Description 3, 8-D am notetrahydroqui noline Derivative Technical Field
[ 0001] The present invention relates to a conpound which has a potent

agonistic activity on a growh hornone secretagogue receptor,

and to use of

t he conpound as a drug. Background Art [0002] In the 1970s, a substance
that has a weak growth hornone (GH)-rel easing activity was found anong

opi ate peptide derivatives (Non-Patent Docunent 1). Thereafter, nore potent
peptidyl growth hornone secret agodRECTIBISON wer e synt hesi zed ( Non- Pat ent
Docunment 2). In the 1990s, a group of nonpeptidyl GHSs whi ch shows
Gl-releasing activity after oral adm nistrati on was synt hesi zed

(Non- Pat ent Docunent 3). GHSs collectively refer to a famly of peptidyl
and nonpebt§ BRI RFARFERARY I 1% | RESRF & i vity. Studies on the
action mechani smthereof revealed that GHSs stinulate G| rel ease by
binding to a growth hornone secretagogue receptor (GHS-R), which differs
from growt h hornone-rel easi ng hornone (GHRH) (Non-Patent Docunent 2).
[0003] Technirabddieldhe GHS-R was identified by expression cloning using

a nonpeptig@%lfa{s and found to be a G protein-coupl ed

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 Document 1) . Thereafter,

more potent peptidyl growth hormone secretagogues (GHSs) were

synthesized (Non-Patent Document 2). In the 193%0s, 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



receptor (GPCR) based on the primary structure. However, GHS-R was an

or phan receptor whose endogenous |igand was not identified (Non-Patent
Docunent 4). [0004] In 1999, a search for the endogenous |igand was
carried out using a cell line stably expressing the GHS-R by nonitoring
increase in intracellular Ca2+ level. As a result, a substance that

exhi bi t sepepent: CHPCB) esbrd aot thet priumsriysetatetufeom theeseonmaehSand
desi gnated ghrelin (Non-Patent Docunment 5). CGhrelin is synthesized as a
prepro Lasmaaoapesad ebcép¥oanivhosackfddbgehdueslagdngesastedtas a peptide
conposed of 28 am no acid residues after processing. The third serine
residue;gegk3fiall NubaLBPhRES ! DoBBkehtf4ed Wi th octanoic acid (fatty acid),
and a peptide derived fromthe first four am no acids including the
esterlflgggﬁirlne at N-term nus exhibits physiol ogical activity (Non-Patent

Docunent's nd 6). [0005] Girelin is predom nantly expressed in the
stomach and i_s express i nt stlnal tract, ,pancreas, d

hypot hal anus FNgﬁ%%éténPeﬂ5€gn§ﬁf §; 85§§8HF 1éﬁ§hﬁ “aRi SRS g ghrelin
receptor, has two subtypes (1la, |b). Subt ype | b lacks a C-term nal portion

of |a afdtde&dnfor &€t aﬂP?efﬁﬁépﬂdnexﬂﬁ§§§é§gsﬁﬁﬁyﬁﬁsrﬁ P¥ RPR&FHTINg
distributed in many organs |nclud|n9 t he hypot hal anmus, pituitary, stonach,
i nt est i nakreaget inhdatrackdiyglagafer eads enld adﬁsp@sefetﬁuslsfue =l NOHLSPANERt
Docunments 7 to 9). [0006] Ghrelin has multiple physiol ogical

f unct i onsaith extiditiiten piot e Gell-eadieng iagt avitiyityomeshé spilhtetafypmsuch as
a potent orexigenic activity, regulation of energy netabolism protective

Card'OV%%%U%%bm%Eme%h@ R4 ighiarekbagheRr 19h gash-petenti Dotymand gastric acid
secretion. Ghrelin, which exhibits potent GH+releasing activity

(Non- Pah%@el%cli@%tyn%h%%qz%@ as & prigefulecrhecapputies agent 7f amisBort

stature, which is a“growth-hornone-deficient disease. In addition, OHis

t hought ta 5¥Ea§§£$2§£§@%%fé%éa %e5y§b§k§5%dc &p%ggag o¥S 2 ahlﬁé growt h.

In factaC& & secretion cau I'oss "of "nuscl e and bone nass,
resulting .in inpajrnment_ of of t.he g?} gherefore th% Cﬁfrelea5|ng
activity JISHAYY S ?fé?ﬁe é’ci:eﬁ‘)ﬂélr?el i orgt &NPRE GRIFEPArET TEySt unct i ons,
suggesting that ghrelin is useful as a prophylactic and therap U%IC agent
for agirger3) 2t Ant@THIYS oM P efdtded Edt 6F EERGCh G4 D d?

orexigenic activity by oral adm nistration (Non-Patent Docunent 11). In
human, tdvedil,oehdyte gldptildey eleriyad dircurtingg fastt f@uan@rdeer é546§ after a
nmeal . Therefore, ghrelin is thought to be.a hornone that initiates food

i ntake (INuhRptrenttHPoG I fliddd sdmiger i ghale dreisiuseexhélaidisdat ed to be
transmtted to the feeding center via afferent vagal nerves fromthe

stomach rdad Bt a DBt vl 3)NonH e iRt e Mo cumHtgert @ractdivity is
expected to aneliorate eatlng di sorders such as anorexi a nervosa,

suggestiﬁgbdypt ghrelin is useful as a therapeutic agent therefor.

 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, has two subtypes (la, 1lb). Subtype ib
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).



Subcut aneous daily adm nistrations of ghrelin cause considerabl e wei ght
gain and increase in the weight of adipose tissue, although food intake
remai ns virtually unchanged (Non-Patent Docunent 14). Furthernore,

subcut aneous adm nistrations 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 Docunment 14). Thus, ghrelin
is closel Y9P@Phted to regul ati on of peripheral Iipid nmetabolism and has
function in requl ating energ¥ neiabolisnl LOOO?L . As descri bed above,
ghrelin shows ER5B6IPCRRFTBELEIPHRRIYBHPLOSFFREL SUNGHIPRR gt at ory effects

on ener tabolism which are assocjated with activation of G+ I GF1
el o dFLEon 0 sherereds Sl RoEl ALEF  Fom e IRE NSt 1 95 as

Ther ef or e, ghrelin is useful as,,for exaq;l .. A therapeutic agent for
cachexi a {iPatent QY ekt IeRES t F gt W $¥askEedy ‘b‘r‘%"i‘rfij;E a‘%b%%a{'} YritsMoss,
nmuscl e mass | oss, fat |gss, dec easeg nuscl e 3trengtg, etc.), caused by
cancer, aﬁfﬂb?cEéY?oﬁ%rﬁé%Y?S?%i?ﬁr%,f?ﬁﬁ?ﬁﬁ% obist FIRP ot FRRTS Wi sease

COPD), inf Lon, infl t di tc.; dath ti t f
el 1 b at TG hy o< PRy S CELe o 1) SROFET Ghttur i g chemot hor apy (drug,

Car i ovascul ar CBFFALhs (RBN PALBRPL EDCRTERRE G8-SRLEas]nS | 9T Svthbus

b1 00d. pr eUeREPSERAL ey Baelk LB oo bt P WAHOM, VAT K i o
post - hoar EOF nAED) SREKRER ¢ YT PR, 15 T S A RO AT e s ot on of
ity ofghPaR: o 0 T O A S AR HRbne MRt atent
norves. (NoROREREFoIEctaet? 48170 s BECas e Pl L ok BB vt e o

s postoperarraas 1R P EraRtet e O A TRty IR e

above, ghpgkiie of ai%ﬁafﬂeéﬁétofsocsﬁ%yltﬁéa@ﬁ&?rmlﬂeif%rféqe%efOr

short stature; a Therapeutic agent for aging; erapeuti c agent for

eating di gQrfefc84fhy a8 BDPI €y 8F NGhVOBEn s LABsaPail | G agRit s Y Lachexi a
caused by cancer, aging, serious heart failure, chronic obstructive

pul monar yt di S€RSLe { S ER) dy s PAREL 1 ORs , | HhGSETBLAS Ve B S€3PRe18MC is @

therapeutic agent for aneliorating anorexia during chefotherapy (drug,
e.g., anthsaARGEragugndrofYlseei Ot 18 ape rApdie] APSIBALC AGeHg iRy, heart
failure; and a therapeutic agent for postoperative i1leus or dﬁabetlc
gastroparesis. ch®809% 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} . Bunger 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.



From the aforenenti oned viewpoints, ghrelin or a GHS-R agoni st has been

I nvesti gated (Patent Docunents 1 and 2). In fact, ananorelin hydrochl oride
represented by the following fornmula is a useful agent for aneliorating
cachexi a (Patent Docunent 2). [0010] ananorelin hydrochloride [0011]

A gl ucoki nase-activating agent which is a conpound having a dipeptide

structure is reported Pate nt 3% Fbmeve tge focunent does not

i sclose the cORDGHEABCERS: fatpYeEBRL i AbEAFRORS RE| SRERLSR: CRGES mont

[0012] [Pgégggdg?gggg Wéléht gain and increase in the weight of
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 peripheral lipid metabolism and has function in
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
digeases 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



JP- B-1996- 814 [ Patent Docunent 2] JP-A-2003-527338 [Patent Docunent 3] WO
2008/ 116107A2 [ Non- Pat ent Docunment 1] Bowers C. Y.,et al., [Non-Patent
Docunment Endocrinol ogy 2] 106,

and increases cardiac output without varing cardiac rate,
clearly indicating amelioration of cardiac functicons. In a
post-heart-infarction hearﬁ 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 wvagal
nerves (Non-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.
focos]

As described above, ghrelin or a GHS-R agonist is
useful as a therapeutic agent for short stature; a
thérapeutic 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.qg.,
anticancer agent) and radiotherapy; a therapeutic agent for
heart failure; and a therapeutic agent for postoperative
ileus or diabetic gastroparesis.

[co09]
From the aforementioned viewpoints, ghrelin or a GHS-R

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



663- 667, 1980 Bowers C.Y.,et al., [Non-Patent Docunent Endocrinolo 3
114, 1537-1545, 1984 Patchett A A ,et al.,Proc. Natl. Acad. Sci. U%X |
92, 7001- 7005, 1995

fact, anamorelin hydrochloride represented by the following
formula is a useful agent for ameliorating cachexia (Patent
Document 2).

[G010]

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.
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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 aspect 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.



(Non- Pat ent Docunent 17] Nagaya N., et al., Crculation 104, 1430- 1435,
2001 [ Non- Pat ent Docunment 18] Masuda Y., et al., Biochem Biophys. Res.
Conmmun. 276, 905-908, 2000 Disclosure of the Invention Problens to be

Sol ved by the Invention [0013] However, conventional agents for
aneliorating cachexia or the like exhibit unsatisfactory agonistic activity
on GHS-R, safetgfeetnce hadenn ebf ecpavenhgdntumentanel doheatimagteaehexi . a
or the Iike has been present on the narket. Thus, an aspect of the

present wh%ﬁnibogwént Qs PpeYbdeaat cogpRendr ¥whb e ht Siasn 22 9OsENAdmYSsIat i
activity on d which is useful as a therapeutic agent for systemc

maStlngtga§e%ﬁg§ éBEQméﬁtCQGhﬁékéer was known or that the information
it contains was part of the common general knowledge as at the
priority date of any of the claims.

Throughout the description and claims of the
specification, the word "comprise" and variations of the word,
such as "comprising” and "comprises”, is not intended to
exclude other additives, components, integers or steps.

Means for Solving the Problems

[0014]

Ba



A reference herein to a patent docunent or other matter which is given as
prior art is not to be taken as an adm ssion that that docunent or nmatter

was known or that the information it contains was part of the commn
general know edge as at the priority date of any of the clains.

Thr oughout the description and clains of the specification the word
"conprise" and varlatlons of the word, such as "conprising"” and
"conprises”, i|SDROPTPAEBRJABVEBLEXE| a¥e oPKRERaBHEEAVRSVAE RS RhL S,

i ntegers or step Means for_Solving the Probleps [0014) The present
|nventorscﬂ998u§§ﬁtH%gFE@daa3v%??%? ebFaRyipodnHRe n¥c@leton and

3-am not etr ah drqu|noI$ e skeieton and i pvesti ate harnacologlcal

activity %ﬁ%?%%igaﬁgdaP RENREOLPGECAh\RAT BY S d 4% result

3, 8-di am not et rahydr oquj nol i ne derijvatives r sented by the follomnng

Tormul a (LhckRVBITORR HYUR| SORROERY | 15 L ERERRE QEEaREHOBBINILIRE pot ent

with respect to that exhibited by conpounds_ di scl osed in Patent Docunent 1

and havin eﬁbvﬁﬁfﬁ%ngﬁﬁﬁe%?nFﬁ@ %YpBE?tf%%l?wl@%ef?ﬁm?%ﬂn&#kxﬁﬂ?k#?%e

skel eton, and haye hi gh safet and therefore are a usef ul therapeutlc

agents fofl s?g?BH?ElﬁaE?Fhﬁlﬂ SRR SRS -FhE0 pr kR eht 09 fivktd FpRTRR

acconplished on the basis of . this_findin 0015 Accordingly, the
present |ﬁ?ﬁﬂ??%ntﬁr59?5e§x5?§1%eddP%H? PR y%&%ﬁ&ﬁ?ﬁﬁl¥ﬂa%ﬁ§?ﬂ&ulve

representsgcheégrfuégd(lgv1Lg no amino group at the 8-position of the
| tetrahydroquinocline 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.
{oo15]
Accordingly, the present invention provides a 3,8-

diaminotetrahydroquinoline derivative represented by formula

(1) :
[0016]
0O 4
R? ) R 7
II{I \N n N/
N\\“/l\R3 R®
N 0 ©
! L\ (1)
R{ \R9 Ar

[0017])

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

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



[0017] (wherein RO and R9, which may be identical to or different from
each other, each represent a hydrogen atom a C to C6 alkyl group, a
formyl group, or a C2 to C6 al kanoyl group optionally substituted by I to 3
hal ogen atons; or Re and RO may be |inked to the adjacent nitrogen atomto
forma 5- nenbered or 6-nenbered heterocyclic ring having one nitrogen
atom Ar represents a phenyl group, a naphthyl group,. a 5- nenbered
or 6- menRHed HHHR I A hREROE yETW gru &Ry Q%@ RGN SISt s

selected fromS. N, and 0, or a condensed aronatic heterocyclic groyp
formed beRiekNal benyEnet i Hed Ry & Fehid st darsmivae® hahgrBeyclic

ring having one or two elenments_selected fromsS, N, and O (wherein the
phenyl , MdhthEy|liked it HEtEsHy A3t PBUFREMhEDE TS iTut ed by |
to 3 halogen atons, a O to C6_al kyl group, or, a C to C6 al koxy group);

R and RITepfced Ry banerekensd dieter G Hi¥s eridit Bromefe stiidicdedach
represent a hydrogen atomor a nethyl group; R3 represents a O to C6
al kyl gr ottt he al kyl group optionally being substituted by a nethylthio

e et Pl SR R BN E S a1
R L L e
= hyar ogoit At Be L 1B T o e O b A SRRy oup. (¢ he
ar oup, "o Bon s BENaR G D S T R ST A A, O
ey B SSollpdeg MR, RO SN
D oy e AT N PLACL 05 8 My OREAL S (b A0 HOFhldnphs? BV
naphthyl, or aromatic heterocyclic groups may be substituted
by 1 to 3 halogen atoms, a Cl to Cé6 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
opticnally being substituted by a methylthio or benzyloxy
group), a phenyl group, a phenyl-C,., alkyl group, or an
indolyl-C,.4 alkyl group (the phenyl group or the indolyl
group optionally being substituted by a Cl1 to C6 alkyl group,
a halogen atom, a hydroxyl group, or a Cl1 to Cé 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 Cé6

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

10



R6 and R7, which may be identical to or different fromeach other, each
represent a hydrogen atomor a O to C6 al kyl group) or a salt thereof.

[ 00181 Anong t he conpounds represented by formula (1), conpounds
represented by fornula (la): [0019] [ 0020] (wherein X represents CH2,
C=0, CHOR CHSR or CHNRR; inis a nunber of 1 or 2; Rand R, which
may be identjcal to or, diff rent fre§1each ot her, each represent hydr ogen
atom or PRYLRGY Reidg s &Y & B3I AL Yo Gp 1Y (TXK?" n, and
RI to R7 have the same neanr}gs as deflned bove) are par%ﬁ cul %§§

pref er r edYYRrc e theyF R AXS D EEHP aGoRPENYS SRt and hi gh

safety. 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); and

R® and R’, which may be identical to or different from
each other, each represent a hydrogen atom or a Cl to Cé
alkyl group) or a salt thereof.

(oo1s]

Among the compounds represented by formula (1),
compounds represented by formula (la):

[0019]

@ Ig’\rk; e
R
N 0 ©
L\ (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 Cé linear, branched, or cyclic alkyl group; and Ar, n,

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

11



[0021] The present invention also provides a drug containing the
3,8-d|?n!noteirahyd[oquinoIine derivative (1) or a salt thereof. The
present invention also provides a pharmaceutical conposition conpri

3, 8-di ami not et rahYdr oqui nol i ne derivative (1) or a gglt thereof?pahzlgg the
pharmaceutical |y acceptable carrier. The present invention also

provi degauseceiakhg Bré8fedirad] noiwte ablyey oguih hiolt ne plerenatagenidiior a
salt thereof, for producing a therapeutic agent for a system c wasting

di sease,criyityTHR BRESRNANUNNEGhi S8r@t 0 provides a method for treat nent
of a system c Wwasting di sease, which conprises admnistering, to a subject

in need{bggé of, an effective anount of the 3,8- diam notetrahydroquinoline
derivativ ) or a salt thereof. The present invention also provides a

OO R Bregeny. 1At ach 50 prbVEEs' B &-LEPESARALALRELRE O
3,8-diaminotetrahydroguinoline derivative (1) or a salt
thereof.

The present invention also provides a pharmaceutical
composition comprising the 3,8-diaminotetrahydrogquinoline
derivative (1) or a salt thereof, and a pharmaceutically
acceptable carrier.

The present invention also provides use of the 3,8-
diaminotetrahydrogquinoline 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.

The present invention also provides a compound represented

by formula (Fl}:
NH,

o (F 1)

N
| LU
Jm
(wherein X represents CH; or C=0; m is a number of 1 or 2; and

12



Ar represents a phenyl group, a naphthyl group, a 5- nenbered or 6-nenbered
aromati c heterocyclic group having one or two el enents selected fromsS, N,
and 0, or a condensed aronmatic heterocyclic group fornmed between a benzene
ring and a 5-nmenbered or 6-nenbered heterocyclic ring having one or two

el ements selected fromS, N, and O (wherein the phenyl, naphthyl, or
aromati c het groggpriegegteups phmyiybegsohst i tuheghbhiyl goo8phakofen atons, a
Cl to C6 alkyl group, or a d to C6 al koxy group), or a salt thereof.

The preﬁ@ﬁbek@HeBE'@Dméhﬁer9803k6§§t§cnﬁbheﬂo&9&lDﬁoéﬂﬁupghavﬁﬁ@D@N@d (e)
represent ed by ornu a (e): igHe (e) (wherein re represents an

am no- group- t hog ¢ r LSi r conpound
represeﬁfe e %ﬂ¥§ ? ?gekfg)??mﬁgééig nggpPésg%ts géﬁgégggﬁ atgﬁ) W th

a COnpogggmg%ege%%@%%gcg%lggrg%gup(géfmed between a benzene ring and a

S-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 C6é alkyl group, or a Cl to Cé6
alkoxy group), or a salt thereof.

The present invention also provides a method for producing

a compound (e) represented by formula (e):

NHR*
N o
H
(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):
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CR2RI -NH e CO2RI (b) (wherein Rl represents an al kyl group or an aral ky
group, and Ra has the sane neaning as defined abive), to thereby yield a
conmpound represented by formula (c): (wherein RI and | e have the sane
meani ngs as defined above); reduci ng and cyclizing the nitro group of
the yi el ded conmpound (c), to thereby yield a conmpound represented by

formula (d):
and

+

ck%ﬁgrein Rl and RI' have the sane neani ngs as defined above);

—NHR®
CO,R'

)

(wherein R!® represents an alkyl group or an aralkyl group, 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!® 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!'® 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)
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reacting the yielded conmpound (d) with an alkali, wherein the reactions are
sequentially perfornmed fromthe conpound (a) to the conpound (e) w thout
isolating any internediate. Effects of the Invention (0022] The
conpound (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 exanple,
t he fol kowthg agepbsnda (ehewapboukciagéatifngranliointermediatea t herapeutic
agent for aging; a therapeutic agent for eating disorder such as anorexia
nervosagf@&ether agethieC 1agentibar cachexi a caused by cancer, aging, serious
heart failure, chronic obstructive pul nonary di sease (COPS), infection,
inflannqbgggldisease, etc.; a therapeutic agent for aneliorating anorexia
during chenotherapy (e.g., anticancer agent) and radi ot herapy; a

t her apeutic ent_for heart, faid ure; t i.c .agent. _far

post operativ 9 S0SPSH |égét%§15g§t %%§F§§igs%%%§g§hf8? %a%?&?ng Qut the

| nvention [ 00231

. Informula (1), the d to. al k group . represent ed
by R8 ofhRIeRdy ef8ipifsas QPtﬁpﬁnég8§}S§ﬁ& QCéHV%§9c2“a¥b§rﬁgPﬁﬂpﬁggg
preferred. Specific exanples include nethyl, ethyl, n-propyl, isopropyl,

n- but yl saifeshyueyld isessiefiyll asandoreexpiifye, ohet feddowiBohgpenéshyf " and
i sopropyl are particularly preferred. Exanples of the C to C6 al kanoyl
group wtihelrapeythe sulestti tforredhioytl sttetIrikal agehexeprptiinclkggataéetyl ,
propi onyl, butyryl, chloropropionyl, chlorobutyryl, and trifluoroacetyl.
[0024] aging;Exanpleespeiuttike sgemeniiereeaqnng- disbeded beactr asy ahocexilag
formed through linking of RO and RO with the adjacent nitrogen atom i ncl ude
sat ur at ed Qfo WS A Wil eGhNRlier Qeet God RGTHRAMIaNG @R dNI trogen at om

Speci fic exanples include a pyrrolidine ring, a piperidine ring, a
pyrrolidinone ring, a succinimde ring, a piperidinone ring, a glutarimde
ring, and a pyrrole ring. O these, saturated heterocyclic rings are
preferred.
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Exanpl es of nore preferred heterocyclic rings include those having the
follow ng structure (a): [00251 [ 0026) (wherein X and m have the sane
meani ngs as defined above). (0027) In the structure (a), mis
particularly preferably 1. [0028] Exanpl es of the 5-nenbered or

6- menbered aromatic heterocyclic ring represented by Ar and having one or
two el enents selected fromsS, N, and 0 include thienyl, furyl, thiazolyl,
pyrrol yl , DYyeREger, | agERg ol Fericwe Rearhi AhiNre Exalipdrisc ofbstrugdnitensed
aromatic heterocyclic group forned between a benzene ring and the

af or ement Peheenar Yiedbeease of C@PRenbir ke hidrr ogyklammationy i dicsarke,
benzot hi enyl, benzofuryl, indolyl, benzothiazolyl, quinazolinyl, quinolyl,

i soqui nol §¥C. and bearapendhe crgent [ bop@meliorathing @rowgxiaapiing , or
aromatic heterocyclic groups represented by Ar nmay be substituted by 1 to 3
hal ogen atheBothetpy o{@sd al kgt teauper crgentd and Gadidoherapoum Exanpl es
of the hal ogen atominclude a chlorine atom a fluorine atom a brom ne
atom andtheripeibic argemt Ther Greant Gablwye ; e therapeutic agent

for postoperative ileus or diabetic gastroparesis.

Modes for Carrying Out the Invention
[0023]

In formula (1), the C1 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 trifluorcacetyl.
{00241

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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may be |inear or branched and is nore preferably a O to C4 al kyl group.
Speci fic exanples of the al kyl group include nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, sec-butyl, and tert-butyl. O these, nethyl,
ethyl, and n-propyl are particularly preferred. The O to C6 al koxy group
may be |inear or branched and is nore preferably a d to C3 al koxy group.
Speci fic exanpl es of the al koxy group include nethoxy, ethoxy, n-propyloxy,
and i sopropyl okyamplegheferonet pogfersedanetendeytyipreirgs etnclwis0]

Anong these groups Ar, phenyl, pyridyl, thienyl, and furyl are nore

pr ef er r edyheé ¢ hhaheng| theyfoHidwinndst haeryre bédng even nore preferred,

thienyl being particularly preferred. [0031] Exanpl es of the group
represent €025 Rl or R2 include a hydrogen atom and a methyl group. O
these, a hydrogen atomis particularly preferred. [0032] The d to C6
al kyl group represented by R3 may be linear or branched and is preferably a

A to &4 al kyl group. Specific exanples of the al kyl group include nethyl,
et hyl , n-prququisopropyl, n-butyl, isobutyl, sec-butyl, and tertbutyl. O
t hese, isobu Isx parti ?rly preferred. The al kyl group nay be
substituted by\a, get hyl thi'o” or benzyl oxy group. [0033] Exanpl es of

t he phenyl -Cl A I group represented by R3 include benzyl and
phenyl et hyl . Exanpl es of the indolyl-Cl-4 al kyl group include indolyl nethyl
and indol yl ethyl. The phenyl group, phenyl-Cl4 al kyl group, or indolyl-CA
al kyl grolpCfepresented by R3 may be substituted by a O to C6 al kyl group,
a hal ogen atom _a hydroxyl group, or a O to C6 al koxy group. Exanples of

t he hal ogéﬂhﬁ%’%ﬁﬁ‘i%c?%‘aemah%’ﬁ?o&i‘%es%!f'%nﬁ‘e%t“%m%rq‘%éi%ﬁﬁ?ﬁdaa]?ﬁ‘fﬁﬁ ne atom
and an iodine_atom The C to C6 al kyl group nay be |inear or branched and
is preferdbP97h O to c4 alkyl group. Specific exanples of the alkyl group
i nclude nethyl, ethyl, n-propyl, [sopropyl, n-butyl, isobutyl, . sec-butyl,
bnd tert - butyl IcEREnssEuBRERE Ka) ooRy P B BaEt i SphY Bret s ect arly
preferred TQ%]CI to C6 al koxy group nmay be linear or branched and is
preferabl§0% to C3 al koxy group. Specific exanples of the al koxy group

i ncl ude net hox et hoxy, .n-propyl ox and isopropyloxy. O these, nethoxy
s particul arl PFRIER: 8. Chbosaperbered gt BANAIYer e srame 10’ B al kyl
group, a zyl .aroup, _or _an_ indol t.hyl , grou he indolyl_ group
oot onal 1 FEbETReTEOEE: FPiverebr e frlt R Mt 28 e T 67 e X o oo

alkyl orUplycl. (DESECLLIOBMN]s BENZUl anos RASLYLRELI o 6oppr @

preferred; W y erng pafrticurarly preferre
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, isoquinolyl,
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 Cé 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 Cé alkyl group

14



The "n" is a nunber of 0 or 1, with O being particularly preferred. [0036]
The d to C6 al kyl group represented by R4 or R5 may be |inear, branched,
or cyclic and is preferably a G to C4 al kyl group. Specific exanples of
the al kyl group include nethyl, ethyl, npropyl, isopropyl, n-butyl,
i sobutyl, sec-butyl, tert-butyl, and cyclobutyl. O these, nethyl, ethyl,
n-propyl, and cyclobutyl are particular|ly preferred. The al kyl group may be
subst i t uttealy by al gyt Romchedanddd muprefagally @ @ Kok F4group, a
phenyl group, a benzyl oxy group, or a hydrox%ghenﬁgl group. Exanples of the
hal ogen abfiy} riErQie: a SORCELilge erapmlesd of thgopilky¥lagsRIPTABCANRBXY group
may be |inear or branched, and exanpl es include nethoxy, ethoxy, and
i sopr opy|esEAYY 00BAYL, N-preptk, RSSORFQIMEf eyt el hyiddydylat &8C-or a C
to C6 |linear, branched, or cyclic alkyl group. In particular, the cases in
whi ch bothutal amnREerte-bieihy &f shege, Fgdhya . wetékla @€l BoBEGPYYr oup
formed fromR4 and RS are preferred. [00381 Regarding R3, R4, and R5,
parti cul &7y pretieukarly prefereed i nThe & RO £6 als2exy BYPUgr Bay, P&nd
each of R4 and R5, which may be jdentical to or different from.each other,
i s hydr ogkin@aniT LFEEREd flipls g¥o%h RisharahiouR C{]003339]C3R4116‘|°"I'-15, and
R6 or R7 may be linked to the adjacent nitrogen atomto forma pyrrolidine
ring or Eg{ﬁ*gﬁi(ﬁgﬁgyﬁyﬁ}examples of the alkoxy group include methoxy,
ethoxy, 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. O0Of these, a hydrogen atom
is particularly preferred.
[0032]
The C1 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, iscbutyl, 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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The pyrrolidine ring or the piperidine ring may be substituted by a

hydr oxyl group. [0040] The d to C6 al kyl group represented by R6
and R7 may be |inear or branched and is preferably a O to C4 al kyl group.
Speci fic exanpl es of the al kyl group include nethyl, ethyl, n-propyl,

| sopropyl, n-butyl, isobutyl, sec-butyl, and tertbutyl. O these, nethyl,
ethyl, and n-propyl are artrcularl preferred [0041] Particularly
preferably, edérampled ahdtlRy phenry hylrogeikeat cﬁﬁoqmmm]resentedrrw & to G
al kyl group represented by R or R may be linear, branched, or cyclic and
is preferumlj\l(ge Grenzy Cpand l@hewkﬁrﬂ’lylSpeEP(ﬁmﬁléﬁa@ﬁl ébeoﬂnﬁiﬁé}’érﬁyh group
I ncl ude nethyl ethyl, n- propyl |sopropyl n-butyl, isobutyl, sec-butyl,

t ert - but Y 1kBhaEgHR obrziude gndeleskne thsthyand dmsalyletdndpy| Thand

cycl obutyl are partlcularly referred. Particularly referably, each of R
and R i SPRemyHroqRiP atRhe 38621131 alkyl group, or indolyl-C:.s alkyl

group represented by R’ may be substituted by a Cl to C6
alkyl group, a halogen atom, a hydroxyl group, or a Cl to Cé
alkoxy group.. Examples of the halogen atom include a
chlorine atom, a fluorine atom, a bromine atom, and an iodine
atom. The C1 to Cé alkyl group may be linear or branched and
is preferably a Cl1l 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 C1 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 Cé alkyl
group) . Of these, iscbutyl, benzyl, and indolylmethyl are
more preferred, with isocbutyl being particularly preferred.
[0035)

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

[0036]
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Particularly preferably, Xis CH2, C=0, or CH OH [0044] No
particular limtation is inposed on the salt of the conmpound (1) of the
present invention, so long as the salt is a pharmaceutically acceptable
salt. Exanples of the salt include inorganic acid salts such as
hydrochl ori des, sulfates, nitrates, and phosphates; and organic acid salts
such aSTﬂ§e¢§t6§,CsuﬁEkth@ﬁouﬁaﬁépf@Sentémtwwlm%;nnmPeaHESbe Lunean; es,
mandel at es, and net hanesul f onat es. [ 0045] The conpound (1) of the

pr esentbgﬁxgﬂgapnogrcﬁcﬁﬁatamew%r@fépa@mfoyp@ﬁ@@ @4 hyok @l eg e a

solvate thereof. Since the conpound (1) of the present invention has one or
a plurality.ef a LC n : LEi ouhds,, ga have a
pIuraIi%9e§fgéﬁi§é$H§%% e?g?£Q%ea§%ﬁ%§%%§9%?l$ E&%%égzﬁgy?hvent¥fhfﬁL
enconpasses correspondi ng optical isoners,.diastereoners d | r
attribuPEBPyg'sféP EOHYﬂdrﬁﬁ %Fth fﬁ%bb€%§9n?e?ﬁ9%%¥lbn?e§€2?+€ 1ﬁ%?%nce
and other factors should be taken into consideration_ in sQne cases. #0046]
The conpyahabptylef PRetpee&genPerfvént FBRYSr A BLPPY he? BOf CHRYOBE$T oduced

t hrough, for exanple, the follow ng reaction schene: [0047] .
are particularly preferred. The alkyl group may be substituted

by a halogen atom, a hydroxyl group, a Cl to Cé alkoxy group, &
phenyl group, a benzyloxry 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.

[oco38]

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, 1is
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 pyrrclidine ring or a piperidine ring.
The pyrrolidine ring or the piperidine ring may be substituted

by a hydroxyl group.
17



[0048] (wherein Ra represents an am no-group-protective group, and Rl to
R9, n, and Ar
next be described. [0049] Step 1 Through reduction of Conmpound (A O
Compound (A-1) , Conpound (B) is yielded. Cenerally, the protective group

wi |

Ra is,

have the sanme neani ngs as defined above) . Each reaction step

for exanple, a tert-butoxycarbonyl group, an acetyl group, or a

benzyl oxycar bonyl group. Reduction is preferably catalytic reduction in the
presence bpo04dkat al yst such as pal I adium platinum or nickel. For exanple,
in a preferred manner, hydrogenation is performed in the presence of a
cat al yst such ﬁhePalchPcﬁcalbyhtgngupoxeyeesgmteéhﬁylhlamg R’lmay here
preferred manner, hydrogen gas or ammniumformate is used as a hydrogen
source i nlilh%aprQSeht@nthe@da@i is pref¢xablnta v&l yto td culdty ¥ exttip on of
Conpound (A)
ConPpendf {A- 2¥anples b flethe Thlkyhharernrl ing tudeduthoh «Ftigohpound

Zi nc,
(A-2)

in the

in the presence of a netal catalyst such as iron, tin, or

presence of a catalyst such as palladium platinum or nickel,

Conpound GBproBYYi el slepiyoppd60d-1Setepl 2 isobuthr osrphr bweok pornd i tor tof
substituents R8 and RO into the 8-position am no group of Conpound (B),
Conpound P@yils ffeltdwse Wiating amtnd edil ar-rapydl BEfoyl group or the

i ke,

gener al

am dati on may be enpl oyed.

particularly preferred.

[0041]

Particularly preferably, each of R® and R’ is a hydrogen

atom.

[0042]

The Cl1 to Cé6 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

compourtd (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,
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Through the same procedure, Conpound (M is yielded by use of Conpound (L).
[ 0051] Hereinafter, the case in which 118 and RO form a heterocyclic
ring; e.g., a pyrrolidinone ring or a pyrrolidinedione ring, will be

descri bed. Through reaction of Conmpound (B) or (L) with 4- hal ogenobutyryl
chl oride or succinic anhydride, a 4- hal ogenobutanoyl group or a

3- hydr oxycar bonyl propanoyl group is incorporated into the 8-position am no
group of EoRpBARES. (PANGelatss, upd Jefemnssulfemafe?s cycl i zation via

i ntranol ecul ar_al kyl ati on or am do-bond formation, Conpound (C or (M, in
which -N(R8948lis a pyrrolidin-2-one-1-y1 group or a
pyrrolidine-2,5-dione-1-yl group, can be yielded. Further, the conpound in
whi ch - N( R8) ROTh¢ gompeuBd| gih-fzf Bhe-Rrodent olveRt bR dPZ edl, Sabt t her eby
yield a conpound in which -N(R8)R9 is a pyrrolidine-2-hydroxy-5-one-1-yl
group. [OPBeyect oplso encompds R e ried¥ilonh Fd Gnpolirmtg Bheedf a reagent
such as ArCH2 halide, ArCH2 nethanesul fonate, or ArCE2 ptol uenesul fonate,
Conpound $H)°¢ stBe ererapoumd of bt obf ythe Hexesenlet jwrensigeiay e i9r the
presence of a base such as an al kali_ netal hydroxide, an alkali netal

hydri de, BtUERIBFXaPf FBYEPeESRt HorRERON AP hat U8 ySPEHhp rPYRguUnds

yi el ded from Conpound E%ﬂand Ar CH2OH t hrough M t sunobu reacti on. I n
a sinilareﬁﬁhn%?YeC%n%é 1YEY 95 SR CHE R of P FPERRYNECPE E8pound
(N) is yielded by.use of Conpound (L); and the coppound (1) of the present
| nvent | orPRRFERE MHVPRVEOR RORERR SO TR SR HE L AFPIF Y of ded

by use Ofdf&%@%&%@%é%@; £§95§gomers 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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Step 4 Through incorporation of substituents R8 and RO into the 8-position
am no group of Conpound (D), Conpound (E) is yielded. When R8 and R9 each
are an al kyl group or the like, nonoal kylat ion or dialkylat ion can be
perfornmed through conventional reductive am nation. [0054]

Hereinafter, the case in which R8 and RO are al kyl groups or an al kyl group
and an al kanoyl group will be descri bed. Through reaction of Conpound
(D) with al kyl al dehyde and a reduci agent (e.g., sodium cyanoborohydride
or sodi um tPhace /BHROhyd gﬂﬁono- or di-alkyl group can be

i ncor por at ed 0 the (8- posi gro ‘ und (D). Subsequently,
into the conpo ndH| nOwhi ch t lﬁ)noal kyl gr ' been incorporated, an

al kanoyl groupW‘f’a be |ncorpor at ed |nto t he on%ou%d tA&rcwpugh conventi onal
am dat i on. F €8 sini | ar malnﬁ‘éﬁ’ thegg? agl (1) of the present

i nvention WBrnch~pay -NHRY a pr otected am ar | W%BI ded
by use of @ d XN . |66 te 5 /step2 Through r eyep\vE h

am no- group- prdt edt i ¥e droup OURGtepB) -~ a~cOHRENt | Onal de%o?ecti on
reaction, ConpdW¥ad (F) ils vyi eINig Pt abour?éPp ig “gubjrected to
optical rekoluti 2in advance. @ s a sinfl @anne Co'?‘rpound (H is

yi el ded by use of Compound (H) which has a pMkesfed anmi no grodf: the
conpound (1) of the present invention is vyielddd by use the corrpound

aps
R4 5 7 RE )l& R'?
HO,C -R LN N’
NH 3 H NH22 $ﬁ$$ ﬁ nﬁ‘
m 2H02C R N\’('\ ,__ (D RS QL/I R?
R b
step 5 l | I step 6 0
0 N 0O
N stepG N0 step 5 N, i\ )
R® R® Ar step 5 RS'N\R9 Ar R¥ CR® CAr
(F) M step 3 step 4
step 6 step & step 5
step 5
O Rt RS R RS
et O RYR} 1Rz iﬂ-’)* K
HN N-R’ lR{ )LHX R RN N
HO,C™ R} R E N}ngsr Ny ~p R
G2 N0 ¥
N0 o NH, km )]
R8I 0
step 2 step 3
NHR® R RS 4 R? Q R{R’ R’
b -
N2 o, 0 g g RHOCLR G R NEEAY
(B)— (6) T]/LR?’ (D) RS Nﬁn’ RS
step 5 g 0 - 0 T:B_- 5
NH, step 6 ﬁ 0 step N 0
n step5  NH, NH, H w
K 2
f0048]

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

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

[0043]

Step 1

Through reduction of Compound (A) or Compound {(A-1),
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(1) which has a protected am no group; Conpound (J) is yielded by use of
Compound (B); and Conpound (K) is yielded by use of Conmpound (K) which has
a protected am no group. [0056] Step 6 Through condensati on of
Compound (F) with an amno acid (G, Conpound (H) in which an am no group
is protected is yielded. In fornmula (G, Ra represent a conventional
protective group for am no group, and exanples of the protective group

i ncl ude ékﬁﬁﬁﬁaﬁbt@”tfﬁéﬁﬁﬁgt i veegrsaplye. fhe peptesbivRygaPvBNgl or
benzyl oxycarbonyl ). Condensation reaction_between Conpound (F) _and an am no
acid (O &% prasf eIBl Serd drartd RUrsifR b anedc 9Py als @cgtyd group,
conventional coupling agent or_  through am_ no acid condensation reaction
based on @he MSAY LMHFRARTRR e HRIP WiBRABSEH8OndS(pYeferabi¥it with a

di carboxylic acid such as tartaric acid, preferably, a base (e.g., alkal
netal hydtaha i Fedidd Qb b igvu iy 9engen ofn e §@tdslyat &Wstin@st o t he
amount of Conpound (F), and an aqueous sol ution prepared therefromis used
in the c@ricrdyn Rﬁ?ém%. or nickel .5 EPKi PEATRAfinel RhPBREATTed
condensati on of Conpound (J) with an amno acid (G, Conpound (K) in which
an ani no WY i IYFRIEES 47 RGIPTREIN Fhe HuaseRcen@ing , through

condensation of Co und (F) with an amno acid (G 2) (wherein gne Qr two
of R6 andRaIugF b%rpcg'h aa'?ripﬁ%'-%r cﬁfp‘&*otgg'@ttile’émb </ P&r’e“@é‘ﬁﬁo@ﬁ&kﬁi)' of

the present invention i ch, may have .a protected or unprotected am no group
is yiel ddl.2 [y Preterreg, Tortbe Sofa5 o “('\-i%%mf‘ltrean

amno acid (| wherei.n one or two of .R6 and |l e may be
2 no- or bR AT v HFBESH AR RGPS B SR 4 896 i nventi on
&S At mands SR SO EordEOatE AT bR A HAln ShihE aci o
(1), Compound. (& Jf ML ATATNRIRM ' RLALCHSY, &' 8hded:
| 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
B-position amino group of Coﬁpound (B), Compound (C) is
yielded. When R® and.R9 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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[ 0058] The conpound (1) of the present invention or a salt thereof
produced t hrough the aforenentioned reactions may be purified through
crystallization, recrystallization, washing, chronmatographic techniques, or
ot her purification nmeans. [0059] Conpound (A) and Compound (A-1),
serving as starting materials in the aforenentioned reaction scheme, may be
produced through the followi ng reaction schene: [0060 02R1 NHI S'a CO2R1
N2 (c) NMigewhuyyryl chloride or succinic anhydride, a 4-

halogenobutanoyl group or a 3-hydroxycarbonylpropanoyl group

is incorporated into the 8-position amino group of Compound

{B) or (L). Subsequently, through cyclization via

intramolecular alkylation or amido-bond formation, Compound

(C) or (M), in which -N(R®)R? is a pyrrolidin-2-one-1-yl

group or a pyrrolidine-2,5-dione-1-yl group, can be yielded.

Further, the compound in which -N(R®)R’ is a pyrrolidin-2-

one~1-yl group is oxidized, to thefeby yield a compound in

which -N(R¥}R? is a pyrrolidine—2-hydroxy—5—one-l-y1 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,O0H 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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[0061] (wherein X represents a halogen atom Rl represents an al kyl group
or an aral kyl group; and Ra has the sane neani ng as defined above). [0062]
Specifically, Conpound (a) is reacted with Conpound (b) in the presence of
a base, to thereby yield Conpound (c). The nitro group of the thus-produced
Compound (c) is reduced, and cyclization is perfornmed, to thereby yield
Compound (d). Conpound (d) is reacted with an alkali, to thereby yield
Conpound § e)os Tohpouanite)greumief adenpaund hd?ebyCormrusk ®npound (A-1).

Al ternatively, Conpound ge) is bromnated and nitrated, to thereby produce
Conpound Y#gldeathr odlilen @it ahdt RE eachuaromfallumarehy AL Cenpaked (A- 1)
is yielded. [0063] The reaction steps from Conpound (a) to Conpound
(e) are preteabitylapied cpredizsburieaticn gamiba@arfisotet ithyraugher nedi at es.
The sequential reaction steps can be perfornmed by use of a conmon sol vent
and by adetbmeent iergenediiceive aminamidron of conpl eti on of each reaction
step. The sequential reaction steps are sinply perforned, since no
particul af0O®wsl -treatment is needed except filtration of the used catal yst
after conversion of Compound (c) to Conpound (d). The solvent is preferably
a non-protic peeaeisafvent thehcase dnevhithdRt and®’ dreeahiylor mani de,
Nmet hyl pyrrol i done, or dinethyl sulfoxide, wth dinethylacetam de bei ng
particul SF¥QUR? Per¢r@liybapour and T ddtayen sy il onmpound (a)
is preferably a brom ne atomor a chlorine atom The al kyl or aral ky group
(R') is pie3eFap®d-a A to C6 alkyl group such as nethyl, ethyl, or propyl,
or a benzyl group. Exanples of the protective group (Ra) include a

t - but oxycar bon}RTGrIRpreAft 2ot 9F PBRPUIndntPl B \A Uitk dimde giislip. O

t hese, an acehyl,grou is preferred,, [0065] , )
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) via conventional deprotection reaction, Compound
(F} is yielded. Preferably, Compound (F} is subjected to
optical resclution 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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The reaction between Conpound (a) and Conmpound (b) is preferably perfornmed
in the presence of a base and in a nonprotic polar solvent. The base
enployed is preferably an alkali netal al koxide, an alkali netal halide,
an al kali netal carbonate, etc., with sodi um ethoxi de and potassium

et hoxi de being particularly preferred. Reduction of Conpound (c) is
preferably performed through hydrogenation in the presence of a catalyst
such as Pﬁlgwmmhwa@imwﬁ%,am@wml@m@owwnd n{dhel g eaction for
yi el di ng Conpound (e) from Conpound fdﬁ, preferably, heating is perforned
at 70 to BuEldedihe wiesehceompound al K i and cFrrrownd al Kdal is rigiedided
hydr oxi de. [ 0066] Through the sequential reaction steps from Conpound
(a) to Coppows® ¢&)Compenpdh {(Kelwhizhdms i@ prefreted aRine MEPURhi ch is
very advantageous from an industrial aspect. [0067] Nitration of
Conpound {@$5%hy be perforned through reaction with acetyl nitrate, which
Is prepared fromfumng nitric acid and acetic anhydride. erom nati on of
Conmpound S%@) #ay be perforned through reaction with bronmine in the
presence of a base. Nitration of Conpound (f) may be perforned through a
conventional r&aEPUEH ﬂpﬂﬂeﬂﬁﬁFi@nangC%MHo%ﬁﬁf I cwhelr Bn (D058 aqid he

af orenentioned reaction schenme, Conpounds (C), (D),
(G}, Compound (H) in which an amino group is protected is

yielded. In formula (G), R* represent a conventional
protective group for amino group, and examples of the
protective group include a carbamate-type protective group
{(e.g., tert-butoxycarbonyl or benzyloxycarbonyl}.
Condensation reaction between Compound (F) and an aminc acid
(G} is pfeferably 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 agueous solution prepared
therefrom is used in the condensation reaction. 4
In a similar manner, through condensation of Compound
(J) with an amino acid (G), Compound (K) in which an amino
group is pfotected 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 émino-group-
protective group), the compound (1) of the present invention

which may have a protected or unprotected aminoc group is
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(H, (B, (K, (F, (L), (N, (M, and (TQ (L), (M, and(N (Conpounds (N)
I ncl udi ng am no-group-protected conpounds thereof) or salts thereof are
useful internediates for producing the conmpound (1) of the present
I nventi on.

yielded.

