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DESCRI PTI ON  6- ( HETEROCYCLE- SUBSTI TUTED
BENZYL) - 4- OROQUI NOLI NE COVPOUND AND USE OF THE SAME AS

H 'V | NTEGRASE | NHI Bl TOR Technical Field 5 The present
invention relates to a noygk 9*9 i noline conpound,

or a pharmaceutically accepta alt thereof, or a
seKHETEBOQEGEE+$UB$EIQUTEDLBBNZHLkni1ﬂﬁnﬂﬂﬂNQHINEa§@MPDUND AND

In additi e ' i
phar maceut Vi OF ol SRR 4 E5iY, ek Titadzon
4- oxoqui nol i ne COWDOUndTﬁbhﬂléﬁlphﬂénaceutiCalIy

acceptable salt there a_sol vate thereof and a X
phar naeEUBITEeAem; aaaea?aepereéﬁF?értoaﬁ APYEL H ypxoquinoline
éﬂﬁ%?undzm%fﬂ‘vﬂh%Eﬁgﬁéﬁ%lbaﬁip'Eeﬁeﬁﬁgblgesélgethéiééi‘ or a
conpri se the 4- oxoqui noline Tonpound

geharatec dlteirealfl,y wadcbptiabhieesullt ast Avraoti-BFVaagent. In

spl.vate thereof as an.acti inar d t

RISy Henprednt dFisotheh s bR8kEr be TR P TamneLeal
mpibs iphidnResipricdhhy thecepbabbaifsaling hemepebun@ro:a a
solvate thereof, in conbination with one or

R G idC il vareeerhpglac BRYE §0BEPRACEST anto}fate thereot

;%m&@ﬂ;l’: cant PRIHPOdRh | £heNcyTV t,
%?rus type 1 qbegggzgcgbgtgb?g?ggélrus i s ag € agen
arausiat indegnage ahhAb@So¢qud|tba 1i kpuneleeh ccanpyise the 4-

ndr.q H V tar r
D e i SR I
testdays drh%sQsoa.ﬁralt@ﬁum@@ébfﬁ(EESHEncebt$vé oingteéient; an
i mmunodefi ci ency. Accqrdin harnaieutlcal agent

&THal~ ﬂﬁ%ﬂﬁQ9ﬂﬁﬁ9qu¥lSﬂﬁgatgﬁvﬂnEXBHﬁéﬂP HR@rcompound or a
éﬁ%ﬁ%&déﬁiﬁydaﬂkgth%lgfES@E'Eﬁe?@bf 188 a solvate

prophylaxis or “treatfrent of AIDS. H V possesses a

iemdafuliar Rbigend onnwatihehke, orhingkhei ethgp kines eof anti-

an envel.ope protein codes for severa

%ﬁ# l%ﬁncﬁb %?cefévgrsezﬁgang@Flptase i nt egrase)

char acteristic of the vipaskgwshidiedt ke. Transl ated

reverse transcriptase and i ntegrase are '

the sHBIV  (Humen grpvesdetisispeyeNiriasiy &ni bubSheRging to
féﬁ%éﬂﬁ%ds £g554€éd§%Qﬁ%%t%1§ﬁg bEVQQQQ abgsireg!l |,

causes uncoati ng,
Immuncdeficiency Syndrome)

HIV targets CD4 positive cell groups such as helper T
cell, macrophage and dendritic cell and destroys these
immunocompetent cells to cause immunodeficiency.

Accordingly, a pharmaceutical agent that eradicates HIV
in a living organism or suppresses its growth is effective for
the prophylaxis or treatment of AIDS.

HIV possesses a bimolecular RNA gene in a shell, which is
covered with an envelope protein. The RNA codes for several
enzymes (protease, reverse transcriptase, integrase)
characteristic of the virus and the like. Translated reverse
transcriptase and integrase are present in the shell, and
protease is present inside and ocutside the shell.

HIV contacts and invades a host cell, causes uncoating,
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and rel eases a conplex of RNA and integrase and the
like into the cytoplasm Fromthe RNA, DNA is
transcri bed by reverse transcriptase, and a ful

akﬁnggpﬁggggl §5ﬁ€¥g§dof»%ﬁﬁSan&”féﬁﬁ?%ﬁséﬂﬂ%djﬂﬁé“@ﬂﬁé into

t e nucleus the host cell S5is,
thecoypopaaed. byFrion egreaf¥A,ntDNA He DMAnstrihedhbyt reverse

cell. ,The incorporate iS C r .
e nS e REash! PR RS chprdch AIAHd St igHy TR 10
pRbahebAs NEEESHH Mndws ifroritie awdlews afethe host cell and

synthesi zed by H 'V protease and the |iKke, d Vi rus
i GARPFOFROFSLRRNAY| JNFRURRRE WHFR HE 1Mt Rforgiie 050 C11-

TRUIdiRg - ggait%jﬁt %ﬁ%e§§ CoolPEPLd | 415 R Iy YRS ase of

are consrdere e essential for the growth of HV.
tReehesenzeits AremdwhiihgnREA tearieus @rofpinampaessary for

t he ,devel opnent of antjyviral e ver -
TitiOa © Taencsare, avbklet Srea MYy AR SRER the Like,
aexarphe rual davedicne, idi danasipefotmad vudiieh aritert hendergoes

|'i ke have been already on the nmarket as reverse
budgisaer ppdadés rahPBFRors, and indinavir, nelfinavir

and t he gliik i@ﬁspgﬁ%8§ffc ERPIREL Of Se ZShd Tuad tidbe
a multiple drug cohbination therapy (also often .
ecalengd aHAZRE Cheghkpwhbt pfeHEWt | ridtassy ianaymefe BgSy Prawing

, tl [ th ' t ,
SRR s BrORE SRR e e 5E (e
RS @hd' belerbevanse-HIUNagenps asave ribedn takseady

(zi dovudi ne and | am vudi ne, 25 or tenofovir and
demerdioFiecabi ne) ", and "a nonnucl eoside transcriptase

inhimﬁﬂﬁ'e&%&%&%ﬂeQihgvﬁﬁiﬁ@,p&QBSﬁéEiﬁ@bii&ﬁ£ﬁudine and the
(1 opi navir, sanprenavir or atazanavir) conbined with
Iriikeoinaawier ‘befeay @ Liveedycbhntbeal hgrkppl f@dreBeede nkfangreiptase

drug . .conbinatj on therapy i i ng S f
R e RaTER! bEIBTARVI R def TR SR protease
ABEHis AL known to cause side effects such as |iver

function failure, central _nervous disorders (&.4d.
verti gay adidiome Pi e EIR18dAFEAOROTDLRGRT Rt T ARY (also

[,.Stanc h ti . ) ,
(%ﬁ%%fé%?' d Yrd R %&Hg%gy heak vaJgAtieads66ifal therapy))

ven Worse, gence of an HV that shows

candinentds dsigo édeseapberimacguiicel pprgedtsghas been
éﬁ% gﬁgij O%Oghg%gﬁ lQ?Sa gombined use of three agents of "two
reverse transcriptase inhibitors (zidovudine and lamivudine,
or tenofovir and emtricitabine)", and "a nonnuclecside
transcriptase inhibitor (efavirenz)" or "a protease inhibitor
(lopinavir, fosamprenavir or atazanavir) combined with
ritonavir" have been clinically applied. Such multiple drug
combination therapy is becoming a mainstream of AIDS therapy.

However, some of these pharmaceutical agents are known to
cause side effects such as liver function failure, central
nervous disorders (e.g., vertigo), and the like. In addition,
acquisition of resistance to a pharmaceutical agent causes a

problem. Even worse, emergence of an HIV that shows multiple

drug resistance in a multiple drug combination therapy has
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been known. Under the circunstances, a further

devel opnent of a novel pharnaceutical agent,

particularly a devel opnent of an anti- H 'V agent based

e wewrechani sm has been desired, wherein 5 a

devel opnent of an anti-H V agent having an integrase

i nhi biHrcsieyr ama' \ﬂitly:umt@mp‘@@t.ed fbethasedaneliopegnhsef a novel

retr an_essent i al .

SRR s PR plaPeec a3 g bhpe ¢ an anti-
HIW eaggeaste baﬂialcbldmra sy ﬁ@thah@sb@ehaﬁmb@dnaﬂeyﬁied'rh@herein

ounds haV| an integrase inhibitory activity are

W%Lﬁﬁ@a“%% e o BN %&V AOSH64PHERE5a] phTEpgrase
fﬁﬂﬂﬂtor@%@!ﬁ%%sa%) e@‘fw%%‘t'eaesbeEQﬁsEoéhoi\hEQgrase
conmpound [A] and the like, as an anti-HV agent™ 15
HEas gt et A it gfagetinohiiiusody aot eeseptiskeepayeat for the

t R31 0 0 OR Cy X'Y N Conmpound [A] R1
%%n%% i%l)gv'q/ is an optionally substituted C3-10
car borNeverzhededs) @h affeptievalihyegubséi inheflitor has not
heterqo%}cLlc group; RLis an 20 optionally
g dsc¥eto al ky! group, an optionally

subst iftHy %ngéula%%%ﬁgr bR fE84PaRE {ARi bl K8ry Reci Brity are
a hydrogen atomor the lNike; R317is a hydrogen atom
@nsqnidad Ker the ifoldoringer a nitrogen atom and Y is
C R33 NiLr n ( i.n e .
i ndepg‘ﬁf Ny /046q%‘%dr%t8§%hgt g’%ﬁ%? fhggég8$?%§§19{ describes
AN O/ 146G HED cﬁ:&r@@udxelsqm]be&dt baef Di kew 8¢9 £OMPOUNEHIV agent
4 ‘% and the as.an anti-H V, agent having an
%1%ﬁﬂziﬂaquﬂQQ%Sﬁoﬂﬁ &pﬂtQFyyacglﬁlgycipee patent document

R 0 0
S | OR®
x\Y/
|1 Compound [A]
R

wherein ring Cy is an optionally substituted C3-10 carbon ring
group or an optionally substituted heterocyclic group; R' is an
opticnally substituted Cij-;p alkyl group, an optionally
substituted Cs.1;p carbon ring group or the like; R? is a
hydrogen atom or the like; R* is a hydrogen atom or the like;
X is C-R*? or a nitrogen atom; and Y‘is C-R* or a nitrogen atom
(wherein R* and R* are independently a hydrogen atom or the
like).

W02004/046115 also describes the following compound [B]
and the like, as an anti-HIV agent having an integrase

inhibitory activity.
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N Conpound [B] ~OH W2005/087759 descri bes the
follow ng conpound [C] and the Iike, as an anti-HV
agent having a retroviral integrase inhibitory
activity (see patgnt 8cunent 2). BORaZ sl / N
R6 Conpound [ Ra wherein RL is H Cl1_6 al kyl or
3 Zis -C(OOR2 or -C(0) CHC

-C(O0OR2; R2is Hor C1_6

R and R6 are each H, hal ogen, Cl1_6
-N(RB)( ), 10 C(O)@Bmpouuﬂ([B} CH2C (0) X,
_RI D wherein H, 1 or 2, heteroalkyl,
| kyl, substituted cycl oal kyl, heterocycloalkyl,
d tuted heterocycl oal kyl, aryl, substituted aryl,
heteroaryl or substituted heteroary; RB and R9 are

each and. R10,.is al or the

ke, MEosRssR e neediioss £he FoplaliierSipotidsfc] and

tone lofkeR3, asthn Rnt iamMivREgest- Ga¢QhgCh2ee{ BpvXral Nintegrase

addi.tion, W?2005/113509 (patent famly: US2006/019906)
4y @R HGIIYo iSRS EéﬁSBHnQOFEPeﬁﬁdzihe li ke, as

an anti- HLV agent having an integrase inhibitory

activifey (8ee patent 20 docunent 3) 4 R7 0 0 Cy OR

R wherein ring Cy is a group

he group consisting of FF C

Compound [C]

wherein Ry is H, Ci¢ alkyl or substituted C;-¢ alkyl; Z is
-C(O)OR; or -C(O)CH,C(0O)X; X is a 5 or 6-membered aromatic or
hetercaromatic ring or -C(QO)ORz; Ry is H or Ci-¢ alkyl; Rz, Ry,
Rs and Rg are each H, halogen, Ci-¢ alkyloxy, -N(Rs) (Rs},
~C(0)CH3, -C(O)CH;C(O)X, -8(0)p-Rip wherein n is 0, 1 or 2,
hetercalkyl, cycloalkyl, substituted cycloalkyl,
heterocycloalkyl, substituted heterocycloalkyl, aryl,
substituted aryl, heteroaryl or substituted heterocary; Rs and
Ry are each H or Ci-; alkyl; and Ryp is Ci-¢ alkyl or the like,
provided that if Z is -C(O)OR; then at least one of Rs, Rs, Rs
and Rg¢ is =C{O)CH.C (0)X.

In addition, WO2005/113509 (patent family: US2006/019906)
describes the following compound [D] and the like, as an anti-
HIV agent having an integrase inhibitory activity (see patent

document 3).



FAQ FCR3CF3 ad \'\'\ HOFCFF FFFCQO 4\ d
\ 0 FH®2COO FF, HBSOand HOOH OH 5 Ris a
hydrogen atomor the like; RL is Rhl OH wherein Rl1l
is -(CH ,)-OR 12, - (CmM2m -SR12, - (CnH2nm) - SO2R12
(whereip’ R12 is @ Cl gt alkyl group and mis an
saturated heterocyclic group,
Qﬁrt 10 butyl group or the

om an ethyl group, a

¢ |ike; R33 is a hydrogen atom or
s a hydrogen atom or a hydroxyl
group. Howevg®, these publ Compourd 3] not discl ose a
conmpound havi ng & benzyl group substituted by a
heterocyclic group at 5 the 6-position of

imalg 9y disng, gopupvealactedcfrphi the goggestov®isting

thereof. In addition, W2006/ 033422 (patent fam|ly:

2006/ 084665) describes the foll owi ng conmpound [ E]
and the like, as an anti- s HIV agent having an
|ntegras- inhibitory activity (see patentcI docunent

y ‘ povne S E]Clw gl pKi ng Cy
IS [ ad C3_10 carQ ing group
or pst i dAetgpocycl roup; Rl is
a 10 hydrogen atom an optlonallyfsubstltuted Cl_10

al kyl group or the Iike; is a hydrogen atomor the
like;FZ is CGR31 F, a

SRR
T T

» HO,S0
HO OH

5 R is a hydrogen atom or the like; R! is

10

OH
wherein R is —(Cﬁhm)—ORn, —(CmHaJ—SRR, ~ (CpHan) —SO0.R*? (wherein
R is a C;4 alkyl group and m is an integer of 1 to 4), a
saturated heterocyclic group, an isopropyl group or a tert-
butyl group or the like; R** is a hydrogen atom, an ethyl
group, a methoxy group or the like; R*? is a hydrogen atom or
the like; and R’ is a hydrogen atom or a hydroxyl group.

However, these publications do not disclose a compound

having a benzyl group substituted by a heterocyclic group at

5



nitrogen atomwherein R31 is a hydrogen atomor the
like; Xis CR32 or anitrogen atom and Y is G R33
or a nitrogen atom wherein R32 and R33 are each a

LR ¥ Y $3nE0YRYET, oEhLG descripti
publ atﬁbn does notxoﬁ%ﬁﬂge Phe 4- Soxgqu%n%?lﬁe escription
sygandaditdelresdd in this speC|f|cat|on or even a

descripti_on,.su nt d :
W020040 AR HHE PRy g‘o@g‘s'@;gﬁ%ge"( afayt papLY ! 952006/084665)
digiins £heVE21020A84728mpBupdt ¢Rt dAquorst 18ke, as an anti-
5 W)2005/ 113509 patent docunent 4. W?2006/ 033422
H'% @asdilr degtinghen ApéRorage PPB%PéﬁﬁrYoa§51E%F¥eés%? patent
dd&irldientyi on From the findings obtained from
pharnacologlcal studies 25 and clinical results
heretofore, an anti-H )V agent is effective for the
prophyIaX|s or trgat t of AIDS, and particularly a
rase inhibitory activity can
i ved - Hl VORgent. Therefore, the present
i;: t phovision of a 30 conpound having
; ) y, particularly a conmpound 6
haV|ng an integrase |nh|b|toré %ghélty Means for
Sol ving the Problgnms The Sraraeeynd tRlent or s have
conducted intensive studies in an attenpt to find a

aund haV| .an_ant.i - HIV ularly.a .
SRR ARy ¥ 130 A bRy kla Tk FhbY 5 5 RREY, Fid Pakp ring
ey efredd h@tﬁ.m%&rlty LsnbeﬁﬁrtaﬁedThetewcy&nﬁcp@ﬁ@@pt R! is a

invention relates to a conpound represented hy

10 f’fy&rlmrhgatfoar méia OPft]loﬁéx%lﬁg syRsthtegrdser-19 m%lﬂylt &rrg?up or
136 1Mk, EBONEBLLNBSqEOgDE APb EYs atied AS. LOMOUNG - Rm) or a

[17 i'n the present speC|f|cat|on) a pharmaceutical Iy
ridomgeablad oyaMheriedne 8 1% goﬂwa&@geneaégm amdtbeelike; X is

_hae eof A _conpound represen by _the f.ollow n
FOEiTe 31T SR OU Pl 1 - ecah Aot e Seom
wWiherediof R¥ramd soPvate édhen e@fhydf@;éh Gtch or the like.

15 However, this publicaticn does not include the 4-

oxoguinoline compound disclosed in this specification, or even
a description suggestive thereof.
patent document 1: W02004/046115 (page 133, Example 1-88)
patent document 2: WO2005/087759
20 patent document 3: W02005/113509
patent document 4: WO2006/033422
Disclosure of the Invention
Problems to be Sclved by the Invention
From the findings obtained from pharmacological studies
25 and clinical results heretofore, an anti-HIV agent is
effective for the prophylaxis or treatment of AIDS, and
particularly a compound having an integrase inhibitory
activity can be an effective anti-HIV agent.
Therefore, the present invention aims at provision of a

30 compound having an anti-HIV activity, particularly a compound

6
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' 11 OH 15 (RmMR2 N[I] R-/1 RS Ay OH wherein
ring Ais a nonocyclic heterocyclic group optionally
substituted by J. to 5 substituents selected fromthe
04 i A 1#ersk he mogogyclic
heférocycllc roup éonta?nsr& gcqgs?géé carbon atom
at | east one hetMeanatfor sSkhicimy thePrablismsgen at om

d | f [ . . .
géngs ?Lgﬁg%%ﬁgfg&gukggggl E% gpéykgﬁaog%ggQSIVG studies in

ad(QibdmﬁB%ﬁo £iNGa 3Ra4mpoGERagagndg- eNRaBRad TV WREE Bh iy,
Rae Ras and Rao are the sane or different and

E@af&%q 3 ¥y dr 6@@“@0&@6@23169 ancingegrrye yrbipitany

bt 310 0r A iddhRdeh e0f +hel rogen

atéhf'ng1 6 al kyl gPoup 8p F%ﬁgPﬁilhé g%?%ﬁted by 1

to 3 §Ub§1uﬁmemb$ psekectednieomivherédatesi by groomppound

e S0 LR, R HERLP QB ORCL Y AEAL o Blorace

ﬁﬂhﬂbiﬂnﬁﬁIdmmmﬁlgyoqsoﬁetﬂmesatbeb@fQBMQéanﬂé@U@s compound
@gtlonally substituted by 1 to 5 substituents

| éct &S PERSERE §PSCeIABALieREd @r BhprRacevkhbeal by
ddiedieinloguald engkaup, Cankah DacPeALEESs (A8 8! il reot .
5 at | east one hetero atom sSelecte rom nitrogen
[z;it]ori’i C@K@g@md aepresrdted| bur theoﬁpl@ouimg Bfosmalgyr bup or a

stln catbon r ou tiona

SR 3y ™ oo Be BB oL horndhgeF o BE A TS a TR
ﬁﬂsreeﬁhentloned group A, 10 a heterocyclic group
optionally substituted by 1 to 5 substituents sel ected
fromtpe above-nentigned group A, wherein the
hgterogyclic group i $| as 1ef|ned above, a hal ogen

) SRbl -NRb2Rb3 r r 15

®m (1]

wherein

ring A is a monocyclic heterocyclic group optionally

.substltuted by 1l to 5 substltuents selected from the follow1ng

group A, wherein the monocycllc heterocycllc group contains,
besides carbon atom, at least one hetero atom selected from
nitrogen atom, oxygen atom and sulfur atom;

group A is a group consisting of halogen atom, Ci-¢ alkyl group,
- (CHz) ,-OR*!, -NR*R**, ~COR* and -CONR*’R*, wherein R%, R*?, R*?
and R* are the same or different and each is a hydrogen atom
or a Ci-4 alkyl group, and n is 0 or an integer of 1 to 4;

R' is a hydrogen atom,

a Ci-¢ alkyl group optionally substituted by 1 to 3 substituents
selected from the following group B,

a Csz-10 carbon ring group optionally substituted by 1 to 5

7
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- NRb2CORb1, -SO2Rb1l, -NRb2SO2Rb1l, - COORDbI,
- NRb2COORb1 and - NRb4CO- NRh2Rb3 wherein Rbl, Rb2, Rb3
and Rb4 are the sane or different and each is a

Sy Oga At ONMe B et Bl e ngr %BB’veamgﬁtlgn@ar BeBubi BY or
group 20 optionally substituted by 1 to

3 Ubst e TRl & dsstre dotriomaldy abbv:@lrmhedohydlgtgup

Vi pt naII uhsti.tuted b

S fE i [ D s PR BT e
whiatp rA, theh dtetier ddye et @;rrmpclcbntgmup bémdésdeérﬁeﬂ atom,
above; 25 R2 is a hydrogen_atom_ a Cl 4 al kyl group
FoReasthang MRPrO aLoR RPFGEER ALem afttaoeﬁmasww oxygen

HoWndREZand, R4 the same or different and each is
a hydrogen atom a halogen atom a Cl_4 alkyl group

DYOURDBL 2 s \ﬁh@rrémp R—:Dzlsllsstlagh}bdrogen atomor a Cl_4
I | i nde nde Qgen
o SR8y EipdPobbel ser SR SRt e R v o
:h;kﬁhtmg:enarai&omaﬂecﬂ:eel f4soai ke gbeve -méht sofedlgddug; A,
hydrogen atgm or Rl and R6 fqrm together
S ey i G e Rt GRaLa Yt AeP&tdtubedsbyol
S5 10A Ut IR AR FHRk xeheBébéua%éheisgeéy%}ow B,

substituents selected fromthe above 8 nention gr oup

hﬂ:lel[@]n e demsowsycdfict heosboie- sendebhred| above,

[ clic heterocyclic group
con Jéf§#ﬁﬁ eiap% ﬁ%%%%ytrogen atom said
6py€$R heNrP2BE,clic group is 5 optionally

thiddt ed by 1.t 5 subggltuents sel ected from
dﬁgﬁb and Bl vir5OFkhe nitrogen atom to the

herzemee?, r LBE,RM! aNﬁhgb eutically acceptable salt
ther sol vat e thereof 3] The conpound of
%%ovéNﬂ%ﬁQDBneénFZTNRN@@ﬂ§R}?+ng Ais 10 a

Cydl i crgro Ie te r 1-pvrraoli u
%Fg%£8b¥$roﬁ?drnﬂa %ﬁ g%ou%; p%%érs |ﬁo°§r§ug¥er n"End each
1% ox dpidrergedi ra-tlom,yb gmuplkgzipgﬁeﬁpzlayd:g & @#xbon ring group
nnrphollno thlonnrphollnoug E

%hsrt&typ:e&r Béfp, stituents selected from

ﬁ&%oﬁ%eﬁ%@oh@ﬁn geo¥b 4r oup, a2ne%99esé§eiié' &réu;%/'

group and 15 3- oxopyrazolldln- 1-yl group, wherein
ygna%@m|5@bg¢gmpted by 1 to 5 substituents selected from

the above-mentioned group A, wherein the heterocyclic group is
as defined above; |

R* is a hydrogen atom, a Ci.s alkyl group or -OR!, wherein R!
is a hydrogen atom or a Ci-¢ alkyl group;

R’ and R* are the same or different and each is a hydrogen
atom, a halogen atom, a Ci; alkyl group or -OR!?, wherein R'? is
a hydrogen atom or a Ci-4 alkyl group;

R® is each independently, a halogen atom, a Ci-4 alkyl group or
-OR", wherein R is a hydrogen atom or a Ci., alkyl group;

mis 0, 1 or 2; and

R® is a hydrogen atom, or R' and R® form, together with the
carbon atoms bonded thereto, a Ci;-ip cycloalkyl group opticnally

substituted by 1 to 5 substituents selected from the above-
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optionally substituted by 1 to 5 substituents sel ected
from group A or a pharmaceutically acceptable salt
t hereof, or solvate thereof. [4] The conpound of

&gﬁtfggyy&ﬂgﬁ%{gped [1], wherein RLis a 20 C1_6

al kyl group ional l'y substi t ut ed by 1 to 3
Blibsthia ywemrsursklodfctide fabovegmenpiBnedndlRp whemein ring A is

IR0 Rl BRI BRELD €LY RCREE 2L 228 tne
riiher sy ertieant iseried n{oh]ocywh@beh@tBZobgcalc2§r@;p4:.s

al kyl group or -OR', wherein Rl1l is a hydrogen atom or
%Dtﬂ@PagUél IéHbsd'fl&'L%edoPYa Lpker ﬁaééQFFé’éPPS}tﬁcé%b?ﬁb?‘é from

Seddp tﬂ“ﬂﬁaﬂbond@a a ! l%ﬂ%enﬁﬁgﬁ Eégﬁ Thg Rgpﬁgﬂgene
of the above-nenti’oné 1], wh 'S a ydro
angn Qn'aapﬂhamnamﬁunm@aHWyaaceppahbbesaattthheeeﬁf or a
vate oh&gt thereof. [7] The conpound of the
DA TS [1], wherein R3 and R4 are the same

EB] diHef ercipoursd oEa@:h':hel SbavBahegenoak@M 2P wherein ring A is
pharnaceutlcally acceptabl e salt thereof, or a solvate

& stEdrecys I ITINe E8AE6LRE SFOFhé-R¥BYRlA8HRY brgtoup, 2-
dxldpy MRANQ ik s émou? 4pB2; H%nahgfbﬁ en2§59&%1§5rfﬁln 1-

pharnaceutlcally accepta e sa reo or a
E&ﬂqnnwpﬁtﬁﬁgﬂﬂErqzipthgrouppomndpbblihe group,

A B B R ok o e eCshPb T iRs4 58 Srpvmr obyVat e

cﬁdﬂmrseﬁhla[zm]ldmezeqnp?uadppf 2Lb§oaia@x@1ﬂ@m+3m;fﬂ group and
i;% which is  selected froma group consistin
slin-Jowd- 9reHBr pHBREALR- ph%léﬁ*i%?czc%%q:z)group is
é?tfHHHPﬂyngdﬂgtl%uQﬁﬁrB y§t9¥|5 &t S%Exkué £¥0:d1 4oty from
I hydr oqui nol i ne-3-carbdxylic a0|3 1?,
Q¥qu$L@hl@ﬁnEQpmbu@a@eﬁtézaéiypyCCeptdbhe1sqlﬁbemay¢QfA or a

(el
ﬁélr%%?l%gﬂ{ﬁo 2- met hyl propyl ) - 7- net hoxy- 4- oxo- 1, 4-

[ 1hyIdeO @idimp@hindie oF- ¢aebayyibemagt doh&Xappi £ s&)ereln Rl is a

6-[ 3-.¢chl_oro-2-fl uoro-5- &p yrrolidin- I-yI)benzng (S
Cape pg kyl group optionally substituted’by 1 to substltuents

SNE LB 2otR BY! BRAPKE ) i -dBIAR0GH Rt %t a
pharmaceutically acceptable salt thereof, or a solvate
thereof.

[5] The compound of the above-mentioned [1],. wherein R? is a-
Ci-¢ alkyl group or -ORY, wherein R is a hydrogen atom or a
Ci-q4 alkyl group, or a pharmaceutically acceptable salt thereof,
or a solvate thereof.

[6] The compound of the above-mentioned [1], wherein R? is a
hydrogen atom, or a pharmaceutically acceptable salt thereof,
or a solvate thereof.

[7] The compound of the above-mentioned [1], wherein R® and R!
are the same or different and each is a halogen atom, or a
pharmaceutically acceptable salt thereof, or a solvate
thereof.

[8] The compound of the above-mentioned [1], wherein m is 1,
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di hydr oqui nol i ne- 3-carboxylic acid (Exanple 3),
6-[ 3-chl oro- 2-fl uor o- 5- (2- oxooxazol i di n-3-yl ) benzyl ] -1

-((S)-1-

%%ﬁ; %EF%F a}% tg¥b@r08¥!%’é%ggﬁ%géé%%?gfg¥}aééﬁptable salt

roqui no car bbxy
Bh¢Bechl orn-2-Fd et Ehavmrgthol i n- 4-yl ) benzyl | - I ((S)

(9 hy M ET - o GRS e Pekar e Bpezeth T is 0,

@r[as S Bfifcedrtf 1 A6y SrddeicRei1d a1ty lkhkerayl, ] ol é( §b1vate
- hydroxynet hyl - 2- met hyl propyl ) - 7- net hoxy- 4- oxo-

%@?%ﬁ%%drqu|nollne 3-carboxylic acid (Exanple 6)
P8P gt o Y0 v RIS Akl 1Y) PRATER 14
mmm@mfm - gmidqumm;slt)m'g-m hoxy- 4- oxo-1, 4-

A O R oy BERGF  A= .45 7

éﬂﬁb&ﬂméﬁh 1-2- hydroxyethyl) 7 ethyl ~4-oxo-1,4-
((S)-1- hydroxynethyl met hyl propyl)-7- nethoxy 4- 0x0

dlihmr‘%ﬂwlddlﬁT%qmﬁapo@wﬁ dExemgleEkarpl e 8),
é: {ﬁ—f)ﬁ&f&—z?afld&roo 52 (o oy AT QYRR L LRz L1 YL Dy

enz

Hydx & yme tthor-Gametthiplior2pyat) -peahpk)— 2 -or6ADXY-4- 0X0
qépydro&JQggf¥H“Jg”caf%oxy&%%b% lICEgghglgE§?nple X
@-[3-@&11@&22 - O-55- (prFet Ani n310¥epyeaz ol | dinks) -
M%%thﬂﬂ@)etiwﬂwp@wﬁm?hwtzowrﬁypﬁpofsyﬂy 7- me

6%[EfqhﬂQﬂﬁﬁ%Hﬁiqmﬂaaﬁkn2}oybbxazohhdin—z ?kubenbﬁnkyl} {((S)-

W#é&mlhﬁ e R PBY dpy i T et he Koy %00k 0t 1, 4 5

i Hyyeth il iinee-33 aabbeyi h kC ag¢ Hd éﬁéﬁfmé egil),
6-[ 3-chl oro-5-(3, 3- dlfluorogyrrolldln -yl) - 2- fluorobe
%z qhgoro -2-fluoro-5- (morpholin-4 yl)benzyl}-1-((S)-1-

A

diﬁﬁﬁnﬂﬁunnmlldﬂ-&ecarﬁoQQR)33athdoKEnampbé|E)n 1-yl)be

6? @Jﬁh%&r SO 32 REPRYL BB T YL YorRewbkyl al bkb=y-
hyf&rdmmeirr@qwznﬁbmwgr@?gm@xyLmetaskg § Exgapl e4-13)

[ 3-chloro-2-fluoro uoropyrrolldln -yl ) be
qkaﬂqrqqulnollne carboxyllc acid (Example 6),

6L gt 2 TR DI o Mt 1
mysiroxymethyl-2~methylpropyl)-7-methoxy-4~oxo-1, 4-

S AR Tnk YOL8RoLIRIRNOELY feadpEl ™) | - 1 (IR
6-[3-chloro-2- —fluore-5-((R) -3-hydroxypyrrolidin-1-yl)benzyl]-
1-((8)-1-hydroxymethyl-2-methylpropyl}-7-methoxy-4-oxo-1, 4-
dihydrogquinoline-3-carboxylic acid (Example 8),

6= [3-chloro-2-fluoro-5-( (S) -3~hydroxypyrrolidin-1-yl)benzyl] -
1- ({8} -1-hydroxymethyl-2-methylpropyl)-7-methoxy-~4-oxo-1, 4~
dihydroguinoline-3-carboxylic acid (Example 9},

6-[3-chloro-2-fluoro~5- (2-methyl-3-oxopyrazolidin-1-
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hydr oxynet hyl - 2- net hoxypr opyl ) - 7- met hoxy- 4- oxo- 1, 4-
di hydroqui nol i ne- 3-carboxylic acid (Exanple 15),
6-[ 3-chl oro-2, 4-di fl uor o-5- (nor phol i n-4-yl ) benzyl]-1-(

Bariz 7= —4-
%%%roxj%ethyl & neth?m%¥3?pq% hy §£9Yip By}?47286thoxy 4
@FWW@qimhminmﬁwﬂanmaﬂqamb@MydltEa&&ﬁl €EX@jple 10),
ﬁ?fétfﬁﬂége'y'ﬂﬂﬁé¥é%1n 1Bh%|E%lor% éb%gﬁorLbenzyl% -1-((8)-
hytdydxsteidtiiy 12, Mﬂ@l@ﬁo@mwv)-m&%wowbﬂooi041 4-

dlhydrqu|noI|ne 3- carboxylic aci

GL I BRI e b opydish icie- 4Eyﬁ§nggﬁzﬂcll]17 et hyl

64 14N 2> -5- )
Eydroxynethy E fﬁi%%&ﬁ? Yrr01lpf 0¥1)12 fluorobenzyl]-1

UGSégﬁ}ﬁxdnﬂﬁgﬁﬁthyhagﬁhmx%wuﬁr?pyd)eEragphex§8llo??E§,4~

chl ar o- or 0- ol i,n-4-

e SR ARy BrA e HEKRBRT 4 Rk o- 1. 4.

6#Hﬂﬂﬂﬁﬂhﬂd¥24ﬂlﬁd}d&%LQQRyLBCfiﬁb§o§§¥§HP£§1ﬂgivyﬁpbenzyl] 1-

6-[ 3-chl oro- 2-fl uor o-5-(nor phol i n- % benzyl]-7-et

{q kxkﬁhydroxymethyl 2—methylpropyl -methoxy-4- oxo—l 4-
FHQ”QHH hyd

c%Lollne- Sr%g} ox P?%@g%?&ﬁ%EXQXEP %E%?ﬁpie 195 ydroqu!

Q?Ei}qhﬂqm0725fauprodﬁeXdS$eBhfamokbpynralyﬁinzliyypbémmyl] -

1]
O Ny o BRSSPV b by T TE9E R FokyeRo kot
dmwrﬁwnbudh@qukﬁa&ba@yheaaEQayI Egamgléd {fxanpl e

1
% l%-’fg%%oo 27 flugapo S5 (masPhRdLnnd 2y Y] berayy] $14¢ gm) 2R) -
ﬁ%ﬁiﬁ%%?ﬁth %e?ﬁ§§§#8¥H$F§8¥%y|]"9e ?ﬁ%&y %xoxo ﬁ 4-
hyphogpdinedlinee 33ceabbayyliccaatdd (Exmppe e122) ,
_l536%95%50224fhﬁ%i%o?oQQD(ngéhollnyi)ﬁfqégnlyl ethyés -1-
h&dﬂﬂﬂm}fﬁ@ﬂ.hﬂl—mgt@lbfbggwb)—métlQé)Si?ylel As by df-oqui no

|.ine-3- carboxylic acid
dhyslregane L 2nerdorargogyl éseoaymolmample yl§benzyl ]-7

(SNl -
L STy A SxUREeR ST ‘BORRRRL iR Aoy PR Bkl L 7l (81 -1
hﬂdW¢$WUGMhM¢PQn@rélmatbpkytopyhb+ﬁ—méﬁhwﬁy{ﬂéb@o—IUM—
dﬁ g%_chloro 2,4-di fluoro-5; 2-ox8pyrrolld|n I)yl)benzy

roqgquinolihe-3-carboxylic aci Example 17

A ([S)—chlb)tdFQXYmEbBML5211HEI:€HJJPIIQP¥lQI Vs PRIy At G - ((s)-
4- di hydroqui nol i ne-3-carboxylic acid (EXanpl e 25),
16hP’§IE’FW8FBthZIZd?f@%@'@hBlIEQowbby‘hQﬁCP-cﬂmﬂ't yl ) benzy

dhhﬁaroquan}lPehyd?%i?%%Y%?? %9 ﬁaﬁﬁgﬁi|58%r 0xo0-1, 4
6153dphydrgqarﬁbane 3-¢mmbphqlimr4&ylnMéﬁ@ymm414MbR
ethoxymethyl-2-hydroxyethyl)-7-methoxy-4-oxo-1, 4-
dihydroquinoline~3-carboxylic acid (Example 18),
6—[3—chloro—2-fluoro—5—(morpholin—4~yl)benzyl]—7—ethyl~1—[(R)—
2-hydroxy—l-(methoxymethyl)ethyl]~4—oxo-1,4—dihydroquinoline~
3-carboxylic acid (Example 20},
6—[3—chloro~5—(1,l—dioxoisothiazolidin—Z—yl)—2—fluorobenzyl]—
1—((S)—1—hydroxymethyl—2—methylpropyl)—7—methoxy—4—oxo—l,4—

dihydroquinoline-3-carboxylic acid (Example 21),

11



10

15

20

25

30

33

6-[ 3-chl oro- 2-fl uoro-5-(thi onor phol i n-4-yl)benzyl]-1I-(
(S)-1-
hydr oxynet hyl - 2- net hyl propyl ) - 7- met hoxy- 4- oxo- 1, 4-

gL 00kl SR L AT  o-
RRirbxpol- (methoxymethyl ethyl]-7-methoxy-4-oxo-1,4-

o1 RyB SaEt Mo R T ORI A o 2y ¢

6 [3-@Hl@f@-2—fimk@f@-§-(rﬁ&‘pﬂhﬂl_lrﬂ—ﬁl‘]ﬂ?ﬂ))ﬂé@ﬁ@lﬂ]] Tlelth§n~1-( (S) -

%droxyneth | - 3- nethoxypropycg 7- met hoxy- 4- oxo-1, 4-
a.w F SRRy Hel Joeiteh Byl Jad R darfy! hzgi)roq@anolme ~3-

?a%goggigéoagléltﬁgéﬁﬁ&ézbgwdroxyplper|d|n | -yl)benzyl
6t 53 = ¢th hyde o yhwduyd - 5?(ﬁﬁdﬁﬂgynngmgdﬂmﬁbﬂﬂdk¢m¢ydﬁe?&ethyl—
4- ,dih I I Ex 32)
%T[‘égi:ﬁ/d‘ﬁ% Jg‘ljgﬁlhl‘iﬁ&é% i I')4'(o it ]'%7 et hyl
di?{?ggguﬁéiltpe 3- C?ﬁ??xyllctﬁ$ld (Exaﬂpleh24), 4 30
r oxXyme nmet hoxypr o 0X0
bt o e bl wed s e o T hn (2 y‘i(re%énglml»benzyu -
?lz §p= 9%9&902yrﬁéwﬂﬁxﬁé@mwdﬂﬂ "W REMR -4 Loy, 4
@ihﬂiﬁ@)uin@ymm%mmdxﬂmtdm@p(rqu@yrlp)leAf%m 1,4-
d b d 35
B PSR 0L Do R L0 SR RAIBe b eyt -7-
Sﬁhﬁydwwsmth%hy@rd@nké’dwpmdra ML) 414%&01&44—
12 di hydr oqui nol I ne- 3-car boxyl i c aci (Exanple 36),
BLPBIERTGIRR DR THTR IR 1 A \IBRSERAR R61+((S) - 1-
@¥ﬁBDéB{I@E$Wé @Ilf@fmé-p(ﬁﬁ]ﬂn)oria t?lgx%%_)%gl%%"lﬂ' —1-((S)-

ydr oqui nol i ne- 3-car boxylic
By §l Box ety - 2 netrloy B Kapyrlphol -methoryHienzp-l, -] (1R,

AT R S AR AT AR ERTTA023) 1, 4-
e|+ hydmwM+mc8r@asbm@dpm:m1-¢—(@9@@&@138)1,- ( (1R, zs

3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-1 yI)benzyI]
Y ;@xﬂmethyl Z2-methoxypropyl)-7-methoxy-4-oxo-1, 4~

&1 DeXYHEE b &M%@ e LdiRy W%(%g%%%gé y,4 10

di hydr oqui nol 1 ne- 3 Ic acid
6—[3—@hﬂQWQrZPflumnqrE%@ﬁbnphqkmnwﬂﬂyﬁ)behzwﬂﬂbéﬁzyB}-1-

P 4R e Ho R R RR R et RIS RS oFatngr- 4- o
dphgdﬁoqﬁﬁwﬂimwrmﬁcﬁlczﬁra@wl(Imca@@u@ eyampl e

®- E 3-h -2 FHURR S5 (L rosdssyedmeaicin-gryde Repryly-1-
5?((1R rox )ﬁﬁh %é%t%ﬁq%ﬁﬁ%¥ﬂ%xygrgf§ﬁf§X-OXSFT,i-qn
dlhydroqulnollne -3-carboxylic acid (Example 32),
6-[3-chloro-2-fluoro-5- (morpholin-4~-yl)benzyl]~7-ethyl-1-
((1R, 2R) -1-hydroxymethyl-2-methoxypropyl)-4-oxo-1, 4-
dihydroguinecline~3-carboxylic acid (Example 34),
6-[3-chloro-2-fluoroc-5- (morpholin-4-yl)benzyl]-7-ethyl-1-
((1R,28)-1-hydroxymethyl-2-methoxypropyl)-4-oxo-1, 4~
dihydrogquinoline-3-carboxylic acid (Example 35),
6—[3-chloro-2-fluoro-5- (pyridin-2-yl)benzyl]-1-((S)-1-
hydroxymethyl-2~methylpropyl)-7-methoxy-4-oxo-1, 4-
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di hydr oqui nol i ne- 3-car boxylic acid (Exanple 41),
6 [ 3-chl oro-2-fl uoro-5-(norpholin-4-yl)benzyl]-1-((R)-

H¥§§§%8§?%Q%ilr?e L0255 UL O TrdTagony- 4- o

roqui no car boxy I C acl
42]3~- Q@loro 2-fluoro-5-(thiazocl-2-yl) benzyl] -1- ((S) -1-

QY %?%]rhg{r?yf é—methylpr(opyl%h()}—met%%(ls) kﬁen%_]l 4_Gt hyl

d1 RYAF SRS T e 23 -1 O 14-dTRE e p(rm@yrlp)le4 3cr>§9 1, 4-
dlhgdrqu|noI|ne 3-carboxylic acid (Exa

el oF o= 2= F 1 urer5- (ol inrdewi) )b@é%ﬁ;lll]'lT [ditRy ER) -
i*%&%foxy&eﬁr?’“&“eth%l’fy onyll~T-pthyl-f-pxo-l 4 o

01 hydr Sguho Tiandradata xb cagi 1di Bcanhl (@Expdple 38),
g_ggsc oro—étéiuégé)é &?<>X%E%5E9'A1n 11?&5£pen§%|]-1 {R)-1-
@ﬁﬂé@%ﬁ@”@ﬁiﬁﬂz%ﬁdﬁ%wmf%ﬁ@h@%% ,@%0- 1, 4-

di hydroqui nol i ne- 3-car boxylic acid | e 45)
Singdepueipo bine i frarhax Bl i@ asdshyt @mpdaenBEJw ) benzy

%l&? Phrore-2-fluora-s- -axopyrrolidin~1-ylibepzyl] ;1
k01iR, ZR) ﬂlzmmwmdhm&mmawprmp@m]meexamr—e oxo-1, 4-
é-%%‘?’é‘ﬁil‘&r%?]zl-‘?? TR S RFHD | ERAPLS PBenzyl -1

6£($chtoro-2-fluoro-5- (2-oxopyrrolidin-1- yl)benzyl] 7-ethyl-
hydr oxynet hﬁl 3- nmet hoxypr.op I) 7- met hoxy- 4- oxo- 1,

i hy &R odR) nbrh v e Budi2 n %x@w)e*lzrwro-%‘l-
&dﬁaﬁ@&&iﬁoﬁﬁé&@f@az%c(:&ﬂ@%fao' iedphey hlgenzyl ] -1
ﬁf13&Qﬁ@eﬂe+®ﬁﬁkugmmﬁSﬁNmdkphﬂﬂmm&ﬂpﬁdpyhpz?lﬁeﬂth?é41—
ﬁ§§rokyme‘9hpy dé n‘ﬁe%}{‘é’él} —me %rrlkia%x l(i —alcmet%oxy oxo 1,4-
81 hpd £6401 Ko Pirde i £ d LB A (IR0 (EBatpitle) RENZ Y1 ] - 1- (
%yb%&%ﬁfm Blyorp st IRAGRNSHHAT 4Ty eeey 14 dxet byt -1-

AR AT bt %ﬁ@%ﬁ% 4?’[<1R

@Ry@roquinoline-3- carboxyllc acid (Example 43},

R A CEN T

ﬁ(%féc)iﬁdiﬂcﬁﬁ@tﬁyily&ﬁ&rﬁﬂﬁ:@ﬁwm@dx@m h—ﬂlhlgra&é)qhhnélme 3~
RyEPeXYhEE 3F1D, ExpmakenA4iropyl ) - 4- oxo- 1, 4- di hydr oqui

L G N S S e o ey 27 (90 1
hedhykymethyl-2, 2-dimethylpropyl) - —methoxy~4 oxo—l 4-
bRt T B2 L B g
é~t§—@m@f@-:_2 £l of Qrdrd B @@ﬂdﬁ:y‘}:ﬂd])l@qlﬁl)ll—]yi' bé(@}ri] 1-
((S) -1l-hydroxymethyl-2,2-dimethylpropyl)~7-methoxy-4-oxo~1, 4~
dihydroguineoline-3-carboxylic acid (Example 46),

6~ [3-chloro-2-fluorc-5- (2-oxopyrrolidin-l-yl)benzyl}-1-((S)-1-
hydroxymethyl-3-methoxypropyl)-7-methoxy-4-oxo-1,4-
dihydroquincline-3-carboxylic acid (Example 47),

6-[3-chloro~2~fluoro-5~(2-oxopyrrolidin-1-yl)benzyl]-1-
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hydr oxynet hyl - 2, 2- di et hyl propyl ) - 4- oxo- 1, 4-di hydr oqu
nol i ne- 3-carboxylic acid (Exanple 53),
6- [ 3-chl oro- 2, 4-di f | uor o- 5- (2- oxopyrrolidin-1-yl)benzy

R i R e D B ke i T
@i Iy ogut ol i e B-asardvospiliicc aadidd (ERsanplee 484) ,
01 1588192, - H e (e ALY Behnfh) 2808 -1

b I2) Qﬁé’dfg} - Rt RkRr-appikh=4; ax0
Fi,%-x%ﬁi§ r%un%gflne- }%§$%§§3||c acpg ExgﬁpFe 55)

&1 g eeinet e Pine ti-feardrarys-icnagiigo | (Exampye) B8hzy| ] - 1- (

o S SR T AR v e ey Ay 4 B 2R 2
@ohmmp-18ehydiEHQMethymmptdﬁ@ﬂaﬁﬁkﬁm&&pxy~4 oxo-1,4-

% > Ch&&iég igé car (xyllc g%ld}(%kam ad%%%ol 3-y1)

d=¢ é%hﬂomﬂb%mcr% @I AR 1~ t)bemtyiaozo (S)-1~

-1 4- di hydroqui nol i ne-3-carboxylic acid (Exanple 57)
@Edroxymethyl -2,2-dimethylpropyl) ~4-oxo-1, 4-dihydroguinoline~

?—%g’rﬁ@(ﬁlc %44 {éM}ﬁes 13 - oxonor phol i n-4-yl) benzyl
6{53-&hl@mbfﬁ%ﬁ&ﬂd@d 5962{bﬂﬂﬂjgﬂqﬂmﬂxﬂ—ﬂ—@l@benty4i 7-ethyl-

B L P e R R 2 e i e T s bt 41

ﬁfﬂ éroqulnollne 3-carboxylic ac1d (Example 52)
dro@gnethyl 2- dlnethylpropyl - 0X0-1, 4- d|h dro w

fiol 3neblesr-2 chkursgt I rwpdlqlamﬁmsré benzyil ér- és
H aeGent ther.eof, i
ereo éﬁﬁgfl%gpharnagga#ﬁggﬁhgo#pgéﬁ?géﬁQEé%Ea?§§%%EOllne

Bheanbamphn@ atid afBxamped e0f53)he above-nentioned [1] to
b7 Da-Shh Seed T ooior ST 2 BRGden oy v beRzyL] -1~
a¢S PPt ARy @r Sofrhd ey 1 44,2~ dﬁ@n&@iyl'p'ﬂo\éy@gem—o%@mr gsi ng

the conpound of any one of the above-nentioned [1] to

dibydeeauipmhitroerg dadnl iacsdst dfixaredet ~dher eof |
Flé? c;ni{ﬁez tbeciﬂuof’bs =y Zr"%t)fo?gfrr%Qquglr gdéﬁnbenzyl] -7

'nt egr'ase i nhi bi't or risin
ebhpbuhd fﬂﬁhydruxyﬂeﬁﬂyiﬁﬁxaﬁammaﬂhydpedpwlp—ﬂeoxo 1,4-

S S ie T Gt SAe | RAPes S0: 16

g-‘r&gi O(fm@fwz,dﬁeﬁﬂﬁmrmmmo%mmtﬁe@qm%ﬁ@yqﬁ -3mBy (s) -1~
hydroxymethyl-2, 2-dimethylpropyl) -4-oxo-1, 4-dihydrogquinoline-
3-carboxylic acid (Example 56),
6~[3~chloro~-2-flucro~5-(5~methyl-1, 2, 4-oxadiazol-3-yl)benzyl] -
1-{(S)-1-hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1, 4-
dihydrogquinoline-3~-carboxylic acid (Example 57)
6-[3-chloro-2,4-difluoro-5-(3-oxomorpholin-4-yl)benzyl]l-1-
{{S})-1-hydroxymethyl-2,2-dimethylpropyl)-4-oxo-1,4-
dihydroquinoline-~3-carboxylic acid (Example 58), and
6-[3-chloro-2,4-difluoro-5- (morpholin-4-yl)benzyl}-1-(({(R)-1-
hydroxymethyl-2,2-dimethylpropyl)-4-oxo-1,4~dihydroquinoliine-
3-carboxylic acid (Example 59},
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t he above-nentioned [1] to [10] or a pharmaceutically
acceptable salt thereof, or a solvate thereof, in
conbination with one or nore other kinds of anti-HV

gft OQ rr?eic’éegﬂ:cecsal ]a‘ls'.]cegﬁ:%f?f %@%t F%?%BQ Ogragysolvate

tﬁﬁwam@eutlcally acceptable salt thereof, or
so|l vate thereof, for. the praducti on of ,an an
EhbhtA Ff%l]m%%ﬁdfcqlh&O&%ﬁ&&mnoﬁomlaﬁé*%%?hsompound of

APPVEr et | e hchle-rlentitler(13 RBAITRGEUE gal | Y
acceptable salt thereof, or a solvate thereof, for
plverprerlict ¢l wfacaerabliensaditaddersofnhPsi foFOLlya e

«?Pé? d gr?ci g %M%ﬁ@aﬂ%@ \ﬁ%:%%tt%ﬁ% egr@ielf" v

infectious disease I n a nmanmal®, | rses

pUiPr] s t it veH T\Ara gfrfte atamper ianimign tt hef cbhnpouontpom‘ndngf one of
f th b - t 1] t

B et et deh 91 100 € o PPreRabRtsPayLy

§@J:é’1§‘tt.£oi@es§£ﬂf tHOres d JrERo1 viat?l theectet had ah active

he "above- nenti oned 17] whi ch further conprises
9@@¢¢¢%@@#4ng an effectlve annunt of one or nore

t
Fhafe 745, HlcAaad ok MEEANIEY Hhe Borpound of any
aneaﬂﬁnﬁhevﬁbdﬁe—ﬁﬁhtxnnmdSEH amnﬂdet@mlagpaarmaceutlcally
effecti ano nt of t conpoun an one of
SEoestaTe UREE v rdar [ T st vl EReREh e S bn' A8t ive
gﬁg@@&g@ﬁ@ salt t hereof, or a solvate thereof, to
saild mammal . [20] An ant|-HIV conposi tion conprising
{ hé) c@ﬁrp@mwfﬁv aﬁ@en% P LS inge thiso wermpenndoaédapy] one of
%ﬁe[& vgrm&ntof vat u]i"é:dr"l ]%ﬁ] %q_,(:%p %%lrﬁla%@utlcal}?y

er eo or her eo and a“pharmaceuti ca
acceptahl@ s&&tltherédiu ok mh&nﬂmmﬂmﬁlﬂnMreoﬁnpasicbmblnatlon

for inhibiting HV_ integrase,_ conprisi he co

B TR et d?glt'%e""a?b%‘i/é‘l ﬁ“g%e‘&isl[vi%cﬁg&"ﬁ@]l § aﬁces
pher naseut £ Cahd Ve SRsaRii© 58] tond RET @0 aPbov@-mentioned [1]
sol vate thereof, and a pharnaceutically acceptabl e

tar (1@} . oThe RowrArRiE isfalle %@W@%@@Len\ﬁéﬁﬂil shegre®, aor a
8L 9ha¢ én&a%&fv ASL iid oA rg?-go HO¥ 13t €983S@Tv23gent .

ere ore es'e ‘conpoun phar maceuti ca
adgenty¥se of the compound of any one of the above-mentioned [1]

to [10] or a pharmaceutically acceptable salt thereof, or a
solvate thereof, for the production of an HIV integrase
inhibitor.

{17] A method for the prophylaxis or treatment of an HIV
infectious disease in a mammal, which comprises administering
an effective amount of the compound of any one of the above-
mentioned [1] to [10] or a pharmaceutically acceptable salt
thereof, or a sclvate therecf, to said mammal.

[18] The method of the above-mentioned [17], which further
comprises administering an effective amount of one or more
other kinds of anti-HIV active substances to the mammal.

[19] A method for inhibiting HIV integrase in a mammal, which

comprises administering an effective amount of the compound of

15



effective for, for exanple, the prophylaxis or
treatnent of AIDS, as integrase inhibitors, antivira
agents anti-H 'V agents and the |ike, having an HV

e&r@S&f'm B QY el -[\}'] 6%‘3"{'1%' 108, Qy @
I ned use with other anti-H agent(s{ such as
mhammﬁaﬂutxnalﬂy(Hqcapn&hkaaaadanxhempbéseorrahsblVate

nd the like, they can be nore effective anti-H YV
@b i ts‘r?e’r%‘? Havi ng high inhibitory activity

FPELi A CaniﬂHI\nt&ﬂdpﬁfs@JtlUﬁle)b J.la@n@h@h&a@empbﬁﬁa of any
agents safe for human body Wit ewer side effects.

ot pistthey pbTw-TERd@nesy (e tron\léﬁth &% ¥heharmaceutically
r%ﬁ#&ﬂfw?ﬁ t "GRRRG V%rSléb§to'ltrr‘é%%t $herBSRECLAYE,

s and respective noieties used in the present
Enﬂﬁmé¢&un1q31kyeaanegﬂahhamcafﬁmef halogen atom' is a

L b et o g 4 PP ohe P G-cand ATV

ﬁh&éljﬁa[lﬁe,atddﬁpﬂf;ﬁrbj AR &oRtRnd I BE akdy énal kY| the above-
10 group" is a straight chain or branched chain alkyl
Bt i by £a lc&bén Phagacendcad p¥cpereat-pple salt

R fwds 9roun, Ll r o‘?fr ORWy gr gﬂargﬁéemesm'
group, butyl group, 1so uty ‘group, Sec-buty group

ambepthhkﬂtsann%ﬁr-group can be nentioned. The Cl 6
al kyl grou ht chai n, or, bra@ched

il S radis 7L W sERRsRtatpre iRy =néH s high

bpebfiea) |36t nEtty lagiowe, HavhYhtegedBe.propyl group,
15 5 i sopropyl group butyl group, isobutyl group
sec- bUkRAT i, these SmPPuNgEoGan B@nppﬁr@ﬁoabtlcal agents

u lout yl , t hyl
T A o R S
AIDS diaetiylquuasd :grmmr:mm ap@mwtralgagaptsheayti-sz

ro i S xyl; .group, _1- met hyl t rou 11
0 ATE Y e B3 s FoFochyra5eaRyinhiatfory
Sitetivy buttyl zgHeHBon}- Biyhy | buii ngl Oupe ﬂzﬁﬁfbﬁhér anti-HIV
20 nethylpropyl group, 1-ethyl-2- nethylpropyl gr oup,
argern sk rFiah RA FEOPASSEr GAPIbLIPI2. CEVRESRY L FRBPYFLPtase

ﬁﬁ?jéﬁﬁatﬂé'ﬁiﬁ%ﬁnt%%y”%ﬁb ?Qeﬂorés EEEct£§e19ntl HIV

c oal kyl group"” I's a cycloa gr oup avrng
agents Furthermore, having hlgh inhibitory activity specific

for integrase, they can be pharmaceutical agents safe for
human body with a fewer side effects.
25 Best Mode for Embodying the Invention

The definitions of respective substituents, respective
symbols and respective moieties used in the present
specification are as follows.

The “halogen atom” is a fluorine atom, a chlorine atom, a

30 promine atom or an iodine atom, preferably a fluorine atom, a
chlorine atom or a bromine atom.

The “Ci-: alkyl group” is a straight chain or branched
chain alkyl group having 1 to 4 carbon atoms, and
specifically, methyl group, ethyl group, propyl group,

35 isopropyl group, butyl group, iscbutyl group, sec-butyl group
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3 to 10 carbon atons, preferably 3 to 6, and
specifically, cyclopropyl group, cyclobutyl group,
cycl opentyl group, cyclohexyl group, cycl oheptyl

[ ct group and
aglyagﬁlgedre )ﬁqtga % Oug)n%%gl rl?een %ﬁgg%% The "C3_10
carbomﬂﬂanghgiaumyllgraupatusaaedtmalghnsahulated branched

clic rocarbon u 0 10, ,carbon_,at ons,
e o DALy & o9 ByPagPonpatE9Er oaeny)
SHQUE 1 11 f lﬁs&%y‘l‘ G ST %QﬁylA%rbhp, gwbygr §Hup,
speC|f|caIIy phenyl group, napht gr oup,
:gfecmrmmwg@mp uépzm Qﬁﬂupgr é@@baﬁalt aéoupkeseanb%yl group,

SRR PR B R 20 RR BB IRy oty

gmqi,oaﬂl-@tlhxgrpmq@yl gpeapf,i @aklthylpyopgpr gpghp, g2olp,

Cg’tyf“%ﬁtﬁfé?ﬁw%c' reyeridetiy gRbRyL atdin frEE Bentyl

H P01y Q@%%@x@ﬁdg&ﬁﬁp|'Keméﬂﬁympentgl group, 1,1-
nentloned preferably cycl opro rou cycl obut yl

drresihy dy o anopp rgrlo Gpdam@thy}éuzwéxwogpoubf 3The
C one

pré%gggghﬁﬂ¥'5g;gﬂpd&ugﬂk bon&?tl gggaébegl F%g?Iy 17

mamﬂympxnpy%ﬂgmmqug1—eym@dbﬂkmeyhygpmﬁpylcgrbupenlehy2~
roup,. cycl opentadi en N exen r ou

B e Rl Sitey T 2 R rEY BYIBEERUL. gFogPoapd the

Pi s o %@&@éﬂﬁ%ﬂe@/l group etc.), cycloheptenyl

group, cycl ooctenyl group and the 5 like can be

nent | Sl Gasiot RECLRaLKY | gECEP” t hese cyeleakfwl@roup having
spec|#ﬁlé¥%‘”grqgﬂhyf5r9%%%5%a@kgn¥l %roHHd’spec1f1cally,

group, anyl
dy &k g oy lo raphirhy leygrloimt vL, 2rdud, teycébpdnbyapgrhyp,

u tetrahydro napht hyl group, 0
%f%l&%x ﬁt‘-’r’%ﬂ%r& i B humy cvelsBetyt group,
QR 1d ke grbke® ean be meAthened.
It is preferably a fused ring of phenyl group and t he

ot her ¥hég Canpr eapbeneFABTyILPREENYF JyrRPIT FRAMA
ey R oRaRC ™5 ol “4Ra A" Reto 10 carbon
Plagrts c WHrad Imestls @mflegatoup,i rgadpklgydugroup, cycloalkenyl
group, or a fused ring thereof.

As the “aryl group”, specifically, phenyl group, naphthyl
group, pentalenyl group, azulehyl group and the like can be
mentioned, preferably phenyl group and naphthyl group,
particularly preferably phenyl group.

As the “cycloalkyl group”, specifically, cyclopropyl
group, cyclobutyl group, cyclopentyl group, cyclohexyl group,
cycloheptyl group, cyclooctyl group, adamantyl group,
norbornanyl group and the like can be mentioned, preferably
cyclopropyl group, cyclobutyl group, cyclopentyl group and
cyclohexyl group.

The “cycloalkenyl group” contains at least one,

preferably 1 or 2, double bonds, and specifically
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The "C3_10 carbon ring group optionally substituted by
1 tob5 substituents sel ected fromgroup A" is the
above-defined "C3_10 carbon ring group” optionally

G R S I B G R

@yclepmhtamjeny&;gnnupunﬂxnmdhﬁxahYﬂZQrb@pcacb@ﬂohexaglenyl
GER. i et i ron e atovs cae ohefasiens -yl

?HSIY QE@UP, ,cyc](dﬂ’%aﬂbr@aﬂgrcdﬂ?a%;@%ooc@@fi@l afdup and the

( 4, wherein and R a4 are the
Shke @ﬁnmﬂﬁfmﬁR#ﬁOQﬁﬂb each is a hydrogen atom or the

above- f y o o Ok
i nt egegg %&Ar@¢ af g{% %@roﬁ c¥eloalkyl
mpflml‘rcyyclgaﬂrwlgrgnmgpn metgemif igaddy, éndexyl group,

BaeRi Ry ot kSR O SBBP e R Ryt ny

ﬂé@ﬂ@hy@r&ﬂ% V) &tlp groun, Zﬁmd-tteltﬁ:eﬂhlylﬁ%o@-&nnhphthyl group,
nment i oned the "-NRa3Ra4i, speC|f|caIIy, amn
ar dup: BnﬁmmWZm@]ﬁhﬂ [gAHRA *5-Sgr) ou,@erhydronaphthyl

?g@?ﬁ! 0% N0 9T PHPs éﬁ?%dé) rﬂ'ﬁ}d’i&d.grﬁ'ﬂpls pggferably a fused

but yl am no group, am no group,
dieg htyf apﬂnemylgrgmqmp Nered Hotle Mmmmwmg,nmogleo@preferably

BTGB PR R R oyt OHEORRRS PAn 95870

e BP@%tf@ﬁtﬁhﬁ:nam ,gERES idridcC altey 1 ifk@,Mplarticularly
group, acetyl group, propionyl group, butyryl gr oup,
PEbRT IR LY h@%@%¥129§9u95(ﬁ met hyl propi onyl group and

the likg.c :ﬁ%ﬁ 0 e g?ﬁg@

speC|f|caIﬁ€fd%a o ?ggpo§§OhB OFE car%ga E%%%%?d by 1
Ebhylsab@ﬁnbwéntﬂcngieqneﬂnﬁnnmkgnunp A" m@umhe above-defined

opr opyl car bano royp, tert ylc a grou

At AL IO TebRe oRaPRAC saﬁﬁgﬁ‘) Yoaob? P eo s,
%&@feyébbb ﬂOtcsrej hyéwé@ﬁaéﬂtsgr%@w tfhem ltlh% @@ ow-—

e nentioned. As the "C3_10 carbon rin roup “
dpfinndl 'greupsh |+ 1Ard Wyclude an st Stgﬁ&é‘mtsed C3-10 carbon
sel cﬁg?uéﬁon1group A", specifically, phenyl group,

napht roup, 2-fluorophenyl group, 2- chlorophenyl

group, THebY@nmmhemvllgrangrodpqunaﬂaﬂﬁﬂ@ybfgmﬁapabb?e—defined
4h§Ea§%§g$€ﬁ§J ' gt OUp’bove ré)el?l hed'l X‘Icl Zs aljmdyl group”

- (CHz)n—OR™, -NR¥R¥, -COR* and.~CONR*R*, wherein Ral,,Ra2, R*®
and R* are the same or different and each is a hydrogen atom
or the above~defined “C;-; alkyl group”, and n is 0 or an
integer of 1 to 4.

As the “-(CH),-OR**”, specifically, hydroxy group,
methoxy group, ethoxy group, propoxy group, iSOpropoxy group,
tert-butoxy group, hydroxymethyl group, methoxymethyl group,
2~ {methoxy)ethyl group and the like can be mentioned.

As the “-NR*R*”, specifically, amino group, methylamino
group, ethylamino group, propylamino group, isopropylamino
group, tert-butylamino group, dimethylamine group,

diethylamino group, N-ethyl-N-methylamino group, N-methyl-N-
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group, 2-nethyl phenyl group, 3-nethyl phenyl gfoup, 4-
nmet hyl phenyl group, 2-ethyl phenyl group, 3-ethyl phenyl
group, 2-isopropyl phenyl group, 3-isopropyl phenyl

R oot UL SNRRETALGEOURs che

pheny
JﬁjﬁfkhﬁxymhaﬁmhlngWp 2- et hoxyphenyl group,
3- et hoxypheny| rgy pro )OX phenyl rou
3- pr opSxyHi¥enyT &roup, my 1o &Wg&pg%§u9' acetyl

ABROPRERE; yque;,r p(,”%h@_{ﬂr?@ gebh enykogﬁew@yﬁ?roup, 2,2-
(nethylan1no)pheny| group, " 2- (di et hyl am no) pheny

QWmaHhYIPnQPMQMY&EQHVMQnand)phgnynkgrggp be mentioned.
2- (d| m“ k. Qr
O o f T TR RARIEL O Qb & cad1y,) cagpbamoyl group,

m&ﬁHdeﬂﬁbmmk@he@ﬁou@no@mhylcaﬁbhmbphegybugroppopylcarbamoyl

3-acetyl phenyl _ group, 2-(car annyl% phen

B ar BRRRAFIHERAP G ITOFP¢ nbER EHF%AE%W%%MIO%

Hinfth f%dfﬂﬂﬂﬁﬂlp%&%%@DyBﬁ@@ﬁ?iha%gaﬁb9ypgroup, N-ethyl-N-
2- (dlnethylcarbannyl)p enyl gfoup, 3-

nedihwtdarbeadydmgyiopph @nyll t@eo@npkezcandbfsl m@%ph@@@t

group, 3 ¢| hIo y

o oup st (i CEPREDY LA MPoud St TP R s cuted by
graum sZ:.b‘lsth’diJ%irQrsOﬁhﬂI&y:fteglr @upm Frbupi AM| osppbefytally,

reg}l%’rqé’ogmﬁslmiﬁﬁwdi 4 °r°p?§5§up, ~31Bhrophenyd group, 2-
il fdﬁ&ﬁf}ﬁ-ﬁﬂg %qrogfpou@—b%oﬁﬁbﬁéﬁyﬁ EuapPPRERYho86SHERY] group,

2-chl or o- uorophenyl group,
%—@rﬂ@qpl@rmlu@rr@pi@enﬁkbgpm@phesya;hg@pup, 4-fluorophenyl

G T PRNSN SR, SBEOT: Zeehl SERRAGEYL 81

ﬁbﬁﬂykphbdy]ﬁgﬂvﬂpphenﬁthgﬂphany3 glhbape- 35ethylphenyl group,

S EIE R o, S H L £
henyya36@YBhenyl group, 4-hydroxyphenyl

chloro 5 net oxyphenyl gr olp,
gﬁQﬂHngrM?hhﬂﬂﬁPhF@W@nwwougno@pmethOXYPhenyl group, 2-

I a e I

o TR BR800 2L DGBOEhery:
Fraip orm—;&o&m@m}ﬁla@rmpphenzamgbpuanyl group, 3-

chloro 3- (di net hyl am no) phenyl OUE’
aznm 135, (GRS hg?l‘dﬁ?ien"ré‘)\’ﬁﬁ@ﬁ%)ggﬁf}ﬁ graug. 3-
Fdéﬁﬂ&%ﬁﬂﬂﬂﬁyﬁﬂeﬁ@ﬁong % chLouomatAyahhl HO5 SRERFY! group, 3-
gr oup - chlhoro-3 di fI'uor ophenyl ~ gr oup;
Qimﬂtcmd-ammqimetumlomgwl. Zgr(dmpthylamlno)phenyl group, 2-

é?'??m&g{lg_p SR yfla uﬁ%%%%%?rg%% r dff Bgégfﬁé %% N=

g, ardno) phenyl group, 2-acetylphenyl group, 3-acetylphenyl
group, 2-(carbamoyl)phenyl group, 3-(carbamoyl)phenyl group,
2~ (methylcarbamoyl)phenyl group, 3-(methylcarbamoyl)phenyl
group, Z-(dimethylcarbamoyl)phenyl group, 3-
{(dimethylcarbamoyl) phenyl group, 2,3-difluorophenyl group,

2, 3-dichlorophenyl group, 3,4-dichlorophenyl group, 2,3-
dibromophenyl group, 2,4-difluorophenyl group, 2,4-
dichlecrophenyl group, 2,5-dichlorophenyl group, 2,6-
dichlorophenyl group, 2-chloro-3-fluorophenyl group, 2-chloro-

1%



10

15

20

25

30

35

chl oro-2, 5-di fl uorophenyl group,
3-chl oro-2, 6-di fl uorophenyl group,
2, 3-di chl oro- 4- quorophenyI group, 2-chloro-3,5, 6-
AT | uor vl up qhl.arq-. 0 ny -
G PR P 2B BB S B bbbirs "5 2808 2-chLoro
&?fﬁmbrﬂﬁhﬁnyylgﬁdﬁpﬂ)aHahﬂbu@P@ﬁﬁ&mpkoghenpl group, 5-chloro-

& SRS S Sy IO RaRL o PBLRRY L group, 2-chloro-

Pard ¢ R HRN8AY | g P 2 -G IcHR-CRYe tBR A ¥RengY Chebupy | 3-chloro-
gr oup, cyclopentyl group cycloheéé gr oup

2-ngtelr ohsiesret lo prispip ¥ o3 Wyaﬁaﬁét gypup, 2-

b l,9r eu
A %ﬁﬁ{ﬁg;&g&p,p%%#g ke e SbRrypnenyt growp,
zHchubrdPS*mﬂhhbgyghﬁnyﬂegubugnoBﬁch&ompdeemytyokgphxyyl
rou dro cl ohex group, 4-i ndanyl grou
TR oA RRp T P o B LHERT PoRDAhophenyl
hSup heif‘émfdiﬁ- QN1 dnS rid ) P lga_ 8¢ cab, Unsahubabed-
0 (|nclud|ng partially unsaturated a

nd conpletely
mmmmmg) phmsdcmqw 14 2670 OFeBer dmel Pyl arabpy Phenyl

‘g‘g@bn. g, %es, dg@%@*—[@ la?fﬁ- %f)%@éwlg gtwagp 2,3, 4-

mrﬁfhme&bphényx)gkodpaté%mﬂfmanu&3s@P@aﬁé@o&ophenyl_group, 2-

R o S B0 B o 2 o267 6241 88 ropheny1
?P@@@ hﬁiéﬁ15%61455”Hif§ﬂ$ﬁ3§ﬁ€%yqa@Q@@pn|Qgcﬁgbggpgds_

rom benzene, cyclopentane and _cycl ohexane. As

dsﬁlwm@memmhorwmc }rar@rqy@rcafu%%féwmphawh arﬁypf 3-

r a b gl
?%?r %y%t %%ﬁ% pﬁ%1g%§oﬁ¥' ny g?é%p?ﬁﬁlu0§0phenyl
@ymmplidﬁ@ick@lm%ﬁ]&@o@hﬁ@iylgr@mgupz -chloro-3,5, 6~
bR oL | LB s O L R ropheny. grou,

Bseﬁbéﬁ@oilﬂl@%rjgﬂ%o;mqun dradp,9QBRdiRhperaziungl, 6~
grou t'etrah dropyranyl_group, tetrahydrothlopyranyl

grbhibiomerheny) InDIRyr dmﬂlﬁmﬂqw%%yl‘lréréﬁafluorophenyl
P R 10F B,

SRR e S e ot
ﬁenﬁbuqrapmémyﬁrgdoqunqycxbpnmpyb«gndmpd|nyblgbuugl group,
1- di 0XQi othlazolldln ro%P ¥ 1

S Sppeat St G20 1 & SReRG P LapRgpY
SEOUP, aﬁdh§$ﬁbiy&§tlﬁﬁhﬂ¥i'B¥Hdp¥“3ihydroxycyclobutyl group,
2-hydroxycyclopentyl group, 3-hydroxycyclopentyl group, 2-
hydroxycyclohexyl group, 3-hydroxycyclohexyl group, 4-
hydroxycyclohexyl group, 4-indanyl group, lH-inden-4-yl group
and the like can be mentiocned.

