWstityeR! comPBMHE anBlisherinfRcd¥dafy sebptable! saitd Rerdof

| rritablvahich @wRdholdySIBKiINMECCKP SHidgbiidteind TR usdhub as therBPSRIREI dAG/EH dréVBRvé agents
dyspepsifer, éntbis qincéetitis, sdliety and kppelits’céhtroi3 #4M) EchtrfI S InaZepkdparesis) larciA@dcsii bed
havi ng tdascrdas) galiviaddey diseassLib.g.; acute 2Boledpeiic icalclBr 6tb.), Asordérs @ssobiRbDF@Ninted¥nall S

i ndol yl sowothhewsgle | hyperattivityi (.92 indtable3 boviell rsyritienimea sghingee SgasinD btcr Igpednailihéiia,and
i nt er mediyseepsianggsedetcor preparati on and the therapeutic application of such
conpolinds AFPANSHRIEY benahdiazenines are dessribedthgvingrtee fdilowinh éeawda; The tricyclic
conpounds of this invention can be represented by the follow ng fornula
(r)y: 25 30 N [err]
35 wherein [err] is phenyl or {naghtphyl, each of which may have 1 to 3
substituent(s) selected fromthe @ onspyt i ng of hal ogen, am no, [err]
al kox§y and mono(or di -or tri)ﬁé a’?de, Xis -O or 40 [err] 45 (in
which [err] is hydrogen or [err] alkyl), Ais a bond or [err] al kylene
whi ch may have [err] al kyl group(§ _Qnd R2 is hydr ogen;
pkenyl (I ower) al kenoyl which nay h one or two substituent(s) selected
frempjhe group 50 consi sting of hal ogen, hydroxy, nitro, [err]

al kyl, [whbreh M %@X% ard™ BIOnafbgéh, IAMiTRdN Yk DheAlil haa n & X4} 8MERRer a process for
i ndol yl (orepuv@tioh ahd MRAYddia iusdY 1BBYrefaAYsh dnd't g@a&ﬁﬁ&éﬁf)ﬁc}i&h Ko Xbhr QSrEﬂﬂX s as
I M dazolcydiddysein antagdric® Hed/disciogdd. Nol yI (1 ower ) al kenoyl ; 55

i ndol yl cartremyeycliclortdbuntsf i e\l ibh FepFosdnieal by Yeastowag fomiuld (hal Kyl
hydr oyl mi no([err] )al kyl, phenylimno([err] )alkyl, [err] alkanoyl or
hydroxy([err])- al kyl pi perazi nylx(TQr‘r])aI %yl ;qui nol yl carbonyl; 2

35
wherein
Riis phenyl or naphthyl, each of which may have 1 to 3 substituent(s) selected from the group
. consisting of halogen, amino, C1-Cs alkoxy and mono(or di or tri)halo(C:-Cs)alky!,
L Xis <0-or

40
-cI;H..
R3
45
- (in which R3 is hydrogen or C;-C; alkyl),
Ais a bond or C1-Cs alkylene which may have C-C; alkyl group(s), and
R?is  hydrogen; ' ' '
phenyl(lower)alkenoyl which may have one or two substituent(s) selected from the group
50 consisting of halogen, hydroxy, nitro, C1-Cs alkyl, C1-Cs alkoxy, amino and imidazolyl(C1-Cs)-
alkylamino;
indolyl(lower)alkenoyl which may have carboxy or C; -Cs alkoxycarbonyl imidazolyl(lower)-
alkenoyl;
quinolyl(lower)alkenoyl;
55 indolylcarbonyl which may have N,N-di(C1-Cs )alkylamino(C1-Cs Jalkyl,

hydroxyimino(C1-csJalkyl, phenylimino(Ci-Cs)alkyl, C:-Cs alkanoyl or hydroxy(C1-Gs)-
alkylpiperazinyl(C1 -Cs )alkyl;
quinolylcarbonyl;



EP 07360 079 Bl |ndoI|nyIcarbonyI benzoyl which may have one or two
stibsti #uent (s) selected fromthe rou conS|st|ng of hal ogen, am no and

mono(or di or tri)halo([err] )alk rbam)yl whi ch nmay have hal ogen
or [err] al koxy; 5 phenyl am no( [ err] )al kanoyl ; or
phenyl([err])alk ﬁh may have amno, with prowsothat when [err] is

i s not hydrogen,h ak B&%orm Bia{c . may have one or
substituent(s) sg IWRlch Mgy RHve HilogeR BiSd: Sdslalkexy?f  hal ogen and
trifluogonethyl, pﬁhrnylmiﬁaa: -&d Yelkdnbyi: 6 KRIAPIO, -ColaikanoyI WARh ABY Mo amin€r ei n " | over "
IS i ntendqgh brovistRren whéh A1Gs eﬁyavvhernn@trfa@haloﬂ;&m X@HGHA apd1A s €R atkiler®l, thyn R2 is
accept abl aotaﬁhrbgénhﬁdww‘arboﬁu IWehk0§! ,which énal Rav@thé omiwe cuttituents) sblbaed fedn thaigrogp
conpounds cérfsisGhg et halbgeh Ghdnirlfigordntathyl, oy phetjyl(Ce+Cs felkenoylswhichras phap.merewint Tayeat"| iy
accept abl itepadd s moireupao b carbdnatomss, t he conpounds |isted bel ow. formula
(l10): 1b [peda phaidfhceutically acceptable salt thereof.
[ err] [err] FaBheChenmentionnconerised thegfollayide cereneursts of pensrabormuiay iaa Ip.cla.(1f g Is, zsd

0 40 pharmaceutically accepfable g4its thereof, that is, the compounds listed belclwer r] [err] 45 wherein
[err] is Mymvidb@n or fluoro, fornula (1q): 50 55 3 P 0 360 079 Bl 10 15
wherein [err] is 2-fluorophenyl, formula (Ir): [err]

15 :

phenyl whi ch nayy ?beé% ég;ﬁﬁ:ﬁ mav Ae or” b %o i@»ﬁ“‘ debcb® o 1 ENGnakdig 2

Nt 20
(Io)
25
30
wherein Z' is hydrogen or fluoro,
formula (Ip):
35
40
45

wherein Z' is hydrogen or fluoro,
formula (lg):
50

55



[err] 25 30 wherei-n [err] is hydrogen or fluoro, and formula (Is): 35 45
[Err] 50 wherein [err] is hydrogen or fluoro, According to the present
invention, the new tricyclic conBR@I8AO(9BT (10), (1p),(Tq),(Ir)and (Is) can
be prepared by the processes which are illustrated in the follow ng schene.
55 4 EP 0 360 079 Bl Process 1 [err] [err] [err] 10 (I11)

(I'11) or a salt thereof or a salt thereof 15 20

[err] [err] 25 or a sjrf/;FETeof 38 35 40 45 50 55 EP 0 360 079 B1l
Process 2 [err]

5 | N / i
_ i (Iq)
CO— N

= N H

10

15 wherein R} is 2-fluorophenyl,
formula (Ir):

\,
o’ 20
(Ir)
25
N\
30
wherein Z' is hydrogen or fluoro, and
formula (Is):
36
“ ~
N\
45

50
wherein Z! is hydrogen or fluoro,
According to the present invention, the new tricyclic compounds (1),(lo).(Ip).(lq).(Ir)and (Is) can be
prepared by the processes which are illustrated in the following scheme.

5



[err] 10 (la) - o (Ib) or its reactive

deri vat’ ve or a salt thereof 15 at the am no group or
a salt thereof Process 3 20 [err] FBOr36007§R1

(la) 30 or a salt thereof or a salt thereof
35 Process 4 X -A 40 [err] [err] [err] 45
(lc) Process 1 (1d) or a salt thereof

or a salt thereof 60 65 6 EP 0 360 079 Bl Process 5 X- Aferr] [err] 10
(le) or a salt thergeial5 [grr] [érr] 20 or a salt thereof 25 30 [err]

5
4
-§- 0—502-R + NH3

10
Rl

{1I)
or a salt thereof

{II1)
or a salt thereof
15

X2
O A
W 20 , B NH,
R1
25
{Ta)
or a salt thereof
w
30
35
N\,
40
45

50

56



(f) 45 or a salt thereof 50 55 . EP 0 360 079 Bl Process 6 [err] [err]

[€rr] FO or a salt thereof [err] 15
[err] 2 [err] [eEPO3CAIPBIO (1g) or a salt thereof 25
Process 7 [err] 30 [err] [err] [err] 35 (Ih) or a salt
t her eof 40 hydrolysis [err] or a salt thereof 55 8
EP 0360079 Bloddsxess 8
— A o]
5 0
Acylation 2
1
10 R1 R
(Ia) : (Ib)
or its reactive derivative or a salt thereof

at the amino group or
a salt thereof

15

ka Process 3
e 20

Deacylation _

7

25

30 or a salt thereof or a salt thereof

35 Process 4

. X —~A
N {
© .
NH-R% Reduction
Rl
45 .
(Ic) _ . (1d)
or a salt thereof or a salt thereof
50

55



[err] [err] [err] 10 - '[err] (Vi)
of a sdlt thereof or a salt thereof NHCO 20
[err]. (IjJ) or a salt thereof 26 Prifc@360 87981 i nati on reac- [err] 30

[err] cabroxy protect- ive group

[err] [err] [err] R 35
(I'k) or a salt thergggcggsassalt t hereof Process 10 40 [err]

Eli mination reactiom X -A of the am no [err] [err]

protective group 45 (Id) or a s&ard t hgreof

or a saft thereof 50 55 EP 3 9 Bl Pro X -Alerr]
[err] [err] 10 NHCO
(1n)

10

{Ie)
or a salt thereof

15

H-@-Rﬁ H-O - g5
N V) (IV)
N 20 .
or a salt thereof
25
N\
30
<
R6
35 X —a (':H ) R5
g
naco—l |
L - -;— H
R
(If)
45

Oor a salt thereof

50

55



drqa’salt t her eof
15 wher'ein [err],

or a salt thereof

A and X are e%ﬁp as defi ned above, [err] is

| ower al kyl, [err] is 360 079 B{ acyl group, [err]is

acyl having a nitro group, [err] is acyl having an am no group,
[err] is hydr ogen or hydroxy(lower)al kyl, [err] is

hydr ogen or ([err])al kyl, 25 [err] is | oner al kyl, [err] is
| ower al kyl, [err] Exgcess 6 hal ogen, [err] is aryl, [err]
IS hydr ogen or ([err])alkyl 30 [err]is hydr oxy or
| ower &l kyl , IS acyl having a protedf%d car boxy group,

[err] is
having a protected am p@

acyl

i hA i D§ a carbox oup, [err] r’ acyl
i i po * _JE;fgf:L /’ﬁaV|ng an
acyl am no group. 35 40 Q& 0 079 Bl2 The~gfarti ng conpound

(I'1) is novel and can b pared by th® foll owi ng processes. Process A5
[err] 740 gt [err] (VII1) or a salt
thereof 15 [err] [err] (I'X) 20 (VI)
or a salt thereof (Ie} .
or a salt. thereof R
15 X~ cﬁ/’ g8
—_— {
: NHCO
N =
gt 20 .
Rl
(1g)
25 or a salt thereof
Process 7
Tlo
N 30 XQA‘ 0 C=N- 9
N
NHCO I
== N
H
1
35 R
(Ih)
Oor a salt thereof
40 hydrolysis
1'210
xR C=0
45
I;i NHCO _m
H
Rl
50 (xi)

55

or a salt thereof



25 X-A 0 30 R(X):35 : or a salt thereof
(XI ) 40 50 [err] (XIl) or a salt
thereof 55  EP 0 360 079 Bl [errfP 9380QPBYL ysis x-A 10

OH [err] (XII1) or a salt thereof 20 [err]
(XIV) 25 30

4 [err] [er@kogésglé) or a salt thereof 40 wherein [err], A and X are
each as def Fmred—above, [err] is glo hal ogen, 45 [err] is
| ower aIkyI, and gerx] is | hal ogen. The starting conpound

(VI1'1) or a salt ythefeolp can be pCePared by the methods disclosed in the

Preparations 1 agd

phar maceut i cal

conventional no

netal salt (e.g. sodeum salt,
10

15

25

30

35

40

45

50

55

(Ii)

or a salt thereof

Process 9

X—a

(W

Rl

(1k)
or a salt thereof
Process 10

2
NH—Rd

x——

(Im)
or a salt thereof

BINHCO
= Sa|tS 50 Mm
potBssiumsalt) and an al kaline earth

-.cribed | ajer~r simlar manners thereto. Suitable
q e objecH Nonpmhhd (1) are
nclude a fetal salt such as an al kal

(VII)
or a salt thereof

10
j—N-Rll

\
@;- NHCO I
N 7
H

(13)

or a salt thereof

Elimination reac-

tion of the x’i\ 0
amdxmy'pmﬂzxxp {
ive group > NH—Ré
Rl
(IR)

or a salt thereof

Elimination reaction X ~A
of the amino ) O
protective group 2
i NH-R
c
R1
(1d)

or a salt thereof



netal salt (e.g. calciumsalt, magnesiumsalt), an amonium salt, an

ofgani & base salt (e.g. trinethylanine salt, triethylanine salt, pyridine
salt, picoline salt, dicyclohexyFB®3§80¢3Bf#, N, N -di benzyl et hyl enedi ani ne
salt), an organic acid salt (e.g. acetate, naleate, tartrate,

met hanesul f onate, benzenesul fonate, formate, toluenesul fonate,
trifluoroacekagkeks an i norganic acid salt (e.g. hydrochloride,

hydr obrom d&T—surtate, phos- 55 phate) or a salt with an anmno acid (e.g.
arginine, aspaXt+~8 acid, glutamc acid). In the above and subsequent
descrigpti ons oq‘ th\e Pesent specification, suitabl g-epanples and illustra-
tions of the yajous defl ni tgons whi ch the pr esent |nvqnt| n include wthin

t he scope the HFI faed i s foll EP 02360 079 Bl
ntended to n%&@% carb

The term "l o

ot herwi se indicate The term "higher” is intende o ‘7 to 20 car bon
atonsye unl ess ot hRf'wi se indicated. Suitable "aryl" foglerr] may include
phenyl, naphthyl and the |like, and said aryl group nay have one or nore
(preferably 1to &y wtable substituent(s) such as ggen, amino, Iower
aI koxy or rmno(or d| or . tri 5 hal o(l ower) al kyl . Suitabl e "hal ogen and
"hal ogen noi &Fy'd st & m)no(or di or tri)h&n@ (ﬂﬁé-r‘a dhenecty

i ncl uéfe chl ori ne, brom ne, fluorine and iodine. Suitable "I ower al koxy may
i ncl ude nethoxy, et hoxy, propoxy, isopropoxy, but oxy, isobutoxy, t-butoxy,
pent yl oxyferen. P}%I OX%{?Q gx‘% Suitable "l ower alkylene" may

i Rcl ude s aﬁ%ﬁ car bon aton(s), such as nethyl ene,

et hyl: gne, | met hyl enam,ac | r’r arret hyI ene, pentanet hyl ene or hexanet hyl ene,
pre efabl *zoge havi ng nda aton(s), and said | ower al kyl ene group
may have q@qﬁor rmre mg g,,be Jug 3) lower al kyI group- (s). Suitable
“lower al kylks' and " om xdr,;;@ dwbdalkyl, N the term "nmono(or di or

tri)hal o Iqawr)al kyl' hyﬁﬁ;ﬁenlo‘?(& l@fapde straight or branched one having 1 to
6 carhon ay@(s), sucBwaanpet hyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, mec-butyl, bwdridh) . pentyl, t-pentyl or hexyl, preferably one
having 1 tas4 car bon l&lo@sﬁ(s). Sui table "acyl" may include carbanoyl,

al i phati c Raeyl group ayid acyl group containing an aromatic ring, which is
referred tRY ias ar onat hydrogenydr (Ciels)akglt er ocyclic ring, which is referred to as
het eracyclA''ds acyl . Suliydeky @ leveasikh.e of said acyl may be illustrated as

fol | ows: Rﬁos Car barroseyt hayihg pibrotedted cabpxy asaweh as | ower or hi gher al kanoy!
(e.qg. for%lls acet yl , acgrheyiegsarboxgreunoy| , 2- et hyl propanoyl, pentanoyl,

2, 2-di met i 1Hr opanoy | acyHBVAGBRIPEHRIAMIGAUP. oct anoyl , nonanoyl, decanoyl

undecanoyl 'ﬂodecanoy‘?cy' hRYIRGREBSHYMO "848t r adecanoyl , pent adecanoyl ,

hexad@canoyl hept adecanoyl, octadecanoyl, non- adecanoyl , Icosanoyl); 25

| ower or hlgher alkoxycarbonyl (e.qg. nethoxycarbonyl, et hoxycar bonyl ,

t - but oxycar bonyl , t-pentyl oxycar- bonyl, heptyl oxycarbonyl); |ower -or

hi ig%er al kanesul fonyl (e.g. nethanesul fonyl, ethanesulfonyl); |ower or
gheyg, al koxysul fonyl (e.g. nethoxysul fonyl, ethoxysulfonyl);

50

10



Aromatic acyl such as- 30 aroyl (e.g. benzoyl, toluoyl, naphthoyl);

af (1 ower) al kanoyl [e.g. phenyl(lome Ikangﬁ (e.g. phenylacetyl,

phenyl propanoyl, phenyl but anoyl, tylyl, phenyl pent anoyl,
phenylhexanoyl) naphthyl(lomer)alkanoyl ‘(e.g. naphthyl acetyl, naphthyl -
propanoyl hth | but anay wer yI(Iomer)aIkenoyI
(e.q. phe prrtg' &no ﬁ@n, é:lr?o i 9})%&(%9‘9“05%9%5 %%J: yl oyl ,
phenylpentenoyl phenylhenxenoyl) naphthyl(lomer)alkenoyl (e.qg.
naphthylpropenoyl naphg ngép enoyl, napht hyl pent enoyl ) ;
ar(IomQ;)aIkoxycarbonyl-ffrg——;%enyl(Iomer)alkoxycarbonyl (e.q.

benzyl oxycar bonyl ); aryl oxycarbonyl (e__qA phenoxycar bonyl ,

napht hyl oxycar bonyl ); aryl oxy(l ower) afka oyI (e.q. phenoxyacetyl
phenoxypr opi onyl ); aryl carbanoyl (e. %p&nnyl) 40

aryl t hi ocar banoyl (e.g. phenylthiocd yl gl yoxyl oyl (e.g.
phenyl gé yoxyl oyl , napht hyl gl yoxyl oyl )2 g63§hlfonyl (e.g. benzenesul fonyl,
p-tol uenesul - fonyl,); Heterocyclic acyl such as heterocycliccarbonyl; 45
heterocyclic (I ower)al kanoyl (e.g. thienyl &&I)l, thienyl propanoyl,

t hi enyl but anoyl , thienyl pent anoyl, ie% |, thiazolylacetyl,

t hi adi azol yl acetyl, tetrazolylacetyl); heterocyclic(lower)al kenoyl (e.qg.
het er oé¥cl i cpropenoyl, heterocyclicbutenoyl, heterocyclicpentenoyl,

het erocycl i chexenoyl); heterocyclicglyo onyI ﬁe t hi azol yl gl yoxyl oyl ,

t hi enyl gl yoxyloly); in mhlch suitable h terocy% ic nDiety in 50 the terns
"Reterocycliccarbonyl” heterocy (Iomer)al oyI

het.er:.0 cIic(Iomer)aIkenoyI and "heterdcyclic X as nentioned
above %%ans, in nore detail, saturated dr ﬂﬁsﬁgﬁ¥§ié%e%58£ocycllc or

pol ycyclic heterocyclic group containing at |east one hetero-atom such as
an oxygen, sulfur or nitrogen atom And, especially preferable heterocyclic
group may be heterocyclic group such as 55 unsaturated 3 to 8-nenbered
nore prgferably 5 or 6-nenbered heterononocyclic group containing 1 to
4-nitrogen aton(s), for exanple, pyrnﬂjm py@rolinyl, imdazolyl
pyrazolyl, pyridyl and its N oxide, ridyl, pyrimdyl, pyrazinyl,
pyridazinyl, triazolyl (e.g. 4H1, 2, iazolyl, 1H1,2,3-triazolyl,

2k}, 2,3, - trlazolyl) tetrazolyl ( etrazolyl 2Htetrazolyl); 13
EP 036@@79 Bl saturated 3 to 8- nenbered (qﬁ referably 5 or

6- menber ed) het er ononocycli c group cont ai glto 4 nitrogen aton(s), for
exanpl e pyrrolidinyl, imdazolidinyl, piperidino, piperazinyl; unsaturated
condensed heterocyclic group containingegtto 4 nitrogen aton(s), for

exanpl ef i ndol yl', isoindolyl, indolggyl say_gdgyégédryl , benzi m dazol yl,

qui nol Y, isoquinolyl, indazolyl, benzotriazolyl; 5 unsaturated 3 to
8-nmenbered (nore preferably 5 or 6-nmenb red)rmﬁimQQﬁg_ clic group
containing 1 to 2 oxygen aton(s) a(g)l o 3 nitroge 2a onm(s), for exanple,
oxg&plyl, i soxazol yl, oxadl azol yl ( 1,2,4- (x1)
40
45 X“‘A\ o)
N
: :S-o-co—ﬂ?
50 Rl
(XI1)

or a salt thereof

55

11



oxadi azol yl, 1,3, 4-oxadi azolyl, 1,2,5-o0xadiazolyl); saturated 3 to
8inmenbered (nore preferably 5 or 6-nenbered) het erononocyclic group
containing 1 to 2 oxygen aton(s)ERRPIEAOTYBY nitrogen aton(s), for exanple,
nmor phol i nyl , sydnonyl; 10 unsaturated condensed heterocyclic group
containing 1 to 2 oxygen atom(s) and 1 to 3 nitrogen atom(s), for exanple,
benzoxazol yl , benzoxadi azol yl; upsaturated 3 to 8-nmenbered (nore preferably
5 or 6-nenbered)heteronDnocycIic}group containing 1 to 2 sulfur aton(s) and
1to 3 nitrogen aton(s), f exagpl e, thi i ol SOt hi azol yl, thiadiazolyl
(e.g. 51,2, 3- thiadiazolyl,€§>2,4Tthiadi§ §?§F¥E%?3,4-thiadiazolyl, 1

, 2,5-thiadiazolyl), dihydrothiazinyl; 15 saturated 3 to 8-nenbered (nore
preferably 5 or 6-nenbered) het&r nocyclic group containing 1 to 2 sulfur

r exanple, thiazolidinyl;
reSeraﬁly 5 or 6-menbered)
het erenonocycli c group contai RhkNENELY 2 sul fur aton(s), for exanple,

t hi enyl, dihydrodithiinyl, dihydrodithionyl; unsaturated condensed

het erocyclic group containing 1 tog2 sulfur atom's) and 1 to 3 nitrogen
aton(s), for 20 exanple, benzothiazolyl, benzothiadiazolyl; unsaturated 3
to 8-membered (nore preferably 5 Q7 )nenbered) het er onobnocycli c group

cont al’ni ng an oxygen atom for exanplé, furyl; unsaturated 3 to 8-nenbered
(more preferably 5 or 6-nefbeRe8pist & #Bﬁé%yclic group contai ning an
oxygen atomand 1 to 2 sulfur atom(s), for exanple, dihydrooxathiinyl; 25
upsat urat ed condensed heterocyclic groug contaigning 1 to 2 sul fur aton(s),
f ok Q%anple, benzothienyl,(ggnzod thiiﬁyrﬁouﬁgéturated condensed
hefﬁfocyclic group contain an pxygen atomand 1 to 2 sul fur aton(s), for
exanpl e, benzoxathiinyl. The acyl| noiety gﬁgﬁéated above may have one to
ten, same or different, suitable substitu ) such as 30 hal ogen (e.g.
fluorine, chlorine, brom ne or iofline), hydroxy, nitro, |ower alkyl (e.g.
nmet hyls, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, hexyl);
am no, protected am no, heterocyclic(lower)al kylam no wherein heterocyclic
and | ower al kyl noieties can be referred to the ones as nentioned above,

| oner al koxy (e.g. methoxy, ethoxy—gropoxy, butoxy, t-butoxy, pentyloxy,
hexyl oxy), 35 carboxy, protectedjcarpoxys

N, N- d#o( | ower) al kyl am no(| ower) al
di et hyl am nonet hyl , NN-di propyl "
N, N- di et hyl am noet hyl, NN dipro et hyl , N, N-di et hyl ami nopr opyl ,

N, N- di et hyl am nopropyl, N, N-di propyl alii nopropyl, N, N di butyl am nonet hyl,
NN-diPentyIaninonethyI, NN-dihexyIanuﬂonethyl), hydr oxyi m no( | ower) al kyl

(e. g.*®hydroxyi m nonet hyl , hydr oxyi mi noet hyl , hydr oxyi m nopropyl ,

hydr oxyi mi nobutyl, hydroxyi m nopentyl, 40 hydroxyi m nohexyl),
arylimno(lower)alkyl [e.g. phenylinfiZId(lower)al kyl (e.g.

phenyl i m nomet hyl , phenyli m noet hyl., .p i 'éygg' pyl, phenylim nobutyl,
ph%),oi m nopentyl, phenylim nohexér) ]a Ez;%g'y ésﬂuch afs) | oner al kanoyl (e.gqg.
formyl, acetyl, propanoyl, butanoyl, pentanoyl, hexanoyl), hydroxy(Il ower)-
al kyl hetymemycl i c(l ower)al kyl wherein | ower alkyl and heterocyclic noieties
can be reRegmR* MlarddX drd1e &daR as GingdBévepNed above, nmono(or di or
tri)hal o( lvoiger) al kyl , ahadgemyi no(e.g. phenylam no). 45 Suitable "protected
am no4 mayR@isicl ude acyl awerntkyl, 48di t abl e "acyl noiety” in the term
"acyl am nd®iscan be ref ehalageh.t 0 t he ones as nentioned above. Suitable

" pr ot ect edThsastistingycompaundi M) ade selt therepff fapcbec preparadyby the methods disclosed in the

Preparations 1 and 2 described later or similar manners thereto.
Suitable pharmaceutically acceptable salts of the object compound () are conventional non-toxic salts
60 and include a metal salt such as an alkali metal salt (e.9. sodium salt, potassium saif) and an alkaline earth
metal salt (e.g. calcium salt, magnesium salt), an ammonium salt, an organic base salt (e.g. trimethylamine
salt, tristhylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt, N,N'-dibenzylethylenediamine
salt), an organic acid salt {(e.9. acetate, maleate, tartrate, methanesulfonate, benzenesulfonate, formate,
toluenesulfonate, trifluoroacetate), an inorganic acid salt (e.g. hydrochloride, hydrobromide, sulfate, phos-
s5 phate) or a salt with an amino acid (e.g. arginine, aspartic acid, glutamic acid).
in the above and subsequent descriptions of the present specification, suitable examples and illustra-
tions of the various definitions which the present invention include within the scope thereof are explained in
detail as follows.

N, N- di meghyl am nonmet hyl , N, N-
~RRoafnet hyl ani noet hyl |
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Sui tabl e exanpl e of the ester noiety of an esterified carboxy may be the
ohes such as |ower al kyl ester (eég ester, et hyl ester, propyl
ester, isopropyl ester, butyl est 03 ester, tert-butyl ester, 50
pentyl ester, hexyl ester, 1- cyclopropyl et hyI ester) which may have at

| east one SLI' t% SU.b? n en %% ge}nﬂ tL% %%f unlegél\ﬁﬁermse indicated.
al kanoyl oxy f |SI roafd 7 150 Yilesk BihGrivise MERA oonyl oxymet hyl
ester, butyrgylgx-v, be phé lenr b, 278 58 arylYrold nfdy InVeYoRB bhy |

ester, he?ﬁ@r@qy 'rgl)éﬁ(l ¥ suﬁ'a%te%bshﬂ:e a@fa%g?( amM@tltméL alRoxy BF monbi(dr Qfor:t)rl)-or
3) - acetpxym@py kﬁs er, (or 2 or or 4) - acet oxybutyl ester, 1 (o
2) - propi Onyls%xéra M&geﬁsarfar"halageﬁ @oietyy™ G thé erR I"@Brhofun Yil SORPACIBYINaRSAL Elay mﬂ:luoﬂd)r

2) - but yr y bxiorins blomineEfibiie andliodied. 2) - | sobut yryl oxyet hyl ester, 1- 55 (or

2) - pi val oyl ®xysslepvereMidoBi™ ma} (nelidethetheay, o, proyeay, hspbromﬁztl.emtoxy, isobutoxy, t-butoxy,

i sobut yr ypemsyone t-paritylexs bitexyléy.et hyl but yryl ox- ynmet hyl ester,

3, 3- di net hy ISoitsblerjowenatkyishétyrhayeiadiueie strdight onehapiag t 406 whrbonyalani(sli susk ee mpthylbnoner
al kanesul btoylgne, trifnethylene) wirknydthylene, erentéretiyleng -ombexpinethyigne, ereferably ongrhaygdr tod  or
tri) - hal otdronaomd)laptl said tower afkaslonp. groupimay daelope ogere tprefezaby Diot3) [ower iRy |
ester), | Gher al koxycar bonyl oxy(| ower)al kyl ester (e 3

met hoxycar b@ﬁ'}qb@x ¢ Higfl” anglt dqwer aliyl molefyP "DthSGQJ'mO"Y@"Eﬁ’ di or t")ha'°('°we")a'ky' may

et hoxycar BeHiA ¥R H‘{ﬂ"c'@g {08 having hetofsarhon a9 'H V' '°py' 's°pr°py'

1- et hoxyca‘f"ﬂd PRoh3PE r“?y! 8?"“" i‘Pe’f“QB

thc\g :, I) dlwa % | 6%@3 ro"%‘gc er% %;ieﬁcyégc rln%lg;nc |s r Ied 0 aﬁ I§<$a (:)'i(o‘f 8. yl)
a dster,

( Elak« et: h I - gga Reciads i T ST 'in?y 3 "H’gf es- te Y

(5- -pf opyI h&?é é uqth% or4ug¥$r)aﬁé ﬂ(eﬁ%rﬁﬁ/ﬂ. ace 1, ploBXMeI, @%Wﬁlme@@bﬂpaﬁoﬁ g.
vinyl est sgmanag | e& oxdho Y s,ge Etafdt, Inon&HoldY MbékanBiil Qhdecanoyl,
propynyl vl, tﬁ&Jcl\rBVlefe)rﬁJ byl, ep%hﬁ&ec%?lc xH&XarBﬂVﬁbp&BechﬁiﬁS foctaddBandyl] hoabl e
subst i t uepdecsmbylSitssthof  NMONO( Or or tri)phenyl- (lower)al kyl ester which
may havge pived Srafighe© BRoxGdaitorD l(&g. Shid¥solychibaryl, (ethbxycatbdhyl, bBuRakytartafl,eFpentyloxycar-

4- met hoxy b&wy dpty®sycatonyl}; Ni t r obenzyl ester, phenethyl ester, trityl ester,
benzhydr ylowesdr &igher blkaémdym.ypimtmyés):mvlhgtﬁanmltoavl); 10 3, 4- di met hoxybenzyl
est er, 4- loyetrop kigheB alboxgsulidngt (b.g budthokyselfonyll ettesysaifopyl); ar yl est er whi ch nmay have
at,_l,east onevamatit adyl ®iclsasbst i tuent (s) (e.g. phenyl ester, 4-chlorophenyl
ester, st ol ylaraybtegrbenzogk olupyktngbhiehy| ester, xylyl ester, nesityl ester,
cunenyl est erlpwerjalianeyl fay| P@@t'(@wef)aﬂﬁ@we fg cohemiselYimPhenyippanoyle etanoyl,
conpound phenyliseksiviys phesyiperignoyl.jpenylhexagpyl) "qPB‘hV'('%h'éﬂ’i‘?'PW\/\ﬁgc??phtﬂva"ﬁ"é( éaphthy"

hal ogen, Rropapoyl. naphthyiputangyPir | 20 R (in which R3 is h dr en or J[err] kyI),

b @Hﬂwﬂk'k '@F"r og| Phenyl "Y"U ylb noyl

hyhf og éﬁar:g @q??q p %owmﬂ'&pylhﬂﬂm”@fﬁg Hﬂgthﬂa‘?f’é')ﬂ'ﬁém’é r‘eq 'E’tY ‘{"F'ﬂ‘ﬁeﬂ?‘f‘s) o

sel ect ed * H Ik y ar iiég pﬁeny 9«9(3 haljﬂ f(eghyeqlrﬁgr% arbgllg{‘?d i m dazol yl
fm’"“'g y

arylglyoxyloyl (e. g phenylglyoxyloyl naphthylglyoxyloyl); arenesulfonyl (e.g. benzenesulfonyl, p-toluenesul-

fonyl,); .
Heterocyclic acyl such as

heterocycliccarbonyl;

45 heterocyclic (lower)alkanoyl (e.g. thienylacetyl, thienylpropanoyl, thienylbutanoyl, thienylpentanoyl, thienyl-
hexanoyl, thiazolylacetyl, thiadiazolylacetyl, teirazolylacetyl);
heterocyclic(lower)alkenoyl {e.g. heterocyclicpropenoyl, heterocyclicbutenoyl, heterocyclicpentenoyl,
heterocyclichexenoyl);
heterocyclicglyoxyloyl (e.g. thiazolylglyoxyloyl, thienylglyoxyloly); in which suitable heterocyclic moiety in

so the terms “heterocycliccarbonyl”, "heterocyclic(lower)alkanoyl”, heterocyclic(lower)alkenoyl and
"heterocyclicglyoxyloyl" as mentioned above means, in more detail, saturated or unsaturated, monocyclic
or polycyclic heterocyclic group containing at least one hetero-atom such as an oxygen, sulfur or nitrogen
atom.
And, especially preferable heterocyclic group may be heterocyclic group such as

85 unsaturated 3 to 8-membered more preferably 5 or 6-membered heteromonocyclic group containing 1
to 4-nitrogen atom(s), for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl and its N-oxide,
dihydropyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3,-
triazolyl), tetrazolyl (e.g. 1H-tetrazolyl, 2H-tetrazolyl);
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I m dazol yl (1 ower) al kenoyl; or quinolyl (lower)al kenoyl, indolylcarbonyl

whi ch may have N, N-di ([err] - 30 [err] )al kylamno( [err])al kyl,
hydr oxyi m no([err] )al kyl, pheny'FP %ﬁ%?ﬁ%ﬁ] yal kyl, ([err])- al kanoyl or
hydroxy([err] )al kyl pi perazinyl ([err] )alkyl; qui noI yl car bonyl ; or

i ndol i nyl Pa{eea &meniasr@a egrxA,e E%Bié’ meéae)ﬁet%msnwcwédp' g o 4

sel ecte ldfw ho, AbBr3yi@nd” mono(‘or
tri) hal Qhgal Jt d E het &f in Wg)th ﬂﬁygehaéftﬁn(g}alfd?%ﬂn& indolyl,
( er r 931%m&3| P)ﬁ Sl He z‘ﬁ'ﬁlﬁaz))@l QVIsoquﬁHBlyl iAdazolyl, benzotriazolyl;
Vot fblBrel Bror ) 34 fBra B 630 6-AomBhAEMbtekdrdhdchdiia lghoap B3htaintgi1ab 2 may

haVe amo%bem&%m{é) (ah@\ﬂ/etb)s‘ihllféﬁéﬂ)éio @heﬁ&ﬁleh%ﬁalyﬁﬂtdﬂ&olyi Q¥ddiazolyl (e.g. 1,24~
al koxy C axdunBoiy ong, Aéxadiizopl €25-bxatiazonCRr - banmoyl ami no], with proviso that when
[err] i atpfaraslto \shciibelsa ymdia poiofably 0@ 16; mémueed)héfbiamormmuiobgrbm doetaining al gl ene,
t hen R2 dgyematbm{syahd ddes nitrogad alomlsy, &or bxample, mérgholinyy sydnbriyth nmay have one or two
subst iot wesHufadd ®adeass deteforyulin group cgntaining tor2wixegen algmesi andd| te g aitrogen @tom(s), for
t ri f | uoresanextida Yénzoxazolyh venzpiadielyl; 40 J)err] ) al kanoyl which has
am no. Theatyntesiciio Samentberied fmase prele vﬁwes-abl:m hetsrameneryclic igioup Fonfaining rte e nt
i nventi csnlfuara@rr@kgntéﬂnfeop hitfogea talam(s)i far exrePieo hisgelylnigethigaplyle diadiagoiv de.grHe?.3-
c onpoundhigdiaggivioh2.4thiagipzolyl hd.f-ahipdiagolyh 13@" %lY‘bH'h pottiazinyl; i nﬁbt he corrpognd
(1) ®r saturgt&f’@ i franembereq {marp P'ﬁ’é'ab'b )“9*850 8"°§3éﬂ"‘f Q‘P foaBiring P
react i or?“'f“éatﬂ'gﬁb?"w 1 P'F'? Ha'BmS)lf .r%ﬁ & (e d . )
et hanolonsabf Vi r e md, e T R

o i .c mg Eidhiohe} W3 bkl 39 50
ot her so é’n? rse

H

reacti on. e reaction
terrpe

ery s%ﬁs Hefmerétﬁ hUl%HﬁHo\éytﬁi@blroh;?gon%Eng pder
cool i ngog( e conpound or a salt thereof
can be ané‘daﬁét&dds &ﬁfdhb& ﬁ@ ﬂ@&Werﬁﬂei&i)h@t&oh&&cfcﬁéiﬁ%hb/@on%fnb\éﬂt ive
at the apjder adQHP1 &2 s%lf&aoh\(ss plel @hyArykaBhimyN reaction. Suitabl

acyl adsi Ngsab@Re cdnBenS& HAGELytid grol dRRRIRIRGY 10y bullliri An(8)P &E lokeible ) Bynzothiehyl)de

t he conmendaditnidyl;t he formul a: 15 EP 0360079 Bl [err] (wherein [err] is
acyl) 5 unssturdtdds con@énséd YeterokytlicvgrbupVeontaining adadxygen hatare@fid 18012 alifie atore@) tfarv e
der i vat iexammd, béraexathimyho gr oup of the conpound (la) may include Schiff's
base tyie iapsl moietyr asi stated: abaveomar haye emateitere sameper difiersnie puithlle mubstitippt(s) Isech as

r eact doorhaiggent (hg. ioringochivting, |begmingi ar Hodipel; Awdsernyy it dawso alladl (S drethis stividenRiie or
ketone I@P@PY'WUWH@PIP%tT'PW resvlbxylly t he react | on of the corrpound (la) with
a silyl aEWepBelPRedaming. as N, O-bi s(trimethylsily acetamde

N— tri rret °§¥°|" P%@M?ﬁ"ﬂ%“%"ﬂ%ﬁ*ﬁ'%‘f"ﬁ?@d 8?’r?8‘é1' %9*'9 i"t%éeft” é‘?? ﬁ"?ffast h

npound” d\ﬁp‘f"ﬂ % g‘f e %Fy
the ?ﬁnﬁdae amgnom Eﬁkl Ipfopyla r?;\momethy 'Fﬁ}rllf@) aml:%é%y dl ethy amin ethy}f s for

t h dlpropylammoethyl N,N-dimethylaminopropyl, N N-d|ethylam|nopropy| N,N-dipropylaminopropyl, N,N-
. dibutylaminomsethyl, N,N-dipentylaminomethyl, N,N-dihexylaminomethyl), hydroxyimino(lower)alky! (e.g.
' hydroxyiminomethyl, hydroxyiminosthyl, hydroxyiminopropyl, hydroxyiminobutyl, hydroxyiminopentyl,

40 hydroxyiminohexyl), arylimino{lower)alkyl [e.g. phenylimino(lower)alkyl (e.g. phenyliminomethyl,
phenyliminoethyl, phenyliminopropyl, phenyliminobutyl, phenyliminopentyl, phenyliminohexyl)], acyl such as
lower alkanoyl (e.g. formyl, acetyl, propanoyl, butanoyl, pentanoyl, hexanoyl), hydroxy(lower)-
alkylheterocyclic(fower)alkyl whersin lower alkyl and heterocyclic moieties can be referred to the ones as
mentioned above, monofor di or tri)halo{lower)alkyl, arylamino(e.g. phenylamino).

