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DESCRI PTI ON 6- ( HETEROCYCLE- SUBSTI TUTED
BENZYL) - 4- 0XOQUI NOLI NE COVPOUND AND USE OF THE SAME AS
H V | NTEGRASE | NHI BI TOR Techni cal Field 5The present
invention relates to a noescrErTIofgui nol i ne conmpound
or a oharnaceuticalI¥H§cce§éable salt_thereof. or_ a
or, a = .
6 FFREROCHCTESFUBRRT CHTEE HERFTE) 24 CROQRNCIINE SERROUND AND
In additi gge bReTRECSSME ASVEDNYI PROTEEROLE SINIPIRT TOR
phar maceuti cal conposition conprising the
4- oxoqui nol i ne conpoundesthrdcel Figddaceutical ly
accep I + U . OF vate .t f,a : :
har menarToarTy ARl e DL s REEY aitofuinotine
cagpotindanoH & pheorases iadii b tarceandiillee shilkethelecli, or a
C ri se, the 4- oxoquinoline conpound or .a
SBR4P FaCERET €af w%@ép&%m% % & &5 16 Va2g8PVat &'
abhetesh, ash@npacddye 1 Meadi 8Ntre 13t kS tantl pHbYrageltical
conprising the 4-oxoquinoline conmpound or a
CpRPARE Ot cabyl Hioee pitub| & wHlguiredrigef cogpoangdobyate
' ' ' | t ar e ot her, ki
Pt b G ST A R B I gl B0 50tAER ehereos
aBdckgpbangadett PO My (ot dbirauredefiieni;emey aVitbu8IV agent,
type 1 bel ongj ng, to retrovirus i a caysative virus
agf }'/&VDS%%%E%?? et .}Hﬁﬁfb‘ﬂ@?‘%i%&;} dn’“’%ﬁ'}éﬁ?‘. comprise the 4-
okbMut argehe &Mpheshtdyves %ﬁﬂérnﬂié&iﬁ%&ﬂqg) arReBRehiclsalit
cel'l, macrophage and dendritic cell and destroys these
t28TeAAuUNeEoRpRR bR te ethereef crusn iarhincdémogieshept: an
aﬁ?%gﬁg{]ng gnt 8c {BLE tﬂl‘?@lé—a&%guitrnﬁt'n%r %%&n%‘%h%% or a
I'n a Frving organi sm or suppresses its growth i's
phfaft:elet:é\mitair.lyhﬁcm]pmw%eaxéa;lmrthemiﬂrem ﬁfﬁ&m\?ﬁe .
| V passesses a, bi npl ecu] ar RNA gene in shel I, [ ,
t‘F"§r§@%co€7Qr ST PR L BVET P prot T rRﬁAnéic‘?dé’ anti-
HEQT aseYerakuBBREYRESs { PLHd ease, 1 11ever se transcri pt ase,
i ntegrase) characteristic-of the virus and the |ike.
Transl ated reverse trandeckgrasadapditi nt egrase are

prese [ S I ; v LS. P t1 \iyNS] -

nd oftd atifn Mppodgh MM LS NGt I debedtnaing o
retsbvielb, icaasesusacoat i ngrus and ABeaesa eahpl ex

of Rl nd.integrase and the like into the cytoplasm
Iﬁpﬁﬁgéﬁ lﬁhﬁ?cﬁméy?ér??%hSCribed by reverse
transarivptasgerandod pobiciengidn doyhd e stgianded B¥Aper T

is produced. The DNA noves into the nucleus of the

Ckddt BarronRags #Bd Aeedbbint etrby 3t clpHICYhitdasse
: t .+ Jhe. L nco ! '
e ERBE 8L CRRA £ ol e e o1 e RSt cel I,
f rom WoicomdnRBAY Yy as | phsrprot el hsa heppssaryhdtore faayimags HIV
.a virus.,are synthesized by H V protease and the liKke, |,
0 & LAPH ORHR b CF eF oS APRBFT 95T of wodi “ WL L Fective for
tuRdergeay1iQihuddi Ageaptlent Sof CAEBSE. These
vi rus s%e0|f|c enzynmes are considered to be essential . ‘
for tHéVgPORPRASEES HR \LLMTRESEUENZ YES 8T driavd igiell, which is
c%%%%%h'%@tﬁsahhgnQQEQSé €£o{$fngeﬁ§kf@&@pkd%%s for several
antiviral agents, and several anti-H V agents have
coegmeal rleadyedSedeveleped. transcriforsexanplegrase)

i dovudi ne, .di danpsi ne, | am vudi ne d the like have

S AFFASk) CoR -t hae nkIKEE B80T eUer Lb<T T ard@Piphse reverse
tirfRRiskiri s seandal NEtBgyhte aekfhravése and dme dHke asng

protease inhibitors. .
protease is present inside and outside the shell.

HIV contacts and invades a host cell, causes uncoating,
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20l n addition, a nmultiple drug conbi nation therapy
(al so often called HAART (highly active antiretrovira

t herapy)) concurrently_using these pharnmac
angydfl§RES BeBAMBHPT oyl VI & xS & a5 é&ﬁ’b ﬁ‘@djﬂxgg into

th@f dRE ?qaé&entﬁr&ﬁ tﬁé"@{I\fP?V%ﬁ-\e il RRSCELLPLBER by reverse
I nhi'bitors (2|dovud|ne and | am vudi ne, 25 or tenofovir

tr@mcerntpma@mabndey fuhhdleragmrﬁmml@sﬁtd@nded DNA 1is

pro %T'p&§$ é%é 1Aifz¥ﬁéﬁ %%heu%ro tﬂgoﬁgg§ecell and
|tor oplnav r, fosa renavir or atazanavir

;Lscamatotlom@darwuah bist mna&gfas@amt@etam dNmiczaldne appl edl]

Such nultiple drﬁg combi nation_therapy i s beconi ng
Th@a.lﬁgprr@%@&fedAP t Rerapyer BetiovR vt | mwyomlwa@éase of
th@w%@c%%tlllcakreae{mcﬁr&m@%i&scafx&:sc&ealrge @lbeckSy for

such as Iivér function failure, central nervous
fodindoad er srl(cQSga;:evantlg@glzmobY HeLY ikentdascaddict ithe, Like,

uisition_o sistap har mac ut i,c I agent
g G da kS PaBr e SEvent st by “EReREnaa s el Pegeoes
pushidws; Bl ipkerdbedrsdg resistance in a nultlple drug

conmbi nation therapy has been known. Under the
ci r cdREEENYaEUSasSPRFLhEF e eropnetrit A 9fRE to be

e PRAABGE YL C ] cageRltn PEF LA £Y! arine 2 %%\é%lm%@”%% aka@ing

anti-H'V agent based on a new nechani sm “"has been
atd:@sntrl@@, ashehei haSQatdeﬁetb@n@web@pmﬂmamﬁ -amwmg@rh
a i_ng an |%teg %? tor ct|V|t |s e%ﬁ%ﬁxﬁ

5E§Us§ Nt 8 a?e c?% ? et SViTuS i s
deazlegeenti al enzynme for the gromﬁh of HIV

Nevert hel ess, an effectlve |nte%rase i nhi bitor has not

10 bEeF rFaRBlEs yefiovudine, fheareiiRimde HaHHg eand the

lﬂk@i@%&@§@m%%hb@k%gﬁ¥ éﬁttﬂétMaﬁkgtd§§Cfé¢5¥%é'Eﬂéﬁ%crlptase
foll ng. W2004/ 046115 (patent fam |

1%3@&51::2:39&1@) indsorivbes nhéifohvow agd compolind: [atsa protease
;8n % %h% i ke, as an anti-H V agent 15 havi ng an
103
|ntegrase inhibitory activity (see patent docunent
CompaundddAlt ionheraemnnl ti e Qirig asmioptdonat lyherapy (also
substituted C3-10 carbon ring groug or anﬁﬁgtlonally
ofdFBs Gattdesd HReRer dByENL ¥ @FBE&E Feehye Ry )

cotidstidnit ed u%&n%otﬁlegxlpﬁawgceael@@ilg ﬁsy has been
substituted C3 carbon ring group or the like; R2 is

emplifpdicogeoat exfople hed | ¢Rey1IRSD yze aamytdvr@@eramm o "two
2.
%@%ﬁ@lg%ansc %agé ﬁéﬁ?%mﬁ%gOg%?ﬁg&&&l%gﬁgggriéﬁlvudlne,

gen a

o ndepardent Iayadaemtdﬁ_egeabah@m'pr ahbe"2bnbnke}leoside
W)2004/ 046115 al so descri bes the fol |OMAa$ coqgﬁynd o

EABS AP IARE HPREPIAETan ARV T RRY) agBht  Rakf inhibitor

dﬂﬂ%%ﬁ@%e'ﬁ@@a&b&%h&v@Etby'£Vazanav1r cmM@ﬁQQﬁh@§ﬁ¥59
descrlbes the follow ng conpound [ (] and the like, as

rigpraviic"Hh vegbrenhavingcaligt eppiliad. i fiwdy awdtiple drug

céﬂgyggéf% t%%%%%&IXS(Eecoﬁg%gnt %ggHgFgéa%)of AIDS therapy.

However, some of these pharmaceutical agents are known to
cause side effects such as liver function failure, central
nervous discrders (e.g., vertigo), and the like. 1In 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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wherein RL is H C -6 alkyl or substituted C -6 al kyl;
Zis -C(0)OR2 or -C(0)CH2C(0)X; X is a 5 or 6-nenbered
or heteroaromatic ring or -C(0)OR2; R2 is H
bggggFﬁé&arkyl Rg, R4, R5 and R6 are each H, hal ogen,
Cl-6 ah&gtoxye MR s es,2@ FGOheIdeveiopment of a novel
4%%Qﬂq - S( )Rm\mmeu1n|so 1 or 2,
PHEFBRoarkYF: lc%%fad BALC IS iuPe e¥e PBRERY| O an anti-
ihet s?@ﬁycﬂas@é&y&n Subs| idttied het eracyelaal kuks -aay! wherein
substituted aryl, heteroaryl or Substituted heteroary
aRGGﬁﬁbOP@@@teO%a@m & ol HIV. 22 gainkey havand RmolnseqraSe
e like, 15 rOV|de hat if Z.i
1R By A8 B o e s Mg fp TntSbRA
ch&f8 RGO X of retrodimaddid 20N es¥WB20021143508e for the
% atent fam ly: US2006/019906) descri bes the foll ow ng
BWﬁ uRd %EY and the like, as an anti-H V agent having
an | MegeAst.] A blgrpr@»ﬁ]%aelw xn(t%g%aeat $HhiBPar has not
docunent 3). whereinring Cy 1s a group se ecte from
bepw é@@u@ gongEsti ng of HOOH OH 5 R is a hydrogen
a5 SR Rkt e o e i RabRteTY activity are

démbeibe@ R2:he foQlowliad Kyl group and mis an integer
a saturated heterocycl roup,

to
|sopr%%§@&%4Qﬁﬁ9¥ﬁ Patent fﬁ@uﬁuinS§%8é62898ﬂﬁé fpgeribes
£R82£b 81 8w WG QG5 H P “ﬂmarérﬁ%'%gl D, 2@ OBt Qﬁﬂ HIY. agent
group or the liKe; rogen atomor t
h@ﬁ@n@Uamsl%¢¢gmﬂ$gﬁﬂnhmhthﬁy'@IﬁydnaxylSgﬁOpptent document
wever, these publications do not disclose a conpound
aving a benzyl group substituted by a heterocyclic
group at the 6-position of 4-oxoquinoline ring, or
even a descii pti &n su@gestive thereof. I n
22 (patent famly: US2006/ 084665)
ordmpound [E] and the like, as
havi ng an integrase inhibitory

| 1 Compound [A]

wherein ring Cy is an optionally substituted Cs.ip carbon ring
group or an optionally substituted heterocyclic group; R' is an
optionally substituted Cj.;p alkyl group, an optiocnally
substituted Cs_yp carbon ring group or the like; R? is a
hydrogen atom or the like; R* is a hydregen atom oxr the like;
X is C-R*® or a nitrogen atom; and Y is C-RY 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.



00 N'---"Nr7--0R2 Ri Conmpound [E] wherein ring Cy is an

optionally substituted C3-10 carbon ring group or an

optionally substituted heterocyclic group; R is a 10

hydr ogen atom af opt@onal |y substituted C1_10 al kyl

group or the likg, R2is a hydrogen atomor the |iKke;
C - rogegyat om wherein R22 is a

e like; X is CGR22 or a nitrogen

and s~C-R32 or a nitrogen atom wherein R32

R32 are eachla hydrogen atempeuntiie]!ike.

However, this publigation does not include the 4-

i nol i ne conmpound di sclosed in this specification,

r eyen a description suggesti ve thereof. patent

pat ent docunent 2: W)2005/ 087759 20 pat ent docunent 3:
mzod@%&%ﬁ@bﬁ%rﬂemmnfcm fpd2006n0384@pound [C] and
S ure of th tlon P ob ens
CPheE Bt o A TH SR GS abEarnea r PR oL iiYegrase
iphab hecoy cgiicali st y(ds&s fﬁﬁ@&ﬁd_d@lahﬂdﬁaﬁal 2nesults
heretofore, an anti-H V agent is effective for the
prophglaxkﬁ or treatnment of AIDS, and particularly a
aving an integrase inhibitory activity can

v€- anti-H V agent. Ther ef or e,
5 5 nvention ains at provision of a 30
coApound ng an anti-HV activity, particularly a
REonmpdund Mhavi ng an i ft@ypasged {Ghi bitory activity.
Mean for|SoIV|ng the Probl ens The present

i nventbor s Rhave conducted intensive studies in an
attenpt to find a conmpound having an anti-HV

wREEE VA Y, 1% @art'CU|§&&X @rCQHEQHEQuB@&'@ﬂsﬂﬁlkyl, 7 is
i nt egrase |nh|b|tory activity, and conpleted the

~pfeseft GmvenOleH-C(0)X; XThatais,on Hemmmesemd aromatic or
e und re ent by,
h%{]%(fe%%% oLJf ﬁ}uﬁg [qor] 2ém fn eg?aseeéljn ablktygLVyR:“ Res

RAGd/iRsyafsoarthnes h@i@@e@bmleylﬂle_,dlca@ Conpaundr 10,
ecification), a pharnmaceutically

10 éb% i.n the present
~aitiubre Earrethetlor S Corbani SxBradt and ude o 2,
héf@f@@ik)lf:[ 1]cﬁmmmnd JBREeeHR] ¥R Al | ow ng

formula TI] or pharnaceutlcally accept abl € Sal t
he beF @RS et Ly ol Yt Hihdrsbireterocycioalkyl, aryl,

substituted aryl, heteroaryl cr substituted heterocary; Rs and
Ry are each H or Ci-z alkyl; and Ryp is Cis alkyl cor the like,
13 provided that if Z is -C(Q}OR; then at least one of Ri;, R4, Rs
and Rg is -C{O)CH,C(Q)X.
In addition, WO2005/1i3509 (patent family: US2006/019906)
describes the following compound {D] and the like, as an anti-
HIV agent having an integrase lnhibitory activity (see patent

20 document 3).



wherein ring Ais a nonocyclic heterocyclic group
optionally substituted by 1 to 5 substituents sel ected
fromthe foll owi ng group A wherein the nonocyclic
het er ocyicl i c gr oyp coatains, 20 besi des carbon atom

at |l easf one hetero afjom sel ected from nitrogen atom

3 atom group Ais a group

n at®m 01_4 al kyl group,
and - CONRa3Ra4, wherein Rai, RaZ2,
a3 : ®the sane or different and each is a
hydrogen atom 25 |or a Cl_43&h%5h grggp, and nis 0 or
an integer d&f 1 ®0 4, Rlis a hygrgg n atom a 01-6

al kyl group optionally substituted by 1 to 3

i t srsel ec f o l-Qw r , s

bt bon T g brbub ot ORI Ty eubotr tured By SInpbeting
o5 substituents selected fromthe above-nentioned

group A, or a heterocyclic oup optionally

subsfitu stﬂi

het'er g’ at om se ed fromHnitregen ato Xxygen at om
and sul fur atom Qgroyp Bis a gﬁaqp conststipg of a
C3-10 carbon ring group optionally substituted by 1 to
5 supstituents se|lected fromthe above-nenti oned group
A [ a heterocycl*% gr oup opt*énally substituted by 1

C group is as defined
atom cyangcgroup, -OR -SR', -
- SGERb2RmM - CORm - NRnCORm

NR52Rb3r, 15 - OBNRMRM
_SCRRbl ., - NRb2S02Rm T

CH

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

OH
wherein R™ is ~(CpHzn) ~OR'?, - (CyHom) =SR2, - (CpHan) -SORY? (wherein
R is a Cij4 alkyl group and m is an integer of 1 to 4), a
saturated heterocyclic group, an isopropyl group or a tert-
10 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
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optionally substituted by 1 to 5 substituents sel ected
fromthe above-nenti oned group A wherein the

_Eetgroc%clic group is as defined above; 25 R2 is a .
LRGdPogeht bt o 04 TR HAL Gfodp8r CORETENwWAefBF AT iption
Sﬁ%&egﬁi@ethggggp_aton1or a Cl-4 al kyl group; R3 and

Ri"are the sane or different and each is a hydrogen

at om 1a #&d bigern atWiig 006 /0B334 2% Kpktgndubani lyORIZ2006/084665)

j [ hydr ogen_at q r..a_Cl-4, al gr oup; .

BREREhE e o Pty S AEI0g0N SiBm Loy 2y an anti-
Halkybegt oy g -ORIGhtatherel n-RiDiksrg Bydiogen akes patent
or a Cl 4 alkyl group; mis O, 1 or 2; and R6 is a
dRGEPBYEnht om or R1 and R6 form together with the

carbon atons bonded thereto, a C3_10 cycl oal kyl group
optionally 35 suBstitQted by 1 to 5 substituents

selected fr thg aboye- nentioned group A [2] The
onpyund™g a - tioned [1], whereinring Ais
a gyonpocyclic h ter¢ yclic group containing at |east

Qne _#i t r ofan sai d nonocyclic heterocyclic group
is b optionm |y gubstituted by 1 to 5 substituents

sel ected fromgraup A andChepdedd {#] a the nitrogen

atom to the benRene ring, or a pharmaceutically
acceptable salt thereof, or a solvate thereof. [3]
withsetonpouh dCfis hen aimwvienenty oned tfi2jutewh€sab ncaimn ring

Al 5 a_heteroc I c.graup selected from,. Lol s
sfonse 08 P it BB R Ry, supes = 1o
hpdpegedi aoorg) oup, o ¢l perdubidr-itutyd @1QYPalkyl group or

1- pi perazinyl group, norpholino group,  thionorpholipo
t]@@oﬁ] Sh:E

p .
pke 8- Bx dfoPpholcRoeny etgroap, the1like; 2 is or a
ot 0x9L 504 hbAZEhd fl 111 ¥ 15 Gr QURYy 4 250000l d didkB ke x
ngr%u% and 15 Sf%g%g§§gzof?d?n?%§§% gr.oup, ﬁﬁgﬁgfﬁ %#g' £ s
ChBt‘epecychitrggenpatsmppendndl +y &GSt prue enibyode catsom

Ltyen setected from.group A, _or._a :
B hachnt rha By SeBe s & caPRoPkarBEfT 6F Bheotbie
t her eefwevéd) hes qaumournd: iofn the: abere-menticenede| 2],
wherein RL is a 20 01-6 al kyl group optionally
OXpBYt PP HtRY BYROYR Fitplidient SE epresd fcahighoupr even

aBdegagi%@§bﬁsségﬁgggfmgwtggfggfpr a pharmaceutically

acceptable salt"thereof, or a solvate thereof. [5]
PThent oRpowneh bof L t HEOALBAL Akt olrewd 1133 wWiersipd cR2-BS§ )

j I, gr : wherein R11 is a
p%@%?%g%% a %%gd%'éﬁ#§hq§éﬁ y %%roup, or a
pphantedectneat | y: acnepmablessad t thereof, or a solvate

t her eof . qi]T[lG] The co und of the above-nentioned
peient HaraneiRA ; SW%QWQ)?Q%W% om or a
phar maceuti cal | y meeepgaple saldnd *1‘?{\&9{11:10%5 or a
t he

sol vate thereof. [7] The conpound of
above- nent i &meblphl, tahbeebnlR8dahy FHe alevémbicanme or

diffe t and each. i s a.hal.oge tom .or _a . s
Char ridh, 6, £ORG G MIALRES ATl 1ot gagppudies
atdecBbhiic3b f&uThe worpountrof drherabowE-wenridnenaed
rein mis 1, and 1R5 is a hal ogen atom or a

e%%%.w‘é@%uf%am RECHIptias e < tt1 . % P Dol vare
phPEI&Carly a compound having an integrase inhibitory
activity can be an effective anti-HIV agent.

Therefore, the present invention aims at provision of a

compound having an anti-HIV activity, particularly a compound

6
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[9] The conpound of the above-nentioned [1], wherein m
is 0, or a pharnaceutically acceptable salt thereof,
or .a solvate 5 thereof.  [10] The conpound of the
haBoVe- ARt BHEER 1L PRAR AP TEYs a8 detdd from a group
consisting of meang for Solving the Problems
6-[ 3-chl oro- 2-fl uor o-5-(norpholin-4-yl)benzyl]-1-(
(R) - 1Thet rosgeret hyieentopdr dapst ppnduztethyhtgngkpe 1sudies in

SR R T e R R e T e

pattSrularly a compound having an integrase inhibitory
h{erXénethgl-Z-nethylpropyl)-7-neLhoxy-4-oxo-1,4-

agEhY 4 FBquih I??ﬁ@%ﬁ?ﬁ%kﬁﬁ&ﬂﬁ??%%ﬁqjRﬂ@@&ﬁﬁpé°2),
5 [ 3 gma@n@s 2-EA AP QAP RId i Itk RENZ2Y b LokbBhind

rapdessyhed hydl - Rharetddd prigpy Hormuntet HdXy hévorg- gndintegrase
.di bhydrogui nol i ne-3-carbaxylic ,acid (Exanmpl.e_ 3),
1hPURERRY ELLTRCE SRSt S PR Fheisy Fpmgound
[1((8)h-dke present specification), a pharmaceutically

hydr oxynet hyl - 2- net hyl propyl) - 7- met hoxy- 4- oxo- 1, 4-
2BPRPHRBYEI ol F ned e boX VAT A IR Fedapisebhereot

[3- \3- (5 | ey wda( (9)-

P T by 1) o e oty 4 okec1 &) oF
prHiahydregui vl 1 nes Eapirdioky | dat mdile (d@dfanple assolvate
tgéL36§hloro-2-fluoro-5-(piperidin-I-yI)benzyI]-l-((S)-

- ﬁy r oxymet hyl- 2- met hyl propyl) - 7- met hoxy- 4- oxo- 1, 4-

25 digﬁdroquinoline-3-carboxylic acid (Exanple 6),

6- [ 3- dhl or o- 2- f | uor 08 5- (20 oxopi peri di n-1-yl ) benzyl ] -1-

d joxylic acid (Exanple 7),

(g ((R) -3-hydndxypyrrolidin-1-yl)b
1-( - hydr oxynet -Z-ﬁ%thylpropyl)-?-nethoxy-4-oxo
-1, ydr oqui nBl'i ne[3- car boxylic acid (Exanple 8),
6- (3 oro-2-fluoro-SDQ(S)-3-hydroxypyrro|idin-l-yl)b

enzyl
what£8),- 1- hydr oxynet hyl - 2- net hyl propy1) - 7- met hoxy- 4- oxo

-1, 4- di hydrogui nol i ne-3-carboxylic acid (Exanple 9),
r88g A is a monocyclic heterocyclic group optiocnally

sGob P EBLonced | Wee Sl Sl SR IOt owing

gtggpyAfl-w]%ﬁeﬂn 41k s @ ot | e Searardioxy lgrowdcidbntains,
Xa e ,
ob5 ) G 4SaBeNY | B er a5 r4a5)97E YIS ATTLGRIRS AL rom

ni‘@r&%@l'atom, ox%gen atom and sulfur atom;
1- hydroxynmet hyl-2- net hyl propyl) - 7- net hoxy- 4- oxo-1, 4- 5
gy di ogsli Mol Fee FaEs boxing coadial q@ramgian,1 D¢ alkyl group,

-Sch 3 ohhoro- SR, oL buer anyr okl e 1 g 0B,

ah 1 aledengy BRinBY br 24 NEEBYERE 0pNd) e dciiet HOX YR dd Ox@er]l atom
, 4- di hydr oqui nol i ne- 3-carboxylic acid (Exanmple 12),
OF-§35chl DHYD-FFUF 0-F¢ ((R) 13-4 | UYorBpyriAgad mf1-lylopné
rNZW 15 drydQgen atom,
((S)-l-hydroxynethg]-2-nethy|propyl)-?-nethoxy-4-oxo-1
a, @r-s di hiylr ogpdum| eptetraclar boxyibd et tadied] (HExdnpice 3l 3ubstituents
Syl el L8 % WP o S U5 1 upy opyrrol i n-1-y1 ) be
a (€S)s Taypdnoxymet byrbud- wetthyhpnogy blipétaeuhexy ng- 0xXesls
, 4- di hydroqui nol i ne- 3-carboxylic acid (Exanple 14),
15 9
6-[ 3-chl oro- 2-fl uoro-5-(nor pholin-4-yl)benzyl]-1-((IR
2R) - 1-
hydr oxynet hyl - 2- met hoxypr opyl) - 7- net hoxy- 4- oxo-1, 4-
di hydr oqui nol i ne- 3-carboxylic acid (Exanple 15),
6-[ 3-chl oro-2, 4-di fl uoro-5- (nor phol i n-4-yl)benzyl ] -1-(
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6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-I-yl)benzyl]-7
-ethyl 1- ((9) - 1- hydroxynethyl 2- et hyl propy1) - 4- oxo-1, 4

dro ui nol i ne- arb aC|d anp 10
R B e oA R R e A TR o5 ooy o
d| heterocyclic group optlonally substituted by 1 to 5

&8{ 1- hydr oxynet hyl - 2- net hyl propyl) - 7- nethoxy 4-o0xo0-1
SURSTHEHGAE BT HOT T ofé- %t%rmwh%f%@e@tewaﬁpgéozs)ﬁ

wlﬁ]eilrg}ﬁh{:f% O & &7 gl féjﬂoé ng_fbl_ﬁ; BN rso,l 'b%'s@d )a?ggtzlyatom,

a@thy&Si @me)hatay@rah@mnﬁémébﬁbdnﬂﬁvm priapylgkndaowo; logygen
2Fo h% % qU|noI|ne -carboxylic acid (Exanpl e 26)
5 Psa%ﬁl FoL3t 14 U8Po- 5- (t hi onor phol i n- 4-yl ) benzyl | - 1- (

(:5)1];)113 is a group consisting of
Edroxynethyl 2- et hyl propy1l) - 7- met hoxy- 4- oxo- 1, 4-
ad hy@rQﬁﬁHQﬂﬂﬁ%ﬂg-Er@ﬁpb@ﬁﬁﬂpﬁaééydSEEREh%PEGQ7§Y 1l to 5

sGnpe; e0LRE 0" Ze T b0 Prdiriih et itk 1R0RY bl (AR

ahydtexyngchyd @=omt hextyiorropyll) -stxnstitaxyedd bexa- 145
di hydr oqui nol i phe-3-carboxylic acid ,
SR ST S R qygf%ﬁé$&@Wf91p%fup(@»
wherBydr exy n@émﬁoé’y@ﬁém QIR PEL s/ Bt Y aﬂm%o 1
di hydroqui nol i ne- 3-carboxylic acid (Exanple 29),
aGhF%QEﬁPo@%pQﬁf¢IﬁﬁQ)9¢QWPMydroxyp|perldln | - yI)benzyI

ﬂ;t bl - _\pb2RP3

(5) ﬁydroxyneth 2-met hyl propy1) - 7- net hoxy- 4- oxo- 1
—CQNRﬁRﬁ,dréthﬁﬁﬁﬁ%e -Xarar boxyl i ¢ acid (Exanpl e 32),

_§¥%%O%H{or%C%RﬁLug%%F Cgzgplrrpholln 4-yl)benzyl]-7-ethyl

~COORY2R-nR Tnydrok yuret hyiRP2e oy kY pr opyl ) - 4- oxo- 1, 4-
30 di hydr.oqujnol i ne-3-carboxylic acid (Exanple 34),
W%@f%l%hﬁ*or oRZ-f Rioraid R ot photha- SR8 )deriyierpndt lyld each

d
l((%Rjﬁ ro%?%y%?%&yneﬁ%yﬁE%“ﬂ%tﬁ%&?%?opyf?]ﬁ SXERqD 42109 group
Ogthgdablzmlmepm&mmmxlylncc Facsxﬂbs(t@tamﬂm 38)lected from

chl or o- 2- qu r|d|n benz 5)-1-
o PR IgASS Sty M oty Rl gbbe 4
oﬁthaﬂ;ﬁpgjmmé,m&&ﬁrﬁgoxylw Eacéhﬂ)s(t@t%ﬂ@?xlt% %@)lected from

[ 3-chl oro-2-fl uoro-5-(thiazol -2-yl)benzyl]- 2

tlﬁ%d@%&%éﬁmffl@%tqmtm dhy Bheraist ﬁmmt@%@ﬂyc ic group is
aglgggiﬁgﬁugggége 3-carboxylic acid (Exanple 37), 5

-chloro-2-11 uor o- 5- (nor phol i n- 4- yI)benzyIl 1-[ (1R
R?ZR)S} hydrogen atom, a Ci-s alkyl group or -ORY™, wherein R

t hox d th vl 4- 1, 4-
AR T T e s e B 6 98)
RB- a[xﬁi- (RH| 8re- 2hé! ¥9he- 6r (21 PROPYEE Odndlidadn Y19 henddoden

a%‘t’fﬁox%n%%me@ qwfo@éhhma)lkywrwmw 0%B>%, 4ther@in R is
Exanpl e 39
adﬁhcyld(%: b1 A & AL %?2%?} S G, sl)b)enzyl] 1

R> is each 1ndependently, a halogen atom, a C;-4 alkyl group or

Oy AR ISR aatPndl FHATSoEr BT DT Bolrir: (Exkiyl & 0%
m40d .0, 1 or 2; and

@ [ 3- chl or o- 2- f | uor o- 5- (2- OXOperO|IdIn | -yl)benzyl]-7
é{Sh)ﬂ hygisogen atom, or R' and R® form, together w1th the

%P%jgﬁ%éﬁﬁﬁ;§| ne- XEMgﬁ%ox;ﬂm 3&?0X¥E;8gykél4ﬁ§xgp ¢Ptlonally

s §3ktmhiaat d»2-1f Ituworso-sha(ammrtpholtisn-sdlyocken o The above-
(R -1-
hydr oxynet hyl - 2- net hoxy- 2- met iyl propy1l) - 7- net hoxy- 4--0x
0- 1, 4- di hydroqui nol i ne-3-carboxylic acid (Exanple
42), 20
6- [ 3-chl or o- 2-f | uor o- 5- (nor phol i n-4-yl ) benzyl ] -7-et hyl
-1-((R) -
1- hydr oxynet hyl - 2- met hoxy- 2- net hyl propy1) - 4- oxo- 1, 4-
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20 di hydroqui nol i ne-3-carboxylic acid (Exanpl e 54),
6-[ 3-chl oro-2, 4-di fl uor o-5-(2-oxopyrrolidin-1-yl)benzy

17-7-
m%%ﬁ%?“@d(%%guﬂg%ydroxynethyI 2, 2-di met hyl propyl ) - 4- oxo
{2?- e %WQ&W'J@'LH@ "R R%%Xllbﬁeéczqi} F E%ﬁ@]?éf—‘n 515&1’?(1(; A is

[ 3-chl oro- 2, 4-di fl uoro-5-(norpholin ) benzyl |
a(mgmc;I_cyQB:ic heterocycllc group contalnlng at least cone

d 1-2,2-di th 4- di hyd
F’E"g % %%?%oxiﬁ%dc @Oén}eoac %ﬁ%ﬁ%%&fyc?m glpvaLoau
ogtianghlprmﬁsﬁimmén S 8- et by bubsZi4vexadi 820kcBedll from

enz
9{9‘(11685\ QDR RSt FyE -emBiRyIosesp Py - et hBRyPaL akie
mag, oAl by g .o Dol NerB-LarRplihg cachd +( Exarpbe, 54)

sﬁivatchtbmbe@fA di fl uor o- 5- ( 3- oxonor phol i n- 4-yl ) benzyl

- 1- . ‘ . .
[]E% SF29- FyER Ry et hyinS 2SR SRS oy 17 4- §REFT 4. ¥ing A is
adhbygF oGk NOE | feods Carhadd o rael d-phraenlieis§), gasdp, 2-

6-[ 3-chl oro-2, 4-di fl uor o- 5- ( nor phol i n- 4- yI)benzyl] 1- &
yjyrelidin- 1-yl group, piperidino group, 2-oxopiperidin-1-

TRy

me t I hydr oqui
y%%?£8§% %h% car%z yﬂpéﬂéﬁﬁi ?¥A%ﬁé?g§%b%méug g |
tphanoepieol ital § yoaec eptatie gddl inhdredf grovpa dollvat e

th f.,.[11]. A t I t
IEHE EOBBNG b Hhy oo BF e ABOVEAERGHET T} Pboep and
3FaQbporagobiphar rnaypu;w%i | WHRGRERt aflee hmletrotzlyene@f group is
or a solvate thereof a pharmaceuti cal

oREiepthbY eSeartierted (il &P aﬁqﬁmt\%%@éﬁts S6ABFEF§Rngrom
c n 1t 5g%% Hient e 0

%BS %?pgypﬁ @Ila%g%%l Ceﬁog 3}; ept \ézl%e salétaqt%hgp[e%fkogg or @

salsetgateerdefeof, as an active 20 |ngred|ent [ 13]

| V integra bltor co ri.si conpaound af .

D e SR S T v e e, (g SR & is

CcphasMReeugeab | ypaleeptaplansalitcddiel esf 1 ab 8 sobkateuvents
thereof, as an active ingredient. 15 [14] An anti-HV

Sﬁ@@ﬁFe@oﬁﬁ@mSQﬁ@u@h%rdﬁﬁgéﬁndsoﬁ BNGrERENoRPRe O 2
ﬁQQMQcQ@’B{&QI‘%? £é&e§@ak£ﬂ&]saoft %MJ@C% 'ac%lolerate
accept abl e salt thereof, or a solvate thereof

tbembbhati on with one or nore other kinds of antl HIV

ti.ve substan Use af, .the ound of .any:
BheiF EHESARRTCS rotht R LTI G TS 10 o g eit e 15 a

cphasegeugieab | yr acorP] aphersahtrRt*heseaf hydﬁ:o@eﬁohv@h €or a
thereof, for the productlon of an anti-HV a%

C{~16? {%% SFOthe b Iﬁced.ﬁ.‘yl wfaggseptable ‘salt thereof,
oabgves et ioped, LdF to [10] or a pharmaceutically
acceptabl e salt thereof, or a solvate thereof, for the
[pt oBnet compofindnoHl thé rﬁl@g&rwrﬁaqm b[iit]o,r whe[rﬁi]n R is a

t hod fo t he rop |aXIS or. tr t ment an HI
h?ﬁ?%@??oﬁ O%fs% s I H HEHRE S W T %? sesa\‘/Lt thereof,
cadgl BhBterenghénesffective annunt of t he conpound of

one of the above-nmentioned [1] to

fEﬁﬂwa?]ﬁﬁc@%?%‘aﬁ@yO%c%%t%tbqﬂée@%Mtwﬁt%eWeﬂyf Whsrein B and R

e r epf £%§?E% I f
a%ﬁe¥§ o%%ﬂﬁeﬁglﬁﬁégef@#? iC c?urtheﬁuhﬁj rlgggmp or @
phdmnacstercagl anaetépdh ve sabuntheafemne @r aroreletdwer
tFlnds of anti-H'V active substances to the mamm

187° A met hod for inhibiting HHV integrase in a
[BRMBE, c¥hbEANSSc £0ME | S8Svadm i stesd ng gh wefdectd we is 1,
anmount of the conpound of

9
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any one of the above-nentioned [1] to [10] or a

phar maceutically acceptable salt thereof, or a solvate
thereof, to said nmanmal. [20] An anti - H Vv composi tion

a@GmBr i 5% Ry %%D%hp%‘{md SfF anphergaecgtiepély acceptable salt
t%%%%%f”EBE'8n§91£% E?éﬂég F£0r a pharmaceutically

acceptable sal't thereo or a solvate thereof, and a
@Haﬂh&oeompoahﬁyoﬁotbptam¢EEmeHUIHn@d[QmL Aherein m is 0,

t i £ bi t i
e BT AL R b T S g™ ¢ HED MU of R Urte o1 % ReLVate

takever .20 nentloned [1] to [10] or a pharnaceutically

aooe&ﬁgble salt thereof, or a solvate thereof, and a
[BRAr FheeGETBAPNY @ cEhe adPeveareiteioned [1]1,Théiich is

seq@peunds . gf, ghg {3 S@&ﬁsigrﬁ%i@f show a hi gh

inhibitory acti agai ns I'nt egr ase.

63 Bhehébaney - fheseoeoﬁpmmmmwlxmkimybhﬂﬂﬂﬁdﬂuﬂkqam) 1-
for. ex t he | axi s or

ent s ctive for roph
e%% Eg ngﬁPﬁgF°§§eY%¥%g—§s t9¥ﬁn bit ‘%ntrvrra
dageat-squanbi 1 hkVagepbsxangd- theid i k@xarﬁﬁ\@ r}g an Hl \
i ntegrase inhibitory activity. In addition, b

6C‘d|3b‘phégr958 Wﬂﬁr@fﬁef}a@%@pﬂmmlﬂ y 3’(3‘3))}3 i Sy -1
hgﬁgbgggn% gtﬂ bL ﬁQEh%%ﬁilgéﬁﬁ%rfeé}g%@{ &ﬁegnmy i tor

daggdtsquEupﬂhBEHﬁrearhaxyhgprm@ﬁd|rﬂximgMHyZaot|V|ty

s fo e the c n be rnmaceuti_ca
"3 FglgﬁPeEfg Ufi ﬁaﬁ HRYY éﬁ; e letredia ~1-
gaB@s;gzmwawtng&HHpﬂyr@pyihmlrné/@fm;tm oxo-1, 4Mhe
efinitions of respective substituents respectrve
dIpirEEPguaRE L BSpdTER VOB BE | @@wsé@campltme? pr esent

63R§Qt516§5'?|f§58r835 gé'Qﬁéo zolidin-31481) ﬂ%ﬂg&%ﬁ” -

aton uorirne at T 67T e ato
hbdowxgmeahgmr@rmanhyb@r@pyhtoﬁ%m¢wmﬁx¥fﬁﬂqxqfﬁIaﬂwlne

a chl rrne ato brom ne ato The
A Trolpigp ipbaar comb e i o td e T fanched
6Gfﬂal—&h@bﬂ$|-29f@t4@rba§“- Neo2ph @1 fn CAL PO &L APE;, - 1and( s

speci fical | net h group, ethyl group, propyl group
hsérpwpre@byr{ ar@@bgyb@rypybrovmer&@m% uﬁ

d&ﬁgd%grﬂgngme-:saprgrﬁsgﬂ’égté@k@f P%&g%ng}% .
63ﬁBacghbroharﬁloorbréﬂcmﬁﬁenhalm—ruyy]b@ﬁzymj4&%/ -1~

6 d f )
e S kR g %%ﬁﬁ)glr’g‘ﬂtyl
d@th@oqhﬁﬁbMﬁ_Mé gf—@é‘@boﬁﬂ?lgué&idg(%pie@ré butyl
group pent roup, isopentyl group, nethylbutyl
gr{éuﬁ Qr@réyrgw@pw5gr%u@xogl@@hwmohyyl drasa L 127 1= ( (S) -1~
a%kgrrgeﬁ gRYE- HéQHgJég(i;?S\éﬂi et vl p L} -G PB4

ert-pentyf "group, roup, TS0
dlhyéthgbpeniyhegBooprbdxglldOadiﬁetEwumpﬂql7gwoup

LT HOTBGOyR bIUURe 3= LRyt TR SR Vs ups L) benzy1 ) -
111@Bmyh ByﬂEbﬁyﬁ@f@ﬁyl29&@@@ylﬂxép§iil?lﬁ%ﬁh@iyinodxo 1,4~

group, 1,2,2-trinet pro group and the |iKe can be
dh@ﬁtﬂr@ﬁéanoiﬂsrrﬁeB“@:@rh@xzcgtq: oatky| (Eroupre i%) a

I r n t
R T I PRI
1groap 1eyyﬁobmymétgybu®wm@yhyopﬁm¢yl g1 -atg; haeyet DhewHl, 4-
cycl ooct group, cyclononyl

S S AR LA CO LR SRR Kt GO v PP

6~ [3~chloro-2-fluoro~5-(2-methyl-3-oxeopyrazolidin-1-
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20The "Co carbon ring group” is a saturated or
unsaturated cycllc hydr ocar bon group having 3 to 10

arbon at ons, means aryl grou |.oal kyl. group
v ERSRYEAryT | 65 Dt P Rt g e os PP YAl 2 ngtnoxy 4 -

oxaLyl 4g&QH?droé@ﬁ%iiI?@lﬂ'&—}’aamlcgra@i@l n&%tgstlayho?ﬁ

group, pental en group, azulenyl group and the
6caiﬁ kﬁé ﬁ@ﬁtybme@er@rmelablvfphréﬂwmgr%rfgu@mbﬁaplsrtlﬂryﬂ ((s)-

PR B L T E R D ORI o B Brapye-

dghgumoqeyﬁbpbuéyie @amypy@lmtmﬁg@l@p 11gycl ohexyl
gr.oup cIoheptyI group, cycloocty roup

30
6a<§§nﬁhtl9F°C¥ou§) 31t bbt Brrlgrlouﬂplrhr%d&rlﬁe 2 .fr%@OéaHeBéyl
@Lioﬂ9gro§?§"ﬁé@ﬁ ply-r&eyar LG -qbu&rs' 1,4~

group cycl opentyl group a ohexy gro
dThedToguhoalkeayB @ﬁxmmﬂylznn&nri;EEdegka hﬁne 35

B e BB broT LY OtB. eyt ob A B aIg Gy gpe BRgFYL L

(QEOHR- hgu@bﬁpﬁ@twlez%e@r@momlm@@&;rrwxygmou&o 1,4-
cl ohexadi enyl group (2,4 cyclohexadlen y1 group,

d.ﬂ_’%gdé%%ﬁ%%’a?e rapkaw@yloub #¥d) Exﬂf&?l@wé&t enyl
egf[@,ul%hlwsl@-ofi@@% S8 PL) -afl—dfiﬁ}?xogagsl %ﬂ%—tie- Ljpenzyl]-1-

ment i oned e fused ri of t ese
qﬁéu@“hyacyEYmatkyl %ﬁmmmﬂylprdpg&ﬂTﬂﬂmanhﬂxxﬁﬂmQXb ~-1,4~

He%aPﬁggPézaﬁﬁtﬂy?yﬁ?%%gffq %& Zﬁﬁ?%%ﬁgﬁu%ﬁdnaphthyl

6gr[euph¢&ra S—ﬂiwtdsauy&h@x;ﬁn@MML JHeH 1110~ ( (1R, 2R) -1-
6, 7, 8-t etrahydr o- 2- napht { group etc‘%
hprerﬁgﬁamaﬁa%r%yme B ouYPaeRly t he TR oai @%?erilmfloned

Y and t he
T rrer PR o e3€?%#*§§9%%‘9?%§%nyfﬂg‘%ﬂop FAdany!
69ﬁéupthr4 di hydi dDhaphe hyt (mropipyiin~4-~ yl benzyl] ~1-((8)~-1-

ngufpiylieh Y] S2ERE IO P ISR Ol 4=

dl@dﬂreqﬁaﬁbﬂmné+Blgcgf1@cblﬁ)yppc§I@@ﬁM yamﬂqﬂer tugyed by 1
to 5 substituents selected fromg

b3 EE BT P s CF A0S APBORT | My T SUPeRspt loriat | 45) ~1-
@u%kwrﬁgrby i &anéthpr}gfasd@p é’"?Jmé‘é:ho%{ smd_tlueqms

Sel ected from the bel ow ef 1 ned "gro ,
dﬂh&ﬁméeglaﬂlunsubs@ath@&ﬁli©3aQDdCGEXEWPEQrﬂj group

S 0 ns stl f_the
oS CHLOUR AL L3808 U, SOST BLI PO LIS et ((5) -
1ahwb:ogymuphyl zﬁﬁdﬁn%ﬂ/lpr&ﬁ;m ko x SSORa2- and
- CONEe3R!, wherein Ral, Ra2, |e3 25 and Rmare the

diBNETERUEPPE LRENE- aREPeREh ¢ s2 @l fy el at o or t he
6al?9¥@n@8£bﬂ§df1§é;é—§l H&r@lﬁ&i@nw%aﬁbﬂfyﬁ]ﬂf aiR) -1-

I nt eger of
ESbeawmecayﬂyz hy@roxyeghmub~7fuw¢Mﬁqytﬂfmmp ethoxy

oy ro x gLoup,. 1 Sopropox 30 tert-butoxy
PSR P S Rer ro Rt SUbE e Fow FEEIRAS of D,
62{Gﬁehm©x&5}gtbyuogd§9£ﬂp Ia@ﬂpmaslm+4<eyp)azrbrb@np—m4@ﬂgdl 1- -

As the " NRa3R atift, speC| i cal X anrno group
2n€¥ﬁypéﬁlﬁo (methoxymethyl)ethyl]-4-oxo~ 1hydroqu1nollne—
3~carboxylic acid (Example 20},
6-[3~chloro-5-(1,1-dioxolsothiazolidin-2-yl)~2-fluocrobenzyl] -
1-((8)-1-hydroxymethyl-2~methylpropyl) ~7~methoxy~4-oxo-1, 4-

dihydroguinoline~3~carboxylic acid (Example 21),

1i
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group, ethylam no group, propylam no group,
i sopropyl am no group, tert-butylam no group,

di t | am no _group, 35 di et hy| am no

T ROar AR RS GrotaLo ke T R By i 8 -
kﬁ{o@é&ym'ﬂ" ﬁ@@heﬁyﬁe%?ﬂ @ﬁ’ﬂ)%ﬂﬂ—r@é A d:he 1l ike
can be nentioned eC|f|caIIy
dmﬁm%ﬂoq@ﬂﬁgélnacétyargesublcp@@mﬁcﬁﬂaamykﬁui? butyryl

rou but |._greu d

E%}%u%hén 29 % ¥ﬁ¥ egcgn?%or%E %%n%"?fnimﬂq%ﬂ thyl 1-((5)-
1—ngaxamy&bth§1 sprethiytatbyyl cad baxoyl , @Hdﬂﬂydroqulnollne 3~
net hyl car banpyl grou et hyl car banoyl group,

FrSSIYdarbarayll (E¥8UB-ei $8br opyl car banoyl gr oup,

-Bubylcar LOYP b@qﬁyl -
E%ﬁéthylgﬁ?bgngsagé?ogpqg ng%gfiﬁgiggﬁnet yﬂ%%%%gﬂoy methyd
Jgrd@ﬁ“én@YﬂW@XNmREhUéﬂZb@ehhﬁipnﬂﬁﬂl -4-oxo-JAdl+t he

eyt R R 0L Ly sl 4120 b

eageamhuQabLy 496@5&&0@69594ZH@ﬁ@Pﬁﬂfozﬂd&mPl -ylibenzyl]-1-
quorophenyI %rou 2- chl orophenyl group
BUp 230 gt BRRARRY brr@%hoafs-é oxe-1,4-
d%h f%h%ﬁ%%ﬁxhegéoeeerXPEQEDQQ§8VkE£%ﬁ@%@ 25)
| uorophenyl group, 2-nethyl phenyl group,
3= [FetdntopleeRy K —gi. ol ppra=5mb2 hgkphenyd 1 i oupl ~y1) benzyl] -7~

R e G e e

diygicoypheny i ngrouparBolRydi exyphanykx grelp, 26)
4- %édroxyphenyl 20 gro g 2- met hoxyphenyl grou p
%Wﬁﬁ@n%luarsua (bhigpapRyphenyf— g bepnzyll-1- ((S)-1-
@? lbm&E@HQEp%oBQQPQ¥¥HQ€H¥£yQ£989@ 1 4-
propoxyp enyl group, 2-am nophenyl Qroup, 3-
camysophriyic lgneup carbnEVhytaacmd)pﬂeawﬁlgr%hp 3-

t hylam ng) thyl.am no N L
éﬁﬂ?ug%l% g %E O¥Ph mBrgﬁgé SF ¥L %nzyiphf ¥l1R,ZS) 1
H&dﬁ&x@hﬁﬁh@ﬂkaehahﬁﬁxbpgbpyp) 2—methoxy 4-oxo-1,4-

N- et hy nmet hyl am no) phenyl grau

h@ﬁf@%ﬁ&&%@mﬁmfsﬁﬂoaw%ypﬁ@hgh 8?‘%‘%16’ 28)
62 [acetylRenyl 1 greun s - %mé%ﬁhxhﬁﬁe@¥§lgﬁgﬂﬁy1 “((Sy-1-
(carbanoyl)phenyl group, 3-(car annyl)phenyl gr oup,
hydresymgltbydbanmglhphenybpgt dup;methoxy~4-oxo-1, 4~

| |
PRy LR upi CoPbal, geamie 291,

&4ﬂ3m&hﬁ¢k@aQbaHD¢kpremythd@Uﬁyp2p8rﬂﬁihuDFQDhB@Niyl
gro 3-di chl orophenyl group 3 4- di ch| or ophenyl
g(rsdu-& hzfdsroxa'msfzaafépﬁeﬁ?rﬁhgﬁsaﬁpyé 27areFhexBphersP—1, 4~
AHPRo lﬁolqh@hla%ggegﬁyhlarQe@d {eRadbell 85 pphenyl

gr oup, 2,6- -35 dichlorophenyl group,
62[@mthyrgrﬁk@ép@pheﬁyumgrphpl12 éhioibenzyl]-7-ethyl-1-

PR oa T PysP S EnyY LG otlh - B LERF BPGLD ?|u%?%%ﬁ hy/

d@h@@ﬁ@q&1@bﬂ@h@2€ﬁba@b@ﬂﬁemy|agﬁﬁUmExample 34)
5 br ono- 2- chl or ophen grou 2-chl oro3-neth
Sgrisaplorenk oﬁéugrﬁe)té’ﬁ)ﬁmﬁﬁéﬁwl@réuﬁl éeewﬁ %thyl 1-
thylph -6h phe r pup,

P E S A L
dzh@ﬁm@qa130&enhoﬁyphehpky@noupcld (Example 35),

ro 5- nyl

8 E3 et ROKYBRany PYF G0 22Y ANPEPEY3] ahr héBhehy!
hgﬁ@@aym%t@@uegométagup@@bﬁmyL79m@uaoxy 4-oxo-1, 4~
2- chl or o- 3- (et hyl am no) phenyl group, 2-chloro.5- 10
(et hyl am no) phenyl group,
2-chl or o- 3- (dlnethylan1no)phenyl gr oup,
2-chl or o- 5- (di net hyl am no) phenyl group, 2,3, 4-
trifluorophenyl group, 2-chloro-3,4-difl uorophenyl
group, 2- chloro-3,5-difluorophenyl group,
2-chl oro-3, 6-di fl uorophenyl group,



10

15

20

25

30

35

25 2- hydroxycycl opentyl group, 3-hydroxycycl opentyl

gr oup, 2- hydroxycyclohexyl gr oup, 3- hydroxycyclohexyl

grou dr oxycycl ohexyl graou 4-i ndan group,

e a0 Gy S BRI O M Ao ci 8 o) aned.

613@ CHQE)?BQQ¥§1Lu8r<915’ﬂpthiaszc§l—sﬁlﬁd%te%dzyqﬁ -4ngakyrated
(including partially unsaturat’ed and conpl etely

hudeaxumetéﬁ} anmetWElprFWIkr?%m&ﬂﬁnxyaﬂdgmpeﬂeﬁably

- menber e ere . heter I|c r

AR bl Heer B DOt At s ol

gpref-enablky-2-toudrohet aﬁ@rﬁim%—lﬁQMﬂyllqml (1R, 2R) -2~

nitrogen atom oxygen atom and sul fur atom a fused

ethRg Yol 35y Rex e hkh et deyanes] ~ oretd Wired 4o g “of
dtlrr%eoaear%a@greL@ @QPbOE?I 0 &Jortgameselaqct ed from

benzene, cycl opentane a exane.
6-datohabed- ﬁﬁﬁb@gcbrﬁwr@ﬁ@ﬂmgmwjok1Qynmﬂyyl)@aﬂmwﬂ]ﬁyk R) -1-

S R SR S b B 3p%up 5

d@hﬁr@l&@hhﬁihﬁythLBU@arﬁoﬁylﬂi@X@i‘mydE}szm 39)
oxathlolanX group, oxazolidinyl group
6 -dGxaRePrarAyELgPBape r%rwywmdw—&uwl benzyl] -1-

t I r azi yl. 1 4-
R 2RRL S ey - PhPar R r%%&é"f’“o”’tﬁt@l o o1, 4

dgh@dmpqduowémyb 3Ocgrioomyl horpdiof | (Baangrleup0) ,

SRS ) AT Sl I -

13 (qAepyrazokh ﬁﬁukr@é@wl 2=m@‘é<1&&¥ﬂi:ﬂ$p}dl Y- GIcBUR 4 -
1, 1- di oxoi sot hi azol i di nyl _group, 2- oxoplpeGBdlnyI

d@h@’@ﬁoqwaﬁébpeeara@ﬁ?@xﬁ%paCsz 6f- Hagple
6d' @KEBU,B%LQL@Xho%Qyp ﬁ@gpﬂqu}}]lt LAk, DE, Mt @ﬁd—l—

‘unsat ur at ed nonoc ocycl it ‘group

hpﬁmpaymbtgyéu@~méUhgkyg2fmmﬁhylprwgylXﬁinmﬁthqﬁyﬁﬂﬁﬂaﬂ—l,4~
oxor dazol ou azonI

o3 h§oafy o g D 2 SR LS A (P P BZO
GQT[QH@hlez@LBkﬂZQbyb 9f OuPrp2O1 dn 24 4y 1 rrbeazli Tl ~1- ( (R) -
1,2,3-triazol grou tetrazolyl grou
1rh3dzroamarayir§1m@rﬂg%y 47 @eubb&emwﬁ ) VA Group, 4-
d&h%déo(qllhﬂgﬁ%QW%QFB&M Lo 2,404 ht@;géxg&f’é Ydsgr oup,

furazanyl group, pyridyl” group, pyrim dinyl group
63,[4- dhhydeEAflowupyErhmdrpwelgmeﬁpylbwwszkrrﬁﬂethyl 1-((8)~

1 R RS VoY aafe ChOr S Rr Py “hr btia . oXe B aninoLine=3-

cg&@ugyazco&azallmyhmgr@up4 3-oxazol i nyl group, 4-
oxazollnyl ro , isoxazolinyl group, thiazoliny

bgriduphlrser .§%Bprﬁyﬁ é@a%opmr%wlr@r%uwbenzyll ~1-((8)-1-
h%dQ%SQ[%ﬁE%H h_gr 9uam8thg%19r8pglﬂlryﬂéeﬁ&wyio%wn@—

di oxo- FFISOthIaZO 1" group 50 and the |ike can be
cibrtironednoline~3- @erbheyliesedlﬁefﬁx@m@ie|%5@woup

LG P T RGBT 91 gy SERe et £yt Sof ol g

(gEQUp,- hggdsoeyiauﬁlhgilzSzd@metlspwﬂ@éﬂ ) 9T ot hoxy-4~oxo-1, 4~
benzof uranyl group (e 2- benzofuranyl group 4- 35
dB@H%PGPéﬁ?iLl@?ﬁébcal?’b%ﬁ%b‘fi urahy | (Grotplet €6

a r seb
cLlatnbho- 9o Lo" E?éﬁ%?ﬁ&%('al%ﬁ“benﬁf“ﬁ&%ﬁ”yl
hgdmuaym@tbghz@theéhykygropplEt% Yethenyokazobyl, &F oup
e.0., 2-benzoxazol ro 4-  benzoxaz rou
L BRIk ottt NI AG LN IR ol s S SR MO
6¢€38ch1drbenzikm:dagoby 12 9k QuPy r Ao Deazia daz phydz @r pup,

13
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7-benzi m dazol yl group etc.), benzothiazolyl group
(e.g., 2- benzothiazolyl group, 4- benzothlazolyl

rou 7- benzothlazolyl roup etc ) |ndoI nyl
SRBUE ) GUTRERPEGRD Y .§ g ! e hbRy-4-ox0-1, 4~

dlh%dgbﬁﬁgﬁglgn@xﬁ’%éf%)}' ] 9 %Hﬂd O(lﬂﬁ'é%‘i'el Ryh  group,
0" qui noxal i nyl group, C|nnoI|nyI gr oup, phthala2|nyl

6gr[aughlqapn2)}ilzdih§lu@r®®— rrmmhgﬂllngrflow@ beneyitdi-dyll (S) -1~

PGB PE0) LoV 8 PN e 808P o1, o

dlh?zdaoqunﬁbtﬁﬁgdxo@mmyﬂugrmm @oxpk, 293, 4-

tetrah droqui nol y1 group, henzo[ 1, 3].di oxol 1 %roug
ﬁoﬁ%f%yf%ﬁ%ﬁ?o&yb???Rﬁ@lkﬂTﬂﬂ¥l )benzyl] R,2R

e@héx?“ﬂ)“ BEELLYNPYR{ 1 Gh Sl rouR ¢ amt?i&%\k' o-gr Qup,

chronanyl group, |sochronanyl group an he 1i ké can
dbéydenqumnebln¢f3rsa;bQ#x&zﬂﬂqcxﬁfﬁﬁxampmen@OOﬂ

O A S T e e e G

h§rub&k!yfnbjtﬁgil by, :;l,—@méusy&pﬁcbwugmé&@@iﬂqtmlﬂa@@mwu@lme~
A" is the above-defined heterocycllc gr oup”

SopEreRaNTyCsabsti tHE¥PHy Ao 5, preferably 1 to 3,

SyRs L e Aboy f] ofctle] _
R D A e 2P 7-ethyl
lgridGp*-i- hydrOXYMSthhtr2k@ﬁdﬂmﬂﬁhylnrqpyihr4 qmqaﬂeﬂably

a nocyclic.heterocyclic grou i_ni-n

Ry Rr S bR e SRR LS P B o S ‘o fused
6ri[Bgchhereef i tbra- bendenshsli tg-4-30A%dhes1] - S)~1-

“het erocyclic _group optionally substituted b

hygEeKYPaERY L3 of SRt BEL by GR GRBkIp oA cﬁﬂsﬁmqryqn@nolme—

BQMéEBbk?&EM'aSEQUPEX%n yEroty di nyl group,
rrol1din rou plper|d|nyl gr oup,

62{§rpéipdpﬂ9t4g@@ﬁbm08@p$pé@TQﬂW@Nr{ﬂkmﬂln 1- yl)benzyl]wl—

RIS Ve L B o,

dghgdmoqainoliuéyla - @& BoiPx y P & fﬁcﬁi’t}” ok e 4 hl enyl
5- dlchlorothloghen 3-yl group
GZIQXShéOBOG?h?'dﬁjbff%ﬂﬁ%ﬁo"s y§L2 Wrrolldln l-ylibenzyl]-
e%h§1du04Qs%thLﬁ9a959§@étﬁyyﬂz;ﬁx&&hefh§%§ﬂag§ﬂvJ%uaxsi1 4-
group, l-imdazolyl group, 2-im daZzolyl group,
dgtht§a2@hyllﬁegBo@@rbdXYhiﬁaQQLW1(%ﬁ@@@kaﬁibyrazoly1

grQu yrazol roup r.az a L
S P S P e s S Ry - (00 1
hgﬁ@uaymathgm&htaz@imét@yxpmbpﬁipy4+@wd IH4HdLhydroquinoline—

3-f|uoroEyr|d|n roup chl oropyri di n-2-y1

3§5FBGRO% ! eﬁland4£¥¥%%P%%y$§hqn 2-y1 group,

63,[5= Qh@BEQLQPﬂth ?r Y@ﬂﬁ@t}gyP—UP;Z 34-%&&&&'&’42&!%1 )benzyl] -
2-fluoropyridin-3-yl group, | ‘of opyri di n-3
1gﬂé@brlihyﬁroxﬁmatthoi0m§tmyﬂpWprm.tﬂtmgﬁhoxy -oxo-1, 4~

Ao BRE B LB SRLELA B P campic 57

62{GRhtAl O6r6~ Etme@@ﬁyu@ﬂbnssfy-lo;g@m@h@;ﬁ: 4 -yl)benzyl] -1~
di chl oropyridin-3-y1 gro 4- pfr|dyl grou
ésfr&oP66§@¥HWﬁthX¥ %;%1d@m% Qﬁw%wcﬁnﬁﬁqr%v%ryl
d%%&i?pqr’nﬁ@h%@ §—c££H8£QP¥é'Qé{‘d4gﬁ£ar9§Pélpa8 , and
2,3-di fluoropyridin-4-y1l grou
6dﬂahbbﬂopyf2dﬁﬁdﬂf&ﬂog@ﬁ@p(m@iﬁh@ﬂIﬁﬁ@ﬁyﬁMU@mhy&Mr®ﬂ.(R)*l—

hg?%ggy%%}i’g?glﬁg: ?dgﬁé‘%ﬁ@ﬁg&%ﬁ )n: ‘f: ggog{,oy—pdihydroquinol ine-

32c6hbok9: Bc620i 8! yoropyrédiny 4-y1 group, 2-chloro-3,5-
25 di fluoropyridin-4-y1l group,
2,3,6-trifluoropyridin-4-yl grqup,

2,3,5,6-tetrafl uoropyridin-4-yl group, 2-indolyl
group, 3- indolyl group, 4-indolyl group, 7-indolyl
group, 2- benzofuranyl group, 4-benzofuranyl group,

7- benzof uranyl group, 2-benzothienyl group,

4- benzot hi enyl group, 7- 25 benzothi enyl group,
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5 substituents selected fromgroup A", the

above- defi ned "hal ogen aton', cyano group, -OR -SR, -
NRTRm - CONRTRmM - SO2NRb2Rb3, ~CORm - NRb2CORm bi f
Or SEpRpR IMRYPS TR 10 agrorteb e RRACOORATERE - - RRbACEPLvate
th 3. Rm Rm ' R and Rb4 are

the sane or different and each is a hydrogen atom the
[abbvﬁ died rmecediCcal 4migoditgroupbmprtieiabotbedebinnednd of

2PY 8ISt Hinet TS A SLLEOT orlgrbun 0, o6t Sthe

pBBeMEcedbidefi @ccétﬁlaﬁjmysc‘elztc Q@R FQPbiroRakbYvate
substltuted by to 5 substituents sel ected from group

thereof, and ggphanaceyricaldetigdceatiapliehgarsigrgr oup,
h
[g?gugﬁy%9§9uﬁiveg{%%glSé@ﬁ?%&@ﬁﬁﬁ%%%CQ&%%ﬁgd'%?pQHQOéXe of

OXy gro
tgeoapeveeméntummm@ groum Qﬂnphﬁnmuyﬂgnmupeutlcally

i n-2- rou t et r ahydr opyr an- 2-yl oxy grou ‘
BRbERBLF Yl oo vatE MetehtanbadGhRotive
isgeenfégal ly, nercapto group, nethyl sul fanyl group,
ethylsulfanyl group, propylsul fanyl group,

[L3dpRBpHI Y Ul REeFFags ouphilkigar tﬂﬁn;nrslmm@nwhegﬂ@msoaﬁd of any
ogg BEetﬂ kgb f%L£EﬁE§gﬁé§n Nﬁgﬁ §é§rmaceutlcally
Y, net yiam no roup,

espeC| ica am'no gro p,

aethplaniaosgtouphe propy| @mnegrauy tisopedpy leamanoactive
,groua§?tert but yl am no group, dinethylam no group,

PEEHYFRhT no group, N-ethyl - N- et hyl ani no gr oup,

(NamehRYhnd - §ﬂvp£%@ﬂia£6ﬁ§kiﬁiﬂg)the compound of any one of
N-i sopropyl - N- net an1nohgroup, phenyl am no group,

ther a@pﬁezmw*ah@rh%dg%hpto mfﬁw -ANFHEISFH G- CGrlewp
aéggﬁkﬁg%%m§§1€a@hgf @Fnt+PQ§ vate theré%%ti¥% combination

speci F7cal car anoyl gro
wirthhyhearbanoyt gtloep, kemmwlmiudnnmnﬂluyamnmve substances.

