
[TECHNICAL FIELD] 

[0001] 

DESCRIPTION 

TETRAHYDROCARBOLINE DERIV A TfVE 

The present invention relates to a tetrahydrocarboline derivative having the ENPP2 inhibitory 

activity, a salt thereof or a solvate thereof or a prodrug thereof (hereinafter, referred to as present 

compound) as well as use thereof. 

[BACKGROUND ART] 

[0002] 

Urinary excretion disorder is a disorder in which urine becomes difficult to be excreted, and 

the cause thereof is reduction in bladder contraction due to neurogenic bladder, urethra oppression due 

to prostatomegaly or the like. In main advanced countries, it is said that even the number of patient 

with urinary excretion disorder accompanied with prostatomegaly exceeds at least 15 million. 

Currently, a mainstream drug for urinary excretion disorder is al antagonists, but there is reported that 

in about a half of them, the drug efficacy is insufficient, and the effect is attenuated due to Jong term 

use. However, under the current circumstances, development of a therapeutic effective in those 

patients is not sufficient. 

[0003] 

Meanwhile, ENPP2 (~tonucleotide fyrophosphatasef£hosphodiesterase 2) is also called 

Autotaxin or LysoPLD, and is an enzyme producing lysophosphatidic acid (hereinafter, abbreviated as 

LPA) which is a lysophospholipid, in blood (see Non-Patent Document 1). Since ENPP2 is highly 

expressed in many cancerous tissues, and promotes mobility of a cancer cell, it was concerned as a 

molecule involved in metastasis or infiltration of cancer at the beginning (see Non-Patent Document 2), 

but was later confirmed to be a main enzyme producing LPA, a.nd possibilities of involvement in a 

variety of physiological functions in which LPA is involved, have been reported (see Non-Patent 

Document 3, and see Patent Document 1). For example, since LPA is involved in contraction of 

prostate or urethra, there is a possibility that ENPP2 which is an producing enzyme thereof becomes a 

new target of treatment of urinary excretion disorder. However, use as a drug for urinary excretion 

disorder is not shown at all in the prior art documents concerning an ENPP2 inhibitor which have 

previously been reported, for example, Non-Patent Documents 4 to 6, Patent Document 2 concerning 

an imidazole derivative, Patent Document 3 concerning piperidine and piperazine derivatives, and 

Patent Document 4 concerning a thiazole derivative. 

[0004] 

On the other hand, as the prior art concerning the present compound, there are the followings. 

That is, an antibacterial agent having the phosphopantetheineadenyltransferase (PPAT) inhibitory 

activity consisting of a compound represented by the general formula (A): 

[0005] 
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(A) 

(0006] 

(wherein ring A A represents an aryl or hetroaryl group in which an arbitrary substitutable ring atom 

may be substituted, JA represents -NR'A'_ etc. (wherein R'A' represents optionally substituted aralkyl 

etc.), R3A represents a hydrogen atom etc., LA represents -(CO)- etc., R4A represents a Cl-CS aliphatic 

group etc., a group represented by R'A is substituted with -(CO)ORA etc.( wherein RA represents a 

hydrogen atom etc.) and R'A and R6A each represent independently a hydrogen atom etc. (extract ofa 

part of definitions of groups)) (see Patent Document 5), a mitochondrial benzodiazepine (MBR) 

receptor antagonist consisting of a compound represented by the general formula (B): 

(0007] 
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(0008] 

(B) 

(wherein ring A 28 represents a monocyclic nitrogen-containing hetrocycle, ring A38 represents a 

monocyclic carbon ring or a monocyclic heterocyclic ring, a plurality ofR18s each represent 

independently a substituent, R28 represents a hydrogen atom or a substituent, tB and sB each represent 

independently an integer of 0 to 5, a sum of tB and sB is 5 or less, J18 represents a carbon atom 

optionally having a substituent etc., J28
, J38

, J48 and J58 each represent independently a carbon atom etc., 

X8
, Y8 and Z8 each represnent independently a spacer in which the atom number of a main chain is 1 

to 3 etc., and B8 represents a hydrocarbon group optionally having a substituent etc. (extract of a part 

of definitions of groups)) (see Patent Document 6), an orphan intranuclear receptor agonist consisting 

of a compound represented by the general formula (D): 

(0009] 

(D) 

(0010] 

(wherein AD represents -N(R9D)- etc., R 1D and R2D each represent independently a hydrogen atom etc., 

R3D represents -C(O)R10D (wherein R 10D represents a hydrogen atom etc.) etc., R'D, R'°, R6D and R70 

each represent independently a hydrogen atom etc. ,R8Ds each ~epresent independently a halogen atom, 
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-C(O)OR230 (wherein R230 represents a hydrogen atom etc.) or -R270 (wherein R270 represents 

optionally substituted alkyl etc.) and R90 represents optionally substituted alkyl etc. (extract of a part of 

definitions of groups)) (see Patent Document 7), an Xa factor inhibitor consisting of a compound 

represented by the general formula (E): 

[0011] 
R1aE 

R3E (E) 

R1dE 

[0012] 

(wherein R 1
'E, RlbE, R"E and R1dE each represent independently a hydrogen atom, a halogen or a Cl-4 

alkyl group etc., R2E and R3E are taken together to form -CH2-CH,-N(-CO-R20E)-CH2- (wherein R20E is 

phenyl, phenyl-Cl-4 alkyl-, pyridyl or pyridyl-Cl-4 alkyl-, phenyl is substituted with R15'E, and pyridyl 

may be substituted with R14E at its nitrogen atom), AE represents -Cl-4 alkyl- etc., and R4E represents 

phenyl having a substituent or pyridyl optionally having a substituent etc. (extract of a part of 

definitions of groups)) (see Patent Document 8) and a synthesis intermediate ofa cholecystokinin or 

gastrin receptor binding agent consisting of a compound represented by the general formula (G): 

[0013] 

[0014] 

(wherein U 1G represents -CH2- etc., yJG represents -N(COR4G)- etc. (wherein R4G represents an aryl 

group optionally having a substituent or an arylalkyl group optionally having a substituent etc.), zG 

represents -Cl-3 alkyl-R8G etc. (wherein R8G represents a phenyl group optionally having a substituent), 

R3G represents a halogen or an alkyl group etc., RG represents a Cl-3 alkyl group, and nG and pG each 

represent an integer of 0 to 3 (extract of a part of definitions of groups)) (see Patent Document 9). 

[0015] 

Further, as the prior art concerning the present compound, there are a PDE inhibitor (see 

Patent Documents 10 to 15), a histamine receptor antagonist (see Patent Document 16), a 5-HT2 

antagonist (see Patent Document 17), a histamine H3 antagonist (see Patent Document 18), a 5-HT6 

antagonist (see Patent Document 19), a PPAT inhibitor (see Patnet Document 20), a HDAC inhibitor 

(see Patent Document 21), a sPLAS2 inhibitor (see Patent Document 22), a famesyltransferase 

inhibitor (see Patent Document 23), an angiotensin II converting enzyme inhibitor (see Patent 

Document 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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Document 28), a kinesin-associated protein inhibitor (see Patent Document 29), a FabI inhibitor (see 

Patent Document 30), a melatonin derivative (see Patent Document 31), a VEGF expression inhibitor 

(see Patent Document 32) and an insulin receptor antagonist (see Patent Document 33) etc. 

[0016] 

However, the present compound is not described in the any prior art, and it is not suggested 

that a compound described in each prior art has the ENPP2 inhibitory activity or is effective in urinary 

excretion disorder due to LPA. 

[PRIOR ART DOCUMENTS] 

[PATENT DOCUMENTS] 

[0017] 

[Patent Document I] International Publication No. 02/062389 

[Patent Document 2] International Publication No. 09/046804 

[Patent Document 3] International Publication No. 09/046841 

[Patent Document 4] International Publication No. 09/046842 

[Patent Document 5] International Publication No. 04/968802 

[Patent Document 6] International Publication No. 04/113300 

[Patent Document 7] International Publication No. 03/099821 

[Patent Document 8] International Publication No. 99/033800 

[Patent Document 9] International Publication No. 97/032860 

[Patent Document IO] International Publication No. 02/064590 

[Patent Document I I] International Publication No. 02/064591 

[Patent Document 12] International Publication No. 00/012076 

[Patent Document 13] International Publication No. 02/088123 

[Patent Document 14] International Publication No. 01/087038 

[Patent Document 15] International Publication No. 02/098875 

[Patent Document 16] International Publication No. 09/055828 

[Patent Document 17] U.S. Patent No. 6350757 

[Patent Document 18] International Publication No. 09/003003 

[Patent Document 19] International Publication No. 07/028460 

[Patent Document 20] International Publication No. 091102377 

[Patent Document 21] International Publication No. 04/113336 

[Patent Document 22] International Publication No. 00/037022 

[Patent Document 23] European Patent Application Publication No. 675112 

[Patent Document 24] JP-A-60-246385 

[Patent Document 25] International Publication No. 04/002531 

[Patent Document 26] International Publication No. 03/033496 

[Patent Document 27] International Publication No. 01/087883 

[Patent Document 28] International Publication No. 08/103470 

[Patent Document 29] International Publication No. 05/070930 

[Patent Document 30] International Publication No. 00/072846 
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[Patent Document 31] International Publication No. 95/026723 

[Patent Document 32] International Publication No. 06/058088 

[Patent Document 33] International Publication No. 00/016798 

NON-PA TENT DOCUMENTS 

[0018] 

[Non-Patent Document l] Journal of Cell Biology, 2002, vol. 158. pp. 227-233 

[Non-Patent Document 2] Journal of Biological Chemistry, 2004, vol. 279, 17th issue, pp. 

17634-17639 

[Non-Patent Document 3] Biochim Biophys Acta., 2008, 178lst issue, vol. 9, pp. 513-518 

[Non-Patent Document 4] Bioorganic & Medicinal Chemistry Letters, 2007, vol. 17, 6th issue, 

pp. 1634-1640 

[Non-Patent Document 5] Journal of Pharmacology And Experimental Therapeutics, 2008, 

vol. 327, 3rd issue, pp. 809-19 

[Non-Patent Document 6] Biochimica et Biophysica Acta, 2008, vol. 1781, 9th issue, pp. 

588-94 

[DISCLOSURE OF THE INVENTION] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

[0019] 

An object of the present invention is to develop a compound having the inhibitory activity on 

ENPP2 which is a different target from that of the existing drugs in order to provide a drug useful for a 

· patient with urinary excretion disorder for whom the existing drugs have the insufficient effect. 

[MEANS TO SOL VE THE PROBLEMS] 

[0020] 

The present inventors paid an attention to ENPP2 as a new target for preventing or treating 

urinary excretion disorder or improving symptoms thereof, and intensively studied in order to find out 

an inhibitory compound thereof and, as a result, found out compounds shown by the general formula 

(I). Further, the present inventors found out that those compounds are effective in preventing or 

treating urinary excretion disorder or improving symptoms thereof, resulting in completion of the 

present invention. 

[0021] 

That is, the present invention is as follows: 

[I] A compound represented by the general formula (I): 

[0022] 
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[0023] 

[wherein R1 represents a halogen atom, a Cl-4 alkyl group, a Cl-4 alkoxy group, a Cl-4 haloalkyl 

group, a Cl-4 haloalkoxy group, a carboxyl group, a cyano group, a Cl-3 alkylsulfonyl group, a 

carbamoyl group or 

[0024] 

(R1-1lm0E-

[0025] 

(wherein, the ring As represents a 5- to 7-membered monocycle, E represents a bond, a methylene 

group or an oxygen atom, R1
"
1 represents a halogen atom, a Cl-4 alkyl group, a Cl-4 alkoxy group, a 

Cl-4 haloalkyl group or a Cl-4 haloalkoxy group, and m represents an integer ofO to 3, provided that 

groups represented by a plurality of R1
.
1s may be the same or different, respectively), R2 represents a 

hydrogen atom, a halogen atom, a Cl-4 alkyl group, a Cl-4 alkoxy group or a Cl-4 haloalkyl group, R3 

represents a C 1-4 alkyl group, R 4 represents a hydrogen atom or a C 1-4 alkyl group, the ring A 

represents (i), a C3-7 monocyclic carbon ring, (ii) a C8-IO bicyclic carbon ring, (iii) a 4- to 7-

membered monocyclic hetrocycle containing I to 4 heteroatoms selected from an oxygen atom, a 

nitrogen atom and a sulfur atom or (iv) a 8- to IO-membered bicyclic heterocyclic ring containing 1 to 

4 heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom, X represents a 

nitrogen atom or a carbon atom, T represents a bond or a straight C 1-4 alkylene group, a C2-4 

alkenylene group or a C2-4 alkynylene group, optionally substituted with one or two R' (in the groups, 

R' represents a Cl-4 alkyl group, a hydroxy group or an amino group), U represents (i) a methylene 

group, (ii) an oxygen atom, (iii) -NR6
- (in the group, R6 represents a hydrogen atom, or a Cl-4 alkyl 

group) or (iv) a 3- to 7-membered monocycle, a CS-I 0 bridged carbon ring or a 5- to I 0-membered 

bridged heterocyclic ring, optionally substituted with one to five of R7 (in the groups, R7 represents a 

halogen atom, a Cl-4 alkyl group, a hydroxy group, an oxo group, a Cl-4 alkoxy group, a Cl-4 

haloalkoxy group, a cyano group or a benzyloxy group), Y represents (i) a bond, (ii) a straight Cl-3 

alkylene group or a C2-3 alkenylene group, optionally substituted with one or two R8 (in the groups, R8 

represents a methyl group), W represents a bond or a straight Cl-3 alkylene group, Z represents a 

methylene group, an oxygen atom or an optionally oxidized sulfur atom, q represents an integer of I to 

4, r represents an integer of 0 to 5, and t represents an integer of 0 to 2, provided that groups 

represented by a plurality ofR1s, R2s, R3s, R's, R7s and R's may be the same or dfferent, respectively, 
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and two R3s and two R's bound to the same carbon atom may be taken together with a carbon atom to 

which they are bound, to form a C3-5 cycloalkyl], 

a salt thereof or a solvate thereof or a prodrug thereof. 

[2] The compound according to the above mentioned[!], which is represented by the general formula 

(II): 

[0027] 

[wherein R3
' and R3b each represent independently a hydrogen atom or a methyl group, and other 

symbols are as defined in the above mentioned[!], provided that R3
' and R3

b may be taken together 

with a carbon atom to which they are bound, to form cyclopropyl]. 

[3] The compound according to the above mentioned[!] or [2], wherein Y is a straight Cl-3 alkylene 

group optionally substituted with one or two R8s (in the group, R8 is as defined in the above mentioned 

[!]). 

[4] The compound according to any one of the above mentioned [I] to [3], wherein Xis a nitrogen 

atom. 

[5] The compound according to any one of the above mentioned [I] to [3], wherein Xis a carbon atom. 

[6] The compound according to any one of the above mentioned [I] to [5], wherein R4 is a hydrogen 

atom. 

[7] The compound according the above mentioned [6], which is represented by the general formula 

(IV-2): 

[0029] 

(wherein U1 represents a 5- to 7-membered monocycle or a CS-I 0 bridged carbon ring, optionally 

substituted with one to five R7s (in the groups, R7 is as defined in the above mentioned[!]), Y1 

represents a methylene group or an ethylene group, optionally substituted with one or two R8s, T1 
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represents a bond or a methylene group or an ethylene group, optionally substituted with one or two 

R's, and other symbols are as defined in the above mentioned [I] and (2]). 

[8] The compound according to the above mentioned [7], wherein Y 1 is an unsubstituted methylene 

group, and T1 is a bond or an unsubstituted methy Jene group. 

[9] The compound according to any one ofthe above mentioned [I] to [8], wherein the C5-10 bridged 

carbon ring in the CS-I 0 bridged carbon ring optionally substituted with one to five R7 s is 

bicyclo[2.2. l]heptane or bicyclo(2.2.2]octane. 

(10] The compound according to the above mentioned [7] or [8], wherein the 5- to ?-membered 

monocycle in the 5- to ?-membered monocycle optionally substituted with one to five R7s is (i) a C5-7 

monocyclic carbon ring or (ii) a 5- to ?-membered monocyclic heterocyclic ring containing one to four 

heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom. 

[I I] The compound according to the above mentioned (10], wherein the C5-7 monocyclic carbon ring 

is (i) a C5-7 monocyclic aromatic carbocycle or (ii) a C5-7 monocyclic non-aromatic carbocycle. 

(12] The compound according to the above mentioned (11], wherein the C5-7 monocyclic aromatic 

carbocycle is benzene, and the C5-7 monocyclic non-aromatic carbocycle is cyclopentane or 

cyclohexane. 

(13] The compound according to the above mentioned (10], wherein the 5- to ?-membered monocycle 

in the 5- to ?-membered monocyle optionally substituted with one to five R7s is (i) a 5- to ?-membered 

monocyclic aromatic heterocyclic ring containing one to four heteroatoms selected from an oxygen 

atom, a nitrogen atom and a sulfur atom, or (ii) a 5- to ?-membered monocyclic non-aromatic 

heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom 

and a sulfur atom. 

(14] The compound according to the above mentioned [ 6], which is represented by the general formula 

(IV-3): 

(0030] 

(0031] 

(wherein all symbols are as defined in the above mentioned (I] to [7]). 

(15] The compound according to the above mentioned [6], which is represented by the general formula 

(V): 

(0032] 
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[0033] 

(wherein U2 represents a methylene group, an oxygen atom or -NR6
-, R5

' and Rlb each represent 

independently a hydrogen atom or a methyl group, and other symbols are as defined in the above 

mentioned [ l ], provided that R5
' nad R5

b may be taken together with a carbon atom to which they are 

bound, to form cyclopropyl). 

[16] The compound according to any one of the above mentioned [l] to [15], wherein the ring A is (i) a 

5-to 6-membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an 

oxygen .atom, a nitrogen atom and a sulfur atom or (ii) a 9- to 10-membered bicyclic heterocyclic ring 

containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom. 

[17] The compound according to any one of the above mentioned (l] to(l 5], wherein the ring A is a 

C5-6 monocyclic carbon ring or a C9-l 0 bicyclic carbon ring. 

[18] The compound according to the above mentioned [16], wherein the 5- to 6-membered monocyclic 

heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom 

and a sulfur atom is thiophene, furan, pyrazole, isoxazole, thiazole or pyridine, and the 9- to 10-

membered bicyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, 

a nitrogen atom and a sulfur atom is benzothiophene, indole or imidazopyridine. 

(19] The compound according to the above mentioned [17], wherein the monocyclic carbon ring is 

cyclopentane, cyclohexane, cyclohexene or benzene, and the C9-l 0 bicyclic carbocyle is naphthalene. 

[20] The compound according to the above mentioned (14 ], wherein the compound represented by the 

general formula (IV-3) is 

( 1) cis-4-(2-{ 9-( (2,5-dimethyl-1,3-thiazo 1-4-yl)methy l]-1,3 ,4 ,9-tetrahydro-2H-beta-carbo lin-2-yl }-2-

oxoethy l)cyclohexanecarboxylic acid, or 

(2) rel-[ (2R, 6S)-4-(2-{ 9-( ( 5-chloro-2-th ienyl)methyl]-1,3 ,4 ,9-tetrahydro-2H-beta-carbolin-2-yl }-2-

oxoethy l)-2, 6-dimethyl- l-piperazinyl]acetic acid. 

[21] The compound according to the above mentioned (18], wherein the compound represented by the 

general formula (IV-2) is 4-(2-{9-[(5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)-2-methylbenzoic acid. 

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

general formula (IV-2) is: 

( 1) cis-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }cyclohexanecarboxylic acid, 

(2) trans-4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-
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yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

(3) trans-4-{2-[9-( 4-chlorobenzy 1)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} cyclohexanecarboxylic acid, 

( 4) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

(5) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

( 6) 4-{2-oxo-2-[9-(2,4 ,5-trifl uoro benzy 1)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4,5 ]pyrro lo[2,3-b ]pyridin-

7 -yl] ethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

(7) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

(8) 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-

yl]-2-oxoethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

(9) ( 1R,3R)-3-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl )-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 10) ( 1R,3R)-3-{2-[9-(4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl )-1,2,2-trimethylcyclopentanecarboxylic acid, 

(11) ( 1R,3R)-3-{2-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl )-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 12) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrro lo [2,3-b ]pyridin-7-y l]-2-

oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

( 13) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

( 14) trans-4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethy 1)-1-methylcyclohexanecarboxylic acid, 

( 15) trans-4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 16) 2-methoxy-4-{ 2-oxo-2-[9-(2,4, 5-trifluorobenzyl)-5, 6 ,8, 9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl} benzoic acid, 

(17) 4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrro lo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

( 18) 4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

( 19) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.l ]heptane-l-carboxylic acid, or 

(20) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methoxybenzoic acid. 

[23] The compound according to the above mentioned [19], wherein the compound represented by the 

general formula (V) is 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4,5]pyrrolo[2,3-

b Jpyridin-7-yl]-2,2-dimethyl-6-oxohexanoic acid. 
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[24] A pharmaceutical composition containing the compound represented by the general formula(!) as 

defined in the above mentioned [I], a salt thereof or a solvate thereof or a prodrug thereof as an active 

ingredient. 

[25] An agent for preventing or treating urinary excretion disorder and/or improving symptoms thereof, 

containing the compound represented by the general formula (I) as defined in the above mentioned[!], 

a salt thereof or a solvate thereof or a prodrug thereof as an active ingredient. 

[26] An agent for preventing and/or treating cancer, interstitial pneumonia or pulmonary fibrosis, 

sclerodermia, pain, fibromyalgia or rheumatoid arthritis, containing the compound represented by the 

general formula(!) as defined in the above mentioned[!], a salt thereof or a solvate thereof or a 

prodrug thereof as an active ingredient. 

[27] The agent according to the above mentioned [25], wherein the urinary excretion disorder is a 

urinary excretion disorder accompanied with prostatomegaly. 

[28] The agent according to the above mentioned [25], wherein a urethra internal pressure is reduced. 

[29] The agent according to the above mentioned [26], wherein the symptom accompanied with urinary 

excretion disorder is slowing of urinary stream, division of urinary stream, interruption of urinary 

stream, delayed urination, straining at urination and/or terminal dribbling. 

[30] An ENPP2 inhibitor, containing the compound represented by the general formula(!) as defined 

in the above mentioned [I], a salt thereof or a solvate thereof or a prodrug thereof as an active 

ingredient. 

[31] A urethra internal pressure lowering agent, containing the compound represented by the general 

formula (I) as defined in the above mentioned[!], a salt thereof or a solvate thereof or a prodrug 

thereof as an active ingredient. 

[32] A medicament, comprising a combination of the compound represented by the general formula(!) 

as defined in the above mentioned[!], a salt thereof or a so!vate thereof or a prodrug thereof, with an 

al blocker, a 5a-reductase inhibitor, an anti-androgen agent and/or an acetylcholinesterase inhibitor. 

[33] A method of preventing or treating urinary excretion disorder and/or improving symptoms thereof, 

comprising administering an effective amount of the compound represented by the general formula(!) 

as defined in the above mentioned[!], a salt thereof or a solvate thereof or a prodrug thereof to a 

patient in need of prevention or treatment of urinary excretion disorder and/or improvement in 

symptoms thereof. 

[34] The compound represented by the general formula(!) as defined in the above mentioned[!], a salt 

thereof or a solvate thereof or a prodrug thereof, for preventing or treating urinary excretion disorder 

and/or improving symptoms thereof. 

[EFFECT OF THE INVENTION] 

[0034] 

The present compound is an effective agent for preventing or treating urinary excretion 

disorder, particularly, a urinary excretion disorder accompanied with prostatomegaly and/or improving 

symptoms thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] 
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Fig.I shows the action (average± standard deviation (n = 3 to 6)) of the present compound 

(compound described in Example 3) on a urethra internal pressure of a rat under urethane anesthesia. 

Fig.2 shows the action of the present compound (compound described in Example 3I (24)) on 

a urethra internal pressure of a rat under urethane anesthesia. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0036] 

The present invention will be explained in detail below. 

[0037] 

In the present specification, examples of the halogen atom include a fluorine atom, a chlorine 

atom, a bromine atom and an iodine atom. 

[0038] 

In the present specification, examples of the Cl-3 alkyl group include a methyl group, an 

ethyl group, an n-propyl group and an isopropyl group. 

[0039] 

In the present specification, examples of the Cl-4 alkyl group include a methyl group, an 

ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl 

group and a tert-butyl group. 

[0040] 

In the present specification, the C2-3 alkenylene group refers to an ethenylene group and a 

propenylene group. 

[004I] 

In the present specification, the C2-4 alkenylene group refers to an ethenylene group, a 

propenylene group and a butenylene group. 

[0042] 

In the present specification, the C2-3 alkynylene group refers to an ethynylene group and a 

propynylene group. 

[0043] 

In the present specification, the C2-4 alkynylene group refers to an ethynylene group, a 

propynylene group and a butynylene group. 

[0044] 

In the present specification, examples ofthe Cl-3 alkoxy group include a methoxy group, an 

ethoxy group, an n-propoxy group, an isopropoxy group and the like. 

[0045] 

In the present specification, examples of the Cl-4 alkoxy group include a methoxy group, an 

ethoxy group, an n-propoxy group, an isopropoxy group, an n-butoxy group, an isobutoxy group, a sec­

butoxy group, a tert-butoxy group and the like. 

[0046] 

In the present specification, examples of the linear Cl-3 alkylene group include a methylene 

group, an ethylene group and an n-propylene group. 

[0047] 
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In the present specification, examples of the linear Cl-4 alkylene group include a methylene 

group, an ethylene group, an n-propylene group and an n-butylene group. 

[0048] 

In the present specification, examples of the Cl-3 haloalkyl group include a fluoromethyl 

group, a chloromethyl group, a bromomethyl group, an iodomethyl group, a difluoromethyl group, a 

trifluoromethyl group, a 1-fluoroethyl group, a 2-fluoroethyl group, a 2-chloroethyl group, a 

pentafluoroethyl group, a 1-fluoropropyl group, a 2-chloropropyl group, a 3-fluoropropyl group, a 3-

chloropropyl group and the like. 

[0049] 

In the present specification, examples of the Cl-4 haloalkyl group include a fluoromethyl 

group, a chloromethyl group, a bromomethyl group, an iodomethyl group, a difluoromethyl group, a 

trifluoromethyl group, a 1-fluoroethyl group, a 2-fluoroethyl group, a 2-chloroethyl group, a 

pentafluoroethyl group, a 1-fluoropropyl group, a 2-chloropropyl group, a 3-fluoropropyl group, a 3-

chloropropyl group, a 4,4,4-trifluorobutyl group, a 4-bromobutyl and the like. 

[0050] 

In the present specification, examples of the Cl-3 haloalkoxy group include a 

trifluoromethoxy group, a trichloromethoxy group, a chloromethoxy group, a bromomethoxy group, a 

fluoromethoxy group, an iodomethoxy group, a difluoromethoxy group, a dibromomethoxy group, a 2-

chloroethoxy group, a 2,2,2-trifluoroethoxy group, a 2,2,2-trichloroethoxy group, a 3-bromopropoxy 

group, a 3-chloropropoxy group, a 2,3-dichloropropoxy group and the like. 

[0051] 

In the present specification, examples of the Cl-4 haloalkoxy group include a 

trifluoromethoxy group, a trichloromethoxy group, a chloromethoxy group, a bromomethoxy group, a 

fluoromethoxy group, an iodomethoxy group, a difluoromethoxy group, a dibromomethoxy group, a 2-

chloroethoxy group, a 2,2,2-trifluoroethoxy group, a 2,2,2-trichloroethoxy group, a 3-bromopropoxy 

group, a 3-chloropropoxy group, a 2,3-dichloropropoxy group, a 1-fluorobutoxy group, a 4-

fluorobutoxy group, a 1-chlorobutoxy group and the like. 

[0052] 

In the present specification, examples of the Cl-3 alkylsulfonyl group include a 

methylsulfonyl group, an ethylsulfonyl group, a propylsulfonyl group and the like. 

[0053] 

In the present specification, examples of the C3-5 cycloalkyl group include a cyclopropyl 

group, a cyclobutyl group and a cyclopentyl group. 

[0054] 

In the present specification, examples of the "C3-7 monocyclic carbon ring" represented by 

the ring A include cyclopropane, cyclobutane, cyclopentane, cyclohexane, cyclobutene, cyclopentene, 

cyclohexene, cyclopentadiene, cyclohexadiene, benzene, cycloheptane, cycloheptene, cycloheptadiene 

and the like, examples of the "C5-6 monocyclic carbon ring" include cyclopentane, cyclohexane, 

cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene and the like, examples of the 

"CS-I 0 bicyclic carbon ring" include pentalene, perhydropentalene, indene, perhydroindene, indane, 
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azulene, perhydroazulene, naphthalene, dihydronaphthalene, tetrahydronaphthalene, 

perhydronaphthalene and the like, and examples of the "C9-l 0 bicyclic carbon ring" include indene, 

perhydroindene, indane, azulene, perhydroazulene, naphthalene, dihydronaphthalene, 

tetrahydronaphthalene, perhydronaphthalene and the like. 

[0055] 

Meanwhile, in the present specification, examples of the "4- to 7-membered monocyclic 

heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom 

and a sulfur atom" represented by the ring A include azetidine, oxetane, thietane, pyrrole, oxazole, 

isoxazole, thiazole, isothiazole, pyrroline, pyrrolidine, dihydrooxazole, tetrahydrooxazole, 

dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole, 

tetrahydroisothiazole, imidazole, pyrazole, furazan, oxadiazole, thiadiazole, imidazoline, imidazolidine, 

pyrazoline, pyrazolidine, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole, 

dihydrothiadiazole, tetrahydrothiadiazole, triazole, triazoline, triazolidine, tetrazole, tetrazoline, 

tetrazolidine, furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophene, dihydrothiophene, 

tetrahydrothiophene, dithiolane, pyridine, oxazine, thiazine, dihydropyridine, tetrahydropyridine, 

piperidine, dihydrooxazine, tetrahydrooxazine, dihydrothiazine, tetrahydrothiazine, morpholine, 

thiomorpholine, pyrazine, pyrimidine, pyridazine, oxadiazine, thiadiazine, dihydropyrazine, 

tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, 

dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydrooxadiazine, tetrahydrooxadiazine, 

dihydrothiadiazine, tetrahydrothiadiazine, pyran, dihydropyran, tetrahydropyran, oxathiane, dioxane, 

thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithiane, azepine, diazepine, oxepine, thiepine, 

oxazepine, oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, tetrahydroazepine, 

perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, dihydrooxepine, 

tetrahydrooxepine, perhydrooxepine, dihydrothiepine, tetrahydrothiepine, perhydrothiepine, 

dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 

tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, 

perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like, 

and examples of the "5- to 6-membered monocyclic heterocyclic ring containing one to four 

heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom" include pyrrole, 

oxazole, isoxazole, thiazole, isothiazole, pyrroline, pyrrolidine, dihydrooxazole, tetrahydrooxazole, 

dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole, 

tetrahydroisothiazole, imidazole, pyrazole, furazan, oxadiazole, thiadiazole, imidazoline, imidazolidine, 

pyrazoline, pyrazolidine, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole, 

dihydrothiadiazole, tetrahydrothiadiazole, triazole, triazoline, triazolidine, tetrazole, tetrazoline, 

tetrazolidine, furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophene, dihydrothiophene, 

tetrahydrothiophene, dithiolane, pyridine, oxazine, thiazine, dihydropyridine, tetrahydropyridine, 

piperidine, dihydrooxazine, tetrahydrooxazine, dihydrothiazine, tetrahydrothiazine, morpholine, 

thiomorpholine, pyrazine, pyrimidine, pyridazine, oxadiazine, thiadiazine, dihydropyrazine, 

tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, 

dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydrooxadiazine, tetrahydrooxadiazine, 
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dihydrothiadiazine, tetrahydrothiadiazine, pyran, dihydropyran, tetrahydropyran, oxathiane, dioxane, 

thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithiane and the like. 

[0056] 

In the present specification, examples of the "8- to IO-membered bicyclic heterocyclic ring 

containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom" 

represented by the ring A include thienopyrazole, thienoimidazole, pyrazolothiazole, indole, isoindole, 

indolizine, benzofuran, isobenzofuran, benzothiophene, isobenzothiophene, indazole, purine, 

benzoxazole, benzothiazole, benzoimidazole, imidazopyridine, benzofurazan, benzothiadiazole, 

benzotriazole, indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran, 

perhydroisobenzofuran, dihydrobenzothiophene, perhydrobenzothiophene, dihydroisobenzothiophene, 

perhydroisobenzothiophene, dihydroindazole, perhydroindazole, dihydrobenzoxazole, 

perhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazole, dihydrobenzoimidazole, 

perhydrobenzoimidazole, dioxaindane, benzodithiolane, dithianaphthalene, quinoline, isoquinoline, 

quinolizine, phthalazine, pteridine, naphthyridine, quinoxaline, quinazoline, cinnoline, chromene, 

dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, 

perhydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, 

dihydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline, 

tetrahydroquinoxaline, perhydroquinoxaline, dihydroquinazoline, tetrahydroquinazoline, 

perhydroquinazoline, dihydrocinnoline, tetrahydrocinnoline, perhydrocinnoline, benzoxathiane, 

dihydrobenzoxazine, dihydrobenzothiazine, pyrazinomorpholine, benzodioxane, chromane, 

benzodithiane and the like, and examples of the "9- to IO-membered bicyclic heterocyclic ring 

containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom" 

represented by the ring A include indole, isoindole, indolizine, benzofuran, isobenzofuran, 

benzothiophene, isobenzothiophene, indazole, purine, benzoxazole, benzothiazole, benzoimidazole, 

imidazopyridine, benzofurazan, benzothiadiazole, benzotriazole, indoline, isoindoline, 

dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran, perhydroisobenzofuran, 

dihydrobenzothiophene, perhydrobenzothiophene, dihydroisobenzothiophene, 

perhydroisobenzothiophene, dihydroindazole, perhydroindazole, dihydrobenzoxazole, 

perhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazole, dihydrobenzoimidazole, 

perhydrobenzoimidazole, dioxaindane, benzodithiolane, dithianaphthalene, quinoline, isoquinoline, 

quinolizine, phthalazine, pteridine, naphthyridine, quinoxaline, quinazoline, cinnoline, chromene, 

dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, 

perhydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, 

dihydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline, 

tetrahydroquinoxaline, perhydroquinoxaline, dihydroquinazoline, tetrahydroquinazoline, 

perhydroquinazoline, dihydrocinnoline, tetrahydrocinnoline, perhydrocinnoline, benzoxathiane, 

dihydrobenzoxazine, dihydrobenzothiazine, pyrazinomorpholine, benzodioxane, chromane, 

benzodithiane and the like. 

[0057] 
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In the present specification, examples of the "3- to ?-membered monocycle" of the "3- to?­

membered monocycle optionally substituted with one to five R7s" represented by U include 

cyclopropane, cyclobutane, cyclobutene, cyclobutadiene, oxirane, aziridine, thiirane, azetidine, oxetane, 

thietane, cyclopentane, cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, 

benzene, cycloheptane, cycloheptene, cycloheptadiene, pyrrole, oxazole, isoxazole, thiazole, 

isothiazole, pyrroline, pyrrolidine, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, 

tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole, tetrahydroisothiazole, 

imidazole, pyrazole, furazan, oxadiazole, thiadiazole, imidazoline, imidazolidine, pyrazoline, 

pyrazolidine, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole, 

dihydrothiadiazole, tetrahydrothiadiazole, triazole, triazoline, triazolidine, tetrazole, tetrazoline, 

tetrazolidine, furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophene, dihydrothiophene, 

tetrahydrothiophene, dithiolane, pyridine, oxazine, thiazine, dihydropyridine, tetrahydropyridine, 

piperidine, dihydrooxazine, tetrahydrooxazine, dihydrothiazine, tetrahydrothiazine, morpholine, 

thiomorpholine, pyrazine, pyrimidine, pyridazine, oxadiazine, thiadiazine, dihydropyrazine, 

tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, 

dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydrooxadiazine, tetrahydrooxadiazine, 

dihydrothiadiazine, tetrahydrothiadiazine, pyran, dihydropyran, tetrahydropyran, oxathiane, dioxane, 

thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithiane, azepine, diazepine, oxepine, thiepine, 

oxazepine, oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, tetrahydroazepine, 

perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, dihydrooxepine, 

tetrahydrooxepine, perhydrooxepine, dihydrothiepine, tetrahydrothiepine, perhydrothiepine, 

dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 

tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, 

perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like. 

[0058] 

In the present specification, examples of the "5- to ?-membered monocycle" of the "5- to?­

membered monocycle optionally substituted with one to five R7 s" represented by U1 include 

cyclopentane, cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene, 

cycloheptane, cycloheptene, cycloheptadiene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, 

pyrroline, pyrrolidine, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, 

dihydrothiazole, tetrahydrothiazole, dihydroisothiazole, tetrahydroisothiazole, imidazole, pyrazole, 

furazan, oxadiazole, thiadiazole, imidazoline, imidazolidine, pyrazoline, pyrazolidine, dihydrofurazan, 

tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole, dihydrothiadiazole, tetrahydrothiadiazole, 

triazole, triazoline, triazolidine, tetrazole, tetrazoline, tetrazolidine, furan, dihydrofuran, 

tetrahydrofuran, dioxolane, thiophene, dihydrothiophene, tetrahydrothiophene, dithiolane, pyridine, 

oxazine, thiazine, dihydropyridine, tetrahydropyridine, piperidine, dihydrooxazine, tetrahydrooxazine, 

dihydrothiazine, tetrahydrothiazine, morpholine, thiomorpholine, pyrazine, pyrimidine, pyridazine, 

oxadiazine, thiadiazine, dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, 

tetrahydropyrimidine, perhydropyrimidine, dihydropyridazine, tetrahydropyridazine, 

perhydropyridazine, dihydrooxadiazine, tetrahydrooxadiazine, dihydrothiadiazine, 
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tetrahydrothiadiazine, pyran, dihydropyran, tetrahydropyran, oxathiane, dioxane, thiopyran, 

dihydrothiopyran, tetrahydrothiopyran, dithiane, azepine, diazepine, oxepine, thiepine, oxazepine, 

oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, tetrahydroazepine, perhydroazepine, 

dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, dihydrooxepine, tetrahydrooxepine, 

perhydrooxepine, dihydrothiepine, tetrahydrothiepine, perhydrothiepine, dihydrooxazepine, 

tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, tetrahydrooxadiazepine, 

perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, perhydrothiazepine, 

dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like. 

[0059] 

In the present specification, when the "3- to 7-membered monocycle" in the "3- to 7-

membered monocycle optionally substituted with one to five R7s" represented by U is a "C3-7 

monocyclic carbon ring", examples of the "C3-7 monocyclic carbon ring" include cyclopropane, 

cyclobutane, cyclobutene, cyclobutadiene, cyclopentane, cyclohexane, cyclopentene, cyclohexene, 

cyclopentadiene, cyclohexadiene, benzene, cycloheptane, cycloheptene and cycloheptadiene, among 

which, examples of the C3-7 monocyclic aromatic carbon ring include benzene and examples of the 

"C3-7 monocyclic non-aromatic carbon ring" include cyclopropane, cyclobutane, cyclobutene, 

cyclobutadiene, cyclopentane, cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, 

cyclohexadiene, cycloheptane, cycloheptene and cycloheptadiene. 

[0060] 

In the present specification, when the "5- to 7-membered monocycle" in the "5- to 7-

membered monocycle optionally substituted with one to five R7 s" represented by U or U1 is a "C5-7 

monocyclic carbon ring", examples of the "C5-7 monocyclic carbon ring" include cyclopentane, 

cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene, cycloheptane, 

cycloheptene and cycloheptadiene, among which, example of the C5-7 monocyclic aromatic carbon 

ring include benzene and examples of the "CS-7 monocyclic non-aromatic carbon ring" include 

cyclopentane, cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, 

cycloheptane, cycloheptene and cycloheptadiene. 

[0061] 

In the present specification, when the "3- to 7-membered monocycle" in the "3- to 7-

membered monocycle optionally substituted with one to five R7s" represented by U is a "3-to 7-

membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen 

atom, a nitrogen atom and a sulfur atom", examples of the "3- to 7-membered monocyclic heterocyclic 

ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur 

atom" include oxirane, aziridine, thiirane, azetidine, oxetane, thietane, pyrrole, oxazole, isoxazole, 

thiazole, isothiazole, pyrroline, pyrrolidine, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, 

tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole, tetrahydroisothiazole, 

imidazole, pyrazole, furazan, oxadiazole, thiadiazole, imidazoline, imidazolidine, pyrazoline, 

pyrazolidine, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole, 

dihydrothiadiazole, tetrahydrothiadiazole, triazole, triazoline, triazolidine, tetrazole, tetrazoline, 

tetrazolidine, furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophene, dihydrothiophene, 
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tetrahydrothiophene, dithiolane, pyridine, oxazine, thiazine, dihydropyridine, tetrahydropyridine, 

piperidine, dihydrooxazine, tetrahydrooxazine, dihydrothiazine, tetrahydrothiazine, morpholine, 

thiomorpholine, pyrazine, pyrimidine, pyridazine, oxadiazine, thiadiazine, dihydropyrazine, 

tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, 

dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydrooxadiazine, tetrahydrooxadiazine, 

dihydrothiadiazine, tetrahydrothiadiazine, pyran, dihydropyran, tetrahydropyran, oxathiane, dioxane, 

thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithiane, azepine, diazepine, oxepine, thiepine, 

oxazepine, oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, tetrahydroazepine, 

perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, dihydrooxepine, 

tetrahydrooxepine, perhydrooxepine, dihydrothiepine, tetrahydrothiepine, perhydrothiepine, 

dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 

tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, 

perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like, 

among which, examples of the "3- to 7-membered monocyclic aromatic heterocyclic ring containing 

one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom" include 

pyrrole, imidazole, triazole, tetrazole, pyrazole, furan, thiophene, oxazole, isoxazole, thiazole, 

isothiazole, furazan, oxadiazole, thiadiazole, pyridine, pyrazine, pyrimidine and pyridazine, and 

examples of the "3- to 7-membered monocyclic non-aromatic heterocyclic ring" include oxirane, 

aziridine, thiirane, azetidine, oxetane, thietane, pyrroline, pyrrolidine, imidazoline, imidazolidine, 

triazoline, triazolidine, tetrazoline, tetrazolidine, pyrazoline, pyrazolidine, dihydrofuran, 

tetrahydrofuran, dihydrothiophene, tetrahydrothiophene, dihydrooxazole, tetrahydrooxazole, 

dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole, 

tetrahydroisothiazole, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole, 

dihydrothiadiazole, tetrahydrothiadiazole, dioxolane, dithiolane, pyran, thiopyran, oxazine, oxadiazine, 

thiazine, thiadiazine, dihydropyridine, tetrahydropyridine, piperidine, dihydropyrazine, 

tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, 

dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydropyran, tetrahydropyran, 

dihydrothiopyran, tetrahydrothiopyran, dihydrooxazine, tetrahydrooxazine, dihydrooxadiazine, 

tetrahydrooxadiazine, dihydrothiazine, tetrahydrothiazine, dihydrothiadiazine, tetrahydrothiadiazine, 

morpholine, thiomorpholine, oxathiane, dioxane, dithiane, azepine, diazepine, oxepine, thiepine, 

oxazepine, oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, tetrahydroazepine, 

perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, dihydrooxepine, 

tetrahydrooxepine, perhydrooxepine, dihydrothiepine, tetrahydrothiepine, perhydrothiepine, 

dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 

tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, 

perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like. 

[0062] 

In the present specification, when the "5- to 7-membered monocycle" in the "5- to 7-

membered monocycle optionally substituted with one to five R7s" represented by U1 is a "5- to 7-

membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen 
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atom, a nitrogen atom and a sulfur atom", examples of the "5- to 7-membered monocyclic heterocyclic 

ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur 

atom" include pyrrole, oxazole, isoxazole, thiazole, isothiazole, pyrroline, pyrrolidine, dihydrooxazole, 

tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, 

dihydroisothiazole, tetrahydroisothiazole, imidazole, pyrazole, furazan, oxadiazole, thiadiazole, 

imidazoline, imidazolidine, pyrazoline, pyrazolidine, dihydrofurazan, tetrahydrofurazan, 

dihydrooxadiazole, tetrahydrooxadiazole, dihydrothiadiazole, tetrahydrothiadiazole, triazole, triazoline, 

triazolidine, tetrazole, tetrazoline, tetrazolidine, furan, dihydrofuran, tetrahydrofuran, dioxolan, 

thiophene, dihydrothiophene, tetrahydrothiophene, dithiolane, pyridine, oxazine, thiazine, 

dihydropyridine, tetrahydropyridine, piperidine, dihydrooxazine, tetrahydrooxazine, dihydrothiazine, 

tetrahydrothiazine, morpholine, thiomorpholine, pyrazine, pyrimidine, pyridazine, oxadiazine, 

thiadiazine, dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, 

perhydropyrimidine, dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydrooxadiazine, 

tetrahydrooxadiazine, dihydrothiadiazine, tetrahydrothiadiazine, pyran, dihydropyran, tetrahydropyran, 

oxathiane, dioxane, thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithiane, azepine, diazepine, 

oxepine, thiepine, oxazepine, oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, 

tetrahydroazepine, perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, 

dihydrooxepine, tetrahydrooxepine, perhydrooxepine, dihydrothiepine, tetrahydrothiepine, 

perhydrothiepine, dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 

tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, 

perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like, 

among which, examples of the "5- to 7-membered monocyclic aromatic heterocyclic ring containing 

one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom" include 

pyrrole, imidazole, triazole, tetrazole, pyrazole, furan, thiophene, oxazole, isoxazole, thiazole, 

isothiazole, furazan, oxadiazole, thiadiazole, pyridine, pyrazine, pyrimidine and pyridazine, and 

examples of the "5- to 7-membered monocyclic non-aromatic heterocyclic ring" include pyrroline, 

pyrrolidine, imidazoline, imidazolidine, triazoline, triazolidine, tetrazoline, tetrazolidine, pyrazoline, 

pyrazolidine, dihydrofuran, tetrahydrofuran, dihydrothiophene, tetrahydrothiophene, dihydrooxazole, 

tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, 

dihydroisothiazole, tetrahydroisothiazole, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, 

tetrahydrooxadiazole, dihydrothiadiazole, tetrahydrothiadiazole, dioxolane, dithiolane, pyran, thiopyran, 

oxazine, oxadiazine, thiazine, thiadiazine, dihydropyridine, tetrahydropyridine, piperidine, 

dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, 

perhydropyrimidine, dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydropyran, 

tetrahydropyran, dihydrothiopyran, tetrahydrothiopyran, dihydrooxazine, tetrahydrooxazine, 

dihydrooxadiazine, tetrahydrooxadiazine, dihydrothiazine, tetrahydrothiazine, dihydrothiadiazine, 

tetrahydrothiadiazine, morpholine, thiomorpholine, oxathiane, dioxane, dithiane, azepine, diazepine, 

oxepine, thiepine, oxazepine, oxadiazepine, thiazepine, thiadiazepine, dihydroazepine, 

tetrahydroazepine, perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, 

dihydrooxepine, tetrahydrooxepine, perhydrooxepine, dihydrothiepine, tetrahydrothiepine, 
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perhydrothiepine, dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 

tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiazepine, tetrahydrothiazepine, 

perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine and the like. 

[0063] 

In the present specification, examples of the "C5-10 bridged carbon ring" in the "C5-10 

bridged carbon ring optionally substituted with one to five R7 s" represented by U or U1 include 

bicyclo[l. l. l ]pentane, bicyclo[2. l. l ]hexane, bicyclo[2.2. l ]heptane, bicyclo[2.2. l ]hept-2-ene, 

bicyclo[3. I. I ]heptane, bicyclo[3. l. l ]hept-2-ene, bicyclo[2.2.2]octane, bicyclo[3 .2.1 ]octane, 

bicyclo[2.2.2]oct-2-ene, bicyclo[3.3. l]nonane, bicyclo[3.2.2]nonane, adamantane, noradamantane and 

the like. 

[0064] 

In the present specification, examples of the "5- to IO-membered bridged heterocyclic ring" 

in the "5- to IO-membered bridged heterocyclic ring optionally substituted with one to five R7s" 

represented by U or U1 include azabicyclo[2. l. l]hexane, azabicyclo[2.2.l]heptane, 

oxabicyclo[2.2. l ]heptane, azabicyclo[3. I. I ]heptane, azabicyclo[3 .2.1 ]octane, oxabicyclo[3 .2.1 ]octane, 

azabicyclo[2.2.2]octane, diazabicyclo[2.2.2]octane, l-azatricyclo[3 .3.1. l 3•
7]decane, 3-

azabicyclo[3.3. l ]nonane, 3,7-diazabicyclo[3.3. l]nonane and the like. 

[0065] 

In the present specification, the "5- to 7-membered monocycle" represented by the ring As is 

as defined in the "5- to 7-membered monocycle" represented by U1
• 

[0066] 

In the present specification, examples of the "optionally oxidized sulfur atom" represented by 

Z include a sulfur atom, -SO- or -SOi-. 

[0067] 

In the present invention, the ring A is preferably (i) a C3-6 monocyclic carbon ring or (ii) a 4-

to 6-membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an 

oxygen atom, a nitrogen atom and a sulfur atom, more preferably (i) a C5-6 monocyclic carbon ring or 

(ii) a 5- to 6-membered monocyclic heterocyclic ring containing one to four heteroatoms selected from 

an oxygen atom, a nitrogen atom and a sulfur atom, further preferably cycloheptane, cyclohexane, 

cyclohexene or benzene, or thiophene, furan, pyrazole, isooxazole, thiazole or pyridine, and most 

preferably cyclohexane, benzene, thiophene, pyridine, thiazole or pyrazole. 

[0068] 

In the present invention, R1 is preferably a halogen atom, a Cl-3 haloalkyl group or a Cl-3 

haloalkoxy group, and more preferably a halogen atom or a Cl-3 haloalkyl group. 

[0069] 

In the present invention, Z is preferably a methylene group. 

[0070] 

In the present invention, Wis preferably a bond when Z is a methylene group, and Wis a 

methylene group or an ethylene group when Z is an oxygen atom or an optionally oxidized sulfur atom. 

[0071] 
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In the present invention, the "S- to 7-membered monocycle" in the "S- to 7-membered 

monocycle optionally substituted with one to five R7s (in the group, R7 is as defined above)" 

represented by U1 is preferably a CS-7 monocyclic carbon ring and a S- to 7-membered monocyclic 

non-aromatic heterocyclic ring, more preferably benzene, cyclohexane, cyclopentane, pyrrolidine, 

piperazine and piperidine, and further preferably benzene, cyclopentane or cyclohexane. The "CS- I 0 

bridged carbon ring" in the "CS-10 bridged carbon ring optionally substituted with one to five R7s" 

represented by U or U 1 is preferably bicyclo[2.2.l]heptane or bicyclo[2.2.2]octane. 

[0072] 

In the present invention, Y is preferably a straight C 1-3 alkylene group optionally substituted 

with one or two R8s (in the group, R8 is as defined above), more preferably a methylene group or an 

ethylene group, optionally substituted with one or two R's (in the groups, R8 is as defined above), and 

further preferably an unsubstituted methylene group. 

[0073] 

In the present invention, when U is a 3- to 7-membered monocycle, a CS-IO bridged carbon 

ring or a S- to IO-membered bridged heterocyclic ring, optionally substituted with one to five R7s (in 

the groups, R7 is as defined above), a compound in which Y is a methylene group or an ethylene group, 

optionally substituted with one or two R's (in the groups, R8 is as defined above) and Tis a bond, or a 

methylene group or an ethylene group, optionally substituted with one or two R5s (in the groups, R5 is 

as defined above) is preferable, a compound in which Y is an unsubstituted methylene group and Tis a 

bond or an unsubstituted methylene group is more preferable, and a compound in which Y is an 

unsubstituted methylene group, and T is a bond is further preferable. 

[0074] 

In the present invention, when U is a methylene group, an oxygen atom or -NR6
- (in the 

group, R6 is as defined above), a compound in which Y is an unsubstituted methylene group and Tis 

an ethylene group optionally substituted with one or two R's (in the group, R5 is as defined above) is 

preferable. 

[007S] 

In the present invention, the compound represented by the general formula (I) is preferably a 

compound represented by the general formula (II): 

[0076] 

(R2)q ~ R3a R3b ox 
x~~~\(v'u/ryoR4 
z-W o 0 (II) 

(R1),~ 
[0077] 
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(wherein all symbols are as defined above), more preferably a compound represented by the general 

formula (III): 

[0078] 

(R2)q - R3a R3b 

~ 
N~N~~Yv'u/rttoR4 
z--W O 0 (Ill) 

(R1),0 
[0079] 

(wherein all symbols are as defined above) or a compound represented by the general formula (III- I): 

[0080] 

R3a R3b 

[0081] 

(wherein all symbols are as defined above), and further preferably a compound represented by the 

general formula (IV): 

[0082] 

(R2)q - R3a R3b 

~ 
N~N~~Yy'u/rttoH 
z--W 0 0 (IV) 

(R1),0 
[0083] 

(wherein all symbols are as defined above) or a compound represented by the general formula (IV-I): 

[0084] 
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[0085] 

(wherein all symbols are as defined above). 

[0086] 

Herein, of the compound represented by the general formula (IV), when U is a 5- to 7-

membered monocycle or a CS-10 bridged carbon ring, optionally substituted with one to five R7s (in 

the groups, R7 is as defined above), a compound represented by the general formula (IV-2): 

[0087] 

(R~•qD'yv~u1/TyoH 
-rV O (IV-2) 

(R1), \_J O 

[0088] 

(wherein U1 represents a 5- to 7-membered monocycle or a CS-I 0 bridged carbon ring, optionally 

substituted with one to five R7s (in the groups, R7 is as defined above), Y1 represents a methylene 

group or an ethylene group, optionally substituted with one or two R 8s, T1 represents a bond, or a 

methylene group or an ethylene group, optionally substituted with one or two R's, and other symbols 

are as defined above) is preferable, a compound in which Y1 is an unsubstituted methylene group and 

T 1 is a bond or an unsubstituted methylene group in the general formula (IV-2) is more preferable, and 

a compound in which Y1 is an unsubstituted methylene group and T1 is a bond is further preferable. 

[0089] 

Similarly, of the compound represented by the general formula (IV-!), when U is a 5- to 7-

membered monocycle or a CS-10 bridged carbon ring, optionally substituted with one to five R7s (in 

the groups, R7 is as defined above), a compound represented by the general formula (IV-3): 

[0090] 

23 



NyY-!..u1,..Ty1 OH 
O O (IV-3) 

[0091) 

(wherein all symbols are as defined above) is preferable, a compound in which Y1 represents an 

unsubstituted methylene group and T1 is a bond or an unsubstituted methylene group in the general 

formula (IV-3) is more preferable, and a compound in which Y1 represents an unsubstituted methy Jene 

group and T1 is a bond is further preferable. 

[0092) 

Of the compound represented by the general formula (IV), a compound in which U is a 

methylene group, an oxygen atom or -NR6
- (in the group, R6 is as defined above) is preferably a 

compound represented by the general formula (V): 

[0093) 

(R2)q - . R3a R3b 

~ 0 

Nz1~~/('u2::.\:0H 0/) 

(R\-8 
[0094) 

(wherein U2 represents a methylene group, an oxygen atom or -NR6
-, R5

' and R" each represent 

independently a hydrogen atom or a methyl group, and other symbols are as defined above), and more 

preferably a compound represented by the general formula (VI): 

[0095) 

0/1) 

[0096) 

(wherein all symbols are as defined above). 
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[0097] 

Of the present compound, a compound in which U is a C3-7 monocyclic carbon ring or a C5-

10 bridged carbon ring, optionally substituted with one to five R7s (in the groups, R7 is as defined 

above), the ring A is a C3-6 monocyclic carbon ring or a C8-10 bicyclic carbon ring, and Xis a 

nitrogen atom is preferably: 

(I) cis-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} cyclohexanecarboxylic acid, 

(2) trans-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} cyclohexanecarboxylic acid, 

(3) ( cis-4-( [9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido [ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl) cyclohexyl)acetic acid, 

( 4) (trans-4-( [9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl} cyclohexyl)acetic acid, 

(5) 3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} benzoic acid, 

( 6) 4-{[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo [2,3-b ]pyridin-7-

yl]carbonyl} benzoic acid, 

(7) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} benzoic acid, 

(8) cis-4-(2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo [2,3-b ]pyridin-7-yl]-2-

oxoethy !} cyclohexanecarboxylic acid, 

(9) cis-4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo [2,3-b ]pyridin-7-yl]-

2-oxoethyl} cyclohexanecarboxylic acid, 

(I 0) cis-4-( 2-oxo-2-[9-(3 ,4,5-trifluoro benzy 1)-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4 ',3 ':4, 5] pyrro lo [2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

( 11) cis-4-(2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido [ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} cyclohexanecarboxylic acid, 

( 12) cis-4-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

( 13) cis-4-(2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 15) cis-4-{2-[9-(3-chloro-2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 16) cis-4-(2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 19) cis-4-{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} cyclohexanecarboxylic acid, 

. (22) trans-4-(2-oxo-2-[9-(2, 4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4, 5]pyrrolo[2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

(23) trans-4-(2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
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b ]pyridin-7-yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

(2 5) trans-4-{ 2-[ 9-(3 -chloro-2,4-difluorobenzyl )-5,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3 ':4,5]pyrro lo[2,3-

b ]pyridin-7-yl]-2-oxoethyl}cyclohexanecarboxylic acid, 

(26) trans-4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }cyclohexanecarboxylic acid, 

(29) trans-4-{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} cyclohexanecarboxylic acid, 

(30) trans-4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} cyclohexanecarboxylic acid, 

(31) trans-4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

(3 2) trans-4-{ 2-oxo-2-[9-(3 ,4,5-trifluorobenzy l)-5, 6,8,9-tetrahydro-7H-pyrido [ 4',3': 4 ,5]pyrrolo[2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

(33) trans-4-{2-[9-( 4-chlorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} cyclohexanecarboxylic acid, 

(3 6) c is-4- {2-oxo-2-[9-(2,3, 4,6-tetrafluorobenzyl)-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3 ':4 ,5]pyrrolo [2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

(3 7) trans-4-{2-oxo-2-[9-(2,3 ,4, 6-tetrafluorobenzyl)-5 ,6, 8, 9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

(3 8) trans-4- { 2-[ 9-( 4-cyanobenzy l)-5 ,5-dimethy l-5,6, 8,9-tetrahydro-7H-pyrido [ 4',3' :4 ,5] pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl}cyclohexanecarboxylic acid, 

(39) trans-4-{2-[9-(3 ,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 40) trans-4-{2-oxo-2-[9-(2,3 ,4-trifluoro benzy 1)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

( 41) trans-4-{2-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }cyclohexanecarboxylic acid, 

( 43) 4-{2-[9-( 4-cyanobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} benzoic acid, 

( 44) cis-4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 4 5) cis-4-{2-oxo-2-[9-(2,3 ,4-trifluorobenzyl )-5, 6,8 ,9-tetrahydro-7H-pyrido [ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

( 46) cis-4-{2-[9-(3-chloro-4-fluorobenzy1)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4 ,5]pyrro lo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }cyclohexanecarboxylic acid, 

( 4 7) cis-4-{2-[9-(3 ,4-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 48) trans-4-{2-[9-(3,5-difluorobenzy l)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 49) trans-4- {2-[9-(3 -chloro-5-fl uoro benzy l)-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3' :4,5]pyrrolo [2,3-
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b ]pyridin-7-yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

(50) cis-4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

(51) cis-4-{2-[9-(3-chloro-5-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl} cyclohexanecarboxylic acid, 

( 5 7) 4-{ 2-[9-(2, 4-difluorobenzy 1)-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4',3 ': 4,5] pyrro lo [2,3-b] pyridin-7-y l]-2-

oxoethyl )-2-ethoxybenzoic acid, 

( 5 8) 2-ethoxy-4-{ 2-[9-(3-fl uorobenzy 1)-5, 6, 8,9-tetrahydro-7H-pyrido[ 4' ,3': 4 ,5] pyrro lo[2,3-b] pyridin-7-

yl]-2-oxoethyl} benzoic acid, 

(59) (3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b Jpyridin-7-yl]-2-

oxoethyl} phenyl)acetic acid, 

( 60) (3-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} phenyl)acetic acid, 

( 61) 4-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl} benzoic acid, 

( 62) 4-{3-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yl]-3-

oxopropyl} benzoic acid, 

(63) 3-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl} benzoic acid, 

( 64) 3-{3-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl} benzoic acid, 

( 65) 2-chloro-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} benzoic acid, 

(66) 3-fluoro-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} benzoic acid, 

(67) 3-chloro-4-{2-[9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} benzoic acid, 

(68) 2-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl} benzoic acid, 

(69) 2-{3-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl} benzoic acid, 

(70) 2-chloro-4-{ 2-[9-(2, 4-d ifluorobenzyl)-5, 6, 8, 9-tetrahydro-7H -pyrido [ 4' ,3': 4, 5] pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl} benzoic acid, 

(71) 2-fluoro-4-{2-[9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} benzoic acid, 

(72) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl )-3-methylbenzoic acid, 

(73) 4-{2-[9-(2-cyclohexylethyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} benzoic acid, 

(74) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

27 



oxoethyl}-2-methoxybenzoic acid, 

(75) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-3-methoxybenzoic acid, 

(76) ( 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} phenyl)acetic acid, 

(77) ( 4-{2-[9-(2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} phenyl)acetic acid, 

(78) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methylbenzoic acid, 

(79) 4-{2-[9-(2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-fluorobenzoic acid, 

(80) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methylbenzoic acid, 

(81) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methoxybenzoic acid, 

(82) (2-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} phenyl)acetic acid, 

(83) (2- { 2-[9-(2,4-d ifluorobenzy 1)-5 ,6, 8 ,9-tetrahydro-7H-pyrido [ 4' ,3 ':4 ,5] pyrro lo [2,3-b ]pyrid in-7 -y I]-

2-oxoethyl} phenyl)acetic acid, 

(84) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-3-methoxybenzoic acid, 

(85) 2-( 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} phenyl)-2-methylpropanoic acid, 

(86) 2-( 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

y l]-2-oxoethyl} phenyl)-2-methyl propanoic acid, 

(87) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-hydroxybenzoic acid, 

(88) 4-{2-[9-(2,4-difluorobenzy 1)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-hydroxybenzoic acid, 

( 89) 2-(benzy loxy )-4-{2-[9-(2,4-difl uorobenzy 1)-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3': 4,5 ]pyrro Io [2,3-

b ]pyridin-7-yl]-2-oxoethyl} benzoic acid, 

(90) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methoxybenzoic acid, 

(91) 2-methoxy-4-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl} benzoic acid, 

(92) 4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methoxybenzoic acid, 

(93) 4-{2-[9-( 4-chlorobenzy 1)-5, 6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methoxybenzoic acid, 

(94) 4-{2-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-
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oxoethyl )-2-methoxybenzoic acid, 

(95) 4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl }-2-methoxybenzoic acid, 

(97) 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl }-2-methoxybenzoic acid, 

(98) 4-{ 2-[9-(3-ch loro-4-fluorobenzy 1)-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3' :4 ,5]pyrro lo[2,3-b ]pyrid in-7-

y l]-2-oxoethy l }-2-methoxybenzoic acid, 

(I 0 I) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methylbenzoic acid, 

(I 02) 4-{2-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]-2-

oxoethyl }-2-methylbenzoic acid, 

(I 03) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl }-2-methylbenzoic acid, 

(I 04) 2-methyl-4-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]ethy I} benzoic acid, 

(I 05) 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl )-2-methylbenzoic acid, 

(I 06) 4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl }-2-methoxybenzoic acid, 

(111) 4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl}-2-methylbenzoic acid, 

( 112) 4-{2-[9-(3-chloro-4-fluorobenzy I )-5 ,6, 8, 9-tetrahydro-7 H-pyrido [ 4 ',3' :4 ,5] pyrrolo[2,3-b ]pyri din-

7-y l]-2-oxoethy l }-2-m ethyl benzoic acid, 

( 113) 4-{2-[9-( 4-chloro-3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl )-2-methylbenzoic acid, 

( 114) 4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl }-2-methylbenzoic acid, 

( 118) 4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]-2-

oxoethy I )-2,6-dimethoxybenzoic acid, 

( 119) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethy I )-2,6-dimethoxybenzoic acid, 

( 120) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl )-2,6-dimethoxybenzoic acid, 

( 125) 4-{2-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethy I )-2,6-dimethoxybenzoic acid, 

( 126) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl )-2,6-dimethoxybenzoic acid, 

( 12 7) 2, 6-dimethoxy-4-{ 2-oxo-2-[9-(2, 4, 5-trifluorobenzyl )-5, 6, 8, 9-tetrahydro-7 H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl} benzoic acid, 

( 128) 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-
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7-yl]-2-oxoethyl )-2,6-dimethoxybenzoic acid, 

( 129) 4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl )-2,6-dimethoxybenzoic acid, 

( 13 0) 4-{2-[9-(3-chloro-4-fluoro benzy 1)-5, 6, 8, 9-tetrahydro-7H-pyri do [ 4',3 ': 4, 5 ]pyrrolo [2,3-b ]pyrid in-

7-yl]-2-oxoethy I )-2,6-dimethoxybenzoic acid, 

( 132) 4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl )-2,6-dimethoxybenzoic acid, 

(133) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl )-2,6-dimethoxybenzoic acid, 

(134) cis-3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl )cyclobutanecarboxylic acid, 

(13 5) cis-3-{2-[9-(2,4-dif!uorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclobutanecarboxylic acid, 

( 136) trans-3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} cyclobutanecarboxylic acid, 

( 13 7) trans-3-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl }cyclobutanecarboxylic acid, 

( 13 8) 4-{ (I E)-3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

3-oxo-l -propen- l -yl} benzoic acid, 

( 139) cis-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethy 1)-1-methy lcyclohexanecarboxylic acid, 

( 140) cis-4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 141) trans-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 14 2) trans-4-{ 2-[9-(2,4-difluorobenzy 1)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4 ,5]pyrrolo [2,3-b] pyridin-

7-yl ]-2-oxoethy I )-1-methylcyclohexanecarboxylic acid, 

( 143) trans- l-methyl-4-{ 2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl }cyclohexanecarboxylic acid, 

( 144) trans-4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl )-1-methylcyclohexanecarboxyl ic acid, 

( 145) trans-4-{ 2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 146) trans-4-{2-[9-(3-chlorobenzyl)'5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 148) trans-4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 149) trans-4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6, 8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 150) trans-4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-
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b ]pyridin-7-yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 151) trans-4-{2-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 153) cis-4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 154) cis-4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 155) cis-4-{2-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 156) cis-4-{2-[9-(3 ,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 157) cis- l-methyl-4-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid, 

( 158) cis-4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 159) cis-4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 160) cis-4-{ 2-[9-(3-chloro-4-fluoro benzy 1)-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5] pyrro lo[2,3-

b ]pyridin-7-yl]-2-oxoethy l}-1-methylcyclohexanecarboxylic acid, 

( 163) cis-4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 169) trans-4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl }-1-methylcyclohexanecarboxylic acid, 

( 171) ( 1R,3R)-3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

(172) ( 1R,3R)-3-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 173) ( 1S,3S)-3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 17 4) ( 1 R,3 R)-3-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl}-1,2,2-trimethylcyclopentanecarboxylic acid, 

(17 6) ( 1R,3R)-3-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 177) ( 1R,3R)-3-{2-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 178) ( 1R,3R)-3-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl}-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 1 79) ( 1R,3R)-3-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 180) ( 1R,3R)-3-{2-[9-(4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrro lo[2,3-b ]pyridin-
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7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

(181) (I R,3R)-3-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

(184) (1 R,3 R)- l ,2,2-trimethyl-3-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5 ,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7 -yl ]ethyl} cyclopentanecarboxy I ic acid, 

( 18 7) ( 1 R,3 R)-3-{ 2-[9-(3-chloro-4-fluorobenzyl)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3': 4,5]pyrrolo [2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 188) ( 1 S,3 S)-3-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid, 

(189) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

(190) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

( 191) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

( 192) 4-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]ethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

( 193) 4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane- l-carboxylic acid, 

( 194) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

( 195) 4-{2-[9-(3-chlorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

( 196) 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

( 197) 4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

(201) 4-{2-[9-(3-chloro-4-fluorobenzy 1)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

(202) 4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl} bicyclo[2.2.2]octane- l-carboxylic acid, 

(205) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

(206) 4-{2-[9-(2,4-difl uorobenzyl )-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4, 5] pyrro lo[2,3-b ]pyri din-7-yl ]-

2-oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

(207) 4-{2-[9-(3 ,5-d ifluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5] pyrro lo[2,3-b] pyridin-7 -y l]-

2-oxoethyl} bicyclo[2.2. l ]heptane- l -carboxylic acid, or 

(208) 4-{ 2-oxo-2-[9-(2, 4,5-trifl uorobenzy 1)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5 ]pyrrol o[2,3-

b] pyridin-7 -yl ]ethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, a salt thereof or a solvate thereof or a 

prodrug thereof. 
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[0098] 

Of the present compound, a compound in which U is a 3- to 7-membered monocyclic 

heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom 

and a sulfur atom, and optionally substituted with one to five R7s (in the group, R7 is as defined above), 

the ring A is a C3-6 monocyclic carbon ring or a C8-I 0 bicyclic carbon ring, and X is a nitrogen atom 

is preferably: 

(I) l-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-I H-pyrazole-4-carboxylic acid, 

(2) I -{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-5-methyl-1 H-imidazole-4-carboxylic acid, 

(3) 1-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }- I H-1,2,3-triazole-4-carboxylic acid, 

( 4) 3-( l-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-I H-1,2,3-triazol-4-yl)propanoic acid, 

(5) (!- {2-[9-(3-fluorobenzy l)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }- I H-1,2,3-triazol-4-yl)acetic acid, 

(6) 1-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-piperidinecarboxylic acid, 

(7) l-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-3-piperidinecarboxylic acid, 

(8) (3- {2-[9-(3-fluorobenzyl)-5,6, 8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-oxo-1-imidazolidinyl)acetic acid, 

(9) I -(3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-3-piperidinecarboxylic acid, 

(I 0) ( 4-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-I H-1,2,3-triazol-1-yl)acetic acid, 

(I I) (I- {3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-3-pyrrolidinyl)acetic acid, 

( 12) ( 4-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-1-piperazinyl)acetic acid, 

( 13) I -{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-1,2,3,6-tetrahydro-4-pyridinecarboxylic acid, 

(14) (I - {2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-3-pyrrolidinyl)acetic acid, 

( 15) (l-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethy l }-4-piperidinyl)acetic acid, 

(16) ( 4- {2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }- l-piperazinyl)acetic acid, 

( 17) I -{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl}-3-pyrrolidinecarboxylic acid" 
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( 18) ( l-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl}-2-pyrrolidinyl)acetic acid hydrochloride, 

( 19) (2S)- l-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

3-oxopropyl }-2-pyrrolidinecarboxylic acid, 

(20) l -{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-4-piperidinecarboxy lie acid, 

(21) 1-{2-[9-( 4-chloro-2-fluorobenzy I)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-

pyrido [ 4' ,3 ':4 ,5 ]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyl }-4-piperidinecarboxy I ic acid, 

(23) (2R)- l-{3-[9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

3-oxopropyl }-2-pyrrolidinecarboxylic acid, 

(24) ( l-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-4-piperidinyl)acetic acid, 

(25) ( l-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl}-2-pyrrolidinyl)acetic acid, 

(26) l -{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl}-3-pyrrolidinecarboxylic acid, 

(2 7) l-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-2-piperidinecarboxylic acid, 

(28) ( 1-{2-[9-( 4-chloro-2-fluorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyl }-4-piperidinyl)acetic acid, 

(30) ( 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyl}- l-piperidinyl)acetic acid, 

(32) ( 4-{ [9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl }-1-piperidinyl)acetic acid, 

(33) ( 4-{2-[9-(3-chloro-2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1-piperazinyl)acetic acid, 

(3 5) ( 4-{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 }-1-piperazinyl)acetic acid, 

(3 8) l -{2-[9-(3-chloro-2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-4-piperidinecarboxylic acid, 

( 40) l-{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-piperidinecarboxylic acid, 

( 43) l-{2-[9-(3-chloro-2,4-difluorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyl }-4-piperidinecarboxylic acid, 

( 44) I -{ 2-[9-(3 ,5-dichlorobenzyl)-5 ,5-dimethyl-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4, 5]pyrrolo [2,3-

b ]pyridin-7-yl]-2-oxoethyl }-4-piperidinecarboxylic acid, 

( 46) ( l-{2-[9-(3-chloro-2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethy I }-4-piperidinyl)acetic acid, 

( 48) ( l-{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, 
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( 52) ( 4-{2-[9-(3-chloro-2, 4-difl uoro benzy l)-5 ,5-dimethyl-5, 6,8,9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyl}- l -piperazinyl)acetic acid, 

(54) ( 4-{2-[9-(3,5-dichlorobenzyl)-5,5-dimethyl-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-1-piperazinyl)acetic acid, 

( 5 7) ( 1-( 2-[9-(3-chloro-2, 4-difl uoro benzy l)-5 ,5-dimethyl-5, 6,8, 9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyl }-4-piperidinyl)acetic acid, 

( 5 8) ( 1-{2-[9-(3 ,5-dichl orobenzy l)-5 ,5-dimethyl-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3': 4,5]pyrrolo[2, 3-

b ]pyridin-7-yl]-2-oxoethyl}-4-piperidinyl)acetic acid, 

( 61) l -{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-4-methyl-4-piperidinecarboxylic acid, 

( 62) 1- {2-[9-(2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-4-methyl-4-piperidinecarboxylic acid, 

( 63) l -{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethy l }-4-hydroxy-4-piperidinecarboxylic acid, 

( 64) l -{2-[9-(2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]-2-

oxoethyl}-4-hydroxy-4-piperidinecarboxylic acid, 

( 65) l -{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethy l }-4-methoxy-4-piperidinecarboxylic acid, 

( 66) l-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]-2-

oxoethyl }-4-methoxy-4-piperid inecarboxy lie acid, 

( 6 7) rel-[(2R, 6S)-4-{ 2-[ 9-(3-fl uoro benzy l )-5, 6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5] pyrro lo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-2,6-dimethyl- l -piperazinyl]acetic acid, 

( 68) rel-[ (2R,6S)-4- { 2-[9-(2, 4-difluoro benzy l )-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3': 4,5] pyrrolo [2,3-

b ]pyridin-7-yl]-2-oxoethyl}-2,6-dimethyl- l -piperazinyl]acetic acid, 

( 69) rel-[ (3 R,5 S)-4-( 2-[9-(3-fluoro benzy l)-5, 6,8,9-tetrahydro-7H-pyrido [ 4 ',3 ': 4 ,5] pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl }-3,5-dimethyl- l -piperazinyl]acetic acid, 

(70) rel-[ (3 R,5 S)-4-{ 2-[9-(2,4-difl uoro benzy l )-5 ,6 ,8, 9-tetrahydro-7 H-pyrido[ 4 ',3 ': 4,5] pyrrolo [2,3-

b ]pyridin-7-yl]-2-oxoethyl }-3,5-dimethyl- l -piperazinyl]acetic acid, 

(71) l-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-1,2,3,6-tetrahydro-4-pyridinecarboxylic acid, 

(72) l-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-1,2,3,6-tetrahydro-4-pyridinecarboxylic acid, 

(73) 5-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropyl }-2-thiophenecarboxylic acid, 

(74) 5- {3-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]-3-

oxopropyl }-2-thiophenecarboxylic acid, or 

(75) 5-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-thiophenecarboxylic acid, a salt thereof or a solvate thereof or a prodrug thereof. 