The “heterocyclic group” is a saturated or unsaturated
(including partially unsaturated and completely unsaturated)
monocyclic 4 to 6-membered (preferably 5-membered or 6-
membered) heterocyclic group containing, besides carbon atom,
at least one, preferably 1 to 4, hetero atoms selected from
nitregen atom, oxygen atom and sulfur atom, a fused ring of

these heterocycles, or a fused ring of these heterocycle and
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As the "unsaturated nmonocyclic heterocyclic group”,
pyrrolyl group, furyl group, thienyl group, im dazolyl
group, 1, 2- dlhydro 2- oxoi mi dazol yl group, pyrazolyl

t |
BB BEET b lg ol SPen PSR T g g, =
dydldhdxan@zolyl group, tetrazolyl group,

13 AR e RSl 2P ooy & PR AL B 0 G AL & B,

afztgtei%ﬁW1 g%%p pR¥rdY Hi 8y QURroly) | BbEFANYdB6O8PY] group,
dIQ%FIO_ - oxopyr|n1d|nyl group iyrlda2|nyl

pradiemyll group, wlsﬂazoélfiimﬁ | GYPURr gRprazolidinyl
; |
e, g st i gt et

~oxazoliny "3-bxazol I'ny
aagzzdl didiyly 19 kaap,, hsoxazoﬂudyhygrgnpupththimk@hydinyl group,

H M apenpiyloguonp, Siesialivh)krofhr dyporpsinyl orove.

totir 'ﬁy@Eh@Qtﬁk@éﬁIYEeﬂ&QHnggtﬂﬂprfénylk §r&@d, b&ioxanyl

nentloned As the "fused het erocyclic group™, Indo yI

arowp egpholinyilnggioppgBoapom3rrhabinyl gg b
dal dol yl
%h%ﬁﬁ§¥ﬁﬂq£¥%&ﬁsggéprn 9—¥§oagéegaé§%f %rou%o'@ oly

'3-dI"0X0i soi n
dxupgﬁnﬂkm@ﬂnygr@upube pxapgeazoimdanyl group, 24-35

Sense a1 0BT QUL AT L8V S8 grour, 2-

5%Hﬁ§§éﬁiﬁfhylg@Q%&pﬁe490xo%1p@?ﬂé@h?le@Ybu§[OQPB—
4- benzot hi enyl group, 7-benzothienyl group etc.),

Barandpesiginglogsoue. gnd zheehsbrasanybe greppionsd.
benzoxgzal Ul g@urz.tagnﬁ%aégl%hcgﬁee rs&f ]i group”,

benzi mdazol yl group enzi m dazo up
pyﬁnﬂmyﬂngtmnm,yEUQwaugrouﬁ bEhzenyMangyp,glmu@aemby) group,

penzot.hi ' 2- benzot h
s {Baso193, 8750Bn: BYGRGPLTY: BEe et coyazolyl

I lemﬁazwl@qux%pnolthhagquym, gk8QEYI DObYhiagbDYD, group,
dlhydro 2- oxoqui nol y roup, quinazolinyl group

1]:(52rq‘1ntrmqll’xyll 9T, 1e2mgortm9zoévéugromt hE@E%@ﬁ‘ylyl

I I I di
%og.ﬂ% %?&gn%ﬁéﬁéﬁéf’% loﬁlgggfezggpéh49595&1a£’5f§i ‘I;Paup,

IiiiéLﬁhﬁaﬁuaﬂmﬂ@ﬂoqubmplyﬂ Qnéuphladlazolyl group, furazanyl

T N N e X T

6% f%iﬂﬂal '@%@u@xyB&&h@ﬁ&lﬁ&QUQroup, pyrazinyl group,
ethylened|oxypyr|n1 i nyl

1,3 5-triazinyl group, imidazolinyl group, pyrazolinyl group,

oxazolinyl group {(2-oxazolinyl group, 3-oxazolinyl group, 4-

oxazolinyl group), isoxazolinyl group, thiazolinyl group,

isothiazeolinyl group, pyranyl group, Z-oxopyranyl group, Z-

oxo-2,5-dihydrofuranyl group, 1,l-dioxec-1H-isothiazolyl group

and the like can be mentioned.

As the “fused heterocyclic group”, indolyl group (e.g.,
2-indolyl group, 3-indolyl group, 4-indolyl group, 7-indolyl
group etc.), isoindeolyl group, 1,3-dihydro-1,3-dioxcisoindolyl
group, benzofuranyl group (e.g., 2-benzofuranyl group, 4-

benzofuranyl group, 7-benzofuranyl group etc.}, indazolyl
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group, chronenyl group, chromanyl group, isochromanyl

group and the like can be nentioned. It is preferably

a fused ring of nonocyclic 5- nmenbered or 6-nenbered
JFH&H}NEEHH%d¥H$urQ%§§e@%ohbngbeﬁgoeﬁléﬂﬁl §5§%0@ycglc 2-
group optionally substituted by 1 to stituents

bt zadthd e Pivilo XU p 4Rbengotheeawévgrqup» nédbenzothlenyl group

ter QUp aIIy u -
e anrrore g P oBlhl MHah Yt ZoPRhERERFPLRY febto e
hﬂnnuxazmﬂyln@dou@nOUﬂbAnzoaadoﬁymlgdaﬁp @tc.), benzimidazolyl
unsubstltuteg ‘het erqcycl ic

9T G W&mldﬁFQﬁ-@P'aSF‘s}’uH ngn}é]%?EH“%daZOlYl group,
1“3éﬂé¥ﬁﬂ3diél@ﬁo%&oﬁﬁnbﬂbn'ngbén96t31955§§9 ?i @rg., 2~

a heterocyclic group which is a fused ring ereo
banzethiagedydngroupy. 43bengothéazadyér gcgupr c"ng@m:pothlazolyl

0 S b u

SRR S o RE a0 Eeebr, a9 SH500E, HapppinotyL
cQTcm]:p 122pw1ﬁ-gdd|rd>|—aybxgquuaolgipgrbﬁp;dqﬂyhagwumyl group,

pi per.i di %Joup 2- piperidinyl E
Q¥ﬁﬂﬂ§9%%ﬂy 9T &PouﬁlnEO&FBEFuaFﬂyPrgP% Palagtprbl §HMP-
%yfﬂﬂllzlh@ﬁrﬁQbﬁb 3§u§ﬁ9?@ g%oﬁﬁrrﬁf¥£1aiﬂyp group, indolinyl

pyrrolyl group, furyl group,
TauF edyplo igdedgny3- gmaelnyl SgﬁoupS neErahydroqumolyl group,

d'ZC@ QL CE;etE'g s( Qo uXEog%?uﬁrouPb 2-oxo0-1,2,3,4-

dxd 2 Fan :
thtrahymmquﬂmciqﬂhgabab,5b¢hzgmmualdﬂ@ﬁ@lﬁyl@hm@gplSﬁ&—
oup, i m dazoly roup i m dazol

A GRS B YGRaaD, TAHRY a4e ST 5Tyl npt afy Bt ginyL

c%r@mk%§ql5&ou9roeﬁroﬁaﬁy1aggbwb 9 §8Pnromanyl group
2- oxazolyl gr oup, |soxazolyl gfoup, 2- thlazolyl

apcb e dHiksocanabsl ylengmupd 2-Byrigprefpralpy a fused ring
égg&ﬂﬁ;ggﬁﬁcqgn é.%% LQURy. grﬁgéSéfg%:%%%grgcyéle and

uorop ri
ﬁhﬂiaﬂaﬂﬁm&gopyrldln 2- yI 10 group, 3-pyridyl group,

2- fluorop n- 3-vyl g - chl oropyrjdin-3 g
group, s | GtErPFM F&EygFGPH %p§¥°€¥%%b substituted by 1 to

§Z§HNSQﬁQu%hEEU%%QBﬁ$bQ'@rémybrSﬁBUﬂV is the above-defined
5-di chl oropyridin-3-yl group,

‘Zlﬁlﬂr@aca’cam gseepyr pothoBaylygeebstitueed by 1 to 5,
SR arh S oalE i Rents PR e Lo Pl the.gfove-
dgrfdmed 2gebuer 843- and includes an unsubstituted “heterocyclic
group”. | ' | '

As the “heterccyclic group”, preferably a monocyclic
heterocyclic group containing 1 or 2 heterc atoms, or a

heterocyclic group which is a fused ring thereof with a

~benzene ring.

As the “heterocyclic group optionally substituted by 1 to
5 substituents selected from group A”, specifically, 1-
pyrrolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl
group, l-piperidinyl group, 2-piperidinyl group, 3-piperidinyl
group, 4-piperidinyl group, morpholino group, l-pyrrolyl
group, Z-pyrrolyl group, 3-pyrrolyl group, 2-furyl group, 3-
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fluoropyridin-4-yl group, 2,3-difluoropyridin-4-yl
group, 2, 3- dichloropyridin-4-y| gr oup,
2, 5-di chl oropyri di n-4-yl group, 2-

g@%f%?%ﬁ?oég%?@wérgl ﬂrc}ﬁéy 9 f%lenyl group, 4,5-
d&clhl@r@tl&,@alcbﬁ-lwmp;&rd@ n 24—cydo—@r GHali hardebifatan3 35yl
2q§%%fl i T |d|n 4'$§gﬁ%ﬁ %;(i”yl group, 4-methylthiazol-5-

§l3g§b@btfilfﬁld5¥ righdind- v ﬁﬁﬂﬂ#%ol%i‘%@%bﬁl 3-imidazolyl
group, 3- indolyl group, 4- |ndonI gr oup, i ndol yl
Group, P-imdeastivlargoup,odppyrayedydf granpl, grovpazolyl

ro t | I roup
R ot Ao g, PR Bl a5t soxazolyl
@r@mmz|2chﬂHﬁgmyxﬂgnqnp¢43%ﬂ$bﬂﬂ1@aza@ﬂlgr@UPUDZ pyridyl
benzo g ro(f 4- benzoxazol yl group, 7- ..
%%%%%'x @F%Lﬁ} l?'k?erYﬂoﬁ?"é%l &I‘%’#&ﬁﬁpyrldm‘z‘i’l group,
§héﬁ¥8§5lﬂfﬂiﬁd@o Dy iR - 2L~ AeRZRL R az0lsyly @h9UPopyridin-2~y1
2 benzo 1, 3]d|oonyI gr oup, 4- benzo 1 3] di oxol yF

mérrﬂzdi[ll qa‘-]cmmxcajﬂlugxr@mrlsbn 3-yl group, 2-
4
SR B L A6 580, 11 s,
zmmhﬂormﬁﬁxfIﬁffbgyrihﬁ?ﬁﬂayﬂh@ueTps QeFEdueﬂlbrcpyrldln 3-yl
t he e erilne a u
S T L ey Sy S 5T SE P Ben s oo

SBHETS R5b - 2 e el pun et ianed - 'igrauBrBlp, andsl dine
|ncILm£§?{w135 unsubstltuted 16&2 Ey ugroup u°§%pyrl n

Group B~ qfsl%mj?rﬁmsil@cﬂswyét GFgupl ghehloro-3-

P%s%%% 58 g e R SRR IR R oxoue, 2,3-
@Idvlb#bpyﬁmram&d defduped 2, 'Sheliehdoyobiyeidinup-yl group, 2-

i ona substltu ed by l1to55.s bstl ents . _.
’%ﬂ'% iR~ 4e IEBGPe- 8e% oﬁanSﬁéﬂln‘4“Yl
M@ﬂ%ﬁwm iRl IanRkaZ b rz hl 3,5-

g%%%? Rb2Rb3, -SCQNRbZ&bS 58§§Q1 ?%Cﬂg ub C ore”
mldlmfl—@@moumNRb@@@@R@llfén@rc'pyrldm 4 yl group,

dﬁﬁqgreﬁgﬁgﬁggéagﬁ%yrlga%h RB% qu %ﬁdg&$lsaggu8r 3-

Iﬂmn&ykkgndupi 4alnﬁdﬂy&ybr@mpup7 1hﬁelyabgyeuﬁef2ned
carhon ring group optlonally substltuted by

1
fe%n%o Yh AP s SrEere@ traRYgr GERURY, T5PeRRRr apBIEl
group, 2Z-berizothienyl group, 4-benzothienyl group, 7-

benzothienyl group, 2-benzimidazolyl group, 4-benzimidazolyl
group, 2-benzoxazolyl group, 4-benzoxazolyl group, 7-
benzoxazolyl group, 2-benzothiazolyl group, 4-benzothiazolyl
group, 7-benzothiazolyl group, 2-benzo[l,3]dioxolyl group, 4-
benzo[1l,3]dioxolyl group, 5-benzo[l,3]dioxolyl group,
tetrahydropyran-2-yl group and the like can be mentioned.

The “Cj-¢ alkyl group optionally substituted by 1 to 3
substituents selected from group B” is the above-defined “Ci.g
alkyl group” opticnally substituted by 1 to 3 substituents
selected from the below-defined “group B”, and includes an

unsubstituted “Ci¢ alkyl group”.
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15 defined "heterocyclic group optionally substituted
by 1 to 5 substituents selected fromgroup A'. As the
"-CORbl", specifically, hydroxy group, nethoxy group,

et o Qo B GPOKL 4T GBc! SBRLOBOKI O PYPhe DAY dertined

group,” 1so y ~gr olip; DUr OXy ™ grou
‘@Tsoﬂdpcaiﬁoﬁhfﬂl@%ygﬁdiwpOPTDSWItﬂI!f Zsup iyt ugienl iy 1 to 5

r ahydr opyr an- 2- yl ox group and the |ike can
Sﬁ’gﬁt J%’&Hl tspselfeteds 9§BEE £l caFhy, ahR¥eapt Tned
\w&%ocymtllavlg%@aeiblt1%99@3; shByl sehifadyhby 91 OUp. 5
propylsulfanyl group, isopropyl sulfanyl group

taktmeyllt§u Isedryitegr §upmaggdoupsAit hethe k@b@aqzr%%f ined

As, th NRb2Rh3", specifically, amno
grou %Fh 8n°g§%8§? ethylan1no group,

~mn6byban¥ﬁp gNHﬁpP3isopropylan1no group,

tertibutyl aning, ]gup, di get hyl am no group
&Oéﬁ’%’yﬁ‘ ani eRRoup. + N-EPRylr- N met hyl ani no gr oup,

INRIBEdRAL .38, 1ot Opyxh@?sﬁgab@r oup, _
N-is ropyl hﬁnethylan1no groupr Erenylan1no gr oup,
R®

1$ad |J15NW¥@©®R0 gndupNR phenyl anmi no group

and theili it i_one

speci fi calTy/ car §ng§| Sr%u%heA%e#EyPcagggﬁgyF@gr%ﬂd each is
aetrmdx@ajeb:amxolm grthepabprepgecanbanvgl., 3bkgt ogpoup”, the

i.SO aernDyI rou tert-butyl carbanoyl p,

PG rﬁfétg edar Eaﬁrﬁy ARpFupt 10 ATRNR APHBA )ilé’g&Pg’StltUted by
ﬂ*ﬁﬁfB”sdﬁst&%h%ﬁk%a%€§gﬁiédgEQHB gPBﬁﬁVAGar@ﬁnPHé above-
group and the like can be nentioned.

efscmmk‘)‘:mi@,r,qcygiegu fireapl yptsgnaéhny*ﬁulgw@ubdt%d by 1 to 5
JRIDI LR QD £, BRI LSULT RTEY] o7 oup,

propyl’s nDyI group, pro sul famoyl group,

tert- My:lhmjl“f—wmtb’w wpaﬂﬁaiﬂrlg:t,hy&@slmb&gngybug;omathoxy

di et hyl syl f ano rou N-eth met hyl sul f ano
o, Q%IEPPE EOQPBMpg\E/HHPt heSPPRkEPREN I upr butoxy

JPRIML, Oﬁ%%bu%%x§ngBﬁ - GERMy ;£ 8RGCI A S | e rtQHBHoxy group,
group, acetyl “group, prop|onyl gr oup, butyryl gr oup,

nfwm;qyy rgyrloug:nowrlglm- 2dw&93ﬁygp¢>@py ohgtraghydpopyran-2-yloxy
SERED LBy B g Bl ybaggbony! o oup

OX0PY A0 leihgi rr—lsa?’lfgarskpmﬂflgfaqug, piepespdbngeatuppnyl
ﬁggﬁy%sﬁ%fanyl group, ethylsulfanyl group, propylsulfanyl
group,_isopropylsulfanyl group, tert-butylsulfanyl group and
the like can be mentioned.

As the “-NR"R®®”, specifically, amino group, methylamino
group, ethylamineo group, propylamino group, isopropylamino
group, tert-butylamino group, dimethylamino group,
diethylamino group, N-ethyl-N-methylamino group, N-methyl-N-
propylamino group, N-isopropyl-N-methylamino group,
phenylamino group, pyridin-2-ylamine group, N-methyl-N-
phenylamino group and the like can be mentioned.

As the “-CONRP?R®”, specifically, carbamoyl group,
methylcarbamoyl group, ethylcarbamoyl group, propylcarbamoyl

group, isopropylcarbamoyl group, tert-butylcarbamoyl group,
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15 oxopi peridin-1-yl carbonyl group,
2, 6-di et hyl pi peridin-1- ylcarbonyl group,
pi perazi n-1-yl carbonyl group, nnrpholinocarbonyl

cﬁ%ﬁ#}%ogpe% %%%élb 1@%?1&18” gam l goup, N-ethyl-N-

mﬁnngmannhamqykngrou@noph@nyua&mbamgymugrobptanalanhnblke can

ég(n%ﬁ . 20 'sobupyrylanjno group
‘pr opi onyl am no group, N

acet ylzNvmt MYIsahiRERIT-OURpRENZAE 1A, NQLAFRMBY] group,
pyrrolidin-I- ylcarbonylan1no gr oup
YAt 1 Mr@u@yle@éw&@wn?ampmé ggpupp, propylsulfamoyl

e h
- PY:r I n 0
%ﬁ&%op o e LR L B, 1R BEMRev pd spmod group,
QMMHﬂHyﬂaukﬁnmmylg@mump, dlethylsulfamoyl group, N-ethyl-N-
I i.peridin-l-ylc ami no rou
Ritﬁtgyglaagﬁﬁ:h c{))’il(r:)glrﬁ’b]ﬁyl g,‘t}%ﬁgi ggémoyl gro Bd the like can
1ﬂpw@ﬂﬁﬂdm§ﬁrbonylan1no group and the |i ke can be
nmenti oned. As the "- S2Rbli, specifically,

met hylPeﬁJltfh@ny‘l CRSUp, sp&mﬁlslﬂhlohylfogmdpgroup, acetyl
AR P 0 AR SRR UL o 9P, 2,

dnmuﬁﬁyﬂﬁﬁpp&ﬁngﬂegroNBbZSGﬁBbyl FSprpr?ﬁfbyldln 1-

sul.fo am no roup, su am no grou
ﬁ%@% &%ﬂua’mﬁ f&%&aﬁgyr E,?y;iﬂaﬁyﬁ %ﬁ?@% N@roup, 2-
cﬁ!%rdl@rdlnhqt—ﬂl%l&rﬁ@ﬂx"la@rBngrﬁlﬂﬁerldlnocarbon 1 group, 4-
N- met hyl - N- (et hyl sul fonyl yam no _group and th i

wwrlﬁam@wl@ﬁé@onﬁ gsouhe 2, @emtmethylplperldm 1-

v gﬁg&h&&ﬁ“&g%r@g&%ﬁ% a{;?&g%! group,

oxyc propoxy ony
manyhuﬂmmopaabb@walggbﬂpDanﬂethebMiﬁéycanbbeyMe@tD@med

and he Li ke cag, be mentioned,, 5 t he N 2COORb
speci cé"rlhl ﬁ%{z laca'r ‘??oﬁs amlno group,

@é@%ﬂh@or@%@@,ngrab@@aylamﬁengaﬁponmu@ywpaﬂiwpgroup,
|sopropoxycarbonylan1no roup
SOUtHRYS e ach GFPHRR Ro gd@mpthylpmplonylammo group, N-

I R T TV

ﬁpxarll:\‘drqalam)inougebdp gQetﬂﬂ)uoi‘epy’ﬁtbyiﬂiﬁ-i-]jOyfgd‘:@i:monylamino
ethylureld % & |nethéxureldo roup and t he
IR 1 217 OFEPHERL: aﬁéa R¥LEREPOLYLFMERR \IL R

ARIdrarRB ok asub sl bt 66 B¥o&pt0430x§ﬁ?§éfi&§ﬁlf—
sel ected _fromgroup B", speC|f|caIIy, nmet hyl
ylcarbonylamino group, 2,6-dimethylpiperidin-l-ylcarbonylamino
group, piperazin-l-ylcarbonylamino group,
morpholinocarbonylamino group and the like can be mentioned.
As the “-SO;R®”, specifically, methylsulfonyl group,
ethylsulfonyl group, propylsulfonyl group, isopropylsulfonyl
group, tert-butylsulfonyl group and the like can be mentioned.
As the “-NR™SQ,R™*”, specifically, methylsulfonylamino
group, ethylsulfonylamino group, propylsulfonylamino group,
isopropylsulfonylamino group, tert-butylsulfonylamino group,
N-methyl-N- (methylsulfonyl)amino group and the like can be

mentioned.
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15 group, ethyl group, propyl group, isopropyl group
butyl group, isobutyl group, sec-butyl group,
tert-butyl group, pentyl group, |sopentyl group,

1- | ha " VR
2- g?%y p?g%il gp§5gf'2%§g Q%yﬁ%?opy?%ggy%ugfoup'

ik E2rosk yaaﬁmph@ﬂogybu@roaphokgbhrbeﬁyylggbﬁpp phepyky@rbonyl
i sohexyl group, 1-neth

é%C%E§;H€¥W%HQEQFy ar&PBM& gioggdlentﬁyPgE?§$C@F%%%yl group and

the3 14kl bl ¥lenghiedBg.1l- ethyl butyl group,
1l-ethyl-1- nethylg;opyl group, l-ethyl-2- nethyl propyl
groupAsltPGZ“rNRmﬂﬂﬂﬂ ? ngegﬁﬁmgﬁllygzmpthoxycarbonylamlno

4r| tl@@ﬂyﬁ Fb%égﬁgmlnlugr n?g? g?ﬁgﬁygarbonylamlno group,

’uorone Ay group, group
ﬂédﬁnmpuxmdmﬁbo@waum;na ghbﬁpoetbyt bgtoﬁpcarbonylamlno group,

3-fl uoroprop rou 2- chlor I
A OB a2 2R RBRERL LR R8s ik car
gEhReveiiRidy!  group, ethoxynet hyl group,

pr opoxynet hyl group, %%%opoxynethyl group,
but oxysethel “g Nﬁuﬁoﬂﬁ&) Oxyapenyficablyr owpeido group, 3-

t h
ﬁ%?ﬁ#%ﬂf% ﬁQ%hggr%u@th&gEE %Fé%gﬁéf%§fQrgﬁﬁeth%}ureldo
dnﬂﬁmomm@thhh gn&apcaa-bgdmenyebhgu.group, |
1T ARG, S0y Sl el 8 S cutea by 1 to 3
slruga-.tﬁ%stls FRb By ety ofr eyeup21385 BHORORYEATYY, , methyl

group, 2-isopropoxyethyl gfoup, butoxyethyl
apsp, erhiydollroory ePRPPYdr 64pUp2- sé@PbQPEky@I%VPr butyl

gg{rogl b iR 8 BUCGKY LNl LgEQUP, 2, 0henoky el vl 07 ghup,

[FoXy group tir oxyprop
g&ohpdrdmppbntqﬁthybaphyl—g&ﬁhplbutyl group, 1-

%ﬁ%ﬁ et BatoRy S nBaPER, 7 oy i EF BupLoEePY]

d%%{poxmblzt-wlm%w@prépwdaewgut YEr8LgEREyl group, hexyl
2- hydroxypentyl group “hy roxypentyl gr oup
qzqypdumw@h@%wér@gyupgréupetoQPeuthydgn&yputy}lgﬁtmﬁthylbutyl |

Sl Gy B ENERY Yoo Bhe L T e syt iR -

egj‘rqumutm Hrohpdr Q)eyélﬁhyh]yﬂ.)-métﬁﬁlﬁybpybpgto@ppu_‘p—ethyl ~2=
hydr oxynet hyl ) -2, 2- di neth ﬁropyl gr oup,
g 5%Yrte sm%r 2lpde ﬁyFsa{ﬂ%F yiBhpPyL group, 1,2,2-

é%ﬂ%@%h@&%rbﬁgﬁeﬁibﬁbhyE19§98ﬂetﬁybyg£8ﬁﬁ,ZtPﬁfﬁdéﬁﬁﬁé%hyl
gr oup, ydroxynethy ) - 2- phenyl gr oup,

groUry d loekerieeit hy3- gweupylaufyuogpanbyl group, 2-chloroethyl
é%gﬂﬁgr%&¥1hbngggbeﬁ08¥hug£Oﬂpchio%opropyl group, 2,2,2-
trifluoroethyl group, hydroxymethyl group, methoxymethyl
group, ethoxymethyl group, propoxymethyl group,
isopropoxymethyl group, butoxymethyl group, isobutoxymethyl
group, sec-butoxymethyl group, tert-butoxymethyl group,
phenoxymethyl group, py;idin—Z—yloxymethyl group, 1-
hydroxyethyl group, 2-hydroxyethyl group, l-methoxyethyl
group, 2-methoxyethyl group, l-ethoxyethyl group, 2-
ethoxyethyl group, l-methoxy-l-methylethyl group, 2-
propoxyethyl group, 2-isopropoxyethyl group, 2-butoxyethyl
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15 di net hyl - 3- hydr oxypr opyl group,
1, 2-di net hyl - 3- hydr oxypropyl group
1-i sopropyl - 3- hydr oxypropyl group, 1-ethyl-

%ﬁg XXﬁng%# Fﬁﬁ?ﬁgé g¥gﬁ fﬁg:%prgg9?B¥P8E99¥|group, 2-
tE€§1huunﬂnﬁth%dhn%?gmwyﬁpr?hogyeubyigzgup, 2~ {pyridin-2-
B T B 0By YO TYP= PR QbR ST - RERKIFREY -

MEﬂnyleﬁhyKf@ﬂ$u®xym3h@ﬂkb&9nuyh @&ﬁéﬁhy@&tﬁ?ﬂEébdb% 1-
roup, (nethylam ng)nethyl grou et hyl am no) net Xl
xymedihydt mpoRal nSFﬁEPhyg ygggxypropyi group,

N e R U RLBE Ry byt 91 "LPpub; APLAOBE MY pent y1
Qﬁﬁ?ﬂﬂ 5}HydﬂdﬁMp&m¢wd)gtbyp g20GpdigydtegyyrathOQroup, 2,3-
Fiinmb peu 2orsabek rih e afpe ravhypenyl groun,

zynyuroéy—14méﬂmy1@&b uybk@hpyl19«agaroﬁ§mb@mynpb@wyl group,
group - carboxyeth rou car
"@ﬁ@bylpéapwéneypﬁﬁth i gy@aaxymethyl) -2,2-
e u y
R By R e R e ERL BT RN BB P buey). group,
Z1ﬂyﬁnﬂxxﬁﬂmﬂh@wyﬂemhyﬂ group, 2- bxdpoapy?—gheuplethyl group,

el SRR ArergnOBsng L FERRYr Sor (AP RERE bRy -

muﬂnylbuﬂyngm@m@ulsuh&aﬁaxynatmythgnpﬁapyl group, 1,1-
tert-butyl sul fanoyl nmet hyl 27

%ﬁﬁi%ﬂ%mﬂmqapéwappgﬂo350u2 (ﬁeﬁnQF@thﬁhyﬁahy®59xypropyl
%‘;ﬂ%ﬂyl U op AL RORYRREROBLLBTL T obDY Lo CEAYE-a

Hﬁ?ﬂnﬂdmyﬂybr@mpupz Byﬁrdxgzﬂongbgnzyglgr?pp% group, 1-
SRR Progdi o B RouBY S 1 REaide TRy Y2
Hydhﬂk

yolropwal efrexy, - 2, Q¥d&ﬁéﬁ§gm¥b hg8edRypropyl group, 1-
cycloh}ﬁgrnethyl 2- hydr oxyet E
Ay ﬁﬁvmﬁﬁpw9|ggpﬁep,4zhyﬁypxar -petydpwuyyl group, 1-

PR o gty e

Mnmdaehywlggmapp, ethylamlno)methyl group,

G azoLLo- SouL) et Il o gt oug. o decar boyel s

g&&ﬂﬁgXM?%mﬁﬂb@fhgﬂo@YbuﬁrOEPamlnoethyl group, 1-

(carbanoyl ) - 2-net hyl p roup

qﬁhﬂ%ﬁa}qu@ﬁ%&#oﬁyﬁﬁphyEyémegyvlgméue )eghyl group, 1-
3%%.ynethyﬂ)gggﬁﬁapﬁo?ggﬁblgﬁgﬂg)ethyl group, 2-

(dlmethylamlno)ethyl group, methylsulfanylmethyl group, 2-
(methylsulfanyl)ethyl group, carboxymethyl group, 2-
carboxyethyl group, 2-carboxypropyl group, 3-carboxypropyl
group, carbamoylmethyl group, 2Z2-(carbamoyl)ethyl group,
methylcarbamoylmethyl group, dimethylcarbameylmethyl group, 2-
(phenylcarbamoyl)ethyl group, Z2-oxopropyl group,
methylsulfonylmethyl group, 2-(methylsulfonyl)ethyl group,
sulfamoylmethyl group, methylsulfamoylmethyl group,
dimethylsulfamoylmethyl group, tert-butylsulfamoylmethyl
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15 (met hyl sul fanyl ) propyl group,
2- car boxy-| - (hydr oxynet hyl ) et hyl  group,
2- carbannyl-l (hydroxynEthyI)ethyI group, 2-(indol - 3-

(_yd I 2-(imdazol-4-yl)-1-
%,%%ﬁofg g%&ﬁx 3%%% 858y§ hydr oxyphenyl ) - 1-
ﬁh&ﬂﬁﬂkﬂﬂﬁhﬁyﬂhm&hbybtgymugroﬁpcaEbaabbeYCaﬂbonylamino)ethyl
(hydr oxymet hyl ) propyl . grou
TR SN Hy G- EP e PRSP Ny FEoPoy 3 Phenylpropyl group, 4-
Aiddyaidalmd g%%ﬁban32ﬁ¥bQéK16EBBEnQ?QUQroup, 2- h%droxy 2-

acetylan1nonethy group, nethyl sul fonyl am nonet g
d E@reln}cmethyét mW@ar coebasniyiBerhylggsepp, cyclohexylmethyl .
sulfa

e B S Ryt g auen, GYShaners 2 avdronyethy]
ot R hw-wmo@:reydyamemyﬂetzhhhfd@myathyl group,

éﬁ+tert butox§%§%bonyéFSHBne%BﬁgsgbaéﬁlEeﬁgyﬁgﬁygugﬁﬁupr P

| SRR Y a1 rekAY Ly rgnLeup 2 - B@aéezhgabﬁ@ﬁezhyi )ethyl group,
group, ethoxycarbonylan1nonethy group,

10 QTmnqﬂhﬁﬂﬂnmﬁﬂﬂmdnﬂwaﬁpmo?néﬂhmptgyégblazolln—S yl)eth?l
Gl o TReRRE L gepet dntanBaibo ) gERY lerBhoy -

wﬁcﬁm@} “ne tIBintlopgrlo Eﬁtou@t, hyl (gaebpmopl Dﬁ%ﬁeghpbpropyl
|soprop group, tert-but nmet t hy
Yot vergumel hlE o RBk L rSFOR pub
%m&s&w@é il -Iizﬁn&rr%pto& gfhozgxsh%l 19«9 @roxymethyl) -3-
I -‘met hoxy- 1| -net hyl et hyl group and ke can be
15 mnhxolrmdfamel)mm gyonpal Rycagbesp- ép&hﬁﬁﬁpxymethyl ethyl

t ed c ro -
Foly A Cles g SRR AT s Rt BB SRt 2 o3
yh)e—ratrtzﬂiroaimmm@ynhmw, s ¢ liinéadézol 4-yly-1-
above-defined "C3 10 cycl oal kyl 8ug gtloE?IHy
wa%%%meéaﬂw eBiTHlo SF 00y ol ApPy A OFSDRERY
G)Hﬁe!\é eét@gﬁle%rfoh [SARES N Cgid@f-l ned "group
) |ncIu es an unsubstit uted cycl oal kyl
20 @nmxw@:mﬂé Pre®yl0 g@y@poaﬁwmlgpo&p (bperensmeyhyl) pentyl
subs 5 ted from
%r%up' sp}%:/al crﬂ%}}r%n zssﬁ &g Slﬁﬁﬁéycl obut yl
@&étyﬂamaﬁﬂmﬁﬁﬂybﬂgr@mgupnetmyabuhébnylgmmﬁpmethyl group,

SYOASRePL XL Soul CYClogclyl 81 040, coStSHSIOMY grou,
F@E@EIEE¥Exycarbonylam1no)methyl group, (2,2-

25 dimethylpropionylamino)methyl.g:oup, (N-tert-butoxycarbonyl-N-
methylamino)methyl group, propionylaminomethyl group,
butyrylaminomethyl group, isobutyrylaminomethyl group,
benzoylaminomethyl group, ethoxycarbonylaminomethyl group,
(morpholinocarbonylamino)methyl group, (3-methylureido)methyl

30 group, {(3-ethylureido)methyl group and the like can be
mentioned.

As the R, preferably, methyl group, ethyl group, propyl
group, isopropyl group, tert-butyl group, methoxymethyl group,
ethoxymethyl group, l-methoxyethyl group, Z-methoxyethyl

35 group, l-ethoxyethyl group, l-methoxy-l-methylethyl group and
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15 The "nonocyclic heterocyclic group” of the
"monocyclic heterocyclic group optionally substituted
by 1 to 5 substituents selected fromgroup A" is a

Sad Lffl%ee%ag{ ar%lmtt ret gd (including partially

unsat ur at conp unsat ur at ed) nonocyclic 4-
to 6- NMdrbeado( pyeleadbyy gtémprmyﬁﬁnnﬁﬂky Bibmtrigarted) by 1 to

PGS SRR BG5S 655 FELROL 0oy

afrrcorasnitbgegaerat«@ﬁh exygearm@rﬁwmb Shided aﬂQFEret%S, 1s the
t he "mpnocyclic heterocyclic group” specifically,

FRAVOWETY et er%c:ycpyel@%lmbl CEFOHR” AR I RRALY r@uhﬁtmtuted by

1 {d\II_E'J' Hﬂggl_figrlﬁ fyﬂl\ i\ s%b%é%ﬁléoggogeIecéed Jfﬂ)rﬁ'\l:he

abmwe#¢aﬁraaMf§gIdﬂp4H4 Hald0 intdudesOap Onsnb&nktWteéi“Calu

H 1qi LVN NNHNHNHN HHHHHHO \IN
=Y yﬁng%pS/Ol\l\Sﬂ HHHHHNNToONNN H

H Fi()ﬁb RN ;0 NeyBLda NP1 didhf optionally substituted by 1
to 5 substituents selected from group A”, specifically,
cyclopropyl group, cyclobutyl group, cyclopentyl group,
cyclohexyl group, cyclcheptyl grecup, cyclooctyl group,
cyclononyl group, cyclodecyl group and the like can be
mentioned.

The “monocyclic heterocyclic group” of the “monocyclic
heterocyclic group coptiocnally substituted by 1 to 5
substituents selected from group A” is a saturated or
unsaturated (including partially unsaturated and completely
unsaturated) monocyclic 4- to 6-membered (preferably 5-
membered or 6-membered) heterocyclic group containing besides
carbon atom, at least one, preferably 1 to 4 heteroc atoms
selected from nitrogen atom, oxygen atom and sulfur atom.

As the “monocyclic heterocyclic group”, specifically, the

following heterocyclic group can be mentioconed.

& e e e e
NN
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HHHM N tHO OOOONHHH M N N SSS:L
HHHHH NtNN/ONONOs~-DDI / SO0O0OO5 The
nonocycl i c heterocyclic group optionally substituted
by l1tob substituents selected fromgroup A" is the
e 30 defhned ' nDnoHycllc hetwrocycllc group

opt onal | y stig ut to 3 N
en S sglecte ve de grou \7;;0
nd i nc es an u bstltut o nonoc SIC

het%rocycll group 5,As the ' anocycllc et erocy ic

opt i aIIy s |tuted Nl to 5 tltuents
??ed f ci
yr oI| group pyrrol roup
rrI

3 hy oxypyr ['idin- I-y gr oup SNquoro i di n-
1-yl group, 3 dlfluor yrropldln 1-yl %roup,
pi peridi no 10 group, 2 oxoplperldln 1-yl group,

4- dr oxypi er|d|n group, H1- pi perazinyl group,
Hlp mup \4N oyl pi perazin-1-yl
g oup,"" noy ph rou ﬁ nmor phol i n- 4-yl group,
rph o gro 1 1- dIOX othiazolidin-2-y|
group, 2-oxpoxazolidin-3-yl gro H
xﬁopyr |d| n- 3” 15 gr ou N /B
3) :2 ?pyr ﬁaﬂ Eg-’jgpﬂ 2- rﬂ\gﬂo gr@s\
t hi azol oup, 4- oxadiyazol/- 3-yl ~0
, zol - 3-yl oup and I|ke can
be ntloned ang Ais preferably a gonocyclrﬁ
' t

ocycl
aid

rogen

ed fr

N

H

N g Eﬂ

0:] D:];? O:]§§O

N t N

S:] S‘::f?0 ]iis:]§b0

N N H\S,;,U ﬂ\(o Ne_0
ﬁj Esj E)% \C/" =
0

The “monocyclic heterocyclic group optionally substituted

by 1 to 5 substituents selected from group A” 1s the above-
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RA&A (RS min the fornmula [I]. 25 As ring A a
het erocyclic group selected from1- pyrrolidinyl
group, 2- oxopyrrolidin 1-yl group, pi peridino group,

CEF;}?%\% Pﬁﬂ(rgln%:cg&é %Sh%%gﬁgFHﬁ% Sigﬁ:pnél %95.81%'9113! substituted

HyhllorﬁU @)0lpraFergbaypl tol3di enbesdztheﬁtsl sdlecﬁegtl from the
roup,  2-oxooxazolidin-3 30 vy rqQup

ot falmq digkonry A gr 88, lﬂﬁgPQFﬁ Fﬂeunﬁ%%?bw‘é??c
"M &1%0%%% cdybstirbuped by 1 to 5 31

substltuents sel ected fromgroup A, is nore
pr ef effebltdne PaDnOENWélA h&thep@NGéyGIgcogPOGBtSQPQ%l%d

frg{fd.%:xf&)ecg rr(ll g ouﬂiﬂ%ﬁ&% %{%)?oﬁgg)éﬁ%gefﬁ%ng%% A" for

WA, Vdjﬁ'cﬁlﬂidaﬁa.metlem&mlludlgyﬂugrbﬁp5 Bﬁbxopgi:tgxlldln 1-
substltuted 1 to 5 substituents sel ect

dlf??wr |35 Wlﬂrﬂﬁféfpyr?gpélﬁlﬂ@f—ér—y& grogg,rsnai orgﬂgrscplldln—
tﬂﬁ ml i n%r-@ﬂu%%%@r%ﬁtld'lﬁ -3=yl group, piperidino

1 group, the other nost preferable
gErha) raemxoplsvamqgmlu—wd group, fohpdranpphperidin-l-yl

referapl e emhodi_ nent_ f or r|n _
G SR B 6 olt Gk g BEEEESEYELE group, 4
éﬁ@ﬁyﬁﬁiﬂéﬁﬁﬂiﬁbbﬂykﬁgrmmp phﬁﬁ@h@ﬂﬁnogg@upp, 3-oxomorpholin-
%S?Jgﬁﬁ%}qpqei{yl 3:1}@@%[09511 1ot gﬁ]@g&ﬁi%' ”é'ggg othiazolidin-2-yl
di rzPlBJAdds@azgﬁq_laq,n-lay-%rl%:@u%0I3&@5<Bpgzegbb§halg ylyl

group, 2-oxooxazolidin-3-yl “group, 3-
DXDEY A m&@ﬂ'ﬁ'ﬁXWOli-q&W|ldml greup, 2-pyridyl group,

-t hlle?%%[%e (ﬁfc{%gjoocy%dlqc ogx’ragi&%é%ﬁ.é—%g&li gﬁél"?ﬁ/ SYRBethyl-1,2, 4~

Stsid iad -3y grdup rlibsis uedmt ea&ebectnedtﬁbnad
group A can be mentioned. 20 As the grog&EA for
A, _hal®eh AtismPIieieraP 4l By oGy ey prgayclic group

e &2, 1 hefei . a8l cﬁ"fed R3S RIE 2k, S@A8 dOfonocyclic

dlfferent and each is a hydradgen atomor a Cl_4 al kyl
I oo ey &L 1 prasfasrmbil se orfrisherldi pubRtitytedchyelatryp

S0 AR U b B IS ) B ahdl BoflaBUDOVhEUERES

nitrogen atom, to the benzene ring represented by

R3

®Ym

in the formula [I].

As ring A, a heterocyclic group selected from 1-
pyrrolidinyl group, 2-oxopyrrolidin-1l-yl group, piperidino
group, Z2-oxopiperidin-l-yl group, l-piperazinyl group,
morpholine group, 3-oxomorpholin-4-yl group, thiomorpholino
group, 1,l-dioxoisothiazolidin-2-yl group, 2-oxooxazolidin-3-
vyl group and 3-oxopyrazolidin-1-yl group, wherein the
heterocyclic group is optionally substituted by 1 to &
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R6 is a hydrogen atom More preferably, RlL is a Cl1_6
al kyl group optionally substituted by 1 to 3 of

ORbl, wherein Rol is a hydrogen atomor a Cl_4 al kyl
[

- I
.. .and R6. .S h e 0 LS
B AN Sodiedalt R BroBboR, 38 Rgkoprererghle. For
rind Ay dr dgereraicynldie arelhipd sellkytedr dupm Asoaopybeslidin-1-
referabl e, enbodi nent, for R2, a hydro&eg iton1can be
_rﬁ#%d.zmpﬁﬂlﬁlmﬁ“ d SRR URY e "PRBRO RO TOuP and 3~
S drhSF s sand -8AC Q_;rdu‘i.a , A Whlragen +ako Hlet&@b@xclic group is

preferably, R37is a fluorine atomand 35 R4 is_a
5 opitiormad vatsamhs tdx uheids byr &f dralbl pubstituengr selected from

<1?(11‘[3{5_(&%:,;rt.L@bI.ys qur%eel} ?Hoi #ref%ggglg is preferably a

el atom nore preferabl Fuorine atom As the
gr oup Aspriege iR, ednky dfheheommgtaprBferaRlé ¥mbodOrent is 2~
referahly. H3 C.Y HC-"0 OH 3

HCO 3 H3C- H ,
o T WA SO O CTBAS BASHOBERESTPbgCembodinent
BGd b LR fHE .3 and the |ike, can be nentioned.
When is other than a hydrogen atom then Rl is

10 pr ef erfsblapathpmo Ry aferiakd ca empogdémengutari sang A, a
ﬂé%%ﬁ%%§3f¥%*@éoJ§5£§Héateder9H 1-pyrreolidinyl group, 2-
oxopyrrolidin-1-yl group, piperidino group, Z2-oxopiperidin-1-
vyl group, l-piperazinyl group, morpholino group, 3-
oxomocrpholin-4-yl group, thicmorpheolino group, 1,1-

15 dioxoisothiazolidin-2-yl group, 2-oxcoxazolidin-3-yl group, 3-
oxopyrazolidin-1-yl group, 2-pyridyl group, 2-thiazolyl group
and 1,2,4-oxadiazol-3-yl group, wherein the heterocyclic group
is opticnally substituted by 1 to 5 substituents selected from
group A can be mentioned.

20 As the group A for ring A, halogen atom, a Ci-4 alkyl
group, -OR*' and -COR*?), wherein R* and R* are the same or
different and each is a hydrogen atom or a Cj-4 alkyl groﬁp are
preferable.

Preferably, R! is a Ci-¢ alkyl group optionally _

25 sgubstituted by 1 t073 substifuents selected from grdup B, and
R® is a hydrogen atom. More preferably, R! is a Ci-s alkyl
group optionally substituted by 1 to 3 of -OR®™, wherein R® is
a hydrogen atom or a C;-g alkyl group, and R® is a hydrogen
atom.

30 R? is preferably, a Ci-4 alkyl group or -OR', wherein R}
is a hydrogen atom or a Ci-4 alkyl group. As another preferable
embodiment for R?, a hydrogen atom can be mentioned.

Preferably, R® and R* are the same or different and each
is a halogen atom. More preferably, R® is a fluorine atom and

35 R' is a chlorine atom.
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As a conpound represented by the formula [I] or a
phar maceutically acceptable salt thereof, the

following 33 compounds are preferable.

6 [ 3-¢hl phol.i l}-1-
AR e R o U G

tdmhydfoqslpwbiaeaﬁlgaabbaybgena@t@m(Emanglmiaﬁerébly a
- [ 3-chl or.0-2-fl uoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1

Ei&gﬁkqg atom.

hydr oxpareiHy | grbuie tfeyresentleld BymehBoXyrdmdxo- 1, 4-

di hydroqui nol i ne- 3-carboxylic acid (Exanple 2),

6-[ 3-chloro-2-fluoro-5-(pyrrolidin-I-yl)benzyl]-1-((S)

-1 ydr gxymet hyl - 2- met hyl propyl ) - 7- net hoxy- 4- oxo- 1, 4

i Rogui nol i ne- 3-carboxylic acid (Exanple 3),

-[ 3-dhl oro- 2-fl uor o- 5- (2- oxooxazol i di n- 3-yl ) benzyl ] -1

- ((S) ok

hydr oxynet hyl - 2- net hyl propyl ) - 7- met hoxy- 4- oxo- 1, 4-

s &k Qe nol i ne- 3- carboxylic acid (Exanple 4),

6-[ 3-chl or o- 2-fl uor o- 5- (nor phol i n-4-yl ) benzyl]-1-((S) -

115

hydr oxymat hyl - %qglpr pyl ) - 7- met hoxy- 4- oxo- 1, 4-

di hydr o€ui oI|ne 3-¢ ic acid (Exanple 5),

6 [ 3-chl oro- 2-fl uoro-54(pi peridin- I-yI)benzyI] 1-((S) -
gd?oxydﬁthwl ZHq?tHylpﬂﬁbyl9 7- met hoxy- 4- oxo- 1, 4-

dlhf roqui nol i ne- 3-¢&arboxylic acid (Exanple 6), 20

6-[ 3-chl oro-2-fl uoro-5-(2-oxopi peridin-|-yl)benzyl]-I-

((S)-1-

hydr oxygt hyl - 2- net hyl prgpyl ) - 7- met hoxy- 4- oxo- 1, 4-

di hydr equimpl i ne- 3-car oxyy ¢ acid (Exanple 7),

ghéS CDIorq“% flﬁ%{? 5 ((Faof hydroxypyrrolldln l-yl)b

1- ((S)-1-hydroxynet hyl - 2- met hyl propyl ) - 7- met hoxy- 4- oxo
-1, 4 25 di-hydroqui nol i ne-3-carboxylic acid (Exanple
8),

6- 3z ch -2-f 2
en&%?c ro uo&Pc
I -((S)+1-hydroxynsjh 2- met hyl propyl ) - 7- met hoxy- 4- oxo
-1, 4- @hydtbqui nol¥ nellly cdtboxylic acid (Exanple 9),

6- [3 chl or o- 2- f| uor o- 5- ( 2- et hyl - 3- oxopyrazolidin-1 30
yl)benzyl ] -1-((S)-I-hydroxynethyl - 2- et hyl propyl)-7-ne

5- (S) - 3- hydroxypyrrolidin-1-yl)b

t hoxy- 4 nol i ne- 3- car boxylic acid

(

6- [ -1 -yk)-3-chl oro-2-fl uorobenzyl ]
Hl:((Sh

\\d/oxyneﬁhyl 2- ngcﬁylpropyl) 7- met hoxy- 4- oxo- 1, 4-

and the like, can be mentioned. When R! is other than a
hydrogen atom, then R! is preferably a group having a

configuration represented by

OH

As a compound represented by the formula [I] or a

pharmaceutically acceptable salt thereof, the following
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di hydr oqui nol i ne- 3-carboxylic acid (Exanple 11), 35
6-[3-ch|oro-5-(3,3-dif|uoropyrrolidin-I-yI)-2-fIuorobe
nzyl]-1- 34

r x met hyl propyl ) - 7- net hoxy- 4- oxo- 1
ééﬁEQf'cg%%bqu no |ne eéarboxylic acid (Exanple 12),

&- [ B-cthll caree-22-flhuaaie-55-(npRphdlfihudrghybenk v tl] A1 1 yR) be-

Xk ooy SRR T S BYR T 470RRT o 4- oxo- 1

dfhy&uds HAAWN -8 13x5AH BOXYE HC (Rghfpl EXappl e 13)
3-chl or o- 2-f | uor o- 5 S) 3- fluoropyrrolldln | - Y
&m qchiloro- 2- fluoro 5- oxopyrrolldln— -yl)benzyl] -

R N 8X¥eﬁ‘12§° :
cﬁﬂisaimmmﬁel—memrﬁo@muphabm AEyhinb2azg) ] - 1- (( 1R
%F?ﬁ o‘??gﬂﬁ’e‘t%ﬁ ORGSR B MR T RO YRz kb 1T 445) -1-

HRl-H Nere3eAl bli@f.\g(h.' cr7agedhbkyatPbgold) 4-
%? 3- chloro 2,4-difluoro nor hollﬁy4 I)benzyl] 1-(

q¥qupoqulnollne 3-carboxylic a01d (Example 3),

O T - Rk R S ANy a1 11—
dfbxﬁﬂaﬂhyx}zqmmMMyl@{©@qﬂphdkmetnoxy}benxy+},ﬂ ((S)-
R IR B FATBORY A Fo By FERBTRRy 2t oxo- 1, 4-

@U CH YOI 1 - Qo3 o=-a- Q%)tb'h%l&ﬁl-d 9@;5@161!@11211-((3) 1-
3-chl or o- 2-f | uor o- (nnrpholln 4- yI)benzyIl 7- ethyl

hy rqgme thlyd-oeprstlpporyl) —7-methoxy-4-oxo-
2
%?#%é?g{%lnoq?%%%§4€§?%b &#chgéFd(FE?gﬁpFeSHS),
&%[E%aﬁmanarZPﬁMUﬂnd}E}-@mpemﬁdhnalAnybbangyu}11{($F&1—
th t.h h th 4- , 4-
e e s N R i
fé&ﬁ&ﬁﬂéw&:@n&@&@h@&a %sehhpgezsbl 7- et hyl

o @@Fq A idtiesenbet By oRePRPEF 141634 - Y1 AbERAYHI 0TI (S

i&%%égyﬂl rgﬁSQP?quggﬁ %?ﬁsﬁ?ggglpégk 5 of? % ?Iuorob

dﬂﬁydﬂoqulnollne -3-carboxylic acid (Example 7)

éﬁﬁuﬁqﬁﬁégédﬁY”Eth IR R S

gs -1~ hydrox ethyl- 2—methglProle) -7-methoxy-4-oxo-1,4-
chl oro- 2-f1 uor 6- 5- (nor pholi n I)benzgl] 1-[(R) -
Qthdroqu1nollne 3w carboxyllc acid (Example

ﬁi dﬁ%qw no I ne cgs%oisglt :E}%L Cl gwgﬁ%}édgé)g}_yfjbenzyl]—
B—(GBﬁ*ﬂ{Hyﬂﬁbﬁjmsmhyﬁ&Q&memh@dpknpylyFFbmazyb¥y74eoh9+l,4—
&iﬂ§é§%duinoline*3-carboxylic acid (Example 9},
6-[3-chloro-2-fluoro-5-(2-methyl-3-oxopyrazolidin-1-
yl)benzyl]-1-{(S)-1-hydroxymethyl-2-methylpropyl}-7-methoxy-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid (Example 10},
6-[5-(4-acetylpiperazin-1-yl}~3~-chloro-2-fluorcbenzyl]-1-((S)-
l1-hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1, 4-
dihydroquinoline-3-carboxylic acid (Example 11),
6-[3-chloro-5-(3,3-difluocropyrrolidin-1~yl)-2-fluorcbenzyl]-1-

34



10

15

20

25

30

35

1-hydroxynethy|-2-nethylpropyl)-4-oxo-1,4-dihydroquino
line-3- 35 carboxylic acid (Exanple 23), 35
6- [ 3-chl or o- 2-f | uor o- 5- (2- oxopyrrolidin-1-yl)benzyl]-7

Y -
O S e e R AR gy TR g dgoxo 1 4
dlhydh@mmummﬂ1n&r3%aarﬁaxgﬂnq:ammdd(@Eﬁmpﬁbe124)
o3 Ghl 01 8- 2 Angh I o oy (R AR O 4l 0 X L 5BR Ky 11 -1~

((§) 2] m&f&xmﬁ@dﬁmszmmp&ro@@w))fvlmmhbeyyﬂoms»oa14-
- di hydr oquj nol i ne- 3-carboxylic acid (Exa | e 25)

%ll[led%mwep Lne i fearhx - i B8ich yExgmPden 1 -)yl)benzy
R (A T T R A R D G S S

{(ﬂ)hyﬂhydﬁmxymeﬁhyI%ZﬁmdnhmMpnppym)&Teﬁwahpkg Zproim 4-

%%$3qu&uln6 iéé~ —caé%ééy fgng dﬂlﬁ}ampxl)Qanyl] 1-(

by (3 oty et vyt - Q_‘tﬂ'@_’fcmdﬁ(r@:ﬁ:&ﬂl‘)ﬁlﬁn@t—ﬁﬁbeﬁZQXthr-‘l-(1R ,2R) -1~
di hydroqui nol i ne- 3-carboxylic acid (Exanple 27

bydBoxymekhy b3 msfhnsnnamphot’ éneyPrirde( 1R,
ﬁﬁé}’%i@ T R KR oyl e Raxb 8. 6%b7 1, 4 18
e hgvamlma»ozmedﬁfmmm (n@@modl@mam be2gyl]~1-((8)-1-

Yés chlqyﬁéfﬁélu r.o- fﬂ%gﬁéﬁgpyh?t$0§€)%enzgl - -((S)

&i hydr mwiir[@—ﬁmﬂwwﬂllcc aGicd (E:Eéﬁ@m'e6‘129)
6-[ 3-ch| oro- 2 fluoro-5-(2- oxopyrrolldln 1- ylabenzyl%
chlopp-2-fluoro-5- (morpholin-4-yl)benzyl]-1-((8)~1~

Y & 420%Q01742—
BT e S, 3"?%& Sy e e
Gﬁhydroqulnollne 3-carboxylic acid Example 17),
gT i—cﬁiorctéafﬁégggigLéﬁoréﬁof}§p l?%%%%@lh ¥|L%Eni¥1 ((8) -
1 (IR d 2oyl eyt 2 (avet et NIphat ul-bx é~npthoxy - 4- oxo

-1, 4- dlhydrqu|noI|ne 3-carboxylic acid (Reference
@*@ﬁ%;@ng olimp-3-carboxylic acid (Example 18),

21 3-Chl 5 9: 24 L P b IR0 by VAL RRRF A -

@tEﬁxﬂm¢§?3lﬁ@HﬁﬁdndijﬁhﬁﬁPHWﬂm@tﬂoyy?4ﬁekbeir4432§o 1
0 no car.nox |.C e

%1*[‘%‘9%%¥%{%° rgj i 1 RS 3@%&?&’? T§| Ybenzyl |

6-1f34§iloro-2 fluoro 5- (morpholln 4-yl)benzyl]-7-ethyl-1-[ (R) -
1- hydr oxynet hyl - nethylprog%l) 7- met hoxy-4-oxo-1,4 30

Ay ot ol Tethax e tiusd)athyddi-d -onerdr 4ngé h¥dapgranoline-

§3 boxyli Exam
RO TR e a?ﬁuo&é{Spthrphdlln 4-yl)benzyl ]-7-et hyl
6#{3 chloro-5-(1,1-dioxoisothiazolidin-2-yl) -2~ fluorobenzyl]—

bt haF ot d”’x%tfpiy PR e e e eh gy - -oxo-1, 4-
dihydroguinecline-3-carboxylic acid (Example 21),
6-[3-chloro-2-fluoro-5- (morpholin-4-yl)benzyl]-1-[ (R)-2-
hydroxy-1- (methoxymethyl)ethyl]-7-methoxy-4-oxo-1, 4-
dihydroquinoline-3-carboxylic acid (Example 22),
6-[3-chloro-2-fluoro-5- (morpholin-4-yl)benzyl]-7-ethyl-1-((S)-
l-hydroxymethyl-2-methylpropyl)-4-oxo-1, 4-dihydroquinoline-3-

carboxylic acid (Example 23),
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6-[ 3-chl oro-2-fl uoro-5- (nor phol i n-4-yl)benzyl]-7-ethyl
-1 35
((I'R 2S) - 1- hydr oxynet hyl - 2- net hoxypr opyl ) - 4- oxo- 1, 4-

LR e RO 30 0 (RO 1oty
hydrw%nfawdﬂoﬁm@iﬂm—mwwlﬁr@WMﬁ-éxm 1—4

dj hydr oquj nol i ne- 3-carboxylic acid & Ie 36)
%ﬂped%crﬂtblrraﬂzmq-@or%@%%%é@éy BE‘E & F4i:((5) | -
F¥1€9@E¥Jud 4Ld¥¥ﬂﬁdﬂEQP¥bLOLO??EQBKXﬁihQioyl)ﬂénzyl] -1~

ydr oqui nol’i ne-3-"car boxyli ¢ ac
6($B—bmwmmaulmh%:r(ammmowm ﬁk)nbﬁhz:yly]-tl |-0{<(>1P, 4-

eﬁ%‘;ro‘iu’(’h oexy rre‘%aﬁchﬁxa’rl&ﬁy |"’1]"1’?1 éfEﬁ‘ 3PAe0%321, 4 10
mw@&mum mehaﬂcwf@meﬂ |2eoa©pqrrﬁ:5>1aﬂmhe13§l)benzy1] -7-

[ 3- chloro 2-flu -5-(2- oxopyrrolldln 1- ¥I benzyl] 1
YQ;% -4 ((S)-1- hydroxymethyl -methylpropyl) -4-oxo=

ﬁyaaﬁﬁﬂiﬁe1£%énéﬂégﬁﬁﬂ¥§mih ECEEFQQ§$m§1gXQE%,4-
Exanpl e 39)

hydr oqui nol 1 ne- 3-carboxylic acid ( ,
@—[%@Mwm—&-ﬂm%((tzu@x@pgohpdlmdﬂnylwleywhiyllﬂis -1~

%ﬁlﬁﬂetﬂ%}t TR TYARFSESRY et AGEPSF8pd r P29-4t Ayl - 4- o
dﬂiﬁdﬂoqﬂﬂbadimawﬁbmqal@arah@ayl(maapué eExanple

E%r@mm 2 - (RSP va) REBZYR) panA LR 35) -

thyl-2-methoxypreopyl)-7-methoxy-4-oxo-~1,4~
1 ((IdeR)}i hydroxyné?hy?yé)nethoxyprgpyl) 4- 0%0- 1, 4-

MWMAW%MMMMGC a@aldd (ERrAPPEeZ81), 20
& 1AM SIS 2f | > (B a3y BRRDGYh La L (SR 1-
Honythr comsytivett Hy/l — R-migHuoupp ropiat) i-pee pk)~ 1~ BRORD XY - 4- 0X

0-1, 4- di hydroqui_noline-3-carboxylic acid (Exanple
gghydroqulnollne -3-carboxylic acid (Example 29)

6 [B-abl or - dlusp s Rghiran 4 gz yblnZy €1 byL [ (=) -2-
hycm@#md;rnmmomw;etmylﬁrﬁympmpwﬂ4omo1 144 25

h b I,
B R G s A5G REBRG s Fomatn, 700

6+ [ ¥{Floro-2,4~-difluoro-5-(2- oxopyrrolldln—l yl)benzyl]-1-
1-h droxynethyl 3 nethoxyprop 0xo0-1, 4- dlhydrqu|n

bi Ret iy dean6:y1 (methaxymethyde gh ¥4y -7-methoxy=~4-cxo-1, 4~

= (%Lfé}%&g%bﬁﬁéwc%&o@%ﬂéogmaol (ReiFardnyk) BeRA¥LE-51),

@rybﬁm&ylmcrw’dl Aot Uy ydapypipemsthoxy-ylokenayl -1-
45) ,

B AR RS e R Sr38 ) LA h G Od oord 4-

dihﬁdroqulnollne ~3-carboxylic acid (Example 32),
é(s 1- hydroxynethyl 2, 2-di met hyl propyl,) - 7 met hox Xy- 4

qploro =-flucoro-5-(4-methylpiperazin-1 yl)benzyl] l ((8)-

l1-hydroxymethyl-2-methylpropyl) ~-7~methoxy-4-oxo-1, 4-
dihydrogquinocline-3-carboxylic acid (Reference example 33),
6-[3-chloro-2-fluoro-5- (morpholin~4~yl)benzyl]-7-ethyl-1-
((1R, 2R)-1-hydroxymethyl-2-methoxypropyl)-4-oxo-1, 4~
dihydrogquincline-3-carboxylic acid (Example 34},
6-[3-chloro-2-fluoro~5- (morpholin-4-yl)benzyl]-7-ethyl-1-
((1R, 28} ~1-hydroxymethyl-2-methoxypropyl)-4-oxo-1,4-
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di hydr oqui nol i ne- 3-carboxylic acid (Exanple 46), 35
6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1
-((S)-1- 37

[ )= 4- 1, 4-
RSB R e ARl oy T TeA R ¢ S50

GG{BachmbmbezzfﬂhunDGSS{pirbdb@yi+yﬂ)bhmmgly+ybbﬁ&b%ﬂ 1

hYAFRXYRPRY L ArBR T RETREPRBL el RS Rr 58y Yo% b Hoxy - 4-
d@_h d%oéu@n@ﬂh’lh@LQQQBBQkaElé 81 Hoxwkamip BEi 36\ Exanpl e

66 [pgcbﬁpépc-?zflu@rpréoI(Bhsa;%r%hbl 1 eemzyld ) venb{F)]~4= (
h&?%ro yne | ‘mitgyﬁg%ﬂgy ropYT? 9 %¥; E&§'2 6&0 1, 4-

ddhhﬁdbqqmnodhnae3Seaabbnyyiccaardd(ﬁfhmpﬁﬁeﬁiﬂ»
Fg)e. E% 900525 | uor0g Sy (oorphol | n; 4o yi ) 8eneyt 11 3 [{dRg) -2
e%h'&%g)‘ll— hw%gwaehpybfsﬁbﬁepyj J—?Jeﬂﬁjrh@%-yo:éow% 1, 4-

di hydr oqui nol i ne- 3-car boxylic acid é | e 50)
dehwr@ﬁuén@lznel-aora@rsow 8% 0P of Exrpp ey$%enzy|] 1

SR QR OR A T3UBE e By S BTT L A o T R R ok () 1
etbloxyeetBytatbhyyirogyathyl [ £ amptlrobty4 -dfo-1, 4~

B33 ARg1 2L UOLg, B2 2 0XoRYT Kotk gL s vigPenzyi 17

61— [GEehibrydrexyiarbhgh { zfaxs]w?fayi@mpyl)?z Yodr®y 1), 4t -

di hydr oqui nol i ne- 3-carboxylic acid (Exa e 52)

{dl[R32Bﬁrar@rboﬁwuéréhsd(%mﬁ%hyhlmrfywb n}w*}hnl("(saxo 1,4~
Kby rommineiios —3-GREReRY 1903575 BN 4% hyar oqui
erdl3-chl12@ o32edilboxpl-be aeodopﬁxauriélﬁe} yl benzyl]-7-ethyl-
1 [@R"B‘R‘? 9 By &L Y001 25 (2 OXORYLLOLL £ Ny Loyl dpepzy

dlﬁ'@ﬂ'bgﬁhi@lb@ih@eBhb&brﬁoﬁyﬂhﬂeébﬂip(@l@éﬁh}%lé .mqo, 1, 4-
dlhydrqu|noI|ne 3-carboxylic acid (Exanp

[335«151H106p022 fivgrpraoiwosphel Sopyyi bwazyﬂ h—fn ! H@nﬂr
R R s Ty A TS B R
dihyﬁro@mhm@ddq&kﬁebhmbeSyEacba;ydlcEmampléE%hhple 55),
é;%@ﬂd% %%%92 fiugEELgoﬁgogp gfrgbg f)beXz%PFn% Jh§1(1 ({(R) ~
th@rdQ&%bﬁﬁkrlZQZm@tHBk@‘b%@@Mﬂ(ipﬁ%@%‘?ﬂ%“oﬂémﬂﬂqu'

nol'i ne- "3 carboxgllc aci d anpl e
dg-hyslrenugnelinet cﬁérQDEBlh@t Agid 1 (Bxampledi ol - 3-yI)

1]-7-ethyl-1- -
A rRydr Shyrechs BoRRRY L Syt e R e g
Lﬁhyﬁraﬁwh&ﬁhgduBﬁmbthexgprappbkyﬂ+cxaeld4fdﬁhw¢ﬁmqﬁﬁhollne—3—

4% Hloro iflu Lo; -(3 oxonor phol i n- 4-yl ) benzyl
qarpoxylic a01d (Example 4

6-[3-chloro-2-fluoro-5- (2-oxopyrrolidin-1-yl)benzyl]-1~{(S)-1-

hydroxymethyl-2, 2-dimethylpropyl)-7-methoxy-4-oxo-1, 4-
dihydroquinoline-3-carboxylic acid (Example 45},
6-[3-chloro-2,4-diflucro-5-(2-oxopyrrolidin~1-yl)benzyl] -1~
((S}=1-hydroxymethyl-2,2-dimethylpropyl)-7-methoxy-4-oxo-1, 4-
dihydrogquinoline-3-carboxylic acid (Example 46),

6~[3-chloro=-2~fluoro-5-(2~oxopyrrolidin-l-yl}benzyl]-1-((S)~-1-
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((S)-1-hydroxynet hyl -2, 2-di et hyl propyl ) - 4-oxo-1,4 35
di hydr oqui nol i ne- 3-carboxylic acid (Exanple 58), 38
6- [3-chloro-2, 4-difluoro-5- (norpholin-4-yl)benzyl]

hdréx {fthdr- 3—methox ropyl) -7-meth 4 1,4~
hydr oxynef h%l >~ di methylpropyl ) - 4- ox6- 1, 4-di hydr oqui

%hly%oqtslww @ ra Ry (iR a'arqmde @tx)ampme 47y,
o P[3e SRESHL L £ 3o ACSEPIAR & SRl 1 NS ATXRALE 129 -

ong as it fornms a ho npou

fébRE%Rh*thydmoxymetﬂyﬂﬂﬁﬁmaﬂhdxyyidpyﬂhHT&mbthoxy 4-oxo-1, 4~
é?hﬁgles th eof ncI de ﬁ1 sal t Mﬁth an |nor3anic

L OIEHIRL TT AA I Aid ExaTmle Wedh an
611939@@1§rc§l32394 cﬁlﬂaidrdug-hﬁnﬁﬁﬂfoqa@i—q ?ﬁs)%en%tyl?_allt-( (S)-1-
wth an amno acid and th iké. 10 As fhe salf wth

RyAr peyTBRipn vl 2 4t d et hesdapsiny L) sﬁl—g@thl oxo-1,4-
%%&%ﬁ%@{ﬁ&ﬁ% Oy JHdtﬁt%dD ﬂcdc Gl (BB 18 hg,

acid acid ‘an e Ilké can be
61=eh3+<dmbusiro%—ﬁ]h&>:s:&lﬁ- (ictriphayl ior-gaiyil baizgl 1 £0F [ (1R, 2R) ~2-

exanpl e S Wt alic [ mal. oni ¢ .aci d, nalelc

%@?‘g’? ‘c’rtf’?@ % robi Iz Sr —frethoxyd-g%Pal: fal i
ré@t@ﬁdﬂﬁ@%%aﬂkﬁﬂﬁrﬂ& RGid, (ExAG@0 kC 5861, d,

tr| | uoroacetic acid, gluconic acid, ascorbic aC|d

%E%a@i@%@mﬁn%lmqﬁ-b(@rmmmdmd@naéral)penzy:L] -1-((8)-1-
f&hﬁé b
t et '2: A% AN ?{l&ﬂ%ggllﬁe 4c Y09 Heaﬁhgﬁgggufﬁolme_

an i nor gari ffor “exanpl e
3&b&m&¢xykxnzﬁnmdumﬂxﬂmplecéuolun1sa|t magnesi um sal t,

n| salt_and the |ike can be ngntion As t he
AES Uin%%?# oqld"aijrﬁocrgoa@éoxloé’ryré Rarpie, lsareLSEem’m-'?"ethyl-
PEIhWﬂéﬂnHyﬁrdkyﬁéﬁﬂj¥ﬂ2n@ dhh!dlghﬁ 1¢~-4-oxo-1, 4~

trlethylan1ne et hanol ani ne ano am ne,
dFhyarREsI M ine - P acbionydiediagiichd Example 52),

: , .
R T St R0 4 o U RREYY ) 2T RS -1 -
myﬁTﬁTFmﬁtﬁ?ﬁﬂzAﬁﬁ?mmaﬁb@dmr@@yl&gmpﬁabkmfg—ﬁﬁggdﬁbQﬁinoline—

nd the e can nenti o the salt with an
irﬁ?ﬁb%wdl facﬁldex(%%‘&f“\?tl E’%Ss with 30 |ysine,
6“EBJEHKbrdﬁﬁﬂﬂﬁdﬂfﬁﬁaﬁ$-59|QL%Qb%yQdelaﬂH ﬁh?lbbgﬁzyl] 1-
can be nentioned. Each salt can bé obtai ned

t el iyt somativd - 2 @présetbed ppryhe - ﬂopmré,{lf]
d!ﬂJBthﬁfHHﬁfﬂgiﬁJ%%%%bx@ﬂ1c acid (Example 54),

6-[3-chloro-2,4-difluoro-5-(2-oxopyrrolidin-1-yl)benzyl]-7-
ethyl-1-((S)-1-hydroxymethyl-2, 2-dimethylpropyl) -4-oxo-1, 4~
dihydroguinoline-3-carboxylic acid (Example 55),
6—[3—chloro—2,4—difluoro—5-(morpholin—4wyl)benzylj—1—((S)—l—
hydroxymethyl-2, 2-dimethylpropyl)-4-oxo-1, 4-dihydroguinoline~
3-carboxylic acid (Example 56),
6-[3-chloro-2-fluoro-5- (5-methyl-1, 2, 4-oxadiazol-3-yl)benzyl] -
-{(8)-1-hydroxymethyl-2~methylpropyl)-7-methoxy-4-oxo-1, 4-
dihydrogquinoline-3-carboxylic acid (Example 57)
6-[3-chloro-2,4-difluoro-5- (3-oxomorpholin-4-yl)benzyl]~1-
((S)~1-hydroxymethyl-2,2-dimethylpropyl)-4-oxo-1, 4-

dihydroquinoline~3-carboxylic acid (Example 58),
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organi ¢ base, an inorganic acid, an organic acid or an
am no 35 acid according to a nethod known per se. 39
In the present invention, a pharmaceutically

C ble .salt., a _conpound repr.esent by t
G 2 d -yl et e tshe iRy Ep ety I -1- (w1
AHEED |42,ZIHQﬁé%%bE@E%Eyﬁ$—@—SQHPQP@ddihydroquinoline~
represented by the fornula [I] or a
preavhessddic Aalyp dExeppasl 6%alt thereof, with which

a ol egld &of, & %%h\é%%lirl? 888%@%28%@& Pd 4L§%e any salt as
enconpasse? ahygrates alsoreferred to as
Materascdnt dionmsg ac onpdwsd)l. sihé withvat eomsopnéf eepbéyented

a pharmaceuti cal |.y accept abl e vate, such as a

SR CEEvE et PSRN dihyargiameLF e g hefkof include a
JEnORydiAtd ahcredni® Salid, a eanerpibAnghabegadic acid, a
nonoet hanol ate, a nmopnoacetonitrilate, a 2/ 3 ethanol ate

St @iy edc Hinergdaist bere cenpedhdvithr eBeprganby base, a

f : I t he, .4 0 e of a conmpound
%é%ﬂﬁﬂiﬁ#e S@ﬂ?ﬁéE?&FhE?§ ?F% g¥QE15 a
phar mécedthiec #lally adcbpbabliecsghhithectdf fan éeample, salts
oht ai.ne cor.ding.to a,nmethod known r se. In ,
R o BERe S AL ROREIPeBriRe BrLEiesfnatig, phosphoric
dealR e 38Riret ldyilcha caBowedmenki 0ngd £QhNbEaméhtiofed.
exanpl e, when _an asymretric carbon atomis present,

an endift ithfesadidwat202pi aspanéenefidanioe prasehe, asalts with
HANROIRARET H 02594 Bﬁﬁﬁeoﬂ?leéﬁcQEgangéytrgél?gi?;:fﬁharic

I'sorers and m xtures thefeof "aré ~éncbnpass
astighe lafctiilte aprigsemiz liipventidpnsudsinhe acbdpouadtafic acid,
the .present invention, one isolagted.and purified fro
AR e S T 1By PBRSRUeFs SoHar aBbRPPRLS o odrTRtbie
d 5 ndtefaelealllEonaed aeR8, NB¥hRENasAUEbA Y OAc @) bess
than 90%_is preferable and one having a purity of not

nesad fonds @cigppadpitbretdbfecan konpeuhtoned.
represgn he :f.ar qul S a ;
anorpﬁ%hg%%b?ﬁgk3§l%ﬁ a d??%%ﬁ?ﬂg¥cgﬁ%%hngége%gégéiﬁ%;kOdlum
saltt,hedtasmia [sklt, maplbéulmabeled mbfheaiun sed bpe ammonium

FHURRS o7 LEfmaanab% BBPESERFRA by the formula (1]

can alpsothe adtehilkh an organic base, for example, salts with
methylamine, diethylamine, trimethylamine, triethylamine, |
ethanolamine, diethanclamine, triethanolamine,

ethylenediamine, tris(hydroxymethyl)meﬁhylamine,
dicyclohexylamine, N,N’-dibenzylethylenediamine, guanidine,
pyridine, picoline, choline, cinchonine, morpholine, meglumine
and the like can be mentioned.

