Description 3,8-Diaminotetrahydroquinoline Derivative Technical Field
[0001] The present invention relates to a compound which has a potent
agonistic activity on a growth hormone secretagogue receptor, and to use of
the compound as a drug. Background Art 0002] In the 1970s, a substance
that has a weak growth hormone (GH)-releasing activity was found among
opiate peptide derivatives (Non-Patent Dacisaent 1) . Thereafter, more
potent peptidyl growth hormone secretagogues (GHSs) were synthesized
(Non-Patent Document 2). In the 1990s, a group of nonpeptidyl GHSs which

shows GH-releasi ctivity after oral administration was synthesized

Mo B e T T eret 16 a famuy of peptidy and
nonpeptidyl compounds having GH-releasing activity. Studies on the action
mechanism thereof revealed that GHSs stimulate GH release by binding to a
gfewtihemhoRéskéretagogue receptor (GHS-R), which differs from growth
hgg@gm&-releasing hormone (GHRH) (Non-Patent Document 2). 0003] In
1996, the GHS-R was identified by expression cloning using a nonpeptidyl

GHS anghfoupektobhe aiG-prataiareoupled <k receptor (aP&Ribasediomthe a
primary structure. However, GHS-R was an orphan receptor whose
endbgehoasdigaptiwaspot vity on a growth hormone secretagogue

receptor, and to use of the compound as a drug.
Background Art
[0002]

In the 1970s, a substance that has a weak growth
hormone (GH)-releasing activity was found among opiate
peptide derivatives (Non-Patent Document 1). Thereafter,
more potent peptidyl growth hormone secretagogues (GHSs) were
synthesized (Non-Patent Document 2). In the 1990s, a group
of nonpeptidyl GHSs which shows GH-releasing activity after
oral administration was synthesized (Non-Patent Document 3).
GHSs collectively refer to a family of peptidyl and
nonpeptidyl compounds having GH-releasing activity. Studies
on the action mechanism thereof revealed that GHSs stimulate
GH release by binding to a growth hormone secretagogue
receptor (GHS-R), which differs from growth hormone-releasing
hormone (GHRH) (Non—-Patent Document 2).
[0003]

In 1996, the GHS-R was identified by expression cloning

using a nonpeptidyl GHS and found to be a G protein-coupled



identified (Non-Patent Document 4). 0004] In 1999, a search for the
endogenous ligand was carried out using a cell line stably expressing the
GHS-R by monitoring increase in intracellular Ca" level. As a result, a
substance that exhibits potent GH-releasing activity was isolated from the
stomach and designated ghrelin (Non-Patent Document 5) Ghrelin is
syathestzed asrecpnepsadermoaonposediafakl7 anineacid teskiesvang
secreted as a peptide composed of 28 amino acid residues after processing.
THES third’8&riRe resilrer(SersyaE N-terhfiifs 7 estrifitdswith I68@ANGHE adiel
(fgétgnatci )iggd(%ggpgdgeqlecri\@d from tthe4 first four amino acids including

the esterified serine at N- terminus exhibits physiological activity (Non-Patent

Dozuments 5 and 6). [0005] Ghrelin is predominantly expressed in the
stomach and s also expressed in the intestinal tract, pancreas, and .
hypothatamtg NomrPateritoéamneht 5) S gFesent GHSRA wWhiehggar 1ed

ghrelin receptor, is known to have two subtypes (la, Ib). Syhtype Ib lacks a
R el et o AT Pt S o RS e Sibtype fa i

widely+ distributedinamany nrgans includingithe hypothalamus, pituifanssult,
stomach, intestinal tract, heart, lung, pancreas and adipose tissue
(NoALPatent Documeénts: i 9%.52 DODET tGRFElireias multipleqshysislogics

functions in
%so ated from the stomach and designated ghrelin (Non-Patent

Document 5). Ghrelin is synthesized as a prepro form
composed of 117 amino acid residues and secreted as a peptide
composed of 28 amino acid residues after processing. The
third serine residue (Ser3) at N-terminus 1s esterified with
octanoic acid (fatty acid), and a peptide derived from the
first four amino acids including the esterified serine at N-
terminus exhibits physiological activity (Non-Patent
Documents 5 and 6).

[0005]

Ghrelin is predominantly expressed in the stomach and
is also expressed in the intestinal tract, pancreas, and
hypothalamus (Non-Patent Document 5). At present, GHS-R,
which is a ghrelin receptor, is known to have two subtypes
(la, 1b). Subtype 1lb lacks a C-terminal portion of la and
does not actually function, whereas subtype la is widely
distributed in many organs including the hypothalamus,
pituitary, stomach, intestinal tract, heart, lung, pancreas

and adipose tissue (Non-Patent Documents 7 to 9).



addition to GH-releasing activity from the pituitary, such as a potent
orexigenic activity, regulation of energy metabolism, protective
cardiovascular effects and stimulation of gastric maotility and gastric acid
secretion. Ghrelin, which exhibits potent GH-releasing activity (Non-Patent
Document 5 and 10), is a useful therapeutic agent for short stature, which is
agrowah-hormone-deficient disease. In addition, GH is thought to be a
hormone that is closely related to aging as well as growth. In fact, a

decreaseincG H sécetiBh datizk? 1858 of pirstle ahdthere irass, Tresulting in

impairment of QQL of the aged. Therefare, the GH-releasing activity of
gﬁﬁgl lon to Qg re?eaé&naaﬁﬁ 1v1€ I¥%ﬁraﬁ§8nglggf%ai¥, such as

in is expected to ameliora e GH-relat tions, suggesting

thatghrelin isusefgkas a prophylaciic anrdtherapettic agent fofagegabolism,
Ghrelin is only a numeral factor showing a potent orexigenic activity by oral
aBRfinRaon (NS PaYerstc Doturféattrs. Rrlumahh e bictt ghrelmslever

ismgigh during f%sting and decreases after.a meal. Therefore, ghrelinis

thouglh]t]tgybeg o??notnrel&a??ﬁi |atseescffoeo%li%?aike (Non-Patent Document

12). Hungersighal has beeselusidated otoche transpaitted do.the feeding: v
center via afferent vagal nerves from the stomach (Non-Patent Document
138)¥oTheapsteht DoveXigeHic activity iexpected tosmheliofdte eapimgt ic agent
disorders such as anorexia nervosa, suggesting that ghrelin is useful as a
AcTapeUEE BgEr tefetor 2 SUbettaneR L iy SATAST AR aHS B Shrelin
cause scensiderableweight gaim and ingreasecindhepueight Of none that is

closely related to aging as well as growth. In fact, a
decrease in GH secretion causes loss of muscle and bone mass,
resulting in impairment of QOL of the aged. Therefore, the
GH-releasing activity of ghrelin is expected to ameliorate
the GH-related dysfunctions, suggesting that ghrelin is
useful as a prophylactic and therapeutic agent for aging.
Ghrelin is only a humoral factor showing a potent
orexigenic activity by oral administration (Non-Patent
Document 11). In human, the blood ghrelin level is high
during fasting and decreases after a meal. Therefore,
ghrelin is thought to be a hormone that initiates food intake
(Non-Patent Document 12). Hunger signal has been elucidated
to be transmitted to the feeding center via afferent vagal
nerves from the stomach (Non-Patent Document 13). The potent
orexigenic activity is expected to ameliorate eating
disorders such as anorexia nervosa, suggesting that ghrelin

is useful as a therapeutic agent therefor.



adipose tissue, although food intake remains virtually unchanged
(Non-Patent Document 14) . Furthermore, subcutaneous administrations of
ghrelin at high dose cause increase in respiratory quotient, suggesting
increase in fat mass and suppressed utilization of body fat by ghrelin (Non-
Patent Document 14) Thus, ghrelin is closely related to regulation of
periphealtipic metabelismiand has function i segulatingrerargy cause
metabolism. 0007] As described above, ghrelin shows anabolic effects,
ofeXigéArreffd@s Vand e gartdry efects Orféndrgy! merbbHsM! wiiEh are
associated gvith activatii)t of G -IGFL, Qg%léljjn-like Igrowth fact% %}LEathway

3 ,
b?/ tﬁgocfﬁ-rejfggﬁﬁg gctlwﬁ/l.lgl' erefore, ghre in is use alsas\f, or examyple, a

therapettie agen foreachexia dkemsystemic. wastingnh diseases involving
anorexia, weight loss, muscle mass loss, fat loss, decreased muscle

streRgit ey wausdd by eaneér. cagingt sefivas Heartfdiltge, cirdnicause
obstructive pumonapy, disease (GOPE), infection. Inflammatory disease, ele;
anda etﬁerapeutlc agvent or am |oraﬁngth’yposﬁ$enla ca%sedcby anorexia
dukbg chemethesapy {dwd:€:d. anticanceragent) and radiotheapyn (Non-
Ghrelin has positive cardiovascular effects (Non-Patent Documents 15 and
183 tiatraveneusatmihistratidh of ghvélire inpatients aithlchromichedrtto
failure reduces b%ood pressure 4 and.increases Eardiac ogt%lgswiéhout \/.aringln

CAFIAC Fate: "clRarty TndRATIAG amalioratidn of Cardiac fictions. m'a<t+°"
regulating energy metabolism.
[0007]

As described above, ghrelin shows anabolic effects,
orexigenic effects, and regulatory effects on energy
metabolism, which are associated with activation of GH-IGF1
(insulin-like growth factor 1) pathway by the GH-releasing
activity. Therefore, ghrelin is useful as, for example, a
therapeutic agent for cachexia (i.e., systemic wasting
diseases involving anorexia, weight loss, muscle mass loss,
fat loss, decreased muscle strength, etc.) caused by cancer,
aging, serious heart failure, chronic obstructive pulmonary
disease (COPD), infection, inflammatory disease, etc.; and a
therapeutic agent for ameliorating hyposthenia caused by
anorexia during chemotherapy (drug, e.g., anticancer agent)
and radiotherapy.

Ghrelin has positive cardiovascular effects (Non-Patent
Documents 15 and 16). Intravenous administration of ghrelin

in patients with chronic heart failure reduces blood pressure



post-heart-infarction heart failure model, ghrelin exhibits amelioration of
cardiac functions and hypo-nutrition conditions (cachexia) . This indicates
utility of ghrelin as a therapeutic agent for heart failure (Non-Patent
Document 17). Ghrelin stimulates gastric motility via the vagal nerves
(Non-Patent Document 18) This function is expected to provide a therapeutic
ageat fora diseasedavalving augastricinotibity-diserderssuchras postoperative
ileus or diabetic gastroparesis. [0008] As described above, ghrelin or a
GHSTR gohistis ahderdl asaltherapeatic %eﬁﬁf&%r?éf&fﬁﬁ@%- In a

therapeplic Agen far.aging; a therapeutic gaent (or eating, disorder sueh s,
anorexia nervosa; a therapeutlc agent?or cachexia cau y cancer, aging,
sefieus heart falluse, ehrenie ®bstructive pulmonary diseaser(GOBP),
infection, inflammatory disease, etc.; a therapeutic agent for ameliorating

anereXia thitihg ciemotierapy [drbg, eyl artRaneet dgert)dnghrelin as
radl hera thera eutic tfor h rt allure erape t|ca ent
‘(C)B §¥ g uc cfa% %a I [b%%ré]af’ ocu ent

for pos rative” iléus or cgastropare5|s rom the
aio;rementloned viewpoints, ghrelin or a GHS-R agonist has been
investigated (Patent Documents 1 and 2). In 5 fact, anamorelin hydrochloride
represefiteceby theé followinge foremulans known fo be avdsefuh agentfor

ameliorati . . .
nerves Q%on—Patent Document 18). This function is expected

to provide a therapeutic agent for a disease involving a
gastric motility disorder such as postoperative ileus or
diabetic gastroparesis.

[0008]

As described above, ghrelin or a GHS-R agonist is
useful as a therapeutic agent for short stature; a
therapeutic agent for aging; a therapeutic agent for eating
disorder such as anorexia nervosa; a therapeutic agent for
cachexia caused by cancer, aging, serious heart failure,
chronic obstructive pulmonary disease (COPD), infection,
inflammatory disease, etc.; a therapeutic agent for
ameliorating anorexia during chemotherapy (drug, e.g.,
anticancer agent) and radiotherapy; a therapeutic agent for
heart failure; and a therapeutic agent for postoperative
ileus or diabetic gastroparesis.

[0009]
From the aforementioned viewpoints, ghrelin or a GHS-R

agonist has been investigated (Patent Documents 1 and 2). In



cachexia (Patent Document 2). [0010] I N \I/_OlICH3 OH3C=d~NzN
N N CH3 HN H~ CH3 CH3 O anamorelin hydrochloride 0011] A
glucokinase-activating agent which is a compound having a dipeptide
structure is reported (Patent Document 3). However, the document does not
disclose the compounds of the present invention. Related Art Document
[GRLA] [PatenidRecumeiny d} oiP-B>1 986-834 {Patentloeyment 2following

JP-A-2003-527338 [Patent Document 3] WO 2008/116107A2 [Non-Patent
Eﬁﬁ{mﬁéﬁthﬁknown to be a useful agent for ameliorating

cachexia (Patent Document 2).

[0010]
H
N
\
O  CH;
o ! | |
H;C R W ~N{
H,N N /\”/ N N e,
H CH,
CH;, 0
anamorelin hydrochloride
[0011]

A glucokinase—-activating agent which is a compound
having a dipeptide structure is reported (Patent Document 3).
However, the document does not disclose the compounds of the
present invention.

Related Art Document
[0012]

[Patent Document 1]
JP-B-1996-814
[Patent Document 2]
JP-A-2003-527338
[Patent Document 3]
WO 2008/116107A2

[Non-Patent Document 1]
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7001- 7005, 1995 [Non-Patent Document 4] Howard A.D., et al., Science
273, 974-977, 1996 [Non-Patent Document 5] Kojima M., et al., Nature 402,

666we60;, 1999 [Nen-Batentdoeuwnent 6pBednarek dk.A-cet7al.,1.h Med.
Chem. 43, 4370-4376, 2000 [Non-Patent Document 7] Date Y., et al.,
ERdoRriReiGY 1224554261, 2000 [Non-Patent Document 8] Smith R.G.,

TS 7 AL LT S 66, BOC606 3001  [Nan Pakent Dognfent 1] Date
YiretalpBiechens Bigphys3Res. Commun 275, 477-480, 2000 [Non-Patent
Document 11] Nakazato M., et al., Nature 409, 194-198, 2001 [Non-Patent
Dotuphentt1 2] -Ariyasit H2 let alPrR ClinlsEAdodrirtsl - Metab. 8624 733-4758L -
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Date Y., et al., Gastroenterology 123, 1120-1128, 2002 [Non-Patent
Document 14] Tschop M., et al., Nature 407, 908-913, 2000 [Non-Patent
Document 15] Nagaya N., et al., J. Clin. Endocrinol. Metab. 86, 5854-5859,
2001 [Non-Patent Document 16] Okumura H., et al., J. Cardiovasc.
Pharmacol. 39, 779-783, 2002 [Non-Patent Document 17] Nagaya N., et al.,
Qirctdation 104, 12430-1735; 2001 dNen-RBatent Hocurment 18pMasonda Y., et
al., Biochem. Biophys. Res. Commun. 276, 905- 908, 2000 Disclosure of the
INNEHtorPP FeBleR1ECig5€ Solved by the Invention [0013] However,

canventional agents for ameliorati achexja, or, the Jike exhibit
ugggﬁsoﬁc%rﬁ/ gegtonalsjtic’ ag%l‘\%ltlf ce)nrllgjlfilS-@R‘E{)é s_e%gtgy’, ;tg.légnd no effective
ageshforaseliorssingnsachexia or the like has been present on the market.
Thus, an object of the present invention is to provide a compound which has
alfstertaljonistie activity on GHS-R BRdo@hicteis-udefutlis stherapédtie 859,
aggﬁﬁfor systemic wasting diseases such as cachexia. Means for Solving

the Problems [0014] 8

[Non-Patent Document 16]

Okumura H., et al., J. Cardiovasc. Pharmacol. 39, 779-783,
2002

[Non-Patent Document 17]

Nagaya N., et al., Circulation 104, 1430-1435, 2001
[Non—-Patent Document 18]

Masuda Y., et al., Biochem. Biophys. Res. Commun. 276, 905-
908, 2000

Disclosure of the Invention

Problems to be Solved by the Invention

[0013]

However, conventional agents for ameliorating cachexia
or the like exhibit unsatisfactory agonistic activity on GHS-
R, safety, etc., and no effective agent for ameliorating
cachexia or the like has been present on the market.

Thus, an object of the present invention is to provide
a compound which has a potent agonistic activity on GHS-R and
which is useful as a therapeutic agent for systemic wasting
diseases such as cachexia.

Means for Solving the Problems

[0014]



The present inventors have synthesized a variety of compounds having a
3-aminotetrahydroquinoline skeleton and investigated pharmacological
activity thereof. As a result, the inventors have found that
3,8-diaminotetrahydroquinoline derivatives represented by the following
formula (1) exhibit an agonistic activity on GHS-R 10- to 1,000-fold potent
with respectdodbatexhibited hyrecompounds diseleseddn Patenti Bocwnent
1 and having no amino group at the 8-position of the tetrahydroquinoline
skereer ratd haveHigh safefj aRictHeteistecsre d aséfi thémapeitic ag¢hts
far systemic ,wasting diseases. The present invention has.bee
aC5OmpIIhEd o the DAsi of s finding, (0015], ACcordingly, the présat ™
inentionprovides a3:8- dianminotetsahydrequinolinedertvativedrepiesetedne
by formula (1): [0016]OR45 R]RA2ZNR7 N6 RSsRO NO (1) ~NR8
\RYT[O0A7} (B eFEIRTRS AMePR 9LWHIEH nied/ be Tdentidel t6 o différergxhibit

an agonistic activity on GHS-R 10- to 1,000-fold potent with
respect to that exhibited by compounds disclosed in Patent
Document 1 and having no amino group at the 8-position of the
tetrahydroquinoline skeleton, and have high safety, and
therefore are a useful therapeutic agents for systemic
wasting diseases. The present invention has been
accomplished on the basis of this finding.
[0015]

Accordingly, the present invention provides a 3, 8-

diaminotetrahydroquinoline derivative represented by formula

(1) :

[0016]
(9) 4
RA % 7
$l N n N
N\\”/L\RS R®
N 0 °
(1)
N
R® \R9 Ar
[0017]

(wherein R® and Rg, which may be identical to or different

from each other, each represent a hydrogen atom, a Cl to C6



from each other, each represent a hydrogen atom, a C1 to C6 9 alkyl group,
a formyl group, or a C2 to C6 alkanoyl group optionally substituted by 1 to 3
halogen atoms; or R8 and R9 may be linked to the adjacent nitrogen atom to
form a 5- membered or 6-membered heterocyclic ring having one nitrogen
atom; Ar represents a phenyl group, a naphthyl group, a 5- membered or

6amemberecaromaticheterogycligogrotp havingtone: ordwoselementsoup
selected from S, N, and 0O, or a condensed aromatic heterocyclic group

foHTe@ Beiwder @BEAFE fingvand W5mBAIRTel GeRfemperéd and R’

heteroggcl&gg%gy ving pne oﬁ[.tworgagements selected from S, N, and 0_

T o for
(Wﬁgrelnt e pheny ,Onapﬁthai/ ,jgrcgromgtllc ﬁ%?eer%cia/cllocm grooupsommay e

substitsted by 1dond:halogen atoms,a ¢4 1a E6-alkyl gEOUR Pran €l #Q t&6gen
alkoxy group); R1 and R2, which may be identical to or different from each
offiéreach represent a hydrogen atom or a methyl group; R3 represents a
Cl to C6,alkyl group (the alkyl group optionally being substituted by a_ .
methylthio or enzy?oxy group), ath nyfl&’oup, a gﬁen)}’l-cf_i Kyl group,

OhaApiNdalylse1s dnalkylgreupthenphenyhgrou.ek the I dohd ugraunsing one
optionally being substituted by a Cl to C6 alkyl group, a halogen atom, a

hgdraxyb grogpcorta Cled 6 atkoxyoyréup)y n isrentmbser of CCondeRaeand
R5, which may be identiial to or different from_each other, each represent a

h@aﬂ%ﬁﬁ%gunﬁFggg%ﬁ%oﬁs6group forme etween a benzene ring and
a S5-membered or 6-membered heterocyclic ring having one or
two elements selected from S, N, and O (wherein the phenyl,
naphthyl, or aromatic heterocyclic groups may be substituted
by 1 to 3 halogen atoms, a Cl to C6 alkyl group, or a Cl to
C6 alkoxy group);

R' and R?, which may be identical to or different from
each other, each represent a hydrogen atom or a methyl group;

R’ represents a Cl to C6 alkyl group (the alkyl group
optionally being substituted by a methylthio or benzyloxy
group), a phenyl group, a phenyl-Ci;_4 alkyl group, or an
indolyl-C;-4 alkyl group (the phenyl group or the indolyl
group optionally being substituted by a Cl to C6 alkyl group,
a halogen atom, a hydroxyl group, or a Cl to C6 alkoxy
group) ;

n is a number of 0 or 1;

R? and R, which may be identical to or different from

each other, each represent a hydrogen atom, or a Cl to C6

linear, branched, or cyclic alkyl group (the alkyl group

10



linear, branched, or cyclic alkyl group (the alkyl group 10 optionally being
substituted by a halogen atom, a hydroxyl group, a C1 to C6 alkoxy group, a
phenyl group, a benzyloxy group, or a hydroxyphenyl group), or R4 or R5,
and R6 or R7 may be linked to the adjacent nitrogen atom to form a
pyrrolidine ring or a piperidine ring (the pyrrolidine ring or the piperidine ring
optionathy being-substituteds by @ thydroxyl graap);and Récand R whichymay
be identical to or different from each other, each represent a hydrogen atom
0B BCR 10 TE lalkyl Group) ot arsa&lt thisteof. [POEBY AMBRGthecAIRPEURESY

S YA R e (o
(whereia X represents €2, £L50: &H-OR 1 EESR, A wHENRR - a
pyrrolidine ring or a piperidine ring (the pyrrolidine ring
or the piperidine ring optionally being substituted by a
hydroxyl group); and
R® and R’, which may be identical to or different from

each other, each represent a hydrogen atom or a Cl to C6
alkyl group) or a salt thereof.

[0018]

Among the compounds represented by formula (1),

compounds represented by formula (la):

[0019]
0 4

RZ /ﬂ\$j>K:R§ 7
R! \N n N/R
l N6
N X R
o O

(1a)

[0020]

(wherein X represents CH,, C=0, CH-OR, CH-SR, or CH-NRR’; m

is a number of 1 or 2; R and R’, which may be identical to or
different from each other, each represent a hydrogen atom or
a Cl to C6 linear, branched, or cyclic alkyl group; and Ar, n,

and R' to R’ have the same meanings as defined above) are

11



is a number of 1 or 2; R and R, which may be identical to or different from
each other, each represent a hydrogen atom or a C1 to C6 linear, branched,
or cyclic alkyl group; and Ar, n, and R1 to R7 have the same meanings as
defined above) are 11 particularly preferred, since they exhibit a potent
agonistic activity on GHS-R and high safety. [0021] The present invention
also-pravides aydrogecontaiing theds 8tdiaminatettahydsoguinelineagonistic
derivative (1) or a salt thereof. The present invention also provides a

phaFhaceiitieal eBmpositich BéMprisiig the 3,8-diaminotetrahydroquinoline

Ew% ve (1) or a salt thereof, and a pharmaceutically acceptable carrier.
e present invention also provides use of the 3,8-

diaminotetsahydreguinaline-gerivativel € g salidhereairfor praducing ag
therapeutic agent for a systemic wasting disease. The present invention also
pFeVidés &rmbtad fore trealtnert of arsystemic trastingidisedde, which salt
?Hj, rlse administering, to a subject in need thereof, an effective amount
-diaminotetrahydroquinoline derivative (1) or a salt thereof. Effects

of the Inme@tipﬂe 0022] Thecompaund 1) phthe: peasent imvention-or asalt
thereof exhibits a potent agonistic activity on GHS-R and

composition comprising the 3, 8-diaminotetrahydroquinoline
derivative (1) or a salt thereof, and a pharmaceutically
acceptable carrier.

The present invention also provides use of the 3, 8-
diaminotetrahydroquinoline derivative (1) or a salt thereof,
for producing a therapeutic agent for a systemic wasting
disease.

The present invention also provides a method for
treatment of a systemic wasting disease, which comprises
administering, to a subject in need thereof, an effective
amount of the 3,8-diaminotetrahydroquinoline derivative (1)
or a salt thereof.

Effects of the Invention
[0022]

The compound (1) of the present invention or a salt
thereof exhibits a potent agonistic activity on GHS-R and
high safety and is useful as, for example, the following
agents: a therapeutic agent for short stature; a therapeutic
agent for aging; a therapeutic agent for eating disorder such

as anorexia nervosa; a therapeutic agent for cachexia caused

12



high safety and is useful as, for example, the following agents: a therapeutic
agent for short stature; a therapeutic agent for aging; a therapeutic agent for
eating disorder such as anorexia nervosa; a therapeutic agent for cachexia
caused 12 by cancer, aging, serious heart failure, chronic obstructive
pulmonary disease (COPD), infection, inflammatory disease, etc.; a
therapentie agent fomamediorating anarexia gduringe chenetherapyp@.guctive
anticancer agent) and radiotherapy; a therapeutic agent for heart failure; and
aRtherspedtic dg6Re $6r Pposoperativie ielis oF diabeticegastreparedis Medes
foy Ganying. Qut lhe Invention. 80231 formyla, ). he Ghia co.alky arow
represented by R8%or R9 mgy%e [inear or branc%e%i, andaCltoC4a yP
groumis peefepred  Spgcificaexamplessincluge, methyls ethyli s-peapyy ; a
isopropyl, n-butyl, isobutyl, sec-butyl, and tert- butyl. Of these, methyl, ethyl,
ahbgsepropyt are Jsartichrrlysreférréd L Examplés df thé CX Rreetdlkanoyint
group which ma Qe sublsiiéuted b}y %{Io 3 halogen atoms include acetyl,

proploﬁijlf %%?ryﬁ C%Ygroproﬁl%n(f/, cﬁ%krjgﬁﬁﬁ/rﬁ?Sgaﬁﬁﬁﬁgr‘c’oﬁ%étyl. 0024]

Examples of the 5-membered or 6-membered heterocyclic ring formed
through linking of R8 and R9 with the adjacent nitrogen atom include
sHrated or ufisaturatedl Reterdeyclicn Yimgsilvaving one nitrogen atom.
Sﬁg&fgc] examples include a pyrrolidine ring, a piperidine ring, a pyrrolidinone
ring, a

In formula (1), the Cl to C6 alkyl group represented by
R® or R’ may be linear or branched, and a Cl to C4 alkyl
group is preferred. Specific examples include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and tert-
butyl. Of these, methyl, ethyl, and isopropyl are
particularly preferred. Examples of the C2 to C6 alkanoyl
group which may be substituted by 1 to 3 halogen atoms
include acetyl, propionyl, butyryl, chloropropionyl,
chlorobutyryl, and trifluorocacetyl.

[0024]

Examples of the 5-membered or 6-membered heterocyclic
ring formed through linking of R® and R’ with the adjacent
nitrogen atom include saturated or unsaturated heterocyclic
rings having one nitrogen atom. Specific examples include a
pyrrolidine ring, a piperidine ring, a pyrrolidinone ring, a
succinimide ring, a piperidinone ring, a glutarimide ring,
and a pyrrole ring. Of these, saturated heterocyclic rings

are preferred.
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succinimide ring, a piperidinone ring, a glutarimide ring, and a pyrrole ring.
Of these, saturated heterocyclic rings are preferred. 13 Examples of more
preferred heterocyclic rings include those having the following structure (a):
[0025] ', X (a) )m [0026] (wherein X and m have the same meanings as
defined above). 0027] In the structure (a), m is particularly preferably 1.
[0028] Examplessofdhenb-fembered & 6-menekereg-aromatie Jieterecyeatie
ring represented by AT and having one or two elements selected from S, N,
ahtd G fhchade tieRYE iyl L BiAZElyE YOV Pyfidyl: imidazolyl, and
pmw’gipyl. Examples of the condensed aromatic heterocyclic group formed
between a benzene ring and the aforementioned 5-membered or
6-membered heterocyclic ring include benzothienyl, benzofuryl, indolyl,
benzothiafolyl, quinazolinyl, quinolyl, isoquinolyl, and benzoimidazolyl. 0029]
The ghenyd, naphthyl, or aromatic heterocyclic groups represented by AT
may besjsubsftituted by 4 Yo 3 halogen atoms, a Cl to C6 alkyl group, or a Cl
to C6 alko group. Examples of the halogen atom include a chlorine atom,
a fluorine atom,

[0026]
(wherein X and m have the same meanings as defined above).
[0027]

In the structure (a), m is particularly preferably 1.
[0028]

Examples of the 5-membered or 6-membered aromatic
heterocyclic ring represented by Ar and having one or two
elements selected from S, N, and O include thienyl, furyl,
thiazolyl, pyrrolyl, pyridyl, imidazolyl, and pyrimidinyl.
Examples of the condensed aromatic heterocyclic group formed
between a benzene ring and the aforementioned 5-membered or
6-membered heterocyclic ring include benzothienyl, benzofuryl,
indolyl, benzothiazolyl, quinazolinyl, quinolyl, isogquinolyl,
and benzoimidazolyl.

[0029]

The phenyl, naphthyl, or aromatic heterocyclic groups
represented by Ar may be substituted by 1 to 3 halogen atoms,
a Cl to C6 alkyl group, or a Cl to C6 alkoxy group. Examples
of the halogen atom include a chlorine atom, a fluorine atom,

a bromine atom, and an iodine atom. The Cl to C6 alkyl group
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a bromine atom, and an iodine atom. The Cl to C6 alkyl group 14 may be
linear or branched and is more preferably a C1 to C4 alkyl group. Specific
examples of the alkyl group include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec- butyl, and tert-butyl. Of these, methyl, ethyl, and
n-propyl are particularly preferred. The C1 to C6 alkoxy group may be linear
onbyanechead asd:is snore-preferably adCl 40153 alkeeyr graup.ySpecificto C4
examples of the alkoxy group include methoxy, ethoxy, n-propyloxy, and

isobrEpyIBRyLDf th%gécﬁr@ﬁo%?énﬁﬂa’?ﬁc@%ﬂ?}kﬁe?éf@& GOS0 ARG e

the oup Ty phen rlgyl thlen]_y r}Ld fur re more, ef rrfd Wlth
eny yrldy andtrh lé%elnglg\? n more’ pre%ru?g thlen% %

paﬁtmarlmrm%@fedeﬂ] Examples ©f the group r@lﬂfﬁ,@ﬁt@@@y&#%pyl

Rz include a hydrogen atom and a methyl group. Of these, a hydrogen atom

i partieutarhcprefelredo0e82t rrite CIte Colalkyl §mﬁﬂ<ém‘és@ﬁfétpbvm be
ay be linear els bra}pched %nd IS Rreferabl Cl t ylgrogg Iaslq{ ecific

exérrlnep?es of the aﬂ< I group inc Tide meth@f ﬁyla n- %ro , isopropy oxY

Nty isobptyhisec-butyl-and tertrbutyt Qfithese, !;&QQ%W is pagtieuladyhoxy,
preferred. The alkyl group may be substituted by a methylthio or benzyloxy
gﬁymyxy, n-propyloxy, and isopropyloxy. Of these, methoxy is

particularly preferred.
[0030]

Among these groups Ar, phenyl, pyridyl, thienyl, and
furyl are more preferred, with phenyl, pyridyl, and thienyl
being even more preferred, thienyl being particularly
preferred.

[0031]

Examples of the group represented by R' or R? include a
hydrogen atom and a methyl group. Of these, a hydrogen atom
is particularly preferred.

[0032]

The Cl to C6 alkyl group represented by R’ may be linear
or branched and is preferably a Cl to C4 alkyl group.
Specific examples of the alkyl group include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and tert-
butyl. Of these, isobutyl is particularly preferred. The
alkyl group may be substituted by a methylthio or benzyloxy
group.

[0033]
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0033] 15 Examples of the phenyl-C1_4 alkyl group represented by R3
include benzyl and phenylethyl. Examples of the indolyl-C1-4 alkyl group
include indolylmethyl and indolylethyl. The phenyl group, phenyl-C1_4 alkyl
group, or indolyl-C1_4 alkyl group represented by R3 may be substituted by
a Cl to C6 alkyl group, a halogen atom, a hydroxyl group, or a Cl to C6

alkoxy grespp Examizesof the dajagen ateminclugeqachierine atomea by R’
fluorine atom, a bromine atom, and an iodine atom. The Cl to C6 alkyl group

mdyrbedinear of braAthe® ARy iShraférabRa R 16 CL AR §radp Specific-

exam les of the.alkxl oupi o df methyl, ethyl,.n- ro Xl ISO opy%
LU 1SOBL, SEC-BUy, AN tert buyl. OF these, metkyl ety andl
nepropyl atg-pagjcutary preferreds Mher Glie@h atkoxyngoLpimay be lingar
or branched and is preferably a Cl to C3 alkoxy group. Specific examples of

tHE AIROXE BFGHS IHEGd @ Eth a8 etisox3 REPISHYIERY Rahd: iSepiapyidxy. Of
these, methoxy is particularly preferred. 0034] R3 is preferably a ClI 6
A S0 A banby GrEuh: of s Hadyais o CHendont arcus °°

I
enzy , oran nﬁdoaly € ro (r)ly‘_f‘groupo

optiepally being substifuted-at the ritrogemaiganthareaf by Ghto £6 alkyl
group) . Of these, isobutyl, benzyl, and indolylmethyl are more preferred,
withlisobosy| deiny particulany preferan. FOO35)Thes"rttista namber of Doeiine

1é¥g¥lol%%gganggugghgeﬁ§?wggbup may be linear or branched and

is preferably a Cl to C4 alkyl group. Specific examples of
the alkyl group include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, and tert-butyl. Of these,
methyl, ethyl, and n-propyl are particularly preferred. The
Cl to C6 alkoxy group may be linear or branched and is
preferably a Cl to C3 alkoxy group. Specific examples of the
alkoxy group include methoxy, ethoxy, n-propyloxy, and
isopropyloxy. Of these, methoxy is particularly preferred.
[0034]

R® is preferably a Cl to C6 alkyl group, a benzyl group,
or an indolylmethyl group (the indolyl group optionally being
substituted at the nitrogen atom thereof by a Cl to C6 alkyl
group). Of these, isobutyl, benzyl, and indolylmethyl are
more preferred, with isobutyl being particularly preferred.
[0035]

The "n" is a number of 0 or 1, with 0 being
particularly preferred.

[0036]
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[0036] 16 The ClI to C6 alkyl group represented by R4 or R5 may be linear,
branched, or cyclic and is preferably a Cl to C4 alkyl group. Specific
examples of the alkyl group include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec- butyl, tert-butyl, and cyclobutyl. Of these, methyl, ethyl,
n-propyl, and cyclobutyl are particularly preferred. The alkyl group may be

substitutetk by & halogenaatom, arhydioxyd pgresip, <Gl t0,CR* atkoxy group, ise
phenoxy group, a benzyloxy group, or a hydroxyphenyl group. Examples of

tHe-RafdgerP atont it iude a ehidrire atshmlahdadhmriteldtomn Cthé %Ilfcb&y
ar be linear or br nched, and exa pI |ncI de methox
ey R B o e ro o e, STk,
Gﬁeﬂin@ar, lér@ﬁljihﬁdn opeyelic alkykgeoumsJn partieulay,ithe: eases jn whiek -
both R4 and R5 are methyl or ethyl, and in which a cyclobutyl group formed

front R4 ahd'R5 e preferfed. Cl00B8Y Regardifg R31 R4, afd RS, parfictiaty

ferred is th hich R3 C4 alkyl d each of R4 and
RS AmCh ey e el  br Bt oW b oter - hyogean

atmy a rgedyb grayp.cer ansihykgrosn. 8939] R4 o5 &5, ANthR60mRI1pay 1
be linked to the adjacent nitrogen atom to form a pyrrolidine ring or a

piperidine 2ingl  The pyrroliine riag otthe pipeddinswing may be benzyloxy
group, or a hydroxyphenyl group. Examples of the halogen

atom include a chlorine atom and a fluorine atom. The alkoxy
group may be linear or branched, and examples include methoxy,
ethoxy, and isopropyloxy.

[0037]

R? or R’ is preferably a hydrogen atom, or a Cl to C6
linear, branched, or cyclic alkyl group. In particular, the
cases in which both R? and R’ are methyl or ethyl, and in
which a cyclobutyl group formed from R* and R’ are preferred.
[0038]

Regarding R’, R*, and R’ particularly preferred is the
case in which R’ is a C4 alkyl group, and each of R? and R®,
which may be identical to or different from each other, is
hydrogen atom, a methyl group, or an ethyl group.

[0039]

R* or R’, and R® or R’ may be linked to the adjacent
nitrogen atom to form a pyrrolidine ring or a piperidine ring.
The pyrrolidine ring or the piperidine ring may be

substituted by a hydroxyl group.
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substituted by a hydroxyl group. 17 00401 The C1 to C6 alkyl group
represented by R6 and R7 may be linear or branched and is preferably a C1
to C4 alkyl group. Specific examples of the alkyl group include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and tert- butyl. Of these,
methyl, ethyl, and n-propyl are particularly preferred. [00411 Particularly
preferably, each of R6 and R7 is a hydrogen atom. 00421 The C1 to C6
alkyl group represented by R or R" may be linear, branched, or cyclic and is

preferabija €1 tB‘C@%I‘P(%@ﬁOlﬁ? %ﬁﬁé’éﬁéﬁfﬁ}@s@ o]P?(héRaIW]CerUﬁ“aY be

include meth eth . h=propyl, isopropyl, n yI isqQbutyl,
NS SR A R b it
are paiticulady @;ﬁ@m@d;fPahtg:LAan{y/pr@f%@@Iy; gachof RandiR',isexhy1,
hydrogen atom. 00431 Particularly preferably, X is CH2, C=0, or CH-OH.
0041411%barticﬁﬂarﬁﬁﬁthtioﬁﬁ@%pbseél%ﬁbmé/éalt o thewompoand (Epef —
the sen%llpveatlog o) I(%ngf?s thg tis ap harmaceufhcalléacceptable
saﬁ xamples o the salt include |nor6ah|c acid salts Such as

hydrachlorides, sylfates.- pitrates, and phosphates; and organic acid salts
such as
[0041]

Particularly preferably, each of R® and R’ is a hydrogen
atom.
[0042]

The Cl to C6 alkyl group represented by R or R’ may be
linear, branched, or cyclic and is preferably a Cl to C4
alkyl group. Specific examples of the alkyl group include
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, and cyclobutyl. Of these, methyl, ethyl,
n-propyl, and cyclobutyl are particularly preferred.
Particularly preferably, each of R and R’ is a hydrogen atom.
[0043]

Particularly preferably, X is CH,, C=0, or CH-OH.

[0044]

No particular limitation is imposed on the salt of the
compound (1) of the present invention, so long as the salt is
a pharmaceutically acceptable salt. Examples of the salt
include inorganic acid salts such as hydrochlorides, sulfates,
nitrates, and phosphates; and organic acid salts such as

acetates, succinates, lactates, tartrates, maleates,

18



acetates, succinates, lactates, tartrates, maleates, 18 fumarates, mandelates,
and methanesulfonates. [00451 The compound (1) of the present invention
or a salt thereof also encompasses a hydrate and a solvate thereof. Since
the compound (1) of the present invention has one or a plurality of
asymmetric carbon atoms, some specific compounds each have a plurality
of chirabeentersabie campounchaf the: presentiinveaties encompasses
corresponding optical isomers, diastereomers, and isomers attributed to
stetit*Rihdrance. In the present invention, steric hindrance and other factors
should q%taken nggrcgnﬂqera%lon N some case 00461 The com oygd (1)

com esen entl n, or
of the present invention or a salt t ereo may be produce throu

examplethelfollowning reaction schepie: 004 Ehd 9BrsoNtRa I\H*Maae(Aﬁ (A-)
NHRa H ONO HNO22H O ArCH2X 1 step 1 step 1 N~ B NHRa NHRa R$
RO(CENHRa cstep218tep(3 N 0L-tPR Y Step B~H0 WHIRAN (ras one or a

plurality of asymmetric carbon atoms, some specific compounds
each have a plurality of chiral centers. The compound of the
present invention encompasses corresponding optical isomers,
diastereomers, and isomers attributed to steric hindrance.
In the present invention, steric hindrance and other factors
should be taken into consideration in some cases.
[0046]

The compound (1) of the present invention or a salt
thereof may be produced through, for example, the following
reaction scheme:

[0047]
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NH(A-2) NH2 (B) ArCHzX Y N step 4~ R8N\RO\Ar NII2 / (E) (D) AT R4 R5
R20R4 R57 N Ralf02C NIRCR'VNN6R NH3NHnNn21/2H02C R PH
NR3(DR6Rstep5NOstep6NOO N\step5N0OOstep5N Il (1) RsR9
AT steps N'Ra' 'R9 "Ar R8 Ry (F) (H) step 3 step 4 step 6 step 5/ \step 5
step 50R45R0R4R'45R7 HNC T7ir N-RrR2JO.~RJIRR2RIN~N
HOC) R3R6 RiN.Nb/NR3R6 (G-2) R3R\NOONOONH2 Ar(N) R

R*3 NH R Rl 0 R4R'R7 NH2 H02C~R3 N NH2
H02C ( % (B)- %ﬁi ¥ R6 tep 5NHHOstep 6
N O 0 st é\ilN 80 2 (J) step,FINH2 H (K) N (ILL g048] (wherein Ra
represents Qnswggmno group- pr?t%ggye group, am\d

R’ (© a
Br NHR? a/l \ NHR
@(I Gep2 sep 3
step 3 NHR? step 4
NH, 1 NH \ N RY Ar
(-2) 2 ArCHoX
(D)

455
. 4 RS R7 R2 (0] R*'R R7
NHR HO,C - R' N N
NH, 1yy g3 g N %Né N 3 " ks
HO,C R N A g O R R
step 5 N o o step 6 NS0 ©
N step 6 N" 0 step 5 N 1)
RS “po Ar step5 N 9kAr RY DR Ar
R R
Q) M) step 3 step 4
\ step 6 step 5 step 5
step 5
O 4 ns 2 O RYRS
S5t O R*R° AN
HN N-R’ R? R’ RO N VN
6 1 -
HOzC)\R3 R R 15:6 N7|/‘\R‘ R

7 \ -
NH: o, 0 g g e HOC{pd - R Ny
2 N 3 , N RS

(B) — 6 R (I RS \ﬂ)\}@

step 5 N™ O - o) - o
N, H step 6 N0 step 6 N0
2 H
) step5  NH; NH, H w

[0048]

(wherein R® represents an amino-group-protective group, and

R! to Rg, n, and Ar have the same meanings as defined above).
Each reaction step will next be described.

[0049]

Step 1

Through reduction of Compound (A) or Compound (A-1),
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R1 to R9, n, and AT have the same meanings as defined above). Each
reaction step will next be described. 0049] Step 1 Through reduction of
Compound (A) or Compound (A-1), 20 Compound (B) is yielded. Generally,
the protective group Ra is, for example, a tert-butoxycarbonyl group, an

acetyl group, or a benzyloxycarbonyl group. Reduction is preferably catalytic
redugiiamin the) presence lofaicatalystsuai as pakadiunt, plativegmg oo mickel.
For example, in a preferred manner, hydrogenation is performed in the
ptesericd of & 2ERtafyst Suthrds PAtCXPET, Matituroxite, 6F RafFRY Hickelour,

Ina more, ngf%rgdcran%mer h)édro en %?% rrl1ronrg)nium for ate | used as

a hydrogen source in thepesence fP Iternatively' t rougﬁ 5uctlon

ot Compeurd fAyin-thepresence of agvetalcatalyst sueh agdron; iy of s
zinc, Compound (A-2) is yielded. Through catalytic reduction of Compound
(R2)iardheresence Bra catalyst Skieh as frallaemamy pratintim 2oPaieker r ed

Compound ie 0050] Ste 2Throu h jncorporation of
LD el B 3L 20 106 e B csai Amito Ciup o G Rotha(e),

Compoynrd ()i yielded-¥Wher R8 apd R9 eashares: alkanoyhgioup ke .
the like, general amidation may be employed. Through the same procedure,
Compotind €M) 1is Yisided by userof Compoumd (£ys or ammonium formate

is used as a hydrogen source in the presence of Pd-C.

Alternatively, through reduction of Compound (A) in the
presence of a metal catalyst such as iron, tin, or zinc,
Compound (A-2) is yielded. Through catalytic reduction of
Compound (A-2) in the presence of a catalyst such as
palladium, platinum, or nickel, Compound (B) is yielded.
[0050]
Step 2

Through incorporation of substituents R® and R’ into the
8-position amino group of Compound (B), Compound (C) is
yielded. When R® and R’ each are an alkanoyl group or the
like, general amidation may be employed.

Through the same procedure, Compound (M) is yielded by
use of Compound (L).
[0051]

Hereinafter, the case in which R® and R’ form a
heterocyclic ring; e.g., a pyrrolidinone ring or a
pyrrolidinedione ring, will be described.

Through reaction of Compound (B) or (L) with 4-
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[0051] Hereinafter, the case in which R8 and R9 form a heterocyclic ring;
e.g., a pyrrolidinone ring or a pyrrolidinedione ring, will be described.
Through reaction of Compound (B) or (L) with 4- 21 halogenobutyryl chloride
or succinic anhydride, a 4- halogenobutanoyl group or a
3-hydroxycarbonylpropanoyl group is incorporated into the 8-position amino

greup ok Carmpeurd B)1er(lde Subseguentlycthronghcyadization via
intramolecular alkylation or amido-bond formation, Compound (C) or (M), in
WHiGH IR{RBIRG 1 & py#FEtichh-2-oRe-1-YI GFoiy epabony lpropanoyl group

pyrrolidine-2,5- dlong 1I¥t%r%%p %an be ylelded Further the Coﬁ] und |n

w S|’ctwmca?§)bR§|s a pyrrolidin y b‘?é“u&rf‘sl&% dl tot ere%fyle

a@ompeund ) n wWhighs NREYRY js amycsmjildirag;&hy@r@xyr'é@mg 1-yl group.
[0052] Step 3 Through reaction of Compound (B) with a reagent such as
A¥€T—F2aﬁaﬂd?§uﬂd@l—|2 Fgthnesulfonatd) ishoarcrg p-asiienelutfoRateound

énpoun Fgg’bls XleI%ed Pre[@ti@ I¥I o this reaction i perfor§ned in Ethe

ence 0 ase such as an' alkali metal h%lrom & an alkali metal’

hgeedg or-an alkali anetal carbonate: Alternatvely-cepipeund () isivielded.
from Compound (B) and ArCH20H through Mitsunobu reaction. In a similar
nfanriare Conmpeund(EY isyielded’by tsedF (COMpaund (C) :Corhpdimd(N)
is \T/lleldled Qy use of Com(PX ucrﬂleng and thhe com oundlg.) of the present,

|nvent|onywh%]ﬁom% Have to ereby yie compound in

which -N(R® )R’ is a pyrrolidine-2-hydroxy-5-one-1-yl group.
[0052]
Step 3

Through reaction of Compound (B) with a reagent such as
ArCH, halide, ArCH, methanesulfonate, or ArCH, p-
toluenesulfonate, Compound (D) is yielded. Preferably, this
reaction is performed in the presence of a base such as an
alkali metal hydroxide, an alkali metal hydride, or an alkali
metal carbonate. Alternatively, Compound (D) is yielded from
Compound (B) and ArCH,OH through Mitsunobu reaction.

In a similar manner, Compound (E) is yielded by use of
Compound (C); Compound (N) is yielded by use of Compound (L);
and the compound (1) of the present invention which may have
a protected or unprotected amino group is yielded by use of
Compound (M) .

[0053]
Step 4

Through incorporation of substituents R® and R’ into the
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a protected or unprotected amino group is yielded by use of Compound (M).
[0053] Step 4 Through incorporation of substituents R8 and R9 into the 22
8-position amino group of Compound (D), Compound (E) is yielded. When
R8 and R9 each are an alkyl group or the like, monoalkylation or dialkylation
can be performed through conventional reductive amination. [0054]
Herpinafter othesgase inwhigh RB anthRQuare alky| grenpswran(alkylgroup
and an alkanoyl group will be described. Through reaction of Compound (D)

witheaiRgraldelyae dhd 28 feduciRlgenti(ed., 368l EyanBbeFotydride bF
sodium . triacetaxyborohydri e), & mono- or di-alkyl roup can be
g S B L Lo g B ouan
Subseguentyainte e compoungt inawhich. the monoalkyl group has been
incorporated, an alkanoyl group can be incorporated into the compound
tHrdtighlconventional amidation. In a similar manner, the compound (1) of the

present_invention which may have a protected gk unprotected amino group
o yieldei b U148 S Comiseanc (4, 100541 Step 5 Through-semoval 6 the

anlinargroyp-protective: gitiuef Lempaund ) via copveptionall pe
deprotection reaction, Compound
described.

Through reaction of Compound (D) with alkylaldehyde and
a reducing agent (e.g., sodium cyanoborohydride or sodium
triacetoxyborohydride), a mono- or di-alkyl group can be
incorporated into the 8-position amino group of Compound (D).
Subsequently, into the compound in which the monoalkyl group
has been incorporated, an alkanoyl group can be incorporated
into the compound through conventional amidation.

In a similar manner, the compound (1) of the present
invention which may have a protected or unprotected amino
group is yielded by use of Compound (N).

[0055]
Step 5

Through removal of the amino-group-protective group of
Compound (E) wvia conventional deprotection reaction, Compound
(F) is yielded. Preferably, Compound (F) is subjected to
optical resolution in advance.

In a similar manner, Compound (H) is yielded by use of
Compound (H) which has a protected amino group; the compound

(1) of the present invention is yielded by use the compound
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(F) is yielded. Preferably, Compound (F) is subjected to optical resolution in
advance. In a similar manner, Compound (H) is yielded by use of Compound
(H) which has a protected amino group; the compound (1) of the present
invention is yielded by use the compound 23 (1) which has a protected
amino group; Compound (J) is yielded by use of Compound (B); and
Compeatnd (K issyielded dyrusel ofiompound {K) ediehhas a protested
amino group. [0056] Step 6 Through condensation of Compound (F) with an
akiifid HRId (G )L TorfRpobRBXAY I wifich afPamirigrotlis (Brotééterdiiglded

yiglded Indfprioula, (G) Ra fepresent a,conventional protective, groun for.
amino group, and examples of the protective group includeé a
cadupate-type protective group (e.g., tert-butoxycarbonyl or
benzyloxycarbonyl). Condensation reaction between Compound (F) and an

aftiA® dcid (G) is preferably performed through a reaction by use of a

conventional cauplin ent.or thro amino acid _condensation reaction .
pased e Mk SR AAdE Fedod: WHER Cotifount (FyS & Aok w4

dicayboxylic-acidsuah as rtagtaricracid, preferally.capase (63 alkadianetal
hydroxide) is added to Compound (F) in an equimolar amount to the amount
of Cokdgodund{(F) fandrahradGeou solgtivieprsparedc tharefroreisidsed in the
condensatjon reaction.gn a similar manner, thr%{J%h conq%nsat%or%gf

Cporn%gﬁﬁ V@) with'&n ‘amind acid (%S?El%'mﬁgun ’(RTFn which an amino
protective group include a carbamate-type protective group
(e.g., tert-butoxycarbonyl or benzyloxycarbonyl).
Condensation reaction between Compound (F) and an amino acid
(G) 1is preferably performed through a reaction by use of a
conventional coupling agent or through amino acid
condensation reaction based on the mixed anhydride method.
When Compound (F) is a salt with a dicarboxylic acid such as
tartaric acid, preferably, a base (e.g., alkali metal
hydroxide) is added to Compound (F) in an equimolar amount to
the amount of Compound (F), and an aqueous solution prepared
therefrom is used in the condensation reaction.