[0099] 
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Of the present compound, a compound in which U is a C3-7 monocycle or a C5-10 bridged 

carbon ring, optionally substituted with one to five R7s (in the groups, R7 is as defined above), the ring 

A is (i) a 5- to 6-membered monocyclic heterocyclic ring containing one to four heteroatoms selected 

from an oxygen atom, a nitrogen atom and a sulfur atom or (ii) a CS-I 0 bicyclic heterocyclic ring 

containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom, 

and X is a nitrogen atom is preferably: 

( 1) cis-4-(2-{9-[( 4-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(2) cis-4-(2-{ 9-[ (2,5-dimethy l-3-thieny 1 )methyl]-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3' :4, 5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(3) trans-4-(2-{9-[ ( 4-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 4) trans-4-(2- {9-[(5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 5) trans-4-(2- { 9-[ (2, 5-d imethy l-3-thienyl)methyl]-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3': 4,5] pyrrol o[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 6) cis-4-(2-{9-[(5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(8) cis-4-(2-{9-[( l ,3-dimethyl- lH-pyrazol-5-yl)methyl]-5,5-dimethyl-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(9) cis-4-(2-{ 9-[ (2,5-dimethyl-1,3-thiazol-4-yl)methyl]-5 ,5-dimethyl-5, 6, 8,9-tetrahydro-7H­

pyrido [ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(I 0) trans-4-(2-{9-[( 5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 12) cis-4-(2-{9-[( 5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido [ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 14) trans-4-(2-{9-[( 6-chloro-3-pyridinyl)methyl]-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxy lie acid, 

( 15) trans-4-(2-{9-[( 1,3-dimethyl-l H-pyrazol-5-yl)methyl]-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 16) trans-4-(2-{ 9-[ (2,5-dimethyl-1,3-thiazo l-4-yl )methy l]-5,5-dimethy l-5, 6, 8, 9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 18) 4-(2-{ 9-[( 6-chloro-3-pyridiny l)methy l]-5,6, 8, 9-tetrahydro-7H-pyrido[ 4',3 ':4, 5]pyrrolo[2,3-

b ]pyridin-7-yl}-2-oxoethyl)benzoic acid, 

(20) 4-(2-{9-[ ( 1,3-dimethyl-l H-pyrazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)benzoic acid, 

(21) 4-(2-{9-[(2,5-dimethyl- l ,3-thiazol-4-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl)benzoic acid, 

(22) 4-(2-{9-[(5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl }-2-oxoethyl)benzoic acid, 
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(2 7) [ 1-(2-{ 9-[ ( 5-chloro-2-thienyl)methy l]-5, 6,8, 9-tetrahydro-7H-pyrido[ 4' ,3': 4,5] pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)-4-piperidinyl]acetic acid, 

(2 8) [[ l -(2-{ 9-[ ( 5-chloro-2-thieny !)methyl ]-5 ,5-dimethyl-5 ,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ':4,5]pyrrolo [2,3-b] pyridin-7-y l }-2-oxoethyl)-4-piperidinyl] acetic acid, 

(29) trans-4-(2-{ 9-[( 5-fl uoro-2-thieny l)methyl]-5, 6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ':4, 5] pyrrolo [2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(3 0) cis-4-(2-{ 9-[ ( 5-fluoro-2-thienyl)methyl]-5, 6, 8,9-tetrahydro-7H-pyrido[ 4', 3 ': 4 ,5] pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(3 I) trans-4-(2-{9-[(5-fluoro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

(3 2) cis-4-(2-{ 9-[ ( 5-fl uoro-3-th ieny I )methy l]-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4 ',3 ': 4 ,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid, 

( 42) 2-methoxy-4-[2-oxo-2-(9-{ [5-(trifluoromethyl)-2-thienyl]methyl }-5,6,8,9- tetrahydro-7H-pyrido[ 

( 46) 4-(2-{9-[( 5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl }-2-oxoethyl)-2-methoxybenzoic acid, 

( 4 7) 4-(2-{ 9-[ (5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl }-2-oxoethyl)-2-methoxybenzoic acid, 

( 5 0) 4-(2-{ 9-[ ( 5-chloro-3-thieny l)methy l]-5, 6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4 ,5] pyrro lo[2,3-b Jpyridin-

7-yl }-2-oxoethy l)-2-methylbenzoic acid, 

(51) 4-(2-{9-[(5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl }-2-oxoethyl)-2-methylbenzoic acid, 

(5 8) 4-(2-{9-[ (5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-y I }-2-oxoethyl)-2,6-dimethoxybenzoic acid, 

( 5 9) 4-(2-{ 9-[ ( 5-chloro-2-th ieny l)methy l]-5, 6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4 ,5] pyrro lo [2,3-b ]pyridin-

7-yl }-2-oxoethyl)-2,6-dimethoxybenzoic acid, 

( 66) trans-4-(2- { 9-[ ( 5-chloro-2-thienyl)methyl]-5, 6, 8, 9-tetrahydro-7H-pyrido[ 4' ,3 ':4 ,5 ]pyrro lo [2,3-

b ]pyridin-7-yl }-2-oxoethyl)- l -methylcyclohexanecarboxylic acid, 

( 67) trans-4-(2-{ 9-[( 5-chloro-3-thienyl)methyl]-5,6,8, 9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)- l -methylcyclohexanecarboxylic acid, 

( 69) cis-4-(2-{ 9-[ ( 5-ch loro-3-th ienyl)methy l]-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3': 4 ,5]pyrro lo [2,3-

b ]pyridin-7-yl }-2-oxoethyl)- l-methylcyclohexanecarboxylic acid, 

(70) cis-4-(2-{ 9-[ ( 5-chloro-2-thieny !)methyl ]-5 ,6, 8,9-tetrahydro-7H -pyrido [ 4' ,3': 4 ,5] pyrro lo [2,3-

b ]pyridin-7-yl }-2-oxoethyl)- l-methylcyclohexanecarboxylic acid, 

( 80) (I R,3 R)-3-(2-{ 9-[ ( 5-chloro-3-thienyl)methy l]-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3 ':4 ,5] pyrrolo [2,3-

b ]pyridin-7-yl }-2-oxoethyl)-1,2,2-trimethylcyclopentanecarboxylic acid, 

(81) (I R,3 R)-3-(2-{9-[ (5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethyl)-1,2,2-trimethylcyclopentanecarboxylic acid, 

(84) 4-(2-{ 9-[ ( 5-chloro-2-thieny !)methyl ]-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3': 4 ,5] pyrro lo [2,3-b] pyrid in-

7-y l }-2-oxoethyl)bicyclo[2.2.2]octane- l -carboxylic acid, 

(85) 4-(2-{ 9-[ ( 5-chloro-3-thienyl)methy l]-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3' :4 ,5] pyrro lo [2,3-b] pyrid in-
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7-yl }-2-oxoethyl)bicyclo[2.2.2]octane-l -carboxylic acid, 

(92) 4-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

(93) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l ]heptane-l-carboxylic acid, 

(94) 4-{2-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l ]heptane- l-carboxylic acid, 

(95) 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5 ]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} bicyclo[2.2. l ]heptane- l -carboxylic acid, 

(96) 4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5 ]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} bicyclo[2.2. l]heptane-l-carboxylic acid, 

(97) 4-{2-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2-oxoethyl} bicyclo[2.2. l ]heptane-l-carboxylic acid, or 

(99) 4-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.l ]heptane-l-carboxylic acid, a salt thereof or a solvate thereof or a prodrug 

thereof. 

[0100] 

Of the present compound, a compound in which U is a C3-7 monocycle or a CS- I 0 bridged 

carbon ring, optionally substituted with one to five R7s (in the groups, R7 is as defined above), and Xis 

a carbon atom is preferably: 

(2) 1-{2-[9-( 4-chloro-2-fluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyl }-4-

piperidinecarboxylic acid, 

(3) ( 4-{2-[9-(3-chloro-2,4-difluorobenzyl)- l ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyl }-1-

piperazinyl)acetic acid, 

( 5) ( 4-{2-[9-(3,5-dichlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyl }-1-

piperazinyl)acetic acid, 

(8) I- { 2-[9-(3-ch loro-2, 4-difluorobenzy 1)-1,3, 4 ,9-tetrahydro-2H-beta-car bo 1 in-2-yl]-2-oxoethyl }-4-

p iperidinecarboxy lic acid, 

(9) 1-{ 2-[9-(3,5-dichlorobenzy1)-1,3 ,4, 9-tetrahydro-2H-beta-carbo lin-2-y l ]-2-oxoethy 1 }-4-

piperidinecarboxylic acid, 

( 12) cis-4-{2-[9-( 4-cyanobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-

oxoethyl} cyclohexanecarboxylic acid, 

( 13) cis-4-(2-{ 9-[ ( 6-chloro-3-pyridiny !)methyl ]-1,3, 4 ,9-tetrahydro-2H-beta-carbo I in-2-yl }-2-

oxoethy l)cyclohexanecarboxyl ic acid, 

( 15) cis-4-(2-{9-[( 1,3-dimethyl- l H-pyrazol-5-yl)methyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-2-

oxoethyl)cyclohexanecarboxylic acid, 

( 16) cis-4-(2-{ 9-[ (2,5-dimethyl-1,3-thiazo 1-4-yl)methy l]-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl }-2-

oxoethyl)cyclohexanecarboxylic acid, 

( 17) ( l-{2-[9-(3-chloro-2,4-difluorobenzy l)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyl }-4-

piperidinyl)acetic acid, or 
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( 19) ( l -{2-[9-(3,5-dichlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyl )-4-

piperidinyl)acetic acid, a salt thereof or a solvate thereof or a prodrug thereof. 

[0101] 

Of the present compound, a compound in which U is a 3- to 7-membered monocyclic 

heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom 

and a sulfur atom, and optionally substituted with one to five R7s (in the group, R7 is as defined above), 

and X is a carbon atom is preferably: 

(I) [l-(2-{9-[(5-chloro-2-thienyl)methyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-2-oxoethyl)-4-

piperidinyl]acetic acid, 

(3) 1-(2-{9-[( 5-chloro-2-thienyl)methyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-2-oxoethyl)-4-

piperidinecarboxylic acid, 

(6) [ 4-(2-{9-[(5-chloro-2-thienyl)methyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-2-oxoethyl)-l -

piperazinyl]acetic acid, 

(8) 1-(2-{ 9-[ ( 5-chloro-2-thienyl)methyl]- l ,3 ,4, 9-tetrahydro-2H-beta-carbo 1in-2-y1 )-2-oxoethyl)-4-

methy l-4-piperid inecarboxylic acid, or 

( 13) rel-[ (2R, 6S)-4-(2-{ 9-[ ( 5-chloro-2-thienyl)methy l ]-1,3 ,4,9-tetrahydro-2H-beta-carbo lin-2-yl }-2-

oxoethyl)-2, 6-dimethyl-1-p iperaziny l] acetic acid, a salt thereof or a solvate thereof or a prodrug thereof. 

[0102] 

And, of the present compound, a compound in which U is a methylene group, an oxygen 

atom or-NR6
- (in the group, R6 is as defined above), Xis a nitrogen atom, and the ring A is a C3-6 

monocyclic carbon ring or a CS-I 0 bicyclic carbon ring is preferably: 

(I) 6-[9-( cyclohexylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(2) 6-[9-(2-cyclohexylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(3) 6-[9-(3-cyclohexylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

( 4) 6-[9-( 4-cyclohexylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(5) 6-[9-(3,4-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

( 6) 6-[9-(3,5-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(7) 6-[9-(3,4-dimethylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(8) 6-[9-(3,5-dimethylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(9) 6-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(I 0) 6-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-
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oxohexanoic acid, 

( 11) 6-oxo-6-(9-(3,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

( 12) 6-[9-( cyclohexylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(13) 6-[9-(2-cyclohexylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 14) 6-[9-(3-cyclohexylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 15) 6-[9-( 4-cyclohexylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 16) 6-[9-(3,4-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 17) 6-[9-(3 ,5-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(18) 6-[9-(3,4-dimethylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 19) 6-[9-(3,5-dimethylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(2 0) 6-[9-(3 ,5-difluorobenzyl)-5 ,6, 8,9-tetrahydro-7H-pyri do [ 4' ,3' :4,5] pyrrol o[2,3-b] pyridin-7 -y l]-2,2-

dimethyl-6-oxohexanoic acid, 

(21) 6-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(22) 2,2-dimethyl-6-oxo-6-[9-(3, 4,5-trifl uorobenzyl )-5, 6, 8, 9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

(23) ethyl 7-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-7-

oxoheptanoate, 

(24) methyl 6-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoate, 

(25) methyl 6-[9-(3-chloro-4-fl uorobenzyl)-5 ,6, 8, 9-tetrahydro-7H-pyrido [ 4 ',3': 4,5 ]pyrro lo[2,3-

b ]pyridin-7-yl]-6-oxohexanoate, 

(26) ethyl 7-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-7-

oxoheptanoate, 

(27) ethyl 7-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-7-oxoheptanoate, 

(28) ethyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-2,2-dimethyl-

6-oxohexanoate, 

(29) methyl 6-(9-(3-chloro-4-fluorobenzyl)-5,6, 8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b J pyridin-7 -yl]-2,2-dimethyl-6-oxohexanoate, 

(31) methyl 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-
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2,2-dimethyl-6-oxohexanoate, 

(32) ethyl 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3,3-

dimethyl-6-oxohexanoate, 

(33) 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-5-oxopentanoic 

acid, 

(34) 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-6-oxohexanoic acid, 

(3 5) 7-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-7-oxoheptanoic 

acid, 

(3 6) 6-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(3 7) 6-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

6-oxohexanoic acid, 

(3 8) 7-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-7-

oxoheptanoic acid, 

(39) 7-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

7-oxoheptanoic acid, 

( 40) 6-oxo-6-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

( 41) 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-2,2-dimethyl-6-

oxohexanoic acid, 

( 42) 7-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-7-

oxoheptanoic acid, 

( 43) 6-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 44) 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

( 45) 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 46) 6-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2,2-dimethyl-6-oxohexanoic acid, 

( 49) 5-oxo-5-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]pentanoic acid, 

(50) 7-oxo-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]heptanoic acid, 

(51) 6-oxo-6-[9-(2-phenoxyethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

(52) 3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethoxy }-2,2-dimethylpropanoic acid, 

(53) 2-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethoxy }-2-methylpropanoic acid, 
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(54) 3-( {2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} amino )-2,2-dimethylpropanoic acid, 

(55) 6-(9'-benzyl-8',9'-dihydrospiro[ cyclopropane-1,5'-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin ]-7'(6'H)­

yl)-6-oxohexanoic acid, 

(56) 3-[ {2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} (me thy !)amino J-2,2-dimethy lpropanoic acid, 

(57) 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3,3-

dimethyl-6-oxohexanoic acid, 

( 5 8) 6-[9-(3-fluorobenzy 1)-5,5-dimethy1-5, 6, 8,9-tetrahydro-7H-pyrido [ 4 ',3 ': 4,5]pyrrolo[2,3-b ]pyridin-

7 -y l]-3 ,3-dimethyl-6-oxohexanoic acid, 

( 59) 6-[9-(3-fluorobenzy 1)-5,5-dimethy1-5 ,6,8, 9-tetrahydro-7H-pyrido[ 4' ,3 ': 4 ,5 ]pyrrolo [2,3-b ]pyrid in-

7-y l]-2,2-dimethyl-6-oxohexanoic acid, 

( 60) 6-[9-(3-fluorobenzyl)-5-methyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(61) 6-[9-( cyclopentylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

( 62) 6-[9-(3-cyclohexen- l -ylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-6-oxohexanoic acid, 

( 63) 6-oxo-6-{ 9-[2-(phenylthio )ethyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

y I} hexanoic acid, 

(66) 6-[9-( cyclopropylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 67) 6-[9-( cyclobutylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(68) 6-[9-( cyclopentylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 69) 6-[9-(3-cyclohexen- l -ylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(70) 2,2-dimethyl-6-oxo-6- { 9-[2-(phen y lthio )ethy l]-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4, 5]pyrrolo [2,3-

b ]pyridin-7-yl} hexanoic acid, 

(73) methyl 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-5-

oxopentanoate, 

(74) methyl 6-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

6-oxohexanoate, 

(75) methyl 6-oxo-6-[9-(3-phenylpropy 1)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-y l]hexanoate, 

(77) ethyl 7-[9-(3-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-7-

oxoheptanoate, 

(78) methyl 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y l]-6-

oxohexanoate, 
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(79) methy 1 5-oxo-5-[9-(3-phenylpropyl)-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3': 4,5]pyrrolo[2,3-b] pyridin-

7-yl ]pentanoate, 

(80) methyl 6-(9'-benzyl-8',9'-dihydrospiro[ cyclopropane-1,5'-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin ]-

7'( 6'H)-yl)-6-oxohexanoate, 

(81) 6-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(82) 6-oxo-6-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

(83) 7-oxo-7-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]heptanoic acid, 

(84) 6-oxo-6-[9-(3-phenoxypropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

(85) 6-[9-( cyclobutylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(86) ethyl 7-oxo-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5] pyrrolo[2,3-b ]pyridin-7-

yl]heptanoate, 

(87) 6-oxo-6-(9-(2-pheny le thy 1)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4,5 ]pyrrolo[2,3-b] pyridin-7 -

yl]hexanoic acid, 

(88) 7-oxo-7-[9-(2-phenylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]heptanoic acid, 

(89) 6-[9-( cyclopropylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(90) methyl 5-oxo-5-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]pentanoate, 

(91) methyl 6-oxo-6-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoate, 

(92) me thy 1 6-oxo-6-[9-(2-phenoxyethy 1)-5, 6,8,9-tetrabydro-7H-pyrido [ 4' ,3 ':4, 5]pyrro lo[2,3-b] pyrid in-

7-y l ]hexanoate, 

(93) 5-oxo-5-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]pentanoic acid, 

(94) ethyl 6-[9-(3-fluorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5] pyrrolo[2,3-

b ]pyridin-7-yl]-3 ,3-dimethyl-6-oxohexanoate, 

(95) 2-( {2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }amino )-2-methylpropanoic acid, 

(96) ethyl 7-oxo-7-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5] pyrrolo[2,3-b ]pyridin-7-

yl]heptanoate, 

(97) methyl 5-oxo-5-[9-(2-phenylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]pentanoate, 

(98) methyl 6-oxo-6-[9-(2-phenylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoate, 

43 



(99) ethyl 7-oxo-7-[9-(2-phenylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]heptanoate, 

(I 00) methyl 6-(9-benzyl-6,6-dimethyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl)-6-oxohexanoate, 

( l 0 I) 5-oxo-5-[9-(2-phenylethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4 ',3 ':4,5]pyrro lo[2,3-b ]pyridin-7-

yl]pentanoic acid or 

(I 02) methyl 6-(9-benzyl-6-methyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-

6-oxohexanoate, 

(I 03) 6-[9-(3-cyanobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(I 04) 6-[9-( 4-cyanobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(I 05) 3-( { l -[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]- l -

oxo-2-propanyl} amino )-2,2-dimethylpropanoic acid, 

( 106) {3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropoxy} acetic acid, 

(I 07) 6-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(I 08) 6-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(111) { 4-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-4-

oxobutoxy} acetic acid, 

( 114) 5-( { [9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl} oxy)pentanoic acid, 

( 115) 2,2-dimethyl-6-oxo-6-[9-(2,4,6-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 116) 6-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 11 7) 6-[9-(2,3-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(118) 2,2-dimethyl-6-oxo-6-[9-(2,3 ,6-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 119) 6-[9-(3-chloro-2-fluorobenzyl)-5, 6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrro lo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 120) 6-[9-(2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 121) 6-[9-(3-chloro-2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 122) 6-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 
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( 123) 6-[9-(3-chloro-5-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 124) 2,2-d imethyl-6-oxo-6-[9-(2,3, 4-trifluorobenzyl)-5, 6,8,9-tetrahydro-7H­

pyrido [ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 125) 2,2-d imethyl-6-oxo-6-[9-(2,3,4, 6-tetrafl uorobenzyl)-5 ,6,8,9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 126) 2,2-dimethy 1-6-oxo-6-[9-(pentafluorobenzyl)-5, 6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4,5] pyrro lo[2, 3-

b ]pyridin-7-y I] hexanoic acid, 

( 129) 6-[9-(2,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 13 0) 2,2-d imethyl-6-oxo-6-[9-(2, 4,5-trifluorobenzyl)-5 ,6, 8,9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 13 1) 6-[9-(2-fluoro-3-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 13 3) 2,2-dimethy 1-6-oxo-6-[9-(2,3 ,4, 5-tetrafluorobenzyl)-5 ,6, 8,9-tetrahydro-7H­

pyrido [ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 13 5) 2,2-d imethy 1-6-oxo-6-[9-(2,3 ,5, 6-tetrafluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 13 6) 6-[9-(2-fluoro-4-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 139) 6-[9-( 4-fluoro-3-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 142) 5-( { [9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl} oxy)-2,2-dimethylpentanoic acid, 

( 14 3) 4-( { [9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl} oxy)-2,2-dimethylbutanoic acid, 

( 144) 6-[9-(3-fluoro-5-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 151) 6-[9-(3-fluoro-4-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 154) 6-[9-( 4-chloro-3-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 157) 6-[9-(2-fluoro-5-methylbenzyl)-5,6, 8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2, 3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 15 8) 6-[9-(2,6-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

( 162) 6-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-3,3-dimethyl-6-oxohexanoic acid, 

( 163) 6-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3,3-

dimethyl-6-oxohexanoic acid, 
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(164) 6-[9-(3-chloro-2, 4-difluorobenzyl)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4 ',3 ': 4 ,5 ]pyrro lo[2,3-b ]pyridin-

7-yl]-3 ,3-dimethyl-6-oxohexanoic acid, 

( 166) 6-[9-(5-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-diniethyl-6-oxohexanoic acid, 

( 167) 2,2-dimethyl-6-oxo-6-[9-(2,3 ,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 169) 5-( { [9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]carbonyl} amino )-2,2-dimethylpentanoic acid, 

(170) 4-( ([9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b] pyridin-7-

yl]carbonyl} amino )-2,2-dimethylbutanoic acid, 

( 171) 6-[9-( 4-carbamoylbenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-dimethyl-6-

oxohexanoic acid, 

( 172) 6-[9-( 4-cyanobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2,2-dimethyl-6-oxohexanoic acid, 

( 1 74) 6-[9-( 4-chloro-2,6-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2,2-dimethyl-6-oxohexanoic acid, 

(17 6) 6-[9-(3-chloro-2, 6-difluorobenzyl )-5, 6,8,9-tetrahydro-7H-pyrido[ 4 ',3': 4, 5] pyrrolo[2,3-b ]pyrid in-

7-yl]-2,2-dimethy l-6-oxohexano ic acid, 

( 177) 2-{3-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropoxy }-2-methylpropanoic acid, 

( 1 78) 6-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3,3-

dimethyl-6-oxohexanoic acid, 

(179) 3,3-dimethyl-6-oxo-6-[9-(3,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 180) 6-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3,3-

dimethyl-6-oxohexanoic acid, 

( 181) 3,3-dimethyl-6-oxo-6-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

(183) 6-[9-(3,5-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3,3-

dimethyl-6-oxohexanoic acid, 

( 186) 6-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-3,3-dimethyl-6-oxohexanoic acid, 

(188) 3,3-dimethyl-6-oxo-6-[9-(2,3,4,6-tetrafluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid, 

( 189) 3-(2-[9-( 4-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethoxy )-2,2-dimethylpropanoic acid, 

( 190) 6-[9-( 4-chloro-3 ,5-difluorobenzyl)-5, 6, 8, 9-tetrahydro-7H-pyrido[ 4 ',3 ': 4,5 ]pyrrolo [2,3-b ]pyridin-

7-yl]-2,2-dimethy l-6-oxohexanoic acid, 

( 191) 6-[9-( 4-ch loro-2,5-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido [ 4 ',3': 4, 5] pyrrolo[2,3-b ]pyrid in-

7-y l]-2,2-dimethy l-6-oxohexanoic acid, 
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( 192) 6-[9-( 4-cyanobenzyl)-5,5-dimethyl-5 ,6,8,9-tetrahydro-7H-pyrido [ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-3,3-dimethyl-6-oxohexanoic acid, 

( 193) 3-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethoxy )-2,2-dimethylpropanoic acid, 

( 194) 2,2-dimethyl-3-{2-oxo-2-[9-(3,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethoxy} propanoic acid, 

( 19 5) 2,2-dimethyl-3-{ 2-oxo-2-[9-(2,4,5-trifluorobenzy I )-5, 6, 8,9-tetrahydro-7H­

pyrido [ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethoxy} propanoic acid, 

( 196) 3-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethoxy }-2,2-dimethylpropanoic acid, 

( 197) 3-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethoxy }-2,2-dimethylpropanoic acid, 

( 198) 3-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethoxy }-2,2-dimethylpropanoic acid, 

( 199) 3-{2-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-2-oxoethoxy )-2,2-dimethylpropanoic acid, 

(20 1) 2,2-d imethyl-3-{2-oxo-2-[9-(2,3 ,4, 6-tetrafl uorobenzyl )-5 ,6, 8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethoxy} propanoic acid, 

(203) 3-{2-[9-(3-chl oro-2, 4-difl uorobenzy 1)-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3' :4, 5] pyrro lo [2,3-

b ]pyridin-7-yl]-2-oxoethoxy }-2,2-dimethylpropanoic acid, 

(206) 3-{2-[9-(3 ,4-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethoxy }-2,2-dimethylpropanoic acid, 

(207) 3-{2-[9-(3,5-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethoxy }-2,2-dimethylpropanoic acid, 

(210) 2-{3-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropoxy }-2-methylpropanoic acid, 

(211) 2-{3-[9-(2,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

3-oxopropoxy }-2-methylpropanoic acid, 

(212) 2-methyl-2-{3-oxo-3-[9-(3,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]propoxy} propanoic acid, 

(213) 2-methyl-2-{ 3-oxo-3-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]propoxy} propanoic acid, 

(214) 2-methyl-2-{3-oxo-3-[9-(2,3,4,6-tetrafluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]propoxy} propanoic acid, 

(215) 2-{3-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

oxopropoxy }-2-methylpropanoic acid, 

(216) 2-{3-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-3-oxopropoxy }-2-methylpropanoic acid, 

(21 7) 2-{3-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl]-3-oxopropoxy )-2-methylpropanoic acid, 
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(226) 6-[9-(3-chloro-4-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(229) 6-[9-(3-chloro-4-methy lbenzy l)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(230) 6-[9-(3-fluoro-4-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(234) 6-[9-(3-fluoro-5-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(235) 6-[9-(2-fluoro-3-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid, 

(238) 6-[9-( 4-fluoro-3-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

y l]-2,2-dimethyl-6-oxohexanoic acid, 

(241) 6-[9-(3-fluorobenzyl)-5,6,8,9- tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-3-

hydroxy-2,2-dimethyl-6-oxahexanoic acid, 

(242) I-{ 4-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-4-

oxobutyl} cyclopropanecarboxylic acid, 

(243) 1-{ 4-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3': 4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

4-oxobutyl} cyclopropanecarboxy lie acid, 

(244) (2E)-6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxo-2-hexenoic acid, 

(245) (2E)-6-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-6-oxo-2-hexenoic acid, 

(246) (2 S)-2-amino-6-[9-(3-fl uorobenzy l)-5, 6, 8,9-tetrahydro-7H-pyrido[ 4 ',3': 4,5]pyrro lo[2,3-

b ]pyridin-7-yl]-6-oxohexanoic acid, or 

(24 7) (2S)-2-amino-6-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-6-oxohexanoic acid, a salt thereof or a solvate thereof or a prodrug thereof. 

[0103] 

And, of the present compound, a compound in which U is a methylene group, an oxygen 

atom or-NR6
- (in the group, R6 is as defined above), Xis a carbon atom, and the ring A is a C3-6 

monocyclic carbon ring or a C8-l 0 bicyclic carbon ring is preferably: 

(1) methyl 5-(9-benzyl-l,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-5-oxopentanoate, 

(2) ethyl 6-(9-benzyl- l ,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl)-2,2-dimethy 1-6-oxohexanoate, 

(3) 6-(9-benzyl- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-6-oxohexanoic acid, 

( 4) 7-(9-benzyl- l ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl)-7-oxoheptanoic acid, 

( 5) 6-[9-(3-methoxybenzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbol in-2-yl ]-6-oxohexanoic acid, 

( 6) 6-[9-( 4-chlorobenzy l)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic acid, 

(7) 6-[9-( 4-fluorobenzy l)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl ]-6-oxohexanoic acid, 

(8) 6-[9-(3-chlorobenzy l)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl ]-6-oxohexanoic acid, 

(9) 6-[9-(3-fluoro benzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-y I]-6-oxohexanoic acid, 

( 1 0) 6-[9-(2-fl uorobenzy I )-1,3 ,4, 9-tetrahydro-2H-beta-carbolin-2-yl ]-6-oxohexanoic acid, 
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( 11) 6-[9-( 4-methylbenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic acid, 

( 12) 6-oxo-6-[9-(3-phenylpropyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]hexanoic acid, 

( 13) 6-[9-(3-chloro-4-fluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic acid, 

( 16) 6-(9-benzyl- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-2,2-dimethy1-6-oxohexanoic acid, 

( 17) 7-[9-( 4-fluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoic acid, 

( 18) 7-[9-(3-chlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoic acid, 

( 19) 7-[9-(3-chloro-4-fluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoic acid, 

(20) 7-oxo-7-[9-(3-phenylpropyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]heptanoic acid, 

(21) 2,2-dimethyl-6-oxo-6-[9-(3-phenylpropyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]hexanoic acid, 

(22) 6-{9-[3-( 4-fluorophenyl)propyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-6-oxohexanoic acid, 

(23) 7-{ 9-[3-( 4-fluorophenyl)propyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-7-oxoheptanoic acid, 

(24) 6-{ 9-[3-(3-chloropheny l)propy l]-1,3, 4 ,9-tetrahydro-2H-beta-carbolin-2-yl )-6-oxohexanoic acid, 

(25) 7-{9-[3-(3-chlorophenyl)propyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-7-oxoheptanoic acid, 

(26) 6-(9-benzy 1-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl )-3 ,3-dimethyl-6-oxohexanoic acid, 

(2 7) methyl 6-[9-(3-ch lorobenzy 1)-1,3, 4, 9-tetrahydro-2H-beta-carbolin-2-y l]-6-oxohexanoate, 

(2 8) methy 1 6-[9-( 4-chlorobenzy 1)-1,3 ,4, 9-tetrahydro-2H-beta-carbolin-2-yl ]-6-oxohexanoate, 

(29) methyl 6-[9-( 4-fluorobenzy 1)-1,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

(3 0) methyl 6-(9-(3-methyl benzy 1)-1,3 ,4, 9-tetrahydro-2H-beta-carbolin-2-y l]-6-oxohexanoate, 

(3 I) methyl 6-[9-(2-fluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

(32) methyl 6-[9-( 4-methylbenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

(3 3) methyl 6-oxo-6-[9-( 3-pheny lpropy 1)-1,3, 4, 9-tetrahydro-2H-beta-carbo 1 in-2-y l ]hexanoate, 

(3 4) me thy 1 6-[9-(3-chloro-4-fl uoro benzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexan oate, 

(36) ethyl 7-[9-(3-chloro-4-fluorobenzyl)- l ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoate, 

(3 7) ethyl 2,2-d imethy l-6-oxo-6-(9-(3-phenyl propy 1)-1,3 ,4,9-tetrahydro-2H-beta-carbol in-2-

y l] hexanoate, 

(3 8) 6-[9-(3-methy lbenzy 1)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl ]-6-oxohexanoic acid, 

(3 9) 6-[9-(2-methoxybenzy 1)-1,3,4,9-tetrahydro-2H-beta-carbo lin-2-y l]-6-oxohexanoi c acid, 

( 40) methyl 6-(9-benzyl- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-6-oxohexanoate, 

( 41) ethyl 7-(9-benzyl-l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-7-oxoheptanoate, 

( 4 2) methy 1 6-[9-(3-fluorobenzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

( 43) methyl 6-(9-(3-methoxybenzyl)- l ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

( 44) methyl 4-{ [2-(6-methoxy-6-oxohexanoyl)- l,2,3,4-tetrahydro-9H-beta-carbolin-9-

yl]methyl} benzoate, 

( 45) methyl 6-[9-( 4-methoxybenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

( 4 7) ethyl 7-oxo-7-[9-(3-phenylpropyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]heptanoate, 

( 48) ethyl 7-[9-( 4-fluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoate, 

( 49) ethyl 7-[9-(3-chlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoate, 

( 50) methyl 6-{9-[3-( 4-fluorophenyl)propyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-6-

oxohexanoate, 

( 51) ethyl 7-{9-[3-( 4-fluorophenyl)propyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-7-oxoheptanoate, 
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( 52) ethy I 6-(9-benzy 1-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl)-3,3-dimethy1-6-oxohexanoate, 

(53) 5-(9-benzyl- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-5-oxopentanoic acid, 

( 54) 6-[9-(2-chlorobenzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbol in-2-y l]-6-oxohexanoic acid, 

( 5 5) 6-[9-(2-methy lbenzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-y l]-6-oxo hexanoic acid, 

(56) 6-[9-( 4-methoxybenzy l)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic acid, 

( 57) methyl 6-[9-(2-chlorobenzyl)- l ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoate, 

( 5 8) methyl 6-[9-(2-methyl benzy 1)-1,3, 4, 9-tetrahydro-2H-beta-carbo lin-2-y l]-6-oxohexanoate, 

( 59) methyl 6-{9-[3-(3-chlorophenyl)propyl]- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-6-

oxohexanoate, 

( 60) ethyl 7-( 9-[3-(3-chlorophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-7-oxoheptanoate, 

( 62) methyl 6-[9-(2-methoxybenzy 1)-1,3 ,4, 9-tetrahydro-2H-beta-carbo lin-2-y l J-6-oxohexanoate, 

( 63) me thy I 2-( [2-( 6-methoxy-6-oxohexanoyl)-1,2,3, 4-tetrahydro-9H-beta-carbol in-9-

yl] methyl} benzoate, 

( 64) methyl 6-oxo-6-{ 9-[2-( trifl uoromethyl)benzy l]-1,3, 4, 9-tetrahydro-2H-beta-c arbo lin-2-

y l} hexanoate, 

( 6 8) 6-[9-(3-chloro benzy 1)-1,3 ,4,9-tetrahydro-2H-beta-carbo lin-2-yl ]-2,2-dim ethy 1-6-oxohexanoic acid, 

( 69) 6-[9-(3-chloro-4-fluoro benzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbo lin-2-yl]-2,2-dimethyl-6-

oxohexanoic acid, 

(70) 6-[9-(3-fluorobenzy 1)-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-yl ]-2,2-dimethy 1-6-oxohexanoic acid, 

(71) 6-[9-( 4-cyanobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-dimethyl-6-oxohexanoic acid, 

or 

(75) 6-[9-( 4-cyanobenzy l)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-3,3-dimethyl-6-oxohexanoic acid, 

a salt thereof or a solvate thereof or a prodrug thereof. 

[0104] 

And, of the present compound, a compound in which U is a methylene group, an oxygen 

atom or -NR6
- (in the group, R6 is as defined above), Xis a nitrogen atom, and the ring A is (i) a 5- to 

6-membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen 

atom, a nitrogen atom and a sulfur atom or (ii) a CS- I 0 bicyclic heterocyclic ring containing one to 

four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom is preferably: 

( 1) 6-oxo-6-[9-(2-thienylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

(2) 6-oxo-6-[9-(3-thienylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

(3) 6-{ 9-[ ( 5 ,6-dichloro-3-pyridiny l)methy l ]-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5] pyrro lo [2,3-

b ]pyridin-7-yl )-6-oxohexanoic acid, 

( 4) 6-{ 9-[(6-chloro-3-pyridinyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl )-6-oxohexanoic acid, 

(9) 2,2-dimethyl-6-oxo-6-[9-(2-th i enylmethy 1)-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4, 5] pyrrolo[2,3-

b ]pyridin-7-yl]hexanoic acid, 

(I 0) 2,2-dimethyl-6-oxo-6-[9-(3-thi enylmethyl)-5 ,6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3': 4,5]pyrro lo[2,3-
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b ]pyridin-7-yl]hexanoic acid, 

( 11) 6-(9-((5,6-dichloro-3-pyridinyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl )-2,2-dimethyl-6-oxohexanoic acid, 

( 12) 6-{ 9-( ( 6-chl oro-3-pyridiny l)methy l]-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3': 4, 5] pyrro lo [2,3-b ]pyridin-

7 -y l )-2,2-dimethyl-6-oxohexanoic acid, 

( 17) methyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido( 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-6-

oxohexanoate, 

(20) 6-(9-(( 1,3-dimethy 1-1 H-pyrazol-5-yl)methy l]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl )-2,2-dimethyl-6-oxohexanoic acid, 

(22) 6-{ 9-( ( 5-chloro-2-thieny !)methyl ]-5, 6,8, 9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5] pyrro 10(2,3-b ]pyridin-7 -

yl )-2,2-dimethyl-6-oxohexanoic acid, 

(23) 6-(9-(( I-methyl- I H-indol-4-yl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl )-6-oxohexanoic acid, 

(24) 6-(9-(2-furylmethyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(25) 6-(9-(3-furylmethyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2,2-

dimethyl-6-oxohexanoic acid, 

(28) methyl 6-(9-(( 1,3-dimethyl-I H-pyrazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl )-2,2-dimethyl-6-oxohexanoate, 

(3 0) 6-oxo-6-[9-(3-pyridinylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

y l]hexanoic acid, 

(31) 6-[9-(2-furylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(32) 6-[9-(3-furylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxohexanoic acid, 

(3 4) 2,2-dimethy 1-6- (9-( ( 5-methyl-3-isoxazo ly l)methyl]-5, 6, 8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl )-6-oxohexanoic acid, 

(3 6) methyl 2,2-dimethyl-6- (9-((1-methyl-1H-pyrazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido [ 4',3 ':4,5] pyrro 10(2,3-b] pyridi n-7 -yl )-6-oxohexanoate, 

(3 7) 6-oxo-6-(9-( 4-pyridinylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

(3 8) 2,2-dimethyl-6-(9-(( I-methyl- I H-imidazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl )-6-oxohexanoic acid, 

( 40) 6-{ 9-( ( 5-me thy 1-3-isoxazoly l)methy l]-5, 6,8 ,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5] pyrro 10(2,3-

b ]pyridin-7-yl )-6-oxohexanoic acid, 

( 43) 6-oxo-6-[9-(2-pyridinylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]hexanoic acid, 

( 44) 2,2-dimethyl-6-(9-( (I-methyl- I H-pyrazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl )-6-oxohexanoic acid, 

( 46) 6-(9-((1-methyl-1H-imidazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-
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b ]pyridin-7-yl}-6-oxohexanoic acid, 

( 4 7) 6-(9-[(l-methyl- lH-imidazol-2-yl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl}-6-oxohexanoic acid, 

(50) 2,2-dimethyl-6-(9-[( I-methyl- IH-imidazol-2-yl)methyl]-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-6-oxohexanoic acid, 

( 5 2) 6-(9-benzy 1-6-methy 1-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3': 4,5]pyrrolo [2,3-b ]pyridin-7-y 1 )-6-

oxohexanoic acid, 

(55) 6-(9-[( 6-chloro-3-pyridinyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyrid in-

7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

( 56) 6-(9-[( 5-fluoro-2-pyridinyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

( 57) 2,2-dimethyl-6-(9-[( 1-methy 1-1H-pyrazol-4-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-6-oxohexanoic acid, 

(5 8) 6-(9-[( 1,3-dimethyl-l H-pyrazol-4-yl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2,2-dimethyl-6-oxohexanoic acid, 

( 59) 6-{9-[(3-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl}-2,2-dimethyl-6-oxohexanoic acid, 

( 60) 6-{ 9-[ ( 6-chloro-2-pyridiny 1 )methy l]-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3': 4,5] pyrrolo [2,3-b ]pyridin-

7-y l }-2,2-dimethy l-6-oxohexanoic acid, 

( 61) 6-(9-[(2,5-dimethyl- I ,3-thiazol-4-yl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

( 62) 6-{ 9-[ (3-fluoro-4-pyrid iny l)methy l]-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3': 4 ,5] pyrrolo [2,3-b] pyri din-

7-y l }-2,2-d imethy l-6-oxohexanoic acid, 

( 63) 6-(9-[(5-chloro-2-thieny l)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-

yl }-6-oxohexanoic acid, 

( 64) 6-(9-[(5-fluoro-3-pyridinyl)methy l]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yl }-2,2-dimethyl-6-oxohexanoic acid, 

(65) 6-(9-[(3-fluoro-2-pyridinyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-

7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

( 66) 6-{ 9-[ ( 4-chloro-2-pyridiny l)methy l]-5, 6, 8,9-tetrahydro-7H -pyrido [ 4' ,3 ': 4 ,5] pyrroio [2,3-b ]pyri din-

7-y l }-2,2-dimethyl-6-oxohexanoic acid, 

( 67) 6-{ 9-[ (2,4-dimethy 1-1,3-thiazol-5-y 1 )me thy l]-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3 ':4 ,5]pyrrolo [2,3-

b ]pyridin-7-yl }-2,2-dimethyl-6-oxohexanoic acid, 

( 6 8) 6-(9-[(2-chloro-4-pyridinyl)methyl]-5 ,6,8,9-tetrahydro-7H-pyrido [ 4',3 ':4,5]pyrrolo [2,3-b ]pyridin-

7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

(69) 6-(9-[(5-chloro-3-thienyl)methy l]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yl }-2,2-dimethyl-6-oxohexanoic acid, 

(7 0) 6-{ 9-[ (2,5-dimethy 1-3-thieny 1 )methyl ]-5 ,6 ,8 ,9-tetrahydro-7H-pyri do [ 4' ,3 ':4 ,5] pyrrolo [2,3-

b ]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

(74) 6-(9-[( 4-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-
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yl}-2,2-dimethyl-6-oxohexanoic acid, 

(7 6) 6-{9-[ ( 5-carbamoyl-2-thienyl )methy l]-5, 6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4, 5] pyrro lo [2,3-

b ]pyridin-7-yl }-2,2-dimethyl-6-oxohexanoic acid, 

(77) 6-{ 9-[ ( 5-cyano-2-thien yl )methyl ]-5 ,6,8 ,9-tetrahydro-7H-pyrido[ 4' ,3' :4 ,5 ]pyrrol o[2 ,3-b] pyrid in-7-

y l }-2,2-dimethyl-6-oxohexanoic acid, 

(79) 6-{ 9-[ (2-chloro-3-thieny I )me thy l]-5, 6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4,5]pyrro lo[2,3-b] pyridin-7 -

yl }-2,2-dimethyl-6-oxohexanoic acid, 

( 82) 6-{ 9-[ ( 5-chloro-3-thieny 1 )methy l]-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4 ,5]pyrrolo[2,3-b ]pyridin-7-

y l }-3 ,3-dimethyl-6-oxohexanoic acid, 

(84) 6-{9-[( 4-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl }-2,2-dimethyl-6-oxohexanoic acid, 

(8 5) 6-{9-[ (2,5-dimethy 1-1,3-thiazol-4-y l)methy l]-5 ,5-dimethyl-5, 6, 8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid, 

(89) 6-{9-[(5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl }-3,3-dimethyl-6-oxohexanoic acid, 

(90) 6-{ 9-[ (2,5-dimethy 1-3-thieny l)methy l]-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' ,3': 4,5]pyrrolo[2,3-

b ]pyridin-7-yl}-3,3-dimethyl-6-oxohexanoic acid, 

(91) 6-{9-[( 4-chloro-2-thienyl)methyl]-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl }-3,3-dimethyl-6-oxohexanoic acid, 

(9 5) 6-{ 9-[ ( 6-chloro-3-pyri dinyl )me thy l]-5,5-dimethy1-5 ,6, 8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-3 ,3-dimethyl-6-oxohexanoic acid, 

(96) 6-{9-[( 1,3-dimethyl-l H-pyrazol-5-yl)methyl]-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-3,3-dimethyl-6-oxohexanoic acid, 

(97) 6-{ 9-[ (2,5-dimethy 1-1,3-thiazol-4-yl)methyl]-5 ,5-dimethyl-5 ,6, 8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl }-3,3-dimethyl-6-oxohexanoic acid, 

(98) 6-{9-[(5-fluoro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl}-2,2-dimethyl-6-oxohexanoic acid, 

(99) 3-(2-{9-[( 4-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-

7-y I }-2-oxoethoxy )-2,2-dimethy lpropanoic acid, 

( 100) 3-(2-{9-[(5-chloro-3-thienyl)methyl]-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-2-oxoethoxy)-2,2-dimethylpropanoic acid, 

( 101) 3-(2-{9-[ (5-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl}-2-oxoethoxy)-2,2-dimethylpropanoic acid, 

( 1 02) 3-(2-{ 9-[ (2, 5-d imethy 1-3-th ienyl)methy l]-5, 6,8,9-tetrahydro-7H -pyri do [ 4' ,3 ': 4,5] pyrrolo[2,3-

b ]pyridin-7-yl}-2-oxoethoxy)-2,2-dimethylpropanoic acid, 

(106) 2-(3-{9-[( 4-chloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-3-oxopropoxy)-2-methylpropanoic acid, 

(107) 2-(3-{9-[(5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl }-3-oxopropoxy)-2-methylpropanoic acid, 

( 1 08) 2-(3-{ 9-[ ( 5-chloro-2-thieny 1 )methy l]-5 ,6,8,9-tetrahydro-7H-pyrido [ 4',3' :4, 5] pyrrolo[2,3-
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b ]pyridin-7-yl )-3-oxopropoxy)-2-methylpropanoic acid, 

(I 11) 6-(9-[( 4,5-dichloro-2-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl )-2,2-dimethy 1-6-oxohexanoic acid, 

( 112) 6-{9-[(5-fluoro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl}-2,2-dimethyl-6-oxohexanoic acid, 

(118) 2,2-dimethyl-6-(9-[(2-methyl- l ,3-thiazol-5-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl )-6-oxohexanoic acid, 

( 127) (2Z)-6-[9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-

oxo-2-hexenoic acid, or 

(128) 6-[9-(3-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-6-oxo-

2-hexynoic acid, a salt thereof or a solvate thereof or a prodrug thereof. 

[0105] 

And, of the present compound, a compound in which U is a methylene group, an oxygen 

atom or-NR6
- (in the group, R6 is as defined above), Xis a carbon atom, and the ring A is (i) a 5- to 6-

membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen 

atom, a nitrogen atom and a sulfur atom or (ii) a C8-IO bicyclic heterocyclic ring containing one to 

four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom is preferably: 

(1) 6-(9-[(2,5-dimethyl-1,3-thiazol-4-yl)methyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-2,2-

dimethyl-6-oxohexanoic acid, 

(2) 6-( 9-[ ( 6-chloro-3-pyri diny 1 )methy l]-1,3 ,4,9-tetrahydro-2H-beta-carbo lin-2-y 1 )-2,2-dimethy1-6-

oxohexanoic acid, 

(3) 6-(9-[( 1,3-dimethyl- l H-pyrazol-5-yl)methyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-2,2-

dimethyl-6-oxohexanoic acid, 

( 5) 6- { 9-[ ( 6-chloro-3-pyridiny 1 )methy l]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1} -3 ,3-dimethyl-6-

oxohexanoic acid, 

(7) 6-(9-[(1,3-dimethyl- I H-pyrazol-5-yl)methyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-3,3-

dimethyl-6-oxohexanoic acid, or 

(8) 6-(9-[(2,5-dimethyl- l ,3-thiazol-4-yl)methyl]- I ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl )-3,3-

dimethyl-6-oxohexanoic acid, a salt thereof or a solvate thereof or a prodrug thereof. 

[O I 06] 

In the present invention, unless it is explicitly stated otherwise, as apparent to a person skilled 

in the art, a symbol: 

.·' 

[0107] 

~~ 

" ,, 
•' 

[0108] 

represents that a substituent is bound to a far side of a paper plane (i.e. a-configuration), 

[O I 09] 
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/ 
[0110] 

represents that a substituent is bound to a near side of a paper plane (i.e. 13-configuration), and 

[Olli] 

/ 
[0112] 

represents a-configuration, 13-configuration or an arbitrary mixture thereof. 

[0113] 

In the present invention, unless particularly indicated, all isomers are included. For example, 
an alkyl group includes a straight group and a branched group. Further, an isomer due to the presence 
of an asymmetric carbon etc. (R, S body, a, 13 configuration, enantiomer, diastereomer), an optically 
active body having optical rotation (D, L, d, and 1 forms), a polar form by chromatographic separation 
(high polar form, low polar form), an equilibrium compound (e.g. tautomer generated in an amide bond 
etc.), a rotational isomer, a mixture of them at an arbitrary ratio, and a racemic mixture are all included 
in the present invention. 

[0114] 

The compound represented by the general formula (I) is converted into a corresponding salt 
by the known method. As a salt, a water-soluble salt is preferable. Examples of a suitable salt include 
acid addition salts (e.g. inorganic acid salts such as hydrochloride, hydrobromide, hydroiodide, sulfate, 
phosphate and nitrate, organic acid salts such as acetate, lactate, tartrate, benzoate, citrate, 

methanesulfonate, ethanesulfonate, benzenesulfonate, toluenesulfonate, isethionate, glucuronate, 
gluconate, etc.), salts of an alkali metal (potassium, sodium etc.), salts of an alkaline earth metal 
(calcium, magnesium etc.), ammonium salts or salts ofa pharmaceutically acceptable organic amine 
(e.g. tetramethylammonium, triethylamine, methylamine, dimethylamine, cyclopentylamine, 

benzylamine, phenethylamine, piperidine, monoethanolamine, diethanolamine, 

tris(hydroxymethyl)aminomethane, lysine, arginine, N-methyl-D-glucamine etc.) etc. 

[0115] 

The compound represented by the general formula (I) and a salt thereof can be also converted 
into a solvate. It is preferable that the solvate is low-toxic and water-soluble. Examples of a suitable 
solvate include solvates with water, or an alcoholic solvent (e.g. ethanol etc.). 

[0116] 

And, the prodrug of the compound represented by the general formula (I) refers to a 
compound which is converted into the compound represented by the general formula (I) by a reaction 
with an enzyme or gastric acid etc. in a living body. Specifically, examples include, when the 
compound represented by the general formula (I) has an amino group, compounds in which the amino 
group is eicosanoylated, alanylated, pentylaminocarbonized, (5-methyl-2-oxo-1,3-dioxolene-4-
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yl)methoxycarbonylated, tetrahydrofuranylated, pyrrolidylmethylated, pivaloyloxymethylated, 
acetoxymethylated, or tert-butylated, when the compound represented by the general formula (I) has a 
hydroxy group, compounds in which the hydroxy group is acetylated, palmitoylated, propanoylated, 
pivaloylated, succinylated, fumarylated, alanylated, or dimethylaminomethylcarbonylated and, when 
the compound represented by the general formula (I) has a carboxy group, compounds in which the 
carboxy group is ethylesterified, phenylesterified, carboxymethylesterified, 
dimethylaminomethylesterified, pivaloyloxymethylesterified, ethoxycarbonyloxyethylesterified, 
phthalidylesterified, (5-methyl-2-oxo-1,3-dioxolene-4-yl)methylesterified, 
cyclohexyloxycarbonylethylesterified, or methylamidated, and these compounds can be produced by 
the known method. And, the prodrug of the compound represented by the general formula (I) may be 
any of a hydrate and a non-hydrate. Alternatively, the prodrug of the compound represented by the 
general formula (I) may be a compound which is changed into the compound represented by the 
general formula (I) under the physiological condition, as described in "Development of Medicaments", 
vol.7 "Molecular Design", p.163-198, published by HirokawaShoten in 1990. 

[0117] 

Further, each atom constituting the compound represented by the general formula (I) may be 
substituted with an isotope thereof (e.g. 2H, 3H, 13C, 14C, 35S, 1251 etc.) etc. 

[O 118] 

[PROCESS FOR PRODUCING THE PRESENT COMPOUND] 

The present compound represented by the general formula (I) can be produced, for example, 
by the following method, the method shown in Examples or a method in accordance with them. 

[0119] 

Of the compound represented by the general formula (I), a compound represented by the 
general formula (I-A): 

[0120] 

(R2)q Q=c(R3)i f )\ 
~ j I 1~R'' 
z--)v o 

(I-A) 

(R 1)r-0 
[0121] 

(wherein T2 represents a straight C 1-3 alkylene group optionally substituted with one or two R's, R"1 

represents a C 1-4 alkyl group, and other symbols are as defined above) can be produced by the method 
shown in the following reaction step formula 1 and, of the compound represented by the general 
formula (I), a compound in which U is a methylene group, Tis a straight C 1-3 alkylene group 
optionally substituted with one or two R's (in the group, R5 is as defined above), and R4 is a hydrogen 
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atom can be produced by further subjecting the compound represented by the general formula (I-A) to 

a deprotection reaction. 

[O 122] 

Herein, the deprotection reaction, for example, in the case of a deprotection reaction by alkali 

hydrolysis, is performed, for example, at 0 to 40°C using hydroxide of an alkali metal (e.g. sodium 

hydroxide, potassium hydroxide, lithium hydroxide etc.), hydroxide of an alkaline earth metal (e.g. 

barium hydroxide, calcium hydroxide etc.) or carbonate (e.g. sodium carbonate, potassium carbonate 

etc.) or an aqueous solution thereof or a mixture thereof in an organic solvent (e.g. methanol, 

tetrahydrofuran, dioxane etc.). 

[0123] 

[0124] 

Reaction step formula 1 

2 •• OR4
-1 

X"if'-/'Y 
0 0 

(l-A-5) Reaction 1-2' 

HO r.y-oR•-1 
60 

(l-A-6) 

(wherein RP represents a protective group for an amino group (e.g. tert-butoxycarbonyl group, 

benzyloxycarbonyl group, fluorenylcarbonyl group, trityl group, o-nitrobenzenesulfenyl group etc.), X 1 

and X2 represent a halogen atom, T' represents an unsubstituted straight Cl-3 alkylene group, Tb 

represents a straight Cl-3 alkylene group substituted with one or two R5s, and other symbols are as 

defined above.) 

In the reaction step formula 1, the reaction 1-1 is known, and can be performed, for example, 

by reacting a compound represented by the general formula (I-A-3) and a compound represented by the 

general formula (I-A-4) at 0°C to a refluxing temperature in an organic solvent (e.g. tetrahydrofuran, 

dichloromethane, chloroform, benzene, toluene, xylene, hexane, heptane, cyclohexane, diethyl ether, 

dioxane, acetone, ethyl methyl ketone, acetonitrile, dimethyl sulfoxide, N,N-dimethylformamide, 

dimethylacetamide, ethyl acetate etc.) and in the presence or absence ofa catalyst (e.g. potassium 
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iodide, sodium iodide, tetrabutylammonium iodide etc.) in the presence ofa base (e.g. potassium 
carbonate, sodium carbonate, cesium carbonate, sodium hydride etc.). 

[O 125] 

In the reaction step formula I, the reaction 1-2 is known, and can be performed, for example, 
by reacting a compound represented by the general formula (I-A-1) and a compound represented by the 
general formula (I-A-5) at -20°C to a refluxing temperature in an organic solvent (e.g. chloroform, 
dichloromethane, diethyl ether, tetrahydrofuran etc.) in the presence of a base (e.g. pyridine, 
triethylamine, dimethylaniline, dimethylaminopyridine, diisopropylethylamine etc.). Alternatively, the 
reaction 1-2 can be also performed by reacting a compound represented by the general formula (I-A-1) 
and a compound represented by the general formula (I-A-5) at 0°C to a refluxing temperature using an 
aqueous alkali solution (e.g. aqueous sodium bicarbonate solution or sodium hydroxide solution etc.) in 
an organic solvent (e.g. dioxane, tetrahydrofuran, diethyl ether etc.). 

[0126] 

In the reaction step formula I, the reaction 1-2' is known, and can be performed, for example, 
by a method using a condensing agent, a method using acid halide, a method using a mixed acid 
anhydride etc. 

[0127] 

The method using a condensing agent is performed, for example, by reacting a compound 
represented by the general formula (I-A-1) and a compound represented by the general formula (I-A-6) 
at 0°C to a refluxing temperature using a condensing agent (e.g. 1,3-dicyclohexylcarbodiimide (DCC), 
ethylene dichloride (EDC), I, I' -carbonyldiimidazole (CDI), 2-chloro-1-methylpyridinium iodine, 1-
propylphosphonic acid cyclic anhydride (PPA) etc.) and using or not using 1-hydroxybenzotriazole 
(HOBt), in an organic solvent (e.g. chloroform, dichloromethane, N,N-dimethylformamide, diethyl 
ether, tetrahydrofuran etc.) or without a solvent and in the presence or absence of a base (e.g. pyridine, 
triethylamine, dimethylaniline, dimethylaminopyridine etc.). 

[0128] 

The method using acid halide is performed, for example, by reacting a compound represented 
by the general formula (I-A-6) with an acid halidizing agent (e.g. oxalyl chloride, thionyl chloride etc.) 
at -20°C to a refluxing temperature in an organic solvent (e.g. chloroform, dichloromethane, diethyl 
ether, tetrahydrofuran, dimethoxyethane etc.) or without a solvent, and reacting the resulting acid 
halide with a compound represented by the general formula (I-A-1) at 0°C to a refluxing temperature in 
an organic solvent (e.g. chloroform, dichloromethane, diethyl ether, tetrahydrofuran, acetonitrile, ethyl 
acetate etc.) in the presence ofa base (e.g. pyridine, triethylamine, dimethylaniline, 

dimethylaminopyridine, diisopropylethylamine etc.). Alternatively, the method using acid halide can 
be also performed by reacting the resulting acid halide with a compound represented by the general 
formula (I-A-1) at 0°C to a refluxing temperature using an aqueous alkali solution (e.g. aqueous 
sodium bicarbonate solution or sodium hydroxide solution etc.) in an organic solvent (e.g. dioxane, 
tetrahydrofuran, dichloromethane etc.) in the presence or absence ofa phase transfer catalyst (e.g. 
quaternary ammonium salt such as tetrabutylammonium chloride, triethylbenzylammonium chloride, 
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trioctylmethylammonium chloride, trimethyldecylammonium chloride, tetramethylammonium bromide 

etc., and others). 

(0129] 

On the other hand, the method using a mixed acid anhydride can be also performed, for 

example, by reacting a compound represented by the general formula (l-A-6) with acid halide (e.g. 

pivaloyl chloride, tosyl chloride, mesyl chloride etc.), or an acid derivative (e.g. ethyl chloroformate, 

isobutyl chloroformate etc.) at 0°C to a refluxing temperature in an organic solvent (e.g. chloroform, 

dichloromethane, diethyl ether, tetrahydrofuran etc.) or without a solvent in the presence of a base (e.g. 

pyridine, triethylamine, dimethylaniline, dimethylaminopyridine, diisopropylethylamine etc.), and 

reacting the resulting mixed acid anhydride with a compound represented by the general formula (I-A­

l) at 0°C to a refluxing temperature in an organic solvent (e.g. chloroform, dichloromethane, diethyl 

ether, tetrahydrofuran etc.). 

(0130] 

It is desirable that these reactions are all performed in the inert gas (argon, nitrogen etc.) 

atmosphere under the anhydrous condition. 

(0131] 

Of the compound represented by the general formula (!), a compound represented by the 

general formula (l-B): 

(0132] 

(R2)q'f~ (R3)t 

~ j I 1 ;i:2 OR4-1 
N lut<' y (1-8) 

z-vfi o o 

(R1),~ 

(0133] 

(wherein Uh represents an oxygen atom or-NR6-, and other symbols are as defined above) can be 

produced by the method shown in the following reaction step formula 2 and, of the compound 

represented by the general formula(!), a compound in which U is -N(CH3)- can be produced by further 

subjecting a compound in which Uh is -NH-, of the compound represented by the general formula (I-B), 

to a reductive amination reaction. On the other hand, of the compound represented by the general 

formula(!), a compound in which U is an oxygen atom or -NR6
- (in the group, R6 is as defined above), 

Tis a straight C!-3 alkylene group optionally substituted with one or two R5s (in the group, R5 is as 

defined above), and R4 is a hydrogen atom can be produced by further subjecting the compound 

represented by the general formula (I-B) to a deprotection reaction. 

(0134] 

Herein, the reductive amination reaction is well-known, and can be performed, for example, 

by a reaction at 0 to I 00°C in a mixed solvent of an inert organic solvent ( dimethylformamide, 
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dimethyl sulfoxide, chloroform, methylene chloride, dichloroethane, diethyl ether, tetrahydrofuran, 

acetonitrile etc.) and acetic acid in the presence ofa reducing agent (sodium triacetoxyborohydride, 

sodium cyanoborohydride etc.). 

[O 135] 

On the other hand, the deprotection reaction, for example, in the case of a deprotection 

reaction by alkali hydrolysis, can be performed, for example, at 0 to 40°C in an organic solvent (e.g. 

methanol, tetrahydrofuran, dioxane etc.) using hydroxide of an alkali metal (e.g. sodium hydroxide, 

potassium hydroxide, lithium hydroxide etc.), hydroxide of an alkaline earth metal (e.g. barium 

hydroxide, calcium hydroxide etc.) or carbonate (e.g. sodium carbonate, potassium carbonate etc.) or 

an aqueous solution thereof or a mixture thereof. 

[0136] 

Reaction step formula 2 

(l-8-1) 

OR4-1 

Reaction 2-2; _,/T~ 
LJlit b (1-8-3) 

(1-8) 

[O 137] 

(wherein X3 and X4 each represent independently a halogen atom, u"' represents a hydroxy group or an 

amino group, and other symbols are as defined above.) 

In the reaction step formula 2, the reaction 2-1 can be performed by the same method as that 

of the reaction 1-2, and the reaction 2-2 can be performed by the same method as that of the reaction J­

I. 

[0138] 
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Of the compound represented by the general formula (I-A-3) in the reaction step formula 1, a 

compound represented by the general formula (I-A-3a): 

[0139] 

R3c R3d 

(R2)q cib 
!;: A ~ N-RP 

X N 

(l-A-3a) 

H 

[O 140] 

(wherein R3
' and R3d each represent independently a methyl group, and other symbols are as defined 

above) can be produced by the method shown in the following reaction step formula 3. 

[0141] 

Reaction step formula 3 

(R2)q°'t~CN (R2)q....,_~CN 
\_l( _) - \_!z J 

N X N H Protective group 1 
introduction RP 

(l-A-3a-5) (l-A-3a-4) 

(l-A-3a) (l-A-3a-1) 

[0142] 

Reaction 
3-1 -

R3c_xs 

and/or 

R3d_xs 

(l-A-3a-6) 

Reaction 
3-3 

HCHO 

(R2)q R3cR3cl 

(;)3-CN 
X N 

I RP 
(l-A-3a-3) 

I Depro~ ect ion 
1 reaction 

l Reaction 3-2 

(R~~ R~ 
\_![J NH2 

~ 

(l-A-3a-2) 

(wherein X 5 represents a halogen atom, and other symbols are as defined above.) 

In the reaction step formula 3, the reaction 3-1 can be performed by the same method as that 

of the reaction 1-1. The reaction 3-2 is known, and is performed, for example, by a reaction at about -

10°C to a refluxing temperature in an organic solvent (methanol, ethanol, tetrahydrofuran, diethyl ether 

etc.) in the presence of a reducing agent (lithium aluminum hydride, lithium borohydride, sodium 

borohydride, borane-pyridine complex, borane-tetrahydrofuran complex etc.). Alternatively, the 

reaction is performed at a temperature ofO to 200°C in an inert solvent [ether solvent (e.g. 

tetrahydrofuran, dioxane, dimethoxyethane, diethyl ether etc.), alcohol solvent (e.g. methanol, ethanol 

etc.), benzene solvent (e.g. benzene, toluene etc.), ketone solvent (e.g. acetone, methyl ethyl ketone 
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etc.), nitrile solvent (e.g. acetonitrile etc.), amide solvent (e.g. dimethylformamide etc.), water, ethyl 

acetate, acetic acid or a mixed solvent of two or more of them etc.] in the presence of a hydrogenation 

catalyst (e.g. palladium carbon, palladium black, palladium, palladium hydroxide, platinum dioxide, 

nickel, Raney nickel, ruthenium chloride etc.), in the presence or absence of an inorganic acid (e.g. 

hydrochloric acid, sulfuric acid, hypochlorous acid, boric acid, tetrafluoroboric acid etc.) or an organic 

acid (e.g. acetic acid, p-toluenesulfonic acid, oxalic acid, trifluoroacetic acid, formic acid etc.), in the 

hydrogen atmosphere under an ordinary pressure or under increased pressure, or in the presence of 

ammonium formate. When the inorganic acid or the organic acid is used, a salt thereof may be used. 

[0143] 

And, the reaction 3-3 is known, and can be performed by reacting a compound represented by 

the general formula (l-A-3a-2) and formaldehyde at 0°C to a refluxing temperature in an organic 

solvent (e.g. tetrahydrofuran, dichloromethane, chloroform, benzene, toluene, xylene, hexane, heptane, 

cyclohexane, diethyl ether, dioxane, acetone, ethyl methyl ketone, acetonitrile, dimethyl sulfoxide, 

N,N-dimethylformamide, dimethylacetamide, ethyl acetate etc.) in the presence of an acid (e.g. 

hydrogen chloride, sulfuric acid, acetic acid, trifluoroacetic acid etc.). 

[0144] 

Of the compound represented by the general formula (I-A-6) in the reaction step formula 1, a 

compound represented by the general formula (I-A-6a): 

[0145] 

H~::~OR'' (1-Mla) 

0 

[O 146] 

(wherein, Ts represents a methylene group or an ethylene group, and other symbols are as defined 

above) can be produced by the method shown in the following reaction step formula 4. 

[0147] 
Reaction step formula 4 

o Rea;_Von 

0
0 Rea;_~ion ~ Rsa Rsb 

Rs OR4-1 -- HO~T OR4-1 - ~ s>yoR4-1 
D . HO T 

Sb eprotect1on 
R reaction R5" R5b 0 

(l-A-6a-2) RP' ~ ~ x• 
'o' ..........- 'rs" 

(l-A-6a-1) (l-A-6a) 

(l-A-6a-3) 

[O 148] 

(wherein, X6 represents a leaving group (e.g. halogen atom etc.), RP1 represents a protective group for a 

hydroxy group (e.g. methoxymethyl group, benzyl group or tetrahydropyranyl group etc.), and other 

symbols are as defined above.) 
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In the reaction step formula 4, the reaction 4-1 is known, and can be performed, for example, 
by reacting a compound represented by the general formula (I-A-6a-2) and a compound represented by 
the general formula (I-A-6a-3) at -78°C to a refluxing temperature in an organic solvent (e.g. 
tetrahydrofuran, benzene, toluene, xylene, hexane, heptane, cyclohexane, diethyl ether, dioxane, 
dimethyl sulfoxide, N,N-dimethylformamide, dimethylacetamide etc.) in the presence ofa base (e.g. 
lithium hexamethyldisilazide, lithium diisopropylamide and sodium hexamethyldisilazide etc.). 

(0149] 

On the other hand, of the compound represented by the general formula (I-A-6), a compound 
represented by the general formula (l-A-6b): 

(0150] 

0 Rsa Rsb 0 
II K)l 4-1 (l-A-6b) 

HO~Tss OR 

(0151] 

(wherein T55 represents a bond or a methylene group, and other symbols are as defined above) can be 
produced by the method shown in the following reaction step formula 5. 

(0152] 

~. 
Rsa 

(l-A-6b-2) 

(0153] 

Reaction 
5-1 

Reaction step formula 5 

R5a RSb O Reaction 
\J' 11 5-2 

___ HO~TSS~OR4-1 

0 
(l-A-6b-1) 

(wherein all symbols are as defined above) 

(l-A-6b) 

In the reaction step formula 5, the reaction 5-1 is known, and can be performed, for example, 
at 0°C to a refluxing temperature in an organic solvent (e.g. methanol, ethanol etc.) in the presence or 
absence of a base (e.g. sodium methoxide, sodium ethoxide etc.). And, the reaction 5-2 is known, and 
can be performed, for example, by reacting a compound represented by the general formula (I-A-6b-l) 
with an acid halidizing agent (e.g. oxalyl chloride, thionyl chloride etc.) at -20°C to a refluxing 
temperature in an organic solvent (e.g. chloroform, dichloromethane, diethyl ether, tetrahydrofuran, 
dimethoxyethane etc.) or without a solvent, reacting the resulting acid halide at -20°C to a refluxing 
temperature in an organic solvent (e.g. chloroform, dichloromethane, diethyl ether, tetrahydrofuran, 
acetonitrile, ethyl acetate etc.) in the presence of a diazomethylating agent (e.g. diazomethane, 
trimethylsilyldiazomethane etc.), and subjecting the resulting diazomethyl ketone to a reaction at -20°C 
to a refluxing temperature in an organic solvent (e.g. dioxane, tetrahydrofuran, dichloromethane etc.) or 
without a solvent in the presence of an alcohol (e.g. methanol, ethanol, propanol, butanol, benzyl 
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alcohol etc.) in the presence of a base (e.g. pyridine, triethylamine, dimethylaniline, 

dimethylaminopyridine, diisopropylethylamine etc.). 

[0154] 

Of a compound represented by the general formula (I-C): 

[O 155] 

(R2)q Q=d(R3
)t 

\ j \ lN v2 ;f.1 OR4-1 

N '(''U1,,8 
z--Vv 

(1-C) 

(R1)r-8 
[0156] 

(wherein Y2 represents a bond, or a methylene group or an ethylene group, optionally substituted with 

one or two R8s, and other symbols are as defined above), when the "5- to 7-membered monocycle" in 

the "5- to 7-membered monocycle optionally substituted with one to five R's (in the group, R7 is as 

defined above)" represented by U1 is a C5-7 monocyclic carbon ring or a 5- to 7-membered 

monocyclic heterocyclic ring having a carbon atom binding to Y', or U 1 is a C5-l 0 bridged carbon ring 

optionally substituted with one to five R7s, an objective compound can be produced by subjecting a 

compound represented by the general formula (I-A-1) and a compound represented by the general 

formula (I-C-1): 

[O 157] 

HOyYZu1/ryoR4-1 
0 0 

(l-C-1) 

[O 158] 

(wherein all symbols are as defined above) to the same reaction as the reaction 1-2' in the reaction step 

formula 1, or can be also produced by subjecting a compound represented by the general formula (I-C-

2): 

(l-C-2) 

[O 160] 

(wherein all symbols are as defined above) and a compound represented by the general formula (I-C-1) 

to the same reaction as the reaction 1-2' in the reaction step formula 1, and further subjecting to the 
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same reaction as the reaction 1-1 in the reaction step formula 1 using a compound represented by the 

general formula (I-A-4). 