As the salt with an amino acid, for example, salts with
lysine, arginine, aspartic acid, glutamic acid and the like
can be mentioned.

Each salt can be obtained by reacting a compound
represented by the formula [I] with an inorganic base, an
organic base, an inorganic acid, an organic acid or an amino

acid according to a method known per se.
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pharmaceutical agent. 35 By the "prodrug" is neant a
derivative of the conpound of 40 the present
i nvention, which has a chemcally or netabolically

deconpQs e oup..and. whi.ch, af.t m.nistration_to

a body, qﬁg%tég%ﬁéhﬁa(ﬁﬁgqgi gfngl%gg%%gﬁﬁ&%ﬁgaéESMFFF?ptable

saherehta efdmmamyd drepdasdintgda bgonplkexoamtla galt isnot

i nvol vi a coyal ent bond. The prodrug is utilized,

RO RERD @ TR 75 2aBOSAREIoR 67 Loral

adm nitHd atd Oy let IO iddthplund apdekentblCbyABhkNeormula

site to be nodified, highly reactive functlonay 20

bFbups a rhatenagsyicaed 1of acsepyrddensailtysherreaf, suéhh which
Y, , r | Qqr m nQ .gr , _thial

£ o s 3 Wy 2% Koot el ol AB0e P8R phibRbasses

Hpatir 0@ - (adidid Wwefprgfealipd Gl wae eaecebyitaigiagpcompound) . The

%@2\2%%1)/%? g{}%]f)éﬁ | %E;%t %)ré]?élf 'L%Sl%&'&%i’l\ll_?il %'ce%[cggfé %glvate,

icretdy | £ adhamdr AOuR 1/uhierateypaaRdnyReatkkes
Exanpl es of the carboxyl-nodi fying group include

e ydpais, obhisadioy Galket ky mogomgphanolaseet gl oxy)

- (e I t hyl 0 -
AR o SRR P T BB 22oihadongre of
adi o ol (Sdeetdiy the @capoudddireyekesénybiineiyhyhe formula [I]
E%%g gﬂ@&yl group, o- tolyl group and the |iKke.

ﬁﬁF% the am no-nodifying group include

hexyl cardargle YOWP cotpd@ihby kFepr@skbnted by the formula [I] or
(acetyl am no) propyl carbonyl group

3 -phafageytEiaaldox posenvpddex pphenhprecy cagr bappbtained
= hyl -2- - - di - 5_yl)nethyl group and

%éﬁéqg{gg-%%g¥g%#%%ﬁﬁ§%§ t%S%pFééent i nvention can be

adm nit exdetl t itom ,a therenk rehvagthousovtiisemeFat ofhansdmepound

rabbit, .cat, dagq, ovi ne, sheep, nkey etc.,) and the

TEREP SRR R ot 1 ¢ gaéﬁfnenaﬂoesﬁpggml A, [3h- For example,

WHHErE MR s ot th 10 lca r@dnaBibwl hal padeBhtandn 8RatP€omer and a
| i ke. When the conpound of the present invention is
Qi sreqne 1 RThinse priesgntc espssereohsonepsehasad | bhereon.

%éﬁéfﬁﬁﬁyl ,wgﬁﬁ 5¥Mgﬁé%digkh thgﬁgaﬁfgkhgggl¥hereof are
pt a carrirers, exclplrents,
encompassed in the scope of the present invention. As the
compound of the present invention, one isolated and purified
from various isomers, by-products, metabolites or prodrugs is
preferable, and one having a purity of not less fhan 90% is
preferable and one having a purity of not less than 95% is
more preferable.

A compound represented by the formula [I] may be a
crystal or an amorphous form.

In addition, a compound represented by the formula [I]
may be labeled with an isotope (e.g., *H, YC, *°S etc.).

In the present invention, a prodrug of a compound
represented by the formula [I] can alsoc be a useful
pharmaceutical agent.

By the “prodrug” is meant a derivative of the compound of
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335

di l uents, extendi ng agents, disintegrants,
stabilizers, 35 preservatives, buffers, enulsifiers,
flavoring agents, 41 colorants, sweetening agents,
thlckener |ve 0 i L . S :
B e
dﬁﬁdﬁpoS&ﬁMﬁéﬂﬁdmpmdnd &hd@holaﬁeeg adﬁﬁhaﬂbkatlbﬁntyla body,
al cohol etc. pol yet hyl ene gl geol, gbgcero
GSS RIS é’trlﬁlné r GORPRIREe tPe S§OW {58 bRRerent
St by elihdludiBgNes icempikbeahakea £8h€, haboihfelving a
petrolatun1and thé like, fornmed into tablet, pill,
grovideant dransll e, supp03|tory, |nJect|on eye dr op
i qui caps Lro , [0S p
enulsﬂ%n %§§%ﬁ%g %ﬁﬁlﬁagg b% a %%héé ?fo ?@ﬁkQ@ing
dﬁﬁdﬁﬁtldﬁﬂbyﬂbﬁdﬂ $Hﬁﬁ®ds$¢ﬁt&mncatlyamgetmpgcafla target
and orally or parenterally. Wile the dose varies

ndi ng on age, body weight, synptom treatnent
ef f eclas adfd it 3l @R MRWIFdeaNdntiBR1LI kBactitel Bunctional
generally 0.01 ng to 1 g once for an adult, which is
qufptg?wem d‘m:ee qoapsaisk i theepreseay eleBM]l@flr i augh as

i nj.ec su ve

AERAR UeBrt B ACURIUEE SIS LEBLBYPERNSL group and
@w@r:&té,y armmerrﬁﬂdmdsust ainits effect for along
time, so t c fectivye not only for
Supp Eod s G the BroRoRNIeToa L8 Lpbo R BrP] CREDRde acetyl
é¥bﬁ@rfﬁrd dHyEMd}oﬁEh'is@%@%%rbﬁabréuﬁrObQBQEle group,

n1n|strat|on IS necessary and that a h single
wsveoyﬂawwm eﬂqm’ctuy}bemwlt aFloepy odgmgghyhceﬁb@r@@yl group,

dfcﬁ %%ﬂ-g%se L %d HWeOUgExgﬂﬁleQ'QPtth u&&k%% r}&ﬁiﬁjlfy’lng

mnistrati on INncreases he ri

grnuprmpcﬂuﬂbeéﬁh@dt@ro&@ I@1WB@Wy@bxymEshymngroﬁp;he—
ref erabl e qu’dlnents f th ound _ of esent

SRR 1 S S R0 A S GV CE RGO gH ) SERG paFONes 1-
Yy O H e BB Y SRy B yd RE KU C Er%ﬁ?ﬁOHEQboSi?ﬂéJ@h9l Ofroup,

mel nt ai ning bl ood cdoncentrati on of e adm ni stered

bmn&f%owbﬁre#m@lpérwdmeﬁhwngrogg | phenyl group, o-—
[ o nt s_pr r

SR B2 1P AR LG 800 ST poaving

groupnmnnmuﬁduhexyld@nbamp@&rgaoupogsembthynthmbyl—

f%ﬁﬁiﬁ%q&ﬁgﬁggﬁg&rd hav%%,lsb&%%% H Y Ig%ggra?g—ethoxy—4—

hydroxyphenyl)methyl group, (5—methyl—2—oxo—l,3—dloxol-4—

yl)methyl group and the like.

The compound of the present invention can be administered
to a mammal (human, mouse, rat, hamster, rabbit, cat, dog,
bovine, sheep, monkey etc.} and the like as an anti-HIV agent
or composition, an integrase inhibitor, an antiviral agent and
the like.

When the compound of the present invention is used as a
pharmaceutical composition or preparation, it i1s generally
admixed with pharmaceutically acceptable carriers, excipients,
diluents, extending agents, disintegrants, stabilizers,

preservatives, buffers, emulsifiers, flavoring agents,
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conpound having high anti-HV activity), a conpound
having 35 fine bioavailability (e.g., a conpound
havi ng hi gh cel | 42 menbrane perneability, a

GO, AN AT RRINE, SAEUEne 8, CORROURY, VAL

$mkﬁﬁ3&rzﬁng(agqmmwndam@.@thea @ddpmmndsshbhﬂhgatemknown per

Fen st 5% WATaresiable Gita aaREbOAaLtoR 1 g RanoL,
BresENta 1dBHIL iedft. )9 W&h@leﬂ@vgmgcb&ghglycerol
pharnacologlcal activi O&Ioncretel | C50 of HV
R MRSy ydyate |(gs§-vhaAchosep) starch

&efer ablohed €38 éﬁgﬁ}a 01 +\VW) and,Rh9h, Obékrolatum and the
% P p

sorptlon e bl oo iO conéentration Is maintaine
kaeﬁifqmmpd|Mn£qﬁUah1etadm1ddstpawdem, gsanuie, suppository,
r ef er abl e. th ,abaqve- nent i ound dos .
I g LR By L g e e e e o SWESERLES
$ipaieisant driveyildn syeuphamen taeeli keeppest ean{r@n’@@onal
decreased. Preferable 15 adm nistration frequency i

W‘R)’%h?ﬁyr ENch A ef odh Py Siverd cap Lt @FaBP?lcﬁéiLYm)?’éd orally

ngﬁ%f%ri (e.g., once a day, once in two days,
The novel 4-oxoquinoline compound of the

presewﬂhlhennha|dm@ecamrﬂesude@ehdingheniapeovbnéntweight,

virem a due t.o 0 nd/ ance_o

ST o othest SRR P b F AL P, BEFPBAeRY Fhe Like,
paris cpdragdallsamm i1V rgnftectli qgusncai seasanaadﬁmt which is

mai nt enance of |nproved condition thereof. As an _index
DEVEThenqs dat mserals tﬁﬁﬁ&vén@ﬁﬂ ogpllyepredh” a gosage form

decdeass ddt idie s‘ﬂcrhu%sl qvl%'ra%nblhg ﬁwg\gheysh !aHd @ﬁe like.

the body, particularly in bl ood used
propﬁylamtiﬂﬁIWngﬁhtlssnganeraﬂéy ergnpred to Sustaln its

FERN R LY a3 e et ERp.BH R ERRScRBe per only for

w@wgﬁimectdﬂﬁaﬁﬁeﬁsm stiake @froftBShuddal BbSprahi®ition of
of a pharmaceutical agent to an 30 individual who
%ﬁ1QW%ﬁ%VedTBP§e@§én§tEF%to¥ M prrgedradministration is

A GALBY M o GAHIGES 18! hbbe! aagebéffﬁé 8Lty
and whose relapse o 'S worried dn1n|st ation
iﬁeﬁaiuﬂia]ram:@emmsctalm aagéﬁtctbébmre Lphgetri parwpdhtktdigh the
nf&h@f %uc%a ro&oggg ighg high dose administration increases
the risk of causing side effects.

In view of this, one of the preferable embodiments of the
compound of the present invention is such compound permitting
high absorption by oral administration, and such compound
capable of maintaining blcood concentration of the administered
compound for an extended period of time.

In addition to the above-mentioned, as preferable
embodiments of the compound of the present invention, a
compound having fine pharmacological activity (e.g., a
compound having strong HIV integrase inhibitory activity, a
compound having high anti-HIV activity), a compound having

fine bicavailability (e.g., a compound having high cell
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infection; and the like. 35 Exanples of the "other

anti-HV agents"” and "other anti- 43 HV active

substances” to be used for a multiple drug

RO T U NSY A0 o NG g nﬁn%%éﬂgg 2B [BPdKePi e enzyme,
ot her antibody, an"H V vaccCi ne or other vaccine,

3 neemsiidn it slows ddmdidgag abddfieyotro pmoeefier end the like),

' t i K 5rib [ HL. V H VvV
By A Dol 2 OB LN B,
PAS0 (Y- iran BAt6 iy eicedsd tiynanbl tae, 1aRebll ¥nd the like can

5 i ntegrase inphibitor, an inhibitor of attachnent
Bt PeY-eceptor (CD4, CXCR4, CCR5 and the Iike) of

a hostorcalde JRGRAM i . LE (
ant agooni st earﬁ:l the f%eﬁfﬁ)g)h\é g’%ﬁﬁﬂgoﬁgﬁgﬁgééﬁr £ ESmpound

hating therghophnaspidsdsiad ahilbityr (coacretely, ICsy of HIV

A e, Bl et ganraen O nly Sererabty

B sagOErsty. 01lanMg- gndc bdiglaseailnabbbkption, PWhOSE blood
;0 hucl eosi de phosphoryl ase inhibitor, an apoptosis
PR & A HiSh Peg b ad nero fPKe 3t éPRgetine| AREST t or

Alni A atier rand therbi-kgigan be nmentioned.
Specific .exanples of the H'V reverse transcriptase

i nhi bilsemd rdleuddoretrmeniti OREd( zoupouddnejios&pand /¢ R) frequency
1 vaudi oy 1ZET ( ilvudi ne),,Videx(R). . .
o= B i, Che' BBt PRLy <P Ehr ivention o
l'(SLadrmc _aam'erR{ 15;(1 Ie?@tega)t,edZ ;io\fbsaﬂeagéabse?g ev%né@jf&f;ﬂ)lde
oCrin (efavirenz),  Rescriptor el avi rdi ne
1 ﬁé@gﬂjaﬁtg')%tlé&w‘%ir\?iqlu(eﬁfy ¢# Betudrre+Faaividife)2 day, more
Jd #Zd PEH16R) b [ u exl gpi,vudi ge+zj ugdi ,
?Coacti r%r%}RR)n&Ee?nﬁ\%i\ér ftrl?é‘)i bﬁ%%oép%gxo?/igf?hj ’bﬁeé’ 18y, once
otiwaaciaysk) etal-ovudi ne (3'-fluoro-3' 25 .
Coony Y 4 -HlofKihot 116 "BERBBARRbL e SELddne
Hrbrer(t3,cr diachloer apleany¥byt Bhe] idpksopneny! of -¢fremia due to
)gi d thyl)) i m dazol e- 2- met hanol carbam c aci d)
20 }E%en fe¥a rréilggﬁpg;@pp pimagreved condition thereof,
ﬂﬂé@tﬂéﬁ%‘6@“%&&%@'QHfEH%%Bhg;ybii&icﬁ?&?lﬁ?tgﬁxﬁiv infectious

nmet hyl ] phosphoni ¢ aci d
diss@sso prdfexy @i bsapkoggnef hympesred ¢omditie), thereof.
DPC' O : w ” W »”

((45) 75 &F 3PS PEI EPScyET SRFBRTT et nehRTORmER: hyRf o

“effeatif,| woderethyk- 201thequi pagol évenedr DB level in

(45)-6-chlorg , _ )
2 t&‘e( g{?&%pi’&ﬁ)ﬂl&ﬂl@ﬁ}h’) iz BlapfydFan 422 t¥$%%¢ uor omet hyl )
'2(1HBy the “prophylaxis of AIDS” is meant, for example,

administration of a pharmaceutical agent to an individual who
tested HIV positive but has not yet developed the disease
state of AIDS; administration of a pharmaceutical agent to an
3¢ individual who shows an improved disease state of AIDS after

treatment but who carries HIV still to be eradicated and whose
relapse of AIDS is worried; administration of a pharmaceutical
agent before infection with HIV out of a fear of possible
infection; and the like.

35 Examples of the “other anti-HIV agents” and “other anti=-
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qui nazol i none), DAPD ((-)-p-D 2, 6-di am nopurine

di oxol ane), 35 Inmmunocal, MSK-055, MSA-254, NMSH 143,

NV- Ol, TMC-120, DPC-817, 44 GS-7340, TMC- 125,
BRP- a4 v A arciravid bReusks 81 2 fNitighLaging.

al ovudi ne, Phosp?ham d, BCH 18@18 DPC- Oglg& b §
mmbiniatiinn tBEHArs5AmcIMAE- 200 AnABaBAVi entibody or other

f 7340 GW 5634, OGN 695634
Rl U Y Vg, Al Semety 13k ofea R e R ants
it e mnalfriiterr Adrens adek cafe rohe aganestohndother like, a

har maceuti cal agents are_general nanes. Specific

IR M pPdt ATc SPAAPBRES: IFHe! LB HIV reverse
@ndialeRlsel 11HiBA G SUbl Ate 8tBBaLa! ehnibitor, an HIV

saquinavir, Invirase(R) (saquinavir nesylate),
Wagna(a%) J(I?hltbdﬁmnrr)an i@h\vbna@e‘pt)@RytthMEnavbetween a

%aiétra( (H%ﬁngﬁéﬁlr %§2e| %pe(ﬁgggﬁga¥'r)host cell

Tﬁdﬁg?ﬂzﬁdaby %ﬁruf gng the3v1rus (ECR5|§nta%o?Tst and the
4R- (4a, 5a, 6R i am nophe met - o
HesEdny & PN @divmpdRsRy lﬁ£?bBF§Fpﬁén9ﬁﬁe§mF§e%§ 1impipitor,
3%@&?%&f%fﬁ?%&%?@%hﬁa&%%Hh&oBﬁtﬁinﬁhPréﬂaHiV fusion
Y- [pdrldx - 290Rds6- phieaptegbyliss, paopyF-gHpyagonist,

éﬁ by igS EeAS PPEBAS 8 ndl PUSIBS PEFhRRELFS RAP IR Y ase

mhmhubun} an apoptosis agonist or inhibitor, a cholinesterase
hydr oxy- 6-

S)-(tert,-but bonyl ani 4(9) -
%ﬁs&za(tc?zc%)a%i SR O AR GRy BBRL YRS hed bAoA b8 RRFEoned.
QHQY%%EﬁgHQE)OfK%héZﬁgV reverse transcriptase
R) N-tert-bu [(2S,39)-2

%@IS-INJ:{I Bemrews@qaa nékidosugingyacepitrimiRino-
|Fhl 6(og§ﬁé§ﬁfénlﬁ ﬁlvﬁeﬁy?bUtaﬁ%ﬁ¥fR% tdidapgsine) .

andd haacdtaﬁunea4 casberar) dexba &V 133908 ate) ,

TNC 126 ﬁ?Pg buckn1nsterfu||erene MK- 944A
(Wﬁle( PQ)“H?H’FB? +] PEPCTIN(R) (efévirenz),

t)or%@?) (ala@a%tfa&ﬁ&'mééfialaagroesamélt = (@) 25

enzo b] f ur anyl met hyl ) ert-butyl car anDyI)plper
(Fidevudiperdend andinge) +Tn@|zn’aerR‘suKalaa@a)vlr]E 2147

sFetk: M Tugine zidovudine) o Coastinon (Rl TR

Ehobphonov1r R), Cov1rac1l(R), alovudine (3'-fluoro-3'-

| t hyl am no] car bonyl| - 4(R
g thimiadib) - TRl o B o a SO RReo b oot IR

da F9r3 Sy (3053 -
%§alsr1§ lgléeg 5 dlchlor%p%e%¥%xghlo] cﬁsopr%?yl -1-{4

Wﬁﬁéﬁ}ﬂﬁﬁhh’}l y-médﬁml(aﬂplyﬂldaml)@hﬂv@m]mm - ZeaFovir
aikfptisncoaazatel (Reperpsdt saLhoy 41 6o AR 830 o -
me3hgienhokitl matdhzdl phoybh®thy| dcid 7- di benzyl - 3-butyl -5
bi%}isopropoxycarbonyloxymethyl)ester fumarate), DPC-083
{(4S)-6-chloro-4-[ (1E) -cyclopropylethenyl] -3, 4-dihydro-4-
trifluoromethyl-2(1H) -quinazolinone), DPC-861 ((48)-6-chloro-
4- (cyclopropylethynyl) -3, 4-dihydro-4~ (triflucromethyl) -2 (1H) -
quinazolinone),‘DAPD ((=)-p-D-2, 6-diaminopurine dioxolane),
Immunocal, MSK-055, MSA-254, MSH-143, NV-01, TMC-120, DPC-817,
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di hydr oxyper hydro-1, 3-di azepin-2-one), DW-851,
RO 0334649, 35 Nar - DG 35, R 944, VX-3B5, TMC- 114,
T|pranaV|r FosanprenaV|r sodi um Fosanprenavir

Vi I 385, 44 6 a
G R el é. eﬁzﬁﬁfeg?é*%vﬁﬁﬁ & geereL,
em&ﬂﬁﬁmﬂabmhebyaﬂoﬁ&ﬂﬂneL PR36BhAzAdY BOB-LOEES, t hRCENA3,
ol yner.ase i_nhi r. or thesi s i nhibjt
5iffed BE&*%%?&. Pﬂéﬁyﬂﬁcﬂéemr saltatelanfvudine,
dd-1Z43  -gdrvdr ewdicdeexy- anfil ¥aEOoeYkibdi B8drein (R) means a

entecavir

NEIEs 33 e recdemayd {bgyedngiy@rokhresafe) - and the names of
n 10R-

T PR S arke, S8hBRRL H5h% 1o, 11- e

ranetﬁﬂedﬂflc examples of the HIV protease inhibitor include

SO 3 A e L 2 B 0L LR

Tnbiras2@)i fsaigi@miade), mbggaaﬁé) (Nb%@yﬂkﬁ}ubﬂltonavlr)
extract), Rubitecan and the i ke, the H'V antisense

Wraagees (&Qerﬁ@lellffll@@vl@}y meFVlage) GEMPDRNAWHT  hBro7&E(R)

R SR 8 L S R
s i sl i -
HARAIE -5 e B By T APURGE RS Y VB BUA A1, 3 Elazepin-

jﬁﬁﬁ%ﬂQfﬁﬂetﬂﬂﬁ%s%ﬂfbn&@@?'n@athHéQ@%2Q3Va§@1RPwl tﬂé@) -5, 6~

pl 40 vacci ne, H'V gpl 60 vacci ne, V pl7 vacci ne,
Ogt wﬂaémdnf@xmﬁvogfgs 6v§b@nﬁéethyrah avexoneEt ot- pyran-3-

, i ) ;
e e R e S A Sl
MPRr204 r HGP{SQEA—TB@rSBbuEéRTb@tEeﬁﬁlamﬁnb]%etﬁh—hydroxy—G-
i nterf - t i th f
TS FOr o Sadn- S ERGRARBRFY Y CebY oUi T T BrERyS 2
n&%ﬂﬁét’?@ﬂ%@&de‘ Nt eifrepon- i(r F%ENLeékessu UoRO[ (25, 35) -2~
| eukocyt e |nterferon a and the

hyistragohi st [SRex@mpri(isedquippl SaEP sslqzsagﬁﬁyi haminge3-

C 4 i
A ARG SR RS BR8P L6 ey, -
thmhﬁdﬂaduﬂe&4—thebukvmﬁdebQnGWHhBBBUBF TMCeX@@pIDPGeﬁBl

AR rﬁieafeaﬁchmaéﬁanmeasbaﬂyl%malyy%rmrl«sw

ﬁzﬂﬂ%a@ Wﬁ—phenylmeth 1-4(S) -hﬁdroxy—S [4-
sulfony napht hy 5- dlnethox
hinpadid @)nylmermg ) —8y it hétﬁ@tﬁbm}ﬁé@aﬁbml reipemzin-1-

Men LAY 801 FBvE 1388 BRO 5435 ENE 4V 15 | 8P 86k 4-

phenylmethyl-3(S}-{ (2-methyl-3-oxy)phenylcarbonylamino] -1-
oxabutyl]-4-[ (2-methylphenyl)methylamino]carbonyl-4 (R)-5, 5-
dimethyl-1, 3-thiazcle), BMS-232632 (dimethyl (3S,8S,9S5,128)-
3,12-bis(l,1-dimethylethyl)-8-hydroxy-4, 11-dioxo-9-
(phenylmethyl)-6-[[4~(Z2~-pyridinyl)phenyl]methyl]-2,5,6,10,13-
pentaazatetradecanedicarboxylate), DMP-B50 ((4R,5S,6S,7R)~1~-
(3-amino-1H-indazol-5-ylmethyl) -4, 7-dibenzyl-3-butyl-5, 6-
dihydroxyperhydro-1, 3-diazepin-2-one), DMP-831, RO-0334649,
Nar-DG-35, R-944, VX-385, TMC-114, Tipranavir, Fosamprenavir
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I L-2 agoni st or antagonist is exenplified by
interleukin-2, 35 Inunace(R), Prol eukin(R),
Mul ti kine(R), Ontak(R) and the like, 46 f t he

T A e o e Ry ﬁﬁﬁ?é#ﬁﬂ%‘%""@ﬂ‘@%gﬁ R-944, RO-
0 H-f464®, atnlde AGH1@59casidate nnkibitor is exenplrfred

by Buc and the [Iike, the purine nuc|eosid
phospH g‘eyggﬁr INSROBREET 1P§l§1€?€mbﬁr F?‘%‘B%%/fb%‘lid%%r%e136° L-

7250 REr? 1860 13eSHthel ORA polymerase inhibitor or DNA
pyrldyl)nethyl]pyrrolo[S 2- dfpyrlnrdlne) and the |1 ke

SyiEh %ﬂkﬂﬁhﬂﬁhblégenﬂ§teﬁﬁmpﬁhfbeﬁobY|EOéQeWerR)edA®@'126443

@59'”31 ?&de Q ;B%QRE ¥F§e¥§ﬁg§8g%91dlne), entecavir

déca(3-ne
(i s t3B04%) 3—9H¢E{t4h}l1|ydﬁol2§l’-}39qI:llyﬂ@ﬁﬁifmaﬁﬂyl he24-| ke, the

10 cholinesterase inhibitor is exenplified
QEPQF I ﬂgﬁénlaﬁértﬁélﬁﬁﬂ%héﬁn%urg%%$ is

@wrmmgf '199.)l?)L1'1”‘1@06§Lﬁbdr09'19kh98(:8):y—é’EB eokepLatt Pamethyl-
(6 de ar gl ni ne- 7-de- L-ar gi ni ne- 8-
4de1rLowd4-|2rlﬂar6ﬂdéﬂadben@er Arb:Brd 1D’ ¢ 306+l Bt dipyran-2-one),

t I d [ I yti
o Lo A A R A R AR G e
zxﬂﬁdumom;uhmue&ttaptmcRRubhtdahﬁléEmRFHeggéfipgghnglv
Ant t ctivin
TG SeGia QoHEvSp GPFPLLE} P8 BY| BOTVCA?) GOITOS 4nd the like,
HHEMARRLRTYP YN tAGEEGy BROLORAK Qﬁ@ﬂ:se apy, e%f;ﬂfé@ by NM-
t herapy), SCA binding protein,

Not BREFH36 TgadErRATuntyEEML92R) cr\rruzzr@@s (€94 BTG body) , AGT-
Us J . I
1 E§§§%4gelg%§gd?§%$ﬁa§§yr suF¥‘§@£ﬁzé@ib2é%§2%ﬂ§ like, the

Hm%xvﬂmhlneAdﬁgagﬁerBGEEEIneIEthEémﬁﬁthé&prnmLWM©(R),
are. exenplifie i ‘other anti-H
%iﬁ§$ PR Re H@ﬂRéntﬁIMIQPé tV%EClg%bs¥%%c%%12QdV%EFlner

HISe G100 Faekihip! BTG ?‘91@9”@&18@%@” HPeraDy vakdind heqrv p24
conpound of the presen i nvention preferred are an

VHlog ingv e HE Y pﬁénﬁéﬁppnaseAﬂphaBaxoVeeh@ra&Y$rem, canarypox
BIAPIAEH Hhk0hs L eEUEE BLEAED o BR) Yacoine
OdeiviBi Ipaalpitdnl,e,\/\:beeeelﬁ avieepbLpaHGPA3ION, PIBRC+3E L WAREICLE- 3B,
Af% %%%o%aVIR egkgigﬁggtvggéigg) and the like, the interferocn
or interferon agonist is exemplified by Sumiferon(R),
MultiFeron(R), interferon-g, Reticulose, human leukocyte
interferon ¢ and the like, the CCR5 antagonist is exemplified
by SCH-351125 and the like, the pharmaceutical agent acting on
HIV p24 is exemplified by GPG-NH2 (glycyl-prolyl-glycinamide)
and the like, the HIV fusion inhibitor is exemplified by FP-
21399 (1,4-bis[3-[(2,4-dichlorophenyl)carbonylamineo]-2-oxo-
5,8~-disodium sulfonyl]lnaphthyl-2, 5-dimethoxyphenyl-1, 4-
dihydrazone), T-1249, Synthetic Polymeric Construction No3,
pentafuside, FP-21398, PRO-542, Enfuvirtide and the like, the
IL-2 agonist or antagonist is exemplified by interleukin-2,

Imunace (R), Proleukin(R), Multikine (R}, Ontak(R) and the like,
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mechani snms is one of the preferable enbodi nents. In
addition, selection of pharnaceutical agents free of
side effect duplication is preferable. 35 Specific
ST RS, AfnddiR Bl Rald el e BRCeULIERL 4 (&1
agents include a conbi nati a group consisting of
@Ehﬂ&kdnmndakﬂuﬂammqadEdﬁDrMamﬁébxmmgbundcnadlan sulfate, the
ne f Vi vir,. ritonavi.r..+ indinavir

BldHdass JFREOREY ol e E L BY) RiYeRE () and tne
xmkhyurﬁeupumﬂnﬁnmuamemaldél@nwu@haeyiagedhﬂnmbstag is
stavudi ne + di danosi ne, zidovuydi ne + | am vudi ne

° temRidified hvameldesiecard -eprarodrpxe—ék PHei r dbdne,

f St % [
(GU|3hi|nes fo?ﬁ?ﬁ%h%gg 2 qun?ﬁﬁg?égé?rgﬂaAggﬁt%1¥%' the

4mapqqﬁkﬁnagpnmﬁﬂ o dmdhibdtbesdenesemplyisediBy 2oBin. Z (R),

SN SR, 510 24 Aeb 8 SOBRLRFI 426y B} 5ne) -5, -

dxmuﬁhmuy;34maﬂnyu4pameﬁeoqauﬁamadlaﬁdOthelaﬂképdtn@,

%§ﬁ1a conbi ned ,use _aof three agents with zidovudine +

T INFRTRE asCedoPdRiEor RanPyaEPhdfipdnBY oGPgnex (R) and the
Zhdovuidehe 1%&95%%bﬁuia%gﬂv Eeeiembfﬂ9£8¥ tTmunox (R},

nel finavir, tenofovir + 15 indinavir, teno onr

Repkding (Rabi et -emkepbialdbi (6-de-Lastgidine=7- de-L -arginine-~8-

ri_gist. in eptrigi i pe. . '
B A G R AR 18 KEBRBEAS, i b ne
tHatdiauMigroderidoxiael sotukashyydpeethogr) f PROVE4L2 + SCH~D, UK-
4%%% udine, nelfinavir + efavirenz, nelfinavir +

avﬁm ~&'8vi PERPOZ apd FBﬁ]@EH?ne efavirenz +

zi dovug) ra%id%l%havuea%tfogmﬁl ?v'tldawlm? Cﬂﬁ@ef’fZO
conbi ned admi ni sfration e conpound of the present

AmpidigeingiR) oaﬁnwecaaﬁﬂﬁlsténedtsvmulRhneBH@+&OQﬂIhR@V M10

l; b
4? relnaftg%%lgg%g?&t%gg egrugfe%? ggﬁ?h?@%@&g%h%{apy, ACTG
poerticaiol meethﬁtepyaISD4LQ @5né henenssy of soRNeting protein,

adm ni stration, phar macéut i cal conposi tion

20 R@&ntcé%‘ln.%a@tlﬁérceﬂﬁﬁs&ﬁalaf gpfelppidBnt CEMvSAL | ORI 2HAP3, (1) -
FrcS OainRaldeqn , dingg, can ke -admi R St@i@&'@eﬂ}%?”@ n%«ﬁ{%(

a phar rraceutl cal COﬁ'pOSItI on cont al ni ng the compoun
veoitied gedesendiumyéatryh andifatpha? KbcelF5L2612, VRX-496,

R BT 0eparavary e e 2hs Fhn fhac Tofe ¥k o or
exempddifiednd of the present {nventlon

25 As the “other anti-HIV agents” and “other anti-HIV active

10

15

substances” to be used for a multiple drug combination therapy
with the compound of the present invention, preferred are an
HIV reverse transcriptase inhibitor and an HIV protease
inhibitor. Two or three, or even a greater number of

30 pharmaceutical agents can be used in combination, wherein a
combination of pharmaceutical agents having different action
mechanisms is one of the preferable embodiments. In addition,
selection of pharmaceutical agents free of side effect
duplication is preferable.

35 Specific examples of the combination of pharmaceutical
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and that of the conbination drug may be the sanme or
different. In the case of a conbined adm ni strati on,
t he conpound of the present invention can be

ral Y AN
9&%}% f%‘%%ﬂ%@%%éﬁd“%%’%qt nS%\fe grrogg Ebﬂségelﬂa off

%ﬁﬁﬁ*ﬁ%ﬂ%ﬂeﬁ?nﬂfqyxmmmanﬁm1@u$@b1ﬁhe aodbnaauronndﬁﬁgnav1r,
m red gt ;8 49561 ener use
g? lq_’d ]_I}Lts(%n% q‘ g? Vl llgug gogéggglr,

preve it oH or entt o
fIﬂomaxﬂmﬂfes&ﬁuﬂhaﬂ1&glﬁldﬁ@&%l@% g Q&mﬂﬂuﬁ@n@ 3z@dovudine +

A tive it _may be admnistered s in a snaller
%‘igna ' %ﬁﬂ AT FHeaposdaer i dhor¥PAéRSoF {Aivudine,
SODP YL 4ﬁ%§hﬂ#ﬂdfﬂ%b%%HU%%BOQBVHEG+Déﬁ%§EEthM§Hé'OQnd the

are shown in the | ow ng. However, the productioh
¢ﬁﬂ9ﬂnﬂdﬁ[Rheﬂ%dﬁwomn@sght ungeptegenﬂGumdethea fsr the Use

t%éﬁégééﬁﬁﬁﬁ%%%1 q%? Ergglgﬁlo Reg ﬁgdﬂdginggg to

M@Ihﬂﬁerﬂm caudstaflfi3or dged1bhy dE§r§ﬁ§uEaJﬁI\y Peferred is a
i ntroduci ng, where necessary, rotectlng group into

PIRIRRY i BiralC g afg(?lnitév\é'&tb‘y eééﬁﬁ-éteeét | SAdiRRiT,
SADSROUSIY, SrRFoviY eakrRgiRabyRet | Qﬁlabvaa}gﬂe 5P

each step as a 15 preécursor and converiing the group
hamigruligie,e dnfdu e dopvanedgusepofnthreei agehtssveph zidovudine

th f 4+ ecti,ve oduction
R S il + SRR Ra, PERRAFRERT ThEbaERudine,
Eﬁﬁqfdnmr'Hea&hmhm@&zbyténopruﬁa# ﬁEthﬂavMbﬁfEéﬂofov1r +
Iatlon and purification is 20, perfornmed b

MATITy GENCRTA g SEORIERERBARE nBRRBUG: Lakine +

NACOARAMS, SHEh iR tabyskal biabkrﬁaméecéﬁ{ﬁ%itéﬂiﬁ n
distillation, partitioning, silica gel chromat ography,

%ﬁkﬁ%ﬂqAuﬁmqmygliﬂ@lnﬁe+lnRéflnSVLrPremucicnhahﬁmaoﬂ
Pyt qiRr b cE T hulne CpETt el ¥ g opiaine,

{3 f G +{i6] HQd%&VLrenz, nelfinavir + indinavir, efavirenz +
lamivudine, efavirenz + zidovudine or efavirenz + indinavir.

In the case of combined administration, the compound of

the present invention can be administered simultaneously with a
pharmaceutical agent to be used in combination (hereinafter
combination drug) or administered at_certain‘time intervals. In

the case of combined adminiétration, a pharmaceutical

composition containing the compound of the present invention and

a combination drug can be administered. Alternatively, a
pharmaceutical composition containing the compound of the
present invention and a pharmaceutical composition containing a
combination drug may be administered separately. The
administration route of the compound of the present invention
and that of the combination drug may be the same or different.
In the case of a combined administration, the compound of
the present invention can be administered once a day or several

times a day in a single dose of 0.01 mg to 1 g, or may be
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H H)--1- OHOHRL [5] 000000 Hal' Hal OR |
| ORmHal OR - FI NRNRZ\ NStep 3 R R6 Step
4 RI"/Re Step 5 R Re [7] OH[s]/\00 H 191 OR

ARL R St Rl akeS aashat P8R LM Tﬁéeé&f@ﬂé‘ti%rprd}@gn%an be
atomor an iodine atom Hal2 is a halogen atom
ek sfisingda at| godpae gemendlly usechifori hiee gpreyerRGbn or

r e  fferent each_ is a Cl 4 .
BTom Sl loTaBtation (i==88r fob oty o a single
do e, 0fRDA Ols mg tarbozyg:pmﬂte@hhﬂgv@lpppUﬁmF@'&@ administered
Cl 4 al kyl roup (e.g., nethyl group, ethyl group
iﬁi?)§m4§;?fy °§Poup and the like, RPL is a

hy dr oXydme reR B3 1M & A udti8aeh¥thdd 8¥OHRe compound

met hoxycar bonyl” group, nethoxymethyl group,

mﬁoﬁeﬂétqmggm' entl ofr e, pneiseathyinyengliogr sup, shewn-in the
j et hyl si g p rt-butyl diphenylsi.lyl

O "Rty Mo B AR STt compoundt of

hed | ek eattovimveSitapnl ik5 n@tn'p.d.mﬁdleﬁﬁ]:loc 8hebe @hhﬁ%ﬂ@g.

from ound [ 2] by conventjonal hal ogenatjon. For
exanpﬁgggbdﬁb5%ﬁha?@FﬂE%wQGedﬁﬁFﬁFﬁééoﬁylPeEE?iHEOdUCtlon
RN 1 Al Minth 3 RIRIeRATLLRILRISRECSHER BY desjdgns such

brom ne, N bronmpsuccinin de,” N-iodosuccinimde and
Fhelnhradumider, absieng ez searieati pyokachingl geaupsimho a

q or | £ oni ' ic.acid
Al T PR BRbloroPFbhoifice srheeaist
dtidee Stejectisy An facictibakildegreap be ebthi sedpfaeona
conpound [ 3 accordi,ng to a conventional pethod, for
Qﬁégﬁﬂqgr qwgggﬁqﬁgln the group to a desired functional
group in a suitable step; exchanging the order of respective
producticn methods and steps; and the like.

The work-up treatment in each step can be applied by a
typical method, wherein isolation and purification is
performed by selecting or combining conventional methods, as
necessary, such as crystallization, recrystallization,
distillation, partitioning, silica gel chromatography,

preparative HPLC and the like.
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compound [3] wth a hal ogenati ng agent such as oxalyl
chloride, thionyl chloride and the |ike under cooling
to 5 heating in a solvent such as a hydrocarbon

od gl uene, xylene etc.); a hal ogenated
hydrocarbon §%1vent (e.g., dichloronethane,
chl orof orm carbon tetrachloride,c;,z- di chl or oet hane
etc.); an ester solvent (e.qg., et yI acetate, etc.)

and theolike. 10 For exanpje, E&?M chloride s ¢

use aslla hal ogengfi ng_aggnt, al“yehi c unt_ of
ylf%tnantdeﬁgr dwed éngound [g[ oR™

)Y reactin il halTde "with co

F4] a 'soBteerdt, a @ﬂnperaﬁ@?é to unde M

heat g, in the presenc@ of a base skch as NI ﬁ/Lj/R

triethyl am ne, d||sopropylethylwm\fﬂéfotassium OH

carbonate, pyridine and the Iike reacting t he

resul ti ng conpound wi th conmpound [8 room

tenperature to under heati ng. Cbnpﬁmnd [6] may be . E

form Z formgorga mxture thereofp 20 As the 0 o

sol veidh\._a.hydrochr bgn sol yaht ENZENEya;! .

t ol uene, fne) xyRene and th a $al ogenat g @ [ oR

hydrocag’ S ent such as pei thane >

R
roform cjarb chloride, L, 2- ﬂl rogthane 6
§ 9the Ilke’JaI’gether ?olvent { § 8|oxane R’ R
dlethyl et hgj W2 25 di met hoxye Eanan tetrahydrofuran oR”
and the like; a polar solvent h as acetonitrile {9
nd t.he | ike, an ester solvent such as _ethyl acetate

St Rk el S 22 ST ity T iegiabivd & RFominge atom or an
1Q>Qﬁn*ée aven!, | aaed. 1 Nl 1 exoptdye |%OHPOW§E>§3M t%ﬁ“fé.{%%ﬁne atom

be obtai ned by~ 30 reacting t he ac
Ofalosalering atiomet By’l fa@ﬁnaﬁ% deralithet BAmeacet @ififerewt each

! eps in d_reactin
g B BRUB T RRY SoriotheL 37505 dphyhroup and the
1@0:|epotﬁkﬁpd i[s7]a mmyqbtpame&tbmgs gkbapt siehcaEPAUDL, alkyl
g% hg 51 to ¢ cllzatlon in the presence of a base such

S0 dRufh ¢ Pﬁsﬁét §TOPBt a8shYim SEP BRMES; ) sRRIAKL group and

tednexderR"PAlASS ilroxyl-protecting group such as acetyl

group, methoxycarbonyl group, methoxymethyl group,
methoxyethoxymethyl group, trimethylsilyl group, tert-
butyldimethylsilyl group,wtertwbutyldiphenYlsilyl group and
the like, and the other symbols are as defined above.

Step 1

Compound [3] can be obtained from compound [2] by
conventional halogenation.

For example, compound [3] can be obtained by reacting
compound [2] with a halogenating agent such as bromine, N-
bromosuccinimide, N-iodosuccinimide and the like under cooling
to heating in a solvent such as trifluoromethanesulfonic acid,
acetic acid, concentrated sulfuric acid, dimethylformamide and
the like.

Step 2
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hydr oxi de, |ithium hydroxi de, potassiumtert-butoxide,
sodi um hydri de, potassium hydride and the like in a
solvent. 5 As one of preferable production nethods,

COmPORAdaLil 60 1aRCcOR! BLNEHEDYnSHOLESH ! O Js&wum
[6] to cyclization at room tenperature to under

areatridiggi mOaascbm&ehtﬁnnehempthséncﬁonfexample, by reacting
1, 8-di_azahi.cycl .0]-7-updecene ol ve

Fywrded 1o1 VirBem halbréasthin,anent Tl Aoyl ®
draaiee , Xyhesayangnt beiikendathal pgradaheder coollng to
hydrocarbon solvent such as di chl or onet hane

b@l@ltélnﬁf dPm@ SEeAVEBh ESBERadR| 8r hgdrogarben &wbw& highed - +
a et he
P ayiEneRestiinh ARLYEEhaEUA N iSrdedtil (A vent
&n@'Lhdlbhﬂeromephbae,sohﬂenbf@ﬁmsucarbsn tetrachloride, 1,2-
sul f X|de acet oni

e etRRBe s % ) 3B Phbat brorelt 180t nettiyd Sagrate,

e . ynend enedlikkep 4 Conpound [8] can be obtained by
subj ecting conpound [7] 20 to al koxyl ation reaction

to i nfP&dE eacUBF§|ﬁ§196Y% CEbﬁQbﬁ@lbﬁaws¢ﬁn4ﬁxP
gﬁk %@Hh ﬁ@ Rg %étfg?%lc( Suﬁ talne %ﬁhﬁifgrﬁgmlde

gro p cohpou can be o
caga tel ﬂgdednpound [7] with a netal al koxide under

he hol sl vent 25 h
et hanbtoRFBRLAGT Bl BRoP SRR EACET | RESC R MO YahiaGih halide

mﬂ.tmieb@lmp@bh@XI de car kespoidhty 40 tH6m tefpsesh Btk under
group are to be sel ected. When R2 is nethoxy, group
hﬁﬁilﬁéacﬂpoﬁh§aﬁrB§eBEPrPgdaohﬁsﬁﬁF%C%o@$u%¥¥ﬁﬁ Wﬁ?er

d%?fﬁg?lgrogE%HQﬁbde bPaBEL hanal ﬁ&ﬁgﬁgt dy%fﬁhﬁgziﬁa the

Baction can be Carr} ec
kyhm ummdth@nc@engrthpotasslﬂmngthumpd@ndnwstmawmmpound [5] at

soIv nt . can, al so_be t ai ned t hout
P, Eerpg PAR L, £ A SR ORABENES o UL Wl g E form,
zatﬂamrgf ogoapaurdulka] thereselpound [3] is replaced by
R2. 35 Step 5 52 Conpound [9] can be obtai ned by
|ntro§@c¢ﬁ& §06W6P§ctﬁnﬁyd696®5b@% SPEVERHIr TG 37 dgrzene,

1 eHOWRG 2h8], 3659041 BH4 Ph8 1ike; a halogenated

hydrocarbon solvent such as dichloromethane, chlorcform,
carbon tetrachloride, 1,2-dichloroethane and the like; an
ether solvent such as 1,4-dioxane, diethyl ether, 1,2-
dimethoxyethane, tetrahydrofuran and the like; a polar solvent
such as acetonitrile and the like; an ester solvent such as
ethyl acetate and the like; a mixed solwvent thereof and the
like can be mentioned.

Alternatively, compound [6] can alsc be obtained by
reacting the acid halide with ethyl malonate and
dimethylformamide dimethyl acetal in two steps instead of
compound [4], and reacting the resulting compound with
compound [5].

Step 3

Compound [7] can be obtained by subjecting compound [6]
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conventional nmethod. Alternatively, conpound [9] can
be al so obtained by 5 introducing a protecting group
to the hydroxyl group of conpound [6] according to a

n N h S n ;
£ ST ol oh T SR br W Beeo S s sogian
earbwmbtﬁuupnﬂasgpﬁdmnanbnﬂdﬂau;sumnmmuh@dtoxide, potassium
al koxyl at i int ame manner. QN 4 10

BdRAS e  E AT D B R g ee e PR tgRaGR, sodiom
ﬁpcﬂrpp&él,d pHHasimberyBadeednd tthe 1ike in a solvent.
tert-butyldinmethylsilyl chloride in dinethylformm de

or tolRRmns gl gitefiaratie prasisidenomethoggz oremppund [7] can

SO e £ AT L P /SR 960481 ot zoom

thhmmian:baanm eundec Hegrtafrgy mrsal weritvent inhéhpr presesce of

|d|ne 0 roon1tenperature In the
gf% G% égﬁhﬁi% S\f1d [3], conpound

[6], stdifx}enﬁo@%f&dc%]rb@ﬁd s@%@%n@ubﬁ] as benzene,
mhereln R2 is a hydrogen atom or nethoxy group can be

apLeerdt heranusi¥ifl &N @nshipsurdd Katiere |hﬁi logenptger i ne
&’PQJQ ISP 2] dch T lﬁ%‘ioﬂn&%ﬂ’%}‘@ oggﬂoﬂ:@g‘rm

OXy group, 1nstead of conpoun
émnu@mttenramhlmmﬂdb R3 24 didloroeRBenm Snepthe3likeR an

b7 BB O AL e ot QB Ll
dlmethoxyethane, tetrahydrofuran and the like; a polar solvent
such as dimethylformamide, dimethyl sulfoxide, acetonitrile
and the like; a mixed solvent thereof and the like can be
mentioned.

Step 4

Compound [8] can be obtained by subjecting compound [7]
to alkoxylation reaction to introduce R? according to a
conventional method.

For example, when R? is -OR!" (wherein RY' is a C;-4 alkyl .
group), compound [8] can be obtained by reacting compound [7]
with a metal alkoxide under heating in an alcohol solvent such
as methanol, ethanoi, propanocl, butanol and the like.

A solvent and a metal alkoxide corresponding to the
desired alkoxy group are to be selected. When R? is methoxy
group, the reaction can be carried out with sodium methbxide
or potassium methoxide in methanol solvent. When R? is ethoxy
group, the reaction can be carried out with sodium ethoxide or
potassium ethoxide in ethanol solvent.

Compound [8] can also be obtained, without this step, by
using a compound wherein the fluorine atom of compound [2] or
compound [3] is replaced by R?.

Step 5
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~1 Step 2 [12] OR R3 R(r)DO0 O R4 Hal Rup~B DR7*
Fe N(R3) m/ R-Re A OR [10] [11]] RODRI DO
PR 4 ~0H (R-ImR3 1 /I NI _1/ sl R(R3) RINS3

St ep. %dﬁl%.ﬁ‘gi 4[9F]\>/ \:a/aneOéb%aInLeh'hF% Ehgg];?g?'nk}qgeéeﬁpotecting

Hal is a gen "atom Such as a ¢ rine a
dyrayup e dthemherttbcbhyd lgirkep o CORE3INAORBY) acscrBif@Ho a

2, -B.(, ) 2,.. 5 -B(OCH CH3)2) 2,
QEQﬁ%fé§QQﬁi%ﬂﬁﬁﬁﬁﬂ'-l,3,2-dioxaborolan-2-y| gr oup,
5, 5- diameidPath. w12y, di BRhdNdni2ckh BEOHPs8NEbtéened by
I'i ke, and the other synbols are as defined above. Ste
1 [3 Prd&s tBEadosratRe §obhreBYEFAEY L 0BPOURAIC

i 4.h i I ne, ' i.d e r . .
TR A Y RS, DRV IS A1 CALER ol subjecting
et atemtl imde compgamdortonicycddentianmaphbeesaned waoeer as in

%ﬁ%%lég. ﬁﬁ%ﬁf%%ﬁ%bﬁ%&%ﬁ%%%Hlting compound to alkoxylation

i s nase! alaedirvesoanagdepha .l i ke can be nmentioned.
15 As the catalyst, a pal]adiumcatalyst such as_ -
Pd( PPHP exagp lpd avpeap Bo) 1 sPeCtEmdppatyldimethylsilyl group,

f&ﬁ&{a—ﬂpﬁf@] Gl Be E:%gg%éﬁptﬁ)cé’ te?‘éf-gﬁi%%%diﬁggﬁﬁlsilyl
pal’l adi um bl ack, pall'adi um carbon, and the I ke® can
deloreirds dmedlimés iyl craseidgener ablyenet byleaeti Ani tive
sodi um _

presence of imidazole at room temperature.

When R®* is methoxycarbonyl group, compound [B] can be
reacted with methyl chlorocarbonate in chloroform sclvent in
the presence of pyridine under cooling to room temperature.

In the present production method, compound [3], compound
[6], compound [7}, compound [8] and compound [8] wherein R? is
a hydrogen atom or methoxy group can be also obtained using a
compound wherein the fluorine atom of compound [2] is replaced

by a hydrogen atom or methoxy group, instead of compound [2].
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5 carbonate, barium hydroxi de, potassium phosphate,
cesium carbonate, sodi um hydrogen carbonate, sodi um
tert-butoxide, potassiumtert-butoxide,
ssium acetate and the |ike can be
IIJHCFJ one‘%[nn%s °%F|tzgand tri phenyl phosphi ne,
tri(2-tokyl)phosphine, 10
i he %Iphosphlno)blphenyl and the |ike can be

. npound [ 9J can be reacted
i acid ester su h as triisopropyl borate,
tri met hyl bor at estged l'i,ke, in the presence of

n- but yl hi um As the splv nt di met hyl sul f oxi de,
1, 4- dlgé?ﬁ 15 tetrahyd -zoapl UENE,
1, 2-di oxyet hane, water d the |Iike can be

ment i oned. Step 2 Conpo@
subjectlmgqponpound [1Qd compound [11]310 Suzukip o
2Q _Ror exanpl e, ound [12] .
di ned py P%actlng compsnd [10] with c
| gFa~=% ent such.as_JmJnﬂiwLiomendeR5 (
an alco Bol vent (e.g.,. nethanol, et .
1, 2- dlﬁgfgéxyethane tetP& §drofuran tolﬂg’e, wa
a mxgg sol vent thereof and the Iig F in the 25 02
presence of a 5?%]yst such as a pa F m cat al yst
(e.g., tetrakis{&riphenyl phogphine)pall adi’'um
dlchlorobls(trlphenylgﬁqsph|ns pal | adi w
pal | adi um acet at e- tmupheﬂﬁiohq piRne et a'f
catal yst (e.g, nickel gk ®m
1, 3- bi s(di phenyl phosphi no) pr ppang ni ckel ( 30
chloride etc.) and in the pﬁesenge of ab such as
sodi um carbonate, potassiy E%ca Fbonat e, pq;?33|um
hydr ogen carbonate, sodi um hydrogen carbonate
pot assi um phosphate, triethylamne, sodium hydrogen
phosphate, cesigm carbonate and the like, af room
tenperatureg o under hedting. .35 The reqctﬁV|ty mayﬂbe0
‘ of 0R"55 | i t hi uFmptihprige S

xym+gwotecting gtrd
Step 4

[1-1] -21  OH
wherein Hal is a halogen atom such as a chlorine atom, a

12] can be obtai ned by

t he Hke™ Eﬁ
ellnlnatlnd
[ 12] S&ed ordlnqli

bromine atom and the llke,l-B(ORa)(OH”) is -B(OH)g2, —B(OCHQZ,
—B(OCH(CHﬂz)z, 4, 4 5, 55— -tetramethyl-1, 3,2- dloxaborolan 2-yl
group, 5,5~dimethyl-1,3,2-dioxaborinan-2-yl group and the
like, and the other symbols are as defined above.
Step 1

Compound [10] can be obtained by reacting compound [2]
with pinacolborane, boric acid ester or diboron ester in the
presence of a base and a catalyst under argon or nitrogen .
atmosphere and under heating.

As the diboron ester, bis(necpentylglycolato)diboron,
bis(pinacolato)diboron and the like can be mentioned.

As the catalyst, a palladium catalyst such as Pd{PPhs)a,
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5 conventional nethod. For exanple, when RP1l is acetyl
group or methoxycarbonyl group, the deprotection can
be carried out by treatnent such as heating conpound

t chl C ti
L2k My SoREET LG8, DUAICENL LS RRAL DR B
BD(dZ0r) .ox@aplle, pdEladiRim itsi ot Iiunl)alcmume@a)tbml yland the
roup, the deprotection can be carried out by methods
Kot can kg SaNtHeEGhpound [12] with

tetr abid WrRIMEd Myfehdehih d¢ i @th&%h@ﬁ!gfn%ér aBod@% um
roomtenperature; treating conpound [1 W th sodi um

¢axhandtde ihanisny divdhostigiean PDﬂCﬁééﬂ-HﬁnggﬁBthﬁr 1g6esium
h cet. er [ dr .
SIS, 205 IR BRSO RN Ohel BB owsce,
p@taﬂs}ﬁ‘tw twmum:utroxrmibhoxxtdéu:hgm;ﬁnlgwupotaseﬁmuadetate and
ép ! can be obtalned by reacting conpound [12] with
roxi de, potassi um hydroxide

and trﬁ% éulﬂddﬂ% U%Q%Eh@%?ﬁbﬂ%spﬁ&ﬁ@ 4t§@@PD?Bﬂyiﬂpg$sphlne,

can be obtained b ound -
hmmw@awl@mmm)@aph@om engetheutékeocandee added.

heat i |t|o uch
hydrogg'e%ggg Vg?igsF%%ﬁﬁuaroigjegap ?ﬁ?%%?ﬁﬁgaoﬁf%% boric
s tédretd o l@.&m@f amnatecrllsa@lrdapglcbbm‘atepntsmmhthglV\bcbhate and
drochl orj c ' sulfurh% bd de the like. As the
Vierie s dit eFI IE’(HES?&C\% htydlAERRERol |

et hanq{s ﬂheOfsQﬂ%'é‘?ﬂt, 'd&%ftﬁﬁénehlﬁeﬁllaée hi Kedléxane,
hydr ocarbon 30 sol vent such as benzene, tol uene,

mmdngﬂtm@,aﬁ@mﬁ@eln Re2-ghmethekyethepa: Wathraand the

e, t et her, 1,2- di net hoxyet hane,
%%%raﬁ%g?% &F%ﬁgan dthe I|ke water; a m xed solvent

Stheys edf and the |ike can be ment i oned. Step 5 35
Compound [ 46 be ob alned by reacting. 1, 2- 56
di br orf%® ﬂ%ﬁb-ﬂﬁ&ﬁ ﬁoﬁﬂ@?lﬁﬁd bgoFVgﬁ?thﬂﬁrcompound [10]

ifﬁﬁtédi@ouﬁcﬁqqtmn@aot @%zﬁ@a&u&ehegleﬁmound wi th
trimethylsilyl chloride, and adding a solution of

conpolRer [EKEFRle/t sempessti ¢A2ki zenrbe obtained by reacting
é&ﬁggdﬁHL[IO] with compound [11] in a splvent such as

dimethylformamide, acetonitrile, an alcohol solvent (e.g.,

[ia]

methanol, ethanol etc.), 1,2-dimethoxyethane, tetrahydrofuran,
toluene, water, a mixed solvent thereof and the like, in the
presence of a catalyst such as a palladium catalyst (e.g.,
tetrakis (triphenylphosphine)palladium,
dichlorobis{triphenylphosphine)palladium(II), palladium
acetate-triphenylphosphine etc.), a nickel catalyst (e.g,
nickel chleoride, 1,3—bis(diphenylphosphiho)propane nickel (L)
chloride etc.) and in the presence of a base such as sodium
carbonate, potassium carbonate, potassium hydrogen carbonate,
sodium hydrogen carbonate, potassium phosphate, triethylamine,
sodium hydrogen phosphate, cesium carbonate and the like, at
room temperature to under heating.

The reactivity may be increased by the addition of
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5 As the solvent, an ether solvent such as
1, 4-di oxane, 1, 2-di net hoxyet hane, tetrahydrofuran
etc.; a hydrocarbon solvent such as benzene, tol uene,

igﬁﬁg@@ éﬁl%%%%b%%gﬁif%nQ1kEhe i ke can be nenti oned.

can be obtained by reacting
Soggpaund [46] wth conpound [9] under cooling to

heating in a soIv t in rese ce of _a cat
and, \k%@lpé? jﬂ €afn ?h@bgﬁé% cBY %}rl%lﬁ‘?bla%% the
4 ﬂo%@mln@h%%ﬁpn@f Ebhvaguﬁélrfi’hi Pheesbideng andl a

the li'ke. 15 As the catalyst, a palladium catalyst
eansrerdsiongls eithedizy | | deneacet one) pal | adi um

tris( n one) u
di chl (C)t;g‘—el; E%[mlpﬁ%ﬁ %I%%hgsp%sﬁg) q)l rlrj)mp or methoxycarbonyl
ghaﬁﬁ‘“ﬁﬂﬁfdﬁmﬂmnmmthbmlehpabbadaun1e600ut by treatment such
di ¢chl or,oet h adi um

| di al |
SRR 0 R OSIn eGP PSaRBFR LR PHOTPrRLOtEE acids
HY £kl daﬂﬁadﬁa3 and Eﬁecbhkgnﬁﬁatgﬁ Eﬁﬁéh?@edanfstﬁ@ellke

solvent an et her solvent such as 1, 4-di oxane,
1, 2- difax mw@thean@heneﬁr ahwrwmtyéd@metay151lyl group,

e S L RN L
Eﬁééﬁxnhuﬁdmpmuna:HQQ]3wEthduetkahueymammenbﬁmcﬁnmgm&mb in
L B B o, R B B0 L0 (M g
w¥eRas R v iFdrdxideORA tekrhhySt8PudahR fr&h€Pnd édidound
522] with acetic acid-water-tetrahydrofuran at rocom
temperature to under heating, and the like.

When R®' is acetyl group or methoxycarbonyl group,
compound [I-Z] can be obtained by reacting compound [12] with
a base such as sodium hydroxide, potassium hydroxide and the
like under heating.

Step 4

Compound [I-2] can be obtained by subjecting compound [I-
1] to hydrolysis in a solvent at room temperature to under
heating, under basic condition such as with sodium hydroxide,
potassium hydroxide, lithium hydroxide and the like or under
acidic condition such as with hydrochloric acid, sulfuric acid
and the like.

As the solvent, an alcohol selvent such as methanol,
ethancl, n-propancl, isopropanocl and the like; a hydrocarbon
sclvent such as benzene, toluene, hexane, xylene and the like;
an ether solvent such as 1,4-dioxane, diethyl ether, 1,2-
dimethoxyethane, tetrahydrofuran and the like; water; a mixed
solvent thereof and the like can be mentioned.

Step 5
Compound [46] can be obtained by reacting 1,2-
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Hal s HCZ) NJ[16] [17] [18] RB R3 4 OHR Hal Step
5 (R5) MN Step 6 (RS) MC[19] [20] wherein Hal3 is
a hal ogen atom preferably a brom ne atomor an 5

4P0L YR ﬁéﬁe REZH S, qhéqﬁs%\«gfr%:]on&r q %%tlkr'%%t% H@rSHSEthng,

as ace gr oup, group, oxyne
geammingnﬂﬁm»q&ﬂﬂﬂbqngﬁqupqynmJwlthrWEEmbyhgﬂbyﬁyl chlorlde,

%%8? 1%&@%Eﬁ;ﬁéi@%é§4fﬁgW¢3|l [qﬁﬁetp }ge FFﬁ&tApn mixture

t8 d1ngy At i ng NH as a ring 10 constituting
conponent, such as pyrrolidine, piperidine,

plpera%$n e R R men etiheroseialente such as 1, 4-dioxane,
Sgt i %& né”( %ﬂ of%%%%?% Fd'ng ﬁggrbggrbon
an e (e} I ne

ot her’ Sy are as above,
mbwexdieobudiatasmammnﬁenttm@lmoumm, Bglbondedtto; and
t.he 03|t|on of 15 Step 1 In the sane manner as in
pf hkeec ?ﬁok?ﬁé?‘?rbtﬁ‘?ﬁcﬁod 1, conpound [14] can be
@@é iged by hal ogenati ng conpound [13] according to a
conventlonal met hod. 58 Step 2 Conpound [15] can be
obt ai rféanwm%dmlngcaébrb@mapw byc &6pgitAHIt sompound [46]

SOReBhBNly TIPSR S SARURILTS) (630RE in che

reacting conpoun coo
plmdam:ge imﬁ a8 sTd heelnts ts uoid, a svhetrest mlu:)eelsaﬁ:yn amnanﬂet peesence

t%.%ﬁﬁ i %}isﬁgfﬁlg@ %gfg-gﬁ%ﬁpglg 33 déu%ury.sL ) phosphine

iﬁﬁf&ﬁgtﬁim@mydrofuran conplex and the |like. The
reductlon can be also carried out by a nethod via a

to m &% e Calimhpit de Relladigisatalysansyehdas
pal t §fse rﬁ%%é%#é%%ég%&gyggffyaygb'as in Step 5 of

producti o
tris(dibenzylideneacetone)dipalladium,

dichlorobis (triphenylphosphine)palladium,
dichlorecbis (benzonitrile)palladium,
dichlorocethylenediaminepalladium, palladium acetate,
tetrakis (triphenylphosphine)palladium and the like; a nickel
catalyst and the like can be mentioned.

As the solvent, an ether solvent such as 1,4-dioxane,
1, 2-dimethoxyethane, tetrahydrofuran, etc.; a hydrocarbon
solvent such as benzene, toluene, hexane, xylene, etc.; and

the like can be mentioned.
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conmpound [16] can be obtained by introducing a
protecting group to the hydroxyl group of conpound
[15] according to a 15 conventional nethod. Step 4
ound [18]..ca e obtained by reacting conpound
f§§§h°€§?41%§bﬁﬁﬁﬂﬁg [17] . For exanple, Conpound [ 18]
Eaddbet D adsoecblyy dfeaginprgind?( 1dgnpound [ 16] with
conmpound [17] under cooling to heating in a solvent

in thespresence of a catzéyst and a base under; argon
or ,ni tTogen at nosphere the catalyst, g palladi um

cats §08h as Pd2(Rtkp)ySCHEXB, tetra kR oH
(tri y| phosphine) pal um 25___..

i OF0Dbi S('t enyl STl ne) pagladi ungd
35?Tad’|‘um acr‘e;t g?e e Ha.’copper cat a%‘g{" sih as

copper, copper(l) chlorlde copper (1) brom de,
coppefq3l) iodide, etc.; andlthe |ike can berts}
mentioned. As the base, sodium carbopate, potassium
carbonate, 30 potassium hydrogen c&® bonate, sodi um
hydrogen cajbonate, potassi um BRQS
FUH+#+uer|de,

$i urﬂRfI uori de,

sodlun1hydrog hosphate cesi W \’oonate and the
g? i oned. 4 t hdR B | di um catal yst is

used as a [igamd, 35 t henylph i ne,

2, 2" -bi s(di phenyl phosphi np) 1,1 - i napht hal ene and

the like can ﬁﬁ dded. he soIVﬁ:§

di met hyl f or ma 3 acetopiriril e, glcohol sol vent

(e.qg., nethampl et hanol, isopropapgol, tert-butano

etc.), 1,4a dloxane, 1, 2- d|nethque‘hane

t et rahydr O Tjuuene, wat erR F
t her eof and i ke can be nenti ¢

= e .
?gﬁﬁﬁihf?gig) CLE ;Sgi%ﬁgﬁeasggﬁ

xqgh sol vent
VWhen t he

et hyl enegl ycol ;
(CH3) 2N- (CH2)

2-NH2, (CH3) (CH2) 2-N (CH3) 4, AGH3NH (CH2)
2-NHCH3 and t i ke can be used. t he sol vent,

di met hyl f or rgrpade, acetonitrile, 1@gan al cohol sol vent
(e.g., nethanol, ethanol, isopropano , tert-butano

ﬁ%grgintﬁgfﬁqg X% §38egngtgge Eé%e%gﬁlPea QFgﬁiﬁgm%koﬁ or an

5 iodine atom, R™ is a hydroxyl-protecting group such as acetyl
group, methoxycarbonyl group, methoxymethyl group,
methoxyethoxymethyl group, trimethylsilyl group, tert-
butyidimethylsilyl group, tert-butyldiphenylsilyl groﬁp'and
the like, ring A’ 1s ring A containing NH as a ring-

10 constituting component, such as pyrrolidine, piperidine,
piperazine, morpholine, thiomorpholine, iseothiazolidine,
oxazolidine, pyrazolidine and the like, and the other symbols
are as defined above, provided that substituent R® should not
be bonded to the position of *.