45 Suitable "protected amino" may include acylamino.

Suitable "acyl moisty™ in the term "acylamino” can be referred to the ones as mentioned above.
Suitable "protected carboxy™ may include esterified carboxy.
Suitable examplie of the ester moiety of an esterified carboxy may be the ones such as lower alkyl ester
(e.g9. methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, isobutyl ester, teri-buty! ester,
s50 pentyl ester, hexyl ester, 1-cyclopropylethyl ester) which may have at least one suitable substitueni(s), for
example, lower alkanoyloxy(lower)alkyl ester {e.g. acetoxymethyl ester, propionyloxymethyl ester, butyrylox-
ymethy! ester, valeryloxymethyl ester, pivaloyloxymethyl ester, hexanoyloxymethyl ester, 1(or 2)-acetox-
yethyl ester, 1{or 2 or 3)-acetoxypropyl ester, 1(or 2 or 3 or 4)-acetoxybutyl ester, 1(or 2)-propionyloxyethyl
ester, 1{or 2 or 3)-propionyloxypropyl ester, 1(or 2)-butyryloxyethyl! ester, 1(or 2)-isobutyryloxyethyl ester, 1-

55 (or 2)-pivaloyloxyethyl ester, 1(or 2)-hexanoyloxyethyl ester, isobutyryloxymethyl ester, 2-ethylbutyrylox-
ymethy! ester, 3,3-dimethylbutyryloxymethyl ester, 1(or 2)-pentanoyloxyethyl ester], lower alkanesulifonyl-
(lower)alky! ester (e.g. 2-mesylethyl ester), mono(or di or tri)-halo(lower)alkyl ester (e.g. 2-iodoethyl ester,
2,2,2-richloroethyl ester), lower alkoxycarbonyloxy(lower)alky! ester (e.g. methoxycarbonyloxymethyl ester,
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corrpound (). Suitable reactive derivative of the compound (XV) nay include
ah acidt halide, an acid anhydride,_ an actlvat ed am de, an activated ester
or i_socyanate. The suitable exaan'EQW Bin acid chloride an acid 15
azide; a mxed acid anhydri de with an acid such as substituted phosphoric

acid (e. Oeth t %XJI&W& ﬁ\'e o )gg}ﬁ)ﬁ p&&?' %garbonylo yethyl ester, 1-
di pheny| p r on a&dr)‘élkﬁ kt J"@jﬂ oOFkQ Hl)c
aci d), W &?é? %etﬁ\ﬁ-h x0-1534 )JdF@gH)'ﬁ\eﬁ\(}l' t@'flﬂ- oulrﬂ Sox@a-Bmethyl es-

al kanesul of) 0@{:2_5;(0(163-&1,,(0.1);35) ﬁgpggg oni c acid, et hanesul foni ¢ aci d),

sul furis Bﬁér ke,a,i &6r (. ﬁynbgeradnw@ste.q;l | phatic carboxylic acid (e.g. pivalic
aci d, penjpwrétQikgnybésted (o.d. StHRNdsRI) @ropyngldstdr); 2- et hyl butyric acid or

tri chI Or Ogr(ieel)alkyd 6stél )whith nealy havt at Goastadnb Giitable Guidtleht(§)esuch asasrd@r di 62 Gri)pheayd d) ;
a symet r {ovet)aligt bstbr avhlaly diay tave afeast@he vkt substitebet(sM(d.da bereyicsaten l4anethoxybenzyl

4- subst i t ester.d4-nitnabeleeylodstey, nheneityhester, tilylr esfeal benzhyydryl aztet, bistmethophengiphethy! esteran
act i vated3.edimethoxybengyl egigrafrmdeocn.b-distert-butylbenavl éatpdly net hyl ester,

di met hyl i sviresisevingh mg ag v Jtdeagtiqné suitghle pubstipyentis) (e pleanyl eptpoﬁ-&hlgymheeétewg tolyl

p- Ni t r ophesiay terblutyighenypester, "M'V'rﬁslef agsitigpier. supanyl estepi chl or ophenyl ester,

pent achl oP heater-est er, mesyl p hengl est er, phenyl azophenyl ester, phenyl

t hi oest er Pref§req ﬁé’ﬁ of thebiogkcomp ”"‘b(')c,af%%sj?'mf’%i oester, carboxynethyl

t hi oesf®r, %sr ‘éﬁ’f' mayhgve ?ﬁﬂg?'blyl ester, piperidyl ester, 8-quinolyl

t hi oester) &ter with a N hydroxy corrpound (e.g. NN

di et hyl hydroxyl am ne, 1-hydroxy-2-(1 H)-pyridone, N-hydroxysuccinim de,
N¢hydr oxybenzotri azol e, N- hydroxyphthalini

1- @pdrg,;(y 6-chl oro- 1Hbenzotri azol e); substJguted or unsubstituted aryl

i soCyanate; sub- stituted or unsubstituted Bryl isothiocyanate. These
reactive derivatives can optionally be selected fromthem according to the
ki nd of the corrpmmh R 2 \fydrbgbn Re (CiTehikyiRO The reaction is usually
carried outAisn aa 5dnBEW! 10 aMyleROWME thayTawd lowid ak@t er, acet one, di oxane,
acetonkd ri IR2is Chhyarogénd phsnyliCeTCh ylkenvgl whithor i de, et hyl ene chl ori de,

t et r ahydr of ur an, mat hayé osec et td eubshitpddi(s)i selotity frem fir@r greupi dasistify ofi ihiogen, dydramy

ot her organi c sodite nCsCupbikyd h(QaleCs Fatkbxya caminos dCiy-Cé alkdnopdamire ik imidaeolyl (h-CsHhese
convent i onal sol aligraminokringolyifower)dikenaybwhithinmay diavei carbooryeor (G + G )aliaxyearbonyien t he
cqupound (XV) i simisezalyiomerjatkensylaeriqdingidfiawegalkenayl indelyleartiony! which meh bave BldtdiCon,
the refttion is %)ﬁﬂ‘w'ém@?(aﬁi' Jallerh hyereyisnino(GrCs ¢ Jalsyly phegifine( &i ~Goakdn{@naronal

condensi ng agentallgmyhordyd 1-B4 @Wplgqﬁ; G afe )amcﬂulnﬁlyla@bonyl or indolinylcarbonyl
N- cycl ohexyl - N - nlaﬁn bl”""ﬂbé‘?h\'/"?"éa‘?"ﬁc?ﬂlt‘l’w ltuent(s) selected from the group consisting of
N-cycl ohexyl - N 31?9 é’f"ﬁ ?’!9 d| imde. _
NN - diet hyl car b Wi ‘;Iy'wh. h .’f’!ﬁ‘"&’;‘.’éﬁ' ey have, i
m'ﬁf Egj b[(;lnyl( gl g' I% Qr%? wa@ﬁbﬂ ve a | wer alkoxycarbonylamlno or phenyl—thlocar-

- 1 )
pent anet hy! enek o BaLuRUL Ui RACE i Ren, pﬁfﬁ&ﬂf have ; ?;?xﬁ'qu I:'iigx W ne:
et Qoxyacet yl ene; g dsigfoftl ¥e1 eﬁ%ﬁlrtﬁb%r c%l?é’i’stm Sf'h% &\&d? Hi‘yl Pé} cPO' y-
40 phgsphat e; | GUMRRYWhidAALY BRRSPhat e; ph osp or us oxych or| (op osp oryl

chloride); mhosEdasdel for blepding MoioBBst chpcanty {l) of b PFasshe invénticH ard e%ln@& inCGHRtail in
tri phenyl tpdfoBgpdngne; 2- et hyl - 7- hydr oxybenzi soxasol ium salt; 2-ethyl-5-(m
sul f ophenyl ) -i soxazol i um hydroxi de intra-nol ecular salt; 1 _

- (p-chl orebweztnesul f onyl oxy)-6-chloro-1 H ben- zotriazole; so-called

Vi | snei#er reagent prepared by the reaction of N, Ndinethylformamde with

t hi onyl chl dbd epmpo Me)genealfdher@hwrbh@renered)lwemmth@l@mmmld () or el theesmtwithon
may al so Prcapeynddd) esgisalt theredhe presence of an inorganic or or am c base
such as ap AWk epstionisusyalicaried BB‘H'&? golventysueh asalophoh{ergy Imethanad ethanal)i kpnzase, N.N-
N (| ower %@@H E: {98 Pty digiurag, ety ﬂ°cﬁk)@?iza?tk\ghnsémfgﬂp-eﬁmow@rm vr ehRE O B

t enper & eAlgthic “B'eﬁd"esc?%’"ﬁﬂg s usually carried out under
cooling to N&d 'f’?c te'ﬁ’eéaé'g%E nat cgppa "E’d?ﬁ%‘]ﬂ fspqliy Fariigd ayt undericoplifg fogrmingy y pe
prepared b é %!%J ectl ng the conpound (Ib) or a salt thereof to deacyl ation
reaction. bl e nethod of this reaction nmay include conventional one

such ag hydeg YoaipSun@ o] SAHSH #Rsof can be prepared by subjecting the compound (la) or its reactive
derivative at the amino group or a salt thereof to acylation reaction.

Suitable acylating agent to be used in the present acylation reaction may include the compound of the
formula:
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55 16 4 EP 0 360- 079 Bl (i) For Hydrolysis: The hydrolysis is preferably
Carried out in the presence of b n acid including Lew s acid.
Sui t abl e base may include an ingrd)aa%%@gégge and an organi c base such as an
al kali metal [e.g. sodium 5 potassiun], the hydroxi de or carbonate or

bi carbonate thereof trialkylamne [e.g. trimethylam ne, triethylam ne],

pi col i nﬁ zab| cycl o[ 4. 3. 0] non-5-ene, 1, 4-di azabi cycl o[ 2. 2. 2] oct ane
or 1,8 azablcyclo- [5.4.0]undec-7-ene. Suitable acid may include an
organi ¢ agidreinR2Gs ack®r M ¢ acid, acetic acid, propionic acid,

trichl 0§ saakive darvktde ortd’éaftEHdtbbeacet ic acid] and an inorganic acid [e.qg.

hydr ochl orsuitabie Gbddtive Jsthvamar A MheCantitd groupsal |tfelicompound i(le), méintiydsrSshiéis besel wpd de,

hy dr ogeimirr it eatomericeharminé tipa &sbinarformned by theaedctionaof the compedunda la) with b grberybt i ¢
aci d [ ecanpotindisoth asrasialyeit bicketvos; @, silyl derivatueTomraddy ithe reastian]of the comrapd-(ghvih 2

car r i edsiguitonippuntl lsechpasel,Orisgrindthyisitthaestamidecgs Y-rigethiineostamidea deriyptiye, F‘é'“ed
phenad | by fiiéattiomoft theogpmipsund dla)aith phasphorus drighlerisle of Phogeddy| vent such as water, an
al cohol [ Suitpblepssitshainthp compavath §p)] andEVheancieereferpd iq the, °"?sefsr SsrR¥isd o éPP a

m xt ur ecantpeynddP- or any ot her sol vent which does not versely 15 fI uence
t he react iSyipblegeqctivg defvativest t'??r°°5’e9?‘ﬂd ? @’%% 'e' &cl (ft?; ®'rhe

orl Zq'

react i offtiyaadRRde G’P éct'i’*ge%?ﬁe’ g5 Ieqay P%F e g dfé mﬁgaﬁ'cﬂ ed

out dﬁdéﬁ'decf)ﬁ‘f"%z %5' n %}ff Js
&b A R L K
cat al Ed;ﬁ%p y fous ac| sul uro ffuric znz fo 1 aoé " 'f&lia é%lla

acli
cat al yt tﬁanesuﬁzir:lc A su IE ﬁi)lﬂﬁl §arl,t)onI %CIH§§ pﬁvghc nﬂ;éﬁﬁhonc
reduct | entan rB acid opﬁ"t: rcgimd 6r'3ronﬂ|d"&rbok)f||93& d @lg. Bakexd | i C
CO”p%'“ cg) Ca an T.&f hraﬁ'ctw r&mmh%@%keLs@%tmm%wuaemyl-
i NOT" gangGaRfe! ‘3\ (ﬁ‘e Qr 1akdiB; Cor Hnl ShtivaaChdtdr @§! dyanbhéMiA @Bl rdtioflymethyl ester,
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sulfophenyl)-isoxazolium hydroxide intra-molecular salt; 1-(p-chlorobenzenesulfonyloxy)-8-chloro-1H-ben-
zotriazole; so-called Vilsmeier reagent prepared by the reaction of N,N-dimethylformamide with thionyl
chloride, phosgene or phosphorus oxychloride.
45 The reaction may also be carried out in the presence of an inorganic or organic base such as an alkali
metal bicarbonate, tri(lower)alkylamine, pyridine, N-(lower)alkylmorphorine or N,N-di(lower)alkylbenzylamine.
The reaction temperature is not critical, and the reaction is usually carried out under cooling to heating.

Process 3
50
The compound (la) or a salt thereof can be prepared by subjecting the compound (Ib) or a salt thereof
to deacylation reaction. Suitable method of this reaction may include conventional one such as hydrolysis or
reduction.

55
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to reduction reaction. This reduction reaction can be referred to that of
t he af brenenti oned Process 3. Pro S‘}S?é‘@g The conmpound (If) or a salt
t hereof can be prepared by reacti% rﬁJound (le) or a salt thereof
with the conpound (1V) or a salt thereof and the conpound (V). The reaction
is usual | ¥ rePfifddidisOUt i n a conventional solvent such as al cohol,
tetrahydrofuran, N, N dinethylformam de, dichloronethane, acetic acid, or
any ot her sqhyﬁwtowéd@ lisCilef6taBcartiall oRGh/Ré Brébeyicd d1albb e Bn AdiRindIRIMG ILbvARacid 0

The react i oButBBDasehayliftiuds aminbrgdiic Babeand af Batid|Basé R las Aialksh metal@lgl $6dium,
carried OpdtassiErthe Qgtirotigh od dadadaleN@r bLitadORRS teredl) ridiglimde N@.g( [tdnetidfaminesal t
t her eof caiathyenipa].cp@iied 1,5diazabiredid[413)0]bdnéS-eba, Mpbdisvebi¢ycie]R. 2@jocianesarl 1.8-didpatieyolb- 55
with the Bowohodecer-¢n®l ). The reaction is usually carried out in a

convent i onalSuigble\agid tmay imchude sn arigenichasid, [egeformidhgoaith adetic agid, pidpikic acid, trichloroacetic

di et hy| f enidrvitiueteacstiti asidll @ndh A inrapnic acit [ecnydsechloric: acid. \ngdrobrorhit @bid.deliwicrasid,
adver se¢ thdmememmée.tfwéroee@dmm'éﬂi Thpraliminatiep tusiog Levdnrpridt such rag tihaloggglic aid feigc al
and t he rwsareaseticiasidy Eilgropsptie agidliieprotarbly GRERS out N9 Prgsenes dgplion fgppingAgents Ep
0 360 079e@ianBsPecheRcll7 The conpound g % or. a salt thereof can_ be pre ar ed
by subj ecti fl f‘ﬁ iop %'G‘Hd° '°H °“b'|“ aa sugh &% &6‘?" 6"1‘? P@rgy E‘a%a?l!‘?

P osebdt hie . Bedob U e el 1 aﬁ%’d:*sg@% o S?'Y%stré e g@*’?o’?a'aasr ed
by reactl ng rt'tﬁ%' 2o e'°""°"8“ tslus oF e & °°"" o%swarmt'qq the conpound (VII) or
a salt th ,eogjed G’L,Qn The reaction is usually carried out in a

chventlo aI ofvent such as al cohol, tetrahydrofuran, N N

di e hyj for 'ﬁﬁ&ﬂcﬁlﬁus ol o BNl AHARSr] iRl SneiicaPrBlucRin bRE cA Sddbcti Ch
does not ad¢giabl!rduubifg AgéRts 4bd t8d InEdbrhica RedudtidR ale@AenbiRalioh BIPREALE!S.Qin Anch Ot
critical mduflof Metalicamipothd (b.5. dhFMRIN Shicias, ichfiumlécstBad 43 Qdanid Gr InBrgBB@kdid1g.
15 Pr oces@.gdfolie acid)rapétidndid( progioni! acid, Gitlotoatdfie b&d fp-16iaeneddffonity 2 hRebchivric acid,
subj ect i ntydidb@mizcigiapund (1 k) or a salt thereof to elimnation reaction of
t he caedoxy Spitable eatalyste tagbeuspd inltutalytic emiodtiv are Canvelitionat anesi sech auplatinum @atslysis | ar
manner t ofetghaktinom Eidte rspongp tplamed pRtinsicelgack 3collGidal Plainums platihdm Tdxide.crlatipan wite)( | d)
or a sal t palipdiunecrtalystsrie.b spgnoi paliediem, palladiuin jbiack, ipallgdiurh exidep nalledivrel orf ¢ajonogolicidak al t
t her eof t eplldiumypeliadiyrp ronrkadan isuifatep pallagiem o hadumy carbenste). \nicke) ragialysts Thg. sreduced
reagti on wekal pekebeyide; Baney picke])rropaltsqaigypia (o-greaduesd cplaltoRaney,ebalfifiron catalysts (e.g.
af or em@ht Tedyead| irpp. Jtapeysiven), qoprer satalysts) (e, &pdueorioPRPE Raney) copperg Ulimant coppagy dbg
can be pr @ﬁ%‘%’d‘s methgﬂ"é?é “l“h'g & goRveRtinnd FaiMent which dagp not advarsely, ipflupnegthe reaction

ch as water, I, ethanol, propanol, N,N-dimethylformamide, tetrahydrofuran, or a mixture thereof.
Additionally, in case that the above-mentioned acids to be used in chemical reduction are in liquid, they can
also be used as a solvent.
85 The reaction temperature of this reduction is not critical and the reaction is usually carried out under
cooling to warming.

Process 4

40 The compound (id) or a salt thereof can be prepared by subjecting the compound (Ic) or a salt thereof
1o reduction reaction. This reduction reaction can be referred to that of the aforementioned Process 3.

Process 5

45 The compound (if) or a salt thereof can be prepared by reacting the compound (le) or a salt thereof
with the compound (V) or a salt thereof and the compound (V).

The reaction is usually carried out in a conventional solvent such as alcohol, tetrahydrofuran, N,N-
dimethylformamide, dichloromethane, acetic acid, or any other solvent which does not adversely influence
the reaction.

50 The reaction temperature is not critical and the reaction is usually carried out under cooling to heating.

Process 6

The compound (Ig) or a salt thereof can be prepared by reacting the compound (le) or a salt thereof
55 with the compound (VI).
The reaction is usually carried out in a conventional solvent such as alcohol, tetrahydrofuran, N,N-
dimethylformamide, dichloromethane, or any other solvent which does not adversely influence the reaction.
The reaction temperature is not critical and the reaction is usually carried out under cooling to warming.
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30 to acylation reaction. This reaction can be carried out in a simlar
nanner*to that of aforenentioned_Process 2. The processes for preparing the
starting conpound (I11) are expl FhAJee ATaBL ¢ o1 | owi ng. Process A - [err] 35
The ‘conpound (X) or a salt thereof can be prepared by reacting a conpound
(Mil) orpa.88lt thereof with a conpound (1X) or a salt thereof. This
reactlon—ca'n—be carried out in accordance with the nethod di sclosed in the

Prepar at i ofhe3ompotin | 21 6i0a saltftreoPEane rdphrbdby SIARBIRAG e BMBsuRd (K Qr ROCR&STA -
[err] ThenfiyeRe veattioh Ahlshy@blysts Satidn dah 86 RSkred @Ihab 6l thY éhichfionBy Ploes3s 8.l Ng a
conpognd (X) or a salt tﬁereof with a conpound (XlI). 45 This reaction

can be aagcbésard out in the presence or absence of a conventional solvent.
The reaction tenperature is not critical and the reaction is usually

carri ed outheabmpoubd @inor a saltheveoftcan be prepackeirby weactingritp compennd @i ortresalt thawgof Withocess
A- [ err Jthecomporpd (dhpasaltithéefl | ) or a salt thereof can be pre ared b

subj ewt i ngTha reastigrois rusuglix caniecoput dn @ eonvertiqeal sejyent ﬂlchgé ﬁ'r"bl ysi s
can be cmettybietmaypitle, idighipremethanesaeaficeacisi or An et 30'5?5’3“’ ieh €°&6I"Et qg%@'yd%eﬂ?é t he
i nor gam"’@"@%@ such as al kali npetal hydroxide 4{ . .sodi um hydr oxi de,

pot assi um Fpdpastigndrmperairsis netseticalng He fRaption isgiu X/Eﬁ“&?ﬁ?l%‘é‘“ﬁ"ﬁ °§‘}{'"9’rtﬁé‘ﬂ"é'§9 um -
hydr oxi de cal ci um hydroxi de), alkali netal carbonate (e.g. sodium

car boffatF&ocess# gee Fgocossd assi um car bonate), alkaline earth netal carbonate (e.g.
megnes| um gar bO”atsg Fad .H erso%f é‘e Sﬁ:re B istbidcfi "Eé‘ gg m&dqgggasfn a%ufizgge
N;\N- di EE{ "re ﬁ g, fdoro etgﬁ/?n oe'rc| 0any ot ) sgeFvent
vvhrc does no § 0 079 Bl adversel y affect the reactlon The
react i orpn;cgggqgr at ure is not critical and the reaction is usually carried
out under—coofring to warmng. Process A - [err] 5 The conpound (Il) or a
sal t ther efifo oMPouR® (141of B 8dltEtRbrédy cdn@R Grepaed By SUBREIMY @ cortbduhd (Y or @ saidhbreof

t her eof tlintinaBionCreataénsl the(aing)protebtMeYyroup.aidisiréddtion SanSeicatrielf ot 4 $imithr onadinet to t he
pr esesc and bt afordnimtionsdiPdoceds3.t ri (| ower) al kyl am.ne (e.g., trinethylam ne,
triethylam ne, diisopropylethylamne), di(lower)alkylaniline (e.qg.,

di met hylRaovessitie) . 10 This reaction is usually carried out in a sol vent

such as benzene, N, N-dinmethylformam de, tetrahydrofuran, methylene

chl gri de, Btewymewed {0106 selictheregf casy bt RiPRated @Y SebiRglingcthe eompgyynd A'H)yOf StsAiethereds| vent
whi chse to acylation reaction.
This reaction can be carried out in a similar manner to that of aforemen’uoned Process 2.

The processes for preparing the starting compound (li) are explained in the following.

Process A - 512

The compound (X) or a salt thereof can be prepared by reacting a compound (VIil) or a salt thereof with
a compound (IX) or a salt thereof.
: This reaction can be carrled out in accordance with the method dlsclosed in the Preparation 3
&.,z described later or a similar manner thereto.

Process A - @

The compound (XH) or a salt thereof can be prepared by reacting a compound (X) or a salt thereof with
a compound (XI).
45 This reaction can be carried out in the presence or absence of a conventional solvent.
The reaction temperature is not critical and the reaction is usually carried out at ambient temperature,
under warming or under heating.

35

Process A- @
50
The compound (XIlf) or a salt thereof can be prepared by subjecting a compound (XIl) or a salt thereof
to hydrolysis.
The hydrolysis can be carried out in the presence of a base, and suitable base may be the inorganic
base such as alkali metal hydroxide (e.g. sodium hydroxide, potassium hydroxide), alkaline earth metal
s6 hydroxide (e.g. magnesium hydroxide, calcium hydroxide), alkali metal carbonate (e.g. sodium carbonate,
potassium carbonate), alkaline earth metal carbonate (e.g. magnesium carbonate, calcium carbonats).
This reaction is usually carried out in a solvent such as water, alcohol (e.g., methanol, ethanol),
benzene, N,N-dimethylformamide, tetrahydrofuran, diethyl ether or any other solvent which does not
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does not adversely affect the reaction. The reaction tenperature is not
crfitical and the reaction is usualggy g&réj eé out under cooling to warm ng.
The qbject conmpound (I) and phar S N a e acceptabl e salts thereof are
CCK antagonists and 15 therefore useful as therapeutical agents for

enesi s, PaRelkafhei e resdien. Further, it is expected that the object conpound
(1) and pharmfashoh fofHpbriftuid GCHRP Eriedl BnctRd foiotbr¥8 LRy AMEE ol BitdeF £ddIirgNé RERAMpSM
and are useful as therapeutical and/or preventive agents for ulcers, excess
gastric sepeatihom@or zollinger-Ellison Syndrone. In order to show the
utilitys of the object conmpound (1), sone pharnmacol ogical activities of the
r epr esent at iThe cahbbouraioiyud @ Balt théredf eaf begsrepadl by\readting & h@ndoodd (BM) ong.salf thgreof evish
conmpound a céndgound KBRS) - 1

- ( 2- Fl uor oplibisyreactidh i, lﬂ}’péﬂytcatrlatahytdndh@p(eéemmdbIawasaalsmbnafl titidwadgikylaming dpg. 1 ol
0[ 3,2, 1 - jrixjethylanine, zr@thylambe.mzsyduoaﬂ@pﬂwel didower)alfianiine (s.g4 dimpigylanilise)as t est
Corrpoun@i A) TQ\@) reaction (|g s;suq_ly carried out in a solvent such as benzene, N,N-dimethylformamide,

- (2- Fl uor ey Arpfuan 3'“‘2!“!@"? chieride.aHylepe chieride chipratomy, diethwladiey przamy QiHF-selvert wpigh r ol
0[3,2,1 K f°faﬂe"s° é‘ﬁ% P &P ne herel nafter referred to as test cor ound

&) [11] T tThe A E jpal &gty ?ﬁ"%’HFi” afyrriad hegetacy

misc e]1f§ g n*s egwfyﬁ ﬁT“m ﬁﬁ@f%j Py Y b 2
nuscl e 'Budls £05 B rbrﬂtt% tion
(haG ‘118 ,,.rg .s ,sugfui{m St i oy yhinbo ]

gl ucose 1 err gassed
Wi \ h 95 4 WJr or fll of t&%je&tcﬁhpou\q@ﬁ) Q:]n%%g'mg&ﬂaﬁﬁ:al %&wftngg Jf'tl’@lreﬂ}é?sgrﬁét@é" of
0. apd c&rpaL dt &bk s,'f,d%, Pl fBlidMiges during which the bath vol ume was

replaced every 15 mi nutes. SOITE'[I‘I c contractlon was neasured using a force
transducef Tedtofpdéim®: (3.2 x [err] M was added to the bathing solution and
the contractile force was neasured. After washing out CCK-8, test conpound
A (1 x [errfy M (ars)-1q2iHiedophbnyl)i3/ai6i7adrahyiees-(2-ifdalidcdbongismiasidesiopyidols, B e-jki[1.41
contrachi | ebehaxdiasspine thervinaitan refaired BEK teathdoapaumd & was cal cul at ed by conpari ng
t he contrac@ | e f(@3)d€2-FinalephenyH3.6C@prahyvrd-Fr@-irglbiglembmylaming)ri@sepyaelo[8 2, 14kif 4]
conpound A. beigdiagepine thewinkfter refeviedhlotas dast ¢orpound®) 4 (B) | nhi biti on of binding
of [err] CCK-8 to rat pancreatic CCK receptors by test conmpound B (CCK
an\ggonlsH?T% [err]: 6.7 x [err] M(C Inhibition of binding of

[err] C@K-8 to guinea pig cerebra cortlcal CCK receptors by test conpound B
(CCK ant a copt onism iy isolal ) QuUinee PigSIOMAGh of 1 et
corrpound on caerul ei n-i nduced pancreat itis in mce 55 [err]: 0.022
ng/ kg (E) of test conpound B upon CCK-8-induced inhibition of

gastri %5 errpt%é @glp o'? cmufa? n&%%(su%%n%o IW 2%”3\! &%%%%ath gontgl%l%g rWe’bls<’(~:]bic]é|ﬁ:onate solution
(NaCl 118mM, KC| 4.8mM, KH.PO,: 1.2mM, MgS0O, 1.2mM, CaCl. 2.5mM, NaHCOz; 26mM, glucose 11mM
and bovine serum albumin 0.1 %) maintained at 37° C and gassed with 95% Oz and 5% CO,.
_ The strip was placed under an initial tension of 0.5 g and equilibrated for 60 minutes during which the
S’ bath volume was replaced every 15 minutes. Isometric contraction was measured using a force transducer.
420 CCK-8 (3.2 x 1077M) was added to the bathing solution and the contractile force was measured. After
washing out CCK-8, test compound A (1 x 1075 M) was added.
5 minutes later, CCK-8 was added and the contractile force was measured. CCK antagonism was calculated
by comparing the contractile force induced by CCK in the absence or presence of test compound A.

45 test result

Inhibition (%) : 90.4
(B) Inhibition of binding of ['%I] CCK-8 to rat pancreatic CCK receptors by test compound B (CCK
antagonism)
50 ICs0 : 6.7 x 10~ M
(C) Inhibition of binding of ['*1] CCK-8 to guinea pig cerebral cortical CCK receptors by test compound
B (CCK antagonism)
ICs0 : 3. 1x 1078 M
(D) Inhibitory effect of test compound B on caserulein-induced pancreatitis in mice
85 EDs¢ : 0.022 mg/kg
(E) Effect of test compound B upon CCK-8-induced inhibition of gastric emptying in mice (CCK
antagonism)
EDso : 0.010 mg/kg
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EP 0 360 079 Bl The object conmpound (1) or pharmaceutically acceptable
salts thereof can usuall y be admnistered to manmmals including human being
in the formof a conventi onal pfﬁﬁ?fﬁﬁ%ﬁﬁ Bh conposition such as capsul e,

m cro-capsul e, tablet, granule, powder, troche, syrup, aerosol, inhalation,

sol ution, §i 8ti R, o8] o8y salH RS chP bty o, adminibibod to
phar macept e e Smntl? &g ﬂE‘ i %“%vs%@m.iﬁa%mﬁaa{.au atdoohon k98I ¢ or
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hydr oxy pfarfy merdit| $6riS @icto§t) lglipdse,nyelipase) icj cainen physptaiel Balcimnl EarBsngds), tinding
pol yet hyhenqesiyiese) mehyiCedligiese, Bjdasxgbrdpyicaiutse)t @iypapyipyrrblidion®, gslating gom arabic,
car boxy rpelydtyleneglycoll sargme, stath).i disintegedtdr (@f. déch, cabbgroythy tdeljulose edalciymosal, of
hydr omy paromyinsthyl reelivjoss duidrorypigbyftanthe seliuay glcolessttinu sndivmcligathonede. esalciem | pbosam
phos- pliphdte calcih citele), dibtiant: (6.9, maanesim: stearate, dalgy sodivaylewrylsuliate)s flavaringagent (&g ¢
sodi um |cirisragids wprtolt ghjcine.f arapge powsigrsh geeparvalive, (g9- sopiium jbenzgete. sodivre Risyiite. mpthykj ne,
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¢ i |1
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day mever he above dosage nay be |ncreased or decreased accordlng to
age, V\BI%}Bmtl&qndl tions of the patient or the adm nistering nmethod. The
fol | ow ations and exanples are given for the purpose of
i 11 ustrat (180 bi3sutidh 85N tidN6R (4.8 )R toluehb (BB M wie kdtlell a sblitRP af BA-tibyroleH-1) To
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(5.05 g) aactiob adixiee avag toledl o e rndawgtar (7 oul) oés dddbd therett Aft@rrthg additioal ohRNM num
chI ori de MirddBlony) acitasheardiste was cheaed unddheflnd ot 5 dowmanchthen eepledrioldp * G.efhb ux
f qr ;16 hosapsrated lotganie sayéri apd thei extragt tonnthe agerobcldyer witlh eilly! agatele wapepm'e'rredrﬁnsl was
ad edsot heweshed witlf aqugous prsliugchyidrokidmandfwaten They ereasictiaver was diied ever fpgnesigny sulfple was
heat ed unamskevarofatagy THegpsidue Bvas efierastograghedise Filieaas! with ancpluealaf p mixyie.ofdwhexangt ed
organic | a@ﬂeqfhvhmtater@ B jargiveSrbepzoi drdfdrarttid drhen1o@FBPc 4t h et hyl acetate
were conbi n8dN 'ﬁﬂ’d 30 39&951% 1535 1P7%: ﬁ’f@'s sodi @;dro ﬁhgn wat er. The
organic | ay'é:l‘ o) iy 30 ( % he (esidue
was cfiro ing comp gine °ﬁ'd5'ﬂt ﬁi’@'ﬁf mgjneL,to Feé’a%tfo" ( Fiexane
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and et hyl : ‘4805 1575 1565

5 he | - | 0,
5”2235/9@ % : e | n,J=%)18 éﬁ%ﬁi‘{%@n}) 70-7.73 7 %ﬁ 4
% jss) . p)7§ 5 1H br s) 35 Thefollovmng

Cormounds VWRI(Qujsnot ai ned 39&0{68@19@ 1480,2460, 444 43438201248, Q215D 117,063 cm—

Pr epar at i OnNK& I0DCK(8): 71623, Wpuebensoxss) (1R, iRasHR76HUSS J1H, dd, J=1880,
1615, 1605, 1575, 1565, 9AA4960-4@(1H] mNSAR7( (@1, ) ) : 3.15 (2H, tri, J=8Hz),
3.87 (2H, tri, J=8Hz), 6.33-6.70 (1H, m, 7.0-7.73 (7H m (3)

( 2RS) 46 7 -Fpareiian@ obenzoyl ) - 2- met hyl i ndol i ne '

(1) To a solution of 5-benzoyl-3,4-dihydro-2H-1,4-benzoxazine (5.74 g), pyridine (1.9 g) and methylene
chloride (100 ml) was dropwise added a solution of bromoacetyl bromide (5.82 g) in methylene chloride
(5 mi) at room temperature. After the mixture was stirred for 1.0 hour at the same temperature, water
50 (100 ml) was added thereto under stirring. The organic layer was separated, washed with water, dried
over magnesium sulfate and evaporated. The residue was crystallized with a mixture of diisopropyl ether
and ethy! acetate. The crystals were collected by filtration to give 4-bromoacetyl-5-benzoyl-3,4-dihydro-
2H-1,4-benzoxazine (6.0 g).
IR (Nujol) : 1675, 1663, 1580 cm™
85 NMR (DMSO-ds, 8) :  3.70-4.25 (2H, m), 4.10 (2H, s), 4.30-4.65 (2H, m), 6.85-7.90 (8H, m)
The following compounds were obtained according to a similar manner to that of Preparation 2(1).
(2) 1-Bromoacetyl-7-(2-fluorobenzoyl)indoline
IR (Nujo)) : 1660, 1655, 1602, 1582 cm™1
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40 np: [err] TR (Nujol)=: 3360, 1630, 1570, 1480, 1460,
1344, 1843, 1290, 1243, 1215, 1017, 753 [err] NMVR (CDC13, 8):  1.37 (3H, d,

J=6.8Hz), 2.68 (1H dd J=16Hz, 7EF)0389O0T9BI 1 dd, J=16Hz, 9Hz), 4.0-4.6
(1H, m, 6.3-7.7 (8H, 45 Preparation 2 (1) Toasolutlon of .

et ohe gggﬁss%,ﬁbz o Sl Gl S S T

brom de (5 in met hyj;grep.ghl orird roomtenperature After
the m xture \]W.(:‘Nuﬁt)l rred f@67, 1649, myr13§|t157be|2@g§5 fgorger ature, water 50

(100 mg was nvidedcl Bpr et caaideles s S&.5u25, 1200 (1H DL OIBERS.53 (1R)HE] J 882, sApps.At ed,
washed with water, dried @wegy, 46RQRCSoadumtet, aviez)aeB.eEapey at ed. The resi due
was crystallized with a mxture of dii sopropyl ether and ethyl acetate. The
crystal s mepaationd| ected by filtration to give

4- br onoacet yl - 5- benzoyl - 3, 4-di hydro- 2H 1, 4- benzoxazine (6.0 g). IR

( Nuj ol ye M 1675, 1663, 1580 [err] 55 NVR (DMBO-[err]): 3.70-4.25
(2H, m, 4.10 (2H, s), 4.30-4.65 (2H, n), 6.85-7.90 (8H, n) The follow ng
conpounds were obtained according to a simlar manner to that of
Preparation 2(1). (2) 1-Bronpacetyl-7-(2-fluorobenzgyHindgine IR (Nujol):

1660, 1655, 1602, 1582 [err}al0 EP 0 360 079 Bl r]): 3.20(2H,
tri, J™ 8Hz), 3.75 (2H, s 20 (2H, tri, J =8

(2RS) 1- Bronmoacetyl -7-(2-f zoyl )-.z_nmi.hyll LS

[err] IR (Nuj oI) 1667c 66%3 1445, 1391, 1275, 1 § 985 750 [err] 5
NVR ([err]): 1.38 (3H, d J: Hz) 2.69 (1H d, JFA 0 3.53 (1H, dd,
J=16kz,, 8Hz), 3. 71 (2H, % H, broad quintet} 7Hz), 6.9-8.0
(7H, rr) Preparation 3 10 @ gZ%é'rr] 20 To a sol utlon of sodi um

hydr oxide (4.5 g), water m ), hydroxyam ne hydrochl oride (8.95 g) and
25 et hanol (45 ) was added a m xt ure of

1- br onpacet yl Td a Rainioa vt scanml iydexide3(48 d)l)wattn (45 eAI)) Byttdxydnitd fiddociidrids (8058 andod

of 15 B8 nutestmnd45[ntly was.adddden mikiirb f BbrdmMSacstyli 7boRylinOdlind (8@ d) @t sttssnol {(3damis @B

t enper at ur ea pefibebof, 15 monutes ah§05850 CHThe miidura @asdstiréd fot .0 haus ataiskcache tampefatrar ot | on
m xture. Afdoes hgdrechipiiqagidf (8 mi)lwa8 abidedrto the eaction)itixiure. Afiersstiiog foe di.0ihpurathe mixture

i ce-bat h. Tvee cenledidn i icexbatiys Thseprecipitetes were eelledigd tyi fllteation; washed withsthenp! evidtafv-dried
etthanol ande give 3 ﬁﬁ,?—@yar[ygrogfoy@1 -phenylpyrrolo[3,2,1-jk][1,4Jbenzodiazepine 2-oxide (5.25 g).