[O 161] 

On the other hand, of the compound represented by the general formula (I-C), a compound in 

which the "5- to 7-membered monocycle" in the "5- to 7-membered monocycle optionally substituted 

with one to five R's (in the formula, R7 is as defined above)" represented by U1 is a 5- to 7-membered 

monocyclic nitrogen-containing heterocyclic ring having a nitrogen atom binding to Y2 can be 

produced by subjecting a compound represented by the general formula (I-C-3): 

[O 162] 

(R
2
)qQ=c(R

3
)1 

~ ;) \ 71 
X ~ N8Y~1 
c--W 

(l-C-3) 

(R1)r0 

[0163] 

(wherein X7 represents a halogen atom, and other symbols are as defined above) and a compound 

represented by the general formula (I-C-4): 

[0164] 

;i:3 OR4.1 

foXJ/ )' (l-C-4) 
HN--..___/ 

[0165] 

(wherein the ring D represents a 5- to 7-membered monocyclic nitrogen-containing heterocyclic ring 

optionally substituted with one to five R7 s (in the group, R7 is as defined above), X8 represents a carbon 

atom or a nitrogen atom, and other symbols are as defined above) to the same reaction as the reaction 

1-1 in the reaction step formula I. Further, of the compound represented by the general formula (I), a 

compound in which U is a 5- to 7-membered monocycle or a C5-10 bridged carbon ring, optionally 

substituted with one to five R7s (in the groups, R7 is as defined above), Y is a bond or a methylene 

group or an ethylene group, optionally substituted with one or two R8s (in the groups, R8 is as defined 

above), Tis a bond, or a methylene group or an ethylene group, optionally substituted with one or two 

R5s (in the groups, R5 is as defined above), and R4 is a hydrogen atom can be produced by further 

subjecting the compound represented by the general formula (I-C) to a deprotection reaction. Herein, 

examples of the "5- to 7-membered monocyclic nitrogen-containing heterocyclic ring" in the "5- to 7-

membered monocyclic nitrogen-containing heterocyclic ring optionally substituted with one to five 

R7s" represented by the ring D include pyrrole, pyrroline, pyrrolidine, tetrahydrooxazole, 

tetrahydroisooxazole, tetrahydrothiazole, tetrahydroisothiazole, imidazole, pyrazole, imidazoline, 
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imidazolidine, pyrazoline, pyrazolidine, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, 

tetrahydrooxadiazole, dihydrothiadiazole, tetrahydrothiadiazole, triazole, triazoline, triazolidine, 

tetrazole, tetrazoline, tetrazolidine, dihydropyridine, tetrahydropyridine, piperidine, tetrahydrooxazine, 

tetrahydrothiazine, morpholine, thiomorpholine, dihydropyrazine, tetrahydropyrazine, piperazine, 

dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, dihydropyridazine, 

tetrahydropyridazine, perhydropyridazine, dihydrooxadiazine, tetrahydrooxadiazine, 

dihydrothiadiazine, tetrahydrothiadiazine, azepine, dihydroazepine, tetrahydroazepine, 

perhydroazepine, perhydrooxazepine, perhydrothiazepine, diazepine, dihydrodiazepine, 

tetrahydrodiazepine, perhydrodiazepine, tetrahydrooxadiazepine, perhydrooxadiazepine, 

tetrahydrothiadiazepine and perhydrothiadiazepine. 

[0166] 

In addition, the compound represented by the general formula (I-C-3) can be produced by the 

same method as the method of producing the compound represented by the general formula (I-B-1) in 

the reaction step formula 2. 

[0167] 

In the above reaction step formula, a method of introducing a protective group into an amino 

group can be performed by the method described in T. W. Greene, Protective Groups in Organic 

Synthesis, Wiley, New York, 1999, for example, in introduction ofa protective group such as a tert­

butoxycarbonyl group, a benzyloxycarbonyl group, a fluorenylcarbonyl group, a trityl group, an o­

nitrobenzenesulfenyl group etc. of RP, the introduction can be performed by a reaction at-50 to 100°C 

in a solvent such as dichloromethane, chloroform, 1,2-dichloroethane, tetrahydrofuran, dioxane, 

toluene, ethyl acetate or water using di-tert-butyl dicarbonate, benzyloxycarbonyl chloride, 

fluorenylcarbonyl chloride, trityl chloride, o-nitrobenzenesulfenyl chloride or the like, respectively. 

Thereupon, if necessary, introduction can be performed using a base such as amines such as 

triethylamine, diisopropylethylamine and the like, organic acid salts such as sodium 2-ethylhexanoate 

and potassium 2-ethylhexanoate, or inorganic bases such as sodium hydroxide and potassium carbonate. 

[O 168] 

In the above reaction step formula, a reaction of deprotecting a protective group for a 

carboxyl group, a hydroxy group or an amino group is well-known, and examples include a 

deprotection reaction by alkali hydrolysis, a deprotection reaction under the acidic condition, a 

deprotection reaction by hydrogenolysis, a deprotection reaction of a silyl group, a deprotection 

reaction using a metal, a deprotection reaction using an organometal and the like. 

[0169] 

For example, the deprotection reaction by alkali hydrolysis is performed at a temperature ofO 

to 40°C in an organic solvent (methanol, tetrahydrofuran or 1,4-dioxane alone, or a mixed solvent 

consisting of a plurality of solvents among them at an arbitrary ratio) using hydroxide of an alkali 

metal (sodium hydroxide, potassium hydroxide, lithium hydroxide etc.), hydroxide of an alkaline earth 

metal (barium hydroxide, calcium hydroxide etc.) or carbonate (sodium carbonate, potassium carbonate 

etc.) or an aqueous solution thereof or a mixture thereof. 

[0170] 
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On the other hand, the deprotection reaction under the acidic condition is perfonned, for 

example, at a temperature of 0 to I 00°C in an organic solvent ( dichloromethane, chlorofonn, 1,4-

dioxane, ethyl acetate or anisole alone, or a mixed solvent consisting of a plurality of solvents among 

them at an arbitrary ratio) in an organic acid (acetic acid, trifluoroacetic acid, methanesulfonic acid, p­

toluenesulfonic acid etc.), or an inorganic acid (hydrochloric acid, sulfuric acid etc.) or a mixture 

thereof (hydrogen bromide/acetic acid etc.). 

[O 171] 

The deprotection reaction by hydrogenolysis is perfonned, for example, at a temperature ofO 

to 200°C in a solvent (ether solvent (tetrahydrofuran, 1,4-dioxane, dimethoxyethane, diethyl ether etc.), 

alcohol solvent (methanol, ethanol etc.), benzene solvent (benzene, toluene etc.), ketone solvent 

(acetone, methyl etheyl ketone etc.), nitrile solvent (acetonitrile etc.), amide solvent (N,N­

dimethylfonnamide etc.), water, ethyl acetate, acetic acid, or a mixed solvent of two or more of them), 

in the presence of a catalyst (palladium-carbon, palladium black, palladium hydroxide, platinum oxide, 

Raney nickel etc.), under the hydrogen atmosphere under ordinary pressure or increased pressure, or in 

the presence of ammonium fonnate. 

[O 172] 

The deprotection reaction of a silyl group is perfonned, for example, at a temperature of I 0 to 

40°C in an organic solvent which is miscible with water (tetrahydrofuran or acetonitrile alone, or a 

mixed solvent consisting of a plurality of solvents among them at an arbitrary ratio) using 

tetrabutylammonium fluoride. 

[0173] 

The deprotection reaction using a metal is perfonned, for example,. at a temperature of 0 to 

40°C in an acidic solvent (acetic acid, buffer having a pH of 4.2 to 7.2, or a mixed solvent of those 

solutions and an organic solvent such as tetrahydrofuran) in the presence of a zinc powder by applying 

ultrasound or applying no ultrasound. 

[O 174] 

The deprotection reaction using a metal complex is performed, for example, at a temperature 

of 0 to 40°C in an organic solvent (dichloromethane, N,N-dimethylformamide, tetrahydrofuran, ethyl 

acetate, acetonitrile, 1,4-dioxane, ethanol etc.), water or a mixed solvent of them in the presence of a 

trap reagent (tributyltin hydoride, triethylsilane, dimedone, morpholine, diethylamine, pyrrolidine etc.), 

an organic acid (acetic acid, fonnic acid, 2-ethylhexanoic acid etc.) and/or an ortanic acid salt (sodium 

2-ethylhexanoate, potassium 2-ethylhexanoate etc.) in the presence or absence of a phosphine reagent 

(triphenylphosphine etc.), using a metal complex (tetrakistriphenylphosphinepalladium (0), 

bis(triphenylphosphine)palladium (II) dichloride, palladium (II) acetate, 

tris(triphenylphosphine)rhodium (I) chloride etc.). 

[0175] 

Alternatively, in addition to the foregoing, the deprotection reaction can be perfonned, for 

example, by the method described in T. W. Greene, Protective Groups in Organic Synthesis, Wiley, 

New York, 1999. 

[0176] 
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Examples of a protective group for a carboxyl group include methyl, ethyl, tert-butyl, 
trichloroethyl, benzyl (Bn), phenacyl, p-methoxybenzyl, trityl, 2-chlorotrityl etc. 

[0177] 

Example of a protective group for an amino group include a benzyloxycarbonyl group, a tert­
butoxycarbonyl group, an allyloxycarbonyl (Alloc) group, a I-methyl-I-( 4-biphenyl)ethoxycarbonyl 
(Bpoc) group, a trifluoroacetyl group, a 9-fluorenylmethoxycarbonyl group, a benzyl (Bn) group, a p­
methoxybenzyl group, a benzyloxymethyl (BOM) group, a 2-(trimethylsilyl)ethoxymethyl(SEM) 
group and the like. 

[0178] 

Examples of a protective group for a hydroxy group include methyl, trityl, methoxymethyl 
(MOM), 1-ethoxyethyl (EE), methoxyethoxymethyl (MEM), 2-tetrahydropyranyl (THP), trimethylsilyl 
(TMS), triethylsilyl (TES), tert-butyldimethylsilyl (TBDMS), tert-butyldiphenylsilyl (TBDPS), acetyl 
(Ac), pivaloyl, benzoyl, benzyl (Bn), p-methoxybenzyl, allyloxycarbonyl (Alloc), 2,2,2-
trichloroethoxycarbonyl (Troe) and the like. 

[0179] 

Of the present compound, compounds other than those shown above can be produced by the 
known method, for example, the method described in Comprehensive Organic Transformations : A 
Guide to Functional Group Preparations, 2nd Edition(Richard C. Larock, John Wiley & Sons Inc, 
1999)and the like, or by using a combination ofa method in which a part of the known method is 
modifled and the like. 

[O I 80] 

In each reaction in the present specification, compounds represented by the general formula 
(I-A-3), the general formula (I-A-4), the general formula (I-A-5), the general formula (I-A-6), the 
general formula (I-B-2), the general formula (I-B-3), the general formula (I-A-3a-5), the general 
formula (I-A-3a-6), the general formula (I-A-6a-2), the general formula (I-A-6a-3), the general formula 
(I-A-6b-2), the general formula (I-C-1), the general formula (I-C-2) and the general formula (I-C-4), 
respectively, are known, or can be easily produced by the known method such as Tetrahedron Letters, 
2002, Vol.43, No.22, p.4059-4061 and WO 2000/52032 and the like. 

[O 181] 

In each reaction in the present specification, a reaction accompanying heating can be 
performed using a water bath, an oil bath, a sand bath or a microwave as apparent to a person skilled in 
the art. 

[0182] 

In each reaction in the present specification, conveniently, a solid phase-supporting reagent 
supported by a high-molecular polymer (e.g. polystyrene, polyacrylamide, polypropylene, polyethylene 
glycol etc.) may be used. 

[O 183] 

In each reaction in the present specification, the reaction product can be purified by the 
ordinary purification means, for example, a method such as distillation under ordinary pressure or 
under reduced pressure, high performance liquid chromatography using silica gel or magnesium 
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silicate, thin layer chromatography, ion exchange resin, scavenger resin, column chromatography, 
washing, or recrystallization. Purification may be performed for every reaction, or may be performed 
after completion of several reactions. 

[0184] 

[TOXICITY] 

Since toxicity of the present compound is low, it can be used safely as a medicament. 

[0185] 

[APPLICATION TO MEDICAMENTS] 

The present compound is useful as an agent for preventing or treating urinary excretion 
disorder, particularly, a urinary excretion disorder accompanied with prostatomegaly and/or improving 
symptoms thereof accompanied with urinary excretion disorder (slowing of urinary stream, division of 
urinary stream, interruption of urinary stream, delayed urination, straining at urination, terminal 
dribbling etc.). In addition, the present compound is useful as an agent for treating cancer, interstitial 
pneumonia or pulmonary fibrosis, sclerodermia, pain, fibromyalgia or rheumatoid arthritis. 

[O 186] 

The present compound may be administered by combining with, for example, an al blocker 
(e.g. tamsulosin, silodosin, prazosin, terazosin, bunazosin, alfuzosin, indoramin, naftopidil, doxazosin 
mesilate, urapidil, AI0-8507L etc.) and the like, an acetylcholinesterase inhibitor ( e.g.distigmine, 
neostigmine etc.), a 5a-reductase inhibitor (e.g. finasteride, GI-998745 etc.) or an anti-androgen agent 
(e.g. oxendolone, osaterone acetate, bicalutamide etc.) for, for example, (I) complementing and/or 
enhancing the preventing, treating and/or symptom improving effect thereof, (2) improving dynamics 
or absorption thereof, reducing a dose thereof, and/or (3) reducing the side effect thereof. 

[0187] 

A concomitant agent of the present compound and other drug may be administered in a form 
of a compounding agent in which both ingredients are incorporated in one preparation, or may take a 
form in which both ingredients are administered by formulating into separate preparations. When 
administered by formulating into separate preparations, simultaneous administration and administration 
at different times are included. And, administration at different times may be such that the present 
compound is administered first, and other drug is administered later, or other drug is administered first, 
and the present compound is administered later, and respective administration methods may be the 
same or different. 

[0188] 

A dose of the aforementioned other drug can be appropriately selected based on a dose which 
is clinically used. And, a compounding ratio of the present compound and other drug can be 
appropriately selected depending on an age and a weight of a subject to be administered, an 
administration method, an administration time, a target disease, symptom, a combination and the like. 
For example, other drug may be used at 0.01to100 parts by mass based on I part by mass of the 
present compound. Other drug may be administered by combining arbitrary two or more kinds at an 
appropriate proportion. And, the aforementioned drug includes not only drugs which have been found 
out up to now, but also drugs which will be found out from now on. 
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[0189] 

In order to use the present compound or a concomitant agent of the present compound and 
other drug for the aforementioned purpose, usually, it is systemically or locally administered in an oral 

or parenteral form. 

[0190] 

A dose of the present compound is different depending on an age, a weight, symptom, 
therapeutic effect, an administration method, a treatment time and the like, but usually, the present 
compound is orally administered in a range of 1 µg to 1 g per once per adult, once to several times a 

day, or parenterally administerd in a range of 0.1 µg to 300 mg per once per adult, once to several 
times a day, or intravenously continuously administered in a range of I hour to 24 hours a day. 

[O 191] 

Of course, as described above, since a dose varies depending on a variety of conditions, the 
dose is sufficient at a dose smaller than the aforementioned dose in some cases, or administration 

beyond the range is required in some cases. 

[0192] 

When the present compound or a concomitant agent of the present compound and other drug 
is administered, it is used as a solid agent for internal use or a solution for oral administration (internal 
use), a sustained-release preparation in oral administration, or injectables, external preparations, 
inhalants or suppositories for parenteral administration. 

[0193] 

The solid preparation for oral administration (internal use)includes, for example, tablets, pills, 
capsules, powders and granulars. The capsules include hard capsules and soft capsules. 

[0194] 

In such the solid agent for internal use, one or more active substances are formulated into 
preparations as they are, or after mixing with excipients (e.g. lactose, mannitol, glucose, 

microcrystalline cellulose, starch etc.), binders (e.g. hydroxypropylcellulose, polyvinyl pyrrolidone, 
magnesium aluminate metasilicate etc.), disintegrating agents (e.g. calcium carboxymethylcellulose 
etc.), lubricants (e.g. magnesium stearate etc.), stabilizers, solubilization aids (e.g. glutamic acid, 
aspartic acid etc.) or the like, according to the conventional method, and are used. Alternatively, if 
necessary, active substances may be covered with coating agents (e.g. white sugar, gelatin, 

hydroxylpropylcellulose, hydroxypropylmethylcellulose phthalate etc.), or may be covered with two or 
more layers. Further, capsules of substances which can be absorbed, such as gelatin, are also included. 

[0195] 

The liquid for oral administration(internal use) includes pharmaceutically acceptable 
solutions, suspensions, emulsions, syrups and elixirs. In such the liquid formulations, one or more 
active substances are dissolved, suspended or emulsified in diluents (e.g. purified water, ethanol, or 
mixed liquids of them etc.) which are generally used. Further, this liquid formulation may contain 
wetting agents, suspending agents, emulsifiers, swe.eteners, flavors, fragrances, preservatives or buffers. 

[0196] 
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And, sustained-release preparations in oral administration are also effective. A gel forming 
substance used in these sustained-release preparations is a substance which is swollen while containing 
a solvent, thereby, mutually linking colloidal particles thereof to have a three dimensional network 
structure, and can form a jelly-like body which has no flowability. The substance is mainly used as 
binders, thickeners and sustained-release bases from a view point of preparations. For example, gum 
arabic, agar, polyvinyl pyrrolidone, sodium alginate, alginic acid propylene glycol ester, carboxyvinyl 
polymer, carboxymethylcellulose, carboxymethylcellulose sodium, guar gum, gelatin, 
hydroxypropylmethylcellulose, hydroxypropylcellulose, polyvinyl alcohol, methylcellulose or 
hydroxyethylmethylcellulose can be used. 

(0197] 

Injectables for parenteral administration include solutions, suspensions, emulsions and solid 
injectables which are used by dissolving or suspending in a solvent upon use. lnjectables are used by 
dissolving, suspending or emulsifying one or more active substances in a solvent. As the solvent, for 
example, distilled water for injection, physiological saline, vegetable oil, alcohols such as propylene 
glycol, polyethylene glycol, and ethanol and the like, and a combination of them are used. Further, the 
injectables may contain stabilizers, solubilization aids (e.g. glutamic acid, aspartic acid, Polysorbate 80 
(registered trademark) etc.), suspending agents, emulsifiers, soothing agents, buffers or preservatives. 
These are produced by sterilization or a sterile operation method at a final step. Alternatively, 
injectables can be also used as aseptic solid agents (e.g. lyophilized products are produced, and 
dissolved in distilled water for injection or other solvent which has been sterilized or are aseptic, before 
use thereof). 

(0198] 

A dosage form of the external preparations for parenteral administration includes, for 
example, sprays, inhalants, spraying agents, aerosols, ointments, gels, creams, fomentations, patches, 
liniments and nose drops. These contain one or more active substances, and prepared by the known 
method or formulation which is ordinarily used. 

(0199] 

Sprays, inhalants and spraying agents may contain stabilizers such as sodium hydrogen sulfite 
and buffers imparting isotonicity, for example, isotonics such as sodium chloride, sodium citrate or 
citric acid, in addition to diluents which are generally used. A method of producing spraying agents is 
described in detail, for example, in US Patents Nos. 2868691 and 3095355. 

(0200] 

The inhalants for parenteral administration include aerosols, powders for inhalation or 
solutions for inhalation, and the solutions for inhalation may be a form which is used by dissolving or 
suspending in water or other suitable medium upon use. 

(020 I] 

These inhalants are produced in accordance with the known method. 

(0202] 

For example, in the case of solutions for inhalation, they are prepared by appropriately 
selecting antiseptics (e.g benzalkonium chloride, paraben etc.), colorants, buffering agents (e.g. sodium 
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phosphate, sodium acetate etc.), isotonizing agents (e.g. sodium chloride, concentrated glycerin etc.), 
thickeners (e.g. carboxyvinyl polymer etc.), absorption enhancers and the like, if necessary. 

(0203] 

In the case of powders for inhalation, they are prepared by appropriately selecting lubricants 
(e.g. stearic acid and a salt thereof etc.), binders (e.g. starch, dextrin etc.), excipients (e.g. lactose, 
cellulose etc.), colorants, antiseptics (e.g benzalkonium chloride, paraben etc.) or absorption enhancers, 
if necessary. 

(0204] 

When solutions for inhalation are administered, usually, a sprayer (e.g. atomizer, nebulizer 
etc.) is used and, when powders for inhalation are administered, usually, an inhalation administration 
equipment for powdery drugs is used. 

(0205] 

Ointments are produced by formulation which is known or ordinarily used. For example, 
ointments are prepared by kneading or melting one or more active substances in a base. An ointment 
base is selected from ointment bases which are known or orginarily used. For example, ointment bases 
selected from higher fatty acid or higher fatty acid ester (e.g. adipic acid, myristic acid, palmitic acid, 
stearic acid, oleic acid, adipic acid ester, myristic acid ester, palmitic acid ester, stearic acid ester, oleic 
acid ester etc.), waxes (e.g. beeswax, whale wax, ceresin etc.), surfactants (e.g. polyoxyethylene alkyl 
ether phosphoric acid ester etc.), higher alcohols (e.g. cetanol, stearyl alcohol, cetostearyl alcohol etc.), 
silicone oils (e.g. dimethylpolysiloxane etc.), hydrocarbons (e.g. hydrophilic vaseline, white vaseline, 
purified lanolin, liquid paraffin etc.), glycols (e.g. ethylene glycol, diethylene glycol, propylene glycol, 
polyethylene glycol, macrogol etc.), vegetable oils (e.g. castor oil, olive oil, sesame oil, turpentine oil 
etc.), animal oils (e.g. mink oil, yolk oil, squalane, squalene etc.), water, absorption enhancers or rash 
preventing agents are used alone, or by mixing two or more kinds. Further, ointment bases may 
contain humectants, preservatives, stabilizers, antioxidants or flavoring agents. 

(0206] 

Gel agents are produced by formulation which is known or ordinarily used. For example, gel 
agents are prepared by melting one or more active substances in a base. A gel base is selected from gel 
bases which are known or ordinarily used. For example, gel bases selected from lower alcohols (e.g. 
ethanol, isopropyl alcohol etc.), gelling agents (e.g. carboxymethylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulose, ethylcellulose etc.), neutralizing agents (e.g. triethanolamine, 
diisopropanolamine etc.), surfactants (e.g. monostearic acid polyethylene glycol etc.), gums, water, 
absorption enhancers and rash preventing agents are used alone, or by mixing two or more kinds. 
Further, gel bases may contain preservatives, antioxidants or flavoring agents. 

(0207] 

Creams are prepared by formulation which is known or ordinarily used. For example, creams 
are prepared by melting or emulsifying one or more active substances in a base. A cream base is 
selected from cream bases which are known or ordinarily used. For example, cream bases selected 
from higher fatty acid esters, lower alcohols, hydrocarbons, polyhydric alcohols (e.g. propylene glycol, 
1,3-butylene glycol etc.), higher alcohols (e.g. 2-hexyldecanol, cetanol etc.), emulsifiers (e.g. 
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polyoxyethylene alkyl ethers, fatty acid esters etc.), water, absorption enhancers and rash preventing 
agents are used alone, or by mixing two or more kinds. Further, cream bases may contain 
preservatives, antioxidants or flavoring agents. 

[0208] 

Fomentations are produced by formulation which is known or ordinarily used. For example, 
fomentations are produced by melting one or more active substances in a base, and spreading and 
coating a melt as a kneaded product on a support. A fomentation is selected from fomentations which 
are known or ordinarily used. For example, fomentations selected from thickeners (e.g. polyacrylic 
acid, polyvinyl pyrrolidone, gum arabic, starch, gelatin, methylcellulose etc.), wetting agents (e.g. urea, 
glycerin, propylene glycol etc.), fillers (e.g. kaolin, zinc oxide, talc, calcium, magnesium etc.), water, 
solubilization aids, tackiness imparting agents and rash preventing agents are used alone, or by mixing 
two or more kinds. Further, fomentations may contain preservatives, antioxidants or flavoring agents. 

[0209] 

Patches are produced by formulation which is known or ordinarily used. For example, 
patches are produced by melting one or more active substances in a base, and spreading and coating a 
melt on a support. A base for patches is selected from bases for patches which are known or ordinarily 
used. For example, bases for patches selected from polymer bases, fats and oils, higher fatty acids, 
tackiness imparting agents and rash preventing agents are used alone, or by mixing two or more kinds. 
Further, bases for patches may contain preservatives, antioxidants or flavoring agents. 

[021 OJ 
Liniments are produced by formulation which is known or ordinarily used. For example, 

liniments are prepared by dissolving, suspending or emulsifying one or more active substances in a 
base selected from water, alcohols (e.g. ethanol, polyethylene glycol etc.), higher fatty acid, glycerin, 
soaps, emulsifiers and suspending agents alone, or two or more kinds of them. Further, liniments may 
contain preservatives, antioxidants or flavoring agents. 

[0211] 

Other composition for parenteral administration includes suppositories for rectal 
administration or pessaries for intravaginal administration, which contain one or more active 
substances, and are formulated by the conventional method. 

[0212] 

An entire content of all patent documents and non-patent documents or reference documents 
which are explicitly cited in the present specification is cited herein as a part of the present 
specification. 

EXAMPLES 

[0213] 

The present invention will be described in detail below by way of Examples and Biological 
Example, but the present invention is not limited to them. A name of the compound of the present 
invention and a name of compounds shown in Examples were named by A CD/Name (version 6.00, 
manufactured by Advanced Chemistry Development Inc.). 

[0214] 

73 



A solvent in parenthesis shown at places of separation by chromatography and in TLC 

indicates an elution solvent or a development solvent used, and a proportion indicates a volumetric 

ratio. The neumerical value shown at places ofNMR is a measurement value of 1H-NMR when a 

described measurement solvent is used. 

(0215] 

The reverse phase high performance liquid chromatography analysis conditions for measuring 

a HPLC retention time are as follows: 

Instrument used: Waters LC/MS 

Mass spectrometer: ZMD 4000 manufactured by Waters 

ELSD detector: 75 ELS detector manufactured by Sedex 

Column: UNIZON US-Cl8, 5 µm, 50 x 4.6 mm 

Column temperature: 50°C 

Flow rate: 3 mL/min 

Mobile phase A: 0.1 % (trifluoroacetic acid-5% methanol)/aqueous solution 

Mobile phase B: 0.1 % trifluoroacetic acid-methanol solution 

LC-MS/ELS Gradient: 

(0216] 

[Table 11 

Time (min) %A %B 

0 95 5 

0.5 95 5 

3 0 100 

3.5 0 100 

3.51 95 5 

5 95 5 

(0217] 

Example: 9-(3-phenylpropyl)-2,3,4,9-tetrahydro-lH-beta-carboline hydrochloride 

(0219] 

Tert-butyl l,3,4,9-tetrahydro-2H-~-carboline-2-carboxylate (CAS No. 168824-94-0) (545 

mg) was dissolved in N,N-dimethylformamide (5 mL), (3-bromopropyl)benzene (478 mg), 

tetrabutylammonium bromide (32 mg) and cesium carbonate (782 mg) were sequentially added and, 

the mixture was stirred at 60°C for 4 hours. The reaction mixture was cooled to room temperature, and 
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poured into water, followed by extraction with ethyl acetate. The organic layer was washed 
sequentially with water and an aqueous satuarated sodium chloride solution, dried with anhydrous 
magnecium sulfate, and concentrated. The residue was purified by silica gel column chromatography 
(hexane:ethyl acetate= 9:1). Further, to the resulting compound (162 mg) was added a 4N hydrogen 
chloride dioxane solution (3mL) at room tempertature, and the mixture was stirred for 1 hour. The 
reaction mixture was concentrated to obtain the title compound (121 mg) having the following physical 
property values. 

TLC: Rf0.47 (chloroform: methanol=9:1); 
1H-NMR(DMSO-d6):8 1.84 - 2.04 (m, 2 H), 2.55 - 2.66 (m, 2 H), 2.94 (t, J=5.5 Hz, 2 H), 3.41 (t, J=5.5 
Hz, 2 H), 4.12 (t, J=7.3 Hz, 2 H), 4.40 (s, 2 H), 7.00- 7.10 (m, 1 H), 7.10 - 7.22 (m, 4 H), 7.22 - 7.34 
(m, 2 H), 7.41 (d, J=8.2 Hz, 1 H), 7.47 (d, J=7.7 Hz, I H), 9.67 (s, 2 H). 

[0220] 

Example 2: methyl 6-oxo-6-[9-(3-phenylpropyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]hexanoate 

[0221] 

[0222] 

N 

~C02CH3 

To a pyridine (1 ml) solution of the compound (100 mg) producecd in Example l was added 
methyl 6-chloro-6-oxohexanoate (0.052 mL) at room temeperature, and the mixuture was stirred for 2 
hours. To the reaction mixture was added water, followed by extraction with ethyl acetate. The extract 
was sequentially washed with water and an aqueous saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel column 
chromatography (hexane:ethyl acetate= 6:4) to obtain the title compound (90 mg) having the 

following physical property values. 

TLC: Rf0.45 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):8 1.57 - 1.86 (m, 4 H) 2.00 - 2.25 (m, 2 H) 2.33 - 2.42 (m, 2 H) 2.45 - 2.57 (m, 2 H) 
2.59 - 2.96 (m, 4 H) 3.62 - 3.71 (m, 3 H) 3.71 - 3.97 (m, 2 H) 3.97 - 4.12 (m, 2 H) 4.41 - 4.87 (m, 2 H) 
7.05 - 7.36 (m, 8 H) 7.43 - 7.54 (m, l H). 

[0223] 

Example 3: 6-oxo-6-[9-(3-phenylpropyll- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]hexanoic acid 

[0224] 
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N 

[0225] 

N 

~C02H 

To a mixed solution of the compound (83 mg) produced in Example 2 in ethylene glycol 

dimethyl ether (I mL) and methanol (I mL) was added a I N aqueous sodium hydroxide solution (I 
mL) at room temperature, and the mixture was stirred for 2 hours. To the reaction mixture was added I 
N hydrochloric acid (I mL) and water, followed by extraction with ethyl acetate. The extract was 

washed with an aqueous saturated sodium chloride solution, dried with anhydrous sodium sulfate, and 
concentrated. The residue was purified by silica gel column chromatography (chloroform : methanol : 
water= 50 : IO : I) to obtain the title compound (66 mg) having the following physical property values. 
TLC: Rf0.50 (chloroform: methanol: water=50: 10: I); 
1H-NMR(CDCl3):8 1.61 - 1.89 (m, 4 H) 1.99 - 2.21 (m, 2 H) 2.30- 2.59 (m, 4 H) 2.60-2.76 (m, 2 H) 
2.75 - 2.94 (m, 2 H) 3.69- 3.97 (m, 2 H) 3.87 - 4.11(m,2 H) 4.42 - 4.84 (m, 2 H) 5.52 - 6.86 (m, I H) 
7.03 - 7.38 (m, 8 H) 7.42 - 7.54 (m, I H). 

[0226] 

Example 3(1) - Example 3(56) 

A J3-carboline derivative produced by operation in accordance with Example I, and a 

corresponding carboxylic acid halide in place of methyl 6-chloro-6-oxohexanoate were used, which 

were subjected to operation in accordance with Example 2 and, if necessary, subjected to operation in 

accordance with Example 3, to obtain the following compounds. 

[0227] 

Example 3( I): methyl 5-(9-benzvl- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-y])-5-oxopentanoate 

TLC:Rf 0.33 (chloroform: methanol: aqueous ammonia=50: 10: I); 
1H-NMR(CDC!,):8 1.81 - 2.09 (m, 2 H) 2.21 - 2.61 (m, 4 H) 2.78- 2.97 (m, 2 H) 3.60 - 3.71 (m, 3 H) 
3. 73 - 3.98 (m, 2 H) 4.47 - 4.75 (m, 2 H) 5.23 - 5.32 (m, 2 H) 6.96 - 7.36 (m, 8 H) 7.46 - 7.60 (m, I H). 

[0228] 

Example 3(2): 6-(9-benzyl-1,3 .4,9-tetrahydro-2H-beta-carbolin-2-y])-6-oxohexanoic acid 

TLC:Rf0.44 (chloroform: methanol: water=50:10:1); 
1H-NMR(DMSO-d6):8 1.33 - 1.65 (m, 4 H) 2.09 - 2.50 (m, 4 H) 2.61 - 2.87 (m, 2 H) 3.67 - 3.85 (m, 2 

H) 4.63 (s, 2 H) 5.31 - 5.45 (m, 2 H) 6.95 - 7.12 (m, 4 H) 7.17 - 7.32 (m, 3 H) 7.37 - 7.47 (m, 2 H) 

11.97 (s, I H). 

[0229] 

Example 3(3): 7-(9-benzyl-l,3.4,9-tetrahydro-2H-beta-carbolin-2-y])-7-oxoheptanoic acid 

TLC:Rf0.33 (chloroform: methanol: water=90:10:1); 
1H-NMR(DMSO-d6):8 I.I I - 1.59 (m, 6 H) 2.09 - 2.47 (m, 4 H) 2.62 - 2.84 (m, 2 H) 3.66-3.84 (m, 2 
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H) 4.63 (s, 2 H) 5.32 - 5.44 (m, 2 H) 6.95 - 7.13 (m, 4 H) 7.16 - 7.34 (m, 3 H) 7.37 - 7.49 (m, 2 H) 

11.80-12.15 (m, I H). 

Example 3( 4 ): 6-[9-{3-methoxybenzvll-1.3 .4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf0.57 (chloroform: methanol: water=50:10:1) ; 
1H-NMR(CDC!,):o 1.45 - 1.88 (m, 4 H), 2.08 - 2.62 (m, 4 H), 2.71 - 3.04 (m, 2 H), 3.68 - 3.99 (m, 5 H), 

4.36 - 4.80 (m, 2 H), 5.08 - 5.31 (s, 2 H), 6.49 - 6.67 (m, 2 H), 6.68 - 6.88 (m, 1 H), 6.99 - 7.35 (m, 4 

H), 7.40 - 7.59 (m, 1 H). 

[0230] 

Example 3(5): 6-[9-( 4-chlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf 0.57 (chloroform: methanol: water=50: 10: l); 
1H-NMR(CDC13):o 1.51 - 1.88 (m, 4 H), 2.16 - 2.65 (m, 4 H), 2.68 - 3.03 (m, 2 H), 3.60 - 4.03 (m, 2 H), 

4.35 - 4.79 (m, 2 H), 5.08 - 5.38 (s, 2 H), 6.85 - 7.04 (m, 2 H), 7.05 - 7.35 (m, 5 H), 7.44 - 7.64 (m, 1 

H). 

(0231] 

Example 3(6): 6-(9-( 4-fluorobenzyll- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf 0.52 (chloroform: methanol: water=50: 10: l); 
1H-NMR(CDC13):o 1.46- 1.92 (m, 4 H), 2.09-2.66 (m, 4 H), 2.71 -3.07 (m, 2 H), 3.69-4.03 (m, 2 H), 

4.32 - 4.86 (m, 2 H), 5.08- 5.37 (s, 2 H), 6.80 - 7.35 (m, 7 H), 7.42 - 7.65 (m, 1 H). 

[0232] 

Example 3(7): 6-[9-(3-chlorobenzyl)-l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf0.30 (chloroform: methanol=l5:1); 
1H-NMR(CDC13):o 1.47 - 1.88 (m, 4 H), 2.19 - 2.60 (m, 4 H), 2.72 - 3.02 (m, 2 H), 3.63 - 4.08 (m, 2 H), 

4.37-4.79 (m, 2 H), 5.10-5.35 (s, 2 H), 6.75 -6.98 (m, 1H),6.96-7.35 (m, 6 H), 7.43 -7.63 (m, 1 

H). 

[0233] 

Example 3(8): 6-[9-(3-fluorobenzyll-l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf0.30 (chloroform: methanol=l5:1); 
1H-NMR(CDC13):o 1.44 -1.87 (m, 4 H), 2.16 - 2.61(m,4 H), 2.71 -3.07 (m, 2 H), 3.67 - 4.03 (m, 2 H), 

4.29 - 4.86 (m, 2 H), 5.11 - 5.37 (s, 2 H), 6.57 - 7.04 (m, 3 H), 7.03 - 7.39 (m, 4 H), 7.44 - 7.62 (m, 1 

H). 

[0234] 

Example 3 (9): 6-[9-(2-fluorobenzyl )-1,3 .4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf0.31 (methylene chloride: methanol=l5:1); 
1H-NMR(CDC13):o 1.48- 1.90 (m, 4 H), 2.20-2.59 (m, 4 H), 2.71 -3.02 (m, 2 H), 3.68-4.02 (m, 2 H), 

4.42 - 4.88 (m, 2 H), 5.29 (s, 2 H), 6.52 - 6.76 (m, 1 H), 6.81 - 7.40 (m, 6 H), 7.42 - 7.63 (m, 1 H). 

[0235] 

Example 3( 10): 6-[9-( 4-methylbenzyll- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf0.31 (methylene chloride: methanol=l5:1); 
1H-NMR(CDC13):o 1.48 - 1.86 (m, 4 H), 2.12 - 2.58 (m, 7 H), 2.76 - 2.98 (m, 2 H), 3.66- 4.01 (m, 2 H), 

4.36 - 4.79 (m, 2 H), 5.20 (s, 2 H), 6.83 - 6.98 (m, 2 H), 6.99 - 7.39 (m, 5 H), 7.42 - 7.60 (m, 1 H). 
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(0236] 

Example 3( I I): 6-(9-(3-chloro-4-fluorobenzyll- I ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-

oxohexanoic acid 

TLC:Rf0.21 (methylene chloride: methanol=l5:1); 
1H-NMR(CDC!,):o I.54 - 1.87 (m, 4 H), 2.18 - 2.59 (m, 4 H), 2.76- 3.00 (m, 2 H), 3.67 - 4.04 (m, 2 H), 

4.39 - 4.78 (m, 2 H), 5.1 I - 5.27 (m, 2 H), 6.73 - 6.93 (m, I H), 6.94 - 7.34 (m, 5 H), 7.43 - 7.60 (m, I 

H). 

(0237] 

Example 3(14): 7-(9-( 4-fluorobenzyll- I ,3,4,9-tetrahydro-2H-beta-carbolin-2-ylJ-7-oxoheptanoic acid 

TLC:Rf0.33 (methylene chloride: methanol=l5:1); 
1H-NMR(CDC13):o I. I 7 - I .84 (m, 6 H), 2. I I - 2.57 (m, 4 H), 2.73 - 3.03 (m, 2 H), 3.62 - 4.07 (m, 2 H), 

4.36 - 4.82 (m, 2 H), 5.22 (s, 2 H), 6.83 - 7.34 (m, 7 H), 7.40- 7.62 (m, I H). 

(0238] 

Example 3(15): 7-(9-(3-chlorobenzyll- I .3.4,9-tetrahydro-2H-beta-carbolin-2-y!J-7-oxoheptanoic acid 

TLC:Rf0.33 (methylene chloride: methanol=l5:1); 
1H-NMR(CDC!,):o 1.17 - 1.84 (m, 6 H), 2.14 -2.58 (m, 4 H), 2.76-3.00 (m, 2 H), 3.65 -4.05 (m, 2 H), 

4.39- 4.79 (m, 2 H), 5.22 (s, 2 H), 6.75 - 6.96 (m, I H), 6.96 - 7.35 (m, 6 H), 7.41 - 7.64 (m, 1 H). 

(0239] 

Example 3(16): 7-(9-(3-chloro-4-fluorobenzyll-1,3.4,9-tetrahydro-2H-beta-carbolin-2-ylJ-7-

oxoheptanoic acid 

TLC:Rf0.33 (methylene chloride: methano1=15:1); 
1H-NMR(CDC13):o 1.23 - 1.85 (m, 6 H), 2.13 - 2.59 (m, 4 H), 2.70 - 3.03 (m, 2 H), 3.68 - 4.06 (m, 2 H), 

4.37 - 4.80 (m, 2 H), 5.20 (s, 2 H), 6.75 - 6.94 (m, I H), 6.95 - 7.32 (m, 5 H), 7.40- 7.65 (m, I H). 

(0240] 

Example 3( I 7): 7-oxo-7-(9-(3-phenylpropyll- I ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl]heptanoic acid 

TLC:Rf0.33 (chloroform: methanol: water=50:10:1); 
1H-NMR(DMSO-d6):o 1.20- 1.38 (m, 2 H) 1.41 - 1.62 (m, 4 H) 1.85 - 2.06 (m, 2 H) 2.10 - 2.24 (m, 2 

H) 2.35 - 2.81 (m, 6 H) 3.68 - 3.83 (m, 2 H) 4.02 - 4.17 (m, 2 H) 4.58 - 4.76 (m, 2 H) 6.98 (t, J=7.5 Hz, 

I H) 7.07 (t, J=7.5 Hz, I H) 7.12 - 7.31 (m, 5 H) 7.34 (d, J=7.5 Hz, I H) 7.40 (d, J=7.5 Hz, I H) I 1.96 

(s, I H). 

(024 I] 

Example 3(18): 6-{9-[3-( 4-fluorophenyllpropy!J- I J.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-

oxohexanoic acid 

TLC:Rf 0.54 (chloroform: methanol: water=90: I 0: I); 
1H-NMR(DMSO-d6):o 1.39- 1.67 (m, 4 H) 1.81 - 2.06 (m, 2 H) 2.12 - 2.81 (m, 8 H) 3.67 - 3.83 (m, 2 

H) 3.99 - 4.17 (m, 2 H) 4.60 - 4.76 (m, 2 H) 6.98 (t, J=7.5 Hz, I H) 7.02 - 7. 13 (m, 3 H) 7.13 - 7.27 (m, 

2 H) 7.34 (d, J=8.0 Hz, I H) 7.40 (d, J=7.5 Hz, I H) I 1.61 - 12.32 (m, I H). 

(0242] 

Example 3(19): 7-{9-[3-( 4-fluorophenyllpropy!J- I J.4,9-tetrahydro-2H-beta-carbolin-2-yll-7-

oxoheptanoic acid 
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[0243] 

F 

[0244] 

N 
~C02H 
0 

TLC:Rf 0.54 (chloroform: methanol: water=90: I 0: I); 
1H-NMR(DMSO-d6):o 1.20 - 1.39 (m, 2 H) 1.38 - 1.66 (m, 4 H) 1.82 - 2.03 (m, 2 H) 2.11 - 2.82 (m, 8 

H) 3.66-3.83 (m, 2 H) 3.99-4.17 (m, 2 H) 4.60 -4.75 (m, 2 H) 6.98 (t, J=7.5 Hz, I H) 7.02 - 7.12 (m, 

3 H) 7.12 - 7.28 (m, 2 H) 7.34 (d, J=8.0 Hz, I H) 7.40 (d, J=7.5 Hz, I H) 11.74 - 12.16 (m, I H). 

[0245] 

Example 3 (20): 6-{ 9-[3-(3-chlorophenyl)propy IJ-1.3 .4,9-tetrahydro-2H-beta-carbol in-2-y 1 }-6-

oxohexanoic acid 

TLC:Rf0.22 (chloroform: methanol: water=90:10:1); 
1H-NMR(DMSO-d6):o 1.40 - 1.66 (m, 4 H) 1.86 - 2.06 (m, 2 H) 2.13 - 2.81 (m, 8 H) 3.68 - 3.84 (m, 2 

H) 4.02 - 4.16 (m, 2 H) 4.61 - 4.78 (m, 2 H) 6.94 - 7.02 (m, I H) 7.03 - 7.11 (m, I H) 7.11 - 7.43 (m, 6 

H) 11.95 (s, I H)o 

[0246] 

Example 3(21 ): 7-{9-[3-(3-chlorophenyllpropylJ- l .3.4,9-tetrahydro-2H-beta-carbolin-2-yll-7-

oxoheptanoic acid 

TLC:Rf0.31 (chloroform: methanol: water=90:10:1); 
1H-NMR(DMSO-d6):o 1.23 - 1.38 (m, 2 H) 1.42 - 1.64 (m, 4 H) 1.87 - 2.06 (m, 2 H) 2.11 - 2.81 (m, 8 

H) 3.68 - 3.83 (m, 2 H) 4.02 - 4.17 (m, 2 H) 4.59 - 4.78 (m, 2 H) 6.94 - 7.02 (m, I H) 7.03 - 7.12 (m, I 

H) 7.12 - 7.44 (m, 6 H) 11.93 (s, I H). 

[0247] 

Example 3(22): methyl 6-[9-(3-chlorobenzyll- I,3.4,9-tetrahydro-2H-beta-carbolin-2-ylJ-6-

oxohexanoate 

TLC:Rf0.33 (hexane: ethyl acetate=]:!); 
1H-NMR(CDC!,):o 1.50- 1.87 (m, 4 H), 2.16-2.59 (m, 4 H), 2.73 -3.00 (m, 2 H), 3.57 -3.69 (m, 3 H), 

3.70-4.00 (m, 2 H), 4.41 -4.77 (m, 2 H), 5.14-5.29 (m, 2 H), 6.77 - 6.91 (m, I H), 6.96- 7.36 (m, 6 

H), 7.41 - 7.63 (m, I H). 

[0248] 

Example 3 (23): methyl 6-[9-( 4-chlorobenzyll- l .3.4,9-tetrahydro-2H-beta-carbolin-2-ylJ-6-

oxohexanoate 

TLC:Rf0.43 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):o 1.54 - 1.84 (m, 4 H), 2.15 - 2.58 (m, 4 H), 2.71 - 3.01(m,2 H), 3.62 - 3.69 (m, 3 H), 

3.69-4.01(m,2 H), 4.38 -4.76 (m, 2 H), 5.12 - 5.31(m,2 H), 6.84 - 7.39 (m, 7 H), 7.41 - 7.63 (m, I 
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H). 

[0249] 

Example 3(24): methyl 6-[9-( 4-fluorobenzvll-1.3 ,4,9-tetrahydro-2H-beta-carbolin-2-ylJ-6-

oxohexanoate 

TLC:Rf0.36 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):8 1.46 - I. 75 (m, 4 H), 2.08 - 2.49 (m, 4 H), 2.69 - 2.89 (m, 2 H), 3 .55 - 3 .61 (m, 3 H), 

3.62 - 3.91(m,2 H), 4.32 - 4.72 (m, 2 H), 5.06 - 5.23 (m, 2 H), 6.72 - 7.32 (m, 7 H), 7.32 - 7.55 (m, I 

H). 

[0250] 

Example 3(25): methyl 6-[9-(3-methylbenzyll-1.3.4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-

oxohexanoate 

TLC:Rf0.59 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):8 1.42-1.87 (m, 4 H), 2.11 -2.58 (m, 7 H), 2.73 -3.01(m,2 H), 3.59-3.71(m,3 H), 

3.70- 4.01 (m, 2 H), 4.36 - 4.81 (m, 2 H), 5.15 - 5.27 (m, 2 H), 6.64 - 7.40 (m, 7 H), 7.43 - 7.64 (m, I 

H). 

[0251] 

Example 3(26): methyl 6-[9-{2-fluorobenzyll-1.3 ,4,9-tetrahydro-2H-beta-carbolin-2-ylJ-6-

oxohexanoate 

TLC:Rf0.45 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):8 1.51 - 1.84 (m, 4 H), 2.19 - 2.58 (m, 4 H), 2.75 - 2.99 (m, 2 H), 3 .60 - 3. 70 (m, 3 H), 

3.70 - 4.02 (m, 2 H), 4.46 - 4.82 (m, 2 H), 5.23 - 5.36 (s, 2 H), 6.53 - 6.70 (m, I H), 6.85 - 7.36 (m, 6 

H), 7.42 - 7.60 (m, I H). 

[0252] 

Example 3 (2 7): methyl 6-[9-( 4-methylbenzyll- I ,3 ,4,9-tetrahydro-2H-beta-carbolin-2-ylJ-6-

oxohexanoate 

TLC:Rf0.45 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):8 1.51 -1.84 (m, 4 H), 2.09-2.56 (m, 7 H), 2.75 -3.00 (m, 2 H), 3.57 - 3.69 (m, 3 H), 

3.69- 3.97 (m, 2 H), 4.38 - 4.78 (m, 2 H), 5.12 - 5.28 (m, 2 H), 6.82 - 7.37 (m, 7 H), 7.39- 7.62 (m, I 

H). 

[0253] 

Example 3 (28): methyl 6-(9-(3-chloro-4-fluorobenzy ll-1,3, 4, 9-tetrahydro-2H-beta-carbo lin-2-ylJ-6-

oxohexanoate 

TLC:Rf0.42 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):8 1.50- 1.85 (m, 4 H), 2.22 - 2.59 (m, 4 H), 2.76 - 3.00 (m, 2 H), 3.60 - 3.72 (m, 3 H), 

3.72-4.00 (m, 2 H), 4.43 - 4.75 (m, 2 H), 5.13 - 5.27 (m, 2 H), 6.73 - 6.94 (m, I H), 6.93 - 7.31(m,5 

H), 7.43 - 7.61 (m, I H). 

(0254] 

Example 3(3 0): ethyl 7-[9-(3-chloro-4-fluorobenzyll-1,3.4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-

oxoheptanoate 

TLC:Rf 0.32 (hexane: ethyl acetate=2: I); 
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1H-NMR(CDC13):o 1.11 - 1.85 (m, 9 H), 2.16 - 2.58 (m, 4 H), 2.71 - 3.03 (m, 2 H), 3.66 - 4.01 (m, 2 H), 

4.11 (q, J=7.0 Hz, 2 H), 4.39 -4.77 (m, 2 H), 5.07 - 5.32 (m, 2 H), 6.77 - 6.94 (m, I H), 6.93 - 7.35 (m, 

5 H), 7.39 - 7.66 (m, I H). 

[0255] 

Example 3(31 ): 6-[9-(3-methylbenzvll-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf0.31 (methylene chloride: methanol=15:1); 
1H-NMR(CDCI,):o 1.46 - 1.89 (m, 4 H), 2.11 - 2.58 (m, 7 H), 2.73 - 3.00 (m, 2 H), 3,68 - 4.0 I (m, 2 H), 

4.38 -4.80 (m, 2 H), 5.20 (s, 2 H), 6.71 - 6.83 (m, I H), 6.82 - 6.94 (m, I H), 6.95 - 7.39 (m, 5 H), 7.41 

- 7.61 (m, I H). 

[0256] 

Example 3 (3 2): 6-(9-(2-methoxybenzvll-1.3 .4,9-tetrahydro-2H-beta-carbo lin-2-y l J-6-oxohexanoic acid 

TLC:Rf 0.46 (chloroform: methanol: water-50: 10: I); 
1H-NMR(CDCI,):o 1.41 - 1.88 (m, 4 H), 2.15 - 2.62 (m, 4 H), 2.71 - 3.06 (m, 2 H), 3.66-4.04 (m, 5 H), 

4.40 -4.81 (m, 2 H), 5.15 - 5.35 (m, 2 H), 6.30 - 6.57 (m, I H), 6.66- 6.84 (m, I H), 6.82 - 7.00 (m, I 

H), 7.01 - 7.38 (m, 4 H), 7.40 - 7.68 (m, I H). 

[0257] 

Example 3(33): methyl 6-(9-benzyl-1,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoate 

TLC:Rf0.44 (hexane: ethyl acetate=1:2); 
1H-NMR(CDCI,):o 1.47 - 1.85 (m, 4 H) 2.13 - 2.59 (m, 4 H) 2.78 - 2.97 (m, 2 H) 3.60 - 3.70 (m, 3 H) 

3.71 - 3.99 (m, 2 H) 4.40 - 4.83 (m, 2 H) 5.21 - 5.33 (m, 2 H) 6.95 - 7.35 (m, 8 H) 7.45 - 7.58 (m, I H). 

[0258] 

Example 3(34): ethyl 7-(9-benzvl-1.3.4,9-tetrahydro-2H-beta-carbolin-2-yll-7-oxoheptanoate 

TLC:Rf0.55 (hexane: ethyl acetate=l:2); 
1H-NMR(CDC13):o 1.17 - 1.81(m,9 H) 2.13 -2.54 (m, 4 H) 2.79-2.96 (m, 2 H) 3.70 -3.99 (m, 2 H) 

4.05 -4.19 (m, 2 H) 4.40 -4.79 (m, 2 H) 5.17 - 5.35 (m, 2 H) 6.90 - 7.40 (m, 8 H) 7.43 - 7.61 (m, I H). 

[0259] 

Example 3(35): methyl 6-[9-(3-fluorobenzyll-1.3.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-

oxohexanoate 

TLC:Rf0.33 (hexane: ethyl acetate =1:1); 
1H-NMR(CDC13):o 1.51 - 1.83 (m, 4 H), 2.15 -2.58 (m, 4 H), 2.75 - 2.99 (m, 2 H), 3.60 -3.71(m,3 H), 

3.70-4.02 (m, 2 H), 4.40 - 4.77 (m, 2 H), 5.17 - 5.31(m,2 H), 6.59- 7.02 (m, 3 H), 7.03- 7.36 (m, 4 

H), 7.40 - 7.65 (m, I H). 

[0260] 

Example 3(3 6): methy 1 6-[9-(3-methoxybenzyll-1.3 .4, 9-tetrahydro-2H-beta-carbo lin-2-ylJ-6-

oxohexanoate 

TLC:Rf 0.33 (hexane: ethyl acetate= 1: 1 ); 
1H-NMR(CDCI,):o 1.54 - I. 79 (m, 4 H), 2.11 - 2.56 (m, 4 H), 2. 77 - 2.95 (m, 2 H), 3.62 - 3.68 (m, 3 H), 

3.68 - 3.97 (m, 5 H), 4.40 - 4.76 (m, 2 H), 5.14 - 5.27 (m, 2 H), 6.47 - 6.91(m,3 H), 7.01 - 7.38 (m, 4 

H), 7.41 - 7.63 (m, I H). 

[0261] 
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Example 3(3 7): methyl 4-{ [2-( 6-methoxy-6-oxohexanoyll- l .2,3,4-tetrahydro-9H-beta-carbolin-9-

y!Jmethyll benzoate 

TLC:Rf0.27 (hexane: ethyl acetate =1:1); 
1H-NMR(CDC'3):o 1.51 -1.82 (m, 4 H), 2.15 -2.57 (m, 4 H), 2.78-2.99 (m, 2 H), 3.56- 3.71(m,3 H), 

3.71 - 4.00 (m, 5 H), 4.41 - 4.74 (m, 2 H), 5.25 - 5.36 (m, 2 H), 7.02 - 7.26 (m, 5 H), 7.42 - 7.65 (m, 1 

H), 7.86 - 8.04 (m, 2 H). 

[0262] 

Example 3(3 8): methyl 6-[9-( 4-methoxybenzyll-1 J.4,9-tetrahydro-2H-beta-carbolin-2-yll-6-

oxohexanoate 

TLC:Rf 0.26 (hexane: ethyl acetate=3:2); 
1H-NMR(CDC13):o 1.46-1.87 (m, 4 H), 2.10-2.58 (m, 4 H), 2.75 -2.97 (m, 2 H), 3.59- 3.69 (m, 3 H), 

3.68-3.98 (m, 5 H), 4.40- 4.74 (m, 2 H), 5.12- 5.25 (m, 2 H), 6.72- 6.84 (m, 2 H), 6.88- 7.02 (m, 2 

H), 7.05 - 7.22 (m, 2 H), 7.24 - 7.33 (m, 1 H), 7.38 - 7.59 (m, 1 H). 

(0263] 

Example 3( 40): ethyl 7-oxo-7-[9-(3-phenylpropyll-l.3.4,9-tetrahydro-2H-beta-carbolin-2-

y!Jheptanoate 

TLC:Rf 0.29 (hexane: ethyl acetate=2: 1 ); 
1H-NMR(CDC13):o 1.16 - 1.33 (m, 3 H) 1.31 - 1.84 (m, 8 H) 1.98 - 2.96 (m, 8 H) 3.68 - 4.20 (m, 6 H) 

4.43 - 4.83 (m, 2 H) 7.04 - 7.36 (m, 8 H) 7.41 - 7.57 (m, 1 H). 

[0264] 

Example 3( 41): ethyl 7-[9-( 4-fluorobenzyi)- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-y!J-7-oxoheptanoate 

TLC:Rf0.30 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC'3):o 1.12 - 1.84 (m, 9 H), 2.09 - 2.59 (m, 4 H), 2.72 - 3.01 (m, 2 H), 3.65 - 4.01(m,2 H), 

4.11 (q, J=7.0 Hz, 2 H), 4.35 -4.79 (m, 2 H), 5.06- 5.37 (m, 2 H), 6.80 - 7.34 (m, 7 H), 7.39 - 7.64 (m, 

1 H). 

[0265] 

Example 3( 42): ethyl 7-[9-(3-chlorobenzyi)- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-y!J-7-oxoheptanoate 

TLC:Rf0.34 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC'3):5 1.11 - 1.86 (m, 9 H), 2.14-2.56 (m, 4 H), 2.74- 3.03 (m, 2 H), 3.63 - 4.01 (m, 2 H), 

4.11 ( q, J=7.1 Hz, 2 H), 4.39 - 4.79 (m, 2 H), 5.10 - 5.34 (m, 2 H), 6. 74 - 6.95 (m, 1 H), 6.96 - 7.34 (m, 

6 H), 7.41 - 7.66 (m, 1 H). 

[0266] 

Example 3( 43 ): methyl 6-{ 9-(3-( 4-fluorophenyl)propy!J-1,3.4,9-tetrahydro-2H-beta-carbolin-2-yl}-6-

oxohexanoate 

TLC:Rf0.15 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC13):o 1.62 - 1.85 (m, 4 H) 2.00 - 2.16 (m, 2 H) 2.29 - 2.58 (m, 4 H) 2.58 - 2.74 (m, 2 H) 

2.76 - 2.95 (m, 2 H) 3.63 - 3.70 (m, 3 H) 3.72 - 3.97 (m, 2 H) 3.99 - 4.10 (m, 2 H) 4.48 - 4.84 (m, 2 H) 

6.90 - 7.04 (m, 2 H) 7.05 - 7.24 (m, 5 H) 7.44- 7.53 (m, 1 H). 

[0267] 

Example 3( 44): ethyl 7-19-[3-( 4-fluorophenyllpropylJ- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-7-

82 



oxoheptanoate 

TLC:Rf 0.22 (hexane: ethyl acetate=2: !); 
1H-NMR(CDCI,):o 1.26 (t, J=7.0 Hz, 3 H) 1.36- 1.51(m,2 H) 1.58- 1.83 (m, 4 H) 1.98-2.18 (m, 2 

H) 2.24 - 2.56 (m, 4 H) 2.56- 2.74 (m, 2 H) 2.76-2.94 (m, 2 H) 3.73 - 3.97 (m, 2 H) 3.98 - 4.20 (m, 4 

H) 4.50 - 4.82 (m, 2 H) 6.89- 7.04 (m, 2 H) 7.04 - 7.24 (m, 5 H) 7.41 - 7.55 (m, I H). 

[0268] 

Example 3( 45): 5-(9-benzyl- ! ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-5-oxopentanoic acid 

TLC:Rf 0.52 (chloroform: methanol: aqueous ammonia=50: I 0: I); 
1H-NMR(DMSO-d6):o 1.59- 1.81(m,2 H) 2.15 - 2.48 (m, 4 H) 2.64 - 2.84 (m, 2 H) 3.70- 3.84 (m, 2 

H) 4.65 (s, 2 H) 5,33 - 5.42 (m, 2 H) 6.96 - 734 (m, 7 H) 7,38 - 7.48 (m, 2 H) 12.02 (s, I H). 

[0269] 

Example 3( 46): 6-[9-(2-chlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-6-oxohexanoic acid 

TLC:Rf 0.52 (chloroform: methanol:water=50: I 0: I); 
1H-NMR(CDCl3):o 1.46- 1.87 (m, 4 H), 2.15 -2.60 (m, 4 H), 2.73 -3.03 (m, 2 H), 3.68-4.04 (m, 2 H), 

4.35 - 4.79 (m, 2 H), 5.20 - 5.41 (m, 2 H), 6.19 - 6.46 (m, I H), 6.92 - 7.31 (m, 5 H), 7,32 - 7.47 (m, I 

H), 7.45 - 7.63 (m, I H). 

[0270] 

Example 3( 4 7): 6-[9-(2-methylbenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic acid 

TLC:Rf0,30 (chloroform: methanol=l5:1); 
1H-NMR(CDCl3):o 1.43 - 1.85 (m, 4 H), 2.09- 2.67 (m, 7 H), 2.76- 3.04 (m, 2 H), 3.67 - 4.01 (m, 2 H), 

4.23 - 4.79 (m, 2 H), 5.11 - 5.27 (s, 2 H), 6.19 - 6.52 (m, I H), 6.81 - 7,34 (m, 6 H), 7.40- 7.66 (m, I 

H). 

[0271] 

Example 3( 48): 6-[9-( 4-methoxybenzyD- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-ylJ-6-oxohexanoic acid 

TLC:Rf 0.23 (chloroform: methanol=! 0: I); 
1H-NMR(CDCJ,):o 1.46 - 1.87 (m, 4 H), 2.09 - 2.59 (m, 4 H), 2.71 - 3.01 (m, 2 H), 3.67 - 4.01 (m, 5 H), 

4,37 - 4.80 (m, 2 H), 5.04 - 5.34 (m, 2 H), 6.70 - 6.86 (m, 2 H), 6.86 - 7.05 (m, 2 H), 7.03 - 7,38 (m, 3 

H), 7.41 - 7.57 (m, I H). 

[0272] 

Example 3( 49): methyl 6-[9-(2-chlorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-6-

oxohexanoate 

TLC:Rf0.48 (hexane: ethyl acetate=!:!); 
1H-NMR(DMSO-d6):o 1.33 - 1.68 (m, 4 H), 2.19 -2.47 (m, 4 H), 2.61 - 2.93 (m, 2 H), 3.48 - 3.61 (m, 

3 H), 3.66-3.88 (m, 2 H), 4.47-4.69 (m, 2 H), 5.34 - 5.54 (m, 2 H), 6.18- 6.40 (m, I H), 6.96- 7.21 

(m, 3 H), 7.20 - 7,39 (m, 2 H), 7.42 - 7.59 (m, 2 H). 

[0273] 

Example 3(50): methyl 6-[9-(2-methylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-

oxohexanoate 

TLC:Rf 0.38 (hexane: ethyl acetate= I: I); 
1H-NMR(CDCl3):o 1.50 - 1.87 (m, 4 H), 2.09- 2.56 (m, 7 H), 2.77 - 2.99 (m, 2 H), 3.58 - 3.70 (m, 3 H), 
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3.70- 4.05 (m, 2 H), 4.31 -4.71 (m, 2 H), 5.10- 5.30 (m, 2 H), 6.22 - 6.43 (m, 1 H), 6.79-7.32 (m, 6 

H), 7.40 - 7.65 (m, 1 H). 

(0274] 

Example 3(51 ): methyl 6-{9-[3-(3-chloropheny!)propylJ-1,3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl}-6-

oxohexanoate 

TLC:Rf0.29 (hexane: ethyl acetate=3:2); 
1H-NMR(CDC13):o 1.55 - 1.89 (m, 4 H), 1.99 - 2.97 (m, IO H), 3.59 - 3.72 (m, 3 H), 3.71 - 3.99 (m, 2 

H), 3.99 -4.11 (m, 2 H), 4.45 - 4.88 (m, 2 H), 6.98 - 7.28 (m, 7 H), 7.43 - 7.54 (m, 1 H). 

[0275] 

Example 3(52): ethyl 7-{9-[3-(3-chloropheny!)propyll- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl }-7-

oxoheptanoate 

TLC:Rf0.34 (hexane: ethyl acetate=3:2); 
1H-NMR(CDC13):o 1.25 (t, J=7.0 Hz, 3 H), 1.35 - 1.52 (m, 2 H), 1.57 - 1.84 (m, 4 H), 2.00- 2.19 (m, 2 

H), 2.24 -2.94 (m, 8 H), 3.71 - 3.98 (m, 2 H), 3.99-4.19 (m, 4 H), 4.47 - 4.84 (m, 2 H), 6.99- 7.28 (m, 

7 H), 7.43 - 7.54 (m, 1 H). 

(0276] 

Example 3(54 ): methyl 6-[9-(2-methoxybenzv!)- ! ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-6-

oxohexanoate 

TLC:Rf0.35 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):o 1.51 - 1.81(m,4 H), 2.18 -2.57 (m, 4 H), 2.78 - 3.00 (m, 2 H), 3.60 - 3.71(m,3 H), 

3.73 - 4.01 (m, 5 H), 4.44 - 4.80 (m, 2 H), 5.22 (s, 2 H), 6.35 - 6.51(m,1 H), 6.66- 6.81(m,1H),6.83 

- 6.99 (m, 1 H), 7.03 - 7.36 (m, 4 H), 7.44 - 7.60 (m, I H). 

[0277] 

Example 3(55): methyl 2-1[2-(6-methoxy-6-oxohexanoy!)-J ,2,3,4-tetrahydro-9H-beta-carbolin-9-

ylJmethyi} benzoate 

TLC:Rf0.38 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):o 1.41 -1.86 (m, 4 H), 2.10-2.58 (m, 4 H), 2.76-3.08 (m, 2 H), 3.57 -3.71(m,3 H), 

3.71 -4.11 (m, 5 H), 4.37 -4.75 (m, 2 H), 5.62- 5.79 (s, 2 H), 6.19- 6.37 (m, 1 H), 6.98 - 7.41 (m, 5 

H), 7.42 - 7.66 (m, I H), 7.91 - 8.20 (m, I H). 

(0278] 

Example 3(56): methyl 6-oxo-6-{9-[2-(trifluoromethy!)benzylJ- l .3.4,9-tetrahydro-2H-beta-carbolin-2-

y]}hexanoate 

TLC:Rf0.59 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCI,):o 1.50 - 1.82 (m, 4 H) 2.14 - 2.57 (m, 4 H) 2.80 - 3.01 (m, 2 H) 3.57 - 3.72 (m, 3 H) 

3.73 - 4.01(m,2 H) 4.38 - 4.76 (m, 2 H) 5.45 (s, 2 H) 6.36 - 6.49 (m, I H) 7.04 - 7.43 (m, 5 H) 7.49-

7.63 (m, 1H)7.65 - 7.79 (m, I H). 

(0279] 

Example 4: N ,N-dimethyl-1-( 1 H-pyrrolo[2,3-b Jpyridin-3-y!)methanamine 

[0280] 
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[0281] 

To a mixture of7-azaindole (150 g), dimethylamine hydrochloride (114 g) and 1-butanol 
(1.275 L) was added a 37% aqueous formaldehyde solution (103 g), and the mixture was stirred on a 
l 20°C oil bath for 2.5 hours. The reaction solution was cooled to around 40°C, and placed into water 
(1.35 L), concentrated hydrochloric acid (54 mL) and methyl tert-butyl ether (MTBE) (630 mL) were 
added, the mixture was stirred, the layers were separated, and the aqueous layer was taken. This 
aqueous layer was further washed with MTBE, and a 48% aqueous sodium hydroxide solution was 
added. This was extracted with chloroform, and a small amount of methanol was added to the 
extraction solution, followed by drying with anhydrous sodium sulfate. A desiccant was distilled off, 
followed by concentration under reduced pressure, to obtain the title compound (l 79 g) having the 
following physical property values. 

TLC:Rf0.29 (chloroform: methanol:water= 50:10:1); 
1H-NMR(CDC13):o 2.27 (s, 6 H) 3.60 (s, 2 H) 7.08 (dd, J=8.00, 5.00 Hz, 1 H) 8.06 (dd, J=8.00, l .50 Hz, 
1 H) 8.31 (dd, J=5.00, 1.50 Hz, 1 H) 9.80 (s, l H). 

[0282] 

Example 5: 3-(2-nitroethyl)-l H-pyrrolo[2,3-blpyridine 

[0283] 
HN 

N.-- ~ o-
/ 

N+ 

~ b II 
0 

[0284] 

The compound (70.8 g) produced in Example 4 was dissolved in a mixed solution of 
methanol (600 mL) and nitromethane (600 mL), the solution was cooled to 6°C, dimethyl sulfate (42 
mL) was added for about 30 seconds and, thereafter, the mixture was stirred on an ice bath for about 4 
minutes. After stirred at room temperature for 15 minutes, the mixture was cooled again with an ice, 
and a 28% sodium methoxide/methanol solution (90.6 mL) was added dropwise for 14 minutes. The 
ice bath was removed, the mixture was stirred for 1.5 hours, and the precipitated pale yellowish white 
powder was filtered off. To the filtrate was added toluene (600 mL), this was concentrated on a 30°C 
water bath under reduced pressure to obtain a yellowish white paste. To this were added ethyl acetate 
(600 mL) and an aqueous saturated sodium bicarbonate solution (1200 mL), this was shaken well to 
mix, insolubles (pale yellowish white powder) were filtered off using Celite, and layers were separated. 
The aqueous layer was extracted with ethyl acetate (600 mL), and the organic layers were combined, 
washed with an aqueous saturated sodium chloride solution (300 mL), and dried with anhydrous 
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sodium sulfate. The solvent was distilled off under reduced pressure to obtain the title compound 
(51.25 g) having the following physical property values. 

TLC:Rf 0.68 (chloroform: methanol:wateF 50: 10:1); 
1H-NMR(CDCl,):o 3.49 (t, J=7.0 Hz, 2 H) 4.67 (t, J=7.0 Hz, 2 H) 7.12 (dd, J=8.00, 5.00 Hz, I H) 7.91 
(dd, J=8.00, 1.50 Hz, I H) 8.34 (dd, J=5.00, 1.50 Hz, I H) 9.60 (s, I H). 

[0285] 

Example 6: 2-CIH-pyrrolo[2.3-b]pyridine-3-yllethanamine 

[0286] 

[0287] 

The compound (114.9 g) produced in Example 5 was suspended in ethanol (1.15 L), and 20% 
palladium hydroxide/carbon (50% hydrous product, 57.7 g) was added. The mixture was stirred on a 
water bath at 70°C for about 8 hours under the hydrogen atomosphere. After a temperature was 
returned to room temperature, the reaction was allowed to stand overnight under the nitrogen 
atomosphere, hydrogen replacement operation was performed again, and the reaction was stirred on a 
water bath at 70°C for about 8 hours under the hydrogen atomosphere. After a temperature was 
returned to room temperature, a catalyst was filtered off using Celite. The filtrate was concentrated 
under reduced pressure to obtain the title compound (99.6 g) having the following physical property 
values. 

TLC:Rf 0.14 (chloroform: methanol:wateF 90: I 0: I); 
1H-NMR(CDC13):o 2.89 (t, J=6.5 Hz, 2 H) 3.01 (t, J=7.0 Hz, 2 H) 7.07 (dd, J=8.00, 5.00 Hz, I H) 7.15 
(s, I H) 7.92 (dd, J=8.00, 1.50 Hz, I H) 8.29 (dd, J=5.00, 1.50 Hz, I H) 10.12 (s, I H). 

[0288] 

Example 7: 6, 7,8,9-tetrahydro-5H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b]pyridine hydrochloride 

[0289] 

~ /) 
N 

[0290] 

N 
H · HCI 

The compound (99.6 g) produced in Example 6 was dissolved in ethanol (2.89 L), a 4M 
hydrogen chloride/1,4-dioxane solution (150.5 mL) and a 37% aqueous formaldehyde solution (53.65 
g) were added, and the mixture was heated to reflux for 3 hours. After allowed to cool to below 40°C, 
the reaction was diluted with diisopropyl ether (IPE) (3.4 L) and MTBE (2.38 L), and a crystal was 
filtered off. This crystal was washed with about 500 mL ofMTBE, and dried under reduced pressure 
to obtain the title compound (85.72 g) having the following physical property values. 
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TLC:Rf 0.27 (chloroform: methanol:28% aqueous ammonia=90: 10: !); 
1H-NMR(CDC!i):o 2.94 (t, J=6:0 Hz, 2 H) 3.40 - 3.44 (m, 2 H) 4.33 (s, 2H), 7.14 (dd, J=8.00, 5.00 Hz, 
1 H) 8.01 (dd, J=8.00, 1.50 Hz, 1 H) 8.23 (dd, J=5.00, 1.50 Hz, I H) 9.75 (s, 2 H), J l.87 (s, J H). 