15 step 1

In the same manner as in Step 1 of production method 1,
compound [14] can be cbtained by halogenating compound [13]

according to a conventicnal method.
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Step 5 In the sane manner as in Step 3 of production
nmet hod 2, 15 conpound [19] can be obtai ned by
elimnating the hydroxyl- protecting group of compound
%%%%zgccordlng to a conventional nethod. Step 6

ound [ 20] can be obtained by hal ogenating the 20

hydro>(;dmpgnnup [Af5 ]c araro toed o[b]:&]madcblydlraglut:mng compound [14]
conventi o net hod., For _exa e, conpound [20] can
TGRS AP 15, AR a0 FBORG [ 10] v th &

hal ogem_t | ¥ghrgaent cﬁiﬁﬁﬁnﬁﬁl thisqnyan &bl ebtdeéned by reacting
phosphorus trichloride, phosphor us tribromde, 25

EGT T eUr%]brWQi%thq lgmenyicpheaAngein a solvent such as
the | d t
%\éetgfpég{r%%il il soI ventl ']%g IlEietlfll% 'i:e%%?&:langf 2 £88ting

sm
dpebrotg enmrech§1yld1rtrmambcailmnmmnmy$hrdldeas sodlum borohydride,

di chl or onet hane, hIorofor carbon. te chl ori de,

o G A o O e B LB Ol h s

1, 4- d'%nﬁed@c@tﬂé@t@dﬂl Eéhﬁﬂ.solcar%.gat baxyekhangwethod via a
tetrahydrofuran etc. and the like can be nentioned.

Bixed Gutied | srhytitss £ Prodedtiosh véRaRpl acéf bBakpeand
#E#%:3RB 3 R4 ORK R4 ORP21 (Re) Step 1 (RA M

OR A Ba[l6] OR[22] (21] RER344 HRI
\ Hal IrStepe X244 Stsemed @Rb)inMSAep 5 of production method 1,

compound [16] can be obtained by introducing.a protecting
group to the hydroxyl group of compound [15] according to a
conventional method.

Step 4

Compound [18] can be obtained by reacting compound [16]
with compound [17]. '

For example, Compound [1B] can be obtained by reacting
compound [16] with compound [17] under ccooling to heating in a
solvent in the presence of a catalyst and a base under argon
or nitrogen atmosphere.

As the catalyst, a palladium catalyst such as
Pdg(dba)yCHClg, tetrakis(triphenylphosphine)palladium,
dichlbrobis(triphenylphosphihe)palladium(II), palladiﬁm
acetate, etc.; a copper catalyst such as copper, copper{Il)
chloride, copper(I) bromide, copper (I} iodide, etc.; and the
like can be mentioned.

As the base, sodium carbonate, potassium carbonate,
potassium hydrogen carbonate, sodium hydrogen carbonate,
potassium phosphate, triethylamine, potassium fluoride, cesium
flucride, sodium hydrogen phosphate, cesium carbonate and the
like can be mentioned.

When the palladium catalyst is used, as a ligand,

triphenylphosphine, 2,2’-bis(diphenylphosphino)-1,1’-
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[23] [24] wherein each synbol is as defined above. 5
Step 1 In the sane manner as in Step 2 of production
nmet hod 2, conpound [22] can be obtai ned by subjecting

t@t‘%{%ﬁgﬂ%&[‘{@ a;iﬂ;d £ ORI 2 4L "a%gé&z.ugés FERCtiOvent,

e n the same nmanner as in Step of
ghiroeiticy i formeediveg 2Zceteooripadie,| 28] adaphbé ebisened (byg.,

el im nating.the hydroxyl - prqtecting.group.of_ coppoun

oAt SRRl 4 e BRRCIm ol e TePhbaHoa; 85 eaTy o111
di&kéﬁﬁﬁfIﬁﬂu&ﬂméﬁkdﬂyéﬂwaﬁeﬁ ebtp&s d%bEQBaH?tB@Quéne, water,
conpound [24] can be obtai ned bﬁ hal ogenati ng the

fywEng | solgranp tferendp eand thes] i&@c@ﬁﬁi kg mengioned.
cxanpl O] SN OF Widr S R o offyF Groan’ 0

&y Felreryii yd 1 0 (OHs) MOR 38 ) p20%; | a GRSamBre eddach 2asSt @H3) oN-
G, GBI (i) ol Gy Hady Zna the 1ike

Sebd usddl Zag _ﬁ:ﬂ%] sb39bnt 31Him& M bbb rmé&fX iy, Gadketonitrile,
Halt OH [4] Hal:i:;T:JI%I0R7A t Ste Hal Z Step

g NH Fhq- golpeent] 3(#. wNn{e@@]angthHtgagplg}/ igopropgnol,
tert-butanol etc.}, toluene, xylene and the like can be
mentioned.

Step 5

In the same manner as in Step 3 of production method 2,
compound [19] can be obtained by eliminating the hydroxyl-
protecting group of compound [18] according to a conventional
method.

Step ©

Compound [Z20] can be cobtained by halogenating the
hydroxyl group of compound [19] according to a conventional
method.

For example, compound [20] can be obtained by reacting
compound [19] with a halogenating agent such as thionyl
chloridé, phosphorus trichloride, phosphorus tribromide,
carbon tetrabromidé—triphenylﬁhosphine; N-bromosuccinimide and
the like under cooling to room temperature in a solvent.

As the solvent, a halogenated hydrocarbon solvent such as
dichloromethane, chloreoform, carbon tetrachloride, 1,2-
dichloroethane, etc.; an ether solvent such as 1,4-dioxane,
diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran, etc.; and

the like can be mentioned.
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15

Hal t 1 | OR Hal t YOR7e a N Step 8 Rt | Re Step 9 K
1 RB [341 OH OH [351 YOR% wherein RC5 is a
car boxyl -protecting group such as a Cl-4 alkyl 5

ro £.J. thyl group, ethyl group etc.) and the
%?fgfcéﬁ'gqeﬁ%%#ot ecting group such as
Hrddmitiydrs idxampdieo b, cogpbunButitiidi met hyl silyl group,
tert-butyl di phenylsilyl group and the |ike, and the

ot her synbols are as defi neRd above. Step 1 10 Conpound
[ 26] odn be obtained by,int}roducing a protecting

gr he car.boxyl d‘\qo af tedfpound [ 25] accordi ng
to a nvedR | onal et hodr exanpl e, conmpound [ 26]
cap bt ai nedylyq reaghpNg conpound [25] with an
a(IRTQyI ati pg agent suchm as nethyl i1odide 15 and the

like, Hah a sojvent ,8Rich a$ di)net hyl f or mani de, 62
tetrahydrofur%l ne and the |ike, in the presence
of a [bdse such as 8%di um [2a} bonat e, potassi um
carbonat e, sodi ] hydride, potassium hydride and the
like. Step 2R35 Conpound [ 28] can be obtai ned by
reacting conmpound [26] wth cgnpqund [27] at room

t enper at Urg toUnger heati ng ifiNa otvgnt such as

di met hyl f orlipagi de, acétonitrile, - di oxane,

2-.di mnghhoXxyet hane, t rahyqgof t ol uene, water
%ﬁ‘?ﬂzt he like, in thetsge?pe enges?of catal yst such as a
pal | adi um Jat al yst (e.qg.,
tetraki s(triphenyl phosphi ne) pal | um

di chl or obi s{431i phenyl phosphi ne) pghljadi un(11),
pal | adi um acetate-triphenyl phosphine and the like), a

SOBRST, QLA WShche48: o cABRELLL) AbggLde and the | ke)
or- & M Xt Ut e ereof ~af FhChe présénce of a base
Sh Jas pot assi um car bonate, 15 potassi um hydrogen

car bonat e, sodi um hydrogen c¢arbonate, _potassi um
phosphidt &ha SeBenJPaRFRe 28nd Dt AESPi ReOf SPERIACEERPIIRERCD 2/
dABoaRD 221043 Red BY ehbfl BYt LN84EBLIingT CEREELAY [16] and
group RP3 of conpound [28] according to a
compound [21] to Suzuki reaction.
Step 2

In the same manner as in Step 3 of preoduction method 2,
compound [23] can be obtained by eliminating the hydroxyl-
protecting group of compound [22] according to a conventional
method.
Step 3

In the same manner as in Step 6 of production method 3,
compound [24] can be obtained by halogenating the hydroxyl

group of compound [23] according to a conventional method.

61




10

15

20 conventional nethod. For exanple, when RP3 is
trimethylsilyl group, tert- butyldinethylsilyl group
or tert-butyl di phenylsilyl group, compound [29] can
bt aj ned ods such as treating conpound [ 28]
%‘fﬁ“‘f"é’t?’b %"gﬂ%m um fluoride in 25 tetrahydrofuran
RStRlic s i dihnipl & aMdcaierinal Ured; wheeatinng® tonpewyid group.
[28] with sodi um hydroxide in tetrahydrof uran;
treati ng conpound [28] withyacetiCc .. 0
acid er -t et rahydr of uran |l at r&om—renpé‘rature t g
eafiing and t he 1 RE QRep 4 @@]Corrpound [
e ~qhtzai ne r el npoun ac coraigs
0 a convent St mg'f hod s ﬁoas c3ier yt| CrLEfUct | onHahl
undeizszydrogen at mosphergy and the |ike. For exanplg a)
conp d [30] can be obt al ned by reacting corrpouncF
[29] in a solvent such as tetrahydrofuran nmet hanol ,

35 ethyl acetat & a nixed sol vent thdreof and the ' ft
like, in the sence of a c@fsa trSuch as Hal orR”
patt=2adi um g pn and tteti™ke hy,dr ogem—— ’
Stepsphe reotn t enpepat uref” Step W81l tehep Sane Hal

mannen as in Step 1 of productlon nethod 1, $

conpound [ 31] [z8&n be obtai ned by 39 ogenatl ng con‘pound[m]
[30] according to a afnventional nethod. Step 6 In

the same manner as in!Step 4 of production nethod 2,
conpound [32] c@n beP-SBeAroms™ by el i i natfl ng

car box !’ ﬁti ng [gr oup of or™
accordi ng G vent+enak net hod. In the
SRR MaNNETES " St epgiép pf  producy or nielhodil,

conmpound|[ 33] can be obtaisned by reacting ;:?oﬂpg,u
[32] with 182lconpoung, [4], and reacti rgp]t sul ting

conpound w th corrpouh 0H Step 8 In the sam® manner
as in Step 3 of productgon nethod 1, conpound [ 34]
can be obtained by subjggting compound [33] to

o 0 0 0

[34] OH (5] O

wherein R® is a carboxyl~protecting_group such as a Ci-4 alkyl
group {e.g., methyl group, ethyl group etc.) and the like, R
is a protecting group such as trimethylsilyl group, tert-
butyldimethylsilyl group, tert-butyldiphenylsilyl group and
the like, and the other symbols are as defined above.
Step 1 '

Compound [26] can be obtained by introducing a protecting
group to the carboxyl group of compound [25] according to a
conventional method.

For example, compcund [26] can be obtained by reacting
compound [25] with an alkylating agent such as methyl iodide

and the like, in a solvent such as dimethylformamide,

62



10

15

20

25

30

35

20 cyclization. Step 9 In the sane manner as in Step 5
of production nethod 1, conpound [35] can be obtained
by introducing a protecting group to the hydroxyl

Qun 34 du tlon neth
el & (B8 T 7B, 158, RepSipe of
ﬁi&ﬁ)éh&ﬁ¥ﬁsfﬁdﬁlhdwaérdﬁﬁﬂtd:3@btb&§humR&aBbBﬁaie4 Rodium

OH Step 3 (Qnﬂ &ep4£ﬁrn&ep5(RS m
WWOWJ{%PW &*f-RP4 i s an

g{gﬁmgprotectlng group such as benzoyl group,
tert-butyl group, tert-butylcarbonyl group, tert 5
but oxyeempomd Fedupamndet Iwé:tlaiik@d byd repeténgerompound [26]

S) ols are efined ab ve vi_de . .

YR sl rslonth Sosht Fehmslafin ot RBbsz pepbing 1o o
@cﬁ]t.x?ertﬁst@.ﬂ:ﬁl @mgﬁﬁﬂilg[lif@ﬂfg&mdbedahbabhedrbye, 1, 4-dioxane,
LA In%i%ffonpoun L rwmac%ggaégnﬁeéﬁanﬁsaraléﬁﬁ ged the

PP]E@' ngd e %fé%ﬁ&g of %”E%Ll':%q.y[s:lzs]su\@ht Bsaanpki 8bHD G

agent (e.g., nitric acid fumng nitric acid, a m xed
ceialypst cm@m ritem kiig { mmpén@nd'lpm@phoneénaﬂéaédum.

AL oA Lk WSS RS0, 360k
ébéﬁaié{K&EﬁhéﬁyIﬁﬁdﬁﬁhﬁhe s poendikdf] eaBobper catalyst
?gtg?l ,negopbpyer_t (eId)chlon ldceor;%%ur%%e[ ?i?. e) or a mixture thereof and
in the presence of a base such as potassium carbonate,
potassium hydrogen carbonate, sodium hydrogen carbonate,
potassium phosphate, triethylamine and the like.

Step 3

Compound [29] can be obtained by eliminating the
protecting group R®® of compound [28] according to a
conventional method.

For example, when R® is trimethylsilyl group, tert-
butyldimethylsilyl group or tert-butyldiphenylsilyl group,
compound [29] can be obtained by methods such as treating
compound [28] with tetrabutylammonium fluoride in
tetrahydfofuran under cooling to room temperature; treating
compound [28] with sodium hydroxide in tetrahydrofﬁran;
treating compound [28] with acetic acid-water-tetrahydrofuran
at room temperature to under heating and the like.

Step 4

Compound [30] can be obtained by reducing compound [29]
according to a conventional method such as catalytic reduction
under hydrogen atmosphere, and the like.

For example, compound {30] can be cbtained by reacting
compound [29] in a sclvent such as tetrahydrofuran, methanol,

ethyl acetate, a mixed sclvent thereof and the like, in the
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according to a conventional nethod. 20 Step 3 Conpound
[ 38] can be obtained according to a conventiona
nmet hod such as by reducing conmpound [37] with zinc or
iron _unde Jeutr al_i ne n tlon i [,0
AP St S e By e ez hh 2 %Phe Like
mmyamce;érhmmﬁﬁwjde: a25 raeind tewipkragnral kal |
sul fide; with hydrosulfite under al kaline 65
ition, and the like, by subjecting conpound [ 37]
to cafalofd GsahRiweidr waden @x@goqeafabgeaeeﬁasn A8fhod 1,
the like. For exanple, conpound 8] can be obtai ned
? tympesnd i L] aﬁmdqm@b[taipaﬁ by h@d@g@@aitmg gagpound [30}
hloride . in t uch as et hano
$g¥n #%%ﬁ Ut Wt e é%é% w1xe§ dzolvent t her eof and
$ﬁ§pl6ke at roon1tenperature to under heatlng
Al ternatively, conpound [38], can be obtai ned

addi ngtTaddtg SaRg FaIRELziEc 1;5‘0@&?@? ﬂoogoﬁﬁBQH8¥F§17] method 2,
RRSSun 003 NP 1l | W AiQRGH | e@&mﬁﬁ'ﬁh@”’@ﬁéa&%ﬁoxyl-
Al ternatively, 10 conpound [38] can be obtai ned

10 proedtina ampoimd $7>]mpormdhd31ﬂr esencdiot focat abygentlonal
sugh as pal | adi um carbon and the like, in a solvent
such as tetrahydrofuran, nethanol, ethyl acetate, a
Pieed? sol vent thereof and the |ike, under hydrogen
at nrosphere at roomtenperatyre. 15 St

4 ound
[39] cHh 1he chts MASF i@t réd 5ERRg 2a o%r Bifegﬁgﬁgon method 1,

SERPuA® [ a&arn%egrd%%l%fedcwp%&@th%é] ceﬁ@eﬁﬁangstp with
a conventional nethod. For exanpl e, Rao is

13 gempound oldlcardyvhyteaftdmg t2e a?@ﬁpld@n@g[ gganp@undb@lth
J9§§&%§ ﬁy reactlng conmpound [38] with di-tert- butyl
ona é roomtenperature to under heating in a
Stodpveit such as tetrahydrofuran and the Iike. Step 5
In the sane manner as in Step 6 of production net

3, 25dmouiiiRg RANNE A5e l&btsé'rieﬁeé Ry RéPBBEEéPPn’@ethOd 1,
Eheodvel oyl ] HrPUR btGameeu Lc,%%];e@%%dbeapbena [33] to
conventi onal nethod. 66 Producfion fethod
20 cyclization.
Step 9
' In the same manner as in Step 5 of production method 1,
compound [35] can be cobtained by introducing a protecting

group to the hydroxyl group of compound [34].
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RAR 0OORIOO0 Hal ROy ORIAR 1A / +
21 11 OR (RS) MI NHR'4 1k /R (R-m" N R
Cl-

R--1/R [40] [10] OR[41] OR R 00 C-O(CHp O a
RO O R | OR ~A [43] R4 OR A (RS) m
%?‘?‘*"91 éhqus(R~leN Step 2 NH2 Rl~m Step 3 NH

§42]70- (OH2) o C [44] Ra 0 0 R30 0 R 7A
ROR Nz Am ( st 4/NR' Stlep 5 N Rl~
/|56 ‘ﬁpmmo &E" [45]Fiss HO 0

OH ATRr N St NRTR™ s O
[(If}] Aher ei st s -@m] - COO  ditep BO2)mS ils an
integer of 2 to 4, s and¥®¥ he other synbol sNre as
definﬁg above. Step 1 InB% e sane manner as_in Step 2
of producti on nethod 2, “Conpound [41] can d obt ai ned
by subjecting conpound [10] and

R3
R‘
OH — = \Q”Ha
Step 3 Stepd  (R)m A Step5 (R)m o

NHR

[33] - [3e] [40]
wherein R®™ is an amino—protecting'group such as benzoyl group,
tert-butyl group, tert-butylcarbonyl group, tert-
butoxycarbonyl group and the like, and the other symbols are
as defined above, provided that substituent R®> should not be
bonded to the position of *.

Step 1
Compound [36] can be obtained by nitrating compound [13]
according to a conventional method.

For example, compound [36] can be obtained by nitrating

- compound [13] with a nitrating agent {(e.g., nitric acid,

fuming nitric acid, a mixed acid of concentrated nitric acid
and concentrated sulfuric acid, and the like), under cooling
to room temperature. |
Step 2

In the same manner as in Step 2 of production method 3,
compound [37] can be obtained by reducing compound [36]
according to a conventional method.
Step 3

Compound [3B] can be obtained according to a conventional
method such as by reducing compound [37}] with zinc or iron
under neutral or alkaline condition; with iron and an acid;
with tin or tin(II) chloride and concentrated hydrochloric

acid; with an alkali sulfide; with hydrosulfite under alkaline
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conmpound [40] to Suzuki reaction. 10 Step 2 Conpound
[42] can be obtained by elimnating the am no-
protecting group of conpound [41] according to a

.ent.j_onal .haod. . F | e, 4
e ns, Ehe T aReupy cheTREEPRE BRI D <o
azeraliyed coutedoytiehhadsiesubldasgeneatimogphepapoand tHd]like.
in etfi_yl aceta;e W th asolilt%iegn of gdrochloric 5 ,
aci d I"RTefRIPI€et SPEPRHNF0APT eApBr BEuPREAERRA Py greacting

[3%3] waithh rendeeahk @bhCafli 8mnBnium chloride in a

tetrahydrofuran at room tenperature; treating _
¢Uch psi gthanodi okghsahyekodurap) uvabarofa mixed

Lori o 4 di _
AP s HsBtl el Bnp REE8C hn' PO FERREL XY Srcer
heathrig.i f Albepaaei velaci dompoand hE38] kean e efbthined by

Conpound [44] can, be .obtai ned reacting conp d

A e 1 atnan 4 31 A BEFORB oL e nGORAoREa [ RG] | e
RIMeRY UGN 1095 rdbeet Byl fer MBRhdeempEeiOREL! | I/ iternatively,
tetrahydr of uran, 15 di chl or onet hane, chl orof orm et hyl

gamoarsl [B8lueaa Bedobheinpikby raachéngreempeendf[3/] in the

ot e _ t .
SR 5 LG oL ISSLCRL DO s e 15k,
iSt ep sbl2enCompehnds| 48k reapdbefabhaj nedthynslpj echyhoacetate,

compound [.44 cycli zatii under cooling to heating
4 PR Rratens, tReEOr ire: Rher DREn BRoe ATt Sriqot | o
dteldspMedH0fr #Bont ebHpaealde.the like, in the
Bresence of a base such as sodi um car bonat e,

dsium carbonate, triethyl anine, potassium

tert- i da,  um hvdr | : | |
o BB (33)°BghIXOE OheaPBLaBSL MY 4 procectin
gfoupr deduthicoamimbhgdolp ofoopnpodnfil{3$] cancdeding to a

obt ai ned by el ating the hydroxyl- protecting group
C&HV@WG%L nggogccor ding to a conventional 30
met hoGrorSe@BmPle, when RF* is tert-butoxycarbonyl group,

compound [39] can be obtained by reacting compound [38] with
di-tert-butyl dicarbonate at room temperature to under heating
in a solvent such as tetrahydrofuran and the like.
Step 5 |

In the same manner as in Step 6 of production method 3,
compound [40] can be obtained by halogenating the hydroxyl

group cf compound [38] according to a conventional methed.
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In the sane manner as in Step 4 of production nethod

2, conpound [1-4] can be obtained by elimnating the

carboxyl - protecting group of conpound [1-3] according

bRodusPRNENLLLRSG 735 nethod. 68 Exanples Now, the

4- oxoqui nol 1 ne conpound represented by the forrmula [I]

of thg® present #qyentlon a Bharnaceutlcally

ageepfable salt thereof, Br & solvate ther eé

onHxtet hgfth- T het € e

Exanp es, 5

Y(\%%'it thwve. Exanpie I St¥p L F E o 8@?

o 0 ,

10 3- ¥ oro- 2-f 1 uor obenge 50Id#é ) /l\(R*i
mmol ) was dissolved in coggentrated sulfuric acid R o
(100[#]), and N |0d0$m¢0|n|n1de (32.20 g, 143. 2143 OR
mmol ) was portionw se added at 5C or below. After the
conpletion of j;addi tion, the m xt stirred at

4 30 Oa8q GRor dbm 150 0 0
t enper at Qe @MUO#%HG. :
into ice wg \ 500 mM) added with s
surfite (Rh4: 43.M9 nml ) aTm"""'o'lft%r‘l

e N
t eC|p|taM§d sol i dAask® col | ect ed b ation 8
gﬁ gashed Wit h mateﬁ T a1obta|ﬁga3 solid még drledR"L\r'R
under reduced presiH%e a™®65C for 8 hr to gi W& @g:Che R

obj ect conmpound (4 2 g, yield 959 as a pal e- bﬁg@n
solid. 1H NMR QDNBC>d6 400 MHz) (5) ppm 8.06(1H, dd,
J 6.1, 2.2 8.22 dlkh dd, J = 6.4, 2.2sHz) M5
(ESI): M . CO2H O |, 1’1 The § 8

conpound (2 ‘ or™
dissalwved %n an (10 o) nder
stream ® . ®n
Step 4 Step 5 N 1 R’
/\ R
G— (CH,) OH

wherein Q is -CO-, -COO-~ or -S0,—, p is an integer of 2 to 4,
and the cther symbols are as defined above.
Step 1

In the same manner as in Step 2 of production method 2,
compound [41] can be obtained by subjecting compound [10] and
compound [40] to Suzuki reaction.
Step 2

Compound {42] can be obtained by eliminating the amino-

protecting group of compound [41] according to a conventional
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35

a 1.0 Msolution of borane-tetrahydrofuran conplex in

30 tetrahydrofuran (20.00 m, 20.00 mmol) was added
dropwi se at O0OC. After the conpletion of the dropw se

Additkon, the 69 mxture was warned to room

tenperature, stirred for 2 hr, and heated under ref

| ux foror drampledemhiene REHols rigertz-rbutrwzmﬂmlc gxeug, the
11 was added dropw.se, t ot [ t Xt yr

A et T O oy R e B9, LBl B, Brgating

edhydbumtef 4l . 1nT|m:l‘q,fJg&mje<ta|b®y®ar1t\ha& wadhedowi b hydrochloric
wat er sat urated aqueous sodi um hydr ogen car bonate
3t {Rret et acetate sdt HORRte & SEIDERE TR of hi-&egi-4Bg, compound

‘fmﬁ dpi@d RYEFoSAUMM Ul altnefteé\_&ta%yd&bkhn:@hl 98, rbbg

rate mas concentrated under Treddced pressure, and
tehap@baiaumzj e toney \mgmmd ildd 1bynid, érlereaagel with a

mat oqr h ne et acetatez 6:1 to 1

SV TOR ST RS oo, ¥ 17 E B phabB, 2 kebR
u&m@erax&r& trééﬁﬂﬂ@ @C@GE&E@H& MHZbohgbunﬁnﬂ4l} in
1.83-1.84 (1H, 74-4.76 (2 -7.70 (2H,
%Wl%i%ip%ﬂ+ﬂ#ih:ﬁ?%ﬁanHOQQQPHC Po%ﬁslandltFeTﬁéke
gegpoynd (1.70 g, 5.93 nmmol) obtained in Step 2 was
di ssolved in dinmethylformam de (17 m ), imdazole (606
rrg, Fetpouns ) [ Ld azer bebwhiadinest byl sebygtinpl opingeund [42]

7.1 d n ure
7 edrafor 5 b aPIIE, B Dehtol ShheglRSene sucn
aeideﬂnéﬂuyhﬁmmaeqn dfetcwie,riland tblteaﬁy)dﬁrblf&rms
extracted with ethyl acetate. The organic gXer was

AeCPrERE e HaRE o ICHAF QLT a BB YEr PRE LR e hFS1BPREr 2nd the
f‘fﬂedriﬁdtﬂé’eﬁre?%}idérnﬁl d M AUCE ab kri8th9laming,

l'trate was concentrated under reduced pressure, and
pch’eamlan neaiciXMatesi dye wdsiepudi-fidémepydamioa) ggkidine and
g% ography (hexane alone) to give the object
o (2.31 g, yield 97 as a «colorless oil. 1H
({IKHS 400 MHz) (8) ppm 0.12 (6H, s), 0.95 (9H,

s) 4.74 (2 %2 7.60-7.62 (1H, , 7.68-7.69 (1H,
m 30 GfERPun 5] can be obtained by subjecting compound [44]
to cyclization under cooling to heating in a solvent such as
dimethylformamide, acetonitrile, tetrahydrofuran, teoluene and
the like, in the presence of a base such as sodium carbonate,
potassium carbonate, triethylamine, potassium tert-butoxide,
sodium hydride, potassium hydride and the like.
Step 5

In the same manner as in Step 3 of production method 2,
compound [I-3] can be cobtained by eliminating the hydroxyl-
protecting group of compound [45] according to a conventional
method.
Step 6

In the same manner as in Step 4 of production method 2,
compound [I-4] can be obtained by eliminating the carboxyl-
protecting group of compound [I-3] according to a conventicnal
method.
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70F FCA S CQOSm "Oo C) o Palladiun(ll)

acetate (448 ng, 2.00 nmmol ), (t)-2,2'-

bi s(di phenyl phosphi no) -1, 1' - bi napht hal ene (2. 49 g,

4.00 nmol ) and cesi um car bg %)ﬁ]# .76 g, 29.96 nmol)
were added to 1,4 5 di oxane (4 and a sol ution of

t he cd?m'buurfch @wmulr@lg@e mmtppuaﬂt sepodsent8tdeby3the

%ﬁ%m‘a%p S adJ’éﬁe ggto‘:‘[pgvﬁns%%tn%tnhm forgné%fn‘ggge%%ghy

m«emmxa\aﬁfﬂetd tdredlt,4-of exand vete I&h)e)ceblﬁdeandaﬂ
gn st ream Tdiq xture was heat ed under reflux
I

hron Agidte SR BFScEORCTRardY GXEladned by way of
msa@n;sp@@t | cHYl et ot adapl HN @ oMsX ks ‘A@SlﬁfﬁEEQEE‘éQ
Wi th ethyl acetate. The organic |ayer was washed wth
Bramplennd saturated brine in this order, and dried
$y§§ fragnesi um sul fate. After fiItration, t he
rate was concentrated under reduced 15 pressure,
andft he obtai ned residue was purified by silica ge

e Qgraghy-(he%aggjéﬂhy! acetate=8:1) to give the
g,
(

ob t compound (4. yield 60% . 1H NWR (CDC13

400 MHz) (3) ppm O0.1p (6H, s), 0.95 (9H, s),

3.08-3.10 (4H, m, 3.84-3.86 (4H, m, 4.76 (2H, s),

6. 79 (At¢hlope-ddtlnorobepzodcl agiy (85960(gH, 443.31-mmol) was

I E E I , "0 '
S - g Agdi b 18 B, O
Ibdﬁﬁumuﬂhﬂm1déﬂmﬁhyﬂr@Luﬂam @1 ninpl)awdsOpdksobuiioe added

%g:tet a utyIanUDnlun1quor|de in tetrah drofuran
MDFST vie deiiRE e P He addditdrs wade mixture

s rgteprfgd raepmhet %raa@r%tewb%rfa%ra Bor Yohe! and £thybom
acetate were added to
temperature for 13 hr. The reactlon mixture was poured into

ice water (about 500 ml) added with sodium sulfite (14.90 g,

143.19 mmol) and, after stirring, the precipitated solid was
collected by filtration and washed with water. The obtained
solid was dried under reduced pressure at 65°C for B hr to give
the object compound (41.02 g, yield 95%) as a pale-brown
solid.
'H NMR (DMS0-dg 400 MI-IZ) (8) ppm: B8.06. {1H, dd, J = 6.1, 2.2
Hz), 8.22 (1H, dd, J = 6.4, 2.2 Hz) |
MS (ESI): M- 298
Step 2
Gl | COH 4] L
o — s
I |
The compound (2.00 g, 6.66 mmol) obtained in Step 1 was

dissolved in tetrahydrofuran (10 ml). Under a nitrogen stream,
a 1.0 M solution of borane-tetrahydrofuran complex in
tetrahydrofuran (20.00 mi, 20.00 mmol) was added dropwise at
0eC. After the completion of the dropwise addition, the
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the reaction mxture, the |ayers were separated, and
the organic |ayer was washed with saturated brine and
dried over sodiumsulfate. After filtration, the

i sl 6 aMSya /SRNE Y Ragd t!éﬂl%&aft‘é%cegtﬁfc?éauf& 8y, and
the obtained residue 5 was purified by silica gel

hettarhtgieap e f{ilvex dive: €t hyl.  Godent ecgrdgotngi VaN t he

@%m%%%%s@ﬁlzﬁ(S aspr%déd'?@ Sr?gﬁls?ekgetﬁ% f)eactlon

miﬁtuﬁh(thiSaEtdﬂHdtﬂﬁtln@ 88h3. Bbxtalde Whs éxfﬂaéﬁéﬁ with
J =6.0 H), 10 6.83 (1H, dd, J =6.0, 3.0
%“@81 EAstaE - JTh65°§ga§l@ tayer yeng Eﬁ?hewlz% v@tféﬁf

éﬁﬁifﬁté& éaﬂégué (gd@th9§dQOEQﬁ EQ?BSHQge(§OQQthn, water

obtained in Stép 5 di ssolved I n
mcﬂadﬁmaﬁe(dl@mﬁn)e mn&hasmldﬁg, andptiemydphmsphsmlum

' h
RESL 2 e Byt eTBL) 0 2000 P Bl races wncer

nﬁuhﬂed(preayﬁnengan@ndhbhebﬁaihéaeréaidﬁéiﬂégdpailfiéwnby
nperat re for 40 mn, The reaction m xture

%JT i &Pl Tsmateg TePhy: APexane: EBHEénPFﬁFéHeUﬁd%rto 5:1) to
q§¥gﬂﬁﬂ$FHH%EEH“%OﬁB&%ndQQﬁahﬁe?ﬁr9§égHeS?@f RYrifirtie so1id.

y silica gel chromatography exane: et
"Hc ¥MBt éEDC13 4@0 gih=) tﬂﬁé @b}ﬂectl €8npeBAd (LE, 1B) , g4.74-4.76

| d 1H NVR (CDCL3 400 Mb
?ﬁg‘}e q“d N (%ELHS 9t s o (4H ), )
S4:e4:63(2H d, J=1.2H), 6.79 (1H dd, J =54, 3.1

)
86 (1H dd, J 6.0, 3.0 Hz) Step 7 00 HAKk
HNAO ,~3,.0HQO" Boc; D- Ser (Bzl)-o0

1

O
o - benzyl D-ser ol ) ( ﬁ\_ g, 35.54 30 mmol) was
din tql ofl ), tetra-n-butyl anmoni um
drogensulfate ( 8 g, 3.56 nmmol ), 8N aqueous
sodlum |

The compound (1.70 g, 5.93 mmol) obtained in Step 2 was
dissolved in dimethylformamide (17 ml), imidazole (606 mg,
8.90 mmol) and tert-butyldimethylsilyl chloride (1.07 g, 7.10
mmol)} were added, and the mixture was stirred at room
temperature for 3 hr. Water was added to the reaction mixture,
and the migture was éxtracted‘with ethyl acetate. The organic
layer was washed with water and saturated brine in this order,
and dried over sodium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the obtained
residue was purified by silica gel chromatography (hexane

alone} to give the object compound (2.31 g, yield 97%) as a

colorless oil.

H NMR (CDC1l; 400 MHz) (§) ppm: 0.12 (6H, s), 0.95 (9H, s),
4.74 (2K, s), 7.60-7.62 (1H, m), 7.68-7.69 (1H, m)

Step 4
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Wﬁ%ﬂéd Fgyadhlin

hydr oxi de solution (50 m) and bronoethane (7.96 m ,
106. 65 mmol) were added, and the m xture was stirred
at room tenperature for 20 hr. Bronoethane (2.65 m,
35.54 mvol) was 5 added, and the m xture was further
stirred at oomtenperature for.3.5 hr. The reaction
&ix ure \Magextract edcwf to/Siene, and the organic
Vs washed wit h's radled brine and dried over
siumsulfate. AfterYfiltration, the filtrate was
contentrated under reduE!! pressure, and the obtained
10 residue was purified silica gel chromatography
(hexane: et hyl acet at e=4: 1) to give the object conpound
(10.4 59 N 1354 6)+ PP 5 _
(10 %3a|_1|9!Laciﬁ1ﬁl %13 fdcet%‘ée W4@C§%§H 2488 Mﬁ'&i)% é:l:P A1 2
Hfﬂ{dﬂnheﬂylﬂhdﬁpman@mHl Ay ; b4n53h¢zales¢ (2189 g, 4.00 mmol)

4.92-4.94 (1H w (..2771. 37 H, S 8 0 HN
ad S5t g toglare (5176 35 &3 bethinr S e ainaate 1 4-
di:Eiep (@ovag )di s \&e@oilﬂltﬁbhh@EOlthélaamﬂbﬁmdM5"/@0 g, 19.96

pal | adl um carbon 0 20 was added, hydro
&&Qjﬁeanﬁln@OFEQOlﬁP?t WP eb9a® st??r%@ mmol)

1pcrg3§;at f r T tLgn Xture
tere r%l?g lgel"quatsea%h?gl BE: p;\"%?%r{f;'lteetm3
a:ﬁnmmrrtatcamedmdecrtur@duwedhpdeystuhe 1, 6- gweaaecmaleml)) under

%{oduct (8c[reajr9) "75'%% %'L}_%: uxe %&E)glg;e_g"ggsi M—%!%S})ze%x for 24
HAH, Aﬁker3a4103186 tdHcoB), waldrSwag 4ddbd 19 tHeprdaction

HN1O~ NHZHC| HO, A, O~ HO ~~0~, 30 The crude product
HPQ‘W%) aélﬁa?%@%’ﬁ%teeﬁfag %raﬁﬂ@%?’%a ghhyl acetate. The

&réﬁﬁ&é”( %%éﬁ§?SH%§ @XQBO%EEEE'%nacbgt%réteasbrlne in

di oxane ( was a e mxture
Welss stdemedirat drded pempemagueemmr s8l5ahe. TAiter

fﬁ¥¥¥éé¥5n, 4&F %1ltrate was concentrated under reduced

pressure, and the obtained residue was purified by silica gel
chromatography {hexane:ethyl acetate=B8:1}) to give the object
compound (4.29 g, yield 60%}.

'H NMR (CDCl3 400 MHz) (§) ppm: 0.12 (6H, s), 0.95 (9H, s),
3.08-3.10 (4H, m), 3.84-3.86 (4H, m), 4.76 (2H, s), 6.79 (1H,
dd, J = 5.9, 3.1 Hz), 6.95 (1H,.dd, J = 5.4, 3.1 Hz) -

Step b |

The compound (537 mg, 1.49 mmol) cbtained in Step 4 was
dissolved in tetrahydrofuran (1 ml), a 1.0 M solution of
tetrabutylammonium fluoride in tetrahydrofuran (2.89 ml, 2.98
mmol) was added, and the mixture was stirred at room

temperature for 2 hr. Water and ethyl acetate were added to
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was concentrated under reduced pressure to give a
crude product (5.86 g). 5 1H NMR (CDC13 400 MHz) (3)
ppm 1.21 (3H, t, J = 7.0 Hz), 3.53- 3.61 (2H, m,

&@%E%Jtlldwﬁﬁlﬁuréegt%gg r%%gye( Hwe&%ésé}fg%agé% aRE $he

meﬁnﬂc laxﬁrEwas:HQSHédLM&hmn@aZUEﬁaedobemnelendcddled over

4 5. 24 L SSO
LBt i ce T i rebsbhes it ES beate oves
é&&&&@td&&r&ﬁaﬂ%d)udm pacdadetrel, Odﬁﬂethénebtglﬁad residue
, 149.81 mmol), was further added under |ce-cooling

"é‘"t‘t%l Riel iisd (R Sidsiors 98l che@matongaphy. erlpexarss @thﬁil
dediardbe: Teay 'g&ﬁréﬂﬂié”o%j\é@:% c% gdnko (%Eeﬁg yield 84%)

containing acetic acid (15°m ), the m xtur
&Xta deriagk tywldelt i nes with ethyI acetate The organic

Y& S ith ter ury L ) .and sa at.e
6f|ne W?%Cﬁ% 51Sgr ?{ Ff 3 eAEEZdlungeul%abehz?’ 3.08-
AN1zer(L0 fm),t ratges. 8tehe(4fH| | gt @ .mas (eancant gakted.o Hz),
nder reduced _pressure tofglve a _crude product (24.90
Z

83 A% yBITF AwOrsct-i0d Hzdm AVRS( ¢bB13dda0d )3, 3-0 Hz)

Dqs'a) E@I‘S‘ 393 4BH s), 7.33-7.38 (2H, m), 7.82 (1H,
7.7, 8.6 Hz) 25 Step 11 CO2Me CC2Me Br F F

Sﬁﬁplﬁ The crude product (2.50 g) obtained in Step 10
mas di ssolved in 1, 4-dj oxane (20 M), triethylam ne
g@o m trimethyl sgj H;éylene (1.97 m, 13.95

n

a0 di_chl agobi s( yIphosphlne)palladiun(ll)
ng 0.537 nmol) apd copper(l) i odi de (61 nmg,
O QQE nmol ) were added L this order, and the
pure was further ed under heating 74

The compound (1.00 g, 4.07 mmol) obtained in Step 5 was
dissolved in chloroform (10 ml), and 3 mmol/g
triphenylphosphine resin (2.04 g, 6.11 mmol) was added.
Furthermore, N-bromosuccinimide (2.03 g, 6.11 mmol) was added
under ice-cooling, and the mixture was stirred at room
temperature for 40 min. The reaction mixture was filtered and
the filtrate was concentrated under reduced pressure. The
obtained residue was purified by silica gel chromatography
{(hexane:ethyl acetate=4:1) to give the object compound (1.10
g, yield 88%) as a white soclid.

'H NMR (CDCl; 400 MHz) (§) ppm: 3.09-3.11 (4H, m), 3.83-3.86
(4H, m), 4.46 (2H, d, J = 1.2 Hz), 6.79 (1H, dd, J = 5.4, 3.1
Hz), 6.86 (1H, dd, J = 6.0, 3.0 Hz)

Step 7

oK ,
0 A OH Q,u\/k,m/

Bec-D-Ser (Bzl) -0l (Boc-O-benzyl-D-serinol) (10.00 g, 35.54

30 mmeol) was dissolved in toluene (50 ml), tetra-n-butylammeonium
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at 600C for 1 hr. After allowing to cool, the reaction
m xture was filtered through celite, washed with
di et hyl et her, and the fiItrate was concentrat ed

ta n ter r
%Ie%g%r?gﬁ ned gr esl % %}:13 'S%Saygr%s?\é@/gr go‘éﬁuﬁ
lsp:ﬁm:aicmi,sca]mtjtd?e e&meﬂus alrﬁiyefrmtmméathQGG wilt h106.65
etgy acet at The %{ﬁ: c layer was washed with water
s HFQiPesti /e wag,§tarred geroom
arbara siu fale. o AHer iah:bhbet;hsﬂe t(Qer:'lhiL%? ¥@Smmol) was

concentrat ed under reduced pressure, and the obtained
Fédedu eaIWastl’pﬁU miftarrehwaro feintihes @ellra;lado Bt sgrRphygmperature

Lherane 1 VRO SaE DRl iy LOBCRER sich sotuene,

@mﬂltﬂecnﬁgaﬁﬂ¢Tﬂﬂ?dﬁJDQEBw@yﬁeMHmhtbSEamp&athZBr@ﬁH and
é}, % 3H, s q_7 28 (2H 7.87 (1H, dd, J

ted over rqqz%n ugt ébl N@f@gl\/’glltg@twq—hethe filtrate
mr@ré&cﬁur&i&l r@aﬁlaecp r@s@%&iel naﬁtﬂeehéloﬂeﬁmed

di ssolved in tetrahydrofuran (25 m). Wat er (3 ,
esiduenidy ruwdfied PwWissdlige @ﬁlofchn:emaabgnrypbmmm um

r.ahydr.qf ral
e R o A e Yo s S s B EP, ERbbuple (10- 40
$ANEL ¢ ehEsEt.ur e for 30 m n. V\ater and ethyl acetate
a to e reaction mxtur nd the _ layers

o A58 16 A OB Dy B e aylert ks unned m 1 H2), 1.44

ers) (tyige)3 and e, Ukdt ed igine obn (1hi spoy der s3andy, s,
gl?feds)over 25 sodi u(srﬁ@itsulﬁlr?ate After flltra{n?)on 53 @ s)
4i94104H Waldl, encentd7at’ed7uri@ér méduced pressure, and
étrl;% gpt ai ned residue was purified by silica gel
chromat ogr aphy (hexane: et hyI acetate=10:1) to give

t he. obj ect conpound (1.52 yield 91% as a
?@ I|d 30 1H N 13 400 MHz) (6) ppm

bro
@w w% 24-7.33 (2H, m, 7.90
A~ 76, 7.8 ®p 13 75 CO2Me CQ02-ne | ~
FF

The compound (10.48 g, 33.90 mmol) obtained in Step 7 was

dissolved in methanol (100 ml), 4.5% palladium-carbon (1.10 g}
was added, hydrogen was added at normal pressure, and the
mixture was stirred at room temperature for 1.5 hr. The
reaction mixture was filtered through celite, and the filtrate.
was concentrated under reduced pressure to give a crude.
product (8.06 g).

'H NMR (CDClz 300 MHz) (§) ppm: 1.20 (3H, t, J = 7.2 Hz), 1.46
(9H, s), 2.76-2.78 (1H, m), 3.47-3.84 (7H, m), 5.17-5.22 (1H,

m)

Step ©
k HCI
HN 0 NH,

The crude product (8.06 g) obtained in Step 8 was
dissolved in 1,4-dioxane (20 ml), 4N hydrochloric acid-1,4-
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H The conmpound (2.23 g, 12.53 mmol ) obtained in Step
12 was dissolved in ethyl acetate (20 m), 5%
pal | adi um carbon (wet) (200 ng) was added, hydrogen

Rk Aldeds At nonARl (RLEFSHLE, aaagg§ Lhg Eiaétﬁﬁ:@tu‘.{‘@é was
stirred at roomtenperature for hr. The reaction
g ixtnade ava g doirl ttemp@rahumagﬁocem 5ehrt helrHe |IIG‘EHItELQAZaSHlXture

concentratedtdge red cg = g t he ob g
RS IS SRSt FPEE By EFE BrSSF Eﬁr ra¥ b‘é?a%h‘g‘zm €
fhexane: @.gd gac;etate =20:1 to 15:1) to give the Obj ect
IR ol bl W ptpind (2SS 5 e, 0.5
, 2 N 3
3".'7@1 m()% 'ﬂ.s@ 3.71 (3?1;%) 3. gé’v §: _bh&%%% o 8.04 (3H,
Me

6. 95 , 7 85
k8t ey 14 15 CIEN@ I CcO ra F F The conmpound (1.94

b%on@&%&ﬁr aﬁp %Sloﬁﬁl geggi“g"%}g? 13 W:rsw ﬂli_SSOI ved in

gtegosucci ni mide (2.40 g, 10.67 rmol ) was portionw se
added under ice-coolin The m xture was stirred

ugiggc%ﬂe COO|Ingl§B[F% 20 min, and at room
i gat ure Ire for P i odosucci nimde (120 ng,
0. 532 mol ) was added and the mxture was stirred at

room t%ﬁx@mt-@rélﬁomosenzbmc Fhixd 1(35024 om, M k%24 mmsl) was
paur cont ai,ni n1 s lfite (2.

B i SRR o FRANEHE, PERR R N bt dhLos Caghonate

(@a mctged 1wzt |$Getnh1)b|l )a@atsahﬂdeahelﬁﬁ@ﬂ@tﬁah@yﬁg 3®Snl, 149.81
washed wth water (three tines) and saturated brine
WW?%NMW?ﬁaﬁdéFheénéddﬁﬁeHné9€r1§%d?9ﬁ¥éﬂgfa?%d he gpixture was

el il Rt i2@N rdolte £ Ehg%&@%ﬁre sre@ngent rgied underon nixture was

reduced pressure, and the obtaine resi due was
qﬁigied‘ ited viaregi Icondagelingheoetiogaaptly (1hembhe amd 3the mixture

o el et Al 0ke L plest sameidic
Mﬂg@@l%aéOQaMHéh @@thpﬂﬁtei 28o(1BHc ithesy and. Satltpated brine

2.73 . (2 J = 5 Hz), 3.92 (3H, si 7.02 (1H, d,
%p thip @rﬁ@y, agdggrefq oaeszgdyuQ £ fate. After

filtration, the filtrate was concentrated under reduced
pressure to give a crude product (24.90 g) as a pale-yellow
solid.

'H NMR (CDCl; -400 MHz) (§) ppm: 3.93 (3H, s), 7.33-7.38 (2H,
m), 7.82 (1H, dd, J = 7.7, 8.6 Hz)

Step 11

/@cozue COMe
—_—
Br F ﬂF
S

The crude product (2.50 g) obtained in Step 10 was
dissolved in 1,4-dioxane (20 ml), triethylamine (20 ml),
trimethylsilylacetylene (1.97 ml, 13.95 mmol),
dichlorobis (triphenylphosphine}palladium{II} (377 mg, 0.537
mmol) and copper({Il) iodide (61 mg, 0.322 mmol) were added in

this order, and the mixture was further stirred under heating
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Step 15 51 CO2MO 1 CO2H F F The conpound (3.20 g,
10.39 mmol ) obtained in Step 14 was dissolved in
tetrahydrofuran (10 m) and nethanol (10 nl), 4N

u dihu m
én?m Was?‘L ldgk dé\%éfﬁ%f%%tﬂﬁ g: c\glvgicso?()s g rt’rhé:”dq‘ﬂet‘—’mtwn mixture
wahper Htamresl ﬁdtrolxghl@:elirlteThezarshadt wdmhrrdxeuhglv\asher, and

onc rat.ed under reduce pressure, ydrochl oric
T o D1 Saricen el e Dunast cednRed BEPaRBECanELhy1
atd‘@tah?é’&{rﬁ:i WRItR 1S R bRidled TS 2BHCOUS 2l AXAT re¥@8ue, the
extracted with ethyl acetate. The organic | ayer was

Wi FeRRiEteshd asgk Ghet edusPifelpHerhvasoeybracted
rch didhenh Quer A3 MRERESLUMALLT AL eer AL LIS A A ator

trate was concentr und pressur
ard gsasiminydide ipeodnc tthig3 o@deq) asdadmﬁedeosetldodltm

00 1. t, J = 7.
%ﬁiié Hif&erJ¥+%g égiﬁgpn%h%6§fﬁ§FaEP q@s.quggq%Bgted under
ﬁbd&bdﬂfﬁrébsuke 2@rd thd bBBta$hen %@s@duécﬁggiﬁuflfled by
CQZEt F ~ F N The crude Eroduct 84 g) obtained

shiFa Dejashrgmadooraphyn (herasreetBylnpyetaheohyt 1) 'to give
I#ﬁet% )
or rragrﬁznogl‘ln (c]:(go't g)I% e Cyg%gl&ng?%%%%ag G884, 2 5gps) as a

Hdﬁiow>alwe was stirred under heating at 100C f or 2

e Bl AR ! Caoenst BSeBeI8H DLl UE° 4R o,

BZEDIT.GE c( 2, skl | at, Iscm 1w, t Bdi ouene ywigey HAE
obt ai ned reS|due "was dlssolved in 30 tol uene (15 m)
th%e sol ution was added dropMAse to a solution of

ethyl 3:z(dpget hyl am no)acryl e (1.45 g, 10.14 77
rmol) dzllsre-ar—eapyerfe(Zlgm 12.56 mol)
in efle (15 m), apd tHheFm xture was stirred under
heatlng at 900C for 14 hr. After allowing to cool

wat er was added to the reaction mixture, the | ayers
vere sepacdh@dunand2t B g)Jusods mmol) obtained in Step 11 was

dissolved in tetrahydrofuran (25 ml). Water (353 ul, 9.61
mmol) and a 1.0 M solution of tetrabutylammonium fluoride in
tetrahydrofuran {490 pl, 0.490 mmol) were added at 0°C, and the
mixture was stirred at the same temperature for 30 min. Water
and ethyl acetate were added to the reaction mixture, -and the
layers weré separated. The organic layer ‘was washed with ﬁater
(twice) and saturated brine in this order, and dried over
sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure, and the obtained residue
was purified by silica gel chromatography (hexane:ethyl
acetate=10:1) to give the object compound (1.52 g, yield 91%)
as a pale-brown sclid.

'H NMR (CDCl; 400 MHz) (§) ppm: 3.26 (1H, s), 3.94 (3H, s),
7.24-7.33 (2H, m), 7.90 (14, dd, J = 7.8, 7.B Hz)

Step 13
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5 layer was extracted with ethyl acetate. The organic
| ayer was washed with water (tw ce) and saturated
brine in this order, and dried over sodium sulfate.
After f||trat|on the filtrate was concentrated under

r edu %ssure an E0Mbt ai ned residue was
p%/@# by si I I Ca promat ogr aphy 10 (hexane: et hyl
acetate=l:1 to 1: 2) Ito g| ve the object compound (2.85
g, yield 70% 2 steps) as a yellowbrown oil. 1H NWR

(CDClSI‘bﬂé)Ctdhﬂ;lzjuch)(mmm gQ 9@ 63Hmmbl)JoBté’1ﬂeﬁ|Zin Step 12 was

diagp 3(‘%?4!416} e@)yl ?%a(t% (3 g § 5%oaa%éflﬁlam Sitbon (wet)

7 n W ssure I
2%02 hﬁHvﬁabsf%scgdje'dét g'rgd%olgé %% ﬂdh‘éh aZ Zérl('ét' p§é , and

the mixtyreNwWask sy rrgd at roo@ @amparethye aﬁone22 31219 The

nd th rude product 3 bt
tordh PNl R R LA by, RELEHEY B8 PLIERace was
wmmtrmhdemmmr ke@ﬁd@mb)ce@btmenednantﬁée@bﬂﬁlm&s residue

added, #C}he m xture was stirred at room tenperature
¥aF puEl b Sirldsct 1967 FPECTRECAREPRYNERA¥ARL et hy L

abdielt d-exticed Presayr eo gike %hbabeggcﬁeébﬂ SuM@S (1.94 g,
di ssolved in ethyl acetate, washed "with water (tw ce

wirl & £ afratasd abrqoﬁ@rllﬁstshloslorder and 25 dried over

%Hém at A r tiaqgn filtrate
concent(?‘ak:g'a ﬁ%%ehgﬁze) d{ﬁa ga %lr egsgl’r’eqso g%:\'/ega c?\ﬁge}lz) ;r 2.63
Zrodut J(=89?86rrg1)z asBanaI(eHyetsl) PWe0BE-7S0ep (28, OmD, 1.85

éﬁﬁ CﬁE CO2Et FNHN ,,0CH-.004 78 The
d gHdct (8895 ﬁg)Hzébt ained in Step 17 was

Step 14

CO,Me | €O, Me
—_—
F F

The compound (1.94 g, 10.65 mmol) obtained in Step 13 was
dissolved in concentrated sulfuric acid (15 ml), and N-
iodosuccinimide (2.40 g, 10.67 mmol) was portionwise added
under ice-cooling. The mixture was stirred under ice-cooling
for 20 min, and at room temperature for 2 hr. N-
iodosuccinimide (120 mg, 0.3532 mmol) was added, and the
mixture was stirred at room temperature for 30 min. The
reaction mixture was poured into ice water containing sodium
sulfite (2.0 g, 15.87 mmol) and, after stirring, the mixture
was extracted with ethyl acetate. The organic layer was washed
with water (three times) and saturated brine in this order,
and dried over sodium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the obtained
residue was purified by silica gel chromatography (hexane to
hexane:ethyl acetate=15:1) to give the object compound (3.20
g, yield 98%) as a colorless solid.
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di ssolved in dinethyl formam de (B m ), potassium
carbonate (692 ng, 5.01 mmol) was added, and the
m xture was stirred under heating at 800C for 21 hr.

'c'Dt@#e”-@oéOMﬁQP' %W 5L 62'330' (%t}ﬂ“ylt agetageswaLe o 73

0 Wi &
added to reaction I"ayers were
&dparet ed,= ahd tHee ,aci:l}é?tﬁjsﬂlﬂay@r) vvé’s Oéxt(déet dd Jwrt B1.8 Hz),

thyl etate, rgani ¢ | ayer was washed with water
?’[ i mefs) anzfg;}gzﬁated brine in this order, and

ghtéedi s over sodiumsulfate. After filtration, t he
filtrate was 10 concentrated under reduced pressure to

o] g ude prod cg,H58 ng) as a white solid. 1H
N CDC13—468- 3) ppm 1.17 (3H t, J = 6.9 Hz),
F(3H, t, J 7 5FHz), 1.40 (3H t, J = 7.2 Hz),
.84-3.01 (2H, , 3.50 - 3.62 (2H n) 3.97-4.08

2??1 2h§%4 11‘3 %P é}?? g}H1%536 fimo g b£§§$eg?§9 Step 14 was

dildtoyad 71r98:e(t1ﬂzlhy®noﬂu@h (1le m3) Shapméehanel 110 ml), 4N
COZEt 11 |Cuvt CH -~0 O S1 The crude product

FPIRONY ) SUBER Héﬂiﬁqiﬂsiee&@@t\mgl 48 -dPs¥érvél-iq mmol) was
éﬁdg%rnéﬁd”ﬁﬁgnﬁkkﬂ#%?ﬂ%EFhs@h@@éﬁlEt(}g$m”9?m%e§;ture for 14

and tert-buty yl'sil chl oride
2 00 Tﬂrmlr)eaqmloel addsdreawdst benoent natedagndet rredhcad

om t.u 1 hr. ter, an t hyl eta
BT PT o drilanhc)reitt ofl B2 Hgs2FE fhFe added o
separadvthe anthd haaquaells ayer separdbedXt regd esqwddds layer
ethyl acetate. The organic |l ayer was washed, wth

VR AR (s et SaetrdCed BRPNRIRNIRi LaxpRdfas washed
#h Grdiede oMRl SR ake 181 k8 sf brbedl | QRg hPfed over

filtrate was concentrated under reduced pr éssure, and
ndgnaehit il £atesi daétmsfpmtratednbythel frthtyste was

0 oqr O (hexane; eth acetatez2:3) to Vv
SRR B AP o, FRB0% BB BEGtE, 505 ), bRudt Jfrqouct
cmlmlge)sssoual whi% el HJINR. (CDClS 400 MHz) (5) ppm

002(3 s), -0.01 (3H, s), .0. (39H s), 120(3H
# NYR-(£D§1p400 1M5p) (QE‘H Rpm\]l-.zﬁ g3H, t,J = z), 2.76

(28, g, J = 7.5 Hz), 7.06 (lH, d, J = 11.8 Hz), 8.44 (1B, d, J
= 7.2 Hz)
Step 16

0
| COH ! COEt
[ P
o — L

The crude product (2.84 g) cbtained in Step 15 was
dissolved in toluene (30 ml), thionyl chloride (1.06 ml, 14.48
mmol) and dimethylformamide (catalytic amount)} were added, and
the mixture was stirred under heating at 100°C for 2 hr. After
allewing to cool, the reaction mixture was concentrated under
reduced pressure, and subjected to azeotropic distillation
with toluene twice. The cbtained residue was dissolved in
teluene (15 ml) and the solution was added dropwise to a

solution of ethyl 3-(dimethylamino)acrylate (1.45 g, 10.14
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Hz), 1.40 (3H, t, J =7.2 Hz), 2.85 (2H, q, J = 7.5
Hz), 3.54 (2HqJ:7OHz)389(2Hd,J:53
Hz), 4.04 (2H, d, J 5 = 4.9 Hz), 4.34-4.42 (2H, ),

P G Ao Al 2 5ol 1 B & ¢

@isien®d OS5 Bil) ,1<andlidec odpdume @GO sigrréedldfdemoheating at

ai.ned.i,n. Step 10. dlssolve in 4- di_oxane
%E f)or FZ)Lélil Pgdl u}h)%tfeﬁ aZ]c]e dJO, s,) added to the

ﬁbddﬁi@&hmhﬂkaQhQﬁﬂhQQQ%QBDRQQE|s@#&r&ﬂed@ 884 the aqueous
nmol ) , trlethylan1ne 95 Al 8 mol) and a i M

&0k V6P FFtIRTIES| nhaﬁéhwﬁr P@?Féﬁﬁdro’?}@ﬁ aPrqaC | layer was
whshldd TN e QQ@%Q)'@??h %tgg%i%grE%Qﬂ&h§2?£éiyr8rder,

was stirred under heating
&nd(ﬂMIQﬁtayaxxﬂodrmat@m&ﬁedeatuﬁUsr ﬂnhbnatwmmjﬂthe(ﬁﬂltrate

| ut nd .et tat
TR e o e B Beha BeBioSna ehd thbcane thed
ﬂeasﬁeiuema&@gur&@tl%di Wiyt 3 1et kgl gégebﬂtr@maEbgrapE?nl C
| ayer was washed with water (three times) and

@ﬁﬁ%ﬁ%ﬁ(ﬁ$n¥%rﬂ?qq$qqﬁ1312@°oﬂdgﬁ tengiygei 6heogkiect compound
S fte K at, .0 f t

gzgﬁ?csé rg}tled éﬁr gg)p%lgsgu %Eggﬁdbkﬁ&ﬁ gﬁt ai ned

"He §MBUE CRES 3 pmmefm b(55 sippmca Ogéle dlﬁlﬁormt,ogr apfyl Hz), 1.20

@ﬁxq‘ne Jety.hﬁ & Foy LA kake, eed &7 SOBEFL, AoRPOUS, br

S(CDGL32940(CBHVH©r (55), RO0 (QHQZqC6b| —3)7 \I]LOH§§3 (@HBOSIlH, d, J

120 Hz) &

=L 4( s)76 1@@ ééH 8t02J Hy. QrHﬁj 303(2H

%Jl 674Hz) 3.54 (2H, g, J = 7.1 Hz), 3.90
oh =56 Hz) 4.00-4.08 (2H, m), 4.37 (2H, dq,
:2 79-4.8% (1H, n), 30 7.28 (1H s),

W 8§5(1H G%SteleFJ-QOFOCI
REt C

Triethylamine (349 pl, 2.51 mmol) and the crude product
(312 mg) obtained in Step 9 were dissolved in chloroform, the
compound (700 mg, 1.67 mmol) obtained in Step 16 was added,
and the mixture was stirred at room temperature for 1.5 hr.
The reaction mixture was concentrated under reduced pressure.
The obtained residue was dissolved in ethyl acetate, washed
with water (twice) and saturated brine in this order, and
dried over sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure to give a crude product

(898 mg) as a pale-yellow oil.

Step 18
0 0
I CO.Et | COEt
—r———
F "NH N
r ™
~~-0 OH ~-0 OH
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Br + U 11 1 NNGCod o.s.- Cod 0, The conpound (70
nmg, 0.119 mmol) obtained in Step 20 and the conpound
(44 nmg, 0.143 mol) obtai ned in Step 6 were 5

di ssolyed t )
tetrakl s(térrﬁhd# % ﬁdﬁ% F%g)% ra Ea%%%i IJ/ SteP 160%'38
drnm}i@lveahanMlmmhgmfomdmmdecasbmmat epsbhmim ¢t24fcnate

480 I re_added, andth m Xt ur e_was .
(697 16 Ghnddr TGS | NgSatosee nth ThB MLACUAF kas stirred
dﬁdé%MHHéﬂM%gC%Q|BOW@tﬁéraﬂﬂ 19t hylaraeet alle ok@n¥eke cool, water
added to the reaction mxture, and the |ayers were

aeh ftddd acerater yeaec 2Paper tRashaasheat bt mmtlére, the
b
P s B W EAGPELDGALD, LI e Pl

wWith resdthey Wwasetaneent Thd¢ edr gaaie I&yiemachsm&sﬂw@ wistid water

bt d 1 t
(S oS PO e aoPAGRgS BRYLE) (hoxae: rfat, and Saried
At ARAIM sullFatieVe AREepbE £TE r£OIBOUNEhe (60 HELES wias
crudely purified product) as a colorl 'ess oil. 1H NMR

qEErS s dvMarers yegpeed- gr@gspgﬂ te)give, @xcyade myoduct
t, .0 Hz), 1.23 (3H, t, J
p}s%zé“ﬁz(? )a) ”%i%%og%?ﬁd L J = 7 0 H)z) 2, 73((2H q,

‘5 NMR. 6CBE); MOMEAH, (&), pﬂ)m-. 4. 97%3}1,31:5&(%% B, H3), 1.31

Gih %) 9 ds (B0 a1 402 (g T LuTod Rk 280301 (21,

. 3B.50¥2 (RE2 NbH,4m80- 4. 87-¢1big @H 6m)49 §. #2-4 (44, (11, m),
74676(1H 736 (1H s §1H s),

4??2764'4 23 ((BH, &Y 814?;8122 88 r1d, Fmd, E 62C1H4 ¥, tJ1= 6.9
78l 500 Bel ) o 9 1-FEH 00 OS

€ conpound mg) obt aihed’ T n Step 21" was dissol ved
Jtep 15
0 0
| COEt | CO,Et
| E—— |
N N
r““’l\ N
~-0 OH ~.-0 O\S_’

1'T<

The crude product (758 mg) obtained in Step 18 was
dissolved in dimethylformamide (8 ml), imidazole (171 mg, 2.51
mmol) and tert-butyldimethylsilyl chloride (302.mg, 2.00 mmol)
were added, and the mixture was stirred at room temperature
for 1 hr. Water and ethyl acetate were added to the reaction
mixture, the layers were separated, and the aqueocus layer was
extracted with ethyl acetate. The organic layer was washed
with water (three times) and saturated brine in this order,
and dried over sodium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the obtained
residue was purified by silica gel chromatography
{hexane:ethyl acetate=2:3) to give the object compound (B20

mg, yield B84%, 3 steps) as a colorless oil.

79



10

15

20

25

30

tetrahydrofuran (1 m), a 1.0 Msolution of
tet rabutyl ammoni um fluoride in tetrahydrofuran (144
, 0.144 mol ) was added and 5 the m xture was
15t e 1o t uge for,4 0d
% HMF g {:a eﬁ\}%re @g theorggctl th\% f(tureHg rﬁ%ﬂ' s)
0 e&%r@ﬂmersé,sép&rﬂat(éd,, a&ndJdt ke7afuBpbs Lay®r (8@s t, J = 7.5

snaa B (Miater 7 11 Ar o) mod) Pandodarr ol i brprie) s 354

ozmtiai SJOEdG'f 0 &g, di,ed 10mover sodignesyibfate.ofMftam, o4, J
fi Itratl on, the fi Itrate was concentrated under

= doFe B )pr doSdrd - 48nd 2Hnemd bt 4 hoddr BLi LB, Mmhs 7-38 (1H, s),

|f PELGs( or @f or m net hanol =15: 1) to give
SDUM lbj e%%ﬂ cgn'goug?fhw%ﬁwg, yield 77% 2 steps) as a

SmslpoQIOess oil. 15 1H NMR (CDC13 400 MHz) (S) ppm

1.21 (3H, t, J :72 Hz), 1.22 (3H t, J = 7.5 Hz),
1.41 (3H, t, J :7 2.63-2.81 (2H, n), 2.88

J=4 Hz }%@3 631(2H m, 3.72 (4H, t,
~pofEY 3. 98- ol -4 18 (4H, m,

1 43 (3 m) 4. 54- 4.86-4.92 (1H,

5618(1H 20 m, 67}’\6 73(1H nm, 7.37 (1H,
s)\,u7 6 clH s) 8.66 (1H._g¢S)pStep 23 FO F O C
CQZEt CI 2H NNC OH(0) O The conpound (53
ng, O. 092 nmol ) obtained in Step 22 was 25 dissol ved
in a mxed solvent of tetrahydrofuran (1 m) and water

(0 2 mhe dompbiuran 1doongdeomnohwes af eohEaMed Ui Step 19 was
) was added, and the m xture was stirred at room

Cfleﬁfﬁé—l’vﬁdurl@ flod-dioganeThd Méhet PRhladiumf Bl waacetate (2 mg,
f th_
PG &rﬁ@w b %g&@&ggsggf@zgﬁbgygfnagﬁ%rat i' sz A€ 0.034

precipitated sol
mwashed twiiklt hwdeed nend 98r e Ondarnunammadd pat e?sM; welution of

ieas Spect Somopnd (6., el g olese Y L5
dddell in/ tBikZbrder, and the mixture was stirred under heating
at 80°C for 1 hr. After allowing to cool, saturated aqueous
ammonium chloride solution and ethyl acetate were added to the
reaction mixture, the layers were separated, and the aqueous
layer was extracted with ethyl acetate. The organic layer was
washed with water (three times) and saturated'brine in this
order, and dried over sodium sulfate. After filtration, the
filtrate was concentrated under reduced pressure, and the
obtained residue was purified by silica gel chromatography
(hexane:ethyl acetate=1:2) to give the object compound (70 mg,
yield 70%) as a colorless oil. '
'H NMR (CDC1l; 400 MHz) (§) ppm: -0.02 (6H, s), 0.83 (SH, s),
1.20 (3H, t, J = 7.1 Hz), 1.24 (3H, t, J = 7.4 Hz), 1.35 (12H,
s), 1.40 (3H, t, J = 7.2 Bz), 3.03 (24, dg, J = 1.6, 7.4 Hz),
3.54 (2H, q, J = 7.1 Hz), 3.90 (2H, d, J = 5.6 Hz), 4.00-4.08
(2H, m), 4.37 (2H, dg, J = 2.0, 7.2 Hz), 4.79-4.85 {(1H, m),
7.28 (1H, s), 8.70 (1H, s), B.95 ({(1lH, s)
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1.26 (3H, t, J = 7.5 Hz), 2.91 (2H, q, J = 7.5 Hz),

3.08 (4H t, J =4.9 Hz), 3.46 (2H g, J = 7.0 Hz),

3.71 (4H, t, J = 4.9 Hz), 3.85-4.01 (4H n), 4.20

S;t@g, 22) 5.27 (1H, t, J = 5.4 Hz), 5.33-5.41 (1H, ),

6.91-6.93 (1H, m), 7.03-7.05 (1H, m), 10 7.96 (1H s),

8.02 (1H, s), 8.90 (1H, s), 15.21 (1H, s) M (ESI):
Step 1

M+ B47 Exanpl % FF ClI ~ CoZH C | ~0CE2H
06, ¢

-Chl o by @bEBzoi C aci
V\%S +di ss%loncenfra'ted ~@
nitric acid{ (1.30 m, 31.50 nnol)

as adde
drépyﬁse under ice-cfoling, and the nﬁ&%ure ag
streted at roon1tehp%r§tyfe for 19 hr e t§ion

m xture was poured into ice water (about 200 m) bdﬁ

20 after stirring the precipitated solid was

colle filtration apd shed.with water., T

bt o 105 st O 8r DentBrPEoh)| SHEATATY infhem 20 ana

M Ia:du@tcemd gad e, ed.ouer imoByYnestdMmed! it 8tep\f 6 ekere

filtration, the filtrate was concentrated under
(?ﬁﬁ%%§u?edﬁ@e§h9§Y?EEaBBJé%t5zglbonpound (4.81

tgatﬂé.i]&léj(tﬁ)ﬁweﬁ%lﬁhgggﬁz.ﬁé?ﬁggléﬁhhﬂéo N\ﬁ;ﬁ W)ﬁﬁ%@'f}mol |

400" MHz
a&dmz Heueds $od15m8pa2b8n&|293 sanu%omw%rpb,) tBt«mﬂ mmol)

fd9§de8F§ Shenmrise P abSls 20,108 GOMROMILL (00 ot soec

ﬂcﬁ.‘t rsahydmaf UREBef Sall pwiddi | € hydsim neatdk: Fhd Mthyl83cetate
2. 28 mol and_i sobutyl chlorocarbonate (0.296 ni,
weres aQdsd) tondhe xgae 18F05&F§Br9nd%Fd|E%ec%%Y¢%§ were

JUMIST 3. 2T 9RR SEESRM 1 tvt'?s rug% £ WaS Sldvdeq tBlree

t he sane tenperature for e reaction m xture
umneﬁhIan@rgdtuaa@ewabhedeMAnhtﬁlse@rd@ydrmﬁ@rd&u%d&over

ggdﬁum %%l%ﬁl ratEfter f f%ﬁé%&é%{ éﬁghfgﬁtrate was

concentrated under reduced pressure, and the obtained residue

was purified by preparative thin layer chromatography

(PTLC) (hexane:ethyl acetate=1:3) to give the object compound
(66 mg as a crudely purified product} as a colorless oil.