In a similar manner, through condensation of Compound
(J) with an amino acid (G), Compound (K) in which an amino
group is protected is yielded. Also in a similar manner,
through condensation of Compound (F) with an amino acid (G-2)
(wherein one or two of R® and R’ may be an amino-group-
protective group), the compound (1) of the present invention

which may have a protected or unprotected amino group is
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group is protected is yielded. Also in a similar manner, through condensation
of Compound (F) with an amino acid (G-2) (wherein one or two of R6 and R7
may be an amino-group- protective group), the compound (1) of the present
invention which may have a protected or unprotected amino group is 24
yielded. 0057] Through condensation of Compound (H) with an amino acid

(R {eheeein one or two of R6 and R7 may be an amino-group- protective
group), the compound (1) of the present invention which may have a
ptdtéetdd or unprotected amino group is yielded. In a similar manner,
through.condensation of Compound_ (K) with an.amjno_aci (IF% Compound. .
) i e i e oD TS e

(1)1of therpresent siention-aa saltrthereof produgeddhughnthes —group-
aforementioned reactions may be purified through crystallization,
récrystdiization; washing ehreriarographic techhidlies rorasther purifieation ™
means. L%)S%l a%oemgoundt(ég gméj Com oundcg%-tlgaservin%as starting

materials in'the aforementioned reaction %%ﬁgme, may%%l%rogﬁgél(? thr%ugh

the fallawing reaction scheme: [0060] 25 10 O2R10 d0 2R10

In a similar manner, through condensation of Compound
(K) with an amino acid (I), Compound (L) in which an amino
group is protected is yielded.

[0058]

The compound (1) of the present invention or a salt
thereof produced through the aforementioned reactions may be
purified through crystallization, recrystallization, washing,
chromatographic techniques, or other purification means.
[0059]

Compound (A) and Compound (A-1), serving as starting
materials in the aforementioned reaction scheme, may be
produced through the following reaction scheme:

[0060]
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\ I X COZR NHRa , NHRa + NOZ IC NH oa CO2R10 NO2 H O (a) (b) (c) (d)
BrmNHRa NHRa\N O\IH O H (f) (¢) Br NHRa 4--N HRa N O O 02 H N02
H N (A) (A-1) 0061] (wherein X represents a halogen atom, R10 represents
an alkyl group or an aralkyl group; and Ra has the same meaning as

defined above). [0062] Specifically, Compound (a) is reacted with Compound
(b) in the presence of a base, to thereby yield Compound (c). The nitro
group of the thus- produced Compound (c) i ization i
per )to thefeRy |eId Compoun
alk thsreb %%ﬂ Compound (e
produce Compo (A-1). Alternative pound (e) is brominated ﬁan@
nitrated®to therebyproduce Compound (A)c;rhrough

a
o m

N NS0

(d)

T

®

Y
NHRa

Bﬁ\[;:Iji];NHRa
—_— N O
” ° NO, 1

NO,
(A) (A-1)

[0061]
(wherein X represents a halogen atom, R*Y represents an alkyl
group or an aralkyl group; and R® has the same meaning as
defined above).
[0062]

Specifically, Compound (a) is reacted with Compound (b)
in the presence of a base, to thereby yield Compound (c).
The nitro group of the thus-produced Compound (c) is reduced,
and cyclization is performed, to thereby yield Compound (d).
Compound (d) 1is reacted with an alkali, to thereby yield
Compound (e). Compound (e) is nitrated to thereby produce
Compound (A-1). Alternatively, Compound (e) is brominated

and nitrated, to thereby produce Compound (A). Through
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26 catalytic reduction of Compound (A), Compound (A-1) is yielded. [0063]
The reaction steps from Compound (a) to Compound (e) are preferably
performed sequentially without isolating intermediates. The sequential
reaction steps can be performed by use of a common solvent and by adding
a reagent after confirmation of completion of each reaction step. The
sequentalireactionsieps ase stvppopedormed, siagedihdgarticular is
post-treatment is needed except filtration of the used catalyst after
cBhfefsioh of Compound (c) to Compound (d). The solvent is preferably a
n%lg%rlg)}ic polar solvent such as dimethylacetamide, dimethylformamide, N-
methylpyrrolidone, or dimethyl sulfoxide, with dimethylacetamide being
particulanhy prefesed. {0064} I herhalogen@tari(X)ein Compourslu(a) ise)
preferably a bromine atom or a chlorine atom. The alkyl or aralky group
(R16) Rrpieterdbly aPCI 16T AlkS/t Greus sathas eyt ethgll oF prepyl, or

a.benzyl group. Examples of the protective group (Ra) include a
bR o e S L R Sor T group. Of

theses amacetyl aredpds pietested {0063}, die reaction between Corpeund
(a) and Compound (b) is preferably performed in the presence of a base and
irratron-grofic potarisolvent. Thechase employedis preferablyrarstep. The

sequential reaction steps are simply performed, since no
particular post-treatment is needed except filtration of the
used catalyst after conversion of Compound (c) to Compound
(d). The solvent is preferably a non-protic polar solvent
such as dimethylacetamide, dimethylformamide, N-
methylpyrrolidone, or dimethyl sulfoxide, with
dimethylacetamide being particularly preferred.

[0064]

The halogen atom (X) in Compound (a) is preferably a
bromine atom or a chlorine atom. The alkyl or aralky group
(R'%) is preferably a Cl to C6 alkyl group such as methyl,
ethyl, or propyl, or a benzyl group. Examples of the
protective group (R®) include a t-butoxycarbonyl group, an
acetyl group, and a benzyloxycarbonyl group. Of these, an
acetyl group is preferred.

[0065]

The reaction between Compound (a) and Compound (b) is

preferably performed in the presence of a base and in a non-

protic polar solvent. The base employed is preferably an

27



27 alkali metal alkoxide, an alkali metal halide, an alkali metal carbonate,
etc., with sodium ethoxide and potassium ethoxide being particularly
preferred. Reduction of Compound (c) is preferably performed through
hydrogenation in the presence of a catalyst such as Pd/C, Pt/C, platinum
oxide, Raney nickel, etc. In the reaction for yielding Compound (e) from
Compounddéd) preferablydeating4spertormeadiat ¥8 10480C4dn theypuesence
of an alkali such as an alkali metal hydroxide. [0066] Through the sequential

r&&ction §t%ﬁ%%f*ﬁe@oﬁ1fﬁbund”’éé)htos%%Nﬁb@ﬁ@?é)%daehi@ﬁ%élﬂt@ﬁ%wm
higher.is attained, which is very advantageous from_an industrial ct.
eq%\ﬂxhﬁ?atmenlg?cpartlcug%/é)%%]a%/rgeerr Cfl g(]jRﬁ] L'lCdC on o%s_%eo\r,\n,{lptﬁund

[00 ompoun perform rough reaction
acetyl niratee nducn is, prepareddeamdumingnnitye asickand aseticanhysride.
Bromination of Compound (e) may be performed through reaction with

bFeRffe irFthe’ preseincd vf a base) Nifration of Cémpoundaf)imay tseide,
performed.through a conventignal reaction with_nitric acid. and sulfuric acid.

SBEET v h Siore ention s FhBct ot Sonte: Comiaaia o B e,
(F)s &) cohodndl )i €M), prd (B {Compoeunds (§)i KpdkkdMeand(N)o to
including amino-group-protected compounds thereof) or salts thereof are
usefal interniediatess forcproducimg & edmpowrid €19 cfrthe presentnetal

IVenton: e
[0066]

Through the sequential reaction steps from Compound (a)
to Compound (e), a high yield of 90% or higher is attained,
which is very advantageous from an industrial aspect.

[0067]

Nitration of Compound (e) may be performed through
reaction with acetyl nitrate, which is prepared from fuming
nitric acid and acetic anhydride. Bromination of Compound
(e) may be performed through reaction with bromine in the
presence of a base. Nitration of Compound (f) may be
performed through a conventional reaction with nitric acid
and sulfuric acid.

[0068]

In the aforementioned reaction scheme, Compounds (C),
(D), (&), (F), (H), (J), (K), (L), (M), and (N) (Compounds
(H), (K), (L), (M), and (N) including amino-group—-protected
compounds thereof) or salts thereof are useful intermediates

for producing the compound (1) of the present invention.
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28 0069] Among these intermediates, the following Compounds (FI) and
(H1): 0070] NH2 /NH2NOR3~~11 \NaO (F1) OO (H1) ON X, ~ArrO
NomX Ar "--F-") m m [0071] (wherein AT, X, R3, and m have the same
meanings as defined above) are particularly useful intermediates. 0072] As
shown in the Examples hereinafter, the compound (1) of the present
invedion or a salt thereof has a potent agonistic activity on GHS-R. In
addition, by virtue of high peroral absorbability, the compound (1) of the
present®iFeAtibATHN Bé HeiffiRTstercstPperdtally CTRE EoRp SUTP PHNGES tHé 1)
pg%gfn}% \{e:ntion is highly safe, since it exhibits less central transport and a
weak inhibitory effect on metabolic enzymes in the liver. Thus, the
cooypound (1) of the present invention or a salt thereof exhibits an agonistic
activity on GHS-R and safety higher than those of conventional compounds
and is useful as, for example, the following agents: a therapeutifqﬁgent for
short stature; a thera%%ljtic agent for g

H
[:;:I:iﬁ:L: NQT(/L\Rg
~ (0]
“L © (F1) E;ENIO (H1)

N

N
(o) N
\X Ar \X Ar
Jm )

(wherein Ar, X, R’, and m have the same meanings as defined

0)

[0071]

above) are particularly useful intermediates.
[0072]

As shown in the Examples hereinafter, the compound (1)
of the present invention or a salt thereof has a potent
agonistic activity on GHS-R. In addition, by virtue of high
peroral absorbability, the compound (1) of the present
invention can be administered perorally. The compound (1) of
the present invention is highly safe, since it exhibits less
central transport and a weak inhibitory effect on metabolic
enzymes in the liver. Thus, the compound (1) of the present
invention or a salt thereof exhibits an agonistic activity on
GHS-R and safety higher than those of conventional compounds
and is useful as, for example, the following agents: a
therapeutic agent for short stature; a therapeutic agent for

aging; a therapeutic agent for eating disorder such as
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aging; a therapeutic agent for eating disorder such as 29 anorexia nervosa; a
therapeutic agent for cachexia caused by cancer, aging, serious heart
failure, chronic obstructive pulmonary disease (COPD), infection,
inflammatory disease, etc.; a therapeutic agent for ameliorating anorexia
during chemotherapy (drug, e.g., anticancer agent) and radiotherapy; a
therapeutie agent derheart fadurey atherapeutic agent darpestopetative deus
or diabetic gastroparesis; and a therapeutic agent for functional dyspepsia.
IrF PAffcUar $he Tonfseurnd £1 ) 6Pthe praésent SnveRiion of aoRat thetedr i

useiulasa th%{gﬁgggg agent -for cachexia caused PXaCH‘%QaCte&? Wsease,
n‘ﬁ‘ectlon, and in ammatory disease; and a therapeutic agent for

agieliorating maosedaduring;ehemoshe apy1 (g e antigancer agentiandng
radiotherapy. 00731 To the drug of the present invention, a

phAfMatBaticRly dééestable Barrict Oridalpiliay ageaitimaybé Bediee: apgery i

the mixture may be admijnistered to a sybject in need. thereof perorally or
gheﬁﬁﬁﬁ$?¥ £ or. g atl#glﬁ %hera %?%1 %%%Qt

a C age ar. re; a
parente or pergrerfl a mlnls?raflon, solid préparafion such as fab
granulgs s povders; andicapsyles maysbe proviged: Sueh.<alids prgparations
may be combined with appropriate additives such as excipients such as
|dctesemahhit, eomstarichy; ahidn erystalihecoaliedrse: hinders such as
cellulose derivatives, gum rable, and %eo{at'n; disi tegrants such as calcium
r, L é the

carboxymeti§T Géi1688 and Erospovidone; ant I0bricante G ™t
invention or a salt thereof is useful as a therapeutic agent
for cachexia caused by cancer, aging, infection, and
inflammatory disease; and a therapeutic agent for
ameliorating anorexia during chemotherapy (e.g., anticancer
agent) and radiotherapy.

[0073]

To the drug of the present invention, a
pharmaceutically acceptable carrier or auxiliary agent may be
added, and the mixture may be administered to a subject in
need thereof perorally or parenterally. For peroral
administration, solid preparation such as tablets, granules,
powders, and capsules may be provided. Such solid
preparations may be combined with appropriate additives such
as excipients such as lactose, mannit, cornstarch, and
crystalline cellulose; binders such as cellulose derivatives,
gum arabic, and gelatin; disintegrants such as calcium

carboxymethyl cellulose and crospovidone; and lubricants such

as talc and magnesium stearate.
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as talc and magnesium stearate. 30 These solid preparations may be coated
with a coating base such as hydroxymethyl cellulose phthalate,
hydroxypropylmethyl cellulose acetate succinate, cellulose acetate
phthalate, or a methacrylate copolymer, to thereby provide
release-controlled preparations. Alternatively, the drug of the invention may
be formeddnto liguid preparationsi suehnas/liguidcsuspensionhaad @raulsien.
00741 For parenteral administration, an injection may be provided. The
ifjééfors Hrdy Bé dormbinadiith Yior examples svater éthandl, glycerin, or a
n\C/ientionaI surﬁaré:et%rﬁt. The HHQ of the <i:% el ti60n maé/r. be formecd ﬂtﬁ’lose

c
1 : /
sugpégftigﬁgs? 8%; use O ancaepprop?lsé?e ase. [007b1 1hneaagse of the drug of

the presentdnvention s cormpeund {1))is approppateindeteraiineddeepy
individual patients in accordance with the administration route, preparation
forhe, thecoitlitions cage '$ese ete Cofrther patiehts) etc. SEreray, e dailythe
peroral dgs for one aglﬂléri]s 10 toblOOfOOmré;ﬁ Cg)rgferab .30 to 600 m

x]élﬁ?plgs [ 8761 the preseﬂﬁ?’wveﬁtion Will next be destribed inde iaﬁtﬁﬁ e
way-ef examplas; avhigh sheuld pat beconstruedias limiting the invention
thereto. [00771

[0074]

For parenteral administration, an injection may be
provided. The injection may be combined with, for example,
water, ethanol, glycerin, or a conventional surfactant. The
drug of the invention may be formed into suppositories by use
of an appropriate base.

[0075]

The dose of the drug of the present invention (as
compound (1)) is appropriately determined for individual
patients in accordance with the administration route,
preparation form, the condition, age, sex, etc. of the
patients, etc. Generally, the daily peroral dose for one
adult is 10 to 1000 mg, preferably 30 to 600 mg.

Examples

[0076]

The present invention will next be described in detail
by way of examples, which should not be construed as limiting
the invention thereto.

[0077]

Example 1
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Example 1 31 Synthesis of N-(2-oxo0-1,2,3,4-tetrahydroquinolin-3-
yl)acetamide [00781 CO2Et CO2Et 10%Pd-C C02Et NHAc + ~0r a riz~ 2
DMA NO CO2Et N O 2 H (c) (d) 25% NaOH NHAc/N O H (e) 0079]
Under a stream of argon, N,N-dimethylacetamide (2.0 L) was added to a
mixture of diethyl acetamidomalonate (553 g) and 2-nitrobenzyl bromide
(50 ghavhile the mixtarewasl copledion éea.a2k%h-NaOhiathanal-solution
(749.97 g) was added dropwise to the mixture over 30 minutes while the
insidé tsrnpetattire was maintained at 10 to 22C. After completion of
dr[ \A/l@e addition, the resultant mixture was stirred for one hour while the
inside temperature was maintained at 20 to 25C (formation of Compound c) .
The thus-obtained reaction mixture was divided into two equiamount
pordiosfs, and e fion wassiybjected to th&@zﬂbwingm@g@ure COEt
C

ENHAC + A Ej\/\l/l;NHAc
CO,Et NO, DMA NOZCOzEt N0
H

(c) (d)

25% NaOH ©\/\/ENHAC
N~ ~O
H

(e)
[0079]

Under a stream of argon, N,N-dimethylacetamide (2.0 L)
was added to a mixture of diethyl acetamidomalonate (553 qg)
and 2-nitrobenzyl bromide (500 g) while the mixture was
cooled on ice. 21% NaOEt-ethanol solution (749.97 g) was
added dropwise to the mixture over 30 minutes while the
inside temperature was maintained at 10 to 22°C. After
completion of dropwise addition, the resultant mixture was
stirred for one hour while the inside temperature was
maintained at 20 to 25°C (formation of Compound c). The
thus-obtained reaction mixture was divided into two
equiamount portions, and each portion was subjected to the
following procedure.

Specifically, 10% Pd-C (26.1 g) was added to the
portion, and hydrogen displacement was performed five times.

While maintained at an inside temperature of 60 to 85°C, the
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Specifically, 10% Pd-C (26.1 g) was added to the portion, and hydrogen
displacement was performed five times. While maintained at an inside
temperature of 60 to 85C, the 32 mixture was vigorously stirred for five hours
(formation of Compound d) The reaction mixture was cooled to 30C and
filtered with Celite. The filtrate was washed with N,N- dimethylacetamide (250
mili)xEa the washetbligquid swater: (3780 mby) anth25%ocsediunt bydeoxide of
(221.1 g) were added at room temperature, and the mixture was heated at
aRdnsidenderiperafire ofs4C fontwo hburs under stirf(formafioh end
Compaynd e) Strripg yas furthar performe for, one, flayr. & annside,
temperature of 10C or owetr, ande the precipitates were recovered thfough
filiratiomfwedeatehes cwers combinedupemélttationdThegecayerett e r
precipitates were washed with water (250 mLX2), whereby the title
cédmpouhd 405 Fgywasserdet &y apowdery(@arhpbufid. M]added at
Com %nd C: M FrAB)m/z§5%%M+H iH- NMR(4OOQ/IHé£)M§

S(ppm) L I8(6H T, 57 OFz).1.86(3H <) 3'83(211%) 4 04
45'@?1(6&%1]1'%3@@ d@%]fgms %)ﬂoﬂg o - éﬁgglrm%rt.71§1:'ing (formation
7.68(IH,m),7.88(IH,dd,J=1.5,8.0Hz),8.16(IH,m). Compound d:
M3§(FQ\<BT)W22¢7€M+H)SHJNN4RI4®©MI¢ZJWSO gey.formed for one hour

mm94@HtJ'7OHn18&3 333m4dJ16OHa34ﬂm

p .ty ORSA ST HEEORE ) BEIKOGCSE OF ) Bos 4 &

6§¥ggiﬁﬁkg@és7@éKgHﬂ@&@%%égﬁ595%%ﬁéﬂHf9ltratlon (two batches

were combined upon filtration). The recovered precipitates

anide

were washed with water (250 mLX2), whereby the title compound
(405.9 g) was yielded as a powdery compound.

[0080]

Compound c: Ms (FAB)m/z353 (M+H) "

'H-NMR (400MHz, DMSO—dg) :
d(ppm)1.15(6H,t,J=7.0Hz),1.86(3H,s),3.83(2H,s),4.04-
4.17(4H,m),7.23(1H,dd,J=1.0,8.0Hz),7.48-7.55(1H,m), 7.61-
7.68(1H,m),7.88(1H,dd,J=1.5,8.0Hz),8.16(1H,m).

Compound d: Ms (FAB)m/z277 (M+H) "

"H-NMR (400MHz, DMSO-ds) :
d(ppm)0.94(3H,t,J=7.0Hz)1.86(3H,s),3.33(1H,d,J=16.0Hz)3.41(1H
,d,J=16.0Hz),3.59-4.01(2H,m),6.86(1H,d,J=8.0Hz),6.89-
6.95(1H,m),7.11-7.18(2H, m),8.34(1H,s),10.54(1H,s) .

Compound e: Ms (FAB)m/z205 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

§(ppm)1.91(3H,s),2.85(1H,t,J=14.5Hz),3.02(1H,dd, J=6.5,15.5Hz)
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Compound e: Ms(FAB)m/z205(M+H)' iH-NMR(400MHz,DMSO-d6):
8(ppm)1.91(3H,s),2.85(IH,t,J=14.5Hz),3.02(IH,dd,J=6.5,15.5Hz) 33
,4.40-4.49(1H,m),6.87(1H,d,J=8.0Hz),6.91-6.97(1H,m),7.13-
7.22(2H,m),8.20(1H,d,J=8.0Hz),10.33(1H,s). [0081] Example 2 Synthesis of
N-(6-bromo-2-oxo-1,2,3,4-tetrahydroquinolin-3- yl)acetamide [0082] | NHAc
Br2 BroNE AL NL©, N)OQs HsH ( [0088] Acetimagiddq 39246 mil) was addedite-
N-(2-ox0-1,2,3,4- tetrahydroquinolin-3-yl)acetamide (405.8 g), and the
acetanitier Was Hissbived In aceéti€ deid aP arindides temperature of 51C. The
r%%(btgﬁmvas cooled to an inside temperature of 25C, and sodium acetate was
added thereto. To the mixture maintained at an inside temperature of 25C,
bremige was dropwise added over 30 minutes under stirring. The reaction
mixture was added to water (35 L), and the reactor was washed with water
(32a4e sThe tuslobtaiheamanixiupe was stirred it 24 fordsrrethénpl in-3-
Separately, rglgeabove procedure was repeated, and the obtained two

t ) ) X
batches were combined. The mixture was filtered,
[0082]
N~ SO N~ 0
H H
[0083]

Acetic acid (3,240 mL) was added to N-(2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)acetamide (405.8 g), and the
acetamide was dissolved in acetic acid at an inside
temperature of 51°C. The reactor was cooled to an inside
temperature of 25°C, and sodium acetate was added thereto.

To the mixture maintained at an inside temperature of 25°C,
bromine was dropwise added over 30 minutes under stirring.
The reaction mixture was added to water (35 L), and the
reactor was washed with water (3.24 L). The thus-obtained
mixture was stirred at 24°C for one hour.

Separately, the above procedure was repeated, and the
obtained two batches were combined. The mixture was filtered,
to thereby recover precipitates. The recovered precipitates
were sequentially washed with water (405 mLX2) and ethanol
(1,500 mL) and then dried in air, whereby the title compound

(768.0 g) was yielded.
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to thereby recover precipitates. The recovered precipitates were sequentially
washed with water (405 mLX2) and ethanol (1,500 mL) and then dried in air,
whereby the title compound (768.0 g) was yielded. 34
Ms(FAB)M/z283(M+H)" iH-NMR(400MHz,DMSO-d6):
8(ppm)1.90(3H,s),2.87(1H,t,J=14.0Hz),3.04(1H,dd,J=6.5,15.5Hz) ,4.40
AL (B 6.8 8 CLk k) =8.5Hz),7.35(1H,dd,J=2.0,8.5Hz),7.42(1H
,d,J=2.0Hz),8.19(1H,d,J=8.0Hz),10.41(1H,s). [0084] Example 3 Synthesis
ofth] W%?éﬁ%@zm%sﬁ o%0-1,2,3,4- tetrahydroquinolin-3-yl)acetamide

PGB0 3 0k 2 31 ALl 5 AR (189 0 ) ol

agddeddo sulfuric acid (4 L) under stirring, while the inside temperature was
maintained at 26 to 46C (washed with sulfuric acid (500 mL) ) . Then, while
tHe Misidé témperattite al Ardintalitfed at 18CLor BvelT60% Hifrftzacid- 42 (1H

(193.6.9) was poserbingrets (washed yith sulfurp, agjd (470 mL)).
[0084]

Example 3

Synthesis of N-(6-bromo-8-nitro-2-oxo-1,2,3,4-

tetrahydroquinolin-3-yl)acetamide

[0085]
Br NHAc Br
H,SO,4
N" 0 G S
H N 0
NO,
[0086]

N- (6-Bromo-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yl)acetamide (497.0 g) was added to sulfuric acid (4 L) under
stirring, while the inside temperature was maintained at 26
to 46°C (washed with sulfuric acid (500 mL)). Then, while
the inside temperature was maintained at 15°C or lower, 60%
nitric acid (193.6 g) was added thereto (washed with sulfuric
acid (470 mL)).

Separately, the above procedure was repeated, and the
obtained reaction mixtures were sequentially poured to 50%
ethanol (15.9 L). The reactor was washed with water (7.95 L),

and the mixture was stirred at 20°C for one hour. The
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Separately, the above procedure was repeated, and the obtained reaction
mixtures were sequentially poured to 50% ethanol (15.9 L). The reactor was
washed with water (7.95 L), and the mixture was stirred at 20C for one hour.
The 35 precipitates were recovered through filtration and washed

sequentially with water (7.95 LX2) and ethanol (954 mL). The washed
preductivas teedval60C encles reduced pressure] twherehy theditteshed
compound (908.0 g) was yielded. Ms(FAB)mM/z328(M+H)'
iﬁqgwgqn@gmﬂyzﬁﬁmgcwggyr (7.95 LX2) and ethanol (954 mL). The

8(ppm)1.91(3H,s),3.05(IH,t,J=14.0Hz),3.21(IH,dd,J=6.0,16, OHz) , 4.58
4%(ﬂ%%mf§%'3ﬁr%hd‘:’f=1.6]145?8&6(@%%%% E7)°8 3aR g s s s ures
8\ 2):10.0difEH9)t [RO&HAmExanple doSyothesisiel yielded.

3-amino-6-bromo-8-nitro-3,4-dihydroquinolin- 2(1H)-one hydrochloride [0088]
BYNEARBY KRS GHE) \ N EtOH \ N NO2 H NO2 H HCI [0089] Aqueous

hylg_rg Igrig@&d-e&%%gldsglytion was prepared (from commercial aqueous
concentrate dfochioric 4cid (3L) and ethanol (6 L)), and
N5 (B9 M058-itE0:3-0%0t 2:344¢ , y=14.0Hz), 3.21 (1H,dd, J=6.0, 16 . 0Hz)
,4.58-
4.68(1H,m),7.92(1H,d,J=1.0Hz),8.16(1H,d,J=2.0Hz),8.33(1H,d, J=
8.0Hz),10.01(1H,s).
[0087]
Example 4
Synthesis of 3-amino-6-bromo-8-nitro-3,4-dihydroquinolin-

2 (1H)-one hydrochloride

[0088]
Br NHAc Br NH,
cHCI
ﬁ O EtOH ﬁ
NO, NO, HCI
[0089]

Aqueous hydrochloric acid-ethanol solution was prepared
(from commercial aqueous concentrated hydrochloric acid (3 L)
and ethanol (6 L)), and N-(6-bromo-8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)acetamide (known compound: Chem.
Abst., 4150 (1947)) (604 g) was added to the solution,
followed by heating for 14 hours under stirring and reflux.

The reaction mixture was cooled on an ice bath, and the
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tetrahydroquinolin-3-yl)acetamide (known compound: Chem. Abst., 4150
(1947)) (604 g) was added to the solution, followed by heating for 14 hours
under stirring and reflux. The reaction mixture was cooled on an ice bath,
and the 36 precipitates were recovered through filtration. The thus- obtained
solid was washed with ethanol and dried, whereby the title compound (571
op wasiyietdaedas aepewdery cempo utith oty NMR (400MHZ,DM$Q=d6)ius -
S(ppm)3.25(1H,t,J=15.0Hz),3.42(1H,dd,J=6.5,15.0Hz),4.33-

AYB@AHRY, S0ALTH b7 %) G2 E8AH, 1122 A S 8483 BT § £ 10.45[2 )Y the
[0Q90] Example 5.S sis of tert-butyl 6-hromo-8-nitro-2-oxo-1.2,3,4-
aeRionics S it et SR o AT
N@2#AGh Dz NDI2 34 8092]
3-Amino-6-bromo-8-nitro-3,4-dihydroquinolin-2(1H)-one hydrochloride (610
gf (resnadded to N, N-diméthyfformaldehiide {8.1)-and tiietrifiamirfe (554 mL)
was d dropwi the mixture coolin ice. ntly,
e b DArOTld 1AGA ) W ABMHErets: SR e TEd It miture
was, stirred at ioem temperature for 30 minutes. Water (3 L) was added to
the reaction mixture, and stirring was performed for 30 minutes under
cd8lifg bn ice. The

Example 5
Synthesis of tert-butyl 6-bromo-8-nitro-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylcarbamate

[0091]
Br NH, Boc,0, Et;N Br NHBoc
N O N
DMF
NOH  Hel no, H
[0092]

3-Amino-6-bromo-8-nitro-3, 4—dihydrogquinolin-2 (1H)-one
hydrochloride (610 g) was added to N,N-dimethylformaldehyde
(3 L), and triethylamine (554 mL) was added dropwise to the
mixture under cooling on ice. Subsequently, di-tert-butyl
carbonate (454 g) was added thereto, and the resultant
mixture was stirred at room temperature for 30 minutes.
Water (3 L) was added to the reaction mixture, and stirring
was performed for 30 minutes under cooling on ice. The
precipitates were recovered through filtration and washed

sequentially with water and diisopropyl ether. The thus-
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precipitates were recovered through filtration and washed sequentially with
water and diisopropyl ether. The thus 37 obtained solid was dried, whereby
the title compound (674 g) was yielded as a powdery compound.
MS(FAB)M/z387(M+H)" iH-NMR(400MHz,DMSO-d6):
8(ppm)1.41(9H,s),3.09(IH,t,J=15.5Hz),3.19(IH,dd,J=7.0,15.5Hz)
,4R39:4.390Hsm) /a24dH,did=8 bHzH 204, bhe title compound (674 g)
s),8.14(1H,d,J=2.0Hz),9.94(1H,br s). [0093] Example 6 Synthesis of
te-butylB-aRtin82-8xB 2T 4- fFaRIOquinolin-3-ylcarbamate 0094] Br
CO2NH4 NHBoc 10% Pd-C NO2 H O EtOH NH2 H O [0095]
{\gl;%i?l%ﬁ g‘-gt))zrgr%jéE frl_%!ll'?ro-z-oxo-l,z,SA- tetrahydroquinolin-3-ylcarbamate
(628\g)rwas addedmsethano] (3.1 L), and the mixture was heated at 65C. To
the mixture, 10% Pd-C (water content: 53%) (67.1 g) and ammonium
forfrare) 11.08(Rg) were segueéntislly addedRand the Yéddltalst mixtufe WadHz)
stirred for 10 minutes und ting and reflux. -Tetrahydrofuran (2.5 L) was
ad ég% hgglzg%yﬁgi ’m?x%rﬁ% %’s%%dié%{cz)LI&\/’e7th8etl§2¥:fgft%tes, and
updlissolved maiterwwas Hemoved throyugh filtration with Celite. The filtrate

was
[0093]

Example 6
Synthesis of tert-butyl 8-amino-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylcarbamate

[0094]
Br NHBoc HCO,NH, NHBoc
10% Pd-C
N0 N0
No,H EtOH NH, H
[0095]

tert-Butyl 6-bromo-8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylcarbamate (628 g) was added to ethanol
(3.1 L), and the mixture was heated at 65°C. To the mixture,
10% Pd-C (water content: 53%) (67.1 g) and ammonium formate
(1.03 kg) were sequentially added, and the resultant mixture
was stirred for 10 minutes under heating and reflux.
Tetrahydrofuran (2.5 L) was added to the reaction mixture so
as to dissolve the precipitates, and undissolved matter was
removed through filtration with Celite. The filtrate was

concentrated under reduced pressure, and water was added to
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concentrated under reduced pressure, and water was added to 38 the
residue. The formed precipitates were recovered through filtration. The
thus-obtained solid was dried, whereby the title compound (418 g) was
yielded as a powdery compound. MS(FAB)mM/z278(M+H)'
iH-NMR(400MHz,DMSO-d6):
tprMmyk.4149H,s),278-2 92(2H, i} 4034 BEH , n) 0b€4d;bered through
s),6.41(1H,d,J=7.5Hz),6.53(1H,d,J=7.5Hz),6.69(1H,t,J=7.5Hz),6

G4AH 8 G5 HZ P45 bP R [0098] XA ple 7(&rSykthesicariert-bify|
2-0x0-8-(2-oxopyrrolidin-1-yl)-1- .

e TS 2L e snydinsonsa® RS SR
"Mk BosspR NiHBeevNHBoe NHBoe la Ort A" 25% NaOH BN NN 6N O HN
le NMP O H0_ ,N, H 259; NaOH O~ { Ilal 1~I JA) [0098] tert-Butyl
8-BmiNB-218%4H1z2 B13Gettahydroquinolin-3-

d(ppm)1.41(9H,s),2.78-2.92(2H,m),4.03-4.14(1H,m),5.05(2H, br
s),6.41(1H,d,J=7.5Hz),6.53(1H,d,J=7.5Hz),6.69(1H,t,J=7.5Hz),6
.94(1H,d,J=7.5Hz),9.45(1H,br s).

[0096]

Example 7(a)

Synthesis of tert-butyl 2-oxo0-8-(2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3—-
ylcarbamate

[0097]

NHBoe © NHBoc NHBoc NHBoc
el 25% NaOH BK\Q
O — N H o — N O

N
NH, H NwP o NH H o N 25% NaOHg_ N Y}
i
T A aw;

(a) @ ]

[0098]

tert-Butyl 8-amino-2-oxo-1,2,3,4-tetrahydroquinolin-3-
ylcarbamate (50 g) was dissolved in N-methylpyrrolidinone
(250 mL). 4-Chlorobutyryl chloride (22.2 mL) was added
dropwise to the solution under cooling with ice, and the
mixture was stirred at room temperature for 25 minutes
(formation of Compound A). Subsequently, 25% aqueous sodium
hydroxide solution (66.2 mL) was added dropwise thereto under

cooling with ice, and the mixture was stirred for 25 minutes
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ylcarbamate (50 g) was dissolved in N-methylpyrrolidinone (250 mL).
4-Chlorobutyryl chloride (22.2 mL) was added dropwise to the solution under
cooling with ice, and the mixture was stirred at room temperature for 25
minutes (formation of Compound A) . Subsequently, 25% aqueous sodium
hydroxide solution (66.2 mL) was added dropwise thereto under cooling with
ices anahtheomixtare wascstiteed jar 25mainutes 39 (formwation 6f Campound B)
. Then, 25% aqueous sodium hydroxide solution (22.8 mL) and

3prdRrsThethyithiophene (41.68 gl werersequentilyided-tHerer &l the! - ©
mixture was sfirred at,joom temnerature for one hour,, Ethyl Acefate and

Ater were added to the reaction mixture for extraction, and” the water layer
wasi further subjeciad demxdractionawith rethyt agetate. Thergrgantelayess and
were combined, and the combined mixture was dried with sodium sulfate.
Tretsslvert vasifafioved tler sediiéed pressures aha didpropyliether and
was added to.the residue. The formed precipitates were recovered through
O AR WS G By CURdE o] et (15 150 Thi
thusrobtained solid wasdriachunder reduced presswenmihereby 4he titige
compound (C) (63.0 g) was vyielded. [0099] Alternative method: The
sepatdteRLisolated Compoudd B 50 hid) wasidisseivehire FHE (B.59nlyent
and 3-thithegemeég%nole 6.5 mg) and trighenﬁlfhé)isphine 38.?am9 were

2838d 15 TRE SOILHISH - Undia? cooling on ice, disthyl azodicardiiate (¢a> 2'2°

MElled to the residue. The formed precipitates were recovered

through filtration and washed with diisopropyl ether—-ethyl

acetate (10 : 1). The thus-obtained solid was dried under
reduced pressure, whereby the title compound (C) (63.0 g) was
yielded.

[0099]

Alternative method:

The separately isolated Compound B (50 mg) was
dissolved in THF (1.5 mL), and 3-thiophenemethanol (16.5 mg)
and triphenylphosphine (38.0 mg) were added to the solution.
Under cooling on ice, diethyl azodicarboxylate (ca. 2.2 mol/L
toluene solution) (65.9 UL) was added dropwise thereto, and
the mixture was stirred at room temperature for 15 hours.
Ethyl acetate and water were added to the reaction mixture
for extraction, and the water layer was further subjected to
extraction with ethyl acetate. The organic layers were
combined, and the combined mixture was dried with sodium

sulfate. The solvent was removed under reduced pressure, and

40



toluene solution) (65.9 L) was added dropwise thereto, and the mixture was
stirred at room temperature for 15 hours. Ethyl acetate and water were
added to the reaction mixture for extraction, and the water layer was further
subjected to extraction with ethyl acetate. The organic layers were
combined, and the combined mixture was dried with sodium sulfate. The
selvent yaisiremaved pinder reduced presswe] and 4f:the-residue was
purified through silica gel column chromatography (chloroform : methanol =

5EDTONHFERY e m@eaﬁmd'(@)e(%a@%gfwa% yielded. Comhgdindhe

(A): MS(FAB)M/2382(M+H), . 1H-NMR(400MHz DMSO-d6):
O Ll e e

3dx2(@bl:A), 3 zl(.Zh«hs I=BEZ):4 07 M 58(1H,m),6.93(1H,t,J=8.0Hz),7.00-

7. 07(2H m),7.31(1H,d,J=8.0Hz),9.37(1H,br s),9.58(1H,br s). Compound (B):
S(ﬁNB)rﬁWH(W?i%JNMRMOOMHZ DMSO-d6):

S(ppm)1.41(9H,s),2.08-2.18(2H,m),2.36-2.43(2H, m) 2 93-

Rl ip

)°3.5613. 82(2H. M), 4.08-4 0 H, ) 6,95 © (2H/m) /2. 937

70H2Bm)a). 18(ITH, tds T o2, /516 (1H, do~7.5Hz),9.66(1H,s). Compound
(C): MS(FAB)M/z442(M+H)' 1H-NMR(400MHz,DMSO-d6,80C):
sf(p@ﬁq 1%1(9»469)91% 8352 077218 1A112)25.2036(2H, m), 2. 79-

3 13- ),3.72-3.79 H
e A DR R AR sy s e o).
6&%@5&@ 6 %9(“#4@1 h@wm @le@ﬂ*(lH,m),?.oa-

"H-NMR (400MHz, DMSO-ds) :
d(ppm)1.41(9H,s),2.08-2.18(2H,m),2.36-2.43(2H, m),2.93-
3.06(2H,m),3.56-3.62(2H,m),4.08-4.19(1H,m),6.95-
7.07(2H,m),7.10(1H,d,J=7.5Hz),7.16(1H,d,J=7.5Hz),9.66 (1H,s) .
Compound (C): MS(FAB)m/z442 (M+H)"

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.41(9H,s),1.83-2.07(2H,m),2.25-2.36(2H,m),2.79-
2.94(2H,m),3.13-3.40(1H,m),3.72-3.79(1H,m), 4.08-
4.17(1H,m),4.56(1H,d,J=15.5Hz),5.17(1H,d,J=15.5Hz),6.52-
6.61(1H,m),6.79(1H,d,J=5.0Hz),7.00-7.04(1H,m), 7.06—
7.12(1H,m),7.13-7.18(2H,m),7.31(1H,dd,J=3.0,5.0Hz) .

[0100]

Example 7 (b)

Synthesis of tert-butyl l-benzyl-2-oxo-8-(2-oxopyrrolidin-1-
yl)-1,2,3,4-tetrahydroquinolin-3-ylcarbamate

[0101]
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7.12(1H,m),7.13-7.18(2H,m),7.31(1H,dd,J=3.0,5.0Hz). [0100] Example 7(b)
Synthesis of tert-butyl 1-benzyl-2-oxo-8-(2-oxopyrrolidin-I-
y-1,2,3,4-tetrahydroquinolin-3-ylcarbamate [0101] 41 of ~-Q NH2H Boocl 0
P CIS\H H nH 25 % NaCHD H OHBo 25~ N\ N O Boe 0102] Instead of
3-bromomethylthiophene, benzylbromide (1.48 mL) was used with respect to
tert-butyl 2-oxo-8-(2-

OX Bpey|)91 2, 3.4 nolin-3- NHBoc
(45 g AL b oo s AT e, gt mm

Examngld 7(a), whensisy t ] 'tompound ( )'Was ylebﬂEdI.aOHo
MS(FAB)mM/z436(M+H)' iH- 400MHz,CDC
S(ppm)1.47(9H,s),1.71-1.84(1H,m),2.10
2.42(2H,m),2.70(1H,t,J=14.5Hz),3.19-3.56(3H,m),4.37-

4[46(AH m),4.88-5.11(2H,m),5.82(1H,d,J=4. 5Hz) 7.06-7.30(9H,m). [0103]

A R M SRS e
mlL) was used with respect to tert- butyl 2-0x0-8-(2
oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-ylcarbamate
(Compound B) (4.3 g), which had been produced through the
same method as employed in Example 7(a), whereby the title
compound (5.87 g) was yielded.

MS (FAB)m/z436 (M+H) "

"H-NMR (400MHz, CDC13) :

d(ppm)1.47(9H,s),1.71-1.84(1H,m),2.10-
2.42(2H,m),2.70(1H,t,J=14.5Hz),3.19-3.56 (3H,m),4.37-
4.46(1H,m),4.88-5.11(2H,m),5.82(1H,d,J=4.5Hz),7.06-7.30(%H, m) .
[0103]

Example 8

Synthesis of tert-butyl 8-amino-l-benzyl-1,2,3,4-tetrahydro-
2—-oxoquinolin-3-ylcarbamate

[0104]

HBoc  NaH, DMF

[0105]



H1 NHZr [0105] 42 tert-Butyl 8-amino-2-ox0-1,2,3,4-tetrahydroquinolin-3-
ylcarbamate produced in Example 6 (10 g) was added to N,N-
dimethylformamide (100 mL), and sodium hydride (1.65 g) was added
thereto under cooling on ice. The mixture was stirred at room temperature
for one hour. Subsequently, under cooling on ice, benzyl bromide (6.48 g)
was added to-the ymixturen and-stirtirg-was pefformed-athroom demperature —
for one hour. The reaction mixture was filtered, and the filtrate was

c@iﬁééﬁﬂ?é%ﬁnﬁ’élof@d?ﬁ%diﬁreps%ﬁ?@,% tﬁet‘é@y Jecteer atesidue The -
residue was purified throughysiiea. gel column, chromatography (ethyl acetate
oy - iy P

exane =1 r:n%? w%ereby the tifle compoun g) was Yyielded:

N&%BM&Q@B&WHMB{&%MH&Q&C@M mixture was stirred
8(ppm)1.45(9H,s),2.53(1H,t,J=14.5Hz),3.15(1H,dd,J=5.0,14.5Hz)
’ggoggqmnggmpgiature for one hour. Subsequently, under

4.33(1H,m),5.04(1H,d,J=15.0Hz),5.17(1H,d,J=15.0Hz),5.53-
L S e e (P e A s e P06,
Exappled Synthesis of teré-blty Lbepgyh@-ethylanipe-kendbdrature for

tetrahydro-2-oxoquinolin-3-ylcarbamate [0107]
one hour. The reaction mixture was filtered, and the

filtrate was concentrated under reduced pressure, to thereby
recover a residue. The residue was purified through silica
gel column chromatography (ethyl acetate : n-hexane =1 : 2),
whereby the title compound (10.8 g) was yielded.

MS (FAB)m/z368 (M+H) "

"H-NMR (400MHz, CDC13) :
d(ppm)1.45(9H,s),2.53(1H,t,J=14.5Hz),3.15(1H,dd,J=5.0,14.5Hz)
,3.50(2H,br s),4.21-
4.33(1H,m),5.04(1H,d,J=15.0Hz),5.17(1H,d,J=15.0Hz),5.53-
5.84(1H,m),6.62(2H,d,J=8.0Hz),6.91(1H,t,J=7.5Hz),7.17-
7.28(5H,m) .

[0106]

Example 9

Synthesis of tert-butyl l-benzyl-8-ethylamino-1,2,3,4-
tetrahydro-2-oxoquinolin-3-ylcarbamate

[0107]
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43 HBoc CH3CHO HBoc \ O NaBH3CN PC; O NH2 HN\ 1/ 0108] tert-Butyl
8-amino-I-benzyl-1,2,3,4-tetrahydro-2- oxoquinolin-3-ylcarbamate (1.0 g) was
dissolved in methanol (10 mL), and acetaldehyde (599 mg), acetic acid (10
mg), and sodium cyanoborohydride (171 mg) were sequentially added to

the solution under cooling on ice. The mixture was stirred at room

under requceq 3B srethyl
aceta solution was s washed {f aterf saturated
agueoss. sogjprivRicarbonate solution, and saturatethg QuSsQdium
chlorid . The organic I:N@Mied over sqdium|sulfate, and

purified through gel column chromatography (ethyll acetg
=1: 3), whereby the title compound (600 mg) was yielded.
GA%%)m/2396(M+H)' iH-NMR(400MHz,CDCI3):

(
S%é:m 90(3H,t,J=7.0Hz),1.45(9H,s),2.58(1H,t,J=14.5Hz),2.88-

320@”&@95L%@ty1 8—amino-1-benzyl-1,2,3,4-tetrahydro-2-
4.36(1H,m),4.80(1H,d,J=15.0Hz),5.21(1H,d,J=15.0Hz),5.75-
5B8B(AHL N J6.582H He3x ORZE7.02(PHR) I8 O HE)sE26vE4d4 in methanol

(10 mL), and acetaldehyde (599 mg), acetic acid (10 mg), and
sodium cyanoborohydride (171 mg) were sequentially added to
the solution under cooling on ice. The mixture was stirred
at room temperature for 30 minutes, and the reaction mixture
was concentrated under reduced pressure. The thus-recovered
residue was dissolved in ethyl acetate, and the solution was
sequentially washed with water, saturated agqueous sodium
bicarbonate solution, and saturated aqueous sodium chloride
solution. The organic layer was dried over sodium sulfate,
and solvent was evaporated under reduced pressure. The
recovered residue was purified through silica gel column
chromatography (ethyl acetate : n-hexane = 1 : 3), whereby
the title compound (600 mg) was yielded.

MS (FAB)m/z396 (M+H) "

"H-NMR (400MHz, CDC13) :
d(ppm)0.90(3H,t,J=7.0Hz),1.45(9H,s),2.58(1H,t,J=14.5Hz),2.88-
3.20(4H,m),4.26—-
4.36(1H,m),4.80(1H,d,J=15.0Hz),5.21(1H,d,J=15.0Hz),5.75-

5.86(1H,m),6.58(2H,d,J=8.0Hz),7.02(1H,t,J=8.0Hz),7.16-
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7.31(5H,m). [0109] Example 10 Synthesis of tert-butyl
1-benzyl-8-(N-ethylacetamido)-2-oxo-
1,2,3,4-tetrahydroquinolin-3-ylcarbamate [0110] HBoc HBoc AcCl HN PYI
EDC OT N~ [0111] tert-Butyl 1-benzyl-8-ethylamino-1,2,3,4-tetrahydro-2-
oxoquinolin-3-ylcarbamate (300 mg) was dissolved in 1,2- dichloroethane
(2.53ml3HRd pyridine (180 mg) was added to the solution. Under cooling on
ice, a solution of acetyl chloride (179 mg) in 1,2-dichloroethane (2.5 mL) was
adBlef° dropwise to the mixture. The resultant mixture was stirred at room
temperature 60r two hours, and the reaction mixture was concentrated under
reduced pressure. Water was added to the thus-recovered residue, and the
mixtreavas subjected to extractionewith ethyl @cefate; lthe: organic Jayeroyas
sequentially washed with 0.1N HCI, saturated agueous sodium bicarbonate
sélhutiony, anelesataratéd auiesusi sodiuk ERldpitiea sdlution, and dried over
s?g'ﬁra]sulfate. Solvent was evaporated under reduced pressure, whereby
the tifle compound (330 mg) was yielded. 45 MS(FAB)mM/z438(M+H)'

iH-NMR(400MHz HE|8)C HBoc
AcCI
(0] - O
HN Py, EDC

) ™

[0111]

tert-Butyl 1l-benzyl-8-ethylamino-1,2,3,4-tetrahydro-2-
oxoquinolin-3-ylcarbamate (300 mg) was dissolved in 1,2-
dichloroethane (2.5 mL), and pyridine (180 mg) was added to
the solution. Under cooling on ice, a solution of acetyl
chloride (179 mg) in 1,2-dichloroethane (2.5 mL) was added
dropwise to the mixture. The resultant mixture was stirred
at room temperature for two hours, and the reaction mixture
was concentrated under reduced pressure. Water was added to
the thus-recovered residue, and the mixture was subjected to
extraction with ethyl acetate. The organic layer was
sequentially washed with 0.1N HCl, saturated agqueous sodium
bicarbonate solution, and saturated aqueous sodium chloride
solution, and dried over sodium sulfate. Solvent was
evaporated under reduced pressure, whereby the title compound

(330 mg) was yielded.
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S(ppm)0.91 1.00(2.4H,m),1.34(0.6H,t,J=7.0Hz),1.45(0.9H,s),1.47(8.1H,s),1
.58(2.1H,s),1.75(0.9H,s),2.68-3.15(2H,m),3.24-
3.43(1H,m),4.10-4.42(2H,m),4.60-
4.70(0.9H,m),5.10(0.1H,d,J=16.5Hz),5.45(0.1H,d,J=16.5Hz),5.72 -5.
88(1.9H,m),6.87-7.32(8H,m). [0112] Example 11(a) Synthesis of

SvaEming 8x(2-axepyrralidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one [0113] NHBoc NH2 P~N O cHCIN
ONEROH OMIRES S {0114] tert-Butyl
2:0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-
3%}@%%%)?112,3,4-tetrahydroquinolin-3-ylcarbamate (399 g) was suspended
inethano] £2 L)) and Toncentratedraydmchloric sxcid (555 4ml.) was @dded to , 1
the suspension, followed by stirring at 60C for 30 minutes. The reaction

mixfufe was eutralize€d-With 25% dgtrebus>sadiuf hydrokide solution under

cQolj ice. The resul ixture, was partitioned 46 between chloroform
a%div%gt?e@,’ gﬁd-{hg gq%'e%%l%%]yé“ Was~ extracted with chloroform. The

organi¢ dayersayere. combined.q pndithe sombinedsqrganic Byer wasdreds . 72
over sodium sulfate. The solvent was evaporated under reduced pressure,
whier8By 1 - 9H,m), 6.87-7.32 (8H, m) .

