DESCRI PTION Title of the Inyention 1,3, 4, 8-=RAM DP0O- 2H PYRI D] 1, 2-

Ai PYRAZI NE DERI VATI VE AND USE CT sAnE AS HI V | NTEGNAS | NHI BI TOR a

TE. CHNI G- AL WELD The present invention relates to a novel
1,3,4,8 - tetrahydro -2H -pyrido[l, 2rajfyranine derivative udefal ad
an antd -H V agent, a pharmaceatically acc&g}able salt thereof, .10

and a. sol vateSt Rer Bof, LR TEadHT i ohy, > tthe Presémt! FaveRriFéRLPellarés to

a phar”HCGHHPQ@hZ@QﬁDQﬁRiV§T&@@Wﬁ@b%kﬁﬂcﬁh%pﬂﬁfm$a%ﬁVeIQTEéRAsF

phari feceutically acceptable salt thereof, or a solvate thereof, and.

a bhar maceatliié8iidyRaccept abl e carnUr; an anti-H V agent, an. HV

i nt egrade i.phi,pi he I'i ke, ya: corn:prising the derivative or

a ohapda%egP?HQFF§£a§§%% able salt thereof, or a. solvate thereof as
an. active[AOD)YICE,:i.cii.iact; an anti.-H V agent conprising- a

conbi nation of the derivative or awgﬂarnace.atically acceptaeae salt.
thereof, or a sofVate tHeneet! dhd Ghe or Hor & kiPndS V6t ot Hef s ©-
anti-H'V aetiveysubstances;aand sa the dike JeackerepaCuALt;,r00021

(H :npal I nmmunodeficiency Virde (type 1)) belonging to retrovirds is

a causati veélviirsVotdAr DS # anenyiaed Gl llmpredefticsileney 1Sy ndeome ) ,

H V target .04 itiv gr aup 1_as Lp 1, .
nacrophggeéggagdgﬁggéﬁécﬁ¥é§%$%hd%gbépﬁg§go heggeiﬁgéégggoﬁ%g %%%On
coil 'u. toetause.tdnm sphamadefitcl@ncyamposition Aeeerdisnpkyha

medi canent that. eradicted HHV in a |living it organi smor suppresses
ite gromﬁhquévﬁFf%%t?Qeéf%ﬁa{WﬁF?HQﬁﬁﬁﬁ sé%xﬁptgiégtﬁégF_GPeA?9§/ or a
HI 'V possessesvatbi DL &Rt | randANA ddb&icshel) awhibehpis cavered. on
with an envel ope pretein, The HNA codes for several enzymes

(prot eade, 2Péversé 29¢ahsct ptASe nliqiegrasen ldharacner itsei ¢ 16kt he
virus a i Trans r r i [

e protent TR R SnE T e Byl s | S aBen natdd AAPoBGea de

t he shel |l . sHLV toatacfs and i swades: athostoiceld ancausesecuhebatidibnte an

and rel eases_a | ex of PVA ahP ihtecrase and the like into the
oyt epl ahm SRFOTIE Re" FRAL SR T 519 dhecPTbel By eerds derivative or a
transcri pt gsermanéuei £ol dy | engt b deubdex st randed, DA+ 8aprobeced- tThecor,

UNA noves Into the nucleus of the host cell and is incorpbrated by

i ntegrase PREOCTRACODNR BT fhHedhost Teldr arhe -ifHdorphriated UENAanSes; and
converted tg.an; fRNn by. pol ynmerase of the host ccF:, 11, from which
m2aNT: various proteins necessary for formng a virne are synthesi zed
by HV proBeaseranmddthet|i ke, and a virlis particle is finally

f or med, mhiﬁ? %?en under doeh Pudding and its rel ease, hi [00041 These
Vi rus. speé P enzyneb are considered to be essential for the

growth.. of H V.grThesenehz:fi esiar e awdhg att entien 13s b@@ok?&ﬁ@t to
of the devel opnent of ant..i.v.Lr.3l. agents, and several anti-H'V
agent s haveStheenraf ready c(A2devrlvpa of AIDS (Apgiiiexam e,

zidovudbﬁelﬂﬂﬁgg@gfigféné§wg%%g§5ﬁépnd the |ike havb bben already on
e

the ', 7c:arket as reverse transcriptase inhibiters, and indinavir,
nel fi navir and theVlikegass priot easel iinhd higldr gyroups such ies addpti-om,

a nmultiple drug. cgnbination therapy. using.. these di cenbnts in
conbinatioﬁ?EEtom%gr%?%%g?eﬂQéla?P#?%Eﬁ? 'aqﬁﬂ%§%3fQ¥ﬁi se
antiretrovifainbbheradydnt i Se al $0-vsed:sdormpexample.-idragent . .

c.l:a.Y.Liflation. therapy two agent:3 froir, n,:iverseinnibtorn

(zi dov-J.dire antFCPam Vol net Tordtensiovithaand.reBicazest Filei tabena) ying
oo et DS SAE S grousp o satggrive cox one
prophylaxis or treatment of AIDS.
[0003]
HIV possesses a bimolecular RNA gene in a shell, which is
covered with an envelope protein. The RNA codes for several

35 enzymes (protease, reverse transcriptase, integrase)
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i nhi bitor, (lbpinavir, fcsanpl.enavir or atuahavi.r) in conbination
with ritonavir, and the like is osed. in clinical practice, and.
such. nmhltiple drug. conbination therapy is becbning the mainstrebm

of the IF. DS trebtmbot:c or the vifHovever, . sone of . @bsﬁglgﬁga%@e&ée

are known to cause side effects such as |liver function. failure,
central nertveuscdisordersngeigtegyvese igo) pramenthen itke. Shﬁléddlalnldon,

acqui si tiog of esi stance Le. a nedicanpnt. alses A prgbhem a Ever

wor se, energence of "an i tipne rug resistance in a
mul ti pl e dreg corbivnabhoact hesapyi hasideen Haxowre 1U, Oaﬁusesn@axoathag,
circunstances, a_further devei gnant of a novel to medica

prticul arl ¢4 ‘Ge7erspnent oot San anti: | aﬂd’érﬁgraﬁ%@@doﬁ &lrlf@wlnto

nmechani sm thas cheep) desi r eb;onwhbrenna mell@p@ahsehgedaﬁyl rEl¥rse
agent. having an integrase |nh|b|tfgﬁ$act|V|ty i s expected, because

an int egr as&2gharaeterestiedor Fet RQEhldPQQiees%%WWWdﬂd ehZyms for
the 2.,5 g?%ghpcgﬁ. F%Haﬁﬁ%p%?ggg_;ﬁE%Ethgv Erg? B8sPe ell %nd

Sol vbd by nvent ngs ob f8i ne
tran1pharnﬁeoﬁogbcpbratadibg fmmbgié$é(zﬂtdwxhﬂtDNAheﬁbt@bbh@stanell.

anti-HV a%' int. is ef % for theigrqgﬁylaX|s reat ment of
ADS, . ar ChEAFEPE S SS cONBotmd- HAVR PnRCVEBRRSe Of
activity camncbecan @éi@;tfy&n%mrlr"lﬁ&mgwmous protHiexehee.ssthe ror
)resent i nvention aens at provision of a conpband having an anti

.MT.V acﬁpﬁmﬂ99 BaV%FEEI@??yS%nQ@ﬁﬁﬁﬁﬁﬁkﬁé HM<Prq%¢aa@t@@ﬁa§@e like,
'nh'e'tCtyaﬁgtbvi¥us s e évf{ﬁbfigafgfﬁg§ﬂn% é%o%h%%7%ndergoes

The present inventers have c ndhot er ensi ve ‘st udi

attenpt tobfidnhng eoapousdréavash. an anti-H V actlon, partlcdlarly a.
conpotdn1 U@ipg an. integrase tnhieitery action, and conpleteh the
pr esent Hn H b More specifically, the present. invention

prbvideb the fol rewkBgyvi38s Lboed €0 dreupEd s repr esentibthrby tthee
fcliewmng formulh [Li or a p arnaceutlcall& acceptabl e salt thegeof,

O a sol vatésSeRéra ff?§oﬁ%?|%%w'%lé bl &bbre b&ﬁ@deaéymﬁﬁeaéenﬁéawén@f

t he presen o] t sent T
[ 50001 wherfraiEabhols Lot B RECAER LR REVCRERART b i diraly.

by the sanagemtSJoaddfEevenallamblﬂib‘mm;ertmﬁwsmséje@at airferamm (1) a.
C3...s gycloalg¥ roup, and. al koxy group, (2) a C..3.
cyc: 1. o. sl Kyl 883

For example, zidovudine, didanosine, lamivudine and the
like have been already on the market as reverse transcriptase
inhibitors, and indinavir, nelfinavir and the like as protease
inhibitors.

25 In addition, a multiple drug combination therapy using
these medicaments in combination (to be also referred to as
HAART (highly active antiretroviral therapy)) is also used.
For example, 3 agent combination therapy using two agents from
reverse transcriptase inhibitors (zidovudine and lamivudine,

30 or tenofovir and emtricitabine), and a non-nucleic acid
reverse transcriptase inhibitor (efavirenz), or a protease
inhibitor (lopinavir, fosamprenavir or atazanavir) in
combination with ritonavir, and the like is used in clinical
practice, and such multiple drug combination therapy is

35 becoming the mainstream of the AIDS treatment.
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(3) a saturated nonocyclih heterocyclic group. containing, 2.5.
besi des carbon atoni." | to 3 hetero atonp sel ected frama nitrogen
atoal, an oxygen. atomand a sulfur. atom R2" R3" R4 and R5 are the

same or differentioandeeachohs &)@ sdHHOGERAHOM: rel ) ndweakRoXYh s
group, 23:3 (,3)wherein Ft' and R-n are the sane or different arK)

each is (iF1i9g. chjdarbgenuat ons , Lagrdupoptionddif usehstentred by voas
sane ur dify. . tg 3 i tue te. c:fr-

f ol | owng g%&gsgg,gp'%r %‘éygr bafﬁgﬂ%ér)o’ug%rp%?h% k. IR' %&?%ﬁ%nP, 5
optional | yatonnpitoget hér raet fit dhee nid reogend iatcomrironded etsher etrop lam.

sat ur at ed nocyclio hetero ring opti l.y. .containing, .besides
carbon at oﬁ’e&nﬁfx%e Rt T 2gent a‘?fgrﬁnﬁ% %“%Fé}%’%%ﬁ{@iﬁeéﬁé@
froma nitregentahes) idna @XYEEM At@M AN S fiwn &%‘éﬂﬂag@n@as been
optionally substituted by. the sane or different | to 2

substituent§csBlected fromthe followinr: group B, (4) a Cp,i alkyl
group opti Q'@@'OISF( substituted. by the sane or different | to 5
substituents selected fromthe following 5 group ,4," or (5) a

oyano group, or R2dandtR2, candubstoptidas a |fyurftdrem detvegethentwott: ki novel

the carbon_at.om bonded thei)eiod" 14 i)cybl oal kane" or _ii,)

sat ul tatl%dmﬁgﬁ&%ﬂ?%ﬂ;o R@fgkf)&f?%gy caon‘%%‘%%i%é[}erl}eﬁ dég @Q]tl}(?rkﬁé(t EAENY.
to 6 heterpaatanmsnsel g6t edefiiem an NitdOgeEatRaliredl) oxypgeanatom and
a sul fur wherein R2., R2" R4 andare not. hydrogen atoma at thh same

t (1) ad FA§VEIRYISHF 0Bp optFonariyy ststh tREd byt hetsaite ser
nal ogen at ony 57 (8] A (3 a0 L5 eyl aal Ky roup iSO or
(2) a nitrogenaatonist2s ofiscaminteyers ofn legsents alard 2wven fiori $han
i nt ededlgf g%oglghSGfthg.each R5 may N.N. the sane or different, and
SUMMARY OF THE INVENTION
Problems to be Solved by the Invention
[0006]
From the findings obtained from pharmacological studies
20 and clinical results heretofore, an anti-HIV agent is
effective for the prophylaxis or treatment of AIDS, and
particularly a compound having an integrase inhibitory
activity can be an effective anti-HIV agent.
Therefore, the present invention aims at provision of a
25 compound having an anti-HIV activity, particularly a compound
having an integrase inhibitory activity.
Means of Solving the Problems
[0007]
The present inventors have conducted intensive studies in
30 an attempt to find a compound having an anti-HIV action,
particularly a compound having an integrase inhibitory action,
and completed the present invention.
More specifically, the present invention provides the
following.

35 [1] A compound represented by the following formula [I] or a
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nis an integer of I to 3, group A ;a) -CCGNPIR'2 ianwherein
R'EP-2 a -e the sane O different and each is (1) a
hydr ogen at om (ii1) a G.(6 alkyl group optionily
subst i t ut edayLhesaa81 00 Qb%é&?&ﬁe <40 5 5abstd tuents seaeeted nereos
fromthe sa follow ng group iTi) a C 3a3 1/4\N 'croup, er
f1.1"1 and (RARebpticenabl pef ebhyetogethers wiltie tdwepwitcogén that pmesent
bonded t her, %Rf% tga Lsatur ed n’gggﬁ: géf)c h@t ea{tclorr{ ng optionally
cont ai ni ng, esides car tom an cne nitrog a. tom. | to 3
heter 0 at onm®oselect nd from a nitrogen. atom an 0..f,oygen atam and a
sul fur athnv." and optionally m ituted by. the same or different 1
to 5 substituents selected fromt low ng. group (h)) a
h.yE-1.rc)xyl gr xy}@i _sXy group, (a) a cyano
group, -NPA JP.2 4 ain the sane or diffnrent and
each (i) a g t or A" up, f‘i )C1 allkyl - car bony!l group,
or (iv) a. C."1_ agklf or -andoptionally- form
together with the n: Togen! atom hereto a hetero ring
opti.cfl | adl'y contairug" y—dbi des car bon atom and one nitrogen athm.
| to 5 he te[ g g ons sai eehed froma. nitxogeh atom an ex.ygEbi atom
and a. sul ffdP%dhn" and optionally substituted by I or 2 oxo groups,
(g) a carbgxyheigroup, ft) a C x6 al kyl -sulfonyi group, and
- car bonyl %rlopp; group 3:

1s

(1) a Ci-¢ alkyl group optionally substituted by the same or
10 different 1 to 5 substituents selected from
(i) a Cs-g cycloalkyl group, and
(ii) a Ci-¢ alkoxy group,
(2) a Cs-g cycloalkyl group, or
(3) a saturated monocyclic heterocyclic group containing,
15 besides carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom,
R?, R®, R? and R® are the same or different and each is
(1) a hydrogen atom,
(2) a carboxyl group,
20 (3) -CO-NR®R® wherein R® and R® are the same or different and
each 1is
(1) a hydrogen atom,
(ii) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the
25 following group B, or
(iii) a Cs-g cycloalkyl group, or
R® and R® optionally form, together with the nitrogen
atom bonded thereto, a saturated monocyclic hetero ring
optionally containing, besides carbon atom and one nitrogen
30 atom, 1 to 5 hetero atoms selected from a nitrogen atom, an

oxygen atom and a sulfur atom, and optionally substituted by
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(a) a hydroxyl group, It 0)) a C ..H al koxy group, (0) a Cl.,s al kozy
-C..a alkyl group (d) a. C3._.e cycl oal kyl g.noup, and (E. ’>) an oxo
group 12.1 The cenbound of the abOe. -nentioned [1], wherein Rl is
a C_ 2.,;;ahkykageoup dptbenald y1 substidused derthe ssaserBr di-bhereat
| tosubstr8tuents sol ected from oycl oal kyl groop, and (11.) a. G zs
al koxy or §°6P\8Whﬁge9¥?‘é@lﬁ3y acceptabl e salt. thereof, or a solvate

t her oof, ﬁl TbggcgﬂPyyn§E6§]t3§%fﬂﬁa dﬂs%&%@téb bwh€ﬁ 'eaﬁg b$
a Cl _ 8 alky group, or a ar maceut | c y accept abl e:

t her eof , Cﬂlféersotvét‘eotheﬁndwﬁtlt[mant'mcsaﬂ@qt@sﬂndrom the followmg
shove- mag‘nt g V\/nerel n Rl is a C 10 62, alkyl group

substitnr: 9e8 y acycl r.edUcyl group, Cr a pharicaceuticaily
tu::cal.ytableagayinthereal, or a solvate thereof. [51 The conpound
of the ah:ove -nentioned 11, wherein R is a cycloal kyl glbilp, or
a phnmdmi ab&Fitic..:CQtly acceptable salt thi(:nd:of, or a solvate
tnereof. ngz f,61 R‘BheOQORHAr)cﬂ%Sf bcaboblieyaboys; n@&%&ﬁ@p s e iherei n
ona of P.2, R4 andR5|s- (-: wher ei n and Rh are the
sane or dgméb@ht aben }é@mdheC(Ff)hGardfrdl,cbl ger. atom

al kyl u ptio tz dnrted by. the 20 same or different |
tc 5 su%és)tiE ueﬁlsaggéjr ?@E d.’ fTomqgrhup (iiil a C 8.8 cycloal kva
group:, oriR{-4 amd@p&t@dﬂ&hdr}bdjﬁﬂaﬁ: hetdrogetiner cohthibhagni beegens

at om bonded tgereto atur ted nmonocyclic hotero ring 25 optionally
cont ai ni ngc2h QPd%EOIEar oh® aP diif BRE° of Oﬁ?tﬁ‘éb%ﬁt%@oﬁifoﬁ toltheteggn atom,

atons sel eghedx{som a:- o t4.09en Atom, an@xygen atomand a sw i hor
atom and ogtlonally sybstijtuted by the sans or different. |I. to 5
subat i t nehtseseiecked ¥r om grouR orra phar hpeueueal & 7ome cept dit eswat t
thereof, or,a.solvate thereoN, H The conpound ef Lhe above-wHnll dued

ilj, where| n. one of and.is a. C 1..E alkyl group optionally
substi t ut ed® bis the aanme Cu: different to S substitnents seiected
from grou or ceuticall tablo salt thereof, oz a

soive?e P @) Clg af&§?igroup op ionéﬁ?@ substituted by the same or

different 1 to 5 halogen atoms,
(2) a Ci-s alkoxy group,
20 (3) a halogen atom, or
(4) a Cs-g cycloalkyl group,
Y is
(1) CH, or
(2) a nitrogen atom,
25 m is an integer of 1 to 5, and when m is an integer of 2 to 5,
then each Renmy be the same or different, and

n is an integer of 1 to 3,

group A:
(a) —-CO-NRMRA?

30 wherein R and R are the same or different and each
is

(1) a hydrogen atom,
(ii) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the

35 following group B, or
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thereof. [3] The co.,-...:Tound of the above-nentioned 1), wherein

R6 is a halogen etc:nu or a pharmaceutically acceptable salt thereof,

or a. solvate thereof. -5 [9] The conpound of the above-nentioned I],
wherein Y is CH cr¢iia)phacoaceytieahkyl apeopt abbb salt thereccF:, or

a solvate thereof. [10] The conpound of the above-mentioned. [1],
wherein. Y is a nitfogei dt onpPoroma L phartrbe tddcaley aééépttall @ltrogen
salt. ther i te t ]aaT d e. .
above-nent?gégd#S?gé??tgééééngén%%?4%%§9d2?%8rggegﬁgrﬁggg%?igéPPy
accept abl eopal bnthet eofntarnimgolhvatiadshergdon atpt2pn®Theneonpoungen

of the above-nentipone il erein i , 550t _a rmaceut i pal
Sccept abi oS LA thibeor e 2 Wil aE et TN £ FhEoeanBsaRd B
t he above- pepEONgHoh ldnd Whigh i85 refmgs emcedoby ohhe 1f,0kl1BWEAguted by
formula Lig-CYL. or a. pharmaceutically acceptable salt. thereof, or
a sol vate gbetﬁ%m%o‘%’}? {obiorere' ) ta cHeubstituentspseiprtedk from the:
[-1IN- /. \ " isi Ru is LI)al kyl groap optionally
anbatitntag?lg?% %?p t |£ﬂ§'s pabstatnantp selastad gtoma C J.a

cycl nal kyl (g naphyvandxyb.@;ouib5. . 5. group, 30 (2)pycinall):yl grenp,

thes. 10 (c) a Ci-¢ alkoxy group,

(d) a Ci-g alkoxy-Ci-¢ alkoxy group,
(e) a cyano group,

(£) —NRA3RR

wherein R™ and RM are the same or different and each

15 is
(1) a hydrogen atom,
(ii) a Ci-¢ alkyl group,
(1ii) a Ci-¢ alkyl-carbonyl group, or
(iv) a Ci-¢ alkyl-sulfonyl group, or
20 R™ and R™ optionally form, together with the nitrogen

atom bonded thereto, a hetero ring optionally containing,
besides carbon atom and one nitrogen atom, 1 to 5 hetero atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, and optionally substituted by 1 or 2 oxo groups,

25 (g) a carboxyl group,
(h) a Cij_g alkyl-sulfonyl group, and
(1) a Ci-¢ alkyl-carbonyl group;
group B:
(a) a hydroxyl group,

30 (b) a Ci-¢ alkoxy group,

(c) a Ci-g alkoxy-Ci_s alkyl group

(d) a Cs-g cycloalkyl group, and

(e) an oxo group.

[2] The compound of the above-mentioned [1], wherein R! is a Ci-

35 ¢ alkyl group optionally substituted by the same or different 1
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R21, 01, 01 and R51 are the same or different and. each is a.
hydrogen atom (2) -CO NRaRl' 4 wherein. 0. and RI' are the sane or
different and each is (i) a. hydrogen atom (lil aal kyi group

optional l. tsubsti:but eduehys the-sadme orodifferent 1 to 5 sebstituents
sel ected fromgroup B. cycJoal kyl group, or yo..R 5 and F.S. b

optional ly ffent togetFelCvi tiytlhé Ve r 6§eAlPaf @mibonded thereto, a
satidsated. kb:dd.:cyglicheteqra ring tl enally containing, besides
carbon. atom and ae@lﬁ)i tar oﬁesn at ofr(lg] % ?gBS hetero atons selected from
a aitrogenoat enphaanachfygenl 1 atomantila eswaflur tatomefandropnealllyte
substitugsrg‘ 9 %s the sanme or different | to 5 sub:ft.:ft:dents

sel ected’ fr %é? up (3) aal kyl. group otionally. substituted by the

same or difiBerent tohpobnsubstitdents seleatiethdsr gmigreuprAin R is a C;-
wherein Rt R24, R41 and Pril are not hvdrocsen atons: at the sane

.. 20 tine, sR54KYSs A HR ogeh catamrrangu62rs L8 Ajarbgehlat o brthereot,
hal ogen at fgc [ 14]  The poopiend of the above-mentioned 1131, her R221

is a Cm .5 al kyl group optionally substituted by the same or

di fferent .[25 2hetooBpsuhstdt uemt salselected forem g2oupwhAreandRP144,a C;-

RL.1 and R51 h.a._ hydr. d_bh ice U
accept abf 67 <31 17t ROKABY > B i Rary&be °t RereGto LT 161 THE CorBbud

of the oboehameatéonedalldlacwbergbne RAer G REcom) kyt greupyvaaBdihereot.
R 51, 1R44 and | k52 arc each_a. hydrogen atom or a btdrmeceutice liv
accept abl e [sal t1¢: CHEPRBEd of WS ctRRitetHereord l18) Ther€dRpBunts bt Cs-

the above- doned[113]nowherel n R44 hecaurGhai 6,8 KYLLOECPR a1t
optionally substitute& by the sane or different Yto 5 subst at uept s

sel ected. fthRonWeEgfouprA2 ambvale orherqohar maceutical ly acceptable salt
thereOf250ﬁ6? %Rgvgéﬁbéu &Cgé'the above-mentioned [1], wherein one of R?,

R?, R* and R’ is -CO-NR°RP
wherein R® and R® are the same or different and each is
(1) a hydrogen atom,
(ii) a Ci-¢ alkyl group optionally substituted by the
20 same or different 1 to 5 substituents selected from group B,
or
(1ii) a Cs-g cycloalkyl group, or
R* and R® optionally form, together with the nitrogen
atom bonded thereto, a saturated monocyclic hetero ring
25 optionally containing, besides carbon atom and one nitrogen
atom, 1 to 5 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom, and optionally substituted by
the same or different 1 to 5 substituents selected from group
B,
30 or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[7] The compound of the above-mentioned [1], wherein one of R%
R’, R* and R® is a Ci alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from group A,

35 or a pharmaceutically acceptable salt thereof, or a solvate

9



[17] The conpcund of the above-nentioned [13], wherein R2I is a

al kyl group optionally. substitute& by the same or different Ito 5
sabstituents selected fromgroup A is a. C1...6 alkyl group, and
R32 and R5%inharecoeach a hydrcien atom, .zo or a phar machtical ly
acceptabl e salt thereof, or a solvate ther eof , 4 e]. The conpound of
the aboveerhiti GREACYTPOWRTOPE TS r i Exeiirdd Bt He I oheweRg. R 1is a

formula [1@r a eut i.cal r f, r
t her eof : [%gig]geg:%é% Bk g ﬂj%{??r%@@}@lmaell%ﬁ(atl 5 ft %q 3% t\ a3l %Ee

,t1s3i wherei n S(D)LvaBelzheseafel h al kyl group opti onal I y subst| tut ed
by OOt SShoLeDl cdat, Ry SuaoLal 0Bl S8l A ST (G 43 on,
same or di birerephaandcehoncasl ¢ldceedydiici edulat aMereof, or a solvate

thereof.
[10] The compound of the above-mentioned [1l], wherein Y is a
nitrogen atom, or a pharmaceutically acceptable salt thereof,
10 or a solvate thereof.
[11] The compound of the above-mentioned [1], wherein m is 1
or 2, or a pharmaceutically acceptable salt thereof, or a
solvate thereof.
[12] The compound of the above-mentioned [l], wherein n is 1,
15 or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[13] The compound of the above-mentioned [1], which is
represented by the following formula [I-1], or a
pharmaceutically acceptable salt thereof, or a solvate
20 thereof:
[0010]

R61

[1-1]

25 R is

(1) a Ci-¢ alkyl group opticnally substituted by the same or
different 1 to 5 substituents selected from

(1) a Cs-g cycloalkyl group, and

(ii) a Ci-¢ alkoxy group, or

30 (2) a Csz.g cycloalkyl group,



(r) -Co-NR5 wherein RL and Rb are the sane or differeht and each. is
tr) a hydrogen atom (11) a C Lai al kyl group optionally
substituted by the sane or different | to 5 substituents sel ected

from groupr?, réf, (A#idn@ 011233 eyOl QohKYdr Grdiker® and each is

and Rb optionally form together w.1.J1lln the nitrncl atom bonded.
thereto, a($atardydeonchohedyclic hetero rific optionally cdntaining,
besi des caqun_@boﬁ%gpd one nitrogen atonmhto 5 litern atons sel eo.c;.
froma. nitrogen atda, an oxygen atom and a sul fur atom and
optional | y- substithamed rhyr’t eedsaiemr tdief fsementrldi6f5rsubsthtiueats is

selected, fromgrnmdp,'5, .or,. lc ;:3) . a el.-3 alkyl group optionally
substi t ut ed by tbo @ﬁrﬁbhgpfpgﬁgn%FO?’td 5 subotitemtd sel noted from

grdup A, wherein R22:1)123C2,; a1%y4lgandp Rpt 25nar By Natb s hitdt@goby the
atons at the sanp tine, R63 is a halogen atom and Is:R' is a.

hydr ogen af®RfoPr adlhatogeh atidm® 2059} trse teonpoaracef fEpe group B,
above-nent jpned [1.13], worein 4:12 is - CO - NRaRb wher ei n
P.'" and Rbo form together with the ndtroaen atom bonded tnoreto, a.
saturated. nonocyrl(icihetefe-sr rngloptkphaptyuRa cont ai ni ng, besi des

car bon %}on. and ong Qh&tggen atogg&&agé%g§sgg%§%gg?:ﬁgghz decﬁfgrogen

froma nitrogen atom “an oxﬁﬁgﬁQQ
opti onal | yasthsbohake@dcibyrdie, sane torrdicddf erentcytitie hesebstirtugnt a
selncted from group R22: s a G .a al kyl group, and 5a 1H.:.22 and
R3.2 is a. Oma?rg@%%y At UM GH T pgTTHRESIEEERINY 2468 efAB| 8NgaNt trogen

thereof, ofransol vatestifereaf .ordnd0Lk e cemound 0t ith8qen atom, an
above-nmentioned [11, which is represented hi the formula, or a

phar macut i eaVyén azeeptabl e saltfurtherteof,, aod apsdbvat eyt hebebftuted by

121; The c o] of . the ﬂgpv - - ntioned. [lb _whicn is
repr esein%t e yél%&ﬁee %%r@rﬁ a, eon(reC ap OgﬁngggﬁfcﬁgéﬁgpgSaé?%%f:{é%fiefﬁmgagfoup
t hereof , ok, acsol vate thereof: 100171 [22] The conpound of the

above-nentigged. F.whjch is represented by the fornula, or a
phar maceut i ¢4l T y“lae cepiabl & ¥Bl CHHEPEdfY 6108 158IFG4at BYt A edfme or

mt. ] different 1 to 5 substituents selected from group A,

wherein R*', R¥, R* and R® are not hydrogen atoms at the same
20 time,

R® is a halogen atom, and

R® is a hydrogen atom or a halogen atom.

[14] The compound of the above-mentioned [13], wherein R?! is a

Ci-6 alkyl group optionally substituted by the same or different
25 1 to 5 substituents selected from group A, and

R, R** and R® are each a hydrogen atom,

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

[15] The compound of the above-mentioned ([13], wherein R?*!' is a
30 Ci.¢ alkyl group, and

R*, R* and R are each a hydrogen atom,

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

[16] The compound of the above-mentioned [13], wherein R* is a

35 Ci-¢ alkyl group optionally substituted by the same or different

9



k Of the abovateonedwber.Th is tpre.sented by the fornul a:,

O phermeceetieally eccer"t,36le :;alt thetecf, or o .-Lrao. [0020]
ieac. [24] The .T.)..npound of. the above-nentiened [1], which io

represented by Bheuhennmhee: s Ofe Ao Pha naceuty y_wﬁ Y, a%apt abl e salt.

t her eof ,

N CHa [0023]" [F05]2TheR’c

or a solvate t

or.a sglvate. thereof QIOQCRcl 0".. 11" .... 7 . - ......

(
orpoURRIFbfa tfnéireﬂﬁweﬁmn oned [1] which is

ereo

| o represented Bﬁakﬁgcéﬁffyé l*Sﬁozifnﬂ%¥?2§%H§%%%E%o%?cggt%b%%l%%kg

t her eof ,

5

10

15

20

25

30

thereof.

[17] The compound of the above-mentioned [13], wherein R?! is a
Ci-6 alkyl group optionally substituted by the same or different
1 to 5 substituents selected from group A,

RY? is a Ci-6¢ alkyl group, and

R and R® are each a hydrogen atom,

or a pharmaceutically acceptable salt thereof, or a solvate
thereof.

[18] The compound of the above-mentioned [1], which is
represented by the following formula [I-2], or a
pharmaceutically acceptable salt thereof, or a solvate
thereof:

[0012]

R63

64

[0013]
wherein
R is a C;¢ alkyl group optionally substituted by the same or
different 1 to 5 substituents selected from
(1) a Csz-g cycloalkyl group, and
(i1) a Ci-s alkoxy group,
R??, R*, R% and R% are the same or different and each is
{1) a hydrogen atom,
(2) -CO-NR®R®
wherein R* and R’ are the same or different and each is
(1) a hydrogen atom,
(ii) a Ci-s alkyl group optionally substituted by the

same or different 1 to 5 substituents selected from group B,

10



[yu,i 261 The conpound of the aboye-nentioned il], which io
represented by 1.0 fornula, or e cherneceuticaily ecchptuble salt

t hereof, or a solvate thereof 0C25] OH OCH, vy:.-.)0271 [27] The
conppund oft he above-nentioned [11, which is represented by the
fornmula, or a phermaneutinmally acceptable a salt thereof, or a.

sol vate theteof: jel02ipi 2 GOCAYClpalkyl. groum Qr-)N SsNrX: ----

C. b esentbooby e TR S 0y St LOngc L LD b2 Bhoer
t her eof , or adomsbbvate thereod, &4.0030Bjtebl'monocyclic hetero ring

5 optionally containing, besides carbon atom and one nitrogen
atom, 1 to 5 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom, and optionally substituted by
the same or different 1 to 5 substituents selected from group
B, or

10 (3) a Ci-g alkyl group optionally substituted by the same or
different 1 to 5 substituents selected from group A,
wherein R*, R*, R* and R*? are not hydrogen atoms at the same
time,
R®® is a halogen atom, and

15 R* is a hydrogen atom or a halogen atom.
[19] The compound of the above-mentioned [18], wherein R*? is -
CO-NR®R®

wherein R®* and R® form, together with the nitrogen atom

bonded thereto, a saturated monocyclic hetero ring optionally

20 containing, besides carbon atom and one nitrogen atom, 1 to 5
hetero atoms selected from a nitrogen atom, an oxygen atom and
a sulfur atom, and optionally substituted by the same or
different 1 to 5 substituents selected from group B,
R>? is a Ci-¢ alkyl group, and

25 R* and R* is a hydrogen atom,
or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[20] The compound of the above-mentioned [1], which is
represented by the formula, or a pharmaceutically acceptable

30 salt thereof, or a solvate thereof:

[0014]

11



OH O  CHs
© X N)\CH3
oS!
\
N~ CH,
[0015]

[21] The compound of the above-mentioned [1l], which is

represented by the formula, or a pharmaceutically acceptable

5 salt thereof, or a solvate thereof:
[0016]

E

[0017]

[22] The compound of the above-mentioned [1], which is

10 represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:
[0018]
F

[0019]

15 [23] The compound of the above-mentioned [1l], which is
represented by the formula, or a pharmaceutically acceptable
salt thereof, or a solvate thereof:

[0020]

12



fl N 0 - 44 [ 0031]

[0021]

[24] The compound of the above-mentioned [1l]), which is

represented by the formula, or a pharmaceutically acceptable

5 salt thereof, or a solvate thereof:

[0022]
F
OH O  CHs
o
A N/I\CH3
S N
\_k
N— c|}
CHs
[0023]

[25] The compound of the above-mentioned [1], which is

10 represented by the formula, or a pharmaceutically acceptable
salt thereof, or a solvate thereof:
[0024]

E

[0025]

15 [26] The compound of the above-mentioned [l1], which is

represented by the formula, or a pharmaceutically acceptable
salt thereof, or a solvate thereof:
[0026]

13



n) The CcJAZ.14:: the abbye-nentjtnsd which is rehrtmented by the
fotrada; or a pha=acolLo, 311y. acooptiol: Sit tb,;:0-4:.: Srtbe.of:

| 0032] ; t30] A pharmaceutical conposition conprising the conpound
of any one of the, above -nentioned. [1] to [21] ,, a s

phar meeut i gel i v accept abl eysaid thepgof, ct a. solvate. therenf, and
a pharmaceut/ieal | y acceptabl e rrier, [31] .F:n anti-H V. agent
conpri si ng : ofsthe above-nentioned Lij to [29]
or a pharma alt thereof, or a solvate theas an.
active lc ingre ihteprase inhibitor cr....nprising
t he cog: pound o ne of the above-nentioned. [I] to [-.291 or a
phar maceutical | y acgept abl e salt thepgfphk_QCHa sol vate thereof, as
an active. ingredient. anti-H'V 49gent. -cc:,-,inmur.:1.8-.uv
the ccnpond of ary one of the above-nentioned [1] toor a.

phar macept il®&2y acceptable salt. therenf, or a. solvate thereof, in
conbi nati o it n e_pt i N1 [\ acti. :

Subst ances, L34 "0n I R T Ao Borpbtnd of g Shd ¢ TRATD Lo
above- nment irepedsebkbedt by[ 29¢ Oormauharomceuthaaldoewadeeptlablee csalttable
t hereof , or 3: zglvatﬁ t her eof LO“t{E;PtO uction cf an antl.-HYV
agent, 1°35F1Us&6FPhe Cbnppint’ oS anyS-THe of the above - menti oned.
[1.] to 12gboorja. phaxmaceuticelly acceptable salt thereof, or a

sol vat e thq;eof, for the oroduction of an H V. integrase inhibitor,
L3(51 A netRod for the prophylaxig or ¢yeatnent of an infectious

di seasea mammal, . whi ch conpyi ses|| adm hi stering an effective anount
of the co a - mentioned [I] to L291; or
a phar maceuy c.: CHereof, or a solvate
t her eof , 3

£ //\\CHQ

[0029]

[28] The compound of the above-mentioned [1], which is

10 represented by the formula, or a pharmaceutically acceptable
salt thereof, or a solvate thereof:
[0030]

F

[0031]
15 [29] The compound of the above-mentioned [1], which is
represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:

[0032]

14



37 1 The method of the above-nentioned [36], which furtber conprises
adm nistering an effective anbent of one or nore other kinds cf
anti-H V active substances to the, mammual, 381 A nethod fbr

inhibiting HVintegracmin a MarElEL1l: 3.: Wi Ch s conpri ses

admi ni stering an effective @hibgn® of Ghe conpound of. any one of: the
above-nent i g _phatmaceat | eal | y acceptable salt thcreof,a
soi sat e t hey eof ~ ~arftis-H V com...:psition

co, pri sing .n, lone of the above-nentioned [I] to
12(,--3] or a pbir C fds salt thereof, or a solvate

t hereof, and a macgutically acceptable carrier, [40; A
pharmaceutical conpgsifi on for inhibiding HV integrase, conprisinb.

t he conpound of any one of the above-nefitli oned [1] 1.5, to ;29; or a.
phar maceut i ca#. |y acceptable salt thereof, or a solvate thereof, and
at phar macdltiPéal |y acceptable carrier, 1.,E | A comercial package
conpri si ng t h i 0 i ti.0n,.0f : nt. X
A e e e S e
phar maceut iecal one; pf. taecenpositénni caad ol lshHoul [ He cused f or
treating_HLV. N12, A kit conmprising the 1:harnaceutical conposition
o -t he Sy B TRBREF GREkLY [ S0RCRRRE Lo W THE eh WorTer BeeBoFaLgTe thtreof,
t herew th, awhi ehpstahesetbatall hes phagtmeeutdcaliconposition can er
shoul d Na used for treating HV. 25 .:-..iffect of the inention

[ 01334] [3L] ApheneonPoundd et t Hepreseit iR smtrsnircar theny one of

”EdiCaﬁent%h%fB%%b&vﬁeBEioBQ&HF£PDQ¥|?%éﬁ &f érﬁﬁgﬂﬂ§@éuﬂ¥5a81%-7

infections O AlD Sy as anti - agen having an H V I ntegrase

2.c., inhibiccepyaaéei vity, thoreatbi i on,sdya coibinted nets: awi eletive

ot her anti-Hl nt(s) such as protease inhibitor, reverse

transcrir}}p))t ésﬁgyﬁﬁg:gg for and the like., they can be nore effective
anti-H V ageaf sAnFHIVhenxevga bavimei i ghr i auiidy 10myy actd dmpospecidfi eny
for integrasey they can be nedi canents safe 2S for human body with

a.. Tewsr. OSFUETeFMECPEOVSTBSRH{BIeM, [bf EniihIndif & [OGgTaceutically

The defini ti.enstaf1Eespect i ne-suhstAL peni s And: respecid ve Mieties e
used 1n thn ponsent specification. are as follows, 5 [0036

The "hal ogéngaedntnts a fluorine atom a. on)lorine atom a bronine
atom or _an  Ladi m 0371 _The 'C 1..E: alkyl grnup is . a

straii htlgcﬁg?ﬂ §§ %bgﬁcﬂ%g %%?n%h(g?nrlprﬁ%ﬂg gt?loeep?%ngg.o\ﬂrgdb OIfsta(?yG DS O
carbon. ateeasabprefeeablynadstrtaight [Thaidr or dranchedtcheilny al kyl
gropp havi 0.4 CarbOn atons;. Specific e.suuii)as include a

met hyl gr oggF%B%.abéFh§P.1tgF}6‘ﬁf)‘?O%' prlopt tolid;© anSiSspropyl “GFeupatacn

butyl . gronpcnaBne b8ORYLY! o GROUPI: B3 S$89r -NULYILEF QURL: R L@fshuhelyl,
group, a 2s.: panty' group, an isnentyl group, a 1,1 -di Tthyl propyi

group, [34] Udeneft fheropybougd oup,ana @2 cidithet mydgreopyn tgroep, [1]
etnylprggykogﬁgg?,og Qeéﬁgrﬂéé%%kf%%hi§“%ééé§%aﬁf¥x§%5t thereof, or a
solvate thereof, for the production of an anti-HIV agent.
[35] Use of the compound of any one of the above-mentioned [1]
to [29] or a pharmaceutically acceptable salt thereof, or a
solvate thereof, for the production of an HIV integrase
25 1inhibitor.
[36] A method for the prophylaxis or treatment of an HIV
infectious disease in a mammal, which comprises administering
an effective amount of the compound of any one of the above-
mentioned [1] to [29] or a pharmaceutically acceptable salt

30 thereof, or a solvate thereof, to said mammal.