B T e

t@iQEUY'§§r§aﬁﬁyfmgé@@@1c£kf§fﬁ@céﬂﬁﬁﬁﬂé(éﬁﬂﬁﬂﬁnéreof, or a
carbanpéeﬂgroup and the |ike can be

r ou hen
Sﬁéﬁﬁ?@ngﬁerﬁgft hgor Wlo%ﬁfefcﬁﬂ c%ﬂ’qJ;rHIV agent.

{§%g fgfﬁ Q@ﬂ@y$§L% ‘%ﬂ% above-mentioned {1]
et anny gro p, propyls group

tbs@@@@pytsalphanmacgmbugallﬁrac¢mpgdhmﬁf&ﬂmnﬂtnﬁnﬁqﬁ, or a

di ne hy ulfa y r ou Jsulf

SREGERGT ERAEEAY 20T antnl PEr St Gher 190 oy Lot

laﬂgbgh@rllke can be nentloned As the
specifically, fornyl group, acetyl group,

[éﬂépf&oﬁwth@do@@r Bl ypyorlgy bt S | Qo Bt SA Yy ctip, arp HIV
s iEAREDY]Rr QPLO0YL 9 O4PnARERZ O%hn SUO WP S 1 0 istering

an effective amount of the compound of any one of the above-
mentioned [1] to [10] or a pharmaceuticaily acceptable szlt
thereof, or a solvate thereof, to said mammal.

i18] 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
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yl car bonyl group, 2-fluoropyrrolidin-I-ylcarbonyl
group, 2- oxopyrrolidin-I-ylcarbonyl group,
pi peridi nocar bonyl group, 4- 15

oErEePidbhel apPEar BohbioRrGupL] to [10] or a
phabnaicERERYLR perLabpr iyl AL DO L HQUD. or a solvate
pi perazi n-1 -yl carbonyl group, norpholinocarbonyl group
thrderhe Lprkeaddnmbenaknti oned. As the

" " arspecificall fornyl am n rou

23t S ami s H7 SUEomge SBH 4y ST sl b e RprRs RS a0y
ogeouf, tB8 nsobutyeytashe® DIPUWL [10] or a pharmaceutically
2,2-d|gﬁthylgroglonylan1no gnggﬁ,

AREEBEGPR AEthy FRATRBT groatipt Hehye dliatecdroapd a
pR¥khakkdi Ak 1y 5@&%19@5&5?@% QUP,

I
2-fluoropyrrolidin-lI-ylcarbonylamno group,
[21ox8pyhromkdenticyl caotyoryd Gmma gr duiibiting HIV
BBEELALIPERRRONKL A0 % UGBty BORRPIY Bt 12 above-
m2n8idheet DY ptperidl nod-y | sred ey ai g0 19f Géeptable salt
i perazin-|-yl carbonyl am no_grou

tﬁﬁ?ﬁﬁ%ﬂ R&car BehyREf FeP R dup %nfﬁ & Hehgyraseadd ded Ly
20eRbiQned. carrier. As the "-SO2Rb2', specifically,

met hyl sul f onyl group, et hyl sul fonyl group,
propyFbal fonpbugdeupf flsopropsdrsul froredti3® ghouwpa high

tect-butyl sulfonyl group a he |ike can be

hEEPTSHEY 3EE190Y AN e
speci Theakkyre et hyss ubdmpihalg nargipharmaceutical agents
Eth | sul fonyl am no group, propylsul fonyl am no group,

SLEBEFAPBGI S8F T oh9T abF AP HF oUde tRIFaRBUEA ST Fpleatet of

AEDSYPasN ABRERYL B (1RL fonyl )Am.o ang th:
liké can be gS ﬁentiodﬁ%&é%g'cHH@Q&M%é}t%ﬁgﬂﬂ%jiﬁﬁgi %IV

agpetEf fedl the takboxydviproup HEEL hoxysardsenyilnhgbddp.ry

. ar banyl , gr.ou ropoxycar.bonyl grou ,
a?égg?%gbxggéﬁﬁ%#%ﬁl%ﬁT);f % &t e%xﬁ@%rﬁ&%?lOBP%Epantl"HIV
agr—jdtt(lagza kike @@npb@t?‘ﬁé:illﬂ%itohr, rev‘ég:slehletranscriptase

e COORnt', specifically, nethoxycarbonyl ami no '

lﬁ‘r’i%%,%%t Aosty £ bbhkE ant ey FrBupe ﬁ?@@ﬁ@‘é@d@mﬂ amtAgHIV

2GERAHR. | BARIRRRNEAT RORMIRMANANIL AR b i tory activity specific
tert-but oxycarbonyl'am no dgrou

Inp (fekegbasexytaeoryi)beN-phet tmd ca tniccagr augeransd stlfe for

' be.pentipned, i0 t "-NRI D4 CO NRb2Rb3"
hé%%%i??@%l ??EU%elﬁ%Fﬁr%ﬁé§;%ﬁgﬁﬁﬁ%WIureido group

3- et hyl ur ei dee gt Qipde ek M%ﬂ%a&w Gvedidad the

i ke can be_pentjoned. s the "Cl 6 al kyl group

opt i ohaf | 7o Skt etf ByP PR 7s s tifamnd sselreepeative
s{RO8L 8T MR BespsSPeli-d it dredmidnd 1p tg{eo%es%tn@/l

group, propyl ‘group, isopropyl group, butyl group

spepblt it ipoudse see-butldwsr oup, tert-butyl group,
pent yl. gr i sopenty) .group,, 1-nethyl butyl grqup, 1-
ot hyli_pl%%pslll%lglg? eunp,a%%tﬁy Fﬁ,%orguf})eu&tom, a %I %®ine atom, a

b 2o ek net by | @r opy | 5 G0, atherd- G rEtdWAHIRORY If 18HRYRe atom, a
tert-pentyl group, hexyl 20 group, isohexyl group,

ety | PRt YT gt dupPminel -&diget hyl butyl  gr oup,

1, 2- di-petdyl r ,:3- dj mat _hyl hut Loup, ..1-
et hyl but yl b?g%%$y%-%tﬁﬁi-fgkg%ﬁﬁf%¥ég§l¥gﬁg3pﬁg b%anChed
chait hyhk @l guety|propy Igroup, derhcdr tatiomet, hydnpr opyl
[ ou 2-_trinmethyl propyl. group, fluoronethyl

SOE o1 s et R0 s SuR, SECH o SeeNy SR,

1 Zeptaioy Defiyip gnaup, ) 2p:60l0r aeldnde \ar QUup, sec-butyl group
3-fl uoropropyl group, 2-chloropropyl group, 2,2, 2-
trifluoroethyl group, hydroxypﬁthyl group,
met hoxynet hyl group, ethoxynethyl group, propoxynethyl
group, isopropoxynethyl group, butoxynethyl group,

i sobut oxynet hyl 30 group, sec-butoxynethyl group,
tert-but oxynet hyl group, phenoxynethyl group,
pyridin-2-yl oxymet hyl group, 1- hydroxyethyl group,
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group, 2-isobutoxyethyl group, 2-sec-butoxyethyl

group, 2- tert- butoxyethyl group, 2-phenoxyethyl group,

2-(pyridin-2- yloxy)eth group 2 hydroxypropyl
aaiﬂoﬁﬁrtzbw_\y o(s(sprrmétarry%&

2- hy d QXY= ol 'sgfo%l% l he ch branch

(hydroxyne é%yl)propQ¥JgFg%p g'hygﬁoxyprgpﬁfng?gupra%é ed

Ch§@ﬁo&%bﬂly@r@HmnnﬁVMmhywﬂoxﬁbuﬁybogr@mpms, and

sBe Y BT SAYETD el Qo T BRALE, (So 8D opBep,

laepydppxygﬁmﬁﬂﬂyctrmg&nejﬂudp) etiyhu@RQuRroup, sec-butyl group,
drox% 2- et hyl pr opyl group 1- (hydr oxymet hyl ) but

1)
t@FBuButxi qrfelrrglurrb‘%@%@{ A9 n&ﬂépwogpouarmet%ylbutyl

sthyd | | 3
SRS ol UM B0, 2

dﬂmﬁVube@mb@mﬂhrat Hy| 2 -griongg hy2 vhygydx grauphehykethyhtyl

g%n?]ﬁ II)%X§/ g%?/ol‘l)l( c%_lpee%}?%ﬁ phen lgﬁ%’t%ry %ghtyl group, 1,1-
dBmdyEy Oyt {1 F@ﬁcflyp,pfpwld:gﬁéﬂ}@/lbhtlrl Yooup, 1,3-
di met hy1- 3- hydr oxypr opyl

d&m@t}ay 1’9%{’]1 BPHRY ﬁj}b@%ﬁutgﬁlolgﬁ:oup, i-ethyl~1-

dthyop r Oxy, yL -
" 5d$ox£€€%%j$r€¥%u0%ﬁﬁg df%%%g%gﬁéﬂxﬁ%hy 6§85y|1 Loz
tgrm@’phyfll@r@m1911@1(mycﬂrf(30)&\°ﬁimyde)tpndmrlopg'rlogppup and the
1-dinmethyl-2 oxypropyl group,
liki aaﬁgp% ﬂ?% r@%ﬁ%xypropyl group, 1- 20
et hyl T}Ze h'yolgr QX YRCQRYI kgnouRoudhy 8r axyybiort byl bglfc‘y'dp having
hydroxyneth am nonet hy

grou - y pentyl group
gr@uﬁo EHEPPHY | 2R Irﬁy) ergﬁ tCetthy P& ﬁ@)%ﬁcéﬁwﬁllyr
[ | P,
?%Egﬁh §%L$E§ﬂ%la no)nethyl Lgﬁpcnﬁﬂa entgthﬁfoup'
cg@bolpele acmcme,t by e dgprtoapg, y 11 gzzslp(,rrexywroaamtwd) gtryb,

e PRBoaft T R A Bt PR sre by et daBe -

(di rremsrl ‘ana rbO)datrbwh ghagpgraephyksukf aayhaet 8yl or
roup, 2- (methyl sul fanyl)ethyl group, carboxynethyl

7 Stipt =55 AT H0MG AR e By R0y IE gL o cbon

Bomar b QYR C lLat 0
? O(car%ﬁ%ﬁ@%?%%H%?y%roupijngéﬁggggh ngﬁJﬁg{hgﬁtépgugenyl
gudPuet hgrc@rpmumtmyﬂhegrenm 2-

(phen c et hyl_,group, .2-.0xapr.opyl. grqup,

ot S U ROV TR T S P RSy BeRypr nephthyl
gg@@pp pentld Bevoyl duﬁ,SHanhnynﬁdgﬁupﬂdﬁmﬂwwewahm$|can be

g g 35 dlnethylsulfanoylnethyl group,
MERF3< %%@Pw%{##%rﬁo%wfrﬁny g}rcsw I JePhhaH SEPEPhy |
psf@y@ulgrl (s Al SuH f Qity. gﬁ)cﬁ} yl group,

(ethoxycarbonylanrno)ethyl benzyl group

phenethythgr ey 1@ ighenyd gyl ﬂm’@@uﬁm@llpfhewlcb@wbpyl
gg(%%%yl a%yolg%c U%Pobusag,lzgcbfec%l{%oﬁuﬁ%&)ﬁyh r%:l,%ﬁ% cyclohexyl group,

ceyTolohexyl nptdyd, ghaiihodtyEly o hexy letantgnodoup,
1- cycl ohexyl- 2- hydroxyethyl group

nqueo,%nmﬂmmy@l HydrloretIda R st ioned, preferably

ri t
cgrfﬁw&%ﬁﬁw&ﬁoﬁ% &{%ﬁré@ c‘ycﬂo%e\f}t)yﬁ t@ftlou]o and
cyelderzot hhophen- 2-yl ) et hyl group, /O

2- nor hohlno t hyl. graup o -

- (4T MYV ST T 5 Y hyogrdis, of- d&Asdx&eny|
p@f@@'ﬁabﬂy (ﬁ&f@m)@d&ﬂ@'bcﬁf@p ankt specifically

car boxy- 2- nethylpropyl group,

1- (carbanoyl) 2- et hyl propyl gxoup,

2- hydr oxy- 1- (hydr oxynet hyl ) propyl group, 1-
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(hydr oxymnet hyl ) - 2- ner capt oet hyl group,

1- (hydroxynet hyl)-3- 15 (nethyl sul fanyl) propyl group,

2- car boxy- 1- (hydr oxynet hyl ) et hyl group,

QL EFRRSYY1 1 LRV EF oy fRPhRyL ey hydr guoup:y quardenyd- group,

AR TR DU BN (Lm0l ens

oy ARy Aethyllpathybiignelipyl 3gcanpandyd-dyc 2thexadien~-1~yl

S BSEL ¢ YA ORDRRERON pBREYP: gPggpoctenyl group and the

12-4d elaralydepyraf=4- yl oxy) ethyl group,
acetyl am nonet hyl group, nethyl sul fonyl am nonet hyl

gr oup Asmébioxjieatbsapbanf nohesaylagybugroup”, “cycloalkyl

I : " . .
RN ey eladkBHEL dapwRl pyPREs bEieaY by tgienyl group,
idideetyiy lgpoopi, ony Madi hgprehbyht iy duproup, 1,2, 3, 4-
(N-tert-but oxycarbonyl - Nnet hyl am no) net hyl grou
O RRPROAGn GF S oL Shdt OT T wi WOVER T TR atuip/L. Groue,
S,SEQbMtB}Uﬁé't%@b?g%Lbyha heHD1 BeBZRYEAM NOMBLIW 4R bt hyl

et hoxycar bonylam nonet hyl group, .
QuRMpIEEId AbcarbBérycani he) mephybngdouplt is preferably a fused

3- et hy| id hyl .3 r (3-ethyl urei I
S T BERE b ke R it RencRLEb e GRITBI v
imc@‘rﬁﬂahpjlmuprmtthxdfngﬂogmfulﬁt hy} 4gﬂ®hpﬁ@mmﬁt?@¥ it eribiop

i sopraopyl group, tert-buty roup, .net hoxyne ,
lgf?agap,‘l”éteﬁ%%%h’%trﬁ’ﬁlapgfcgﬁﬂa, 915HBy ﬁas%y@eeﬁyﬂ}g?o%a,rtwularly
prrd iYLt Ry g&eugu 1- et hoxyet hyl group

1- met hoxy-1 -nmet hyl éthyl group and the |like can be
nent i ged."Cs-10 carippe 33 19reyr | ariliagrialgnogybstituted by 1

td Y [ Sfi-t S ted .
1??5%3%?3%% %&g%%h%%gggggéo%ﬁég §§8§§ énd¥§£{§%9%¢%ﬁr etined
‘Wit theboar bbng adoosp bonsietbtdieretoibdtsitidedb by 1 to 5,
above-defined "C3-1 cycl oal kyl group” tional
S TPed B§ £1 50B hFERBFabPS  or ot PRt L
&l 8Lt fripm ke abavendeliRedangLAYRLA i +@PEd “Cii0 carbon
i ncl udes "an unsubstituted "C3-10 cycl oal kyl group". As
%e "oeP Wl -cycl oal kyl group optionally substituted by
110 D w I t,uents..s e u . _ .
speci??ghlﬁygﬁ%y%log%ogyﬁkgggug?kégg%gégt§FA%?%U%?Ove cefined
‘“hedlagpentytlordr, otipe epelvehexyhngrotip;-scytkpheptyhp”,
ar; : ¢l 00Ct Ml .gro =eycl ononyl_.grqup, . cycl odegyl _, a
‘g@ﬁgn‘a _théﬁ’lt‘i Ee cah e i OHR A5 ThEheRGABCycli & R
et erocyed th I S diee"BRoGH isadretier aCyghirbgen atom

group optionally substituted by 1 to 5 substituents
Feltde edpopeoedlogg ACiissadkygat araved. orndnBai &rdtel an
(4 [ partisal |y unsaturated and conpletely
J%ﬁ%%#%?éﬁg&)%ﬁbédcyclic 4- to 6-nenbered (preferably

5- 20 Averdher &d (O, Bramtber eshedef srace/ itoydyraup group,
C ntainin% besi des carbon atom at |east one,

T EFEYalfiy R t 6 ANt 8FGURY oRE CRBFECEET Fr ohP APTPRYEN Iroup,

RN @XYGL R r3LeM aRd reuh i ngl 0Boup, metA8x{RBthyl group,
"monocyclic "heterocyclic group”, “specifically, the
Folmedghiony Y eshehogyelibc aglotipecan kBecarnbionedt ioned.

)\--c- 1 wNbaran s | 'UN ----nb%)\k::* .
i e R et BE g "allgs lofbup, mechylanine
groull,: NthylamihtNgNp, propylamino group, isopropylamine
group, tert-butylamino group, dimethylamino group,

diethylamino group, N-ethyl-N-methylaminc group, N-methyl-N-
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HHHH1-1 OSN' 11S 8NN ,<I"JN ,<N,,,,NNN t _fiN) \. /IN
(N \<N) 11NroN)s Ot NNr o 25 \CCS) \ CS/ 7 N-- NNN- - NN

Nr-0O NNrO\r-0 NNr. 00 NrONrONrO NrO o/ O S
p?ﬁeylﬁﬁﬁeeyelrpépheltlere@ymwlp}?m&ﬁaﬁﬁ@m lggoup and the

1§%QSE55U58d QML}oBgdS substltuents sel ected from group
i $°Che abové- efined "nmonocyclic heterocyclic

groupAsopheohatDyﬂgubspetmEEdabyyl forbhy]l preder aklaetlyl
substltuents selected omthe aboie defi_ned

g‘”&PQuppﬁ“’plSHH i AEPBRe s AN Tk BtYR Lt PP hdy gFPep s 2, 2-

dﬁ@&e@h?@}é%bb@oﬁlﬁ(@u@rou Asnd hene NPNRCYEH B dheliaeyel c
group opti onal % ituted by 1 to 5 substituents

sel ecﬁedthﬁo‘r‘rr@%& RA”:f @pmlrfgmllsrpeeaﬁfbembw group,

EERAEALLALO, BCOUR, CORIPENISIY) Ndsu) Ao ppnons
ggbupp,13p§fdp§lUQEBEM®yD|gfbmpﬂ.U@rtﬁhﬂﬂgldﬁﬂbﬂﬁdﬁlﬂ@roup,

/0 group, 2-oxopiperidin- rou

d&mﬁ%?gE%PB@PVﬁ Iqupq &% *ty}bv %aiﬁ%‘i‘é?%lzﬁrﬂﬂu}?gr&ﬁthyl N-

mét ABL BYFBERBYAZEPodp YAnST OWP. 1 fre aC8! WPIREIBHRGL- Y1

group, nnrphollno group, 3-oxonorpholind-yl group,
t hi onBEphbEi N63-gr ctixbon ididoxsioset kbdionadily- gupstituted by

lg%gug sabgéﬁ9§8%8"9if?§t¥& E&oﬁ”ﬁroup A", specifically,

3-'0xopyrazo
pﬁemhgkoﬂpoxnaphmpll @r@uzb yﬂ—mmwnpwewr ighdurgr aup,
é-thia ol¥} 8rou é 2, 4- oxadlazol Igﬁdgroup,

LREPRYENY L2 TEOUBK A AT AT BTORIGAY b r HipP Hglquapbegyrt group,
3behr_[e@bpﬁeﬁ91 group, RiBgofopSeRyeferably A Mpacysldis1

het er ocyclic %roup contai ning at” | east one nitrogen
g5evRy Zah@thvApbgeyilcoroup, 3-methylphenyl group, 4-

methylphenyl group, 2-ethylphenyl group, 3-ethylphenyl group,
Z2-isopropylphenyl group, 3-isopropylphenyl group, 2-
hydroxyphenyl group, 3~hydroxyphenyl group, 4-hydroxyphenyl
group, Z-methoxyphenyl group, 3-methoxyphenyl group, 2-
ethoxyphenyl group, 3-ethoxyphenyl group, 2-propoxyphenyl
group, 3-propoxyphenyl group, 2-aminophenyl group, 3-
aminophenyl group, 2-(methylamino)phenyl group, 3-
(methylamino)phenyl group, 2~(dimethylamino)phenyl group, 3-
(dimethylamino)phenyl group, 2~(diethylamiho)phenyl group, 2Z-
(N~ethyl-N-methylamino) phenyl group, 2-(N-isopropyl-N-
methylamino)phenyl group, 2-acetylphenyl group, 3-acetylphenyl
group, Z2-(carbamoyl)phenyl group, 3-{carbamoyl)phenyl group,
2-(methyicarbamoyl}phenyl group, 3-(methylcarbamoyl)phenyl
group, 2Z- (dimethylcarbamoyl)phenyl grcup, 3=~
(dimethylcarbamoyl)phenyl group, 2,3-difluorophenyl group,
2,3-dichlorcphenyl group, 3,4-dichlorophenyl group, 2,3-
dibromophenyl group, 2,4-difluorophenyl group, 2,4-
dichleorophenyl group, 2,5-dichlorophenyl group, 2,6~
dichlorophenyl group, 2-chloro~3-fluorophenyl group, 2-chloro-
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20 heterocyclic group is optionally substituted by 1

to 5 substituents selected fromgroup A and bonded,

via the nitrqQgen ato to_the benzene ring represented

45 49T A War RIPHDE | £~ COBRAECT b iyl AO% GP MRt 6 seie? 2-chlozo-
OrO4R 1 2RIREHAd i bR, 13-BYI HPLLILAYLC8EOMM 1 group, S-chloro-
2-oxopyrrol idin-1-yl group, piperidino group,
2-fovspiopdrendiln gxopp . gpobpome= Br-pet azdpiyenygk oumup, 2-chloro-

0 0X%0 hol kn ou
thlonglﬁﬂg¥§ﬁoggbu§b 238 ngiglgx%lso%%#%ﬁhﬁnﬁ?rgefﬂﬁ. 3-chloro-
ety 12hexgoxX azehipdi D~3h130cyR-BYenex@sitknyl group, 2-

-oxopyrazolidin-1-yl group, wherein the heterocyclic

%5 NYSesHRNERYS UBEP P Ut 8TChyO10T $methoxyphienyl group,
Zﬂﬂﬁﬂdﬂdﬂﬁﬂﬁ%t%%&?ﬁh%gxirggﬁﬁ%ouﬁ @hl&§ofﬁuﬁ%thox¥§heq¥l

preferable. For fing erocyclic group se
qnqyp,zibxﬁﬁynmoBrdmanphyhygrgupupz bX@@ﬁ@EﬂTihamﬂnqphenyl

R AT RegE B2 (LD BR5n 31 pRERTD e i o

$mh3ﬁﬂbmh®®)@%ehyﬂog5oﬁpbstkbhﬂﬂt§ S%kﬁﬁmé%hflémmﬁﬂ(ﬁﬂenyl
A, is further nDre preferab As ring A, one of

KR o st Priererapl el@%ea#ﬁ@ﬁpop gheoyl group, 2,3,4-
XGRS @inR | g!bugrOEpchEQEOQEh@rd§P§&ofé§ﬁéH§ﬂﬂé%oup, 2-

enbodi nent | § norpholino group. [ o0As anot
qhhﬁﬁﬂﬁﬂﬂaedeﬁﬁe@mwehenﬁérgrong A?-ahheterdcyodi Tlhugrmpghenyl

| ect ed pyrrolidin roup, 2- N s
L L
d&ﬁbuurqmmemwlngkoupl greHPord-~ QLpeﬁ@ZlﬁafoﬁﬁéhUﬂ group, 3-

phol_i no grou - oxonor phol i n- 4-

C@Tﬁr%ﬁo@pﬁmlﬁ&u@maaenxl 19T98Pdi éxehlem %zgmi:ep?lrmzrcg@enyl

RYP, 22 GQ@QQﬁQ6QBL@L@1§o¥é EéBgE gﬁou 2 chloro~3, 5, 6-
oxopyrazolldln-l-y gr oup, 5 g?

trittHiverelpperglogpoand 3; thaewaa;ézbftBAﬁﬂu@n@pnenyl group,

I _th eter p_is _opt
ke Btas sha i St AR SRR I S S
b%uﬂﬂmdMEpMEmyuo@&dup203$BPEQaneﬁ@ A fpe-ti Pl dsrophenyl
hal oge a d al kyl group - OR- OCR 2, wherein
BRI Pand %a?ilgPéoFﬁe 3shnebF L 6F PPEPRRENKAGIERSM | s a

ﬂ&ﬁ%&p@%ﬁggoﬁr%ugl égéhggkoﬁQQUBr@ﬂﬁ p&ﬁéfﬁﬁﬁ% - group,
Pref erably, i's a grodp opti onhal
qmgiﬂmem@wédgmpum tGyslghbSYitGenﬁsrSébe@e@MY¢Imﬁqpxmgyl

t Mo f
BB Ry AERE b SR SLELORL o2 o,
2—-BRdrelergicioBehtys arbydy ogenyatonyeycaofdnty Bl dydup, 2-
and R6 is a hydrogen atom 30R2 is preferab
g(défxzcm%wegwéugreppz hydpREY eV Al RI3XY S G PRl
h@ﬁ%@&%ﬁy@l@hex§labkﬁhﬁ9r@“@nd§ﬁ¥§n859§§ pﬁﬁifﬁﬁgﬁfh yl group

enmbodi'ment for ydrogen at omr can be menti oned
apdefcdealive R2nahd Ranhieneie same or different and

Pl uor 1R atoheaRay B Rt BoE Chfofi Revtanec or nsaturates

(including partially unsaturated and complietely 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
nitrogen atom, oxygen atom and sulfur atom, a fused ring of

these heterocycles, or a fused ring of these heterccycle and
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mis preferably O or 1, nore preferably 1. Wen mis
1, then R5 is preferably a hal ogen atom nore
preferably a fluorine atom As the group represented

Chyo t PR mille @9 lsicarsr dB) benzepg Y CHPOHHBT GHB!

cgg%%gxﬁge_and the like, can be nmentioned. \Wen Ri- is
ther than a hydrogen atom then Rl is preferably a

gr oupAhavhag"satl@raiond irguraticn. o éprteseatyed iby grohp”,

As. a conpound represented by the fornula [1] or a

2BRLP AaBEnt T EarPy BeeEp b e e g OEadyl. group,

t&@kbﬁ%ﬁ@thﬁgﬁ?_ﬁu@ﬂéuﬁf il @ £118 1@1y1 group, pyrazolidinyl

6-[ 3-chl oro- | uor o-5- (nor phol i n-4-yl) benzyl]p- 1- ((R) -
9TOUBY héxyndt eyalanny drexyret hyd 3~cradithiyilaydx §XoUp-

: ' i noLlne. 3. LAY arml Y
g AT AL Dok R o SRR R SR R bRy oo,
ispEBirielidinyl group, piperidinyl group, piperazinyl group,
hydr nmet hy1- 2- net hyl propy1).- 7- net hoxy- 4- oxo- 1, 4- .

SR B PR b, GE R DO ARGl T BEOTY oprotp, dioxanyl
eoli3; ChbekRo 21 1 QS ~Ho1b -1-((S

7 tl)[lgﬁydr o%y%%%%%%ogﬁon%éw p{}gi&ﬁgj%@n%{t%o%%@éxo- (1( 42
thgonpry e bey hol T pler 3- 2z hepda tidige ld rw@nplle 3),

og?%g;ggl}%gﬁ;l TEH85S; S3d S Ppandld iy Fughenzy1l-1
oRpdrexyinetihytl 2gnetiby | pr bpyil)xediaetthiceesld-cixgll gdoup, 2-
di hyd [ i ne- 3- b '] (.d ((Ex | ,
OéEngéﬁgaigg I-ﬁ? ¥e %Pg%ﬁ%%gﬁoﬁaﬁﬁ%&yﬂmy%ﬁr ((S)-
dloxdpiperidinyl group and the like can be mentioned.

hydr oxynet hy1- 2- met hyl propy1) - 7- met hoxy- 4- oxo- 1, 4-
di hydR8qbifol ipga Bueal &b xydnecwshid ( @yFic group”,

g oAy oY ey i) 7 A hoy S GRs L, oo,
ldkhydhpgue ndt oneididardoxy| dowgel byeariplle Gour, oxazolyl
group, isoxazolyl group, thiazolyl group, iscthiazolyl group,.
1,2,4-triazolyl group, 1,2,3-triazolyl group, tetrazolyl
group, 1,3,4-oxadiazolyl group, 1,2,4-oxadiazolyl group,
1,3,4~thiadiazolyl group, 1,2,4-thiadiazolyl group, furazanyl
group, pyridyl group, pyrimidinyl group, 3,4-dihydro-4-
oxopyrimidinyl group, pyridazinyl group, pyrazinyl group,
1,3,5-triazinyl group, imidazolinyl group, pyrazolinyl group,
oxazolinyl group (2-oxazolinyl group, 3-oxazolinyl group, 4-
oxazolinyl group), isoxazolinyl group, thiazolinyl group,
isothiazolinyl group, pyranyl group, Z-oxopyranyl group, 2-
0x0~2,5-dihydrofuranyl group, 1,l-dioxo~lH~isothiazolyl group
and the like can be mentioned.

As the “fused heterocyclic group”, indolyl group (e.g.,
Z2-indclyl group, 3-indolyl group, 4-indolyl group, 7-indolyl
group etc.), isoindolyl group, 1,3-dihydro-1,3-dioxoisoindolyl
group, benzofuranyl group (e.g., 2-benzofuranyl group, 4-

benzofuranyl group, 7-benzofuranyl group etc.), indazolyl
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6-[ 3- chloro 2-fl uoro-5-(2-oxopi peridin-1-yl)benzyl]-1-
((S)-1:
gﬁwpoxywﬁm@@wm|W1Peﬁ2%{1ﬁswl4%seapl Q:9-, 2~

3- £alhoxierdal drbEramleehlothienyl
bQ#P%Q%ﬁ§%¥€Q% ﬁ?%o %q% ((R)l n%gd%gxggyrrolﬁdlﬁ- ?§“¥ gronp
eeqzyl]benzoxazolyl group {e.g., 2-benzoxazclyl group, 4-

bel_:il_g§sc)i§ l{(p}/dro %%, ﬂﬁ?llrﬁzon% r%ﬂ'yar )%5%1%3 7CI ds hgégan.mlgazolyi

g8dup (e.g., 2-benzimidazclyl group, 4-benzimidazolyl group,

6- [ 3-chl or o- 2- f | uor o- 5- ((S) hydr oxypyrrolidin-1-yl)b
eﬁ@pp}mldazolyl group etc.yY, benzothlazolyl group (2.¢., 2-

bénggj@ll&z@ydf 1}’5@5% hyj - t?er%é%a&roqerﬂl)gr%u hoﬁ¥néb‘8ﬁ9a zolyl
-1,4- dihy oq i nol i ne-3-carboxyli¢ acid (Exanmple 9),
gBeliB- eht o) p- Radid Libz DrbE (Reavest, hyl-iadwdpprazel, i dspatinolyl

30 +dih -2~ ' in i ny 1 u

99 PYBent 4TI E59 - 1= HRF B h PE S Frre A PEAS by 1Y = 79hR VP

qhhﬁ&)ﬁaﬂzn?logﬂoép di e OO0 g itemp3 - eaeRWlZie yachdoup,
Exanpl e 10),

qBIPgLEainEEt YFPRPer R FRYL VIR c TG-S rMly GreHEnZ $RFO1 inyl
3

TEE bty B ARIRANE, HRR o ) S e i po} v goup,

1d2h?dﬂeqatn@hyﬁee@unmwlxﬂqgnanymnZ}qxaﬂin@ 8,81, 35

tﬁ%%?’? roqulno£yl gré&;lv,uqor Orpyrflolé]dciloxol%]l) g??:of lpl',lor Oge

mé(:ﬁ),zién eaﬂéﬁywﬁi ayl-@rams hyd m-amth)lchraBidioyrd noxond 1
,4- dih % roqui nol i ne- 3- carboxyllc acid (Exanple 12),
gGOPBJCﬁ 6@%6Q¥¥I@69%96 q%mem%nx dﬁ%&ﬁyrﬁﬁQQHﬁ?mP“Vﬁ)Séou?

??ylt]qe i[.]l e can b mention Tt is preferably a fused ring

S)-1- r oxynmet y1-2-net yIpropyl) 7-met hoxy- 4- oxo- 1
of4modphydlmquﬁﬂomembeﬁe®ewixﬁqmamb&ﬂﬂdjHﬁ@aﬂqﬂyﬁlESFHd
b6 3- chloro 2-fluoro-5-((S)-3-fluoropyrrolidin-I-yl)be
AZgFP1s
((S)- Ashyﬁéoxua’e&hydzy@u@t@wﬁ apyti)onk Imet fmm&t‘it@t@dlby 1 to

4- dlhgdro qui nol i ne- 3-carboxylic acid (Exanp

S6SpBsEREBRBL2- FRUBFBEG- {HUR pHePim -2 19 bfér?z;ﬂk]wf faned
. & tionally substituted by 1 to 5,

e ot by T RRY HoRy Ty - P Ha S o £
pdeﬁydahbulhotonéySscb$boww¢mtszﬂﬁkﬁ%ﬁ@duﬁﬁqwcmﬁe above-
d€§§%T8hl‘8£8u§ ZAX:”?I gll'l O{r?égié rphol i ns4s J.Qubtencgwlr]eter(ocycllc
ghypdpoxynmet hyl- 2- nethylpropyl) 7- met-hoxy- 4- 0x0- 1, 4-

di hydr oqui nol i ne- 3-carboxylic acid (Exanmple 16), 15

6- [ 3- BRI bR6- JDEFEBPBYSL I Fo¥ AN | n-RESH 9 HRNLY | Tenqegclic
het 13 t 1 2 het toms,

g%SQ?ﬁe%ﬁy?roug 8?%9?%§}propj%§ ﬁ%fﬁgijaixgiofff4-
hditbydrgqlinopknep3wbarboky| & chased xihguﬁh@xaﬁﬁ with a
beTEB chloro 2-fluoro-5-(norpholin-4-yl)benzyl]-7-ethyl

1- hydAQXYH@t hydt2rdcdtnet i‘@nﬁpptylﬂ-ﬁxdneﬂ D{lsﬂast?i&uted by 1 to
dlhédrqu|noI|ne 3-carboxylic acid e 18

S6SPBsEhEBEBL2- FRUBEBES- L HOR pROPTA- % ylﬁE@ﬁ&§4Ta NG
PePKBLRTRY) O5RDar SRR S FsiRa. BRI e

gdbhpdr@qpapetuden@lcgrbwwyl26pﬂp$d1@£ﬁﬁhp¢£odﬁa 3—plper1dinyl
6- [ 3-chl or 0- 2- quoio hol j n- 4- g %benzyli hy

grel P¢RY- p?gerldlny gro p, crpholin roup; pyrro yvi
g2ohpdr oxyyirbmet hexyoe! hyl&?iﬁ&ﬂ-ﬂ/l‘l{g%@pﬂ- A= g Aydroauip, 3-
nol 1 ne3- car boxylic acid

6-[3-chl oro-5- (1, 1- di oxoi sot hi,gzol i di n-2-y1)-2-fl uorob
enzyl] -

1- ((8)-1-hydroxynet hyl-2-net hyl propyl) - 7- met hoxy- 4- oxo
-1, 4- di hydroqui nol i ne- 3-carboxylic acid (Exanple 21),

30

6-[ 3-chl oro- 2-fl uoro-5-(nor pholin-4-yl)benzyl]-1-[(R)-
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30 di hydroqui nol i ne- 3-carboxylic acid (Reference
exanpl e 33),
6- [ 3-chl or o- 2-f | uor o- 5- (nor phol i n-4-yl ) benzyl]-7-et hyl

fugyl group, Z~thienyl group, 3-thienyl ‘group, 4,5

q - 0 t ae- et L) A oy B
SRR OIS L, BB
gB-fi®~ cAl, ar-di2=xbFUbBros5t bz phob+ it dyydyhe nzyldihig-lethylzol~5-

-1- 35 L y L

Y BROEBY - 1ATARBZG Mt nGF 3R et B By A B £4nidazolyl
i S RaLLBED- i ; ..

T chitor oy oy e T A R groty

FPEPox YRR 102y heO RYRBr o%yqatazro HSGMRY- ok G-SPxpz0lyl

v e 3. i ) 36). '
B A Sra bR BB L e oS ) i
gigmpgxwﬁhwireﬁyrrgdhwﬁmb?@eﬂpn?%%%@mgl;ﬂiﬂl—z—yl group,
i roqyi i ne- 3- o) c_aci ) .
R 6T 5 o P PR S TS T A brio St e 31 S BNy e~y
3 - 3- i —-flucropyridin-3- -
(%t Egiy?l?{ﬁig%%xgﬁg?ﬁg/l %pﬁ)pyl] L-}%- e{% hn 3 ﬂloxgoﬁofpéf- 210
HLRFePygaRABIPnE 39é9ﬁbox%1~¢1@l%¢d4(Eiwmwgséi,n—}yl group,
AchietBl A 8oLblOERa A (3= PXOBYELS) | £ S-ds AIRURA g h-3-y1
gethpxy Bethybra-Aydiloxyep iyl g id- ey hoxyeds 0X0-6; 4-
di_hyd i nal.i ne- 3- boxyl i ' Exanpl e 39), o
E Tt TICRSEN G P——
4~y13group, 2-chloropyridin-4-yl group, 2-chloro-3-

1R,2R)121ethoxi-1- hydr oxymet hyl ) propyll-7-ethyl-4-o0
ForopyrdrRpdiolli 5P Re- 3- EadbbxydTerwel ¢l Haplaroup, 2,3~

dég%%?gﬁpgfé?%?Fﬁag%09§9?55o%b%??%%ﬁ}%ﬁ?ﬁ¥%§$3%ﬁﬁﬁ%ﬁ]qr?up’ 2=
chébhpk-%-ELLRr 2Ry ridhydd oxy netbyp; 22 n@t dioaty s o) -direxd -y 1

g%@%pféggh Y809yl BoL PR3-SR PoxYl L aptd (BXampl 8 ) o3, 5-
d84[1 3o0Bp9FOn2nthuQL OgBobpPr PNY) bor A1 ¥l d sy a it (AR group,

1-
ZhydPoRy FELRF 1 RoREPHEXS1 D= frey hydprepy| § = mdrt Woxgramox 3-
i%g%&§1 di-Bydr ogui pgLi Pe- 3r 685 PoxY] L& Al dy L Exampl.e
b@ﬂ?éﬁuhboy@-gzbbpor@vﬁeﬁnvf@h@hyh-@rgmpbeﬁiWédszmﬁanl

-1- ((R)- . .
TFORDtr BXPRBERG L S0 HE HERYL 2. AERRYF B BHGAYL AR, U
béhzBtRydnoquiyrelhipnes 3peas DAXNAES1 AC! grd XAl Bini dazolyl
6- [ 3-chl or o- 2-f | uor o- 5- (nmor phol i n-4-yl )benzyl] -7-ethyl
gryup(syrbenzoxazolyl group, 4-benzoxazolyl group, 7-

: t = 3- ML 0x0-1, 4- di X
PSSR DA TELBOLOD Ly o b AL Do
g6o[:8, cibenz2thiavobyb- (Peoxppyrbehid] h; Bl gil)bengy Yrdup, 4-

-((S)=1-,30 :
bﬁ&%?i%yﬁé%ﬁ?TQ%yé-8Fﬁ%¥hy?b?%%§ﬁf173h%%%%%§Y¥a%ﬁQHHL4-
tdtpydyegubpebhne=-31 Carexyihe ekt d1 {EXadPh evdRentioned.

6-[3-chloro-2,4-d|fluoro-5-(2;oxop¥rrol|d|n-1-y1)benzy

11-1-The “Ci¢ alkyl group opticnaily substituted by 1 to 3

-1 0 - - di r - 7- oOXVed- 0,
e ORISR Frd el PRVl TR e
adBy]l §bBcup” opticnally substituted by 1 to 3 substituents

2313l 902t Bl Pe 368 QXOR LI B - A PN o
ul¥dpexy 0Bt 8y 1+ 8; Mes DXy pEepYd) - 7- met hoxy- 4- oxo- 1, 4-

di hydr oqui nol i ne- 3-carboxylic acid (Exanple 47),
6-[3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-I-yl)benzyl]-1

((1R, 2R) - 1- hydr oxynet hyl - 2- met hoxypr opyl ) - 7- met hoxy- 4-
oxo0-1, 4- 5 di hydroqui nol i ne-3-carboxylic acid (Exanple
48),

6-[ 3-chl oro-2, 4-di fl uoro-5- (nor phol i n-4-yl)benzyl ] -1-(
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35 di hydroqui nol i ne-3-carboxylic acid (Exanple 58),

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

R) - 1-

hydr oRyeret dydur, B digret o propplisistoxe- ef4Lbehglpvguilefined
wpoline3-c rb xylic aci T,

Eﬁﬁ&ﬁﬁﬁ%ﬁ’ i‘cald yEc %ngﬁggggﬁtESEStlgg % b%a}tto >
sﬁbbamguaﬁtstsémmeca Tk Gyt c@aps a@l’t, \Mhteh a&o@emﬂetﬁﬁlded

r gresented by the above-nenti oned fornu

%P@%C%h%r%‘?u? rﬁ?‘h’o‘é”aal@élscu?ﬁﬁ%%ﬁq %é’r éaﬁPc
58659 tAeRBLt s M LD &0 Qﬁﬂ@ﬂ% BS i, %h%ah%oWbLBeQEned
i norgani ¢ base, a salt with an ordani c base, a sal
“wethgan ahvmd, acyan@npraure |ike. 10As the salt wit h an
Lper ga |slacH&@2;Qr exanple, salts with hydrochloric
aC|d itric acid, "sulfuric acid, phosphoric acid,
—hmﬂszqmbbmmc@gREFfﬁﬁ,d 1der™| ke can be mentioned.

As. the salt with an gg ani,g acid, for exanple, salts
WREFBxad I SRET d, & acid, maleic acid, citric

~eber I UmPt e okd? aa%'lcﬁ‘ ﬂlf@%bﬁmﬁ‘%ﬁb malic acid,
succinic acid, tartaric acid, acetic acid,
triflBoro&st iR aid, Rl acentkeashme ascbrbiarent dnd each is

anesul fonic ac benz sul fq o
2o RSP RBRER LR P! o P 2R ST ke i e FECHRS . the
ab&vbhaesahédw‘tﬁlﬁrtdﬂmﬂg&mm‘g basep beriexalplhesubstituted by
sodlun120potaSS|unlsaIt cal ciumsalt, nmagnesiumsalt,
lakRoRi GHPSELFUSRESt FRleFkRd cERPhE TR ifomePr the aboxe-
d%%gn%alhhétéyoaycﬁiga@f&upaéﬁtléﬁalﬁ%%mmg%16ﬁ%édsay1ﬂ1to 5

hyl am ne, di et am ne, trinethylam ne
subﬁéuhybanﬁneeletha@ofammn@¥0d@e&%anolanlne
triet a anL 25 eth ned
tris( %yne 3]Yn§?ﬁ§ﬁ§ﬁ$ﬁ Yd.@?%Foﬁ%x%F mEthoxy

ool dlel@ﬁazyl gtbybenpﬂbmpegr@n@nl T e orfayst dj:ftﬁ_zp, butoxy
pi coline, choline, cinchonine, norpholine, meglun ne
JARYFY h éSPPH§O§5n95@uﬁen??%n%ﬂtoxy group, ad e PEAPKY  gToup,

pH=hR x9N G2BLAY B?k?dlﬁoé 9%3 &ro§§|t§eﬂ%éﬂyé¥bﬂ9@%d“2 ~yloxy
arglnlne, aspartic acid, glutamc acid and the 17
geampbendehheohélle can be Eaghisatd. can be obt ai ned by
reacting canpaound re resent h

W th gn F%grggggc BaSE:- “an 8F§gHIC %aggpgégg%ﬁg gani c

mathg,l san fahgangeoapi deeﬁyaﬁuamanpl a@r@lu;ap qofcﬁtbmgsﬁlofamyl
nmet hod .known per se.

GtRVEnt |l§ﬁPISPME§PE‘r§€§M%| garvy. aE%EET%‘B‘F%l%%Jrfta%Yl group and
te@Maeuad LepresgBtedohygt he formula [1] is preferably

a sodiumsalt or_a ?ota55|un1salt The "solvate" is a
conpodad thep! eBBIEEY’ bysndrs Foratilya Srfido @roap, methylamino

harnac tlcaII acceptable_ s her h_ whi
P oREraeetsnedind BERER; SBEGPArhab Ot i gy M AT uftno
g@@@@ﬁp&%ﬁ:eé}bhyg}&aiﬂeﬁo( gksopf efieneedylaméso group,

mater cont ai ni ng conp oundé NThe solvate is greferab
b

Ja SEhAF-REAEGt PERHPY HoebpyapNemeblvAasBineugh ai-methyl-N-
p&%@@ﬁﬁguﬁbegr u&lZNhXQBB%Spr QLH¥QE?E§m1§019roup,
nnnohy rate o SOdIUﬁlsa a nononet hanol ate, a
oimpngemanol grelpa ppnmd¢et6ﬂyﬂamhaoegrauﬁl3Nem©EMmiawe
% di.h drochlorlde b ound re enge& by the
B 86‘%% NRNECU tﬁ8 F g SPear R°s %% o
Corrpomdth@pr‘esama%kbby ti@eé@fmﬁlalﬁ | ]cam%al[ﬁ)ﬁ group,
pharmaceutically acceptable salt thereof can be
regtyiLRedrasedldbrguPe &L hELRBEPRIBYA PEPUBe. Propylcarbamoyl

group, isopropylcarbamoyl group, tert-butylcarbamoyl group,

24
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In addition, there are various isonmers of a conpound
represented by the above-nentioned fornmula [I]. For

exanpl e, en an as nnetrlc carbon atomis present, an
déﬁ&ﬁ%ﬁ@ﬁéwg§W8Y3 HPas@%?%%%%QB%EﬁWQ%¥pﬂ%%ﬁﬁn Nygthyl-N-
maﬂmyyaa@@qabglb@§@dpthﬁﬁggylc£@5§m5&1wﬂﬁbu§ﬂAndﬂkh%UﬁHke can
i sonmers and m xtures thereof are enconpassed in th
b@béﬁ@tépn?ﬁe present invention. As t he conpound of the
prese ent PR, S ur i f

var|o§§ :tg\énerggqg2 ﬁ?odug%ggg ftes or gdﬁﬁ&ﬁ?

math&ﬁspﬂéﬁmbgblgroapd @ﬂﬁyh@ﬂlf@m@ypugﬂdgp(ﬁpﬂﬁﬁyﬂ§ﬁ$famoyl

than 90% i s 5 i bl e and one haV|nq3a purity of not

FELE 1t HERPESYY IS bPFBOKT P EP AP} etert-Putyls Hd 9roup,

o QR B %ﬁ%ﬁ@@aﬁ%y@hgrg%”UJ:iQe{:M/lé'@}’fQﬁoyal gjryoﬁ N 31 -N-

anor phous for dition, a conpoun ‘esent ed

Mgy hiyReul§pmalya prpummyprbenyhbel Banawl hymoug sotbpde like can

beC it 1 3HegS etc.). In the present invention, a

prodrug oF a conpound represented by the formula [I]

can ahsothe a- asrf'ul, phacagcedlioal ragepl. o358y, thestyl
prodru ant a derivative of the conmpound of

GeuBr BLERESTRYQREPORs WY ERY bt ibn kA daN Yoor Group, 2,2-

diR2bot beabk c ab Py AR, 1

adnlngéFra%lgﬁQ?oegggﬁ Eg?géfgr%s tom?%@H%r|gﬁ§£1

YéSRpEGHY Lt 6TSHBW 2t‘§l1lﬂh@}PEn¥ObiCﬂ1m:aby§{lCFérnd:erd,!lnggxa)up, 2-

Le a-s nvoIV|n coval ent
SRRt R b DRy (PO ek e FE R sl 2move, 4-
oab@applrlldmnby gﬁahrhdﬁynlghb@bj Op, ©+d i GefipibefidRn-1-
site to be nDdlfled hi ghl'y

ar
Yﬁgg% PO@ faﬁevponanﬁﬁa@%%ubsY%?@¥¢@ﬁ%%ﬁﬁaUHa of the
m@&@ﬁ@@&nb@&@ﬁbh?@ g§H§B §§dhﬂﬁé°%yie95&ﬁ”bﬁfﬁ¥ﬂ¥¥8ﬂed

group, anino _group, hi ol group and the are
ment | dfedihe “-NR° CE%anbleﬁmﬁﬂth@lﬁydréﬁ%Myﬁamnhy|ggoup,

et r ropi o
<P RE e Lol P PR SLn TS i szoue,
mohsewyymemmyl ggbﬂpp 2;12%1@{1&@1@%@5/@@@@@10 i, n-

g %Ee like. | es of the carboxyl -nodifying

gF Mg Aerhsl ethyP @?%ﬁg PR REP YA BASAEE FRHP g R0 1idin-1-
y@@ﬁ@bbﬂh%l%ﬂn@hbybrgﬁﬁ upz - 21 (S HOXYLET ReNYL Xy &MY h 1 amino

gr oup, (cycl ohex oxycarbony oxy) et hyl droup,
gégﬁggx{}n@{:ﬁgyr@@bygzp_ngb—yl carbonylamino group,

o] 4- henyl
Pt PelE bbb a By Lot O O H R D e PR,
yanenbenpdahyhogggoopp petdtiee tiexyd Oes badinyd 1-gFi¥bonylamine
| am no) propyl car bonyl group,

3-nmethyl th
gfoggi'f l}ie%%z%{lﬁé fgfgrlﬂ?ﬂ&ﬁ’ B3 bHe Rt hyl  gr oup,
mb2pABY Mibc2rBXRy Ladt db 0¥Bdud-akP Mhd MEihy| O QP AN 5 oned.

the |ike. Ipe conpound of the present invention
can b&saliheni stered”’ t ocopewdimed 1 Chumest;hwousieomet group,

epﬁgﬁgﬁif?ﬁiﬁ?bg£0u at ¥ggﬂ§}?f%| Tl c?rhoe nbogs?t{]g(zg%ye.lasﬁlfonyl

gmupgraeetmhtmmrfo@m adit bbb d agent 1 singd é’art e mentioned.
l'i ke. hg,conmpound of the presen

.nven%?oﬁh?s“u§%dSQ§Ra phaPﬁﬁééaFPééyfc@ﬁﬁBglﬁmbﬁpleamlno
g@é@@aréﬁhfﬂsulfoﬂ@l&%{‘@é ar%f&uﬁd X&YW e ony1amine group,
har maceuti cal |y accept abl e carriers, excipients,
lﬁ@PH@PYésubﬁ@@}ﬁb&imgrlcag@rmsp, dt@;}ftﬁlagtrﬁ]rms],fonylamlno group,
Ilgavo .:LﬁIEH gr&eeﬁ;’h Psrl?ffér\{ﬁ | A&t bc;ly'leg% Séncfm'i“lleSI_’Iikeer Sc:an be
mentioned.
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col orants, sweetening agents, thickeners, correctives,
sol ubil'i zing agents, and other additives, that are
known ARer. se, such.as water, vegetable oi |, al coho
(e.g. BSethanorCoOBRnzyl SEP%%‘Fa 1 ) CaRRANIEk HYH e

gkﬁgg ) 0 ri ti r

m . ?Caaigfxggg !pété% chéglsé}ag@a esigrul‘r%u t'eg)?%g%iilhgrbonyi

gm@M@, hanptDDOXpearb¢wwlngznmpmtﬁaﬂﬁﬁhﬂtdmmummﬁohmﬂogroup and
abl.e L1l powd anul suppository, injection,

téﬁel %8pgaplaﬁl%en§é%%%$ troche aerosol, elixir,

suspensi 6Re EANRFCODRSYr lss@e@ri@%lba@llyl kﬁebuogycarbonyzaxamo
conventional /0 nmethod, and adm nistered systemcally

I5PUPopPERPRYCABREN B AN §O oqrwrerﬁlapmygﬁar onylamppio] group,

L5 g, KRC sy RSB 00,00 ol HAL S By oo ocoon

NﬁH@eEEkbutbecsrgenglB+Nyméthlampﬂa)gqupomaﬁit@@ dike can
badult 'ﬁh is 15 given once to several tinmes a day
&r 8PPV 8F°Fn a dosage form of an injection such as

i ntrageneds ARRTTOCARMNEY hesddkigiically, vdidlt grbl¥, 3-
%ent i's %gnerally required to sustain its effect for
g

PEAYTELAR, 958UPhat @By Herefde i mdt, Sonijuetdy lureido
g8 9%ﬁh.§H8p$§§%IQQn0$ V&é§41§H§?Wh but al so

prohi bition o viral re-grow This neans that a
proIohgedhadﬁﬁnksalhylowrowprwﬂnﬁnnﬂkﬁynuhﬂduNtutdm oy 1 to 3
uentl

BPResEorDrS Rl rn el L ey (R A S et byl
g@mEongeﬂyangrbuﬁh dp; B AEST radibgICIRansgs the vl

ris causi ng si ects. 25In view of this, one
géPUPhelﬁP@ﬁEk’%\b%Oéﬁbo@ﬁfﬁe‘?ﬁ’%Y%fglf%@rcdiﬁjﬂmwtdf tqap@up,

en u
e A N e e L L e
etapablkepyi gaonpalE+ﬂghblpmmpyingmﬂupﬁu2xﬁrdﬁmﬁﬂhylpropyl
adm ni stered c und f r an _extended peri.od of ti
T PR maarEMCE By CHECRbDEE e | CH PO gty Byl
geshedi meshexol Gheus pnpotich @fpdhiey f@ﬁ[ﬁ, I nvietin@bhyibutyl
a compound havi ng_ fi1 ne pharnacol ogi cal activity (e.qg.

géoeanpéuﬁddhla@th}glgwbhggwwpnrﬂe cb@%eufmmmdrwroup, 1-
Hi It
b e oL P RgY Ml BT 1 QR | W Tty 122

meshyopndrhavingubi gh, teI+trlm£ﬁhyﬂ§xqukn§mndpx)A 23 2-
tab t th
e R PR B R ot SuPT o Bt SrerE %%uf?. S oy

ggalip, CORPRUBLoEER YL, gBoGENPRUAT: SHOM | @Mbup, 2~chlorocethyl

P450( CYP) - i nhi bi t or act|V|tg and the like) and the
IFPKE’ can’ bBORBRTPRYEdITOUP, 2~ @l TP EBripoAit D ditte 2~

t a h
“BREPSBESEATEL *Bor FRRPABR I N UL ey gpoti

grnuggraShoxmmebhybrgraup;vprgpmxwmaﬁhyIFQMDmpJ 0,

ref er abl than 0.01
S SR e R e AR b€ B Bod 1or CUHE Y] STt S ShlT s ny
gisaﬁ a b@ﬂgbﬁtﬂﬁyﬂétﬁyl@%@Stﬁﬁt%tdﬁwﬁ@E@l group
era Usi ng t he above-nentioned conpound,
Pgﬁ%x&]ﬁﬁﬂ@ylf‘Eé@&@nc@y?@iﬁdh@n@w%@ﬁm@iﬁm’%f%%@f 1-

res
B e e
gtoeguehemethonp@tnplegt@mm tﬂweﬁh@uyﬁﬁhylngxbup, 2m
efer not no an once a d once
BT Shee] ) PP dayEs RO e iR B 0t i | ne
pg@ﬁasay@ghpj bheupr esento Mﬁéb&}é@ihkfﬁrbﬁﬁuﬂ,seﬂ—ﬂﬁoﬁ}t&hyl
i mprovenent of virem a due to V and/or
mai nt enance of inproved conditicon thereof, treatnent
of virus infections, particularly, an H V infectious
di sease and/ or mai ntenance of i nproved condition
thereof. As an index of the "treatnment”, "inprovenment"”
or
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"effect", a decrease in the virus level or HV RNA

level in 2.5 the body particularly in blood, can be
used. " rophyIaX|s of AIDS" is neant,
gfr8Ppex§nﬁP@bu58ﬁYﬁ1—]§Y AT of 2 B PAlreeeetihydl sageny 2-

ttegtaﬁuk:esiwtﬁg;@l %%apt §1&%Mz}e§@ga}1t%%%pbutz—%§zr@8&n 2-

yet devel Oped'thé di'sease stat
Yé@l?m’hﬁ§hﬁ’ét goaupf amlpjv@wrmemmdalgra:gmwt Z-thyaro3@-1-

i_ndi vi who sh d, di tate of Al
R SR R L T
&Wﬂdb@@in@dh?ﬂlﬂp%ﬁﬁe ﬁdnqp,sesq{ycﬂ_ld}@pxs;pwr Igr@hp, 2-

adm ni strati on of dPj1ar maceuti cal agent before
hyRFeEyPER YW BROTPY 6ul@y@lro:>aybt€wl cﬁr%ﬁbs@mhé’droxypentyl
ctizo k Ex | s
eV Ao o e A i A 1 aroup, 2, 3-
dsmltysin:ap{sres't vi ogbeups ed-Hfipd rex yrl -+ GWCH@W@MIMMLLO Broup,

2GR0y -LSRE YT DEGEY hes B Cton Hor (VAP REIS YL butyl. group,

1-TRyReskiviuLApt $- §u1§at 1 FESF T ef@ilip | Nt-etf Rk ymethyl) -2, 2-
agoni st and tﬁe l'ike, 1@}(f’BIbr|I%E)zya/jrre apgai nst yﬁv y;nr? H V)

déﬁ‘?ftgéfﬁ@éoab’éggr%pw Y kléwfélf@eymeﬁ?isldni?pwg@ylbutyl group,
2l @agug Lgta-BRekl Vo PLot €355, %p[@ac B! ﬁl\éaﬁte%%fﬁszmup,

lrdbe’pitroxy(n@mylﬁmtlemﬁ%tlaym Cth:EJ[i:,I k]e) hofdrapsdyastthyl ) -

| d by th 5
b B TE AR e neo 1OV AT R L TR Tith e e, 141-
dllmarthwoe nya@b&\yﬁy@ﬁg%ﬁow liou%m@tmarm%ﬂdxwmpyl

agent acting on H Vp24, an H'V fusion inhibitor,
grfen.@raéoﬁﬁgpr@w%m@a@m@syplaow %r%tmrag?mﬁtétyl"aﬁq*

e bi r
gdgts)% ry? geg}’ﬁﬁﬁ#bl %S}Eyd}‘% p%gf%égéjfé@ﬂ?nl% Y group, 1~
elthbrllbilt-dhydaothtthpﬂBra_szﬁl 1srouwmh) bi,tbfdlrmthyl 2~

dul at dthe Lik t d
Pt g el or | et Tl S St ove, 1-
bpt. t J_d;Q){/\u.d] -
ertllig% \E/ug?ﬁhéaﬁy%g‘rsl %RER @%%%’E}FI) v}fjdl ne), Vide h(%?jdﬂﬂ( Group, 1
E‘ﬁﬂéﬁﬁéﬁ%‘?h%)’i PFWH)E RYTP%Rl cRREBPTRINY i cargém,R)

g? Egr??%hﬁRnézj % e%}'%ﬁﬁ scr%lt%r&(% r?%e vitdi e
(demythyépmlﬁththy(Fgréupdovmmbthyifwﬁmanhymgmlno methyl

B haelg LR ol AT (o
(evhiaginh &) etayDVﬁﬁ@@@, (3~ ¢rhé 140§ Dardi no bt hyl grou

deoxyt hym di ne) iovir (thi ophosphonoform c aci
egby SPEng) yethyl group, 2-{(ethylamino)ethyl group, 2—

h
Gy o R e oA o, -
(fﬁehbﬁéﬂuﬂ.fdnsbpeblxyl C_f;rmwatcearboxymethyl group, 2-

PR FEE RSy FHatRy | TP Tkl e, 3-carboxypropyl

gbbﬁfpl sa@m@@esymaémwl @Mﬁ@,t hyl ) @stidmd pinpsaie) .group,
m@(hs}ceréﬁm@%@ﬂtwhar@w oo et prersene Bl gy dreup, 2~

pfmy e BRI (T or SN oty ) 8 W R -4t

methybsuhébhylme@(lgtl-l)gr@mnﬂﬂlmm@suml )ethyl group,
i am nopuri ne di oxol ane | munocal ,
S MR BBE Y 553 PR I NS DA A a0y POy,

d Soe ¥340su THEMd @bre SRR 7 ARG - S@PF BV T My Imeth
UC- 78 Slérrtrl mgt a%l n}? %Bllf%li/%);jl ne, Phosphazi d, ylmethyl

BCH- 10618 DPC-083, Etravirin BCH 13520, M V-210,
Abacavir sul fate/l am vudi ne, - 7340, GW 5634,

GW 695634 and the like, wherein (R) neans a 5

regi stered trademark (hereinafter the sane) and the
nanmes of other pharmaceutical agents are general
nanes. Specific exanples of the H V protease



10

15

20

25

30

35

10 Viracept(R) (nelfinavir mesylate), |opinavir,
Pr ozei (R) (anprenavir), Kaletra(R)
(ritonavir+l opinavir), nmozenavir dinesylate
IEPYR: (4B %e%qbl)é}man@) Bty Ihoghenyl ) met hy1] -