[029J] 

Example 8: tert-butyl 5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-b ]pvridine-7-carboxylate 
(0292] 

~N 0~CH3 'N-(N),___,,,~ '( \ -cH3 
H 0 CH3 

(0293] 

The compound (95.9 g) produced in Example 7 was suspended in J,4-dioxane (J .94 L), and a 
JM aqueous sodium hydroxide solution (480 mL, 0.48 mo!) was added. This solution was cooled with 
ice, di-tert-butyl dicarbonate (J04.8 g) was added, and the mixture was stirred at room temperature for 
J2.5 hours. The reaction solution was placed into an aqueous saturated sodium dicarbonate solution (6 
L ), followed by extraction with ethyl acetate (2 L) three times. The extract solution was washed with 
an aqueous saturated sodium chloride solution (2 L), dried using anhydrous sodium sulfate, and 
concentrated under reduced pressure. The resulting pale brown solid was treated with a silica gel 
column (ethyl acetate) to collect target fractions. The solvent was distilled off under reduced pressure, 
hexane (880 mL) was added, and this was mixed, and allowed to stand overnight at room temperature. 
A crystal was filtered off, washed using a mixed solution (150 mL) of hexane: ethyl acetate (10: I) 
and dried at room temperature under reduced pressure to obtaine the title compound (72. J g) having the 
following physical property values. 

TLC:Rf0.60 (chloroform: methanol:28% aqueous ammonia=90:JO:J); 
1H-NMR(CDCl3):o J.5J (s, 9 H), 2.79 (t, J=6.0 Hz, 2 H) 3.79 (t, J=6.0 Hz, 2 H) 4.7J (s, 2H), 7.05 (dd, 
J=8.00, 5.00 Hz, J H) 7.79 (m, J H) 8.23 (m, J H) JO.JO - J0.75 (m, I H). 

(0294] 

Example 9: 6-(9-(3-fluorobenzvl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yll-6-
oxohexanoic acid 

(0295] 

\~ 
F. N 

t:r" 
(0296] 

N 
~C02H 
0 

The compound produced in Example 8 in place oftert-butyl l,3,4,9-tetrahydro-2H-J3-
carboline-2-carboxylate, and J-(bromomethyl)-3-fluorobenzene in place of (3-bromopropyl)benzene 
were used, which were subjected to operation in acccordance with Example J ~ Example 2 ~ 
Example 3 to obtain the title compound (8 J .5 mg) having the following physical property values. 
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TLC:Rf 0.43 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 1.31 - 1.66 (m, 4 H) 2.09 - 2.48 (m, 4 H) 2.57 - 2.89 (m, 2 H) 3.63 - 3.89 (m, 2 

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, 1 H) 7.84 - 7.94 (m, 1 
H) 8.16 - 8.25 (m, 1 H) 11.93 (s, 1 H). 

[0297] 

Example 9(1) - Example 9(83) 

Corresponding alkyl halide in place of l-(bromomethyl)-3-fluorobenzene, and the compound 
produced in Example 8 in place of l,3,4,9-tetrahydro-2H-J3-carboline-2-carboxylate were used, which 
were subjected to operation in accordance with Example 1 and, further, a corresponding carboxylic 
acid ester derivative in place of methyl 6-chloro-6-oxohexanoate was used, which was subjected to 
operation in accordance with Example 2 and, if necessary, subjected to operation in accordance with 
Example 3 to obtain the following compounds. 

[0298] 

Example 9( 1 ): 6-[9-(cyclohexylmethyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-
yll-6-oxohexanoic acid 

HPLC retention time (min):4.06; 

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

[0299] 

Example 9(2): 6-[9-(2-cyclohexylethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-
yll-6-oxohexanoic acid 

[0300] 

~ 
N 

[0301] 

HPLC retention time (min):4.30; 

MS (ES!, Pos. 20 V) : m/z=412 (M + H)+. 

[0302] 

Ex amp le 9(3): 6-(9-(3-cyclohexylpropy ll-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3 ': 4, 51pyrro10(2,3-b lpyridin-
7-yll-6-oxohexanoic acid 

HPLC retention time (min):4.39; 

MS (ES!, Pos. 20 V) : m/z=426 (M + H)'. 

[0303] 

Example 9( 4): 6-(9-( 4-cyclohexylbutyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-
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7-yll-6-oxohexanoic acid 

HPLC retention time (min):4.5 l; 

MS (ESI, Pas. 20 V) : m/z=440 (M +Ht. 
[0304] 

Example 9( 5): 6-(9-(3 .4-d ichlorobenzy])-5, 6. 8.9-tetrahydro-7H-pyrido [ 4',3 ':4.5lpyrrolo[2.3-b ]pyridin-

7-yll-6-oxohexanoic acid 

HPLC retention time (min):4.41; 

MS (ES!, Pas. 20 V) : m/z=460 (M + Ht. 
[0305] 

Example 9( 6): 6-[9-(3 .5-dichlorobenzyll-5 .6. 8,9-tetrahydro-7H-pyrido[ 4' .3 ':4.5lpyrrolo[2.3-b ]pyridin-

7-ylJ-6-oxohexanoic acid 

HPLC retention time (min):4.44; 

MS (ESI, Pas. 20 V) : m/z=460 (M + H)'. 

[0306] 

Ex amp le 9(7): 6-[9-(3, 4-dimethy lbenzy])-5, 6.8. 9-tetrahydro-7H-pyrido [ 4' .3 ': 4,5]pyrro lo(2J-b ]pyridin-

7 -yll-6-oxohexanoic acid 

HPLC retention time (min):4.21; 

MS (ES!, Pas. 20 V) : m/z=420 (M + Ht. 
[0307] 

Example 9(8): 6-[9-(3 .5-dimethy lbenzyll-5. 6.8. 9-tetrahydro-7H-pyrido [ 4 ',3': 4,5]pyrro lo [2.3-b ]pyrid in-

7-yll-6-oxohexanoic acid 

HPLC retention time (min):4.2 l; 

MS (ES!, Pas. 20 V) : m/z=420 (M + Ht. 
[0308] 

Example 9(9): 6-[9-(3,4-difluorobenzy])-5,6.8,9-tetrahydro-7H-pyrido[ 4'.3':4.5Jpyrrolo[2.3-b]pyridin-

7-ylJ-6-oxohexanoic acid 

HPLC retention time (min):4. l 7; 

MS (ES!, Pas. 20 V) : m/z=428 (M +Ht. 
[0309] 

Example 9(1 Ol: 6-oxo-6-[9-(3.4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' .3 ':4,5Jpyrrolo[2.3-

b lpyridin-7-yllhexanoic acid 

HPLC retention time (min):4.3 l; 

MS (ESI, Pas. 20 V) : m/z=446 (M + H)+. 

[031 OJ 
Example 9(11): ethyl 7-(9-benzyl-5.6,8,9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2.3-b]pyridin-7-yll-7-

oxoheptanoate 

TLC:Rf 0.34 (hexane: ethyl acetate= 1: 1 ); 
1H-NMR(CDC13):5 1.18 - 1.78 (m, 9 H) 2.04 - 2.53 (m, 4 H) 2.73 -2.92 (m, 2 H) 3.66 -3.97 (m, 2 H) 

4.11 (q, J=7.00 Hz, 2 H) 4.36 - 4.72 (m, 2 H) 5.40- 5.55 (m, 2 H) 7.00 - 7.36 (m, 6 H) 7.73 - 7.86 (m, 1 

H) 8.26 - 8.34 (m, 1 H). 
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[0311] 

Example 9( 12): methyl 6-[9-( 4-fluorobenzv])-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolof2.3-

b ]pyridin-7-ylJ-6-oxohexanoate 

TLC:Rf0.24 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCl3):6 1.64 - 1.78 (m, 4 H) 2.13 - 2.54 (m, 4 H) 2.74 -2.91(m,2 H) 3.67 (s, 3 H) 3.69-

3.95 (m, 2 H) 4.41 - 4.70 (m, 2 H) 5.38 - 5.50 (m, 2 H) 6.88 - 7.19 (m, 5 H) 7.74 - 7.85 (m, I H) 8.26 -

8.35 (m, I H). 

[0312] 

Example 9(13): methyl 6-[9-(3-chloro-4-fluorobenzv])-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3':4.5]pyrrolo[2.3-b ]pyridin-7-ylJ-6-oxohexanoate 

TLC:Rf0.20 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):o 1.65 - 1.77 (m, 4 H) 2.19 - 2.57 (m, 4 H) 2.74 - 2.94 (m, 2 H) 3.66 (s, 3 H) 3.71 -

3.99 (m, 2 H) 4.43 -4.72 (m, 2 H) 5.35 - 5.49 (m, 2 H) 6.99- 7.15 (m, 3 H) 7.16- 7.24 (m, I H) 7.75 -

7.87 (m, I H) 8.27 - 8.34 (m, I H). 

[0313] 

Example 9( 14): ethyl 7-[9-( 4-fluorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-7-oxoheptanoate 

TLC:Rf0.42 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCl3):6 1.25 (t, J=7 .50 Hz, 3 H) 1.32 - I. 79 (m, 4 H) 2.10 - 2.50 (m, 4 H) 2. 73 - 2.92 (m, 2 

H) 3.68 - 3.96 (m, 2 H) 4.11 (q, J=7.50 Hz, 2 H) 4.41 - 4.71 (m, 2 H) 5.39 - 5.49 (m, 2 H) 6.88 - 7.19 

(m, 5 H) 7.73 - 7.86 (m, I H) 8.26 - 8.34 (m, I H). 

[0314] 

Example 9(15): ethyl 7-[9-(3-chloro-4-fluorobenzy])-5,6.8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolof2.3-b ]pyridin-7-ylJ-7-oxoheptanoate 

TLC:Rf0.42 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):o 1.25 (t, J=7.50 Hz, 3 H) 1.33 - 1.77 (m, 6 H) 2.16 - 2.52 (m, 4 H) 2.86 (m, J=5.50, 

5.50 Hz, 2 H) 3.70 - 3.97 (m, 2 H) 4.11 (q, J=7.50 Hz, 2 H) 4.43 - 4.73 (m, 2 H) 5.35 - 5.47 (m, 2 H) 

6.99 - 7.14 (m, 3 H) 7.16- 7.24 (m, I H) 7.74- 7.88 (m, I H) 8.26- 8.34 (m, I H). 

[0315] 

Example 9( 16): 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2.3-b ]pyridin-7-y])-5-

oxopentanoic acid 

TLC:Rf0.47 (chloroform: methanol: aqueous ammonia=50:10:1); 
1H-NMR(DMSO-d6):6 1.54 - 1.80 (m, 2 H) 2.12 - 2.56 (m, 4 H) 2.62 - 2.85 (m, 2 H) 3.66 - 3.83 (m, 2 

H) 4.50 - 4.74 (m, 2 H) 5.39 - 5.55 (m, 2 H) 7.04 - 7.33 (m, 6 H) 7.84 - 7.92 (m, I H) 8.16- 8.24 (m, I 

H). 

[0316] 

Example 9( 17): 6-(9-benzyl-5,6.8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-b]pyridin-7-y])-6-

oxohexanoic acid 

TLC:Rf 0.48 (chloroform: methanol: aqueous ammonia=50: I 0: !); 
1H-NMR(DMSO-d6):6 1.33 - 1.60 (m, 4 H) 2.10 - 2.48 (m, 4 H) 2.62 - 2.85 (m, 2 H) 3.65 - 3.85 (m, 2 
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H) 4.61 (s, 2 H) 5.41 - 5.53 (m, 2 H) 7.03 - 7.36 (m, 6 H) 7.83 - 7.93 (m, 1 H) 8.16 - 8:24 (m, 1 H) 

11.97 (s, 1 H). 

[0317] 

Example 9( 18): 7-(9-benzvl-5.6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y])-7-

oxoheptanoic acid 

TLC:Rf 0.51 (chloroform: methanol: aqueous ammonia=50: 10: l); 
1H-NMR(DMSO-d6):o 1.12 - 1.60 (m, 6 H) 2.09 - 2.47 (m, 4 H) 2.61 - 2.83 (m, 2 H) 3.65 - 3.83 (m, 2 

H) 4.61(s,2 H) 5.39- 5.54 (m, 2 H) 7.03 -7.34 (m, 6 H) 7.85 - 7.92 (m, 1 H) 8.17 - 8.24 (m, 1 H) 

11.95 (s, 1 H). 

[0318] 

Example 9(19): 6-[9-(3-chlorobenzv])-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-6-oxohexanoic acid 

TLC:Rf0.34 (methylene chloride: methanol=9:1); 
1H-NMR(DMSO-d6):o 1.40-1.59 (m, 4 H) 2.13 -2.53 (m, 4 H) 2.64 -2.86 (m, 2 H) 3.70- 3.84 (m, 2 

H) 4.59-4.67 (m, 2 H) 5.44 - 5.53 (m, 2 H) 6.98 - 7.14 (m, 2 H) 7.17 - 7.36 (m, 3 H) 7.90 (d, J=7.69 

Hz, 1 H) 8.21 (d, J=4.76 Hz, 1 H) 11.95 (s, 1 H). 

[0319] 

Example 9(2 0): 6-[9-(3-ch loro-4-fl uorobenzvll-5 .6. 8,9-tetrahydro-7H-pyrido [ 4 ',3 ': 4.5 ]pyrrolo [2, 3-

b ]pyridin-7-y!J-6-oxohexanoic acid 

TLC:Rf0.40 (methylene chloride: methanol=9:1); 
1H-NMR(DMSO-d6):o 1.42- 1.58 (m, 4 H) 2.14 - 2.52 (m, 4 H) 2.63 - 2.83 (m, 2 H) 3.71-3.82 (m, 2 

H) 4.62 - 4.69 (m, 2 H) 5.43 - 5.49 (m, 2 H) 7.02 - 7.15 (m, 2 H) 7.29- 7.48 (m, 2 H) 7.90 (dd, J=7.8, 

1.4 Hz, 1 H) 8.22 (d, J=4.6 Hz, 1 H) 11.95 (s, 1 H). 

[0320] 

Example 9(21 ): 7-[9-( 4-fluorobenzv])-5,6.8,9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2,3-b ]pyridin-7-

y!J-7-oxoheptanoic acid 

TLC:Rf0.41 (methylene chloride: methanol=9: l); 
1H-NMR(DMSO-d6):o 1.15 - 1.58 (m, 6 H) 2.11 - 2.53 (m, 4 H) 2.63 - 2.82 (m, 2 H) 3.70 - 3.82 (m, 2 

H) 4.62 (s, 2 H) 5.41 - 5.50 (m, 2 H) 7.06- 7.24 (m, 5 H) 7.86- 7.91(m,1 H) 8.18 - 8.24 (m, 1 H) 

11.94 (s, 1 H). 

[0321] 

Example 9(22): 7-[9-(3-chloro-4-fluorobenzv])-5 .6.8.9-tetrahydro-7H-pyrido [ 4' ,3 ':4. 5 ]pyrrolo[2,3-

b ]pyridin-7-y!J-7-oxoheptanoic acid 

TLC:Rf 0.42 (methylene chloride: methano1=9: 1 ); 
1H-NMR(DMSO-d6):o 1.16- 1.57 (m, 6 H) 2.11 - 2.53 (m, 4 H) 2.63 - 2.83 (m, 2 H) 3.70 - 3.83 (m, 2 

H) 4.64 (s, 2 H) 5.43 - 5.50 (m, 2 H) 7.02 - 7.15 (m, 2 H) 7.29 - 7.48 (m, 2 H) 7.86 - 7.94 (m, 1 H) 8.18 

- 8.25 (m, 1 H) 11.93 (s, 1 H). 

[0322] 

Example 9(23 ): 6-oxo-6-[9-(3-phenylpropyll-5.6.8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4.5Jpyrrolo[2,3-

b Jpyridin-7-y!Jhexanoic acid 
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TLC:Rf 0.47 (methylene chloride: methanol=9: I); 
1H-NMR(DMSO-d6):o 1.48 - 1.60 (m, 4 H) 1.95 - 2.09 (m, 2 H) 2.15 - 2.28 (m, 2 H) 2.40 - 2.81 (m, 6 

H) 3.73 -3.84 (m, 2 H) 4.16-4.28 (m, 2 H) 4.69-4.77 (m, 2 H) 7.04 (dd, J=7.7, 4.6 Hz, I H) 7.10-

7.29 (m, 5 H) 7.82 (dd, J=7.7, I.I Hz, I H) 8.18 (dd, J=4.6, I.I Hz, I H). 

[0323] 

Example 9(24 ): 7-[9-(3-chlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4 '.3 ':4.5]pyrrolo[2,3-b ]pyridin-7-

ylJ-7-oxoheptanoic acid 

TLC:Rf0.47 (methylene chloride: methanol=9:1); 
1H-NMR(DMSO-d6):o 1.14 - 1.59 (m, 6 H) 2.11 - 2.52 (m, 4 H) 2.63 - 2.87 (m, 2 H) 3.70 - 3.82 (m, 2 

H) 4.63 (s, 2 H) 5.43 - 5.52 (m, 2 H) 6.98 - 7.07 (m, I H) 7.10 (dd, J=7.8, 4.7 Hz, I H) 7.18- 7.36 (m, 

3 H) 7.87 - 7.93 (m, I H) 8.19 - 8.24 (m, I H) 11.93 (s, I H). 

[0324] 

Example 9(26): 5-oxo-5-[9-(3-phenylpropyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-

b]pyridin-7-yl]pentanoic acid 

[O 3 2 5] 

~ 

[0326] 

TLC:Rf0.44 (ethyl acetate); 
1H-NMR(CDC13):o l.90 - 2.23 (m, 4 H) 2.39 - 2.92 (m, 8 H) 3.71 - 3.98 (m, 2 H) 4.17 - 4.33 (m, 2 H) 

4.52 - 4.86 (m, 2 H) 6.99 - 7.32 (m, 6 H) 7.69 - 7.80 (m, I H) 8.24 - 8.34 (m, I H). 

[0327] 

Example 9(27): 7-oxo-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4 ',3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-ylJheptanoic acid 

TLC:Rf0.49 (ethyl acetate); 
1H-NMR(CDCl3}:o 1.32 - 1.83 (m, 4 H) 2.01 -2.92 (m, 12 H) 3.68 - 3.99 (m, 2 H) 4.14- 4.35 (m, 2 H) 

4.42 -4.87 (m, 2 H) 6.99- 7.09 (m, I H) 7.10- 7.33 (m, 5 H) 7.69- 7.81 (m, I H) 8.22- 8.34 (m, I H). 

[0328] 

Example 9(2 8): 6-oxo-6-(9-(2-phenoxyethyll-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3' :4,5 ]pyrrolo [2,3-

b ]pyridin-7-yl] hexanoic acid 

[0329] 
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TLC:Rf0.62 (chloroform: methanol: water= 50:10:1); 
1H-NMR(DMSO-d6):o 1.45 - 1.68 (m, 4 H) 2.15 - 2.31(m,2 H) 2.36 - 2.60 (m, 2 H) 2.61 -2.83 (m, 2 

H) 3.71 - 3.85 (m, 2 H) 4.17 - 4.34 (m, 2 H) 4.47 - 4.66 (m, 2 H) 4.82 - 5.03 (m, 2 H) 6.81 - 6.95 (m, 3 

H) 7.02 - 7.11(m,1H)7.15 - 7.28 (m, 2 H) 7.80- 7.87 (m, 1H)8.14 - 8.22 (m, 1H)11.98 (s, 1 H). 

(0331] 

Example 9(2 9): 6-[9-( cyclopentylmethy 1)-5 .6 .8 .9-tetrahydro-7H-ovrid o[ 4' ,3' :4 ,5]pyrrolo[2,3-b ]pyridin-

7-ylJ-6-oxohexanoic acid 

HPLC retention time (min) :3.94; 

MS (ES!, Pas. 20 V) : m/z=384 (M +Ht. 

(0332] 

Example 9(30): 6-[9-(3-cyclohexen-l -ylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-6-oxohexanoic acid 

HPLC retention time (min) :4.02; 

MS (ES!, Pas. 20 V) : m/z=396 (M + Ht. 

(0333] 

Example 9(31 ): 6-oxo-6-{9-[2-(phenylthio )ethylJ-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yllhexanoic acid 

(0334] 

[033 5] 

HPLC retention time (min) :3.95; 

MS (ES!, Pas. 20 V) : m/z=438 (M +Ht. 

[0336] 

Example 9(34): methyl 6-[9-(3-chlorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido( 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-6-oxohexanoate 
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TLC:Rf0.25 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):6 1.66 - 1.76 (m, 4 H) 2.15 - 2.52 (m, 4 H) 2.76 - 2.92 (m, 2 H) 3.64 - 3.67 (m, 3 H) 

3.75 -3.95 (m, 2 H) 4.40-4.70 (m, 2 H) 5.41-5.49 (m, 2 H) 6.93 - 7.15 (m, 3 H) 7.16- 7.27 (m, 2 H) 

7.76 - 7.85 (m, I H) 8.27 - 8.33 (m, I H). 

[0337] 

Example 9(35): methyl 6-oxo-6-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo[2,3-b]pyridin-7-yllhexanoate 

TLC:Rf0.30 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCl3):6 1.63 - 1.82 (m, 4 H) 2.05 - 2.91 (m, 10 H) 3.67 (s, 3 H) 3.72 - 3.97 (m, 2 H) 4.17 -

4.32 (m, 2 H) 4.45 - 4.84 (m, 2 H) 6.97 - 7.34 (m, 6 H) 7.69 - 7.81 (m, I H) 8.24 - 8.31 (m, I H). 

[0338] 

Example 9(3 7): ethyl 7-[9-(3-chlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolof2,3-

b ]pyridin-7-yll-7-oxoheptanoate 

TLC:Rf0.38 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):6 1.20 - 1.32 (m, 3 H) 1.29 - 1.78 (m, 6 H) 2.11 - 2.50 (m, 4 H) 2.76 - 2.91 (m, 2 H) 

3.69 - 3.96 (m, 2 H) 4.12 (q, J=7.50 Hz, 2 H) 4.40 - 4.71 (m, 2 H) 5.39 - 5.51 (m, 2 H) 6.92 - 7.23 (m, 5 

H) 7.75 - 7.87 (m, I H) 8.23 - 8.35 (m, I H). 

[0339] 

Example 9(3 8): methyl 6-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-

b Jpyridin-7-ylJ-6-oxohexanoate 

TLC:Rf0.35 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):6 1.50 - 1.82 (m, 4 H) 2.12 - 2.53 (m, 4 H) 2.74- 2.91 (m, 2 H) 3.65 (s, 3 H) 3.69 -

3.97 (m, 2 H) 4.39 -4.72 (m, 2 H) 5.39 - 5.54 (m, 2 H) 6.72- 6.82 (m, I H) 6.84 - 7.01(m,2 H) 7.01 -

7.16 (m, I H) 7.17 - 7.34 (m, I H) 7.73 - 7.86 (m, I H) 8.24- 8.34 (m, I H). 

[0340] 

Example 9(39): methyl 5-oxo-5-[9-(3-phenylpropyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ': 4,5] pyrro lo [2,3-b Jpyridin-7-yll pentanoate 

TLC:Rf0.51 (hexane: ethyl acetate=]:!); 
1H-NMR(CDC!,):6 1.92 - 2.22 (m, 4 H) 2.37 - 2.91 (m, 8 H) 3.62 - 3.71 (m, 3 H) 3.74 - 3.98 (m, 2 H) 

4.19-4.31(m,2 H) 4.51 - 4.84 (m, 2 H) 6.97- 7.31 (m, 6 H) 7.68-7.80 (m, I H) 8.22 - 8.32 (m, I H). 

[0341] 

Example 9( 40): 6-[9-( 4-fluorobenzyll-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

ylJ-6-oxohexanoic acid 

TLC:Rf 0,39 (methylene chloride: methanol=9: I); 
1H-NMR(DMSO-d6):o 1.40 - 1.57 (m, 4 H) 2.11 - 2.53 (m, 4 H) 2.62 - 2.83 (m, 2 H) 3.68 - 3.84 (m, 2 

H) 4.62 (s, 2 H) 5.40- 5.50 (m, 2 H) 7.05 - 7.25 (m, 5 H) 7.89 (d, J=7.5 Hz, I H) 8.21 (d, J=4.4 Hz, I 

H) 11.96 (s, I H). 

[0342] 

Example 9( 41 ): 6-oxo-6-[9-( 4-phenylbutvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolof2,3-

b ]pvridin-7-yllhexanoic acid 
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TLC:Rf0.41 (ethyl acetate); 
1H-NMR(CDC13):8 1.59- 1.91 (m, 6 H) 2.32 - 2.90 (m, 10 H) 3.72 - 3.99 (m, 2 H) 4.21 (t, J=7.50 Hz, 2 

H) 4.54 - 4.85 (m, 2 H) 6.98 - 7.08 (m, I H) 7.08 - 7.30 (m, 5 H) 7.69 - 7.82 (m, I H) 8.23 - 8.32 (m, I 

H). 

[0343] 

Example 9( 42): 7-oxo-7-[9-( 4-phenylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-y!Jheptanoic acid 

TLC:Rf0.49 (ethyl acetate); 
1H-NMR(CDC13):8 1.57 - 1.92 (m, 8 H) 2.28 - 2.90 (m, IO H) 3.73 - 3.99 (m, 2 H) 4.21 (t, J=7.41 Hz, 2 

H) 4.54 - 4.86 (m, 2 H) 6.98 - 7.08 (m, I H) 7.07 - 7.30 (m, 5 H) 7.69 - 7.81 (m, I H) 8.22 - 8.33 (m, I 

H). 

[0344] 

Example 9( 43 ): 6-oxo-6-[9-(3-phenoxypropyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ': 4,5]pyrrolo[2,3-

b ]pyridin-7-y!Jhexanoic acid 

TLC:Rf 0.58 (chloroform: methanol:water=50: 10: I); 
1H-NMR(DMSO-d6):8 1.39- 1.64 (m, 4 H) 2.08 - 2.49 (m, 6 H) 2.59 -2.84 (m, 2 H) 3.65 - 3.82 (m, 2 

H) 3.94 (t, J=6.00 Hz, 2 H) 4.26 - 4.42 (m, 2 H) 4.66 - 4.85 (m, 2 H) 6.83 - 6.95 (m, 3 H) 7.04 (dd, 

J=7.50, 5.00 Hz, I H) 7.19 - 7.30 (m, 2 H) 7.83 (dd, J=7.50, 1.50 Hz, I H) 8.13 - 8.20 (m, I H) 11.96 (s, 

I H). 

[0345] 

Example 9( 44): 6-[9-( cyclobutvlmethy!)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4,5]pyrrolo[2,3-blpyridin-

7-y!J-6-oxohexanoic acid 

HPLC retention time (min) :3.82; 

MS (ES!, Pas. 20 V) : m/z=370 (M + H)+. 

[0346] 

Example 9( 45): ethyl 7-oxo-7-[9-(3-phenylpropy!l-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]heptanoate 

TLC:Rf 0. 70 (hexane: ethyl acetate= I: I); 
1H-NMR(CDC13):8 1.17 -1.33 (m, 3 H) 1.34 -1.51(m,2 H) 1.59- 1.81 (m, 4 H) 2.07 -2.91(m,10 H) 

3.70 - 3.97 (m, 2 H) 4.12 (q, J=7.00 Hz, 2 H) 4.17 - 4.31 (m, 2 H) 4.43 - 4.86 (m, 2 H) 6.97 - 7.34 (m, 6 

H) 7.68 - 7.84 (m, 1 H) 8.22 - 8.39 (m, I H). 

[0347] 

Example 9( 46): 6-oxo-6-[9-(2-phenylethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b]pyridin-7-y!Jhexanoic acid 

TLC:Rf0.35 (ethyl acetate); 
1H-NMR(CDC!,):8 1.56 - 1.81 (m, 4 H) 2.02 - 2.52 (m, 4 H) 2.64 - 2.86 (m, 2 H) 3.02 - 3.22 (m, 2 H) 

3.57 - 3.81(m,2 H) 3.81 - 4.30 (m, 2 H) 4.32 - 4.44 (m, 2 H) 6.81 - 7.30 (m, 6 H) 7.70 - 7.83 (m, I H) 

8.27 - 8.37 (m, I H). 

[0348] 

Example 9( 4 7): 7-oxo-7-[9-(2-phenylethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-
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b ]pyridin-7-yllheptanoic acid 

. TLC:Rf0.40 (ethyl acetate); 
1H-NMR(CDC13):6 1.28 - 1.80 (m, 6 H) 1.99 - 2.49 (m, 4 H) 2.63 - 2.86 (m, 2 H) 3.05 - 3.20 (m, 2 H) 

3.57 -3.81 (m, 2 H) 3.82 - 4.32 (m, 2 H) 4.33 - 4.45 (m, 2 H) 6.81 - 7.30 (m, 6 H) 7.70 - 7.83 (m, 1 H) 

8.28 - 8.36 (m, 1 H). 

[0349] 

Example 9( 48): 6-[9-( cyclopropylmethyl)-5.6.8.9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2,3-b]pyridin-

7-ylJ-6-oxohexanoic acid 

HPLC retention time (min) :3.64; 

MS (ES!, Pos. 20 V) : m/z=356 (M +Ht. 
[0350] 

Example 9( 49): methyl 5-oxo-5-[9-( 4-phenylbutyl)-5.6.8.9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-yllpentanoate 

TLC:Rf0.25 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCJ,):6 1.60 - 2.12 (m, 8 H) 2.36 - 2.93 (m, 8 H) 3.63 - 3.71 (m, 3 H) 3.74 - 3.99 (m, 2 H) 

4.13 - 4.30 (m, 2 H) 4.59 - 4.87 (m, I H) 6.95 - 7.33 (m, 5 H) 7.67 - 7.81 (m, 1 H) 8.17 - 8.39 (m, I H). 

[0351] 

Example 9(50): methyl 6-oxo-6-[9-( 4-phenylbutyll-5,6,8, 9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-

b ]pyridin-7-yllhexanoate 

TLC:Rf0.24 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):6 1.60 - 1.94 (m, 8 H) 2.28 -2.91 (m, 8 H) 3.61 - 3.70 (m, 3 H) 3.71 - 3.99 (m, 2 H) 

4.21 (t, J=7.50 Hz, 2 H) 4.52 - 4.87 (m, 2 H) 6.97 - 7.32 (m, 6 H) 7.68 - 7.82 (m, I H) 8.21 - 8.32 (m, I 

H). 

[0352] 

Example 9(51): methyl 6-oxo-6-[9-(2-phenoxyethyll-5,6.8.9-tetrahydro-7H­

pyrido[ 4' ,3 ': 4, 5 ]pyrrolo [2,3-b ]pyridin-7-ylJ hexanoate 

TLC:Rf0.35 (hexane: ethyl acetate=l:2); 
1H-NMR(CDCl3):6 1.61 - 1.85 (m, 4 H) 2.30 - 2.44 (m, 2 H) 2.43 -2.58 (m, 2 H) 2.71 - 2.91 (m, 2 H) 

3.61 - 3.70 (m, 3 H) 3.73 - 4.02 (m, 2 H) 4.24 - 4.40 (m, 2 H) 4.60 (t, J=5.00 Hz, 2 H) 4.82 - 5.09 (m, 2 

H) 6.75 - 6.98 (m, 3 H) 6.99 - 7.11 (m, I H) 7.16 - 7.25 (m, 2 H) 7.70 - 7.81(m,1H)8.21 - 8.30 (m, I 

H). 

[0353] 

Example 9(52): 5-oxo-5-[9-( 4-phenylbutyl)-5.6,8.9-tetrahydro-7H-pyrido[ 4' ,3' :4.5]pyrrolo[2.3-

blpyridin-7-yl]pentanoic acid 

TLC:Rf0.35 (ethyl acetate); 
1H-NMR(CDCl3):6 1.53 -2.15 (m, 4 H) 2.35 -2.92 (m, 10 H) 3.76-3.99 (m, 2 H) 4.14-4.29 (m, 2 H) 

4.62 -4.84 (m, 2 H) 6.98 - 7.30 (m, 6 H) 7.70 - 7.82 (m, I H) 8.22 - 8.32 (m, I H). 

[0354] 

Example 9(53): ethyl 7-oxo-7-[9-( 4-phenylbutyl)-5.6.8.9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2.3-

b ]pyridin-7-yl]heptanoate 
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TLC:Rf0.33 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):o 1.18- 1.30 (m, 3 H) 1.33 - 1.93 (m, IO H) 2.21 -2.90 (m, 8 H) 3.71 -3.98 (m, 2 H) 
4.03 -4.27 (m, 4 H) 4.53 - 4.87 (m, 2 H) 6.97 - 7.31 (m, 6 H) 7.69- 7.81 (m, I H) 8.21 - 8.31 (m, I H). 

[0355] 

Example 9( 54): methyl 5-oxo-5-[9-(2-phenylethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-y!Jpentanoate 

TLC:Rf0.20 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):o 1.80 - 2.07 (m, 2 H) 2.09 - 2.57 (m, 4 H) 2.66- 2.87 (m, 2 H) 3.02 - 3.21(m,2 H) 
3.57 - 3.82 (m, 5 H) 3.89 - 4.32 (m, 2 H) 4.32 - 4.45 (m, 2 H) 6.86 - 7.30 (m, 6 H) 7.70 - 7.82 (m, I H) 
8.25 - 8.36 (m, I H). 

[0356] 

Example 9(55): methyl 6-oxo-6-[9-(2-phenylethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-y!Jhexanoate 

TLC:Rf0.20 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCl3):o 1.61 - 1.78 (m, 4 H) 2.01 - 2.51 (m, 4 H) 2.62 - 2.87 (m, 2 H) 3.01 - 3.24 (m, 2 H) 
3.56- 3.81 (m, 5 H) 3.81 - 4.32 (m, 2 H) 4.33 - 4.45 (m, 2 H) 6.83 - 7.32 (m, 6 H) 7.70 - 7.83 (m, I H) 
8.27 - 8.35 (m, I H). 

[0357] 

Example 9(56): ethyl 7-oxo-7-[9-(2-pheny!ethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5lpyrrolo[2,3-
b lpyridin-7-y!Jheptanoate 

TLC:Rf0.31 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC!,):o 1.20 - 1.30 (m, 3 H) 1.31 - 1.80 (m, 8 H) 2.00 - 2.48 (m, 4 H) 2.63 - 2.86 (m, 2 H) 
3.00 - 3.24 (m, 2 H) 3.56- 3.82 (m, 2 H) 3.81 -4.34 (m, 2 H) 4.06- 4.44 (m, 2 H) 6.83 - 7.30 (m, 6 H) 
7.69 - 7.82 (m, I H) 8.25 - 8.35 (m, I H). 

[0358] 

Example 9(5 7): 5-oxo-5-[9-(2-ph eny lethyll-5, 6, 8,9-tetrahydro-7H-pyrido[ 4' ,3 ': 4 ,5 Jpyrrolo [2,3-

b ]pyridin-7-y!J pentanoic acid 

TLC:Rf0.28 (ethyl acetate); 
1H-NMR(CDC!,):o 1.77 - 2.10 (m, 2 H) 2.20-2.60 (m, 4 H) 2.66- 2.86 (m, 2 H) 2.99-3.17 (m, 2 H) 
3.58 -3.84 (m, 2 H) 3.95 - 4.30 (m, 2 H) 4.33 - 4.48 (m, 2 H) 6.83 - 7.29 (m, 6 H) 7.69 - 7.88 (m, I H) 
8.32 (dd, J=5.00, 1.50 Hz, I H). 

[0359] 

Example 9( 5 8): 6-(9-(3 ,5-difluorobenzv])-5, 6,8,9-tetrahydro-7H-pyrido[ 4 ',3 ': 4,5lpyrro lo [2,3-b Jpyridin-
7-yll-6-oxohexanoic acid 

HPLC retention time (min) :4.18; 

MS (ESI, Pas. 20 V) : m/z=428 (M + H)'. 

[0360] 

Example 9( 5 9): 6-oxo-6-[9-(2-th ienylmethy])-5 ,6,8 ,9-tetrahydro-7H-pyrido[ 4' ,3' :4, 5lPYrrolo[2,3-
b ]pyridin-7-ylJhexanoic acid 

[0361] 
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[0362] 

HPLC retention time (min) :3.94; 

MS (ES!, Pos. 20 V) : m/z=398 (M + H)'. 

[0363] 

Example 9( 60): 6-oxo-6-[9-(3-thienylmethyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4'.3':4,5]pyrrolo[2.3-

b ]pyridin-7-y1Jhexanoic acid 

HPLC retention time (min) :3.90; 

MS (ES!, Pos. 20 V) : m/z=398 (M + H)'. 

[0364] 

Example 9( 61): 6-{9-[(5,6-dichloro-3-pyridinyl)methylJ-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b lpyridin-7-yl}-6-oxohexanoic acid 

HPLC retention time (min) :4.26; 

MS (ES!, Pos. 20 V) : m/z=46 l (M + H)+. 

[0365] 

Example 9( 62): 6-{9-[(6-chloro-3-pyridinyllmethylJ-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5Jpvrrolo[2.3-b Jpyridin-7-y]}-6-oxohexanoic acid 

HPLC retention time (min) :3 .97; 

MS (ES!, Pos. 20 V) : m/z=427 (M + H)'. 

[0366] 

Example 9(67): methyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-b]pyridin-7-yl)-

6-oxohexanoate 

TLC:Rf0.22 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCI,):o 1.45 - 1.81 (m, 4 H) 2.06 - 2.54 (m, 4 H) 2.71 - 2.93 (m, 2 H) 3.66 (s, 3 H) 3.68 -

3.95 (m, 2 H) 4.38 - 4.70 (m, 2 H) 5.43 - 5.53 (m, 2 H) 7.02 - 7.36 (m, 6 H) 7.74 - 7.86 (m, I H) 8.26 -

8.35 (m, I H). 

[0367] 

Example 9( 68): 6-{9-[( I -methyl- I H-indol-4-yllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5Jpyrrolo[2.3-b ]pyridin-7-y]}-6-oxohexanoic acid 

HPLC retention time (min) :4.02; 

MS (ES!, Pos. 20 V) : m/z=445 (M + H)+. 

[0368] 

Example 9( 69): 6-oxo-6-[9-(3-pyridinylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5lpyrrolo[2.3-

b ]pyridin-7-yl]hexanoic acid 
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TLC:Rf0.44 (chloroform: methanol:water-50:10:1); 
1H-NMR(DMSO-d6):8 1.38- 1.62 (m,4 H) 2.12 -2.50 (m,4 H) 2.62 -2.86 (m, 2 H) 3.68-3.84 (m, 2 
H) 4.61 - 4.76 (m, 2 H) 5.44 - 5.57 (m, 2 H) 7.09 (dd, J=7.50, 4.50 Hz, I H) 7.30 (dd, J=7.50, 4.50 Hz, 
I H) 7.44 - 7.56 (m, I H) 7.85 - 7.93 (m, I H) 8.18- 8.24 (m, 1H)8.39- 8.50 (m, 2 H) 11.96 (s, I H). 

[0369] 

Example 9(70): 6-[9-(2-furylmethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b Jpyridin-7-

yll-6-oxohexanoic acid 

HPLC retention time (min) :3.76; 

MS (ESI, Pos. 20 V) : m/z=382 (M + H/. 

[0370] 

Example 9(71 ): 6-[9-(3-furylmethyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5lpyrrolo[2,3-b Jpyridin-7-
yll-6-oxohexanoic acid 

HPLC retention time (min) :3.77; 

MS (ESI, Pos. 20 V) : m/z=382 (M + H)'. 

[0371] 

Example 9(73 ): 6-oxo-6-[9-( 4-pyridinylmethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5lpyrrolo[2,3-

b ]pyridin-7-yllhexanoic acid 

TLC:Rf 0.44 (chloroform: methanol:water-50: I 0: 1 ); 
1H-NMR(DMSO-d6):8 1.32 - 1.65 (m, 4 H) 2.11 - 2.49 (m, 4 H) 2.63 - 2.89 (m, 2 H) 3.68 - 3.87 (m, 2 
H) 4.51 - 4.73 (m, 2 H) 5.41 - 5.61(m,2 H) 6.96 - 7.07 (m, 2 H) 7.10 (dd, J=8.00, 5.00 Hz, I H) 7.87 -
7.95 (m, 1 H) 8.14 - 8.22 (m, I H) 8.43 - 8.49 (m, 2 H) 11.95 (s, I H). 

[0372] 

Example 9(7 4 ): 6-{ 9-[( 5-methy 1-3-isoxazolyllmethyll-5, 6, 8, 9-tetrahydro-7H­

pyrido[ 4',3':4,5 lpyrrolo[2,3-b ]pyridin-7-yl }-6-oxohexanoic acid 

HPLC retention time (min) :3.79 

MS (ESI, Pos. 20 V) : m/z=397 (M + H)'. 

[03 73] 

Example 9(7 6): 6-oxo-6-(9-(2-pyridinylmethyll-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ':4,5]pyrrolo[2,3-
b ]pyridin-7-yllhexanoic acid 

TLC:Rf0.47 (chloroform: methanol:water-50:10:1); 
1H-NMR(DMSO-d6):8 1.34 - 1.67 (m, 4 H) 2.10 -2.48 (m, 4 H) 2.62 - 2.87 (m, 2 H) 3.66- 3.88 (m, 2 
H) 4.58-4.87 (m, 2 H) 5.43 - 5.62 (m, 2 H) 6.97-7.14 (m, 2 H) 7.20- 7.29 (m, I H) 7.63 - 7.76 (m, I 
H) 7.81 - 7.91 (m, I H) 8.15 (dd, J=4.50, 1.50 Hz, 1H)8.44 - 8.50 (m, I H) 11.96 (s, I H). 

[0374] 

Example 9(76): 6-{9-[( l-methyl- !H-imidazol-5-yllmethyll-5 .6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b Jpyridin-7-yl}-6-oxohexanoic acid 

HPLC retention time (min) :3.44; 

MS (ESI, Pos. 20 V) : mfz=396 (M + H)'. 

[0375] 

Example 9(79): 6-{9-[( I-methyl- I H-imidazol-2-yllmethyll-5,6.8,9-tetrahydro-7H-
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pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yll-6-oxohexanoic acid 

HPLC retention time (min) :3.42; 

MS (ESI, Pas. 20 V) : m/z=396 (M + H)'. 

[0376] 

Example 9( 82): methyl 5-(9-benzyl-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5lpyrrolo[2,3-b]pyridin-7-yll-
5-oxopentanoate 

TLC:Rf 0.29 (hexane: ethyl acetate=! :2). 

[0377] 

Example 9( 83 ): 6-{ 9-[(5-chloro-2-thieny l )methy!J-5 ,6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5]pyrrolo [2,3-

b Jpyridin-7 -yll-6-oxohexanoic acid 

TLC: Rf0.42 (methylene chloride: methanol=9:1); 
1H-NMR(DMSO-d6):6 1.38 - 1.66 (m, 4 H), 2.10 - 2.44 (m, 4 H), 2.57 - 2.84 (m, 2 H), 3.61 - 3.87 (m, 
2 H), 4.75 (s, 2 H), 5.44 - 5.64 (m, 2 H), 6.88 - 7.04 (m, 2 H), 7.10 (dd, J=7.8, 4.8 Hz, I H), 7.87 (d, 
J=7.8 Hz, I H), 8.17 - 8.32 (m, I H), 11.97 (s, I H). 

[03 78] 

Example 10: 6-methoxy-5.5-dimethyl-6-xohexanoic acid 

[03 79] 

~C02CH3 
H02C _/'\_ 

CH3 CH3 

[0380] 

To tetrahydrofuran (THF) (l 80 mL) was added a 2.0M lithium diisopropylamideffHF­

ethylbenzene-heptane solution (272 mL), the mixture was cooled to -68°C in a dry ice-methanol bath, 
and a solution of methyl isobutyrate (55.38 g) in THF (180 mL) was added dropwise at -64°C or lower 
for 50 minutes. The mixture was stirred at around -65°C for I hour, and then a solution of [( 4-

bromobutoxy)methyl]benzene (40.0 g) and hexamethylphosphoric acid triamide (29.48 g) in THF (90 
mL) was added dropwise at -62°C or lower for about 30 minutes. After the mixture was stirred at the 
same temperature for 30 minutes, the dry ice bath was removed, followed by stirring for about 1.5 
hours. The reaction solution was placed into an aqueous saturated ammonium chloride solution (1.4 L), 
followed by extracttion with a mixed solution (1.6 L) of hexane: ethyl acetate (3: !). The extract 
solution was washed with water and an aqueous saturated sodium chloride solution, dried with 

anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange liquid was 
treated with a silica gel column (hexane: ethyl acetate= 15: !). The resulting compound (82.0 g) was 
dissolved in methanol (820 mL), a 4N hydrogen chloride/l ,4-dioxane solution (82 mL) and I 0% 

palladium carbon (50% hydrous product, 8.2 g) were added, and hydrogen was blown into the solution 
for 3.5 hours while stirring on a hot bath at 50°C. After cooled to room temperature, the system was 
replaced with nitrogen, and the catalyst was filtered off using Celite, followed by concentration under 
reduced pressure. Operation of adding toluene to the residue, and concentrating this again under 

reduced pressure was performed two times, followed by purification with a silica gel column (hexane : 
ethyl acetate= 4: I ~ 2: !). The resulting compound (23.88 g), carbon tetrachloride (170 mL) and 
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sodium periodate (65.9 g) were added to a mixed solution of water (255 mL) and acetonitrile (170 mL), 
and then ruthenium trichloride (n-hydrate) (716 mg) was added for about 3 minutes in portions. After 
stirred at room temperature for 4 hours, the reaction mixture was dispersed in water (0.8 L), followed 
by extraction with ethyl acetate. After the extract solution was washed with water, an aqueous 
saturated sodium chloride solution was added, the mixture was stirred and filtered with Celite, and 
layers were separated. The organic layer was dried with anhydrous sodium sulfate, and concentrated 
under reduced pressure. The resulting residue was dissolved in toluene, and concentration operation 
was performed two times to obtain the title compound (27.2 g) having the following physical property 
values. 

TLC: Rf 0.36 (hexane : ethyl acetate= I : l); 
1H-NMR(CDCJ,):3 1.18 (s, 6 H) 1.51 -1.64 (m, 4 H) 2.30- 2.39 (m, 2 H) 3.66 (s, 3 H). 

[0381] 

Example 11: methyl 6-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2.3-
b ]pyridin-7 -yl ]-2,2-d imethyl-6-oxohexanoate 

To a solution of the compound produced in Example 10 (77 mg), and 9-(3-fluorobenzyl)-
6, 7,8,9-tetrahydro-5H-pyrido[ 4 ',3 ':4,5]pyrrolo[2,3-b ]pyridine (120 mg) in N,N-dimethylformamide 

(2.5 mL) were added triethylamine (0.075 mL), EDC (115 mg) and HOBt (67 mg) at room temperature, 
and the mixture was stirred for 3 hours. To the reaction mixture were added an aqueous saturated 
sodium hydroxide solution and water, followed by extraction with ethyl acetate. The extract was 

sequentially washed with water and an aqueous saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel column 
chromatography (hexane: ethyl acetate= 6: 4) to obtain the title compound (133 mg) having the 
following physical property values. 

TLC:Rf0.55 ((hexane : ethyl acetate=!:!); 
1H-NMR(CDC13):3 1.11 -1.23 (m, 6 H) 1.42 - 1.72 (m, 4 H) 2.09-2.49 (m, 2 H) 2.71 - 2.93 (m, 2 H) 

3.57 - 3.68 (m, 3 H) 3.68 - 3.96 (m, 2 H) 4.39- 4.71 (m, 2 H) 5.39 - 5.52 (m, 2 H) 6.71 - 6.82 (m, 1 H) 
6.83 - 7.01 (m, 2 H) 7.02 - 7.14 (m, 1 H) 7.17 - 7.31 (m, 1 H) 7. 73 - 7 .86 (m, 1 H) 8.25 - 8.34 (m, 1 H). 

[0382] 

Example 12: 6-[9-(3-fluorobenzyll-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-b ]pyridin-7-y!J-
2.2-dimethyl-6-oxohexanoic acid 

[0383] 

[0384] 
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The compound produced in Example 11 was subjected to operation in accordance with 

Example 3 to obtain the title compound having the following physical property values. 

TLC:Rf 0.49 (chloroform: methanol: water= 50: I 0: !); 
1H-NMR(DMSO-d6):5 0.96 - 1.13 (m, 6 H) 1.32 - 1.53 (m, 4 H) 2.22 - 2.46 (m, 2 H) 2.62 - 2.84 (m, 2 

H) 3.67 - 3.83 (m, 2 H) 4.62 (s, 2 H) 5.39 - 5.56 (m, 2 H) 6.85 - 7.14 (m, 4 H) 7.27 - 7.39 (m, I H) 7.84 

- 7.94 (m, I H) 8.18 - 8.23 (m, I H) 12.00 (s, I H). 

[0385] 

Examples 12(1) - Example 12(198) 

J3-carboline derivative produced by operation in accordance with Example I or a 

tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4 --7 

Example 5 --7 Example 6 --7 Example 7 --7 Example I, and a corresponding carboxylic acid devivative 

in place of6-methoxy-5,5-dimethy!-6-oxohexanoic acid were used, which were subjected to operation 

in accordance with Example 11 and, if necessary, subjected to operation in accordance with Example 

12 to obtain the following compounds. 

[0386] 

Example 12( I): 6-[9-Ccyclohexylmethyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.32; 

MS (ESI, Pos. 20 V) : m/z=426 (M +Ht. 

[0387] 

Example 12(2): 6-(9-(2-cyc lohexy lethy!)-5 ,6,8 ,9-tetrahydro-7H-pyrido [ 4' ,3' :4 ,5]pyrro lo[2,3-b Jpyridi n-

7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.49; 

MS (ES!, Pos. 20 V) : m/z=440 (M +Ht. 

[0388] 

Example 12(3): 6-[9-(3-cyclohexylpropy!)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.58; 

MS (ES!, Pos. 20 V) : m/z=454 (M +Ht. 

[0389] 

Example 12( 4): 6-(9-( 4-cyclohexylbutvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.68; 

MS (ESI, Pos. 20 V) : m/z=468 (M + Ht. 

[0390] 

Example 12(5): 6-(9-(3.4-dichlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.59; 

MS (ESI, Pos. 20 V) : m/z=488 (M + H)+. 

[0391] 
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Example 12( 6): 6-[9-(3,5-dichlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3':4,5Jpyrrolo[2.3-

b lpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.64; 

MS (ESI, Pos. 20 V) : m/z=488 (M + H)'. 

[0392] 

Example 12(7): 6-[9-(3 ,4-dimethylbenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3':4,5Jpyrrolo[2.3-

b Jpvridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.41; 

MS (ESI, Pos. 20 V) : m/z=448 (M + H)'. 

[0393] 

Example 12( 8): 6-[9-(3 ,5-dimethy lbenzy ll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4 '.3 ': 4,5]pyrro lo [2.3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.43; 

MS (ESI, Pos. 20 V) : m/z=448 (M + H)+. 

[0394] 

Example 12(9): 6-[9-(3,5-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2.3-b ]pyridin-

7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.39; 

MS (ESI, Pos. 20 V) : m/z=456 (M + H)'. 

[0395] 

Example 12( 10): 6-[9-(3,4-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.37; 

MS (ESI, Pos. 20 V) : m/z=456 (M + H)'. 

[0396] 

Example 12( 11 ): 2,2-dimethyl-6-oxo-6-[9-(3,4,5-trifluorobenzyll-5.6.8.9-tetrahydro-7H­

pyrido[ 4'.3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yllhexanoic acid 

HPLC retention time (min) :4.49; 

MS (ESI, Pos. 20 V) : m/z=474 (M + H)'. 

[0397] 

Example 12( 12): ethyl 6-(9-benzyl-5.6.8.9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-

2,2-dimethyl-6-oxohexanoate 

TLC:Rf0.24 (hexane: ethyl acetate=3:2); 
1H-NMR(CDCb):i5 1.06 - 1.33 (m, 9 H), 1.41 - 1.78 (m, 4 H), 2.04-2.49 (m, 2 H), 2.72 -2.91(m,2 H), 

3.65 - 3.96 (m, 2 H), 4.01 - 4.18 (m, 2 H), 4.36- 4.70 (m, 2 H), 5.41 - 5.54 (m, 2 H), 7.00 - 7.37 (m, 6 

H), 7.73 - 7.86 (m, I H), 8.26 - 8.35 (m, I H). 

[0398] 

Example 12(] 3): methyl 6-[9-(3-chloro-4-fluorobenzyll-5.6,8,9-tetrahydro-7H­

pyrido [ 4' .3' :4.5]pyrrolo[2,3-b ]pvridin-7 -yll-2,2-dimethy l-6-oxohexanoate 

TLC:Rf0.49 (hexane: ethyl acetate=!:!); 
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1H-NMR(CDC!,):6 1.09- 1.24 (m, 6 H) 1.50 -1.68 (m, 4 H) 2.14- 2.49 (m, 2 H) 2.85(t,1=5.49 Hz, 2 
H) 3.59- 3.68 (m, 3 H) 3.69- 3.97 (m, 2 H) 4.42 -4.71(m,2 H) 5.35 - 5.47 (m, 2 H) 6.93 - 7.14 (m, 3 
H) 7.16- 7.24 (m, 1 H) 7.75 - 7.88 (m, 1 H) 8.26 - 8.34 (m, 1 H). 

[0399] 

Example 12( 15): 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2.3-b ]pyridin-7-yll-2.2-
dimethyl-6-oxohexanoic acid 

TLC:Rf0.27 (chloroform: methanol:water= 90:10:1); 
1H-NMR(DMSO-d6):6 0.98- 1.11(m,6 H), 1.30- 1.54 (m, 4 H), 2.16 -2.45 (m, 2 H), 2.58 -2.86 (m, 
2 H), 3.65 - 3.83 (m, 2 H), 4.61 (s, 2 H), 5.39 - 5.53 (m, 2 H), 7.04 - 7.17 (m, 3 H), 7.17 - 7.35 (m, 3 H), 
7.84 - 7.93 (m, I H), 8.16 - 8.24 (m, 1H),12.01(s,1 H). 

[0400] 

Example 12( 16): 6-[9-(3-chlorobenzyll-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-
yll-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.48 (methylene chloride: methanol=9:1); 
1H-NMR(DMSO-d6):6 1.01 -1.10 (m, 6 H) 1.37 -1.50 (m, 4 H) 2.24-2.51(m,2 H) 2.64- 2.83 (m, 2 
H) 3.70 - 3.82 (m, 2 H) 4.63 (s, 2 H) 5.43 - 5.53 (m, 2 H) 6.98 - 7.07 (m, 1H)7.11 (dd, J=7.8, 4.8 Hz, 
1H)7.18-7.36 (m, 3 H) 7.90 (dd, J=7.8, 1.4 Hz, I H) 8.19- 8.24 (m, 1H)12.02 (s, 1 H). 

[0401] 

Example 12(17): 6-[9-(3-chloro-4-tluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-
b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.72 (ethyl acetate); 
1H-NMR(CDC!,):6 1.16 -1.30 (m, 6 H), 1.45 - 1.81(m,4 H), 2.09- 2.59 (m, 2 H), 2.70 -2.94 (m, 2 H), 
3.68 -4.00 (m, 2 H), 4.41-4.76 (m, 2 H), 5.29 - 5.52 (m, 2 H), 6.90 - 7.15 (m, 3 H), 7.14- 7.24 (m, 1 
H), 7.70 - 7.90 (m, 1 H), 8.21 - 8.40 (m, 1 H). 

[0402] 

Example 12(19): 6-[9-( cyclopropvlmethyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-
b ]pyridin-7-ylJ-2.2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :3.99; 

MS (ESI, Pas. 20 V) : m/z=384 (M + H)'. 

[0403] 

Example 12(20): 6-[9-( cyclobutvlmethyll-5 ,6,8.9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-b ]pyridin-
7-ylJ-2.2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.12; 

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

[0404] 

Example 12(21): 6-[9-( cyclopentvlmethyll-5 .6.8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.21; 

MS (ESI, Pas. 20 V) : in/z=412 (M + H)'. 

[0405] 
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Example 12(22): 6-[9-C3-cyclohexen- l -ylmethyll-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-
b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.27; 

MS (ES!, Pos. 20 V) : m/z=424 (M +Ht. 
[0406] 

Example 12(23 ): 2,2-dimethy l-6-oxo-6- I 9-[2-(phenylthio )ethyll-5 ,6, 8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl}hexanoic acid 

HPLC retention time (min) :4.23; 

MS (ES!, Pos. 20 V) : m/z=466 (M +Ht. 
[0407] 

Example 12(26): ethyl 6-(9-benzvl-1,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-2.2-dimethyl-6-

oxohexanoate 

TLC:Rf0.72 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):o 1.06 - 1.34 (m, 9 H) 1.45 - 1.83 (m, 4 H) 2.11 - 2.53 (m, 2 H) 2.76 - 2.99 (m, 2 H) 
3.69-3.98 (m, 2 H) 4.00- 4.19 (m, 2 H) 4.43 -4.75 (m, 2 H) 5.21 -5.31(m,2 H) 6.97 - 7.08 (m, 2 H) 
7.08 - 7.37 (m, 6 H) 7.47 - 7.60 (m, I H). 

[0408] 

Example 12(2 7): 6-(9-benzyl- l ,3, 4,9-tetrahydro-2H-beta-carbolin-2-yll-2,2-dimethy1-6-oxohexano ic 
acid 

[0409] 

N 

~ 
[041 OJ 

TLC:Rf0.35 (hexane: ethyl acetate=l:2); 
1H-NMR(DMSO-d6):o 0.99-1.09 (m, 6 H) 1.31 -1.54 (m, 4 H) 2.10-2.46 (m, 2 H) 2.62 -2.83 (m, 2 
H) 3.65 - 3.85 (m, 2 H) 4.63 (s, 2 H) 5.29 - 5.45 (m, 2 H) 6.93 - 7.49 (m, 9 H) 12.04 (s, I H). 

[0411] 

Example 12(2 8): 2,2-dim ethyl-6-oxo-6-[9-(3-phenylpropy ll-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-
y llhexanoic acid 

TLC:Rf0.36 (chloroform: methanol:water=90:10:1); 
1H-NMR(DMSO-d6):o 1.00 - I. I I (m, 6 H) 1.37 - 1.55 (m, 4 H) 1.85 - 2.81 (m, 8 H) 3.66 - 3.83 (m, 2 
H) 4.00 - 4.17 (m, 2 H) 4.58 - 4.76 (m, 2 H) 6.98 (t, J=7.5 Hz, I H) 7.07 (t, J=7.5 Hz, I H) 7.12 - 7.30 
(m, 5 H) 7.33 (d, J=7.5 Hz, I H) 7.40 (d, J=7.5 Hz, I H) 12.05 (s, I H). 

[0412] 

Example 12(29): ethyl 2,2-dimethyl-6-oxo-6-[9-(3-phenylproovll- l,3,4,9-tetrahydro-2H-beta-carbolin­
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2-y!Jhexanoate 

TLC:Rf 0.50 (hexane: ethyl acetate =2: I); 
1H-NMR(CDC!,):8 1.11 - 1.32 (m, 9 H) 1.52 - 1.79 (m, 4 H) 1.98 - 2.22 (m, 2 H) 2.27 - 2.55 (m, 2 H) 

2.60 - 2.93 (m, 4 H) 3.68 - 3.98 (m, 2 H) 3.96 - 4.21(m,4 H) 4.42 - 4.83 (m, 2 H) 7.05 - 7.36 (m, 8 H) 
7.42 - 7.55 (m, 1 H). 

[0413] 

Example 12(3 0): 2,2-dimethyl-6-oxo-6-[9-{2-thienylm ethyll-5, 6, 8,9-tetrahydro-7H­

pyrido [ 4',3':4,5Jpyrrolo[2,3-b Jpyridin-7-y!Jhexanoic acid 

HPLC retention time (min) :4.20; 

MS (ESI, Pos. 20 V) : m/z=426 (M +Ht. 
[0414] 

Example 12(3 ]}: 2,2-dimethyl-6-oxo-6-[9-(3-thienylmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo[2.3-b ]pyridin-7-y!Jhexanoic acid 

HPLC retention time (min) :4.18; 

MS (ES!, Pos. 20 V) : m/z=426 (M +Ht. 
[0415] 

Example 12(32): 6-{9-[(5,6-dichloro-3-pyridinyllmethy!J-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5Jpyrrolo[2.3-b Jpyridin-7-yl)-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.47; 

MS (ESI, Pos. 20 V) : m/z=489 (M +Ht. 
[0416] 

Example 12(3 3): 6-{9-[(6-chloro-3-pyridinyllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5Jpyrrolo[2,3-b Jpyridin-7-yl)-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.23; 

MS (ESI, Pos. 20 V) : m/z=455 (M +Ht. 
[0417] 

Example 12( 40): 6-{9-[( 1,3-dimethyl- l H-pyrazol-5-yllmethy!J-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo[2.3-blpyridin-7-yl)-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.44 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):8 0.99 - 1.14 (m, 6 H) 1.37 - 1.56 (m, 4 H) 1.98 - 2.06 (m, 3 H) 2.30 - 2.47 (m, 2 
H) 2.62 - 2.85 (m, 2 H) 3.67 - 3.86 (m, 5 H) 4.62 -4.77 (m, 2 H) 5.44 - 5.52 (m, 2 H) 5.71(s,1 H) 7.09 
(dd, J=8.00, 5.00 Hz, 1H)7.83 - 7.94 (m, 1H)8.16- 8.25 (m, 1H)12.05 (br. s., I H). 

[0418] 

Example 12( 42): 6-{ 9-[( 5-chloro-2-thienyl )methyll-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4' .3': 4, 5]pyrro lo [2,3-
b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

[0419] 
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N 
Ci~S"---1 

LJ 
[0420] 

TLC:Rf0.44 (ethyl acetate); 
1H-NMR(DMSO-d6):8 1.00 - 1.13 (m, 6 H) 1.38 - 1.55 (m, 4 H) 2.33 - 2.47 (m, 2 H) 2.58 - 2.85 (m, 2 

H) 3.63 - 3.87 (m, 2 H) 4.76 (s, 2 H) 5.47 - 5.64 (m, 2 H) 6.91 - 7.04 (m, 2 H) 7.1 l (dd, J=7.50, 5.00 

Hz, I H) 7.88 (d, J=7.50 Hz, I H) 8.20 - 8.30 (m, I H) 12.07 (s, I H). 

[0421] 

Example 12( 43 ): 6-[9-(2-furylmethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b lpyridin-7-

yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.05; 

MS (ES!, Pos. 20 V) : m/z=410 (M + H)+. 

[0422] 

Example 12( 44): 6-[9-(3-furylmethyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-

yll-2,2-dimethyl-6-oxohexanoic acid 

HPLC retention time (min) :4.08; 

MS (ES!, Pos. 20 V) : m/z=410 (M + H)+. 

[0423] 

Example 12( 4 7): methyl 6-19-[Cl ,3-dimethyl-1H-pyrazol-5-yllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3': 4, 51pyrrolof2,3-b ]pyridin-7-yl }-2,2-d imethy l-6-oxohexanoate 

TLC:Rf0.30 (ethyl acetate); 
1H-NMR(CDC13):8 1.16 - 1.23 (m, 6 H) 1.53 - 1.73 (m, 4 H) 2.15 -2.24 (m, 3 H) 2.20-2.51(m,2 H) 

2.73 - 2.91 (m, 2 H) 3.61 - 3.68 (m, 3 H) 3.71 -3.97 (m, 2 H) 3.74 (s, 3 H) 4.48 - 4.78 (m, 2 H) 5.38 -

5.53 (m, 2 H) 5.89 (s, I H) 7.03 - 7.14 (m, I H) 7.74 - 7.85 (m, I H) 8.26- 8.34 (m, I H). 

[0424] 

Example 12( 49): 2,2-dimethyl-6-19-[( 5-methyl-3-isoxazo lyllmethy ll-5, 6, 8, 9-tetrahydro-7H­

pyrido [ 4',3 ':4,5]pyrrolof2,3-b ]pyridin-7-yll-6-oxohexanoic acid 

HPLC retention time (min) :4.06; 

MS (ES!, Pos. 20 V) : m/z=425 (M + H)+. 

[0425] 

Example 12(51 ): methyl 2,2-dimethyl-6-19-[( I -methyl-I H-pyrazol-5-y[)methyll-5 ,6,8,9-tetrahydro-

7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl}-6-oxohexanoate 

TLC:Rf 0.24 (ethyl acetate); 
1H-NMR(CDC13):8 1.13 -1.23 (m, 6 H) 1.51 - 1.68 (m, 4 H) 2.31 - 2.49 (m, 2 H) 2.71 -2.89 (m, 2 H) 

3.60 - 3.69 (m, 3 H) 3.71 - 3.97 (m, 5 H) 4.69- 4.89 (m, 2 H) 5.39- 5.48 (m, 2 H) 5.97 - 6.09 (m, I H) 

7.01-7.10 (m, I H) 7.17-7.25 (m, I H) 7.72-7.81 (m, I H) 8.27- 8.33 (m, I H). 
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[0426] 

Example I 2(52): 2,2-dimethyl-6-{9-[(l-methyl- IH-imidazol-5-y])methyll-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-6-oxohexanoic acid 

HPLC retention time (min) :3.70; 

MS (ES!, Pos. 20 V) : m/z=424 (M + H)'. 

[0427] 

Example I 2(5 5): 2,2-dimethyl-6-{9-[( I -methyl- IH-pyrazol-5-y])methylJ-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic acid 

TLC:Rf 0. 14 (chloroform: methanol:water=50: I 0: !); 
1H-NMR(DMSO-d6):o 0.99 - I. 13 (m, 6 H) I .4 7 (m, 4 H) 2.3 I - 2.47 (m, 2 H) 2.59 - 2.84 (m, 2 H) 

3.64- 3.86 (m, 5 H) 4.71 - 4.89 (m, 2 H) 5.29- 5.42 (m, 2 H) 5.92 - 6.04 (m, I H) 7.07 (dd, J=8.00, 

5.00 Hz, I H) 7.51 - 7.59 (m, I H) 7.80- 7.89 (m, I H) 8.15 - 8.25 (m, I H) 12.07 (s, I H). 

[0428] 

Example I 2(5 7): 2,2-dimethyl-6-{9-[( I -methyl- I H-imidazol-2-yl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y]}-6-oxohexanoic acid 

HPLC retention time (min) :3.67; 

MS (ES!, Pos. 20 V) : m/z=424 (M + H)+. 

[0429] 

Example I 2(60): 6-{9-[( 6-chloro-3-pyridinyl)methylJ-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC: Rf0.47 (chloroform: methanol:water=50:10:1) 
1H-NMR(DMSO-d6):o 0.97 - 1.13 (m, 6 H) 1.35 - 1.54 (m, 4 H) 2.29 - 2.47 (m, 2 H) 2.61 - 2.86 (m, 2 

H) 3.66 - 3.86 (m, 2 H) 4.69 (br. s., 2 H) 5.44 - 5.57 (m, 2 H) 7.12 (dd, J=7.90, 4.80 Hz, I H) 7.40 -

7.48 (m, I H) 7.51 - 7.63 (m, I H) 7.87- 7.95 (m, I H) 8.18- 8.39 (m, 2 H) 12.06 (s, I H). 

[0430] 

Example I 2(6 I): 6-{9-[(5-fluoro-2-pyridinyl)methylJ-5,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ':4, 5]pyrrolo [2,3-b ]pyridin-7-y 1 }-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.2l(methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ES!, Pos.) : m/z=439(M + H)+. 

[043 I] 

Example I 2( 62): 2,2-dimethyl-6-{9-[( I -methyl- I H-pyrazol-4-yl)methyl]-5,6.8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yll-6-oxohexanoic acid 

TLC:Rf 0.46( chloroform: methanol:water= I 0:2:0.2); 

MS (ES!, Pos.) : m/z=424 (M + H)+. 

[0432] 

Example I 2(63 ): 6-{9-[( I ,3-dimethyl- I H-pyrazol-4-yllmethylJ-5.6.8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.23(methylene chloride: ethyl acetate: methanol=8:4: I); 
1H-NMR(DMSO-d6):o I .00 - I. I 2 (m, 6 H), I .36 - I .53 (m, 4 H), 2.0 I - 2. I I (m, 3 H), 2.29 - 2.81 (m, 

4 H), 3.58 - 3.67 (m, 3 H), 3.67 - 3.83 (m, 2 H), 4.68 (s, 2 H), 5.15 - 5.30 (m, 2 H), 7.06 (dd, J=7.7, 4.6 
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Hz, I H), 7.33 - 7.49 (m, I H), 7.79 - 7.88 (m, I H), 8.17 - 8.25 (m, I H), 12.05 (s, I H). 

[0433] 

Example 12(64): 6-{9-[(3-chloro-2-thienyllmethy!J-5,6,8.9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b Jpyridin-7-y]}-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.26(hexane: ethyl acetate=!:!); 

MS (ESI, Pos.) : m/z=460 (M + H)'. 

[0434] 

Example 12( 65): 6-(9-(3-cyanobenzvll-5, 6, 8.9-tetrahydro-7H-pyrido[ 4 ',3 ': 4 ,5Jpyrrolo[2,3-b Jpyridin-7-

ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.58(ethyl acetate: methanol=9: I); 

MS (ESI, Pos. 20 V) : m/z=445 (M + H)'. 

[0435] 

Example 12( 66): 6-(9-( 4-cyanobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b]pyridin-7-

yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.58(ethyl acetate: methanol=9: I); 

MS (ESI, Pos. 20 V) : m/z=445 (M + Hj'. 

[0436] 

Example 12(67): 6-{9-[(6-chloro-2-pyridinyllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4 ,5]pyrrolo[2,3-b Jpyridin-7-yl l-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.48( chloroform: methanol:water=50: l 0: I); 
1H-NMR(DMSO-d 6):8 I.OJ - 1.15 (m, 6 H) 1.36 - 1.58 (m, 4 H) 2.34 - 2.47 (m, 2 H) 2.63 - 2.90 (m, 2 

H) 3.67 - 3.90 (m, 2 H) 4.61 - 4.91(m,2 H) 5.43 - 5.63 (m, 2 H) 6.86- 7.17 (m, 2 H) 7.40 (d, J=7.87 

Hz, I H) 7.72-7.83 (m, I H) 7.84 - 7.95 (m, I H) 8.17 (dd, J=4.67, 1.37 Hz, I H) 12.03 (br. s., I H). 

[0437] 

Example 12( 68): 6-{9-[(2,5-dimethyl- l,3-thiazol-4-yllmethylJ-5,6,8.9-tetrahydro-7H­

pyrido [ 4' ,3 ': 4,5]pyrrolo [2,3-b ]pyridin-7-yl }-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.39(chloroform: methanol=! 0: I); 

MS (FAB, Pos.) : m/z=445 (M + H)+. 

[0438] 

Example 12( 69): 6-{9-[(3-fluoro-4-pyridinyllmethyll-5 .6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.43( chloroform: methanol=! 0: I); 

MS (ESI, Pos.) : m/z=439 (M + H)+. 

[0439] 

Example 12(70): 6-{9-[(5-fluoro-3-pvridinyllmethyll-5 ,6, 8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.55( ethyl acetate: methanol=9: I); 
1H-NMR(DMSO-d6):8 1.00 - I.I I (m, 6 H), 1.36 - 1.53 (m, 4 H), 2.31 - 2.53 (m, 2 H), 2.63 - 2.85 (m, 

2 H), 3.70 - 3.86 (m, 2 H), 4.66 - 4.76 (m, 2 H), 5.54 (s, 2 H), 7.11 (dd, J=7.8, 4.8 Hz, I H), 7.40 - 7.55 

(m, I H), 7.91 (dd, J=7.8, 1.3 Hz, I H), 8.18- 8.24 (m, I H), 8.24 - 8.35 (m, I H), 8.47 (d, J=2.6 Hz, l 
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H), 12.04 (s, I H). 

(0440] 

Example 12(71 ): 6-{9-[(3-fluoro-2-pyridiny[)methyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' .3 ':4, 5Jpyrrolo[2.3-b Jpyridin-7-yl }-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.55(ethyl acetate: methanol=9:1); 
1H-NMR(DMSO-d6):8 1.00 - 1.12 (m, 6 H), 1.35 - 1.54 (m, 4 H), 2.27 - 2.45 (m, 2 H), 2.64 - 2.85 (m, 

2 H), 3.66 - 3.87 (m, 2 H), 4.64 - 4.83 (m, 2 H), 5.57 - 5.72 (m, 2 H), 7.05 (dd, J=7.8, 4.5 Hz, I H), 

7.33 - 7.44 (m, I H), 7,69- 7.80 (m, I H), 7.80- 7.89 (m, I H), 8.12 (dd, J=4.5, I.I Hz, I H), 8.20-

8.27 (m, I H), 12.05 (s, I H). 

(0441] 

Example 12(72): 6-19-(( 4-chloro-2-pyridiny[)methy IJ-5 ,6, 8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2.3-b ]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.34(hexane: ethyl acetate=l:2); 
1H-NMR(DMSO-d6):8 0.95 - 1.14 (m, 6 H) 1.31 - 1.56 (m, 4 H) 2.29 - 2.46 (m, 2 H) 2.62 - 2.86 (m, 2 

H) 3.66 - 3.86 (m, 2 H) 4.61 - 4.84 (m, 2 H) 5.44 - 5.61 (m, 2 H)7.03 - 7.11 (m, I H) 7.23 - 7.35 (m, I 

H) 7.42(dd,1=5.00, 2.00 Hz, I H) 7.82 - 7.92 (m, I H) 8.15(dd,1=5.00, 1.50 Hz, I H) 8.43(d,1=5.00 

Hz, I H) 12.04 (s, I H). 