15



Tho 'Ci..6 al koxy group” is a straiuht chain or branched ...?s, chain
si koxy group haying | to 6 carbon. -,,rtons, preferably a straight
cnain O branched. chain al kexy gronel/4.'1/4 1 to 4 carbU n. atnT,
Specdfic exanpl esei netvge ar MELHOSYoGE- Okt idhe! hoXY  9ROURh Further
nonpozy grounn an isoponpyl oxy group, a. betozy group, an isonntvicxy
gnoun5 a. CEFPrpaEyl BXYgrdupl 1A% pentSA TG i sl ung. of' Prel1 g\ rgrsup
and the |i riflae?. bisl S S ' Cy\ S

al kory-C, féj%gefgl ?(cglhdargal)éhFé ?%%ta %%)\Feeisnuk%sa{:eanaciﬁ(@n%f %ﬁes%nfn}mglt'he

"1, -E al Kexy éraaphodefpnetnabovienantlf heitaldydscTninety mesntsie which
"oy.,,,, al i.g,kcTup" defined shove._. Preferred

al kyl gr%uﬁgéég%gﬁﬁ S A Rozy Wi Bt yo i S A stT AdGhY e ivdi R6r SHFRACRED O T
chai n al kozyiygpbaupobavhagadote-denicasian @tiors [@wd thezal kyl hniety

is a strai gt chain or branched chain aIk%I groep _hovang -1. to 4
carbon st oRe2 ERGApPFeRcotYt ReCePtable apkbxylercof,  orafkyplypeapthereot,
i nclude a. +sasaplhexyaRt hyl group:, a nethoxyethyl grcep, a.

mat hozypropyi group, a nmethoxybutylulrj. a mathoxypentyl group, a

mEt hozyhuzyB 9gxé0upanan-8IV-compdroxymet mdmmgricup,g dameathopypethyf any

gr oup. o bRl opyl. group, .-an et butyl_ croup, an_.
ethoxypgﬂtgﬁgnogtﬁggyﬁéégé @%ﬁﬁéﬁ“?ﬁﬁﬂl-p%§hggﬁélF”yﬁ-ﬁﬁéﬁ QCFUELCRlLLY
propcxyat ngbcgpoapleaspre. theredt, .00z3/skCopyie greapof, and a

pr opoxybut roup, a prhpoxypentyl grohp, a pr.o-poxyh,,,:ixyl

grouc:, a §h€3%9?§8¥h9$lg$o%%§g@$ OZFEtMyAT -gr oup, a but oxypr opyi
group, a bWﬁQKYﬁ“bﬁbr&é@HQtiQalbcbmp§$§€§8H995¥liﬁﬁQHPtiﬁg HIV integrase,
bot hxynexyJ. group., a pentylczynmetnyi group,. a pentyloxy,.1:thyl %O
group, a ORPYPHEXx§prepyie gr@tiround ef pant yiroxylatyrel agpovgpmengioned [1]
pent yl oxyppnt roup yhazy :

gxhup, gynggyigg?yggnﬁi5%é%ﬁﬁégé?%gg%ﬁénéﬁﬁgﬁgﬁplegFg&FStgereOf’ or a
hexyl oxybutylvathexybthxypeniyd grgupmeacchexyl=202The2.cplbtgboup card i the
lika. .1.5 401 Theal kox al koxy group' is that whercin the al koxy
mhiety is ﬁ%@% é! Eﬁ%eﬁ?bgﬁ?%é‘?%ﬁi%ﬁpm é@’leypélagfﬂraaiegﬁtwéﬁai n
or branchedomghai ni ghkoxy: ¢ eagdpe haiigrnky tBA GAHAN @LOME, natter
Exanpl es thereof inciade a netboxymethoxy group, a netnckyothoxy "arc

an: - .5 nefhdxypropdxyIgEHP;ha wishch stdieey baroxhgr Piprmaceutical
M 125t Gbg XYBROLYL OXYn OLGWPo.. s ST PBNEX 0% 01O 53 piry
ifth t at ho gp, an

et hoxy oxy cxycttoxy group, an. XYypropoxy gro

et hoxybut 022 gr Bupj t aromat haxyperitey lrozyrngrceup,i an atinpositixyloxXykaxy
group, a 25 propoxynet hpxy 0,C:,p, a.. propoxyatnhxy group, a ,
prcpoxyproﬁBEVeQQ%%E}O%QﬁrB%@&yﬁﬁ?oﬁywﬁﬁgaﬁ, QXEF8529EgﬁF9FE§9 greaprith,
a. proper; g¥hezykt Zye Group; @ DUHIOMNIRINAXY-0r QURo 2 1ROLAZY.eHNEXY shou1d
grono, a Qutoxyprr...,poxy groui.:, a. bu.1l..02yk.utaxy group, a

but oxyp, anP7i pxy< gf hapt r &2 butdxyhexyl gpv group, . 13c.
pentyl oxynpthozy/ group. A pentyloxyethczy group, a pentyl oxypoppoxy
tlrounc. a pentyi czybut hxy group, a pantyl oxypehtyloxy gro,...,. y.: 1"
a pentyl oxyhexy]l exy grohp, a. hexyl hxyor. Et hoxy groap, a
hexyl hxyet hox a' Jr a_ hexyl oxypr opox roap, a hexyl oxybot ox
groﬁp, g hcizzlgigie$9m?éQ9@T%§¥jﬁﬁy ,J%¥£KF,Vﬁ?&&??vﬁé????o%?déFé%%nts
and. the likeecti€ for the e psihxiE dﬁlﬁﬂeBQ%éﬁQn%E QEQU@P£E?t§Qns

y

al kyl - oar kbnyi grosp wherein theal kvi noiety is the 'A _45 a

group' def?hed aboves prlefetablapgaa tstr disghtncchai ildr lbtaached chain.

.5. group hayi o r.hon o] : I h | hcl ude
nethylcgfboﬁ§%gg$%ﬁ%,a§%£§Fﬁelcg&b%ﬁ?ﬁgggggp$§agp?%ﬁ@%%é&b%n@lw%}Qnﬁfher
an | eopr opyhcarbonyiggrotp, audiutad cardheme gnodp,itamr, reverse

i sobutyl car bonyi grou a. sec-butyl carbonyi group, a tart--

bctyloarbpﬁ§?n%?Bﬁ%t%giéﬁyyﬁEﬁFﬁb 4 gr6up *kan FE@#eﬁ??l@SrB8ﬁ?l

group, adi aBthyt proOpyhcarbonyiggrioup, rarhexyhearbonyi i g5 oupgaNthtNe o ry
activity specific for integrase, they can be medicaments safe

35 for human body with a fewer side effects.
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100421 Theal kyl -sulfonyi grC uP" iS an. al kYl-sulftnYl grouP wherein
the C. alkyl noiety ie the "C. .1._9 al kyl group" defined above,
preferably a. etraight chain or branched chain al kyl group having I

to 4 carboncatonp::iExaspl enpoqideteof . include a nethyluifonyl group,

an et hyl aul fenyi groxps a propyl eulionyi group, an iscpropyisulfonyl
group, a bd@Q?gbifonyi group, an isobotyisulfonyi group, a

sec-butyl sul 1 °”yth8r8é'finf‘ti&?£ t&é‘tﬁfés%‘&ét‘l% s%'b%‘&&tu%n?ﬁné%éps YLEEAYL 5 ve
group, an ihopentyismfcnyi group, a I,1 -Cl.nethylpropylealfonyi

grot 2p, a hexytsakfoaydl gnotipe ancedde |ddeei {i0@43onTheeyekodbkybws .
group'sa;crgggg cycl oal kyl 25 grow hai.r.ing 3 tocarbon atons,
preferabfyi 6 5 carbon atons, and. exa.xples thereof include a

cycj opropyi grouphea eyCb@bt YAt @foups A yedapentyonyr auphidrine atom, a
cycl onexyl. group, a cycloheptyl group, a cycleoctyl N-,'N and the

|i ke.. LOORAP"TRecyePdaPkawe"l¢&ieatairat-ud cycl oal kane having 3

tocarbon a g@gv]preferably 3 CO 5 carbon atons, and exanpl es tnerebf

i ncl ude cycl oprcpace, cycl Obut ane, cycl opentane, cycl ohexane,

cycl ohept ane, cytheottfaneadnd tdredp'ke.s a straightThealheter orennged
nmeans a_ saturated.or.arraEito:i..rated (including, partial

Unsat ur & ot AAH CHABT CEPYP UNSLULR 2t & )° BTG @ Ret BESTFFAGLY 2

cont ai ni ngsrrbeshdeshgan bon @tomhdd tnb hellkat e upehect ed fir em a
nitrogen aton& an oxygen atomand a a sulfur. atam or a fused ring

of the het 8FEPPINGSCMDr aHAUSdd  iegTPeESalearboR ri AgtLel egredef ron.
benzene, c e and n , d. r ing. e

of the. abous feneT ongd TSBt aPAted aonbcanl i 6 Rerel o Prnar Gont A o TP
besi des cagbohsabohyllgroep C heter-dudtonsyselmcteed efntoimua yai trogen a
atom an_ox n.atomand_ a.,sulfur atom' include a 4- .t

7 menbar et SO TEAT U ATeE eyt TEOHE R g CamtariERY  PEEBY degroue:
carbon. aten, b-tométhelerepal amogel ected fdiem niptopgen gab@Fﬂ, an.i-
oxygen. atomand a. sulfut atosl, and the |like_ Specific exanples

t her eof i nBFOWEPAZBY i dPHEUP pyt rigt i i, Otretd shydicot &l L"
tetrahydrothhephene, im daztdidine, pyrazolidine, 1,.3-dioxolane, 1,3
-oxet hi bran, oxazolinine, thiazolidiney pdperidine, piperazine,

t et r ehydr ppyr an, Thet X@hy dx btdvi opyram” disoxarre,rameiphohire, o24branched

t hi onor phol.jne_and. the |ike r.)C3,.-1. anpdes cf t

above- nEh: TBAGE FORRRY 7hrl TG P partshTy TALae uPLFeaT ATy, 2
ceanpl et el ytuasahur ahedh cDNeeyeticd tetLrro 41 vig C ocaipnihag.i nbesi des 4
darbon atom 1 to 5 heterc atons selected froma. nitrogen atom an
oxygen at ofif &RE" a2 CSHf f urSPROMLG RePI@e Ssa laclpge7anBRbeped. 9roup, an
unsat at at thﬁbQ?'&Qbﬁ‘ﬁ, PRr gL &bd ¥y, upsatdixaled And:- GRS glrxsu ,_a butoxy
unsattu: atet.3.) nonocyclic hetero ring contal ning,” besides gﬁrbon
atom 2 togéohet etn atometgebecteEddyr.om aanittrogen.oxat mouvan exygen
atom and_ a 44 sulfur atom and ¢t | ike. Specific exanpl es thereof
includegﬁyP??g %%?Yf%¥%u,'t%ﬂ%ﬁﬁéﬁ@?’ﬁﬁ?ﬂﬁgo‘%563%% %%; ozazol e,

i soxazol e, [bbBazole, Isothiarcle, 1,2,4 -triazole, 1,2,3 -triazcie,
tetrazole, 1,3,4 -oxadiazole, 1,2,4 -ozatilazole, 1, ,
3,4-t.h.|.acLy, AZ(2. 1%cs Al ~Qhi adi*azbl e O Unr dFanapy FhairRén 4ae
pyrintdi ne, 8,4y adhhydyopyrildiney, pynidezing,, pyraziing
1,3,5-triazine, pyrazoline, cxaolLxe iIsoozazoline, thiazoil
i sot ni azoi fheylprpantandsthesiiKes 2004 Exangl esfofmechebove. Preferred

abovr'n&?”RQngdCLEugfgo§§D@b?Iafﬁ§irg%éﬁﬁjwherein the alkoxy moiety is a

straight chain or branched chain alkoxy group having 1 to 4

above, and the
ne

carbon atoms, and the alkyl moiety is a straight chain or
branched chain alkyl group having 1 to 4 carbon atoms.
Examples of the Cig alkoxy-Ci_g alkyl group include a

35 methoxymethyl group, a methoxyethyl group, a methoxypropyl
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3 rings, or tused ring of a carbon rind selecte(i trom benzene,

nycl hpent ane and cycl ohexane, and the hetero ring" inclune indole,

i sm ndol e, benzi ndt hsol e, indazole, benzothis,,:snle, benzoj:nran,

i sober nnpt Wranpcpal ﬁb@hbﬁﬁbut?P%&&% J N€.methoxypentyl group, a

1, 2- di hydr ogui nol i ne, qui noxal I ne; C) Inno Jane, 10

pht hal axi nESplirFNES X SaP AdePi ne) S8 7y idtialgydrdguianolcithe X vE Y3, 4-

t et rahydr ogoinoi | ne, - i i.ane,_ 3,
4,5-ethy|e%ggﬁﬁyyggrF%?§¥2§?5gﬂ%g%§?%? crféﬁ%ﬁg?mwg¥%:ﬁgﬁﬁpﬁ.an

1, 2, 4- benzetthpeyvardty i herbuke, afh 004 yiire:y Isatunat, ech mongoygniethetier o
ring- fo2m.. by R and RL tgde her wth the nitrqﬁpn at om bonded.
thereto TnEarls’a”saf UParéa- mbhodydric het: TG IEHRE YIptirGhall v

cont ai ni ngprbesikgestoar pesuaf om gRsb &g dHtF10gebumt eMprbpbedcigtier o
atons .20 selected froma. nitxoyeb atom an oxygen atom and a sul fur
atom and &¥&paed PHePdoretncl udiecd . A-PYiEx CE@ P+ o

6- maaber ed cli r 1N | ona NN

besi dos. carBoa aF on Adoonee hi frooan Hram . LTk er gt FIPFHI Group,
pr ef er abl y al puhekghoxatl opsosel eetreehfy om midirodenatgm aoxpgery latayiemhy 1
and sul fur at om gnd tpe Iik.(5 Sgecific exaqfhgﬁ_of t he _sat ur at ed
mbnonycl'{ ¢ SREEEr n°r PR T heF UdE Tt hose @it it ed &8 he Yaboye UP: @

- nment mh. - . pentynedypsat yI ay ecuppnocyehi € diefrensty1 ddgpyant ai ni ng,

besi de carton Neter atonma selected. trama nftrflgen anmm an

rX 1 Te' n alPTHICEYEEFRUF 9Toup, a hexyuiRxveihich Tantai i, Nsesilgeypropyl
carhbn atom-and openpitiogen,atom byto 5 H@zﬁ&ﬁemls%&%gﬁd a rom

a nitrogen atorin an oxygen atom soda sul fur "at om Th

sat ur at eb henRveyblihexhét eroupiagdishoptilonal |y substituted by the

sanme or giﬁggﬁﬁ t I to5 (e.g., | to 3, preferablysubsialtuents

sel ected. fromthe follow ng- group B, [6050: The "aaturated
Ex: not:yel | neteraerrog.farned, by, R2 Endk P.drowgrS4and hBs, whegetiherthe ;.
with the carbon atom bonded thereto neans a saturated nonocyclic

hetero ringléontal'iifigy bestides $-eatbon-atTiiva” 66 ket éP6Varoma

sel ected fromraraphLrogen-an;OXygen atomand, & SuldHur; Atg. iy, or ARd
exanpl es therect include a 5- to 7-nmenbered (e,q.,, 6-nenbered)
sat ur at ed fFBrocybli €ohét ervben nyt cont aifniang,l elseshdesofarbohudtom

to 6 (e,q. referably 1) hetero .atons selected from a

i troger Al ok Sk BER SE SR it W ST SOM T t Ho P TRy BropoRy
Speci fi c exanbaesaohethex gt tsal elpr dONOCY ahd h NS Wi igelhuggde o
those simlar to the satorated nonocyclic tetero rings exenplified OS
the abovb PREAPFBABAYLSAY UFat e ndhoey e e HatBrY rd5bfeortaisingsyethoxy

besi des cagbenpat 9m ctnt Lef 0 AL ois selactedple S0ma g tregen
atom an ngatcﬁ1and.ea sﬁY?ﬁ?ﬁaf%ﬁg, %?51)511 6§& Tﬁgqiségtrgted
monocybl i cehebbroent ngsxy op nede byaRP: tha@rich Ry Lo droget,her with thb

nitrogen,a r means_a sat ur.ated nonocyblic he taro
rinb op?fo%gpbgggggﬁg%%?ng%gg%’U%é?%@%?%%ﬁ 6 atom AHd “ofe Th LY EGER o=y
atom 1 tog3ochet eropabposyiset ect eshduoma hidgogererat,amxan oxygen
atomanb a sulfur, atom, and. exanples thbreof include a 4- to 6

- mer ber eb BaPHPAY 88X HONOAYDT PP nbt er'at ¢ Y Jptiloral 4P ¢ oA g, thoxy

besi dea Ca@@@ﬂp]‘?tanﬁﬂgxythP@pél;i{§'r?ﬂ&ﬁb,athButJOQﬁL?td@ %roud,) chetero

atons selected froma. nitrogen atom an. oxygen atom anb a sul fur
atom and t hetbPikkesnSpeéekfi erexanpt esuiofx e slat-ur atredavorocycl i ¢
heteno rjng i ex lifiid. as the abbvenehtioned
"naturagédgﬁ%2§g§g§f%ggﬁg¥o §g$$hgac%ﬁﬁgﬁxﬁfx%f%m8ﬁf§¥ﬁ§¥§ fmar bon
atnn®? 1 top6énheterxbpatposy cypbset ad parocy a5 uidrogeat,om  an.
oxygen. atomand. a salfir atonf, which opi,-..ionally contain,
bbsi das caPFonYabdnPandy oréY n t7'ogent atomYy 118 3 betdl Htoms 2@

sel eoLed fxem/acnikkogeRy at Bl ANy OXYGEN. vy alipmand &, syl fur. atom
hexyloxypropoxy group, a hexyloxybutoxy group, a

35 hexyloxypentyloxy group, a hexyloxyhexyloxy group and the like.
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The saturated mani ac noun hbtero ring 1S optionally sbbattuted by the
sanme or different | to 6 substitbenta S EdeCt: ed. : raEn the
forlow ng group E, 100.52] The "hetero ring' farnmed by

1-(()1 (1" apdsR3. (4 together with. the nitrogen. atom bonded thereto
means a hetero xdng optionally containing, besides carbon atom and

one nitropen atofiel"tos5 Hetlerordtonm. selee’'eds BRromlayareregenyl group
atom an o . and |f ur d.exa t f, .

i ncl ude a.§§g§§%h6€%§g%EFé%fk§&‘ﬁé&eéyfﬁﬁfﬁ?%regﬁ%ggkg %c ?éﬁ o
ring, a 8-abovi0-peaberedly (€-g:raBmeneried)f bsedcoydl ctahet edayl
ring and. the Iihe,,lo ?ptiggall cont ai ni ng besides narbog.,atﬂn1

and one ni PFggentato t0° 5° Het Bt Y* dt O ‘sef6E8a-FF oM nit r bgehide 2
atom an. exygencateshandyaosy! fal atiomeSpesivhi ¢rexanmpkesreb b8 rbony1
hotero ring- include those exenpdifieb. as the above-n%(ldntoned.

"het ero ri A§OUPwWhEhiBpiPT@nal $§L kWit lai 7,0 Wesiad 8¢ tydFBER Cat émiand Pe nan
15 nitroger e at X: i.troge om
an oxygen. S0oR yhe ERoRF TR G o s e BRYITRALEN, Bebhby olcRett

bpti gnal | ybstubstietubvedl byrduer 2 oxo grausny(10@53ucf, [ pThe - sat urat ed
nmonoc7cll o heter cy 5¢ grorp" for R noaggﬂ% aturated no oc§glic
heterocﬁ%IF508F88§ COhP AT ngEO vest des™ Yatdmg Y1 €63 Het &rgUPr @
& erns sel gekedchrpphya HibEOgend atiamian. oxygen atom and a sul fur
atom and exanpl es thereof include a 5- or 6 -nergered saturated
nDnocycIip[ﬁgggﬂecyclic group containi ng, besides carbon. atom

to
3 (e.g.,hetero a&ggs“éggeg i Qi &, fﬂ féﬂ¥“1i%t%%‘a yaXggenoale oup
the |ie, §§é0| ? ?gé

and. a sulfur atom and. i c "exanpl es of "the satgra
nonoci i ci i ehheténothel Ccsgroupl imeatibe igr oups."Cdexiaved If gpomupliosle fined

exenplified as the nmhone -nentioned .:Jo ' saturated no- cycl.i c tero
e, coht SPRTRG, SERLTHESL Laf CORESi I, Pl S et er g e s CoPdivdd.

froma nitgegep akomhgan exygess atem aha sukbtplatomherwbEchnclude a
optionally contain, besides carbon atom 1 to 3 hetero atons sel ected

fn-pm a niPEFBEeRUAEBRYL GROERYgER At B A EaiFGH Pat GmPARE Villse L fonyl
like. :b |l es.tk i i di r i
R

tetrphydbf ( etr XX-.70 .
t et r ahydr otithipenyly/ L sgidbopyl aprebp daz cd¢cimyti v lgrommnyva pyrcalrol iaditeyit -
group., a.. 1,3 -dioxolanya group, a 1,3 - oxathioranya. group, an.
oxasolid?n??té}gﬂggoﬁy?h¥ﬁﬁ 1d$h@$n2y Qﬁﬁ%n¥%[§ﬁﬁﬁéxﬁ%ﬁyl group, a
pi per azi nYHs_gE@blEyléulﬁéﬁﬁhygf J ayB, 1 ¢ OMxhyl propylsulfonyl group, a
t et r ahydr pt hi Eyranyl foup, a diohanyl. group, a norphmi L group a
t hi cror PboPRHYI-Sgr60pY andr ¢ e ¥7%ketT90541€ The ' group A inpiudes the
fol |l ow ng g@ggghtuents ((() to (1), (a) -CC -NRP13) Adt wherein R-4"4
and 1-).-;2. are the sane or different and eanh Is .(s(i) a hydtogen.
atom (ii) aal kyl Thgr bupsoptcbomakyy subst tid ed sy trre <88.clPReé carl kyl
different 1.40.5,3U03L1 suests selogted fromthe Johloptng 0rong By,
atoms, and examples thereof include a cyclopropyl group, a
cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a
cycloheptyl group, a cyclooctyl group and the like.
[0044]

30 The “C3_g cycloalkane” is saturated cycloalkane having 3
to 8 carbon atoms, preferably 3 to 5 carbon atoms, and
examples thereof include cyclopropane, cyclobutane,
cyclopentane, cyclohexane, cycloheptane, cyclooctane and the
like.

35 [0045]
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oyol Lpl kyl group, or. R P4 and RP:4 optionally form,
togethnr with the nitrogen atom bonded thereto, a saturated
nmonocyclic hetero ring optionally cr¥Yntaining., besides carbon atom

and one nitrogenTtatonheteto 3ihet M@add oEsseleated dr amsa thirkregen
atdm an oxygen. atom and a. sulfur atol, and optionally substituted

by .2.5 thél§§%€d6PgdP?FEFéﬁ%Ylu¥%a%‘l%ﬁﬂﬁﬂ|Et%rﬁ%“p§é1téféiye&nf3@6hﬁrtaﬁ@d

f0||0“‘n9 n@h@%@cﬁlc(Bét@rgygiﬁéy@onﬂglﬂﬁﬂg,'Hégléééjcaf@o%I%Q%&y 1 to 6
group, (d) a I'E, al kpxyal koxy group, n) (EH) a byano gtoup, (f) P-4

wherein RPhgtapf@ Rtame theertdilfferent rand.ogackt@n), an Wd'lg@gle@tom and

at om (IE % dy gﬂg(%tghkygrgrOHESed(giﬁg é%TQ%%?q§§!k I_ On ! ;used

group, or alky sul fonyi grou f|onaﬁ
form togetrhbhy wift A thbbantrog@nséuenmémnﬁkﬂhtﬂuﬂzﬁna &yN&b@@ntbm@ and
optionally cont ining, e 8e3|des carbon atom and one nitrogen atbs3/4
1 to S neté&¥618 Sﬁﬁngelée o F roRr A MitiBhen atom an , fxyge.n. atom
and a. sul fansatom and optionally substituted by 1 or 2 oxo groups,
;10 a carboxyl group, alkyi-dulfonyi group, an& (i) aal kyl -carbonyl
group, [065 groupzepPilenabfytheubseve uted nacte ssameadeddinbherceistl 1T

to 5 t th :
Kyl “oroupe Eep refr Shavath TSR | SR e an hy B e e
or differentohst eebefeed, framto 3itprefrerahiny, kﬁ1&h@&kﬂi@ﬁ@h§and a

selected from_' A ined. b;we,_and . includes an uhdubstituted
Ty 8 ahkyPogrdias SO ses I THES 4 bop &1 o R WSS SR
subst i t uenkstzak tongodehiaf{And, hydd mad Group, i, a.1akkoxy ngreup,

atoms selected from a nitrogen atom, an oxygen atom and a

15 sulfur atom, and the like. Specific examples thereof include
azetidine, pyrrolidine, tetrahydrofuran, tetrahydrothiophene,
imidazolidine, pyrazolidine, 1,3-dioxolane, 1,3-oxathioran,
oxazolidine, thiazolidine, piperidine, piperazine,
tetrahydropyran, tetrahydrothiopyran, dioxane, morpholine,

20 thiomorpholine and the like.
[0047]

Examples of the above-mentioned “unsaturated (including
partially unsaturated and completely unsaturated) monocyclic
hetero ring containing, besides carbon atom, 1 to 6 hetero

25 atoms selected from a nitrogen atom, an oxygen atom and a
sulfur atom” include a 4- to 7-membered unsaturated (including
partially unsaturated and completely unsaturated) monocyclic
hetero ring containing, besides carbon atom, 1 to 6 hetero
atoms selected from a nitrogen atom, an oxygen atom and a

30 sulfur atom, and the like. Specific examples thereof include
pyrroline, furan, thiophene, imidazole, imidazoline, pyrazole,
oxazole, isoxazole, thiazole, isothiazole, 1,2,4-triazole,
1,2,3-triazole, tetrazole, 1,3,4-oxadiazole, 1,2,4-oxadiazole,
1,3,4-thiadiazole, 1,2,4-thiadiazole, furazan, pyridine,

35 pyrimidine, 3,4-dihydropyrimidine, pyridazine, pyrazine,

20



(c) a Gs, alkoxy-Csi alkyl. (anc.sp, (d) a C...-"s cycloal kyl group,
ann 25 (a) an ozo gdoup- urrlUM The "d .d al kyl group optionally
substituted by the sane or different 1 to 5 substituents sel ected

from gr OUp10'3Jss&ha&m@wgyﬂawﬁi@,al&yazcgqu' idefd:ned1abeve is
optibnally. , substituted by the same or different 1 to 5 (e,g., 1to
3, preferablyafplitibst i t0eht 323kl eet s rd T othd Hée gridep 13" defi ned.
above, and rippgynes an unsubstituted Ti _s al kyl group. 10058]

Thb 'satutated nonocyclJic hetero ring is optionally is substituted by
the sane or diffé&ratnpletood substhahentantiselett ghsfadomingr odp tBe hertero
P...s ang R. or RA'.fand RA2 means t hat, t he fsatqut d nc&yg}ic
hetero ring "d&fi Red AboVe WA ch- % FOriEd by S RS and “Ro™ "6f" PERFENe!
and RA2 togethepewtthet hedni{&ogeskatombonded: tHhereto risgoptinenaldey
substituted by the same or s different I to 5 (e.g,, 1to 3,

pref er abl y1"8yP18ubsfPtient 3 seteetBer 3701 He Bengetinegole,

abcne, andg%ﬂ%h@ﬁ?éni’mi%?%%?%k&k‘éﬁg saturate ei,r&n%xﬂk;é] helefRinoline,

ring. [005 . he above-nentioned -formula
pref er abl elePodpsydreabanasites cyi berzdelow. duwilndixai.inke, ( KinacCide,

al kyl grou Exxially substituted by the sane or. different .I. to 5
subatitégnggggépgé%ga’f %ﬁ?%%%?%éﬁ?&ﬂ %ﬁ%ﬁﬁf’zﬁ1eﬁﬁ41 a ¢ Afkoxy
group, (2 asBiddolEnhecytl 0altyttgroupydasquin(B)ira ,sat,ur,at ed
nmonbcyclic heterocycli¢c group containing,. besides carbon atom 1 to
$ hetero at6rs2sEfectied ftonta b)S Mt ogerP st iome ar dxygen atom and a

sul fdr atbﬂbthylenedf@ﬁ%ﬁ&@?&ﬁh@%|@%@KgHﬁyléHeJﬁoQQ%j%ﬁﬂT@in%ﬁO%Qrogene,

optitnally substituted by the sane or different 1°to S subntifuent
sel ected. Fropmeyel oabRyLrgrowp, aml {i99n%z0tC ikdiiral oy tgeodp ke .
..Rore pﬁgbg@ﬁble enbodinent. of. R is a cm. altyl group, A
different, noré preferable xdtodiffmt of RL is a ((d..E alN

group substitut edhby"“aat€dted mycd0at kid .hegraaup.ritQ062brAedi bierenind
pref o abl coerbodi Mt ol @ eevdloal L croup, Furiher
substitutedabyrbheqsx8o08yclic hetero ring optionally containing,
besides carbon atom and one nitrogen atom, 1 to 5 heteroc atoms
20 selected from a nitrogen atom, an oxygen atom and a sulfur
atom, and examples thereof include a 4- to 7-membered (e.qg.,
4- to 6-membered) saturated monocyclic hetero ring optionally
containing, besides carbon atom and one nitrogen atom, 1 to 5
(e.g., 1 to 3, preferably 1) hetero atoms selected from
25 nitrogen atom, oxygen atom and sulfur atom, and the like.
Specific examples of the saturated monocyclic hetero ring
include those exemplified as the above-mentioned “saturated
monocyclic hetero ring containing, beside carbon atom, 1 to 6
hetero atoms selected from a nitrogen atom, an oxygen atom and
30 a sulfur atom”, which contain, beside carbon atom and one
nitrogen atom, 1 to 5 hetero atoms selected from a nitrogen
atom, an oxygen atom and a sulfur atom.
The saturated monocyclic hetero ring is optionally
substituted by the same or different 1 to 5 (e.g., 1 to 3,
preferably 1) substituents selected from the following group B.

[¥%]
i
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different 1 to 3 6.43....8 cycloal kyl groups, ;2) a Cs...E., cycloal.
or 6-nenbered saturated nono:ay:alio heterocyclic group containing,
besi des carbon. atom i tr.-. 3 (e.g., 1) heterc atons selected from

a nitrogen @ioym; an ozygen. atomand a sulfur atom and the |ike-

O these, preferred are a. nmnethyl rouP a cycl opropyl net hyl grou

an ethyl. group, Tael“Sépéréﬁe@ply@e@qﬁw 1grisipera pud”, ifpymegt Raﬁnd
i sopropyl ou 4 Isgr i t e

tert -butylgi3gr§"lfjp;fil ta‘lmldy g?rgt Eﬁgpr‘(ﬁ:%?? %%%%&ga&g,a%oid%ﬁ&%eyyol r;Cr%oepryerto
gisc.$).1- neang'aeBhyhpatpylmgmoupelaccwetemm(ngnggpumqaiming, besides

G N s MRS MR AT XA

are the sanm @rxy@lehf erent aaadaeeﬁhfursm(arh aahty 409801 cat OMe {R)F & nclude
car boxyl group,. wherein P..a and. Rb are the sarie orand. eachis a.

hydrogen afcéTs tRal k{FMarEag Opt ¥ onalb THEBRUDETG 1t (RAEGP I3 Sh&Wef/ cLic
or di 11 er eflclo 40, 3 Subst i Lugnts, sslepked LxAmA he above o end aned

grcup B, or cycloa group, n& Rb “optiona
form togeﬁheﬁ%mﬂnwaMebﬁytﬂdgeﬂteabowtomendedethedeﬁopmaasaumna@e@ atom,

nDnocyclro hat er r|n o tionall i des, carbon an _and_one

ni t roger’ z?tnor%xyfgepo “het &Y o° a%lgﬁguge?%%lf‘ edarfq' aﬁ‘ﬂ Cllﬁﬁet r 0g&f Cat o

an m o2ygerxaatcmsand ahsukhuhratem mansc@plic cnaldys subst Iltﬂﬂleﬂjéoythose
the dapc or different | to 5 substituents selected fromthe abose

-ment i oned Sigidap, t6, L4) Saarkyted ghotpCopt F ot 18- S Ubstas wrEd by el
sanme or. d%ff%%%n%bbvéomén§99§éatN§Q£§r§@é@§$5ﬁbé§é¥ﬂéIN%t%QQY%ﬁ,nent

menti oned group A, or (5)cyano group, preferable enb
of R2, R3, qqmtan@le,ohesefieszozmlawdl%t@rs, -COPl G Rie Ry oMzeragisn <Rel earigd

Rh th d_each | yd tom, .,
(1) 8 O O By PAGrBaR oBEPBnalty RUSR i TUTBE Y 1 He hre o

di fferent 100613 sobstltuents sel ected fromthe above - nenti hned

group 8, or (IId%hg'“gegggagg§|£g£§g§c {én%gtero ring” formed by RM and
R together with the nitrogen atom bonded thereto means a
saturated monocyclic hetero ring optionally containing,

20 besides carbon atom and one nitrogen atom, 1 to 3 hetero atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, and examples thereof include a 4- to 6-membered
saturated monocyclic hetero ring optionally containing,
besides carbon atom and one nitrogen atom, 1 to 3 (e.g., 1)

25 hetero atoms selected from a nitrogen atom, an oxygen atom and
a sulfur atom and the like. Specific examples of the saturated
monocyclic hetero ring include those exemplified as the above-
mentioned “saturated monocyclic hetero ring containing,
besides carbon atom, 1 to 6 hetero atoms selected from a

30 nitrogen atom, an oxygen atom and a sulfur atom”, which
optionally contain, besides carbon atom and one nitrogen atom,
1 to 3 hetero atoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom.

The saturated monocyclic hetero ring is optionally

35 substituted by the same or different 1 to 5 substituents
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i ka and Rb optionally form together with the nitrogen atom bonded
t hereto, a saturated nonocyclio hetera ring optionally containing,
besi des carbon atom and one nitrogen atom | to 5 hetero atons

sel ected fromea it FogeN+atony ) apyt A;oxygen mtom and a. sulfur. atom
and optionally substituted by the sane or different. I. to 5

subet i t uentl¥Csellect ed from the above-nentioned group [00661 |a

anot her prefer ab&ﬁkengggéggnhﬁénl?g" R-3" Rpan%i (5?5%y ?ﬁgéghgﬂfpw%h the

and 55 i3EECt.s a group ontrena ysu titu sane or
di fferent hzrtao@eaula$bmt bentisdsehected heons theraboye mierrg Ic(ptadargﬂdqp

A, 10067] Furth f bl bedi t f  1k2, an
respect | eIC;J?rné:ﬁg\r%%rﬁgl E&/%lﬁgégé%rﬁghg&%r%?%r?%éd T Q%n zftlﬁﬂfg(}get@ >

ggam ) a caithoxyhktgrbbkg1wberhi orbm: s ane-&Rpeard:dhb aﬁiﬁf&qﬂién atom and
di ffbtebt anci each i3 a hydrbgen atbcb and (ii) a C.;.:
gf ,acp, et @ sulfur atom, and exappiphatp§reet erTiCll%C%fge?tl“ﬂe‘r w&quﬂpewed

bitrtgen ataom dﬁeﬁb%QQBFtHOHBCQClEQ =l pabes (@ 1t f10-membered

menber ed) sat at ed nonocyc ro ring optionally contal ning,
besl ea car ben gat,aﬁratadtbemedml tregeéncatony Hetard fenq.gnd fthe 3,ike,

preferably .het ero at xxes_sel ect ed. from ni trogen atc)an X

B om and 5 RHACP Yo FipaiTa erotatE R og Gt iy o ook
substi t ut e&day,t het&aﬁehéterdl btenentelet©ed 0.5 it)rSistdtabnts,
selected from (a) wheredhand. 1-11'c' are the sanme or different and

each 10(i) “XYWydr 6G6R arenb éPlFPHa*aOIe aﬂﬂaﬂlfgwo@&awéﬁ%oﬁy&h@xwetero
group, (C)%g%. gn@h%@@ytﬁBQ@pexéﬂﬁlﬁgkgﬁya§nthe(%Eﬁéguﬁéﬁﬁfgﬁéd(eﬁe

oyano group, Wherel n RA"" and m are the sane or different and eac
ring”, which optionally contain, besides carbon atom and one

15 nitrogen atom, 1 to 5 hetero atoms selected from a nitrogen
atom, an oxygen atom and a sulfur atom.