{0057]

Through condensation of Compound (H} with an amino acid
(I) (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
yielded.

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.
foos8]

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:

{oo60]
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[ 0069] Anong these internediates, the foll ow ng Conpounds (Fl) and
(H1): [0070] [0071] (wherein Ar, X, R3, and m have the sane neani ngs as
defined above) are particularly useful internediates. [0072] As shown
in the Exanples hereinafter, the conmpound (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 conpound (1) of the present

i nvention can be adm nistered perorally. The conpound (1) of the present
invention is hlghly safe, since it exhibitgohg®s central transpogt,rifd a

weak i nhi bi 8If metabolic e $ npiRat he liver. BIRS

conpound (! ({) %—?Hsta‘ht ~rrventt o @ a 10 hereefwex

agoni stic actldw 2, oitgR® R and saf et$ '§¢Fﬂ han those o NEx | onal
e followi ng agents: H

conpounds andgs useful .as, for exanple,
t her apeutic a&%nt for ort stature; a thierapeutic agemnt for athg;‘a
t herapeutic ggent for bﬁ-ﬁi"i ng di sorder such as

o 0

N
H N
N (e)
¥ Y
Br NHR® NHR®
\Qf;ﬁo — - NS
NOzH NO;

{oo61]
(wherein X represents a halogen atom, R*® 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) is reacted with an alkali, to thereby yiéld
Compound (e). Compound (e} is nitrated to thereby produce
Compound (A-1). Alternatively, Compound (e) 1s brominated

and nitrated, to thereby produce Compound (A). Through
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anorexi a nervosa; a therapeutic agent for cachexia caused by cancer, aging,
serious heart failure, chronic obstructive pul nonary di sease (COPD)
infection, inflanmatory di sease, etc.; a therapeutic agent for aneliorating
anorexi a during chenotherapy (drug, e.g., anticancer agent) and
radi ot herapy; a therapeutic agent for heart failure; a therapeutic agent
for postoperative ileus or diabetic gastroparesis; and a therapeutic agent
for functearelytspepdiction of Qomgraund cifd)ar ,Canpwshpdurid (8 of the
present invention or a salt thereof is useful as a therapeutic agent for
cachexi a yib®l by cancer, aging, infection, and inflamuatory di sease; and
a therapeutic agent for aneliorating anorexi.a during chenotherapy (e.g.,
anti cancel0O@geint) and radi ot herapy. [0073] To the drug of the present
invention, a pharmaceutically acceptable carrier or auxiliary agent may be
added, and theThe xreaethey deepsinf nomteoerpbunrd alBubjedonpprukd(elher eof
perorally or parenterally. For peroral adm nistration, solid preparation
such as tame epxefepalnly eeer howmkd ssequrnicapshy ol thoutha galakidad. Such
solid preparations may be conbined with appropriate additives such as

exci pi ent snseprediatert odbe Pamient iedr Aspgtden S56P6r ¢yanabki ne cel | ul ose;
bi nders such as cel |l ul ose derivatives, gum arabic, and gelatin;

di si nt egregEostRd Ry et LM WY n‘bé}n%|mé@dégﬂd1%rao§;ﬁﬁa@dt§ne; and
| ubricants such as_talc and magnesi um st ear ate. . These solid

pr epar at | dhe eSOl Whak R R § FAPRRE 0] Paeucieast Inrirdamet BYe
cel l ul ose phthal ate, hydroxypropyl net hyl cellul ose acetate succinate,

cel | ul 0seSeTeeRE B hFPRF I BreRS T IR B PLNINARREr SIS A eby

provi de rel ease-controlled preparatjons. Alternatively, the druqfof t he

i nvent i orP#ayl Hel3B PRI T HEATTRRE dprgaded ivHeRuIN Hatiqn £ the
suspensi on, and enul si on, 00714 . For arentera{ adm nj stration, an

i nj ecti onU$RY FREPHORF b ETHEP ‘H?%%]t‘?lbrpﬁm‘%“&p%b e Ni4ITPIHE exanpl e,
wat er, ethapol, glycerin, ar a cqnventional surfactant. The dru f the
nvent i on{thy P SHEFINCS SHEIGEAROY o TG0 RICEIE RRIEPpFOIVEREe base.

0075 Th f.the d f.Ih t il t] d
(1) 1 BHDpT o BT TS HE or ek Y A BMA Tt | ' accor dance with

e, 20 R ELAPLL N LOMEe PLEPSIBRAON L IR EOTLon, e sex, eto
to 1000 ng,nLf& PIER Y e 19 99 S RETBLEP 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 Cl1 to €6 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
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[ 0076] The present invention will next be described in detail by way
of exanpl es, which should not be construed as limting the invention
thereto. [0077] Exanple 1 Synthesis of

N (2- oxo-1, 2, 3, 4-tetrahydroqui nolin-3- yl)acetam de [0078] CO2Et CO2Et
10%Pd- C NHAcNHAc CO2Et NOZN O

alkali metal alkoxide, an alkall metal halide, an alkali
metal carbonate, etc., with sodium ethoxide and potassium
ethoxide being particularly preferred. Reduction of Compound
{c) is preferably performed throuch 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 Compound (d), preferably, heating is performed at 70 to
80°C in the presence of an alkali such as an alkali metal
hydroxide.

[0cE6]

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), (E}y, (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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(c)(d) [0079] Under a stream of argon, N, N-dinethylacetamde (2.0 L)
was added to a m xture of diethyl acetam domal onate (553 g) and
2-nitrobenzyl brom de (500 g) while the m xture was cooled on ice. 21%
NaOEt - et hanol sol ution (749.97 g) was added dropwi se to the m xture over 30
m nutes while the inside tenperature was nmai ntained at 10 to 22C. After
conpl etion of dropw se addition, the resultant m xture was stirred for one
hour whil E0@6%! i nsi de tenperature was maintai ned at 20 to 25C (formation of
Compound c¢). The thus-obtained reaction m xture was divided into two
equi anount porAnhong, these chotepoediaresastseibf etiewing Gompduwidw Fig
procedure. Specifically, 10%Pd-C (26.1 g) was added to the portion, and
hydr ogen at&plltenment was perforned five tines. Wiile maintained at an
i nside tenperature of 60 to 85C, the mxture was vigorously stirred for
five hour 50§T@r mati on of Conpound d). The reaction mxture was cooled to
30C and filtered with Celite. The filtrate was washed with
N, Ndi net hyl acet ami de (250 nlL). To the washed |iquid, water
25% sodi um hydroxi de (221.1 g) were added at room tenpger at
m xture was hegted at~anNHisi de tenperature o AT S A oyrs under
stirring (for of {Conmpound e). Stirrirg waf further][ perRornmed for one
hour at an in pegat ure of 10C or | ove ‘ e ecipitates were
recovered through filNtra@ on (pwp)batches werg conbi ned upon fildgaty on).
The recovergd p@@pip tates were washed m%}h @ter[£?50 m.x2), whereby the

.

Ar

title conpouﬁﬁ(;4jf Ar Q§‘;4Jf
)m )m

[0071]

3,750 m.) and
£, and the

(wherein Ar, X, R®, 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 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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(405.9 g) was yielded as a powdery conpound. [0080] Conpound c:

Ms( FAB) m z353( MtH) * 1H NVR(400MHz, DMSO- d6) :

15(ppm 1. 15(68,t,J=7.0Hz), 1. 86(3H,$), 3.83(21.1,9%), 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(114,m, 7.88(1H,dd, J=1.5,8.0Hz), 8. 16(1H, m . Conpound d:

Ms(FAB) M z277( MtH) + 11- 1- NVR(400MHz, DNVSO- d6) : ,

5( ppn) 0. RASIEHL TIPS, &6 (HNgraPeNtisy Adsnty L8 caShe*4p  fFaused by

, d, J=16.08z), 3.59-4. 01(2H, ), 6. 86( 1H, d, J=8. OHz) , 6. 89- .

6. 95( 1H, rfarcerl- ALSIDH AL B\Bu 183 rs) Ird. e H SR ondsmastaust ive

Ms( FAB) m z205( MrH) ' . 1H NVR(400NVHz, DVBO- d5) : ) .

5(ppn) 1. PInemnry dstease | (FORDsHANfRgdony daiisgmaterysdipease,

,4.40-4.49(1H m, 6.87(1H,d, J=8.0Hz), 6.91-6. 97(1H m, 7. 13- | )

7. 22( 2H, rHt®B-. 20 ek apsimie ) agent3 ForH apel iqeidng Baehsxd @ Afii¥esi s of

N- (6- bromp- 2- oxo- 1, 2, 3, 4-t et rahydroqui nol i n-3- yl)acetam de
chemotherapy (drug, e.g., anticancer agent} and radiotherapy;
a therapeutic agent for heart failure; a therapeutic agent
for postoperative ileus or diabetic gastroparesis; and a
therapeutic agent for functional dyspepsia.

In particular, the compound (1) of the present
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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[0082] [0083] Acetic acid (3,240 nL) was added to N-(2-oxo0-1, 2,3, 4-
t et rahydroqui nol i n-3-yl)acetam de (405.8 g), and the acetan de was
di ssolved in acetic acid at an inside tenperature of 51C. The reactor was
cooled to an inside tenperature of 25C, and sodi um acetate was added
thereto. To the m xture maintained at an inside tenperature of 25C, brom ne
was dropw se added over 30 minutes under stirring. The reaction m xture was
added to wat errHs3fe 1991 iah prdmanagaiciner s beasited el v bharercc@d.i?g ). The
t hus- obt ai ned m xture was stirred at 24C for one hour. Separ at el vy,
t he abovégsecaniy e sndy drapyateddyy lame: ltlvd osist @ividd lene .bat ches were
conbi ned. The mi xture was filtered, to thereby recover precipitates. The
r ecover edysimpiypncadgnandne seduanicss lageradise gugictinaygt ecel4@3osex2) and
et hanol (1,500 nL) and then dried in air, whereby the title conpound (768.0
g) was yidsledate W (RARLY .z Z83@EVIRIEIACIHLEVR COEONEMET , DVBOLESK eby
8(ppm 1. 90(3H, $), 2. 87(1H,t, J=14. OHz) , 3. 04( 1H, dd, J=6. 5, 15. 5Hz) , 4. 40-
4. 41( 1H, rprce/igly mMe I arss Mol IZR et ritionsg. ShEyeynapively, the
,d,J=2.0Hz), 8.19(1H,d, J=8. 0Hz), 10. 41(1H, $) . [0084] Exanple 3 ,
drug of the invention may be formed into liquid preparations
such as liquid, suspension, and emulsion.
[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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Synt hesis of N-(6-brono-8-nitro-2-o0xo0-1,2,3,4-

t et rahydr oqui nol i n-3-yl )acet am de [ 0085] [ 0086]

N ( 6- Sr onp- 2- oxo- 1, 2, 3, 4-tetrahydroqui nol i n-3- yl)acetam de (497.0 g) was
added to sulfuric acid (4 L) under stirring, while the inside tenperature
was nai ntained at 26 to 46C (washed with sulfuric acid (500 nL)). Then,
while the inside tenperature was mai ntained at 15C or |ower, 60%nitric
acid (19FBrhesis alddtd(2 et Jvbstde thiahydnaguimiad iaci3d (470 nl)).
Separately, t he above procedure was repeated, and the obtained reaction

m xt ur es Yweracsteritedt i al |y poured to 50% et hanol (15.9 L). The reactor was
washed with water (7.95 L), and the m xture was stirred at 20C for one
hour. ThelOGgt&lci pitates were recovered through filtration and washed
sequentially with water (7.95 Lx2) and ethanol (954 nlL). The washed product
was dried at 60C under reduced pressure,

COzEt COEt  Loynyc COLEt
NHAc + @f\ NaOEt NHAC m»:mm
CO,Et CO,EL

NO,

{c) (d)

25% NaOH mNHAc
N° 7O
' 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 (500 g} while the mixture was
cooled on ice. 21% NadEt—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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whereby the title conpound (908.0 g) was yielded. M(FAB) M z328( M+H) +

Ili-NNE (400MHz , DMVSO- d6)

8(ppm 1. 91(3H, $), 3. 05(1H, t, J=14. OHz), 3. 21( 1H, dd, J=6. 0, 16. OHz)
4.68(1H ), 7.92(1H,d, J=1. 0Hz), 8. 16( 1H, d, J=2. OHz) , 8. 33(1H, d, J=
8.0Hz), 10.01(1H,$). [0087] Example 4 Synthesis of

, 4. 58-

3-am no- 6- brono- 8- ni tro- 3, 4-di hydroqui nol i n2( 1H) - one hydrochl ori de [ 0088]

[ 0089] mixtucpieoas ngroobs by | st horel efdrantl ves datron( fmasnadriepared (from
commer ci al aqueous concentrated hydrochloric acid (3 L) and et hanol
and N- ( 6-dompousd nd) r o-Theoxealtd o, 4rixiteiveawadr egailed ito- 30§C) anét am de
(known conpound: Chem Abst., 4150 (1947)) (604 g) was added to the
sol uti on, f{Dbtéveddebiyh heatite. f @hel £ildmaseumwder waishedi wg thand, Nef | ux. The
reaction m xture was cooled on an ice bath, and the precipitates were
recover edditetyghadétambde ofRSThelt huFoolrhel wmeghed ild quad  wawalied wit h

et hanol and dried, whereby the title conpound (571 g) was yielded as a
powdery cbhpouhdnl Fan/RE 290G DVBrdig)xide (221.1 g) were added at

room temperature, and the mixture was heated at an inside

temperature of 74°C for two hours under stirring (formation

of Compound e). Stirring was further performed for one hour

at an inside temperature of 10°C or lower, and the

precipitates were recovered through filtration (two batches

were combined upon filtration). The recovered precipitates

(6 1)),

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 (4 00MHz , DMSO-ds) :

d{ppm)1.15(6H,t,J=7.0Hz),1.86(3H,s8),3.83(2H,s8),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) :

O(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-dg) :

O(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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8(ppm 3. 25(1H, t, J=15. OHz), 3. 42( 1H, dd, J=6. 5, 15. OHz) , 4. 33-
4.45(1H,m, 8. 04(1H, br s)f8.18(1H,d, J=2.0Hz), 8. 84(3H, br s), 10. 45(1H1s).

[ 0090] Exanple 5 Synthesis of tert-butyl 6-brono-8-nitro-2-oxo-1,2, 3, 4-

t et r ahydr oqui nol i n- 3-yl carbamat e [0091] [ 0092]
3-Anino-6-bronD-8-nitro-3,4-dihydroquinolin 2(1H) - one hydrochl oride (610 Q)
was added to N, N-di net hyl f or mal deh , and triethylamne (554 nL) was
added dr opini e 4 2 f@mb(,tﬁj¥%7(ﬂdﬂé¥ﬁftﬁ)lqw on 9ic. - Vo dquertt-1h3 -
di-tert-butyl carbonate (454 g) was added thereto, and the resultant

m xture Vbs22t3H me)d, &it2 ¢ odi d efpibrGiiair e .43 @0, Minut es. Water (3 L) was
added to the reaction mxture, and stirring was performed for 30 m nutes
under cool@@8flon ice. The precipitates were recovered through filtration
and washed sequentially with water and dii sopropyl ether. The thus-
obt ai ned EBxAnrléwad dried, whereby the title conpound (674 g) was yielded as
a powdery conpound. NB(FAB)niz387(N%H)+ 1H NVR(400MHz, DVSO- dg) :

5(ppn) 1. 48031 @D (NH & M@mx%llé?(,m@dd:emwdwwlm 3-

, 4. 29- 4. 39(1H m,7.24(1H,d, J=8. 5Hz), 7. 91( 1H, br

s), 8. 14( I \RCRDAWIES | 9. 94( 1H, br s). [00931

[0082]
N° "0 N™ O
H H
f0083]

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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Exanple 6 Synthesis of tert-butyl 8-am no-2-oxo-1, 2,3, 4-

t et rahydr oqui nol i n- 3-yl carbamat e [ 0094] (0095] tert-Butyl

6- br ono- 8-ni tro-2-oxo-1, 2, 3, 4- tetrahydroquinolin-3-ylcarbamate (628 g) was

added to ethanol (3.1 L), and the m xture was heated at 65C. To the

m xture, 10% Pd-C (water content: 53% (67.1 g) and ammonium formate (1.03

kg) were sequentially added, and the resultant m xture was stirred for 10

m nut es UERIFARISHA3 24P B )'ef | ux. Tetrahydrofuran (2.5 L) was added to the

reaction pixture so as to dissolve the precipitates, and undi ssolved matter

was renovéd NMR (G 9GNHE, DMES-ideh: Wi th Celite. The filtrate was concentrated

under reduced pressure, and water was added to the residue. The forned

preci pi t & @pmidr.© 0 @Fbvear.ed ahirldldh J=14t.108z) 0 3. . OBHE H:, lddls Joibt- &i. A8d SEa) i d was

dried, whereby the title conpound (418 g) was yielded as a powdery

conpound. » MHXFAB) M z278( MrH) * 1H NVR (400MHz , DNS - d6)

8(ppm 1.41(9H, $), 2. 78-2.92(2H, m, 4. 03-4.14(1H m, 5. 05( 2H, br

s), 6. 41( 144 4L (HY. ®HA . Bt 65 144, & 9 BHDHA) - 3 69114 +I<P=0 .81DHZ , 7.42 (1H

.94(1H, d, J=7.5Hz), 9. 45(111, br s).
,d,J=2.0Hz),8.19(1H,d,J=8.0Hz)},10.41(1H, s) .

fo0B4]
Example 3
Synthesis of N-({6-bromo-8-nitro-2-oxo-1,2,3,4-

tetrahydroquinolin-3-yl)acetamide

[0085]
B NHAC  pno, B NHAc
H,50,
H H
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 (15.92 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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[ 0096] Exanple 7(a) Synthesis of tert-butyl
2- 0X0- 8- (2-oxopyrrolidin-1-yl)-1-
(t hi ophen-3-yl nethyl)-1, 2,3, 4-tetrahydroqui nolin-3- ylcarbamate [ 0097]
NHBoa 25% NaCOH [ 0098] tert-Butyl
8- am no- 2- oxo-1, 2, 3, 4-tetrahydroqui nolin-3- ylcarbamate (50 g) was
di ssol ved in N-nethylpyrrolidinone (250 nl). 4-Chlorobutyryl chloride (22.2
m.) was guthripitopws eveane tteeasngd dhngwgdy fddsitiatdon and washgdd t he
m xture was stirred at roomtenperature for 25 mnutes (formation of
Conmpound g¥quesithisddque iyl W eaqueoss Jodi)ummidy etdnandd JO5dt mbih . (6B nl)
was added dropw se thereto under cooling with ice, and the m xture was
stirred fwashizhd mradues was dried at 60°C under reduced pressure,
whereby the title compound (908.0 g) was yielded.
Ms (FAB)m/z328 (M+H)*
'H-NMR {4 00MHz , DMSO-ds) :
8(ppm)1.91(3H,s),3.05(1H,t,J=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]
B NH
Br NHAc r )
No, H NO,H  Hel
[c089]

Aqueous hydrochloric acid-ethanol solution was prepared
(from commercial agueous concentrated hydrochloric acid (3 L)
and ethancl (6 L)}, and N- (6-bromo-8-nitro-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)acetamide (known compound: Chem.
Abst., 4150 (1%47)) (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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(formation of Conpound B). Then, 25% aqueous sodi um hydroxi de sol ution
(22.8 nL) and 3-brononet hyl t hi ophene (41.6 g) were sequentially added
thereto, and the m xture was stirred at roomtenperature for one hour.

Et hyl acetate and water were added to the reaction m xture for extraction,
and the water |ayer was further subjected to extraction with ethyl acetate.
The organic | ayers were conbi ned, and the conbined m xture was dried with
sodi um s@fm@lqﬁ@%wwﬁltrmv@@ﬁ)mmrflrlémﬁfeld?%r e$B88r Ehugnd

di i sopropyl ether was added to the residue. The forned precipitates were
recover edohtrineh $01id aranrwashedasHad stihanali iavbrdpiad etimredhyghe
acetate (10 : 1). The thus-obtained solid was dried under reduced pressure,
wher eby thietle t¢empowpdufE’l @) (¥8S ¢iplded a8 @ A0 IFHMDYWEE-nat i ve
nmet hod: The separately isolated Conpound B (50 ng) was dissolved in THF
(1.5 nl), ' HaABR400MishNSetdednol (16.5 ng) and triphenyl phosphine (38.0
ng) were added to the solution. Under cooling on ice, diethyl

azodi car bbixyeit . {c@lH 2 I+ JAH=)ol uerde( 1$hlda ,ided) - .65, .9Hz), 4nads -added
dropwi se thereto, and the m xture was stirred at roomtenperature for 15
hours. Ethy45 bLBtml e8 0 WidtRF Ser®. HHHHH 4071 HDack i%h(3H Rire for
extraction, and the water |ayer was further subjected to extraction with
et hyl aceSht 20 - 4helBrghni c | ayers were conbined, and the conbined mi xture
was dried mnth sodium sul fate. The sol vent was removed under reduced
pressure, [@R20]) t he residue was purified through silica gel colum
chronatography (chloroforn1 nmet hanol = 50 : 1), whereby the title conpound
(C) (48. 2EXyyPhRisS ylelded Conpound (A): MS(FAB) m z382( M+H) *

1H NVR( 400MHz, DMVBSO-

8(ppm) 1. 43(RFEF1S @% BRI ) | & e s TR 2 -1, 2,3, 4

3. 02(2H, 3. 71(2H,t, J)J=6, bHz 07-. 4.18(1H, n) 6.93(1H,t,J=8. 0Hz), 7. 00-

7. 07(211n%? %ﬁ?ﬁ?ﬂﬂlﬁo%ﬁ%Fé)Y%F aEhandts <) 9 58(1H br s). Conpound (B)
M5( FAB) nl i%@gig/kl—l) 1H NVR(400MHz, DMSO- d6) :

o(ppm 1. 4 08-2.18(2H, ), 2. 36- 2. 43(211, ) , 2. 93-
3. 06( 2H, rr) 3 56-3. 62(2H, ) , 4. 08- 4. 19( 114, rr) 6. 95-
7.07(2H m (1H.d, J=7. 5 16( 1H, d, J=7 9. 66( 114, $) NKiEBRUNd (O
MS( FAB) mf 244 RHS Boco0, Et3N Bl N e
N N
DME
NO,H  Ho No,H

[0092]
3-BAmino-6-bromo-8-nitro-3,4-dihydroquinolin-2 (1H) -one
hydrochloride (610 g) was added to N,N-dimethylformaldehyde
(3 L}, and triethylamine (554 wL) 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 cecoling on ice. The
precipitates were recovered through filtration and washed

sequentially with water and diisopropyl ether. The thus-
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1H NVR( 400MHz, DMSO- d6, 800C) :

8(ppm 1.41(9H,$),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] Exanple 7(b)
Synt hesi solofaimed - ool yd vadedzidkd 2-wherdby Zlexdpyrleoldaipouind (674 g)
yl)-1, 2, 3,4-tetrahydroqui nolin-3-yl carbamate [0101] [0102] Instead of
3- brormrreWalzijzi&bqbé@rms & e dor yo nd ahgo ulindi.8 m_) was used with respect to
tert-butyl 2-oxo-8-(2-

oxopyr r ol M&li FAB)}wA3347 MMBIW- t et r ahydr oqui nol i n- 3-yl car bamate (Conpound B)
(4.3 g), which had been produced through the sane nmethod as enpl oyed in
Exanpl e 7(H)NMRMOMbz IOMSQ-idsd @ conmpound (5.87 g) was yi el ded.

MS( FAB) n1 z436( M+H) 114- NVR (400MHz , CDC13) :

15( ppm 1. {48k, 15)4 11¢ 9t -€l). ,84(deH, 1),,t2.9805 . 5Hz) , 3.19(1H,dd,J=7.0,15.5Hz)
2.42(2H, M, 2. 70(1H,t, J=14. 5Hz), 3. 19-3. 56(3H, M, 4. 37-

4.46(114, n ,2988-52 (1H 20 nY ; B4 BIH AH, T 9 SHDLIZ)7(1F6-bx 30(9H, m) .

s),8.14 (1H,d, J=2.0Hz) ,9.94 (1H,br s).

[0093]

Example 6

Synthesis of tert-butyl B-amino-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylcarbamate

[0C24]
Br NHBoc HCO:NH, NHBoc
10% Pd-C
N0 . N
EtOH
no,H NH, H
{0095}

tert-Butyl é-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 seguentially 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 undissoived matter was
removed through filtration with Celite. The filtrate was

concentrated under reduced pressure, and water was added to
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[0103] Exanple 8 Synthesis of tert-butyl
8-am no-1 -benzyl-1, 2, 3, 4-t etrahydr 02- oxoqui nol i n- 3-yl car banat e [ 0104]
[ 0105] tert-Butyl 8-am no-2-oxo-1, 2,3, 4-tetrahydroqUi nol i n- 3-
yl carbamat e produced in Exanple 6 (10 g) was added to N, Ndi net hyl f or mam de
(100 nL), and sodium hydride (1.65 g) was added thereto under cooling on
ice. The m xture was stirred at roomtenperature for one hour
Subsequertthey  regighte cofhendosnedc Pregépiyprtepoirde recayeypdngsratdld to
the mxture, and stirring was perforned at roomtenperature for one hour.
The reactfioktratdane Wae thusepbyained spdif wapadsifds WbREERYr BP8d under
- reduced pressure, to thereby recover a residue. The residue was purified

t hr ough stiflea epip@sidintd hromuagrspdgd s |a feiday :CWWR'QQe =1:
2), whereby the title conmpound (10.8 g) was yiel ded. MS(FAB) M z368( M+H) *
11- 1- NVR N CEABm/, 2 TR H )
o(ppm 1.45(9H, $), 2. 53(1H, t, J=14. 5Hz), 3. 15(1H, dd, J. 5.0, 14. 5Hz) , 3. 50( 2H, br
s), 4. 21- 'H-3BIRIMOGMES., OMSOHdd) 3. 15. OHz) , 5. 17( 1H, d, J=15. OHz) , 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 ). [0106]

S{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%9.45(1H,br s).

[0096]

Example 7{a)

Synthesis of tert-butyl 2-oxo-8-(2-oxopyrrolidin-1-yl}-1-
{thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinelin-3-
ylecarbamate

[0097]

E;j[;:[:nnoecrg\/”\fc' E;:[;:E:H1;;&NIOH E;j:;:[:uaoifii:§;; E;:[;:E:naoc
- NN NMP oti:t 0{7 H :5%Naouo§© kQ

()

[(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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Exanple 9 Synthesis of tert-butyl 1-benzyl-8-ethylam no-1, 2, 3, 4-

t et rahydr o- 2- oxoqui nol i n- 3-yl carbamate [0107] [0108] tert-Butyl

8- am no- 1- benzyl-1, 2, 3, 4-t et rahydr o-2- oxoqui nol i n-3-yl carbanmate (1.0 Q)
was di ssolved in nethanol (10 nL), and acetal dehyde (599 ng), acetic acid
(10 nmg), and sodi um cyanoborohydride (171 ng) were sequentially added to
the solution under cooling on ice. The mxture was stirred at room

t enper at uf gofrat B mhlemowund Bhe Theoti 8A%nagugreswasddomcent r at ed under
reduced pressure. The thus-recovered residue was dissolved in ethy

acet at e, lantirexieds cieltutiromat 2audnt iaid \3 Mvmwhﬂmcmher@tmlaﬁed
aqueous sodi um bi carbonate solution, and saturated aqueous sodi um chl ori de
sol uti on.gTheexs Eadquentaiall weadded dehenatio s aiidihiha IMfigttairea Wi ssol vent was
evapor at ed under reduced pressure. The recovered residue was purified

t hrough s$tixeedeit coremrtenpermatuwy dghy qra hounceEshyl: ageRakgnand 1 .

3), whereby the title conpound (600 ng) was yielded. Ms(FAB) N z396( M+B) +
1H_NNR(40@mmqromzm@)added to the reaction mixture for extraction, and

8(ppm 0. 90(3H, t, J=7. OHz), 9H, $), 2. 58( 1H, t, J=14. 5Hz) , 2. 88-
3. 20(4H njhe wetex. lasa(quwa tgozfm RIS T )t B SHTHEE =15 ) | 5. 75-

5.86(1H m, 6.58(2H,d, J=8. OHz), 7. 02(1H,t,J=8.0Hz), 7.16- 7.31(5H m. 101091
ethyl acetate. The organic layers were combined, and the

combined mixture was dried with sodium sulfate. The solvent
was removed under reduced pressure, and diisopropyl ether was
added to the residue. The formed precipitates were recovered
through filtration and washed with diiéopropyl ether-ethyl
acetate (10 : 1). The thus-obtained solid was dried under
réduced pressure, whereby the title compound (C) (63.0 g) was
yvielded.

[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
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Exanpl e 10 Synthesis of tert-butyl

1- benzyl- 8- (N-et hyl acet am do) - 2- oxo1, 2, 3, 4- tetrahydrqu|noI|n 3-yl car bamat e

[ 0110] [0111] tert-Butyl

1- benzyl- 8- et hyl am no-1, 2, 3, 4-tetrahydro-2- oxoqui nolin-3-yl carbamate (300

ng) was dissolved in 1,2- dichloroethane (2.5 nL), and pyridine (180 ny)

was added to the solution. Under cooling on ice, .a solution of acetyl

chl ori de g7 remjdue W T ied ditravg %( LSlEllmél) gRds ceddEd dr opwi se to the

m xture. The resultant m xture was stirred at roomtenperature for two

hours, amhndwstagrapiyn (ahdarafaws catddmncdt ed Shderl )r.e MeaEpr &$8ur e.

Water was added to the thus-recovered residue, and the m xture was

subj ect ed itoleexaamppringh 4t h(48 13/ ImGic edaet efie'ﬂlﬁeﬁd)rgani c layer was

sequentially washed with 0. 1N HCl, saturated aqueous sodi um bi carbonate

sol ut i on,Ccupburat ufrPa)t:ed‘lSatﬁMMs/Zs?dtﬂ @tIOHI ori de sol ution, and dried over
sodium sul fate. Sol vent was evaporated under reduced pressure, whereby the

title corPodW& (G38NHZyPMERs dy) el ded.  MS( FAB) ml z438( MrH) +

1H NMR(400MHz, CDC13): 5(PPmM 0. 91-

1. 00( 2. 4H (Ppr.13400.96H st ,, J=B.801z 0,71{ 245 (0 ., 2HAS)- 21 SEACE., 1bl,, ). 2B -
3.02(2H,m},3.71(2H,t,J=6.5Hz),4.07-
4.18(1H,m),6.93(1H,t,J=8.0Hz),7.00-
7.07(2H,m},7.31(1H,d4,J=8.0Hz),9.37(1H,br s),9.58(1H,bxr s).
Compound (B): MS{FAB)m/z346 (M+H}"

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

S(ppm)1.41(%H,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,J3=7.5Hz),7.16(1H,d,J=7.5Hz},2.66(1H,s).
Compound (C): MS(FAB)m/z442{(M+H)"

'H-NMR (400MHz , DMSO-d¢, 80°C) :
6(ppmfl.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(14,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]

Exanmple 7 (b}

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

[0101]
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.58(2.1H,9%),1.75(0.9H, $), 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,n. [01121 Exanple 11(a) Synthesis of

3-am no- 8- (2- oxopyrrolidin-1-y1)-1-(thi ophen- 3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one [01131 [0114] tert-Butyl

2- 0X0- 8- (2- oxopyrrolidin-1-y1)-1-(thiophen3-ylnmethyl)-1, 2, 3, 4-tetrahydroqu

nol i n- 3-yl %ﬂe(m NdBeted i n Bemn NHBoe
concentratggj%?ﬁggchu -t i 3% Mpbi &)the S e b
fol | oned byu%t rPing atyuB0C g O M nutes. The Heact i oy glof Ul &
neutralized th 25% aqueous $odi um hydr oxi 8a'spl uti on under CHo} i nn
ice. The resultant m xture was &
and the aqueous | ayer was extracted with chloroform The organic |ayers
wer e conbi ned, and the conbi ned organic |ayer was dried over sodi um
sul fate. fHed3lol vent was evaporated under reduced pressure, whereby the
title conpound (418 g) in a crude formwas yielded, which was enployed in
t he subsequentIm%mq?oqu s eproneneihy Herierhsnry fRANAEOIRRIGE c@t-iﬁ%.
V5( FAB) ml z342( M+H) +

mL) was used with respect to tert-butyl 2-oxo-8-(2-

oxopyrrolidin-1-y1)-1,2,3,4-tetrahydrogquinolin-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¢g) was yielded.

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

'H-NMR (400MHz, CDC1,) :

d(ppm)1.47(9H,s),1.71-1.84(1H,m),2.10-
2.42(2H,m),2.70(lH,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(9H, m) .
[0103]

Example 8

synthesis of tert-butyl 8-amino-1l-benzyl-1,2,3,4-tetrahydro-
2-oxogquinolin-3-ylcarbamate

[0104]

HBoc




1H NVR(400MHz, DMSO- d6, 80C) : 8(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. OHz) , 3. 62-
3.37(1H, M, 4. 61(1H,d, J=15. 5Hz), 6. 13(1H, d, J. 15. 5Hz) , 6. 76-
6.80(1H, m,6.96-7.14(4H m,7.27-7.33(1H, . [0115] Exanple 11(b)
Synthesi s of 3-am no-1-benzyl-8-(2-oxopyrrQidin-1-y1l)- ) )
3, 4- di hydr oqui tref t TBWYIH) 8 Gied @12 81x0 { 012,7 . 4TtHee praduataaligiolBbimipl e 11(a)
was repeated, except that tert-butyl
1- benzy 1-y-apabangt @asgpuaest iidi Examplle 6 (10 g) was added to N,N-
1, 2,3, 4-tetrahydroqui nolin-3-ylcarbamate (5.87 g) was used, whereby the
title combmegtthyl@mgmigs (3 ddd., Md-AdiBInGwide (1.65 g) was
1H NVR(400MHz, DVSO- d6) :
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
mixture, and stirring was performed at room temperature for
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 (FAR)m/z368 (M+H)*
'H-NMR (400MHz, CDC1;) :
5(ppm)1.45(9H,s),2.53(1H,t,J=14.5Hz2),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,4,J=15.0Hz2)},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 1l-benzyl-8-ethylamino-1,2,3,4-

tetrahydro-2-oxoquinolin-3-ylcarbamate

[0107]
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5(ppm 1. 60- 2.37(6H, M, 2. 74(1H,t,J. 15. 0Hz), 2. 91( 1H, dd, J=5. 0, 15. OHz), 3. 10-
4.09(3H,m,4.41-5.25(2H, m,7.02-7.32(8H, m. [0118] Exanple 11(c) Synthesis
of N-(3-am no-1-benzyl-1, 2, 3, 4-tetrahydro-2-
oxoqui nol i n-8-y1)-N-et hyl acetam de (0119] [ 0120] The procedure of
Exanpl e 11(a) was repeated, except that tert-butyl
1- benzyl- 8- (N-et hyl acet am do) - 2- oxo- 1, 2, 3, 4-
t et rahydr oqui nol i n- 3-yl carbamate (323 ng) was used, whereby the title
conpound (240 gm) S NHBoEd. I\/SéFA%MzBBB( MtH) * HBoc

HaCHO

.y

o NaBH,CN 0
NH, Hmj

{o108]

tert-Butyl 8-amino-1l-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 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 agueous 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}, wheréby
the title compound (600 mg) was yielded.
MS(FAB)m/2z396 (M+H) "
'H-NMR (400MHz, CDC1,) :
d(ppm}0.90(3H,t,J=7.0H2),1.45(%9H,s),2.58(1H,t,TJ=14.5Hz2),2.88~
3.20(4H,m) ,4.26-
4.36(1H,m),4.80(1H,d4,J=15%.0Hz),5.21(1H,d,J3=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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1H NWR (400MHz , CDC13) : 5(ppm 0. 93-
1.10(2.4H,m,1.27(0.6H,t,J=7.0Hz), 1.50(2.1H, %), 1.69(0.6H %$),1
. 75(0.3H,%),1.88(2H, br s),2.73-3.10(3H, m, 3. 49-

3.80(2H, m, 4.62(0.9H, d, J=16. 0Hz), 4. 87(0. 1H, d, J=16. OHz) , 5. 13(0
. 1H, d, J=16. OHz), 5. 34(0. 2H, d, 3=16. OHz) , 5. 84(0. 7H, d, J=16. OHz) , 6
.84-7.33(8H,m. [01213 Exanple 12(a) Synthesis of 3-am no-8
(2 oxopyrt il tilhqt)» y1) - 1- (t hi ophen- 3-

yl met hyl ) - 3, 4- dlhydrogU|noI|n 2(1H) -one D-(-)- tartrate [0122] NH2
13-tartarialeal d , 5-di chl orosal i cyl al dehyde MeOH .

Example 10
Synthesis of tert-butyl 1-benzyl-8-(N-ethylacetamido) -2-oxo-
1,2,3,4-tetrahydroquinolin-3-ylcarbamate

[0110]

HBoc HBoc

(0 | (8

(0111]

tert-Butyl 1l-benzyl-8-ethylamino-1,2,3,4-tetrahydro-2-
oxoquinolin-3-ylcarbamate (300 mg) was dissclved 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 aqueous 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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[0123] 3- Am no- 8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (418 g) was di ssol ved i n nethanol
(3.1 L), and 3,5-dichlorosalicyl al dehyde (17.2 g) and D-(-)-tartaric acid
(136 g) were added thereto, followed by stirring at 60C for 11 hours. The
reaction mxture was left to stand to cool, and the forned precipitates
were recovered through filtration. The thus-obtained solid was washed with
met hanol MhEFAR}®( cF4£%ﬁN ¥y the title conpound (271 g) (97.896. ee) was
yi el ded as a powder conpound 1H NVR(400MHz, DMSO- d6180C) :

6( ppm) 1. 78L-IME@PPAHR, CPCI3) - -

2. 40( 2H, 2 79(1H1t J 14.5Hz), 2. 95(1H, dd, 3=5. 0, 14. 5Hz) , 3. 32-

3. 39( 1H, :gﬂpavnéﬁ 91-

%5 80CLH b 00 (B Doh dukAet = O 1 B (8155 Wl 1m0 2
7. 20(3H ”),57 331(Hle)d,diJ7§’(c? 9HOS|_%Z)2 43-132.45(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=16.5H=z) ,5.72
-5.88{(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 NHg
N o cHCl N
oﬁ \ ; EtOH oﬁ \ ;
[0114]

tert-Butyl 2-oxo-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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Exanpl e 12(b) Synthesis of 3-am no-1-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4-
di hydroqui nolin-2(1H) -one D-(-)-tartrate [0125] [0126]
3- Ani no- 1- benzy1- 8- ( 2- oxopyrrolidin-1-Y1)-3,4- di hydroquinolin-2(1H)-one
(1.0 g) was dissolved in a mxture of nethanol and water (2 : 1) (20 nl),
and D-(-)-tartaric acid (447 ng) was added thereto, followed by stirring at
roomtenperature for two hours. The forned precipitates were recovered
t hrough fhetwesn orhlawsfedn vnd wabhxt ang dther@awanis dayeratas (2 @ 1),
and dried, whereby the title conpound (587 ng) (98.5%ee) was yielded as a
powdery catpoamced IH-NVRODMEQMMSOTHE, 80gpnic layers were combined,
o(ppm 1.55-1.73(1H, m,1.82-1.95(1H, m, 2. 11- .
2. 32( 2H, Mn@. 88 Idnbindd Grganix JRYEE dhY-Bied omy )s@glipg sulfate.
3.37(1H, m, 3. 60-
3. 71( 1H, LS. Fe(ventdyds R EBRS Sred undey nediced gyeERsur )= ereby
.5Hz),5.08(1H,d, J=15.5Hz), 7. 01-7. 26(8H, m . [0127] Exanple 13c§ a ]
Synt hesi stlod fit)le3-compoarsd (24 bk apyriold divide yform was yielded, which
(thiophen-3-y|nethyl3-3,4-dihydroquinolin-2(1}b-one '

was employed in the subseguent reaction step without

performing further purification.
MS{FAB)m/z342 (M+H) "
'H-NMR (400MHz , DMSO-dg, 80°C) :
5(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) .
[0118]
Example 11 (b)
Synthesis of 3-amino-1-benzyl-8- (2-oxopyrrolidin-1-yl}-

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

[0116]
NHBoc NH,
oﬁ EtOH oﬁ
{0117]

The procedure of Example 1l1l(a) was repeated, except

47



[0128] [0129] 3- Ami no- 8- ( 2- oxopyrrolidin-1-y1)-1-(thi ophen- 3-

yl met hyl ) - 3, 4-di hydroqui nolin-2(1H)-one D-(-)-tartrate (254 g) was
suspended in chloroform (1.3 L), and the suspension was extracted with

sat urat ed aqueous sodi um bi carbonate solution (1.3 L). The organic |ayers
wer e conbi ned, and the conbi ned organic |ayer was dried over sodium

sul fate. The sol vent was evaporated, and ethyl acetate was added to the

t hus- r ecdatet ersiRte L PNt 1% 1S Wer @ ¥RV dd M rloydh fil trati on
and dried, whereby the title conpound (153 _g) was yielded. 6.10(c1. 0, MeOH)
VB( FAB) m 234 Mrjet i yiaoo ovsa indrmate (5.87 g) was used,

8(PPm 1.78-2.03(4H m, 2. 22- .

2. 39( 2H, ryhexeaw the  Ule speonpourgh (B4 & d@) ¥ vielsigd. 3. 32-

3.39(1H, m, 3. 46(1H, dd, J=5. 0, 13. OHz), 3. 62-

3. 37(1H, ryS AR iz LY BsHz) , 5. 13( 1H, d, J- 15. 5Hz) , 6. 75-

6.80(1H ), 6.96-7. 14(4H m , 7. 27-7.33(1H m. [0130] Exanple 13(b)

H-NMR {4 00MHz , DMSO-ds) :

d{ppm)1.60-
2.37(6H,m),2.74{1H,t,J=15.0H=),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)

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

fo119]

HBoc H,

Oﬁ,N1

[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, CDC1;) :

5 (ppm)0.93-
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Synthesis of (-)-3-amno-I-benzyl-8-(2-oxopyrrolidin-1-y1)-

3, 4-di hydroqui nolin-2(1H)-one [0131] [0132] The procedure of

Exanpl e 10(a) was repeated, except that

3-am no-| -benzyl-8-(2-oxopyrrolidin-l-yl)-3,4- dihydroquinolin-2(1H)-one

D-(-)-tartrate (250 ng) was used, whereby the title conpound (150 ng) was

yi el ded. [a] D25=-13.5(c1.0, MeOH) MS( FAS) m z336( MtH)

111- NVR( 400NHZ BVEOAE) -2 B(DiFH. L 6067 . 0Hz) ,1.50(2.1H,8) ,1.69(0.6H,8),1

2.37(6H, M, 2. 74(1H,t, J=15. OHz), 2. 91( 1H, dd, J=5. 0, 15. OHz) , 3. 10-

4.09(311, 15 4 BH 5 25( B8 (JH, 01031737813 H0 (3H,m) , 3 .49-
3.80(2H,m),4.62(0.9H,d,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
.84-7.33(8H,m).