(0442] 

Example 12(73): 6-(9-( 4-fluorobenzy[)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.44( chloroform: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):8 0.92- 1.17 (m, 6 H) 1.27 - 1.54 (m, 4 H) 2.18-2.45 (m, 2 H) 2.61 -2.83 (m, 2 

H) 3.62 - 3.84 (m, 2 H) 4.61 (s, 2 H) 5.34 - 5.54 (m, 2 H) 7.03 - 7.26 (m, 5 H) 7.84 - 7.93 (m, I H) 8.17 

- 8.24 (m, I H) 12.04 (s, I H). 

[0443] 

Example 12(74 ): 6-[9-( 4-chlorobenzy[)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-

ylJ-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.44((chloroforrn: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):8 0.94 - 1.15 (m, 6 H) 1.28 - 1.54 (m, 4 H) 2.19 - 2.45 (m, 2 H) 2.60 - 2.85 (m, 2 

H) 3.64 - 3.83 (m, 2 H) 4.60 (s, 2 H) 5.38 - 5.53 (m, 2 H) 7.04 - 7.19 (m, 3 H) 7.35 (d, J=8.5 Hz, 2 H) 

7.83 - 7.93 (m, I H) 8.16 - 8.23 (m, I H) 12.03 (s, I H). 

[0444] 

Example 12(7 5): 6-{ 9-[(2,4-dimethyl- l ,3-thiazol-5-yl)methyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' .3 ':4, 5]pyrrolo[2.3-b ]pyridin-7 -yl }-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.49(ethyl acetate: methanol=9: I); 
1H-NMR(CDCI3):8 1.08- 1.33 (m, 6 H), 1.52 - 1.81(m,4 H), 2.17 -2.67 (m, 8 H), 2.69- 2.91(m,2 H), 

3.64 - 3.98 (m, 2 H), 4.39 - 4.86 (m, 2 H), 5.40 - 5.60 (m, 2 H), 6.99 - 7.17 (m, I H), 7.67 - 7.86 (m, I 

H), 8.24 - 8.39 (m, I H). 

[0445] 

Example 12(76): 6-{9-[(2-chloro-4-pyridiny[)methylJ-5,6,8,9-tetrahydro-7H-
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pyrido[ 4 ',3 ': 4.5Jpyrrolo [2,3-b ]pyridin-7 -yl }-2,2-dimethy l-6-oxo hexanoic acid 

TLC:Rf 0.50(methylene chloride: methanol=9: l); 
1H-NMR(DMSO-d6):o 0.96 - 1.13 (m, 6 H), 1.36 - 1.54 (m, 4 H), 2.27 - 2.45 (m, 2 H), 2.63 - 2.88 (m, 

2 H), 3.68 - 3.87 (m, 2 H), 4.57 -4.71(m,2 H), 5.53 (s, 2 H), 6.92 - 7.03 (m, 1 H), 7.12 (dd, J=7.8, 4.8 

Hz, 1 H), 7.17-7.30 (m, l H), 7.93 (dd, J=7.8, 1.6 Hz, l H), 8.19 (dd, J=4.8, 1.6 Hz, 1H),8.30 (d, 

J=5. l Hz, l H), 12.05 (s, 1 H). 

[0446] 

Example 12(79): 6-{ 9-[(5-chloro-3-thienyllmethy!J-5 .6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-yll-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.52(hexane: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 0.97- 1.13 (m, 6 H), 1.33 - 1.54 (m, 4 H), 2.29 - 2.46 (m, 2 H), 2.61 - 2.82 (m, 

2 H), 3.68 - 3.82 (m, 2 H), 4.60 - 4.77 (m, 2 H), 5.26- 5.42 (m, 2 H), 6.88 - 6.97 (m, 1 H), 7.04- 7.20 

(m, 2 H), 7.83 - 7.91(m,1 H), 8.16 - 8.25 (m, 1H),12.02 (s, 1 H). 

[0447] 

Example 12(80): 6-{9-[(2.5-dimethyl-3-thienyllmethy!J-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4.5Jpyrrolo[2,3-b Jpyridin-7-yl}-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.24(hexane: ethyl acetate=l:2); 
1H-NMR(DMSO-d6):o 0.98 - 1.12 (m, 6 H), 1.34- 1.53 (m, 4 H), 2.15 - 2.46 (m, 8 H), 2.60 - 2.82 (m, 

2 H), 3.66 - 3.81 (m, 2 H), 4.55 -4.68 (m, 2 H), 5.20 - 5.33 (m, 2 H), 6.21 - 6.29 (m, 1 H), 7.08 (dd, 

J=7.7, 4.8 Hz, 1 H), 7.86 (dd, J=7.9, 1.3 Hz, l H), 8.19- 8.26 (m, 1 H), 12.05 (s, 1 H). 

[0448] 

Example 12(81 ): 6-[9-(3-chlorobenzyll- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yll-2,2-dimethyl-6-

oxohexanoic acid 

TLC:Rf 0.59( chloroform: methanol:water=50: 10: 1 ); 
1H-NMR(DMSO-d6):o 0.93 - 1.14 (m, 6 H), 1.33 - 1.55 (m, 4 H), 2.23 - 2.45 (m, 2 H), 2.62 - 2.84 (m, 

2 H), 3.67 -3.84 (m, 2 H), 4.62 (s, 2 H), 5.32 - 5.47 (m, 2 H), 6.86 - 7.18 (m, 4 H), 7.24- 7.36 (m, 2 H), 

7.36 - 7.49 (m, 2 H), 12.03 (s, 1 H). 

[0449] 

Example 12(82): 6-f 9-(3-chloro-4-fluorobenzy ll- l ,3.4,9-tetrahydro-2H-beta-carbo lin-2-y !J-2,2-

dimethyl-6-oxohexanoic acid 

TLC:Rf 0.59( chloroform: methanol:water=50: 10: 1 ); 
1H-NMR(DMSO-d6):o 0.98 - 1.12 (m, 6 H), 1.31 - 1.57 (m, 4 H), 2.22 - 2.46 (m, 2 H), 2.61 - 2.85 (m, 

2 H), 3.64 - 3.85 (m, 2 H), 4.63 (s, 2 H), 5.29 - 5.45 (m, 2 H), 6.88 - 7.13 (m, 3 H), 7.25 - 7.49 (m, 4 H), 

12.03 (s, 1 H). 

[0450] 

Example 12(88): 2,2-dimethyl-6-oxo-6-[9-(2.4,6-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo[2,3-b ]pyridin-7-y!Jhexanoic acid 

TLC:Rf 0.49(chloroform: methanol:water=50: 10: 1 ); 
1H-NMR(DMSO-d6):o 0.94- 1.19 (m, 6 H), 1.29 - 1.60 (m, 4 H), 2.28 - 2.47 (m, 2 H), 2.58 - 2.83 (m, 

2 H), 3.61 - 3.85 (m, 2 H), 4.66 (s, 2 H), 5.34- 5.56 (m, 2 H), 7.04 (dd, J=8.0, 5.0 Hz, l H), 7.08 - 7.25 
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(m, 2 H), 7.76 - 7.87 (m, I H), 8.10- 8.21 (m, I H), 12.04 (s, I H). 

[0451] 

Example 12( 89): 6-[9-( 4-chloro-2-fluorobenzv])-5, 6,8,9-tetrahydro-7H-pyrido [ 4' .3': 4,5]pyrro lo[2.3-
b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.49(chloroforrn: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):o 0.98 - 1.12 (m, 6 H), 1.30- 1.58 (m, 4 H), 2.23 - 2.49 (m, 2 H), 2.59 - 2.89 (m, 
2 H), 3.62 - 3.87 (m, 2 H), 4.64 (s, 2 H), 5.37 - 5.58 (m, 2 H), 6.83 (dd, J=8.0 Hz, I H), 7.09 (dd, J=8.0, 
4.5 Hz, I H), 7.16 (dd, J=8.0, 2.0 Hz, I H), 7.46 (dd, J=IO.O, 2.0 Hz, I H), 7.88 (d, J=8.0 Hz, I H), 
8.18 (dd, J=4.5, 2.0 Hz, I H), 12.00 (s, I H). 

[0452] 

Example 12(90): 6-{ 9-[( 4-chloro-2-thieny])methyl ]-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3 ': 4, 5]pyrro lo[2,3-
b ]pyridin-7-yl )-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.36(methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 0.99- 1.13 (m, 6 H), 1.38- 1.54 (m, 4 H), 2.30-2.51(m,2 H), 2.61-2,83 (m, 
2 H), 3.68 - 3.84 (m, 2 H), 4.74 (s, 2 H), 5.53 - 5.65 (m, 2 H), 6.99 - 7.16 (m, 2 H), 7.36 - 7.43 (m, I H), 

7.83 - 7.93 (m, I H), 8.19 - 8.27 (m, I H), 12.05 (s, I H). 

[0453] 

Example 12(92): 6-{ 9-[( 5-carbamoyl-2-thieny])methy lJ-5, 6,8, 9-tetrahydro-7H­

pyrido[ 4',3 ':4, 5]pyrrol o[2,3-b] pyridin-7 -yl )-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.38(methylene chloride: methanol=9: I); 
1H-NMR(DMSO-d6):o 0.95 - 1.14 (m, 6 H), 1.35 - 1.56 (m, 4 H), 2.30-2.50 (m, 2 H), 2.60- 2.86 (m, 
2 H), 3.65 - 3.87 (m, 2 H), 4.73 (s, 2 H), 6.54-6.70 (m, 2 H), 6.96 - 7.16 (m, 2 H), 7.30 (brs, I H), 7.53 
(d, J=3.6 Hz, I H), 7.76-7.98 (m, 2 H), 8.23 (d, J=4.8 Hz, I H), 12.04 (s, I H). 

[0454] 

Ex amp le 12(93): 6-{ 9-[( 5-cyano-2-thieny])methylJ-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.46(methylene chloride: ethyl acetate: methanol=8:4: I); 

IH-NMR(DMSO-d6):o 1.00 - I. I 0 (m, 6 H), 1.35 - 1.55 (m, 4 H), 2.30 - 2.50 (m, 2 H), 2.60 - 2.85 (m, 
2 H), 3.68 - 3.85 (m, 2 H), 4.74 (s, 2 H), 5.65-5.75 (m, 2 H), 7.12 (dd, J=7.5, 4.5 Hz, I H), 7. 15 - 7.26 
(m, I H), 7.81 (d, J=3.6 Hz, I H), 7.89 (d J=7.5 Hz, I H), 8.24 (d, J=4.5 Hz, I H), 12.06 (s, I H). 

[0455] 

Example 12(94 ): 6-[9-(2,3-difluorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.5 l(chloroforrn: methanol:water=50: 10: !); 
1H-NMR(DMSO-d6):o 0.96- 1.13 (m, 6 H), 1.31 - 1.56 (m, 4 H), 2.27 -2.46 (m, 2 H), 2.62-2.86 (m, 

2 H), 3.66 - 3.85 (m, 2 H), 4.65 (s, 2 H), 5.46 - 5.64 (m, 2 H), 6.56 - 6.66 (m, I H), 7.02 - 7.09 (m, I H), 
7.09 (dd, J=7.5, 4.5 Hz, I H), 7.26 - 7.40 (m, I H), 7.89 (dd, J=7.5, 1.5 Hz, I H), 8.18 (dd, J=4.5, 1.5 
Hz, I H), 12.04 (s, I H). 

[0456] 

Example 12(95): 2,2-dimethyl-6-oxo-6-[9-(2,3,6-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yllhexanoic acid 

TLC:Rf 0.49 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 0.96- l.16 (m, 6 H), 1.33 - 1.56 (m, 4 H), 2.30 - 2.46 (m, 2 H), 2.60-2.81 (m, 

2 H), 3.63 - 3.84 (m, 2 H), 4.60- 4.76 (m, 2 H), 5.46 - 5.58 (m, 2 H), 7.05 (dd, J=7.5, 4.5 Hz, 1 H), 

7.07 - 7.17 (m, 1 H), 7.39- 7.53 (m, 1 H), 7.83 (dd, J=7.5, 1.5 Hz, 1 H), 8.16 (dd, J=4.5, 1.5 Hz, 1 H), 

11.93 (s, l H). 

[0457] 

Example 12(96): 6-[9-{3-chloro-2-fluorobenzy l}-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3' :4, 5]pyrrolo[2,3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.50 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 0.99 - l.10 (m, 6 H), l.35 - 1.53 (m, 4 H), 2.26 - 2.45 (m, 2 H), 2.65 - 2.83 (m, 

2 H), 3.67 - 3.85 (m, 2 H), 4.59- 4.70 (m, 2 H), 5.48 - 5.62 (m, 2 H), 6.69 - 6.79 (m, I H), 7.04- 7.14 

(m, 2 H), 7.43 - 7.53 (m, 1 H), 7.90 (dd, J=7.5, 1.5 Hz, I H), 8.18 (dd, J=4.5, l.5 Hz, I H), 12.04 (s, 1 

H). 

[0458] 

Ex amp le 12(97): 6-[9-{2, 4-d ifluorobenzyl}-5 ,6,8,9-tetrahydro-7H-pyri do [ 4' ,3' :4 ,5 ]pyrrolo[2, 3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

[O 4 5 9] 

J ~ 
N 

N 

F-Q-1 
F 

[0460] 

TLC:Rf 0.38(methylene chloride: ethyl acetate: methanol=8:4: !); 

1H-NMR(DMSO-d6):i5 0.98 - l.14 (m, 6 H), l.35 - 1.52 (m, 4 H), 2.25 - 2.82 (m, 4 H), 3.67 - 3.84 (m, 

2 H), 4.64 (s, 2 H), 5.41 - 5.54 (m, 2 H), 6.85 - 7.02 (m, 2 H), 7.09 (dd, J=7.9, 4.8 Hz, I H), 7.21 - 7.33 

(m, 1 H), 7.89 (dd, J=7.9, 1.4 Hz, I H), 8.19 (dd, J=4.8, 1.4 Hz, I H), 12.04 (s, 1 H). 

[0461] 

Example 12(98): 6-[9-(3-chloro-2.4-difluorobenzxll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC: Rf0.38 (methylene chloride: ethyl acetate: methanol=8:4:1); 

1H-NMR(DMSO-d6):i5 1.00 - 1.12 (m, 6 H), 1.37 - 1.52 (m, 4 H), 2.24 - 2.81 (m, 4 H), 3.68 - 3.84 (m, 

2 H), 4.66 (s, 2 H), 5.47 - 5.58 (m, 2 H), 6.82 - 6.96 (m, 1 H), 7.09 (dd, J=7.8, 4.8 Hz, 1 H), 7.15 - 7.25 

(m, 1 H), 7.89 (dd, J=7.8, l.5 Hz, 1 H), 8.18 (dd, J=4.8, l.5 Hz, I H), 12.04 (s, 1 H). 

[0462] 

Example 12(99): 6-[9-( 4-chloro-3-fluorobenzyl)-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 
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TLC:Rf0.19 (hexane: ethyl acetate=l:2); 
1H-NMR(DMSO-d6):o 0.98- 1.11 (m, 6 H), 1.34 - 1.53 (m, 4 H), 2.24 - 2.82 (m, 4 H), 3.68 - 3.84 (m, 

2 H), 4.63 (s, 2 H), 5.43 - 5.53 (m, 2 H), 6.84 - 6.97 (m, I H), 7.05 - 7.28 (m, 2 H), 7.46 - 7.55 (m, I H), 

7.86 - 7.94 (m, I H), 8.18 - 8.24 (m, I H), 12.05 (s, I H). 

[0463 J 
Example 12( I 00): 6-[9-(3-chloro-5-fluorobenzvll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b Jpyridin-7-yll-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.23(hexane: ethyl acetate=! :2); 
1H-NMR(DMSO-d6):o 1.00 - 1.11 (m, 6 H), 1.36 - 1.53 (m, 4 H), 2.28 - 2.84 (m, 4 H), 3.69 - 3 .84 (m, 

2 H), 4.60 - 4.69 (m, 2 H), 5.44- 5.52 (m, 2 H), 6.85 -7.00 (m, I H), 7.00 - 7.15 (m, 2 H), 7.29- 7.36 

(m, I H), 7.87 -7.95 (m, I H), 8.18- 8.25 (m, I H), 12.05 (s, I H). 

[0464] 

Example 12( I 0 I): 2.2-dimethyl-6-oxo-6-[9-(2,3 ,4-trifluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yllhexanoic acid 

TLC:Rf 0.48 (chloroform: methanol:water=50:10: I); 
1H-NMR(DMSO-d6):o 0.97 - 1.14 (m, 6 H), 1.32 - 1.55 (m, 4 H), 2.28 - 2.46 (m, 2 H), 2.63 - 2.84 (m, 

2 H), 3.65 - 3 .84 (m, 2 H), 4.66 (s, 2 H), 5.44 - 5.60 (m, 2 H), 6.66 - 6.79 (m, I H), 7.09 (dd, J=7.5, 4.5 

Hz, I H), 7.12 - 7.26 (m, I H), 7.89 (dd, J=7.5, 1.5 Hz, I H), 8.19 (dd, J=4.5, 1.5 Hz, I H), 12.04 (s, I 

H). 

[0465] 

Example 12( I 02): 2.2-dimethyl-6-oxo-6-[9-(2,3 .4.6-tetrafluorobenzyll-5.6.8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]hexanoic acid 

TLC:Rf 0.46( chloroform: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):o 0.97- 1.17 (m, 6 H), 1.34 -1.57 (m, 4 H), 2.32- 2.46 (m, 2 H), 2.58-2.81 (m, 

2 H), 3.65 - 3.82 (m, 2 H), 4.69 (s, 2 H), 5.41 - 5.56 (m, 2 H), 7.05 (dd, J=7.5, 4.5 Hz, I H), 7.43 - 7.57 

(m, I H), 7.83 (dd, J=7.5, 1.5 Hz, I H), 8.16 (dd, J=4.5, 1.5 Hz, I H), 12.05 (s, I H). 

[0466] 

Example 12( I 03): 2,2-dimethyl-6-oxo-6-[9-(pentafluorobenzyll-5,6.8.9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yllhexanoic acid 

TLC:Rf 0.47( chloroform: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):o 1.00- 1.16 (m, 6 H), 1.35 - 1.58 (m, 4 H), 2.35 -2.48 (m, 2 H), 2.61 -2.80 (m, 

2 H), 3.66- 3.82 (m, 2 H), 4.72 (s, 2 H), 5.48 - 5.65 (m, 2 H), 7.06 (dd, J=7.5, 4.5 Hz, I H), 7.84 (dd, 

J=7.5, 1.5 Hz, I H), 8.15 - 8.20 (m, I H), 12.04 (s, I H). 

[0467] 

Example 12( I 07): 6-[9-(2,5-difluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4 ',3':4.5]pyrrolo[2.3-

b ]pyridin-7-yll-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.20( chloroform: methanol:28% aqueous ammonia=85: 13 :2); 
1H-NMR(DMSO-d6):o 0.96 - 1.14 (m, 6 H), 1.36 - 1.56 (m, 4 H), 2.24 - 2.48 (m, 2 H), 2.62 - 2.87 (m, 

2 H), 3.66 -3.87 (m, 2 H), 4.60- 4.75 (m, 2 H), 5.40- 5.57 (m, 2 H), 6.51 - 6.69 (m, I H), 7.03 - 7.37 

(m, 3 H), 7.81 - 7.97 (m, I H), 8.12 - 8.25 (m, I H), 12.04 (s, I H). 

114 



(0468] 

Example 12( 108): 6-{9-[(2-chloro-3-thienyllmethylJ-5 .6.8.9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo(2.3-b]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.56 (ethyl acetate) ; 
1H:NMR(DMSO-d6):8 1.00 - 1.13 (m, 6 H), 1.36 - 1.54 (m, 4 H), 2.28 - 2.45 (m, 2 H), 2.62 - 2.81 (m, 

2 H), 3.66 - 3.83 (m, 2 H), 4.67 (s, 2 H), 5.30 - 5.44 (m, 2 H), 6.56- 6.65 (m, 1 H), 7.10 (dd, J=7.7, 4.6 

Hz, I H), 7.30 - 7.39 (m, 1 H), 7.88 (dd, J=7.7, 1.3 Hz, I H), 8.22 (dd, J=4.6, 1.3 Hz, I H), 12.05 (s, 1 

H). 

(0469] 

Example 12( 109): 2.2-dimethyl-6-oxo-6-(9-(2.4,5-trifluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3':4,5]pyrrolo(2,3-b ]pyridin-7-yl]hexanoic acid 

TLC:Rf 0.50 (chloroform: methanol:water=50: 10: 1 ); 
1H-NMR(DMSO-d6):8 0.95 - 1.16 (m, 6 H), 1.33 -1.56 (m, 4 H), 2.30-2.46 (m, 2 H), 2.64-2.83 (m, 

2 H), 3.68 - 3.85 (m, 2 H), 4.67 (s, 2 H), 5.37 - 5.55 (m, 2 H), 6.93 - 7.06 (m, 1 H), 7.09 (dd, J=7.5, 4.5 

Hz, I H), 7.52- 7.66 (m, I H), 7.84 - 7.94 (m, I H), 8.16 - 8.24 (m, I H), 12.03 (s, I H). 

(0470] 

Example 12( 110): 6-(9-(2-fluoro-3-methylbenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-ylJ-2.2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.52( chloroform: methanol:water=50: I 0: 1 ); 
1H-NMR(DMSO-d6):8 0.98 - 1.12 (m, 6 H), 1.32 - 1.54 (m, 4 H), 2.17 - 2.4 7 (m, 5 H), 2.64 - 2.86 (m, 

2 H), 3.67 - 3.85 (m, 2 H), 4.62 (s, 2 H), 5.40 - 5.57 (m, 2 H), 6.51 - 6.63 (m, I H), 6.88 - 6.98 (m, I H), 

7.08 (dd, J=7.5, 4.5 Hz, 1 H), 7.12 - 7.21 (m, 1 H), 7.89 (dd, J=7.5, 1.5 Hz, 1 H), 8.18 (dd, J=4.5, 1.5 

Hz, 1 H), 12.01 (s, 1 H). 

(0471] 

Example 12( 113 ): 2,2-dimethyl-6-oxo-6-(9-(2,3.4,5-tetrafluorobenzyll-5,6,8.9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo[2.3-b]pyridin-7-yl]hexanoic acid 

TLC:Rf 0.51 (chloroform: methanol:water=50:10: 1 ); 
1H-NMR(DMSO-d6):8 0.97 - 1.14 (m, 6 H), 1.32- 1.55 (m, 4 H), 2.28-2.46 (m, 2 H), 2.63 -2.84 (m, 

2 H), 3.65 - 3.84 (m, 2 H), 4.68 (s, 2 H), 5.44- 5.60 (m, 2 H), 6.83 - 6.95 (m, 1 H), 7.10 (dd, J=7.5, 4.5 

Hz, I H), 7.89 (dd, J=7.5, 1.5 Hz, 1 H), 8.19 (dd, J=4.5, 1.5 Hz, 1 H), 12.04 (s, 1 H). 

[0472] 

Example 12(115): 2.2-dimethyl-6-oxo-6-[9-(2.3.5.6-tetrafluorobenzyll-5.6.8.9-tetrahydro-7H­

pyrido[ 4' ,3':4.5Jpyrrolo[2,3-b]pyridin-7-ylJhexanoic acid 

TLC:Rf 0.59(chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):8 1.00 - 1.16 (m, 6 H), 1.33 - 1.60 (m, 4 H), 2.32 - 2.47 (m, 2 H), 2.62- 2.83 (m, 

2 H), 3.66 - 3.84 (m, 2 H), 4.71 (s, 2 H), 5.47 - 5.66 (m, 2 H), 7.06 (dd, J=7.5, 4.5 Hz, 1 H), 7.78 - 7.93 

(m, 2 H), 8.16 (dd, J=4.5, 1.5 Hz, 1 H), 12.05 (s, 1 H). 

[0473] 

Example 12( 116): 6-[9-(2-fluoro-4-methylbenzyll-5,6,8.9-tetrahydro-7H-pyrido[ 4'.3':4,5Jpyrrolo[2.3-

b Jpyridin-7-ylJ-2.2-dimethyl-6-oxohexanoic acid 
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TLC:Rf 0.54(chloroform: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):8 0.97 - 1.13 (m, 6 H), 1.31 - 1.53 (m, 4 H), 2.24 (s, 3 H), 2.35 - 2.46 (m, 2 H), 

2.62 - 2.84 (m, 2 H), 3.66 - 3.83 (m, 2 H), 4.62 (s, 2 H), 5.38 - 5.52 (m, 2 H), 6.66 - 6.78 (m, I H), 6.83 

- 6.91 (m, I H), 7.00 - 7.13 (m, 2 H), 7.88 (d, J=8.0 Hz, I H), 8.18 (dd, J=4.5, 1.5 Hz, I H), 12.04 (s, I 

H). 

[0474] 

Example 12( 119): 6-[9-( 4-fluoro-3-methylbenzyl)-5,6, 8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.24(hexane: ethyl acetate=! :2); 
1H-NMR(DMSO-d6):8 0.98- 1.13 (m, 6 H), 1.33 -1.53 (m, 4 H), 2.10-2.83 (m, 7 H), 3.66-3.82 (m, 

2 H), 4.62 (s, 2 H), 5.34- 5.46 (m, 2 H), 6.84 -7.22 (m, 4 H), 7.83 -7.92 (m, I H), 8.18 - 8.26 (m, I H), 

12.02 (br s, I H). 

[0475] 

Example 12( 123 ): 6-[9-(3-fluoro-5-methyl benzyl )-5 ,6,8 ,9-tetrahydro-7H-pyrido [ 4' ,3 ':4,5 ]pyrrolo [2 ,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.49(chloroform: methanol:water=50: I 0: I); 
1H-NMR(DMSO-d6):8 0.95 - 1.13 (m, 6 H), 1.31 - 1.53 (m, 4 H), 2.18 - 2.46 (m, 2 H), 2.22 (s, 3 H), 

2.63 - 2.84 (m, 2 H), 3.67 - 3.82 (m, 2 H), 4.62 (s, 2 H), 5.35 - 5.50 (m, 2 H), 6.60 - 6.94 (m, 3 H), 7.09 

(dd, J=7.5, 4.5 Hz, I H), 7.84 -7.93 (m, I H), 8.17 - 8.24 (m, I H), 12.04 (s, I H). 

[0476] 

Example 12( 130): 6-[9-(3-fluoro-4-methylbenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5Jpyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.44(methylene chloride: ethyl acetate: methanol=8:4: I); 
1H-NMR(DMSO-d6):8 0.99- I.I I (m, 6 H) 1.32 - 1.52 (m, 4 H) 2.16 (s, 3 H) 2.21 - 2.84 (m, 4 H) 3.67 

- 3.83 (m, 2 H) 4.62 (s, 2 H) 5.38 - 5.49 (m, 2 H) 6.77 - 6.98 (m, 2 H) 7.09 (dd, J=7.9, 4.8 Hz, I H) 

7.14-7.23 (m, I H) 7.84- 7.92 (m, I H) 8.17 - 8.24 (m, I H) 12.04 (br. s., I H). 

[0477] 

Example 12( 133): 6-[9-( 4-chloro-3-methylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.29(hexane: ethyl acetate=l:2); 
1H-NMR(DMSO-d6):8 0.96- 1.14 (m, 6 H), 1.28-1.56 (m, 4 H), 2.18 -2.29 (m, 3 H), 2.34 -2.83 (m, 

4 H), 3.66- 3.86 (m, 2 H), 4.61(s,2 H), 5.33 - 5.51(m,2 H), 6.80- 6.97 (m, I H), 7.09 (dd, J=7.9, 4.8 

Hz, I H), 7.14 - 7.25 (m, I H), 7.26- 7.37 (m, I H), 7.83 - 7.94 (m, I H), 8.15 - 8.26 (m, I H), 12.05 (s, 

I H). 

[0478] 

Example 12( 13 7): 6-[9-(2-fluoro-5-methylbenzyl )-5, 6, 8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4, 5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.47(methylene chloride: ethyl acetate: methanol=8:4:1) ; 
1H-NMR(DMSO-d6):8 I.OJ - 1.11 (m, 6 H) 1.35 - 1.54 (m, 4 H) 2.08 - 2.17 (m, 3 H) 2.24 - 2.84 (m, 4 

H) 3.68 -3.84 (m, 2 H) 4.64 (s, 2 H) 5.40- 5.53 (m, 2 H) 6.65 - 6.76 (m, I H) 7.04- 7.17 (m, 3 H) 7.84 
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- 7.94 (m, I H) 8.15 - 8.24 (m, I H) 12.05 (br. s., I H). 

[0479] 

Example 12( 13 8): 6-{9-[( 4-chloro-3-thienyllmethylJ-5,6,8,9-tetrahydro-7H­

pyrido[ 4 '.3 ': 4,5 ]pyrrolo [2.3-b ]pyridin-7-yl }-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.54( chloroform: methanol=! 0: I); 
1H-NMR(DMSO-d6):o 0.98- 1.14 (m, 6 H), 1.33 - 1.54 (m, 4 H), 2.21 -2.51(m,2 H), 2.62 -2.85 (m, 

2 H), 3.65 -3.88 (m, 2 H), 3.66- 3.87 (m, 2 H), 4.64 (s, 2 H), 5.30- 5.47 (m, 2 H), 6.81- 7.16 (m, 2 H), 

7.59 - 7.69 (m, I H), 7.82 - 7.94 (m, I H), 8.13 - 8.23 (m, I H). 

[0480] 

Example 12(139): 6-[9-(2,6-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-y!J-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.50( chloroform: methanol= I 0: I); 
1H-NMR(DMSO-d6):o 0.98 - 1.16 (m, 6 H), 1.35 - 1.54 (m, 4 H), 2.22 - 2.49 (m, 2 H), 2.57 - 2.82 (m, 

2 H), 3.64 - 3.82 (m, 2 H), 4.64 (s, 2 H), 5.42 - 5.57 (m, 2 H), 6.97 - 7.14 (m, 3 H), 7.31 - 7.46 (m, I H), 

7.76 - 7.89 (m, I H), 8.11 - 8.21 (m, I H), 12.04 (s, I H). 

[0481] 

Example 12( 142 ): 6-[9-( 5-chloro-2-fluorobenzvll-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4' ,3' :4, 5]pyrro lo [2.3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

[0482] 

Cl 

[0483] 

~ 
N 

F 

TLC:Rf0.42(methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 1.02 - 1.09 (m, 6 H) 1.37 - 1.53 (m, 4 H) 2.24 - 2.83 (m, 4 H) 3.70- 3.84 (m, 2 

H) 4.64 - 4.71 (m, 2 H) 5.45 - 5.53 (m, 2 H) 6.87 - 6.94 (m, I H) 7.10 (dd, J=7.7, 4.8 Hz, I H) 7.26 -

7.34 (m, I H) 7.35 - 7.43 (m, I H) 7.85 - 7.94 (m, I H) 8.16- 8.23 (m, I H) 12.02 (br. s., I H). 

[0484] 

Example 12( 143 ): 2,2-dimethyl-6-oxo-6-[9-(2.3,5-trifluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2.3-b]pyridin-7-yllhexanoic acid 

TLC:Rf0.47(methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 0.96 - 1.14 (m, 6 H) 1.37- 1.56 (m, 4 H) 2.22 -2.86 (m, 4 H) 3.70-3.85 (m, 2 

H) 4.63 - 4.75 (m, 2 H) 5.50 - 5.60 (m, 2 H) 6.44 - 6.55 (m, I H) 7.10 (dd, J=7.8, 4.9 Hz, I H) 7.41 -

7.51 (m, I H) 7.87 - 7.92 (m, I H) 8.17 - 8.21 (m, I H) 12.04 (br. s., I H). 

[0485] 
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Example 12( 145): 6-[9-(3-fl uorobenzvll-1,3 ,4,9-tetrahydro-2H-beta-carbo lin-2-yl J-2,2-d imethyl-6-

oxohexanoic acid 

TLC:Rf 0.59 (chloroform: methanol:water=50: 10:1); 
1H-NMR(DMSO-d6):o 0.94- 1.16 (m, 6 H) 1.31 -1.55 (m, 4 H) 2.24- 2.46 (m, 2 H) 2.78 (br. s., 2 H) 

3.65 - 3.87 (m, 2 H) 4.63 (s, 2 H) 5.31 - 5.49 (m, 2 H) 6.81 (m, 2 H) 6.95 - 7.15 (m, 3 H) 7.25 - 7.51 (m, 

3 H) 12.03 (s, I H). 

[0486] 

Example 12( 146): 6-{9-[(2,5-dimethyl-1.3-thiazo 1-4-yllmethylJ-l ,3, 4 ,9-tetrahydro-2H-beta-carbo lin-2-

y i}-2,2-dimethy l-6-oxohexanoic acid 

TLC:Rf 0.53 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 0.97 - 1.16 (m, 6 H) 1.34 - 1.58 (m, 4 H) 2.27 - 2.47 (m, 8 H) 2.58 - 2.82 (m, 2 

H) 3.63 -3.81(m,2 H) 4.57 -4.74 (m, 2 H) 5.36-5.56 (m, 2 H) 6.97- 7.05 (m, 1H)7.06- 7.15 (m, 1 

H) 7.36- 7.50 (m, 2 H) 12.05 (s, 1 H). 

[0487] 

Example 12( 147): 6-[9-( 4-cyanobenzvl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-2.2-dimethyl-6-

oxohexanoic acid 

TLC:Rf 0.56 (chloroform: methanol:water=50: 10: 1); 
1H-NMR(DMSO-d6):o 0.95 - 1.14 (m, 6 H) 1.30- 1.56 (m, 4 H) 2.19-2.48 (m, 2 H) 2.61 - 2.87 (m, 2 

H) 3.65 - 3.85 (m, 2 H) 4.60 (s, 2 H) 5.41 - 5.57 (m, 2 H) 6.96- 7.22 (m, 4 H) 7.33 - 7.40 (m, 1 H) 7.45 

(d, J=7.50 Hz, 1 H) 7.69 - 7.82 (m, 2 H) 12.04 (s, 1 H). 

[0488] 

Example 12( 148): 6-[9-( 4-carbamoylbenzvll- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-2,2-dimethyl-6-

oxohexanoic acid 

TLC:Rf 0.42( chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 0.96- 1.14 (m, 6 H) 1.29- 1.58 (m, 4 H) 2.20 - 2.46 (m, 2 H) 2.61 - 2.87 (m, 2 

H) 3.66-3.86 (m, 2 H) 4.62 (s, 2 H) 5.33 - 5.52 (m, 2 H) 6.96- 7.14 (m, 4 H) 7.31 (br. s., 1H)7.34 -

7.49 (m, 2 H) 7.71 - 7.81 (m, 2 H) 7.87 (br. s., 1H)12.04 (br. s., 1 H). 

[0489] 

Example 12( 150): 6-[9-C 4-chloro-2,6-difluorobenzvll-5.6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2.3-b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.17 (hexane: ethyl acetate=1:2); 
1H-NMR(DMSO-d6):o 1.00- 1.16 (m, 6 H) 1.37 - 1.56 (m, 4 H) 2.23 - 2.82 (m, 4 H) 3.64 - 3.86 (m, 2 

H) 4.69 (s, 2 H) 5.38 - 5.56 (m, 2 H) 6.99 - 7.12 (m, 1 H) 7.28 - 7.46 (m, 2 H) 7.79- 7.90 (m, 1 H) 8.11 

- 8.22 (m, 1 H) 12.07 (s, 1 H). 

[0490] 

Example 12( 152): 6-[9-(3-chloro-2,6-difluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ':4 ,5Jpyrrolo[2 .3-b] pyridin-7 -yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.53 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o I.00- 1.10 (m, 6 H) 1.38 - 1.56 (m, 4 H) 2.23 - 2.84 (m, 4 H) 3.67 - 3.83 (m, 2 

H) 4.65 - 4.73 (m, 2 H) 5.46 - 5.57 (m, 2 H) 7.05 (dd, J=7.8, 4.7 Hz, 1 H) 7.13 - 7.21 (m, 1H)7.55 -
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7.65 (m, 1 H) 7.83 (dd, J=7.7, 1.5 Hz, 1 H) 8.16 (dd, J=4.8, 1.7 Hz, 1 H) 12.05 (br. s., 1 H). 

[0491] 

Example 12( 159): 6-{9-[( 6-chloro-3-pyridiny])methyll- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-2,2-

dimethyl-6-oxohexanoic acid 

TLC:Rf 0.44(chloroform: methanol:water=50: 10: l); 

MS (ESI, Pos. 20 V) : m/z=545 (M + H)'. 

[0492] 

Example 12( 160): 6-{9-[( 1,3-dimethyl- l H-pyrazol-5-y])methyll- l ,3,4,9-tetrahydro-2H-beta-carbolin-

2-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.36 (chloroform: methanol:water=50:10:1); 

MS (ESI, Pos. 20 V) : m/z=437 (M + H)+. 

[0493] 

Example 12( 163 ): 6-[9-( 4-chloro-3,5-difluorobenzv])-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.45(methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=490 (M + Ht 
[0494] 

Example 12( 164 ): 6-[9-( 4-chloro-2,5-difluorobenzy])-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.46(methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=490 (M + H)+. 

[0495] 

Example 12( 166): 6-{9-[(5-fluoro-2-thieny])methyll-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3' :4,5] pyrrolo[2,3-b] pyridin-7 -yl }-2,2-dimethyl-6-oxohexano ic acid 

TLC:Rf 0.42(methylene chloride: ethyl acetate: methanol=8:4: l); 

MS (ESI, Pos. 20 V) : m/z=444 (M + H)'. 

[0496] 

Example 12(172): 6-19-[( 4,5-dichloro-2-thieny])methyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.44(chloroform: methanol:water=50: 10: l); 

MS (ESI, Pos. 20 V) : m/z=494 (M + H)'. 

[0497] 

Example 12( l 7 4): 6-{9-[(5-fluoro-3-thienyllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo[2,3-b ]pyridin-7-yl}-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.36(methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=444 (M + H)'. 

[0498] 

Example 12(178): 6-[9-(3-chloro-4-methoxybenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.61 (ethyl acetate); 
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MS (FAB, Pos.): m/z=484 (M + H)'. 

[0499] 

Example 12( 181): 6-[9-(3-chloro-4-methylbenzv])-5.6, 8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-

b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.43 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=468 (M + H)'. 

[0500] 

Example 12( 182): 6-[9-(3-fluoro-4-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.43 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=468 (M + H)'. 

[0501] 

Example 12( 187): 6-[9-(3-fluoro-5-methoxybenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b Jpyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.48 (methylene chloride: methanol=9:1); 

MS (ESI, Pos. 20 V): m/z=468 (M + H)'. 

[0502] 

Example 12( 188): 6-[9-(2-fluoro-3-methoxybenzy0-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b lpyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf0.43 (methylene chloride: methanol=9:1); 

MS (ESI, Pos. 20 V): m/z=468 (M + H)'. 

[0503] 

Example 12( 195): 6-[9-( 4-fluoro-3-methoxybenzy0-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.50 (chloroform: methanol=! 0: l); 

MS (FAB, Pos.): m/z=468 (M + H)'. 

[0504] 

Example 12( 198): 2,2-dimethyl-6-{9-[(2-methyl-1.3-thiazol-5-yOmethyll-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pvridin-7-yl\-6-oxohexanoic acid 

TLC:Rf 0.45 (methylene chloride: methanol:water=90: 10: 1); 

MS (FAB, Pos.): m/z=441 (M + H)'. 

[0505] 

Example 13: ethyl 6-diazo-3,3-dimethyl-5-oxohexanoate 

[0506] 

0 H3C CH3 0 

N2HC~O/'-....CH3 
[0507] 

4,4-Dimethyldihydro-2H-pyran-2,6-(3H)-dione (7.11 g) was dissolved in ethanol (50 ml), and 

the solution was stirred at l00°C for 16 hours. After cooled to room temperature, the reaction solution 

was concentrated under reduced pressure. The reaction mixture was diluted with ethyl acetate, and 
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extracted with an aqueous saturated sodium bicarbonate solution. To the aqueous layer was added SN 

hydrochloric acid to make the solution acidic, followed by extraction with ethyl acetate. The organic 

layer was dried with anhydrous magnesium sulfate, and concentrated. The residue was purified by 

silica gel column chromatography (hexane: ethyl acetate= 7: 3). The resulting compound (1.50 g) 

was dissolved in ethyl acetate (13.3 mL), thionyl chloride (1.16 mL) was added, and the mixture was 

stirred at 60°C for 8 hours. After cooled to room temperature, the reaction solution was concentrated 

under reduced pressure. To a mixed solution (15 mL) ofTHF: acetonitrile (I : 1) was added a 2.0M 

trimethylsilyldiazomethane/hexane solution (8.8 mL), this was cooled to 0°C, a THF: acetonitrile (I : 

1) mixed solution (6 mL) of the acid chloride was added, a temperature was raised to room temperature, 

and the mixture was stirred for 1 hour. The reaction solution was concentrated under reduced pressure, 

and the resulting yellow oil was treated with a silica gel column (hexane : ethyl acetate= 90 : I 0--'> 

70 : 30) to obtain the title compound ( 1.21 g) having the following physical property values. 

TLC: Rf0.28 (hexane: ethyl acetate=4 : I); 
1H-NMR(CDCI,):8 1.12 (s, 6 H), 1.26 (t, J=7.l Hz, 3 H), 2.34 - 2.47 (m, 4 H), 4.13 (q, J=7.l Hz, 2 H), 

5.38 (s, I H). 

[0508] 

Example 14: 6-ethoxy-4.4-dimethyl-6-oxohexanoic acid 

[0509] 

HaC CH3 0 

H02C~O~CH3 
[051 OJ 

The compound (1.06 g) produced in Example 13 was dissolved in benzyl alcohol (5.0 mL), 

triethylamine ( 1.39 mL) and silver acetate ( 17 mg) were sequentially added, and the mixture was 

stirred at room temperature for 15 minutes. Further, a temperature was raised to 60°C, the mixture was 

stirred for 1 hour, and cooled to room temperature, and the reaction solution was placed into IN 

hydrochloric acid (10 mL), followed by extraction with hexane (30 mL). The extract solution was 

washed with IN hydrochloric acid (5 mL) and an aqueous saturated sodium chloride solution (10 mL), 

dried with anhydrous magnesium sulfate, and concentrated under reduced pressure. The resulting pale 

yellow liquid was treated with a silica gel colulmn (hexane : ethyl acetate= I 00 : 0 --'> 90 : I 0--'> 85 : 

15). The resulting compound (728 mL) was dissolved in ethanol (5.0 mL), I 0% palladium carbon 

(50% hydrous product, 73mg) was added under the nitrogen atmosphere, and hydrogen was blown into 

the solution for 1.5 hours while stirred at room temperature. After the system was replaced with 

nitrogen, the catalyst was filtered off using Celite, followed by concentration under reduced pressure, 

to obtain the title compound (459 mg) having the following physical property values. 

TLC : Rf0.39 (hexane: ethyl acetate=2 : !); 
1H-NMR(CDCI,):8 1.02 (s, 6 H), 1.26 (t, J=7. I Hz, 3 H), 1.63 - 1.76 (m, 2 H), 2.20 (s, 2 H), 2.31 - 2.44 

(m, 2 H), 4.12 (q, J=7.l Hz, 2 H). 

[0511] 

Example 15: 6-(9-benzyl- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yl)-3,3-dimethyl-6-oxohexanoic acid 

[0512] 
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N OH 

~ 0 

[0513] 

The compound produced in Example 14anda13-carboline derivative produced by operation 

in accordance with Example I were used, which were subjected to operations in accordance with 

Example 11 and Example 12 to obtain the following compound. 

TLC:Rf0.38 (hexane: ethyl acetate=2:3); 
1H-NMR(DMSO-d6):o 0.86 - 1.01 (m, 6 H) 1.43 - 1.62 (m, 2 H) 2.03 - 2.52 (m, 4 H) 2.64 - 2.85 (m, 2 

H) 3.72 - 3.84 (m, 2 H) 4.60 - 4.69 (m, 2 H) 5.31 - 5.44 (m, 2 H) 6.96 - 7.12 (m, 4 H) 7.17 - 7.33 (m, 3 

H) 7.37 - 7.48 (m, 2 H) 11.94 (s, 1 H). 

[0514] 

Example 15(1) - Example 15(29) 

A corresponding ester in place of 6-ethoxy-4,4-dimethyl-6-oxohexanoic acid, and a 13-

carboline derivative produced by operation in accordance with Example 1 or a 

tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4 ~ 

Example 5 ~ Example 6 ~ Example 7 ~ Example 1 were used, which were subjected to operation in 

accordace with Example 11 and, if necessary, subjected to operation in accordance with Example 12 to 

obtain the following compounds. 

[0515] 

Example 15( 1 ): ethyl 6-(9-benzvl- l .3.4.9-tetrahydro-2H-beta-carbolin-2-yl)-3 .3-dimethyl-6-

oxohexanoate 

TLC:Rf0.36 (hexane: ethyl acetate=3:2); 
1H-NMR(CDCJ,):o 0.88 - I.I I (m, 6 H) 1.17 - 1.31 (m, 3 H) 1.54 - 1.81 (m, 2 H) 2.08 - 2.27 (m, 2 H) 

2.21 - 2.54 (m, 2 H) 2.78-2.99 (m, 2 H) 3.74-3.98 (m, 2 H) 4.00-4.19 (m, 2 H) 4.53 -4.76 (m, 2 H) 

5.22 - 5.36 (m, 2 H) 6.97 - 7.34 (m, 8 H) 7.47 - 7.57 (m, 1 H). 

[0516] 

Example 15(2): ethyl 6-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-

b Jpyridin-7-yll-3 ,3-dimethyl-6-oxohexanoate 

TLC:Rf0.18 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC13):o 5.31 - 5.50 (m, 6 H) 5.60- 5.71(m,3 H) 5.95 - 6.16 (m, 2 H) 6.52 - 6.63 (m, 2 H) 

6.64- 6.92 (m, 2 H) 7.14- 7.35 (m, 2 H) 8.13 - 8.36 (m, 2 H) 8.52 (q, J=7.50 Hz, 2 H) 8.92 - 9.11 (m, 2 

H) 9.81 - 9.99 (m, 2 H) 11.08 - 11.39 (m, 3 H) 11.43 - 11.53 (m, 1H)11.58 - 11.63 (m, 1H)12.14-

12.25 (m, 1H)12.66 - 12.74 (m, 1 H). 

[0517] 

Example 15(3): 6-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5Jpyrrolo[2.3-b ]pyridin-7-
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yll-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.23 (hexane: ethyl acetate=2:3); 
1H-NMR(CDC13):o 0.95 - l.15 (m, 6 H) 1.62 -1.84 (m, 2 H) 2.17 -2.30 (m, 2 H) 2.24-2.56 (m, 2 H) 
2.77 -2.95 (m, 2 H) 3.76- 3.99 (m, 2 H) 4.51 - 4.72 (m, 2 H) 5.43 - 5.57 (m, 2 H) 6.73 - 6.83 (m, I H) 
6.85 - 7.00 (m, 2 H) 7.06- 7.17 (m, I H) 7.21 - 7.25 (m, I H) 7.76- 7.90 (m, I H) 8.28- 8.36 (m, I H). 

[0518] 

Example 15( 4 ): 6-{9-[(5-chloro-3-thienyl)methy!J-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-

b Jpyridin-7-yll-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.26 (hexane: ethyl acetate=! :2); 
1H-NMR(DMSO-d6):o 0.88 - 1.02 (m, 6 H), 1.45 - 1.63 (m, 2 H), 2.08 - 2.18 (m, 2 H), 2.23 - 2.85 (m, 
4 H), 3.72 -3.88 (m, 2 H), 4.65 -4.78 (m, 2 H), 5.29- 5.43 (m, 2 H), 6.87 - 7.01 (m, I H), 7.04- 7.19 

(m, 2 H), 7.83 - 7.92 (m, I H), 8.16 - 8.27 (m, l H), 11.97 (s, I H). 

[0519] 

Example 15( 6): 6-(9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-
b Jpyridin-7-ylJ-3 .3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.52 (ethyl acetate); 
1H-NMR(DMSO-d6):o 0.87 -1.03 (m, 6 H) 1.43 - 1.64 (m, 2 H) 2.03 - 2.19 (m, 2 H) 2.23 -2.88 (m, 4 

H) 3.72 - 3.87 (m, 2 H) 4.62 - 4.74 (m, 2 H) 5.44 - 5,57 (m, 2 H) 6.77 - 6.88 (m, I H) 7.11 (dd, J=7.8, 
4.8 Hz, I H) 7.15 - 7.22 (m, I H) 7.43 - 7.53 (m, I H) 7.91 (dd, J=7.8, 1.6 Hz, I H) 8.20 (dd, J=4.8, 1.6 

Hz, 1 H) 11.97 (s, I H). 

[0520] 

Example 15(7): 6-[9-(2.4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-ylJ-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.43( ethyl acetate); 
1H-NMR(DMSO-d6):o 0.85 - 1.05 (m, 6 H) 1.42 - 1.65 (m, 2 H) 2.03 - 2.22 (m, 2 H) 2.24 - 2.89 (m, 4 
H) 3.72 - 3.87 (m, 2 H) 4.61 - 4.76 (m, 2 H) 5.39 - 5.57 (m, 2 H) 6.83 - 7.04 (m, 2 H) 7.11 (dd, J=7.7, 
4.8 Hz, I H) 7.20 - 7.37 (m, I H) 7.90 (dd, J=7.7, 1.5 Hz, I H) 8.20 (dd, J=4.8, 1.5 Hz, I H) 11.97 (s, I 

H). 

[0521] 

Example 15 (8): 6-(9-(3-chloro-2, 4-difl uorobenzyl)-5, 6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3': 4,5]pyrrolo[2.3-
b ]pyridin-7-y!J-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.46 (ethyl acetate); 

I H-NMR(DMSO-d6):o 0.86 - 1.05 (m, 6 H) 1.41 - 1.64 (m, 2 H) 2.05 - 2.19 (m, 2 H) 2.25 - 2.87 (m, 4 
H) 3.71 - 3.88 (m, 2 H) 4.59 - 4.76 (m, 2 H) 5.43 - 5.62 (m, 2 H) 6.81 - 6.98 (m, I H) 7.11 (dd, J=7.7, 
4.8 Hz, I H) 7.16- 7.28 (m, I H) 7.84 - 7.96 (m, I H) 8.16- 8.25 (m, I H) 11.97 (s, I H). 

[0522] 

Example 15(! 0): 6-(9-( 4-fluorobenzyl)-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-
yl]-3 .3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.22 (ethyl acetate: methanol=19:1); 
1H-NMR(DMSO-d6):o 0.84 - 1.05 (m, 6 H) 1.41 - 1.63 (m, 2 H) 2.04 - 2.18 (m, 2 H) 2.18 - 2.32 (m, 2 
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H) 2.62 - 2.88 (m, 2 H) 3.69 - 3.86 (m, 2 H) 4.57 - 4.72 (m, 2 H) 5.38 - 5.54 (m, 2 H) 7.01 - 7.27 (m, 5 

H) 7.83 - 7.95 (m, 1 H) 8.16 - 8.27 (m, 1 H) 11.97 (br s, 1 H). 

(0523] 

Example 15(11 ): 3,3-dimethyl-6-oxo-6-[9-(3.4,5-trifluorobenzvl)-5,6.8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jovrrolo[2.3-b ]pyridin-7-yl]hexanoic acid 

TLC:Rf 0.28(ethyl acetate: methanol=l9: l); 
1H-NMR(DMSO-d6):o 0.87 - 1.04 (m, 6 H) 1.43 - 1.65 (m, 2 H) 2.05 -2.19 (m, 2 H) 2.22 -2.47 (m, 2 

H) 2.65 - 2.87 (m, 2 H) 3.73 - 3.87 (m, 2 H) 4.60 -4.74 (m, 2 H) 5.41 - 5.53 (m, 2 H) 6.96 - 7.20 (m, 3 

H) 7.88-7.96 (m, 1H)8.18- 8.26 (m, 1H)11.97 (s, 1 H). 

(0524] 

Example 15(] 2): 6-(9-( 4-chlorobenzvl)-5.6.8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-b ]pyridin-7-

ylJ-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.25 (ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):o 0.87 - 1.04 (m, 6 H) 1.41 - 1.61 (m, 2 H) 2.04 - 2.17 (m, 2 H) 2.19 - 2.47 (m, 2 

H) 2.63 - 2.87 (m, 2 H) 3.72 - 3.86 (m, 2 H) 4.56 - 4.71 (m, 2 H) 5.42 - 5.54 (m, 2 H) 7.05 - 7.22 (m, 3 

H) 7.28- 7.43 (m, 2 H) 7.85 - 7.96 (m, 1 H) 8.17 - 8.27 (m, 1H)11.97 (s, 1 H). 

(0525] 

Example 15( 13): 3.3-dimethyl-6-oxo-6-(9-(2.4.5-trifluorobenzvl)-5.6.8.9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b]pyridin-7-yl]hexanoic acid 

TLC:Rf0.47(ethyl acetate: methanol=19:1); 
1H-NMR(DMSO-d6):o 0.88 - 1.04 (m, 6 H) 1.45 - 1.63 (m, 2 H) 2.07 - 2.18 (m, 2 H) 2.29 - 2.47 (m, 2 

H) 2.65 - 2.86 (m, 2 H) 3.74 - 3.86 (m, 2 H) 4.65 - 4.76 (m, 2 H) 5.41 - 5.54 (m, 2 H) 7.01 (ddd, 

J=l0.70, 8.87, 7.14 Hz, 1 H) 7.11 (dd, J=7.68, 4.76 Hz, 1 H) 7.52 - 7.68 (m, 1 H) 7.91 (dd, J=7.68, 1.28 

Hz, 1 H) 8.21 (dd, J=4.76, 1.46 Hz, 1 H) 11.97 (s, 1 H). 

(0526] 

Example 15 ( 15): 6-{9-[(5-chloro-2-thienyl)methylJ-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.42 (ethyl acetate: methanol=19:1); 
1H-NMR(DMSO-d6):o 0.87 - 1.04 (m, 6 H) 1.47 - 1.66 (m, 2 H) 2.09 - 2.18 (m, 2 H) 2.28 - 2.47 (m, 2 

H) 2.62 - 2.84 (m, 2 H) 3.70 - 3.86 (m, 2 H) 4.70 - 4.84 (m, 2 H) 5.48 - 5.64 (m, 2 H) 6.90 - 7.05 (m, 2 

H) 7.12 (dd, J=7.68, 4.76 Hz, 1 H) 7.82 - 7.95 (m, 1 H) 8.20 - 8.30 (m, 1 H) 12.00 (br s, 1 H). 

[0527] 

Example 15( 16): 6-{9-[(2,5-dimethyl-3-thieny])methyl]-5,6,8,9-tetrahydro-7H­

pyrido [ 4' .3' :4, 5]pyrrolo[2.3-b ]pyridin-7 -yl }-3 .3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.47(ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):o 0.90 - 1.03 (m, 6 H) 1.46 - 1.63 (m, 2 H) 2.10 - 2.17 (m, 2 H) 2.18 - 2.25 (m, 3 

H) 2.25 - 2.47 (m, 5 H) 2.62 - 2.85 (m, 2 H) 3.70 - 3.84 (m, 2 H) 4.58 - 4.70 (m, 2 H) 5.18 - 5.36 (m, 2 

H)6.17-6.35 (m, 1H)7.0l -7.16(m, 1 H)7.88 (dd,J=7.87, l.46Hz, 1 H)8.15-8.32(m,1H)11.98 

(s, 1 H). 

[0528] 
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Example 15( I 7): 6-[9-(3 ,5-dichlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b Jpyridin-7-yll-3,3-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.52( chloroform: methanol:water=50: 10: I); 

MS (ES!, Pas. 20 V) : m/z=488 (M + H)'. 

[0529] 

Example 15 (20): 6- I 9-[C 4-chloro-2-thienyllmethy!J-5, 6,8,9-tetrahydro-7H-pyrido [ 4' J ': 4,5 Jpyrrolo[2J­

b Jpyridin-7-yll-3J-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.52( chloroform: methanol:water=5 0: I 0: I); 

MS (ES!, Pas. 20 V) : m/z=460 (M + H)'. 

[0530] 

Example 15(21): 6-[9-( 4-chloro-3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2J­

b Jpyridin-7-y!J-3,3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.38(methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ES!, Pas. 20 V) : m/z=472 (M + H)'. 

[0531] 

Example 15 (23 ): 6-[9-( 4-cyanobenzvl )-1,3, 4,9-tetrahydro-2H-beta-carbolin-2-y !J-3 ,3-dimethyl-6-

oxohexanoic acid 

TLC:Rf 0.55( chloroform: methanol:water=50: 10: I); 

MS (ES!, Pas. 20 V) : m/z=444 (M + H)'. 

[0532] 

Example 15 (24 ): 6- I 9-[( 6-chloro-3-pyridiny!lmethy !J-1 J ,4,9-tetrahydro-2H-beta-carbolin-2-yl }-3 ,3-

dimethy l-6-oxo hexanoic acid 

TLC:Rf 0.43(chloroform: methanol=! 0: I); 

MS (FAB, Pas.) : m/z=454 (M +Ht. 

[0533] 

Example 15(26): 6-19-[Cl ,3-dimethyl- l H-pyrazol-5-yllmethy!J- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-

yll-3J-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.36(chloroform: methanol=! 0: !); 

MS (FAB, Pas.) : m/z=437 (M + H)'. 

[0534] 

Example 15(27): 6-19-[(2,5-dimethyl- l ,3-thiazol-4-yllmethyl]- l ,3 .4,9-tetrahydro-2H-beta-carbolin-2-

yl}-3J-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.40(chloroform: methanol=! 0: I); 

MS (FAB, Pas.) : m/z=454 (M + H)'. 

[0535] 

Ex amp le 15 (29): 3 J-dimethyl-6-oxo-6-[9-(2,3, 4, 6-tetrafluorobenzyl)-5, 6,8,9-tetrahydro-7H­

pyrido [ 4',3':4,5]pyrrolo[2J-b ]pyridin-7-y!Jhexanoic acid 

TLC:Rf 0.4 !(chloroform: methanol:water= 50: I 0: !); 

MS (ES!, Pas. 20 V): m/z=983 (2M + H)\ 492 (M + H)'. 

[0536] 
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Example 16: 7-(chloroacetvi)-9-(3-fluorobenzyl)-6, 7,8,9-tetrahydro-5H-pyrido[ 4',3 ':4,5lpyrrolo[2,3-

b]pyridine 

(0537] 

F, 

f \ 

(0538] 

~ 
N 

~ 

,/ 

N N 

~Cl 
0 

To a suspension of 9-(3-fluorobenzyl)-6, 7,8,9-tetrahydro-5H-pyrido[ 4' ,3' :4,5]pyrrolo[2,3-

b ]pyridine (500 mg) produced by operation in accordance with Example 1 in THF (10 mL) were 

sequentially added triethylamine (0.59 mL) and chloroacetyl chloride (0.135 mL), and the mixture was 

stirred for 30 minutes. The reaction mixture was poured into an aqueous saturated sodium bicarbonate 

solution, followed by extraction with ethyl acetate. The organic layer was washed with an aqueous 

saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 

residue was purified by silica gel column chromatography (hexane: ethyl acetate= 1 : 1) to obtain the 

title compound ( 459 mg) having the following physical property values. 

TLC : Rf 0.29 (hexane: ethyl acetate=3 : 2); 
1H-NMR(CDC!,):8 2.80 - 3.02 (m, 2 H) 3.76 - 4.23 (m, 4 H) 4.50 - 4.75 (m, 2 H) 5.42 - 5.52 (m, 2 H) 

6.71 - 6.85 (m, 1 H) 6.86 - 7.03 (m, 2 H) 7.06- 7.15 (m, 1 H) 7.19 - 7.34 (m, I H) 7.77 - 7.88 (m, I H) 

8.26 - 8.37 (m, I H). 

(0539] 

Example 17: methyl 3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-

b] pyridin-7 -ylJ-2-oxoethoxyl-2,2-dimethylpropanoate 

(0540] 

(0541] 

To a solution of methyl 3-hydroxy-2,2-dimethylpropanoate (0.04 mL) in N,N­

dimethylformamide (2 mL) was added sodium hydride (60% in oil, 12 mg) at 0°C, and the mixture was 

stirred for 20 minutes. To the reaction mixture was added dropwise a solution of the compound (54 

mg) produced in Example 16 in N,N-dimethylformamide (1 mL), and the mixture was stirred for 1 
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hour. The reaction mixture was poured into ice water, followed by extraction with ethyl acetate. The 

organic layer was sequentially washed with water, and an aqueous saturated sodium chloride solution, 

dried with anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel 

column chromatography (hexame: ethyl acetate= I : 2) to obtain the title compound (28 mg) having 

the following physical property values. 

TLC:Rf 0.48(hexane: ethyl acetate=! : 2); 
1H-NMR(CDC!,):o 1.04- 1.33 (m, 6 H) 2.77 - 2.92 (m, 2 H) 3.38 - 3.57 (m, 2 H) 3.57 - 3.70 (m, 3 H) 

3.74 - 3.96 (m, 2 H) 4.01 - 4.27 (m, 2 H) 4.53 - 4.67 (m, 2 H) 5.43 - 5.51 (m, 2 H) 6.71 - 7.00 (m, 3 H) 

7.05 - 7.14 (m, I H) 7.18- 7.31(m,IH)7.76- 7.86 (m, I H) 8.26- 8.34 (m, I H). 

(0542] 

Example 18: 3-{2-[9-(3-fluorobenzvl)-5.6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5lpyrrolo(2,3-b]pyridin-7-

yll-2-oxoethoxyl-2,2-dimethylpropanoic acid 

To the compound (28 mg) produced in Example 17 in a mixture solution of ethylene glycol 

dimethyl ether (I mL) and methanol (I mL) was added a IN aqueous sodium hydroxide solution (I 

mL) at room temperature, and the mixture was stirred overnight. To the reaction mixture were added 

lN hydrochloric acid (I mL) and water, followed by extraction with ethyl acetate. The extract was 

washed with an aqueous saturated sodium chloride solution, dried with anhydrous sodium sulfate, and 

concentrated. The residue was purified by silica gel column chromatography (chloroform : methanol : 

water= 50: 10: I) to obtain the title compound (I I mg) having the following physical property values. 

TLC:Rf 0.51 (chloroform: methanol:water=50: IO: I); 
1H-NMR(DMSO-d6):o 0.97- 1.14 (m, 6 H) 2.66- 2.88 (m, 2 H) 3.35 - 3.50 (m, 2 H) 3.62 - 3.85 (m, 2 

H) 4.07 - 4.29 (m, 2 H) 4.61 (s, 2 H) 5.48 (s, 2 H) 6.84- 7.01 (m, 2 H) 7.02 - 7.11 (m, I H) 7.11 (dd, 

1=8.00, 4.50 Hz, I H) 7.33 (ddd, 1=8.00, 8.00, 6.00 Hz, I H) 7.90 (dd, 1=8.00, 1.50 Hz, I H) 8.21 (dd, 

1=4.50, 1.50 Hz, I H) 12.19 (s, I H). 

(0543] 

Example 18(1) - 18(23) 

A corresponding ester in place of methyl 3-hydroxy-2,2-dimethylpropanoate, and a 13-
carboline derivative produced by operation in accordance with Example I or a 

tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4 ~ 

Example 5 ~ Example 6 ~ Example 7 ~ Example I were used, which were subjected to operation in 

accordance with Exmaple 17 and, if necessary, subjected to operation in accordance with Example 18 

to obtain the following compounds. 

(0544] 

Example 18( I): 2-{2-[9-(3-fluorobenzv0-5.6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5Jpyrrolo[2,3-b ]pyridin-

7-ylJ-2-oxoethoxy}-2-methylpropanoic acid 

(0545] 
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[0546] 

TLC:Rf 0.33 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 1.17 - 1.42 (m, 6 H) 2.61 -2.90 (m, 2 H) 3.65 - 3.96 (m, 2 H) 4.02 -4.34 (m, 2 

H) 4.49 - 5.07 (m, 2 H) 5.36 - 5.64 (m, 2 H) 6.78 - 7.16 (m, 4 H) 7.24 - 7.38 (m, 1 H) 7.81 - 7.95 (m, 1 

H) 8.14 - 8.27 (m, 1 H). 

[0547] 

Example 18(2): 3-12-[9-( 4-fluorobenzyll-5 ,6,8.9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b]pyridin-

7-ylJ-2-oxoethoxy}-2,2-dimethylpropanoic acid 

TLC:Rf 0.24( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pas.) : m/z=440(M +Ht. 

[0548] 

Example 18(3): 3-12-[9-(2,4-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b] pyridin-7-ylJ-2-oxoethoxy}-2,2-dimethylpropanoic acid 

TLC:Rf O. l 9(chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pas.) : m/z=453 (M + H)'. 

[0549] 

Example 18( 4 ): 2,2-dimethyl-3-12-oxo-2-[9-(3 ,4,5-trifluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethoxy}propanoic acid 

TLC:Rf 0.26(chloroform: methanol:water=l 0: 1 :0.1 ); 

MS (ES!, Pas.) : m/z=476 (M + H)'. 

[0550] 

Example 18( 5): 2,2-dimethyl-3-12-oxo-2-[9-(2, 4,5-trifluorobenzyll-5,6, 8, 9-tetrahydro-7H­

pyrido[ 4' ,3':4,5]pyrrolo[2,3-b Jpyridin-7-ylJethoxy} propanoic acid 

TLC:Rf 0.20( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pas.) : m/z=476 (M + H)+. 

[0551] 

Example 18( 6 ): 3-12-[9-( 4-chlorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethoxy}-2,2-dimethylpropanoic acid 

TLC:Rf 0.18( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pas.) : m/z=456 (M + H)+. 

[0552] 

Example 18(7): 3-12-[9-( 4-chloro-2-fluorobenzyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethoxy}-2,2-dimethylpropanoic acid 
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TLC:Rf 0.16( chloroform: methanol:water= 10: 1 :0.1 ); 

MS (ESI, Pos.) : m/z=474 (M + H)•. 

[0553] 

Example 18(8): 3-12-[9-( 4-chloro-3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethoxyl-2,2-dimethylpropanoic acid 

TLC:Rf 0.13( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pos.) : m/z=474 (M + H)'. 

[0554] 

Example 18(9): 3-{2-[9-(3-chloro-4-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethoxy}-2,2-dimethylpropanoic acid 

TLC:Rf 0.15( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pos.) : m/z=474 (M +HJ', 

(0555] 

Example 18(1 ll: 2,2-dimethyl-3-{2-oxo-2-[9-(2,3,4,6-tetrafluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo(2,3-b ]pyridin-7-ylJethoxylpropanoic acid 

TLC:Rf 0.15( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ESI, Pos.) : m/z=494 (M + H)+. 

[0556] 

Example 18(13): 3-{2-[9-(3-chloro-2,4-difluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo(2,3-b ]pyridin-7-ylJ-2-oxoethoxyl-2,2-dimethylpropanoic acid 

TLC:Rf 0.19( chloroform: methanol:water=l 0: 1 :0.1); 

MS (ES!, Pos.) : m/z=492 (M + H)'. 

[0557] 

Example 18( 16): 3-{2-[9-(3,4-dichlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethoxyl-2,2-dimethylpropanoic acid 

TLC:Rf 0.21( chloroform: methanol:water=l 0: 1 :0.1); 

MS (FAB, Pos.) : m/z=490 (M + H)'. 

[0558] 

Example 18( 17): 3-{2-[9-(3,5-dichlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethoxyl-2,2-dimethylpropanoic acid 

TLC:Rf 0.24( chloroform: methanol:water=l 0: 1 :0.1); 

MS (FAB, Pos.) : m/z=490 (M + H)'. 

[0559] 

Example 18(20): 3-(2-{9-[( 4-chloro-2-thienyllmethylJ-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3' :4,5]pyrrolo[2,3-b Jpyridin-7 -yl }-2-oxoethoxy)-2,2-dimethylpropanoic acid 

TLC:Rf 0.22( chloroform: methanol:water=lO: I :0.1); 

MS (FAB, Pos.) : m/z=462 (M + H)'. 

[0560] 

Example 18(21): 3-(2-{ 9-[(5-chloro-3-thienyllmethylJ-5,6,8,9-tetrahydro-7H-

pyrido [ 4' ,3 ': 4,5 Jpyrrolo[2,3-b Jpyridin-7-yl }-2-oxoethoxy)-2,2-dimethylpropanoic acid 
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TLC:Rf 0.24( chloroform: methanol:water=l 0: 1 :0.1); 

MS (FAB, Pos.) : m/z=462 (M +Ht. 

[0561] 

Example 18(22): 3-(2-19-[(5-chloro-2-thienyllmethy!J-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b lpyridin-7-yll-2-oxoethoxy)-2,2-dimethylpropanoic acid 

TLC:Rf 0.33(chloroform: methanol:water= 10: l :0.1); 

MS (FAB, Pos.) : m/z=462 (M +Ht. 

[0562] 

Example 18(23 ): 3-(2-{9-[(2,5-dimethyl-3-thieny!lmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4.5lpyrrolo[2,3-b] pyridin-7 -yl }-2-oxoethoxy)-2,2-dimethylpropanoic acid 

TLC:Rf 0.22(chloroform: methanol:water=l 0: I :0.1); 

MS (FAB, Pos.) : m/z=456 (M +Ht. 

[0563] 

Example 19: methyl 3-[(2-{9-[C3-fluorbenzvllmethyll-5,6,8,9- tetrahydro-7H­

pyrido [ 4' ,3' :4.5Jpyrro lo[2,3-b ]pyridin-7-yl l-2-oxoethoxy)-2,2-dimethylpropanoate 

To the compound (72 mg) produced in Example 16 and methyl 3-amino-2,2-

dimethylpropanoate hydrochloride (67 mg) in THF solution (5 mL) was added triethylamine (0.14 mL) 

at 0°C. After stirred at room temperature for l hour, tetrabutylammonium bromide (10 mg) was added, 

and the mixture was stirred at 60°C for 14 hours. The reaction solution was cooled to room 

temperature, and to the reaction solution was added an aqueous saturated sodium bicarbonate solution, 

followed by extraction with ethyl acetate. After the extract solution was washed with an aqueous 

saturated sodium chloride solution (2 L), dried using anhydrous magnesium sulfate, and concentrated 

under reduced pressure. The resulting residue was purified with a silica gel column (ethyl acetate: 

methanol= 9: 1) to obtain the title compound (80 mg) having the following physical property values. 

TLC:Rf0.47 (chloroform: methanol:water=50:10:1); 
1H-NMR(CDC!,):o 1.08 - 1.26 (m, 6 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 - 3.96 (m, 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, 1 H), 7.16- 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-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5lpyrrolo[2,3-b]pyridin-7-

y IJ-2-oxoethyl} amino )-2,2-dimethy lpropanoic acid hydrochloride 

[0565] 

[0566] 
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The compound (10 mg) produced in Example 19 was dissolved in 5 mol/L hydrochloric acid 

(0.5 mL), and the solution was stirred at 60°C for 4 hours. The reaction solution was distilled off and 

concentrated under reduced pressure to obtain the title compound (8 mg) having the following physical 

property values. 

TLC:Rf0.30 (chloroform: methanol:water= 50:10:1); 
1H-NMR(DMSO-d6):o 1.17 - 1.29 (m, 6 H) 2.73 - 2.92 (m, 2 H) 2.98- 3.17 (m, 2 H) 3.65 - 3.93 (m, 2 

H) 4.13 - 4.26 (m, 2 H) 4.62 - 4.75 (m, 2 H) 5.44 - 5.59 (m, 2 H) 6.86 - 7.20 (m, 4 H) 7.27 - 7.41 (m, 1 

H) 7.90 - 8.02 (m, 1 H) 8.18 - 8.29 (m, 1 H) 8.64 - 8.93 (m, 2 H). 

[0567] 

Example 20(1) - Example 20(2) 

A corresponding carboxylic acid ester derivative in place of methyl 3-amino-2,2-

dimethylpropanoate was used, which was subjected to operation in accordance with Example 17 and 

Example 18 to obtain the following compounds. 

[0568] 

Example 20( 1 ): 2-({2-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethy[}amino )-2-methylpropanoic acid hydrochloride 

TLC:Rf 0.34 (chloroform: methanol:water=50: 10: 1 ); 
1H-NMR(DMSO-d6):o 1.45 - 1.60 (m, 6 H) 2.72- 2.93 (m, 2 H) 3.72 - 3.97 (m, 2 H) 4.05 - 4.22 (m, 2 

H) 4.67 - 4.78 (m, 2 H) 5.45 - 5.59 (m, 2 H) 6.82 - 7.22 (m, 4 H) 7.25 - 7.40 (m, 1 H) 7.88 - 8.03 (m, 1 

H) 8.17 - 8.29 (m, 1 H) 8.97 - 9.38 (m, 2 H). 