'H NMR (CDCls 400 MHz) (§) ppm: -0.03 (3H, s), -0.02 (3H, s),
0.82 (9H, s), 1.21 (3H, t, T = 7.0 Hz), 1.23 (3H, t, J = 7.6
Hz}, 1.40 (3H, t, J = 7.0 Hz), 2.73 (2B, q, J = 7.6 Hz), 2.96
(4H, t, J = 4.9 Hz), 3.56 (2H, g, J = 7.0 Hz), 3.76 (4H, t, J
= 4.9 Hz), 3.91 (2H, d, J = 5.3 Hz), 4.05 (2H, d, J = 4.9 RHz),
4.09 (2H, s), 4.35-4.42 (2H, m), 4.80-4.87 (1H, m), 6.40-6.42
(l1H, m), 6.74-6.76 (1H, m), 7.36 (1H, s), 8.31 (1H, s), B.74
(1H, s)

Step 22

81




10

15

20-

25

borohydride (129 ng, 3.42 mol) and water (1.5 m)

were added, and the m xture was stirred at the sane
tenperature for 25 mn. Saturated agueous anmoni um
chloride sqlution and saturated brlge were added to

d;lheFreac i @n @igture, the dayers JQ ieggesepar at ed,

an -@ gdni t | ayer—was Saturated brine
{ §ver nmagnesi um sul fat ¢ er filtration,

Ei]lltrat was concentr at nderr‘”r duced pressure,

he~obt &hped resi due was dxrl‘ﬁr‘éd Oy silica gel
chrormt ogr aphy exane: et hyl acetate=4:1) to give the
obj ect 15 compound (357 ny, yield 7699 as a
?iLF ?ﬁﬁywﬁdﬁgounaH(@%ngng%gaﬂQthkﬁ)ng% PP”%a@-&%Esolved in
t(emamégirqua@ 21 @19, Ha) 1.8 HGs@lH;mddqutatﬁa@tﬁlmomum

g Eebrayorhahars 28 ) FobIF e el Utea, anc

mﬁdme&uﬁeoma@&@ﬂgeﬁ a¥Orovhl Feapdratubai for C40 aiile Water
(465 ng,. 8.70 mmol ). A solution of the conmpound (357
FRgl efhwd asebEfeowearnaddrd tPephe FPATERIPRAMYHFGIER arkthe

14 7Y Jvedas <R g)@?cgtéé dﬁﬁe"\’tﬁg Qﬁuéglgg: 1308, thes r@%ﬁ#’é@ced

was stirred under eatln e sanme tenperature
@(IhnathyAf eeetalteow ﬁget@rg:mic; laweer vesctWemhead stidhe water

R R e R e N S LT

oamxemmmdlswhyér ogRft €A HoNgt £t iSon Utdhen MNdrate was
sat ur at ed brine 30 in this order, and dried over
e ngdeg. raduepds PF?F%PF%n anfcthe | ebtainggresidue

irfaleRd pyn@en cf Q@H%gofBEﬁsﬁgfﬁaﬁ&Qﬂ{ el )a i) Ué’fve the

product (287 nmg) as a yellow solid
QG NHLeMERungp e 34mg4 F2eiLdd7 73, -258‘8epﬁ)) a$4a 5:C21'Drless
O(.'L%_H br s), 5.23 (1H, t, J = 5.8 Hz), 6.53 (1H, dd, J
‘6.0, 2.8 Hz), 6.61 (1H, dd, J = 5.6, 2.8 Hz) Step 4
'H RMRCICDCYs GI0 MAz)l (8)Ofpm: 1.21 (3H, t, J = 7.2 Hz), 1.22

(3H, t, J = 7.5 Hz), 1.41 (38, t, J = 7.1 Hz), 2.63-2.81 (2H,
m), 2.88 (4H, t, J = 4.7 Hz), 3.56-3.63 (2H, m), 3.72 (4H, t,
J = 4.7 Hz), 3.98-4.02 (1H, m), 4.06-4.18 (4H, m), 4.28-4.43
(3H, m), 4.54-4.69 (1H, m), 4.86-4.92 (1H, m), 6.15-6.18 (1H,
m), 6.71-6.73 (1H, m), 7.37 (1H, s), 7.66 (lH, s), 8.68 (1H,

s)

Step 23
i CO,E cl | ! COH
cl LEt
OOy —
N N ¢
SRS SRS

The compound (53 mg, 0.092 mmol) obtained in Step 22 was
dissclved in a mixed solvent of tetrahydrofuran (1 ml) and
water (0.2 ml), lithium hydroxide monohydrate (8 mg, 0.2 mmol)
was added, and the mixture was stirred at room temperature for

3 hr. The reaction mixture was acidified with an aqueous

82
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i NH2 :~1"OyNH O 5 The crude product (287 ny)
obtained in Step 3 was dissolved in tetrahydrofuran (3
dl-tert butyl dicarbonate (418 ng, 1.91 nmol)
%5’ %dﬂ%x{“ Xipjee ‘é@élgaééﬁgd EB? w%é'é:‘&(%jlected by
he Feacton m xEure was  concentrat e
f :elitlx:@ﬁlqm,emlmd anid:1t heataldt ammediriesi dudenwaseduced pressure

G
y¢pi@ 67% 2 steps) as a white solid. 1H NNR (CDClS

()% ppm 1.53 (9H, s), 1.89 (1H, t, 6.
)NMR4 2. (Ozpls {HOOJMHZB @ IHDPM 6 148X 1(|3H.s):, ?f 263702§z),

4, 0 LR $ BRSNS

g, Jd 2= 24. InHR)), dbtdd ngdll, i St ep 74 Owdiz) , di3s gl \(éH |13 J=4.9

P?aL‘”?{%'%‘%f G oty Ahd R bAmyacds Rk ob (471 54

HE), 25 633-m0d]) (ede mdderd din-d.kizs (@ugem) yndep3-7.05 (1H, m),
|ce coolin and the mxture was stirred at room

teMefHur® £ &- 02 51, SBthdnd0 (@86 B)  waS- addédHs os)
e( cI| ixture, and the mxture was filtered
%%d %ﬁgheégﬂf?a%chloroforn1 The filtrate was 25
Exapete rAit ed under reduced pressure. The obtai ned
%g5|qu was dissolved in ethyl acetate, washed wth
and saturated brine in this order, and dried
oveg magnesium sul fate. After f||trat|on t he
# was copcefit &Hunder reduced pressure, and
th bt ai ned resi due s purified by silica gel 85
chr omat ogr aphy (hexanm;ethyl acetate=4:1) to give the
obj ect conpound (369 ng, yield 49% as a pal e-yellow
sol i d.3- 1 INMR(2CEA1L® 4l nidi): @B)idphe 00. §2 28He4 spmol) was

4ié§%fégé f% é%ﬁéentrated sulfuric acid (15 ml}, nitric acid

(1.50 ml, 31.50 mmol) was added dropwise under ice-~cocling,

~and the mixture was stirred at room temperature for 18 hr. The

reaction mixture was poured into ice water ({about 200 ml) and,
after stirring, the precipitated solid was collected by
filtration and washed with water. The obtained solid was
dissolved in ethyl acetate, washed with water, and dried over
magnesium sulfate. After filtration, the filtrate was
cencentrated under reduced pressure to give the objeét
compound (4.81 g, yield 76%) as a pale-orange solid.

'H NMR (DMSO-ds 400 MHz) (§) ppm: B.54 (1H, dd, J = 5.7, 2.9
Hz), 8.74 (1H, dd, J = 5.8, 2.8 Hz), 14.25 (1H, br s)

Step 2
ok F
: CO,H cl
T::f A T::r“oﬂ
No, No,

The compound (500 mg, 2.28 mmol) obtained in Step 1 was
dissolved in tetrahydrofuran (5 ml), triethylamine (0.317 ml,
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1.2 Hz), 6.45 (1H, br s), 7.31 (1H dd, J =5.8, 3.0
Hz), 7.46 5(1H, dd, J = 6.1, 2.4 Hz) Step 6 CO2H _ |
CR2H F F FI" F 2,4-D fluorobenzoic acid (600.00 g,

. I e ed,s j C 4Ci
R T e e L e M
wmde) aeledp arioperiwies @nadtdedcat-cobCing batew. arA\faEgon stream,

Ietlon of the additio h xture,_  was st
S e e o0; a5 BRS. ander baiespatute For 25
nmpx.t UrReWagaBOUPRUmi RE Qré CRa Yot £1td AOULand dashed%ith
aqueous sodiumsulfite solution (40 m ) was added,

Awslneturane (Badlis sThe redlterteoas nicerooled, sodium
RIEHRIRC199) bl 198 400kh8E) Cdnlual L 12(5 ) were added,

i nwat er’(abolit and s urry was
amlstl’rmpﬁamuhmnwlals IsltérmlaldbataﬂheSsamaabempergtnere for 25

obt ai g@g“ﬁ?%ﬁa ﬁt?gil-lgg 1677, @% $§v§0%ﬁdﬁ% i zed

ééﬂﬁ%@ﬂ@a 03dhe’ Gette dakd %QW&hésreggtﬁoMmm1§t§§é|dthe layers
1H NVR (CDCL3 300 Mz) (5) ppm 6.94 (1H, dd, J =

wRFe3 sepgratedz) ang 4be( 9H9a§1CJ 1ayer5ww)wsﬁ1@@d ™Eh |

s%é:gdgag_?@%%nfg arrgl dglEtd gllgl}%kd' n&g?sgé%-rg&lfgdl ssoqE

fin treltiens (th&O(fm’rt):atehwaaybonhénti:alée(i1814(1@1: rédZed

B S d ok e PE G Bens oS L PP aie & Dot tes B pitica gel

dﬁﬂdﬁéﬁ@dx@ﬂh@g(h@xaﬁ@gbthymeabéﬁﬁtégﬂ M Xt 4 §iV8Sthe object
concentrat ed under reduced 30 pressure, and subjected

§|§|7Cm@|rsﬁflllellét /6f) wagsha P@lgelhéoms@lln )
1 l.vednin  t gl uene, B6
m\l\;\]ﬁand t #iﬁ{o%yamgg gg@edgdpgp H b g SO (€9IQZ) 4.88

@H, et hyl —36( @l Het) hyBaBiinglHer gitiat & %3612522;;9 PzH238.36 (1H,
), an di i.sqpt.opyl et hyl amine (480 ml, 2.75 nol) in

C{Hél %( égozrr%ELI 2

Step 3

F F
H \@/\UH Gl \©/\0H
NO, NH,

To a mixture of ethanol (10 ml) and water (5 ml) were
added reduced iron (486 mg, 8.70 mmol) and ammonium_chloride
(465'mg; 8.70 mmol). A'éolution of the compound (357 mg, 1.74
mmol) obtained in Step 2 in tetrahydrofuran (10 ml) was added
dropwise at 80°C, and the mixture was stirred under heating at
the same temperature for 20 min. After allowing to cool, the
reaction mixture was filtered through celite, and washed with
ethyl acetate. The filtrate was washed with water, saturated
aqueous sodium hydrogen carbonate solution and saturated brine
in this order, and dried over magnesium sulfate. After
filtration, the filtrate was concentrated under reduced
pressure to give a crude product (287 mg) as a yellow solid.

'H NMR (DMSO-d¢ 400 MHz) (8) ppm: 4.44 (2H, d, J = 5.8 Hz),

g4
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and the m xture was stirred under heating at 900C for
3 hr. 5 After allowng to cool, (S)-(+)-valino
(260.00 g, 2.52 nol) was added to the reaction
u he L yr- S Ll ke r Qo -
teQnGpe(Fg% B e TS Y, vRe (?Ieooy’mg) D)6 Sy Fir fd 7
&.dhctd .h Hedxt .6l t(dd,| siger & vaeﬁeGSeQaBaHed, and t he
Sﬁ%%?qys | ayer was extracted with toluene (680 nl).
organic layer 10 was washed twice with water (2000

F and dried over sqdium sulfate. After filtration,
& exfiltrate was cen ed under reduced pressure
té’ a~trude prodﬁ@PK 80 g) as a brown oil. Step
8 070 | CO2Et CO2Et 15 FFNHFNYI) Ir OH
OH ¥he crude pr od 1@%180 g) obtained in Step 7 was
di ssol ved in dinet yIfornan1de (2500 m), puIverlzed
pot as m__cay bonat e
bnd ¢ ndmertlee Makhel tepdamly PoBRifEmirackeR 1 opas
A dulvethdn eaairiabydrofuraa 20 was, addedeto-beeyWadkarbonate
%ﬁEPUt 10 %{ and the m xture was stirred for 30 mn.
e FidecilpitafB@ldorrg ahdedol PREL BRELPIXERFE HRS Gheated
BRE et M vaher (209084 dr 1 Jhen bt é‘%s %?:Lr{cﬁantrated

was dried under reduced pressure, susp en ed 1n et

:wnd&nnn;duﬁﬁﬁ)pﬂeﬁsam@,sabﬁethedobbashadryem@éhen@as purified
10

f th ate was ed un der
o s et el ofiephly (hBLanHeS Al SLotPiBh il o
qivquﬂﬂedc&@%ﬁtﬁ&o&pﬁ&hﬂows20hm§$ gokid. 61%|hbm§teps as a
Dfl\/gOdG 300 MHz) (8) ppm 0.72 (3H, d, J = Hz),

. J =6.6 Hz), 1.28 (3H, t, J:7.0Hz),
1 o) 7 b 3. , 3 =
?ﬁﬁaﬂt‘nm? 4606)MH2% %%gia‘E'JmH R), 53 §ﬁ (%TiH?E%e 3‘1&, t, J
&1-391'3%2)' 48 759 ( @ﬂﬂ dd JJ==613. HZ)HZ§ 46. 62H( 18] , d] . J6=7.28
a2 W), B:88 I 48) §7-SkeR 9,040,

Step 5

P F

cl\[:lrj/\m1 clT::r«Br
—_—

>ngm >ngm

The compound (608 mg, 2.21 mmol) obtained. in Step 4 was
dissolved in chloroform (12 ml), 3 mmol/g triphenyiphosphine
resin (1.11 g, 3.32 mmol) and N-bromosuccinimide (471 mg, 2.65
mmol) were added in this order under ice-cooling, and the
mixture was stirred at room temperature for 1.5 hr. Ethanol
(26 pl) was added to the reaction mixture, and the mixture was
filtered and washed with chloroform. The filtrate was
concentrated under reduced pressure. The obtained residue was
dissolved in ethyl acetate, washed with water and saturated
brine in this order, and dried over magnesium sulfate. After
filtration, the filtrate was concentrated under reduced

pressure, and the obtained residue was purified by silica gel

85
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| COZEt 1 COZNe 1 I~ N :1C)I O N OH OH The
conpound (25.00 g, 55.90 nmol) obtained in Step 8 was
di ssol ved in methanol (250 nml), a 28% sol ution of

éﬁ%@ﬂ#@d@r@%ﬁ@oﬁhgﬁahg gehbangbetdgeasmM) Hd -4 &0ide object

was added, m xture was heated under”refl ux
qwrpq%lrﬁ# (3,&r9t @g,aw@\l\ﬁn@%b agoal palﬁeyebh@mmlld
r Jyat er .redu essu e
R RcBeE, PARE SR (BT BRS, 11 89 8, R P AE (A a0 5 -

1(]2251201,) 6 r4<5t aiﬂl,uhﬂrcabbofﬂaBe (IH72d49, 55=99.40 I®IPz), 7.46
i odone (3.48 , 55.90 mmvol ) were added, and

ﬁg(ﬁcgtgr ?'?Eggat room tenperature for 2 hr.
geactlon mxture was poured into ice water

contalnlng 6N hydrochloric acid (12 m), and

e Hed twice with G.H acetate. The organic | ayer
shed with wat ree times) 15 and saturated

brine in this order, and dried over sodium sulfate.
After 2f id-Didluompbtheolt| acatie (8A8. CONgELN3 I &0 atblndess

SIS R0 BIRLLDY AT g
1IN A NP0 (BE 4. 48< TQGGQngf)pﬁ@QLﬁﬁrﬁfghéﬁgéDadded at

obtained in Step 9 was di ssolved in di met hyl f or mami de
X&28rnbylovm e qarpd®tgon I &emagdritaad, the mixture

1&§¥E§Hﬂ&¥h¢%§ekg¥l %X'ﬁ%ﬂ%?i%gﬁrélgo} ghr 6&%&7reaction
mol’) "were added, ure vvass iTTed Foom
mlitMEmpwaatpberédr1ﬂﬁohiceVQEEErmmsbaﬁﬂeﬁ0tK)Ilﬁﬂ% agqueous

reacti m, Xt ur and th 1 Xture acted tw ce
%ﬁdﬁﬁnbﬁﬁ}ﬁltﬁcéPiPElOWhéggr%L |@aFa%§$ %ﬂ SH® Bothure was
silifRedifol 39ahihat efhdrpie: i BichHd eb1aewa0EMMected by
sul fate. After 88 filtration, the filtrate was

fddheaftirar edugngarededncedter (about 3 L), and slurry washing
was repeated until the pH became 3 or above. The obtained wet

crystals (1677 g) were recrystallized from 50% EtOH/water
(3000 ml) to give the object compound (824.70 g, yield 76%) as
a white solid.

'H NMR (CDCl; 300 MHz) () ppm: 6.94 (1H, dd, J = 10.3, 10.3
Hz), 8.46 (1H, d, J = 7.5 Hz)

Step 7

0
| CO,H | mco;t
L —
F F F F “NH
OH

The compound (650.57 g, 2.29 mol) obtained in Step 6 was
dissclved in toluene (1300 ml), thionyl chloride (184 ml, 2.52
mol) and dimethylformamide (catalytic ameount) were added, and
the mixture was stirred at 90°C for 2 hr. After allowing to
cool, the reaction mixture was concentrated under reduced
pressure, and subjected to azeotropic distillation with

toluene (330 ml) twice. The residue was dissolved in toluene

Be




pressure, and the obtained residue was purified by

silica gel chromatography (hexane:ethyl acetate=l:

to 1:2) to give the object conpound (21.86 g, yield

g%%@ Nr%lt}it?{é?)tgﬁnﬁlgﬁll%r%’ %Iaso‘é’{)dd%ds QEbﬂm s& H%/Ra( %glon of
gyl 3 (dlmatuxmammmoLﬁcfyaageHzﬁ611529g(3& odp moi) and

c&% %pr&%%%%fﬁl%e( ]('iag”%% &9]75(%5'123 %B ??Eﬁen‘?l%% mly,

SiepHel i xtmdfd Wi s0 sf&lkrledceaﬁerOhélaelhlgTBe 0aPOELIE 3 hr.
obtalned i n suspended

S ATESR AT TR Moo 280 ) VB hpinA2aD aPE) &) bar 54 mol)
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was Eidkd Q&Q:HQTQIe)actﬁ%aﬁﬁb{%ﬁ‘r@CeEﬁHethéE’miﬂftgﬂe Owas stirred
18. 78 mmol ) and

5 ﬂ@%ﬁ@ﬂmqﬁmﬂm rf@)rf ér mgen@¢u$nh(2)$%ahl)adﬂam(adC;ed to the
| 88
bl iomtinte, (U SOty Pd 2 e ggueons

Hyer ethairddrradieat iwrig:haﬁ:oB@éﬁef QEB(II hlhe. ﬂié &rganic layer

a||OWIg%40 cool , water and 2% eth acet ate were )
YRR SRR LG8 dtiton YRtetur@ Oph@ ay@Pg dpkpd over sodium

Sepaitd edarapd FhecagUEOHS tﬁaeflwz;sa@étwa?&t@&a&ﬁ&ated under
ethyl acetate. The organlc  ayer was washed wth
muﬁeq tressurends) giyed asgrudat pdoguche (Lh80hgs as a brown
é¥ and dried over magnesium sulfate. After

tratlon the filtrate was concentrated under 25
$tegtuded pressure to give a brown anorphous crude
product (3.45 g). '"H NWMR (CDC13 300 WMHz) (g) ppm

~0. 070 (3H s) 70.05 (3H, sP, _0.78 (9H, s), 0.82 (3H,
m&f’zﬁt ). 1,18 (é;@%&% 6.4 Hz), 1.35 (12H,
12.51 (1H m 3H, s), 3.93 (3H, 30 s),

4.03-4,23 (3H, m), 6.73 (4Es), 8.64 (1H s), 8.85
(1H, 05) Step 12 F -QOIFyy C Br 0"B | CO2Me Cl |
| cozlve

The crude product (1180 g) obtained in Step 7 was
dissolved in dimethylformamide (2500 ml), pulverized potassium
carbonate (222.00 g, 1.06 mol) was added, and the mixture was
stirred at room temperature for 22 hr. The reaction mixture
was added to ice water (about 10 L), and the mixture was
stirred for 30 min. The precipitated solid was collected by
filtration, and washed with water (2000 ml). The obtained
solid was dried under reduced pressure, suspended in ethyl
acetate (5000 ml) and subjected to slurry-washing. After
filtration, the filtrate was dried under reduced pressure to
give the object compound (774.63 g, yield B2%) as a yellow-
white solid.

'H NMR (DMSO-ds 300 MHz) (§) ppm: 0.72 (3H, d, J = 6.6 Hz),
1.10 (3H, d, J = 6.6 Hz), 1.28 (3H, t, J = 7.0 Hz), 2.27 (lH,
br), 3.77 (1B, br), 3.86 (1H, br), 4.23 (28, g, J = 7.0 Hz},
4.56 (1H, br), 5.12 (1H, t, J = 4.9 Hz), B8.09 (1H, 4, J = 11.1
Hz), 8.62 (1H, d4, J = 7.5 Hz), B.68 {(1H, s)
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+ ONON-~YOONHOSI >OCONHI OSi | The crude
product (1.07 g) obtained in Step 11 and the 5

compound (433 ny, 1.28 nmol) obtained in Step 5 were
stiggsa ved in 1,2-di met hoxyet hane,

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (44 ng, 0.038
nnDI)D and 2M aqueous sodi gm car bonate sol ution (2.60
f@zE'FmDI ) were |ﬁ&Ec&pd the nmixture was

S ed under heat’|i ng Of 10 for 30 mn. After

al | ng to cool, satdyrate@d aqueous ammoni um chloride
sol ut i and ethyl aceta?ﬁ re added to the reaction
m xture, and the |ayers wer & separated. The organic
layer RS comphied Wokh oyRger 580d0SakHL ft S?tgﬁlé]@ i Step 8 was
this order, and dried ovér magnesium sulfate
diigaalatechrin medhainiolr 428 0wad ) 1Sacaﬁ&eaolatednunﬂe$od1um

S d obt ai esi
AR 5 W R BB BT LSRR Lot B, ana e
maiceth atee Whisl helad ogi deélreryéﬂl.hﬁwfaﬁDBphﬁUS oijeactallowing to
coqpound (1.2 g, yield 719%. 'H NVR (CDC13 400 MHz)
6‘11F|e G’e@’@t(lé’ﬂ mé)?‘tuée7"iaE9FPn§§mt26t@d8‘5“@%-?4 reduged
_eﬁsfszlﬂéz) Tﬁelgbﬁgﬂqeg rési‘d@e %ﬂ)dléscf]l dPHn ).
2.40-2.50 (1H, m, 0 (3 s), (,3)395
c{lmqthydcfomamlgp (IlZZ mlW)ponaealmmaqunatesmm g, 55.90

( 6.72

i Uoc Aplipet el 19, By 28, koMbl 022 fdiba, ana
thHe m8.x2%relMass)ktigred éﬂ:HrOSﬂl t@fﬁp@t@ﬁui@ fob * IQr ClThe

Qo2Me CI ~CO2Me O ' ONNN NH2 | 0 O S.
r‘ﬁ‘?’éjt&&?p&}ﬁ‘&u(r?o@aﬁgpoﬁr%glﬁﬁﬁl }C%b‘t’%F%’édc?Ihta&%H’ngﬁN
H%H%odﬂldyl%ﬁgkﬁ%d(ﬁﬁ ﬁ@borQBSerEQaE{éd twice with ethyl
trifluoroacetic acid m was added, and the
aeeGakee vvabesprgmucalaymmasemlmdmelﬁmmam nithhree times)

[ re copnge ntrate nder reduced

abE TR Bt B R SORERDE ! 2L MRS STt Foiun
s&ﬂlf)alte':': an€tarefiToratitospl thd ofi Masatadded sRindeafte@ted under

%u Olés sodi um ,
reduc pressure to give a yellow amorphous crude product
(24.94 q).

Step 10
0
| CO,Me | CO,Me
Crre e — |
G 7
\r CH \rf 0. .-

The crude product (24.%4 g) cbtained in Step 9 was
dissolved in dimethylformamide (125 ml), imidazole (4.85 g,
72.66 mmol) and tert-butyldimethylsilyl chloride (10.10 g,
67.07 mmol) were added, and the mixture was stirred at rocom
temperature for 15 hr. Water was added to the reaction
mixture, and the mixture was extracted twice with ethyl
acetate. The organic layer was washed four times with

saturated brine, and dried over sodium sulfate. After
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hydr ogen carbonate solution, and the | ayers were
separated. The aqueous | ayer was extracted with ethyl
acetate, and the organic |layer was washed with

%@fﬂifaq;fi% ordae ﬂﬁ@ﬁ‘éft}g.e Qv ‘éBncBHQSllg%'éH ”ﬁﬁ&%i Al Ednced
ter Tfiltration, the filtrate was concentrat ed
U read woel theesbtraéned geeedaeywbbopuaindipiideg silica gel

d duct (167 . 1H-NMR 1340 6) _.
Ry, (ERkeBe) sply Yeptabegl: 108 T8 (8 qive tne
dtr)actl.ckhdodid d21J8% 6, 5yHekd 20%2-2-éﬁipéftasﬂa,pale~yellow
3.90 (3H, 's), 3.91 (3H, s), 3.93-3.96 (1H, n), 3.98
did.15 s), 4.03-4.07 (1H, nm), 4.15-4.21 (1H n), 6.24

i\

161 d = . 9 ghiz Q.5 H,-dd, =_5.
AT S Al 1 S I A PTIEIOLE TS R

@M O(9H; sCCQZNe 8@l (GB,Md, I ©-6NB HBiH2 D4kO NHEH, GiS.J = 6.8
"J1.0,.. S 0 e c u 7 bt ai ped_i t e

He e 32 40 'iﬁ‘?gESo?gfgéﬁf(gﬁz %%?—%ﬁ%? (Iﬁ’ef 6.6

{11,0.564 gved )(1ands4, ehber ebuiyeyl chloride (38 I,

0.338 mmpl ) were added, and the mxture was stirred

HteR ddm t enperature for 15 hr. The reaction nixture

was concentrated under reduced pressure, and 25 the
obt ai ned residue was dhiﬁplved in ethyl acetate. To
5

the ol ution was adde eg ur atoedcoqﬁueous sodi um
h 1°#%r bonat o solup;gg:%iﬁa the | ayers were
I ed. The aqueous |a extracted wth ethyl

acetate, and the organic l'ayer‘was washed with water,

sat ur aped -aqueous sodi um hydr ogem. _car bonate 30

sol utiorfigad saturated brine in t i« order, and dried

over magnesiumsulfate. After filtration, the

filtrate was 91 concentrated under reduced pressure,

and t Hdheolstoaipoaddr dSi. 80eg, wasZpumndl pdolblya snéd cin gitep 10 was

h .aphy h et | =95:5) to give th
SN e L SLIIE VAR TESID) Lo 0 ve the
Hial @iveldawreyaibsréd NVR76 éé.é@&m%lz), (Fot#¥ium acetate

0.00 (6H, s), 0.77 (9H, s),
(1.84 g, 18.78 mmol)

and [1,1'-

bis (diphenylphosphino) ferrocene]dichloropalladium(II)
dichloromethane (1:1) complex (153 mg, 0.188 mmol) were added
under an argon stream, and the mixture was stirred under
heating at 80°C for 1.5 hr. After allowing to cool, water and
ethyl acetate were added to the reaction miiture, the layers
were separated, and the aqueous layer was extracted with ethyl
acetate. The organic layer was washed with water (three times)
and saturated brine in this order, and dried over magnesium
sulfate. After filtration, the filtrate was concentrated under
reduced pressure to give a brown amorphous crude product (3.45
g).

'H NMR (CDCls 300 MHz) (§) ppm: -0.07 (3H, s), -0.05 (3H, s),
0.78 (9H, s), 0.82 (3H, d, J = 6.4 Hz), 1.18 (3H, d, J = 6.4
Hz), 1.35 (12H, s), 2.36-2.51 (1H, m), 3.88 (3H, s), 3.93 (3H,
s), 4.03-4.23 (3H, m), 6.73 (1H, s), 8.64 (1H, s), 8.85 (1H,
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(3H, d, J =6.7 Hz), 1.20 (3H, d, J = 6.5 Hz),
2.11-2.18 (1H, m, 2.49 (2H, t, J = 7.1 Hz), 3.61
(2H, t, J = 6.1 Hz), 3.89 (3H s), 3.92 (3H s),
§>93 3.96 (1H, m), 4.03 (2H, s), 4.04- 4.08 (1H m,
16-4.22 (1H, m, 6.79 (1H s), 6.95 (1H dd, 0 =
$¢%p ¥6 Hz), 7.36 (1H, br s), 7.73 (1H, dd, 5,
0

J
J =
2.8 Hz), 8.28 (1H, s), 8.67 (1H s) Step 15 F 0
L 4
0

1
6.
=
a oMo a i, lool ONLYy >0N OFNHCI 0

ble
[ G O -B pMecompound (164! @ CO,Me
mol btai red i n ' mas —“4+5—+ssol ved i;
ety ! f or mam de sodi um hydri a4
8%3 " ggT*w

8 mmol ) was added at OC and the m
stirred at the sane ten‘p ure for 2 hr Aqueous 8l7<
ammoni um chl oride solutiontand ethyl acetate were

added 4 t e [ t yre a thelae we
separ at %‘d ih‘{e %Logggé: Igyép %sog ?%3%%?3%2%‘?%%%? and the
cairmdurat eftée ,mgand 2ige mmoganicbthayed wWAsSyephedwaté hdissolved
wat_er hre tlmsz) and saturated brine in this order,

Jaﬁwdl%l' iumsul fate. After filtration,
dderfiild (rtagtl%he\f@ap%%@mhe?gadwasﬂ% b?dw@.@dmgr e§3§8€ mmol)

to g| ve a crude product as a brown
NVR Qe ﬁ@@llm):aq:bpnppm SoleQBHQsW I@l,775 12 mmol) |

0. 1,19 3H d
dég%}igdedz 6%%2@%9 mggﬁ%re ga F%lﬁrga ?& n%eaElgg at B80eC
f2H,30 mih.= Bfterzh]l13widg ﬁanodl Js&td%dté&ﬁaqdbdﬂ% ammonium
ﬁ§$ i% 3..91-.3. 96n§§H, g& 3H, s), .4.03-4.07
% ‘@Q@ 1@@Ha eth 5age§§t?1yprﬁoad@@thqthqF;eactlon
I@)xtu7re25'a?}d2&h%1|ﬂay@rs %e?8 Glbardfedd TH Gr @%}gﬁc layer was

Hz) , 28 (1H, s), 5 (1H s) 92 Step 16 F
washed with water and saturated brine in thlS order, and dried

over magnesium sulfate. After filtration, the filtrate was
concentrated under reduced pressure, and the obtained residue
was purified by silica gel chromatography (hexane:ethyl
acetate=1:1} to give the yellow amorphous object compound
(1.21 g, yield 71%).

'H NMR (CDCl; 400 MHz) (§) ppm: 0.00 (6H, s), 0.77 (9H, s),
0.85 (3H, d, J =6.7 Hz}, 1.19 (3H, d, J = 6.5 Hz), 1.47 (9H,
s), 2.40-2.50 (1H, m),'3;90 k3H, s), 3.91 (3H, s), 3.85 (1H,
dd, J = 11.0, 2.7 Hz), 4.02 (2H, s), 4.03-4.06 (1H, m), 4.16-
4.21 (1H, m), 6.29 (14, s), 6.72 (1H, dd, J = 5.4, 2.7 Hz),
6.78 (lH, s), 7.53-7.58 (1H, m), 8.29 (1H, s), 8.65 (1H, s)
Step 13

o1k 2 co M F a
e ¢l cO Me
S
>|'w0r \r’J\D ) NH, ! ~
\Si O\Si’
I \ﬁ ]<

The compound (200 mg, 0.289 mmol) obtained in Step 12 was
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Cli~lI cazMme Cl I I 1ICZMe ONONOVI O1 0,Si

CH | The crude product (152 ngy) obtained in Step 15

was dissolved in tetrahydrofuran (3 m), a 1.0 M

d’:@s‘ﬂlv@@i Qfn %htl%trbff%lfkb"@"}ﬁ@ ' Uﬁkiﬂ%kgscéﬂlc acid (1 ml)

tetrahydrofuran (700 I, nol ) was added, and

Wate aﬁczétd»r @ngadhet mm@@rat wagoﬁtlmﬁgeaat geenf pempemature for
an t e t he react

o Tphe Fas EEEh MhEaYEES Yt ot TS Al ecucea

pxagwunms aexd thet e&tmhbdeﬁ:b;hdaeetqah edﬁbeloe@aﬂm Cetlyl
er was washed with, water and saturated brine

t§t& def® THRJSALFELOBVERS Agiedi SAtetAted éaq%qqe?r sodium
HYdﬂdﬁﬂﬂ %%mbb%%tefbbﬁﬁ%ﬁ%nmaﬁnﬁoﬂﬁ§n§§9éﬁg H@ggrseparated

reduced pressure, and t obt ai ned reSidue was
T iFduedusy 1RveC @els| @P{@ﬁrgrzhﬁdebrhahoetbyl)amt@we amd the

t u st eps a
Rl AR A $RsTR ppnt S8 R, BrEhe sl e fed over
mayﬂesiumlsul&aﬁekh)AfﬂeiSflif&ttian Ehéifilﬁﬁate was

2,43 2.51 1Hrr% 55 (2H, t,
Gngeritiptets s secpeRd RFeS3ube. Bo7alTare vajlow Fwrohous
drdide Prodhc®3 (A3H. mg). 4.12-4.27 (3H, nm), 4.79-4.90 20
(1H m, 6.92 (IH s), 738(1H dd, J.= 5.7, 27Hz)
'H. H¥R ((@PClsjelOUJMHZG @5) 2pBnHz), 0F . 5@H,( 1, m "s’b ,575). 0.85

((13}-)(;' I#)O GSEI FA gf)‘oE 1o (%-—[I 31 he co ounaz(%) (14,

miy, 30.908 ﬂsmol )s)obBa|9med3Hn §bep3153¥\6896251m sep) veRs8 (2H,
' | vent of tetrahydrofuran

d d
Bt & 5025 O ) 5T mp uftr b AR oxk abthonBhycbete (b e 7 =
594362 TR, W@ssadcmé and ghe gixfupeovms) steryediai, s),

roon1tenperature for hr. The reaction m xture was
Bcildi (fliHed swi-t §. 65 (1H, s)
Step 14
! h ¢l . : COM
Cl O Me L me
o —
NH, | L ojjT?; I
Y. T .y

' K<

The compound (167 mg) .obtained in Step 13 was dissolved
in chloroform (1.7 ml), pridine (46 i, 0.564 mmol) and 4-
chlorobutyryl chloride (38 pl, 0.338 mmol) were added, and the
mixture was stirred at room temperature for 15 hr. The
reaction mixture was concentrated under reduced pressure, and
the obtained residue was dissolved in ethyl acetate. To the
solution was added saturated agueous sodium hydrogen carbonate
solution, and the layers were separated. The agueous layer was
extracted with ethyl acetate, and the organic layer was washed
with water, saturated aqueous sodium hydrogen carbonate
solution and saturated brine in this order, and dried over

magnesium sulfate. After filtration, the filtrate was
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93 I N hydrochloric acid, and extracted with ethyl
acetate. The organic |ayer was washed twice with
wat er, and dried over nmagnesiumsulfate. After

dbhddatd Hbd WhRidd IdRIR BT e seoReeNhat @dcUBEChined residue
reduced pressure, and the obtained residue 5 was

WaR It ieckéwfar:dmc@cgednmmﬁ@gmp@wve the obj ect

AR nd it Bt 5% A% 3 It B £BY, 38hblund 164

iy, | ylélldl.@ZB,HZ dste,bs:; ﬁa.s4aHp)a,le}y&9.12>wO§uﬁ12H m,
2. 31-2.41 :‘QH 4625 2Hn%375382$

) NMR d&Dg. @f‘{ol z}) (810PBmA50¢ 8Py (88, §) 410¢%F (y, ), 0.85
(43@77& éz'ﬂi(éiiﬁssﬁ Hzﬁ 19 (239"' 3tH Qi )J >3, '5'21{217 éﬁlﬁllzha (1H,
16)!4 24% "&})l’, 8. 0:8=(17Hl éI)Z) r838§1( ]IQHIS):,!' @5“4@ 1(IiE-I) 3.88

e S5 by 19 ST S5, F0 7 0

0.8 SH<) ,014 Sie-Ha 22 st mdn @f. 7ohe 1eenpoynd. 067 (1H, dd, J

t St 6 f le 1, t
Sompburi & (F % Fo. Gt )s>§870 ailfibd Fls sPep 815, 2.8
9)) Pams eidi, s), 8.67 (1H
tetrakls(trlphenylphosphlne)palladlun(O) (7.5 ny,

a6 mol )  in 1, 2-di nethoxyethane (2.1 m) was
added 2M aqueous sodi um carbonate sol ution (434 41,

9 8% nmmol ) § apd the mixture stiY red, under heating
SYC 70 A n._After CoTfp et g t he
rea tmo hyl acetate and Wt@r Wat'e added to the
qﬁiag on’ I*xture the | ayeP bﬁrated and the
aper. ,was extract ed t Mg ;acetate. The
combi ned organ| | ayer was mashed tmnoe ith

saturatgd bri ne, and dried over sodiumsulfate. After
Filtrafd o d 16 dd | (el §97@% . 236 mmol) obtained in Step 14 was

dissolved in dimethylformamide (1.7 ml), sodium hydride (14
mg, 0.354 mmol) was added at 0°C, and the mixture was stirred
at the same temperature for 2 hr. Aqueous ammonium chloride
solution and ethyl acetate were added to the reaction mixture,
and the layers were separated. The aqueous layer was extracted
with ethyl acetate, and the organic layer was washed with
water (three times) and saturated brine in this order, and
dried over magnesium sulfate. After filtration, the filtrate
was concentrated under reduced pressure to give a crude |
product (152 mg) as a brown gum.

'H NMR (CDCl; 400 MHz) (§) ppm: 0.00 (6H, s), 0.77 (9H, s),
0.85 (3H, d, J = 6.7 Hz), 1.19 (3H, d, J = 6.5 Hz), 2.08-2.15
(2H, m), 2.40~2.50 (1H, m), 2.55 (2H, t, J = B.1 Hz), 3.74
(24, t, 3 = 7.1 Hz), 3.%0 (3H, s), 3.91-3.96 (1H, m), 3.94
(34, s), 4.03-4.07 (1H, m), 4.07 (2H, s), 4.15-4.21 (1H, m),
6.78 (1H, s), 7.25-7.28 (1H, m), 7.59 (1H, dd, J = 6.0, 2.8
Hz), 8.28 (1H, s), B.65 (1lH, s)
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30 concentrated under reduced pressure, and the

obt ai ned residue 94 was purified by PTLC

(chl orof orm acet one=6: 1, devel oped twice) to give a

Stagslely purified product (68 ng) as a pal e-brown

armrphous solid. Step 2 FOFO C1Ni I CZwe C N
5 0NONEN S (N ©H 1< ghe crudely

e oMt (68 ng) ¢ SPH¥p 1  was

etrahydﬁ#uran "6 yMthal.0M

|'on @{ tetrabutyl an'r%umf ride in

te hydr fgran (154 A, O. mol ) gat room

tenperature f 1<1 5 hr. Ethyl acetate and brine 10

were added to t'he reaction mxture, the |ayers were

separated, and the aqueous |ayer was extracted with

ethy|I&ﬁnQﬁuﬁe'Hﬂ@du§6nﬁﬂﬁ8dmgﬂgahtalnagennmasenaéﬁeuas

Jl oldIP ﬁﬁﬂﬂ? ?ﬁg n (3”%1)?2% Qrbe@ ¥fﬁtlon of

I um sul fation
mmumdtamnamdm frla@md;é phesstirahytrefabkai N2O0151, 0.699
due a&#r at ed h et hé acetate, and the
i T35t oI‘E‘F‘t‘El1 BRI E?eHaEySFF’FFF t BbnTaHd

wm;%i»a@ﬁ it he hahj eRbte£05RQUEEH ¢ B0s bl ot 8k e?2Aded to
2 steps) as a white solid. 1H NWR ( 13 400 WVHz) (5)

Hhnrepctg Qe mizgure, - the7 1gyprsiwese gepprated, —apdsthe
A A X e
Is)yer a7 weBiedswith @dtetHand, sdtar&ﬁeﬂ bzine in th:Ls order,
4'&" Y 4'2)3329 (o%sl_elHr g?gh?sibglo_gﬁlgg R%r gﬁfzf%tégg:)n, the
ﬁﬁﬂi&dﬁﬂiwé@,cd%c%ﬁt&iﬁedshnéb%pradﬁcgdcgfesgérél dnd the
Co2Me Cill I CO2H O NO

resd dvg, wasopsrifdey bwta%hﬁd in Step 2 and
(chloroform:methanol=9:1} to give the object compound (98 mg,

yleld 76%, 2 steps) as a pale-yellow oil.

'H NMR (CDCl; 400 MHz) (§) ppm: 0.76 (3H, d, J = 6.5 Hz), 1.23
(3H, d, J = 6.5 Hz), 2.08-2.15 (2H, m), 2.43-2.51 (1H, m),
2.55 (2H, t, J = 8.1 Hz), 3.56-3.61 (1H, m), 3.69-3.74 (3H,
m), 3.85 (3H, s), 4.03 (3H, s), 4.12-4.27 (3H, m), 4.79-4.90
(14, m), 6.92 (1H, s), 7.38 (1H, dd, J = 5.7, 2.7 Hz), 7.43
(1H, dd, J = 6.0, 2.8 Hz), 7.58 (1H, br s), 8.57 (1H, br s)
Step 17

F 0 F 0
c|cozue cl O ) 0 H* COH
o' T, ol o

The compound (98 mg, 0.18 mmol} obtained in Step 16 was
dissolved in a mixed solvent of tetrahydrofuran (1 ml) and
water (0.5 ml), lithium hydroxide monohydrate (15 mg, 0.36
mmol) was added, and the mixture was stirred at room

temperature for 3 hr. The reaction mixture was acidified with
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['ithium hydroxi de nonohydrate (3.5 ng, 0.082 muol)

were stirred in a m xed solvent of tetrahydrofuran

(300 ) and 95 water (150 I') at roomtenperature for 4
o iR daactdan, T Ui pas A0UedractilA0URONS e The

pot aSSI um rogen dulfate” solution, nd the mxture

Qmarem rJamemj was omshiech tetilogl w1ahewater Tardcdnbededver

ani c Ia S rated brine,

Gt MR BREES FLLESa i oh, B8 M B i
cﬁd:rlldérﬂiﬁﬁ/ﬁﬁ \BRRE Hadiced widekureguapd tRBESBYEEnedNgesidue
obt ai ned reS|due was treated with a m xed solvent of
‘ﬁ%?(a?%:@fﬁlﬁﬂ ld@eﬁdatféfonhﬁ@ettﬁé‘eﬁpééﬁﬁﬁt hpedi¥s| tHe ghgect

d, oy I [ ddrise d u
EOMPGESURY pldr AU ORatRICEL IS SR,
’%wr&asmuswhdsezw@dmzﬂ (8-)I R : ( DVBQ- d6H4oa,Ma|za= 6gF Hz),

£oe OndZ 4o La b B Sabda, {5y ¢ 275 6y an

i ¥H, 2 M6-3B.50b- @}QZH()J,H,B WB-33894 ‘31HQ3m§;|-H3 %1-41514@14 m),

2H, s 4.06 (3H, s .83-4 S .17-5.23
%1% Sérgdl 6105 1HS m 4 @793 iﬂ:oér(ir-k Bylo7(4@, t, J =

1 7. H, s), 87 S) s 154 Ss)
g i'IHzZ}) 7 '\3%55(3}%11 s %2 1 gd g 6F6 CérHs Qa}z 7.82
OiL @ﬁZHCTF-% EVCﬁId&¢H2,4BdDBIUQHobemZoBc860|NH(25)g,15 42
%gg nﬁfl) was dissolved in concentrated sul furic acid

0 and N iodosuccininmde (30.6 g, 136 mmol)

N®S(EBI )i enwisea added over 25 10 min under cooling in

an ice bath. After conpletion of the addition, the

Mas stirred at the same tenperature for 30

did, and at roomtenperature for 3.5 hr. The reaction

m Xture was poured into ice water (about 1000 ni)
containing sodiumsulfite (14.2 g, 136 nmmol) and,

aftﬁr stlrrl the 0 precipitated soI#d was g
cll £d by j c washed wi A Toge
ned selid® || d under—reduce : ﬁ'to
N ]
. SRSV
A S

To a solution of the compound (67 mg, 0.22 mmol) obtained
in Step 6 of Example 1, the compound (182 mg, 0.33 mmol)
obtained in Step 11 of.Example 2, o
tetrakis (triphenylphosphine)palladium{0} (7.5 mg, 0.0065 mmol)
in 1,2-dimethoxyethane (2.1 ml) was added 2M agueous sodium
carbonate scolution (434 ul, 0.87 mmol), and the mixture was
stirred under heating at 80°C for 20 min. After completion of
the reaction, ethyl acetate and water were added to the
reaction mixture, the layers were separated, and the aqueous
layer was extracted with ethyl acetate. The combined organic
layer was washed twice with saturated brine, and dried over
sodium sulfate. After filtration, the filtrate was

concentrated under reduced pressure, and the obtained residue
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gi ve the object conpound (40.4 g, yield 9B% as a
white solid. 1H NVR (DVSO- d6 400 MHz) (5) ppm
8.21-8.27 (1H, m 96 Step 2 FF C CX¥HCF I OH F I

\lfag J?mee"%( (FHhcd @h1b2-6 A9P: Ec%tﬁbﬁbn%;jl' nd&r@@oﬂ;ed twice)

di ssol v in tetrahydrofuran (20 ,
RwsﬁﬂTﬁlﬁnﬂﬁﬁdekyknnﬁ%ﬁieﬁbpﬁ@ﬁygtof@Bamgdoﬁpléxpahe—brown
{ﬁg? (190 m, 190 mmol) was added dropw se

over min under an argon atnosphere. After
&tmml%tlon of the dropwi se addition, the mxture was
stirred at roomtenperature for 20 mn and then under

hea i ng at°5 for 1 hr. AfterFallowifig to cool, a
*EE:&;@ZE?DU h of borane § ¥ conpl ex in
ran (100 m, 100 dded dropw se
t|on m xture over EN ugée i ce-cool ing
afte |he/ conpl eti on of ﬁg]dro woge addition,
the mxture wabgstirred at rod%ltenperature for 15
m n and then under heating at 500C 15 for 1 hr. After

conp i on of the react.ian, hIoric acid (300
véi? (ﬁﬁﬁg%h¥nRM§%§lﬁﬂd8F°HEE¥ ifg) ePhgined in Step 1

@@@téﬁftﬁﬁﬁjﬁﬁuﬂéﬁ¥éﬁ§d¥6fﬁ§aweé@ adﬁﬁﬁ {9thhg M ¥tMr€olution
the layers were separated, t he aqueous | ayer was

et ettt whammaatingl fdoerade. mheeteﬂbmmfurgam(bw pl, 0.15
nhrf?é/ f é’\’iasr ﬁyﬁ%&en% %g%u&a :Hrb” fagég tte and brine

aqueous o) carbona Sol %n Hn
veeat e ragt st b:rc rehe retahitd oar dléktu&éd dheeﬂiapees wépdi sparated,

%ﬁﬂ1 e. After filtration, the f
(ﬁhﬁ Qﬁ?QﬁuﬁiyeFe&@@e&xﬁFéggﬁPewFBhg?PQY% grebRte. The

cﬂfrﬂﬁmgd c(r.‘b%rﬁ.d))lag%rawﬁ@ fa¥BeHORLS P! tﬁmeg%&ﬁpsa&ﬁated
| The crude product (40.0 Q)

Qﬁﬁ%ﬁwuﬁpquﬁnmﬁgaqzewa§odau@s§u&6atﬁn Afehyi flomadiicte the
tert %gé'w 1ﬁ§ %%E%k%d( d%rgreéggegn8£es¥@§e?dghe obtained

tyI S|IyI oride
residue was treated with ethyl acetate, and the precipitated

solid was collected by filtration and dried to give the object
compound (30 mg, yield 25%, 2 steps) as a white solid.

'H NMR (CDCls; 400 MHz) (§) ppm: 0.76 (3H, d, J = 6.7 Hz), 1.24
(3H, d, J = 6.5 Hz), 2.42-2.52 (1H, m), 2.92-2.98 (4H, m),
3.57 (1H, d, J = 15.0 Hz), 3.73-3.78 (4H, m), 3,87 (3H, s),
3.97 (38, s), 4.07 (18, d, J = 15.0 Hz), 4.13-4.30 (3H, m),
4.80-4.89 (1H, m), 6.42-6.46 (1H, m), 6.72 (1H, dd, J = 5.9,
2.9 Hz), 6.84 (1H, s), 7.61 (1H, s), B.56 (1H, s)

Step 3

cl cozma ¢l CDzH
—_—
0 N ? N
BT 3T
The compound (30 mg, 0.055 mmol) obtained in Step 2 and

lithium hydroxide monohydrate (3.5 mg, 0.082 mmol) were

stirred in a mixed solvent of tetrahydrofuran (300 pl) and
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30 g, 152 mmol) was added under cooling in an ice
bath, and the 97 m xture was stirred at room
tenperature for 1.3 hr. Imdazole (1.3 g, 7.9 mol)

itk e(ltSdJ'#J)’)l dmeiden kb rahleel ¢8:-(1. 81, Opo e reactlon

mol ) were Turther added, and the m xture was stirred
It X rlgeem WadRaldsdu se 5o AG0EPulSr popaseiumntydragen sulfate

it d the reactio ture,
ISR LB R e BBy RECHAREAHL AR, il ot
éaﬂﬂ&ms exheacbadinethoeghyi cateyat ewas Thesioadtiwviete with

or.gani.c er was washed four tines with_ saturated
‘3}@ eiLgyrdﬂeed a5feArd6di GVeEuPPEiam aplEate. After

fi 1 dration, EHE3ﬂﬂl&&%%%ewﬁ@sc%ﬁ@%ﬁﬂké@&@duH@QPrreduced
reduced 10 pressure, and the obtained residue was

Rﬁﬁsm@ hes jobted ngdl re@hdunawggr aphyt(sﬁeuahb al oiegd

t 0. | d 95%
rﬁ?&?h}é%% %geggﬁqp%%%gaﬁ%R ? Lﬁﬁeﬁ*E}%?éﬁd solid
wﬂnncdllébﬁéﬂibysEll@r@ilbﬁHan&)dr1éd7ﬁndef4réaﬁtedﬂpressure

74-7.7 (1H,_@gj 15 Step Ccl FO I O Co)
?P;ﬁ%ﬁQ) tnppmwggngd&gg pg, ‘yield 96%) as a white
dd1:i{ di benzyl i deneacet one) di pal | adi un{0) chl or of orm

(1:1) conplex (12.5 g, 12.1 nmol),
“He WMR ADMBPs ddli HeMH20hoSp hopoy 2072, 13Hb|dapﬁthy6 8 Hz),
( I ces c te g 5
lnﬁ]%), e{ngpt grem;%xt)aurﬁg?wag g#ln?rgé 85‘% mfah ar%4 3'%) (4H,
na)t,rrtiis.pﬂﬁerfﬁ”f@t (r4®10mnt)en'ﬁeriat-ﬁr 82f oL HPOmM n3. W@mi (EH, m),
4‘539 2(5{'11 169 was added_to the m xture,
5 ot He O8c drioufid (805%874; 94241 fnon)- oHUBI T3 (1H,
o)) 3183@—% Jdgy 1, %dmtyxa@eséﬁ(égo(ﬂh) s @dﬂédm@nds), 7.95
the mxture was heated under reflux fof 20 hr. Aft
@ﬁhoﬁ)ngst@7cddﬁr Béxahd.¢4001H )bywas) added to the
a(CEltgﬁn I'Iqxtlér3e and the m xture was stirred. The
ti'ng 1 nsol uble material was filtered off through
Exiimpt:lﬂe 1end the insoluble material was washed with
$§?% acetate. The 30 conbined filtrate was washed
i%h lat er and saturated brine (twice) in this order,
and- dried over sodiurpsulfate. After 98

CI@,C%H c|:©,cozﬂ .
F F
I

3-Chloro-2,4-difluorocbenzoic acid (25 g, 130 mmol) was
dissolved in concentrated sulfuric acid (250 ml), and N-
iodosuccinimide (30.6 g, 136 mmol) was portionwise added over
10 min under cooling in an ice bath. After completion of the
addition, the mixture was stirred at the same temperature for
30 min and at room temperature for 3.5 hr. The reaction
mixture was poured into ice water (about 1000 ml) containing
sodium sulfite (14.2 g, 136 mmol) and, after stirring, the
precipitated solid was collected by filtration and washed with
water. The obtained solid was dried under reduced pressure to
give the object compound (40.4 g, yield 98%) as a white solid.
'H NMR (DMSO-d¢ 400 MHz) (§) ppm: 8.21-8.27 (1H, m)
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filtration, the filtrate was concentrated under
reduced pressure, and the obtai ned residue was
purified by silica gel chromatography (hexane: et hyl
segpape=50:1 to 30:1, further 20:1) to give the
obj ect compound (22.8 g, yield 509 as a 5 pal e-yel |l ow
‘IF NNR (CDC13, .4 MHz) (5) ppm 0.12 (6H, s),
g. d s, 3 & 04H, n), 3.84-3.89 (4H, m,
. (2H, s), 6.99¢7. (1H, m Step 5 FF 10 G Sim
Cl Ft OF ( OHCod Cod The conmpound (22.8 g, 60.2
nmol ) btaired |n S i ssql.ve
tetrah R 5, gVaﬁf 0 THHed| gt@ﬁnsg in Step 1 was
&ﬁéé@b&t@dﬂ mmﬁdmaﬁ% | zocetwiahydinef ir ano(M0sd1ution of
90.3 mol) was added, and the m xture was stirred
3 %@ré%nﬁ%‘r% FinaTe AP 1B*hin Betsahydgosumgn (190 ml, 190
61 AL Rl RAAIBL AN od R cﬁé%b&? 5b X4t Sundd¥ an argon
ayers were separated, t agueous Tayer
&ixane siehestk w ﬂﬁtethybmpdetaba ofhéheodbopeﬂseoa@ﬂﬂmxbn, the
er_was_ washed th brine and saturat
MY Ees Has ST T G G SHTPE AL Pater AP Bih and then
lhdid s HdoingGtl Meeti kbrat eppas pancennahahd!iderlcool, a 1.0
reduced pressure, and the obtained residue was

10 %uﬁ*?hﬂ‘feborbw%mqwagéqetcrﬁmm@m:gphyompﬁ@;sam et hyl
t
ST D IR WS oA 48 o e
m tqqanoVErYQ-hu&4u®ﬁHx dre- 806$1ﬁg09nd25after the
4H 4-
‘%’f@%l Riogy Ctgflﬁ% r%kpéfpw? adaitdohy" Eﬁednli‘tué? “whSlstirred

&% @ﬁn%mﬂ@:mm@m (13 ehin’ a8dMBkh GREALNBEating at 50°C

Step 5 wa
15 for‘ﬁ hr After completion of the reaction, 1N hydrochloric

acid (300 ml) was added dropwise under ice-cooling. Ethyl
acetate and saturated brine were added to the mixture, the
layers were separated, and the aqueocus layer was extracted
with ethyl acetate. The combined organic layer was washed with

20 saturated brine, saturated aqueous sodium hydrogen carbonate
solution and saturated brine in this order, and dried over
sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure to give a crude product
(40.0 g) as a pale-yellow solid.

25 Step 3

F F s%l<
cl cl »0
F F
I |
The crude product (40.0 g} obtained in Step 2 was
dissolved in dimethylformamide (200 ml), and imidazole (11.2

g, 165 mmol) was added. tert-Butyldimethylsilyl chloride (23.0

30 g, 152 mmol) was added under cooling in an ice bath, and the
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di ssolved in chloroform (20 m ), triphenyl phosphi ne
(2.39 g, 9.10 mmol ) and carbon tetrabrom de (3.02 g,
9.10 nmol) were added under ice-cooling, and the

Mt wre was Stifred Al FRAM iRl ar 328 M NInidazole
Trlfhenylphosphlne (0.597 g, 2.28 nmmol) and carbon

t bt $ aBr o Y@L )75y texrbukydidimeshy 1sddad, chdndidre (1.91

%Xiy_rge )Stvbéfeedf tHO a‘o‘e@?ra%htdle“f%ef r:i.x%uv%gbvas stirred

ter conpletion of the reactiof m xtuie
Zonoe riadrgreraindey  foxdced hpr.esWater and ébkybbiedetete were

resi due s purified 10 by silica gel chromatograph
1FBA e aths Mac fin Wb, e Jostg Ve enaeshEted, and
L. &k WHL! 3 r axtFactid §i%8 behylH MR te.
CDC13 400 MHz) (5) ppm 3.02-3.08 (4H m, 3. 8§-3. 89
fbm copbinedipyganic)layeeras geshed fgprisisespwithQ

atufat il 9 dndfWNR G %l ~ ,
(P01 s A s o e sl dates nytte?

B Mratniodn), diiieifiddrate Staep conaed tirhe edonpaend réddded

0.25 mmol ) _.obt ai ned i Step 11 of Exanpl e in,._.

B RRA @éé%%ﬁ.ﬂﬁ#ﬁ%ﬁ@ 99°.80e4 " Led by Silica gel
diet srdd sfAdpHh ehd phes Rhick)) pPald adivdmtBk 68588t BofBSund
nnn;g and 2M aqueous sodi um carbonate solution (337 I,

02&7° gmoldeldmbine Wbepdle afag shiteegoddder an

9 ok ALERIBNEDE whfICrs "GRG 'sqr._#0

After 3onp?gt?o§ %#E hg” ?@%Lt?%ﬁ? 3t y|52ce§a?§]3%8' S)s
Hr1 el skt e(28tded ,t O tHe r.8&ct(ildp 2% m xture, the

%a ers were separated, and the aqueous | ayer was

5G5 dcted with et hyl acetate. The conbi ned organic

| ayer was washed twice with saturated brine, and

dri ed ovenigodiun1 sul f ate. qugg filtration, the

g1l Lrat eSihas concentrgig $é¥\ reduced pressure, and

th bthi ned restdee wa urified by 30 silica ge

dhrdmat ogr aphy (chl ordfofm acet one=5:1) to give the
100! obj ect conpound (96[ , yield 84% as a yell ow

anor phous 0

1,4-Dioxane (200 ml) was added to

tris(dibenzylideneacetone)dipalladium(0) chloroform (1:1)
complex (12.5 g, 12.1 mmeol), (%)-2,2-~bis(diphenylphosphino)-
1,1’ -binaphthyl (15.3 g, 26.6 mmol) and cesium carbonate (66.9
g, 205 mmol), and the mixture was stirred under an argon
atmosphere at room temperature for 50 min. Morpholine (14.8
ml, 169 mmol) was added to the mixture, a solution of the
compound (50.6 g, 121 mmol) obtained in Step 3 in 1,4-dioxane
(300 ml) was added, and the mixture was heated under reflux
for 20 hr. After allowing to cool, hexane (400 ml) was added
to the reaction mixture and the mixture was stirred. The
resulting insoluble material was filtered off through celite
and the insoluble material was washed with ethyl acetate. The
combined filtrate was washed with water and saturated brine

(twice) in this order, and dried over sodium sulfate. After
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solid. 1H NMR (CDC13 400 MHz) (3) ppm -0.09 (3H, s),
-0.05 (3H, s), 0.76 (9H, s), 0.84 (3H, d, J =6.7
Hz), 1.19 (3H, d, J = 6.5 5 Hz), 2.39-2.50 (1H ),

ﬁll@l@ra'zt% ( dhe Mi1t3aA% 383 c{cﬂléen@bat%ds%nﬂlegs réélgliled
m, 4.15-4.22 (1H, m, 6.60-6 m,
RIESTNDE, (AW t§)e abteE netHr dS@eEﬁ@ Pu@uﬁl@dcbzwﬁlllca gel

.Th
Sl 8800 Sl e it 08 .o ucene
%in)retmblgmteettrkam)cﬂ:jcﬁatr mrr(pbumﬂd) (\®iZt. I3 @,1y(11el]/ti 50%) as a

%iut of tetrabutylannonlun1f|uor|de in
R Ff fr (212 111, 0.21 rmmwl), and the mixture

e MR (oped ;al 06 aeRz f erPepil @ f1ior &8 Shr. oEbBylion, s),

acetate and brine were added to the reaction 15

Fi %3 13 L6 t HEld &or S S -$Spdddyedr) radd 78hd 2Hguedus6. 99-7.05
erpwas extracted with ethyl acetate. The conbi ned

organic layer was washed twice with saturated brine,

Sreb dri ed over sodium sulfate. After filtration, the

filtrate was concentrated under reduced pressure, and

the obtaln resi due mas urified by 20 silica ge

tog;r hy (chl org:flor m acetone=2:1 to

6t®r m net hanol ]{?\0@ ve the object conpound
, Yyield 9157) asFa | e-yell ow solid. 1H NWR

( 3 400 MHz) (5) ppm 77 (3H, d, J = 6.7 Hz),

1.@ (3H, d, J=65Hzg 2.40-2.51 (1H, m,

2.88- 2. 93 (4H, , 25 3.62 (1H d, J = 14.2 Hz)

15 o 3D ok ety okl e« s
ﬁ%ﬁéé?%?ﬁ(iH*téﬂﬁg%?d%@fh&ﬁn 3?208m§§ (&Hl @)MS%SPugloRIof
tetrabutylammonium fluoride 1n tetrahydrofuran (90.3 ml, 90.3
mmol) was added, and the mixture was stirred at room
temperature for 1 hr. Brine and ethyl acetate were added to
the reaction mixture, the layers were separated, and the
aqueous layer was extracted with ethyl acetate. The combined
organic layer was washed with brine and saturated brine in
this order, and dried over sodium sulfate. After filtration,
the filtrate was concentrated under reduced pressure, and the
cbtained residue was purified by silica gel chromatography
(hexane:ethyl acetate=2:1 to 1:2) to give the object compound
(15.2 g, yield 96%) as a pale-yellow solid.

'H NMR (CDCl; 400 MHz) () ppm: 1.79-1.84 (1H, m), 3.03-3.09
(4H, m), 3.84-3.8B9 (4H, m), 4.74 (2H, d, J = 6.0 Hz), 6.92-
6.99 (1H, m)

Step 6

» »
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()" 1 H(0) i 0 OH The conmpound (73 ng, 0.13 nmol)
obtained in Step 8 and I|ithium hydroxi de nonohydrate
(11 nmg, 0.26 nmmol) were stirred in a mxed solvent of

t et r alyelt Qfda rfd74(@ ly), and walan (:%%Qlﬁee' YnabtLBO/ yag

tenperature for hr. Ethyl acetate and 5% aqueous

%%Vqﬁnm@dmm d2® 331 ut |ta;nphenarlaugenhmet e-39 g,
t ym r d_t

o L e Dol R IR 300 N coad D D) were

adey nedieor gard-codldyer, wasl whehedxtuwireewskt Btirred at room

sat urated br and dried,over _10 sodjum sulfate.

R e A 20 B | FEi Rl YRR CSNRLAR 1 L 6o o2 - 28

TinesiuC eth PIRSPHTE t ARG @t dibnedr gsi dug7 fﬁﬁélz were added,
treated with a m xed sol vent of hexane- ef hyl acetate.

the aelixdinrs &t ss Gitiigreds asolcbont bdmpgratiireafdoond min.

70 f“d&%}ﬂ égb%%W%% 5%@5?%3.%9WE%%Ratéggigg%aébggncentrated

wnﬁgr(ﬂﬁdqqad pieé%u&&H attd &he 6b8athéd rési@ué3thdpur1f1ed

8 Hz 31- 2.93-3, 00 (4H
bﬁfoﬁsl 92941HC ma@O% @Eyzr%ﬁanﬁ) etéYésaaeb@tﬁﬁp 1 to
Z@l ﬁ%(Hiv@3@he5bbjécQ7c6%Hou§H (4. 88" ,9§1éiﬁ18@% s a

17523(1H 200 70509 1T (k SH
whige epiid), 8.88 (1H, s), 15.44 (1H, br s) I\/IS

E 51 l e { €p 5 \
R R o P pBbin 02231 85 SERo ) 147853 89
M| mivad . 4di g, ved,i 8. eaﬁﬁeleralnd ﬁulfurlc acid

175_ﬁ1), and N- iodosuccinimde (31.4 g, 140 mmol)

portionwi se added under ice-cooling over 30 mn.
After the conpletion of addition, the 30 ice bath was
renpved, and e nixture was stirred at room 102
dienperat ure e@nl h reactlonqp 5
ie yatef C a||n| Ag sodium su

oY), and the onmXxXtWe was stirred ¥0

prf%jpitated solid‘wé% , [N]
0 /SI]<

To a solution of the compound (55 mg, 0.17 mmol) obtained

in Step 6 and the compound (141 mg, 0.25 mmol)} obtained in
Step 11 of Example 2 in 1,2-dimethoxyethane (1.7 ml) were
added tetrakis(triphenylphosphine)palladium(O) {6 mg, 0.005
mmol) and 2M aquecus sodium carbonate solution (337 ul, 0.87
mmol), and the mixture was stirred under an argon atmosphere
under heating at 80°C for 20 min. After completion of the
reaction, ethyl acetate and brine were added to the reaction
mixture, the layers were separated, and the agqueous layer was
extracted with ethyl acetate. The combined organic layer was
washed twice with saturated brine, and dried over sodium
sulfate. After filtration, the filtrate was concentrated under
reduced pressure, and the obtained residue was purified by

silica gel chromatography (chloroform:acetone=5:1) to give the
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collected by filtration and washed with water. The
obtained 5 solid was air-dried, and stirred in ethanol
(250 M) at 900C for 1 hr. After allowing to cool,
obgéc§0hbﬂlp$@§dcqbbeﬁgedybaldfM%)r aid an )}élilgivy%rﬁdl%hous
j ect conpound ( g, vield 499 as  a white solid.
sPiMMVR (DVBO-d6 400 MHz) (5) ppm 3.92 (3H, s) 7 03

REiCY 51?1 2D Mt ) Bl Gl 15 1 g o

0=7B TIE csh‘poOnEtl(ZiHA d, JZ—ZGMQ),Ob‘I.a]lme(dSH,n cSteb— 6.5

HEls 8- AD. 2200 (kB bt ) Lo i ot W oo 09 (583 (25, ™).