[01211

Example 12(a)

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,
3,8-dichlorosalicyl-
N aldehyde N O

N N D-tartaric acid
Ny T mew oD

[0123]

3-Amino-8- (2-oxopyrrolidin-1-yl) -1~ (thiophen-3-
yvimethyl)-3,4-dihydrogquinolin-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 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) :
S(ppm}1.79-2.06 (2H,m) ,2.23~

2.40(2H,m),2.79(1H,t,J=14.5Hz2) ,2.95(1H,dd,J=5.0,14 .5Hz),3.32-
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[0133] Referential Exanple 1(a) Synthesis of
(R)-2-(tert-butoxycarbonyl am no) - 3-(1-net hyl- 1H ndol-3-y1l) propanoic acid

[ 0134] NHBocNHBoc [ 0135] N-t ert - But oxycar bonyl -D-trypt ophan (3.0
g) was dissolved in N, N-dinethylformal dehyde (30 nL) under argon, and
potassiumtert-butoxide (as 12% tetrahydrofuran solution) (17.7 g) was
added dropw se thereto under cooling on ice, followed by stirring for 15

m nut es. 3A 30(1H,ion ofé 4-odonet hane (2.1 g) in N, N-di net hyl f or mal dehyde (3.0
m.) was added to the m xture, and stirring was perforned for 10 m nutes.
The r esul2 4 (2H slurdo QREHbE)L i & 16HAd 5o thrddn B o édddl, & vils 58z
solution and ethyl acetate, and the organic | ayer was sequentially washed
wi th 30% sl ¢l tF< T Gitd ld BAAtT & @it Wat?u%®ed aqueous sodi um chl ori de
solution, followed by drying over sodiumsulfate. The sol vent was

evapor at et 2kt , medlcadl 13 asbul=a - Garkd W4 )sopropyl et her was added to the

t hus-recovered residue. The precipitates were recovered through filtration,
washed wi tL2l)i sopropyl et her,

Example 12 (b)
Synthesis of 3-amino-1l-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4-

dihydrogquinolin-2 (1H) -one D- (-} -tartrate

[0125]
NH, NH,
N N D-artaric acl N N D-tartaric acid
O%Q b MeOH, H,0 °m '\©
[0126] '

3-Amino-1-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 (4 00MHz , DMSO-ds, 80°C) :
5(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=5.0,14.5Hz2),3.28-

3.37(1H,m),3.60-
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and dried under reduced pressure, whereby the title conpound (1.89 g) was
yi el ded. MS(FAB)m z319( M+tH) + 1H NVR (400MHz , DMSO-d6) :

o(ppm 1. 33(9H, $), 2. 97(1H, dd, J=9. 5, 14. 5Hz), 3. 12(1H, dd, J=4. 5, 14
.5Hz),3.72(3H,$),4.13(1H,dt,J=4.5,9.5Hz), 6.99- 7.06(2H,nm, 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]

Ref erenti al npl e 1%6% ?énthes S
(R -2- (te3rt71bUt}b>Woa§r WA rﬁqwo")—%-:’(]}:*etﬁli&?ﬂ-'fwoﬂc@f )y 524 pEn G £=28i d
[ 0137] NHBocNHBoc
.5Hz),5.08(1H,d,J=15.5Hz),7.01-7.26(8H,m) .
[0127]
Example 13 (a)
Synthesis of (-)-3-amino-8-(2-oxopyrrolidin-1-yl}-1-

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

[0128]
NH
2 NH,
N O sat. NaHCO; aq. N
N o
°@ N CHCl, oN N
s J e
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 agqueous 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.

(o] p?®= - 6.1° (c1.0,MeOH)

MS(FAB)m/2342 (M+H) "

'H-NMR (400MHz, DMSO-ds, 80°C)
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[ 0138] The procedure of Referential Exanple 1(a) was repeated, except
that N-tert-butoxycarbonyl-D-tryptophan (462 ng) and ethyl iodide (184 RL)
were used, whereby the title conpound (456 ng) was Yyi el ded.
M5( FAB) ml z333( MtH) 1H NVR(400MHz, DMSO- d6) :
El (ppm 1. 32(3H,t,J=7.0Hz), 1. 33(9H, $), 2. 97( 1H, dd, J=9. 0, 14. 5Hz)
3.12(1H, dd, J=5.0, 14. 5Hz), 4. 09-4. 20(3H, M, 6. 95- 7.04(2H, m, 7. 08-
7.22(2H, @)} ppmd 1( YB-a,.83840km) ,2.33¢1H, d, J=8. OHz), 12. 50- 12. 70( 1H, br).
[0139] Referential Exanple 1(c) Synthesis of
(R) - 2- (t .39t c&r. 6@yl Hark, &)1 43 SHE ) ( 2 86 (1H, dd, J=5.0,14.5H2) , 3.32-
fluoroethyl)-1Hindol-3-yl]propanoic acid [0140] NHBocNHBoc
3.39(1H,m),3.46{1H,dd,J=5.0,13.0Hz) ,3.62-
3.37(1H,m),4.61(1H,d,J=15.5H2),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}.
[0130]
Example 13 ({b)
Synthesis of (-)-3-amino-1-benzyl-8-(2-oxopyrrolidin-1-yl)-
3,4-dihydrogquinolin-2 (1H) -one

[0131]
NH,
N" O sat. NaHCO3; aq.

o-_N
§<_7 CHCI; 0{7

D-tartaric acid

[0132]

The procedure of Example 10(a) was repeated, except
that 3-amino-1-benzyl-8-(2-oxopyrrolidin-1-yl)-3,4-
dihydrogquinolin-2 (1H) -one D-{-)-tartrate (250 mg) was used,
whereby the title compound (150 mg) was yielded.

[a) p*°=-13.5° (c1.0,MeOH)

MS (FAB)m/2z336 (M+H)"

'H-NMR (400MHz, DMSO-ds) *

& (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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[0141] The procedure of Referential Exanple 1(a) was repeated, except
that N-tert-butoxycarbonyl-D-tryptophan (700 ng) and 2-fl uoroet hyl

4- et hyl benzenesul fonate (753 ng) were used, whereby the title conpound
(538 nmg) was yielded. MS(FAB) N z351( MtH). 3N- NVMR(400MHz, DVSO- d5) :

8(ppm 1. 33(9H, $), 2. 98(1H, dd, J=9. 5, 14. 5Hz), 3. 13(1H, dd, J=4. 5, 14
.5FE),4.12-4.%8(1H,n),4.38-

4.50(2H,n§9¥E (1H,t,J=4.5Hz),4. 74(1H,t,J=4.5Hz),6.96- 7.07(2H m, 7. 10-
7.19(2H, m, 7. 45(1H,d, J=9. OHz), 7. 80( 1H, d, J=8. OHz), 12. 57(1H, br s). [0142]

Ref er ent in]?aeff 3 FEATE S hE s of

(R~ 20 (¢ oLt but oxy ooy bRy no): F5(s 01 SR A IOk %9 JPNRAY Qe ©

indol-3-yl) propancic acid

(01341
I;IHB_oc I§|HBoc
HO.C t-BuOK HO,C
¢ Mel, DMF ¢
HN
/
[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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[ 0144] The procedure of Referential Exanple 1(a) was repeated, except
that N-tert-butoxycarbonyl-D-tryptophan (1.0 g) and 1- i odopropane (838 ny)
were used, whereby the title conpound (1.11 g) was Yyi el ded.

VM5( FAB) M z347( MtH) 1H NVR(400MHz, DMSO- d5) :

6(ppm 0.81(3H,t,J=7.5Hz),1.32(9H, $), 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, tand7dnHed , unddr 4radiqed pras e, odisuehy theid-itle compound
7.20(2H, M, 7.41(1H,d, J=8. 0Hz), 7. 53(1H, d, J=8. OHz), 12. 56( 1H, br s). [0145]
Referenti &l . Bxagplwad (y)leBjed hesi s of
(R)-2-(tert-butoxycarbonyl am no)-3-(1-isopropyl 1H i ndol-3-yl) propanoi c acid

[ 0146] MS (FAB)m/z319 (M+H) "
*H-NMR (400MHz , DMSO-ds) :
8(ppm)1.33(9H,S),2.97(1H,dd,J=9.S,l4.5Hz).3.12(1H,dd,J=4.5,14
.5Hz),3.72(3H4,s8),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) .
{o0136]
Referential Example 1(b)
Synthesis of (R)-2- (tert-butoxycarbonylamino) -3-(1-ethyl-1H-

indol-3-yl)propanocic acid

[0137]
NHBoc NHBoc
HO,C N t-BuOK HO, |
y ; Etl, DMF 5
[6138}

The procedure of Referential Example 1l(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) '

1H-NMR (400MHz, DMSO-dg} :
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NHBocNHBoc HO2Ct - BuOK, DWVF HO2C [0147] The procedure of
Referential Exanple 1(a) was repeated, except that

N-t ert-but oxycar bonyl -D-trypt ophan (3.0 g) and i sopropyl

4- met hyl benzenesul fonate (3.17 g) were used, whereby the title conpound
(1.48 g) was yielded. MS(FAB) N z347(M+H) + | N- NMR(400MHz, DMSO- d6) :
8(ppm 1.33(9H,$),1.41(3H,d, J=6.5Hz), 1.42(3H,d, J=6. 5Hz 2 97%1

H, dd, J=9. QS(PM\)EJH?)Z @PM( ﬂir7chHﬁ4153@495Hf)) Z.-P.(1H,

4. 24(1H 1H|ﬁ

7. 05(2H :3 2 11’(4 859%)4 P AY %3)”’7"’445( ‘234, J=8.0
Hz),7.52(1H, d, J=8. 0 2 57(1H br s). [0148] Exanple 14(a) Synt hesi s of
tert- butyT Q@FﬁH %E =1 -o0x0-1-(2-0x0-8-(2-

oxopyrroly di hidgdy 4 41 (PRSP (1h 38 omz) , 12 50-

12.70(1H,br) .

14.5Hz),

[6139]
Referential Example 1(c)
Synthesis of (R)-2- (tert-butoxycarbonylamino)-3-[1-{(2-

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

[C0140]
I;lHBoc I;IHBoc
HO, t-BuOK, DMF HO.C
7 : 7
HN Ds O~
[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/2351 (M+H) *

'H-NMR (400MHz , DMSO~d5) :
S{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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t et rahydr oqui nol i n- 3-yl am nol pent an- 2- Yl carbamate [0149] [0150]

(-)-3-Am no-8-(2-oxopyrrolidin-l-yl)-1-(thiophen-3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (500 ng) was dissolved in

N, N- di met hyl f or mal dehyde (5 nL), and to the solution were sequentially
added N-tert-butoxycarbonyl-Dl euci ne nonohydrate (382 ny),

1- hydr oxybenzotri azole (207 ng), and

1- et hyl - 32 (B dHet)hyl .ari-nopr opyl ) car bodi i m de hydrochl oride (294 ng) under
cooling on ice, followed by stirring at roomtenperature for one hour. The
resul t ant7 jiixtaH enwas. Exitiipat, e ioHE Jeth B0 (Adedatle8afd anatler 57dAd  bire
organi c | ayer was sequentially washed with saturated agqueous sodi um

bi car bonat)e. sol uti on and saturated aqueous sodi um chl oride sol ution,

foll owed by drying over sodiumsulfate. The sol vent was evaporated under
reduced pikElssare, and the thus-recovered residue was purified through
silica gel colum chromatography (chloroform: nethanol .= 50 : 1), whereby
the titl| Refaygenindk ( FB@mme iagllyi el ded. MS( FAB) ml z555( M+H)

111- NMR(400MHz, DMSO- d6180C) : .

8( ppm) 0. SNrBHas =D HR), 7 80 UL Gabony3gromad)-Br. (dopxropyl - 1H-
Ht,J=7.0Hz),1.58-1.70(114, m, 1. 82-2. 06(2H, m, 2. 24-

2. 39( 2H, MnIR YA -1, tpxepangiy Jagids- 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(1HJRQMESD(1H,d,J:15.5FE),5.17(1H,d,J:15.5FE),6.57(1H,br

s), 6.80(1H,dd, J=1.0,5.0Hz),7.02-7.07(1H, m,7.09- 7.14(1H m, 7. 14-

7.20(2H, m,7.32(1H,dd. J=3.0,5.0Hz), 7. 76( 1H, d, J=6. 5Hz) . [ﬁﬁl& Exanpl e 14(b)
synthesis of tert-NMHBOG2R) -3-(1-methyi- 1Hi ndo1-3-y1)N c

0x0- 1- [ 2- ox0- 8- ( 2- dxopyrrolidi n-1-y1)-1-(thi ophen- 3- :

rahydroquiﬂ%hbk,ympol FH@QG

\\/\I

",

| car bamat e

\/\z\ )

[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{FAR)m/2z347 (M+H)"

'H-NMR {400MHz , DMSO-ds) :
5(ppm)0.81(3H,t,J=7.5Hz),1.32(9H,s8),1.67-
1.78(2H,m),2.97(1H4,44,J3=9.5,14.5H2),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=8B.0Hz),7.53(1H,d,J=8.0Hz),12.56 (1H, br

s}).
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[0152] [0153] The procedure of Exanple 14(a) was repeated, except
that (-)-3-am no-8-(2-oxopyrrolidin-|l-yl)-1-(thiophen-3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (268 ng) and (R)-2-
(tert-butoxycarbonyl am no) - 3- (1-net hyl- 1H i ndol-3- y1l)propanoic acid (284
ng) synthesized in Referential Exanple 1(a) were used, whereby the title
conpound (558 ng) was yielded. NMS(FAB)mM z642( M+H)

11- 1- NWR( , DMSO- d6) :

6(ppn) 1. 15-1. 19( 1H, .. 1. 32(9H $) 1. 85-2. 43(4H, ), 2. 60-

2. 79( 2H, e e ERn Bl YL (BfaTyles. 10&’114 dd, J=5. 5, 9. OHz) , 3. 30-

3.38(1H m 3. 73(3H 19 4,85(3H, ), 4. 97-

5.24(11- 1 W} theghy 1?4? '8 )—520% k@%ﬁ‘iﬁ@“‘%‘@%l“?”cfm(ﬂr%“\?mpﬂ“
7.5Hz), 7.08-7. 17(6H M) 7

7. 45( 2H, MH AL &JW%"&Bl% aidH d, J=7. 5Hz). [0154] Exanple 14(c)
Synt hesi s_ of tert but yl

(2R)-3-(1l%&%®1 1H i ndol- 3-y1)-1- oxol-(2-0x0-8-(2-oxopyrrolidin-1-y1)-1-(th
i ophen- 3-yl net hyl ) -

1,2,3,4-tetrahydr ogHadEn- 3- ¥l am no] propan- 2- Yl car bangiyg 6@l 55!

HO,C t-BuOK, DMF HOC |
7 o - 7
) O
HN S N
jorll

a_ﬂi

[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 (4 00MHz , DMSO-d¢) :
S(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=9.5,14.5H2) +3.13(1H,dd,J=4.5,14.5H2),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,4,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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[0156] The procedure

of Exanple 14(a) was repeated, except that

(-)-3-am no-8-(2-oxopyrrolidin-l-yl)-1-(thiophen-3-
yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (200 ng) and (R)-2-
(tert-butoxybarbonyl am no) - 3- (1-et hyl- 1H i ndol- 3-y1) propanoi c acid (234 np)

synt hesi zed in Referenti al

Exampl-e 1(b) were used, whereby the title

conpound (283 ngy) was yi el ded. NB(FAB)niz656(N%1)+

111- NNR(40ﬂNhﬁn£ﬁﬁ§QuﬁnolEﬂ1ﬁnﬁkammm0ﬂP@®@§®I2Iyﬁﬁafb8@aﬁe45(5H m, 2. 58-
2.77(2H, M, 2. 93(1H, dd, J=5.5, 9. OHz), 3. 10( 1H, dd, J=5. 5, 9. OHz) ,
28-3.39(HQ1§3MH14(2FLq,J:7.OFE),4.28-4.79(3Hrﬁ,5.01-

5.22(1H, m, 6. 79(1H, d, J-5. 0Hz), 6. 93(1H, d, J=8. 5Hz), 7. 00( 1H, t , J=
7.5Hz),7.05-7.23(6H m, 7. 37-

7.43(2H, M, 7.59(1H.d, JNA OHz) 8. Fé d, J=7. 0Hz) . [0157] Exanfy e NHBgg
Synt hesis of tfe 2R) 3-[ ll?

[ 0159]

[0150]

@ | uor oet hyl ) - 1H-|
- OXO[NO I n- 1- WSC-HEBIhi oph m
ylnethyl) 1 2,3l14- -tr.hydrqu|noI -3-yfanrn0Tper n- yTiE:;? [ 0158]

(-)-3-Amino-8-(2-oxopyrrclidin-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 1l-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 aqueous

sodium bicarbonate sclution and saturated agueous 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) :

5(ppm)0.87 (3H,d,J=5.0Hz),0.89(3H,d,J=5.0Hz) ,1.39(9H,s),1.42(2
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The procedure of Exanple 14(a) was repeated, except that

(-)-3-am no-8-(2-oxopyrrolidin-l-yl)-1-(thiophen-3-
yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (350 ng) and (R)-2-
(tert-butoxycarbonyl am no)-3-[1-(2-fluoroethyl)-1Hindol-3- yl]propanoic
acid (431 ng) synthesized in Referential Exanple 1(c) were used, wher eby
the title conpound (744 ) i el ded. NMS(FAB n12674 Mi+H)

' H NVR( 4 GONH TvE #6, Jeoﬁg oi%mi/rlﬂ)&z](@?ﬁ Op 9L P07 - “r’r) 2. 24-
2.40(2H, M, 2. 59(1H,t, J=14. OHz1, 1H, dd, J=5. 0, 15. OFE) 2.
3. 05( 1H, r§ ; 32 GH 1M b, ?J*Sl%'tiztﬂ'sl%)o )32 39%2( 143 HE ;76 34°
3. 82(1H, 4. 29-4. 46(4H q%
4. 66(2H, :3 (715}(:‘11—) £3 918 %5(3544@7)(:1‘14% J4~1%3 Gi)Mle 4-AC1H, $)
6. 78( 1H, dd, J=1. 6 OFE 6. 98-7.06 W%
7.22(5H, 4749?3(: S6iH, &, 'Tﬁ-?z% SHz) (51#7d‘1f=r81 oFAS BHE(Hy 57 (1H, br
3=8. 0Hz) , 7 ( d J 7 OHz) . 016%] Exanple 1l4(e) SyntheS|s of tert-butyl
(2R) - 1- ox®L / & {80 6&%LQQ F=1.0,5.0Hz 7.07(1H, m), 7.

oxopyrrolidin- -yl?-l (thlophen 3-ylnethyl)-1, 2,3, 4-
t et r ahydr datd kbt i Bt 87 }%n1nol 3-(1-propyl - 1H- i ndol - 3- yl) -

propan-2-ylegr hamey & L9308 48792 0,5 omz) , 7. 76 (11,4, 5=6 . 5m2) .

[0151]

Example 14 (b)

Synthesis of tert-butyl (2R)-3-(1-methyl—1H—indolw3—y1)-i-
oxo-1-[2-ox0-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl) -1,2, 3, 4-tetrahydroguinolin-3-ylamino] propan-2-
ylcarbamate

{0152}

H
NH, NHBoc N
N , HoC WSC-HCI QEN\LO

o N ¢ HOBt, DMF
a0l T % Yy /

{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- (1-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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The procedure of Exanple 14(a) was repeated, except that

(-)-3-am no-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (500 ng) and (R)-2-
(tert-butoxycarbonyl am no) - 3-(1-propyl-1Hindol-3- yl)propanoic acid (641
ng) synthesized in Referential Exanple 1(d) were used, whereby the title
conpound (1.05 g) was yielded. MS(FAH) m z670( M+Hr

1H NNR(40WE\R)WB’@&:F6%§U@)

6(ppm 0. 85(3H, t, J=7. 5Hz) , 1. 31( 9H, $),1.72-1.81(2H, m, 1. 84- 2.06(2H, m, 2. 26-
2. 39(2H, nf- EMBQGQHMﬁZJBMﬁosﬁz) 2.80( 1H, dd, J=5. 0, 15. OHz) , 2. 92-

3.03(1H, M, 3.09-3.19(1H m, 3. 33-3. 42( 1H, rr) 3. 70-

3. 81(1H, ri)(p@mOA(ZH -1, Jﬁ?(m—lzry) ,4.32(9H,s),1.85-2.43(4H,m) ,2.60-

4.42(2H, m, 4.58(1H, d, J=15. 5Hz) , 5. 17( 1H, d J 15 5Hz 6 41(H 14, $)

, 6. 78( 1H, zjdwleaﬂ,sn)&m&alz% %9 g oA A9 z),3.30-

7. 20(5H, m,7.31-7.40(2H,n), 7. 53- 7. 58( 1H, 7.80(1H,d, J=7.0Hz). [0163]
Exanpl e 13{38 (uithesi B b"fH't@rt‘ib\ﬁW Q?&H'@)(ﬁﬁs%propyl 1H i ndol-3-y1)-1-
0x0- 1-[ 2- ox0- S- (2- oxopyrrolidin-1- (thi

yl met hyl )5 129 E*Aﬂk:eﬁr%(hgﬂdfdbul:rﬁg - %/I%ﬁ]r"g)%r‘%‘ppar?}ﬁz) -y Ydirdt & T 0164]

[ 0165]
7.5Hz),7.08-7.17{(6H,m),7.34-
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
Q\/N\’l;o , HO.C WSC-HCI Q(NIQ

oﬁ \(E {: HOBt, DMFJ oﬁ \Q <

fo156]

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-1H-indol-3-yl)propanoic
acid (234 mg) synthesized in Referential Example 1l(b) were
used, whereby the title compound (283 mg) was yielded.

MS (FAB)m/ 2656 (M+H) *
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The procedure of Exanple 14(a) was repeated, except that

(-)-3-am no-8-(2-oxopyrrolidin-l-yl)-1-(thiophen-3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H)-one (500 ng) and (R)-2-
(tert-butoxycarbonyl am no)-3-(1-isopropyl-1Hindol-3- yl)propanoic aC|d
(609 ng) synthesized in Referential Exanple 1(e) were used, whereby the

title conpound (1.12 g) was yielded. MS5(FAB) M z670( MtH) + 11- 1- NMR (400MVHz
, DVBO- d6, "H8OTR (4 00MHZ , DMSO-dg) :

5(ppn)1 32(9H, $), 1. 43(3H,d, J=6.5Hz), 1. 43(3H, d, J=6. 5Hz) , 1. 82-

2. 08( 2H, i (ppnid4-.2.04Q(. 214, (ri)2}12rr66(ll|86t—2\1ﬁ35455!llrd), 22 588-

2.80(1H, m, 2.90-3.15(1H, m, 3. 14(1H, dd, J=6. 0, 14. 5Hz), 3. 30-

3. 42( 111,297 B{ 2810, 3@(913{15 dg 2075 b (23 4105 Fidd Jrb15  HAHZ4 . Bt-

4.72(1H, M, 5.17(1H, d, J=15. 5Hz), 636 6. 50( 1H, M), (HlHdJSOHz) 6. 93-
7.21(6H, 3873 239 (M @), A gk (2H,q, J=7.0Hz) , 4.28-4. 79(3
735(1Hrr)740(1HdJ60I—Q755(1HdJ80Hz 7.79(1H, d, J 0)

[ 0166] Exsa{ﬁﬂbulan)a)&' St Hed o7 - (IR) -©- 93 Hb-%-Trd tRAZINT -2 00dL & 0.

oxopyrrolidin-| n& - th hen- 3-yl met hy1) -1, 2, 3, 4-
tetrahydr'bq’éﬁiﬁbﬁ/ %*314% dWa'rﬁ 7‘[0167] (0168]

7.43(2H,m),7.59(1H,d,J=8.0Hz),8.17(1H,d,J=7.0Hz) .

[6157]

Example 14(d)

Synthesis of tert-butyl (2R)-3-[1-(2-fluorocethyl)-1H-indol-3-
yll-1l-oxo-1- [2-0ox0-8~ (2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydrogquinolin-3-ylamino] propan-2-
ylcarbamate

[0158]

NH, NHBoc

Boc
N r

oM, \(D HOBH, DMF Tf] é

P
X

{0159]

The procedure of Example 14 (a) was repeated, except
that (-)-3-amino-8-(2-oxopyrrelidin-1-yl)-1-(thiophen-3-
ylmethyl) -3, 4-dihydroguinolin-2 (1H} -one (350 mg) and (R)-2-
(tert-butoxycarbonylamino) -3- [1- (2-fluoroethyl) -1H-indol-3-
yllpropanoic acid (431 mg) synthesized in Referential Example

1(c) were used, whereby the title compound (744 mg) was
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tert-Butyl (2R)-4-nethyl-I|-oxo-1-[2-o0xo0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylnethyl)-1, 2, 3, 4-

t et rahydr oqui nol i n- 3-yl am no] pent an- 2-yl carbanmate (588 ng) was di ssolved in
et hanol (2.9 nL), and concentrated hydrochloric acid (1.2 nL) was added
thereto. The m xture was heated at 50C while being stirred for 30 m nutes.
The resultant m xture was neutralized with saturated sodi um bi carbonate

sol uti on wireletedtool i ng on ice. Subsequently, the mxture was extracted with
ethyl acetate, and the aqueous |ayer was further extracted with ethyl

acet at e. MhEFAR gaf# €74 @4dt)s were conbi ned, and the conbi ned organic | ayer
was washed with saturated sodium chloride solution, followed by drying over
sodi um sUH-2MR. ( 4 TioeHgo DMED- dea8 0 Wiapor at ed under reduced pressure, whereby
the title conmpound (416 ng) was yi el ded. MS(FAB) N z455( M+H) +

1H NVR( 4@0(dif) DVBO (P6L80C)L . 82-2.07 (2H, m) ,2.24-

5(ppm 0. 87(3H, d, J=6. 5Hz), 0. 89(3H, d, J=6. 5Hz), 1. 23-

1. 33( 1H, r§ 410 @H M5 139 AH 1L 6812 JBIDH, 97 (1H5-dd, J=5.0,15.0Hz) ,2.94-
2.39(2B,m,2.76 1H,t,J:14.0t%a,2.95-

3.04(1H,:3-,®Q W, o, BB, & 515 | B BY-5H 203143913 A g H. m) , 3. 70~
3.80(1H,g},4.39 1H, dd, J=5.0, 13. 5Hz) , 4. 59(1H, d, J=15. 5Hz) , 5. 17(

1H, d, J=15° S3&§18. W% B2 (414 G4 o4 - 54 -

7.19(4H, , 7.32(1H,dd, J=3.0,5.0Hz), 8. 11( 1H . 0169] .Ex | 15(.b
Synthes, o 616 (Shysho b mEl8. C AT T dRA L Tt bt b b s 6 H A3

-8-(2- lidin-1-y1)-1-(thiophen-3-ylmethyl)-1,2, 3, 4-
et oy arogUh WoF #8621 o tes L DR (2 706

7.22(5H,m),7.33(1H,dd,J=3.0.5.0Hz),7.40{(1H,d4,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)-l-oxo-1-[2-ox0-8-(2-
oxopyrrolidin-1-yl}-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylaminec] -3- (1-propyl~1H-indol-3-yl}-
propan-2-ylcarbamate

[0161]

oﬂ)ﬁ 5 HOB, DMF Oﬁf}"t{?;

NH, NHBoc ' H
N\

[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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[0171] The procedure of Exanple 15(a) was repeated, except that
tert-butyl (2R)-3-(1-nethyl-1Hindol-3-yl)-1-oxo0-1-(2-

0X0- 8- (2-oxopyrrolidin-1-y1)-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et r ahydr oqui nol i n- 3-yl am no] propan- 2-yl carbamate (549 ng) was used,
whereby the title conpound (357 ng) was yiel ded. MS(FAB) N z542( M+H)

" H NMR(400MHZ, DMBO- d6, 80C) 8(ppm 1. 65-2. 03(4H, m, 2. 24-

2. 39( 2H, rpLaRBR(IDH %, 4F<ihyBRoquA redind 2dd ) =ong, §501z 2. e6d1 (R) -2-
H, dd, J=5. 0, 10. 5Hz), 3. 14( 1H, dd, J=5. 0, 9. 5Hz), 3. 36- .

3. 40( 1H, njte3t5hutigxi Ry mngmg) -3 -Ad-propyl-1H-indol-3-

3.75(4H, m, 4. 38(1H, dd, J=5.0,9. OHz), 4. 59(1H, d, J=16. OHz) , 5. 15(1

H, d, J=16.Y0HQ)x ey it af irk4( €0z np, gs'm:(rw(xmwrv erential Example

7.19(5H,n),7.30-7.36(2H,n),7.55(1H,d,J=8.0FE),8.02(1H,b%). (0172] Exanple
15(c) Syrk kibsiwensf used, whereby the title compound (1.05 g) was

(2R) - 2-am no- 3-(1-ethyl- 1H i ndol-3-y1l) - N[ 2- ox0S- (2- oxopyrrolidin-1-y1)-1-(
t hi ophen-Bigddmd hyl ) -1, 2, 3, 4- tetrahydroqui nolin-3-yl]propanani de (0173]
MS (FAB)m/z670 (M+H) *
'H-NMR (400MHz, DMSO-dg, 80°C) :
5 (ppm)0.85(3H,t,J=7.5Hz) ,1.31(%H,s),1.72-1.81(2H, m),1.84-
2.06(2H,m} ,2.25-
2.39{(24,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=7.0Hz2}),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 ﬁert—butyl (2R) -3- (1-isopropyl-1H-indol-3-yl) -1-
oxo-1-[2-0ox0o-8- (2-oxopyrrolidin-1-yl}-1-{thiophen-3-
ylmethyl) -1,2,3,4-tetrahydroquinolin-3-ylamino] propan-2-
ylcarbamate

[0164]

l;lHBoc

NH, NHBoc N
Q(NIO , HOC™ WSC-HCI q:lo J
7
\ ~<";5®

oﬁ HQ HOB, DMF oﬁ KQ by
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[0174] The procedure of Exanple 15(a) was repeated, except that
tert-butyl (2R)-3-(1-ethyl-1Hindol-3-yl)-1-o0xo0-1-[2-

0X0- 8- (2-oxopyrrolidin-1-y1)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et r ahydr oqui nol i n- 3-yl am no] propan- 2-yl carbamate (283 ng) was used,
whereby the title conpound (206 ng) was yiel ded. ns(FAB) M z556( mtH) +

1H NVR(400MHz, DMSO- d6, 80C) : 8(ppm 1. 33(3H,t,J=7.0Hz),1.74-2.43(7H,m, 2. 69-
2.81(2H, M9ReBO( 1H, dd, J=5. 0, 10. OHz) , 3. 12( 1H, dd, J=5. 0, 10. OHz) ,

3.55(1H, dd, J=3. 5, 5. 5Hz) , 4. 15(2H, q, J=7. OHz) , 4. 25-

5. 23(4H, m), 6. 80ifid HyodeduDeizyf 7EXDMRH: 14 67). 5y  e@Bated, except
7.21(5H, M, 7.27(1H %), 7. 38-

7. 47( 2H, Mhat 56 1+3 cardid 08z} 2 S8yt afl iddn -OHA)l) {101B81iaphampie 15(d)
Synt hesis of (2R)-2-am no-3-[1-(2-fluoroethyl)-1Hindol - 3-
y1] - N- [ 2-pkoeBay D} oXopyd thydichquingliin2 (3Hi oprent3p0 mg) and (R)-2-
yl methyl)-1, 2, 3, 4-t et rahydr oqui nol i n-3-yl ] propanam de [0176]
{tert-butoxycarbonylamino) -3- (1l-isopropyl-1H-indol-3-
yl)propanoic acid (6092 mg) synthesized in Referential Example
1(e) were used, whereby the title compound (1.12 g) was
vielded.
MS (FAB) m/2z670 (M+H) *
*H~NMR (4 00MHz , DMSO-dg, 80°C) :
5(ppm)1.32(9H,s),l.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,44,J=6.0,14.5Bz},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=
7.0HzZ) .
[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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[0177] The procedure of Exanple 15(a) was repeated, except that
tert-butyl (2R)-3-[1-(2-fluoroethyl)-1Hi ndol-3-y1]-1-

0X0- 1-[ 2- 0x0- 8- ( 2- oxopyrrolidin-1-y1)-1-(thiophen-3-

yl met hyl)-1, 2, 3, 4-tetrahydrogui nol i n- 3-yl am no] propan- 2- yl carbamate (590
ng) was used, whereby the title conpound (466 ng) was yi el ded.
NB(FAB)n12574(N%H) 1H NVR(400MHz, DMSO- d6, 80C3 5(ppm 1. 70-2. 09(4H, m, 2. 21-
39(2H, m, 2. 67(1H,t, J=14. 2.83(1H, dd, J=8.0, 14. OHz), 2. 88-

2,

2.97(1H, ), 3. 06-3. 17( 1H4m  41( 1H, rr) s H NH:

3.62(1H m, 3. 68<3. 8Q( 1IN _30- 4. 48(3H, M, 4.52- 4.68( : -

4.80(1H, m . 5. Cd,g=15Y5H?)), 6. 79( 1H, d, JHEOHZ) 6.9

7.04(21.1, m \z. 04 7. 2B 27- I o)

7.34(1H, N, 7. i 0. ~57( 1H, d-I=8-0FT, 8. 03- ¥ Q. [o17
anpl e 15(c) . EOH 5 N \

Y ) RS

[0168]

te;t—Butyl (2R) -4-methyl-1-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1-{thiophen-3-ylmethyl}-1,2,3,4-
tetrahydroguinolin-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 undexr
reduced pressure, whereby the title compound (416 mg) was
yielded.
MS (FAB)m/2455 (M+H) "
'H-NMR (400MHz , DMSO-ds, 80°C) :
8(ppm)0.87(3H,d,J=6.5Hz),O.89{3H,d,J=6.5Hz),1.23—
1.33(14,m),1.45-1.56{(1H,m),1.68-2.06(5H, m),2.25-

2.39(2H,m},2.76(1H,t,J=14.0H2},2.95~
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Synt hesi s of (2R)-2-am no-N-[2-o0x0-8-(2-oxopyrrolidin-1-Y1)-

1- (thi ophen-3-ylnethyl)-1, 2, 3, 4-tetrahydrogui nolin-3-yl]-3-
(1-propyl-1Hindol-3-yl)-propanam de [0179] H NHBoc N
[0180] The procedure of Exanple 15(a) was repeated, except that tert-butyl
(2R) - 1- oxo- 1-[ 2- ox0- 8- (2- oxopyrrolidin-1-yl)-

1- (thi ophen-3-ylnethyl)-1, 2, 3, 4-tetrahydrogui nolin- 3-

yl ami nol -B-q4¢1H opy) 3 1238 { Htlodd 3738) 0 GFten-. 2 \A lcar Hahfeithe )7 29 6fy) was used,
whereby the title conpound (560 ng) was yiel ded. ME(FAB)mM z570( MtH) +

1H- NNR( 400N { DA/SO64 8D0) 1By & 85(13H,8H2)=2 B¥)1H,. S TA0 A, §-,17. 22-
2.38(2H, M, 2.60-2. 71(1H m, 2. 80-

2. 98( 2H, M¥ 33 124 1%, THlz U5, 1§ 16 SHAH 313 U1 ( 1H, m) , 3. 53-

7.19(4H,m),7.32(1H,dd4,J=3.0,5.0Hz) ,8.11(1H,br s).

[0169]

Example 15 {b)

Synthesis of (2R)-2-amino-3-(1-methyl-1H-indol-3-yl)-N-[2-
oxo-8- (2-oxopyrrolidin-1-yl) -1-(thiophen-3-ylmethyl}-1,2,3,4-
tetrahydroquinolin-3-yl]propanamide

{01701}

[0171])

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

MS (FAB)m/2542 (M+H) *

‘H-NMR (400MHz , DMSO-dg, 80°C) :

8(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,d4,J=5.0,10.5Hz),3.14(1H,dd,J=5.0,9.5Hz),3.36-

3.40(1H,m),3.57(1H,4d,J3=3.0,5.0Hz) ,3.72-
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3.62(1H, M, 3.69-3. 79(1H, m), 3. 98- 4. 08(2H, m) , 4. 31-

4. 41(1H, ), 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(5H, m) , 7. 24( 18, $) , 7. 38-
7.43(2H, m, 7. 56( 1H, d, J=7. 7Hz) , 8. 38( 1H, J=7. 1Hz). [0181] Exanple 15(f)

Synt hesis of (2R)-2-am no-3-(1-isopropyl-1Hindol-3-yl)-N(2-

0X0- 8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylnethyYl)-1,21314-

t et r ahydrdgis sl ine- 3% y3 § priopdthahd e [D181) [OEER(1H, 4, J= IPh@Hodeddrid of

Exanpl e 15(a) was repeated, except that tert-butyl

(2R) - 3- (JHj@DI#Iﬁ)yOHﬂJHGnTJR)QLPB,—@/L} =4.08a-,6.97-7.03(2H, m) ,7.09-

[ 2- ox0- 8- (2- oxopyrrolidin-1-y1)-1-(thiophen-3-yl nethyl)-

1, 2, 3, 4- tBt¥AtBRmOgUT 10 4 h-B6 (FRim m@ﬁ%ﬁd&h@%&&?ﬂdnﬁ @860 brg)- was

used whereby the title conpound (651 ng) was vyiel ded. MS(FAMY z570( MtH)

1H NNR( 4000 DVSO- d6. . 80C)

8(ppm 1.44(3H,d,J. 6.5Hz), 1. 44(3H, d, J=6. 5Hz), 1. 80-

2. 17( 4H, nBx&n2le 2188(2H, m) , 2. 64(1H, t, J=14. 5Ez), 2. 76-

2.95(2H, m, 3. 13(1H, dd, J=5. 0, 14. 582), 3. 30- 3. 42(18, m, 3. 54-

3. 64( 1H, n§yrBt168s Bs S0f 1(2R) - m—mmm—xz(lmnﬁthlr@qﬂ F=18L 58 (24 e

4. 72( 1H, n) 5. 15(1H, d, J=15. 5Hz), 6. 78(1H d, J=5.0Hz), 6. 93- 7. 20(614 m,7.24-
-{2- oxopyrrolldln 1- yl)- (thlophen 3- ylmethyl) -1,2,3,4-

tetrahydroquinolin-3-yl]propanamide

(0173)

NHBoc

H X
N H
N rd
N

EtOH OX—] \\E\

[0174]

The procedure of Example 15({(a} was repeated, except
that tert-butyl (2R)-3-(l-ethyl-1H-indol-3-yl)-l-oxo-1-{2-
ox0-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino]l propan-2-ylcarbamate (283 mg)
was used, whereby the title compound (206 mg) was yielded.

MS (FAB)m/2556 (M+H)*

'H-NMR (4 00MHz , DMSO-dg, 80°C) :

§(ppm)1.33(3H,t,J=7.0Hz),1.74-2.43(7H,m) ,2.69-

2.81(2H,m),2.89{(1H,dd4,J=5.0,10.0Hz) ,3.12(1H,dd,J=5.0,10.0Hz),
A 3.55(1H,dd,Jd=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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7.34(2H, M, 7.41(1H,d, J=8. 0Hz), 7. 55(1H, d, J=8. OHz) , 7. 98- 8. 15(1H, ). [0184]
Exanpl e 15(g) Synthesis of (2R)-2-am no-3-(1Hindol-3-yl)-N(2-0xo0-8-(2-
oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et rahydr oqui nol i n- 3-yl ] propanam de [ 0185] [ 0186] The procedure of
Exanpl e 14(a) was repeated, except that :

(-)-3-am no-8-(2-oxopyrrolidin-1-yl)-1-(thiophen-3-

y| net hyl )7 34 A¢a hydr DS (o | d-B4eLHE 0N (AL HY), Bt Od)er t -

but oxycar bonyl - D-trypt OQphan (294 ng) were used, whereby tertbutyl

(2R) - 3- (1Hpimslol- 3-y1) - 1- oxo- 1- ( 2- oxo- B- ( 2-
oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et r ahydrmepmgiod | Y6 G3)y| ami nol propan- 2-yl car bamat e was vyi el ded.
Subsequently, the procedure of Exanple 15(a) was repeated, except that the
conmpound $yreptes=is ast dezRY + hethiabtmve- las(rsfeldjoroethyl) -1H-indol-3-

yl]—N—[2-oxo-8-(2-oxopyrrolidin—1~yl)-1—{thiophen-3~
ylmethyl)~-1,2,3,4-tetrahydroquinolin-3-yl] propanamide

(0176}

NH,

H A H M
N_ N
cHCI
SHNy LS
N

oﬁ \;SN EtOH oﬁmj

S

[0177]

The procedure of Example 15(a) was repeated, except
that tert-butyl (2R)-3-[1-(2-fluorocethyl)-1H-indol-3-yl]-1-
0X0-1-[2-0x0-8-(2-oxopyrrolidin-1-yl)-1- (thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroguinolin-3-ylamino] propan-2-
vlcarbamate (590 mg) was used, whereby the title compound
(466 mg) was yielded.

MS (FAB)m/2574 (M+H)"*

'H-NMR (400MHz , DMSO-de, 80°C) :

8 (ppm)1.70-2.09(4H, m),2.21-
2.39(2H,m),2.67{1H,t,JF=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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whereby the title conpound (438 ng) was yielded. M5 (FAB) nm z528 (MtH) +

1H NVR (400MHz , DMSO d6, 80C) : 8(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. OHz) , 2. 94(

1H, dd, J=5. 0, 14. 5Hz) 13. 14( 1H, dd, J=5. 0, 14. 5Hz) , 3. 33-

3.42(1H, M, 3. 59(1H, dd, J=2. 0, 8. OHz) , 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 53¢ ) 116 @9 H FULHAA. D=6 #H7), & 92 (AHR, A+ 500228 . 95-

7.36(2H,m, 7. 54(1H, d, J=8. 0Hz) , 8. 10( 1H, br s), 10.58(1H, br s). [0187] Exanpl e

16 Synt hesi® tIH M) 87 aih 11b-23 Bidb-M), .27 U=t et r ahydr oqui nol i n-3- yl ) acet ani de

[ 0188] [ 0189] N-(6-Bronn-8-nitro-2-oxo-1,2,3,4-tetrahydroqyinoIin-3-
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)-2-amino-N-[2-oxo-8-(2-oxopyrrolidin-1-yl)-
1- (thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinoclin-3-ylj-3-
(1-propyl-1H-indol-3-yl) -propanamide

[01792]

(0180]

The procedure of Example 15(a) was repeated, except
that tert-butyl (2R)-1-oxo-1-[2-oxo-8-{2-oxopyrrolidin-1-yl)-
1- (thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
ylamino] -3- (1-propyl-1H-indol-3-yl) -propan-2-ylcarbamate (779
mg) was used, whereby the title compound (560 mg) was yielded.
MS (FAB)m/2z570 (M+H)*
'H-NMR (400MHz, DMSO-d¢, 80°C) :
3 (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~

69



yl )acetam de (15 g) was suspended in ethanol (150 niL), and ammoni um formate
(28.8 g) and 10% Pd-C (water content: 53% (1.5 g) were added thereto. The
m xture was heated at 80C while being stirred for 30 m nutes, and water
(150 nL) and ethanol (150 nL) were added thereto, followed by filtration
whi |l e being heated. The filtrate was concentrated under reduced pressure,
and the forned precipitates were recovered through filtration. The
t hus- obt a@i.6ed 180k d 3wk -RaJI9dd Har) h 3eCBado084RH @) i $oplopyl et her, fol |l owed
by drying, whereby the title conpound (8.5 g) was yi el ded.
VS( FAB) miaz 220Uk M) ., 41 19NV, 40 OWH5, - BRBD- 6 )15 (1H, &, J=15 . 5Hz) , 6 .80 (1H, d,
8(ppm 1. 90(3H, $), 2. 73-2.93(2H, m, 4. 33-
4. 43( 1H, @=75.10%() 216, -9)9, (@ H4 2(, T4 7d 2127 ., THO)7 -6.- 39(BH, &) 377 2412, §) . 7-38-
.70(1H,d,J:7.5Ft),8.16(1H,d,J:8.0FE),9.54%1H,$). 50190] Exanpl e 17
Synt hesi & .@f3 (@H3 i, &niS60-131, 41, di=fy FHEq uiBn 38 (AH2 ) 18Fe -di hydr ochl ori de

0191
| ] [0181]

Example 15(f)

Synthesis of (2R)-2-amino-3-(1-isopropyl-1H-indol-3-yl)-N-{[2-
oxo-8- (2-oxopyrrolidin-1-yl)-1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl] propanamide

{0182]

g
o
N

(0183]

The procedure of Example 15(a) was repeated, exéept
that tert-butyl (2R)-3-(l-isopropyl-1H-indol-3-yl}-1-oxo-1-
[2-ox0-8- (2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-ylaminc] 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=14.5H2),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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[ 0192] N- (8- Am no- 2- oxo- 1, 2, 3, 4-t et rahydroqui nol i n-3- yl)acetam de
(8.4 g) was added to concentrated hydrochloric acid (84 nlL), and the

m xture was heated at 110C 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 w th et hanol,
foll owed by drying, whereby the title conmpound (9.17 g¢g) was yi el ded.