[0569] 

Example 20(2): 3-[ {2-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7 -yl ]-2-oxoethy 1} (methyl)amino ]-2,2-dimethy lpropanoic acid hydrochloride 

TLC:Rf 0.43 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 1.09 - 1.39 (m, 6 H) 2.72 - 2.98 (m, 5 H) 3.22 - 4.03 (m, 4 H) 4.39 - 4.58 (m, 2 

H) 4.57 - 4.79 (m, 2 H) 5.52 (s, 2 H) 6.87 - 7.20 (m, 4 H) 7.27 - 7.41 (m, 1 H) 7.91 - 8.02 (m, 1 H) 8.20 

- 8.30 (m, 1 H) 9.04 - 9.43 (m, 1 H). 

[0570] 

Example 21: 2-ClH-indol-3-yllpropanenitrile 

[0571] 

=- ~N 

[0572] 

1H-pyrrolo[2,3-b]pyridin-3-ylacetonitrile (JOO mg) was dissolved in THF (1.5 mL), the 

solution was cooled to -30°C, lithium diisopropylamide (2.0M heptane: THF: ethylbenzene mixed 

solution, 0.01 mL) was added dropwise, and the mixture was stirred at 0°C for 30 minutes. After the 

reaction mixture was cooled to -30°C, methyl iodide (199 mg) was added dropwise, and the mixture 

131 



was stirred for 2 hours. The reaction mixture was poured into an aqueous saturated ammonium 

chloride solution, followed by extraction with ethyl acetate. The organic layer was sequentially 

washed with an aqueouse saturated sodium bicarbonate solution and an aqueous saturated sodium 

chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The residue was 

purified by silica gel column chromatography (hexane : ethyl acetate= 1 : 4) to obtain the title 

compound (103 mg) having the following physical property values. 

TLC: Rf0.42 (ethyl acetate); 
1H-NMR(CDC13):o 1.77 (d, J=7.0 Hz, 3 H), 4.16 (q, J=7.0 Hz, I H), 7.16 (dd, J=8.0, 5.0 Hz, I H), 7.33 

(d, J=3.0 Hz, 1 H), 8.03 (dd, J=8.0, 1.0 Hz, I H), 8.37 (dd, J=5.0, 1.0 Hz, I H), 9.18 (s, I H). 

[0573] 

Example 22: tert-butvl 4-methyl-l,3,4,9-tetrahydro-2H-beta-carboline-2-carboxylate 

[0574] 

[0575] 

To a suspension of lithium aluminum hydride (51 mg) in anhydrous THF (3 mL) was added 

dropwise a solution of the compound (77 mg) produced in Example 21 in anhydrous THF (I mL) at 

room temperature, and the mixture was stirred until the raw materials disappeared. To the reaction 

mixture was added a 2N aqueous sodium hydroxide solution (0.5 mL), and the mixture was stirred at 

room temperature. The reaction mixture was filtered through a cotton plug, and the filtrate was 

concentrated. The residue was dissolved in ethanol (3 mL), a 4N solution of hydrogen chloride in 

dioxane (0.142 mL) and a 37% aqueous formaldehyde solution (0.047 mL) were added, and the 

mixture was stirred at 90°C for 5 hours. The reaction mixture was concentrated, to the resulting 

residue was added 1,4-dioxane (2.5 mL) to suspend the residue, and a IN aqueous sodium hydroxide 

solution (0.56 mL) and di-tert-butyl dicarbonate (130 mg) were added at room temperature, and the 

mixture was stirred for 17 hours. The reaction mixture was poured into an aqueous saturated sodium 

bicarbonate solution, followed by extraction with ethyl acetate. The organic layer was sequentially 

washed with an aqueous saturated sodium chloride solution, dried with anhydrous sodium sulfate, and 

concentrated to obtain the title compound (47 mg) having the following physical property values. 

TLC : Rf 0.17 (hexane: ethyl acetate=2: I); 
1H-NMR(CDC!,):o 1.34 (d, J=7.0 Hz, 3 H), 1.51 (s, 9 H), 3.08 - 3.89 (m, 3 H), 4.60 - 4.95 (m, 2 H), 

7.08 (dd, J=8.0, 5.0 Hz, I H), 7.86 (d, J=8.0, I H), 8.21 (dd, J=5.0, 1.0 Hz, I H), 11.40- 11.90 (m, I H). 

[0576] 

Example 23: 6-[9-(3-fluorobenzvll-5-methyl-5,6,8,9-tetrahydro-7H-pyrido( 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2,2-dimethyl-6-oxohexanoic acid 

[0577] 
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[0578] 

The compound produced in Example 22 was used, which was subjected to operation in 
accordance with Example I and, further, subjected to operation in accordance with Example 11 and 
Example 12 to obtain the title compound having the following physical property values. 
TLC:Rf 0.24 (hexane: ethyl acetate=2:3); 
1H-NMR(CDCl3):o 1.16 -1.24 (m, 6 H) 1.31 - 1.41(m,3 H) 1.45 -1.81(m,4 H) 2.29-2.51(m,2 H) 
3.12 - 3.32 (m, I H) 3.40- 3.98 (m, 2 H) 4.39 - 4.84 (m, 2 H) 5.32 - 5.62 (m, 2 H) 6.72- 7.01 (m, 3 H) 
7.03 - 7.16 (m, I H) 7.19 - 7.26 (m, I H) 7.83 - 7.96 (m, I H) 8.27 - 8.34 (m, I H). 

(0579] 

Example 23(1)- Example 23(14) 

A corresponding carboxylic acid derivative in place of 6-ethoxy-4,4-dimethyl-6-oxohexanoic 
acid, and a tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with 
Examples 21 and 22 were used, which were subjected to operation in accordance with Example 11 and, 
if necessary, subjected to operation in accordance with Example 12 to obtain the following compounds. 

(0580] 

Example 23 (I): 6-(9-(3-fluorobenzy ll-5 ,5-dimethyl-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4 ,5]pyrro Io[2 ,3-
b Jpyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.27 (hexane: ethyl acetate=2:3); 
1H-NMR(CDC'3):o 1.17 - 1.28 (m, 6 H) 1.38 - 1.47 (m, 6 H) 1.52 - 1.79 (m, 4 H) 2.20-2.51(m,2 H) 
3.40-3.70 (m, 2 H) 4.40- 4.71(m,2 H) 5.41 -5.51(m,2 H) 6.75 - 6.83 (m, I H) 6.84 - 7.02 (m, 2 H) 
7.04 - 7.14 (m, I H) 7.18- 7.26 (m, I H) 7.91- 8.01 (m, I H) 8.27 - 8.33 (m, I H). 

[0581] 

Example 23 (2): 6-[9-(3-fluoro benzvll-5 ,5-dimethyl-5, 6, 8,9-tetrahydro-7H-pyrido [ 4 ',3 ': 4,5]pyrrolo [2,3-
b ]pyridin-7-ylJ-3,3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.27 (hexane: ethyl acetate=2:3); 
1H-NMR(CDC'3):o 0.99 - I.I I (m, 6 H) 1.36 - 1.50 (m, 6 H) 1.61 - 1.84 (m, 2 H) 2.17 - 2.29 (m, 2 H) 
2.30 - 2.56 (m, 2 H) 3.45 - 3.68 (m, 2 H) 4.49 - 4.70 (m, 2 H) 5.42 - 5.55 (m, 2 H) 6.74 - 6.99 (m, 3 H) 
7.04- 7.15 (m, I H) 7.19- 7.25 (m, I H) 7.92 - 8.03 (m, I H) 8.27 - 8.34 (m, I H). 

(0582] 

Example 23(3 ): ethyl 6-[9-(3-fluorobenzvll-5,5-dimethyl-5,6,8,9-tetrahydro-7H­
pyrido[ 4' ,3 ':4 ,5 ]pvrrolo[2.3-b ]pyridin-7-y lJ-3 ,3-dimethyl-6-oxohexanoate 

TLC:Rf0.29 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC13):o 0.94 - I.I I (m, 6 H) 1.22 - 1.31 (m, 3 H) 1.37 - 1.51 (m, 6 H) 1.58 - 1.79 (m, 2 H) 
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2.14 - 2.26 (m, 2 H) 2.30 - 2.53 (m, 2 H) 3.45 - 3.67 (m, 2 H) 4.14 (q, J=7.50 Hz, 2 H) 4.55 - 4.69 (m, 2 

H) 5.40 - 5.62 (m, 2 H) 6.74- 7.01 (m, 3 H) 7.03 - 7.13 (m, I H) 7.21 - 7.26 (m, I H) 7.91 - 8.02 (m, I 

H) 8.26 - 8.34 (m, I H). 

[0583] 

Example 23( 4 ): 6-(9'-benzyl-8',9'-dihydrospiro[cyclopropane-l ,5'-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-

b Jpyridin]-7'( 6'Hl-yl)-6-oxohexanoic acid 

TLC:Rf0.26 (ethyl acetate); 
1H-NMR(CDCJ,):o 0.85 - 1.02 (m, 2 H) 1.29 - 1.45 (m, 2 H) 1.46 - 1.82 (m, 4 H) 2.07 - 2.49 (m, 4 H) 

3.47 - 3.74 (m, 2 H) 4.45 - 4.79 (m, 2 H) 5.43 - 5.54 (m, 2 H) 6.93 - 7.39 (m, 6 H) 7.54- 7.66 (m, I H) 

8.22 - 8.31 (m, I H). 

[0584] 

Example 23(5): methyl 6-(9'-benzyl-8',9'-dihydrospiro[ cyclopropane-1,5'-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin]-7 '( 6'Hl-yl)-6-oxohexanoate 

TLC:Rf0.34 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCI,):o 0.86 - 1.01(m,2H)1.28 - 1.45 (m, 2 H) 1.61 - 1.77 (m, 4 H) 2.05 - 2.48 (m, 4 H) 

3.46 - 3.74 (m, 2 H) 3.66 (s, 3 H) 4.44-4.77 (m, 2 H) 5.43 - 5.55 (m, 2 H) 6.91 - 7.37 (m, 6 H) 7.52 -

7 .66 (m, I H) 8.20 - 8.31 (m, I H). 

[0585] 

Example 23 (6): methyl 6-(9-benzyl-6,6-dimethyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl)-6-oxohexanoate 

TLC:Rf0.52 (hexane: ethyl acetate=!:!); 
1H-NMR(CDCl3):o 1.41 - 1.65 (m, 4 H) 1.55 (s, 6 H) 2.00 (t, J=7.00 Hz, 2 H) 2.26 (t, J=7.00 Hz, 2 H) 

2.83 (s, 2 H) 3.66 (s, 3 H) 4.35 (s, 2 H) 5.51(s,2 H) 7.00- 7.12 (m, 3 H) 7.19-7.34 (m, 3 H) 7.77 -

7.82 (m, I H) 8.27 - 8.34 (m, I H). 

[0586] 

Example 23(7): methyl 6-(9-benzyl-6-methyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yl)-6-oxohexanoate 

TLC:Rf0.27 (hexane: ethyl acetate=!:!); 
1H-NMR(CDC13):o 1.03 - 1.25 (m, 3 H) 1.61 - 1.78 (m, 4 H) 2.02 - 3.14 (m, 7 H) 3.66 (s, 3 H) 3.75 -

4.60 (m, 2 H) 5.32 - 5.74 (m, 2 H) 7.00 - 7.36 (m, 6 H) 7.73 - 7.86 (m, I H) 8.24 - 8.36 (m, I H). 

[0587] 

Example 23(8): 6-(9-benzyl-6-methyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-

yl)-6-oxohexanoic acid 

TLC:Rf0.33 (ethyl acetate); 
1H-NMR(CDCJ,):o 1.06 - 1.22 (m, 3 H) 1.50 - 1.81 (m, 2 H) 2.23 - 3.15 (m, 5 H) 3.70- 4.64 (m, 4 H) 

5.24- 5.74 (m, 4 H) 6.98 - 7.35 (m, 6 H) 7.73 - 7.86 (m, I H) 8.26 - 8.36 (m, I H). 

[0588] 

Example 23(9): 6-[9-( 4-cyanobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2,2-dimethyl-6-oxohexanoic acid 

TLC:Rf 0.45 (methylene chloride: ethyl acetate: methanol= 8:4: I); 
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1H-NMR(DMSO-d6):1i 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), 4.45 -4.65 (m, 2 H), 5.45 - 5.65 (m, 2 H), 7.08 (dd, J=4.8, 7.8 Hz ,I H), 7.18- 7.33 (m, 2 H), 

7.77 (d, J=8.1Hz,2 H), 8.08 (d, J=7.8 Hz, I H), 8.17 (d, J=4.8 Hz, I H), 12.03 (s, I H). 

[0589] 

Example 23( I 0): 6-{9-((2,5-dimethyl- l ,3-thiazol-4-yl)methyl]-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pvrido[ 4',3':4,5]pyrrolo[2.3-b]pyridin-7-yl)-2,2-dimethyl-6-oxohexanoic acid 

1LC:Rf0.35 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):1i 0.95 - 1.15 (m, 6 H), 1.20 - 1.40 (m, 6 H), 1.40 - 1.60 (m, 4 H), 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, J=7.8, 4.8 Hz ,I H), 8.04 (d, 

J=7.8 Hz, I H), 8.21 (d, J=4.8 Hz, I H), 12.05 (s, I H). 

[0590] 

Example 23(11): 6-[9-(4-cyanobenzvl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[4',3':4,5]pyrrolo[2,3-b]pyridin-7-yl]-3,3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.44 (chloroform: methanol=IO:l); 

MS (FAB, Pos.) : m/z=473 (M + H)'. 

[0591] 

Example 23( 12): 6-{9-[( 6-chloro-3-pyridinyl)methylJ-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4,5 ]pyrrolo[2,3-b ]pyridin-7-y 1}-3 .3-dimethyl-6-oxo hexanoic acid 

1LC:Rf0.41 (chloroform: methanol=IO:l); 

MS (FAB, Pos.) : m/z=483 (M + H)'. 

[0592] 

Example 23(13 ): 6-19-(( 1,3-dimethyl- l H-pyrazol-5-yl)methylJ-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl l-3.3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.38 (chloroform: methanol=!O:l); 

MS (FAB, Pos.) : m/z=466 (M + H)'. 

[0593] 

Example 23( 13): 6-{9-({2,5-dimethyl- l ,3-thiazol-4-yl)methyl]-5,5-dimethyl-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-yll-3,3-dimethyl-6-oxohexanoic acid 

TLC:Rf0.44 (chloroform: methanol= JO:!); 

MS (FAB, Pos.) : m/z=483 (M + H)'. 

[0594] 

Example 24: ethyl 5-((chlorocarbonyl)oxy)pentanoate 

[0595] 

c1yo~OCH2CH3 

0 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 I hour. 

After completion of the reaction, water was added, and extraction operation (methylene chloride) was 
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performed. The separated organic layer was washed using an aqueous saturated sodium chloride 

solution, and dried with magnesium sulfate, and the solvent was distilled off under reduced pressure to 

obtain the crude product. This was purified by column chromatography (ethyl acetate : n-hexane = 1 : 

10) to obtain the title compound (972 mg) having the following physical property values. 

TLC:Rf0.29 (ethyl acetate: n-hexane=l:lO); 
1H-NMR(CDCl3):o 1.22 - 1.29 (m, 3 H) 1.65 - 1.84 (m, 4 H) 2.32-2.38 (m, 2 H) 4.10-4.18 (m, 2 H) 

4.29 - 4.36 (m, 2 H). 

[0597] 

Example 25: 5-ethoxy-5-oxypentyl 9-(3-Fluorbenzyll-5,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ': 4, 5Jpyrrol o[2,3-b ]pyridine-7 -carboxylate 

[0598] 

[0599] 

~ 
N 

N O~OEt r o 

9-(3-Fluorobenzyl)-6, 7,8,9-tetrahydro-5H-pyrido[ 4' ,3' :4,5]pyrrolo[2,3-b ]pyridine 

dihydrochloride (100 mg, 0.28 mmol) produced by operation in accordance with Example 4--+ 

Example 5 --+ Examle 6 --+ Example 7 --+ Example 1 was dissolved in 2.8 mL of methylene chloride, 

pyridine (0.136 mL, 6.0 equivalent) and the compound (175 mg, 3.0 equivalent) produced in Example 

24 were sequentially added while stirred at room temperature, 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 performed. The separated organic layer was washed using an aqueous 

saturated sodium chloride solution, dried with magnesium sulfate, and the solvent was distilled off 

under reduced pressure to obtain the crude product. This was purified by column chromatography 

(ethyl acetate: n-hexane; 12%--+ 33%--+ 45%) to obtain the title compound (111 mg) having the 

following physical property values. 

TLC:Rf0.66 (ethyl acetate: n-hexane=l:l); 
1H-NMR(CDC13):o 1.21 - 1.28 (m, 3 H) 1.60 - l.78 (m, 4 H) 2.3 l - 2.38 (m, 2 H) 2.77 - 2.86 (m, 2 H) 

3.62-3.84 (m, 2 H) 4.06 -4.18 (m, 4 H) 4.49-4.56 (m, 2 H) 5.41 - 5.46 (m, 2 H) 6.72- 6.97 (m, 3 H) 

7.05 - 7.l l (m, 1 H) 7.20 - 7.29 (m, 1 H) 7.78 - 7.83 (m, 1 H) 8.28 - 8.31 (m, 1 H). 

[0600] 

Example 26: 5-( I [9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b]pyridin-7-

yllcarbonyl\ oxy)pentanoic acid 

[0601] 
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N o~OH 1 0 

[0602] 

The compound produced in Example 25 was used, which was subjected to operation in 
accordance with Example 3 to obtain the title compound having the following physical property values. 
TLC:Rf 0.46 (chloroform: methanol=! 0: I); 
1H-NMR(DMSO-d6):8 1.37 - 1.66 (m, 4 H), 2.13 - 2.31(m,2 H), 2.66-2.80 (m, 2 H), 3.65 -3.76 (m, 
2 H), 3.90 - 4.10 (m, 2 H), 4.56 (s, 2 H), 5.47 (s, 2 H), 6.86 - 7.16 (m, 4 H), 7.27 - 7.40 (m, I H), 7.85 -

7.96 (m, I H), 8.15 - 8.26 (m, I H), 12.03 (s, I H). 

[0603] 

Example 26( I) - Example 26(2) 

A corresponding ester in place of ethyl 5-(( chlorocarbonyl)oxy) pentanoate was used, which 
was subjected to operation in accordance with Example 25 ---+ Example 26 to obtain the following 

compounds. 

[0604] 

Example 26( I): 5-( { [9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-yllcarbonyl}oxy)-2,2-dimethylpentanoic acid 

TLC:Rf 0 .51 (chloroform: methanol= I 0: I); 
1H-NMR(CDCI,):8 1.07 - 1.36 (m, 6 H), 1.49- 1.74 (m, 4 H), 2.73 - 2.88 (m, 2 H), 3.68 - 3.86 (m, 2 H), 
3.99-4.18 (m, 2 H), 4.44 - 4.59 (m, 2 H), 5.44 (s, 2 H), 6.70- 7.00 (m, 3 H), 7.04 - 7.13 (m, I H), 7.16 
- 7.31 (m, I H), 7.74 - 7.87 (m, I H), 8.25 - 8.35 (m, I H). 

[0605] 

Example 26(2): 4-( { [9-(3-fluorobenzyll-5 ,6.8.9-tetrahydro-7H-pyrido[ 4' .3 ':4,5]pyrrolo[2,3-b Jpyridin-
7-yllcarbonyl}oxy)-2,2-dimethylbutanoic acid 

TLC:Rf0.50 (chloroform: methanol=IO:l); 
1H-NMR(CDC13):8 1.08 - 1.36 (m, 6 H), 1.85 - 2.07 (m, 2 H), 2.60-2.81 (m, 2 H), 3.58 - 3.85 (m, 2 H), 
4.17 -4.32 (m, 2 H), 4.39- 4.61 (m, 2 H), 5.26- 5.61(m,2 H), 6.64 - 7.09 (m, 4 H), 7.14 - 7.28 (m, I 

H), 7.55 - 7.70 (m, I H), 8.04 - 8.40 (m, I H). 

[0606] 

Example 27: methyl 5-Cf [9-(3- fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2.3-
b Jpyridin-7 -yll car bony 1} amino )-2,2-dimethy lpentanoate 

[0607] 
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(0608] 

The compound (211 mg, 1.12 mmol) produced in Example 10 was dissolved in 1.2 mL of 

toluene, diphenylphosphoryl azide (0.241mL,1.12 mmol) and triethylamine (0.156 mL, 1.12 mmol) 

were sequentially added while stirred at room temperature, and the mixture was stirred at l 20°C for 2 

hours, and allowed to cool to room temperature (this is defined as solution A). On the other hand, 9-

(3-fluorobenzyl)-6, 7,8,9-tetrahydro-5H-pyrido[ 4 ',3 ':4,5]pyrrolo[2,3-b ]pyridine dihydrochloride (200 

mg, 0.56 mmol) produced by operation in accordance with Example 1 and pyridine (0.234 mL, 1.68 

mmol) were dissolved in 2.8 mL of methylene chloride, the solution A was added while stirred at room 

temperature, and the mixture was stirred at room temperature for 1 hour. To this reaction solution was 

added an aqueous saturated sodium bicarbonate solution, and extraction operation (ethyl acetate) was 

performed. After the separated organic layer was dried with sodium sulfate, the solvent was distilled 

off under reduced pressure to obtain the crude product. This was purified by column chromatography 

(ethyl acetate : n-hexane; 50%---+ 70%) to obtain the title compound (256 mg) having the following 

physical property values. 

TLC:Rf 0.55(methanol:chloroform=l : 1 O); 
1H-NMR(CDCI,):o 1.18 (s, 6 H) 1.23 -1.58 (m, 4 H) 2.79- 2.90 (m, 2 H) 3.15 - 3.28 (m, 2 H) 3.58-

3.74 (m, 5 H) 4.51 (s, 2 H) 4.66- 4.78 (m, 1 H) 5.46 (s, 2 H) 6.74 - 6.84 (m, 1H)6.86 - 6.99 (m, 2 H) 

7.04 - 7.13 (m, 1 H) 7.18 - 7.28 (m, 1 H) 7.75 - 7.85 (m, 1 H) 8.25 - 8.33 (m, 1 H). 

(0609] 

Example 28: 5-( I [9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo(2,3-b ]pyridin-7-

yl]carbonyl\ amino )-2,2-dimethylpentanoic acid 

(0610] 

(0611] 

~ 
N 

/; 
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The compound produced in Example 27 was used, which was subjected to operation in 

accordance with Example 3 to obtain the title compound (68 mg) having the following physical 

property values. 

TLC:Rf 0.29 (chloroform: methanol= JO: I); 
1H-NMR(DMSO-d6):o 1.05 (s, 6 H) 1.25 - 1.48 (m, 4 H) 2.64 - 2.76 (m, 2 H) 2.92 - 3.07 (m, 2 H) 3.57 

- 3.72 (m, 2 H) 4.51 (s, 2 H) 5.44 (s, 2 H) 6.66 - 6.77 (m, I H) 6.87 - 7.16 (m, 4 H) 7.26 - 7.42 (m, I H) 

7.84 - 7.94 (m, I H) 8.14 - 8.26 (m, I H) 12.04 (s, I H). 

[0612] 

Example 28(]) 

A corresponding ester in place of the compound produced in Example 10 was used, which 

was subjected to operation in accordance with Example 27 ~ Example 28 to obtain the following 

compound. 

[0613] 

Example 28( I): 4-( { [9-(3-fluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b]pyridin-

7-yl]carbonyl} amino )-2,2-dimethylbutanoic acid 

TLC:Rf 0.48 (chloroform: methanol=! 0: !); 
1H-NMR(DMSO-d6):o I.IO (s, 6 H) 1.55 - 1.69 (m, 2 H) 2.63 -2.77 (m, 2 H) 2.95 - 3.10 (m, 2 H) 3.57 

- 3.68 (m, 2 H) 4.50 (s, 2 H) 5.43 (s, 2 H) 6.58 - 6.68 (m, I H) 6.88 - 7.15 (m, 4 H) 7.28 - 7.40 (m, 1 H) 

7.84 - 7.93 (m, 1H)8.15 - 8.23 (m, I H) 12.13 (s, I H). 

[0614] 

Example 29: methyl cis-4-(diazoacetvllcyclohexanecarboxylate 

[0615] 

·N~N~ 
""' co,cH3 

[0616] 

To an ethyl acetate solution (5.0 mL) ofcis-4-(methoxycarbonyl)cyclohexanecarboxylic acid 

(5.89 g) was added thionyl chloride (4.6 mL), and the mixture was stirred at 60°C for 6 hours. After 

cooled to room temperature, the reaction was concentrated, and azeotroped with toluene. A THF : 

acetonitrile (I : I) solution (26 mL) of the resulting oil was added to a 2.0 M solution (JOO mL) of 

trimethylsilyldiazomethane (32 mL) in a mixture ofTHF: acetonitrile (I : I), and the mixture was 

stirred at room temperature overnight. After acetic acid (5 mL) and water (20 mL) were added, THF 

and acetonitrile were distilled off, and an aqueous saturated sodium bicarbonate solution was added. 

This was extracted with ethyl acetate, and the organic layer was washed with an aqueous saturated 

sodium chloride solution, dried with anhydrous sodium sulfate, and concentrated. The resulting 

residue was isolation-purified by column chromatography (hexane: ethyl acetate= 80 : 20 ~ 65 : 35 

~ 50: 50) to obtain the title compound (5.16 g) having the following physical property values. 

TLC: 0.33 (ethyl acetate); 
1H-NMR(CDC13):o 1.52 - 1.79 (m, 6 H) 2.00 - 2.16 (m, 2 H) 2.26 - 2.42 (m, I H) 2.56 (quin, J=4.94 Hz, 

I H) 3.69 (s, 3 H) 5.30 (s, I H). 
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[0617] 

Example 30: [cis-4-(methoxycarbonyl)cyclohexy!Jacetic acid 

[0618] 

HO~ 
C02CH3 

[0619] 

A solution (41 mL) of the compound (6.06 g) produced in Example 29 in a mixture ofTHF: 

water ( 10 : 1) was added drop wise to a solution (80 mL) of silver trifluoroacetate (318 mg) and 

trieihylamine (12.1 mL) in a mixture ofTHF: water (10: 1) at room temperature over I hour, and the 

mixture was stirred at room temperature overnight. After THF was distilled off, !-butyl methyl ether 

(120 mL) was added, and this was filtered with Celite, and extracted with an aqueous saturated sodium 

bicarbonate solution (350 mL). The aqueous phase was separated, and 5N hydrochloric acid (65 mL) 

was added, followed by extraction with ethyl acetate. The organic layer was washed with an aqueous 

saturated sodium chloride solution, dried with anhydrous sodium sulfate, and concentrated to obtain the 

title compound (3.75 g) having the following physical property values. 

TLC:Rf0.70 (ethyl acetate); 
1H-NMR(CDC!i):o 1.25 - 1.40 (m, 2 H) 1.50 - 1.74 (m, 4 H) 1.87 - 2.07 (m, 3 H) 2.30 (d, J=7.32 Hz, 2 

H) 2.57 (quin, J=5.03 Hz, 1 H) 3.69 (s, 3 H). 

[0620] 

Example 31: cis-4-{2-[9-( 4-fluorobenzvl)-5.6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-b lpyridin-

7-yll-2-oxoethyl}cyclohexanecarboxylic acid 

[0621] 

[0622] 

The compound produced in Example 30 and a tetrahydropyridopyrrolopyridine derivative 

produced by operation in accordance with Example 4---+ Example 5 ---+ Example 6 ---+ Example 7---+ 

Example 1 were used, which were subjected to operation in accordance with Example 11 and Example 

3 to obtain the title compound (53 mg) having the following physical property values. 

TLC:Rf0.34 (ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):o 1.04 - 1.29 (m, 2 H) 1.32 - 1.63 (m, 4 H) 1.65 - 1.96 (m, 3 H) 2.13 - 2.47 (m, 3 

H) 2.62 -2.85 (m, 2 H) 3.70-3.84 (m, 2 H) 4.64 (s, 2 H) 5.39- 5.54 (m, 2 H) 7.02- 7.30 (m, 5 H) 7.81 

- 7.94 (m, I H) 8.16 - 8.28 (m, I H) 12.04 (s, 1 H). 

[0623] 

Example 31(1)- Example 31(198) 
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A corresponding ester in place of cis-4-(methoxycarbonyl)cyclohexanecarboxylic acid, and 

corresponding halide in place of 4-fluorobenzyl chloride were used, which were subjected to operation 

in accordance with Example 29---+ Example 30---+ Example 31 to obtain the following compounds. 

[0624] 

Example 31 (I): cis-4-{2-[9-(3-fluorobenzyl)-5.6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2J­

b ]pyridin-7-yll-2-oxoethyl}cyclohexanecarboxylic acid 

[0625] 

~ F.QJN~NJl,,~Y'r"l 
f '\. 6 ~ 

--= C02H 

[0626] 

TLC:Rf0.49 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1 H-NMR(DMSO-~):o I. I 0 - 1.31 (m, 2 H), 1.34 - 1.60 (m, 4 H), 1.63 - 1.96 (m, 3 H), 2.11 - 2.45 (m, 

3 H), 2.61 - 2.84 (m, 2 H), 3.68 - 3.87 (m, 2 H), 4.63 (s, 2 H), 5.42 - 5.57 (m, 2 H), 6.85 - 7.15 (m, 4 H), 

7.26 - 7.40 (m, I H), 7.84- 7.96 (m, I H), 8.16 - 8.26 (m, I H), 12.03 (s, I H). 

[0627] 

Example 31 (2): trans-4-{2-[9-(3-fluorobenzy])-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5Jpyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.45 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 0.73 - 1.37 (m, 4 H), 1.45 - 1.92 (m, 5 H), 1.94 - 2.36 (m, 3 H), 2.62 - 2.85 (m, 

2 H), 3.69 - 3.85 (m, 2 H), 4.64 (s, 2 H), 5.43 - 5.56 (m, 2 H), 6.85 - 7.17 (m, 4 H), 7.27 - 7.41 (m, I H), 

7.85 - 7.95 (m, I H), 8.16 - 8.26 (m, I H), 11.97 (s, I H). 

[0628] 

Example 31 (3 ): cis-4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5lpyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.39 (ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-~):o 1.08 - 1.31 (m, 2 H) 1.35 - 1.61 (m, 4 H) 1.69 - 1.96 (m, 3 H) 2.16 - 2.46 (m, 3 

H) 2.62 - 2.86 (m, 2 H) 3.69- 3.87 (m, 2 H) 4.60- 4.73 (m, 2 H) 5.41 - 5.58 (m, 2 H) 6.86 - 7.04 (m, 2 

H) 7.05 - 7.16 (m, I H) 7.21 - 7.36 (m, I H) 7.83 - 7.96 (m, I H) 8.16 - 8.26 (m, I H) 12.04 (s, I H). 

[0629] 

Example 31 ( 4): cis-4-{2-oxo-2-[9-(3,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yllethyl} cyclohexanecarboxylic acid 

TLC:Rf0.37 (ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):o 1.08 - 1.29 (m, 2 H) 1.34 - 1.63 (m, 4 H) 1.70 - 1.96 (m, 3 H) 2.22 - 2.46 (m, 3 

H) 2.63 - 2.83 (m, 2 H) 3.70 - 3.87 (m, 2 H) 4.61 - 4.75 (m, 2 H) 5.38 - 5.54 (m, 2 H) 6.95 - 7.20 (m, 3 

H) 7.85 - 7.97 (m, I H) 8.17 - 8.27 (m, I H) 12.03 (br s, I H). 

[0630] 

Example 31 (5): cis-4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5Jpyrrolo[2,3-
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b ]pyridin-7-yll-2-oxoethyl}cyclohexanecarboxylic acid 

TLC:Rf0.34 (ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):8 1.05 - 1.29 (m, 2 H) 1.33 - 1.61 (m, 4 H) 1.68 - 1.94 (m, 3 H) 2.14 - 2.47 (m, 3 

H) 2.63 - 2.84 (m, 2 H) 3.70 - 3.84 (m, 2 H) 4.58 - 4.68 (m, 2 H) 5.41 - 5.54 (m, 2 H) 7.05 - 7.23 (m, 3 

H) 7.30- 7.41(m,2 H) 7.85 - 7.95 (m, 1H)8.18-8.25 (m, 1H)12.04 (s, 1 H). 

[0631] 

Example 31(6): cis-4-{2-oxo-2-[9-(2.4.5-trifluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5Jpyrrolo(2,3-b ]pyridin-7-ylJethyl} cyclohexanecarboxylic acid 

TLC:Rf0.49 (ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):8 1.07 - 1.30 (m, 2 H) 1.35 - 1.62 (m, 4 H) 1.71 - 1.96 (m, 3 H) 2.21 - 2.47 (m, 3 

H) 2.62 - 2.84 (m, 2 H) 3.71 - 3.86 (m, 2 H) 4.63 - 4.79 (m, 2 H) 5.37 - 5.57 (m, 2 H) 6.93 - 7.06 (m, 1 

H) 7.07- 7.17 (m, 1 H) 7.52- 7.70 (m, 1H)7.86-7.96 (m, 1 H) 8.15 - 8.25 (m, 1H)12.04 (s, 1 H). 

(0 6 3 2] 

Example 31(7): cis-4-{2-[9-( 4-chloro-2-fluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4 .5]pyrrolo(2,3-b Jpyridin-7-ylJ-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.53(ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):8 1.09-1.30 (m, 2 H) 1.37 - 1.61(m,4 H) 1.74- 1.94 (m, 3 H) 2.18-2.47 (m, 3 

H) 2.65 - 2.84 (m, 2 H) 3.72 - 3.86 (m, 2 H) 4.61 - 4.71 (m, 2 H) 5.44 - 5.56 (m,2 H) 6.81 - 6.91 (m, 1 

H) 7.07- 7.14 (m, 1H)7.15 - 7.23 (m, 1 H) 7.43 - 7.53 (m, 1H)7.87 - 7.94 (m, 1H)8.17- 8.23 (m, 1 

H) 12.04 (s, 1 H). 

(0 6 3 3] 

Example 31 (9): cis-4-{2-[9-(3-chloro-2.4-difluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ': 4.5]pyrrolo[2,3-b Jpyridin-7-y IJ-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.47(ethyl acetate: methanol=l9:1); 
1H-NMR(DMSO-d6):8 1.10- 1.30 (m, 2 H) 1.35 - 1.64 (m, 4 H) 1.68 - 1.95 (m, 3 H) 2.22 - 2.47 (m, 3 

H) 2.63 - 2.83 (m, 2 H) 3.72 - 3.85 (m, 2 H) 4.58 - 4.72 (m, 2 H) 5.46 - 5.60 (m, 2 H) 6.84- 6.99 (m, 1 

H) 7.07- 7.15 (m, 1H)7.16- 7.28 (m, 1H)7.86- 7.95 (m, 1 H) 8.16- 8.24 (m, 1H)12.04 (s, 1 H). 

(0 6 3 4] 

Example 31(I0): cis-4-12-(9-( 4-chloro-3-fluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5Jpyrrolo(2,3-b ]pyridin-7-ylJ-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.43 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ES!, Pas. 20 V) : m/z=484 (M + H)+. 

[O 6 3 5] 

Example 31 ( 13): cis-4-{2-[9-(3.5-dichlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyll cyclohexanecarboxylic acid 

TLC:Rf0.43 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ES!, Pas. 20 V) : m/z=500 (M + H)'. 

(0636] 

Example 31 (14): cis-4-{2-[9-( 4-cyanobenzyll- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-ylJ-2-

oxoethyl} cyclohexanecarboxylic acid 
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TLC:Rf0.48 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 1.05 - 1.31 (m, 2 H) 1.33 - 1.63 (m, 4 H) 1.66 - 1.96 (m, 3 H) 2.14 - 2.47 (m, 3 

H) 2.64- 2.85 (m, 2 H) 3.70- 3.85 (m, 2 H) 4.57 - 4.67 (m, 2 H) 5.46 - 5.58 (m, 2 H) 6.98 - 7.22 (m, 4 

H) 7.32 - 7.42 (m, I H) 7.44 - 7.51 (m, I H) 7.72 - 7.82 (m, 2 H) 12.04 (s, I H). 

[0637] 

Example 31( 15): cis-4-(2-{9-[( 6-chloro-3-pyridinyllmethylJ-1,3.4,9-tetrahydro-2H-beta-carbolin-2-

yll-2-oxoethyllcyclohexanecarboxylic acid 

TLC:Rf 0.44 (methylene chloride: ethyl acetate: methanol=8:4: !); 
1H-NMR(DMSO-d6):8 1.07-1.30 (m, 2 H) 1.34-1.61(m,4 H) 1.72-1.95 (m, 3 H) 2.21 -2.47 (m, 3 

H) 2.62 - 2.84 (m, 2 H) 3.72-3.87 (m, 2 H) 4.63 -4.75 (m, 2 H) 5.41- 5.51(m,2 H) 6.98- 7.16 (m, 2 

H) 7.35 - 7.51 (m, 4 H) 8.14 - 8.28 (m, I H) 12.04 (br s, I H). 

[0638] 

Example 31 (I 7): cis-4-(2-19-[( l ,3-dimethyl-1 H-pyrazol-5-yllmethyll- l ,3 .4,9-tetrahydro-2H-beta­

carbolin-2-yl}-2-oxoethyllcyclohexanecarboxylic acid 

TLC:Rf0.31 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d,):8 1.09-1.31(m,2 H) 1.34- 1.61(m,4 H) 1.70- 1.93 (m, 3 H) 1.93 - 2.04 (m, 3 

H) 2.18 - 2.47 (m, 3 H) 2.61 - 2.82 (m, 2 H) 3.61 - 3.84 (m, 5 H) 4.57 - 4.70 (m, 2 H) 5.26- 5.48 (m, 3 

H) 6.93 - 7.15 (m, 2 H) 7.35 - 7.49 (m, 2 H) 12.03 (br s, I H). 

[0639] 

Example 31 (18): cis-4-(2-{9-[(2,5-dimethyl- l ,3-thiazol-4-yllmethyll- l ,3.4,9-tetrahydro-2H-beta­

carbolin-2-yl}-2-oxoethyllcyclohexanecarboxylic acid 

[0640] 

[0641] 

TLC:Rf0.36 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 1.08 - 1.32 (m, 2 H) 1.36- 1.64 (m, 4 H) 1.69 - 1.97 (m, 3 H) 2.21 - 2.47 (m, 9 

H) 2.59- 2.81 (m, 2 H) 3.66 - 3.83 (m, 2 H) 4.64- 4.75 (m, 2 H) 5.41 - 5.56 (m, 2 H) 6.97 - 7.07 (m, 1 

H) 7.07- 7.18 (m, 1H)7.37 - 7.52 (m, 2 H) 12.04 (s, 1 H). 

[0642] 

Example 31(21): cis-4-(2-{9-[( 4-chloro-2-thienyl)methyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl}-2-oxoethyl)cyclohexanecarboxylic acid 

TLC:Rf 0.38( chloroform: methanol=! 0: I); 

MS (FAB, Pas.) : m/z=472 (M +Ht. 

[0643] 

Example 31 (22): cis-4-(2-19-((2,5-dimethyl-3-thienyllmethyll-5,6,8,9-tetrahydro-78-
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pyrido[ 4 ',3 ':4,5 ]pyrrolo [2,3-b Jpyridin-7-yl }-2-oxoethy[)cyclohexanecarboxylic acid 

TLC:Rf0.40 (chloroform: methanol= IO: I); 

MS (FAB, Pos.) : m/z=466 (M +Ht. 

(0644] 

Example 3 [{23): trans-4-{2-oxo-2-(9-(2.4,5-trifluorobenzy[)-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-ylJethyl} cyclohexanecarboxylic acid 

TLC:Rf 0.39 (methylene chloride: ethyl acetate: methanol=8:4: I); 
1H-NMR(DMSO-d6):5 0.81 - 1.09 (m, 2 H) 1.20 - 1.38 (m, 2 H) 1.53 - 1.94 (m, 5 H) 2.02 - 2.16 (m, I 

H) 2.20 - 2.39 (m, 2 H) 2.64- 2.84 (m, 2 H) 3.70 - 3.87 (m, 2 H) 4.65 - 4.74 (m, 2 H) 5.41 - 5.54 (m, 2 

H) 7.01 (ddd, J=I0.79, 8.87, 7.04 Hz, I H) 7.11 (dd, J=7.78, 4.67 Hz, I H) 7.54 - 7.69 (m, I H) 7.87 -

7.95 (m, I H) 8.21 ( dd, J=4.67, 1.37 Hz, 1 H) 11.98 (s, I H). 

(0645] 

Example 31 (24): trans-4-{2-[9-( 4-chloro-2-fluorobenzy[)-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4,5 ]pyrrolo(2 ,3-b ]pyridin-7-ylJ-2-oxoethyl} cyclohexanecarboxy l ic acid 

(0646] 

(0647] 

TLC:Rf0.38 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):5 0.77-1.10 (m, 2 H) 1.13 - 1.38 (m, 2 H) 1.48- 1.94 (in, 5 H) 2.00-2.39 (m, 3 

H) 2.62 - 2.86 (m, 2 H) 3.70 - 3.87 (m, 2 H) 4.61 - 4.72 (m, 2 H) 5.43 - 5.57 (m, 2 H) 6.78 - 6.91 (m, 1 

H) 7.11 (dd, J=7.68, 4.76 Hz, 1 H) 7.16 - 7.23 (m, I H) 7.43 - 7.54 (m, 1 H) 7.86 - 7.96 (m, 1 H) 8.20 

(dd, J=4.76, 1.46 Hz, 1H)11.98 (s, 1 H). 

(0648] 

Example 31 (26): trans-4-{2-[9-(3-chloro-2,4-difluorobenzy[)-5,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ':4,5 ]pyrrolo[2,3-b ]pvridin-7-ylJ-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.38 (methylene chloride: ethyl acetate: methano1=8:4:1); 
1H-NMR(DMSO-d6):5 0.77 - I. I I (m, 2 H) 1.12 - 1.42 (m, 2 H) 1.54 - 1.93 (m, 5 H) 2.01 - 2.18 (m, 1 

H) 2.18 - 2.40 (m, 2 H) 2.61 - 2.88 (m, 2 H) 3.68 - 3.87 (m, 2 H) 4.60 - 4.74 (m, 2 H) 5.44 - 5.63 (m, 2 

H) 6.84 - 7.01 (m, I H) 7.11 (dd, J=7.87, 4.76 Hz, 1H)7.22 (td, J=8.83, 1.74 Hz, I H) 7.85 - 7.96 (m, 

1 H) 8.15 - 8.25 (m, 1H)11.98 (s, 1 H). 

(0649] 

Example 3 1(27): trans-4-{2-[9-( 4-chloro-3-fluorobenzy[)-5,6,8,9-tetrahydro-7H­

pyrido[ 4 ',3 ': 4,5 ]pyrro lo[2,3-b ]pyridin-7-yl ]-2-oxoethyl} cyclohexanecarboxy lie acid 

TLC:Rf 0.57 (chloroform: methanol:water=50: I 0: I); 

MS (ES!, Pos. 20 V) : m/z=967 (2M + H)', 484 (M + H)'. 
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[0650] 

Example 31 (30): trans-4-12-[9-(3.5-dichlorobenzvl)-5,6,8,9-tetrahydro-7H-

pyrido[ 4 '.3': 4.5]pyrrolo[2.3-b Jpvridin-7-y IJ-2-oxoethy 1} cyclohexanecarboxy lie acid 

TLC:Rf 0.57 (chloroform: methanol:water=50: 10: l); 

MS (ESI, Pos. 20 V) : m/z=500 (M + H)+. 

[0651] 

Example 31 (31): trans-4-12-[9-( 4-fluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4.5Jpyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf0.34 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=450 (M + H)+. 

[0652] 

Example 31(32): trans-4-12-[9-(2,4-difluorobenzyl)-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethyl}cyclohexanecarboxylic acid 

[0653] 

N 

F~ 
F 

[0654] 

TLC:Rf0.37 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 0.75 - 1.37 (m, 4 H), 1.45 - 1.92 (m, 5 H), 1.92 - 2.38 (m, 3 H), 2.62 - 2.84 (m, 

2 H), 3.68 - 3.84 (m, 2 H), 4.65 (s, 2 H), 5.38 - 5.56 (m, 2 H), 6.86 - 7.03 (m, 2 H), 7.10 (dd, J = 7.8, 

4.8 Hz), 7.21 - 7.36 (m, 1 H), 7.84 - 7.94 (m, 1 H), 8.20 (dd, J = 4.8, l.2Hz, 1H),11.97 (s, 1 H). 

[0655] 

Example 31 (33): trans-4-12-oxo-2-[9-(3,4,5-trifluorobenzyl)-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5]pyrrolo[2,3-b ]pyridin-7-y!Jethyl} cyclohexanecarboxylic acid 

TLC:Rf0.34 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=486 (M + H)+. 

[0656] 

Example 3 1 (34): trans-4-12-[9-( 4-chlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4.5]pyrrolo[2.3-

b ]pyridin-7-yll-2-oxoethyl}cyclohexanecarboxylic acid 

[0657] 

145 



[0658] 

TLC:Rf0.36 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 0.75 - 1.38 (m, 4 H), 1.40 - 1.92 (m, 5 H), 1.96 - 2.40 (m, 3 H), 2.63 -2.84 (m, 

2 H), 3.65 - 3.84 (m, 2 H), 4.62 (s, 2 H), 5.39 - 5.54 (m, 2 H), 7.04 - 7.23 (m, 3 H), 7.30 - 7.43 (m, 2 H), 

7.89 (d, J = 7.8 Hz, I H), 8.16 - 8.26 (m, I H), 11.96 (s, I H). 

[0659] 

Example 31 (36): trans-4-(2-{9-[( 4-chloro-2-thienyllmethylJ-5.6,8.9-tetrahydro-7H­

pyrido[ 4' ,3 ': 4 ,5]pyrrolo[2.3-b] pyridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid 

TLC:Rf0.40 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 0.78 - 1.10 (m, 2 H) 1.12 - 1.39 (m, 2 H) 1.51 - 1.93 (m, 5 H) 2.00 - 2.18 (m, I 

H) 2.20 - 2.39 (m, 2 H) 2.60 -2.83 (m, 2 H) 3.69 - 3.86 (m, 2 H) 4.70 - 4.82 (m, 2 H) 5.54 - 5.67 (m, 2 

H) 7.02 - 7.18 (m, 2 H) 7.39 - 7.45 (m, I H) 7.85 - 7.94 (m, I H) 8.19 - 8.28 (m, I H) 11.98 (s, I H). 

[0660] 

Example 3 I (3 7): trans-4-(2-19-[(5-chloro-2-thienyllmethylJ-5.6,8,9-tetrahydro-7H­

pyrido[ 4',3 ': 4 ,5]pyrro lo[2.3-b ]pyridin-7-y I }-2-oxoethy i)cyclohexan ecarboxyl ic acid 

TLC:Rf0.4l(methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 0.80- 1.10 (m, 2 H) 1.13 - 1.39 (m, 2 H) 1.53 - 1.95 (m, 5 H) 2.00-2.18 (m, I 

H) 2.21 - 2.38 (m, 2 H) 2.60 - 2.81 (m, 2 H) 3.69 - 3.85 (m, 2 H) 4.72 - 4.81 (m, 2 H) 5.50 - 5.63 (m, 2 

H) 6.90 - 7.05 (m, 2 H) 7.07 - 7.15 (m, I H) 7.84 - 7.92 (m, I H) 8.20 - 8.28 (m, I H) 11.97 (br s, I H). 

[0661] 

Example 31(38): trans-4-(2-{9-[(2,5-dimethyl-3-thienyi)methy!J-5.6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl}-2-oxoethyl)cyclohexanecarboxylic acid 

TLC:Rf 0.44(methylene chloride: ethyl acetate: methanol=8:4: I); 
1H-NMR(DMSO-d6):8 0.75 - 1.09 (m, 2 H) 1.14 - 1.38 (m, 2 H) 1.47 - 1.93 (m, 5 H) 2.02 - 2.37 (m, 6 

H) 2.38 - 2.46 (m, 3 H) 2.61 - 2.82 (m, 2 H) 3.68 - 3.83 (m, 2 H) 4.57 - 4.70 (m, 2 H) 5.21 - 5.34 (m, 2 

H) 6.19- 6.29 (m, I H) 7.04 - 7.15 (m, I H) 7.83 -7.92 (m, I H) 8.19- 8.28 (m, I H) 11.98 (s, I H). 

[0662] 

Example 31(39): cis-4-(2-{9-[(5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3 ': 4,5]pyrrolo[2,3-b ]pyrid in-7 -yl }-2-oxoethyl)cycl ohexanecarboxylic acid 

TLC:Rf0.39 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 1.09- 1.31(m,2 H) 1.33 - 1.62 (m, 4 H) 1.65 - 1.96 (m, 3 H) 2.19-2.48 (m, 3 

H) 2.61 - 2.81 (m, 2 H) 3.71 - 3.85 (m, 2 H) 4.66- 4.75 (m, 2 H) 5.30 - 5.42 (m, 2 H) 6.89- 6.96 (m, I 

H) 7.05 - 7.24 (m, 2 H) 7.85 - 7.92 (m, I H) 8.18 - 8.25 (m, I H) 12.04 (br s, I H). 

[0663] 

Example 31 ( 41 ): cis-4-(2-19-[( l ,3-dimethyl-IH-pyrazol-5-yl)methylJ-5,5-dimethyl-5 ,6,8,9-tetrahydro-

7H-pyrido[ 4' ,3 ': 4, 5]pyrro lo[2,3-b lpvridin-7-yl }-2-oxoethyl)cyclohexanecarboxylic acid 

TLC:Rf0.19 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 1.08 - 1.65 (m, 9 H) 1.70 - 2.07 (m, 6 H) 2.28 - 2.47 (m, 3 H) 3.47 - 3.58 (m, 2 

H) 3.72 -3.79 (m, 3 H) 4.62 -4.71(m,2 H) 5.40 - 5.55 (m, 2 H) 5.56- 5.74 (m, I H) 7.04 - 7.13 (m, I 
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H) 8.02 - 8.11 (m, I H) 8.16 - 8.25 (m, I H) 12.04 (s, I H). 

[0664] 

Example 3 I ( 42): cis-4-(2-{9-[(2.5-dimethyl- I ,3-thiazol-4-yl)methyll-5.5-dimethyl-5,6,8,9-tetrahydro-
7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-blpwidin-7-yl}-2-oxoethyl)cyclohexanecarboxylic acid 

TLC:Rf0.21 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 1.07 - 1.65 (m, 9 H) 1.69 - 2.02 (m, 3 H) 2.30 - 2.50 (m, 9 H) 3.45 - 3.57 (m, 2 
H) 4.64 - 4.75 (m, 2 H) 5.47 - 5.62 (m, 2 H) 7.03 - 7.14 (m, I H) 8.01 - 8.09 (m, I H) 8.18 - 8.26 (m, I 
H) 12.04 (br s, I H). 

[0665] 

Example 3 I ( 44): trans-4-(2-/ 9-[(5-chloro-3-thieny])methylJ-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3' :4.5 ]pyrrolo[2,3-b ]pyridin-7-yl }-2-oxoethyl )cyclohexanecarboxylic acid 

TLC:Rf0.39 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=472 (M + H)'. 

[0666] 

Example 31 ( 46): cis-4-/ 2-oxo-2-[9-(2,3.4,6-tetrafluorobenzy])-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yl]ethyll cyclohexanecarboxylic acid 

TLC:Rf 0.4 l(chloroform: methanol:water=50: I 0: !); 

MS (ESI, Pos. 20 V) : m/z=504 (M + H)+. 

[0667] 

Example 31 ( 4 7): trans-4-{2-oxo-2-[9-(2,3 ,4,6-tetrafluorobenzy])-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yl]ethy]} cyclohexanecarboxylic acid 

TLC:Rf 0.41 (chloroform: methanol:water=50: I 0: !); 

MS (ES!, Pos. 20 V) : m/z=504 (M + H)+. 

[0668] 

Example 31 ( 48): cis-4-(2-{9-[(5-chloro-2-thienyl)methyl]-5 ,6,8.9-tetrahydro-7H­

pyrido[ 4 ',3 ':4 ,5 ]pyrrolof2,3-b ]pyridin-7-y1 }-2-oxoethyl)cyclohexanecarboxylic acid 

TLC:Rf0.37(methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 1.09 - 1.32 (m, 2 H) 1.37 - 1.63 (m, 4 H) 1.71 - 1.95 (m, 3 H) 2.22 - 2.49 (m, 3 
H) 2.59 - 2.82 (m, 2 H) 3.70 - 3.84 (m, 2 H) 4.68 - 4.83 (m, 2 H) 5.48 - 5.64 (m, 2 H) 6.90- 7.05 (m, 2 
H) 7.06 - 7.16 (m, I H) 7.83 - 7.92 (m, I H) 8.20 - 8.29 (m, I H) 12.04 (s, I H). 

[0669] 

Example 31 (50): trans-4-{2-[9-( 4-cyanobenzyll-5.5-dimethyl-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3': 4.5]pyrro lof 2,3-b Jpyridin-7-ylJ-2-oxoethy I} cyclohexanecarboxylic acid 

TLC: Rf0.43 (chloroform: methanol=IO:I); 

MS (FAB, Pos.) : m/z=485 (M +Ht. 
[0670] 

Example 31 (51 ): trans-4-(2-{9-[(6-chloro-3-pyridinyllmethylJ-5.5-dimethyl-5,6.8.9-tetrahydro-7H­
pyrid o[ 4' ,3 ':4.5Jpyrrol o[2 .3-b ]pyridin-7-y1 }-2-oxoethy !)eye lohexanecarboxy lie acid 

TLC: Rf0.38 (chloroform: methanol= JO:!); 

MS (FAB, Pos.) : m/z=495 (M +Ht. 
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[0671] 

Example 31 (52): trans-4-(2-{9-[(l ,3-dimethyl- l H-pyrazol-5-yl)methyll-5 ,5-dimethyl-5 ,6,8,9-

tetrahydro-7H-pyrido [ 4' .3': 4.5Jpyrrolo (2,3-b ]pyridin-7 -yl l-2-oxoethyllcyclohexanecarboxylic acid 
TLC :Rf0.35 (chloroform: methanol=lO:l); 

MS(FAB,Pos.): m/z=478(M+Ht. 

[0672] 

Example 31 (53 ): trans-4-(2-{9-((2,5-dimethyl- l .3-thiazol-4-yllmethyll-5,5-dimethyl-5.6,8,9-

tetrahydro-7H-pyrido[ 4 '.3 ': 4, 5Jpyrrolo [2.3-b] pyridin-7-y 1 l-2-oxoethy i)cycl ohexanecarboxylic acid 
TLC:Rf0.35 (chloroform: methanol=lO:l); 

MS (FAB, Pas.) : m/z=495 (M +Ht. 

[0673] 

Example 31 (54 ): trans-4-{2-[9-(3,4-difluorobenzvl)-5,6,8.9-tetrahydro-7H-pyrido( 4',3 ':4.5Jpyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethy]} cyclohexanecarboxylic acid 

TLC:Rf 0 .4 7 (chloroform: methanol:water=50: 10: 1 ); 

MS (ESI, Pas. 20 V) : m/z=468 (M +Ht. 
[0674] 

Example 31(55): trans-4-12-oxo-2-[9-(2,3 ,4-trifluorobenzvl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4, 5 ]pyrrolo [2.3-b ]pyridin-7 -yl] ethyl} cyclohexanecarboxy 1 ic acid 

TLC:Rf 0.4 7 (chloroform: methanol:water=50:10: 1 ); 

MS (ES!, Pas. 20 V) : m/z=468 (M +Ht. 

[0675] 

Example 31(56): trans-4-{2-[9-(3-chloro-4-fluorobenzvl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yl]-2-oxoethyll cyclohexanecarboxylic acid 

TLC:Rf 0.4 7 (chloroform: methanol:water=50: 10: l); 

MS (ES!, Pas. 20 V) : m/z=967 (2M + H)\ 484 (M +Ht. 
[0676] 

Example 31 (59): cis-4-{2-[9-(3,4-difluorobenzv])-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-

blpyridin-7-yll-2-oxoethyl}cyclohexanecarboxylic acid 

TLC:Rf0.54 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pas. 20 V) : m/z=935 (2M + H)+, 468 (M +Ht. 
[0677] 

Example 31 (60): cis-4-{2-oxo-2-[9-12.3,4-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4.5]pyrrolo[2.3-b Jpyridin-7-yllethy]}cyclohexanecarboxylic acid 

TLC:Rf 0.54 (chloroform: methanol: water=50: 10: l); 

MS (ESI, Pas. 20 V) : m/z=97 l (2M +Ht, 486 (M +Ht. 
[0678] 

Example 31 (61 ): cis-4-{2-[9-(3-chloro-4-fluorobenzvl)-5,6,8,9-tetrahydro-7H­

pyrido( 4' ,3': 4.5lpyrrolo[2 .3-b ]pyridin-7 -y IJ-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf 0.54(chloroform: methanol: water=50:10: l); 

MS (ESI, Pas. 20 V) : m/z=967 (2M + H)+, 484 (M + H)'. 
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[0679] 

Example 31 (62): cis-4-{2-[9-(3.4-dichlorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethy]} cyclohexanecarboxylic acid 

TLC:Rf 0.54 (chloroform: methanol: water=50: I 0: l); 

MS (ESI, Pos. 20 V) : m/z=999 (2M + H)\500 (M +Ht. 

[0680] 

Example 31 ( 63): trans-4-12-[9-(3,5-difluorobenzyll-5 .6.8.9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethy]} cyclohexanecarboxylic acid 

TLC:Rf0.39 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=468 (M + H)+. 

[0681] 

Example 31 ( 64): trans-4-{2-[9-(3-chloro-5-fluorobenzyll-5.6.8.9-tetrahydro-7H­

pyrido [ 4 ',3': 4.5]pyrrol o [2,3-b] pyridin-7 -ylJ-2-oxoethyl} cyclohexanecarboxy Ii c acid 

TLC:Rf0.39 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=484 (M +Ht. 

[0682] 

Example 31 ( 65): cis-4-{2-[9-(3,5-difluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethy]} cyclohexanecarboxylic acid 

TLC:Rf 0.39 (chloroform: methanol: water=50: 10: l); 

MS (ES!, Pos. 20 V) : m/z=935 (2M + H)', 468 (M +Ht. 

[0683] 

Example 31 (66): cis-4-{2-[9-(3-chloro-5-fluorobenzyll-5.6.8,9-tetrahydro-7H­

pyrido[ 4' ,3' :4.5] pyrrolo[2,3-b ]pyridin-7 -ylJ-2-oxoethyl} cyclohexanecarboxylic acid 

TLC:Rf 0.39 (chloroforrn: methanol: water=50: 10:1); 

MS (ES!, Pos. 20 V) : m/z=967 (2M + H)\ 484 (M +Ht. 

[0684] 

Example 31(75): trans-4-(2-19-[(5-fluoro-2-thienyllmethylJ-5.6.8.9-tetrahydro-7H­

pyrido[ 4'.3' :4.5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethy])cyclohexanecarboxylic acid 

TLC:Rf 0.34 (methylene chloride: ethyl acetate: methanol=8:4: I); 

MS (ES!, Pos. 20 V) : m/z=456 (M + H)+. 

[0685] 

Example 31(76): cis-4-(2-19-[(5-fluoro-2-thieny])methyl]-5,6,8,9-tetrahydro-7H­

pyrido [ 4 ',3 ':4 ,5]pyrrolo [2,3-b ]pyridin-7 -yl )-2-oxoethyl )cyclohexanecarboxylic acid 

TLC:Rf0.35 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ES!, Pos. 20 V) : m/z=456 (M + H)'. 

[0686] 

Example 31 (77): trans-4-(2-19-((5-fluoro-3-thieny])methyl]-5,6.8.9-tetrahydro-7H­

pyrido [ 4 ',3 ':4 ,5 Jpyrrolo[2,3-b ]pyridin-7 -yl \-2-oxoethy])cyclohexanecarboxylic acid 

TLC:Rf0.33 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ES!, Pos. 20 V) : m/z=456 (M + Ht. 

149 



[0687] 

Example 31 (78): cis-4-(2-19-[(5-fluoro-3-thienyllmethylJ-5.6. 8.9-tetrahydro-7H­

pyrido[ 4' ,3' :4, 51 pyrrolo [2,3-b] pyridin-7 -yl }-2-oxoethyllcyclohexanecarboxylic acid 

TLC:Rf0.36 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20 V) : m/z=456 (M +Ht, 

[0688] 

Example 3 1 (79): ( cis-4-1[9-(3-fluorobenzvi)-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-ylJcarbonyllcyclohexyllacetic acid 

TLC:Rf0.45 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):6 1.16 -1.69 (m, 9 H), 1.88 -2.23 (m, 3 H), 2.59-2.89 (m, 2 H), 3.69-3.85 (m, 
2 H), 4.55 -4.70 (m, 2 H), 5.42 - 5.57 (m, 2 H), 6.87 - 7.00 (m, 2 H), 7.00- 7.16 (m, 2 H), 7.27 - 7.40 
(m, 1 H), 7.90(d,1=7.7 Hz, 1 H), 8.21(d,1=4.0 Hz, 1H),11.99 (s, 1 H). 

[0689] 

Example 31 (80): (trans-4-1[9-(3-fluorobenzvll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-
b Jpyridin-7-ylJcarbonyl\ cyclohexyllacetic acid 

TLC:Rf0.45 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):6 0.77 - 1.15 (m, 2 H), 1.19 - 1.81 (m, 7 H), 2.01 - 2.15 (m, 2 H), 2.58 - 2.86 (m, 
3 H), 3.78 (t, 1=5.2 Hz, 2 H), 4.55 -4.72 (m, 2 H), 5.40- 5.58 (m, 2 H), 6.85 - 7.02 (m, 2 H), 7.02 -
7.16 (m, 2 H), 7.28-7.40 (m, 1 H), 7.90(d,1=7.7 Hz, 1 H), 8.16- 8.28 (m, 1H),12.00 (s, 1 H). 

[0690] 

Example 31 (81): 3-12-(9-(3-fluorobenzy!)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyl\ benzoic acid 

TLC:Rf0.33 (ethyl acetate); 
1H-NMR(DMSO-d6):6 2.66 - 2.80 (m, 2 H) 3.75 - 3.98 (m, 4 H) 4.62 - 4.77 (m, 2 H) 5.48 (s, 2 H) 6.87 
- 7.01(m,2 H) 7.01 - 7.17 (m, 2 H) 7.23 - 7.56 (m, 3 H) 7.70- 7.98 (m, 3 H) 8.17 - 8.28 (m, I H) 
12.90 (br s, 1 H). 

[0691] 

Example 31 ( 82): 4-12-(9-(3-fluorobenzyi)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4.5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyl} benzoic acid 

TLC:Rf0.19 (ethyl acetate); 
1H-NMR(DMSO-d6):6 2.62 - 2.80 (m, 2 H) 3.73 - 4.00 (m, 4 H) 4.61 - 4.77 (m, 2 H) 5.42 - 5.53 (m, 2 
H) 6.85 - 7.00 (m, 2 H) 7.00- 7.16 (m, 2 H) 7.21 - 7.43 (m, 3 H) 7.73 - 7.97 (m, 3 H) 8.16- 8.26 (m, 1 
H) 12.82 (br s, 1 H). 

[0692] 

Example 31 (83): 4-{2-[9-( 4-cyanobenzyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyl} benzoic acid 

TLC:Rf0.24 (methylene chloride: ethyl acetate: methano1=8:4:1); 

MS (ESI, Pos.) : m/z=451 (M + H)'. 

[0693] 
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Example 31 (84): 4-(2-{9-[(6-chloro-3-pyridinyllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yl}-2-oxoethyl)benzoic acid 

TLC:Rf0.20 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pas.) : m/z=461 (M + H)+. 

[0694] 

Example 31 (86): 4-(2-{9-[( 1,3-dimethyl- lH-pyrazol-5-yllmethylJ-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpvrrolo[2,3-b ]pyridin-7-yl}-2-oxoethyllbenzoic acid 

TLC:Rf0.14 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pas.) : m/z=444 (M +Ht. 
[0695] 

Example 31 (87): 4-(2-{9-[(2,5-dimethyl- l ,3-thiazol-4-yllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b Jpyridin-7-yl}-2-oxoethyllbenzoic acid 

TLC:Rf0.15 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pas.) : m/z=461 (M + H)+. 

[0696] 

Example 31 (88): 4-(2-{9-[(5-chloro-2-thienyl)methyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-2-oxoethyllbenzoic acid 

TLC:Rf 0.36 (chloroform: methanol: water=50: 10: l); 

MS (ESI, Pas. 20 V) : m/z=466 (M +Ht. 
[0697] 

Example 3 1 (90): 4-{[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b Jpyridin-
7-ylJcarbonyl} benzoic acid 

TLC:Rf0.17 (ethyl acetate); 
1H-NMR(DMSO-d6):o 2.75 - 2.92 (m, 2 H) 3.50 - 4.08 (m, 2 H) 4.43 - 4.88 (m, 2 H) 5.20- 5.64 (m, 2 
H) 6.49 - 7.67 (m, 7 H) 7. 79 - 8.09 (m, 3 H) 8.18 - 8.29 (m, 1 H) 13 .17 (br s, 1 H). 

[0698] 

Example 31(91): ( 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3':4,5]pyrrolo[2,3-b]pyridin-7-yll-2-oxoethyl}-1-piperidinyllacetic acid hydrochloride 

TLC:Rf0.41 (methylene chloride: methanol: 28% aqueous ammonia=l5:5:1); 
MS (ESI, Pas. 20 V) : m/z=527 (M + H)+. 

[0699] 

Example 31(93): ( 4-{[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-ylJcarbonyl}- l -piperidinyl)acetic acid hydrochloride 

TLC:Rf 0.09( chloroform: methanol: 28% aqueous ammonia=85: 13 :2); 
1H-NMR(DMSO-d6):o 1.62- 2.11(m,4 H) 2.63 -3.63 (m, 7 H) 3.73 -4.18 (m, 4 H) 4.55 -4.82 (m, 2 
H) 4.87 - 5.34 (m, 1 H) 5.47 - 5.67 (m, 2 H) 6.87 - 7.25 (m, 4 H) 7.27 - 7.42 (m, 1 H) 7.90- 8.07 (m, 1 
H) 8.20 - 8.32 (m, 1 H) 9.97 - 10.37 (m, 1 H). 

[0700] 

Example 31 (94 ): 4-{2-[9-(2.4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-ylJ-2-oxoethyl}-2-ethoxybenzoic acid 
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TLC:Rf 0.60 (chloroform: methanol: water=50: 10: !); 

MS (ESI, Pas. 20 V): m/z=506 (M + H)'. 

[0701] 

Example 31 (95): 2-ethoxy-4-{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3' :4,5]pyrrolo[2,3-b Jpyridin-7-ylJ-2-oxoethyl} benzoic acid 

TLC:Rf0.60 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pas. 20 V): m/z=975 (2M + H)', 488 (M + H)', 

[0702] 

Example 31 (98): 4-{2-[9-(2.4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-ylJ-2-oxoethyl} bicyclo[2.2.2Joctane- l -carboxylic acid 

TLC:Rf0.20 (hexane: ethyl acetate=!:!); 

MS (FAB, Pas.): m/z=494 (M + H)'. 

[0703] 

Example 31 (99): (3-{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b]pyridin-7-ylJ-2-oxoethyl}phenyi)acetic acid 

TLC:Rf 0.65 (chloroform: methanol: water=50: 10:1); 

MS (ES!, Pas. 20 V): m/z=915 (2M + H)', 458 (M + H)'. 

[0704] 

Example 31(I00): (3-{2-[9-(2.4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b]pyridin-7-ylJ-2-oxoethyll phenyllacetic acid 

TLC:Rf 0.65 (chloroform: methanol: water=50: I 0: I); 

MS (ES!, Pas. 20 V): m/z=951 (2M + H)', 476 (M + H)'. 

[0705] 

Example 31 (I 02): cis-3-{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b Jpyridin-7-ylJ-2-oxoethyl}cyclobutanecarboxylic acid 

TLC:Rf0.52 (ethyl acetate); 

MS (ESI, Pas. 20 V): m/z=422 (M + H)'. 

[0706] 

Example 31(]03 ): 4-{3-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b]pyridin-7-ylJ-3-oxopropyl} benzoic acid 

TLC:Rf 0.40 (methylene chloride: ethyl acetate: methanol=8:4: I); 
1H-NMR(DMSO-d6):o 2.60- 2.98 (m, 6 H), 3.68 - 3.86 (m, 2 H), 4.64 (s, 2 H), 5.48 (s, 2 H), 6.84 -

7.14(m,4 H), 7.22 -7.42 (m,3 H), 7.75 -7.85 (m, I H), 7.89(dd,J=7.5, 1.5 Hz, I H), 8.20(dd,J= 
4.5, 1.5 Hz, I H), 12.8 (brs, I H). 

[0707] 

Example 31(]04 ): 4-{3-[9-(2.4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b]pyridin-7-ylJ-3-oxopropyl} benzoic acid 

TLC:Rf0.40 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):o 2.63 - 2.96 (m, 6 H), 3.66 - 3.84 (m, 2 H), 4.66 (s, 2 H), 5.46 (s, 2 H), 6.78 -

7.03 (m, 2 H), 7.09 (dd, J = 7.5, 4.8 Hz, I H), 7.16- 7.42 (m, 3 H), 7.67 - 7.86 (m, 2 H), 7.88 (d, J = 7.5 
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Hz, 1 H), 8.15-8.22 (m, 1 H), 12.7 (brs, 1 H). 

[0708] 

Example 31 ( 106): 3-{3-[9-C3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-3-oxopropy]} benzoic acid 

TLC:Rf0.38 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 2.60 - 2.92 (m, 6 H), 3.70 - 3.84 (m, 2 H), 4.58 - 4.68 (m, 2 H), 5.43 - 5.50 (m, 

2 H), 6.84 - 7.14 (m, 4 H), 7.22 - 7.55 (m, 3 H), 7.63 - 7.92 (m, 3 H), 8.20 (dd, J = 4.8, 1.8 Hz, 1 H), 

12.8 (brs, 1 H). 

[0709] 

Example 31( 107): 3-{3-[9-(2.4-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jovrrolo[2,3-

b ]pyridin-7-yll-3-oxopropyll benzoic acid 

TLC:Rf0.38 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6):8 2.60- 2.96 (m, 6 H), 3.68 - 3.84 (m, 2 H), 4.60- 4.72 (m, 2 H), 5.45 (s, 2 H), 

6.80 - 7.02 (m, 2 H), 7.08 (dd, J = 7.5, 4.8 Hz, 1 H), 7.15 - 7.54 (m, 3 H), 7.63 - 7.91 (m, 3 H), 8.15 -

8.21 (m, 1 H), 12.8 (brs, 1 H). 

[071 OJ 
Example 31 ( 109): cis-3-{2-[9-(2.4-difluorobenzyll-5,6.8.9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyl\cyclobutanecarboxylic acid 

TLC:Rf 0.49 (ethyl acetate); 

MS (FAB, Pos.): m/z=440 (M +Ht. 
[0711] 

Example 31(111): trans-3-{2-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5Jpyrrolo[2,3-

b lpyridin-7-yll-2-oxoethyl} cyclobutanecarboxylic acid 

TLC:Rf0.32 (ethyl acetate); 

MS (FAB, Pos.): m/z=422 (M + H)+. 

[0712] 

Example 31(112): trans-3-{2-[9-(2.4-difluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ': 4 .5 ]pyrrolo[2,3-b] pyridin-7-yll-2-oxoethy 1} cyclobutanecarboxylic acid 

TLC:Rf0.25 (ethyl acetate); 

MS (ESI, Pos. 20 V): m/z=440 (M +Ht. 
[0713] 

Example 31 ( 114): 2-{3-[9-C3-fluorobenzyll-5.6.8,9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-

b ]pyridin-7-yll-3-oxopropy]} benzoic acid 

TLC:Rf0.38 (methylene chloride: ethyl acetate: methanol=8:4:1); 

MS (ESI, Pos. 20V): m/z=458 (M +Ht. 
[0714] 

Example 31 ( 115): 2-{3-[9-(2.4-difluorobenzyll-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2.3-

b ]pyridin-7-yll-3-oxopropyll benzoic acid 

TLC:Rf 0.38 (methylene chloride: ethyl acetate: methanol=8:4: 1 ); 

MS (ESI, Pos. 20V): m/z=476 (M +Ht. 
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[0715] 

Example 31 ( 120): 5-{3-[9-(3-tluorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-

b]pyridin-7-ylJ-3-oxopropyl}-2-thiophenecarboxylic acid 

TLC:Rf0.13 (ethyl acetate); 

MS (ES!, Pas. 20 V): m/z=464 (M +Ht. 
[0716] 

Example 31 (121 ): 5-13-[9-(2.4-difluorobenzy])-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b Jpyridin-7-yll-3-oxopropyll-2-thiophenecarboxylic acid 

TLC:Rf0.20 (ethyl acetate); 

MS (ES!, Pas. 20 V): m/z=482 (M +Ht. 
[0717] 

Example 31 ( 123 ): 4-12-[9-(2-cyclohexylethyll-5.6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2J­

b ]pyridin-7-ylJ-2-oxoethyll benzoic acid 

TLC:Rf 0.45 (methylene chloride: methanol=9: l); 

MS (APCI, Pas. 20 V): m/z=446 (M +Ht. 
[0718] 

Example 31 (124 ): ( 4-12-[9-(3-fluorobenzyl2-5.6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-

b]pyridin-7-ylJ-2-oxoethyll phenyi)acetic acid 

TLC:Rf 0.36 (methylene chloride: methanol=9: l); 

MS (FAB, Pas.): m/z=458 (M +Ht. 
[0719] 

Example 31 ( 125): ( 4-12-(9-(2.4-ditluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-
b ]pyridin-7-ylJ-2-oxoethyllphenyllacetic acid 

TLC:Rf 0.36 (methylene chloride: methanol=9: 1 ); 

MS (FAB, Pas.): m/z=476 (M +Ht. 