The hetero ring is opticnally substituted by 1 or 2 oxo
groups.
[0053]

20 The “saturated monocyclic heterocyclic group” for R!
means a saturated monocyclic heterocyclic group containing,
besides carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, and examples
thereof include a 5- or 6-membered saturated monocyclic

25 heterocyclic group containing, besides carbon atom, 1 to 3
(e.g., 1) hetero atoms selected from a nitrogen atom, an
oxXygen atom and a sulfur atom, and the like. Specific examples
of the saturated monocyclic heterocyclic group include groups
derived from those exemplified as the above-mentioned

30 “saturated monocyclic hetero ring containing, besides carbon
atom, 1 to 6 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom”, which optioconally contain,
besides carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom and the like.

35 Examples thereof include a pyrrolidinyl group, a
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(i) a hydrbgen. atom (ii) a Cbs alkyl group, (iii) a d..6
al kyl -cart byl group, or alkyl-eulfonyi group, and (g) a. carboxyl
group, and (.3) a cyanb ynbup, 2.5As R2, nore preferred are (1) a

hydr (i f. (2)etaC6R%Y-yvAr %I S, @ﬂeetﬁéhwﬁcsfdrﬁqnt%@ﬁ} « each is )
8 hy(inhgeh atem (1:u a uh ﬁ roc (11') hsn i scpropyi grhch
or a tert- BityiahydEicradgnyer 93913?: mﬁﬁo#%%ﬂ%%@@l@ﬁé%%ﬂerg%qm the

nitrhcien t a, sat ¢ het ri no
sel ect ed f#§%g£§gglg%%l Bg%?%blld}hg §%§§ %ﬁgﬁﬁ%g#L fﬂ?‘gpnethyl
group, an ettyhigreug,l grpuppylangoxam@ll@rnyboprcmpﬁl agrtdam‘zqzlmciﬂmyls
optional |y’ %ybstltuted b § sane or _difterett 3 (e,g" 1)
subst i t uents %&lect 8&pf3rr6 IJEGRE 1 T: &ép%ae?ﬂ% F9§°_L patn(? RA2 are

the same ortéﬂﬂamaeaby&aﬂy@agbouﬁ (a)t@tfmdymhﬁmanﬂr orddup, aa
met hyl grou U-.1) a hydroxyl group ie a met hoxy group, (ct]j

et hoxy gr o@EO&a@dér OBFEXY / gﬁo@erpba}lay G Ho%Y et oxy- Groupio 1(1é3ylagéy>aw
group, and he 1Wherein RP-3 and pA4 are the same or OHt-'erent
and each is a. hydrogen.nethyl. group, a nethylearbonyi group, an
|sopnnpylodﬁmﬁwy| group, a. tert-butyl parbonyl group, a 1,1 -

g;?ﬁggg:péggﬁLoa ﬁpnx %ﬁgug"oinclggégyéﬁgl%é&?bw%gcughbé@¥%&épts to

(1) .
(a) —-CO-NRMRM
wherein R* and R are the same or different and each
is
15 (1) a hydrogen atom,

(1ii) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the
following group B, or

(iii) a Cs-g cycloalkyl group, or

20 R® and R optionally form, together with the nitrogen
atom bonded thereto, a saturated monocyclic hetero ring
optionally containing, besides carbon atom and one nitrogen
atom, 1 to 3 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom, and optionally substituted by

25 the same or different 1 to 5 substituents selected from the
following group B,

(b) a hydroxyl group,
(c) a Ci-¢ alkoxy group,
(d) a Ci-¢ alkoxy-Ci-¢ alkoxy group,
30 (e) a cyanoc group,
(f) _NRABRA4
wherein R® and R are the same or different and each
is
(i) a hydrogen atom,

35 (ii) a Ci-¢ alkyl group,
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(5) a cyan group, [00691 As R-J, preferred. are (1) a hydrogen atom
and (2) a Cip: alkyl group bptinally substituted by aal czy grads,
R-3" note preferred are a hydrogen atom a. nethyl group et, and a

bet hoxynmet hyi group¢i{f]ia JC jaiAsprefen-e 1a@goﬁé), arhydrogen at om
(2) a cummizyl group 3e (3) -CC-NRc' Rb erein and R are the
sart....e or. diffefent ard-eachils subfcaylhgdpegencat om aal kyl

er.op optional |y supst %fxgt ;*- g?&ibﬂﬁl123?6&0%8'%%&%@%&‘}' U9 nitrogen

(e,g., | to 3, prefera bstituents sel ect rom aal koxy grou
and. a cycladalrkydongecdopheortoybboatkytogroup,omrionally contRa remd;, Rl
optionally for, together. with the nitrogen atom bonded thereto, a

ot urat el TSTICTE T REPePEOTT ABWATEH T S Q0% TP nertborod (&g, 2toms
4- to 6 mrenp-ltdrtled frogda) nsatykahegt smNosy bt gdretarcn rdmy avyighruys
optiohally conti:J.:-.i:inkL besides carbon atom and one nitrogen

atom 1 to & Je. ghd pptiozalpyefebabl yutgd Het ek At S él%edtdd froin

a nitrogen o anRezygen.atemand a sulfur atom and. optionally
substituted@)by 15 the)*(,gagé5 c?'different | to5 (e..g., 1. to 3,

prefnrably (H) substd edéntisssefFenyedgfoom (a)d a hydroxyl groop (b) a
ai kexy group,, (;c¢.J aalkoxy-C)...,:., akkyl. group and ().-.-1) an
0X0 gr 038, ((li) (aag:llTéyFﬁgygu%agﬁh}%haﬂ%@ubsti tuted by the sane or a,
different I[aoglsito 3 preferably. 1) substituents -CO NP. klFe.
wherein. ::2 LnORic': are_the sane or. diffnrent an.d each is

sel ected from (If& hyfdrogenyat €F AP 2819 01)SUR T dHGAd grogpe same
optional | y SUbStAALERE BYto 5 substituents selected from group A” is

that wherein the “Ci_¢ alkyl group” defined above is optionally
15 substituted by the same or different 1 to 5 (e.g., 1 to 3,

preferably 1) substituents selected from “group A” defined

above, and includes an unsubstituted Ci;-¢ alkyl group.

[0056]

The “group B” includes the following substituents (a) to

20 (e).

(a) a hydroxyl group,

(b) a Ci-¢ alkoxy group,

(c) a Ci-s alkoxy-Ci-¢ alkyl group,

(d) a Cs-g cycloalkyl group, and
25 (e) an oxo group.

[0057]

The “Cj-¢ alkyl group optionally substituted by the same
or different 1 to 5 substituents selected from group B” is
that wherein the “C;.¢ alkyl group” defined above is optionally

30 substituted by the same or different 1 to 5 (e.g., 1 to 3,
preferably 1) substituents selected from the “group B” defined
above, and includes an unsubstituted C;-¢ alkyl group.

[0058]
The “saturated monocyclic hetero ring is optionally

35 substituted by the same or different 1 to 5 substituents
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the sam:: or different 1. to $ (e.g. 1 to 3, preferably |I) al kozy
groups, or a CJ,cycloal kyl. group, or. and. R5:2
optionally. form together with the nitrogen atom bonded thereto, a

satutat ed meneecyeadl erbet grsupi Py W CiF isidard; &0 B neARer€dmeans that
saturated nenogyblic rin) J optionally contalnl besi des ear bni)

at om and nﬁ@enlﬁﬁéﬁéﬁtgg ﬁ?n®CXC%bP3h%%?EP LiNgthetseriaest ey e which is

se. | ebted fr0 pi;t RO 0, -8AR10 2@t nd.a H'EH%
and 3): opEFoﬁgﬁlyysubgﬁﬁ%ggegbgyﬁaaﬁﬁgig g;gﬁ%%'q? Yl% nﬂ%ggben

groum (c) at@mbboaﬂkdxyhgremmnl§cbptﬂQnalixﬂﬂbhﬂnitu$EWObw ghGU§an@epr

a cyano gr f) .- NP e n R a i.fferent
andyeacn9 %&gffgf%f 2 ﬁ?ggogen aton?t?||7 Ei%é% grk I u£83 tugnts
|s(I|d) aabbybccadbﬁmyh gh@upgr@mp(B% defﬂd&ﬂ(ﬁbﬂd@%lamﬁuhﬁmundddy eup,

u outlonall fotnu together with the
nlttogen aPBﬁPBSﬁaEHtFﬂe?%?EFaEF HERE YT NG WRETS £18%- to
7-menber ed [0@59,), 6-nmenbered.) nonohyolih he taro ring, or 15 to
10-nenbereé (e-gs, 9-nenbered) fused cyclic hetero rincr. optionally
cont ai ni ng, beS|ééstbar@b@veemQﬂﬁ%ﬁmﬁ@nﬁpﬁmQE%déH,amﬂﬁﬁerabdeSQHQMQsoare

atoma sel ecte en atom an oxygen atmm and. a sul fur
at bm ag% %%tggﬁggﬁbg u%éigguted by I or 2 oxo groups, (g) a

carboxyl . dgooeap] (h) a di6 alkyl -snifenyl group, and al kyl -car bonyl
group, and. (5) agcyano group, As R4" nore preferred. are. (1) a
hydrhgcc. .ihtcha" ¥2) a carboxyl grocpb wnerbinand.arn the. :tame or

di ffutent “nhdaeach Bixlk)geolydbeahatupbupstituted by the same or

different 1 to 5 substituents selected from

15 (i) a Cs-g cycloalkyl group, and

(11) a Ci-s alkoxy group,

(2) a Csg cycloalkyl group, or
(3) a saturated monocyclic heterocyclic group containing,
besides carbon atom, 1 to 3 hetero atoms selected from a

20 nitrogen atom, an oxygen atom and a sulfur atom.
[0061]

Preferable embodiment of R' is a Ci-¢ alkyl group
optionally substituted by the same or different 1 to 5
substituents selected from

25 (1) a Csz-g cycloalkyl group, and
(i1) a Ci-¢ alkoxy group.

More preferable embodiment of R' is a Cj_g alkyl group.

A different, more preferable embodiment of R' is a Ci¢
alkyl group substituted by a Cs_g cycloalkyl group.

30 [0062]

A different, preferable embodiment of R! is a Cs-g

cycloalkyl group.
(0063]
Further different preferable embodiments of R! are

35 (1) a Ci-¢ alkyl group optionally substituted by the same or
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(,i1) a haathyl group, an ethyhh iseprppyi. gnbcp otisohnbyl. pihacp,
which is Pbticnally aubatitutei by the sanb of diff.enaht bhe
substatcent a.hlebted fiop h ..unthoxy group, arii a. cycioccpbpyl

gbbcp, or @ikl raneyei phrepyi , Troup, - pryil $iuand R3 outippail 7 furbh
toghthbr with the titrogah aton1bonge3{ thereto, a saturated
rctocyclic (Ret er Bs-pi AGCSer Leteddfaam azeti di ne, pyrfolidine

pi peri di ne ;and or phol-i i i i || ti e
substituenéggeﬁeg?eg? Fr@%?%&%%%?%Qéng%%ﬁ%§“§%¥§Fﬁgz§%§%g§89¥%9§ group
nmet hogynet hyhtgioupg OCbe andexocgrioup,atdd) la tnetshyle.gr.oup) amtetrbyktoms

roup, a_propyi,gro an isopropyl eroup or a tert-baityl group,
Whi ch i 27 OFETGRAFPy SBSt i THUEEBY Bridor™ W I5hs Fi-CBneL s 8] sbtiu™
from (su i dwhereind Reliand R are the same. Dr different and each e
hydr ogen atom, met hyl group, an ethyl group,
in isopropyl grot€ ehean. Psobutsad giioup MAdoR 95 Cepti énal iy
substitute =jaill r , i y i
group, or %XPXOprOb9lﬁétH§ihﬁa&ﬁ%d%gPﬁﬁgﬁgbggﬁﬁg%l% ﬁo%k?ﬂ%ggékﬁésthyl
wi th. the pirbtrnpgea atonybomnded t her etsqprarsat hrrated aobocyél oeoget ero
ring selected fromaretidine i.peridi ne and rpholi he, and
opt?onaﬁfylgﬁBgﬁygh?ﬁauBy A TRtT @&X%MQﬁﬂﬂp’P@?%frﬁbe5X9lgrﬁPBUp?.l'z_

() met hoxy dgheupy1@ncgy NOXyo@s OUP, 2 @ -PIOREXY, 1901 (eblb,an 1-
| sopropoxy group, (0") a butozy group, a nethoxyethozy group, ;d') an
et hormyet hoRYgrBuPSY { VYUl net WGZYProPoxy Gicowp, 3 Guylgbutyl group, a

Wher oi i EQCR Are T R SBre ot Ui 1T ey eht rT d Back Ta're Aohyardnen YY)
atdhr, a nethyb groutips anket hyl group, an
15 [0064]
R%?, R®, R! and R® are the same or different and each is
(1) a hydrogen atom,
(2) a carboxyl group,
(3) -CO-NR?R®
20 wherein R® and R® are the same or different and each is

(1) a hydrogen atom,

(i1) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the above-
mentioned group B, or

25 (iii) a Cs-g cycloalkyl group, or

R* and R® optionally form, together with the nitrogen
atom bonded thereto, a saturated monocyclic hetero ring
optionally containing, besides carbon atom and one nitrogen
atom, 1 to 5 hetero atoms selected from a nitrogen atom, an

30 oxygen atom and a sulfur atom, and optionally substituted by
the same or different 1 to 5 substituents selected from the
above-mentioned group B,

(4) a Ci¢ alkyl group optionally substituted by the same or
different 1 to 5 substituents selected from the above-

35 mentioned group A, or
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|sopropyl group, a. nethylcarhonyl. group, an ethylcarbonyl group, an
1. .)..,..-:"coy,isd.nuub5,c)r....ny. gix,i.3), a netnyisulfonyi
croup tert- buty|sulfonyl group, or R'5.2 and R 24 optionally form,
t bgnt her vmaﬁ) a hegabonigtbogen at om bonded thereto, pyrazole, triazole
(C?. U. |Ezole) tetrazol e, oxacolidine or lacinhcline, whi.c.his
optionally lituted by 1 or 2 ozn groups, Kg) a carboxyl groep,

(1) a metnyl SU'IEOQYBI%E%%Eblén@mHodlmé %E‘yh’eari’onk‘“ ﬂ&oﬂp of R?,
(5) a cyan gt ou ) ? ... preferred afn a. hydrognn
atom and. fhaIRyHHKidkbmp oPOFERE" v. substltuted by one aubst at nnnt

selncted_ from alk and b CI alkox ro

more nreferrnd. ar‘gﬁ% % 1glrJE(E)hgen atont and & %f?ﬁ gor%f&repta@r@fmc’h is
group, which ia optiodnad Ilystosdr tatord by one eubatitunnt sel ected
frnm a netnoxy grngg}and a nnthoxyethexy group. 25F0C721 1=e2 and.

R3, or R4 and P. oﬁ%“?WGf%ﬁ¥y 9F8§@tﬁ@FlﬂP?HlVbHUbStltUte@t%ﬁ1the
bonded thergh@, syciioakkangrol tb.} ausataxaled rmnoeucld ¢ hat 8 LG e

cont ai ning., bestdee carbon atom, 1 to 6 hater atoxAs selehte fron1
a ni t r ogenMemiti'ongd @Z?g@nB,aPDn1anb S sulfur atom As thn ring

f ormed P..2 ando t her h the carbon at om hnwxl! ed
theretoq preferreO Lrn cycI&dik&ne%aH% . 8E T% ‘meidl xnhd (ehd., 6

--i Tnmi dered.) sa|n?hwmmeaPnmpmﬁnmnllynﬁﬂﬁmr|uugehh@&amﬁmmgth@e&udeﬁgen
carbo at oe’ erel..... ) hntero atons

sel ect ed ngﬁPabﬁP9?893ﬂeﬁFBﬂj %nsﬂ&§%ﬁﬁ?%HmQﬂﬁ9¥ﬁﬂ%¥:Qﬂ YC dtiom .
Ao the ringphtecaedibycB2candiRg, ©&sZ2es’ cadith o érﬁg%ﬂéernl‘@%(?n

t he cerbon atonlbonded thernto, nore preferred are cycl opropane an
t.ei s-fal oPéiCPopyr éA. 2 P@Q?BOI—@F@H%WP&‘@C@ feam Wy dridgetueratedime, atn

o oS ST ath) Bk U T B Wl
the same or different 1 to 5 substituents selected from the
above-mentioned group B.

[0066]
In another preferable embodiment of R2, R3, R? and R5, one
20 of R%, R}, R® and R® is a Ci alkyl group optionally substituted
by the same or different 1 to 5 substituents selected from the
above-mentioned group A.
[0067]
Further preferable embodiments of Rz, R3, R* and R® are
25 respectively shown below.
[0068]
As R?, preferred are
(1) a hydrogen atom,
(2) a carboxyl group,
30 (3) -CO-NR®R®
wherein R®* and R® are the same or different and each is
(1) a hydrogen atom, and
(1i) a Ci-¢ alkyl group, or
R* and R® optionally form, together with the nitrogen
35 atom bonded thereto, a 4- to 7-membered (e.g., 4- to 6-
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(2) a 01...E, al koxy gxesp, (3) a halogen atm ™ er f.4.). a.grop, As
P.s, prefemad is a hal ogen atrniL Ct he prefeabl e eaxxitnents of
RE' are a. nkr:-..hyl. group, a. trilleronmethyl groong a. nethozy

gnbup, an. n@n{b@ﬂédgr Bspuratbhueshdeyat 58, Hetedo chilrey ld@ﬁl@h@qu
bnimre atom and. a cyol opronyi group, [00751 Y. 152 (1) m(aﬁt .
tco

ni trogen. &BMAIAATY; PREFEPFedaFROTH: toT e %%fr@ffepag@nem
of Y. is a nity.ngencatem SEé@erab Y 1M hS: AN 1 it ggersOfs & &t f'-}onﬁ%d

when 7. is an’intennr o e above-nentioned Rs nay be t
same or di ffiérentn Asom, prepevaee.afsn|and 3, Suﬁ;flm)raé:qm,ef erred isor
2,n|san t eger o] referred..i

aboseenent i 02 %?Eﬁ II%BE gcrné |%p%$%%%g eUbasiC éléztzerq thﬁels&ﬂe or
00791 RH s ffEreaal kKykogBoup. @ptibnaémwsﬁimsénﬁytﬂednedt e csanme or
different 1 to 5 s hstl tuentAsI §2el ected. fromcycl'cal kyl group, and
(1i) a. cli"6 al koxy gr%% (2a a, 3 cycl oal kyl group, Aa

Al."" those exenpli f'vﬁfér"éint hel Rief erabl.e erpodisents of fRa+veihf tal?ﬁ each
(3...cce -nentioned forma (1), which. are wthin the scope of R

are prefer&@ae [ 0OEO1 _ s21 , R31, An at(.3. A are the
same or different and (gzglcg h§d]]_.9gé&)a90£yd&ggen at oca,

(1i) a Ci-¢ alkyl group,
a hydroxyl group,
a Ci_¢ alkoxy group,

15 a cyano group,

)
)
d) a Ci-¢ alkoxy-Ci-¢ alkoxy group,
)
) _NRA3RA4
wherein R® and R* are the same or different and each
is
(i) a hydrogen atom,
20 (ii) a Cy-¢ alkyl group,
(1ii) a Ci-¢ alkyl-carbonyl group, or
(iv) a Ci-¢ alkyl-sulfonyl group, and
(g) a carboxyl group, and
(5) a cyano group.
25 As R?, more preferred are
(1) a hydrogen atom,
(2) a carboxyl group,
(3) -CO-NR°R®
wherein R* and R® are the same or different and each is
30 (i) a hydrogen atom,
(11) a methyl group,
(ii’) an ethyl group,
(1i”) an isopropyl group, or
(11”") a tert-butyl group, or

35 R* and R® optionally form, together with the nitrogen
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wherein T..1la and Ab are the sane or different and each is hydrogen
atom a.. C3...E3 alkyl group optionally
sohstituted by the 11( sanme or different | to 5 substituents sel ected

fromthe abover mRGcanedegbsypandssyerd 0ad |kt oc @ OUP he¥ero ring
A" and E optigk?.. |Ify form togethef with the atomL ubDsd tgpfto, a
éo

saddppat ed ﬁ‘etaé?*élidilﬁ%r 2By 5pP 1 FimAs a1y esHtanRIEingi/. no,
b d of t
esi des cas(y) ECQ@%%@E‘Gqu%TeaH'é{ﬁ%f r@&n aréﬁfﬁﬁg'éégul erQnﬁ

sel ected from a nitrogen at oxyg dr at oe
and opti onaldoproplyst girotine5edichyis heosaptel lor difSfterterited oyt ahe same

bstit £ l.ected f b t 3
Al kyl . G 6o CeptLERAFI J Cbst I EUTen by THE: CaRETOr dIAarER TP 5

subsrdtgents sel ected fcomifig*” shove-- - nentioned group Zr.
AhTuTeferred is a hydrogen atgg G her, grefefable enbodi nent of lel is
aal kyl grohp opt xbynalN&Fesinse | ia6d Foy 1 Sensadie dif ferfénrent; ¢nsl each
sobstit nentjs; sel ected fromthe above-nentioned grasp Ic blcie
preferred is a C3...E alkyl groap EXEl:InipMs of vet other
pref erabl e enbpdi ment (69 Bntlyddegdhosecexenpl i fied as the creierable
enbodi ts of P2 in th boy ntlonedforrrula(l) wbi ch are

" W i

within the scope [0052 eferred is a hydr ogen atom

Exanpl ee of other poeferiabasssenmbadiomwnt of 1" include those
exenplified as the preferahle enbodi nents of P? in the

above- nenti oned. fo&r A SYHGEY iHiPrare within the scope of R31,

(coa3] AS .1--.1.41dsy, preferded.gis, @A hydrogen atom O her
pref erabl b enbodi ment of R17:- to a 01r" alkyl group optionally

substituted by the(same @ diddetremy 9 substitnents sel ected frnm
the above-nenti one?%grg%) @ﬁ% e JJ.sf dis ad"," alkyl group.
it e |

Exanpl es of. yet o prefe nt of Rc include those
exenplified ac the( EE))’ ebodirmenirsowpf,. R4 in the abovp- menti oned
formia (..1f,, th coptai ned within the scope of R4:". [0034] As
R51, preferred is )nnylOBen atom O her prefereble enbodi nents ofare

those exempUfl ed as the prsferandg erbodidrents Qfd ¢4 Ialltftﬂérent and each
above-nmentirned forTula (1), which are withia the scnpe of Rsl, rneni

h, h ono hiaré h&ﬂrﬁymogéﬁmat@rmemyl herouR, samEhvlmerbonyl group, an
20 isopropylcarbonyl group, a tert-butylcarbonyl group, a 1,1-

dimethylpropylcarbonyl group or a methylsulfonyl group, and
(g) a carboxyl group, and
(5) a cyano group.
[0069]
25 As R®, preferred are
(1) a hydrogen atom, and
(2) a Ci-¢ alkyl group optionally substituted by a Cij-¢ alkoxy
group.
As R®, more preferred are a hydrogen atom, a methyl group
30 and a methoxymethyl group.
[0070]
As R, preferred are
(1) a hydrogen atom,
(2) a carboxyl group,
35 (3) -CO-NRR®
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10861 1 is a. halogen acorn. As R' preferred are a fluorine atom and
a chlorine atom "S2 IS a hydtogen atom or a hal ogen atom
Aspreferrsd are e hyd ogen atom a fiuorins atcmand a brom ne atprn

NoK"i i j | n. witdres aboveamenkP aned dror mina [Jr- 2if rpreher ablieecach is
groups are as describeMbelow, R12 is aalkyl. grou optionally
substituted by the Sane &Y HRFSr 6™ to 5 substituehts sel ected

from cycloal kyl group, ard_al-kexy %EQUFéogFi%Pa%ﬁ§t%ﬁé%%ﬁgﬁ%éh by the

exenplified as the preferahle enbodimen above
-ment i oned SREENnEE! d1ffyrewhi thtar®e % thi.n 1t He scopeedkerRb2y ane

f b - 42 id E2 t h diff t
Bnd oach | 35 4 hyarbGea 5T o (21" D0 EAr WHer G ICRA"And e *ar o

t he sane orydiibhékent gandoeach is a hydrogen. atonh (AA)
a el..6 alkyl croup Optibnally substituted by. the sanme or different
| to 5 substituents'iselleét &d-F FIM LR <EHoIEUP et i oned. group E.,

or. (iii) a 0.3..srcyshbatkyl:group., o Ra and Rb.optiopa
together with the nitrogen !%% a-tomybor?ded thgset 8, a. sa#h%a{lgg%gen

monppycl i c2hetePenffAgtlopteional 3 ysaomadian mpndsesildes hedebon rangnwandh
one nitrgci tom C o, atons sel.ecteb froma nitrogen atom
0193, 5190 o2 Y e & ot are el ecteh brana MLt ogeea

an. oxygen atomand a sulfur a optiona t he
sane or di hiberentlictiveSesubstid uentch sel egtrtednafingmcbhea2nlihg, besides

above-nentioned group E, .or (3) a G..6 alkyl gtoup optlbnally
substituted®b OPh%g%Ign%ﬁ%ror&ﬁ fFErstfe 3¢5 subst it Uenfs - sél eét éd

fromthe apevecraenyi oneckgf0upms 0QALLAS R22n Brefierbednl Bedn, an
hydr ogen at om O her preferable enbodi nents of R22 are those

exenpl i fi eB*d§°EhetpF etet abl w efivoditment grof cB? lonatlhg substituted by
Sao: TSP o (o eh e 1 1S sopeael. e, 0oz
substituents selected from (a) a hydroxyl group, (b) a Ci-g
alkoxy group, (c) a Ci-¢ alkoxy-Ci-¢ alkyl group and (d) an oxo
group,
(4) a Ci-¢ alkyl group optionally substituted by the same or
20 different 1 to 5 (e.g., 1 to 3, preferably 1) substituents
(a) -CO-NRMR™
wherein R and R* are the same or different and each
is selected from
(i) a hydrogen atom,

25 (1i) a Ci-s alkyl group optionally substituted by
the same or different 1 to 5 (e.g., 1 to 3, preferably 1) Ci
alkoxy groups, or

(iii) a Cs_g cycloalkyl group, or
R* and R™ optionally form, together with the

30 nitrogen atom bonded thereto, a saturated monocyclic hetero
ring which is a 4- to 6-membered saturated monocyclic hetero
ring optionally containing, besides carbon atom and one
nitrogen atom, 1 to 3 (e.g., 1) hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, and

35 optionally substituted by a C;-¢ alkoxy group,
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O her preferable enbodi ments of Ru are those. exenplified as the
referabl e enbodi nents of R3 to the abbve-nentioneh formula. (Ti,
which are within the scope of R32. [00931 As Rc!, preferred. is
-CC- NFRI'" wher ei n. and Rhfdranyl tegether with the nitrogen atom
bonded thereto, .9, saturated nonocyblic hetero ring- opti.c),,gally
cont ai ni ng, besi dekCloat Bone HtGHYaNd O5Re ni trogen. atom | to 5

hetero atoms sel ected £ rdim anidiogen atepkyag-enygen atomand io a
sul fut atona, an& optionally substituted by the sanme or differentto 5

substituents sel ect®d ¥ rofIcheratydve - mentioned group S.

O her prfzf erabl e e@)od_il\y? m of R'12' are those erenplified as the

pr ef erabl e enbodi nents o .4 in the above -nentioned which are

within the scope of R42reEn, R2¥f bAd A8 \dre ahei sameabkyHigfeupnt and each
O her- preferable enbodi ments of. R52 are those exemified as the

pr ef er abl e*&nbodi nents cfin the above-nentioned 2u fornula (1), which
are within the scope, (f ESRydfégén GtdmHere, and R52 are not hydrogen
atons at the sane tinme, R53 Is a hal ogen atom As RE-5, preferred. is

a fluorine atom R54 (314 Ay@regehkat cii®iPa hal ogen atom As Pit

f hyd . athm and_ a-f | uor, 0 bund of
preferredhydrogen. athm and, a- Uﬁ%ﬁ-@éﬁm lefo%u%S the conpbund o

the present Lnvention, corrpounldg represent ed b e “Shove- nenti oned
formula [Ti, the formikia)[#&-Q]-¢and<thesflorarutlaancbugonpaunds desci hed

[0 the {oL] ont ng ExepLe ao-8r lerabl g APhr TREeLEeLll, raned
formul a [|hittbgehonnthavonded itaekide £ orgnd@ ldinglwhCher esnaf yer o
to be also_referred to as the conpbund of the present invention) may
be any sg| { “membered (e.g., 6-membered) monocyclic hetero ring, or a 8-

15 to l0-membered (e.g., 9-membered) fused cyclic hetero ring
optionally containing, besides carbon atom and one nitrogen
atom, 1 to 5 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom, and optionally substituted by 1
or 2 OXO groups,

20 (g) a carboxyl group,

(h) a Ci- alkyl-sulfonyl group, and
(1) a Ci-¢ alkyl-carbonyl group, and
(5) a cyano group.
As R*, more preferred are
25 (1) a hydrogen atom,
(2) a carboxyl group,
(3) -CO-NR°R®
wherein R® and R are the same or different and each is
(1) a hydrogen atom,

30 (ii) a methyl group, an ethyl group, an isopropyl
group or an isobutyl group, which is optionally substituted by
the same or different one substituent selected from a methoxy
group and a cyclopropyl group, or

(iii) a cyclopropyl group, or

35 R* and R® optionally form, together with the nitrogen
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5 53 long salt fbtns an atoxic salt. with the conpound of the
present. invention. Exam ples thereof include a salt with. an

i ncbgunic azad., a salt with an organic: acid, a salt with an

i nor gani ¢ base, bansiabt theirthoana psbant £t dabeynas sl itc Wt ran ramgno
acid and the |ike, E.)Exangl eg,of the salt with an inorganic acid

i ncaude sal¥cSNER AYAFodRPOFENGc Y T HR i b dtiPe Haifer f€hci d,
phosphori ¢ raepachydeobyhm-g agi doanehi e, ldkestituted by IR@MRLES Ak yent
the salt with an organic acid include salts with oxalic¢ acid, maionic
acid, nual eis¢lgeited éremi e AEfdoxylfambirn ¢ acdiathodacticsivaciad, nalic
acid, succini I r j I, d i cid., triflutcroacetic
acid, dl 803%%10%%}“%?}1&20%%{3% %gﬁhd?n ?rge)ﬁ]a rer fonic acid

ben. zenesul (fAfoniecmacthg,l ptolhpeneauttifivhierach d anddhea ldrkep, an

Exanpl es of, the salt with ah inorgani c base incibde 20 scdi am salt,
pot assi um sal’f; “€dacPuft'Balt, anﬁ%ﬁ%%?‘bszaﬂﬁ?upamﬁﬁi%}njssaloﬁ’t&ﬁ@atlﬂé/

li ke. subExampkes Bf, bhe sal tww 4hb 2 Qrgan Gdhasedanaude salts

wi th nethyl am nep diethylam pe, trinethylamne, triethylam ne,

et hanol am ne, di et hahot@ile, Rtri et hanci ami ne, 2!)

ethylene, :ilai.flim rishydro hy| t 1 ne, ;

di cybl o?uoaxyl am ne, Nm,hﬁlj-e?ﬂ bg\nbﬁﬁeﬁftﬁyl e%%%i% ﬁserg,n{égt?é:nid&ifr%?ent Sl
pyri di ne, piscol dne, choline, cinchonine, neglunne and. the jL
EX.:)..)T,pl88 O the salt th an arinc acid ircludP |ysine,

5rgini.ne, aspartic aéilz, Tol'UPROWFR AT and. the KS [010ej

Each salt can. be 251stalnedmbyniyeagting, aalgmndgf&@,e@m-%ﬁbpyl
t

thb formula [I], thb formala [1-1] and. the formule il--1i wittt an
i norgani ¢ B&S&P an BFRgafPeubAseI @R  iHorgen Tt &tiidnad Yorganite tacied by
or an aning ﬁgitgoggcggghgg tp a method kbbwo per se, In the. present
i nvention, as the phéernacebtically accepable salt of the conpounds.
represented by. the fdemubaa[ tyclohecpor nut@and ¢the formula [I-21,
preferred axe salts with hydragchl agric idJ(e,q,, 1 hydrochloride, 2
hydr ocni bri de), salt\émRWtaﬁydg;‘?deOcPrdwﬁr@ |<§§°(r§1,'gft,°gret%er RILATLAE
nydr obr omhdatrogenbraeai dehdeanthseosi dmsaldsurated monthe Malvete's s
a conpound represebted by the fornula Pl), the formula. FT -1] and
the formul &1E7- QFlSFtadpﬁé@%%é%ﬂ%ﬂdwy agteptEble Sy mamardefie wiethl
whi ch a - ng .| r.di , ]_acﬂgj al so enconpasses
15 hydrc?i(t? ggb(%glelslgl?gf g?}?ggy?%{%%%vxg?%rnq%%}ggi% ng ‘conpound), The
solvate is preferabby a lperrmageutdrcald,y accepeni e soavate, such as a
1 hydrate, a 1/2 hygrate %2 hydrate, a | hydrate of sodiumsalt, a
| methanol ate, a 1'etHaddlat®Y &9°%cetenitrilate, a 2/3 ethabbl ate
of 2 hydrochl oride(of) the 2 comeound represented by. the for:m.:la
[I], the f..3nulagd the formJia p: -2] anc. the li2e, A solvate of a
conpc.i _inci represent e BPRNAY fBli-e the fornula [I-1; and the
formula,f1-2] or a pher r@pq@d&q@&# %ﬂr% cceptabl e salt thereof can
kno p

be obtal ned accerding to a netho ' se,
(c””) a butoxy group,

(d) a methoxyethoxy group,
(d’) an ethoxyethoxy group,
) a methoxypropoxy group,

II’)

30 a methoxyisopropoxy group,

(
(
(d””) an isopropoxyethoxy group,
(e) a cyano group,

(

e
£) _NRA3RA4
wherein R® and R are the same or different and each

35 1s a hydrogen atom, a methyl group, an ethyl group, an
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[ 0104 In addition) there can be various isonmers of conpounds
represented by the above -nentioned fornblas [I], 2]. For exanple,

when. E form and Z formare )::,esebt. as geonetric 'sobers, and

when an asyicaeiige @%Q?p atQm i 91 PEESEN Y &nant *biers randarbonyl

al astereoners are present as stereo isoners. babed on thehL in

addi tion, WiewPabke' lehPirbPiigarsopyesentup stemsy-iwavefeonydsadoup or a
t hereon ar e ; n ar tautoners can be present,

Accor di nnl ?/tqucl ?D%é!;/lggg%oﬂﬁoﬁg?gﬁhn%rm ztures thereof are

enconpassed in the scepe =ofd the qriesentllyi rfrent,i ecngeAsctrheiconmpound.

of the present invention, one isolated and porified from varions
Csomor s Py LT5EGE SEo8 SOSTEE abBFF TRY ofY T B Uge TS T & arfuti-e, lafd 4~
one a havi ngiazpuEhtytet raet1tessxihani §0% isr preferahlieandeng is
having a purity of not |ess than 95%is note preferable, [0105:

-1 n additi ®tithe léonpolRtstrepesent et byothed¥BiHful a the formul a
nisi.] and the for l - gggyj- ystal or Jr; anorphous. ifl

In additibh, a cowpr(r%{)ﬁ% ?%gpt?e entgg%lg{/- the formula [I], the formula

:Li and the fornul & TH2 Inaretyy el fabelledynwivich amdi sot ope

(e.s.,14C etc.), A??TLhe CO olund% represent ed by the formnul at he
0

formul adfid. the f |2 TT2] - % "hharthit&ut P04 |y acceptable. salt

thereof, or(sarel vateot hepepf, conpounds represented. by the fornmula
Pr...h. the formula rHCH and. the 20 fornmula [1 -2] or a

phar maceut il@3/1y. acceptable salt thereof, or a solvate thereof,

whi ch | S subst antisakb #d1.edy q.{ e. Mre.preferred is
conmpounds repr eseﬁAedybEg/)%r he for rfiljfl%a%l , I?%Iéa fgr nmul g F J1.t éhi—:1 ax%i

t he formhi @oruracphapmadeut felabt ytaceepbabbne essaliti tturertesfe legrteal from

sol vate ther%of, _which has been. %u(é]infi to _aq purity of hot |ehs
than 80% [010H] Y 9FRUPhe Present Tnslehtiph, A prodhiytor. a
conpound repr esenked’ pyndhe Joriadaiche formarband thenf enui sCaethyl
sAso re a. useful. nmedicanent. [0109 A 'prndtug is a

deri sati ve BPYPhE&Tc 28r APOURIIBPUR heVpte3eht PMivENtd o, SHHSh g ca by
cher cal Iy ol WakabokLeAL! ko decooposabh e, ShoUR AN MLl Or . es

to the origanal conpound. to show. its inherent "efficacy after

adn. i ni st haethwxyettbhaybodyua- by, fer ezanple, hydtolysis,

sol vol ysi sg%ﬁqgﬁosi tion cnder physiological condltatans. It includes

a conpl éx and a salt, not nvolvihg a coval ent bond. [011C] The

prodrbg is utilizédand ox’ exanpl eand orOYigt.i@nsi1aks @ophi, oncbytoEal with the
adm nistration or targnting of a. target .Cl.11]j Exanpl es of

the site t&aEQORoéFPT“eHOPﬁ‘éﬂuHEeﬁ‘?B‘PM ylt et i V& FAMctgeha” dgridups in

the compound +Qf-otR8 REESEPEl1ic hetero ring containing, besides carbon

atom, 1 to 6 hetero atoms selected from a nitrogen atom, an
25 oxygen atom and a sulfur atom.
As the ring formed by R?® and R®, or R® and R® together
with the carbon atom bonded thereto, preferred are
i) Cs-g cycloalkane, and
ii) a 5- to 7-membered (e.g., 6-membered) saturated monocyclic
30 hetero ring containing, besides carbon atom, 1 to 6 (e.g., 1
to 3, preferably 1) hetero atoms selected from a nitrogen atom,
an oxygen atom and a sulfur atom.
As the ring formed by R? and R?’, or R*! and R’ together
with the carbon atom bonded thereto, more preferred are

35 cyclopropane and tetrahydropyran.
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YU invention, such ss hydroxyl group, carboxyl group, araino group
and the like. 01121 Exanpl es of the hydroxyl-nmoth. S72r group
i noJade acetyl group, propiob.571. group, isobutyryl group, pivaloyl.
group,. i5 j7gitoyi group, tentoyl group, 4 -nethylbenzoyl group,

di net hyl carbanoyi group, dimeth7laTi nonbt hyl carbonyi group,

oul f oal anyi grouﬁerﬁunﬁrlegr@hpa@@d§iW@q Nk, haddPeEonatamsodiummhe same
salt: of 3.gcarboxybenoyi group, 2 - carbexyethylcarbonyi grop and
tnn |ike cana sobn, Ezbnpl es of the carboxyl birodifying group
i ncl ude fl x00M4ll group, ethyl pbcpyl group, isopropyl. group, butyl
grcap, ischutyl %oug tart-butyl group, piableyloxynmethyl on)up”
cabbczynﬁthyl di nmet hyl am nonet hyl group, 1 -

(acxr: agi oxy)) efahy:ll am P, gi:ou%éﬁ@wﬁﬂpprgﬂ@@ﬁ)@;ﬁad KgF @Ry dame 245

(i so.propylix, blcarbony oxVv) et roup, .