[0112]

Example 11 (a)

Synthesis of 3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

ylmethyl)-3,4-dihydroquinolin-2 (1H)-one

[0113]
NHBoc NH,
NS0 cHCI N
oﬁ —\,  EtoH oﬁ K@
S S
[0114]

tert-Butyl 2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-
3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylcarbamate (399 g)
was suspended in ethanol (2 L), and concentrated hydrochloric
acid (555 mL) was added to the suspension, followed by
stirring at 60°C for 30 minutes. The reaction mixture was
neutralized with 25% aqueous sodium hydroxide solution under

cooling on ice. The resultant mixture was partitioned
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the title compound (418 g) in a crude form was yielded, which was employed
in the subsequent reaction step without performing further purification.
MS(FAB)M/z342(M+H)" 1H-NMR(400MHz,DMSO-d6,80C)
S(ppm)1.78-2.03(4H,m),2.22-
2.39(2H,m),2.62(1H,t,J=14.5Hz),2.86(1H,dd,J=5.0,14.5Hz),3.32

33HdELm) 46 clehn)=m0,13.0k2), 3562 the aqueous layer was
3.37(1H,m),4.61(1H,d,J=15.5Hz),5.13(1H,d,J=15.5Hz),6.75-

68O S. 965214 M419), 7 27-7.33@ HRD2 0T 1 5P EXAmpleaa (Bpmbined,
Syn eC%is of 3-%mino-l-bengxli-8-(g 0XQ %gc)slidoilr}-l

com

] -yl)- .
3,4-dihy roqumojﬁrrlffl(l?-ﬁgone f01fé/]eNHBoc NH]2e§|{<I VgﬁCT?\?bunbfll\llllfate'

EtQH ©WN0117ad hevpreseduee of kxampledil{a) wasskepeated exceply
47 that tert-butyl 1-benzyl-2-o0xo0-8-(2-oxopyrrolidin-1-yl)-
15218 4-téttshydrogoislin(3-Vfcarbahtate (5187 9) iguged wirkepgthehich

O T S R, NP A o
2p34(Bbk:A) iy 7 4 (LR A JIF 15 HZ) 229%d41,dd, J=5.0,15.0Hz),3.10-
MS (FAB)m/z342 (M+H) "
"H-NMR (400MHz, DMSO-ds, 80°C) :
S(ppm)1.78-2.03(4H, m),2.22—
2.39(2H,m),2.62(1H,t,J=14.5Hz),2.86 (1H,dd,J=5.0,14.5Hz),3.32~
3.39(1H,m),3.46(1H,dd,J=5.0,13.0Hz),3.62~
3.37(1H,m) ,4.61(1H,d,J=15.5Hz),5.13(1H,d,J=15.5Hz),6.75-
6.80(1H,m),6.96-7.14(4H,m),7.27-7.33(1H, m) .
[0115]
Example 11 (b)
Synthesis of 3-amino-l1-benzyl-8-(2-oxopyrrolidin-1-yl) -

3,4-dihydroquinolin-2 (1H)-one

[0116]
~NHBoc ~NH>
N0 cHCl N o
o-_N Lo~ EtOH o-N L A
O T O U
[0117]

The procedure of Example 11 (a) was repeated, except
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4.09(3H,m),4.41-5.25(2H,m),7.02-7.32(8H,m). [0118] Example 11(c)
Synthesis of N-(3-amino-l-benzyl-1,2,3,4-tetrahydro-2-
oxoquinolin-8-yl)-N-ethylacetamide [0119] HBoc H2 cHCI EtOH OyN" OyN\
[0120] The procedure of Example 11(a) was repeated, except that tert-butyl
1-benzyl-8-(N-ethylacetamido)-2-oxo-1,2,3,4-

tetrahlty drequinaliny3-ylcasbamate {323dng) \wasoused;wherebyn the fitle -
compound (240 mg) was yielded. MS(FAB)M/z338(M+H)'
iHNM%(AOGW?WG%}UBzﬁﬁjérf)ow&sai@emate (5.87 g) was used,

T R B NG el Oy BEhabd,

B0k 462 8krd,J=16.0Hz),4.87(0.1H,d,J=16.0Hz),5.13(0
.1H,d,J=16.0Hz),5.34(0.2H,d,J=16.0Hz),5.84(0.7H,d,J=16.0Hz),6
8H-7HB (81 ¢HY1 10 PP Bdrhple 12(a) Synthesis of

3:aminQ-8- %2 oxopyrrolidin-1-yl)-1-(thiophen-3-

yPrﬁ%ﬁﬁ“;/l)l A dihydroquinolin-2(1H)-one D-(-)-tartrate

2.37(6H,m),2.74(1H,t,J=15.0Hz),2.91(1H,dd,J=5.0,15.0Hz),3.10~
4.09(3H,m),4.41-5.25(2H, m),7.02-7.32(8H, m) .

[0118]

Example 11 (c)

Synthesis of N-(3-amino-l-benzyl-1,2,3,4-tetrahydro-2-
oxoquinolin-8-yl)-N-ethylacetamide

[0119]

HBoc H,

[0120]

The procedure of Example 11 (a) was repeated, except
that tert-butyl 1l-benzyl-8-(N-ethylacetamido)-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylcarbamate (323 mg) was used, whereby
the title compound (240 mg) was yielded.

MS (FAB)m/z338 (M+H) "
"H-NMR (400MHz, CDC13) :

O (ppm) 0.93-
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[0122] NHz D-tartaric acid 'NH2 3,5-dichlorosalicyl- NO aldehyde N D-tartaric
acid MeOH 0~ S [0123] 3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (418 g) was dissolved in methanol
(3.1 L), and 3,5-dichlorosalicylaldehyde (17.2 g) and D-(-)-tartaric acid (136

g) were added thereto, followed by stirring at 60C for 11 hours. The reaction
mixture vasi left to stand te epel, and. thezformetbprecipitaies were (0 .64, s) , 1
recovered through filtration. The thus-obtained solid was washed with

m@tﬁéﬂo?&mé ried® %\/ﬁé?eﬁfl the title 'compdind (271 §) (57.8% ee) was
yielded as a, OW 80%1%%”50' 1 SHNMRAQOMGIZ,DMBQ-A880C)) 5. 13

S(ppm)1. 7’9 06(
2. 4024, 0012 79¢1H ,tQ;i4<5112)12<9,5(ibl6ddmz5,(131445&@2)731.3&, #916.0Hz),6
3.39(1H,m),3.67-
3:78(2H,m),L65(PH,s),4.61(1H,d,J=15.5Hz),5.16(1H,d,J=15.5Hz)
g% H,d,J=5.0Hz),7.00-7.04(1H,m),7.08- 7.20(3H,
1H ,dd,J=3.0,5.0Hz). [0124] Example 12(b) Synthesis of
Sm@m@1;b@B;}ﬁlyS-(Z-oxopyrrolidin-l-yl)-3,4-

Synthesis of 3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

ylmethyl)-3,4-dihydroquinolin-2 (1H)-one D-(-)-tartrate
[0122]
NH; D-tartaric acid NH,
3,5-dichlorosalicyl-
o V\b % al::r;y:e o {7 N\& D-tartaric acid
S S
[0123] |

3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H)-one (418 g) was dissolved
in methanol (3.1 L), and 3,5-dichlorosalicylaldehyde (17.2 q)
and D-(-)-tartaric acid (136 g) were added thereto, followed
by stirring at 60°C for 11 hours. The reaction mixture was
left to stand to cool, and the formed precipitates were
recovered through filtration. The thus-obtained solid was
washed with methanol and dried, whereby the title compound
(271 g) (97.8% ee) was yielded as a powdery compound.
"H-NMR (400MHz, DMSO-ds, 80°C) :
O(ppm)1.79-2.06(2H, m),2.23-

2.40(2H,m),2.79(1H,t,J=14.5Hz),2.95(1H,dd,J=5.0,14.5Hz),3.32~
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dihydroquinolin-2(1H)-one D-(-)-tartrate [0125] NH2 NH2 P~N 'O D-tartaric
acid P~N O D-tartaric acid MeOH, H20 O N blc: [0126]
3-Amino-Il-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4- dihydroquinolin-2(1H)-one (1.0
g) was dissolved in a mixture of methanol and water (2 : 1) (20 mL), and
D-(-)-tartaric acid (447 mg) was added thereto, followed by stirring at room
temperatgyenfor3twerhours. The formed precipitates were recovered through
filtration, washed with a mixture of methanol and water (2 : 1), and dried,

whetély thé titlé - Earmplountl (587 ] (98:5% ee)fiias yielded asa powdet(i?)
S(|O|opgR§J }{!%g%ﬁoglhﬂsﬁzoﬁg%a% Cﬁ) @1) 7087

2:82(2m).83(13H,t, I 14HH232 ©% 1 bldd,J=5.0,14.5Hz),3.28-
3.37(1H,m),3.60 50
3[P14(AH m),3.76(1H,dd,J=5.5,13.5Hz),4.07(2H,s),4.69(1H,d,J=15
g—(z%@ 98(# 4,y=15.5Hz),7.01-7.26(8H,m). [0127] Example 13(a)
SIS 0 %3 -amino-8-(2-oxopyrrolidin-1-yl)-1-
(thiophens3ylmethyrdid-dinygrogrinoln-2¢1H)xeperro1idin-1-y1) -3, 4-

dihydroquinolin-2(1H)-one D-(-)-tartrate

[0125]

N D-tartaric acid @
N N N0 D-tartaric acid
°§(_7 b MeOH, H,0 °j/_7 @

[0126]

3-Amino-1l-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4-
dihydroquinolin-2 (1H)-one (1.0 g) was dissolved in a mixture
of methanol and water (2 : 1) (20 mL), and D-(-)-tartaric
acid (447 mg) was added thereto, followed by stirring at room
temperature for two hours. The formed precipitates were
recovered through filtration, washed with a mixture of
methanol and water (2 : 1), and dried, whereby the title
compound (587 mg) (98.5% ee) was yielded as a powdery
compound.
"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.55-1.73(1H,m),1.82-1.95(1H,m),2.11-
2.32(2H,m),2.83(1H,t,J=14.5Hz),2.99(1H,dd,J=5.0,14.5Hz),3.28-

3.37(1H,m),3.60-
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[0128] NH2 NH2 N O sat. NaHCO3 ag. LjN O\ CHCI3 O N S D-tartaric
acid S [0129] 3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one D-(-)-tartrate (254 g) was
suspended in chloroform (1.3 L), and the suspension was extracted with
saturated aqueous sodium bicarbonate solution (1.3 L) The organic layers
were combined; and the, aambited prganiedayer. was adried) oversadigmi, J=15
sulfate. The solvent was evaporated, and ethyl acetate was added to the
thidifdeoveted Yesidue: Thedpretipitdtés Wvete feolered through filtration
angldé" d, whereby the title compound (153 g) was yielded. [a] n25=-6. 1
(C[I . 0, McOH) MS(FAB)mM/z342(M+H)' 1H-NMR(400MHz,DMS0-d6,80C) 51
ofpprmpl.48:2.03(4H,m),2.22-
2.39(2H,m),2.62(1H,t,J=14.5Hz),2.86(1H,dd,J=5.0,14.5Hz),3.32-

3.39(1H5m) 386(1H @8, J=5.0 1R 0MH2Y, 38622 —oxopyrrolidin-1-y1) -1~

T L T

[0128]

NH,

N~ O sat. NaHCO;; aq.

N
om k@ CHCI; 0{7 K(}

D-tartaric acid

[0129]

3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H)-one D-(-)-tartrate (254
g) was suspended in chloroform (1.3 L), and the suspension
was extracted with saturated aqueous sodium bicarbonate
solution (1.3 L). The organic layers were combined, and the
combined organic layer was dried over sodium sulfate. The
solvent was evaporated, and ethyl acetate was added to the
thus-recovered residue. The precipitates were recovered
through filtration and dried, whereby the title compound (153
g) was yielded.
[0]p™°=-6.1°(cl.0,MeOH)
MS (FAB)m/z342 (M+H) "

'H-NMR (400MHz, DMSO-dg¢, 80°C) :
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Example 13(b) Synthesis of (-)-3-amino-I-benzyl-8-(2-oxopyrrolidin-1-yl)-
3,4-dihydroquinolin-2(1H)-one [0131] NHz NH2 N O sat. NaHCO3 ag. N O
CHCI3 O N~ D- j D-tartaric acid [0132] The procedure of Example 10(a) was
repeated, except that 3-amino-I-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4-
dihydroquinolin-2(1H)-one D-(-)-tartrate (250 mg) was used, whereby the title

compeund (k50 mg) was yigldedo [a]D25=-13.5(cl.0,MeOH)
MS(FAB)mM/z336(M+H)' iH-NMR(400MHz,DMSO-d6): S(ppm)1.60
2B ABH )™, 74(1H,§ 51 5: O R, 2291+ d8 =510 A%, OFp) B.16- 5Hz) , 3. 32~

é)?a%(n%_lgﬁ;(ﬁ Aé%/n ggs%_'o )jo c2)§(tér§féutoxyca %(Z)rggtlsrﬁl]nge;e(rle rmglthyl IH-
irdlad-Beyh propaneic @cid J0¥34ENKBOG BIHBaG H, d, J=15.5Hz) , 6. 75~
6.80(1H,m),6.96-7.14(4H,m),7.27-7.33 (1H,m) .

[0130]

Example 13 (b)

Synthesis of (-)-3-amino-1-benzyl-8-(2-oxopyrrolidin-1-yl)-

3,4-dihydroquinolin—-2 (1H)-one

[0131]
NH,
N™ O sat. NaHCO; aq.

Ov\b CHCI, oﬁ

D-tartaric acid

[0132]

The procedure of Example 10 (a) was repeated, except
that 3-amino-1l-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4-
dihydroquinolin-2 (1H)-one D-(-)-tartrate (250 mg) was used,
whereby the title compound (150 mg) was yielded.
[0]p*°=-13.5°(cl.0,MeOH)
MS (FAB)m/z336 (M+H) "
"H-NMR (400MHz, DMSO—ds) :
O (ppm)1.60-
2.37(6H,m),2.74(1H,t,J=15.0Hz),2.91(1H,dd,J=5.0,15.0Hz),3.10-

4.09(3H,m),4.41-5.25(2H, m),7.02-7.32(8H, m) .
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HO2C t-BuOK HO2C HN Mel, DMF N\ 0135]
N-tert-Butoxycarbonyl-D-tryptophan (3.0 g) was dissolved in
N,N-dimethylformaldehyde (30 mL) under argon, and potassium
tert-butoxide (as 12% tetrahydrofuran solution) (17.7 g) was added dropwise
thereto under cooling on ice, followed by stirring for 15 minutes. A solution of
iogmmethane (2.1 g) in N,N-dimethylformaldehyde (3.0 mL) was added to the
mixture, and stirring was performed for 10 minutes. The resultant mixture
weRfsaritibhed BetdiBehe30% hqueous citric acid solution and ethyl acetate,

: . , 0 - .
and, (e organie Iayer was seanentialy washed i 3006 aaueppis clbc, Acid,

sofution and saturated aqueous sodium-chlo ution, followed by drying

ovensodiwy sulfatesEhe selvept was evaporated under reduced pressure,
and diisopropyl ether was added to the thus-recovered residue. The
ptédipitates were recovered through filtration, washed with diisopropy! ether,
53 and dried under reduced pressure, whereby the title compound (1.89 g)
was yielded ABYM/z319(M+H)' iH-NMR(4OOMHz,DMSﬁj§E
8(ppm)1.33(§ni§9§%(1H,dd,J:9.5,14.5Hz),3.12(1H,dd,J:4. oc

S5Hz),3.72

7.1y

4.5),4.13(1H,dt,J=4.5,9.5Hz),6.99- 7.06i_2lrém 7
D

,7.38(1H,d,J=8.0Hz), 1sBWOKI=8.0Hz H,br S).

Mel, DMF

[0135]

N-tert-Butoxycarbonyl-D-tryptophan (3.0 g) was
dissolved in N,N-dimethylformaldehyde (30 mL) under argon,
and potassium tert-butoxide (as 12% tetrahydrofuran solution)
(17.7 g) was added dropwise thereto under cooling on ice,
followed by stirring for 15 minutes. A solution of
iodomethane (2.1 g) in N,N-dimethylformaldehyde (3.0 mL) was
added to the mixture, and stirring was performed for 10
minutes. The resultant mixture was partitioned between 30%
aqueous citric acid solution and ethyl acetate, and the
organic layer was sequentially washed with 30% aqueous citric
acid solution and saturated aqueous sodium chloride solution,
followed by drying over sodium sulfate. The solvent was
evaporated under reduced pressure, and diisopropyl ether was
added to the thus-recovered residue. The precipitates were

recovered through filtration, washed with diisopropyl ether,
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[0136] Referential Example 1(b) Synthesis of
(R)-2-(tert-butoxycarbonylamino)-3-(1-ethyl-IH- indol-3-yl)propanoic acid
[0137] NHBoc NHBoc HO2C t-BuOK HO2C HN (\ Eti, DMF N [0138] The
procedure of Referential Example 1(a) was repeated, except that
N-tert-butoxycarbonyl-D-tryptophan (462 mg) and ethyl iodide (184 gL) were
used, wheseby the title compound (456-ag) wascypldathe title compound
MS(FAB)m/Z333(M+H) iH-NMR(400MHz,DMSO-d6): 54

8(ppmyL.32(3AY, J@ﬁéﬁ% 1.33(9H,s),2.97(1H,dd,J=9.0,14.5Hz),

3%54( H,dd ;Z §1 z) 4.09-4.20(3H,m),6.95- 7.04(2H,m),7.08
2H,m).7.41 1 8 OHz),7.53(1H,d,J=8.0Hz),12.50- 12.70(1H,br).

[Omsa}qﬂe;femmlr@wna@ 1(c) Synthesis of
(R)-2-(tert-butoxycarbonylamino)-3-[1-(2- fluoroethyl)-1H-indol-3-yl]propanoic
aCidfO140] NH BodcNHBoL? HO2C4-BaO K DMF HB2¢3 - 12 (1H,dd, J=4.5, 14

.5Hz),3.72(3H,s),4.13(1H,dt,J=4.5,9.5Hz),6.99~
7.06(2H,m),7.10-
7.17(2H,m),7.38(1H,d,J=8.0Hz),7.54(1H,d,J=8.0Hz),12.58(1H, br
S) .

[0136]

Referential Example 1 (b)

Synthesis of (R)-2-(tert-butoxycarbonylamino)-3-(l-ethyl-1H-

indol-3-yl)propanoic acid

[0137]

I§IHBoc I;IHBoc
HO,C™ t-BuOK HO,.C~

HI;I/ Etl, DMF 5
[0138]

The procedure of Referential Example 1(a) was repeated,
except that N-tert-butoxycarbonyl-D-tryptophan (462 mg) and
ethyl iodide (184 UL) were used, whereby the title compound
(456 mg) was yielded.

MS (FAB)m/z333 (M+H) *

'H-NMR (400MHz, DMSO—dg) :
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010 x FN HNTfO 'jJaF [0141] The procedure of Referential Example 1(a)
was repeated, except that N-tert-butoxycarbonyl-D-tryptophan (700 mg) and
2-fluoroethyl 4-methylbenzenesulfonate (753 mg) were used, whereby the
titte compound (538 mg) was yielded. MS(FAB)mM/z351(M+H)'
iH-NMR(400MHz,DMSO-d6):

SEnPEY.- B3(9k:S), 2. 980H 5ithJ 9. 524 52),3. 236HH 0,34 524 0, 14, 5Hz2) ,
.5HZ),4.12-4.20(1H,m),4.38

43502 H. A W62 (1H 2,054 :5H2), 4 742 R%; 724 876,96 2585 7.07(2H,m),7.10-
771.%(@(—5@)1,{17.45(.](}—%,9,J=9.OHz),7.80(1H,d,J:8.OHz),12.57(1H,br S). [01421

14

Referential EXample 1(d) Synthesis of
(R)-25(tert;butoxycarponytanin®)3:)-prapy-lit jadol-3-yhpropanaie @cid
[01431 NHBoc NHBoc HO2C t-BuOK, DMF HO2C HN N (\ [01441

12.70(1H, br) .

[0139]

Referential Example 1(c)

Synthesis of (R)-2-(tert-butoxycarbonylamino)-3-[1-(2-

fluoroethyl)-1H-indol-3-yl]propanoic acid

[0140]
I;IHBoc I§IHBoc
HO,C t-BuOK, DMF HO,C
v o v
HN sO-F N
Lo \
F
[0141]

The procedure of Referential Example 1(a) was repeated,
except that N-tert-butoxycarbonyl-D-tryptophan (700 mg) and
2—-fluoroethyl 4-methylbenzenesulfonate (753 mg) were used,
whereby the title compound (538 mg) was yielded.

MS (FAB)m/z351 (M+H) "

"H-NMR (400MHz, DMSO—ds) :
d(ppm)1.33(9H,s),2.98(1H,dd,J=9.5,14.5Hz),3.13(1H,dd, J=4.5,14
.5Hz),4.12-4.20(1H,m),4.38-

4.50(2H,m),4.62(1H,t,J=4.5Hz),4.74(1H,t,J=4.5Hz),6.96-
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The procedure of Referential Example 1(a) was repeated, except that
N-tert-butoxycarbonyl-D-tryptophan (1.0 g) and 1- iodopropane (838 mg)
were used, whereby the title compound (1.11 g) was yielded.
MS(FAB)M/z347(M+H)" iH-NMR(400MHz,DMSO-d6):
S(ppm)0.81(3H,t,J=7.5Hz),1.32(9H,s),1.67-
1778(2bm)2.97(1H,dd,J=9.5,14.5Hz),3.12(1H,dd,J=5.0,14.5H2),
4.07(2H,t,J=7.0Hz),4.11-4.19(1H,m),6.95-7.04(2H,m),7.18-

720Q2H:F .41 11, 013=8.0F2); P31 A, 3480 AzY, 12 .56(1H,BF )/ 561/ br
[01451 Referential Example 1(e) Synthesis of
(I%—Z-(tert-butoxycarbonylamino)-3-(1-isopropyl- 1H-indol-3-yl)propanoic acid
[06NHBoc NHBoc HO2C t-BuOK, DMF HO2C HN 5; N 01471 The
procedure of Referential Example 1(a) was repeated, except that
NRerebatddcarbeayiFdaryptéphan (3.0 g) and isopropyl

e e BB B e AT CYObiH DAE oy
8(pp)1.33(9hs) b4 h 3, 05356.5Hz),1.42(3H,d,J=6.5Hz),2.97(1

[0143]
I;IHBoc NHBoc
HO,C t-BuOK, DMF HO.C
7z 7
HN T 5N
[0144]

The procedure of Referential Example 1(a) was repeated,
except that N-tert-butoxycarbonyl-D-tryptophan (1.0 g) and 1-
iodopropane (838 mg) were used, whereby the title compound
(1.11 g) was yielded.

MS (FAB)m/z347 (M+H) "

"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.81(3H,t,J=7.5Hz),1.32(9H,s),1.67-
1.78(2H,m),2.97(1H,dd,J=9.5,14.5Hz),3.12(1H,dd,J=5.0,14.5Hz),
4.07(2H,t,J=7.0Hz),4.11-4.19(1H,m),6.95-7.04(2H, m), 7.18-
7.20(2H,m),7.41(1H,d,J=8.0Hz),7.53(1H,d,J=8.0Hz),12.56 (1H, br

S) .
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H,dd,J=9.5,14.5Hz),3.13(1H,dd,J=4.5,14.5Hz),4.15-
4.24(1H,m),4.63-4.77(1H,m),6.97-
7.05(2H,m),7.11(1H,dt,J=1.0,8.0Hz),7.25(1H,s),7.44(1H, d,J=8.0
Hz),7.52(1H,d,J=8.0Hz),12.57(1H,br s). [01481 Example 14(a) Synthesis of
tert-butyl (2R)-4-methyl-l-oxo-1-[2-0x0-8-(2-
oxopyaolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4- 57
tetrahydroquinolin-3-ylamino]pentan-z-ylcarbamate [0149] NHBoc H NHBoc
~ARHZENA HDEAWSE HEIR) O ~NLI~ 1 HOBt, DMF O N\ [0150]

ino-8-(2-oxopyrrolidin-1-yN)-1-(thiophen B
I%r%et%q S§ 4- é%ycﬁ%t%néﬁn 2% )fone Eo %/%nsmd)ssolveé |ﬁSOpr0pyl

MNﬂlﬂaﬁimyﬁowa@ﬁ&yQﬁdﬁdna¢1@nd to the solutlon were sequentially
added N-tert-butoxycarbonyl-D- leucine monohydrate (382 mg),
1{Rydrekybenzotriazole (207 mg), and
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (294 mg) under
cooling on icphNHWBwed by stirring at room temperature foNdBleg!r- The
resultant mixiure was extracted with ethyl acetate and water, and the

sequentially. BW viivrturdd@alieots sodium

bicarbonate solution and saturated aqueous sodium
-

[0147]

The procedure of Referential Example 1(a) was repeated,
except that N-tert-butoxycarbonyl-D-tryptophan (3.0 g) and
isopropyl 4-methylbenzenesulfonate (3.17 g) were used,
whereby the title compound (1.48 g) was yielded.

MS (FAB)m/z347 (M+H) "

"H-NMR (400MHz, DMSO-ds) :
O(ppm)1.33(9H,s),1.41(3H,d,J=6.5Hz),1.42(3H,d,J=6.5Hz),2.97(1
H,dd,J=9.5,14.5Hz),3.13(1H,dd,J=4.5,14.5Hz),4.15-
4.24(1H,m),4.63-4.77(1H,m),6.97-
7.05(2H,m),7.11(1H,dt,J=1.0,8.0Hz),7.25(1H,s),7.44(1H,d,J=8.0
Hz),7.52(1H,d,J=8.0Hz),12.57(1H,br s).

[0148]

Example 14 (a)

Synthesis of tert-butyl (2R)-4-methyl-l-oxo-1-[2-0x0-8-(2-

oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
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chloride solution, followed by drying over sodium sulfate. The solvent was
evaporated under reduced pressure, and the thus-recovered residue was
purified through silica gel column chromatography (chloroform : methanol =
50 : 1), whereby the title compound (832 mg) was yielded.
MS(FAB)M/z555(M+H)" 1H-NMR(400MHz,DMSO-d6,80C)

8{prpmMY0.87(3k:d,d55 0H2);Q: 83 o, 3=b.0kz) 2. 39(U5)1a49(2 58
H,t,J=7.0Hz),1.58-1.70(1H,m),1.82-2.06(2H,m),2.24-

239(3% m),2.74(1H,t,J=14.0Hz),2.95-3.05(1H,m),3.34-
3.43(1H,m),3.70-3.81(1H,m),4.00-4.08(1H,m),4.35-
4.44(1H,m),4.59(1,@_,§,J=15.5H2 5.17(1H,d,J=15.5Hz),6.57(1H,br ﬁ' NHBoc

s),6.80( JI5108.0Hz),7.02HBAE1H m),7.09- 7.14(1H,m), 714 N20@2H,
m),7.32H. 0,5.0HID776(EH,d, J=6AsEHED151] Exanple 14(b
Synthesigof tert-buty! (PR)-3-(1- hyI-IHﬂﬂﬁUﬁQ‘-‘l- N O
oxo- B0 -gf{@opyrrolidin-l-yl)-l-(thﬁ)‘aﬁé oN
ylmethyl)=1,2,3,4=t@rahydroquinolin-3-ylamino]propan-2- Mam te J0152]

NH2 NHBoc H NHBoc N + HO2C WSCHCI O~N~ " ( HOBt, DMF O~N> N N
~/ S [0153]
[0150]

(=)-3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H)-one (500 mg) was
dissolved in N,N-dimethylformaldehyde (5 mL), and to the
solution were sequentially added N-tert-butoxycarbonyl-D-
leucine monohydrate (382 mg), l-hydroxybenzotriazole (207 mg),
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (294 mg) under cooling on ice, followed by
stirring at room temperature for one hour. The resultant
mixture was extracted with ethyl acetate and water, and the
organic layer was sequentially washed with saturated agqueous
sodium bicarbonate solution and saturated agqueous sodium
chloride solution, followed by drying over sodium sulfate.
The solvent was evaporated under reduced pressure, and the
thus—-recovered residue was purified through silica gel column
chromatography (chloroform : methanol = 50 : 1), whereby the
title compound (832 mg) was yielded.

MS (FAB)m/z555 (M+H) *
"H-NMR (400MHz , DMSO-dg, 80°C) :

O (ppm)0.87(3H,d,J=5.0Hz),0.89(3H,d,J=5.0Hz),1.39(9H,s),1.49(2
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The procedure of Example 14(a) was repeated, except that
(-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (268 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-(1-methyl-IH-indol-3- yl)propanoic acid (284
mg) synthesized in Referential Example 1(a) were used, whereby the title
campauad. (658 mp)eas yielded, b9, MS{EAB)0¥z642(M+Hl)'2 4 -
w1NMR@m0MHzDMSOd6)

Stppr) 2801 19T (MY At32(0H, sPH285-2 .45(ak+ fAp 2. Bom) - 3 - 34~

2,79 ) 09(1H J=5 Hz 3

3. 38%:;&%') 7%(3 %14 %g)ﬁﬁss(sH %%’4 67958?1% P

S241H.m):0. 8@(.1% 52 QH7)56.9441Hx, 378 5H2), 6.016181 )= 6 . 57 (1H, br
7.5Hz),7.08-7.17(6H,m),7.34

745 H MY Fe LM dl1F7 SHH B.2 (AW, d 327 5 Hz) M [0 I54Example 14(c)
Synmesl% fter; bﬁyl (2R)-3-(1-ethyl-IH-indol-3-yl)-1-oxo-

1-[2- xo bxopyrrolldln 1-yl)-1-(thiophen-3-ylmethyl)- 1,2,3,
Astetrabydraqyinokin-grylaminolpropan-2ylcarbamate n[Q1551 NH2 NHBoc H

NHBoc N N+ HOZC WSC HCIN O HOBt, DMFO NN S OS
[0151]

Example 14 (b)
Synthesis of tert-butyl (2R)-3-(l-methyl-1H-indol-3-yl)-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-

ylcarbamate
[0152]
H, NHBoc NH
N . Hozc wsc HCI P
o N HOBt, DMF
oS A
[0153]

The procedure of Example 14 (a) was repeated, except
that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H) -one (268 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-(l-methyl-1H-indol-3-
yl)propanoic acid (284 mg) synthesized in Referential Example
1(a) were used, whereby the title compound (558 mg) was

yielded.
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[0156] The procedure of Example 14(a) was repeated, except that
(-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (200 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-(1-ethyl-IH-indol-3-yl)propanoic acid (234 mg)
synthesized in Referential Example 1(b) were used, whereby the title
camEFaEh (283 mg)wmas yielded. MS(FAB)M/z656(M+H)' 60

iH- NMR(4OOMHZ DMSO- d6)

SR §(§’(1M§8(1@F§9rf)di 86-2.45(5H,m), 2. 58-

2 77%@ F)l% gi(}[?( 5 9. OI_%Z%)P 10( H )%%?6%3%9';: 60—

S22(4khm):H.79(1d4 d2\1=3® Ohlfz)xﬁ 93(bH KCLQ 8c5I-JL)57..@Qéldezl>=, 3.30-
7.5Hz),7.05-7.23(6H,m),7.37
7A3HM)P.59(1H, 623=8.0H2)L817(BH B =T )0HzY./{0157] Example 14(d)

Syntjess oer ) R LG oreeUY DN, ) o 01 1, -

1-0 -0X0-8- oxobyrroll In-I- 0|dhen 3-
ytmethyl):1,253,4-tetrahydreqyinolin-3-ylamino]propan-2- ylcarbamate [0158]

NH2 NHBOC H NHBOc N N+ HO2C :?: O/ NONP I
7.45(2H,m),7.61(1H,d,J=7.5Hz),8.21(1H,d,J=7.5Hz) .

[0154]

Example 14 (c)

Synthesis of tert-butyl (2R)-3-(l-ethyl-1H-indol-3-yl)-1-oxo-—
1-[2-0x0-8—-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-ylcarbamate

[0155]

NH, NHBoc H %

m" , Ho:L WSC-HCI ‘@00 )

0{7 % d HOBt, DMF N N
| N el

s RO A

[0156]

The procedure of Example 14 (a) was repeated, except
that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H) -one (200 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-(l-ethyl-1H-indol-3-yl)propanoic
acid (234 mg) synthesized in Referential Example 1 (b) were
used, whereby the title compound (283 mg) was yielded.

MS (FAB)m/z656 (M+H) "
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N(\ [0159] The procedure of Example 14(a) was repeated, except that
(-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (350 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-[1-(2-fluoroethyl)-1H-indol-3- yl]propanoic acid
(431 mg) synthesized in Referential Example 1(c) were used, whereby the
title-corrpounstZ44Mag) was 61 yielded. MS(FAB)M/z674(M+H)'
1H-NMR(400MHz,DMSO0O-d6,80C) S(ppm)1.32(9H,m),1.82-2.07(2H,m),2.24-
2040@M, )3D50(EH, tlﬁdimcbkﬂz)%w(m tlef)=8.021.5OHz),2.94-

3.0 ) ( 5Hz),3.32-3.42(

38%;5%423% fxﬁ g‘a_k' 333234205 W, 3 %55 5, 9. 02y, 3.

A66(2HRm) i 7B(LH.t 3452@&@MZ(M@,JF.J@SM,@@#J:M,sb .01-
6.78(1H,dd,J=1.5,5.0Hz),6.98-7.06(2H,m),7.08-
7522’(%HH7)W> 38(1R, 603 0. 01) 7 40P PH (41948 BRzR 7B 7(IH0 (1H, £, J=

0(1 =7.0QHz)..[0160] Example 14(e) Synthesis of
tert 2 § éxggi(% q % LP

oxopyr(ghdmﬂ,-yl.)ﬂ (tlh{oab@&@.mlmthyl)ilzz;@aéd, J=7.0Hz) .
tetrahydroquinolin-3-ylamino]-3-(1-propyl-IH-indol-3-yl)-
pidgan-R-ylcarbamate [0161] NH2 NHBOC H NHBoc

Example 14 (d)

Synthesis of tert-butyl (2R)-3-[1-(2-fluoroethyl)-1H-indol-3-
yl]-1-oxo-1-[2-0x0-8—-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
ylcarbamate

[0158]

H
H, NHBoc N

, HoLC WSC-HCI @NIO S %/
@ KQ F?@ HOBt, DMF OKNJ K@;

The procedure of Example 14 (a) was repeated, except

[0159]

that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H)-one (350 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-[1-(2-fluorocethyl)-1H-indol-3-
yl]propanoic acid (431 mg) synthesized in Referential Example

1(c) were used, whereby the title compound (744 mg) was
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N N+ HO2C ::; NO N [0162] The procedure of Example 14(a) was
repeated, except that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3- 62
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (500 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-(1-propyl-IH-indol-3- yl)propanoic acid (641 mg)
synthesized in Referential Example 1(d) were used, whereby the title
comypaisd. (1.05 g) was yielded. MS(FAB)M/z670(M+H)'
1H-NMR(400MHz,DMS0O-d6,80C)

ﬂégﬁﬁf’}é B5(3H 741 BHZ),1.31(9H,s),1.72-1. 81(2H m),1.84- 2.06(2H,m),2.25

GRS s s 0 22
3B M)A Q42 1, IET:0H2) 420, m) , 2. 24

4.42(2H,m),4.58(1H,d,J=15.5Hz),5.17(1H,d,J=15.5Hz),6.41(1H,s)
@78@1@%)%5@@%%@5&0&%% ), 79065, dd, J=5.0,15.0Hz) , 2. 94~

75323%%%[? §yét€1fgé|%§o t’ert la( )H%n?l?ls%%%gy%% indol- yl[)oi(?s]
0308k [21 1@)@78 -{2-oxopymrotidin- ﬂny,l)@.l5(11h10phen -3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-
4.66(2H,m),4.75(1H,t,J=5.0Hz),5.17(1H,d,J=15.5Hz),6.44(1H,s),
6.78(1H,dd,J=1.5,5.0Hz),6.98-7.06 (2H,m), 7.08—
7.22(5H,m),7.33(1H,dd,J=3.0.5.0Hz),7.40(1H,d,J=8.0Hz),7.57 (1H
,d,J=8.0Hz),7.80(1H,d,J=7.0Hz) .

[0160]

Example 14 (e)

Synthesis of tert-butyl (2R)-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2, 3, 4~
tetrahydroquinolin-3-ylamino]-3-(1l-propyl-1H-indol-3-y1l) -
propan-2-ylcarbamate

[0161]

NH, NHBoc NHBoc

@[\/NIO . HO;(':? WSC-HCI @D;D
oﬁ K@ ;N/ HOBt, DMF {7 b

[0162]
The procedure of Example 14 (a) was repeated, except

that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
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ylcarbamate [0164] NHBoc NH2 N HBoc N N + HO, WSC HCIN O O O'ON |
\\ HOBt, DMF p,N>~/ S 63 0165] The procedure of Example 14(a) was
repeated, except that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (500 mg) and (R)-2-
(tert-butoxycarbonylamino)-3-(1-isopropyl-IH-indol-3- yl)propanoic acid (609
mosytikhesizeddn Referential zxample 1(e) were usedy wherebydhe tifle2 -
compound (1.12 g) was Yyielded. MS(FAB)m/zG?O(M+H)
1H-RIVIRRFOOMMZD RIS @4d6180e) ~3~ (1 -propyl-1H-indol-3-

SEPOTN R ATH 0 oo

(1R t 4.5Hz),

218Q(LHyBY 2.90=31 15(A 2 1a)3. Mﬁéth(iﬂe6c£bﬂnﬂc5thj),3-3085 g) was
3.42(1H,m),3.68-3.80(1H,m),4.27- 4.42(2H,m),4.57(1H,d,J=15.5Hz),4.61-
4Y7L2?(3.l‘liﬁﬁ‘1) 5.17(1H,d,J=15.5Hz),6.36- 6.50(1H,m),6.77(1H,d,J=5.0Hz),6.93-

@%&M;Eg?&ﬁf §80Hz) 7.55(1H,d,J=8.0Hz),7.79(1H,d,J= 7.0Hz).

'H- NMR (400MHz, DMSO-dg, 80°C) :
d(ppm)0.85(3H,t,J=7.5Hz),1.31(9H,s),1.72-1.81(2H,m),1.84-
2.06(2H,m),2.25-
2.39(2H,m),2.59(1H,t,J=14.5Hz),2.80(1H,dd,J=5.0,15.0Hz),2.92~
3.03(1H,m),3.09-3.19(1H,m),3.33-3.42(1H,m),3.70-
3.81(1H,m),4.04(2H,t,J=7.0Hz),4.27-
4.42(2H,m),4.58(1H,d,J=15.5Hz),5.17(1H,d,J=15.5Hz),6.41(1H, s)
,6.78(1H,dd,J=1.5,5.0Hz),6.95-7.04(2H,m), 7.06—-
7.20(5H,m),7.31-7.40(2H,m), 7.53-7.58(1H,m), 7.80(1H,d,J=7.0Hz) .
[0163]

Example 14 (f)

Synthesis of tert-butyl (2R)-3-(l-isopropyl-1H-indol-3-yl)-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
ylcarbamate

[0164]

I';lHBoc

NH, NHBoc H =
@N\AQ) 4 HOL _WSC-HCGI Q\/N\/EOO =
o N 7 HOBt, DMF N N
O By My X

63



[0166] Example 15(a) Synthesis of (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylJpentanamide [0167] 64 H NHBoc H NH2 N N g cHCI
" NNO ONEtOH O N 0168] tert-Butyl (2R)-4-methyl-l-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetoalmypdroquinolin-3-ylamino]pentan-2-ylcarbamate (588 mg) was dissolved
in ethanol (2.9 mL), and concentrated hydrochloric acid (1.2 mL) was added
thereto. Tftfe RiiRtfe “has Hedt&dt 50C While Beifgstivret-fst 3R HfifEtes.

The, fesultant mixtyre was neylralized yith saturated sodi,, piearhonate
solution under co&hng on ice. utggequent , the mixture was extracted with

ethylacetate, apd-theraqueous: hayemwas funthenextracteduwyith thyl @oetate.
The organic layers were combined, and the combined organic layer was
wHsheE With TarGaiee 3Bdii thlordd Soltion: fellbwed biyndpfing over

W L T R
1(e) were used, whereby the title compound (1.12 g) was
yielded.

MS (FAB)m/z670 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.32(9H,s),1.43(3H,d,J=6.5Hz),1.43(3H,d,J=6.5Hz),1.82-
2.08(2H,m),2.24-2.40(2H,m),2.56(1H,t,J=14.5Hz),2.68-
2.80(1H,m),2.90-3.15(1H,m),3.14(1H,dd,J=6.0,14.5Hz),3.30-
3.42(1H,m),3.68-3.80(1H,m),4.27-
4.42(2H,m),4.57(1H,d,J=15.5Hz),4.61-
4.72(1H,m),5.17(1H,d,J=15.5Hz),6.36-
6.50(1H,m),6.77(1H,d,J=5.0Hz),6.93-
7.21(6H,m),7.26(1H,s),7.28-
7.35(1H,m),7.40(1H,d,J=8.0Hz),7.55(1H,d,J=8.0Hz),7.79(1H,d, J=
7.0Hz) .

[0166]

Example 15(a)

Synthesis of (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide

[0167]
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MS(FAB)M/z455(M+H)' 1H-NMR(400MHz,DMSO-d6,80C)
S(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.23-
1.33(1H,m),1.45-1.56(1H,m),1.68-2.06(SH,m),2.25-
2.39(2H,m),2.76(1H,t,J=14.0Hz),2.95 65
3.04(1H.m).3.28(1H.dd,J=5.0,8.5Hz),3.31-3.42(1H,m),3.68-
3.80(1H.m).4.39(1H.dd,J=5.0,13.5Hz).4.59(1H,d,J=15.5Hz),5.17( 1H,
d,J=15.5Hz),6.76-6:p2(INIHB®G0 7.19(4H, H NH;

m),7.32(4H, N.5.0Hz),8.11(1H,br s). [0169] Example is

of (2R (1W-indol-3-yl)-

0X0-8-{2:0 { "rQ-y < thiophenﬁﬂﬂhﬂ}l,z,& o

tetrahydgoquinolin-3-yl]propanamide [017E}9||¥HBOC HNH2 N, Gl
e

0 BO N N [0171] The procedure of Ex@mple 15(a)
repeated, except tert-butyl (2R)-3-(1-methyl-IH-indol-3
0X0-8-(2-oxopyrrolidth-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]propan-2-ylcarbamate (549 mg) was used,
whereby the title compound (357 mg) was yielded. MS(FAB)mM/z542(M+H)'

1H-NMR(4OOMHZ,DI\/ISO-d6,80C)
tert-Butyl (2R)-4-methyl-1-oxo-1-[2-0x0-8-(2-

oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylcarbamate (588 mg)
was dissolved in ethanol (2.9 mL), and concentrated
hydrochloric acid (1.2 mL) was added thereto. The mixture
was heated at 50°C while being stirred for 30 minutes. The
resultant mixture was neutralized with saturated sodium
bicarbonate solution under cooling on ice. Subsequently, the
mixture was extracted with ethyl acetate, and the aqueous
layer was further extracted with ethyl acetate. The organic
layers were combined, and the combined organic layer was
washed with saturated sodium chloride solution, followed by
drying over sodium sulfate. The solvent was evaporated under
reduced pressure, whereby the title compound (416 mg) was
yielded.

MS (FAB)m/z455 (M+H) *

"H-NMR (400MHz, DMSO-ds, 80°C) :

S (ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.23-
1.33(1H,m),1.45-1.56(1H,m),1.68-2.06(5H,m),2.25-

2.39(2H,m),2.76 (1H,t,J=14.0Hz),2.95-
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S(ppm)1.65-2.03(4H,m),2.24-
2.39(2H,m),2.67(1H,t,J=14.5Hz),2.82(1H,dd,J=5.0,8.0Hz),2.96(1
H,dd,J=5.0,10.5Hz),3.14(1H,dd,J=5.0,9.5Hz),3.36-
3.40(1H,m),3.57(1H,dd,J=3.0,5.0Hz),3.72- 66
3.75(4H,m),4.38(1H,dd,J=5.0,9.0Hz),4.59(1H,d,J=16.0Hz),5.15(1

Hyd & 16:401z) 6. 29((H 0l 410H7), 8.9752.0362H jmB 70914, m) , 3. 68—
7.19(5H,m),7.30-7.36(2H,m),7.55(1H,d,J=8.0Hz),8.02(1H,br). [0172]
Exampléfiisie) Syathedis of (ZRT-2%amine-32(1-&thA-(Hindol34h)-RERLoxo-L 7 (
8-(2-axapyrrolidin-1-yl)-1-(thi -3-yimethyl)-1,2,3,4-
telt('%ér%yg%ﬂqéi'n%iﬁ%%l]é?oﬁé%n@&e’ %?7%]'8 ﬁ NHBoc HNH2 NN cHCION
N7O10 NHEOHION NN a1 74RTbe proeedyre. of EExample 45(a) was
repeated, except that tert-butyl (2R)-3-(1-ethyl-IH-indol-3-yl)-1-ox0-1-[2-
0k81g-#2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinglin-3-ylamino]propan-2-ylcarbamate (283 mg) was used,
v‘\%}éarer%dl?hg%t@g{::ompound (206 mg) was yielded. MS(FAB)M/z556(M+H)'
15, NMR4QOMHZ DMSQ-06:806) 3- (1-methyl-1H-indol-3-y1) -N-[2-
S(ppm)1.33(3H,t,J=7.0Hz),1.74-2.43(7H,m),2.69-

238 281,111); 289¢1H el J<8.0,10.0Hz)13. {1 21 0=5.0y 10 OHz),) -1, 2, 3, 4~

tetrahydroquinolin-3-yl]propanamide

[0170]

NHBoc H NH;
N

H A T
N : :
cHCI
N N tOH N KO N
N,/ 0 Ny, S
|
RS

o\V\JK@

S

[0171]

The procedure of Example 15(a) was repeated, except
that tert-butyl (2R)-3-(l-methyl-1H-indol-3-yl)-1l-oxo-1-[2-
ox0—-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3, 4-
tetrahydroquinolin-3-ylamino]propan—-2-ylcarbamate (549 mqg)
was used, whereby the title compound (357 mg) was yielded.

MS (FAB)m/z542 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :

d(ppm)1.65-2.03(4H, m),2.24-
2.39(2H,m),2.67(1H,t,J=14.5Hz),2.82(1H,dd,J=5.0,8.0Hz),2.96 (1
H,dd,J=5.0,10.5Hz),3.14(1H,dd,J=5.0,9.5Hz),3.36-

3.40(1H,m),3.57(1H,dd,J=3.0,5.0Hz),3.72~
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3.55(1H,dd,J=3.5,5.5Hz),4.15(2H,q,J=7.0Hz),4.25-
5.23(4H,m),6.80(1H,d,J=5.0Hz),7.00(1H,t,J=7.5Hz),7.06-
7.21(5H,m),7.27(1H,s),7.38 67
7.47(2H,m),7.56(1H,d,J=8.0Hz),8.38(1H,d,J=7.0Hz). [0175] Example 15(d)
Synthesis of (2R)-2-amino-3-[1-(2-fluoroethyl)-1H-indol-3-
yH-N42-0x0n8-(2-opyralidjn-1syl)-15(thiophen:3oyinmethy)=1,2,3Hz) , 5. 15 (1
4-tetrahydroquinolin-3-ylJpropanamide [0176] H NHBoc HNH2 NN N O
chIci-o 0156| R - EtOH 69N NT H177F The-procédbifd 6F Example“15(a)
wesigpested. except gt fet- bty (OR) L (2 fuorpgtfy ek Syl-1-
0x0-1-[2-0X0-8-(2- oxopyrro I) 1- |op en-

ylroethyl)- 1 ,2,3,4- tetrahydroqumolln -3-ylamino]propan-2- ylcarbamate (590
mg) was used, whereby the title compound (466 mg) was yielded.
MSEERBFMAS3a{M+H)' 1H-NMR(400MHz,DMSO-d6,80C)

N o o et S La g A0 ) - (2-oxo-

207(1Hm) 3,063 14(HH.m),3 30r 3.4 1 BoM3:3-52v 1me thyl) -1, 2, 3, 4-
3.62(1H,m),3.68-3.80(1H,m),4.30-4.48(3H,m),4.52-
tetrahydroquinolin-3-yl]propanamide

[0173]

[0174]

The procedure of Example 15(a) was repeated, except
that tert-butyl (2R)-3-(l-ethyl-1H-indol-3-yl)-1-oxo-1-[2-
o0x0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]propan-2-ylcarbamate (283 mg)
was used, whereby the title compound (206 mg) was yielded.

MS (FAB)m/z556 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.33(3H,t,J=7.0Hz),1.74-2.43(7H,m),2.69—
2.81(2H,m),2.89(1H,dd,J=5.0,10.0Hz),3.12(1H,dd,J=5.0,10.0Hz),
3.55(1H,dd,J=3.5,5.5Hz),4.15(2H,q,J=7.0Hz), 4.25~
5.23(4H,m),6.80(1H,d,J=5.0Hz),7.00(1H,t,J=7.5Hz),7.06-

7.21(5H,m),7.27(1H,s),7.38-
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4.68(2H,m),4.70 68
4.80(1H,m),5.15(1H,d,J=15.5Hz),6.79(1H,d,J=5.0Hz),6.95-
7.04(2H,m),7.05-7.23(5H,m),7.27-
7.34(1H,m),7.41(1H,d,J=8.0Hz),7.57(1H,d,J=8.0Hz),8.03- 8.14(1H,m).
[0178] Example 15(e) Synthesis of

(2R x-2{amjno-N+ZHex08-Q-oxepyHolidm:-2¢/)-H, d, J=7.0Hz) .
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl]-3-
(1-ptdpyl-IH-indol-3-yl)-propanamide [0179] H NHBoc H NH2 N N p cHCI
P=NONP~N C{)N NMOHNQO(O,,0 SS) [0180] The procedure of
Examﬁjle 15(a) was repeated, except that tert-butyl

(2R)rir@¢a-4 -[2roxeBy (2:0xapyisolidinil-yh- f luoroethyl) -1H-indol-3-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yhahind]-B2(12propyi- K-indeR 8Lyl R pislianr-R-yltarbanate CFF®img) was
used, whereby the tjtle compound (560 mg),was yielded. .
e o TR NSO DVSa-de ggpanani de

S(ppMY9.85(3H,t,J=7.0Hz),1.57-2.07(6H,m),2.22-

g

I§IHBoc H,

H H =
o N N \m/%%:z:i> EtOH o N N t)wr/%%:z::>
ol ey m\ﬂé
S
F

The procedure of Example 15(a) was repeated, except

[0177]

that tert-butyl (2R)-3-[1-(2-fluoroethyl)-1H-indol-3-yl]-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
ylcarbamate (590 mg) was used, whereby the title compound
(466 mg) was yielded.

MS (FAB)m/z574 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :

d(ppm)1.70-2.09(4H, m),2.21-
2.39(2H,m),2.67(1H,t,J=14.5Hz),2.83(1H,dd,J=8.0,14.0Hz),2.88~-
2.97(1H,m),3.06-3.17(1H,m),3.30-3.41(1H,m),3.52~
3.62(1H,m),3.68-3.80(1H,m),4.30-4.48(3H,m),4.52-

4.68(2H,m),4.70-
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2.38(2H,m),2.60-2.71(1H,m),2.80-
2.98(2H,m),3.12(1H,dd,J=5.0,14.5Hz),3.33-3.41(1H,m),3.53 69
3.62(1H,m),3.69-3.79(1H,m),3.98-4.08(2H,m),4.31-
4.41(1H,m),4.59(1H,d,J=15.5Hz),5.15(1H,d,J=15.5Hz),6.80(1H,d,
J=7.1Hz),6.99(1H,t,J=7.2Hz),7.07-7.19(SH,m),7.24(1H,s),7.38- 7.43(2H,

m), 8.56{1;1nd, )57 7Hz):8.38(H I=Tukhizp [0281} Exampleoka(f) Synthesis of
(2R)-2-amino-3-(1-isopropyl-IH-indol-3-yl)-N-[2-

oxo Bt (Zoxepyrrofidinl 1 34) 2 {tAidpheR-3-yImethyl)-1,2,3,4-

tetr roquinalin;3-y|lpropanamijde [0182].H.NHBog | 2 N,N,cHCI O
0155 =kt %?d?eu‘lﬁrg{ﬁ'é‘ig?ﬁ%@q%(a')]’wé]g %'géé?téd&%kl\égﬁt) [?ﬁatotgert-bum
(2R)-3+(1=isepropyl-IH-indol-3-yl)-1-oxo0-1-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)- 1,2,3,
4ltetréhydroquinolin-3-ylamino]propan-2-ylcarbamate (800 mg) was used,
V\’@erebé the fi Ie)compound (651 mg) was yielded. MS(FAB)mM/z570(M+H)'
1H-RNMR{400MFiz, DMSO-d6,80C)
Sﬁ@ﬁﬁﬁéé¥K3Hﬂi@?ﬁ#ﬂjzh%fM%SH#%Q;@§ﬂiéﬁlémbxopyrrolidin—l—yl)—
2.17(4H,m),2.22-2.38(2H,m),2.64(1H,t,J=14.5Hz),2.76-

2195(2HL AN B2 230 HekI+5.0)14. 6Bz}, 343034 2{ 1 ne®5g0 L in-3-y1] -3~

(1-propyl-1H-indol-3-yl) —-propanamide

[0179]

[0180]

The procedure of Example 15(a) was repeated, except
that tert-butyl (2R)-1-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-y1l)-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
ylamino] -3-(l-propyl-1H-indol-3-yl)-propan—-2-ylcarbamate (779
mg) was used, whereby the title compound (560 mg) was yielded.
MS (FAB)m/z570 (M+H) *
"H-NMR (400MHz, DMSO-ds, 80°C) :
O (ppm)0.85(3H,t,J=7.0Hz),1.57-2.07(6H,m),2.22-
2.38(2H,m),2.60-2.71(1H,m),2.80-

2.98(2H,m),3.12(1H,dd,J=5.0,14.5Hz),3.33-3.41(1H,m),3.53~
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70 3.64(1H,m),3.68-3.80(1H,m),4.30- 4.42(1H,m),4.58(1H,d,J=15.5Hz),4.62-
4.72(1H,m),5.15(1H,d,J=15.5Hz),6.78(1H,d,J=5.0Hz),6.93- 7.20(6H,m),7.24
7.34(2H,m),7.41(1H,d,J=8.0Hz),7.55(1H,d,J=8.0Hz),7.98- 8.15(1H,m).

