-C(O)OR®P (wherein R™P represents a hydrogen atom etc.) or -R?'® (wherein R¥P represents
optionally substituted alkyl etc.) and R°® represents optionally substituted alkyl ete. (exiract of a part o
definitions of groups)) (see Patent Document 7), an Xa factor inhibitor consisting of a compound

represented by the general formula (E):

[0011]
R1GE R2E
R1bE
N RE (g
RicE N

\
R1dE AE-R4E

[0012]
(wherein R'¥, R"*E, R'E and R each represent independently a hydroggfl atom, a halogen or a C1-4

alky? group etc., R?€ and R7E are taken together to form -CH;-CHa-N(-#0-R?"5)-CH,- (wherein R™E is
phenyl, phenyl-C1-4 alkyi-, pyridyl or pyridyl-C1-4 alkyl-, phenyl jfsubstituted with R”%, and pyridy!
may be substituted with R™E at its nitrogen atom), A® represents #1-4 alkyl- etc., and RE represents
phenyt héving a substituent or pyridyl optionally having a subgfituent etc. (extract of a part of
definitions of groups)) (see Patent Document 8) and a synthffsis intermediate of a cholecystokinin or
gastrin receptor binding agent consisting of a compound €presentéd by the general formula (G):

[0013)
1
e
ViG
o g\
Yo
[0014)

.» V1€ represents -N(COR%)- stc. (wherein R*C represents an aryl
ftuent or an arylalkyl group optionally having a substituent etc.), Z°

(wherein U'C represents -CH,-
group optionaily having a su
represents -C1-3 alkyl-R*tc. (wherein R*® represents a phenyl group optionally having a substituent),
R3® represents a halogegfor an alkyl group etc., R® represents a C1-3 alkyl group, and nG and pG each

ropresent an integer g 0 to 3 (extract of a part of definitions of groups)) (sec Patent Document 9),

[0015]

ibitor (see Patent Document 23), an angiotensin II converting enzyme inhibitor (see Patent
ocument 24), an EDG-5 antagonist (See Patent Document 25), a PTPase inhibitor (see Patent
Document 26), an ADAM-TS inhibitor (see Patent Document 27), an anti-cancer agent (see Patent
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(R

[0033]
(wherein U? represents a methylene group, an oxygen atom or -NR%-, R* and R*%feach represent
independently a hydrogen atom or a methyl group, and other symbols are as ¢ffined in the above
mentioned [1], provided that R® nad R™ may be taken together with a carbfn atom to which they are
bound, to form cyclopropyl).
[16] The compound according to any one of the above mentioned [1)€o0 [15], wherein the ring A is (i) a
5-to 6-membered monocyclic heterocyclic ring containing one to ffur heteroatoms selected from an
oxygen atom, 4 nitrogen atom and a sulfur atom or (ii) a 9 to 1@Fmembered bicyclic heterocyclic ring
containing one to four hetercatoms selected from an oxygen gftom, a nitrogen atom and a sulfur atom,
[17] The compound according to any one of the above meftioned [1] to[15], wherein thering A is a
C5-6 monoeyclic carbon ring or a C9-10 bicyclic carbgh ring,.
[18] The compound according to the above mentiongl [16], wherein the 5- to 6-membered monocyclic
heterocyclic ring containing one to four heteroatgfhs selected from an oxygen atom, a nitrogen atom
and a sulfur atom is thiophene, furan, pyrazolefisoxazole, thiazole or pyridine, and the 9- to 10-
membered bicyclic heterocyclic ring contaigfng one to four hetercatoms selected from an oxygen atom,
a nitrogen atom and a sulfur atom is bengbthiophene, indole or imidazopyridine.
[19] The compound according to the glove mentioned [17), wherein the monocyclic carbon ring is
cyclopentane, cyclohexane, cyclohgkene or benzene, and the C9-10 bicyclic carbocyle is naphthalene,
[20] The compound according tgfthe above mentioned [14], wherein the compound represented by the
general formula (IV-3) is
(1) cis-4-(2-{9-[(2,5-dimef#y]-1,3-thiazol-4-yl)methyl}-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1} -2-

(2) rel-[(2R,68)-4-(249-[(S-chloro-2-thienyl)methyi]-1,3,4,9-tetrahydro-2H-betz-carbolin-2-yl }-2-
oxoethyl)-2,6-di yl-1-piperazinyllacetic acid.