R@%ﬂg}[gﬁ?fém Cﬁ)ane o R (@Ilq%thgﬁgEXE%ogyl&m:%ng ethyl

I azepl n2- one fona e ti pranavir
Qr@hp;(liﬂ)zﬂl[@ﬁﬂ)p,s };ﬁqerﬂ_eﬁ:hyl group, 3-phenylpropyl group, 4-

pﬂle§¥ﬂ>utyl h¥r&9§(}’ % 40Xc?lc%lpohreon elneztyqy grougr OByfll % Q¥r gw
pykhplepyt] - Sr&dp) fdporametdyinet2nay Gréupes e topaskgehethyl .

| asi navir

IERUPS ( 8y CY ¢ P e Bt BB arBotiR afiwo-labsryhydrbxgrexyethyl
142 - 1.1 et h -L-val i
SN2 R P e e iR val e
pNRyNeb ebambuntydtl8y] (R5088) -2+ (R idin-2-yl}ethyl group, 2-
é}él&g’%f’ N Rig '\*ésé&q% USRS ERANS S e LR AR R N -
2rRbRYhb i AP OREN oy @H] f;r 1&%&@%}1& @—@—mbﬂﬁylﬂ
(0.4

yl-1, 3- th|a20|d|ne4car am de),
gmeplzé CPPERBBAt h Bl kiR st el f maréqa@we’lmkhgimrewml—

Y T o 'y Ry S s vapropyl

gmenpo[ R}-hudaoyy rkt fyydrS{Bet(liter tpﬂiﬂlﬂi}/}ll carhi@IOYL-) pi per
R it s CORKE SR T BRI AR
i@l_aggyngawaﬂyﬁhﬁoﬂ&ﬁ-@@cmw -B-nde N (E3RORYRINYY ) ethyl
IEREBut ?rFaabfmthe%hwml@TmmWw&hﬁo]g@m n>;2|—|.(4mpl—3—

e - . £ A
yggs 5 éﬂgg‘f‘ %%‘%‘ ‘}lg,gz)t&ﬁff’ SoubM 232032 At Ayl
Byﬁ?ebmeihstl Uetﬂmyhydfmlkm )28t dnytdrdnopyphebydi) eXe- 9-

Sy TBL LSSt o eimetn A BRI )| WP 850

ﬁ@éBoﬁ?m@’éhyf\’)pﬁop 1 group, S—amino~1-{hydroxymethyl)pentyl
( 3-am no- 1H-|ndazT ; Irr%th )-4, 7-di benzyl - 3- butyyl ey

greLupgi ﬁy&F@&%@YW}@rqn?Zw ) HIR 1o ECUEPVP- 851
LRy et ey Lot e gt 10 A a e ki o,

mahoxuwrlaammhaVlmomﬂM@B&ﬁro@,9@41@@@3&%%11@@@10@,

V i nt se
At e PPy ot Bl S s S PR B S DD and ¢ he
dhi ke hyl pecPNon POLN RS Bbe: th & @5, OofN-INA-B-ISHRRSIrB ony L -N-
i nhi blytica)rol S egerrpl i fied b@h%cﬂfn r(ENR) ACH- 126 43r onys-h
meLhylaning) gebiyrdt oI P dR0xg L BRI PUBkaIEy T the)l, group,

b??%& %@%ﬁ%‘f*ﬁ Mt ro%;;(y Jgs?k?]u%¥r ]yanI%Jt ﬁest.hé].l group,
beethyl eméoyot tipeht yidguan: te)xycattanmot el rdmethyl group,

%\ 10&?&%8?%%{ éribfgélr}c} r%ézt}g}:rfyéjl[cgu&,z dr%Wylurel%i%)%nethyl
géoﬁwpyi athﬁtbﬂ@fh@ﬁﬂé C§11 2g P8 4artts 1t eB-10'Wd rdapy nn-

2-one), cal anolide B, NSC- 67444
mGH}tlDDﬁ@obl sformam de), |scador (viscum aI ubm

t t i
1 ug T8 BErel Fed By TS SR 6 g LRE PLRGP: Prosyl
grhepant septadpaht gbody, oreot-Hert wntdbody, msetmcefmdetfhyed group,

NV 15 PRO 367, KD- 247 tolin( R)
R EBHBAE RBOGYTCLACT. The PR A D i g Omv et hy ]
ABLp: CTLAAMND: aingh t heo kb key Iﬁ@@uﬂ ym Ofnyot
gva(:i(::}l ne is %%H%Pfflgﬁoby ALVAC(R), ))LAI DSVAHXB’el Pt iffoup and
Remune(R), H'V gp4l vaccine, HLV gpl20 vacci ne H VvV
gpl40 vaccine, H'V gpl60 vaccine, HV pl7 vaccine, HYV
p24 20 vacci ne, H'V p55 vacci ne, Al phaVax Vect or
System canarypox gpl60 vaccine, Anti Tat, MA-F6 Nef
vacci ne, H'V rev vaccine, C4-V3 peptide, p2249f,
VI R-201, HGP-30W TBC-3B, PARTI CLE-3B, Antiferon
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35 I nunace(R), Proleukin(R), Miltikine(R), Ontak(R)
and the like, the TNF-a antagonist is exenplified by
Thal omi d(R) (thalidonide), Rem cade(R) (inflixinmab),
thgr di&R SaPfAEeNeRhECREYI ucosi dase inhibitor is

e o e T R et s

5p@|u@5$llhee(128aﬂeheeﬂe@xﬁrﬁh-l Gk [{'3- which is formed by R*

P RO L St e K boR e RSkt byt the

aﬂolvlendZ(EB}ledPaﬂﬁ\{& rc(ﬁ)];oa@@@ilzyfﬁ%u@looptlonally substituted by
(2 deca( 3- nethgl-z but enyl ene) - 5, 6-

Fﬁeﬁho?ﬁeéeﬁé ﬁyl1pt@enzoa%@$ﬁ#ﬁﬂeQﬁﬁIQQ%§Qﬁ€@effPWethe
%gv%he' ﬁéhe“ ESIJF E"b' 5&’ :I e BXRIP! A | I}%\éututed “C3-10

gnex and e 1 mmunonodul at or
cgxdwpllikfiledrbyplmunox(R), Proklne(R) Met - enkephalln

(6-de-L- Qi,ne-7-d ni ne-
G- Loas PRE b S b Srier, pordenadiy grPgEbtuted by 1
toetsl acbker edenagXkdeesokyt £85 . gRakS hon, HPRQF42a1ly,
SCH D, UK- 15 427857, AND- 070, AK—602 and the like.
Vs 1 4BAPPY dn STRERY 0EY 5HPRERYL qtt@a@kol EryLopsidert ZHORP,

I R ti n( 0 ev
c@%goggggﬁ ngﬁgbeg ?éﬁ%§%%to IC é*cé??légﬁﬁgﬁ(g%0d5’
dymiononyér gppupACEEcpodtogdl gH8@ tdwet apye 1GD4 -azrgére
th%ra§¥ SCA bi nding protein, 20 RBC- CD4 conpl ex,

I'n gadol i nium GEM 92, CNI -1493, ()- FTC,

Usher ggkl “maaécmetEeﬁ@eIaf&ycMaag:ah(;ﬁ) ,0f8 B Nbnocyclic
vagi nal sodi um | auryl sulfate, 2F5, 2F5/2Gl2

F?)?I@%’C%AGSQaQEP BEt Forall@ et Brreo sy and-a He
e & h S
e T R R LR B e Ok Bnoes AT By
uasaiuttiaplee dinglodibinatironat herapyawitdt ¢derodmpompicdtely

of the present inve t|on re err d ar verse
P S e S BOPRAVER L 61 2ann® s PP ST e Boe TR A
mEde@ed Bi-eg-mefbeven) ah@t@ﬁb@ﬁcﬂﬂcﬂb@fo@é &ltaining besmes
pharmaceuti cal agents can be used in combination,

CRESIOB] ﬁtamcoﬁﬁlnﬁﬁﬁenoﬁﬁrpﬁa?ﬁﬁé@@%Ycklt%g%d%%t?%RHQR?mS
A t I
LecTear e 8R! [0 ERERPALEAY bRyPPE Ploh Mnd S HHED'A
agent &sf tée dmospdgceﬁtebEtduptychtmogstppxeﬁﬁﬁemﬂkﬂally, the
eci f of the conbination_pof
RSl AR B LA L ST HEP L8, S e g AR of a

roup conslstln f ef avi renz, tenofOV|r

C|t aV| el fi YK?%
|to avilr + |nd Fitonavilr +|Iop |
navi saq ano N+ I ud|ﬂ849”

2|dovud|ne + 5 dldanoslne t avudi ne dan i ne,
\Y; ne

|dovud ud| €,8. 8 sta Nantv
‘E OVI( tab N an %N of t} {
ent| nes ﬁ o

AntlretrOV|raI Agents in HIV-Infected Adults and
AdQIescents August 13 3001). Pagticularly mreferredH

us iN en
&ndlh I in VIr en fbVIni:;Ef%ICIt \7
vu or I vudln nd a i ned us thre

agents MAth zi dovudi ne + | am vudi ne, tenofovir +

I vud| é\ ten ?{%% %] dovudi ne, tenofovir +

ef. avi eno EK I inavir, tenofovir + 15
|NdﬂhaV|N tenoﬂber + r|C|tab|ne, emricitabi ne +
Iantvudlne entricitabine + zidovudi ne, entricitabine
+ efavirenz, enmtricitabine + @gjfinavir, emtricitabi ne
+ indinavir, nelfinavir + |l amvudi ne, nelfinavir +

zi dovudi ne, nelfinavir + efavirenz, nelfinavir +

i ndi navir, efavirenz + 20 | am vudi ne, efavirenz +

zi dovudi ne or efavirenz + indinavir. In the
case of conbi ned adm ni stration, the conpound of the



25 the case of conbined adm ni stration, a

phar maceuti cal conposition containing the conpound of
the present invention and a conbination drug can be
admi ni steredi Al ternaty vely, a pharnmaceut ijcal H

coggositio nt.ai ni he,co nd_pf t resent N
[ '@n\§22 ghar g%ﬁ%?caﬁi%?ﬁﬁégitfﬁfzgﬁﬁ ai ni \7;;0
a conbi gon dru y be ad@magi st ered-.separ at el 0

The adniniqération route of the conmpound of the 0

pLegent i ntion and, hat of { combi natif on drug may
b ghﬁ sa gpﬁﬂiffe g\ 0 ﬁk fhe %gfgﬂ a
c nbV ed dninistrat\on, t he conpaund of \t he present

i nvertti on cafl be admi niltered. gnck a day/orSseveral 35
times a day I'n a single dose ®bf 0.01 ngdto 1 g, or may
be admnistered at a small er dose. The conbi nati on
drllg can b# admi ni stlered at a dbse generally used for

t revertion or tognt Ofc oV infectious
i sedte, fovhbxa l e, Jat a $¥Wngl eFdose of 0.01 ng to
0): . A atively./ it may dmnistered 5in a
snmal | er dose. Some exanpl es of the production
qgghod Bhe conpgﬁnd used forembodi nentt of the H 0
? nt g tion own {Ekﬂ ®! | —owe M;év
he producti gn ne?hod of the ‘gonpbund of\ th¢ preseRlt QbO
[ tion-is' not Irmted to t exanpl es 10Even

t he, absence of description in the production method,
ffi ci ent \prpduct i on_can be affordedhtby desig such

I Tt r oduget @ ot.ecti up
iilnto @ fungctional groug fol ljowed by depfote Fioq in a
S uent ' ionad gr each
the gro to a

desired functional group in a suitablge step; g
angi n tﬁe orgeroo r%spective producti on net hods
St eps; nigﬁﬁe | 1R~ The wor k-up treat nent
in %égh S?EE can be appliediby a typical nethod,
inis / on and pu,jfi ion is 20 perforned by

selgcting orHconbining cqhvent’ onal met hods, as

necessary, such as crystallization, recrystallization,

disgillationy partitionipg, silica gel chronatography,
d 1

P rative _NPLC gnd thenlike. o%ictio th

renn Hal'l™ i sya hal ogen atom pr TfFﬁ@ a ‘m?ﬂﬁ
tomgr an|iodipne ato Hall2 i s a (hal ogen at _
pregerably =angfTuorine atg r a el oNHne at RRc2

are the sane or different each is a Cl-4 al kyl group

ucth as net hyl group, ethyl group and the like, R/Ais
a boxyl ~pNqt ecti ng grRup such as a Cl-4 al kyl group
(fe-g.,] nmethyl oup, efhyl Jgroup etc.), benzyl group
nd the like, RPl is al hydrioxyl -protecting group such
as~gicetyl 10gdgroup, mnethgxy bonyl group,

nmet hoxynet hyl group, methoxyet hoxymet hyl group,

trigret hyl silylh group, tertbutyldi nethylsilyl grgup,

terN. but yl Nenyl si | )4 ngr oud and | i ke, Nt heo

ther|synbof s are as defimed above. St 11 npgand
[Bk;;Ln be btzﬂned f fom cprfound ZT\ZEK:on nti gna
hatgrgenat i on

it 045Q
0

The “monocyclic heterocyclic group optionally substituted

by 1 to 5 substituents selected from group A” is the above-
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For exanpl e, conpound [3] can be obtained by reacting
conpound [2] with a hal ogenating agent such as

br om ne, Noronpsuccini nde, Niodosuccininide and the
dlelfRéle@nd@Pn@%ﬁlh@ Q@t%o%ah%ggr}w R soitieme lduclhustituted

i1f Lok ofni c.agid
o%bé%tré?gggsu u ?cfag?dg d?%nt Hfornanl g%%? %ﬁom the
albickre - dﬁﬁepeﬂ “group A", A@n@Clﬁblﬁdeskﬁnxundmbsﬁxtmt@@d
\jron1co E, % % ordln% tp a conventional method,
6P CEX& Fe by PEYC %ﬁggE Wpound [3] with a

hal ogerathBg AGEREYEUEH RSt OXSE 1@&%@ opthicenyl y
chl oride and the Ilke under coo 5 heating in"a

Sél&%ﬁﬁit%chm% ﬁ%?dﬁ‘é@ﬁtb‘éﬁe@w v%@&eqfeeog framlareme, A” for
| :
TS ShPhE B PP LB S0 eyl nO st

yﬂ @ro@pchBehgdtbagpyetol)dlaﬁleﬁleqrdmpAuﬂﬂfﬂﬁbqppyrrolldln—
acetate, et and the_ |ike. or exanpl.e, when
Hﬁo%w@m ¢ Pag- %%&Bﬁ‘é]ay}é%"%\lﬂja’i’ojge‘ﬁgt‘ilfﬁjl%gé%’?tper&dmo
G, yt2'~*%X@FQ§E§:J.Qand!LH§lhgfé@ﬁm%%ﬁ%&q}ﬁq} 1-y1

Compound can be obtai ned by reacting the acid

JreViPde lwp@ﬁeééﬁwuhdgrqqlprn4am%w?empezaa21rrbdmyl group, 4-

n e senc f

ag@ﬁ%ﬁ%ﬁ&géﬁgr?egﬁyggéuﬁééﬁéfgg%%$%%y et nyl gﬂfgm%mf%hOlln"

dpotlassioup, cahthomatphopynodgneupndl f hedloke satiazolidin-2-yl

reacti t he res L tin co ound w fh conpoun
R R LT L SRS A S LA )
g@ofu@f,m2—ﬁeﬁ:ﬂﬁzm—SObxépm:éﬁéﬂ_@diﬁeleﬁi gROAS, theyridyl group,

sol vent, a hydrocarbon sol vent such as benzene,
2réihdene)l YRe9ARBD  x§F dné-anddineolt keyl agmmgeﬁmeefduyl—l, 2,4-

I rban.,so h I
e I OLEBIb, SHANCRR £ 68 CaRTEe ot Yiane
and tﬁan@lRe;saprefheab%glaembnsuphlﬁs He e xhoxa@ne; group
% , et her 1,% 25 di pet hoxyet hane, . ,
Do Bt P A afaoRRe i TR a0oh ShPar 451U M

nageteriiniike gapdpt he bfzk@onéﬂl?séﬁbsﬁﬂtﬂﬁéﬂ &ﬁ@ 85 5
ethyl acetate and the ; a mxed sol vent thereof

sahg tifraenitRe seaachednBReMoBBEUP ARt eRAdPPNERY, Conpdimnd
[:6] be_o [ 3 a
G S g R el S
dimethyl] acetal in two steps instead of compound [ 4],
and relcting the resulting conmpound with conmpound [S]
-AStep 3 35Conmpound [7] can be obtained by subjecting
’ ©] to cyclization in the presence of a base
godi um carbonate, potassium carbonate, sodi um
] pot assi um hydr oxi de, |ithi um hydroxi de,
mssium tert-butoxide, sodium hydride, potassium
hydride and the like in a solvent. 5As one of
ipr éher dolreuprodai¢ti on net hods, conpound [7] can

As ring A, a heterocyclic group selected from 1-
pyrrolidinyl group, 2-oxopyrrolidin-l-yl group, piperidinoc
group, Z-oxopiperidin-1l-yl group, l-piperazinyl group,
morpholino group, 3-oxomorpholin-4-yl group, thiomorpholino
group, 1,l-dioxoisothiazolidin~2~yl group, 2~oxocoxazclidin-3-
vyl group and 3-oxopyrazclidin-i-yl group, wherein the
heterocyclic group is opticnally substituted by 1 to 5
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be obtai ned by subjecting conmpound [6] to cyclization
at roomtenperature to under heating in a solvent in
the presence of 1, 8-diazabicyclo[5.4.0]-7-undecene.
sAbstheusotventieat &y df omardions @ ,vent eueh ras flegnzére, For
/.0 tqluen hexane. . xyl ene and, the |ike; hal ogenat ed.
0 BeaPDORTEET SERE S EOR T b te CroBE 8 Ein-1-
yah g%@bpr M-ogap bedrietfiachyord:aip, 1l mdniteilligioerdane and 3-
and the |ike; an ether solvent such as 1, 4-dioxane, ,
oFPEORPhodiRaf -y, 2rowp net HsGet Hatfe Pat&moanirdricr grane 1is

i ke .a: I
O%?%gkﬁgﬂkogﬁ%ﬁ?ﬁggkﬁéﬁ%?hyfaiu ?%XI e;égiaﬁinﬁﬁﬁﬁﬁﬁgd From
gandpt Be Eekénraherxedrsopyetdrdthereof and the |i ke can

be nentioned. Step 4 Conpound .[.8] can he ,

obt o) AE0 Dy050n] BRE1AG BoRINHG Tt IoHS SERnsntos 2-
R rir@miu@nmtiré@dgﬁsuﬁz a6€ o5 g s ta eareniHIeNanbodiment
nethod, or exanple, when R2 is -ORy (wherein

iR porghglepo, grguRyl group), compound [8] can be

obt ai ned CLI u ], W t
aIkox?geaﬁ%&égghégg?ﬁgggggd%g%+%%ﬁ%#€2% vgﬁfﬁéé%hEES
hasemetiyandk, gebhanekleptepgahintn butwmoblahditlheydaupe. 2~

A sol vent, and.a tal al koxi de, ¢correspondi to the . ..
SHODVTEG LAPRERY ¥PodbCHPe PEPBE SHPRcTeb Ve TR her i din=1-
yeid ,9noPRpetrBei heACkoip Cato BEhERIKd efrayd, Vit h

sodi um et hoxi de or potassi um net hoxi de i n net hano
ogsmEano e~ R2 BEOBPhoki i 80CERRblne HEr9Wact o can

L i £ hos0di hoxi -
SRR 40U W LPosgg UL e OXL R ROLASS Uy roup, 3
calcpy e cdbtanrédy lwgrbopt £2hpgridep, gbyupisi hrgtlaiazoliyl group

compoyund wherein the fluorine atomof c und [ 2 r.
Sind-C3roRe pdpraebddbg the VaEr Qe Wbt e group

ilPorgarrbe 19bkabeedtbyelnbyoduebng supsol Ledhg G0dfred from

to the hydroxyl group of conpound [8] according to a

TEEMFedt icomalbenBeRsdonAPs er nati vel y, conpound [9] can

be al ai b L.nt.t pdugi n t [ Ng ou

Lo he nyaFory T BT upCe! - Canpotng (81 aceord ng ot g1l

e ntHORARl ame IR ™ s ubpect imR Y hend e’V eirrgtbenpeuador

No clization in the sa| manner,as in St 3.-4a
R S En 8B P Pl B5HERINAteD &F KoxsTas i DRV] rgrotp are
diteresama smanner as in Step 4. For exanpl e, when
R21 is a tert-but kdineth I silyl group, conpound [ 8]
can béredgeeddywi £h t2rd - mﬁf%tm@ ISRt Mdriivde
. .  d L o . -~
O b T Eoore Shp SR RRAL S LUEREe LA Fpfn apoup B, and
Rfet.horybadbooyh gtoup, Mompquretdrglbloan Rieigbar énet @tkyl

w th nethyl | orocarhonate in chlLorof orm solvent in. .
ety TRl hoa T SOPRR TR BT S06P! RoSEarPRons Whellin R 1s
d efREIRlaH @tom or a kot Bexpregestippr a8UCck? oy nethethogen

compound [ 3], conpound [6], conpound [7], conpound [ 8]
& -compound [9] wherein R2 is a hydrogen atom or

wher i PReTFPESFrREY B BrThT Sonbound 121 o Fopl acea =" R
iy ea Hyddroegen satoomoar amet hory kglogppupnstEacmfther preferable
é%ﬂggﬁﬁg%t[%bf 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

R! is a chlorine atom.
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Production nmethod 2 00 IPIP I R' N410410 Dom Oit,
011 R6 ORRe Step3Step 4 [1-00H [HO wherein Hal is a-
hal ogen atom such as a chlorine atom a brom ne atom
and theipi keefeBEioRe3) ¢ORcA)Mgre 1Bedidrzbly 8. When m is 1,

(¢

R SRR £ 25855 BR7S- PICGREERLY @
fBubrdineetbyih- 1, 3, 2- di oxabori nan-2-y1 group and the
l'ike, and the other synbols are as defi ned above. Step
1 Conpduh Be[%?ueaﬁelaﬂée%%%%éww TG conpound
[9] 10 with pinacol borane, boric acid ester or diboron
in the presence of a base and a catal yst under
n orRfnitrogen at nosphere and under heati ng.
di boron ester, bis(neopentyl glycol at o) di boron,
bls(plnacolato)dlboron and the |ike can be nenti oned.
15As Phe catal yst, a palladium catal yst such as

%PP143)4 PdC12( dpi pb), PdC12(dppf),

GEEZERPYT ) CH2C12, PACL2(PPh3) 2, Pd(OAc)2, PdCl2,
paIIadlu bl ack, pall adi um carbon, and the |ike can be
menti o As the base, neraIIy, et hyl enedi am ne,
sodi um Sigar bonat eff,char hydr oxi de, potassi um
phosp ate cesi um car bonat , sodi um hydr ogen
car bonpa ﬂodlun1terq;butgﬁ|de pot assi um
teH(}butOX| trilgc ylanlne pot assi um acetate and
the i ke can be nentloned

}ﬁg

Hsc\i H,C
[ H,C

H.C 0 OH . 0 CH
3 H3C/

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

1o

OH

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

pharmaceutically acceptable salt thereof, the following
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As a ligand, triphenyl phosphine,
tri(2-tolyl)phosphine, 10

2- (di cycl ohexyl phosphi no) bi phenyl and the |ike can be
caggednds are py¢ieraatdvel y, compound [9] can be

reac Lth ppric. aci SUGh L, 0 -
A o e R VA
ebhoryheat il +2 by oxfge tthel )soleety, L -di-oebhyl, 4sul f oxi de,

1, 4- di oxane, , 15 t etrahydr.of uran, taql uen
dih3SHPRLLHokYSE Fane TRRIEr Gt he FFERE 1Ear) be
6"eBLEaNgdo- 2t £Pudro-5- (2 -Smau il 2l-1c3n yBenobt al-ned gy -1 -
by subjecting conpound [10] and conpound [11] to

hgdzgkymebagt T drne Doy 78—,“‘%%0’014(10?@2]1 .éan be
L.n&d: i und, [. j d [11
ygiagg by et g sampeire [y gompeind | L

vent suc ormam acétonitrile,
carfi3atbhdbeb-2of vent o ®- (pyrireEtihnel,-vat) hemaly 18+a-),(S) -1~

1, 2-di met hoxyet hane, _ tetrahydrofuran, toluene, water,
BYORPXERCLOY Yent e ey ofC ‘t7h“é“qtil1ijé‘,y“i4ﬁ°txﬁ’é"%2§”
dRh§aeBER1 A1 8n&at ALY SloSHCH: a%-1& P@IdARH1WM3gat al yst

(e.g., tetrakis(triphenyl phosphi ne) pal I'adi um
odiléhEblebbset f1pheayd phosprrardgsal dckdiwryl) penzyl 1 -1~ ((S) -1-

| .adj acetat e-tripheny]phosphi.ne etc.), a nickel

e e s
dihgdbbg(dhphenyt phospboag) pr opaine (Hxekelld 14) ,50

cglor' e etg.% and in the presence of a base such as

6sédi tith EaPBonat &80T pot aSiP M arbdhatd Ppttasdsitarh (S) ~1-
hQMQBQ%EtEﬂbQ%é@hyﬁ@é Y OLQGehGArDeRRL-9, 4-

pot assi um phosphate, triethyl am ne, sodi um hydrogen
dphyspRaténcteseudr carlborint kC awid héxame.e at) .r oom

t ent reh I ng. . 35The r tJ Wiyt b
e e S ) s et
hiydkexyiitepy 3-2-methyl Conpolnd’ fhetl]osoant excelit, ai-ned by
el i minating. the hydroxyl -protectin roup of conpound
bR el oo e e o e )~ Hor
cexanpheorwhens Rhbrbss acet yi o o Bfn Methopearngnyl- ( (s)-1-
group, the deprotection can be carried out by
hydsarreat hyich-nethedpr ey tonpowidh x4 wixdr 1, 4~

. hydg o [ id.. heatj conpound [12
d?ﬁ9§§§§325§g g%_%ﬁ%%ﬁ$%§§%ﬁgE%ﬁgylﬁ%%gﬁﬁg?gp’exangle?
ewienrcRPLrbs2t 1 o bot §+ (i Rpt It wd tostyigyoted, i dire- 1-yv1) benzyl] -

deprotectiqQn can be carried out b t hods .such as
10 e R Rt R S Sty s T et oxo-1, 4-
dihyarbdaihpit gbrahygrediy an: alc1@oMm:tLnprs afyur e;

treating conpound [12] w th sodi um hydroxide in
bréfrahydrefdrahuoreeat { 1Y cHNOIRRKIGY U@l icinH atldtienzyl] -

agi dyvat g1, fyuran. erps 20 oxo-1, 4-
S BB R AR B AR B T G Grogig 1 4
dehyoebhoxycat henyt cgriovpy 1 tonmpoeimd(fta@}lead) be

ohtai pned by_reacting coppound [12] wth a base such as
6§g§rﬁﬁiﬁyar%x?ﬁ%?raa%aégfa%%%wwq 59 47 ke
vingderzheating s) -1 -nydroxymethyl-2-methylpropyl) -7-methoxy—4-
oxo-1,4-dihydrogquinoline-3-carboxylic acid (Example 10},
6~ [5~(4~acetylpiperazin-1-yl)-3-chloro-2-fluorobenzyl]~-1-((S)~
l-hydroxymethyl-Z-methylpropyl)-7-methoxy-4-oxo-1, 4~
dihydroguinoline-3-carboxylic acid (Example 11},

6—-{3-chloro-5-(3,3-diflucropyrrolidin-1-yl)-2-flucrobenzyl] -1~
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Step 4 Compound [I-2] can be obtai ned by
subj ecting conpound [11] to hydrolysis in a solvent at

roon1tenperature to under heating, under basic
(dén dulrho’ﬁrgazzme‘aéyw&m%bwmmgﬂr Joxi e Lhexypdt-aserdmt -

AYSoxAenah LM budo oy de andy thedie, ap under

acrdic I'O6n"stch"as MA rica

quBFuhQOraeEdfandrbhﬁ—K(RE~3 fluorop&rﬁdﬂadyMAhayl banzyl]-1-
sol vent su as net hanol anol, n-propangl,

S B o bRGP Gt hHb- 7 Rt Fh Ry oar Do " Sor e 1~

Sl @§B§§H§r3LQ£HSBQ lD@Kﬁﬂﬁi ana)the |ike;
angggﬁgﬁ sol vent such asyl dloxaﬁﬁhﬁgﬁ"thyl et her,

6r ([3-cdilpephéx§étpanes— ﬁé$}aﬁyﬁ¥mmmraqiddﬂi€341%benzyl] -1-

sk T e Y e O B iy e e e B 4
dmﬁydﬁoqglﬁ021nede&@ﬁbekpaﬁe s id zmxumgmwwkm JAn a
sol vent under heatlngﬁlreactlng the resulting conpound

& 5 Rl PRer Ky £ SPPY P~ e R Br a0 Svdt addh 3R & o1 4t § G -
§emRouAdchill ot fethexyeRcbon mﬂé*&&{&x% 0. allow , 4-

reaction e SO vent an et’her sol vent such
dddrytireagilogdnas-3- Qadbﬁ’éthﬁy@MnéEXQ@Jr%hWrrof ur an

(2413 fudoogaghen, Sel vent, suah, as, benzene, ol uene o)

ane, "xyl ehne, ned

h@ﬁ&@x@n@@ﬁg&paumdth&Zbr@pplbe7€mﬁfmmmykiabxdﬁmudﬂg
dﬁé)gpound %46L with conmp % under COO|I(%
FrRGULROE §8F§eﬁ?rpﬂx¥ﬁécp? /TP chtal yst

ANt Pere-1e¢es8 ALY 5~ ilo BB PLESENSE) ’Kin A/1 1 gand such.
as tri phenyl phosphi ne, tr| 2- furyl)phosphlne and the

HMd@XY]I@Ai‘,lYﬂ-hé eatiamngthy larpayl hdi uhe ety ystoxarch @s
Airsfibenzyi deneacel gne)pall adi i perpre 17),

enzy eneace on I'pa drom
&hﬂﬂﬂdmmdabstﬁupbeﬁprmmspbhﬁeimah+@H)bmmzyl] ~7-ethyl-1-((8)-
di.ch] orobi s nzonitrile [

[l ad 20
Taite R eryEehyY n@d?aﬁ%ﬁ@ﬁ%WﬁBBSB%$nL%T?%%”%ﬂQacetate
dﬂﬂ§ﬁ%@q%ﬁh@ﬁ@ﬂ@nﬁLEBQ%BQF@@%p§&i§d|Hﬁé ﬁetf@ Jike; a

ni ckel ‘catal yst and ke can be nenti oned

oad e logiovent Luancebhdémosphoehn-4ueh) la@nayhldlnk%eﬁl-
1ol Xye year t _

S N e e e T L

duwymnaqu&mbenee~6PCarbaﬂgltheabLﬁe (Easmbee nRY j oned.

du tlon od 3 Praoduct xmapl e of c un
T P dRerPs5n Rar o St ey br@rer abry- Shy1-1- [ () -
%?Hﬂ@%yaﬁaqh%Eh@RyﬁetHQHW@tﬁg9?¥4EE?oLﬁ &-dihydroquinoline-
roxyl-protecting group such as acetyl group,
&r@tah:@woférl@oﬁylldgr(@apmpﬂ@t R8Xymet hyl group,

t oxynet hyl gr g 1 Lyl ,greu N
e?ﬁF?b %lﬁet yﬁsﬁ T8§?85%?agggpxgﬁt%|%lgh%nﬁ?%?f%PenzYll
]grqu—anﬁyﬁhexymkehy&kagméhhy$pfbpglPr@eméah@kpgé%&kﬁ&ﬂ,4—
éiﬂ;éy%éuinoline~3—carboxylic acid (Example 21),
6—[3-chloro~2~-fiuvoro-5- (morpholiin-4-yl)ibenzyl]-1-[(R) -2~
hydroxy-1-(methoxymethyl)ethyll~7-methoxy~4—~oxo~1, 4~
dihydrogquincline~-3-carboxylic acid (Example 22},
6—[3~chloro-2-fluoro~5- (morpholin-4-yl)benzyl]~-7-ethyl-1~((8)-
l-hydroxymethyl-2-methylprepyl) ~4~oxo~1, 4~dihydroquinoline-3-

carboxylic acid (Example 23),
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10 constituting conponent, such as pyrrolidine,

pi peri di ne, piperazine, norpholine, thionorpholine,
i sot hi azol i di ne, oxazolidine, pyrazolidine and the
oki[Bechandothef bhbes- S5y hebsomy e ¢S ddef-ilngd ) deovel] -7-ethyl-

provi ded. t hat substltuent R5 shoul d .not be honded to
¥ Hésboi Cbvghogrech 15~ &rRpt Ay v e Jsdme ndr as in

d%?eréqe&n@mi@cgL@Qrﬂ@wpﬁc lac&P el4lsycan be
ai ned by hal ogenati ng conpound 13] accordln

bcdAveht ponal, ﬁe@hﬁbuor@t@p 2-oxopyrraCossumid Yl n@arﬁ] ~1-~

obt C [1 a _
dShvantyBnar HeF ROk Al BRI Do B i o&gﬁbé
d&h@d&ﬂqdlbyliﬁaeB+ﬁ@rﬁo£@h¢&nﬁﬁhd]ﬁﬂxaﬂﬁkﬁ 209ling to
heating in a sol yent such as tetrahydrofuran and the
ol @eCh&ﬁrPﬁ% preseneeratoal %mw%&wé@ﬂ) nzyl}-7-~
eEh&ﬁLqU1%bvnlnHyhPMQﬁﬁgﬁh BOogli jum Fihd&-oxo-1, 4-

bor ane- tetrahydrofuran conplex an the I"i ke.

dihydreducnpohnead-barhdspl cara¢ed Giﬁarm/lea 4tet-hod VI a

0 xed ci.d_anhydr t ho
Gazillgﬁll §?e§ gguoro 9 {Qﬁ%% O%%.gfﬁﬁﬁﬂ r a§§%:%§
h@fﬂrbﬁgﬁkuchyQRZnﬁéhﬁﬂl@r@pﬁpphmdnéﬂlﬁ:}xpaﬂ%cb&)—o]ht% ned

¥§|ntrodu0|ng a_protecting group to the hydroxyl
dgryapoar I BBAPBERE ™ F%?Oéhf%b? RA t FEEME S vent i onal

h ht
cethod, oSLep- ﬂ‘luorolfa EQHP@LJCO myf%rpzeylg i negk by -

reacting conpound | npound |
hefxdmpwet@@fﬁrpéumdtm8ypcapybé~Erbv@w@dyb%rcr}eadu4ng 20
agpound, [ 161 wi th conpound [ 171, upder. cooling to

iR °a 861 veht e présenceé of a ca dlyst and
@[Ba&ﬁlumdee angenoes mmbrp@@mmm:pmrezyl ( (As-1-
the catal yst, _.a palladium catal yst such as
h@&f@&b’&lﬁééﬂéﬁ“mﬁéb%xpg?m bREFYF PHOSHRT T Bal A Hdi um

25 Ir%alu%emﬁét@L@Q@Béﬁkpmé Phi0g) pekdmdiamd) )

pal'l adi'um acetate, etc.; a copper catalyst such as
%d@p@hlocop@ef@upr@hﬁor{ﬁdexomppfeh(qia)nblmyﬁ deenzyl]l -1-[ (R) -2~

L e, [ ned
T R Rt Bre it R kA
dpbassiguimbydnegencaearbanaie, asddi uRe hytkogerexample 30)
carbon te, Eotasslun1phosph te, triethylam pe,

65dCashi arPrPubr fdé  uess am' r%@ﬂﬂ]ém%b% it Ry 11 -
mmsahﬁgz@ms@snu%@@ﬁ@ﬁpﬁg@h@ﬂemﬂj Lkemg@mogw ~oxo- 1, 4

e pal l'adium cataly
du@efdiroamaoﬂn«gana casbﬁxybhengztpﬁoéMf@@ence example 31),

% c% %leEh%E¥|Eho§9Q4n8}d%0%ypxperldln l-yl)benzyl]~-1-
((S)-1-hydroxymethyl-Z-methylpropyl)-7-methoxy-4-cxo~1, 4-

dihydroquinoline~3-carboxylic acid (Example 32},

6~[3-chloro-2-fluoro-5- (d-methylpiperazin-l-ylibenzyl]-1-{{8) -

l-hydroxymethyl-Z-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydrogquinoline-3-carboxylic acid (Reference example 33),
6-[3~chloro~Z-fluoro-5- (morphclin~4~yl}benzyll-7T-ethyl-1-
({1R, ZR) -1-hydroxymethyl-2-methoxypropyl)-4-oxo-1, 4-
dihydroguinoline-3-carboxylic acid (Example 34},

&~ [3~chloro~2~fluorc-5- (morpholin-4-~yl)benzyl]-7-ethyl-1-
{{1R, 25} -1-hydroxymethyl-2-methoxypropyl)-4-oxo-1,4-
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bi napht hal ene and the |ike can be added. As the

sol vent, dinethylformam de, acetonitrile, an al coho
solvent (e.g., nethanol, ethanol, isopropanol
dﬁéyﬁquuanolleeeB)caﬂbaMykﬁqnaﬂﬂﬁ GEXBmﬂhﬁﬂﬂﬁdxyethane

f t ol t RY
tﬁé Jréﬁdt u?F‘geéjgggy%J\é%ﬁggzt ngﬁ%c?mz\)@gn%?h 3opper
?@&akyﬁéth§lngﬂetﬁ@l@&épﬁﬁﬂ“ﬂ mﬁdndxyuxﬂquﬁl 4-
CH3) 2N- (CH2) 2- 0H; a di am ne such

deéméympw}anw CRUMBY NG R 2- W?}@rmlza 36)
63 NE G GHR) 2= cand E%idi@zﬁm ﬂ&laﬁﬁd—wﬁst he ..

solvent di net or mam acetonitril €,
haﬁwohgmesbyweatm¢Ehglprw@yl%wﬂﬁmethdxunﬂ Oxaydpﬂapano

rt-butanol .etc t.ol ue and -t |ke can
YAt REI R Bt L b catgllioncl A TA Tl
6of[ 3peaddebi-onrmeb heds 2 (mdBpeeonpound, 1 14n 04 -be-[ (1R, 2R) ~2-

obt ai ned by eI|n1nat|ngpthe h droxyléﬁrotectlng group
ehoggmpouRYCE PBYNEER B HPFEPY D a"ft%m it4 o~ Iméthod.

o B o ooy e D A P e o

6®dﬁv§hﬂbmna2 metthod-5- (2- oxo@&nr@ﬂmﬁ&ﬁ@% may?ﬁu2d4[201(8)—1~
P PayBREny G2 Eaﬁ¥o%§%ﬁ A T TR

dﬁh@@@ﬁ%ﬁd&o&ﬁh@hbO&hdﬁoxﬁbﬂép@@i@S (Exarhs Deni T8, | 25

car bon tetrabromde trlg enylphosghlne
onHBreRdedecEniAaECaAd (£ nexPpreranbeinchol H R % ¥loom

tyre.i oI v, -
T S e Lo e nyme thy L ABE g POH By A -oxo-1, 4
dqumm@quaabhane 3ehbobokpt iy eal@ohEXQmpb@h4@XAde

i.chl or.oet hane, . an ether sol such

o g 2 M e e Csenapy EL O AR R BB 7 ety -

1thn@bwﬁnoﬁuhgamogymethgmdzLm@th@kypﬁ@pybp~mewﬁm{nka
Producti on nethod 4 Producti on exanpl e of conPound
qihydraerd s 18gcR - §§HBBRY L sCadCHef (Hedmabdvel) 5 Step 1

dJTﬁdﬁ%l%Q%ﬁzu%ﬁﬂ%an§ Wﬂoﬁ%ﬁ@lgnoﬁ QEPQQﬁE¥PPaﬂP¥h@ﬂ—1—

2, conpound |2 can be obtal ned
hydnmmmm&tpyey2amdthonpoaﬂmetﬂilptopﬁwZuerﬁéh@XYfﬁroxo—1,4—

FoSRsB b LB, TR RIS c2cLE Shakagof gff ocuct on

d-he -ydaxy-R-gnebeet cRgmeFpHP1 0 - @ngphedzpz2}7—ethy1w1~((R)—
]?%ggﬁgkg%mg%y% %9%E%ﬂgkgnglmgﬁigfgropy1> ~4~0oxo—1,4~
dlhydroqulnollne—3—carboxy11c acid (Example 43),

6~ [3-chloro-2-fluoro-5-{morphoiin-4-yl)benzyl]-7-ethyl-1-((S)-
1-hydroxymethyl-3-methoxypropyl)-4-oxo-1,4~dihydroguinoline~-3-
carboxylic acid (Example 44),

6-[3-chloro-2-flucro-5- (2-oxcopyrrolidin-l-yl)benzyli-1-({S)~1-
hydroxymethyl~-2, 2-dimethylipropyl)-7-methoxy-4-oxo-1, 4-
dihydroguinoline~3~carboxylic acid (Example 45),
6-[3-chioro-2,4-difluoro-5- (2-oxopyrrolidin-1-yl)benzyli-1-
((S)-1-hydroxymethyl-2, 2-dimethylpropyl)-7-methoxy-4-ocxo-1, 4-
dihydroguinoline-3-carboxylic acid (Example 46),

6~ [3-chloro-2-fluoro-5-{2~oxopyrrolidin~l-yl)benzyl]-1~((S5)-1-
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Step 3 15In the sane manner as in Step 6 of production
met hod 3, conpound [24] can be obtai ned by

hal ogenati ng t he hydroxyl grou of conpound [ 23]
hydeoraina§hy - a-sehvent poviay L et Herkhoprddeeeidn 4met hod

yR2
S R S S D A .Sng
6gﬂ6aph§umb—asfau63045a[waxéngKEMdenii,yhhmamﬂyl

(BB 8 i SRy Bsioh L2 TP HRTH A "g{%h%xywiwoxo—l, -
dﬁ%&ﬁg@ﬁﬁhﬁbmﬁﬁgyhSt£YQOQ¥PM@ vaded t chudngid pleenyl silyl

group and the like, and the other synbols are as

edd Bi-réd ogboved - @%ﬁbUQIQfﬁIﬁﬁﬂﬁﬁhp{iﬂﬂ41%%?hﬁ?aMQtaﬂﬁéds
I

e e S R S e

dfetdedqguinoline- 3Foarbmﬁybi© a@nﬂpdﬂnﬂmﬂzﬁkuhan be

bt.ai ned b t d | th | at
Qe PSRER" A5 TBPRYT ST BAPGRAS At ¥ HeP e T (12 2% -
e%@I \k%ml~S(H?Br@§yﬂéﬁ§§;b¥ﬁf@%ﬁ§ﬂlﬂemetﬁﬁyﬁf%{cﬁflurtla—n

toluéne and th the presence of a base such
daslysi@@uqunm@éﬁb@narsarlp%%sq: udttdr bortiele sddi-um

ég)[%r 'c%%gr?zga‘%i &%dgxég%wfléi el teiﬂargz l =1~

oun [rcan” y reac conp

dyaibxwmbhhgmnpolHdl@éi&yhprbpphj%eﬂmmmfﬂ;ﬂfﬁﬂhydnuhulnollne—
heating in a solvent such gi di met hyl f or mam de,
3aCEreT e i Fe 2194 §F8RBAB, °1) 2- di net hoxyet hane,

MtBr—@M%rr%f-Qr@[ﬂuoﬁ:@Lgen§ro%@ﬁ§£réﬂﬂdimlﬂ/iﬂ%edz[ylt]h@ ~ethyl-

presence of a catal yst such as a palladium 10 cata yst

1(—e( (&), 1t‘éfmd§r@ix§{ﬂﬁilh}9heay2pﬁé@@hhfﬂbﬁ’p@@ﬂfhmWXO
e n I
h||§g"q%%&1§g“§“at ?xkgﬁgﬁﬁffﬂ&hgéf %%hgezllke) a

aaﬂﬂmmhhmmbaaysﬂubeogs mopphbltﬁ éeﬁlﬂhemwmﬂ1+&¥((9&ﬁ1—
or, a mxt r eof n the presenc f base . )
héf@&ﬁxa@% 52 orahe bt RoblD PATSEar D Py Anbdafuinoline-

Qgﬁggqlcsg@hgn1ngﬁgggn5g§rbonate potassium
é&fs phate, trlethylan1ne and the |ike. Step 3

Rosl@ 128 dcan Thaosbt A hadobyperred hat nny-yhibenzyli-1-

PrLech g SR, 83200 _GoROHYE, 481 pesorging Jo a
dihydroguinoline—-3-carboxylic acid (Example 54),
6~ [3~chloro-2,4~difluoro-5- (2-oxopyrroiidin-l-yl}benzyl]-7-
ethyl—l—((S)—1—hydroxymethyl—2,2—dimethylpropyl)~4~ox0wi,4—
dihydroguinoline-3~carboxylic acid (Example 553),
6m[3wchloro~2,4~difluoro~5—(morpholin—é—yl)benzylj—1—((S)—l~
hydroxymethyl-2, 2-dimethylpropyl) -4-oxo-1, 4-dihydroguinoline-
3-carboxyiic acid (Example 56),
6~-[3-chioro-2~flucro-5~{5-methyl-1,2,4-oxadiazol-3~yl)benzyl]-
1-((S)~1~hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydroguinoline-3-carboxylic acid (Example 57)
6-[3-chloro-2, 4~difluoro-5-{3-oxcmorpholin-4~yl)benzyl]-1-
((S}~1-hydroxymethyl~2,2-dimethylpropyl)-4-oxo-1,4-
dihydroguinoline-3-carboxylic acid (Example 58),

38



10

15

20

25

30

35

20 conventional nethod. For exanple, when |e3

is trimethylsilyl group, tertbutyldinethylsilyl group

or tert-butyl di phenylsilyl group, conpound [ 29] can be
6-ops-aciask-dye metdidds: et -dactrpal ing4 epirpoendy | P8] - -1~

w.t h tetrabutyl anmoni fluorl e.in 25 tr, rof uran
Ny AR YRG I g?yrt?oc ﬁya%&m@ Fér OFPeéuSnaa@%ﬁip%%‘ﬁhnolme"
3L 28 ¥ ¢ 1y s odium hydirexidedyn tetrahydrof uran;

treati ng conpound [28] with acetic

aci d-ee etphtatetydrictalian saceptomltefpéEat irg Po any salt as

under heat and t e 3 [
l%%go%?alnéga y e d%ﬁhébggsagﬁnﬁﬁfgg accgggﬁﬁggg rE8nted
bQOﬂNQ%b@Wméfﬁtimtchlfcjﬂ:r{aﬂacaﬁal yt EEampHelstthrﬂemclude a

idrogen at nospher e, and t he lébt , For . . d,
sgkhnphel o rTRERish)2Cdh Lainéld BY PEFePitfgac e 2
s50FPRUALY 129 ndyshSolan, %Jcs%l%swtl%hrQHYGLE:QEHEL@nbase, a

nmet hanol, 35 ethyl acetate, a m xed sol vent thereof
sahd wh‘ehlalkeamlmptiteld m‘féjsén“@e lgtkea catal yst such as

pal | adi u cark t.he Ilke dr

at nosph ?% r%&ﬁ% e&%éfa ure q%i é’ e gxapﬁlﬁhesalts
w&@HEhyaﬁ@@Ml@§1¢raéid¥)ﬂhﬂﬁldnaﬂMﬂn|sm1fmﬁﬁhodc1d,5phosphoric

onpound [31] can be_ obtai ned by hal ogenatin ,conpound
apaé} az%@lam@l@oa%%o%ﬂférﬁ%rﬂa %ﬁano% @%l@

In thgssene fRDAEL @5 40 ek AciRl,00uU6t ioRmRENOdalts with
2, conpound [ 32] can be obtained by eI|n1nat|ng t he
oaaﬁboxytld/ ongkon ket e grmakil ofaGehpoudd 3 geid, fumaric

or to a nve fional ne
Bf e s anbtiradt ST 6 0a g TRtk B, carcari® acia,
a@@ﬂﬁ@uadlﬁSBirﬁﬂnuéﬁbaﬁéﬁdémﬂbiﬂhIg%nndnjy:emnmbumﬁcorbic

[32] with 15 conpound [4 and react.| the re ultln
a@éﬁpoaﬁahwwu%%bﬁnaé{%q begzgnegsul 145hic A3t e )

t%ﬁﬁ%nggﬁm%n@é wlét £Ra3c9E preducdd o H‘tﬁirf’r_qd)rﬂad
compound [ 34] can be obtai ned by subjecting conmpound

[33] &6 ZDecy@ILtzmiﬂ@nanSt@cpr@amc basgmn e L@wple, sodium
nner LR St c carmpou

%ggT E3 agalu%talneﬂ %aféf o%%g?ngﬁ%ﬂgg% ectlng g%%mmnlum

sk tt hadhydéoxykegc@upb@fmemp@xm [34]. Production

nmet hod 6 .
As the salt with an organic base, for example, salts with

methylamine, diethylamine, trimethylamine, triethylamine,
ethanclamine, diethanolamine, triethanolamine,
ethylenediamine, tris(hydroxymethyljmethylamine,
dicyclchexylamine, 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 mentiocned.

Each salt can be cbtained 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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[36][37] OH -.- Step3Sthp4(Fantt hp5 (11) nNECVam M
[30][39][40] wherein Rfl is an am no-protecting group

such as benzoyl group, tert-butyl group,

tert - but yhe griborgrit growgmt itcer,t @ Phbutiexgosibehyy groeptable

t li k the oth nbol ! def i ned
S3Bbve! Br6OTEREN R SRR L S SRl aanot bot
pbendegb19 4 heodpDsh tdore &fr a2 potepsium salt. Corrpound

[36] can be obtained by nitrating conpound [ 13]

accor g £ W iednviehtd GitaIParEchg@presentedpgy ee formula
[¢xagpl & p?gfﬁ?g&%@hiéaﬁﬂl){rat&ﬁ)%l@ e tbx_heasee@t I 09¢th which

conpound a ni g agent ,
aamomectmﬂ1og ai solvedciidy @anddiec taci, da@ﬁ adﬁoeancampdsses

PR} €5 DhBL?S oo TH A5 6 7 AT eibY At 05 PBRO3n) - The

sbivhbe §§rr§rér§@f@m§a8a I phadrefrediOfcaineducideph apebhedivate,
3, conpound [37] can be obtained by reducing conpound

spgh] aaceom@m@y%a%ﬁcomvﬂe/rﬁ ﬂzjrﬁﬂaqat@et Rodlihygrstep 3

3 t
mgggg ﬁ?gg%ag% &§ﬂ1%§ suc as by re&ﬁﬁ%ﬁ%%ﬁﬁ%ound [ 37]
mwhbhtkzanolatej r@mmemmmaﬂladre Aalk&/ihetbendileicenpt
ithir id;, with t n or tin chl ori de
AR BRBRET e o0 R Gt DS HraaEh R a ) e (1)
abdl £hdeliwet h hydrosul fite under al kaline condition,

and the |ike, by subjecting conpound [37] to _catalyti
reducf\l 5ALTRRr Ofyalr eRere E rosphereen el tvh& e l@@rmula [I] or

Ea?fﬁéggk%f‘éﬁﬂ?‘ﬁéﬂé‘g O%tz’%ldl&aé‘albr? tgntglaé&e%atﬁy HeC Rk '191ed

npoun i ron and ammmoni um chl ori
acnoadSngotveatmeﬁhhdaxn@wmnymﬁ s&etrahydrofuran
wat er d solvent thereof and the |i t ro

AR N S b SEL I B e R S £ Gty and

rb@%]es@ﬁﬁebebgbmé NgEoBY- Bkl Nhacetdenac o @nd FbRCexample,
wder to conpound [37] under cooling to allow
W @actanoﬁsammfz BhT t GRPRYAL UFED Wt@%%ﬁm%elwﬁ efpntiomer and a

d?%%&@?%%%?%aﬁaﬂe bs-obL At ned f@@fé sCQJH?s%H“dchereon.

resence of a cata yst suc
Apabhddhgﬁycaabbnoﬁnduthe1$®m$xs|an@1muﬂUMmﬁs:mhﬁremi are
tetrah met hanol acetate

d d
LB TBAE “FHer BoPPanGCPRE F KEMS Ry R Lo As the
colBspHebE Bhel OOBLERPPEAREME Bon, one isolated and purified

from various isomers, by-products, metabolites or prodrugs is
preferable, and cne having a purity of not less than 90% 1is
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 [TI]
may be labeled with an isotcope {e.g., *H, *c, g ete.).

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

By the “predrug” is meant a derivative of the compound of
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15 Step 4 Compound [ 39] can be obtai ned by

i ntroducing a protecting group to the am no group of

compound [ 38] according to a conventional nethod. For
tR¥appk eenwvhenv&EA drs, h&ﬁkﬂbuﬁﬂyycamh@nwblgyoup,méﬁabolically

conpound £39& can be obtained by re ctln @E

dFéS?PRPFF @i 9T R B YR diTcardiiat & 8o a voay,
rEEPBEeLAt Hhec kO shders freald iy %&%Ih\s%ntltgue;hh@%em
tetrahydrofuran and the like. Step 5 In the

e§énreanannenchtsdlmg St el lf2 et dctsiadit mapkodngolysng a

C bé4 ] can be obtai ned by hal ogenating the

ﬁya ¥ up of compound [39] according to a

convemheopabdﬁ@c_t; hpsl. utlllzemerﬂjm Rar® 1eCOfpr- Gl@@:roming

- SO2- IS an integer to 4, 5 and the ot

a@ﬁ%@#é@ﬁ@fa@r@ef@ Ja%%tl% &F fargeting g  Retarget
manner as in Step 2 of production nmethod 2,

conpound [41] can be obtained by subjecting conpound

[10] amdtbenpbumdtf 403 naodSizki hrieddhv oreadtdvet épmz:tional

Compound [42] can be.obtai.ned by el.i ni_nat th

TARIRS. Dot Het FHEPYTahe bf oo i | 411! Stcarar S0

hgarvepti gralip, N4 Avsky Fojrexgmueinoviierodg ithicl group and

tert-butoxycarbonyl group, the deprotection can be

thgr Aikar oatChYHetPRYS- such as treating conpound [41]

' n_etEXEm?%@Ea5§ %héhhﬁﬁf%&&dlﬁHBf%yJH&“é%HHﬁﬂﬂﬂ%f%de aéetyl

acid in e acetate at roomtenperature; treatlng
g@:@mpoupdopmpyw ghomdr:o@tbb@wwlac;@um pivaloyl group,

et rahydr of uran at m I enperagure; und
o T ST 0B AxAnEr R 2Ll St ot bR ey eroup,
S@Q IS k;ﬁiroilp4aﬂd0x1a®el:aker O@RAngIRey atfuntle hebbkyd-aodifying
sol uti on_of congound [41] in 10 chloroformw th
IR dOFOHEEt PENYEL] BTOERd PHEA I PXe0* B®p gt gToupr, 1-

%%%E%EBQ ) 441 ,829-B8p 0bt ai peds Byc 4 £8GH AN G roup, 1~
K’ ombound [43] under cool i ng %o heatlng in a
(sa’lcxl@hexs’&ohyasruonﬁithyw oF hphi fmeouac etdpeFIteLnyl group,

R o e R LS SR T S R e S

thase suehpasntrtRéhyhasi naz‘,xaﬂm]a&&dﬂntﬂw bmtia)toemodlfylng
pyridine, 4-(dinmethylam no)pyridine and the |jke. Step
9% OPPCERESUAG F%yleaﬁbﬁ@% t GF PR by Sibi ety -

%%@%%%lh@ﬂﬂ%ﬁﬁ?%g Lhzati ograaser 1c901 FH91 t p3-heatdng-4-

sol vent " suc i met hy ornan1de acetonitril e,
hyetnoatypiheofyin asthy ol genepané5tm@thyke2 @mthépﬂmbefl

e such as gSediu rbonate, potassium
y@&Fﬁ&% grPPPeFHylgﬁ1ngEE%otaSS|un1tert but oxi de, 25

sodi umnhky dohgennpobasshenphydendeiandnthen| ¢ke.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 compositicn, 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 is generally
admixed with pharmaceutically acceptable carriers, excipients,
diluents, extending agents, disintegrants, stabilizers,

preservatives, buffers, emulsifiers, flavoring agents,
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Step 5 In the sane manner as in Step 3 of production
nmet hod 2, conpound [1-3] can be obtained by

el imnating the hydroxyl -protecting group of conpound
cb45kaaceprdwﬁgténnﬁgcagEMﬂﬁi(ﬂhﬂck@ﬁeﬁ@thadrr@temvéstn
t he same manner as in Ste 4 of )roducti on net hod, 2

SEéHBé&hal’[“B ayerhir PO ViR n iaﬁgalrﬁeknown per

searBoxyl 2 prohecti n@e@é@é&é’foﬂomlt%o[l‘ (3. gaCC@'EE!EaHgl
t0 a conventional 35 nethod. Exanpl e Now,

bangyxdgailAohiheetonpourel yepresam @iym@h, @lﬁ/@lemla [|]

of _th res nvent r t| [
tgéggsgagﬁé gaﬁ?k%%ere %gb¥§hégﬁéﬂ te t%%Ft%Fe’ gagcg
e}ﬂbodl,lcfniagﬁeﬁﬁtuh ogc éhedeof i ,conmrceneal,y pexplodianed byd the

npl es, which are not to be constr%gd as
lp#ﬁvtgppmgd E&Eﬂp?%bﬁ?%ié%Lh , powder, granu suppository,

11G3Ehbar 0e§ef898150b§{%91& aCd 6k (125 Q:Q*cgnheldf%e%%s@f[;)l Llixir,

was di ssolved in concentrated sulfuric acid (10
saspeNs0dos ueniths ibule 56331@1520&1@1 3. lejkanimd PR wesventional

ti.onw se_added at 5 bel ow., Afte et.iagn
BEh a1 than CHRE AF R or e Ve By B wehG Sy e oransy
o&eggeeat@&alﬂgr 3 hr, and at roon115 tenperature for
13 hr. The reaction n1xture was poured into ice water

(aboutn5de F§ HEBRJIVHF 1S sSPERAKIA ATt &9Cra bedlyg Welght,

s g_t;la% ML)+ ABH: 8FEEEL SUA&RI Alsrddi8 g %ﬂ@id@ta%@ the like,
Solid was collected by filtration and washed with

i\Nat'Ler geTheadbyabned JS@I td hes @kmeedfcvmd@"r aCbﬂJoethich is
essure e 65C fo hr to_give 20

ven if aﬁveral ef%e§5@©d%§ Qgra ? romn SéFmﬁge form
OEHaNNRnﬁ@MBde6séﬁﬂ A&EinﬁﬁévémmﬂsfhﬁﬁédﬂiﬁnChhd\khe like.

6.1, 2.2 Hz), 8.22 (1H, .dd, J = 6.4, 2.2 Hz) M5 (ESI):

M 29@h25n§ﬁeEI§ agent is generally required to sustdin its
effect for a long time, so that can be effective not only for
temporal suppression of viral growth but alsc prohibition of
viral re-growth. This means that a prolonged administraticn is
necessary and that a high single dose may be freguently
inevitable to sustain effect for a longer period through the
night. Such prolonged and 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 blood concentration of the administered
compound for an extended period of time.

In additicn 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 streng 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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The conpound (2.00 g, 6.66 mmol ) obtained in Step 1

was di ssolved in tetrahydrofuran (10 m ). Under a

nitrogen stream a 1.0 M sol ution of

ngorare<t perakpdiofioyanaconppexnd nstat yahydrmefusad ic enzyme,
(20.00 m., 20,0 L) .was added dropw se at 0C.. After, .

4 O ROHTRe ORGPt LA BpvirCel St 0 GOt A iiFe Like)
anas grarired o chapiuhanper gt ure, catipsuind dradwihdriowand

heat ed under reflux for 2 hr. Under ice-cooling, 2N

A GER) orngikdtary1achiylwasaaddelr dk b savd %b@hélke can
JLatd QR Xt ure and, after stirring, the m xture was
extracted with 5 ethyl acetate. The organic | ayer was
washe@fwithle wattprpndat afatked poeeous sodinmdydreogempound
car.bonat.e,sol uti on, water.and saturated brine in IS _
R R R” Bh P Ro 0 AP Car u Sor + o ol ol ey " 1o o v
fritddralbeonnntipe tbicht kateves concess raied undem, preferably
reduced pressure, and the obtained residue was

IqgS fibed By Olopdi | ped BéphcarahedepEphlohaiie dlppd
=61 tQq.5:1) t.0:d] i ect 1.70
AR b0y Leomahnk i Ao b PR T AR R0 Vi)

{B)i rpprorati8®, 1184mbth, popfedaBled. 76 (2H, m,

7.65-7.70 (2H, Step 3, , The conpoun _

(1550 U0 58 hopbeBe R ianer noepan at e lomh Wi gy frequency
din ixietiRyti-beranoge t a7 cBhpouhtll d8zohe §688eml, ifrdtion to
mol ) and tert-butyldinmethylsilyl chloride (1.07 g,

eyt st/ swepreesdged toahl BRETARREAr e Rt eed at

400M12Q LeNRer %&‘é‘&;gegeph 3ot VALEL YRS, adgdeds gé) V\c}%&ﬁ, more

reaction m xture, "an e mxture was extracte

retdfidrsédat, aret Toheeotbani ocnktayer dags (aaghedomie e v yer once
and _saturated brine in this order, and dried over

o V{?mdéﬁ'lsf’ate&c’,&f'ter filtration, the filtrate was

concentieatredelndebxbgdt6ed i pEessHpeunands t fige bt addred

25 residue was purified bg silica gel chromatography
HERERETalGRe et §5§Fv EOrhehBbj BB CEBRpBLINGT (PiBIMEE due to
el 6 nds 2 fahoe! 8gs ifab!(ov!esﬂ %i@?&%%ﬁ@? Mz)

(8) ppm 0. 12 (6H™"SY, 0. 35 (OH sy, 4. 74 (2H, s},
treaGrerg2 oflMirmp, i7.f68<1069, (bhrtmruld8rSyepard HIV infectious

al | adi un(J ). acetate (448 . 2.00 ). ()-2,2 -

B R/ B Or T o1 PO L REBRYRAl BRRC 5138 fpereos.

4. 00 mwlzh andiegesifuihearbenatfehd” 76" gnp28vehentol 9

Were added to 1,4- 5 dioxane (40 ml), and a_sol ution .

G- fatd “cofp SFT Se8 00 0g LhEoVIBUAMBEYS bbPRI RéW FHA stepel in
r iy ; : 95 ' ert -but anol

1%%%qﬁ¥§gmgggg&3§&%§}gsﬁﬁgglggdfhggg?%%ehgﬁ?foned

m xt uly (bheshedopityRaki4- difoRARE” (46 mbkahtunfler axample,

S50 S PTG DLl e

e AN @D sTititier eutaRdst hecmyxtukevwaspest taet @dsease
with ethyl acetate. The organic |ayer was washed wth

Sid@tE odnhd o yupsréaistiragdipp of a pharmaceutical agent to an

individual who shows an improved disease state of AIDS after
treatment but who carries HIV still to be ersdicated 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.