VS( FAB) i3z 5AS(U%: M) -8 . EBE-3NNR ((400NHA - 20DVBO- ¢16)

8(ppm 3. 06-3.25(2H, M, 4.15-4.27(1H, M, 6.93-7.01(2H m, 7. 03-

7.11(1H ™. 42@5%&)2.@(3«3(6@ cBJ@ZEBS?@()?.H rﬁ)? ~10. 43( 1H, $) [0193] Exanple 18
Synt hesi s of (2R)-2-am no-N-(8-am no-2-o0xo0-1, 2, 3 4-

t et r ahydrdodid (11 ,im-, 3 \1B) 14, rﬁaﬂﬂﬂl%éiﬁizdn&m'?@e(m ,J=5.0Hz)},6.93-

7.20(6H,m),7.24-
7.34(2H,m),7.41(1H,d,J=8.DHz),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-ox0-8-(2-
oxopyrrolidin-1-yl) -1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl]propanamide

[0185]
H
H 1) Boe-D-Trp-OH H WH,
2 WSC-HCI
o HOBt, DMF o
2) cHCI, EtOH HN
[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-(1H-indol-3-yl}-1l-ox0-1-[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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10194] H Bec HX2CH | ;1 HBoc NH2HOBt, DMFNH2 H WBOHCI Et OH 2HCINH2 H [ 0195]
3, 8-Di am no- 3, 4- di hydr oqui nol i n-2(1H) - one di hydrochl oride (9.0 g) was
suspended in N, Ndi et hyl f or ral dehyde (90 ni), and triethylamne (15 nL) was
added to the suspension under cooling on ice. Subsequently,
N-tert-butoxycarbonyl - D-|1 euci ne nonohydrate (9.87 g), 1-
hydr oxybenzotri azole (4.86 g), and 1-ethyl-3-(3-
di met hy| aniereyopyle) ¢dthediconpdandy dad8hingh i ees(¥i6Idgil.were sequential |y
added to the m xture, followed by stirring at roomtenperature for one
hour. ToMsheamsiflzcast(MFADIture were added saturated aqueous sodi um
bi carbonate solution, ethyl acetate, and water, and the m xture was
subj ect edyt AMR (4 00OMHzZ , DMSO-ds, 80°C) :
d(ppm)1.65-2.07(4H,m),2.23-
2.39(2H,m),2.67(1H,t,J=14.58Hz}),2.82(1H,dd,J=8.0,14.0Hz) ,2.94(
1H,dd,J=5.0,14.5Hz),3.14 (14,dd,J=5.0,14.5Hz) ,3.33-
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=15.5H2),6.79(1H,3d4,J=1.0,5.0Hz) ,6.93-7.19(7H,m) , 7.28-
7.36(2H,m),7.54(14,d,J=8.0Hz),8.10(1H,br s)},10.58 (1H,bxr s).
[0187]
Example 16
Synthesis of N-(8-amino-2-oxo-1,2,3,4-tetrahydroquinolin-3-

yl)acetamide

[0188]
HAc HCO2NH4 NHAC
Br NHAC 0% Pd.C
N0 EtOH N" O
No, H NH, H
[0189])

N- (6 -Bromo-8-nitro-2-oxo-1,2,3,4-tetrahydrogquinolin-3-
vl)acetamide (15 g) was suspended in ethanol (150 mL), and
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 miL) and
ethanol (150 mL) were added thereto, followed by filtration

while being heated. The filtrate was concentrated under
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extraction. The organic |ayer was sequentially washed with water and
sat ur at ed aqueous sodi um chl ori de solution, and was dried over sodi um

sul fate. The sol vent was evaporated under reduced pressure, and the
precipitates were filtered by use of ethyl acetate, whereby tert-butyl
(2R) - 1- (8- am no- 2- oxo0l, 2, 3, 4-t et rahydr oqui nol i n- 3-yl am no) - 4- et hyl - 1- oxope
ntan-2- ylcarbamate (12.4 g) was yielded as a diastereoneric mxture.
Subsequentdducechgrenmineht @nded hee foxpedy PTEZRPLLatESaWexs- Fecovered
oxo-1, 2, 3, 4-t et rahydr oqui nol i n- 3-yl am no) - 4- et hyl - 1| - )

oxopent artixoigharfidratad ioh .68THE #hvsdpbtalined £alédhuas] waghedyithng
concentrated hydrochloric acid (34 nL) was added thereto, followed by
heati ng tetlG0®Weride didismprpivl ethes, Felfiowededy e ingsuMheXeb xt ure
was neutralized with saturated agqueous sodi um bi carbonate sol uti on under
cool i ng arhe dei tarel awmpdursh @ aot es yieddedoti on with chlorof orm The
organi c | ayer was washed with saturated aqueous sodi um chloride sol ution
and dri edMDIRAB)SOE R0 MHH)dt e. The sol vent was evapor at ed under reduced
pressure, and the thus-recovered residue was purified through silica gel
col um cHHeNMRAGOAMHZ , DMSCodef orm : nethanol = 15 : 1), whereby the title
conpound (di astereoner of |lower polarity: 2.85 g, diastereoner of higher
pol ari ty:8 (3phd 19)9 wersl ,\b)el2d&d.- 2Dioas2ér, eodr. 33f- | ower pol arity:

M5( FAB) n1 z291( M+H) * 1H NMR(400MHz, DVSO- d6) :

“b( ppm) 0. 87{BH tH J¥%6. BHeH (.08 FH 4R (6. 17 -BH2).-, 6 .55 (1H, 4, J=7.5H2) , 6
1.31(1H, mM,1.43-1.52(1H m, 1. 72-

1. 90( 31, M7 @ YA 17 J2Hz), Fh6 Gt I5 &P ERe. o, 56 16, 3. 21¢

1H, dd, J=4.5, 9. 5Hz), 4. 29( 1H, dt, J=6. 0, 15. OHz), 5. 07(2H, $), 6. 43( 1

H, d, J=7. 50%%30%. 65( 1H, d, J=7. 5142), 6. 71(114,t, J=7. 5Hz) , 8. 34( 1H, dO
J.?.OFE),9.60(1H,$%i D ast ereoner of higher polarity: MS(FAS)mM z291( MtH) +
114- NVR( 450MRLOME0O- d6) : o( ppm) 0. 87(3H, d, J=6. 5Hz) , 0. 89( 3H, d, J=6. 511z), 1. 21-
1.30(1H, M ,1.43-1.51(1H M, 1. 70

1. 88( 3H, mjYRthep iR OF Ja% $HE LR vh i i SRR R i1 (g aApe

11-1, dd, J=4. 5, 9. 5Hz) . 4, 26-
4.35(1H, n‘)‘l,%Y@W‘%ﬂ%’i%%? 43(1H, d, J=7. 514z) , 6. 65( LH, d, J=7. 5Hz) , 6
7O(1H t, )57, 5112), 8. 32(1H d, J=7.0Hz) , 9. 60(1H $) . [01961

NHAc NH,
cHCI
NSO NSO
NH, H EtOH NH? e

[0192]

N- (8-Amino-2-oxo-1,2,3,4-tetrahydroguinolin-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 coocling
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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Exanpl e 19 Synthesis of tert-butyl (2R)-1-(8-am no-2-o0xo0-1, 2,3, 4-

t et rahydr oqui nol i n- 3-yl anmi no) - 4- net hyl - | - oxopent an-2- yl carbamate [0197]

Boc20, Et3N DVF [01981 (2R) - 2- Ami no- N- ( 8- am no- 2- oxo0-1, 2, 3, 4-

t et r ahydr oqui nol i n- 3-y1) - 4- met hyl pent anam de (2.38 g), the diastereonmer of

hi gher polarity obtained in Exanple 18, was suspended in

N, N- di net hyl f or mal dehyde (12 nL), and the suspension was stirred under

cooling an iwees ybBieltded.but oxycarbonate (1.96 g) and triethylamne (1.25 i)

were added to the resultant m xture, and stirring was perfornmed at room

t enper at M FAR) i8E 1M NIME8." The resultant nixture was extracted with water

and ethyl acetate, and the organic |ayer was sequentially washed with water

and sat ur'tit-stRdq0evts , ®¥SCudsthl ori de sol ution. The organic |ayer was dried

over sodiumsulfate, and the solvent was evaporated under reduced pressure.

The f or med ppe Gi . Dist-at.2S (@), &) r, dcABered 7t{AHomg h 6f.i9Bt-TaOildBH . ad 7wdS -dr i ed,

whereby the title conpound (2.59 g) was vyiel ded. NB(FAB)niz391SN%FD*
7.11{1H,m),7.45-8.20(3H, br) 8.62-8.78(3H,m),10.43

[0193]

Example 18

Synthesis of (2R)-2-amino-N-(8-amino-2-oxo-1,2,3,4-
tetrahydrogquinolin-3-yl}-4-methylpentanamide

[0194]

HBoc
HO, NHBoc

NH, NH,
E ] [ cHCI
¥ WSC-HC| QCIOH EtOH @Iom

NH; 2HCI HOBt, DMF NH, H

(0195]

3,8-Diamino—3,4-dihydroquinolin-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-
hydroxybenzotyriazole (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
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1H NVR(400MHz, DVSO-dO :

8(ppm 0. 87(3H, d, J=6. 5Hz), 0. 88(3H, d, J=6. 5Hz), 1. 39(9H, $), 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. OHz) , 4. 03- 4. 12(1H, M), 4. 29-

4.38(1H m,5.07(2H, %), 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 $). [0199]
Exanpl e ZEXtS@nthasi.s Fhet ergapicylayer was sequentially washed wit
(2R)-1-[8-(4-ch|orobutananido)-2-oxol,2“3,4-tetrahydroqginolin-3-y|anino]-4
- met hyl - HakespandarsarurAtes Famacals cRodum chderide solutdpp. pgig was
(2R)-1-(8-am no-2-oxo0-1, 2, 3, 4-

t et r ahydrdstiichsivier Zodiam moyliateet hFhe| sex¥peht ¥AS 2eVIPeER bafaredes00 ng)
was di ssolved in ethyl acetateﬁ#f m.), and 4-chlorobutyryl chloride (0.1
nL) and s@dwcaedLRRARLE FoW %im%l‘ﬁﬁ%rﬁl(%%erﬁ_eﬁ W #S&dded
thereto. The m xture was stirred under cooling on ice for 45 m nutes and

t hen subjafttesthiytlo asataa.i omesely weardr bavyletRR) -dcdBap@intne -6%Qani ¢

| ayer was washed with saturated aqueous sodi um chloride solution, and was
dri ed over. BcdidrhesraatdoqHaaddn my hadsi né) agometdy Lurdd S opedédd 2 -
pressure, whereby the title conpound (377 ng) was vyiel ded. |, )

VS( FAB) myz]a;gg(lqﬂ.%t,e 1(11@.|~Q\/Fg)( ARV eldgds as] @ diagtereomeric mixture.
8(ppm 0. 87(3H, d, J=6. 5H2) , 0. 88(3H, d, J=6. 5Hz) 11. 39(9H, $), 1. 42- )

1. 52( 2H, jubssplentsiy(.11Ehy | thws-cotgdrad feErs -Pntyd S(GA%RQH,%(,BZ.%-HO'}
2.94(1H m, 3. 4(1H,dd, J=6.0, 15.0Hz), 3. 71 2H,t,J:6.5FE),4.0%;
4_14(11Jﬁgpt¥%g,3,4—tetrahydroqu1nolln~ -ylamino) -4-methyl-1-

G LA e UL B M ) O L S ancn (7
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 coocling
on ice and was then subjected to extraction with chloroform.
The organic¢ layer was washed with saturated aqueous 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-de) :

5(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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1H, $). [0202] Exanmple 21 Synthesis of tert-butyl

(2R) - 4-nmet hy1l- 1- oxo- 1-[ 2- oxo- 8- ( 2-
oxopyrrolidin-1-y1)-1, 2, 3, 4-tetrahydroqui nol i n- 3-

yl am no] pent an- 2-yl carbamate [0203] O NH H [0204] tert-Butyl
(210-1-[ 8- (4-chl orobut anam do) - 2- oxo1, 2, 3, 4-t et rahydr oqui nol i n-3-yl am no] -4
- et hY1- 1- oxopent an-2- yl carbamate (350 ng) was dissolved in

N, Ndi net hy.Scoramsindet?y.dé (14,8 @14 &bk ) s 3dio@rlbly did, de6(. 84 1550 Hras 3adddd

t hereto under cooling on ice, followed by stirring for 1.5 hours. The
resul t antiHyidd -t VIS .SHz)adt.P (MiH, [dtwelt=6r. 0aiG -@Hn) |, Sadt(@He s) Tihe 48rdani ¢

| ayer was washed wi th saturated aqueous sodium chloride solution, and then
dried ovet, &aiual featss (ITFhel, sl véitz )wds 7Tavdportatled - Ghider. 8r-8dUdddd.,
pressure, whereby the title conpound (325 ng) was yi el ded.

VB( FAB) mE=453HAH)% . 610HTHVR(400MHz, DVBO- d6)

Diastereomer of higher polarity:

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

'H-NMR (4 00MHZ, DMSO-dg) :

8 {ppm) 0.87(3H,d,J=6.5Hz) ,0.89(3H,d,J=6.5Hz) ,1.21-
1.30(1H,m),1.43-1.52(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.SHz)f6.55(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-oxo0-1,2,3,4-

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

yvlcarbamate
[0187]
H Q“*z |!F“300
NQ Boc;0, EtsN
N° O © DM O
NH, H
{o1ag]

(2R) ~2-Amino-N-(8-amino-2-o0x0-1,2,3,4-

tetrahydroquinolin-3-yl) -4-methylpentanamide (2.38 g), the

76



8(ppm 0. 87(3H,d, J=6.5Hz), 0. 88(3H, d, J=6. 5Hz), 1. 39(9H, 5), 1. 42-

1.50(2H, M, 1.56-1. 70(1H m, 2. 08-

2.18(2H, m, 2.40(2H,t, J=8. 0Hz), 2. 90( 1H, t, J=15. OHz) , 3. 06( 1H, dd,
J.6.0,15.0Hz), 3.56-3. 74(2H,m, 4.04-4. 13(1H,n), 4. 36- 4.46(1H, rr) 6.92-
7.03(2H, M, 7.12(1H,d, J=7.5Hz), 7. 18(1H,d, J=7. 5Hz), 8. 13(1H, d, J.
7.5Hz),9.81(111, %). [0205] Exanpl e 22 SyntheS|s of tert- butyl

(2R) - 4- nelipgterexee -§0- toihegs (g:larlty obtalned in Example 18, was
oxopyrrolidin-1-yl)-1-(pyridin-2-ylnethyl)-1,2,3,4-

t et r ahydrogperoléd - W%M%%ﬂ@%%}m@@ 206 RDERA

tert-Butyl (2R)-4-nethyl-1-oxo-1-[2-o0xo0-8-(2-

oxopyr r ol $upensian -wa9 & irned ruiAN sRATIGY Prs-ice. Di-tert-

yl am no] pent an- 2-yl car bamate (320 ng) was dissolved in

N, Ndi met Hywtferyed tednate (4 Pa9), riatdnoiming phidl M hyWR%Sor oni de
(216 ng) and sodium hydride (67 ng) were added thereto under cooling on

i ce, fol |laided byo sthe riegulerntormixiowe, BRd rsiTiag WasRATERRES @ ect ed
to extraction with saturated aqueous anmmoni um chl ori de sol ution and et hyl
acet at e. TN cteppeaturerfonsd Waekuted « h Thet sesiddagst Bigtegeayddous

sodi um chl ori de solution, and then dried over sodium sulfate. The sol vent
was evap@%ﬁ%@?*@ﬁ@e’fﬁ%dﬂ%‘é@f mrd eyl Arptate + d (o WwHEn e AR was
purified through silica gel colum_ chromat ograé)hy (et hyl acetate : nethanol
- 20 : )waww%%l%m#wmww %rn%ﬁ adigfbpaueous

M5( FAB) nm1 z550( MH—|)+ 1H NVR (400MHz

8(ppr’r)0 %?@w'm ghkori g8 LB d, FHE a%fnf%%(ayﬁrwaf ggied over
50(2H, m, 1, 55-1. 67(%;:% % 72-1. 86\2

2_14(2k1n§0@l%® suk ag;gxﬁporated under reduced
3. 52( 2H, 3.88-4.14

5. 20% 3H, :31795%‘6’(% sfrgﬁ%dS?rﬁglplgg(tﬁq Were ggcovered through
7.75(1H,n} traé%$kd Jng was rleg awﬁg F§rghe title compound (2.59

g) was yielded.

MS (FAB)m/z391 (M+H)"*

'H-NMR (400MHz , DMSO-d;) :
5(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,d4d,7=6.0,15.0Hz) ,4.03-4.12(1H,m} ,4.29-
4.38(1H,m),5.C7(2H,s),6.42{1H,d,JdJ=7.5Hz),6.55(1H,d,J=7.5Hz),6
.70(1H,t,J=7.5Hz},6.96(1H,4,J=8.5Hz) ,8.05(1H,d,J=7.5H2),9.59¢(
1H, s).

[0199]

Example 20

Synthesis of tert-butyl (2R)-1-[8-(4-chlorcbutanamido)-2-oxo-
1,2,3,4-tetrahydroquinolin-3-ylamino) -4-methyl-1l-oxopentan-2-
ylcarbamate

[0200]
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[ 0208] Exanpl e 23 Synthesis of (2R)-2-am no-4-nethyl-N[2-0x0-8-(2-
oxopyrrolidin-l-yl)-1-(pyridin-2-ylnethyl)-1, 2, 3, 4-

t et rahydr oqui nol i n- 3-yl | pent anam de [ 0209] [0210] The procedure of
Exanpl e 15(a) was repeated, except that tert-butyl

(219 - 4- et hyl - 1- oxo- 1- [ 2- ox0- 8- ( 2-
oxopyrrolidin-l-yl)-1-(pyridin-2-ylnethyl)-1, 2, 3, 4-

t et rahydr oqui nol i n- 3-yl am no] pent an- 2- ylcarbanate (300 ngy) was

whereby the title conmpound (234 ng) was Yi el ded. NB(FAB)n14450(ﬂﬁﬁ§°c

1H NVR( 400MHz, DVBO- d, 8Q¢H
8(ppm 0. 87( 3H, d, J=6.8Hz) 5 0. 89(3%?)%3}%)0[ 24- m
1. 33(1H, @] 5 ﬂeo 98(5H, M, 2. 12-

2.29(2H, m m |3.22-3. 241 21- 1, M, 3. 67-

3. 78( 1H, ) Sy, =60 3.o+sat_cho§d, 16. )H5 14(
1H, d, J=16. 5k ﬁ . 23(5H,m),7.64 t, J=2. ﬁ 8. 00-
8. 22( 1H, br) N

Mp0( 1H, d, J=4. 5Hz) . [0211] Exanpl e 24{a) Synthesis of

tert-butyl 2-nmethyl-1-[(2R)-4-nethyl-1-oxo-1-[2- |

0X0- 8- (2-oxopyrrolidin-I-yl)-1-(thiophen-3-ylnethYl)-1, 2,3, 4-

t et rahydr oqui nol i n- 3-yl am nol pent an- 2- yl am no] - 1- oxopr opan-2- yl carbamat e
[0201]

tert-Butyl (2R}-1-(8-amino-2-oxo0-1,2,3,4-

tetrahydroquinolin-3-ylamino) -4-methyl-1-oxopentan-2-
ylcarbamate (300 mg) was dissolved in ethyl acetate (S mL),
and 4-chlorobutyryl chloride (0.1 mL} and saturated agueous
sodium bicarbonate solution (5 wmL) 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 aqueous 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/2z496 (M+H)*
'H-NMR (400MHz , DMSO-ds) :
§(ppm)0.87(3H,d,J=6.5Hz) ,0.88(3H,d,J=6.5H2) ,1.39(S%H,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,d4,J=

7.5Hz),7.33(14,d,J=8.0H2),8.13(1H,d4,J=7.5H2),9.37(1H,s),9.73(
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[0212] (0213] The procedure of Exanple 14(a) was repeated, except that

(2R) - 2- am no- 4- et hyl - N- ( 2- oxo0- 8- (2- oxopyrrolidin-1-y1)-

1- (thi ophen-3-ylnmethyl)-1, 2, 3, 4-tetrahydrogui nolin-3- yl]pentanam de (400

ng) and 2-(tert-butoxycarbonyl am.no)-2- nethyl propanoic acid (215 ng) were

used, whereby the title conmpound (510 ng) was yiel ded. MS(FAB) M z640( M+H) *

111- NVR(400MHz, DVSO- d5) :

8(ppm 0. 8H,3H, d, J=6. 5Hz), 0. 87(3H, d, J=6. 5Hz), 1. 33(3H, $), 1. 35(3

H$),1. 37(9H,$),1.49-1. 72(3H, M, 1. 81- 2. 06(2H, M, 2. 23-

2. 39(2H, njo2247( 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, xatordly IH, d, J=15. 5Hz), 5. 16( 1H, d, J=15. 5Hz), 6. 56( 1H, br

s),6.73-6.80(1H,mM,6.98-7.19(4H, m, 7.27- 7.36(2H, m, 7.83(1H, d, J 7. Okt)

[ 0214] E)@rpilﬁe% mf Syenthduitylof (2R t4maflyl-1-oxo-1- [2-oxo-8- (2

2-met hyl-1-((2R) -3-(1-nmet hyl- 1Hi ndol- 3-y1) - 1- oxo- 1- ( 2- 0Xo- 8- ( 2- oxopyrrol i di

n- 1- y1) - loxdpymophietig- i et Hiyl 3 31, 2 13 rahsidrggpdmsyiinTa § n- 3-

yl am no] pr opan- 2- ylanlno] 1- oxopr opan- 2-yl car bamate [ 0215]
ylaminojpentan-2-ylcarbamate

[0203]
H NHBoc NHBoc
od L QCEOIQ
o._NH H
I/\Cl
[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 cocling 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 agueous 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)"

'4-NMR {400MHz, DMSO-dg¢) :
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[ 0216] The procedure of Exanple 14(a) was repeated, except that
(2R) - 2-am no- 3- (1-met hyl - 1Hi ndol- 3-y1) - N-[ 2- ox0- 8- ( 2-
oxopyrrolidin-1-yl1)-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et rahydr oqui nol i n- 3-yl | propanam de (344 ng) was used, whereby the title
conpound (502 ng) was yielded. MS(FAB)n z727(M+H) * 111- NVR(400MHz, DVSO- d6) :
5(ppm 1. 25(6H, d, J=5.014z),1. 31(914,%),1.81-2.42(4H m, 2. 61-

2. 79( 2H, B (ppn)3-. 37482 1d, 0)=63 582} 3.05863BHNY, I=-B268H) $)1,.4929H,8) , 1 .42~
5.36(4H, m,6.73-6.81(1H nm,6.98-7.21(8H n), 7. 35-

7.42(2H, .50 86{,1H, A, F6~10HD) (181, 18(,2H,0%-) . [0217] Exanple 24(c) Synthesis
of tert-butyl 1-[(2R)-3-(1l-ethyl-1Hindol-3-yl)-1-

0X0- 1- ( 2-20XK8 &H,2r)axo 0 (2H i tdid=81-0HR)-, B- (A ldh e L35 . 0Hz) , 3. 06 (1H, dd,

yl methyl ) -1, 2, 3, 4-t et rahydr oqui nol i n- 3-yl am nol pr opan- 2-

yl am no] -2=4vel A -IHX G rah- 2 §a e arbaretde 4 -021@H ., )0 2196 - The
procedure of Exanple 14(a) was repeated, except that

(2R) - 2- am 6 GLH MmletyP2-1H i ndol- 3-y1) - N- P- ox0- 8- ( 2-
oxopyrrolidin-1-y1)-1-(thiophen-3-ylnethyl)-1,2,3, 4-

t et r ahydrood (RH im- 37 y13 Prtbphntai 17206 )l Hy drdedHAthd-doyt 1th& (Jit | e
conmpound (292 ng) was yielded. MS(FAB) M z741( MtH) + 114- NVR(400MHz, DVSO- d6) :
8(ppm 1. Z8(B# $)9 18 REYIBIEIS) , 1. 27- 1. 35(12H, ), 1. 80-

2.42(4H, m,2.57-2.78(2H, m, 3. 05- 3. 16(2H, M, 3. 25-

3. 61(2H, MO20EB( 2H, g, J=7. OHz) , 4. 32-

5.29(4H, m,6.76(1H,d, J=4. 0Hz), 6. 98-7. 23(8H, m, 7. 37-

7. 43( 2H, jxamBst 32 d, J=8. OHz), 8. 16( 1H, br). [0220]

Synthesis of tert-butyl (2R)-4-methyl-l-oxo-1-[2-0x0-8-(2-
oxopyrrolidin-1-yl)-1i-(pyridin-2-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-ylamino]pentan-2-ylcarbamate

{0206]
y NHBoc H NHBoc
N, N
B o CLTE
: 5
R, AARD
[0207]

tert-Butyl (2R)-4-methyl-1l-oxo-1-[2-ox0-8-(2-
oxopyrrolidin-1-yl)-1,2,3,4-tetrahydrogquinolin-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 c¢ooling on ice, followed by stirring for one

hour. The resultant mixture was subjected to extraction with
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Exanpl e 24(d) Synthesis of tert-butyl

1-[(2R)-3-[1-(2-fl uoroet hyl )-1H ndol-3-y1l]-1-o0xo-1-(2-0xo0-8-(2-oxopyrrolidi
n-1-yl)-1- (thiophen-3-ylnmethyl)-1, 2,3, 4-tetrahydroqui nolin-3-

yl am no] propan- 2-yl am no] - 2- met hy1l- 1- oxopr opan- 2- Yl carbamate [ 0221] [0222]
The procedure of Exanple 14(a) was repeated, except that

(2R)-2-am no-3-[1-(2-fluoroethyl)-1Hindol-3-yl]-N-[2-

0x0- 8- ( 2-satopatred iatjuedusy Bmrpritm syHerigley |seditpiion ang gthyl

t et r ahydr oqui nol i n- 3-yl i propanam de (440 ngg was used, whereby the title
conpound {ckXatey) WMhe prghodd. LWBEEABRA! ¥a5befmith water and

1H NVR( 400MHz, DMSO- d6, 80C) : _ )

5(ppm 1. 2B aed . aB(SHH)sad3p g IPrideg EoluygoH, @ then dried
2.39(2H, m, 2.55-2. 70( 1H, m, 3. 06- 3. 20(2H, 1T1), 3. 31-

3. 39( 1H, mvex 6@ 80 (shH, figtel. 3The. $6(3enfy) wassevaporated under
4.67(3H,m, 4. 75(1H,t,J=5. 0Hz), 5. 16( 1H, d, J=15. 5Hz) , 6. 58( 1H, $), .

6. 76( 1H, dekduded, Sra¥) e, I A thug-reerrered residue was purified
7.35(2H m, 7. 40(1H, d, J=8. 0Hz) , 7. 57(1H, d, J=8. OHz) , 7. 79(1H, d, J= 7. 5Hz).
[0223] Exdmpbegl2age) i@y adlesiclwin tghmonafggraphy (ethyl acetate :

2- et hyl -1 -oxo-1-[(2R) - 1- oxo- 1-[ 2- )

0X0- 8- ( 2-TextvpEneblF dh-1 -1)1) -vhgrehy pHe - Bt angangoungd 335 mg) was

t et r ahydr oqui nol i n- 3-yl am no] - 3- (1- propyl - 1H i ndol- 3-

yl) pr oparyeldedy no] propan- 2-yl carbamate [0224]

MS (FAB)m/z550 (M+H} '

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

8 (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=8.5Hz2),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-{[2-0ox0-8-(2-
oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide

[0209]
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0 [ 0225] The procedure of Exanple 14(a) was repeated, except that
(2R) - 2- am no- N- ( 2- ox0- 8- (2- oxopyrrolidin-1-y1)-1-

(t hi ophen-3-yl nethyl)-1, 2,3, 4-tetrahydroqui nolin-3-y11-3-(1-

propyl - 11-1-i ndol - 3-y1) - propanani de (470 ng) was used, whereby the title
conmpound (605 ng) was yiel ded. MS(FAB) N z755( M+Hr

31-1- NVR(400MHz, DMSO- d6, 80C) :

6(ppm 0.85(3H,t,J=7.0Hz), 1.2 1.29(3H,9$),1.33(9H1s), 1.7

1-1.81(2H, m, 183206(2]11 m)“ﬁﬁoésg(mm 2.55- H ’;'”2
2.70(2H, M, 3.05:3. 1 31-3.40(1H m, 3. 69-

3.79(1H, n) . 4. ¢4 31-4. 41 4.51-
4652 m 5. I 76(1H§W1550
| . e 24(f)
0. S
ij AR

[0210]

The procedure of Example 15{a) was repeated, except
that tert-butyl {(2R)-4-methyl-l-oxo-1-[2-oxo0-8-(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/ 2450 (M+H) "
'H-NMR (400MHz , DMSO-d;, 80°C) :
§{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 (14, 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-1-oxo-1-{2-
oxo-8- (2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylaminolpentan-2-ylamino] -1-oxopropan-2-
ylcarbamate

[0212]
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Synthesis of tert-butyl 1-[(2R)-3-(1-isopropyl-1Hindol- 3-

y1l) - 1- oxo- 1-[ 2- oxo0- 8- ( 2- oxopyrrolidin-1-yl)-1-(thiophen-3-

yl methyl)-1, 2, 3, 4-tetrahydroqui nol i n- 3-yl am no] pr opan- 2-

yl am no] - 2- net hyl - | - oxopr opan- 2-yl car bamat e [ 0227] [ 0228] The
procedure of Exanple 14(a) was repeated, except that

(2R) - 2- am no- 3- (1-i sopropyl - 1H i ndol- 3-yl)- N[ 2- oxo- 8-
(2-oxopyrrolidin-1-y1) 1 (t hi ophen-3-ylnethYl)-1, 2, 3, 4-

t et r ahydr oqui nol i n- 3- Fopananlde (500 ny) was used wher eby ﬁuﬁht'e
conpound (545 nmy) wag yle 8ed. MS(FAB) i z755( M+Hr H HNjﬁw;‘
1H NVR( 400VHz#A gt Boc-Aib-OH

5(ppm 1. 27( 3¢ .9(\?}\{1 33( WHSHQI, HOBtH d, s H,
3(3H,d, J= 65Hz,1N0 0(2 ZAJZJB(ZHFT) 2

2. 70( 2H, M) @g. lqgf%H 3. 31 3. 40( MR | 3. 68-

3.80(1H m, 433274. 4§( 4. 55(1H d, J=15. 5Hz) , g

4.72(2H,m, 5. 15 S5Hz) , 6. 59( 1H, br

s), 6. 76(1H, dd, J= 1.0,5 OHz), 6. 95-7. 02(2H, M) , 7. 04- 7. 19(4H , 7. 25-

7.34(3H, ), 7. 40( 1H, d, J=8. 5Hz), 7. 54( 1H, d, J=8. OHz) , 7. 79( 1H, d, J= 7. 5Hz).
[ 0229]

[0213]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino—4-meth?l—N-[2—ox0-8—(2—oxopyrrolidin~l-yl)-
.1-(thiophen-3-y1methyl)—1,2,3,4-tetrahydroquinolin—3—
yllpentanamide (400 mg) and 2-(tert-butoxycarbonylamino)-2-
methylpropanoic acid (215 mg) were used, whereby the title
compound (510 mg) was yielded.

MS (FAB)m/2z640 (M+H) "'

'H-NMR (400MHz, DMSO-ds) :
5(ppm)0.85(3H,d,J=6.5Hz),0.87(3H,d,J=6.5Hz),1.33(3H,S),1.35(3
H,s8),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=15.5Hz2),6.56 (1H, bx
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).

[o214]

Example 24 (b)

Synthesis of tert-butyl 2-methyl-1-((2R}-3-(1l-methyl-1H-
indol-3-yl)-1-oxo-1-[2-0ox0-8~-(2-oxopyrrolidin-1-yl)-1-

{thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
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Exampl e 24(g) Synthesis of tert-butyl

(2R)-2-nmethyl-1-[ (2R)- 3- (1- met hy1l- 1Hi ndol- 3-y1l) - 1- oxo- 1- (2- oxo- 8- ( 2- oxopyrr
olidin-1-yl)-1- (thiophen-3-ylnethyl)-1, 2,3, 4-tetrahydroguinolin- 3-

yl am no] pr opan- 2-yl am no] - 1- oxobut an- 2-yl carbamate [0230] H N, 112

HO2 C7NHBOC ‘

ylaminol propan-2-ylamino] -1-oxopropan-2-ylcarbamate

[0215]

NH | i

H T2 NHBoc
N~ Boc-Aib-OH H HN&
WSC-HCI, HOBt m
N 7 J
N
o N \ N DMF
L > o N N
ﬁﬁ;;7 g QK;;7 | N, /

[0216]

The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-3-{1-methyl-1H-indol-3-yl)-N-[2-ox0-8-(2-
oxopyrrolidiﬁ-l-yl)-1-(thiophen-3-ylméthyl)-1,2,3,4—
tetréhydroquinolin-B-yl]propanamide {344 mg) was used,
whereby the title compound {502 mg) was yielded.
MS(FAB)m/z727 (M+H)"

'H-NMR (400MHz , DMSO-de) :

d{ppm)1.25(6H,d,JI=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, bx).

[0217]

Example 24 (c)

Synthesis of tert-butyl 1-[{(2R)-3-(l-ethyl-1H-indol-3-y1)-1-
oxo-1- {2-0ox0-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroguinolin-3-ylamino] propan-2-
ylamino] -2-methyl-1-oxopropan-2-ylcarbamate

[0218]
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WSC- HCI, HOBt DMFO [ 0231] The procedure of Exanple 14(a) was
repeat ed, except that

(2R) - 2- am no- 3- (1- net hyl- 1H i ndol- 3-y1) - N- ( 2- oxo- 8- ( 2-
oxopyrrolidin-1-y1)-1-(thiophen-3-ylnethyl)-1, 2, 384-

t et rahydr oqui nol i n- 3-yl | propanam de obtained in Exanple 8(b) (5.4 g) and
(R)-2-(tert-butoxycarbonyl am no) - 2- et hyl butanoic acid (2.4 g) were used,
whereby the title conpound (6.6 g) was yiel ded. NB(FAB)n12741Q§%FD

41- NVR( 400MHz,, DMBO- d6)
$5(ppm 0. 48(3H, t, J=H Nﬁzl 20( 3H, $) 1. bdggH $), 1. 55- !*N)5deHBoc

1.73(2H, m, 47 y,2.57-2.B H3. 03-
3.38(3H,m, 3 $ -4, 76(MQH¢I 4408t 28(
6.88(2H, m,6.9 "7H,‘ Q7(IH 0, J=8. OHZ), 7. 3

7.44(1H, 7. NG(T J=
Exanéle 2 7&;5? \ <

[0219]

The procedure of Example 14 (a) was repeated, except
that (2R}-2-amino-3-(l-ethyl-1H-indol-3-yl)-N-[2-ox0-8-(2-
oxopyrrolidin—l—yl)-1~(thiophen—3~ylmethyl}—1,2,374-
tetrahydroguinolin-3-yllpropanamide (206 mg} was used,
whereby the title compound (292 mg) was yielded.

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

'H-NMR (400MHZz , DMSO-de) :
§(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-
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-B-yl]-1-oxo-1-{2-oxo-8—(2—oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
ylamino}propan—z-ylamino]-2-methy1-1-oxopropan-z—ylcarbamate

{0221]
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Synthesis of tert-butyl 2-methyl-1-[(2R)-4-nethyl-1-oxo0-1-[2-
0X0- 8- (2-oxopyrrolidin-1-yl)-1-(pyridin-2-ylmethyl)-1, 213, 4-
t et r ahydr oqui nol i n- 3-yl am no] pent an- 2-yl am nol - 1- oxopr opan- 2- yl car banat e
[ 0233] [0234] The procedure of Exanple 14(a) was repeated, except that
(2R) - 2- am no- 4- et hyl - N-[ 2- oxo- 8- (2- oxopyrrolidin-1-yl)-
1-(pyridin-2-ylnethyl)-1, 2, 3, 4-tetrahydroqui nolin-3- yl]pentanam de (130
nmg) was used, whereby the title conpound (110 ng) was yiel ded. g
MS( FAB) n1 z635( MtH) .  LH W 400MHz, DVBO- d6) :

8(ppm 0. 82(3H,_d, J=6. ﬁ , 0. 85(3HBd J. 6b-%_l|i) 1.27(3H, %), ].lm

H $), 1. 35(9H%
) ( 14, 5\“&§°é'"66!"9$‘t J_,\ﬁz},’ks 59- 3
5. OG- 7. 35(%‘% 7. 38-
-8.48( [0235]han l e 25 nt hesi s

2.36(711, m), R .95

3.48(2H m, 4. 16¥4H,

7. 78( 2H, n)og,(%s H, A

of |

(2R) - 2- ( 2- am no- 2- net™y cropananido) 4- et hyl - [ ox pyrrolldln 1-
y1l)-1-(thi ophen-3-yl nmethyl)- 1,2,3,4 tetrahydrqu|noI|n 3- yI ent anam de

NHBoc

[0222]

The procedure of Example 14{a) was repeated, except
that {2R)-2-amino-3-{1-(2-fluoroethyl)-1H-indol-3-yl]~N-[2-
oxo-S—(z-oxopyrrolidin-l-yl)-1-(thiophen-3?ylmethy1)—1,2,3,4-
tetrahydroquinolin-3-yllpropanamide (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) :
8(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,F=15.5Hz) ,6.58(1H, s),
6.76(1H,dd,J=1.0,5.0H2) ,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,q4,J=
7.5Hz} .
[0223]
Example 24 (e}
Synthesis of tert-butyl 2-methyl-l-oxo-1-[{(2R)-1-oxo-1-[2-
oxo-8- {2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylamino] -3- (1-propyl-1H-indol-3-

yl)propan-2-ylamino] propan-2-ylcarbamate

B&



[ 0236] [ 0237] tert-Butyl

2-met hyl - 1-[ (2R) - 4- net hyl - 1- oxo- 1-[ 2- oxo0- 8-
(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylnmethyl)-1, 2, 3, 4-

t et r ahydr oqui nol i n- 3-yl am no] pent an- 2-yl am no] - 1- oxopr opan- 2- yl car banat e
(2.8 g) was dissolved in ethanol (28 nlL), and concentrated hydrochloric
acid (7.5 nL) was added thereto. The m xture was heated at 70C whil e being
stirred fl@2230 m nutes, and then neutralized with saturated aqueous sodi um
bi car bonat e sol uti on under cooling on ice. Subsequently, the resultant

m xture was extracted with chloroformand water, and the aqueoyy | ayer was

further extracted wigh a#0r of orm The organic | ayers were co ne ge
conbi ned organic Iaﬁar n'ﬂs washed sa rated aqueous q?dﬂﬂ/%bﬁﬂ%rl

solution, a , pver sodi hé%%#b | v sievapor at ed
under reduc : uereby t oun : s|yi el ded.

80C
{89(8H, d, %ﬁ?—u) 1)21(6 $) . -
2. 09( 7H,
2. 39%211% —77(1H, 53}14 5Hz) , 2. 94( 1H, dd, J=5. om m5

3. 44(1H, ), 3. 70- 3. 80( 1 4. 32-
4. 46(2H, m) , 4. 59( 1H, d, J=15. 5Hz) , 5. 16( 1H, d, J=15. 5Hz) , 6. 79( 1H, dd
,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, mj02292( 1H, dd, J=3. 0, 5. OHz) , 7. 93( 1H, d, J=7. OHz) . [0238]

The procedure of Example 14 (a) was repeated, except
that {2R)-2-amino-N-[2-ox0-8-{2-oxopyrrolidin-1-yl)-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydroguinolin-3-y1]-3-(1-
propyl-1H-indol-3-yl) -propanamide (470 mg) was used, whereby
the title compound (605 mg) was yielded.

MS{FAB)m/2755 (M+H) *

*H-NMR (400MHz , DMSO-ds, 80°C) :

8 (ppm)0.85(3H,t,J=7.0Hz),1.27(3H,8),1.29(3H,s),1.33(94,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
H,m),7.05-7.21(5H,m}),7.26-
7.41{(3H,m),7.55(1H,d,J=8.0Hz),7.79(1H,d4,J=7.5Hz} .

[0226]

Example 24 (f)

Synthesis of tert-butyl 1-[(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-tetrahydrogquinelin-3-ylamino]l propan-2-
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Exampl e 25(b) Synthesis of 2-am no-2-nethyl-N[(2R)-3-(1-nmethyl-1Hindol- 3-
y1l) -1 -o0x0-1-(2-0x0-8-(2-oxopyrrolidin-I-yl)-1-(thiophen-3-

yl methyl)-1, 2, 3, 4-tetrahydrogui nol i n- 3-yl am nol propan-2- yl]propanan de

[ 0239] [ 0240] The procedure of Exanple 25(a) was repeated, except
that tert-butyl 2-nmethyl-1-[(2R)-3-(1-nmethyl-1Hindol-3-yl)-

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

yl met hyl yy1hrdnd14-2-efataipdrnoguxopaiopans-2y lyd cianbppagpan- 2-

yl am no] - 1- oxopr opan- 2-yl carbamate (480 ng) was used, whereby the title
conpound {34y Iny) was yi el ded. MS(FAB) mf z627( MtH) + 1H NVR(400ML1z, DVSO- d6) :

HNMHBOC

Boc-Aib-OH |
WSC-HCI, HOBt
h B

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

fo228]

that (2R)}-2-amino-3-(l-isopropyl-1H-indol-3-yl)-N-[2-0Xx0-8-
(2 -oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl}-1,2,3,4-
tetrahydroquinolin-3-yllpropanamide (500 mg) was used,
whereby the title compouhd (545 mg) was yielded.

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

'H-NMR (4 00MHz , DMSO-ds, 80°C) :
5(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(18,d,J=15.5Hz),4.58-
4.72(2H,m),5.16(1H,d,J=15.5Hz2),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 (q)
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8(ppm 1.11(3H, $), 1. 15(3H, $), 1. 82-

2.45(6H, m, 2. 54(1H, dd, J=5. 5, 10. OHz) , 2. 58-2. 78(1H, m), 3. 03-

3.18(1H, m, 3.20-3.49(3H, m, 3. 73(3H,5), 4. 32-4. 81(3H, m, 4. 96-

5.29(1H, m, 6. 78(1H,d, J=5. 0Hz), 6. 99-7.23(711, m, 7. 34-

7.41(211,m, 7.58(1H,d, J=8. 0Hz), 8. 20( 1H, d, J=7. OHz) , 8. 38(1H, d, J= 8. OHz).

[0241] Exanpl e 25(c) SyntheS|s of

2- ani no- NeyHPReBiy lofettwrtt-hutydolRR-~2Hmettasdo - X254 0-38- (I2meEdirddi-i di n- 1

-y1l)-1-(thi ophen-3-yl net hyl) -

1, 2, 3, 4- t etdehyaou odxer 13- 13 -amiord plopaeaard Hidinmdttwl ) prlopanam de

[0242] [0243] The procedure of Exanple 25(a) was repeated, except
(thiophen-3-ylmethyl}-1,2,3,4-tetrahydroquinolin-3-

ylaminol propan-2-ylamino] -1-oxobutan-2-ylcarbamate

{02301
o
NH; HOLC. NHBoc NHBoc
WSC-HCI, HOBt (I'
° \ N DMF \(;(@
[0231]

The procedure of Example 14 (a) was repeated, except
that (2R}-2-amino-3-(l-methyl-1H-indol-3-yl)-N-{2-ox0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl}-1,2,3,4-
tetrahydroquinolin-3-yllpropanamide 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)"
'H-NMR (400MHz , DMSO-dg) :
d(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(24,m),6.98-7.23(7H,m},7.37(1H,d4,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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that tert-butyl 1-[(2R)-3-(1-ethyl-1Hindol-3-yl)-1-o0xo-1-[2-

0X0- 8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et r ahydr ogui nol i n- 3-yl am no] propan- 2-yl am no] - 2- net hyl -

oxopr opan-2-yl carbamate (285 ng) was used, whereby the title conpound (233
ng) was yiel ded. MS(FAB)n z641( M+tH) + ' H NMR(400MHz, DMSO- d6) :

8(ppm 1. 10(3H, $), 1. 14(3H, %), 1. 32(3H,t, J=7.0Hz), 1. 85-

2. 42( 6H, rgx et 26214, n), 3. 00- 3. 13(2H, m, 3. 25-

3.60(2H, M, 4. 15(2H, g, J=7.0Hz) , 4. 28- 4. 81(3H, m, 4. 95-

5. 27( 1H, ngyé: terg i1, af, miﬂ-l-h)t;ﬂi. CRO{(ieH hty, 117, [ow?)) “A- 0@ty 1>A-eroml -71238-
7.43(2H, m, 7.58(1H,d, J=8.011z), 8. 19( 1H, br) 8.35(1H,d, J=8. 0Hz). [0244]
Exanpl e 25&@58{$ﬂﬂ¢xnpgrnﬁlld1n 1-yl) -1- (pyridin-2-ylmethyl) -1,2,3,4-
2-amino-N-[(2R)-3-[1.-(2-fluoroethyl)-1Hi ndol - 3-

y1] - 1- oxotetzfemxodacpcau(mobm@wmmmqi -entan-L (v lamigivd r-13-oxopropan-2-
yl methyl)-1, 2, 3, 4-t et rahydr oqui nol i n- 3-yl am no] propan- 2-y1] -
2-nethy|pyb@mmbﬂmikﬁ[0245] [ 0246] The procedure of Exanple 25(a) was

repeat ed, except
[0233]

NH, Ao HNMHBM
@(E:jm WSC-HCI, HOBt @(Ivm\
- U0

{0234]

The procedure of Example 14 (a) was repeated, except
that {2R)-2-amino-4-methyl-N-[2-ox0o-8-(2-oxopyrrolidin-1-yl)-
1- (pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
yllpentanamide (130 mg) was used, whereby the title compound
(110 mg) was yielded.

MS (FAB)m/z635 (M+H)*

'H-NMR (400MHz , DMSO-de) :
8(ppm)0.82(3H,d,J=6.0Hz),0.85(3H,d,J=6.0Hz),1.27{(3H,s),1.30(3
H,s),1.35(9H,s),1.54-

2.36(7H,m),2.95(1H,d4,3=5.0,14.5H2) ,3.06(1H,t,J=14.5Hz) ,3.19-
3.48(2H,m),4724-5.16(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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that tert-butyl 1-[(2R)-3-[1-(2-fluoroethyl)-1Hindol-3-yl]-

1- oxo- 1- (2- ox0- 8- (2-oxopyrrolidin-1-yl)-1-(thiOphen-3-

yl methyl)-1, 2, 3, 4-tetrahydrogui nol i n- 3-yl am no] pr opan- 2-

yl am no] - 2- net hyl - 1- oxopr opan- 2-yl carbamate (316 ng) was used, whereby
title conpound (239 ng) was yielded. MS(FAB)mM z659( MtH) *

1H NVR( 400MHz, DMSO- d5, 800) : ) .