[0720] 

Example 31 ( 127): 4-12-[9-(3-fluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2.3-

b]pyridin-7-yll-2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid 

[0721] 

[0722] 

TLC:Rf 0.35 (chloroform: methanol=lO: 1 ); 

MS (FAB, Pas.): m/z=476 (M +Ht. 
[0723] 

Example 31( 128): 4-12-[9-(3.5-difluorobenzyll-5.6.8.9-tetrahydro-7H-pvrido[ 4',3 ':4.5Jpyrrolo[2J­
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b ]pyridin-7-ylJ-2-oxoethy]} bicyclo[2.2.2]octane-l-carboxylic acid 

[0724] 

QCN~C02H 
F~ 0 

y 
F 

[0725] 

TLC:Rf 0.46 (chloroform: methanol= 10: I); 

MS (FAB, Pos.): m/z=494 (M +Ht. 

(0726] 

Example 31(129): 4-{2-oxo-2-[9-(2,4,5-trifluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-ylJethy]} bicyclo[2.2.2Joctane- l -carboxylic acid 

(0727] 

[0728] 

TLC:Rf0.46 (chloroform: methanol=lO:l); 

MS (FAB, Pos.): m/z=512 (M +Ht. 

[0729] 

Example 31 (130): 4-(2-{9-[(5-chloro-2-thienyl)methylJ-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyl)bicyclo[2.2.2]octane- l -carboxylic acid 

TLC:Rf0.44 (chloroform: methanol=lO:l); 

MS (FAB, Pos.): m/z=498 (M + H)+. 

[0730] 

Example 31( 131 ): (2-{2-[9-C3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pvridin-7-y!J-2-oxoethy]}phenyllacetic acid 

TLC:Rf 0.30 (methylene chloride: methanol=9: l); 

MS (FAB, Pos.): m/z=458 (M +Ht. 

[0731] 

Example 31 (132): (2-{2-[9-(2,4-difluorobenzyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b ]pyridin-7-ylJ-2-oxoethy]} phenyllacetic acid 
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TLC:Rf 0.30 (methylene chloride: methanol=9: l); 

MS (FAB, Pas.): m/z=476 (M +Ht. 
[0732] 

Example 31( 134 ): 4-{( 1E)-3-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-3-oxo- l -propen- l-yl} benzoic acid 

TLC:Rf0.15 (ethyl acetate); 

MS (ES!, Pas. 20 V): m/z=456 (M +Ht. 
[0733] 

Example 31Cl3 5): ( 1 RJ R)-3-{2-[9-(3-fluorobenzvll-5.6.8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyll-1.2.2-trimethylcyclopentanecarboxylic acid 

TLC:Rf0.45 (chloroform: methanol:water=lO:l:O.l); 

MS (FAB, Pas.): m/z=478 (M +Ht. 
[0734] 

Example 31( 137): Cl R.3R)-3-{2-[9-(2.4-difluorobenzvl)-5,6.8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b lpyridin-7-yll-2-oxoethyl}-1,2,2-trimethylcyclopentanecarboxylic acid 

TLC:Rf 0.49 (chloroform: methanol:water=l 0:1 :0.1); 

MS (FAB, Pas.): m/z=496 (M +Ht. 
[0735] 

Example 3 1 ( 139): 4-12-[9-( 4-fluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b Jpyridin-7-y!J-2-oxoethyll bicyclo[2.2.2Joctane- l -carboxylic acid 

TLC:Rf0.48 (ethyl acetate); 

MS (FAB, Pas.): m/z=476 (M +Ht. 
[0736] 

Example 3 1 ( 140): 4-{2-[9-( 4-chlorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-y!J-2-oxoethyll bicyclo[2.2.2Joctane- l -carboxylic acid 

[0737] 

QJ:;N~C02H 
~o 

CIN 
[0738] 

TLC:Rf0.50 (ethyl acetate); 

MS (FAB, Pas.): m/z=492 (M +Ht. 
[0739] 

Example 31Cl41 ): 4-{2-[9-{3-chlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-y!J-2-oxoethyll bicyclo[2.2.2]octane- l -carboxylic acid 

TLC:Rf0.50 (ethyl acetate); 

156 



MS (FAB, Pos.): m/z=492 (M +Ht. 

[0740] 

Example 31Cl42): 4-{2-[9-( 4-chloro-2-fluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethy]} bicyclo[2.2.2]octane- l-carboxylic acid 

[0741] 

[0742] 

TLC:Rf0.57 (ethyl acetate); 

MS (FAB, Pos.): m/z=510 (M + H)+. 

[0743] 

Example 31 (143): 4-12-[9-( 4-chloro-3-fluorobenzyll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyll bicyclo[2.2.2]octane- l -carboxylic acid 

TLC:Rf0.45 (ethyl acetate); 

MS (FAB, Pos.): m/z=5 l 0 (M + H)'. 

[0744] 

Example 31(!45): 4-(2-{9-[(5-chloro-3-thienyllmethylJ-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyllbicyclo[2.2.2]octane-l-carboxylic acid 

TLC:Rf0.48 (ethyl acetate); 

MS (FAB, Pos.): m/z=498 (M +Ht. 

[0745] 

Example 31 ( 146): Cl S,3S)-3-{2-[9-C3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b]pyridin-7-ylJ-2-oxoethyl}-1,2,2-trimethylcyclopentanecarboxylic acid 

TLC:Rf0.45 (chloroform: methanol: water=lO:l:0.1); 

MS (ES!, Pos. 20V): m/z=478 (M +Ht. 

[0746] 

Example 31(151): 4-{2-[9-(3-chloro-4-fluorobenzyll-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3':4,5Jpyrrolo[2,3-b]pyridin-7-yll-2-oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid 

TLC:Rf0.71 (ethyl acetate); 

MS (ES!, Pos. 20 V): m/z=5 l 0 (M +Ht. 

[0747] 

Example 31 ( 156): ( 1R,3R)-3-{2-[9-(3 ,5-difluorobenzyll-5,6,8,9-tetrahydro-7H-

pyrido [ 4' ,3 ':4 ,5 ]pyrrolo[2,3-b Jpyridin-7 -ylJ-2-oxoethyl )-1,2 ,2-trimethylcyclopentanecarboxyl ic acid 

TLC:Rf0.43 (chloroform: methanol: water=lOO:lO:l); 

MS (ES!, Pos. 20 V): m/z=496 (M +Ht. 
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[0748] 

Example 31(]58): (]R,3R)-3-{2-[9-( 4-chlorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyll-1,2,2-trimethylcyclopentanecarboxylic acid 

TLC:Rf0.34 (chloroform: methanol: water=lOO:IO:l); 

MS (ESI, Pos. 20V): m/z=494 (M + H)', 460. 

[0749] 

Example 31(159): (]R,3R)-3-{2-[9-(3-chlorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3 ': 4,5]pyrrolo[2,3-b] pyridin-7-ylJ-2-oxoethyl l-1,2,2-trim ethylcyclopentanecarboxylic acid 

TLC:Rf0.34 (chloroform: methanol: water=lOO:IO:l); 

MS (ES!, Pos. 20V): m/z=494 (M + H)', 460. 

[0750] 

Example 31 ( 160): (I R,3R)-3-{2-[9-( 4-chloro-2-fluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido [ 4 ',3' :4 ,5 ]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyl l-1,2,2-trim ethylcyclopentanecarboxylic acid 

[0751] 

[0752] 

TLC:Rf0.34 (chloroform: methanol: water=IOO:IO:l); 

MS (ES!, Pos. 20V): m/z=512 (M + H)\ 478. 

[0753] 

Example 31(161 ): (]R,3Rl-3-{2-[9-( 4-chloro-3-fluorobenzyll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyll-1,2,2-trimethylcyclopentanecarboxylic acid 

TLC:Rf0.34 (chloroform: methanol: water=IO:l:O.l); 

MS (ESI, Pos. 20V): m/z=512 (M + H)', 478. 

[0754] 

Example 31(] 62): (]RJR)-3-{2-[9-C 4-fluorobenzyll-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3 ': 4,5] pyrro lo[2,3-b ]pyridin-7-ylJ-2-oxoethyl )-1,2,2-trimethy lcyclopentanecarboxylic acid 

[0755] 
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F 

[0756] 

~ /; 
N 

TLC:Rf0.41 (chloroform: methanol: water=lOO:lO:l); 

MS (ES!, Pos. 20 V): m/z=478 (M +Ht. 

[0757] 

Example 31(163): ( 1R,3R)-3-{2-[9-(3,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido [ 4' ,3 ': 4,5]pyrrolo[2,3-b ]pyridin-7-y lJ-2-oxoethyl }-1,2,2-trimethylcyclopentanecarboxylic acid 

TLC:Rf0.43 (chloroform: methanol: water=lOO:lO:l); 

MS (ES!, Pos. 20 V): m/z=496 (M + Ht. 

[0758] 

Example 31 ( 166): ( 1 R,3R)- l ,2,2-trimethyl-3-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-

7H-pyrido [ 4 ',3 ': 4,5 Jpyrrolo[2,3-b ]pyridin-7 -y l]ethy 1} cyclopen tanecarboxy 1 ic acid 

TLC:Rf0.50 (chloroform: methanol: water=lOO:IO:l); 

MS (ES!, Pos. 20 V): m/z=514 (M +Ht. 

[0759] 

Example 31( 169): (I R,3R)-3-12-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyll-1,2,2-trimethylcyclopentanecarboxylic acid 

[0760] 

[0761] 

TLC:Rf0.33 (chloroform: methanol: water=IOO:IO:l); 

MS (ES!, Pos. 20 V): m/z=512 (M + H)+. 

[0762] 

Example 3 I (I 70): 4-12-[9-(3,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5Jpyrrolo[2,3-

b]pyridin-7-yll-2-oxoethyll bicyclo[2.2.2]octane- l -carboxylic acid 
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(0763] 

~ ,,___,, N-<---©-co2H 
:xJ 0 

(0764] 

TLC:Rf0.22 (hexane: ethyl acetate=l:2); 

MS (ESI, Pos. 20 V): m/z=494 (M + H)'. 

(0765] 

Example 31 (173): (IS,3S)-3-{2-[9-(2,4-difluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyll- l ,2,2-trimethylcyclopentanecarboxylic acid 

TLC:Rf0.41 (chloroform: methanol: water=lOO:lO:l); 

MS (ESI, Pos. 20 V): m/z=496 (M + H)'. 

(0766] 

Example 31( 177): (I R,3Rl-3-(2-{9-[(5-chloro-3-thienyllmethyl]-5,6,8,9-tetrahydro-7H-

pyrido[ 4' .3 ':4,5]pyrrolo(2,3-b ]pyridin-7 -yll-2-oxoethyll-1.2,2-trimethylcyclopentanecarboxy lie acid 

TLC:Rf0.31 (chloroform: methanol: water=lOO:lO:l); 

MS (ES!, Pos. 20 V): m/z=500 (M + H)'. 

(0767] 

Example 31(178): ClR,3Rl-3-(2-{9-[C5-chloro-2-thienyllmethyl]-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3 ': 4 ,5]pyrrolo(2,3-b ]pyridin-7 -yl }-2-oxoethy[)-l ,2 ,2-trimethylcyc lopentanecarboxylic acid 

TLC:Rf0.31 (chloroform: methanol: water=lOO:lO:l); 

MS (ES!, Pos. 20 V): m/z=500 (M + H)'. 

(0768] 

Example 31( 181 ): 4-{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b]pyridin-7-ylJ-2-oxoethyl} bicyclo(2.2. l ]heptane- l -carboxylic acid 

(0769] 

=-
~ 
N 

/J 
N 

F~ u 
(0770] 

N 

TLC:Rf0.51 (chloroform: methanol=9:1); 

MS (ES!, Pos. 20 V): m/z=462 (M + H)'. 
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[0771] 

Example 31CI82): 4-{2-[9-(2,4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethyl} bicyclo[2.2. l Jheptane-1-carboxylic acid 

[0772] 

N 

[0773] 

TLC:Rf 0.48 (chloroform: methanol=9: 1 ); 

MS (ES!, Pos. 20 V): m/z=480 (M + H)'. 

[0774] 

Example 31 ( 183 ): 4-{2-[9-(3,5-difluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolof2.3-

b ]pyridin-7-ylJ-2-oxoethyll bicyclo[2.2. llheptane- l -carboxylic acid 

TLC:Rf 0.65 (chloroform: methanol:water=50: 10: I); 

MS (ES!, Pos. 20 V): m/z=480 (M + H)'. 

[0775] 

Example 31(184): 4-{2-oxo-2-[9-(2.4,5-trifluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2.3-b]pyridin-7-ylJethyl} bicyclof2.2. l Jheptane-1-carboxylic acid 

TLC:Rf 0.33 (methylene chloride: methanol=9: I); 

MS (ES!, Pos. 20V): m/z=498 (M + H)'. 

[0776] 

Example 31(188): 4-{2-[9-( 4-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyridof 4',3':4,5Jpyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethyll bicyclo[2.2.1Jheptane- l-carboxylic acid 

[0777] 

[0778] 

TLC:Rf 0.3 8 (methylene chloride: methanol=9: I); 

MS (ES!, Pos. 20 V): m/z=462 (M + H)'. 

[0779] 

161 



Example 31 ( 189): 4-{2-[9-( 4-chlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2J­
b lpyridin-7-yll-2-oxoethy]} bicyclo[2.2. l ]heptane-l-carboxylic acid 

[0780] 

Cl 

[0781] 

~ 
N 

N 

TLC:Rf0.48 (methylene chloride: water=lOO:lO:l); 

MS (ESI, Pos. 20 V): m/z=478 (M + H)+. 

[0782] 

Example 31 ( 190): 4-{2-[9-(3-chlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethy]} bicyclo[2.2. l lheptane- l-carboxylic acid 

TLC:Rf 0.49 (methylene chloride: methanol=9: 1 ); 

MS (APCI, Pos. 40 V): m/z=478 (M + H)'. 

[0783] 

Example 31(! 91): 4-{2-[9-( 4-chloro-2-fluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyl} bicyclo[2.2. !Jheptane- l-carboxylic acid 
TLC:Rf0.50 (chloroform: methanol: water=lOO:lO:l); 

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

[0784] 

Example 31(192): 4-{2-[9-(4-chloro-3-fluorobenzy])-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2,3-b Jpyridin-7-yll-2-oxoethy]} bicyclo[2.2.1 Jheptane- l -carboxylic acid 
TLC:Rf0.54 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 40 V): m/z=496 (M + H)+. 

[0785] 

Example 31(193): 4-{2-[9-(3-chloro-4-fluorobenzy])-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yll-2-oxoethyl\ bicyclo[2.2.1 Jheptane-l-carboxy!ic acid 
TLC:Rf0.61 (chloroform: methanol: water=50:10:1); 

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

[0786] 

Example 31( 195): 4-{2-[9-(3,4-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-
b Jpyridin-7-ylJ-2-oxoethy]} bicyclo[2.2. llheptane-l-carboxylic acid 

TLC:Rf0.61 (methylene chloride: methanol=9:1); 

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

[0787] 
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Example 32: tert-butyl l-[2-(benzyloxy)-2-oxoethyllpiperidine-4-carboxylate 

[0788] 

[0789] 

To a suspension (39 mL) oftert-butyl piperidine-4-carboxylate (2.6 g) in acetonitrile was 

added diisopropylethylamine (4.4 mL), subsequently, benzyl bromoacetate (2.0 mL) was added at 

room temperature in portions, and the mixture was stirred for 4 hours. To the reaction mixture was 

added water, followed by extraction with ethyl acetate. This was washed with an aqueous saturated 

sodium chloride solution, dried with anhydrous sodium sulfate, and concentrated. The residue was 

purified by silica gel column chromatography (hexane : ethyl acetate= 1 : 3 --'> 0 : 1) to obtain the title 

compound (3.4 g) having the following physical propery values. 

TLC:Rf0.66 (hexane: ethyl acetate=2 : l); 
1H-NMR(CDC'3):1i 1.44 (s, 9 H) 1.68 - 1.92 (m, 4 H) 2.10 - 2.35 (m, 3 H) 2.83 - 2.96 (m, 2 H) 3.26 (s, 

2 H) 5.16 (s, 2 H) 7.25 - 7.41 (m, 5 H). 

[0790] 

Example 33 :[ 4-(tert-butoxycarbonyl)piperidin-l-yl]acetic acid 

[0791] 

Ho-{_ D-<~CH3 
N CH3 

0 

[0792] 

The compound (3.4 g) produced in Example 32 was dissolved in ethanol (41 mL), 5% Pd/C 

(50% hydrous product, 340 mg) was added under the argon atmosphere, and hydrogen was blown into 

the solution for 2.5 hours while stirred at room temperature. After the system was replaced with argon, 

the catalyst was filtered off using Celite, and this was concentrated under reduced pressure to obtain 

the title compound (2.5 g) having the following physical property values. 

TLC:Rf 0.30 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 
1H-NMR(CDC13):1i 1.44 (s, 9 H) 1.97 - 2.25 (m, 4 H) 2.40 - 2.54 (m, 1 H) 2.95 - 3.45 (m, 4 H) 3.46 (s, 

2 H) 7.43 - 7.96 (br.s, 1 H). 

[0793] 

Example 34: tert-butyl l-{2-[9-(3-chloro-2.4-difluorobenzvl)-5,6,8,9-tetrahydro-7H­

pyrido [ 4 ',3 ': 4,5]pyrrolo [2,3-b ]pyridin-7-y IJ-2-oxoethyl} piperidine-4-carboxylate 

[0794] 
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F 

Cl 

[0795] 

The compound produced in Example 33 and a tetrahydropyridopyrrolopyridine derivative 

produced by operation in accordance with Example 4---'> Example 5 ---'> Example 6 ---'> Example 7 ---'> 

Example I were used, which were subjected to operation in accordance with Example 11 to obtain the 

title compound ( 5 0 mg) having the following physical property values. 

TLC:Rf 0.58 ( dichloromethane: ethyl acetate: methanol=8:4: !); 
1H-NMR(CDC!,):o 1.42 - 1.44 (m, 9 H) 1.48 - 1.95 (m, 4 H) 2.00 - 2.28 (m, 3 H) 2.68 - 2.96 (m, 4 H) 

3.13 -3.30 (m, 2 H) 3.84 -3.98 (m, 2 H) 4.65 -4.88 (m, 2 H) 5.47 (s, 2 H) 6.70- 7.16 (m, 3 H) 7.81 

(dd, J=7.8, 1.5 Hz, 1 H) 8.23 - 8.34 (m, I H). 

[0796] 

Example 3 5: l-{2-[9-(3-chloro-2,4-difluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3':4,5Jpyrrolo[2,3-

b Jpyridin-7 -yll-2-oxoethyl}-4-piperidinecarboxylic acid hydrochloride 

[0797] 

N 

F-9( 
Cl F · HCI 

[0798] 

To the compound (30 mg) produced in Example 34 were sequentially added a 4N solution ( 4 

mL) of hydrogen chloride in dioxane, and water (0.1 mL) at room temperature, and the mixture was 

stirred overnight. The reaction mixture was concentrated, and the resulting solid was washed with 

ethyl acetate, filtered off and dried to obtain the title compound (25 mg) having the following physical 

property values. 

TLC:Rf 0.23 (chloroform: methanol: water=50: I 0: !); 
1H-NMR(DMSO-d6):o 1.71 - 2.31 (m, 4 H) 2.64 - 4.53 (m, 12 H) 4.63 - 4.80 (m, 2 H) 5.51 - 5.63 (m, 2 

H) 6.91 - 7.04 (m, 1H)7.14 (dd, J=7.7, 4.8 Hz, I H) 7.18-7.28 (m, I H) 7.87 - 8.02 (m, 1H)8.23 (dd, 

J=4.7, 1.4 Hz, I H) 9.47 - 9.77 (m, I H). 

[0799] 

Example 35(1) - Example 35(122) and Reference Example 1 
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A tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with 

Example 4 ---+ Example 5 ---+ Example 6 ---+ Example 7---+ Example I and a corresponding ester in place 

of [ 4-(tert-butoxycarbonyl)piperidin-l-yl]acetic acid were used, which were subjected to operation in 

accordance with Example 11 ---+Example 34---+ Example 35 to obtain the following compounds. 

[0800] 

Example 3 5( I): I -{2-[9-(3-fluorobenzvll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-y!J-2-oxoethyl}-2-piperidinecarboxylic acid 

TLC:Rf 0.22 (chloroform: methanol= I 0: I); 
1H-NMR(DMSO-d6):i5 0.93 - 2.37 (m, 6 H), 2.60 - 4.20 (m, 9 H), 4.44 - 5.36 (m, 2 H), 5.39- 5.61 (m, 

2 H), 6.85-7.17 (m, 4 H), 7.23 -7.44 (m, I H), 7.82 - 7.98 (m, I H), 8.13 - 8.26 (m, I H), 8.83 - 13.71 

(m, l H). 

[0801] 

Example 3 5(2): I -{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b Jpyridin-

7-y!J-2-oxoethyl}-3-piperidinecarboxylic acid 

[0802] 

OH 

[0803] 

TLC:Rf 0.09 (chloroform: methanol=! 0: I); 
1H-NMR(DMSO-d6):i5 1.29 - 2.23 (m, 4 H), 2.64 - 4.29 (m, 11 H), 4.58 - 4.84 (m, 2 H), 5.34 - 5.67 (m, 

2 H), 6.80- 7.21(m,4 H), 7.26- 7.43 (m, I H), 7.80- 8.04 (m, I H), 8.15 - 8.30 (m, I H), 9.30- 13.65 

(m, l H). 

[0804] 

Ex amp le 3 5 (3 ): 1-{ 3-[9-(3-fluorobenzyll-5 ,6, 8, 9-tetrahydro-7H-pyrido [ 4' ,3 ': 4 ,5 ]pyrrolo[2J-b ]pyridin-

7-y IJ-3-oxopropyl}-3-piperidinecarboxylic acid 

TLC:Rf0.11 (chloroform: methanol=IO:l); 
1H-NMR(CDC!,):i5 1.56 - 2.09 (m, 4 H), 2.53 - 3.31 (m, 11 H), 3.70 - 3.94 (m, 2 H), 4.51 - 4.70 (m, 2 

H), 5.36- 5.57 (m, 2 H), 6.68 - 6.98 (m, 3 H), 7.01 -7.13 (m, I H), 7.15 - 7.28 (m, I H), 7.74 - 7.85 (m, 

I H), 8.21 - 8.35 (m, I H). 

[0805] 

Example 35( 4 ): l -{3-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-y!J-3-oxopropy!}-1,2,3,6-tetrahydro-4-pyridinecarboxylic acid 

TLC:Rf0.44 (chloroform: methanol: water=50:10:1); 
1H-NMR(CDC!,):i5 2.27 - 3.42 (m, 12 H), 3.67 - 3.96 (m, 2 H), 4.47 - 4.71 (m, 2 H), 5.38 - 5.53 (m, 2 

H), 6.52- 6.66 (m, I H), 6.70- 6.99 (m, 3 H), 7.03 - 7.15 (m, I H), 7.15 - 7.33 (m, I H), 7.73 - 7.86 (m, 
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I H), 8.24 - 8.35 (m, I H). 

[0806] 

Example 35(5): ( l-{2-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyl}-4-piperidinyllacetic acid 

TLC:Rf0.24 (chloroform: methanol: water=50:10:1); 
1H-NMR(DMSO-d6):8 0.78 -2.18 (m, 9 H), 2.56-2.87 (m, 4 H), 3.00-3.26 (m, 2 H), 3.71 -4.20 (m, 

2 H), 4.54- 4.85 (m, 2 H), 5.40 - 5.54 (m, 2 H), 6.85 - 7.16 (m, 4 H), 7.27 - 7.40 (m, I H), 7.84 - 7.97 

(m, I H), 8.16 - 8.25 (m, I H). 

[0807] 

Example 3 5( 6): l -{3-[9-(3-fluorobenzyi)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-

7-yll-3-oxopropyl}-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.05 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):8 1.70 - 2.43 (m, 4 H) 2.64- 3.88 (m, 13 H) 4.08 - 4.79 (m, 3 H) 5.45 - 5.59 (m, 2 

H) 6.85 - 7.19 (m, 4 H) 7.29- 7.40 (m, I H) 7.91 - 8.02 (m, I H) 8.23 (dd, J=4.8, 1.3 Hz, I H) 10.26 (br. 

s., I H). 

[0808] 

Example 35(7): 1-{2-[9-( 4-chloro-2-fluorobenzyll-5,5-dimethyl-5 ,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b Jpyridin-7-yll-2-oxoethyl}-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.53 (methylene chloride: methanol: 28% aqueous ammonia=i5:5:1); 
1H-NMR(DMSO-d6):8 I. 25 - 1.55 (m, 6 H), 1.70 - 2.15 (m, 5 H), 2.90- 3.22 (m, 2 H), 3.35 - 3.70 (m, 

4 H), 4.25 -4.52 (m, 2 H), 4.55 -4.80 (m, 2 H), 5.40 - 5.60 (m, 2 H), 6.8.2- 7.04 (m, I H), 7.10 (dd, 

J=7.8, 4.5 Hz, I H), 7.20 (d, J=8.4 Hz, I H), 7.49 (d, J=9.9 Hz, I H), 8.11 (d, J=7.8 Hz, I H), 8.16 -

8.26 (m, I H), 9.52 - 9.74 (br, IH), 12.2 - 13.0 (br, I H). 

[0809] 

Example 3 5(9): ( l-{3-[9-(3-fluorobenzyll-5 ,6, 8,9-tetrahydro-7H-pyrido[ 4 ',3 ': 4,5 J pyrro lo[2,3-

b ]pyridin-7-y!J-3-oxopropyl}-4-piperidinyllacetic acid 

TLC:Rf0.06 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):8 0.98 - 1.73 (m, 5 H) 1.81 - 3.52 (m, 13 H) 3.72 - 3.82 (m, 2 H) 4.59 - 4.70 (m, 2 

H) 5.44- 5.54 (m, 2 H) 6.85 -7.14 (m, 4 H) 7.27 - 7.38 (m, I H) 7.86- 7.94 (m, I H) 8.18- 8.23 (m, I 

H)o 

[081 OJ 
Example 35(10): l -{3-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-

b ]pyridin-7-yl]-3-oxopropyi}-2-piperidinecarboxylic acid 

TLC:Rf0.16 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(CD30D):o 0.82 - 2.33 (m, 6 H) 2.76 - 3.98 (m, 11 H) 4.58 - 4.74 (m, 2 H) 5.42 - 5.60 (m, 2 

H) 6.69- 7.36 (m, 5 H) 7.92-7.99 (m, I H) 8.19- 8.25 (m, I H). 

[0811] 

Example 35(11 ): Cl-{2-[9-( 4-chloro-2-fluorobenzv!)-5 ,5-dimethyl-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yll-2-oxoethyl}-4-piperidinyi)acetic acid 

TLC:Rf0.55 (methylene chloride: methanol: 28% aqueous ammonia=l5:5:1); 
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MS (ES!, Pos. 20 V) : m/z=527 (M +Ht. 
[0812] 

Example 35( 14): 1-{2-[9-( 4-chloro-2-fluorobenzvll- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yll-2-

oxoethy]}-4-piperidinecarboxylic acid 

TLC:Rf 0.23 (chloroform: methanol: water= 50: 10: I); 

MS (ES!, Pos. 20 V) : m/z=484 (M +Ht. 
[0813] 

Example 35(16): 1-{2-[9-(3.5-dichlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyl}-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.23 (chloroform: methanol: water=50:10:1); 

MS (FAB, Pos.) : m/z=501 (M +Ht. 
[0814] 

Example 35(19): 1-{2-[9-(3-chloro-2,4-difluorobenzyl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-y!J-2-

oxoethy]}-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.24 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=502 (M +Ht. 
[0815] 

Example 3 5(20): 1-{2-[9-(3 .5-dichlorobenzyl)-1,3, 4, 9-tetrahydro-2H-beta-carbolin-2-y!J-2-oxoethyl }-

4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.24 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=500 (M + H)'. 

[0816] 

Example 3 5(23): 1-{2-[9-(3-chloro-2,4-difluorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5]pyrrolof2,3-b ]pyridin-7-y!J-2-oxoethyl}-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf 0.27. (chloroform: methanol: water= 50: 10: l); 

MS (ES!, Pos. 20 V) : m/z=53 l (M +Ht. 
[0817] 

Example 35(24): 1-{ 2-[9-(3,5-dichlorobenzyl)-5,5-dimethyl-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-y!J-2-oxoethyll-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.27 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=529 (M +Ht. 
[0818] 

Example 3 5(26): ( l -{2-[9-{3-chloro-2.4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-y!J-2-oxoethyl}-4-piperidinyl)acetic acid hydrochloride 

TLC:Rf0.35 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=5 l 7(M +Ht. 
[0819] 

Example 35(28): ( 1-{2-[9-{3 .5-dichlorobenzy'l)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4.5Jovrrolo[2,3-

b ]pyridin-7-y!J-2-oxoethyl}-4-piperidinyl)acetic acid hydrochloride 

TLC:Rf 0.40 (chloroform: methanol: water=50: 10: l); 
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MS (ES!, Pos. 20 V) : m/z=515 (M +Ht. 
[0820] 

Example 3 5(30): Cl -{2-[9-(3-chloro-2.4-difluorobenzvl)- l ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-

oxoethyll-4-piperidinyllacetic acid hydrochloride 

TLC:Rf 0.40 (chloroform: methanol: water= 50: 10: l); 

MS (ES!, Pos. 20 V) : m/z=5 l 6 (M +Ht. 
[0821] 

Example 35(32): ( l -{2-[9-C3.5-dichlorobenzyll- l ,3.4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyll-
4-piperidinyllacetic acid hydrochloride 

TLC:Rf 0.42 (chloroform: methanol: water= 50: 10: l); 

MS (ES!, Pos. 20 V) : m/z=5 l 4 (M + H)'. 

[0822] 

Example 35(3 7): ( l -{2-(9-(3-chloro-2.4-difluorobenzyll-5,5-dimethyl-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5]pyrrolo[2,3-b Jpyridin-7-ylJ-2-oxoethyll-4-piperidinyllacetic acid hydrochloride 
TLC:Rf0.30 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=545 (M + H)'. 

[0823] 

Example 35(3 8): ( 1-12-(9-(3,5-dichlorobenzyll-5,5-dimethyl-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3 ':4 ,5 Jpyrrol o[2,3-b] pyridin-7 -yll-2-oxoethyl }-4-piperi dinyl )acetic acid hydrochloride 
TLC:Rf0.31 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=543 (M + Ht. 
[0824] 

Example 35(5 5): (1-(2-19-[(5-chloro-2-thienyllmethylJ-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5Jpyrrolo[2,3-b ]pyridin-7-yl}-2-oxoethyl)-4-piperidinyl]acetic acid hydrochloride 
TLC:Rf0.44 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=487 (M +Ht. 
[0825] 

Example 35(5 6): [ l -(2-{9-[(5-chloro-2-thienyllmethylJ-5.5-dimethyl-5,6, 8,9-tetrahydro-7H­

pyrido [ 4' ,3 ':4.5 lpyrrol o[2,3-b ]pyridin-7-yl }-2-oxoethyll-4-piperidinyl] acetic acid hydrochloride 
TLC:Rf0.50 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pos. 20 V) : m/z=5 l 5 (M + H)'. 

[0826] 

Example 3 5(57): ( 4-{ 3-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b Jpyridin-7-ylJ-3-oxopropyll-l-piperazinyllacetic acid dihydrochloride 

TLC:Rf0.10 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):o 2.66-4.06 (m, 18 H), 4.32-4.94 (m, 4 H), 5.44 - 5.64 (m, 2 H), 6.84 - 7.19 (m, 
4H), 7.27-7.42 (m, 1 H), 7.89- 8.02 (m, 1 H), 8.17- 8.31(m,1H),9.47-11.85 (m, 1 H). 

[0827] 

Example 3 5(5 8): ( 4-12-(9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyll-l-piperazinyllacetic acid dihydrochloride 
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TLC:Rf0.14 (chloroform: methanol: water=50:10:1); 
1H-NMR(DMSO-d6):8 2.65 - 2.96 (m, 2 H), 3.34 - 5.33 (m, 18 H), 5.49 - 5.66 (m, 2 H), 6.85 - 7.23 (m, 

4 H), 7.27 -7.42 (m, 1 H), 7.92 - 8.06 (m, 1 H), 8.19- 8.31(m,1 H). 

[0828] 

Example 35(59): ( 4-{2-[9-(3-chloro-2,4-difluorobenzyll-5.6.8.9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2.3-b]pyridin-7-ylJ-2-oxoethyll- l -piperaziny])acetic acid dihydrochloride 

TLC:Rf0.09 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):8 ppm 2.66 -2.96 (m, 2 H) 3.22- 6.05 (m, 21 H) 6.94 - 7.09 (m, 1H)7.11 - 7.28 

(m, 2 H) 7.92 - 8.02 (m, 1 H) 8.19- 8.26 (m, 1 H). 

[0829] 

Example 35( 61 ): ( 4-{2-[9-(3,5-dichlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyll- l -piperazinyllacetic acid dihydrochloride 

TLC:Rf0.05 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):8 2.68- 3.00 (m, 2 H) 3.35 - 5.91(m,21H)7.10- 7.34 (m, 3 H) 7.50 -7.54 (m, 1 

H) 7.92 - 8.04 (m, 1 H) 8.21 - 8.30 (m, 1 H). 

[0830] 

Example 35( 64 ): ( 4-{2-[9-(3-chloro-2,4-difluorobenzyll- l .3,4,9-tetrahydro-2H-beta-carbolin-2-ylJ-2-

oxoethyll- l -piperazinyllacetic acid dihydrochloride 

TLC:Rf0.50 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pas. 20 V) : m/z=5 l 7 (M + H)'. 

[0831] 

Example 35(66): ( 4-{2-[9-(3,5-dichlorobenzyll- l .3,4.9-tetrahydro-2H-beta-carbolin-2-yl]-2-oxoethyl}­

l -piperazinyllacetic acid dihydrochloride 

TLC:Rf0.47 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pas. 20 V) : m/z=515 (M + H)'. 

[0832] 

Example 3 5( 69): ( 4-{ 2-[9-(3-chloro-2, 4-difluorobenzyll-5.5-dimethy1-5 ,6, 8,9-tetrahydro-7H­

pyrido [ 4',3 ':4.5]pyrrolof2,3-b ]pyridin-7-ylJ-2-oxoethyll- l -piperazinyllacetic acid dihydrochloride 

TLC:Rf0.18 (chloroform: methanol: water=50:10:1); 

MS (ES!, Pas. 20 V) : m/z=546 (M + H)'. 

[0833] 

Example 35(71 ): ( 4-{2-[9-(3,5-dichlorobenzyll-5 ,5-dimethyl-5.6.8.9-tetrahydro-7H-

pyrido[ 4'.3 ':4.5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyl }-1-piperazinyllacetic acid dihydrochloride 

TLC:Rf0.18 (chloroform: methanol: water=50:10:1); 

MS (FAB Pas.) : m/z=544 (M + H)'. 

[0834] 

Example 3 5(79): ( l -{3-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

blpyridin-7-ylJ-3-oxopropyl}-3-pyrrolidinyl)acetic acid hydrochloride 

TLC:Rf0.13 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):8 1.40- 2.31(m,2 H), 2.61 -3.91(m,15 H), 4.33 - 5.16 (m, 3 H), 5.44 - 5.60 (m, 
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2 H), 6.83 - 7.22 (m, 4 H), 7.26- 7.40 (m, I H), 7.91 - 8.02 (m, I H), 8.19- 8.28 (m, I H), 10.27 -

10.94 (m, I H). 

[0835] 

Example 35( 80): (I -{2-[9-(3-fluorobenzvll-5.6.8,9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyl}-3-pyrrolidiny])acetic acid 

TLC:Rf0.18 (chloroform: methanol: water=50:!0:1); 
1H-NMR(DMSO-d6):o 1.17 - 2.96 (m, I I H), 3.23 - 4.20 (m, 4 H), 4.57 - 4.81(m,2 H), 5.36- 5.58 (m, 

2 H), 6.83 - 7.15 (m, 4 H), 7.26 - 7.41 (m, I H), 7.84- 7.97 (m, I H), 8.08 - 8.25 (m, l H). 

[0836] 

Example 35(8 I): l-{2-[9-(3-fluorobenzy])-5,6,8.9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-

b Jpyridin-7-yll-2-oxoethyl}-3-pyrrolidinecarboxylic acid 

TLC:Rf 0.13 (chloroform: methanol= IO:!); 
1H-NMR(DMSO-d6):o 1.74 - 2.03 (m, 2 H) 2.58- 3.70 (m, IO H) 3.73 - 3.86 (m, 2 H) 4.56 - 4.84 (m, 2 

H) 5.37 - 5.57 (m, 2 H) 6.84 -7.18 (m, 4 H) 7.27 - 7.40 (m, I H) 7.84 -7.96 (m, I H) 8.16 - 8.27 (m, I 

H). 

[0837] 

Example 35(82): (I -{2-[9-(3-fluorobenzy])-5,6,8.9-tetrahydro-7H-pyrido[ 4'.3 ':4.5Jpyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyl }-2-pyrrolidinyl)acetic acid hydrochloride 

TLC:RfO.I I (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):o 1.58- 2.36 (m, 4 H) 2.61 - 4.83 (m, 14 H) 5.41 - 5.65 (m, 2 H) 6.85 - 7.22 (m, 4 

H) 7.28- 7.44 (m, I H) 7.91 - 8.03 (m, I H) 8.19- 8.31 (m, I H) 9.65- 9.92 (m, I H). 

[0838] 

Example 35(83): (2S)- I -{3-[9-(3-fluorobenzy])-5,6.8.9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-3-oxopropyl}-2-pyrrolidinecarboxylic acid hydrochloride 

TLC:Rf0.18 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):o 1.76 - 2.46 (m, 4 H) 2.65 - 4.48 (m, I I H) 4.49 - 4.93 (m, 3 H) 5.48 - 5.57 (m, 2 

H) 6.85 - 7.20 (m, 4 H) 7.28 - 7.40 (m, I H) 7.92 - 8.00 (m, I H) 8.19- 8.28 (m, I H) 9.82 (br. s., I H). 

[0839] 

Example 3 5(84): (2R)-1-0-[9-(3-fluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4'.3':4,5Jpyrrolo[2J­

b ]pyridin-7-yll-3-oxopropyl}-2-pyrrolidinecarboxylic acid hydrochloride 

TLC:Rf0.19 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(CD30D):o 0.79 - 2.50 (m, 6 H) 2.77 -4.01 (m, 9 H) 4.55 - 4.76 (m, 2 H) 5.46 - 5.58 (m, 2 H) 

6.69- 7.04 (m, 3 H) 7.15 (dd, J=7.78, 4.85 Hz, I H) 7.24 - 7.36 (m, I H) 7.89- 7.99 (m, I H) 8.18 -

8.24 (m, I H). 

[0840] 

Example 35(85): CI-{3-[9-(3-fluorobenzyll-5,6,8.9-tetrahydro-7H-pyrido[ 4',3':4.5Jpyrrolo[2.3-

b ]pyridin-7-yll-3-oxopropyl}-2-pyrrolidiny])acetic acid hydrochloride 

TLC:Rf0.09 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):o 1.56- 2.05 (m, 4 H) 2.15 -4.37 (m, 15 H) 4.61 -4.77 (m, 2 H) 5.46- 5.57 (m, 2 

H) 6.84- 7.21(m,4 H) 7.27 - 7.41 (m, I H) 7.90- 7.99 (m, I H) 8.19- 8.27 (m, I H). 
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[0841] 

Example 3 5(86): I -{3-[9-(3-fluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-yll-3-oxopropyl}-3-pyrrolidinecarboxylic acid hydrochloride 

TLC:Rf0.05 (chloroform: methanol: 28% aqueous ammonia=85:13:2); 
1H-NMR(DMSO-d6):i5 1.95 -4.42 (m, 17 H) 4.60-4.78 (m, 2 H) 5.46- 5.76 (m, 2 H) 6.84- 7.19 (m, 4 

H) 7.27 - 7.41 (m, 1 H) 7.89 - 8.00 (m, I H) 8.19 - 8.26 (m, I H). 

[0842] 

Example 35(87): I -{2-[9-(3-fluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5Jpyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-1 H-pyrazole-4-carboxylic acid 

TLC:Rf0.24 (chloroform: methanol=IO:I); 

MS (FAB, Pos) : m/z=434 (M + H)+. 

[0843] 

Example 35(88): I -{2-[9-(3-fluorobenzvll-5.6,8.9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2.3-

b]pyridin-7-ylJ-2-oxoethyll-5-methyl- I H-imidazole-4-carboxylic acid 

TLC:Rf 0.27 (chloroform: methanol:water=50: I 0: I); 

MS (FAB, Pos) : m/z=496 (M + H)+. 

[0844] 

Example 35(89): (3-{2-[9-(3-fluorobenzvll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethyl}-2-oxo- I -imidazolidinyllacetic acid 

TLC:Rf0.10 (chloroform: methanol: water=50:IO:l); 
1H-NMR(DMSO-d6):i5 2.64-2.89 (m, 2 H), 3.27 -3.41(m,4 H), 3.65 -3.88 (m, 4 H), 3.98-4.19 (m, 

2 H), 4.53 - 4.74 (m, 2 H), 5.47 (s, 2 H), 6.84 - 7.16 (m, 4 H), 7.26 - 7.39 (m, I H), 7.85 - 7.95 (m, I H), 

8.16 - 8.26 (m, I H), 12.66 (s, l H). 

[0845] 

Example 35(90): l-{2-[9-(3-fluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-

b]pyridin-7-yIJ-2-oxoethyll- I H- I .2.3-triazole-4-carboxylic acid 

TLC:Rf0.58 (chloroform: methanol: water=5:2:1); 
1H-NMR(DMSO-d6):i5 2.70 - 2.97 (m, 2 H), 3.74 - 3.92 (m, 2 H), 4.59 - 4.89 (m, 2 H), 5.42 - 5.57 (m, 

2 H), 5.60 - 5.74 (m, 2 H), 6.84 - 7.18 (m, 4 H), 7.25 - 7.40 (m, I H), 7.89 - 8.00 (m, I H), 8.19- 8.27 

(m, l H), 8.49 - 8.59 (m, I H), 13.07 (s, I H). 

[0846] 

Example 3 5(91 ): 3-(l-{2-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b Jpyridin-7-ylJ-2-oxoethyll- I H-1,2,3-triazol-4-yl)propanoic acid 

TLC:Rf0.30 (chloroform: methanol: water=50:10:1) 
1H-NMR(DMSO-d6):i5 2.51 - 2.61 (m, 2 H), 2.67 -2.95 (m, 4 H), 3.75 - 3.88 (m, 2 H), 4.58 -4.86 (m, 

2 H), 5.42 - 5.60 (m, 4 H), 6.84 - 7.16 (m, 4 H), 7.25 - 7.40 (m, I H), 7.69 - 7.76 (m, l H), 7.89 - 7.98 

(m, I H), 8.18 - 8.27 (m, I H), 12.12 (s, I H). 

[0847] 

Example 3 5(92): (I -{2-[9-(3-fluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-

b ]pyridin-7-ylJ-2-oxoethyl l-1 H-1.2,3-triazol-4-yllacetic acid 

171 



TLC:Rf0.72 (chloroform: methanol: watei=5:2:1); 
1H-NMR(DMSO-d6):o 2.68 - 2.96 (m, 2 H), 3.66 (s, 2 H), 3.76 - 3.90 (m, 2 H), 4.60 - 4.85 (m, 2 H), 
5.41 - 5.65 (m, 4 H), 6.85 - 7.17 (m, 4 H), 7.25 - 7.41(m,1 H), 7.86 (s, 1 H), 7.89 - 7.99 (m, 1 H), 8.18 
- 8.27 (m, 1 H), 12.31 (s, 1 H). 

(0848] 

Example 3 5(93): ( 4-{3-[9-(3-fluorobenzyll-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-
b Jpyridin-7-yll-3-oxopropyll-l H-1,2,3-triazol-l -yllacetic acid 

TLC:Rf0.25 (chloroform: methanol: watei=9:3:0.2); 
1H-NMR(DMSO-d6):o 2.62 - 2.89 (m, 6 H), 3.70 - 3.87 (m, 2 H), 4.50 - 4.58 (m, 2 H), 4.66 (s, 2 H), 
5.48 (s, 2 H), 6.84 - 7.15 (m, 4 H), 7.24-7.39 (m, 1 H), 7.57 - 7.68 (m, 1 H), 7.85 - 7.94 (m, 1 H), 8.16 
- 8.25 (m, 1 H). 

(0849] 

Example 3 5(94): l -12-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5Jpyrrolo[2,3-
b ]pyridin-7 -y Il-2-oxoethyl }-4-methyl-4-piperidinecarboxy lie acid 

TLC:Rf0.49 (chloroform: methano1=4:1); 

MS (FAB, Pos.): m/z=465 (M +Ht. 
(0850] 

Example 35(95): 1-12-(9-(2.4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-
b Jpyridin-7-yll-2-oxoethyll-4-methyl-4-piperidinecarboxylic acid 

TLC:Rf 0.49 (chloroform: methano1=4: I); 

MS (FAB, Pos.): m/z=483 (M +Ht. 
(0851] 

Example 35(97): I -12-(9-(3-fluorobenzvll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyll-4-hydroxy-4-piperidinecarboxylic acid 

TLC:Rf0.26 (chloroform: methanol: watei=50:10:1); 

MS (FAB, Pos.): m/z=467 (M +Ht. 
(0852] 

Example 3 5(98): 1-12-(9-(2.4-difluorobenzyll-5.6,8.9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-
b Jpyridin-7-y IJ-2-oxoethyl }-4-hydroxy-4-piperidinecarboxyli c acid 

TLC:Rf 0.26 (chloroform: methanol: watet=50: 10: l); 

MS (FAB, Pos.): m/z=485 (M + H)+. 

[0853] 

Example 35(100): rel-[(2R.6S)-4-12-[9-(3-fluorobenzyll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3':4,5]pyrrolo[2.3-b]pyridin-7-yll-2-oxoethyll-2,6-dimethyl- l -piperazinyllacetic acid 
dihydrochloride 

TLC:Rf 0.20 (chloroform: methano1:28% aqueous ammonia=85: 13:2); 

MS (ESI, Pos. 20 V): m/z=494 (M + Ht 
[0854] 

Example 35(101 ): rel-[(2R,6S)-4-12-[9-(2.4-difluorobenzyll-5,6.8,9-tetrahydro-7H-

ovrido[4',3 ':4,5lpyrrolo[2,3-b lpyridin-7-yll-2-oxoethyi}-2,6-dimethyl- l -piperazinylJacetic acid 
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dihydrochloride 

TLC:Rf0.19 (chloroform: methanol:28% aqueous ammonia=85:13:2); 

MS (ESI, Pos. 20 V): m/z=512 (M + H)'. 

[0855] 

Example 35( 103): rel-[(3R,5 Sl-4-{2-[9-(3-fluorobenzy])-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-ylJ-2-oxoethyll-3,5-dimethyl- l -piperazinyl]acetic acid 
TLC:Rf0.07 (chloroform: methanol:28% aqueous ammonia=85:13:2); 

MS (ESI, Pos. 20 V): m/z=494 (M + H)'. 

[0856] 

Example 3 5(104): rel-[(3R,5S)-4-{2-[9-(2,4-difluorobenzyl)-5,6.8.9-tetrahydro-7H-
pyrido[ 4' .3 ': 4,5Jpyrrolo[2.3-b Jpyridin-7-yll-2-oxoethyl )-3,5-dimethy1-1-piperazinyl]aceti c acid 
TLC:Rf 0.09 (chloroform: methanol:28% aqueous ammonia=85: 13 :2); 

MS (ESI, Pos. 20 V): m/z=5 l 2 (M + H)'. 
[0857] 

Example 35( 105): l-{2-[9-(3-fluorobenzyll-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyl}-4-methoxy-4-piperidinecarboxylic acid 

TLC:Rf 0.16 (chloroform: methanol: water=80:20: l); 

MS (FAB, Pos.): m/z=481 (M + H)'. 
[0858] 

Example 35( 106): l -{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyl}-4-methoxy-4-piperidinecarboxylic acid 

TLC:Rf 0.17 (chloroform: methanol: water=80:20: l); 

MS (FAB, Pos.): m/z=499 (M + H)'. 
[0859] 

Example 3 5(109): [ l-(2-{9-[(5-chloro-2-thienyllmethyll- l .3,4,9-tetrahydro-2H-beta-carbolin-2-yl )-2-
oxoethyll-4-piperidinylJacetic acid hydrochloride 

TLC:Rf0.30 (chloroform: methanol: water=50:10:1); 

MS (ESI, Pos. 20 V): m/z=486 (M + H)'. 

[0860] 

Example 3 5(111 ): l-{2-[9-{3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-
b Jpyridin-7-yll-2-oxoethyl}-1,2.3.6-tetrahydro-4-pyridinecarboxylic acid 

TLC:Rf0.28 (chloroform: methanol: water=90:10:1); 

MS (FAB, Pos.): m/z=449 (M + H)'. 

[0861] 

Example 35(112): l -{2-[9-(2,4-difluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3':4.5]pyrrolo[2.3-
b ]pyridin-7-ylJ-2-oxoethyl}-1,2.3.6-tetrahydro-4-pyridinecarboxylic acid 

TLC:Rf 0.27 (chloroform: methanol: water=90: 10: l); 

MS (FAB, Pos.): m/z=467 (M + H)+. 

[0862] 

Example 35(114): 1-(2-{ 9-[(5-chloro-2-thienyllmethy!J-l .3,4,9-tetrahydro-2H-beta-carbolin-2-yll-2-
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oxoethyll-4-piperidinecarboxylic acid hydrochloride 

TLC:Rf0.15 (chloroform: methanol: water=50:10:1); 

MS (ESI, Pos. 20 V): m/z=472 (M +Ht. 
[0863] 

Example 35( 116): [ 4-(2-{9-[(5-chloro-2-thienyl)methyll-l .3 ,4,9-tetrahydro-2H-beta-carbolin-2-yl}-2-
oxoethy])-1-piperazinyllacetic acid dihydrochloride 

TLC:Rf0.09 (chloroform: methanol: water=50:10:1); 

MS (ESI, Pos. 20 V): m/z=487 (M + H)'. 

[0864] 

Example 35(118): (2S)-2-amino-6-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pvrrolo[2.3-b Jpyridin-7-yl]-6-oxohexanoic acid hydrochloride 
TLC:Rf0.13 (chloroform: methanol: water=80:20:1); 

MS (FAB, Pos.): m/z=425 (M +Ht. 
[0865] 

Example 3 5(1 19): (2S)-2-amino-6-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H­

pvrido[ 4',3 ':4.5]pyrrolo[2.3-b Jpyridin-7-ylJ-6-oxohexanoic acid hydrochloride 
TLC:Rf0.17 (chloroform: methanol: water=80:20:1); 

MS (FAB, Pos.): m/z=443 (M +Ht. 
[0866] 

Example 35(122): rel-[(2R, 6 S)-4-(2-{ 9-[C 5-chloro-2-thieny llmethy IJ-1.3, 4,9-tetrahydro-2H-beta­
carbolin-2-yl )-2-oxoethyl )-2, 6-d imethy 1-1-piperazinyl] acetic acid dihydrochloride 

[0867] 

[0868] 

TLC:Rf0.51 (chloroform: methanol: water=50:10:1); 

MS (ESI, Pos. 20 V): m/z=515 (M +Ht, 

[0869] 

Example 35(125): l -(2-{9-[(5-chloro-2-thieny])methylJ- l .3.4,9-tetrahydro-2H-beta-carbolin-2-yl}-2-
oxoethy])-4-methyl-4-piperidinecarboxylic acid 

TLC:Rf0.30 (chloroform: methanol: water=90:10:1); 

MS (FAB, Pos.): mlz=486 (M + H)'. 

[0870] 

Reference example 1: 3-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5lpyrrolo[2J-
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b ]pyridin-7-ylJ-2-oxoethoxy}-l ,2-oxazole-5-carboxylic acid 

TLC:Rf0.19 (chloroform: methanol: water=8:2:0.2); 
1H-NMR(CD30D):li 2.80 - 2.99 (m, 2 H), 3.76 - 3.98 (m, 2 H), 4.59 - 4. 74 (m, 2 H), 4.92 - 5.17 (m, 2 
H), 5.47 - 5.56 (m, 2 H), 6.35 - 6.42 (m, 1 H), 6.74 - 7.02 (m, 3 H), 7.15 (dd, J=7.8, 4.8 Hz, 1 H), 7.23 -
7.34 (m, 1 H), 7.96 (dd, J=7.8, 1.5 Hz, 1 H), 8.18 - 8.24 (m, 1 H). 

[0871] 

Example 36: tert-butyl 2-methyl-2-[3-(tetrahydro-2H-pyran-2-yloxy)propoxy]propanoate 

[0872] 

[0873] 

To a solution (22 mL) oftert-butyl 2-hydroxy-2-methylpropanoate (1.0 g) in N,N­
dimethylformamide was added sodium hydride (250 mg) under an ice bath, and the mixture was stirred 
at room temperature for 1 hour. Thereafter, under an ice bath, 2-(3-bromopropoxy)tetrahydro-2H­
pyran (0.88 mL) was added dropwise, and the mixture was stirred at room temperature overnight. To 
the reaction mixture were added water and 1 N hydrochloric acid under an ice bath, followed by 
extraction with I-butyl methyl ether. The organic layer was sequentially washed with an aqueous 
saturated sodium bicarbonate solution and an aqueous saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated. The residue was purified by silica gel column 
chromatography (hexane: ethyl acetate= 8: 1) to obtain the title compound having the following 
physical property values, as a mixture ( 400 mg) with tert-butyl 2-hydroxy-2-methylpropanoate. 
TLC:Rf0.23 (hexane:ethyl acetate=8:1); 
1H-NMR(CDC13):1i 1.37 (s, 6 H) 1.47 (s, 9 H) 1.31 - 1.93 (m, 8 H) 3.42 - 3.56 (m, 4 H) 3.77 -3.91 (m, 
2 H) 4.55 - 4.60 (m, 1 H). 

[0874] 

Example 37: tert-butyl 2-(3-hydroxypropoxy)-2-methylpropanoate 

[0875] 

[0876] 

To a solution (4.3 mL) of the compound produced in Example 36 (400 mg: mixture with tert­
butyl 2-hydroxy-2-methylpropanoate) in methanol was added p-toluenesulfonic acid monohydrate (26 
mg) at room temperature, and the mixture was stirred at room temperature for 2 hours. To the reaction 
mixture was added triethylamine (18 L), this was concentrated, and the resulting residue was purified 
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by silica gel column chromatography (hexane: ethyl acetate= 8 : 1 ---+ 4 : 1 ---+ 2 : 1) to obtain the title 

compound ( 13 0 mg) having the following physical property values. 

TLC:Rf 0.22 (hexane: ethyl acetate=4: l); 
1H-NMR(CDC13):o 1.37 (s, 6 H) 1.46 (s, 9 H) 1.64 - 1.84 (m, 2 H) 3.31 (br.s, 1 H) 3.51 - 3.60 (m, 2 H) 

3.73 - 3.84 (m, 2 H). 

[0877] 

Example 38: 3-(2-tert-butoxy-Ll-dimethyl-2-oxoethoxy)propionic acid 

[0878] 

[0879] 

To a solution of the compound (116 mg) produced in Example 37 in acetonitrile were 

sequentially added a buffer solution of sodium dihydrogen phosphate (2.7 mL, pH: 6.58), 2,2,6,6-

tetramethylpiperidine 1-oxyl (9 mg) and an aqueous solution (1.2 mL) of sodium chlorite (97 mg) and 

a sodium hypochlorite solution (50 µL) at room temperature, a temperature was raised to 50°C, and the 

mixture was stirred for 2.5 hours. To the reaction mixture was added an aqueous saturated sodium 

sulfite solution under an ice bath, and it was confirmed that the solution became colorless and 

transparent, followed by concentration. To the resulting residue was added SN hydrochloric acid, this 

was extracted with ethyl acetate two times, and the extract was dried with anhydrous sodium sulfate, 

and concentrated to obtain the title compound (118 mg) having the following physical property values. 

TLC:Rf 0.23 (hexane:ethyl acetate=2: l); 
1H-NMR(CDC13):o 1.41(s,6 H) 1.48 (s, 9 H) 2.69 (t, J=6.0 Hz, 2 H) 3.69 (t, J=6.0 Hz, 2 H). 

[0880] 

Example 3 9: 2-{3-[9-(3-fluorobenzvll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b]pyridin-7-

yll-3-oxopropoxyl-2-methylpropanoic acid hydrochloride 

[0881] 

· HCI 

F 

[0882] 

The compound produced in Example 38 and tetrahydropyridopyrrolopyridine produced by 

operation in accordance with Example 4 ---+ Example 5 ---+ Example 6 ---+ Example 7---+ Example 1 
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were used, which were subjected to operation in accordance with Example l l ---+ Example 35 to obtain 
the title compound (59 mg) having the following physical property values. 

TLC:Rf 0.09 (chloroform: methanol:28% aqueous ammonia=85: 13 :2); 
1H-NMR(DMSO-d6):8 1.20- 1.34 (m, 6 H) 2.23 - 2.87 (m, 4 H) 3.50 - 3.84 (m, 4 H) 4.21 - 5.05 (m, 4 
H) 5.47 - 5.57 (m, 2 H) 6.87 - 7.17 (m, 4 H) 7.28 - 7.39 (m, 1H)7.90 - 7.98 (m, 1H)8.20- 8.25 (m, 1 
H). 

(0883] 

Example 39(1) - Example 39(16) 

A corresponding ester in place of 3-(2-tert-butoxy-l, l-dimethyl-2-oxoethoxy)propanoic acid, 
and a tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4 
---+Example 5 ---+ Example 6 ---+ Example 7 ---+ Example 1 were used, which were subjected to operation 
in accordance with Example 39 to obtain the following compounds. 

(0884] 

Example 39(1 ): {3-[9-(3-fluorobenzyl)-5,6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-
ylJ-3-oxopropoxy} acetic acid 

TLC:Rf 0.22 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):8 2.60- 2.88 (m, 4 H) 3.60- 3.85 (m, 4 H) 3.90 - 4.05 (m, 2 H) 4.56 - 4.75 (m, 2 

H) 5.38 - 5.58 (m, 2 H) 6.84 - 7.15 (m, 4 H) 7.26 - 7.38 (m, 1 H) 7.85 - 7.93 (m, 1 H) 8.20 (dd, J=5.00, 
1.50 Hz, 1H)12.56 (br. s., 1 H). 

(0885] 

Example 39(2): I 4-[9-(3-fluorobenzyl}-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-
yll-4-oxobutoxy}acetic acid 

TLC:Rf 0.34 (chloroform: methanol:water= 10:2:0.2); 
1H-NMR(DMSO-d6):8 1.61 - 1.83 (m, 2 H), 2.32 - 2.50 (m, 2 H), 2.63 - 2.86 (m, 2 H), 3.35 - 3.51 (m, 
2 H), 3.69- 3.84 (m, 2 H), 3.91 -3.99 (m, 2 H), 4.59 -4.70 (m, 2 H), 5.43 - 5.54 (m, 2 H), 6.85 - 7.15 
(m, 4 H), 7.27 - 7.40 (m, 1 H), 7.86- 7.95 (m, 1 H), 8.21 (d, J=4.6 Hz, l H). 

(0886] 

Example 39(3 ): 2-{3-[9-( 4-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-
7-ylJ-3-oxopropoxy}-2-methylpropanoic acid 

TLC:Rf 0.20 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 

MS (ES!, Pos.) : mlz=440 (M + H)'. 

(0887] 

Example 3 9( 4): 2-13-[9-(2.4-difluorobenzy])-5 ,6,8,9-tetrahydro-7H-pyrido [ 4' ,3 ': 4,5Jpyrrolo (2.3-

b Jpyridin-7-ylJ-3-oxopropoxyl-2-methylpropanoic acid 

TLC:Rf 0.21 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 

MS (ES!, Pos.) : m/z=458 (M + H)+. 

[0888] 

Example 3 9(5): 2-methyl-2-13-oxo-3-(9-(3,4,5-trifluorobenzy])-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3':4,5lpyrrolo[2.3-b ]pyridin-7-ylJpropoxy}propanoic acid 

TLC:Rf0.19 (chloroform: methanol:28% aqueous ammonia=85:13:2); 
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MS (ESI, Pos.) : m/z=476 (M + H)'. 

[0889] 

Example 39( 6): 2-methyl-2-13-oxo-3-[9-(2,4,5-trifluorobenzyll-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-blpyridin-7-yllpropoxy}propanoic acid 

TLC:Rf 0.19 (chloroform: methanol:28% aqueous ammonia=85:13:2); 

MS (ESI, Pos.) : m/z=476 (M + H)', 

[0890] 

Example 39(7): 2-methy 1-2- I 3-oxo-3-(9-(2,3 ,4, 6-tetrafluorobenzy ll-5 ,6, 8,9-tetrahydro-7H­

pyrido [ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yllpropoxy}propanoic acid 

TLC:Rf 0.19 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 

MS (ESI, Pos.) : m/z=494 (M + H)'. 

[0891] 

Example 39(8): 2-{3-[9-( 4-chlorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b]pyridin-

7-yll-3-oxopropoxyl-2-methylpropanoic acid 

TLC:Rf 0.17 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 

MS (ESI, Pos.) : m/z=456 (M + H)'. 

[0892] 

Example 39(9): 2-{3-[9-( 4-chloro-2-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo (2,3-

b Jpyridin-7-yll-3-oxopropoxy}-2-m ethylpropanoic acid 

TLC:Rf 0.19 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 

MS (ESI, Pos. 20 V) : m/z=474 (M + H)'. 

[0893] 

Example 39( I Ol: 2-13-(9-( 4-chloro-3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-
b ]pyridin-7-yll-3-oxopropoxy}-2-methylpropanoic acid 

TLC:Rf0.17 (chloroform: methanol:28% aqueous ammonia=85:13:2); 

MS (ESI, Pos. 20 V) : m/z=474 (M + H)'. 

[0894] 

Example 39( 14 ): 2-(3-{9-[( 4-chloro-2-thienyllmethyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b lpyridin-7-yll-3-oxopropoxyl-2-methylpropanoic acid 
MS (ESI, Pos.) : m/z=462 (M + H)+. 

[0895] 

Example 39( 15): 2-(3-19-[(5-chloro-3-thienyllmethy]J-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yl )-3-oxopropoxyl-2-methylpropanoic acid 

TLC:Rf 0.16 (chloroform: methanol:28% aqueous ammonia=85: 13:2); 

MS (ESI, Pos.) : m/z=462 (M + H)+. 

[0896] 

Example 39( 16): 2-C3-{9-[(5-chloro-2-thienyllmethy]J-5,6,8,9-tetrahydro-7H­

pyrido [ 4' ,3': 4,5]pyrrolo[2,3-b J pyridin-7-yl }-3-oxopropoxv2-2-methylpropanoic acid 

TLC:Rf0.16 (chloroform: methanol:28% aqueous ammonia=85:13:2); 

MS (ESI, Pos. 20 V) : m/z=462 (M + H)'. 
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(0897] 

Example 40: 3-( { l -[9-(3-fluorobenzvl2-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yll- l -oxo-2-propanyl}amino )-2.2-dimethylpropanoic acid dihydrochloride 

(0898] 

F · 2 HCI 

(0899] 

2-chloropropionyl chloride in place of chloroacetyl chloride in Example 16 was used, which 

was subjected to operation in accordance with Example 19 and Example 20 to obtain the following 

compound. 

TLC:Rf 0.61 (chloroform: methanol:water=50: 10: l); 
1H-NMR(DMSO-d6):o 0.93 - l.59 (m, 9 H), 2.65 -3.22 (m, 4 H), 3.57-4.12 (m, 3 H), 4.47-5.00 (m, 

2 H), 5.35 - 5.79 (m, 2 H), 6.86 - 7.43 (m, 5 H), 7.84 - 8.06 (m, 1 H), 8.17 - 8.37 (m, l H), 8.42 - 9.89 

(m, 3 H). 

(0900] 

Example 41: tert-butvl 1-[ 4-(tetrahydro-2H-pyran-2-yloxy)butvllcyclopropanecarboxylate 

(0901] 

(0902] 

Under the argon atmosphere, tert-butyl cyclopropylcarboxylate (3.76 g) and 2-(4-

bromobutoxy)tetrahydro-2H-pyran (7.52 g) were dissolved in anhydrous/THF (106 mL), followed by 

cooling to an inner temperature of -65°C. A lithium diisopropylamide solution (2.0M, THF : heptane : 

ethylbenzene solution) (19.8 mL) was added dropwies over 15 minutes. After completion of addition, 

the mixture was stirred at room temperature for 8 hours. An aqueous saturated ammonium chloride 

solution was added to stop the reaction, and water, and hexane: ethyl acetate (I : 1) were added, 

followed by extraction. The organic layer was washed with dilute hydrochloric acid, water and an 

aqueous saturated sodium chloride solution, and dried with anhydrous sodium sulfate. The residue 

obtained by concentration was purified by silica gel column chromatography (hexane : ethyl acetate, 

98: 2--+ 90: 10) to obtain the title compound (3.86 g) having the following physical property values. 
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TLC: Rf0.40 (hexane: ethyl acetate=9:1); 
1H-NMR(CDC13): 8 0.60 (Z H), 1.10 (Z H), l.4Z (9 H), 1.45 D 1.90 (IZ H), 3.34 D 3.43 (I H), 3.45 D 

3.54 (I H), 3.68 D 3.78 (1 H), 3.8Z D 3.91 (I H), 4.54 D 4.60 (I H). 

(0903] 

Example 4Z: 4-[l-(tert-butoxycarbonyl)cyclopropylJbutanoic acid 

(0904] 

(0905] 

To a solution of the compound (4.3Z g) produced in Example 41 in methanol (Z9 mL) was 

added p-toluenesulfonic acid monohydrate (Z8 mg), and the mixture was stirred at room temperature 

for Z4 hours. Water and an aqueous saturated sodium bicarbonate solution were added, thereafter, 

methanol was distilled off, followed by extraction with ethyl acetate. The organic layer was washed 

with an aqueous saturated sodium chloride solution, dried with anhydrous sodium sulfate, and 

concentrated to obtain tert-butyl 1-(4-hydroxybutyl)cyclopropanecarboxylate (3.ZO g). This was 

dissolved in acetonitrile (118 mL), a phosphate buffer (pH 6.6, 79 mL) was added, and the mixture was 

stirred at 40°C. A Z,Z,6,6-tetramethylpiperidine 1-oxyl free radical (TEMPO, ZZ7 mg), an aqueous 

sodium chlorite solution (sodium chlorite Z.6Z g, water 16 mL) and an aqueous sodium hypochlorite 

solution (0.5%, 16 mL) were added, and the mixture was stirred for 15 hours. After allowing to cool, 

an aqueous sodium sulfite solution and ZN hydrochloric acid were added, followed by extraction with 

ethyl acetate. This was reverse-extracted with an aqueous saturated sodium bicarbonate solution, ZN 

hydrochloric acid was added to make the solution acidic, followed by extraction with ethyl acetate. 

This was washed with water and an aqueous saturated sodium chloride solution, dried with anhydrous 

sodium sulfate, and concentrated to obtain the title compound (3.08 g) having the following physical 

property values. 

TLC: Rf0.38 (hexane: ethyl acetate=Z:l); 
1H-NMR(DMSO-d6): 8 0.64 (Z H), 0.97 (Z H), 1.36 (s, 9 H), 1.36 D 1.46 (Z H), 1.54 D I. 70 (Z H), 

Z.16 (Z H), lZ.O (I H). 

(0906] 

Example 43: !-{ 4-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4.5]pyrrolo[Z,3-b ]pyridin-7-

ylJ-4-oxobutyl} cyclopropanecarboxylic acid 

(0907] 
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(0908] 

The compound produced in Example 42 and a tetrahydropyridopyrrolopyridine derivative 
produced by operation in accordance with Example 4----? Example 5 ----? Example 6 ----? Example 7----? 
Example I were used, which were subjected to operation in accordance with Example 11 ----? Example 
35 to obtain the title compound having the following physical property values. 

TLC:Rf0.46 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6): o 0.56- 0.72 (m, 2 H), 0.95 - 1.06 (m, 2 H), 1.32 - 1.72 (m, 4 H), 2.22 - 2.45 (m, 
2 H), 2.63 - 2.84 (m, 2 H), 3.68- 3.82 (m, 2 H), 4.62 (s, 2 H), 5.42 - 5.54 (m, 2 H), 6.85 - 7.05 (m, 4 H), 
7.28 - 7.38 (m, IH), 7.85 - 7.94 (m, I H), 8.20 (dd, J = 4.8, l.5Hz, I H), 11.97 (brs, I H). 

(0909] 

Example 43(1 ): I -{ 4-[9-(2.4-difluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5Jpyrrolo[2.3-
b Jpyridin-7-yll-4-oxobutyl}cyclopropanecarboxylic acid 

The compound produced in Example 42 and a tetrahydropyridopyrrolopyridine derivative 
produced by operation in accordance with Example 4----? Example 5 ----? Example 6 ----? Example 7----? 
Example I were used, which were subjected to operation in accordance with Example 11 ----? Example 
35 to obtain the title compound having the following physical property values. 

TLC:Rf0.48 (methylene chloride: ethyl acetate: methanol=8:4:1); 
1H-NMR(DMSO-d6): o 0.59 - 0.71 (m, 2 H), 0.96 - 1.05 (m, 2 H), 1.36 - 1.75 (m, 4 H), 2.26 - 2.48 (m, 
2 H), 2.63 - 2.84 (m, 2 H), 3.66- 3.82 (m, 2 H), 4.64 (s, 2 H), 5.41 - 5.54 (m, 2 H), 6.86 - 7.02 (m, 2 H), 
7.10 (dd, J = 7.8, 4.8Hz, IH), 7.22 - 7.33 (m, I H), 7,85 - 7.92 (m, IH), 8.20 (dd, J = 4.8, l.5Hz, I H), 
12.00 (brs, 1 H). 

(091 OJ 
Example 44: ethyl 8-methyl-1,4-dioxaspiro[ 4.5Jdecane-8-carboxylate 

(0911] 

co 
0 

(0912] 

Ethyl-4-oxocyclohexanecarboxylate (25.1 g) and ethylene glycol (32.3 g) were dissolved in 
80 mL of toluene, p-toluenesulfonic acid monohydrate (563 mg) was added while stirring at room 
temperature, and the mixture was stirred at that temperature overnight. After completion of the 
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reaction, a hexane : ethyl acetate= 3 : 1 solution (150 mL) was added to dilute the reaction, thereafter, 

100 mL of water was added, and extraction operation was performed. The resulting organic layer was 
sequentaily washed with an aqueous saturated sodium bicarbonate solution and an aqueous saturated 
sodium chloride solution, dried with magnesium sulfate, and the solvent was distilled off under 

reduced pressure to obtain the crude product. This was azeotroped with toluene to obtain a ketal 

intermediate (32.1 g). 

[0913] 

Lithium diisopropylamide (37.5 mL) was dissolved in 50 mL ofTHF, and a solution of the 
ketal intermediate (10.7 g) in 12 mL ofTHF was added dropwise over 5 minutes while stirring at an 

inner temperature of -30°C. After this solution was stirred at an inner temperature of-30°C for 20 
minutes, and a solution of methyl iodide (14.2 g) in 12 mL ofTHF was added dropwise at that 

temperature over 5 minutes. An inner temperature at that time was raised to -5°C. This solution was 
stirred for 1 hour until an inner temperature became 23°C, water was added to stop the reaction, 

extraction operation (THF, once) was performed, the aqueous layer was neutralized with 2N 

hydrochloric acid, and re-extraction operation (ethyl acetate, two times) was performed. The resulting 
organic layer was sequentially washed with water and an aqueous saturated sodium chloride solution, 
and dried with magnesium sulfate, and the solvent was distilled off under reduced pressure to obtain 
the title compound (12.8 g) having the following physical property values. 