Examples of the “other anti-HIV agents” and “other anti-
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this order, and dried over magnesium sulfate. After
filtration, the filtrate was concentrated under
reduced 15 pressure, and the obtained resi due was

B3Yr PRtédehy UERE pRacgS] te Hhoneseiyriaphya @heiamd ce iyl

L a 1 bj ) 4 !
ST L0 L TP D, 0 gy
&@)t,lb@d% 68HITY) ya8c8e 30d Dol ddt e ihda ﬁmsﬁlo(satmmulants
21)0515 a(slﬁn(caafeﬁzbhs hﬂi%l@%HWI}ZO%g%bl% _ansd S%:he3 ll—i(ﬁe

reeaR9ted 2Ga3AsAUHTE, 49n MDY ) 2Pt A ed dicSt el 1WaSeverse
di ssol ved in tetrgggdrofuran (1 M), a 1.0 Msolution

tepngsriptraBulphakibar una® | HbY | rreot ep aetimdrypdteur an HIV

, , 1) Jha

iofedtafe, i AndBL B AlaPa AR Cor A GG Soliten -
racepabe WEDE, added4t oCCRhean@actd o g Xtaf & Hdde cell

| ayers re se arated nd the organi ¢ | ayer was
mSORBA R RY < SLAPat BRbT PR ey B dR b AAdssHiagmand the
1sukhat @. pAht Bb1{inktaakT Ok Neof 144 rRle WBSthesis inhibitor,

concentrat ed under reduced pressure, and the obtai ned
g pSpgnecsuhasapurenbdaslying | ¢ dﬁ@‘ép%,hraméi% rayshHypn

et hyl )..Lo Y co und
spgganeel b yncal el ok Syl G, o8 il SO
a30g- MHEﬁo@&ﬂappnunmlﬁﬁtéiklatpuﬂzﬁ@fhﬁb1§351db(ﬁhoé@hbiylase

55Tp1kx 10 aebhosly afolet {6y THiBIGH Warol esterase
19h3bidol, Hah Meam(iEShdduMit@A6a ePhd 1ike can be méH%ioned

conpound (1.00 g, 4.07 nmol) obtained in Step 5 was
di ssoFPeElfaCchRamBies ne{ 100ed YIV arrivesrsarolyags crlptase

LEHABIERY BRESOILORCL E3L0: (£, OF e R TP AR ),
ﬁamhquQseaddédrmndEv i sertDOobd hgs) ﬁuwtdéxaﬂm>mdﬂaanmxine)
VRPLRD BueLBom PR ehie.or, 4hma The feaon
veeneenkrnat ednunderpi pAUCES PELSSULE. (dfvirenz),
Rescriptor(R) (delavirdine mesylate), Combivir (R)
(zidovudine+lamivudine), Trizivir(R) (abacavir
sulfate+lamivudine+zidovudine), Coactinon{R) {(emivirine),
Phosphonovir (R), Coviracil(R), alovudine (3‘-~fluoro-3/-
deoxythymidine), Thiovir (thiophosphonoformic acid),
Capravirin (5-[(3,5~dichlorophenyl)thio]-4-isopropyl~1- (4-
pyridylmethyl) imidazole-2-methanol carbamic acid), Tenofovir
disoproxil fumarate ((R)-{[2-(6-amino~9H~purin-9-yl)-1-
methylethoxy]methyl]phosphonic acid
bis (isopropoxycarbonyloxymethyl)ester fumarate), DPC-083
((48) -6é-chloro-4~[ {1E) -cyclopropylethenyl] -3, 4~dihydro—4~
trifiuvoromethyl-2(1H}~quinazolinone), DPC-5%61 ((438)-6-chloro-
4~ (cyclopropylethynyl) -3, 4~dihydro-4- (trifluoromethyl) -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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obt ai ned residue was purified by silica ge

chromat ogr aphy (hexane: ethyl acetate=4:1) to give the
obj ect conmpound (1.10 g, yield 88% as a white solid.
GEH?IWR,(EEE&32aDOSR$E)S{B)DtﬁﬂﬁCABdﬂpﬁhvﬁkﬂp¢H Ugy-/81,

3-3,86.25 ( 4.4 7
e(“fﬁm&&agineﬁafb"@ﬁn% Ighfés th B&&} 3) 8,%3“.%83'
ez vSteRe! BCH-13520, MIV-BDE; Dsb%eia(varl)meate/lamivudine,

Boc- O benz I-D-serlnol%)3 10. OO , 35.54 55 mm

g oG H638r Laeo 50341 350 LN Ak g, s means a
2
r%égs%g9 EUkE Egméék §%8ﬁ$?nandggqgﬁ%e eﬂquQy%h%o%b%%% of

roxi de so utlon ane
oI@@r6@hammbﬁembaeahdd@dntanﬂreh@em&nalunammﬁs stirred

at room tenperature. for onoet hane

35. 54%&?89 &/agxg%m%ﬁ%%do tlﬁgg R %valg%rj%%tﬁ’é‘? include
celikiked (&) nean:hegper @uyfgeté o0&t Bafotte)ThesdQacidwan,

m xture was extracted with toluene, and the organlc

Imyeﬁas\ﬁe@ WASREHIBAY AT sEesy heke) brieey HhiR)dr (e s) .
V'H%% tra egh ﬁéﬁna@ﬂ%e%bié{é‘ {10,108, £ 'tﬁrgo: a|

conce er reduced pressure, and t
hﬁ@ﬂ@@ﬁdue)waﬁamatrﬁlﬁﬂ bylschacang¢prmﬁwmmﬁpgm vir

TG3995¢ JLaRa (Ggepr PR kivke 7 CDRS BLAGE MG Colrgpﬁfbeﬁa%
hhxgﬁyﬁ%ﬂr5t6 élﬁgaréx 3, 71bﬂ§ (phet iﬁeﬁﬁylﬁLZHl£3jiﬁlazepln—

(6H, 'm, 3.90-3 , 4. 53 (2 15 4.92-4, 94
2PHe metzhzmewéfopet;e mt@é@n@vm ~HNHN ~1- T (6R) -5, 6-

b t -
dm?d%%ssgt‘l&@a@% ol ol TRy PRk . f@?ﬂ "ot
yAd praghiydi-Gar( mmfamoiﬁmgthﬂm m&spadd@medwa@wmm
dded at I d th [
e, DR TR S REbl 2Bl LA T L s, LT o
pMes -zt @y ed ot hr @uehlﬁethbﬁybaﬁgythﬁeﬁaxh@yat%wnne 2
concentrated under reduced pressure to give a cr

tévwaftetéﬂsfleea@)lde% KM RER (cD&the‘eerwl)lts(%j bh@s 38)~2-
R I S A g i
methylthlopropanoyl amlno 4-phenylbutanoyl] -5, 5~dimethyl-1, 3~
thiazolidine-4-carboxamide}, GW-433508, TMC-126¢, DPC-681,
buckminsterfullerene, MK-944A (MK944 (N-{Z(R)-hydroxy~-1(3)~
indanyl) -2 (R) -phenylmethyl-4 (S} ~hydroxy~5~[4- (2~
benzo k] furanylmethyl)-2(3)~ (tert~-butylcarbamoyl)piperazin~-1-
ylipentanamide)+indinavir sulfate), JE-2147 {[Z2(3)-0ox0-4-
phenylmethyl-3(S) - [ (2-methyl-3-oxy)phenylcarbonylaminc] -1~
oxabutyl]-4-[ (2-methylphenyl)methylaminc]carbonyl-4 (R) -5, 5~
dimethyl-1,3-thiazole), BMS-232632 (dimethyl (3S,85,95,125)~
3,12~bis (1, 1~dimethylethyl)w8—hydroxy-4,ll—dioxo~9—
(phenylmethyl)-6-[[4-(2-pyridinyl)phenylimethyl]-2,5,6,10, 13-
pentaazatetradecanedicarboexylate), DMP-850 ({4R,5S,65,7R)-1~
(3-amino-1H~indazol-~5-ylmethyl) -4, 7-dibenzyl-3-butyl-5, 6~
dihydroxyperhydro-1, 3-diazepin-2-cne), DMP~851, RO-0334649,
Nar-DG~35, R~%944, VX-385, TMC-114, Tipranavir, Fosamprenavir
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I N ONH, 30The crude product (8.06 g) obtained in Step

8 was dissolved in 1,4-dioxane (20 m), 4N

hydrochl oric acid-1,4- dioxane (34 m, 136 nmol) was
sadiled, Bmehrihresd witurea Wwasust ideradeat rr o6M-DéfRper Bt Bf ¢, RO-

r hr, T cti re was concentrated
0%3"&%5’*%%‘%&3%%%% CPFL(? >jVL a4 crude product (5.86
g) 5T1I1eH IB\NR a(rm::?as@oldwﬂjlt(o&) ﬁp@b{eﬁpZifﬁ.éﬁl btr, 91360, L-

- 61(2HI\§L 69-3. 71 ( 3H
8%0%0363% WH Wse -5 PNFH, P By aS (lﬁépivltmf 9PODNA

éﬁiﬁﬁg/ﬁ ’i%r G4 ACH-1264
%E{ﬁ%?rggz Iuor f%enzm c acid (25.2 Sl]a.ISlr mol) odds
(hag’ sts@imdmﬁmm4wmmmm : ep@ﬁassﬁum

?%Oggﬁwg)n(gsb?g?g%&g% ). 819 'Frf%ﬁ me\?@é'q's _%t—her added

méﬁﬁ?lehé@y@lk%érﬂgyl ﬁjwbﬁhee m ﬂalraeldfyaﬁela qtiitored at
roomtenperature for hr . The reacti on ni xture was

(A8ded 1ol ol lcfrl%olcﬁ—asrlmw@r%le% ThY Gy 6r %5 - A0y 1laﬁ§t1rﬁ@ethyl"
j it |
A e L P e s S A AP T raLs 2 —one
cahdnsafdeaBediBC+metd s/ t hi st majmblsaiwrr@mleﬁ: ovércador
sodi um sul fate. After filtration he filtr
(BOREHM 2l Srber Tl L TR s ey g
aft9duste (d4ud0ig)eRSma 1pﬁi@jwlmm3 d.caiMHIIVBnd the like,
CDC13 400 MHz) (8) ppm 3.93 (3H, % 7.33-7.38 (2H,
, apt@oHTY ppngipody 01 crt hegr @A StseﬁxfiﬁWéW@ by NM-
h t ainge 4 _
f gng 3237!@;}@?[1%%5 cz)cxép %Zgé))mal) tr| et hyI am %léﬁ%%dy AGT
1ol PROEILE frel BYRS| &1yt Hoedy) ,en?efn(ﬂ:@mmmm a9%l sl )L1k8Q the
i,chl orobi s(triphenyl hos hi ne) pal | adi u. I i
N s e SR s SR AL S b e WS S
Awecenadded Rambhé SRPf dery @ﬁlﬂlW@:cﬁﬂﬁ@ M Wag A thefcine,

stirred under heati n\g
HIV gpld40 vaccine, gplée0 vaccine, HIV pl7 wvaccine, HIV p24

vaccine, HIV p55 vaccine, AlphaVax Vectcr System, canarypox
gple0 vaccine, AntiTat, MVA-F6 Nef vaccine, HIV rev vaccine,
C4-V3 peptide, p224%f, VIR-201, HGP-30W, TBC-3B, PARTICLE-3B,
Antiferon {(interferon—-g wvaccine) and the like, the interferon
or interferon agonist is exemplified by Sumiferon(R),
MultiFeron(R), interferon-¢, Reticulose, human leukocyte
interferon g and the like, the CCRS5 antagonist is exempliified
by SCH-351125 and the like, the pharmaceutical agent acting on
HIV p24 is exemplified by GPG-NHZ (glycyl-prolyl-glycinamide)
and the like, the HIV fusion inhibitor is exemplified by FP-
21399 {1,4-bis[3-{(2,4-dichlorophenyl}carbonylamino]~2-oxo-
5,8-disodium sulfonyl]lnaphthyl-2,5-dimethoxyphenyl-1, 4-
dihydrazone), T-1249, Synthetic Polymeric Construction No3,
pentafuside, FP-21398, PRO-542Z, 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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at 60C for 1 hr. After allowing to cool, the reaction
m xture was filtered through celite, washed with

di ethyl ether, and the filtrate was concentrated under
th@diﬁlﬂ@dapﬁé‘é@@l@@lSEt 1y | e it fel esh d natherl oedd Rad ded

L88&F§08P&g nege féé&@ﬁR tgﬁ}rag?%%ﬁaﬂm%ﬁ%dﬁgﬁa %ﬁ%gte, the

e aqu bus ayer mas
aage&abeldihe Dﬁ@ﬁhitofaW£reWEmpNWEﬂHﬁjbMtha&&&ﬁR)aadd the
sg turafed brine in this, ord nd dried .o e%.%odium
LdPr af BS RRTERC FRYE+ER5H H SN S thitor 1s

eg@ﬁggmf&@aegy %Qfaeéfwc@M1W»%xm tshe 7ot @i-ned

residue was purified by 10 silica gel chronatography
pymégahemethyl ] peerat e E152-19] pwor gindineie agls) ddxe like, the

SSEPREHPY, (oRtofinl SUELQERLI Aoy A SR 08y

P&havErQﬁ (3Ebeﬁiym5 @00 7( 282 3-m etk 82 literdd.end)=5, 6-

15 St Th d (2.46
d@m%hgwﬁﬁﬁm?t’aﬁ% agn*é%nmq‘s%w@n AR tﬁ} glgﬁﬂﬁ‘en (
ch%ﬁﬁﬁ@ﬁgégggéaﬂnﬁg§1@$} s VAL etk 8081 dd lhy & ) and the

M sol uti on of tetrabutylannnnlun1 uorl e in
12(11% eanéhweoﬁ.mmanom@@lat@r 19, epggupiiol HJedvdrie Taddexk (R) ,
pal 0C d h e tirred the sar 1, _
g%ﬁg?é?ufeh 5t Eé a%mﬁh érd%ﬁg eﬁ% ”%%Z?a e Wer glnlne 8
dad@edaumnhhedéeadteﬁ@rpmxmureWFanm tI&»f&mdwanmmf
separated. The organlc Igﬁer was washed wit

ter
LEERRES) CARACSAPTI AP Ao T HRM ) n KRBT PR RO Aty il P UK~

40ve5725medown, sHkiabe. affiterefilkLation, the filtrate
was concentrated under reduced pressure, and the

obt ai Aadadestdan, wisupat Feped (B, sﬁJicﬂ@lspJg@% Ancer 20(R),

h 1
fiQERLQE] APy LREXRIR) S EXLCELEI I AT O d b Y& B0
g&@bldHéﬁOMNBc@$£§18¥4gﬁok&ﬁ)T(Bélppg%T?lﬁﬁn%Eﬁtheﬁapy, ACTG

4 S
Woﬁocsi’lSOﬁ?) tBeEpPyYg CH4-¢ gen'gh@%mﬁﬂunos%z bigdjng protein,

rbeé- 6%4%%1@@ aMB%Qxhﬁl§t §Rad 2i MBsndi sselyed dor-efdvd, () -
acetate , | adi um car bon (wet) (200 ny)

Eié's ﬂ@h@@tcewdr 8@&1 ﬁnﬁfaéa@atﬁtf ndrviaEe ptRbs UF bymigrek
Bigamytur ecpag, sILRred ab, Foom teper A4l ST 0N B aos,
&) %e gac uré"was tilte

ron m X red t hrough celi
Aﬁﬁ@a@ﬁltB&Pé?ﬂaszcmmeentBaLEdzﬂBdandreﬁ@cbﬂk®r£ssure
and the obtained residue was purified by silica ge

eéﬁ@@&&@&&ﬁaphy (hexane: ethyl acetate-20:1 to 15:1) to
gi ve hheteh) egtheempaunduid. géeﬁtsioaﬂﬁe+gt§é§@aﬁ@&fﬂlv active

colorless oil.

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
inhibitcor. Two cor three, or even a greater number of
pharmaceutical agents can be used in combination, wherein a
combination of pharmaceutical agents having different action
mechanisms 1s one of the preferable embodiments. In addition,
selection of pharmaceutical agents free of side effect

duplication is preferable.

Specific examples of the combination of pharmaceutical
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The conpound (1.94 g, 10.65 mmol) obtained in Step 13
was di ssolved in concentrated sulfuric acid (15 m),
and N odosuccinimde (2.40 g, 10.67 nmol) was
agertisonncsadaddedonntiert i ee-@bot ITPUITHENHIGPE Ris

un 00 r 20 a .
Termeeirar corareEfr AR e A3y g el i,
ammnbhawas addednaand %hﬁn@dmdvﬂfiVEEidﬂdVﬂHed'dbgﬁEMMﬂir,

enperature for 30 mn. The reactlo m xt u

r&&lﬁ??‘é‘éfllrnf* oSPERLRAY eF + cOMRMT M shdiaih lf“i@tre (lﬁaffudlne t

cﬁda%%s%emkavaagme af t@raStdd 1id g, 2 1WA e 123 iWRSI i ne,,
extracted with ethyl acetate. The organic |ayer was

shayhedngi tthlwad endipar aedt ferslosin '*sa‘tﬁml%ﬂtcéd—a@rllme iagmd the
CPE\%u%rdgﬁ ?Egtgéiﬁre yEL fﬁ%%ﬁ%g {§H1 ef“tég for the Use

tratl e was concen
dfeducedepressune, A@ﬁdt&han@IV&Iﬁibd&ﬁﬂ(hﬁthﬁSand

purified by silica chronato ra xane to 20
MRERESBERy| RGP Al 33152% to gEg%plt@K’el(a& YeEEeEGMpEnds 2
AR PG uxéleeb@ %c{d a@én@scﬁl%)W@;@a?vgﬁésﬂéj lrn;ai)rﬂav(l%
m@lﬁan%éﬁrs tenofov1r, emtr101tab1ne,'21dovud1ne or
lamivudine, and a combined use of three agents with zidovudine
+ lamivudine, tenofovir + lamivﬁdiﬁe, tenofovir + zidovudine,
tenofovir + efavirenz, tenofovir + nelfinavir, tenofovir +
indinavir, tenofovir + emtricitabine, emtricitabine +
lamivudine, emtricitabine + zidovudine, emtricitabine +
efavirenz, emtricitabine + nelfinavir, emtricitabine +
indinavir, nelfinavir + lamivudine, nelfinavir + zidovudine,
nelfinavir + efavirenz, nelfinavir + indinavir, efavirenz +
lamivudine, efavirenz + zidovudine cr 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 combinaticn (hereinafter
combination drug) or administered at certain‘time intervals. In
the case of combined administration, a pharmaceutical
compesition containing the compound of the present invention and

a combination drug can be administered. Alternatively, a
pharmaceutical composition containing the compound cf 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 0.0l mg to 1 g, or may be
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The conpound (3.20 g, 10.39 nmmml) obtained in Step 14
was di ssolved in tetrahydrofuran (10 m) and net hano
(10 m ), 4N aqueous sodi um hydroxi de sol ution (5.20
ammlnzetaﬁemnﬁiyammgléadedosgndTbﬁeCﬁm&;m@%;qwuﬁ@ﬂg cpedbe

Q r at [ t {
fhihogmiemarat Y l gbold{fy his,rees*}%rf RAGL P OB R S
thydrneht osf caracild dndeethyls ateiate Weoe addedléep dthes single
reS|due and the | ayers were separated.,K The aqueous , |,
doggePTwBst bxXtd dct &d 3Pt h Bt IRAnadgEdY e 1THER G Rfafcdpinistered
ihaYeLuas. washed with water and saturated brine in
this order, and dried over 15 magnesiumsulfate. After
filtr&bmenexahples| of atlee vipxodercent matdwimderthe compound

VIR PR R AR R4 g7 e

f(dilﬂowtlngJ Howdvdlz) .t fSrdBidtiGn \ilne%h?)dS olﬂZ):he?cGﬁpound of
1H, d, J =.11.8 Hz), .8.44 (1H, . d, g
pregept m’rﬁetépudésp%*au%%mﬂftze%‘ﬂcg)tft?o%ea.% Tgs-
St ep %ge\ﬁa§ndk:ﬁ§°5¥§9nb8 Ll H@Q@ra(ﬁ’@lcm )in WHOMHoduct ion
chloride (1.0 , 14.49 25 nmol)
Ir@tﬂrmdayleff@n:anndepceduaty@nccalmal@mtafﬁm@ecwaediews such

xture was_ stirred under heating a
P e P RGP0 a8l S PR 3 dhett St M T RO 2

ﬂﬁmrmhha_t edoupdenileduaedypiessotect bnd Huby esoj}:eﬂaqmant
azeotropic distillation with toluene twice. The
Wi T ICEST BT 2nAB HF$8BRY el PHP 3P tBR e A

L{I@%IS Lt 'ceﬁv@@ﬂlﬁ d@Hed@jQB S€ot P @e@ﬂé’:ﬁ'ﬂihcﬁlonal
eth |net yl am noyacryl ate (1.45 g, 10.14 nmol)
WMMIB@pIS@pyIaéﬂhy Eappneek2hagophy t2e 5erdem| 9L jFespective

ol d.th d und
S g S PSOCCP 219 AFSPA!t BPSal Towl B L o cool -

wat er i\h@sw@@}@tedpt @rteheméﬁacthoaaahxtmp céhebd aalﬁﬁ:sled by a
were separated, and the aqueous 5 | ayer g@s extract ed

tWRiTadt MALERCet ¥PETTRe léPéﬁﬁﬂenl %}Qrp\i\é WaRhEd wh g h
a&tﬁfrn@dﬂﬂb%e)seqa@ﬁ%%%t ednBE hRBgi Rob bt 06881  ndhds, as

dried over "sodi um sulfate. After ?lltratlon t he

rfadetsrsaatrefrw@sic@oﬁ@emr:iyatc@dluﬁd@ﬁonedn@@aypt@%%m@t iamnd

i.ned re pur| S

Egﬁhgf%ﬁf%bh %6q%§8¥§ & eFﬁy g%%téhﬁgﬁa?§5i§§§yto
Qﬂephﬁdtiv@bmﬁat conpated 162285 g, yield 70% 2 steps)
as a yellowbrown oil. I'HNW (CDC13 400 MHz) (8) ppm
0.96 (3H, t, J =7.1 Hz), 1.20 (3H, t, J = 7.5 Hz),
2.71 (2H, g, J = 7.5 Hz), 2.88 (3H, br s), 3.29 (3H,
br s), 4.00 (2H, q, J - 7.1 Hz), 6.90 (1H, d, J 15 =
11.4 Hz), 7.76 (1H, s), 8.02 (1H, br s) Step 17 00
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CO2Et | CO2Et F NF NH OH Triethyl am ne (349 gl,
2.51 mol) and the crude product (312 ng) obtained in
Step 9 were dissolved in chloroform the 20 conpound
Pepdocigon1mghadol) obtained in Step 16 was added, and
the m xture was stirred at roomtenperature for 1.5
hr. The reaction m xture was cong&ntrated under
reduced pressure. The obtained rdsi due was dissolve%

in ethyy acetate, washed W th waf'er (4ok'te) and
sa ybrine i it 3, and125 dri edtabv o
o) squaPemwAftertratlon_t_h&flltrate

EONTEnt aat egeginder reduced apﬁ'essqugo give &’cr
prodect (898 ny) as a fall e-yellow oif. Step 18 0 ﬁﬁEEt/LT/G
CO2Et F NH OHOH The crude ,p roduct (898 nm) R
obtained in Step 17 was di ssol ved iimet hyl f or manmi de  OH
(8 m), potassium carbonate (692 5.01 nmol) was

added, and the m xture was stlrreqﬁynder heating at

80C for 21 hr. A¢ter allowng to cqol, water 5 and

ethyl acetatefer® added to Ihe regctipn m xturg, the !

| ayerls! &, an oaYer Was o™
-extract ed rthyl‘aeeLate or gani G-l-ayer

washed A ater (three tlﬁes) and ’sat urated brin

$tep 3 or der, i ecBtepnser sodi ugi,j\sdgﬂat eStepf t er 1)\(R“
filtration, "thelfiltrate was 15 Concéntrated under R

reduced prdgkur@*to gi ve a crudesprofict (758 ny) asgja OR"
white solid. IHNWR (CDC13 400 MHz) (8) ppm 1.17 (3H,

wherdin ﬁa@lkgé,a]héﬂodéﬁ4aﬁom, prefcraldd)y alb4Bmi 3B, atom or an
J =7.2 H), 2.84-3.01 (2H, n), 3.50 - 3.62 (2H,
13>d9wﬁ4a(§8mezﬁaul amallpg@nlaa Of'H, pfﬁefer@bzlyzg flyerine atom

%?§7 g}ﬁrﬁggl % gg anﬁ; gCD. g% Q%E %Pesor gigfg%ént each
is a Ci.q alkyl group such as methyl group, ethyl group and the
like, R™ is a carboxyl-protecting group such as a C;-4 alkyl
group (e.g., methyl group, ethyl group etc.), benzyl group and
the like, RF! is a hydroxyl-protecting group such as acetyl
group, methoxycarbonyl group, methoxymethyl group,
methoxyethoxymethyl gfoup, trimethylsilyl group, tert-
butyldimethylsilyl group, tert-butyldiphenylsilyl 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 [Z2] with a halogenating agent such as bromine, N-
bromecsuccinimide, N-iodosuccinimide and the like under cooling
to heating in a solvent such as triflucromethanesulfonic acid,
acetic acid, concentrated sulfuric acid, dimethylformamide and
the like.

Step 2
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CO, Et OH0O ,S i < The crude product (758 np)
obtained in Step 18 was 25 dissolved in

di | f d , dazole (171
T e T e & Shah

a@c@@dfﬁ@'ﬁo V@r&)rﬁ@ﬁ.@uor@ld @ oM, Xtrih-e WasHSEL I'f dré‘éctlng
roomtenperature for 1 hr. Water and et hyl aceta

Ccoppeurdded] tvwiitther redcdena tiiing aoentt ﬁQChayer sxa\kyb
ERATAL 2 n POE 1 18, BGUeRUS LAYSL WaR 28 RXLT Achedui L

he "organi ¢ 1Tayer was was
hcéahm@ in rmsédar&tsatumataesd abhyﬂiﬁtolcﬁrbthsﬁlLd@ﬁt agdg. ,
i ed over. sodiumsul fate.. After filtration, the

‘C?H?l?%u SRS SHenltr &t 68 1a98aR teddhyddoprebselr 80l BARE
(Ehe, obiaded-&iesiiie Was R ed B% Bhhi @@tggbhlomde, 1,2-

chronatography 35 (hexane: ethyl acetate=2:3) to give
dt%@l@m%%ham@mwd (EB2Gahpr woevgn84%:-8.st epBylascatate,

| I... IHNVR (CDC13 400 M) (8
efggrz%rg Ss’iol o (3h, s)(, 0.82 ) (8) ppm

For example, when thionyl chloride is used as a
halogenating agent, a catalytic amount of dimethylformamide
can be added. _

Compound [6] can be obtained by reacting the acid halide
with compound [4] in a solvent, at room temperature to under
heating, in the presence of a base such as triethylamine,
diisopropylethylamine, potassium carbonate, pyridine and the
like, and reacting the resulting compound with compound [5] at
room temperature to under heating. Compound [6] may be E form,
Z form, or a mixture thereof.

As the solvent, a hydrocarbon solvent such as benzene,
toluene, hexane, xylene and the like; a halogenated
hydrocarbon solvent such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichlcroethane and the like:; an
ether solvent such as 1,44dibxane, 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 solvent thereof and the
like can be mentioned.

Alternatively, compound [6] can also 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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(9H, s),1.20(3H t, J = 7.0Hz), 1.28(3Ht, J = 7.5
Hz), 1.40 (3Ht,J = 7.2 Hz), 2.85(2H, q,J = 7.5 Hz),

3.54 (2H, q,J - 7.0 Hz), 3.89 (2H,d,J = 5.3Hz),4.04
tngycé}zgtion in the presence of a base such as sodium

carbonate, potassium carbonate, sodium hydroxide, potassium
hydroxide, lithium hydroxide, potassium tert-butoxide, sodium
hydride, potassium hydride and the like in a sclvent.

As one of preferable producticn metheds, compound [77 can
be obtained by subjecting compound [6] to cyclization at room
temperature to under heating in a solvent in the presence of
1,8-diazabicyclc[5.4.0]-7-undecene.

As the solvent, a hydrocarbon solvent such as benzene,
toluene, hexane, xylene and the like; a halogenated
hydrocarbon sclvent such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like; an
ether solVént such as 1,4-dioxane, diethyl ether, 1,2-
dimethoxyethane, 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
conventicnal method.

For example, when R® is ~OR' (wherein R™ is a Ci. alkyl .
group), compound [8] can be obtained by reacting compound [7]
with a metal alkexide under heating in an alcohol solvent such
as methanol, ethanol, propénol, butancol 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 methéxide
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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5 = 4.9 Hz), 4.34-4.42 (2H, nm), 4.75-4.81

(1H,mM,7.38(1H,s), 8.74 (1H, s), 8.95 (1H, s) Step 20

The conmpound (100 ng, 0.170 nnol) obtained in Step 19

was 16°@PLBE ved i ¥R e d?%@dﬁ@*:% PynfiptrpgPrdBBuR( Prytecting

268bats {Ke Myd o 0P8 M )os ing, t
g2-(%icyc|o%2§§lphospﬁ%no)bfﬁhéﬁﬁ%x?ﬁgi&8} 8988idﬁ%%|}? &
cepvenhydaad neetlexil | 0.68 nmmol) and a 1M sol ution of

pi nac rane.in tetrahydro n (511 1.11, 0,511
nnnl)g%gggﬁ%kﬁﬁs YT\??W%& (%jﬁﬂ é%ﬁliﬁbaiﬁﬁtﬁpgaﬁﬁgd by
istkodedingderpheaddithd auBee fofe hydroxMt 6koup of
all owing to cool, saturated aqueous ammoni um chl ori de

CSBPAERON[ @h R SFPNALE dtatfe SRTEddPEd 1t Betheds egebiefiting
gL X r d.the e .
e b (MRS SRR AEn 30 e B ner o i
Stayed, wasd waighieet-wind e eres(utlhriesy tdomee)inando alkoxylation
igaéHéaégg brine in this 20 order, and dried over

odi P SUF AT e 8 12r 145 At on, the filtrate was

concends akeshpmglerwied ucedi pressatre,mand dihe1oRtaiingd group,

residue was purified by silica gel chromatography
CPRBRARR: bt hyFaaces MRS Wid Ty trRtobrade coanpobid

e Vi 0 ! i Hn r
8 Oty e G e
pregen¢gH L timidazdld a#¥z)sodh ZenBitatturel = 7.4 Hz),

1.35 (12H &), 1. 40 (3H. t = 7.2 H), 3.03 dg,

J = 1&%‘?’1734 ,i[g){n@gbéﬁy@ﬂ?owl JgTouEy 1dcili’£3‘?u“§‘;( é?](f%,n be
réactded=wbtlp Edhy¥. M AHhat® 14 .l oo rddsocdbent in
2.0, 7.2 Hz), 4.79-4.85 (1H, ), 30 7.28 (1H, s), 8.70
tearpreyenes o5t (Ayfidhne under coofagdivpstnd CrOPRYature.

0. 119y ,hmpl i i é%?% h n 44

ng, 0?143 %ﬂ%ﬁ%é%ﬁgei%égﬁgﬁﬁ%fg% ﬁ%rgxﬁggﬁggoﬁégd Fﬁmpound
[&] 2- dbmeeoXyEt hanenioBidr J8] and compound [9] wherein R? is
t

9]
t [ s(triphenyl sphi ne) pal | adi un( 0 7 , .0.006 |
BRI e SPGB SRES sHLE et rhaegosg eing =
cddfoufd 480 redt )t iverfladdet: aftgh ¥ JBmdothe WaS is replaced
stirred under heating at 80C for 50 min. After

DY) 7 oW R U atsthiny afap adésaead oinspapound [2].
added to the reaction mxture, and the |ayers were
separated. The organic | ayer was washed with water
(three tines) and saturated brine in this order, and
dried over sodiumsulfate. After filtration, the
filtrate was concentrated under reduced pressure, and
the obtained residue 15 was purified by preparative
thin layer chromatography (PTLC) (hexane: et hyl
acetate=1:3) to give the object conpound (66 ng as a
crudely purified product) as a colorless oil. 1H NWR
(CDC13 400 MHz) (5) ppm -0.03 (3H, s), -0.02 (3H, s),
0.82 (9H, s), 1.21 (3H, t, J =7.0 Hz), 1.23 (3H, t, J
=7.6
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20 Hz), 1.40 (3H, t, J = 7.0 Hz), 2.73 (2H, q, J = 7.6
Hz), 2.96 (4H, t. J = 4.9 Hz), 3.56 (2H, q. J = 7.0
Hz). 3.76 (4H t. J - 4.9 Hz). 3.91 (2H, d. J = 5.3
Prpjiuctios pethod 2] = 4.9 Hz), 4.09 (2H, s), 4.35-4.42
(2H, ), .4.80-4.87 (1H, n), 6.40-6.42 (1H, n),

6.74-6. 76 (1H n), 7.36 (1H s), 8.31 (1H s). 8.74 25
(1H, *8)-Stepu22 0 1,"-0REt OH The conpound

(66 ng)cobtained in Step| 21 was dissolved in
t et r&Hydy of ur an &1 m), 1.0 M solution of
tetrab anmoni Pn‘r’fluorldgsln tetrahydrofuran (144
i1, 0.%44 mmol) was adgde
stirredia roomtenperatu
ethyl acetate were added
| ayers were separated, and!the aqueous |ayer was
extract d pMth ethyl acet @ The organic Ifayer vvas 0
H%va ofater (three tifes) and sat Gre '
and dried 10 d¥&r sodi um sul f 4
leItratf‘ona the fi
reduce %ssure and t h&@epabt ai ned resi due
purifieddy PTLC (chl orof orm met hano1=15:
the d¥j ect campednd (53 ng, yiel dsiehN 2 steps) as a
col orl ess oif\l@ﬁlll NVR ( CDC13 400 (8) ppm
1.21 (3H, t, J 2RBi) (03 £7.5 H),
1.41 (3H, t, J - 7.1 cHz w88 (4H,

dJ.and 5 the m xture was
@ or“¥0 mn. Water and

he reaction m xture, the

t, J = 4.7 H), 3.56 3. t, J =
4.7 Hz), 3.98-4.02 (1HX .06418( m)
4.28-4.43 (3H, ), 4.54-4. 69 ), 4.92 (1H,
m, 6.15-6.18 (1H, 20 m), 6.71y8.73 (1H, 7.37 (1H,

s), 7.66 (1H, s), 8.68 (1Hi0ls) Step 23 0 WAREt CH The
compound (53 ng, 0.092 mmol) obtained in Step 22 was
25 di ssol ved |n a m xed sol vent of tetrahydrofuran (1
m ) and water 02 n1) 0I|h|umhydrOX|de gonohydrate ,
(8 nmg, 0.2 My dded -~ and the m xture

stirred at or_3 hr. Th

m xture wag’a iff7 ed th_ an aqueous
eCi pitg %olld
filtration, hed Wi th ter an drled

sol udp@n. The pt
pressure to give the-object conpound (46 yilepd oM
wB&é% a8 HaWhiseasiehldlyen atom such as a chlorine atom, a

bromine atom and the like, -B(OR™) (OR®) is -B(CH)z, -B(OCH:)»,
—-B(OCH (CH3}2) 2, 4,4,5;5—tetramethyl~1,3,2~dioxaborolan~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 [%]
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(neopentylglycolato)diboron,
bis{pinacolato)diboron and the like can be mentioned.

As the catalyst, a palladium catalyst such as Pd(PPhs).,
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| H NVR( DVBO- d6 400 M+z)

(8)ppm 1. 03(3H,t,J - 7.0 Hz),
1 26(3Ht J =7.5Hz), 2. 91( 2
. J

E|q J = 7.5Hz), 3. 08(4H,
3. 46(2H = 7 3 3.71(4H,t,J - 4.9
nalzédzsrsbu, QA Pi)z OPgFiLz & QCZECM:HRdleiP?hdz,

S5 A s Py e, o e
lMB@ESEﬁ Me B4t {dhkds),

As the base, generally, ethylenediamine, sodium
carbonate, barium hydroxide, potassium phosphate, cesium
carbonate, sodium hydrogen carbonate, sodium tert-butoxide,
potassium tert-butoxide, triethylamine, potassium acetate and
the like can be mentioned.

As a ligand, triphenylphosphine, tri(2-tolyl)phosphine,

- {dicyclohexylphosphino)biphenyl and the like can be added.

Alternatively, compound [8] can be reacted with boric
acid ester such as triisopropyl borate, trimethyl borate and
the like, in the presence of n-butylliithium.

As the solvent, dimethyl sulfoxide, 1,4-dioxane,
tetrahydrofuran, toluene, 1,2~dimethoxyethane, water and the
like can be mentioned.

Step 2

Compound [12] can be cbtained by subjecting compound [10]
and compound [11] to Suzuki reaction.

For example, compound [12] can be cbtained by reacting
compound [10] with compound [11] in a solvent such as
dimethylformamide, acetonitrile, an alcohol solvent (e.qg.,
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 chloride, 1,3—bis(diphenylphosphiﬁo)propane nickel (I1)
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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15.21(1H,s) Exanple 2 Step 1 A CO2H C CO 11
hKE 153 Chl or 0- 2- f| uor obenzoic acid (5.00 g, 28.64
was di ssolved in concentrated sulfuric acid (15
lﬁcltj?luﬁll ehileradedand. Bo2 Mika1. 50 mol) was added
wi se under ice-cooling, and the m xture was
st rred at roomtenperature for 19 hr. The reaction
m xt uCempasnpolred] i cdro be eovatiered dlyoetl i@ antihgahde

hydroxyl-protecting group of compound [12] according to a
conventional method.

For example, when R"' is acetyl group or methoxycarbonyl
group, the deprotection can be carried out by treatment such
as heating compound [12] with concentrated hydrochloric acid:;
heating compound [12] in concentrated ammonia, and the like.

For example, when RFL s tert-butyldimethylsilyl group,
the deprotection can be carried out by methods such as
treating compound [12] with tetrabutylammonium flueride in
tetrahydrofuran at room temperature; treating compound [12]
with sodium hydroxide in tetrahydrofuran; treating compound
[12] with acetic acid-water-tetrahydrofuran at room
temperature to under heating, and the like.

When R¥' is acetyl group or methoxycarbonyl group,
compound [I-2] can be obtained by reacting compound [12] with
a base such as sodium hydroxide, pctassium hydroxide and the
like under heating.

Step 4

Compound [I-2] can be obtained by subjecting compound [I-
1] to hydrolysis in a scolvent at room temperature to under
heating, under basic conditilon such as with sodium hydroxide,
potassium hydroxide, lithium hydroxide and the like or under
acidic cendition such as with hydrochloric acid, sulfuric acid
and the like.

As the solwvent, an alcohel solvent such as methancl,
ethanol, n-propanocl, isopropanol and the like; a hydrocarbon
solvent 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
sclvent thereof and the like can be mentioned.

Step 5
Compound {46] can be obtained by reacting 1,2~
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20

25

20 after stirring, the precipitated solid was
collected by filtration and washed with water. The
obt ai ned solid was dissolved in ethyl acetate, washed
C\Mbtfﬁmmﬂ—éﬁneaﬁéliﬂr penc overdemghes Lﬁﬂlgmrﬂatvéldeﬁxf fiepting,
a
uceggﬁgsggggi%hﬁg é&m %gﬂ%%? ﬁ%ﬂ' &y&49§}0rlde’
a@ﬁ.ﬁdéhdg?ﬁ@&oaetaopabé cmmmmnn&oiﬂkﬂ ﬂd4ﬂﬂ%?n@@&8@bd6mixture
400 NHé) %6) ggn1 8.54 (1H, dd, J =5.7, 2.9 Hz), 8.74
tP1AL1QY, *$2ELECR: 2.8 Hz), 14.25 (1H, br s) Step 2
NO2 3@theneosBoyaat ( 599 SBhe 2. L8 VB )i eggwqd 4-Rioxane,
Step 1 was dissolved in tetrahydrofuran (5 m
Iy 2i-eiplapkmethongl 7tat rah pdpgh it e tahd ﬁsétmﬁqﬁcarbon
%ﬁ%%&%céﬁéﬁnégebégzégg ”%ol&ed§ Mol erg added o - ang
sé under rcée-coolin an ardon-stredm and
thhelﬁkmtuaa hﬁSm&htEbﬁddat the sanme tenperature for 25
mn. The reaction mxture was filtered, and washed
SkiePh 65 tetrahydrofuran (5 m). The filtrate was
i ce- C@%h@@un§°@igﬂ‘QQﬁ°B¥déb@%&ﬁéé“bﬁﬂkeé%ﬁ%%d“ﬂ@ﬁbo%&@ (46]
wat er : wer e added, and the m xture was stirred
vt ht ﬁ@m@aﬁédt éﬁ‘ﬁ)eﬂaﬂaref:@@ll% Wmeaa“atrw dtleds @plecpd in the
Lum, hIor| u n an r|ne r
Lo b g veletiah T M-I SR L oM Bresence
cﬁ@ﬁﬂﬂ&@@dﬁ andht he etganﬁylpmmﬁpm%nnNw&ﬁmxﬂwﬁuﬂyl phosphine
ﬁé% d brine and dried over magnesi um sul f ate.
P#Patlon the filtrate was concentrated under
reducg@ Eh@sébﬂ:ﬁlyéﬂd &hﬁagbééilﬁk@dcé@asl N as
purified by silica gel ronat ogr aphy (‘hexane: et hyl
bacdiddbessylydepegreeonnerabj@diumbs conpound (357 ny,
I 112 To a
0% (@1 Pe1y 2T a8l %Egﬁﬁm Sl adi (5 M) were added
dietiloedbiisdnri486nyYph8sgRinapba 1 dadiavoni um chl ori de

4 .8.70 ). A soluti f th d (357
é%fﬁifw%?lﬁﬁéﬁygggﬁthéﬁ§o f%éggug'ln ?e??gﬁggPofgran
ditP b eas1added 29 ndrapMeseuRt S0 a@neh thedded ure

was stirred under heating at the sane tenperature for

tmrmkﬁs (hrdepeaylphiaghioetpol ladhanr @adttlon k@ uree nickel
d r [ ed wth ethyl

%%ﬁ%% S %$§ t@@ ? ?e8§g3£§a%%£gl§?§ﬁ wat er, saturated

aqueo&s sbei sollgdrogen eahbnnabkvsmtusmam amdl 4-dioxane,

t ur at brine 50 in thi r, and dried qve
R RrBS  APebr E Ry R Ep Enb o, G 1 F Ly e SRERon
s%g&%%ﬁt%@EﬁdagngﬁhzéﬁéuceglﬁéﬁésUﬁéxéﬁegl%ﬁkfh@ftékt ; and

product (287 ng) as a yeIIOM/sofld 11

360 1M4E) ceB) bpprensigas@z2H, d, J = 5.8 Hz), 5 20 (2H,
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)
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Step 4 NH2yNH O The crude product (287 ny)
obtained in Step 3 was dissolved in tetrahydrofuran (3
m), di-tert-butyl dicarbonate (418 ng, 1.91 mmol) was
Paddadtigndmiehbodi %t ure was heated under reflux for 6

eact i ture was.c ntrated under
ﬁ?%gﬁggg %rg%éﬁgﬂe gédc?%%o %?a resi due was
purified /o by silica gel chronatography (hexane et hyl
acet aké=4:1) to give the gbject conpound (32@° ny,

yirel d 67 %012 steps) agl.a i tegysol i d.

( 00°MHz) (8) ppm 53 {9H, s), 1.8

6.3 4.75 (2H d, .J '3 Hz) 646

Rm6-# 28 15 aH m) RORBL (1H &p2 =08, 12,6 He)
Step 5 The conpouf®d (608 my, 2.21 nnﬁFb

obtaup%d in Step 4 was d| @olved i n chl ordf r (12
nnnl/g triphenylpﬁ phine 20 resin (1 1 g,

3 32 mol ) and N-bronosuccini m de (471 ng, 2. 65 mmol)
were added in t'his order underdgce- oolin and the

mxture wag al roomte et 1.5 hr.
Et hanol (26 wal® added fo the ction mxture,
amgp b he n1§t re-was fildigsed amdnfafhed with

chl orof orR?®The filtrateywas 25 coneentrated under
reduced pressu‘ﬁ. The opthaj ned re{iﬁje was di ssol ved
in ethyl acetate, washedAw th water—and saturated
brine in this [dflder, anq ﬂrled ovelighagnesi um sul f at e.
After filtration, the filtrate was concentrated under
reduced press‘re and t he obt ai ned & esi due was

purified i s chr omatghgr dph hexane: et hyl
acetate=4: 1) gi ¥ the—ebrect cund*34369 ny,
yield 49 a2s-8 pal e-yel | ow soljd 111 NMR (CDC13
48t9pM-|z){%)8’) hpm 1. 525 s)R)d. 46 (2H, d, J = 1.2
Hz), 6.45 (1A \br s), 731(1H dg’¥y = 5.8, 3.0 Hz),
7.46 5 (1H, J - 6.1, 2.4 H) Step 6 ML/ 2H OCR1-1

FF 2,4-D‘f|u?rgben20|c acid (600. 00 g, 3.80 nol) was

di ssol ved i nt@ncentrated sul furi c?8cid (2400 m ), and

N M |odosu00|n|n1de (854.40 g, 3.60 nol) was

whemEioniad a@d@dh®¢0@imoat¢mﬂ(nweﬁﬁnahiyxan@naml@ﬁ atom or an
d lLtion o4 he m xture Vas stirred at the sane

R e For 3 PSR pkBiRe PRn g 2cetvl

driolp, i eetwakgratbbayt &0ol), HEVhogueotisysogh dup,

sulfite solution (40 nm) was added, and the m xture

meddory edPoryBathgl 960KPn. LTHRSpREES b Y At BECE | PNl
bwlyl@@_h%@&hws&mr %Ecbﬁﬁ §é§9989€91a9pw@ﬁ§ismbp%r&p and

sl arry Wwashing was repeated until” the
t@@téﬁées @nnabave18Thengbﬁacﬂedameln@rwﬁt@$sa(nxﬁ@L

HFTEERE LY BerbEBRpbunturazioro b oy T rgesP e i,
plpera21ne, morpholine, thiomorpholine, isothiazolidine,
oxazolidine, pyrazolidine and the like, and the other symbols
are as defined above, provided that substituent R® should not
be bonded to the positicn of *.
Step 1

In the same manner as in Step 1 of preduction method 1,
compound [14] can be obptained by halogenating compound [13]

according to a conventional method.
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20 a white solid. 311 NWVR (CDC13 300 MHz) (8) ppm
6.94 (1H, dd, J = 10.3, 10.3 Hz), 8.46 (1H, d, J = 7.5

Hz) Step 7 0 00211CO2Et F NH OH 25The conpound

St650257 g, 2.29 nol) obtained in Step 6 was di ssol ved
into 3 tihio I ,

o1 ) SHE AT R AT | oF TR B EAT AT e Sy wepgttnd (141
agddedingntdot hecomxent eomas séinsed at 90C for 2 hr

After allowing.to cool, the ction mxture wa ,
conceﬁPFa?éamgﬁaer??@B%B%ﬁ §%§€ﬂ§§% %Log£ﬁ}n§6%§@tﬁ@@Ctlﬁg
capazeat 1opi cudisti Ebat i 99 %%éﬁ&f% (B30 1Waht such as
twi ce. The residue was dissolved in toluene (690 nl)
tetgabydredlgenoandathadlede dr opvize neseswt wfi én mefducing

I .3-.(.di . N | at 61.52 g,.. 2. 52 1)
R ar TS Soy S A et BB T e S S e i,
boohuenreetG8Byakpfuand thephextati® was Sikgred under
heating at 90C for 3 hr. 5 After allowi ng to cool, _
(S) - (H'evarahel-10266300 B, 23 GO HddRd #ompRBod via a

migeet heRdThxhyhe;qandothg Hb XLk ey Was:Stdd1edAts JLoom
tenperature for 1 hr. Water (2600 m) was added to the
Ste®ction mixture, the layers were separated, and the

aqueo e S cted,with uene (680 .md). T
organte Favcrolf nElhEEcRE it o I @ i methoa 1,
compouand [d6] edanvee sbdbunedubf ater rMieing id tgmitiedting

the filtrate s concentrated under reduced pressure
%G V8 ADEr BYETRREUUBTCRR18D GYMRRURF blowh &iGordigp to a
cBneRRBheD2RE £8k. NH The crude product (1180

) obtained in Step 7 was dissolved in
Sgeretthyl f or mam de (2500 m ), pul verized potassium

car bo 2. . . t he
m'xtu?g&}n Oégét#?gégcg g%oﬁ?#%ﬁ%@?&?ﬂgggygﬁ' ﬁﬁmpoﬁﬁ9 [16]
wiLeéac tiboponhnxt i&]120 was added to ice water (about 10

L), and the m xture was stir for 30 mn., The ,
p)reci PEAP&ARBORT dCSEEoHRR éi%gdc%?/ B¢ 120 R 1 hdreacting

cwapbedawirtiBiwat er €2R08uAk) (1Theobtai aedh Sl ik Wasiting in a
dried under reduced pressure, suspended in ethyl
sgdeeateins50be REpsandesob) ectetietivst|and y2 viesti ngnder argon

oA GESsER BB Resl v 11 ate was o e et

g, YiBabdtB2%ahaslasyel bopaWhatkbusotathlyst such as

Pdz (dba) 3»CHC13, tetrakis(triphenylphosphine)paliadium,
dichlbrobis(triphenylphosphine}palladium(II), pallédium
acetate, etc.; a copper catalyst such as copper, copper(I)
chioride, 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
fluoride, sodium hydrogen phosphate, cesium carbonate and the
like can be mentioned.

When the palladium catalyst is used, as a ligand,

triphenylphosphine, 2,2’ -bis(diphenylphosphine)-1,1’-
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1H NVR (DMSO-d6 300 MHz) (8) ppm 0.72 (3H, d, J = 6.6
Hz), Step 9 0 The conpound (25.00 g, 55.90

mol ) obtained in Step 8 was dissolved in methanol
Higsphina leaep guds 6hat Lodneotasode umidedet Roxitde isplvent,
; s , 49.nnl) was_a nd t.he
e el Rt PR e o r S PR e (oo,
raltilowialg techeoell, tibepreashbdp textHsvetads: etc.), 1,4-
(foncentraggg undqhyreduced pressure. The obtai ned

it as GrESSPPEICTRABF et AYT RoY At deat 1 250 gne, water,
Potiaes] WH16RMRONALecbf- £849thad1 e/ CaiMOL @D oned.

i odonet hane (3.48 nm, 55.90 mvl) were added, and the

m xt utaRadhet icoppgracatadpst ehperacdr eaf or Ridgand,The

t] ) XE&Lur )0 into ice water caontaini
eréaihlye %g’éﬁ%%rli'c%gg?@?l‘;ﬁﬁfi ,dHa’nd—i ecg Facted W &6 V&E%ﬁ)ZN"
My b-Riest 1085 ) Ahe(@Rgan CHAY LT CNAST-WaHh eg-WMAH} watiethe 1ike
(three tines)_ 15 and saturated brine in this order,

Gt R (966 ov ePS sbaP uR? STt et el 1ot 9 manideon acetenitrile,
dn ldrale was16eneentr gt edyHpdgh ok eduerg: HI ?Sf%&csé;a@é%ol,

gi ve a yell ow anorphous crude product (24.94
tprtodutancl etc.Theteludeepr syuene (24d9ghg) 1l bt ataredoe
' t was di ssolved in dinethylformamde (125 nm),
et (4.95 g, 72.66 mml) and

Stert -Sout yl di net hyl silyl chloride (10.10 g, 67.07 nmol)

were added, and the m xture was stirred at room 25
t enper'dt (P€ FEPCLBARRCT NPl PnaCRdded’ tBr PHect e tiefhod 2,

dBmpades and he BeXbHESines sgsté@%@gafc#&e%mét droxyl-

ethyl acetate. The organic |ayer was washed four tine
paiatieoddngr redrbpifnecmpadndr il é8] ogecosdithanieud fateventional
fitery filtration, the filtrate was concentrated under
reduced pressure, and the obtained residue was
SJuer fd ed by silica gel chromatography (hexane: et hyl
acetate=1:1 to 1:2) to give the object conpound (21.86
g, yi &APPIHs 228¢ efER gg aPhalBeg ePY i 5@ BNV e
H 130Q¢ ( R -0 7
78 9H%QS;M?Z g.fsgb?gg%dd?]'??:ég%r%?? % ‘%%E‘,’e%‘?mal
mpthogl.g Hz), 2.38-2.49 (11-1, m), 3.91 (311, s),

?iii:%g%ﬁﬁ%ggpégzifggggugéHT25a’c§h6ge(%g%afgédabgsreacting
compound [12] with a halogenating agent such as thionyl
chloride, phosphorus trichloride, phosphorus tribromide,
carbon tetrabromide—triphenylphosphine, N-bromosuccinimide and
the like under cooling to room temperature in a solvent.

As the solvent, a halogenated hydrocarbon solvent such as
dichloromethane, chloroform, 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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The conpound (3.50 g, 6.26 mmol ) obtained in Step 10
was suspended in dinethyl sulfoxide (25 m),

bi s( pi nacol at o) di boron (1.75 g, 6.89 mmol), potassium
Pyocuatdonsmethed ¢, 18. 78 nmol ) and

f hi.s(.di phesphi r ne] di chl or opal | adi um
P[(ljo’d)ljc 'l% 'e?%ﬁgxﬁaﬁg ‘?%‘%‘M&wﬁfﬁ (153 ng, O.188
nmol ) mere added under an ar gon stream and the
nlxtuEg was stirred under 'eatlng at 80C for 1.5 hr.
After jal l owing to cool R® AP ngo ethyl acetate

dr08 Phe#ﬁeactio e, the layers were

and t he aqueou ayer was extracted with
acet at e. SHRd org ﬁ?c | ayer was washed with water
(thr ealat’i mes) -nd s@fur at brine in this order, and
dri ed over Bumsulf . After filtration, the
fiItr cen@&ated g der 25 reduced pressure to
gi ve a romn anpnphous crudé product (3.45 ). NVR
(CDC13 300 Miz) (8) ppm -0.07 (3H s), -0.05 (3H s),
0.78 (9H, s)R 0.82 (3H, d, J = 6. g Hz), 1.18 (3H, d, J

= 6.4 Hz®' H s), 2.362.5 H n), 3.88 (3H,
s)3 93 ( , 4—63-4.23 ( m Hab. 73 (1H, s),
8.64 (1 8.85 (111, ) .Stz 201lio o 410 N

nd (433 ng, 1.28
nol ) obtaiwed in Step 5 were di ved in
1,2-dinethor ﬁthane
tetrakis(trz% enyIphosphlne)palléaﬂun(O) (44 ngy, 0.038
mol ) and 2M aqueous sodi um carbonate sol ution (2.60
wiereg.m z2aglSymheleladdeddedhgedhebaykt ure was stirred
Eﬂﬂ%fr heating at 800C /0 for 30 mn. After allowing to
Co sat urated aqueous ammoni um chl ori de sol uti on and
ethylEanaMQteamermaaddedaso;hhstepaﬁtoﬁnpnmdm¢MInnemmthod 2,
t he Iayer were separ ted. The organic

o O Toeer BBnabs Bt ied: B BRPAGCHh Y rataous | (161 and

dHM%dﬂﬂéﬁtﬁMe&o”%ﬂ&@§hu&b§@k&@he After filtration,
the filtrate was 15 concentrated under reduced

fﬁ%ﬁ%éhre and the obtained residue was purified by
silicag hec*%r ﬁ%%%%%@h s(hgx !98 e%héé!f ﬁ%@%ﬁf%fi%ethod 2,

to give t oW anorp Sus’o Je conp

qumﬂaﬁﬁﬁb%ﬁBJNMBn(BBCthé@ﬁeMHby €8)mppat ify 00h¢ Ohydsyxyl -
0.77 (9H, s), : . .
protecting droup 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 tc a conventionai method.
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20 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 (3H s), 3.91
(3H, s), 3.95 (1H, dd, J = 11.0, 27Hz) 4.02 (2H,

Bypdugtigname6hodHs ny, 4.16- 4.21 (1H, m), 6.29 (1H,

g5 By penbls 25 odniqufal %f@f@fﬁ%@swé% group.