3,4,6,7tetr dro4oxo Cddacdol of 3, 2, 1]k][1 4]benzod|azep|ne
2- oxi de (5. 2%0) éwmdﬁﬁcfmm [err

m/e = 278 (M+)
The following compounds were obtained according to a similar manner to that of Preparation 3(1).
35 2

y”

45

2.3,5,6-Tetrahydro-5-0xo0-8-phenyl-1,4-oxazino[2,3,4-jk][1,4]benzodiazepine 7-oxide
50 mp : 145-150°C (dec.)
IR (Nujol) : 1665, 1580, 1530 cm™!
NMR (DMSO-ds, 5) :  2.80-3.50 (1H, m), 4.0-5.15 (5H, m), 6.45-7.75 (8H, m)
MASS : m/e = 294 (M)

55
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NVR (DVMSO-[err]):  3.16 (2H, tri, J=8HZ), 4.18 (2H, tri, J=8Hz), 4.63 (2H,
s), 6.60-7.42 (8H, m MASS: ﬁ{ﬂe = 278 (M+) The foll ow ng
conmpounds were obtai ned accordi n"@PPaﬁ%%% I manner to that of
Preparation 3(1). 35 (2) 40 [err] 45

[err] O

2,3,5, 6- ngrahydro-5-0x0-8-phenyl-1,4-oxazino[2,3,4-jk][1,4]benzodiazepine
7-oxi de 50 np: [err](dec.) IR (Nujol): 1665,
1580, 1530 [err] NWVR (DVMSO-[err]): 2.90-3.50~(1H., m, 4.0-5.15 (5H, m,
6.45-4.75 (8H m MASS: me ] ) 55 21 EP 0 360 079

Bl (3) [err] 10 1 -(2-Fluorophenyl)-3,4,6

- k][ 1, 4] benzodi azepi ne 2-oxide IR (Nujol§

1512, 1488 cm' 15 MASS: me =

30

(6RS)w1- (2- Fl uor ophenyl)-3, 4,6, 7-t etrahydro- pt hyl - 4- oxopyrrol o[ 3,2,1

-j k] 1, 4] benzodi azepi ne 2-ox- ide np: [err] (dec. ) IR (Nujol):

1670, 1608, 1448, 1370, 1282, 1260, 1220, 1178, 1040, 760 %err

([err]): 1t @ﬁ'uef plyenyl-3.4:5.7tetrahiydro-4-oxopyyrojofd . 1-jgll1 4jenzopisgepines 2mxide 1 dd J=16,

7. 8Hz) 4 @R (MNujol): 1675 1665, 1608, 1585, 1570, 15121488 -g m/4. 79, ABq, 2H), 6.8-7.6

(7H, 1 Pf’ﬁé?sahon mfe £13%6 A xture of

3,4,6,7- t & r ahydr o- 4- oxo- 1- phenyl pyrrol o[ 3, 2, 1-j k] [ 1, 4] benzodi azepi ne

2-oxide (5.96 g) 40 and acetic anhydride (42 ml) was stirred for 6.0

h urs at roomtenperature. Then,to the cool ed rg@ctlon m xture was added
%ropyl ether (120 m). The preC|p|tates redcol l ected by filtration,

wi th diisopropyl ether and air dried gi v
(3RS) 3-acet oxy- 3, 4, 6, 7- t et r ahydr o- 4- 0x0- 1/ \d@rrol 0[3,2,1 -jk]-

25

Yet r aRydr o- 4- oxopyrrol o[ 3,2, 1
, 1665, 1608, 1585, 1570,
™0 (4) [err] 20 25 [err]

e 30 (6RS)-1-(2-Fluoropheny()-3,4,6,7-tetrahydro-6-methyi-4-oxopyrrolo[3,2,1-jk][ 1 . 4]benzodiazepine 2-0x-
ide
mp: 184-186°C (dec.)
IR {Nujol) : 1670, 1608, 1448, 1370, 1282, 1260, 1220, 1178, 1040, 760 cm™
NMR (CDCls, 5) : 1.40 (3H, d, J=6.4H2), 2.76 (1H, d,.J=16Hz), 3.58 (1H, dd, J 16, 7.8Hz), 4.6-
385 5.4 (3H, m /4.79, ABq, 2H), 6.8-7.6 (7H, m)

Preparation 4

&_,4 (1) A mixture of 3,4,6,7-teirahydro-4-oxo-1-phenylpyrrolo[3.2,1-jk][1,4]benzodiazepine 2-oxide (5.96 @)
40 and acetic anhydride (42 ml) was stirred for 6.0 hours at room temperature. Then,to the cooled reaction
mixture was added diisopropyl ether (120 mi). The precipitates were collected by filtration, washed with
diisopropyl ether and air dried to give (3RS)-3-acetoxy-3,4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jk]-
(1,4]benzodiazepine (6.24 g).
mp : 191-193°C
45 IR (Nujol) : 1735, 1700, 1610, 1570 cm™!
NMR (DMSO-ds, 5) : 222 (3H, s), 3.0-3.40 (2H, m), 5.70 (1H, s), 3.70-4.10 {(1H, m), 6.90-7.70 (8H,
m), 4.20-4.60 (1H, m)
MASS : m/e = 320 (M*)
The following compounds were. obtained according to a similar manner to that of Preparation 4(1).
50 (2) (6RS)-6-Acetoxy-2,3,5,6-tetrahydro-5-0xo0-8-phenyl-1,4-oxazino[2,3,4-jk][1,4]benzodiazepine

IR (Nujol) : 1727, 1680, 1603, 1580, 1565 cm™
NMR (DMSO-ds, 3) :  2.25 (3H, s), 3.10-3.50 (1H, m), 3.90-4.90 (3H, m), 6.03 (1H, s), 6.80-7.75 (8H,
m)
{3) (3RS)-3-Acetoxy-1 -(2-ﬂuorophenyl)-3 4,6,7-tetrahydro-4-oxopyrrolo[3,2,1-k][1,4]benzodiazepine
66 IR (Nuijol) : 17486, 1690, 1600, 1581 cm™1

NMR (DMSO-ds, 8):  2.20 (3H, s), 2.90-3.60 (2H, m), 8.73-4.20 (1H, m), 4.25-4.65 (1H, m), 5.80
(1H, s), 6.90-7.75 (7H, m) :
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[ 1, 4] benzodi azepi ne (6:24 g). np: [err] 45 I R

( Nuj ol‘) 1735, 1700, 16101570 [err] NVR (DVBO-[err]): — 2.22 (3H
s), 340(2H M, 5.70 (1H, sEPOS8AIABI0 (1H ), 6.90-7.70 (8H, ),
420460(1 , MASS: me = 320 (M) The fol | owi ng

conmpounds tained according to a simlar manner to that of
Prepar at i gﬁé&ﬁ@i& (2)
(6RS) - 6- Ac etAOXYséﬂm&\ 5, @ t eleRajH@MAsronenyd-aS s astaMdrole-Aethyi-askdpPhotorBa, fkirkdil 1, 4
] benzodi ag&pidSepind ddMidb 914126 g) in acetic anhmg {100 6f0wasi®@3d atl&p8 0 unded efrridgeror 45 NVR
( DVBO- [£1 finbies. The -réaetidnrhlxtuf®) was oodied, ne Ghel( bbditartlprecigitidd wés Edlledtsti-by ffratiod afi3
(1H, s), {RasRéld With/disdpfpy! differ foQive a mixture (10.80g) of (3RS,6RS)-3-acetoxy-1-(2-fluorophenyl)-3,4,6,7-
( 3RS) - 3- Apeirgarg-6-methyi-4-bxopyropi3R kI ABertodiazépitiee tandh BRSIBSRH3-aceRy 1-2olL@ o)1
-] K] [ 1, 4] beszadramaem-mahybboxopyrrolof32, 1¢iki[1j4ldehzodiazepine as lightlyéib, crys@B0, 1600, 1581
[err] NVR (SO-[err]): 21422620 (3H, s), 2.90-3.60 (2H, m, 3.73-4.20 (1H,
m, 4.236-4.BWNdH, m, 573801683 1699, 150, 18700€R37, 1768, 1088, 798)752om™' EP 0 360 079
B1 Prepar atNVMm(@Ch, 8):  sdPit3Hot J=644), 2.32((3}8), 2.89 (1H, d, J=18.5Hz), 3.50 (1H, dd, J=16.5Hz,

- (2-f1 uor ophenyl ) - 3, 4, 6940 (thPrarbaubiekelTpHI S WSHAN FS7TH @201 -j k][ 1, 4] -
benzodi azepi ne 2- oxi de (14.26 g) in acetic anhydride (100 m) was heat ed at
[err] undBiepaticn Bj ng for 45 5 mnutes. The reaction m xture was cool ed,

5 )
and the’r er' o x{a : -gqg{og,? 9. Cytg,g oy bhanyiboiof3 134 ABS G "
(3RS, ERS? y :%E ? m 6«/ hydroxude (12.3 mi) at room temperature.

rrin for1 mutes wal

a{]e reaction mixture, and the mixture was

tet rahydr 0- i 2& %y d% ric 'a ]TheJe epfpgégg'aﬂ&% r&8I ecipitates

G?B) Q%t r horus pentoxl 5} to glve 3RS)- 3467-tetrahydro -3-
-5 Q-gRBry ym{ggpigmjw.{],;ég g% enzodi azepi ne as

| I ght yel | OW §,t)a Z 3160 1690, 1600, 158b1 —1C 0 | R (Nujol):

1738, 1685, DM1;65!Q 5) 13740-3.8023h, m)] :1&&101(&80:;) A5)3,4.68 03, g 1ar7d (INVR J{seE) ] ) :

1.28 (3H, d, J= 6Hz) 2.32 (é:’dd (118 )d, J 28Hf) 6.08-Fe0 @H, =16. 5Hz) , 3.50 (1H, dd,
J=16. 5k, 9HZ)'|;19 #1l09fg cdmpdunds wemtbbBinbddcedrdingltoa sifilarignner So B8k of Rrepdratisy 6(1).

7. 0- 7. 8 ( 7H2) (6Rs)23&(Bleaihydn-6hydrbcy{5ioko-8-phenyliTiadxedne[2@3f4-ik][1,4]benzodiazepine

(3RS) - 3- acet apy- 3, 4, 6, 7-t et20adyatiCddet)0x0- 1- phenyl pyrrol o[ 3, 2, 1

-j k][ 1, 4] benzRd®umiepi ne (3. ®B0,J§00atH80,068%amT (123 nl) was added 1 N aqueous
sqdi;um hydr oNMFe(DMS0:dg 5hi ) 280-329dH. inties. A3k B). SAf(tHed. $19H2) Brif (THod. JEPH2).
mnutes$e water (100 m) wast-BFFddBH. Mt he reaction mi xture, and the mixture
was adj ust ed MASSpH 4. 0 wi t 8N M#dMbchl ori c aci d. The ethanol was

evapor at ed, (3)6@'35)11 He& F'F‘é@ﬂf??’lya ﬁt" 65 rt%fgj‘g‘\'sa?yé?"&ﬁmmp“m% 1(1'6][”4@@{'@3“199'"9

R D e,
e mggﬁﬁﬁ@? G e P
rrolof3,

4. 20 - 4. 60 k][44]39nz Jiaztbm
186-187°C
0 n (NUJOI) 3400, 1660, 1610, 1450, 1385, 1345, 1296, 1250, 1142, 762, 750 cm~"
NMR (CDCls, 3):  1.31 (3H, d, J=6Hz), 272 (1H, d, J=16.5Hz), 3.51 (1H, dd, J=16.5Hz, GHz),
47-5.2 (3H, m,/4.85, s), 6.8-7.7 (7H, m)

'l'

Example 1

(1) To a solution of (3RS)-3,4,6,7-tetrahydro-3-hydroxy-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepine
(1.4 g) in tetrahydrofuran (40 mi) were added diisopropylethylamine (0.7 g) and mesyl! chioride (0.86 g)
at 5°C. Then, after the mixture was stirred for 2.0 hours at room temperature, 9N ammonia in methanol
(30 ml) was added to the cooled reaction mixture. The reaction mixture was stirred for 1.5 hours at room
50 temperature. After solvent was evaporated, the residue was mixed with a mixture of water and ethyl
acetate under stirring. Then, the separated organic layer was dried over magnesium sulfate and
evaporated. The residue was chromatographed on silica gel with an eluent of a mixture of chloroform and
methanol (15:1) to give (3RS)-3-amino-3,4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4}-
benzodiazepine (460 mg)
65 NMR (CDCl3, 8) : 240 (2H, br s), 2.80-3.60 (2H, m), 3.73-4.15 (1H, m), 4.35 (1H, s), 4.50-4.85 (1H,
m), 6.93-7.65 (8H, m)
The following compounds were obtained according to a similar manner to that of Example 1(1).
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6.26 (1 H d, J = 8Hz), 6.95-7.60 (8H, m 25 The foll owi ng conpounds
wer e obt ai ned accordl ng to a simlar manner to that of Preparation 6(1).
(2) EP 0 360 079 B1

(6RS) -2, 3, 5, 6- Tet r ahydr o- 6- hydr oxy- 5 0Xx0- 8- phenyl 1,4-oxazino[2,3,4-jk][1,4

] benzod| a ; g 4 1680,
1600, 1560 5 g’%ﬂ}'m’?' &ﬁ&ﬁ?ﬂ i@g olé'?i&%% i gb‘t?”*’%*"ﬁ%'"% 0-5.0 (3H
m, 5.0 (%3 sﬂs |n0‘1 %’-’ﬂ: ropl’@nﬁ)%& -tb{rahﬁhro-i-o 3,2, 13jf9]£1 ,A4lbenzodiazepine

6.75-7.70 2.63 (2H, br s), 3.03-3.50 em)—3§:9 A3d (vt m){ £35-4.95 (1K, m),445(1H _
(3RS) z1- (2 Fl uor ophenyl X), 885t7.60 (Pt r ahydr o- 3- hydr oxy- 4- oxopyrrol o[ 3, 2, 1-j k
101, 4] benmdMﬁtZl@pbﬂ%HSBRSNWHﬁIhéd-(2-f|uorophenyI)Qw-tetéﬁﬁﬁq-s-&lﬁlﬁﬁ-ll—omﬁqlo[ﬂ.ﬁﬁ-ﬂl'[ err]
NVR  ( DVSOy|,48ehdofiiazepind ,a08 {3RSHOR)- Rdrhinaa)-(2-fidorGyibenyl)-33,6(7etidhydn)-6-meithy2-8-oxapyidold- 1 H,
m, 4.78 (321ki[ichbedzotiaddping, 35 6.40 (1H d, J =
8Hz), 7.0-7IRABeaf)7H, n) G380, 18R 1101435, 1220, 1042, 750 cm™

( 3RS, BRS- 1- KER{GOOH; HphenF k-1F734t0@l 3H, pash dadratzh 2.89 [RYid$)03873.8 Chiemh 430 & 4 opyr r
ol0o[3,2,1 -jk]- [1, 4] beffeteddHagechiin®5-5.2 (1hhe), 6.8-77IREMSR) - 1
-(2-fluorophenyl)-3, 4,6, 7-tetrahydro-3-hydroxy-6-net hyl -4- oxopyrrolo[3,2,1
-j k][ 1, Bempoddi azepi ne np: [err] 40 IR (Nujol):

3400, 1660, 1610, 1450, 1385, 1345, 1296, 1250, 1142, 762, 750 [err] NWR
([err]5) M1 31 (3H, d, J=6Hz), 2.72 (1H, d, J=16. 5Hz) 3.51 (1H, dd,
J=16.5Hz, 9Hz), 4.7-5.2 (3H, m/4.85, s), 6.8-7.7 (7H, m Exanple 1 45 (1)
To a sol ution of

(3RS)-3, 4,6, 7-tetrahydro- 3- hydr oxy- 4- oxo- 1- phenyl pyrrol o[ 3, 2, 1-j k] [ 1, 4] benz
odrhazgpine (1.4 g) in tetrahyo ofuran (40 M) were a ded

di i Sopr opyl et hyl ami ne (0. 924 rresyl chl ori de (058 [err]. Then,
J for ours at ﬁ?t @e 9N ammoni a
e QI ed react'onm The reaction

after the mxture was sti
in nmethanol (30 nl) was ad®

m xture was stirred for 1.5 ho rs at room50 tenperatule. After solvent
was exaporated, the residue \/\@m' xed with a mixture of water and et hyl
acetate under stirring. Then, e separated organic |ayer was dried over
magnesi um sul fate and evaporated. The residue was chronmat ographed on silica
gel with an eluent of a mxture of chloroformand nmethanol (15:1) to

giy (3RS)-3-am no-3,4,6,7-tet rahydro 4- oxo 1 -phenyl pyrrolo[3,2,1

-jk][®, 4] - benzodi azepi ne (460 ng) NNR ([err]) 2.40 (2H, br s),

2.90-3.60 (2H, m, 3.73-4.15 (1H. : )l 485(1Hrr)
ounds ai ,ccordlng to a
23 EP 0N36 079 B1 (2)

6.93-7.65 (8H, m—Fhe-foklpw ng
simlar manner to that of Exanpl®
(6RS) - 6- Ami no- 2, 3, 5, 6-tetrahydro- 5 oxD- 8- phenyl 1, 4Hoxazi no[2,3,4-jk][1,4]b
enzod‘?sazepl ne NI\/R ([err]): 2.85-3.9 1 H m, 3.90-5.20 (6H, m, 6.80-8.0
(8H m (3)
(3RS) - 3- Am no- 1- (2-fl uorophenyl) -3, 4, 6, 7-tetrahydro-4-oxopyrrolo[3,2,1
-1 K k1, 4] beng ogdi@%eRt N@Rs)-3-amino-3,4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jki[1,4Jbenzodiazepine
40 (430 mg), indole-2-carboxylic acid (250 mg), 1-hydroxybenzotriazole (210 mg) and N,N-dimethyifor-
mamide (5 ml) was stirred at 5°C, and N-athyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride
{298 mg) and triethytamine (160 mg) were added thereto. The mixture was stirred for 1.0 hour at room
temperature. Then, the reaction mixture was poured into a mixture of sthyl acetate and water. The
organic layer was separated, washed with water, dried over magnesium sulfate and evaporated. The
45 residue was chromatographed on silica gel with an eluent of a mixture of chloroform and ethyl acetate
(10:1) to give (3RS)-3,4,6,7-tetrahydro-3-(2-indolylcarbonylamino)-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]}-
benzodiazepine (0.405 g).

mp : 180-185°C (dec.)

NMR (CDCls3, 8) : 2.90-3.50 (2H, m), 3.75-4.20 (1H, m), 4.50-4.85 (1H, m), 5.65 (1H, d, J=8Hz),
50 6.90-7.70 (13H, m), 8.03 (1H, d, J=8Hz), 9.85 (1H, br s)

MASS : m/e = 420 (M*)

The following compounds were obtained according to a similar manner to that of Example 2(1).

55
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NVR ([err]): 2.63 (2H, br s), 3.03-3.50 (2H, m, 3.63-4.35 (1H m,
4.35-4295 (1 H m, 4.45 (1H, 5 s), 6.85-7.80 (7H,
n') (4) M xture of EP 0 360 079 B1

(3RS, 6RS) - 3- ami no- 1- (2-f | uor ophenyl ) -3, 4, 6, 7-t et r ahydr o- 6- net hyl - 4- oxopyrro
lo[3,2,1 -é5 [ 1, 4] benzodi azepi ne and

(3RS, 6SR) am no- 1- (2-fl uorophenyl ) -3, 4, 6, 7-t et rahydr o- 6- met hyl - 4- oxopyrro
lo- [3,2,1 -jK][1, 4] benzodi azepine IR (Neat): 3350, 1688, 1610, 1445,
1220 1042, 750 [err] 10 NVR ([err]): 1.27 & 1.73 (total 3H, each d,

Hg,)) 2. 59 (2H, s), 2.5-3.6 (2H, %4.30 & 4.47 (total 1 H each s),
455 (1H, 6.8-7.7 (7H, m Exarfplel2 1§ (1) 20 [err] H 25 30
0 NHCO 35 A mxture of N
(3RS) - 3- ani no- 3, 4, 6, 7-t et r ahydr o- 4- ~prfenyl pyrr §TO 1
-j k][ 1, 4] benzodi azepi ne 40 (430 i nd_ggéfﬂileﬁaci d (250 ng),
1- hydr(a:xybenzotrl azole (210 ng) and thylfor- gamide (5 m) was

yl am nopr opyl ) car bodi i m de

160 ng) were added thereto. The

stirred at [err], and N-ethyl-N -(3- di
hydr ochl ori de (298 ng) and tri et hyl am
m xture was stirred for 1.0 hour at roomtenperature. Then, the reaction
m xture was poured into a mxture of ethyl acetate and water. The organic
| ayer was sep@RErEHS6-Triahus- WI“W'V\!@&"@I"V'”GP‘T) St dr zinplg 34l AF e and

evapor at ed.besediazegine  ogj due was chr omat ogr aphed on silica gel with an

el uent of a MPture of chl o} &t t
( RS) 3, 4, 6, ?""{%‘PP’%R;?&% 33 3; H?éﬁ@ é’rg%’r{?/gé‘%‘;'}&“éx %lg*f %ﬁ’& ﬂ}yrrc}l o[ 3
-] k][1 %sbenzodl azep e( ' [err] (dec.) NWR
([\‘Yr] 350(2H rﬂ\ =314l .20 (1H, m, 4.50-4.85 (1H, m, 5.65
(lH d, J = : 6.90-7.70 (13H, m, 8.03 (1 H, d, .
J 8Hz) 985(1H br s) MASS: me = 420 ([err]) The follow ng
corrpounds wer e obtained according to a siml!lar nmanner to that of Exanple
2(1). 35 24 EP 0360079 Bl (2) 10
[err] 15
(6RS) -2, 3,5, 6-Tetrahydr o- 6- (2-i ndol yl cg
ino[2,3,4-jKk][1, 4] - benzodi azepi ne

Ronyl @m no) - 5- oxo- 8- phenyl - 1, 4- oxaz

S NHCO
30 N
H
F
35
(3RS)-1-(2-Fluorophenyl)-3,4,8,7-tetrahydro-3-(2-indolylcarbonylamino)-4-oxopyrrolol3,2,1-jk][1.4]-
benzodiazepine

. mp : 280-285°C (dec.)
L IR (Nujol) : 3390, 3250, 1678, 1640, 1610, 1600, 1580, 1531, 1500, 1482 cm™

40 NMR (DMSO-ds, ) :  3.10-3.65 (2H, m), 3.70-4.20 (1H, m), 4.30-4.70 (1H, m), 5.57 (1H, d, J=8Hz),

8.90-7.75 (12H, m), 9.53 (1H, d, J=8Hz)
MASS : m/e = 438 (M)

(4) Midure of (3RS,6RS)-1-(2-fluorophenyl)-3.4,6,7-tetrahydro-3-(2-indolylcarbonylamino)-6-methyl-4-
oxopyrrolof3,2,1-ik][1,4]benzodiazepine and (3RS,6SR)-1-(2-fluorophenyl)-3,4,6,7-tetrahydro-3-(2-indolyl-
45 carbonylamino)-6-methyl-4-oxopyrrolo[3,2,1-jk][1,4Jbenzodiazepine

mp: >250°C
IR (Nujol) : 3400, 3270, 1675, 1638, 1610, 1532, 1450, 1373, 1340, 1225, 1118, 770, 755,
738 cm™1
NMR (DMSO-ds, 8) :  1.11 & 1.54 (total 3H, each d, J=6Hz), 2.5-3.8 (2H, m), 4.5-5.1 (1H, m), 5.43
50 & 5.47 (total 1H, each d, J=8Hz), 6.9-7.7 (7H, m), 9.43 (1H, d, J=8Hz2), 11.6
(1H, br s)
MASS : mie =452(M*)

Preparation 7
55
The following compound was obtained according to a similar manner to that of Preparation 1(1).
8-(2-Fluorobenzoyl)-1,2,3,4-tetrahydroquinoline
IR (Nujol) : 3300, 3060, 1615, 1609, 1580, 1510, 1490 cm™!

25



np: [err] (dec.) NWMR (DMSO-[err]): 3.10-3.50 (1H, m,

430-4.90 (3H, m, 5.76 (1H, d, J -SI—%&b 6. 80 7.75 (13H, m, 9.45 (1 H d, J

=8Hz) 20 MASS: (I\/Hr) (3) 25 0 30

[err] H35 (3RS)-1

;)Eg- ) gorﬂgi&%@% ;& P%&; arm’%é’zé’s A w%kséleg?émgnydﬂ%qin 4n)06<§§9yrr0|

(Nuj ol ) : 3390 3250, 678 16468) 1610, 1600, 1580 1531 1500 1482

[err] 4Qyeparation®VR (DMSO-[err]): 3.10-3.65 (2H, n), 3.70-4.20 (1H m,

4 30-4.70 (1H M, 5.57 (1H, d, J=8Hz), 6.90-7.75 (12H, m, 9.53 (1 H, d, J
= 8Hz) NMASHs following compound wam)lﬂamed 43Brd{ntyltg a {irlar Mannistito @haDéf Preparation 2(1).

(SRS, 6RS) - {LBro@odchbtyics: @Rlvasbghzpbyl31,2]3,Hteifahydrbquimiandr o- 3- ( 2- i ndol yl car bonyl anmi no) -

6- met hyl - AMRGEDGRg s &) Ol 0] .&-£24518H,jnky] §.90; 786 izH mpdi azepi ne and

(3RS, 6SR)-1-(2-fl uorophenyl )-3, 4,6, 7-tetrahydro-3-(2-indolyl- 45

car bomy |[Peapenation-96- net hyl - 4- oxopyrrol o[ 3, 2,1 -j k][ 1, 4] benzodi azepi ne np:

>[err] IR (Nujol): 3400, 3270, 1675, 1638, 1610, 1532, 1450, 1373,

1340, 1225The1c1lmn9 oFmount B@s obrained [Begording RSP/ DERTRRP fHa of Prepartion@(1}. 54 (t ot al

3H, each d, J 6Hz), 2.5-3.8 (2H, nm), 4.5-5.1 (1 H m, 5.43 50

& 5.47 (total 1H, each d, J = 8Hz), 6.9-7.7 (7H, m, 9.43 (1 H d, J =

8Hz),™11.6 (1 H, br s) MASS: Qe = 452(M+) Preparation 7 55

The foll ow ng compound was obt ai neq ding to a simlar manner to that

of Preparation 1(1). 8-(2-Fl uoro i, 2,3,4-tetrahydroquinoline IR

(Nujol): 3300, 3060, 1615, ¥R80Y 1510, 1490 [err] 25 EP 0 360

079§,_"l?;‘,1J NVR ([err]): 1.70-2.10 (2H, 65-2.95 (2H, m), 3.35-3.65 (2H,

.20-6.48 (1H, m, 6.95- 7.75 (6} 9 05 (1 H br s) Preparation 8 5

25 1-(2-Fluorophenyl)-3,4,7,8-tetrahydro-4—on-6H-pyrid0[3,2,1 -jk][1,4]benzodiazepine 2-oxide
NMR (DMSO-dg, 8) :  1.65-2.35 (2H, m), 2.70-3.50 (3H, m), 4.25-4.80 (1H, m), 4.48, 4.88 (2H, ABq,
J=12Hz), 6.75-7.70 (7H, m)

Preparation 10
30
The following compound was obtained according to a similar manner to that of Preparation 4(1).
{3R8)-3-Acetoxy-1-(2-fluorophenyl)-3,4,7,8-tetrahydro-4-oxo-6H-pyrido[3,2,1-jk][1,4]benzodiazepine
NMR (DMSO-ds, 8) : 1.65-2.40 (2H, m), 2.23 (3H, s), 2.75-3.85 (3H, m), 4.15-4.70 (1H, m), 5.80 (1H,
s), 6.95-7.85 (7H, m)
35
Preparation 11

. The following compouind was obtained according to a similar manner to that of Preparation 6(1).
N (3RS)-1~(2-Fluorophenyl)-3,4,7,8-tetrahydro-3-hydroxy-4-oxo-6H-pyrido[3,2,1-jk][1.4]benzodiazepine
40 NMR (DMSO-ds, 5) :  1.83-2.40 (2H, m), 2.75-3.50 (3H, m), 4.0-475 (1H, m), 4.83 (1H, d, J=9Hz),
6.35 (1H, d, J=9Hz), 6.90-7.90 (7H, m)
MASS : mfe = 310 (M%)

Example 3

The following compound was obtained according to a similar manner to that of Example 1(1).
(3RS)-3-Amino-~1-(2-Fluorophenyl)-3,4,7,8-tetrahydro-4-oxo-6H-pyrido[3,2, 1-jk][ 1 4Jbenzodiazepine
NMR (CDCts,8): 1.60-250 (2H, m), 2.6-3.55 (3H, m), 3.08 (2H, s), 4.25-4.85 (1H, m), 4,65 (1H, s),
6.80-7.85 (7H, m)
50
Example 4

(1) To a solution of (3RS)-3-amino-3.4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepine
(28.54 g) in N,N-dimethylformamide (285 ml) were added N-teri-butoxycarbonyl-L-phenylalanine (27.33
85 g), t-hydroxybenzotriazole (13.92 g) and N,N'-dicyclohexylcarbodiimide (21.25 g) under stirring at
ambient temperature. The mixiure was stirred for two hours under the same conditions and the resultant
precipitates were filtered off. The filtrate and the washings (ethyl acetate) were combined and poured into
a mixture of ethyl acetate (500 ml) and water (500 ml) under stirring. The separated organic layer was
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The foll ow ng compound was obtained according to a simlar manner to that
of* Preparation 2(1). 1

- Bronoacetyl - 8- (2-fl uorobenzoyl) - 1EP 0360 079.B1 ahydroqui noline NVR ([err]):
1.45-4.45 (8H, m, 6.90-7.95 (7H, m 10 Preparation 9 The follow ng

cornpound wag,obi %Itmﬁgeragq%%ug'sgaurﬁ Bicoohatd shd at B AR rbeﬁ@dﬁeh%er%agﬁ’ésﬁx%uﬂﬁté on
3(1). 15 the orga vent removed under reduced pressure The residue was chiom gr2p5|ed on silica
1-(2-Fluoro l\ %{[;f eni‘of e tof SHDFSSHR ha i -aBdtkd MU b A0 hide & mbdure (4882 g) of BR)-
-J K[ 1, 4] berg )-SR DU c2rb lhﬁlﬁo-th% (1B Bhind13;4,6,7-tdtrafiair24-&0-1tphbhylpFk olo-
2.70-3. 50 ( §21-Rr.4)bnamsbplal Gdd, (38)3-[(ds)dert-ButdkFeatbdhpiamiides-phdnylprobatdgi)amino}-
6.75-7.70 (EH,s,matraﬁVd&pﬁéﬁIﬂ;ﬁéhyﬂnQnom AR gheneodianding aszadisndus/dbstanbé.ai ned
accordi ng to RMRI(CDG1als) MaNarando 430, eath §r 2936 §H, an), 3§49 (1H, m), 46-4.7 (2H, m),
(3RS) - 3- Acet oxy- 1- ( 2-f | uorsnphe iyl dread, s 52, (84, del + 8xay d.0-G-8414bixm} 6H- pyri do[ 3, 2, 1
-] K] [ 1, 4] benzcrhe satieying@mipdrd (RNMBBired mechiding to 4 sirGiar Manh@r 1o Hiak of fkemple 48. ( 3H,
S), 2.76-3. 8 (Bdre m)f, (3R)-BH(285)-FGriplibkycarponylBmip@3-phienylpropanoyhiargiol7 -(@Buofophenylin)
35 Prepar at Bdi6.73draieo-4-oxobyaiold@. 1dditdibarrddissapinetnd 39ra (L 2 9rtiptpxycarpnyglamino-
sim!|ar nman ﬁ@hewbmpmyl)a@ﬁwoﬁ—@gggrmhpruﬁsg )tetrahydro-4-oxopyrrolo[32 1-jk][1.4Ibenzodiazepine
(3RS) - 1- ( 2- FI YMR &G ) - 3140 GH.8) ?@%Pa%gblr@a B8HY M G3H M- ox0- 6H pyrido[ 3, 2, 1
-] K] [ 1, 4] benzodi azepi ne 40 NVR (DVSO-[err]): 1.63-2.40 (2H, m,
2753@0%&&), 4.0-4.75 (1H m, 4.83 (1H, d J :9Hz) 635(1H d J
9Hz), 6. 90- 7

90 : 4.5 u 0X
SR gygy czf@e&fény &0 .%ﬁ'lés’e“é@%?‘pfiﬁéc’i‘:. (sl oo

of, Exanp

S R T
\’3‘ fhrnL en 11:h ure aasG stﬁreé 5at (a
3 08 ( 2H perdturé o dneShout. Hytirogbh chidride ove'ﬁ by ﬁnbgﬂng ?ntn%ébn( Téne Msuibift rﬁi*tﬂ«%p e

4 (1) To Awas Qbdsliwadr &d the mixture was stirred weII The aqueous layer was separated and the organic layer

( 3RS) - 3- arga Qashed whh atbre TRedapahater dqueoi® 1akerin@ Wshings wérb @brmbinbd Lnaultdiikeh, with 265z 0d
i azepi g (adBeobd! seium Rydibxiue Cindakdiigtefl Grithrestiyd acela S twicsl Aftanalie exadele there dried over
N-t er t - butreagpesiumb suifiitb - the shieshy was aviptreted 2ideB 3ednbed preggyre to give solid. The solid was

1- hydr oxy hweteztet by firatios ajdl\BasBsd vith azmell adyduint ofl etbyl @beldie sngdl ettert dile ini tnon deegiveGudds

g) under soinpeundg1342 eniyihight waserpestalized érom Tétkaneli tet afiond (BRR3-K(RS)r2-amdnofphenyio
houyr s underopairyliamingt3,6.6.7¢itrelydrest-axpri-phamepyreolold2 1akit 4iheezsdipiepine db1-3epk as light
filterew ofrkfinepgedips.| trate and the washi ngs (ethyl acet at e) wer e conbi ned

and poured MPt'o a mi xt ur¥9%fCet hyl acet ate 500 @)} and wa (5100 m )
under sti rrl'm“W'The sepaal 8% %HP‘B‘ f 2,957, 754, 690 om
CDCls, 8): ~ 1.62 (2H, broad s), 2.74 (1H, dd J= 140 10.5Hz), 3.1-3.5 (3H, m), 3.75 (1H, dd,
J=3.5, 10.5Hz), 3.92 (1H, q, J=10.5Hz), 4.68 (1H, {, J=10.5H2), 5.45 (1H, d,
35 J=8.4Hz), 7.06-7.6 (13H, m), 8.94 (1H, d, J=8.4Hz)
Mass : mie = 424 (M*)

On the other hand, the filtrate was evaporated under reduced pressure. After the residue was triturated
with a small amount of ethyl acetate, the precipitate was collected by filtration. Recrystallization from

X_) ethanol (two times) gave (38)-3-[((28)-2-amino-3-phenylpropanoyl)amino}-3,4,6,7-tetrahydro-4-oxo-1-
40 phenylpyrrolo[3,2,1-jk]{1,4]benzodiazepine (9.70 g) as colorless needies.
mp: 203-204°C
IR (Nujol) : 3340, 3250, 1880 (sh), 1674, 1660, 1596, 1485, 1445, 1393, 1328, 890, 758, 732,
702 cm™!
NMR (CDCts3,8):  1.47 (2H, broad s), 2.85 (1H, dd, J=14.0, 10.5Hz), 3.1-3.5 (3H, m), 3.75 (1H, dd,
45 4=3.5, 10.5Hz), 3.97 (1H, q, J=10.5Hz), 464 (1H, t, J=10.5Hz), 5.47 (1H, d,
J=84Hz), 7.1-7.6 (13H, m), 8.95 (1H, d, J=8.4Hz2)
MASS : mle = 424 (M*)
Example 6

50
The following compounds were obtained according to a similar manner to that of Example 5.
(3R)-3-[({28)-2-Amino-3-phenylpropanoyl)amino}-1-(2-fluorophenyl)-3,4,8,7-tetrahydro-4-oxopyrrolo]3,2, 1-
jkl1,4]benzodiazepine
NMR (CDC1ts,8):  1.83 (2H, s), 2.60-4.90 (8H, m), 5.48 (1H, d, J=8Hz), 6.80 - 7.85 (12H, m), 9.0 (1H,
55 d, J=8Hz)
(38)-3-[((28)-2-Amino-3-phenylpropanoyl)aminol-1-(2-fluorophenyl)-3,4,6,7-tetrahydro-4-oxopyrrolof3,2,1-
ikl[1,4]benzodiazepine
NMR (CDC13s,8):  1.65 (2H, s), 2.60-4.90 (8H, m), 5.50 (1H, d, J=8Hz), 6.80-7.90 (12H, m), 8.95 (1H,
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EP 0 360 079 Bl washed with water, aqueous sodi um bi carbonate and water.
After veing dried over nagnesi um suI fate, the organic sol vent was renoved
under reduced pressure. The resiER/@36MA7%BY onat ogr aphed on silica gel with
an eluent of a m xture of chloroformand ethyl acetate (10:1) to give a
m xture (48.82 g) of (gsl})_
3-1((2S)-2-tert-butoxycCar Boﬂyl am no- 3- phenyl propanoyl )am no] -3, 4, 4,6, 7-tetr
ahydro-ﬂg%%ll - phenyl pyrrolo- 5 [3,2,1 -jK][1, 4] benzodi azepi ne and
(3S)-3-[ = 2-tert-butoxycar bonyl am no- 3- phenyl propanoyl ) am no]j -
3,4, 647-1tefq ahydrgrfbnoxer 1 (3ﬁhﬁg&dy@-ﬁﬁ\fn@-b—%e'ﬁylgroaanoﬂ)b}!i1alv3411m9t?€ﬂ93r@1—%"1ne as
anor phOlbﬁe iseoli o) ek TEEniddREdpin olhylbde (EHidridea@b ), wisOadied (4H,
m, 'pﬂezhs()ﬁnidcya@te (148 @) dnd/ithd &Hturemlas haatélt fo.rémdvd Ihhethiplomashiofide ard.tie feduttantd, J
:8HZ) foditiud wis dolnplaielyrgvapblatodfvader eadided pessurEo Tikdvissas reshiua ivaechravatgraghedgnt 0 a
sim | ar shiedgetThe @lutidhawas @brriéck aurpitie chidrdiorm ab@ a mixt@y of\ihiorafiore and methanol (50:1) to
(3R) - 13- [ai¢rd S) - 2 (ISp8,4.6,Dtetrehydod Frhenyl3-HiRS)PofN3(plvimglithidymaidoi-dmbenylpensnayleminok 4L - f | uo
r opheny loxepyglef3,51-Kil t,4lbanaduijagenine 42.95a) py an aptorrhgusBulistangec | | 1, 4] benzodi azepi ne
and (3S)-3-[((2S)-2-tert-butoxycar bonyl am no- 3- phenyl pr opanoyl )am no] -1
- (2-11 udamtiedyl ) - 3, 4, 6, 7- tetrahydro oxopyrrol 0[3
-1 K] [ 1, 4] benzodi azepl ne NI\/R