[0184] Example 15(g) Synthesis of
(2R)-2-amino-3-(1H-indol-3-yl)-N-[2-0x0-8-(2-

oxopyrrolidiny 1-yl)ed-(thiophem-3=ylnsethyD4l,263,48, m) , 4. 31—
tetrahydroquinolin-3-yl]propanamide [0185] H 1) Boc-D-Trp-OH H 19H2 2
WSEHCHHOW? DME O O'N 2} eHE1 2 EtOH AN o £86] The Prédeduréddf . d,
Example 14(q) repeated, pt-that

O A (3 oL oh 1-(iapheA .
yimethyDs3 4y dinydsaquinalin-2(1 F-ones(300mg,) aad. Netert:
butoxycarbonyl-D-tryptophan (294 mg) were used, whereby tert- butyl
(ZR)-81(H-indol-3-yl)-1-0x0-1-[2-0x0-8-(2-
oxopyrrolidin-1-yD-1-(thiophen-3-ylmethyl)-1,2,3,4-

teﬁ?{agh)ﬁr%qgﬁ%o i!n-3-ylamino]propan-z-ylcarbamate was yielded.

Subseruenty othe (proceguse 0h Exampleila(a) wyas repeataed o except that- [2-

the compound prepared as described above was used, 71
ox0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-

5H,m),7.24(1H,s),7.38~-

tetrahydroquinolin-3-yl]propanamide

[

[0182]
@HBoc H H,
- N

Q?;o'/ cHCl Q@%%
oﬁ\(}i EtOH OXNJKQ)N\

[0183]

O 2Z2T

The procedure of Example 15(a) was repeated, except
that tert-butyl (2R)-3-(l-isopropyl-1H-indol-3-yl)-1-oxo-1-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-ylcarbamate
(800 mg) was used, whereby the title compound (651 mg) was
yielded.

MS (FAB)m/z570 (M+H) *

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.44(3H,d,J=6.5Hz),1.44(3H,d,J=6.5Hz),1.80-
2.17(4H,m),2.22-2.38(2H,m) ,2.64(1H,t,J=14.5Hz),2.76-

2.95(2H,m),3.13(1H,dd,J=5.0,14.5Hz),3.30-3.42(1H,m),3.54-
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whereby the title compound (438 mg) was yielded. MS(FAB)m/z528(M+H)'
1H-NMR(400MHz,DMS0-d6,80C) S(ppm)1.65-2.07(4H,m),2.23-
2.39(2H,m),2.67(1H,t,J=14.5Hz),2.82(1H,dd,J=8.0,14.0Hz),2.94(
1H,dd,J=5.0,14.5Hz),3.14(1H,dd,J=5.0,14.5Hz),3.33-
3.42(1H,m),3.59(1H,dd,J=2.0,8.0Hz),3.70-

3374k, in)pd. 38 (14, dlel, Io5. 0xl 3 5Hz) 4058(1H,d,J=15.5Hz),5.16(
1H,d,J=15.5Hz),6.79(1H,dd,J=1.0,5.0Hz),6.93-7.19(7H,m),7.28-
74364(%141?#7)“7 BA(TH, 61I=8 OHZ2)°8 20t Hbr°s) 10. 58(1H br s). [0187]

a I yat fN i 0X0 -fetra, y

Vi (O188] bt NHIAG HICOORIA Nr AL 1056 & P CRIGE H © EOH
NH&b'I ©H [@189].M46-Bromo-8-nitro-2-oxo-1,2,3,4- tetrahydroqumolln -3-
yl)acetamide (15 g) was suspended in ethanol (150 mL), and ammonium
f&rn%éz(@% gY ahll 1HEPd=E (Water cortent 53y <4 .5 §¥ Wwete added
tkéer%o gmxture was heated at 80C while being stirred for 30 minutes,
and water (T 0 mL) and ethanol (150 mL) were added thereto, followed by
filtratiom while being heated. The filtrate was concentrated under 72 reduced

pressure, and the formed precipitates were recovered
Example 15(g)

Synthesis of (2R)-2-amino-3-(1H-indol-3-yl)-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl]propanamide

[0185]
' NH
H 1) Boc-D-Trp-OH H : 2
2 WSC-HCI
o HOBt, DMF (o]
oN 2) cHCI, EtOH oﬁ HN
U0 0
[0186]

The procedure of Example 14 (a) was repeated, except
that (-)-3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H) -one (300 mg) and N-tert-
butoxycarbonyl-D-tryptophan (294 mg) were used, whereby tert-
butyl (2R)-3-(1lH-indol-3-yl)-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]propan-2-ylcarbamate was yielded.
Subsequently, the procedure of Example 15(a) was repeated,

except that the compound prepared as described above was used,
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through filtration. The thus-obtained solid was washed with ethanol and
diisopropyl ether, followed by drying, whereby the title compound (8.5 g) was
yielded. MS(FAB)m/z220(M+H)' iH-NMR(400MHz,DMSO-d6):
S(ppm)1.90(3H,s),2.73-2.93(2H,m),4.33-
4.43(1H,m),5.06(2H,s),6.42(1H,d,J=7.5Hz),6.55(1H,d,J=7.5Hz),6

T0dH89=7h5BHz),81k6(dbhg J=80HE) 9. 54(1H;s} [0LAQ]dxample 17
Synthesis of 3,8-diamino-3,4-dihydroquinolin-2(1H)-one dihydrochloride
[BEOEAMACANAR BHEI'N O N O NH2 H EtOH NH2 H 2HCI [0192]

la\lggd% d%i&odgﬁ%zf-%pe%%dgtegibgf_roquinoIin-3- yl)acetamide (8.4 g) was

concentfat ydrochloric acid (84 mL), and the mixture was

hgated pt 140G far three -hours yehile being stirred, followed by stirring under
cooling on ice. The formed precipitates were recovered through filtration,

ahdthédhuslobtainéd Solio wasdvastied itk ethans!; foifovfed By Gtgihgs - 94 (
wherely the tife cprapound (914 3 9) Wasyiglded s MS(FABIM/Z1 78(M+HY
3.42(1H,m),3.59(1H,dd,J=2.0,8.0Hz),3.70~
3.79(1H,m),4.38(1H,dd,J=5.0,13.5Hz),4.58(1H,d,J=15.5Hz),5.16(
1H,d,J=15.5Hz),6.79(1H,dd,J=1.0,5.0Hz),6.93-7.19(7H,m),7.28~
7.36(2H,m),7.54(1H,d,J=8.0Hz),8.10(1H,br s),10.58(1H,br s).
[0187]

Example 16

Synthesis of N-(8-amino-2-oxo-1,2,3,4-tetrahydroquinolin-3-

y1l)acetamide

[0188]
Br NHAc HCO;NH, NHAc
10% Pd-C
N O N0
EtOH
No, H NH, H
[0189]

N- (6-Bromo-8-nitro-2-oxo-1,2,3,4-tetrahydroquinolin-3—

yl)acetamide (15 g) was suspended in ethanol (150 mL), and

o\

)

ammonium formate (28.8 g) and 10% Pd-C (water content: 53

(1.5 g) were added thereto. The mixture was heated at 80°C
while being stirred for 30 minutes, and water (150 mL) and
ethanol (150 mL) were added thereto, followed by filtration

while being heated. The filtrate was concentrated under
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iH-NMR(400MHz,DMSO-d6):
S(ppm)3.06-3.25(2H,m),4.15-4.27(1H,m),6.93-7.01(2H,m),7.03-
7.11(1H,m),7.45-8.20(3H,br),8.62-8.78(3H,m),10.43(1H,s). [0193] Example
18 Synthesis of (2R)-2-amino-N-(8-amino-2-0xo0-1,2,3,4-
tetrahydroquinolin-3-yl)-4-methylpentanamide [0194] NHBoc NH HO2 H
NHBae &iNFH2 2 gexdi. cHaZHhetGd drh&dH OB DME NRH2MNHZe k85 ed
3,8-Diamino-3,4-dihydroquinolin-2(1H)-one dihydrochloride (9.0 g) was
stiSpended i N K eirmethyfornaldehyaB (90 L), Snd HiethylafhiinBd 5 HER
was added to the suspension.under cooli nice, Subsequently,
e S e T e A8y B VY wnereny
hydeoxybenzotiiazale {4.869) and d=ethyl:34(3ed .
dimethylaminopropyl)carbodiimide hydrochloride (7.67 g) were sequentially
alda&BAB thé TBdUrEt Followed by stirring at room temperature for one hour.
T the re mi ere added saturated aqueous sodium bicarbonate
s%ﬁ%@wr% (Z}tﬁy n%%:é?a 6,85\.% Wwater, and the mixture was subjected to 74

extraction. Ihenrganiclayer wassseguentially;washed with water and
saturated aqueous sodium chloride solution, and was dried over sodium

salfdte( Tthengolve b Wals evaporated Bnded="7 - 5Hz) , 6. 55 (1K, d, J=7.5Hz) , 6

.70 (1H,d,J=7.5Hz),8.16(1H,d,J=8.0Hz),9.54 (1H, s) .
[0190]
Example 17

Synthesis of 3,8-diamino-3,4-dihydroquinolin-2(1H)-one

dihydrochloride
[0191]
NHAc NH,
cHCI
H (o) H O
NH, EtOH NH, 2HCI
[0192]

N-(8-Amino-2-oxo0-1,2,3,4-tetrahydroquinolin-3-
yl)acetamide (8.4 g) was added to concentrated hydrochloric
acid (84 mL), and the mixture was heated at 110°C for three
hours while being stirred, followed by stirring under cooling
on ice. The formed precipitates were recovered through
filtration, and the thus-obtained solid was washed with

ethanol, followed by drying, whereby the title compound (9.17
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reduced pressure, and the precipitates were filtered by use of ethyl acetate,
whereby tert-butyl (2R)-1-(8-amino-2-oxo- 1,2,3,
4-tetrahydroquinolin-3-ylamino)-4-methyl-lI-oxopentan-2- ylcarbamate (12.4 g)
was yielded as a diastereomeric mixture. Subsequently, the thus-obtained
tert-butyl (2R)-1-(8-amino-2-

0%0- 14253, 44tetrabydroquinolin-3-ylamino)-4-methyl-I-
oxopentan-2-ylcarbamate (7.68 g) was dissolved in ethanol (77 mL), and
cYACEAB At RYS§rOENTDric acid (34 mL) was added thereto, followed by

hqg_‘tm%tp 606G while bein ;t_irred for 30 minutes. The resultant mixture was
neutra |zeé with “Saturate 6aqueous sodium bicarbonate solution under

ceelipg) andee andsyas then subjected 1q extraction svth; chlorotorm, , Thes -
organic layer was washed with saturated aqueous sodium chloride solution
andldriddiover Sodien? salfate! The sclvent dvds eévEpBiatéd thdertedueed
pref'ﬁsng?, and the thus-recovered residue was purified through silica gel

CJ) umn chromatography (chloroform : methanol = 15 : 1), whereby the title
cempaund {diastereomer of lower polarity: 2.85 g, diastereomer of higher
polarity: 2.73 g) was yielded. Diastereomer of lower polarity:

MS(RAB /2 291 (NRHH)- IHENMRAVOMHZIDMSG-dBjo -1, 2, 3, 4~
SR ST SR DO AN AT O H L
1,90(3k,m),2.76(1H,t,J=14.5Hz),3.00(1H,dd,J=6.0,15.0Hz),3.21(
1H,dd,J=4.5,9.5Hz),4.29(1H,dt,J=6.0,15.0Hz),5.07(2H,s),6.43(1

H,d,J=7.5Hz),6.55(1H,d,J=7.5Hz),6.71(1H,t,J=7.5HZ),8.34(1H,d,
gHBoc

t;lHBoc

- H
N H § H Y¥h2
N ° WSC-HCI NSO EtOH qj;o ©

H, H NH, H

NH:™  ouci  HOBL,DMF N

gz

[0195]

3,8-Diamino-3, 4-dihydrogquinolin-2 (1H) -one
dihydrochloride (9.0 g) was suspended in N,N-
dimethylformaldehyde (90 mL), and triethylamine (15 mL) was
added to the suspension under cooling on ice. Subsequently,
N-tert-butoxycarbonyl-D-leucine monohydrate (9.87 g), 1-
hydroxybenzotriazole (4.86 g), and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (7.67 g) were
sequentially added to the mixture, followed by stirring at
room temperature for one hour. To the resultant mixture were
added saturated aqueous sodium bicarbonate solution, ethyl

acetate, and water, and the mixture was subjected to

74



J=7.0Hz),9.60(1H,s). Diastereomer of higher polarity:

MS(FAB)mM/z291(M+H)" iH-NMR(400MHz,DMSO-d6):
S(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.21-
1.30(1H,m),1.43-1.51(1H,m),1.70-
1.88(3H,m),2.78(1H,t,J=14.5Hz),2.99(1H,dd,J=6.0,15.0Hz),3.24(

1Ekdd J=4i%9.5HZ)4. 26 ganic layer was sequentially washed with
4.35(1H,m),5.07(2H,s),6.43(1H,d,J=7.5Hz),6.55(1H,d,J=7.5HZz),6

TG(ARFt, 3275+ 8. 326FH =P GH f)?g.@@”(‘l H},’sl)QI[G(i@GF E%(%\Fr;}rﬂé qgpnd was

Synthesis of tert-butyl (2R)-1-(8-ami -2-0x9-1,2.3,4-
o 1 X
ha ydroguino i%%—%/ ar?ﬁ%o%%—?nethy -?-oi%p‘é%?fn- 23icarbamate [0187f

Boeq bR HNEBaE, N BO LA EBNN N 80 + DsOn IMFr(G 1 tNH2H W2tk e
[0198] (2R)-2-Amino-N-(8-amino-2-o0xo0-1,2,3,4-
tetfalffdroquitistined i) -ametipétahahiitE {2.88g); thé S 76 tiastereomer

K;Lh' t?rﬁ?—ogagya%%}?inoedui{] E{?'m—pge— jéf r\rllvia}lso )Sygpr%gggglinl—oxopentan—Z—
,N-dinfe hyﬁorma € y%e (ti% mf), and the

ylcarbamate (12.4 g) was yielded as a diastereomeric mixture.
Subsequently, the thus-obtained tert-butyl (2R)-1-(8-amino-2-
oxo-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-methyl-1-
oxopentan—-2-ylcarbamate (7.68 g) was dissolved in ethanol (77
mL), and concentrated hydrochloric acid (34 mL) was added
thereto, followed by heating to 60°C while being stirred for
30 minutes. The resultant mixture was neutralized with
saturated aqueous sodium bicarbonate solution under cooling
on ice and was then subjected to extraction with chloroform.
The organic layer was washed with saturated agueous sodium
chloride solution and dried over sodium sulfate. The solvent
was evaporated under reduced pressure, and the thus-recovered
residue was purified through silica gel column chromatography
(chloroform : methanol = 15 : 1), whereby the title compound
(diastereomer of lower polarity: 2.85 g, diastereomer of
higher polarity: 2.73 g) was yielded.

Diastereomer of lower polarity:

MS (FAB)m/z291 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

S (ppm)0.87(3H,d,J=6.5Hz),0.91(3H,d,J=6.5Hz),1.22-

1.31(1H,m),1.43-1.52(1H,m),1.72-
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suspension was stirred under cooling on ice. Di-tert- butoxycarbonate (1.96
g) and triethylamine (1.25 mL) were added to the resultant mixture, and
stirring was performed at room temperature for 30 minutes. The resultant
mixture was extracted with water and ethyl acetate, and the organic layer
was sequentially washed with water and saturated aqueous sodium chloride

solwions The) organic layer was dried 0ves . sodiunm) sulfate; anditheosplyent. 21
was evaporated under reduced pressure. The formed precipitates were

récovéted fircugh Titfation Arid etk dried, Whéretsy e ftid édripotind (289!
glded, M3 ( %EH'Q/ A %%Féﬁf‘%gﬁf)%ﬁ? %4 (1m, g,

%ppmio 87(3H d, '88(3H, 1.41-

150(26Hm), 1056 61.68(1H,m),2.72-
2.82(1H,m),2.91(1H,dd,J=6.0,15.0Hz),4.03-4.12(1H,m),4.29-
AD3S(IFERD BT (2H, S 6342 Hh e 7L 5M7),6.55(1H,d,J=7.5Hz),6

9 lH d,J=8.5Hz),8.05(1H,d,J=7.5HZz),9.59( 1H,s).
[é%( iléﬂl%iamp%_!%)zgléfﬁ/nthess of tert-butyl
(2R)rui8- t4-ehigrobutanamjdo)-2-oxo- 1,2,3,

4-tetrahydroquinolin-3-ylamino]-4-methyl-lI-oxopentan-2- ylcarbamate 0200]
79 (HHBGG HINKBOe NHz) , 0.89 (3H,d, J=6.5Hz) ,1.21-

1.30(1H,m),1.43-1.51(1H,m),1.70-
1.88(3H,m),2.78(1H,t,J=14.5Hz),2.99(1H,dd,J=6.0,15.0Hz), 3.24(
1H,dd,J=4.5,9.5Hz),4.26-
4.35(1H,m),5.07(2H,s),6.43(1H,d,J=7.5Hz),6.55(1H,d,J=7.5Hz),6
.70 (1H,t,J=7.5Hz),8.32(1H,d,J=7.0Hz),9.60(1H, s) .

[0196]

Example 19

Synthesis of tert-butyl (2R)-1-(8-amino-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylamino)—-4-methyl-1-oxopentan-2-

ylcarbamate
[0197]
H I§|H2 H I\;.IHBoc
Nﬁ Boc,0, EtsN N
N Yo © o
NH, H
[0198]

(2R) -2-Amino-N-(8-amino-2-oxo-1,2, 3, 4-

tetrahydroquinolin-3-yl)-4-methylpentanamide (2.38 g), the
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N -CI'Cl iN N sat.NaHC03 O NH H PNHz H AcOEt | [0201] tert-Butyl
(2R)-1-(8-amino-2-0x0-1,2,3,4-
tetrahydroquinolin-3-ylamino)-4-methyl-lI-oxopentan-2- ylcarbamate (300 mg)
was dissolved in ethyl acetate (5 mL), and 4-chlorobutyryl chloride (0.1 mL)
and saturated aqueous sodium bicarbonate solution (5 mL) were added
thereta.clhemaixtde wagisiirrec uader gooling ondae far 45 aminutes apdwa s
then subjected to extraction with water and ethyl acetate. The organic layer

wWasSRasHEd with Satliratetbagiedqs SadifhveRlofidé sotitior ahd Was dried

oyer, sodium sulfate The S Ollvent was evaPorated under re cetd ressure,
irre nder_. coo o)

58{??&8%% compound (377 mg) was yield fded. Mcé?lfA B)m/z4 %(M+H)

ihhhﬂﬂﬁgé@@bﬁﬁéEﬁw$€lgﬁ)g and triethylamine (1.25 mL) were
S(ppm)0.87(3H,d,J=6.5Hz),0.88(3H,d,J=6.5Hz),1.39(9H, s) 1.42-
1@5@@@4 i), 1-56- E69UMHEM) 1. 98-208(@H  Af)2. 4B PrBE@HIAR, 283 ormed at

2 94 rr%ﬂs%%a(lH dd Jfo6ro3105 gn)ﬁnztztezl(zlfll’{[é‘] rGeglljfgan(%Armlxture was
4645@3@3)5@ 93(IH, di )78 OH2)H.95(bhd J=8:QHz), 7:06(IHib IS rganic layer
7.5Hz),7.33(IH,d,J=8.0Hz),8.13(IH,d,J=7.5Hz),9.37(IH,s),9.73( 78
was sequentially washed with water and saturated aqueous
sodium chloride solution. The organic layer was dried over
sodium sulfate, and the solvent was evaporated under reduced
pressure. The formed precipitates were recovered through
filtration, and was dried, whereby the title compound (2.59
g) was yielded.
MS (FAB)m/z391 (M+H) "
"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.87(3H,d,J=6.5Hz),0.88(3H,d,J=6.5Hz),1.39(9H,s),1.41-
1.50(2H,m),1.56-1.68(1H,m),2.72-
2.82(1H,m),2.91(1H,dd,J=6.0,15.0Hz),4.03-4.12(1H,m), 4.29-
4.38(1H,m),5.07(2H,s),6.42(1H,d,J=7.5Hz),6.55(1H,d,J=7.5Hz), 6
70(1H,t,J=7.5Hz),6.96(1H,d,J=8.5Hz),8.05(1H,d,J=7.5Hz), 9.59 (
1H,s).
[0199]
Example 20
Synthesis of tert-butyl (2R)-1-[8-(4-chlorobutanamido)-2-oxo-
1,2,3,4-tetrahydroquinolin-3-ylamino]-4-methyl-1-oxopentan-2-
ylcarbamate

[0200]
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1H, s) [0202] Example 21 Synthesis of tert-butyl
(2R)-4-methyl-1-oxo-I-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-
ylamino]pentan-2-ylcarbamate 0203] H NHBoc H NHBoc NaH N OO N O~H
DMF O N H CI 0204] tert-Butyl (2R)-I-[8-(4-chlorobutanamido)-2-oxo 1,2,3,
4-tetrahydroquinolin-3-ylamino]-4-methyl-lI-oxopentan-2- ylcarbamate (350
mg) was dissolved in N,N- dlmethy rmaldehyde (4.0 mL) and sqellumNHBOC
hydride (34 mg].yvasl\udﬁm-’theret under coﬂng on jge SHL]
for : ltant migpre ed wi :
ace rgaiéc Ia%r was—washed—wﬁh—saturate ague O
ide drieds@YeNapio0Y sulfge Tﬁsd-llent was
evapg ﬁtgﬂunder reduced pressurp,gbpteby the tM:Wound (325 mQ)
was

ed. MS(FAB)mM/z459(M+H)' iH-NMR(400MHz,DMSQ-d6): 79
S(ppm)0.87(3H,d,J=6.5Hz),0.88(3H,d,J=6.5Hz),1.39(9H.s),1%b
1.50(2H,m),1.56-1.70(IH,m),2.08-

[0201]

tert-Butyl (2R)-1-(8-amino-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylamino)—-4-methyl-1-oxopentan-2-
ylcarbamate (300 mg) was dissolved in ethyl acetate (5 mL),
and 4-chlorobutyryl chloride (0.1 mL) and saturated aqueous
sodium bicarbonate solution (5 mL) were added thereto. The
mixture was stirred under cooling on ice for 45 minutes and
then subjected to extraction with water and ethyl acetate.
The organic layer was washed with saturated agqueous sodium
chloride solution, and was dried over sodium sulfate. The
solvent was evaporated under reduced pressure, whereby the
title compound (377 mg) was yielded.
MS (FAB)m/z496 (M+H) "
"H-NMR (400MHz, DMSO-ds) :
d(ppm)0.87(3H,d,J=6.5Hz),0.88(3H,d,J=6.5Hz),1.39(9H,s),1.42-
1.52(2H,m),1.56-1.69(1H,m),1.98-2.08(2H,m),2.48-
2.56(2H,m),2.83-
2.94(1H,m),3.04(1H,dd,J=6.0,15.0Hz),3.71(2H,t,J=6.5Hz),4.04~
4.14(1H,m),4.35-
4.45(1H,m),6.93(1H,d,J=8.0Hz),6.95(1H,d,J=8.0Hz),7.06(1H,d, J=

7.5Hz),7.33(1H,d,J=8.0Hz),8.13(1H,d,J=7.5Hz),9.37(1H,s),9.73(
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2.18(2H,m),2.40(2H,t,J=8.0Hz),2.90(IH,t,J=15.0Hz),3.06(IH,dd,
J=6.0,15.0Hz),3.56-3.74(2H,m),4.04-4.13(IH,m),4.36- 4.46(IH,m),6.92
7.03(2H,m),7.12(IH,d,J=7.5Hz),7.18(IH,d,J=7.5Hz),8.13(IH,d,J=
7.5Hz),9.81(1H,s). [0205] Example 22 Synthesis of tert-butyl
(2R)-4-methyl-l-oxo-I-[2-0x0-8-(2-
oxapynrolidin-1-yl)-I-(pyridin-2-ylmethyl)-1,2,3,4- tetrahydroquinolin-3-ylamino]
pentan-2-ylcarbamate [0206] H NHBoc H N HBoc N N Ccx:c NaH, DMF
ONE #H Br N ONE LJ LJ 0207] tert-Butyl (2R)-4-methyl-I-oxo-I-[2-0x0-8-(2-
oFg%gﬁ])gdigil-yl)-l,Z,3,4-tetrahydroquinolin-3-
ylamino]pentan-2-ylcarbamate (320 mg) was dissolved in N,N
dimethyfermaldehyde: (404yk), @d 2-hresmomethylpwidine [ bydsobremide
(216 mg) and sodium hydride (67 mg) were added thereto under cooling on
icexFeltewed byistirting for bné- Rodr.tRie résidtrtmb@ire"was subjected to
exﬁracti%r%xvithngo S ura{egﬁgggoys ammonium chloride solution and ethyl

atetate. The organic layer was washed with water and saturated aqueous
seditim chloride solution, and then dried
H l;lHBoc H NHBoc
N~ N.
SeSEEING wwsl
o NH H DMF N H
QT:\/’\jsl Qﬁ(—;7

[0204]

tert-Butyl (2R)-1-[8-(4-chlorobutanamido)-2-oxo-
1,2,3,4-tetrahydroquinolin-3-ylamino]-4-methyl-1-oxopentan-2-
ylcarbamate (350 mg) was dissolved in N,N-
dimethylformaldehyde (4.0 mL), and sodium hydride (34 mg) was
added thereto under cooling on ice, followed by stirring for
1.5 hours. The resultant mixture was extracted with water
and ethyl acetate. The organic layer was washed with
saturated aqueous sodium chloride solution, and then dried
over sodium sulfate. The solvent was evaporated under
reduced pressure, whereby the title compound (325 mg) was
yielded.
MS (FAB)m/z459 (M+H) "

'H-NMR (400MHz, DMSO—d¢) :
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over sodium sulfate. The solvent was evaporated under reduced pressure,
and the thus-recovered residue was purified through silica gel column
chromatography (ethyl acetate : methanol = 20 : 1), whereby the title
compound (315 mg) was yielded. MS(FAB)mM/z550(M+H)'
iH-NMR(400MHz,DMSO-d6):

S PPPBE(3 ke, J=6:5H7)50.87(3Hsd, 056, 5H2)-8.37{9h,9). B40sx, 5) , 1. 42—
1.50(2H,m),1.55-1.67(IH,m),1.72-1.86(IH,m),1.90-

21-A2H ™. 20-286(H M) 29313, 203H,m),3.20-

3.52(2H,m),3.88-4 m),4.32- B

<30 D 00148 B11e) 1 B S g2+ 2 08 1t
7325((H,m)p8 A, 6. o7~ OHZ) @.89r8.48(Ibkim).. 16208] Rxampie 23

Synthesis of (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-
okepyrrélidini1-§/h2Ae(pyridin-2-ylmethyl)-1,2,3,4-

tetr quinalin-3-yllpentanamide 0209 HBo H2iN ;qg-xcx _
e G ON O O KN N OAL0] FhG Procadire bf Sxatiple 151a wab -
repeated, exeent that tert-butyl (2R)-4-methyl-l-oxo-1-[2-oxo-8-(2-
oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3,4-

[0205]

Example 22

Synthesis of tert-butyl (2R)-4-methyl-l-oxo-1-[2-0x0-8-(2-

oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3, 4~

tetrahydroquinolin-3-ylamino]pentan-2-ylcarbamate

[0206]
H  NHBoc H  NHBoc
N N
Yj\ NaH, DMF Tfj\
y 0 - .
o N Br |§|/ oN AN
|
~J 4
[0207]

tert-Butyl (2R)-4-methyl-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-y1l)-1,2,3,4-tetrahydroquinolin-3-
ylamino]pentan-2-ylcarbamate (320 mg) was dissolved in N,N-
dimethylformaldehyde (4.0 mL), and 2-bromomethylpyridine
hydrobromide (216 mg) and sodium hydride (67 mg) were added
thereto under cooling on ice, followed by stirring for one

hour. The resultant mixture was subjected to extraction with
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tetrahydroquinolin-3-ylamino]pentan-2-ylcarbamate (300 mg) was used,
whereby the title compound (234 mg) was yielded. MS(FAB)m/z450(M+H)'
1H-NMR(400MHz,DMSO0O-d6,80C)
S(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.24-
1.33(1H,m),1.46-1.56(1H,m),1.60-1.98(5H,m),2.12-

220(@HmP. 95+ 032, 3 223 d(2H e, 3s67-ut ion and ethyl
3.78(1H,m),4.45(1H,dd,J=6.0,13.0Hz),4.75(1H,d,J=16.5Hz),5.14(
1%89@‘1% 5H§1)‘ei O7E23GH. AYCT. 64t EH S0 Wit HZzy 8 00~ and

5224 80000124 8HR). 10211 Examol 24(8) SYRiNesis o oy

2 -met 4 me 0Xx0-1

0%0=8-(Z-exomyrrolidinet=y))- 1r(tbiophen-3tyImethy)-dpd3s-ed under
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan-2- ylcarbamate
[CZEBZ P14 NHZ & HNA NHIBOC N BOCYBSOHRSCHE | "RID WO N 1ed

DME cxi, NO S O 0213 E d,
eXUS5L Hhat 2RY2-almiocd by RE oK B 2 Botgrol e e

In{thiophen-3-yimethyl)r ], 2.8 4rtatiahyekogquinolin-3myllnemanamide {4002 s
mg) and 2-(tert-butoxycarbonylamino)-2- methylpropanoic acid (215 mg)
were sedl; whereby the title

MS (FAB)m/z550 (M+H) *

"H-NMR (400MHz, DMSO—ds) :

O (ppm)0.86 (3H,d,J=6.5Hz),0.87(3H,d,J=6.5Hz),1.37(9H,s),1.40-
1.50(2H,m),1.55-1.67(1H,m),1.72-1.86(1H,m),1.90-
2.14(2H,m),2.20-2.36(1H,m),2.93-3.10(2H, m), 3.20-
3.52(2H,m),3.88-4.14(1H,m),4.32-

5.20(3H,m), 7.00(1H,d,J=8.5Hz),7.06-7.33(5H,m), 7.63~
7.75(1H,m),8.14(1H,d,J=7.0Hz),8.39-8.48(1H,m) .
[0208]

Example 23

Synthesis of (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3, 4~
tetrahydroquinolin-3-yl]pentanamide

[0209]
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compound (510 mg) was yielded. MS(FAB)M/z640(M+H)'
iH-NMR(400MHz,DMSO-d6):
8(ppm)0.85(3H,d,J=6.5Hz),0.87(3H,d,J=6.5Hz),1.33(3H,s),1.35(3
H,s),1.37(9H,s),1.49-1.72(3H,m),1.81-2.06(2H,m),2.23-
2.39(2H,m),2.77(1H,t,J=14.5Hz),2.92(1H,dd,J=5.0,14.5Hz),3.31-
3.40(1H,m),3.68-3.79(1H, M

4.45(2H, m) 4. 58(1H HJ 0E 16(1H,d,J=15.5Hz),6. 56(1H br H '}'H2

ethyl -1,2,3,4-tetrahydroggioyn-3 83
ylati an-2<ylamino]-1-oxopropan-2- ylcarbamaﬁiﬁk
HN)i>K\ oc Ba -OH H= WSCHCI, HOBt gqc2o | OMEKOy
(2R)-2-amino-3-(1- methyl -|[H-indol-3-yl)-N-[2-0x0-8-(2-

[0210]

The procedure of Example 15(a) was repeated, except

that tert-butyl (2R)-4-methyl-1l-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan—-2-ylcarbamate (300 mg)
was used, whereby the title compound (234 mg) was yielded.

MS (FAB)m/z450 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.24~
1.33(1H,m),1.46-1.56(1H,m),1.60-1.98(5H,m),2.12~
2.29(2H,m),2.95-3.13(2H,m),3.22-3.44(2H,m),3.67-
3.78(1H,m),4.45(1H,dd,J=6.0,13.0Hz),4.75(1H,d,J=16.5Hz),5.14(
1H,d,J=16.5Hz),7.07-7.23(5H,m), 7.64(1H,dt,J=2.0,7.5Hz),8.00~
8.22(1H,br),8.40(1H,d,J=4.5Hz) .

[0211]

Example 24 (a)

Synthesis of tert-butyl 2-methyl-1-[(2R)-4-methyl-1l-oxo-1-[2-
ox0—8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3, 4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1l-oxopropan—2-
ylcarbamate

[0212]
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oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide (344 mg) was used, whereby the title
compound (502 mg) was yielded. MS(FAB)M/z727(M+H)'
iH-NMR(400MHz,DMSO-d6):
S(ppm)1.25(6H,d,J=5.0Hz),1.31(9H,s),1.81-2.42(4H,m),2.61-
2.79(2H,m),3.05-3.18(2H,m),3.22-3.55(3H,m),3.72(3H,s),4.29-

5.36(4H,m),6.73-6. smH m),6.98-7.21(8H,m),7.35- 7.42(2H,
m),7.56(1H,d,J=K.OHz)’8.18(1H,br). [0217] Example 24(c) Synﬁ]quHBoc

tert-b -[(2R)-3f(1-e hyI -|H-in H Bt \V(j\
0X0-1- S oI|d|n- =yh-1-

ylng Zéé%?trahydroqumolln 3-Dmn|no]propan- < N 0

ylami ]- -methyBl-oxopropan-2-ylcarbamate [02 2 HN
NHBoc N Boc-Afh-OH N WSCHCI, HOW N N DMF 021 he

procedure of Example 14(a) was repeated, except that
(2R)-2-amino-3-(1-ethyl-IH-indol-3-yl)-N-[2-0x0-8-(2-
oxopyrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide (206 mg) was used, whereby the title
compouhte(290er) wWas yieldednprle 14 (a) was repeated, except

that (2R)-2-amino-4-methyl-N-[2-0x0-8- (2-oxopyrrolidin-1-yl)-

1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-

yvl]lpentanamide (400 mg) and 2-(tert-butoxycarbonylamino)-2-

methylpropanoic acid (215 mg) were used, whereby the title

compound (510 mg) was yielded.

MS (FAB)m/z640 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

O (ppm)0.85(3H,d,J=6.5Hz),0.87(3H,d,J=6.5Hz),1.33(3H,s),1.35(3
s),1.37(9H,s),1.49-1.72(3H,m),1.81-2.06(2H,m),2.23-

2.39(2H,m),2.77(1H,t,J=14.5Hz),2.92(1H,dd,J=5.0,14.5Hz),3.31-

3.40(1H,m),3.68-3.79(1H,m),4.30~

4.45(2H,m),4.58(1H,d,J=15.5Hz),5.16(1H,d,J=15.5Hz),6.56 (1H, br

s),6.73-6.80(1H,m),6.98-7.19(4H,m),7.27-

7.36(2H,m),7.83(1H,d,J=7.0Hz).

[0214]

Example 24 (b)

Synthesis of tert-butyl 2-methyl-1-[(2R)-3-(l-methyl-1H-

indol-3-yl)-1-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-

(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3—-
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MS(FAB)M/z741(M+H)' iH-NMR(400MHz,DMSO-d6):
S(ppm)1.23(3H,s),1.25(3H,s),1.27-1.35(12H,m),1.80-
2.42(4H,m),2.57-2.78(2H,m),3.05-3.16(2H,m),3.25-
3.61(2H,m),4.13(2H,q,J=7.0Hz),4.32-
5.29(4H,m),6.76(1H,d,J=4.0Hz),6.98-7.23(8H,m),7.37-
73R b5 E2H, 2,328, z)) 8. 166 kidhigp §0220] B xamiplen24(d)
Synthesis of tert-butyl 1-[(2R)-3-[1-(2-fluoroethyl)-1H-
indbi432y1]-1-ox0-1-[2-0x0-8-(2-0xopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3- ylamino]
propan-2-ylamino]-2-methyl-I-oxopropan-2-ylcarbamate [0221] 85 O H NB2
HN NHBoc Boc-AHb-O@J ¢ O WSC-HCI, HOBt P~N~ N N DMF N ﬁ NHBoc
cedure of ExaByteAliB@Hvas repeated, excbt tha

-Ono SA02 i) _

(2R)-&:ﬂuo oethyl)-IHMSHCY HOBL-

0X0-8-(2Joxo rrdin- -yl iophen-3-yImethyl)-1,2,3; N o
! % N

tetrm@?ui \ -yl¥ropanamide (446Mg) was ussad,N
s O -

[0216]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-3-(l-methyl-1H-indol-3-yl)-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide (344 mg) was used,
whereby the title compound (502 mg) was yielded.

MS (FAB)m/z727 (M+H) "

'H-NMR (400MHz, DMSO—dg) :
d(ppm)1.25(6H,d,J=5.0Hz),1.31(9H,s),1.81-2.42(4H,m),2.61-
2.79(2H,m),3.05-3.18(2H,m),3.22-3.55(3H,m),3.72(3H,s),4.29-
5.36(4H,m),6.73-6.81(1H,m),6.98-7.21(8H,m), 7.35~-
7.42(2H,m),7.56(1H,d,J=7.0Hz),8.18(1H,br) .

[0217]

Example 24 (c)

Synthesis of tert-butyl 1-[(2R)-3-(l-ethyl-1H-indol-3-yl)-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
ylamino] -2-methyl-1-oxopropan—-2-ylcarbamate

[0218]
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whereby the title compound (490 mg) was yielded. MS(FAB)m/z759(M+H)'
1H-NMR(400MHz,DMS0-d6,80C)
S(ppm)1.28(3H,s),1.29(3H,s),1.32(9H,s),1.81-2.06(2H,m),2.22-
2.39(2H,m),2.55-2.70(IH,m),3.06-3.20(2H,m),3.31-
3.39(IH,m),3.67-3.80(IH,m),4.32-4.46(3H,m),4.51-
4.67(3H,m),4.75(IH,t,J=5.0Hz),5.16(IH,d,J=15.5Hz),6.58(IH,s),
6.76(IH,dd,J=1.0,5 cmz)eg? 7.22(7H,m),7.27- 0
7.35(2H,m),7.4@§IH,G J28. OHz) 7.57 IH d, J=8. OHz),7. 79(IH dJg AN

@@ c eth -[(N xo-I-[2-
0X0-8-{ Ve ip¥] | )- 1
tetghyNroquinolin-3- )d -3-(I-promﬂﬁ-|-indol-3- yl N 0

pro;ﬁ@yla ino; propan=Z-ylcarbamate 86 0224 H

P~N Boc-Ai i -Off HH O WSC-HCI, HOW O N \\ N DMF/\ N \ N%NS
0225] The procedure of Example 14(a) was repeated, except that
(2R)-2-amino-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-I-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl]-3-(I-
propyl-1H-indol-3-yl)-propanamide (470 mg) was used, whereby

The procedure of Example 14 (a) was repeated, except

that (2R)-2-amino-3-(l-ethyl-1H-indol-3-y1l)-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide (206 mg) was used,
whereby the title compound (292 mg) was yielded.

MS (FAB)m/z741 (M+H) "

"H-NMR (400MHz, DMSO-ds) :
d(ppm)1.23(3H,s),1.25(3H,s),1.27-1.35(12H, m),1.80—
2.42(4H,m),2.57-2.78(2H,m),3.05-3.16 (2H,m),3.25-
3.61(2H,m),4.13(2H,q,JdJ=7.0Hz),4.32-
5.29(4H,m),6.76(1H,d,J=4.0Hz),6.98-7.23(8H,m), 7.37-
7.43(2H,m),7.55(2H,d,J=8.0Hz),8.16(1H,br).

[0220]

Example 24 (d)

Synthesis of tert-butyl 1-[(2R)-3-[1-(2-fluoroethyl)-1H-
indol-3-yl]-1-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
ylamino]propan—-2-ylamino]-2-methyl-1l-oxopropan-2-ylcarbamate

[0221]
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the title compound (605 mg) was yielded. MS(FAB)m/z755(M+H)’
1H-NMR(400MHz,DMS0-d6,80C)
8(ppm)0.85(3H,t,J=7.0Hz),1.27(3H,s),1.29(3H,s),1.33(9H,s),1.7
1-1.81(2H,m),1.83-2.06(2H,m),2.23-2.39(2H,m),2.55-
2.70(2H,m),3.05-3.19(2H,m),3.31-3.40(IH,m),3.69-
3.79(IH,m),4.04(2H,t,J=5.0Hz),4.31-4.41(IH,m),4.51- o
4.65(2H, m) 5. 1qu (NH-ElS 5Hz),6. 76(IH dd,J=1.5,5.0Hz),6.69(2 N MHBoc

y) [2 ( 1- JBM (thlophen -3-
ylmet 4- hydroquinolin-3-ylamino]pro Ng7
ylamino]- 2 meth xopropan-2-ylcarbamate 0227] NH2 kNHBoc
Boc-Aib-OH H N SCHCI, HBt N N N DMF N 5 [0228] The proge€dure of
Example 14(a) was repeated, except that
(2B)-22amino-3-(I-isopropyl-IH-indol-3-yl)-N-[2-0x0-8-
(2-oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
The procedure of Example 14 (a) was repeated, except

that (2R)-2-amino-3-[1-(2-fluorocethyl)-1H-indol-3-y1]-N-[2-
0x0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide (440 mg) was used,
whereby the title compound (490 mg) was yielded.

MS (FAB)m/z759 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.28(3H,s),1.29(3H,s),1.32(9H,s),1.81-2.06(2H,m),2.22-
2.39(2H,m),2.55-2.70(1H,m),3.06-3.20(2H, m),3.31-
3.39(1H,m),3.67-3.80(1H,m),4.32-4.46(3H,m),4.51-
4.67(3H,m),4.75(1H,t,J=5.0Hz),5.16(1H,d,J=15.5Hz),6.58(1H,s),
6.76(1H,dd,J=1.0,5.0Hz),6.97-7.22(7H,m),7.27-
7.35(2H,m),7.40(1H,d,J=8.0Hz),7.57(1H,d,J=8.0Hz),7.79(1H,d, J=
7.5Hz) .

[0223]

Example 24 (e)

Synthesis of tert-butyl 2-methyl-1l-oxo-1-[(2R)-1-oxo-1-[2-
0x0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(l-propyl-1H-indol-3-

yl)propan-2-ylamino]propan—-2-ylcarbamate
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tetrahydroquinolin-3-yl]propanamide (500 mg) was used, whereby the title
compound (545 mg) was yielded. MS(FAB)m/z755(M+H)'
1H-NMR(400MHz,DMSO0O-d6,80C)
8(ppm)1.27(3H,s),1.29(3H,s),1.33(9H,s),1.43(3H,d,J=6.5Hz),1.4
3(3H,d,J=6.5Hz),1.80-2.06(2H,m),2.23-2.39(2H,m),2.50-

2 [1(2kf,m),3.05-3.20(2H,m),3.31-3.40(IH,m),3.68-
3.80(IH,m),4.32-4.42(IH,m),4.55(IH,d,J=15.5Hz),4.58-

4.72(2H,m),5.16(IH,d,J=15.5Hz),6.59(IH, br 0
s),6.76(IH,dd,J+.0 Q"cth) 6.95-7.02(2H,m),7.04- 7.19(4H,m),7.25 NHBoc
7.34 4:3=8.5Hz), 7. SHELAAIBOHOHZ) 7. 79(IH d,J=H. E'Q'z

[022 am le 24(g) 88 Synth8¥BGHSCH-HQRt

(2R)-2- etlVI-'R2R)3-(EmethyTTH- o .

in -1s - 2 oxopyrBan 1-yD)- 1-

(thlop -3-yl yé 1,2,3,4-tetrahydroquinolin- -3-0
ylamino]propan-2-ylamino]-1-oxobutan-2-ylcarbamate 30 HO2C

NHBoc HN NHBoc N O O N N WSCHCI, HOW N\ |i DMF O N. N [0231]
The procedure of Example 14(a) was repeated, except
[0225]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-N-[2-0x0-8-(2-oxopyrrolidin-1-y1)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl1]-3-(1-
propyl-1H-indol-3-yl) -propanamide (470 mg) was used, whereby
the title compound (605 mg) was yielded.

MS (FAB)m/z755 (M+H) *

"H-NMR (400MHz, DMSO-ds, 80°C) :

O (ppm)0.85(3H,t,J=7.0Hz),1.27(3H,s),1.29(3H,s),1.33(9H,s),1.7

1-1.81(2H,m),1.83-2.06(2H,m),2.23-2.39(2H,m),2.55-

2.70(2H,m),3.05-3.19(2H,m),3.31-3.40(1H,m),3.69-

3.79(1H,m),4.04(2H,t,J=5.0Hz),4.31-4.41(1H,m),4.51-

4.65(2H,m),5.16(1H,d,J=15.5Hz),6.76(1H,dd,J=1.5,5.0Hz),6.69(2
m),7.05-7.21(5H,m), 7.26-

7.41(3H,m),7.55(1H,d,J=8.0Hz),7.79(1H,d,J=7.5Hz) .

[0226]

Example 24 (f)

Synthesis of tert-butyl 1-[(2R)-3-(l-isopropyl-1H-indol-3-

yl)-1l-oxo-1-[2-0x0-8—-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
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that (2R)-2-amino-3-(1-methyl-IH-indol-3-yl)-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide obtained in Example 8(b) (5.4 g) and
(R)-2-(tert-butoxycarbonylamino)-2-methylbutanoic acid (2.4 g) were used,
whereby the title compound (6.6 g) was yielded. MS(FAB)m/z741(M+H)'
iIH-NMR{400MHtz, DMSOrd6)opropan-2-ylcarbamate
S(ppm)0.48(3H,t,J=7.5Hz),1.20(3H,s),1.31(9H,s),1.55-
1732H m),1.80-2.43(4H,m),2.57-2.85(3H,m),3.03-
3.38(3H,m),3.72(3H,s),4.32-4.76(3H,m),4.93-5.28(1H,m),6.72-
6.88(2H,m),6.98-7.23(7H,m),7.37(1H,d,J=8.0Hz),7.39-
7.44(1H, m) 7.5g1H,8932:8.0Hz),7.61-7.69(1H,m),8.12-8.24(1H,m). WHBW
o-I

Exa % esis of tert-buBbe-AkHOHI-[(2R)-4-methyl- I

0XO0- , in-1-y1)-1-(pyWRGHEMEQRE 1,2,

tetrahy pentan-2- g%glno] -1-oxop v Qb
02293} Bogd' N Boc-Ai H WSCHCI, O DNF
O-OWNV 4 34] °§(_7 \

[0228]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-3-(l-isopropyl-1H-indol-3-yl)-N-[2-0x0-8-
(2-—oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide (500 mg) was used,
whereby the title compound (545 mg) was yielded.

MS (FAB)m/z755 (M+H) *

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.27(3H,s),1.29(3H,s),1.33(9H,s),1.43(3H,d,J=6.5Hz),1.4
3(3H,d,J=6.5Hz),1.80-2.06(2H,m),2.23-2.39(2H,m),2.50-
2.70(2H,m),3.05-3.20(2H,m),3.31-3.40(1H,m), 3.68~
3.80(1H,m),4.32-4.42(1H,m),4.55(1H,d,J=15.5Hz),4.58-
4.72(2H,m),5.16(1H,d,J=15.5Hz),6.59 (1H, br
s),6.76(1H,dd,J=1.0,5.0Hz),6.95-7.02(2H,m), 7.04~-

7.19(4H,m), 7.25-
7.34(3H,m),7.40(1H,d,J=8.5Hz),7.54(1H,d,J=8.0Hz),7.79(1H,d, J=
7.5Hz) .

[0229]

Example 24(qg)
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The procedure of Example 14(a) was repeated, except that
(2R)-2-amino-4-methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-
1-(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3- ylJpentanamide (130 mg)
was used, whereby the title compound (110 mg) was yielded.
MS(FAB)mM/z635(M+H)' iH-NMR(400MHz,DMSO-d6):
8pm)e.82¢3dd,ds6 Oz}, 0185(3kl), d I=60Hz) 1127 (BHR 5),1-30(3mék 18),1 - 1H-
1.35(9H,s),1.54

2i3@(vkﬁqjﬁelgsémw}ﬂ 0, PASHY), B206AMP Y IE24 5HY 3191 ) —1-

( H,m),6.93-7.35( .38-

S S R AR ) G 8 an e 1O S5 ERSHH 35 (a) 90
Synalﬁaaa pgS]@Banz R2- 9mum@r%meﬁhyha@@paa@mzd@imgmyws
[2-0x0-8-(2-0xopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)- 1,2,3,
4ltefrahydroquinolin-3-ylJpentanamide [0236] 0 0 H HN~ /NHBOC H HN k
NH2 P~N N cHCI P~N N0 MOH O Oy IS O~ 0237] tert-Butyl
2-methyl-l-[(2R)-4-methyl-l-oxo-I-[2- 0xo-8-

O
(2-oxopyrrolidindL.- -yMHethiophen-31gpaethWHBAC3, 4- HN- - NHBoc

tetra mino]pentan-2 Tuno] -l-oxopropan-2- H
\ N
o.N N WSC-HCI, HOBt
| / DMF o N N
m s §<_7 ll Ny, /
[0231]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-3-(l-methyl-1H-indol-3-yl)-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide obtained in Example 8 (Db)
(5.4 g) and (R)-2-(tert-butoxycarbonylamino)-2-methylbutanoic
acid (2.4 g) were used, whereby the title compound (6.6 g)
was yielded.
MS (FAB)m/z741 (M+H) "
"H-NMR (400MHz, DMSO-ds) :
O (ppm)0.48 (3H,t,J=7.5Hz),1.20(3H,s),1.31(9H,s),1.55-
1.73(2H,m),1.80-2.43(4H,m),2.57-2.85(3H,m),3.03-
3.38(3H,m),3.72(3H,s),4.32-4.76(3H,m),4.93-5.28(1H,m),6.72~-
6.88(2H,m),6.98-7.23(7H,m),7.37(1H,d,J=8.0Hz),7.39~
7.44(1H,m),7.58(1H,d,J=8.0Hz),7.61-7.69(1H,m),8.12-8.24(1H, m) .