8( ppm) 1. Byrsrepisl afs(RR)$)2 1(ramingsmephylprppanamido) -4 -methyl -N-
2.39(2H,m, 2.59(1H,t, J=14. OHz), 2. 71( 1H,dd, J=5. 0, 15. OHz) , 3. 03-

3. 20( 2H, n}2 32281~ R (HPRHL 1 B i31-7o(viH, -, Y @phen-3-ylmethyl) -
4.48(3H m, 4.50-4.67(3H m, 4. 69-_ i

4. 78( 1H, ) , &. 314 -t ahvidy SR n el I2p-J5- ygd eEmtAnagmise. 7 21(8H, m), 7. 27-

7.34( 1H,

,7.40(1H, d, J=8. OHz) , 7. 58( 1H, d, J=8. OHz), 7. 84( 1H, d, J= 7. 0Hz).

[ 0247] Ex @ 25(e) Synthesis of
2- am no- 2- net hyl - N- H2R) - 1- oxo- 1- [ 2- ox0- 8- ( 2-
oxopyrrolidin-1-y1)-1-(thi o@hen-3-ylnethyl)-1, 2,3, 4-

o]
t et r ahydr ogui nol i n- 3-yl am nd] - opYl- 1H i ndol- 3-
y1) propan- 2-yl ] pr opangyi HBEIM?B‘QE 0249] p HN NH,

*1 o GLGEX

om ) 0{7 b

[0237]

tert-Butyl 2-methyl-1-[(2R)-4-methyl-1-oxo-1-[2-0ox0-8-
(2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylaminolpentan-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 hixture 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 aqueous 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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The procedure of Exanple 25(a) was repeated, except that tert-butyl

2- et hyl -1 -oxo-1-[(2R) - 1- oxo- 1- ( 2- oxo- 8- ( 2-
oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et rahydr oqui nol i n- 3-yl am nol - 3- (1- propyl - | E-i ndol - 3-

y1) propan- 2-yl am no] propan- 2-yl carbamate (499 ng) was used, whereby the
title conpound (406 ng) was yiel ded. MS(FAB) nl z655( MtH) *

1H Nt . | RCAQGMEZ 4 DYEE2( 6U80CH, , 80°C) -

8(Ppm 0.84(3H,t,J=7.5Hz),1. 11(3H,$), 1. 16(3H,.$), 1. 71-

1. 61( 2H, Y (pbrB2r.2708H, M=62583) ,0.89 (3H,d, J=6.5Hz) ,1.21 (6H,s),1.49~
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 ., @8 B& 3041 .4 ), 3. 68-

3.79(11,m,4.05(2H,t,J=7.0Hz), 4. 34-4.41(11Cm, 4. 52-

4. 64(2H, @, @K, I, & JELGEH0H)T 6. 4. 5HeH, &d, 231 081, O45). 06 184 5Hz) , 3. 35~
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]
Exanpl e 25(49 (3ymhesi B of . 8¢ &rH no- N [32R) - 3- (1-i sopropyl- 1H i ndol- 3-y1) - 1-
0x0- 1-[ 2- oxo0- 8- (2- oxopyrrolidin-1-y1)-1-(thi opnen- 3-

yl met hyl )4 14@( 31 X et rehiidt ohul i 1 512- A8 -dfi (I st olrdrs--BHp)], 6 . 79 (1H, dd

2- met hyl pr opanam de [ 0251] [0252! The procedure of Exanple 25(%) was
repeat ed, » Extept5 t4EE) +2rd1H0184 (14, m) ,7.10(1H,dd,J=6.5,8.5Hz) ,7.13-
1-[(2R)-3-(1-isopropyl-lk#indol-3-y1)-1-ox01-[2-oxo-81§2-oxopyrrolidin-I-yl
) - 1- (t hi ophh{3H ymhet 32 §1H, dd, J=3.0,5.0Hz) ,7.93 (1H,d, J=7.0Hz)".

1, 2,3, 4-tetrahydroqui nol i n-3-yl am nol propan- 2- Yl am no] - 2-
nethyl-1-5&%®$%pan-2-ylcarbanate (500 nmg) was used, whereby the title

conpound (368 ngy) was yiel ded. MS(FAB) N z655( M+H)
Example 25 (b)

Synthesis of 2-amino-2-methyl-N-{(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-tetrahydroquinelin-3-ylamino] propan-2-
yllpropanamide

[0239]

[0240]

The procedure of Example 25(a) was repeated, except
that tert-butyl 2-methyl-1-[(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-

yvlaminol -1-oxopropan-2-ylcarbamate (480 mg) was used, whereby
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1H NVR(400MHz, DMSO- dg, 80C) :

5(ppm 1. 12(3H,$),1.17(3H,$), 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,dg, 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. OHz) , 6. 95-

7. 02( 2H, Mhe .trle compound (343 mg) was yielded.

7.18(4H, m,7.25(1H %), 7. 32(1H,dd, J=3.0, 5. 0Hz), 7. 40(1H,d, J=8. 5

Hz), 7. 56(Md, rhply/ £897) (MGH6( 1H, d, J=7. OHz) . [ 0253] Exanpl e 25(g) Synthesis
of

(2R) - 2- aninepz-(a@ioyz-, BMB2RE: B: ( 1- net hyl - 1H ndol- 3-y1) - 1- oxo- 1- ( 2- oxo- 8- ( 2-
oxopyrrolidin-1-Y1)-1- (thiophen-3-ylnethyl)-1, 2,3, 4-tetrahydroguinolin-3-

yl am nol m@gﬁn-lz;ml (tgnamice 30254 . g0255] The procedure of Exanple
25(a) was repeated, except that tert-butyl

(2R) - 2- mes hyd ¢6H [if2R) -4 (16 ndd hg45 191 dsliz)3-2 . 58-2. 78 (1H, m) , 3.03-
y1) - 1- oxo- 1-[ 2- ox0- S- (2- oxopYrrolidin-1-y1)-1-(thi ophen- 3-
yl net hyl )3 13@( B An) £3 raowair o8 o) 8 3731 3 sio]pridpen-82- (3H,m) , 4. 96 -
yl am no) - 1- oxobut an- 2-yl carbanate (8.8 g) was used, whereby the title
conpound % 82& (1, mase yTe{ vedl, MK FAB) Ind . 801 Mi2BL)7H ,m} , 7. 34~
7.41(2H,m),7.58(1H4,d4,J=8.0Hz),8.20(1H,d,J=7.0Hz),8.38(1H,d,J=
8.0Hz).
[0241]
Example 25(c)
Syntheéis of 2-amino-N-([(2R)-3-{(1l-ethyl-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—z—yl]~2—

methylpropanamide

[0242]

| HN MHBoc HNMH,

cHCI

% EtOH Q(NIO J
50 °{7KC}(N

The procedure of Example 25(a) was repeated, except
that tert-butyl 1-[{2R)-3-(l-ethyl-1H-indol-3-yl)-1l-oxo-1-[2-
oxo-8- (2-oxopyrrolidin-1-y1}-1-{thicphen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-ylamino] propan-2-ylamino] -2-methyl-1-
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1-H NWVR (4 O0OMHz, DMSO d6):

5(ppm 0. 56(3H,t,J=7.5Hz), 1. 09(3H, $), 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, $), 4. 28-

4.77(3H,nm, 4.93-5.23(1H n), 6. 78(1H, d, J=5. 0Hz), 6. 97-

7.22(7H m,7.37(1H,d, J=8.0Hz), 7.39- 7.44(1H n),7.60(1H d, J=8. 0Hz), 8. 12-
8.24(1H, m, 8. 37(1H,d,J=8.0Hz). [0256] Exanple 25(h) Synthesis of .

(2R) - 2- ( (Syer=aramchrohzarbdwr)e 4038 g)- g-used, whereby the title
0X0- 8- (2-oxopyrrolidin-I-yl1l)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et r ahy drazppowtd nt 33 Y [dgle rmas am eladgd257) [ 0258]

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

'H-NMR (400MHz, DMSO-ds) :
3(ppm)1.10(3H,s),1.14(3H,s),1.32(3H,t,J=7.0Hz),1.85-
2.42(6H,m),2.55~-2.69(2H,m} ,3.00-3.13(2H, m),3.25~

3.60{(2H,m) ,4.15(2H,qg,J=7.0Hz)},4.28-4.81(3H,m) ,4.95-
5.27(1H,m),6.77(1H,4,J=5.0Hz),7.00(1H4,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-fluorcethyl)-1H-indol-3-
yl}-1-oxo-1-[2-0x0-8-(2-0xopyrrolidin-1-yl)-1- (thiophen-3-
ylmethyl) -1,2,3,4-tetrahydroquinolin-3-ylamino] propan-~2-yl] -
2-methylpropanamide

[0245]

o)
1y iy ><NHBoe Nz
N. - cHCI N.

o N N o N \ﬁ N

AR A AR

F F

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

that tert-butyl 1-[(2R)-3-[1-(2-fluoroethyl)-1H-indol-3-y1]-
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The procedure of Exanple 14(a) was repeated, except that

(2R) - 2- am no- 4- et hyl - N- ( 2- oxo0- 8- (2- oxopyrrolidin-1-y1)-

1- (thi ophen-3-ylnmethyl)-1, 2, 3, 4-tetrahydroqui nolin-3- yl]pentanam de (600
ng) and (S)-2-(tertbutoxycarbonyl am no)propanoic acid (279 ng) were used,
whereby tert-butyl (25)-1-[(2R)-4-nmethyl-1- Oxo-1-[2-o0xo- 8- (2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylnmethyl)-1,2,3,4-

t et r ahy drioquiondl - 12-3xg0 -dmi (Polqyarvarod idiamlny|l rlodépiopRen23 -yl car bamat e
(688 ng) was yiel ded. Subsequently, the procedure of Exanple 25(a) was

r epeat ed,ylmetantl tHat2 thet deprehdnepacdd nas -¥dSeined @rePéis 2nas used,
whereby the title conmpound (455 ng) was vyi el ded. NB(FA%)H!ZSZG(NHFD.-

1H NVR (40nmn§pq]1}ﬁmgqnyl-xﬁggppropan-z—ylcarbamate (316 mg) was used,

15(ppm 0. 88(6H, dd, J=6. 5, 9H2) , 1. 14(3H, d, J=7H2), 1. 54(2H, m), 1. 61( 2H, m, 1. 9-
2. 0( 2H, mwheEa(2ihe |2 sy Knempueny H23 % men)( Masd g igsiedsp) | 3
.31(11-1, m, 3.39(1H m, 3. 75(1H, br
s), 4. 39( 24§ t§AB). o9 MIB15. 5H2), 5. 16( 1H, d, J=15. 5H2), 6. 80( 1H
, d, J=5H2), 7. 03( 1H, br
s), 7. 12( TH-tMR 4D O8HZHRMSD.- 8¢ ( 285@W:, 7. 33(1H, M), 7. 91(1H, d, J=7H 2). [0259]
Exanpl e 25(i) Synthesis of (2R)-2-((R)-2-am nopropanam do) -4-net hyl - N-( 2-
0X0- 8- ( 2-bpgm)rir.dlli (GiHh-d)-,\11.)1-61-3¢, Is) o ghd¥-2-. Wi8réithyi) ), 21 23 -3, 4-
t et r ahydr oqui nol i n- 3-yl ] entananide}§0260]
2.39(2H,m),2.59{(1H,t,J=14.0Hz) ,2.71(18,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-~
tetrahydrogquinolin-3-ylamino] -3-{(1-propyl-1H-indol-3-
vl)propan-2-yl]propanamide

[0248]}
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[ 0261] The procedure of Exanple 14(a) was repeated, except that .

(2R) - 2- am no- 4- et hyl - N- [ 2- ox0- 8- ( 2- oxopyrrolidin-1-y1)-

1- (thi ophen-3-ylnmethyl)-1, 2, 3, 4-tetrahydroqui nolin-3- yl]pentanam de (600
ng) and (R)-2-(tertbutoxycarbonyl am no)propanoic acid (279 ng) were used,
whereby tert-butyl (2R)-1-[(2R)-4-nethyl-I-oxo-1-(2-o0xo0-8-(2-
oxopyrrolidin-1l-yl)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et r ahydr oqui nol i n- 3-yl am no] pent an- 2-yl am no] - 1- oxopr opan- 2- yl car banat e
(832 ng) was yiel ded. Subsd@uently, the procedure of Exanple 25(&) was

repeat ed, except that the c%rrpqmgder epared as described above B
whereby the title conppdﬁ@ ng) was yi el ded. NB(FAB)n145ﬂH§h% +
M+NM%400M??M. H c¢HCI N

5( ppm) 0. 88( 6 151 3H, d, J=14Hr—4=—53¢2H, @ 61(Y

1, J=14Hz) BIOH ( 1H, do

25(j) Synthesi s of (2F§-2((S)-2-am no-2- met hyl but anani do) =%
met hyl - N- ( 2- oxo- 8- ( 2- oxopyrrolidin-1-yl)-1-(thi ophen-3-

yl methyl)-1, 2, 3, 4-tetrahydroqui nol i n-3-yl ] pentanam de [ 0263]

jﬁ ,7.33(1H,n),7.92(?|?6_7=

[02439]

The procedure of Example 25(a) was repeated, except
that tert-butyl 2-methyl-1l-oxo-1-[(2R)-1l-oxo-1-[2-ox0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4~
tetrahydroquinolin-3-ylamino] -3- (1-propyl-1H-indol-3-
yl)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 (4 00MHz , DMSO-ds, 80°C) :

& (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,J3=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(24,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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[ 0264] The procedure of Exanple 14(a) was repeated, except that

(2R) - 2- am no- 4- met hY1- N-[ 2- 0x0- 8- (2- OxOpyrrOlidin-1-y1)-1-

(t hi ophen-3-yl net hYl)-1, 2, 3, 4-tetrahydroqui nol i n-3- yll pentanam de (600 np)
and (S)-2-(tert-butoxYcarbonYl am no)-2- methyl butanoic acid (320 ng) were
used, whereby tert-butyl
(25)-2-nmethyl-1-((2R) -4-nmet hyl-1-0x0-1-[ 2- oxo-8-( 2-

oxopyr r oldxai11--1[-2y Bpeot-8(-t (i -optepyrFopigdnt-y1l -2 -3 thiophen-3-

t et r ahydr oqui nol i n- 3-yl am nOl pent an- 2-yl ani nol - 1- oxobut an- 2- yl car bamat e
(881 ny) warethiydl)ddd 2, Subséguarhydroghd neddsedulvd aginpl pirgran28¢ 4} ! nas
repeat ed, except that the conpound prepared as descri bed above was used,
wher eby tZrenetingtleprcearemide 241 ng) was yi el ded. MS(FAB) i z554( M+H) +

1H NVR( 400MH1, DMSO- d6, 80C) :

8(ppm 0. 7B2>04, t, J=7Hz), 0. 87(61-1, d, J=6. 5Hz), 1. 15(314, 544(1H m
,1.54(21-1,m,1.63(31-1,m, 1. 85-

2.05(3H,m,2.30(214,m), 2. 7&(114,t,J=1411z), 2. 94(11-1, dd, J=5, 15§), 3
38(11-1,m, 3.76(1H m, 4. 38{21- E 4.58(18,d, J=15. 5H7), 5. 16(11], d, J-

15. 5Hz) . 6. 78( 111, d, JS5HHN Hedg H H,
s),7.11(1H, m L. 18 .33(1H, M, 7. THAH, d, J=7 3 nmpl e 25(k)
Synt hesi s of , i NO- 2- met-hyHsut-anantd

N[ 2- 0X0- 8- ( B 0XQp VA i l-y1)-1-(t Etophen- 3-

1, 2, 3, 4-tetrahjdr [ pent anani de [ 0266]

[0252]

The procedure of Example 25(a) was repeated, except
that tert-butyl 1-[{2R)-3-(1l-isopropyl-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-l-oxopropan-2-ylcarbamate (500 mg) was used, wher_eby
the title compound (368 mg) was yielded.

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

'H-NMR (400MHz , DMSO-dg, 80°C) :
§(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,dq,J=14.5,7.5Hz2),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),5.25(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,3=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



[ 0267] The procedure of Exanple 14(a) was repeated, except that

(2R) - 2- am no- 4- et hyl - N-[ 2- oxo0- 8- (2- oxopyrrolidin-1-y1)-1-

(t hi ophen-3-yl nethyl)-1, 2,3, 4-tetrahydroqui noli n-3- yl]pentanam de (600 np)
and (R)-2-(tert-butoxycarbonylam n0)-2- methyl butanoic acid (320 ng) were
used, whereby tert-butyl

(2R)-2-nmet hyl-1-[ (2R) - 4- met hyl - 1- oxo- 1- [ 2- Ox0- 8- ( 2-

oxopyrrol jghgryl -y1)-1-(thi ophen-3-yl methyl)-1, 2, 3, 4-

t et r ahydr oqui nolln- 3- Ylam nOl pent an- 2-yl am no] - 1- oxobut an- 2- yl car bamat e
(844 ny) masmplieelxkedy) Subsequently, the procedure of Exanple 25(a) was
repeat ed, except that the conpound prepared as descri bed above was used,
wher eby tdientHddie oonmuRINg (@it ary) - meetsh i - -0l R )MS(-RABMe I3 4(1+H) 4

1H NVR(400MHz, DMSCGd6, 80C)

8(ppm) 0. AHEH, 13 JFl5HZ)ox00 -88( BH dxal-al-b-)oxpe(3H, i9)ird- 1HH1IHA, -

J=14Hz), 1. 43(1H, M, 1.54(2H nm, 1. 64(3H, m, 1. 85-

2. 05( 3H, Mt 1A @fH et 39y BeetMyiH, 11 2510 HA e iyt oy o3 n) , 3

.75(1H, M, 4.39(2H, m, 4. 58(1H, d, J=16Hz), 5. 16( 1H, d, J=16Hz), 6. 79( 1

H, d, J=51-¥ImihdRddpdn-2-yl] butanamide

s), 7.10(1H,dd, J=6,9Hz), 7. 17(1H,d, J=7Hz), 7. 33(1H, dd, J=315Hz), 7.9

5(1H, d, J=f&54] [ 0268] Exanpl e 25(1)

[0255]

The procedure of Example 25(a) was repeated, except
that tert-butyl (2R)-2-methyl-1-[(2R}-3-{1l-methyl-1H-indol-3-
yl)-1-ox0-1-[2-0x0-8- (2-oxopyrrolidin-1-yl)-1-{thiophen-3-
ylimethyl) -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/2641 (M+H) "

'H-NMR (4 00MHz, DMSO-ds) :
5(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,J=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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Synthesis of N-[(2R)-3-(1Hindol-3-y1)-1-0x0-1-[2-0x0-8-(2-
oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-
t et rahydr ogui noli n- 3-yl am nOl propan- 2-yl) - 2- am no- 2- et hyl propanam de
[ 0269] [ 0270] The procedure of Exanple 14(a) was repeated, except that
(2R) - 2-am'no- 3- (1Hi nd01- 3-y1)- N-(2-0x0-8-(2-oxopyrrolidin-lyl)-1-(thiophen
-3-ylnethyl)-1, 213,4- tetrahydroquinolin-3-yl]propanam de (402 ng) was
used, whe¥ eby( ttem)- B34 (1H,d,J=8.0Hz) .
1-[(2R)-3-(1H i ndol-3-y1l)-1- oxo-1-[2-0ox08-(2-oxopyrrolidin-I-yl)-1-(thiophe
n-3-yl met BA96l1, 2, 3, 4-
t et rahydr oqui nol i n- 3-yl am nol propan- 2-yl am no] - 2- net hyl - 1-
oxopr oparsxanplardatiut e was yi el ded. Subsequently, the procedure of Exanple
25(a) was repeated, except that the conpound prepared as descri bed above
was used,Syichedis tde (2R) 62 cofpovhdanBorrapanatidalelddaethyl -N- [2-
M5( FAH) m z613( M+H) +

oxo-8- (2-oxopyrrolidin-1-yl)-1-{thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-B-yl]pentanamide

[0257]

_ 1) HBoc
H UH HO H,
> H HY
WSC-HCI :
0 HOBt, DMF ‘(A/j\

2) cHCI, EtOH

om »; oﬁ

[0258]

The procedure of Example 14(a) was repeated, except
that (2R)-2-amino-4-methyl-N-[2-ox0-8-(2-oxopyrrolidin-1-yl) -
1- (thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinoclin-3-
yllpentanamide (600 mg) and (S)-2-(tert-
butoxycarbonylamino) propanoic acid (279 mg) were used,
whereby tert-butyl (28)-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]l 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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1H NVR(400MHz, DMSO- d, 80C) :

8(ppm 1. 10(3H, $), 1. 16(3H, $), 1. 31-2. 02(4H, M, 2. 26-

2.34(2H, m, 2. 59(1H, dd, J=13. OHz) , 2. 72( 1H, dd, J=5. 0, 10. OHz) , 3. 08
-3.18(21-i,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. 514z),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, $),1 0.16(1H $).
[0271] BEXeSWEAB)2H(2826SMHIESi s of

(2R) - 2- (2- am no- 2- net hyl pr opanam do) - 4- net hyl - N[ 2- oxo- 8- ( 2- oxopyrrolidin-I-
y1) - 1- ( pyai-ghivR-(A-opivmet, mysio—al, 8oR: 4= t et rahydr oqui nol i n- 3-yl [ pent anam de
[0272] [0273] - The procedure of Exanple 25(a) was repeated, except
that tertypnlo ZevH)\da, Ir{a.2R)oHk ) mat.hyl3h, ax =IHEA -, 0xG482H, m) , 1. 61 (

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

t et rahydrzgunnal i 9 3- yl am no] pent an- 2-yl am no] - 1- oxopr opan- 2- yl car bamat e

(100 ng) was used, whereby the title conmpound (74 ng) was Yyi el ded.

VS( FAB) ml z 586 W) 12 .30 (2H, m) ,2.78 (1H,t,J=14Hz) ,2.91(1H,dd, J=5,15Hz},3
.31(1H,m),3.39(1H,m)},3.75(1H, br
s),4.39(2H,m),4.59(1K,d,Jd=15.5Hz) ,5.16(1H,d,J=15.5Hz) ,6.80{1H
,d,J=5Hz),7.03{(1H,br
s),7.12(1H,4d4,3=7,8.5Hz),7.17(2H,m) ,7.33(1H,m) ,7.91(1H,4,J=7H
z}.

[0259]

Example 25(i)

synthesis of (2R)-2-{(R)-2-aminopropanamido)-4-methyl-N-[2-
oxo-8- {2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide

{0260}

[ LT L]

1)
NH HO HBoc LN
H T 2 H Hz
H "0 H
WSC-HCI _ T oz
lgilg‘ HOBt, DMF
N N o]

-

oﬁ b 2) cHCI, EtOH oﬁ \[}

[0261]
The procedure of Example 14 (a) was repeated, except
that (2R)-2-amino-4-methyl-N-[2-0ox0-8-(2-oxopyrrolidin-1-yl) -

1- (thiophen-3-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-
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1H NVR( 400MHz,, DVSO- d6) :
8(ppm 0. 87(3H, d, J=6. 5Hz), 0. 89(3H, d, J=6.5Hz), 1. 17(314, %), 1. 17(3
H $),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(111,n), 8.40-8.53(2H, n). [0274] Exanple 26 Synthesis of
t ert - but yllipgrtgr&amida ol 80 byeg)l,and, R) -2- (tert-
t et r ahydr oqui nol i n- 3-yl am no) - 4- net hyl - | - oxopent an- 2 -
yl ani no) -Butmstymerbdorglopr oparpropanairb etk (00873)9) Wexrslused, The
procedure of Exanple 14(a) was repeated, except that
Nt ert - butteayetelr bogigt -kt oi €8butdyT | R 4 eS8y Jgh - Atk Wusled oXghdr By t he
title conpound (1.1 g) was yielded. NMS(FAB)n z476( M+H) "'
'H.NNR(40@mmgy¢m@ij@ﬁ»11-yl)—1—(thiophen—3-ylmethyl)— (2,3,4-
5(ppm 0. 83(3H, d, J=6. 5H1), 0. 86(3H, d, J=6. 5Hz) , 1. 28(3H, $), 1. 30( 3H,
s), 1. 36( Me W aliyd3equiass Bin 1) - YL Jrelo Igsiian 2 -4/ zguino] - 1 -oxopropan-2-
4.40(2H m,5.05(2H $), 6. 42(1H, d, J=7. 0Hz) , 6. 54( 1H, d, J=7. OHz) , 6. 6
9( 1H, t, J=Blcarharfae ( (88 Dryg)7 . Wig DH L db. 0FEPSsIveEntlyd, 585 OH
z),8.31(1H, $). [0277] Exanple 27

procedure of Example 25(a) was repeated, except that the

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

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

*H-NMR (4 00MHz , DMSO-ds, 80°C)

8 (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(24,m),2.78{(1H,t,J=14Hz),2.94 (1H,dd, J3=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,J3=15.5Hz),6.99(1H,d,J=5Hz),7.13(1H,br
s),7.20(1H,m),7.16{(1H,d,J=7Hz) ,7.33(1H,m),7.92(1H,d,J=7Hz}.
[0262]

Example 25(3)

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

[0263]
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Synthesis of tert-butyl 1-1(2R)-1-[8-(4-chl orobutanam do)- 2-

oxo-1, 2, 3, 4-t et rahydr oqui n01i n- 3-yl am n0] - 4- net hyl - | - oxopent an2-yl am no) - 2-
met hy1- 1- oxopr opan- 2-yl carbamate [0278] [0279] The procedure of
Exanpl e 20 was repeated, except that tert-butyl

1-[(2R) - 1-[ 8-am no- 2- oxo-1, 2, 3, 4-t et r ahydr ogui nol i n3-yl am no] - 4- met hY1- 1- ox
opent an- 2-yl am no] - 2- net hyl - 1- oxoprgpan-2-yl carbamate (8.2 g) was used,
whereby the title conpound (10. 319) s Nhgkged. V5( FAB) ml 3581 ( M+H) *

H NVR(400MHz, DVSO- d6) : :
8(ppm) 0. 83(3H, d, J=6. 5H4l) , Ahr(3H R ). 1. 29(3H, $), |4
s), 1. 36(9H, $), 441 : , m 12, 48-

~Ny) , 1. 98-
2.58(2H, m, 2.8 , 3. 71(2 = )
4.48(2H, m, 6 9 &9& n
7.15(2H, m, O H, 8. OHz), 7. 3peHCHELOM m) , 8] 02
8.20(1H m, 9 (1 \9. 9(1H,$). [ 0280] Ex N. 2 thesis of tert-butyl
2-methyl -1-[(2 1- 1- oxo-1-[ 2-

0X0- 8- (2- oxopYr rol i din- 1-y1)-1, 2, 3, 4- t et r ahydr ogui nol T9- 3-
yl am no] pent an- 2- yl am no] - 1- oxopr opan- 2-yl car bamat e [ 0281]
[0264]

The procedure of Example 14 (a) was repeated, except that
(2R)—2—amino—4—methyl—N—[2~oxo—8—(2—oxopyrrolidin—lwyl)-l—
(thiophen—B-ylmethyl)—1,2,3,4—tetrahydroquinolin—3-
yllpentanamide (600 mg} and ($)-2- (tert-butoxycarbonylamino) -2~
methylbutanoic acid (320 mg) were used, whereby tert-butyl
(2S)—2—methyl—1—[(2R)—4—methyl-l—oxo—1—[2-oxo-8-(2—
oxopyrrolidinnl—yl)-1—(thiophen—3—ylmethyl)—1,2,3,4—
tetrahydroquinolin~3-y1amino]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/2554 (M+H) "

1H-NMR (400MHz, DMSO-ds, 80°C) :
6(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(1H,t,J=14Hz),2.94(1H,dd,J=5,}5Hz),3.
38(1H,m),3.76(1H,m),4.38(2H,m),4.58(1H,d,J=15.5Hz),5.16(1H,d,J=
1%.5Hz),6.78 (1H,d, J=5Hz),7.03 (1H,br
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Cl [0282] The procedure of Exanple 21 was repeated, except that
tert-butyl 1-[(2R)-1-(8-(4-chl orobutananido)-2-0x0-1, 213, 4-

t et rahydr ogui nol i n- 3-yl am no] - 4- net hyl - 1- oxopent an- 2-yl am no] -

2-met hyl - | - oxopr opan- 2-yl carbamate (10.0 g) was used, whereby the title
conmpound (7.05 g) was yielded. MS(FAB) N z544(M+H)' 1H NVR(400MHz, DMSO- d6) :
8(ppm O 3 0 I/ H7d331 7)7 19 PBIBHE A)=TH B 3H,

s), 1. 36?81%Iﬁ$@€1%ﬁ1 %%%gzﬁ w) B D7) BB A)S

2.19(2H@ g 40(2H, t, J=8. 0Hz), 2 92(1Ht J=15. 0Hz), 3. 01( 1H, dd, J=

6.5, 15. B¥6§°8. 55-3. 74(2H, ), 4. 25- 4. 48(2H, ), 6. 99( 1H, t, J=8. OHz) , 7. 06( 1H, br
s),7.11( 1H, d J=8.0Hz), 7. 18(1H,d, J=8. 0Hz), 7. 52-7. 71(1HLm, 8. 00-

8. 16(1Fﬁﬁim9 97%§FF$) [ 0283) Exanple 29 Synthesis of tert-butyl
2-nmethyl-1-[ (2R)-4- nethyl 1- 0x0-1-[ da) 4-methyl-

0x0- 8- ( 3yoxbpgisobEdi( AR Qixi&l(?h@@bﬁ@nZ2m9FH¥%h9F?nimh 3) zi-metay

-[2—oxo-8~(2—oxopyrrolidin—1—yl)—1—(thiophen—3—ylmethyl)-
1,2,3,4mtetrahydroquinolin-B—yl]pentanamide

[0266]

1 Hojg(NHBoc
H NH ’ HU/%>§?H2
m wsc Hcl
HOB, DMF _ ‘n/j\

N 2) cHCI, EtOH

O

[0267)

The procedure of Example 14 (a) was repeated, except that
(2R)—2~amino~4—methyl—N—[2—oxo—8—(2—oxopyrrolidin—l—yl)—l—
(thiophen—B—ylmethyl)—1,2,3,4—tetrahydroquinolin-3—
yl]pentanamide (600 mg) and (R) ~2- {tert-butoxycarbonylamino) -2~
methylbutanoic acid (320 mg) were used, whereby tert-butyl
(2R)—2—methyl—1~[(ZR)»4—methyl~1—oxo—l—{2-ox0*8-(2—
oxopyrrolidin—l—yl)-1—(thiophen—B—ylmethyl)—1,2,3,4-
tetrahydroquinolin—3—ylamino]pentan-2-ylamino]—l—oxobutan—2—
ylcarbamate (844 mg) was yielded. 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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t et r ahydr ogui nol i n- 3-yl am nOl pent an- 2-yl am nol - 1- oxopent an- 2- yl car bamat e
[ 0284] [ 0285] The procedure of Exanple 8 was repeated, except
that tert-butyl 2-methyl-1-[(2R)-4-nethyl-1-oxo0-1-[2-o0x0-8-(2-
oxopyrrolidin-1-y1)-1, 2, 3, 4-tetrahydroqui nolin-3- _

yl am no] pent an- 2- yl am no] - 1- oxopent an- 2-yl carbamate (3.0 g) was used,

wh by, t ti 7 yel ded. MS(FAB) n1 z640( M+H) +
wher eb {%gm%%%ggg?@@@ ©3) 7329) yYesqyh el de ( FAB) i 2640( M+H)

8(ppm 0. 83( 3H, d, J=6, 0.86(3H,d, J=6.0Hz), 1. 29(3H, $), 1. 31(3

H$), 1. Eﬂ%égﬁ?é‘j‘{i?gé?‘!ﬁg}b(sH, M, 1. 74-2. 48(4H, ), 2. 65-

2.79(1H, m, 2.82-2.88(1H m, 3. 23-3. 75(2H, m , 4. 25-

4. 82( 3H, HNIBR GO0 BG4 NGO de6 SPIELH, br s), 6. 82- 6.88(1H, ), 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. OHz), 7

.53-7. T3¢ Ak, $9 198 256 16k5) , 0[ 9886k, £, J-15Hz) , 1.16(3H,s),1.19(1H,d,
J=14Hz},1.43(1H,m),1.54(2H, m),1.64 (3H,m),1.85-
2.05(3H,m),2.30(2H,m),2.77(1H,t,J=14Hz),2.94(1H,m),3.39(1H,m),3
.75(1H,m),4.39(2H,m),4.58(1H,d,J=16HZ),5.16(1H,d,J=16H2),6.79(1
H,d,J=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),7.9
5(1H,d,J=7Hz) .
[0268]
Example 25(1}
Synthesis of N*[(2R)-3—(1H—indolﬂ3—yl)—1-0xo-1—[2—ox0—8—(2—
oxopyrrolidin-l-yl}—i—(thiophen—B-ylmethyl)-1,2,3,4—
tetrahydroquinolin—3-ylamino]propan*z—yl]-2~amino~2~

methylpropanamide

[(0269]

H Y 1) Boc-Aib-OH 4 H@%&Hz

WSC-HCI
o HOBt, DMF w
N _ - N o
HN 2) cHCI, EtOH
O{J o {7 \Q HN

[0270]

The procedure of Example 14(a) was repeated, except that
(2R)—2—amino—3~(lHFindol—B—yl)—N-[2—oxo—8—(2—oxopyrrolidin-1—

yl)—1—(thiophen—3—ylmethyl)—1,2,3,4—
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Exanpl e 30 Synthesis of

(2R) - 2- (2- am no- 2- et hyl propanam do) - 4- net hYl - N[ 2- oxo- 8- ( 2- oxopyrrolidin-1 -

y1l)-1-(thi ophen-2-yl nmethyl)- 1,2, 3, 4-tetrahydrogui nolin-3-yl]pentanam de

[ 0287] [ 0288] The procedure of Exanple 25(a) was repeated, except

that tert-butyl 2-methyl-1-[(2R)-4-nethyl-I-oxo0-1-[2-0x0-8-(2-

oxopyrrolidin-l-yl)-1-(thiophen-2-ylnethyl)-1, 2,3, 4-

t et r ahy dneguiahytinegiiibdiinrGl-yé i paeranamadien g 02- wgopwasansed. yl car bamat e

(3.50 g) was used, whereby the title conpound (2.02 g) was yi el ded.

V5( FAS) nmwhad@v et tHHudyR( A00NER) BISO1#6)indol -3-y1) -1-oxo-1- [2-0x0-

6(ppm 0. 87(3H, d, J=6. 0Hz), 0. 89(3H, d, J=6. 0Hz), 1. 19(6H, 5), 1. 43-

1. 67(31- B2 -boepy@ 201441 -¥1291 - (thiophen-3-ylmethyl) -1,2,3,4-

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, e tABRd-cRf(i314 1njn -3 -18-aHiet( pHoppns 278l amibolsP -eeghyl-1-

6.91(1H, m,7.13(1Ht,J=7.5Hz), 7. 17-

7. 29( 2H, mxchR3akH, 0 y<mrdidmate 96<8 yigltddor 8ybgedg¢ntiv, JEFeS5Hz) .
procedure of Example 25(a) was repeated, except that the
compound prepared as described above was used, whereby the
title compound (300 mg) was yielded.

MS (FAB)m/2z613 (M+H) "

'H-NMR (400MHz , DMSO-dg, 80°C) :

8 (ppm) 1.10(3H,s),1.16 (34,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,d4,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-oxopyrreolidin-1-yl)-1-{pyridin-2-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yljpentanamide

(0272}
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[ 0289] Exanple 31 Synthesis of tert-butyl

1- ((2R) - 1- (8- am no- 2- 0x0- 1- (pyri di n- 2-

yl methyl)-1, 2, 3, 4-tetrahydroqui nol i n-3-yl am no) - 4- net hyl - 1-

oxopent an- 2- Yl am no) - 2- et hyl - 1- oxopr Opan- 2-yl carbamate [0290] NHBoc
CrEir coN , NaH DWVF N ONH NH2 14

O

O
| H
H@M"B“‘ H ng 2
P RSN
N . N

EtOH

22X

[02731

The procedure of Example 25(a) was repeated, except
that tert-butyl 2-methyl-1-[(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-ylamino] -1-oxopropan-2-
ylcarbamate (100 mg) was used, whereby the title cqmpound (74
mg) was yielded.
MS(FAB)m/z535 (M+H)"*
'H-NMR (400MHz , DMSO-ds) :
8(ppm)0.87(3H,d,J=6.5Hz),0.89(3H,d,J=6.5HZ),1.17(3H,s),1.17(3
H,g),1.43-1.63(3H,m),1.70-
2.34(6H,m),2.94(1H,dd,J=5.0,14.5H2) ,3.07(1H,t,J=14.5H2) ,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-o0x0-1,2,3,4-
tetrahydroguinolin-3-ylamino}-4-methyl-1-oxopentan-2-
ylamino) -2-methyl-1-oxopropan-2-ylcarbamate

[06275]
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[ 0291] tert-Butyl 1-(1-(8-am n0-2-o0x0-1, 2,3, 4-

t et rahydr oqui nol i n- 3-yl am no) - 4- net hyl - | - oxopent an- 2-

yl am no) - 2- met hy1- 1- oxOpr opan- 2-yl carbamate (1.04 g) and 2-
(bromonet hyl ) pyri di ne hydrobrom de (553 ng) were sequentially added to

N, N- di met hyl f or mal dehyde (7.5 nL), and sodi um hydride (174 ng) was added in
two portions to the m xture under cooling on ice, foll owed stirring for
two hours. The resul tggat m xture was extracted with ethyl ac ta?ﬁ4 Pe
water, and the agq qu Rayer ROCFAID@AH extracted wit t The

organic | ombi nedWSSHChHOBI ned or ganj ¢ ay dried over
sodium s ent Was evapor at ed und eduted Jpressure, and the
t hus-reco S puri flamth hr ough s Ou '

chr omat ogr (hexane : ethyl acetate =1 : 2), whgreby the title conmpound

(393 ny) was “yi el ded. MS(FAB)nf z567(M+H) + 11-1 (400MHz , DWVSO- d5)
o(ppm 0. 80(3H, d, J=6. 5Hz), 0. 83(3H, d, 6. 5Hz), 1. 25(3H, $), 1. 28( 3H,
s), 1. 34 ﬁ?ﬁ% ,1.40-1.45(1H nm, 1. 50-

7

1. 66( 2H, 2(1H dd, J=5. 0, 10. OHz) , 2. 94(1H, t, J=14. OHz) , 4. 24-
4.33(2H, m (4. d 2 1 5 2 h

6. 5&(1H d, 3% Hffcﬁégé?la% h5§§ggéz??g?gz%§ﬁ F@ eétéé()b&@épt £hat
9(1H, br), 7. 23(1H, dd, J 5.0Hz) , 7.31(1 5 o
7(61(1r§nf81t§EU?°¥8€iﬂbﬁrY% §§lh§l %Tgygig §i§§? 554 13 33523 b202]
Exanpl e 32 Synthesis of tert-buty ﬁ(z R) - %? | am no) - 2- oxo- 1-
(pyri di whargbyethyl Fitlg, QOEPPéPFaHQd OGU|H8F|H1 ﬁlno)-4-
nethyl-l-oxopentan 2- ylanlno) 2- met hyl - 1- oxopr opan- 2- yl carbamate [ 0293]

S{FAB)M/z476 (M+H) "
'H-NMR (400MHz , DMSO-ds) :
6(ppm)0.83(3H,d,J=6.5Hz),0.86(3H,d,J=6.SHz),1.28(3H,s),1.30(3H
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),6.6
9(1H,t,J=8.0Hz),7.04(1H,br),7.61(1H,d,J=6.0Hz),8.01(1H,d,J=5.0H
z),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—y1amino]—4—methyl—1-oxopentan—
2—ylamino]—2—methy1~1—oxopropan-2—ylcarbamate

[0278]
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[ 0294] tert-Butyl 1-((2R)-1-(8-am no-2-o0xo-1-(pyridin-2-

yl methyl)-1, 2, 3, 4-t et rahydr oqui nol i n-3-yl am no) - 4- net hy1- 1-

oxopent an- 2- yl am no) - 2- net hyl - 1- oxopr opan- 2-yl carbanmate (59 ng) and

acet al dehyde (29 pL) were sequentially added to acetonitrile (730 M), and
sodi um cyanobor ohydride (7 ng) and acetic acid (18 gL) were added to the
m xture under cooling on ice, followed by stirring for 5 mgutes. The
resultant m xture was_extracted with ethyl acetate and satu at%ﬂ4 ggueous

sodi um bi carbonate sohution, and the aqueous |ayer wa fHM ract ed
with ethyl acetate Bﬂpc I ers were co |n ., @nd i he conbl ned

organi c | ayer was th sat ueo aﬁrélgfe sol ution,
f ol | oweo Tyt sodlun1§hlfate The s Gv at ed under

reduced d the t hus-recao ﬁgresmu pdrified through
H\Iﬁ‘é 3;

n

silica ge oh 0 chro tographys Hacetate = 1 : 1), whereby
the title ound (58 ng) was yi chgRFt V5( FAl n12595( Mt+H)

211- NMR(400 , DMSO- dO: Cl

6(ppm 0. 79( 3H, d, J=6. 5Hz) , 0. 83(3H, d, J=6. 5Hz) , 1. 10(3H, t, J=7. OHz

), 1. 25(3 %31. 28(3H, $), 1. 35(9H, $), 1. 39- 1. 45( 1H, m) , 1. 50-
1. 66(2H, ﬁ? 74( 1H, dd, J 5 0, 10. OHz) , 2. 88- 3. 10( 3H, m) , 4. 22-

4.322H . 4,892 8) o8, 561 e hEhoRe59b Had. JoFeatkl, Sehbbdtt cha

T EIE TOERRY PR PP —
Exanple3§§lamino}—4—methyl—1—oxopentan—2—ylamlno]~2—methyl—1-
oxopropan-2-ylcarbamate (8.2 g) was used, whereby the title
compound (10.3 g) was yielded.
M3 (FAB)m/z581 (M+H) "
'H-NMR (400MHz, DMSO-de) :
5(ppm)0.83(3H,d,J=6.5H2),0.87(3H,d,J=6.5Hz),1.29(3H,s),1.31(3H,
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),2.69(1H,s).
[0280]
Example 28
Synthesis of tert-butyl 2-methy1-1—[(2R)—4—methyl~1—oxo—l—[2—
0x0-8—(2—oxopyrrolidin—1—y1}—1,2,3,4—tetrahydroquinolin—3-
ylamino]pentan—z—ylamino}-l—oxopropan—2—ylcarbamate

[0281]
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Synt hesi s of (2R)-2-(2-am no-2-nethyl propanan do) - N- ( 8-

(et hyl am no) - 2- oxo- 1- (pyridin-2-ylnethyl))-1, 2, 3, 4-

t et rahydroqui nol.i n- 3-y1) - 4- net hyl pent anam de [0296] (0297] The procedure
of Exanple 25(a) was repeated, except that tert-butyl

1- H2R) - 1- ( 8- (et hyl am no) - 2- oxo- 1- (pyri di n- 2-

ylnethyl)-1,2,3,4-tetra ydroquinolin 3-yl am no) - 4- net hyl -

oxopent an- 2-yl am no) - 2- ¥ - 1- oxopr opan- 2-yl carbamat e®Q( 67 ng) was used,

whereby the title ¢p %rg) was vyi el ded. NB(F@ﬁQ ag-H) *
" H- NVR( 400ML; Jz Dnvgo

5(ppm 0. 85 d, @o 87(3H, NaHt7. 0Hz)
), 1. 15(3H, $)4N, 43- 1. 59C3HTY 1. 98,
2. 05(2H, ), ElHdeSOlOOHz‘?EQlBl(B

4. 42( 2H, .!’2(2H $), 6. 28- o ﬁ
6. 35( 1H, n) 6. 56(1H,d, J=7.5Hz), G 61(1H, d, J=8\0HZz), 6. 98(1H,t, J=
7.5Hz),7.27(1IH &8, J=2.0,5. 0Hz), 7. 37(1H,d,J:8.0Ft),7.73-
7. 80( 1H, n% 8 03(1H br),8.32(1Ht,J=4.0Hz), 8.47(1H,d, J=4. 5Hz) . (0298]
Exanpl e (8 ? } Synthesis of
(2R) - 2- ( 2- am no- 2- et hyl propanam do) - 4- net hyl - N[ 2- oxo0- %% Exggx roIidin-I-
y1) - 1- (t hi opfAde- prpcesirg Pf Exprple. ?étW&ﬁyH?S gitRBri A*35YH pentanam de
hydr ochl ori de [ 0299] ,

tert-butyl 1—[(2R)-1—{8a(4-chlorobutanam1do)-2—oxo—l,2,3,4—

tetrahydroquinolin—3—ylamino]—4—methyl—l—oxopentan+2-ylamino]~
2-methyl-1l-oxopropan-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) *
8(ppm)0.83(3H,d,J=6.0Hz),0.87(3H,d,J=6.0H2),1.28(3H,s),1.31(3H,
s),1.36(9H,s),1.44-1.72(3H4,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=
6.5,15.0H2),3.55-3.74(2H,m),4.25-
4.48(2H,m),6.99(1H,t,J=8.0Hz),7.06(1H,br
s),?.ll(lH,d,J=8.0Hz),7.18(1H,d,Jﬂ8.0Hz),7.52~7.71(1H,m),8.00—
8.16(1H,m),9577(1H,s).