(cycl ohexylGXFEaEB6Ny! 62y PbtiByd - grgubo $) Sargen atmsoxo- 1, 3 di ozoi
-yl)nErhyI noup be phenyl group, obtolyi
nDrphollnoe%hy% groug&¥hxﬁ-é ?ﬁylcareannydreethyl group, phtbblidvi.
group. and (t3he al hkédgen atomEzaaggIeo of t.:he am no-nodifying group
i ncl ude hexylcar anovi P bai et hyl t hi o -

(acet yl éfti ncY pFog BCSVS E S%O%BOHE -sulfb -1 -(3 -ethazy -4 -

hydr oxypeenvl i WRBYRGQYWeﬁJﬁad i$ S r%geh 3thdloxci -4 - yi)nmethyl
group and the |ike, 10113 Exanpl eh of the 'pharnaceutica
conposi tion" incP&a8&roPAEP 9Fébé?a?m%®§l@ﬁﬁﬂ¥5é§fﬁhbﬁéﬁ acapshyeé, group, a
gr anul eowd I d
parenteral%aéggFgggﬁgﬁ§gs gi?g hg? %%g%%ﬁgt on, supp05|t %y{dfdﬁi L
i nj ection, fdw@rdn@patémtranshésainapehmm,pmﬂmummnﬁ;ammmﬁakian and.
the like, ; lpharmaceutlcal conpbsiticn of the present
|nventléﬁ Cyc OprOPY dhtrP:H v conp05|t|on a pharnmaceuti cal
conp03|t|oqom06qntegrase inhibitory etc.) is produced by
appiopriately :10 adm xing a SU|tabIe anmunt of. a conpound
represented by. théSfornmhia {I.1, the fornula [I-1] or the formul aof.
the presentjinyenti,gn or a salt thereof, or a. solvate thereof witt.
at | east one kind of a pharmaceutically acceptable carrier accordinp
to a. met hdd)kmowatpepeseainmthe techniccl field of 1.5
pharmaceuti cal preparations. he c tent of the conmpPl znd.
represeﬁ?ed by ths ?érﬁfe erﬁg rfs e formulaor the fornmula [I-2] of
the present inveother pre@ecsabletehieb@bte®f & sCiimte tihereef iatd-he
pharnaceutlcal conppsi tich varies depending bn the dosage form the
dose and tH&Ui%e, and the 20 like., It is, for exanple,to 100 w % of
the whol e COMPOSi{i@Na, inteqeEXaRPI €8, 0f they phar mceuticall ooy of o
acceptabl e carrier’ incl uge various organic or inorganic carrier
suhst ance ¢@nﬁenthenabbyeumedtaenpdeb%mandmm riétee 1sizaes osuch fdsrent .
exci pi ent, dISItR ant , gnder écant and the like for sclid
dosage F%ns and E EYl ;e §0 uﬁ?l}z %g agent, suspendi ng agent,
isotnnicity agenhsamenmorénpheﬂgrag@nisand@rtme like for liquid
preparaticns, \Were necessary, additives snnh as preservati ve,
ant|C|X|dar{toO déi ot ant , sweet eni ng agent and the |ike are used.

EUzanpl es oz the." ggchglgﬂgggggigflgdgolgptose, sucrose, D
As n, preferred is 1.
30 [0078]
In the above-mentioned formula [I-1], preferable groups
are as described below.
[0079]
RY is

35 (1) a Cj-¢ alkyl group opticnally substituted by the same or
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2r).3nnlr.oi, -solbitoi, ccrnsuarch, dextrin, mcrocrystazline

bel zhi ose, crystalline cezznl ose, carnetiose, arned: Lose ceiciam

sodi um carboxynetnyi starch, |ow substituted. sz

hyCi oxypr opylf@elreni-oserogamsapabi cuames thel ddkel from Exanpl es of

t he "disinegrant” include canellose, cernellose calcium carnellose
sodi um sodi um car boxyhettyICYsHaRdK Y lcP6sEat mélfosa SOdi nHi |

crospovi done, |ow supstituted hydroxypropyl gel I ul ose,

hydr oxypr opyl mat hyl cel | ul ose, 5 crystalline cellulose and the |ike_
Exanpl es of(2)he Chisndgrlobhky udertiyelr oxypr oyi cel | udoe,

hydr okypr opyl net hyl gel | ul , vidone, .crystalline.cellul os .
sucrose,5dextrin2¥s aVc%Pgéglg??ﬁ?gég%%%l?os%ﬁ%o%ﬁﬁﬁﬁ.agﬁﬁn%ﬁéﬂg%qents
and the |ike, RIOExanipt eso®fe-trhent fdrisiddifzernt lenbiudewhi ght aashydtous the

silicic acid, magnesium steabate and the |ike_ Exanpl ee of the
"I ubri cant 'SSPREI GdeRragiési GREsEéarata, ceicium stearate, talc and
the like.. 10080] Exanpl es of the 'solvent inclde purified water,

et hanol, .75 prop Jeng glngol, nqﬁ;ogol, sesane oil, corn oil,

oli-c-e oil and Rhe IFfe,R" and RExanpl e ofanheor sol Ubitdzi mpcagent! is
i ncl ude _pr I en , nndtol , benzyl benzoate, ethanol,
triethafglggﬁe% ggé%%ﬁ%ha? %ﬁgte, sodiumcitrate and the |ike,
20Exanpl es (@) the-Nsispendi ng agent" include behhal hohiumchloriC e,
carnel | ose, hydroxypropyl cellul osge, propyl ehe glycol,_ povidohe, ,
met hyl cel | ul ose, g‘t’@%%%/f? & nﬁﬁ&lsﬁee‘?gef e%c?% 5 I?é,ff%rent 2Elafpres is
of . the "ischonioityiagemyqinehude -gl ucose., Dscrbitol, sodium

chloride, D-mannitol and the Iike. Exanples of the 'bufferagent’
i ncl ude sodi um hydr oigen &F hesphatie, JsedPupPtaceeate sedpbpruted by the

oL, Sp YRS LA e i AT SR e

' preservat meetibnebudeoebhy) padahydrchybraoate, chl orgbatanol,

befl zyl al cohol, sogLurn. ehydre ceéit , sorbic acid and the |iKke..
Exanpdes of the 'antioxi dant* (WbILGde “¥odPantBul Prte, ascorbic acid

and the life, 35Examphes af dhei o0l 0f adrn,i nejrde f00d teohoes i Eogden
Col or Red No" 2 of 3, Food Color yellow 4 or ete,), carotene and
the. |ike. atom bondegapppestef % heatwywer@niqnpciagernt hetrglcudéng
saccharin. i , [Wo] LV t hi i nat t

ke, 52 0fER on Ly B R o B e s 2B A AT L2,

i nventinn eanm,hé adnbnhsteredztnots ordyedto=dumam 'duti @leent atoanmahs
ot her than hiaman (e, g., .nouse, _rat, hanmster, g-iih ig, rabbit,

cat dog. SHVEEL Bouinaidnantel EenakE Moy R . SRR teH by
paoent er al kye(age, obORi €akrefieCt alo  NAVMENAUS, RANMNISIHRL If0Rn the
etc.), Wiile the dose varies depending on the subject. of

adni ni str afPefc BF5easecdsyaptign®; .Or dosage form admi nistration

o e 9, LK, Loy SEOB e S ars sl e g .

to an. adult patiéent y~ wei ght™ enenal
wi thin thedscépecof aboat5S dubhagitwedty peredayy thasedran,addve -
ccnpoond of sent inxention as an active ingredient. The anonnt

t he pr
can be adnﬁﬁpgf8gg Ph°0Re“to searal . pertinos, [01161
[0081]

As R%, preferred is a hydrogen atom.

30 Other preferable embodiment of R*' is a Ci_g alkyl group
optionally substituted by the same or different 1 to 5
substituents selected from the above-mentioned group A. More
preferred is a Ci-¢ alkyl group.

Examples of yet other preferable embodiment of R*!

35 include those exemplified as the preferable embodiments of R?
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The cenpounds represented by.:: abose -nentioned. forrmula [I1l, the
fopmula LI--ilj and the fone:la [I-21 or a pharraceutical dy

acneptable salt. thereof, or a solvate thereof inhibits HV

i ntegrase, iandheanbbecusedt asnad adthaes i ngredirgnt efreawtR@rapeuti ¢cope
agent or prophylactic agent for 25 E...I\T infefrhLon, To
“inhibit HPY Bntegrase" means to specifically inhibit tne fohen.inn

as HV integpase to elimnate or attenuate the acnj:vity thereof. For
exanple, it nean:: tg_specifically inftibit the function or H'V

hni -f:iase underAshB, ,comdifeirons of & thérPetreweiorant i ened

Experinmental E.-_;; 1 ' i.bition of HV integrase'
preferred is 'i n?f‘?ﬁﬁ%ﬁ % %é]%ﬁ R—ﬁ%%tbelﬁ %ggqp,dlﬂgn{thg%' EI Vln{Clude

i ntegrese khbibi txpinb] ipiefiess eche 'drumar 1\ iontregriaee tisnbiftbiRf of ), the
The cooroh:|ds reprossei nted by the abosem: Enitioned formula 5m[ij, .
the forri uPROPE TFTCanaeEneCFRtbal &) v Wi ge &+ TpRar maCeGtresl P R*.
accept abl e (saktjthereof,. O Fa solvate theredf can be used in

conbi nation (hereinafter to be referred to as conbination use) with
other single or pEuRal mEd§eanent ss(hereinadeerat@nre also referred

to as a,concomt r 0 A t-hod. al | I

in the ﬁ%dicanen?e%?gl%g%féyég&&fﬁégg%ﬁ%%ﬁgfgig?ogugﬁggaéhéﬁjggpﬁﬁ%%%
conpounds pepiesehiedsubytithetabowe thrertgened fdrifiewkathé to 5
formula.and the fornula []1-21, or a. pharnaceuticall ccept abl e

sol i thor spSEiES5Thr sl adRnrEr Sh D A S e S eanEE e dr ugPES
not |ingtedrerandetihey suy, besmdm ni:stigyed. as a conbi ned agent to

the subject or. admnistration, or the two may be administered

si nul t aneousl y oF*afPéeftaf nveh meEhait s aile gadiodiiesnt PhyRnay be
used as Tedi ' ' ]ﬁggg [l 4
phar rracéﬁt ?@%%Ef%%ﬁ?t%%ﬁ“%ﬂt (’g& péraseség{ne: I nan a?%ﬁi‘%ﬁ&?g‘ﬁ?tér 85' .R
The dose ofint heecencoatthantidrery fmaynbe det)er mined accdrdineg tdthhe the
dosage used clini ly., and can be appropriately determ ned

dependi ng 8ﬁ°?ﬁe°§u ject of administration: disease/ symtom dosage
form adm npsgnstion 20 route, admnistration tinme, conbination and

the Jhitf..,..:" adngnistration form of the concomitant drug is not
particularly |infted, raRdcfRETeBMpOURAd BRI PHRY ptledent i nvention or a
salt. thereof, o d the m t y
Chlly bgf?conbi negtﬁeggﬁ%%ﬁgﬁ?fé e&{b@&%ﬁ ant f"@ﬁav gagé;n%}gqéségfg%?%lllfled
required tessustapneitsaleidestbddimentong ti’nen sbDet habveanebeioned
effective not only r temporal. s ression of 'viral, growth. but

al sc probigPFWFEﬁ éiniV%} eéiﬁcWé%ﬁiﬁTﬁh?rﬁﬁﬂ?qaqé‘ at a prcionged
adm ni stratpgbsnecessary and that a high sinyle doe npy be

fregfiently inevitable to, sustain effect for a |onger period

thfc.ygh the ni gheresudh rR rolft. getf and My dosey it sitals e the
increases the.risk.of ca:aeing sine effects, conpound. of the

present 1 nvhntion Is such conpound permtting-high. absorption by

oral adm nil§PBafi on, and such corhonnd. capable of. naintaining blood
concentration of _thc adnknhstered conmpound for an extended period of
tire, 5itlOWIT *5 2 "FrCHa8i £r9H to the abcesnenti cbed,

preferabl e enbodinent s ek fthecegoupeundriobrihe preseahd bnventirbbeak@om.
a corpound having fine pharnacol ogdcal activitya. conpound havi ng
strong H VIOPAfégrasebitory. activity, a ..J.0 conpound.. having.

high. anti -j.-]LM act Vi o u I I jossilaleility.
(e.qg,, a. conpou%d %%v?nrgé%FgggrQggﬁbggnga%%g%?%%i ﬁ?@: a corponnd.
stabl e to netabokicREnzypmefeatedoppouadnwilthgdowetbimdi gt abitiirtey aten
protein and &he Fikel a wanpound having. an anti-HV activity

agai nst H ¥"%havPhg™ 1 1140% Qi41H mutstion, and the liks [ol 20i

O the conpounds of the present invention, a conpound

In the above-mentioned formula [I-2], preferable groups

35 are as described below.
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integrase inhibitory antivity is less than 0,1 WM preferabay | ess
than 0, 0land hi gh oral absorption, whose bl oob concentration is

mai ntained for a long tinme after admnistration, is nsre preferable..
[012J: USI ngothe above -nsntioned conpcsnd, dose and/or frequency a5
of admi ni stpatioh of the conmpound of the present invent ion to hunman

are/is emected RO b6 de€ressesy.PrErer abbel aefrdhi sttt I ek dhiericie
i's not nore.thag,twice.a.day; more aﬁfégame not rc@rea t:hap, once a
day to,q,, once a. day, chce in tws etc% [10 The
cosponnd uf the preSenta iGavfem:ty@dlmadam'lbgrusgd fod the twpbovemant of
virem a due to fI TV and/or Iﬁ@ nance of) i mproved condition

t her eof , pr ophyl axi %l nd tiea t“YoP "Vi'Pus infectichs, particul arly,
an H 7. infectionsant,cihorai akempm@mé& 04 tm@r;smjﬂbmmi teinwbdlments

ther eof, As an indez. of the "treatnen i mprovenent”

"ef fect", Sfd8crvase’s e \?‘ierlﬁslqn@\%lfoéfwljﬂav ﬁNA rayel ?ﬁet'ﬂétBb’aythe
partical ar 'szob'% glfogdz ¢aR. herusedi.al 01241 The ' prophylaxis of HV

i nfection" includes adral.nistration of a. medicanent to a person

wi th susped®@@0dr possahje :1TU infection Kinfectien dce to

tensfusion, infectd ons:fram » to_child nd t

10F. C)--i R %i R(‘th op‘%%a%‘ﬁ% o] A% TR Olprlefafn te ec and each is
exanpl e, adrranlashyatrbganoét@nnedl cament to an individual vvho t est ed.

H V' positie but has not yet developed the disease state of. AlDS;

admi ni st r atPon 6P YRredi cament CO an i ndi vi dual . who snDs an

inmprca. ed disease giatei 0frsALDS abtere tygatdmyt Hutywhe Ganrr i 'a@r%i Hla¥n is
still to be eradicated and. whose rel apse. of AIDS is worried

admi ni stration of alnedi darerocbeagroa, i nfection with XV out of a

fear of posible liy er d I| a e

"ot her anti-H V agth@s) er g;f%t E?%O themsgiﬁ & g%%%(g = the
be csed forsaaecnaal Haﬁlferdntglc’w‘oﬂs natib oni tihertapysd el tude famnantie }aﬁoove—
]:V antibody or other anti bod¥ an H V vacci ne or other vaccine,

i mcnost i nf&At< °8GE8n948 PnterPeron, interferon agonist and the |ike,

a rihozyme against. H a’ift \A CaLQ;all serdnyg, oan H'V reverse
transori ptase i nhi hdlt 1\6 3|_&I HIy pr o?{(ée{gsg i nﬁgbl tor, an H V.

i nt egrase i nhi bitork’ andu ﬁﬁumtmnﬂlmﬁca@mmgatéﬁxe@nta téeeptiorogen
(CHM4, C.X Co [ ni by
-9irUS andg'?%{an SE,;RPHEQ%E,%%?& gr?dgg%ﬂﬂ?(?k@%é f(%l% poﬁ y(r?lt%r a{'zslg%

i nhi bi tor optbNAasypt heetsihnhipitbesidas nedileanmentoractrichgren tHftpden

an HV fus’ on tnh| blgorn an | h2 a oni st or ant a on| st, a TNF-nr

ant agpni st | atghs o2, L9 bBEFﬂﬁ%eaF?fE b EbFC TS pur Atict sy tom, an

phospnoryl %%‘?{g'eﬂhblﬁo}ndﬁﬂg a@Bul BPOPLESHS ﬁg@%ﬁl{l&{alﬂh'ﬁiﬂs‘ﬁltu’%ed by
cholinesterase inhibitor, an G i mmunonodul at or and. the F61

Speci fic examsplegeoprt ﬁéff-l?ventei/et@é tlPstryprias esd i _G‘JrrOH} the
i nci ude % - h}ﬁgml&ﬁgé\yg%é@é) ag}vddl ne), Zdrit(IS)(sanlivudine),
e) a

Vi dex( ] anosin | citabineit Zd.aencR) cabacavir

Vi randne( R) 3()navr:ﬁapame)/1 @rcmpl oo P) oed avy ram@mﬂ%tel?s(hry pﬂm (s®me or
(del avi rdi SVi at R) tzidcvudine

v T A TR ) o L D A e EH 7 on
Phosphonoviie(R) on€av yk-achl AR) al ovudi ne (31-fluPro-3'-

dAhz. vt hym ddne) Thiovir (ttALdphosphphof Ar r| c dcid), Capravirin
(5- (3, 5ndilpRi%adr i phebyl )t hdi dl - 4- 1 sopr opy! -

30 As R*?, preferred is a hydrogen atom.

Other preferable embodiments of R?? are those exemplified
as the preferable embodiments of R? in the above-mentioned
formula (I), which are within the scope of R?2
[0092]

35 As R*%, preferred is a hydrogen atom.

38



dylnet hy3.)i m dazol e- 2- et hanol car-Pam 1c acid)/ Tehpfovir disoprozi
famarate NR)-[[2-(6-aEraho-9H purin-9-y1)-1- j5

met hydet hoxyt hyl i phosphoni ¢ aci d

bi s(i sopropoxycapbasyl ﬂazaﬂ@ﬁb'we&mfdﬂ‘m@to&) R*0%0-0830se exemplified
6- chi pro-4- ME) - - cycMr of Wi di - 3, 4- Pdhydr o- 4-

trifidero28&1 thﬁyprgquasﬂaaﬁfmm%ﬂmmyf BPCi 061N A% § B hi PR eV

4- (cycl opl Y%Bﬁlh@hc%@y;—)wl%léh ddhy dp e i d I Ry ky2 2(114) 6

gpi nazhi i none4, P41,) -)-ft-C 2,6-di af I I nopurdne di, dxol ape),

| mmunPhal , MBA9254 NBH—143 NV-01 TMC- 120, 990-81 c,; 5- 73. 40,

flg(l-1. 25 S8- 0 32 D-A4E »dbi t ahi hh, adovsdi ne,
Phosphap. : : d, BOFE 619p %6 %tra@ﬁﬁ% ECH 13520, M V-21(A
Ahacavdr Sulfate/|ﬁﬁﬂﬁhiﬂPRa andGRb £340,t ot Her634 tEW685634 rogen atom
I nc-278 and the |ike, wherein gﬁg%g;;ans a re:gistered trademark

(her ei naf t ePfRE PaR&Ftand? t fie" StoTsthET. bt canent 8apetionally
general napB$taining, bOPEGEd | Sy @XM €Sy Qind rHHeH'n\!ftE'b@eﬁaﬁgom, 1 to 5
inhibitor isclooi,o Criziv-fm(P) (indin.i:vir sulfate

c: 1-. ho. nohatey?o g‘aqmﬁnaﬂ@ctwwfmm\bnmm@\tqm AT PKAEDE)N, atom and

Nesrvir(R) (¢ v cept (4 € La

Iop|flaéﬁr FE%@? 5%%& (%ég-ﬁﬁg gﬂ?l %ﬁé€%¥%a% ?*a(%%ke or
(ritchavrt dapdeaent) 1 ﬁozEnswb$t1hu§nnBzﬁeiected from the above-

H49- (4a, 5a. 6% 1-1, 3- 1i " K3- am noPhenYl i nehY1l] - . hexahydr o- 5,6 - dd
hydr oxy- 4, mon Fogegpﬂ§?ﬁﬁt%yl) 3-tthid.pa pin- 2di net habesul i onate),

ti pbanavir-1 (1Rpthdr-pretbdire en%&ﬁflt}ﬁélts"l O'fh)R(';Er> e -tZroRX@xfplified
-phenyl ethyl -6 -propyl -2b -pyran -3 -

-Ctriflucipél @éﬁnpryffeQabb?rfﬁm%men%@ﬁane)m Fggu aagve -mentioned

2\ N T5(S)  Cheht bl oxybag bony am o 4(Sie b

pbehyj . r||aet xanoyl -vaai ne
nethoxvethwpéﬁamlde) FNI -272 (R -N -tert -butyI -3 -E(2S,36)-2 -

hydr ox 3 -N xyacetyl) a. ino -3 -
rr)ét hyl%/hl opr bpa|[1 vl Pam PFSQeﬁ}éegoxéh%%h%a% 95 -diviethyl -1,3

- thiazbaid.ine 6d4nh=0.8eboxsEmn d@abocﬂl\Mé}ﬁzengJf V226, £ 1025 -Gelrp 1531 oq
buckm nsterfull erbee, - 944A (14) 0944 ( 2(1.0 -hybroxy - 1(§

- bhenyl rret ashyhel pyef%wlye mbocpznenttﬁerp'@ Rf’L@pt ther ahyVﬁ‘eTt“ﬁW}OD?@ S)
-Melt - b
37wl ate) PEBa (Lo S RESE oty Ty ﬁiﬂpde%g“%s et hy

-oxy)phenleQSb@nylanlno] -1 - oxabntyl) -4 -

-nethylphenyl)ne 0] cakbonvi R);,-5,5 -

-thiazolel, I:NS \él%sg d? %y ‘?g 2, 95° 1%5 hyésfallgﬁl} altoms BIE (e
-dinethylegaﬁé)tlﬁgdroxy -4, 11 (phenylnetny|) -6

- H4- pyr|d|n%I)rThenyIjrnethyI]

viritaazat tPa@BPécanedi carbozyl ate), 1, (4R 5S7Pj -1 20-amino - 1M

-i ndazo yl met hyks) z 3 -butyl -5,6 - dibydrcyperhydib
21,3 d%aze| n-2 gonéé} Rl?g?gg%w%%ssm 49, Fax -n5 -35 -944,

VXH* 65, TMC - 114AE| BSar bbeéaareir isodi amoFosanprdnavi r cal ci um
Darunavir.%ogwéju385, R-944, PC-033-4649, 2c-15% and the Iike,
R® is a hydrogen atom or a halogen atom.
As R%, preferred are a hydrogen atom and a fluorine atom.
30 [0098]
As the compound of the present invention, compounds
represented by the above-mentioned formula [I], the formula
[I-1] and the formula [I-2], and compounds described in the
following Examples are preferable.

35 [0099]
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r 012:91 The biV integrase inhibitor is exenblified by S 1360,
07010 and the |ike, the ONR polynerase inhibitor. or 022 synthesis
inhibitor is ,,,enplifiebi by Fbbfluvr(R), A6H 26443

(E-2',---"-di dehdehaertQ@@xaalﬁyf&&&éﬂﬂa}m@ L1 B2, 33e4Srorouhdis
=it vd r.bxy -3 - dr bxynetnyi) -2 - netnyl ecbcybl cpentyli bbaniee,,
cal ancl i de r@mﬁseﬂsdlm thg1ahove s hyhied 2 Tiidycdridxy the, 6crovis
-tetr----3mBthyl o5q4cnRrepYL 10, ESH A6 of h

-b6Ho" itri pyTal>j :—mcal ano?agd1lnu EISC-]%SMQZ J?%Hia icje'%;gb?%f %llrstO érr%fgglred
1. 53caci or t@va§cthbacampbum@x®f a’chlt*:) Rubidrecamvand itche  iskebe the HeVt
anfisense dra oze tieb b cIVri . EM nd the like, th

ot TV anePBBASCrF bORER T1. THHAE |H Srdinn fCd TYPRIR 6 Che
PR() -367, plaasaﬂ ﬁytaﬁtwﬁ:R) ,Exa%l@&h(e@%famhbmed&)a ER1 € 446h an
(C(PS antibody), 'Anti-CITA-AMIt and the |like, the H V vaccine or
C)til'er vaderABNiS exéfpl #f P&t byl th ;AR TACEFC 2ABSVAXER)C with an
fter'ane(Rﬁno%bynge4ga¥éccén§alf"®ﬁ@@%ﬁp(%%ﬁﬁh&?bd%%14% % G¢l 08 nHLY
gpl. 60 vaccine, HV pl7 vaccine. H 'V p24 vacci ne, vacci ne,
TAl phaVax Vectbt asyst engt ‘c}aﬁalyp@z gpl50 vacci ne, Ant| Tar IWA F6

Net vacghne, HV L cc ept de 249f

M. Po3oW TEC 3BESPAIT QLB i iaﬁ?t“élrtohn At St 8 égfldv&EErng)e salts
and the |iketht hgdlﬁﬁthﬁibkﬁd’:cmchdi |r|rttteﬂcerm1ma,q%m$tums: exenp! ibhicegnby i c

Som feron(P), MiltiFern(R), interfern-T" Reticul ese, human | eukocyte
i nterferon®féfd tHETPPKeM! ¢ hat CERS Antafyoni’st- is enenplified I's by

SCH -351). 25 andEkQ L Ekeg £t he. nedi camant Actd NG .0l HHde%ﬁcﬂ%de salts
ezenpliTied b GprI 2 (biyeyi-prolvi-olyoinaral Oa) and the |ike

ttae HV twsltgnoxﬁhit@l @©1d1 snakempt i 4G ed m}amqmgi, Cltrlc aC1d

(1, 4-bisf3% 4-d or an |am‘n0] di um

sal fonyl ] na[f)l&%ﬁ égﬁé %fggrg%/%] éenynﬁa nydr aszugr?e %%25]9 tartaric
Synt heti ¢ Roliy;, Tyecitc COPidt rtriftm:fbal\dféi:lcb%rmaf us;ldmonEE- 213909,

PRC) -542, MJtuwttlde and the like, the IL -2 agonist cr
., al t agoni §F°PEPeZenpFfi B %t%?n?%‘fjeﬁqlé%%ar?l% egﬁr?&?é](lﬁ)onlc acid, p-

Prci euki nOR), uMBEYLKEBE(E) 2 c Nt akMR.1)e and 4 he |ike, the TNF -a
antagoni st is exenplified by Thal om d(P) 2s (thaiidbnide),

Ram cade(P) (InfEKxipabY, sl tlat esahd the Iarkelnqw@rac @a@@os',maslele
|nh|b|;2@r e fi a dtheI| f|n

nucl ef , si dgbgﬁgé Hﬁ/l égt%¥ ﬁrﬁ\ﬂi éo‘—% i Sé‘arhfenfﬁ |sf ed by g %52

-omon -4 amJnOnﬁ.(Jﬂ pevlYl an@: the hvikepyrrol e[ 3, 2--di pyrh- Tddl no) and

the like: the apo R/LS a@%‘?}ySt or inhibitor is e7e.: Ml jfied by
Arkin MM M e " YR E2 10" Wi 2 U SCAE3 L ometyl e lude salts

abuf enyl eng) + hdhEBLHOXN i n s, @f%{WyIéh{Hg'fgrlmék %hﬂQﬁp)t%ﬁ@t%§§amlne,
li ke, the cholinesterase inhibitor is exenpl i f by Crignez(R) "and

tne |ike, andanhealifaei abwbdmiataniis, &@Mh&n@@myla,nenhx( R),
Heok
e e pe N BT Bl SR D T T T e

tetr achl or ddegaoxhdeysehité ony, NPed tthan y RROnBA? e SCHiHD,, 4285t91ne,
AND- 010, AK-:4Q2,rEirvit rav:oa% and the i ke L01301 51 n addition,
Neur ot r opi R{RY; lE?daR?a‘F?%? PO RLD Jrr‘(fen(nl%gluﬂﬂqecépfj( Rpe

| nacti vi n(JleePRO 2000, Rev Nil .0 gene, HV specific cytotoxic T
cell (CT': inmunotherapy, ACTG protecoi 080 therapy, CFA-therapy),
SCA bi ndi ng pr ot EGWPF@SOOtOZIh%o?@lfeWintaéxdffmjﬁG::a—C-igiz.in(qﬂJ:uIdEMSQQJZs

)- 24 ET h % ) . IV%J§§) I(%.m'nx
vagl nal 5 CY”!C@ g% Q‘?&ﬁnr{le 5%}% Cf%é Qlﬂ)&{ 2@7 ,c -45P%, the
like.
[0100]
Each salt can be obtained by reacting a compound
represented by the formula [I], the formula [I-1] and the

35 formula [I-2] with an inorganic base, an organic base, an
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AbSgag2, -SG -777, 1A V-C, :STIR -2bb and tne like are exenplified,
f.01311 The COWOUNd of the present insention can be conbined. n5
with one or nore (e,g., kinds of othex anti -."31V active substancen
(to be & eanehentiedatoqasapthesaantizdHY Agent shirdnd usedcasdahg to
anti-H V agent and the |1 ke for the prophylaxis or treatnment of E:

i nfecti on. 2Agethed" 60RER BATI SH V agents' and 'ether anti-H V active
substancesfoﬁgl e used for a 20 noitipie drug ccnbination therapy

wi th the conpound of the present invention, preferred. are an HV
reverse transcri pnaseei phebetorimneshtaiH A priutee age rmalvichittionl 17we or
three, er even eater, nunper' t di canent s
Gan be uSed TREEBEENELbno whe PRSI EE Bsehtt Ereiiy
having di f.[IE ahemabract hon125) nech uitans imsane 10f2 1t he rprefrerable
esaxst.bner-,s, In addij:ion, selecMlen of nedicanents tree of siM
ef fect dupFPeéafi BRthshpreperapfes 401 U 2]9-, 1 hycggehlopfgle, 2

2... .. ambhge-8bnibei6en; | Lo gEL L offy Al JRALEAMRNLR INGlude 8,
conmbdnati m~of a group consisting o @faV|renv, tenef ovir,
antrici t ehihzerobndinhdedr 2 nedifolmavirdeat ezdhavdddunr isedavi r
indinavir,[rhhgiav.-::rlopitavin, fitetavir didanosinel arvudi ne,
cidcsdiﬁ%diga 0si ne, stavudi nedi danesi ne, zidovbdi ne 4- |am vbdi ne,

st avuddne e | andvudi necangt &ends byidorgdur Citahdnen tanMst/he heorpewnd 5
df the preaent in\fention' ,lidelines for the Use of Antiretroviral

Agents in @FWJIHF@C?@Hm%H®I{%‘%hd?%ﬂdﬂ?%é@ﬁﬁ&l@Mkﬁﬁ%lEG}FZOOI).

Par ticul arby-pretenteda.i $ya;crnabined use of, 4vo,agents, withy 5
efavirent, indinavir, nel¥|naV|r, tenofovir- i: entrioitabine,

zi dovudi nemelekanf, vidineolache tonbimet usedf arlt e sagentcempiasises

ni dovual pe 1 Ln nefovir 4 |am vndi,ne, tenof.ovirniclovedine,
tenofovf?e%§§%¥§%§2?al%§n5?§3{§e%'%%J%?rﬁﬁﬁ%ﬁ_QQ§%ﬁﬁ§ﬁQ% &8@@8&?@?' Toe
tenof ovir enilvhckt abi pecrentivi¢id aehnelamdwidiag,y emddoeisbaki Re1kEte,
zi dovudi ne, entricitabi neefasixenz, enitricitehi ne nelfinavir,
entri.citabdfie 85 AdinAVFAZRe net f1mavitd &Ry, mLinéY el nasily hvdrate
zi dovddi neoenghfii pavikef avir enze el finavi ry indinavidaief ay nenn
laadn-.:.c.th)..:=2." efasgxenpzi dovudi ne or. efavirenzindinavir,

[ 0103] acetppiticente, of ¢oOMbE Heth@dhlmicat rathoirodtier icenpdunteof
the present | ntion can b ndai.stered sinultaneously with. a

medi cam%%t EP%gégnése%p%%s%%ﬁ%gﬁb ?tokhef % ren}ueiana[lfﬁ]ér ecgloeng&ﬁ u;Lr‘?t [gr &é) and
or admani steeedoabhucertain] tim® tid ermvad s, CO In the case of conbied.
adninistratign a. p't)axmacephi cel conposition conprising the

conmpound of ¥ Hé]present invention and. a conconitant drug can.. be
arh’sinistered, AJLEIpatively, ébﬁggﬁﬂ3“¥%ﬁféégnﬂéﬁnﬁyﬂﬂﬂeo&ormula [11,
conprising the conpound of the present invention. an(l a

phar maceut ctal feonposi { Tohl conprilsd ngpanconcomdlantr dr wdammpdeetically
adm ni st er e T dministrati route of . the c ound.

of the %?eggﬁ§8?%%g%t%%%taQS?P?%%IC%ﬁ 9$u§5§ﬁﬁﬁﬁéi%ﬁ1or H@@ yab@eFH8d
sane or dikhewenperpse:-7,4,1 1 In the case ef a conbined
adnirdstraii?n, t he conpound of she preaent invention can be

admi ni st er éd-onée a day or

In addition, there can be various isomers of compounds
represented by the above-mentioned formulas [I], [I-1] and [I-
30 2]. For example, when E form and Z form are present as
geometric isomers, and when an asymmetric carbon atom is
present, enantiomers and diastereomers are present as stereo
isomers based on them. In addition, when axial chirality is
present, stereo isomers based thereon are present. Where

35 necessary, tautomers can be present. Accordingly, all of such

41



several tines a day in a single dese or u,01 nt; to 1 g, oe

adm ni stered at 0510012.0)2 dose, The csncom rant drug can be
adm ni stered at a dose generally used for the prevention O treatnent

ot an 1-iiVEohBkecthanm: fon-example-aty.a %rﬁfﬂn%a@%%@i oh 0nQl AP L0, ¢
3c'llUernatively, it my be asimnistered in a smaller dose. 1nl135i
Now-, prod&i€Ei RhcAeRhodsvertitie. cdmpalmed cofipphadppéseht Paveatfon are
speci ficall; I r rti 3
spoct {1 cal LyuSapLal 06, LLoRENETsod I, ALASEILE JiSLLAD Lachte by
of the pregenducnsenmebmbolhEemr@@rpmﬂdﬂmanmsmpxaﬂmrabéeapphdpbhateIy

hah T eacti ons or ne a reasonabl e_step or a
Sl SRRt SR gk Co ¥ 1% agprepAPAfeand one

substit uenta€enyerSHORA: { GopY ek S OIE%é)rtkféH tder idicfrecat-kenrabie.
substituenti step may be inserted between respective steps. Wen a

reactive fuféPPonal group is present, protection and deprotection may
be appropriately_.p t r e

reagents ot her %‘ﬁaﬁa{i gg‘grqex{e)“r%%%ﬁ“%‘;% %ﬁq%rv?/%%;tf eryugg% fginula (1],
appropri at éheTherstart i hgl COMpOUDNS fwhosel pr(ddidt imary. beethgdsaarernot
described are_commercially avai Table or can be easily- prepare& by a
ccabi nat{ oh"8f PRRGWN synthesis reactions, riT:t.e conpound obtai ned

in each stepican be purified by conventional methoda such as
distillation, so recrystallization, co.h=1 chromatography- and the
like, In. some chBedddihedhext GHEP Y 1o arromed %vﬁﬁﬁﬁuﬁ0¢@@ﬂatdé&,
and purifi i I 1 =kh
tenperaturgﬁgnggﬁgul? Y igc?ﬁge%%fig%%%ﬂgigﬁg%H b%ﬁ?%ﬁ%le? %lEh an
f1f. -11 anlﬁOheph4KELewﬁ -frent'ioneds prodcti or met hod. 1-3, COnpoi rnd

(1 {OT@;gh i s conpoundwherein is C. J.-1 can be synthesized by

th folfomnng thod, 111411CH;11 thli rl 1.H1-31 E -1-211 9.0,

(in

As the compounds represented by the formula [I], the

formula [I-1] and the formula [I-2] or a pharmaceutically
acceptable salt thereof, or a solvate thereof, compounds
represented by the formula [I], the formula [I-1] and the
20 formula [I-2] or a pharmaceutically acceptable salt thereof,
or a solvate thereof, which is substantially purified, is
preferable. More preferred is compounds represented by the
formula [I], the formula [I-1] and the formula [I-2] or a
pharmaceutically acceptable salt thereof, or a solvate thereof,
25 which has been purified to a purity of not less than 80%.
[0108]

In the present invention, a prodrug of a compound
represented by the formula [I], the formula [I-1] and the
formula [I-2] can also be a useful medicament.