6. 85-7. 90 R 15qlytio SS)-E48M ?fy g.wzg wr Pheoyth n?
sol uti oﬁ"ﬂgl 4oxopyy Bpé’éf'ﬂﬁ %M%S gﬁg g&?ga@ %“1‘?3 E{ffg’%{

idue
bonyl am ﬁsg %ﬁg © resi
h e nyl P 1ge§ Qlorofor

qg; §F§¥§t:9:l) 15(%9(% n eluent. The
2 [ Sir rod %ﬁ&
% x r%gﬁT Bf nyrJl& g} %;?4] zdd

with dlluted a eous. SOdl.vl.l
B o h%ﬁﬁ hdl§ btﬂ
et hyI aa ¥ baw €r "coo I'n an 1 ce- bath %nd st rﬂral rlljgs ter

the m XtUWRV@ﬁCﬁaS)uraEW(ZW Bhs)hyéléé)%n my 4 @iagan, hha.ssqls), a4 arxt u.;e vas
stirred at ambi ent tenpes-pgse., m)or one hour. Hydrogen chloride was renoved
by bugbl i ng]DmL.t.ﬁmﬁn(c sgsigfomcegsul tant m xture was added water and the

m xture was stirred well. The aqueous |ayer was separated and the organic
| ayer waxamgmséed with water. The separated aqueous | ayer and washi ngs were
conbi ned, neutralized with 20% 25 aqueous sodi um hydr oxi de and extracted
wiith et hyl(1)ad'et a esolufiprc eof ABR)EH[((29)r2-amjnp8mbenylpreeaneydminelB, 46, /Eletrahydrerd-giaiin
SUT't ate, phroyipyiolpisi# 1 -kl stihenzagiarepine o1 8 d@r i cvritylsde pehiogde, r(@0 tm gvage addsdi d.
The sol i dprhaavisetbip¢yaneatee (9-76y0)f dnfl t then it #ae hm%t@dremehmathﬂm ¢hlogde, anet thef

et hyl acefesvliantyeiduet was| copplaialy qvaporatpdingey L\?%d preRue- E 1@88&'2903;5'

whi ch was trﬁlgngaygtlt:éplp @a a‘l'drtb?ﬁ“é‘{ufﬁa‘f’ﬁls“'f fgr 25 minutes. emoval tnfluoroa

al chr I| el it m e d
fﬁﬁén?’l L%’F@ﬁg i’ ‘ém) f% 25:*‘% % 3”3‘56 WU{W" H e %gﬂk 1
e Peeu g ] .'" o ré% el B ]
1644, 1597, ?(é” §§ﬁi ssu '?y é (2H,
J=3"5_ 10.5 3'ys (1 o 8( ,ingHz) ﬁae (11'511H 'ﬁ’H“ﬁme 455(4%8%5“?

brgad s),

d, 35 [a]go_14644.(c 0.574; CHCl)4HZ) 7.06-7.6 (13H, m, 8.94 (1 H, d, J =
8. 4Hz) MaSS:The following compodﬁﬁﬁvere Aotdinet Wbidording té amild haknel B ikt oftER@ndld $(i) at e was

evapor at eg) (ESHSAmine-aHEEREroieR 3 M, &77-totfdhly 6rb-4- ol yrfoRsf3 ZHARI \MltSentddiatepinat ed Wit h a

smal | amount«gf = et3myl (c acetsatieGLst he precipitate was collected by filtration.
Recr yst al k3) GR)-8-8minb1 «mﬂwtohmnyﬂ-s,ti,Q.I-Mahyurbms@pym:ez,1-jk][1 4lbenzodiazepine

(39) - 3-[ (( 2F)B2= &A1 (c033DIGEGYd) pr opanoyl ) ami no] - 3, 4, 6, 7-t et r ahydr o- 4- oxo- 1-

40 phenyl pyrrol o[ 3,2,1-jk][1, 4] benzodi azepi ne (9. 70 g) as colorless

needl es.Exgpple 10 [err] IR (Nujol): 3340, 3250, 1680 (sh),

1674, 1660 1596, 1485, 1445, 1393, 1328, 890, 756, 732,
(1 ) To a solution of 2-amino-4-chlorobenzoic acid (4187 mg) and N- methylmorpholme (246.8 mg) in a

mixture of methylene chioride and N,N-dimethylformamide (10:1, 35 mi) was dropwise added isobutyl
chloroformate (333.3 mg) under cooling at -10°C in an ice-salt bath and stirring. The mixture was stirred
at the same temperature for 15 minutes and warmed to 0°C. To the resultant mixture was dropwise
added a solution of (3RS)-3-amino-3,4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepine
55 (554.7 mg) in a mixture of methylene chloride and N,N-dimsthylformamide (10:1, 5 ml) under the same
conditions. The mixture was stirred for one hour at the same temperature and 12 hours at ambient
temperature. Methylene chloride was removed from the reaction mixture. Ethyl! acetate and an aqueocus
solution of sodium bicarbonate were added to the mixture under stirring. The separated organic layer

67t
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702 [err] NWR ([err]): 1.47 (2H, broad s), 2.85 (1H, dd, J=14.0, 10.5Hz),
31-3.5 (3H, n), 3.75 (1H, dd, 45 J=3.5, 10.5Hz), 3.97
(1H, .q, J=10.5Hz), 4.64 (1H t, JER®3IOHYOBS 417 (1H, d, J= 8.4Hz), 7.1-7.6
(134 m, 8.95 (1 H d, J 8. 4Hz) MASS: n1e 424 (M+) Exanpl e
6 50 The foll Qul ”9 8a V3t A dhé?r% &l%ftﬂ SoBht dAber TRHAB&S 1O
aswas Il U Vi

that of EX %%? é%ﬂl L%% B@ﬂf p@\nﬁ% )g@ M WithOdn diuent of

-(2-fluor 0 orfs rd%sn %Hﬂ)ﬁﬁcf Wer ed and evaporated to give an

jK][1,4] be%‘a wdered by |ﬂuso§90pyl 3th§ist night. Trd té‘fgowd& 48
(1H d’s ete byaﬂlratlon an§5va hbd klith msopr&y fet k& giv@3RS)-3-[(2-amino- 4—ch|orobenzoy|)- d,

J = 8Hz) (?aS)no?a %&hyamm&dmpﬁenﬂmwspnqa[anmyﬁzbmmb] @18.5 mg).

(2 fl uoropha@yl) '3, 4, 6, 714548 edpgel)o- 4- oxopyrrol o[ 3,2, 1 -

j K] [ 1, 4] benzwljNajpppi ne Nl\/ﬁmo,[mm,]ﬁsss (sh)11655, 1620;,1610) 1508, 6137,41320) 12®H)168) 9185. 50
(1H, d, J=8Hz), 6.80-7.908q0124, 696km=8. 95 (1H, 27 EP 0 360 079 B1 d, J =
8Hz) Exanpl e NFIRACDCls, 5fo  3.68:3.4 (3bmutd7ott (1HON), 4.4-4.8 (1H, m), 558 (1H, d, J=8Hz), 5.68 (2H,
(39)-3-[((29)-2-am no- 3- pbreememmuhwmeammg]r@w 6, 7-t et rahydr o- 4- oxo- 1-

phenyl pyrrol A882, 1-j k] [ 1m#] Mt azepi ne (2.91 g) in nethylene chloride
(60 M) was a'ﬂ?fée!' h@mnos@ﬁ wpre@yta-n%ﬁaec dingfg agyn"erm"ﬁ%@tmt 2t EeeaRi (et ed
to renove -Apineyf-ehirsobgprzgyiiaminol e iivqrophenyh-a 46 dridtratigio--BRpmaleld 2y -kl

evaporé&ed [bﬁ’li%\”q"’éﬁﬂﬂf’ed pressur The viscous residue was chromatographed

on silica gel"‘p The el ution g&) %}’L_cbr gfﬁgmgnd a mxture of
§ sf %zse b, S

LR g f%%ké% K T .

Iprxupanoyl]a sugs oxopyr';i,gl o) ? 8 zodi'aZzepl ne (2 95 g) as

an anofr pho t y _
(395 4.6 Lok giedbi 010 | e e R e B T s Y ey

Ipropanoyl] a1 NOJ - 4- oxXopatifegt ®[ 3. 2, 1 -JK][1, 4] benzodi azepine (2.90 g) in
trifl uoroacenn@quﬁmd (10 pdgh, 167 16500 f&@dséij’m-@ 5 hours at [err]. The

reacti @n m XiNMRECDOS, §Y apeVBisaeH, ind 8.8-4B8qtH| Gw5.55 @HSHIIE=8HE), 668 eS8, BBHhe
resi due was chromat ogr apheds-ma(isH/mxca gel with a m xture of chloroform and
met hanol (15Missas an el uewt = 425 @), eHOM*0813 cont ai ning the desired product
ver e conbi neyd (aRsE1-@etilosdhenyll-314.67-tetraty drodepued S trifdimetihy bereayaminglpyrigloidt 16kl The
organi c Iaﬁ@.ﬁ]benaed@eqmr ated, dried over magnesi umsul fate and evaporated to
gi ve (88)-3- marri no- 3, 4, 6, 79&49“% dr o- 4- oxo- 1- phenyl pyrrol 0[3 2,1

-i K] [1, 4] beni%muahe i ne (@30971 1%’ 30.43%5 H1§6.1420s (1065, 8P sMce NVR

2.38 (2H, br NMR(CQCBLQ 5 E81H4MH My 3-4231(8H, M)4348 (14, 9235(5§|(4H gyd= 2)56&'8
(1H m, 6.95 7 65 (8H 1%2“ M orr]

= 467 (M)
35 (5) (3RS)—3,4.6,7-Tetrahydro- -phenyl-3-[(4-trifluoromethylbenzoyl)amino]-4-oxopyrrolo[3,2,1-jk][1,4])-
benzodiazepine _
mp: 232-235°C
- IR (Nujol) : 3350, 3230, 1690, 1660, 1545, 1320, 1240, 1170, 1125, 1080, 860 cm™"!
%w" NMR (CDCls, 8) :  3.07-3.49 (2H, m), 3.92-4.08 (1H, m), 4.62-4.74 (1H, m), 5.62 (1H, d, J=8Hz),
40 7.10-8.11 (13H, m)
MASS : m/e = 449 (M%)
(6) (3RS)-3-((E)-Cinnamoylamino)-3,4,6,7-tetrahydro-1-phenyl-4-oxopyrrolo[3,2,1-jk][ 1 .4]benzodiazepine
mp: ' 224-226*C
IR (Nujol) : 3300, 1680, 1655, 1625, 1510, 1210 cm™!
a5 NMR (CDCls, 3) : 2.77-35 (2H, m).36741 (1H, m),44-477(1H m), 5.48 (1H, d, J=8Hz), 6.43-
.7.77 (16H, m)
MASS : m/e = 407 (M)
Example 11

50 :
(1) To a solution of (3RS)-3-amino-3,4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepine
(0.56 g) in dry tetrahydrofuran (8 mi) was added 4-chlorophenyl isocyanate (0.31 g) under stirring at
ambient tomperature. To the mixture was added an additional tetrahydrofuran (4 mi). The mixture was
stirred for 4 hours at ambient temperature. The white precipitates were collected by filtration, washed
55 with cold tetrahydrofuran and diethyl ether successively and dried to afford (3RS)-3-[N'-(4-chlorophenyl)-
ureido}-3,4,6,7-tetrahydro-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepine (0.48 g) as a white powder.
mp: 263-265°C (dec.)
IR (Nujol) : 3350, 3250, 1680 (sh), 1672, 1645, 1600, 1547, 1487, 1444, 1396, 1388,
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Example 9 (1) To a solution of

(3R)-3=[ ((2S)-2-am no- 3- phenyl pro ano %ﬁﬁ no] -3, 4,6, 7-tetrahydro- 4- oxo- 1-
30 . phenylpyrrolo[3,2,1 -jk][1E 9 hzeplne (1.99 g) in nethylene
chloride (30 m) was added phenyl i soth| ocyanate (0.76 g) and the m xture
was heated to renove net hyéogn& .pt;l'é% ézgessgnQﬂt he resul tant residue was

(T uor oacBiF DHRHE DS i‘,a;‘g%*’% *—’*fgﬁ”@% e i
m nutes. Regrygl of tr|fI 4 + acld gave viscous oil, which was

chrongt ogr awne%namg%olnb&adgﬁém W Aaa 8ccBidihly W Lsifilar MBrner 16 tHal SERBISA (1)
met hanol (5. BhsPHING@-CRoldHEh nurElas] 1-@AGrophElYY)-8,.287aétahyaR-4-dxEpyBIBBRAG AP UCT

wer e conbbg}esb,agwhemshed W t | ut ed aqueous sodi um bi carbonate. The
organi c | aymp: was separ at est-mmebdiu)ed over nmagnesi um sul fate. Renoval of
t he sol ventirgsye) : 3250, 1675, 1640, 1600, 1545, 1490, 1300, 1215, 820, 750 cm™".

(3R) - B- ami NWMB (DMSD)-G; det r 283815 (2HI m)xBE7i4. pHENM), ph2B#6! (01f,3)2 5.08 (1) P =§Hz),
benzodi azepi ne (0.91 g) a89dl87 #4rPrmh®LEHshriskt ance. NVR ([err]): 2.40 (2H,
br s), 3.83.5 (2H(3Rﬁ)-§-["t3(28=hl¢r09heq1§ﬂ}ureid0j-34W—Wahyqro14I'°XQJ‘r-p'19)1¥|Py4r0'§!3418“1[1 H, m,
40 benzodiazepine 7.0-7.8 (8H, m [err] The follow ng conpounds
wer e obt ai neRl: accordl ng t8588?6§|(?r(dla‘a)r manner to t hat of Exanpl e 9( 1) (2)
(3S)-%- Ani rﬂﬁ(ﬁ&; hydr o oxo%/ L
=i K] [ 1, 4] bet¥B “é%?irﬂe [§f‘-’? 5&%* m) 4:& m) Hm_)sH 263d1: b8Hz)68-
- (2-11 uor [gl(?1 gl’ lg?ggg u hgrg IB o:-g»-:) rof 22?(][14].
j\k][l 4]@ ﬁ N FB’P"P’P“ @ oy - BPRrosi-2dH
0- 4- c (ﬁ)enzmc ag (4d8.7 rrg) and N-rret hyI nor phol i ne (246. 8 ny)
|n a mxtur,e‘(mo t hyl enesg "fo et hyl formam de (10:1, 35 m)
was dr opwi SguR &SHRUL Y .3%ﬁim 95:&1%131(1 3537 () ¢ USHRE), 699165 HbHk), [ €7 T]
in an ice-salt bath and SbbéhH”&]J-Eﬁﬁ mx&mae‘,g@@ §§3(1|:|esgl at the sane
t enper at usp @rd)-1-4DFIdbkdpHEng$3,8.8 d—téﬂﬁﬂyﬁﬁ@-{&%—hﬁih&ﬂyphe ﬁ)uielﬂ@]-&&%b&)rrbl@[@tz 1R T e
was dgsopvvb&ﬂomm a solution of
(3RS) - 3-ammp-: 3, 4, 6, 7-t et eqaeadt®- 4- 0xo- 1- phenyl pyrrol o[ 3, 2, 1-j k] 1, 4] benzodi
azepi ne 55 IR(G&Y¥. 7 ng) | 828D, 1670; 163021605, 1650, ipgb.ane, cissemrde and
N, N- di net hyNMB (DN8a-dies) ¢ 102.9-3.552 ), 86TISH, $)hes-4.ZreH, cOnslid (1nd .J=BHe), 8d-XTur e
s ;stirred for one hour ¢eHimed.gHhebrisenperature and 12 hours at anbi ent
t enpewat ur eMAS&EL hyl ene chindr Fdé¢4 (Mis renoved fromthe reacti on m xture.
Et hyl acefft e andCBA-ShfictarevdoidNrE&mebewveivayiyieidaitor-beearryraeide. 1ddddl t o
t he m xt ubPenzefipgeRinokt i rrin The separ ated organic |ayer 28 EP 0 360 079
Bl was vvash:ggiﬂvmth wat er E ? r‘%“o O ne38um sulfate Removal of
t he sol vent ‘ﬁ ced I ch was
chr onfit ogr MR @ Li| ca mﬁé&‘(@ﬂ%ﬁ Jo‘F‘b ?;lu )q‘sr(\ﬁg'tqcons
cont ai ni ng 'Bl desired co & evapor at ed to gi ve an
am)rphous subStance, vvhic was p ered by stirring in diisopropyl ether
e.ﬁ,m grg(amggﬁ V\:hl te powder 5 was collected by filtration and washed
ether to give (3RS)-3-[(2-am no-4-chlorobenzoyl)-

am no] 3 ) Bro/a Ts@ﬁtfoﬁ*bYQﬁS?-ﬁ-%m%-@#% 7 ERRRIN-dKo 11 Phéty Byrfolol3, 2, 1-KI1,4lbenzodiazepine

[ 1, 4] benz qxb7 3y, &1abie-2-chrBlicaci§.564 R 1-hydroxybenzotriazole (4711 Shb)in (\Idﬁcﬁmathylformamlde

(10 mi) were added N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (669.2 mg) and

triethylamine (351.2 mg) under stirring at ambient temperature. The mixture was stirred for two hours

45 under the same conditions. To the reaction mixture was added ethyl acetate. The mixture was washed

with water, an aqueous solution of sodium bicarbonate and water. The organic layer was separated and

dried over magnesium sulfate. Removal of the solvent afforded an amorphous material (1.55 g), which

was chromatographed on silica gel with a mixture of chloroform and ethyl acetate (10:1) as an eluent to

give an amorphous substance (1.39 g). This substance was triturated in diisopropyl sther and the

50 resultant white powder was collected by filtration. The powder was stirred in water for 2 days, collected

again and dried under reduced pressure and heating to give (3S)-3,4,6,7-tetrahydro-3-(2-indolylcar-
bonylamino)-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepine (optical purity : 98.4% e.e.) (1.12 g).

mp : 177-180°C
IR (Nujol) : 3230, 1675, 1638, 1600, 1530, 1445, 1372, 1300, 1235, 1110, 745 cm™!
56 NMR (CDC13s,8):  3.0-3.5 (2H, m), 3.8-4.2 (1H, m), 4.5-4.85 (1H, m), 5.68 (1H, d, J=7.5Hz2), 7.0-
7.8 (13H, m), 8.07 (1H, d, J=7.5Hz), 9.90 (1H, br s)
MASS : m/e = 420 (M*¥)

[«13° = -63.8° (c=0.5, CHCL3)
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IR (Nujol): 3410, 3320, 1685 (sh), 1675 1640, 1610, 1505, 1447,

1373, +1240, 1165, 918, 860, 832, 6959%8 NVR ([err]): 3.0-3.4
(2H. m), 3.7-4.1 (1H, n), 4. 4-4. GEP® 358(1H d, J=8Hz), 5.68 (2H,
br s), 6676(11H n, 7.86 (1H, d, J—8Hz) MASS: me = 430

(Mk) The fol l %g&;]fgk éw%gtﬁal%latagéo%g té‘&%ﬁa‘i’ 'mqgw]: {3 1éht oF' é)ErJ\ﬁJ 1é?ﬁnner to
f 'a

-(2- mdol Icarbonylamino x0~1-phenylpyrrolo[3,2, 1-jk][1 4]bsnzod|azep|ne
{ ¥ 8] R?Z [T uoyrp(‘)’p?l 5

t hat of Ex
(3RS) - 3- [(% Q enzoy amn enyl , 6, 7-tetrahy
dr o- 4- oxopyr 1771,@«,9 dyl . 4] benzodi azepi ne np:

[err] R (NUI )Jol 3236,4674, BB%éOIBOd],-%;141@4@7,O. 1800, Q2361 3D, 748, 26Hecm 915,
755 [err] NNRMﬁQiB&‘&[#”]éo-ss (3, Bp-3B-£16((@).m)d.5-4.82 GHAm)] 5.64 HH, @).=74HD); A0-67
(1 H m, 535 (1H d J7.7m @k, 5ed d, ST o105 Mhbré) 72 (1H d, J=9Hz),
6.22 (1H d, MAsBHz) 20  mie MAEGM") me = 447 (M) (3)

(3RS) - 3-(( E) - kiZhaaasyt @wosed, CBE(a}- f | uor ophenyl ) -3, 4, 6, 7- t et r ahydr o- 4- oxopyr
rol o] 372, 1 (3] k] [ 13S%]~2-Aheropaayip3.6Hi7-teiyahypro-3-(2-indolylcarbonylaminoj-g-pxopyrioRI{ ANaiKI k4

3290, 1675, beriz6@eepids@@ical DEBD: §7 % .02 5 NI\/R ([err]): 3.0-3.6 (2H, m,
3.8-4.8 (1H, may, 5.55 (1H, 280-275°€8Hz) 1H d J —15Hzg5("§‘ 83.0.8
b4

(15H, ) MASNMR (DMSO-ds, ) : 3,@@5:(211;2:9 :ﬂ@, 20( )&H 4_=L7031|z| ?
(3RS) - 1- (2- FI uorophenyl ) - 3820879 (P MahFii d-da SR 31 PR UL t‘?’ls | uor onet hyl benz
oyl ) anf®no] py _j ke = 488 W Denzodi azepi ne 30

{g; AR gf gk i ‘°."1’% O TR A e O*OR,%,;L% 8o, 50
55 (1H, "’j’d'yﬁ?ﬂ‘j@ t?aé’”" : Zhy ™ MASS: m e 467 (|v|+)
: pheny?o) 3. [(gr%ﬁ uoronret ’%ﬁ:{}% ¥ nB §75-42 (1H m), 4.30-4.70 ({1H 55 (1Hﬂ(].1[ EHA.]

0
benzodi azepi g gmf})agwfi J WM&QMI 0, 3230 1690,
1660, 1545, 1 %E) J,ﬁ_?gl.o(g 3,3,7@4&;,12 1060 860 [err] NI\/R([err]):
9

3.07-3.49 (2H, : 08(1H rT) 4.62-4.74(1H, m, 5.62 (1 H d,
449 (MF) T6)

(3RS) - 3- ( ( Eyhedolmmwmpoyrhgwind Wes-oBiaideddacdording tb & lsirdiaronabrep teethat lof Bamglegfl).r ol of 3, 2, 1
-j k][ 1, 4] benzodi azepi ne mp: [err] IR (Nujol): 3300, 1680,
1655, 1625, 1510, 1210 cm' 45 NVR ([err]): 2.77-3.5 (2H, m,
3.67-4800 (1 H nm), 4.4-4.77 (1]H .48 (1 H, J =-8Hz), 6.43- 7.77

(16H, 1) MASS: m € @ H—r\émgéa @

@]
I

e (3RS)-1-(2-Fluorophenyl)-3,4,7.8-tetrahydro-3-(2-indolylcarbonylamino)-4-oxo-6H-pyrido[3,2,1-jk][ 1,4}
40 benzodiazepine
NMR (DMSO-ds, 8) :  1.55-2.25 (2H, m), 2.75-3.30 (3H, m), 4.15-4.55 (1H, m), 5.53 (1H, d, J=8Hz),
6.85-7.70(12H, m), 9.40 (1H, d, J=8Hz)
MASS : m/ie = 452 (M%)

45 Preparation 12

A mixture of 7-cyanoindoline (4.32 g) and 50% aqueous sulfuric acid (40 ml) was stirred at 110-120°C
for 5.5 hours, cooled to 5 C and adjusted to pH 7-8 with 24% aqueous: sodium hydroxide. The mixture was
washed with ethy! acetate and the aqueous layer was adjusted to pH 2.5-3.0 with 8N hydrochloric acid. The

s0 precipitates were collected by filtration to give indoline-7-carboxylic acid (3.25 g).
IR (Nuijol) : 3420, 2600, 1650, 1605, 1590 cm™!
NMR (CDCls, 8) :  3.07 (2H, tri, J=18Hz), 3.74 (2H, tri, J=18Hz), 6.53-6.60 (1H, m), 7.17-7.25 (1H, m),
7.59-7.63(1H, m)

55 Preparation 13

A solution of methyl (E)-3-(2-aminophenyl)propenoate (531.8 mg) and 4-formylimidazole (317.1 mg) in
methanol (7.0 ml) was stirred at ambient temperature for 18 hours. To the reaction mixture was added
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50 (1) To a solution of

(BRS) -\3- ami no- 3, 4, 6, 7-tetrahydro ox0- 1- phenyl pyrrol o[ 3, 2, 1-j k][ 1, 4] benzod
i azepine (0.56 g) in dry tetrahy%ﬁgﬁmﬁ??g m ) was added 4-chl or ophenyl

| socyanat e (0 31 g) under stirri ng at anbient tenperature. To the m xture

“ﬂsogfg%g' aﬂide%t,aé B AR L ﬁm.éeba%hﬂﬂemwme bd o 8d for
£ nours e %&Eﬁ%& yﬁgi% bjﬁ 5 (hekih i B torridin t&ﬂ?ﬁ%e& Ly

filtratiQn ,ho @bose
SUCCesSigkedyiasd 10t b E%eqnét%)wag Tembvad Gridei leBliced BRENIe) To the residue

ur ei dp] wireladled’ difufdh Mdh¥choRc dci® SR chy BEVRIRY Lrid¥ $tiftinG.[ The Beplarated aqueous layer was

-] K] [ 1, 4bdnRb 2@Alage6iR! 86iurh BicdBor@ie 208 edratbd nite MRHWEHY!. acliRe. The exiract was washed
[err] (dmm wited Biddwér@ahhesium sulfate and 3%Poraidd lyive Gr8diiué Sthich whS sibjectd® %ooluhb 00,
1547, 14Brématdgisbhy od 3ifiéa, gel WihiBan élidnt of abohixt(yd ©DcHibidonidland BBfancl @0:7) to bfGé pur825,
695 [ er mjetid\B-{-RBDidacolyihgthylamird)pherliioreaddie (0F g) B.ao. 3 (1H, m), 4.3-4.7
(1H, =), BMRECHALS) :d, 3FSEIK )s), 433 RH/$)84.511(18 Hproad) 6.30 (1”7d,(JEIS. 7H9).0:08-758 (BNSS.
me = 430 (Mt) 5 m), 7Bi1H.¢l $ D% conpounds were obtai ned according to
a simlar manner to that of Exanple 11 (1). (2)

( 3RS) - 3-Prarerajon-i¢h| orophenyl ) ur ei do] -

-(2-f|uoro_%hen¥l )-3, 4, 7tetrah dro4oxo rrol of 3, 2, 1-

benzddi aze of methyi (E)-3-[2-(4—|m| @PtP Zyl]?r g) in metha]nol 7w
th

db! soil @ydrti anuTg 'i %}gr rr r 20 hour:
( DIVBO [ éznm'zl ?m f cﬁo ml r% e ;e%guz jfhte ;gt Hhe f jus 08
(% g, d’:j:% E ?nd dr Ve V%}a} ed an or nge oil, whlch
(p ,_é)zg; -pys[,{a on YthiGh & 119&?999 chioride. T(%?r
- e fll | d dried to give (E)-3-[@-¥4-
(dec.) dazolylme h%ar(u b )}I] ropenxt’:uc acld dlh§ loruJeré-sg ce an e: ] 58 [err] NMR
(DVEO- [ er NIk 0 .a.@é’ 340 e e (1 1tbriearS. 13
(1H, d, J = 8.07 (1H, J8HZ) 8.43 (1H, d,
J=9 Hze); 8. 63 (1H br s) (4) (3RS) 3 [N (2-Chl orophenyl)urel do]-1
-(2-f 1 uex 1)-3,4,6, 7-tetrahydro-4-oxopyrrolo[3,2,1 -jk][1,4]-

benzodi azepi ne 20 np: [err] IR (Nujol): 3270,
1670, 16401'heidﬂ@ﬂ]ug OFpoundewerd obthifred(2DivRDg[tea siin)lar mafnePto3had of EXxkipplerd(1). 3. 83- 4. 67
({I, , 817 (1 H, d, (@BRS)F-33EFTetrdydo7-(BBroopitry!)-E)-3F208Imidazdlyirasthylmiyiel ) |

5 1H, p@nylmmylamgoh@xgmlo@? 1{idl} .4]benzodiazepine

(3RS) - 1- ( 2-"® uorophen I 5310t Cdder.)t et rahédro 3?#N - ( 3- met hoxyphenyl )ure| do] -
4 oxopy o kil ) w%égge O it o g 404 08, TSSOt |
3: o = )
IR (NUJ ol ) J 74Hz) ?49 (1H,d = 15Hz), '6.68- (14H m), 7.76 (1H, d, J=7.4Hz), I:lle I‘]
85 (1H, d, J=15Hz)
(2) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-(7-indolinylcarbonylamino)-4-oxo-pyrrolo [3,2,1-jk][1,4]-
benzodiazepine
. mp : 165 - 170°C (dec.)
N IR (Nujol) : 3310, 1665, 1630, 1590, 1522 cm™'
0 NMR (CDCls,8) :  3.04 (2H, tri, J=8.4Hz), 3.14-3.20 (1H, m), 3.28-3.46 (1H, m), 3.67 (2H, tr,

J=8.4Hz2), 3.96-4.12 (1H, m), 461-4.73 (1H, m), 5.62 (1H, d, J=7.4Hz 6.29 (1H,
bs), 6,58-6.66 (1H, m), 6.98-7.71 (8H, m), 7.92 (1H, d, J=7.4Hz2)
MASS : mfe = 440 (M*)
(3) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-(3-quinolylcarbonylamino)-4-oxo-pyrrolo[3,2,1-jk][1 4]-
45 benzodiazepine hydrochloride
mp: 198-200°C
IR (Nujol) : 3550-3100, 2700-2100, 1660, 1605, 1520 cm™!
NMR (CDCls, 8):  3.07-3.65 (2H, m), 3.95-4.2(1H,m), 4.6-4.8 (1H, m), 5.83 (1H, d, J =7.3Hz), 7.00-
7.27 (4H, m), 7.51-7.69 (3H, m), 7.85-7,92(1H, m), 8.04-8.11 (1H, m), 8.26 (1H, d,
50 J=8Hz), 8.84 (1H, d, J=8.5Hz), 8.47 (1H, d, J=7Hz), 9.60 (1H, s), 9.79(1H, s)
(4)  (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(8-quinolyl)propenoylamino}-4-oxopyrrolo[3,2,1-
jkl[1,4]benzodiazepine hydrochloride

mp : 180-185°C
IR (Nujol) : 3280, 1668, 1647, 1623, 1540, 1450, 1372, 1212, 981, 767, 748 cm~"
55 NMR (DMSO-ds 5) : ~ 3.11-3.49 (2H, m), 3.99 (1H.q, J=10.8H2), 452 (1H, t, J=9.8Hz), 547 (1H, d,

J=8.2Hz), 7.0-9.0 (15H, m)
(5) (3S)-3,4.6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(2-amino-4-chlorobenzoyl)amino]-4-oxopyrrolo[3,2,1-jk}-
[1.4]benzodiazepine
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NVR (DMBO-[err]): 2.9-3.5 (2H, m) 3.67 (3H, s), 3.8-4.7 (2H, m, 5.13
(1H, d, J=8Hz), 6.4-7.7 (12H ), s<(> H br s) 30 MASS:
me.= 444 (M) (6) EP03 079 B1
(3RS) 3 4,6, 7- Tetrahydro 3-[N - (3-net hoxyphenyl ) ur ei do- 4- oxo- 1- phenyl pyrr ol
o[3,2 -jk] 14] b zeplne] np: [err] TR (Nujol):
3260, 1670, 5.7 6]1 a W ok )} 3.683.46 2H, WMB7-4.12 (11,

ol 7 1 ) (
(DVBO-[err])" )73 W dy 4.5 (1H
04 95 (T ) = 3’% nggb%(sl(%-\'f %73 ,5653 E;U:Mﬁh&( 8

448
me = 426 (MF[),bExagagée(oLa)gé} (ﬁ.@a To a sol ution of
(3S) - 3- am ngy- 3(34)-H4, Ev-fraiaﬁﬁrbyﬂmud}opa&%-ﬂ(ehs(mywrybmﬂip%pawﬂam.kd]{@xébhmz odi
azepi ne (0y$)221-\is.41benebalagepitecar boxyl i c acid (0.564 @),
1- hydr oxybenm@t ri azol e (#8292 Ggec)i n N, N-di et hyl formami de (10 nl) were
added N- et hylr (Nujelf 3- di mes409436001 165@negdmtar bodi i m de hydrochl ori de (669. 2
ng) ane tri eNMRIGDOR: ( 3809-24EH, OhBHT-49Ri(tH, im)g4.6&-4.ZntiHem). 51BE b dav BBz, The
m xture was stirred for 6¥7.TRIRH M.5.98 (1HIAdT16H)S8. Ak skonditi ons. To the
reaction rrixMGS%wvas adde@=etfyMlacet ate. The m xture was washed with
wat er, an aqueBls 2347 UfGP0BMeQddi um bi car bonate and water. The organjc
| ayer was $8p@EIA87-Felahvdro L@ terrepneidhEs3-mitophepyipropenarpiialr-oxgeyirgils.2.1-
sol vent® af ﬂ@ﬂﬁ@@zsmazam phous . ter| al (1 55 g), which was chromat ographed

on silica ge ‘W a m xt 38f d el hyl acetate (10:1) as an
'?H’?L‘ﬁ at 2 ey ot \é% i O
fi rrolo-
gég.‘ ,ﬁéd%gé 7-ton in nodg' r e uce -3p{rE5e§ sﬁérmg an &’egﬂoglémlﬁ%]qgﬁ&@g rolo
(38) 3 4 6 o- yl car- bonyl am no) - 4- oxo- 1

- phenyl pyrr0h=p(h%o|;2> Jk]éabo%hﬁmesodia@aemo%-(optlcal purity : 98.4%e.e.)
(1.12°g). NDNMR(CDCkg): 3.09-3.5%(2H] m) RB.E7MIRQHH, ‘m), 4.60-4.7238B0m), BESFIH, L6 3I88HA,600,
1530, 3445, 1372, 1300, 188b¢H]1dl I816HEH B.9gnwi (151 m) NVR ([err]): 3.0-3.5
(2H, ), 3.8MAs®: (1H, 1) nved=asekMdp (1H, m), 5.68 (1H, d, J=7.5Hz), 7.0- 7.8
(13 H m, &)07 (3381-6,4,dT-T&rahyd?o-ﬁtﬁil)lqro;merQO-S([(N-dHanylglycﬂ))amIhﬂs&xopyrrolo-[s,z,1-jk][1 Al e
= 420 (M+) tpeodijzelie EP 0 360 079 Bl The foll owi ng conmpounds were

Qﬁal ned accopdi ng to a 337 L (de®nner to that of Exanple 12(1) (2)

(3R) - 334, 6, 7'RTBiplhydr o- 345078125 #€715,165% 1 BN {A3G ANTIO) - 4- oXO- phenyl pa¥|rrol o[ 3,
2,1-jKk][1, 4] b‘@ﬁi@@ﬁ'f&?epl A86- &p@ﬁd@)ﬁ?ﬁﬁ%@ﬁ "97457 d1te m), 5 (1H, d, J=8Hz), 8.7-
[err] (dec.) 5 . R (& ). 821 (IH. dodtBHzy 674 1638, 1600, 1530, 1445,

384, 120?@:‘?}@5&19%Tewv‘erm@#mp@e%%%[(ﬁﬁf ooy By vt oo

1 4]benzod|azep|ne
186-193°C
NMR (CDCls, 8) : 3.09-3.47 (2H, m), 3.95-4.11 (1H, m), 4.6-4.73 (1H, m) 5.59 (1H, d, J=8Hz), 6.56
. (1H, d, J=16H2), 6.99-7.7 (13H, m)
o MASS : m/e =443 (M*)
40 (11) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(4-nitrophenyl)propenoylamino}-4-oxopyrrolo-
[3.2,1-jk]{1,4] benzodiazepine

mp. : 267-269°C

IR (Nuijol) : 3300, 1650, 1630, 1595, 1530, 1510 cm™*

NMR (CDCls, 3):  3.19-3.4 (2H, m), 4.02-4.08 (1H, m), 4.62-4.72 (1H, m), 5.58 (1H, d, J=8Hz), 6.72
4 (1H, d, J=16Hz), 7.0-7.78 (12H, m), 8.26 (1H, d, J=9Hz)

MASS : mle =470 (M*)

(12) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(4-methylphenyl)propencylamino]-4-oxopyrrolo-
[3,2,1-jk][1,4]benzodiazepine
mp: 224-225°C
50 IR (Nujol) : 3250, 1680, 1650, 1600, 1520 cm™!
NMR (CDClz, 8) :  2.37 (3H, s), 3.08-3.46 (2H, m), 3.95-4.11 (1H, m), 4.61-4.71 (1H, m), 5.6 (1H, d,
J=8Hz), 6.59 (1H, d, J=16Hz2), 6.98-7.72 (13H, m)
MASS : m/e = 439 (M)
(13) (3RS)-3,4,6,7-Tetrahydro-1-(2-flucrophenyl)-3-[(E)-3-(3,4-dichlorophenyl)propenoylamino]-4~
55 oxopyrrolo[3,2,1-ik][1,4lbenzodiazepine
mp: 250-252°C
IR (Nujol) : 3270, 1670, 1650, 1620, 1540 cm™"
NMR (CDCi3, 8} :  3.10-3.47 (2H, m), 3.96-4.11 (1H,m), 4.61-4.71 (1H, m), 557 (1H, d, J=8Hz),
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7.75 (13H, m), 8.08 (1H, d, J = 7.5Hz), 9.95 (1 Hm br s) NASS:

me =420 (M¥) [err] 10 (3) 39) -

- (2-Fl uorophenyl )-3, 4,6, 7-tet raﬁ@&@goQ)’% B1i ndol yl car bonyl am no) - 4- oxopyrr ol
0[3,2,1 -jK][1,4]- benzodi azep| ne (optical purity : 97.8 %e.e.) np:

[err] NNR(DIVBO[err]) 5420(1H m, 4.30-4.70 (1
H n), 5504 H d, anffg g(w O Bgor B 1@14"? 79.53 (1H, d, J =8Hz),
11.65 (1id4y br s) Wrs)aae7-Véva dro-1-(2-f|uorophenyl)-3 :L)(Effé @—matlfb%hé%ﬁro&e%yfalmn(:ﬂ)—
(3R)-1-( k{,,ma[ DORNY4PenzddidzeBind - T €t r ahydro- 2- i ndol 'yl carbonyl’am no) - 4- oxo
pyrrel o[ 3, dpt -] k][l 4go-#3RPg 0di azepi ne (optlcal purity : 93.4%e.e.) np:
[err] (decir)mnaé): NVB3s0[ £855,]1p25, 1600058 &' (2H, n), 3.75-4.20 (1H, m,

4. 30-4. 70 NRIR{(CDOL,, 5)5. 535.08-245 (28, m)] 84BN, s)B.IBAAT (IFH mf, 4BHA.71M1H, 8), 580 (1K, &. d, J
= 8Hz), 11.63 (1 H, br JsBHHMEII2H, d, J=16Hz), 6.89-7.71 e my 438 (M+) [err] 26
Exanpl e 13MASR: f ol | owi mgp ed¥Miind was obt ai ned according to a sinilar

mann®r t {51 hRSHI.4 @mpmr@( (g-)luoer@pny])-s-lﬂEB:s(z-chlorophenyl)propenoyIammo]—4—oxopyrrolo-