308824008l ) 198" emﬁdd¢d15amd22 herm) xhur & V@s-stég redi, m), 6.79
under heating at 750C for 2.8 hr under a nitrogen
(éﬁmo§bhe8e.27AH5r alt ofi g {Hlcodl, the reaction

ét gre was concentrated under reduced pressure, and
su jected to azeotropic distillation with tol uene
tvv||-.ce to gpve the 20 residue. gTo a mgture of ethyl

ano yplcoMat e (24.6 ggl €mite

. ran (125—t) wer d i et hyl am ne
fsq,lz. 17 mol ) and maghegi uln chllori de” (1.45 g,
10 Aand the m xtur s stliirkred under an

argbn at rmsphar 25 at room t@nperature for 1 hr, and
stirred at 760 or 3.3 hr. To this mxture was

dropwi se added a solution of the residue obtained
aboveThe tempah;xdr 0o6rmag, (@3014r11bm®1 ) tdietsslareed in Step 7 was

StOETSH L ReCKRPERTaPh DA Nyt IBLE U S TN b Grer of
t@@rqbﬁ%}@aﬁdnbnm 8huadded ﬁrﬁ%ﬁéﬁﬁc@rdﬂﬁce{rﬁaﬁélp 0.21

mxture in an ice bath. Toluene was added to the
TOFOR D 1 éndaﬁbet mxwy@rgas\eﬂel%@féraaﬁ eYéPOHTWé?mRﬁ@eWr@ for 1.8

I h
h ayeﬁ %‘%?%ét’-?on ritWI Ce e LSS SQdi Y x@geggen

carbon water 1n thrs
milkkeuie3 tr‘met legevaswenacespa pdeed Urded thedwepeous layer was

oGRS, 2K, BERLECLED o Lo, P20 OB sl ol 00 e
washedekdi88%188 3apPatety¥@lbPmsOldkH dried over sodium
sulfate. After filtration, the filtrate was concentrated under
reduced pressure, and the obtained residue was purified by
silica gel chromatography (chloroform acetone=2:1 to ‘
chloroform:methanol=10:1) to give ‘the object compound (73 mg,
vield 91%) as a pale-yellow solid. '

'H NMR (CDC1ls; 400 MHz) (§) ppm: 0.77 (3H, d, J = 6.7 Hz), 1.23
(3H, d, J = 6.5 Hz), 2.40-2.51 {(1H, m), 2.88-2.93 (4H, m},
3.62 (1H, d, J = 14.2 Hz), 3.76-3.81 (4H, m}, 3.87 (3H, s),
3.96-4.04 (4H, m), 4.15-4.28 (3H, m), 4.52-4.61 (1H, m), 6.49-
6.56 (1H, m), 6.86 (1H, s), 7.66 (1lH, s), B.56 (1H, s)

Step 9
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1H NMR (DMBO-d6 400 MHz) (5) ppm 1.17 (3H, t, J = 7.0
Hz), 3.94 (3H s), 4.00 (2H, d, J = 3.3 Hz), 4.11
L, J =7.0 H), 7.09 (1H, d, J =

(2H, q 13.7 Hz), 8.20

(1H d, J 5 8.4 Hz) Step 3 G 1002 | | COZEt O F O

h ’ -ucugﬁ (26.0 g, c7 peHi ned in Step

2 : @ sllspended—imr>t ol u § ),

di By ¥ ofnani de di nethyl F i} 3 nm, 85.1
t|rred under

") wasYadded, and the mi
Eggn ng at ®80C for 3.8 hr. ter allgmnng to coo
the reaction m xture. was cqong¢entrated under reduced

pressUe SomPouRe dﬂ?afnﬂedoréé.ra{aelwaebﬁmwieanb@tep 8 and

E&ﬂHﬁﬁ%!ﬂ?deil@@r%%ﬁbﬁ teRlY (hexage: @tﬁglmﬂ8ffa$§ré dtirred
to 1:2) to give the j ect conp ound (25.0 g, yield

ig8% miked pallaeps |c><£vvt§(§tr|abydrbﬁpm ((MQLHB and watgr (370

4, R0 Fch, Fenpitachrer oGs 2ap By | ) ety i s
a‘kﬁ;@dﬂz)potﬁs&u&nlﬁyd&bgeﬁ 841£it|e Eoldta.—oﬁ ﬁefﬁ)a&@ed to the

Step .4 0 Q_| COZE COZEt | OFN OFNH OH
'ﬁ?é'ptclc?r?p SurdYEre0 & lfYGGSnWEF? SBP%FﬁEﬁdf nAR{ efhg aqueous

fﬁyéﬂJﬂé§1éﬂﬂ¥#Et%glwﬁ%ﬁ4egﬁyllaggtﬁﬁgl)fﬂ@§ égdﬂﬂﬁgk'd}ganlc
chl orof orm m) roomtenperature for 2.7 hr. The
lraém RS i twisewsd tboagtnrateddoniber ardudeied over

s%rlf%g the @é?t flf‘@ga%fr %?éedf a]qﬂ%:({et qqatgle

reS| ayers Were separa or gani ¢
danaannmateﬁmﬂmﬂérwmbﬁuwaﬂeprébmuce) and theisletainddlisesidue

order, and. dr.ied over sodiumsul fate. After
W9 (rERATHR WD B MireRe SRATeRbNeErhe KRR CiAEl acetate. The

Prdigad 30 RIS ur %a%ocgiiéc%e&hb§ef§@££’@9éﬁ Cindledried to
product (873 ng). 104 Step

give the cbject compound (60 mg, yield B84%) as a pale-brown
solid.

'H NMR (DMSO-dg¢ 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),
l.16 (34, 4, J = 6.8 Hz), 2.31-2.45 (1H, m), 2.93-3.00 (4H,
m}, 3.70-3.75 (4H, m), 3.75-3.B2 (1H, m), 3.95-4.02 (1lH, m),
4.06 (3H, s), 4.07 (2H, s), 4.83-4.92 (1H, m)}, 5.17-5.23 (1H,
m), 7.05-7.11 (1H, m), 7.46 (1H, s}, 8.01 (1H, s), B8.88 (1H,
s), 15.44 (1H, br s)

MS (ESI): M+ 551

Example 17

Step 1

/@[ CO,H } :©: Co,H
rr—————
¢ F ¢ F

2-Fluoro-4-methoxybenzoic acid (25.0 g, 147 mmol) was
dissolved in concentrated sulfuric acid (175 ml), and N-
iodosuccinimide (31.4 g, 140 mmol) was portionwise added under
ice-cooling over 30 min. After the completion of addition, the

ice bath was removed, and the mixture was stirred at room
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OO0 | COREt 1 CO2Et I I ~1 O- FNHON OH OH The

crude product (873 ng) obtained in Step 4 was stirred

wi th potassi um carbonate (689 ng, 4.99 nmol) in 5
EBdEEfB@JfH'E%EindH%.”‘%thQSE?Efﬁﬁ'ﬂﬂx@ﬁréx%gé oured into
overnight. After "conpletion of the reaction, mé%er

kRl watge cogdtadiind nge sediadded lifo tehd 1k 8agt | ©h mingl by eand the

. S €. Se ated, _and_ . the organic_ | ayer. was
{08 S SR e aBne oS Pl oL L v
@it Teaettead] agaiin twialt oeit Byld aeehatewig8Rdwatért herhd obtained

ic layers were conmbi ned and washed with _ bri

S Ofr 14 e e Ead t6dedns BNBRPSUIREDENL] at 90°C
At er Hy tﬁ-@i:b?”all&@?n&'JcBr%Sl)Na@hégﬁgﬂl{ rv?é§q:c§irl%ted by
uct (931 ng) as

reduced pressure to give a crude pro
B ldetadrilaes $oidiveSte bdeot co@pziEnd| (ED2&tg, 1516€1d 09%) as
iy: Jhe crude product (931 ng) obtained in

%t@gt%_su%%lada'zole (170 ny, 2.49 mol) and
‘HemMRbUDMEGaRt 400 SiHM) @) pinde 3( 301 (3AY, si, 99.080kIH, d, J
wer.e stirre%fin di_net hyl f or mam de &5 m) at _room
T rper &2lre &G0 118y . dnarer End Behyl 13cd? al Bindp® )

@ 20 to the reaction mxture, the |ayers were
separated, and the organic |ayer was washed with
water (twice) and brife in this order, and dried over

bodi-di®fsul fate. A iPEFation, the filtrate was

ntrated undg fluced pressure, and the obtained
resi due was purified by silica gel chromatography 25
(hexan

cethyl acetate=2:3) to give the object conpound
(798 TE’(?, #ao&nézdf(?ls‘lsﬂepg?-gsm%om@}ét%w‘él.iq#wml was
B LOLINL s B0 109, 00y 3y S 65000 (8 s,
mnod9 argb dimethylformamide (56 pl, 0.72 mmol) were added, and
the mixture was stirred under heating at 75°C for 2.8 hr under
a nitrogen atmosphere. After allowing to cool, the reaction
mixture was concentrated under reduced pressure, and subjected
to azeotropic distillation with toluene twice to give the
residue.

To a mixture of ethyl potassium malonate (24.6 g, 145
mmol) and tetrahydrofuran (125 ml) were added triethylamine
(30.2 ml, 217 mmol) and magnesium chloride (1.45 g, 10.14
mmol), and the mixture was stirred under an argon atmosphere
at room temperature for 1 hr, and stirred at 70°C for 3.3 hr.
To this mixture was dropwise added a solution of the residue
obtained above in tetrahydrofuran (50 ml).at the same
temperature over 15 min and then stirred under heating for 30
min. After allowing to cool, 2N hydrochloric acid (175 ml) was
added dropwise to the reaction mixture in an ice bath. Toluene
was added to the mixture, and the layers were separated. The
organic layer was washed with water, aquedus sodium hydrogen

carbonate solution (twice) and water in this order. The
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(3H, s), 4.09-4.20 (2H, n), 4.36-4.44 (2H, n), 4.52
(1H, dd, J =8.7, 4.5 Hz), 6.86 (1H, s), 8.62 (1H,

s), 8.94 (1H, s) Step 7 0 \- q'OI CO2Et g CO2Et | I O
dli%uﬂeiﬂés(%dﬂbedymake@\hnaég §eﬁuﬁb&tﬁiésgﬁréheand subjected
conpound (200 ng, 0.340 mmol) obtained in Step 6

1 IR ia @i)lmtbdrl@ﬁlp% wigh godvenmotyicepke agsventhe

E%%s(%lt giw&#% P os(gﬁ %)gmﬂg%gﬂef%% %Foro% f‘?aﬁeljﬁ?‘flfc’lld

di NMIROf(DHBthElefl((Ol MBz)cotf! epm:81nyg7 QBB;L tpol) =i 1.0 Hz),

* LIB ooy e O 4PFer Sal Pom ot bbook: Lbt ks v 9= 7.0

Boet at. @and malgr gwer @ sagded)t, os Ebe(macal of 41 Xturgz)

t he | ayers were separat ed, and t he organi c layer was
teefheld with water (twice) and brine in this order,

and dried over sodiumsujfate. After filtration, t he

Lt eaEEe Was congeptr te@IEynder reduced pressure to

a tfl ack—brewn |r:_r? oys crude product (241 ng).

: ,0 B CO2Et CL Br C ON | 1

0 1 Nl +1 EN) CN) I I"FOOO\ 11'I< The
CrUdeﬁDﬁQ?%%%oﬁ%@l(@@)Oogtaned nfo B eBbraihde 29 ?tep 2 was

compound , 0.408 nmol ) obtained.in Step 6
10 smempside 1naﬁ@luene (125 ml), dimethylformamide dimethyl

atceégﬁqk' (s.l(lt rS" Hﬁenlé'spfioﬁ%'a%”elaaé' 88&8”( Qﬁd(%ﬂ ﬁ%x% was

wer e ‘m xéd W'th di met hoxyét hane
siuemsds unsiech eacdngoaat 530! fbr od. § . nAftérdaiioling to

an
oéi % e reaction mixture was concentrated under reduced

pressure, and the obtained residue was purified by silica gel
15 chromatography (hexane:ethyl acetate=1:1 to 1:2) to give the
ocbject compound (25.0 g, yield 83%) as a pale-yellow solid.
'H NMR (DMSO-dg 400 MHz) () ppm: 0.95 (3H, t, J = 7.1 Hz),
2.73 {3H, br s), 3.2% (3H, br s), 3.8B4-3.96 (5H, ml), 6.93 (1H,
d, J = 12.8 Hz), 7.70 (1H, s), 7.84 (iH, d, J = 8.1 Hz)
20 Step 4

0 0

| COEt | '~ CO,EL
M - — - I

(I) F "N 0 F "NH

The compound (700 mg, 1.66 mmol) cbtained in Step 3 and

L-tert-leucinol {234 mg, 1.%9 mmol) was stirred in chloroform
(7 ml) at room temperature for 2.7 hr. The reaction mixture

2% was concentrated under reduced pressure, ethyl acetate and
water were added to the residue, and the layers were
separated. The organic layer was washed with water (twice) and
brine in this order, and dried over sodium sulfate. After
filtration, the filtrate was concentrated under reduced

30 pressure to give a white amorphous crude product (873 mg).
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the m xture was stirred under heating at 80C for 30
mn. 25 After allowing to cool, ethyl acetate and
wat er were added to the reaction mxture, the | ayers
gﬁ%ﬁfﬁeparated, and the organic |ayer was washed with
water (twice) and brine in this 106 order, and dried
over godium sul fate. Afteg filtration, the filtrate
capt r at ed undeg;zfﬁr@egtpressure, and t he
gﬁiﬂfbﬁ resi due was ed by silica ge
%hroﬂg%, r aphy (chI8ro£%n1acetone:5:l) to give the
obj ectT c ﬁpound (217 nogyl 5. yield 93% 2 steps) as a
brown oi I’ 1H NMR (CDC13 48 MHz) (6) ppm -0.10 (3H,

(o T8, E2esbroplef T iPSng] oltpfiid i Seop fvas sirres

with pofassiom carbopjte3(689 (g 4,99 mmolb.Hn Hr),
.04 d._J = .5 4. 09-4. 20 (2H, 10 .,
dingbnyl PorfiamlaR, 13,R0  pnefe gheds s (£E sk, ifmione.

Mitet Cthpleddonlof Bhb, rda8tiBn, Watdr (dffl &ithyl scetate were

5.8, 2.9 Hz), 6.89 (1H, s), 8.28 (1H s), 8.62 (1H

agifeq; &p §he gepcpiop migburec the | layers waxe Njepapeted, and
n 7, I

t%%zgiggqunggyég ggﬁaggggggr?%%g%fﬁ{%ﬁréﬁé%?bpﬁﬁg%aﬁﬁe°u5

latyerwiwels extrechedohgeinnwbth ¢ehyhbatgtatreprandnall the

fluoride_in tetrahydrofuran (0.47 .47 1) at

oo eapuPabubERR ERPOREY S0 Y i Hildee he
orgactiiicolagext Was, dei Byl ceset sbeiwasshuFiter added, fandration,
t%ge 20 |l ayers were separated. The organic | ayer was

shad tiPtR WaBeFonFelfERYednandes needurehirraitre to give a
Aedpl-8duBYe930dndin aSub! BLEo fldTofq T trall on, the
filtrate was concentrated under reduced pressure, and
Step 6bt ai ned residue was purified by PTLC (first
devel opnent; hexane: ethyl acetate=1:5, second 25
evelpop t; chloroformmegh I =20:1) to give the
g ct] H%%ﬁpound_5166' ngﬁthZQQ as a colorless
I+"N"H NVR (CDC13 40Q W (5 ppm 1.00 (9H, s),
i.QQN%BFL t, J = 6.8'Hzp»"2.91-2.97 (4H, ), 3.62
(1H' d4 J = 14.4 Hz), 3.72-0.7

/S|~|<

The crude product (931 mg) obtained in Step 5, imidazole

(170 mg, 2.48 mmol)_and tert-butyldimethylsilyl chloride (301
mg, 1.99 mmol) were stirred in dimethylformémide {5 ml) at
room temperature for 1 hr. Water and ethyl acetate were added
to the reaction mixture, the layers were separated, and the
organic layer was washed with water (twice) and brine in this
order, and dried over sodium sulfate. After filtration, the
filtrate was concentrated under reduced pressure, and the
obtained residue was purified by silica gel chromatography
(hexane:ethyl acetate=2:3) to give the object compound (798
mg, yield B2%, 3 steps) as a white solid.

B NMR (CDCl; 400 MHz) (§) ppm: -0.09 (3H, s), 0.00 (3H, s),
0.68 (94, s), 1.06 (9H, s), 1.41 (3H, t, J = 7.1 Hz), 3.99
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3.80 (4H, m), 3.95 (3H, s), 4.03 (1H d, J = 14.4 H),
4.20 30 4.43 (4H, ), 4.54-4.65 (2H, n), 6.39-6.43
(1H, m), 6.67-6.72 (1H, m, 6.94 (1H s), 7.77 (1H,

(SB)H 85)614( b@ 48)201QEHSt ﬁlp 1@ 5604':4@ (&, QQ?Et4C$2' iH dd, J

2H é N) The co ound é
=082§9 r‘#mar’l HZobt él 8&d ﬂﬁ Sﬁép § Qad(lﬂtt ur‘@h% rbMﬂ.deS)
ggﬁ& ydrate (24 ng, 0.58 mmol) were stirred 5 in a

sol vent of tetrahydrofuran (3 mM) and water (0.6

m) at room t enperat ue for 4 hr. Aqueous citric acid
ﬁolut oa)agnd et hyl egate r-r @dded to the reaction

urg, ‘and—the> | aye?’s ejsébarated The organic
maveeras washed with wat 81 "N twice) and brine in this

J\.and dri ed over sodi O sulfate. After
f||treﬂ+£n the filtrate wa @ogcentrated under

reduced|p¢éssure to give the ob]qét compound (146 ny,
yield 92% as a white solid. 1H NVR (DMSO d6 400 MHz)

(5) pﬂrrm:.&tﬂ&e( B, the, cBmPBuhdH[200 mg, =0 4340 Hmol)3.oBtained
(44, t, =.4 4. .11 (2 , 4.0 15 (2H,

1&5 'gtfpoéJ (5S¢ E)masoiét?%iﬂb?ms(a ﬁi%@m@ 3575 rwfr) 20
potidssm 6c30269210bHngM 1. 520$m3153aﬁé 1M-7.54

(1H S)rm:?% (1H, s), 8.79 (1H s), 15.39 (1H s) Ms
bipdidip ygwoseiaaﬁgv gepsooensi répcll @r@anadwu—lm

N e e

, I'n con fur
sadifcbx( 8 ﬂﬂ)mlandaéuatmgredltnderaneatiﬂgzﬁkrﬂ0°03$o& 1 hr.

AP ot aae e iRyl se et Lo 25 00l 08 B uaaen o
the reaction mixture, the layers were separated, and the
organic layer was washed with water (twice) and brine in this
order, and dried over sodium sulfate. After filtration, the
filtrate was concentrated under reduced pressure to give a
black-brown amorphous crude product (241 mg).

Step 8

Osgy”
RN
The crude product (241 mg) obtained in Step 7, the
compound (126 mg, 0.408 mmol) obtained in Step 6 of Example 1
and tetrakis (triphenylphosphine}palladium(0} (20 mg, 0.017
mmol) were mixed with 1,2-dimethoxyethane (4 ml), 2M aqueous
sodium carbonate solution (0.7 ml, 1.4 mmol) was added, and
the mixture was stirred under heating at 80°C for 30 min.
After allowing to cool, ethyl acetate and water were added to
the reaction mixture, the layers were separated, and the

organic layer was washed with water (twice) and brine in this
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m xture was stirred at roomtenperature for 1 hr. The
reaction mxture was poured into ice water, and the
m xture was stirred wunder ice-cooling. The

F RO} Didrf Rhi%Q] It S Qe ehedaly, fAHEAF O AN on, the
washed with water. The obtained solid was dried 30
Linktera e dage FPIeesdrd egh usgdeC sedupeghpressyree ahd the

j £ : d " , wyi el d. 909 '
TOE e ST Y szt elod Bi%358 es Ehi¥Seograpny
) losifepn? dedtonB=5CARHEGl gie EhAOBLNERL Scdipound (217 mg,
co (% 0.9, 21 nmol) obtained in Step 1 was
%%&g% i%nstt%ﬂsih)?&réfgﬂfﬁﬂn( %Erﬂ) and, after
"HCRMROQLDRY, 446 gty ! @Y pem(3-03 161 .(3A2. 4) Bl hoVRsH, s),
added. qI sobut yl ch?gr(?g]arﬁgglnat e (2. é? n , Y55%3 n;,\ml?l ) s)
Quels’ aldtted sdr-opwil$e, (98nds)t héd - AlxtdHe WasJsti ¥r2dHat, 2.96-
S npeyr ature f~ror, ,40 i n. 119, Sodj.u or ghygdr |
1T BT " 000 fiae {03t R Bt ap e 28 R @,
=M b .Ur élz)and .\&it €rLH(5dpl 7 wadSaddad) dr opogsé. ye(2H) m),
' T m_xt ur s.stirred gt the sa enperature
o5t 5P i o 2ol 4dfedofo vnE Felorf o B ke fes1 (1H,
&f)d & he grist ure wAs exyeagiad whthgeLhylgacetetgz), 6.89
After partitioning, the 15 aqueous |ayer was extracted
With SBtrhyB- 28c dildly e S) Th8 - €8ntbilHeds) or gani ¢ | ayer was
wi th saturated agueous sodi um hydrogen

carbonate solution and saturated brine and dried over
magnesi um gul fate. After filtration, ghe filtrate was

me@ﬂtwwﬁder reduced cpt‘?«éﬁ. E: _I,gbzﬂe a crude
K&nun@b Qﬁ2.97 g Step SIED ?ﬁim'? al o |, F
. N .
S &y T
/1

The compocund (217 mg, 0.315 mmol) obtained in Step 8 was
stirred in tetrahydrofuran (2 ml) with a 1.0 M solution of
tetrabutylammonium fluoride in tetrahydrofuran (0.47 ml 0.47
mmol) at room temperature overnight. Water was added to the
reaction mixture, ethyl acetate was further added, and the
layers were separated. The organic layer was washed with water
(tWiCe) and brine in this order, and dried over sédium
sulfate. After filtration, the filtrate was concentrated under
reduced pressure, and the obtained residue was purified by
PTLC (first development; hexane:ethyl acetate=1:5, second
development; chloroform:methancl=20:1) to give the object
compound (166 mg, yield 92%) as a colorless oil.
'H NMR (CDCl; 400 MHz) (§) ppm: 1.00 (9H, s), 1.40 (3H, t, J =
6.8 Hz), 2.91-2.97 (4H, m), 3.62 (1H, d, J = 14.4 Hz), 3.72-
3.80 (4H, m), 3.95 (3H, s), 4.03 (1H, d, J = 14.4 Hz), 4.20-
4.43 (4B, m), 4.54-4.65 (2H, m), 6.39-6.43 (1H, m), 6.67-6.72
(l1H, m), 6.94 (1H, s), 7.77 (1lH, s), B8.61 (1H, s)
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To a mxture of ethanol (15 m) and water (5 m) were
added reduced iron (3.56 g, 63.7 mmvol) and amoni um
chloride 25 (3.41 g, 63.7 nmol). To the m xture was
sirgpwigse added a solution of the crude product (2.85
g) obtained in Step 2 in tetrahydrofuran (15 m) at

70 and the m xture was stirfred urfler heating at

B | OFt After _al [Chw %t he reaction
m g filtered throug ~Nethyl acetate 30
an Nsatu%!\qd aqueous sodi u rh:r og,gh\car bonat e

o) ujl on o added to then& trate, gand the | ayers
wer® separated. The 109 aqu us | ayer was extracted

Wi th ety l-ARhudle: (1880mbhe o . $85PHASY) Oéﬁéé“iﬁeéiai/ﬁrStep 9 and
was washed wth saturated aqueous sodi um hydrogen

Jddﬂblomathe/dsmmeomoanhyslaauﬁat(éé bgi N, S@rmmod) iegre stirred

ver nes| | fat er, filtrati heflltrate
B RS TRt o8 Ser bbb ER AL Lo it Lt S0 6
bt aithedont e:%‘rr@i&&a\ﬁ&&eplﬂbhsf 4eHrhy Adudémss geitric acid solution
chrormt ography (hexane: ethyl acetate=2:1) to give the

3] EH oA Vo588 agded! EPdtQS%EQCE%%s‘TlX'@UF-FNVF@nd the

](agg;)]sg © 68@%}%&@%@?3”1%& gﬁgé é.l; ’wa?s 3955(1‘1%'3 WA'th water

v, CeD. @DIEIz)brlStBethﬁlE o@dem@nd:o&medh oG Fodium |
N 1 5

éucﬂ‘% eobrlélfﬁg £l g%gtgbrgnaﬁaegf%[ egud-{n%ﬁ once%trated under

niacnmdmb@ﬁteessﬁﬁe%oggﬂré €heneb) et &Smp@ﬁmhym@fmgﬁryleld
E{?é? r% was heated _ under ref lux for 48 hr. D -
& WhditaSedisre (508 ny, 2.32 mmml) and

1ﬁekﬁﬁh)(ﬁpl§6“&?n@0d 21H4)) (48T Epﬁddgdsabo bhe E?acé'@@ (4H, t, J
m Xture he m xture was~ heat ed under refT ux or
3.3 #z) Di3-t7dr t(4But ¢l di cadbB8nBee, £208-4,1D. LHnoh), 4.05

e e gL oS e e Pl S 15 20
UrRjem)r,educadepresgade and vheleht aBneﬂH; as) due. SMaS(1H, s),
PYITISE ), 8.70 (1w, 5), 15.39 (18, s)

MS (ESI): M+ 547

Example 25

Step 1

F CF
cl D/COZH CI:©,GOZH
—_—

F F

NO,

3-Chloro-2,4-difluorcbenzoic acid (5.0 g, 26 mmol) was
dissolved in concentrated sulfuric acid (15 ml), and fuming
nitric acid (1.43 ml, 33.8 mmol) was added dropwise under ice-
cooling. After completion of the dropwise addition, the
mixture was stirred at room temperature for 1 hr. The reaction
mixture was poured into ice water, and the mixture was stirred
under ice-cooling. The precipitated solid was collected by
filtration and washed with water. The obtained sclid was dried

under reduced pressure at 50°C overnight to give the object
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by silica gel chromatography (hexane: et hyl
acetate=5:1, 4:1, 3:1to 2:1) to give the object
compound (2 4 g, yield 95%9. 'H NNR (CDC13 400 MHz)

H, (1H, t, J = 25 6.4 Hz),
4‘9‘37%&?% RN })]ﬂzjgogﬁé ‘60 (1H br s), 8.08 (1H,
IIH, NBIR= (EDSlet}O(BtNH)z)S FB)Fppﬁi @GH78l (i1HBr ddf JF=CBNH, 7.2 Hz)
%g 0O O The conpound (2.14 g, 7.29 mol) obtai ned

p 4 was 110 dissolved in chloroform (20 m),
trlphenylphosphlne (2.06Fg, 7.87 mmol) and carbon

pgm de (2.66 g, ©8: |) were added, and the
m re was stirted atp m t enperature. The reaction
Xhg!r € was concentratednunder reduced pressure, and 5

t he 6bta|ned resi due was purlfled by silica ge
chr omeitheg reagpipounchebtafe g; hi2dr ofiodin sbhrajneddihugtéprl was

Yasied i) oSt JRbRIS S8r° CpEligtafce-cooling,

ﬁ@lﬁwmﬁﬁu@l VE dghengbjzect) aaeRouRds( 248449, Jysceﬁuatyl
599 as a solid. 10 1H NVR (CDC13 400 M)

(3)
hBFqEbEatel (B §2AL,d22) I-mmpl) WaF, agded gIepwbse, and

e Follyitad o8, 3 PSS o Bhefafe, BB pin.

Bium ba@dBiydridd & .18 gon3la$ pasi¢dwbhraddbdato the

| ut i f th 49 1.39 mol) .
LD s, SPOURCE8, 05, Ty B Mobpary over 1
i ai med mﬂxﬁhQE %ésOEtE¥§€B|§t2the same temperature for 30

min, water was added to the reaction mixture, and the mixture

was extracted with ethyl acetate. After partitioning, the
aguecus layer was extracted with ethyl acetate. The combined
organic layer was washed with saturated aqueous sodium
hydrogen carbonate solution and saturated brine and dried over
magnesium sulfate. After filtration, the filtrate was

concentrated under reduced pressure to give a crude product

(2.97 g).
Step 3
F F
clji:raoﬁ C'I::r“on
—_—
F F
NO NH,

2

To a mixture of ethanol {15 ml) and water (5 ml) were
added reduced iron (3.56 g, 63.7 mmol) and ammonium chloride
(3.41 g, 63.7 mmol). To the mixture was dropwise added a
solution of the crude product (2.85 g) obtained in Step 2 in
tetrahydrofuran (15 ml) at 70°C, and the mixture was stirred
under heating at B0°C for 30 min. After allowing to cool, the
reaction mixture was filtered through celite, ethyl acetate
and saturated aqueocus sodium hydrogen carbonate solution were

added tc the filtrate, and the layers were separated. The
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tetraki s(tri phenyl phosphi ne) pal | adi um(0) (62 ng, 0.054
mmol ), and sodi um carbonate (340 ng, 3.21 mol) in a
m xture of 1,2- dinethoxyethane (4 nl) and water (2
r n S [ S d

o ey e g Rl Fath FEnPRCaReLaLED diiTEne
dambwne@b@E@E@l@ndayatuwa&edaahaéousthodauurahqdramnﬂnus

bonat e, _sol uti on mer add o_the,reaction

S BBt are  Se L 1PR R EhE e ne and

drayey oves m@ghb@(ihﬁids\&ﬂltht@t hyA f et il 16 r s, 0 rdened 1t rate

organi c | ayer was 25 washed with saturated brlne and
Wﬁﬁt&?ﬂ§@@¢r§§§ﬁuﬁp§GFf5?€UCG¢VPé?SFPF?ra@ﬂ%nth?rﬁbtalnEd

G e o e S gy o

t he obt ai ne S purif y s
(Ceremst: eghydhpcehexane: &t hjb ateeatkbs2olject lcdipeund (1.50

|ve he %bj t co ound (649 ng, yield 85%. 30 1H
£5%4 S{3) ppm -0.08 (3H, s), -0.06 (3H,
1E)NMR11@D@13774(J((9&41H253) 8@ §ﬂ>m(3t| 75 (;13 Br7sHz)3.49182H, br

8 (9H, s) 38-2.50 (1H .
f891 (6§H 2§1)v ds §2"339? H%hH 6ny & &1@0 ‘idOE}J(%I-P ¥ ,7-0 Hz)
4-44.21 (1H, m), 6.50 (1H, br s), 6.73 (1H, s),
7 (1H, br s), 8.18 (1H, s), 8 64 (1H s) 5 Step 7

F 0- F O Cl Cco2me C CRMe | 1~ Il FONFN

A O ) NH2 0 09&il i 1< The conpound (645 ny,

0. Hﬂol)uebparned tep 6 was stirred in a m xed
folvent of trlfluo ic acid (2.5 m) and

chl’'Otoform (5 m) roon1tenperature for 0.5 hr. The

10 reaction m xture was concentrat ed under reduced
press%r%olEQQOneBEykh@C@Bﬁ SuM@s ( fdﬁ % Obt alfied ned in
resi due. The organic |ayer was was saturat

Sagpecusnsodiivtrelydbuggh dtaabboadeesol u54 om, (Ini€eymol) in
and atur ted br.i this, or

e_ | nd dried oyver .
G RO AR AP al ) RH cPaPi PEFEES RRSThe 951 [f 4P br. Di-
t\m—wmgeneﬁataeﬁouader pedugg(f PIB3Sth®l) adrh the: rahydrofuran
obt ai ned resi due was gurlfled by silica ge
@hF@ﬁaW@ﬁﬁaﬁﬁﬁed to the reaction mixture, and the mixture was
heated under reflux for 30.5 hr. Di-tert-butyl dicarbonate
(2.0 g, 9.2 mmol) was added, and the mixture was heated under
reflux for 16.5 hr. The reaction mixture was concentrated
under reduced pressure and the obtained residue was purified
by silica gel chromatography (hexane:ethyl acetate=5:1, 4:1,
3:1 to 2:1) to give the object compound (2.4 g, yield 95%).
'H NMR (CDCl; 400 MHz) (§) ppm: 1.53 (9H, s), 1.98 (1H, t, J =
6.4 Hz), 4.73 (2H, 4, J = 6.4 Hz), 6.60 (1H, br s), 8.08 (1B,

t, J = 7.8 Hz)

Step 5
F F
cl oH C'I::r“ar
Trrr—————
: ;
NH
XDYNH >r j[;’
0

The compound (2.14 g, 7.29 mmol) obtained in Step 4 was
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(chl or of or m net hanol =10: 1) to give the object conmpound
(454 ng, yield 82%. 1H NVR (CDC13 400 MHz) (3) ppm
-0.08 (3H, s), -0.04 (3H, s), 20 0.77 (9H, s),.0.85

d
%f%ﬁ?%?igiﬁfighiﬁgékgrézk?g(ﬁtg trigﬁeﬁyﬁgh&g%Plne (2.06 g,

T 891 T lgo anpHcapp omtenrabzgmeqiei (%) 666934 602LOHI(1‘21H were

i Bl Uy, kg heg o G v

K§ﬂ¢tﬂwH2mixﬁpn©’ﬁas~ceﬁbeﬁtréte60uadenlnéd@@e@fptéﬁSure, and

0. 323 lL).. qbt
%ﬁm%%r?&“%@g qu@lu&swﬁﬁngrbﬁﬁ‘-}ﬁleglégcgf ?"Iago‘?‘ﬁf (%hmrslatography
Oﬁﬁkdﬂﬁﬂﬁﬁlﬁr%ﬁthohqtXBYEnShEQEtHSr(éﬂeétedowﬁghnwg&ane. The

and the m xture was stirred at roomtenperature for .
revipitatied seddd vasnceldpetadsbrohitbhratien amdiedried under

e t d eous
%e%ﬂf&o O P oty BFE BhTeRPOR SRl Y S g
SH)aiaze@d soddiddue, and the |ayers were separat ed. The
r [ mash d wth_satur ted rine
A RO SonP ragEdiat @1 P 1ABRerORT £ fohe Tk dr I -
1f.id 23t e ey qqggea&rgged7uggerlﬂedgce§ =Ppiessge to
ive a crude product (233 ng). 10 Step 9 FOFO d 1
ﬁgEeIPéOZI\/ECI I~" 11 C02M FONFOONHONC

0,SI~ O-Si ~ The crude product (233 ng) obtained in
Step 8 was ssglved in dlnethylfornanlde (2 m

sqdi Um hydri de 1D, 0. 485 nnDW) was dhd

%‘?@/\and he o kyfne Gl , Etine
0. NH ? X S NH ? “Lj

0y AN M Yy

7%:
7%:

Argon was passed through a solution of the compound (497
mg, 1.39 mmol) obtained in Step 5, the compound (600 mg, 1.07
mmol) obtained in Step 11 of Example 2,
tetrakis (triphenylphosphine)palladium{0) (62 mg, 0.054 mmol),
and sodium carbonate (340 mg, 3.21 mmol) in a mixture of 1,2-
dimethoxyethane (4 ml) and water (2 ml) for 2 min, and the
solution was stirred uhder argen atmosphere under heating at
100°C for 0.5 hr. Ethyl acetate and saturated agueous sodium
hydrogen carbonate solution were added to the reaction
mixture, the layers were separated, and the agueous layer was
extracted with ethyl acetate. The combined organic layer was
washed with saturated brine, and dried over sodium sulfate.
After filtration, the filtrate was concentrated under reduced
pressure, and the obtained residue was purified by silica gel
chromatography (hexane:ethyl acetate=2:1 to 1:1) to give the
object compound (649 mg, yield 85%).
'H NMR (CDCl; 400 MHz) (§) ppm: -0.08 (3H, s), -0.06 (3H, s),
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15 stirred at the sane tenperature for 15 mn. Aqueous

pot assi um hydrogen sulfate solution and ethyl acetate

were added to the reaction mixture, and the | ayers

overe S ed. sl 0ani 6 - Byeraups yeshedsi L, 5 - 6.5
wat er and saturated briné in this order, and df

Fader lrdgndSBumssul BaB8-2ABPer 1H; | mi at BoB9 { Bid, 2@), 3 92-3.97

i trate _gonge at upder reguc pressuge-to
R i el S P T g s T S
s, 16.73 (@8, Ms),F7+-80 NI1E, Obv &H, 8.M8C1R, Is) Sig/é4 (1H, s)
éi? grude product obtained in Step 9 was stlrred in

trahydrofuran (3 nl) with a 1.0 Msolution of
tetrgbut yl angoni um fl uoride in tetrahydnlrofuran (485

gler 9 485 ~ Dimlchuand acet i ¢ gpciid Bo,@/ ol ) at
roo at re 113—fe+ 5 hTheaftlon m xture
wa§ conée ﬁded under reducBd¥ pfessdfe, and the

atWed r ue was purified B sil] a gel
r dmat ograph%é’chl or of or m et hanol 15:%3ito gi ve the

object conpoundf(l?S ng, yield 98% 3 sxeqé). 5 1H
NMR (CDC13 400 MHz) (5) ppm 0.76 (3H, d, J = 6.7 Hz),

1.24 Tﬁ%Hcoﬁpo&na @6@5Fﬁ§; @ @@9%m%&lﬂaﬁbt5@ned in Step 6 was
2.43-2.53 (2H, 47 (1 Hz), 3.71
stimred i a W§6ﬂ2¥01398*6 @Bl—trlﬁ}HOEOEQEQET(BZH agld @R.08ml)

R T e

rSeepith Mi@tOreCab toficéntrOCEAEUGIEr | rédicdd GHdsure, and
' ONE |1~ 0c NOHd OHd . The compound (175 , 0.311
e&&gp)ags%ﬁpﬁeaaﬁnagg%g %9 thy é%%aihe residue. The organic

layer was washed with saturated aqueous sodium hydrogen

carbonate solution (twice) and saturated brine in this order,
and dried over magnesium sulfate. After filtration, the
filtrate was concentrated under reduced pressure, and the
obtained residue was purified by silica gel chromatography
(chloroform:methanol=10:1) to give the object compound (454
mg, yield 82%).

'H NMR (CDCl; 400 MHz) (§) ppm: -0.08 (3H, s), -0.04 (3H, s),

0.77 {9H, s), .0.85 (3H, d, J = 6.5 Hz), 1.19 (3H, d, J = 6.5

Hz), 2.40~2.51 (1H, m), 3.52 (2H, s), 3.88-3.98 (SH, m)} 4.01-
4.09 (1H, m), 4.14-4.22 (1H, m), 6.34-6.40 (1H, m), 6.78 (1H,
s), 8.30 (1H, s), B.65 (1H, s)

Step 8

ci | 3 COM cl | R COMe
&

FON - FD

N
NH, ' O -NH
‘ Y\o/ T Yl\o\/
SIT<
To a solution of the compound (187 mg, 0.323 mmol)

obtained in Step 7 and pyridine (53 pl, 0.65 mmol) in
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['ithium hydroxi de nonohydrate (26.1 ng, 0.622 mol)

were 15 stirred in a m xed sol vent of tetrahydrofuran

(2 M) and water (1 m) at roomtenperature for 1 hr.

M FSRGH O WM Wl WeRlednQUERELIFEBAL YL ehhoride (44 41,

hydr ochl ori(lé12 acix)d, aar]d tﬁe m xture vvas%gxtrac?g%i svi t(% H

&t Immdadt.atend the ovganire Wagesthasedashetdoom témperature
bri ed r_sodiumsulfate.. After

3 1 M ERe, RRePT bR B e i e e i e

restluset] presssaw, e ethuyd bhetahbabnadskesrduedvwagueous sodium

treated with a m xed. sql vent of hexane-ethyl acetate.

’ P FINET S SRS VeGP BEfed by FRPtpPRERbRed |
2yl flid e dele ﬂ%@%%%deE§S§HbSr59ed9'Vﬁhérgkqﬁﬁfﬁﬂlayer was
conmpound (92 ng, yield 54% as a solid. 25 1HNMWR
WIVEsd a6 t3oGarptes) bppne, 0and @8leddevdr-mggdesizym sulfate.

A g e inp EhecgeiOps eohlentridaindgy reduced

FresbUu2Htd gile= a7 cdudez brodué8d- 3283 ©dH. N,

10 35A 06 (IH m, 4.03 (3H s), 4.10 (2H s),
A93-2%.91 (1H, m), 5.19 (1H t, J = 5.0 Hz), 7.45 30
(1H dd, 7.6, 7.6 Hz), 7.45 (1H ), 8.12 (1H, s),

& 2) ,coMe 45 (1H < M LE f 549 114
EXE P JStép 1-6-e0 1 QU2Ft JOglIJI02Et 11 0O N
F i A mixture of Fhel c8nmpould (217 ng, 0.369

) qbb ed 5in Step 6 Exanpl® 17,

bi S¢pigpacol &g di boron (103 iy, 0.406% gl ),
pot assi um acet a}<e (109 ng, 1.11 mol) andi<[ 1,1 -
bi s(di phenyl phosphi no) f errocene) di chl oropal | adi un(11)

di chl @h@r@r&@%ep&%a&htcggpbefﬁg( 680 FRindd 074 $HE} )8 ivhs
di nethyl  sulfoxide (1.6 m) Was stirred under ‘an
Hrfor vedhdspelérmethydéprnompdat i(Agmbl , 8oiiwn lydwide (60%,

ter al l-owisrg 0 celate and.brine. were

Y . . . .
?dc?eé“ﬁo % \t?g%r g‘g‘%tlﬁoﬁg% géﬁ%‘é agng 'hean%dcx S FERpRge was

15 sttiirmmreed aat theomatenpempeyaturdheor esbl himg Aqueous potassium
hydrogen sulfate solution and ethyl acetate were added to the
reaction mixture, and the layers were separated. The organic
layer was washed with water and saturated brine in this order,
and dried over magnesium sulfate. After filtration, the

20 filtrate was concentrated under reduced pressure to give a

crude product.

Step 10

GICDZMe ¢l O O  C0Me
SLAS S4Re
Oﬁ \r 0 / 0§L7 Wﬁ OH

The crude product obtained in Step 9 was stirred in
25 tetrahydreofuran (3 ml) with a 1.0 M solution of
tetrabutylammonium fluoride in tetrahydrofuran (485 ul, 0.485

mmol) and acetic acid (55 pl, 0.97 mmol) at room temperature
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i nsoluble material was filtered off through celite.

The layers of the filtrate were separated, and the

organi c layer was 15 washed four times with saturated

£y e and gnbedeQuel o8 ofi ¥ rsubd At SonfMdi&fated under reduced
filtration, the filtrate was concentrated unde
nreaﬁme@,pra@sisabe pbtglmedarbs@vmeanasppuu:sfmcdldtey silica gel

%rroqn%qg't g(é%%%ly %& ro rB:Ne ?nPlFl%\@ ?I\glx%oél':lg oobject

dbr@dundlng 7@r wde @rli@ddCBB%ZSG sogpebtained in Step 1,
.t he ound 100 ng O 306 mmol ) obtalned |n Step 6

fN@aﬁﬁntlié o, Mitz) ppm: 0.76 (3H, d, Hz), 1.24
(31,1 aKi %(U'E.pf@e@l&')thS@ELer@aKtﬁd'Hmoi 45—02 S804, m),

0. 609 é mmol) were m xed W th di met hoxyet hane (2
3an®4 Af, AQuedus 24 .80Hrzlm daibokale ’sol@t*oﬁ 1612 Al3.86 (3H,

22 [ )z 0as, ,ad the m_Xx
dder %aﬁ*ﬁggéf dods, 378, bnea L LE B8 éﬁ‘%vfﬁgo (3H,
m)g ®dl7, (@Hhyls)acetate7and WAHPrmyer 2. adde:dH,toS ,th}e 56 (1H,
reaction mxture, the |layers were separat ed, and t he
gueous | ayer was extracted with ethyl acetate. The
iijned organi c | ayer was washed twi ce with brine,
dried over 5 sodiumsulfate. After filtration, the
fllﬁrate was concentrated umder reduced pressure, and
~o(mg3|due was ¢ EgHby silica ge
Qgk aphy (hexanereth 1:2 to
Ehi pr acetone=5:1) to glvena.%# mn anor phous
Iy EDYI i ed product (ﬂ 10 tep 3 FOFO
a i 2Et C COZEt F NO HF Ol H C0) Os
C0J Oﬂhsheoebedﬁay(@vslﬁa;edopwﬁ%&hoiﬂ%mlr%& ald"@tep 10 and

in Step 2 was stirred in tetrahydrofuran (0.4
Dttt v hygrnksdbumpuﬁhyeratetK&@ulym@nn®rﬁlﬁnMMQkﬂ|wh;e

sﬂlﬂf%%t ngfgﬂg gnsg§§e£t 8f0§gtrahydrofuran {2 ml) and water

(1 ml} at room temperature for 1 hr. The reaction mixture was

neutralized with 2N hydrochloric acid, and the mixture was
extracted with ethyl acetate. The organic layer was washed
with saturated brine and dried over sodium sulfate. After
filtration, the filtrate was concentrated under reduced
pressure, and the obtained residue was treated with a mixed
solvent of hexane-ethyl acetate. The precipitated solid was
collected by filtration and dried under reduced pressure to
give the object compound (92 mg, yield 54%) as a solid.

'H NMR (DMSO-ds 300 MHz) (§) ppm: 0.72 (3H, d, J = 6.4 Hz),
1.16 (3H, d, J = 6.4 Hz), 2.10 (2H, tt, J = 7.4, 7.4Hz), 2.42
(2H, t, J = 7.4 Hz), 2.31-2.44 (1H, m), 3.74 (2H, t, T = 7.4
Hz), 3.73-3.83 (1H, m), 3.95-4.06 (1H, m), 4.03 (3H, s), 4.10
(2H, s), 4.83-4.91 (1H, m), 5.19 (1H, t, J = 5.0 Hz), 7.45
(lH, dd, 3 = 7.6, 7.6 Hz), 7.45 (1H s), 8.12 (1H, s), B8.8B(1H,
s}, 15.45 (1H, s)

MS (ESI): M+ 549
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15 mmol) at roomtenperature for 5 mn. Ethyl acetate

and brine were added to the reaction m xture, the

| ayers were separated, and the aqueous |ayer was
Jdeghwith ethyl acetate. The conbined organic

| ayér was washed twice with saturated brine and dried

&l lsodiumsulfate. After filtration, the filtrate 20

was concentrated under  reduced pressure, and the

obt aitned residue vva;%ui fied by PTLC

( £&Ftm acet one B €0,Et he obj ect conpound
yield 13% 3 step a pal e- brown anor phous
sol%r 1H NI\/R (CDCL3 4001 8) ppm 1.02 (9H, s),
L} = 25 7.3 89293(4Hn)372
(1H, d, 148Hz), 3.76- 3.8% (é 394400
(4H n fzo 4.44 (4H m), 4.63

R ikl %%“czﬂhgﬁégizﬁ JIEXTRC I
JJn IStlepOBRII £ ExlmbllE QTI,\I bﬁi}s (blﬂaa:ﬂﬁaaa)éib&bm(m3 mg, 0.406

ure of the conpound g obt ai ned
T e p 3 2RI AT ARBF Gr AROPIREr Al ) L Aok eAnq 16D 11"

B&%S(dlﬁ%@%@lbhbgbﬂqhez GEeXbaenaPALRY 95 AL Sa{ Badi R 1 T)

, e mxture was stirred at room
qmmﬁéaﬁ@r (2:3) heomplEs, (égm@usop@wmm in dimethyl

S8 %ﬂl%ahﬁ S%5§t59ﬂr¥@8 Qg %gtéﬁ %r o a ?éﬁﬁgre under

m xture, ure was ex
hediingaaet 80eC fhe Zambi n@;ft@t:ganu.ebwhagetowasOwasbeﬁyl

tw.c wth saturated brine and dried over sodi um
2GHPEEe AN PEANEOWETFL rAEPENtO HRe 1 TPRFREQN ik ture, and the

rEaeRRt kakedtynday EEdHSSﬂ t@ﬁﬁéfgfﬁxeth@h@b&@éﬁT%lng
residue was treated with a m xed solvent of

ineedpblet mptegdelavas Shdtenedprtti phroughl colite. wihe layers
OlLEclad kLl LLCR! LB a00 ! 1 86! Bl e e B! vas
WMRe@DIﬂB@rdﬁlﬁaé@ M::IZIQ éBtupaﬂédObﬂﬁné QEHnd Sdried Brex Hodium
s&iﬁ?t@?)hAEt%gégifgiééQénfnthélé%iéiSEt %Qg éggce%tﬁgted under
reduced pressure to give a brown amorphous crude product (230
mg) .

Step 2

O.cho,_ft + ; B CDzEt
Ny ) e
K i1<

The crude product (230 mg) obtained in Step 1, the
compound (100 mg, 0.306 mmol) obtained in Step 6 of Example 16
and tetrakis (triphenylphosphine}palladium(0) (10.6 mg, 0.0092
mmol) were mixed with 1,2-dimethoxyethane (2 ml). 2M Aqueous
sodium carbonate solution (612 pl, 1.22 mmol) was added, and

the mixture was stirred under heating at B80°C for 25 min.
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Hz), 5.13-5.19 (1H, nm), 7.02-7.08 (1H, m, 7.52 (1H

s), 8.01 (1H s), 8.78 (1H s), 15.37 (1H, s) M

(ESI): M+ 565 20 Exanple 51 Step 1 0 11 CO2H I |

HA2ft alﬁoﬁlmgmoacwipee&hgm ake2atbUgng- @at@ﬁ%@ﬁé%&@d to
acid (4.79 g, O nmmol ) and di net hyl f or mam de (69
theogeamiiien ﬁuﬁr@ru@@nethgsl@mrm yeyassapaeatedi oihlydi the

S e et Mot poReabiraBhiatey B sombined

qnganuaahﬂyercmaseWESHEddtumderwieﬂubeﬂn@;esn@r@rl@@dover

TS =5t ahrEatr EoF HERHET (R ol U auF (uene

dbﬂidﬁﬁbat@@duh@%r39eﬁﬁbéﬁ|9Be§@§rédd§§dt@h@ §E%é&ﬁé&‘re31due
of ethyl_ 3- 117 dlnethﬁlan1no acrylate (2.83 g,

WaFo[PHrddfd edditivd 68r By BéthgRraff ecbnomatmramymmr)e ethyl
luan 5 0 e
ARrealtR e g brebri et Bhagah [ c4RT I et
agned pditcinygl camd@ayepwenéladdpdodocthe46 mgacti on
%? xture, the mxture was stirred, and the | ayers were
arated. The obtained organic |ayer was washed wth
his order, and dried
tratlonm hﬁ filtrate
pr sulle, “and t he
6bt.|ﬁeo r S|due was purifiéed By 010 SWIlca ge
géya aphy (hexane: et hyl gﬁgta 2 to 1:2) to
he obj egt” _conpound (6.4 yiel #185% as a
bromn oi l. 1HTQNR (CDC13 400 MHz) (g) ppm 0.95 (3H,
t, J =7.1 H), 2.89 (3H, br s), 3.32 (3H, br s),
3.99 (BB cgudély puikized r8§uc£1 0 ?bbtéihéh f%f%t
Hz), 7.66 (1H gng_ g SR ) °p 2
wefHstdyred gn (cmraamdrgf&r@na 024 mly)wisite 2103 cM solution

&gj%gkrabukygg%ﬁgnkuh kluorlde in tetrahydrofuran (85 pl, 0.085

water andosaturated brine in
S g _cegt fate. Aftercﬁl

mmol) at room temperature for 5 min. Ethyl acetate and brine
were added to the reaction mixture, the layers were separated,
and the aquecus layer was extracted with ethyl acetate. The
combined organic layer was washed twice with saturated brine
and dried over sodium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the obtained _
residue was pﬁrified by PTLC (chlofoform:acetoné=2:l) to give

the object compound (24 mg, yield 13%, 3 steps) as a pale-

‘brown amorphous solid.

'H NMR (CDCl; 400 MHz) (5) ppm: 1.02 (9H, s), 1.41 (3H, t, J =
7.3 Hz), 2.89-2,93 (4H, m), 3.72 (1H, 4, J = 14.8 Hz), 3.76-
3.82 (5H, m), 3.94-4.00 (4H, m), 4.20-4.44 (4H, m), 4.63 (1H,
dd, J = 9.4, 3.6 Hz), 6.49-6.55 (1H, m), 6.95 (1H, s),

7.89 (1H, s), 8.60 (1H, s)

Step 4
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FNFNH | OH The conmpound (3.20 g) obtained in Step
1 was dissolved in tetrahydrofuran, L-tert-Ieucinol
(977 ng, 8.34 mmol) was 20 added, and the m xture was

stigred at Droomtenperature fior 15, 5 hr. The reaction
XL UL cgofEeent rat ed wnde Juckdcopressure, and
etand water> wer .@o:@ o|th2e resi due.
The nﬂ&tur was stirred, ahd ¥ h8& Iay rs were

E gate he organic Iayerg‘? with water and
turated®brine in this er, and ri ed over

sodlumsulfate Af t er f||trat|on the filtrate was
concerkd & Fd-XESr OfefiCegompPEBEyuLed BEd @u%ﬁ%dﬁ“&@li oebtained

c it [ t t e t t Vv
B bl tatt s ol YRR Mpe: 98 Y07 vas
addadirld tdfium mamzm@r mong@dydeakiR (3 COCLG, SO)OOa/Hzr)lmol , and

R R 9109 Chaolh WhenOp20ad 00, (100t M a 53

aﬁuedﬁéﬁﬁdid&%1@&thﬂ%og§n5Quifﬁée(BbﬂuﬂionSWQQ &dd&d to the
(1H, 118 Step 1\ COZEt I\ | COZEt F NH

NECIERT Aueirélﬁ@nsua&ﬁ ahet ﬁ‘éx§Pi§8eWBFoﬁﬁEFa%ﬁeqlt‘@}CG with
Al nedtdte 5 Bhe pcgmﬁﬂrqecﬂ’oéf%éh.’z@” P%%o%se k(a]sh':_gd Gwice

11.°4 mool) in dinmethylform was stirred 7
v@rtdtarsaﬂtematmgi Hrig@Cahdr dréetr oveat epdivas sdbfaite o tAfger

re Lin
fl‘rslgc%:{p%{ba ‘e thsléol i g%\%gs'f ecogﬁegg gaeﬂgraﬁ?at?’ﬁ?’anr%%“d
prasdad-a) tthewabetinéde rebtiduaedasotraves with 19 mhiied
at room tenperature and dried under reduced pressure

salvegdc abo hgrgeesethydeaprbater andotheg)PreciphEayed solid

v%ﬁikﬁ?&ﬁﬂtgbe@cggl%r§@90k+@hd(Qil@@nfokggﬁ$(éﬁé Hiect

qemmouwrnd, (20=1g,9yi2leHEy ) 5s14 vhHtebsosid. 7. 46 (1H

g IR, (Bedghed 40"2%’3‘4&% 1685t Brpiofof &7 5743-2.08 s,

m), 3.70-3.74 (4H, m), 4.00~-4.14 (7H, m), 5.11 (1H, t, J = 4.8
Hz), 5.13-5.19 (1H, m), 7.02-7.08 {1H, m), 7.52 (1H, s), 8.01
(lH, s), 8.78 (1H, s), 15.37 {(1H, s)

MS (ESI): M+ 565

Example 51
Step. 1

| @cozu I \(ro\[coz&

F F N7

To a suspension of 2-fluoro-5-iodobenzoic acid (4.79 g,
18.0 mmol) and dimethylformamide (69 pl, 0.90 mmol) in toluene
{20 ml) was added thionyl chloride (1.57 ml, 21.6 mmol}, and
the mixture was stirred under heating at 110°C for 1 hr. The
reaction mixture was concentrated under reduced pressure, and
subjected to azeotropic distillation with toluene twice. The

obtained residue was dissolved in toluene (15 ml), and the

solution was added to a solution of ethyl 3-
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Step 400 | ~ZEt | [::)N N-OCOzEt N OHA O\si, |

To a solution of the crude product (3.23 g) obtained

in Step 3 and imidazole (645 ng 9.48 mol ) in
Rt R TIde-v 120 ( 39 . Bh) ¢ §9a§dfﬁﬂ 1

g%ﬁtt%ﬁ{yldlnefhyIS|I?I%ch orlde (1.3 O ) %n nmol ),

Hirlieh Qrteony bettivvd apdsres tidr Pddmat 26@ﬁ1mmqﬁbranuteluéne {15 ml)

{1, APECESED 81980, APV S M G acing

aseaa}cm:ecﬁpr asdhthe wriganiand aidly Wasetasbederet Bdded to the
mate MAce and 25 saturated brine in this order.

FHE T Gar thEs MdXEHESt BES ﬁH-ﬁr%‘Eihy‘FncécElﬁ%tJaners were
sﬁﬁﬁﬂét%cpbt 21808004 9384 Cot el o Wy PSR y iy WA vater

and saturated brine. The cOnbi ned ‘organic | ayer was
ahd (ﬁ?tax,r@rtes;’o@lrmﬁsahf ghés arder,fahdrdried, ovée sodium

andfta{ = o ‘Eer églfgggfgﬁ,r %ﬁg @?F%%g%csgﬁq resi%éa%ed under

alne r €si
et qgrea;slm;rechenanehet bbtan_ﬁédt aég;_r%uag%%)/s Zpdz}lfi:ed by
i.ve the _object conpound ie 9 3 steps)
‘Fpad 4° et aRsRBRSuShesAna: ebhyH RREReeXatE Fp 112) to

- 0]
QMT"_@ 1 A oﬁg@ct Qoi’n%o(lﬁb' éé) 48" 8 }:Léf’c’i" 8§5§}’ aQ @_q)l(&ﬁb oil.
UZWRn)(CDﬂlsemﬂ o}siz()zHa pm4 6@961}H3Hddt JJ=817] Hz), 2.89

G o5 37y PG (e oy gt 1 e T S 1)y 6070

(101, Staely 5’& QO D \8I5C92Et 0. &6 COrES dﬁﬁ} N= EWE NS, 2.4

f th d (3Q0 0.
vaimdd - sedp 408 4481 rRBol ALD) & Gor b (B0 g,

0592 mol ), [1,1'-

o 0

ImCOZEt | ICOzEt
~"~F y’ F “NH
T

The compound (3.20 g) obtained in Step 1 was dissolved in
tetrahydrofuran, L-tert-leucinocl (977 mg, 8.34 mmol) was
added, and the mixture was stirred at room temperature for
15.5 hr. The reactibn mixture was concentrated under reduced
pressure, and ethyl acetate and water were added to the
residue. The mixture was stirred, and the layers were
separated. The organic layer was washed with water and
saturated brine in this order, and dried over sodium sulfate.
After filtration, the filtrate was concentrated under reduced
pressure, and subjected to azeotropic distillation with
toluene twice to give a crude product (4.41 g) as a brown oil,
which was a mixture of E form/Z form.
'H NMR (CDCl; 300 MHz) (§) ppm: 0.87-0.94 (1.6H, m), 0.99-1.06
(10.4H, m}, 3.05-3.16 (1H, m), 3.64-3.73 (1H, m), 3.93-4.08
(3H, m), 6.74-6.84 (1H, m), 7.59-7.74 (2H, m), 8.09-8.18 (1H,
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bi s(di phenyl phosphi no) f errocene] di chl oropal | adi un(11)
15 di chl oronet hane (1:1) conplex (22 ng, 0.027 mol)
and potassium acetate (158 ng, 1.61 muol) in di methyl
ulfoxide (3 m) was stirred under heating at 80C for
O mn. After allowing to cool, water and et hyl
Segt 3te were added to the reaction mxture, and the
resulting i nsoluble material was 20 filtered off
hro I|te The layer8 of the filtrate were
L a Q&E and the oﬂqugggﬁﬂﬁﬁr was washed with water
annes) and sat wed brine in this order, and
drled sodi um sul f After filtration, t he
filtra eomas concentrat ed gynder reduced pressure to

give a crude product 25 (366 ng) as a brown anorphous
soIidA BHsNRRs(CDCRE 4D6 NERde (Brogpot é@.ﬂl)qrﬂﬁbtgined in

0 0.65 (9 0 9H, 12H
e 2 ghd sikassyfdchibondle 11,2829/ 1h1e gl s
diﬁ@&h%lé@rﬁaﬂadﬁ) 49 i) (dsk §ﬂlr§ed-uﬁﬂé& ﬁééhiﬁ@,at 80°C for
7.59 (1H, d, J = 8Hz) 8.01 (1H dd, J = 30 8.8,
61 hga I—Fﬂ?teB ‘S?S(quﬁe‘é)to 9t1EE’> I(%‘Ftld’n J“l-XtPI@ F-}zi)derlzge-
éﬁdﬂi % Faﬁ@ th Qre §£a9e§ g@@ #ﬁ ﬂeé—b
NH O CP ~ To a so utlon e crd@e

ﬁmﬂmﬂmﬁQOQSaadngﬁ8bbdawmeu vateSt e qhuamn@mb@@ddd was air-
' , .0.59 | bt
AT T Pon e BR ke ReE RBE S FeT iR Tl Hipure at

0202%o ngDte & Ncdude dhredioxyEs lEey)( @gl) Umsma@dﬂ_ddz

ueous. sodi um car bonate sol ution

W? (Ghels RO0 Wb yr(é) wasmst Pr PR ( %é]de? hejat‘?%g(%ﬁr t, J=
78GCHAf t @, 290qphst'é@ﬁ ofy, tbeséeg Cfi | Of\y, the-rgeagt i0mpy,y,

m xture was al t0 cool and 10 ethyl acetat® was
Sadded LHThbrl ayer 3. wér é18epdr afed, 2ahcHz he 7 dAYaliik, dd, J =

en Wy yashed, Wil vater (threg 1] Ms)ednty, s

Step 4

To a solution of the crude product (3.23 g) obtained in
Step 3 and imidazole (645 mg 9.48 mmol) in dimethylformamide
(30 ml) was added tert-butyldimethylsilyl chloride (1.32 g,
8.75 mmol), and the mixture was stirred at room temperature
for 1 hr under an argon atmosphere. Water and ethyl acetate
were added to the reaction mixture, the layers were separated,
and the organic layer was washed with water (twice) and
saturated brine in this order. The aqueous layer was extracted
with ethyl acetate, and the obtained organic layer was washed
with water and saturated brine. The combined organic layer was

dried over sodium sulfate. After filtration, the filtrate was
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saturated brine in this order, and dried over sodium
sulfate. After filtration, the filtrate was

concentrated under reduced pressure, and the obtained
s S Rﬂ{deff% | 13,gh -
(hexane: et acetatCﬁ% §)br%§s%$é t%naoéﬁ52F895§RQ¥ residue
w&nnnnnmf#éﬁkbynﬁlhwaa de81%hrdmetepgsprhy dhekRahe:ethyl

a ho ol id. 1H NNR 3 400

AL, > 30 Ul 05 o R ves PRe gBagetorembotndP Te 63,5, vield
)3, -B‘%kdﬁﬂﬂ ds a] Ié%%eWAbw émﬂ%pﬁ@uégbblﬁhu
4024 & 362444 (2H 1y 4. 64 1H dd, J

H §MB. @D@ éooeﬂw(m p@;n 60840(mH da),a .816(3H, =),

H, 1 1.582 -

0(22% F@H 1 (ﬁld f\} X f% (éH st'ééﬂ(lf %)H%f 4-06
4. 1% O(ZIH,Om)G |4 136-4. 4|5 Q@BEt mT, | 41 60 I(lHZOZ&ﬂ, EXFY a57

~ ffl, > 0 i ) Si. A tio
i dn‘_;;o'd{'? 15851 g 3 5. 234 Hﬁgl’)g)og_tbai(ﬁé 43,397 9.4, 2.3
HA)GP 6. 61 @}m hyyr @ @B tnif | wor gacepi g geyd (3 m) and
chloroform (3 m) was stirred at roomtenperature for
SteR > The reaction mixture was concentrated under

reduced pressure, and subjected to azeotropic
dlstlllatlon with toluege. Aqueous 5 sodi um hydrogen

farbo alegesol ution and %yl E@%e were added to
oby ained_residue, arP wer e separ at ed.
Thé omganlc | ayer was wash h water (tw ce) and

sat ed brine in this or J\]and dried over sodium

sul fat 8« Aﬁter filtration, theofiltrate was

concentrp d under reduced 10 prﬁg re, and the

obt ai ned residue was purified by si'lica ge

chromat ogr aphy (hexane: ethyl acetate=1:3 to

chl or & crohuteiohard] the: ¢pmpougdv¢30ﬂemgbj@cﬁB&cmmmﬂUubbtained

LA o PR BT TBIRRIO S oS M) (1,1
bis (diphenylphosphino) ferrocene]dichloropalladium(II)
dichloromethane (1:1) complex (22 mg, 0.027 mmol) and
potassium acetate (158 mg, 1.61 mmol) in dimethyl sulfoxide (3
ml) was stirred under heating at 80°C for 20 min. After
allowing to cool, water and ethyl acetate were added to the
reaction mixture, and the resulting insoluble material was
filtered off through celite. The layers of the filtrate were
separated, and the organic layer was washed with water (three
times) and saturated brine in this order, and dried over
sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure to give a crude product
(366 mg} as a brown amorphous solid.

'H NMR (CDCl; 400 MHz) (§) ppm: -0.10 (3H, s), -0.02 (3H, s),
.65 (9H, s), 1.03 (9H, s), 1.35 (12H, s), 1.41 (3H, t, J =

.1 Hz), 4.09-4.19 (2H, m), 4.36-4.45 (2H, m), 4.71 (1H, dd, J
8.2, 5.0 Hz), 7.59 (1H, d, J = 8.8 Hz), 8.01 (lH, dd, J =
8.8, 1.63 Hz), B.67 (1H, s}, 9.03 (1H, d, J = 1.6 Hz)

0
7
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15 0.64 (9H, s), 1.05 (9H, s), 1.41 (3H t, J = 7.

1
Hz), 3.50 (2H br s), 3.96-4.18 (4H, ), 4.36-4.45
(2H, m), 4.64 (1H, dd, J = 8.2, 4.9 Hz), 6.32 (1

deepJs= 5.4, 2.8 HzZ), 6.56 (1H, dd, J = 5.6, 2.8 Hz),

7.48 (1H, dd, J = 9.0, 2.3 Hz), 7.56 (1H, d. J = 9.0
Hz), 8.42 (1H, d,. J = 2.3 Hz), 8.69 (1H 20's) Step 8
FOFO C C02 Q C b1 I CREt NN N~ NH230 NH
Si ¢l r -/ TogB LaoFaf the conpq Qoo £t
0.17 ) +obtaln nJStep ?—armrpyri e

. ) in 25 chloroforn1(1 m) was add
gﬂ%ﬁ{orobutyryl chIorFﬁé\(44 l, O.3§7ﬁhﬁ , aﬁﬂA‘he
m xture was stirred at roogt nperature“for 20 mhsi’
Et hyl acetate was added tolt reaction mxture, ahd<
the m xture was washed with water (tw ce) and

sat ur i in iLs..order.,. The .organic..layer S, .,
i od o Lo s Peare s PaBRRTRaPs T pifdined 1n
$tep rat eehmscangraera r(@06d mgnder. 5ovednesd ppeasHeg iR Step 5

&5y 2 SRR Sl i 2 i) o

, @, 047 lmnfd1) Q‘ifiﬁil,lzﬁd/iﬁteﬁ%%ry&ft%ﬁepf(@dfdﬂ (44228824 2 M
obtained in Step 8 was 5 dissolved in
FIAHRAYY | FH i benage) sodudiiom Hydii Bé, (802 miol) nyand the

BoAErE ' Aol g AR OSGEVER 8 comprec o of
ttpemss@Eomnitie cdeketide miaktureonavaslaoded to b8l and
géﬁ%}‘éﬁ;{?{&‘#ﬁ% a ggdﬁhengxig§g}s were separated, and the
organic layer was washed with water (three times) and
saturated brine in this order, and dried over sodium sulfate.
After filtration, the filtrate was concentrated under reduced
pressure, and the obtained residue was purified by silica gel
chromatography (hexane:ethyl acetate=3:2) to give the objeét
compound (301 mg, yield 81%, 2 steps) as a white amorphous
solid.

'H NMR (CDC1l3 400 MHz) (§) ppm: -0.11 (3H, s), -0.02 (3H, s),
0.64 (94, s), 1.05 (9H, s), 1.41 (3H, t, J = 7.2 Hz), 1.48

(9H, s), 4.02-4.18 (4H, m), 4.36-4.44 (2H,Am), 4.64 (1H, dd, J
= 8.5, 4.5 Hz), 6.34 (1H, s), 6.84 (lH, dd, J = 5.6, 2.8 Hz),
7.47 (1H, dd, J = 8.9, 2.1 Hz), 7.52-7.59 (2H, m), 8.41 (1H,

d, J= 2.1 Hz), 8.69 (1H, s)

Step 7
. R CO,E cl L R CO,Et
ROSC :
—_—
N N
>|,o\S,NH 21\0 ¥ NH, W\o ¥
/S:\|< /Sl\|<

A solution of the compound (301 mg, 0.437 mmol) obtained
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was extracted with ethyl acetate. The organic |ayer
was washed 10 with water (three tinmes) and saturated
brine in this order, and dried over nmagnhesi um

sl dede. 6 At &f nfl}ittuﬁ_@ i@t i uohbaleatie %%d (3 ml) and
concentrated under reduced pressure, and the obtained

¢1é%¢m@ms ?plm f iwed w:lsnnadcatgevbomhrcsmaeugtaphyfor 1 hr.
il@gxﬁé]aec %&gfr_aet %la]s %o%% gﬂlc:%%%f OLH‘dgEt gggg% agr ssure,

to give ject conpoun
aﬁdt&ubﬂﬁﬂﬂﬂuntb aseldttoplid NMBt@@D@iEoAOthhEloigéne. Aqueous

-0.02 (3H, 1. 05
%‘gﬁ,‘”‘é e rtﬁﬁ?rbcona}e— S?liltﬂgn aﬁdogthillecg%ﬂtenyere
éﬁé@ﬁ(ﬁﬁ*tﬂe obtaithed Wi e73a%d7%héztbg s %Qre separated.
4.07-4.18 (4H, ), 4.36-4.44 (2H 1-4.67 (1H

The FreEic layer] Masnpashedgwith3watpr Mw1¢e57a(xc1Hsaturated

e P bl Gt ridh oty Solid Buifhee? Hheor

flltﬁiﬁﬁan(]the Fi1teEtE wals boﬁcbntEEt@d n@ktr Jrdheced

ound (98 15 mmo|) ohtained in Step 9 was
? Hif i r?qde% toinesh Teeifpe HAPhDUTAEbeRy By silica gel

1% hyla%etx%hrea*éh&wlam%egaﬁl goghde in
tetrah ro uran (224 1, 0. mol ), and the m xture

GO = Cr%dnea‘{han@dmltoéﬁsﬁeft@t grl@éf dhelobjath. compenndasl 96 mg,
t a It ure. jand the mxture was
egétjl%gc_{% v%lest ﬁ% t%fgdol c%lu?a#e ?he organi c | ayer was
WadIved ( ED@rlgmrv@tmz)(twe@pm me$). 1and 35at gf at ed. bei WBH, s),
hj er .sodi.um sul f at After
1?‘{ @1'0:? it e i|t9?’a 4&oggﬁntFat%d uhdbriz)s 3.50
(aduged presswee.s apd ( he ab;t aigned-4r g5 @Iyﬁ V\ﬁ;s, 4.64 (1H,
urified by PTLC (chloro or m net hanol =15: 1) t
QEﬁJan"{’ i &-idreldy Yihze rt 9e 38bj(d8t EdnpdundS( 83 2rg§ Bg) a 6.56
ggth U0 £ il 15 MM DG 3500, (9)-P8TB, 1299 kz)
(l1H, d, J = 9 0 Hz), B8.42 (1H, d, J = 2.3 Hz), B8.69 (1H,
8)
Step B

F 0 F 0

¢l COEt cl CO,Et
-
& Z‘J\U\' DINL : >fﬂl\o /
: /Si]< cl /s:]<
To a solution of the compound (100 mg, 0.170 mmol)

obtained in Step 7 and pyridine (27 pl, 0.34 mmol) in
chloroform (1 ml} was added 4-chlorcbutyryl chloride (44 pl,
0.39 mmecl), and the mixture was stirred at room temperature
for 20 min. Ethyl acetate was added to the reaction mixture,
and the mixture was washed with water (twice) and saturated
brine in this order. The organic layer was dried over sodium
sulfate. After filtration, the filtrate was concentrated under

reduced pressure to give a white amorphous crude product (122

122



Yodww~
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2 , J

H d, J = 14.4 Hz), 4.16-4.27 (2H, m

43 (3H, m), 4.69-4.76 15 (1H, m), 7.29 (1H dd,
3

66 (2H, ), 7.89 (1H, d =

2.08-2.19 (2H, m), 2.57 (2H, t. J =
t, J =7.5 H), 3.83 (1H, d,

2.8 Hz), 7.42 (1H, dd, J— 8.9, 2.3 Hz
) 8

Step 11 F OFO0 CI I. Cl
vV > OH %9 e conmp@u 83 ng 0.15
ro I de

c?."n Ste.p_,10all

(13 ng, 0.31 mmmo s |rred in a

o) t of tetrahydra@ nt) and wat er
(ngA

) am\réonttenperatur or 2! 70k An aqueous

citric aC|d Abkution was added to the/ eﬁ@tlon

m xt ure,

acetatlelt
(three

and the mxture 25 mas extracted W th ethyl

RO MR T Ten T nEBPR R, 36w

5 dntrsjseﬂmcbmsmimmhgulfbamem&ét el fnﬂ.btfgbdﬂtﬁtn hf€ride (60%, 10

f||tr

concentrated under reduced pressure, and
S5

S ddeefadtt P¥a e’h‘l% he st S@syshirred at

tQ'fe fl@fr@"%‘e%&:@ﬂat%@ea?%‘i:aﬁ@ miRe L ec%cﬁlse %\ é‘ll‘tlm"\%lorlde

collected by filtration and dr|e
gerladdigne was gidded: e @bpeceacbwpnumdxttgﬁe, nand yikeg dnixture

v{a%/‘) ﬁ%a@:&%%ﬁt&ﬁogkﬂyllééggggm %Nsci%ga(sn\]lc QLFy§J:)H2«5as washed

ppm

WA tAbwater ((2Hrew) £ide82 &RH, shtuﬂaﬁed?bifﬂé id. Ok deter,

5.06-5. 13

- dflﬁdeOferzsmﬁgP@)‘mv gulfafe. ATt B v ity the
ﬂﬂDbréEesﬁaélHon%@atigteé ﬁndgr ré@ﬁce@g%geééﬁie 'and the

2.2 He)

8.3

opt.ained] gespdug) wrB PESF-fleWH-bﬁlsll&@n@ﬂzb fS'BrCSttaa‘ng]ra-?hy
(%exé%e.gkhyl acetate=1:9 to chloroform:methanol=10:1) to give

15

solid.

the object compound (98 mg, yield 88%) as a white amorphous

'H NMR (CDC1l; 400 MHz) (§) ppm: -0.11 (3H, s), -0.02 (3H, s),

.64 (s,

20

~N o s N O

(1H, s)
Step 10

F 0 F
cl CO,Et CII'D CO,Et

5

.18 (Z2H,

9H), 1.05 (%4, s), 1.41 (3H, t, J = 7.1 Hz), 2.09-
m}, 2.57 (2H, t. J = 8.2 Hz), 3.73-3.79 (2H, m),

.07-4.18 (4H, m), 4.36-4.44 (2H, m), 4.61-4.67 (1H, m), 7.23-
.29 (1H,
.70 (1H,

m), 7.48-7.53 (l1H, m), 7.57 (1H, d, J = 9.2 Hz)},
dd, J = 6.3, 2.8 Hz), 8.40 (1H, d, J = 2.2 Hz), 8.68

0

>N, oy o,

Y

/Si ]<

The compound (98 mg, 0.15 mmol) obtained in Step 9 was

stirred in tetrahydrofuran (1 ml) with a 1.0 M solution of
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Br 11 COZEt O COZEt + 1 1 I 1 10 NNC (N 0 Si 0

OS., | I To a suspension of a zinc powder (0.793 g,

12.1 mol) in tetrahydrofuran (10 M) were added

et EH[?