13 0 S 0 ->rOyNH - 1010, Si 7( The corrpound (200 ng

0.289 myol) obtained in Step 12 mas=—di-ssol ved in
chlzorsforem (1 m ), tri gfeticagid (1 m) vy or™
ada ] the—ntxtur S stirred-at-> oomtenp ur e
fror 30 Hfn. Jhe1rea mHxit ur e BRp 2cONCent g2

under reduced pressure, and the obtained RESI due was
di ssBfled in ethyl 5 acBfhte. To the sol ution was [28]
added saturated aqueous sodi um hydrogen car bonate

solution, and the | ayers were separaped. The aqueous 0

| ayer was extraltted with ethyl acgtate sand the Hai' o5

orgagic la vvasOvaashe_dJALt h sdt urlat e brine and OR
Led ov anesi um F~fdftra , th Hal®
tH)tgr &€ Was 1(?5i concen ré\t ed dnder reducedg% gssur to ¢

give ¢

yel | m rphous crude progtict (167 ng). | H NVR1l
(CDC13 400 2@m)S) p 0.00 (6H, s), 0.77 (9H, s),
085(3Hd = @1)119(3HdJ:65Hz),
2.42-2.48 (1H 03. 9%"“@00@ 93-3.96 (bH, m), 3.98
(211, ﬁg, 415421(1 6. 24" j

Step 6

Hat! Ha®

Step 8

[34] OH [a5] OR

wherein R® is a carboxyl-protecting group such as a Cj-s alkyl
5 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
10 Compound [26] can be obtained by introducing a protecting
group to the carboxyl group of compound [25] according to a
conventional method.
For example, compound [26] can be obtained by reacting
compound [25] with an alkylating agent such as methyl iodide

1> and the like, in a sclvent such as dimethylformamide,
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O-,..NHI CI'T o,Si- | i< 20The conpound (167 ng)

obtained in Step 13 was di ssolved in chloroform (1.7
pyridi ne (46 0. 564 mMmo and 4- chl orobutyryl

Wﬂﬂﬁﬁhxﬁé06§8@n33§0 BR§ a%@et%%dﬁhke@nalt He muasgiee of a

A Shid ed abah ARMLLeAPEEAL UrEeaf 0L 13 Mari8ite, sodium

reaction mxture was concentrated under reduce
lpmhssﬁnepoaﬁdszﬁmthgdcbdalaﬂd tlesi Uuee was di ssol ved in
th acetate To the solution was added sat urat ed
eous sodi um hydrogen carbonate sol ution, and the

I ayer gonpoengepasat edn BheoagueOus b@yﬂad@&lcﬁﬂd@ﬁﬁ@ [26]
with ethyl acetate, and the organic | ayer was washed
Wiithh GREFOUNGS ARdd aBBdr agillebEEPSHRIF URE Hydrgyiar heating in a

&LAarRonpat ! Oa§oh9hbeﬂyﬁfgrﬁ§ﬁf&@te é%éﬁ%%%fhér“f;4 dioxane,

order, and dried over naghesi um su ate
HJZﬁdQMHUM®xthhaheLttateahgdroﬁ@namntt@ﬁmﬂh&uukﬂter and the

reduced % essure, and %he obt ai ned reghdue

0T P S BERFERCGeP Ehr Gtht bYF Apfych 25 & balladium
daﬁary@&fq@ngnethaﬁ@&EQE Bri HeﬂY!ﬁhéQ@hQ@éﬁ@élﬁﬂﬂﬁﬁMnd
(164 ng, yield 82% ste as a_pale

D RT3 oh 00 YV SoB) hplae L bagbon BT o)bd

e X e

(3:.61 ,( Hdpper (J)= iﬁdidbkﬁﬁdStBQ 18kk) s)r 8 ﬂﬁkﬁdﬁé iHereof and
3.96 (1H ., 4. 04 H .,
H?%%]4gﬁfs PEe 6b?§e TPFh %? %Oé%sfﬁ¥W %é#bép%g?h
ﬁbﬁﬁséﬁdﬁH&Hmoi;ﬁGCéibbnﬁte$)soalﬂﬁ Kkt o ek ébfb&hé%e,
8 Hz) 1H, s), 8.67 (1H, s) Step 15 00

ROBFSUNE PLOSPRgLe. 23bekhplindbe afnddthe Stiep- 14 mas
Step 3

Compound [29] can be cbtained 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
tetrahydﬁofuran 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 obtained by reacting
compound [22] in a solvent such as tetrahydrofuran, methanol,

ethyl acetate, a mixed solvent thereof and the like, in the
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15 dissolved in dinethylformamde (1.7 m), sodium
hydride (14 ng, 0.354 mmol) was added at O0C, and the
m xture was stirred at the sane tenperature for 2 hr.
pA@@@@@@ afmenicamaehbbrideh sot wrd biredindn-etandoraeedattbe like
dtot crion mxture and .t he | ayers
868 B5EPablss MSREF Rt e ots Tt R e P et 20
Swieph 5et hyl acetate, and the organic | ayer was washed
with water (three tinmes) and saturated brine in this
orderInaﬁBedFﬁ@ﬁ %@%Peﬁﬂﬁﬁé§ﬂﬁﬁ%%ﬁkéﬁép?ﬂQﬁﬁtlon methOd iy
bl 9011t benf bbtoBLe; yas Soncentdal A@j;@% ound [30]
reduced preSsure to give a crude product (T as a
agcowd iggmto26 CenNvRE { ODEL 3nAi0odMHz) (8) ppm 0. OO
% H, 6s) O 77 (9H, s), 0.85 (3H, d, J = 6.7 Hz), 1.19
= 6.5 Hz), 2.08-2.15 (2H, m, 2.40-2.50 (1H
\ 23255t(1%Hsaihe dafndr ladlZIn Stdd { 2% grodictibnlmethod 2,
Hz), 3.90_(3H, s 3.91-3.96 (1H,_m, 3.94 (3H s9),
C@m@@u@doiB%iHcaﬁ)b840bva%a$ﬁ Ry ehi@;ﬂ@ﬁ%ﬂ9(ﬁh¢ GRrooxyl-

pg'oé%c%%gﬂgl_é}:oué %% %ﬁlﬁgo&gnli_' gﬁ%}s %1%91&%@ & ep %gnventlonal

mefaock.ude product (152 ng) obtained in Step 15 was
glssglved in tetrahydrofuran (3 n), a 1.0 Msolution
°P5 t et rabut yl anmoni um fl uoride in tetrahydrofuran

(700 itinl £ne. 698eMiBh)eass addesk e@nzl éfmpﬁﬁdﬂdﬂﬁbdMM%thod 1,
stirred at _roomtenperature for 1 hr. Water and eth

CRERCHPE USPd SaBeRSt BOERENPRARY | BRAGT KAUrETRAE] o ls with
Bu3EP303! CngandaLenaaLe0USe LY Ll nd SRR LA 1
MA h ethyl "acetate. The organic ayer was washe
omimpieunalt dbland saturated brine in this order, and
%rle% over magnesium sul fate. After flltratlon t he
"t fate was concentrated under reduced pressure, and

the obthaithedskpsi fanvasapuihfsedpby Filfroduction method 1,
(chloroforn1nethanol 9:1) to give the object conpound

Cogomgd 154y era ?ewbéaév@%s%fa%uw%%wug/e@crwwi to
Cle@ugtgg9013 400 MHz) (6) ppm 0.76 (3H, d, J = 6.5

Fiz), 1.23 (3H, d, J = 6.5 Hz), 2 08-2.15 (2H, ),
sze#39.51 (1H n), 2.55 (2H, t, J = 8.1 Hz), 3.56-3.61

(1H, m, ,.3.69-3.7 ) ( 3H,

S 2T e gasflepyith Shoi g S’Bé 5iaf)prga it impnod 1,
c®npotind8 [GEH, cdd, béd=obtdindd To¥zint Fodlc{ddl a dehotecting
6.0, 2.8 Hz), 7.58 SlH brnﬁ% 8. 57 1H br s) Step 17
gﬂ‘?élpc&ﬁ’péﬁ?ﬁdhé’%oﬁg 8re8P I?O%B@%Pﬁe 3th- Step 16

was 25 dissolved in a m xed sol vent of tetrahydrofuran

(1 mM) and water (0.5 nml), lithium hydroxide

nonohydrate (15 ng, 0.36 mml) was added, and the

m xture was stirred at roomtenperature for 3 hr. The
reaction mxture was acidified with
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oasl t of t ecnon6g. 2no) oti e nSe

f Eapelhopud( 8g. 3np) 2bandi t p1f Eape?2
erksti hnl hshn)al du() (. g. 05mo) i, -i ehxehn21lm wsadd2qgeuoi
Preodygddenonghodnt, adt emxuewssi r dudr hai gaOCf r 2i . At rcni
t of Zheci ntyct t naeeeaddth , )
ecj nnkuehaeswr eaae, adf eafjosl yrwset at dwt t,yctf
aBag Sttauaer n, ad@idots, M R

240N
@ ei talmuaeMB dudr r-dedpesr, aq iti eelu

sol utiog.of th ound (@y F0,
tai hed in gp 6 S Ex e{)he c%r%r%)oumg

O 33 nmol) 20 obtained in Step 11 of Exanpl e 2,
tetrdkils(triphenyl phospHpdie) pal | adi un{0) (75 ny,
0.0065 nmmmol ) in 1, 2-di met hoxyethane (2.1 m) was added
2M aqueous sodi um carbonate solution (434 W, 0.87
mml ), and the,m xture was stlrrech under heatlng at R
80C for 20,m r : a_the reactiq

o tHe Teacti on Hal

. Tecm er ai

3

et-hyt—acet? |t er—wese addd

m xture, the yers were separated-=and the aqueougs
1¥5R? vasggytact ed wiBRPEét hyl®/8cetane. THERDNDIREH o
or gani c Iayer s washed twi ce Wlt saturated brine,

and dri ed oveg?ﬁjsodi um sul f at e. tg{ filtration, the [40]
filtrate was concentrated unde educed pressure,

wﬂmiduheRﬁbtfﬁruﬁjamiﬁdygaotwaalnqrgﬁbeﬂ bchThﬁibenzoyl group,
rof rm acetone-6:1, devel oped tw c%% Igi ve a
guﬁurPPBd EPBEUE’PtY%@aﬁﬁgnﬁé @ P v
H@ﬂ%ﬁ%@%&%o&@h'@rogbeﬁna 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 & 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 [38] 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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The crudely purified product (68 ng) obtained in Step
1 was stirred in tetrahydrofuran (0.7 m) with a 1.0 M
sol uti on of tetrabutyl anmonium fluoride in
cepdihhydr oftd athg 154kepl 1y Eibmesitingt coperundnpar at bpe
h h e [ d
AR e R BB S IS RIS 2GHROLEE ik
t he aﬂueowxamﬁwer mwmpdﬁﬁdeﬂﬂaﬂjdadIbeebbyblaeatayereactlng

The conbi ani ¢ | ayer, was washed fqur tines wth
C@I&Pawa@eagﬁf gh AT B d TR ATSh NS 41 OTAREerD @

sa‘)nbéﬁ@t sem ibecfilisal ecé/asargﬁamﬁmﬂa@; eGa4R4er & mixed

reduced pressure, the obtained 15 resi due was treated
swltfﬁn‘ét hlyer@@ét@mcé thandl thee prieciosin deewegeitiigewds under

L f||trat|on and Lve . th

SOHL 8L R AT o0 0 gty BLKeuLh PRLEEE oy
aﬁﬁhh@ﬁéééfiﬂSaéﬂ@ &&ﬂ)ziﬁﬁ gﬂnﬂeﬁ)ﬁﬁidﬁﬁﬂouid J 3% 16ufder

Fhé, 1.24 (3H, d, J = 6.5 Hz), 2.42-2.52 (1H, n}
Co0gsng §y %;H_pwnaiea@@lcgl@t (aqem d:em\peraﬂ;lr@a HZJ}X ternatively,

7 7

cppEfts et SRS 1) v Bl 087 1n che

pEebenag, 086, azc@tall:ysémsucrt) asp. ﬂcﬁll(ald—iurrcmbaxbosﬂ Brel theglike,

8 dhiBuhathsd e 0 0t ety Bl iR - segpyd acetate,

aandxkit bomwhydtmr@lﬁf naxd hiyteke aI:ekd 3 inday r@cﬁ&%enml )

were stirred in a mxed sol vent of tetrahydrofuran

at3eePREES ahdrOMAtL BPTRABD1FE) at room tenperature for

SﬂeFrq To the reaction m xture was added a 5% aqueous

pot assi um hydrogen sul fate solution, and the m xture

was ekompered { WP Lecan tibe etthiyd Lradtiat elntTvehcdmy megprotecting
n er_was washed tw.ce mnt at urated bri.ne,

TaRABaF Pet ity BS P ERNE P T are L, 38T R g Y 12

cbbbbhﬁﬁﬁn&@Sméﬁﬂ@@ntrated under reduced pressure, the

obtai ned residue was treated with a m xed sol vent of

hexan&®et ﬁiiﬁmﬁ?:%t a‘t’}éenalﬁd %ﬁetSFEcPBF%Y%ﬂI%W% S e
c%ﬁbbﬁﬁ&e@BQY Ehhtﬁétbﬁﬂaﬁﬁgddﬁyega &; d [38] with
pressure /0 to give the object” conpound (28 'ny, yie
d96%prasbatwhi décsobpoate wwmqmmmm Yrgjer heating

. QP : 3 : = B, 1.16 (3H, = 6.8
e s148nt’ glgd(ql?—é Fr?‘?r%?g%%%f%a? A%i‘dHrﬁk?e FigE 3. 73
sgéd, 5m), 3.75-3.82 (1H, m, 3.94-4.03 (1H n) 15 4 04
(2H, s), 4.06 (3H, s), 4.83-4.92 (1H, : 17-5
(1H, ﬁ%’ thegpa 99183%&% ay,1i%. ‘@%ef’? %30% 1W°%Ct%orh6“9th°d 3,
c@ﬂﬂﬁouﬁb %5&111: Hoe S%bt§1§gd(ﬂ1!7| h§i®%é-r§a1f‘ﬂl<§1]€ﬂle By Bloxyl
Exanpl e 16 20 Step C cozlicv
ggoml @focgmmdnﬁl uop bb@ﬁ@@r@m@u o (25cepvarsol ol Jmeidsd.
di ssol ved in concentrated sulfuric acid (250 m), and
Ni odosucci nim de (30.6 g, 136 nmol) was portionw se
added over 25 10 min under cooling in an ice bath.
After conpletion of the addition, the m xture was
stirred at the sane tenperature for 30 mn and at room
tenperature for 3.5 hr. The reaction m xture was
poured into ice water (about 1000 m ) containing
sodiumsulfite (14.2 g, 136 mmol) and, after stirring,
t he
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30 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,

Wrigigyy matheditfite solid. |H NVR (DVBO- d6 400 MHz)
(5) ppm 8.21-8,27 (1H m Step 2 The

conpofind (40.4 %% 127 mdl ) ®dbtained in Stegd 1 was o o
di'ssoryed~in t et abydrg 3 00 M), g M
sol n of % Bof ané ralhydrof uran conp OR

@t afiydr of uran (k90 i ,"NI90 mmot-)—wes adged 3 -
at” 0QwmVer 20 mi n under, gon at nosffer el ter "
conpl etion of the drop®i seladditBen] the i ¥fur e vva,s)\/R
sti rpﬁg at room tenpe a]tur%Rfor 20 m n and then Vn?er R
heat at 50C for 1 HPL After allowing to cool, 1.0

/0 Msolution of borane tetrahydrofuran conplex in

t et rahydr of uman (100 nlg, 100 mimﬂj(oﬂ@yalddedRadropwi se |

to the reactilon n ur gL over » m npgnder j ce _co_ol i ng

and, after of®t he dropwi s&> gdtiti on or™
t_he_nﬁth&ue WELS ot 2g-at room tenparat ur
and t hen®dAd [, heati ng lat 50C 15 for 1 kthm

n |
N
cétep eti on of the reactigh, 1N hgdpochloric Heid (30&)/‘YR6
m) was added dropwi se uoder ice-cooling. Ethylc)-c1 by
acetate and saturat4l brine were added to the nmixture, ®
the | ayers were separated, and the aqueous | ayer[44hs
extracted vvitq{a et hyl acetate. The conbi ned organi c

| ayer was washed wit urated brine, satrirated 0 0
aqueous soOdi 1

saturated br fder, and dried ove

sl fate. @hwerl fRItr the fiTtrate 3 R N
comegntrated wnder re bress 0g crude 6
proguct (40. _Qzﬂ S aqpal ﬁpyel I ovu\flgtgpo%i d. 25 ep 3 R'/l\/R
The crude produ %2640.0 g)  obtai ned in Stepe2-vey, OH
di ssol ved in di yl formam de (200 ml ), and im dazol e
(11.2 g, 165 mmol) ‘was added. tert-Butyldinethyl 8iilyl
chloride (23.8 30 g, 15¢ mgol) was added under cooling

in an icegbat and thel mixture was stirred at room
tenperature ' i détzole (1.3 g, 7.9 nmol)
amd—tert - hutyd i | 1 chloride (1.91 g, 12.5

~

r de,

rrgtol wef®)nf ur t h apd the mixture was stirred
at'°p omterrp(;’i‘\ature f <7 hr. Water and et hyl
acetate were— (o, OH

[1-4]

wherein Q is -CO-, -COO0- or -50,-, p is an integer of 2 to 4,
and the other symbols are as defined above.
Step 1

In the same manner as in Step 2 of producticon method 2,
compound [41] can be cbtained 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 conventicnal

67



i0

15

20

25

30

35

5 added to the reaction mxture, the |ayers were
separated, and the aqueous |ayer was further extracted
with ethyl acetate. The combi ned organic |ayer was

four times wth saturated brine, and dried over
sodi u I Af b4 rat i
concentat e inger “Feluled o orbs e karpRel roup, the
dﬂnnnﬂ&ﬂtmmﬁKﬁmebwasapmneﬁledtbyysmétned@ehxﬁ1as treating

Chrog%%gg@ghy (ea}yileaglgggf 2w§if}gp>§/)es<t& 1?%19 hydrochloric
a?cQLd din BHWWRaCEREE3 400 Vo) + £&pe PREULO; 11_2re£e§lﬂnr%5)compound

95(9H S), 4.70-4.74 (2H, m), 7.74-7.79 (1H
‘Glp with hydrochlorig- préfahe [2002hYYro@sranded taomn

I e aII chl orof orm

’Eer{ﬁﬁ%rdd Conle ytI %%2?@89%8[%;)3%}18 ?fj' EH(P)KL (lﬂoxane with a
4@1d&£bnrmms@@wnbepybphgspbkﬁoin 20%1di?x®m@aﬂghhyhzos

15 26. .) and cesi um carbonate
tfﬁﬂﬂ%ra 7 &ég%%%%‘ﬁr@ wa UEEPPr g8 ﬁﬂfafé?u%ﬁ’n b%grﬁ
GHIBERNGRE WAl H @Rt 6RPeRhakYiE LOYdP0afl MhdDT phol i ne

(14.8 m, 169 mml) was added to the mxture, a
%ﬁﬁRﬂ3on of the conmpound (50.6 g, 121 nmol) obtalned

n Step, 1 2 de
{he m Xt rgﬁﬁ%§ﬁ43ate %ﬁd§P£$g$FH1g¥g?§%%9ﬁng ﬁﬁwpound [42]

wﬂﬁhnmqmpdumd:an] hedane cc400ngl Yowasattdgdin ta td@lvent such

ture nd the m xture was stirred. The
ey L TON e naCot PRy LhACer  Be oF SV eR o T R Bugh

cC1QiHltcﬁ:cﬁ[éi:Ha|ﬂ1% | psolublre Bt @Eh?h wastyeshedo Widdl and the
et hyl acetate. "The 30 conbi ned Itrate was washed
Wi e Vit dheamdesangeapéd 2bbRrAe €>tlﬂhcé§‘> tniethsl onies,
iu e.

P st PY R B G e b b B Py e ana
tthee Jdbteai ned resi due was purlfled by S|I|ca ge
chr omat ogr aphy (hexane: ethyl acetate=50:1 to 30:1,
U Ker 20: 1) to give the object conpound (22 8 g,
yi el d 0@l g45)pake- vel bewadhka bil MR, &0 é&@p d [44]
M) (6) Q%pm 013 (8h, 5). 065 (9 SYRE 00 Stboun
t(cuquﬁlzaélsm 30ger( SROLARS n07hee2wgs}n 8. gglvem)ts such as
o(ﬂ'ﬁ%t) tar?r%én del,] §F8toﬂltr¥j§rss%}g fa‘Qd%%u?ax@ @gluene and
et rJahgﬁdr dfrurtae @2é@enb)a ofi 4. Dabkseliuhi @a sbdium carbonate,
t trabut | a niumfluoride_ in, tetrahydrofuran (90.3 ,

HHCA GO AP RS nhHOa P SAGTEE” PRt aP 8- Wkt T aoxide,
@dm@my%ﬁrl@%qp@b@bgrsgufnorlyérmae Brhnenang; gt hy!
acetate were added to the reaction m xture, the |layers

Xeparated, and the aqueous |ayer was extracted

Wi th L. .a t rgani-c
washe %'e %%%%eﬁgﬁggg urabegggg %egknp%ﬁggé%yg method 2,
aﬂmpahndxiﬂyﬁércsndbennbhbﬁaéd bf eetmihktiati bhe ﬁﬁuroxyl—

he filtrate was concentrate der reduced pressure,

R Sl bR %egpaaeuﬁ&sqéggiFpgarg§ngiF$c% gepventional
&Heymt ography (hexane: ethyl acetate=2:1 to 1:2) to

ive the object compound (15.2 g, yield 96% as a

Fe-byel | ow solid. | H NMR (00013 400 MHz) (8) ppm

é (7)9HZ 8%&1 g’am@ ma%hg§ gsogn( étlépnjl 34:' pro& gltigﬁ Iget:hod 2,

compound [I-4] can be cbtained by ellmlnatlng the carboxyl-

protecting group of compound [I1-3] according to a conventional

method.
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The conpound (2 g, 7.6 mmol) obtained in Step 5 was
di ssolved in chloroform (20 m ), triphenyl phosphi ne
(2.39 g, 9.10 mmol ) and carbon tetrabrom de (3.02 g,
9.10 nmmol ) were added under®™&&5oling, and the
niXtuﬂﬂwmﬂ&h&IMPb&@q@&anQﬂb5cbﬁ%@@ﬁ@Ik@ﬁtéé&aé@h'Bﬂlthe
Tri phenyl phosphi ne (0.597 g, 2.28 mol) and carbon
G drﬁ%dé’ (GhesprgseptoInHABE}ONere Rtk ceitfol aahiely
AR H MBSl hedeBl T BOM! EIRELALULE 100 S 4
After conpletion of thé reaction, e mxtur'e was
ronberiticat e tiede: heedoced rpr essuret e Andetiies Dbidinediay of
easi ue wa .p%rified [0 by silica Igel chr oyt ogr aphy
E{%é“)?anees:’et“ﬁvlc 2 E&Eal8r 56910800 § TR 7% el Y b} et
mammaund (2.20 g, yield 89% as a white solid. IHNW
CDC13 400 MHz) (8) ppm 3.02-3.08 (411, m, 3.83-3.89
S‘(‘Zﬁﬂ,ln), 4.46 (2H, s), 6.82-6.88 (1H, m 15 Step 7
To a solution of the compound (55 ng, 0.17 mol)
@btai ped in Step §;and thg conpound (141 ng, O0.25
obt ai'med™t n St\*lf of Exanple 2 in
1, 2-di met hoxyethane (1.7 m) were 25 added
tetraki s(triphenyl phosphi ne)pal | adi un{0) (6 ng, 0.005
ol ) 3wk 13M-aguegusrepdhyBy cagbogat es sOb Ui ou s 3317 mol) was
cﬁl’, Q.67 nmml ), and the mxture was stirred under an
o VethespKkerecnihdateHeanl figrac 80GIf 610Q0uki n.and N-
: IO f sHhe r ti yl . ac te and
R CaTEabsed B 2ng 1 3 P Sl sa {0 At fpthe avdea
dtaypefsonepelseparfdited; @rd ddmplaquieaus ] agettnef, the mixture
extracted with _ethyl acetate. The conbi ned organic
R S e WEE S0 SPUE WPTROCATRr St B0 br  er il ar i %apm
tevefersdiremeouwl fat 8y Aftigs fddddadd ot fdd & ed into
was concentrated under reduced pressure, and theé

615t dEvéd lésSrdteRasmplr pfifed Bytlssediyrasyefite (14.90 g,
f ; C =5: i h D
g Lo O T L B B

obj ect conpou
Canpdephieds byolfid L raHi MVREODCEEs¥O0 with water. The obtained

NVHz) (8 -0.,09(31-1, , -0..05(3H,

%?l}é§§égg F6?§4E§ ,H,§gé8??¢u?§§?ﬁ©f%1ﬁ§cﬁ?fquor 8 hr to give
thHe) 02532+2c0R0dbAany 42. 83- ;9?£éfﬁn§5§)7§b3aq&5fﬁibrown
3.89-4. 08( 10H, ) , 4. 15- 4. 220111, n} . 6. 60- 6. 66( TH, n) .

SCHiCs) . 8. 27(111, s). 8. 65(1H, s) Step 8 s),

"H NMR (DMSO-dg 400 MHz) (8) ppm: 8.06 (1H, dd, J = 6.1, 2.2
Hz), 8.22 (1H, dd, J = 6.4, 2.2 Hz)
MS (ESI}: M- 299
Step 2
Gl ! CoH Ci !
Cr 2 @”0;{
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 ml, 20.00 mmol) was added dropwise at
0eC. After the completion of the dropwise addition, the
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6.5 mM, 6.79 10The conpound (96 ng, 0.14 mol)
obtained in Step 7 was stirred in tetrahydrofuran (1
with a 1.0 Msolution of tetrabutylammoni um

KFWG&F@dEaFnWPéFPthﬂr6@%@aﬁeW§ﬁ§?UHIe{)ﬁﬁﬂﬁﬁﬁﬂ)foraﬁdhrf and
hh%%e@'ﬁhﬁé% %@%zﬁk'Eé?dzaﬁrrOQﬂkigﬂgE!aE% ﬁkgr y8

acetate and brine were tof feactlon
hysingickigrec ahedlayérmlMewessap&ﬂakhdmmm%ftmmggmuega&tion
. r. was .extracted with ethyl acetate. The conbi ne
T e ARGl O PERGE RALRBUNY wi TRe WL SER (I3 & AGed with
cang ldaicedaower g drgsild at8re ARl whishiegalii @R, whher,
filtrate was concentrated under reduced pressure, and
SehErghedi AgHerasi auéliwashydredsr bt tst [ddatgen, water

R P or e hano1 Lo T 3 S Ve Tho b S ST
S@igaﬁg, Hfedd Bi1PYst arpalrey diliowasel wds concehbrMVERI under
r%ggg%% §935Q5¥é (Skgpthe obtalneg're31due was purified by
silica gel chromatography (hexane:ethyl acetate=6:1 to 5:1) to
give the object compound (1.70 g, yield 89%) as a white solid.
'H NMR (CDCls 400 MHz) (§) ppm: 1.83-1.84 (1H, m), 4.74-4.76
(2H, m), 7.65-7.70 (2H, m)

Step 3

F F S;%(
o — O
[ |

The compound (1.70 g, 5.923 mmol) obtained in Step 2 was
dissclved 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 mixture Was extracted_with ethyl acetate. The organic
layer was washed with water and saturated brine in this order,
and dried over scodium 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 (CDCls 400 MHz) (§) ppm: 0.12 (6H, s), 0.95 (SH, s),
4.74 (2ZH, s), 7.60~-7.62 (1H, m), 7.68-7.69 (1H, m)
Step 4
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d,J =6.7Hz),1.23 (3H,d, J = 6.5 Hz), 2.40-2.51 (111

m, 2.88-2.93 (4H, m), 25 3.62(1H d, J = 14.2

Hz), 3.76-3.81 (4H m), 3.87 (311, s), 3.96-4.04 6.56

(111, Step 9 (411, n), m, 6.8
F

F

{
S ci

| »

0

/Si\

Palladium(II) acetate (448 mg, 2.00 mmol), (*)-2,2"-
bis (diphenylphosphino)-1,1"-binaphthalene (2.49 g, 4.00 mmol)
and cesium carbonate (9.76 g, 29.96 mmol) were added to 1,4-
dioxane (40 ml), and a solution of the compound (8.00 g, 19.96
mmol) obtained in Step 3 and morpholine (2.62 ml, 29.95 mmol)
in tert-butanol (40 ml) was added dropwise to the
aforementioned mixture (washed with 1,4-dioxane (40 ml})) under
an argon stiream. The mixture was heated under reflux for 24
hr. After allowing to cool, water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
organic layer was 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
chromatography {(hexane:ethyl acetate=8:1) to give the object
compound (4.29 g, yield 60%).
'H NMR (CDC13 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 (iH,-dd, J = 5.4, 3.1 Hz)
Step 5 .

F oK
Ci 0~ ~ Ci
e

) O

0

OH

The compound (537 mg, 1.42 mmol) obtained in Step 4 was
dissclved in tetrahydrofuran (i ml), & 1.0 M sclution of
tetrabutylammonium fluoride in tetrahydrofuran (2.99 ml, 2.99
mmoel) was added, and the mixture was stirred at room

temperature for 2 hr. Water and ethyl acetate were added to
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4.15-4.28 (1H,s), (311, 7.66 nm), (111, 4.52-4.61
s),8.56 (111, (111, n), s) 6.49- The
conpound (73 ng, 0.13 mmmol) obtained in Step 8 and

g maﬁﬂmmr oiderepndhydiayer¢ 1deny, s@p@6: bl Janeridhe

SR 1o B dagfbUell el LR AL SN AL A over

wat er room errpera ure

drtchiyim acdtfatre . anufs% afjleotst pot asHaumiydiagewas
sul fate solution were added to the reaction m xture

‘%Wﬁ%f@r@%%eﬁﬁ?&?@& PARASYRE: atfife oz | et etk residue
5 e nactied oW By %tlli)ilcaa%@tlahﬁroﬁgﬁoﬁg ped, of gan & hyl

| ayer was washed twice with satura bri ne, and dried
v tErlsddi tm gilvEatse Abtertf tbtpaehdn(3thend i |tiekd 84%)
W%%a%? 1centr g %p under reduced pressure, and the

thimed reS|dUe was treated with a m xed sol vent of

‘AexERe-{ebhyl Ieetaie. (Fheppreciipbbated, selid was. 0 Hz), 3.08-
call ected hy f||trat|on and dried to@glve t he obj ect

Torfoodild 18 rsdi-8d 31 BONNAH DVBO- 6740029 19 15 §3h,H2) .

Hz 3. %03 3.75-3:82 { 1
10 63)83] mg %lddzb(:[”)é‘ 03 ,?,400}6&? (Hé"'g)8”134§{073<(§2HJ <, 5§ T 3.0 1z)

%8@1&!1)9213’(*1|246n) 5 17-5.23 (1H, 20 m), 7.05-7.11

Ejiy) 7.46 (1H, s), 8.01 (1H, s), 8.88 (1H, s),
4 (1H, hr s) Ms (ESI): M+ 551 Exanple 17 Step 1
HCO2H 25 WO 2F Fl uor o- 4- met hoxybenzoi c acid

@ q 147 mol ) viéds -t | ved in concentrated
su ric acird—(¥r5 nl)52and N odosuccininide (31.4 g,
140, ol ) was portlon e added under ice-cooling over

So[dﬂn After the conp ion of addition, the

The compound (1.00 g, 4.07 mmol) obtained in Step 5 was
15 dissolved in chloroform (10 ml), and 3 mmol/g
triphenyiphosphine resin (2.04 g, 6.11 mmol} was added.
Furthermore, N-bromosuccinimide (2.03 g, 6.11 mmol) was added
under ice-ccoling, and the mixture was stirred at room
temperature for 40 min. The reaction mixture was filtered and
20 the filtrate was concentrated under reduced pressure. The
cbtained 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 solid.
"H NMR (CDCl; 400 MHz) (8) ppm: 3.09~3.11 (4H, m), 3.83-3.86
25 (4H, m), 4.46 (2H, d, & = 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

R ke
HN™ 70 ,
0. A OH Q\,O\/‘\/o\/

Boc-D-Ser (Bzl)-ol (Boc-0O-benzyl-D-serinol) (10.00 g, 35.54

30 mmol) was dissolved in toluene {50 ml), tetra-n-butylammonium

7z



10

15

20

25

30

35 ice bath was renoved, and the m xture was stirred
at room tenperature overnight. The reaction m xture
was poured into ice water containing sodiumsulfite

hydmogenas ks ) (1 -2%d 9hé - Fbx nieréd ) wvaSNseiveeds f opdilum

[T recipi;tate l-i,d S I by.,filtrati
Nar AR P BLISC Mo 2B KEBGBER SR PN g T ' P06, 6
ek drieact ahibdst ianded hienmétzhanel wh250t it yeat 2906 &0r
1 hr. Afterdﬁjll%v&n to_cool, the solid was collected
BRI it ¢ it t RECBBFBLEPR ohpotmd 2% 3f mmol) was
yaedd 499 @ &iwhite $Qls Gurther stirhbEUNWR (OMPQ dBoerature
400 MHz) (8) PPm 3.92 (3H, s), 7.03°(1H, d, J /0 =
fgc B Hy)hr 8. 2be( tRiaclion migtureizyas 1Sxtiaqtidd wirths)toluene,

Q - nd.(21. .4 72..2 mol

B Praendced oy it S SR KR st ndra Fa o e ana
d hi eoh yd v eoh Inergrahes 30 <8 1t e2 1 7246 APl )t dation, the filtrate

di met hyl formam de (56 ill, 0.72 mol) were added, and
¥3ie ‘?ﬁ&/ﬁﬂterw 9eredeGNGer RESEFHGSat 2RECLR®r Ot Bined

stiHUE”Wé%'ﬁdﬂﬁﬁ%@&.%@”%%ﬁﬁ%%egeﬁfEﬁEoﬁEk@%&%ﬁ%%?

cool, the reaction m Xture was concentrate
tharnsr gihedls @oetadied4s Ubj sot gdveothzeobrept ccompound (10. 49
i std 1] atiQqn with toluene twice to give the 20
?’eyldéuleqa él%qd m xture of ethyl potassium nal onate
24MB geotas 40mINHand getspahydr.ofiur@n, (1250mk) 7werez), 1.44
@ﬂ{jed tri eth)yl am.ne (30.2 m_, 217 mml)l and magnesi um
orilde 1L 4‘?'9@’,7 16514 ™o Py 205dd 9¢nd Lit xPur e?wad (2H, s),
stdzrebander, 3 argon-at wpspher e, 25 at room
tenperature for { hr, and stirréd at 70C for 3.3 hr.
SR M s mixture was dropwi se added a sol ution of the
resi due obtai ned above in tetrahydrofuran (50 nl) at
the sane Ot epnperature over 915, mn and then stirred
er hedtg for_30 m run Adter allowing to cool, 2N
hiorl.c- aci d (1780w as 5 added dropwi se to the
reaction mxture in an ice bath. Toluene was added to

the mpHdr@mRRed heol.ayers weroosppaiat 88talh€d in step 7 was
organic |ayer was washed with water, aqueous sodi um
@ car Peidracsol(Mifonl(tweef madladien—carbbns(1.10 g)
e ] e S ent.r nder reduced
e R S RN P Efa PP PPRaRT ofina the
miitthiteo lsen esttivireel o gove thepebpeatrecaspound 4(126. Ohe

,_ yield 989 as a pale-yellow solid. 111 NVR (DVSO d5.
é%ﬁ?%ﬁ%ﬁ Wﬁféhﬁﬁnwaf.%?EF§H?thh§Oyg$.@e yg,(ng Eplelltrate
was3.chrideht réttl Gdlderdreduted Brdssud. ZoHg)veB8a20ryude
(1H, d, J = 8.4 Hz) 0 CQ2Et
product (8.06 g).

'H NMR (CDCl; 300 MHz) (§) ppm: 1.20 (3H, t, J = 7.2 Hz), 1.46

(8K, s), 2.76-2.78 (1H, m), 3.47-3.84 (7H, m), 5.17-5.22 (IH,

m)
Step 9
0
HCI
HNJ\OJ< e NHZ

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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OF N The compound (26.0 g, 71.0 mmol) obtained in Step
2 was 10 suspended in toluene (125 m),

WeELdaY R ThE Ty e Sao s i e PR 22

sati r82Q Ger 308 hémpé&&@ﬁr@'f@MABQEthQOQﬂmaE@@ction mixture
reacti on m xture was concentrated under reduced

W&ﬁeé@@rﬁ@ntéﬁ&%ihénaﬁrar%ﬂf:@%s%%swa% Hurdified syrude
p%lo|dlu% ge| %Sgghronat ography (hexane:ethyl acetate=1:1

to give the object conpound (25.0 g, yield
BSWRaécaCipal@wedeow S(DI pplm 1H. AMR{BIDVBE db 400. 0ViHz))} , 3.53~

550 W "3 830313 8 (B 1ol od i ) yeos an,

bl:258Hz)770(1Hs)784(1HdJ 8.1 Hz) 20 .
Step 4 00 CO2E OF OH The conmpound (700 ng, 1.66
Mr?’l"rdlE)SIébt HimeédOi nFseepcgmapdnd) tert -1 euci nol (234 ny,
129 ol ) was stirred in chloroform (7 m) at room
erature for 2.7 hr. The reaction m xture 25 was

mnat ed under ed pressure, ethyl acetate and
e residue, and the |layers were

B§epar st ed. The gFgam c layer was washed with water

(tw ce)-papgobriReublob8hso0kdgkiqanss drd ed ovey SOy was
sul fate. After filtration, the filtrate was

dé@ﬁ@éﬁ?ﬂatl@ddaﬁaéhy%@%@ml@@ p%@sxmc)e, tRP g sl \Mﬁrtl'@nate
h 8
(2060 guségg%?g%%v%a% ;Zéd irﬁ@t ane (9,33 149.81

ng) otaln vvas stirred
RWOtlh petadsirtirecartidadt enc(i6891a:r@ cdoig:gnqmuh)dlﬁhéi mixture was

Ifo 8 un eating at 80
%\%&rﬁu gﬁ‘lt rﬂ?f“ege@éﬁﬁgjé{lfr% et r eadtS 6&‘39%&10& migfure was
agideyl tacehate Weheaafded &@etb@ £€288t (0N M X! Wi e mixture
| ayers were s;garat ed, and the organic |ayer was

W\ﬁésﬁéarﬁwt@é ERevhiBes Theh agtlephsatelate waghe organic
l%§%&a%%§dwggﬁéﬁ With Qng¥£ ?f@ﬁ?tglm g alh g%ﬁhf&%@d brine

ofgani c | ayers were conbi ned and was d W th
iThé&hdsgamider), agetl vasedr bedr ovedisodswuhi st f athdteAf t er

f||trt|on he_filtrate was concentrated under
R donr b 5 L aE G oa e o ST b Ead e TR cuged,
p&@ls@mlras3ooghve8§e@r§d80product (24.90 g) as a pale-yellow

solid.

'"H NMR (CDCls -400 MHz) (§) ppm: 3.93 {3H, s), 7.33-7.38 (2H,
m), 7.82 (1H, ad, J = 7.7, 8.6 Hz)

Step 11

/@ECDZMS COzMe
—
Br F /Q: F

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),
dichlorcbis (triphenyliphosphine)palladium(II) (377 mg, (.537
mmol) and copper (I} icodide (61 mg, 0.322 mmol) were added in

this order, and the mixture was further stirred under heating
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The crude product (931 ng) obtained in Step 5,
i mdazole (170 ng, 2.49 mmol) and
tert-butyldimethylsilyl chloride (301 ng, 99 mmol)
a\her@ Stferel hp divkiehypLépPHantdec(soal) *ahie rgoprtion mixture
I r r | \t at,
ES0ea 26 68 FRotalcer SRS P MO IR Rex, and
t@epéhatedteawdsthenoegﬂnatedawmmemwmedMﬁHﬁxpnmsﬂmrwateEthyl

tw ce) and ine in thi rder dri ed, over, sodi u
SteEEL BN varer veac ot e e ot s TR, e
1cQREeNLLaLedcYRERT o f CONEQ Or IPE ESSUE Sus andl, d 60D 13ithed ted
residue was purified by silica %ggfchronato graphy 25

WiHE SEvet ﬁyetaé@t at‘Jéhﬂz Fgare- Qi etrhera@bw@éhedowbhndater

| S t
CEDCTTU G T ET e o oo 585 3 )& G e 2R
dﬁﬂﬁ&t@QH.Aﬁﬁer]fiﬁtiéﬁioﬁﬁ thbéﬁhkﬁﬂdtd wab Eoicénthted under
3.99 3H s), 4.0 -4.44 (211,_.m
g?q%geél reaaurg,_a 87thg ﬁaing% @Qg% i gss(quﬁfled by
s13%h o8h, cﬁr%ﬁaﬁé%iap§} ﬁﬁéﬁaﬁe5@%@9Kt%5étéﬁe4ﬂ531 to give
conpound (200 |) obtained in Step 6
t@%@@]@%op&ﬂ@?énﬁoﬂénoég% nglebdsqumf@watﬂpmraﬁsuamps as a
tg} €100 ng, 1.02 mol) and 11,1'-
F phenylphosphlno)ferrocene]dlchloropalIadlun(ll)
1H| nhkomn@mm@ @mzl) (ednppbex (08267(98, 0d) ym®I 93 i (BH, s},
suI (2.m) s_sti d er heating
%ggc oigﬁ hP ’ # E? i@ﬁomﬁ%ﬁ {o c%df ?ﬂﬁplacetate
g&@@,w@ter were added to the reaction m xture, the
| ayers were separated, and the organic |ayer was
washed-nthMnat er (tw ce)aptPArine in this order, and
dried 2 sodlun1suI;%;4i3£¢ter filtration, the 15
ﬁ J Tate was concent rigfed under reduced pressure to
gnve a bl ack-brown anorphous crude product (241 ng).
Step The cr pr oduct ( 41 ained. in Step
7 g0 cEBRAGUd (¢ 126 fig, ©0f A8 |§£?ﬁ&%ﬁ4m&P|%FeP 11 was
dBle 16-0f lﬁxaaﬁkgh%@aéuran (25 ml). Water (353 ul, 9.61
tetrakls(trl phenyl hosphlne)palladlun(O) (20 ng, ‘0. 017
PE!)) aRer e r3n Rel \‘ﬂPiLHtJLOQ @fnﬁ@ﬁ@&?@tﬁh@f@nQWW)flwlde in
onat e,s t [gn%
t%&&%%ggeg%ﬁ g1gggenvgtu9egagsﬁ§$%gre d un ercﬁea ing' and the
matktB80€ fwers 3Q@imrad 25 @hEesamélbampgrabun®ofore3mym1n Water

acet e .and er were ded to the reaction m xtur

S A Rl A o e rt S e el e and. the
M%Ii%d weireh sWahert bW CRle anydide dyd s wIIRIG with water
and dried over sodiumsulfate. After filtration, the

(ticedt enfasaEbratatr Ar édeuhtleEh} 8doE@er prard (el edmyer
s*o*a%u%b%%'l'%%qﬁfesﬁx & Mﬁfé:@de@ge Sf;llt%t%el 2% o

chronat ography (‘chloro orn1aceton to give

coljcect: retrpounde2tédnygedSpyeebdr3%nd shepshtabnad residue
br own 5 m -0.10

T 908 S 167 9669 PORPLayToTh g (SKanG)SthyL
abedlte3hp: ) do= gzvg kﬁ% O%Fgét §®Q%oﬁﬂﬁi ﬂ@52 g, yvield 91%)
3776-3.80 (4H ny. =155

alz B, PALleAbEoMn aolsd- 15 5 Hz), 4.09-4. 20 (2H m,

"H NMR (CDCls 400 MHz) (§) ppm: 3.26 (1H, s), 3.94 (3H, s),
7.24~7.33 (2H, m), 7.90 (1H, dd, J = 7.8, 7.8 Hz)

Step 13
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10 4.35-4.43 (2H, n), 4.54 (1H, dd, J = 8.8, 4.4 Hz),

6.51 (1H, dd, J - 5.5, 2.9 Hz), 6.75 (1H, dd, J = 5.8,
2.9 Hz), 689(1H s) 8.28 (1H, s), 8.62 (1H, s) Step
qﬂa’@ conpound opg, 0.315 nmol) obtained in
St}p@f s stirred | rahydrofuran (2 m) with a
Msolutlon of tetrabutylamoniumfluoride in

tetrahydrofuran (0.47 m 0.47 mml) at room
t empe u i ght t r eacti
rak ESmQEﬁﬁﬁB ght 23&2 er 2 é;gﬁ %dt E.Zl %688 12 was

m xture, ethyl acetate

dl&)ﬁ@ﬂge@i/ene séhut atedtafhel Zﬁga"m,c Samlhmhmme@on {wet)
ter (twi,ce) and brine in this order, and dr

oL 83T P AV P T ASh ¥ Mg paeeSire, and

thas meencest wakedr undes sedusef @ér%ﬁcﬁﬂa’@grea%ﬂiz@ hr. The

obt ai ned residue was purified by PTLC (first

TgSFEEPnBAKLURBXHAS: Bt hyPred ctlnfaigh sselid@ondhps filtrate was
deyvehepaeny; uﬁggg géﬁugé&§$9$%9%§ O'ditéﬁéyo %Fl%%d residue

obj ect conpoun % as a col or
v@is| puHINWR bﬁ[ﬁiBld@OngZt)h:(@amma}ﬁhﬁO(I‘(egdfl,n?ﬁ)e,thyl

eleb?:l o)) 5 DBt (U 149 e T (4

yéeQa gkl ds d EoldrdetE)ei#. 20- 30 4.43 (4H, 'ﬁ
43" (1H, m, 6.67-6.72 (1H,

39- 6.
H)NM% g@pqgﬂ440§?th 715 ppms)l %56ﬁ3¥d}¥ S@ = 7.6 Hz}), 2.69
ongoun 1 AL 2 |

gﬁg |%I ?El umqh)é/d?gm de- %%ngﬁHdr at'e % 2 ﬂ% @Zgisn?}gl ) -89
\B.élr,edslt.l dgred758j n7a8 niixed soI vent of tetrahydrofuran

n‘k and water (0.6 m) at roomtenperature for 4

P éueous citric acid solution and ethyl acetate
vvere ded to the reactlon m xture, and the | ayers

Par at e n| c layer was washed with
(tW| ce) an ;ne in this order, and dried over
odi um 10 sul f at After filtration, the filtrate was

concentr at ed under reduced pressure to give the object
conpolihd ¢owBongd Yiebd 92%0 agd armdrﬂt)t @Eﬁﬁmmﬁd NVRStep 13 was

oS8, 0B 21 297 099, (9,0 2,08 (4t
iﬂi)josﬂ.ce&ziﬁ’iﬁé i—l(z S310 ¢, 080 (8H, mBa1) 5Jé|é3 ddHt i dnwike added
uﬁdgrk%%émgb%Zig@?o'The mixture was stirred under ice-cooling
for 20 min, and at room temperature for 2 hr. N-
icdosuccinimide (120 mg, 0.532 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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(1H, m), 6.90-6.92 (1H, n), 7.01-7.03 (1H m), 7.54
(1H s), 7 96 (1H, s), 8.79 (1H s) 15 39 (1H s) NB
ES| ) M 547 Exa Ie 25 20 Ste ,
(CDClg. 480 2,(3) dPlPllﬂquro%%n%ﬁc %cu% =(57 65 érlz 2.73

%@ ”EP'E wag @'ﬁ§9|V§d92n §@nQ§P}rf¢@§anlf%f'%‘acuq 8 Hz)}
( m), and fumng nitric acid (1.43 . '33."8 ‘ol
8\A/§§ dddedddr dpwi Se2uHder ice- 25 cooling. After
onpl gtlon of the dropwi se addition, the m xture was
trpr d at roomtenperature for 1 hr. The reaction
m xt ure was poured m#q{lce wat er, and the m xture was

“Qlfeunder, i c 0ilng The precipitated solid was
ted by fil on and washed with water. The
bt ai ned solid s dried 20 under reduced pressure at

50C overnight to give the object conpound (5.54 g,
yi el dT8e%gompEuNNR (ECDT18, 4D0. BHAME B) @pmirgd8n Biep 14 was

&%%Boivédsi%’tét%aﬂ%&rofuran (10 ml) and methanol (10 ml), 4N
aqueous sodium hydroxide sclution (5.20 ml, 20.77 mmcl) was
added, and the mixture was stirred at room temperature for 14
hr. The reaction mixture was concentrated under reduced
pressure, 6N hydrochloric acid and ethyl acetate were added to
the residue, and the layers were separated. The agueous layer
was extracted with ethyl acetate. The organic layer was washed
with water 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
(3.03 g) as a white solid.
'H NMR (CDCls; 400 MHz) (§) ppm: 1.25 (3H, t, J = 7.5 Hz), 2.76
(2H, g, § = 7.5 Hz), 7.06 (1H, d, J = 11.8 Hz), 8.44 (1H, d, J
= 7.2 Hz)
Step 16

0

1 COH [ COEt
2 e e e | P
F F N

The crude product (2.84 g) obtained in Step 15 was
dissolved in toluene (30 wml}, thionyl chloride (1.06 ml, 14.49
mmel} and dimethylformamide (catalytic amount) were added, and
the mixture was stirred under heating at 100°C for 2 hr. After
allowing to cool, the reaction mixture was concentrated under
reduced pressure, and subiected to azeotropic distillation
with toluene twice. The obtained residue was dissolved in
toluene (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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NCO2NO2 5The conpound (5.0 g, 21 mmol ) obtained in Step

1 was dissolved in tetrahydrofuran (50 m) and, after

i ce-cooljng, triethylapmine (3.08 nl, 22.1 nmol) was

Whddd 2 SORVOF LI BBRAT ¢ (¢ 21870 h , 19226 W) 0
asadded sdrapWi se¢ and Lbetatxtyre wesysid rigtathdheng at
sane terr}lJerature for 40 mn. 10 Sodi um borohydri de

A0rC160g, 181he- mivitemad ladded te chelobwataedvwabxadded to the
er . dr opwi ve 5 mn...The
AR bt B, FYRES SRRt S Hade I gl Saveons
Iyeyr waiserexvascaddedith thryleacttobe i XiHe @rgand.ct hayer was
m xt u e,vv%i extracted with ethyl acetate. K After )
oGS "ot n g2 e (T515GUeBDS PayeFalrd Ritracted Vit prder,
R 126LIARLS. sbReLeOTRI REH:Or GaRi & | BRI MBS VeSRed £i 1t rate
W th saturated aqueous sodi um hydrogen carbonate
wWoG qangenand teat undesdrbdiinedapdedsied, oved negreziaimed
fate,  After .filtration,.the filtrate was
AR i aert Bl Su br evshr b PTI98y uae
(preodinet: e201y(12 a%étgre=5t &pt3d 1:2NC2BI glde the obJdctd compound
:Béture orjéﬁt hgggl 315 m) and water_ (5 m) were added
Feduedd 693986 g, S68P7) nBl § ¥A4LawmORYY hi or i de
'85n68- 4¢p83, G MIEB! )(s) TBpkRe oMot Ysg 2@;595§p%4§enz), 1.20

added a solution of the crude product { :
(GBt-aitned i 7Stepz2.i A-Vét (&Hydeeof dran7(i5Hn] ) 2t8F0GH, br

nd . ixt u S StKET under .heating,at 8 0
*30 r%%% Ef%%r LEJa‘eelrl %@w %gbpo?ggbl g’tﬂewrZagtﬁi%{w’ ng%{grém' d, d
=Wdd .fa [Hzgr,ed .t76r qugh eeli gep2ethyl nweetpte 3 and

at ur.at ed aqueous sodi um hydrogen carbonate sol ution

e lddded to the filtrate, and the | ayers were
separated. The aqueous |ayer was extracted with ethyl

C ecozaﬁd t he combined ¢ gj(z]{gtc | ayer was washed
Wi sat ur at ed—agteous i uin hydr ogen car bonat e

ol'utfi ol and saturatedbrirfe, Mand dried over magnesium
sulfate. After filtration, tﬁ]e\filtrate 5 was

concentrated under reduced~pte8%ure, and the obtained

resi dﬁe Wa urified_by sjilica ?el chr omat ogr aphy

(hexa é%@tt??yﬁag%éﬁaﬂéé 1)t 8- g vERPhE B bl couRroduct
(L2569, opi@lhided8%h Br8beBSkere disAREGDL3HUOO-ME)n, the
(8) ppm 1.75 (1H, br s), 3.69 (2H, br /o s), 4.68
ceprougd J7003my, HE) 676mpel | 1pbtddned ingSBep 716 Wy added,
a%HEQh% 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
| CO,Et ; COEt
| i |
F "NH N
fA\ fkﬁ
~.-0 OH ~.-0 OH
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A solution of the conmpound (1.5 g, 7.8 nmol) obtained
in Step 3 and di-tert-butyl dicarbonate (2.54 g, 11.6
nol ) in 15 tetrahydrofuran (10 m ) was heated under
ref | uhoerydenproficer (8H¥tyy) dlarigmihtie (3G Ay, was
) _a n )
edo TR o SRk Ehv IR ERENE " FE L MR T Denpte
reefd wx,f or. 030mbohl . whk- hadéd pusyd dhe antonatee wak &tg,rred
9.2 mmol ) was and the m xture was_heated under
%erreﬂe&%lflar aiegg “hriomie ef@’act PORSH %ih%l@\%sto cool, water

a@f?ﬁfé%@y@‘éa%@t%@%ek@%!&&é’d p{;@S@Né er&diek {d1e nohtaimed the
residué was purified by silica gel chromatography

lavemneegehyeracet atle= snd, thel1ag@equs olayey) was ginkgacted

. ' | d {2.4 i el 599 .. 3 3
@ﬂﬁ%%%?@ﬁzg%%ggﬁgvl.éﬁg(%ﬁﬁaﬁgée#%i%f fﬁ,u9§¥§d£%g§% water
GjﬁxktkjﬂéSZSahaHsadurdtédGbﬂlhE)lnﬁtﬁﬁb(dﬁﬁeﬂﬂ'aﬁd dried

8.08 (1H, t, Step, 5 The conpoun Si
o ey W&P}ﬂ S'Htlgraﬁ@d .Zﬁf %pfhl%tlca}fsst&evef& el

ccdﬂéyr&fr%rt@d( 20.4at) rea&be!aeﬁ%%ee@hweg{@e 0,36 cgmcie &roduct

nmol ) and carbon tetrabromde (2.6 . nmol ) were
Gddedig)ane ehehiitrt gpéidas sti rred at room

it.e r ctlnmx copcentrate

‘H gﬁﬁ ?Eg dr;tfe%gz Sqaﬁg g #h?\g@ 4 ngbl L?es?%u% Hz 1.31
(}CBH,I fd,edr by73|5l Hea,gel 4o0hnemat egr aphy7.2 Hz), 2.84- 3.01 (2H,
(hexane chlorof orm =1: 1) _and further treat ed W t

Hexahe! The -§red?Pirt 8 ed3s8i T 8- Rs (€81 1BEe ef 307;/"‘{1 18 (18, m),

4 idgrptgionzandgri @dgundeggr Q@HCGQ Er§5§2” €140 G Ve = 6.9
the object conmpound (1.54 g, as a solid. io
H fNI\7R3(7CDCI113 400 N=2B (8), psm & 63 (Qﬂi-k 8), 4.46

é/:zeg}c% = 1.4 Hz), 6.61 (1H, br s), 7.88 (1H t, J =
I—jlz Step 6 Argon was passed through a sol ution
of th(e conpound (497 .25 gy, 1.39 nmol) obtained in
cbhe conpound| 0,£t. 07 nmol ) obtained in ‘
o l
‘ et ra | s(t ri phenyl ph sphi He) pal | adi um(0) (62 ng, 0.054
and sodi um car bong t (340 ng, 3.21 mml) in a
&of 1,2- di neth\zyeth‘a e (4 mM) and water (2
m) for 2 min, and the 20 sol uﬁon was stirred under
argon at rmsphere under heating at 100C for 0.5 hr.

Et hyl Tacetatelcandcsatiur 4768 aqgleobsasndduimhytdepged was
reaction. m x

RO S i Dyt e aa Ard (BB aqueBueePayer LAk ha 2.51
nﬁag/lg?@mrgg pthekhyliaeehatei1Thece0orbined (969aR4C 2.00 mmol)
were added, and the mixture was stirred at room temperature
for I hr. Water and ethyl acetate were added to the reaction
mixture, the layers were separated, and the agueous 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 (820

mg, yield 84%, 3 steps) as a colorless oil.
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25 washed with saturated brine, and dried over sodi um
sul fate. After filtration, the filtrate was

1C,0 nt d redyced pressure, d the obtai ned
FeSraucCRags o i o cPeRea Bep2 362 bt SorGprgts o
o hexareer, ety 1acet aRes2r] po=171)twgj ve. dhembjact 7 = 7.5
conpaound( 649 ,yield 85%%. NIVR( CDC13400
Hz) (%)%W%%s(ﬂ&, dy2-Bzb6(3H%) (2HHA, Jih=)197«(53u11,z), 3.54
J& 65 9 @3 3492-3.9
Pro & (?HZO %ﬁ’ﬁi?ﬂ%ﬁ’(%ﬁn},g'ei.gégk}('llf'%’lr Qo d, g
6.4.3 (HEh,, é).,34?.48?i2(IEIH,bm)S)é.%i&&]lH(lIs,B ,mB,. 64 J8lH1H, s},
0.4Q.0 Go2, M c >0 NH 1 Si TC O
@%@Féﬁkggﬁﬁd P6%§ &3%’0?@09 nmmol ) obtained in Step 6
sas stoirred in a mxed solvent of trifluoroacetic acid
(2.5 mM) and chloroform (5 m) at roomtenperature for
0.5 hr. The 10 reaction m xture was concentrated under
r educed gressure, and | agetate was added to the
inelVFesi due. The -Orgapi §eft was washed with

ed aqueous sodi um
tmﬁ&ﬁg and sat ur at ed bripe i
over gnesium sul fate. After
frTT%euESi s concentrated urde
t he obtairnéd resi due was purified
chr omat ogr aphy.

The compound (100 mg, 0.170 mmol) obtained in Step 19 was

n carbonate sol ution
this order, and dried
[tration, the 15
Tseduced pressure, and
$§ silica gel

f
r

dissolved in 1,4-dioxane (1 ml), palladium(II) acetate (2 mg,
0.0085 mmol), 2-(dicyclohexylphosphino)biphenyl (12 mg, 0.034
mmol), triethylamine {95 pl, 0.68 mmol) and a 1M solution of
pinacolborane in tetrahydrofuran (511 pl, 0.511 mmol) were
added in this order, and the mixture was stirred under heating
at 80°C for 1 hr. After allowing to cool, saturated agueous
ammonium chloride solution and ethyl acetate were added to the
reaction mixture, the layers were separated, and the agueous
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 filtraticon, 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 (CDCls 400 MHz) (§) ppm: -0.02 (6H, s), 0.83 (94, s},
1.20 (3H, &, J = 7.1 Hz), 1.24 (3H, t, J = 7.4 Hz), 1.35 (12H,
s), 1.40 (3H, t, J = 7.2 Hz), 3.03 (2H, dgq, 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
(ZH, m), 4.37 (2H, dq, J = 2.0, 7.2 Hz), 4.79~4.85 (1H, m),
7.28 (1B, s}, 8.70 (1H, =), 8.85 (1H, s)

8O
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20 (chl orof orm net hanol -10:1) to give the object
conpound (454 ng,yield 82% . 1H NMR(CDC13400

VMHz) (6) ppm - 0. 08(3H, s), - 0. 04(3H, s),

SﬁewééH s),0.85(3H,d,J =6.5Hz),1.19(3H,d,J =6.5

Hz), 2. 40- 2. 51( 1H, m), 352(2H s),3.88-3.98(9H, m, 4. 01-
4 09 111 m,4.14-4.22(1H n), 6. 34-6. 40( 1H, n), 6 78( 1H,

30(1H, s) (55(1 tep 8 00 F
q@»@n of the é”? 997 ng, 0° qa?osﬁtned
p7and py A (53 121, 0.65 I N
m&joform (2 m Kadded 4- chI or ob ryl qHI\‘ori de
( 21, 0.39 m’ml\)v,o amd the m xture stior exl_at
roomtenperature for 4. F'kr. The reaction mi xtur &' vas

concentrat ed under reduce pressure, ethyl acetate'and
saturated aqueous sodium 5 hydrogen carbonate sol ution
wer e addedoﬂmponhe obd ahged resd dueyl Jardbddieddayer Step 20 and

L5 GPRPBRPHY (AL, Mndd iHTLd VR SRR S ateR & vere

dAkkenvEil thati Qndlﬁ@@h(ﬁiyéﬂ%@ev‘@? copoent rat ed under
reduced pressure to give a crude product (233 ng). 10

tetepkgsOoriraongbpgosehine I pallaiiwn (9) 97 ma,: 0. P06Theol)

d
oG98 BEQUED PRI AL RN S0 Bt g g o)
w(e@r@%addi@d4 agd ehé&ﬁlxmmi:e} wexs sididetkaturE anﬁttﬂm@ at 80eC
stirred at the sa tenperat re fo

1
fﬁhfn HAa‘aeou %‘b LGRSy &7 Odul atE s FBHYinaceta‘C@
wekBykdaeat abetMer e addesh tipi 4herd eagld thén 1>gygr%, wahe

the layers were separated. The or ganl c layer "'was
SERsHadeRi t N Rt @roand: davanwed bieished withi yagegerthree

caNdsrhad gyeL-0RgAesiN sHl Al JId&, Hdd ' @ over

sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure, and the obtained residue
was purified by preparative thin layer chromatography

(PTLC) (hexane:ethyl acetate=l1:3) 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 (94, s), 1.21 (3H, t, 3 =7.0 Hz), 1.23 (3H, t, J = 17.6
Hz), 1.40 (3H, t, J = 7.0 Hz), 2.73 (2H, g, § = 7.6 Hz}, 2.96
(4B, t, § = 4.9 Hz}, 3.56 (2H, g, J = 7.0 Hz), 3.76 (4K, t, J
= 4.9 Hz), 3.81 (2H, d, J = 5.3 Hz), 4.05 (2H, d, § = 4.9 Hz),
4.09 (2H, s}, 4.35-4.42 (2H, m), 4.80-4.87 (1H, m), 6.40-6.42
(1H, m), 6.74-6.76 (1H, m), 7.36 (1H, s), 8.31 (1H, s), 8.74
(1H, s)

Step 22
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20 filtrate was concentrated under reduced pressure to
give a crude product. Step 10 o, / | TC

The crude product obtained in Step 9 was stirred in 25
tetrahydroguran (3 m) with & 1.0 M0sol uti on of

ct B um 1 uori 8k ﬁ]ﬂn%f uran (485
L 0] " ) and acetic i &°k1l, 0.97 mmol) at
rogm errpig,.r\zlat ure N \

j \ué OH

~.-0 O\Si/ [0
S

The compound (66 mg) obtained in Step 21 was dissolved in

0

tetrahydrofuran (1 ml), a 1.0 M solution of tetrabutylammonium
flucride in tetrahydrofuran (144 pl, 0.144 mmol) was added, and
the mixture was stirred at room temperature for 40 min. Water
and ethyl acetate were added to the reaction mixture, the
layers were separated, and the agueous iayer was extracted
with ethyl acetate. The organic layer was washed with water
(three times) and saturated brine in this corder, and dried
over scdium sulfate. After filtration, the filtrate was
concentrated under reduced pressure, and the obtained residue
was purified by PTLC (chloroformimethancl=15:1) to give the
object compound (53 mg, yield 77%, 2 steps) as a colorless
oil.

4 NMR (CDCl; 400 MHz} (§) ppm: 1.21 {3H, t, J = 7.2 Hz), 1.22
(3#H, t, J = 7.5 Hz), 1.41 (3H, t, T = 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 Bz), 3.98-4.02 (1E, m), 4.06-4.18 (4H, m}, 4.28-4.43
(3H, m}, 4.54-4.69 (1H, m), 4.86-4.92 (iH, m), 6.15-6.18 (14,
m}, 6.71-6.73 (iH, m), 7.37 (1H, s), 7.66 (1lH, s), 8.68 (1H,
s) .

Step 23

F 0

F 0
ct CO,Et ¢l COH
P8 — Uy L]
N
N WLW

N
WY SR
The compound (53 mg, 0.082 mmol) obtained in Step 22 was
digsclved in a mixed solvent of fetrahydrofuran (1 ml) and
water (0.2 ml), 1lithium 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

4
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The conpound (175 ng, 0.311 nmmol) obtained in Step 10
and l'ithium hydroxi de nonohydrate (26.1 ng, 0.622
mml}%were 15 stirred in a m xed sol vent of
Tt dhydr st G tEe™n ) TaadPhet it g ol wgm collected by
£ ENDAAldH 8 wz@hel A +nThEtESAGhY 08 M XL W & MBS dyced pressure
neutralized with 2N hydrochl oric acid, and the m xt urp
rasgisa rde ediwicth cembphndcédat vy, Thiee b galfic dmyemwhite

shed with saturated brine and dried over sodi um
sulfate. After 20 filtration, the filtrate was
‘toneent DaseddyntEr Mipduced ppessures apd, the obtaj nediz),

#e%s(éadé was treated with a m. xed sol vent of
Yot yl Yacet/ateiZthe? p%m%ﬁt aed sol { & vitw » 3-08 (4H,

ol ected by i Lt uation, aa grieg gngey rfdwfeeﬂq}fd . J = 4.9

pressure to glve t he objec compound (92
H521)04) 3&395H4S@I1| d4H25m1H HIVRO ( DEBO- &b, SS)OZNHQIDH,( &), ppm 5.4

B0 (ot ST b gt o5 R ol 1Y s s,

"HA4 Quﬁlsa 44 . O:H(1m),, s3,74.08H(18, &)~ 175421HZDZLH, s)
Pis?éjs 83 1H m), 3.95-4.06 (1H, m), 4.03 (3H, s),
S(Té 4.83-4.91 (1H, m, 5.19 (1H, t, J = 5.0
20 (1H dd, J = 7.6, 7.6 Hz), 7.45 (1H s),
f(lH s), 8.88(1H, s), 15.45 (1H, s) Ms (ESI):
3\?4@&1 1549
ed solid was collected by filtration and dried

&n rcgjgduced pres(ﬁu t®n gi ve the object conmpound (92

mj&l el d 549%as a |<§. 25 1H NMR ( DMBO-d6 300 MHz)
(8) ppm 0.72 (3H, d,¥J = 6.4 Hz), 1.16 (3H, d, J =

6.4 Hz), 2.10 (2H ttN02J—74 7.4Hz), 2.42 (2H t, J

=7.4 3 . Bl N
Hz) , S;D)H%lgggs%(%lﬁémg?’gh g §CZ& g]?:l"b%g, ‘]28' 54 %ﬂ‘ W

QQSSing@ (2Hcogrensrgged, gmltmbncnaqlﬁ &Qﬁ(m}{,tnlthc acid

%y CreBooibd at i adeF e {1y e qssiativa,
avicdEthpd ShixExarphas49tdrepdlat rbshl demperd itk eff 1der. The
rea %%QQm,%%Ergg%ag gggrggng%tgbggénggter (about 200 ml) and,
after stirring, the precipitated solid was collected by
filtration and washed with water. The cbtained solid was
dissclved in-ethyl acetate, washed with water, and dried ovér
magnesium sulfate. After filtration, the filtrate was
concentrated under reduced pressure to give the oblect
compound (4.81 g, yield 76%) as a pale-orange solid.
'H NMR (DMSO-dg 400 MHz) (§) ppm: 8.54 (1H, dd, J = 5.7, 2.9
Hz), 8.74 (lH, dd, J = 5.8, 2.8 Hz), 14.25 (1H, br s)
Step 2

F F
cl COH Ci
T::r 2 . wi:rﬂoﬂ

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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5in Step 6 of Exanple 17, bis(pinacol ato)di boron (103

nmg, 0.406 mmol ), potassium acetate (109 ny, 1.11 mmol)

and [1,1' - .

i$( Bphengrphésphihs) f ek oeeer]Rehtor dhaltadilunél-Ep mmol)
i.chl G X 1, 4, ol )

R i B R L e el

aarntsphergtundewagOsheatedgrat ti8dGdmr 2mreraffitrer for 25

allowng to cool, ethyl acetat nd brine were added

05 hEPT HERFOHe i RS diRE (e TR SEClr VGG =GP Py Gasn

tat: rfa0garbeuRanhatl gr a1 ) TherHesul g d Rl ubkkecaal erl akodium
was filtered off through celite. The | ayers of the

poofygiré dfer é28epdr abef? WROL Y RNGrigie e (lyemilagers added,
. . i od bri .
G R R T T i
mdonc efdtat eded nalgn e oed tedcb rpines strleticlegiswd. va ibnownd
h -ud duct, (230 . _Step, 2 .