30 [0109]

A “prodrug” is a derivative of the compound of the
present invention, which has a chemically or metabolically
decomposable group and which restores to the original compound
to show its inherent efficacy after administration to the body

35 by, for example, hydrolysis, solvolysis or decomposition under
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0.>c,"N. :7?: H 1fl-,111.. :01391 wnereinano F:.11" are the

same hr oifterent and each is a hydroxyl-protecting group such as an
ab. etyl group, a benayn 5 gronp, a nethy:|l group, an ethy" group,. an
i sopropyl ghoupplagiarretdndisiiloyis. group,na udasetthybsipll gk gnavapsaat, not

tart - butyidisri.ethylsilyi ou a trilsopropylsilyl group, a
tertbstyldfﬁﬂ@ﬁ??gﬁléiCaygaﬁggnag%%e iikb, RIL'"' is a carboxyl -
protecting [griosp such as a nethyl group, an othyl grbsp, a -is benrvi

greub, a tert -butyl group and theXu' is a hal ogen atom sucn as a
cni hrine atom aThBPoRFAGTAYoAT anel t hecdi KT arciitiiver foynbBoPs Cariay

each as Qe%%%BQ$@i%B°E§685%EJﬁéﬁinf@ﬁ%ﬁéiéh5§Fm€5rgé¥¥%g'bf[% t%r'

can be hbtai ned by Int Ing 8 prctecting group 1ntothe carboxy
gaoup of chnpkund according th a known fflethsd, For ezanple, when

P.1' is a T%%EH i group, coarTont,H can be sbtained by reacting
car:it:gon& LE~--1-CCwith 28 trinethyisilyidi asonethane at a | ow
tenperature to reeampespesat tiie iN-a b NG endfi Moxed rsohventisuck as
tetrahydrcifuran (THF), toluene, nethanol, ethanol and the |iKke,

0141: StepT2acEoiffoliHactHERE L -3YO¢ah be 'obt &iGTE BN it rodweirFgeat
ha{ﬁggnlﬁtQQWén%iéﬁ,'QEQhCQQDH§@¥BX%§i§#Od§9 éﬁ%ﬂyﬁyln%r%%pé'a%ﬂ%%nggoup

e or exanpl e, when I'e a broni'ne "atom conpou
LK--1-3] candbghebfaikned by reacting conpound IT -2] with a.

[0112]
Examples of the hydroxyl-modifying group include acetyl
group, propionyl group, isobutyryl group, pivaloyl group,

15 palmitoyl group, benzoyl group, 4-methylbenzoyl group,
dimethylcarbamoyl group, dimethylaminomethylcarbonyl group,
sulfo group, alanyl group, fumaryl group and the like. In
addition, a sodium salt of 3-carboxybenzoyl group, 2-
carboxyethylcarbonyl group and the like can also be used.

20 Examples of the carboxyl-modifying group include methyl
group, ethyl group, propyl group, isopropyl group, butyl group,
isobutyl group, tert-butyl group, pivaloyloxymethyl group,
carboxymethyl group, dimethylaminomethyl group, 1-
(acetyloxy)ethyl group, 1-(ethoxycarbonyloxy)ethyl group, 1-

25 (isopropyloxycarbonyloxy)ethyl group, 1-
(cyclohexyloxycarbonyloxy)ethyl group, (5-methyl-2-oxo-1,3-
dioxol-4-yl)methyl group, benzyl group, phenyl group, o-tolyl
group, morpholinoethyl group, N,N-diethylcarbamoylmethyl group,
phthalidyl group and the like.

30 Examples of the amino-modifying group include
hexylcarbamoyl group, 3-methylthio-1-
(acetylamino)propylcarbonyl group, l-sulfo-1-(3-ethoxy-4-
hydroxyphenyl)methyl group, (5-methyl-2-oxo-1,3-dioxol-4-
yl)methyl group and the like.

35 [0113]
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a bom natich. reagent. (e,g., bromne:, trinethylphenyl anmmoni ux,
tribrdm de etc,) at. roomtenperature to under heating solvent such

ae chloroform nethylene chloride, acetic acid and the |ike, [Dl421
Stp 3 Compaunted lofl-t4le Caharhecobt adneddbibsiint bUUChADu@ oral

protecting gronp int a hydroxyl group of canpound-I_according. to a

knewn mnet th.epﬁg?tJe‘?&h?rpﬁ%% \ﬁﬁeﬁﬁglﬁtbe u?legr GUPTUEBMpIUAE L 7. 5 AN

re obtai nedybyp, r&ﬁﬁéiﬂﬁ)ﬁ%ﬁ@?éﬁt@i&ﬂlv\éﬂ@ eazyhe hahhdes €118 xa bENZY: 5
a

chl oride, bencyl brom de etc, roomtenperature to under heating

in the preSeéfteddfed bacd suchaastPot, assinnlacsat el potassi lrme drop,
car bonet e, pot assi 0g I drogen car benat e,
potassiun1pt%s%ﬁ?%%gFﬂ%gﬁétﬁgﬁ@%ﬁ%ﬁ?ﬁgggfﬁ%&lﬁghFgéeﬁgghgg%%éte,
cesium car honaté, sodi um hydri de, potassiumt---but-, oxide,

[ithiumisopropylamde (LOA) aad Lhe |ike The solyent such as
NNt o { o nEE R e KRS RS U PEHAE S e MR, ProSeat onPEFRLaon
1,2 - dinmetbbyyet hangnt 1 KErv t@byene w@nd t he dhikea 31431 Stepodieund

PU-1.--6), cad be obtained by subjecting com dound .
t12?C0OL. | 2EPTI {IfY CrFe@et §dnt Wi th coirp )| Ls- Progiced Phegniesencgely

of a pahd adim cat al y&i; (Ke1 g,
tristibdnzylidggiacbtghg)&ingPg%Fd%%ﬁifDmpound ESPLEECHFes: By b

tetreki s(t £Pphenyi pt Dsphime)patiadi UMI01 ceandhe formula [I-2] of the

bi skt ri phenyl phosphi | I'adi um(ii) dichloride etc-) at |
Cemmer ot ur B BCUnaar MOACTng 1 . 8° bl VA Suchs s ANKE Rl THT with

tol uene, 1z4 idioxane andd he ki KearftofexSicaprnef erabbeapr ©gfess of
the reaction, a_|igand fur¥l)ptiesohine, tnibutylgdtisphibe etc.)
i fey b8 fuRfReFdddddd @ method Egpvwazimple e BoafgELcalofialsl of

derein ms 13nd-6ab. e oht ahaed Loithe same EBApeE: as: iﬂhétc%glfﬁféez

and step 1R 3 of the Pel ow neti pbed Refetence Exanple 1,
Pr pddct i onraerhednie by the f@mwclonpdundste f83<thlien [fhé] or the

bel ow et Lgnge P pSuet o ethed e sarpound. (s 28 el o
can in synthesiizedhyrddie ihokhewbngrimidad,ca[10k4bposu009a vGes 2-21
*- Stet) 1 1.1-2-311 Step 2
depending on the dosage form, the dose and the like, and the
20 like. It is, for example, 0.1 to 100 wt% of the whole
composition.

Examples of the “pharmaceutically acceptable carrier”
include various organic or inorganic carrier substances
conventionally used as preparation materials such as excipient,

25 disintegrant, binder, fluidizer, lubricant and the like for
solid dosage forms, and solvent, solubilizing agent, suspending
agent, isotonicity agent, buffering agent, soothing agent and
the like for liquid preparations. Where necessary, additives
such as preservative, antioxidant, colorant, sweetening agent

30 and the like are used.

Examples of the “excipient” include lactose, sucrose, D-
mannitol, D-solbitol, cornstarch, dextrin, microcrystalline
cellulose, crystalline cellulose, carmellose, carmellose

calcium, sodium carboxymethyl starch, low-substituted

35 hydroxypropylcellulose, gum arabic and the like.
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"C?S H [0146] wherein Rua is a hydroxyl -protecting group such
Si:. acetyl. grdum L5 Penzyl qt-oup, nethyl. croup, ethyl. teup,

i seprepyi group, trinmeth715ilyl groo, triethylsilyi group, tett-

hut yl di met hyl si | gikaepoup, eoptopyi&isydt gfoup,” tietdl-ude carmellose,
but yl di bj | enyd. si_l yi up and. the |like, RIThis a,

car boxyl pt &B&I‘Fir]@s&r ggﬁcga@h SRURRHYTE gi U et A igF oG FP e Y L

group, tertsthirvh, geouRcaRde11b8e | bke; uRnd- 08l 5HHR0l s Ave #AGh Sy
descri bed above, 101471 Step | conmpound pc--2-3] can be

obt ai ned byYEEREYPHEPEOAPOUREOFE, - N Pu @y ormodredty 1cz]l latlosE3' 1C to

roomtenper:qu;,lé it | I t ch as t)Mf | DWVA .

di met hyl sul o%?&ggﬁ%\g%??élrﬁ?a?%?u%ﬁ% laia%'t he like, in the prebence
of a base subh asxsodiem hydrhde biliddtiunbidisepbepylramydeocpylcellulose,
o bR RS, SR st
N, N-danet t yl-erram dedt ret hybagetial @&d1atoomdanianaly eda wndefn

heating in a solvent such as acetonitrller THF, chloroform ethyl
acetatbh, metRyILenanflotbhl b¥kde, toluene and the like, 1(.1leM Step 3

Conpoun |-2-6 o] L ned. i ng, a a i
odr s do L Hans and ERREFTRor e oDl . & R A R T
di ssol ved knlacsol wentl; sacheaswbDME eDMY e DVBO,tHEHR, i keal uene an& t he

like at -70"C to_roomte raturg, reacting the conpoundl with
conpound (I - 2-51E§ﬁlag}?§g$fn§?esaﬁébwqqpq - Safdgeesium stearate,

di i scprocyketbybensneaestthecdikeand 0480]1ime Step 4 Conpbund.
ii-s 7] can be obtained b% removi ng- the carindy. b-i nccUnmdti ng group
y

RLa' of conpoun8*fFTP2e81°by e kntwh' et hodiclrsic exeanplied wiésyhethanol,
bt ai ned by SETFF g abnptnd T4 3060 a1 & ow Tempenat ufe 1 6 dnder ™
heati ng | nengi ngkeloke.

Examples of the “solubilizing agent” include propylene
glycol, D-mannitol, benzyl benzoate, ethanol, triethanolamine,
sodium carbonate, sodium citrate and the like.

20 Examples of the “suspending agent” include benzalkonium
chloride, carmellose, hydroxypropylcellulose, propylene glycol,
povidone, methylcellulose, glycerol monostearate and the like.

Examples of the “isotonicity agent” include glucose, D-
sorbitol, sodium chloride, D-mannitol and the like.

25 Examples of the “buffering agent” include sodium hydrogen
phosphate, sodium acetate, sodium carbonate, sodium citrate
and the like.

Examples of the “soothing agent” include benzyl alcohol

and the like.

Examples of the “preservative” include ethyl

g
|

parahydroxybenzoate, chlorobutanol, benzyl alcohecl, sodium
dehydroacetate, sorbic acid and the like.

Examples of the “antioxidant” include sodium sulfite,
ascorbic acid and the like.

35 Examples of the “colorant” include food colors (e.g.,
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m xed. sol vent of hexane, chloroform nethylene chloride, ethyl
acetate, toluene, 1,2 -dinethoxyethane, 1.4-dioxane, THE , nethanol,
et hanol, 2 -propanol, 07,130, DWVH acetonitrile, water and the like in

the presencecof cacbd sughyas s &ol ueneal fenic acdid.omat banesulfoni cpg-
acid, boron trifluoride, boron trichloride, boron tribrom de,
al um num t FPERIFBPEdENIhyaF obhF®ri ¢ acid, hydrbgeb. broni da,

phosphoric acid, psulhfYELCoaci g a&%é&ﬂq{gd,ag{éﬂtm ubraacat is¢ -l iglnd
the like. [0151] 1.0 Step 5 Compound [1-2-9] can be obtaine

by convert isppieonpeindtpss 2am] gt veweild Thiare de dpe ra skwowndnetizod,i ke .
and furtheﬁpﬁﬁggting t he conpound with conpound [I-2-2]. Specificali.

cui r pound. 9] can he obtained by cobverting conpound [I-2-

acdd. chloride wrhh ahaehbhosinati ng-apentisiuch @S toxalyiesehkoriindent ion
tni onyl chlori de, hog hbrus trichloride and the |ike at a | ow

t enper at ur o FoBM 't BrpeFatUreCt el %i pl e mMi¥ed $61 renfagfals
hexane, chbenet-otRknNBLhyhene. ¢hl ardde, ethyl acetate, jtahdeng, g1, 2

-di mret hoxyet hane, 1,4 -di oxane, THF and 20 the like in"the presence
of a catal yePelanoant  ofcOVFsWhe? e hretessarlynrssnd sheact i Agntkeey etc.)

conpoun i.t.h, ,coppo - 1,.[015 r oduct. i t? -
A CompodhdF 5t Gacht Ea By FREl Lo RentiRasd Tor A T1 1 L4n vBgous
sypt heei zeddmbyitheaf obhowt ©ig) metrhode [t0elb53ke vStepsl depending on the

L LIy el EPRECLLID 0 S oo oL eyl
group, N. - Ngmedpsttatton Autys diqetid eldpd . tadd soprEDW Sithyl (gkknpor
tert- butyldiphenyisilyi group and the |like,is a carboxyl-.
protectingoﬁﬁguﬁd§ébﬁsgéaﬁ%@%y¢oc#Qnﬁﬁu%ﬁfﬁﬂt%ﬁﬁﬁuﬁbq@§hﬁvﬁg@¢0upbout 60
tertgroup §89 Egeggh59a15§:%?tﬁ§na9héngggpé of about 1 mg to 1 g per day,
based on the compound of the present invention as an active
ingredient. The amount can be administered in one to several
portions.
[011le6]
20 The compounds represented by the above-mentioned formula
[I], the formula [I-1] and the formula [I-2] or a
pharmaceutically acceptable salt thereof, or a solvate thereof
inhibits HIV integrase, and can be used as an active
ingredient of a therapeutic agent or prophylactic agent for
25 HIV infection.

To “inhibit HIV integrase” means to specifically inhibit
the function as HIV integrase to eliminate or attenuate the
activity thereof. For example, it means to specifically
inhibit the function of HIV integrase under the conditions of

30 the below-mentioned Experimental Example 1. As the “inhibition
of HIV integrase”, preferred is “inhibition of human HIV
integrase”. As the “HIV integrase inhibitor”, preferred is a
“human HIV integrase inhibitor”.

The compounds represented by the above-mentioned formula

[I], the formula [I-1] and the formula [I-2] or a

Ly
L&
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h-). protecting. group, such as benzyl omycarbonyl group,
tert but ox7oar bonyl group, benryi group and. the l|iks, and. other

symbol s are each ae described above- LO0155] Step I. . Conpound.
[1-3-3] camrkernebtainediby keashingl&oppbunthered ,1bWat Bcoerpebhticreor
HE- -3 -2], wherein am ne-protecting group rg3:-. is renoved in

advance acéordiPfiglsed ankReWhlnaet Hiodatr ¢ oom tehpér ature fes rendér as
heating in a.,,SiAglke,00sAl X 0 for di.chl;er ne,
anF, DU ORE T80 Seeram 1T Te AT - al et hokydt Rare, TThiyn

t ol uene, watereandfthe tpkeg¢ ahdocyeféziay the cenpoundriinanie drug) by

presence_of a base such.as tristhyl am di i.sopropyl am ne, ..

dl i sopr ef)ylaetcﬁﬁvgﬁitﬁg?a%iiIﬁ%é%? y%%/%%%g neé?pjsoéfﬁqgr#lc%kjl?oﬁlgtdé‘,cament
pot assi um garhanat e, sodi um hydrogen carbonate and the |ike. The
cyclization reaction can also be perforned in the presence of acid

such as acetic acrd, 2prtol tehestPt ohf T EIW HetREnESTPPSRICS g6ipgesented

boron triflyoride-BoEORtFi ShiGt Fde,DOrom tridyr o a1 -5 (1-17 and the
hydrochl ori ¢ acid, hydrogen brom de, phosphoric acid, sulfuric acid

and t he |i Kermstlep [2-Cénpoundcaing bea obt al ered. hye acapoving tshe t thereof,

hydr oxyl - i r Lng.gr R13' -'_of conpennd [J-H 3-3] by.a kno
met hod. lffor&e%a%?g’%%\?mgﬁegﬁgfbr%rﬁ%c i%%n%?qglﬁcpan:jcs dzf enlzsy}rlo rc}&bn,lte !
conpound. [hp camybeagbbai aecinbytstiédrifng conpawad pbedt3toatha. shoywct
tenperature to roomtegﬁerature in a single or mxed. solvent of

hexane, chlPdr 6f8rm-SrethyPeneCEhtof i d& TBthyte iaimiddet g & t ol uene,

met hanol , %tiﬂl@'l?tanegps@?()@ﬁnﬁ1ce'rjt7asﬁl thoft 1ndbo¥aNe, acekoniitlide, they
water and the like, in the presence of acid such as hydrochloric
acid, sul f@eivcbacided ahydrogenchroni de; prosphor i acikd,t acettisgning

o vent = m 0P BT e et ST A T £ Cotpats T ier L i%h Bna 2
above- nent iconedmpteductiron. nettwdidse3 ((fcamheespondinngahe theg may be

follow ng. C ouhd [I -4 -3 can be ht hesi zed. ny- the follow n
met hod . gSf@%g f‘med[ ﬂg‘éTrﬂff%%;t%%}P%i%F?‘Eﬁﬁ : Zbl-%utcaéfly' @.nidng-a% be
C1KOt 1P suebp;-cggriatbgpt Y& XY 68k DONYo e OUP. ot e ERERIUNChoNYI

group: bencyl m s:ts.o0.-.:),,s and the 'liken. and other symals
Step | Conpéuaditirebtiannablecdsom ayeomrer ciedae dvai abldeicempoand on

by a kngwnrgﬁkg9dahﬁi£§§€£§gi¥%t{ﬁﬁgvr%%&ﬂqﬁgkfgnE%nd the like. The

administration form of the concomitant drug is not
particularly limited, and the compound of the present
invention or a salt thereof, or a solvate thereof and the
concomitant drug need only be combined.

25 [0117]

An anti-HIV agent is generally required to sustain its
effect for a long time, so that can be effective not only for
temporal suppression of viral growth but also prohibition of
viral re-growth. This means that a prolonged administration is

30 necessary and that a high single dose may be frequently
inevitable to sustain effect for a longer period through the
night. Such prolonged and high dose administration increases
the risk of causing side effects.

[0118]

In view of this, one of the preferable embodiments of the

Ly
n
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5 low tenperature to under. hbating in a single or m xed sol vent of
TEE' , nethylene chloride. chlorbform LI.M, ethyl acetate, toluene
and the like in the presence of a phosphorus nascent sueb as

triphenyl pfmapbuna, odi phenyl A2=0y Ti ydn)phaos phSHe.cht HobgbyhphesphiiReing
tri-tert-bntyl phosr.hine and the |like and an | o azo conpound. such as
dl | scpropy|hé£8dﬁt9§f>58§w%t%y oF et Ao dartoxy| ¢, such compound

N k1, N, N ethagethylezedi carbxam 98y concentration of the administered
(azodlcaThonyl)dlplperldlne and the |ike, and. the obtained conpouné

is furthercpméauéd ﬁprhahyﬂxbﬁmd@ﬁtpﬁrxﬂﬁnni &ipist-hal oyi group to give
am ne ¢ conpay 5 [0161J Step 2 Conmpound [1lis reacted with a ketone
conpound” or ala hyde conpoland at a. | ow tenperature to room
tenperature i n SIsokuentismcho ashdOMhLowdceteeniitonielde, prerfe reblier of orm
et hyl acetaégppﬁnethglene chloride, toluene and the like, and the

mnture is BanF ?ﬁet%?e%%WERP 9;rﬁﬁﬁuﬁﬁﬁfe§§eﬁpv§ﬁ$ﬁogsa§8d?um
bor chydri deom F@dhanhéﬂﬁgef%é(b&ﬁé)ﬂﬁ{éﬁdl%lm he ihiike t@ igntrodwee

substituent al into the am no group, of oonpownd mhereby conpound
[1-4-3] carchecsbtalaed)d 25t [@162]11, tre:cothircts ombmétiod vl a5tdivity, a

CO”DOU”g?”'c mp%kgdt R%Vf‘p%h 180 oduct 1 ,oR, {‘é:éﬁl‘:vqﬁ‘?‘/gﬁg'gp%'m Gnt %'a%lnig

conpoun n particu eac. h

nydr ogea adame bheaGratidihitg [4. @awbnxyﬁqﬁﬂnmpmemﬁn@rhlgGOceNBuQaRb
whereiri Rn and RL are as described all xve a% t he ot her

al kyl group B 22GsRAr Tyt Js*EYuﬁ‘e%‘?mwmlﬁéF dire "6 me&uatbﬁu F@ﬁﬁ/mFr
to H, substibugptsdsel eet g6y }bixﬁ)dﬂﬁcj"%k?ilcl feo Idet%%can@pl%hecqrikQ?

synt hesi zed by the foll ow netod- ... 5[ 01631 R 1",,ruc
NR11'''S Laocogpgbnq having an anti- “HIV act1v1ty against HIV having
15 G140S/Q148H mutaticon, and the like.
[0120]

Of the compounds of the present invention, a compound
having high pharmacological activity (concretely, ICsy of HIV
integrase inhibitory activity is less than 0.1 pM, preferably

20 less than 0.01 pM) and high oral absorption, whose blood
concentration is maintained for a long time after
administration, is more preferable.

[0121]

Using the above-mentioned compound, dose and/or frequency

25 of administration of the compound of the present invention to
human are/is expected to be decreased. Preferable
administration frequency is not more than twice a day, more
preferably, not more than once a day (e.g., once a day, once
in two days, etc.).

30 [0122]

The compound of the present invention can be used for the
improvement of viremia due to HIV and/or maintenance of
improved condition thereof, prophylaxis and treatment of virus
infections, particularly, an HIV infection and/or maintenance

35 of improved condition thereof.
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EH5- 1] Ly5-2] [01. 64U wherein FAI" ie an. am nc-protecting gronp such
aa benzyl oxyzar bonyl group, tert-butcxyzarbonyl. group, benzyl gronp
and the like, R) is a carboxyl-protecting group such. as nethyl

grcup, ethyloigroup, benzyl group, tert-butyl group and the like,ix a
C.i.d; alkyl grau substituted  the same OF different 1.

7 A

opt.i onal | t § y )
to 5 anbatituent® $&l aftgd P%oﬁPFhetﬁ?%F%%% ti ondPGHouEe; . Crang¢ffect”,

ether symbal syaneeachnashtOydessri bed) aboviery 1465leRtepd the body,
Czmpound [15-21 can be obtai ned bv. oxidizing the hybxcxyl. group

of "' C obt @aiablelliarem anzbleofnereinabfyuasdi | abl e corpounb by a
known rna*tShoﬁJ 2@@ a al dehyde, grcpp by a chrom um oxide -pyrtine

conpl ex pyzi d1| nl'um chi crochromate, pyridiniumdi chromate and the
like), a netal oXihdantchporilariexodanlvilvescicarlzpate,udes nanganese

di chi de and t hehy FANS, , idizati on usinp 20 vari ous, acti vat een
on e A o o LR e O A e D BT SRR oD oF

di cycl ohexyaribadi immvdantBe: Consul fusct 1 boxdee-ipy rd.&ner rpi ez.

and. the likzt:" Desa -Martin oxidization and the |ike according to a
known mat hodi\f ST oDeifFop: mgteprato childCampeding g 115¢3] can he

obt ai neqoby[osl%]ecti ng the al dehyde group of conpound r(-5-2] to a
reductive am nation undex simlar conditions as in production nethod
1-4, step 2, -zoBthehebf'arnedyterbounb F125%* 3is irssapyic! ifced dnantdie,

above- nentioned .net hod, and the carboxy| -protecti group P.151) i5
om0,y RO SeaPRodT AndeRGRReE e A LT Belliq T ted ATV
cdsvcound i gieaetedu hhsanoanipe guiposnel bvha dknowsdeihoad to ginve;
t he object cenpound- [01671 LL Production methed col 6a] Production

met hod . Lt adpinistration pheacBRpeamds”h: Fpraksertd/idipt heo shows an
above- ment ioped.fonayla-LLi <ccoapoungdub chela, comounde s WHEY Sk Yoo
is Ch can be synthesized by the follow ng. nethod_
HIV still to be eradicated and whose relapse of AIDS is
worried; administration of a medicament before infection with
HIV out of a fear of possible infection; and the like.
[0126]
20 Examples of the “other anti-HIV agents” and “other anti-
HIV active substances” to be used for a multiple drug
combination therapy include an anti-HIV antibody or other
antibody, an HIV vaccine or other vaccine, immuncstimulants
such as interferon, interferon agonist and the like, a
25 ribozyme against HIV, an HIV antisense drug, an HIV reverse
transcriptase inhibitor, an HIV protease inhibitor, an HIV
integrase inhibitor, an inhibitor of attachment between a
receptor (CD4, CXCR4, CCR5 and the like) of a host cell
recognized by virus and the virus (CCR5 antagonist and the
30 like), a DNA polymerase inhibitor or DNA synthesis inhibitor,
a medicament acting on HIVp24, an HIV fusion inhibitor, an IL-
2 agonist or antagonist, a TNF-a antagonist, an a-glucosidase
inhibitor, a purine nucleoside phosphorylase inhibitor, an
apoptosis agonist or inhibitor, a cholinesterase inhibitor, an

35 immunomodulator and the like.
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[11-1-3] 1.11-1-41 9:[L ~-"""'. wherein 321' is a
hydroxyl - protecting group such as acetyl group, benzyl. group, nethyl
group, ethyl group, fscnpropyl group, tringthylsilyi group,
triethylsidijgﬂogp, tett - butyldirethylsilyi ggouE s?pLopy|S|Iy1
group, tett- 2,t IdllchehyIS|IyI group and the like,is an

ani no- protectlng?p s&éﬁmB%eEeHEyFBQy%éVb%%??riﬁcﬁﬁ?n%Q£&Ptase

but cxycar bolrmilbagmu&n&@@éyheg&ev@r@ﬁ? thbgbikes nX21’ E;slsvlaf iaving
group such. as a hal ogen atom :e.g., fluorine atom c Iorlne at om

brom ne at. Crfmivudisdiine ZgridiRandsenelvigene) p Uidex (R) (didanosine),

i e T

trifluoronet hanesm gro .
synbol s at &/ leachinas( Rdes(mewbedpiabo)yest{aﬁifﬂxRBt epf dviksConpond _
[11-1-3] ceH1te attai to acid

chlori de by & Rridwr" Ir@tﬁ gééggg\ég%\;e&g f%feu)re tIRnder (Feat i ng,

reacting tm&l@avd;dqmeemaa\e_vwd&hes:onmyﬂﬂv{ftR>1 2lbacdenoving the
amt-2. n.f.). ).t cft:irig grobpand stirring the mxture

in tbhe pr esséH(,fét@ﬁlénﬁé@él@@éﬁlé@V‘ll@l@%tr aSsi i et elerpotiasgsicam
car bbnatg, RIARTHUMBYAKS ageh;@é&lP@@?t eﬁlﬁgﬁ%&g@ hyDi Gl Q8N o3/ -

cerbohate, potassiump ate, triet .
dl i sopr opyld@tomyt'hﬁmaldlmzl e Thrbdmum Kthlopm«»ga‘ubrpdsm;)ﬂmai eycieksi um

cartbnate %%prav1r1n %% [ (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-
15 methylethoxylmethyl]phosphonic acid
bis (isopropoxycarbonyloxymethyl)ester fumarate), DPC-083
((48)-6-chloro-4-[ (1E)-cyclopropylethenyl]-3, 4-dihydro-4-
trifluoromethyl-2(1H) -quinazolinone), DPC-961 ((4S)-6-chloro-
4—(cyclopropylethynyl)—B,4—dihydro—4—(trifluoromethyl)—2(lH)—
20 quinazolinone), DAPD ((-)-B-D-2,6-diaminopurine dioxolane),
Immunocal, MSK-055, MSA-254, MSH-143, NV-01, TMC-120, DpPC-817,
GS-7340, TMC-125, SPD-754, D-RA4FC, capravirine, UC-781,
emtricitabine, alovudine, Phosphazid, BCH-10618, DPC-083,
Etravirine, BCH-13520, MIV-210, Abacavir sulfate/lamivudine,
25 G5-7340, GW-5634, GW-695634, TMC-278 and the like, wherein (R)
means a registered trademark (hereinafter the same) and the
names of other medicaments are general names.
[0128]
Specific examples of the HIV protease inhibitor include
30 Crixivan(R) (indinavir sulfate ethanolate), saquinavir,
Invirase(R) (saquinavir mesylate), Norvir (R) (ritonavir),
Viracept (R) (nelfinavir mesylate), lopinavir, Prozei (R)
(amprenavir), Kaletra(R) (ritonavir+lopinavir), mozenavir
dimesylate ([4R-(4a, 5a,6B)]1-1,3-bis[ (3-aminophenyl)methyl] -
35 hexahydro-5, 6-dihydroxy-4, 7-bis (phenylmethyl)-2H-1,3-diazepin-
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Conmbound. can be obtained by a nethod simlar to as that of Production
method 1-4, [01721 Step 2 [11-1-41 can be obtained
ny introducin,J ic,aq-,Ftq grop X."'" into conpcurt:by a known nethod.

Fril: enarrpi—%né’\’@ﬁﬁetthgnle§QYEBHa9é PuPtﬁgjlranax}ﬁ: a(j)r—o[m(blr?@ —a.Lt-O[m6Rt h% 6-

brom ne atomis inttoduced into conpound --
sirdiar to C’clﬁmdforr4ph(§d@@t<h/oﬁ ﬁﬁ@h@dplllenyl%ttfapl ZGWQHWE% pyran 3—

(C::(l)rrpound [ 1] If?% l(? 55%?% éu%l&}ﬁg’@i’f Iﬁé d]jf pro tal%gn r%ét hod

| -1" step &amvmheNhyansxyl tpr’o’&-]e@tmi@:agﬂ‘kmrgﬂl%nﬁlm -8 ( rselmi\m&ﬁioxgz)L6—
a nmethod simlar productj on. 2" ereby
a conpound € W&a%%&g 2%t eHrl@?B}P‘P&ﬁ??W ﬁiﬁ’if’dloylli _’}_V‘allne &

the C0”p04%ﬂQ%o&9E&ﬁ§§@h§ﬂ1Q¥fth§N§b9W§ reotioned. fornn 'EA?S &s5) -2

conpound, which is conpound f{f: vaherein. 20 parti cul arly an are
each a hydroger=y-ardEd (Rhd2ote | b$ogul@@kPHT%rykp&yaﬁgunﬂ

s 4 2 e g e ool o, i st

to 5 substittwents iséheet edafborathée af o@WﬁQMem\@r—d&m ADrodit8 1hp.

25 SynthESI %m.Xs%Q?fL?ﬂéggkgg MQEégfﬁ &ég' hfgﬁgiy 1% S) -
indanyl)—Z(R)—phenylmethyl—4(S)—hydroxy—S—[4—(2—
benzo[b] furanylmethyl)-2(S) - (tert-butylcarbamoyl)piperazin-1-
yl]lpentanamide)+indinavir sulfate), JE-2147 ([2(S)-oxo—-4-
phenylmethyl-3(S)-[ (2-methyl-3-oxy)phenylcarbonylamino]-1-

15 oxabutyl]-4-[(2-methylphenyl)methylamino]carbonyl-4 (R)-5, 5-
dimethyl-1,3~thiazole), BMS-232632 (dimethyl (3S,8S,9S,128)-
3,12-bis(1,1-dimethylethyl)-8-hydroxy-4,11-dioxo-9-
(phenylmethyl)-6-[[4-(2-pyridinyl)phenyl]lmethyl]-2,5,6,10,13-
pentaazatetradecanedicarboxylate), DMP-850 ((4R,5S,6S,7R)-1-

20 (3-amino-lH-indazol-5-ylmethyl)-4,7-dibenzyl-3-butyl-5, 6-
dihydroxyperhydro-1, 3-diazepin-2-one), DMP-851, RO-0334649,
Nar-DG-35, R-944, VX-385, TMC-114, Tipranavir, Fosamprenavir
sodium, Fosamprenavir calcium, Darunavir, GW-0385, R-944, RO-
033-4649, AG-1859 and the like.

25 [0129]

The HIV integrase inhibitor is exemplified by S-1360, L-
870810 and the like, the DNA polymerase inhibitor or DNA
synthesis inhibitor is exemplified by Foscavir (R), ACH-126443
(L-2", 3’ -didehydro-dideoxy-5-fluorocytidine), entecavir

30 ((18,3S,4S)-9-[4-hydroxy-3- (hydroxymethyl)-2-
methylenecyclopentyl]guanine), calanolide A ([10R-
(10a,11B,12a)]—11,lZ—dihydro—lZ—hydroxy—6,6,10,ll—tetramethyl—
4-propyl-2H, 6H, 10H-benzo[1,2-b:3,4-b’ :5,6-b”]tripyran-2-one),
calanolide B, NSC-674447 (1,1’ -azobisformamide), Iscador

35 (viscum alubm extract), Rubitecan and the like, the HIV
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Ot M) ? Step 4reTh/ whereinia an .u.:-aino -protecting group
31..Zr: as benzyl ouyoat bonyl group, tart -butonycarbyl graup, bennyl
moup and tha like, }-;"1/4"1) i8 a Ca,-.: alkyl group optionally

SunStitata%n%XsEh@eségﬁgoisdé&éﬂ%ffff&§%ﬂp§kﬁﬁﬁ@@gsG@ﬁngtqufEﬂg]ﬁgﬁe,
af oraent *oned grPupR2-2"-' and 1k22' ara’i Ths sane or ditManent, an

sanh i ma hyekykakyHIVprot&vtdngogroup s ol idsdgoals: gikbepay it iTdobp, NM-
met hyr: group, hyl--gni,up sohr I up ripeth liyl.gtoap, N
trIethyJaIﬁ?i 5%§Eé§7fe§p ?ﬁﬁfypﬁggé%ﬂ3ﬁgal?ﬂkg?ggpf%ﬁﬁ'aﬁ%iﬁﬁ§¥80p56T L
tart - but yRorpAenyyCRra/ 4ndideda) | ake: f4dke,r-amaotnst tsynboks , aree HIV

eacn as desotl ohd above, iumrj, Stec: | Ths hydtoxyl gronp_of
chnpoundE[?PpﬁlPeiaroﬂF??¥zﬁﬂ?é%§§f%F 8 By . od ﬁgvépdg)aldehyde
gronp, whenebyyagonpouRdyfhd: Ry 2Li1€an4be Lbtiained ryThe 1known -pethod
is the sane as the one indicated for. for exanple, the productien

met hod. |-51Vsgep4d. vagcSiep 21V gpl60 comrpoursd GV, pl2 v3pcéam,b8IV p24
obt ai ned by _: bhjecti C o] - 2; t (Y ati t he
same. 1ot hod 250 o t ReY P oudty B Terhodd 2 Sran 2 Yarey: 3 catatobl
Conebnnd [ bb129Atacannbe Dbt alaed Mv7omcongpoonrd.cijhkl - 2731 rhy thecsase

method a5 b0_B50EELL 00 L 00f | i AP, hidi2 NP Re-bRle pREL TR BB,
Antiferon (interferon-o vaccine) and the like, the interferon
or interferon agonist is exemplified by Sumiferon(R),
MultiFeron(R), interferon-t, Reticulose, human leukocyte
interferon o and the like, the CCR5 antagonist is exemplified

15 by SCH-351125 and the like, the medicament acting on HIV p24
is exemplified by GPG-NH2 (glycyl-prolyl-glycinamide) and the
like, the HIV fusion inhibitor is exemplified by FP-21399
(1,4-bis[3-[(2,4~-dichlorophenyl)carbonylamino] -2-oxo-5, 8-
disodium sulfonyl]naphthyl-2,5-dimethoxyphenyl-1, 4-

20 dihydrazone), T-1249, Synthetic Polymeric Construction No3,
pentafuside, FP-21399, PRO-542, Enfuvirtide and the like, the
IL-2 agonist or antagonist is exemplified by interleukin-2,
Imunace (R), Proleukin(R), Multikine(R), Ontak(R) and the like,
the TNF-o antagonist is exemplified by Thalomid(R)

25 (thalidomide), Remicade(R) (infliximab), curdlan sulfate and
the like, the a-glucosidase inhibitor is exemplified by
Bucast (R) and the like, the purine nucleoside phosphorylase
inhibitor 1s exemplified by peldesine (2-amino-4-oxo-3H,5H-7-
[ (3-pyridyl)methyl]pyrrolo[3,2-d]pyrimidine) and the like, the

30 apoptosis agonist or inhibitor is exemplified by Arkin Z(R),
Panavir (R), Coenzyme Q10 (2-deca(3-methyl-2-butenylene)-5, 6-
dimethoxy-3-methyl-p-benzoquinone) and the like, the
cholinesterase inhibitor is exemplified by Cognex(R) and the
like, and the immunomodulator is exemplified by Imunox(R),

35 Prokine(R), Met-enkephalin (6-de-L-arginine-7-de-L-arginine-8-
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The hydrex7i -protecting group S-2-":c of campound [I]-2is ranoved
by a known net hod, and the hydroxyl group is appropm ateay subjected
to svhstituent conversion te a. leaving group ((YTs.."OIf etc.).