{0283]

Example 29

Synthesis of tert-butyl 2-methy1-1—[(2R)—4-methyl—l—oxo—1—[2—
oxo—8~(2-oxopyrrolidin—1—yl)-1—(thiophen—2—y1methyl)—1,2,3,4—
tetrahydroquinolin-B—ylamino]pentan—Z—ylamino]wl—oxopentan—Z-

ylcarpbamate
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[0300]
(2R) - 2- ( 2- Am no- 2 nmet hyl propanam do) - 4- net hyl - N- ( 2- 0x08- ( 2- oxopyrrolidin-1| -
y1l)-1-(thi ophen-3-yl nmethyl)-1, 2, 3, 4- tetrahydroqui nolin-3-yll| pentanam de
(1.5 g) was dissolved in isopropyl acetate (68.5 nL), and 4N hydrochloric
acid in ethyl acetate (0.95 nlL) was added thereto. The m xture was stirred
at 55C for one hour, and then left to stand to cool to roomtenperature.
The forne2s4dci pitates were recovered through filtration, washed with

i sopropyl acetate, and dried under reduced pressure, whereby the title
conpound (1.47 g) was yieldgd. 'H NVR(400MHz, DMSO- d6, 80C)

5(ppm 0. 88( 3H, d, J=6. OHz) 0. 1(3,“,.3‘,& =6. OHz) , 1. 53- NHBoc

1.70(9H, ny, 1. 90- 2. 06( 2% HN H HY
2.39(2H M, 2.8 m@ 2. 94( 1Nati DMS_ 0, 14@ﬁn
3.43(1H,m, 3.7 L H 38- o
4.49(2H, ), 4. SO ),5.17(1 296. OHz)

6. 80( 1H, M), 7. 04+ (4H m, 7.32. Hrﬂ»@

7.34( 1H, rr),?OQ@dJ 7.0Hz), 8.10-8. 25(3H, ). e 34(h)
Synt hesi s of 2-a no-2-nethyl-N[(2R)-3-(1- nethyl |nd

y1l) - 1- oxo- 1- ( 2- ox0- 8- (2- oxopyrrolidin-1-yl)-1-(thiophen- 3-
yl net hyl ) pd28513, 4-t et r ahydr oqui nol i n- 3-yl ani nol propan-2- yli propanam de
hydr ochl ori de [ 0302]

The procedure of Example 8 was repeated, except that
tert-butyl 2-methyl-1-[(2R)-4-methyl-1l-oxo-1-[2-0Xx0-8-(2-
oxopyrrolidin-1-yl)-1,2,3,4-tetrahydrogquinolin-3-
ylamino] pentan-2-ylamino] -1-oxopentan-2-ylcarbamate (3.0 g)
was used, whereby the title compound (3.73 g} was yielded.

MS (FAB)m/2640 (M+H)’

'H-NMR (400MHz, DMSO-ds) :
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{(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(1H,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=7.5Hz2),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- (thicphen-2-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide

[0287]
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00 [ 0303] 2- Ami no- 2- et hyl - N- P2R) - 3- (1- et hyl - 1H i ndol1- 3-y1) - 1-
0X0- 1- (2- oxo0- 8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-

yl methyl)-1, 2, 3, 4-tetrahydroqui nol i n- 3-yl am no] propan-2- yllpropanani de
(116 ng) was dissolved in ethanol (1.0 and 1IN hydrochloric acid (161 ul)
was added thereto. Subsequently, the solvent was evaporated under reduced
pressure, whereby the tit|le conmpound (103 ng) was yi el ded.

" H- NVR( 400MHz, DMVSO- d6, 80

5(ppm 1. 36(3H, $), 1. 51(@@ NHBao 04(2H ), 2. 24-
2.38(2H, M, 2. 69( 1H, tH 470Hz), 2. 80( 1H, dd, J=5

10(

1H, dd, J=5. 0, mJSRMIOI—E) 3.

3.42(1H, M, 3 - 78:3. 78( 6-

4.43(1H, M, 4. %8( C&J— 5.5 651&" o©

4. 71( 1H, mp S, M( 1 =15.5Hz),6 79(1H, d, J=0 ,
7.03(2H,.n)§(g7§’-7. H ), 7. 32-

7.35(2H, n, 7. 64( 1H™,J=8. OHz) , 8. 05( 1H, d, J=5. OHz) , 8. 1§(3H, $),8
28(1H’%b%§%jOFE)' [ 0304] Exanpl e 34(c)

The procedure of Example 25(a}) was repeated, except that
tert-butyl 2~methy1—1-[(2R)—4—methyl-l-oxo—1-[2—ox0v8—(2—
oxopyrrolidin-l—yl)-l—(thiophen—Z—ylmethyl)~1,2,3,4—
tetrahydroquinolin-3—ylamino]pentan—z—ylamino]-l—oxopentan-z—
ylcarbamate (3.50 g) was used, whereby the title compound (2.02
g) was yielded.

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

'4-NMR (400MHzZ , DMSO-dg) :
B(Ppm}0.87(3H,d,J=6.OHz),0.89(3H,d,J=6.0H2),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 5),6.84-
6.91{1H,m),7.13(1H,t,J=7.5H2),7.17—
7.29(2H,m),7.33 (1H,d, J=5.0Hz) , 7.96-8. 18 (1H,br
s),B8.49(1H,d,J=7.5Hz) .

[0289]

Example 31

synthesis of tert-butyl 1—((2R)—1—(8—amino—2—oxo—l~(pyridin72~
ylmethyl}—l,z,3,4—tetrahydroquinolin—3—ylamino)“4-methy1—l—

oxopentan—Z—ylamino)~2-methyl—l~oxopropan—2~ylcarbamate
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Synt hesi s of

2-am no- N- H2R) - 3- (1-et hyl - 1H i ndol- 3-y1) - 1- oxol-[ 2- oxo0- 8- (2- oxopyrrolidin-1
-y1l) - 1- (t hi ophen-3-yl net hyl) -

1, 2, 3, 4-t etrahydroqui nol i n- 3-yl am no) propan- 2-y1] - 2- net hyl propanam de
hydrochl ori de [0305] 3>e2 HCI [0306] The procedure of Exanple 34(b)
was repeated, except that

2-am no- N§3PH) - 3- (1-et hyl - 1H-i ndol-3-y1) - 1- oxo- 1- ( 2-
oxo-8-(2-oxopyrro|idin-I-yl)-l-(thiophen 3-ylnmethyl)-1, 2,3, 4-

t et r ahydr ogui nol i n- 3-yl am nol propan- 2-y1] - 2- net hyl pr opanam de (23517<&H

used, whereby the titl conEPund p Was yi el ded.
1H Nl\/R(400M—Iz DVBQ n?

5(ppm) 1. 26- 1. 36( 6 (3H, ), 1 o oMy 1y 2 69

2. 81( 2H, n') 7 , od, J¥10. 5Hz, 14. OFZ) 8(1IH,dd, J= Gl R 0

2, 3. 40- 3. x AN 00 4u20(2H,n),4.3§ﬁu}82(3H n,5.00. N

5.22(1H, M, H£51+Pd,J =4.5Hz), 7. 01( 1H, t , J=7. 5Hz) , 7. 06- NHg, ., 7. 40-
7.46(2H, ), NH2g! 1H d, J=8. OHz) , 8. 04( 3H. $), 8. 50( 1H, d, J=8. 5Hz) I8

. 64(1H, d, 328. OHz) . [0307] N~

[0291]

tert-Butyl 1-(1-(8-amino-2-ox0-1,2,3,4-
tetrahydrogquinolin-3-ylamino) -4-methyl-1l-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 scodium 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 éompound
{393 mg) was yielded.
MS (FAB)m/z567 (M+H) *
'H-NMR (400MHz, DMSO-ds) :
8 (ppm) 0.80(3H,d, J=6.5Hz) ,0.83(3H,d, 6.5Hz),1.25(3H,s),1.28(3H,
8),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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Exanpl e 34(d) Synthe5|s of 2-amno-N-[(2R)-3-[1-(2-fluoroethyl)-1Hindol-3-
y1] - 1- oxo- 1- ( 2- ox0- 8- (2- oxopyrrolidin-I1-yl)-1-(thiophen-3-

yl methyl)-1, 2, 3, 4-tetrahydroqui nol i n- 3-yl am nol propan- 2-y1] -
2-nethy|propananide hydr ochl ori de [ 0308] [ 0309] The procedure of
Exanpl e 34(b) was repeated, except that

2-am no- N- H2R) - 3-[ 1- (2-fl uor oet hyl ) - 1H i ndol - 3-y1] - 1-

0X0- 1- [ 2-0x33 &H )00 ms (1H ,idiT=15 y5Hz) 15 .td6 (aphen-J315.5Hz) ,5.51 (2H, s)

yl methyl ) -1, 2, 3, 4-t et rahydr oqui nol i n- 3-yl am no] pr opan- 2-y1] -

2- met hy| preomnars de, I=205Hw), evass Udedl, Jadertstn) ,thes 2t (1H, & ,JerBpOtizd 6220 n)
was yi el ded. 1H NVR(400MHz, DMSO- d6, 80C)

8(ppm 1. IB(BHWY), 17 ng:(emﬁ;d 17-82-2, DEHH, 1) .32 A3}, 4, T=8.0Hz) ,7.53-

.38(2H, M, 2.61-2. 71(1H, m, 2. 79( 1H, dd, J=5. 0, 15. OHz), 3. 02-

.29(2H M ., 631 B 3u)58( ITH, 1) . T (AH ,30)85( JS-B—n) 4. 33-

.49(3H, m,4.52-4.66(2H, m,4.67- 4.78(2H, m,5.17(1H,d, J=15.5Hz), 6. 74-
.81(1H, M, 3 OH 2k, 1§ K (HA ,, J=I06-0H22( 5H, m), 7. 30-

.36(1H, M, 7.41(1H,d, J=8.0Hz), 7. 67(1H,d, J=8. OHz), 7. 92-
.09(411, 3L R20(1H, d, J=6.0Hz). [0310)

O~NOP~WN

Example 32

Synthesis of tert-butyl 1-((2R)-1- (8- (ethylamino}-2-oxo-1-
(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino) -4-
methyl-1l-oxopentan-2-ylamino) -2-methyl-1-oxopropan-2-

ylcarbamate

HBoc HBoc
H "N&N CH3CHO 4 mgj?{{
o
N O AcOH, MeCN N 0

[0294]

[0293]

tert-Butyl i—((2R)-1-(s-amino-z-oxo—l—(pyridin~2-
ylmethyl) -1,2,3,4-tetrahydroquinolin-3-ylamino) -4-methyl-1-
oxcpentan-2-ylamino) -2-methyl-1-oxopropan-2-ylcarbamate (59
mg) and acetaldehyde (29 uL) were sequentially added to
acetonitrile (730 uL), and sodium cyanoborchydride (7 mg) and
acetic acid (18 uL) 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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Exanpl e 34(e) Synthesis of 2-am no-2-nethyl-N[(2R)-1-0x0-1-(2-0x0-S-(2-
oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-
t et r ahydr oqui nol i n- 3-yl am no] - 3- (1- propyl - 1H i ndol- 3-
yl ) propan- 2-yl | propanam de hydrochl oride [0311] [ 0312] The
procedure of Exanple 34(b) was repeated, except that
2-am no- 2-net hyl - N-[ (2R) - 1- oxo0- 1- [ 2- ox0- 8- ( 2-
oxopyr r ol adliepds yddad i thi aptiema:ey | gmetution, 1 and the aqueous layer
t et rahydr oqui nol i n- 3-yl am no] - 3- (1- propyl1- 1H i ndol- 3-
y1) pr oparwas yiuprhoga et e {eRBOvity)) ety Ju stk tatieer eBet hegendlce layapsund
(266 nmg) was yielded. 'H NNR(400MHz, DVSO- d6180C)
8( ppm) 0. 8643+, ¢qribimextz )3rid IHSBH B INesD (BtgaB); L. Ialyer was washed with
.81(2H, M, 1. 83-2. 09(2H, m, 2. 23-
. 39( 2H, g3 t2u B dd, dqulexiis Od4rd 1 @ 78 Udir Tidel g Q8L IS5 . 0HA) QWD by
.28(2H, M, 3.33-3.45(1H, m, 3. 71- 3. 86(1H, m, 4. 00-
. 08( 2H, r i 18y -ahvel? (dddl uny , su b7 tldH, d Thel SABMent4 wee evaporated under
.76(1H, mM,5.17(1H, d, J=15. 5Hz), 6. 74-6. 81(1H, ), 6. 95-
. 04( 2H, edu@Ed o128 Shhen) , MR Xkhg . USDH eV ¢ 2l Ques . Wiy )R ighied
8,14(4H, m,S. 21(1H, d, 3=8. OHz) . [0313]

through silica gel column chromatography (hexane : ethyl

N~ DhOWDNPRE

acetate = 1 : 1), whereby the title compound (58 mg) was
yielded.

MS (FAB)m/2z595 (M+H} "

'H-NMR (4 00MHz , DMSO-ds) :

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(1H,m),1.50-
1.66(2H,m),2.74(iH,dd,J=S.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,dd4,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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Exampl e 34(f) Synthesis of 2-am no-N[(2R)-3-(1-isopropyl-1Hindol-3-yl)-1-
0X0- 1- (2- oxo0- 8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-
yl methyl)-1, 2, 3, 4-tetrahydroqui nol i n- 3-yl am no] propan- 2-y1] -
2- met hyl pr opanam de hydrochl oride [0314] [0315] The procedure of
Exanpl e 34(b) was repeated, except that
2-am no-N-[ (2R) - 3-(1-isopropyl-1Hindol - 3-y1l)-1-oxo-1-
[2 0X0- 8- (2-oxopyrrolidin-gyl)-1-(thiophen-3-ylnethyl)-
, 2,3, 4-tetrahydroguinol i NHBeR] propan-2-yl11-2- met hyl pr opanai d 37
ng) was used, mhere?g tHiN tixe cgﬁ%ound (298" ng) was ylelﬁpdiﬂ W3

“A5%9H, m , 1. 83- 20K bH my |

2. 76 1H, dd‘J"B;g‘TB
> 34- g 49( 1HEHPH 51-

4.57(1H, d, J=15.5112), 4.

2

3 )

3 .,
4. 76( 2H, n)fé‘ 15. 5Hz) , 6. 74- 6. 80( 1H, n) , 6.
7.03(2H M) | 7. 06- 7.}42( 44 m) , 7. 29( 1H, $) , 7. 31-
7

7.

.36(1H, M), 7. 41( 1H &A=8. OHz) , 7. 47-
76(4H, n) . 8. 02( 1H, d. J=7. OHz), 8. 06- 8. 27(1H, m). [0316] Exanpl e 34(g)
Synthe5|s[Qﬁ9XDFO 2- ((R) 2- ami nopr opanam do) - 4- et hyl - N-[ 2-
0X0- 8- (2- oxopyrrolidin-1-y1) (thi ophen-3-ylnethyl)-1,2, 3, 4-
t et r ahydr oqui ribie mm%d%t%ﬁaﬁﬁﬂ@fﬁ/oﬁ%%ﬂ W@%&E[R)%altﬁd 'except

that tert-butyl 1-((2R)-1-{(8-(ethylamino)-2-oxo-1- (pyridin-2-
yimethyl)-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/2z495 (M+H)*

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

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~
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,8),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.SHz),7.27(1H,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]lpentanamide hydrochloride

{02991
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[ 0318] The procedure of Exanple 34(b) was repeated, except that
(2R) - 2- ((R) - 2- am nopr opanam do) - 4- net hyl - N-[ 2- oxo- 8- ( 2-
oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et rahydr oqui nol i n- 3-yl ] pent anam de (50 ng) was used, whereby the title
conpound (48 ng) was yielded. 1H NVR (400MHz , DMVSO- d6, 80C)

8(ppm 0.90(6H,t,J=6.5Hz), 1. 38(3H,d, J=7Hz), 1.54(2H, m, 1. 67(1H, m, 1.9-
2.0(211, m,2.30(2H, m, 2. 78(dH, t,J=15Hz), 2. 91(1H, m, 3. 40(1H, M, o
3.77(1H, m, 3. 88(1H, m, 4. 45(2H, ,4.58(1H,d,J=15.5FB),5.16(1H

d, J=15. 5Hz) , 6. 80( 1H, d, NB2(1H, br s), 7. 00- NH; HCI
720(3Hrr) 7.34(1H M af. 83-8.07(4H, m,8.29(1H br s). [0 19“ ipl € 34(h)
Synt hesi s of 2-yam no- 2 Mnam’ d

met hyl - N- ( 2- @ Qxa@yrkol i di n= F(PFI#? t hi oph

yl methyl)-1, 2, 3] 4- “Ahydr ogui nol i n ﬁca;.ppent anami e chloride [0320]

O 0 e
[0300]

(2R) -2- (2-Amino-2-methylpropanamido) -4-methyl-N-{2-oxo-

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
ethyi 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-dg, 80°C) :
S (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,d4,3=5.0,14.5H2) ,3.37-
3.43(1H,m),3.77-3.79{(1H,m) ,4.38-
4.49(24H,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)

11le



[ 0321] The procedure of Exanple 34(a) was repeated, except that

(2R) - 2- ((R) - 2- am no- 2- net hyl but anam do) - 4- net hyl - N- ( 2-

0X0- 8-( 2-oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et rahydr oqui nol i n- 3-yl ] pent anam de (5.57 g) was used, whereby the title
conmpound (5.55 g) was yielded. 1H NVR(400MHz, DMSO-d6): 6 (ppm O0.82 -
0.93(9H m,1.47(3H,$), 1. 50(1H, m, 1. 64( 2H, 1.75(1H, m, 2.05(1

Hm, 2. 3(Elmttbassm) @fszsfaﬂng %rw(rmm 2R). '534'((21Hﬂtﬂthyl 1H-indol-3-

s), 6.80(1H,d, J=5Hz), 7. 09( 1H, br

s), 7. 14( 1y4,h=)1 bm(nﬂ[zﬁqm@(@maomrwmw 1-yl)-1- (thiophen-3-
s),8.36(1H,d, J=8Hz), 8.45(1H,d, J=6.5Hz) . [0322] Exanple 34(|) Synt hesi s of
(2R) - 2- arwhnﬂt:ztayﬂe)waﬂ2Nme@qwmwnqhml§mﬂo PIHRAN-J2- 0x0- 8- ( 2-
oxopyrrolidin-1-yl)-1- (thiophen-3-ylmethyl)-1,2, 3, 4-tetrahydroguinolin-3-
yl am no] v bierepayanids M@dﬁm%%hl oride

fo3o02]

o Q(Ii ot Ho
oﬁ ﬁ% L o{] 'HQO M

[0303]

2-Amino-2-methyl-N-[(2R)-3-(1-methyl-1H-indol-3-yl}-1-
oxo-1-[2-ox0o-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3- |
ylmethyl) -1,2,3,4-tetrahydroquinclin-3-ylamino] propan-2-
yllpropanamide (116 mg) was dissolved in ethanol (1.0 mL},
and 1N'hydrochloric acid (161 uL) was added thereto.
Subseqgquently, the solvent was evaporated under reduced
pressure, whereby the title compound (103 mg} was yielded.
'H-NMR {4 00MHz, DMSO-dg, 80°C) :
S(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,8),3.76-3.78{(1H,m) ,4.36-
.4.43(1H,m),4.58(lH,d,J=15.5Hz),4.65-
4.71(1H,m}),5.17(1H,d,J=15.5Hz),6.79(1H,d,J=5.0Hz2) ,6.98-

7.03{(2H,m),7.09-7.13(5H,m},7.32~
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[ 0323] [0324] The procedure of Exanple 34(b) was repeated, except
that (2R)-2-am no-2-nethyl-N-[(2R)-3-(1-nethyl-1H i ndol - 3-
y1) - 1- oxo- 1- ( 2- oxo- 8- (2- oxopyrrolidin-1-yl)-1-(thiophen-3-
yl met hyl)-1, 2, 3, 4-tetrahydrogui nol i n-3-yl am nol propan-2- yl]butanam de (8.4
g) was used, whereby the title conpound (6.56 g) was yi el ded. :
1H NVR(400MHz, DMSO- d6, 80C) :
5( ppm 0. 82(FH 2H Jn7,. BH) (1H ,34(B48 H)H D)., B6-05. @3, BH.Im5, - DF8- 82 158 (38k1sn) 82. 25-
2.39(214,m, 2. 65(1H,t, J=14. 0Hz), 2. 80( 1H, dd, J=5. 0, 10. OHz) , 3. 09(
1H, dd, J=5.28 QHd,)J-8 OHZDH, dd, J=5. 5, 9. Hz) , 3. 37-
3.43(1H, M, 3. 71(3H,$), 3. 73-3. 82(1H, M, 4. 39-
4. 43(1H, mMy346( 1H, d, J=15. 6Hz) , 4. 65-
4.75(1H,m,5.17(1H,d, J=15. 5Hz), 6. 78(1H, d, J=5. Hz) , 6. 99-
7. 06( 2H, rgxat@9s R46{)5H, m, 7. 32- 7.35(2H, m, 7. 65(1H, d, J=8. OHz), 7. 80-
7.98(3H, M, 8. 1(1H,d,J=7. Hz), 8. 17-8. 25(1H, M. [0325] Exanple 34(j) Synthesis
of Synthesis of 2-amino-N-[{2R)-3-{l-ethyl-1H-indol-3-yl)-1-oxo-
(2R) - 2- (2- am no- 2- net hyl pr opanam do) - 4- net hyl - N[ 2- oxo- 8- ( 2- oxopyrrolidin-1-
y1) - 1- (py¥+ BB 1928048 62 teptopy iy &L 31 in tletywldmyldr Gduiamignr-33-yAngséntidmani de
hydr ochl ori de [ 0326]

1,2,3,4-tetrahydrogquinolin-3-ylamino] propan-2-yl]l-2-

methylpropanamide hydrochloride

[0305]
o
T . ST
1N HCI '
% EtOH - NS ©
0 _ 0

0 ¢ 0

[03086]

The procedure of Example 34(b) was repeated, except
that 2-amino-N-[{2R)-3-{1-ethyl-1H-indol-3-yl)-1-oxo-1-[2-
oxo-8-{2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-ylaminol propan-2-yl] -2-methylpropanamide
(233 mg) was used, whereby the title compound (210 mg) was
yvielded.
*H-NMR (400MHZ , DMSO-d¢) :
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,dd4,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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[ 0327] The procedure of Exanple 34(a) was repeated, except that

(2R) - 2- (2- am no- 2- et hyl propanam do) - 4- net hyl - N- [ 2- ox08- ( 2- oxopyrrolidin-1 -

yl)-1-(pyridin-2-ylnethyl)-1,2,3,4- tetrahydroquinolin-3-yfl pentanan de (74
was used, whereby the title conpound (55 ng) was yiel ded.

11- 1- NMR(400MHz, DMSO- d5, 80C) :

6(ppm 0. 87(3H, d, J=6.5Hz), 0. 89(311, d, J=6.5Hz), 1. 19(3H, $), 1. 20(3

H $), 1. 48 &g 7 1485- 1. 98(2H, m, 2. 13- 2. 29(2H, m, 2. 94-

3.09(4H, m, 3.35-3.43(1H, m, 3.66- 3.79(1H m, 4. 37(1H, dd, J=5.5, 8. 514z), 4. 43-

4.53( 1H, My, 46 728 I, d7 JHE6115HE ) T58 10K ZH, &), Q=(3H 54Hz)8 A O6ELH, 4, J=8 .5Hz) , 8

7.24(5H, m,7.64(1H,dt,J=2.0,7.5Hz), 7. 70-

8. 30( 1H, brg4 V1A 1H: &, 3¥%). OHz) , 8. 39(1H, d, J=5. OHz) . [0328] Exanpl e 34(k)

Synt hesi s of

(2R) - 2- ( 2E@¥M Tio- 2- et hyl pr opanam do) - 4- net hyl - N[ 2- oxo- 8- ( 2- oxopyrrolidin-1 -

yl)-1-(thi ophen-3-ylnethyl)- 1,2, 3, 4-tetrahydrogui nolin-3-yl]pentanam de

(R -(-)- Peangelet®? {@dB29]

Synthesis of 2—amino—N~[(zﬁ)-3-[1—(2-fluor0ethyl)-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]l propan-2-yl]-
2-methylpropanamide hydrochloride

[0308]

HCi

ty HN Jﬁ{“"z

3 n% @fﬁ%

F

[0309]

The procedure of Example 34 (b) was repeated, except
that 2—amino—N-{(2R)-3—[1~(2-f1uor0ethyl)~1H—indol-3wy1}-1-
oxo-1-[2-0x0-8-(2-oxopyrrolidin-1-yl) -1- (thiophen-3-
vlmethyl)-1,2,3,4-tetrahydrogquinolin-3-ylamino] propan-2-yl] -
2-methylpropanamide (205 mg} was used, whereby the title
compound (210 wmg) was yielded.

'H-NMR (400MHz , DMSO-dg, 80°C) :
S(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=5.0,15.0Hz2},3.02~

3.29(2H.m),3.34-3.58(1H,m),3.72-3.85(1H, m},4.33-
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[ 0330]

(2R) - 2- ( 2- Am no- 2- et hyl propanam do) - 4- net hyl - N- ( 2- ox08- ( 2- oxopyrrolidin-1 -
y1l)-1-(thi ophen-3-yl nmethyl)-1, 2, 3, 4- tetrahydrogui nolin-3-yl]pentanam de
(542 ngy) was .dissolved in ethyl acetate (6.5 nL), and (R)-(-)- mandelic
acid (141 ng) was added thereto. The m xture was stirred at 70C for 10

m nutes, and then left to stand to cool to roomtenperature. The forned
preci pi t &t 59 (& ank ecB2red d titbugh 4.i9%r ati on, washed with ethyl acetate,
and dried under reduced pressure, whereby the title conpound (589 ng) was
yi el ded. MNp1d&H 1850 1 NNR(AGDNHE., SINVEG-€d6)4 -

o(ppm 0. 87(3H,d, J=6. 5Hz), 0. 90( 3H, d, J=6. 5Hz), 1. 36(31-1, %), 1. 37(3

H, $), 1. 43 18 BE(RIIM 7 10 B, A.08H, {3z )2. 7.0-6> B 205 H)m)3.7.3-0 -

4.10(2H,n), 4. 35-4.80(3H,n), 4. 60(1H, $), 4.98-5.27(1H, m, 6. 30-

7. 00( 3H, bt )36 B (M)147 dd VEE O0HA)= 8. 08217, 28(BH )AL 7 =33-0Hz) , 7.92-

7.45(3H,m, 8.29(111,d,J=8.0Hz), 8. 48(1H,d, J=7.5Hz). [0331] Exanple 34(1)
Synt hesi s8 09 (4H,m) ,8.20(1H,d, J=8.0Hz) .

(2R) - 2- (2- am no- 2- net hyl pr opanam do) - 4- net hyl - N[ 2- oxo- 8- ( 2- oxopyrrolidin-I-
y1l) - 1- (t hi@phEh- 3-yl net hyl )- 1, 2, 3, 4-t et rahydr oqui nol i n- 3-yl ] pent anami de
(S)-(+)-mandel ate [0332] [0333] The procedure of Exanple 34(k) was

repeat ed,Exxughbt 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—(1—propyl-1H-indol;3-
v1l)propan-2-yl] propanamide hydrochloride

[0311)

@;tc&" qﬁ""&"’
gon =

[0312]

The procedure of Example 34 (b) was repeated, except
that 2-amino-2-methyl-N-{(2R)-1-ox0-1-[2-ox0-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl}-1,2,3,4-
tetrahydrogquinclin-3-ylamino] -3- (1-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) :

6 (ppm)0.86(3H,t,J=7.5Hz),1.35(3H,s),1.50(3H,s),1.71-
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that (2R)-2-(2-am no-2-net hyl propanam do) - 4- met hyl - N-[ 2- oxo-

8-(2-oxopyrrolidin-l-yl)-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et rahydr oqui nol i n-3-yl ] pentanam de (33 ng) and (8)-(+)- mandelic acid (8.5
) were used, whereby the title conpound (24 ng) was yielded. M:171-173C

11- 1- NVR(400MHz, DVMSO- d6) : ‘ '

15(ppm 0. 87(3H, d, J=6. OHz) , 0. 90( 3H, d, J=6. OHz) , 1. 36(3H, $), 1. 36(3

H $), 1. 44 18 BEHHG M) 1 18 BR 2 DE(HM)N)2 220- 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, $), 5. 00-

5. 20( 1H, 9 , ¥ & ,m0X 3% oy , 16, BA4 HHE )5, THAH , Ad5r=5/..2.8(5814HY),, B..33 -

7.44(3H,m, 8.28(1H,d, J=8. 0Hz), 8. 46(1H,d, J=7.5Hz). [0334] Exanple 34(m
Synt hesi s3 &f8 (2H,m) ,3.33-3.45(1H,m) ,3.71-3.86(1H, m),4.00-
(2R) - 2- (2- am no- 2- net hyl propanani do) - 4- et hyl - N 2- oxo- 8- ( 2- oxopyrrolidi n-1-
y1l)-1-(th opherH 2nly) ez A )47 1R, m8), 4t 1561 flgthydlrdil 1531 4)n-43-6/14 pent anam de
hydr ochl ori de [ 0335) [ 0336]
4.76(1H,m} ,5.17(1H,d,J=15.5Hz) ,6.74-6.81(1H,m) ,6.95~-
7.04(2H,m),7.05-7.23(5H,m),7.29-
7.40(2H,m),7.64(1H,4,J=8.0Hz),7.95~
8,14 (4H,m) ,8.21(1H,d,J=8.0Hz).
[0313]
Example 34 (f)
Synthesis of 2-aminoFN—[(2R)-3-(1—isopropyl—lH-indol-B—yl)-1—
oxo-1-[2-0x0-8- (2-oxopyrrolidin-1-yl})-1- (thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamine] propan-2-yl]-
2-methylpropanamide hydrochloride

{0314}

H, HCI

- VH "Q&H" | H H
qﬁ ’ : 1N HCI .
o~ \@% °~g§§1

[06315]

The procedure of Example 34 (b} was repeated, except
that 2-amino-N-[(2R})-3-(1-isopropyl-1H-indol-3-yl}-1l-oxo-1-
[2-0x0-8- (2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl) -
1,2,3,4-tetrahydrogquinolin-3-ylamino] propan-2-yl]-2-

methylpropanamide (337 mg) was used, whereby the title
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The procedure of Exanple 34(a) was repeated, except that

(2R) - 2- (2- am no- 2- et hyl pr opanam do) - 4- net hyl - N- ( 2- oxo-

8- (2-oxopyrrolidin-1-yl)-1-(thiophen-2-ylnmethyl)-1, 2,3, 4-

t et rahydroqui nol i n-3-yl ] pentanam de (1.0 g) was used, whereby the title
conpound (933 ng) was yiel ded. 1H NVR(400MHz, DD450- d6) :

8(ppm 0. 87(3H,d, J=6. OHz), 0. 90( 3H, d, J=6. OHz) , 1. 43-

1. 77(9H, Qorip@Hh@. LT7{RHa) ,Ra8lyielded.

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, iy -4mR1-44.092(z3 IBMB0 -2 280565 ( 1H, br s), 6. 75-
6.89(2H,m, 7.11-7.27(3H, m, 7. 34(1H, d, J=5. OHz) , 8. 30( 3H, br

s), 8. 40( 18 ph)38. BHZH & )51 B8 . Jon dHa) ., 1 .[80337]osHoaRi)g 2353 -

(2R) - 2- (2- Ami no- 2- net hyl propanam do) - N-[ 1- benzy1- 2- oxo- 8- ( 2-

oxopyrrol2 dimedH yi) -4, 263 463 €1H aly dr orpud 110 dd-B=-51] -1 . 01t )h\A @aint anam de
hydrochl ori de [0338] [0339] 1H NMR(400MHZ, DMVb( 3-d5, 80C):

8( ppm 0. 88( B4 H Jw6, DHz§ 5 D. DeL( BH,m), J3-&B D)4 A(BLm) ,3.51-

1.80(10H, m,1.84-1.98(1H m, 2. 13-
3.86(1H,m},4.35-4.47(1H,m) ,4.57{(1H,d,J=15.5Hz2) ,4.62-
4.76(2H,m),5.17(1H,d,J=15;5HZ),6.74—6.80(1H,m),6.96-
7.03(2H,m},7.06-7.22(4H,m},7.29(1H,s),7.31-
7.36(1H,m},7.41{1H,d,3=8.0Hz),7.47-
7.76 (4H,m},8.02{1H,d,J=7.0Hz),8.06-8.27(1H,m) .
fo31e]
Example 34 (g)
Synthesis of (2R)-2-{(R)-2-aminopropanamido)-4-methyl-N-{2-
oxo-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-~
tetrahydroguinoelin-3-yl]pentanamide hydrochloride

[0317]

H HQ’?k{NH’ - H ng\z/NHz HC
n- INHO ) ‘g/:c
I3 FEG

[0318]

The procedure of Example 34(b) was repeated, except
that (2R)-2-((R}-2-aminopropanamido}-4-methyl-N-[2-0ox0-8- (2~
oxopyrrolidin-1-yl}-1-(thiophen-3-ylmethyl)-1,2,3,4-

tetrahydroquinelin-3-yl]pentanamide (50 mg) was used, whereby
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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-

4.62(2H m, 4. 65(1H,d, J=16. OHz), 5. 08(1H, d, J=16. OHz), 7. 03- ~
7.28(8H,m,7.99(1H,d, J=7.0Hz), 8. 11-8.38(4H, m. [0340] Exanple 36
(2R) - 2- (2- Am no- 2- net hyl pr opanam do) - N-[ 1- benzy1- 2- oxo- 8- ( 2-

oxopi peridin-l-yl)-1,2, 3, 4-tetrahydroqui nolin-3-yl]-4- nethyl pentanam de

hydr ochl %m@eci@fél&om pdad 2{ 4 2 Ingly NMR( %&Qé\medalvso de) :
5( ppm) 0. 84-0. 91( 6H, M), 9. 25. 2. 39(14H,m, 2. 81-3.90(7H, m , 4. 31-

5. 19(4H, my Z\H\@’ﬂ( 603,@1(28@”@3_%61@0&; 8(2H m. [0343] Exampl e 37
(2R) - 2- (2- Am no- 2- nethy propanam do) - N-[ 1- benzy1-8- (2, 5-

di oxopyr rpldgd i lo/deon, 3, s Bi%)3.14 3tse(t3@ﬁf®’dlfm)nq| i (3HyY b, 1.67 (1H,
4- et hyl pentanam de hydrochlorlde 10344
m),1.9-
2.0(2H, m) ,2.30'(2H,m) ,2.78(1H,t,J=15Hz),2.91(1H,m) ,3.40(1H, m},
3.77(1H,m),3.88(1H,m},4.45(2H,m) ,4.58(1H,d,J=15.5Hz),5.16 (1H,
d,J=15.5Hz) ,6.80(1H,d,J=5Hz),7.03(1H,br 8),7.09-
7.20(3H,m),7.34(1H,m},7.83-8.07(4H,m) ,8.29{1H,br s).
[0319] |
Example 34 (h)
Synthesis of (2R)—2—{(R);2—amino—2—methy1butanamido)-4-
methyl-N-[2—oxo-8-(2—oxopyrrolidin—1—yl)-1-(thiophen—3~
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-yl] pentanamide
hydrochloride

[0320]

o

HN/B,NHZ y H EJ&, H, HCI
m‘gj\ 4N HCUACOE m:
k@ ACOIPr h

The procedure of Example 34 (a) was repeated, except

[0321]

that (2R)-2-(({R)-2-amino-2-methylbutanamido)-4-methyl-N-{2-
oxo-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 compound (5.55 g) was yielded.
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[ 0345] 1H NVR(400MHz, DMSO- d61800C) :

6(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, mM, 2. 95- 3.10(2H, m, 4. 3D( 1H,d, J=17. OHz) , 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. Hz), 8. 23( 3H, br

s), 8. 41( I'H-0iMRA&.0DME)z, , DMBO(-Tel) ¢, J=8. 01i z) . [ 0346] Exanple 38

2- Ami no-N-[ (2R) - 1-[ 1- benzy1- 2- oxo- 8- ( 2- oxopyrrolidi n-1-y1)-

1, 2, 3, 4- t@tgpanodraequi nol i n- 3-yl am no] - 3- (1H-i ndol-3-y1)-1-

oxopr opan- 2-yl] - 2- et hyl pr opanam de hydrochl ori de [0347] [ 0348]

" H NVR( 400Mz { DVB6O- - 164 BOB),s) ,1.50(1H, m) ,1.64(2H,m),1.75(1H,m},2.05(1
o(ppm1.34(3H,$),1.49(3H,9%),1.65-1.69(1H m, 1. 83-

1.95(11- IHm) 22 136 2BX2H; )2 BT, ®5(LH M) 11B.103-5) ,4.54 (2H,br
3.48(3H, m, 3.64-3.78(1H M, 4.43-4.50(1H m, 4. 63-

4. 73(2H, n3) 56 18¢ (1H, dl, =91z 0Hz ) BH(B6(MH, t , J=7. 5Hz) , 7. 03-

7.24(10H, m, 7.32(1H,d, J=8.0Hz), 7. 63(1H, d, J=8. OHz) , 8. 04-

8. 15(4H, ng) 87 2»4 (1H Imd, 7-33 O )m)L07 62F LH $9). , 8 [@BUB]. lExanpl e 39

s),8.36{(1H,d,J=8Hz),8.45(1H,d,J=6.5Hz) .

[0322]

Example 34(i)

Synthesis of (2R)-2-amino-2-methyl-N-[(2R}-3-(1-methyl-1H-
indol-3-yl)-1-oxo-1-[2-ox0-8-(2~oxopyrrolidin-1-yl)-1i-
(thiophen-3-ylmethyl) -1,2,3,4-tetrahydroguinolin-3-
ylamino] propan-2-yl]lbutanamide hydrochloride

[0323]

[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)-1-0x0-1-[2-0x0-8- (2-oxopyrrolidin-1-yl) -1- (thiophen-3-
ylmethyl)-1,2,3,4-tetrahydroquinolin-3-ylamino} propan-2-
yllbutanamide (8.4 g) was used, whereby the title compound

(6.56 g) was yielded.
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(2R) - 2-((R) - 2- Am no- 3- (4- hydr oxyphenyl ) pr opanam do) - N- ( 8-

(di et hyl am no) - 2- oxo- 1- (pyridin-2-ylmethyl)-1, 2, 3, 4-

t et rahydr oqui nol i n- 3-y1) - 4- met hyl pent anam de hydrochl ori de [ 0350] [ 0351]
M5( FAB) n1 z601( M+1-1)- 1H NVR(400MHz, DVSO- d6) :

8(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, iz -4pMEE@Didvmie,, bwecb.43, BbR)), 5. 44( 1H, d, J=16. OHz) , 5. 86( 1
H, d, J=16. OHz) , 6. 67(2H, d, J=12. 5Hz) , 6. 92- 7. 36( 7H, m) , 7. 59-

7. 66( 1H, r (opmbl( .33 1),.18.B6( BH=), , J=4.45132),,H.,60(76H,1d, 8B{(A.HHA),,1 . 85 -
8.67(1H,d, J=8.5Hz), 9. 34(1H,$). [0352] Exanple 40

(2R) - N- ( & Lot 3fiimlo,2-25%0- 1- (pyri din-2-yl methyl )-1, 2, 3, 4-

t et r ahydr oqui nol i n- 3-y1) - 2- ( 2- am no- 2- et hyl pr opanam do) - 4-

“met hyl pert a3@dilan)] 08529 ( 1] 03573 1 4VS(HAB) 30 &G OH MidH)F=5.0,10. 0Hz) , 3. 09 {
1H,dd,J=5.0,9.0Hz),3.21(1H,4d,J=5.5,9.0Hz) ,3.37-
3.43(1H,m),3.71(3H,s),3.73-3.82(1H,m) ,4.39-
4.43(1H,m),4.56{(1H,d,J=15.6Hz},4.65-
4.75(1H,m),5.17(1H,d,J=15.5Hz) ,6.78 (1H,d,J=5.0Hz),6.99-
7.06{(2H,m),7.09-7.1%(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(3j)

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

[0326]

S ST
Oﬁﬁ EtOH ‘ °*{bH§

[0327]

The procedure of Example 34(a) was repeated, except
that (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-[2-oxo-
8- (2-oxopyrrolidin-1-yl)-1-{pyridin-2-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yllpentanamide (74 mg} was used, whereby
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1H NVR( 400MHz, DVBO- d5) :
8(ppm 0. 86( 3H, d, J=6. 5Hz) , 0. 88(3H, d, J=6. 5Hz), 1. 15(31-t, $), 1. 16(3
H $), 1. 44-1.60(3H ), 1. 81(3H $), 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. OHz) , 5. 02( 1H, d, J=16. OHz) , 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, mMhe. OB N, dodpBurdd ( (55 dung-8vadHzyie&ldsi1H, d, J=4. OHz), 10.00( 111, $).
[ 0355] Exanple 41 2- Ami no- N- HLR) - 2- ( 8- (di net hyl am no) - 2- oxo- 1- (pyri di n- 2-

yl met hyl )t Nur3 abovelz , amadr-egugodt) n- 3- yl am no) - 2- oxo- | phenyl et hyl ) - 2- et hy
| pr opanam de hydrochl ori de [ 0356] [ 0357] MS(FAB) Ml z515(M+H) . ' H- NMWR
(400Mz .3 o7 (36,51 arrg Jsihd(,3H #8) (3K 2B (BH BHHA. 8119 (3H,s) ,1.20(3
2.69(6H, $), 2. 76(1H, dd, J=5. 0, 10. OHz) , 3. 00( 1H, t, J=14. 5Hz) , 4. 48-

4.58(1H, ny, S} AP(48+ 1, 9F{€H Ohiz) 1 58 53 198 (BH A6, DHZY - 5. BA (A mal), , 2. 94 -

J=8. 0Hz) ,

6.84-6.99(3H, ), 7. 10- 7. 18(2H, m) , 7. 29-

7. 41(3H, Ny , 79 44 2 (B J35- SHe) (TH A, 3.66-
7.68(1H,m,S.22(3H, br), 8. 35(1H, d, J=4. 0Hz) , 8. 82( 1H, d, J=8. 5Hz),
8. 88( 1H, d3 J2B{ Dz} , 4 0BBB1H, dd, J=5.5,8.5Hz) ,4.43-

4,53 (1H,m),4.74{(1H,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-aminc-2-methylpropanamido}-4-methyl-N-
[2-0%x0-8- (2-oxopyrrolidin-1-yl1l}-1-(thiophen-3-ylmethyl)-
1,2,3,4-tetrahydrogquinolin-3-yl]lpentanamide (R)-(-)-
mandelate

{0329]

Nz Oi: q HN&"“z

Q[Dim AcOEt (I\L“m o
O/Lmz

{(2R) -2- (2-Amino-2-methylpropanamido) -4-methyl-N- [2-oxo-

[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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Exanmpl e 42 (2R)-2-(2- Ami no- 2- net hyl propanam do) - N- (8- ( N- et hyl acet am do) -
2-0x0-1-(pyridin-2-ylmethyl)-1, 2, 3, 4-tetrahydroqui nol i n- 3-

y1) - 4- net hyl pent anam de hydrochl oride [0359) HHY N O ON HC I N [0360]
M5( FAB) M z537( MtH) t ' H- NVR(400MHz, DVSO- d6) :

o(ppm 0.81-0.94(9H, m, 1. 08-1. 75(9H, m, 2. 80- 3. 20(3H, M, 3. 93-

4.04(1H nm,4.53-4.62(2H, m,4.69-5.68(2H, m, 7. 06-

7. 38(514,vds Tadided . thdddids M) T8el AiXdube) wds38t8rz8a3Hrnyocc[H361)0 Exanpl e

"8 minutes, and then left to stand to cool to room temperature.
The formed precipitates were recovered through filtration,
washed with ethyl acetate, and dried under reduced pressure,
whereby the title compound (589 mg) was yielded.

Mp:183-185°C

*H-NMR (4 00MHZ , DMSO-ds) :
O0(ppm)0.87(3H,d,J=6.5Hz),0.90(3H,d,J=6.5Hz),1.36(3H,s8},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),6.82(1H,d,J=5.0Hz),7.05-7.28(8H,m),7.33-
7.45(3H,m),8.29{1H,d4,J=8.0Hz)} ,8.48(1H,d4,J=7.5Hz) .