[22] T compound according to the above mentioned [19), wherein the compound represented by the

genglal formula (TV-2) is:
cis-4-{2-[9-(3-flucrobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3"4, 5]pyrrolo{2,3-b]pyridin-7-yl]-2-
oxoethyl}cyclohexanecarboxylic acid, .E‘
(2) trans-4-{2-[9-(2,4-difluorobenzy))-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrrolo[2,3-b]pyridin-7-
9



blpyridin-7-y1]-2-oxoethyl }cyclohexanecarboxylic acid,
(50} cis-4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5pyrrolo[2,3-b]pyridin-7-
yl]-2-oxoethyl} cyclohexanecarboxylic acid,
(51) cis-4-{2-[9-(3-chloro-5-flucrobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrrolo[2,3-
b)pyridin-7-y1)-2-oxoethyl}cyclohexanecarboxylic acid,
(57) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrrolo]2,3-b]pyridif-7-y1]-2-
oxoethyl}-2-ethoxybenzoic acid,
(58) 2-ethoxy-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5 ]pyrroloff,3-b)pyridin-7-
yl]-2-oxoethyl} benzoic acid,
(59) (3-{2-[9-(3-fluorobenzyl)-3,6,8,9-tetrahydro-7H-pyrido(4',3"4,5 ] pyrrolo[ 2, #bIpyridin-7-y1]-2-
oxoethyl} phenyl)acetic acid,
(60) (3-{2-[9-(2,4-diflucrobenzyl)-5,6,8,9-tetrahydro-7H-pyrido{4",3":4,5] pyffrolo[ 2,3-b]pyridin-7-yl]-
2-oxoethyl) phenyl)acetic acid,
(61) 4-{3-[9-(3-fluorobenzyl)-5,5,8,9-tetrahydro- TH-pyrido[4',3":4,5 lffyrrolo]2,3-b] pyridin.7-¥1]-3-
oxopropyl} benzoic acid,
(62) 4-{3-[9-(2,4-difluorobenzyl})-5,6,8,9-tetrahydro- 7H-pyridoff',3":4,5pyrrolo[2,3-b]pyridin-7-y1]-3-
oxopropyl}benzoic acid, _
(63) 3-{3-[9-(3-fluorobenzyi)-5,6,8,9-tetrahydro-7H-pyrighl 4' 34, 51pyrrolo[2,3-b]pyridia-7-yi]-3-
oxopropyl}benzoic acid, '
(64) 3-{3-[9-(2,4-difluorobenzyl}-5,6,8,9-tstrahydroff H-pyrido[4',3"4,5 ]pyrrolo[2,3-b]pyridin-7-y1]-3-
oxopropyl}benzoic acid,
{65) 2-chloro-4-{2-[9-(3-{luorobenzyl)-5,6,8, 9 etrahydro-TH-pyrido[4',3':4, 5 }pyrrolo[2,3-b]pyridin-7-
yl]-2-oxoethyl} benzoic acid,
(66) 3-fluoro-4- {2-{9-(3-flucrobenzyl)-546,8,9-tetrabydro-7H-pyrido[4', 34,5 pycrolo[2,3-b]pyridin-7-
yl]-2-oxoethyl} benzoic acid,
(67) 3-chloro-4-{2-[9-(3-fluoroberyly])-5,6,8,9-tetrahydro-7TH-pyridof4',3".4,5 ]pyrrolol2,3-b]pyridin-7-
yl}-2-oxoethyl} benzoic acid,
(68) 2-{3-[9-(3-fluorobenzylyh,6,8,9-tetrahydro-TH-pyridof4',3':4,5]pyrrolo[2,3-b] pyridin-7-yl}-3-
oxopropyl} benzoic acid,
(69) 2-{3-[9-(2,4-diflugfobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyrrola(2,3-b]pyridin-7-y1}-3-
oxopropyl}benzoic gfid,
(70) 2-chloro-4-{2£]9+(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrrolo[2,3-
blpyridin-7-yl)/2-oxoethyl} benzoic acid,
(71) 2-fluorgFa-{2-{9-(3-flucrobenzyi)-5,6,8,9-tetrahydro-7TH-pyrido[4',3":4,5 ] pyrrolof 2,3-b] pyridin-7-
yl]-2-oxgfthyl}benzoic acid,
(72) 44 2-19-(3-fluorcbenzyl}-5,6,8,9-tetrabydro-7H-pyrido(4',3":4,5] pyrrolo[2,3-b]pyridin-7-y!]-2-
oxgfthyl}-3-methylbenzoic acid,

3} 4-{2-[9-(2-cyclohexylethy])-5,6,8,9-tetrabydro-TH-pyrido[4',3".4,5)pyrrolo{2,3-b] pyridin-7-y}] -2-
Oxoethyl}benzoic acid,
(74) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7TH-pyrido{4',3"4,5]pyrrolo[2,3-b)pyridin-7-yl]-2-
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(18) (1-{2-{9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3"4,5]pyrrolo[ 2,3-b]pyridin-7-yl]-2-
oxoethyi}-2-pyrrolidinyDacetic acid hydrochloride,