After reactjon tﬂnamhesagyenor hin}, WE-1 @Sf&ﬂ&eﬂ W oyi
group is renove a method simTar to production netho - step |
to give cor‘qaactmd:hpblrodemhgldbt aoh@’dl@rmhpdi&mﬂ[dﬂ 28] 5452,31%]}%1& eWK-

roup R\ 29205y AL RGH <R PR 1 B pHGHUEt O T %%&W%% " d5'%s

and nodi fi catlizon o.t. am no grbvp of conpounol flY.b--.2----- 5] by a
known nethod to &I ve the object conyRi nd, oduct.i on rret hod I TS
O conpotinds représéffiedipy: t ReUaBover L ehi ededF stinul)a FINCeTe sipéinh

[T 1-91, pMﬂJl@L@ehs(R‘?b”E?i%@or‘eﬁh V“iﬁé@tﬂvﬁfﬁkﬁ, aPﬁbLQQ@@n REQ”M%” gene,
be synthesized by the follow ng. net

L-1-61 0 / HI¥ NpER3fic cmtot¢X1C[ﬁ ael L whHel: sxmm@oté(eyr:atw-swtq ng
bi snzyl grso

but yl t hzet io’é::g'f_g Stogﬁ'yg rﬁg%‘Byff P%Téscfelnnéelt elrsalply)ylSCA binding protein,
RBC-CD4 complex, Motexafin gadolinium, GEM-92, CNI-1493, (z%)-
10 FTC, Ushercell, D2S, BufferGel (R), VivaGel(R), Glyminox
vaginal gel, sodium lauryl sulfate, 2F5, 2F5/2G12, VRX-496,
Ad5gag2, BG-777, IGIV-C, BILR-255 and the like are exemplified.
[0131]
The compound of the present invention can be combined
15 with one or more (e.g., 1 or 2) kinds of other anti~HIV active
substances (to be also referred to as other anti-HIV agents),
and used as an anti-HIV agent and the like for the prophylaxis
or treatment of HIV infection. As the “other anti-HIV agents”
and “other anti-HIV active substances” to be used for a
20 multiple drug combination therapy with the compound of the
present invention, preferred are an HIV reverse transcriptase
inhibitor and an HIV protease inhibitor. Two or three, or even
a greater number of medicaments can be used in combination,
wherein a combination of medicaments having different action
25 mechanisms is one of the preferable embodiments. In addition,
selection of medicaments free of side effect duplication is
preferable.
[0132]
Specific examples of the combination of medicaments
30 include a combination of a group consisting of efavirenz,
tenofovir, emtricitabine, indinavir, nelfinavir, atazanavir,
ritonavir + indinavir, ritonavir + lopinavir, ritonavir +
saquinavir, didanosine + lamivudine, zidovudine + didanosine,
stavudine + didanosine, zidovudine + lamivudine, stavudine +

35 lamivudine and tenofovir + emtricitabine, and the compound of
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uy:siup :such s,=up.,NNIs...LTssup, alz fIO ... N, acetyl gyscup,
tsft- -72s:up, butyldijohenyisilyl group shd the like. I-Gth and
Tiiare the sanme or different and each is a carboxyl -pnotecting group

such as net up; r , e | group and
Tho I ke, andl Sehor yarsol's are Saoh oo descr bed above .1 0tea

Step | Conpoundetkivita31Agantbeliobi &V nedf byt e@detilig corchAdgumbcents.
TT.1-1-11 vin.th np LEL: H1-2). by, a nethod sim_lar to prfction
nmet hod ,_2?“1tg%:§3r1?§§§+h]E%ﬁ€§} 1a9ﬁy PLe é%ﬁﬁguﬁé ?IF —jgﬂfgcgﬁe o
he obt ai nedvwhy avemowi rgthhefealboeny - proteetin, croup rkvdr, 3Meroffovir,

conmpound [I11-1-3] by a nmethod simlar._Inc production nethod 1-2,
Step 4. I5FETHEE "SPapcs iaovudineyt JHBREG 1IN A% dh BEIBIS HeE OF

by reactingrzpeundechll! 1t4] JWibhugompoundy ) dyu2-8], byS rJEthod
simlar to production nmethod 1-2, step i:',. 2:3[(hi.iii. Step 4
Conpound [ Hamitugiinean tbaocébvar nedz byovewbve ngcahefovir + efavirenz,

car F’Fg?’;'sp_rt%‘n%“ftoiﬂQ 9" QuR £PhLG: Of compPUpa, LERT: drpR By 3 Qs » +
o -émtricitabine, emtricitabine + lamivudine, emtricitabine +

10 zidovudine, emtricitabine + efavirenz, emtricitabine +
nelfinavir, emtricitabine + indinavir, nelfinavir + lamivudine,
nelfinavir + zidovudine, nelfinavir + efavirenz, nelfinavir +
indinavir, efavirenz + lamivudine, efavirenz + zidovudine or
efavirenz + indinavir.

15 [0133]

In the case of combined administration, the compound of
the present invention can be administered simultanecusly with
a medicament to be used in combination (hereinafter
concomitant drug) or administered at certain time intervals.

20 In the case of combined administration, a pharmaceutical
composition comprising the compound of the present invention
and a concomitant drug can be administered. Alternatively, a
pharmaceutical composition comprising the compound of the
present invention and a pharmaceutical composition comprising

25 a concomitant drug may be administered separately. The
administration route of the compound of the present invention
and that of the concomitant drug may be the same or different.
[0134]

In the case of a combined administration, the compound of

30 the present invention can be administered once a day or
several times a day in a single dose of 0.01 mg to 1 g, or may
be administered at a smaller dose. The concomitant drug can be
administered at a dose generally used for the prevention or
treatment of an HIV infection, for example, at a single dose

33 of 0.01 mg to 0.3 g. Alternatively, it may be administered in
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step 5 Compound [TIJ: -1 -ill can be obtained. by. ckinvertir:g
C.:..r.pikydnd [IIl-1-6] to acid chagride by a nE--d-hod nidiiisr to
production. nmethod. I--.2. step 5, and reacting the acid chloride
with ni coTpaund., [l g53-21 in. a 801VerLt. such as hexane,

chdkni cyform nethylene chloride, ethyd. acetate:" tol uene,

od. . EEi : ?- URGxypettriniai," 1,4 -gicaiarle, THE and the like in the
presence of a bage, sup,fi;as, POLazsiumacel alits dodddid de SHUM o sent
csa-boii mate, potassi LGP A i e ¢ ..'oan arbonate. sodium
hi\i.z..(Therwentcdrbonatespacifipol agstum phosphatieweter et tiyd amedmnt

dilsopiiPpijii,iiitiiy.lamr, i 2, sodium hydrogen phosphate:, cesium
carbonat & andSfhéoni k. "Ao18g} tefepo. ghese Proqq{_%ﬁﬁ&uﬁlatﬁ?g? 1- Eog

can be obtained by herpvi-ng thep,amAosF Pebtecdddn g grup iRk 3af order
conpound 1I1-1-7] by a kbbwn nethod, and perform ng c¥cllzathn by a
met hod si mdfareggtacogcrircabionrpeartiomcbf Pradifcst i oAhretrhodtiThsimay

step 1l in e_pr a_b Al ..-1-1-9] can
be obtaine%gbﬁgfgﬁgggﬁgggﬁg ﬁy%§%§3?§%%%t%%g?ﬁgpg$gb%?%43§pl " of
conmppunb [ Isklosti8Lithynamkhewn. et hottithom , exanpleronéattheubstituent

protecting group i,s a benzyl group, nmet hod sinilar to productian

'tet hbd 1P FUeEEapn2 (ESHVEEEAN Palp S1- DIBTY FCRELOR i SHRICIGRT)
met hods of Jthe eeRpeundnef tte PEesest . rifventign are speahthcal h¥active
expl ained by referrinn to 20 Exanples, which are not to be construed

as |imitatifvectional JheuabbFeviattohe UEeRE G Ther Bk alflies ardat ey
o & SUerBUEL S10UCBICLe o1 UL, 9508 i
tert-butyl dimetkylssolfyiregroupnIF. Reégefht sioodcet i chacithoHdP exemplified
tetrahyggoe%h%&y%a%r%gpugggzggog S?éggygéegr%%% starting compounds whose
production methods are not described are commercially
available or can be easily prepared by a combination of known
synthesis reactions. The compound obtained in each step can be
purified by conventional methods such as distillation,

20 recrystallization, column chromatography and the like. In some
cases, the next step may be performed without isoclation and
purification.

In the following production methods, the “room
temperature” means 1 to 40°C.

25 [0136]

Production method I
[0137]
Production method I-1
Of compounds [I-3-1] in the below-mentioned production

30 method I-3, compound [I-1-6] which is compound [I-3-1] wherein
Y is CH can be synthesized by the following method.

[0138]
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l.n addition, the fbilow ngl.1l. RIvtR values were neasured by
resolution 400 MHz. .:.;..),..; Referetce Exanple |I. cs ;01931 step
1R-1 [91941 3 -benzyloxy -4 -ono -48 -pyran -2 -carboxylic acid
(11, 43 g) was suspended in nethanol ;20Q,mc) -tetrahydrofuran (BO
m,), 2M Maci: gethyl silyi)di aaonet angthexane sol ution (464 nr4 was
adned drobgﬁse unng i ce-cooking, and t m xtsre was,stirred at .rmoom
t enper at ur dar, _The solv Fﬁporated )Cc)Ju éﬁuced
pressuro and [t he,obtain si due was di ssol ved, jn ch4orot
m,), TheretoL\ g added%%?%ﬁine (23‘ﬂff,) andggﬁéanigkdre was stirred
for 2 days at 75C. The m zture was allowed to cool to room
t enperature, Hexane was added end the&ipraci.pitated solidimwas]
collected by filtration. The obtained 18 solid was dissolved in
dimet;r[4formam de (54 m,), potes m carbonate (7,1 g) and benryi
bromi de (5.6were added, and,_the®ni r s, stirred a: 500 §or ®40
Se¥o

mn, The m xture was allgmbq)to cool omt Jér a: op d _R™

filtered. The riltrate was cpncentrafed;and,l ous hydr ochl o ¢

aci d soi st 1Q m was, 41} o i he_obt ain&d«resitse, sThe'si xt ure was

extracted twiice witn etQ%L%acetateStaha conbi ned € | lacetate |ayer
te

was washed with satur rine, dried, and concentratel, The
concentrate was purified by. silica gel colacm chromnetogTaphy ; et hyl
acet at e; hexane=1;,20 - 1;4), tne eluate was concentrated, b; and the
precipitated crystals werE'@llected by filtratic to gi4® the cheat
conpound ( O§§9%) descrlbed in the aboee ):;.ntiohed. schene.
11-1--NWR (21-.N.:1-) 6; 2,11 (a,7,49-7,44 (fa, 2h), 7"40 -7,32 0-Q
3,89 Cs, 3Mper4inORYbélasd epy''f R 11 FHme or different and each is a

hydroxyl-protecting group such as an acetyl group, a benzyl
5 group, a methyl group, an ethyl group, an isopropyl group, a

trimethylsilyl group, a triethylsilyl group, a tert-

butyldimethylsilyl group, a triisopropylsilyl group, a tert-

butyldiphenylsilyl group and the like, R'P

is a carboxyl-
protecting group such as a methyl group, an ethyl group, a

10 benzyl group, a tert-butyl group and the like, X' is a halogen
atom such as a chlorine atom, a bromine atom and the like, and
other symbols are each as described above.
[0140]
Step 1

15 Compound [I-1-2] can be obtained by introducing a
protecting group into the carboxyl group of compound [I-1-1]
according to a known method.

For example, when R

is a methyl group, compound [I-1-2]
can be obtained by reacting compound [I-1-1] with

20 trimethylsilyldiazomethane at a low temperature to room
temperature in a single or mixed solvent such as
tetrahydrofuran (THF), toluene, methanol, ethanol and the like.
[0141]

Step 2
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To a solution of 2 -hronothiazol e-5 -cerbal debyde (14 g) in THF ($00
m) was added dropwi se 1M (4 -fincrephenyi)negnesi um brom de/ THT
solution [80 Ran at -7act, and the. m xture was stirred for 1 hr.

Sat ur at ed aqueou§o§g§ggggg}gflgfig51?g%#%i g%Qgﬁgﬂ@i %ea halogen

: o)
m xture wee allowﬁ to room sp t n[ dAna , extracte
W th ethylaacmtafé.iﬁhe orepmied | aer-2 wassavesheci towat linsatnemat-édd .

brine, dried, and. concentrated, Trifinbroaceti.o acid. (100 nmil.) d
t xi et hyl si | ane (ggrli§iTpg%Té$%%%e ”td“iﬁ%%ﬁﬁFﬁﬁﬁeétPQgi888?0388 3361_3]
m xrere wagast ber edt 0fied 00y itdacat dhe-dipdune was -aljl ewed o cool to

room tenperature and concentrated, and the residue was Eyrified by
silica gel PEOMGRATERT oRBRBYPaph§- ¢ et Myl OTadEt at e fekane PRsaysgmyosigm

9) to give:the ohjectreompound, {16, &) -Ldescribed iR tRearing in_a
above- ment i oned scheme. (011)(01.3) 6. 7.31-7.291H), 7,21-7.28 7705
- J.98 (m s2Myeny, e7clisas 2¢hlorofofil199tR0 sstee 10200, 20201k Toid
sol ution ognhh% goggggnd (3.2 g) obeined in. step 25 1R-.2 in THt:
(50 md) was enged opwi sel. 6t4 nbutyllithidd/ hexanu solution (0.1
m..) at. -[024¢]. and the m xture was stirred for 10 rain,
TtiP,,)tyitin. gh.l/:*le (3.5 m..) was added, and the m xtura. was
dtirred’at >F?B3% for 30 Tifl. and at for)mtenperature fer 30 mn.

lca -cold water waspadded; ang ihe-m xtdre, was, extfhactedoaw-tihethyl
acetate. The organic | ayer was washed with saturated brine, dried:.

and concentratedtind giveur henobj e ctyEormpourid (&, 2 Iacprgesed bad 1ira ]

the ab - ionci.d d inct. CNilf) a:
75607 7 TR E9 a5 t0SHT Frtory U9Y B5T6. 65 2H) 4 19 (8:
26), :(.65:L56 (Abr66)amdldl-dh@8 H'20-4.43emyl6H)roud., 9tom@oiuinds [I-1-4]
1022i t 51-4 [ 020 . Und . t.

Lria(dl Bonsoni Honaabet ara) By parASH M OT A i 1o i henzy]

rnryl) phosphiinge( F355 M) raes €1 suspended igbnAol ueneiGh 2tad 2L+ apdny
the suspension. was stirred at roomtenperature for 15 The conpound.
(390 to obt&rRedaFArstep uBieB el ite Forpoumd 310 oF  bbtsai nedh as

to step 16- d d 1 r ?ﬁﬁ stirr - - or
a. hr. Thepéggg%%g@ ggg%??%h éé?%%%%ﬁ%&é? I %ﬁéﬁﬁdqﬁﬁaéﬁy? g&#ﬁ@%eénd
concentr at edyrbandtthescfincentyat eyavascpurdrfdted by tsiddica galoseolatiam

chromat ography (et hyl acetatei hexan.20 - 1:4) to gic(e. the object
compor | A8 LIaLhy b o8, S R o T M  me PRd 2 TEEReHE
29 -11.1- 14B4i &m( £PEL9de P8 Fad 8i url ) droife 82rde 61 i(thBunkid ko brdd (1 Bni de
(LDA) and the like in a solvent such as N,N-dimethylformamide
(DMF'), dimethylacetamide (DMA), acetonitrile, 1,2-
dimethoxyethane, THF, toluene and the like.
25 [0143]
Step 4
Compound [I-1-6] can be obtained by subjecting compound
[I-1-4] to a coupling reaction with compound [I-1-5] in the
presence of a palladium catalyst (e.g.,
30 tris(dibenzylideneacetone)dipalladium(0),
tetrakis (triphenylphosphine)palladium(0) and
bis(triphenylphosphine)palladium(II) dichloride etc.) at room
temperature to under heating in a solvent such as DMF, DMA,
acetonitrile, toluene, 1,4-dioxane and the like. For

35 preferable progress of the reaction, a ligand (e.g., tri(2-
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2H), 7.40-7.32 (m 36), 7.):5-1.19 5,37 (s, 2H), 4.19 (s, 2H), 3.91
Ref erence Exanple 2 step 2R 1 [02071 [ 0208] In. the same
manner as in. step 1R-1 except that 3- benzyl exy-4-oxe-4H pyran -2

- per PPxyl doEthane b
conpound ( 8E53?§§ %ﬁﬁégscrl ed'S%HMkﬂ%ﬁﬂJ%%%ﬁékgl%ﬁgdﬁgcﬁgﬁgﬁﬁgehaeéd
obt ai ned, | H N1) ARr (©0C13) e 5(c@uddur(s, [ THHIS 5]7W®@r¢lm6n(ns 2Hpan be

Ztgg ZR?Z $%%alg%§f%é thekg?me ﬁg%éék ggtugét%%gﬁ& A a%% EQ%BgﬁRlé of

ciet01; lthe bele,meﬂtloned R&6H: Hdd .Examplel 1S 07 .. C<,

..... k, , ,6 CO2111 In the sa)te (fanner as in step 1R-4
t ho ehjeﬁt[Qéﬁﬁﬂxnhld

Production method I-2

Of compounds [I-3-1] in the below-mentioned productiocn

method I-3, compound [I-2-9] which is compound [I-3-1] wherein

13b

Y is a nitrogen atom and R is an ethyl group can be

10 synthesized by the following method.

[0145]
0
0 /J\ij 0o 0 0o 0
Rm/o\)J\CI _ﬂ Rua/o\/UVU\O/Rm . R12°/0\/UE)J\O/R1%
Step 1 Step 2 =

[1-2~1] [1-2-3] [1-2-4]

[1-2-5] 0 S 07 9 RS 0
—— —_—
Step 3 gt X0 Step 4 HO 0
0 0
[1-2-6] [1-2-7]

[0146]

12a

wherein R is a hydroxyl-protecting group such as acetyl group,

15 benzyl group, methyl group, ethyl group, isopropyl group,
trimethylsilyl group, triethylsilyl group, tert-
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(1,0 pi) )8seorited 4n. th))) abcssassscsaa.s. ss.isd sch)))9 .:9 was
Obt9ised trOrs tbe cos.)-s9s.s.c.) (09 2) c.)):9)..s.l.rss.): is 3.91
)a, |, 7, 02. - 71 (Fa, 19 ) ) 7.34-6,97 :nets .K )9nse Ezanvae
step 3R 1 i,en. 4_ - orophern, ti.c . Aaci 5 +f)
and tert -%ﬁ?ﬁ?dgg%gggg?ég?%z?ﬁéﬁ “in DNFI%é mé?gdgdgggﬁﬁ'-%ert

hydr oxybenzotildzohenfydiaye ¢HOBT-H2O (127.13iky,) Rafid it aethyboxgl- ; 3
- di et hyl am_nopr | ) car bodai mi de hydr.ochl ori de . (34 ,
and e’ m Ed S RAL e PEPPBde AC rRoe whet s 1S erRPY e, e
Sat ur at ed agueys tsedi-borhydsegee cad bonatel isol wridonthas agded,. sande
the mzture was stirred for a while and extracted with ethyl acetate,
The organi CACAYEF WES haSRed>WPYH: sat urated aqueous sodi um hydrogen
carbonate gohutijon and saturated brine, dried over: nsghesium
sulfete, ane la concentrated to gve. the object conpound (32,3 Q)
descri bed iSterhé above -Tantioned schene as a. crude product. To a

asi atian of tbe i . 0.32 | t . Qi -1 .in.THF
).::1).1..) was. §§559gﬂ§g[%‘%a%gd%%%qggé%?%ﬁ&é%% éﬁ??%ﬁﬁ%?ﬁ sc}g?ﬁ%%und L=
si lirredoverail. gath2cobgouniW gig-1p £€ai78°0 Ramrxbir atastusgted

bi pl  ogew. sol ution by sifaii_a.nd the m xtc. gg. was atirsd as roc:
senp. er d8wCETOGrO86” Mnd SThECHT xT e Wed Trgﬁh%e Hﬂﬁ?&§im%ﬁiféXl

et hyl . aceg_@mo,) ,andrt hacongani snhayes wase washeth g saldr affed pase
agneo. s sodi nm hydrogen carbonate solution and satrated brine, dried

over magnesiugm sdl Batemahddeoneent &t hand Tos eherissiadiéelondd: Pddded 1 thium
hydr ochl or i i I - ti 0] he m xture was
stirred. aP%F%%ﬁgégggégg?a?ghgoéB@”é%? %%%1%ﬁ%2pgf%atnd salt: was
col l ected hyli#Blitrati on, and dissolved in water (200and the sol ution
was neutraljzed _w th sodi um hydrogen carbonate and extracted tw Lc:e

with etHyl St8P0%acetate. the organic .La-a./as washed witb. satnrated

brine, dried ovetomgedhum subfat ezadnse coneentdatigd-r ke ttihe residued [1-
was added et hyl acetate/herane 51:4) solution and the m xture was
slurry wasHed. Thé&hr 8sNddénqasy0bannaet @bty taeion, atan®dri ed.

o0 SREAEEhCOMEOUe 16 (814 dESeAgerbdn inei ey o,
7.26-7,20 acetonitrile, THF, chloroform, ethyl acetate, methylene
20 chloride, toluene and the like.
[0149]
Step 3
Compound [I-2-6] can be obtained by adding a base such as
sodium hydride, LDA, LHMDS and the like to a solution of
25 Compound [I-2-4] dissolved in a solvent such as DMF, DMA, DMSO,
THF, toluene and the like at -78°C to room temperature,
reacting the compound with compound [I-2-5] and treating same
with triethylamine, diisopropylethylamine or the like.
[0150]
30 Step 4
Compound [I-2-7] can be obtained by removing the

125 of compound [I-2-6] by a known

carboxyl-protecting group R
method. For example, when the protecting group is a tert-butyl
group, compound [I-2-7] can be obtained by stirring compound

35 [I-2-6] at a low temperature to under heating in a single or
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7.10-7,03 (m 2E), 4.88-4,75 (br2H), 4.08 [0218) Eranmple | 102191
step 1-1 (0227H To a
Bolct' :ec(T)-cd-athylavdnr)-3-methoxypropyl carbem ¢ acid bengyl eater

()5 mJ) i ineihanek e (10, /1) - vas. ,adél?ﬂoﬁgé o Lg@t@f‘fl@%@ cat aly st (%Q%yl

mgL and the reaction mxture was. stirr
noder at e- pr8@§§@|t@,(@olluwea)llba@smidngeammsqohén -atLoxainem THE,

t enper at ur The,, r act| on |I red thrcn
dente, tri noragg%t’l g hei'a! Enﬁﬁ I\3/\/as ﬂﬁd%gha %‘@tur et\ﬁélsl%rlle,

concent r at e&tea gnmethbeldkérlxz thé pre:ﬁmmlruf (5331 re)rhdescpi-bed i n
t he above- rrer1t| oned. schene as a cr.ude Ehg_{odpct va e.z.Hsted 1-2

(02231 ° uenesulfgnacsafiti ghtidiak bﬁﬁpno&%f&@&rlde,

in step | bo&ohntE§55§BYg&9fFﬁéﬁbﬁ]téiﬂﬂoﬁld%ﬂSéﬂﬂ%ﬁ%um trichloride,
di dsopropyl ethyl em ne |c (1 m), and the m'xture was stirred. for

10 min, A hyskerPénro ehedcompdtegen (Anide xIphoshiainiedaicad, sulfuric
Ref e exce Bxampl e 2:4p Lelsahydl ofuan, L ). es, added. 13 the

Tdxture was stirre roorﬁterrpera ure reaction

naxt ure wago0déng¢entrate(, toluen (4. ml| and 1,))

- di azabi cyg 0[ 5.4, 0]undec - x2 7 -ene (200 nL) were added, and the
m xt ure’ éred at 1:1.0'T for 15 mn, Acbtic acid (500 nmr) was

added, and the rrdéﬁge@nwaﬁzszlwe@b@tﬁé)robltamnedﬂw rc%%lr%n@ X:’bk’hb%und
was allowed to ccti to roomtenperature, and diluted. with ethyl

acet ate. THé-miXtfuFe aasdwalgh@aldwbm BT Uie WS oL agsiduruL t2er
T o SRS i ko0 SRR Ly
(et hyl acet:a;tnpwehdami-QQE)] ddntlmagmbrtea:tdmﬂd@eninmtpm@nd:o@ﬁum@) I-2-
descr bed: shnebhecaorenent ibned soneger, 2 - % ot LO20Le cxaya
triflucroaeatibeiael dthilofymec)iodigk ! hendBpdding Was $11eed dat and the
like at a low temperature to room temperature in a single or
mixed solvent of hexane, chloroform, methylene chloride, ethyl
acetate, toluene, 1,2-~-dimethoxyethane, 1,4-dioxane, THF and
20 the like in the presence of a catalytic amount of DMF where
necessary, and reacting the compound with compound [I-2-8].
[0152]
production method I-3
A compound represented by the above-mentioned formula [I]
25 can be synthesized by the following method.
[0153]
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roomtenperature for 1 hr. The reaction solution was concentrat ed,
ethyl acetate was added and the m xture was concentrated. Ethyl
acetate, 4N hydrochloric acid/ethyl acetate solution, and hexane were
added to allow cystallization to give the gbject conmpound (28 rip)
described ix) in the above-mentioned sghefig. 1:3R (ENSO-dd 6: 12, 30

(br s, IH, 8.64 (s, 1H, &'G6 (s, I M1 734-7,30 M=, 2H5i R
7,16-7,11 (x." ), 4,57[(d) LHaii13,8 Hz), 4.39 (cig 1H, N,
3.9 Hz), 4, 1595§,/20), 124,40 (m 1 )., ,3- 07- 3730 3,553 R
2H), 3.27-3%2 r @3, 20 (s, ; (it, _2 R
[02291 step 2-1 207{0235] rimderinitrogen, a solution of 1M

Iithiun1bis(trinethyFBqIyi)anide-THE/ethyIbencene (100 mM: in THE

(100 2s m 1 wxx cooled to -707(9, and tart-butyl acetate (13,0 mn
was added dropw se [yrdgr stitrino. After stdrring for X;5-3]

beneyl oxyacet5d. chloride (17.52 m.) was added dro)w se. ZAfter
stirring for I nr, 2N aqueeu hydrochloric acid solution. was added to
the reactiof| mxture until its ph.:: reacned 3 and the 5 m xture wee

allowed to waxmto room tenperature.
ethyl acetate, and the org
hydrochl oric acid sol utidon and sat ur
sul fate and concentrated. The(ahdv

i xtere was extracted with
§hed with 2N aqueone
brli-nle, dried over sodium
opersati,oh was repeated, and the

both were combine¢® 1¢ to give thel object cogit:e-,x;cl ;40,3 g)
described in the above-. nentioned schene as a crude product. 02321
step 2-2 02331 000H3 /O t CH3 [

10

15

zU

[0154]

wherein R'32

is a hydroxyl-protecting group such as acetyl group,
benzyl group, methyl group, ethyl group, isopropyl group,
trimethylsilyl group, triethylsilyl group, tert-
butyldimethylsilyl group, triisopropylsilyl group, tert-

Rl3b

butyldiphenylsilyl group and the like, is a carboxyl-

protecting group such as methyl group, ethyl group, benzyl

R**¢ is an amino-

group, tert-butyl group and the like,
protecting group such as benzyloxycarbonyl group, tert-
butoxycarbonyl group, benzyl group and the like, and other
symbols are each as described above.
[0155]
Step 1

Compound [I-3-3] can be obtained by reacting compound [I-
3-1] with compound [I-3-2], wherein amino-protecting group R!*¢
is removed in advance according to a known method at room
temperature to under heating in a single or mixed solvent of
chloroform, dichloromethane, DMF, DMA, DMSO, acetonitrile,
1,2-dimethoxyethane, THF, toluene, water and the like, and
cyclizing the compound in the presence of a base such as
triethylamine, diisopropylamine, diisopropylethylamine,

diazabicycloundecene, sodium carbonate, potassium carbonate,
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tttott- CH 3 [ 0234] To a solution of the conpound (38 Q)
obtxv.sd in area 2-1 in teluene (Be R),) was added
dinethylfengm .:...dE E :dinetlrilacetal. (38 mn, and the m xture

was stirredodtud. B0€obof tatBondihe 241 tHE Xtikee Wase at{OWeth t 0og00l
and concentrated, and the concentrete was purified by silice. del

col utm cOr 6RBEGGPAPRTT (2t Y I Pe edtigt @ Hexané cePRyECAERt af e} CLE ghve as
the object 5ce0mPOYALy %%*é%ﬁueﬁggﬁﬁfgﬁ¥$'d&iﬁhem%Qﬂ&ﬁégﬁmkb€§edac;d
schere, :fleNNR (, ODC1 a: /.66 Cs: 1H), 7.40-7.13 (t5, hH), 4 So
(a, 2h ) 2Eoyon Braplugrsdyh)izordn 4richldrd)yi851bstrep 2riBrp02861 \

acid and the like.
[0156]
Step 2
Compound [I] can be obtained by removing the hydroxyl-

10 protecting group R?®®

of compound [I-3-3] by a known method.
For example, when the protecting group is a benzyl group,
compound [I] can be obtained by stirring compound [I-3-3] at a
low temperature to room temperature in a single or mixed
solvent of hexane, chloroform, methylene chloride, ethyl

15 acetate, toluene, methanol, ethanol, 2-propanocl, THF, 1,4-
dioxane, acetonitrile, water and the like, in the presence of
acid such as hydrochloric acid, sulfuric acid, hydrogen
bromide, phosphoric acid, acetic acid, trifluoroacetic acid
and the like. The acid may be used as a solvent.

20 [0157]
Production method I-4

Compound [I-3-2] in the above-mentioned production method

I-3 (corresponding to the following compound [I-4-3]) can be

synthesized by the following method.

25 [0158]
H R\ R HR R HRN R
N . N N R
R 5>%4<0H R ) SN, T R S%N/
R R Step 1 R R Step 2 R R H
[1-4-1] [1-4-2] [1-4~3]
[0159]

wherein R2

is an amino-protecting group such as
benzyloxycarbonyl group, tert-butoxycarbonyl group, benzyl
30 group and the like, and other symbols are each as described

above.
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Under nitrogen, a soaation of iNIlithiumbie

(trinmethylsilyli)am de-TH)21et hyl bencene (42.5 m.) in TET 4 (150 m)
was cooled to -70'C, and a sulution of the conpound. rll,3 g)
obtained imesteep 2-2 in THE ( 50 nL) was added drbpwi e over. 3 mn
under stirring. Atter stirring for 20 m h, ethyl

chl or egl yox3HPatl8al T) was added at once, After. stirring for 25 mn,

saturat ed. agteouspo,assi um hydrogen; Qflﬁé’bll\ﬁlfergatn? aS(@ov\&lgrie;%%it%QderaQ)é'ilable

acetate were added and the m xture was a tri 0 foom

t enper at ur ecriPhengr gankec khayernaesod emrmaezt,ed}\eelrtéd it 1§ atideabed a
brine, dried over sodiam sulfat nd .concentreted- .T)12: 54). ne S
oaded t oot ner SemaRaSt ARk S KRl e e COUFEH o iR &5 Btk <¥%en
Tol uene (100 WHy,andthb5ltngethydaniae b rdfidym wene  addedlandcthec,
d.xtsare was stirred at roomter.(>4..u.t...ure. One ho or later, the
m xt ure wasOdoREENERGt €8S ahlSt He CohdemMTHt e vais apumorSip@@rw- TSPPFEA

gel . col umy¢hr Q@%QQEEBHW&E&%M‘H@,ae&iﬁ@rlﬁeé@ﬂﬁfﬂirdyq)' He3bhti0egi ve
t he object conpound (6.03 g ) described in the above-nentioned 20
HHVP( OECi ' #r35u5y3RosRR)ne 3. Bri4taat -ty ghopphirg) angg the like and an

7151_7.%%?%'0 %@m%ﬁé%d &4y é%'éziso§¥g$§lézoégé§¥%a&§l%§e§tep 2-4

(0) 391
diethylazodicarboxylate, N,N,N’,N’-tetramethylazodicarboxamide,

1,1’ -(azodicarbonyl)dipiperidine and the like, and the
obtained compound is further treated with hydrazine to remove
a phthaloyl group to give amine compound [I-4-2].

15 [01e1]
Step 2

Compound [I-4-2] is reacted with a ketone compound or

aldehyde compound at a low temperature to room temperature in
a solvent such as DMF, acetonitrile, THF, chloroform, ethyl

20 acetate, methylene chloride, toluene and the like, and the
mixture is stirred in the presence of a reducing agent such as
sodium borohydride, sodium triacetoxyborohydride and the like
to introduce substituent R! into the amino group of compound
[I-4-2], whereby compound [I-4-3] can be obtained.

25 [0162]
Production method I-5

Of compounds [I-3-2] in the above production method I-3,

a compound, which is compound [I-3-2] wherein particularly R?
and R’ are each a hydrogen atom, one of R? and R® is a carboxyl

30 group or —-CO-NR®R® wherein R® and R® are as described above, and
the other is a Ci;¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the
aforementioned group A, can be synthesized by the following
method.

35 [0163]
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, €0, ;02401 To a solution of the conpound (18,7 g) obtained
in step 2-3 in ethyl acetate (28 gai) was added $N hydrochloric
acidiethyl. acetate (200 mi) under stirring, and the m xture was
stirred at roon1tenperature for J. hr, Tg tho reaction. mxture was
added hexane (4 SA" the nixture was $tirfed. for a while, a@d th
crystals mq{e/m ect ed by filtratfony andidried to g;vea?ﬁé>g;£ect
conpound (11, scribed in the 36 a nti oned schKime 1 N
MR(OlI)Ol) 6: 13. 0& 18¥ter8$0( IN), 7. 7-7? 3 6P 2111, 7, 41- o, 35R%
(f-3, 313), 5.38 (s ZFD 4,40 (g, 21-3, J =7,2 HZ). 1.35 (t" 3H,

J7,2 Hz), [02411 step 2-5 [82421 Toe sol ution of the compound (6

g) obtained inlsf€p 00 in toluene ;8(E1E) were added oxal yil'@ntlori de
(3,27 Krl")oqmq]dlngtbylfornanide(o 04 m,) under stirring, and the

m xture was stirred, at roomtanperature for 2 hr, The reaction

m xture waﬁhééﬁé@nﬁratéé a@h@ml@%WEIQQQEﬁ#ﬁg QﬁﬂPHlﬁ?q@oﬁﬁound . 5,22
dbt ai ned

stirred at %re?% %&grrgtég {:/glrl gﬁt 5%A eous pot asétllé[ljl% \A%%nzggen
sul fate solg:tthpna\n@staddéd]ceanﬂ Phesmx¢mkmﬁvwls-peocrtmxttlm tgmocl@ wiuch. as
chl . tddyform Bg anlc L % d mnth ért % g
pota55|unlﬁ$ ﬁrg Pfa?g g I%f?%%’ %né%.LﬁEﬁQﬁﬂ brime,” dried "Gver &7
magnesi um suldf atiee, aﬁﬁmcﬂﬁcﬁnC{@t@ﬂkyﬂhﬁmﬁ@ﬂQﬁﬂhkﬁtﬁjﬁﬁ$ub&th&b&@dbby
silica gel colum chronatography (et hyl acetate: hexane-1:4 -

et hyl acet a8l Fex¥ane*( £13¥ 881 bt  oh° wasS dedlet “HHd t%ﬁQQﬁW%%F%xﬁh§he

. 2.0 slurry, ﬂM%Sm@ﬁtlgﬁédr8§b9HeA“ﬂ§n&0%£ﬁ%% oifd |dratd-om, -and
dtled to gi ve the cblect conpound (6, 349 g) above -nentioned schdne,

descri bedi nesheibed aNMVREL, 1X: 13) 5: 9,03 (s, 1E,
[0165]

Step 1

Compound [I-5-2] can be obtained by oxidizing the
hydroxyl group of compound {[I-5-1] obtainable from a
15 commercially available compound by a known method, to a
aldehyde group by a chromium oxide-pyridine complex (e.g.,
pyridinium chlorochromate, pyridinium dichromate and the 1like),
a metal oxidant (e.g., chromium oxide, silver carbonate,
manganese dioxide and the like), by DMSO oxidization using
20 various DMSO activators such as oxalyl chloride,
trifluorocacetic anhydride, acetic anhydride,
dicyclohexylcarbodiimide (DCC), sulfur trioxide-pyridine
complex and the like, Dess-Martin oxidization and the like
according to a known method.
[01l66]
Step 2
Compound [I-5-3] can be obtained by subjecting the
aldehyde group of compound [I-5-2] to a reductive amination
under similar conditions as in production method I-4, step 2.
30 The obtained compound [I-5-3] is cyclized by the above-

mentioned method, and the carboxyl-protecting group R is
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7,49-7,44 (n)., 2141, 7,39-7,29 (m 5m,7.07-7.00 (s" 2H), 5, 35(s,
2h),4.46 (s" 2H), 4,39(ti, [0244] step 2-6

removed by a known method and, where necessary, the resulting

compound is reacted with an amine compound by a known method

to give the object compound.

[0167]

5 Production method II
[0168]
Preduction method II-1
Of the compounds represented by the above-mentioned
formula [I], compound [II-1-6], which is compound [I] wherein

10 Y i1s CH can be synthesized by the following method.

[0169]
1
-~ 21a
/Rma ﬂ HN i O/R 0
0 0 RZ‘Ih/ RS i
5 4 0 R
0 R R NS N/ )
B OH R
[1i-1-21 >~ N )
N : 5 s R
Step 1 R R
[1-1-1] [11-1-3]
218
R
07 o

1

0 R

g N/Rz

Step 2 Rs R4
[11-1-4]
(3 /"\/ /f

OH 0

[W\ﬂ — J\ J_L 1
' 0~ : : R
[11-1-5] " /<f_ / \Y xN/Rz

m S- LN%{':;
Step 3 ( -}—&\}r 5 R4 R

[0170]
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[ 02451

10

15

20

25

30

35

OH BocHN',, H3 AO0O--OH OH BocHN-, H3 0t 0'ON e

212 {5 a hydroxyl-protecting group such as acetyl group,

wherein R
benzyl group, methyl group, ethyl group, isopropyl group,
trimethylsilyl group, triethylsilyl group, tert-

butyldimethylsilyl group, triisopropylsilyl group, tert-

R2 1b

butyldiphenylsilyl group and the like, is an amino-

protecting group such as benzyloxycarbonyl group, tert-
butoxycarbonyl group, benzyl group and the like, X?!? is a
leaving group such as a halogen atom (e.g., fluorine atom,
chlorine atom, bromine atom, iodine atom and the like), p-
toluenesulfonyloxy group (OTs), methanesulfonyloxy group (OMs),
trifluoromethanesulfonyloxy group (OTf) and the like, and
other symbols are each as described above.
[0171]
Step 1

Compound [II-1-3] can be obtained by converting compound
[II-1-1] to acid chloride by a known method at a low
temperature to under heating, reacting the acid chloride with
compound [II-1-2], removing the amino-protecting group R?®, and
stirring the mixture in the presence of a base such as
potassium acetate, potassium carbonate, potassium hydrogen
carbonate, sodium hydrogen carbonate, potassium phosphate,
triethylamine, diisopropylethylamine, sodium hydrogen
phosphate, cesium carbonate and the like.

Compound [II-1-2] can be obtained by a method similar to
that of Production method I-4.
[0172]
Step 2

Compound [II-1-4] can be obtained by introducing leaving
group X*!'% into compound [II-1-3] by a known method.