BB pE 8 B o800 R COLh T e TR it uggre the layers
nﬂéQfépEx @F@afgieaangndotﬁ@%mhicop&@éﬂa@bé NeaXreR Gviah

a e an
Staéﬂlggvéﬁg( bripheAPPpAB5BAI ABGHaNd Fek Tho) s iR nyAfter

_ ol ! e ae
ARG T e e
pke22umep| pndatheddbdaiand theidixtwae mwasisied ned silica gel

nder _heati 80C for.25 mn. L Affe Il owi ng to .
BB cBERsP R AP are B A AL P U7 B ahibh 1 GHE the object
doggeluingn (FBXt MEe, viBedl ager sa¥es epsepababws, oand the

ueous | ayer was extracted with ethyl acetate. The

aq
"dolR n €8PGOy Al MEg er( ShaBPRasReB6t WiBe Wi th Bré, Hz), 4.88
ri ed._oye odkhupys at Abter filt han, t
(?i@lqt (rélét gdvva\é'goﬁgzm ?é?‘éd %&He(?dfejéuce%'%'r e%':‘g%ur}g{5 ’angrc}e‘>>6 (1H,
ddhe Jobt &i.Bed2r. 8sHdlie was purified twice by silica gel
S%hro t ogr aphy (hexane:ethyl acetate=1:2 to
ffPor’of or m acet one=5:1) to give a brown anor phous
crudely purified product (40 ng). /0 Step 3 0 C
cr gely purificé guct (40 ng) obtained in Step
2 stirred in tettahydrofuran (0.4 nl) with a 1.0 M
solygt i on of tetrabutyyamoni umfluoride in
tetr ahydrof uran (85 121, 0.085 15 mmol ) at room
t enpeffat ar aikonrs pifnetEehyl &tetmip and bziere Wermel) were

dded tq the reacti m xt uge, .t he yers were ., .
G5 1R End P he (AR6eBEs P ayarTiRs " LREE TR 1 P Loride
(@telty ngac et abemmdhe . c obé siegh Of:9ani o HayeimpasdvaSvedng, 1.74
twice with saturated brine and dried over sodium
Q) aP@LaAREEr 10 FERRt FoAR FRETRRYEFafer2d (W ml) was added

rate de : : [ -
OB Tie Seour and e AR e ACLIRE R Mffeing ac
the ghve thapebptotrecbdopoldfdm{@d mMyStem edldld8%g I o cocl, the

SRt o e o 8 SUNE (QFS.)
ethy1Haret2£89- 2198 {AHirMe vwad Awddidd dvith Tvakde8 Hakurated
3.76- 3.82 (5H, m, 3.94-4.00 (4H, m, 4.20-4.44 (4H,

afjeoss68o0IHm BHdrggengcarbgngterolet 4906288 faHIrafed brine
i% %ﬁi(slldrdé)@, 4n894t1ER 8)7er8m98néyﬂumsg,u§£§9e4 After
filtration, the filtrate was concentrated under reduced
pressure to give a crude product (287 mg) as a yellow solid.

"H NMR (DMSO-de 400 MHz) (§) ppm: 4.44 (2H, d, J = 5.8 Hz),
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To a m xture of the conmpound (24 ng, 0.040 mml)

E'ngal ged in Step t et rahydr of uran (240 |II) an
Cerl 21287 Iy Rad3addid FithiTny hydioki de 0%, o -

GT@HOQV@Y a8, (3. 411g340. 981 pmol g, cand H }Lé‘)e m xt ure
was stirred’at room t enperaf ure for 2.3 hr. A 5%

Sagwedus pot assi um hydrogen sul fate sol uti on was added
to the reaction m'xture and the m xture was extracted

twiice with ethyl te. The conbi ned organic |ayer
hed -twisce VVI ttuirat ed brine and dried over
S m sul fate. After~AI0 filtration, the filtrate was

conggnt r at ed unde%'i)?dﬂlced pressure, the obtained
residue was treated wth a m xed sol vent of
hexape-ethyl acetate, and the precipitated solid was
col | edhed Clnyidfai predtcon (28d wy) edbtaimgedein r&:equaemtas

| d.879 whi | )
oo RB s Ss Ceafab ot 5106 ¢ ErESk; busids ' aggoonate
@4H ma),, 13910mdol4 (45, aﬁmed4 893 4cdd thitHiuM wd bkated

t, J =4.8 Hz 5.13-5.19 (1H m, 7.02-7.08 (1H,
uﬁz)der7 rgil(ijx_Hfog 3 r@1 U(lng r%%ctJg:rygm(xﬂqresyaslgogrpentrated

:uEEHr %EdM@eﬁEngsFB%e56§ngo g@ do%lé&dsgégﬁdh @Esnfurlfled

To a suspensi f1 uoro- enzoic acid
by, si8igangell) chndmdinerayhy of nexdde: ¢ GOOL &ﬁcentmii@=41’:r1) to

e ShEs BRI6FT, bt BRa 50 e BT $ Phu S tin®) as a

wheati 8g1ati.110C for 1 hr. The reaction m xture was
,concentrated under reduced pressure, and subjected to

%z%l‘é%r&%?%lm%qq MA0i d8) WPPR: t F D2né%Kni Bbr THEY (1H, t, J =
gQht ﬁ'zgedzlf 9si dug, was gissglyed, in &Ollés‘ef‘ﬁ?(et Wy |7)326an7d 28

the 30 solution was added io a sbol Ution
(Gdi- nwd hy Pahilnd) Her giflat & €2683, g2.4948) nmol ) and

Step 5
A F

CIT::TAOH Chfi:rﬂsr
—

XG\E{NH >r0\7[1;NH

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
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di i sopropyl ethylamne (4.07 m, 23.4 nmol) in tol uene

(15 m) at 6000 over 5 min, and the mi xture was

stirred under heating at 100C for 16 hr. Water and
compyetasserbe weesanddelhyd adprtateehct) dir Miveurtde object

gﬁﬁg:aggé%% ob%iéigdwﬁf‘d L L he ﬁﬁér)alal"ﬁ{we Sokid v

al ned organic layer
MﬂNHR aﬁﬂCSaM@MaNEd brsmeppm thtﬁzor@mx sihdl drd ed@H, d, J =

P I A B I AL R SN

qmﬁahﬂedJressdye »as @gylfled by 10 silica ge
chronatography (hexane: ethyl acetate=3:2 to 1:2) to
ﬁﬁe@e he obj ect conpound (6.48 g, yield 85% as a

i1. 1H NVR 0 MHz) (6) ppm 0.95 (3H,
/ﬁ%% 1—Hz~)—>2 é%@g r s),)3.(3)2 ?gH, br s),( 3. 99
1 H2)E 19(1H dd, leoo 8.5 Hz),

7 66 lH , 2.4 15 78 (1H,
s D&ggui?mb%ném% 581e7 1806 d 0 Db ey

d_E%%oQQ@EOHHdcf)ﬁc@thitQQt ghpegrin Step zm gl S S Qe gy -
in tetrahydrofuran, L-tert-leucinol (977 ny, .é

ipResRcRAs 1Podadd8E 4 - 4Rdat h% &P xnerk b WS PRI tiewisge added at
SQQOQ}tSQPgwat%f é&o%oég E%et%gaghgg %ﬁy[tghgta%%yure

concenfrated ressure ace
wamdsmateedmatethddsdméotéhperesmﬂ@efoﬂhkJﬂﬁxtﬂm@ waaction

stirred, and the Iagers were se ar t ed. gfe organi c

Wléﬁ‘?élffemgé‘smﬁgﬂﬁdm} howhter vahat 25 %%r &l ford e agpeous

§d@ﬁﬁm0%@@$1téngogﬁtﬁgnOYQG 200 W spkhdat €. o tele mixture was
filtration, the filtrate was concent r at ed under

stddreed tpredqumnén. arfths ubjeeindd atehzsdticopias collected by
Eyf% ak a 'OEEQB%Hdégl nﬁa%@%c?aﬁﬁ% '%QL? Q$ﬂ9e %ur&y washing

product (4 as a brown
wafs Eeperited fiothi B80e 1t NMR-LEGBDCI 30 808bdvz) a&k @bﬁblned wet

0.87-0.9 6H , 0.99-1.06 6
cgfﬁtaﬁf %%%éz g 7g%fﬁkFeﬁfYS§a 1ae%8f ég*SQﬁ EtOH water
(6004 ﬁl$4t615hv€?th¥ 89idct dcbdbbuid, (205848 fdHa 763 as

Step 3 CO=t
a white sclid.

'H NMR (CDCilj 300 MHz) (§) ppm: 6.94 (1H, dd, J = 10.3, 10.3
Hz), 8.46 (1H, d, J = 7.5 Hz)
Step 7

0
| GO,H 1:[::Ifk1:0025t
oL — f
F F F F ﬁi
T

The compound (650.57 g, 2.2% mol} obtained in Step 6 was
dissolved in toluene {1300 ml), thionyl chloride (184 ml, 2.52
mol) and dimethylformamide (catalytic amount) were added, and
the mixture was stirred at 90°C for 2 hr. After allowing to
cocl, the reaction mixture was concentrated under reduced
pressure, and subjected to azeotropic distillation with

tecluene (330 ml) twice. The residue was dissolved in toluene
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OH A suspension of the crude product (4.41 Q)
obtained in 5 Step 2 and potassi um carbonate (1.57 g,

4 [) in dimethylformam de (40 m) was stirred
(ﬂﬁl?&ewmépﬁnﬁh& S@é@%%% Bahradded ropsl ssdey & saimgion of

degat iBQr(d[ﬂné*tHS@aMElggﬁa@:)??l&@é’l [ eh . and; the 505 mol) and
recipitated solid was collected by filtration and

omyile thaleninFhé4 8Bt mil ned- ‘tolnal Maisr diglugrg@ (690 ml),
ri at .roomtenperature.and.dri.ed .under_.r e
B B b PO TR 5P BB e R o 39 e 3 v
Hfrtewn adabiwdngl HoNYBo{ CDCE 8- 300-MAzind5) (g0 ®0.H8 A.Hd, mol)
s), 1.41 (3H, t, J =7.2 Hz), 4.22-4.45 (4H m, 4.68
WEPHROEgd Fo=tBegreachipy mExqure 1 ngthy MRty Has stirred
& rbom SeRpEEhtufe8fofb i ndd, whiz13:%50% md)2wHE) added to the
8.07 (1H, d, J - 2.2 Hz), 8.69 (1H s) Step 4 00 CO2Et
reEatsion miXsuaesokbei dbayetst herersres prioolictan(dB. 128 giqueous
3050 RS, B BheRe B0 T SeRLe RS, 248 ILL v
vizey twaltileyll divirethykshl yhtehl ordge ) 32388 Brids MY ,sodium
$ﬁ%tM§Mtheymserraim roomtenperature for 1
GiGer %ﬁt%Fg%hl%¥%%§%%er¥§@\ﬁﬂkﬁraéﬁdW@@h?ﬁmé@@ﬁéﬁéed under
AR Rded LA ENE LT §AGET QNP AL U foq i dte | BYSRT VWBLL & brown
separated, and the organic |ayer was washed with water
oftlwi ce) and 25 saturated brine in this order. The
éﬁ%§e%us | ayer was extracted with ethyl acetate, and
t obt ai ned organic |ayer was washed with water and
saturgated brine. The conbi ngd organic |ayer was dried
Y cirm sul fate. Afit ex A lcogation, the filtrate
cgncent rated>under duged pressure, and the
obt aifnelf! r esi due was pfiritikd by silica ge
chr omaf ogr aphy (hexane:etﬁy] acetate-3:2 to 2:1) to
gi ve the %bject compound (3.@& g, yield 90% 3 steps)

3" RSN ATONRUS ) Gt MA(BH S
dd.s2ofred 4n06imetHyiddrmdmid8. (250AHn1dd, pdlve Aed ok assium
CEF bn%tg7(g%§208)6,81?86(%gk)dﬁag §a§é§,55%d 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 subiected to slurry-washing. After
filtration, the filtrate was dried‘under reduced pressure to
give the object compound (774.63 g, yield 82%) as a yellow-
white solid.

'H NMR (DMSO-de 300 MHz) (§) ppm: 0.72 (3H, d, J = 6.6 Hz),
1.10 {3H, 4, J = 6.6 Hz), 1.28 (34, ¢, J = 7.0 Hz), 2.27 (1H,
br), 3.77 (1H, br), 3.86 (1H, br), 4.23 {24, g, J = 7.0 Hz),
4.56 {1H, br), 5.12 (1H, t, J = 4.9 Hz), 8.09 (1H, d, J = 11.1
Hz), 8.62 (1H, d, J = 7.5 Hz), 8.68 (1H, s)
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10 Step 5 0 COREt 3-9 0-BO COREt -0,Si 7(TC
A sol ution of the conpound (300 ng, 0.538 mmmol)
Esgptalned in Step 4, bis(pinacolato)di boron (150 ng,
nnDI) [1,1"-
bls(quhenylphosphino)ferrocene]dichloropalIadiun(ll)
I tmeonet hane (1 1 c ”&5@% (22 ng, 0.027 mmol)
A d assi unmracet-at 1.61 mmol) in dinethyl
Sulfdkide (3 nl) was $t|rrwd under heating at 80C for
20 Min. After allowing tg-teol, water and ethyl
acet at¥ were added to the r@hction nmixture, and the

resul ting insol uhl rial s 20 filtered off

through cngPBUDQ Zzgaé % of %%IW??%r%ﬂQ¥4ﬁ§%9 in Step B was
dsepanaed inandthhgoor gash cnl pyes »es yashed,Widd s%tl%fn

(three times) and saturated brine in this order, and

mgtibegiepe i nsmatbansll ot ed m&xeﬁlf4$tmfﬁh(wﬁ8tddﬁed and the
mfﬁtﬂrgt%agggegggg %&%% €%§29§rg£§d¥ﬁ$ P Eﬁggéagﬂgng to

girve a cCr as a rovvn

csxc»llu,d thﬂaHerRL@msxﬂ@ﬂe M:"Eé. ¢ capitatdd MhdedH resduced
0. 65 1.03 (9H, s), 1.35 (12H,

Péf)eSSff 1 (%# ?bt%m rﬁ%—}fﬂue X359 ddLng’l("?ﬁ iRy,

d‘;m%gh %‘férg@iﬁﬂd@ 1%57:%1(1;»01993szlunr &@oorﬁat% "127) 72 g, 55.90

npog3 Fpy, led@me(:manesjB 48 031(1543 M® r@mecl 1. Vﬁaw)addStdepand
tBe mixture was stirred at room temperature for 2 hr. The
reaction mixture was poured into ice water containing 6N
hydrochleric acid {12 ml), and extracted twice 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 to give a yellow amorphous crude product
(24.94 q).

Step 10

The crude product (24.94 g) obtained in Step 9 was
dissolved in dimethylformamide (125 ml), imidazole (4.95 g,
72.66 mmcl) and tert-butyldimethylsilyl chloride (10.10 g,
67.07 mmol) were added, and the mixture was stirred at room
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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To a solution of the crude product (366 ng) obtained
in Step 5, the conmpound (200 ng, 0.592 nmol) obtai ned
in Step 5 5 of Exanple 2 and
faatirakisfer tpﬁeﬁylpr@gpmae)cpmqeamr@rte@) upgerngedeced’
n
aque)df]”lse s% &u?r}tlucg:r:% o":)xn%/é9 2%1 (qum“)(af’m%%n?%qgg g?trmll }lca gel
camdmthegraghyr ¢hewsnsta el amdertcheatli mg at280€0 give the

ter conpletion he react e reaction mxture
%ECEI B 8‘”{16 &%3818%%' 1301%]t yi °acgt éttgp\ﬁésaédaeaé‘fe“yellow
sbhegl ayers were separated, and the organic | ayer was
Wwashed with water (three t|rres) and saturated brine in
"HHIMR of GfRG1s 38 MHEed (Sl eppmodiwA Bul3tht &) AFDeP4 (3H, s),
fi tr |o e at S rate u r
Ord uce QEésﬁ 8£ gﬁé t?e{eV%btgE)lonrhCeg&ltrésft 33 ag% dr J = 6.8
Hpt}lr,l Pi. éé by49| k ltet,a gel AR chr3Hmtngr aptpp-ghexanexet hyl 6.76

ceta 2% f gi ve the ob{ ect conmpound (301 ny,
;Hel &) 8184 65 & Bps§) asf 2@uhite ahor phous solid. 1H NMVR
SQ-_@ECQ 400 MHz) (6) ppm -0.11 (3H, s), -0.02 (3H, s),

(9H, s), 1.05 (9H, s), 1.41 (3H, t, J = 7.2 Hz),

1.48 20 (9H, 's), 4.02-4.18 (4H, n), 4.36-4.44 (2H, m,
4.64 (1H, dd, J = 8.5, é@e@ Hz)g 6.34 (1H, s), 6.84

I coMk = 5.6, 2.8 Qg!el, dd, J = 8.9,
2@—%?,752”7“59‘(2H (1H d, J =21 Hz),
B. 69N 1H s) Step 7 OF0 1 ¥l ution of the conpound
(30\1}(?, 0. 437 mol) obtarn KN Step 6 in a mxture
of triTigyoroacetic acid (3 m) ahmt loroform (3 m)
was stirir at roomtenperature fbr[~ hr. The reaction

m xture was concentrated under reduced pressure, and

subj e%hgdcgﬁ}agﬁggt Qpé(? 'Sé % ﬁtgt%ogﬂsvé%‘bh%ﬁx%lduﬁ eStI%/DI 10 was

Aqueous 5 °sodi um hydrogen’ car on "an
saeeJEatiedvvﬁEnedasdd‘etdyl o:adth@oxxb:teal (=t rilesi due, and the

Iaersvve separated. Th gani c_ | r. was washed

Ot R REFER= DU LRy T o Sal tre oet 7 P Iy 1S Sorider acetate
(and4dgl, edgovyerngedi umseulf ate. After filtration, the
f||trate was concentrated under reduced /o pressure

baﬁdd@ﬁéeﬁwﬂﬁhﬁéﬁhr@@]ﬁ@%ﬂ@@ﬁﬁ?ﬁﬁ#¢HkﬁrQBﬁkﬁadhﬂm (dal
SRR TR LSRN B A Sl it kg acded

ualies ag, aygehdsﬁ’ﬁ%maSam amormphousrs otdd. stliktdRunder
13 400 8 3 0.02 (3H s),
hSTTgaRCoR ) e 108 (B, B Lok A1LpRH L0 080k idter ana

eﬁhgrl gcé@aﬁ@"'we@é §&tdec§ 19@ nd 8rd A1 dA midt3f-A.- 4:51e layers
C 4.64 (1H, dd, J = 8.2, 4.9 Hz), 6.32 (1H dd,

wgrg §egpargtgdeand6t}5@ %qtﬂ-ﬁméﬁi layer oigs extgragied widd ethyl
%%E%t rIlhde %rq?arﬁz_z%w é\r?aégqtf(afﬂ_e"d qrr’lt.‘llr wa%eg H@lree times)
and satuxated brine in this order, and dried over magnesium
sulfate. After filtration, the filtrate was concentrated under
reduced pressure to gilve a brown amorphous crude product (3.45
gl .

'H NMR (CDCls 300 MHz) (§) ppm: -0.07 (3H, s), -0.05 (3H, s),
¢.78 (9H, s), 0.82 (3H, d, J = 6.4 Hz), 1.18 (3K, d, J = 6.4
Hz), 1.35 (124, s), 2.36-2.51 (1H, m), 3.88 (3H, s), 3.93 (3H,
sy, 4.03-4.23 (3H, m), 6.73 (14, s), B.e4 (1lH, s}, 8.85 (1H,
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20 s) Step 8 00 To a solution of the
conpound (100 ng, 0.170 mmol) obtained in Step 7 and
%ridi ne (27 111, 0.34 mmol) in 25 chloroform (1 m)

s added 4-chl orobutyryl chloride (44 R1, 0.39 mmol),
o tihre m xture was stirred at roomtenperature for 20
mn. Ethyl acetate was added to the reaction m xture,
and t;]e rrixturﬁ@& vvasohed with water (twi cg) and

{84 hi

saturated brin ) | 9L ofdpr . The organg

dri ev@'f sodi urf %@%Iﬁfa@g After filt ra e
filtrate was concefttathed under reduced pre? Qp
@i’(\?ef'ﬁ{ whi t e anor phou ~or ude product ( ThY) . S’f“"‘e 9
The %&rude product (122 mypg;obtained in Step 8 was 50~
di ssol ved in dinmethylfor malmﬁie (1 m), sodium hydridel 1<
(60% 10 ng, 0.25 mmol) was added at 0C, and the

m xt url@ewggrusiei preduat theO3ape tehpored uie $orp 401 and the
| i | orid | ut i dded,
Tttt J0HE TR0 IoLTChRaTRAS 1 el S iR rpsoLved

i tlh 2idiydethostyat-@an&he organic | ayer was washed 10

wi th vvat%r % hree1 times) and saturated brine in this
e Snd @neey LeverPhagReBRLARILIR AL k. (4 teg, 0.038 mmol)
drid thaERRousNE bt bl BLELWAStEOBSERL IS e UWWIEH1, 5.12 mmol)
reduced pressure; .and the obtained residue was ~ '
Wil fdeiechy agd tbe geéktoheowasogtaphyd (Iedemneherthilg at 80°C

t =1:9 I f orm net hanol1=10:.1) to give 15 )
e Bhy et coRBhna-COR . 1 or o Bos S e Avpovs amonim
dWNR(GOE1 30400 iz 168) pphy10atétads e d@ISIDEPOUS reaction

3H,s),-0.02(3H,s), 0.64
éﬁxtué@, and %%e igyers were separated. The organic layer was

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 chromatography (hexane:ethyl
acetate=1:1) to give the yellow amorphous object compound
(1.2% g, yield 71%).

'H NMR (CDCl; 400 MHz) (8) ppm: 0.00 (6H, s), 0.77 (9H, s),
0.85 (34, d, J = 6.7 Hz), 1.19 (3B, d, J = 6.5 Hz), 1.47 (9H,
s), 2.40-2.50 (1H, m), 3;90 fSH, s), 3.91 (3H, s), 3.%5 (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 {(1H, s), 6.72 (iH, dd, J = 5.4, 2.7 Hz},
6.78 (lH, s), 7.53-7.58 (1H, m), 8.29 (1H, s}, B.65 (1H, s)
Step 13

The compound (200 mg, 0.289 mmol) obtained in Step 12 was
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(s, 9H), 1.05(9H,s),1.41(3H t,J =7.1Hz),2.09- 2.18
(21-i, m, 2.57(2Ht.J -8 2Hz),3.73-3.79(2H, m, 20

4.07- 4 18 (4H, . m,4.36-4.44(2H m, ) .

diséf Xeé7 @th}oyoﬁgrm 712@lkd+¢ry§luoroacetlc acid (1 ml)

wés4%dﬁeé3(éhhnlhg ﬁZxﬁ&fEdwés séﬁf@ga’at 6@%.Q%ﬁpe%gtﬁre for
30 mln The reactlon mixture was concentrated under reduced
pressure, and the obtained residue was dissolved in ethyl
acetate. To the solution was added saturated agueous sodium
hydrogen carbeonate solution, and the layers were separated.
The aqueocus layer was extracted with ethyl acetate, and the
organic layer was washed with saturated brine and dried over
magnesium sulfate. After filtration, the filtrate was
concentrated under reduced pressure to give a yellow amorphous
crude product (167 mg).
'H NMR (CDClz 400 MHz) (§) pem: 0.C0 (6H, s), 0.77 (9H, s), 0.85
(38, d, J = 6.5 Hz), 1.19 (3H, d, J = 6.5 Hz), 2.42-2.48 (1H,
m), 3.20 (3H, s), 3.91 (3H, s), 3.93-3.96 (1H, m), 3.98 (2H,
s), 4.03-4.07 (1H, m), 4.15-4.21 (1H, m), 6.24 (1H, dd, J =
5.4, 2.9 Hz), 6.54 (1H, d4d, J = 5.7, 2.9 Ez), 6.78 (1H, s),
8.31 {1H, s), 8.65 (1H, s)
Step 14

F

F
() O
0 N

N, D 0, NH
L \O\Si/ U‘ .
; T( 7 T<
The compound (167 mg) obtained in Step 13 was dissblved

in chloroform (1.7 ml), pyridine (46 pl, 0;564 mmol) and 4-
chlorcbutyryl 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 dissclved in ethyl acetate. To the
solution was added saturated aqueous 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 aqueocus scdium hydrogen carbonate
solution and saturated brine in this order, and dried over

magnesium sulfate. After filtration, the filtrate was
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(1H,d,J = 2.2Hz),8.68 (1H, s) Step 10
The conpound (98 ng, 0.15 mmol) obtained in Step 9 was
stirred in tetrahydrafuran

1.0 M
SRS 6 uP@FFaSG?VP%ﬁnBﬁ%WJ)F?uo‘?n"&lguﬁ‘?] obtained residue
Jeat rRhydrekuEaN (2240, 324 BRPbYataGeabie M xture vas

stirred at roomtenperature for 100 mn.” Water was
@dded AfeorrhaetdaotiloASnbxt tepeglandtideokd xtureongagind (164

tract .t h |._acetate,_ The Iayer was
m\?%sﬁg J"gidvvlvzﬂtlﬂ Wa%t% hrgéegt %%)ygigﬁ“éa urated brine

Hnnmhi $cow£m90amﬂz¢rl sd oper somh upisulHat @.Wt(@rﬁ s}y, 0.85
filtration, the filtrate vvas concentrat ed unde

ittt ced Yredsdr élz and - the (8Bt afned Te@r%lu%zhasz 11-2.18 (1H,
mpurif ised dy PTLC4( chhorofjor m geghang= 1tr’ 13[ 405, 1 Hz 3.89

quant i tat ivély 'give the obj ect conpouhd (88 nm)
Whi st )20 356l d3H1HSNI>/R3( eBec3 394001 NHzp) (55 - @)%JMZEL. 090) 4.04~

140( 7.2 Hz),.2.08-2.19 ( ,
42%?7 rﬁ)zai_' 3 41212|z) Tig &)1 5176 9852 4P (@Rs My, ag, o
2.6 Hz) 7.36 (1H, br s), 7.73 (1H, dd, J = 6.5, 2.8
Hz), 8.28 (1H, s), 8.67 (1H, s)
Step 15

F 0 F e
ct COMe cl co,Me
; ?ﬁ e G - My
™M Yy AU N
hRS g
The compound (164 mg, 0.236 mmol) obtained in Step 14 was
dissolved in dimethylformamide (1.7 ml), sodium hydride {14
mg, 0.354 rmmol) was added at 0°C, and the mixture was stirred
at the same temperature for Z hr. Agueous ammonium chloride
solution and ethyl acetate were added to the reaction mixture,
and the layers were separated. The agueous 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 (CDClz 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
(2, m), 2.40-2.50 (1H, m}, 2.55 {24, t, J = 8.1 Hz), 3.74
(2H, t, J = 7.1 Hz), 3.90 (3H, s), 3.91-3.96 (iH, m), 3.%4
(3H, s), 4.03-4.07 (1H, m), 4.07 {(2H, s), 4.15-4.21 (1E, m),
6.78 (1H, s), 7.25-7.28 (1B, m), 7.59 (iH, dd, J = 6.0, 2.8
Hz), 8.28 (1H, s), 8.65 (1H, s)
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(2H, t, J = 7.5 Hz), 3.83 (1H, d, J = 14.4 Hz), 3.96
(1H, d, J = 14.4 Hz), 4.16-4.27 (2H ), 4.27-4.43
3H, m, 4.69-4.76 15 (1H, m, 7.29 (1H, dd, J = 5.8,

Spe® MP), 7.42 (1H, dd, J = 8.9, 2.3 Hz), 7.60-7.66
(2@, n, 2.89 (1H, d, J = 2F3 Fh),08.68 (1H,ds) Step
ctl 20The gonpgind (83 ng,; 0,15 mol ained in Step
% th um hydr oxi de'CI |@ Wi (%%% mg, 0.31
)OWET & stirred in a m x&d sofvant of

ahy ofur an (1.5 m) wat «“ﬁo.s m) at room

t efper at réhggr 2.7 hr. An ueous dHtric acid

sol ution was fagded to the reaction m xture, and the

m xture 25 was extracted with ethyl acetate. The

or ganisg .l e h t r_ o td,nes) «a
saturgggdé%ﬁﬁﬁggl%%?ﬁ?sg%g%er,wg% Eﬁ?%%%%gbé#ﬁgbgﬁuﬁgs
dsgkbatved Aht eetfahvdadfonant he fi)t ratle Vs solution of

concentrated under .reduced pressure, and the obtai ned
LR AAE o H D LS A Te T ot kainlrten %Mo 18T 0. 699
mhe1aNeaet Bkied) acqt ah&. mikenRs ad PidaledSAd GRS

col I ected b¥@flltrat|on and dri ed under reduced

teressarereolgrve bhe dbjtent asshpddnd @6etage yieskdadded to

N . . c 0
R T CB) B 008 BFL S) " OB 2R Ut S ooy and the
agubkEnp, 2a46r2ws5(2kk M cBe82(R2th tethy¥l acetate. The organic
1536 FBe a3 g L oh TEhe s S AT S o 1 iy 1 ‘this order,
ahg) a#184( éb'e.@ldmdggésﬁur& 2 a8 220k, %i-lt%a%ﬂéw)g, the

8.37(1H,d,J -9.2 , 8.82(1H,s), 15.17(1H, brs)
feégp?ﬁewwaglgogyg rated Qpepr jreduced pressure, and the

obtained residue was purified by PTLC

(chloroform:methanol=9:1) to give the object compound (98 mg,
yield 76%, 2 steps) as a pale-yellow oil.

'H NMR (CDCl; 400 MHz) (8) ppm: 0.76 (3H, d, J = 6.5 Hz), 1.23
(34, d, J = 6.5 Hz), 2.08-2.15 {(2H, m), 2.43-2.51 (1H, m),
2.55 (24, 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
(18, m), 6.92 (1K, s), 7.38 (1H, dd, J = 5.7, 2.7 Hz}, 7.43
(18, dd, J = 6.0, 2.8 Hz), 7.58 (1HE, br s), 8.57 {1H, br s)
Step 17

F 0 F 0

Gl CONe Ci COH

e 2
0 N ] N

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
mnol} was added, and the mixture was stirred at room

temperature for 3 hr. The reaction mixture was acidified with
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To a suspension of a zinc powder (0.793 g, 12.1 nmol)
in tetrahydrofuran (10 m) were added
2-di bronoet hane (0.09 m, 1.0 nmol) and
|hﬂe1ﬁfﬁ§théplfy1: @m@ru@éd(wwamﬂed Nithmeghylyageiate. The

o'}%% '1@gl§$( ?Oxgalsnw 831'1_ %urea{}g I?:%rm )étnltﬁr r\ﬁ%‘?ﬂ ilbéer

stirred a errper

mlglnewmg\ solfebé a Sod it idre reft itohe &:hepcﬁmmdreﬂe%ag,
obtlnedlnS 6ofExnpe1|

@@FF&W&FS%PB e 285 e halsl SRRIE 0 C’F?tﬁﬁ&’@rd residue

WeQOkicbd kB2 @) WAEET £Bah Na c@Rchd N R Wee q&% $hlef B8 ect
at roomterrperature for 20 min. To this mxture weré

czowadded (BLstgr i phehs| phdkphs n?)wﬁlﬂﬂmldp-‘aq |sadidgh( | 1)
R Pt AT R PR ™ B e & B )

1t at6r abydr dtunaﬁ 61@ m:),in o4 5. OF derd, and tzhea:lmzxmur g1H,
stlrre SH heatln at 80C for 15 mn_ Afte
e

ITl:)amgl -8 8n Ii“eac? Sthe FEhctWon 32595m4xt0JT dif, m)

M3 ahkkowed t@ ¢@ol pyang, aqye@ws Ay um ch ord day, +, g =
solution and ef hyl "acet ate wer e added The resul ti ng
JA-Asdlzull € - At étHal Sans7f62t eted &if I hr dudgh celb te), 7.82

the I%yeijzyo(S ahe fb‘lﬁ mﬁgmé@eparatege%@nﬁl he . 15.42

organl ¢ er "was”was tWI C

(Sat,usated brine in this order and dried 30 over

sodi um sul fate, After f||trat|on the filtrate was
I”%:gorﬁ(]f:'éﬁtra{"léd%i]'lder reduced pressure, and the obtained
= wes Wwas purified by silica gel chromatography
(hexane: ethyl acetate=2:3 to 1:2) to give the object
Sgewpdund (4.71 g, yield 999 as a pale yellowi sh-white
anor phous solid. 1H NVR (CDC13 400 MHz) (8) ppm -0.11
(3H s), -OO (3H s) 5 0.64 3.05 (2H, 5.5, (9H,

m9 4. .64 H), 1. osggﬁ, 3.77-8. 83,
Br . 76(194 Cojte ¢ w Me
*@a N (T LT

'
ﬁ 0. S/ [2] W‘“J\\S(
;K ' /K
To a solution of the compound (67 mg, ¢.22 mmol} obtained
in Step 6 of Example 1, the compound {182 mg, 0.33 mmol)
obtained in Step 11 of Example 2,
tetrakis (triphenylphosphine)palladium(C) (7.5 mg, 0.0065 mmol)
in 1,2-dimethoxyethane (2.1 ml) was added 2ZM aguecus sodium
carbonate solution (434 ul, 0.87 mmoi), 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 aqueocus
layer was extracted with ethyl acetate. The combined organic
layer was washed twice with saturated brine, and dried over
scdium sulfate. After filtration, the filtrate was

concentrated under reduced pressure, and the cbtained residue

Q4



io

15

20

25

10 Hz), 8.68 (1H, s) Step 2 0 The conpound (5.51 g,
8.35 mmvl ) obtained in Step 1 was dissolved in et hanol
(mlG m )_,_.,45 g&gequs sodi um hydroxi de 15 sql utjon

PY3ImGF) PaSTHddedh L Aol TR 3R3GWEE Qids Qﬁwﬁﬁ@a@d twice)
tlén%ﬁﬁfehﬁat:kﬁgeﬂ/ 80E1 £ PEd o dudN t &8 @ld) O\Msn% b%l%QBIrOWn

0% aqueous citric acid solution was ad ed to
aﬂ‘@é@bp@ﬁ gPxtdre, and the mixture was extracted vvlth

, acetate. The organic |ayer was washed with water

S?:t ee times) 20 and saturated brine in this order,
soqjl um sul fate and activated carbon vvegre added, and
d U8 atede di | uted wit by .chl o o¥up.coMee m xture

st | under heati+ng at ( f mn. After
cool, the mxture ja<d flltNered t hr ough
ce e an entrated under r duc&l lbressure The 25
ob tal ned re |gflcje was treated wioth a m X&d sol vent of
hexane- et hyl ’ac‘ﬁt ate, and the preC| pitated solid was
collected by filtration and dried under reduced
pressghe tougkeve phelﬂbé@cpr&wﬂpmmd[(g’a) &btaiyiee] dn Step 1
114 NVR( DVBO- d5 3.69-3. 74(4H, m,
w551 §C2HERY GHQVFEFPhB@%E‘ér%P\Ah@t—é Tl jWith 'a 1.0 M solution

O&Sk%@@bgu%?ﬁgﬁﬁéhmuﬂ quérﬂ@ézfﬁr@ef&éﬁ%dygfhran (154 p1, 0.15

mmol) at room temperature for 1.5 hr. Ethyl acetate and brine

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 four times with saturated
brine, and dried over sodium sulfate. After filtration, the
filtrate was concentrated under reduced pressure, the obtained
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, § = 6.5 Hz), 2.42-2.52 (1H, m), 2.92-2.98 (4H, m),
3.57 (1H, 4, J = 15.0 Hz), 3.73~3.78 (4H, m), 3,87 (3H, s),
3.97 (3H, s); 4.07 (14, d, J = 15.0 Hz), 4.13-4.30 (34, 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}, B8.56 {(1lH, s)

Step 3

F 0 F 0
cl CO,Me cl COM
g — O L
0 N 0 N

SERe* SERG*

0
The compound (30 mg, 0.055 mmol) obtained in Step 2 and
lithium hydroxide monchydrate (3.5 mg, 0.082 mmol} were

stirred in a mixed solvent of tetrahydrofuran (300 iwl) and
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(2H,s), 7. 08( 2H, (4H, 5. 05- dd J =5.7, 3.0 Hz),
88(1Hdd J =9.2, 21Hz)823(1HdJ:21
8.36 (1H d, J - Hz), 8.82 (1H, s),
rrai‘rrr birl 29 w@/e\, eﬁsr)vemweeam%t@enﬁ% St eEOﬂbﬁoreacuon

Gt RUsRensieRoh as Zb@ﬁer)gewgétwsﬁg@ WS MRlehte

in tetrahydrofuran (7.

sp latdidyy, o et ﬁaﬁeméssumlwas 0e Rt 78ched| meml Wlth ethyl
tri thyI |y chlorrde [

AR | by CofB St St ddve oeh TRivksl EhgRenMicn
st dednibdinee was gtiegedvet tbeisamneuteimer ahdeer

for 5 mn. After allowing to cool, a solution of the

N2tPe §ilbraientds) CoBEaRHERILeH WAy geshiced
FPATLS 16440 okbelt Al dral usan rq§s(%§e%%t MRS IAAe xeq

over 10 mn under cooling In a water and t
Smbaalrte qﬁa@%qamrer—edhaft roetmteppendt tihe rﬁmcﬂ;ﬂ’uutmd Bolid

i G B SR Re T ipenratopst PadrRRRT (5o duass! Rpessure

ﬁb ZQ&QTdTTﬁDie) obdedracefbdthan (98 ke ¢oaPOUNEE ( LB% Ghite
5.18 nmol) 20 obtained in Step 4 of Exanple 51 in

5"toé’clrdahydrofuran (7.5 m) |n this order, and the
10 ¥H" € pMas- é&'&rdoe?%rrﬁﬂde(r ﬁ' ng. "7‘% ’?9}9 for 3mmns )

After conpletion o rea |on e reaction mxture
]wa?sﬁ a(lilfbvve?d tJo—céoB Hahd aqaeeasflam(rbm um chl drd-de 10 (4H,

B3 B hlle naber Tar RadorT Per G o) ¢ nf cUght G | Cdle ™

4Thes | @yer $)0f 4t be femretje ¥WeE 8- seaar ated,mpnds tihe-5.23 (14,
aqueous | ayer was extracted with ethyl acetate. The

To oSl -7 orgarii | By er bwd8- Vva@ﬁerﬂlﬁr tfﬁ bri b andi, s), 7.95

af urat ecy lari i ngthi 5oggerlﬂan ed over sodium
@ulfﬁ?e AfterI Plltséat?on the traevvas 30

MSonEE I r:ated 5S3ader r educed pressure and t he obtai ned

esi gﬁ \gs purified by silica gel chromatography
‘{’ﬁ*’r‘é’%? hy

Step 1

F F
c jijcozﬁ ci j@,cozﬁ
F F

t
3-Chleoro-2,4-difluorcbenzoic acid (25 g, 130 mmol) was

dissolved in concentrated sulfuric acid {250 ml), and N-
lodosuccinimide (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 reactiocn
mixture was poured into ice water (about 1000 ml) containing
sodium sulfite (14.2 g, 136 mmol) and, after stirring, the
precipitated sclid 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 28%) as a white solid.
'H NMR (DMSO-ds 400 MHz) (§) ppm: 8.21-8.27 (1H, m)
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The crudely purified product (3.39 g) obtained in Step

1 was dissolved in tetrahydrofuran (34 m), a 1.0 M

sol ution of tetrabutyl anmoni um fluoride in
&Qm?éhydrofuran (7.5 mM, 7.5 mol) was added, and the

m x we\msstuwed§tromnlStemmrMUreforS m n.

o _thepeaction nixture was added brine, and the

m ré was—exs+act &d Jt wte with ethyl acetate. The

¢o olned organi c laydr was washed with brine (tw ce)

and' saturated brine i'n this order, and dried over

sodi umpgul-bakbeunAf (86 . ﬁ'5tr@éﬁQﬂmoIf“%ﬂLJtﬂéﬁ‘iﬁMﬁiep 1 was
concentrated under reducéd 20 pressure, and

Qﬂﬁ&ﬂhﬂ@ﬁ a@staueahagrpﬁuranedZ@Q Bl]li cngyed 1 0 M solution of

mat.oqgr.aph exane; eth acet 3 to

R L R BB 1 T5, B Er Bt S O mls
n(m'blal wihs Yidekd 96%pw2sst apsmocas;@no@loenﬂmowméﬁoanhaﬁgon
solid, 11-1 NVR (CDC13 400 Mz (8) pm 1.00 (9H, s),
%“@f?@‘@me t ,After peomphetiqn Cgf@P(‘%ﬁe ﬁ)ddlﬁl\?ar the
n&}&@lr(emdasmsﬂA%r%é g@: ogm gempé?a@’ufg)foﬁ f@m“in"’%nd then
(4H, , .4, 4.1 Hz), 6.54-6
e r ﬁl}eat'imyza@lﬁlo"@dfoﬂ E k&:g Aft@rHa)L;LoW:LBQ ’(:Ql—t,:odl, a 1.0

67 (1H s)

Wity lobe Boinblikedindaratuatiionddf LiTh )

tcerﬂx@rr@fd&rorma@at qneo3im2) tooginvel heaobhetdd cOMOUEE to the
(2.81 g, yield 96% 2 steps) as a, pal e-brown anor phous
%E‘aqtownmlftmm eEPELS BOD Wifr(s§e PR AnQordH afder the

Sn‘gﬂ&%ﬁn tof %hé a§?%w]:sg|zgiddgt9§n 91@3 (ﬁﬁatme w?hs783t1rred
é(‘mmoqrr) tempé'za(cmae ddy 15=m9ndand. uhea)unc@ensmﬁtamg at 50°C

igzjf_llsg%' §§g§£1%(br{qiﬂﬁt‘] T 8 9 1 9 @%7%&]5/%)ochlorlc

sStiep (300 ml) wasTaad@arrn@updléé Bﬁdgr #cOH9%cddDing. Ethyl
obtained in Step 2 was dissolved in a m xed so] vent of

AR PRy Ao &@gﬁreiesl REYnEnYeRat 879E0. B° nflye Di¥hiNfn the
lrb\ﬂ@’r%x'h@%em%@%mégrtéﬁe éﬁ&StHE adudBu2 MEPL) Was @}gsz_eagzted

d the m xture was stlrre roomterrperaturefor
Vh'lrth ,@t%wa@@@mmpot’é}sgl wmms,ffm@g:ema;wa ataeyesplwits or@shed with

%Jr%dc%%d% the acgl“a:% c'riln'l)_(lte %esg hl? mxct%%lr[leca onate

racted & With

sa:rlgftrilom |a&xdeeam3a%81hﬁdlmt Ii]nbthlﬂe étd\eﬁﬁ)aﬂﬁl&irled over
uratgﬂ brine in 10 this order, and dried over
ifPafe. AFteF FiitFabion, the Filtrahe Yass

ARt aked Lupder rrea%féedpe&ggﬁyé etoa@ijvé h§ bt &k nethauct
resi due was treated a m xed sol vent

Hék&n e etlsy B Q@éﬁawelimheSpﬁedlpltated SO|Id was
Qllected by filtration and .dried under reduced
pré%sure to give the object 15 conpound (2.43 g, yield
91@@ as a white solid.

e e

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

g, 15Z mmol) was added under cooling in an ice bath, and the
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1H NMR (DVBSO-d6 400 MHz) (3) 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 (2H, m, 7.24 (1H dd, J

Xt UEe WaR HELrred8at( tkbmddengerauee 201 HzJ hi8. 24midazole

éli:::% gg) 7J](.agm‘rln@%() ﬁ%ﬂhgegﬁwﬁﬁyg&ry&wf@ﬁ’ ckgfdr%%nesju_ 91

d,he samemmanneeras tufthbe aboye; nendi onednfxamd ess stirred
and according to other conventional nethods where

Iie ESEa LPIPERE tHERp SRS - Of PExartfitéF :nd; etgvils acetate were
ajcﬁfe%f"tozﬁh%gme%_%tigﬁ' if—%été e,3_8t141§':gt e r 220e P& s idd, and

57-59 were obtaine em ca uctural fornmul as
tgfe tdpseusotpyendyaar dushben ertTabted @itly.ethyl acetate.

ddition, the conmpounds of Referenc xanmpl es 30,..31

d %%slﬁl&ﬂq R 0] éa_X@EaHaS| @%%%Sp Bdhicet T ‘i’h’é“
SAR- s erias, | Anbdharabaveveentbaned Exarptes, rmeér
according to_ other 30 conventional nethods where

, thepifé 1freke Wafr GEROPRF TR BRAUPRIEK, reduced
ﬁgéégﬁfgfﬂaﬁ%p%%%l%b%aghehlEegﬁgueowéslpgkﬁfied by silica gel
chromatography (hexane alone) to give the object compound
(50.6 g, yield 95%, 2 steps) as a white solid.

'H NMR (CDCls 400 MHz) (&) ppm: 0.12 (6H, s), 0.95 (9H, s),
4.70-4.74 (2H, m), 7.74-7.79 (1H, m}
Step 4

Cllfirmo;ﬂg<
—
H " N

.

1,4-Diloxane {200 ml) was added to

tris (dibenzylideneacetone)dipalladium(0) chloroform (1:1)
complex (12.5 g, 12.1 mmol), (+)}-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 mmel) 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 inscluble 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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filtration, the filtrate was concentrated under reduced
pressure, and the obtained residue was purified by silica gel
chromatography (hexane:ethyl acetate=50:1 to 30:1, further
20:1} to give the object compound (22.8 g, yield 50%) as a
pale-yellow oil.

'H NMR (CDCls 400 MHz) (§) ppm: 0.12 (6H, s), 0.95 (9H, s),
3.02-3.06 (4H, m), 3.84-3.89 (4H, m), 4.74 (2H, s), 6.99-7.05
(1H, m)

Step 5

A s:/l< A
cl 07 C'I>/‘0H
Fl/:?/\ F .
" o
The compound (22.8 g, 60.2 mmol) obtained in Step 4 was
dissolved in tetrahydrofuran (220 ml), a 1.0 M solution of
tetrabutylammonium filuoride in tetrahydrofuran (80.3 ml, 90.3
mrol) 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
obtained residue was purified by silica gel chromatography
{hexane:ethyl acetate=2:1 to 1:2) to give the object compound
(15.2 g, yield 26%) as a pale-yellow solid.
'H NMR (CDCl; 400 MHz) (8) ppm: 1.79-1.84 (1H, m), 3.03-3.00
(4H, m), 3.84~-3.89 (4H, m), 4.74 (2H, d, J = 6.0 Hz), 6.92-
6.99 (1H, m)
Step 6

CLQAUH o C;]Q;B”Br
() -
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The compound (2 g, 7.6 mmol) obtained in Step 5 was
dissolved in chloroform (20 ml), triphenylphosphine (2.39 g,
9.10 mmol) and carbon tetrabromide (3.02 g, 9.10 mmol) were
added under ice-cooling, and the mixture was stirred at room
temperature for 20 min. Triphenylphosphine (0.597 g, 2.28
mmol) and carbon tetrabromide (0.754 g, 2.27 mmol) were added,
and the mixture was stirred at room temperature for 5 min.
After completion of the reaction, the mixture was concentrated
under reduced pressure, and the obtained residue was purified
by silica gel chromatography (hexane:ethyl acetate=50:1 to
2:1) to give the object compound (2.20 g, yield 89%) as a
white solid.

'H NMR {CDCls 400 MHz) (8) ppm: 3.02-3.08 (4H, m), 3.83-3.89
{4H, m), 4.46 (2H, s), 6.82-6.88 (1H, m)
Step 7

[ 7

K s

To a sclution 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 l,2~dimethoxyethane (1.7 ml) were
added tetrakis{triphenylphosphine)palladium(O) (6 mg, 0.005
mmol) and ZM aqueous sodium carbonate soluticon (337 pl, G.67
mmol), and the mixture was stirred under an argon atmosphere
under heating at 80e°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 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 was purified by

silica gel chromatography (chlorcform:acetone=5:1) to give the
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object compound (96 mg, yield 84%) as a yellow amorphous
solid.

"H NMR (CDCls; 400 MHz) (§) ppm: -0.09 (3H, s), -0.05 (3, s),
0.76 (8H, s), 0.84 (3H, d, J = 6.7 Hz), 1.19 (34, d, J = 6.5
Hz), 2.39-2.50 (1H, m), 2.93-2.98 (4H, m), 3.79-3.83 (4H, m),
3.89-4.08 (10H, m), 4.15-4.22 (1H, m), 6.60-6.66 {1H, m), 6.79
{(1H, s), 8.27 (1H, =), B.65 {1H, s)

Step 8

F 0 F 0

¢l CO,Me cl COMe
R
on h o\sf [Dj h oH
RS

The compound (96 mg, 0.14 mmol) obtained in Step 7 was
stirred in tetrahydrofuran (i ml) with a 1.0 M solution of
tetrabutylammonium fluoride in tetrahydrofuran (212 ul, 0.21
mmol), and the mixture was stirred at room temperature for 1.8
hr. Ethyl acetate and brine 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 was purified by
silica gel chromatography (chloroform:acetone=2:1_to '
chloroform:ﬁethanolle:1) to givé'the object compound.(73 mg,
yield 91%) as a pale-~yellow solid. '
'H NMR (CDCl; 400 MHz) (3) ppm: 0.77 (3H, d, J = 6.7 Hz), 1.23
(34, d, J = 6.5 Hz), 2.40-2.51 (1H, m), 2.88-2.93 (4H, m),
3.62 (lH, d, J = 14.2 Hz), 3.76-3.81 (4H, m), 3.87 (3H, s),
3.96-4.04 (44, m), 4.15~4.28 (3H, m), £.52-4.61 (1H, m), 6.49~
.56 (1H, m), 6.86 (1H, s), 7.66 (1H, s), 8.56 (1lH, s)
Step 9
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The compound (73 mg, 0.13 mmol) obtained in Step 8 and
lithiuvm hydroxide monohydrate (11 mg, 0.26 mmol) were stirred
in a mixed solvent of tetrahydrofuran (740 pl) and water (370
> pl) at room temperature for 2.3 hr. Ethyl acetate and 5%
aqueous potassium hydrogen sulfate 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 twice with saturated brine, and dried over
10 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 to
give the object compound {60 mg, yield B4%) as a pale-brown
15 solid.
'H NMR (DMSO-dg¢ 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),
1.16 (3H, d, J = 6.8 Hz), 2.31-2.45 (1B, m), 2.93-3.00 (4E,
m), 3.70-3.75 {(4H, m), 3.75-3.82 (1H, m), 3.95-4.02 (1H, m),
4.06 (3H, s}, 4.07 (2H, s}, 4.83~4.92 (1H, m), 5.17~5.23 {1H,
20 m), 7.05-7.11 (14, m), 7.46 {(1H, s), 8.01 (lH, s), 8.88 (1H,
s}y, 15.44 (1K, br s)
MS (ESI): M+ 551
Example 17
Step 1

COMH ! COH
S
0 F 0 F

!

2-Fluoro-4-metheoxybenzoic acid (25.0 g, 147 mmol) was
dissoclved 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

30 ice bath was removed, and the mizxture was stirred at room
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temperature overnight. The reaction mixture was poured into
ice water containing sodium sulfite (1.9 g, 15 mmol), and the
mixture was stirred for 1 hr. The precipitated solid was
collected by filtration and washed with water. The obtained
golid was air~dried, and stirred in ethanol (2530 ml) at 90°C
for 1 hr. After allowing to cool, the solid was collected by
filtration to give the object compound {21.4 g, yield 49%) as
a white sclid,.

'H NMR (DMSO~d6 400 MHz) (§) ppm: 3.92 (3H, s), 7.03 (1H, d, J
= 13.2 Hz), 8.20 (1H, d, J = 8.4 Hz), 13.12 (1H, br =)

Step 2

—
0 ¥

? F

The compound (21.4 g, 72.2 mmol) obtained in Step 1 was
suspended in toluene (42 ml), thionyl chloride (15.8 ml, 217
mmol) and dimethylformamide (56 pul, 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
cbtained 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 hydrochleric 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, aqueous sodium hydrogen

carbonate soclution (twice) and water in this order. The
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mixture was concentrated under reduced pressure, and subjected
to azeotropic distillation with toluene twice to give the
object compound (26.0 g, yield 98%) as a pale~yellow solid.

'H NMR (DMSO-dg 400 MHz) (§) ppm: 1.17 (34, t, J = 7.0 Hz),
3.94 (3H, s), 4.00 (2H, d, J = 3.3 Hz), 4.11 (2H, g, J = 7.0
Hz), 7.09 (1H, d, J = 13.7 Hz), 8.20 (1H, d, J = 8.4 Hz)

Step 3

0 0
| @:“\,CGZEt i mc%ﬁ
._.._.._...._........_}.
0 F [? F N/

The compound (26.0 g, 71.0 mmol) obtained in Step 2 was
suspended in toluene (125 ml), dimethylformamide dimethyl
acetal (11.3 ml, 85.1 mmol} was added, and the mixture was
stirred under heating at 85°C for 3.8 hr. After allowing to
cool, the reaction mixture was concentrated under reduced
pressure, and the obtained residue was purified by silica gel
chromatography (hexane:ethyl acetate=1:1 to 1:2) to give the
cbject compound (25.0 g, yield 83%) as a pale-yellow solid.
H NMR (DMSO-de¢ 400 MHz) (§) ppm: 0.95 (3H, £, J = 7.1 Hz),
2.73 (3H, br s), 3.29 (3H, br s), 3.84-3.96 (5B, m), 6.93 (1H,
d, J = 12.8 Hz), 7.70 (1lH, =), 7.84 (1H, d, J = 8.1 Hz)

Step 4

0 0
I mcoza | % CO,Et
. e —
0 F N7 | F a‘a:
>‘ OH

The compound (700 mg, 1.66 mmol) obtained in Step 3 and
L-tert-leucinecl (234 mg, 1.99 mmeol) was stirred in chloroform
(7 mi) at room temperature for 2.7 hr. The reaction mixture
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

pressure to give a white amorphous crude product (873 mg).
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The crude product (873 mg) obtained in Step 4 was stirred
with potassium carbonate (689 mg, 4.99 mmol) in
dimethylformamide (8 ml) under heating at 80°C overnight.

After completion of the reaction, water and ethyl acetate were
added to the reaction mixture, the layers were separated, and
the organic layer was washed twice with water. The agueous
layer was extracted again with ethyl acetate, and all the

10 organic layers were combined and washed with brine. The
organic layer was dried over sodium sulfate. After filtration,

the filtrate was concentrated under reduced pressure to give a

crude product (931 mg) as a colerless cil.

Step 6
ImCOZEt
0 N
13 I ﬁl\l ] >|l\I ) ,
/Si]<
The crude product (931 mg) obtained in Step 5, imidazole
(170 mg, 2.49 mmol) and tert-butyldimethylsilyl chloride (301
mg, 1.99 mmol) were stirred in dimethylformémide (5 ml) at
rocm temperature for 1 hr. Water and ethyl acetate were added
20 to the reaction mixture, the layers were separated, and the
organic layer was washed with wWater (ftwice) 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 82%, 3 steps) as a white solid.
"H NMR (CDCly 400 MHz) () ppm: -0.09 (3d, s), 0.00 (3H, s),
0.68 (9H, s), 1.06 (9H, s), 1.41 (3H, t, J = 7.1 Hz), 3.9%
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(3H, s), 4.09-4.20 {(2H, m), 4.36-4.44 (2H, m), 4.52 (1H, dd, J
= 8.7, 4.5 Hz), 6.86 (1H, s), 8.62 (1H, s), 8.94 (1H, s)
Step 7

; 99
.
0 N 0 N

>TAE ] >VKB

Si_ ~sil
K PR
3 A mixture of the compound (200 mg, 0.340 mmol) obtained

in Step 6, bis(pinacclato)diboron (95 mg, 0.37 mmol),
potassium acetate {100 mg, 1.02 mmol) and [1,1’-~
bis(diphenylphosphino)ferrocene]dichloropalladium(II)
dichloromethane (1:1) compléx (8 mg; 0.01 mmol).in dimethyl

10 sulfoxide (2 ml) was stirred under heating at 80°C for 1 hr.
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
order, and dried over sodium sulfate. After filtration, the

15 filtrate was concentrated under reduced pressure to give a
black-brown amorphous crude product (241 mg).

Step B

S g " . 0
O,Bmco?_& . \©/Br cl CGZEt
? ﬁ N N ' o
T, . SEE AN
K <
The crude product (241 mg) obtained in Step 7, the
%0 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 agueous
sodium carbonate solution {0.7 ml, 1.4 mmol) was added, and
the mixture was stirred under heating at 80°C for 30 min.
25 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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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
(chloroform:acetene=5:1) to give the object compound (217 mg,
yield 93%, 2 steps) as a brown oil.

'H NMR (CDCl; 400 MHz) (§) ppm: -0.10 (3H, s), 0.00 {(3H, s),
C.67 (°H, s), 1.06 (9H, s), 1.41 {3H, t, J = 7.2 Hz), 2.96-
3.01 (44, m), 3.76-3.8C (4H, m), 3.91 (3H, s), 3.99 (iH, d, J
= 15.5 Hz), 4.04 (1H, d, J = 15.5 Hz), 4.09-4.20 (2H, m),
4.35-4.43 (2H, m), 4.54 (1H, dd, J = 8.8, 4.4 Hz), 6.51 (1H,
dd, J = 5.5, 2.9 Hz), 6.75 (1H, dd, J = 5.8, 2.9 Hz), 6.88
{1, s), 8.28 (1H, =), 8.62 (1H, s)

Step 9

F 0 F 0

o CO,Et cl CO,Et
(JLLT — T X
0 ! 0 N

&y 2y T
s

The compound (217 mg, 0.315 mmol) obtained in Step 8 was
stirred in tetrahydrofuran (2 ml) with a 1.0 M solution of
tetrabutylammonium flucride 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 sodium
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:methanol=20:1) to give the object
compound (166 mg, yield 92%) as a colorless oil.
'H NMR (CDClz 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 (34, s), 4.03 (1H, d, J = 14.4 Hz), 4.20-
4.43 (4H, m), 4.54~4.65 (2H, m), 6.39-6.43 (1H, m), 6.67-6.72
(1H, m), 6.%94 (1H, s), 7.77 (1H, s), B8.61 (1H, s)
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Step 10

F 0 ¥ 0

ct COEt cl COH
s
SRR &y

The compound (166 mg, 0.289 mmol) obtained in Step 9 and
lithium hydroxide monohydrate (24 mg, 0.58 mmol) were stirred
in a mixed solvent of tetrahydrofuran (3 ml) and water (0.6
ml) at room temperature for 4 hr. Aqueous citric acid solution
and ethyl acetate were added to the reaction mixture, 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 concentréted under
reduced pressure to give the object compound (146 mg, yield
92%) as a white solid.

'H NMR (DMSO-dg 400 MHz) (§) ppm: 0.99 (94, 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 (3R, s), 5.13 (1H, t, J = 4.9 Hz), 5.17-5.20
(1H, m), 6.90-6.92 (1H, m), 7.01-7.03 (1H, m), 7.54 (1H, s),
7.26 (1H, s}, 8.79 (1H, s), 15.3% (1H, s)

MS (ESI): M+ 547

Example 25

Step 1

F CF
Cl J(jcozﬂ cr@,cozﬂ
F F
NO,

3-Chloro-2, 4~difluorobenzoic 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 solid was dried

under reduced pressure at 50°C overnight to give the cbiject
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compound {5.54 g, vyield 90%).
'H NMR (CDCls 400 MHz) (§) ppm: 8.78 (1H, dd, J = 8.1, 7.2 Hz)
Step 2

F F
el ]ijcozﬁ cl I>/~0H
e
F F
NO ND,

A

The compound (5.0 g, 21 mmol) obtained in Step 1 was
dissolved in tetrahydrofuran (50 ml) and, after ice-cooling,
triethylamine (3.08 ml, 22.1 mmol) was added. Isobutyl
chlorocarbonate (2.87 ml, 22.1 mmol} was added dropwise, and
the mixture was stirred at the same temperature for 40 min.
Sodium borchydride (1.19 g, 31.6 mmol) was added to the
obtained mixture, and water (5 ml) was added dropwise over 15
min. The mixture was stirred at the same temperature for 30
min, water was added to the reaction mixture, and the mixture
was extracted with ethyl acetate. After partitioning, the
agueous layer was extracted with ethyl acetate. The combined
crganic layer was washed with saturated agueous 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
Gl oH L | )ﬁjﬁ%
F r
NO, NH,

To a mixture of ethanol {15 ml) and water (5 ml}) were
added reduced iron (3.56 g, 63.7 mmol) and ammonium chloride
(3.4%1 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 8C0°C for 30 min. After allowing to cool, the
reaction mixture was filtered through celite, ethyl acetate
and saturated agueous sodium hydrogen carbonate solution were

added to the filtrate, and the layers were separated. The
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aqueous layer was extracted with ethyl acetate, and the
combined crganic 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, and the obtained
residue was purified by silica gel chromatography
{(hexane:ethyl acetate=2:1) to give the object compound (1.50
g, yield 38%, 2 steps).

'H NMR (CDCl; 400 MHz) (§) ppm: 1.75 (1H, br s), 3.69 (2H, br
s), 4.68 (2H, d, J = 3.7 Hz), ©.76 (1H, dd, J = 9.3, 7.0 Hz)
Step 4

F F
. (|
Cl@/\oﬂ j@’/\ﬂﬁ
F F
NHZ >r0\n,NH
0

A sclution of the compound (1.5 g, 7.8 mmol) cbtained in
Step 3 and di-tert-butyl dicarbonate {(2.54 g, 11.6 mmol) in
tetrahydrofuran (10 ml) was heated under reflux for 48 hr. Di~-
tert-butyl dicarbenate (508 mg, 2.32 mmol) and tetrahydrofuran
{Z ml) were added 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, vyield 95%).
'H NMR (CDCls 400 MHz) (§) ppm: 1.53 (9H, s), 1.98 (1H, t, J =
6.4 Hz), 4.73 (2H, d, J = 6.4 Hz), 6.60 (1H, br s), 8.08 {(1H
t, J = 7.8 Hz)

r

Step 5
F
€l R OH Gl /\Br
F .
NH
>(0YNH \fr
0

The compound (2.14 g, 7.29 mmel) obtained in Step 4 was
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dissolved in chloreform (20 ml), triphenyiphosphine (2.06 g,
7.87 mmol) and carbon tetrabromide (2.66 g, .02 mmol) were
added, and the mixture was stirred at room temperature. The
reaction mixture was concentrated under reduced pressure, and
the obtained residue was purified by silica gel chromateography
(hexane:chloroform =1:1) and further treated with hexane. The
precipitated solid was collected by filtration and dried under
reduced pressure to give the object compound (1.54 g, yield
59%) as a solid.

'H NMR (CDCls 400 MHz) (§) ppm: 1.53 (9H, s), 4.46 (2H, d, J =
1.4 Hz), 6.61 (1H, br s), 7.88 (1H, t, J = 7.9 Hz)

Step 6

+

F F
0. NH 0. NH !
>y Y 2ol O}

Argon was passed through a solution of the compound (497
mg, 1.3% 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 under argon atmosphere undér heating at
100°C for 0.5 hr. Ethyl acetate and saturated aqueous sodium
hydrogen carbonate solution 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 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
cbject compound (649 mg, yield 85%).
'H NMR (CDCl; 400 MHz) (§) ppm: -0.08 (34, s), -0.06 (3H, s),
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0. (9H, s), 0.84 (3H, d, J = 6.7 Hz), 1.19 (3H, d, J = 6.5
Hz), 1.48 (98, s), 2.38-2.50 (1H, m), 3.89 (3H, s), 3.92-3.97
(4H, m), 4.00-4.08 (3H, m), 4.14-4.21 (1H, m), 6.50 (1lH, br
s), 6.73 (14, s), 7.87 (1H, br s), 8.18 (1H, s), B8.64 (1H, )
Step 7

The compound (645 mg, 0.909 mmol) obtained in Step 6 was
stirred in a mixed solvent of triflucroacetic acid (2.5 ml)
and chlorcform (57ml) at room temperature for 0.5 hr. The
reaction mixture was concentrated under reduced pressure, and
ethyl acetate was added to the obtained residue. The organic
layer was washed with saturated aqueocus 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
cbtained residue was purified by silica gel chromatography
(chloroform:methanol=10:1) tc give the object compound (454
mg, yield B2%).