[0232]
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ylcarbamate (2.8 g) was dissolved in ethanol (28 mL), and concentrated
hydrochloric acid (7.5 mL) was added thereto. The mixture was heated at

70C while being stirred for 30 minutes, and then neutralized with saturated
agueous sodium bicarbonate solution under cooling on ice. Subsequently,

the resultant mixture was extracted with chloroform and water, and the
agkenapsdayerwas further extracted with chloroform. The organic layers

were combined. The combined organic layer was washed with saturated
agtiebis sbdligrh disfide sblition, Mard then dFiedRover ssditintsdifagoThe 2~
solvent was evaporated.under reduced pressure, whereby the tt B
08>r§1opoun (ﬁﬁdg 5 waglylﬁefaed XA%(FgAéfr%fzSiO?MH—Y) %{ ph i heze3d
1thﬂ&RQH¥ﬂﬂhEd@NEﬂgﬁﬂ§Bgﬁano ]pentan-2-ylamino] -1l-oxopropan—2-—
S(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.21(6H,Ss),1.49-
2YOHFHRAN 24

2@%( ,m),2.77(I1H,t,J=14.5Hz),2.94(IH,dd,J=5.0,14.5Hz),3.35-

. ),3.70-3.80(IH,m),4.32-
4.46(2H,m),4.59(IH,d,J=15.5Hz),5.16(IH,d,J=15.5Hz),6.79(IH,dd
,J=1.0,5.0H2),7.01-7,85(IH,m),7.10(IH,dd,J=6.5,8.5Hz),7.13-
7.20(3H,m),7 320H.dd, 230,5. OHz2),7.93(IH.d,J=7.0Hz). [0238] E WHBOC

[0234]
The procedure of Example 14 (a) was repeated, except

that (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-
l1-(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yvl]lpentanamide (130 mg) was used, whereby the title compound
(110 mg) was yielded.
MS (FAB)m/z635 (M+H) *
"H-NMR (400MHz , DMSO—ds) :
O (ppm)0.82(3H,d,J=6.0Hz),0.85(3H,d,J=6.0Hz),1.27(3H,s),1.30(3

s),1.35(9H,s),1.54~
2.36(7H,m),2.95(1H,dd,J=5.0,14.5Hz),3.06(1H,t,J=14.5Hz),3.19-
3.48(2H,m),4.24-5.16(4H,m),6.93-7.35(6H,m), 7.38~
7.78(2H,m),8.07-8.18(1H,m), 8.40-8.48(1H, m) .
[0235]

Example 25 (a)
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02391 O O H HN5NHBOC H HNNH2 N cHCIN N T?N MOHN O O ON~\ --
ON>I\N ~JSUS 0240] The procedure of Example 25(a) was repeated,
except that tert-butyl 2-methyl-I-[(2R)-3-(I-methyl-IH-indol-3-yI)-
1-oxo-I-[2-0x0-8-(2-0oxopyrrolidin-1-yl)-I-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-
yiaminedd-oxopropamk-2-ylcatbamate (480ha1g) Wwas vsedamwheseby 92<thetitle—
compound (343 mg) was yielded. MS(FAB)M/z627(M+H)'
iH MR{néoWﬁﬂrfwsefaé}dércgéwi N3 I PRBERH S nigerhy L) -
6 H, d J=5.5,1 .p8-2.78(1 3.03-

TR ) % 503 ST T3 & 5 B (U4 96-
S{Zﬁ(itd] m),6.78(1H,d,J=5.0Hz),6.99-7. 23(7H m), 7 34-
7.41(2H,m),7.58(1H,d,J=8.0Hz),8.20(1H,d,J=7.0Hz),8.38(1H,d,J= 8. OHz)
[0241] Example 25(c) S%thesis of

2-amino-N-[(2R)-3-(1; ABOE-yl)-1-oxo- HN)5<NH2
1-[2-ox0-8-(2-oxogy -I- )-1-(thiophen-3-ylmethyl)- 1,2,3, H

Wlno]propamﬂﬂl -2- \H/j\
) e QTL
H\\W

S S

tert-Butyl 2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-0x0-8-

[0237]

(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan—-2-
ylcarbamate (2.8 g) was dissolved in ethanol (28 mL), and
concentrated hydrochloric acid (7.5 mL) was added thereto.
The mixture was heated at 70°C while being stirred for 30
minutes, and then neutralized with saturated aqueous sodium
bicarbonate solution under cooling on ice. Subsequently, the
resultant mixture was extracted with chloroform and water,
and the agqueous layer was further extracted with chloroform.
The organic layers were combined. The combined organic layer
was washed with saturated aqueous sodium chloride solution,
and then dried over sodium sulfate. The solvent was
evaporated under reduced pressure, whereby the title compound
(2.30 g) was yielded.

MS (FAB)m/z540 (M+H) "
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methylpropanamide 0242] H HN NHBOC H HN NH2 N cHCIN N O/ROH
Q~N O ON~ N ON~ N S 0243] The procedure of Example 25(a) was
repeated, except that tert-butyl 1-[(2R)-3-(1-ethyl-IH-indol-3-yl)-1-oxo-1-[2-
0X0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]propan-2-ylamino]-2-methyl-1 93
oxeptiopanoyicarbavate (285°mg) was used, whereby the title compound
(233 mg) was yielded. MS(FAB)mM/z641(M+H)" iH-NMR(400MHz,DMSO-d6):

P LOLG(BHEE), §AB(8H$)2D 3039 t TETIOHA 1988) , 1. 21 (6H, 5) , 1. 49—

2.4 ),2.55-2,69(2H,m),3.00-3.13(2H,m),3.25-
3.26'(%)%:(::{%')@.igézl-?,q,J=7.OHz),4.28-4.81(3H,m),4.95-

S2AH 1), 6.)7,7{1H,d J=5.0HZ). 7 Q0 1t ,J= 700 HZ) , .83 T2 226 HIM) 7238 3 . 35—
7.43(2H,m),7.58(IH,d,J=8.0Hz),8.19(IH,br),8.35(IH,d,J=8.0Hz). [0244]
ExafipleDs(d) Synthesis of Plamind-Nef(2R)-3-[I-(2-fluoroethyl)-IH-indol-3-

yg-.l-Aloip-h[z-?x%-%%z-%ogyggﬁginglgg)-lg(.tgié) PeNs3y_15 5mz),6.79 (18, dd
ylmet yf)-if&,:%, “titra ydroéquinolin- -yl'amlno{;ropan-z-y?]-
,J=1.0,5.0Hz),7.01-7.05(1H,m),7.10(1H,dd,J=6.5,8.5Hz),7.13~-
7.20(3H,m),7.32(1H,dd,J=3.0,5.0Hz),7.93(1H,d,J=7.0Hz) .

[0238]

Example 25 (b)

Synthesis of 2-amino-2-methyl-N-[ (2R)-3-(l-methyl-1H-indol-3-
yl)-1l-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-y1l)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-

yl]propanamide

[0239]

o
H HN- ><NHBoc H HN S NH2
N~

cHCI

’ N
moo P EtOH meo p
N 0{7 km N

s

The procedure of Example 25(a) was repeated, except

[0240]

that tert-butyl 2-methyl-1-[(2R)-3-(l-methyl-1H-indol-3-y1l)-
l-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-

ylamino] -1-oxopropan—-2-ylcarbamate (480 mg) was used, whereby
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2-methylpropanamide [0245] O O H HNCNHBOC H HNNH2 N cHCIN N
O?N-10 ROH N O F F [0246] The procedure of Example 25(a) was
repeated, except that tert-butyl 1-[(2R)-3-[I-(2-fluoroethyl)-1H-indol-3-yl]- 94
1-oxo-I-[2-0x0-8-(2-0oxopyrrolidin-1-yl)-I-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-
ytamine]-2rmetbyld-oxepropan-2wylcarhamate (326 mg) was used, whereby
the title compound (239 mg) was yielded. MS(FAB)m/z659(M+H)’

TER MR (400N A2 BIMBO-d6,80C)

$).116(3H.s),1.79-2.08(4H,m),2.23-
agp@}&n]%jo@wé?m %23%13 Hz),2.71(IH.dd,J=5.0,15.0Hz),3.03-
3242h,m)13.33m3.42(1H,m,3873. 79(Iklzm),4.30-

4.48(3H,m),4.50-4.67(3H,m),4.69-
A278(HH Sy, 3141, 8 =158 HZT B : 72-698 0@ )m Y, 6 983-27-. 28 (81 Y, 7 2703~

7343 m)L4000J=8.0b) 7 S G IEB0ND. LAY T O
2samino-2; methyl-<N-[(2R Hl-0x0-|-(2-0x0s842-7 . 23 (7H,m) , 7.34~
7.41(2H,m),7.58(1H,d,J=8.0Hz),8.20(1H,d,J=7.0Hz),8.38(1H,d,J=
8.0Hz) .
[0241]
Example 25 (c)
Synthesis of 2-amino-N-[(2R)-3-(l-ethyl-1H-indol-3-yl)-1-oxo—
-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-yl]-2-
methylpropanamide

[0242]

[0243]

The procedure of Example 25(a) was repeated, except
that tert-butyl 1-[(2R)-3-(l-ethyl-1H-indol-3-yl)-1-oxo-1-[2-
ox0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-ylamino]propan-2-ylamino]-2-methyl-1-
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oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(I-propyl-IH-indol-3-
yl)propan-2-yl]propanamide [0248] 95 O O H HN NHBoc H HNNH2 N cHCI
NO/EOHNNOON~ON1N SS 0249] The procedure of Example 25(a)
was repeated, except that tert-butyl 2-methyl-l-oxo-I-[(2R)-I-oxo-I-[2-0x0-8-(2-

oxapytrohdin-L-y)tl-@hicphene3-yhaetmd)- 1123,4:sed, whereby the title
tetrahydroquinolin-3-ylamino]-3-(l-propyl-IH-indol-3-
yhproIsaHi2-dmindptopan- 2y afsamate (499 mg) was used, whereby the

ti Qu 0 )-was yielded. MS(FAB)mM/z655(M+H)’
1H§-|§§A£%?i“o/gz%%f%m 0-d6,80C)

S(pp)0 G4(@H:tJe7iEHZ), 1:11(3H,s),1.16(3H,s),1.71-
1.81(2H,m),1.82-2.06(4H,m),2.23-

2039(@H, in)12.58HE, I3 14 SHE) 2T LU, 38510, 14 BHER3.05- 85—

34478 ),3.3 %' ;};H %?68- ) )
700 M) 4 {2t 127 OF iy A s e 1 8 229
4H642kkm)H.14(IHsd, I 16,0H7),6144(JH,dekI=21.£15.0H2),6 H4s 5 -
7.03(6H,m),7.30 7.39(2H,m),7.56(IH,d,J=8.0Hz),7.85(IH,d,J=7.0Hz).
5.27(1H,m),6.77(1H,d,J=5.0Hz), 7.00(1H,t,J=7.0Hz), 7.03-
7.22(6H,m),7.38-
7.43(2H,m),7.58(1H,d,J=8.0Hz),8.19(1H,br),8.35(1H,d,J=8.0Hz).
[0244]

Example 25(d)

Synthesis of 2-amino-N-[(2R)-3-[1-(2-fluoroethyl)-1H-indol-3-
yl]-1l-oxo-1-[2-0x0-8—-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-yl]-
2-methylpropanamide

[0245]

o) 0
H HISI)$<NHBoc H HNJ>§NH2
N H

N cHCI
@Nj;oo /]: EtOH QQLQO P
oN W N o N K(\ N
J ( R O

| S

F F

[0246]
The procedure of Example 25(a) was repeated, except

that tert-butyl 1-[(2R)-3-[1-(2-fluorocethyl)-1H-indol-3-yl]-
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[0250] Example 25(f) Synthesis of
2-amino-N-[(2R)-3-(I-isopropyl-IH-indol-3-yl)-I- 96
0X0-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-yl]-
2-methylpropanamide [0251]0 O HHN HBOCHNNH 2 cHCIHN OEH
NLOo b -+{0253k dee- procedchseaf Hxamplel 25(a) was tepeatedn except
that tert-butyl 1-[(2R)-3-(1-isopropyl-IH-indol-3-yl)-1-oxo-
1Y2I6%A- 8L (2-bxopyrralidiR iy VEX PiopHER- angnétﬁ?lf)‘l@% gropan-2-

etrahy roguing n-3rylamino an-2-ylamin
RS Ao AR Ay oarbAN e (506 i as CLSe whidkeby e e 22

compaund 368 mg)wa&yi@@adldM{SiEABaszaéé(Mtblided
1H-NMR(400MHz,DMS0-d6,80C)
S(SPAHEII(3FES) M17(3H,s),1.43(3H,d,J=6.5Hz),1.43(3H,d,J=6.

5Hz).1.81- 2006§4H rp%@ 23-2.3 J}{SH m),2.52-
2 75031 hiV's 3994°8 7.5Hz7),3.33-3.42(1H,m),3.69-

3HQEH,M)14-32:4-42(3H1B) 4D (1A 9515 947204805, o . 23—
4, 72(2H m),5.15(1H,d,J=15. 5HZ) 6.76(1H,dd,J=1.0,5. OHZ) 6.95-
2.39(2H,m),2.59(1H,t,J=14.0Hz),2.71(1H,dd,J=5.0,15.0Hz),3.03-

3.20(2H,m),3.31-3.42(1H,m),3.67-3.79(1H, m), 4.30-
4.48(3H,m),4.50-4.67(3H,m),4.69~
4.78(1H,m),5.14(1H,d,J=15.5Hz),6.72-6.80(1H,m),6.93-
7.21(8H,m),7.27-

7.34(1H,m),7.40(1H,d,J=8.0Hz), 7.58(1H,d,J=8.0Hz),7.84(1H,d, J=
7.0Hz) .

[0247]

Example 25(e)

Synthesis of 2-amino-2-methyl-N-[ (2R)-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(l-propyl-1H-indol-3-
y1l)propan—-2-yl]propanamide

[0248]
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7.02(2H,m),7.05
7.18(4H,m),7.25(1H,s),7.32(1H,dd,J=3.0,5.0Hz),7.40(1H,d,J=8.5
Hz),7.56(1H,d,J=8.0Hz),7.86(1H,d,J=7.0Hz). 97 [0253] Example 25(g)
Synthesis of (2R)-2-amino-2-methyl-N-[(2R)-3-(1-methyl-IH-
indol-3-yl)-1-o0x0-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-

ylamino]propan-2-yl]but amlde [0254] O© H HNNHBoc H HN NH2 MCQ\I
OOROHNOO S N HBo®255] The procedure of Exarﬁ)l?-l

was repeated exgept 'gn te -butyl HCl

Va

ylafi eb titl
compo (8.6 as |eIded MS(FAB)m/2641(M+H)
iH-NMR(400MHz,DM O -d6):
S(ppm)0.56(3H,t,J=7.5Hz),1.09(3H,s),1.22-1.35(2H,m),1.51-
1.63(1H,m),1.80-2.75(9H,m),2.98-3.12(2H,m),3.72(3H,s),4.28-
4[PA3%H,m),4.93-5.23(1H,m),6.78(1H,d,J=5.0Hz),6.97-

The procedure of Example 25(a) was repeated, except
that tert-butyl 2-methyl-1-oxo-1-[(2R)-1-0oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(l-propyl-1H-indol-3-
y1l)propan—-2-ylamino]propan—-2-ylcarbamate (499 mg) was used,
whereby the title compound (406 mg) was yielded.

MS (FAB)m/z655 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)0.84(3H,t,J=7.5Hz),1.11(3H,s),1.16(3H,s),1.71-
1.81(2H,m),1.82-2.06(4H,m),2.23-
2.39(2H,m),2.58(1H,t,J=14.5Hz),2.71(1H,dd,J=5.0,14.5Hz),3.05~
3.18(2H,m),3.32-3.41(1H,m),3.68-
3.79(1H,m),4.05(2H,t,J=7.0Hz),4.34-4.41(1H,m),4.52-
4.64(2H,m),5.14(1H,d,J=16.0Hz),6.77(1H,dd,J=1.0,5.0Hz),6.94~
7.03(6H,m),7.30-

7.39(2H,m),7.56 (1H,d,J=8.0Hz),7.85(1H,d,J=7.0Hz) .

[0250]

Example 25(f)

Synthesis of 2-amino-N-[(2R)-3-(l-isopropyl-1H-indol-3-yl)-1-
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7.22(7H,m),7.37(1H,d,J=8.0Hz),7.39- 7.44(1H,m),7.60(1H,d,J=8.0Hz),8.12
98 8.24(1H,m),8.37(1H,d,J=8.0Hz). [0256] Example 25(h) Synthesis of
(2R)-2-((S)-2-aminopropanamido)-4-methyl-N-[2-
0X0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide [0257] HBoc H NH2 1) HO H HN" ™
Y& WSC HGIO HOBt oMy N-3) eHGL - EtQH) O1 O [A258)n Ehe procedure
of Example 14(a) was repeated, except that
(2@??@%%#&?%r%eﬁnﬂTQ12Rﬁ&%SKQQ%&ﬂﬁkﬂﬂﬁﬁﬁﬁﬁﬁwi“O propan-2-yl]-
hlop§ g é/lrgggh l)dl 2,3,4-tetrahydroquinolin-3- ylJpentanamide (600
mg) an { )p]é ert- utoxycarbonyIammo)propanmc acid (279 mg) were
useds whereby tert-butyl (2S)-1-[(2R)-4-methyl-l-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylagino]pentan-2-ylamino]-1-oxopropan-2- ylcarbgmate
(688 mg) was yielded. SNBBEY, the procedure of Example 25(a)lwasyy
repeated, exceptih H HN 2

N.__A cHCI 3
og& 0O /I]l/\ EtOH oﬁoj\

[0252]

The procedure of Example 25(a) was repeated, except
that tert-butyl 1-[(2R)-3-(l-isopropyl-1H-indol-3-yl)-1-oxo—
-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -

1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-ylamino]-2-
methyl-l-oxopropan-2-ylcarbamate (500 mg) was used, whereby
the title compound (368 mg) was yielded.

MS (FAB)m/z655 (M+H) *

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.12(3H,s),1.17(3H,s),1.43(3H,d,J=6.5Hz),1.43(3H,d,J=6.
5Hz),1.81-2.06(4H,m),2.23-2.38(3H,m),2.52-
2.75(2H,m),3.11(2H,dqg,J=14.5,7.5Hz) ,3.33-3.42(1H,m),3.69~
3.80(1H,m),4.32-4.42(1H,m),4.56(1H,d,J=15.5Hz),4.60-
4.72(2H,m),5.15(1H,d,J=15.5Hz),6.76(1H,dd,J=1.0,5.0Hz),6.95~
7.02(2H,m), 7.05-
7.18(4H,m),7.25(1H,s),7.32(1H,dd,J=3.0,5.0Hz),7.40(1H,d,J=8.5

Hz),7.56 (1H,d,J=8.0Hz),7.86(1H,d,J=7.0Hz) .
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compound prepared as described above was used, whereby the title
compound (455 mg) was yielded. 99 MS(FAB)M/z526(M+H)'
1H-NMR(400MHz,DMSO0O-d6,80C)
8(ppm)0.88(6H,dd,J=6.5,9Hz),1.14(3H,d,J=7HZz),1.54(2H,m),1.61( 2H,m),1.9
2.0(2H,m),2.30(2H,m),2.78(1H,t,J=14Hz),2.91(1H,dd,J=5,15Hz),3
.31(16tm),3.39(1H,m),3.75(1H,br
s),4.39(2H,m),4.59(1H,d,J=15.5Hz),5.16(1H,d,J=15.5Hz),6.80(1H

& I2BHA, 203EH, br

S LiRAIe 250) Syrhadic of BHRY 2 (1) 2 Amioplopananidd) aﬂ%geﬁ SN,

oxacfr(2-oxppyrrolidins 1yl 2-(thiopbens3-ylmetwhol 263 4-1-v1) -
tetrahydroquinolin-3-yl]pentanamide [0260] 1) HOHBoc O H NH2 HNJNH2
WSEHER ! =300t th ) )cHe b /EtOH tEOr @ RFODIKo §0261The
prqcedure of Examp ?—%ﬁ) was rep%ated, except

amino]propan+— utanaml

[0254]

o
y HN&NHBOC

N

[0255]

The procedure of Example 25(a) was repeated, except
that tert-butyl (2R)-2-methyl-1-[(2R)-3-(l-methyl-1H-indol-3-
yl)-1l-oxo-1-[2-0x0-8—-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
ylamino] -1-oxobutan-2-ylcarbamate (8.8 g) was used, whereby
the title compound (8.6 g) was yielded.

MS (FAB)m/z641 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

O (ppm)0.56 (3H,t,J=7.5Hz),1.09(3H,s),1.22-1.35(2H,m),1.51-
1.63(1H,m),1.80-2.75(9H, m),2.98-3.12(2H,m),3.72(3H,s),4.28-
4.77(3H,m),4.93-5.23(1H,m),6.78(1H,d,JIJ=5.0Hz),6.97~
7.22(7H,m),7.37(1H,d,J=8.0Hz),7.39-

7.44(1H,m),7.60(1H,d,J=8.0Hz),8.12~-
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that (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3 100 yl]pentanamide (600
mg) and (R)-2-(tert- butoxycarbonylamino)propanoic acid (279 mg) were
used, whereby tert-butyl (2R)-I-[(2R)-4-methyl-l-oxo-I-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydreguinadin33-ylaminajpentan:2-ylamino]-l-oxopropan-2- ylcarbamate
(832 mg) was yielded. Subsequently, the procedure of Example 25(a) was
rdpeared, except that the compound prepared as described above was used,
errenb |\k| e)compound (460 mg) was yielded. MS(FAB)mM/z526(M+H)'
ﬁu\ﬁR& OMHz,DMS0-d6,80C)
S&pamﬁ@ S8(6blt, J2EhzR L. L 6{3Hd Imidtda)y b5362 imh 160 (ko )L 1185 [ 2 -
2.05(2H,m),2.30(2H,m),2.78(IH,t,J=14Hz),2.94(IH,dd,J=5,I5HZ),
3BO(IH,; M3 SRR, JM@@H m)14.59( ;& JenBsH2), 3 sty L) -1, 2, 3, 4~
th15 H§%699 IH.d,J= 713 IH,br .

o TGN 8y F LB BT AR AR 7'62(H, 0, J=7H2). [0262] Example
250> §ypthe3|s of (2R)-2-((S)-2-amino-2-methylbutanamido)-4-
methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3- ylmethyl)-1,2,3,
4-tetrahydroquinolin-3-ylJpentanamide [Q263] 101 H NH2 } HO -1 Hz H HN
H2 1)

o HBoc
H QOH; Ho
: H HY
7‘/)\ WSC-HCI =
o)

HOBt, DMF
N 2) cHCI, EtOH

(o N\ N
RUAR! °§(_7 \\

2

[0258]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-4-methyl-N-[2-0x0-8- (2-oxopyrrolidin-1-yl)-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yl]lpentanamide (600 mg) and (S)-2-(tert-
butoxycarbonylamino)propanoic acid (279 mg) were used,
whereby tert-butyl (2S)-1-[(2R)-4-methyl-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan—-2-
ylcarbamate (688 mg) was yielded. Subsequently, the
procedure of Example 25(a) was repeated, except that the
compound prepared as described above was used, whereby the

title compound (455 mg) was yielded.
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WSCHCI N HOW, DMF 0~1Y ON 2} cHCI, EtOH\N ' “ O N 0264] The
procedure of Example 14(a) was repeated, except that
(2R)-2-amino-4-methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yI)-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3- ylJpentanamide (600

mg) and (S)-2-(tert-butoxycarbonylamino)- 2-methylbutanoic acid (320 mg)
wese ruseth werely-tenttbutyl
(2S)-2-methyl-I-[(2R)-4-methyl-I-ox0-1-[2-0x0-8-(2-

OXOPYR (iR )-BYERIOphe -y Imethyl)-1,2,3,4-
tetrahydroquinalin-3-ylaming]pentan-2-ylamino]-1- utan-2- bamate
B0 AL At SubSEaeLy, e, HOCAdLrs B Skl S6(hy ™
repeated; except that the compound prepared as described above was used,
whereby the title compound (241 mg) was yielded. MS(FAB)mM/z554(M+H)'
1H-RIVR (A00MHZOD RS @)d6, 808§ 11, t, J=14Hz) , 2. 91 (1H,dd, J=5, 15Hz) , 3

?%E(rgﬁ’;%fcgg@%%ﬁsg(%’%?%PHZ)’1'15(3H'S)’1'44(1H’ m),

2405(3t8m) 213062 H, M) 2 14 Ht-JsLH42)) 2. 94(3H1dd,d55A6H2)nz2 ) , 6 . 80 (1H
3.38(1H,m),3.76(1H,m),4.38(2H,m),4.58(1H,d,J=15.5Hz),5.16(1H,
d;J515:5Hz),6778QA H,H,J=SHz),7.03(1H,br 102

S HAAE M) L ABEH M. 62310 ML R A AR 1) 7 01 (1m, 4, 0=7m
zZ) .

[0259]

Example 25 (i)

Synthesis of (2R)-2-((R)-2-aminopropanamido)—-4-methyl-N-[2-
ox0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide

[0260]

1) HBoc (o)

HO™ ™y
NH, ’
HoN . S NH:
WSC-HCI T 2
o | HOBt, DMF 7‘/)\
N g o
0{7 KQ 2) cHCI, EtOH N
! D
A

[0261]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-4-methyl-N-[2-0x0-8- (2-oxopyrrolidin-1-yl)-

1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
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[0265] Example 25(k) Synthesis of
(2R)-2-((R)-2-amino-2-methylbutanamido)-4-
methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3- ylmethyl)-1,2,3,
4-tetrahydroquinolin-3-ylJpentanamide [0266] H NH2 HOHBoc O H Hz H ~;
WSCHCI P~N HOBt, DMF C YO1 0 N\ 2) cHCI, EtOH I ;\, v O-~-NO [0267]
Thepreceduten of Exantplendsd(a) mas (repeatad cexcept that
(2R)-2-amino-4-methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-

19thiBpREA R e B 2 )23 2RfEtraly ot 6¢ dinbfin23 \Hjpertafiarhide (600

mg)and (R)-2; (te ybc”gﬁ?xyut IPOE‘Y'F‘(B@PM 2:methyloytanoic acif(329.mg) (o

were used whereby tert-b

(2RpRymethyld+[(2R)-4imethy{d10x00hdR-0%0;8(2t hy1) -1, 2, 3, 4—
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tét?&ﬁmbaamihn%/immbéﬁﬁa{#@i@ﬁﬁﬁﬁﬁﬂ%@@k@bﬁ%@l ylestbaATRe 2~

|eI from (S 2
1‘oxycar gigg) %IE 21 pan0|c am& uguﬁgéﬁ%:n : ﬁw%eprocedure
ofaﬁd@@amg@%a) m&a&rﬁep@az%d,aexm thapthe: compoung preparedias

described above was used, whereby the 103 title compound (528 mg) was
yieddegund prepared as described above was used, whereby the
title compound (460 mg) was yielded.

MS (FAB)m/z526 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :

S (ppm)0.88 (6H,t,J=7Hz),1.15(3H,d,J=14Hz),1.53(2H, m),1.61 (1H,m
),1.85-
2.05(2H,m),2.30(2H,m),2.78(1H,t,J=14Hz),2.94(1H,dd,J=5, 15Hz),
3.30(1H,m),3.39(1H,m),4.40(2H, m),4.59(1H,d,J=15.5Hz),5.15(1H,
d,J=15.5Hz),6.99(1H,d,JdJ=5Hz),7.13 (1H, br

s),7.10(1H,m),7.16 (1H,d,J=7Hz),7.33(1H,m), 7.92(1H,d,J="7Hz) .
[0262]

Example 25 (7)

Synthesis of (2R)-2-((S)—-2-amino-2-methylbutanamido)-4-
methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl]pentanamide

[0263]
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MS(FAB)M/z554(M+H)" 1H-NMR(400MHz,DMSO-d6,80C)
S(ppm)0.79(3H,t,J=15Hz),0.88(6H,t,J=ISHZ),1.16(3H,s),1.19(1H,
d,J=14Hz),1.43(IH,m),1.54(2H,m),1.64(3H,m),1.85-
2.05(3H,m),2.30(2H,m),2.77(IH,t,J=14Hz),2.94(1H,m),3.39(IH,m)
,3.75(IH,m),4.39(2H,m),4.58(IH,d,J=I6Hz),5.16(IH,d,J=I6HZz),6.

79(1H,d,J=5Hz),7.13(1H,br

s),7.10(H,dd,J=6,9Hz),7.17(IH.d.J .
95(1H,d,J=7Hz). [026 xampﬂe)zﬁm Y
N-[(2R)-3- (1H -indd- 3 xo -I-[2-0x0-8- (’2

OXOpYyErOlie . en-3-ylme
tetrahy umln -3 Iam no]penta
[0269] Q" H A2®) BocoAID-OH-H-HN NH2 NWs

14(a) was/repegtedyexcept that o
(2R)-2-amino-3-(Feindol-3-yl)-N-[2-ox0-8-2 X/ | O
oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4

[0264]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-4-methyl-N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yl]lpentanamide (600 mg) and (S)-2-(tert-butoxycarbonylamino)-—
2-methylbutanoic acid (320 mg) were used, whereby tert-butyl
(2S)-2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-0x0—-8—-(2—
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxobutan-2-
ylcarbamate (881 mg) was yielded. Subsequently, the
procedure of Example 25 (a) was repeated, except that the
compound prepared as described above was used, whereby the
title compound (241 mg) was yielded.
MS (FAB)m/z554 (M+H) "
"H-NMR (400MHz, DMSO-ds, 80°C) :
O (ppm)0.78(3H,t,J=7Hz),0.87(6H,d,J=6.5Hz),1.15(3H,s),1.44(1H,
m),1.54(2H, m),1.63(3H,m),1.85-
2.05(3H,m),2.30(2H,m),2.74(14H,t,J=14Hz),2.94(1H,dd, J=5,15Hz),
3.38(1H,m),3.76(1H,m),4.38(2H,m),4.58(1H,d,J=15.5Hz),5.16(1H

d,J=15.5Hz),6.78(1H,d,J=5Hz),7.03 (1H, br
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104 tetrahydroquinolin-3-yl]propanamide (402 mg) was used, whereby
tert-butyl 1-[(2R)-3-(1H-indol-3-yl)-1-0x0-1-[2-0x0-
8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]propan-2-ylamino]-2-methyl-I-
oxopropan-2-ylcarbamate was yielded. Subsequently, the procedure of
Example 126(a) wasrepeated rexceptthatithe) conspaund grepanet)as
described above was used, whereby the title compound (300 mg) was
yieldéadJMS(FAB)mM/z613(M+H)" 1H-NMR(400MHz,DMSO-d6,80C)
Ség &%{} 10£§ ) 1.16(3H,s),1.31-2.02(4H,m),2.26-

4 m)2 1H,dd,J=13.0Hz),2.72(1H,dd,J:5.0,10.0Hz),3.08
-3:18€2 dn); 3634 -3240(1H, M) 8. 73-3h k4 (34 mhvd By A4 Ckim ). p4a -
4.62(2H,m),5.14(1H,d,J=15.5Hz),6.76(1H,d,J=5.0Hz),6.93- 7.17(7H,m),7.31
7B32HmY; 7L 84ef+4>d83:<§m4@)?71814<eim}9 ?0%}82@(&@@}@%3—

mple nthes
(iﬁz Wl&lné- e hﬁprgﬁa&arﬁl l}ljfmetlﬁ LNyt /pentanamide

[2-ox068-(2-0oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)- 1,2,3,
4-tetrahydroquinolin-3-yllpentanamide 0272] 105 O O H HN5NHBOC H HN

NH2
1) jg/NHBoc 0
H NH HO" 75, H,
| H HN <,
\V@\ WSC-HC| "
0 HOBt, DMF
N

2) cHCI, EtOH N
0§(_7 S ° Oﬁ KQ

[0267]

mZ

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-4-methyl-N-[2-0x0-8- (2-oxopyrrolidin-1-yl)-
1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yl]lpentanamide (600 mg) and (R)-2-(tert-butoxycarbonylamino)-—
2-methylbutanoic acid (320 mg) were used, whereby tert-butyl
(2R) -2-methyl-1-[ (2R)-4-methyl-1-oxo-1-[2-0x0—-8—-(2—
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan—-2-ylamino]-1-oxobutan-2-
ylcarbamate (844 mg) was yielded from (S)-2-(tert-
butoxycarbonylamino)-2-methylpropanoic acid. Subsequently,
the procedure of Example 25(a) was repeated, except that the

compound prepared as described above was used, whereby the
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N N~ cHCI N N~ O BOH O 0z O ON 0273] The procedure of Example
25(a) was repeated, except that tert-butyl
2-methyl-I-[(2R)-4-methyl-I-oxo-I-[2-0x0-8-
(2-oxopyrrolidin-1-yl)-I-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-l-oxopropan-2- ylcarbamate
(306 mg)was used, wiresehy the didleycormpeund (74 mg) was yielded.
MS(FAB)mM/z535(M+H)" iH-NMR(400MHz,DMSO-d6):
SsuiHG.B7(3A 3 $46BHz2),0.89(3H,d,J=6.5Hz),1.17(3H,s),1.17(3 H, s), 1.

g%i@ﬁ%iﬁ)o%@}%éo—% 0°048Hz7),3.07(1H,t,J=14.5Hz),3.15-

33242, 0)74 191520641 8. Y, Q8- 3a(BH:m) 168~ ) , 1.16 (34, s),1.19 (1H
7.75(IH,m),7.98-8.14(IH,m),8.40-8.53(2H,m). [0274] Example 26 Synthesis

oﬂte?f—bﬁ%il )1-{:-48-Biirol2-bxiod ] 213 ML, 1 - 64 (3H,m) , 1.85-
;r%%j){ q;gf ;;:3I%oxor5rlc:g);ndiﬁ ca%lblé?néaotg%&%ﬁ% 10% &)HHH IKIH32 59 (1Hm)
Bp@.A@rQHMHBlQQSaNMSQH@l%%,@W;MN,@.@@ME@,J 16Hz) ,6.
79 (1H,d,JdJ=5Hz),7.13(1H, br
s),7.10(1H,dd,J=6,9Hz),7.17(1H,d,J=7Hz),7.33(1H,dd, J=3,5Hz),7
.95(1H,d,Jd="7Hz) .

[0268]

Example 25(1)

Synthesis of N-[(2R)-3-(1lH-indol-3-yl)-1-oxo-1-[2-0x0-8-(2—-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-yl]-2-amino-2-
methylpropanamide

[0269]

1) Boc-Aib-OH HN /BQNHz

H NH
WSC-HCl
0 HOBt, DMF
N 7 o
/

HN 2) cHCI, EtOH

[0270]
The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-3-(1lH-indol-3-yl)-N-[2-0x0-8—-(2-

oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
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NH H ccO NH2 0276] The procedure of Example 14(a) was repeated, except
that N-tert-butoxycarbonyl-aminoisobutyric acid (554 mg) was used, whereby
the title compound (1.1 g) was yielded. MS(FAB)mM/z476(M+H)'
iH-NMR(400MHz,DMSO-d6):
8(ppm)0.83(3H,d,J=6.5Hz),0.86(3H,d,J=6.5Hz),1.28(3H,s),1.30(3

H; ), 1 36(9Hs) 1. A315. 693K IMp2 AR BB(AE, M #28g) was used,
4.40(2H,m),5.05(2H,s),6.42(IH,d,J=7.0Hz),6.54(IH,d,J=7.0Hz),6
BY(FH 2= 8t OHz) 04 AH Jor), 7269 (11 d( 386 'nd2), 8 DI(H, dly=ox0 -1~ [2—oxo-

5.0Hz2),8.31(1H,s), [0277], EX le 27 _Synthesis, of tert-butyl, B
17 ée)-?-’f@‘% “h &r%éﬁanlar%?cfg)-z-&hlgphe“ SOVHERRD) 1, 2,5, 4
oxetl; 213;4-tetrahydroquinokn-grylamipebd=methyHamino] —2-methyl-1-
oxopentan-2-ylamino]-2-methyl-l-oxopentan-2-ylcarbamate [0278] 107
QUORMBoE H HNI'SINMBOE ¢ N'FEHKLP I 3&t. NEHETI G R HY NH2#

AS0RLSLET9 onetue ] Bonok 20y e il
tetraydreguinalina3ydanminel4A:-meathykl-axepentais2used, whereby the
title compound (300 mg) was yielded.

MS (FAB)m/z613 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.10(3H,s),1.16(3H,s),1.31-2.02(4H,m),2.26-
2.34(2H,m),2.59(1H,dd,J=13.0Hz),2.72(1H,dd,J=5.0,10.0Hz),3.08
-3.18(2H,m),3.34-3.40(1H,m),3.73-3.74(1H, m),4.34-
4.40(1H,m),4.54-

4.62(2H,m),5.14(1H,d,J=15.5Hz),6.76 (1H,d,J=5.0Hz),6.93~
7.17(7H,m),7.31-
7.33(2H,m),7.54(1H,d,J=8.0Hz),7.84(1H,d,J=7.0Hz),8.20(1H,s),1
0.16(1H,s).

[0271]

Example 25 (m)

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide

[0272]
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ylamino]-2-methyl-l-oxopentan-2-ylcarbamate (8.2 g) was used, whereby the
titte compound (10.3 g) was yielded. MS(FAB)mM/z581(M+H)'
iH-NMR(400MHz,DMSO-d6):
8(ppm)0.83(3H,d,J=6.5Hz),0.87(3H,d,J=6.5Hz),1.29(3H,s),1.31(3 H,
s),1.36(9H,s),1.44-1.72(3H,m),1.98-2.08(2H,m),2.48-
2.58(2H,m),2.85-3.06(2Hgn),3.71(2H,t,J=6.5Hz),4.24-

4.48(2H,m),6.94(1H,t,J= Zg:ﬁ NH
7. 15(2H m),7. 32(144 HIN= 97 52-7.69(1H,m),8.02- 8.20(1H, H HN/U>§ 2

. . [0280] Exam 8 Synthesi t
2-met -4- rmfxo 1-[2- =™ c?-lﬁ:? Q
oxo-8- 1,2,3,4-tety é{?ﬂoqumolm- 3 N 0 O
|nent n-2-ylamino]-1-oxopentan-2-ylcarbamate 3281} 108 NHBoc O
m Bgc N\H Y NaH P N P~~ H DMF M m LB@
proce of E e 21 was repeated, except that tert-butyl
1-[(2R)-I-[8-(4-chlorobutanamido)-2-oxo0-1,2,3,4-
tetrahydroquinolin-3-ylamino]-4-methyl-l-oxopentan-2

The procedure of Example 25(a) was repeated, except

that tert-butyl 2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-0x0-8-
(2-oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan—-2-
ylcarbamate (100 mg) was used, whereby the title compound (74
mg) was yielded.
MS (FAB)m/z535 (M+H) *
"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5Hz),1.17(3H,s),1.17(3

s),1.43-1.63(3H,m),1.70-
2.34(6H,m),2.94(1H,dd,J=5.0,14.5Hz),3.07(1H,t,J=14.5Hz),3.15-
3.52(2H,m),4.15-5.20(4H,m),7.03-7.35(5H,m), 7.63~
7.75(1H,m),7.98-8.14(1H,m),8.40-8.53(2H, m) .
[0274]
Example 26
Synthesis of tert-butyl 1-(1-(8-amino-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylamino)-4-methyl-1-oxopentan—-2-
ylamino)-2-methyl-1l-oxopropan—-2-ylcarbamate

[0275]
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ylamino]-2-methyl-l-oxopentan-2-ylcarbamate (10.0 g) was used, whereby
the title compound (7.05 g) was yielded. MS(FAB)mM/z544(M+H)'
iH-NMR(400MHz,DMSO-d6):
8(ppm)0.83(3H,d,J=6.0Hz),0.87(3H,d,J=6.0Hz),1.28(3H,s),1.31(3 H, s),
1.36(9H,s),1.44-1.72(3H,m),2.08-
2.19(2H,m),2.40(2H,t,J=8.0Hz),2.92(IH,t,J=15.0Hz),3.01(IH,dd, J=6.

15.0Hz),3.55-3.74( ),4.25- 4.48(2H,m 6 99(1H,t,J=8.0Hz),7. 06(1H " NHBoc
s),7. : 18(1@@@ m ﬁ
7.71 .O-Q@\)m) 9 ; xampl

sutgh e R I- -4-methyl-Hgye-1-[2- @fﬁ”ﬁ\
0X0-§{d4: a-pxopyrrolldln -1-yl)-I- (thlophen -2-ylmethyl)- %Z,.3N" O

4- tetrahfdroqumolln 3-ylamino]pentan-2-ylamino]-I- o khn-2-ylcarbamate
109 0284] O H HN3NHBoc H HN NHBoc N O - NaH DMF N O HBr N P(fO
%ﬁﬂg}"e procedure of Example 8 was repeated, except that tert-butyl
thyl-I-[(2R)-4-methyl-l-oxo-I-[2-0x0-8-(2-

oxopyrreb@dinpk-yhebidrd 4detiahydroquinelin-3 was repeated, except

that N-tert-butoxycarbonyl-aminoisobutyric acid (554 mg) was

used, whereby the title compound (1.1 g) was yielded.

MS (FAB)m/z476 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

O (ppm)0.83(3H,d, J=6.5Hz),0.86 (3H,d,J=6.5Hz),1.28(3H,s),1.30(3
s),1.36(9H,s),1.43-1.69(3H,m),2.76-2.88(2H,m),4.29-

4.40(2H,m),5.05(2H,s),6.42(1H,d,J=7.0Hz),6.54(1H,d,J=7.0Hz),6

.69 (1H,t,J=8.0Hz),7.04(1H,br),7.61(1H,d,J=6.0Hz),8.01(1H,d,J=

5.0Hz),8.31(1H, s).

[0277]

Example 27

Synthesis of tert-butyl 1-[(2R)-1-[8-(4-chlorobutanamido)-2-

oxo-1,2,3,4-tetrahydroquinolin-3-ylamino]-4-methyl-1-

oxopentan-2-ylamino]-2-methyl-1-oxopentan-2-ylcarbamate

[0278]
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ylamino]pentan-2-ylamino]-l-oxopentan-2-ylcarbamate (3.0 g) was used,

whereby the title compound (3.73 g) was yielded. MS(FAB)M/z640(M+H)'
iH-NMR(400MHz,DMSO-d6):
8(ppm)0.83(3H,d,J=6.0Hz),0.86(3H,d,J=6.0Hz),1.29(3H,s),1.31(3
H,s),1.35(9H,s),1.40-1.72(3H,m),1.74-2.48(4H,m),2.65-
2.79(IH,m),2.82-2.88(IH,m),3.23-3.75(2H,m),4.25- o
4.82(3H,m),5.30-5.6¢1H,m),6.77(IH,br s),6.82- 6.88(1H,m),6.93-7.08(1Hlbr NHBoC

s),7.13(IH,t,J=7.5H2)[7.2 ;@5& 7.5H2),7.32(IH,d,J=5.0Hz),7 5BI7IN
71(1H m) 8. ﬂolﬁl& [ozss]m
SMH thylpropanam o-m I N- Q

- rrolidin-1-yl)-I- (Th‘b‘p‘h‘e—rTZ"‘trﬁ‘Gthyl) gb
A-tetyahyNrog@nolin-3-yl)pentananfiéé Natd@Pu1 ¢ H HNNH2
CHCNH, H-N c 0 BOH Oa{N~, OWNCQJ@S] LJ Tﬁe procedure of Example
25(a) was repeated, except that tert-butyl Cl
2-methyl-l-[(2R)-4-methyl-l-oxo-I-[2-0x0-8-
(2-220x%qpyrrolidin-1-yl)-I-(thiophen-2-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-l-oxopentan-2-
The procedure of Example 20 was repeated, except that

tert-butyl 1-[(2R)-1-[8-amino-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylamino]-4-methyl-1-oxopentan—-2-

ylamino] -2-methyl-1-oxopentan—-2-ylcarbamate (8.2 g) was used,

whereby the title compound (10.3 g) was yielded.

MS (FAB)m/z581 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

O (ppm)0.83(3H,d, J=6.5Hz),0.87(3H,d,J=6.5Hz),1.29(3H,s),1.31(3
s),1.36(9H,s),1.44-1.72(3H,m),1.98-2.08(2H, m),2.48~

2.58(2H,m),2.85-3.06(2H,m),3.71(2H,t,J=6.5Hz),4.24-

4.48(2H,m),6.94(1H,t,J=7.5Hz),6.98-

7.15(2H,m),7.32(1H,d,J=8.0Hz),7.52-7.69(1H,m),8.02-

8.20(1H,m),9.35(1H,s),9.69(1H, s) .

[0280]

Example 28

Synthesis of tert-butyl 2-methyl-1-[(2R)-4-methyl-1l-oxo-1-[2-

ox0—-8-(2-oxopyrrolidin-1-yl)-1,2,3,4-tetrahydrogquinolin-3-

ylamino]pentan-2-ylamino]-1l-oxopentan-2-ylcarbamate

[0281]
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ylcarbamate (3.50 g) was used, whereby the title compound (2.02 g) was
yielded. MS(FAB)M/z640(M+H)"' iH-NMR(400MHz,DMSO-d6):
S(ppm)0.87(3H,d,J=6.0Hz),0.89(3H,d,J=6.0Hz),1.19(6H,s),1.43-
1.67(3H,m),1.68-2.28(4H,m),2.29-
2.50(2H,m),2.73(IH,t,J=14.5Hz),2.86(IH,dd,J=5.0,14.5Hz),3.20-
3.80(2H,m),4.32-4.90(3H,m),5.18-5.61(1H,m),6.78(IH,br
s),6.84-6.91(IH,m),7.13(H,t _%%_IBZ) 7.17- 0
7.29(2H,m),7.33 (]l N=

8.18(IH,br s),8.49(1H,d,J= 7WHBM
[0289] Example mls of tert-butyl 1-((2R)-I-(8-amino- %beo-l (pyridin-
' )<

-1,2]3,4-fetrahydroquinolin-M3Bmino)-4-
5 thyl-l-oxoprgggn-2-ylcarsama L 9 1Br
BEPCINHBoc HH HN , NaH N \ DMF N OO%7

0291] tert-Butyl 1-(1-(8-amino-2-ox0-1,2,3,4- ©O

[0282]

The procedure of Example 21 was repeated, except that
tert-butyl 1-[(2R)-1-[8-(4-chlorobutanamido)-2-oxo0-1,2,3,4-
tetrahydroquinolin-3-ylamino]-4-methyl-1-oxopentan—-2-
ylamino] -2-methyl-1-oxopentan—-2-ylcarbamate (10.0 g) was used,
whereby the title compound (7.05 g) was yielded.

MS (FAB)m/z544 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

O (ppm)0.83(3H,d,J=6.0Hz),0.87(3H,d,J=6.0Hz),1.28(3H,s),1.31(3
s),1.36(9H,s),1.44-1.72(3H,m),2.08~

2.19(2H,m),2.40(2H,t,J=8.0Hz),2.92(1H,t,J=15.0Hz),3.01(1H,dd,

J=6.5,15.0Hz),3.55-3.74(2H,m) ,4.25-

4.48(2H,m),6.99(1H,t,J=8.0Hz), 7.06 (1H, br

s),7.11(1H,d,J=8.0Hz),7.18(1H,d,J=8.0Hz),7.52-

7.71(1H,m),8.00-8.16(1H,m),9.77(1H,s) .

[0283]

Example 29

Synthesis of tert-butyl 2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-

0x0—-8-(2-2-oxopyrrolidin-1-yl)-1-(thiophen-2-ylmethyl) -

1,2,3,4-tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-

oxopentan-2-ylcarbamate
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tetrahydroquinolin-3-ylamino)-4-methyl-l-oxopentan-2-
ylamino)-2-methyl-I-oxopropan-2-ylcarbamate (1.04 g) and 2-
(bromomethyl)pyridine hydrobromide (553 mg) were sequentially added to
N,N-dimethylformaldehyde (7.5 mL), and sodium hydride (174 mg) was
added in two portions to the mixture under cooling on ice, followed by stirring
faromashours. The resultant mixture was extracted W|th ethyl acetate and

organlc layers were comi@ned, and the combined organic Iayer was dr d
over sodium sulfate, HBesgs evaporated under reduceq

and the thus-re ovH ilésidue was pyifiesigrough sili
chromathy (h&%ﬁethyl aceta%e——l—%) whe he title gompound
(393 mg) Tels AB)mM/z5 WH@H NMRTOONIHS 3S0-u6):
8(pp p(3Hld,J=6.5Hz),0.83(3H, d 5(3(|;%t7

s),1.3 ,$),1.40-1.45(1H,m),1.50- Y/
1.66(2H,m),2.72(1H,dd,J=5.0,10.0Hz),2.94(1H,t,J= 14.0Hz),4.§4 112
433(26%m),4.95(IH,d,J=15.5Hz),5.06(IH,d,J=15.5Hz),5.51(2H,s)
,6.51(1H,d,J=7.5Hz),6.66(IH,d,J=8.0Hz),6.82(1H,t,J=8.0Hz),6.9

9(IH,br) Ih23(Hoi dz2, 5©EIZPIFR311€(IF$ dyv3=8. OHERTS3- except that

7,61(H,m),7.71:7.75 H 8 03(1H,m),8.44(1H,d,J=10,0Hz). [0292]
Example‘gﬁ%ynﬂ%esés% tert- E% 71 6(5?6@)51 fém#no# -oxc()2 I-g[ 122

oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-

ylamino]pentan-2-ylamino]-1l-oxopentan—-2-ylcarbamate (3.0 qg)

was used, whereby the title compound (3.73 g) was yielded.

MS (FAB)m/z640 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

O (ppm)0.83(3H,d, J=6.0Hz),0.86(3H,d,J=6.0Hz),1.29(3H,s),1.31(3
s),1.35(9H,s),1.40-1.72(3H,m),1.74-2.48(4H,m),2.65-

2.79(1H,m),2.82-2.88(1H,m),3.23-3.75(2H,m), 4.25-

4.82(3H,m),5.30-5.61(1H,m),6.77(1lH,br s),6.82-

6.88(1H,m),6.93-7.08 (1H, br

s),7.13(1H,t,J=7.5Hz),7.22(2H,t,J=7.5Hz),7.32(1H,d,J=5.0Hz),7

.53-7.71(1H,m),8.10-8.25(1H, m) .

[0286]

Example 30

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-

[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-2-ylmethyl) -

1,2,3,4-tetrahydroquinolin-3-yl]pentanamide

[0287]
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(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-
methyl-lI-oxopentan-2-ylamino)-2-methyl-l-oxopropan-2- ylcarbamate 0293] 0
0 HN NHBoc HN u,,Y'H BoC H CH3CHO H =/ NaBH3CN N 00
AcOH,MeCN ccx0c.O NH2 NH N i N 0294] tert-Butyl
1-((2R)-I-(8-amino-2-oxo-I-(pyridin-2-
ylmethyl)-1,2,3,4-tetrahydrQquinolin-3-ylamino)-4-methyl-I-
oxopentan-2-ylamino)-2-mgthy|-l-gxopropan-2-ylcarbamate (59 mg) and
acetaldehyde (29 Iﬂ_)mg e ly added to acetonitrile (73Q
sodium cyangobQrojpdride (7 mg) and acetic acid (18 RLJ were aggled £ the

i followed E!]'ﬁ‘rring for 5 . [The flesultant
yl acetat saturated G ogh

bicarbong{e salution, and the aqueous layer was furtherextrdgcted with ethyl
acet orggnicyayers were combined, and thg\‘f%nt?ne ganic layer
was washed withSsdturated aqueous sodium chloride sbiation, 8Hdived by

drying over sodium sulfate. The solvent was evaporated under reduced
pressure, and the thus-recovered residue was purified through silica gel

column chromatography (hexane : ethyl
The procedure of Example 25(a) was repeated, except

that tert-butyl 2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-0x0-8-
(2-2-oxopyrrolidin-1-yl)-1-(thiophen-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopentan-2-
ylcarbamate (3.50 g) was used, whereby the title compound
(2.02 g) was yielded.

MS (FAB)m/z640 (M+H) "

"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.87(3H,d,J=6.0Hz),0.89(3H,d,J=6.0Hz),1.19(6H,s),1.43-
1.67(3H,m),1.68-2.28(4H,m),2.29-
2.50(2H,m),2.73(1H,t,J=14.5Hz),2.86(1H,dd,J=5.0,14.5Hz),3.20-
3.80(2H,m),4.32-4.90(3H,m),5.18-5.61(1H,m),6.78(1H, br
s),6.84-6.91(1H,m),7.13(1H,t,JdJ=7.5Hz),7.17-
7.29(2H,m),7.33(1H,d,J=5.0Hz),7.96-8.18(1H, br
s),8.49(1H,d,J=7.5Hz) .