(3RS) - 1- [32.Fkllighkeptediazepine 3, 4, 7, 8-t et r ahydr o- 3- (2-i ndol yl car bonyl ani no) - 4- ox
0- 6H- pyri d®P3, 2, 1 K] [ 187412 cél(ée"denzodl azepl ne NMR (DI\/SO[err]) 1.55-2.25
(2H, m, 2RMue):30 (3 H’25 670 WPB 183%; 6540 o; m\i 5 53 (1 Hz),

6 85-7. 70(|1n2|p1(cqga 89 4%0 47 H, qn), 3;95-4.1 4.73 (1H m), 66(1i-| d Jmsgz),.se%z
(M) %45 Pr ation 12° %”%69?78‘ é‘ﬁHﬂH’dﬁPﬁ (e ¢ A=412) and 50%

aqueous ") .was st t lerr] for oled to
ferr] an Vﬁ s t‘f’*’* E("? f'"%'%“@xl»%g% SRRt
R xture oV tate and the aqueous |ayer was adJI :Jsteddto
PH_205- 3. OIR G 6N hyd@ wy&o%bdjws'grg -p0 precipitates were collecte
by fil tratmﬁé mg e bﬁﬁewm- - 8.85-00K i|a£d1q7e3u|259ﬂksa (s, GNmen%
3420, 2600, 1650 05 65989, & QLH&H IHIBg.b 9:(1@ ,9 S
3.74 (2H MASS : J = 18Hg)e = 6;5§(ﬂ|+)6 60 (1 17-7.25 (1H,
7.59-7. 6@(LH, @rp)-54s, PT@EWd&;HI-(QJﬂuol&héhyﬁ-@-l[(ﬂji-:i-@mltﬁﬁheﬁ%bhyénoylam|no]-4-oxopyrro|o-
(E) -2- (2{m1ﬂppnuamoh|)@pﬁ@enoate (531.6 ng) .and 4-fornylimdazole (317.1 ny)
in methanohp(7.0 m) war0-w85tC (decl) at anbi ent temperature for 18 hours. To
t he reactilBriNujol)xt ur e Was0atbd@cm31

NMR (CDCls, 3) :  3.09-3.47 (2H, m), 3.94-4.11 (1H, m), 4.61-4.72 (1H, m), 5.60 (1H, d, J=8Hz),

8.57 (1H, d, J=15Hz), 6.99-7.72 (11H, m), 8.02-8.17 (2H, m)
30 (18) (3RS)-3.4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(3,4-dihydroxyphenyl)propenoylamino]-4-
oxopyrrolo[3,2,1-jk][1,4]benzodiazepine
IR (Nujol) : 3550-3000, 1650, 1600, 1510 cm™
NMR (CDCls, 8) :  3.09-3.46(2H,m), 3.90-4.00(1H,m) 4.44-4.54(1H,m), 5.41(1H,d,J =8Hz), 5.43-6.50
(1H,b), 6.98-7.61(9H,m), 8.01(1H,s), 9.25(1H,s), 9.69(1H,d,J =8Hz)
35 (19) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(4-imidazolyl)propenoylamino]-4-oxopyrrolo-
[3,2,1-]k][1,4]benzodiazepine hydrochloride

IR(Nujol) : 3650-3100, 2750-2200, 1670, 1630, 1600 1500 cm™!
o NMR(DMSO-ds, 8 ):  3.08-3.46(2H,m), 3.90-4.00(1H,m), 4.44-4.54(1H,m), 5.41(1H,d,J =8Hz2), 5.43-
out 6.50 (1H,b), 6.98-7.61(9H,m), 8.01(1H,s), 8.25(1H.s), 9.69(1H.d,J =8Hz)

40 (20) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(2-aminophenyl)propenoylamino]-4-oxopyrrolo-
[3.2,1-jk][1,4]benzodiazepine
IR (Nujol) : 3400, 3350, 3125, 1690, 1640, 1600, 1540 cm™1
(21) (38)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(2-aminophenyl)propenoylamino}-4-oxopyrrolo-
[3,2,1-jk][1,4]benzodiazepine
45 IR (Nujol) : 3280, 1670, 1645, 1615, 1545 cm™!
(22) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(4-aminophenyl)propenoylamino}-4-oxopyrrolo-
[3.2,1-jk][1,4]benzodiazepine
-~ IR(Nujol) : 3250, 1675, 1640, 1580, 1530 cm™!
(23) (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(2-carboxyindol-3-yl)propenoylamino}-4-
50 oxopyrrolo[3,2,1-jk][1,4]benzodiazepine
IR (Nujol) : 3250, 1700 (sh), 1675, 1645, 1610, 1525, 1450, 1370, 1205, 985, 835, 745 cm™!
(24) (35)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-{[3-[(4-(2-hydroxyethyl)piperazin-1 -yI)methyI]mdol-2-yI]
carbonylamino}-4-oxopyrrolo[3,2,1-jk][1,4]benzodiazepine
IR(Nuijol) : 3250, 1690, 1620, 1450, 1372, 1141, 1050, 740 cm™!
55 (25) (38)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[[3-(N,N-dimethylaminomethyl)indol-2-yl]carbonylamino}-
4-oxopyrrolo[3,2,1-jk]{1,4]-benzodiazepine hydrochloride
NMR (DMSO-ds, 8) :  2.72-2.78 (6H, m), 3.17-3.43 (2H, m), 4.02 (1H, q, J=10.8Hz), 452 (1H, t,
J=11.4Hz), 474 (2H, ABq), 559 (1H, d, J=7.7Hz), 7.1-8.0 (11H, m), 9.41
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EP 0 360 079 Bl sodi um borohydride (56.5 ng) under stirring and cooling in
an icé-bath. After the mxture or 2 hours at anbient

t enperature, sodi um borohydri de%@%“r@%ﬁas added thereto. The m xture
was stirred for 2 hours at anbient tenperature. To the reaction m xture was
added acetic acid in orderfq,acPIBPaA, 4 1e79Fess sodi um borohydride and
the met hangg) was r@REA% ﬂquﬁfydrﬁﬂfwﬁfoﬂ) ﬁUn9ﬁ:&tdé)%-(z-l&tahrb%pﬁeﬁﬁ)p%&\oﬁamM\ﬁf4e
added di | Laxepmhmdrng%bﬁogﬁbﬂmand etﬁ acetate under stirring.

separat ed anmEsChLIYEr 2was3H) 85 8.04-8:86 (autnls; SOPIE0B(BH, &qmmdgl(ﬂﬁmqmt(m and
extracded twice wth et ysHgorssiieg d, JHSHYX6.99Cd9 (v@smyvashed with water,

dried over(2na@ns)s§.4.6rl-whriyatoa-(a-mbrapm]pl)}s-as-eﬂmtﬁmdogi-yl;emonymindkmopwrblo[h,2was
subj ect ed jkip . 43twhaodiazepine orrat ogr aphy on silica gel with an eluent of a

m xt ure of dRINviodf or AR0ATG7814840a1580, 14450748emt’b af f ord pure net hyl
(E)-3-[2-(@3i m(@B&'@1456!7ﬂbtr¢hy¢ra—m(mplpbl@ngl}q-[pﬂ*WOMU@leQW"n'ﬂolgjyl)easboaviarnihdl-ﬂ- to
NVR ( [fer r ] 9xopyrrolg3.28-iI4jbens d'azﬁP'% %‘4 H, broad), 6.31 (1 H, d,
J = 15. 7THz) N“@@Msﬁdsa)(e y(Z’H? (1f a.d/= 19“ 41@ (it JP? nb&T (Bhdi14 is
To a sol ution of nethyl "gb"(’ﬁs? He{&)o?‘?ﬂ(ﬂr'é-tsw?%"’rﬁﬁd}ﬂ |3$’1)]1|51"%ﬂénoate

roxi de aqueous sol ution

(o Zn? : a'nn %Eﬁhﬁj el dfg-‘*% "&Q%?eawf*z RS Prnorory Bhrorpe T PO R

fromthe r LY B 'ag; ?‘h (Jed_xo t he residue. The m xture was
adj usted t tracted
o 5%% e 4,,8 b Sl i A B
agnessi urhy sw HEde 26@ 3e,6§d)l1%1gr}]:n-afforded an orange oil, which 20
was. dipgsol ved |n rret anol To'the sol ution was added an et her eal

sol uti onggfnplaigr ogen chl or| de The resultant precipitate was collected by
filtration, washed with ether twice and dried to give (E)-3-[2-(4-

i m dazol yl rmet hydomtinN o) RERBRY,4.B,7-RstreHyanRa--fiedpRensld-B3idine e-bxopyrofbes, £ OikiBiH] Wen- NVR
([err]): zodibzdpime (P47 189), in BN,IBBimbthyornshmidb (2 Inhi) G&ié )added. B123-(B-ethokicarbdyl-3-iddoBA)- ( 1H,
d, J =5 lirofiriaiy, adt 675601 nig), S)hytﬂ&y&oatmﬂdzﬂe 161.4hagl oN-bibyliN(3-dinmetyindsropyi)y e
obt ai nedcatwdimid mgiracliorigle $118¥ neg) amcbiristbylarntie 66191 g findBixgiirripl @t aildignt tefnibgrature.
(3RS) - 3, Zheomixwreenas siirpd fap 4 hoyre arfd alloyed ihelangl oyer@iglt.(THp re@ctio mpdure waschemred! intoreet hy |
am no) @(yture of ethyl acetate and water under stirring. The separated organic layer was washed with water twice

} pAndpisi 6 har?P' Yeyirungar gpdycenl presswp [to givg B ATRRTBNOLY EaSivRe Whigh wes
205- 22@ EE“’ ere% °°Ium B‘P raphv on s"'@mbw'twmen%sf\'x“fsa%chbm a"qa‘emamhsm
1505 Cm (10 ugngotge gesgad re ogm Bed ang 1ev p_Pra’:th orﬁa

38U st puI r| Jdlefhybr an m %p@ cted
6 68 7 6 tr: 'Thf;'l’ d u er q_;re h::?Q 3.7%6 tra ré- 1- -fluorop en )563 -[(E)- 3-

EEA carb ndol-3 -y p penby!animo -4-oxopyrr 0[321 =ik} enzodlazepme (1483 mg).

3250 3180, 1710 167 05 1 40, 1
éi’?siayrrm %afﬁhyd g °% S é'?fifﬁd Sanpony %%) +
J ), J 8 4 =16.0

(dec.) IR (Nujol): 63-3 550 %ﬂif’ggﬁy 3-%9%3 dﬁégim ), N
(Rerr]): viasd (2H trive 'C1H,
3.67 @2H, tri, 8. 4Hz) 396412 1Hr’r)461473(1Hr’r)5621
H,_d,JExaﬁ\pI6I1’5629(1H bs), 6,58-6.66 (1 H m, 6.98-7.71 (9H, m), 7.92
(1_H, d, J = 7.4Hz)

The following compound was obtained according to a similar manner to that of Example 15. (3RS)-
3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(3-phenyliminomethylindol-2-yl)carbonylaminol-4-oxopyrrolo[3,2,1-
45 jkl[1,4]benzodiazepine.
NMR (CDCls, 8) :  3.0-3.5 (2H, m), 3.8-4.2 (1H, broad qg), 4.5-4.8 (1H, broad %}, 5.74 (1H, d, J=7.5Hz),
" 8.8-7.8 (16H, m), 8.0 (1H, d, J=7.5H2), 10.4 (1H, s), 10.9 (1H, broad s).
MASS: mie = 541 (M¥)

s0 Example 17

To a solution of coumaric acid (0.68 g) and N-methylmorpholine (0.46 ml) in a mixture of methylene
chloride and N,N-dimethylformamide (10:1, 52 ml) was added dropwise isobutyl chloroformate (0.54 ml)
under stirring at -5°C. The mixture was stirred under the same condition for 15 minutes. A solution of

55 (3RS)-3,4,6,7-tetrahydro-1-(2-fluorophenyl)-3-aminc-4-oxopyrrolo[3,2,1-jk][1,4]benzodiazepine (1.0 g) in a
mixture of methylene chloride and N,N-dimethylformamide (10:1, 9 mi) was added to the mixture under
stirring at 0°C. The mixture was stirred for 1.5 hours at 0°C and for 14.5 hours at ambient temperature.
After removal of methylene chloride from the reaction mixture, a saturated aqueous solution of sodium
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MASS: me = 440 (M) (3)

(3RS)-3, 4,6, 7- Tet rahydro-1- (2-f | 3-(3-qui nol yl car bonyl am no) - 4-o
xo-pyrrolo[3,2,1 -jKk][1,4]- 45 épégﬁggﬁléiepl ne hydrochl ori de np:

198-200 C IR (Nujol): 3550- 3100, 2700-2100, 1660, 1605, 1520 [err] NMWR

( [ er r ] ) blcarbghag7 é)’ 5anél £Detate3(5(9 ﬁm1)4~e?e( ;ddegf'lo thé r@sldﬂe %ncfe;L sﬁ'r’nn he §ep§r§teé 1H
ayeS "aash }W? anmdrlet; ov'énlmZgnﬁgun( glh#ateniiemo%l%fh{sg%@bﬁ ra'l

8 04 8 :hﬂn cted to Gthimn chromatography on silica gel elutngwr!al'aer)mdul% a4

(1H, d, i foﬁtH&r)d m9thé’n$l (Sé.H Tﬁia fratlionkiZpntaifingOffle dddiled Broduch wér8 (chibinel) antl 4vap-

(3RS) 5 3,ofhtdd, 7- Tet rahydro-1

- ( 2- f | uame plieywa)s-stirred (iMiisabrdpPetfist 1003eydral howr$) esliestédisy fitaliondwaskapwyithrdidopfopyl 2, 1 -

] K] [ 1, 4]ethen z2mt iddetic pridae redyabd opréesws i tol give(3RS)-3,4,8,7-tetrahydro-1-(2-flugrephieny)I3RES-84S- ol ) :

3280, 1Gg@oxydidw)propgRPamifdl4dxop¥ddl3.2, 1-BIR4lbeh2otiiazep®8 1853.9 §i0) as/ahéhite pewdes 5

NVR (DVBOvperr]): 3. B89-3414Q9(e2H, m, 3.99 (1 H g, J =10.8Hz), 4.52 (1 H,

t, J e O E-OWo)5 47 (BPRS. gR00-3000, TH7QHBS5, 16100500, 1510 THF! (5)

(3S)-3, 4, HMﬁ(QQQI;ra)h drz&als (2H m), 3.8-4.3 (1H, m), 4.43-4.93 (1H, m), 5.62 (1H, d, J=8Hz), 6.67-8.1
-(2-f1 uor ophenyl ) - 3- [((‘24Haﬁ? ASZ #HcHY or obenzoyl ) ami no] - 4- oxopyrrol o[ 3,2, 1

-i K]~ [1, MrB®¥nzodi azepMnE 42 ™M) Ep 0 360 079 Bl np: [err] IR
(NU] ol) 3400 3300, 1675, 1630, 1610 [err] NWR ([err]): 3.09-3.46 (2H,
ny, 3°9FX 1Hr’r)461473(1Hr’r)558(1HdJ:73Hz)569

(2H bS) )44 namlxt (6)
e b
03(' am n -m?lpﬂ&?@ 5Je mm B &ﬁ rmelpstlrrmg and reﬂux-
[ etLdhdGg. Aot B iNhHl 10 ml) a w ﬁfrJ he +&sultant mi
([err] ) reﬂuxe% uRdbr 3t Slks. TR |%Zc‘t| ﬂq u(e]ak'és flmred tﬂlro@@fée iband Wased Whh ho'i’ 65
(1 H ,ethanoFsegHZI)tlmeQ F7d§rr tﬁe figaté dtho mshlngs SRanbiMwablrernfdvedlundok fddaded p?esgtﬁe fdH, s)
MASS:  the residual mixfikeSwas sbddd @ Nthrale8 raliec(s’ $olution of sodium bicarbonate (100 mi), and the
(3S) - 3, 4nikiyrd wisbitradiytowit-chiotofbrrfi.| The rempEdewRas| Wastbd [withwatdr, ddedover ag@inesiv $utistepenoy
| am ns| 4ndavapyratedioqfivd ayybtalliddbresidyek Whidh, widslpaarizel withodlisapeopyh (00 mi) and collected
[err] ( degdiiration R gffdid|(2S)-3,4.6,7-tetralR@RON-(2- 1T dphendh BA(E)-2-GB4Mminchbénfl)pidpibyfaminplt4- NVR
([ err]) :oxopy@old%2, BikH174] bendodiagppineX1.6Gg) ks 2@ yqllowHpowdpr. 4. 61-4.72 (1H, nm), 5.6
(1H, d, Jme 7.8Hz), 6.28B2901fied) J = 15 5Hz), 6. 99 8 17(13H, m 20 (8)
(3R9) - 3, 4'REiN‘?l°'ﬂ"et r ahy 39 35?2&1125 1eA0oiehR A 0)153°[> 84 chl or ophenyl g propen
oyl ar®no] | M%‘Rﬂyf’rol $.08-3.45 [2H, m), 3.95-4.14 (3H, m), 4.60-4. 1(1H m), 5.6 (1H, d, J=8Hz), 6.51-
7.87 (14H, m)
MASS: mle = 440 (M*)

. Example 19
35
The following compounds were obtained according to a similar manner to that of Example 18.
(1) (35)-3,4,8,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(2-aminophenyl)propenoylamino]-4-oxopytrolo-
- [3,2,1-jk][1,4]benzodiazepine
j 4 mp: 228-230° C (dec.)
40 IR {Nujol) : 3280, 1670, 1645, 1615, 1545 cm™1
NMR (CDCls, 8) : 3.08-3.45 (2H, m), 4.00 (2H, s), 3.94-4.10 (1H, m), 4.60-4.71 (1H, m), 5.06 (1H, d,
J=7.9Hz), 6.55 (1H, d, J=15.4Hz), 6.67-7.68 (12H, m), 7.83 (1H, d, J=15.5Hz)
[«1® = 13.02°(C=0.86, CHCls)
MASS: m/e = 440 (M*)
45 (2 (3RS)-3,4,6,7-Tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(4-aminophenyl)propenoylamino}-4-oxopytrrolo-
[3.2,1-jk][1,4]benzodiazepine

mp: 227-228°C
IR (Nujol) : 3250, 1675, 1640, 1580, 1530 cm™
NMR (CDCls, 8) :  3.16-3.33 (4H, m), 4.00-4.10 (1H, m), 4.61-4.67 (1H, m), 5.61 (1H, d, J= 7Hz)
50 6.38-7.72 (14H, m)
MASS: mfie = 440 (M%)
Example 20
55 To 0.1N aqueous sodium hydroxide (7.5 ml) was dropwise added a suspension of (3RS)-3,4,6,7-

tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(2-sthoxycarbonylindol-3-yl)propenoylamino]-4-oxopyrrolo-[3,2,1-jk}-
[1.4]benzodiazepine (268.3 mg) in 95% ethanol (10 ml) under stirring and refluxing. The resultant mixture
was refluxed for 15 minutes. From the cooled reaction mixture, ethanol was removed under reduced
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[ 3, 2 ljk][l 4] benzodi azepine mp. : [err] (dec.) IR (Nujol):
3300 *1675, 1650 1620, 1520 [err#&l%&é@e&g 3. 09- 3. 57 (2H, m,
3.97-4.72 (1 H m, 4.60-4.72 (1 (1H d, J = 8Hz), 25

6.61 (1H, d, J=16Hz), 6.99-7.71 (13H, n) MASS: me = 459 ([err])
(9) ressure. To the reS|due was added water and the mixture was acidified with diluted hydrochloric acid. The
(3RS) - 3, Hniliurd whe exiahs it Lotky? -borht6) THB NRAkh o lmbees U WG| 1Y | h ThiGD brefh- OXO

pyrrol o- [m%gr%sﬁbm ‘shl*ﬁ}e[ erfidval dp 88 361CEnBGRP b BEstANind. powder, which was wasRdd With (i@t gthed 0

| R ('Nuj Olupder stirring adddllecdd 39 ,fikatidh, 13 Give ,(IHS)-8.4,6 3-3rakydito-1- (Db rdphényn-B-I (E)-3-(2-car-

3. 06- 35 1Boxyitibl-35))propdn@Rmiho P& oxofyriolo[312)1;k1H4,4Tbén6di&Bpitel(192.0 my), 5.48 (1 H, d, J
= 8Hz), 6.Mp: 7.65 (15H, 2)5-218:Qide¢LH, d, J = 8Hz) MASS: me =
4.28 (M) RUSYo) { 3RS) - 3, 429, 7700 sh) $ATH.A6E5, 1610, 1525, 1450, 1370, 1205, 985, 835, 745 cm™"

- (2-f | uor oONMBIBMSO-@:, b)(: E) 33-344(2H] mh#OP iyl JI0bian 451 i hJIF1a8kFAdrtbidy- 35
[3,2,1-jk] 1 , 4] benzodi az@Brze’-&i-$(12H, m), 825 (1H, d, J 7 &z}, BARIIK, ¢.[J&r1$H2).:9.39 (1H,

3. 09- 3947 (2H m, 3.95- 4 4798Hz) 1214 (th, ) 4383 QHAmoad 8. H ), 5.59 (1 H d, J =
8Hz) , 656(1H d, J =16Hz), 6.99-7.7 (13H, n) MASS: m e =443
(M) 40 EBqmep21 (3RS) 3 4 6 7-Tetrahydro-1

-(2-fluoro n | rophen | m n e

L B fy”?' ﬁg@ S P"-‘?f e
‘A1bi o r|

4.02-4.08 fbﬁ ’for i% “IZ}I{ Eé) k& aﬁl&%utlon of

(1 H d ‘] oalugn )bona .B%m l]a he xtract th water

over magnesuum sulfate The solvent was removed under reduced pressure to give a
(3RS 23 4 ﬁchusT&t(b dmchlw Zhiombe mb@wé.hca%u[»&.ﬁ)an%mé.ﬂ -of'E ilrd SrechitdrotoRth OpEN
oyl ani noJ - drGueaRNdl r( P10 divd, Rlodess Jois 4045 nd)). TRID P AasAABIRIed @ SR 1o give (35)-3,4,6,7-
[err] 50 tetrahydirBR1{@lioRbhenyl)-3- 3-[(43(259dr0)&§85@p|p&%91-yI)i:ﬁ@an]mdbE@ﬁ]céchmylthRw
([err]): oxdpydrélof3:2H-k]8 Mibekobieepingl6 (2H, nm), 3.95-4.11 (1H, m, 4.61-4.71 (1
H m, 5.6 (&(Ndohd, J = 82&0)1696,.168, {450,H372]1114], 1050, G#rom—16. 98-7. 72 (13H, m
MASS: 25 NMR (CDChd, &) := 2328 (ZHVIs)J 552B)), 2.53 (4H, br.s), 2.68 (4H, br.s), 3.07-3.19 (1H, m), 3.4
(3RS) -3, 4, 6, 7- Tet r ahydr 042h: £ 3=Bl2HDr HPH8 i, ). 3.8§4. EBH3m), 3.64.7di I mh)o¥. Tplhidrdy | ) pr
openoyl ami no] - 4- 55 0X &3S 0FEBI12M, m), 9j7R [1H1s), 12}4B €Wz .l =T7Hp) ne m.p:
[err] IR (N 3) 3= B8 M1 650, 1620, 1540 [err] Nl\/ch| err]
o

3._10- 3. 47 @2he cayppougd g'aa"zpdmﬁaampleﬁjﬁ) wasdreated with qfhpraal fygirogen 1|Hne thenol to
J 8HZ)3° 33give (38) 467-tetrahydro-1-(2 uorophenyl)-s-[[ 3—[(4-(2-hydroxyet’nyl)plperazm-1-yl)methyljmdol’-z-yl]-

carbonylamino]-4-oxopyrrolo[3,2,1-jk][1,4]benzodiazepine dihydrochloride (0.25 g).
mp: 225-232°C
[«}2° : 13.0° (C=0.40, MeOH)

rrol

35 Example 22

(1) To a solution of N,N,N',N'-tetramethylidiaminomethane (143.1 mg) in dichioromsthane (2 ml) was
. added dropwise acetyl chloride (109.9 mg) under cooling in an ice bath and stirring. The mixture was
- stirred under the same condition for one hour. To the resultant mixture was added (3S)-3,4,6,7-
40 tetrahydro-1-(2-fluorophenyl)-3-(2-indolyicarbonylaminc)-4-oxopyrrolo[3,2,1-jk][1,4]benzodiazepine (438.5
- mg) under stirring at room temperature. The mixture was stirred for 4.5 hours at the same temperature.
The solvent (dichloromethane) was removed by evaporation and to the residue was added water. The
aqueous mixture was adjusted to pH 7.5-8 with a saturated aqueous solution of sodium bicarbonate and
extracted with sthyl acetate twice and the exiract was washed with water three times. After the extract
45 was dried over magnesium sulfate, the solvent was removed under reduced pressure to afford viscous oil
(0.61 g), which was purified by column chromatography on silica gel with an eluent of a mixture of
chloroform and methanol (100:1) to give (35)-3,4,6,7-tetrahydro-1-(2-fluorophenyl)-3-[[3-(N,N-
dimethylaminomethyl)indol-2-yljcarbonylamino]-4-oxopyrrolo[3,2,1-k][1,4benzodiazepine (0.6 9)-
{2) The compound obtained in Example 22 (1) was treated with ethereal hydrogen chloride in methanol
50 to give (38)-3,4,6,7-tetrahydro-1-(2-fluorophenyl)-3-[[3-(N,N-dimethylaminomethyl)indol-2-y]-
carbonylamino]-4-oxopyrrolo[3,2,1-jk][1,4]benzodiazepine hydrochioride {0.52 g) as an yellow powder.
[«]3® = 83.0° (C=1.0, MeOH)

NMR (DMSO-dg, 3):  2.72-2.78 (6H, m), 3.17-3.43(2H, m), 4.02 (1H, q, J=10.8Hz), 4.52 (1H, t,
J=11.4Hz), 474 (2H, ABq), 5.59 (1H, d, J=7.7Hz), 7.1-8.0 (11H, m), 9.41

85 (1H, broad s), 9.83 (1H, d, J=7.7Hz).
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EP 0 1360 079 Bl 6.62 (1 H d, J =16Hz), 6.99-7.69 (12H n) MASS:

me =°493 (M) (14) (3 Tetrahydro-1
-(2-fluorophenyl)-3-[(E)-3-(4- @Ha%?éﬁﬁ%ﬁh ) pr openoyl am no] - 4-

oxopyrrolo[3,2,1 -jKk][1 , 4] benzodi azepi ne 5 m p: [err]

| R (Nuj ghmple 23 3350, 1655 1625, 1600, 1510 [err] NWMR ([err]) 3.08-3. 46

(2H, m, 384 (3H, s), 3.95-4.11 (1 H m, 4.61-4.71 (1 H m, 560 (1 H

d, J = 8Hry, a Gsipdndéd sdiutich— of G{3RS)-3,48, BiBtrahydfd-14(2LfeblopHehy NAEP3-(2-aminophenyl)- Nl €

=455 ( Mxgpeddyiaminol-4&ppyrrolo[3,2,1-k][1,4]benzodiazepine (0.5 g) and dry pyridine (0.28 ml) in methylene

( 3RS)- hibyid (75 i wasitided drodwigeZacétyilcbiodali@1B/hl) urdlel tithg 3nd( elind incandgakuathy Thepr open

oyl am rrejuitahd clogysofutiorowas] 8irr@q or -G.5<hdud unabt ensamel i caadition aed Ffor 2: hours at ambient

137- 140eqperaiwe; . The |rgacliaduisutp: was washe@ 2t watk6 10, hydegtric 266 Bnd b THeeorgdnicNIVR

([ err])layer gapdricg, orgr mgzrpsiuy) sulfglo afd nvamC_Lfa’fedL U'Ne' fepucsd pEsswp. PPive I, whigh wag 6 (1

H d, Jehemgiog pheg og -sili¢a; gel elutmg with a mbdure of chloroforn'ﬁ ag:ly(ngth;qol t§0:1)3 Tb_q_gmyns

6.9 8’07 cplltal(n ﬁ,lred grodust (r':g_re Homgned | and: fmqglytemgs residue was pulvenzed iy diisopropyg ( M)
ether, collected by ﬁltrahon was od with dusopropyl ether and dried under reduced pressure at 50°C for 6

(16)
Foyrs gto; giya, (3 tqtrahyairg-1-(2fluey| [(Ex3-2raestamidophenyhproneg ]
gsﬁzn n%?ﬁ 65%[%%%;]}@[?? zo e el(‘gzﬂq) i?ﬁg?%; B-Fzgzzpl n?e m p: ?ﬂm"}'pr open

Efre;rsl) (cég'3§)47( v, 56 H 34‘4’}5-?335%74;3% %@gssl-z?%n 6,%_}05%31;,] NVR

(1H, &%glz) 6. 64 3H, m MASS:
me = 45 (17) RS) ,6 7- Tet rahydro-1

( 2- 11 uskmapbeny! ) - 3- [(E) 3- (2 ni t r ophenyl ) propenoyl am no] - 4- oxopyrrol o- 25
[ 3,.2201 TJ-V?[—T,M benzodi azepi ne m p: 170-185 C (dec.) IR
(Nujol): To a suSgdnblonl 600 (dRSY-8,4,6,NdRatybiR 1 E@-fiorophendl)-8f3-phefiylimindirethihdol-Byi4- 4. 11
(1 H rBarborlidminof4-dxdpyribiof3.2, 1R 1,4Tbefdddibzbbine ¢.73)g)=in Bthanal (0. mij wad Hdded, 2N hy=
15Hz), dvocBBric/acidA2q thi).Hhe mixjureBwds Rtirtad Liidef 2445 * Ofor 3 Bours. ThelBiction mixture was cooled
( 3RS) - 3p 4y iSe Batfl éor p&lywlrand Yeliow precipitates were collected by filtration, washed with water and dried
- ( 2- #8| UorgiMeh@R§HII)4.E7-pifdhydre1-(2¥|udroplichyeB-[BFompikndgli2)yheadppayianihadioxapyrolol3,2,1-
oxopyr rikil1d£b3r,122¢iizeplp¢<q1{4igl 4] benzodi azepi ne IR (Nujol): 3550- 3000,
1650, 1600NuipB10 [err] %gé 40} 1580, 1445, AR A6( 2H, m), 3. 90-4.00(1 H,
4. 44- 4. SAMR (DMBP-de.3B): 41 81-315 m), (1Hp944= PHR) 463 (L. Ky J=80HR- 57586(1H$©H m,
8.01(1 Hs), 9.25(1 H, ¢ 75'92)679((5?:1—(1?1" I)=10FAIH, 3 11.30 {1, J=7.5Hz), 1285 (IH
(3RS)° 3,4,6,7- TetrahydE§

-(2-f1 uor'%%ﬁenyl )-3-[( 3 4@91(“1' ki dazol yl') propenoyl am no] - 4- oxopyrr ol o-
[3,2,1- é | | 1?’§4] benzodi azepi ne hydrochl oride I R(Nujol): 3650- 3100,
2750- 2 1630, 1600 1500 [err] NWVR(DWVSO [ err]): 3.09-3.46(2H m, :

3. 90;,4. 00fd Esﬁ? ndfn 73 éﬁwtﬁﬁgf@f ag;& gﬁ éb?’-z- @g:%wawa.h) :
6. 9877. Rdpykr -gk][$4 were successively
hydroxylamine hydrochioride (208.5 mg) and sodium acetate (246 1 mg) under stlrrmg at room temperature.
, The mixture was warmed under stirring at 70° C for 8.5 hours and evaporated under reduced pressure. To
A\’ the residue was added water and the resultant precipitates were collected by filtration and washed with
40 water fwice and cold methanol to give (3RS)-3,4,6,7-tetrahydro-1-(2-fluorophenyl)-3-[(3-hydrox-
yiminomethylindoi-2-yl)carbonylamino}-4-oxopyrrolo[3,2, 15kl 1 4]benzod|azepme (379 1 mg).
mp: >250°C
NMR (DMSO-ds, 8) :  3.1-3.5 (2H, m), 4.00 (1H, q, J=10Hz), 453 (1H, t. J=10Hz), 557 (1H, d,
J=7.6Hz), 7.05-8.6 (11H, m), 8.97 (1H, s), 10.07 (1H, d, J=7.6H2), 11.02 (1H,
45 s), 12.16 (1H, s).
MASS: m/e = 481 (M%)

Example 26

50 To a solution of (3RS)-3,4,6,7-tetrahydro-1-(2-fluorophenyl)-3-[(E)-3-(2-aminophenyl)propenoylamino}-4-
oxopyrrolo[3,2,1-jk][1,4]benzodiazepine (0.5 g) in chloroform (30 ml) was added a mixture of 6N hydrochio-
ric acid and ether (30 ml). The mixture was evaporated under reduced pressure. The residue was washed
with ethanol three times and with diisopropyl ether once. The residue was pulverized in diisopropy! ether
and the mixture was stirred for one hour. The resultant powder was collected by filtration, washed with

55 diisopropyl ether and dried under reduced pressure to give (3RS)-3.4,6,7-tetrahydro-1-(2-fluorophenyl)-3-{-
(E)-3-(2-aminophenyl)propenoylamino}-4-oxopyrrolo[3,2,1-jk][1,4Jbenzodiazepine hydrochloride

mp: 189-203 * C (dec.)
IR (Nujol) : 3600-3100, 2650-2100, 1670, 1610 cm™!
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40  (20)
(3RS)-3,4,6, 7-Tetrahydro- 1- (2-fl 3-[(E)-3-(2-am nophenyl ) propeno
yl am no] - 4- oxopyrrolo- [3,2,1 -jE?P%ggi?%bhzodlazeplne I R (Nujol): 3400,
3350, 3125, 1690, 1640,1600, 1540 [err] (21) - (3S)-3,4,6,7-Tetrahydro-1
- (2-fl uor Wiﬁ(ﬂ)ﬁbb%@-s[(@sﬁsé@rzﬁ%sﬁ@ﬂhﬁw rmwseximngw (fH, QX PP, 9o
[3,2,1 -jKk][1, 4] benzodi azaqisHe mf 45(1H d.luRgtduj ol') 280, 1670, 1645 1615,
1545 [ err]mAs8?) mle = 440 (M* -
(3RS) -3, 4, 6, 7- Tet rahydr o- 1- ( 2- fIuorophenyl)-3-[(E)-3-(4-aninophenyl)propeno
yl am mo]Exdmpig@pyrrol o- [3,2,1 -jk][1, 4] benzodi azepine I R(Nujol):
3250, 1675, 1640, 1580, 1530 [err] (23) (3RS)-3,4,6, 7-Tetrahydro-1
-(2-fluor oililliﬁemqu)ng:;o[“p@)\ Jvag Rbtginechascyrdingl & a Simjiar) panogretn dlet afrExeoiple426. 53S)-
oxopyr r oh4fBTetralydro %(P{fgorophdryb-A-HEI-&@aminophenyropanaylasminol-4-oxRerBpl3iZ GBI 4h)
1675, 16453nzpdiazppine hyirop! '@@61370 1205, 985, 835, 745 [err] (24)
(39)-%, 4, 6”7 Tetrahydr @?ﬂorop §ﬁ¥ 3- [ [3-[(4-(2-hydroxyethyl)pipera

Zopis S ) b
i) M%*@abg”ﬂgl ny% ogzsggnli AT, T 11 9, dmar. 79850,
740 [err] (25) “H d, J=8Hz),

(35) 3,4, ﬁ <Tet rahydr lmﬁgyeoﬁhevmyl) 3-[[ 3- (N, N-di et hyl ani nonet hy! )
ndol -2- yl car bonyl am no] oxopyrrol 0[3,2,1 j K][1 , 4] -benzodi azepi ne
hydrochl Lide NVR (DVBO-[err]): 272278( n, 317343(2H, n,
4.02 (1 .aiq.sférmemo@ﬁﬁbonéacﬁzgsms i, BT e B ,,eg}r 76, (g, 4B0), 5 50 (1R
d, J=7.7Hz), 7.1 360 07 H, broad s),
9..83 £ol|"l dyconlpoung eﬂﬂézfaarm(:laa) _
(3RS)-3, 4,6, 7- Tetrahydro-1- (2-fl uor ophenyl ) - 3-[ (E) - 3- (2 acet am dophenyl ) pro
penoyl am no] 4- oxopyrrolo[3,2,1 -jk][1, 4] benzodi azepine NVR ([err]): 2.21
(3H, s), 3.07-3.36 (2H, m, 392ﬁ"Q§(1H nm, 4.58-4.69 (1 H m, 5. .52
(1H, d, 5 J=8Hz), 6,36 (1H, d, J=15Hz), 6.99-7.89
(13H, 2m) (27) N.___/
(3RS)-3, 4,6, 7- Tet rahydr o- 1- ( 2- Ophenyl\ - 3- fPeazfor nyl i ndol - 2-yl ) car bonyl
am no] - 4- oxopyrrol o[ 3, 2, 1- jK] benzod| IR (Nujol): 3200, 1678,

1640, 1580, 1445, 748 [err] (2
(3RS) - 3, 4, 6, 7- Tet rahydr o- 1- (2-f | uor ophenyl ) - 3-[ ( 3- hydr oxyi m nonet hyl i ndol -
-yI)cﬁrbonyIanlno] 4- 10 oxopyrrol®f 3,2,1 -jKk][1, 4] benzodi azepi ne NMVR
(DNBC>[err]) 3.1-3.5 (2H, m, 4.00 (1H, q, J=10Hz), 4.53 (1H, t, J=I0Hz),
5.57 (1H, J 7.6Hz), 7.05-8.6 (11H, m, 8.97 (1H, s), 10.07 (1H, d,

€S7RS§SH§)4 6.9 et %g hap @\g gg\flggcl)c?\) a@ %’tn gz )selected from theI %rouPOpenO
yl am 3r?oj 4- OXRPYT [ %‘ Bﬁ? enz d| azegane'-hégr ochloride IR
" (Nujol): 3600-3100, 2650 2100, 1670 1610 [err] (30)

(3S)-3,4,6, 7-Tetrahydro- 1- (2-f | uor ophenyl )_C%_J(E) 3- (2- am nophenyl ) pr openoy

| g noj - 4- oxopyrrol o- |
40 3 )

(in which R?2 is hydrogen or Ci-Cg alkyl),
Ais a bond or C4-Cs alkylene which may have C1-Cs alkyl group(s), and
45 R?is  hydrogen;
' phenyl(lower)alkenoyl which may have one or two substituent(s) selected from the group

consisting of halogen, hydroxy, nitro, C1-Cs alkyl, C1-Cs alkoxy, amino and imidazoly{(C-
Cs))alkylamino;
indolyl(lower)alkenoyl which may have carboxy or C;-Csalkoxycarbonyl;

50 imidazolyl{lowsr)alkenoy!;
quinolyl(lower)alkenoyl;
indolylcarbonyl which may have N,N-di(C:-Cs )alkylamino(C1-Cs )alkyl,

55
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hadde b X O NP i S

[3 2,1 -jk][1, 4] benzodi azepi ne hydr ochl oride IR (Nujol ) 3

2600- 2200, 1660 1610 [err] 20 Exanple 15 To a sol ution of ?m}mml“"""l,””"'
(3RS) 3,4,6,7- tetrahydro 1-(2- fIE? - 3-am no- 4- oxopyrrol 0[3 2.1
-jk][1,4] ben- zodiazepine (177 ng) 1n NN-dinethylformamde (4 m) were
added (E)-3-(2-ethoxycarbonyl-3-indolyl)- 25 propenoic acid (156.0 ng), 1
- hydr oxy ImRzOMSODaz,G) £ (81-3.63 (25) m), Boako(yH, Y, 4.4534.55 (181 M)y 5an{1HpAIcBE) 7.04-

car bodi i m de hydr ochl or7.z8x1§H i, 9K6r(tH, daseBHzy | et hyl am ne (60.9 ng) under
stirringMASSanbi ent tenperat4dr@® -Ie m xture was stirred for 4 hours and
~allowed to stand overnight. The reaction m xture was poured into a m xture
of efhyBxamplePht e and water under stirring. The separated organic |ayer was
washed with water twi ce.and dried. The solvent was renmoved under reduced

pressur e F'%%%‘\Y@ga‘?? mpongA res pbtained; aerqrding ip jacsimila maner 49, Kiateef xamply 260 (38hm

chr omatd hy&ﬁ'd‘?‘(ﬁ f'P‘Zf Q'E'I')'s\ME? fr(GaminapiRayPropenaylamingk4pxapysoio3 2 14kIH Mk m and
nmet hancﬁ containing the desired product were

conbl ned u;o vaporat aég 35 qgﬁ}yc sybst ance, which was pul veri zed
ina mxj &.3 8 e ethy nan, s SRRSO sUPOHCE!J-BRE %P0k
filtration a é

(3RS) - 3@ﬁ7tetrahy éq-. g@ peny) 3- [(E) 3-

(2- efshoxygagslonyl i Nndojze3s x.i& pﬁO noyI am no] - 4- oxopyrrol o[ 3,2, 1

-j k][ 1, 4] benzodi azepi ne (148 rrg) 35 I R (Nujol): 3250, 3180,

1710, lcﬁZIQ;s 1605, 1530, 1450, 1240, 1212, 740 [err] NWR ([err]): 1.42

3H, t,cCidimé.tdrHiRg folldwihg Tohtrdcling States :4A1OEE.(G|;|DE£ER, @119, I9HW) NL,EE42 (2H, q, J =

{)_1 Hz), 4.66 (1 H t, J = 10.9Hz), 5.70 (1H, d, J = 8.0Hz), 6.84 (1H, d, J
16200Hz) A cbmpburid of telfdrmdjla:n), 8.00 (1 H, d, J = 8.0Hz), 8.53 (1 H, d, J =

16Hz) 9.66 (1H, s). MASS: m-e = 536 (M+) 40 Exanple 16 The

foll ow ng conpound was obtai ned according to a simlar manner to that of -

Exanpl e 15. (3RS)- 3,4, 6, 7- Tetr adydAo- 1
-(2-fluorophenyl)-3-[(3-phenyli (i

rolof®3,2,1 - 45 jk][1, 4] benzodjs

3842(1H broad q), 4.5-4.8§ 24(1H d, J = 7.5Hz2),

6.8-7.8 (16H, m, 8.0 (1H d, Hz), 1¢.4 15 109(1H broad s).