[0331]

Example 34(1)

Synthesis of (2R)-2-(2-amino-2-ﬁethylpropanamido)-4—methyl—N—
[2-ox0-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl) -
1,2,3,4-tetrahydrogquinolin-3-yl]lpentanamide (S)-(+)-mandelate

[0332]

(o) O
OH
NH, NH,

secsQiletudlsev Ol

[06333]
The procedure of Example 34 (k) was repeated, except

that (2R)-2-(2-amino-2-methylpropanamido)-4-methyl-N-{2-oxo-
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(2R) - 2- (2- Am no- 2- net hyl propanam do) - N-[ 8- (di et hyl am no) - 2-

oxo- 1-(pyridin-2-ylmethyl)-1, 2,3, 4-tetrahydroqui nolin-3-y1J4-(nmet hylthio)bu
t anam de hydrochl oride [ 0362] [ 0363] MS(FAB) m z541( MtH) +

11- 1- NMR(400MHz, DMSO-d5) : 8(ppm 0. 75- 0. 85(3H, m, 0. 93-

1.03(3H, m,1.47(3H $),1.49(3H $), 1. 83-
2.08(21.1,m,2.06(3H, %), 2.35-2.55(2H, m, 2. 86-3. 18(6H, m, 4. 28-

4. 48( 1H, nd 5 42 Sdxoply 3¢ 118 1n) 5 B- WX AH; o itz 5 elad8(HhH, )d, U216 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( ltkSyaly@ichitdoB)n 83 4l Tipt ek, aksaniidez ) (33 [mBR6HndExEsIp! 6+ )44
2- Am no- N- H2R) - 3- (benzyl oxy) - 1-[ 8- (di et hyl am no) - 2- oxo- 1-
(pyridi n-Rawydieeidyidid, 28 35 4ad etweney drseii nethe reldy w e tid] kel -compound
oxopr opan- 2-y1] - 2- met hyl pr opanam de hydrochl ori de
(24 mg) was yielded.
Mp:171-173°C
'H-NMR (4 00MHz , DMSO-dg) :
8 (ppm)0.B7(3H,d,J=6.0Hz),0.90(3H,d,J=6.0Hz) ,1.36(3H,s),1.36(3
H,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-ox0-8- {2-oxopyrrolidin-1-yl)}-1- (thiophen-2-ylmethyl) -
1,2,3,4-tetrahydroquinolin-3-yl]pentanamide hydrochloride

{0335]

°‘*€7 |\D AOiPr o *(b "LQ

(0336]

The procedure of Example 34 (a) was repeated, except

that (2R)-2-(2-amino-2-methylpropanamido) -4-methyl-N- {2-oxo-
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[0365] HC [0366] MS(FAB) M z587(MtH). 31-1- NVR(400MHz, DVBO- d6) :
6(ppm 0. 73-0.87(3H, M, 0. 93-
1.07(3H,m, 1. 49(3H, %), 1. 49(3H, $), 2. 83-3. 20(6H, m), 3. 62-
3.75(2H, M, 4.37-4.57(3H, m, 4. 82-
4.91(1H, m,5.41(1H,d, J=16. OHz), 5. 85(1H, d, J=16. OHz) , 6. 88-
7.17(5H, m,7.27-7.39(5H, M, 7.60-7.67(1H m, 8. 15(3H, br
Ss), 8. 36( 18 (R Joxo@¥yo Bi dix 1H; vl U=B- Otz oh&a{ 2+ tnedtivy bHz) . 2 [D367] Exanpl e
45 2- Amino-N-[ (2R) - 3- (4-chl orophenyl) - 1-[ 8- (di et hyl ani no) - 2-
ox0- 1- ( pyrétirahpdydeingl 3n43 2y Bl pentanamide obli hof) rwds used, whereby
yl am no] - 1- oxopr opan- 2- y1] - 2- net hyl propanam de hydrochl oride [0368] [0369]
VS( FAB) m 256 4¢ Mg compbhilR( 49DWHRg DS dBlelded.
'H-NMR (400MHz , DMSO-dg) :
S (ppm)0.87(3H,d,J=6.0Hz),0.90(3H,d,J=6.0Hz),1.43-
1.77(9H,m),1.92-2.27(2H,m) ,2.31-
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
5),8.40(1H,d,J=8.5Hz),8.51(1H,d,J=7.5Hz) .
[0337]
Example 35
{2R) -2- (2-Amino-2-methylpropanamido) -N- [1-benzyl-2-0ox0-8- (2-
oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinoclin-3-yl]-4-

methylpentanamide hydrochloride

[0338]
0
NH
H HN& 2
RSE
NS0 ©
0o N
~J HCl
[0339]

*H-NMR (4 00MHz , DMSO-d,, 80°C) :
5 (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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5(ppnm) 1. 25(3H, $), 1. 44(3H, $), 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-

4.85(1H m, 5.43(1H, d, J=16. OHz) , 5. 54( 1H, d, J=16. OHz) , 6. 87-
7.03(3H,m,7.09-7.17(2H, ), 7.30- 7.40(4H m, 7.64(1Ht,J=7.5Hz), 13. 04(3H, br
s), 8.35(1H, d, J=4. 5Hz) , 8. 51( 1H, d, J=9. OHz), 8. 71(1H, d, J=7. 5Hz) . [0370] Exanpl e
46 (2R)-2-(2- Am noacet am do) - N- (8- (di et hyl am no) - 1-(furan- 2-

yl et hyl )2 23 )2, 8,86 1 rakydra@i ol pa3-nH, )ddd~Tamtthyllapeamzananide

hydr ochl ori de [0371] [0372] MS(FAB)nf z484(MrH)' 1H NMR (400MHz , DMSO- d5)
8(ppm 0. 7)-4®( BB (W@H, M6 L BHBHH, =4 Q) , 0. 90( 3H, d, J=7. OHz) , 1. 00-
1.20(3H,m, 1.42-1.72(3H,m, 2. 70-2. 80(2H, m) , 2. 85-

3.30(4H, ), s & )65 2% (H 4 30-¥6 A%{ZH,5)084 134, J=16.0Hz) ,7.03-

4.63(1H, m, 5. 42(1H, d, J=15. 5Hz), 5. 72( 1H, d, J=15. 5Hz) , 5. 92( 1H, d,

J=3. OHz) , 6. (il An)d 7 Jo2¢ 11 33 () . @1=89(elH, 1d, 8)=% Giz,)m)6.. 97-

7.07(2H, m, 7. 41(1H, d, J=1. OHz) , 8. 04( 3H, br

5) 18. 56( 1y 4 JF8. OHz) , 8. 66( 1H, d, J=8. OHz) . [0373]

Example 36
(2R) -2- (2-Amino-2-methylpropanamido) -N- [1-benzyl-2-oxo-8-(2-
oXxopiperidin-1-vyl)-1,2,3,4-tetrahydroquinolin-3-yl] -4-

methylpentanamide hydrochloride

0
NH
H Hl\;)’>< ?
ROE
N o © |
O N
U HCI

111-NMR (4 00MHzZ , DMSO-dg) :

[0341]

[0342]

S(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(2KE,m} .

[0343]

Example 37

{2R) -2- (2-Amino-2-methylpropanamideo) -N- [1-benzyl-8- (2,5~
dioxopyrrolidin-1-yl)-2-oxo-1,2,3,4-tetrahydrogquinelin-3-yl]-
4 -methylpentanamide hydrochloride

[0344]

130



Exampl e 47
(2R) - 2- ( 3- Am no- 3- net hyl but anam do) - N- ( 8- (di et hyl am no) - 2- oxol- (pyri di n-2-y
| met hyl ) -1, 2, 3, 4-t etrahydroqui nol i n-3-y11-4- met hyl pent anam de
hydrochl ori de [0374] [0375] MS(FAB)m z537(MtrH)t | H NVR(400VHz, DVBO- d6) :
8(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, %), 1.26(3H,%),1.41-1.68(3H,m, 2. 81-

3.19(6H, m, 3.30-3.50(2H, m , 4. 38-

4.55(2H,nm,5.41(1H, d, J=16. 5Hz) , 5. 88(jLH, d1J=16. 5Hz) , 6. 92-

7.08(3H, M, 7.16(1H,d, J=7.5Hz), 7 éféghgtﬁﬁﬂg7.79(lH,br s), 8. 05(3H, br
s),8.40-8.56(2H, m. [0376] ER N 4

(2R 4R)-N-[(2R) - 1- (8 i ng

ylmethyl)-1, 2, 3, 4¢f ¢ i
oxopent an- 2-yl1] -4

(D

- 2- 0x0- 1- (pyridin-2-
- 3-yl am no] - 4- net hyl - 1-
- car boxam de hydrochl oride [0377]

[0345]

'H-NMR (400MHZ , DMSO-dg, 80°C) :

O (ppm)0.87(3H,d,J=6.5Hz),0.21(3H,d,J=6.5Hz),1.24-
1.38(1H,m),1.44-1.73(9H4,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,d4,J=17.0Hz),6.97(2H,4,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-[1-benzyl-2-ox0-8- (2-oxopyrrolidin-1-yl) -
1,2,3,4-tetrahydroquinolin-3-ylamino} -3- (1H-indol-3-y1)-1-
oxopropan-2-yl] -2-methylpropanamide hydrochloride

(0347]
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0378] IVB(FAB)rﬂzSSl(MJrH) 1H NVR (400MHz DIVBOd6) . 8(ppm 0. 75-
84(3H, m, 0. 89(3H, d, J=7. OHz) , 0. 90( 3H, d, J=7. OHz) , 0. 93-

.01(3H, N, 1. 45-1. 68(3H, m, 1. 80-

. 90(1H, m, 2. 83(1Hydd, J=5. 0, 15. OHz) , 2. 88- 3. 28(SH, m) , 4. 16-
26(1H, M, 4. 30- 4. 38( 1H, m), 4. 41- 4. 61(2H, m) , 5. 23-

.45(1H, br), 5. 41(1H, d, J=16. OHz) , 5. 86( 1H, d, J=16. OHz) , 6. 92-
.05(3H, m, 7. 10( 1H, d, J=8. OHz) , 7. 1607 23(1H, M), 7. 63-

. 75(1H m),

8.40(1H,d, J=4.5Hz), 8. 48

.61(2H m, S. 65(1H, d, J=8. 5142) H;) [0379] Exanpl e 49 Synthesis
f N- 12- oxo- 8- ( 2- oxopyrroI| y 1)}~ -

I

et rahydr oqui nol i n- nld [ 0380] [03811

[0348]

'H-NMR (400MHz , DMSO-ds, 80°C) :
&(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,4,3=8.0Hz),10.62(1H, s} .

[0349]

Example 39

(2R} -2- ((R) -2-Amino-3- (4-hydroxyphenyl)propanamido) -N- (8-
(diethylamino) -2-oxo0-1- (pyridin-2-ylmethyl}-1,2,3,4-
tetrahydroquinolin-3-yl) -4-methylpentanamide hydrochloride

[0350]
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Di i sopropyl et hyl am ne (258.5 g) was di ssolved in Nrethyl pyrrolidone (1476.6
m.), and the solution was heated at 50C. To the m xture were added Pd-C
(35.06 g) and N-(6-

br ono- 8- ni tro- 2- oxo-1, 2, 3, 4-t et rahydroqui nol i n-3-yl )acetam de (328 g). The
reactor was washed with N-nethyl pyrrolidone (262.5 nlL), and the wash |iquid
was conbined with the m xture. The resultant m xture was purged with
hydrogen three tinmes, and then stirred vigorously for three hours while

mai nt ai ni ng the internal tenper.ﬁure bet ween 70-80C (formation of Conpound
A). The reaction m xture was cooked . and then filtered through
Celite. The filtered solig vidNwasied net hyl pyrrol i done (328 nl)
twice. To the fi]trateg welgy added ﬁ“$f ryl chloride (141.0 g) at room
tenperature, ap i ‘ Sti 14 ed™or OH hours (formation of
Compound B). Tp s 1 kture was added dropw se 2596 aqueous

sodi um hydr oxi dey2 7 OF ver 10 m.nutes, and the m xture was
stirred for one fat i on of Cbnpouﬂﬂ(kb. Stirring was continued
overni ght, and 2N (4.8 L) was added to the resultant mxture,
fol | owed by s;{?ri g fol  hour. The fornmed precipitates were recovered
t hrough vacuum filtiratipgq, 2nd the thus-recovered resi due was washed wth
2- propanol (480 nL x 2), Whereby the title conpound (280.7 g) was yiel ded
as a powdery conpound. The powdery conpound contai ned 33.5% of inorganic
salts. [0B&2j1F Conpound B Ms(FAB) m z310( M+H) + 1H NVR(400VHz, DVBO- d6) :
5(ppm 1. 91(3H, %), 2. 07(2H,t, J=6. 7THz), 2. 53(2H,t, J=7. 0Hz), 2. 91( 1

H t, J=14.M$HAR) ©A£AH, OHX6. 3, 14. 4Hz) , 3. 69(2H,t, J=6.5Hz) , 4.4 1-
4.45(1H,n),6.92(1H,t,J=7. 7THz), 7. 01(1H,d, J=7. 4Hz), 7. 35(1H, d, J=

7.4Hz) , 7. S4MMR, (@ 0PMAZ8 DMSEH)-A8) 17(1H, $), 9. 34(1H, $) . - Conpound C

Ms( FAB) ml z288( 4+H) + ' H NMR(400MHz, DVSO- dO: 5(ppm) 1. 92(3H, $), 2. 07-

2. 19( 1H, ) {2 .1A% 11, D370 18Hz,)M) 2. 196311, 155025 M0 HA)- 53.-04 (EH iddm) , 2. 70~
J=6.3,15.0F%g,3.58-3.71 2H m, 4. 41-

4. 48( 1H, n§ ; ® BH A, 3 927 ( BHAT 7. 494AH, d, J=7. 5Hz) , 7. 17(1H, d, J=

7.5Hz),8.25(11-1,d,J=7.5Hz ,9.74(1H,%3. 03831
4.49(1H,m),4.56 (1H,dd,J=6.5,8.5Hz),5.44(1H,d,J=16.0Hz) ,5.86(1

H,d4,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=4.5H2),8.60(1H,d,J=7.5Hz),
8.67(1H,d,J=8.5Hz),9.34 (1H, s) .

[03521

Example 40

(2R) -N- (8 -Acetamido-2-ox0-1- (pyridin-2-ylwethyl)-1,2,3,4-
tetrahydroquinolin-3-yl) -2- (2-amino-2-methylpropanamido) -4-
methylpentanamide

[0353]
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Exanpl e 50 Synthesis of 3-(brononet hyl)thi ophene [0384] [ 03851

48% Hydrobrom c acid (147.6 g).was cooled on ice, and

3- hydr oxynet hyl t hi ophene (10 g) was added thereto, followed by stirring for
30 mnutes. The organic |ayer was separated, and then washed wi th saturated
aqueous sodi um bi carbonate solution. The resultant m xture was subjected to
vacuumdi stillation (4.5 mmHg) at 46-48C, whereby the title conpound (5.2
g) was yielded. ns(FAB)n z178( MtH)

L HN SN
H )

[0354)

MS (FAB}m/z509 {M+H}"*

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

S5(ppm)0.86 (3H,d,J=6.5Hz) ,0.88(3H,d,J=6.5Hz),1.15(3H,s8),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,d4,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,43,J=68.0Hz),8.46{(1H,4d,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~-tetrahydroguinolin-3-~-ylamino) -2-0x0-1~
phenylethyl) -2-methylpropanamide hydrochloride

[0356]
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1H NVR (400MHz , EMS d.6) :
8(ppm 4. 72(2H, %), 7. 16(1H, dd, J=1. 0, 5. OHz), 7. 55(1H, J=3. 0, 5. OHz)
, 7.62(1H,d,J=3.0Hz). [0386] Exanple 51 Synthesis of
N ( 2- oxo- 8- (2- oxopyrrolidin-1-y1)-1-(thi ophen- 3-
yl methyl)-1, 2,3, 4-tetrahydroqui nolin-3-yl)acetam de [ 0387] [ 0388]
Met hyl ethyl ketone (5 nL) was added to a m xture of
N( 2- oxo- 8- (2-oxopyrrolidin-1-y1)-1,2,3,8tetrahydroqui nolin-3- yflacetam de
(500 ng) and potassi um carbonate pomder 26N Hg) and

3- (bronmonet hyl ) t hi ophene was addeq1t N et The m xture was stirred at an
internal tenperature of 79 fo and then left to stand at room
tenperature. The m xture een sat urated agueous sodi um
chloride solution (2 ni) 1 nm), and the aqueous |ayer
was extracted wth ethyl m.). The organic | ayers were
conbi ned, and-the sol vent N@s rated er reduced pressure. Ethyl
acetate (1 5 nm) and t ol dene (2. we dded. to the thus-recovered
residue, and the precipitated c s were recovered through filtration.
The contai ner of the reaction m xtlre was washed with a m xture of ethyl
~acetate and toluene (3 : 5) (0.5 nL x 2). The thus-recovered crystals were
washed wi {&327hi xture of ethyl acetate and toluene (3 : 5) (1.0 nL x 2),
and then dried under reduced pressure at 60C, whereby ethyl acetate
sol vat es 48 (FAB) m/ 585 &adbund (510 ng) were yiel ded. [0389]

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

8{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) -
2-0x0-1-{pyridin-2-ylmethyl) -1,2,3,4-tetrahydrogquinolin-3-
yl) -4-methylpentanamide hydrochloride

(0359)
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Ms ( FAB) m z384 (M+H) 'H NVR (400MHz , DMSO d6, 80C)

8(ppm 1.92(3H, $), 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 n), 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(2H,m), 7. 32(1H, dd, J=3. 0, 4. 9Hz) ,(®. 87( 1H, d, J=6. 8Hz) . [0390] Exanpl e 52
Synt hesi s of 3-am no-8-(2-oxopyrroliffin-1-yl)-1-(thiophen-3-

yl met hyl ) - 3, 4- di hydr oqui nol i n- ZHN ]N 1) [ 0392] Sul furic
acid (470.6 nlL) was added to}ﬁa (5 L) at roomtenperature, and

N- ( 2- oxo- 8- ( 2- ox0

(t hi ophen- 3-yl net ] ra droqui nol i n-3- yl)acetam de (561.5 Q)
was added thereto erature of 41-43C. The m xture was
heat ed at an i nt erRaF Tqperpt to 92C for four hours while being

[0360]

MS (FAB)m/2537 (M+H) "

'H-NMR (4 00MHz , DMSO-d¢) :
5(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),B.30-B.58(3H,m} .
[0361]

Exampie 43

{(2R) -2- {2-Amino-2-methylpropanamido) -N- [8- (diethylamino) -2-
oxo-1- {pyridin-2-ylmethyl)-1,2,3,4~tetrahydroquinolin-3-y1]-
4- (methylthio}butanamide hydrochloride

[0362]

NH,

e o
-
T

™

HCI
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stirred. Under cooling on ice, 25% sodi um hydroxide (2,715 g) was added
dropwi se to the reaction mxture at an internal tenperature of 50C or

| ower, to thereby adjust the pH of the m xture to 7. Ethyl acetate (1.0 L)
was added to the resultant mxture while being stirred, and 25% sodi um
hydr oxi de (300 g) was added thereto at an internal tenperature of 50C or

| ower, to thereby adjust the pH of the mxture to 10. An additional ethyl
acetate (103331) was added to the mixture, and stirring was performed for
five mnutes, to thereby partition the m xture. Ethyl acetate (2.83 L) was
added to M&EFRRUROZIS41 8Y€e) at an internal tenperature of 30C or |ower, and
stirring was perforned for five mnutes, to thereby partition the nlxture
An addi t i BhaiMRet4O0ME @AM :2.:83 L) was added to the aqueous |ayer, and

t he above-described extraction procedure was repeated. The ethyl acetate
| ayers we goponb) Tedh . g5 1(BH he ,aordsned ethyl acetate |layer was concentrated
under reduced pressure, to thereby evaporate ethyl acetate (6.8 L). The
reacti on I &3 (3%, mhsll€T{3¥oski hrdld O3rs ght83n a refrigerator, and the
crystals that precipitated were recovered through filtration. The

t hus- r eco¥e@ @2 rykt 2l 86 Wl s haz hdl- v 3H(H Hy) . 2ckd a3 el § 686 miL)4 - 2Zkhe

t hus-obtained solid was dried in air overnight and then at 60C under
reduced pte¢8itB;mivhéreby the title conpound (389.2 g) was yiel ded as pale
yell ow crystals. [0393] Exanple 53 Synthesis of tert-butyl

(2R) - 4- ne%h?ﬂlﬂdnb 5. @u&gg@@a 0Hz) ,5.85(1H,d,J=16.0Hz),6.92-
oxopyrrolidin-1-yl B 1- 6th|o phen- 3- %Hneth yl)-1, 2,3, 4-

t et r ahydr de@P hdHi M 37 yP Akt HoF pént a?H2) vT chd bande BLH 0Bo4] - §2395]

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]

H>

I
o
-mz

%a
MY @)

[0366]

MS (FAB)m/z587 (M+H) *
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N-t ert-But oxycar bonyl - D-| euci ne nonohydrate (25.00 g) was dissolved in

tetrahydrofuran (224 nm.), and triethylamne (20.30 g) and i sobutyl

chl orocarbonate (13.06 g) were sequentially added thereto at 5C or | ower

under cooling on ice. To the m xture was added

3- am no- 8- ( 2- oxopyrrolidin-1-

y1l)-1-(t hi ophen-3-yl net hyl) -3, 4-di hydroqui nolin-2(1H)-one D-(-)-tartrate

(44. 80 Q)*u-mMRN 4aQuEeyBMSOdiddm hydr oxi de solution (a m xture of 25% aqueous

sodi um hydroxi de solution (14.58 g) and water (89.6 g)) at 5C or |ower. The

m xture V@&)Eﬁrt)id‘.h@ddﬁgﬁ (5@, d)nwt @z -under cooling on ice, and then the

tenperature was raised to roomtenperature. Saturated agqueous sodi um

chl ori de B0 ntiwm) 44. £ (BH vials, ROred H G )t Ite. aleactd e Hyimit,lr.662-0 partition

the m xture, and the aqueous |layer was further extracted with

t et rahydrof16 e2H (24 M) -4 TBE(3H gani4c. 828yers were conbi ned, and the

conbi ned organic | ayer was concentrated to half vol unme, whereby a sol ution

of the ti4]®l copou gl 4 n{1etd ahys ofHe )a b Vet MH el dedle [0B96]6 .Beanpl e 54

Synt hesi s of (2R)-2-am no-4-net hyl - N- (2- oxo- 8- ( 2-

oxopyrrolTdiht$H yd) -1-Z1-H1 aphesH 3aly) ety )671(1H.30)4-8. 15 (3H, br

t et rahydr oqui nol i n- 3-yl ] pent anam de (0397] [ 0398]
s),8.36(1H,d,J=4.0Hz),8.49(1H,d,J=8.0Hz) ,8.54 (1H,d,d=7.5Hz2} .

[0367]

Example 45

2-Amino-N- [ (2R) -3- (4-chlorophenyl) -1~ [8- {(dimethylamino) -2~
oxo-1- (pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-

ylamino] -1-oxopropan-2-yl] -2-methylpropanamide hydrochloride

[0368]
o
H H@&Hz
o
PN | HCI
N cl
[0369]

MS (FAB)m/z564 (M+H) *

'H-NMR (400MHz, DMSO-d;) :
S(ppm)1.25(3H,s),1.44(3H,8),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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Concentrated hydrochloric acid (89.6 nL) was added to the tetrahydrofuran

solution of tert-butyl

(2R) - 4- net hyl - | oxo- 1- ( 2- oxo0- 8- (2- oxopyrrolidin-1-y1)-1-(thiophen-3-

yl met hyl)-1, 2, 3, 4-tetrahydroqui nol i n- 3-yl am no] pent an- 2- yl carbamate, and

the m xture was stirred at an internal tenperature of 482C for 30 m nutes.

The resultant m xture was neutralized with Zal%a ueous So ilr#n dr oxi de
et hiH @

sol uti on $182{ 1 hderd $6bE i gl ohe a7 e e Bl ayer was
separated, whereby a solution of the title conpound in tetrahydrofuran was
yi el ded. T0%D63H ganpi @955 K el s7 0i0tert - but yl
2- met hyl- 1;(%%)28%- 4-nmet hyl- 1- oxo- 1;{{[’ 2-
0x0- 8- ( 2- OxP{AR M dT ne4{3H) L 227t e Hpheh- B (3B hyl ) - 1, 2, 3, 4-
t et rahydr oqui nol i n- 3-yl am no] pent an- 2-y| am noJ -1- oxoyro an- 2- _yl car bamat e
[ 0400] S{O&oa?(lH,d,J=4_SHz ,8.51(1H;4,J=9.0Hz),8.71(1H,d,J=7.5H2) .
[0370]
Example 46
{2R) -2- (2-Aminoacetamido) -N- [8- (diethylamino)-1- (furan-2-
ylmethyl) -2-o0oxo0-1,2,3,4-tetrahydrequinelin-3-yl} -4-

methylpentanamide hydrochloride

j\/NH
H HY ?

T
MY e

[06371]

{03721

MS (FAB)m/2z484 (M+H)"*

'H-NMR (4 00MHz , DMSO-dg) :

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(1H,d,J=6.5Hz) ,6.97-

7.07(2BH,m) ,7.41(1H,d,J=1.0Hz),8.04(3H,br
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To the tetrahydrofuran sol ution of

(2R) - am no- 4net hyl - N( 2- oxo- 8- (2- oxopyrrol i din-1-yl)-1-(thiophen-3-yl nethyl)
- 1,2,3,4-tetrahydroqui nolin-3-yl] pentanam de were sequentially added

2- (tert-butoxycarbonyl am no) - 2- et hyl propanoic acid (20.4 g),

1- hydr oxybenzotri azole (15.3 g), and 1l-ethyl-3-(3-

dlnethyé?nhnggqg yl) gagbegi) ”hdgGQ¥ﬁr8C5L§rbﬁ§ y(19.2 g) under cooling on
ice the m'x Uré was stifre foom tenperature for two hours.
Saturat?g 23Teous sodi um chl ori de solution was added to the resultant

m xture, dnd’t he organi c | ayer was separated, whereby a solution of the

title conpound in tetrahydrofuran was yielded. [0402] Exanple 56 Synthesis
of Example 47

(2R) - 2- (2- am no- 2- net hyl propanam do) - 4- et h 0X0- 8- (2-oxopyrrolidin-|-
y1)-1- (taRopﬁeri-33A;n|1nerﬁym)ethylgusanaméﬁipéhﬁdr{Bq&ﬂﬁthﬁlémW?beﬁraﬁam de

[ 0403] [ 0404] Concentrated hydrochloric acid (89.6 nL) was added
to the tet(pahbydietargimechytien, af 3t drtebubhlyd2ogetihplin-PceR)-4-

4- et hyl -1 - oxo- 1- [ 2- oxo0- 8- (2- oxopyrrolidin-I-yl)-1-(thi ophen3-ylnethyl)-1,2
,3,4-teh%%hwdb@%@bﬂgwlaeBhyb@ﬁanbm&aban 2-

yl am no] - 1- 6xopr opan- 2-yl carbamate, and the m xture was stirred at an
interna”oggqﬁerature of 482C for 30 m nutes.

[A“\] N HCI

(0375)

MS (FAB)m/z537 (M+H) "

'H-NMR (400MHz, DMSO~ds) :

S (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),7.7%(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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The m xture was neutralized wth 25% aqueous sodi um hydroxi de solution (172
g) under cooling on an ice bath. The organic | ayer was separated, and then
concentrated under reduced pressure, whereby the title conpound (49.36 Q)
was yi el ded. [0405] Exanple 57 Synthesis of

(2R) - 2- (2- am no- 2- net hyl pr opanam do) - 4- net hyl - N[ 2- oxo- 8- ( 2- oxopyrrolidin-1-
yl1l)-1-(thi ophen-3-ylnethyl)- 1,2, 3, 4-tetrahydroqui nolin-3-yl]pentanam de
(R -(-) - nenetst It ) { DADGT, 4 - I }droquinolin-3-ylamino] -4 -methyl-1-

(2R) - 2- (2- Ami no- 2- net hyl propanam do) - 4- net hyl - N- (2- ox08- ( 2- oxopyrrolidin-1-
y1) - 1- (t hbogbeneaazy2 et I Jhid 28k r taelt irdaim-dr -apuilbotami:de vl | pent anam de
(540 ng) was dissolved in toluene (5.4 nL), and a sol ution of

D (-) - mardadractaloddid€ 52 nmg) in i sopropanol (1.6 nl) was added thereto,
followed by stirring at roomtenperature for 18 hours. The forned

preci pitajes7mere recovered through filtration, washed with a m xture of
tol uene and isopropanol (1 : 1), and dried under reduced pressure, whereby
the title conmpound (502 ngy) was el ded. [0408] Exanple 58

4 HY OH

RSN
rNj N HCl

[0378]

MS(FAB)m/z551 (M+H)"*

"H-NMR (4 00MHz , DMSO-dg) :

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=5.0,15.0H2),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,dJ=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=8.5H2),9.92(1H,br s).

[0379]

Example 49

Synthesis of N-[2-oxo-8-(2-0oxopyrrolidin-1-y1}-1,2,3,4-

tetrahydroquinolin-3-yl]acetamide
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Synt hesis of N-(8-nitro-2-o0xo-1, 2,3, 4-tetrahydroqui nolin-3- yl)acetam de

[ 0409] [0410] Fum ng nitric acid (2 nL) was added dropwi se to acetic
anhydride (81 nL) at an internal tenperature of 8C or lower, and sulfuric
acid (81 pi) and a solution of N (2-o0xo0-1,2,3,4-

tetrahydroqui nolin-3-yl)acetamde (8.1 g) in acetic acid (81 nL) were
sequentially added thereto, followed by stirring at roomtenperature for
3.5 hoursl03®Gkopropyl ether (162 nL) was added to the m xture, and
stirring was perfornmed under cooling on ice for 30 mnutes. The forned
precipitates were recovered through filtration, washed wth diisopropyl

et her, and dried under reduced pressure, er eby a ”‘ﬁtﬂfe of the title

conpound (A).and N—(% i tro-2-oxo0-1,213,4-¢ NHAC
TA‘:sE =
' &fo

tetrahydrqu|: (7.15 g s yi el ded.

[0411] ~ Conpou LA NI—IﬂDﬁSG—eI-&) N o
5(ppm) 1. 92( 3H, K)o, 04( 1H, t, I=15, 1z3er 3. 21(1 J=5. 1, 15. 2kl N4 59-
4.65(1H m, 718(th J=7. 4Hz) 7’@5(1Hd3 P2(1H d, J=

8. 4Hz), 8. 34( 1H, d, J=8. OHz) , 9. 99( 1H, $) . h c

{0381]

Diisopropylethylamine (258.5 g) was dissolved in N-
methylpyrrolidone {1476.6 mL), and the solution was heated at
50°C. To the mixture were added Pd-C (35.06 g) and N-(6-
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 continuéd overnight, and 2-
propancl (4.8 L} was added to the resultant mixture, followed

by stirring for one hour. The formed precipitates were
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Compound B MS( FAB) m z250( M+H) * ' H- NVR( 400MHz, DMVSO- d6) :
8(ppm 1. 91(3H, $), 2. 99(1H,t, J=15. 1Hz), 3. 21(1H, dd, J=6. 5, 15. 1Hz) , 4. 54-
4.61(1H m, 7.03(1H d, J=10. 7Hz), 8. 11( 1H, dd, J=2. 5, 8. 8Hz), 8. 17(1
H, d, J=2. 5Hz), 8. 28( 1H, d, J=8. 8Hz), 10. 92(1H, $). [0412] Exanple 59 Synthesis of
tert-butyl 2-nethyl-1- [(2R) 4- et hyl -1 - oxo- 1-[ 2-
0X0- 8- (2-oxopyrrolidin-1-y1)-1-(thiophen-3-ylnethyl)-
t et r ahy drieRRRFHRTGS- @Jm%ﬁﬁ N PEHE ok LLsAtE Ao j|and d’)&?p W@C%e@ﬁ%an&t e
[0413] rééﬁgég was washed with 2-propanol (480 mL x 2), whereby the
title compound (280.7 g) was yielded as a powdery compound.
The powdery compound contained 33.5% of inorganic salts.
[0382]
‘Compound B Ms (FAB)m/z310 (M+H) "
"H-NMR (4 00MHZ, DMSO-ds) :
d(ppm)1.91(3H,s8),2.07(2H,t,J=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
1~
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,d4,J=7.8H=z),9.17(1H,s),9.34{(1H,s) .
*Compound C Ms (FAB)m/z288 (M+H)*
'H-NMR {400MHz, DMSO-ds) :
d(ppm)1.92(3H,s),2.07-
2.19(1H,m),2.42(1H,t,J=7.8H2);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=7.5H=z),7.17{(1H,4, Jd=
7.5Hz),8.25(1H,d4,J=7.5Hz),9.74(1H, s).
[0383]
Example 50

Synthesis of 3-(bromomethyl)thiophene

[0384]
Hom 48%HBr . Bf/\['\>
S S

{03851
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3- Ami no- 8- (2- oxopyrrolidin-|-yl)-1-(thi ophen-3-

yl met hyl ) - 3, 4- di hydr ogui nol i n-2(1H)-one (200 ng) and (R)-2-

(2-(tert-but oxycarbonyl am no) - 2- met hyl propanam do) - 4- net hyl pentanoi c acid
(200 mg) were dissolved in dichloronethane (2 m), and to the solution was
added dropwi se a solution of 1-ethyl-3-(3- dinethylam nopropyl)carbodiimde
hydrochl oride (126 ng), 3- hydroxy-4-o0xo0-3,4-di hydro-1, 2, 3-benzotri azi ne
(107 ng), and gpsetpylaptori&d2cidlliran. di ghl paonesdrae é2 ke, oxed 10

m nut es under cooling on ice, followed by stirring at roomtenperature for

18 hour 5-3Tl|i'§d§@k?hﬁ@&hy\@§hﬁcy at et @ndvd Headde@ - f1ReOMes SOE 6 EBdwEE Was
di ssolved in ethyl acetate he sol ution was sequentially washed with

sat ur at edpROseoHsi 89U M Ho CAIROPEs & Solalidryarand 1$5iey alrd sapaeaedsodi um
chl oride solution, and the organic |ayer was dried over sodiumsulfate. The

sol vent wasd evRER whSHed MLt h I SSUGEAL §f ESGLESus agsii e BIcerBetover ed
resi due was purified through silica gel colum chronmatography (hexane :

ethyl aceé@i@t{dn. Mhhe lnrAfONmiARItARRs Ebjecbed vdhemeund he title
conmpound (342 ny) was yielded. [04151 Exanple 60 Synthesis of

(R)-2-(2-§igfiz byt oxncad bs»rwrhﬂ?r)' ngY - 26 - MBIy liHeaRaRAmHO )-i4-1eet hyl pent anoi ¢
acid nethyl ester [0416] O 0417]
compound (5.2 g) was yielded.
Ms (FAB)m/z178 (M+H)"
'H-NMR (400MHZ , DMSO-ds) :
d(ppm)4.72(2H,s8),7.16(1H,dd,J=1.0,5.0Hz),7.55(1H,J=3.0,5.0Hz2)
,7.62(1H,3,J=3.0HZ).
[0386]
Example 51
Synthesis of N-(2-oxo-8-(2-oxopyrrolidin-1-yl)-1-{(thiophen-3-

yvimethyl) -1,2,3,4-tetrahydroquinolin-~3-yl)acetamide

[0387]
Br.
NHAc NHAc
[N
N0 S - N7 0
23 ‘
S
[0388]

Methyl ethyl ketone (5 mL) was added to a mixture of N-
(2-0x0-8- (2-oxopyrrolidin-1-yl)-1,2,3,4-tetrahydroquinolin-3-
yl)acetamide (500 mg) and potassium carbonate powder_(zss 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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2- (tert-Butoxycarbonyl am no) - 2- net hyl propanoi ¢ acid (22.4 g) and

D-l euci ne nethyl ester hydrochloride (20.0 g) were dissolved in

N, N- di et hyl f ormam de (224 nl), and triethylamne (11.1 g) was added
dropwi se thereto under cooling on ice. To the m xture were sequentially
added 1- hydroxybenzotriazole (14.9 g) and 1l-ethyl-3-(3-

di met hyl am nopropyl ) car bodi i m de hydrochloride (19.1 , and stirring was

per f or med2Pér then” kefEstovatand (224reey bempexRiEdre o (e mEadmiren waisxt ure, -
‘and the forned precipitates were recovered through filtration, whereby the
title conpduhdt{oned Petyaenysatyeated ameeeuyssefium ¢lpkagide
1H NVR(400MHz, DMSO- d6) :
8(ppn) 0. 83PbRL Hem J£8. BLI sandizgthybsicetaye 1{ Dok, BHnd  Feg Aqgueous
s),1.41-1,45(1H,m, 1.58-1.68(2H, m, 3. 59(3H, $), 4. 23-
4. 29( 1H, n}aveysyas, Ftyaehed Hith gty )acetaze of2 Blanpl b W) Syfdbkesi s of
(R -2-(2-(tert-butoxycarbonyl am no)-2- nethyl propanam do) - 4- net hyl pent anoi c
aci d [ 0420fgani¢okayers weré combined, and the solvent was evaporated
under reduced pressure. Ethyl 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-dg, 80°C) :
d(ppm)1.92(3H,s8),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,Jd=15.6H2),5.17(1H,d,J=15.7Hz) ,6.79(1H,dd
+J=1.0,4.9Hz),7.03(1H,dd,J=1.0,2.6Hz2),7.10(1H,t,J=7.6Hz),7.15
-7.17{(2H,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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(R -2-(2-(tert-Butoxycarbonyl am no) - 2-

nmet hyl pr opanam do) - 4- net hyl pentanoi ¢ acid nethyl ester as wet crystals
(57.8 g) (dry weight: 36.3 g) was suspended in tertbutyl methyl ether (182
g), and 25% aqueous sodi um hydroxi de solution (52.8 g) was added dropw se
thereto. The m xture was heated at 40C on an oil bath while being stirred
for 20 mnutes. The reaction m xture was neutralized with concentrated
hydrochl of¢pemici d (27.5 nmL) under cooling on ice. The organic |ayer was
separated, washed with saturated aqueous sodi um chl oride solution, and
dried over sodium sul fatge. The sol vent was evaporated wher eby the title
conmpound (22.2 gy iNelAded. [ 0422] 1HAN Hy , DMSO- d6)

8(ppm 0. 83(6H, ddg 6. 5} 13. 9Hz) ,HlSC&Q(SH '- 3H $), 1. 36(9H,

s), 1. 41-1. 49(1H, hf, INSG™0L. 69(2ZHIH, 4~

4.24(1H M, 6. 82( Ik, SN 7 46(1Hd2J =8. o ,2 5(1 br s) [0423] Exanple 62
Synt hesi s of téﬁ{%?uty\ br ono- 8- n|tro- xo-
t et r ahydr oqui nol = 3- yI'cér banmat e [ 0424]

[0392]

Sulfuric acid {(470.6 mL) was added to water (5.65 L) at
room temperature, and N- (2-oxo-8-(2-oxopyrrolidin-1-yl)-1i-
(thiophen-3-ylmethyl}-1,2,3,4-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. BAn
additional ethyl acetate (2.83 L) was added to the aqueous

layer, and the above-described extraction procedure was
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NaHCO3 N ODMF, H20 NO2ZHHONOZ2H [ 0425]
3- Am no- 6- brono- 8- ni tro- 3, 4-di hydr oqui nol i n-2(1H) - one hydrochl oride (1.08
g) was added to N, N-di met hyl formam de (9.8 nlL), and a solution of sodium
bi carbonate (518 ng) in water (6.5 nL) was added dropw se thereto under
cooling on ice. Subsequently, (Boc)20 (706 ng) was added to the m xture,
and stirring was_perforned at roomtenperature for 24 hours. The forned
preci pi t HYLWAE r TGV ELBY Lt RESLgRef LRYEESI WRTewasmbdngd: handt BRe and
dried under reduced pressure, whereby the title conpound (1.1
yi el ded LROBPIRFMSTIomRRIRES [J455] BaRInE ey d@*‘ofregéwﬁdbut yl
2- 0X0- 8- (2-oxopyrrolidin-1-y1)- 1,2, 3, 4- tetrahydroqylnolln 3- ylcarbanate
[ 0427] pressure, to thereby evaporate ethyl &dceta L) The

reaction mixture was left to stand overnight in a

refrigerator, and the crystals that precipitated wefe

recovered through filtration. The thus-recovered crystals

were washed with ethyl acetate (566 mL). The 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-1-oxo-1-[2-oxo-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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NHBocNHBot\ CI N ON O H NO2NH2H A [ 0428] tert-Butyl :
6- br ono- 8-nitro-2-o0xo0-1, 2, 3,4- tetrahydroqui nolin-3-ylcarbamte (200 g) wa
suspended in Nnet hyl pyrrolidone (520 nL), and diisopropyl et hylam ne (136.6
g) and 10% Pd-C (water content: 52.5% (12.6 g) were added thereto. The
reactor was washed with N-nethyl pyrrolidone (200 nL), and the wash liquid
was conbined with the m xture. The resultant m xture was purged with

hydr ogen yiyee. ¢ HESpherf ¥l e tHyIUE MBS HidrdeRd nd19e-eualy -bae bour
hours whi'le maintaining the internal tenperature at 50-56C (formation of

Conpound A)). - cii&- F a5l @@.tsdﬁgp_t Ut s RRAIA] 4 irRChydddilR M xture was
filtered through Celite. The Tiltered solid was washed with

N- et hyl pygyed iston@s (e dllve ¥ essd idRfeou & ddivin Hy@reae geo@ladittion8C, and
4-chl orobutyryl chloride (80.3 g) was added dropwi se thereto, followed by

stirring afy lds 1AC {04 20 48 NS ()0 iRt i0p gk PBERPUNrIRY - mikerdhe
resul tant m xture was added dropw se 25% aqueous sodi um
was stirred for 10 minutes under cooling on ice, and then the
temperature was raised to room temperature. Saturated
aqueocus 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 orxganic 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-oxo-8-(2-
oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yl]pentanamide

{0397}

[03398]
Concentrated hydrochloric acid (89.6 mL) was added to
the tetrahydrofuran solution of tert-butyl (2R)-4-methyl-1-

ox0-1-[2-ox0-8- (2-oxopyrrolidin-1-yl}-1-{thiophen-3-
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hydr oxi de solution (265.2 g) over 12 mnutes, and the m xture was stirred
for 1.5 hours (formation of Conmpound C). Water (720 nL) was added to the
resultant m xture, and stirring was continued for one hour. The forned
precipitates were recovered through vacuumfiltration, and the

t hus-recovered resi due was washed three tinmes with water (200 nL), whereby
the titl elmetpolndl (2153, ¢)tévmbleydcog emdlin4%4y hamsiye bheletaras?2a powdery
conpound. [0429] Exanple 64 Synthesis of tert-butyl

2- 0X0- 8- (;2c0¥BAMEE L] | 8hA- th¥lhidture was stirred at an internal
(thiophen-3-y|nethyf)-l,z , 4-tetrahydroqui nol i n-3- yl carbamate [ 0430]

{gf?iLde8aa?%éE$%¥g°§-§§ Bgﬁﬁf %ﬁg Ggﬁh%gg?el cxnﬁ%?éié%ﬁ%mpﬁﬁigﬁgdded to

N- et hyl pyrrol i done (308 nLA The reactor was washed w

N net hyl pgeroebtopéieed with ARY @%e%%hsv%\aﬁ‘dh&iﬁéo’éb%u PR the?

m xture. To the resultant m xture was added dropw se 25% aqueous sodi um
hydr oxi dg) sohdeéronc(bbng) cunder iceobanly, oandcthe Thegarhct baysaswawmshed wit h
Nmet hyl pyrrol i done (22 nL), and the wash liquid was conbined with the

m xt ure. sSphsequant Werdbhr anpoktbybhhd opbraet { 62 gtompsuadded dropwi se to
the m xture. The reactor was washed with N-nethyl pyrrolidone (22 nL), and

the wash¢biguhgayBgucanbiyagdyneihefihe m xture. The resul tant reaction
m xture was stirred at 14- 22% for one hour, and water (880 nL) was added

thereto ?ngb cooling on ice, followed by stirring for 30 mnutes. The
formed p eC|p tates were recovered through filtration, and the

t hus-recqvere gldue was washed four times with water (110 nL) and once
with tol G8REP ??15 Tol uene (1120 nL) was added to the thus- obtalned

E&“’.dﬁrm%?'a'ﬁgeg‘é‘gieauaﬁﬂ S Braetrutaas! (PR elabo ke L RRORY: et eq,

and the filtrate was stlrred at room tenperature for 20 mnutes. The formed
preci pi t 8kes8ndReOKeRYVEPSdAt Ardnyh) rﬂrgEB#PBH?“mé§HéEERPYh)f%r%eﬁe 4170
m.), and dried under reduced pressure, whereby the title conmpound (145 @)
(toIuenetemmaémdroawﬁnwasnyBeV@emias]aepbaﬂeEyYéémﬁoghdl“oxopropan"2-

ylcarbamate

{0400]

(0401}

To the tetrahydrofuran solution of (2R)-amino-4methyl-N-
[2—oxo-8—(2-oxopyrrolidin—1*y1}-1—(thiophen~3-y1methyl)—
1,2,3,4-tetrahydrogquinolin-3-yl]lpentanamide were sequentially
added 2-(tert-butoxycarbonylamino)-2-methylpropanoic acid (20.4
g), l-hydroxybenzotriazcle (15.3 g), and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (19.2 g) under
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[0432] Exanpl e 65 Synthesis of

3-am no- 8- (2- oxopyrrolidin-1-y1)-1-(thi ophen- 3-

yl met hyl ) - 3, 4- di hydr oqui nol i n-2(1H) - one [0433] [0434] tert-Butyl

2- 0X0- 8- (2- oxopyrrolidin-1-yl)-1-(thiophen3-ylnethyl)-1,2,3,4-tetrahydroqu
nol i n-3-yl carbamate (5.0 g) was suspended in ethyl acetate (30 nL), and 4N
hydrochloric acid in ethyl acetate (28.3 nL) was added thereto, followed by
stirring @oBndiQsh f Dre orendiotiie wiivet waaotd s nivtadt evtwaadded to a

sol ution of potassium bicarbonate (11.3 g) in water (20 nL), and the

m Xt ure vweempardtireondst atwd3durdde sgteadasckdaneuevas extiant etiloirtiteet hyl
acetate twice, and the organic |ayers were conbi ned. The conbi ned organic

| ayer wasssDitior red € daddelerta erhee ek prasmt enintiutte praaci pileatcasyamdrce
formed. The concentrated residue was stirred at room tenperature for 30

m nut es, baget head ofapalrpred) pitientasy veersonecioverel the cuighl f iddmpatinah. The
t hus- obt ai ned solid was washed with ethyl acetate, and then dried under
reduced pigssett eahydnes Bbyah head i #ieldadpound (2. 93 g) was yiel ded as

crystals. [0435] Exanple 66
[0402]
Example 56
Synthesis of (2R)-2-({2-amino-2-methylpropanamido)-4-methyl-N-
[2-0x0-8- (2~0oxopyrrolidin-1-y1)-1- (thiophen-3-ylmethyl) -
1,2,3,4-tetrahydroguinolin-3-yl]pentanamide

[0403]

[0404]

Concentrated hydrochloric acid (89.6 mL) was added to
the tetrahydrofuran soluticon 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] -1-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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Synt hesi s of (2R)-2-(2-am no-2-nethyl propanam do) - N- (8- (2-

hydr oxy- 5- oxopyrrolidin-|-yl)-2-o0xo0-1-(thiophen-3-ylnethyl)-

1, 2, 3, 4-tetrahydroqui nolin-3-yl)-4-net hyl pent anam de (0436] (0437]

(2R) - 2- (2- Ami no- 2- net hyl propanam do) - 4- net hyl - N- (2- ox08- ( 2- oxopyrrolidin-1-
y1l)-1-(thi ophen-3-ylnethyl)-1, 2, 3,4- tetrahydroqui nolin-3-yl]pentanam de
(1.08 g) was dissolved in acetic acid (30 nL), and a sol ution of

L-(+)-as g%éﬁsﬁn@l vHek ety Hheatd Qe ChitomBHAQ 9. 341 gy waish yiali€ed(40 nl)

was added thereto, followed by stirring at roomtenperature for 15 m nutes
whi | e oxygeipsggas was bubbled into the m xture. Saturated aqueous sodi um
chloride solution was added to the reaction mxture, and the m xture was
washed wigsdarlw/|sacetate tw ce. Sodi um bi carbonate (88.2 g) was added to
the aqueous layer, and the mixture was extracted with chloroformtw ce. The

organi ¢ | S\saiheiSs GO CEI ) -af -eb Ldigto 1eaierts Ipregsunami dand a-he thyl -N-
t hus-recovered residue was purified through chromatography, whereby the

title conpouib{d- & Ropyasryl et ided. - WB(-FAB)IN izihenMBH)y I methyl) -
" H NMR(400MHZ, CDC13, 500)

8( ppm) 6( PP B 95{ 13 16h Wyeh Spirdndl i98(BH; 10 prft bhr)del . (33(-38,)5)mahde late
35(3H, $), 1.38-1.92(7H, m, 2. 22-2.33(1H, ), 2. 55-

2. 68( 2H, mMo4o@2( 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. OHz) , 4. 8

0(1H, d, J=14. 5Hz) , 5. 05( 114, d, J=14. 5Hz) , 5. 21-

5.31(114, ), 6. 87( 1H, dd, J=1. 5, 5. OHz) , 7. 00- 7. 04( 1H, ) , 7. 14-

7.22(3H, M), 7.24-7.38(2H ), 7 94(1H d, 3=8. 5H1). [0438] Exanple 6 SyntYesis

of tert-butyl 1-((28)-1-( , 5- dloxopyrrolldln 1-
y1) - 2- oxo- 1- (t hi ophen- 3- !hﬁ|) 1,2, 3, 4- tetrah\r’clro(gwO |NH53
yl am no) - 4- net hy1- 1 mx £nt An- ylanlno) 2- et hyl pr pan2- ylcarbanate

m*@ m“@

{0407]

{2R) -2- (2-Amino-2-methylpropanamido} -4 -methyl-N- [2-oxo-
8- (2-oxopyrrolidin-1-yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yllpentanamide (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, ﬁhereby the title compound (502 mg) was
yielded.
[0408]

Example 58
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[ 0439) [ 0440] tert-Butyl 1-((2R)-1-(8-am no-2-o0xo-1-(thiophen-3-
yl methyl)-1, 2, 3, 4-t et rahydr ogui nol i n-3-yl am no) - 4- net hy1- 1-

oxopent an- 2- yl am no) - 2- net hyl - 1- oxopr opan- 2-yl carbamate (100 ng) and
succinic anhydride (21 ng) were added to toluene (1 nL), and the m xture
was ref luxed for two hours while being stirred. The reaction m xture was
concentrated under reduced pressure, and the thus-recovered residue was
puri fi ed gyhtegh sidf ea (@e!nicaldm cady-Qvet, ag Maltint radtyikiroadiatcdtio - 3 -
chloroform: nethanol (5 : 1)), whereby the Conpound A (114 ng) was

yi el ded. yihesdeanmouwd A (110 ng), sodiumacetate (75 ng), and acetic
anhydride (1 nL) were added to toluene (1 nL), and the m xture was stirred
at 80C foppgfhm nutes. The mi xture was cooled to roomtenperature, and

wat er was added thereto. The m xture was extracted with ethyl acetate
twice, and the organlc | ayers were conbi ned he conbi ned organlc | ayer was

dried over evdhﬂr B¢ deNHAeduced
qy) Was Vi eI dqnpound A
;0 N~ o

pressure,
Hz), 1.33(s, 3H), 1. 35(5

% lH-hhgg

15( ppm 0. 85( d, 34§ J=8. 5Hz )" 0‘88(d 3H, §
L 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. OHz) , 4. 28-

4.38(m 2H), 4. 76(d, 1H, J=15. 5Hz) , 5. 30(d, 114, J=15. 514z7) , 6. 73(s, 1H)

, 6. 74(dd, ¢4 0eL. 2, 5. OHz) , 7. 00-

7.07(m 2H), 7. 24(dd, 1H, J=3. 0, 6. 8Hz) , 7. 27(dd, 1H, J=3. 0, 5. OHz) , 7.