'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), 2.40-2.5% (1H, m), 3.52 (2H, s), 3.88-3.98 (94, 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), 8.65 (1H, s)

Step B

F 0
o CO,Me cl WCOZMe
{ e I
T, Ao
NH
‘ \} J\O\ / L\Cl ﬁ \S(
Si i
4
K R
To a solution of the compound {197 mg, 0.323 mmol)

obtained in Step 7 and pyridine (53 pul, 0.65 mmol) in
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chloroform (2 ml) was added 4-chlorobutyryl chloride (44 pl,
0.39 mmol), and the mixture was stirred at room temperature
for 4.3 hr. The reaction mixture was concentrated under
reduced pressure, ethyl acetate and saturated agqueous sodium

° hydrogen carbonate solution were added to the obtained
residue, and the layers were separated. The organic layer was
washed with saturated brine, and dried over magnesium sulfate.
After filtration, the filtrate was concentrated under reduced
pressure to give a crude product (233 mg).

10 Step 9

¥
i NCO Me Gl wc%fﬁe
9 — T X
N

ﬂcﬂ\o\ O Ty
S S
The crude preoduct (233 mg) obtained in Step 8 was
dissolved in dimethylformamide (2 ml), sodium hydride (60%,
19.4 mg, 0.485 mmol) was added at 0°C, and the mixture was
1> stirred at the same temperature for 15 min. Agueous 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

F
Cl COMe Gl GO Me
— L
o'y \ ORI

/S|T<
The crude product obtained in Step 9 was stirred in
45 tetrahydrofuran (3 ml) with a 1.0 M solution of

tetrabutylammonium fluoride in tetrahydrofuran (485 ul, 0.485

mmel) and acetic acid {55 ul, 0.97 mmol) at room temperature
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for 5 hr. The reaction mixture was concentrated under reduced
pressure, and the obtained residue was purified by silica gel
chromatography {(chloroform:methanol=15:1) to give the object
compound (178 mg, vield 98%, 3 steps).

"B NMR (CDCl; 400 MHz) (§) ppm: 0.76 (3H, d, J = 6.7 Hz), 1.24
(3H, d, J = 6.0 Hz), 2.12-2.21 (2H, m), 2.43~2.53 (24, m),
3.54 (1H, d, J = 14.8 Hz), 3.71 (2H, t, J = 7.1 Hz), 3.86 (3H,
s), 3.99 (3H, s), 4.08 (1H, d, J = 14.8 Hz), 4.14-4.30 (3H,
m), 6.87 (iH, s), 6.96-7.02 (1H, m), 7.58 (1H, s), 8.56 (1R,

s}

Step 11

F9 | Ao
CICOzMe C; 2
F 0 N

N, ! LN
Oﬁ W ]\OH m W l\OH

The compound (175 mg, 0.311 mmol) obtained in Step 10 and
lithium hydroxide monohydrate (26.1 mg, 0.622 mmol) were
stirred in a mixed solvent of tetrahydrofuran (2 ml) and water
(1 mi) 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) (8) ppm: 0.72 (3H, d, J = 6.4 Hz),
1.16 {34, 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, J = 7.4
Hz), 3.73-3.83 {l1H, m), 3.85-4.06 (1H, m), 4.03 (3H, s), 4.10
(2H, s), 4.83-4.91 (1H, m), 5.19 (1H, ©, J = 5.0 Hz), 7.45
(14, dd, J = 7.6, 7.6 Hz), 7.45 (1H s), 8.12 (1H, s), B8.8B8(1iH,
s), 15.45 (1H, s8)

MS (ESI): M+ 54%
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Example 49
Step 1

0 >7LQ 0
;mcozfst . G.Bmcozn
el e

T S

A mixture of the compound (217 mg, 0.369 mmol) obtained
in Step 6 of Example 17, bis(pinacolato)diboron (103 mg, 0.406
mmol), potassium acetate (109 mg, 1.1% mmol) and [1,1’-
bis{diphenylphosphine) ferroceneldichloropalladium(II)
dichleromethane (1:1) complex (60 ng, 0.074 mmol) in dimethyl
sulfoxide (1.6 ml) was stirred under an argen atmosphere under
heating at 80°C for 2 hr. After allowing to cool, ethyl
acetate and brine were added to the reaction mixture, and the
mixture was stirred at room temperature. The resulting
insoluble material was filtered off through celite. The layers
of the filtrate were separated, and the organic layer was
washed four times with s=aturated brine and dried over sodium
sulfate. After filtration, the filtrate was concentrated under
reduced pressure to give a brown amorphous crude product (230
mg) .

Step 2

jo 0 F F D
-B CO.Et | cl COEt
L™ e T ™
0 N F F 0 N

o ™ S

Si 0 0 ?IK
The crude product (230 mg) obtained in Step 1, the
compound (100 mg, 0.306 mmol) obtained in Step € of Example 16
and tetrakis (triphenylphosphine)palladium(0) (10.6 mg, 0.0092
mmol} were mixed with 1,2-dimethoxyethane (2 ml). 2M Agueous

sodium carbonate solution (612 pl, 1.22 mmol) was added, and

the mixture was stirred under heating at 80°C for 25 min.
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After allowing to cool, 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 brine, and dried over
sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure, and the obtained residue
was purified twice by silica gel chromatography (hexane:ethyl
acetate=1:2 to chloroform:acetone=5:1) to give a brown
amorphous crudely purified product (40 mg).

Step 3

F F
Gl CO,Et Gl COEEt
DRy
&y S
I'<

The crudely purified product (40 mg) obtained in Step 2
was stirred in tetrahydrofuran (0.4 ml) with a 1.0 M solution
of tetrabutylammonium fluoride in tetrahydrofuran (85 pi, 0.085
mmol) at room temperature for 5 min. Ethyl acetate and brine
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 twice with saturated brine
and dried over sodium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the cbtained
reéidue was purified by PTLC (chloroform:acetone=2:1) to give
the cbject compound (24 mg, yield 13%, 3 steps) as a pale-
brown amorphous solid.
' NMR (CDCls 400 MHz) (§) ppm: 1.02 (9H, s), 1.41 (3H, t, J =
7.3 Hz), 2.89-2.893 (4H, m), 3.72 (1H, d, 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 (14, s),
7.89 (iH, s), 8.60 (1H, s}
Step 4
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To a mixture of the compound {24 mg, 0.04C mmol) obtained
in Step 3, tetrahydrofuran (240 pl) and water (120 ul) was
added lithium hydroxide monochydrate (3.4 mg, 0.081 mmol), and
the mixture was stirred at room temperature for 2.3 hr. A 5%
agueous 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 twice
with saturated brine and dried over sodium sulfate. After
filtration, the filtrate was concentrated under redﬁced
pressure, the obtained residue was treated with a mixed
solvent of hexape-ethyl acetate, and the precipitated solid
was collected by fiitration and dried to give the object
compound (20 mg, yield 87%) as a white solid.

"H NMR (DMSO-de 400 MHz) (§) ppm: 0.98 (9H, s), 2.93-2.98 (44,

m), 3.70-3.74 (4H, m), 4.00-4.14 (74, m), 5.12 (1H, t, J = 4.8
Hz), 5.13-5.19 (1H, m), 7.02-7.08 (1H, m), 7.52 (1H, s), 8.01

(14, s), 8.78 (1H, s), 15.37 (1H, s)

MS (ESI): M+ 565

Example 51

Step 1

I COH | @\)k[coza-
o — O
F N

F

To a suspension of Z-fluorc-5-iodobenzoic acid (4.79 g,
18.0 mmol) and dimethylformamide (69 pl, 0.90 mmel) 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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(dimethylamino)acrylate (2.83 g, 19.8 mmol) and
diisopropylethylamine (4.07 ml, 23.4 mmol) in toluene {15 ml)
at 60°C over 5 min, and the mixture was stirred under heating
at 100°C for 16 hr. Water and ethyl acetate were added to the
reaction mixture, the mixture was stirred, and the layers were
separated. The obtained 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:ethyl acetate=3:2 to 1:2) to
give the object compound (6.48 g, yield 85%) as a brown oil.
'H NMR (CDCL; 400 MHz) (§) ppm: 0.95 (3K, t, J = 7.1 Hz), 2.89
(34, br s), 3.32 (3H, br s), 3.99 (2H, g, J = 7.1 Hz), 6.79
{1d4, dd, J = 10.0, 8.5 Hz), 7.66 (1H, ddd, J = 8.5, 4.6, 2.4
Hz), 7.78 (1H, s), 7.87 (1H, dd, J = 6.6, 2.4 Hz)

Step 2

0 0

| CO,Et ! CO,EL
o i |
; F “N F "NH

1

The compound (3.20 g) obtained in Step 1 was dissolved in
tetrahydrofuran, L-tert-leucinol (877 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 ¢) as a brown oil,
which was a mixture of E form/% form.

*H NMR (CDCls 300 MHz) (§) ppm: 0.87-0.94 (1.6H, m), 0.95-1.06
(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 (I1H, m), 7.5%-7.74 (2H, m), 8.09-8.18 (1H,
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Step 3

0 0
I COEt | CO,Et

| e |
F YNH

e T

A suspension of the crude product (4.41 g} obtained in
Step 2 and potassium carbonate (1.57 g, 11.4 mmol) in
dimethylformamide (40 ml) was stirred under heating at 80°C for
6 hr. Water was added to the reaction mixture under ice-
cooling, and the precipitated solid was collected by
filtration and washed with water. The obtained solid was air-
dried at room tempéréture and dried under reduced pressure at
60°C to give a crude product (3.23 g) as a brown solid.
*H NMR (CDCls 300 MHz) (§) ppm: 0.98 (9H, s), 1.41 (3H, t, J =
7.2 Hz), 4.22-4.45 (4H, m), 4.68 {(1H, dd, J = 8.9, 2.8Hz),
5.14 (1H, br s), 7.46 (1H, d, J = 9.3 Hz), 7.89 (1H, dd, J =
9.3, 2.2 Hz), 8.07 (iH, d, J = 2.2 Hz), 8.69 (1H, 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 mi) 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 crder. The agueous layer was extracted
with ethyl acetate, and the obtained oxganic 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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concentrated under reduced pressure, and the obtained residue
was purified by silica gel chromatography {(hexane:ethyl
acetate=3:2 to 2:1) to give the object compound (3.81 g, yield
0%, 3 steps) as a pale-yellow amorphous solid.

' NMR (CDCls 300 MHz) (§) ppm: -0.10 (3H, s), -0.01 (3H, s),
0.6 (SH, s), 1.04 (9H, s), 1.41 (38, t, J = 7.2 Bz), 4.06-
4.19 (2H, m), 4.36-4.45 (2H, m), 4.60 (1H, dd, J = 8.7,
4.5Hz), 7.39 (1H, d, J = 9.4 Hz), 7.89 (1H, dd, J = 9.4, 2.3
Hz), 8.67 (1H, s), 8.88 (14, 4, J = 2.3 Hz)

Step 5

0 - j~ 0 0
D-Bm(}{)zﬁ:
N

A solution of the compound (300 mg, 0.538 mmol) obtained
in Step 4, bis(pinacoclato)diboron (150 mg, 0.592 mmol), [1,1’-
bis{diphenylphosphino)ferroceneldichloropalladium(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 inscluble 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 crder, 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 (CDCls 400 MHz) (§) ppm: -0.10 (3H, s), -0.02 (3H, s),
0.65 (8%H, s), 1.03 (9H, s), 1.35 (12K, s}, 1.41 (3H, t, J =
7.1 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 (1H, dd, J =
8.8, 1.63 Hz), 8.67 {(lH, s), 9.03 (1H, &, J = 1.6 Hz)

il
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Step 6

Q
Gl - CO,Et Ci COEt
TN — O™
N N

>r0 \S,NH ﬁ‘\o

To a solution of the crude product (366 mg) obtained‘in

Step 5, the compound (200 mg, 0.592 mmol) obtained in Step 5

5 of Example 2 and tetrakis (triphenylphosphine)palladium(0) (31
mg, 0.027 mmel) in 1,2~dimethoxyethane (6 ml) was added 2 M
aqueous sodium carbonate solution (1.1 ml, 2.2 mmol), and the
mixture was stirred under heating at 80°C. After completion of
the reaction, the reaction mixture was allowed to cool and

10 ethyl acetate was added. The layers were separated, and the
organic layer was washed with water (three times) and
saturated brine in this order, and dried over sodium suifate.
After filtration, the filtrate was concentrated under reduced
pressure, and the obtained residue was purified by silica gel

15 chromatography (hexane:ethyl acetate=3:2) to give the objebt
compound (301 mg, yield 81%, 2 steps) as a white amorphous
solid.
'H NMR {CDCls; 400 MHz) (§) ppm: -0.11 (3H, s), -0.02 (34, s},
O.64 (9H, s), 1.05 (9H, s), 1.41 (3H, t, J = 7.2 Hz), 1.48

20 {9H, s), 4.02-4.18 (4H, m), 4.36-4.44 (ZH,‘m), 4.64 (iH, dd, J
= 8.5, 4.5 Hz), 6.34 (1H, s), 6.84 (1H, dd, J = 5.6, 2.8 Hz),
7.47 (1K, dd, J = 8.9, 2.1 Hz), 7.52-7.59 (2H, m), 8.41 (1H,
d, §= 2.1 Hz), B8.69 (1H, s)
Step 7

0. NH NH, o
Si
K MK
A solution of the compound (301 mg, 0.437 mmol) cbtained
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in Step 6 in a mixture of triflucroacetic acid (3 ml} and
chioroform (3 ml) was stirred at room temperature for 1 hr.
The reaction mixture was concentrated under reduced pressure,
and subjected to azeotropic distillation with toluene. Aquecus
sodium hydrogen carbonate solution and ethyl acetate were
added to the obtained residue, and the layers were separated.
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 was purified by silica gel
chromatography (hexane:ethyl acetate=1:3 to
chloroform:methanol=10:1) to give the object compound (196 mg,
yield 76%) as an amorphous solid.
'H NMR (CDCls; 400 MHz) (§) ppm: -0.11 (3H, s), -0.02 (3H, s),
0.64 (SH, s), 1.05 (9H, s), 1.41 (3H, t, J = 7.1 Hz), 3.50
{2H, br s), 3.96-4.18 (4H, m), 4.36-4.45 (2H, m), 4.64 (1H,
dd, J = 8.2, 4.9 Hz), 6.32 (1H, dd, J = 5.4, 2.8 Hz), 6.56
(1K, dd, J = 5.6, 2.8 Hz), 7.48 (1H, dd, J = 9.0, 2.3 Hz},
1.56 (1H, d, J = 8.0 Hz), 8.42 (1H, d, J = 2.3 Hz), 8.69 (1H,
s)
Step 8
Gl ] i CO,Et Gl | i CO,Et
SACHEEE

NH _ 0x,-NH
2 >| j\[l)\sf T/\CI ﬁ)\s{
K A
To a sclution of the compound (100 mg, 0.170 mmol)

obtained in Step 7 and pyridine (27 pi, 0.34 mmol) in
chloroform (1 ml) was added 4-chlorobutyryl chloride (44 ul,
0.3% mmol), 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
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Step 9

F
Cl WCO Et ci WCGZH
g — U
N

0+, -NH
L\cl T \0“ Dm T \O‘s{
S S
The crude product (122 mg) obtained in Step 8 was
dissolved in dimethylformamide {1 ml), sodium hydride (60%, 10
mg, 0.25 mmol) was added at 0°C, and the mixture was stirred at
the same temperature for 40 min. An agueous ammonium chloride
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 ordér,
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=1:9 to chloroform:methanol=10:1) to give
the object compound (%8 mg, yield 88%) as a white amorphous
solid.
'H NMR (CDCl; 400 MHz) (8) ppm: -0.11 (3H, s), -0.02 (3H, s),
.64 (s, 9H), 1.05 (%H, s), 1.41 (3H, t, J = 7.1 Hz), 2.09-
.18 (2H, 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, m), 7.48~7.53 (1H, m), 7.57 (1H, d, J = 9.2 Hz),
.70 (1B, dd, J = 6.3, 2.8 Hz), 8.40 (1H, d, J = 2.2 Hz), 8.68
{(1H, =)
Step 10

-~ = s NSO

F 0 F 0

cl CO,Et cl CO,Et
S |

Saee

N 0N
0 \0\ / T

/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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tetrabutylammonium fluoride in tetrahydrofuran (224 pl, 0.224
mmel), and the mixture was stirred at room temperature for 10
min. Water 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 purified by PTLC (chloroform:methanol=15:1) to
guantitatively give the object compound (88 mg) as a white
solid.

'H NMR (CDCls; 400 MHz) (8) ppm: 1.00 (9H, s), 1.40 (3H, t, J -
1.2 Hz), 2.08-2.19 (2H, m), 2.57 (2H, t. J = 8.1 Hz), 3.76

(2H, &, J = 7.5 Hz), 3.83 (iH, d, J = 14.4 Hz), 3.96 (1H, d, J
= 14.4 Hz), 4.16-4.27 (2H, m), 4.27-4.43 (3H, m), 4.69-4.76
(1H, m), 7.29 (1H, dd, J = 5.8, 2.8 Hz), 7.42 (1H, dd, J =
8.9, 2.3 Hz), 7.60-7.66 (2H, m), 7.89 (1H, d, J = 2.3 Hz),
8.68 (1lH, s)

Step il

o CO,Et cl L i CoNH
-
S &

The compound (83 mg, (.15 mmol) obtained in Step 10 and
lithium hydroxide monohydrate (13 mg, 0.31 mmol) were stirred
in a mixed'solvent of tetrahydreofuran (1.5 ml) and water (0.3
ml) at room temperature for 2.7 hr. An agueocus 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 scdium sulfate. After filtration, the filtrate
was concentrated under reduced pressure, and the cbtained
residue was treated with a mixed solvent of hexane-ethyl
acetate. The precipitated sclid was ccllected by filtration
and dried under reduced pressure to give the object compound

(60 mg, yield 76%) as a white solid.
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*H NMR (DMSO-dg 400 MHz) (&) ppm: 0.896 (89H, s), 2.05 (2H,
quint., J = 7.5 Hz), 2.45-2.55 (2H, m), 3.82 (2H, t, J =
7.1Hz), 4.00-4.12 (2H, m), 4.26 (2H, s), 5.06-5.13 (2H, m),
7.70 (1H, dd, J = 6.1, 2.7 Hz), 7.83 (1H, dd, J = 9.2, 2.2
Hz), 7.87 (1H, dd, J = 6.4, 2.7 Hz), 8.22 (14, d, J = 2.2 Hz),
8.37 (1H, d, J = 9.2 Hz), B.82 (1H, s), 15.17 (1H, br s)

MS (ESI): M+ 515

Example 53

Step 1

F 0 F 0
cl ©/~ Br I mcogt _ o coze*c
N o N -
o N SN

R <

To a suspension of a zinc powder (0.793 g, 12.1 mmol) in

-~

tetrahydrofuran (10 ml) were added 1,2-dibromoethane (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 mmol) 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 ng,
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 80°C
for 15 min. After completion of the reaction, the reaction
mixture was allowed to coecl, and agueous ammonium chloride
soluticn 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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was purified by silica gel chromatography (hexane:ethyl
acetate=2:3 to 1:2) to give the obiject compound {4.71 g, yield
99%) as a pale yellowish-white amorphous sclid.

'H NMR (CDCls 400 MHz) (§) ppm: -0.11 (3H, s), -0.02 (3H, s),
c.e4 (9H, s), 1.05 (9H, s), 1.41 (3H, t, J = 7.1 Hz), 2.99~
3.05 (4H, m), 3.77-3.83 (4H, m), 4.02-4.18 (4H, m), £4.34-4.46
(2H, m), 4.64 (1H, dd, J = 8.5, 4.8 Hz), 6.5% (14, dd, J =
5.5, 3.1 Hz), 6.76 (1H, dd, J = 6.0, 3.1 Hz}, 7.49 (1H, dd, J
= 9.1, 2.1 Hz}, 7.57 (1H, d, J = 9.1 Hz), 8.42 (1H, ¢, J = 2.1
Hz), 8.68 (1H, s)

Step 2

cl COzEt cl COZH
|
by

2 WS

The compound (5.51 g, 8.35 mmol) cbtained in Step 1 was
dissoclved in ethanol (16 mi), 4N agueous sodium hydroxide
solution (8 ml, 32 mmol) was added, and the mixture was
stirred under heating at 80°C for 2 hr. After aliowing to
cool, a 10% aqueous citric acid sclution 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 crder, sodium sulfate and,
activated carbon wereiadded, and thé'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, yvield 89%) as a white solid.

'H NMR (DMSO-de 400 MHz) (§) ppm: 0.96 (9H, s), 3.07-3.12 (4E,
m), 3.68-3.74 (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
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= 5.7, 3.0 Hz), 7.88 (1H, dd, J = 9.2, 2.1 Hz), B8.23 (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 56

Step 1

F 0 F 0
cl Kjfgr . l mcozﬁ ¢l COQE‘t
Y N\ P N\

o o & T,
< <

To a suspension of a zinc powder (0.572 g, 8.76 mmol) in

- -

tetrahydrofuran (7.5 ml) were added 1,2-dibromoethane (65 pl,
0.75 mmol) and trimethylsilyl chloride (195 pl, 1.54 mmol)

under an argon atmosphere under heating at B0°C in an oil bath,

and the mixture was stirred at the same temperature for 5 min.
After allowing to cool, a scoluticn of the compound (2.20 g,
6.74 mmol) obtained in Step 6 of Example 16 in tetrahydrofuran
(15 mi) 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(triphenyiphosphine)dichlioropalladium(IT) (182 mg, 0.259
mmol), and a solution of the compound (2.89 g, 5.18 mmol)
thained in Step 4‘of Example 51 in tetrahydrofuran (7.5 ml)

in this ordef, and the mixture was stirred under heating at
80°C for 15 min. After completion of the reaction, the
reaction mixture was al;owed to cocl, 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 cbtained residue

was purified by silica gel chrematography (hexane:ethyl
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io 1CO2H 40 OH
acetate=3:4 to 3:5, further 1:2) to give the object crudely

purified product (3.3% g) as a pale-yellow amcrphous solid.

'H NMR (CDCly 400 MHz) (§) ppm: -0.11 (3H, s), -0.02 (3H, s),
0.63 (9H, s), 1.05 (94, s), 1.41 (3H, t, J = 7.2 Hz), 2.94-
2.92 (4H, m), 3.79-3.84 (4H, m), 4.02-4.18 (4H, m), 4.34-4.46
(2H, m), 4.65 (1H, dd, J = 8.5, 4.5 Hz), 6.60-6.65 (1H, m),
7.47 (14, 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 0
cl CO,Et Gl CO,Et
DT O
SOV SRR

S < 0

The crudely purified product (3.39 g) obtained in Step 1
was dissolved in tetrahydrofuran (34 ml), a 1.0 M solution of
tetrabutylammonium fluoride in tetrahydrofuran (7.5 mi, 7.5
mmol} was added, and the mixture was stirred at room
temperature for 5 min. To the reaction mixture was added
brine, and the mixture was extracted twice with ethyl acetate.
The combined 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 obtalned residue was purified by silica gel
chromatography {héxane:ethyl acetate=1:3 to
chloroform:acetone=3:2) to give the object compound (2.81 g,
yield 26%, 2 steps) as a pale~brown amorphous solid.
'H NMR (CDCls 400 MHz) () 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, T = 9.4, 4.1
Hz), 6.54-6.60 (1H, m), 7.42 (1H, dd, J = 8.9, 1.9 Hz), 7.63
(lH, d, J = 8.9 Hz), 7.96 (1K, d, J = 1.9 Hz), 8.67 (1H, s)
Step 3
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Table 6 Ex. structural formula Ex. structural
fornmul a 4E3

C'I:COZEt . c;cozH
Wit SRS

The compound (2.81 g, 4.99 mmel) obtained in Step 2 was
dissolved in a mixed sclvent of tetrahydrofuran (1.5 ml) and
water (0.3 ml), lithium hydroxide monohydrate (418 mg, 9.98
mmol) was added, and the mixture was stirred at room
temperature for 2 hr. A 5% agueocus 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 .
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
filtraticn and dried under reduced pressure to give the oblject
compound (2.43 ¢, yield 91%) as a white solid.

'H NMR (DMSO-dg 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 (24, m), 7.24 (1H, dd, J = 7.7, 7.7 Hz), 7.83 (1H, dd, J

= 9.2, 2.1 Hz), 8.24 (1H, d, J = 1.9 Hz), 8.36 (iH, d, J = 9.3
Hz), 8.81 (1H, s), 15.19 (1B, 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, Z26-29, 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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Table 7 Ex. structural formula Ex. structural
formula.  CO2H
Table 7
Ex. structural formula Ex. structural formula
F 0 F 0
Ci ‘ i | COH H ‘ ' | COH
58 F N 59 F N
ENTD Zy“l\l [Nj X\
0 OH 0 oH

desc

The NMR and MS data of the Example compounds are

ribed in the following.

Example 3

"H NMR {DMSO-dg 400 MHz) (§) pom: 0.73 (3H, d, J = 6.5 Hz),
1.17 (3H, d, J = 6.5 Hz), 1.94 (4H, t, T = 6.6 Hz), 2.33~2.42
(1€, m), 3.16-3.20 (4H, m), 3.76-3.83 (1H, m), 3.96-4.01 (1H,
m), 4.03 (2H, s), 4.08 (3H, s), 4.90 (1H, s), 5.20 (1H, t, J
5.0 Hz), 6.45 (1H, dd, J = 5.4, 2.9 Hz), 6.53 (1H, dd, J =
5.7, 2.9 Hz), 7.47 (1H, s), 7.97 (1H, s), B8.89 (1H, s), 15.44
(1H, s)

MS (ESI): M+ 517

Example 4

'H NMR (DM3SO-dg 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.4 Hz),
1.15 (3H, &, J = 6.6 Hz), 2.33-2.37 (14, m), 3.78-3.80 (1H,
m), 3.96-4.04 (6H, m), 4.11 (2H, s), 4.42 (2H, dd, J = 8.8,
7.1 Hz), 4.85-4.87 (14, m), 5.19-5.20 (1H, m), 7.45% (1H, s),
7.55 (14, dd, J = 5.7, 2.9 Hz), 7.68 (1H, dd, J = 6.1, 2.8
Hz), 8.04 (14, s), 8.86 (1H, s), 15.43 (1H, s)

MS (ESI): M+ 533

Example 5

"H NMR (DMSO~de 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.8 Hz),
1.16 (3H, d, J = 6.8 Hz), 2.31-2.43 (1H, m), 3.04-3.10 (4H,
m}, 3.68-3.73 (4H, m), 3.75-3.82 {(1H, m), 3.94-4.03 (iH, m),
4.04 (2B, s), 4.06 (3H, s), 4.83-4.92 (1H, m), 5.17-5.23 (1H,
mj, 6.90-6.95 (1H, m), 6.98~7.03 (1H, m), 7.46 (1H, s), 7.95
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(14, s), 8.87 (1H, s), 15.44 (1H, br s)

MS (ESI): M+ 533

Example 6

'H NMR (DMSO-dg 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.7 Hz),
1.16 (34, d, J = 6.7 Hz), 1.46-1.63 (6H, m), 2.31-2.44 (1H,
m), 3.05-3.12 (4H, m), 3.75-3.83 (1H, m), 3.95-4.02 (1H, m),
4.02 (2H, s), 4.06 (3H, s), 4.83-4.92 (1H, m), 5.17-5.23 (1H,
m), 6.86-6.90 (1H, m), 6.93-6.97 (1H, m), 7.46 (1H, s), 7.96
(1H, s), 8.87 (1H, s), 15.44 (1H, br s)

MS (ESI): M+ 531

Example 7

'H NMR. (DMSO-dg 400 MHz) (§) ppm: 0.72 (3H, d, J = 6.5 Hz),
1.16 (3H, d, J = 6.5 Hz), 1.80-1.83 (44, m), 2.33-2.39 (3H,
m), 3.57 (2H, t, J = 5.6 Hz), 3.77-3.80 (1H, m), 3.98-3.99
(1H, m), 4.03 (3H, s), 4.10 (2H, s), 4.86-4.88 (1H, m), 5.20
(14, t, J = 5.1 Hz), 7.23 (1H, dd, J = 6.1, 2.4 Hz), 7.45-7.47
(2H, m), 8.09 (1K, s), 8.88 (1H, s), 15.46 (1H, s)

MS (ESI): M+ 545

Example B

'H 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 (1H, 4, J = 3.7
Hz), 5.17-5.23 (1H, m), 6.39-6. 44 (1H, m), 6.48-6.52 (1H, m),
7.46 (1H, s), 7.%6 (1H, s), 8.87 (1H, s), 15.44 (1H, br s)

MS (ESI): M+ 533

Example 9

'H 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 (1K,
m), 2.30-2.43 (1E, 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 (14, m), 4.96 (1HE, d, J = 3.9
Hz), 5.17-5.23 (1H, m), 6.40-6.44 (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)
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NVR and M5 data of the Exanpl e conpounds are descri bed

Msn(%g%)ﬁohhogggg. 5 Exanple 3

Example 10

'H NMR (DMSO-dg 300 MHz) (3) ppm: 0.72 (3H, d, J = 6.8 Hz),
1.15 (3B, d, J = 6.4 Hz), 2.43-2.53 {3H, m), 2.89 (3H, s),
3.75-3.80 (3H, m), 3.96-4.03 (4H, m), 4.10 (2H, s), 4.85-4.87
(1H, m}, 5.18-5.19 (1H, m), 6.87 (1H, dd, J = 5.5, 2.8 Hz),
7.05 (1H, dd, J = 6.0, 3.0 Hz), 7.45 (1H, s), 8.09 (1H, s),
8.87 (1H, s), 15.44 (1H, s)

MS (ESI): M+ 546

Example 11

"H NMR (DMSO-dg 400 MHz) (8) ppm: 0.72 (3H, d, J = 6.5 Hz),
1.16 (3H, d, J = 6.5 Hz), 2.02 (3H, s), 2.31-2.46 (1H, m),
3.04~3.10 (2H, m), 3.11-3.16 (2H, m), 3.51-3.58 (44, m), 3.75-
3.83 (1H, m), 3.94-4.03 (1H, m), 4.04 (2H, s), 4.06 (3H, =),
4,84-4.92 (1H, m), 5.17~5.23 (1H, m), 6.92~6.97 (1H, m), 7.00-

7.05 (1H, m), 7.46 (1H, s), 7.96 (1H, s), 8.88 (1H, =), 15.44

(1H, br s)
MS (ESI): M+ 574

Example 12

*H NMR (DMSO-d¢ 400 MHz) (§) ppm: 0.72 (3H, 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 (2K, 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 (14, 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 (14, s), 7.95 (1K, s,
8.88 (1H, s), 15.43 (1H, =)

MS (ESI): M+ 553

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 (1, 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), 8.87 (1H, s), 15.43 (1H, s}
MS (ESI): M+ 535
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1H NMR (DVBO-d5 400 MHz) (8) ppm 0.73 (3H, d, J = 6.5

Hz) , 1.17(3H d, J- 6.5 H), 1.94 (4H, t, J = 6.6
Hz), 2.33-2.42 (1H, n), 3.16-3.20 (4H, m, 376-3 83
Exempld) 143 96-4.01 (1H, m), 4.03 (2H, s), 4.08 (3H,

J'5.7,
1Hzl)6, ('B.H47dQlBl, =sp, 4758Y, (AH0s3,3B. 88 ( 1H,, )., 341-53 @4 (4H,

88%@&%‘5 Ilﬂ\‘/g) 5%;73%55%‘"%6 éhls 11_§1 ONN%?HHZ)S 4.88-

41 8]95 (131H nd, 3.206. ﬁlitIZﬁ, 2.334 2737z (1H. :m) 5.3278413:,8@,) ,
3.96-4. 04 ,411 2Hs) 4.42 (2H,
6do‘50 X1E.gdd, 7. % ﬁz§> 4. %5Ha 876 (aH, (¥, oslagl s 208, 3.2

8, g 48P (R el 6P Os % B S0 A0,
MSLHESS)) : 15 &35(1H s) M5 (ESI): M+ 533 Exanple 5 NVR
E&(Dws%g‘smo MHz) (8) ppm 0.72 (3H, d, J = 6.8 Hz),

DA st o 929, 4 gy 18000 )y 5,58

d, J - 6.8 Hz), 2.31-2.43 (1H, m), 3.04-3.10

"HARMR25DMP0-B: 603 MAZ ) ( 4kh m 317983(82, (AHJaM 6.0 Hz),
394403(1H m),4o42 406(3 S
34 0g3- (459 t4 11 =n¥ » 75}%4)7; 53931 ( m 639l 6(G5 (txHI =

{ 95 ¢ (ghH
HS@W@( %ﬁ Es)gg (bt Ay O 18-S fl’?/sts%fﬁ'sfs By aa, g =
SEXanpl.€ 6z11- .’E NN’R @E)MS@EIdGJ4€OS NHZ)3(58)H2pp,m7 QL4722 1H, s),
J 56 5 1,16, (3 ) 567 e
7(3956 % 61E 9% (133515, 1151 {Hngl . 05-3. )12 (4H,

(EBIF5- &+83491H nm, 3.95-4.02 (1H, m) 4.02 (2H,
s) 406(3H s), 483492(1H n, 517523(1H,
mpdegd66. 90 (1H, n), 6.93-6.97 (1H, n), 7.46 (1H,

181 Tl dn e U i bt e
1PRE (BH724( 3R, =d6. ¥ Bz, 52 HB) - 2143_6 J(I«&Hm)d, 2. %—63 B0 (4H,
)3 RS s B LA, B i,

4nr)06 43@13 (s$H 4sm7 42119 é,?H 4533-4, 86- 41188 rﬁ1H5rﬂ)7 5 23 (1H,
59 723(1Hdd— 1, 2.4
r4§ 577 - é%H 1Hy | mB o@ teH(18) sk, g8 QAH1%) 8)1584 g (18,

s0TH158k4 (1H, br s)

MS (ESI): M+ 551

Example. 17

'H NMR {DMSO-dg 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
(1H, m), 6.90-6.92 (14, m), 7.01-7.03 (1H, m), 7.54 (14, s),
7.96 (1H, s), 8.79 (1H, s), 15.39 (1H, s)

MS (ESI): M+ 547

Example 18

'H NMR (DMSO-de 400 MEz) (§) 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 (24, 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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M5 (ESI): M+ 545 Exanple 8 20 11-1 I\/R(DI\/SOdG 400
I\/Hz)(5)ppm072(3HdJ:6 )116(3HdJ

91 .. 1.96 07 (1
72031 25%) %%H 29é8!13[“1035 1H- %ﬁ, 37 3 %)SBPBI-(INL 5)
1. 223.( ﬁssgS(lH m, 3.94-4.02 (1H, m, 4.02 (2H,
s), 407 (3H, s), 4.33-4.40 (1H, m, 4.84-4.92 (1H,
1‘4% (E5196 1('11|—|54a J =3.7 25 Hz), 5.17-5.23 (1H m,

E?:ag%l élé(lH m, 6.48-6.52 (1H, n), 7.46 (1H s),
?1 8.87 (1H, s), 15.44 (1H br s) M5 (ESI):

L NHNIBB 3 mmmigeIS@OlHHNI)/R epl\@@ﬂd&zu(im Mﬂé) H,5)J pprm 0 Hz),
2 J = 6.8 30 1,16 (3H J =
% 0g. %gglt(lﬂ =nf ; 71113 z23o475(&3rﬁ‘r fyr, 2362 i) (r1|31 Ao (a,

t?') J 2m877§;~183 (éF'BBJ(EQ;o@ {1553 r§)8 (53@5 ggl’l-l 2t(754J3—B% 3 Hz)
53)34-& 3. 41&10 PLH, 6rfl 41184 dri,923 (~1|—$ T 3.4 98) (,1H 08, (1H

5 6. 14, my,

R G5 650 (113 Onliz 2Pe? 7%6”(‘% 5')470796’96‘4‘& )g) | . §58le
s01H15sB9 1BHA4s{1H, br s) M (ESI): M- 533 Exanple 10
H O-d5 300 M) (5 0.72 (3H, d, J = 6.8
bi]lqz)(%lg%(lgy??ﬁggd, J = 6?4(H)z) I,Oprzn. 43- 2. 5% (3H, ), 2.89
wheabo18) 205 3. 75-3.80 (3H, m), 3.96-4.03 (4H m), 4.10

(2H "s), 4.85-4.87 (1H m, 5.18-5.19 (1H, m), 6.87
f(iledbDthdeséQO PHE)HAP) ppos (445 O, X~= 56.0,7.3 0z),

45 1 8. 87 1H, 5.44
?? (( SI)% R/&Hgge(%kb—(zxgrrm End 14 R Has on,
ol Yo fo s LS 0 o
= S

m04H7 01r73@Z5(1§ 83) 1*7*;950 1}3 Y- 4 af)?odlﬁﬁ ”?s 480%6 (1H,
22H, s), 4.06 (3H, A ST 8449’2

50 1H15r)0 6182-8) 97 (1H, n) 7.00- 7. 05 (1H n), 7 46
M%éwfﬁi?g;ﬁﬁﬁgééiH’ s), 8.88 (1H, s), 15.44 (1H, br s)
Example 21

"H NMR (DMSO-ds 400 MHz) (8) ppm: 0.72 (3H, d, J = 6.7 Hz},
1.15 (3H, d, J = 6.5 Hz), 2.34-2.41 (3H, m), 3.50-3.54 (2H,
m), 3.70-3.73 (28, m), 3.74-3.81 {1H, m), 3.95-4.02 (1K, m),
4.04 (3H, s), 4.10 (2H, s), 4.87 (1H, br s), 5.18-5.20 (1H,
m), 7.20 (18, dd, J = 5.7, 2.9 Hz), 7.25 (1H, dd, J = 5.9, 2.
Bz), 7.45 (1H,s), 8.08 (1H, s), 8.88 (1H, s), 15.44 (iH, s)
MS (ESI): M+ 567

Example 22

'H NMR (DMSO~ds 300 MHz) (§) ppm: 3.07 (4H, t, J = 4.7 Hz),
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), ©.91 (lH, dd, J = 5.7, 3.0 Hz), 7.00 {iH, dd, J = 5.8, 3.2

Hz), 7.45 (1H, s), 7.97 (1H, s), 8.83 (1H, s), 15.40 (1E, s)
MS (ESI): M+ 535

Example 23
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Exanple 12 20 1H NWVR (DMSO-d6 400 MHz) (6) ppm 0.72
(3H d, J:65Hz) 1.16 (3H, d, J:65Hz),

2,87, (1t m, 2 49252(2Hm) 4 (20t 3 -
'y N:MH—E)CDC@ae%O@z 1z} (9 Pors, D.EP) | (38, ar) 806(€H—|HZ 1.23

@?1?083 2§—§t§4H£3H1@2 (;ﬁ’ﬂog é?b‘ —Sh.gdi{%Z 425.3%‘1?'.5@7(1{&

mHz) 2. 625 169 ¢1H dd]. & Hz)5. B, oz 94Hz)1. 7046 6191 Hs), 3.07

grésS%élgﬁm 1’é§1€‘§* IJ\PR (’ENE& g’eé‘?é HM&;)“ N?"’ Eﬂ‘) M 4.54-

4(61;H (O, Jm)=,66844-129 491111@ (nE;H ad,;79d (FH6. ddatiz), =

18 2.35 (3H, 3, 8 (4H, 3.75-3.81
Hﬁ) B. 95 4o f()?vH n%‘l (zllfb78(3H8 (4Hg65) 4. 85- é&H, (1H, br
sM, 5.20 (1H t, J = 5.1 H7), 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
MEZYESTY) 4681 1%B1s), 7.96 (1H, s), 8.87 (1H, s), 15.43
%1H s) 35 M5 (ESI): M+ 535 Exanple 14 31-1 NWR

300 MHz) (5) ppm 0.72 (3H, d, J - 6.4 Hz),

1}3»@@1(@3@15&01&36061;4&5"215 R0 .30 (G4, ™, B-34-3. 5%,
(4H, 76- 3. 82 (1H m) 396403(3H nm, 4.07
1eBpy, ( g;! d, 88 57408§Z (1H-49 , (Bl20 (]_JH“ {1-4)Hz) 4 2.03 (2H,

t%%?%,iouﬂ%ﬁ ?6825045‘2% GopgE -

H7) 962 ( 28, %I)L, @ 87 £ TH 4 9z) 1R 4333—(3].H9 solﬂwsmolzsrs)wwzﬁ t,

DTS A R 95 0. 8) Gl o

mP, 25. 26H<1§) t,3 5’1—(51& Hz A Féb T1kg) doﬁ 835-4206 (8H2 Hz),
m, 5 (2H, m, oy (1H, dd, J Hz) ,
77 6o piH d‘éld JJ——?58r7 320%0 R 1(HkHS 3) 3. Foog 1, o)
94, £ 1 41 (1H, s) 15 M5 (ESI): M

é!{' gﬁl ?e i%f’liib 1?1?\1%1%%0 d6 400 MHz) (5) ppm
Ms ?ESIBHM’@I 529= 6.8 Hz), 1.16 (3H, d, J = 6.8 Hz),

2. 31 élg (1H, m), 2.93-3.00 (4H, n), 3.70-3.75 (4H,
ExgmbLe853 82 (1H n), 3.95-4.02 (1H, n), 20 4.06 (3H,
g )NmEt. QMR SDD #n8B- 4592pzﬁrﬂ«H oMz BH7-5. 2B {4 Hz)

ln)lg87€gad 1} 1g| rrj% 461 1H s) 8J01 1H s7)4 )

)9 15644 HaH HriQd) (4B (Hs))o 2.42
(Ewanpl egll 7 4 nzy, 2.31-2.44 (1H, m), 3.74 {2H, t, J=7.4
Ez), 3.73-3.83 (1H, m), 3.95-4.06 (1H, m), 4.03 (3H, s}, 4.10

(24, s), 4.83-4.91 (1H, m), 5.19 (1K, t, J = 5.0 Hz), 7.45
(18, 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 (DMSC-dg 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 (34, m), 2.87 (2H, g, J = 7.4
Rz), 3.72 {(2H, t, J = 7.4 Hz), 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 (1H, t, J = 7.8 Hz), 8.01 (1H, s), 8.08 (1H, s), 8.90
(1H, s), 15.23 (1H, s)
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25 11-1 NWMR (DVBSO-d6 400 MHz) (5) ppm 0.99 (9H, s),
3, 08(4H t, J = 4.8 H), 3.71 (4H, t, J = 4.8 Hz),
4. 03- 11 ui2Hh M, 4.05 (21-1, ), 4.08 (3H ), 513
MEl#ﬁSF 249 Hz), 5.17-5.20 (1H, n), 6.90-6. 92 (1H
190é77 03 (1H, m), 7.54 (1H, s), 7.96 (1H s),
B 17 s), 15.39 (1H, s) 30 ns (ESI) M+ 547
PExPéiﬁ%l EDMED mmwgmauaamo ME) (B) g 6. 984 Hz),

25205 (Phi 4 7354 255 graly 25 i O 52 455 B

mz,¢ 03-4743. (IQH(/;M) m)4,. 1:9 "(624-:3 &), (15i,14n) 353( w 3t98J’(;H m),

g r% 18,5 21 5 895,01

470 34 {06S(ikﬁ by 943 arﬁ 82499 1@ 1H rs? 18 gaH, t, J
(313, o) 38002 (1 ag) 3B (ES) 5 M 845 Bxawpi @19, -
114 NVR (Dwsc>d 300" Mz} (6] ppm 1,03 (3R 1,

6700 By, Ha) 077 (4% (1H, JS): 41 79Hz)1H,3.45 G288 q;LHJ s), 15.43
SH 3 70 (4H t. 3 = 4.7 H), 3.88-4.00 (9H ).
25F% , J =5.3H), 534-5.39 (1H, m), 6.91 (1H

Mdd (ES T : 5M¥ 5890 Hz), 7.00 (1H, dd, J = 6.0, 3.0 Hz),

7.45 (14 s), 7.97 (1H s), 8.85 (1H 10 s), 15.39

Exapple) 25 (ESI): M- 549 Exanple 20 11-1 NMR ( DVBO d5

1{4%&”"@&13&@ 38@”1\4};%37 ?ﬁ)( %m ’1321- §3}? 'éF)sg 216%?4 %"z‘is 2.76-

23598 31171@ a(nnH 3tQ3J 448, Hz)w @ fsoua ,963 (4BH, (38, 54, 18 80

Eo0se 8o Ay B 2o o (W ) a8 (g D o

(BHOOs( 1HA . 3¥+48386(£dHms) , 4.1@191}{,1|'}br ), I\/S GESIE) 64|VH(1H,
833 2 an?Ie 21 114 VR ( DVBO MHz) ( 8)
P35 e i §8 gy 005 LAIRC S, Bl Bhe' D ppprba (1m,
s2, 3452241 ﬁﬁklbgjs 3. 50 3. 54 (2H, ), 3.70-3.73 (2H,
, 1581 , 3.95-4.02 (1H, ), 4.04 (3H
M§) | E&Iio w2k54%) '4.87 (1H, br s), 5.18-5.20 (1H, 25

20.(1H, dd. J = 5.7, 2.9 Hz), 7.25 (1H dd, J =
EgL’BPZ‘i 89( 7.45 (1H $). 8.08 ()1H, s), 2(3. 88 (1H, s),

11 5uM (awﬁLﬁﬁoo MHz) (§) ppm: 2.07-2.21 (1H, m), 2.22-2.37
(1H, m), 3.03 (48, t, J = 4.7 Hz), 3.22-3.31 {(5H, m), 3.45-
3.54 (1H, m), 3.79 (44, t, T = 4.7 Hz), 3.99 (34, s), 4.04
(2H, s), 4.08-4.20 (24, n), 5.09 (1H, br s), 6.56-6.63 (1H,
m), 6.75-6.80 (iH, m), 7.22 (1H, s), 8.18 (1H, s), B8.86 (lH,
s), 15.46 (1H, br s} |

MS (ESI): M+ 549

Example 32

'H NMR (DMSO-ds 300 MHz) (8) ppm : 0.72 (3H, d, J = 6.8 Hz),
1.16 (3H, d, J = 6.4 Hz), 1.39-1.49 (2H4, m), 1.78-1.80 (2H,
m), 2.36-2.41 (1H, m), 2.83-2.87 (2H, m), 3.42-3.82 (44, 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 (1lH, br
s), 7.97 {1H, br s), 8.87 (1H, s)

MS (ESI): M+ 547

Example 34
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MS (ESI): M- 567 Example 22 NWVR (DMBO-d6 300 M+z) (8)
ppm 3.07 (4H, R 47Hz) 3f)326(3H s), 3.70
4H, Uy J = 4.7 He), 3.83-3.94 (4 02-4.04 (5H
NMB HEMGQ s t4003 HZ% &0 hyppms: 338 B 4&3%1% 6-615z),

1(.tH, (dd, &,6=75=77. 31@2%'2)2 96 002K 1 Ctﬂ,_ﬂﬁi@? %%6308
Hzﬁ)H745 1H, s) 97 (1H, s), 8.83 (1H, s), 15.4

T3y NB @ESB% MH 5366%53 Ekanpie 28 , MB(-@D@IB 4@10 m)

3%)—31(@21) L ﬁ(ﬁ? (8. 757 6 Yoyt Y2 GRb T P00 (e,

dm} J2‘83 e2H3. 4, Hﬂ F 7. ®3F&3H,3ﬂﬂpli4+H5KJ 3 @ 429, 7.93

Oé %%H 1$r)r Szt 5§ 5% El%Q T, 15@21 6(12ﬂ4 6149

M(glmgsm, §+784¢1H, dd, J = 2.8, 6.0 Hz), 7.58 (1H, s),
8.24 (1H, s), 8.86 (1H, s), 15.25 (1H, br s) MS (ESI):
Eppopde BRanpl e 24 10 11- 1 NVR (DI\/BO d5 300 MHz) (8)

3 J =

&D@R (%éﬁ o %‘HZH 42%”*1 : %1)3% {}H'ttd y= 76005 Hz)
1720 H2), 2,3d- 2 7434(1%[1 n},o2. 4%(211 J —37 A 7~1z0 Hz)..07 (4H
2.90_(2H 7 7
t',%J‘(j??oﬂ?&) 3 Z%slgg)ss)(qrﬁsﬁfi Ut o ,= BT 5 78
34 388- 4H95bélﬂﬁ| 1§ 9@ 45920 iéH,m)t; 4] 1'8 5 ,H@g,, £80_5 19

H, dd, J = Hz d, J'=2.'8,"76.2
ﬁ&l) m’hgé MH 1%) t8 @9=(th féz) 86-9912 @H, sd, 15=2%.8, 3.0

R e

sd, 8.06(dkz}), 21301$2HLHHS - 7.4, 7.
2H_ L, 231244(1Hm)374(2Ht,J
s Eﬁt‘rhz Z%é 3, 83 (1H, n), 3.95-4.06 (1H, n), 4.03
E&gﬁp1§)364 10 (2H, s), 4.83-4.91 (1H, n), 5.19 (1H, t,
J =50 H), 7.45 25 (1H, dd, J = 7.6, 7.6 Hz), 7.45
"§ IR sOMS0IR COR, MBE) 85BSEMH, : s§,7A5(HE, (ALHI S) QB Hz),

10E8! }3aMAg249 EX@Mplig, 26 2 34-2.39 (1m, m), 3.78-3.80 (1m,
m), 3.98~4.00 (1M, m), 4.05 (3H, s), 4.21 (2H, s), 4.86-4.89
(1, 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), 8.0l (1H, d, J =
8.3 Hz), 8.07 (1H, t, J = 3.2 Ez), 8.09 (lH, br s), 8.19 (1H,
dd, J = 7.0, 2.1 Hz), 8.63-8.66 (1H, m), 8.88 (1H, s}, 15.41
(18, br s) ‘ '

MS (ESI): M+ 525

Example 37

*H NMR (DMSO-dg 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 (1K,
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 (1B, dd, J = 6.4, 2.3 Hz), 7.93
(1H, d, J = 3.4 Hz)}, 8.02 (iH, dd, J = 6.4, 2.3 Hz), 8.13 (1H,
s}, 8.89 (1H, s), 15.41 (14, s)
MS (ESI): M+ 531

i
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1H NVR (DMSO-d6 400 MHz) (8) ppm 0.71 (3H, d, J = 6.5
Hz) 25 1.14 (3H, d, J = 6.5 Hz), 1.21 (3H, t, J = 7.4
209(2H tt, J = 7.4, 7.4 Hz), 2.31-2.43 (3H,

Eﬁfmp egI8(2H, q, J = 7.4 H), 3.72 (2H, t, J=17.4
. 1 46BH ’ 114{020( , 4. 24 (2Hg 1
E)Z%Mibo@@’ﬁi? 4% H[% g’-s 2 1H 7 417 (1A, 2K

1=1%. 83Hz) ¢, 8JO=I (51@1 Hz ) B-28 (3H, ts) J& 5?042512()1H2 89 (24,

Pt gions {E 1 S e T o

31b316 (LBH m(ﬂ, 3 §86347:HZ]4H2 ,234334{31.@1 MLH, 2 163- 3 6@-4.08
.49 . 3. 76-
%Hg?mé oh- L SRy oY, s tor 2l (Hiosiais-18 Wi, ad, 7 =
5468534099z§71"'7 ok, (Pul9%4lHy L.5% = § Glﬂﬂ)) 769%0|_5th, s)
dd Hz) 6.99 (1H,  dd, 3.0 Hz),
87.026 (LEH, s8), 97087 (LHH, s5) 1@ 58 (11PH %)) 15 43 (1H,
g M (ESLL: Mk 549 Exanple 28 11-1 NMR (CDCL3 300
%Eé)‘ Bpnt L. 21 (3K, d, J = 6.4 H), 2.76- 2.98
E(,cmpl@;;gs 03 (4H t J 4.5 Hz), 3.43 (3H s) 3. 80
4H, t, 7 Hz), 3.83-3.93 (1H, M), 3.98 (3
@MRlsDPé%@rd@)flO%Mi@M (86 pPpW, : n} 0%, b3H( 1, %r 53 )9 Hz)
260557 §H64t(:):!-HJ “)7 § 74 @ B4 ,(1#;49@ hzf@ ?@5#%7(5)8 H)z),
3wm1543959xaﬁﬁ|,em'29 zomuzﬂNm @Del"e B0z MHZ3 - 33)4 ppgan (45,

0% 2421 5(,1H 37, (1 4

G2 5 koo - Farkh; 55‘? P R g

H(Z4|6|8 5235155 449. Tlﬂz)grggQ?lzI%% $JHr486D,461§6‘1636]%H, dd, J =
, r.s), . , ,

663»752688(5‘Z§1H7 E%v (FHpodfig 1) %)6- % 1% %ﬂi? ) 5)8- (%448%1@, s)

A58 38 sk 1§5060( 1, bE) S) M (ESI): M 54 Exanpl o

32 Nl\/ReL')I\/BOdS 00 |sz) (8) ppm: 0.72 (3H, d, J =

N@aaélz;[)) ¥HE403H, d, J = 6.4 Hz), 1.39-1.49 (2H, ),

8 %(2H 30 M), 2.36- 2.41(1H, m, 2.83-2.87
E}‘z“ﬁ 3.42-3.82 (4H, m), 3.97-3.99 (1H, m), 4.03

1H21vb4Rbr(Dﬁ$o ds U 3tz)S)(5) 4pPhh- 4. 909¢1H3Hrr)t 6588-6, 94iz),
SN PE TS S Ao @7@3% Fde 12n,
tt, J = 7.5 7.7 Hz), 2.47 (2K, t, J = 7.7 Hz), 2.88 (24, q, J
= 7.4 Hz), 3.20-3.29 (1H, m), 3.50-3.58 (1H, m), 3.78 (2H, t,
J = 7.5 Hz), 3.84-4.09 (3H, m), 4.26 (2H, s), 5.16-5.21 (1H,
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 (1K, s), 8.03 (1H, s),
9.01 (1H, s), 15.21 (1H, s)

MS (ESI): M+ 559

—

Example 41

'H NMR (DMSO-dg 400 MHz) (&) ppm : 1.16-1.19 (3H, m), 1.24 (3H,
t, J=7.5Hz), 2.03 (2H, tt, & = 7.3, 7.3 Hz), 2.45-2.51 (2H,
m), 2.89 (2H, g, J = 7.5 Hz), 3.20 (38, s}, 3.789 (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,
dd, J = 6.4, 2.7 Hz), 7.85 (1H, s), 8.03 {14, s}, 8.926 (1lH,
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31,1 NWR (DVBO-d5 400 M) (6): 1.17 (311, d, I - 6.2
z), 124 (3t :7.4 Hz), 2.90 (2H, q, J = 7.4
Hz) . 3..06- 3.19 (3H, s), 3.69-3.72 (4H,
Sy 1§.-§%- éi@ % '3.93-4.01 (2H, ), 4.18 (2H,

. 6.90 (111, dd, J - 5.6, 3.0
Hz), 7.03 (1H, dd. J = 6.0, 3.0 Hz), 7.93 (1H s),
Fyapple1d2 s), 8.96 (1H, s). 15.21 (1H s) MB (ESI): Mk

PR32 A I (FDER. 400 ME)od ) por 1 38,

3. PM~3q,10) (H7. #) Hz)s 18. Q3u( 48, t3. 616‘34758 m), 13.,2%.94-4.05

0 ] =4.8 H). 3. 78- 1H, b
3 ) 0B G4 ol s ] iy, 378 2500 G R, o
5“)01 azllﬂ éalfH st17d5= 2@ %11‘1"2)111 6 @28&§J~é'|.59@d 1}% EHS %.98-7.03
§¥L 047(£9 iE:s? 87964(11H,s$ 1%.08 (4H, %), NES . 38 (1H,
HES)): MI 547 Exanple 36 1H NVR (DI\/BO d6 300 MHz) (6)
ppm 0.73 (3H, d, J = 6.4 Hz), 1.16 (311, d, J = 6.4
Mz )(ESZ)3432. 383(1H, n), 3.78-3.80 (1H, 20 m,
398400(1H n, 4.05 (3H, s), 421(2H s),
Example 49 (111, n), 5.19 (1H, t, J = 5.1 Hz),

14. ﬁQR7(6ﬁs&1$% BLi Y ?z47 S}F?pﬂr Sé gg ?9%( Y&gfz%,féﬁ’ £, J

7.7, 1. 8.01
—7362H|212 184§9 (BEH, sbr 3)8582138 13, o) , 33=04H>1{2 (BH, m),

’4&@ 5,58, 6350. ). (BuB%y( 2 Kkﬁ%aiﬁ%“él%odﬁ Ho-4.20
(181), PO 4. 0873233Ts(d 4J9%7-6.d2He)H, %m)(lﬁ 53133,0 3%2*1]3(:19}19, ),
(f% o by By 8 gh?siﬂﬂs)m a. }1&J(_|2HH5)S §.14 (1,
#,5%.409016 11, nna 51191@%:: )1 = 4.7 He), 7.48

(IH ‘br s), 4 (1 Hz) 7.90 (111, dd, J
MS gEFI)2 3ﬁ+H§)61793 (1H d J = 3.4 Hz), 8.02 (1H,

4, 2.3 HzZ), 8.13 (111, s), 8.89 (1H, s),
E%%mfi‘(ll s) 35 M5 (ESI): Mi 531 Exanple 38
'H NMR (DMSO-dg 300 MHz) (&) ppm : 1.26 (3H, t, J = 7.5 Hz),
L11-2.27 {2H, m), 2.90 (2K, g, & = 7.4 Hz), 3.06 (4H, £, J =
.7 Hz), 3.11 (34, s), 3.19-3.22 (2H, m), 3.37-3.41 (24, m),
.70 (4H, t, J = 4.7 Hz}, 3.81-3.93 (2H, m), 4.18 (2K, =),
.19-5.31 (1B, m), 5.23 (iH, t, J = 5.3 Hz), 6.89 (1H, dd, J =
.8, 2.7 Hz), 7.03 (iH, dd, J = 5.8, 2.7 Hz), 7.9%4 (1H, s),
.28 (1E, s), 8.91 (iH, =), 15.25 {1H, s}
MS (ESI): Mt 547

n)
MQ,(ﬁé£$8-ﬁ+2§462H g?
(1

i B B & B ' Y N L

Example 45

"H NMR (DMSO-ds 400 MHz) (&) ppm : 0.98 (9H, s), 2.03 (2H, tt,
J = 8.2, 7.2 Hz), 2.46 (2H, t, J = B.2 Hz), 3.79 (2H, t, J =
7.2 Hz), 4.02-4.16 (4H, m), 4.05 (3H, s), 5.10 (iH, t, J = 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), 8.03 {(1H, s), 8.78
(1K, s), 15.36 (1H, br s)

MS (ESI): M+ 545
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11-1 NVR (DMBO-d6 400 MHz) (8) ppm: 0.90 (3H, t, J =
6.9 Hz), 1.18 (3H, d, J - 6.0 Hz), 1.24(3H, t, J =
7.4 Hz), 2.89 (2H, q, J = 7.4 Hz), 3.05-3.08 (4H, ),
FB@{@J@E@ 1H, m, 3.50- s 3.57 (1H m, 3.68-3.72

%;4@@"?(5@@8% glogﬁME%H Q Pém ?1,% g%ﬁ fm_: 55161]08 (28, tt,
JHz) 8.70.,03 -(1Hz} dd2 - 95 821‘13 0, |—|2)_ F.0FH{LH3I )3 @Q2t, J =

7(%1'* £l s (Sr1of0r (B t 6B iy 1) i 0 = 05

Q35(alfl bt,17J EHY 1@ HZT 42 @31{(21H, Jt-— V. F 128, 7.5 (14,
Hz) 54 2) 50 (2H, m), 3.79
02H8- t11 J1H ,755}, H§)793 %%~4S 2 7(51#8 n*ilHr4 3H, s),

H, 26 (1H, dd, J = 5.1, 5.1 I's Hz),
@34-§§%40D§r)1l§l6§br rr)( 7.45 (1H, s), 7.61 (1H, Zjd, J =

Fiainpl2: &7Hz), 7.80 (1H, dd, J = 6.1, 28Hz) 8. 04
1 8.86 (1H, 39 (1H, ESI 547
&xg%f’)éb%oz& S‘?ﬁ%”ﬁ%@ﬁz %NS@‘?%‘S 4%)3 2fbrp 2.09-2.26
}81n()$H2 t47 Jzﬂ 7tQ trIZ% 71618z ( 3H: . g (]3H= %0 Ft.)m 3.29

24“5 2.02 (2H, tt, J =7
4P (3§H3 141 le: 7m57 HB) 79288 (oH, I G T 6~Hﬂ4 3.79-

15, o 3 il g
5 .2F6- ( EiHth(,lBl =25. /) Hz5, 23. 4 GH{ m, = B.@LHAH, HE7 J = 6.2,

Ae) iAo Einl1ly 84l od Fi6i28)2 ‘%ﬁ RN

(11# gs) NS . @@3 )]_H M) 559 Exan”pl e 41 30 1H NMR ( DVBO- d6
400 & % 1.16-1.19 (3H, n), 1.24 (3H, t, J =
Mﬁﬁﬂﬁz*t) t034( tt, J = 7.3, 7.3 Hz), 2.45-2.51
1@,4382 89 (2H q, J = 7.5 Hz), 3.20 (3H, s), 3.79
7.3 Hz), 3.83-3.90 (1H, m, 3.93-4.01 (2H,
') NMR 2BME@HIs S)00 SIS~ 5E25ppRH; ) 187(58, (dH, Jdd, 615 =Hz)

-2 d%s (R 260 8286 fard ) Sustho 11 ey

IE A ESIH) tM+J5457EXaHEb$ 428113191\II\/R11(1DI\@Q® 400 Mtz) (2

( )4p%r§] (BH, s( H S) 25-1,42)( 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-dgs 400 MHz) (8) ppm : 0.98 (9H, s), 2.93-2.98 (4H,
m), 3.70-3.74 (4B, m), 4.00-4.14 (78, 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 (1H, s)

MS (ESI): M+ 565

Example 50

'H NMR (DMSO-dg 400 MHz) (&) 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 (1H,
m), 3.50-3.60 (1H, m), 3.67-3.73 (4H, m), 3.84-4.10 (3H, m),
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5 3.04-3.10 (4H, nm), 3.14 (3H s), 3.66-3.75 (4H, m,
3.94-4. 05 (1H rr), 4 03 (2H, s), 4 06 (3H, s)
411419S -501( 5. 17- 4 (1H,
‘m04 ¢588- 6. 945@# n’?J 629g-m) 036(813:(6“%2 711%49H(1H6 98-7.02
94 09 /
@H : 7%? g{a 3 e 31(3@%11 (g NNFf(388 4715(61 400 I\/Hzl)% M (s,
b(rs)Sppm O89(3H s), 124(3H t, - 7.6 Hz), 1.45
E,ES% g .98 (2H, m), 3.04-3. 10 (4H, m, 3.14
”{%, s;?,' .6 ©3.74 (4H, ™), 3.95-4.05 (1H, ),
Eﬁga&@;l@%(i/ 5(1H rr), 4.18 (2H, s) 497502(1H
5.21-5.27 (1H, , 6.88-6.93 n%jg, 7.01-
{‘llNMRn‘}DMS’OQ‘is (40, Méi)z 851 4ppm H; )969 (SDH, 29)05 (2H,

Rl i1, (s 28 99 S a4t L g - .