(19) (28)-1-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3%4,5pyrrolo[2,3-blpyridin-7-y]
3-oxopropyl}-2-pyrrolidinecarboxylic acid, |
(20) 1-{3-[9-(3-fluorobenzy!)-5,6,8,9-tetrahydro-7H-pyrido{4',3":4,5pyrrolof2,3-b]pyridin-7-yl
oxopropyl}-4-piperidinecarboxylic acid,

(21) 1-{2-[9-(4-chloro-2-flucrabenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-
pyrido[4',3"4,5 pyrrolo[2,3-b]pyridir-7-yl]-2-oxcethyl}-4-piperidinecarboxylic acid,
(23) (ZR)-1-{3-[9«(3-fluorcbenzyl)-5,6,8,9-tetrahydro-7TH-pyrido[4',34, 5)pyrrolof
3-oxopropyl}-2-pyrrolidinecarboxylic acid,
(24) (1-{3-(3-(3-flucrobenzyl)-5,6,8,9-tetrahydro- 7TH-pyrido[4',3"4,5]pyrrolo[Z.3-blpyridin-7-yl}-3-
oxopropyl}-4-piperidinyljacetic acid,
(25) (1-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3"4, 5 ]pyfolo[2,3-b)pyridin-7-y1]-3-
axopropyl}-2-pyrrolidinyl)acetic acid,

(26) 1-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3"
oxopropyl} -3-pyrrolidinccarboxylic acid,

(273 1-{3-{9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido
oxopropyl}-2-piperidinecarboxylic acid,
(28) (1-{2-[9-(4-chloro-2-fluorcbenzyl)-5,5-dimethyl-#6,8,9-tetrahydro-7H-
pyrido[4',3":4,5)pyrrolo[2,3-b]pyridin-7-yl]-2-oxoegfyl }-4-piperidinyDacetic acid,

(30} (4-{2-[9-(4-chioro-2-finorobenzyl)-5,5-dimglhy1-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrrolo[2,3-b]pyridin-7-yl]-2#xoethyl}-1-piperidinyl)acetic acid,

(32) (4-{[9-(3-fluorobenzyl)-5,6,8,9-tetrahyliro-TH-pyrido[4',3"4,5]pyrrolo[2,3-b] pyridin-7-
yllcarbonyl }-1-piperidinyl)acetic acid,
(33) (4-{2-[9-(3~chloro-2,4-difluorobfnzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5 ]pyrrolo[2,3-
b]pyridin-7-yl]-2-oxoethyl}- 1-pipglazinyl)acetic acid,

(35 (4-{2-[9-(3,5-dichlorobeng#l)-3,6,8,9-tetrahydro-7H-pyrido(4',3":4,5 }pyrrolo[2,3-b]pyridin-7-yl]-
2-oxoethyl}-1-piperazinyl)aghtic acid,

(38) 1-{2-[9-(3-chloro-2 g~ difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5)pyrrolo[2,3-
blpyridin-7-y]]-2-oxogfhyl}-4-piperidinecarboxylic acid,

(40) 1-{2-{9+(3,5-djfhlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrrolo(2,3-b]pyridin-7-y1]-2-
oxoethyi}-4-pipgfidinecarboxylic acid,

(43) 1-{2-[9-(#-chloro-2,4-difiuorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-
pyrido[4',34,5]pyrrolo{2,3-b]pyridin-7-yl]-2-oxoethyl}-4-piperidinecarboxylic acid,

{44) 1-J£-{9-(3,5-dichlorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7TH-pyrido{4',3"4,5]pyrrolof2,3-
b]pydin-7-yl]-2-oxoethyl} -4-piperidinecarboxyiic acid,
(1-{2-[9-(3-chloro-2,4-difluorobenzyi)-5,6,8,9-tetrahydro-7H-pyrido[4",3%4,5 ]pyrrolo[2,3-
Ipyridin-7-y1]}-2-oxoethyl}-4-piperidinyl)acetic acid,

(48) (1-{2-[9-(3,5-dichlorobenzyl}-5,6,8,9-tetrahydro-7H-pyrido[4',3 4,5 ] pyrrolo[2,3-b]pyridin-7-yl)-
2-oxoethyl}-4-piperidinyl)acetic aci,

-b]pyridin-7-y1}-

Ipyrrolo[2,3-b]pyridin-7-yl}-3-

w3543 ]pyrrolo[2,3-b)pyridin-7-yi]-3~
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On the other hand, the deprotection reaction under the acidic condition is performed, for
example, at a temperature of 0 to 100°C in an organic solvent {dichloromethane, chloroform, 1,4~
dioxane, ethyl acetate or anisole alone, or 2 mixed solvent consisting of a plurality of solvents amo

thereof (hydrogen bromide/acetic acid etc.).