MASS: me = 541 (M) pNe 17 Toasolution of coumaric

aci dg(0.68 g) and N-methyl morpholinei{0.46 nl) in a mxture of nethylene

chl or| de and N, N-di net hyl f or mam de (R0: 1, 52 ml) was added dropw se

i sobutyl ghloroformate (0.54 nl) under stirring at [err]. The m xture was

stirred uphssint he sane condition for 15 mnutes. A solution of 55

(3RS) - 3, 4, 6R*lis t epheriyod haphihyt; bath lof WRIEHDRBLRMS ) 1833 SibsitGentts) RSBEY fréth Bk Frodp 1

-j k] §s1, 4] benzodi aareising @f Kalogbh, @tninb,\C, &Cs MNAKkKkyLENG mdho(dreil &yih)RRCcO)amyl, de and

N, N- di et hyX fsor megrioele (10: 1, 9 m) was added to the m xture under stirring

at 0 C The mxture was stirred for 1.5 hours at 0 C and for 14.5 hours

at anbient tenperature. After renoval of oggbylene chloride fromthe

reaction mxture, a saturated aqueous sol u‘l on of SOdI um 35

40 . S R

dol - 2-yl ) car bonyl am no] - 4- oxopyr
([err]): - 3.0-3.5 (2H, m,

(in which R® is hydrogen or C1-Cs alkyl),
Ais a bond or C;1-Cs alkylene which may have C,-Cs alkyl group(s), and
45 R2is  hydrogen;
phenyl(lower)alkenoy! which may have one or two substituent(s) selected from the group
consisting of halogen, hydroxy, nitro, C:-Cs alkyl, C1-Cs alkoxy, amino and imidazolyi(Ci-
Cs )alkylamino;
indolyl(lower)alkenoy! which may have carboxy or C;-Csalkoxycarbonyl;
50 irmidazolyllower)alkenoy!;
quinolyl{lower)alkenoyl;
indolylcarbonyl which may have N,N-di(C;-Cs)alkylamino(C1 -Cs )alky!,

55
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t He regi due under stirring. The separated organi c | ayer was

water and dried over magnesi um sE&P0388 07&Btpval of the sol ven't g:av

anor phous mass, which was subjected to colum chromatography on silica gel

el uting th a m X e, of . chl orof ormand nmethanol (50:1). The fractions

cont ai ni ¥1V|g Atﬁ?mp?fesﬁr{éedforpmr"gduct were conbi ned and evap- 5 orated. The

residue was stirred in diisopropyl ether for several.hours, collected by

filtration, washed w tg -propyl et her and dried under reduced pressure

to givye (3RS) 3,4,6,7- etrah,dro- (2 fl uor ophen) 3- [(i%

hydr oxyphenyl ) pr openag 1, 4] aﬁzédlazeplne
(dec.) 1

(853.9 ng) as a whi @

(Nuj ol ) : 3325, 1655, 10, 600, 1510 cm' NWR

([err]): 2.8-3.5 Y, tﬂH m, #.43-4.93 (1 H nm, 5.62 (1H

d, J=8Hz), 6.67-8.1 (3 F::8N57 (1 H bs) MASS: me = 441
ended, Ii xture of iron powder (3.68 g) and

(N%) 15 Exanple 18 To a susp _
anmoni um chl ori de (0.44 g) xture of water (9.2 nm) and ethanol (27.

EP 0 360 079 Bl bicarbonate (50 M) and ethyl acetate (50 n1 ﬁ
gl

, 4, | uor ophenyl )-3-[(E) - 3-

(2- niﬂ?ophenyl)propenoylanino] 4- oxopyrrolo[3,2,1-jk][1,4]benzodiazepine
(3.68 g) under |rr|n reflux- ing. After additional ethanol (10
m) and wat ngg jhe mxture, the resultant mxture was

refluxed uﬁﬁ%? @?T???%ﬂyfg?pgﬂ%ﬁﬂgﬁFg The reaction mixture was filtered

t hr U oM th hot ethanol several times. Fromthe filtrate
and t%‘b %ﬁﬁaﬂge%ﬁiﬁo was renoved under reduced pressure. To the

resi dual nlxture was added a saturated aqueous sol ution of sodium

bi carbonate (100 m), B ¢ mxtgre was extracted with chloroform The
extract was washed wit d over magnesium sul fate 25 and
evaporated to give aery eS|due whi ch wag_pul verized with

di i sopropyl (100 mi
ﬁ%]%l |

(3RS)-3, 4, 6, 7-tetrahydro4]- (2-fl uoy&e

-3-[(E)-3-(2-am nophen ) p.eno&lam -jkl[1, 4]
bepzodi azepine (1.56 g as aff yefll powder . : [err] (dec.)
IR TNgg ol ): 3400, 3350, 31/5 1690 1640, 1600 1540 [err] 30 NVR

([err]): 3.08-3.45 (2H, 95-4.14 (3H, m, 4.60-4.71 (1H, m, 5.6
(1H, d, J=8Hz), 6.51- 7.87 m MASS: me = 440 (M+) Exanpl e
19 35 The foll ow ng conpounds v-re obt ai ned according to a simlar nmanner
to that of Exanple 18. (1) (3S)-3,4,6, 7-Tetrahydro-1

-(2- fP%orophen

2- am nophenyl ) pr openoyl am no] - 4- oxopyrrol o- -
3,2,1 -jk HENY é@i"ﬁf d 40 | R
ENuj ol): i ga"%ﬁ‘f’é%"?‘g’%ﬁm%f? 1545 [err][erNu? E[g?r%): 3.08-3. 45

2HU) | g 4.0 4-4.10 (1H, 4.60-4.71 (L H m), 5.06 (1 H d,
S = 7m) OH) A%mé@a%iﬁ)"”&ﬁ"” =15. 4H§) 6%7 7.68 (12H,(rr), 7@83 (1H, ((ZJ, J

=15. SFE) [err]
() p
4 N —
e L) (T4)

= N H

50

po

55 wherein R} is 2-fluorophenyl
and a pharmaceutically acceptable salt thereof.



MASS: me = 440 (M) 45 (2) (3RS)-3,4,6, 7-TetrahydroImun(uuu“m“ml”“l
- (2-ffuorophenyl)-3-[(E)-3-(4- améaooogs%raz’h)sqr openoyl am no] I
[3,2,1-jk][1, 4] benzodi azepi ne np: [err] IR (NUjol: "

1675, 1640 1580, 1530 [err] NWR ([err]): 3.16-3.33 (4H, m), 4.00-4. 10
(1. ™54 Adroldl of filomille: 561 (1H d. J27e), S0

6.38-7.72 (14H, me = 440 (Mt) Exanple 20 55 To

0. 1N aqueous SOdI um hydrOX| de (7.5 m) was dropw se added a suspensi on of
(3RS)-3,4,6, 7-
tetrah;ydro 1- (2-fl uorophenyl)-3-[ E) 374 2- et hoxycarE | iyndol - 3-yl ) pr openoy
| am no] - 4- oxopyrrol o-[ 3, 2 ) enzodi azepin z .3 ng) in 95%

et hanol (10 ml) under st i Wéz The resul tant mxture was
refluxed for 15 m nutes. he cool ed»y eaction mi xture, ethanol was
renmoved under reduced 36 POR60Q079 pr%ssure. To the residue was added
wat er *and the nixture was acidififFa-wlith dil uted hydrochl oric acid. The

m xture was extracted with ethyl khcetage. The extract was washed wi th water
twi ce and dried over magnesi umg are. Renoval of the solvent gave a
crystalline powder, which was Vg § with diethyl ether under stirring and
collected by filtration to give
(3RS) '3, 4, 6, 7-t et r ahydr o- 1- (2- f | uor ophenyl ) - 3- [(E) 3-(2-car- 5

boxyi ndoI %vh\ére?n&r‘ %q]%rggen%p}mptj 4- oxopyrrolo[3,2,1 -jk][1, 4] benzodi azepi ne

192.0 foo S TR Nuj ol 3250, 1700
ésh), 1675, a"%ﬂ%a""?’g'f'ﬁa""f%??s‘ab' f@g'{ev 70, )1205 (985 2335, 745 [err] NMR
0 e8! W cmpycPodoll: . 400 (11, 4, J<i0°8), 451 (1M
et s A5 ( 8Hz) 7.0-7.6 (12H ), 8.25 (1H d, J =8Hz),
8.47 (1 H d J= 16Hz) Yo 39 (1 H_ 10 d J=8Hz),

12.14 (1H, s), 13.53 (1H, br1ad s).| Examplge 21 (1) To a solution of

1- (2- hydr oxyet hyl ) pi perazi ne §( 156. Z_ ng) &nd par af or mal dehyde (37.9 ng) in
aceti @ 15 acid (4 m) N +
(3S)-3, 4,6, 7-tetrahydro-1{(2- & (2-i ndbl ;héa{r bonyl ani no) - 4- oxo
pyrrolo- [3,2,1 -jk][1,4] i i nmg) under stirring at room
tenperature. The m xture 2rr] for 3 hours. After
rienoval of acetic acid, to the resifdue "wgs added an aqueous sol ution of
sodi uf® bi car bonate and the m xture as racted with ethyl acetate. The
extract was washed with water tw a7'd dried over magnesium sul fate. The
sol vent was renoved under reduced gbsure to give a 20 vi scous oi |
(0.68 g), which was chronat ographe®.6n silica gel with an eluent of a
mxtur of chl orof orm and nethanol (50:1) to give colorless oil (494.5 ny).

Thi s 0|I b6 nopﬂ er to give (35)-3,4,6, 7-
tetrahydro- }C%? %’8 Ihereot.

3-[(4-(2-hy roxyet plperazm 1y met hyl ]i ndol - 2-yl ] car bonyl am no] - 4-
0XQpyTr r0|70[p3pré’oe§sfbi ﬂ?l o RAPEAE RSB (la} R (Nujol): 3250, 1690,
1620, 4450, 1372, 1141, 1050 740 [err] 25 NVR ([err]): 2.28 (2H, t,
J=5.2Hz), 2.53 (4H br.s), 2.68 (4H br.s), 3.07-3.19 (1H mnm), 3.44

X A} o

N—-rA |

45 @—g_wz (1a)
l==N

50
wherein R', X and A are each as defined in claim 1,
with proviso that when R! is phenyl which may have halogen and X is -CHz-, then A is not Ci~
Czalkylene,
55 or a salt thereof which comprises reacting a compound of the formula:

41



(2H t, J )3235(1H m), 3.8-4.1 (3H n), 4.6-4.7 (1H, M, 5.77
C1H, d J

7. 7Hz) lvAss )70 8 (12H g‘}? Y 7(932§ 1Tk|;|e iénpiﬁnﬁtsoéﬂlmm“l"m“|||||||||||

Exanpl e 21(1) was treated vvlth et hereal hydrogen chloride in *nethahol"to 30
give (3S)-3,4,6,7-tetrahydro-1-(2-fl uorophenyl)-3-[[

3-1(4-(2- hydroxyet hyl ) pi per azi n%—-y#)rret hyl ] i ndol - 2-yl ] -

car bonyl am nol - 4- oxopyrrol of 3, 2( 111, 4 benzodi azepi ne di hydrochl ori de
(0.25 g). np: [err] [err] 35 (1) To a solution of

N, NN, N -tetranet hyl di am noig ng) in dichloromethane (2 m)
was added dropw se acetyl chl cooling in an ice bath
and stirring. The m xture was er the<“same condition for one
hour. To the resultant m xture was gdded (3S)-3,4,6,7- 40 tetrahydro-1
-(2-fluorophenyl)-3-(2-indolyl carbo am no) - 4-oxopyrrol o[ 3, 2,1

-] K] [1d, 4] benzodi azepi ne (438.5 ng) under stirring at roomtenperature. The
m xture was stirred for 4.5 hours at the sanme tenperature. The sol vent

(di chl or omteigiane) was renpved by evaporation and to the residue was added
wat er. The &ydendX m%%?‘é%@“ead]%t‘éd to pH 7.5-8 with a saturated
aqueous sol & fson of Lo@M'bi carbonate and extracted with ethyl acetate
tW| cé® and ‘l’ﬁéa“etmr?%&’,’l‘hm%ﬁéﬂ” %% water three times. After the extract
was dried over nesi um st}b % # t he solvent was renpoved under

d o €

reduce pr%%'g‘iff%m'i%epé‘f"f @mppurd 8 0.61 g), which was purified by

coI umm chromat ography on silica gel wwth an eluent of a m xture of

%/ form and net hanol (100: 1) Lo
(39) 467tetrahydrol(2f|oro%l\enyl)o3[[3(NN-
di met hyI am nonet hyl )i ndol - 2-yl | kgcar bﬁq_ I noj - 4- oxopyrrolo[3,2,1
-1 K] [ 1, 4] benzodi azepi ne (0.6 he qonpoung obtained in Exanple 22
(1) was treated with ethereal ogen chl eRf'n net hanol 50 to
gi ve 2 (3S)-3, 4,6, 7-tetrahydeer N a
-(2-fluorophenyl)-3-[[3-(N, N-di net hyllam nonet hyl )i ndol - 2-yl ] -
car bonyl am no] - 4- oxopyrrol o] 3, 2, 1-j ki1, 4] benzodi azepi ne hydrochl ori de
(0.52 g) as an yellow powder. [err] NVR (DVSO [err]): 2.72-2.78 (6H, m,
3i{17-3.43(2H, m, 4.02 (1H, q, J=10.8Hz), 4.52 (1H, t, J=11.4Hz), 4.74 (2H,
ABc‘]ﬁ 30 5. 5Ovherbld, R‘ﬁawﬂafqmz\ as gefinedgn (-'Ja'(ﬂﬂlﬂ'd m, 9.41 55
(1H, broad $§,is9. grhpmidowgrlalkgnoyl which gpy have one qrpwe) suipstiiuenile) saiected e fée 23 To
a suspended sol ut i d¥OUsf consisting of halogen, hydroxy, nitro, C1-Cs alkyl, Ci-Cs alkoxy, amino and

3RS)- 3, 4, 6, 7- dmifarol G séa“waﬁ‘ i - 3- -3-(2- _
ér op)enoyl ani noi[ e'zr d Wﬂa f"\?y'ngc'ﬁo %ﬁ?{ Baé?f%éd% fze%%wgy@?%g@p&"xgﬁdb dry

pyridne (0.28 ) E’( n chI orlde (15 m) was added dropw se

acetyl chloride (O.; p& éﬂqg |alnﬂ9 1-&;) & ﬁ“}, The

resultant cl ear sol& kgpp (g lkyl ﬁ C‘Eé%ﬁ Eﬁlpy ﬁlk; 9 |t|on
and for 2 hours at e reactlon M Xt ure was

with gater, 1N hydr Jy,ggrb&, ,aC| d and br| ne. The organic |ayer was dr| ed
over nagnesi um sul f.aaomy@a.do,@vaporat ed under reduced pressure to give oil,

whi ch was chr omat og4easeshichiinayinbve®ae Gawo Sbbtitiegs) ¥éidctbd romithel didup corsisting of
chl orof orm and net hapgén, &mits dnd.mohter di bEBAIGI0SCs Yalkyl;
phenylcarbamoyl which may have halogen or C1-Cs alkoxy;
45 phenylamino(C1-Gs )alkanoyl; or phenyl{C2-Cs Jalkanoyl which may have amino
with proviso that when R' is phenyl which may have halogen, X is -CHz- and A is C;-Cz alkylens, then
R2 is not indolylcarbonyl, benzoyl which may have one or two substituent(s) selected from the group
consisting of halogen and trifluoromethyl, or phenyl(C2-Cs)alkanoyl which has amino , or a salt thereof
which comprises subjecting a compound of the formula (la) shown in claim 7, wherein "lower” is
50 intended to mean up to 6 carbon atoms,
or its reactive derivative at the amino group or a sali thereof fo acylation reaction.

55
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10, containing the desired product were conbi ned and evtﬂmn mm'wm
resi due was pul verized in di | gpRy éé?d her, collected "un
washed with di i sopropyl ether and under reduced présstire- at® [érr} f

6 hours to give

( 3RS) 8.3, Mprbcsss oeprepatingch mitoun off thefowmafalienyl ) - 3- [ (E) - 3- (2- acet am dophenyl ) pro
penoyl am no] - 4- oxopyrrol o[ 3,2,1-jK][1, 4] benzodi azepi ne (372 ng) as a white
powder. np: err] 15 NVR ([err]): 2.21 (3H, s), 3.07-3.36
(2H, m, 3.92-4.08 {1H, 4.58-4.69 (1H, m, 5.52 (1H, d, J = 8Hz), 6.56
(1 d, J =15Hz), m MASS: (n'{lecf 482 (M)

Exanpl e 24 20 To -~ ™\
(3RS)-3,4,6,7-te rahy (f)?len - phenyl i m nonet hyl i ndol -
1, 4] benzodi azepine (1.73 g) in

yl)- carbonyl am 2,1-jk]

et hanol (30 m) ) - ochl ori€ acid (20 m). The m xture was
sti'fred under at [err] fo o%r The reaction m xture was cooled in an
ice bath for 0.5 hour, Z WpreC| pitates were coll ected by
filtration, washed wrt ¥r and dried 25 to give

(3RS)-3,4,6, 7-tetrahyd { 2-fl uorophenyl )-3-[ (3-fornylindol -2-y)carbonyl a
m g]-4-oxopyrrol o[ 3, 2, [ 1, 4] benzodi azepine (1.44 g). IR (Nujol):

32 1678, 1640, 1580, 1445, 748 [err] NWR (DVsO-[err]): 3.1-3.5 (2H, n,

4.02 (1Hpefin Z=H Au53 (1H, t, J=10Hz), 5.58 (1H, d, J=7.5Hz), 7.05-8.3
(11H n')orh: so? bg'ﬁ:n S Snslé-suggct&w&'éicorgpounh'o? thelhala 12. 95 (1H, s) 'VASS

\ Me = 466 Exanpl e To a suspensi on of

\((385) 3,4, 6 7 tetrahydro-1-(2-fl uorophenyl)-3-[(3-fornylindol -2-yl)carbonyl
am no] - 4- oxopyrrol of 3, k] [ 1, 4Lbenzodi azepi ne (466 ng) in glacial
acetic acid (35 m) we e addd essivel y hydroxyl am ne hydrochl ori de
(208.5 ng) and sodi um.# .1 ng) under st( Emd at room
tenperature. The m NHer stirring at [err] for 8.5 hours
ands evapor at ed undel . To t he resi due was added water and
the resul tant preci Bl | é&ted by filtration and washed wth 40
water twice and cold el Mo give
(3RS)-3, 4,6, 7-tetrahydro- 1- (-flugﬁ.ophenyl) 3-[ (3- hydr ox-
yrmnonethylrndol 2-yl ) car pgnhafm no] - 4- oxopyrrol o[ 3,2, 1-j k
[ 1,%%] benzodi azepi ne (379.1 np: >[ err] NVR ([err]):
3.1-3.5 (2H, m, 4.00 (1H % J4=I0Hz), 4.53 (1H, t, J=I0Hz), 5.57 (1H, d,
J=7.6Hz), 7.05-8.6 (11H m, 8.97 (1H, s), 10.07 (1H, d, J=7.6Hz), 11.02

géH (ﬁ/ﬁ) emz,lsas above, s), 12.16 (1H, s). MASS: me =

) - 3, 4 tmefm'?;ggr?‘fpz%? (%%)'Ltg%ﬂ% a§”'T“(’%5°*‘%“°’('2 am nophenyl ) propeno
yI am pPlx Qled hd ofthelsbrnud] PeNzodi azepine (0.5 g) in chloroform
(30 m “f V\ggcead ed amr% xt't”J"rgueu o?' 6Nr[11n ‘grochl o- ric acid and ether (30 m).
-Ahe m xture was evaparated under reduced pressure. The resi due was washed

W tgh et hanol threeftines}iand woth dii sopropyl ether once. The residue was
pul veri zed in dlrspropyk r and the m xture was stirred for one hour.

gbyfrltrat , washed with 55
reduc ssthje to
I uﬁgeama_ﬁyl ) - !g , lvﬁ/

H

di i sopropyl et hd
(3RS)-3,4,6,7-t¢
45

50

wherein Z' is hydrogen or fluoro,
or a salt thereof which comprises subjecting a compound of the formula :
§6 :



(E)” 3- (2-am nophenyl ) propenoyl an no] - 4- oxopyrrol o[ 3, 2,1 ml’ljulml“'u "'LLH l!ll

2] k][4, 4] benzodi azepi ne hydrochl or| de n%f

(Nuj ol ) : 3600- 3100, 265€F BY0, 1610 [err] 38 “EP 0 360 079
Bl NVR (DVBO-[err]): 31363(2H n), 3.9-4.0 (1 H m, 445-4.55(1H,
m, 5.41 (1 H d, J =8Hz), 7.04- 7.78 (15H, m, 9.46 (1H, d, J 8Hz)
MASS: nl e Mt - 3$) 5 Exanpl e 27 The fol |l owi ng conpound
was obt ai ned according o a si m | ar rranner to that of Exanple 26. (3S)-
3,4,6,7-Tetrahydro-1

2 am noph I)propenoyI[an"rrﬁ)J 4- oxopyrrol o[ 3, 2,
hydr ochl b%,i de. [err]
Qc QLQQ 60 00 1660 1610 [err] NWR ([err]):
‘ 444454(1Hrr)541(1HdJ
111 d, J=8Hz), [err] - [err](C =
me = 440 (Mt - 36) Cains Clains for
the follow ng Contracting St AT, BE, CH, D, FR, GB, IT, LI, LU N
SE 20 1. A conpound of the f® a: [err] 25 30 wherein [err] is phenyl or
napht hyI each of which may have 1 to 3 substituent(s) selected fromthe
group consi sting of hal ogen, am no, [err] al koxy and

yheggin €13 §5fdefi
[ne)r] ?}SOEI ﬁ°’v\ﬁr“??ﬁ""f‘78?’r" I'z‘?gg‘ ‘T’ﬁ/%!‘l‘ %Pg%ﬂx’c?f‘ f%‘rt?ﬂre%ﬁé{j’f'%%“’“ ‘R34 bond or [er r]

e (ol Rl S S e e ™

om the dr consr 4 I'ng o nrtro err
aI?oxy, am no and i m dazol yI ([err] - [er])al kyl am no;

I ndol yl{ol UMb G il 1Y, BN 4BBY NG \ifharmdbdatioslty chce,{t&reréan@kﬂsmwrub@ayh 50
i m dazol ygr(ole%,},ala&%ﬁytl qui nol yl (I ower) al kenoyl ;

1 -jKk][1,4]- benzodi
(dec.) IR (Nujol):
3.18-3.46 (2H, m, 3.96.
=8Hz), 7.04- 7.78 (15H, m,
0. 848, MeOH) 15 MASS:

25 18. A compound of claim 1, 2, 3, 4,5 or 6 or pharmaceutically acceptable salts thereof for use in treating or
preventing emesis or pancreatitis.

Claims for the following Contracting State : ES

et so 1. A process for preparing a compound of the formula (la):

\ ,
. N1
(1a)
| . NH2

40 R
wherein

Rlis phenyl! or naphthyl, each of which may have 1 to 3 substituent(s) selected from the group
45 consisting of halogen, amino, C1-Cs alkoxy and mono{or di or {ri)halo{Cs-Cs)alkyl,

Xis -0-or

...CH..
0 |
_ R3

{in which RS is hydrogen or C1-Cs alkyl),
Ais a bond or Ci-Cs alkylene which may have C1-Cs alkyl group(s),
85 with proviso that when R' is phenyl which may have halogen and x is -CHz-, then A is not Ci-
Czalkylene,
or a sait thereof which comprises reacting a compound of the formulfa :



i ndol yl carbonyl which may have N, N-di([err])al kyl am no([err] )I mm
EP 0 360 079 B1 NWR (DVBO-[err]) p g 7§£’3(2Hrr) 3.9-4.0 um m’”m
4.45-4.55 (1H m, 5.41 (1H, d, ‘F-%@El" 04- 7.78 (15H, m. 948’-(1'H
J=8Hz) MASS: me = 440 (Mt - 36) 5 Exanple 27 The foll ow ng
conpound was obtai ned accordi ng to a simlar manner to that of Exanple 26.
(3S)- 3,4,6,7-Tetrahydro-1 ‘X" A
-(2-fluorophenyl)-3-[(E)-3-(2-arm nopﬁenyl Bropenoyl am no] - 4- oxopyrrol o[ 3, 2,
1-jk][1, 4] - benzodi azepi ne hydrgs 10 [err]
(dec.)s IR (Nujol): 3600- 2600-2 00 %8 41610 [err] NVR ([err]):
3.18-3.46 (2H, m, 3.96-4.01 ¢ 4. 44775 2151 5.41 (1H, d,
J=8Hz), 7.04- 7.78 (15H, m, N, J = 8Hz), [err] [err]
(C = 0.848, MeOH) 15 MASS: 1 me = 440 (M+ - 36) Clains O ains
for the followi ng Contracting StatesR™AT, BE, CH DE, FR, GB, IT, LI, LU,
NL, SP220 1. A conpound of the formula: X A 25 [err] 30 wherein [err] is
phenyl or naphthyl, each of vvhi ch may have 1 to 3 substituent(s) sel ected

fromthe gr¥§ '“con isti ng of Io%en am no, [err] al koxy and nono(or di or
tri)hal o([erfAzd “de'ﬁd B?"e’[err] (in which R3 is hydrogen or
[err] aI Kyl al kyl ene which may have [err] al kyl
group( ), %8 i thereofw'm Tm "]a °ras£|ﬁ§/%'lr (f)gen phenyl (1 ower ) al kenoyl which may

have onezorAér\q&ségpagéah {&"’ﬁ“"a%{(tﬁf%ﬁ'ﬁ‘gromthe group consi sting of

hal ogen, 0X nrtro, err] al koxy, am no and
Kgrdazolyl([err] [err] )al kyl am no; indolyl (|l ower)al kenoyl which nay have
carboxy or [err] al koxycarbonyl; 507 a i m dazol yl (| ower) al kenoyl ;
qgui nol yl (I ower) al kenoyl ; ;
@ -R
25
R
\""i 30 wherein R, X and A are each as defined in claim 1, and
R is phenyl(lower)alkenoyl which may have one or two substituent(s) selected from the

group consisting of halogen, hydroxy, nitro, C1-Cs alkyl, C1-Cs alkoxy, amino and
imidazolyl(C: -Cs )alkylamino;
indolyl{lower)alkenoyl which may have carboxy or Ci-Cgalkoxycarbonyl imidazolyl-
85 (lowen)alkenoyl;
quinolyl{lower)alkenoyl;
indolylcarbonyl which may have N,N-di(C;-Cs)alkytamino{C:-Cs)alkyl, hydroxyimino{C;-
Cs)alkyl, phenylimino-(C1-Cs)alkyl, Ci1-Cs alkanoyl or hydroxy(C-Cs )alkylpiperazinyl-
ot {C1-Ce)alkyl;
40 quinolylcarbonyl;
indolinylcarbonyl;
benzoyl which may have one or two substrtuent(s) selected from the group consisting of
halogen, amino and mono(or di or tri)halo(C-Cs)alkyl;
phenylcarbamoyl which may have halogen or Cy-Cs alkoxy;
45 phenylamino(C1 -Cs )alkanoyl; or
phenyl(Cz-Cg)alkanoyl which may have amino, wherein lower is intended to mean up to
6 carbon atoms.
with proviso that when R! is phenyl which may have halogen, X is -CHz- and A is C1-Cz alkylene, then
R2 is not indolylcarbonyl, benzoyl which may have one or two substituent(s) selected from the group
50 consisting of halogen and trifluoromethyl, or phenyKC2-Cs)alkanoyl which has amino, or a salt thereof
which comprises subjecting a compound of the formula (la) shown in claim 1:
wherein R', A and X are each as defined in claim 1, or its reactive derivative at the amino group or a
salt thereof to acylation reaction. '

55
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compound of the fornula: [err] 'f PPFOT@_BL‘S vvhereln [err] is KWydfogen®rs =
fluoro, and a pharmaceutically acceptable salt thereof. 20 3. A conpound
of the gf OABlokads 1 préparih®s EdmpabhadPméeh@ n [err] is hydrogen or fluoro, and a
phar maceuti cal | y accept abI e salt thereof. 4. A conpound of the fornula: 40
[err] 46 50 55 whe [err] is 2-fluorophenyl and a pharmaceutically
acceptabl e salt therepf. 5.0A compound of the forrmula: O [err] 10 15
wherein [err] is hydrQgen ro, and ticTIi.y acceptabl e salt
thereof. 20 6. A ggF fol[lgulal c

&
m

10

15

wherein Z' is hydrogen or fluoro,
or a salt thereof which comprises subjecting a compound of the formula :

N
o 20
( I.)
25
g
wherein Z! is as defined above,
85 or its reactive derivative at the amino group
or a salt thereof to acylation reaction.
‘ 4. A process for preparing a compound of the formula :
.V' .
40
45 B (I,
/
50
wherein Z' is hydrogen or fluoro,
55 or a salt thereof which comprises subjecting a compound of the formula :



25 [err] [erd]!, J
[err]*“is hydrogen or fluoro, andE% g%r utically acceptabl I m, '""(ﬂmmm
thefeof. 7. A process for prepari dp égﬁgﬁund of the fornula (la): 4% X A*
0 45 [err] 50 wherein [err], X and A are each as defined in claim1, wth
provi so that when [err] nyl which may have hal ogen and X is [err],

then Ais not [err] alky}ene, oor a salt thereof which conprises
reacting a conpound of t la: Al EP 0 360 07? BL* C L M S *
[err] 10 wherein [err S ake each as defined ﬂfck¢in11 [err] is
[err] sl kyl, 15 o] 3 t t her eo h amonia or a salt thereof. 8. A
process for preparingla bound of ¥Me formula: 20 25 30 wherein

[err], X and A are eac +hed em1, and [err] is
phenyl (I ower) al kenoyl which ma a§elone or two substituent(s) selected
fromthe group consisting of ba @ hydroxy, nitro, [err]alkyl, [err]

al koxy® am no and i m dazol yl ) al kyl am no; i ndol yl (1 ower) al kenoyl

whi ch may have carboxy or [ | koxycar bonyl i m dazolyl- 35

(1 ower) al kenoyl ; qui nol yl (I oW | kenoyl ; indolyl carbonyl which nay have

N, N—di([err])alkylanino([err])alkyI hydroxyi m no([err] [err])al kyl,

phenylgn1nq& 1) s%thm ésgc] alkanoyl or
hydr Oxy( [ if r@ﬁ:‘ﬁyel cf%h\éﬁ\/?:aa{ {hg ¥Jn£1£> Slro{ul ora sgli {hlregf% Mllation reaction.

Claims for the following Contracting State : GR

-
“ 20 1. A process for preparing a compound of the formula (la):

X A‘ o
25 N /
(1a)
— N
Ay 30 l ’
R1
wherein
R'is phenyl or naphthyl, each of which may have 1 to 3 substituent(s) selected from the group
85 consisting of halogen, amino, C1-Cs alkoxy and mono(or di or tri)halo(C1-Cs)alkyl,
Xis «0- or
" T
40 ,
R3

(in which R?3 is hydrogen or Ci-Cs alkyl),
Ais a bond or C-C; alkylene which may have C1-Cs alkyl group(s),
45 with proviso that when R' is phenyl which may have ‘halogen and X is -CH-, then A is not C;-
Czalkylene,
or a salt thereof which comprises reacting a compound of the formula :

50 X A

\ 0
| ( q
4
55 — N
Rl
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40 qui nol yl car bonyl ; indolinyl carbonyl ; m“
C

have ‘one or two substltuent(s)or {’rﬁ%é{ om the group cons wnmmnllmﬂ“l

hat ogen, am no and nono(or di o([err])al kyl; phenykcar
whi ch may have hal ogen or [err] al koxy; 45

phenyl am yxatrer r ] ) al kanoyl ; or phenyl ([err])al kanoyl which may have am no
Wi th provi 0, A énatx adreneder kg definedl apiveny|l whi ch may have hal ogen, X is -[err]-
and A is [e#nd al kyl ene,-Cidieh [err] is not indolylcarbonyl, benzoyl which
may have wnsabtherbofwrits ariwenidt anesél(tbreaf.el ect ed from t he group consi sting of

hal ogen and trifluoronethyl, or phenyl([err])al kanoyl which has am no , or
a sal t 2t hiprecsss ighpreparicaganipgend ok fogetld ng a conpound of the fornmula (I a)
shown in claim?7, wherein "lower" is 50 i ntended to nmean up to 6 carbon
atons, or its reactive derivati e~3§t the am no group or a salt thereof to
acyl ation reaction. 55 42~ EP*036§ 079 81 * C L
M S¢ * 9. A process for prepaling confound of the fornmula: [err] 10
wherein Z' is hydrogen or fl |t thepeof which conprises

subj ecting a conpound of the HE-Rgrr] 30 wherein [err] is as
defined above, 35 or its¥ I vative at the am no group or a
salt, _thereof to acylation reaction. é?lﬁ A process for preparing a conmpound

of the formula: 40 [err] 45 50 whergin [err] is hydrogen or fluoro, or a
salt thereof which conprises subjecting a compound of the formula: 55 43

o~ wherein R', X and A are sach as defined in claim 1, and
et 20 RZ is phenyl(lowsr)alkenoyl which may have one or two substituent(s) selected from the
group consisting of halogen, hydroxy, nitro, Ci-Ce¢ alkyl, C1-G¢ alkoxy, amino and
imidazolyl(C1 -Cs )alkylamino;
indolyli{lower)alkenoyl which may have carboxy or (Ci-Cs)alkoxycarbonyl imidazolyl-
{lower)alkenoyl;
25 quinolyl(lower)alkenoyl;
indolylcarbonyl which may have N,N-di(C1-Cs )alkylamino(C1-Cs)alkyl, hydroxyimino(C1 -
Cs)alkyl, phenylimino(C1-Cs)alkyl, C1-Cs alkanoy! or hydroxy(C: -Cs)alkylpiperaziny)(C-
Ce)alkyl;
. quinolylcarbonyl;
' 30 indolinylcarbonyl;
benzoyl which may have one or two substituent(s) selected from the group consisting of
halogen, amino and mono{or di or tri)halo{C1-Cs )alkyl;
phenyicarbamoyl which may have halogen or C1-Cs alkoxy;
phenylamino(C; -Cs atkanoyl; or
85 phenyl(C2-Cs Jalkanoyl which may have amino, wherein lower is intended to mean up fo
6 carbon atoms,
with proviso that when R? is phenyl which may have halogen. X is -CHz- and A is C1-C; alkylene, then
R2 is not indolylcarbonyl, benzoyl which may have one or two substituent(s) selected from the group
oy consisting of halogen and trifluoromethyl, or phenyl{C2-Cs)alkanoyl which has amino or a salt thereof
40 which comprises subjecting a compound of the formula (la) shown in claim 1:
wherein R', A and X are each as defined in claim 1 or its reactive derivative at the amino group or a
salt thereof to acylation reaction.