[0289]

Example 31

Synthesis of tert-butyl 1-((2R)-1-(8-amino-2-oxo-1-(pyridin-
2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-methyl-1-

oxopentan-2-ylamino)-2-methyl-1l-oxopropan-2-ylcarbamate
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acetate = 1 : 1), whereby the title compound (58 mg) was yielded.
MS(FAB)mM/z595(M+H)" iH-NMR(400MHz,DMSO-d6):
8(ppm)0.79(3H,d,J=6.5Hz),0.83(3H,d,J=6.5Hz),1.10(3H,t,J=7.0Hz
,1.25(3H,s),1.28(3H,s),1.35(9H,s),1.39-1.45(IH,m),1.50-
1.66(2H,m),2.74(IH,dd,J=5.0,10.0Hz),2.88-3.10(3H,m),4.22-
432(261,m),4.89(2H,s),6.35(IH,br),6.56(IH,d,J=7.5Hz),6.61(IH,

d 1—Q OVYH-\ A
yJ

—o.urlL),U.gz
7.03(2H,m),7.27(IHgld,J=2.0,5.0Hz),7.35(IH,d,J=8.0Hz),7.55- o
7.62(IH,m),7.74-7.8D(IH\RB6O6-8- 'B9,8.48(IH,d,J=4.0H2). [OEEHE&NHBW

Example 33 AyftNesi& of (2R)-2-(2.aMino-2Naldthylpropan NN8-

(et i Wpyridin-z-ylme’fh’y‘ﬁ')'%' mo
tetmin in-3<yl)-4-methylpenta®fide [0296] 114 HBOE H'H
NH CR N 111 N 00 EtOH N 00 rNH /NH N /N 029MHzh edure
of Exarfiple 25(a) was repeated, except that tert-butyl N~
1-((2R)-I-(8-(ethylamino)-2-oxo-I-(pyridin-2-
yloethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-methyl-I-

tert-Butyl 1-(1-(8-amino-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylamino)—-4-methyl-1-oxopentan-2-
ylamino)-2-methyl-1-oxopropan-2-ylcarbamate (1.04 g) and 2-
(bromomethyl)pyridine hydrobromide (553 mg) were sequentially
added to N,N-dimethylformaldehyde (7.5 mL), and sodium
hydride (174 mg) was added in two portions to the mixture
under cooling on ice, followed by stirring for two hours.
The resultant mixture was extracted with ethyl acetate and
water, and the aqueous layer was further extracted with ethyl
acetate. The organic layers were combined, and the combined
organic layer was dried over sodium sulfate. The solvent was
evaporated under reduced pressure, and the thus-recovered
residue was purified through silica gel column chromatography
(hexane : ethyl acetate = 1 : 2), whereby the title compound
(393 mg) was yielded.
MS (FAB)m/z567 (M+H) *
"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.80(3H,d,J=6.5Hz),0.83(3H,d,6.5Hz),1.25(3H,s),1.28(3H,
s),1.34(9H,s),1.40-1.45(1H,m),1.50-

1.66(2H,m),2.72(1H,dd,J=5.0,10.0Hz),2.94(1H,t,J=14.0Hz),4.24-
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oxopentan-2-ylamino)-2-methyl-l-oxopropan-2-ylcarbamate (67 mg) was
used, whereby the title compound (52 mg) was yielded.
MS(FAB)M/z495(M+H)" iH-NMR(400MHz,DMSO-d6):
8(ppm)0.85(3H,d,J=7.0Hz),0.87(3H,d,J=7.0Hz),1.10(3H,t,J=7.0Hz
,1.15(3H,s),1.17(3H,s),1.43-1.59(3H,m),1.98

2052km)i2. 74(1Bsdd, 378, 5120 0H2)73.91 - 34 L{(BHM),4129-5H2) , 5. 51 (2H, s)
4.42(2H,m),4.92(2H,s),6.28

6:35(H, Y16 B6{IH, o 207,525, 6 G114 328 B2y, 6. 98{IH B &, =8 . OHz) , 6.9

7 ,1.27(1H,dd,1=2.0,5.0Hz),7.37 J=8.0Hz),7.73- B
7%@@%98?3%%@%%% é§.§ﬁ%§,sh73(?ﬁ,§%rjﬁ4éﬁij Y62sd) >°
Example34(a) Synthesisof 11, m), 7.98-
(2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-

[ 0%68(2oXopyfrolidih-T-y )= thidhen-3-yimethyl)- 1,2,3,
4-ﬁ?’%r§g}/droquinolin-3-yl]pentanamide hydrochloride 0299] 11500 H

H H HNNH2 HCI PCN A\ 4N HCIHACOEt\ N O AcOi-PrPIOONONI S
08Q01,{2R)-252-Amino-2-methylpropanamido)-4-methyl-N-[2-oxo-
8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tétratyrogairolint3yf]pentanamide( ERS o) was dissoiedhim dsopropyb—1-

acetate (68.5 mL), an hydrochlqric acid in
?pyr?é?n—Z—&?metg;€§—¥,5,%12—tetra ydroquinolin-3-ylamino)-4-
methyl-1l-oxopentan-2-ylamino)-2-methyl-1l-oxopropan—-2-
ylcarbamate

[0293]

(o)
NHBoc NHBoc
N CH;CHO H HN
SOCSUNEE 191
(o) o)
N O AcOH, MeCN N~ O

| f ;o
N._~ N._~»

[0294]

tert-Butyl 1-((2R)-1-(8-amino-2-oxo-1-(pyridin-2-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-methyl-1-
oxopentan—-2-ylamino)-2-methyl-1-oxopropan-2-ylcarbamate (59
mg) and acetaldehyde (29 UL) were sequentially added to
acetonitrile (730 pL), and sodium cyanoborohydride (7 mg) and
acetic acid (18 ML) were added to the mixture under cooling
on ice, followed by stirring for 5 minutes. The resultant

mixture was extracted with ethyl acetate and saturated
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ethyl acetate (0.95 mL) was added thereto. The mixture was stirred at 55C
for one hour, and then left to stand to cool to room temperature. The formed
precipitates were recovered through filtration, washed with isopropyl acetate,
and dried under reduced pressure, whereby the title compound (1.47 g) was
yielded. 1H-NMR(400MHz,DMSO-d6,80C)

HppeyQ 8834 dd=6i0Hz)0.24{3Hsth 156.:417), b53- the aqueous layer
1.70(9H,m),1.90-2.06(2H,m),2.25-

2352 ) B0 ErHH E I=1 8B M2). 2. o M d . 92530, 94 5k F3Fpanic layers

3.43 1H m 3 17- ),4.38-

O B R e et T IRk Dl B g washed with
G&Q(ﬂ-fbﬁﬁﬂ-eélﬂeiaém'ééﬂhﬁ@?chlor1de solution, followed by
7.34(1H,m),7.98(1H,d,J=7.0Hz),8.10-8.25(3H,m). [0301] Example 34(b) 116
SyntHesls of 2rafmic-ZimethlaN g (2RY3= (I5AéHRMHYAdoR3aPorated under

f) Id(zla(;?)l gz%%(gSSu%Z OX0Q grroﬂdln-%gs) -I- ghl hen 3- fﬂfpro was rlfied

4-te ra’hy oqumolln ylamlno propan -5 pana de
hyﬁmt&w@a@ﬁ@&] K0 b HIMINELAGHENNAZIHGT NdNHET N @QlﬁP~N

CZ;etate =1 : 1), whereby the title compound (58 mg) was
yielded.
MS (FAB)m/z595 (M+H) "
"H-NMR (400MHz, DMSO-ds) :
S (ppm)0.79(3H,d,J=6.5Hz),0.83(3H,d,J=6.5Hz),1.10(3H,t,J=7.0Hz
),1.25(3H,s),1.28(3H,s),1.35(9H,s),1.39-1.45(1H,m),1.50-
1.66(2H,m),2.74(1H,dd,J=5.0,10.0Hz),2.88-3.10(3H,m),4.22-
4.32(2H,m),4.89(2H,s),6.35(1H,br),6.56(1H,d,J=7.5Hz),6.61(1H
d,J=8.0Hz),6.92~-
7.03(2H,m),7.27(1H,dd,J=2.0,5.0Hz),7.35(1H,d,J=8.0Hz),7.55-
7.62(1H,m),7.74-7.80(1H,m),7.96-8.03 (1H,m),8.48(1H,d,J=4.0Hz) .
[0295]
Example 33
Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-N- (8-
(ethylamino)-2-oxo-1-(pyridin-2-ylmethyl))-1,2,3,4-
tetrahydroquinolin-3-yl)—-4-methylpentanamide

[0296]
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0303] 2-Amino-2-methyl-N-[(2R)-3-(I-methyl-IH-indol-3-yl)-I-
0X0-I-[2-0x0-8-(2-0xopyrrolidin-1-yl)-I-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2- ylJpropanamide
(116 mg) was dissolved in ethanol (1.0 mL), and 1N hydrochloric acid (161
RL) was added thereto. Subsequently, the solvent was evaporated under
reduced pressure, whe@by the title compound (103 mg) was yielded. O
1H-NMR(400MHz,DMSO-d6 B b

S(ppm)l 36(3HH) Q(B ),1.89-2.04(2H,m),2.24-

54N 4, OHz) 2.80(IHeG+5.0,10. J><
OH 32(IHde 5.5,9-0H2}%3-38- j@\
B (3 3.78(IH,m),4B¥OH
443 .58 HdJ 155Hz)465-
(IH m) 5. (\I—rd J=15.5Hz),6.79(IH,d,J=5.0Hz),6 8- |
(2H,m), 219(SH,m),7.32 117 N
7 35(2H m),7. 64(IH d,J=8.0Hz),8.05(IH,d,J=5.0Hz),8.15(3H,s),8
.28(1¢hd,J=8.0Hz). [0304] Example 34(c) Synthesis of
2-amino-N-[(2R)-3-(I-ethyl-IH-indol-3-yl)-I-oxo-
1-[2-0x0-8( 2roropyralidind- ﬁ}ilﬁ(@hkﬁ)h@%ﬁaﬁylmmyﬂ?@ﬁ%?d, except
;‘yertgfr‘] g'r"log ol 3(‘}{') @IR?]WOPQ” YA methyleropanamide,  ; qin o

ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-methyl-1-

oxopentan-2-ylamino)-2-methyl-1-oxopropan—-2-ylcarbamate (67
mg) was used, whereby the title compound (52 mg) was yielded.
MS (FAB)m/z495 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

d (ppm)0.85(3H,d,J=7.0Hz),0.87(3H,d,J=7.0Hz),1.10(3H,t,J=7.0Hz
),1.15(3H,s),1.17(3H,s),1.43-1.59(3H,m),1.98~
2.05(2H,m),2.74(1H,dd,J=5.0,10.0Hz),2.91-3.11(3H,m), 4.29-
4.42(2H,m),4.92(2H,s),6.28-
6.35(1H,m),6.56(1H,d,J=7.5Hz),6.61(1H,d,J=8.0Hz),6.98(1H,t,J=
7.5Hz),7.27(14H,dd,J=2.0,5.0Hz),7.37(1H,d,J=8.0Hz),7.73-
7.80(1H,m),8.03(1H,br),8.32(1H,t,J=4.0Hz),8.47(1H,d,J=4.5Hz).
[0298]

Example 34 (a)

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide hydrochloride

[0299]
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H HN NH2 HHN3 1 2 HCI /<IN HCI N ROH N O 0~J~>, J~ O~N~ | IN
[0306] The procedure of Example 34(b) was repeated, except that
2-amino-N-[(2R)-3-(I-ethyl-IH-indol-3-yl)-I-oxo-I-[2-
0X0-8-(2-oxopyrrolidin-I-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]propan-2-yl]-2-methylpropanamide (233 mg)
was used, whereby the tifle compound (210 mg) was yielded.

iH-NMR(400MHz,DMSCd6); ? NH
S(ppm)l 26-1. 36(ﬁI—HN 521 s),1.82-2.41(4H,m),2.60- H Hl;lJ>< 2

J=10.5Hz, 14 OH 3 18(1H,dd,J=5.0
0944.20(2H, A X m),

| d.J=8.0Hz),8.04(3H. s) 8.50(IH, 3= H%
. . 0307] Example 34(d) Synthesis o \ g
2-amino- N -[(2R)-3-[I-(2-fluoroethyl)-IH-indol-3-
yl]-I-oxo-I-[2-0x0-8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3-
yloethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-yl]-
2-methylpropanamide hydrochloride [0308] Q

(2R) -2—-(2-Amino-2-methylpropanamido)-4-methyl-N-[2-0ox0-

8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (1.5 g) was dissolved in
isopropyl acetate (68.5 mL), and 4N hydrochloric acid in
ethyl acetate (0.95 mL) was added thereto. The mixture was
stirred at 55°C for one hour, and then left to stand to cool
to room temperature. The formed precipitates were recovered
through filtration, washed with isopropyl acetate, and dried
under reduced pressure, whereby the title compound (1.47 g)
was yielded.

"H-NMR (400MHz, DMSO-ds, 80°C) :

O (ppm)0.88(3H,d,J=6.0Hz),0.91(3H,d,J=6.0Hz),1.53-

1.70(9H, m),1.90-2.06 (2H,m) ,2.25-
2.39(2H,m),2.80(1H,t,J=14.5Hz),2.94(1H,dd,J=5.0,14.5Hz),3.37-
3.43(1H,m),3.77-3.79(1H,m),4.38~
4.49(2H,m),4.58(1H,d,J=16.0Hz),5.17(1H,d,J=16.0Hz),6.79-
6.80(1H,m),7.04-7.19(4H,m),7.32-
7.34(1H,m),7.98(1H,d,J=7.0Hz),8.10-8.25(3H, m) .

[0301]

Example 34 (b)
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H HN Hz H HNcH2 HCI P O IN HCI ! EtOH V F~ O 0309] The procedure of
Example 34(b) was repeated, except that
2-amino-N-[(2R)-3-[I-(2-fluoroethyl)-IH-indol-3-yl]-I-
0X0-I-[2-0x0-8-(2-0xopyrrolidin-1-yl)-I-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-yl]-
2anetmdproparamided205-mg)avas; used, \whrrely the-tide hgampaund{2103 -
mg) was yielded. 1H-NMR(400MHz,DMSO-d6,80C):
S(PpMY I BS(3H, )T 29¢31H 59 4 8202@58(214}6)122‘%.\/1 - (thiophen-3-

2.38(2 2.61-2. 9(IH,dd.J=5.0,15 302
3@5}3&%?3_24.%’% %iH m%’rsa;l rgé;ﬁllno £n33 1_yL mlno propan—-2-

4,49 (BHEY e B2 66(2H dah4 &7+ & 78(2H,m),5.17(1H,d,J=15.5Hz),6.74-
6.81(1H,m),7.03(2H,t,J=7.0Hz),7.06-7.22(5H,m),7.30-
7@6’5(@?—[1 m), 7 41(1H d J=8.0Hz),7. 67(1H d,J=8. OHz) 7 92-

2 -amino-2- methyl N [(IR) 1 -0X0-1- [2 0XO- 8 (2- '

oxopyrrolidin-1-yl)-1- 3-ylmethyl)-1,2,3,4- HN)5<NH2 HCI
tetrahydroquinolii-3-ylamino]-3-(1-propyl-IH-indol- 3- H
ylprofan; -yI roﬁ@mde hydrochqyife [0311] ‘ym
N 0
D e 20
<ty Oy A °ﬂ7 O*
S
[0303]

2-Amino-2-methyl-N-[ (2R) -3-(1l-methyl-1H-indol-3-yl)-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
yl]lpropanamide (116 mg) was dissolved in ethanol (1.0 mL),
and 1N hydrochloric acid (161 uL) was added thereto.
Subsequently, the solvent was evaporated under reduced
pressure, whereby the title compound (103 mg) was yielded.
"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.36(3H,s),1.51(3H,s),1.89-2.04(2H, m),2.24-
2.38(2H,m),2.69(1H,t,J=14.0Hz),2.80(1H,dd,J=5.0,10.0Hz),3.10(
1H,dd,J=5.0,9.0Hz),3.23(1H,dd,J=5.5,9.0Hz),3.38-
3.42(1H,m),3.71(3H,s),3.76-3.78(1H,m),4.36-
4.43(1H,m),4.58(1H,d,J=15.5Hz),4.65~-
4.71(1H,m),5.17(1H,d,J=15.5Hz),6.79(1H,d,J=5.0Hz),6.98-

7.03(2H,m),7.09-7.19(5H,m), 7.32~
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O H Hyx/NHz H HN H2 HCI ~1/ O IN HCI O ' MOH O~| P~N IN ~ZN [0312]
The procedure of Example 34(b) was repeated, except that
2-amino-2-methyl-N-[(2R)-1-ox0-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(1-propyl-IH-indol-3-
yhpeapan2myljpropanamjide {260 oag) waswsery wherebydhe) tite conmgund 8
(266 mg) was yielded. 1H-NMR(400MHz,DMSO-d6,80C):
8(pprh}di86(3A %, I 75Hz),1.35(3H,s),1.50(3H,s),1.71- 120
1§g3(§ﬁm),1.83-2.09(2H,m),2.23-
,m),2.65(1H,t,J=14.0Hz),2.78(1H,dd,J=5.0,15.0Hz),3.01-
3:28(2bH, 1) $13343.45(1H,m),3.71-3.86(1H,m),4.00-
4.08(2H,m),4.37-4.47(1H,m),4.57(1H,d,J=15.5Hz),4.67-
ASTR(AREM) 5. 27 (H =15 BHE) @?74%81(1%%’)169%—md01 3-yl)-l-oxo-

7.,04( 7.23(5H 7. 1HdJ .7.95;
8 14(§Hjm% g Zigllpl,d%?yé!%ﬁ 33[83?3]91x21r3’1pl A §yn§1 F#s%‘?ofhyl
219mino-N-[2R)=3:(rsepropytirindgls3svhrk) propan-2-y1]-2-

0X0-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
methylpropanamide hydrochloride

[0305]

H HN)XNHZ " H HN)%HZ Ho!
oy \Q% oﬁ KQ%

[0306]

The procedure of Example 34 (b) was repeated, except
that 2-amino-N-[ (2R)-3-(l-ethyl-1H-indol-3-yl)-1-oxo-1-[2-
ox0—-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3, 4-
tetrahydroquinolin-3-ylamino]propan—-2-yl]-2-methylpropanamide
(233 mg) was used, whereby the title compound (210 mg) was
yielded.
"H-NMR (400MHz, DMSO-ds) :
d(ppm)1.26-1.36(6H,m),1.47(3H,s),1.82-2.41(4H,m),2.69-
2.81(2H,m),3.03(1H,dd,J=10.5Hz,14.0Hz),3.18(1H,dd,J=5.0,14.0H
z),3.40-3.53(2H, m),4.09-4.20(2H,m),4.33-4.82(3H,m),5.00-

5.22(1H,m),6.80(1H,d,J=4.5Hz),7.01(1H,t,J=7.5Hz),7.06-
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ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-yl]-
2-methylpropanamide hydrochloride [0314] O 0 H HN H2 ~~HVV HN H2 HCI
P IN HCI O a O~ | EtOH IV N [0315] The procedure of Example 34(b) was
repeated, except that 2-amino-N-[(2R)-3-(1-isopropyl-IH-indol-3-yl)-1-oxo-1-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)- 1,2,3,
4xtetrahydraquinolin-3-ylamino]propan-2-yl]-2- methylpropanamide (337 mg)
was used, whereby the title 121 compound (298 mg) was yielded.

18- RMRE40OMBZ /O NMSote 8Bc§Hz) , 8. 04 (3H, s), 8.50(1H,d, J=8.5Hz) , 8
S(QQ@%S%@Q s)o]g329-1.49(9H,m),1.83-2.08(2H,m),2.23-

2:40(2H M) /2 56-2 66(1H,m),2.76(1H,dd,J=5.0,15.0Hz).3.04-
3{Had#,m),3.18-3.26(1H,m),3.34-3.49(1H,m),3.51-
3.86(1H,m),4.35-4.47(1H,m),4.57(1H,d,J=15.5Hz),4.62-

AEF3EPL ) B #1H,d,J=15.5Hz),6.74-6.80(1H,m),6.96-

7.03(2H,m),7.06-7,22(4H,m), 7. H,s),7.31- .

7S§/éj(§aé’rsn%’s72?(1%%%{%7\.}2@6}'\1'—2&85%_}_—3\9— [i;— (2-fluoroethyl)-1H-indol-3-

TyfG(4H, ) 8-02(1H £1:d=8 Of42):8 067827 (1Him)-1 {31 6] Examplg,B4(9)3 -

Synthesis of (2R)-2-((R)-2-aminopropanamido)-4-methyl-N-[2-

oxXou8(2-okopyrrolidint 1 4f)-1thidphen3rglmeathyvl 2@ 4o I propan-2-y1] -
2-methylpropanamide hydrochloride

[0308]

[0309]

The procedure of Example 34 (b) was repeated, except
that 2-amino-N-[(2R)-3-[1-(2-fluoroethyl)-1H-indol-3-y1l]-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-yl]-
2-methylpropanamide (205 mg) was used, whereby the title
compound (210 mg) was yielded.

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.35(3H,s),1.49(3H,s),1.82-2.08(2H,m),2.23-
2.38(2H,m),2.61-2.71(1H,m),2.79(1H,dd,J=5.0,15.0Hz),3.02-

3.29(2H.m),3.34-3.58(1H,m),3.72-3.85(1H,m),4.33~-
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tetrahydroquinolin-3-yl]pentanamide hydrochloride [0317] O O t~ II," HNC
(NHz Ht H ~NH2 HCI r H IN HCI EtOH N [0318] The procedure of Example
34(b) was repeated, except that
(2R)-2-((R)-2-aminopropanamido)-4-methyl-N-[2-o0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetratlyydreguinolins3-yipeatanamides(507mg) was used, whereby 122 the title
compound (48 mg) was yielded. 1H-NMR(400MHz,DMSO-d6,80C):
sépdr%j@@or(@Hft J=6(3AzY 138BH 8 I=7HZ) 1.54(2H,m),1.67(1H, m),1.9

TN BA(IH My 452 ) 3 5B TTB S 5 16CIH

d7J.=31£5 SHz06,80@H, d=5H2)s7.08¢3H bres), (894, 7=8 . 0Hz) , 7.92-
7.20(3H,m),7.34(1H,m),7.83-8.07(4H,m),8.29(1H,br s). [0319] Example
3&(?9)9S§Htﬁé)sisgof3(2ﬁﬁ2£¥(ﬁ‘f§ AMino-2-methylbutanamido)-4-

”h -[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3- yimethyl)-1,2,3,
4-te ra% droquinolin-3-yl]pentanamide hydrochloride

Example 34 (e)

Synthesis of 2-amino-2-methyl-N-[ (2R)-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(l-propyl-1H-indol-3-
y1l)propan—-2-yl]lpropanamide hydrochloride

[0311]

HNMHz HNJ%HZ HeI
S = 58

[0312]

The procedure of Example 34 (b) was repeated, except
that 2-amino-2-methyl-N-[ (2R)-1-oxo-1-[2-0x0-8—-(2—
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]-3-(l-propyl-1H-indol-3-
yl)propan-2-yl]propanamide (260 mg) was used, whereby the
title compound (266 mg) was yielded.

"H-NMR (400MHz, DMSO-ds, 80°C) :

d(ppm)0.86 (3H,t,J=7.5Hz),1.35(3H,s),1.50(3H,s),1.71-
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0320] O O NHp NH2 HCI HHN H HN N O~ 4N HCIIACOEt N N O AcOi-Pr
OWN S O~N~ [0321] The procedure of Example 34(a) was repeated, except
that (2R)-2-((R)-2-amino-2-methylbutanamido)-4-methyl-N-[2-
0X0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (5.57 g) was used, whereby the title
congiowrtd, (9.5% g was yelded n123 i4NMR(400MHz,DMSO-d6):

S(ppm)0.82 0.93(9H,

n?); A 7E318) 112560 L H P ); 1 62 2HIRY, L A5 (15 H} /2850 H tn)L 2. 30{2MH; - 01~

AN SN o n 6 SR SH T 09

Sk8B6(1H, 6J=8Hyz),8142(1H 4, 456.5Hz) (18322 Example B4fi) Synthesis of
(2R)-2-amino-2-methyl-N-[(2R)-3-(1-methyl-IH-
irfttol 8Ly - Tbx6-1-[2-6%0B-{2-bXxopyrrbliflinl4-y)-§ 1 (1H,m), 6.95-

J1 Bnylmgtla I)} 234 IEetrﬁ cyidré)ﬂumolln -3-
ylamlngbr’opan 2-yljbutanamide hydrochloride

7.40(2H,m), 7.64(1H,d,J=8.0Hz),7.95-
8,14(4H,m),8.21(1H,d,J=8.0Hz) .

[0313]

Example 34 (f)

Synthesis of 2-amino-N-[(2R)-3-(l-isopropyl-1H-indol-3-y1l)-1-
oxo—-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-yl]-

2-methylpropanamide hydrochloride

[0314]

| H HNMHZ | ) HNJ&{IHZ HCI
N HC Q\/\/Qj
o ﬁ X} EtOH

[0315]

The procedure of Example 34 (b) was repeated, except
that 2-amino-N-[ (2R)-3-(1l-isopropyl-1H-indol-3-yl)-1-oxo-1-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2-yl]-2-

methylpropanamide (337 mg) was used, whereby the title
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0323] H HN)/NH2 H HN H2 HCI H\O INHCI\ I O EtOH 0324] The
procedure of Example 34(b) was repeated, except that
(2R)-2-amino-2-methyl-N-[(2R)-3-(1-methyl-IH-indol-3-
yl)-1-0x0-1-[2-0x0-8-(2-0xopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan-2- yllbutanamide (8.4
0 wiasoused, \wherehy) theatitley cempotind (6.56 g) was yielded. 124
1H-NMR(400MHz,DMS0-d6,80C):

(PR (B2BMiE JBYBMK 1 BABH,s),1.76-1.83(IH,m),1.85- 2.08(3H,m),2.25

S|
RGOS IS0 100605

324.3(H m), 3.7 1£36165)23.483.82(1H,m) 439+, dd, J=5.0, 15.0Hz) , 3.04-
4.43(1H,m),4.56(1H,d,J=15.6Hz),4.65-
4375(HH F), B LR IH, 8,318 5 H42) B)78(1H 4, 3=53.0HZ),8)99: - 51 -

7033%:[ )7.0%-7 le-% #'32-73 gg& )7 %H J=8. }-r% ,7.80-
PG OT0R a5 L) B 17 8 oR iy sﬁitz%dn‘%op ?34(1')
Synthesis oh(2R)-27(2-amine-2rmethylprepanamidae) 4-methykNoe -
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-
7.03(2H,m),7.06-7.22(4H,m),7.29(1H,s),7.31-
7.36(1H,m),7.41(1H,d,J=8.0Hz),7.47-
7.76(4H,m),8.02(1H,d,J=7.0Hz),8.06-8.27(1H,m) .

[0316]

Example 34(g)

Synthesis of (2R)-2-((R)-2-aminopropanamido)—-4-methyl-N-[2-
ox0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl]lpentanamide hydrochloride

[0317]

m. 1N HCI . m
Oﬁ k@ EtOH Oi(;%

[0318]

The procedure of Example 34 (b) was repeated, except
that (2R)-2-((R)-2-aminopropanamido)—-4-methyl-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl]pentanamide (50 mg) was used, whereby
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1,2,3, 4-tetrahydroquinolin-3-ylJpentanamide hydrochloride [0326] H HN H2
H HN- H2 HCI IN HCl c1 x' O I N EtOH P~N O N 0327] The procedure of
Example 34(a) was repeated, except that
(2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-[2-0xo0-
8-(2-oxopyrrolidin-1-yl)-I-(pyridin-2-ylmethyl)-1,2,3,4-
tetrehydroguinaline=3-yHpentanamide.t/4 g wasiused, whereby 125 the title
compound (55 mg) was yielded. 1H-NMR(400MHz,DMSO-d6,80C):
SthHﬂB B OWHd J2635HY,0889(3H,d,J=6.5Hz),1.19(3H,s),1.20(3

SFOB 4 55 3 A3 )5 86 3 PO Y 7 o

294

25 2 Bt 455

4H53(1H,gn) 4.74(IH,d,J=16. 5Hz) 5 14(IH,d,J=16.5Hz),7.05-
7.24(SH,m),7.64(IH,dt,J=2.0,7.5Hz),7.70-
823(§J(I(I-3 By 7 419, 623=70HZz) /8. 801 H: d J=520H?2) 2 {6328FERamplé 84{k) ™) /

of (2R) mlno
oxo-é—% o%opy?gr%(fzélr{ 1) yl)-I-

en-3 1m

g}fﬁ}c)%pr p%”%%; ‘1(%‘_‘&1',”3@1‘%/ i), 5. 16018,

1«2 3-4-tetrahydroguinolin-3-yilpentanamige (R)-6)- mpndetate 0329]

7.20(3H,m),7.34(1H, m),
[0319]

Example 34 (h)

(2R) -2~

Synthesis of ((R)

methyl-N-[2-0ox0-8-
ylmethyl)
hydrochloride

[0320]

H HN )&NHz
N

7.83-

—2—amino-2-methylbutanamido)

(2-oxopyrrolidin-1-y1) -

4N HCI/AcOEt

8.07(4H,m), 8.29(1H,br s).

—4—

- (thiophen-3-

-1,2,3,4-tetrahydroquinolin-3-yl]pentanamide

HNJ>/NHz HCI

[0321]

The procedure of Example 34 (a)

that (2R)-2-((R)

0xX0—8-—

tetrahydroquinolin-3-yl]pentanamide

whereby the title compound

—2—amino-2-methylbutanamido)

(2-oxopyrrolidin-1-yl)-1-

m |
i

was repeated, except

AcQi-Pr

—4-methyl-N-[2-

(thiophen-3-ylmethyl)-1,2,3,4-
(5.57 g) was used,

(5.55 g) was yielded.
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OHO HHNNH2\HHN3/NH2 N/~OzZHNi~PNOACOEtNNOOHO
,ON O~ O2H Si 0330]
(2R)-2-(2-Amino-2-methylpropanamido)-4-methyl-N-[2-oxo-
8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (542 mg) was dissolved in ethyl acetate
(6:5-miD) (andM{R);(EMIvandelic acid (141 mg) 126 was added thereto. The
mixture was stirred at 70C for 10 minutes, and then left to stand to cool to
r@drrtehipérature. The formed precipitates were recovered through filtration,

was itpﬂet yl te, @ r nrg rre pressur ere by.th
R e e e L Rt
iH-NYIR(400MHZ DMSO-d6E3 (2H, m) , 4.50 (1H,br s),4.54 (2H, br
S(ppm)0.87(3H,d,J=6.5Hz),0.90(3H,d,J=6.5Hz),1.36(3H,s),1.37(3
He3), £.4301 B6(4H)my 1285-2:49(BHL nH12.70-2.95(2H,m),3.10-

4.10(2H, 35-4. 2% ,m),4.60(1H,s),4.98-5.27 ),6.30-
7?(]30(5:&%3? ST 1H ,ﬂé%ﬁ%y,;o%ﬁ&(%cé),@%?gp'gr
7:43(8H1)18:29(1H ¢kd58.OHz) (8 48{1 b= J5¥ HHz). [0331] Example 34(1)
Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0%848-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-

Example 34 (i)

Synthesis of (2R)-2-amino-2-methyl-N-[(2R)-3-(1-methyl-1H-
indol-3-yl)-1-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3—-

ylamino]propan—-2-yl]butanamide hydrochloride

[0323]

0 o]

g H3J><]NH2 : H§)’><]NH2 Hel
0{7; NKQ N EtOH oﬁ; I?\Q N

[0324]

The procedure of Example 34 (b) was repeated, except
that (2R)-2-amino-2-methyl-N-[ (2R)-3-(1l-methyl-1H-indol-3-
yl)-1l-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-y1l)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]propan—-2-
yl]lbutanamide (8.4 g) was used, whereby the title compound

(6.56 g) was yielded.
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1,2,3,4-tetrahydroquinolin-3-yl]pentanamide (S)-(+)-mandelate 0332] H HN
NH2 OH H HN<NH2 N H ~xm AcOEt OH O~ O~>,\02H S S 0333] The
procedure of Example 34(k) was repeated, except that
(2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-[2-ox0- 127
8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
tetrakyroguineli-Swdipentagemide (33 mg) and (S)-(+)- mandelic acid (8.5
mg) were used, whereby the title compound (24 mg) was yielded. Me:
1&@32%3'@ FRNMREOOMRZDMEGH6)H,s) , 1. 76-1.83(1H,m), 1.85~
%H£§6cma09m&4d360Hﬁ13&&4$13&3
Hs) 441 5(4H,m),1.85-2.05(IH,m),2.20-2.40(2H,m),2.73-

29H2kHm)id.20-430(2H 1m)74 B5-4180(3H,m), 4162 ¢H,5):5005 10. 0Hz) , 3.09(
5.20(IH,m),6.40-7.00(3H,br),6.80(IH,d,J=5.0Hz),7.05- 7.28(8H,m),7.33
71443, A7) 8. 98AHIE =80 |, 8U6(HH 07 3=7.5HAE {0334 PExample 34(m)

Sy o282 o e oo, ot
44etratydreqyinokie-B-yipgntanamide hydrechloride [0335]
4.75(1H,m),5.17(1H,d,J=15.5Hz),6.78(1H,d,J=5.0Hz),6.99-
7.06(2H,m),7.09-7.19(5H, m), 7.32~
7.35(2H,m),7.65(1H,d,J=8.0Hz),7.80~-
7.98(3H,m),8.01(1H,d,J=7.0Hz),8.17-8.25(1H, m) .

[0325]

Example 34 (7)

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8~-(2-oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide hydrochloride

[0326]

P.
H HN He H "'NJ&{‘HZ Hel

[0327]

The procedure of Example 34 (a) was repeated, except
that (2R)-2-(2-amino-2-methylpropanamido)—-4-methyl-N-[2-0ox0o-
8- (2-oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl]pentanamide (74 mg) was used, whereby
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O O HHNNH2 H HNNH2 HCI 4N HCIIACOEtP:~NN AcOi Pr -so [0336] The
procedure of Example 34(a) was repeated, except that
(2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-[2-0x0- 128
8-(2-oxopyrrolidin-I-yl)-I-(thiophen-2-yImethyl)-1,2,3,4-
tetrahydroquinolin-3-ylJpentanamide (1.0 g) was used, whereby the title
compauind O3>me)wias yielded,) iINdMR(408MHz,DMSO-d6):

S(ppm)O 87(3H,d,J=6.0Hz),0.90(3H,d,J=6.0Hz),1.43-

1.7710f, hﬁl)OM?zz DOHGI) 0.3 :

A2 T A AT SRS .10

6H8HR2H M) &-1167A.24 (B m) 7 SHIH,d3IE8iH2) 8.30(3H by (2H, m) , 2. 94~
s),8.40(IH,d,J=8.5Hz),8.51(IH,d,J=7.5Hz). [0337] Example 35
(@R?—%i(‘QHAﬁ"?inéazihﬁthﬁ'l%)féﬁaﬁlénﬁd@)fird -[I-benzyl-2-oxo0-8-(2-

%8?3% Iaqél'[ §;7]F8)131 1~~|§|1—%;|$\I?“n -3- ylél - methylpentanamide

4.53(1H,m),4.74(14,d,J=16.5Hz),5.14(1H,d,J=16.5Hz), 7.05-
7.24(5H,m),7.64(1H,dt,J=2.0,7.5Hz),7.70-
8.30(1H,br),7.94(1H,d,J=7.0Hz),8.39(1H,d,J=5.0Hz) .

[0328]

Example 34 (k)

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8—-(2-0oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide (R)-(-)-
mandelate

[0329]

HNMHZ Oi:ozH HN&NHZ
mm AcOEt Q(IO@\
(el o

(2R) -2—-(2-Amino-2-methylpropanamido) -4-methyl-N-[2-ox0o-

[0330]

8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (542 mg) was dissolved in

ethyl acetate (6.5 mL), and (R)-(-)- mandelic acid (141 mg)
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'N O D HCI 0339] 1H-NMR(400MHz,DMS0-d6,80C)
S(ppm)0.88(3H,d,J=6.0Hz),0.91(3H,d,J=6.0Hz),1.52-
1.80(10H,m),1.84-1.98(IH,m),2.13 129
2.32(2H,m),2.85(1H,t,J=14.5Hz),2.98(1H,dd,J=5.0,14.5Hz),3.32-
3.40(1H,m),3.64-3.83(1H,m),4.41-

4,22 2khay & 656k E:)=161QHzZ),2:08(d Hyd J=36:0HZ), 72837 0°C for 10
7.28(8H,m),7.99(1H,d,J=7.0Hz),8.11-8.38(4H,m). [0340] Example 36
(FRIZ2LSANTRG-2-Afdthy propaRamideINTa -berdyl 7R ok (Zemperature.
0X0pIp, rirdin- -yl)-1 2,3,4- trah dr}_pqu}i{nolin\;B- []-4- reth ent nam'die n
e e B3 S  Te NR EH G FO W B ton,

iMﬁﬁwéﬁ49@&ﬂ4éEHﬂ$cbaéﬁate, and dried under reduced pressure,
S(ppm)0.84-0.91(6H,m),l.25-2.39(l4H ,m),2.81-3.90(7H,m),4.31-
Svigaehim) 104 7. 834 RS IS8 .88 2HW). f8343]telded.

Mp:183-185°C

"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.87(3H,d,J=6.5Hz),0.90(3H,d,J=6.5Hz),1.36(3H,s),1.37(3
H,s),1.43-1.66(4H,m),1.85-2.42(3H,m),2.70-2.95(2H,m),3.10-
4.10(2H,m) ,4.35-4.80(3H,m),4.60(1H,s),4.98-5.27(1H,m),6.30~-
7.00(3H,br),6.81(1H,d,J=5.0Hz),7.05-7.28(8H,m), 7.33-
7.45(3H,m),8.29(1H,d,J=8.0Hz),8.48(1H,d,J=7.5Hz) .

[0331]

Example 34(1)

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide (S)-(+)-mandelate

[0332]

O 0

OH
NH, NH;
H HN : HU&
) m o
o N N AcOEt o N0 OH
o0

[0333]

The procedure of Example 34 (k) was repeated, except

that (2R)-2-(2-amino-2-methylpropanamido)—-4-methyl-N-[2-0ox0o-

127



Example 37 (2R)-2-(2-Amino-2-methylpropanamido)-N-[1-benzyl-8-(2,5-
dioxopyrrolidin-1-yl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-
4-methylpentanamide hydrochloride 0344] 130 O HHNA,/NH2 NN ONOIi
HCI 0345] 1H-NMR(400MHz,DMSO-d6,80C)
S(ppm)0.87(3H,d,J=6.5Hz),0.91(3H,d,J=6.5Hz),1.24-

1B8(H pr) bdd=b 73H{2H-1) 1194205 HHgph@2& -y Imethyl) -1, 2, 3, 4—
2.39(IH,m),2.52-2.63(IH,m),2.95- 3.10(2H,m),4.30(1H,d,J=17.0Hz),4.50-
4?@2{2?—1‘%6@986@&3%?@%?%@?@@6%7 OHAF.130d (S)—(+) -

715 1).7.21:7.3 743 d,J=7.0H 3H,br

B 2 108 8 Rl 328 OF el (O B 5t compoun
21ém||ﬂ@-j\lq{(££)yll[éb@gayl -2-0X0-8-(2-oxopyrrolidin-1-yl)- 1,2,3,
4-tetrahydroquinolin-3-ylamino]-3-(IH-indol-3-yl)-I-
oMopiopan-23ylJ-2-methylpropanamide hydrochloride 0347] 131

'H-NMR (400MHz, DMSO—dg) :
d(ppm)0.87(3H,d,J=6.0Hz),0.90(3H,d,J=6.0Hz),1.36(3H,s),1.36(3
s),1.44-1.65(4H, m),1.85-2.05(1H,m),2.20-2.40(2H, m),2.73-

2.97(2H,m),3.20-4.10(2H,m) ,4.35-4.80(3H,m),4.62(1H,s),5.00-
5.20(1H,m),6.40-7.00(3H,br),6.80(1H,d,J=5.0Hz),7.05~-
7.28(8H,m),7.33-
7.44(3H,m),8.28(1H,d,J=8.0Hz),8.46(1H,d,J=7.5Hz).

[0334]

Example 34 (m)

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-2-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide hydrochloride

[0335]

H Hrgj;d“”z Y ng;{‘“z HCI
in:m 4N HCVACOEt QI:D
o acoiPr | N
pele sl

[0336]

The procedure of Example 34 (a) was repeated, except

that (2R)-2-(2-amino-2-methylpropanamido)—-4-methyl-N-[2-0ox0o-
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O HHN<NH2 NOQHNNJ vHCI 0348]
1H-NMR(400MHz,DMSO0-d6,80C)
S(ppm)1.34(3H,s),1.49(3H,s),1.65-1.69(IH,m),1.83-
1.95(IH,m),2.14-2.30(2H,m),2.74-2.85(2H,m),3.03-
3.48(3H,m),3.64-3.78(IH,m),4.43-4.50(IH,m),4.63-

43713(2Hyp) 5100 Hd Ix16-QHy),6-96(H ddxmBHz); Td3=hy1) -1, 2, 3, 4-
7.24(10H,m),7.32(IH,d,J=8.0Hz),7.63(IH,d,J=8.0Hz),8.04-
StEG(HFPﬁﬂfSDQEHPIO(}BQS%H% H%?ﬂﬁ%)dfos‘acg]omam‘mé 3gsed, whereby

@R 208 2 o (- udiopshan mopangmido) o

tetrakydrogquinelin-Smd4amethylpentanamide hydrochloride [0350] 132 H
HIV N NH2 OH N 00 1 HCI rNj N i 0351] MS(FAB)M/z601(M+H)'
iH-NMRA0OMBZDMSES-d6)iz) , 0.90 (3H,d, J=6.0Hz) , 1. 43~

S{PRm 8,/ %t 03428, m)1 4% 530 @H M), 1.59-1.71(1H,m),2. 70-
2.48(2H,m),2.73(1H,t,J=14.5Hz),2.87(1H,dd,J=5.0,14.5Hz),3.28-
3.75(2H, m),4.31-4.92(3H,m),5.23-5.65(1H,br s),6.75-
6.89(2H,m),7.11-7.27(3H,m),7.34(1H,d,J=5.0Hz),8.30(3H, br
s),8.40(1H,d,J=8.5Hz),8.51(1H,d,J=7.5Hz) .

[0337]

Example 35

(2R) -2-(2-Amino-2-methylpropanamido)-N-[1l-benzyl-2-0ox0o-8—-(2-
oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-yl]-4-
methylpentanamide hydrochloride

[0338]

NM“?

[0339]
'H-NMR (400MHz, DMSO—dg¢, 80°C) :
S (ppm) 0.88(3H,d,J=6.0Hz),0.91(3H,d,J=6.0Hz),1.52-

1.80(10H,m),1.84-1.98(1H,m),2.13~-
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3.09(8H,m),3.97(1H,br),4.40
4.49(1H,m),4.56(1H,dd,J=6.5,8.5Hz),5.44(1H,d,J=16.0Hz),5.86(1
H,d,J=16.0Hz),6.67(2H,d,J=12.5Hz),6.92-7.36(7H,m),7.59-
7.66(1H,m),8.11(3H,br),8.36(1H,d,J=4.5Hz),8.60(1H,d,J=7.5Hz),
8.67(1H,d,J=8.5Hz),9.34(1H,s). [0352] Example 40
(2Rp-Ne(BrAcetamido-2Hoxg-d=(pyrislin:2; yineethyh)-192,3745 . 0, 14 . 5Hz) , 3.32-
tetrahydroquinolin-3-yl)-2-(2-amino-2-methylpropanamido)-4-
meth§ipehtanamide [6353] 138 WHA-NH2 pex;c OINH 1 N i 0354]

/z o ) (400MH ):
a0 )0 B T B0 B b ooy 1R (o Ty 10>
sylzb«ékﬁ&(ﬁrhn@sal 84(3H,85):1.95~),8.11-8.38 (4H, m) .
2.17(2H,m),2.88(IH,dd,J=5.0,10.5Hz),3.05(IH.t,J=14.5Hz),4.35-

4[H75M m),4.87(IH,d,J=16.0Hz),5.02(IH,d,J=16.0Hz),7.06(1H.t,
J 8.0Hz) §’l (1H,d,J=7.5Hz),7.21- 7.29(2H,m),7.41(1H,d,J=7.5Hz),7.70-
3(IH,br),8.41(1H,d,J=8.0Hz),8. 46(1H d,J=4.0Hz), 10.00(IH, s)

[Q@ﬁﬂ ExaﬂuﬂﬁfHo 2-methylpropanamido) -N-[1l-benzyl-2-oxo-8- (2
oxopiperidin-1-y1)-1,2,3,4-tetrahydroquinolin-3-yl]-4-

methylpentanamide hydrochloride

0O
N2

[0341]

[0342]

"H-NMR (400MHz, DMSO—ds) :

d(ppm)0.84-0.91(6H,m),1.25-2.39(14H, m),2.81-3.90(7H, m),4.31-
5.19(4H,m), 7.04-7.33(8H,m),8.18-8.38(2H,m) .

[0343]

Example 37

(2R) -2—-(2-Amino-2-methylpropanamido) -N-[1-benzyl-8-(2, 5—-
dioxopyrrolidin-1-yl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-
4-methylpentanamide hydrochloride

[0344]
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2-Amino-N-((IR)-2-(8-(dimethylamino)-2-oxo-I-(pyridin-2-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-2-oxo-I-
phenylethyl)-2-methylpropanamide hydrochloride [0356] 134 H HW NH2 N N
00 HCI tNLI 0357] MS(FAB)mM/z515(M+H)" iH-NMR(400MHz,DMSO-d6):
S(ppm)1.50(3H,s),1.53(3H,s),2.51-

2.69(6H,s),2.76(1H,dd,J=5.0,10.0H2),3.00(1H,t,J=14.5Hz),4.48-
4.58(1H,m),5.42(1H,d,J=16.0Hz),5.53(1 16 OHz) 5.81(1H,d,
J=8.0Hz),6.84-6.99(3H, m %

7.41(3H,m),7.48(2H,d )= Hz), 2.6 17

7.68(1H,m),& : ,d73=4.0Hz),8.82(1H,d,J=8.5Hz),
8.89(1H,d,J ampl 42
(2R)-2-(2-Am mypPan -N-(8-(N-ethylacetamido)-

2-0x0-1-(pyridj 2 yIm thyl)-1,2,3,4- tetrahydroqumolln -3-
pipe 0 loride [0359] 135 H HN NH2 N

HCI

[0345]

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)0.87(3H,d,J=6.5Hz),0.91(3H,d,J=6.5Hz),1.24~
1.38(1H,m),1.44-1.73(9H, m),1.94-2.05(1H,m),2.28-
2.39(1H,m),2.52-2.63(1H,m),2.95~-
3.10(2H,m),4.30(1H,d,J=17.0Hz),4.50-
4.62(2H,m),4.98(1H,d,J=17.0Hz),6.97(2H,d,J=7.0Hz),7.11-
7.15(1H,m),7.21-7.36(4H,m),7.43(1H,d,J=7.0Hz),8.23(3H, br
s),8.41(1H,d,J=8.5Hz),8.54(1H,d,J=8.0Hz) .

[0346]

Example 38

2-Amino-N-[ (2R)-1-[1l-benzyl-2-0x0-8-(2-oxopyrrolidin-1-y1l) -
1,2,3,4-tetrahydroquinolin-3-ylamino]-3-(1H-indol-3-y1l)-1-
oxopropan—-2-yl]-2-methylpropanamide hydrochloride

[0347]
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(?~N O- OvN, HCI IIN 0360] MS(FAB)mM/z537(M+H)'
iIH-NMR(400MHz,DMSO-d6):
0(ppm)0.81-0.94(9H,m),1.08-1.75(9H,m),2.80-3.20(3H,m),3.93-
4.04(1H,m),4.53-4.62(2H,m),4.69-5.68(2H,m),7.06-
7.38(5H,m),7.67-7.77(1H,m),8.14(3H,br),8.30-8.58(3H,m). [0361] Example
43 (2R)-2-(2-Amino-2-methylproggnamido)-N-[8-(diethylamino)-2-
0xo0-1-(pyridin-2-ylmethyl)-1,2,3,4- etra oquinolin-3-yl]-
4-(methylthio)butanamide 2] HN 'NH2 H MN HCI 136
[0363] MS(FAB)m/2541 +H)'s iIHFNMR(400MHz,DMSO-d6):
S(ppm)0.75-0.8 70°93<71.0 (3H m) 1. 47(3H s),1.49(3H,s),1.83-
2.08(2H,m)
4.48(IH,m),4

OHz),5.85(IH,d,J:lG.OHz),6.92-

[0348]

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.34(3H,s),1.49(3H,s),1.65-1.69(1H,m),1.83-
1.95(1H,m),2.14-2.30(2H,m),2.74-2.85(2H,m),3.03-
3.48(3H,m),3.64-3.78(1H,m),4.43-4.50(1H,m),4.63~
4.73(2H,m),5.10(1H,d,J=16.0Hz),6.96(1H,t,J=7.5Hz),7.03-
7.24(10H,m),7.32(1H,d,J=8.0Hz),7.63(1H,d,J=8.0Hz),8.04-
8.15(4H,m),8.22(1H,d,J=8.0Hz),10.62(1H,s) .

[0349]

Example 39
(2R)-2-((R)—-2-Amino-3-(4-hydroxyphenyl)propanamido) -N—- (8-
(diethylamino)-2-oxo-1-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl)-4-methylpentanamide hydrochloride

[0350]
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7.05(3H,m),7.09(IH,d,J=7.5Hz),7.12-7.22(IH,m),7.62- 7.72(1H,m),8.16(3H,br
s),8.37(IH,s),8.39(IH,s),8.44(IH,d,J=7.5Hz). [0364] Example 44
2-Amino-N-[(2R)-3-(benzyloxy)-I-[8-(diethylamino)-2-oxo-I-
(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]-I-
oxopropan-2-yl]-2-methylpropanamide hydrochloride [0365] H HN /4H2 O
CN1 N6 HCI [0366] MS(FAB
iH-NMR(400MHz,DMSO-d6): ¥(ppm)0.73-0.87(3H,m),0.93-

1.07(3H,m),1.49(3H,s ,1.1_?@ ;
3.75(2H,m),4.37-4.578H,mMp4.82
iy f

4.91(1H . OHz)NHs(1 Hz),6.88-

7.17(SH 9(Sm%7.67(1H,m),8 3H,br

s),8.36(1 2AOHEB 9 (1H,8,J=8.0Hz),8,54(1H,d,J=7.5Hz). [0367]
Example 45 2-Amino-N-[(2R)-3-(4-chlorop QA)-1-[8-(dimethy|amino)-2-

0 iWZ-y hy-1,2,3,4-tetrahydroquinolin-3-
N

[0351]

MS (FAB)m/z601 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

S (ppm)0.75-1.03(12H,m),1.43-1.55(2H, m),1.59-1.71(1H,m),2.70-
3.09(8H,m),3.97(1H,br),4.40-
4.49(1H,m),4.56(1H,dd,J=6.5,8.5Hz),5.44(1H,d,J=16.0Hz),5.86 (1
H,d,J=16.0Hz),6.67(2H,d,J=12.5Hz),6.92-7.36(7H,m), 7.59-
7.66(1H,m),8.11(3H,br),8.36(1H,d,J=4.5Hz),8.60(1H,d,J=7.5Hz),
8.67(1H,d,J=8.5Hz),9.34(1H,s) .