[0171]

The deprotection reaction by hydrogenolysis is performed, for example, at gicmperature of 0
to 200°C in a solvent (ether solvent (tetrahydrofuran, 1,4-dioxane, dimethoxyetha:
alcohol solvent {methanol, ethanol ete.), benzene solvent (benzene, toluene etc.
(acetone, methyl etheyl ketone etc.), nitrile solvent (acetonitrile etc.), amide
dimethylformamide etc.), water, ethyl acetate, acetic acid, or a mixed solvght of two or more of them),
in the presence of a catalyst {palladium-carbon, palladium black, palladjim hydroxide, platinum oxide,
Raney nickei etc.), under the hydrogen atmosphere under ordinary p,
the presence of ammonium formate.

(0172}

The deprotection reaction of a silyl group is perfopfied, for example, at a temperature of 10 to
trahydrofuran or acetonitrile alone, or a

sure or increased pressure, or in

40°C in an organic solvent which is miseible with water
mixed solvent consisting of a plurality of solvents amgfg them at an arbitrary ratio) using
tetrabutylammonium fluoride,

[0173]

The deprotection reaction using a mgfal is performed, for example, at a temperature of 0 to
40°C in an acidic solvent (acetic acid, buffgfhaving a pH of 4.2 to 7.2, or a mixed solvent of those
solutions and an organic solvent such as£trahydrofuran) in the presence of a zinc powder by applying
ultrasound or applying no ultrasound, o

[0174)

The deprotection reacybn using a metal complex is performed, for example, at a temperature
of 0 to 40°C in an organic sojfent (dichioromethane, N,N-dimethylformamide, tetrahydrofuran, ethy}
acetate, acetonitrile, 1,4-digkane, ethanol etc.), water or a mixed solvent of them in the presence of a

ine efc.), using a metal compiex (tetrakistriphenylphosphinepalladium (0),
osphine)palladiuvm (II) dichloride, pailadium (II} acetate,
tris{triphgflylphosphine)rhodivm (IT) chloride efc.).
{0175]
Alternatively, in addition to the foregoing, the deprotection reaction can be performed, for
efample, by the method described in T, W. Greene, Protective Groups in Organic Synthesis, Wiley,
lew York, 1999.

[0176]
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TLC:Rf 0.43 (chloroform: methanoi:water=50:10:1);
"H-NMR(DMSO-dg):5 1.31 - 1.66 (m, 4 H) 2.09 - 2.48 (m, 4 H) 2.57 - 2.89 (m, 2 ) 3.63 - 3.89 (m,
H) 4.55 - 4.69 (m, 2 H) 5.42 - 5.54 (m, 2 H) 6.85 - 7.15 (m, 4 H) 7.26 - 7.40 (m, ] H) 7.84 - 7.94 (pf 1
H)8.16-8.25(m, 1 H) 11.93 (s, 1 H).

[0297)
Exam 1) - Example 9(83

Corresponding alkyl halide in place of 1-(bromomethyl)-3-fluorobenzene, andghe compound

produced in Example 8 in place of 1,3,4,9-tetrahydro-2H-~B-carboline-2-carboxylate yfere used, which
were subjected to operation in accordance with Example 1 and, further, a correspgfting carboxylic
acid ester derivative in place of methyl 6-chloro-6-oxohexanoate was used, whigh was subjected to
operation in accordance with Example 2 and, if necessary, subjected to opergflon in accordance with
Example 3 to obtain the following compounds.

[0298]
Example 9(1); 6-[9-(cyclohexvimethyl)-3.6.8,9-tetrahydro-7H-pyridgf4' 3":4,5 pyrrolo[2.3-blpyridin-7-

ylIl-6-gxohexanoic acid
HPLC retention time (min).4.06;

MS (ESI, Pos. 20 V) : m/z=398 (M + H)".

[0299]
Example 9(2); 6-{9-(2-cyelohexylethy!)-5,6.8.9-tetrahvifro-7TH-pyridof4'.3":4.5 Ipyrrolo[ 2.3-blpyridin-7-

yl]-6-oxohexanoie acid

[0300)
.
\
No_# )
N
Z//\/\/COZH
{0301]

HPLC retention tigge (min):4.30;
MS (ESI, Pos. 2§'V) : m/z=412 (M + H)".
(0302} _
Example 98): 6-[9-(3-cyclohexylpropyl}-5.6,8.9-tetrahydro-7H-pyrido[4'.3%4. 5 1ovrrolo[2,3-blpyridin-

7-yl]-6-gfxohexanoic acid

HPLG retention time {min):4.39;
#(ESI, Pos. 20 V) : m/z=426 (M + H)".
[0303]




TLC:Rf 0,24(chloroform: methanol:water=10:1:0.1);
MS (FAB, Pos.) : mfz=462 (M +H)".
[0561]
Example 18{22); 3-(2-{9-[(5-chloro-2-thie ethyl}-5.6.8.9-t dro-7H-

TLC:Rf 0.33(chloroform: methanol:water=10:1:0.1);
MS (FAB, Pos.) : m/z=462 (M + H)".