TR ST O e (5, 37 AU B RRGr 2Ry 38wl 0-224

et § nearad Ehh:mnxturanwadxmﬂ;rraddatheowmxtempematuié for 10

stlrr at the s nper at ur e or

T owth oo "R0dRaes £01 GRPORCORLERR BoRbGin 158 g mixture
Wa 3 300 gt b v e Gt Hyl SRR a8 Qf ’Eﬁén@i:%aﬁ-lé Mayer was washed
tetrahydrofuran (20 m) was added over 10 m n under

it i Wﬁf@?1%$ﬂﬁﬁ%ﬂtqﬂﬁﬁi ansld sefraratedubsings insthifedrder,

a;% added bi s(trld&aenyl a%%&% ﬂe g?%%?%?%g}#%f \gﬁﬁﬁ)flltrate

@25 2conpentx 853 mmle)r, ramdcadspkessumedfahﬁethenpbﬂmﬂned

AU ot W a6 B TG (RPIoEPaeFR aRtirRel-1o: ) to

quaﬁtﬂﬁawEEEEyIgﬂVEjt%%d©bjE%%tb&ﬁp@hnaoiésfﬁ@)1§s”hnwh1te
After conpletion of the reaction, the reaction 25
#%kUr e was al l owed to cool, and aqueous anmoni um

h [ | p nd .agetat re,adge
?%ggﬁt?%gc?%sd?ub éﬁ E¥h\ ab?%fSﬁﬁgrgd'oﬁfQthgﬁght J =
tad iHz)., Thd8-8.dls ( @lH t e, Ri.5t7r 428, wer erep&rhtIed) , 3.76

Mo St o e P e Tor Ber 3 Enddafi B8 so%udE) (11 @, 7

sadi ummsyl f at.a.6-A4f. ar (fzml t mati ang7the4Bi |(BH§1t1ﬁ))Na§ 69-4.76
concentrated under reduced pressure, and the obtained

Pdhi dle 122 viddl pddif Fed ByB8si Pi-8aligel ¢hfdmhilbgrdgnyd =

d.hexane; el hy! 7 %‘é&t’fa%%-%zg /g&)l 3) sbo(ﬂhvedt hg obpegty,),
conpound (4.71°g, yield “989
%Mﬂa(ﬂ&HSh5Wh|te anor phous sol i d. 1H NNR (CDC13 400

%@@1(5) ppm -0.11 (3H, s), -0.02 (3H, s), 5 0.64
%), 1.05 (9H, s), 1.41 (3H t, J = 7.1 Hz), 2.99-
3.05 (4H, m, 3.77-3.B3 (4H, g, 4.02-4.18 (4H m,

.34- 446 4.64 (lH Gop, 4.8 Hz),
@.@Et?—%-—s(c]i(fH dd, J):
6. 0f 3. HQ' 7.49 (1H dd,
0§'(__7 >f OH m >r0H

The compound (83 mg, 0.15 mmol) obtained in Step 10 and
lithium hydroxide monohydrate (13 mg, 0.31 mmol) were stirred
in a mixed.solvent of tetrahydrofuran (1.5 ml) and water (0.3
ml) at room temperature for 2.7 hr. An aqueous citric acid
solution was added to the reaction mixture, and the mixture
was extracted with ethyl acetate. The organic layer was washed
with water (three times) and saturated brine in this order,
and dried over sodium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the obtained
residue was treated with a mixed solvent of hexane-ethyl
acetate. The precipitated solid was collected by filtration
and dried under reduced pressure to give the object compound

(60 mg, yield 76%) as a white solid.
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=9.1, 2.1 Hz), 7.57 (1H, d, J = 9.1 Hz), 8.42 (1H d,
J =21 10 Hz), 8.68 (1H, s)StepZFOFOCIIII
CO2Et Cl 002ZH N~~N C > C C OH oS 1< 0)
1h 0 dgf 5 8. .) nohktai,ged Ste 51

h ﬁﬁd@ggpvgé |é:1ble Za)no&‘% %gmm 0 @%N(ggﬂegzé 58 Pur
dyidrtoxi de =15 .soltat)i, 02 . (48—:21 55322Hn”oin) vvassaddaﬂ andJ =

bl & B 0ong 2P Foof 2% 180 alieotsORT 5r 18 Lekq ™

Bolwtien was added.tg bhe H&%\CU' @8 miuiuag, and she 2.2
m xture was extracted with ethyl acetate. tI'he org anlc

Hzdyer’ «fdfs Mdish&@ witt F Watter 2¢7hHad, t BrRd) (21, add L Hz),
rated rijne ignot hi,§ ogd di sukfate, . an
%ﬁ?v(git}gddgafjgongwgrg zddgd% gﬁfhgsn %u?z ﬁ br 5)
Mf | (#Sd :wittth 518hl orof orm  The mi xture was stlrred
nder heating at 45C for 15 min. After allowing to
E@W % mxture was filtered through celite and
swmicant rat ed under reduced pressure. The 25 obtained
residue was treated with a m xed sol vent of hexane-
et hiyl acetate, and the precipitated solfFd was 0
Qﬂ ged by fM@EﬂI&EEand dried Q'l
ure td give bj ect ~conpound g
as a white solj 1H NVR ( DMSO- d6 OO N%%%Q(S)
é?]o 96 (9H, s), gffé? 3.12 (4H, 30[ 3
, 4.00-4.12 (2HSlrrk 4.18 (2H, sY, 5.05- 5?‘1%
(2H n),697(1Hdd 5.8, 3.0 Hz), 7.08 (1H, idd,
J 126 = 5.7, 3.0 Hz), 7.88 (1H dd, J = 9.2, 2.1 Hz) '
8. 23 (CPH2 §uspension]ofpy zgngeppuferd(0J793 gy )l mmol) in

éééiéﬁigﬁagﬁéﬁglﬁlésm%}khgrgcféae&fﬁngﬁibrgﬂbégﬂ%nés (0.09 ml,

1.0 mmol) and trimethylsilyl chloride (0.27 ml, 2.1 mmol)

under heating at 80°C in an oil bath, and the mixture was
stirred at the same temperature for 10 min. After allowing to
cool, a solution of the compound (2.88 g, 9.33 mmecl) obtained
in Step 6 of Example 1 in tetrahydrofuran (20 ml) was added
over 10 min under cooling in a water bath, and the mixture was
stirred at room temperature for 20 min. To this mixture were
added bis(triphenylphosphine)dichloropalladium(II) (252 mg,
0.359 mmol), and a solution of the compound (4.0 g, 7.2 mmol)
obtained in Step 4 of Example 51 in tetrahydrofuran (10 ml) in
this order, and the mixture was stirred under heating at 80e°C
for 15 min. After completion of the reaction, the reaction
mixture was allowed to cool, and aqueous ammonium chloride
solution and ethyl acetate were added. The resulting insoluble
material was filtered off through celite. The layers of the
filtrate were separated, and the organic layer was washed with
water (twice) and saturated brine in this order, and dried
over sodium sulfate. After filtration, the filtrate was

concentrated under reduced pressure, and the obtained residue
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Br | COZEt Gl COREt F + N F 1 N (0) 0, Si' CON)
O S.'" | j< I To a suspension of a zinc powder (0.572
g, 8.76 mol) in tetrahydrofuran (7.5 m) were added
w2 I AAERELANE 1 (65 a
trlﬁg{hyIS|ly$a %I&?ldé %1%@ ?ng gggﬁn% ?Qex %? %%hyl
&nqﬁateaﬁn@smheﬂGZGndergheatthg abjeec cumpuundl(baﬂh,g, yield

qthenn<we s st d, at mmte rature

) N A TS shi LR euBFeRaTE P el Fon of ¢ he
aomaumdoc232zmcg MHAD. 74)mph): bt auneem ns B} epoboef (34, s),
Exanple 16 in_tetrahydrofuran 15 é m ) was_added

iy B nisa rudd@P d88ri Bgri b-41wheBr Bat$,= And Hak 2-95-

3n0>5t Yiagr, &g S, "7'f7e<3l @é QAN hEMPET 35 uj el§0(4fl5 M N-aT91-4.46
his mxturé were ad
%ﬁb(mﬁhpﬁeﬁﬂlﬁﬂﬁspddmeﬁchHLbroéaBlHd)unﬁl$$ (B2 ddly, J =

D Sts o rlrrﬂ[‘?zl’zo 630Catide Hiir o ‘Zith %xgpn%gdsﬁ 18°%(Hh, ad, o

qauahxzduoﬁ{unanvcmS(mh) dL thhls orgey, snthed, 4, g = 2.1
ture was stirred under heating at 80C for 15 m n.
IQQVeﬁ @@nﬁl@fléﬁ of the reaction, the reaction
dfext yre was all owed to cool, and agueous anmoni um
chloride solution and ethyl acetate were added. The
resmltlng @5 insoluble materiral was diltered off
aihrk of 1C8,Et The | ayer $ CPHt e were
J atl and t he aqueous | extracted with
| acetate. The conbined gyganig . layer was washed
briﬁb nd, sat ur at ed brlne in fﬁﬁ order, and
drred over 3edium sul fate. ter filtration, the
filtrate was/30concentrated under reduced pressure,
and the obtained residue was purified by silica ge
chr onﬁh@gcappyu(lﬂe%éné:leghw 32 Tmree k) atlet@inked oliB:Fep 1 was

. ' del fied
TR sRhet oL ® (LBopEP, SR SRR bl Rftroxige
sNMEIt(xGBCIQ 400 BBzpmbCB) was ad@ed,l e{x&lrl tlﬁé ,mrﬂ:LQ_?e (w3
S) 0. 63 (9H s% 1. 05 SQH S) = 7.2
sty rest 91@d9r2h99 ing, aky)80°§ f@rgzsair 4HAfﬁFr al@szwunqsto
c@%ﬁ ) 104 gguéoﬂg ci@f&cniclé'§%ﬁ&€{$ncu%s‘£ddéﬁf%o the
4.5 FE), 6.60-6.65 (1H, m,

reaction mixture, and the mixture was extracted with ethyl

acetate. The organic layer was washed with water (three times)
and saturated brine in this order, sodium sulfate and.
activated carbon were:added, and the'mixture was diluted with
chloroform. The mixture was stirred under heating at 45°C for
15 min. After allowing to cool, the mixture was filtered
through celite and concentrated under reduced pressure. The
obtained residue was treated with a mixed solvent of hexane-
ethyl acetate, and the precipitated solid was collected by
filtration and dried under reduced pressure to give the object
compound (3.86 g, yield B9%) as a white sclid.

'H NMR (DMSO-d¢ 400 MHz) (§) ppm: 0.96 (9H, s), 3.07-3.12 (4H,
m), 3.69-3.74 (4H, m), 4.00-4.12 (2H, m), 4.18 (2H, s), 5.05-
5.13 (2H, m), 6.97 (1H, dd, § = 5.8, 3.0 Hz), 7.08 (1H, dd, J
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7.47 (1H, dd, J = 8.9, 2.1 Hz), 7.58 (1H, d, J = 8.9

Hz), 8.40 (1H, d, J = 2.1 Hz), 8.69 (1H, s) Step 2 F

FO C , I | CO2Et C I , I 002Et NF :~" '~ F 10

£051 70,\ EQ'[h 0N $g O H}e f,U%el—yQpéf' bi.gdypy 0dgchs (11, 4, g
(3 obtalned in ep was di's$ol ved |n

Te%ﬂaﬁ%ﬁr:of&*r%ﬁn @y d,)J g 2.6 Wezdol 6-B8n (dH, s), 15.18 (1H,
%ﬁngabutylannonlun1fluorlde in tetrahydrofuran (7.5
, 7.5 mmol) was added, and the m xture was stirred
M8 (EsIm 1M+ Siperature for 5 mn. To the reaction
m xture was added brine, and the m xture was
twice with ethyl acetate. The conbi ned
Sgani c | ayer was washed with brine (tw ce) and
saturated brine in this order, and dried over sodium
sul Fate. After filtopation, the filtrate was 0
¢l grat ed und &8 20 pressutl
ned rasi due urifieG‘E‘"’WIiF” N
chrnnatography (he Ne: et hyl acetate=1:) .
(o] oforn1acetone§§ ) to give the ob[é}t cgﬁp und
(2 81 g, vyield 96% fﬁ&? as a pal elbrown “Si
anor phous solid. 1H NVR! ( 13 400 MHz) (3) ppm ifﬁb
(9H, s), 1.41 (3H, t, J = 25 7.1 Hz), 2.93-3.00 (4H,
m, 3Tma Sslswn(salqn ®f, a3z9sc(pewddr (0.572593 #J6 mmol)} in

é%é%%ﬁ;iﬁ%é&ﬁﬁn ' 13 %%Hé %gﬂeé 2 éib{ogoggggﬁe {65 ui,

7. 83 mr(chH, athd J:nm&t%ywé)tlyi aﬁléﬂ;tﬁe (195 —p,ﬂ-, 9 H ,mmol
8.67 (1H, s) Step 3 128 F0O F O ~ ~ | COZEt
qnder,gp &Fgign ptpmogphere under heatlng at BD°C in an 011 bath,

and the mixture was stirred at the same temperature for 5 min.
After allowing to cool, a solution of the compound (2.20 g,
6.74 mmol) obtained in Step 6 of Example 16 in tetrahydrofuran
(15 ml) was added over 10 min under cooling in a water bath,
and the mixture was stirred at room temperature for 15 min. To
this mixture were added
bis(triphenylphosphine)dichloropalladium(II) (182 mg, 0.25%
mmol), and a solution of the compound (2.89 g, 5.18 mmol)
obtained in Step 4 of Example 51 in tetrahydrofuran (7.5 ml)
in this order,.and the mixture was stirfed under heating at
80°C for 15 min. After completion of the reaction, the
reaction mixture was allowed to cool, and agueous ammonium
chloride solution and ethyl acetate were added. The resulting
insoluble material was filtered off through celite. The layers
of the filtrate were separated, and the agueous layer was
extracted with ethyl acetate. The combined organic layer was
washed with brine and saturated brine in this order, and dried
over sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure, and the obtained residue

was purified by silica gel chromatography (hexane:ethyl
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Co) >1 OH Co) >' OH The conpound (2.81 g, 4.99 nmol)
obtained in Step 2 was dissolved in a m xed sol vent

of tetrahydrofuran (1.5 m) and water (0.3 m),
dddiigunydroxide mepohydrageoq4y SR8 Sofwpt)

was added, and thé m xture masgstgr egeaF roo crudely
RustAgEresd wredust 23hB9 A) Sesagqupsle-pelicyi amohylbewgesolid.

ShaRdopR 40 atB° 7 R DR ae TR n8l 8 Puam, s,

(o&d at9, Ble dadisi ned,osganic4ll aga; wasgwasherl nefh 2.94-
:gk%pe (tw ce) and saturated brine in 10_this_order,

drdfed TBver -d8aruflds dhHat )« Ay 82 ﬁrF?ré@ﬁoﬁm)rtﬁe34 4.46
(3} mple aas cacertd abed gndor ot sduged presseres end. m,
he obtained resi dué was treated a m xed sol vent
1ﬁ4he&ﬁhe£kbtwyr 8c@akel Hheé,prebBpilltt ed, sdlFdB wasHz), 8.40
ggratlog ag?Hdrl d under reduced
gTéssdre to gi'v % e 56 Je conpound (2.43 g,
Stied @ 91% as a white solid. 1H NWR (DI\/SOdG 400 MHz)
(3) ppm 0.96 (9H s), 2.97-3.01 (4tb , 3.71-3.76
n, 40 12 (2H, m, & 21 (2 5.06- 5.13
S U(EIH dd, J = 7 %BE% 83 (1H, dd,
9. 2,371 Hz) 824(1I|:| 29 Hz), 8.36 (1H,

i = 9; 20 Ft) 8.81 (1 9 (1H, br s) M

(Eélﬂ N%%gig rn the sane na %ffiuthe

abofe- nentloné anpl es, andl accordlng to other

conventi onal ods mhere necessary, the conpounds

of Exanples 18-24, 26-29, 32, 34-

38- 48, f@ocrsléiel@mussfalﬁa B7°94Chef - 3Bt %) n%bjtaw in Step 1

W MiGRo 1 vid UG t%@@&aﬁ?ﬁ§5k§§aﬁf (5hege) coappunds égfhtlon of
shown in Tables 1- n addition, the conpounds of

RéTrakariod agwemiugs £300r3deand teBrshEMOfmrarab{"e 5 mlan 7.5

I d mRnner a in,the
n?rLOS‘La e- Q%esgtal%gi%?g anp?es, gﬁgrgccﬁ df 1f %d ot hef°%H
ume&ratum@alfoﬂ‘etshmda WTBS et e Cessat Hbon nﬂlz&uw v sl aldged
structur formyla Ex. structural formula F

kein CERe| TgBRrS ok BXFroctad BMECe e FRysthy] acetate.

The comblned organic layer was washed with brine (twice) and

saturated brine in this order, and dried over sodium sulfate.
After filtration, the filtrate was concentrated under reduced
pressure, and the obtained residue was purified by silica gel
chromategraphy (héxane:ethYl acetate=1:3 to
chloroform:acetone=3:2) to give the object compound {2.81 g,
yield 96%, 2 steps) as a pale-brown amorphous solid.

'H NMR (CDC1l; 400 MHz) (3) ppm: 1.00 (SH, s), 1.41 (3H, t, J =
7.1 Hz), 2.93-3.00 (4H, m), 3.78 - 3.86 (6H, m), 3.95 (1H, d,
J = 15.3 Hz), 4.20-4.45 (4H, m}, 4.73 (1H, dd, J = 9.4, 4.1
Hz), ©.54-6.60 (1H, m), 7.42 (1H, dd, J = 8.9, 1.9 Hz), 7.63
(lH, d, J = 8.9 Hz), 7.96 (1H, d, J = 1.9 Hz), B.67 (1lH, s)
Step 3
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FOFOC1/ I~-2Hc/ co2H 2/ 0'~7 0N O-N1 O N

OHOH FOFOCOQ / CO2HC CO2H .41 3 O NBO N NN

UOHOH HOFOFO C/ I CO2HC/ I CO2H 4 10\ 9 N

N Nzz CO2H O
Ex.

@I Fod /

The compound (2.81 g, 4.99 mmol) obtained in Step 2 was
dissolved in a mixed solvent of tetrahydrofuran (1.5 ml) and
water (0.3 ml), lithium hydroxide monchydrate (418 mg, 9.98
mmol) was added, and the mixture was stirred at room
temperature for 2 hr. A 5% aqueous potassium hydrogen sulfate
solution was added to the reaction mixture, and the mixture
was extracted twice with ethyl acetate. The combined organic
layer was washed with brine (twice) and saturated brine in
fhis order, and dried over sodium sulfate. After filtration,
the filtrate was concentrated under reduced pressure, and the
obtained residue was treated with a mixed solvent of hexane-
ethyl acetate. The precipitated solid was collected by
filtration and dried under reduced pressure to give the object
compound (2.43 g, yield 91%) as a white solid.

'H NMR (DMSO-ds 400 MHz) (§) ppm: 0.96 (9H, s), 2.97-3.01 (4H,

m), 3.71-3.76 (4H, m), 4.00-4.12 (2H, m), 4.21 (2H, s), 5.06-

5.13 (2, m), 7.24 (1K, dd, § = 7.7, 7.7 Hz), 7.83 (1lH, dd, J

=9.2, 2.1 Hz), 8.24 (1H, d, J = 1.9 Hz), 8.36 (lH, d, J = 9.3
Hz), 8.81 (1H, =), 15.19 (1H, br s)

MS (ESI): M+ 535

In the same manner as in the above-mentioned Examples,
and according to other conventional methods where necessary,
the compounds of Examples 3, 4, 6-15, 18-24, 26-238, 32, 34-37,
38-48, 50, 52, 54, 55 and 57-59 were obtained. The chemical
structural formulas of these compounds are shown in Tables 1-
7. In addition, the compounds of Reference examples 30, 31 and
33 shown in Table 4 can also be produced in the same manner as
in the above-mentioned Examples, and according to other

conventional methods where necessary.
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C GP~C GP 32N360NI OHNI OH GHFOFO
Cl/ CRHCL\ / CO2H 33 N\ N37 0N CJ CHN N ~I
OH 133 Table 5 Ex. structural fornmula Ex. structural
formula FOFO CCOZHClT[IéB%éBI | CO2H 38 N JIT
A NCod -~i0O H Cod /O OH EEQ _Ci t 1 CO2H C1 i
0@2H 139 Qe N:4dutd TN D~ - ~0s0H,0¢0,E10¢
a7 doeH Gl N 007H 20" =111 %‘14, 0°N 6= orgl-,gﬁ’qu“
OHOH|FOFO COXHgCT COJHAI NJET A6 FO N 0
-0 F 0
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21 26 F N
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Table 7 Ex. structural forrmula Ex. structural fornula
FOFO C1C®HCI| CO2H Nzz~ 58 F N59 F NH ~~CH
0 O The NWVR and Ms data of the Exanpl e conpounds are

described in the follow ng. Tgbgéagpl e 3 1H NMR
(DMBO-d6 400 MHz) (g} ppm 73 (3H l.= 6.5 Hz),

1gds (]3H. sgruéturgl f'o'i_zx)lulal 9‘ (Eﬂw!" L,
2.33-4.42° (1H m, 3.16-3.20[(4H n,
M, 3.196-4.01 (1H m 4.03 (2H, s)
4.90 (J1H, sf 5.20 (1HZ t, J 3 10 5.
dd, J = S b 5. 5LUHH, dd,

A

7.47 (|1H, 8.89 (1H
s)3dvB [( ESI e 4 1331H
MHz) (I5) ppg J 3 6.4 H
J = 6l6 rﬁiégj 33- 2 (z ml|, 3.78
3. 96- 4. 04 4511 4), 4.4
8.8, |7.1 ey, 4. \5’4 87 (1H m, 5.
7 45 (111[’ Q) 7 55 (1|—| 1 =5 7
(1H, d 6.1, 2.8 .20 FE) 8. 04
s), 1& 3S)): WM 533

( CoH 72 (3H,
1, 2.31-2.43

( N(4H, m)|, 8475
3. (2H 4), 4.0
4. 23 (1H,

m, 6.08-7\09 (1H._ob, 70M6 (i
. 8|87 (1H, s), 15.44 (1H, |
e—ﬁ—tvrvmﬁrrfmffrue-tee-

d, J 4 6.7 H),

"' o
45




5 1.16 (3H d,
2.31-2. 44 (1H,

J
.,

= 6.7 Hz),

1.46-1.63 (6H, m,
3.05-3.12 (4H, m,

3.75-3.83 (1H,

m), 3.95-4.02 (1H, n), 4.02 (2H s), 4.06 (3H s),
4.83-4,92 (1H m, 5 17-5 2361 ¢ M, 6 86-6.90 (1H
16:0'26207(1I—| m 7416;-‘1 Q 796 (1H Q\

8-E§k7. (1H sﬁ):uc’léréff f&ﬂnujpé S) 1 M5 (Eglt)rucwirgﬁlfomula

Exanpl le VR. ( DVBSO- d 0|vHz) (@) ppm O.

d,J=65Hz) 116(3H,d,J=6.5Hz)180183

(4H, ny, 2_3239(3HD m, 3.57 (2H,

3.77- 3. 80 /), Q& 3@13H15 (1H,

4.10 (JoH, 88 T1H . 5.2p

Hzdg 7. 23 NE- L, 2.|4 b)), .

m, 8.[09 (1 , 8.881(1H, s)|, 15.4p (1H) s) mMB

(ESI): Exa &Lzo 1H NVR (VB

(5) pgm 0\7 (3H : 6.8 |Hz), I.16((3

6.8 Hf), 1.82- (?H B 1]06-2.0F (180" m,

,g___,g;__g,/lqmum 2.98-3.03 (q1H i 3.17-3 38 (34

m, 375383(1Hrr)3944 2(1Hrr)402(2H

s), 4.0, 40 (11H, m A

n, 4.|9 DHlz) 5. 176k COH

6. 39- . 44 52 (|1H, m

7.9%5 (|17 s 15. 484 ( 1H, * N

(ESI):[ M+ 5 1H NI\/R(DI\/ISC» |sz) )

ppm (.72 (32] ’Tp% 30 1} 16 &t

6.8 Ha), 15 1|96-2. 0 (i N OH

2.30-4 43 (IH, rr) 97304(1H, m 317338(3H

- 7243 83T H—m 3 944 02t —402 (2

s), 4.J07 (3F, s), 4.38-4.40 ({1H, m 4.8?—-4.92(1H,0

m, 4.|9§ (LK J = 3ll9 | 5.17-5,.23 (i1

6.40-6.9(%4 .dé%n(lH m | CBs e COH

7.96 (|1H, 7 ), 1§3. 44 (1H,

(E%fG): 533 ?:'xan‘pl N10” 1H NVRE? DS > 08

ppm (. ﬁ ,,8 Hz) 1. 15 (3H, N, . H

Hz), 4. E&(sH n) 9 (3H 9)| g‘

OH
F 0
]
51 N 56
0N >rl\
U N
F 0
(]
52 N 57
0 N H‘NJ\
U N

1

35




5 3.75-3.80 (3H, n), 3.96-4.03 (4H, n), 4.10 (2H, s),
4.85-4.87 (1H, m), 5.18-5.19 (1H, n), 6.87 (1H dd, J
= 5.5 2.8 H), 7.05 (1H dd, J =6.0, 3.0 Hz), 7.45
(1H, s) 8.09 (1H, s), 8.8%abil 75), 15.44 (1H s) M
. NAVR (L DVSO- d6 400 MHz)
m Qtzacﬁﬁfhldfoﬂmul‘@ S|Hax. [ 16tk3Pcudal) Formula
.31-2.146 (1H m, 04-3.10
, 3.|51-3.5B
8 (1H, 1), 4.0k
5.17-pEP
P
1

'004'7.05'(1H, I
P s), 19. 449 (LH:

9 ) S N
20 IlH NVR [ DVBOd6 400 M+z)
rz), 1. 160 (3N, d, ;arij
2.49-2. 5p (2, Jm, 3744 oy
Vi

t, JF 13.2H), 3.77-
.»), 4.0 (QI—I’ s}

5. 20 t J :' . rz) 6 57 (1H

5“?15433 95“97&5%5 Bt %E' abe (SPBeyhd e

c{eléd:rﬁ:)edein( ESle) folMtc®33g.Exanpl e 13 'H NMR ( DVMSO- d6
300 Miz) (8) ppm 0.72 (3H d. J = 6.8 Hz), 30 1.16
I3 ="6.4 Hz), 2.18-2.35 (3H m, 3.28-3.58 (4H,

1@@ NMﬁ gﬁm.?zosé (4]{2!'(5 l\mz 3(55978€5 0(35' jm{ 4; OﬁkLBgi 5 Hz),
151373 @Hsld(,lﬁ =n)6 5 Hzaso (1P caém,Jtr 5.7, 6360HHz,) 2.33-2.42

dof 53083028 Nt B0, b e RNl 90 am,

n5354uﬂ$ E&anpbe 14 .08 NNR, (@w?gudgEFQQHbggl é@%;@gn1ﬂ, t, J =
10 52026122 rsf (4§H 1#): dérsﬁ)g §14(4+?1 S H§) '367%33'?8& (G)ﬁ-l J =
0%, 3.961%)037(3H (A, €077(3H. (84, #) 833.89 (1m, s), 15.44

(1H, s)
MS (ESI): M+ 517

67
QgO/IM(
(

rﬁ
, Ty —
H

Example 4
5 'H NMR (DMSO-dg 400 MHz) () ppm: 0.72 (3H, d, J = 6.4 Hz),
1.15 (34, d, J = 6.6 Hz), 2.33-2.37 (1H, m), 3.78-3.80 (1H,
'm), 3.96-4.04 (6H, m), 4.11 (2H, s), 4.42 (2H, dd4, J = 8.8,
7.1 Hz), 4.85-4.87 (1H, m), 5.19-5.20 (1H, m), 7.45 (1H, s),
7.55 (1H, dd, § = 5.7, 2.9 Hz), 7.68 (1H, dd, J = 6.1, 2.8
20 Hz), 8.04 (1H, s), 8.86 (1H, s), 15.43 (1H, s)
MS (ESI): M+ 533
Example 5
‘H NMR (DMSO-ds 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),
1.16 (38, d, J = 6.8 Hz), 2.31-2.43 (1H, m), 3.04-3.10 (4H,
25 m), 3.68-3.73 {(4H, m), 3.75-3.82 (1H, m), 3.94-4.03 (1H, m),
4.04 (2H, s), 4.06 (3H, s), 4.83-4.92 (1H, m), 5.17-5.23 (1H,
m), 6.90-6.95 (1H, m), 6.98-7.03 (1H, m), 7.46 (1H, s), 7.95
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54.89 (1H, m), 5.20 (1H, t, J = 4.7 Hz), 5.34-5.52
(1H, m, 6.50 (1H, dd, J = 5.5, 2.8 Hz), 6.60 (1H,
dd, J = 5.8, 32 Hz), 7.46 (1H, s), 7.96 (1H, s),
B87 HLHe 97 Ex %1*1_*,5 2k (MR (B2l 5y M- 535 Exanple
15 10 HNI\/R(DI\/S 300 MHz) (6) ppm 1.18 (3H, d, J
NS 6(BS ) M+§?@7 (4H t, J = 4.7 Hz), 3.21 (3H s),
%]&4% .7 Hz), 3.85-4.04 (8H, m,

(2H n) 6.91 (1H, dd, J = 5.B, 2.8 Hz),

"B, OBR( 1EMSOdds J460 3MHz) 3(8) kpm: 0.42 (3H, 4€), T % 857 Hz)

8 1 15.41 (1H, 15 ESI
5 S Bilrgie 5 BNt ORBBETE - 30 (e ] 5) pslnzowzuﬂ
11()3H3 b5-3 356. 81rHZ)m 913. 36 G3U2HQ1HIJT)m)6 8 58)4.02 (1H, m),

31245(1H 3. 70- 375(4
4902 3(2H5- 3)g2 4(9-@ (BF, 319544 G24¢ 9Bi, (@}, BD, 45067¢3H3 (1H,

) UG Ry, SR 2 B Do e 70

BLIB8 (),H8. &) ,(115. 44 ,( 15, 44r (3}, Mbr(EPl): M+ 551
1 HNI\/R(DI\/ISOdG 400 MHz) (8) ppm 0.99
B DE%F(EHSB% 5’10 4.8 Hz), 3.71 (4H t, J =

Sudia 7 4. 03- 4 11 (2H M, 4.05 (2H s), 4. 08 (3H
s)513(1Ht,J—49Hz)517520 (1H, m,
8. 9YR6 (DHSO1es 40 MHD1-(B) opp(n1H0 3H54d( 18, =s§,5 Hz),

R Bl b el Rl T o
19).,98 .(5H, (28),, t]. 2IS=(3H6 Hz ;l 3:77-3. B-IZ)(lﬂ 8:8}2 9998 3.99

15 G ) o5 GE ot ap. (Brrob| orp E5-2 8k 4l kg .20
aad e & ) H§ 18752%1 fu’le a8, g6= 8@ ﬁ 9. 4111{L) M7.45-7.47
139 7.03-7.06 1Hn)7 1H s 8" (1H s),
@HBomiHB.-9° (lis. =2, (@HBBS)( NB ¢ESI ;5 b4, Exanpl e
M (EST): M+ 545
Example 8

20 4 NMR (DMSO-ds 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),
1.16 (3H, d, J = 6.8 Hz), 1.82-1.91 (1H, m), 1.96-2.07 (1H,
m), 2.31-2.43 (1H, m), 2.98-3.03 (1H, m), 3.17-3.38 (3H, m),
3.75-3.83 (1H, m), 3.94-4.02 (1H, m), 4.02 (2H, s), 4.07 (3H,
s), 4.33-4.40 (1H, m), 4.84-4.92 (1H, m), 4.96 (iH, d, J = 3.7

25 Hz), 5.17-5.23 (1H, m), 6.39-6.44 (1H, m), 6.48-6.52 (1H, m),
7.46 (1H, s), 7.96 (1H, s), 8.87 (1H, s), 15.44 (1H, br s)

MS (ESI): M+ 533
Example 9
'H NMR (DMSO-dg¢ 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),

50 1.16 (34, d, J = 6.8 Hz), 1.82-1.91 (1H, m), 1.96-2.07 (1H,
m), 2.30-2.43 (1H, m), 2.97-3.04 (1H, m), 3.17-3.38 (3H, m),
3.74-3.83 (1H, m), 3.94-4.02 (1H, m), 4.02 (2H, s), 4.07 (3H,
s}, 4.33-4.40 (1H, m), 4.84-4.92 (1H, m), 4.96 (1H, d, J = 3.9
Hz), 5.17-5.23 (1H, m), 6.40-6.44 (1H, m), 6.48-6.52 (1H, m),

35 7.46 (1H, s), 7.96 (1H, s), 8.87 (1H, s), 15.44 (1H, br s)
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,7150540 1t Hm)s) 7.M8 ((EH
6.

5 1H NMR (DVBO d6 300 MHz) (8) ppm 1.03 (3H, t, J =
7.0 Hz), 3.07 (4H, t, J = 4.7 Hz), 3.45 (2H, q, J =
6.9 Hz), 3.70 (4H, t, J = 4.7 Hz), 3.88-4.00 (9H, m,
@52@ ,H,.m gh¥ 5.3 Hz), 5.34-5.39 (1H, n), 6.91
(1H, =5.7, 3.0 Hz), 7.00 (1H, dd, J = 6.0, 3.0

Eﬁ)mplkélf@(lH s), 7.97 (1H, s), 8.85 (1H, 10 s),
549 | §:20 SLH NVR
T g )y BP0 o v
™ (2, d), I 67453:421),, 234(37-2(65 (BH Jmﬂf,42889Iz)(3H, s),

ﬁe 3H 45 5). 3,70 (4K, t, -3. 96

5%4 §h‘) 43 @, %)96-4.58 (fﬁf ), J4 1@ 42¥i|z S » 4.85-4.87
151}35715) 425( (1ldi5 '!)9 ﬁ}@omﬁ 9%. @#Hém”? Eld7 §1= 750%(%% Hz)

7(1@5 @Hrl\/SiC(:EQF aw0,5§30 ﬁ@)ExamslSe(zm 151) NI\/R 09 (1H, s),

400 8 0.72 (3H, d, J = 6.7 Hz),
iy 15%9.{1 53 gﬁz)%(s()lﬁgpmz 34 2 ar (3H m, 3. 5o 3. 54
M2HEST): M- BR63. 73 (2H M, 3.74-3.81 (1H, m),

3.95-4.02 (1H, m), 4.04 (3H, s), 4.10 (2H s), 4.87
W 1d 518520 (1H 25 n), 7.20 (1H dd, J:

1 2.¢ 7 , 5
?jmg) %gab‘%d m@@sﬁrﬂﬁ @g F%m 2. 92 33 F‘i é 2 Hz)
YH ) (3nw d5677 Exémﬂ &222 ZHORII\/R3(-IDI\/S(D, dg. 3062 M-E) (1§) m),

7 30,3.26.(3 70,
PR @ s 18508 g R 755 st ™ 375
I3 (B, 5n)2.73( i él 703J (THD. b)) iz}, og 32&'5 ﬁﬁ'(“ti*S M3H, s),
%3241“#4;% 7“&5“(1 NER 72§7f%‘HH my g89%36(314 (%Y, w, 7.00-
1) gy M5 Exanpl
§ g% ppm7 533 gﬁﬂ QETP’§ @@ éﬂ@ gﬁ) 15. 44
@&3 J= ) 131(3H t, J =

NESM,]ESEI, @14»;13% Wy .83 (2H, q, J = 7.g

307 (1H, br s),
Exaﬂn;ﬂ.d—ﬂ)z 4.12-4.27 (4H, n), 4.54

'H NMR (DMSO~ds 400 MHz) (§) ppm: 0.72 (3K, d, J = 6.5 Hz),
1.16 (3H, d, J = 6.5 Hz), 2.34-2.37 (1H, m), 2.49-2.52 (2H,
m), 3.44 (2H, t, J = 7.1 Hz), 3.67 (2H, t, J = 13.2 Hz), 3.77-
3.80 (1H, m), 3.99-4.04 (3H, m), 4.07 (3H, s), 4.87-4.89(1H,
m), 5.20 (1H, t, J = 5.2 Hz), 6.57 (1H, dd, J = 5.6, 3.0 Hz),
6.69 (1H, dd, J = 5.7, 2.9 Hz), 7.46 (1H, s), 7.95 (1H, s),
8.88 (1H, s), 15.43 (1H, s)

MS (ESI): M+ 553

(bCDéls 400 J
5

Hz), 3 oo

77 (4H, t, J

Example 13

'"H NMR (DMSO-ds 300 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),
1.16 (3H, d, J = 6.4 Hz), 2.18-2.35 (3H, m), 3.28-3.58 (4H,
m), 3.75-3.81 (1H, m), 3.97-4.02 (3H, m), 4.07 (3H, s), 4.86-
4.89 (1H, m), 5.20 (1H, t, J = 5.1 Hz), 5.33-5.51 (1H, m),
6.50 (1H, dd, J = 5.7, 3.0 Hz), 6.60 (1H, dd, J = 5.8, 2.8
Hz), 7.46 (1H, s), 7.96 (1H, s), B.87 (1H, s), 15.43 (lH, s)
MS (ESI): M+ 535
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54.62 (1H, m), 6.44-6.49 (1H, m, 6.79 (1H dd, J =
2.8, 6.0 Hz) 7.58 (1H, s), 8.24 (1H, s), 8.86 (1H,
s) 5.25 (1H, br s) MSs (ESI): M+ 531 Exanple 24 10
khdBRe (DVBO- d6 300 |sz) (6) ppm 0.72 (3H, d, J = 7.0
ﬁ) 1.15 (3H, d, J = 7.0 Hz), 1.25 (3H, t, J = 7.4
NMBy (1SOxids 309, Miz )k 7%50,p0m0 H7)2 (B3l 43 B4 Hz)

H, 0 744
‘S%}? (Gt 917 e, 2P0 20 L o8y daglsten cam
8) 95347933(&21,(13,, . 263 (P44 93 (@HB8Y., 98 .0TH,(3H5 &), 4.88-
. L k55 7,60 6.2
?5—|z§8 %ﬁ'86m)(’ll—? A2 &l 754(2]%;%52? '759§4('%H 25Y 18, m),
8.99 (i#, &, J8=951 1M 8)Hz)15.2% W,H S)id'VB)J( ES;E»)B

M+ 529 Exanple 25 20 HNI\/R(DI\/SOdG
Ppm 0:9% (BH ¥, J-2%. WHie)s), B.86 (BH, &),)13-434(1H, s)

0 J=7.4, 7.4 Hz), 2.42 (2H t, J =
@g)‘iépl 21\q h}’32é44 (1H, n), 3.74 ()2H, t, J (: 7.4 Hz),
Bx&dpBa 885 (1H, n), 3.95-4.06 (1H n), 4.03 (3H, s)

4.91 (1H, t,
ﬁ%&%(@%dﬂépgd%ﬂzh é’? Fé’mn;%%ﬁz)@(“? 85 (71F| 63 Hz)
8.42. (4%l ).7 8.88( M3) S)3.2h5. &% (%Pyl 3). 7w5((4§5|); M*— 4.7

549 Exanpie 26 1H NVR (DI\/SOd6 460 M) (5) ppm 0. 71
Hzh 3. 8% 4. Q34 5(§4) M)30 3. 184533, (@Heri 6659Hz)1H1 dd, J =

1L A0 o Bl S 3 gl Bl o,

1295 t1H.J ) 7.8 M) (113, &5- 31&14@1N1Hm $)3.94- 4. 02
r&éHEg}. 24 f2H S). 4.90 (1H br s), '5.16-5.22 (1H
{ 741%3 J =7.8 H), 801 (1H s), 8.08 (1H,

ﬁmlglgolgs (1H s), 15.23 (1H, s) 141 MS (ESI): Mr
547 Sfle 27 1H NVR (DVBO-d6 300 MHz) (6) ppm 0. 72
(BRHMRy, (DYSO-ge440f)MHZ Y 1B (M @78 <38,4dhz)), = 6.8 Hz),

2: 76 €33 410 M. 24837,2881(Hys (11, m), 2.93-3.00 (4H,
m), 3.70-3.75 (4H, m), 3.75-3.82 (1H, m), 3.95-4.02 (1H, m),
4.06 (34, s), 4.07 (2H, s), 4.83-4.92 (1H, m), 5.17-5.23 (1H,
m), 7.05-7.11 (1H, m), 7.46 (1H, s), 8.01 (1H, s), B.88 (1H,
s), 15.44 (1H, br =)

MS (ESI): M+ 551

Example 17

' NMR (DMSO-d¢ 400 MHz) (§) ppm: 0.99 (9H, s), 3.08 (4H, t, J
= 4.8 Hz), 3.71 (4H, t, J = 4.8 Hz), 4.03-4.11 (2H, m), 4.05
(2H, s), 4.08 (3H, s), 5.13 (1H, t, J = 4.9 Hz), 5.17-5.20
(14, m), 6.90-6.92 (1H, m), 7.01-7.03 (1H, m), 7.54 (1H, s),
7.96 (1H, s), B.79 (1H, s), 15.39 (1H, s)

MS (ESI): M+ 547

4.
8,
, 1

Example 18

'H NMR (DMSO-dg 400 MHz) (§) ppm: 0.98 (9H, s), 1.25 (3H, t, J
= 7.4 Hz), 2.88-2.99 (2H, m), 3.08 (4H, t, J = 4.8 Hz), 3.71
(4H, t, J = 4.8 Hz), 4.03~4.13 (2H, m), 4.19 (2H, s), 5.14
(1H, t, J = 4.9 Hz), 5.18-5.21 (1H, m), 6.89-6.91 (1H, m),
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m, 3.47-3.49 (4H, m, 3.76-3.83 (1H, m, 3.97-3.98
H m, 4.03 (2H, s), 4.06 (3H, s), 4.85-4.90 (1H,
m, 5.19 (1H, t, J = 5.1 Hz), 6.90 (1H dd, J = 5.7,

B.83+H2)06 60198 GmhH, M4 1w, €30, 8310 Hak, Z)468(Qbiwélﬂ, s)
3%7 97(1H s), 888(1H s), 15.43 (1H, s

1ESIS : (W 549 Exarrpl e 28 1H NWR (CDC13 300 I\/Hz) (5)
21 143 = 6.4 Hz), 2.76- 2.98 (1H, ),
Pjﬁ)éngs(lﬂH e %452 4.5 Hz), 3. 45 (3H, s). 3. 8o (?H, t

Eﬂxamp(ﬂ.e?:ll-&) 3.83-3.93 (1H, n) 398(3H s) 4.04 15

} gﬂm r‘rPMéglg‘& "398 Pﬁ'%zih [3}) SN ngH(% 8. 515Z1E|06§z),

:5)07 884 (HJ =5)4. 71Hz33 (lHs QQH§) q'VSJ(ESB)B i) »49.70 (4H,
Ie 2920 HNI\/R(CDClS 300 MHz) g B
tzr 03774217 ey, ). 88242007, @ﬁ, mim, 5Fr§€ 3183 t4HJ T, 543 Hz),
T 2253. 3L o5 3. 45 4
5 344 5{’*@ (1%4 %nHZ% 9(31 '1'91 7L R ;‘r 4§oi %2;;: g}: $.49 «
dldD8I4F21)O(,2I3 Orr)H,z)S 0’94(51HI,1Hbr s$), 76936{BbHE3s{ LH3.85 (1H,

Y/ 7.22 (1H, s 8.18 (1H, s),
1 %?’86&(1% (]%g g’ 15. 46(1H(br s))I\/IS(ESI§ I\/Hr2349
Mxamd® 32+l 4hdVR (DVSO-d6 300 MHz) (5) ppm: 0.72

é?H d, J:68Hz), 1.16 (3H, d, J = 6.4 Hz),
apple &) (oH ), 1.78-1.80 (2H, 30 m), 2.36-2.41

1 8 423,82 H, -
et S, Bt il 0 v,
24.9311 (AZI'BOq,(ﬂH -, 5 6z88- 6.92 (4H, t),J6=9Z-9. 92 ) (18,26 (3H,

. SE?ESF) m((‘l%ﬁ? trgd a‘%rrél Zé41§|4§b ﬁskﬁ/Ré?f%/B@ldG‘lﬂ,%%N&Hr s),

S\A-zza ((161) m;mJ —15121 (H?zbt, @ 38- 5 622(ﬂ4),m 1. 2494361, 93,

2H, sz3 06 3.08 4H
IW) 7301197 @ﬁ @)Hr 69739152 @HH s 3083{BHpos) 4B .86 (1H,

M, 153193 Aiﬁms(zH m, 4.18 (2H, s) 5.18-5. 23 (2H,
MnS)’(ESI)' M+ 533

20 Example 21
‘H NMR (DMSO-dg¢ 400 MHz) (3) ppm: 0.72 (3H, d, J = 6.7 Hz),
1.15 (34, d, J = 6.5 Hz), 2.34-2.41 (3H, m), 3.50-3.54 (2H,
my, 3.70-3.73 (2H, m), 3.74-3.81 (1H, m), 3.95-4.02 (1H, m),
4.04 (3H, 8), 4.10 (2H, s), 4.87 (1H, br s), 5.18-5.20 (1H,

25 m), 7.20 (1H, dd, J = 5.7, 2.9 Hz), 7.25 (lH,.dd, J = 5.9, 2.9
Hz), 7.45 (1H,s), B.08 (1H, s), 8.88 (1H, s), 15.44 (1H, s)

MS (ESI): M+ 567
Exampla 22
'H NMR (DMSO-ds 300 MHz) (§) ppm: 3.07 (4H, t, J = 4.7 Hz),

30 3.26 (3H, s}, 3.70 (4H, t, J = 4.7 Hz), 3.83-3.94 (4H, m),
4.02-4.04 (5H, m), 5.27 (1H, t, J = 5.5 Hz), 5.38-5.42 (1H,
m), 6.91 (1H, dd, J = 5.7, 3.0 Hz), 7.00 (1H, dd, J = 5.8, 3.2
Hz), 7.45 (1H, s), 7.97 (1H, s), 8.83 (1H, s), 15.40 (1H, s)
MS (ESI): M+ 535

35 Example 23
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5dd, J =5.6, 3.0 Hz), 7.03 (1H, dd, J = 6.0, 3.0
Hz), 7.93 (1H s), 8.02 (1H s), 8.96 (1H s), 15.21

(1H, s) Ms (ESI): M+ 547 Exanple 35 1H NVR ( DVBO- d6
1?09Mkr%tné§3 4UﬁnMH£)1@B épdeo és (§H5 EV)J)—lg g. ﬁ?), 1.23
(4, d,t J=F.5 éuzs Hzl) 313.(38, (8H, J’sa= 7367Hz AR .41~ a ‘s (1H,

8 78- 3.80 (1 2H,
iy g%%’H 3ZH) % T 5(715 HEiHn%n?é 385y lgng 4@ Hg) y 3.07
. 15 93 (BH77dd4HJ ., 5J8—- 3.0 Hylp), 471934(271 (dfd ), 4.54-
éi )4?1 8. 04 1s s). 8.90
4( sl)H i‘@'1§ (quG -& H(E@P) v SHH Eidnpf &= 36- 84 6.0
YR (DO 3 J 4
Hz),(7 1.1éq? H%erhﬁbi(g?ﬁpﬁg3, 348 Sﬁh% N 15—@% (18, br
9.78-3.80 (1H 20 M, 3.98-4.00 (10 ), " 05 (3H s),
86-4.89 (1H m, 5.19 (1H t, J = 5.1
“ﬁzz‘%sﬁsay‘?i’ 41(1H . L n,)(lH, br g), 7.89 (1H,
E:ﬁmple—217 1. Hz) 301 (1K d. 3 =83 ), 8 07
1H 09 (1H, b 1H  dd, J
o' (odigorgs 348 g de) ( e P T, sk m( B {5040,
2 b MS-( BS 5 g 377
1(5‘5(](}%{6 gdghw)?((ﬁ ?)zpp'\/& 52 §3§><a€}3 9’ 71 6}&% % 03 (2H,
%16 (304, 730=He)8 Blz§51 2,83, 21141 RUH 2047 ©H6-B 82 = 7.0

420 238 T RS TR, O s, o,

HB 7.0, 43) 015 95F4SD3 (TH84m{ 1Ha . ﬂs 28, SsD,F&)SBJZEHB (1H,
(1H % 21793 1HHd J = 3.
ZS%Hlélid tJJG‘ 3) 1) ; 68 {45 ( 198, %)-%%GZHZ)r

1 3 | 534y 1
7(333% HS‘ENR gbwgo(:dgl Eg%sw?—u%@) é;ﬁp%‘?n M% 9% (gﬁ @gi(ame

8.93 HAY, =1.,185(-38, éIH:JS): 6.0 Hz), 1.24 (3H, t, J =

89,G2H, g, J = 7.4 Hz), 3.05-3.08 (4H, ,
%4(5:@?’28%%*132%, 3.50 ) (47 m
Example 25

'H NMR (DMSO-d¢ 300 MHz) (§) ppm: 0.72 (3H, d, J = 6.4 Hz),
1.16 (3H, d, J = 6.4 Hz), 2.10 (2H, tt, J = 7.4, 7.4 Hz), 2.42
(2H, t, J = 7.4 Hz), 2.31-2.44 (1H, m), 3.74 (2H, t, T = 7.4
Hz), 3.73-3.83 (1H, m), 3.95-4.06 (1H, m), 4.03 (3H, s), 4.10
(2H, s), 4.83-4.91 (1H, m), 5.19 (1H, t, J = 5.0 Hz), 7.45
(1H, dd, J = 7.6, 7.6 Hz), 7.45 (1H, s), 8.12. (1H, s),
8.88(1H, s), 15.45 (1H, s)

MS (ESI): M+ 549

Example 26

'H NMR (DMSO-ds 400 MHz) (§) ppm: 0.71 (3H, d, J = 6.5 Hz),
1.14 (3H, d, J = 6.5 Hz), 1.21 (3H, t, J = 7.4 Hz), 2.09 (2H,
tt, J = 7.4, 7.4 Hz), 2.31-2.43 (3H, m), 2.87 (2H, q, J = 7.4
Hz), 3.72 (2H, t, J = 7.4 Bz), 3.75-3.81 (1H, m), 3.94-4.02
(1H, m), 4.24 (2H, s}, 4.90 (1H, br s), 5.16~5.22 (1H, m),
7.41 (14, t, J = 7.8 Hz), 8.01 (1H, s), 8.08 (1H, s), B8.90
(1H, s), 15.23 (1H, s)

141




10

15

20

25

30

33

s 3.57 (1H, m, 3.68-3.72 (4H, m, 3.84-3.91 (1H m,
3.94-4.08 (2H, m, 4.18 (2H, s), 5.15-5.24 (2H, m,
6.88 (1H, dd, J = 5.6, 3.0 Hz), 7.03 (1H, dd, J =

Mg 8(ES )0 him) ,547. 93 (1H, s), 8.02 (1H, s), 9.01 (1H,
s), 15.21 (1H, s) M5 (ESI) M+ 561 1o Exanple 39 1H
Mﬂm‘(de 400 MHz) 8) ppm 1.03 (3H, t, J =7.0

i o885 B e, g 95, B e
B. 188- ((zjmo,z c(,4H5 @54 mzo)g 0386 §)434 (1H, (1(2H, 2)b6352266 (4H,
“‘7)le3 (‘%H ('fﬂ:t(ﬂ )IH:!” 8?2)3’ 53 %gﬁ g }:53‘575%6(“1' m)

4103 adi, ~b &bs 2(381 Hg), 4. @é (41b|o $1E, @) 865 (44, (1H, t, J
15, 39% 547 Exanple 40 20 1H

“ﬁ“( F9|4)0(>()1I*‘7‘HzF‘d(r8)1) Fpf-7.0398 I;IsH 6 99 LK, pdd, J =
4 3038030 4 i G0 Wby b G3etesd /4 . 15.43

LH, W), 288(2H g, J = 7.4 H), 320329(1H m,
50-3.58 (1H ), 3.78 (2H, t, J = 7.5 Hz),

@8@3-5%)091‘%3&4%), 4.26 (2H, s), 5.16-5.21 (1H, 25 1),

é;&{i-,](ell-jgt J:50HZ) 757(1H dd, J = 6.2, 2.7

st 6 (1H ), 7.95 (1H, s),
BiR(iﬂDCé; 30@ w(m pm 1@ 21 (3H, 9) d5=(Esh)Hz), 2. 76-

5 1H N 4Q0 8
Moo g 333 (%91 18, ?‘Rﬁ(@'\@q{% ggﬁ’t@ A %)0,3%7180
(@H, .t J3=:4 7. 312 7 3 BB)-3. 934512 5t) ¢ 2B, 98 nj3H2. 80, 4.04
. q, J =7.5 3.2 H 3.79 (2H _t,_J_=
éﬁ; PT?‘)' ]893743356)(?5[% gy(ﬁ 643 &Hmb{zi(ll? nf-37; 6554 (1H,
2,Hss7)4 6. 811819, 2@)( 21, 98) (18, 58 (1B, 2dd{1d, —s)6,48 84 (1H,
2.7 Hz), 7.85 (1H, 35dd J'= 6.4, 2.7 Hz), 7.95 (1H,
%)r, 185@(1?1#' 53,96 (1H, 144 s), 15.20 (1H, br s)
Exanpl e 42 'H NVR (DVSO- d6 400 MHz
ﬁés((ﬁ 0. 95’%@?% ?;m 5.45 (3H, s),( )
Exampla 29

'H NMR (CDCl; 300 MHz) (§) ppm: 2.07-2.21 (1H, m), 2.22-2.37
(1H, m), 3.03 (4H, t, J = 4.7 Hz), 3.22-3.31 (5H, m), 3.45-
3.54 (1H, m), 3.79 (4H, t, J = 4.7 Hz), 3.99 (3H, s), 4.04
(2H, s), 4.08-4.20 (2H, m), 5.09 (1H, br s), 6.56-6.63 (1H,
m), 6.75-6.80 (1H, m), 7.22 (1H, s), 8.18 (1H, s), B.86 (1H,
sy, 15.46 (1H, br s)

MS (ESI): M+ 549

Example 32

'H NMR (DMSO-dg 300 MHz) (8) ppm : 0.72 (3H, d, J = 6.8 Hz),
1.16 (34, d, J = 6.4 Hz), 1.39-1.49 (2H, m), 1.78-1.80 (2H,
m), 2.36-2.41 (1H, m), 2.83-2.87 (2H, m), 3.42-3.82 (4H, m),
3.97-3.99 (1H, m), 4.03 (2H, br s), 4.06 (3H, s), 4.84-4.90
(1H, m), 6.88-6.94 (1H, m), 6.97-7.02 (1H, m), 7.46 (1H, br
s), 7.97 (1H, br s), 8.87 (1H, s)

MS (ESI}: M+ 547

Example 34

142




10

13

20

25

30

35

s 3.04-3.10 (4H, m), 3.14 (3H, s), 3.66-3.75 (4H, m,
3.94-4.05 (1H, m) 4.03 (2H, s), 406(3H s),

4.11-4.19 (1H, , 4.95- 5.01 (1H, , 517524 (1H,
2 of Tt AJE Py Bkt B90K e
M4 ESH, t,MT 567 . Ekaipl & -89 ﬂaﬂmm,(m’cﬂde a@o, NBiz) 6-3. 08

(590 G, 5, 0 8 o, 58 biff o

1393 @)01 3( 4] - 31744(4uﬂ (2, &)95541@55(2131 (aﬁ, ), 6 90 (1H,

10- 4. 5 (1H, 4.18 éZH s), 4. 97- é
%d'zle‘ TEE %“Z)w678@36 080, H= 6 @1 -’i 5H%21H 7.93
91 14 0% .21
nj1HH o 38§ lvs@gﬁ AN - 59 rodghis 3k iR
PMES K6 300 )(8) ppm : 126(3H t, J:75Hz),
Efgeg%,lze 2% (2H, m, 2.90 (2H, q, J = 7.4 Hz), 3.06 (4H,
® 7 H), 311(3H s), 3.19-3.22 (2H, 1,
1% RWR3.(HUSO2H, 490 MP3£)70 E()4|rL nI d.764.(3uklzd, 7 = 6.5 Hz),
322%393(2Hrr) (2 5.19-5. 31 15
My, 4, Y 7543H|42)v 2 935 (?EH dddJ J £-45H5) g, 3.07 (4H,
t27HZ)7 J(BHosdd, 5. + 7794 §1us), _
7 98 (14H8 s}%% 8]"'5'%’5(%3*‘3 )s g 76 %E:Z ) 13 (45’5?4)!-{%%& 378

160 @&in}hl‘eméui 3 IRV - @M@Hdemoo4w&) (28) @bmS 12-5.19

B2 475 9, G300 s 807 § ool )y 2185, .

0,2 .05 ((141;|, d(@ J4=05 83H3.8) Hz5, )10 BdH(lll(i ss) ddeu @4 (1H,
18 (1H, (1H 7s), 7.60 (1H J
80590 2(161 THE) SS?B(illlH'dé J=6.4, 2.6 Hz), 8.03
MSmESSJ—) $47847(1H, s), 15.36 (1H, br s) 35 M5 (ESI):
M+ 545 145 Exanple 46 1H NMR (DI\/SO d6 400 MHz) (8) ppm
Exaypde 384, s), 2.10 (2H tt, :80 71Hz)241

%3 Rs)Dﬂﬁoog 2*?%%?%§ 7‘%)?(2?“11 P1ﬁ3 éZH Jsﬂ %4 Ha),
1.16 (3H, d, J = 6.4 Hz), 2.34-2.39 (1H, m), 3.78-3.80 (1H,
m), 3.98-4.00 (1H, m), 4.05 (3H, s}, 4.21 (2H, s), 4.86-4.89
(1H, m), 5.19 (1H, t, J = 5.1 Hz), 7.36-7.40 (1H, m), 7.47
(1H, br s), 7.89 (1H, td, J = 7.7, 1.5 Hz), 8.01 (1H, d, J =
8.3 Hz), 8.07 (1H, t, J = 3.2 Hz), 8.09 (1H, br s), 8.19 (1H,
dd, J = 7.0, 2.1 Hz), 8.63-8.66 (1H, m), 8.88 (1H, s), 15.41
(1H, br s) | | |

MS (ESI): M+ 525

i

Example 37

'H NMR (DMSO-ds 300 MHz) (8) ppm : 0.73 (3H, d, J = 6.4 Hz),
1.16 (3H, d, J = 6.8 Hz), 2.33-2.41 (1H, m), 3.76-3.82 (1H,
m), 3.99 (1H, t, J = 7.7 Hz), 4.05 (3H, s), 4.21 (2H, s),
4.84-4.%0 (1H, m), 5.19 (1H, t, J = 4.7 Hz), 7.48 (1H, br s),
7.84 (1H, d, J = 3.0 Hz), 7.90 (1H, dd, J = 6.4, 2.3 Hz), 7.93
(lH, d, J = 3.4 Hz), 8.02 (1H, dd, J = 6.4, 2.3 Hz), 8.13 (1H,
s), 8.89 (1H, s), 15.41 (1H, s)
MS (ESI): M+ 531

143



5 Hz), 5.13-5.17 (1H, m), 7.42 (1H t, J = 7.9 Hz),
7.51 (1H, s), 8.11 (1H, s), 8.79 (1H, s), 15.38 (1H,
br s) M (ESI): M+ 563 Exanple 47 'H NMR (DVBO- d6 400
%ﬁs) Ppm: 1.99-2.07 (2H, n), 2.09-2.26 io (2H,
) 73(2Ht, J =7.6 Hz), 3.14 (3H, s), 3.21-3.29
DDBD331-534@10. MH, rﬁ;) P79 (02190 t(3H) +,7J6=HB)9 Hz)

6L MMR)
éﬁigﬁgg éHJ@ '0 3&3 1324 oy xl 2o gzt:z)i) Bz), 2.89 (21,

q1Hr Ss)7. 47}ﬁi|4 (13-1051{3 0B :{461 2m) 232192)3 28. §1H( 1), 3.50-
dd, J = 6.2, %803(1Hs)89015&1Hs)3
5 357! J(H_L:Hm ) 3|\‘i§'( 33 (4% 847 3eB4rp- 814818y TR 3-94-4.08
1548 (63H, 6. ByHz
g A 2 07 ZH'VHZH sg) @0'335 51 211 ((2% mg é 889 (§H (aﬁ, J =
$)6, 3P am (mmatmu ﬂdz " Hz)s 83. 8403H91 (1H93m(1H, 5)

2 qz by %)1'14'9 E@l’ T §.33’153)2’1 ghﬁ HHz)S? 7.45

maH(Esm M61541LH dd, J = 6.2, 2.8 Hz), 7.81 (1H,
J=6.2, 2.8 H), 8.03(iH, s), 8.94 (1H s),
10 &%amlﬁﬂ? s) 25 M5 (ESI): M+ 547 Exanple 49 1H NMR

DA Tl B PITUOA (°  eh SEI0R, 1 e

283 4(BH, KA, b2 Hig (almz)m) 1. 18022171 08.(IH= )8 Hz)

(-4 et i Soe Fecdinre sd il sclicdige

rﬂ)0,0 tNHZ3 (ﬁ-}, rzp)n;l 401.193(2(1{3Hs ,, SJ2=G 41iH,Hay, J1=19.1, 5.1

}% 04-3, 3.21-3, 31 &é
15 RE) m5 %4’55}4396@%1#4”? § éﬁ :41*713 Edl, 'mpl 31Ha.4d10T =
§3tL Mg udp6 4. eQﬂ (él J5ﬂ143'5. 29, @ZHz)")(s 04 )(lH, s),

6.88-6.92 (1H, 9587 (1K, 'm, 7.4

¥.96 (1, s)), 1859379(@&:,@, 15 40 (1H, br s) NS
hEStRs T M P47

Example 40

20 'H NMR (DMSO-dg 400 MHz) (8§) ppm : 0.91 (3H, t, J = 7.0 Hz),
1.18 (3H, d, J = 6.0 Hz), 1.24 (3H, t, J = 7.4 Hz), 2.02 (2H,
tt, 3 =7.5, 7.7 Hz), 2.47 (24, t, J =7.7 Hz), 2.88 (Z2H, g, J
= 7.4 Hz), 3.20-3.29 (1H, m), 3.50-3.58 (1H, m), 3.78 (2H, t,
J = 7.5 Hz), 3.84-4.0% (3H, m), 4.26 (2H, s}, 5.16-5.21 (1H,

25 m), 5.23 (1H, t, J = 5.0 Hz), 7.57 (1H, dd, J = 6.2, 2.7 Hz),
7.86 (1H, dd, J = 6.2, 2.7 Hz), 7.95 (1H, s), B.03 (1H, s),
9.01 (1H, s), 15.21 (1H, s)

MS (ESI}): M+ 559
Example 41

3 'H NMR (DMSO-dg 400 MHz) (3) ppm : 1.16-1.19 (3H, m), 1.24 (3H,
t, J = 7.5 Hz), 2.03 (2H, tt, J = 7.3, 7.3 Hz), 2.45-2.51 (2H,
m), 2.89 (2H, q, J = 7.5 Hz), 3.20 (3H, s), 3.79 (2H, t, J =
7.3 Hz), 3.83-3.90 (1H, m), 3.93-4.01 (2H, m), 4.25 {2H, s),
5.18-5.25 (2H, m), 7.58 (1H, dd, J = 6.4, 2.7 Hz), 7.85 (1H,

35 dd, J = 6.4, 2.7 Hz), 7.95 (1H, s), B8.03 (1H, s), 8.96 (1H,
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5 Exanpl e 51 1H NVR (DVBO-d6 400 MHz) (S) ppm: 0. 96

(9H, s), 2.05 (2H, quint., J = 7.5 Hz), 2.45-2.55

(2H m, 3.82 (2H t, J = 7.1 H), 4.00-4.12 (2H m,

4,2615(22@@}{ 5,0855. 13 (2H m), 7.70 (1H dd, J =
7.83°(1H, dd, J = 9.2, 2.2 Hz), 1o 7.87

NS HES), : M4—56154 2.7 Hz), 8.22 (1H d, J = 2.2 Hr),
37 é@ J=9.2 H), 8.82 (IH s), 15.17 (1H br

‘gj‘“ﬁs“{ ): M+ 515 Exanple 52 'H NVR (DMBO-d6 400

1M‘|HMR( $DMEQHH5 @0@&}(&"' &) ap‘;ﬂn 240( 3, (Eé{% %51 4%. 284, s)

Hza 3"(2H SH,
-3 1 (i 5”()2H3 B §H78S()2H3 66-5.4571 éHHzly1 3.94-4.05

ﬁ;@%@ Al (@ZH (26 )4 %60%23'%5)5)5 1121§L1h' 15 (iH H)O 4.95-
165 22 (1H " 'm
1 (71P86H(LH5dld7 2324 gl4, 21)7 CHBE - 67995(@11H mS) 6 88-7.03

B s B, B it Iy Rty ol 380 Bloy Trgge (2.