212 is a bromine atom,

For example, when the leaving group X
the bromine atom is introduced into compound [II-1-3] by a
method similar to that in production method I-1, step 2 to
give compound [II-1-4].
[0173]

Step 3
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To a stiatign of YR4-2.--te..rt-hbtoxygabonyl am ne-3 nydfoxy -2

snmet nyl nfoi onie acad ;5.00 q) ab dinethilformaraide (SO 1.21) weso
added egtasl:ib44sl eatbonste ;G 31 gl and 4h44osl ethane (2.4 ffrn,
agb t:he .nittbtecwpbusti [tedal) : born teepetstaygfthng '[,I,Iatle%t}e%{,
was adgn, and the nietute was exttacted watb ethyl acotate (le m.4),
The ot gab40eitaper siwas laashedt it hof sateteattedbragmddest godrsaester 4, and
hydt egag c 0 i,St] i a0nce a n

t bgeet cow%%%ngggrggygeggﬁ:%%ggﬁq% f‘ﬁ%@ég%ver}&sm%%?) é’%gdtog’e%e}e{%éc. O(é. 29
cot s,3.99sndilbhsio Hopt 8f3Br&dT3t{on mMdHoBI4)3, Et4D €S, wIl)eby
[02471 step 2-7 2 cHN ,NilffelT -OMe 7a, 31-)4, 3.23. (Cr

s, 1H), 1,5@“‘?8}1[1% é&ggl‘;ll._g?[ﬁﬂﬁe‘l%b%ajspcﬁ ion of the corpound (2,50
g) obtainedoin4jstep 2-6 in dinbthyl sulfexide ;25 MD were
added triethylamne (2,25 rrLé and a pyridine -scifur trioxide conplex
(2,.62 thePAPrLtGEéohasestpdr -4t roomtenmperature for | hr, IN
Abbecue hydrochl gFi Cj i Ti d a

T Xt ure was oxtr act olou (ROSTRST SRt ate (200 MY T ohe orghncesd

l ayer was Washedasltctessi vehyownd h.wHiNragiueausnchybriedhl] omihe reg naci d
sol ution (lootni}dang S ;urﬁ]}d aﬂueous sodi um h%/dro en carbonate i
sol uti o’ (Y00 “r (Y dried cOhCeRtrat ed Y or gi Ve objlEetone of R
compound ( 2n22Rq)idescrdthed igrduhe sabevetieat ggedNE@hémlﬂéi-é\il\E&“ and
(CbCl 3) 69,57 (s, 1H, 5,63 (hr s, 1H3.31 (., 30), 1,57 (s., 3H,
1,45 (s, 91-i9Le 625 fsggéseg_gbgygi]and the other is a C;-¢ alkyl group

optionally substituted by the same or different 1 to 5

V)]

substituents selected from the aforementioned group A, can be
15 synthesized by the following method.
[0175]
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BocHN-. 0..0 ?.?UMe To a solution ef the conpcpnd (660 ng) obtained
in step 2-7 to chloroform C7.0 rl) were added isopropylam ne
($68 ;1i), acetic acid. (245 ul and sodiumtriacetoxybcrohydride (955
nmg), and the nixture was stirred at roomtenperature for 18 nr. 5
Sat ur at ed aqueouo sogj um hydrogen carbonatg solution (30 fral an,g,/R

chl orof orm (50 rf1) re added and thel m Xture was partitioned. The
organic Iayem”%é@)mﬁ%ﬁed mTTﬁ_gatum§ﬁ§§>aééapus—SGbLHﬁ%hy@ﬁﬁﬁ%ﬁ(i
cartonste sol utkdn. (30 dJgtep dried. d. tongentrated, Ther™
concentrate: was puriofiggd by silica gel n"0 &0l unm chronat ogr aphyo—R™
(chlor of or m et hanel,;10: 1) tb give the, obj,ect conpound (714 py)._
descri bed In. tﬂg gﬂ%ve -nmenti oneb scﬁgngf?(ctx-21.3) 6: 5.7gﬁ(%ﬁ]s
18), 3,74 (s" 3H), 2,89 (br s, 2H), 2,73 (riep"J6,2 Hz), :1.52 (s"
38), 1.44 (s, 911). 1.5 1,02 (d, 38, J6.X8zp, 1.02 (d38, J6,2 Hz)"
[0253] step 2-9 10,66..11 , The? conpound : LnUtv3 obtained in
srep 2-8 was dissplved in/tri\fl uor i ci dR'snlp,tion. (1.0

m.:), and the m xture stirred at tenpe.rw rcpsre f.of 30
mrsn, The m xture was lsoncen rated, was added., and the

m xture was cdnPentrated, Thi‘'s-gpernfati on, perforised tw ce,

Tsl uehe LI mﬁﬁp,3d'Hisopopy]erhy.amr:,nﬁpi' nd. tbe corsposnd (, 200
sr:0 pbtained in stpp 2-5 were added, and thélfﬁ%aixturs Wa8 stiired
at: rsomtenperature for 3C mn. Toluene (.5 rrl,) and 1, a

di asabl eyol p[ 5, 4, 0Olundec. -7 -.engLlfC ;. 11, were added, and the

m xture was stirred. at ..2120cr:.. try: | hr., The reaction m xture
was allowed to eriol to roomtenperatu.:.ra, acetic acid ;1,0 was
added, and. the rixture was further stirgéd at ...1:10cC. for | hr.

2N Aqueous hydrochloric acid solution 6@0 1,) was adde(i, and the
60 x,cis.). The ergenic

m xture was extracted. w ethyl acetate

| ayer was dried and coggﬁgf? ted, f ~& added, and this

b, peration was repeaggd: e te gi eb-ject 5 conpohhd ;263
ng) described in tne aboueam eatFp : , 1H), 7;59 Cd, 2H, J7.0
HZ:), 7,41- 5883 (m 4H), 70 \--H-)9 R , 5,46 (de 1.1-410,0
Hz), 130"Jr:: 10,0 Be), 4,86 (sep;N¥6.3 Qz), 444 Cs, 2H), 3"e5:in,
J13.5 H2,.:), 3,44 (d,13.5 Hz), b: 1,96 (s, IHj, 1,14 cd, 3R J6.3
Hz.), 1.12 (d, 3R - 6,3 [11-2-5]

[0176]

22a

wherein R is an amino-protecting group such as

benzyloxycarbonyl group, tert-butoxycarbonyl group, benzyl

R22b

group and the like, is a Cy.¢ alkyl group optionally

L

substituted by the same or different 1 to 5 substituents

selected from the aforementioned group A, R?*° and R?**

are the
same or different, and each is a hydroxyl-protecting group
such as acetyl group, benzyl group, methyl group, ethyl group,
isopropyl group, trimethylsilyl group, triethylsilyl group,
tert-butyldimethylsilyl group, triisopropylsilyl group, tert-
butyldiphenylsilyl group and the like, and other symbols are
each as described above.
[0177]

15 Step 1

The hydroxyl group of compound [II-2-1] is oxidized, by a
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Hz.), [02561 2-10 [02571 L025: 01 G Fhes' 000, tr. 0:1 To a
seintibn of the compound (40,0 ng) detained in step 2-9, 1 -:7?7h\11
-(3 -di met hyl am nopropyi ) carbodiiride hydrochloride (20,0 ng) and

1 - hydr cxyhepzat ﬁb%%ebeteygiaéeal&ézy&e r@odpﬂ, dinetchyl termani-de ;1400 -7
61.) was adbeb azetidine”C20 p. , and. the mxture was stirred at
r ebm t enpercarube PbEai8eHr ’EmﬁH@Hﬂ@dHﬁﬁ@@@usSséhﬁuﬁaﬁ9d@§dﬁhe one

car bonat e gqu%iggd,%gr ogdg§$h$f?d Eﬁg&ﬂggggggaj ﬁéggégggtgd @%%B 1.

et hyl acetate The st ga ‘ayer i essive
with. I'N rqoaneous hydrochloric. arid. c:ol-stnr ;10 1-711S) and
sat ar at ed % gbe sodi um hydrtefl carbonate. solutien ;10 mn, dried
and concen F@a ed, The concentrate was ourif.ied by silica gei thin

| ayer chromat ogr aphyoGehl profersj i set hanalhalisisl) W0 sgiove cthegobjiegbund
conpubhd C26. 7 ng) described in the above sneAtioned 30:cioh. F. T,e,

IS - NVR (cHSE2HZ), teHyeduchive 7aghpyioy I36-trerEage metiqyl 7507205 the
AT P T
0179]
10 Step 3
Compound [II-2-4] can be obtained from compound [II-2-3]
by the same method as in production method II-1, step 1 to
step 3.
[0180]
15 Step 4
The hydroxyl-protecting group R** of compound [II-2-4] is
removed by a known method, and the hydroxyl group is
appropriately subjected to substituent conversion to a leaving
group (OTs, OMs, OTf etc.). After reaction with potassium
20 phthalimide, and the phthaloyl group is removed by a method
similar to production method I-4, step 1 to give compound [II-
2-5]. The obtained compound [II-2-5] is subjected to an
appropriately combination of removal of hydroxyl-protecting
group R?*® by a method similar to production method I-3, step 2,
25 and modification of amino group of compound [II-2-5] by a
known method to give the object compound.
[0181]
Production method III
Of compounds represented by the above-mentioned formula
30 [I], compound [III-1-9], which is compound [I] wherein Y is a
nitrogen atom can be synthesized by the following method.

[0182]
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3.92(r),, 2E), 3,97 1,dslH, J = 13,4Hz), 3,75-3,66(m 1H), 3,61-3,51
(ar.),, 1H), 3,27(d, 114" J -13,4. Hz),2.19-2,05 (m )4. 2HL, 1.c.7
(s, 39), 1,15(d, 69, j6,7 H2j, [52591

0 3ia

R
0 0 cl )H(O\Rm 07 0
31c

31b 0
0 R 0 _R
3la_~ > =
R r [H11-1-2] g
=z R3‘lb/0 = 0

T Step 1

(h-1-1] ®), [111-1-3]

3a
R
. 07 0
NfNH Rs'[l:
S 0~
[|2 8] -
Step 2 Step 3 n\
[111-1-4] [I11-1-5]
R1
130 3
R /R5 g R
MHTjiI::{;jT//HNHUH [1-3-2]
— -
Ste 4 7S
b =Y Step 5
N—N

L111-1-6]

C11-1-7]

‘“ 0 R
- : /@ Y‘ka«/ 2
- R) |-,

L x/a\fo_/

Step 7 Ny, i 5./
N *%/L R™ R

[111-1-9]
[0183]

wherein R*®

is a hydroxyl-protecting group such as acetyl group,
benzyl group, methyl group, ethyl group, isopropyl group,
5 trimethylsilyl group, triethylsilyl group, tert-

butyldimethylsilyl group, triisopropylsilyl group, tert-
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butyldiphenylsilyl group and the like, R®® and R3°® are the same
or different and each is a carboxyl-protecting group such as
methyl group, ethyl group, benzyl group, tert-butyl group and
the like, and other symbols are each as described above.
[0184]
Step 1

Compound [III-1-3] can be obtained by reacting compound
[IITI-1-1] with compound [III-1-2] by a method similar to
production method I-2, step 3.
[0185]
Step 2

Compound [III-1-4] can be obtained by removing the
carboxyl-protecting group R*® of compound [III-1-3] by a method
similar to production method I-2, step 4.
[0186]
Step 3

Compound [III-1-5] can be obtained by reacting compound
[ITIT-1-4] with compound [I-2-8] by a method similar to
production method I-2, step 5.
[0187]
Step 4

Compound [III-1-6] can be obtained by removing the

carboxyl-protecting group R3¢

of compound [III-1-5] by a known
method.
[0188]
Step 5

Compound [III-1-7] can be obtained by converting compound
[ITI-1-6] to acid chloride by a method similar to production
method I-2, step 5, and reacting the acid chloride with
compound [I-3-2] in a solvent such as hexane, chloroform,
methylene chloride, ethyl acetate, toluene, 1,2-
dimethoxyethane, 1,4-dioxane, THF and the like in the presence
of a base such as potassium acetate, potassium carbonate,

potassium hydrogen carbonate, sodium hydrogen carbonate,

potassium phosphate, triethylamine, diisopropylethylamine,
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....... :., "Ve-N 2.0[ 0261] The conpound (25,0 pj) obtained
in step 2-10 was dissolved in trifluoroacetic acid (1.0 n8..3, and
the mzture was stirred at room tenperetore for 30 min, The reaction

sol ution W%ﬁ%pﬁga&abeﬁ, pEBLoRof or muesadded, o and the ics,Jmxtur e
was concentrated, 49 Hydrochloric acidlethyl acetate solution was

added, an& tOH€%t xture was concentrated. Crystallization .1: ram

ethyi acetate-hexane gave the bbject conpound (17,2 ng) described in

t he” above- menti oned scheme, 1H -NVH(DNSO -d6) 12.91 (:C.s, 19), 0,71
(s,IH),7,46-7.38Compound [III-1-8] can be obtained by removing the amino-

5 protecting group R'¥® of compound [III-1-7] by a known method,
and performing cyclization by a method similar to a
cyclization reaction of production method II-1, step 1 in the
presence of a base.

[0190]
10 Step 7
Compound [III-1-9] can be obtained by removing the

hydroxyl-protecting group R3!®

of compound [III-1-8] by a known
method. For example, when the protecting group is a benzyl
group, a method similar to production method I-3, step 2 can
15 be used.
Examples
[0191]
Now, the production methods of the compound of the
present invention are specifically explained by referring to
20 Examples, which are not to be construed as limitative.
The abbreviations used in the Examples mean the following.
Bn: benzyl group
Boc: tert-butoxycarbonyl group
Et: ethyl group
25 Me: methyl group
Ms: methanesulfonyl group
TBS: tert-butyldimethylsilyl group
TFA: trifluorocacetic acid
THP: tetrahydropyranyl group
30 Z: benzyloxycarbonyl group
In addition, the following 'H-NMR values were measured by
resolution 400 MHz.
[0192]
Reference Example 1

35 [0193]
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6, 7THz), 4. 4a (s,2)1),4,29-4,16 Car m 19), 4.02 (d,1H J =13, 9Hz),
3,90-3,31 ;Or m 2H), 3,30-3,72 (br m 1111.71 H 13.9 Hz), 2.15-2.04

(br m 29), 1.99 (;;;,, 39), 1.19 (5, 5,7 Hz), 1.14 JJ:(5262] Exanple
3 [0253] etsecgép31?(_[10254] BooNtis OBn "ON Ob.r) k.N'OM 0443651
To a solution. of. (R) -1 -benzyl pxynmetnyi -2" hydroxyet hyl carbam c

acid tert-tltyl4lester. (5,0 g3) and. 2,6 -di - a tert-butyl pyridine
(3,.0ral3) in chloroform (50 r,12.., were adde. iodonethang (1,33

na:) and silver(i) trlfauct netlhanesul f ona @ 6.8% g) under i
i ce-cool i ng’ m xtuyeswas ostirred ofin, and¥uryhen
stirred at roomgenperature.for | hr, 'Iéh <[ eaction suspbnsion was

filtered through cents, and 4 r
[0195]

5 3-benzyloxy-4-oxo-4H-pyran-2-carboxylic acid (11.43 g)

was suspended in methanol (20 mlL)-tetrahydrofuran (80 mL), 2M
(trimethylsilyl)diazomethane/hexane solution (46.4 mL) was
added dropwise under ice-cooling, and the mixture was stirred
at room temperature for 1.5 hr. The solvent was evaporated

10 under reduced pressure and the obtained residue was dissolved
in chloroform (80 mL). Thereto was added bromine (23 mL) and
the mixture was stirred for 2 days at 75°C. The mixture was
allowed to cool to room temperature, hexane was added and the
precipitated solid was collected by filtration. The obtained

15 solid was dissolved in dimethylformamide (54 mL), potassium
carbonate (7.1 g) and benzyl bromide (5.6 mL) were added, and
the mixture was stirred at 80°C for 40 min. The mixture was
allowed to cool to room temperature and filtered. The filtrate
was concentrated and 1N agqueous hydrochloric acid solution was

20 added to the obtained residue. The mixture was extracted twice
with ethyl acetate. The combined ethyl acetate layer was
washed with saturated brine, dried, and concentrated. The
concentrate was purified by silica gel column chromatography
(ethyl acetate:hexane=1:20 - 1:4), the eluate was concentrated,

25 and the precipitated crystals were collected by filtration to
give the object compound (7.65 g) described in the above-
mentioned scheme.
'H-NMR (CDCls) &: 8.11 (s, 1H), 7.49-7.44 (m, 2H), 7.40-7.32 (m,
3H), 5.32 (s, 2H), 3.89 (s, 3H).

30 [0196]
step 1R-2
[0197]
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m concentrated, and the concentrate was putdfied by silica gel C 1:4)
to give the On eat. conpound (2.8 y.) described in the above-.
ment i oned schene. 1H -NWR (C3Dal 47) 6((m 5N), 4"97 -4,35 (m nx),

4,53 (s, 4,00 43,Bl (Fm 1H), 3,59 (1d. INJ - 9,4, 4,2 Hz),
3,51 (cid,. 1H J - 9,4, 5,8 Hz), 3,51 (dd, IN J - 9.4, 4,4 (-2),
3.44 (cid, 6,0 Hzd, 3,34 (3, 3H), 1.44 (3, 98)" [02661 step
3-2 zo 1026 To a—sol ut of o he,.cc. .. npound

(2, oht ai edt'cst - epS—- to nn/ee) ancl LIEWw ::, was added e

7.30f. al | edf f: neceybn za cet al ys \f& 4 q9), and the m xture was
stirred at rcumfara h. yel Yoge: f etyefephere e.nd crossnre (CA MPa),
The reecti oW '#Plxfure was flitred thifuo,7. cent:se. and conoent.rdtd

to give the obl dd,qd g%@ﬁfh@ﬁ of - ) -IhPordhien @ Raes el 1eg csukere, 1@05 in
3'H(CDC. 4H) 6) 6.22-5.10 (. 1H), 3,8443,64 - tetrahydrofuran (20

m(,) Was &dded308r op) wwgé QdQQQ @I@@We a2bdi Lo ey PREEN 0GR S 1um
Itzft t h d
SO 21 00 3 ok WDSEE L1680k Py, s he gl ygeaves, sl Lus

concentr at ed,i raiad the ¢ohﬁent$aett1&a/m:1 punicicued amoyn isil cbéogéblecebﬂnmion
chr omat ogra hy t hyl acet ate; hexane = Th tal ned

solid was Sfj\(Si@ ‘?3& ﬁ%‘@tlﬁhﬁB‘Fr? 3‘63%1‘3]11‘?"6?%2%? Cﬁg %ﬂ

hydrazi ne e f&%&% (3n6 extra¥esdagdded, cangh tde a8t UrBeWasganic

stirred at or 40 pain. The Fixture was allowed to cool to: room
t enper at Aurlaviee $6lIsi grardsSf iMitter s tofrRtcandiRe  f AT eal e 2Rals concentrated.

concentra t%fhfﬂ%'o%a%eve?z% Qq‘gﬁdgi?otﬂf rﬁa%e%stﬂear@ eGjePirfrat %re

solid was :nmc ce:rc o trate was conc ated to give the
obj ect conppurd (d. $@esobtbedednrehed1aebpvmdntdmmmédnsa:hase stivMdRd for
5, 00-4.83 gfa 1H), $.71-3.63 (m, 131), 3.50 ﬁ g 3.7 Hz)
3.40 (tid 1P min at 3538, §fl§5}falxt21r§4weada Hweé—tﬁscﬁo B° Hoj o™
2,30 n:= 1%é%pe@a@uﬂé hndlcéﬁcéﬁgfaﬁed, and the residue was purified by
silica gel column chromatography (ethyl acetate:hexane=1:50 -
15 1:9) to give the object compound (16.8 g) described in the
above-mentioned schene.
Y-NMR (CDCl3) &: 7.31-7.29 (m, 1H), 7.21-7.14 (m, 2H), 7.05-
6.98 (m, 2H), 4.07 (s, 2H).
[0199]
20 step 1R-3

[0200]

F F (( A
Qe —R o

(0201]
To a solution of the compound (3.2 g) obtained in step
25 1R-2 in THF (50 mL) was added dropwise 1.6M n-

butyllithium/hexane solution (8.1 mL) at -78°C and the mixture

was stirred for 10 min. Tributyltin chloride (3.5 mL) was

added, and the mixture was stirred at -78°C for 30 min and at
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step 3-4 HU. 2731 Tea solution of the conpound ((La Q)

obte'ned in step 3- 3 in clioxana (8 m,) was adnen saturated aqueous
sodi um s hydrogen carbonate solution. (2 xl,), benbyl chleroformate
(0.54 rip wasadeepcdLepW:SeoUNderyih 0N &oldong, wandrt fesnhXtiureaMasthe
stirred. for 40 mn, ann at. roamtenperature far 10 m n_ Water (15
ParJ) was &ddédrcandst Rethaztadewald eXtyact@ratia-h ébRyPragetat eaver
The extrac red, -anpd ang .t 373 S
pur 1 11 et by e P e o o Shr e oy ant e Cocentratld
acet at e: hnxame- Lhe obie2), cFopohed obd ai ned.desolnidavas radded adNve -
hydrochl oric %cad/ iszne sol uti on.d%nS m tand the, m xture was
stirred at "oom tenperattr 2% dr 30 nin-°THe reaction mixture was
concant r et éd-n@ard (tihe) resi dues-was di gselxng 4n2sehionbfiar npHSat urated. 97
aqueous sodi um hydrogen carbonate sol utten {2 ) was added, and.

ga

the m xturé™aghsri fréd. (TheZf xt ur @>wes® extiectied wit4) chl2Sr dftor i) /
and the organincql ayer wa ried ncentgated to give the obl ect
conpound. %6%8 r%lj?éde(rsnériggga ?hgﬁéei' %ﬁo@@ -ng}@n'ti oned schene, ss 18
-N141.8 (CTPE3%2).,.) 5( 7.39-7.28 (m 5H), 5.27-5.2071.::), 3.35 (s,
3H), 3. 18'3't01 (lg._';l 2H), 1.39 102751 step 3-5 [0276] Toe
sol uti ond’of the conpound ; 150 fig) obtained in step 3-4 in
chl orof orm[o¢or¥f],,) were added acetone (70 nr,,), acetic s acid (54
LL) and sodiumtriacet oxyborohydride (200 ng) ander ice-cooling, and
the m xture was stirred at foom tienper at yn,e overni ght. The reaction
m xture was diluted with. c
hydrQg en ea rbonate sol .0 was
stirred. The chloroform | ay s wasl
dried, and concentrated to giv t@ object conp
described in t apove- nenti oned ene. 113-NNR,
-7,2n.5H), 59 M OH), 3"42- 3, 283H), 3, 33(s, 3K
13 2.32(m HZ\; st eo 3-6 211),1,54(d,3H, -6.8 Hz),

Br

and the m xture was
d:O0 mth saturated brine,
ynd ; 155 ng)e,

9

[0204]
Under an argon stream,

15 tris(dibenzylideneacetone)dipalladium(0) (84 mg) and tri(2-
furyl)phosphine (85 mg) were suspended in toluene (1.5 mL),
and the suspension was stirred at room temperature for 15 min.
The compound (890 mg) obtained in step 1R-3 and the compound
(310 mg) obtained in step 1R-1 were added, and the mixture was

20 stirred at 80°C for 1 hr. The obtained reaction mixture was
filtered through celite, and concentrated, and the concentrate
was purified by silica gel column chromatography (ethyl
acetate:hexane=1:20 - 1:4) to give the object compound (190
mg) described in the above-mentioned scheme.

25 'H-NMR (CDCls) &: 8.91 (s, 1H), 7.62-7.61 (m, 1H), 7.51-7.45 (m,
2H), 7.40-7.32 (m, 3H), 7.25-7.19 (m, 2H), 7.04-6.97 (m, 2H),
5.37 (s, 2H), 4.19 (s, 2H), 3.91
(s, 3H).

[0205]
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[ 02791
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Ni rucgt, : K , 0 aaa

Reference Example 2

[0206]
step 2R-1
[0207]
0Bn 0 0Bh 0  CH, OH 0 CH 0Bh 0  CH,
4 = OH . = U) . ’ = y) %i[fij/ﬂ\v)
A0 -0 B 0 B X 0
[0208]

In the same manner as in step 1R-1 except that 3-
benzyloxy-4-oxo-4H-pyran-2-carboxylic acid (15.0 g) was
ethylated with iodoethane, the object compound (10.97 g)
described in the above-mentioned scheme was obtained.

'H-NMR (CDCls) &: 8.11 (s, 1H), 7.50-7.46 (m, 2H), 7.40-7.32 (m,
3H), 5.31 (s, 2H), 4.36 (g, 2H, J = 7.2 Hz), 1.33 (t, 3H, J =
7.2 Hz).

{0209]
step 2R-2
[0210]
F H,C CH,
S\ SN
OBn 0  CH, \\”N/ " i jHﬁ
0 x U) _ = 0
Br S ’ | e
\_n
[0211]

In the same manner as in step 1R-4, the object compound
(1.0 g) described in the above-mentioned scheme was obtained
from the compound (1.2 g) obtained in step 2R-1.
'H-NMR (CDCl3) &: 8.91 (s, 1H), 7.62-7.61 (m, 1H), 7.51-7.47 (m,
2H), 7.39-7.31 (m, 3H), 7.25-7.20 (m, 2H), 7.04-6.97 (m, 2H),
5.37 (s, 2H), 4.38 (g, 2H, J = 7.2 Hz), 4.19 (s, 2H), 1.34 (t,
3H, J = 7.2 Hz).
[0212]

Reference Example 3
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C, In tneina raanner :in inb53fep 2-9 anddter.2 , the bjnnt

noni pond CL7,0 n 1 de:,,orined in tnn Onfe-mdntionn,:j 0c)iO,fl
c:0*0.irer: f'rr.mcoinunn ,.1) obtained in Ot.np 3-5. Fut rnnoval nf
the an',ingobeagtneting df nOp) nf thn conponnd obtained in dtep 3-S,

a known net hod was use& according to the protecting group, 1H -N M

; DVBO- hk) "
OH N /JL\
SN0
_— H
2 ’ 0 )PCH
F H.C
3 CH:] 3

[0214]

step 3R-1

5 To a solution of 4-fluorophenylacetic acid (25 g) and

tert-butyl carbazate (22.5 g) in DMF (200 mL) were added 1-

hydroxybenzotriazole hydrate (HOBT'H,O (27.3 g)) and l-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (WSC+HC1

(34.1 g)), and the mixture was stirred at room temperature

10 overnight. Saturated aqueous sodium hydrogen carbonate
solution was added, and the mixture was stirred for a while
and extracted with ethyl acetate. The organic layer was washed
with saturated aqueous sodium hydrogen carbonate solution and
saturated brine, dried over magnesium sulfate, and

15 concentrated to give the object compound (32.3 g) described in
the above-mentioned scheme as a crude product.
[0215]
step 3R-2
[0216]

H
M\ /JLx N-_

CH3 .

20
[0217]

To a solution of the compound (32.3 g) obtained in step
3R-1 in THF (300 mL) was added a Lawesson reagent (48.7 g),
and the mixture was stirred at 50°C overnight and allowed to
25 cool. The reaction mixture was poured into a stirred saturated
aqueous sodium hydrogen carbonate solution by small portions,

and the mixture was stirred at room temperature for 30 min.
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J -13.269z), 4,47(cep,1H J -6, 7Hz), 4,47 (a, 2H), 4,34. :Hrt. 1H
J= 13,5,3,7H2),4.22-4,17 a 1Hl, 3,49 da. :m:s=. 10,6, 4,3
Hh),3.39kjd, 7.3 Hz.) , 3,21 (s,

10

IO

20

25
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The mixture was extracted twice with ethyl acetate, and the
organic layer was washed with saturated aqueous sodium
hydrogen carbonate solution and saturated brine, dried over
magnesium sulfate, and concentrated. To the residue was added
4N hydrochloric acid/dioxane solution (300 mL), and the
mixture was stirred at room temperature for 1 hr. The
precipitated salt was collected by filtration, and dissolved
in water (200 mL), and the solution was neutralized with
sodium hydrogen carbonate and extracted twice with ethyl
acetate. The organic layer was washed with saturated brine,
dried over sodium sulfate, and concentrated. To the residue
was added ethyl acetate/hexane (1:4) solution and the mixture
was slurry washed. The residue was collected by filtration,
and dried to give the object compound (15.78 g) described in
the above-mentioned scheme.

'H-NMR (CDCl3) &: 8.27-8.03 (br m, 1H), 7.26-7.20 (m, 2H),
7.10-7.03 (m, 2H), 4.88-4.75 (br m, 2H), 4.08 (s, 2H).

[0218]

Example 1
[0219]
step 1-1
[0220]
N CH, " CH,
0 N\) e Hz”\)"w,
he 1 [-2TFA
0 O\CH3 O\CH3

[0221]

To a solution of (S)-2-ethylamino-3-methoxypropylcarbamic
acid benzyl ester (76 mg) in methancl (10 mL) was added a 7.5%
palladium-carbon catalyst (100 mg), and the reaction mixture
was stirred under a moderate-pressure (0.4 MPa) in a hydrogen
atmosphere at room temperature for 3 hr. The reaction mixture
was filtered through celite, trifluorocacetic acid (1 mL) was

added and the mixture was concentrated to give the object
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3H), 1.30 3H'J -6,7Hz),1,29(de314, Exanple 4 [02921 step 4-1 BooNn.
"NH, BooNH-N, Owve 010e CH | T,H3 15To a solution of CR) -1
-acinonethyl -2 -nmethoxy hylcarbamc acid tertester,0 g) produced
from Denzyl xRy} 332na VAL Xyl dyl O é%?éﬂacbo%-%eh% brgt XlnefRt 8%
in the sannl |-ra aﬂ nanp , step 3-1to step 3

chl or of or morliBlenpipjumwer e added acetone (432 sl1 and acetic aC|d. 24
(337 puUL) %gggr ice -cooling, sodium triacetoxyberohydride ;1,25 qi
was added. Fdon1teitt:erature, and the m xture wan: stirred at.
room t enpersateyr e-bor 14. hr. To the reaction m xture was added

sat ur at ed a%ueous sodi um h: - ;i gen. carbonate solstion, an& the

m xture wasUextracted 3 tinmes mnth chloroform The conbi ned

chl orof orm | ayer was dried, and concent
was purified by silica gel 001:.)..m

at ed, aad the. cohcentrate
omat ogr aphy

(chl orof or mret henol -501 - 7:1) te give t econpound (1 12 g) ribed
in the above-nentioned SCheMe" | -1MNWR (C.::1X1'.:.J) 6: -4,90
(144, 1H), 3,81-3,69 (r:" 1H),(3,49 & o*t& - 9. 3 4,0 F&),
\
3,13-3,37 (ir" LH), 222$L4 (m 1145 (s, 9H),R1,01 (d, 3H o -
6.4 Hz), e, \_k o N
H.N \__/ N CHS

2 ”% “2TFA

0 - ) .
- -
o, S L

[0224]
To a solution of the compound (55 mg) obtained in step 1-
1 in tetrahydrofuran (1.5 mL) was added diisopropylethylamine
10 (160 pL), and the mixture was stirred for 10 min. A solution
of the compound (46 mg) obtained in Reference Example 2 in
tetrahydrofuran (1 mL) was added, and the mixture was stirred
at room temperature for 30 min. The reaction mixture was
concentrated, toluene (4 mL) and 1,8-diazabicyclo[5.4.0]undec-
15 7-ene (200 pL) were added, and the mixture was stirred at 110°C
for 15 min. Acetic acid (500 pL) was added, and the mixture
was stirred at 110°C for 1 hr. The reaction mixture was
allowed to cool to room temperature, and diluted with ethyl
acetate. The mixture was washed with 5% aqueous potassium
20 hydrogen sulfate solution, dried and concentrated, and the
concentrate was purified by silica gel thin layer
chromatography (ethyl acetate:methanol=20:1) to give the
object compound (56 mg) described in the above-mentioned
scheme.
25 [0225]
step 1-3
[0226]
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1.03 Rd, 3H, J6.4 H2).

[02851 step 4-2 (02861 CH3 BonNH. NN.

"Ll e

(02.67-; In the same manner as in step 2-9 and step 2-11
(known dearotection and condensati o reactions pay be omtted. as
necessary) , the object c ound. (10..8 nd) described in the. lo
above-nenti oned schene bt ai ned fromthe conpound. (19,0 m)
obtained in step 4-1, | (DVBO-d(() 6: 12.62 (br s, 1H1, 8..86
(s, 1H, 7.45-7.38 (m 2H)|, 7,23-7.15 (m 2.13), 5,01-4.93 (ra,4.77
(sem 11-1"FHz), 4.47 (5 231)" 3,84 (dd,J13,\8, 4,1 Hz), %id: 93.75
(dd. aH, J1 1,$ Hz),| 3,65-34 54 (m" 211§Ti 3, 25 ( 1,16
(d, 3H J - i, 3k 36, 7-Hz.») 102831 52zanplle 5[ 0289]
Zo stea 5-1 . ] I n HepJaT in
step 3-3, the 5 (:q) described

a: .ese-nanti oned
acid tert-butvl

(ms 161, 2,74,

Compound

| H NMR ( CDt,

ester

(56 mg)

trifluoroacetic acid (1.0

5 room temperature for 1 hr.

concentrated,
concentrated.

acetate solution,

nme wes ebt@\ned fronydreny i-

Ethyl acetate,

) 3

mL) ,

and hexane were added to allow

crystallization to give the object compound (28 mg) described
10 in the above-mentioned scheme.

'H-NMR (DMSO-dg) &: 12.30 (br s, 1H), 8.64 (s, 1H), 7.66 (s,

1), 7.34-7.30 (m, 2H), 7.16-7.11 (m, 2H), 4.57 (d, 1H, J=13.5

Hz), 4.39 (dd, 1H, J=13.5, 3.9 Hz), 4.19 (s, 2H), 4.12-4.10 (m

1H), 3.87-3.80 (m, 1H), 3.53-3.44 (m, 2H), 3.27-3.22 (m, 1H),
15 3.20 (s, 3H), 1.18 (t, 3H, J=7.1 Hz).

[0228]

Example 2

[0229]

step 2-1
20 [0230]

S
//ﬁ\\ CH, 0\\//1L\c1 r = k, CH,
H,C o/&;?g B bh;fL\/J}\/' m/ w %KMI

[0231]

Under nitrogen,

bis(trimethylsilyl)amide-

25 mL) was cooled to -70°C,

a solution of 1M lithium

(100 mL)

THF/ethylbenzene

and tert-butyl acetate

80

3.71-

The reaction solution was
ethyl acetate was added and the mixture was

4N hydrochloric acid/ethyl

in THF
(13.5 mL)

"yl et hyl car fAmiyc
4.68-4. 49 (tC Hc.il.H)

3.58

obtained in step 1-2 was dissolved in

and the mixture was stood at

(100

was



Jrrr inc)difl 1 0ld the same nmanner as in step 4-1, the object
conpound (180 ne) described in the above -entioned schene was
obtained fromthe conpound (190 rq) obtained in step 5-1. '"H NWVR (CDC
) 6, 429%k=4, 66001 ékﬂmd§r8§tikﬁﬁhd'W3Kftbﬂ)stnginésﬁ@r iBLm§§ 4
Hap,266 dd, 1H, J - 12.0, 49H22 12,0, 6,7
Hz), 1,45 §n2gﬂ1)>><3ﬂceﬁz} chlepiqql. 76'1? n;rL V654 aEglpd %29513@ epAStgr
[0296), 8 Ke T 81 j n n
step 2-9 a%gﬁé%égg ?ii Ei Pco%%uﬁ%%;§%%}umﬁx; gf%?fn% Eﬁ 981 ud3chMvas
t:h:-Yle- Hndded aneuecrbaetn@m miyriurne rurtthe aac(mﬁpm@a¢36d03 a@ﬁ the
ebt ai ner, Ln 25 ste 2.31brs, IN), i H),. .7, 45
7.22-7.15 {“ Eﬁ?) WAy, gﬁ??‘&?% |‘T‘3Lr3alC %’,"“é.t@f“@ir(?%ﬁf)e' Eh%omﬁ‘ture
114, J - 6wesHE)<tréc43;d(\81t129éthyB Hlet(ddh, ENd IhzZbrg3nb3 (dger! Has
J.-- 13,5, 2,2 Hz), 1,39 (d, 38, - 6.8 Hz. ) 1,19 (cd" 3U3 =6.)1.16

(d, 39- 6, ewgfyed with' 2N agueous hydrochloric acid solution and
saturated brine, dried over sodium sulfate and concentrated.
The above operation was repeated, and the both were combined
10 to give the object compound (40.3 g) described in the above-

mentioned scheme as a crude product.

[0232]

step 2-2

[(0233]

@\/ D @\/ 0

0~\V//HNRV//“\\ //&; o, “\v/’ui:]/”u */4T\CH
H,
15 k&
[0234]

To a solution of the compound (38 g) obtained in step 2-1
in toluene (80 mL) was added dimethylformamidedimethylacetal
(38 mL), and the mixture was stirred at 100°C for 1 hr. The

20 mixture was allowed to cool, and concentrated, and the
concentrate was purified by silica gel column chromatography
(ethyl acetate:hexane=1:2 - ethyl acetate) to give the object
compound (11.3 g) described in the above-mentioned scheme.
'H-NMR (CDCls) &: 7.66 (s, 1H), 7.40-7.13 (m, 5H), 4.60 (s, 2H),
4.42 (s, 2H), 3.40-2.65 (m, 6H), 1.45 (s, 9H).