[0352]

Example 40

(2R) -N-(8—-Acetamido-2-oxo-1-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl)-2-(2—-amino—-2-methylpropanamido) -4-
methylpentanamide

[0353]
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ylamino]-1-oxopropan-2-yl]-2-methylpropanamide hydrochloride [0368] O H
HN /~Ha O iN HCI N CI [0369] MS(FAB)M/z564(M+H)'
iH-NMR(400MHz,DMSO-d6): S(ppm)1.25(3H,s),1.44(3H,s),2.63(6H,br
s),2.80- 2.90(2H,m),2.98-3.10(2H,m),3.35-3.48(1H,m),4.46- 4.56(1H,m),4.76
138 4.85(1H,m),5.43(1H,d,J=16.0Hz),5.54(1H,d,J=16.0Hz),6.87-
7.03(3H,m),7.09-7.17(2H,m),7.30- A40(4H,m),7.64(1H,t,J=7.5Hz),8.04(3H,br
s),8.35(1H,d,J=4.5Hz),8.51(1H,d,J .OHﬁi 71(1H,d,J=7.5Hz). [0370]
Example 46 (2R)-2-(2-Amin0ﬁm ' E[’&(diethylamino)-l-(furan-2-
ylmethyl)-2-oxo-1,2,3,4-teffhhydroquifiolin-3-yl]-4- methylpentanamide
hydrochlori ?

[0354]

MS (FAB)m/z509 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

O (ppm)0.86 (3H,d, J=6.5Hz),0.88(3H,d,J=6.5Hz),1.15(3H,s),1.16(3
H,s),1.44-1.60(3H,m),1.81(3H,s),1.95~-
2.17(2H,m),2.88(1H,dd,J=5.0,10.5Hz),3.05(1H,t,J=14.5Hz),4.35-
4.47(2H,m),4.87(1H,d,J=16.0Hz),5.02(1H,d,J=16.0Hz), 7.06 (1H, t,
J=8.0Hz),7.12(1H,d,J=7.5Hz),7.21-
7.29(2H,m),7.41(1H,d,J=7.5Hz),7.70-
7.77(1H,m),8.03(1H,br),8.41(1H,d,J=8.0Hz),8.46(1H,d,J=4.0Hz),
10.00(1H, s) .

[0355]

Example 41

2-Amino-N-( (1R) -2- (8- (dimethylamino)-2-oxo-1- (pyridin-2-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-2-oxo-1-
phenylethyl)-2-methylpropanamide hydrochloride

[0356]
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I N1 O HCI 0372] MS(FAB)M/z484(M+H)" iH-NMR(400MHz,DMSO-d6):
o(ppm)0.70 0.88(3H,m),0.89(3H,d,J=7.0Hz),0.90(3H,d,J=7.0Hz),1.00-
1.20(3H,m),1.42-1.72(3H,m),2.70-2.80(2H,m),2.85-
3.30(4H,m),3.52-3.65(2H,m),4.30-4.42(1H,m),4.50-
4.63(1H,m),5.42(1H,d,J=15.5Hz),5.72(1H,d,J=15.5Hz),5.92(1H,d,
J=3.0Hz),6.24(1H,dd,J=2.0,3.0Hz),6.89( J 6.5Hz),6.97- 7.07(2H,
m),7.41(1H,d,J=1.0Hz),8.04(3H,br

s),8.56(IH,d,J=8. OHz) 8. 66(IH d HS z) 037ﬁ Example 47

Yy ) |ethylam|no)-2-

4-methylpentanamide 0374 NH H2 NY rNjN HCI

[0375] MS(FAB)m/zS; M+%MR(ZN&I}AHZ,DMSO-%): o(ppm)0.73
N~ :

[0357]

MS (FAB)m/z515 (M+H) "

"H-NMR (400MHz, DMSO-dg) :

d(ppm)1.50(3H,s),1.53(3H,s),2.51-
2.69(6H,s),2.76(1H,dd,J=5.0,10.0Hz),3.00(1H,t,J=14.5Hz),4.48-
4.58(1H,m),5.42(1H,d,J=16.0Hz),5.53(1H,d,J=16.0Hz),5.81(1H,d,
J=8.0Hz),6.84-6.99(3H,m), 7.10-7.18(2H, m), 7.29-
7.41(3H,m),7.48(2H,d,J=7.5Hz),7.61-
7.68(1H,m),8.22(3H,br),8.35(1H,d,J=4.0Hz),8.82(1H,d,J=8.5Hz),
8.89(1H,d,J=8.0Hz) .

[0358]

Example 42

(2R) —2-(2-Amino-2-methylpropanamido) -N- (8- (N-ethylacetamido) -
2-oxo-1-(pyridin-2-ylmethyl)-1, 2,3, 4-tetrahydroquinolin-3-
yl)—-4-methylpentanamide hydrochloride

[0359]
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0.83(3H,m),0.87(3H,d,J=6.5Hz),0.90(3H,d,J=6.5Hz),0.90-
1.02(3H,m),1.26(3H,s),1.26(3H,s),1.41-1.68(3H,m),2.81-
3.19(6H,m),3.30-3.50(2H,m),4.38
4.55(2H,m),5.41(IH,d,J=16.5Hz),5.88(IH,d,J=16.5Hz),6.92-
7.08(3H,m),7.16(IH,d,J=7.5Hz),7.27(IH,br s),7.79(IH,br s),8.05(3H,br
s),8.40-8. 56(2H m) [0376] Exampl

oxopentan -2-yl]-4-hydroxygyrrolidin-2-¢arboxamide hydrochloride 0377] H

R FAB)mM/z551(M+H)'
d6) (ppm)0.75
0. 84(3H m) 0-89(3H ),0 ,d,J=7.0Hz),0.93-

1.01(3H,M), 1.4
(0 8-3.28(8H,m),4.16-
),4. 14ﬁ§f|m)523-

1.90(IH! 4, ddl;
7),5.86(IH,d,J=16.0Hz),6.92-

4.26(H.m) §.30-438(H
5.45(1H.br).5.41(1H,d,J=N

7.05(3H,m),7.10(IH,d,J=8.0Hz),7.16-7.23(IH,m),7.63-
[0360]

yImethyI) 1 2,3, 4 tetrahydrﬁ

MS (FAB)m/z537 (M+H) *

"H-NMR (400MHz, DMSO—ds) :

d(ppm)0.81-0.94(9H,m),1.08-1.75(9H, m),2.80-3.20(3H, m),3.93-
4.04(1H,m),4.53-4.62(2H,m),4.69-5.68(2H,m), 7.06-
7.38(5H,m),7.67-7.77(1H,m),8.14(3H,br),8.30-8.58(3H, m) .
[0361]

Example 43

(2R) -2-(2-Amino-2-methylpropanamido) -N-[8—-(diethylamino)-2-
oxo-1-(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl]-
4— (methylthio)butanamide hydrochloride

[0362]

NH,

2L
=L
>

i

HCI
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7.75(H,m),8.40(1H,d,J=4.5Hz),8.48-
8.61(2H,m),8.65(IH,d,J=8.5Hz),9.92(IH,br s). [0379] Example 49 Synthesis of
N-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1,2,3,4- tetrahydroquinolin-3-ylJacetamide
141 0380] O CI NHAC NHAC B NHAC NHACNOOCION"HOHO NOp
HNHZHON A\CIC B 0381] Diisopropylethylamine (258.5 g) was
dissebad in N- methylpyrrolidone (1476.6 mL), and the solution was heated
at 50C. To the mixture were added Pd-C (35.06 g) and N-(6-

DYSThBRE-H G- 2264812 3, 4-tetrahydroquinolin-3-yl)acetamide (328 g). The

regciarvas) Qe%wghé\l-)methylpyrrolidone (262.5 mL), and the wash
liquid was combiried with the mixture. The resultant mixture was purged with

hydregagn threedtimes 3 ang) thenostirred vigorously for three hours while
maintaining the internal temperature between 70-80C (formation of

Corpdaiid ). ITHe fedetiorr mixthife veld) edolédto 25C, and then filtered
thyopgh elite. The fitgred solidwas washed ) 5 g6-3.18(61,m), 4.26-
4.48(1H,m),4.54-
4.63(1H,m),5.41(1H,d,J=16.0Hz),5.85(1H,d,J=16.0Hz),6.92~-
7.05(3H,m),7.09(1H,d,J=7.5Hz),7.12-7.22(1H,m),7.62—-
7.72(1H,m),8.16(3H, br
s),8.37(1H,s),8.39(1H,s),8.44(1H,d,J=7.5Hz).
[0364]
Example 44
2-Amino-N-[ (2R)-3-(benzyloxy)-1-[8-(diethylamino)-2-oxo-1-
(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]-1-
oxopropan—-2-yl]-2-methylpropanamide hydrochloride

[0365]

Hy

-
=L
T

N

M T

La
T
g

Cl

[0366]

MS (FAB)m/z587 (M+H) "
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with N-methylpyrrolidone (328 mL) twice. To the filtrate was added
4-chlorobutyryl chloride (141.0 g) at room temperature, and the mixture was
stirred for 1.5 hours (formation of Compound B) . To the resultant mixture
was added dropwise 25% aqueous sodium hydroxide solution (480 g) over
10 minutes, and the mixture was stirred for one hour (formation of
ComporndoCMHSfimimgpwas continued overnight, and 2- propanol (4.8 L) was
added to the resultant mixture, followed by stirring for one hour. The formed
pPecipitates/iefe 1423 covered through vacuum filtration, and the

thus: ered. resi was wa ith 2;propanol, (480 mL x2) whereby
(he e SRt (FH0.7 b} Wi yidhiad 42 2 pondas copblindt “The
pewWIER (Y £pmpaursd cantained 33)5%.ehinorganic salts. [0382] *Compound
B Ms(FAB)mM/z310(M+H)' iH-NMR(400MHz,DMSO-d6):

8lpprf L9118 H B) 2L O 721 £ J=657H 2y 2 53(8A (tLI= P OHA)02 9l - 6 - 88—

t,J=14.4Hz),3,04(H.dd,J=6.3,14.4Hz) 3.69(2H.t. J=6.5Hz),4.
T B T T Bl B B g o o
7A4Hz), 3 84{k1.d,1=748b12), 9, B (IH,8) 9,34 (Hs) o FE0mpeund i 4, 7=7.5Hz) .
Ms(FAB)m/z288(M-+H)' iH-NMR(400MHz,DMSO-d6):
S(ABMIL.92(3H,s),2.07-
2.19(1H,m),2.42(IH,t,J=7.8Hz),2.90(IH,t,J=15.0Hz),3.04(1H,dd, J=6. 3,
1%?01(5? %.5 °3.71(2H,m), 4.41-

4AB(IH 10).8-90(Whi,I57.8HDRA.d40bhd 717y SHIZ), ¢ L h&ledy 1 amino) - 2-
oxo-1-(pyridin-2-ylmethyl)-1,2, 3, 4-tetrahydrogquinolin-3-
ylamino] -l-oxopropan—-2-yl]-2-methylpropanamide hydrochloride

[0368]

®)
H H@)Bé“z

AN N HCI
N cl

[0369]

MS (FAB)m/z564 (M+H) "

"H-NMR (400MHz, DMSO—ds) :
d(ppm)1.25(3H,s),1.44(3H,s),2.63(6H,br s),2.80-
2.90(2H,m),2.98-3.10(2H,m),3.35-3.48(1H,m), 4.46-

4.56(1H,m),4.76-
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7.5Hz),8.25(IH,d,J=7.5Hz),9.74(IH,s). [0383] Example 50 Synthesis of
3-(bromomethyl)thiophene [0384] HO 48%HBr Br S [0385] 143 48%
Hydrobromic acid (147.6 g) was cooled on ice, and
3-hydroxymethylthiophene (10 g) was added thereto, followed by stirring for
30 minutes. The organic layer was separated, and then washed with
satwatadiagueous sodiym hiearbomate , salatiqnHT Be resdltamtzmpausswas

subjected to vacuum distillation (4.5 mmHg) at 46-48C, whereby the title
compoltiér (5.2 t) Was yielded M5(FABYmM/z178(M+H)'

iH-NMR(400 , -d6):

3o P2 5 R 8 Sy M 3=3.0,5.0H)

, 662608 3IF3 HHzh [6386] Example, 3] Synthesis of . 71 (1H,d, J=7.5Hz) .
N-(2-ox0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3- yimethyl)-1,2,3,
4ltetrdhydroquinolin-3-yl)acetamide [0387] Br NHAc INHAc NOSNO

Example 46
(2R) -2-(2-Aminocacetamido) -N-[8-(diethylamino)-1- (furan-2-
ylmethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-4-

methylpentanamide hydrochloride

[0371]
H H@LNHE
om
™
(®) HCI
[0372]

MS (FAB)m/z484 (M+H) "

"H-NMR (400MHz, DMSO—ds) :

d (ppm) 0.70-
0.88(3H,m),0.89(3H,d,J=7.0Hz),0.90(3H,d,J=7.0Hz),1.00-
1.20(3H,m),1.42-1.72(3H,m),2.70-2.80(2H, m),2.85-
3.30(4H,m),3.52-3.65(2H, m),4.30-4.42(1H,m), 4.50-
4.63(1H,m),5.42(1H,d,J=15.5Hz),5.72(1H,d,J=15.5Hz),5.92(1H,d,
J=3.0Hz),6.24(1H,dd,J=2.0,3.0Hz),6.89(1H,d, J=6.5Hz),6.97-

7.07(2H,m),7.41(1H,d,J=1.0Hz),8.04(3H, br
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H ON K2CO3 Oc N5 I\ v S [0388] Methyl ethyl ketone (5 mL) was added to
a mixture of N- (2-oxo-8-(2-oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-
yl)acetamide (500 mg) and potassium carbonate powder (265 mg), and
3-(bromomethyl)thiophene was added thereto. The mixture was stirred at an
internal temperature of 79C for 20.5 hours, 144 and then left to stand at
reomaermEraiures Theomixtyuee easl pattjtiored between saturated aqueous
sodium chloride solution (2 mL) and ethyl acetate (1 mL), and the aqueous
lalfet Wds extracted with ethyl acetate (2 mL + 1 mL) . The organic layers
\Aﬁerergoigbigt;d, and the solvent was evaporated under reduced pressure.
Etﬁ(ﬁl acetate (1.5 mL) and toluene (2.5 mL) were added to the
thuskrecoverednesiclue; aad-hes precipitates) cnystads weretegoyered) —2 -
through filtration. The container of the reaction mixture was washed with a
nfiXture ~oPethif atetats it toldene (3 1 ) {0 Bmilak 2) Thethus! tecovered
cgly_sntlalshwcire W@;Qe%i iéh 2 rg]ifxgukelgf gtclag/' acetate and toluene (3:5) (1.0
on, X 2), and then dried under reduced pressure at 60C, whereby ethyl
acetate ) solvates of the title compound (510 mg) were yielded. [0389]
Ms(FAB)M/z384(M+H)" 1H-NMR(400MHz,DMS0-d6,80C)

S(ppm)1.92(3H,s),1.95-2.07(2Hﬂ,2§2-(
H HN NH,
T
0 0
™
N HCI

MS (FAB)m/z537 (M+H) "

[0375]

"H-NMR (400MHz, DMSO—ds) :

d (ppm) 0.73-
0.83(3H,m),0.87(3H,d,J=6.5Hz),0.90(3H,d,J=6.5Hz),0.90-
1.02(3H,m),1.26(3H,s),1.26(3H,s),1.41-1.68(3H,m),2.81-
3.19(6H,m),3.30-3.50(2H, m),4.38-
4.55(2H,m),5.41(1H,d,J=16.5Hz),5.88(1H,d,J=16.5Hz),6.92-
7.08(3H,m),7.16(1H,d,J=7.5Hz),7.27(1H,br s),7.79(1H, br
s),8.05(3H,br s),8.40-8.56(2H, m) .

[0376]

Example 48

(2R, 4R) -N-[ (2R)-1-[8—(Diethylamino)-2-oxo-1-(pyridin-2—-
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2.39(2H,m),2.75(IH,t,J=14.4Hz),2.93(IH,dd,J=5.1,14.4Hz),3.34-
3.40(IH,m),3.72-3.79(IH,m),4.41-
4.47(IH,m),4.57(H,d,J=15.6Hz),5.17(IH,d,J=15.7Hz),6.79(IH,dd
,J=1.0,4.9Hz),7.03(IH,dd,J=1.0,2.6Hz),7.10(IH,t,J=7.6Hz),7.15
-7.17(2H,m),7.32(IH,dd,J=3.0,4.9Hz),7.87(IH,d,J=6.8Hz). [0390] Example 52
Synihesis Of 3tamjrg-8-2-exapyokdini nyl)il-(tiophenidro] -4-methyl-1-
ylmethyl)-3,4-dihydroquinolin-2(IH)-one 145 0391] H N-Ac NHZ WN HZSO4
NP OO 2OTORI1YS hN= T3 Sl Acid (@706 P %as iled to water
( 65 la)c%t room temperature, and N-(2-oxo-8-(2-oxopyrrolidin-1-yl)-1-

(t ?’oﬁhen-é- ﬁmethyl)-l,2,3,4-tetrahydroquino|in-3- yl)acetamide (561.5 g)
wessadded thereto at an internal temperature of 41-43C. The mixture was
heated at an internal temperature of 80 to 92C for four hours while being
stirred. Under cooling on ice, 2§#6 sodium hydroxide (2,715 g) was added
dropwise to the reaction mixturdat ap nternal temperature of 50C or lower,
to thereby adjust the i dHNe mi yl acetate (1.0 L) was added

to the N\(jiN
0 O
rN\l N HCI

[0378]

MS (FAB)m/z551 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

d (ppm) 0.75-
0.84(3H,m),0.89(3H,d,J=7.0Hz),0.90(3H,d,J=7.0Hz),0.93-
1.01(3H,m),1.45-1.68(3H,m),1.80-
1.90(1H,m),2.83(1H,dd,J=5.0,15.0Hz),2.88-3.28(8H,m),4.16-
4.26(1H,m),4.30-4.38(1H,m),4.41-4.61(2H,m),5.23-
5.45(1H,br),5.41(1H,d,J=16.0Hz),5.86(1H,d,J=16.0Hz),6.92-
7.05(3H,m),7.10(1H,d,J=8.0Hz),7.16-7.23(1H,m), 7.63-
7.75(1H,m),8.40(1H,d,J=4.5Hz),8.48-
8.61(2H,m),8.65(1H,d,J=8.5Hz),9.92(1H,br s).

[0379]

Example 49

Synthesis of N-[2-0ox0-8-(2-oxopyrrolidin-1-y1)-1,2,3,4-

tetrahydroquinolin-3-yl]acetamide
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resultant mixture while being stirred, and 25% sodium hydroxide (300 g) was
added thereto at an internal temperature of 50C or lower, to thereby adjust
the pH of the mixture to 10. An additional ethyl acetate (1.83 L) was added
to the mixture, and stirring was performed for five minutes, to thereby
partition the mixture. Ethyl acetate (2.83 L) was added to the aqueous layer
at ardnternal temperature of 30C or lower, and stirring was performed for
five minutes, to thereby partition the mixture. An additional ethyl acetate
(2.83 L) was added to the aqueous layer, @nd the above-described
extraction procedure was 146 repeated. ethyl agetate layers were

compi NeAcombin doétatelayer wag concentrated

reduceﬁ\ %mszre, to-there rate-ethylacetdte (6.81).The reagti o
mixture was teft fo stand ove ig%t ina refriger%d the crystalgth& :
precipitateci were recovered thzm)ugh filtration. Th grrecovered cr Is
were washed with ethyl acetate (566 mL) . The thus-obtained solid was dffed
in air overnight and then at 60C under reduced pressure, whereby the title
compound (389.2 g) was yielded as pale yellow crystals. [0393] Example 53
Synthesis of tert-butyl (2R)-4-methyl-l-oxo-I-[2-0x0-8-(2-
oxopyrrélidincbyPryitisiobhéarg-yimeéthyd)-9, 23 4eas dissolved in N-

tetrahydroguingfin 3ylaming] pentan-2-yicarbamate 0394 o1 was neated at

50°C. To the mixture were added Pd-C (35.06 g) and N-(6-

NHAc

bromo-8-nitro-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)acetamide
(328 g). The reactor was washed with N-methylpyrrolidone
(262.5 mL), and the wash liquid was combined with the mixture.
The resultant mixture was purged with hydrogen three times,
and then stirred vigorously for three hours while maintaining
the internal temperature between 70-80°C (formation of

Compound A). The reaction mixture was cooled to 25°C, and
then filtered through Celite. The filtered solid was washed
with N-methylpyrrolidone (328 mL) twice. To the filtrate was
added 4-chlorobutyryl chloride (141.0 g) at room temperature,
and the mixture was stirred for 1.5 hours (formation of
Compound B). To the resultant mixture was added dropwise 25%
aqueous sodium hydroxide solution (480 g) over 10 minutes,
and the mixture was stirred for one hour (formation of
Compound C). Stirring was continued overnight, and 2-
propanol (4.8 L) was added to the resultant mixture, followed

by stirring for one hour. The formed precipitates were
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NH2 D-TA H NHBoc aNO HO NHBoc Y S S [0395]
N-tert-Butoxycarbonyl-D-leucine monohydrate (25.00 g) was dissolved in
tetrahydrofuran (224 mL), and triethylamine (20.30 g) and isobutyl
chlorocarbonate (13.06 g) were sequentially added thereto at 5C or lower
under cooling on ice. To the mixture was added 3-amino-8-(2-oxopyrrolidin-I
144 od)-k (thio phers3gmedlay )3, 4-diydroquinoli=2(IH)-eonends (dartatec d
(44.80 g) in an aqueous sodium hydroxide solution (a mixture of 25%
afBests sotimrindietidel $6lutioR” CRES8 ) Ehid water(89.6 g at5evor-he
lqwen The miture; Was stisred,for 10 minutes under cooling on ice, and then
the temperature was raised {0'room t mperature. Saturated a%|ueo S

sodiwinp ehlrride sehition {443 g} aaseadded $o the reastigamixtureitos .
partition the mixture, and the aqueous layer was further extracted with
teltPatdydrofuran (224 mL). The organic layers were combined, and the

cp(rjnbined organic IaEdyAer W?S c?ncentHral;ed to half volume, whereby a solution
of tHERRIE Compotnd R &franydiotifan was yielded. [0396] Example 54

Synthesisfo2R); 2aming:4-methyl-N-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
téttalydroguindlih-3ylpehidramide’=6 . 7Hz) , 2.53 (2H, t,J=7.0Hz),2.91 (1

H,t,J=14.4Hz),3.04(1H,dd,J=6.3,14.4Hz),3.69(2H,t,J=6.5Hz),4.4
l_
4.45(1H,m),6.92(1H,t,J=7.7Hz),7.01(1H,d,J=7.4Hz),7.35(1H,d, J=
7.4Hz),7.84(1H,d,J=7.8Hz),9.17(1H,s),9.34(1H,s).

*Compound C Ms (FAB)m/z288 (M+H) "

'"H-NMR (400MHz, DMSO-dg) :

d(ppm)1.92(3H,s),2.07-
2.19(1H,m),2.42(1H,t,J=7.8Hz),2.90(1H,t,J=15.0Hz),3.04 (1H,dd,
J=6.3,15.0Hz),3.58-3.71(2H,m), 4.41-
4.48(1H,m),6.99(1H,t,J=7.5Hz),7.11(1H,d,J=7.5Hz),7.17(1H,d, J=
7.5Hz),8.25(1H,d,J=7.5Hz),9.74(1H,s) .

[0383]

Example 50

Synthesis of 3-(bromomethyl)thiophene

[0384]
Hom 489%HBr  Br /\E\>
S S
[0385]
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0397] H NHBoc H NH2 ON~ OyN S S 0398] Concentrated hydrochloric
acid (89.6 mL) was added to the tetrahydrofuran solution of tert-butyl
(2R)-4-methyl-I- oxo-I-[2-0x0-8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3 148
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]pentan-2- ylcarbamate, and
the mixture was stirred at an internal temperature of 482C for 30 minutes.
The resullantiixture ovas nediralized with 25% agueous sodimikydroxice
solution (172 g) under cooling on an ice bath, and the organic layer was

séparated Whiereny BrscluticR of the tilé coripsangTh teeanyaroftran wasd

elc(iée%h [J(])%%? )- 4X?nr2t b;ﬁi%%%gsﬁrggeor};ggmc layer was separated,

oxaB-(Z-oxopyredidinglu)-3{thiopben-3rylmethy!)sb2i34-bicarbonate

tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan-2- ylcarbamate
020001 PENHZ PN RHBoE NN ™0 WHe was subjected to vacuum

distillation (4.5 mmHg) at 46-48°C, whereby the title
compound (5.2 g) was yielded.

Ms (FAB)m/z178 (M+H) "

"H-NMR (400MHz, DMSO-ds) :
d(ppm)4.72(2H,s),7.16(1H,dd,J=1.0,5.0Hz),7.55(1H,J=3.0,5.0Hz)
,7.62(1H,d,J=3.0Hz) .

[0386]

Example 51

Synthesis of N-(2-ox0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl)acetamide

[0387]

Br.

NHAc NHAc
I
0 N0

[0388]

Methyl ethyl ketone (5 mL) was added to a mixture of N-
(2-ox0-8-(2-oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-
yl)acetamide (500 mg) and potassium carbonate powder (265 mg),
and 3-(bromomethyl)thiophene was added thereto. The mixture

was stirred at an internal temperature of 79°C for 20.5 hours,
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ONNOO SO~N>~~S [0401] To the tetrahydrofuran solution of tert-butyl
(2R)-4- methyl-1-0x0-1-[2-0x0-8-(2-0xopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]pentan-2- ylcarbamate were
sequentially added 2-(tert- butoxycarbonylamino)-2-methylpropanoic acid
(20.4 g), 1- hydroxybenzotriazole (15.3 g), and 1-ethyl-3-(3-
dimethytaminemropybcarhadiimidetysrochlapides(d9:2 g) undemtdQ coeling s
on ice, and the mixture was stirred at room temperature for two hours.
Settiratéd e obR SEfittimSehiordecSoRfioRwas aededotheéTestfant

mlx%ugiand e organic Iaey as se arate tion of the title
compuoun |nE tetrpaﬁygro ura% Was y|e ‘cgieae[040ﬁ lgxamp?so%% Syﬁt esis of

(2R)2r(2ramireZrmetbyiprapanamido)-4reeethybN¢2 mL + 1 mL). The
[2-0x0-8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)- 1,2,3,
Aty arequinBRin SyRpeahantitde 0408] H1H NPHRGTINHBGC BYRIRNIARed

u£%g£“§%§%cedE%gggggiémoékhyl acetate (1.5 mL) and toluene

(2.5 mL) were added to the thus-recovered residue, and the
precipitated crystals were recovered through filtration. The
container of the reaction mixture was washed with a mixture
of ethyl acetate and toluene (3 : 5) (0.5 mL x 2). The thus-
recovered crystals were washed with a mixture of ethyl
acetate and toluene (3 : 5) (1.0 mL x 2), and then dried
under reduced pressure at 60°C, whereby ethyl acetate
solvates of the title compound (510 mg) were yielded.

[0389]

Ms (FAB)m/z384 (M+H) "

"H-NMR (400MHz, DMSO-ds, 80°C) :
d(ppm)1.92(3H,s),1.95-2.07(2H, m),2.22-
2.39(2H,m),2.75(1H,t,J=14.4Hz),2.93(1H,dd,J=5.1,14.4Hz),3.34-
3.40(1H,m),3.72-3.79(1H,m),4.41-
4.47(1H,m),4.57(1H,d,J=15.6Hz),5.17(1H,d,J=15.7Hz),6.79(1H,dd
,J=1.0,4.9Hz),7.03(1H,dd,J=1.0,2.6Hz),7.10(1H,t,J=7.6Hz),7.15
-7.17(24,m),7.32(1H,dd,J=3.0,4.9Hz),7.87(1H,d,J=6.8Hz) .

[0390]

Example 52

Synthesis of 3-amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

ylmethyl)-3,4-dihydroquinolin-2 (1H)-one
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Concentrated hydrochloric acid (89.6 mL) was added to the tetrahydrofuran
solution of tert-butyl 2-methyl-I-[(2R)-
4-methyl-l-oxo-I-[2-0x0-8-(2-oxopyrrolidin-1-yl)-I-(thiophen-
3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]pentan-2-
ylamino]-I-oxopropan-2-ylcarbamate, and the mixture was stirred at an
inteatal temperature of 482C for 30 minutes. The mixture was neutralized
with 25% aqueous sodium hydroxide solution (172 g) under cooling on an
ice bath. The oranin _layer was separated, and th concentrated under
reduced resure Wherqug(ghe title gomyou e'\t 9.36 g) was yielded.
[0405] Ex £\p7ynthe
(2R)-2-R-amino ethylpropafnamldo -4-gpethlyl-N-
[2-0x0-8@opy foligin-1-yl)-I-(thiophent3- Im&@
1,2,3,4-tetrahydroquiolin-3-ylJpentanamide (R)-(-)-fandelate [0406] O N
xR O HOHHHNNH2HHN~/)f /NH2ZOH NONOO~N>I1SO~N1S
ﬁ@? %R)-2-(2-Amino-2-methylpropanamido)-4-methyI-N-[2-oxo-
8-(2-oxopyreqlidin-1ayh4-(thiophentd:-ylmethyhdbds3 4o water (5.65 L) at
tetrahydroquinolin-3-yl]pentanamide (540 mg) was dissolved in toluene (5.4
mil9oandsarselriontst, DAREmMantetie acid (152 axmegd i isoprépano (116 k)

W?%&%% dth qhgﬂgy?QHXZ,B,4—tetrahydroquinolin—3—

yl)acetamide (561.5 g) was added thereto at an internal
temperature of 41-43°C. The mixture was heated at an
internal temperature of 80 to 92°C for four hours while being
stirred. Under cooling on ice, 25% sodium hydroxide (2,715
g) was added dropwise to the reaction mixture at an internal
temperature of 50°C or lower, to thereby adjust the pH of the
mixture to 7. Ethyl acetate (1.0 L) was added to the
resultant mixture while being stirred, and 25% sodium
hydroxide (300 g) was added thereto at an internal
temperature of 50°C or lower, to thereby adjust the pH of the
mixture to 10. An additional ethyl acetate (1.83 L) was
added to the mixture, and stirring was performed for five
minutes, to thereby partition the mixture. Ethyl acetate
(2.83 L) was added to the aqueous layer at an internal
temperature of 30°C or lower, and stirring was performed for
five minutes, to thereby partition the mixture. An
additional ethyl acetate (2.83 L) was added to the aqueous

layer, and the above-described extraction procedure was
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stirring at room temperature for 18 hours. The formed precipitates were
recovered through filtration, washed with a mixture of toluene and
isopropanol (1 : 1), and dried under reduced pressure, whereby the title
compound (502 mg) was yielded. [0408] Example 58 151 Synthesis of
N-(8-nitro-2-ox0-1,2,3,4-tetrahydroquinolin-3- yl)acetamide 0409] NHAc
HNQ3,2Ae40 NHAC &2 NHAethNt@ H250ds A EHHD i BEO HiN QA
A [0410] Fuming nitric acid (2 mL) was added dropwise to acetic anhydride
(PR &Cart iitéindl tBRipetattté ot 8¢ or FOWER aRd iseffurieckcid {8 T yRISA

and a solution, of NTI(2-0>§30-1 2,3.4- teErahgg%o%qaui%cc)leir%-gE%l)a(%e.tg i(ile (Sﬂ.l g)
t

. ’ t & D MT
i acetic acid 6801 mfﬁve e Seq %ﬁﬁaﬁy ad ereto, followed by stirring at

reemdempenatwedes 3.5 houss.tDitsopropyhethes{A63mal ) was added to
the mixture, and stirring was performed under cooling on ice for 30 minutes.
TheforgrEaseEipitites WiteC Fecdvered thrdudht filfratioha Wetshéen®ith

diisopropyl ether, an dr'e;g under reduced pressure, whereby a mixtyre.of
(he LB paURE () e KL 2 S 13 S et (IS

tm@ym@gﬂg@'migfy')@@ﬁﬁmwfé@t@ (B6® Im1d).(7.48e thus-obtained
solid was dried in air overnight and then at 60°C under
reduced pressure, whereby the title compound (389.2 g) was
yielded as pale yellow crystals.

[0393]

Example 53

Synthesis of tert-butyl (2R)-4-methyl-1l-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylcarbamate

[0394]

[0395]

N-tert-Butoxycarbonyl-D-leucine monohydrate (25.00 g)
was dissolved in tetrahydrofuran (224 mL), and triethylamine
(20.30 g) and isobutyl chlorocarbonate (13.06 g) were
sequentially added thereto at 5°C or lower under cooling on

ice. To the mixture was added 3-amino-8-(2-oxopyrrolidin-1-
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g) was yielded. [0411] Compound A MS(FAB)M/z250(M+H)'
iH-NMR(400MHz,DMSO-d6):
8(ppm)1.92(3H,s),3.04(1H,t,J=15.2Hz),3.21(1H,dd,J=5.1,15.2Hz) ,4.59 152
4.65(1H,m),7.18(1H,t,J=7.4Hz),7.66(1H,d,J=7.4Hz),8.02(1H,d,J=
8.4Hz),8.34(1H,d,J=8.0Hz),9.99(1H,s). Compound B

MS (FAB)miz250M+H)"- iH=NMRM@OOMHz DMGR-@6)inolin-2 (1H) ~one D-
8(ppm)1.91(3H,s),2.99(1H,t,J=15.1Hz),3.21(1H,dd,J=6.5,15.IHz) , 4.54

4 671N IT203(1H 8: 3210 THZ), S 21 A A =2 5B 81 ), 8 prii de
H.d,J=2.5Hz),8.28(1H.,d,J=8 10.92(1H,s).. [0412] Example 59 Synthesis
o B 2 b IoR) A s oo FOGTRERS SYTHERt,
0x@z8-(2-0xppyHElidin- 1) - (thiophen3-ykmethyl)-12:84- The mixture
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan-2- ylcarbamate
[0#E3] O IKFHZHIAN UNFBoE: #N NB6c MIPHIONSHA@Cce, and then the

temperature was raised to room temperature. Saturated
aqueous sodium chloride solution (44.8 g) was added to the
reaction mixture to partition the mixture, and the aqueous
layer was further extracted with tetrahydrofuran (224 mL).
The organic layers were combined, and the combined organic
layer was concentrated to half volume, whereby a solution of
the title compound in tetrahydrofuran was yielded.

[0396]

Example 54

Synthesis of (2R)-2-amino-4-methyl-N-[2-0x0-8-(2—
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide

[0397]

[0398]
Concentrated hydrochloric acid (89.6 mL) was added to
the tetrahydrofuran solution of tert-butyl (2R)-4-methyl-1-

oxo—-1-[2-0x0-8—(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
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3 O N\ [0414] 3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2(1H)-one (200 mg) and (R)-2-
(2-(tert-butoxycarbonylamino)-2-methylpropanamido)-4- methylpentanoic
acid (200 mg) were dissolved in 153 dichloromethane (2 mL), and to the
solution was added dropwise a solution of 1-ethyl-3-(3-
dirmmetytagminapropyl)carbadiintidetygroablofide3126amg)oc3pentan—2-
hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (107 mg), and triethylamine
(X2 RYAIEH orahethaife [P HLYSverar0 Thinties untle? todlif§otfite,
fotllowed bg stirrin aﬁ Q08 t§mrp%r§ture foE 18 ho IS, The S(ilélen}: was
ev%ﬁ&%ﬁ% ;and “the thus-recoverad residue was dissolvedin eatﬁyl acétate.”
Thessaldtion swas sequentiallyswashed with saturatechggqueausesediunt ion
bicarbonate solution and saturated aqueous sodium chloride solution, and
the' drganic taysrwas dristover abdivif Seifale. TR sbent s évapeieted
under reduce essure, and the thus-recovered residue was purified . .
R ST 6Bl col b oAUt (ars: St SosE (ary, in
chloreforon rmethanol (9 101 whereby the title compound (342 mg) was
yielded. [0415] Example 60 Synthesis of

(R}-29(2} (tert-butoxycarbonylamino)-2-
methxlﬁgp%@amido)-4-methy|pentanoic acid methyl ester [0416]

Exa
Synthesis of tert-butyl 2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-
ox0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1l-oxopropan—-2-

ylcarbamate
[0400]
o]
H NH, NHBoc
Yl N
(0]
L — L
N 0]
O=N
D oty T2
s RS
[0401]

To the tetrahydrofuran solution of tert-butyl (2R)-4-
methyl-1-oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]pentan—-2-
ylcarbamate were sequentially added 2-(tert-
butoxycarbonylamino)-2-methylpropanoic acid (20.4 g), 1-
hydroxybenzotriazole (15.3 g), and l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (19.2 g) under
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XO NH2 xO HN" X NHBoc McOy + HO" NHBoc N MeO O [0417]
2-(tert-Butoxycarbonylamino)-2-methylpropanoic acid 154 (22.4 g) and
D-leucine methyl ester hydrochloride (20.0 g) were dissolved in
N,N-dimethylformamide (224 mL), and triethylamine (11.1 g) was added
dropwise thereto under cooling on ice. To the mixture were sequentially
addedilrhygdroxybenzoitazole (14<9@)andi-ethyk3<43- at room
dimethylaminopropyl)carbodiimide hydrochloride (19.1 g), and stirring was
pePFERREYOF b Hours CWHtBF £224 AL P hise Adaddae the Teacttn thikeuirede
and thg formed 5preg{éﬁ)it tes were recolyfred th%)y}?p filtrationdwthgeret()j)éthe .

10N tant dganic

tiﬁ(ejlc%mpouné‘ (5%. % was yie?derde as wet crysta s.U[B%fiS B
IHNMR (400MDMSE1(6)inereby a solution of the title compound
8(ppm)0.83(6H,dd,J=6.3,16.1HZ),1.28(3H,s),1.29(3H,s),1.36(9H,

s} ARSI ) 1 88- 1788 (2H Y18 H9(3H,S),4.23-
4§9é&g,m),6.78(1H,s),7.68(1H,d,J:8.0Hz). [0419] Example 61 Synthesis of
(R)-2-(2-(tert-butoxycarbonylamino)-2-

methylprepagamido)-4-methylpentanoic acid 0420]

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8—-(2-0oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide

[0403]

[0404]

Concentrated hydrochloric acid (89.6 mL) was added to
the tetrahydrofuran solution of tert-butyl 2-methyl-1-[(2R)-
4-methyl-1-oxo-1-[2-0x0-8—-(2-oxopyrrolidin-1-yl)-1-(thiophen-
3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino]pentan-2-
ylamino] -l-oxopropan—-2-ylcarbamate, and the mixture was
stirred at an internal temperature of 48+2°C for 30 minutes.
The mixture was neutralized with 25% aqueous sodium hydroxide
solution (172 g) under cooling on an ice bath. The organic

layer was separated, and then concentrated under reduced
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XO - 101 HN" X NHBoc HNx 'NHBoc MeO /~\ ~ HO~/X\ [0421]
(R)-2-(2-(tert-Butoxycarbonylamino)-2- 155
methylpropanamido)-4-methylpentanoic acid methyl ester as wet crystals
(57.8 g) (dry weight: 36.3 g) was suspended in tert- butyl methyl ether (182
0), and 25% aqueous sodium hydroxide solution (52.8 g) was added
drepwisertberetoe ddieymixtdre was heaigedah 40C40n ah aj) bathswiile heiag
stirred for 20 minutes. The reaction mixture was neutralized with
coAéénttated hydrochloric acid (27.5 mL) under cooling on ice. The organic
Iaé/egmwgtsesggarated, washed with saturated aqueous sodium chloride
SOﬁJtIO%, and dried over sodium sulfate. The solvent was evaporated,

whetehy dhe tile ¢omporn(22:2 6 veasayieldach Q422]amido) —4-methy 1 -N-
iH-NMR(400MHz,DMSO-d6):
8(ppY0.83(6H;ttk 9285, £3 0HZ), 1. 29(3H 5), 130 @HLS), 1B6(OFE tE) 1) -

41-1.49(IH,m),1. 56-1.69(2H,m),.4. 18- .

A R G A LS O eSS AAANS° (ibal lahgdsirte
Synthesis of tert-butyl 6-bromo-8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylcarbamate 0424] Br NHZ (Boc)20 Br NHBoc

[0407]

(2R) -2—-(2-Amino-2-methylpropanamido) -4-methyl-N-[2-ox0o-
8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (540 mg) was dissolved in
toluene (5.4 mL), and a solution of D-(-)-mandelic acid (152
mg) in isopropanol (1.6 mL) was added thereto, followed by
stirring at room temperature for 18 hours. The formed
precipitates were recovered through filtration, washed with a
mixture of toluene and isopropanol (1 : 1), and dried under
reduced pressure, whereby the title compound (502 mg) was
yielded.
[0408]

Example 58
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NaHCO3 PIH O HCIDM F, HZO NOZ /H NOZ [0425] 156
3-Amino-6-bromo-8-nitro-3,4-dihydroquinolin-2(1H)-one hydrochloride (1.08
g) was added to N,N-dimethylformamide (9.8 mL), and a solution of sodium
bicarbonate (518 mg) in water (6.5 mL) was added dropwise thereto under
cooling on ice. Subsequently, (Boc)20 (706 mg) was added to the mixture,
andrsitEpg svas perfopmed@ataopny iempergtayel fare24 houss.o dhedormeds -
precipitates were recovered through filtration, washed with water, and dried
under Féddced pressure, whereby the title compound (1.1 g) was yielded as
a[gj%vgg?ry compound. [0426] Example 63 Synthesis of tert-butyl
2-0x0-8-(2-oxopyrrolidin-1-yl)- 1,2,3, 4-tetrahydroquinolin-3-ylcarbamate
0427] 0 CI NHBoc NHBoc B NHBoc NHBoc I—'\|"_I|A\I HOCINO ONOONH

NI NHAC 11N, Acy0 @(I ¢ oszwHAc
N" "o H,SO, AcOH Nozﬁ o " N" "o
A B
[0410]

Fuming nitric acid (2 mL) was added dropwise to acetic
anhydride (81 mL) at an internal temperature of 8°C or lower,
and sulfuric acid (81 uL) and a solution of N-(2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)acetamide (8.1 g) in acetic acid (81
mL) were sequentially added thereto, followed by stirring at
room temperature for 3.5 hours. Diisopropyl ether (162 mL)
was added to the mixture, and stirring was performed under
cooling on ice for 30 minutes. The formed precipitates were
recovered through filtration, washed with diisopropyl ether,
and dried under reduced pressure, whereby a mixture of the
title compound (A) and N-(8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)acetamide (B) (A : B =1 : 1) (7.15
g) was yielded.

[0411]

Compound A

MS (FAB)m/z250 (M+H) *

"H-NMR (400MHz, DMSO—ds) :
d(ppm)1.92(3H,s),3.04(1H,t,J=15.2Hz),3.21(1H,dd,J=5.1,15.2Hz)

,4.59-
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A CI C B [0428] tert-Butyl 6-bromo-8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylcarbamate (200 g) was suspended in N-
methylpyrrolidone (520 mL), and diisopropylethylamine (136.6 g) and 10%
Pd-C (water content: 52.5%) (12.6 g) were added thereto. The reactor was
washed with N-methylpyrrolidone (200 mL), and the wash liquid was
camdsned with, thel mixtyre., The.resujtant pextLxe avas-purged withdydragens=
three times, 157 and the mixture was stirred vigorously for four hours while

nraift&ining the (hterfal e pérature 8056156C (formation of Compound A)

ngmresgltgngmixture was cooled to 25C, and the mixture was filtered
throu%ﬁ Celite. The filtered solid was washed with N-methylpyrrolidone (20
iy thres timess The: fijtrate was cooled to 8C, and 4-chlorobutyryl chloride
(810.3 g) was added dropwise thereto, followed by stirring at 14-17C for 20
mIFUES: (foPRTatiion 8 Cofpound B) To the resultant mixture was added
gﬁ%\?ise 25% aqueous sodium hydroxide solution %65.2%%0ver 12

| %f [

8Y ‘and- the mitture “Was stifredor 175 hburs {fofmation’ of Compount 2’

C)aWater (720 mL) was added to the resultant mixture, and stirring was
continued for one hour. The formed precipitates were recovered through

vAcfurhifitration , AAd tHe dhdsFecoVered? rédidlB Wass WashedPthide tinfes. 7 (1
Wit iates (00mL) MVSIEEY, 1% .oy (454 ) (water content
[0412]
Example 59
Synthesis of tert-butyl 2-methyl-1-[(2R)-4-methyl-1-oxo—1-[2—
ox0—-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]pentan-2-ylamino]-1-oxopropan—-2-
ylcarbamate

[0413]

[0414]

3-Amino-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-3,4-dihydroquinolin-2 (1H)-one (200 mg) and (R)-2-
(2—(tert-butoxycarbonylamino)-2-methylpropanamido)—-4-

methylpentanoic acid (200 mg) were dissolved in
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as a powdery compound. [0429] Example 64 Synthesis of tert-butyl
2-0x0-8-(2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3- ylcarbamate 0430] 158
NHBoc BHBoc S I N~ N ,N_H 25% NaOH aq. ~y S "~~/ NMP MP v 0431]
t-Butyl 2-0x0-8-(2-oxopyrrolidin-1-yl)-1,2,3,4-
tetrahydroguisolin=3-ylcarhamater(d 289)(water canteit: #4%)awasadded to
N-methylpyrrolidone (308 mL) . The reactor was washed with

N ATy IpSrdlidBhe (88 mEY, dndtiie’wash (itjuid was combined with the

mijxture, To the resultant mixture was added dropwise 25% a us sodium
iciate dinlara i rbdaautcon (i et e Erie i
Nryaethypyrrelidorns, 221mly)dand the vwashk liguighwas cemhiined w4dth,thend
mixture. Subsequently, 3-bromomethylthiophene (62 g) was added dropwise
t¢ the hixtireiThe rédctr was washiedo witteNbmethylgymolidonve (22 ¢nL),

arqg tggevga%krlllglgid vg/gi . combinelc(lj gvithftgflrg‘ivxtgr%i Th%r.esrultant a(ga%tiorgn
mixture “was stirred at 14-22C for oné hour, and wa (\érf éﬁmlLr)ans added
therete yader soeling on iceutallowed bysfiringfolas evaporated, and
the thus-recovered residue was dissolved in ethyl acetate.
The solution was sequentially washed with saturated aqueous
sodium bicarbonate solution and saturated agqueous sodium
chloride solution, and the organic layer was dried over
sodium sulfate. The solvent was evaporated under reduced
pressure, and the thus-recovered residue was purified through
silica gel column chromatography (hexane : ethyl acetate (1
1), chloroform : methanol (10 : 1)), whereby the title
compound (342 mg) was yielded.

[0415]

Example 60

Synthesis of (R)-2-(2-(tert-butoxycarbonylamino)-2-

methylpropanamido) -4-methylpentanoic acid methyl ester

[0416]
0
EHZ o) NHBoc

MeO A NHBoc g Ay

HO MeO A~
(0]

(o)

[0417]

2—-(tert-Butoxycarbonylamino)-2-methylpropanoic acid
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30 minutes. The formed precipitates were recovered through filtration, and
the thus-recovered residue was washed four times with water (110 mL) and
once with toluene (110 mL). Toluene (1120 mL) was added to the
thus-obtained powdery solid, and the mixture was heated at 80 to 89C to
dissolve the solid matter. Subsequently, the mixture was filtered 159 while
being. heated; mandothediltrate waststirted at seomy terapeiatuie éor(20 ningfes.
The formed precipitates were recovered through filtration, washed with

tol6eRe (7O TALY andHried uAdBrEBUCE prassiite, whéréby thettite
compaund. (145 g) (toluene content; 8%).was yielded as a powder
grleoc nygl{bndlfggj gﬁ? I%)Géﬁ%im?ﬁ%{e)d rdpwise %%erpe%o u1¥der

compou xamp esis 0
3cainarg-(@noxepyrrotidine byl fthiophen=3= sequentially added 1-
ylmethyl)-3,4-dihydroquinolin-2(IH)-one 0433] NHBoc NH2 4N HCI/AcOEt N
~PYRroxaiEz S AEOELE U LE D434]aef-Bugrhy 1 -3-(3-

S SRR G RGO Syl HRAIE G 0% WS cusBendl
ins ethyl acetate{3p4nk ) andi4hhydreshioric- acidin ethyl @cetate (28,34nL)
was added thereto, followed

added to the reaction mixture, and the formed precipitates
were recovered through filtration, whereby the title compound
(57.8 g) was yielded as wet crystals.

[0418]

"H-NMR (400MHz, DMSO—ds) :
d(ppm)0.83(6H,dd,J=6.3,16.1Hz),1.28(3H,s),1.29(3H,s),1.36(9H,
s),1.41-1.45(1H,m),1.58-1.68(2H,m),3.59(3H,s),4.23-
4.29(1H,m),6.78(1H,s),7.68(1H,d,J=8.0Hz) .

[0419]

Example 61

Synthesis of (R)—-2-(2-(tert-butoxycarbonylamino)-2-
methylpropanamido)-4-methylpentanoic acid

[0420]

[0421]

(R)-2—-(2-(tert-Butoxycarbonylamino)-2-
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by stirring at 35-40C for one hour. The reaction mixture was added to a
solution of potassium bicarbonate (11.3 g) in water (20 mL), and the mixture
was partitioned at 45C. The aqueous layer was extracted with ethyl acetate
twice, and the organic layers were combined. The combined organic layer
was concentrated under reduced pressure until precipitates were formed.
Thetcongenitatedmesisuesvas stifreckatroom d 6demperatiye 05380 as wet
minutes, and the formed precipitates were recovered through filtration. The
thirs.ebedified 30l Was \Wash&@ with-éthyf aéefate"afid tHER € URder-er t -

"o ressre, wherepydbedile compound (3,23 g WSO A oxi e

crystals Examp e s of

(2R)-2t(Zoamine-22methyipropanaaide) NW8s(@-thereto. The mixture
hydroxy-5-oxopyrrolidin-1-yl)-2-oxo-I-(thiophen-3-ylmethyl)- 1,2,3,
AvtetrahyedroguindlinEy)o4-methyiperitanamide 04363 00 BEENCREIZ BN 20
NI—{Z Ne" N Q2, Cu%%lq:dzz N 00 Ascorblc acid N 0 0O.NA OH z0O N OH Oy
1S 6u§ 0437 é mmo-lifme]iﬁylpropanamlc?(%) i mef’il‘uy- -[2-ox0-

concentrated hydrochloric acid (27.5 mL) under cooling on ice.
The organic layer was separated, washed with saturated
aqueous sodium chloride solution, and dried over sodium
sulfate. The solvent was evaporated, whereby the title
compound (22.2 g) was yielded.