[0562]
Example 18(23): 3-(2-19-[(2.5-dimethyl-3-thienyDmethvl]-5,6.8,9-tetrahydro-7H-

pyrido[4%.3":4,5 1pyvirolo[2.3-blpyridin-7-y1}-2-oxoethoxy)-2.2-dimethylpropang# acid
TLC;Rf 0.22(chloroform: methanol:water=10:1:0.1);
MS (FAB, Pos.) : m/z=456 (M + H)".

[0563]
Example 19; methyl 3-](2- {9-[(3-fluorbenzylImethy]])-3.6.8.9- tetrabfdro-7H-
pyridof4'.3%4.51pyrrolo]2.3-blpyridin-7-y1}-2-0xoethoxy)-2,2-dig€thyipropanoate

To the compound (72 mg) produced in Example 16 agi methyl 3-amino-2,2-
dimethylpropanoate hydrochloride (67 mg) in THF solutiongS mL) was added triethylamine (0.14 mL)
at 0°C. After stirred at room temperature for 1 hour, tetrgutylammonium bromide (10 mg) was added,
and the mixture was stirred at 60°C for 14 hours. ThefBaction solution was cooled to room
temperature, and to the reaction solution was added#n aqueous saturated sodium bicarbonate solution,
followed by extraction with cthyl acetate. Aftergfie extract solution was washed with an aqueous
saturated sodiom chloride solution (2 L), driegfusing anhydrous magnesium sulfate, and concentrated
under reduced pressure. The resulting resiglie was purified with a silica gel column (ethyl acetate ;
methanol =9 : 1) to obtain the title comyound (80 mg ) having the following physical property values.
TLC:Rf 0.47 (chloroform: methanolyfater=50:10:1);

TH-NMR(CDC);):5 1.08 - 1.26 (mgb H), 2.60 - 2.73 (m, 2 H), 2.74 - 2.90 (m, 2 H), 3.24 - 3.58 (m, 2 H),
3.59 - 3.68 (m, 3 H), 3.66 - 3.9Am, 2 H), 4.38 - 4.71 (m, 2 H), 5.38 - 5.51 (m, 2 H), 6.69 - 6.99 (m, 3
H),7.02-7.13 (m, I H), 7.1¢f- 7.31 (m, 1 H), 7.73 - 7.86 (m, 1 H), 8.21 - 8.36 (m, 1 H).
[0564]
Example 20: 3~({2-[9-(F-fluorobenzy])-5.6.8,9-tetrahydro-7H-pyridof4'.3'":4. 5 Ipyrroto[2.3-blpyridin-7-
1-2-oxoethyl} amigd)-2.2-dimethylpropanoic acid hydrochloride
[0565]

CO,H

duCts - Hl

[0566]
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'H-NMR(DMSO-dg):5 0.92 - 1.15 (m, 6 H), 1.20 - 1.55 (m, 10 H), 2.25 - 2.50 (m, 2 H), 3.40 - 3.60 (m,
2 H), 445 - 4.65 (m, 2 H), 545 - 5.65 {m, 2 H), 7.08 (dd, J=4.8, 7.8 Hz,1 H), 7.18 - 7.33 (m, 2 H),
7.77(d, J=8.1 Hz, 2 H), 8.08 (d, J=7.8 Hz, 1 H), 8.17 (d, J=4.8 Hz, 1 H), 12.03 (s, 1 H).

[0589]

TLC:Rf0.35 {methylene chloride: ethyl acetate: mcthanol=8:4:1)
"H-NMR(DMSO-dg):5 0.95 - 1.15 (m, 6 H), 1.20 - 1.40 (m, 6 H), 1.40 - 1.60 (m, 4 I, 2.25 - 2,60 (m,
8 H), 3.35-3.55 {m, 2 H), 4.69 (s, 2 H), 5.40 - 5.65 (m, 2 H}, 7.07 (dd, }=7.8, 4.8z ,1 H}, 8.04 (d,
I=7.8Hz, 1 H), 821 (d,1=4.8§ Hz, 1 H), 12.05(¢s, 1 H).

[0590]
Example 23(11): 6-[9<4-cyanobenzy[}-3.5-dimethy]-5.6,8.9-tetrahydro-24H-
pyridef4'.3%4,51pyrrolo{2,3-blpyridin-7-y1]-3.3-dimethv]-6-oxchexanglc acid
TLC:Rf 0.44 (chloroform: methanol=10:1);
MS (FAB, Pos.) : miz=473 (M + H)".