TLC: Rf0.51 (hexane: ethyl acetate=4:1); 
1 H-NMR(CDC13): 8 1.19 (s, 3 H), 1.25 (t, J = 7 .2 Hz, 3 H), 1.43-1. 71 (m, 6 H), 2.09-2.17 (m, 2 H), 
3.93 (s, 4 H), 4.15 (q, J = 7.2 Hz, 2 H). 

[0914] 

Example 45: ethyl l-methyl-4-oxocyclohexanecarboxylate 

[0915] 

The compound (12.8 g) produced in Example 44 was dissolved in 100 mL of acetone, 50 mL 
of 2N hydrochloric acid was added while stirring at room temperature, and the mixture was stirred at 
that temperature overnight. After completion of the reaction, the solvent was distilled off under 

reduced pressure, 100 mL of tetrabutyl methyl ether was added, and extraction operation was 

performed. The resulting organic layer was sequentially washed with an aqueous saturated sodium 
bicarbonate solution and an aqueous saturated sodium chloride solution, and dried with magnesium 
sulfate, and the solvent was distilled off under reduced pressure to obtain 9.7 g of the crude product. 
The crude product was purified by silica gel column chromatography (ethyl acetate/hexane= 3% ~ 
25%) to obtain the title compound (8.34 g) having the following physical property values. 
TLC : Rf0.41 (hexane: ethyl acetate=4:1); 
1H-NMR(CDC!,): 81.25-1.32 (m, 6 H), 1.58-1.73 (m, 2 H), 2.27-2.51(m,6 H), 4.22 (q, J= 7.2 Hz, 2 
H). 
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[0917] 

Example 46: ethyl trans-4-(2,2-dimethyl-4.6-dioxo- l ,3-dioxan-5-yl)- J -methylcyclohexanecarboxylate 
The compound (3.68 g) produced in Example 45 and Meldrum's acid (3.17 g) were dissolved 

in 40 mL ofdimethylformamide, sodium triacetoxyborohydride (5.09 g) was added while stirring at 
room temperature, and the mixture was stirred at that temperature for 4 hours. After completion of the 
reaction, 300 mL of water was added, and extraction operation (hexane : ethyl acetate= 3 : I) was 
performed. The resulting organic layer was sequentially washed with an aqueous saturated sodium 
bicarbonate solution and an aqueous saturated sodium chloride solution, and dried with magnesium 
sulfate, and the solvent was distilled off under reduced pressure to obtain 6.8 g of the crude product. 
The crude product was purified by silica gel column chromatography (ethyl acetate I hexane= 18% --+ 
29%) to obtain an isomer mixture (3.36 g) of trans: cis = 10: l l. The isomer mixture was dissolved in 
4 mL of ethyl acetate, and the solution was allowed to stand at room temperatre overnight. The 
precipitated crystal was filtered, and dried under reduced pressure to obtain the title compound (437 
mg) having the following physical property values. 

TLC : Rf0.48 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC'3): 8 1.12-1.29 (m, 8 H), 1.48-1.60 (m, 2 H), l.67-1.87 (m, 8 H), 2.24-2.46 (m, 3 H), 
3.33 (d, J = 3.3 Hz, I H), 4.17 (q, J = 7.2 Hz, 2 H). 

[0918] 

Example 4 7: [trans-4-(ethoxycarbonyll-4-methylcyclohexyl]acetic acid 

[0919] 

0 

CH3 0 
"' !' CH 

o_J 3 

[0920] 

The compound (370 mg) produced in Example 46 was dissolved in 2.5 mL of 
dimethylformamide and 0.25 mL of water, and the solution was stirred at 115°C for 2 hours. After 
completion of the reaction, 30 mL of water was added, and extraction operation (hexane: ethyl acetate 
= I : I) was performed. The resulting organic layer was washed using an aqueous saturated sodium 
chloride solution, and dried with magnesium sulfate, and the solvent was distilled off under reduced 
pressure to obtain the title compound (274 mg) having the following physical property values. 
TLC : Rf0.41 (hexane: ethyl acetate=2:1); 
1H-NMR(CDC13): 8 0.98-1.29 (m, 10 H), l.63-1.80 (m, 3 H), 2.15-2.27 (m, 4 H), 4.13 (q, J = 7.2 Hz, 2 
H). 

[0921] 

Example 48: cis-4-{ 2-[9-(3-fluorobenzyl )-5 ,6, 8,9-tetrahydro-7H-pyrid o[ 4 ',3 ': 4 ,5] pyrro lo[2,3-b ]pyri din-
7 -ylJ-2-oxoethyll- l -methylcycl ohexanecarboxylic acid 

[0922] 
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F 

[0923] 

=-
~ 
N 

N 

0 

The compound produced in Example 47 and a tetrahydropyridopyrrolopyridine derivative 
produced by operation in accordance with Example 4 ~ Example 5 ~ Example 6 ~ Example 7 ~ 
Example I were used, which were subjected to operation in accordance with Example 11 ~ Example 3 
to obtain the title compound having the following physical property values. 

TLC:Rf0.26 (n-hexane: ethyl acetate=!:!); 

MS (FAB, Pas.): m/z=464 (M +Ht. 
[0924] 

Example 48(1) - Example 48(41) 

The compound produced in Example 47 and a tetrahydropyridopyrrolopyridine derivative 
produced by operation in accordance with Example 4 ~ Example 5 ~ Example 6 ~ Example 7 ~ 
Example I were used, which were subjected to operation in accordance with Example 11 ~ Example 3 
to obtain the title compounds having the following physical property values. 

[0925] 

Example 48( I): cis-4-{2-[9-(2, 4-difl uorobenzyl )-5 .6, 8.9-tetrahydro-7H-pyrido[ 4' ,3 ': 4, 5]pyrro lo[2,3-
b Jpyridin-7-yll-2-oxoethyll- l-methylcyclohexanecarboxylic acid 

TLC:Rf 0.35 (n-hexane: ethyl acetate=!: I); 

MS (FAB, Pas.): m/z=482 (M + H)'. 

[0926] 

Example 48(3): trans-4-{2-[9-(3-fluorobenzyll-5.6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5lpyrrolo[2J­
b ]pyridin-7-yll-2-oxoethyll-l-methylcyclohexanecarboxylic acid 

TLC:Rf0.46 (n-hexane: ethyl acetate=l:2); 

MS (FAB, Pas.): m/z=464 (M + H)'. 

[0927] 

Example 48( 4): trans-4-{2-[9-(2.4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.54 (n-hexane: ethyl acetate=l:2); 

MS (FAB, Pas.): m/z=482 (M +Ht. 
[0928] 

Example 48(6): trans-4-(2-{9-[(5-chloro-2-thienyl)methyll-5 .6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyl)- l -methylcyclohexanecarboxylic acid 
TLC:Rf0.47 (ethyl acetate); 
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MS (ESI, Pos. 20 V): m/z=486 (M + H)'. 

[0929] 

Example 48(7): trans- l-methyl-4-{2-oxo-2-[9-(2.4.5-trifl uorobenzvl )-5 ;6. 8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4.5lpyrrolo[2.3-b Jpyridin-7-yl]ethyl} cyclohexanecarboxylic acid 

TLC:Rf0.64 (ethyl acetate); 

MS (ESI, Pos. 20 V): m/z=500 (M +Ht 
[0930] 

Example 48(8): trans-4-{ 2-(9-( 4-fluorobenzvll-5. 6. 8,9-tetrahydro-7H-pyrido[ 4' .3 ':4.5lpyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyl}-J-methylcyclohexanecarboxylic acid 

[0931] 

~ /J N 
N 

N 0 

F 

[0932] 

TLC:Rf0.43 (ethyl acetate); 

MS (ESI, Pos. 20 V): m/z=464 (M + H)'. 

[0933] 

Example 48(9): trans-4-{2-[9-( 4-chlorobenzvll-5.6,8.9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyl}- l-methylcyclohexanecarboxylic acid 

[0934] 

=-
~ /J N 
N N 

Cl 

[0935] 

TLC:Rf 0.43 (ethyl acetate); 

MS (ESI, Pos. 20 V): m/z=480 (M + H)'. 

[0936] 

Example 48(10): trans-4-{2-[9-(3-chlorobenzvll-5 .6.8.9-tetrahydro-7H-pyrido[ 4' .3':4,5]pyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyl}- l-methylcyclohexanecarboxylic acid 

TLC:Rf0.45 (ethyl acetate); 

MS (ESI, Pos. 20 V): m/z=480 (M +Ht 
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(0937] 

Example 48( 12): trans-4-(2-19-[(5-chloro-3-thienyl)methyll-5 ,6.8,9-tetrahydro-7H-

pvrido[ 4',3 ':4,5Jpyrrolo[2.3-b Jpyridin-7-yll-2-oxoethyl)- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.30 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=486 (M + H)'. 
(0938] 

Example 48(13 ): trans-4-{ 2-(9-(3 ,5-difl uoro benzv[)-5 ,6 ,8 ,9-tetrahydro-7H-pyrido[ 4' .3': 4. 5Jpyrrolo[2.3-

b lpyridin-7-yll-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.39 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=482 (M +Ht. 
(0939] 

Example 48( 14 ): trans-4-12-(9-( 4-chloro-2-fluorobenzvl)-5.6.8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2.3-b Jpyridin-7-yll-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.36 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=498 (M + H)'. 

(0940] 

Example 48( 15): trans-4-12-[9-( 4-chloro-3-fluorobenzv[)-5.6.8.9-tetrahydro-7H-

pyrido( 4',3 ':4,5]pyrrolo[2.3-b lpyridin-7-yll-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.46 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=498 (M +Ht 
(0941] 

Example 48( 16): trans-4-12-(9-(3-chloro-4-fluorobenzvll-5.6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4.5Jpyrrolo[2.3-b ]pyridin-7-yll-2-oxoethyll-1-methylcyclohexanecarboxylic acid 

TLC:Rf0.33 (hexane: ethyl acetate=l:2); 

MS (ES!, Pos. 20 V): m/z=498 (M +Ht. 
(0942] 

Example 48( 19): cis-4-{2-[9-C 4-fluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5Jpyrrolo[2.3-

b lpvridin-7-yll-2-oxoethyl}- l -methylcyclohexanecarboxylic acid 

TLC:Rf 0.30 (ethyl acetate:n-hexane=2: l); 

MS (ES!, Pos. 20V): m/z=464 (M +Ht 
(0943] 

Example 48(20): cis-4-12-(9-( 4-chlorobenzvll-5,6,8,9-tetrahydro-7H-pyrido( 4',3 ':4.5Jpyrrolo[2.3-

b Jpyridin-7-yll-2-oxoethyll-1-methylcyclohexanecarboxylic acid 

TLC:Rf 0.28 (ethyl acetate:n-hexane=2: l) 

MS (ES!, Pos. 20V): m/z=480 (M + H, 35Clt. 

(0944] 

Example 48(21 ): cis-4-{2-[9-(3-chlorobenzyll-5,6.8.9-tetrahydro-7H-pyrido[ 4' .3 ':4,5 Jpyrrolo[2.3-

b]pyridin-7-yll-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf 0.33 (ethyl acetate:n-hexane=2: l); 

MS (ES!, Pos. 20V): m/z=480 (M + H, 35Clt 
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[0945] 

Example 48(22): cis-4-{2-[9-(3 .5-difluorobenzy])-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyl}- l -methylcyclohexanecarboxylic acid 

TLC:Rf 0.42 (ethyl acetate:n-hexane=2: !); 

MS (ES!, Pas, 20V): m/z=482 (M + H)'. 

[0946] 

Example 48(23 ): cis- l -methyl-4-{2-oxo-2-(9-(2.4,5-trifluorobenzy])-5 ,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yl]ethyl} cyclohexanecarboxylic acid 

TLC:Rf0.43 (ethyl acetate:n-hexane); 

MS (ES!, Pas. 20V): m/z=500 (M + H)'. 

[0947] 

Example 48(24 ): cis-4-{2-[9-( 4-chloro-2-fluorobenzv])-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.43 (ethyl acetate:n-hexane=2:1); 

MS (ES!, Pas. 20V): m/z=498 (M + H, 35Cl)'. 

[0948] 

Example 48(25): cis-4-12-[9-( 4-chloro-3-fluorobenzyll-5 ,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyl }-1-methylcyclohexanecarboxylic acid 

TLC:Rf 0.32 (ethyl acetate:n-hexane=2: !); 

MS (ES!, Pas. 20V): m/z=498 (M + H, 35Cl)'. 

[0949] 

Example 48(26): cis-4-{2-[9-(3-chloro-4-fluorobenzvll-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-ylJ-2-oxoethyll-l-methylcyclohexanecarboxylic acid 

TLC:Rf0.32 (ethyl acetate:n-hexane=2:l); 

MS (ES!, Pas. 20V): m/z=498 (M + H, 35Cl)'. 

[0950] 

Example 48(29): cis-4-(2-{ 9-[(5-chloro-3-thienyl)methylJ-5 ,6,8,9-tetrahydro-7H-

pyrido [ 4',3':4,5Jpyrrolo[2,3-b]pyridin-7-yl}-2-oxoethyl)- l-methylcyclohexanecarboxylic acid 

TLC:Rf 0.25 (ethyl acetate:n-hexane=2: !); 

MS (ES!, Pas. 20V): m/z=486 (M + H, 35Cl)'. 

[0951 J 
Example 48(3 0): cis-4-(2-{9-[(5-chloro-2-thienyllmethylJ-5,6,8,9-tetrahydro-7H-

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yl}-2-oxoethyll- l -methylcyclohexanecarboxylic acid 

TLC:Rf0.18 (ethyl acetate:n-hexane=2:1); 

MS (ES!, Pas. 20V): m/z=486 (M + H, 35CI)'. 

[0952] 

Ex amp le 48(3 4 ): c is-4- I 2-(9-(3 .4-difluorobenzvl)-5 ,6, 8,9-tetrahydro-7H-pyrido [ 4',3 ': 4,5]pyrro lo [2,3-

b Jpyridin-7-ylJ-2-oxoethyl}- l-methylcyclohexanecarboxylic acid 

TLC:Rf 0.59 (ethyl acetate); 

MS (ES!, Pas. 20V): m/z=482 (M + H)'. 
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[0953] 

Example 48( 41): trans-4-{2-[9-(3.4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2J­

b ]pyridin-7-ylJ-2-oxoethyl}- l -methylcyclohexanecarboxylic acid 

TLC:Rf 0.31 (hexane: ethyl acetate= 1 :2); 

MS (ESI, Pos. 20 V): m/z=482 (M +Ht. 
[0954] 

Example 49: methyl 4-(2-tert-butoxy-2-oxoethy])-2-chlorobenzoate 

[0955] 
H3C 

H3c:YOmCI 

H3C 0 ~O'CH3 
0 

[0956] 

To anhydrous THF (4.5 mL) suspension containing active zinc (530 mg) were added tert­

butyl bromoacetate (800 µL) and 1,2-dibromoethane (15 µL), and a reaction was performed at 90°C for 

3 minutes using a microwave synthesis apparatus initiator manufactured by Biotage. Centrifugation 

was performed to obtain the supernatant, to prepare a solusion of 2-tert-butoxy-2-oxoethylzinc bromide 

in THF. 

[0957] 

To methyl 2-chloro-4-iodobenzoate (296 mg) was added a solution (4.5 mL) of2-tert-butoxy-

2-oxoethylzinc bromide in THF, then, bis(tri-tert-butylphosphine)palladium (51 mg) was added, and a 

reaction was performed at 50 W and 80°C for IO minutes using a microwave synthesis apparatus 

manufactured by CEM Co. The reaction solution was poured into an aqueous saturated ammonium 

chloride solution, and ethyl acetate was added. Insolubles were filtered off with Celite, and layers were 

separated. The organic layer was washed with an aqueous saturated sodium chloride solution, dried 

with anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting residue was 

purified by medium pressure preparative liquid chromatography W-prep 2XY (column : main column 

M, inject column S; automatic condition setting: n-hexane: ethyl acetate= 4: 1, Rf= 0.60) to obtain 

the title compound (94 mg) having following physical property values. 

TLC:Rf0.58 (n-hexane: ethyl acetate=4:1); 
1H-NMR(CDC13):8 7.80 (d, lH), 7.38 (d, lH), 7.22 (dd, lH), 3.92 (s, 3H), 3.53 (s, 2H), 1.44 (s, 9H). 

[095 8] 

Example 50: methyl 4-(carboxymethyll-2-chlorobenzoate 

[0959] 

H02C~CI 
~O'CH3 

0 
[0960] 

To a solution of the compound (87 mg) produced in Example 49 in methylene chloride (1.0 

mL) was added trifluoroacetic acid (0.5 mL), and the mixture was stirred at room temperature for 1 
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hour. The reaction solution was concentrated to dryness under reduced pressure to obtain the title 
compound having the following physical property values. 

TLC: Rf0.28 (methylene chloride: methanol=9:1); 
1H-NMR(CDCl3): Ii 7.82 (d, IH), 7.40 (d, IH), 7.24 (dd, IH), 3.93 (s, 3H), 3.68 (s, 2H). 

[0961] 

Example 51: 2-chloro-4-{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyl} benzoic acid 

F 

[0963] 

The compound produced in Example 50 and a tetrahydropyridopyrrolopyridine derivative 

produced by operation in accordance with Example 4--+ Example 5 --+ Example 6--+ Example 7 --+ 
Example I were used, which were subjected to operation in accordance with Example 11 --+Example 3 
to obtain the title compound having the following physical property values. 

TLC:Rf 0.26 (chloroform: methanol=9: I); 

MS (ESI, Pos. 20 V): m/z=478 (M +Ht. 
[0964] 

Example 51( I) - Example 51(80) 

A corresponding ester in place of the compound produced in Example 50 and a 

tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4 --+ 
Example 5 --+ Example 6--+ Example 7--+ Example I were used, which were subjected to operation in 
accordance with Example 11 --+ Example 3 to obtain the title compounds having the following physical 
proper! values. 

[0965] 

Example 51 (I): 3-fluoro-4-{2-[9-{3-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-ylJ-2-oxoethyl} benzoic acid 

TLC:Rf0.43 (methylene chloride: methanol=9:1); 

MS (ESI, Pos. 20 V): m/z=462 (M +Ht. 
[0966] 

Example 51 (2): 3-chloro-4-{2-[9-C3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

blpyridin-7-ylJ-2-oxoethyll benzoic acid 

TLC:Rf0.36 (methylene chloride: methanol=9:1); 

MS (ESI, Pos. 20 V): m/z=478 (M +Ht. 
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[0967] 

Example 51 (3): 2-chloro-4-{2-[9-(2.4-difluorobenzvl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2,3-b Jpyridin-7-yll-2-oxoethyl} benzoic acid 

TLC:Rf0.28 (methylene chloride: methanol=9:1); 

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

Example 51 (5): 2-fluoro-4-12-[9-(3-fluorobenzyl)-5.6,8.9-tetrahydro-7H-pyrido[ 4' ,3' :4,5Jpyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyll benzoic acid 

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

MS (ESI, Pos. 20 V): m/z=462 (M +Ht. 
[0969] 

Example 5 1 ( 6): 4-{ 2-[9-(3-fluorobenzyl)-5 ,6 .8 .9-tetrahydro-7H-pvrido[ 4' ,3 ':4 ,5Jpyrrol o[2J-b Jpyridin-
7-yll-2-oxoethyl}-3-methylbenzoic acid 

TLC:Rf0.40 (methylene chloride: methanol=9:1); 

MS (ESI, Pos. 20 V): m/z=458 (M +Ht. 
[0970] 

Example 51 (7): 4-{2-[9-(3-fluorobenzyi)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2J-b]pyridin-

7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf0.45 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=474 (M +Ht. 
[0971] 

Example 51 (8): 4-{2-[9-(3-fluorobenzvi)-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5Jpyrrolo[2,3-b]pyridin-
7-yll-2-oxoethyll-3-methoxybenzoic acid 

TLC:Rf 0.40 (methylene chloride: methanol=9: 1 ); 

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

Example 51 (9): 4-{2-[9-(3-fluorobenzvll-5.6,8,9-tetrahydro-7H-pvrido[ 4',3 ':4,5]pyrrolo[2,3-blpyridin-

7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf0.52 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=458 (M + H)•. 

[0973] 

Example 51 ( 10): 4-{2-[9-(2.4-difluorobenzvi)-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-2-fluorobenzoic acid 

TLC:Rf0.28 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=480 (M +Ht. 
[0974] 

Example 51 ( 12): 5-{2-[9-(3-fluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2.3-

b ]pyridin-7-yll-2-oxoethyll-2-thiophenecarboxylic acid 

TLC:Rf0.10 (ethyl acetate); 

MS (ESI, Pos. 20 V): m/z=450 (M +Ht. 
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[0975] 

Example 51Cl3): 4-{2-[9-(2.4-difluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf 0.50 (methylene chloride: methanol=9: l); 

MS (APCI, Pos. 20 V): m/z=476 (M +Ht. 
[0976] 

Example 51 ( 15): 4-{2-[9-(2,4-difluorobenzyll-5 .6.8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4.5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf 0.54 (methylene chloride: methanol=9: l); 

MS (APCI, Pos. 20 V): m/z=492 (M + H)'. 

[0977] 

Example 51Cl7): 4-{2-[9-(2.4-difluorobenzyll-5.6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4.5Jpyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyl }-3-methoxybenzoic acid 

TLC:Rf 0.45 (methylene chloride: methanol=9: 1 ); 

MS (APCI, Pos. 20 V): m/z=492 (M +Ht. 

[0978] 

Example 51 ( 19): 2-( 4-{2-[9-(3-fluorobenzyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyllphenyl)-2-methylpropanoic acid 

TLC:Rf 0.55 (methylene chloride: methanol=9: 1 ); 

MS (APCI, Pos. 20 V): m/z=486 (M +Ht. 

[0979] 

Example 51 (20): 2-( 4-{2-[9-(2.4-difluorobenzyll-5.6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyl} phenyll-2-methylpropanoic acid 

TLC:Rf0.49 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=504 (M + H)'. 

[0980] 

Example 51 (22): 2-(benzyloxyl-4-{2-[9-(2.4-difluorobenzyll-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyll benzoic acid 

TLC:Rf 0.56 (methylene chloride: methanol:water=90: 10: I); 

MS (FAB, Pos.): m/z=568 (M +Ht. 

[0981] 

Example 51 (23): 4-{2-[9-(3 .5-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b Jpyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

[0982] 

191 



O-cH 
~~- 3 

"N=Z. _)\...JN\( t_/-co2H Fy) 0 

y 
F 

(0983] 

TLC:Rf0.37 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=492 (M +Ht, 

(0984] 

Example 51 (24): 2-methoxy-4-{2-oxo-2-[9-(2.4,5-tritluorobenzvll-5.6.8.9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-yllethy]} benzoic acid 

(0985] 

(0986] 

TLC:Rf 0.34 (methylene chloride: methanol=9: l); 

MS (APCI, Pos. 20 V): m/z=510 (M + H)•. 

(0987] 

Example 51(25): 4-(2-{ 9-IC5-chloro-2-thienyllmethylJ-5.6.8.9-tetrahydro-7H­

pyrido[ 4',3 ':4.5]pyrrolo[2,3-b ]pyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf0.38 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=496 (M + H)+. 

(0988] 

Example 5 I (26): 4-{2-[9-( 4-fluorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4'.3':4,5]pyrrolo[2,3-

b ]pyridin-7-y!J-2-oxoethy!}-2-methoxybenzoic acid 

TLC:Rf0.51 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=474 (M + H)'. 

(0989] 

Example 51 (27): 4-{2-[9-( 4-chlorobenzyll-5 ,6.8.9-tetrahydro-7H-pvrido[ 4' ,3':4,5)pyrrolo[2,3-

b Jpyridin-7-y!J-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf 0.52 (methylene chloride: methanol=9: l); 

MS (APCI, Pos. 20 V): m/z=490 (M + H)'. 
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[0990] 

Example 51 (28): 4-{2-[9-(3-chlorobenzvl)-5.6.8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2.3-

b ]pyridin-7-yll-2-oxoethyl )-2-methoxybenzoic acid 

TLC:Rf0.50 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=490 (M +Ht. 
[0991] 

Example 51 {29): 4-{2-[9-( 4-chloro-3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4.5]ovrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf0.51 (methylene chloride: methanol=9:1); 

MS (APCI, Pos. 20 V): m/z=508 (M + H)'. 

[0992] 

Example 51 (31): 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5Jpyrrol o[2,3-

b Jpyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf0.51 (methylene chloride: methanol=9:1); 

MS (FAB, Pos.): m/z=508 (M + H)+. 

[0993] 

Example 5 1(32): 4-{2-[9-(3-chloro-4-fluorobenzyll-5. 6. 8,9-tetrahydro-7H-pyrido[ 4 ',3' :4,5 Jpyrro lo [2 .3-
b ]pyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf 0.48 (methylene chloride: methanol=9: l ); 

MS (FAB, Pos.): mlz=508 (M + H)+. 

[0994] 

Example 51(35): 4-(2-{9-[(5-chloro-3-thienyllmethyll-5.6.8,9-tetrahydro-7H­

pyrido[ 4' .3 ': 4 ,5Jpyrrolo[2,3-b ]pyridin-7-yl )-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf 0.44 (methylene chloride: methanol=9: l); 

MS (FAB, Pos.): m/z=496 (M + H)+. 

[0995] 

Example 51(3 8): 4-{2-[9-( 4-chlorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3':4.5]pyrrolo[2.3-

b Jpyridin-7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf 0.40 (methylene chloride: methanol=9: l); 

MS (FAB, Pos.): m/z=474 (M + H)+. 

[0996] 

Example 51 (39): 4-{2-[9-(3-chlorobenzyll-5.6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4.5]pyrrolo[2.3-

b ]pyridin-7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf 0.38 (methylene chloride: methanol=9:1); 

MS (FAB, Pos.): m/z=474 (M + H)+. 

[0997] 

Example 51( 40): 4-{2-[9-(3 .5-difluorobenzyll-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf 0.38 (methylene chloride: methanol=9: l); 

MS (FAB, Pos.): m/z=476 (M +Ht. 
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(0998] 

Example 51 ( 41): 2-methyl-4-{2-oxo-2-(9-(2,4.5-trifluorobenzvn-5.6,8,9-tetrahydro-7H­

pyrido[ 4'.3 ':4,5Jpyrrolo[2.3-blpyridin-7-y]]ethyl} benzoic acid 

TLC:Rf0.38 (methylene chloride: methanol=9:1); 

MS (FAB, Pas.): m/z=494 (M + H)'. 

(0999] 

Example 51 ( 42): 4-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyl}-2-methylbenzoic acid 

TLC:Rf 0.43 (methylene chloride: methanol=9: I); 

MS (FAB, Pas.): m/z=492 (M + H)'. 

(1000] 

Example 51 ( 43): 4-{2-(9-(3 ,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5]pyrrolo[2,3-
blpyridin-7-yll-2-oxoethyll-2-methoxybenzoic acid 

TLC:Rf 0.50 (methylene chloride: methanol=9: I); 

MS (FAB, Pas.): m/z=492 (M +Ht. 
(1001] 

Example 51 ( 48): 4-(2-{9-[(5-chloro-3-thieny!)methylJ-5,6,8.9-tetrahydro-7H­

pyrido [ 4' .3 ': 4,5 ]pyrrolo[2,3-b ]pyridin-7 -yl }-2-oxoethyl}-2-me thy lbenzoic acid 

(1002] 

CH3 

CcCN~C02H 
N 0 c1-cl 

s 

[I 003] 

TLC:Rf 0.41 (methylene chloride: methanol:water=90: I 0: I); 

MS (FAB, Pas.): m/z=480 (M +Ht. 
[1004] 

Example 51( 49): 4-(2-{9-[(5-chloro-2-thienyllmethyl]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo[2.3-b ]pyridin-7-yl}-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf 0.48 (methylene chloride: methanol:water); 

MS (FAB, Pas.): m/z=480 (M +Ht. 
[I 005] 

Example 51 (52): 4-{2-[9-( 4-fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf 0.46 (methylene chloride: methanol:water=90: I 0: I); 

MS (FAB, Pas.): m/z=458 (M + H)'. 

[1006] 
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Example 51 (53): 4-{2-[9-(3-chloro-4-fluorobenzv])-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5Jpyrrolo[2,3-
b Jpyridin-7-yll-2-oxoethyl}-2-methylbenzoic acid 

TLC:Rf 0.35 (methylene chloride: methanol:water=90: I 0: !); 

MS (FAB, Pos.): m/z=492 (M + H)'. 

[I 007] 

Example 51 (54): 4-{2-[9-( 4-chloro-3-fluorobenzv])-5,6.8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-
b Jovridin-7 -yll-2-oxoethyl }-2-methy lbenzoic acid 

TLC:Rf 0.35 (methylene chloride: methanol:water=90: I 0: I); 
MS (FAB, Pos.): m/z=492 (M + H)+. 

[l 008] 

Example 51 (55): 4-{2-[9-{3 .4-difluorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5Jpyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyll-2-methylbenzoic acid 

TLC:Rf0.35 (methylene chloride: methanol:water=90:10:1); 

MS (FAB, Pos.): m/z=476 (M +Ht. 
[1009] 

Example 51 (61): 4-{2-[9-( 4-fluorobenzv])-5,6.8,9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyll-2.6-dimethoxybenzoic acid 

TLC:Rf 0.50 (chloroform: methanol:water=50: I 0: I); 

MS (ES!, Pos. 20 V): m/z=504 (M +Ht, 

[I 01 OJ 
Example 51 (62): 4-{2-[9-( 4-chlorobenzy])-5,6.8.9-tetrahydro-7H-pyrido[ 4'.3':4.5]pyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyll-2.6-dimethoxybenzoic acid 

TLC:Rf 0.50 (chloroform: methanol:water=50: I 0: I); 

MS (ES!, Pos. 20 V): m/z=520 (M +Ht. 
[1011] 

Example 51 (64 ): 4-{2-[9-(2.4-difluorobenzy])-5,6,8.9-tetrahydro-7H-pyrido[ 4'.3 ':4.5]pyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyll-2,6-dimethoxybenzoic acid 

TLC:Rf0.23 (ethyl acetate: methanol=9:1); 

MS (ES!, Pos. 20V): m/z=522 (M +Ht, 
[1012] 

Example 51 (70): 4-{2-[9-(3-chlorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4.5lpyrrolo[2.3-
b Jpyridin-7-yll-2-oxoethyll-2.6-dimethoxybenzoic acid 

TLC:Rf 0.44 (methylene chloride: methanol:water=90: I 0: I); 

MS (FAB, Pos.): m/z=520 (M + H)+. 

[1013] 

Example 51 (71 ): 4-{2-[9-{3 ,5-difluorobenzy])-5,6,8.9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2.3-
b ]pyridin-7-yll-2-oxoethyll-2.6-dimethoxybenzoic acid 

TLC:Rf 0.40 (methylene chloride: methanol:water=90: I 0: I); 

MS (FAB, Pos.): m/z=522 (M + H)+. 

[1014] 
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Example 51 (72 ): 2.6-dimethoxy-4-12-oxo-2-[9-(2. 4,5-trifluorobenzvll-5. 6,8,9-tetrahydro-7H­

pyrido[ 4' ,3' :4,5Jpyrrolo[2,3-b Jpyridin-7-y!Jethy]} benzoic acid 

TLC:Rf 0.42 (methylene chloride: methanol:water=90: 10: l); 

MS (FAB, Pas.): m/z=540 (M + H)'. 

(1015] 

Example 51 (73 ): 4-12-[9-( 4-chloro-2-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-
b ]pyrid in-7 -y IJ-2-oxoethyl }-2, 6-dimethoxybenzoic acid 

TLC:Rf 0.42 (methylene chloride: methanol:water=90: 10: 1 ); 

MS (FAB, Pas.): m/z=538 (M +Ht. 
[I 016] 

Example 51C74): 4-12-[9-( 4-chloro-3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo(2,3-
b ]pyridin-7-y!J-2-oxoethyl\-2,6-dimethoxybenzoic acid 

TLC:Rf 0.46 (methylene chloride: methanol:water=90: I 0: I); 

MS (FAB, Pas.): m/z=538 (M +Ht. 
(1017] 

Example 51(75): 4-12-(9-(3-chloro-4-fluorobenzy])-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b ]pyridin-7-yll-2-oxoethyl }-2.6-dimethoxybenzoic acid 

TLC:Rf 0.42 (methylene chloride: methanol:water=90: 10: !); 

MS (FAB, Pas.): m/z=538 (M +Ht. 
(1018] 

Example 51 (77): 4-12-(9-(3,4-difluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyl\-2,6-dimethoxybenzoic acid 

TLC:Rf 0.48 (methylene chloride: methanol:water=90: 10: !); 

MS (FAB, Pas.): m/z=522 (M +Ht. 
(! 019] 

Example 51 (78): 4-12-(9-(3-fluorobenzyll-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yll-2-oxoethyll-2,6-dimethoxybenzoic acid 

TLC:Rf0.88 (ethyl acetate: acetic acid: water=3:1:1); 

MS (ESI, Pas. 20 V): m/z=504 (M +Ht. 
[1020] 

Example 51 (79): 4-(2-{9-((5-chloro-3-thieny!lmethy!]-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ': 4,5]pyrrolo(2,3-b ]pyridin-7-yl }-2-oxoethyll-2, 6-dimethoxy benzoic acid 

TLC:Rf0.88 (ethyl acetate: acetic acid: water=3:1:1); 

MS (ESI, Pas. 20 V): m/z=526 (M +Ht. 
[1021] 

Example 51 (80): 4-(2-{9-((5-chloro-2-thienyllmethy!]-5,6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4,5]pyrrolo(2,3-b ]pyridin-7-yl}-2-oxoethyl)-2,6-dimethoxybenzoic acid 

TLC:Rf0.88 (ethyl acetate: acetic acid: water=3:1:1); 

MS (ESI, Pas. 20 V): m/z=526 (M +Ht. 
[I 022] 
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Example 52: ( 4El-6-methoxy-6-oxo-4-hexenoic acid 

[1023] 
0 

H02C~O_,,,CH3 
[I 024] 

4-oxobutanoic acid (5.0 mL, about 15% aqueous solution) and trimethyl phosphoacetate (7.8 

g) were dissolved in 10 mL of water, potassium carbonate (4.06 g) was added while stirring at 0°C, and 

the mixture was stirred at 60°C overnight. To this solution was added I 00 mL of an aqueous saturated 

sodium bicarbonate solution, reverse extraction operation (ethyl acetate, three times) was performed, 

the aqueous layer was made acidic (pH4) with IN hydrochloric acid, and extraction operation (ethyl 

acetate, three times) was performed. The resulting organic layer was dried with magnesium sulfate, 

and the solvent was distilled off under reduced pressure to obtain the title compound (l.01 g) having 

the following physical property values. 

TLC : Rf0.45 (hexane: ethyl acetate=l:3); 
1H-NMR(CDC]i): 8 2.52-2.57 (m, 4 H), 3.74 (s, 3 H), 5.83-5.91 (m, I H), 6.89-7.02 (m, I H). 

(1025] 

Example 53: (2El-6-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-ylJ-6-oxo-2-hexenoic acid 

[I 026] 

OH 

(1027] 

The compound produced in Example 52 and a tetrahydropyridopyrrolopyridine derivative 

produced by operation in accordance with Example 4 ~ Example 5 ~ Example 6 ~ Example 7 ~ 

Example I were used, which were subjected to operation in accordance with Example 11 ~Example 3 

to obtain the title compound having the following physical property values. 

TLC:Rf0.29 (n-hexane: ethyl acetate=l:3); 

MS (FAB, Pos.): m/z=408 (M + H)'. 

[I 028] 

Example 53( I): (2El-6-[9-(2.4-difluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-

b Jpyridin-7-yll-6-oxo-2-hexenoic acid 

The compound produced in Example 52 and a tetrahydropyridopyrrolopyridine derivative 

produced by operation in accordance with Example 4 ~ Example 5 ~ Example 6 ~ Example 7 ~ 

Example I were used, which were subjected to operation in accordance with Example 11 ~Example 3 

to obtain the title compound having the following physical property values. 
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TLC:Rf0.37 (n-hexane: ethyl acetate=l:3); 

MS (FAB, Pas.): m/z=426 (M + H)+. 

[I 029] 

Example 54: 6-ethoxy-5,5-dimethyl-4,6-dioxohexanoic acid 

[1030] 

[1031] 

To dehydrated THF (20 mL) was added a 2.0M LDA/THF-ethylbenzene-heptane solution 
(7.88 mL), this was cooled to around-78°C in a dry ice-methanol bath, and a solution of ethyl 2-
methylpropanoate (1.74 g) in dehydrated THF (5 mL) was slowly added dropwise. After the mixture 
was stirred at around -78°C for I hour, this solution was added dropwise to a suspension of succinic 
acid anhydride (1.50 g) in dehydrated THF (5 mL) over 5 minutes under an ice bath. After stirred at 
the same temperature for 40 minutes, the mixture was stirred at room temperature for 3 hours. Into the 
reaction solution was slowly placed water under an ice bath, ethyl acetate and an aqueous saturated 
sodium bicarbonate solution were added, followed by extraction. To the resulting aqueous phase was 
added IN hydrochloric acid to ajudst a pH at around 3, followed by extraction with ethyl acetate. The 
organic phase was dried with anhydrous sodium sulfate, and concentrated under reduced pressure. The 
resulting crude product was washed with dichloromethane, a compound derived from succinic acid 
anhydride was removed by filtration, and the resulting filtrate was concentrated under reduced pressure 
to obtain the title compound (2.22 g) having the following physical property values. 
TLC: Rf0.45 (chloroform: ethyl acetate: methanol=6:3:1); 
1H-NMR (DMSO-d6) : Ii 1.17 (t, J=7.2 Hz, 3 H) 1.29 (s, 6 H) 2.39 (t, J=6.3 Hz, 2 H) 2. 72 (t, J=6.3 Hz, 
2 H) 4.10 (q, J=7.2 Hz, 2 H) 12.12 (s, 1 H). 

[1032] 

Example 5 5: ethyl 6-[9-0-fluorobenzy])-5,6,8,9- tetrahydro-7H-ovrido[ 4' ,3' :4.5lpyrrolo[2,3-b]pyridin-
7 -ylJ-2,2-dimethyl-3. 6-dioxohexanoate 

[1033] 

0 0 
N 

0 

[1034] 

To a solution of the compound (259 mg) produced in Example 1 in N,N-dimethylforrnamide 
(5 ml) were sequentially added the compound (355 mg) produced in Example 54, triethylamine ( 433 
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µL ), 1-hydroxybenzotriazole (199 mg), and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 

hydrochloride (288 mg) at room temperature, and the mixture was stirred for 16 hours. To the reaction 
mixture was added water, and this was extracted with ethyl acetate, dried with anhydrous sodium 

sulfate, and concentrated under reduced pressure. The residue was purified by silica gel column 

chromatography (hexane: ethyl acetate= 2: I-* I : I) to obtain the title compound (381 mg) having 
the following physical property values. 

TLC: Rf0.49 (hexane: ethyl acetate=!:!); 
1H-NMR (CDCl3): 6 1.26 (t, J=7.2 Hz, 3 H) 1.41(s,6 H) 2.48- 2.96 (m, 6 H) 3.75-3.97 (m, 2 H) 4.19 
(q, J=7.2 Hz, 2 H) 4.49 - 4.68 (m, 2 H) 5.43 - 5.52 (m, 2 H) 6.70 - 7.32 (m, 5 H) 7.76 - 7.87 (m, I H) 
8.26 - 8.40 (m, I H). 

[1035] 

Example 5 6: ethyl 6-[9-(3-fluorobenzvl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2J-blpyridin-
7 -ylJ-3-hydroxy-2,2-dimethyl-6-oxohexanoate 

[1036] 

[l 03 7] 

~ 
N 

OH 0 
N 

N 

To a solution of the compound (22 mg) produced in Example 55 in methanol (I mL) was 
added sodium borohydride (3.5 mg) under an ice bath, and the mixture was stirred at room temperature 
for 2.5 hours. Thereafter, to the reaction mixture were added water and IN hydrochloric acid under an 
ice bath, followed by extraction with ethyl acetate. The organic phase was dried with anhydrous 

sodium sulfate, and concentrated under reduced pressure to obtain the title compound (22 mg) having 
the following physical property values. 

TLC: Rf0.34 (hexane: ethyl acetate=!:!); 
I . H-NMR(CDC!,): 6 1.15 -1.49 (m, 9 H) 1.50- 3.74 (m, 8 H) 3.76-3.96 (m, 2 H) 4.14 (m, 2 H) 4.46-
4.68 (m, 2 H) 5.42 - 5.50 (m, 2 H) 6.68 - 7.32 (m, 5 H) 7.77 - 7.92 (m, I H) 8.23 - 8.35 (m, I H). 

[1038] 

Example 57: 6-[9-(3-fluorobenzvl)-5,6,8,9- tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7 -ylJ-
3-hydroxy-2,2-dimethyl-6-oxahexanoic acid 

[1039] 
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F 

[I 040] 

~ 
N 

N 

OH 0 
N 

0 

The compound (20 mg) produced in Example 56 was dissolved in 1,2-dimethoxyethane (0.5 
mL) and methanol (0.5 mL), a IN aqueous sodium hydroxide solution (0.5 mL) was added, and the 
mixture was stirred at room temperature for 30 minutes. To the reaction solution were added water and 
tert-butyl methyl ether, followed by extraction, and to the resulting aqueous phase was added IN 

hydrochloric acid to adjust a pH at around 3, followed by extraction using ethyl acetate. The organic 
phase was dried with anhydrous sodium sulfate, and concentrated under reduced pressure. The residue 
was purified by preparative thin layer chromatography (ethyl acetate) to obtain the title compound (4 
mg) having the following physical property values. 

TLC: Rf0.38 (ethyl acetate) ; 
1H-NMR (CDCl3) : o 1.16 - !.39(s, 6 H) 1.45 - 2.98 (m, 7 H) 3.22 - 4.10 (m, 3 H) 4.46 - 4. 72 (m, 2 H) 
5.42 - 5.55 (m, 2 H) 6.70 - 7.35 (m, 5 H) 7.78 - 7.85 (m, I H) 8.28 - 8.36 (m, I H). 

[1041] 

Example 58: 6-ethoxy-6-oxo-4-hexynoic acid 

[I 042] 

[1043] 

4-pentynoic acid (2.0lg) and hexamethylphosphoamide (6.99 mL) were dissolved in 80mL of 
THF, and LDA (20.1 mL) was added dropwise over 20 minutes while stirring at -78°C. After this 
solution was stirred at -78°C for I hour, a solution of ethyl chloroformate (2.18 g) in 20 mL ofTHF 
was added dropwise over 15 minutes, and the mixture was stirred at that temperature for 30 minutes. 
Thereafter, acetic acid (l .15 mL) was added, a temperature was raised to room temperature, a !0% 
aqueous potassium dihydrogen phosphate solution was added, and extraction operation (THF once, 
tetrabutyl methyl ether two times) was performed. After the resulting organic layer was dried with 
magnesium sulfate, the solvent was distilled off under reduced pressure to obtain the crude product. 
The crude product was purified by silica gel column chromatography (A/B = 30% ~ 45%, A= ethyl 

200 



acetate: acetic acid= 30: 1, B = n-hexane) to obtain the title compound (641 mg) having the following 

physical property values. 

TLC : Rf0.50 (hexane : ethyl acetate : acetic acid=5:5:0.l); 
1H-NMR(CDCl3): o I.31 (t, J = 7.2 Hz, 3 H), 2.67 (s, 4 H), 4.22 (q, J = 7.2 Hz, 2 H). 

(1044] 

Example 59: ethyl 6-(9-(3 -fluorobenzyll-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b Jpyridin-

7-y!J-6-oxo-2-hexynoic acid 

(1045] 

0 

(1046] 

The compound ( 174 mg) produced in Example 58 and a tetrahydropyridopyrrolopyridine 

derivative (300 mg) produced by operation in accordance with Example 4--+ Example 5 --+Example 6 

--+ Example 7--+ Example 1 were dissolved in 4.3 mL of dimethylforrnamide, 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (245 mg), 1-hydroxybenzotriazole 

monohydrate (196 mg) and triethylamine (355 µL) were sequentially added while stirring at room 

temperature, and the mixture was stirred at that temperature overnight. After completion of the 

reaction, water was added, and extraction operation (hexane : ethyl acetate= 2: 1, three times) was 

performed. The resulting organic layer was dried with magnesium sulfate, and the solvent was distilled 

off under reduced pressure to obtain the crude product. The crude product was purified by silica gel 

column chromatography (ethyl acetate I hexane= 33%-..+ 54%) to obtain the title compound (341 mg) 

having the following physical property values. 

TLC : Rf0.26 (hexane : ethyl acetate=2:1); 
1H-NMR(CDCl3): o 1.25-1.34 (m, 3 H), 2.43-2.91 (m, 6 H), 3.73-3.96 (m, 2 H), 4.16-4.25 (m, 2 H), 

4.42-4.67 (m, 2 H), 5.43-5.52 (m, 2 H), 6.73-7,34 (m, 5 H), 7.77-7.86 (m, 1 H), 8.27-8,32 (m, 1 H). 

(1047] 

Example 60: 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo(2,3-b Jpyridin-7-yll-

6-oxo-2-hexynoic acid 

[l 048] 

201 



[I 049] 

The compound produced in Example 59 was subjected to operation in accordance with 

Example 3 to obtain the title compound having the following physical property values. 

TLC:Rf 0.32 (chloroform: methanol:water=50: I 0: I); 

MS (FAB, Pas.): m/z=406 (M +Ht. 
[I 050] 

Example 61: ethyl 6-[9-(3-fluorobenzyll-5.6,8,9-fetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b lpyridin-

7 -yll-6-oxo-2-hexanoate 

[I 051] 

QCN~O 
N N 0 0 \..___ 

F~ CH, 

[I 052] 

The compound (I 09 mg) produced in Example 59 was dissolved in 1.5 mL of ethyl acetate 

and 1.5 mL of hexane, a Lindlar catalyst (20 mg) was added while stirring at room temperature, and the 

mixture was stirred at room temperature for 4.5 hours under the hydrogen atmosphere. After the 

reaction solution was filtered with Celite (registered trademark), the solvent was distilled off, and the 

residue was purified by silica gel column chromatography (ethyl acetate I hexane= 35%--+ 56%) to 

obtain the title compound (I 0 I mg) having the following physical property values. 

TLC: Rf0.44 (hexane: ethyl acetate=!:!); 
1H-NMR (CDCl3): ol.25-1.34 (m, 3 H), 2.39-2.67 (m, 2 H), 2.78-3.06 (m, 4 H),3.66-3.95 (m, 2 H), 

4.16-4.23 (m, 2 H), 4.56-4.67 (m, 2 H), 5.43-5.56 (m, 2 H), 5.77-5.84 (m, I H), 6.28-6.40 (m, I H), 

6.73-7.31(m,5 H), 7.77-7.85 (m, I H), 8.29-8.32 (m, I H). 

[1053] 

Example 62: (22)-6-[9-(3-fluorobenzyl l-5 ,6,8,9-tetrahydro-7H-pyrido [ 4 ',3 ': 4, 5 ]pyrrolo[2,3-b ]pyridin-

7 -yll-6-oxo-2-hexenoic acid 

[1054] 
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F 

[l 055] 

~ 
N 

/; ~ N 

N 0 

The compound produced in Example 61 was subjected to operation in accordance with 

Example 3 to obtain the title compound having the following physical property values. 

TLC:Rf 0.52 (chloroform: methanol=! 0: l); 
1H-NMR(CDC!,): Ii 2.38-2.95 (m, 6 H),3.76-3.97 (m, 2 H), 4.47-4.50 (m, 2 H), 5.46-5.51 (m, 2 H), 

5.88-6.15 (m, 2 H), 6.71-7.31 (m, 5 H), 7.77-7.87 (m, 1 H), 8.29-8.34 (m, 1 H). 

[l 056] 

Example 63: methyl 2-(benzvloxyl-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3 ':4,5 Jpyrrolo[2,3-b ]pyrid in-7-ylJ-2-oxoethy1} b enzoate 

[1057] 

p 
O:CN 0 

'""""' 
~ 0 

N 0 Fli O-cH3 

I# 

[1058] 

A compound produced by operation in accordance with Example 49 using methyl 2-

(benzyloxy)-4-bromobenzoate in place of methyl 2-chloro-4-iodobenzoate was further subjected to 

operation in accordance with Example 50. The resulting compound and a 

tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4 ~ 

Example 5 ~ Example 6 ~ Example 7 ~ Example 1 were used, which were subjected to operation in 

accordance with Example 11 to obtain the title compound. 

[l 059] 

Example 64: methyl 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3':4,5Jpyrrolo[2,3-

b Jpvridin-7 -yl J-2-oxoethyll-2-hydroxybenzoate 

[l 060] 
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0 

[1061] 

To 1.24 mL of a methanol I THF (I : I) solution of the compound (70 mg) produced in 

Example 63 was added 5% palladium carbon (7 mg, I 0 wt%), and the mixture was stirred at room 

temperature for 3 hours under the hydrogen atmosphere. After the reaction solution was filtered with 

Celite, the solvent was concentrated under reduced pressure. The resulting residue was purified by 

silica gel column (hexane I ethyl acetate= 70: 30 - 40 : 60) to obtain the title compound (55.2 mg) 

having the following physical property values. 
1H-NMR (CDC13): o 2.68, 2.83, 3.61, 3.72, 3.83, 3.94, 4.34, 4.69, 5.35, 5.36, 6.58-6.90, 6.90-7.00, 

7.03-7.13, 7.20-7.29, 7.68-7.85, 8.28-8.31, 10.73, 10.77. 

[1062] 

Example 65: 4-{2-[9-(3-fluorobenzvll-5,6,8,9-tetrahydro-7H-pyrido[ 4'.3 ':4,5]pyrrolo[2.3-b ]ovridin-7-

yll-2-oxoethyl}-2-hydroxybenzoic acid 

[1063] 

F~ u 
[l 064] 

OH 

N 

To 3.0 mL ofa solution of the compound (53.8 mg) produced in Example 64 in dimethyl 

ether I methanol (I: I) was added a IN aqueous sodium hydroxide solution (1.5 mL), the mixture was 

stirred at room temperature for 2.5 hours, and at 50°C for 3 hours, and allowed to stand at room 

temperature overnight. On the next day, the resultant was stirred again at 50°C for 5 hours, and water 

was added to the reaction solution. After washed with tert-butyl methyl ether, IN hydrochloric acid 

was added to the aqueous layer to make the solution acidic (pH 3), and the resultant was extracted two 

times using ethyl acetate. The extracted organic layer was washed with an aqueous saturated sodium 

chloride solution, and dried with anhydrous magnesium sulfate, and the solution obtained by filter 

filtration was concentrated under reduced pressure to obtain the title compound ( 46.6 mg) having the 

following physical property values. 
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TLC:Rf0.16 (methylene chloride: methanol: water=90: 10:1); 

MS (FAB, Pos.): m/z=460 (M + H)'. 

[I 065] 

Example 65(1) 

[3-(benzyloxy)-4-(methoxycarbonyl)phenyl]acetic acid produced in Example 63 and a 

tetrahydropyridopyrrolopyridine derivative produced by operation in accordance with Example 4--+ 

Example 5 --+ Example 6 --+ Example 7 --+ Example I were used, which were subjected to operation in 

accordance with Example 11 --+ Example 3 to obtain the following compound. 

[I 066] 

Example 6 5( I): 4-{ 2-[9-(2, 4-difl uorobenzyl )-5 ,6 ,8 ,9-tetrahydro-7H-pyrido[ 4' ,3 ':4 ,5 ]pyrrolo [2,3-

b] pyridin-7-ylJ-2-oxoethyl}-2-hydroxybenzoic acid 

TLC:Rf 0.16 (methylene chloride: methanol: water=90: I 0: I); 

MS (FAB, Pos.): m/z=478 (M + H)'. 

[I 067] 

Reference example 2: 9-(3-fluorobenzv])-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-

7-carboxamide 

[I 068] 

c:=:---

NH2 
~ /; ~ N-( 
N N 0 

F 
~ 

# 

[I 069] 

9-(3-Fluorobenzyl)-6, 7,8,9-tetrahydro-5H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridine (I 00 mg) 

produced by operation in accordance with Example I, and triethylamine (263 µL) were dissolved in 3 

mL of methylene chloride, trimethylsilyl isocyanate (311 mg) was added while stirring at room 

temperature, and the mixture was stirred at room temperature for JO minutes. To this solution was 

added an aqueous saturated sodium bicarbonate solution, and extraction operation (methylene chloride, 

once) was performed. The resulting organic layer was dried with magnesium sulfate, and the solvent 

was distilled off under reduced pressure to obtain the crude product. The crude product was perspired 

with ethyl acetate and washed, and dried under reduced pressure to obtain the title compound (72 mg) 

having the following physical property values. 

TLC: Rf0.28 (chloroform: methanol=IO:l); 
1H-NMR (DMSO-d6): o 2.67-2.73 (m, 2 H), 3.58-3.67 (m, 2 H), 4.50 (s, 2 H), 5.43 (s, 2 H), 6.17 (s, 2 

H), 6.90-7.37 (m, 5 H), 7.84-7.91 (m, I H), 8.17-8.21 (m, I H). 

[I 070] 

Referenece Example 2(1) - Reference Example 2(2) 
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A tetrahydropyridopyrrolopyridine derivative corresponding to 9-(3-fluorobenzyl)-6, 7,8,9-

tetrahydro-5H-pyrido[4 ',3 ':4,5]pyrrolo[2,3-b ]pyridine was used, which was subjected to operation in 

accordance with Reference Example 2 to obtain the following compounds. 

[1071] 

Reference example 2( I): 9-{ [2-(trifluoromethyl)-l,3-thiazol-5-yllmethyll-5.6,8,9-tetrahydro-7H­

pyrido[ 4',3 ':4.5Jpyrrolo[2,3-b Jpyridin-7-carboxamide 

TLC:Rf0.36 (chloroform: methanol: water=lOO:IO:l); 

MS (ESr, Pos. 20 V): m/z=382 (M + H)+. 

[l 072] 

Reference example 2(2): 9-{ [ 4-methyl-2-(trifluoromethyl)- l .3-thiazol-5-yllmethyl}-5.6,8,9-tetrahydro-

7H-pyrido [ 4' ,3 ': 4,5Jpyrro lo[2.3-b ]pyridin-7 -carboxamide 

TLC:Rf0.37 (chloroform: methanol: water=lOO:lO:l); 

MS (ESr, Pos. 20 V): m/z=396 (M + H)'. 

[1073] 

Example 66: Measurement of human ENPP2 inhibitory activitv 

10 µL ofa test compound solution (10% dimethyl sulfoxide) at each concentration and 40 µL 

of a 5 µg/mL human ENPP2 solution (buffer A: 100 mmol/L Tris-HCl (pH 9 .0), 500 mmol/L NaCl, 

5mmol/L MgCI,, 0.05% Triton X-100) were mixed, 50 µL of a 2 mmol/L 16:0-

lysophosphatidylcholine (LPC) solution (buffer A) was further added to react at 37°C for 24 hours. 

Subsequently, to 10 µL of the reaction solution was added 90 µL ofa measurement buffer (0.5 mmol/L 

aminoantipyrine, 0.3 mmol/L N-ethyl-N-(2-hydroxy-3-sulfopropyl)-3-methylaniline, lU/mL 

peroxidase, 3U/mL choline oxidase, 100 mmol/L Tris-HCl (pH 8.5), 5 mmol/L CaC12) to react at 37°C 

for 20 minutes, and spectrophotometric determination was performed at 555 nm. 

[1074] 

Using a standard curve, a choline production amount (enzyme activity) in each test compound 

was calculated, and the inhibitory activity rate of each test compound was calculated, wherein the 

enzyme activity in a positive control to which a test compound is not added, was a 0% inhibition rate, 

and the enzyme activity in a negative control to which a test compound and human ENPP2 are not 

added, were 100% inhibition. Further, concerning the present compounds shown in Table 3, an rc,0 

value was calculated from inhibitory activity rate at each concentration. 

[Results] 

From Table 2, it was confirmed that the present compound has a high ENPP2 inhibition rate 

even at 1 µMand, from an rc,0 value of Table 3, the present compound has the significant ENPP2 

inhibitory activity. 

[l 075] 
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[Table 2] 

Example No. 
ENPP2 inhibition rate(%) 

Example No. 
ENPP2 inhibition rate(%) 

(1 µ M) (1 µ M) 

2 67.70 31(170) 97.95 
3(19) 95.09 31(188) 98.85 
9(26) 59.32 31(189) 99.35 
9(28) 76.57 31(128) 99.05 
9(31) 82.37 31(129) 99.75 
9(33) 64.87 31(142) 98.62 
9(59) 69.26 31(152) 99.09 

12(27) 91.89 31(160) 99.47 
15 84.11 31(162) 99.54 

18(1) 89.63 31(181) 98.69 
23 96.25 31(182) 98.90 

31(45) 99.21 35(96) 99.49 
31(32) 98.15 48(18) 97.36 
31(34) 98.61 51(23) 96.19 
31(58) 99.05 51(24) 97.46 

(1076] 

[Table 3] 

Example No. 
ENPP2 inhibitory activity 

Example No. 
ENPP2 inhibitory activity 

IC5o( µ M) IC50( µ M) 
3 0.034 31(140) 0.011 
9 0.091 31(169) 0.013 

9(2) 0.016 35(2) 0.11 
12(42) 0.0096 35(122) 0.035 
12(97) 0.0067 48(8) 0.026 

20 0.083 48(9) 0.025 
31(24) 0.005 51(48) 0.0078 

31(127) 0.011 

[ 1077] 

Example 67: Measurement of urethra internal pressure in rat under anesthesia 

A SD male rat (Cr!: CD(SD), Charles River Laboratories Japan, Inc., 7-10 weeks old) was 
anesthetized by subcutaneous administration of 1.5 g/kg urethane at a back of a neck. After neck 

median incision, a jugular vein catheter for intravenous administration was inserted. A lower 
abdominal part was median incised, and a urethra was ligated at around pubis. A urethral catheter for 
measuring a urethra internal pressure, equipped with a collar at a tip and filled with a physiological 
saline was inserted into a urethra through an incised bladder top, and ligation-fixed at a bladder neck 
part. The urethral catheter was connected to a pressure transducer (manufactured by Nihon Kohden 
Corporation), and a urethra internal pressure was measured. Concerning a urethra internal pressure, 
first, a physiological saline was injected into a urethra to adjust at about 20 mrnHg, thereafter, it was 
confirmed that a urethra internal pressure was reduced and stabilized (reduction in a pressure for 10 
minutes is within 0.75 mmHg), and individuals having an internal pressure at stabilization of 10 mmHg 
or higher were used in an experiment. Each of the compound described in Example 3 (dose: 0.1, 0.3, 
1.0 mg/kg) and the compound described in Example 31(24) (dose: 0.03, 0.1, 0.3 mg/kg) was 
administered intravenously and, after about 30 minutes, I rnL of somnopentyl was administered 
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intravenously. A urethra internal pressure reduction rate(%) was calculated based on a urethra internal 

pressure after compound administration, wherein a value obtained by subtracting a postmorten basline 

value (minimum value of urethra internal pressure for I 0 minutes after administration of somnopentyl) 

from a urethra internal pressure value before compound administration (0 minute) was 100%. 

[Results] 

The compound described in Example 3 (Fig. I) and the compound described in Example 31 

(24) (Fig. 2) significantly reduced a urethra internal pressure. 

[I 078] 

Preparation Example I 

The following respective ingredients were mixed and compressed by the conventional 

method to obtain I 0000 tablets, one tablet containing 5 mg of an active ingredient. 

·6-oxo-6-[9-(3-phenylpropyl)- l ,3 ,4,9-tetrahydro-2H-~-carbolin-2-yl]hexanoic acid 50 g 

·Carboxymethylcellulose calcium (disintegrating agent) 20 g 

·Magnesium stearate (lubricant) I 0 g 

·Microcrystalline cellulose 920 g 

Preparation Example 2 

The following respective ingredients were mixed according to the conventional method, the 

solution was sterilized by the conventional method, and each 5 mL was filled into an ampoule, and 

lyophilized by the conventional method to obtain I 0000 ampoules, one ampoule containing 20 mg of 

an active ingredient. 

·6-oxo-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-~-carbolin-2-yl]hexanoic acid 200 g 

·Mannitol 20 g 

·Distilled water 50 L 

[INDUSTRIAL APPLICABILITY] 

[I 079] 

The present compound has the ENPP2 inhibitory activity, and is useful as an agent for 

preventing or treating urinary excretion disorder and/or improving symptoms thereof. 
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CLAIMS 

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

[wherein R1 represents a halogen atom, a Cl-4 alkyl group, a Cl-4 alkoxy group, a Cl-4 haloalkyl 

group, a Cl-4 haloalkoxy group, a carboxyl group, a cyano group, a Cl-3 alkylsulfonyl group, a 

carbamoyl group or 

(wherein the ring As represents a 5- to 7-membered monocycle, E represents a bond, a methylene 

group or an oxygen atom, R1
"
1 represents a halogen atom, a Cl-4 alkyl group, a Cl-4 alkoxy group, a 

Cl-4 haloalkyl group or a Cl-4 haloalkoxy group, and m represents an integer ofO to 3, provided that 

groups represented by a plurality ofR1
-
1s may be the same or different, respectively), 

R2 represents a hydrogen atom, a halogen atom, a Cl-4 alkyl group, a Cl-4 alkoxy group or a Cl-4 

haloalkyl group, R3 represents a Cl-4 alkyl group, R4 represents a hydrogen atom or a Cl-4 alkyl 

group, 

the ring A represents (i) a CJ-7 monocyclic carbon ring, (ii) a C8-l 0 bicyclic carbon ring, (iii) a 4- to 

7-membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen 

atom, a nitrogen atom and a sulfur atom or (iv) a 8- to IO-membered bicyclic heterocyclic ring 

containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom, 

X represents a nitrogen atom or a carbon atom, T represents a bond, or a straight Cl-4 alkylene group, 

a C2-4 alkenylene group or a C2-4 alkynylene group, optionally substituted with one or two R's (in the 

groups, R5 represents a Cl-4 alkyl group, a hydroxy group or an amino group), U represents (i) a 

methylene group, (ii) an oxygen atom, (iii)-NR6
- (in the group, R6 represents a hydrogen atom or a 

methyl group) or (iv) a 3- to 7-membered monocycle, a C5-10 bridged carbon ring or a 5- to 10-

membered bridged heterocyclic ring, optionally substituted with one to five R7 s (in the groups, R7 

represents a halogen atom, a C 1-4 alkyl group, a hydroxy group, an oxo group, a C 1-4 alkoxy group, a 

Cl-4 haloalkoxy group, a cyano group or a benzyloxy group), Y represents (i) a bond or (ii) a straight 

Cl-3 alkylene group or a C2-3 alkenylene group, optionally substituted with one or two R8s (in the 

groups, R8 represents a methyl group), W represents a bond or a straight Cl-3 alkylene group, Z 

represents a methylene group, an oxygen atom or an optionally oxidized sulfur atom, q represents an 
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integer of I to 4, r represents an integer of 0 to 5, and t represents an integer of 0 to 2, provided that 
groups represented by a plurality ofR1s, R2s, R3s, R's, R7s and R8s may be the same or different, 
respectively, and two R3s and R5s bound to the same carbon atom may be taken together with a carbon 
atom to form C3-5 cycloalkyl, respectively], a salt thereof, a solvate thereof or a prodrug thereof. 

2. The compound according to claim I, which is represented by the general formula (II): 

N 
I 

z-W 

(~'I~ 
[wherein R3

' and R3
b each represent independently a hydrogen atom or a methyl group, and other 

symbols are as defined in claim I, provided that R3
' and R3

b may be taken together with a carbon atom 
to which they are bound, to form cyclopropyl]. 

3. The compound according to claim 2, wherein Y is a straight Cl-3 alkylene group 
optionally substituted with one or two R8s (in the group, R8 is as defined in claim 1). 

4. The compound according to claim 3, wherein X is a nitrogen atom. 

5. The compound according to claim 3, wherein Xis a carbon atom. 

6. The compound according to claim 4 or 5, wherein R4 is a hydrogen atom. 

7. The compound according to claim 6, which is represented by the general formula (IV-2): 
R3a R3b 

NYY~u1,.TY1 
OH 

O O (IV-2) 

(wherein U1 represents a 5- to 7-membered monocycle or a C5-l 0 bridged carbon ring, optionally 
substituted with one to five R7s (in the groups, R7 is as defined in claim 1), Y1 represents a methylene 
group or an ethylene group, optionally substituted with one or two R8s, T1 represents a bond, or a 
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methylene group or an ethylene group, optionally substituted with one or two R5s, and other symbols 

are as defined in claim I or claim 2). 

8. The compound according to claim 7, wherein Y1 is an unsubstituted methylene group, and 

T1 is a bond or an unsubstituted methylene group. 

9. The compound according to claim 7 or 8, wherein the CS-JO bridged carbon ring in the 

CS-I 0 bridged carbon ring optionally substituted with one to five R7 s is bicyclo[2.2. l ]heptane or 

bicyclo[2.2.2]octane. 

JO. The compound according to claim 7 or 8, wherein the S- to 7-membered monocycle in 

the S- to 7-membered monocycle optionally substituted with one to five R's is (i) a CS-7 monocyclic 

carbon ring or (ii) a S- to 7-membered monocyclic heterocyclic ring containing one to four heteroatoms 

selected from an oxygen atom, a nitrogen atom and a sulfur atom. 

11. The compound according to claim I 0, wherein the CS-7 monocyclic carbon ring is 

benzene, cyclopentane or cyclohexane. 

12. The compound according to claim 6, which is represented by the general formula (IV-3): 

R3b 

(wherein all symbols are as defined in claim I and claim 7). 

13. The compound according to claim 6, which is represented by the general formula (V): 

(wherein U2 represents a methylene group, an oxygen atom or -NR6
-, R5

' and R5
b each represent 

independently a hydrogen atom or a methyl group, other symbols are as defined in claim I, provided 

that R5
' and R5

b may be taken together with a carbon atom to which they are bound, to form 

cyclopropyl). 
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14. The compound according to any one of claims 7 to 13, wherein the ring A is a C5-6 
monocyclic carbon ring or a C9-10 bicyclic carbon ring. 

15. The compound according to any one of claims 7 to 13, wherein the ring A is (i) a 5- to 6-

membered monocyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen 
atom, a nitrogen atom and a sulfur atom or (ii) a 9- to 10-membered bicyclic heterocyclic ring 

containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom. 

16. The compound according to claim 14, wherein the C5-6 monocyclic carbon ring is 

cyclopentane, cyclohexane, cyclohexene or benzene, and the C9- l 0 bi cyclic carbon ring is naphthalene. 

17. The compound according to claim 15, wherein the 5- to 6-membered monocyclic 

heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, a nitrogen atom 
and a sulfur atom is thiophene, furan, pyrazole, isooxazole, thiazole or pyridine, and the 9- to 10-

membered bicyclic heterocyclic ring containing one to four heteroatoms selected from an oxygen atom, 
a nitrogen atom and a sulfur atom is benzothiophene, indole or imidazopyridine. 

18. The compound according to claim 16, wherein the compound represented by the general 

formula (IV-2) is: 

( 1) cis-4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5Jpyrrolo[2,3-b Jpyridin-7-yl]-2-
oxoethyl} cyclohexanecarboxylic acid, 

(2) trans-4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5 ]pyrrolo[2,3-b ]pyridin-7-
y l]-2-oxoethy l} cyclohexanecarboxylic acid, 

(3) trans-4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-
2-oxoethyl} cyclohexanecarboxylic acid, 

( 4) 4-{2-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido( 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane- l -carboxylic acid, 

(5) 4-{2-[9-(3,5-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane-l-carboxylic acid, 

(6) 4-{2-oxo-2-(9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ': 4,5]pyrrolo[2,3-b ]pyridin-

7-yl]ethyl} bicyclo[2.2.2]octane- l-carboxylic acid, 

(7) 4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-
oxoethyl} bicyclo[2 .2.2]octane- l-carboxylic acid, 

(8) 4-{2-[9-( 4-chloro-2-fl uorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4' ,3' :4,5]pyrrolo[2,3-b ]pyridin-7-
yl]-2-oxoethyl} bicyclo[2.2.2]octane- l-carboxylic acid, 

(9) ( 1R,3R)-3-{2-[9-( 4-chloro-2-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-
b ]pyridin-7 -yl]-2-oxoethyl )-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 10) ( 1R,3R)-3-{2-[9-( 4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5 ]pyrrolo[2,3-b ]pyridin-7-
yl]-2-oxoethyl )-1,2 ,2-trimethylcyclopentanecarboxylic acid, 
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( 11) ( IR,3R)-3-{2-[9-(3-chloro-4-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-

b ]pyridin-7-yl]-2-oxoethyl )-1,2,2-trimethylcyclopentanecarboxylic acid, 

( 12) 4-{2-[9-(3-tluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-1-carboxylic acid, 

( 13) 4-{2-[9-(2,4-difluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. I ]heptane- I -carboxylic acid, 

( 14) trans-4-{ 2-[9-( 4-tluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl )-1-methylcyclohexanecarboxylic acid, 

( 15) trans-4-{2-[9-( 4-chlorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-

2-oxoethyl}- l-methylcyclohexanecarboxylic acid, 

( 16) 2-methoxy-4-{2-oxo-2-[9-(2,4,5-trifluorobenzyl)-5,6,8,9-tetrahydro-7H­

pyrido[ 4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]ethyl} benzoic acid, 

( 17) 4-{2~[9-(3,4-difluorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2.2]octane-1-carboxylic acid, 

( 18) 4-{2-[9-( 4-tluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-1-carboxylic acid, 

( 19) 4-{2-[9-( 4-chlorobenzyl)-5 ,6,8,9-tetrahydro-7H-pyrido[4' ,3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl} bicyclo[2.2. l]heptane-1-carboxylic acid, or 

(20) 4-{2-[9-(3 ,5-ditluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4',3':4,5]pyrrolo[2,3-b ]pyridin-7-yl]-2-

oxoethyl }-2-methoxybenzoic acid. 

19. The compound according to claim 16, wherein the compound represented by the general 

formula (V) is 6-[9-(3-fluorobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-

yl]-2,2-dimethyl-6-oxohexanoic acid. 

20. The compound according to claim 17, wherein the compound represented by the general 

formula (IV-2) is 4-(2-{9-[(5-chloro-3-thienyl)methyl]-5,6,8,9-tetrahydro-7H-

pyrido[ 4' ,3 ':4,5]pyrrolo[2,3-b ]pyridin-7-yl)-2-oxoethyl)-2-methylbenzoic acid. 

21. The compound according to claim 12, wherein the compound represented by the general 

formula (IV-3) is: 

( 1) cis-4-(2-{ 9-[ (2, 5-dimethy 1-1,3 -thiazo l-4-yl)methyl]-1,3 ,4,9-tetrahydro-2H-13-carbol in-2-yl )-2-

oxoethy l)cyclohexanecarboxylic acid or 

(2) rel-[ (2R,6S )-4-(2-{ 9-[ ( 5-chloro-2-thienyl)methyl]- l ,3 ,4,9-tetrahydro-2H-13-carbolin-2-yl }-2-

oxoethy l)-2,6-dimethy l- I -piperazinyl] acetic acid. 

22. A pharmaceutical composition containing the compound represented by the general 

formula(!) as defined in claim 1, or a salt thereof or a solvate thereof or a prodrug thereof as an active 

ingredient. 
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23. An agent for preventing or treating urinary excretion disorder and/or improving 
symptoms thereof, containing the compound represented by the general formula (I) as defined in claim 
l, or a salt thereof or a solvate thereof or a prodrug thereof as an active ingredient. 

24. An agent for preventing and/or treating cancer, interstitial pneumonia or pulmonary 
fibrosis, scleroderma, pain, fibromyalgia or rheumatoid arthritis, containing the compound represented 
by the general formula (I) as defined in claim l, or a salt thereof or a solvate thereof or a prodrug 
thereof as an active ingredient. 

25. The agent according to claim 23, wherein the urinary excretion disorder is a urinary 
excretion disorder accompanied with prostatomegaly. 

26. The agent according to claim 23, wherein a urethra internal pressure is reduced. 

27. The agent according to claim 23, wherein the symptom accompanied with urinary 
discretion disorder is slowing of urinary stream, division of urinary stream, interruption of urinary 
stream, delayed urination, straining at urination and/or terminal dribbling. 

28. An ENPP2 inhibitor containing the compound represented by the general formula (I) as 
defined in claim I, or a salt thereofor a solvate thereofor a prodrug thereof as an active ingredient. 

29. A urethra internal pressure lowering agent containing the compound represented by the 
general formula (!) as defined in claim I, or a salt thereof or a solvate thereof or a prodrug thereof as an 
active ingredient. 

30. A medicament comprising a combination of the compound represented by the general 
formula (I) as defined in claim I, or a salt thereof or a solvate thereof or a prodrug thereof, with an al 
blocker, a 5a-reductase inhibitor, an anti-androgen agent and/or an acetylcholinesterase inhibitor. 
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