[0422]

"H-NMR (400MHz, DMSO-ds) :

O (ppm)0.83(6H,dd,J=6.5,13.9Hz),1.29(3H,s),1.30(3H,s),1.36(9H,
s),1.41-1.49(1H,m),1.56-1.69(2H, m),4.18-
4.24(1H,m),6.82(1H,s),7.46(1H,d,J=8.0Hz),12.35(1H,br s).
[0423]

Example 62

Synthesis of tert-butyl 6-bromo-8-nitro-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylcarbamate

[0424]
B NH (Boc)20  Br NHBoc
rm 2 NaHCOs
N~ O
N0 DMF, H,0
[0425]
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8-(2-oxopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (1.08 g) was dissolved in acetic acid (30
mL), and a solution of L-(+)-ascorbic acid (3.52 g) and Cu(Cl04)2 6H20 (741
mgq) in water (40 mL) was added thereto, followed by stirring at room
temperature for 15 minutes while oxygen gas was bubbled into the mixture.
Saturated agqueous-seditin-chlatde solytivniwagadded tothen161 reactor
mixture, and the mixture was washed with ethyl acetate twice. Sodium

bit&tbeRatCBE2 g) WAS addeldad thedagquesus iayet anahé mdarelias

exlragteg with chiorofar  wice. Theorganie layet wias aoncenisatedyindgy
reduced pressure, and the thus-recovered residue was purified through
chrarmatographyr.wheseby the title copapeund (Rb4ng) was yieldeding on
MS(FAB)mM/z557(M+H)' iH-NMR(400MHz,CDC13,50C)

8{5m) SEPTRFTIOS(BH 0, J=E SHZ20. 908(3H )= BHAAIZI (3P s e mixture,
1.35(3H,s),1.38-1.92(7H,m),2.22-2.33(1H,m),2.55-

2?&%}2&,&1 %E%(ﬂ-?éio‘ffg &r:[nfél_l%g’srg&n? %emperature for 24 hours.
36 1H ) h 42, a6 582 8. 5124 83 Hdtelr 2 b AP Z) i trat ion,

.80(1H,d,J=14.5Hz),5.05(1H,d,J=14.5Hz),5.21-
Sy BT 6: 87 (ki 2, J=21 8, IO Z), BOGET. 0d¢EMgn) 7ekes sure, whereby

7.22(3H, ,7.24-7.38%—1, ),7.94(1H,d,J=8.5Hz). [0438] Example 67
S AT (AR T (2R (5. (25 dloseyblitind. 7o ooy Compoun
yhoZ9%0-1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-

Example 63

Synthesis of tert-butyl 2-oxo-8-(2-oxopyrrolidin-1-yl)-

1,2,3,4-tetrahydroquinolin-3-ylcarbamate

[0427]

(0]
(@] NHBoc NHBoc
Br: NHBoc NHBoc
Cl N~ O
_ —_ H _— N (@]
N O N O O NH H
| S SN N
Cl c
B

NO, NH, OQK;;7

A

[0428]

tert-Butyl 6-bromo-8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-ylcarbamate (200 g) was suspended in N-
methylpyrrolidone (520 mL), and diisopropylethylamine (136.6
g) and 10% Pd-C (water content: 52.5%) (12.6 g) were added
thereto. The reactor was washed with N-methylpyrrolidone
(200 mL), and the wash ligquid was combined with the mixture.

The resultant mixture was purged with hydrogen three times,
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3-ylamino)-2-methyl-l-oxopropan-2-ylcarbamate 0439] O o NHBoc I
NHBoc H HN HNX NHBoc HNNH~ANOON \N\O Ac~\N O N O toluene
O NH NaOAc NH2 I/ Oy rOl SHO2C S A S/ B 162 0440] tert-Butyl
1-((2R)-I-(8-amino-2-oxo-I-(thiophen-3
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino)-4-methyl-I-
oxapentan-Aiytamiro w2-4nethyt-exopiepa-asylgathamate: (1bung) andle
succinic anhydride (21 mg) were added to toluene (1 mL), and the mixture
wasliefiykedfor the hiours wihile beinge stireds The re@ctiofrCmbdarawason of
c ncentrato?dA nde[rnrleduced pressure, atnd the thus-recovgred reé%igue was
puﬁﬁga%ﬁrou;ﬁ silica gﬁ?gglhrﬁr? ch%rﬁaltlggera“éﬁf/ (%ﬂ%}leace ate’ ehiérotdm
metbanokurd))wwhereby she £ampoeund A £ll4 ang) was veldeskddeso1id
Compound A (110 mg), sodium acetate (75 mg), and acetic anhydride (1
midsweres Bdded 16 toNiehet(1lymbyrand ithemixtdre Waks stirked at 80esfor Zhre
minutes. The mixture was cooled to room temperature, and water was added

tHeretd 2 The MktiRCWas éxtracted With ethy acdtate twics; afid thé +9°

(80.3 g) was added dropwise thereto, followed by stirring at
14-17°C for 20 minutes (formation of Compound B). To the
resultant mixture was added dropwise 25% agqueous sodium
hydroxide solution (265.2 g) over 12 minutes, and the mixture
was stirred for 1.5 hours (formation of Compound C). Water
(720 mL) was added to the resultant mixture, and stirring was
continued for one hour. The formed precipitates were
recovered through vacuum filtration, and the thus-recovered
residue was washed three times with water (200 mL), whereby
the title compound (154 g) (water content: 14%) was yielded
as a powdery compound.

[0429]

Example 64

Synthesis of tert-butyl 2-oxo0-8-(2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3—
ylcarbamate

[0430]
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organic layers were combined. The combined organic layer was dried over
sodium sulfate, and the solvent was evaporated under reduced pressure,
whereby the title compound (100 mg) was yielded. Compound A
MS(FAB)M/z672(M+H)" iH-NMR(400MHz,DMSO-d6):
8(ppm)0.85(d,3H,J=6.5Hz),0.88(d,3H,J=6.6Hz),1.33(s,3H),1.35(s
,3H),1.37(s,9H),1.49-1.71(m,3H),2.48-

2.53(m,4H),2.71(t,IH,J=14. 8Hz 2. 83%@(1@%\] =5.1,15.0H2), ﬁ}_@
4.38(m,2H),4.76(d,! 15. 5 (2))F 7 (s HO) 163
,6.74(dd,1H,J=1.2,

7.07(m,2H),7.24( is o 6. 8@7@3{@@1 1HD
33(d,1H,J=8. |Hz)@¢§2?d 1H,J=7.IHz).9 43(s, 1H), 11 brs ) Compound B
MS(FAB)M/z654(M+H)' iH-NMR(400MHz,DMSO-d6):
8(ppm)0.83(d,3H.J=6.3Hz),0.87(d,3H,J=6.4Hz),1.29(s,3H),1.31(s
3H),1.35(s,9H),1.43-1.53(m, 1H),1.55-1.78(m, 3H),2.26-
2@74((131],%H),2.42-2.50(m,1H),2.64-2.73(m,1H),2.97(m,2H),4.30-

i,3H).4.78(d, 1H,J=16.0Hz),6.76(dd,1H.J=1.0,4.8Hz),6.94(d
,1H,J=1:5H2) §.01{bbx0-8- (2-oxopyrrolidin-1-y1)-1, 2,3, 4—
s,1H),7.12(dd.1H,J=1.3,7.9Hz),7.22(t.1H,J=7.6Hz),7.41(d,TH, =
6BHZRTAT(ddILH J2 310,4.9H2) 7 62(brs, LH): 15br S{2F)F [0441FERAMpS )

6§assy%tgg Of (ZR) 2é%yalmglror%lrggthlyelpr??ggamldo) NTh(8 &eactor was

washed with N-methylpyrrolidone (88 mL), and the wash liquid

was combined with the mixture. To the resultant mixture was
added dropwise 25% aqueous sodium hydroxide solution (56 g)
under cooling on ice. The reactor was washed with N-
methylpyrrolidone (22 mL), and the wash liquid was combined
with the mixture. Subsequently, 3-bromomethylthiophene (62
g) was added dropwise to the mixture. The reactor was washed
with N-methylpyrrolidone (22 mL), and the wash liquid was
combined with the mixture. The resultant reaction mixture
was stirred at 14-22°C for one hour, and water (880 mL) was
added thereto under cooling on ice, followed by stirring for
30 minutes. The formed precipitates were recovered through
filtration, and the thus-recovered residue was washed four
times with water (110 mL) and once with toluene (110 mL).
Toluene (1120 mL) was added to the thus-obtained powdery
solid, and the mixture was heated at 80 to 89°C to dissolve

the solid matter. Subsequently, the mixture was filtered

159



dioxopyrrolidin-1-yl)-2-oxo-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl)-4-methylpentanamide 0442] H HNJ~A' NHBoc H HN
NH2 NN 4N HO VACOEt P~N O\ N O Off/N O AcOEtN O YiS S 0443]
tert-Butyl 1-((2R)-1-(8-(2,5-dioxopyrrolidin-1-yl)-2- 164
0x0-1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-

ylamine )= methylela@xopropan-2yicarbamate {30480} wasradded toethyl
acetate (0.3 mL), and 4N hydrochloric acid in ethyl acetate (230 L) was
atitleEhereteefolioved b Stirfsg at BDE for SHERoBES SattiFatedSaqifdsus
sedium bicarongle, solution was;agdeq la s regetion Midure andte
mixture was extracted with eﬁ1y acefate twice. The organlc?ayers were
cembined cand the combined Organicdayer, wascdried ovee sodium sidfateund
The solvent was evaporated under reduced pressure, whereby the title
cémfpound (IFPA)Was gidided.: MS(FABMIZSEU{RFHH)S & powdery
iH-NMR(4Q0MHz,CDC13,50C)
8(ppm)0.94(d,3H,J=7.0Hz),0.96(d,3H,J=6.9Hz),1.36(s,3H),1.38(s
3H);148(s,2H),1.53
1.85(m,4H),2.25(ddd,1H,J=3.8,9.8,18.2Hz),2.40(ddd,1H,J=3.9,9.

8Fr8 2Py, 2058(ddd,1H,J=4.8,10.0,13.4Hz),2.76(t,1H,J=14.0Hz),

3A8AdH =345 a3 3T (P I R Le- OP ) %3 1) -1 (thiophen-3-

ylmethyl)-3,4-dihydroquinolin-2 (1H)-one

[0433]
NHBoc NHz
Q\/NIO 4N HCI/AcOEt Q\/Nj;o
—_—
O=N K@ AcOEt oM KQ
|
ARG AR S
[0434]

tert-Butyl 2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-
3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylcarbamate (5.0 g)
was suspended in ethyl acetate (30 mL), and 4N hydrochloric
acid in ethyl acetate (28.3 mL) was added thereto, followed
by stirring at 35-40°C for one hour. The reaction mixture
was added to a solution of potassium bicarbonate (11.3 g) in
water (20 mL), and the mixture was partitioned at 45°C. The
aqueous layer was extracted with ethyl acetate twice, and the
organic layers were combined. The combined organic layer was
concentrated under reduced pressure until precipitates were

formed. The concentrated residue was stirred at room
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4.49(m,1H),4.67(dt,1H,J=5.3,13.4Hz),5.04(d,1H,J=16.3HZz),6.85(
dd,1H,J=1.0,5.0Hz),6.90(d,1H,J=7.9Hz),6.93-
6.97(m,1H),7.19(t,1H,J=7.7Hz),7.22(br s,1H),7.25-
7.31(m,1H),7.91(d,1H,J=8.3Hz). [0444] Example 69 Synthesis of
(2R)-2-(2-amino-2-methylpropanamido)-N-(8-(2,5-

dioxepyreadidine 1) 230xarda(ihiophear3tytmetmd)hei3frecipitates were
tetrahydroquinolin-3-yl)-4-methylpentanamide hydrochloride [0445] 165 O Ip
HEAAQWHZH HRPNEHR Rigdais N @0 CyNy, B oSN HERS S oY4e] was

(%Ig)sge@ Aﬂﬂo_%ig]elthglgf%%lnamld% h(e8 (2 23 eg under reduced

dioxopyrrolidin-1 5-0%0- ophen-3- methyIJj
tetrahydroguinaliar3)- 4mew@taaaﬁuda<{14zng)am@s dissojved ed as
ethanol (1 mL), and concentrated hydrochloric acid (35% aqueous
hydigchaie acid solution) (25 RL) was added thereto. The solvent was

\; ted under reduced pressure, whereby the title compound (16 mg)
was yielded. iIH-NMR(400MHz,DMSO-d6):
8fppm)A.876d,3H,J=6.3Hz),0.91(d,3H,J=6.3Hz),1.48(s,3H),1.50(s

,3H),1.52-1.82(m,4H),2.28-2.37(m, 1H),2.43-2.52(m,IH),2.65-
Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-N-(8-(2-

hydroxy-5-oxopyrrolidin-1-yl)-2-oxo-1-(thiophen-3-ylmethyl) -

1,2,3,4-tetrahydroquinolin-3-yl)-4-methylpentanamide

[0436]
Q (0]
Hl;l NH2 HN NH2
Ascorbic acid
o N N AcOH-H,0 OH
@ \ ﬁ
S
[0437]

(2R) -2—-(2-Amino-2-methylpropanamido) -4-methyl-N-[2-ox0o-
8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide (1.08 g) was dissolved in
acetic acid (30 mL), and a solution of L-(+)-ascorbic acid
(3.52 g) and Cu(Cl04),-6H,0 (741 mg) in water (40 mL) was
added thereto, followed by stirring at room temperature for
15 minutes while oxygen gas was bubbled into the mixture.

Saturated aqueous sodium chloride solution was added to the



2.74(m,1H),2.98(d,2H,J=9.5Hz),4.41-
4.62(m,3H),4.79(d,IH,J=16.7Hz),6.77(dd,IH,J=1.2,5.0Hz),6.95-
6.98(m,IH),7.13(dd,IH,J=1.4,7.9Hz),7.23(t,IH,J=7.6Hz),7.39-
7.43(m,IH),7.48(dd,IH,J=2.9,4.9Hz),8.17(br
s,3H),8.38(d,IH,J=8.6Hz),8.50(d,IH,J=7.7Hz). [0447] Example 70 Synthesis
ot 2R )-2+(2-anttar-Zemeihyipropanamido)«4-methykbaed with ethyl
[2-0x0-8-(2-0xopyrrolidin-1-yl)-I-(thiophen-3-ylmethyl)- 1,2,3,
Actedtiahyarddidifnslin-39HpeRtatiaiiidechydrochittide %6@%8‘}%1%2 LRNF2

Hﬁlg{l DKZ ?3 HH_NAcOEt, HZO /1IN N O 2) AN H N, Noform
(R)--)-man

adid = C} (‘5%{4% ‘Potassium carbonate (%%7 gfwas

dﬁﬁﬂ&@dIﬁMﬁﬂeE4585dnL%jyﬂieHaﬂ@@@&ﬁﬁdﬁQ@dHLmﬁ@Qr reduced
(2R)-2-(2-amino-2-
nisth§iprepananid)og-methy-N{2ox68L (Zoxbpyfrotidin-purified through

(Ig |- (_tk_u(r)ng;%e% elyr?lewl;y%ll 2 3, 4 tetra fjro%uw}%ililg Vse é/!]é)egtan%\mlde

we¥e addedjt ereto, by stlrr%g at room
tgmperatyre for 10 minutes. The resultant mixture was partitioned, and the

agueous layer was extracted with ethyl acetate twice. The organic layers
WEFGFAB)m/z557 (M+H) "

"H-NMR (400MHz, CDC13, 50°C) :

S (ppm) & (ppm) 0.95 (3H,d, J=6.5Hz),0.98(3H,d,J=6.5Hz),1.33(3H, s),
1.35(3H,s),1.38-1.92(7H,m),2.22-2.33(1H,m),2.55-
2.68(2H,m),3.22(1H,dd,J=5.0,14.5Hz),3.30~
3.60(1H,m),4.42(1H,dt,J=5.5,8.5Hz),4.53(1H,dt,J=5.5,14.0Hz),4
.80(1H,d,J=14.5Hz),5.05(1H,d,J=14.5Hz),5.21-
5.31(1H,m),6.87(1H,dd,J=1.5,5.0Hz),7.00-7.04(1H, m), 7.14~
7.22(3H,m),7.24-7.38(2H,m),7.94(1H,d,J=8.5Hz) .

[0438]

Example 67

Synthesis of tert-butyl 1-((2R)-1-(8-(2,5-dioxopyrrolidin-1-
yl)—-2-oxo-1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-
3-ylamino)-2-methyl-1-oxopropan—-2-ylcarbamate

[0439]
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combined, and the combined organic layer was washed with saturated
agueous sodium chloride solution, followed by drying over sodium sulfate.
The solvent was evaporated under reduced pressure, and the
thus-recovered residue was treated as described in Example 34(a), whereby
the title compound (98.9 g) was yielded. [0450] Comparative Example 1
(2R)-2-(2-Amino-2-methylpropanamido)-N-(l-benzyl-2-oxo- 1,2,3,
4-tetrahydroquinolin-3-yl)-4-methylpentanamide hydrochloride 167 0451] O
HIAR?Hz N HCI 0452] The procedures described in Example 4, Example

11(a), Example, %r%%a)é and Example, lgn\{g%rg_'gpg%%tg%ﬁb

3 §%3p§t atNs_
(2-oxo-1,3,3,4-tet ydroquinolin-3-yl)acetamide o able by the

pracedureidescribed, in-a publielydawoywi fiterature-[J1 &herm) Socnst080 -1 -
(1965)], was used, whereby the title compound was yielded.

MSEEBYMZA5 1(NATH)R GH-KRMREDONM Mz DVISORIB) -2 -y Lcarbamate (100
frg%(rg%ﬁﬁi 35?%;&%3%%51 %H’(%fzg'qu%)é]fésédded to toluene (1
mL), and the mixture was refluxed for two hours while being
stirred. The reaction mixture was concentrated under reduced
pressure, and the thus-recovered residue was purified through
silica gel column chromatography (ethyl acetate, chloroform
methanol (5 : 1)), whereby the Compound A (114 mg) was
yielded. The Compound A (110 mg), sodium acetate (75 mg),
and acetic anhydride (1 mL) were added to toluene (1 mL), and
the mixture was stirred at 80°C for 20 minutes. The mixture
was cooled to room temperature, and water was added thereto.
The mixture was extracted with ethyl acetate twice, and the
organic layers were combined. The combined organic layer was
dried over sodium sulfate, and the solvent was evaporated
under reduced pressure, whereby the title compound (100 mg)
was yielded.

Compound A

MS (FAB)m/z672 (M+H) "

"H-NMR (400MHz, DMSO-d6) :

O (ppm)0.85(d,3H,J=6.5Hz),0.88(d,3H,J=6.6Hz),1.33(s,3H),1.35(s
,3H),1.37(s,9H),1.49-1.71(m,3H),2.48-
2.53(m,4H),2.71(t,1H,J=14.8Hz),2.85(dd,1H,J=5.1,15.0Hz) ,4.28-

4.38(m,2H),4.76(d,1H,J=15.5Hz),5.30(d,1H,J=15.5Hz),6.73 (s, 1H)
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4.68(2H,m),5.12(1H,d,J=16.5Hz),5.23(1H,d,J=16.5Hz),6.97-
7.04(2H,m),7.15-7.35(7H,m),8.24(3H,br
s),8.40(1H,d,J=8.5Hz),8.53(1H,d,J=7.5 HZz). [0453] Test Example 1
(Measurement of agonistic activity by use of a cell line satably expressing
human GHS-RIa) (Method of experiment) CHO-K1 cells were transfected
with.muman, GHSFRIa genesi Z68 tathereby provide cells stably expressing
GHS-RIla (hGHS- Rla/CHO), and the agonistic activity of each compound was
eValiated by usk éf i célls Based oh-péreent incfédse 1A intracBidlabtiz) - 7-

calciu ndindex. The S-Rla/C ells were inoculated at 6x104
callae fa“.?hgazée?v%)éﬁ b?dtgg(a ééﬁbﬁﬁgﬁﬁsﬁé&%g@@b% u'gt%f %:%ﬁinsd),lm '

apdngudturedsn Ham's F12 medium containing 10% fetal bovine serum at
37C and 5% CO2 for 18 hours. After culture, the medium was removed, and
tHEN He HEAS2RIAIEHO cells were cultured for two hours in a Hanks'

balanced lutj IEPES (HBSS/HEPES, 100 L) containing a calcium
flﬁlorgg%én%%gﬁé‘t%r 4|6|I\/éslgl§ub-3AM, product of Dojin), 2 mM Probenecid,
Osk%Riuonis (- 127, angl 81% BSA, whereby-the jndicatorwas  3u),1.31 (s
incorporated into the cells. After washing the cells, HBSS/HEPES (175
gLARell) lcertainig 2 rhnd SProtdehetid Bhdl0.196 BSR Was3dddéd #6 the plate,
and the fluorescence ﬁgreadafer dditi fe (r:Ets ompound S
dgtér?n?ifﬂég@y r%é%%ézg I_(II:nXsfla)tib%'éx_: 48%%?&%’ !gzégr%f, %? i
Moleeylar Deviees)s Eaah testicorpeynd Was(dd, 11, =1.0, 4.8Hz),6.94 (d
,1H,J=1.5Hz),7.01 (br

s,1H),7.12(dd, 1H,J=1.3,7.9Hz),7.22(t,1H,J=7.6Hz),7.41(d, 1H, J=
6.5Hz),7.47(dd,1H,J=3.0,4.9Hz),7.62(br s,1H),8.15(br s,1H).
[0441]

Example 68

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-N-(8-(2,5-

dioxopyrrolidin-1-yl)-2-oxo-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl)—-4-methylpentanamide

[0442]
0 o}
HN&NHBOC HN)§<NH2
H = H =
4N HCV/AcOEt jri:l\
N o © Moty N o ©
N AcOEt
o} o O=N~_0
~r % <)
L J
S
[0443]

tert-Butyl 1-((2R)-1-(8-(2,5-dioxopyrrolidin-1-y1)-2-



multi-fold diluted with dimethyl sulfoxide and then diluted with HBSS/HEPES
containing 2 mM Probenecid, 0.04% Pluronic F- 127, and 0.1% BSA, to
thereby attain a final concentration of interest. The thus-diluted solution (25
gL/well) was added to the wells. The agonistic activity was calculated by the
following formula, and the EC50 (concentration of compound at which 50%
ageaistic @ctivityris obtainedy of each test, compoundangs 169abtained-from

a dose-response curve. [0454] Agonistic activity (A-B)/(C-D)XlOO A:
Flucraseence imehsity afte? eleftioteof ?e‘s‘fjc%?rﬁ%\m?&%' Pltiofescetice added

|r]CtenS|t gﬁfore % |t|oQ é)f ge%tﬁomgogn%ch ence mtengltxr@ftee{hyl

addltlon hrelin D: Fluorescence in enS|ty efore addition of

ghrelin,[Q455] 3/68;§mpvww Tahlesl cal the tested compeeunds fall within the

scope of compound (1) of the present invention exhibit potent GHS-R
apBffisticoactivity. e pasticula: suett spbtent SHS-R adiowisticiactivittes iere

1005 foJCd to 1,000- foclg potent V\{lth respect to tetrahYJdrmso uinoline b ure
derlvatlves havmg no amino group a § posmon ereoT &%G%ﬁaﬁe if
Agonisticaciityon himan GHSR SR agenisticrizompgunds actiyity s
were combined, and the combined organic layer was dried over
sodium sulfate. The solvent was evaporated under reduced
pressure, whereby the title compound (17 mg) was yielded.

MS (FAB)m/z554 (M+H) *

"H-NMR (400MHz, CDC15, 50°C) :

S (ppm)0.94(d,3H,J=7.0Hz),0.96(d,3H,J=6.9Hz),1.36(s,3H),1.38(s
,3H),1.48(s,2H),1.53-

1.85(m, 4H),2.25(ddd, 1H,J=3.8,9.8,18.2Hz),2.40(ddd, 1H,J=3.9,9.
8,18.2Hz),2.58(ddd,1H,J=4.8,10.0,13.4Hz),2.76(t,1H,J=14.0Hz),
3.48(dd,1H,J=5.3,15.1Hz),4.37(d,1H,J=16.5Hz),4.43-
4.49(m,1H),4.67(dt,1H,J=5.3,13.4Hz),5.04(d, 1H,J=16.3Hz),6.85¢(
dd,1H,J=1.0,5.0Hz),6.90(d,1H,J=7.9Hz),6.93~-
6.97(m,1H),7.19(t,1H,J=7.7Hz),7.22(br s,1H),7.25-
7.31(m,1H),7.91(d,1H,J=8.3Hz).

[0444]

Example 69

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-N-(8-(2,5-
dioxopyrrolidin-1-yl)-2-oxo-1-(thiophen-3-ylmethyl)-1,2,3, 4-
tetrahydroquinolin-3-yl)-4-methylpentanamide hydrochloride

[0445]
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(EC50: nM) Example 34a 0.38 Example 34k 0.47 Example 341 0.37
Example 35 0.9 Example 36 1.1 Example 34m 1.5 Example 37 1 Example
34g 2.75 Example 25h 6.13 Example 25j 4.13 Example 34h 0.74 Example
34b 0.052 Example 251 <0.1 Example 38 0.1 Example 34i 0.2 Example
34c 0.02 170 Example 34f 1.13 Example 34d 0.22 Example 34e 0.07
Example 47 18.2 Example 40 80 Example 41 11.3 EanMeB%}Zg
Example 66 0.45 Humaggﬂg%w@ﬁ@ Anamorelin 0.15

H S y H )l><NH2

NYl NYl
(0]

o) 0 ©

N N
N
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S S
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[0446]

(2R) -2—-(2-Amino-2-methylpropanamido) -N- (8- (2, 5-
dioxopyrrolidin-1-yl)-2-oxo-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl)-4-methylpentanamide (14 mg) was
dissolved in ethanol (1 mL), and concentrated hydrochloric
acid (35% aqueous hydrochloric acid solution) (25 UL) was
added thereto. The solvent was evaporated under reduced
pressure, whereby the title compound (16 mg) was yielded.
"H-NMR (400MHz, DMSO-d6) :
d(ppm)0.87(d,3H,J=6.3Hz),0.91(d,3H,J=6.3Hz),1.48(s,3H),1.50(s
,3H),1.52-1.82(m,4H),2.28-2.37(m,1H),2.43-2.52(m,1H),2.65-
2.74(m,1H),2.98(d,2H,J=9.5Hz),4.41-
4.62(m,3H),4.79(d,1H,J=16.7Hz),6.77(dd,1H,J=1.2,5.0Hz),6.95-
6.98(m,1H),7.13(dd,1H,J=1.4,7.9Hz),7.23(t,1H,J=7.6Hz),7.39~
7.43(m,1H), 7.48(dd,1H,J=2.9,4.9Hz),8.17 (br
s,3H),8.38(d,1H,J=8.6Hz),8.50(d, 1H,J=7.7Hz) .

[0447]

Example 70

Synthesis of (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -

1,2,3,4-tetrahydroquinolin-3-yl]pentanamide hydrochloride

166



hydrochloride Comp. Ex. 1 149 [0457] Test Example 2 (Bioavailability)
(Method of experiment) A test compound was administered to male rats
intravenously (1 or 3 mg/kg) or perorally (30 mg/kg), and to male beagles
intravenously or perorally (3 mg/kg) . After administration, blood was
collected at designated times, to thereby obtain plasma samples. The
plesma Jevel of the test compound was determined using LC-MS/MS, from
which bioavailability (BA) was calculated (n = 3). (Results) Compound of
Example 34a exhibited a BA of 35% (anamorelin hydrochloride: 21%) in rats,
and a BA of 84% ( amorelln hydrochlorlde 19%) in dogs. Phus, the
compound sh 3 vg ability compared to anag M2
hydrogklgri eﬁ est E 23 ¢Distribytiopin e brafh)® (Method of

expe nt) Under gnest ema—a'remgg’w 171
male rats (1 %3)4%'@%/%9 nd th

trayenglisly

admini$ter¥dd t8 n tréR/enous y administered
14 ¢ g t a constant rate. At two fte tln% the infusion,
when'‘a”' steaths stalte (Wasntiagkie to have beenfeac Qvhole blood

was collected from each rat and the brain was excised.

[0449]

Potassium carbonate (46.7 g) was dissolved in water
(585 mL), and ethyl acetate (500 mL) and (2R)-2-(2-amino—-2-
methylpropanamido) -4-methyl-N-[2-0x0-8- (2-oxopyrrolidin-1-
yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yl]lpentanamide (R)-(-)- mandelate (117 g) were added thereto,
followed by stirring at room temperature for 10 minutes. The
resultant mixture was partitioned, and the agqueous layer was
extracted with ethyl acetate twice. The organic layers were
combined, and the combined organic layer was washed with
saturated aqueous sodium chloride solution, followed by
drying over sodium sulfate. The solvent was evaporated under
reduced pressure, and the thus-recovered residue was treated
as described in Example 34 (a), whereby the title compound
(98.9 g) was yielded.
[0450]
Comparative Example 1
(2R) -2-(2-Amino-2-methylpropanamido) -N-(l-benzyl-2-oxo-
1,2,3,4-tetrahydroquinolin-3-yl)-4-methylpentanamide

hydrochloride
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The concentrations of test drug in brain samples and plasma samples were
determined using LC-MS/MS, and the brain-to- plasma partition coefficient
(Kp value) was calculated (n= 6 or 9). (Results) Compound of Example 34a
exhibited an average (in terms of drug concentration) Kp of 0.06 (anamorelin
hydrochloride: 0.42). Thus, the compound exhibited considerably reduced
distrbatjon in the brain compared to anamorelin hydrochloride, and the drug
virtually provided no adverse side effects in the brain. [0459] Test Example
4 (CYP3A4 inhibitory activity) (fethod of experiment) The in vitro CYP3A4
inhibitory activity was determinefl by of human liver microsomes based
on the midazolam hydsgxyHNIh i an index, and the Ki values were

f 86 mol/L (anamorelin hydrochloride: 3

ited lower 172 CYP3A4 inhibitory activity
compared to hydrochldride, and prevented drug interaction with
the enzyme. [046Q] Test Example 5 (Toxicity test: single oral administration

to dogs) HCI

[0452]

The procedures described in Example 4, Example 11 (a),
Example 12(a), and Example 16 were repeated, except that N-
(2-ox0-1,2,3,4-tetrahydroquinolin-3-yl)acetamide obtainable
by the procedure described in a publicly known literature [J.
Chem. Soc., 1080 (1965)], was used, whereby the title
compound was yielded.

MS (FAB)m/z451 (M+H) "

"H-NMR (400MHz, DMSO-ds) :

O (ppm)0.88(3H,d,J=6.0Hz),0.91(3H,d,J=6.0Hz),1.45-
1.75(9H,m),2.97-3.10(2H,m) ,4.53-
4.68(2H,m),5.12(1H,d,J=16.5Hz),5.23(1H,d,J=16.5Hz),6.97-
7.04(2H,m),7.15-7.35(7H, m),8.24(3H, br
s),8.40(1H,d,J=8.5Hz),8.53(1H,d,J=7.5 Hz).

[0453]

Test Example 1 (Measurement of agonistic activity by use of a
cell line satably expressing human GHS-Rla)

(Method of experiment)

CHO-K1 cells were transfected with human GHS-Rla genes,
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An encapsulated test drug was forcedly administered to beagles, and acute
toxicity of the drug was studied. [0461] (Method) Compound of Example 34a
was singly perorally administered to male beagles at a dose of 30 and 100
mg/kg. Separately, anamorelin hydrochloride was singly perorally
administered to male beagles at a dose of 3, 10, and 30 mg/kg. General
conditions<ofithpheaglies wereobserved, angrhematologicsand blaodHs -
biochemical tests were carried out. [0462] (Results) In the Example 34a

cBAfOUH-adAitRistETRdAgIoRpS L HAIVE ShgHE Fomith G e Gssaosacht e s

max 195“3%38 100 moka), Howeyer,ndhe .\ Lercent increase i
anamorelin-hy ochlorlde-agmlnlstered groups, sefious anomalous disorders
in general conditions:suchiasa voriting,dsfrequent pulse, tremble, and
disorders in walking were observed at a dose of 30 mg/kg. Thus, Compound
of Exaniple 3aaididhicySHfibit ahbmaleus diserdemstwhRichtasardrelin

"ydiochlerida extibis, confiing 1igh ratety of e compound. 04691 173

In .
Test Examplé (Improvement of exia induce

expermentyByusenahapdel ratsawith tk-ddR-induces cachexiacthe.gffects of
a test compound on ameliorating reduction in body weight and in food intake
weretsxaminedl 0% fetal bovine serum at 37°C and 5% CO, for 18

hours. After culture, the medium was removed, and then the
hGHS-R1la/CHO cells were cultured for two hours in a Hanks’
balanced salt solution/HEPES (HBSS/HEPES, 100 pL) containing

a calcium fluorescent indicator (4 uM Fluo-3AM, product of
Dojin), 2 mM Probenecid, 0.1% Pluronic F-127, and 0.1% BSA,
whereby the indicator was incorporated into the cells. After
washing the cells, HBSS/HEPES (175 UL/well) containing 2 mM
Probenecid and 0.1% BSA was added to the plate, and the
fluorescence before and after addition of each test compound
was determined by means of FLEXstation (Ex: 485 nm, Em: 525
nm, product of Molecular Devices). Each test compound was
multi-fold diluted with dimethyl sulfoxide and then diluted
with HBSS/HEPES containing 2 mM Probenecid, 0.04% Pluronic F-
127, and 0.1% BSA, to thereby attain a final concentration of
interest. The thus-diluted solution (25 uL/well) was added
to the wells.

The agonistic activity was calculated by the following
formula, and the ECsy (concentration of compound at which 50%

agonistic activity is obtained) of each test compound was
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SD rats (male, 8-week old, 270 to 340 g, Japan Charles River) were
conditioned in a cage (one rat/cage), and were allowed water and a diet
(CRF-1, product of Oriental Yeast Co., Ltd.) ad libitum. The illumination
conditions employed in the house were as follows: 10:30 to 22:30 (dark) and
22:30 to 10:30 (light). An osmotic pump (Mini-Osmotic Pump Model 2001,
peeductn e ALZET , dilledwith satinaswasiconnected to a canula, and the
canula was inserted into the cerebral ventricle of a rat. The rats obtained
weté Tbhditioned for three days, and the osmotic pump was changed to
apother osmotic pump filled with rec mﬁ' ant mouse IL-1R (rmIL-1R). By
MEARS of the parmp. tIL IR wa %o%ﬁ &%u%l%%%@:ted into the cerebral
ventpcler (9 glbir) te dherebyninduge cackexiadiwa slaysafters starting ®find
injection of IL-1R, a test compound dissolved in 0.5% methylcellulose
solufion Wasperstay adniihsterder o> ebehTat flist befdreo$witehingeoffieend
light._ During the period of administration of the test compg he bo

weight enEREog HGARE WerS easirea eve DU (Rsit) o

Compound ef-Exampie 34asignificantly suppressed: reduetionin-body
weight and in food intake, which would 174 otherwise be caused by IL-1R, at
aldgsecof 100 mg/kg, thereby ameliorating IL-1R-induced cachexia. (Drug
PreparationS xamp_@ A%% rdg}g to Ehle J%lpaneset ePglarmacopogiSa, fcag)ﬁpound

of Example®324 (powde adtose (19.8°§) Crystatiine °

within the scope of compound (1) of the present invention

relin

exhibit potent GHS-R agonistic activity. In particular, such
potent GHS-R agonistic activities were 100-fold to 1,000-fold
potent with respect to tetrahydroisoquinoline derivatives
having no amino group at 8-position thereof.

[0456]

[Table 1]

Agonistic activity on human GHS-R

GHS-R agonistic

Compounds activity
(ECs0: nM)
Example 34a 0.38
Example 34k 0.47
Example 341 0.37
Example 35 0.9
Example 36 1.1
Example 34m 1.5
Example 37 1
Example 34g 2.75
Example 25h 6.13
Example 257 4.13
Example 34h 0.74
Example 34Db 0.052
Example 251 <0.1
Example 38 0.1
Example 341 0.2
Example 34c 0.02
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cellulose (6 g), hydroxypropyl cellulose (2 g), and crospovidone (4 g) were
mixed, and the mixture was granulated by use of purified water as a
granulation liquid. The granules obtained were dried to give a granular
powder. Magnesium stearate (0.2 g) was added to the powder, to thereby
prepare a powder for tablets. The powder was pelletized at an appropriate
load, t %ﬁ@?&%ﬁyﬁgparelt ets each containing 40 mg of compound of
Exam giﬂ%@id@getero omm, 200 mg/tablet). 175 Claims 1. A
3,8- dlamg}cgiggramydroqqmpilne derivative represented by formula (la): O R4
RI R2 Bkand1R740N~3&Rc ONO (la) ON X Ar )m (wherein X represents
CH2, CzouCH-OR, CHISRS or CH-NRR'; mis a number of 1 or 2; Ar
repres@ﬁf@%lﬁhéﬁyl groh‘b 9a naphthyl group, a 5- membered or 6-membered
aromaﬁc%mgtergcggllc gr@uR)havmg one or two elements selected from S, N,
: Zg{a%gpg@ernsed grematic heterocyclic group formed between a

benzemgdmlanﬁkﬂé -membered or 6-membered heterocyclic ring having
one orComp. Ex. 1 149

[0457]
Test Example 2 (Biocavailability)
(Method of experiment)

A test compound was administered to male rats
intravenously (1 or 3 mg/kg) or perorally (30 mg/kg), and to
male beagles intravenously or perorally (3 mg/kg). After
administration, blood was collected at designated times, to
thereby obtain plasma samples. The plasma level of the test
compound was determined using LC-MS/MS, from which
biocavailability (BA) was calculated (n = 3).

(Results)

Compound of Example 34a exhibited a BA of 35%
(anamorelin hydrochloride: 21%) in rats, and a BA of 84%
(anamorelin hydrochloride: 19%) in dogs. Thus, the compound
showed higher biocavailability compared to anamorelin
hydrochloride.

[0458]
Test Example 3 (Distribution in the brain)
(Method of experiment)

Under anesthesia, a test drug was intravenously
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two elements selected from S, N, and 0 (wherein the phenyl, naphthyl, or
aromatic heterocyclic groups may be substituted by 1 to 3 halogen atoms, a
Cl to C6 alkyl group, or a Cl to C6 alkoxy group); R1 and R2, which may be
identical to or different from each other, each represent a hydrogen atom or
a methyl group; R3 represents a Cl to C6 alkyl group (the alkyl group
optinnalys beingistbstitdted by asmethylthia ardenzylexd gravp), a phenyl
group, a phenyl-C1_4 alkyl group, or an indolyl-C1_4 alkyl group (the phenyl
gioxiy ov the irrdolyle dTergrouprastionailytseifg substitutedtbyra Clrtet@6 alkyl

group, a halogen atom, or.a Cl to C6 alkoxy group); nis.a number of O or 1;
B R B e DL L SR
represent adydsogen atapu Qi@ Ebta&k linearn, hranehed, ot BycChimalkyl
group (the alkyl group optionally being substituted by a halogen atom, a

h{él Ryl “Groupe BLEFfeEC 6IalRBxX Y §FSUP, 24 pheRAyIFgR R, Blbe AR ORY CGreRp;
o&gehydro&%rt}%ng .%rggpg, or, Rgtor CBS, and %6 or RS may be I{ilrrlllggd %o the

adjacent nitrogen atom to form a pyrroliding ring or a piperidine Ting the~

pyeialidine riRg orthe-piperdine;Hng optionallybejng substituted by t o -
hydroxyl group); R6 and R7, which may be identical to or different from each
ofierseachaepidsent echydiogereatont ior avel e Cov atkyt group 2asd R(ard©
R&rWQSCh may be identical to or different from

(Results)

Compound of Example 34a exhibited an average (in terms
of drug concentration) Kp of 0.06 (anamorelin hydrochloride:
0.42). Thus, the compound exhibited considerably reduced
distribution in the brain compared to anamorelin
hydrochloride, and the drug virtually provided no adverse
side effects in the brain.

[0459]
Test Example 4 (CYP3A4 inhibitory activity)
(Method of experiment)

The in vitro CYP3A4 inhibitory activity was determined
by use of human liver microsomes based on the midazolam
hydroxylation activity as an index, and the Ki values were
calculated.

(Results)

Compound of Example 34a exhibited an average (in terms

of drug concentration) Ki of 86 Mmol/L (anamorelin

hydrochloride: 3 umol/L). Thus, the compound exhibited lower
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each other, each represent a hydrogen atom or a Cl to C6 linear, branched,

or cyclic alkyl group) or a salt thereof. 2. A compound or salt according to

claim 1, wherein m is 1. 3. A compound or salt according to claim 1 or 2,
wherein Ar is a phenyl group, a naphthyl group, a pyridyl group, a quinolyl
group, an isoquinolyl group, a thienyl group, a furyl group, a pyrrolyl group, a
benezothienyligroupe 8, benzefurykgrew, andndolyl graupra thiazolyl group, a
pyrimidinyl group, a quinazolynyl group, an imidazolyl group, 177 a
bergirficazelyt ¢Pouprer @ berzoifazelt §rodp fiRefeiR tHeseYingS nfdlFBEe -
smq(t;}%tbu ed by 1 to 3 halogen atoms, a Cl| to C6 alkyl group, or a Cl to C6
alkoxy group). 4. A compound or salt according to claim 1 or 2, wherein Ar is

amRhenyd gregp ca pyridykgrouyp; athienylsgreur ayra furybghoupsSdrion to
compound or salt according to any one of claims 1 to 4, wherein R3 is a Cl to
CB4Kkyl group, a benzyl group, or an indolylmethyl group (the indolyl group

optionally being, substinted af the gittogen atom thereof by.a Glio 6 k.
group). 6. A"Compound or salt accordi g to any one of daims 1 16 5, wherein

nyis &y /e £ campoiinghar salk ascerding te saynne ofclaims tef, wherein
each of R4 and R5, which are identical to or different from each other, is a
hy@fsgen atom, or a Clto C4 linear, branched, or cyclic alkyl group.

(Method)

Compound of Example 34a was singly perorally
administered to male beagles at a dose of 30 and 100 mg/kg.
Separately, anamorelin hydrochloride was singly perorally
administered to male beagles at a dose of 3, 10, and 30 mg/kg.
General conditions of the beagles were observed, and
hematologic and blood biochemical tests were carried out.
[0462]

(Results)

In the Example 34a compound-administered groups, only
slight vomiting was observed at a maximum dose (100 mg/kg).
However, in the anamorelin-hydrochloride—administered groups,
serious anomalous disorders in general conditions such as
vomiting, infrequent pulse, tremble, and disorders in walking
were observed at a dose of 30 mg/kg.

Thus, Compound of Example 34a did not exhibit anomalous
disorders which anamorelin hydrochloride exhibits, confirming
high safety of the compound.

[0463]
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8. A compound or salt according to any one of claims 1 to 7, wherein each of
R6 and R7 is a hydrogen atom. 9. A compound or salt according to any one
of claims 1 to 8, wherein R3 is a C4 alkyl group. 10. A compound or salt
according to any one of claims 1 to 9, wherein each of R4 and R5, which are
identical to or different from each other, is a hydrogen atom, a methyl group,

or agrethykgroup, orp4 anekRaaredinkedHegetherte form acyclohgy!
group. 11. A drug containing a compound or salt as recited in 178 any one of
cldfidsPto 26. EPPApREHdceutical composition comprising a compound or

salt as recited in gy, one of claims, L 10,10, and & pharmaceutically. ..
acceptabte carrier. 153°0ze &F4 compouncLor alt'asrecitedin any orie of
claimsck to 40, foripredueing-a dherapeuiccagentfor agsystemie wasting body
disease. 14. A method for treatment of a systemic wasting disease,
cBmpising adntinisterndy, tota Sabjext tn heed! fifsteof, an effective amount

o s ooy g S R aere sl 810,058 coore
River) were conditioned in a cage (one rat/cage), and were
allowed water and a diet (CRF-1, product of Oriental Yeast
Co., Ltd.) ad libitum. The illumination conditions employed
in the house were as follows: 10:30 to 22:30 (dark) and 22:30
to 10:30 (light).

An osmotic pump (Mini-Osmotic Pump Model 2001, product
of ALZET, filled with saline) was connected to a canula, and
the canula was inserted into the cerebral ventricle of a rat.
The rats obtained were conditioned for three days, and the
osmotic pump was changed to another osmotic pump filled with
recombinant mouse IL-1f (rmIL-1B). By means of the pump,
rmIL-1B was continuously injected into the cerebral ventricle
(5 Wg/UL/hr), to thereby induce cachexia. Two days after
starting of injection of IL-1B, a test compound dissolved in
0.5% methylcellulose solution was perorally administered to
each rat just before switching-off the light. During the
period of administration of the test compound, the body
weight and the food intake were measured every 24 hours.
(Results)

Compound of Example 34a significantly suppressed

reduction in body weight and in food intake, which would
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(wherein X represents CH2 or C=0; m is a number of 1 or 2; and Ar
represents a phenyl group, a naphthyl group, a 5- membered or 6-membered
aromatic heterocyclic group having one or two elements selected from S, N,
and 0, or a condensed aromatic heterocyclic group formed between a
benzene ring and a 5-membered or 6-membered heterocyclic ring having

operr Hwe elements selected from S, Nirand Qyhereinthe phenyl, thereby
naphthyl, or aromatic heterocyclic groups may be substituted by 1 to 3
haltjerpatonisda T 1o [E6 afkyt efods.corea Gl to 179 C6 alkoxy group), or a
szi\grther f.elg.ré rr.gg'%h Xl:_%rl rogjucing a compound (e) represented by
formula e§: N NHEQa NO H e% (wherein Ra represents an
amino-gredup-Rrotective gnedip)athen dethot-cempesing: seactbrxgpacampeund
represented by formula (a): x NOZ (a) (wherein X represents a halogen

atorAYith & tanipsuids Teplésented Iy feratuld {8): COIR10%E NHRERe
cellulose (6 g), hydroxypropyl cellulose (2 g), and
crospovidone (4 g) were mixed, and the mixture was granulated
by use of purified water as a granulation liquid. The
granules obtained were dried to give a granular powder.
Magnesium stearate (0.2 g) was added to the powder, to
thereby prepare a powder for tablets. The powder was
pelletized at an appropriate load, to thereby prepare tablets
each containing 40 mg of compound of Example 34a (diameter: 8

mm, 200 mg/tablet).
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CO02R10 (b) (wherein R10 represents an alkyl group or an aralkyl group, 180
and Ra has the same meaning as defined above), to thereby vyield a
compound represented by formula (c): CO2R10 NHRa CO2R10 NO2 (c)
(wherein R10 and Ra have the same meanings as defined above); reducing
and cyclizing the nitro group of the yielded compound (c), to thereby yield a
compound represented by formula (d)2€22R10 NHRa N O H (d) (wherein
R10 and Ra have the same meanings as defined above); and reacting the
yielded éompound (G- fithistt alkafil ¥Ahereit ivd te4ctihisldre-s&Guentially
performed f 0%1 tge €9 r[%olu<_jnd( g@)tg the compound (e) without isolating any
intermediate. 181

O gt s
2 R 7
RSN n R
| N6
N . R
0
N~ ~o

o & l\ (1a)

(wherein X represents CH,, C=0, CH-OR, CH-SR, or CH-NRR’;

m is a number of 1 or 2;

Ar represents a phenyl group, a naphthyl group, a 5-
membered or 6-membered aromatic heterocyclic group having one
or two elements selected from S, N, and O, or a condensed
aromatic heterocyclic group formed between a benzene ring and
a S5-membered or 6-membered heterocyclic ring having one or
two elements selected from S, N, and O (wherein the phenyl,
naphthyl, or aromatic heterocyclic groups may be substituted
by 1 to 3 halogen atoms, a Cl to C6 alkyl group, or a Cl to
C6 alkoxy group);

R' and R?, which may be identical to or different from
each other, each represent a hydrogen atom or a methyl group;

R’ represents a Cl to C6 alkyl group (the alkyl group
optionally being substituted by a methylthio or benzyloxy
group), a phenyl group, a phenyl-Ci;_4 alkyl group, or an

indolyl-C;_s alkyl group (the phenyl group or the indolyl
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group optionally being substituted by a Cl to C6 alkyl group,
a halogen atom, or a Cl to C6 alkoxy group);

n is a number of 0 or 1;

R? and R, which may be identical to or different from
each other, each represent a hydrogen atom, or a Cl to C6
linear, branched, or cyclic alkyl group (the alkyl group
optionally being substituted by a halogen atom, a hydroxyl
group, a Cl to C6 alkoxy group, a phenyl group, a benzyloxy
group, or a hydroxyphenyl group), or R* or R°, and R® or R’
may be linked to the adjacent nitrogen atom to form a
pyrrolidine ring or a piperidine ring (the pyrrolidine ring
or the piperidine ring optionally being substituted by a
hydroxyl group);

R® and R’, which may be identical to or different from
each other, each represent a hydrogen atom or a Cl to C6
alkyl group; and

R and R’, which may be identical to or different from
each other, each represent a hydrogen atom or a Cl to C6
linear, branched, or cyclic alkyl group) or a salt thereof.

2. A compound or salt according to claim 1, wherein m
is 1.

3. A compound or salt according to claim 1 or 2,
wherein Ar is a phenyl group, a naphthyl group, a pyridyl
group, a quinolyl group, an isoquinolyl group, a thienyl
group, a furyl group, a pyrrolyl group, a benzothienyl group,
a benzofuryl group, an indolyl group, a thiazolyl group, a

pyrimidinyl group, a quinazolynyl group, an imidazolyl group,
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a benzimidazolyl group, or a benzothiazolyl group (wherein
these rings may be substituted by 1 to 3 halogen atoms, a Cl
to C6 alkyl group, or a Cl to C6 alkoxy group).

4. A compound or salt according to claim 1 or 2,
wherein Ar is a phenyl group, a pyridyl group, a thienyl
group, or a furyl group.

5. A compound or salt according to any one of claims 1
to 4, wherein R’ is a Cl to C6 alkyl group, a benzyl group,
or an indolylmethyl group (the indolyl group optionally being
substituted at the nitrogen atom thereof by a Cl to C6 alkyl
group) .

6. A compound or salt according to any one of claims 1
to 5, wherein n is 0.

7. A compound or salt according to any one of claims 1
to 6, wherein each of R® and R’, which are identical to or
different from each other, is a hydrogen atom, or a Cl to C4
linear, branched, or cyclic alkyl group.

8. A compound or salt according to any one of claims 1
to 7, wherein each of R® and R’ is a hydrogen atom.

9. A compound or salt according to any one of claims 1
to 8, wherein R’ is a C4 alkyl group.

10. A compound or salt according to any one of claims 1
to 9, wherein each of R* and R’, which are identical to or
different from each other, is a hydrogen atom, a methyl group,
or an ethyl group, or R* and R’ are linked together to form a
cyclobutyl group.

11. A drug containing a compound or salt as recited in
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any one of claims 1 to 10.

12. A pharmaceutical composition comprising a compound
or salt as recited in any one of claims 1 to 10, and a
pharmaceutically acceptable carrier.

13. Use of a compound or salt as recited in any one of
claims 1 to 10, for producing a therapeutic agent for a
systemic wasting disease.

14. A method for treatment of a systemic wasting
disease, comprising administering, to a subject in need
thereof, an effective amount of a compound or salt as recited
in any one of claims 1 to 10.

15. A compound represented by formula (F1):

NH,

! k (F1)

(wherein X represents CH, or C=0; m is a number of 1 or 2;
and

Ar represents a phenyl group, a naphthyl group, a 5-
membered or 6-membered aromatic heterocyclic group having one
or two elements selected from S, N, and O, or a condensed
aromatic heterocyclic group formed between a benzene ring and
a S5-membered or 6-membered heterocyclic ring having one or
two elements selected from S, N, and O (wherein the phenyl,
naphthyl, or aromatic heterocyclic groups may be substituted

by 1 to 3 halogen atoms, a Cl to C6 alkyl group, or a Cl to
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C6 alkoxy group), or a salt thereof.
16. A method for producing a compound (e) represented

by formula (e):

NHR?

(e

(wherein R® represents an amino-group-protective group), the
method comprising:

reacting a compound represented by formula (a):

X
NO,

(a)

(wherein X represents a halogen atom) with a compound

represented by formula (b):

CO,R™

+ |—NHR?
CO,R®

(b)

(wherein R* represents an alkyl group or an aralkyl group,
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and R® has the same meaning as defined abive), to thereby

yield a compound represented by formula (c):

CO,R®
NHR?
CO,R™

NO,

(©

(wherein R'Y and R* have the same meanings as defined above);
reducing and cyclizing the nitro group of the yielded
compound (c), to thereby yield a compound represented by

formula (d):

CO,R™

NHR*

N O
H

(d)

(wherein R!Y and R® have the same meanings as defined above);
and

reacting the yielded compound (d) with an alkali,
wherein the reactions are sequentially performed from the
compound (a) to the compound (e) without isolating any

intermediate.
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