[0591]

ample 23(12); 6-{9-[(6-chloro-3-pyridinylmethyli]-3,58imethyl-5,6,8.9-tetrahydro-7H-
pyrido[4',3".4,5Tpyrrolof2.3-blpyridin-7-v1}-3.3-dimeth#l-6-oxphexanocic acid
TLC:Rf 0.41 (chloroform: methanol=10:1);
MS (FAB, Pos.) : m/z=483 (M + H)",

[0592]
Example 23(13): 6-{9-[(1.3-dimethv]- 1H-g#razol-5 -yl imethyl]-5.5-dimethyl-5.6.8.9-tetrahydro-7H-
pyrido[4',3%4,5)pyrrolol2.3-blpyridin-741} -3 3-dimethyl-6-oxohexanoic acid
TLC:Rf 0.38 (chloroform: methanolz/£0:1);
MS (FAB, Pos.} : m/z=466 (M + )"

[0593]
Example 23(13): 6-{9-[(2.5 Aimethyl-1.3-thiazol-4-yImethyl]-5.5-dimethyl-5,5.8.9-tetrahydro-7H-
pyrido[4'.3"4.51pyrrolo[268-blpyridin-7-y1} -3,3-dimethyl-6-oxohexanoic acid
TLC:Rf 0,44 (chlorofgfm: methanol=10:1);
MS (FAB, Pos.) : fiz=483 (M + H)".

[0594]
Example 24: #ihy] 5-((chlorocarbonyiloxy)pentanoate
[0595]
Cl O\/\/YOCHZCH;:,
o] 0
[0596]

Ethyl 5-hydroxypentanoate (1.12 g, 7.66 mmol} was dissolved in 25 mL of methylene
chloride, triphosgene (772 mg, 0.34 equivalent), and pyridine (0.743 mL, 1.2 equivalent) were
sequentially added while stirred at 0°C, and the mixture was stirred at room temperature for 1 hour.
After completion of the reaction, water was added, and extraction operation {(methylene chloride) was
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blpyridin-7-vi]-2-oxoethyl ibicyclo[2.2.1Theptane-1-carbox ylic acid

[0780]

Cl

{07813
TLC:Rf 0.48 (methylene chloride: water=100:10:1);
MS (ESL, Pos. 20 V): m/z=478 (M + H)+.
[0782)
Example 31{190): 4-{2-[9-(3-chlorobenzy1)-5.6,8.9-tetrahydrgh7H-pyrido[4'.3'4.5 )pvrrolo[2,3-
blpyridin-7-yl)-2-oxoethyl } bicyclo[2.2.1]heptane-1-carboylic acid
TLC:Rf 0.49 (methylene chloride: methanol=9:1); '
MS (APCI, Pos. 40 V): m/z=478 (M + H)".

[0783]
xample 31(191): 4-{2-[9- 4-chloro-2-fluorobefzy])-3,6.8.9-tetrahydro-7H-
pyrido[4'.3"4,51pyrrolo[2.3-bipyridin-7-v|]-3#foxoethyl} bicyelof[2.2. 1 Theptane-1-carboxvylic acid

TLC:Rf 0.50 (chloroform: methanol: watgf=100:10:1);
MS (ESL Pos. 20 Vim/z=496 (M + H)F.

[0784)
Example 31(192); 4-{2-19-{4-chlgro-3-fluorobenzyi)-5.6.8,9-tetrahydro-7H-

pyrido{4'.3"4,5]pyrrolof2.3-bfyridin-7-y1]-2-oxoethyl} bicyelo[2 2.1 heptane- 1 -carboxylic acid
TLC:RF 0.54 (methylene chjoride: methanol=9:1);
MS (APCI, Pos. 40 V): glfz=496 (M + H)",

[0785]
Example 31(193): #£{2-[9-(3-chloro-4-flucrobenzyl}-5.6.8.9-tetrahydro-7H-
pyrido[4',3"4, Shfvrrolo[2,3-b]pyridin-7-yl]-2-oxoethyi}bieyelo]2.2. 1]heptane-1-carboxylic acid
TLC:Rf 0.6 1 #ehloroform; methanol; water=50:10:1);
MS (ESI, #6s. 20 V): m/z=496 (M + H)".

[073¢
Exapfple 31(195Y): 4-{2.[9-(3,4-difluorobenzyl)-5.6,8.9-tetrahydro-7H-pyrido[4',3":4,5]pyrrolo{2.3-
blfvridin-7-v1]-2-oxoethyl} bicyclo[2.2. 1 Jheptane-1-carboxylic acid

C:Rf 0,61 {methylene chioride: methanol=8:1);

MS (ES, Pos.): m/z=480 (M+H)". i

[0787]
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oxgethyl)-4-piperidinecarboxylic acid hydrochloride

TLC:Rf 0.15 (chloroform: methanol: water=50:10:1),
MS (ESI, Pos. 20 V}: m/z=472 (M + H)",
[0863)
Example 35(116): [4-{2-{9-[{5-chloro-2-thienyl)methyl]-1.3.4,9-tetrahydro-2H-beta-carboling-y1} -

oxoethyl)-1-piperaziny!]acetic acid dihydrochloride

TLC:Rf 0.09 {chloroform: methanol; water=>50;10:1);
MS (ESI, Pos. 20 V): m/z=487 (M + H)".