Had),, 4200142127 (PBH, mi , 42260(22H,5), 9- 667/ A H)2H,3106 7.70

, 4, = 4 11 (3 3
Ll d 781,03 B B W2 R0 kD
7(%H rm éld;LSJ(sz 8),2571825, 34. ;é:_il-lqlrm d2-23 (LM Hz), 8.37

,689(1Hdd J:55 2.7 Hz), 7.03
(lfH ddej’ 2.5 §2)p. §.82) (1, o) (1}p- %3 (Hodq B, s),
M35 Q(%S(I;kl M$) 5135.25 (1H, s) M5 (ESI): M+ 547 Exanple
45 '1H NWVR (DVBO- d5 400 MHz) (8) ppm: 0.98 (9H, s),
Exa@®LEe2E2 tt, 30J:82 7.2 Hz), 2.46 (2H, t, J =

= 7.2 Hz) 0 16, (4H,

Q é’%ﬁh ngj %goM@fH () gon z’ 9/ %)%9% 19 '(5 311324?)1@5i t, J
=y7,. 50. 82 ) ( 1B, os) 2it, 60t( 1H, =dd, 5 F@f@z ,2164%)2, 54 82H, m)
(1Hde ,26Hz€%803(1 s) s),
218536 - EPH, ZHr 3818 (BSi)%:, Mk 545 5é§<?a>nrp|4e %%Hl (2H,
n’?lé 4(@"@45@2Q6 é@o 'é/"'ﬁ Q@i F’E’mJ 1 Ooft 80(}91‘9 S, 1@451@)2 (1H, m),
73577'3 (lle dt:i,. J = vs i r@)7 uzos 1386 sau, 4d®,5 B4 (4H2.7

Pt o S el A B ifO g 90 e e

58 79 (1H s), 15.38 (1H br s) M5 (ESl): M+ 563
Le 47 111 NVR (DVBO-d5 400 M) (8) ppm :
Mf d@sé 07M2B%3m), 2.09-2.26 /c) (2H n), 2.47 (2H t,
febshz), 3.14 (3H, s), 3.21-3.29 (1H ,
53 A1 (1H, m), 3.79 (2H t, J = 7.6 Hz), 3.709-
s m(zwsmds 40@31‘4@{%1 ($), ppml12 (0206 Y4, 5s17-5.@6-3.12 (4H,

on- Q74 8y 0%y i i, (5e gl e 505
SHAR, (8HO3m{1Hs. sV, 8H90dd J=15.8, 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, 4, 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% (24, 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
(18, d, J = 2.0 Hz), 8.37 (1H, d, J = 9.1 Hz), 8.82 (1H, s),

i
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15 (1H s), 15.42 (1H, s) MBS (ESI): M+ 547 Exanpl e 48
-1 NWR (DNBO d6 400 MHz) (8) ppm: 1.18 (3H, d, J =

99-2.07 (2H, m), 2.48 (2H, t, J - 7.9 Hz),
ﬁ% ngﬁéﬁ 57, sb0 3. gg (2E? t, J =(7.1 Hz) , 3.84-3.91

MclHgsh) . 8+9834.00 (2H, n), 4.03 (3H, s), 4.11 (2H,
. 5.17-5.22°(1H, m), 5.21 (1H t, J = 5.3 Hz), 7.45
Fgepple) 557. 61 (1H, dd, J = 6.2, 2.8 Hz), 7.81 (1H dd,

03.(1H, s),. 8.94 (1H s

8 ol feds St O el S84 e R %@%ﬂdet 7=
74(930HM)1;)2(8)7 PR, : 0, 98 %QHS,S)"! Q}%’),229819(4(Iﬂ,ﬂ lT)t,, J=17.9
3.70-3, 74 (4H, nk' 4.00:4, 14 (7H 1H t, ] =
Helg ﬁuf7 5-$4- 5249 Tir|3n35 iy, d%“(fh %5 Vo7, 5%4 (2H,

1Hs s) 168501130 S),28- 14 Sy 1 -
AR Ves 1O IR L 28 T (B0 T S B

Sfm 5-0. 83) (38, O, (JHz 7, 1JHz)7,’-8 Hz)L, 10 §RBH 1M, 8),=8.25

3 so°558-F b T =57 672519 ity | 3754210 (om

(EST4: O&&SHﬁs) 5.14-5.25(21-1,n), 6. 88-6. 92( 1H, M) ,
6 98 7.02 (1H m,7.4A(1H, br s)
EQFmP 1g5p6H, s), 8. 97( 1H, s), 15. 40 (111,

'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 (24, s), 5.06-
5.13 (2H, m), 7.24 {1H, 44, J = 7.7, 7.7 Hz), 7.83 (1H, dd, J
= 9.2, 2.1 Hz), 8.24 (1H, d, J = 1.9 Hz), 8.36 (1H, &, J = 9.3
Hz), 8.81 (1H, s), 15.1%9 (1H, br s)

MS (ESI): M+ 535

Example 57

'H NMR (DMSO-dg 300 MHz) {8) ppm : 0.73 (1H, &, J = 6.4 Hz),
1.16 (1H, d, 0 = 6.4 Hz), 2.30-2.46 (1H, m), 2.65 (3H, s),
3.74-3.85 (1H, m), 3.93-4.08 (44, m), 4.22 (2H, s), 4.82-4.94
(1, m), 5.19 (1H, t, J = 5.3 Hz), 7.47 (1H, s), 7.89 (lH, dd,
J=6.4, 2.3 Hz), 8.01 (1H, dd, J = 6.8, 2.3 Hz), 8.16 (1H,
s), 8.89 (14, s), 15.41 (1H, s)

MS (ESI): M+ 530

Example 58

‘H NMR (DMSO-dg 300 MHz) (&) ppm : 0.96 (9H, s), 3.70 (2H, t, J
= 4.9 Hz), 3.98 (2H, t, J = 5.3 Hz), 4.01-4.11 (2H, m), 4.24
(4H, s), 5.06~5.15 (2H, m), 7.72 (14, dd, J = 7.9, 7.9 Hz),
7.83 (1H, d, J = 9.4 Hz), 8.27 (iH, s), 8.34 (1H, d, J = 9.4
Hz), 8.82 (1H, s), 15.29 (1H, br s)

MS (ESI): M+ 549

Example 59

'H NMR (DMSO-ds 400 MHz) (8) ppm : 0.96 (9H, s), 2.96-3.02 (44,
m), 3.70-3.76 (4H, m), 4.00-4.12 (2H, m), 4.21 (2H, s), 5.07-
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MS(ESI) : M+ 563 5 Exanpl e 51 11-1 NWVR(DMSO- d6
400 I\/Hz)(8) ppm 0. 96(9H, s), 2. 05 (2H, quint.,J =

i LR A Y 5 on e e s -
970702 4 Hz), 8.24 (1H, d, J = 2.0 Hz), 8.36 (1H, d, J = 9.0
Hz}, 8.82 (1H, s), 15.18 (1H, br s)

M5 {ESI): M+ 535
Experimental Example 1

The following explains evaluation methods of the HIV
integrase inhibitory activity of the compound of the present
invention.

(1) Construction of recombinant integrase gene expression
system

HIV integrase full length gene (J. Virocl., 67, 425-437
(1993}) in which phenylalanine at codon 185 was substituted by
histidine, was inserted between the restriction enzyme Ndel
and Xhol sites of plasmid pET2la(+) (Novagen), whereby an
integrase expression vector pET21a-IN-F185H was constructed.
(11) Production and purification of integrase protein

Escherichia coli recombinant BL21 (DE3) transformed with
plasmid pET21a-IN-F185H obtained in (i} was shake cultured at
36°C in a liquid medium containing ampicillin. When the
culture reached the logarithmic growth phase, isopropyl-g~D-
thiocgalactopyranoside 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 colliected in pellets by centrifugal sepazation and
preserved at ~B80e°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
4eC, 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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(1H, dd, J - 6.1, 2.7 Hz), 7.83 (1H, dd, J = 9.2, 2.2

Hz), /o 7.87 (1H, dd, J 4, 2.7 Hz), 8.22 (1H, d, J

= 2.2 Hz), 8.37 (1H, d, 9.2 Hz), 8.82 (1H, s),
ipbegrapeHprates) WE (ESyed M BLE Eianpré 52 centajwReg 1M

5@@%} ) (8) ppm: 0.97 (9H, s), 1.24 (3H, t,
% 1 :gg}éggiéﬁ? 2.03 (2H, tt, J = 7.5, 7.5 Hz),
2. 45-2hélel2thd mMnt 5:88s2. 950 (2 siutdon8wa2Hsubjedted to a

4,11 ( 4.26 (2H, . 5.12 (1H, t,
Sﬁpergegﬁ lé) %% W?‘?@“ﬁﬁ‘mﬁ(@? (Of)»lim“é“d%oi( 9. 4,
f21¢rHE)on?. &ﬁm(%%oﬂ@in-%as &1hted GiHB) Ly Z195bﬁﬁfbr5)
8.17 (1H, s& 80 (1H, s), 15.18 (1H, bt 20 s)
C(JESﬁ)mlw [ 38@%&%|@%@rq¢¢NNR ( DMBO- d6 400 |sz) (8)

0™ 5% o 58y e (B8 ol e

co2Mechpd 6n87pfdtbrded Jt=80€. 3.0 Hz), 7.08 (1H, dd,
9

J.-. 5.7, 3.0 Hz), .8 1 dd, J = 9.2, 2.1 Hz), 8.23
(¢4 BFeﬁal—”a’é.l‘iI)*rEg,Dbgzﬁ(s%ﬁ(‘iHma, J =92 H), 33. 82

(1H, she #0118w{dd ot SIndRAEIJ by\/lbr%lﬂle%oo%xmmc was
54 1H NVR (DVBO- d6 400 ) (8) ppm™ 0.96 (9H, s),
dgsgolyed, ipt TEjbuffen (B0 gnmrlszﬁmsiqozmlotmq aeiy gpH 8.0)

OBl P3R! B R g My T e

c%m&Zeméhtadg sfrand. 1+ and Hzgtrdhd@H 3 (11M.d, Tﬁe—mlxture

1H, .
W35, g %fﬁ sy 9§3]54 NS T( ééurf)mr %%gsf%&aﬁ% i P fqr 10 min,
6?3’5@ f&GHCIP 400, Mier €8t PPMinlaf8 (&d ) 1D A %Hd kept at
J=s 7.5 H), 2.17 (2H, tt, J - 7.5, 7.9 Hz), 2.
2@2¢1 te give  @uple strandERPPgHWhiFh savﬁsu@@ﬂ fpr Bhe
tz5Hz)414(2Hdd J = 16.5, 19.3 Hz), 4.28-4.35
(3R n), 4.95 (1H, dd, J = 9.0, 5.1 Hz), 6.94 (1H t,
degr7D8AHZ} sirﬁﬁd(ﬂdﬁ,flsq bBo2hn (dtttaded &BANEH Perminal)

15.14 (1 1 , . Sl

DPBREG! U8 iaoting) - Faytapatct Cﬁ@lﬂfﬁﬁa@’ﬁ% 93 g i Rar crc
rbdHcams; 3sid- §D7ﬁo(ﬂH P oot iy (. 421

(2H, s), b5.06- 13 (2H, , 7.24 (1H, dd, J -

DPRPTHe) STPABA: (SHAGY. COTIACE BRD, DT 104 CAG THE (g PRA C-

d, 9 8.36 (1H, d, J - 9.3 Hz 8.81 (1H,
3 é%g %8 N?%%)br S) &B (ESI): M+ 535 Eianple 5%

Target DNA (+, - strands both having digoxigenin added at 3/

)
= 6.
J =

terminal)
Target + strand: 5'-TGA CCA AGG GCT AAT TCA CT-Dig-3' (8EQ ID
NO:3)
Target - strand: 5"-AGT GAAR 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 30 pl was added to each well of streptavidin-
coated micrectiter plate (Roche) and zallowed to adsocrb at 37°C
for 60 min. The plate was washed with phosphate buffer
(Dulbecco’s FBS, Sanko Junyaku Co., Ltd.) containing 0.1%
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11-1 NWR (DVMSO-d5 300 MHz) (6) ppm: 0.73 (1H, d, J -
6.4 Hz), 20 1.16 (1H, d, J = 6.4 Hz), 2.30-2.46 (1H,

4 1 3 93 x(éelét
'mujaeg %g zgrgcﬁ" p@spl’?&t&zlﬁzfg%r( 1';111@'1)1%0’ éy H T J_on
mJSL@relz]T'O 7p347, (ELHess) su‘zbsagm(c:EH 1@dpl}] dlﬁuﬂedzweth the

6. 3 Hz . 16,(1H. ,S),
%fém% PeagyTn gt 2y 190° W ol opk Rl (2 )
88pk&s68p ddidi NMR ( %M(ﬁ@@dﬁﬁzko( 8hchphel1 0296 reacted
3.70 (2H, t, J = 4.9 Hz), 3.98 (2H t, J =
5*“—33%% for f- ZPJM (2H, m), 4.24 (4H, s), 5.06-5.15
10N 3 (=3 R 30
§EoRlgidn 5 (th vy Sebcijcl, Fifftheg?036. 7Y (0P
F2yph8l 8201 Aharsd suilHrtias (akH.d)br Es)an\/@a@ESIS)LumI\/EhEleldef 3 M

le 5 400 6 , o
B TRae e ATy R chi g SR A MR LT
Qlycér@@ 4142 fhedd (‘Qmmeﬂz@l (R f39ideh. 00~ 018. i.‘%e(eﬂl'QO
7.22 (1H, dd, J - 7.7, 7.7 Hz), 7.83 (1H, dd
9 0, 2TRepR)50 gihal C(x1+$5 dM)) targeg R (80381 1W|a8dad§ed
r%% g gi%%r??r%ﬁtfg%l_' Os}n'llnlgngiswgéhledb 1%91 %@gé}ﬁ%’&e Mrerer
emptamnsngv&l mtTmmmdd:s sdfop h:élel-llr‘eéalorumglr ase

inhib| of the sent .
|nvent X 206 [?%/m o%%@?)e&eegt goxigenin
aat@%%%@m&@%mm&p lGD S@{@t &8s added, Hla‘p{d the mixture
integrase full length gene (J. Virol., 67, 425-437
129935 RCEAdwWAE ch/ hdyl &lafiiRe A0146HEA RE5WaRRing with

e [ a0 tween the
1éigté Fbég%oﬁug%ezgnéé V\%ﬂ%a%ﬁhlol Sz?ﬁegg 22)1? pl asm d
pET21a(&+§>etdkbv®agfem)¢olmerﬂbyu@mr15 Bint é@tdaséoo pl) was added

xpr e;il on vgctor ET la- 1 N-F185H vva%s trglct ed. 3 )
EPI) 8dtidt Fon” & p% i FTER TP B egrase pro eloﬁ min
Eaehebiehi aegotion e nenicBUAL (ddB)nd Nansfurmedc acid (100
with plasm d pET21a-1 N-F185H obtained in (i) was shake
gal t ur'geR AL[UGaN e A dund Hfe diFEmTESRLARHT ng

anpi ci IrhénHIWgﬁlt%@agQ o iy & Feached the (1cs) of the

| ogarithm c growt hase,
Fewpropyl op- ﬂiﬁll@g@k@m opyvambsmrdevms:aa}dd@caﬁaﬁ from the

. Th
CBREPAELEITBrES Rroger bt ot ottt o o e
i nt egr asBipteiehnradde(s peprbimeintctEplail) Montrol -

collected in pellets by centrifugal separation and 25
praskr yudlat - 8ocC. The E. coil was suspended in

CHib%thBEEB égﬁcg%f'ﬁﬁ’éﬁ(ﬂﬂ he I\ﬁréséﬂ\éePTTf 2 i™Mompound

0% g ycerol ) containing 1M sodium chloride an
Saobject.edabeorepeat tpf essil i zattlom ameknce of test compound
ssu |za|onf ure,..and_centrifu
g A T
wateebsehubl @ffm@ég@@séspp@t@;aﬁant) This was diluted
10-fold with s buffer free of sodiumchloride,
ni xed \Rpﬁhf@ﬁi%e'bfﬁd?eoss@o@eElﬁegﬁP%ﬁr% Hibsti eleeriangach

%khﬁ&@dmééné%a%f 129, Bl 10 AlchoY 2ASOFALI QMRS range.
I Nt egrase proteln t6 the resin. The resin was washed
Wit B puM<ICs0<10 M

B: 0.1 HMgIC5g<1 MM

C: 0.01 pM<ICs<0.1 pM

D: ICe<0.01 HM
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cont ai
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ni n
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heal t hcar ¢ 1B g3¢kenag): (
t EeampTle protei n Was el (
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ssol ved |

fol | gwi ng

DNA syt hesi zeq
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| by @ ein
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on
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pH 850),
CDINA, . and
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each _conpl enent

i Xe(i"]Wi t H

ary stran

donor PNA
d (+ and -

000 for 1

s) tg 1 M

| The mpxture Wwe
0 mn, _70C faor

1S haat ed

0 mn, 15

at 95C por 5
6QC. f.or .10

e a doubl

0C far 10

m n angy 40C f or

101mi n g

whi.ch_wa

nd kept pat 25C

used_ for. _the

Dongor

term nal

B

st randed. DNA,
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Conposition of the enzyne reaction m xture:
(3- norphol i nopropanesul foni c acid),

chloride, 3 mMV

DTT (dithiot @%gﬁ

30 mM MOPS
5 mM magnesi um
tof), 0.1 nmy/m BSA

o DMVBQO

(bovine_serum gl bumin) 5% glycerol 109
(di netihyl sul f gxinde) in@ec@i%dmdween 20. . 20Hbeninbgndde
(or 25 Kxprpke det DPNA (10 iil) |vasmadded, reacted at
37C fdr 10 min and- WP I t h{ph sphat ¢ bl itory
contaifni ng- 0. 1% Jwesn; Gt ARty (ICso)
Then, [100- -di-goxi-geni-n—
anti bqdy sol utijon (Roche, 100 W) was added, and the
m xt urle—15-was-jreacted-at37Cfor 60-mn—followed by
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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 nuclecside reverse transcriptase inhibitors

(zidovudine,

transcriptase inhibitors

(indinaviz,

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,

substance A,

lamivudine,

neifinavir)

(efavi

zidovudine

tenofovir and lamivudine,

1

tencfovir),

renz)

and test substance A and the like are

and lamivudine, or test

and the like is

5

3

non-nuclecside reverse

or protease inhibitors
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No. HV integrase inhibitory activity(1C50) 1 D 16 D 2
D17 D3 D18 D4 D19 D5 D20 D

evaluated.

Prior to the combined use test, ICsp and CCsp of each
pharmaceutical agent alone are measured. 5 concentrations of
pharmaceutical agent A and 9 concentrations of pharmaceutical
agent B, determined based on these results, are combined to
evaluate the effect of combined use of twoe agents. Fox
combined use of three agents, a high concentration
pharmaceutical agent B and a pharmaceutical agent C are mixed
and pharmaceutical agent A and the concentration are combined
for evaluation.

The test results of the test substance and combination
drug alone or.in combination thereof are analyzed based on the
programs of Prichard and Shipman MacSynergy IT version 2.01
and Deltagraph version 1.5d. A three-dimensional plot is drawn
from % inhibition at the concentrations of each combined
pharmaceutical agent, obtained from 3 times of tests, with 95%
(or 68%, 99%) confidence limits, and the effect of the
combined use is evaluated based on the numerical values of MMZ%
calculated therefrom. The criteria of evaluation are shown in

the folliowing.

Definition of interaction pM*%
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 pul) and
NADPH production system coenzyme solution (P-nicotinamide
adenine dinucleotide phosphate: 5.2 mM, D-glucose-6-phosphate:
13.2 mM, magnesium chloride: 13.2 mM, glucose-t&-phosphate
dehydrogenase: 1.8 U/mL} (50 pl) are suspended in 100 mM
potassium phosphate buffer (pH 7.4, 147.5 pL), and mixed with a
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6 D21 D7 D22 D8D23 D9 D24 C10 D25 D 11 D 26
D

test substance (2 upl) dissolved in acetonitrile containing C.5%
DMSO. The mixture is incubated at 37°C for 0, 10 and 60 min,
acetonitrile containing formic acid (final concentration 0.1%)
is added thereto and the mixture is centrifuged. The test
substance (unchanged compound) in the supernatant is measured
by high performance liquid chromatography/mass spectrometry
(LC/MS) . Using the obtained measurement values, the residual

ratio {%) is calculated by the folliowing formula:

residual ratio (%) = amount of test substance after incubation
(0, 10 or 60 min)/amcount of test substance at 0 min on

incubatation x 100

The compound of the present invention preferably shows a
residual ratio after 60 min of not less than 40%, more
preferably not less than 60%, still more preferably not less
than 80%.

Formulation Example is given below. This example is
merely for the exemplification purpose and does not limit the
invention.

Formulation Example

{a) compound of Example 1 10 g
{b) lactose 56 g
{c) corn starch 15 g
{d) sodiuvm carboxymethylcellulose 44 g
{e) magnesium stearate i g

The entire amounts of (a), (b} and {c¢) and 30 g of (d) are
kneaded with water, dried in vacuo and granulated. The cobtained
granules are mixed with 14 g of (d) and 1 g of (e) and processed
into tablets with a tableting machine fto give 1000 tablets each
containing 10 mg of (a}.

Industrial Applicability
The compounds of the present invention show a high

inhibitery activity against HIV integrase.
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Therefore, these compounds can be pharmaceutical agents
effective for, for example, the prophylaxis or treatment of
AIDS, as integrase inhibitors, antiviral agents, anti-HIV
agents and the like, having an HIV integrase inhibitory
activity. In addition, by a combined use with other anti-HIV
agent (s} such as protease inhibitor, reverse transcriptase
inhibitor and the like, they can be more effective anti-HIV
agents. Furthermore, having high inhibitory activity specific
for integrase, they can be pharmaceutical agents safe for
human body with a fewer side effects.

This application is based on patent application Nos.
2006-174331, 2006-220082 and 2006~274143 filed in Japan, the

contents of which are hereby incorporated by reference.

Segquence Listing Free Text

SEQ ID NO: 1: Donor + strand for determining HIV integrase
activity

SEQ ID NO: 2: Donor - strand for determining HIV integrase
activity

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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CLAIMS

1. A compound represented by the following formula [I] or a
pharmaceutically acceptable salt thereof, or a solvate

thereof:

wherein

ring A is a monocyclic heterocyclic group opticnally
substituted by 1 to 5 substituents selected from the following
group A, wherein the monocyclic heterocyclic group contains,
besides carbon atom, at least one hetero atom selected from
nitrogen atom, oxygen atom and sulfur atom;

group A is a group congisting of halogen atom, Cp.s alkyl
group, - {(CHy)n,-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 C;4 alkyl group, and n is 0 or an integer of 1 to 4;
R' is a hydrogen atom,

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

a Ci.10 carbon ring group coptionally substituted by 1 to 5
substituents selected from the above-mentioned group A, oxr

a heterocyclic group opticnally substituted by 1 to 5
substituents selected from the above-mentioned group A,
wherein the heterocyclic group containsg, 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 C;.qp carbon ring group optionally substituted by 1 to 5
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substituents selected from the above-mentioned group A,

a heterocyclic group optionally substituted by 1 to 5
substituents selected from the above-mentioned group A,

wherein the heterocyclic group is as defined above,

halogen atom, cyanc group,

-OR™*, -8R®, -NR™RM,

-CONRP2R™? | -g0,NRP*R®, - CORP?,

-NR®2COR™, -80,R", -NR®?S0,R™,

~-COOR™, ~NR®*COOR™ and -NR®CO-NR™R™

wherein RP!, R, R™ and R™ are the same or different and each
is a hydrogen atom, a Ci;.s alkyl group, a Ci.ip carbon ring group
optionally substituted by 1 to 5 substituents selected from
the above-mentioned group A, or a heterccyclic group
optionally substituted by 1 to 5 substituents selected from
the above-mentioned group A, wherein the heterccyclic group is
ag defined above;

R* is a hydrogen atom, a C;., alkyl group or -OR', wherein R
is a hydrogen atom or a C;-4 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., 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;

mig 0, 1 or 2; and

R’ is a hydrogen atom, or R' and R° form, together with the
carbon atoms bonded thereto, a C;.;0 cycloalkyl group optionally
substituted by 1 to 5 substituents selected from the above-

mentioned group A.

2. The compound of claim 1, wherein ring A ilg a monocyclic
heterocyclic group containing at least one nitrogen atom, said
monocyclic heterocyclic group is optionally substituted by 1
to 5 substituents gelected from group A and bonded, via the

nitrogen atom, to the benzene ring, or a pharmaceutically
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44 C 57 D 45 D 59 C Experinental Exanple 2 Eval uation
of antiviral activity The effect of conbi ned use of

t he conpound of the present 5 invention and exi stent
anti-HV agents can be determned in the follow ng

RRStable saltFehee¥afpl 6r 4 heorfdectiipdraombi ned use
of two agents from exi stent nucl eoside reverse

transcriptase inhibitors (zidovudine, |am vudine,

LenghQvi. o}np?g?la chbggﬂndg reNEretn 71915%@031‘15'5{3tk%%%r0cyc110

i'nhibitors avirenz) or protease inhibitors
@ﬁmﬁmnaeﬁectadlEknavirpyandli@smybL&Emuﬂmxﬁ#bxnuynﬂﬂildln-l-yl

like are evalgated using CEM SS. cel | .ig%ggfed wth,
HEPUP | PEBCEy AT HEPHBA. SORSBLPST Y o, 'the
§fifiRGta AhyaoaRbnpd tsephblihs e@ré‘@ﬁﬂt’@hﬂcﬁn@fpﬂcﬁﬂno group, 3-

substance A, zidovudi ne and | am vudi ne, or tes
SHEEICEREe LA -feldf B¥PHPand- Faﬂ%%ﬂ%%’:h%%%ﬂv i%kel group,

an_?)%ﬁ%%f()l idd -3 g'i ngEoE Lhe sopbiped useid &8t -J1C-roup,

eac ceu |cal agent” al one are
veesieried the teteentyationgrofp phar opceonabhy %HﬁﬁﬁlUMtEd by 1

R T

Theaahf eelerebfconbi aedouserof thaweafents. For
conblned use of three agents, a high concentration

pharnaceutical agent B and a pharnaceutical agent C

e%%QmﬁﬁQnﬁﬁ%&nﬁﬁgﬁh'Qalwﬁ9§QEnARangs%th5 alkyl group

concentratlon are conbined /0 for eval uati on.
Thet taest] Ine sulbss igfutelde bye &t tgubsﬁ@h@@lbﬁ@néﬁmmﬁ@ﬁ from

dr%gaglon?ﬂgfsfg ggggh%étlon th ﬁﬂgﬁﬁégéﬁtlcalzy

|char |pna
|dabﬂﬂﬁﬁeﬁéozqObraadsBEbhagraphruefSIon
1.5d. A three-dinensional plot is drawn 15 from %
inhibition at the concentrations of each conbi ned

@arm%rﬁ;%ﬁlncﬁgﬁ'qtolaqm ai nedef-eom 82 tiges @f, t8ss, group or
with 95% (or 68% 99% confidence linits, and the

ef@léct shergdn coimbiiaed I}E@rfp@e@v@‘lﬁ%t% DSed %'Hwﬂh@roup: or a
%&éé%utfﬁéﬁ%%‘gcé§¥%§5¥% galt thereof, or a solvate

thereof.

6. The compound of claim 1, wherein R’ is a hydrogen atom, or a
pharmaceutically acceptable salt thereof, or a solvate

thereof.

7. The compound of claim 1, wherein R* and R’ are the same or
different and each is a halogen atom, or a pharmaceutically

acceptable salt therecf, or a solvate thereof.
8. The compound of claim 1, wherein m is 1, and R®> is a halogen

atom, or a pharmaceutically acceptable salt therecof, or a

solvate thereof.
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25 calcul ated therefrom The criteria of evaluation are
shown in the following. Definition of interactionote%
Strong synergistic action>100 Slight synergistic
action+51 - +100 Additive action+50 - -50 Slight

ant agenicekhbeuast beNcddim 1 l%c&éﬂﬁlgn ald agoniistd ¢
action<-100 Experi nental le 3 Metabolic
éﬁﬁ%“ﬁﬁﬁ%tﬁ€§ﬂ1Ye§FC@Ptﬁ%%%b Bhte Shamreh+ Oy 15}%e2te
hGhLRseMe Human or animal species (rat or nobnkey)
I'tver mcrosonme 30 (Xenotech LLC (Lenexa, KS, USA), 20
nmg protein/ni, 2.5 pL) and NADPH producti on system

enzyne sol uti P- |cot nanid adeni nucl eoti de

T B Rety ot Dol SR L LA En AR e A TR ' Broup
Qﬁgﬁg%&gmgcakorlde 13.2 nM glucose 6- phosphat e
dehydr ogenase: 8 UnL) (50 4L are suspended in

335Cﬁgpé‘@s@uﬁmlﬁﬁe@pﬁat(@%ﬁlﬂ? Fnpry Y enaul 514 ‘{5

gdnhth g d!r%%%e%%@ a%@ti@llcx Liodi spol ved in

aceto |tr|Ie cont al ni DVBO.” The m xture is
|dﬂhﬂ@ﬂ0gml@013ﬁe Bepa®b0£ﬁlaﬂda60dn1n acetonitrile

I
Saded THerer g AndotRe®mist treet PSR ot by Vegr
&y@f@s@ameyauachaﬁgedp@epmund)meﬁh&aﬁ Supesmatant | s
neasured by hi.gh performance |i quid

P@fglrleﬁﬁymea§§0§5eewéﬁet ‘?91‘{1LC/ MB). Using the
ot @y r&@ﬁo%a%u&%e% \.éa' 59§mwelﬁeﬂgy%eﬁ@§1p-m B1-
calculated by the followhg fornula: 70 residual ratio
(I%dmwmﬂwloﬁ tnes;hyépbepaha:e"? aheehokyvictibatdoh §0, 10
0 n)./ amount .of _t est stance at 0 mn on
C{l Jﬁiﬁo& indo lnfoa .tl'.'ﬁ\.e%OX igj.(bd égg

inc I"on X ound of 't he present

| WiEntdH rr-ef-enably -shdgs caobharesidial 3 rat j oe@f ¥ B -1- ( (S} -1~

60 m n of not | ess than 4OW nore r ef er abl not | ess
R BT B2 A BV A PEPBY bl y -HBERPEESS T RGP B0V

F@fﬂp&ﬂqﬁeoﬁ&%@lbeclaebekwacbsbw This exanple is 20
merely for the exenplification purpose and does not

4 M3 - gtheodomeerdilivero-5- (morpholin-4-yl)benzyl] -1-((S) -1~
hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid,
6-[3-chloro-2-fluoro-5- {piperidin-1-yl)benzyl] -1~ {(8) -1~
hydroxymethyl-2-methylipropyl) -7-methoxy-4-oxo~1,4-~
dihydroquinoline-3-carboxylic acid,
6- [3-chloro-2-fluoro-5- (2-oxopiperidin-~-1-yl)benzyl] -1~ ((8) ~1-
hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid,
6- [3-chloro-2-fluoro-5- ( (R) -3-hydroxypyrrolidin-1-yl)benzyl] -
-{(8) -1-hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1,4-
dihydroquineline-3-carboxylic acild,
- [3-chloro-2-£iuoro-5- ({8} -3-hydroxypyrrolidin-1-yl)benzyl] -
~{(8) -1-hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-1,4-
dihydroquinoline-3-~carboxylic acid,

6-{3-chloro-2-fluoro-5-(2-methyl-3-oxopyrazolidin-1-
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Formul ati on Exanple (a) conpound of Exanple 110 g (b)
| act ose50 g 25 (c) corn starchl5 g (d) sodi um

car boxynet hyl cel | ul ose44 g (e) nmagnesi um stearatel g

The entire anobunts of (a), (b) and (c) and 30 g of (d)
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aCtIVIté 8alnst HYV in ase. Ther ef ore,
PREYET e Bﬁﬂ@ec%nC%%b%%giﬂﬁé%ﬁV?cal agents effective
%QB% EH&O@éagpl?;3I@ff£ﬁ6¥$bﬁﬁ¥6fhd¥niff¥ﬂfﬂﬂufﬂﬂbrobenzylz 1-

, as integrase inhibitors, antiviral agents,
46D - M- tydgenyse bhdl t ene f sl prery Ny ArmeihgHymdegrasd s 4 -

cLi 0 by a conbi ned use
d‘?kgk%%g¥n§% F¥V£%E%$Q¥ﬁ€9§%% aas pr ot ease
mnﬂebbhmbropevenaeeraH$CR)ﬁnaSEuQIWpymﬁmﬂldmn}H4ﬁi benzyl] -1-
ef fective t|-HIV a ents

IIdrigtih'é!r E‘%&Eg%{%‘&ggﬂ‘é higg‘ﬂe?%i%]f?w AT S P d ¢~

Hgﬁqyﬁ@b%g&ﬁéﬁnnéhgycﬁﬁﬁo 1phagspgeuti cal agents safe
for /0 human body with a fewer side effects.

Bhil$ ~appPreati 6AUPEObAS 64S brd pat P ORFHI ¢ Ed im. N9 Penzyl] -1-
7 008 £ -
e S e s
@ﬁhy@&eqamnelimﬁ Seqaehonylnsta@ngree Text SEQ I D NO
r d for n nin nt e
S PT oSROPr BRSO3 BB 0 S hrd PBY a6 B i by 2%
M roR RS RS -aC k¥ hb)yBRoSED | P- M hSky Targed- 1 4 -

strand for determ ning H V_ integrase activity SEQ ID
Nahygropydged inesBr agPPsY Ldet 8F#itni ng H vV |ntegrase

Q§tf§”3ﬂﬂof8LéLwsdlfluoro 5- (morpholin-4-yl)benzyl] ~1-((S}-1-
hydroxymethyl-2-methylpropyl) -7-methoxy-4-oxo-~1,4-
dihydrogquinoline-3-carboxylic acid,

6~ [3-chloro-2-fluoro-5- {morpholin-4-yl)benzyl] -1-({8)-1-
hydroxymethyl-2, 2-dimethylpropyl) ~7-methoxy-4-oxo-~1, 4~
dihydroquinoline-3-carboxylic acid,

6- [3-chloro-2-fluocro-5- (morpholin-4-yl)benzyll -7-ethyl-1- ({S) -
1-hydroxymethyl-2, 2-dimethylpropyl) -4-oxo-1,4-
dihydroquinoline-3-carboxylic acid,

6- [3-chloro-2-fluoro-5- (morpholin-4-yl)benzyl]l -1~ ((R)~1~
ethoxymethyl-2-hydroxyethyl} ~7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid,

6- [3-chloro-2-fluoro-5- (morpholin-4-yl)benzyl] -7-ethyl-1-[(R) -
2-hydroxy-1- (methoxymethyl)ethyl] -4-oxo-1, 4-dihydroquinoline-
3-carboxylic acid,

6- [3-chloro-5-(1,1l-dioxoisothiazolidin-2-vy1)-2-fluorcbenzyl] -
1- ((8) -1-hydroxymethyl-2-methylpropyl) -7-methoxy-4-0xo-1,4-
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1. A conpound represented by the follow n
or a pharmaceutically acceptable salt the

g formula [1]
reof, or a

solvate 5 thereof: wherein ring Ais a nonocyclic

het erocyclic group optionally substituted

slibsidriodenns1sekest-edrhoein i Beadodi) ow ng
wher ei n the nonocyclic heteroc clic group

by 1 to 5
10 group A
cont ai ns,
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atom a_Cl 6 alkyl group optionally subst
tFRRSE BGdAts sel ected fromthe follo

ituted by 1
Wi ng group B,

((8) -

%Qt[gs Lhalcarkenohbng.- %%Ro@?k‘:&fﬁhiﬂ ubsiiditeq bly ethyl-

5 substituents selected Tromthe abo

ve- nentlone

grous) Al -y darchiptne by e Rroeghplpropy i bivat dxo-1, 4-

eV Rl atgp SR RERRheP ofh Ene het e

g-OlBp cCQRt-@i-12S A -Be gl desocak honoabeMrabi @int past) kﬁﬁ&yl} -1-

ed fromthe
rocyclic

het%ro atom sel ected fromnitrogen aton1 oxygen at

iU REHE g d0p - BEF BY ADEPRYD) oL Sedy b1os- 1, 4-

ﬂﬁﬂd%ﬂ%l&h@g39&99809?&&9”@&&& subst |
5 Substituents sel ected

gfmﬁﬁpthoecmét,érdeﬁéupc"OgEoma optbpnadlyd

tuted by 1 to

rom t he above-menti oned
subbtyt tadyl] -7~

b de ndat ?i%%&?ﬂ%%mﬁéﬁ2?#%@%2?%}{%@%1?%@*1'4-

gmxnndndqummcd&henedcabbmgy15chabogen atom cyano

3R131, -NRR CONRb2Rb3 - SO2
%cc#%l‘)OhlorﬁRﬁzééRBFfO 554 5REPIOTPRERY 530S RA 1P

Wt%gﬁn@ ~mRhBE SP- PR ZRbmethwdaﬁr@
RI are the ' sane or different an
%}@@‘HU@{%H@ Grcarkpkyligradpd.a C3 1

Vi
Lok &, 4 RO2,
d each is a
0 carbon ring

3 ectccll@tdfr%g%' 1Y RS ELY t%?ghgi é onﬁ 8%}?9%1} UENE 1R 25)

A the above I one
tnydmaxxméuhyugmemat@pkypmabyy sub&bthukgd
%%gﬁndro&ﬂyﬁ%f?%ee%tcar %ghic acid,
6-[3-chloro-2-fluoro-5- (morpholin-4-yi)be
hydroxymethyl-3-methoxypropyl) -7-methoxy-
dihydroquinoline-3-carboxylic acid,
6-[3-chloro-2-fluoro-5- (4-hydroxypiperidi
((S) -1-hydroxymethyl-2-methylpropyl)-7-me
dihydroquinoline-3-carboxylic acid,
6-[3-chloro-2-fluoro-5- (morpholin-4-vyl) be
( (1R, 2R) -1-hydroxymethyl-2-methoxypropyl)
dihydroguinoline-3-carboxylic acid,
6-[3-chloro-2-fluoro-5- (morpholin-4-yl)be
( (1R, 28) -1-hydroxymethyl-2-methoxypropyl)

dihydroquinoline-3-carboxylic acid,
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-4-0x0-1,4-

nzyl] -7-ethyl-1-

-4-0%0-1,4-
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15 the above-nentioned group A, wherein the
heterocyclic group is as defined above;, R2 is a
hydrogen atom a Cl-4 al kyl group or -0Rl1, wherein
R11 is a hydrogen atomor a C 4 al kyl group; R6 and R6
argsthaisapezor1dbibesent @minea;ﬂyz oehAWdr-agan s201 -
atom a hal ogen atom a Cl-1 al kyl group or -OR 2,
M@K@KWR&WE a- lﬁ?ahbbeﬁowbhw’mm%t@m—%ﬂzsﬂ Tgroup:

gﬁr‘éaﬁﬁfﬁggﬁ%ﬁd@&%%ﬂﬁ@% glgcﬁn atom a Cl-1 alkyl

erel i's ydr ogen at om or a
(Bl [2 -ahkyplrogRe@pponi 5- Othianrl 22 - *)ah)derBzyRG H41s- @ 8) -

oo RO Ot By SRR [P e adet oL it Ilgtrgﬁp

@ghy@@@hbegmbﬁéLgu&@ﬁb@yyﬂléqaéa@ubst|tuents selected
fromthe above-nenti oned group A The co np

nd
&t [8-shArTo- \a/héitepﬁOrﬁn@mw%olalrhn%&yckp%zyll [(1R, 2R) -2-
cl t I§§§} tr ggen
Eﬁ%ﬁ%9§§,35%3%%%§HFF§9%9%€?%§§@|,C grebgpsgg%gi%%hally
slibgtirtutedobyng - Becsrbubglltuemi@,selected fron1group
nded a_the_ni en ato
Ao B8 5Ral ket P carr SRoneRbo ket S LA WRERAG - (o -
Qarth@xwle\t&w -bhaygebxyeBnyTher C@émqu Dfoed-ai m-2,
wherein ring Ais a heterocyclic, group selected from

Higyidrerdrayingrdoparposxbpgrietfdin-1 -yl * group,
~H%rE%1%90950¥9u0%00§°@bDSkbﬂyPr&1¥é1&19U§& Henzyl] -

pi perazi nyl group, norpholino group, t hi onor phol i'no
g&d&p2R3=2omahpmgh@F(hydxyaygebhpl propyl}-7- ethyl 4-0ox0-1,4-

oxoi.sot hi az 1 grou
ST s e Pagk  Aa IR oy azol i di el -yt
gw[tzspcmdaﬁbelznfunerbeser QcyebpergeDigin sl opt jlonat ] -7-ethyl-
substituted by 1 10 to 5 substituents sel ected from

groludRa 2Rdr La NpREPHRABE DY L aP I Pe RReRpPEBP S kat toxe- 1. 4-

(6128 A 150 ¥3LarbBeyeel. acda The compound of
clafrm1,” wherein RL is a group optlonalgg

s@b%lﬂqhhqam @yflUp@OSSSGBQrPhQéhﬂs4sElé@@@@Y$}thQ
qﬁ%ﬂ&) %h.&ﬁg n%t%og oﬁéghﬁﬁﬁgﬁggi ) 8- methox oxo-1,4-

-4 -
armaceu |“y "accepta Ie sa eof, or a's ol vat e
td&ﬁyﬁﬁoqdindmrmecGwneubdxgﬂlclacmﬁl wherein R2 is a

o G e A1 AMRO-Gr BB EBE Lan o8 BAPRRBEN! T EarigYL-2- ((R)-
b metalty hejeeabxyon - ﬁ\eegg/%gkepymer £0bxo-1 64 -

The conpound of claim1l, wherein I's a hydrogen
eﬁkhﬁdKQQQ¥qﬂkﬂﬂﬂaéeﬁﬁﬁeﬁww9l§cééeﬁable salt thereof,

ere f C | ai ~
el AL % molenl ISR TDRBE B P b1 -1 ((s)
i - fay chad:ogeat Fatlop - net haxpipabbyad eat bgal Ly 4 ad tepdadneinoline -3 -
salt thereof, or a solvate thereof. 30 8. The

PSR 6t 9% 'm 1, wherein mis 1, and R5 is a

hal pgeim a2 -an wrehai-naceubhbealby iaceept ab) Besadi] -1- ((8) -1-
thereof, or a solvate thereof. 9. The conpound o
rEre s leisn 2ndigethydprapyRar taBethPEEr fyoxo-1, 4~

QQ%EW H%K;Qpr %%m 158 ﬁglﬁate thereof. 5 10.

%ﬁé co uﬁgﬁb claim X%Lﬁch i's del ected from a

g?oUb~@hﬁnmaﬂ2rﬁ;dﬁfluero 5- (2-oxopyrrolidin-1-yl)benzyl] -1-
((8) ~1~hydroxymethyl-2,2-dimethylpropyl) -7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid,

6- [3-chloro-2-£fluoro-5-~ (2-oxopyrrolidin-1-yl)benzyl] -1-((S) -1-
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6-[ 3-chl oro- 2-f 1l uoro-5- (nor phol i n-4-yl ) benzyl] - 1- (CR) -
1- et hoxynet hyl - 2- hydr oxyet hyl ) - 7- et hyl - 4- oxo- 1, 4-
di hydr oqui nol i ne- 3-carboxylic acid, 10
6-[ 3-chl oro-2-fl uoro-5-(2-oxopyrrolidin-1-yl)benzyl]-1
Hy@®xdmethyl -3 mmmmnmqwl -7-methoxy-4-oxo-1,4-
ggdroxynethyl 2-nmethylp il - 7- met hoxy- 4- oxo-1, 4-
hydrequinoling- 3 %F%%w ie aetd,
%[% elalle&e 2-Ehyora-5- @y&&@ﬁlﬁf&ﬂdw)lb%mamaﬂzyl((ﬁ)
hydr oxynet hy1- 2- net hyl propyl) 7- met hoXy- 4- oxo- 1, 4-
dﬁh?@ﬂe@uhﬂdtpngmetbﬁlb@xw@thoxm@xppyl) 7 ~methoxy-4-oxo-1,4-
3)%h5%&%b iggu SE&Xy9xooxazgl|d|n-3-yl)benzyl]-1

WqBOXJYl[[B&’byi 2- HEEmeﬁbOleﬁloﬂ’pmlh@-le ke 4--1- ((8) -1~
rqu|noI|ne 3-carboxylic
Y[%Oéwsfc&yé f2|:ao%mstk1w¥95%ﬂh TR SERZA 1R (1(§)

roquinoline-3-carboxylic acid,
hyd xymet hy1-2- met hyl propyl) - 7- nethoxy 4- 0x0-1, 4-
—HﬁdDQQQE@OPIﬁéUQKOaEbémerbOéEnd4 yl)benzyl] -1- [ {1R,2R) -2~

3- chl -1l 5
e S AL e e e
dilhb&dir@@luilﬂl@ﬂllﬁé-—S earboexylie aeid, 25
%([)33,.;911%;% 3.1uore: 5 (3" oxopiper| din-1 ;Y1) RENEYN 1

- h ]
dihydréquin -2, @EHHMEEEQQ¥%bpy1pE§ %Y= f; 9X§E§yd&oqu1nollne

Ii né-3-car boxyli c aci d
6 {@udixorldc2 aflidor o- 5- ((R) - 3- hydroxypyrrolidin-1-y1)b

S s Po R er Ry 142 IR B Sby ) 7 e P e
qL-«s;ZO;dnhydmg@mthgﬂlaezSdaaebbxybrOpﬁtid4 oxo-1,4-
g%éé%%ggéﬂ!%oligguor%agbg&yklc a%droxypyrr0|ldln I-yl)b

Is ((S)enbrdpArnosimeidy k- ames&bhbh@ﬁomygzlv Eeﬂﬁyhpxy ¢t oxo1 -

-1, 4- di hydroqui nol i ne car boxylic acid
S BrhimstdyA 1, @cﬂ@n@rml@ép@yﬁl 340%866y 1+ a%ofi Ay Rrqguinoline-
y ) ik %&%&11 hydr oxynet hyl1- 2- net hyl propyl) - 7- nme

oxy- 4-"“oxo- di hydr oqui nol i ne- 3-car boxyl i ¢ aci d,
66{ B {hlapet- A, @i-pErfaziord- ByﬂpfﬁxopymroiZdﬂhubmbbh@ya}]’l -1-

T oS y PSR Y P oRER bk 4495801 14 2.
ddi LR 1 R 3-GRrbRlie ackd,

6-[3-chloro-5-(3,3-di fluoropyrrolidin-I-yl)- 2 f | uor obe
e ﬁg -ghloro-2,4-difluoro-5- (2-oxopyrrolidin-1-yl)benzyl] -7-

1 - <d .
U OTT of SW o305
Gdiﬁydﬂwquxndlﬁﬂaﬂﬂ«ﬁd&hﬂﬂ?ﬂL@-ﬁbucmopyrroIidin 1-y1) be

E 1]1?%%%@@%%@%&"%&%% 4eRRBRI L bxbe 410 -1-
Qe -0 J -Er 1R@eyhil0 -aciito-1, 4-dihydroquinoline-
6 3 chloro 2-fluoro-5-( S) 3- fluoropyrrolldln [ -yl)be
n%y¢qthpxyllc acid,
(éS ]%MQE&XQ@JMO Al mdprapy 1), a e%h%‘foé 9X91 $benzyl] -
dr oqui nol I ne- 3- car boxylic aci d
61{B4%h+IﬁhydEdXMMﬁ&hXi12nmqﬁhﬁhp¥0@¥9I)Hemﬁyhpxr gePRO-1, 4~

é%P rﬁﬁ%??lip %hé%?%?%bffﬁaf et hoxy- 4- oxo-1, 4-
d6hyﬁ¥émﬂbfmﬂ2r&%éﬁﬂ&ﬂdﬂb@ﬂ4(B%MNdmorpholln 4-yl)benzyl] -1~
O 3R 01 2,41 o o 5 Cron phol 10 1) benzy 1] 1-
hydr oxynet hy1- 2- net hyl propyl) - 7- met hoxy- 4- oxo- 1, 4- 20

di hydr oqui nol i ne- 3-car boxylic i,d,

6-[ 3-chl oro- 2-fl uoro-5- (nor pholi'n-4-yl)benzyl]-1-((S)-

1-

hydr oxynet hy1- 2, 2- di net hyl propyl) - 7- met hoxy- 4- oxo- 1, 4-

di hydr oqui nol i ne- 3-car boxyli c aci d,

6-[3-chl oro-2-fl uoro-5-(norpholin-4-yl)benzyl]-7-ethyl
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ethyl-1-((S)-1- hydroxynet hyl-2- net hyl propyl) - 4-oxo-1, 4
- di hydr oqui nol i ne- 3-car boxylic acid,
6-[ 3-chl oro- 2-fl uoro-5-(thi onor phol i n-4-yl)benzyl]-1-(
&iﬁhﬁ&roqulnollne 3-carboxylic acid, and
drox t hyl-2- et hyl propyl) - 7- net hoxy- 4- oxo- 1, 4-
Féﬂﬁrﬁoﬁp edsféapﬁexgnla%e%lllz -y})benzyl] -1~ ((R) -1~

gg%ﬁfggkﬁ&%y%~ﬁtQQﬁgmétﬁ?QﬁEgﬁyiﬁ 4= diébfﬂ¥¥éﬂhﬁdﬂdéU%noline-
ﬁydﬁuxyweﬂhwlazidﬁthoxypropyl) 7- nethoxy 4- oxo0-1, 4-

di_hydr U|noI|ne 3- ar 0X
S e R 680 4 s R EP BT nf 4Ly 15heres T - @ gelvate
hdnedyroxynmet hy1- 3- nethoxypropyl) 7- nethoxy 4- oxo0-1, 4-
25 di hydroqui nol i ne-3-carboxylic acid,
6- [ 3-chl or o- 2-f | uor o- 5- (4- hydr oxypi peri di n-1-y1) benzyl
Il A com ound represented by the formula
((S) - ydr oxymet hy1- 2- nethyrpropyl) 7- met hoxy- 4- oxo- 1
, 4- thdrqu|noplne 3-carboxylic acid,
’ GH nor phol i n- 4- yI)benzyI]-?-ethyI

((1RN2R sxyhet hyl- 2- met hoxypropyl ) - 4- oxo- 1, 4-

dlhyd oqu nol i ne{3-carboxylic acid,

64 or 0- 2-K1"UdF 0- 5- (or phol i n- 4-yl ) benzyl ] - 7- et hyl
-1-

((1R 28)-I-hydroxyﬁethy| 2- met hoxypr opyl ) - 4- oxo- 1, 4-
dhih el rdgaieslaute c3-ldar bexgbitebaei galt thereof, or a solvate
qj[ Jgoro 2-fluoro-5-(pyridin-2-yl)benzyl]-1-((S)-1-
hyd?oxynethyl 2- met hyl propyl) - 7- net hoxy- 4- oxo- 1, 4-
di hydr oqui nol i ne- 3- carboxyllc aci d,
6-[ 3-chl oro-2-fluoro-5-(thiazol -2-yl)benzyl]-1-((S)-1-

%ya‘?d%&}‘ﬁ-‘é% r?ﬂ?&%‘?ﬂ %9’1?@- ﬁﬁ%ﬂ ? 4- 0x0- 1, 4-
d|hydrqu|nollne.3-carboxylic aci d,
6- 13- oroég1$nnrpholin-4-y|)benzy11-1-[(1R

: 2

pt hyl ) propyl] - 7- et hyl - 4- oxo- 1, 4-
3~ carboxylic acid, 10
Lju ro 5-(2- oxopyrrolldln 1-yl) benzyl]-1-

((R) 1;;
et ho t hyl - 2-thydpexyet hyl ) - 7- net hoxy- 4- oxo- 1, 4-
di hydi®bqui nol i ne- 3- car boxyl i ¢ aci d,

6-[3-chl oro-2-fl uoro-6-(2- oxop{rrolldln | -yl)benzyl]-1
.or a pharmaceutically acceptable salt therecol, or a solvate

[ - 2-ethoxy- 1- (hydroxymet hyl ) propyll-7-ethyl-4-0
x0- 1, 4- 15 di hydroqui nol i ne- 3-car boxylic acid,

6-[ 3-chl oro-2-fl uoro-5-(2- oxopyrrolidin | -yl)benzyl]-7
-ethyl 1- ( (1R 2R t hyl - 2--met hoxypr opyl ) - 4- ox
AR rblﬁerPon S T

6-[ 3- ghloro flgpro 5- (nor phol i n- 4- yI)benzyI] 1- ((R -
1- 20

h{bt o3 pt hBYY1 2- et hyl propy1) - 7- met hoxy- 4- ox
o-1 9 Iine3carboxy|ic aci d,

6-$ v MOT 0- 5- (mor phol i n- 4- yI)benzyI] 7- et hyl
-1-((R |

1- hygléjyneth “‘ t hoxy- 2- met hyl pr opy1) - 4- oxo- 1, 4-

di hy ui nol i n'e- 3oaarboxyllc acid, 25

6- [3 ¢hior o- 2- f 1 uor o- 5- (mor phol i n-4-yl ) benzyl]-7-ethyl

S
1°ﬁy %&%%ﬁﬂ?ﬁﬂ?%F%&&Xuﬁ&ﬁﬁﬂﬁiPﬁF Fedko FPeEedthy @FoguPRIVALe
ol i ne-3- carboxylic acid,
6-[ 3-chl oro- 2-f | uor o- 5- (2 oxopyrrolidin-I-yl)benzyl]-1
-((9)-1-
hydr oxynmet hy1l- 2, 2- di et hyl propyl) - 7- met hoxy- 4- oxo- 1, 4-
30 di hydroqui nol i ne- 3-carboxylic acid,
6-[3-chloro-2, 4-di fl uoro-5-(2-oxopyrrolidin-I|-yl)benzy
[]-1-
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6-[3-chloro-2, 4-di fl uoro-5-(2-oxopyrrolidin-1-yl)benzy
1]-1-
((S)-1-hydroxynet hyl-2, 2-di net hyl propyl) - 4- oxo-1, 4-

di hydr oqui nol i ne- 3-car boxyli c aci d,

Qﬂkgeggloro 2,4-difluoro-5-(2-oxopyrrolidin-I-yl)benzy
[1-7- 25

ethyl-1-((S)-1- hydroxynet hyl- 2, 2- dinethylpropyl)-4-oxo

(Sgsfc%: E‘%’%g‘au&’g?%ﬁg%geé %ﬁ'o yI)benzyI] 1-(

h dro ynethy1-2 P- di hyl propy1l) - 4- oxo- 1, 4- di hydr oqu

n , 30
6- [ i1 uc o 5-(5-nethyl-1, 2, 4- oxadi azol - 3-yl)
benz N

( - 1 hydr thyI 2-met hyl propyl) - 7- net hoxy- 4- oxo
di hydr |no i ne- 3-carboxylic acid,

ghloro- 2, 4-di®Huor o- 5- ( 3- oxonnrpholln 4-y1) benzyl

_1_

%‘? PSR e 3, 0 BERGPL e L B Laniereot ot & sotvare

Qﬁkﬁxgﬂjoro 2, 4-di fl uor o-5- (nor phol i n- 4- yI)benzyl] 1-(
(R -1-
hydroxynethyl 2, 2-di met hyl propy1) - 4- oxo- 1, 4- di hydr oqui
| 3 8y anphappRGeNtically
acceptgﬁ1 fe g%%%?teor g vat e tﬁereof 11. A
conpo.nd represe ted by the fOX|t|uIa O 10 or a
: Z acoeptabl e salt thereof, or a solvate

geically acceptable salt thereof, or a
solvate t ereof 13. A conpound represented by the
fd} ?Q armaceutically acceptable salt
ther of or a sol vg,e thereof. 14. A conpound

represented by the fornula
or a pharmaceutically acceptable salt therecf, or a solvate

thereof.

16. A compound represented by the formula

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

17. A compound represented by the formula
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or a pharmaceutically acceptable salt thereof, or a
sol vate thereof. 15. A conpound represented by the
formula O or a pharmaceutically acceptable salt
thereof, or a solvate thereof. 16. A conpound
represented by the foLnula 15 or a pharmaceutically
agceptable salt it hepeaf, or a solvate thereof. 17. A

Fpr ggentred By the formula OH or a
%2 : Acceptabl e salt thereof, or a solvate
t her epf. 3. Al%onpound represented by the facuul a

l..

(o]} ar maceuf. Ily acceptable salt thereof, or a

sol wat therg%f 10 19. A conpound represented by the
formula or a phaFﬁbceutically acceptabl e salt
bhepepharfbc@usotyal ¢ dheieainld 520 hghyiaceuti eallvate
conposi tion conprising the conpound of any one of

&hgiraef1 to 19 or a pharnaceutically acceptable salt
thereof, or a solvate thereof, and a pharmaceutically
acceptable carrier. 20 21. An anti-HV agent

dénphi sbmgotthé ceppesemited lanytlonefwfmuld ainse 1 to 19

or a pharnmaceutically acceptable salt thereof, or a
sol vake thereof,Qas an active ingredient.

or a pharmaceutically acceptable salt thereof, or a solvate

therect.
19. A compound represented by the formula
F 0
Cl CO,H
Shee
F N
oREe
OH
o]

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

20, A pharmaceutical composition comprising the compound of
any one of claims 1 to 19 or a pharmaceutically acceptable
salt thereof, or a solvate thereof, and a pharmaceutically

acceptable carrier.

21, An anti-~HIV agent comprising the compound of any one of
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22. An HV integrase inhibitor conprising the conmpound
of any 5 one of clains 1 to 19 or a pharnaceutically
acceptable salt thereof, or a solvate thereof, as an
active ingredient. 23. An anti-HV agent conprising
the igemound1of cany pABrRhceLei 8%l ly tacdSibi® salt thereof,
phar maceutically acceptable salt thereof, 10 or a
$u1 vatse lvRére shereRT cofbi ARt RORLVF t BRI or e ot her
ki nds of anti-HV active substances. 24. Use of the
conmpound of any one of clains 1 to 19 or a
pharnnnennﬂaambgraeeepnabbetealtompeisbmg dre axggoatde of any
15 t he for the_production of an antj-H V a

¢ G Srtimse 1o bhipaindton BRY Onecss Ot bt a e salt

q&mﬁxﬁh@r&ﬁcgubbqabk& ageepbabl gssahtather€ofng&d@nt .
sol vate thereof, for the production of an HV

integrase i nhi bitor. 26. Use of the conpound of
iC| % £0 L3R f'i‘n @EQB& beay | ¥ £
acceptagﬁéﬁéa ePEOF, 8r g s | vat e ?ﬂ%reof fcﬁnytﬁ§e ©

nalreuifngc tiure afe @rnadphawmaCeﬁbncplbphyta&p@am&e salt thereof,

treatin i nf ctLous di sea in

e el sn Rt ot 18nooBka%aR feh o R IOVE o Thire, other
phatdmeautieal-irvaceept-abkapsabhctBereof , or a solvate

t hereof, and one or nore other kinds of anti-HV

acti ve substances, for the manufacture of a nedi canent

dé)ﬁf 3 Prap Qﬂea)&'oﬁ}pghﬁ%lr gat Iaﬂg BﬂﬁHby LREB6LTI PUSS 19 or a

I Sease in a manma e conpound of any
(phanﬂaqﬂumunalﬂyt@cr@poabaephaﬁHHCBareoélIyra@c%@ﬁw&ﬂ@a

draroridn e RabtuiRase PR SRnapberihd agper

integrase ina mnmml. 29. An anti-HV conposition
conprising the conpound of any one of clainms 1 to 19

A5 a PHRddR CCHIPOPISC Cépeall eneaPt FhRIEBFL P B9 or a
sohyateedhigieal, andea Bhatmaeek! Laakbyracoepiablevace

carrier. A“pharmaceuti cal conposition for
wtm:bmif,ng?qan \t hentrepcaise, i ovompr Bsi HEVt hateshnpaantnipibitor.
any one of claims 1 to 19 or a /o phal naceutically
acceptable salt thereof, or a solvate thereof, and a

phar npeewf aald vcageepicakife aegr vner of SEQUERMCE tbSTY NG a
<110> JAPAN TOBACCO | NC. . <120> 6 HETEROCYCLE

BT TS BN A R XS BPEL FRE T CERPERDR AR TBES

Qs SAMAS 1l Yol NEEERARE %k&él%%QIEBméAB0f099é959hy1ax1s
<150> JP 2006- 174331 <151> 2006- 06- 23 <150> JP

200 6: 22008 <5 BV 00Feg8-ipus disease in a mammal.

27. Use of the compound of any one of claims 1 to 19 or a
pharmaceutically acceptable salt thereof, or a sclvate
thereof, and one or more other kinds ¢f anti-HIV active
substances, for the manufacture of a medicament for

prophylaxis or treating an HIV infectiocus disease in a mammal.

28. Use of the compound of any one of claimg 1 to 19 or a
pharmaceutically acceptable salt thereof, or a soclvate

thereof, for the manufacture of a medicament for inhibiting
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<150> JP 2006- 274143 <151> 2006- 10- 05 <160> 4 <170>
Patentl n version 3.3 <210> 1 <211> 32 <212> DNA <213>
Artificial <220> <223> Donor plus strand for activity
determination of HV integrase <400> 1 acoottttag
HodgigtggrasmatntotemeEiB2 <210> 2 <211> 31 <212> DNA
<213> Artificial <220> <223> Donor m nus strand for
activity determination of H 'V integrase <400> 2

act goh agagi it t@edsss il igeotaadd igdhg<2He> cdmpdlda 2@ any one
<212> DNA <213> Artificial .

of claims 1 to 19 or a pharmaceutically acceptable salt
therecof, or a solvate thereof, and a pharmaceutically

acceptable carrier.

30. A pharmaceutical composition for inhibiting HIV integrase,
comprising the compound of any one of claims 1 to 19 or a
pharmaceutically acceptable salt thereof, or a solvate

thereof, and a pharmaceutically acceptable carrier.
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