3. Aprocess for preparing a compound of the formula :
45




EP O 360 079 Bl [err] 5 10 15 wherein [err] is as defined
réacti ve derivative at the anino alt thereof to acﬂmmﬂml""ml”“'
reaction. 11. A pharnaceuti cal %ﬁ@?ﬁ%’ﬁaﬁ\fnl ch conprises, as &an @acty ve

i ngredi ent, a conpound of cl ai m 1, 2, 3, 4, 50or 6 or a phar maceutical ly

accept abl e Sgleteirt 7164 IRBfogdn'br AEHE, xture with phar maceutical ly acceptable 20
carriers. 120ra/§a|msm&wnﬂhsﬁmpaéealsm,ekung?am%pouﬂdéfﬂfoﬁwar pharmaceutical |y
acceptabl e salts thereof, for use as a chol ecyst oki nin antagonist. 25 13. A
conmpound of claiml, 2, 3 4,5 or 6 or pharnmaceutically acceptable salts

t her eofs f or uselntreatln ' iNng enesis or pancreatitis. Cains

for the foll ow ng Contractlng St 30 1. A process for preparing a
conmpound of the formula 40 wherein [err T‘s phenyl or

napht hyl , each of which d WNESE i t uent (s) sel'eéted fromthe

group 45 i Si “Hgen, amno, [err] al koxy and
nono(or’di or tri)hal o : i "BO-or -CH [err] 50 (in which R3

is hydrogen or [err] alkyl Na bond or ferr] al kyl ene which may

have [err] al kyl group(s), 55 lerow so that when [err] is phenyl

whi ch may have hal ogen and x ig ,.then Ais net [err] - [err]alkylene,

or a salt thereof which conprifs eacting a conpound of the fornula: 44

EP 0 360 079 Bl *x C L M S * [err] wherein

[err], A and X are each as defined above, [err] is [err] alkyl,
15 or a gRldn 21helaffinedabdle,2ammoni a or a salt thereof.
. or its reactive derivative at the amino group or a salt thereof to acylation reaction.
ot 20

4. A process for preparing a compound of the formula :

25
Il N Tp)
H
85
wherein 2! is hydrogen or fluoro,
U or a salt thereof which comprises subjecting a compound of the formula :
"
LTy
45
50
wherein Z! is as defined above,
55 or its reactive derivative at the amino group or a salt thereof to acylation reaction.

6. Modification of the process claimed in claim 1 which is characterised by bringing a compound of
formula |, or a non-toxic salt thereof, produced by a process claimed in claim 1, into pharmaceutically
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L TTTT——
[err] 25 30 ret and A are each M””WI”"I
claim1, and [err] is phenyl (Iower%ba enoyl which nay have one of twos *
substituent(s) selected fromthe group consisting of hal ogen, hydroxy,
Nitro, [#édplabielideinl by ddmixkuke o frebsitation 5t St Sdiviboindl viih ZOhiinaletidally dcrbgtablearri NO;

i ndol yl (dilgsnesr)catigrenoyl whi ch may have carboxy or [err]al koxycarbonyl

i m dazol yl - 35 (1 ower) al kenoyl ; qui nol yl (I ower) al kenoyl ;

i ndol Phteatatspiydhewhi ch may have N, N-di ([err])al kyl am no([err])al kyl,

hy dr oRetentanspfijche fir-foljende [VpeaiagsstaatgntATy BE, IOHNDE, FReGB, 1T, &1, k\LINL, $®r r] al kanoyl
or hydroxy([err])al kyl pi perazinyl- ([err])alkyl; 40

qui nolty| \eshingungyder Farmelol i nyl car bonyl ; benzoyl which may have one or two
substituent(s) selected fromthe group consisting of hal ogen, am no and
mono(or di or tri)halo([err])alkyl; phenylcarbanmyl which nay have hal ogen
or ferr] al koxy; 45 X A phegyl am no([err])al kanoyl ; or

phenyl ( C2- Cs) al kanoyl whi ch m%y haYe amigo, wherein lower is intended to
mean up to 6 carbon atonms. W R Hv+so/that when [err] is phenyl which may
have hal ogen, X is -[err]- < is [err}y_g Rlzene, then [err] is not
inqol yl car bonyl , benzoyl whi by have one or two substituent(s) selected
frdmthe group 50 consi st —fraogen and trifluoronethyl, or

phenyl ([err])al kanoyl which has amifo, or a salt thereof which conprises
subj ecting a conmpound of the formuBa (1a) shown in claim1: wherein [err],

A and X are each as defined in claiml1, or its reactive derivative at the
a0 gl b&eutsn:Sal t thereof to acylation reaction. 55 45 EP 0 360 079
Bl R'  Phenyl oder Naphihyl, von dénenGedeb 1 bidl 3 Substituedten,AuijeREitsdts B@rGrigpepari ng a
conmpound of t e vestsialsHaldded, Anfidl C]-CsLAikakin @fice Monofodér Di- oder My)bkiegg®0:-G)- f | uor o,
or a salt thesawrnfauimsisekaapnpri ses subjecting a conpound of the formula: 20

;2. A process for preparing a conpound of the fornula: 20 lg’[wlmy‘

X -0- oder
25
-C‘H..
R3
~ 2 (worin R? steht flir Wasserstoff oder C1-Cs-Alkyl),
A eine Bindung oder Ci-Cs-Alkylen, das eine oder mehrere C;-Cs-Alkylgruppen aufweisen
kann, und

R?2  Wasserstoff;
Phenyl(niedrig)alkenoyl, das einen oder zwei Substituenten, ausgewihit aus der Gruppe, die

85 besteht aus Halogen, Hydroxy, Nitro, C1-Cg-Alky!, Ci-Cs-Alkoxy, Amino und Imidazolyl(C:-
Cs )atkylamino, aufweisen kann;

Indolyl{niedrig)alkenoyl, das Carboxy oder C;-Cs-Alkoxycarbony! aufweisen kann;

) Imidazolyl{nisdrig)alkenoyl;

N’ Chinolyl(niedrig)atkenoyl;

40 Indolylcarbonyl, das  N,N-Di{C1-Cs)alkylamino(Ci~Cs)alkyl,  Hydroxyimino(GC:-GCs Jalkyl,
Phenylimino{C1~Cs )alkyl, C;-Cs-Alkanoyl oder Hydroxy(C,-Cs )alkylpiperazinyl(Ci~Cs )alky! auf-
weisen kann,

Chinolylcarbonyl;
Indolinylcarbonyl;

45 Benzoyl, das einen oder zwsi Substituenten, ausgewshit aus der Gruppe, die besieht aus
Halogen, Amino und Mono{oder Di oder Tri)halogen(Ci-Ce )alky!, aufweisen kann;
Phenylcarbamoyi, das Halogen oder Gy-Cg-Alkoxy aufweisen kann;

Phenylamino(Ci -Cs)alkanoyl; oder
PhenyKCz2-Cs )alkanoyl, das Amino aufweisen kann,

50 mit der MaBgabs, daf8 dann, wenn R! flir Phenyl, das Halogen aufweisen kann, X flir -CHz~ und A flir
C1-C2-Alkylen stehen, R2 nicht Wasserstoff, Indolylcarbonyl, Benzoyl, das sinen oder zwei Substituen-
ten, ausgewihlt aus der Gruppe, die besteht aus Halogen und Trifluoromethyl, aufweisen kann, oder
Phenyl(C2-Cg)alkanoyl, das Amino aufweist, darstelit, wobei "niedrig” flir einen Rest mit bis zu 8
Kohlenstoffatomen steht, :

55 und sin pharmazeutisch akzeptables Salz derselben.



9 [-er___r] 25 [err] [err] 30 wherein [err] is as defined above, ﬂ Iﬂ
T e g e A

[err] [err] H 50 wherein [err] is hydrogen or
fluoro, $5 Ve,bmdgrgdg,ﬁ,ﬂlﬂg t hereof which conprises subjecting a conpound of
the formula: 46 10 15 wherein [err] is as defined above, or its

reactive derlvatlve at the am no group or a salt thereof to acylation
reaction. Cains for the foll ¢w ng @)ntractlng State. GR 20 1. A process
for preeparing a conmpound of the fofful a (la 25 [err] 30 wherein
[err] is phenyl or _Baph 5 each\ of ﬁ%‘:&& I y ave to 3 substituent(s)
con f ha{Dgken, an no,
[err] al koxy and nonjg(or dif or tr|) a?f»eé[err]) kyI Xis -O or [err] 40
i yl), ATs a bond or [err]
al kyl ¢nhe whi ch may have [err] a ky group(s) 45 with proviso that when
[err] is phenyl which may hayd _hal.ogen and X is -CH2-, then Ais not [err]

- [err]alkylene, or a salt @o whi ch conprises reacting a conmpound of

t he formul a:
worin Z' fiir Wasserstoff oder Fluoro steht,
und ein pharmazeutisch akzeptables Salz derselben.

15

%~ 20 8. Verbindung der Formel

25

i l N (Ip)
~
o N
g E
85
worin Z' flir Wasserstoff oder Fluoro steht
und ein pharmazeutisch akzeptables Salz derselben.
\;f‘ 4. Verbindung der Formel
40
45 '/\N l .
~ (Iq)
' N
50
1
Ra
55 worin R'a flir 2-Fluorophenyl steht

und ein pharmazeutisch akzeptables Salz derselben.
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fno S “* wherein [err], A and X \zliééaﬂa eﬁcLer;] dngi nedEzbgvgfso‘mm@i’H!l!ﬁll,llhll,'

[err] alkyl, or a salt thereof or a salt thereo

process for preparing a conpound of the fornula: 10 15 wherein [err], X and
A are eegphY~| ddiedmbn claim1, and [err] s phenyl(lomer)alkenoyl

whi ch may have one or two substituent(s) selected fromthe group consisting
of hal ogen, hydroxy, nitro, [err] alkyl, [err] al koxy, am no and

i mdazolyl ([err] )al kyl amfno; T ndol yl ( omer)alkenoyl whi ch may have car boxy
or ([err])al koxycarbonyl ijm dazol yl - ower) al kenoyl ; 25

qui nol yl (1 ower) al kenoyl ; yl which may have

N, N-di ([err])al kyl am ng Eﬁyinino([err{- ;err])alkyl,
phenylim no([err])al kyl al kanoyj~or * Ir
hydroxy([err]) al kyl pi perazi [éEr])aIkyI qui nol yl carbonyl ; 30

i ndol#enyl car bonyl ; benzoy mh|c pyihave one or two substituent(s)

sel ected fromthe group consistilg ofzhalogen am no and nono(or di or
tri)halo([err])alkyl; phenylca ©¥1 whi ch may have hal ogen or [err]

al koxy; phenyl am no([err])al k@ or 35

phenyl([err])alkanoyl whi ch X heave am no, wherein lower is intended to
mean fip to 6 carbon atons, with proviso that when [err] is phenyl which may

have haloge mer aaL%EﬁLdr%ﬂ%?émhs [err] al kylene, then [err] is not

|ndonIcar§% IS one or two substituent(s) selected
I"ogen and trifluoronethyl, or

om the group con3|s :
erQJJO(ber J,@,l,&g@@eyl,:o,mgg ch has amino or a salt thereof 40 whi ch
conprises subjecting a conmpound of the formula (la) shown in claiml1:

wherein [err], A and X are_each as defined in claim1l or its reactive
derivative at the am no gr¢up or p salt @hereof to acylation reaction. 3. A
process for preparing a cofgpound h?f t formul a: 45

2 7 E

'N’E-Zz (Is)

a5
worin Z' flir Wasserstoff oder Fluoro steht,
und ein pharmazeutisch akzeptables Salz derselben.

A 7. Verfahren zur Herstellung einer Verbindung der Formel (la)

40
X AJ /0
N
45 -
NE, (Ia)
. [= N
1

50 R

worin R', X und A jeweils wie in Anspruch 1 definiert

sind, mit der MaBgabe, daB dann, wenn R' flir Phenyl, das Halogen aufweisen kann, und X flir -CHz-

stehen, A nicht C1-Cz2-Alkylen bedsutet,
85 oder eines Salzes derselben, das umfast die Umsetzung sinsr Verbindung der Formel



0 50 H 55 48 EP 0 360 079 B1 L M
Wherekn [err] is hydrogen or fluoro a salt thereof mhlc
subj ecting a conmpound of the ford%1@3mﬁﬁnﬂ%'whereln [err] !
above, or its reactive derivative at the am no group or a salt thereo
acylation reaction. 20 4. A process for preparing a conpound of the
formula: 25 H[err] 30 35 wherei¥ ZA.is hydrogen or fluoro, or a salt

t her eof which conpri ses subject(ng a\conp nd of the fornula: 40 45 50
wherein [err] is as defined abegws its reactlve derivative at the
am no group or a salt thereof : yIation Qﬂ 5. Modification of the
process clainmed in claim1l wh chara eri se@ by bringing a conpound of
formula I, or a non-toxic salt — Bt oduced by a process clainmed in
claim1, into pharmaceutically 49 qﬁceptable form by adm xture or
presentation of said conpound wi th aFoharnmaceutically acceptable diluent or
carriep. PatentansprCche 5 PatentansprUche fUr folgende Vertragastaaten
AT, BE, CH,wdD&R".ARnd &ipwellsTwie in|Ansirigh 1]definieB@ing und/BY 18t GrdCsridkybigtent. For nel 10

X- A oder eines Salzes derselben mit Ammoniak oder einem Salz davon.

8. Verfahren zur Herstellung einer Verbindung der Formel
15

X A\ o
o M- 4
AN -
" 20 _ a-R
— N
Rl

25
worin R!, X und A jewsils wie in Anspruch 1 definiert sind und R2a stsht flir Phenyl(niedrig)alkenoyl,
das einen oder zwei Substituenten, ausgewihlt aus der Gruppe, die besteht aus Halogen, Hydroxy,
Nitro, Ci-C¢-Alkyl, C1-Cs-Alkoxy, Amino und Imidazolyl(C1-Cs)alkylamino, aufweisen kann; Indolyl-

(niedrig)alkenoyl, das Carboxy oder Ci-GCs-Alkoxycarbonylimidazolyl(niedrig)alkenoyl aufweisen kann;

~ 3 Chinolyl(niedrig)alkenoyl; Indolylcarbonyl, das N,N-Di(C1-Cs)alkylamino(C-Cs )alkyl, Hydroxyimino(C-
Cs)alkyl, Phenylimino(C1-Cs )alkyl, C1-Cs-Alkanoyl oder Hydroxy(Ci-Cs )alkylpiperazinyl(C1-Cs)alkyl auf-
weisen kann; Chinolylcarbonyl; Indolinylcarbonyl; Benzoyl, das einen oder zwei Substituenten, ausge-
wihlt aus der Grupe, die besteht aus Halogen, Amino und Mono(oder Di oder Tri)halogen(Ci-Cs )alkyl,
aufweisen kann; Phenylcarbamoyl, das Halogen oder C;-Cs-Alkoxy aufweisen kann; Phenylamino(Ci-

35 Cs)alkanoyl; oder Phenyl(C2-Cs )alkanoyl, das Amino aufweisen kann,
mit der MaBgabe, daB dann, wenn R flir Phenyl, das Halogen aufweisen kann, X flir -CHz- und A fUr
C1-Cx-Alkylen stehen, R2a nicht Indolylcarbonyl, Benzoyl, das einen oder zwei Substituenten, ausge-
. wihlt aus der Gruppe, die besteht aus Halogen und Trifluoromethyl, aufweisen kann, oder PhenylC,-
ot Cs )alkanoyl, das Amino aufweist, bedeutet,
40 oder eines Salzes derselben, das umfaBt die Acylierung einer Verbindung der Formel (la), wie sie in
Anspruch 7 angegeben ist, worin "niedrig” flir einen Rest mit bis zu 8 Kohlenstoffatomen steht, oder
eines reaktionsfihigen Derivats derselben an der Aminogruppe oder einem Salz davon.

50
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- \
16 5 >2.0 worn bedeuten: R Phenyl oder Naphthyl, von dec‘jm
3 Substituenten, ausgewahit aus der Grug di e besteht aus ﬂ mm{i”’"’
Cl- & - Al koxy und Mono(oder Di- %ﬂal ogen( Cl-C6) - al kyl ,* atif wel s€n's
kann, X -0- oder 25 -CH 13 R 30 (worin R3 steht fUr
WAsser st o oBi ndung oder C -Cs-Al kylen, das
el ne od%arfv]:arf %g;zlgg rs@@sf‘k}%ﬁ ‘?emm%u deﬂ: vvel sen Eann und R2 V\agserstoff
Phenyl (ni edri g) al kenoyl das eI nen oder zwei Substituenten, ausgewAhlt aus
der G uppe, die 35 best eht aus Hal ogen, Hydroxy, Nitro,
C - Cg A kyl, CI1-GCs-A kgxy, no un@® | m dazol yl (G - ) al kyl am no,
auf wei sen kann | ndol yLi (ni oder G

- 06- Al koxycar bonyl m @%{%{_\/_abl i elri Woél N ND (G
7 n on as ,

Chi nol yl (ni edri g) al

-Cs )al kyl am no(C, no( Cl1 Csr)al kyl, Phenylim no(Cl
-Cs)a kyl, C -GCs-AK ::I—?q roxy(Cl -Cs “Jal kyl pi perazi nyl (G

-Cs)al kyl auf- weisen kann; Chino kcar bonyl ; Indolinylcarbonyl; 45
Benzoyl, das einen odor zwei b t uent en, ausgewdhlt aus der G uppe, die
best eht aus Hal ogen, Am no (dl no(oder Di oder Tri)hal ogen(Cl -Cs6)al kyl,
auf wei sen kann; Phenyl carb yllJ das Hal ogen oder Cl1 -C6 - Al koxy aufweisen
kann?® Phenyl ami no(CI - Cs) al Karoyl ; oder Phenyl (C2- CQ al kanoyl , das Ani no
auf wei son kann, mt der Ml 3gabe, daB dann, wenn R fM Phenyl , das

Hal ogen ayfwel ,s1 Wvé% Sef A und A for Cl-C2-Al kylen stehen, R2
ni Cht V\as%o rSale%l :bo dﬁt dl%%ﬂ%hm?]gdgiﬁ% nﬁ)%ﬁlgr ﬂﬁﬁhdung der

| tuens, ausgew- t aus t aus ogen und
Tr|f uor omret yI aufwel sen kann, oder Phenyl (Cc2- CG) aI kanoyl, das Am no
auf wei st , darstellt wobel " ni edrig" fOr eonen Rest mt bis zu 6
Kohl enstoffatorren steht 5 nd ei ngpharmazeuti sch akzeptables Sal z
dersel ben. 50 2. Verbin ung der Foryel

25 N -
>/N'n2
' | “H (Ir)

35
worin Z' wie oben definiert ist,
oder ihres reaktionsféhigen Derivats an der Aminogruppe oder einem Salz davon.

e 10. Verfahren zur Herstellung einer Verbindung der Formel
40

P N
|
~~ (Ip)
50
55 worin Z' flir Wasserstoff oder Fluoro steht,

worin Z? fir Wasserstoff oder Fluoro steht,
oder sines Salzes derselben, das umfaBt die Durchfllhrung einer Acylierung einer Verbmdung der
Formel .

54



0!5t><o N J3~~ (10) 10 worin Z1 fOr V\asseat"
e, o e e R i oo A iﬁﬂﬂﬂllﬂlll

> e (I'p) 30

E 35 worin Z' fO Wasserstoff odor Fluoro steht und ein phar mazeutlsch
akzept abl es Sal z der sel ben.
N I'N -X