33(d, 1H, J=8. 1Hdming 3ttt Jagid HED , LY 3Es 1addad  dxepwisaHjo aeepbund B

anhydride (81 mL) at an internal temperature of 8°C or lower,
and sulfuric acid (81 pL) and a solution of N-(2-oxo0-1,2,3,4-
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/2z250 (M+H}"

'H-NMR (4 00MHz , DMSO-ds) :
§(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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MS( FAB) Ml z654( MrH) 1H NVR( 400MHz, DVBO- d6)
6( 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-
7

2.37(m 1H), 2. 42-2.50(m 1H), 2. 64- 2. 73(m 1H), 2. 97(m 2H) , 4. 30-
4.51(m 3H), 4. 78(d, 1H, J=16. OHz) , 6. 76( dd, 1H, J=1. 0, 4. 8Hz) , 6. 94(d
,1H, J=1. 5Hz), 7. 01(br

s, 1H), 7. 19 (%R { 1, 0=17 3L&{ B , = D2AHZ LM Je67( BHA , J= UHE L L2 (1H, d, J=
6.5Hz),7.47(dd, 1H, J=3. 0, 4. 9Hz) , 7. 62(br s, 1H), 8. 15(br s, 1H). [0441] Exanple
68 Synt heli4HaX . § 23 { TH(Q-Fm8 i 2 et I8/ B .apanani do) - N- (8- (2, 5-

di oxopyrrolidin-1-yl)-2-o0oxo0-1-(thiophen-3-ylnethyl)-1,2, 3, 4-

t et r ahydr@Reind B 3-y1) - 4- net hyl pent anani de [ 0442] [0443] tert-Butyl

1- ((2R)-1-(8-(2,5-dioxopyrrolidin-1-y1)-2- '

ox0- 1- (t MR- BL 32 Tt )™ 1, 2, 3, 4- t et r ahydr oqui nol i n- 3-
ylanino)-ﬂ-nethyl-1-oxopentan-2-ylanino)-2-nethy|-1-oxopropan2-ylcarbanate
(30 ng) wik MA@ MBIz DMBPC-sleet ate (0.3 nl), and 4N hydrochloric acid in
ethyl acetate (230 ML) was added thereto, followed by stirring at 50C for
si x hour S (Fat)ur & leld e RuP SAd ,umdsilGarliieatie 25101 i, ideh Jwas Sadded Ktzo t he
reaction mxture, and the mxture was extracted with ethyl acetate tw ce.
The organi%-34yers were conbi ned, and the combi ned organic |ayer was dried
over sodiumsulfate. The sol vent was evaporated under reduced pressure,

wher eby thed } { ¥ @ lcohpbbtH (LA 74 - &) A4 €l eld, dd. J=2.5,8.8Hz) ,8.17 (1

H,4,J=2.5H2),8.28{1H,d,J=8.8Hz),10.92(1H,s) .

[0412]

Example 59

Synthesis of tert-butyl 2-methyl-1-[(2R)-4-methyl-i-oxo-1-[2-
0x0-8- (2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydrogquinolin-3-ylamino] pentan-2-ylamino] -1-oxopropan-2-
ylcarbamate

[0413]

[o414]

3~-Amino-8- (2-oxopyrrolidin-1-yl}-1- (thiophen-3-
ylmethyl) -3,4-dihydroquinoclin-2 (1H) -one (200 mg) and (R)-2-
{2-(tert-butoxycarbonyiamino)-2-methylpropanamido)—4—

methylpentanoic acid (200 mg) were dissolved in
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MB( FAB) mf z554( MFW 1H NVR( 400MHz, CDCL13, 50C)

b(ppm 0. 94(d, 3H, J=7. OHz) , 0. 96(d, 3H, J=6. 9H2) , 1. 36(s, 314), 1. 38(s, 3
H),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. OHz) , 3. 48
(dd, 1H, J=5. 3, 15. 1Hz) , 4. 37(d, 1H, J=16. 5Hz) , 4. 43-

4.49(m 1Hyi dh Bt he dithde5 (3, i) AHd Scd 41k 1db Drtlfor3hrgs Gadidddld
,1H,J=1.0, 5. OHz), 6. 90(d, 1H, J=7. 9Hz), 6. 93-

6.97(m 1|'&r7p49§é ,dHed Rt ¥bi7) off . 224 iy B LH)3 7. 25- _
7.31(m 1H) 91(d, 1H,J=8. 3Hz). [0444] Exanple 69 Synthesis of

(2R) - 2- ( 24 afié ORy RatiBh byt G PPERADER) it d8-KPdfochloride (126 mg), 3-
di oxopyrrolidin-I-yl)-2-o0xo0-1-(thiophen-3-ylnethyl)-1, 2,3, 4-

t et r ahydr epaE oyt 8- 3y} ; 4- GERPIEPen] 2evbetezdye Do | TE7 [f5land 0446]
(210- 2- ( 2- Am no- 2- nethylpropananido) N-(8-(2, 5-

di OXODYHQHQtH?iaMi-ﬂe 2¢ox0pfly (1hi @pheToFond tiidy | )2 i), bver 10
t et r ahydr oqui nol i n- 3-y1) - 4- et hyl pent anam de (14 ng) was dissolved in

et hanol (dimh)es amidepncenl ing eon hide pchbbYdwedichyl €358t Agy e sroom
hydrochl oric acid solution) (25 pL) was added thereto. The sol vent was
evapor at etlempdeatneduferd psecksure, Wier aolvean: tidd evapapeuwsd,( 3&dnrg) was
yi el ded. 1H NVR(400MHz, DVSO- d6) :
the thus-recovered residue was dissolved in ethyl acetate.
The solution was sequentially washed with saturated agqueous
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.
(04151
Example 60
Synthesis of (R)-2-(2- (tert-butoxycarbonylamino)-2-

methylpropanamido) -4-methylpentanocic acid methyl ester

[0416]
O
ey, T 0 HN&NHBoc
(<] A
‘r(l * HOJJ7<""B°° — > Mo E
o m’)\
)
[0417]

2- (tert-Butoxycarbonylamino) -2-methylpropanoic acid
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ppm) 0. 87(d, 3H, J=6. 3Hz) , 0. 91(d, 3H, J=6. 3Hz) , 1. 48(s, 3H), 1. 50(s
1.82(m 4H), 2. 28-2.37(m 1H), 2. 43-2.52(m 1H), 2. 65-
,2.98(d, 2H, J=9. 5Hz) , 4. 41-
,4.79(d, 1H, J=16. 7Hz) , 6. 77(dd, 1H, J=1. 2, 5. OHz) , 6. 95-
7.

7.

2.
4.
6. 13(dd, 1H, J=1. 4, 7. 9Hz), 7. 23(t, 1H, J=7. 6Hz) , 7. 39-
7.

2-
H)
H)
H)
H),7.48(dd, 1H,J=2.9, 4. 9Hz), 8. 17(br ,

s, 3H), 8. 38¢3; 4 g U =nd 1B I uiiel metinsly eafar mohrqhloaids o 20 St hesi s of
(2R) - 2-(2- am no- 2- net hyl propanam do) - 4- met hyl - N( 2- oxo- 8- (2- oxopyrrolidin-|-
y1) - 1- (t irophedl Sl ved i )N, N- dime thy i ormifardrul 338 i)3- yiFhent anami de
hydrochl ori de [0448] [0449] Pot assi um car bonate (46.7 g) was

di ssol vedtFieWey Bamims5( )1 Shdiag BAddeg dmpvisochanetghgnder
(2R)-2-(2-am no-2- : ) .

met hyl pr opR@BRI AN 41¢R¢ hiflo: (e MdRELEE( Megro SRAbentdpd-llyy afded( Lhi ophen- 3-
ylmethyl)-1, 2, 3, 4-tetrahydroqui nolin-3- yl]pentanam de (R)-(-)- nmandel ate
(117 g) vieydredesnioleria#nlg of 1oved byand i k189t lat3 1 Gom t enperature for 10
mnutes. The resultant m xture was_partitioned, and the aqueous |ayer was
ext r act eddirerhelayineprery o) ¢ayked imide yahiech kpaide were ehbi méd  and

t he conbi ned organic |ayer was_washed w th saturated aqueous sodi um

chl ori de SBI¥¥inm, vad PR dF9y MgrdWusodi Wnteal f(3R&. mHhewds| vent was
evapor at ed_under reduced pressure, and the_ thus-recovered residue was
treated aRIMRACHP LR i TREXERN dnFdrEIe . i dBIP thiRemed IRFeTRISRTE®S 98. 9 g)
was Yyi el ded. [0450] Conparative Exanple 1 )

(2R) - 2- ( H¥EE MR R | T ohatant o=k ion h Brely. sl ti 3 & - GOsiRoam™r oqui

ol -3y 45 et iyl pept apat de, el oshl vl de

[0418]

'H-NMR (400MHz , DMSO-ds) :
O{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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[0451) HC [0452] The procedures described in Exanple 4, Exanple
11(a), Exanple 12(a), and Exanple 16 were repeated, except that

N( 2- oxo-1, 2, 3, 4-t et rahydr oqui nol i n-3-yl ) acet am de obt ai nabl e by the
procedure described in a publicly knowmn literature [J. Chem Soc., 1080
(1965)], was used, whereby the title conpound was yi el ded.

MS( FAB) n1 z451( M+H) + 1H NMR(400MHz, DVSO- dO:

5(ppm 0. &8¢ B To ¥5ifa i) ad) M (et iy Usentiiiicl.athid methyl ester as wet
1. 75(9H, ), 2. 97- 3. 10( 2H, m) , 4. 53-

4. 68( 2H, M xws 821 d H 517 J5-16) Sty SwedfHit, dia) 3163)5Hzgs Gubbended in tert-
7.04(2H, 1), 7. 15- 7. 35(7H, 1) , 8. 24( 3H, br s) ., 8. 40(1H, d, J=8. 5Hz) , 8. 53( 1H, d, J=7. 5

Hz) . [ 0453}t B she fhpd ehdr ( Mess uf eedtid afssagaficadis @eiiun thydnoxisie of a
cell line satably expressing human GHS-R a) (Met hod of experinment) CHO KI

cells wergolugeh ecs2ds Wt hediredddaiShRbpwigsnashereto. The mixture
was heated at 40°C on an oil bath while being stirred for 20
minutes. The reaction mixture was neutralized with
concentrated hydrochloric acid (27.5 wL}) 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) :
S (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,by s}.
fo423]
Example 62
Synthesis of tert-butyl é6-bromo-8-nitro-2-oxo-1,2,3,4-

tetrahydroquinolin-3-ylcarbamnate

{0424]
(BockQO B NHBoc
an:;:[th:sz NaHCO3
0 N
N DMF, H,0
no, B HC NO, M
[0425]
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to thereby provide cells stably expressing GiS-R a (hGHSRl a/ CHO), and the
agoni stic activity of each conpound was eval uated by use of the cells based
on percent increase in intracellular calciumas an index. The

hGHS- Rla/ CHO cel | s were inocul ated at 6x104 cells/well in a 96-well plate
(G ear bottom Bl ack plate, product of Corning), and cultured in Ham's F12
medi um cont ai ning 10% fetal bovine serumat 37C and 5% CO2 for 18 hours.
After cul ture,3theineds tioroms- § enmbieok 3 a4l it hyedr aduel ieGHS RIQHIHOeE=! | s wer e
cultured for two hours in a Hanks' bal anced salt sol uti on/ HEPES

( HBSS/ HERER]rdiil gt )de ofit Al igqlg was dAddadntfd donestientt hyddiccataorided gM

Fl uo- 3AM product of Dojin), 2 nmM Probenecid, 0.1% Pluronic F-127, and 0. 1%
BSA, wher Eby8 tile) i radidt st osoMetsi dm ol modituad himasrhidmateel (5548 Afgtlerimwashi ng
the cells, HBSS/ HEPES (175 gL/well) containing 2 mM Probenecid and 0. 1% BSA
was addedwatert hes i atle), wal advbed | diornesicenddeheftyr ermied afacdringddirt i on of
each test conpound was determ ned by nmeans of FLEXstation (Ex: 485 nm Em
525 nm piegluctSudfsehieatllvar (Bndlebs)(70Banh)t vats adidedurtd Wwhe mibkdtivrieol d
diluted with dinethyl sulfoxide and then diluted w th HBSS/ HEPES cont ai ni ng
2 M Probemdcs i r Qi owas (perferie@ At aabm . tewmmsmtuns theer @y haursi.n a
final concentration of interest. The thus-diluted solution (25 pl/well) was
added to The feined precipiffrtemorgxs ixecamdnad chaenghalfdulitatadd oy t he
following formula, and the EC50 (concentration of conpound at which 50%
agoni st i cvaghedivith svafinni el dfiedamdass iradiass My agsrepbmdieredyf rom a
dose-response curve. [0454] Agonistic activity (%9 = (A B)/(C D)x100 A
Fl uor escefie Tt knstenpeyner (hddigh ooy idsded afhcumpwRiery gomesupasce

i ntensi ty[(?fzfé)]re addi tion of test conpound

Example 63
Synthesis of tert-butyl 2-oxo-8-(2-oxopyrrolidin-1-yl)-
1,2,3,4-tetrahydroquinolin-3-ylcarbamate

[0a27]

[0428] NI

tert-Butyl 6-brome-8-nitro-2-o0xo0-~1,2,3,4-
tetrahydrogquinolin-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 combined with the mixture.

The resultant mixture was purged with hydrogen three times,
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C. Fluorescence intensity after addition of 100 nM ghrelin D:

Fl uorescence intensity before addition of ghrelin [0455] As shown in
Table 1, all the tested conpounds fall within the scope of conpound (1) of
t he present invention exhibit potent GHS-R agonistic activity. In
particul ar, such potent GHS-R agonistic activities were 100-fold to
1,000-fold potent with respect to tetrahydroi soqui noline derivatives having

No am No GdUph&tmBxPose tin &heraed .vidhai]s [yl atde fidurAGusiirsd ivhided i vity

on human GHS- R conpounds GHS-R agonistic activity (EC50:n14] Exanpl e 34a

0.38 maintaining the internal temperature at 50-56°C (formation of
Compound A). The resultant mixture was cooled to 25°C, and
the mixture was filtered through Celite. The filtered solid
wés washed with N-methylpyrrolidone (20 mL) three times. The
filtrate was cooled to 8°C, and 4-chlorobutyryl chloride
(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 coﬁpound (154 g} (water content: 14%) was yielded
as a powdery compound.
[0429]
Example 64
Synthesis of tert-butyl 2-oxo-8-(2-oxcpyrrolidin-1-yl}-1-
(thiophen-3-ylmethyl)-1,2,3,4-tetrahydrogquinolin-3-
ylcarbamate

[0430]
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Exanpl e 34k 0.47 Exanple 341 0. 37 Exanple 35 0.9 Exanple 36 1.1.

NHBoC Br/\f\> NHBoc
LG LS
H

S . N
N 25% NaOH aq.

{0431]

t-Butyl 2-oxo-8-{2-oxopyrrolidin-1-yl}-1,2,3,4-
tetrahydroguinolin-3-ylcarbamate (128 g) (water content: 14%)
was added to N-methylpyrrolidone (308 mL). The reactor was
quhed 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 soluticn (56 g}
under cooling on ice. The reactor was washed with N-
methylpyrrolidone (22 mL), and the wash liquid ﬁas combined
with the mixture. Subsequently, 3-bromomethylthiophene (62
g) was added dropwiée 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
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Exanple 34m 1.5 Exanple 37 1 Exanple 349 2. 75 Exanple 25h 6.13

while being heated, and the filtrate was stirred at room
temperature for 20 minutes. The formed precipitates were
recovered through filtration, washed with toluene (70 mL),
and dried under reduced pressure, whereby the title compound
(145 g) (toluene content: 8%) was yielded as a powdery
compound.

[0432]

Example 65

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

ylmethyl) -3, 4-dihydroguinolin-2 (1H} -one

{0433]
NHBoc NH»
(;:[;;Eg 4N HCI/ACOE1 [;:I;;Eg
[0434]

tert-Butyl 2-0x0-8- (2-oxopyrrolidin-1-yl)-1-(thiophen-
3-ylmethyl)-1,2,3,4-tetrahydroguinolin-3-ylcarbamate (5.0 g)
wag suspended in ethyl acetate (30 mL), and 4N hydrochloric
acid in ethyl acetate (28.3 mlL)  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
agueous 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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Exanpl e 25 4.13 Exanple 34h 0.74 Exanple 34b 0. 052 Exanple 251 <0.1

temperature for 30 minutes, and the formed precipitates were
recovered through filtration. The thus-obtained solid was
washed with ethyl acetate, and then dried under reduced
pressure, whereby the title compound {2.93 g} was yielded as
crystals.

[0435]

Example 66

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~-tetrahydrogquinolin-3-yl) -4 -methylpentanamide

[0436]

NHz

\n/:[\ Oz, Cu(CIO), j\/)\
————
Aﬁﬁgmcagd
O N ] HH2 OH
< “@ o~
S

[0437]

(2R) -2-(2-Amino-2-methylpropanamido) -4 -methyl-N- {2-oxo-
8- (2-oxopyrrolidin-1-yl) -1- (thiophen-3-ylmethyl)-1,2,3,4-
tetrahydroquinolin-3-yllpentanamide (1.08 g) was dissolved in
acetic acid (30 mL), and a solution of L-(+)-ascorbic acid
(3.52 g) and Cu{Cl0,)2-6H0 (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 agueous sodium chloride solution was added to the
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gzggpgg 38 0.1 Exanple 341 0.2 Exanple 34c 0.02 Exanple 34f1.13 Exanple

reaction mixture, and the mixture was washed with ethyl acetate
twice. Sodium bicarbonate (88.2 g} was added to the aqueous
layer, and the mixture was extracted with chloroform twice.

The organic layer was concentrated under reduced pressure, and
the thus-recovered residue was purified through chromatography,
whereby the title compound (0.5 mg) was yielded.

MS (FAB)m/z557 (M+H) "

'H-NMR (400MHz, CDC13, 50°C) :

8§ (ppm) & (ppm) 0.95(3H,d, J=6.5Hz),0.98(3H,d, J=6.5H4z),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=5.5,14.0HKz),4.8
0(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),7.924(1H,d,J=8.5Hz).

[0438]

Example 67

Synthesis of tert-butyl 1-((2R)~-1-(8-(2, 5-dioxopyrrclidin-1-
yl)«2—oxo—1—(thiophen-3—ylmethyl)—1,2,3,4-tetrahydroquinolin—3—
ylamino)}-4-methyl-l-oxopentan-2-ylamino)-2-methyl-l-oxopropan-
2-ylcarbamate

[0439])
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Exanpl e 34e0. 07 Exanpl e 4718.2 Exanple 4080 Exanple 4111. 3 Exanple 3912.9
Exanpl e 660.45 Human ghrelin 0.70 Ananorelin 0.15 hydrochl oride Conp. EX.
1149 [0457] Test Exanple 2 (Bioavailability) (Method of experinent) A
test conmpound was administered to nale rats intravenously (1 or 3 ng/kg) or
perorally (30 ng/kg), and to nale beagles intravenously or perorally (3

ng/ kg). After adm nistration, blood was coIIected at designated tines, to

t hereby obtain plasma sanples. The plasma Revel of the test conpound was
det erm ned using LC /I\/E6 from whi ch blg F%Bﬁllty (BA) bwgul at ed

(n =3). H
<IN\/E loluene o NaOAc N 0
"0 i\ § j
5 S 8

HOLC °

iIZ

i62a



(Resul ts) Compound of Exanpl e 34a exhibited a BA of 35% (ananorelin
hydrochl oride: 219% in rats, and a BA of 84% (ananorelin hydrochl ori de:
19% in dogs. Thus, the conpound showed hi gher bioavailability conpared to
ananorelin hydrochloride. [04581 Test Exanple 3 (Distribution in the brain)
(Met hod of experinent) Under anesthesia, a test drug was intravenously
admnistered to male rats (1 to 4 ng/kg) and then intravenously

adm nistered (14 to 95 Rg/kg) at a constant rate. At two hours after
starting the infusion, when a steady state was thought to have been
reached, tdysothole blood was collected fromeach rat and the brain was

exci sed. The concentrations of test drug in brain sanples and plasma

sanpl es were d@életfng@@gl usl PG M Mamiiwl 4 - heedrad el igpasies partition

coefficient (Kp value) was calculated (n. 6 or 9). (Results) Compound

of Exanplye rddkenexhi b4 ed an ddut A ivs- Py Idimihponcediaili-an) Kp of
0.06 (ananorelin hydrochloride: 0.42). Thus, the conpound exhibited

ﬁonsi der &Q&c&aémezi}diaaﬁird&wj%ﬂﬂyﬂmecb{cgjﬁbwﬁd:d&mr@oion _

ydrochl oride, and the drug virtually provided no adverse side effects in

the brai mg) G&Plsuccinic anhydride (21 mg) were added 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 :
methanocl (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) :
d{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 (g, 1H)
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Test Exanple 4 (CYP3A4 inhibitory activity) (Method of experinment) ,
The in vitro CYP3A4 inhibitory activity was determ ned by use of human

| iver m crosones based on the m dazol am hydroxyl ation activity as an index,
and the Ki values were cal culated. (Results) Compound of Exanpl e 34a
exhi bited an average (in ternms of drug concentration) Ki of 86 Rwol/L
(anamorelin hydrochloride: 3 Rml/L). Thus, the conpound exhibited | ower

CYP3A4 inhé bid ply, B8Ladvity, $ompay ef. @ ananor el i n hydr ochl ori de, and
prevented drug interaction with the enzyne. [0460] Test Exanmple 5 (Toxicity

test: singl&yahadypom 2d 6dd aim an-3 © doaNz) , 7. 27 G encansyl atebdHAst7 drug
was forcedly adni ni stered to beagl es, and acut e toxicity of the drug was

studi ed. $94611y (dks hpel) Conpornchiof T-Exanmpt g, Bies V@sSLsi Nl )5 Qe o alr)y.
adm nistered to nale beagles at a dose of 30 and 100 ng/ kg. Separately,

ananor el i fodysigghsori de was singly perorally adnministered to nale beagles
at a dose of 3, 10, and 30 ng/kg. General conditions of the beagles were
obser ved, mapdabpnpt ot ooy pnd bl ood bi ochemi cal tests were carried out.
'H-NMR (400MHz , DMS0-d6) :
8 (ppm)0.83(d,3H,J=6.3Hz),0.87(d,3H,J=6.4Hz),1.2%(s,3H) ,1.31(s
,3H),1.35(s,9H),1.43-1.53{(m,1H),1.55-1.78(m,3H) ,2.26-
2.37{m,1H),2.42-2.50(m,1H),2.64-2.73(m,1H),2.97{(m,2H) ,4.30-
4.51{m,3H),4.78(d,1H,J=16.0Hz) ,6.76(dd,1H,J=1.0,4.8Hz),6.94(d
,1H,J=1.5Hz),7.01 (br
s,1H},7.12{(dd,1H,J=1.3,7.9H2),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- (thicphen-3-ylmethyl)-1,2,3,4-

tetrahydroquinolin-3-yl}-4-methylpentanamide

{0442]

O

N/uxNHBOC HN NHZ
\(l 4N HCHACOEY Yj\
AcOEt N
v ‘) *(j Qo
S

[0443)

tert-Butyl 1-((2R)-1-(8-(2,5-dioxopyrrolidin-1-yl)-2-
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[0462) (Results) In the Exanpl e 34a conpound- adm ni stered groups,
only slight vomting was observed at a maxi mum dose (100 ng/kg). However,
i n the ananorelin-hydrochl ori de-adm ni stered groups, serious anonal ous

di sorders in general conditions such as vomting, infrequent pulse,
trenble, and disorders in wal king were observed at a dose of 30 ny/kg.

Thus,  Cogpound, E’Eﬁ}?ﬁﬁé‘ﬂ?l?- Fhde thi gh N0t | £xd bi e SROIR) 30 K Sonples-s whi ch

ananDrelln hydroc ori1 de exhi bit’s, conflrnlng hi gh safety of the compound.

exper | moh 3107 Pefe ot ?ﬁ?ﬁ%n?%%?ﬁ#ﬁ“? PR CaBadaTre
?EESCTﬁtéﬁﬁaé?éé@éﬁ%pﬁiﬂdmé’” 92 6 O AT o B 275 0o =D g,

Japan Charles River) were condltloned |n a cage (one rat/cage) and mere
al | owed patkydandhbodieta¢GRFid, epnpluatendt€r {238 all Yosss Lgied Lt d.) ad
libitum The illum nation conditions enployed in the house were as foll ows:

10:30 to (d - 30: d : 0S Rt

(M ni - orBerelay gék%%gggzgglgpl b tggfégf%Ef) i bes-p LA e
connected to a canula, and the canula was inserte e cerebral
ventricI%qB?OﬁSrﬁ?gl?ﬂeb?ﬁ?§b8%?5?n%ﬂlﬂﬁ+%nc%%ﬁl?é%ﬁ%dt?o$ TS, and
the osnotic punp was changed to another osnptic punp fil]led wth

r econbi nBAKLHEBEeand- 10 (RirtL1B) vaByeRBERCT 6F Th%hpﬁﬁ$y r3FEEA%® was
continuously injected into the cerebral ventricle (5 pg/gL/hr), to thereby
i nduce caehegi a. THaoodagsiafleyessareragcombingect #oM %ﬁelﬁpmkﬂn%ﬁtest
conmpound di ssol ved in 0.5% net hyl cel | ul ose solution was perorally

admi ni st ergdnio eagbrrabsj dsiebeboer sodichi sgidHitet heThe ghwlveut ivagst he
period of adm nistration of the test conpound, the body weight and the food

i ntake weggpARasHaedna¥er YeddchQupses§iResl iB¢reby thé&otpoLadcehpdxaipl e
34a significantly suppressed reduction in body weight and in food intake,

whi ch WO[(”l‘?I mg} was yielded.

MS (FAB)m/z554 (M+H) "’

'H-NMR (400MHz, CDC13, 50°C) :

5 (ppm)0.94 (d, 3H,J=7.0Hz),0.96(d, 3H,J=6.9Hz),1.36(s,3H),1.38(s, 3
H),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.d,13.4nz),2.76(t,1H,J=14.0Hz),3.48
(dd, 1H, J=5.3,15.1Hz),4.37 (d, 1K, 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) .

10444]
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ot herwi se be caused by IL-10, at a dose of 100 ng/kg, thereby aneliorating
| L- 10-i nduced cachexia. (Drug Preparation Exanple) According to the
Japanese Pharmacopoei a, conpound of Exanple 34a (powder) (8 g), |actose
(19.8 g), crystalline cellulose (6 g), hydroxypropyl cellulose (2 g), and
crospovi done (4 g) were mxed, and the m xture was granul ated by use of
purifiedgyatei.agga granulation liquid. The granules obtained were dried to
give a granul ar powder. Magnesium stearate (0.2 g) was added to the powder,

to there epare e r (S legl at an
appropri§¥%€$8gﬁ? ?g Fggfé%QQ%r%%gﬁé %Zﬂ?%ﬁglgg%ﬁgﬁ%ﬁﬁéﬁﬁf&gF%O?%%Fof
conmpound ,of Exanpl e, 34a (di er: 8 200 nog/tablet). . .TF | Qi JTE

def | ni ngdt AEOPHYBAL i3h8at av BT Shrauar TEn oohgRe AV REdny1 I, 27 5 4%

3, 8-di am not et rahydr oqui nol i ne_derivative %Egresented b fornulqd(la):
(wher ei ntxtrapréseaprsneipn-g=pl) chreRth PRk apgmide roghlr 89 unber of
1 or 2 Ar represents a phenyl group, a naphthyl group, a 5- membered
or 6-nent)éhéB]laromati c heterocyclic group having one or two el enents
selected fromS, N, and O, or a condensed aromatic heterocyclic group
formed between a benzene ring and a 5-nmenbered or 6-nenbered heterocyclic
ring having one or two elenents selected fromS, N, and O (wherein the
phenyl , naphthyl, or aromatic heterocyclic groups may be substituted by 1
to 3 halogen atonms, a G to 06 alkyl group, or a O to 06 al koxy group);
RI and R2, which may be identical to or different fromeach other, each
represent a hydrogen atomor a nethyl group;
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R2 represents a O to 06 al kyl group (the al kyl group optionally bein

substituted by a nethylthio or benzyl oxy group), a phenyl group, a

phenyl -Cl1_4 al kyl group, or an indolyl-Cl..4 alkyl group (the phenyl group
or the indolyl group optionally being substituted by a C to C6 al kyl '
group, a hal ogen atom a hydroxyl group or a O to C6 al koxy group); nis a
nunber of 0 or 1; R4 and R5, which may be identical to or different
from each other, each represery .a hydrogen atom or a O tgo C6 |linear,
branched, or cyclic alkyl grog%é&% Jie al kyl group optionall belng
substituted by a hal ogen atb ydroxyl group, a d tq+ bxy group, a
phenyl group, a bep= X , or a hydroxyphgay R4 or

and R6 or Rl may | nedq%e adj acent n|t to forma
pyrrolidine ring o?‘a Serl df n rlrmrTTﬂﬂ?*pyr~. G- Trg; Ql or the

pi peridine ring mopgl Yy being substituted by a Ey roxyl group); R6
and R7, which may Ye/id ical to or differefl ch w4 her, each

represen

hydr ogen
salt the
is 1.

a phenyl
i sogui no
benzot hi

group, a.%&?*?ﬁ¥ﬁ%®11%&%ub YH it

benzimd
substitu
al koxy g
wher ei n

group.

t a hydrogen at or a Cd to C6 alkyl d R and

group, nap hthg

lyl gr é&% a {hr ‘ﬂwog?o‘!]%thkﬁ PYPRAnafideh Nalpyf? gr oup,

enyl group, a benzofuryl gr oup, an |ndonI oup, a thiazol
LT R b, a

g

Rl )
which may be identical to or different from each otﬁ%r each represent a
atomor a d to C6 |linear, branched, or cycllc al kyl group) or a
r eof . 2. A conpound or salt accordlng to claiml, wherein m
[04461 A conpound or salt according to claiml or 2, wherein Ar is

group, a pyridyl group, a qU|nod¥ group, an
vyl

a

azolyl grou or_a benzot hi azol%{ Efg t_C%l(wherel n these rings rray be
1

t%%lt’é"i‘/hli FIRL PR Hyeh™ %t b, met

Aﬁ?ugé"]a"%eWIebl? orrpgund od;na%';qﬁafgé:é)rgtd%qﬁg%o claiml or 2,

acid (35% aqueous hydrochloric acid solution) (25 puL) was

added thereto. The solvent was evaporated under reduced
pressure, whereby the title compound (16 mg) was yielded.
*H-NMR (400MHz , DMSO-d6) :

8 (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(d4,1H,J=8.6Hz) ,8.50(d4,1H,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-yllpentanamide hydrochloride
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5. A conmpound or salt according to any one of clains 1 to 4, wherein R3 is
a 0 to C6 al kyl group, a benzyl group, or an indolylnmethyl group (the

i ndolyl group optionally being substituted at the nitrogen atomthereof by
a d to C6 al kyl group). 6. A conpound or salt according to any one of
claims 1 to 5, whereinnis U 7. A conpound or salt according to any one
of claimse 1 to 6, wherein each of R4 and R5, which are identical to or

di fferent [64o®) each other, is a hydrogen atom or a O to C4 linear,

branched, or cyclic al kyl group. 8. A conmpound or salt according to
any one of clainms-1to 7, wherein each of R6 and R7 is a hydrogen atom

9. A conpound or salt ag¢gording to any one of clains 1 8, wherein R3
is a C4 al kyl group. ii 0. A conmpound or salt acc d|Q§ to any one of
clainms 1 to 9, whergi HWe 1fibcend R5, which arg Hie % | to or

Bt
different frgm.ea -N r, |s exdnpﬁragan at M. group, 10 or an
et hyl group, R4 5 ‘l‘l‘f‘l‘k‘é‘d—m‘ga or aj cycl obutyl group.
11. A drug coit a nlﬁ ¢ npouﬁ Cl as any one of clains 1
to 10. Oﬂ? A %\}
\ (R}(-}mandelic acid i? \ d HG

[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- [2-0Xx0-8~ (2-0oxopyrrolidin-1-
yl)-1-(thiophen-3-ylmethyl)-1,2,3,4-tetrahydrogquinolin-~3-
yllpentanamide (R)-(-)- mandelate (117 g) were added thereto,
foliowed by stirring at room temperature for 10 minutes. The
resultant mixture was partitioned, and the aqueous 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- (1-benzyl-2-oxo-
1,2,3,4-tetrahydroquinolin-3-yl}-4-methylpentanamide

hydrochloride
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15 12. A pharmaceutical conposition conprising a conpound or salt as
recited in any one of clains 1 to 10, and a pharnaceutically acceptable
carrier. 2013. Use of a conmpound or salt as recited in any one of clains 1
to 10, for producing a therapeutic agent for a system c wasting di sease.

25 14. A conpound represented by formula (F1): (wherein X represents
CH2 or CO mis a nunber of 1 or 2; and
(0451]
H
y HN 2
Nn
HCI
[0452]

The procedures described in Example 4, Example 11l({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/2z451 (M+H)*

'H-NMR (400MHz , DMSO-dg) :
d{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,d4,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,J3=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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Ar represents a phenyl' group, a naphthyl group, a 5- nenbered O

6- menbered aromatic heterocyclic group having one or two el enents sel ected

fromS. N, and 0, or a condensed 10 aronatic heterocyclic group forned

bet ween a benzene ring and a 5-nmenbered or 6-nmenbered heterocyclic ring

havi ng one or two elenents selected fromS. N, and O (wherein the phenyl,

napht hyl ,

or aromatic heterocyclic groups may be substituted by 1 to 3

hal ogen atonsherelsy prowidaldellgrotghlorexpresdingCasHIS- Rl ophGEHE-oup) ,
salt thereof. 20

Rla/CHO), and the agonistic activity of each compound was
evaluated by use of the cells based on percent increase in
intracellular calcium as an index.

The hGHS-R1la/CHO cells were inoculated at 6x10°
cells/well in a 96-well plate (Clear bottom/Black plate,
product of Corning), and cultured in Ham’s F12 medium
containing 10% fetal bovine serum at 37°C and 5% Cozfdr 1lg
hours. After culture, the medium was removed, and then the
hGHS-R1a/CHO cells were cultured for two hours in a Hanks’
balanced salt solution/HEPES (HBSS/HEPES, 100 uL) 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 wmM 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) waé added
to the wells. |

The agonistic activity was calculated by the following
formula, and the ECs; (concentration of compound at which 50%

agonistic activity is obtained) of each test compound was
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obtained from a dose-response curve.

[0454]

Agonistic activity (%) = (A-B}/(C-D)x100
A: Fluorescence intensity after addition of test compound
B: Fluorescence intensity before addition of test compound
C: Fluorescence intensity after addition of 100 nM ghrelin
D: Fluorescence intensity before addition of ghrelin

{0455]

As shown in Table 1, all the tested compounds fall
within the scope of compound (1) of the present invention
exhibit potent GHS-R agonistic activity. 1In particular, such
potent GHS-R agonistic activities were 100-fold to 1,000-fold
potent with respect to tetrahydroisogquinoline derivatives
having no amino group at 8-position thereof.

[0456]
{Table 1]

Agonistic activity on human GHS-R

GHS-R agonistic

Compounds activity
(ECSQ: 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 34b 0.052
Example 251 <0.1
Example 38 0.1
Example 341 0.2
Example 34c 0.02
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Example 34f 1.13
Example 34d 0.22
Example 34e 0.07

Example 47 18.2
Example 40 B0
Example 41 11.3
Example 35 12.9
Example 66 0.45
Human ghrelin 0.70
Anamorelin 0.15
hydrochloride

Comp. 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
bicavailability (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%) inrdogs. Thus, the compound
showed higher bicavailability 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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administered to male rats (1 to 4 mg/kg} and then
intravenously administered (14 to 95 ug/kg) at a constant
rate. At two hours after starting the infusion, when a
steady state was thought to have been reached, the whole
blood was collected from each rat and the brain was excised.
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
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 pumcl/L (anamorelin

hydrochloride: 3 umol/L). Thus, the compound exhibited lower
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CYP3A4 inhibitory activity compared to anamorelin
hydrochloride, and prevented drug interaction with the enzyme.
[0460]

Test Example 5 (Toxicity test: single oral administration to
dogs)

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 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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Test Example (Improvement of cachexia induced by IL-1B)}
(Method of experiment)

By use of model rats with IL-1PB-induced cachexia, the
effects of a test compound on ameliorating reductibn in beody
weight and in food intake were examined.

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 emploved
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-1f3 was continuously injected into the cerebral ventricle
(5 pg/uL/hr), to thereby induce cachexia. Two days after
starting of injection of IL-1f, a test compound dissclved 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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otherwise be.caused by IL-1B, at a dose of 100 mg/kg, thereby
ameliorating IL-1B-induced cachexia.
(Drug Preparation Example)

According to the Japanese Pharmacopoeia, compound of
Example 34a (powder) (8 g), lactose (19.8 g), crystalline
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 brepare 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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The claims defining the invention are as follows:
1. A 3,8-diaminotetrahydroquinoline derivative

represented by formula (la}:

R> ”’ 7
Rl \N n N/R
| o
N . R

N O °
; (1a)
0. N, Ar
X

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

m is a number of 1 or Z;

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 é—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 Ci 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-C;_4 alkyl group, or an
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indelyl~C,.4 alkyl group (the phenyl group or the indolyl group
optionally being substituted by a Cl to Cé 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 Cl1 to Cé linear,
branched, or cyclic alkyl group (the alkyl group optiocnally
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 Cé6 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 Cé linear,

branched, or cyclic alkyl group) or a salt thereof.

2. A compound or salt according to claim 1, wherein m is

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
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group, & pyrrolyl group, a benzothienyl group, a benzofuryl
group, an indolyl group, a thiazolyl group, a pyrimidinyl
group, & guinazeolynyl group, én imidazolyl group, a
benzimidazolyl group, or a benzothiazolyl group ({wherein these
rings may be substituted by 1 to 3 halogen atoms, a Cl to Cé

alkyl group, or a Cl to Cé 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 Cl1 to C6 alkyl group, a benzyl group, or an
indolylmethyl group (the indclyl 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 cf 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.
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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 coﬁpound or salt éccording to any one of claims 1
to 9, wherein each of R* and R5,.which are idéntical to or
different from each other, is a hydrogen atom, a methyl group,
or an ethyl group, or R* ahd R® are linked together to form a-

cyclobutyl group.

11. A drug containing a compound or salt.as recited in

any one of claims 1 to 140,

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.
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14. A compound represented by formula (Fl){
NH,

N o

! l\ (F1)

(whereln X represents CH; or C=0; m is a number of 1 or 27 and

Ar represents a phenyl group, a naphthyl group, a 5-
membered or 6-membered aromatic heterocyclic group having one
oxr £wo-elements selecteq from S, N, and O, 6r a condensed
aromatic heteroécyclic group formed between a benzene ring and a
Sﬁmeﬁbered or 6-membered heterocyclic ring having dne or two
elements séiectedifrom S§, N, and O (wherein the éhenyl,
naphthyl, or aromaﬁicrhete;ocyciic groups may be substituted by
1 to 3 halogen atoms, a Cl to C6 alkyl group, or a Cl to C6

aikoxy group), or a salt thereof.
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