Hpns ). 096(9H s), 3.07-3.12 (4H . 3.69-3.74 (4H,
rgé, 4.00-4.12 (2H, n), 4.18 (2H, s), 5 05- 25 5.13
MOHERS) : $9P83IH, dd, J = 5.8, 3.0 Hz), 7.08 (1H dd,
mprlg $.0 Hz), 7.88 (1H, dd, J = 9.2, 2.1 H), 8.23
(1H d, :21Hz)836(1HdJ 9.2 Hz), 8.82
ﬁlHMRS) ,DMSB @8 4{AH,MHAr &) WBm ESD).89M¥3817s)301.24 (3H, t, J

| 1 O d6 .40 8
PRI RS AU 0I5 90400 Wee)lke) O o 3% (o, m
I = ,st)), 3‘65—(32!14 t{4RnJ m) 63995!2)1 08. @@H4 xiL)l, (/21'ﬂ0 4.20

24 (2 07-5.12
Bty Wy 438 B S, 5926002 410, 1 ; °5. 36 857 14E, m),

631)881—6;4933,11%2) ’m()i ?770(11'7' o@NéiH 1 '7*2?31 glﬁ é)’le 14 (1H,
D5 13—-|Q‘QVR1(PCH($])3 4@02M4z{5LH(.6)arppﬁn 1. 06 (9H s) 1 30
MSHedsy I s61

Example 44

'H NMR (DMSO-dg¢ 300 MHz) (8) ppm : 1.26 (3H, t, J = 7.5 Hz),
.11-2.27 (28, m), 2.90 (2H, q, J = 7.4 Hz), 3.06 (4H, t, J =
.7 Hz), 3.11 (3H, s), 3.19-3.22 (2H, m), 3.37-3.41 (2H, m),
.70 {4H, t, J = 4.7 Hz), 3.81-3.93 (2H, m), 4.18 (2H, s),
.19-5.31"(1H, m), 5.23 (1H, t, J = 5.3 Hz), 6.89 (lH, dd, J =
.8, 2.7 Hz), 7.03 (1H, dd, J = 5.8, 2.7 Hz), 7.94 (1H, s),
.98 (1H, s), 8.91 (1H, s), 15.25 (1H, s)

MS (ESI): M+ 547

2
4
3
5
5
7

Example 45

'H NMR (DMSO-dg¢ 400 MHz) (8) ppm : 0.98 (9H, s), 2.03 (2H, tt,
J=28.2, 7.2 Hz), 2.46 (2H, t, J = 8.2 Hz), 3.79 (2H, t, J =
7.2 Hz), 4.02-4.16 (4H, m), 4.05 (3H, s), 5.10 (1H, t, T = 4.7
Hz), 5.14-5.18 (1H, m), 7.52 (1H, s), 7.60 (1H, dd, J = 6.0,
2.6 Hz), 7.82 (1H, dd, J = 6.4, 2.6 Hz), B.03 (1H, s), 8.78
(1H, s), 15.36 (1H, br s)

MS (ESI): M+ 545
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2.17 (2H, tt, J = 7.5, 7.9 HzZ), 2.49 (2H,

s 7.5 H),
t, J =7.9 Hz), 2.77-2.84 (2H, ), 3.75 (2H, t, J =
7.5 Hz), 4.14 (2H, dd, J = 16.5, 19.3 Hz), 4.28-4.35

B~

,g&%m 4é+. 95 (1H, dd, J = 9.0, 5.1 Hz), 6.94 (1H, t,
J 8 Hz), 7.68 (1H, s), 8.25 (1H, s), 8.84 (1H, s),

“U5 NMR ((DMSOs¥He 4Q0 NIBIZ)ESIS) prit :561 9Bxd8H, es36 2HINVR2H, tt,
DVEO- 416 A0 0. H 2,9

‘% dj 74% %)%%431&@ t'4%?)6( ?2ﬁ%§H ﬁ§3 428, £, =

1.21—| H::s),, &.006-(Bi,13) (,2|4 0B)-4. 11244ﬂll-lm)dd5 11=(TH7.t, J = 4.5

| dd 8. 24
%Z)'J@]Pgsé%( ,3@ (1 ]‘1§ }H: & 3J HzY SgHB) / (§H5i (1H,
» S 19 1 Hs)br 88)79|\/$1(qES|s)) vt 885 ( 1Et><aBP| §>57 1H
E(DI\/SO d6 300 M) () ‘ppm’: 0.73 (1H, 6. 4

1‘11%)( SDir 1’1“‘1656(31H d J = 6.4 Hz), 2.30-2. 46 (1H m,

%gw 374385(1H, nm, 3.93-4.08 (4H, m,
4.82-4.94 (1H m), 5.19 (1H t, J = 5.3
Lz NMR7 . (‘E)FIS()lﬁls £00 MHB9 (ShHppdd,: 1J93-6. 67 Itlzﬁ H@ﬁ), 2.09-2.26

fzf%l ’é‘)lH dr41%é*;Ht'§)j gs%wgzziﬁér)% i/gl %38 SEi(an%f%lls% 29

(11H1 NMB (?V%@—QESSQOQ:LM'Z}%%% QDm(ZHg £6 £r91=' 7535 u3) /03,79~
31 %7’1 (42le1n( aH4. @)3 (3Hz45) (,4|41 12) | 25,05;5 551"(251-267 (1H, m)

. 0 7,83,
il 452>-§(z])w §d Y (13 5 32’8 gAHfS)lHlﬁd (%f (ﬁl’%g i g} = 6.2,
IHHE=), 7LB119 1ELHAdbr Jsk WE2( ESLY: HMI-, 58903 EXERp! €) 5% . 90
U MR (glgs? 49,400 I\/Hz) (6) ppm: 0.96 (9H s),
g 3.70-3.76 (4H, ), 4. 00-4.12

M2HEID). 44+254(72H s)' 5.07- 148 5.12 (2H, m) 7.22
= 9.0 2.4

(1H, dd, J = 7.7, 7.7 Hz), 7.83 (1H dd, J
1@ A8 (1H, d, J:20I—|z),836 (1H, d,

Frpamp

1 fomr8- ﬁﬁs&lﬁ' 450?0 i) 888 Lot 3) 165 555'21 M-5g’55 Hz)
1.99-2.07 (2H, m), 2.48 (2H, t, J = 7.9 Hz), 3.21 (3H, s),
3.79 (2H, t, J = 7.1 Hz), 3.84-3.91 (1H, m), 3.93-4.00 {(2H,
m), 4.03 (3H, s), 4.11 (2H, s), 5.17-5.22 (1H, m), 5.21 (1H,
t, J=5.3 Hz), 7.45 (1H, s), 7.61 (1H, dd, J = 6.2, 2.8 Hz),
7.81 (1H, dd, J = 6.2, 2.8 Hz), 8.03 (1H, s), 8.94 (1H, s),
15.40 (1H, s) |

MS (ESI): M+ 547

Example 49

'H NMR (DMSO-dg 400 MHz) (8) ppm : 0.98 (9H, s}, 2.93-2.98 (4H,
m), 3.70-3.74 (4H, m), 4.00-4,14 (7H, m), 5.11 (1H, t, J = 4.8
Hz), 5.13-5.19 (1H, m), 7.02-7.08 (1H, m), 7.52 (1H, s), 8.01
(1H, s), 8.78 (1H, s), 15.37 (1lH, s)

MS {(ESI}): M+ 565

Examplae 50

'H NMR (DMSO-ds 400 MHz) (8) ppm : 0.93 (3H, t, J = 7.1 Hz),
1.19 (3H, d, J = 6.0 Hz), 3.04-3.10 (4H, m), 3.21-3.31 (14,
m), 3.50-3.60 (1H, m), 3.67-3.73 (4H, m), 3.84-4.10 (3H, m),
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5 Experinental Exanple 1 The follow ng expl ains

eval uation nethods of the HHV integrase inhibitory
activity of the conpound of the present invention.
4104 Gust ryGt ison g0f5 pecqehi, nant, 6NBeYBase 9EAE m), 6.98-7.02
expression 10 systemH 'V integrase full |ength gene

H, Wrol7- 44674 1H425)437 - 961438y ) s n BhPEn(1H, s), 15.40 (1H,
tﬁpesqyl al ani ne at codon 185 was substituted by

I stidine, was inserted between the restriction enzyne
MElelESTand Mthaélé3si tes of plasmid pET21a(+) (Novagen),

ereb n 15 i ntegrase expression vector
%%f?if\ d- "N F185H was constructed. (ii) Production and
Tpu kR Q@HS@ﬂdﬁfélOO"tbﬁgi)aS(%)p?%lme':no._5%‘3*@9111',CEb? sobs (21,
reconbi nant BL21(DE3) transtorned with plasmd
BET L a- INFI85HHEBr aPndd —2nopi Y 2HasmshakeBeulHr el o = 7.1
0C j | lhaui&medium,cent abpi ng, anpi gkl ki n
P 25 i iPe Pichba 1Rad) Selr Thin B~ Sbom B plibde ™+ 770
i Shprdshy|F R B- It,hi2oJaHad¢t ofyBand3deddpsiadded2f o2.2 Hz),

r expressi o f .int as n The cuylture S
Rl Blor 3P -fo Bronbiee. Bctamititign o the BD, 8.37
{1H,eq1,ase proizein) , TBe speqanbi Bant 15, 1¢0kiH, IBS s)
collected in pellets by centrifugal separation and 25
Mt edeiled Mt 5180C. The E. coli was suspended in Lysis
é*o%tlﬁlre 0 MM HEPES (pH 7.5), 5 nM DTT, 10 nM CHAPS,

10% gl ycerol) containing 1M sodi um chl ori de and
l8uNMRC i BMSOedg efiatMipnesSr ppat ko0.and (94, s), 1.24 (3H, t, J

_depr rizati.an for rupture, _apd ceptyrifugal

< ar 030 (3% 55fotore? 8o frn To r choherz Sl (24, m,
Negser>. 2@ Ukie fhacti.oe (bgypernatany)sThys, wasosid uted2n,
10-fold wth Lysis buffer free_ of sodiumchloride,

THix t Aff t(KHSPS3epRardsd IHeEt hedl Thea? ez Bi osclenzed2 (1H, m),
tabg 1 aty 40¢ f,or 56 LN t I adser pti.o f
7ia'ﬁeg(rlzflirsfe%glr'otJei n%:t'g't ﬁéqrgg?h. ?Tﬁg ?Ye\%i nét\?\ias‘}wa%'e% 2.7
Hei)t,h 323 ydHs buff 8r 130rilH| nshg 3080 MlBods umTHhi 18 i i, br
nd the 149 integrase protein was eluted with Lysis
uf fer containing 1M sodiumchloride. The el uted
MIt@wpTase My giugi n sol uti on was subjected to a
Superdex 75 (CGE heal t hcare Bi osci ence), colum for gel
Example 53

'H NMR (DMSO-ds 400 MHz) (§) ppm : 0.96 (9H, s), 3.07-3.12 (4H,
m), 3.69-3.74 (4H, m), 4.00-4.12 (2H, m), 4.18 (2H, s), 5.05-
5.13 (2H, m), 6.97 (1H, dd, J = 5.8, 3.0 Hz), 7.08 (1H, dd, J
= 5.7, 3.0 Hz), 7.88 (1H, dd, J = 9.2, 2.1 Hz), 8.23 (1H, d, J
= 2.1 Hz), 8.36 (1H, d, J = 9.2 Hz), 8.82 (1H, s), 15.18 (1H,
br s)

MS (ESI): M+ 517

Example 54

'H NMR (DMSO-d¢ 400 MHz) (8) ppm : 0.96 (9H, s), 2.12 (2H, tt,
J=7.9, 6.9 Hz), 2.43 (2H, t, J = 7.9 Hz), 3.75 (2H, t, J =
6.9 Hz), 4.00-4.11 (2H, m), 4.24 (2H, s), 5.07-5.12 (2H, m),
7.62 (1H, t, J = 7.9 Hz), 7.82 (1H, dd, J = 9.1, 2.0 Hz), 8.26
(1H, d, J = 2.0 Hz), 8.37 (1H, d, J = 9.1 Hz), 8.82 (1H, s),
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5 filtration. The protein was eluted with Lysis buffer

contai ni ng 1M sodi um chl ori de.
of the integrase protein were

0 Preparati on of DNA solution 10 The
BT Y

ow nd
B s&kd X)ed Min 5B buf f er

thpmimpl\(bﬂ&h@ mmeftmz%) mspﬁﬁat ed @ts 9(@@ f‘é'j 51m30, (8AC t, g

synt hesi zed by G einer or

FASMAC was

(10 nM Tri s-hydrochloric acid
%R?Epgjfg) 1 nM EDTA) and m xed wi th donor
dssea conpl ementary strand (+ and - strands)

for 10 m n, 10mn

WP H# rarkt ]4700@I'¥rortt10 Infn alffd R’e@t H&ﬁ , @5@29t ézﬁr VEr aJ -9
Iﬁﬂ“bﬁ?gﬁg 2ned mHWhGCH swaspused foL §he gb

- strad

GH,3's)(,SEQ4D N®,2)s Taﬁgﬁll4DN$H(,+s
haviﬁﬁ%I di %?XI eni n added at 3

DNA,

mn

dving biotin attached to

IcCA AGG GCT AAT TCA CT-Dig-3' (

%1;?@ - strand: 5'-AGT GAA TTA GCC CTT GGT
(SEQID NO4) (iv) Determnation of enzyne
JmHmMRIn@ugoas@)4®mmeuxoﬁy odfh acii. g6t \{ 9Rhesionar 9DNA. 01 (4H,

S et i, TE DL S L0110 ol (95 S0 W 8! o), .06

50183 eckHYy Gx)ot i71.6x14 pl1ad,e ddRoghe) 7and al nowgd tm edsoIh, dd, J
at 37C for 60 mn. The plate was was

Phdshha ¢ Bifferd 3 (BE bé’acér 5 PBSE, HSankg gﬁnﬁaﬂu d, J=29.3
1@) é_tgjl)(lqpntgl niqng 1Q 1%y, 15Q Lyeen 20 and phosphat e

bu ffer Then,” an 'enzyne reéaétion

Iﬁ%stESsIJ)bstbalnc‘.’éE( 10 1) diluted with the

éeact'o i xture and 100 jig/m (or 64 g/m (2 p%))
’Fﬂ@jr protein (10 |) were added to each well and

eaered pMSO-de 300 MHz)
1.16 (1H, d, J = 6.4 Hz

3.74-3.85 (1H, m), 3.93-
(14, m), 5.19 (1H, t, J =

J = 6.4, 2.3 Hz), 8.01
s), 8.89 (1H, s), 15.41
MS (ESI): M+ 530
Example 58

'H NMR (DMSO-dg¢ 300 MHz)
= 4.9 Hz), 3.98 (2H, t,
(4H, s), 5.06-5.15 (2H,
7.83 (1H, d, J = 9.4 Hz
Hz), 8.82 (1H, s), 15.1
MS (ESI): M+ 549
Example 59

'H NMR (DMSO-ds 400 MHz)
my, 3.70-3.76 (4H, m),

(6 ppm : 0.73

), 2.30-2.46 (1H,
4.08 (4H, m), 4.22 (2H, s), 4.

5.3 Hz), 7.47

enzyne

(1H, dd, J = 6.8, 2.3 Hz

(1H, s)

The obtai ned fractions
col |l ected and preserved

t ar get

fl

for

f5t4 14 (2H,
dabyr nd rral 6. EDorild?r 3+ Het)r,add 285'4- BEot RH, ABE, CATOFTALGTGId, J =

S, TG ML LG 24TAG DS (952 LDHOH Denor o

strands both
termnal) 25 Target +

SEQ I D

mxture (70 1), a

{(6) ppm : 0.96 (9H, s}, 3.70
J = 5.3 Hz), 4.01-4.11

m), 7.72 (1H, dd, J = 7.

1, 8.27 (lH, s),
8 (1lH, br s)

{8} ppm : 0.96

4.00-4.12 (2H, m),

148

(14, d, J = 6.4 Hz),
m), 2.65 (3H, s),
82-4.94
(1#, s), 7.89 (1H, dd,
), 8.16 (1H,
(2H, t, J
(2H, m), 4.24
9, 7.9 Hz),
8.34 (1H, d, J = 9.4
(9H, s), 2.96-3.02 (4H,

4.21

(2B, s),

5.07-
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5 at 37C for 60 mn. Conposition of the enzyne
reaction m xture: 30 mM MOPS ( 3-
nmor phol i nopropanesul fonic acid), 5 nM magnesi um

ghipride, 3 “T'\AZZDTEH(,d'dHh' ot br gi ol )y, 70 ”9[2”1338%4 dd, J =
(bovi ne serum al bun1n 5% glycefol,
i med Hy [HBul f80>a4de()1H 0901% Fweh P6), 1e 3Ee|(11H50anI 9.0

@C ]?Bgrg%/po(f}?rgst [NA 61 1|H)t#gpﬁgdded reacted at

id “Washe sphat e buffer
MONMES T n@g40.53% Tween 20 to stop the reaction. Then,
100 niJ/ m peroxidase | abel ed anti -di goxi genin
ErReiasptad f%ag®ierdche, 100 1) was added, and the

”1XtL”Thefg%ﬂﬁﬁ%lh%a%%%@aQBSBEGéﬁﬁétﬁgnnh@thé@élQﬁeghngIV

washi ng wi th phosphate buffer containing 0.1% Tween
erﬁegxarﬁ@r oxind®sdoryl ectdulityi of (:Beocmnqaml@oOf)thpresent
d all owed to react at roomtenperature for 4
eI](or mn). The color reaction was stopped by

dddidensthhsit ifonr o€ @eicémblf@nt2@nkpgrdbe g@ﬁ@réﬁﬁﬁé%éion
450 nm was neasured. The HIV integrase inhibitory
&5ty (1C50) of the conpound of the present

I nventyen jwaeGalseulrat ¢d t i i r
VST sl B Bl T Y EAOT 7, 425457

(1R%=)1- (%JWBIP@I@DYﬂ-@@@M—h@I at28o8bank§5 |wdH0substituted by
H?Qﬁ%&ln %%L?%g%%r%fdmg kwe t?ﬁﬁ@%%&fﬂféﬁéﬁ@iﬁﬂﬁ*ﬁ; NdeTI

conpoun Sorbance
amfd il cdnecuiod pBhankd phyorbamnpe (Rbvaedh) j whdeby an
sence of test conpound, in__the absence of integrase

lﬁlr ar?est‘i’xﬂ’r"@srségi}l vechrs BRGakArANTELP SR Waamprstructed.

i
ot oo oy et LS gbii gt

C 0.@&B iehga0 celim rssombln@soﬁm(ﬂ&maﬁltﬁm@med with
pﬁ%%ﬁﬁ?%gg?@ﬁ%ﬁﬁgyfggéﬁggggging%aERl?iF&%§?|§Eake cultured at
30°C in a liquid medium containing ampicillin. When the
culture reached the logarithmic growth phase, isopropyl-f-D-
thiogalactopyranoside was added to promote expression of
integrase gene. The culture was continued for 3 hr to promote
accumulation of the integrase protein. The recombinant E. coli
was collected in pellets by centrifugal separation and
preserved at.—80°C.

The E. coli was suspended in Lysis buffer (20 mM HEPES
(pH 7.5}, 5 mM DTT, 10 mM CHAPS, 10% glycerol} containing 1M
sodium chloride and subjected to repeat pressurization and
depressurization for rupture, and centrifugal separation at
4°C, 40,000xg, 60 min to recover a water-soluble fraction
(supernatant). This was diluted 10-fold with Lysis buffer free
of sodium chloride, mixed with SP-Sepharose (GE healthcare
Bioscience)} and stirred at 4°C for 60 min to allow adsorption
of integrase protein to the resin. The resin was washed with

Lysis buffer containing 100 mM sodium chloride and the
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No. activity (1C50) activity (1C50) 1 D16 D 2
D 3D18D 4D19D 5D20D 6 D21 D 7 D 22

8 D23 D 9D24C 10D25D 11 D26 D 12 D27 D
é%ﬁﬁ%éDpr%%e@nz%aQ el@t@dl§gtﬁagk§%g Ehf%éftegﬂééfnlng 1M

I V1 ntegrase Exanpe Exanpl e rtory 1 nhrbitor

il up chlgatiidei-ty (1 C50) activity (1C50) 32 D 46 D

24 0 8 Lerfief BeBdBelitleRodfo BB i Blfeen o o

AbeCdek D5 (GE healthcare Bioscience) column for gel

Og

17

33(3

I

I

filtration. The protein was eluted with Lysis buffer
containing 1M scdium chloride.

The obtained fractions of the integrase protein were
collected and preserved at -80°C.
(iii) Preparation of DNA solution

The following DNA synthesized by Greiner or FASMAC was
dissolved in TE buffer (10 mM Tris-hydrochloric acid (pH 8.0},
1 mM EDTA) and mixed with donor DNA, targetiDNA, and each
complementary strand (+ and - strands) to 1 yM. The mixture
was heated at 95°C for 5 min, 80°C for 10 min, 70°C for 10 min,
60°C for 10 min, 50°C for 10 min and 40°C for 10 min and kept at
25°C to give a double stranded DNA, which was used for the
test.
Donor DNA (- strand having bilotin attached to the 5’ terminal)
Deonor + strand: 5’-Biotin-ACC CTT TTA GTC AGT GTG GARA AAT CTC
TAG CA-3' (SEQ ID NO:1)
Donor - strand: 5'-ACT GCT AGA GAT TTT CCA CAC TGA CTA AAA G-
3’ (SEQ ID NO:2)
Target DNA (+, - strands both having digoxigenin added at 3’
terminal}
Target + strand: 5'-TGA CCA AGG GCT AAT TCA CT-Dig-3’ (SEQ ID
NO: 3)
Target - strand: 5’'-AGT GAA TTA GCC CTT GGT CA-Dig-3’ (SEQ ID
NO:4)
(iv) Determination of enzyme (HIV integrase) inhibitory
activity

The donor DNA was diluted with TE buffer to 10 nM {or 5
nM), of which 50 ul was added to each well of streptavidin-
coated microtiter plate (Roche) and allowed to adsorb at 37eC
for 60 min. The plate was washed with phosphate buffer
(Dulbecco’s PBS, Sanko Junyaku Co., Ltd.) containing 0.1%
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45 D 59 C Experinmental Exanple 2 Eval uation of
antiviral activity The effect of conbined use of the
compound of the present 5 invention and exi stent

aRkbenHY agendisosaiahe wletRimi nateh) ahhenkombowkagtion
manner. For exanple, the effect of conbined_use of t

BGBARES {/Brilbxi R GHSTAIRIANGS 1 @forad. CHAHSER, Hilkbothe
éHEHﬂét?ééctiéﬁ C&Qy;yahf@,aﬁmofdljirgm LRROTAViYm1 (2 pM))

non=nucl eosi de reverse 10 transcriptase inhibi'tors
(erfagirapazprotepn ot Bhgel )i meds tagded (Hondiasdvimell and reacted

ngl%%giéggﬁ d .test substance A and the |like are
8Varia S n&ueENPSS cells infected with HV-1 111B
Oympddit iehhefl. the adehrhé ofeadtioreifieaturef: corhimedrs (3-

use of three agents. 15 of test substance A, ,
PPEBLAYI REP EARFRRFH ViR He, 2B hrest M iiggfdamachloride, 3 mM

of QVi ¥ 5 L yudi t [ i :
bou0larL B0 0100 il 3 Shagp s, 5
GLg0e0b] paths phFOmodiné Uat ] ayeifoxildme dr.& Liedueead 20.

5 concentratpLons, o rppeceut i cal ent d 9
concenfﬁ%’?f OT%IQ %qg L%P%Ec@t i%'taaqge [%g}sn(tldé,ﬁr} was added,
debetaingtd Pasepdan lhese wesukwbshedr @iehAnphoeghite buffer

eval uate the effect of conbined use of two agents. For
EBRbRABANGSE- bF THR®R Yt SSTOP Hilth e Mt-ati on

phar magguL i cahg %Et%l B and a1 pharmacedd Galt 1ag8xEgenin
are m xed and pharmaceutical agent A and the
eohibntiyasobut beor (Rodheed 00 lowasy @dged,omndTifde mixture

test results_ of est..substa and .conbj nat i on

HF R BROhRoorEl A Cotbinds BTy naradPPare By Hrobad with
baseghabtet bef £ or 0gs@®1i0indr o charmveadrd 23hi pman
MacSynergy Il version 2.01 _and Deltagraph versiqn

1.5d. A PRFesidnsRmeebial SPhbtian diauRars L0migy was added
BEBI B 8§ bQ0qak ot S CONGENESAH, | QlisH M2 GG £ HE% (or 3 min).

armaceutical agent, obtained from3 times of tests,
Bhehcobesr feactBoh WeY)steppedidriceaddiria siN and furdc acid (100
caonbi e 1.s_eval uated Based on the

ﬁgigff%ég %§5§ﬁ£§3ﬁ5!§334 al"CusCe 0 EREr &from The

Criter TReOHI®Vahtiéd e alsh Shovdry ct20ritthe (1a:hovhthe

compound of the present invention was calculated from the

inhibition rate according to the following formula:
inhibition rate (%)=[1-(0Object-Blank)/(Control-

Blank) ]x100

Object; absorbance of well in the presence of test compound

Control; absorbance of well in the absence of test compound

Blank; absorbance of well in the absence of test compound, in

the absence of integrase protein

The results are shown in Tables 8 and 9, wherein each

symbcl means that ICsp falls within the fellowing range.
A: 1 uM<ICso<10 pM

B: 0.1 pM<ICso<l pM

C: 0.01 pM<ICs0<0.1 pM

D: ICs50<0.01 pM
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Definition of interaction 2% Strong synergistic
action >100 Slight synergistic action +51 - +100
Additive action +50 - -50 25 Slight antagonistic
action -51 - -100 Strong argaggaenistic action <-100

EXperI ICIIL al ||p= € 3 :\vnet abG: | St abl I I _y L CDL ICDL
of met ahol | c ab‘ﬂVtW@?QW%r g%é#g e Hohei tigrase
ani mal ra y) | Cl OSQAR; 3P

( Xenot gch I\ieLC (Le ng;lg&b%&%SA), 280y pf ot el n} or¥

L) and| NADPH pfadudviom $¥€sedn coenzyne sotiwity (ICse)
( R- ni cptTmamder—adem e UIHUL;EUlidE phpsptrater—572

mv] D- gl ucdse-6 phospha@e 13 maghesi um

chl ori fle— 132 iv—gfucose-6-phpsphate —fgehydrogenase.
1.8 U L) @0 L) are sudpended [ n 100 m\ 35 pot ddsi um
phosphgte—huffer—(pH 7.4, 147.5 L), _and Xed WIn a
154 tebt substahce (2 19 dissoljed }% acptonitrife
cont ai fiNg 0. 594 DNVBO. _JThe m Xt ingubated at 37C
for 0,]10 &nd 60 min, RcetonitfilelTonthining Mrmc
acid ({rnal_congentration 0. 19 1S, added thereto and
the mkturée is :entrifdﬂed. Thel te S spubst anc
(unchaphged conmppund) I n_the Supern nt Js msasm.Bed
by hi gh pertormance Ii:}ﬂi d chr ojmat g%faphy/ mass
spectronetr. (LT M) . §5| ng thle o I ned neasurenment
val ues| the restdual ratio (% | cul ated by the
fol |l oW ng fsornu a: 10 residual ratloé)3(% = anmoury of

test substance after incubation br 60

m n)/ apount, of {est subst ance alt n on

i ncubatati on x 100 The Conpound! of e pfesent

i nvent{on ppefeyably shows a ik residual ratiom@fter

60 mnjof not | ess than 40% nofe prefefably not |ess
than 60% siill|more prgferably not2 ess| than §0%
Formul @t i on” Exapple is diven belo hi s|{ exanple is 20
merely[for $he exenplifjcation pur pg);ae apd does ot
limt the _1nvention Fornulatipn Exanple (a) conpound

of Exappleqi 10{g D o8 D
14 D 29 D
15 D
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(b) lactose 50 g 25 (c) corn starch 15 g (d) sodium
carboxynet hyl cel lul ose 44 g (e) magnesium stearate 1
g The entire anounts of (a), (b) and (c) and 30 g of
(d) are kneaded vvith vvater Ta'hileeCDin vacuo and
granul at-ed—FheTobtarned °L) Attes—ar -xet—wi-t—
14 g of (d) and|1H§Y %n'%%?r'%ﬁ'\%l prEocesied ihto infmeEiase
with a t%i. ety TaGHIRA cd 1606 Fabl etsnepsho
cont ai pi ngcl0 Ny ustrl aNoAppl f‘. ty Tﬁg
conpoupds of th=aprtesrenty i(ﬁ(Zeﬂt on show pahtghit@5(ICsp)
i nhi bi fory-actTyirty agai nst AT tegrasg. 155
Ther ef pre, 3¢hes¢ conpouds can pe p‘hérmaceuti call
agent s[effectiye for, for exanpte, the prophylraxis or
treatnpnt &t A|DS, as Pntegrase irthibitprs, antSviral
agent s[Tantt=-HYV agentsand Thg It Ke, hgving amn {i v
i nt egr pse FRhi b tory 5%ctivity n48add|t|on, b)Pa
conbi nfd uig Wy otner_anti-H agent (p) such as

i bif

pr ot eage | or, reverse trahscriptase inhilitor
andthallgf, they can pe nore errﬁ,ﬁlve antr-H V
agents her or e, havi ng hi gh bitpry act i ty
speci f ég I'ft egr ase, they chn pharmaceutlézal
agent s saf for |10 hunef body wWth a fewer side

ef fects. E\b applicatigon Is baksed paf ent c
applicatio 2006-174331, -220p82 and

20
2006-27414% f|| bd I n Japan, the coggents of which are
her eby|i nc 9por ht ed by Tef erenck. Seguence Listing
Free Text §§ I'D NO 1:cDonor + st r%pd fpr deterﬁ'n' ni ng
HV integrase activity SEQ ID NO 2! Dohor - strand
for deternyping|HV intggrase pctigdty PO SEQ ID NO
3: Target + strand for detern nj ng V_ijptegrase
activity S I D{NO. 4. Jarget -|stragnd fpr deterdn ning
H V inf eqrgge ACt | Vi tvﬂ—156 56 o

44 C 57 D

45 D 58 c

Experimental Example 2 Evaluation of antiviral activity

The effect of combined use of the compound of the present
invention and existent_anti—HIV agents can be determined in
the following manner. ‘ '

For example, the effect of combined use of two agents
from existent nucleoside reverse transcriptase inhibitors
{(zidovudine, lamivudine, tenofovir), non-nucleoside reverse
transcriptase inhibitors (efavirenz) or protease inhibitors
{indinavir, nelfinavir) and test substance A and the like are
evaluated using CEM-SS cells infected with HIV-1 IIIB by XTT
method.

In addition, the effect of combined use of three agents
of test substance A, zidovudine and lamivudine, or test

substance A, tenofovir and lamivudine, and the like is
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CLAIMS 1. A conpound represented by the foll ow ng
formula [I] or a pharmaceutically acceptable salt
thereof, or a solvate 5 thereof: R300 "~ 111 OHN
ERRIIER4d[I] ~RB AROH whereinring Ais a

nonocycl i c heterocyclic, gr opti onal | stltut

by 1 t%rsogu%%tm%e?ﬂ%b%%df%d ¥8S5m tlﬁ%o fEH}Cib &Hsﬁgo 1%a°h
Eﬁgyﬁa@éuwfééf'ﬁgéﬁ@ QPQQQ%QEQQMQﬁﬁﬁkQPyCE|Eoﬁ&@ﬂ@ratlons of
contal ns, besideS carbon atom at |east one hetero

ahamnseeeti edl fagent n tawdch ca:trmqn@agtgémato(frrpaﬁermaceutlcal

sul f [ iSsti.ng qf._h

ot er GChe Py dated S BB RRA), repiBTied <o
eCoRazt anthe GENReSGRAAL dWmhIhdﬁ.%@e Rez ewidadgeb sandFor

Rao are the sape or different and each is a h¥grogen

SPHRI BRI uea_af aFiyee AR S afd M9 NGEF atdC8yer

el Gial tgCouR d
%?%@%g ﬁtlcg%s%??ﬁ%2%q%39%p€%kgg&gubst|tueﬁ??h e mixe

sedephedm&ceuti©@1f@$¢mmukmpqﬁ(ihﬁ Rorpeng re¥ ipp eaebepmbined
tlonaIIy substituted by 1 to 5
ES?l?EggFé sl ected fromthe above-mentioned group
A, or TRehetet oeyshlts gFDUhodamnalubstamest iahot edmbyination
1 to 5 substituents selected fromthe abov -nent'one
grugpakone pEr B nCPRRLIRE D G180 Iy v#efs based on the

B%b%ﬁscéfb??léﬁé’ﬁ&l £0d 3h19as! MNSHRLRO 18t @Brsion 2.01
Sel écted fromnitrogen atom oxygﬁ aton1and sul fur
§eo

andnﬂegt@gpaﬂngeasgmub TdnsPstt flimegsiopadapbeh is drawn
rl n% grgHH 8?{" olqal Ubgotljfc% er[d)aig.yorgs t % %acél comblned

€t Pt Gent éc ron1 ove- nentlone grou
ﬁharﬂasaeatmeaer@gaﬁt; cmgmupewpﬁrc@mas | tyA et s ot tl:lmts&ds bwith 95%
1tob5
(or 68B%, 99%) confidence limits, and the effect of the
combined use is evaluated based on the numerical values of pMz%
calculated therefrom. The criteria of evaluation are shown in

the following.

Definition of interaction lﬁf%
Strong synergistic action >100
Slight synergistic action +51 - +100
Additive action +50 - =50
Slight antagonistic action -51 - =100
Strong antagonistic action <-100

Experimental Example 3 Metabolic stability test
Test of metabolic stability in liver microsome

Human or animal species (rat or monkey} liver microsome
(Xenotech LLC (Lenexa, KS, USA), 20 mg protein/mL, 2.5 pl) and
NADPH production system coenzyme solution (f-nicotinamide
adenine dinucleotide phosphate: 5.2 mM, D-glucose-6-phosphate:
13.2 mM, magnesium chloride: 13.2 mM, glucose-6-phosphate
dehydrogenase: 1.8 U/mL) (50 ulL) are suspended in 100 mM
potassium phosphate buffer (pH 7.4, 147.5 uL}, and mixed with a
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substituents selected fromthe above-nentioned group
A, wherein the heterocyclic group is as defined
above, halogen atom cyano group, 5 -ORb1l, -SRb
_%ggg%lanép_s‘l 2'%)}3_ NRbé%_zsml\I}MRb??ﬁ’a_ce@gﬁMtrlle contalnlng 0.5%
szcmmMrmmmszamaﬁ&nf%w Rd2 amrb$H0 min,

¢ t A h$r3tion 0.1%
A0Gr SREePLE QBRI Syl B 16 G0 cospl rBirion 0.1%)
gsoapde@pthenatbyamﬂbsnetmﬂxﬂhﬂg/IBtaeﬂinmﬂmgedtueﬂhe test

seJected from bove nment.i one ro
REbEFatsel | optneed Gt ORaN (el Aperpagyt i§ measured
59 bat ik UBEE So BRASES ETH dui N cH AisnARAMETR N a@Re G pe@iPmet ry
wherein the heterocyclic group is 15 as defined

éb@ﬁkjs) R2 Using Hiher st izedmmegsereneatkyprlyegupt e residual
regn. t 4 .al kyl

stie. MRS b oS SRR, orrkif 2l

a hydrogen aton] a hal ogen atom a Cl1_4 al kyl group

or - R12 is hydrogen .atom or..a Cl

PRI PUgE ohE CRe Py SatlCUHadH At 15 D5 Ao Gt o4t GRCubation
20Cl14 akkgd HiRHPaibunt GF 1t st tardk3 &tS 0dmin on
hydrogen atomor a Cl-4 alkyl group; mis 0, 1 or 2,
anduRstatianhydt®@en atom or Rl and R6 form together

with the 25 carbon atons bonded thereto, a C3_10

cycl oal kyl group optionally substituted by 1 to 5

subst i Thentsmseledt efl fhomnptdeerabarereniintn predegably shows a
A. 2. The conpoupd of ajml erein ri i,S a

RBRGAYEL: ESS0 er Er BcS LI TH (P oRh (i A0% e Bore
pREFRkEHOYERoBt DB s SEhah SIPHOCHA 11C TSiee HIFRIHal 1T UR less
I's optionally substituted by 1 to 5 substituents
s8pBcBBY-from group A and bonded, via the nitrogen

atom to the benzene ring, or a pharnaceutically

acceptable salt thereof, or a solvate thereof. 35 158

3. The Ecmmdamdonf Erdmple 2is wheweeai belong Ahis axample is

heterocycl |G ahoupisel ected, IEOAMAPYNOINL: 1inie che
invention.

Formulation Example

{a} compound of Example 1 10 g
(b) lactose 50 g
(c} corn starch 15 g
(d) scodium carboxymethylcellulose 44 g
(e) magnesium stearate 1l g

The entire amounts of (a), (b) and (¢} and 30 g of (d) are
kneaded with water, dried in vacuo and granulated. The obtained
granules are mixed with 14 g of {d) and 1 g of (e) and processed
into tablets with a tableting machine to give 1000 tablets each
containing 10 mg of (a).

Industrial Applicability
The compounds of the present invention show a high

inhibitory activity against HIV integrase.
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20

group, piperidino group, 2-oxopiperidin-I-yl group, 1-
pi per azi nyl group, norpholino group, thionorpholino
group, 3 5 oxonorpholin-4-yl group,

1, 1- di oxer&0bhe pzohé gk NcampdurdWan be pharmaceutlcal agents
2- oxooxazol i din-3-yl group and 3-oxopyrazolidin-|-y

gESBPt LVvanErPEl nfehecFtR O idIe PIHRILE G5 o fH &ﬁ&ﬂtylent of
titut t t e f4 0

BADSL! B! EfleOYrioe B phOS S S O R O -

abenéefandrthesbikaxehaimnqxﬁn HIDV 4i.n Ry semriodnidisory

StbSTr E e et bypadi ey pd Relbite SbRgtrathy pERRE ¥nci-nrv

gueHp (B) 8nehResi protéysk openi BityR, Qfevierse transcriptase
p arnaceutlcallg acceptabl e salt thereof or
€1

aphigiborhepdofhe 1Eike, THee X A el r%ﬁreclediﬁﬁcrlve anti-HIV
n et f g Rs £3

AR e Srited;, AP HR, bbby WERRTLEy Rpecific
pbar mtegrasal | hagceqm db @rmn‘maadua.ﬂBEfl agerd ss slafgt gor

hereof. 20 6 he conpoun iml, wherein R2 is
guﬁﬁargagﬁ H%Bﬁ1 of S%ET $ %ﬁhéﬁﬁﬂ |y acceptabl e
salt thRisohpplicatE6h V:ai addBr@pipatdnt/ .apfld cation Nos.
compound_of ? im1l, wherein R3 and R4 are the sane or

appﬁﬁiéﬁﬁ%nd%%hz?%%? h%‘llcé)g?é?p%'t?om 4% filed in Japan, the
RR EHHEEU{%ECQE%,% éféetﬁ’éfé}!ﬁ;‘é Satdr opﬁch%t(’ébf bPrefFerence.
S 8 ound of

ol vate thereo The co claim wherein m
is 1, and R5 is a halogen 30 atom or a

harnaceu% gLI& cceptable salt thereof, or a
8H98P88t redfPd oTeT %%npound of cIa|n11 wherein m

BEQO0IDONOa 1phpeRBEeHt s€Pahy BSE et siald HIiwerierfegrase
or a solvate 35 thereof. 159 10. The conpound of
BF5LFLEY which is selected froma group consisting of

e R at i A A oy ki
dichydiogui nol i ne- 3-carboxylic acid,

SEQ ID NO: 3: Target + strand for determining HIV integrase
activity

SEQ ID NO: 4: Target - strand for determining HIV integrase

activity
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6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1

-((9)-1-

hydr oxynet hyl - 2- net hyl propyl ) - 7- met hoxy- 4- oxo- 1, 4-

di hydr oqui nol i ne- 3-car boxyl i eragug, 10

6-[3-chloro-2-fluoro-5-(pyrrolidin-1-yl)benzyl]-1-((S)

-1- hydroxynet hyl - 2- met hyl propyl ) - 7- met hoxy- 4- oxo- 1, 4-
i hyd j [ [

S R S A R A i FD
phé8natentically acceptable salt thereof, or a solvate
ﬁdrox%nethyl-Z-nethylpropyl)-7-nethoxy-4-oxo-1,4 15

&PRY&PSGui nol i ne- 3- carboxyl i ¢ aci d,

6- [3 chlsor o- 2-f 1 uor o- 5- (nor phol i n-4-yl ) benzyl ]-1-((S)-
| - hydribxynet hyl - 2- methyl pRopyl ) - 7- nethoxy-4-oxo-1,4-

dh dr ogui nql i ne- 3 capiboxylli ¢ aci d,

6- - 2° 5-%¢ Hdi n- I-yI)benzyI] 1-((9S)-

/Agxf/d&oplperldin-l-yl)benzyl]-l-
R

y hyl - 2- met hyl prppyl ) - 7- met hoxy- 4- oxo- 1, 4-
di hydroqui nol i ne- 3- carbé&@lic acid, 25

Ohk3=chl oro-2-fluoro-5-((R)-3- hydroxypyrrolldln l-yl)b
i

ripGSp- Ilshydmomyngt:lhyt Reperdyyeliopydiedr mathionsald-yoxo

SO ERPEFE. BV LLBP ol 210 Lo G Ey St (S £ g ioving

gf2¥b] A, wherein the monocyclic heterocycllc group contains,
1-((8)-I-h dr oxynet hyl - 2- met hyl pr opyl ) - 7- net hoxy.- 4- ox
besidse &PHP@POQEPHOI @ﬁel%a%rmmf&%&@dtom sélected from
0 Y, olidin-I-
yﬁ%goﬁgblfgf% é$9pgﬂy3§%§3%%?hé qgﬁg ‘propyl )-7-ne
tghrwap— 4- igxe- ngd»upl byds bguimo| wfld?&mrbm@dmfc Ged dlkyl group,
O, rdget VI ghegraz Boded | i SRR, TIHOLORENE] Tpee, e

Lnhy gporgueeting é%m@ﬁb&ybﬂﬁﬁéibﬁt7aﬁatB@&M ﬂsOéOhﬁdﬁogen atom
160 di_hydroqui nol i ne- 3-carboxylic acid
6] 8- EmtsoPSKEL( GrauR; f PRBrBPYF rOI 9% a0 | LR8I fydr ise 47

2¥4d-3-hyd £
(53 1- hy r%ﬁ %%t y 2 met hyl propyl ) - 7- net hoxy- 4- oxo- 1

a4CL¢|hﬁ&ydqgrnuplqptsenalbpxgmbstzmutgdfby 1l to 3 substituents
QL2 elORoR LhUOE: Do By Felyap opyr ol din- -y be
G( By =14 - by e Ox PR Y rodpreigtil a0y JsubstRthesy #yoxotd 5

 4-
substituents selected from the above-mentioned group A, or

a heterocyclic group optionally substituted by 1 to 5
substituents selected from the above-mentioned group A,
wherein the heterocyclic group contains, besides carbon atom,
at least one hetero atom selected from nitrogen atom, oxygen
atom and sulfur atom;

group B is a group consisting of

a C3-19 carbon ring group optionally substituted by 1 to 5

substituents selected from the above-mentioned group A,
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di hydr oqui nol i ne- 3-car boxyl i c aci d,
6-[3-chloro-2-fluoro-5-((S)-3-fluoropyrrolidin-1-yl)be
nzyl]-1-

(a( 5)e~tbﬂm3ajzrcﬂ)iycn@tcb)ab Zpiebhyl pyopybyt Yt weddoxy - B-1oxb 1

U&%g hggké f?ﬁ%?%ﬁ§| ﬁgﬁeyms%Eh9@¢? 9:q4H B

%Ebr%1n the heteroc clic grou is as deflned above,
hydr oxynet hyl - 2- net oxypropy - 7- met hoxy- 4- oxo-1, 4-

&ﬂ%@@ﬁ@q@ﬁmmrlﬁ@agocﬂrB@Ryllc aci d,
68t chl Q4x0- ZLﬁRﬁhﬁiuoro (nnrpholln-4-y|)benzy|]-1-(
( _1!1 r r
FOONBRIRFEY hy SO NRTERTy | pCORRM,) - 7- met hoxy- 4- oxo- 1, 4-
di hyse qglno ng13 canboxylc acid,
“{E%{c?ﬁoro 1} wor - ﬂ%ﬁbpholln 4-yl)benzyl]-1-((S)-

J—coor{b1 NRbZCOORbl and -NRP'CO-NRPZR™
droxynegpy qlnethylpropyl% 7- met hoxy- 4- oxo- 1, 4-
&,

o IRne @’candoﬁy|a@ea§ same or different and each
91 [%( é);)d%%e% L HRr 0256 (oL PROY | 9rday! ) PeRzy! L tr8hn¥ing group

loptyidnaiyyetshiplst2 LAt ddneyhy| poopybhbdt bxoerdt @-selected from

d | 3-.car boxyl
S B R R S E oA P o1 B | B hebeTRRKELIT -9EqumR) -
bptalhexRetiyst2t Qyrdaoryet hyb) 5 7s i85 POxYede 9o &P from

dlhydrqu|noI|ne 3-carboxylic acid,
@r@eziﬂpu@ﬁiogsopnoﬁph‘@heﬁennytly@emmqoqycekw|group is

%r&%f netﬁoxynEthyI)ethyI] 4- oxo- 1, 4- dthdfOQUl
mﬁlmaea Bydao@@myitdmﬁuacth alkyl group or -ORY, wherein RM

éﬁ£%| E%%%%e% %O% gkoxokf?thiﬁyfl'd'n 2-yl)-2-fluorob

B (658- B4 sty ool w3~ BRIERRIRREPY¥hY- £aBBt DEXY-Hy@%X8gen

-1, 4- di hydroqui nol i ne- 3-carboxylic acid,
6LPBL chl 5Pdogenl 85PB. 53 (fo phbkYh- 4rgRy benzy9R ' 1- fieyein R is

%¥g¥dro%ep(ﬁ£€ xynetﬁﬁf)e%ﬁy}]geoﬁ%thoxy 4- 0x0- 1, 4-
hyérequhnbhde@eﬁﬁemﬂlypqd|hakngeh atom, a Ci-q alkyl group or

h |O&€3,gl)llf Oe_I_I@ELr 2 21'1 lelyOlr 9" 5 é)ge?'l Iar{:odfn yolr) g.erézlyJ ]a iy.el_ g¥oup,

&rhﬁdmoxnng&hyl-gnaethylpropyl) 4- oxo- 1, 4-di hydr oqui no
| i_ne- 3- carboxyllc aci d,
&°[ 85 chl bydrogen ke 5-q2-Rx epsr RS| felim, Itqggtﬂmwn]tw the

PRCCETT 21RTS: BRASENTPoBeRR 1) GrobyiTRably goug cprionally
dmh&dumqmedobyné Bochr boytituantisd, selected from the above-

chl aro- 2, 4- |quoro 5-(2-oxopyrrolidin-I-yl)benzy
PF 1oned group

2. The compound of claim 1, wherein ring A is a monocyclic
heterocyclic group containing at least one nitrogen atom, said
monocyclic heterocyclic group is optionally substituted by 1

to 5 substituents selected from group A and bonded, via the

‘nitrogen atom, to the benzene ring, or a pharmaceutically

acceptable salt thereof, or a solvate thereof.
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((S)-1-hydroxynet hyl - 2- net hyl propyl ) - 7- met hoxy- 4- oxo- 1

, 4- di hydr oqui nol i ne- 3-carboxyl i c acid,
6-[3-chloro-2,4-difluoro-5-(2-oxopyrro|idin-l-yl)benzy

Bl.- Th&0compound of claim 2, wherein ring A is a heterocycllc

Sl S PLORSIYERLEN £t ML BSPA L8 11
?rbi’a;i:c chbepar2aihd0g8otp | t Hi81Bb DHO i di =1 ybefwald, <

ﬁy@ﬁéﬁyn@wﬁygreunetInyneh@bym Jrowp hosdd ouashol ipo group, 3-

e aaLinE) Soeceortl LeaodSisserain -, oo

Zbeboxazolldln 3 -yl group and 3-oxopyrazolidin-l-yl group,

APR b ehio e FaPaepa RSP .5 (EpLroar T Rischeured by 1

€l 3- %Ub@t@taeﬁtyoéélécfé@rEP&h' rdupy | A P\ JpHarkdaDeutically
1- hydroxymet hyl - 3- met hoxypr opyl ) - 7- nethoxy-4 oxo-1, 4

agcgrlpBleqanrhbl thergofar poxy| selertel, thereof.
6-[ 3-chl oro- 2-fl uoro-5-(4- hydroxyplperldln | -yl)benzyl

]-1-

@@SIhé—bwmpouydebﬁytlalmelhmemrmwm)RWaﬁEhhdx%-él@y@-group

, 4- .di hydr oquj nol | ne car pbo cid,

SE4 0L o SHPPELbREES. ot ool # S 53 Jeant jsoAasitg £rom
E0u§5B and R® is a hydro en atom, or a harmaceutlcally
(1R 2 1- hydr ox neth% nethoxypropylf 4- oxo-

epﬁ;&@ﬂ:@ dPn6RLhetBerap ox9Fiz selwte thereof

6-[ 3-chl or o- 2-fl uor o- 5- (nor phol i n- 4- yI)benzyI] 7- et hyl

-] -

6(1&h@8ﬁoﬁpbyddomﬁn€1hym 2 n@h@n&y@rﬁbyb)a4CQ&oalk41 group or

dro U|nQI|n@I carqt ic acid,
% q‘kf"rrcfi R udrd-% ‘E{ﬁlh 3.9 )OEeﬁzﬂT* fLEys) 9oup, or a
bh@&ﬁéh@ﬁtﬂkﬁbiiy”&&@éb@él@]?&' 3a¥t neddwexyr 4-aX & bdhvate

di hydr oqui nol i ne- 3- car boxylic aci d,

&DEZEORl-or 0- 2- f | uor o- 5- (t hi azol - 2-yl ) benzyl ] - 1- ((S) - 1-

hydr oxynet hyl - 2- net hyl propyl ) - 7- met hoxy- 4- oxo-1, 4 35

di hydr oqui nol i ne- 3-carboxylic acid, 162

6-.[ ThehkompeRn8l ubr ol &ifimby phistfeim-BA Jiseaz PyHrbgkalREom, or a

E’Fﬁ&'ﬁ‘f:le%ﬁ&?a}6¥yﬂ€Fﬁ9F?}BJr% Pyt EREIRAL 4P & BUvate

dhBydrequi nol i ne- 3-carboxylic acid,

6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1
((R) 15

%”EBH%BPadh¥§r8f¥gﬁh¥l)wﬁéPE%#q¥ya%d°§@ &ré the same or
hy roqui I'ne- 3- carboxyl i c aci
different and each is a halogen atom, or a pharmaceutically

acceptable salt thereof, or a solvate thereof.
8. The compound of claim 1, wherein m is 1, and R® is a halcgen
atom, or a pharmaceutically acceptable salt thereof, or a

solvate therecof.

9. The compound of claim 1, wherein m is 0, or a

'pharmaceutically acceptable salt thereof, or a solvate

thereof.
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6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1

[ (1R, 2R) - 2- et hoxy-| - (hydr oxymet hyl ) propyl ] - 7- et hyl - 4-
X0-1, 4- di hydroqui nol i ne- 3-carboxylic aC|d 10

6-[ 3-chl oro-2-f| uoro-5-(2-oxopyrrolidin-1 ¥I)benz IL
1@t Hifre compound of claim 1, which is selected from a group

hydr oxynet hyl - 2- met hoxypr opyl ) - 4- oxo- 1, 4-
doé %#%£ﬁ§ ol i ne- 3-carboxylic acid,
6~[E%mﬂﬂmrerPﬁluunarE%@mmm@hﬂhmﬁ44yynbbeﬁx}ﬂr114«6Ry1“

%@Qﬁ%&@@ﬁﬁ¥%ﬂ2T?XQQqﬁ%SFQf%hiﬂiﬁtﬁpgﬁﬂrfx?_%étﬁoxy-4-ox
@Iﬂ%dréc?qméwﬁ{&qaud@bda@ﬁw@m@;yl ic acid,

E or o- 2-fl uor o- 5- (nor phol i n-4 I)benle) 7- h{l
6t @(¢bloro -2~fluoro-5-(2—oxopyrrolidin-1-yl benzyl]

%}’ﬁ %Eﬁé%fw , ng@%_ %ﬁ;)ﬁﬁgtﬂ%&@w@oﬁo@ﬂul, 4-

ﬁlmgdn@qm:mﬁﬁéw@&c(mm@lqu yl ) benzyl ] - 7- et hyl

& Hég%%t%ﬁl@%t%OWﬁ%%lQ 13 Perzaithydrdddint~

9&&B€xﬁme€ﬁ¥iu29ﬁéﬂh :?yl) -7-methoxy~4-oxo-1, 4-
| oro-2-fluoro-5 oxopyrrolidin-I- yI)benzyI] 1
d%bggr@qulnollne 3- carboxyllc acid,

s ﬂé Oémwy% | et &VJ oéﬁdé{%t-@%lh $29%913 4= ( (s) -1-

ydroqur nol i ne- -carboxy I C acl
By {l Bexrhet oy P 2ok 1 wior o5 1) 2~ Toxemoxyl-iddioso--ly By-benzy

[]-1- . . . .
?%%#dioﬂﬁﬂ??ﬁﬁﬂﬁﬁ%ﬂﬁaEPefXﬁ%ﬁnﬁﬁﬁquopyI) 7- et hoxy- 4- o
%013 4n18tby2lr ok Fed 3-ngncdpray exl-iva yaeingy1] -1- ( (S) -1~

6 3-chl oro-2-fl uoro-5-(2- oxopyrrolldln | - yI)benzyI] 1
yespzymethyl- 2-methylpropyl)-7-methoxy-4-cxo-1

Qxﬂ% %ﬁméﬁrlr@e E_Car PRy )ac:.dTEt hoxy- 4- oxo-1, 4 30

(S)-1-

I'nol T ne ic acid
6- ﬂ3—chlor@~27flmmmmr5%(g&pammqmn1ﬂﬂyﬁ)mdnawﬂﬂbéndyﬁ]rl*

PY RO RTE SRy R TS Y IR et WS HRBRTY ¥ imdr oy - 4-
@iﬁgéréquﬂh@y_ﬂﬁ@%ué@fb@%rfmca{cﬁ%y| ic acid,

chloro-2 di f 1 uor o-5- (nor phal i n-4 yI)benzyI] (
Es)3tcBboro-2-fluoroc-5- (2-oxopiperidin-1~-yl}benzyl]-1-((S)-1-

L | 4. 1 4'
BT N = 2 e PR A PP s i kst
8ihgdehboinePifié tdroaSedxptiphadid -yl ) benzyl ] -1-[ (1R
R). - 2- ; . s
Et—?ﬁswhﬂomy&&m?ﬁwsb‘? oy RN REP A S 1T ¥4 benzyll -
Qmegﬁ09“h9@£b£fm§tEfﬁiﬂﬂﬁ@ﬁﬁyfﬁﬂdbyﬁi -7-methoxy-4-oxo-1, 4-

-[ 3-chl or o- oro 5-(2-oxopyrrolidin-1-yl)benzyl]-i
dipgprpquinoline-3 carboxyllc acid,

E%ﬁ?gé¥ﬂ8£gyb gl@ogéﬂglPY%fu§uﬁ@ar6&§B§¥ﬂof&dﬂdnﬂbyqqwenzyl]~
1-{(S)~1-hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydroquineline-3-carboxylic acid, |
6~[3-chloro-2-flucro-5-({2-methyl-3-oxopyrazolidin-1-
ylibenzyl]-1-((S)~1-hydroxymethyl-2-methylpropyl)-7-methoxy-4-
oxo-1, 4-dihydroquinoline-~3-carboxylic acid,
6—-[5-(4-acetylpiperazin-1-yl}-3-chloro-2-fluorobenzyl]-1-((S)-
1-hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1, 4~
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3-carboxylic acid,
6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-I-yl)benzyl]-7
-ethyl

Jdl(h( hyl@rlqmaet-&ﬁ&baxgmbngwal propyl ) - 4- oxo- 1, 4-
é%# qu|noI|ne car boxylic_aci

Lore: é-f(|3uér@l@leﬁﬁpﬁwéwhlmm}blé%kyhﬂuce:(cs};enzyl] ~1-

hyéioxy dﬁoxygeghg netﬁ?FB % y??yﬁzolam?thoﬁlhyd?%ﬁuu -
mmhyd&oq&amadb@ﬁthcaabodyl1c acid,

051 SO0 B G buer 0y (3 X OBV L LS D D DENBh 2y 1 1
(S —h-mmrr@&x;ﬂﬁtthyll ~2-RedhyBbBYbPL PPY e thOxp-4-dro-1, 4-

di hydr oqui nol_i ne- 3-car boxyl 1 c acl d,
slifydneaigod ineqdrcagsPex8Llig- 8%éfyrrol i di n-1 -yl ) benzy

| _
R R O S O T DR
- (14— 1dihiyyichoxguienblyilré - &ethybpxypyb)a%fMetHMRy 4-oxo-1, 4-

ééﬁgé%y&%!%oaléedbfkg% oxylg ghglln-4-yl)benzyl]-1-(

mfd[rao»e:ylrl@trta)ylz-&a_ao&bnrat-nmb@pnayhx‘n 4-9XPbdnAyd] hyd[ PORY 2R) -
nol 1 ne- 3-carboxylic acid

ORI EY RIS tHOoBYPEOREL hyT ~me bhoxyx4me %0} - 8= y 1 )

peldomyingline-3-carboxylie acid ) L oo
-6k, (8-c28 odiohPdoquifiobirne s3{marbbeyined agl thenzyl] ~1- ((S) -1~
O Sk A L Y900 By 5- QB Bl o ) penzy!

(dlﬁ)ydrdwﬁhwm@LbybazbaxgamEt Q&i@[opyl) 4- 0x0- 1, 4-
diqégro ui nol i ne- 3-carboxylic acid

G241 @pﬁrpcrérdmerpheifmoﬂmlhbfylllﬂs%hz%j (311~
iirbadhetingl -2, 2-dimethvipropyl) -J-methgxy-droxord -

Mdhmdaoq&i@@dbnﬁyBkcaabbdylmc acpuarnaceutlcally

t ahl t..th f, te . th 11
K B R st P OSR0s PR GRR G T Y Ny Ry Lbreity 11 ((5)-
af-hyk64 xaie tepe -of, 2C-H§in€§h§!lf3_@o%91p¥4aoxo -1, 4-

phar maceuti cally acceptabl e t thereof, or a
mw&r@qﬂﬂwééﬂe—én@aabsﬁaiwacégmca| ly accept abl e

Gar [rj-=gh&0§]pl% fﬁﬁo%“fs Hfgﬁla?ﬂnéﬂ% fg”%i %&%ﬁ‘%yif—el—((m—l—

conmpoun one o
;ﬂtalmwnedrhyda&l—ylyda:oage abye) sathethexeof-oxorl ad-

AR AR per o <BRRAFYLIRG* TS compound of any

g conpound of any
6-[3-chloro-2-fluoro-5- {(morpholin~4~yl)benzyl]-7-ethyl-1-[ (R} -
2-hydroxy-1- (methoxymethyl)ethyl] -4-oxo-1, 4-dihydrogquinoline-
3-carboxylic acid,
6—[3-chloro-5~(1,1l-dioxoisothiazolidin-2~yl)~2~flucrcbenzyl] -
1-{(S)~1-hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1, 4-
dihydrogquincline-~3-carboxylic acid,
6-[3-chloro-2-flucro-5- (morpholin-4-yl)benzyl]l-1-[ (R} -2-
hydroxy—l-(methoxymethyl)ethyl]—7—methoxy~4*oxo—1,4—
dihydroguinoline-3-carboxylic acid,
6~ [3-chloro-2-fluocro-5- (morpholin~4~yl)benzyl]-7-ethyl-1-(({S)-
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10 one of clains 1 to 10 or a pharmaceutically
acceptable salt thereof, or a solvate thereof, as an
active ingredient. 14. An anti-H V agent conpri sing

tlh%y@tzm@h\_@@h?ﬁ-@nmeeﬁ?lgiopyi Al iBoslot D, 404 Mydroquinoline-3-
pharmaceutically acceptabl e salt thereof, 1éyor a
sy liRe A€, in conbination with one or nore other

' f t e tkvess 25,
s B ol oR B Y T SRS QRECR i 1 B Kind ) -7-ethyl
Ahdr(®acéuvhiydaokymatbgpt abhet sl propel pod-oxr-B, Sol vat e
2Q.thereof,, for the production_of ,an anti-H V agent.

Y o e GG RRECBY Lary A GHd of el ai mb 1 Lo 10

@- [B-chharrreeut-de &l hyracsepr abksppatdlideneniyl Werteyl11-1-
solvate thereof, for the production of an HV

i (HSd glabedirpprymethyl -2 2@6&§ylwmyhbu7 fegthepy-4-oxo-1, 4-

. I  trea : an i nfecti ous di sease
RRC e s S AL VT (TR
é-f[8ctthlerar@ydtdaf ltbeoe baptoxiopd r amyidire- bfyIclieensy1] -7-
1.to 0 ,ar,.a armaceutjcally accept abl e sal
Birovast () 2 1R AP eh AT ke e P Capu T o wet-
Hievarbled nefl iekaBrci Fhouwhi €8 dgLdher conpri ses

adnm ni stering an effective anount of one or nore other

Birids chdrraneir fHpyrachr yehsomeraRR EENT &Y hideral < 1-36(S) ~1-
hed b hit i DL Late i a

S R L S S U

dribydir ogfu inkeé inerpBeuadbokylanyaohd, of clains 1 to 10

pharmaceut.ical | y.accept.abl e alt. ther .4 O

T e e o LS seL s i il S S AR g Utk 20 -1

GYRPOXyie® R y( CPhEShB8yHREp ¢ DNPDLRE! 19 x Py~ S¥te-1 ,0f -

clains 1 to 10 or _a pharmaceutically acceptable salt

HéwedsravdnodisgriacarbPpeybef, 2@k a pharmaceutical |y

AL Aol Her BB RIRCP ST s o
thiyel roaypetihg loB-mryhorgpobpyl bt Tremdt hax -4 -orx@a-1, 4~

PR ReeH el Y -3eegREabl s gl L; jhereof, or a solvate
6-[3-chloro-2-~fluore-5-(4-hydroxypiperidin-1-yl)benzyl]-1-
({S)-l-hydroxymethyl-Z2-methylpropyl) ~7-methoxy-4~oxo-1, 4~
dihydroguinoline~3-carboxylic acid,
6-[3-chloro-2-fluoro-5- (morpholin-4-yl)benzyl]-7-ethyl-1-
((1R,2R)—1-hydroxymethyl—2-methoxypropyl)—4-on—1,4—
dihydroquinoline-3-carboxylic acid,
6-[3-chloro-2-fluoro-5- (morpholin-~4-~yl)benzyl]~7-ethyl-1-
((1R,2S)-1-hydroxymethyl-2-methoxypropyl) —-4-oxo-1, 4-
dihydroguinoline-3-carboxylic acid,
6-[3-chloroc-2-fluoro~5-{pyridin-2-yl)benzyl]-1-((S}-1-
hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydroguincline-3-carboxylic acid,
6-[3—chloro—2~fluoro—5—(thiazol—Z—yl)benzyl]—l—((S)~1~
hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1,4-

dihydroguinoline~3~-carboxylic acid,
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thereof, and a pharmaceutically acceptable carrier.
166 SEQUENCE LI STING <110> JAPAN TOBACCO I NC. <120>
6- (HETEROCYCLE- SUBSTI TUTED BENZYL) - 4- OXOW NOLI NE

AND 2 -33E 096 - FHEMSANEoASH Hi Vy 1 NEEGRASE-1-[ (1R, 2R) -2-
I NHI Bl TOR <130> 091080 <150> JP 2006-174331 <151>
Fde06- o3 hydpopymeshydopropydsdz 7 -ethyd-4008° 0841

ﬁgﬁ:lrbplﬁ%@l% 4—134%51:63:5'28?130%1&0 05 <160> 4 <170>
ntln version >71 <2115 32 <212> DNA

<62-ﬂ:§>qd&r]tqrfq-é’|—élluo;r@26> 22285pD@noil¢Luslsylhm@nz§ol} ~1- ((R) -

tIVI I tion rase <400
R B YeRhy 5t o7 wBeEAOR5 %390 b0
%.hﬁ?rb%;hllﬂ}ﬂ1né2—$3ba£\bbk§r[l.(ibahc16220> <223> Donor
mnus strand for activitg determ nati on of
a

1t A razZodi upractgd e ag PR Pt d8aBal axgia*\a/%%\@a} T
i%ggg%ﬁgaéiéfﬁkk§—aa(h§%lg§yH@€hyf¥ﬁ§5p€ifLfLQ%ﬁ§l—4—oxo—l,4—
dihydroquinoline-3-carboxylic acid,
6-[3-chloro-2-fluoro-5-(2-oxopyrrcolidin-1-yl)benzyl]-7-ethyl-

—((lR,2R)71—hydroxymethyl~2—methoxypropyl)—4—0xo—1,4—
dihydroquincline-3-carboxylic acid,
6~[3-chloro-2-fluoro-5- (morpholin-4-yl)benzyl]~1~-( (R)-1-
hydroxymethyl-2~methoxy-2-methylpropyl)}-7-methoxy-4-oxo-1, 4-
dihydrogquinoline-3-carboxylic acid,
6-[3-chloro~2~-fluoro-5- (morpholin-4-yl)benzyl]-7-ethyl-1-( (R) -
l—hYdroxymethyl-2—methoxy-2—methylpropyl)n4~oxo—1,4—
dihydrogquinoline-3—-carboxylic acid,
6-[3-chloro-2~fluoro-5~ (morpholin—-4-yljbenzyl]-7-ethyil-1-((S)-
l-hydroxymethyl-3-methoxypropyl}-4-oxo-1,4-dihydroquincline-3-
carboxylic acid,

—-[3-chloro-2-fluoro-5- (2-oxopyrrolidin-l-yl)benzyl]-1-((S}-1-
hydroxymethyl-2,2-dimethylpropyl)-7-methoxy-4-oxo-1,4~
dihydroquinoline-3-carboxylic acid,
6—[3—chloro—2,4—difluoro—5—(2¥oxopyrrolidin—1—yl)benzyl]—l—
((8)-1-hydroxymethyl-2, 2-dimethylpropyl)~7-methoxy-4-oxoc-1, 4-
dihydrogquineline-3-carboxylic acid,

-[3-chloro-2-fluoro-5- (2-oxopyrrolidin-1-yl)benzyl]-1-((S}-1-
hydroxymethyl-3-methoxypropyl)-7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid,
6—[3-chloro-2-fluoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1-~
({1R, 2R} -1-hydroxymethyl-2-methoxypropyl)-7-methoxy-4-oxo-1,4-
dihydroquinbline~3—carboxylic acid,
6-[3~-chloro-2, 4-difluoro-5- {(morphelin-4-yl)benzyl]-1~{(S)-1-
hydroxymethyl-2, 2~dimethylpropyl) ~7-methoxy-4-oxo-1,4-
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<223> Target plus strand for activity determ nati on of
H V i ntegrase <400> 3 tgaccaaggg ctaattcact 20 <210>
4 <211> 20 <212> DNA <213> Artificial <220> <223>

EgRticonte 19heand cheboaglii ki byidget ernmination of HV
IgyE%ygﬁ?%roféqgiuérgggg%ggig o%ggzgggifgéggylfgz—[(1R,2R)—2—
ethoxy-1- (hydroxymethyl)propyl] -7-methoxy-4-oxo-1, 4-
dihydroquinoline-3-carboxylic acid,

6-{3-chloro-2-fluoro-5- (2-oxopyrrolidin-1-yl}benzyl]-1-((S) -1~
hydroxymethyl-2, 2-dimethylpropyl)-4-oxo-1, 4~-dihydrogquinoline—
3-carboxylic acid,

6- [3-chloro-2-fluoro-5- (2-oxopyrrolidin-l-yl)benzyl]-7-ethyl-
1-((S)-1-hydroxymethyl-2, 2-dimethylpropyl) ~4-oxo-1, 4-
dihydrogquincline-3-carboxylic acid,

6-[3-chloro-2-fluoro-5~ (morpholin-4-yl)benzyl]-1-((5)-1-
hydroxymethylf2,2—dimethylpropyl)-4-oxo—1,4—dihydroquinoline—
3-carboxylic acid,

6-[3-chloro~2, 4-difluoro-5-(2-oxopyrrolidin-l-yl}benzyl]-1-
({S)~1-hydroxymethyl-2, 2-dimethylpropyl}-4-oxo-1, 4-
dihydroquinoline-3-carboxylic acid,

6-[3-chloro-2, 4-difluoro-5- (2-oxopyrrolidin-1~yl)benzyl]-7-
ethyl-1-((8)-1-hydroxymethyl-2,2-dimethylpropyl)-4-oxo-1,4-
dihydroquincline-3-carboxylic acid,

6-[3-chloro-2, 4-difluoro-5- (morpholin~4-yl)benzyl]-1-((S})-1-
hydroxymethyl-2, 2-dimethylpropyl) -4-oxo-1,4~-dihydroquincline-
3-carboxylic acid,

6—[3-chloro-2-flucro-5-({5-methyl-1,2, 4-oxadiazol-3-yl)benzyl]-
1-((S)-1-hydroxymethyl-2-methylpropyl}-7-methoxy-4-oxo-1, 4-
dihydroquincline-3-carboxylic acid, _

6-[3-chloro-2, 4~difluoro-5- (3~oxcmorpholin—-4-yl)benzyl}-1-
{(8)-1l-hydroxymethyl-2, 2-dimethylpropyl)-4-oxo-1, 4-
dihydroquinoline—3—carboxylic acid, and _
6—-[3-chloro~2, 4-difluoro-5- (morpholin-4-yl}benzyl]-1-({(R)~-1~
hydroxymethyl-2, 2-dimethylpropyl) -4-oxo~1, 4-dihydroquincline-
3-carboxylic acid,

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

11. A pharmaceutical composition comprising the compound of
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any one of claims 1 to 10 or a pharmaceutically acceptable
salt thereof, or a solvate thereof, and a pharmaceutically

acceptable carrier.

12. An anti~HIV agent comprising the compound of any one of
claims 1 to 10 or a pharmaceutically acceptable salt thereof,

or a solvate thereof, as an active ingredient.

13. An HIV integrase inhibitor comprising the compound of any
one of claims 1 to 10 or a pharmaceutically acceptable salt

thereof, or a solvate thereof, as an active ingredient.

14. An anti-HIV agent comprising the compound of any one of
claims 1 to 10 or a pharmaceutically acceptable salt thereof,
or a solvate therecf, in combination with one or more other

kinds of anti-HIV active substances.

15. Use of the compound of any one of claims 1 to 10 or a
pharmaceutically acceptable salt therecf, or a solvate

thereof, for the production of an anti-HIV agent.

16. Use of the compound of any one of claims 1 to 10 or a
pharmaceutically acceptable salt thereof, or a solvate

thereof, for the production of an HIV integrase inhibitor.

17. A method for the prophylaxis or treatment of an HIV

infectious disease in a mammal, which comprises administering
an effective amount of the compound of any one of claims 1l to
10 or a pharmaceutically acceptable salt thereof, or a solvate

thereof, to said mammal.
18. The method of claim 17, which further comprises

administering an effective amount of one or more other kinds

of anti-HIV active substances to the mammal.
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19. A method for inhibiting HIV integrase in a mammal, which
comprises administering an effective amount of the compound of
any one of claims 1 to 10 or a pharmaceutically acceptable

salt thereof, or a solvate thereof, to said mammal.

20. An anti-HIV composition comprising the compound of any one
of claims 1 to 10 or a pharmaceutically acceptable salt
thereof, or a solvate thereof, and a pharmaceutically

acceptable carrier.

21. A pharmaceutical composition for inhibiting HIV integrase,
comprising the compound of any one of claims 1 to 10 or a
pharmaceutically acceptable salt thereof, or a solvate

thereof, and a pharmaceutically acceptable carrier.
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211> 32

<212> DNA
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220>
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<A00> 1
accottitag tcagtetega aaatctotag ca . 32

210> 2

Q211> 3

212> DNA

Q13> Artificial

{220
<223> Donor minus strand for activity determination of HIV integrase

<400> 2
actgotagag attttccaca ctgactaaaa g 3

210> 3
Qi 20

DNA
Q21 Artificial

20>
<223> Target plus strand for activity dstermination of HIV integrase

<400> 3
tgaccaagge ctaattcact 20

L2100 4

Q1> 2

<212> DNA

213> Artificial

220>
<223> Target minus strand for activity determination of HIV integrase

<400> 4
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