worin R a fU 2-Fl uoropheny
dersel ken. 51 EP O 360 f
! * 5. Verbindung der Fojnel Mi2 /™

~~~~~~ (Ir) 10N 16 worin Z1 ASsgeLsto odgr 2F| uor gxsf eht, und ein
pharmazeutisch akzeptables Sa 4 20 6. Ver b| ndung der Formel O
25N Z" I | (1 (I's) 30

) Verﬁl‘ndung oler Fornel 40 | 0 45
McoQ (lg) 50 r21 Ra -55
L’lh‘d"ET/ phar mazeuti sch akzept abl es Sal z
[1i1lle) I L

10

15 worin Z' wie oben definiert ist,
oder ihres reaktionsfihigen Derivats an der Aminogruppe oder einem Saiz davon.

_ 11. Pharmazeutische Zusammensetzung, die als aktiven Bestandteil eine Verbindung nach Anspruch 1, 2,
\ o 3, 4, 5 oder 6 oder ein pharmazeutisch akzeptables Salz derselben im Gemisch mit pharmazeutisch
=" 20 akzeptablen Trigemn enthilt.

12. Verbindung nach Anspruch 1, 2, 3, 4, 5 oder 8 oder pharmazeutisch akzeptable Salze derselben flir die
Verwendung als Cholecystokinin-Antagonist.

25 13. Verbindung nach Anspruch 1, 2, 3, 4, 5 oder 6 oder pharmazeutisch akzeptable Salze derselben fir die
Verwendung zur Behandlung oder Prévention der Emesis oder Pankreatitis.

Patentanspriiche fiir folgenden Vertragsstaat : ES

"~ s 1. Verfahren zur Herstellung einer Verbindung der Formel

xa
35
(Ia)
-
40
worin bedeuten:
R? Pheny! oder Naphthy!, die jeweils 1 bis 3 Substituenten, ausgewéhlt aus der Gruppe, die

45 besteht aus Halogen, Amino, C1-C¢-Alkoxy und Mono{oder Di- oder Tri)halogen(Ci-Cs Jalkyl,

aufweisen kbnnen,

X -0O- oder
50 ~CH-
3

(worin R® steht flir Wasserstoff oder C:-Cs-Alkyl),

55 A eine Bindung oder Ci-Cs-Alkylen, das eine oder mehrere Ci-Cs-Alkylgruppen aufweisen

kann,
mit der MaBgabe, da8 dann, wenn R’ flir Phenyl, das Halogen aufweisen kann, und X flir -CHa- stehen,
A nicht C1-Cz-Alkylen bedeutet,

55



S

35 wormzZ' fO Wasserstoff odor Fluoro steht, und ein phar nHMHHHM"""””"
‘akzept abl es Sal z dersel ben. v 7. \Verfahren zur Herstelll ’
Ver bi ndung der Formel (la) 40 EPLD 36098 5) (la) 50 worm R

und A jeweils wie in Anspruch 1 definiert sind, mt der Ma~gabe, daB dann,
wenn R1 f el eh,g,r%r - CH2- stehen, A
ni cht C, %ZSE:%\FEA% an%aggﬁaﬂt?émegﬁﬁ el ne%'wg %séfs:%grsel ben, das:
unfaBt die Umsetzung ei ner Verbi ndung der Formel 52 EP O 360 079 B1 lii
iil ii ii Il *C L M S* %TA sl 0 10 worin R, A und
X jepeils wiein Anspruchlde(flnle\'t Si und R4 fOr C -CGs- Al kyl steht,
oder eines Sal zes dersel ben N Ambr-a¥ oder ei nem Sal z davon. 8 Verfahren
zur Herstellung einer Verbi ts XA2 W 20

Ra *R 25 worin R, X und A _ ATSPré@ 1 definiert sind und Ra
steht fO Phenyl (n| edri g) al kenoy Nei nen oder zwei Substituenten,
ausgewdhl t aus der G uppe, die best ht aus Hal ogen, Hydroxy, N tro,

Cl- C6- Al kyl, Cl1-C6-Al koxy, Am no u | m dazol yl (G - C6) al kyl am no, aufwei sen
kann | ndol yI (ni edrig) al kenoyl das Car boxy oder

gh, S(;I ?: kv?ﬂ)l%gﬂa,lr Do X da%ﬂ%l ) nggﬁgtﬁ:s )al %(%ng% 016& AW(EI stghq oi%grnglhes Salzes30

ghgl-r:f): (O 96’8'}&%{1 %@Mﬁ?%@éﬁ’*’@e‘r fvon. Hydrgxyl m no(C, - C6r)al kyl,
n or
Hydr)c/)x &9%%3" ﬁ"kﬁ?rsﬁ%ﬁ%@%%ef\r{gg?@"g&%ﬁmp auf - . wei sen kann;

Chlnolylcarbonyl I ndol i nyl carbonyl ; Benzoyl, das einen oder zwei
Subgfituenten, ausge- wAhIt ausydes Grupe, die besteht aus Hal ogen, Am no
und "Mono(oder Di odor Tri)hal ogen(C\ - - Cs)al kyl , auf wei sen kann;

Phenyl car banoyl , das Hal ogen Al koxy auf wei sen kann;

Phenyl am no(C - 35 Cs) al oder g@ulgcz Cs) al kanoyl , das Am no
auf wei sen kann,

25 — N
. 'er_

' a0 worin R!, X und A jeweils wie in Anspruch 1 definiert sind und R2a steht flir Phenyl(niedrig)alkenoyl,
das einen oder zwei Substituenten, ausgewihlt aus der Gruppe, die besteht aus Halogen, Hydroxy,
Nitro, Ci1-Cg-Alkyl, C1-Cs-Alkoxy, Amino und Imidazolyl(C1-Cs)alkylamino, aufweisen kann; Indolyl-
(niedrig)alkenoyl, das Carboxy oder Ci-Cg-Alkoxycarbonylimidazolyl(niedrig)alkenoyl aufweisen kann;
Chinolyl(niedrig)alkenoyl; Indolylcarbonyl, das N,N-Di(C1-Ce)alkylamino(C1-Cs)alkyl, Hydroxyimino(C-
35 Cs)alkyl, Phenylimino(C1-Cs)alkyl, C1-Cs-Alkanoyl oder Hydroxy(C1-Cs )alkylpiperazinyl(C1-Cs)alkyl auf-
weisen kann; Chinolylcarbonyl; Indolinylcarbonyl; Benzoyl, das einen oder zwei Substituenten, ausge-
wihlt aus der Grupe, die besteht aus Halogen, Amino und Mono(oder Di oder Tri)halogen(C1-Cs)alkyl,
L aufweisen kann; Phenylcarbamoyl, das Halogen oder Ci-Cg-Alkoxy aufweisen kann; Phenylamino(Ci-
Nodt Cs)alkanoyl; oder Phenyl(C2-Cs)alkanoyl, das Amino aufweisen kann, worin “niedrig” fir einen Rest mit
40 bis zu 6 Kohlenstoffatomen steht,
mit der MaBgabe, daB dann, wenn R flir Phenyl, das Halogen aufwsisen kann, X flir -CHz- und A fUr
C1-C2-Alkylen stehen, R2a nicht Indolylcarbonyl, Benzoyl, das einen oder zwei Substituenten, ausge-
wihlt aus der Gruppe, die besteht aus Halogen und Trifluoromethyl, aufwsisen kann, oder Phenyl(C--
Cs )alkanoyl, das Amino aufweist, bedeutet,
45 oder eines Salzes derselben, das umfaBt die Acylierung einer Verbindung der Formel (la), wie sie in
Anspruch 1 angegeben ist, worin R!, A und X jeweils wie in Anspruch 1 definiert sind, oder eines
reaktionsfihigen Derivats derselben an der Aminogruppe oder sinem Salz davon.

50
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~

mt der Ml gabe, daB dann, wenn Rl fOr Phenyl, das Hal ogen ay”!ﬂ,m
X fU*-CH2- und A far Cl -C2-Al ky, %F?{)]ag(L R2a ni cht I ndol ﬂ”m””"l
Benzoyl, das eonen oder zwei Subs ausge- WwWAhlt aus der

di e besteht aus Hal ogen und Trlfluoronethyl auf wei sen kann, odor

Pheny| (CE: (el 4R NGMbIungIafer ARG bR . bedeutet, 40 oder eines

Sai zes dersel ben, das unf di e Acylierung einer VErblndung der For nel

(la), we sie in Anspruch 7_angegeben ist, worin "niedrig" far einen Rest

mt bis zu 6 Kohl enst of st eht oder ei nes reaktionsfghigen Derivats
dersel ben an der Am nogfuppe o¢der echen18alz . 50 55 53 9.

Verfahren zur Herstell i ndung dﬁr Folinel |5 ~~~~N

0 NECO NECO—_ 2 *~% 15

N worin Z' fU Wassefstoffljodor Fluoyg steht, -N odor, & ynes Sakzes
der sel ben, das unf aB ng Bl ner Adylierung ei n(er Ver bi ndung
der ' 20 For nel 4-12. (I'r)ri1 30
z. 35 worn Z° wie oben definieg 1 odor ihres reaktionsfahigen Derivats
an der Am nogruppe oder ein avon. \s 10. Verfahren zur

Formel 40 N "NECO -e (Ip) Izl 50 55
worn Z_ fUr \Wasserstoff odekyflgbro steht, worin ~faM Wasserstoff oder
Fl uord’steht, odor elnes Sal 2 der sel ben, das unfaBt die DurchfUnhrung

ei ner Acylierung ei ner Verbindung der Fornel 54

worin Z! flir Wasserstoff oder Fluoro steht,
) oder eines Salzes derselben, das umfaBt die Durchillhrung einer Acylierung einer Verbindung der
w20 Formel

Her st el | ung ei ner Ver bi ndun

25

(Ir)
85
worin Z! wie oben definiert ist,
oder ihres reaktionsfdhigen Derivats an der Aminogruppe oder einem Salz davon.
Nt 4. \Vertahren zur Herstellung einer Verbindung der Formel
40 .
45

50

85
worin Z! flir Wasserstoff oder Fluoro steht,
oder eines Salzes derselben, das umfaBt die Durchfilhrung einer Acylierung einer Verbmdung der
Formel

57



EP O 360 079 Bl I 1111111 l 11113 11 Mm “HZH I"I
S * Omm—mmm -1 (19 10 15 | il ||| ||||
W e- oben definiert ist, oder i hFEé’ 360 9x$ P&nsf ahi gen Derivats aﬂ

Am nogr uppe oder elnem Sal z davon. 11. Pharnmazeuti sche Zusanmmenset zung, d| e

al s aktiven Bestandteil elne Verbindung nach Anspruch 1, 2, K

3, 4, 5 oder 6 oder ein pjha euti sch akzeptables Sal z dersel ben im
Gem sch mt pharnmazeutisc 0 Qikzept abl en Tragern enth~lt. 12.
Ver bi ndung nach Anspruch { 4z oder 6 oder pharnmazeutisch

akzegt abl e Sal ze derselkp |e ung als

Chol ecyst oki ni n- Ant ago 25 13. V ndung nach AQS%SUCh 1, 2, 3, 4, 5
oder 6 oder pharnazeut zept abl e /Sal der sel ben {£& di e Ver wendung
zur Behandl ung oder Pr~Y& : sis oder Pankreatitis.

Pat ent anspri kche fM fol genden \)F trag-sstaat ES 30 1. Verfahren zur

Her steel | ung ei ner Ver bi ndung d ~~0 35

< - 2 (I a) 40

R worin bedeuten: Rl Phenyl Naphthyl, die jeweils 1 bis 3
Substituenten, ausgewahlt aus 08~G uppe, die 45 best eht aus

Hal ogen, Am no, Cl1- CG - Al koxy und Mono( oder Di - oder

Trl)FFaI ogen C r:‘}e ﬂ& uf wei sen konnen, -0- oder 50
- CH (\X’g t of f_oder yl), 55 A
el i ne B| nd ?ﬁd‘r?d%a ' 3"&312'\4% ﬁer "°8"’ PRe %8 e(érlnem 'rzéjél'é’ho COs- Al kyl gr uppen
auf wei s E;ﬂg wﬁgﬁB vvenn R1 far Phenyl, das Hal ogen
avf f wel s‘gﬂne anﬁﬂic g‘ &?ﬁn ggste A nicht Cl -C2-Al kyl en bedeutet, 55
EP O 364 Q’ZI%h%JI zur Herstellung einer Verbindung der Formel * c L M S 1 oder
ei nes Sal zes der sel das unfaft die Unsetzung ei ner Verbi ndung der
Fornmel X A
2 X A) 0 )
N i (1a)
. ' NE.,
i =¥ |
h 30

worin bedeuten:
35 Rt Phenyl oder Naphthyl, die joweils 1 bis 3 Substituenten, ausgew#hit aus der Gruppse, die
besteht aus Halogen, Amino, C1-Cs-Alkoxy und Mono(oder Di- oder Tri)halogen(C1-Cs)alkyl,
aufweisen kdnnen,

X -0- oder
€0 -CH-
33
{worin R3 steht flir Wasserstoff oder C1-Cs-Alkyl),
45 A eine Bindung oder C;-Cs-Alkylen, das eine oder mehrere C1-Cs-Alky|gruppen aufweisen

kann,
mit der MaBgabe, daB dann, wenn R! flir Phenyl, das Halogen aufweisen kann, und X fiir -CHz- stehen,
A nicht C1-Cz2-Alkylen bedeutet,
oder eines Salzes derselben, das umfaBt die Umsetzung einer Verbindung der Formel
50

55

58



.6 [ 0 0% o-S02-
R, Aund X jeweils wie oben de IBqd und R4 far Q0- mn“m
Zc avom

oder eines. Salzes is der sel en mt nm)nl ak oder e| nem
Verfahren zur Herstellung ei ner Verbindung der For nel
XA O/ / NN-R2 25 - _ 30 worin R, XundAJewellsvmeln

Anspruch 1 definiert sind und ﬁ2a t eht bar Phenyl (ni edrig)al kenoyl, das
ei nen oder zwei Substltuenten( aus WAh/t aus der G uppe. die best eht aus
Hal ogen, Hydroxy, Nitro, C -£€¥ gﬂ/ CO- Al koxy, Am no und

| m da&zol yl (O - C6) al kyl am no, e sen k -Smde-‘l yl- (niedrig)al kenoyl,
das Car boxy oder Cl1-C6-Al koxXy pQnyl i azol ylI'(ni edri g) al kenoyl aufwei sen
kann; Chi nol yl (ni edri g)al kenoyT; |n@o ;}Fcar bonyl, das
N, N-Di (G - CE) al kyl am no(Gi - Cs) al kylgl—lydr oxyimno(Ci - 35 C, 6) al kyl ,
Phenylimno(Cl -C6 )alkyl, G -C6 -A kanoyl- oder Hydroxy(Cl

- Cs) # kyl pi perazi nyl (G 06) al kyl auf - wei sen kann; Chi nol yl carbonyl ;

| ndol i nyI carb yl Nz 0o 0 ten, . ausge- WAhIt
aus der” I RLh ind e Vi F8 l-é AR i o, il (B 5 o e
“Tri) hal og&® "86’)"%1'1"1?&7 Elnaty sen ®ann: Phenyl car barmyl das Hal ogen oder
f G - Co)al kanoyl oder

Phe%ﬁ (A%:Z%h?ewﬁyéﬁn*of/%q '@%@Q'A\Fﬁ%r}giu@%wg?@én kann, worin "niedrig" far einen
Rest mt 40 bis zu 6 Kohl enst of f at onen steht mt der MaBgabe, daB
dann, wenn Rl far Phenyl, das HatOoen aufwgi sen kann, X far -CH2- und A for
Cl- C2- Al kyl en stehen, R2a nicht onyl, Benzoyl, das ei nen oder
Z\Wei gSubsti tuenten, ausge- wAh| uppe, die besteht aus Hal ogen
und Trifluoronethyl, aufweiss - C6) al kanoyl, das Am no

auf wei st, bedeutet, 45 o@ s "der el ben, das unfaBt die
Acyl i erung ei ner Verbi ndung der.F ¥—*a), wie sie in Anspruch 1
angegeben ist, worin Rl, Aund X je

-

di.ls wie in Anspruch 1 definiert sind,
oder 2&ei nes reakti onsfahi gen Deri vatsR}Er sel ben an der Am nogruppe oder

ei nem Sal z davon. 50 55 56 EP 0 360 079 BI

C L r 3. Verfahren zur Herstellung einer Verbindung der Fornel

10~~~~m~~~ wogh BY; Xie9d iAnieweils e in Apgpsuch i defiigr gidaind ﬁ%ﬂ?"éf tpé?ﬁyl(“'%g)ﬂbeé‘PV"el nes

- i odsl i enten g
‘%Z:. qui dggﬂ%i%%}&_Aﬁyﬁl'?cﬁm %tlf:oxq;, Flgo quﬂnﬁdP Itfmld;zc'oehl(cr al lammo, mﬁfelsenlp?gqﬁ Indoly-
@rﬂledng)alkenoyl das Carboxy oder Ci-Cs-Alkoxycarbonylimidazolyl(niedrig)alkenoy!l aufweisen kann;

Chinolyl(niedrig)alksnoyl; Indolylcarbonyl, das N,N-Di(C;-Cs )alkylamino(C:-Cs)alkyl, Hydroxyimino(C;-
Cs)alkyl, Phenylimino(Cy-Cs)alkyl, C-Cs-Alkanoyl oder Hydroxy(C1-Cs)alkylpiperazinyl(C-Cs)alky! auf-
weisen kann; Chinolylcarbonyl; Indolinylcarbonyl; Benzoyl, das einen oder zwei Substituenten, ausge-
35 wihit aus der Grupse, die besteht aus Halogen, Amino und Mono(oder Di oder Tri)halogen(Cy-Cs )alkyl,
aufweisen kann; Phenylcarbamoyl, das Halogen oder Ci-Cg-Alkoxy aufweisen kann; Phenylamino(C1-~
Cs )alkanoyl; oder Phenyl{C2-Cs Jalkanoyl, das Amino aufweisen kann, worin "niedrig"” flir einen Rest mit
S bis zu 6 Kohlenstoffatomen steht,
LN mit der MaBgabe, daB dann, wenn R! flir Phenyl, das Halogen aufweisen kann, X flir -CHz- und A fUr
40 Ci-Cz-Alkylen stehen, R2a nicht Indolylcarbonyl, Benzoyl, das einen oder zwei Substituenten, ausge-
wihit aus der Gruppe, die besteht aus Halogen und Trifluoromethyi, aufwsisen kann, oder Phenyi(Cz-
Cs)alkanoyl, das Amino aufweist, bedeutet,
oder eines Salzes derselben, das umfaBt die Acylierung einer Verbindung der Formel (la), wie sie in
Anspruch 1 angegeben ist, worin R', A und X jeweils wie in Anspruch 1 definiert sind, oder eines
45 reaktionstihigen Derivats derselben an der Aminogruppe oder sinem Salz davon.
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ggf Elnir"Zar?Oi st, oder ihres reakti Pnsf ehj g%lq Derivats anzd\é\?rkwmlﬂmgmnﬂﬂlmm

ei nem Sal z davon. 4 Verfahren z&F 4$804 ung ei ner Verbi ndund dér Fortrels '+
40 30~~ 10 ~ ~ ~ EcO N (I'p) 85 worin Z1
ftr Wasgerglpbh A Y8 Vorisiiing RFRSm&I Nes ai . dersel ben, das unfaBt

di e Durchf Uhruné el nser rﬁc;}qlrerung r(1agner @'grbi ndung der Fornel 57 EP O 360
079 B1 c l 111211 111121121 11211 | 111

I ON~~N 95 2 ~~~~~~ (1s) 18

Z 15sworin Z' w e oben definjiert yst, oder j ekt i onsf ahi gen Derivats
an der Am nogruppe o#s davon. P , Uche fU fol genden
Vertragsstaat: GR J NEERsT er Verbi ndung der

Formel XA 25 “u M I (Io)
(1a) 30 worin bede . &5 ____ /R H phenyl Fodor Naphthyl, die jeweils 1
bis & Substituenten, ausgewdt Nus der G uppe, die besteht aus Hal ogen,
Am no, C, -C6-Al koxy und Mng oderzbi - oder Tri)hal ogen(Cl -C6)al kyl,

auf wei sen kénnen, X -0 dey” 40

-CH (worin R3 steht far YWassdfstoff oder Cl1-Cs -Al kyl), 45 A

ei ne Bi ndung odor G -Cr- , das eirne oder nehrere Cl-CG Al kyl gruppen

auf Wi sen kann, nit der Ma~gabe, daB dann, wenn Rl fUr Phenyl, das Hal ogen

auf vei sen w%%%’fﬂr%a%se)r(ﬂgé order_l%d?o_ste &, ehen,

oder eines Salzes derselben, das umfaBt die Durchflibrung einer Acylierung einer Verbindung der

N Formel
20

25

(Ir)

30

35 worin 2! wie oben definiert ist,
oder ihres reaktionsfahigsen Derivats an der Aminogruppe oder einem Salz davon.

4. Verfahren zur Herstellung einer Verbindung der Formel

40
4 - N
Il (Ip)
/

N

E
50
55 worin Z' fiir Wasserstoff oder Fluoro steht,

oder eines Salzes derselben, das umfaBt die Durchflihrung einer Acylisrung einer Verbindung der

Formel

60



A nicht C -C2-Alkylen bedeutet, oder el nes Sal zes dersel ben, m @l
di e Unget zung ei ner Ver bi ndung der 55 58 EP O 36i im
| 1111111 11il 11011 11111 * C Efﬁll %3875’86 5 10 worin R ”m””",
jeweils we oben definiert sind und R4 fO G -CG Al kyl steht, oder ei nes

Sal zes dersel ben nit Ammoniak oder einem Salz davon. 15 2. Verfahren zur

Her stel | ung el ner Ver bi ndung = 8 7 N25 worin R, Xund A jeweils
wie in Anspruch 1 definiert {sind und R2g, steht fUr Phenyl (n| edri g) al kenoyl ,

cdas oenen odor zwei Subst its ewahit aus der G uppe, die besteht

aus Hal egen, Hydroxy, 30 i 6- 8 kyl, C -C6-Al koxy, Am no und

| m dazol yl (Cl-Cr.)al kyl a nn; | ndolyl- (niedrig)alkenoyl,

das Carboxy oder Cl-06-Al bonyI i m azm%l (ni edri g)&¥%enoyl aufwei sen
kann; Chinolyli (niedrig)al Rer N oWyl car b6nyl, das

N, N-Di (Ca- Cs) al kyl am no( G - Cs) al ky , Hy fgoxyi m no( G - Cs)al kyl,

Phenyl i no(G -GCs)al kyl, R | oder Hydroxy(Cl

- C6) al kyl pi perazinyl (d -Cs)al k - wei sen kann; Chinol yl carbonyl ;

| ndol i nyl car bonyl ; Benzoyl, das P oder zwei Substituenten, ausge- 35

wahlt aus der Gupe, die besteht aus Hal ogen, Am no und Mono(oder D odor

Trl) hal ogen(CI - C06) al kyl aufvvei sen kann; Phenyl carbanoyl, das Hal ogen oder

G - Cs- Al®koxy aufél,ve %enge A3, henyl am no(Ci Cr) al kanoyl oder

Phenyl ( C2- CGE’(%e lﬁ i) iiorl v%s%k‘d‘s“‘{’\% gmp Q%emg %z n| edrl g" fO einen

Rest mit bis Zu 98? tonen daB dann, wenn

R O Ph ﬂ A el sl Ré){/ Bibung o
G ‘Q" Aiokajepon%glq ?&et ﬁxcﬁlt&';lthet’%g Eéffe%ﬁ‘h\g %‘ﬁlt g@ﬁ‘&l . 7 u&%’(ﬁeg
zwei Substi t yeRtfRB phattaistischVEkbtabRlor Qﬁng@'dl—.t‘r@lpﬁ‘hsc n§ oB& tatﬁh'%ex"&ln%%ﬁ

und Trifl uor VGPBih&Mb mut%HEM@ha’iuﬁ&ethﬁ&fhkzég Bibn V@M IngSedtte! Sdbr )‘@béﬁanow , das
Am no aufwei st, bedeutet, oder eines Sal zes dersel ben, das unfagt die

Acyl i erungaweﬁmaﬂm bi ndung der Fornel (la), wie sie in Anspruch 1
angegebsn Revéndicationspddl jes Atdisconkactaie Ishisants £AT, BE/CH; PDELRH) GB, iiAfl, Lw, RL,SES| nd,
odor eines 45 reakti onsfi higen Derivats dersel ben an der Am nogruppe
oder ei nem. Sgbmpodédeia forp@e 55

s .
a0 _ XA
) o]
Ne——]
NE-R?
35 S
N
_, '
L
40
dans laquelle
R'est  un groupe phényle ou naphtyle, dont chacun peut avoir 1 3 3 substituants choisis dans le
groupe constitué d'un atome d'halogéne, d'un groupe amino, alcoxy en Ci-Cs, et mono(ou
di ou tri)halo(alkyle en Cy-Cs),
45 X ost -0- ou
..CH._
_ i
50 R3
(ol R® est un atome d'hydrogéne ou un groupe alkyle en C1-Cs),
A est une liaison ou un groupe alkyléne en Ci-Cs qui peut avoir un ou plusieurs groupe alkyle
en C-Cg, ot
55 R2est  un atome d'hydrogéne ;

un groupe phényl(alcénoyle inférisur) qui peut avoir un ou deux substituants choisis dans
le groupe constitué d'un atome d'halogéne, d'un groupe hydroxy, nitro, alkyle en C;-Cs,
alcoxy en C1-Cs, amino et imidazolyl(alkyle en C:-C¢)amino;
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\E/ngaﬁr?‘gnozgrBlirstel | ung el ner Verblé},dwg%dlar Formel Oc , ! “!l‘“!“ﬂ““l’uﬂsll”!ll

>nro- h | ; Io) 10
Nzi is ~ ~N 15 Worin Z flr Wasserstoff oder Fluoro steh, oder

cines ol zes derschipmchgs fnh di Gl R GRS BHARF olUdei'B0R! ner

Ver bi ndung der For R&bony20

\4 X /'t, |m|daz"]"](“a‘cb£ o ride); worin Z° w e oben definiert ist,

oder ihres reaktloqa.f,gm,ga.ay fshistat S an der Am nogruppe oder einem Sal z

davon.s 4. Ver f ahr eninddiicaltioryel gl pedt'@roie i@ bupy MU amME 8n GBCs Jdntlfidiailyleda C2-Ce),

| ~~~1,- ~k hydroxyimino(alkyle enl €)-CeROphénylimino(alkyle en C, -Cs), alcanoyle en Ci-Cs @
55wor| n Z1 far W\hgdsew@kgé bn Od@)plﬁ'ﬂlihvl(alkﬂéethrCﬂder ei nes Sal zes

der sel ben, das unf &lindglylckrbenmBuar chf ~hrung ei ner Acyl i erung ei ner Ver bnmdung

der Fornel 60 Efmdgingiefbcdyier Bl l'c L RDs 15 6

E~~~ b W \henzpyle Zui pairteavoll bm ol déuxpubstituaritss choisisdians letgreupe constitué d'un

reakt i onsf ahi gen Delomg shalogene. disip gmepe RIYTOAd pencaesi od irbhalelatiyle on Babon. &

Modi fi kation des Ver§naseameviaauipeutfugirun@eme dhalagbng ehunyipuen leay emfefs: daB

man ei ne Ver bi ndungyiamisefalcanoyigey ¢rafe): op Hﬂé“ﬂﬂ@i’mé'ls 7 f-En AUk RSy ¥ B grogpg

der sel ben, he esté[“l“f’ ach Inem Verfa maB Anspruch 1

phar miieutl % ghe ?q'l'—e 'éﬁt%qg??tder

S 9;;21: ¢
genannt en \7 on gl'm:ﬁi I;rjélr unoe(j;alat[.lf‘ﬂ ltu scE:#%w %éansgq rou on ltrt?éoéj ttel
oder Tragery }g ﬁn gﬁa foplo o & S G Jvapﬁﬁants
ino; ie s jusqu'a tom e c

S uj\vant S: %ﬁ;upg

‘e 20 ot un de ses sels pharmaoeut(quement acceptable.

2. Composé de la formule :

25

35

4 dans laquelle Z' est un atome d’hydrogéne ou un groupe fluoro,
40 et un de ses sels pharmaceutiquement acceptable.

3. Composé de la formule :

50

55
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1. Conpos6 de la fornule: 30 40 dans laquelle Rl est wun groupe phdnyfre ou
daphtyl e, dont chacun pout avoir 1 h 3 substituants cholsis
constitu6 d' un atome d' hal ogbne, EP QR8QPMWBL ani no, al coxy Hmmmmm@ﬂm
nono(ou di ou tri)halo(al kyle en Cl1-Cs), 45 X est -0* ou -Cl M *
R3 (pu R3 est ,un ,afq1en o) Bfgﬁgﬁmg %r.}agi;%ﬁ&eemé\]oky' e en & -G5), A est

t debbptabie C70 dU!

une |iaison peut avoir un ou plusieurs
groupe al ky?tgngﬁgeél?'%g?&g est un atome d' hydrogene; un groupe

phényl (al,cepgydoss db fihgidy ) qui peut avoir un ou deux substituants choisis
dans | g groupe constitu6 d' un atonme d' hal ogbne, d'un groupe hydroxy, nitro,
alkyle en ¢ -Cs, alcoxy en CG -C6, am no et im dazolyl(alkyle en Cl

-Cs)am no; 61 EP O 3 79 Bl 11c L M Sli
i ndol yl (al cénoyl e inférieur)j_qui pQut avoir un groupe carboxy ou al coxy(en

C, -C6)- carbonyle; imdazolyl (al ? noyl e inf~r . qui nol yl (al cenoyl e
inferleur); 5 N— | yl car bony peyut avolr gn groupe

N, N-di (al kyl e en CiZ<Cs) no(al ky\.e en Cl-( yi%ﬁoﬁykyle en

C -C0), phdnylimn¢(alkyjle en C, - ~ I 9 CO ou droxy(al kyl e

en C, -CO06)pi p~raziy Kyl e en -Cs); quinblyl carbonyl e;

i ndol i nyl car bonyl e; ™ — N benzoyl e "Qui pout avoir un ou deux
substi®uants choisis dans | elgroupe constitu6 d' un atonme d' hal ogbne, d'un
groups amno et nono (ou di Qb tri)halo(alkyle en G -C6); ph~nyl carbanoyl e
qui peut avoir un atone d' halagbne ou un groups al coxy en Cl-C6;

p_gdnyl am no(al canoyle en G -C0); ou phenyl (al canoyl e en C2-C6) qui peut
avoir yn groupg am A8 s 38 un rouezaﬁrg g%"é'l on que, lorsque Rl est un groupe
phenyl e qwet%ﬁug Q glgrb;dg,gacgﬁﬁuﬁ?net pRgne, quo X est -CH2- et A un groupe
al kyl bne en C§ R2 ne soit pas alors un atone d' hydrogene, un groupe

i ndol yl car bedhydoss digfokMNd € qui pout avoir un ou deux substituants choisis
dans | e groupe constituwd' un atone d' hal ogene et d'un groupe
triflugromthyle, ou phenyl (al canoyle en C2-C6) qui peut avoir un groupe
am no, ou "inferieur" veut i j ysqu' agp atones de carbone,

( Zr)

35

LN dans laquelle Z' est un atome d'hydrogéne ou un groupe fluoro,
’ 40 et un de ses sels pharmaceutiquement acceptable.

6. Composé de la formule :

0 AN

&6

dans laquelle 2! est un atome d'hydrogéne ou un groupe fluoro,
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ot 250 Io 358 gels s raceutquemnt accentub I#lflmmzmmmm

| aquel l e Z' aet un atone d' hydESdH3RO WA BRIn gr oupe fl uoro, &t Un
ses sets pharnmaceuti quenent acceptable. 3 Conpose de |la for rrul e: "
| 1111111 111111

71 (NECO 1. 62 '
IIEI 1] eﬂ'ﬁelsfsgeps@qa%%&upiﬂgggéacdmﬂhm? aquel l e Z1 est un atone d' hydrogbne
ou un gr 3"*6%%54“'05’9‘1“% &g,pgég dgq'asfor%meg,a)ahar maceut i quenment acceptable. 4.

Oorrpose N /
N 75 :1-0 - S Iaquel l e R est un groupe 2-fluorophdnyle,
et un de ses sel s phar ma dut ?q\uemen Oacceptabl'e. 5. Conpos6 de la fornule:
25 0 30 35 N Lo 1 -36 dans | aquelle
Z' est un atone d' hydr n u un ghoupe fluoro, 40 (1z) et un de ses sels
phar macout i quenent accéptaljlie. 5. §q de la formul e: 46
0 500 SN — N . HE 55
2 g

L

R

15 dans laquefle
R!, X st A sont chacun tels que définis dans la revendication 1,
4 condition que, lorsque R est un groupe phényle qui peut avoir un atome d'halogéne et que X est
-CH:-, A ne soit pas alors un groupe alkylene en Ci-Cz;

- ou un de ses sels, qui consiste 2 faire réagir un composé de la formule :
20
XA
()Y
N
2 4
- -
02 R
i———_ N
30 -
dans laquelle
R', Aet X sonf  chacun tels que définis en revendication 1,
R* est un groupe alkyle en C1-Cs,
35 - ou un de ses sels avec de ['ammoniague ou un de ses sels.
8. Procédé pour préparer un composé de la formule :
40 —
X A
. \ /0
N-
.-Rz
Ne-x,
45
r_— N
Rl
50
dans laquelie
R, X et Asont chacun tels que définis en revendication 1, et
RZ est un groupe phényl(alcénoyle inférieur) qui peut avoir un ou deux substituants
: choisis dans le groupe constitué d'un atome d'halogéne, d'un groupe hydroxy,
55 nitro, alkyle en C1-Gs, alcoxy en Gi-Cg, amino et imidazolyl(alkyle en C;i-Cg)-

amino; indolyl(alcénoyle inférisur) qui peut avoir un groupe carboxy ou alcoxy(en
C1-Cs)carbonyle;
imidazolyl (alcénoyle inférieur);
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66 dans | aquel | e Z1 est un atone d' hydrogene ou un groups fI
O 360%111111111111111 11,111 11 EP.Q_350 079 Bi mﬂm HMU ’m
L * et un de ses sels phar nac%‘fjf’ﬁ&%g?ﬁam accept abI e 7. Pr 00e

pr6parer un conpos4 de la fornule (la): 5~ ~ ~ ~ ~ 0 10 is

dans laquelle R, X et Aq RER c@&%‘dﬁén&ﬁi S que do6fi n| S dans | a revendi cation

1, a condition que |0rsiﬁﬂé fylc borz Hu%u&@&%egr&lﬂgmﬂ (]1,| R erP8 U )iyl 3n
atone d' hal ogbne et que g.&$hyarbiiiino BifiE e Bl -Es)PERnAmAb@IkHE o) CREDGIcaHOHY | bne
en Cl1-C2; ou un de ses segl(ﬁ,csqut]y&&walkﬁet&@.-csfp&iéfaﬁinfl(aﬁ@één ¢irconpos6 de | a

formulg: -- 20 X A /0 2Gumolyicarbongle;~~~~ 26~~~~~~~~~~~- -52-4 30 dans

| aquel e R, A et X sontindolifyleabenplef €l s que definis en revend| cation 1, R4
est un groupe aldepdogie @til peut avéiieyn addeux subslitiants) clidRissiess |6 glospecsorstituél e

| " anmoni aque ou un de seaBunsain®. d'l&logﬁreod'adﬁroqzmwmmr&!mwnel(oumnon:(ﬂ)natowylelenI a
formul e: 40 Ci-Cs); XA / 2 45 50 dans
| aquel®e RI, X et A sontphényichrberonylet quf Belqa@"dlefamesi halegane \pu wiligeaupd Bleoxt en et
R1 est un groupecwfhenyl (alcenoyle inferieur) qui peut avoir un ou
deux substituants ch0| si Phenyiapinofaisangyl S e %%’tﬂel‘mcﬂ°ﬁ% "a&o‘?réq‘ﬂpﬁéﬁ‘(ﬁé'ﬁe

d' un groupe h dr oxy 9r°“pea’“'"°' nitro, alkyle e%ne qule(;(6esst

| IEEIOD a T R! gst g %nk Qél gvpir upygtome d'h
EEEIE T Tt e'%?,awg*gﬂﬁ%f?gaom e

Cl-G ) car b riﬂuorom
phényl(alcanoyle en C2-Cs) qui a un groups amino, ou
g . un de ses sels, qui comprend la soumission d*un composé de la formule (Ia) indiqué en revendication
\\./' 20 7, ol "inférieur" veut dire jusqu'a 6 atomes de carbone, ou son dérivé réactif au groupe amino ou un

de ses sels, & une réaction d'acylation

9. Procédé pour préparer un composé de la formule :

25
(Te)
\‘s../ 30 A
— N
Zl
35 o’ ]
. \

N~ :

40 dans laquells 2! est un atome d'hydrogéne ou un groupe fluoro,

ou un de ses sels, qui comprend la soumission d'un composé de la formule :
45 R and
( T |
50
85

 dans laquelle Z! est tal que défini ci-dessus,
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64  EP 0 360 079 91 1 C 1111111111 81 1,101

—_—
qui nol yl (al cenoyl e inferieur); W bonyl e qui peut av0| wn m

N, N-di (al kyle en C -Cs)am no(aEr kyl'e en Cl, hydr oxyi m no J y ﬁll,””m
Ct-C6), phenylimno(alkyle en C1 -CE ), al canoyl e en C1-CG ou hydrox (a kyfe *
en Cl - Csipms igpeliaza’ estlid] aiidghine ciedesdus,- Cs) ; 5

qui nol yl oalsdzmdéywéeéaaﬂrmi@ifaupe/émmbonyl e; benzoyle qui pout avoir un ou deux
subst i t u@nug desrsisels, S wearigctibedgeyiatigne constitu6 d' un atons d' hal ogene, d'un
groups amno et nono (ou di ou tri)halo(alkyle en C 'C6); 10

ph6rfy| ¥arPimefdsow ritparepuLrompesside lafermyleons d' hal ogene ou un groupe al coxy en

Cl -CE; ph6nyl am no(al canoyl en C-CE); ou phenyl (al canoyle en C2-Cr) qui

pout avoir un grou ﬂrﬁTTP; a candltl on quo, lorsque RI est un groups

phdnyl e qui peut aqm r un’ atomp-d' hal ogene, que X est 16 -CH2- et A un

gro Jos al kyl ene e : i
ben? oyl e qui po ‘ ns | e groups
constitue d un gto ‘ trlfluor6 l e, ou

phenyl (al canoyl i ou un de es sels, qui
conprend | a soum Q{)rrposG de | a formut’e (la) indique en

revendi cation 20 7, "inferieur" veug dire jusqu' a 6 atones de
carbone, ou son dé6rive Ff“au groups am no ou un de ses sels, a une
reaction d acylation 9 ed6 pour pré6parer un conpos6 de la formule: 25
I 0 1~~~ N 35 - 40 dans
Iaquelle Z1 est un atons™d hydrogene ou un groups fluoro, ou un de ses
elz'sa qui conprend | a soum ssion d' un conpose de |la formule: 50 55 dans

| aquel | e daib 1emélie tZe bst gnl atodel 8'hytrogene-allem gtespe fbro, EP 0 360 079 B1

0 *cLM | bliun de ses sels, qui comprend la soumission d'un composé de la formule :

25

~ 30
35
N dans laquelle Z' est tel que défini ci-dessus,
- 40 ou son dérivé réactif au groupe amino,
ou un de ses sels, 3 une réaction d'acylation.
11. Composition pharmacsutique, qui comprend comme ingrédient actif, un composé de la revendication 1,
2, 3, 4, 5 ou 6, ou un de ses sels pharmaceutiquement acceptable en mélange avec des supports
45 pharmaceutiquement acceptables.

12. Composé de la revendication 1, 2, 3, 4, 5 ou 6 ou un de ses sels pharmaceutiquement acceptable,
pour emploi comme antagoniste de la cholécystokinine.

50 13. Composé de la revendication 1, 2, 3, 4, 5 ou 6, ou un de ses sels pharmaceutiquement acceptable
pour emploi dans le traitement ou la prévention de I'émésis ou de la pancréatite.

55
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1*1111211 111121 I1il 11111 dans laquelle Z' est tel que ddfi ﬂ',

[ us
ou son d6riv6 reactif au groupe ] de ses sels, a w Fi ”U'
d' dcylation. 5 10. Procedd pour gépeggﬁ%&étﬁpconpose de |l a folrllnsu #ﬂ . *l’
- 10~~~ .4 dans laquelle Z est un atonme d' hydrogbne ou un '_

groupe f lgd@nQicatidhs PRuritEts Sonteddtant siivtint SE¥TPr end | a soum ssion d' un conpos6
de la fornule: 25 "30 t v N 35

dans | aqyel prgcsds psid brépaPdr uhlbéingdsd delh fofhuidi@g:sus, 40 ~ou son derive reactif
au groupe am no, ou un de ses sels, A une r~action d acylation. 11.
Conposs tion pharmaceuti que, qgi conprend comme ingr6dient actif, un conpos6
de la revendication 1, 2, -3 , 5 ou 6, ou un de seS sels

phar maceut i quenent accet(ab en nedange avec des supports 45
. 1% Conpose de |l a revendication 1, 2, 3, 4,

phar maceut i quenent acce
5 ou 6 ou un de ses sg i quenment accept abl e, pQ?r enpl oi come
‘%L3. Corpose de | a‘f&Vendi cation 1,

antagoni st. de la cho 51 oki ni ne.
2, 3, 4, 5 0u 6, ou uR 5¢s_sel s/ pharfracout i quenent accept abl e pour
enpl ol dans le traitenment ou fa pré6vention de |'6msis ou de |la

pancr6atite. 55 66 ; EP 0360 079 B1
Hill frrrrrnd 11111 B Revendl cat | ons pour |"EW contractant
sul varf: ES 1. Proced6 pour pr6parer un conpos6 de la formule (la): 5 4A
/ N 10 ?]ans laquelle "12 dans |aquelle R est
un groupe pREGELS Ty 350 bk A AR e s MO S Bl
choi si's”dans € gr qil, GRGiK dSiothe haBgend ek RO SHES al HICOE0 Y fond®l 1O
a\i\@'gxyzoen Cl-GCs, ety BPHRuSKye en C14&), di ou tri)halo(al kyle en
Cl - )1 X est -0- ou

..CH.-

l

{oli R® est un atome d'hydrogéne ou un groupe alkyle en C1-Cs),
. Aest une fiaison ou un groupe alkyléne en C1-Cs qui peut avoir un ou plusieurs groupes alkyle
S~ 30 en C1-Cs,
& condition que, lorsque R! est un groupe phényle qui peut avoir un atome d'halogéne et que X est
-CHz-, A ne soit pas alors un groupe alkyléne en C1-C»,
ou un de ses sels, qui consiste & faire réagir un composé de la formule :

35

&b
45
dans laquelle :
R', AetXsont chacun tels que définis ci-dessus,
R* est un groupe alkyle en Ci-Cs,
ou un de ses sels, avec de I'ammoniaque ou un de ses sels.
50
85

67



X est -Oou -CH 25 (00 R3 est un atome d' hydrogbne ou un ’

en G=+*CG, Aest une |iaison e al kytene en Ci1- miﬁ

avoir un ou plusieurs groupes aPEng&O%QB? ' ’m””"’

condition que, lorsque Rl est un groupe ph6ny| e qui pout av0| r un atorre

d' hal ogNerRids P& prépsret un-coiosé délaléim@igt t pas al ors un groupe al kyl bne on C,
-C2, ou un de ses sels, qui consiste Afaire reagir un conpose de |la

formule: 35 40 2

45 dans laquelle RI, A et X sor n.} hacun tels quo d6finis ca-dessus, R4

est s un groupe al kyl e en,’C, %)\ ou fn de ses sels, avec de

| " anmoni aque ou un de ses sels.\50 53 67 J XL M S 2. Proced6 pour

pr6parer un conpos6 de |a forgk : .2

0is dans laquelle R, X sont ch S5r&as que définis en

revendi cation 1, et R2 est henyl (al cdnoyl e i nfdrieur)qui

pout avoir un ou deux substituants cHoisis dans |e groupe constitue d' un

atone d' hal ogbne, d'un groupe hydroxyl nitro, alkyle en Cl-Cs, alcoxy en Cl

-Cs, anmino et imdazolyl(alkyle en C™ -C6 )am no; indolyl (alc~noyle

i nfdrieur) qui pout avoir un groupe carboxy ou un groupe al coxy(en 'x ~20

C1C Cr ) 'yl (al c6 I
i nf erl eL(r: A ? 54"?;{] I)Jn %5;9 Nac&natslggfe{' fiis & éh%e'ﬁ:f%j)ngp%:l no y (a ¢ n% em »
logého gr mtro '

-Cs)amno(aﬂ n,|e ro 1

(alkyle en Cl - ) , cfi ! Gmino mndazolyl(alkdf en C1-Cs)am|no.

yd oxy(al kyl e en Cmddlﬁ%@ér@ﬁé ?h?én&)fﬂ &béuy bir@H ¢ diky ofll 510U aﬁ:@afy@ﬁnw €,
bd Nyl car bonyl e; chefjemshfe;qui peut avoir un ou deux substi tuant s choisis

dans | 0 groupe consiridaddyi@icéhdyidin@hgurgl’ hal ogbne, d'un groups anmino et nono
(ou di ou tri)hal o( glivy@céasyidiniérieus;) ; 30 phényl car banoyl e
qui pout avoir un ainoélgcatbolde qu.iPEUE avdl ubl BroggeNR-gi(ziidyle ®X 1 -Ckhahibo (alkgl en Ci-
Cs), hydroxyimino (alkyle en C1-Cg), phénylimino (alkyle en G1-Cg), alcanoyle en Cs-
25 Cs, ou hydroxy(alkyle en C;-Cs)pipérazinyl(alkyle en C; & Cs);
quinolylcarbonyle;
indolinylcarbonyle;
benzoyle qui peut avoir un ou deux substituants choisis dans le groupe constitué d'un
. atome d'halogene, d'un groupe amino et mono (ou di ou tri)halo(alkyle en C1-Gs);

" 30 phénylcarbamoyle qui peut avoir un atome d'halogéne ou un groupe alcoxy en Ci-Ce;
phénylamino(aicanoyle en Cy-Cg); ou phényl(alcanoyle en C2-Cs) qui peut avoir un
groupe amino, oll "inférieur” veut dire jusqu'a 6 atomes de carbone,

& condition que, lorsque R' est un groupe phényle qui peut avoir un atome d'halogéne, que X est

-CHy- et A un groupe alkyléne en C1-C2, R2 ne soit pas alors un groups indolylcarbonyle, benzoyle qui
35 peut avoir un ou deux substituants choisis dans le groupe constitué d'un atome d'halogéne et d'un

groups trifluorométhyle, ou

phényl{alcanoyle en C2-Cs) qui comporte un groupe amino, ou

un de ses sels, qui comprend la soumission d'un composé de la formule (1a) indiqué en revendication 1

40 dans laquelle R, A et X sont chacun tels que définis en revendication 1,
ou son dérivé réactif au groupe amino,
ou un de ses sels, & une réaction d'acylation.

45

50

85
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ph6ny|an1no(a|canoy|e en Cl-Cs); ou phenyl(alcanoyle en C2

avoi r un groups am no, o0 "inf ~rgs}§|r36 &?E dire jusqu' a 6 a "!mm“”m
carbone, A condition quo, Iorsqu 0 gr oups phenyle qui peut

un atone d' hal ogene, que X est - - et Aun groups alkylene en C -

no soit Qasgmggégrpgur% g,rep%oc%mbggggg)gf%gonyl e, benzoyle qui 35 peut
avoir un ou deux substituants choisis dans | e groups constitu6 d' un atone

d' hal ogene et d'un groups trifluoronmethyle, ou phényl(al canoyle en Cr-Cs)
qui conporte un groupsyats ou un de ses sels, qui conprend |a sounission

d' un gonpos6 de la for i n® que en revend egtion 1 40 dans

| aquelle R, A et X spRt chag s qus dd ve'n@i__fgti on 1, ou son
derive r6actif au g 2 Weeges 3 ne ro6act’i on

d' acyl ation. 45 50 (5 68 079 11 ™% c L 11111

1 3. Proc~d6 pour un conp 6,de | a fq;nule 5

~~~~~ M k X hn ("' ¢
10~~~~~~~~~ 1 N dans | aquelle Z' est
un atone d' hydrogbne ou u "luoro, ou un de ses sels, qui conprend

| a soum ssion d' un conpos§”de Ja formul e: S 20 252 1 30

- 35 | dans | aquelle Z que d6fini. ci -dessus, ou son d6riv6

r~act’f au groupe ami no, de ses sels, a une r6action d' acylation. 4.
Proc~d4 pour preparer un conpose de la fornule: 40 45

H €~~~ 2\{ Liie 2' est un atome d‘h;aj i%mﬁsouﬁﬂ roupe fluoro, == 95
dans | aquel Egn g%,s Wi RnBraky Fals) co%soéérhegggmg fluoro, ou un de ses
Sels, ,fui conpren soum ssion d' un conpos4 de la fornule:
/0
—4 ( I,)
ot
25 Nd3
“,
. 1
N 30 '
35 dans laquelle 2! est tel que défini ci-dessus,
_ ou son dérivé réactif au groupe amino,
ou un de ses sels, & une réaction d'acylation.
AN 4. Procédé pour préparer un composé de la formule :
40
N T
45
l I ( =-p )
=
50
55 dans laquelle Z' est un atome d'hydrogéne ou un groupe fluoro,

ou un de ses sels, qui comprend la soumission d'un composé de la formule :
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6?1 1‘5Ega233l62q8<7ﬁl 2121 est tel Egue defi ni delslsLSI | LLI Isloln>}j M“‘mm‘f\““\

au ‘groupe am no, ou un de ses s £ 36 079, B1 r6act| on d acylatio ¢ 20
Revendi |l catl ons pour |'Etat contractant sulvant: 6R 1. Proced6 pour
preparer un conpos6 de ia fornule (la): 25 X

a N< C >(a) \ 30

F- 35 dans | aquel fe Rl 4st L groupe phényle qu naphtyl e, dont
chacun peut avoir 1 a § substy s choi sis dans Ie(igrgup;gl constitu4 d' un
atong d' hal ogbne, d' adcoxy en Cl-C6, et nono(ou di ou
tri)halo(al kyl e on -O ou (0O R3 est un atone

d' hydr ogbne ou un gnoupe IkyI e en £ xEs, 40 A est- . une |iaison ou
un groupe al kyl bne enxgl R

en Cl1-C6, a condition que, Io sque R1 est un groupe phenyle qui peut avoir
un atone d' hal ogbne et que €H2-, A ne soit pas alors un groupe

al kyl bne on C, -C2, ou un sels, qui consite a faire reagir un
conpos4 de la formule: 46 ~ 50 '

FA A : o~~~ ~ ~ ~ ~~~0R ~

-s 55 dans Iaquel le R, Aet X sont chacun tels que definis ci-dessus, 70
EP 078360 079 * IlclTT11T11111i1 R4 est un
gr oupe aI 'e 'q‘&f’eUh"'d’Ss%%s sel s, avec de |'ammoni aque ou un de

roupe amino

rivé al
ses sels. ¢ u,. FaseE samﬁﬁﬁéa ok ety iontin CoMPOSe de | a formle:

\—“20 Revendications pour I'Etat contractant suivant : GR

1. Procédé pour préparer un composé de la formule (la):

25

@ S . (12)
}t-:
5

R-

85 dans laquelle
R'est  un groupe phényle ou naphtyle, dont chacun peut avoir 1 & 3 substituants choisis dans le
groupe constitué d'un atome d'halogéne, d'un groupe amino, alcoxy en C1-Cs, et mono(ou
di ou tri)halo(alkyle en C1-Gs),

— X est -0- ou {oli R® est un atome d’hydrogéne ou un groupe alkyle en C-Cs,
40 A est une liaison ou un groupe alkyldne en C{-Cs qui peut avoir un ou plusieurs groupes alkyle
en Cq -Cs,

A condition que, lorsque R! est un groupe phényle qui peut avoir un atome d'halogéne et que X est
-CHz-, A ne soit pas alors un groupe alkyléne en C1-Cz,
ou un de ses sels, qui consite & faire réagir un oqmposé de la formule :

50
> 0O-50.~%
..O2 =

55

ol

dans laquelle
R, AetX  sontchacun tels que définis ci-dessus,

70



5;\| / 10 ~~~~72 15 T——
ﬁaquél le R, X et A sont chacun %ﬁbﬁpﬂﬁf’%ﬁf“ nis en revendi ca l’mmm 'IHHI””"I

est un groupe phknyl (al cnoyl ) qui pout avoir un oUf dédux
substituants choisis /} 20 dans | e groupe constitu6 d' un

atome d' hal qghge, d' iHgElipRYRfe SVELQXY, nitro, alkyle en Cl-Cs, alcoxy en
Cl-GCs, am pPurfde s’e&é?sa%l:lié( r%)ii'a&;e%ﬂ ufbis §e3 syigm no; i ndol yl (al cenoyl e

i nferi eur) qui peut avoir un groupe carboxy ou al coxy(en C -Cs)- carbonyle;
i m dazoly| btaib pay bRpirsiualchiptsd de I& Tormule : qui nol yl (al c~noyl e

I nferseur); indolylcarbonyle qui pout avoir un groupe N, N-di(alkyle en
Cl-CS)am no(al kyle en C1 - GCs), hydroxyimno(al kyle en G -Cs),

phényl i m no(al kyle on G -Cc), alxc yle en G - Cs,ou hydroxy(al kyle en G
A Cs) pi perazinyl (al kyle en C -CYy .agg}, nol yl ®ar bonyl e; SD

I ndol i nyl car bonyl e; benzoyl e qui pout avoi
dans 1e groupe constitu6 d'un thaI o]
nono(ou di ou tri)hal o(al kyle danoyl e qui pout avoir un
atonme d' hal ogbne ou un groupe % Cs; phenyl am no(al canoyle en G

-Cs); 35 phdny (al cénoyl e en C2-Cs).qui pout avoir un

un ou deux substituants choisis
_d'an groupe amno et

groupe amino, ou "inferieur" vout dirdlusqu A 6 atones de carbone, a
condi i on quo, |orsque RI est un groups ph~nyle qui pout avoir un atone

d' hal ogbne, que X est - - et A un groupe alkylne en G -Cs, Ra no soit
pas alors géa. S&E&é&l&’% ey R'se/,ﬁ qgw aémqweﬁa.&mm pout ‘avoir un
ou deux su S ant Sy LAY pSIpﬁé ndyf® iAERR -quiGsaUSvbil Ur%o&idél& stbeaEndcdgi ogene
2_d' yn 40 gr OUP&ank id drbupB'e Mh.e atofb! aiRBIEERNS, (ch GRIMEY hfdirdy) rfwd; &idde QU

CONpOrte un groupe agi ¢i0Gs, SbxyBn BECS Bfiing &Y iBidazakkalkye 'BR CEBEarido; SOUM SSI On
d' un conpose de la f ﬁadi;lwhlaénéﬁa)nfénaﬁ) G Po@Navbie Ve gbussabdrsdly bu Aloxi(eh OY-Cs)-
(I ~~~~~~ a) 50 carbonyle; - 55 dans | aquelle
R, A et X sont chacenidabali(aicénone idgfisunji S en revendi cation 1, ou son dcriv4
r~actasf au groupo angquiolyl@adnayie icidrieszs sel s, a une reaction d' acylation. 71
indolylcarbonyle qui peut avoir un groupe N,N-di(alkyle en C1-Cg)amino(alkyle en Ci-
Cs), hydroxyimino(alkyle en C;-Cs), phénylimino(alkyle en C1-Cs), alcanoyle en Cq-
Cs ,ou hydroxy(alkyle en C1 & Cg)pipérazinyl(alkyle en C1-Cs);
. quinolylcarbonyle;
' s indolinylcarbonyls;
benzoyle qui peut avoir un ou deux substituants choisis dans le groupe constitué d'un
atome d'halogéne, d'un groupe amino et mono(ou di ou tri)halo(alkyle en C1-Cs);
phénylcarbamoyle qui peut avoir un atome d'halogéne ou un groupe alcoxy en G1-Cs;
phénylamino(alcanoyle en Ci-Cs);
35 phényl(alcanoyle en C2-Cs) qui peut avoir un groupe amino, oll "inférieur” veut dire
jusqu'a 6 atomes de carbone, :
& condition que, lorsque R! est un groupe phényle qui peut avoir un atome d*halogéne, que X est
o -CH;- et A un groupe alkyléne en Ci-Cs, R2 ne soit pas alors un groupe indolylcarbonyle, benzoyle qui
/ peut avoir un ou deux substituants choisis dans lo groupe constitué d'un atome d'halogéne et d'un
40 groupe trifluorométhyle, ou
phényl(alcanoyle en C2-Cs) qui comporte un groupe amino, ou
un de ses sels, qui comprend la soumission d'un composé de la formule (l2) indiqué en revendication 1

45

.h

50

l
R

§5
dans lagusile R!, A et X sont chacun tels que définis en revendication 1,
ou son dérivé réactif au groupe amino,
ou un de ses sels, & une réaction d'acylation,

71



3 \
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Er:ﬂ:ggGlgog;ngrl 23[12“ gnziog?séﬁg%s@cgiﬁlggbhe ououn grou!p,i,,“{‘ |[£!!0UI'M1!’I '
un de ses sels, qua conprend ia soumai ssion d un conpos. de la fornule

4.200d3 o] P“%§?3f§P9%5§5§3L$§5”§h4? ~~~~~~~ 25 zL 30~ ~ - 35 dans

3 armuje © . .
| aquel I'e I'nt cl-dessus, ou son d~riv6 rdactif au groupe

am no, ou un de ses sels, A une raction d"acylation. 4. Proc6d4 pour

prdparer un conpos4 romul 7 40 7 ~0 NHCON 50

Z 855dans | aquelle Z\ est uh atonP d' hydrogbne n groups fluoro, ou un
do ses sels, qui co i ssion dfjun 54 qu+a formule: 72
EP 0 360 079 BI e NECO 1M1 1iii 6~ ~~ |/
Nh- K\ 7 ivi'l 10

N 1 -a~Z 16 dans fbk gue deﬁini cd- dessus, ou son derive
reactoi f au groupe amwA0, ses sels, une rdaction d' acyl ation. 20

5. Modification du proc~dd
caracterise en ce qu' on a
non toxi que, obtenu par
forma pharmaceuti quenent QCC
conpBs6 avec un diluant o

revendi.qué en revendication 1 qui est

conpose de la forrmule 1, ou un de SCS sels
cede revendi que en revendi cation 1, dans une
tabl e par ndl ange ou presentation dudit

n support ~pharmaceuti quenent acceptable. 25 30

_ dans laquslle Z' est un atome d'hydrogéne ou un groupe fluoro,
i\ ou un de ses sels, qui comprend la soumission d'un composé ds la formule :
20

25

35 dans laquelle 2! est tel que défini ci-dessus,
ou son dérivé réactif au groupe amino,
ou un de ses sels, & une réaction d'acylation.

o 4. Procédé pour préparer un composé de la formules :

50

55
dans laquelle Z' est un atome d'hydrogéne ou un groupe fluoro,
ou un de ses sels, qui comprend la soumission d'un composé de la formule :

72
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dans laquelle Z' est tel que défini ci-dessus,

ou son dérivé réactif au groupe amino,
ou un de ses sels, & une réaction d"acylation.

~]

10

15

\—/ 20 5. Modification du procédé revendiqué en revendication 1 qui est caractérisé en ce qu'on améne un
composé de la formule 1, ou un de ses sels non toxique, obtenu par le procédé revendiqué en
revendication 1, dans une forme pharmaceutiquement acceptable par mélange ou présentation dudit
composé avec un diluant ou un support pharmaceutiquement acceptable.
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