[0864]

le 8): (28)-2-amino-6-[9-(3-fluorobenzyl)-5.6,8,9-tetrahydro-7H- 4

pyrido(4'.3":4. Sipyrvolo[2.3-blpyridin-7-yli-6-oxohexanoie acid hydrochlorigé
TLC:Rf 0,13 (chloroform: methanol: water=30:20:1);
MS (FAB, Pos.): mfz=425 (M + HY".

[0865]
Example 35(119): (28)-2-amino-6-{9-(2.4-difluorobenzyi)-35.6,8,9Yftetrahydro-TH-
pyridof4',3':4, S Ipyrrolof2.3-b]pyridin-7-y)]-6-oxchexanoic acighydrochloride
TLC:RE 0.17 (chioroform: methanol; water=80:20:1);
MS (FAB, Pos.): mfz=443 (M + H)".

[0866]
Example 35(122): rel-[(2R,68)-4-(2-{9-[{5-chloro-2fhienyimethy]l-1.3.4,.9-tetrahydrg-2H-beta-
carbolin-2-yl}-2-oxgethy])-2,6-dimethyl- 1 -piperafinyl]acetic acid dihydrochloride

[0867]

CH,
QO S
N o) L{
3 . EH, - 2HC)
e~ ]

[0863)
TLC:Rf 0.5] (chloggflorm: methanol: water=50:10:1);
MS (ESI, Pos. 20/V): m/z=515 (M + H)",
[0860] -
Example 33125); 1-(2-{9-{(5-chloro-2-thienyimethyl}-1.3.4.9-tetrahydro-2H-beta-carbolin-2-yl}-2-
oxoethyJf4-methyl-4-piperidinecarboxylic acid
TLC:J 0.30 (chloroform: methanol: water=90:10:1);
MSAFAB, Pos.): m/z=486 (M + H)".
[0870]
Reference example 1:




[0967)

Example 51(3): 2~chloro-4- {2-[9-(2 4-diflucrobenzyl}-5.6,8.9-tetrahydro-7H-
pyrido{4'3":4.51pvirolof2,3-blpyridin-7-vi]-2-oxoethy!} benzoic acid

TLC:Rf 0.28 (methylene chioride: methanol=9:1);

MS (ESI, Pos. 20 V): m/z=496 (M + H)".
[0968]

Example 51(5): 2-fluoro-4-{2-[9-(3-flucrobenzyl)-5.6.8.9-tetrahydro-7H-p

bipvridin-7-yi1-2-oxoethyl} benzoic acid

TLC:Rf 0.29 (methylene chloride; methanol=9:1);

MS (ESL, Pos. 20 V): m/z=462 (M + H)".
[0969)

-~

Example 51(6); 4-{2-19-{3~-fluorobenzyl)-5.6.8.9-tetrahvdro-7TH-pyridol[4' &:4.51pyrrolo[2.3-b

7-yi]-Z2-oxoethyl}-3-methylbenzoic acid

TLC:Rf 0.40 (methylene chloride: methanol=9:1);
MS (ESI, Pos. 20 V): m/z=458 (M + H)".
[0970]

Example 51(7): 4-{2-{9-{3-fluorobenzyl)-5,6,8,9-tetrahydro-gH-pyrido{4',3".4.5|pyrrolof2.3-b

T-yll-2-oxcethyl}-2-me enzoic acid

TLC:Rf 0.45 (mcthylene chloride: methancl=9:1);

MS (APCIL, Pos, 20 V): m/z=474 (M + H)".
[0971]

xample 51(8): 4-{2-[9(3-fluorobenzy)-5,6.8 #tetrahydro-7H-pvrido[4'.3":4.51pvrrolof2.3-b

7-yl-2-oxoethy!}-3-methoxybenzoic acid

TLC;Rf 0.40 {methylene chloride: methaghl=9:1);

MS (APCI, Pos. 20 V): m/z=474 (M +J0)*.
[0972]

Example 51(9); 4-{2-[9-(3-fluorojfenzy))-5.6.8,9-tetrahydro-7TH-pyridol4'.3":4. 5 pyrrolo[2.3-b

T-yl]-2-oxoethyl}-2-methvlbengic acid

TLC:Rf 0.52 (methylene chigride: methanol=9:1);

MS (APCL, Pos. 20 V): mf=458 (M + H)".
[0973]

ido[4'.3":4. #pyrrolo

>

ridine

ridin-

ridin-

ridin-

ample 51(10): 4-{Z-[9-(2,4-diflucrobenzyl}-5 6.8 9-tetrahydro-7H-pyrido[ 4. 3":4,5 lpvrrolo[ 2.3-

blpyridin-7-yi]-2 #fxoethyl}-2-fluorobenzoic acid

TLC:Rf 0.28 (glethylene chloride: methano!=9:1};

MS (APCL, Pbs. 20 V): m/z=480 (M + H)".
(0974]

Exarnpg€ 51(12): 5-{2-[9-(3-flugrobenzy]}-5,6,%,9-tetra

blpyfldin-7-y1}-2-oxaethyl}-2-thiophenecarboxylic acid

JIC:RE0.10 (ethy! acetate);
MS (ES], Pos. 20 V); m/z=450 (M + H)".
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CLAIMS

1. A compound represented by the general formula (1):

(R")
{wherein R’ represents a halogen atom, a C1-4 alky! group, a C1-4 gfkoxy group, a C1-4 haloalkyl
group, a C1-4 haloalkoxy group, a carboxyl group, a cyano grougfa C1-3 alkylsulfony! group, a

carbamoyl group or
R E—

(wherein the ring A® represents a 5- to 7-membergl monocycle, E represents a bond, a methylene
group or an oxygen atom, R'"! represents a halgen atom, a C1-4 alkyl group, a C1-4 alkoxy group, a
C1-4 haloalkyl group or a C1-4 haloatkoxy group, and m represents an integer of 0 to 3, provided that
groups represented by a plurality of R*'sfhay be the same or different, respectively),

R? represents a hydrogen atom, a halogén atom, a Ci-4 alkyl group, a C1-4 alkoxy group ora Cl-4

haloalky! group, R* represents a C L/ alkyl group, R* represents a hydrogen atom or a C1-4 alkyl
P P g

group,
the ring A represents (i) a C3# monocyclic carbon ring, (ii) a C8-10 bicyclic carbon ring, (iii) a 4- to
7-membered monocyelic hgferocyclic ring containing one to four heteroatoms selected from an oxygen
atom, a nitrogen atom agfl a sulfur atom or (iv) a 8- to 10-membered bicyelic heterocyclic ring
containing one to foyheteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom,

en atom or a carbon atom, T represents a bond, or a straight C1-4 alkylene group,

group or a C2-4 alkynylene group, optionally substituted with one or two R’s {in the

resents a halogen atom, a C1-4 alkyl group, a hydroxy group, an oxo group, a Cl1-4 alkoxy group, a
1-4 hatoalkoxy group, a cyano group or a benzyloxy group), Y represents (i) a bond or (ii) a straight
C1-3 alkylene group or a C2-3 alkenylene group, optionally substituted with one or two R®s (in the
groups, R® represents a methyl group), W represents a bond or a straight C1-3 alkylene group, Z
represents a methylene group, an oxygen atom or an optionally oxidized sulfur atom, q represents an
209



integer of 1 to 4, r represents an integer of ) to 5, and t represents an integer of 0 to 2, provided that
groups represented by a plurality of R's, R%s, R%, R’s, R's and R% may be the same or different,
respectively, and two R’ and R’s bound to the same carbon atom may be taken together with a cgfbon
atom to form C3-5 cycloalkyl, respectively), a salt thereof, a solvate thereof or a prodrug there#f.

2. The compound according to ¢laim 1, which is represented by the general fogfula (I1):
RSQ R3b

OR*

1/‘:’\_ U /T\Ir

0 an

R

[wherein R* and R each represent independently a hydrogn atom or a methyl group, and other
symbols are as defined in claim 1, provided that R* andf® may be taken together with a carbon atom

to which they are bound, to form cyclopropyl].

3. The compound according to claim J wherein Y is a straight C1-3 alkylene group
optionally substituted with one or two R’ (igfhe group, R® is as defined in claim 1).

4, The compound according ¢ claim 3, wherein X is a nitrogen atom.
5. The compound accogfing to ciaim 3, wherein X is a carbon atom. l
6. The compoundgeccording to claim 4 or 5, wherein R is a hydrogen atom.

7. The compfund according to claim 6, which is represented by the general formula (TV-2):
(R%)q RS R®
Yyl 1 _OH

N/[
~yf

N
¥ Y v (V-2)

K ) 0

fherein U' represents a 5- to 7-membered monocycle or a C5-10 bridged carbon ring, optionally
substituted with one to five R's (in the groups, R’ is as defined in claim 1), Y' represents a methylene
group or an ethylene group, optionally substituted with one or two R%, T represents a bond, ora
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