[0235]
step 2-3
[0236]
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(,[0293] Example 6 02993 step 6-1 0300) r.,t7 \WE-4 r; LJD1.22,

In tbe same manner as in utep 3-3 to step 3-5, the object. conpound
(105 ma) described in the above -nentioned. schene was obtained from
(121 - 2- hydroxy-1-met hyl et hyl . carbami c acid tert- is butyl ester (2,0
g), 1H-NHR (ClJI:21-")7,40-7,2e (m 5H) ,528 (bra, | 10 (s, 2H),
3,29-3.17 (m IFD 3.02-2,92 (m, 1FD, 2,92-2.90 (m J6.3 Hz),

0.99 CH,. 3t r0302% . MQ§teQm6 [03031 k22U4 | 4emar s4su-:
as in. step 9\ st (ep 1 de ri at:ion ea c ti sy ry), the
obj ccm 6i n ta Y 4. b:i=2,...n,=2 was c23: :rtethe

cony., \(if,g ) obtalnedlln steph- 1. —For*rennval of the
am no- protecting dr ofsC1 enzyl oxycar bonyi group)of ¢
dbtained in step 6-1, alknown mat hod was used @gcordln
protecting group, x1H - RR(DVBO dd12. 54(br s H

[0237]
Under nitrogen, a solution of 1M lithium

bis(trimethylsilyl)amide-THF/ethylbenzene (42.5 mL) in THF

5 (150 mL) was cooled to -70°C, and a solution of the compound
(11.3 g) obtained in step 2-2 in THF (50 mL) was added
dropwise over 3 min under stirring. After stirring for 20 min,
ethyl chloroglyoxylate (4.75 mL) was added at once. After
stirring for 25 min, saturated aqueous potassium hydrogen

10 sulfate solution and ethyl acetate were added and the mixture
was allowed to warm to room temperature. The organic layer was
separated, washed with saturated brine, dried over sodium
sulfate, and concentrated. Toluene was added to the residue,
and the mixture was concentrated once. Toluene (100 mL) and

15 triethylamine (10 mL) were added and the mixture was stirred
at room temperature. One hour later, the mixture was
concentrated, and the concentrate was purified by silica gel
column chromatography (ethyl acetate:hexane=1:6 - 1:3) to give
the object compound (6.03 g) described in the above-mentioned

20 scheme.
'H-NMR (CDCl;3) &: 8.39 (s, 1H), 7.51-7.47 (m, 2H), 7.39-7.30 (m,
3H), 5.32 (s, 2H), 4.34 (g, 2H, J = 7.2 Hz), 1.57 (s, 9H),
1.31 (t, 3H, J = 7.2 Hz).
[0238]

25 step 2-4
[0239]
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ha, 2E), 7, 22- 7, 154, 51n4, A4041, (d, SH, J$. 7Hz), 1. 25(d,)3E,j -6, 7nz),
1.21 (didhs -5.5Hz), rflch-,1 Exampl e 7 FO30El step 7-1 [030i :
OH OH  BocHN-, H3C*

10

15

20

o 0 — 0 0
0
H.C N 07 o, NN N o,
Hsca\\/o X0 HO 0
CH, O 0

[0240]

To a solution of the compound (18.7 g) obtained in step
2-3 in ethyl acetate (20 mL) was added 4N hydrochloric
acid/ethyl acetate (200 mL) under stirring, and the mixture
was stirred at room temperature for 1 hr. To the reaction
mixture was added hexane (1 L), the mixture was stirred for a
while, and the crystals were collected by filtration, and
dried to give the object compound (11.1 g) described in the
above-mentioned scheme.
'H-NMR (CDCls) &: 13.03 (s, 1H), 8.80 (s, 1H), 7.47-7.43 (m,
2H), 7.41-7.35 (m, 3H), 5.38 (s, 2H), 4.40 (g, 2H, J = 7.2 Hz),
1.35 (t, 3H, J =17.2 Hz).
[0241]
step 2-5
[0242]

0 0
3 N

== 0 CH

0 0
3
P

F
0- T o 0
No/\c”:; {?
HO X -0 o <
i g

0 ol

> -0

[0243]

To a solution of the compound (6 g) obtained in step 2-4
in toluene (80 mL) were added oxalyl chloride (3.27 mL) and
dimethylformamide (0.04 mL) under stirring, and the mixture
was stirred at room temperature for 2 hr. The reaction mixture

was concentrated, chloroform (100 ml) and the compound (5.22
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TOH'OrTcs (03001 2-Amino -2 -nethyl -1,3 -propanediol (20..0 g) was
suspended in tetrahyd.rxhfl.nh (450 mJj, and di -tettdi carbonate
(41.6 g) was added. The m xture was stirred at room 2) tenperatune

fbr 3 hi gqt copcentrat gdgo B Pt b )ey o md QF MARIE (2004, andW%ﬁeaM%ure

to dissolv he cmhentrate again, 1 mdazhde (13,0 g) and.
-hutylchlomadlﬁﬁuhybglbangoéﬁltémgsra%unﬁzﬂﬂﬁﬁﬁlghénd EﬁeAﬁvﬁ@u$e wes

e i Ve T

the m xtur &5 acetat e
organi c | ayers wasrwashaedtwitd M@tmrcmrﬁxbﬁnrm), Tdei edgaahd tenerewas:
at: edTha. concentrate was urlfled_gé53|llca

el colu ,
chronato@r&ﬁﬁ?eéeWH§P dehtdreonexamesS 146y 1 FﬁggéﬁjeéPlutlon and

corrpound (s%%u%a@)eddsi»%ébe&rwdt@@eﬁt}pa/g%ﬁnm %ntﬁftétescﬁei@"l | 1T- NWR
h:DC. 13) ¢)5,13 (br s, 1R}, 4,00 (hr's, in), 3,77 W, 11i, 3,51 9,7

Hz), 3,55 (dricentHatgdd= 19hes c@aanaz)a el 44 Psrigoey by, 30l{sa g#f,
0,25, (o, Sy Bu DLl Y) syt 80025 5,000 G0 S0 i
in step 7- kdenadienethyhesul f 2) deold20omway ankieed addoed the mixture was
trlettrulsaE%Egg washed. The residue was collected by filtration, and

dried to give the object compound (6.348 g) described in the

above-mentioned scheme.

'H-NMR (CDClj3) &: 9.07 (s, 1H), 7.49-7.44 (m, 2H), 7.39-7.28 (m,

5H), 7.07-7.00 (m, 2H), 5.35 (s, 2H), 4.46 (s, 2H), 4.39 (q,

15 2H, 3 = 7.1 Hz), 1.34 (t, 3H, J = 7.1 Hz).

[0244]

step 2-6

[0245]

OH OH

BocHN BocHN
H,C H,C
0 OH 0 OMe

20 [02406]

To a solution of (R)-2-tert-butoxycarbonylamino-3-
hydroxy-2-methylpropionic acid (5.00 g) in dimethylformamide
(50 mL) were added potassium carbonate (6.31 g) and
iodomethane (2.84 mL), and the mixture was stirred at room
temperature for 3 hr. Water (100 mL) was added, and the
mixture was extracted with ethyl acetate (150 mL). The organic
layer was washed with saturated aqueous sodium hydrogen
carbonate solution (100 mL), dried and concentrated to give
the object compound (5.06 g) described in the above-mentioned

30 scheme.
!y-NMR (CDCl3) &: 5.29 (br s, 1H), 3.99 (dd, 1H, J = 11.6, 6.0

84



:10m ,) and a sulfur trioxide-pyridine conplex (11.9 g), and the

m xture was stirred at roomtenperature tor. 3 hr. I N Agueous

hydrochl oric acid solution (300 m) was added, and the m xture was
extracted whh ef hyl saeetate (4O mh:)yg” (Ihesqqgani o3l ayer swaspuvasheds (g,
successively W tn i N aqueous hydfochloric acid solution (150and

sat ur at ed adueods 4SodisunPHydr ogen carbonate sc,lution (200 m.:),

dried, and[% G ntrated. The concentrate was purified by silica ge

col um chronatography (E):thyl acetate: hexane-1:20) to give the

obj ect conpownd 2(71, 0 g) described in the above-nentioned s, nhene. 1H

- NMR (CDC1j9,4% (s, 1H, 5.29 (Oe, 1A), 3.96-3,71 (hr m1.45s, 9H),

1.34 (s, °30°295188 (s, 9H), 103121 steP 7-3 BoaHN,. ' 0l BS \ OTBS
rfl-n,4"; To
step 7-2 in. chlorofo

m . 1) aceti i..d
g), and th4§%¢§$

solution of the conpound (11.0 g) obtained in
(110 mi) were added ipaprepyl am ne (4. 46
.97 m) and sodi um rigﬁetoxy orohydrlde (11,5
wes stirred at room t €Rp rr 15 hr, The
mzture was pgrg¢ft)oned between. sat ur at dd s sodi'um hydrogen.
car bonat e sol ufi 15(1 m.) and. chloroforms200 m,). The oroanic
| ayer was washe@l”tw qgjam th saturated. aqueou i @bhydrogen.
carbonate solution (100 nb,), dried, and concentrated, The
concentrat gomuiog purified. by silica gel .25 CO UM n. chronmatography
(chloroforlp: nmethanol-10 1) to give the object conpoond. (14.1
q) descri be& in tRée abévelfehti ohedle seprappind (2.50 g) obtained in step
| Y-1-1511Y315. ..)6; 5 ' 3 3.5 : r :
o), 2,902 B6(t B B 88 [aTIEY & L A3 i GRoR e e il

10 (2.25 mL) and a pyridine-sulfur trioxide complex (2.62 g), and

the mixture was stirred at room temperature for 1 hr. 1IN
Aqueous hydrochloric acid solution (100 mL) was added, and the
mixture was extracted with ethyl acetate (200 mL). The organic
layer was washed successively with 1IN aqueous hydrochloric
15 acid solution (100 mL) and saturated agqueous sodium hydrogen
carbonate solution (100 mL), dried and concentrated to give
the object compound (1.22 g) described in the above-mentioned
scheme.
'H-NMR (CDCls) &: 9.57 (s, 1H), 5.63 (br s, 1H), 3.81 (s, 3H),
20 1.57 (s, 3H), 1.45 (s, 9H).

[0250]
step 2-8
[0251]
CH
[
0 Sy
‘{ HN CHx
BocHN P
> TH ” BocHN-_ __/J
HC ¥
’ sl H3C/
0 OMe
0 OMe
25 [0252]
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61i),0,69 Cs" 9H), 0, 05(s, 51), J)315] step, 7-4 0315 CH.

GBn ) CH.

10

15

20

25

30

Id HN BooHNt, H CH,

To a solution of the compound (660 mg) obtained in step
2-7 in chloroform (7.0 mL) were added isopropylamine (368 uL),
acetic acid (245 pL) and sodium triacetoxyborohydride (955 mg),
and the mixture was stirred at room temperature for 18 hr.
Saturated aqueous sodium hydrogen carbonate solution (30 mL)
and chloroform (50 mL) were added and the mixture was
partitioned. The organic layer was washed with saturated
aqueous sodium hydrogen carbonate solution (30 mL), dried and
concentrated. The concentrate was purified by silica gel
column chromatography (chloroform:methanol=10:1) to give the
object compound (764 mg) described in the above-mentioned
scheme.
'H-NMR (CDCls) &: 5.74 (br s, 1H), 3.74 (s, 3H), 2.89 (br s,
2H), 2.73 (sep, 1H, J = 6.2 Hz), 1.52 (s, 3H), 1.44 (s, 9H),
1.02 (d, 3H, J = 6.2 Hz), 1.02 (d, 3H, J = 6.2 Hz).
[0253]

step 2-9
[0254]
CH, F 0Bn 0 F 0Bn 0 CH,
N § 0 A
HN™  CH, =R * N CH,
BocHN + g S0 T S A
H,C ¢ A L HC
07 oMe NN = 0% oH
[0255]

The compound (155 mg) obtained in step 2-8 was dissolved
in trifluorcacetic acid solution (1.0 mL), and the mixture was
stirred at room temperature for 30 min. The mixture was
concentrated, chloroform was added, and the mixture was
concentrated. This operation was performed twice. Toluene (5
mL), diisopropylethylamine (395 pL) and the compound (200 mg)
obtained in step 2-5 were added, and the mixture was stirred
at room temperature for 30 min. Toluene (5 mL) and 1,8-
diazabicyclo[5.4.0]Jundec-7-ene (100 uL) were added, and the
mixture was stirred at 120°C for 1 hr. The reaction mixture
was allowed to cool to room temperature, acetic acid (1.0 mL)

was added, and the mixture was further stirred at 110°C for 1
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, 0 T.H 3 ,,NHBno Ch4. .01.B8r aso-' [0317-: To a solnleo of 3 -

Pen z oxy-4 - oxpyrs mHSyl lc. (5. eg 7)C.00pe.r.e ano. thi(4r4/1
c4.42.ture was i::41* r red 44 4:4e frn- 30Thys.cce.(si.:(;Orlh.ted
salt W:33,£itaKed of § Ren GANCLNIA ey et N80 Chr) CERL aad
r(*-44 w4s eadei eﬁ%epvfsse;ﬁ,i? Ut ien of tne poi rblcu 8 ¢ ’3; %t gflng ’
ih. step 7a3dadde pykdine (30 &x0radted wWith eetévtylaram:t@ft@r de0( 50:)nbeYhe
aten.d the mztsreV\a3 |rred at roomt ra urefor 30 mn
reactibn mxeure vw%gy%n"éae% er% r% Oennceen\?\claqga a de(;C nd thé“m f’tdﬁiregh
was ConcenhhdtedisprSerebﬁtWQﬁ ﬂ@@bdﬁﬁd(ﬂwmﬂbiﬂﬂ egve NhAquebus:t
hydrochl oric acid sol ution (150 EJ4 was addod, and the m xture 5 was
extract ed WPRCBEAYI(25¢efat ed%%%@lk?ﬁd)lnﬂﬂae aé%od’z?mn@qt&;?é’redvxég\ﬁ&?hed

W th saturagegdaueons: sodi-am Rydr g?emearboggt@dsoiytlpm 1IO0GM )7 41—
dried, anb concentratd3 The concentrate wab purified. by silica gel
col um chr dnaBogiaphit) (c%l@ﬁo@o?&n fret hdhol S-801) (4,0 Igi-ve thée Ool) éct

conpounb ( g' descri he sabov nt j,oned che
10. - NMR (cgc%g) 7407 63% ﬁf%} i MEL E%‘m T5g g 56) 643" (s
(mM'1E), 6,96)(bB. 851@1 5120- 5. =1413(5 ai2ED, %, 02- 31,33 QH)T, =1,147+51H37,

10 1.96 (s, 3H), 1.14 (d, 3H, J = 6.3 Hz), 1.12 (d, 3H, J = 6.3

Hz).
[0256]
step 2-10
[0257]
.
F OBh 0  CH = i e //iii
~ N CH

3
) N N)\CH \
3 S N%. |
e N == N H,C
““Q I H,C N—N 0” >N

3
N )
B2 b 07" oH

To a solution of the compound (40.0 mg) obtained in step

2-9, l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (28.0 mg) and l-hydroxybenzotriazole hydrate

20 (22.0 mg) in dimethylformamide (400 pL) was added azetidine (20
puL), and the mixture was stirred at room temperature for 18 hr.
Saturated aqueous sodium hydrogen carbonate solution (10 mL)
was added, and the mixture was extracted with ethyl acetate
(25 mL). The organic layer was washed successively with 1N
aqueous hydrochloric acid solution (10 mL) and saturated
aqueous sodium hydrogen carbonate solution (10 mL), dried and
concentrated. The concentrate was purified by silica gel thin
layer chromatography (chloroform:methanol=15:1) to give the
object compound (26.7 mg) described in the above-mentioned

30 scheme.

'H-NMR (CDCls;) &: 8.99 (s, 1H), 7.64-7.58 (m, 2H), 7.36-7.27 (m,
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(23., 901, 1,29-1,00(mm, aH) 0, 95-0,83(553"90D, 0, 13-0,03 No" 6H,"
15fi Bl el step 7-3 03191 OBn 1CH3Can J.1 ,) sf- 's-1"--'"issiCH 3
=i . N, .11, -NHanc. " --, - N, , NCH3 CH

5H), 7.07-6.99 (m, 2H), 5.53 (d, 1H, J = 10.0 Hz), 5.39 (d, 1H,
J = 10.0 Hz), 4.82 (sep, 1H, 0 = 6.7 Hz), 4.46 (s, 2H), 4.10-
3.92 (m, 2H), 3.97 (d, 1H, J = 13.4 Hz), 3.75-3.66 (m, 1H),
3.61-3.51 (m, 1H), 3.27 (d, 1H, J = 13.4 Hz), 2.19-2.05 (m,

5 2H), 1.97 (s, 3H), 1.15 (d, 6H, J = 6.7 Hz).
[0259]
step 2-11
[0260]
F

_ﬂgs q{gs

N—N N—N

HC1

10 [0261]

The compound (25.0 mg) obtained in step 2-10 was
dissolved in trifluoroacetic acid (1.0 mL), and the mixture
was stirred at room temperature for 30 min. The reaction
solution was concentrated, chloroform was added, and the

15 mixture was concentrated. 4N Hydrochloric acid/ethyl acetate
solution was added, and the mixture was concentrated.
Crystallization from ethyl acetate-hexane gave the object
compound (17.2 mg) described in the above-mentioned scheme.
'H-NMR (DMSO-dg) &: 12.91 (br s, 1H), 8.71 (s, 1H), 7.46-7.38

20 (m, 2H), 7.23-7.15 (m, 2H), 4.70 (sep, 1H, J = 6.7 Hz), 4.48
(s, 2H), 4.29-4.18 (br m, 1H), 4.02 (d, 1H, J = 13.9 Hz),
3.90-3.81 (br m, 2H), 3.80-3.72 (br m, 1H), 3.71 (d, 1H, J =
13.9 Hz), 2.16-2.04 (br m, 2H), 1.99 (s, 3H), 1.16 (d, 3H, J =
6.7 Hz), 1.14 (d, 3H, J = 6.7 Hz).

25 [0262]

Example 3
[0263]
step 3-1
[0264]
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NCH, TBSO OH To the ocm. 3: 7ound (9,60 g) obtained in step 7-4.
41>1. hydrochloric icid/ethyl annit03: sbation (10b nil), anti i.:13,3
:3)1i1:une Wasi 3t room tebJperatcbbe fcr. 3bfnis was: concentrated)

ett,..anol 0%ﬁ902at rited at:nm,ns hycBJ nn bar bonnte cIutinnni.))
web, : deSci3 and”, gas: : 3r31_f_|_d_,b)n Tht:i 13 ate b%‘]

111.3,),-)c- 3: dantt i n ||t) was
ad..zind, anc3 th xtbre iibas :ixtnanted twi 20TaL., 300
rfl,-):b"i. laynndried, and cnr,cnntrated, and the bbnb.intrate was

by silica gt3bsatilt.c= cbrcc,it’b<yrary (cblorsfornsnethanol.-30d -
201 - 10:1)to gligségggggkfgﬁ anPgunPIéenzy %&%&hgﬁq' In the

abovs- nenti ossd

10

L5

20

25

30

hydroxyethylcarbamic acid tert-butyl ester (5.0 g) and 2,6-di-
tert-butylpyridine (8.0 mL) in chloroform (50 mL) were added
iodomethane (1.33 mL) and silver(I) trifluoromethanesulfonate
(6.85 g) under ice-cooling, and the mixture was stirred for 30
min, and further stirred at room temperature for 1 hr. The
reaction suspension was filtered through celite, and
concentrated, and the concentrate was purified by silica gel
column chromatography (ethyl acetate:hexane=1:20 - 1:4) to
give the object compound (2.8 g) described in the above-
mentioned scheme.

'H-NMR (CDCls) &: 7.38-7.27 (m, 5H), 4.97-4.85 (m, 1H), 4.53 (s,
2H), 4.00-3.81 (m, 1H), 3.59 (dd, 1H, J = 9.4, 4.2 Hz), 3.51
(dd, 1H, J = 9.4, 5.8 Hz), 3.51 (dd, 1H, J = 9.4, 4.4 Hz),
3.44 (dd, 1H, J = 9.4, 6.0 Hz), 3.34 (s, 3H), 1.44 (s, 9H).
[0266]

step 3-2
[0267]
BocNH BocNH
\]\/\OBn . \(\OH
OMe OMe
[0268]

To a solution of the compound (2.8 g) obtained in step 3-
1 in methanol (100 mL) was added a 7.5% palladium-carbon
catalyst (1.4 g), and the mixture was stirred at room
temperature for 17 hr under a hydrogen atmosphere and moderate
pressure (0.4 MPa). The reaction mixture was filtered through
celite and concentrated to give the object compound (2.05 g)
described in the above-mentioned scheme.

'H-NMR (CDCls) &: 5.22-5.10 (m, 1H), 3.84-3.64 (m, 3H), 3.60-
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1N- NVR; 00013) 6: 7,52 2H,J2, 7. 9Hz), 7. 4E: (d, J 7, 9Hz), 7, 37-7, 22Cs: h

3H), 5, 25(d,

1$ cf7.9Hz), 5,79()dr 1H,j 10.0H2D,r |10, Oaz),

4.85(.:361)"1H,J-6.5 Ha.):3.80(dp 1H J 3,61(d., 3.35 (d, 1H J =14.2
Hz), 3, 14(d,3. 44 Jrl4.22Mz7) 31347(s,32u)),2:635H295 0w, 12(:063H,.45 (s, 9H).
J=5.5HE):1T%Eéé% step 7-5

10

15

20

25

step 3-3
[0270]

BocNH BocNH

OH e NH

OMe OMe

[0271]

To a solution of the compound (1.6 g) obtained in step 3-
2, phthalimide (1.38 g) and triphenylphcsphine (2.47 g) in
tetrahydrofuran (20 mL) was added dropwise 2.2M diethyl
azodicarboxylate/toluene solution (4.3 mL) under ice-cooling,
and the mixture was stirred at room temperature for 20 min.
The reaction mixture was concentrated, and the concentrate was
purified by silica gel column chromatography (ethyl
acetate:hexane=1:10 - 1:2). The obtained solid was dissolved
in ethanol (30 mL)-toluene (30 mL), hydrazine monohydrate (1.6
mL) was added, and the mixture was stirred at 80°C for 40 min.
The mixture was allowed to cool to room temperature, the solid
was filtered off, and the filtrate was concentrated. Toluene
was added to the residue, and the precipitated solid was
filtered off. The filtrate was concentrated to give the object
compound (1.3 g) described in the above-mentioned scheme.
'H-NMR (CDCls) &: 5.08-4.89 (m, 1H), 3.71-3.63 (m, 1H), 3.50
(dd, 1H, J = 9.5, 3.7 Hz), 3.40 (dd, 1H, J = 9.5, 5.1 Hz),
3.35 (s, 3H), 2.84 (dd, 1H, J = 13.0, 6.0 Hz), 2.80 (dd, 1H,
J= 13.0, 6.0 Hz), 1.45 (s, 9H).
[0272]
step 3-4
[0273]
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0322)
1".11-1

10

15

20

25

0000CH, GBnO L Nl1+ifCH Br -NA HZC.. H,O
' DM

BocNH NH2
NH

2 E—— Oa\ﬂ,/N‘xv/J”ﬂw
OMe \ OMe
[0274]

To a solution of the compound (0.8 g) obtained in step 3-
3 in dioxane (8 mL) was added saturated agueous sodium
hydrogen carbonate solution (2 mL), benzyl chloroformate (0.84
mL) was added dropwise under ice-cooling, and the mixture was
stirred for 40 min, and at room temperature for 10 min. Water
(15 mL) was added, and the mixture was extracted with ethyl
acetate. The extract was dried, and concentrated, and the
concentrate was purified by silica gel column chromatography
(ethyl acetate:hexane=1:10 - 1:2). To the obtained solid was
added 4N hydrochloric acid/dioxane solution (5 mL), and the
mixture was stirred at room temperature for 30 min. The
reaction mixture was concentrated, and the residue was
dissolved in chloroform. Saturated agqueous sodium hydrogen
carbonate solution (2 mL) was added, and the mixture was
stirred. The mixture was extracted with chloroform, and the
organic layer was dried and concentrated to give the object
compound (639 mg) described in the above-mentioned scheme.
'H-NMR (CDCls) &: 7.39-7.28 (m, 5H), 5.27-5.20 (m, 1H), 5.10 (s,
2H), 3.41-3.24 (m, 3H), 3.35 (s, 3H), 3.18-3.01 (m, 2H), 1.39
(br s, 2H).
[0275]
step 3-5
[0276]
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The conpound (2,20 g) gbtsined in 53,:ep 7-5, trimezhyl phanyl ansnaum
tribromqge (3.48 q) and sodi um hydrogen carbonate (1,04 g) were
dissoitdd in 2)1 chlrofrmethanpl (50 nl), and the 1))ixtdre was
stirred at rocrz, tenperature for $0 :pin. Sathrated aqusous

8C. .dilIMh en car bonate solution (100 >, was added, and.the
ms:thre was eatlfahted wi zh cni groaorm :, 200 ). The crdani o]lyer
was washed C ively wath | N agueous hy ric acid solution

(100 ralL) and sahrated ggueol.2)s spdiumshydrogen lcar quateH ol urrou
LOO . aaj, and conceni.r at tg-'gj ve the ohMest a). 23 g)
described in the above-nentioned schers, 21-Nil (0 ; 5.10.22
(s, 4H, 7.53 (d, 2H, J7,0 Hz),oMe 5,48 (rya- s,5,10 , .- 10g# Ha):

5.03 (d, la, J - 1032%z), 4,57- 6:7 Hz)s 3,66 (d, 3P19 (d:11,6 Hz),
3.56 :s, 10, 14,2 Ha), 33>5 (d, IH, J - 14.2 Ha), 1349 (s, 31-1),
1, 116H, (027817 step 2-7 00NOCR, 4, il " ....,,U". ...t ,,.

-, > -G --->"To-y-soluggoﬁtofx%héycdﬂbodaéI&iﬁd:mg) obtained in step

3-4 in chloroform (4 mL) were added acetone (70 pL), acetic

5 acid (54 pL) and sodium triacetoxyborohydride (200 mg) under
ice-cooling, and the mixture was stirred at room temperature
overnight. The reaction mixture was diluted with chloroform,
saturated aqueous sodium hydrogen carbonate solution was added,
and the mixture was stirred. The chloroform layer was washed

10 with saturated brine, dried, and concentrated to give the
object compound (156 mg) described in the above-mentioned
scheme.
'H-NMR (CDCls) &: 7.39-7.28 (m, S5H), 5.39-5.29 (m, 1H), 5.10 (s,
2H), 3.42-3.28 (m, 3H), 3.33 (s, 3H), 3.22-3.14 (m, 1H), 2.96-

15 2.82 (m, 2H), 1.04 (d, 3H, J = 6.8 Hz), 1.02 (d, 3H, J = 6.8

Hz) .
[0278]
step 3-6
[0279]
H HN CH, CH,
0~ N\\“““ I'J".f "he
[ 1 'I']
h OMe
(1] 0\
a HG | CH,
[0280]

In the same manner as in step 2-9 and step 2-11, the
object compound (17.0 mg) described in the above-mentioned
scheme was obtained from the compound (156 mg) obtained in

25 step 3-5. For removal of the amino-protecting group

(benzyloxycarbonyl group) of the compound obtained in step 3-5,
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t [012R1 To a solution of the conpound. (2,12 ) obtained In
step 7-6 in. chloroform (45 m,) were added 3, 4-di hydr o- 2H pyren
(882 1.J.1.) and canphorsul fonic acid (56 ng), and. the m xture was

.5) stirred @choﬁvﬁoﬂibt;ﬁﬁﬁeﬁéguﬁ:?e(ﬁoéc@ofdir;(% he, eaC tj N X & WA .
conoentratod, and the concentrate was purified by silica eI colunn

chr omat ogr aBh§Mi c A3 &f & mo.:t fefhensl =301 1) 7t 63 gi vé® t He ect?-21-7.14

conpound €06 be i e ovQ- DERLI gn sche
IF?P.l\Og)é%CDé X q 6%9 Q %E g ﬂ% 9 ﬁg Q e_ (sep, 1H, 0 = 6.7 Hz),

(5:7.91-7.89¢m 1H), 2H72 ZX B6OXO2HITH 373 75 23 3 A5, 3B()m .‘HH)2254217 (m,
Pt Mo il ek 21 2 SR

7.5 Hz), 3.21 (s, 3H), 1.30 (d, 3H, J = 6.7 Hz), 1.28 (d, 3H,

J = 6.7 Hz).

[0281]

Example 4

10 [0282]
step 4-1
[0283]

CH

BocNH BocNH
x\g//”“\NHz \\?//“\\N CH

H
OMe

p

OMe ™~

[0284]

15 To a solution of (R)-l-aminomethyl-2-methoxyethylcarbamic
acid tert-butyl ester (1.0 g) produced from (S)-1-
benzyloxymethyl-2-hydroxyethylcarbamic acid tert-butyl ester
in the same manner as in Example 3, step 3-1 to step 3-3 in
chloroform (15 mL) were added acetone (432 puL) and acetic acid

20 (337 pL) under ice-cooling, sodium triacetoxyborohydride (1.25
g) was added at room temperature, and the mixture was stirred
at room temperature for 14 hr. To the reaction mixture was
added saturated aqueous sodium hydrogen carbonate solution,
and the mixture was extracted 3 times with chloroform. The
combined chloroform layer was dried, and concentrated, and the
concentrate was purified by silica gel column chromatography
(chloroform:methanol=50:1 - 7:1) to give the object compound
(1.12 g) described in the above-mentioned scheme.

'H-NMR (CDCls) &: 5.09-4.90 (m, 1H), 3.81-3.69 (m, 1H), 3.49

30 (dd, 1H, J = 9.5, 4.0 Hz), 3.43-3.37 (m, 1H), 3.34 (s, 3H),

2.82-2.68 (m, 3H), 1.45 (s, 9H), 1.04 (d, 3H, J = 6.4 Hz),
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(acx) The (-.),)ound (25n0. obtained in step 7-7, .as

toi s(thb. sncyl i daneacetore)di pal |l adium (44 ng), tri(2- sphinbd and
-(2,4 -diflucrobenzyll -2 - trLbutylstanyitflasole (935 ng) were

di ssol ved iin o axanby(550-apdsthe) m zture was heated. in a. nicrowave
apparatus at LI O Cfor 40 nin, This operation was performed tw ce
using the d(&&w anounts, and the reaction mztures ware. conbined
and concentt%ieq_ The concentrate was pnrified by silica gel colum
chr omat ogr ap ;’(cfilanpfornnnathanal -30:1) to give the object
conpound (6828%j) described, in. the above-nentioned schene, n:
111.-NWP. (OIKII13) 5: 8.78(m 13), 7.72-7,67 Ha" 23), 7.60-
5,34-5.25 4,20-4.14(m ,6.96-6.71(mM2H),5,52-5.46 o, H
(aI"11(),5.03-4,93(a:L;E£?4.62-4,53Nr. ,4,02-3.87(midl}3.71-3. 43

Js5. 3.36-3,5&)6NIHJ:1,/LH)\‘ o;l step 7-9 tt 78-1. 42
(n'8H), 1. 21- 1, 13¢m 6%}, €jon ' fta
\\OMe

—_—

[0287]

In the same manner as in step 2-9 and step 2-11 (known
deprotection and condensation reactions may be omitted as
necessary), the object compound (10.8 mg) described in the

10 above-mentioned scheme was obtained from the compound (19.0
mg) obtained in step 4-1.
'H-NMR (DMSO-dg) &: 12.82 (br s, 1H), 8.80 (s, 1H), 7.45-7.38
(m, 2H), 7.23-7.15 (m, 2H), 5.01-4.93 (m, 1H), 4.77 (sep, 1lH,
J = 6.7 Hz), 4.47 (s, 2H), 3.84 (dd, 1H, J = 13.8, 4.1 Hz),
15 3.75 (dd, 1H, J = 13.8, 1.3 Hz), 3.65-3.54 (m, 2H), 3.25 (s,
3H), 1.16 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7 Hz).
[0288]
Example 5
[0289]
20 step 5-1
[0290]

BocNH BocNH- A~
\\{//\\OH | - NH

S - 2

CH, CH,

[0291]
In the same manner as in step 3-3, the object compound
25 (1.0 g) described in the above-mentioned scheme was obtained

from (S)-2-hydroxy-l-methylethylcarbamic acid tert-butyl ester
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, St HBo at, OH The conpound. (652 ngy) obtained in step 7-9 was
di ssolved. in tetrahydrofuran -nethanol-water (4:1:1, 6,0 D U.
"Acetic. acid. (2.0 mMp was added, ann the m xture was stirred at
9910 for 30Q(ihrg gfhe reacitaun msture was concentrated, toluene was
adned, ant], the rrdt (re was concentrate Thi s oger ation was

perfcr nbj tW’WR éﬁ@c%-ﬁe Torfeéfttatté Was Ea Vi fPedlby- et (Mcaligel 2.74
ccismm chro A r of,o t han (L) toral the of
RhY- Qi aBNY §8Nbrohobrhpat Nang) (4O( 1l Al v tle fd aeh,

compound (99D ng "descri in the above -nmentioned schene,
1) (- 14&59( ANA4BL-('s,, 98) 8, 56(8, 1#), FHATI7, ®2( mzR2d), 7,1, 1(5.3"
7,96-7, 25( ?gl%l) 2,24-7,15(i (L- 1H) (6, 54--5. On. 21i): '3, 40
Hz) , 5, 29( s 7Ns), 4,93 (sett, id, 1(6,7Ns.),

step 5-2

[0293]

- 2 -
- - H
CH, CH,

[0294]

10 In the same manner as in step 4-1, the object compound
(180 mg) described in the above-mentioned scheme was obtained
from the compound (190 mg) obtained in step 5-1.

'H-NMR (CDCl3) &: 4.91-4.66 (m, 1H), 3.81-3.66 (m, 1H), 2.81
(sep, 1H, J = 6.4 Hz), 2.66 (dd, 1H, J = 12.0, 4.9 Hz), 2.60

15 (dd, 1H, J = 12.0, 6.7 Hz), 1.45 (s, 9H), 1.14 (d, 3H, J = 6.6

Hz), 1.06 (d, 6H, J = 6.4 Hz).

[0295]

step 5-3

[0296]

BocNH ,/l\\

\\?//\XN CH,
CH,
20
[0297]

In the same manner as in step 2-9 and step 2-11, the
object compound (27.5 mg) described in the above-mentioned
scheme was obtained from the compound (30.0 mg) obtained in

25 step 5-2.
'H-NMR (DMSO-dg) &: 12.81 (br s, 1H), 8.91 (s, 1H), 7.45-7.38
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4,14(s, 2d), 3,96(t,,2d), 3,51 H.:), 3,25 (d, 1},J - 13,9 Hz.),
1,65 (s, 3H),,16 (d,J [03331 step 7-10 g 103341 "OHONN [ O

To a soluticp of the conpound (250 ng) obtained in step 7-9 in

chl or of or m(m(,52@) pi 7). Zmeﬁeladdzed 1 gethydaniawel,( 93,441)) casd 3.5, 2.2
met hanesui Sionyl IACQI oride and t he m xt urgawas stirred

t
at Ocz3 fo Triléthy an‘lTne (%31{28:'0‘5 ‘and’ méthanesdl flohyl 1, J =
chloride (4%.pi,) 3wer azwdgdcs:aao@dthﬁamaﬂwl% was of yrgher stizored aky, g
OC for | hr. Saturated a ueous aodi hm hydr dgeh car bonat e sol uti on,
(20 rip WaS' éd@eHZ and - tAe (i x¥hr 7 i Feitr dotléd (@it BEehordBeBmiz) -
(40 M: )5 ggani c layer: was washbd with, i N aducus hydrochloric.
aci d sol ut| on ? 0 7111), dried,and concentrated to give the object
conpound( 29kpmpgé descri bed in the atpe -nentioned. sonne, 1H
-NVR(O) : O(CE I2 g 7"69 -7,61 (m4H), 7,10-7.20eg"401, 6.92 -
6, 32(rr1'2H) 824 4)411-1, J9.3Hz.),5,32(d, 11,3 9, 3
Hz), 4, 98R: k44p, 3-1-6,9 Hz), 4, 80(brs, 1H), 4, 50

[0300]
CH

3
BocHN )\
\I/\OH HN™  “CH
ZHN\)";,}
CH,

CH,

10
[0301]

In the same manner as in step 3-3 to step 3-5, the object
compound (105 mg) described in the above-mentioned scheme was
obtained from (R)-2-hydroxy-l-methylethylcarbamic acid tert-

15 butyl ester (2.0 g).
'H-NMR (CDCls) &: 7.40-7.28 (m, 5H), 5.28 (br s, IH) » Bedld By
2H), 3.29-3.17 (m, 1H), 3.02-2.92 (m, 1H), 2.92-2.80 (m, 2H),
1.04 (d, 6H, J = 6.3 Hz), 0.99 (d, 3H, J = 6.0 Hz).

[0302]
20 step 6-2
[0303]
S F PP
| l3 é):: 0 .

AT HN" > CH, \ ;5 NN W Ve,

I CH,, N .r 'CH3
NN HC I
[0304]

In the same manner as in step 2-9 and step 2-11 (known
25 deprotection and condensation reactions may be omitted as
necessary), the object compound (16.6 mg) described in the

above-mentioned scheme was obtained from the compound (105 mg)
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J10, 1Hz), 4,19("s"2H1, 3.50(d, 1H,-14.1Hz), 3,37 (ci, 14.1 Hz.), 3.20
(br s, 34, 1,35 (s, 3H), 1,22 (d, 3H, - 6"8 Hz), 1,19 (d,, 3H 6,8
Hz). 2,4[0336] step 7-11 [03371 | 0338 The conpound (30 ny)

obt ai ned i nstepeéd- 16 @ﬂspp@wssim RiRall srdenhe2omigd-pebeecting

di ssol ved i b di nethyl f ormam de ( and the m xture was heated
inawecr o\gg@élpaﬁﬁgpayégxgga{b%@x:l %ﬁu@ L o §06}?€P§fj| 6R YRagied in
performed twa mere tiLmes.ysing-the comound (115 m); oht %h@e?)r'or%e%!;tg_ﬂg
7-10, potassi um pethalim de (100 ng) and di met hyl formanmi de (4.0 m),
and all thgrmogacti on m xtures were conbined. Water (30 ml) was
added, |¢ apd, Ignge Fhxture was Exgﬁagggd Wi hg et%‘uy 5 acet 81%’) 16p mls )38
The organic Iayer was” washed sacdesstver aq idous

hydr ochl ori(e,acHd,sol.abdoni§ 30n,Taz)) and. @ctzlJ.rS'ﬁ ech,aqueoud .sadidums  (m,

hydr ogen c onat sol uti n (30_ dried and concentrated. The
concent r at gH\tX/a % |f<fjgd 19 sTIT gtgg:(e'l %o‘in’i}'ctﬁr@Grétééra{Bﬁ'zy}H 1.27
(chl orof or rrldrmbhangl =3Q:1)nip, gl vest he ohj ect canpound (a@mq)d 3H, J
described in'the above-nentioned schene. 1H MR (CDCl)é 45 (s, LH),
7917597H)6?'>I1I@J 7144H) 6.85-6.76 (m 2n), 5.60 (d, 1E, J9,7
nz), 31(} (%%0|53 ;3 = 9.7 Hz), 5,07 (sap. 11A" 7- 5.7 Hz), 4.21. (d,
1H, J14 I—[|z 12 (s" 2n), :Lea (d" in, J14.4. H z), 3.50 (d, 13,9
Hz), 3.47 @@tamj:Ee J - 13,9 Hz), 1.78 (s, 311), 3=5.7, 1.21. (d, 35, J

6,7 FE),[BQ%%?; ..,0 step 7-12 r0340]
step 7-1
[0307]
OH OH

HN 5 BocHN

H,C H,C

; OH 0TBS

[0308]

2-Amino-2-methyl-1, 3-propanediol (20.0 g) was suspended

in tetrahydrofuran (400 mL), and di-tert-butyl dicarbonate
(41.6 g) was added. The mixture was stirred at room

20 temperature for 3 hr and concentrated. Dimethylformamide (200
mL) was added to dissolve the concentrate again, imidazole
(13.0 g) and tert-butylchlorodimethylsilane (29.3 g) were
added, and the mixture was stirred at room temperature for 15
hr. Water (500 mL) was added, and the mixture was extracted
with ethyl acetate (800 mL). The organic layer was washed with
water (400 mlL), dried, and concentrated. The concentrate was
purified by silica gel column chromatography (ethyl
acetate:hexane=1:10) to give the object compound (35.9 g)
described in the above-mentioned scheme.

30 'H-NMR (CDCls) &: 5.13 (br s, 1H), 4.00 (br s, 1H), 3.77 (d, 1H,
J = 9.7 Hz), 3.70 (dd, 1H, J = 11.4, 4.2 Hz), 3.61 (d, 1H, J =
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(03411 To a solution. of the cdnpounb (277 ng) obtained in
step 7-11 in 1:1 ethanol-toluene (6,0 m,) was added hydrazi ne
monehydtate (50 :4), and the m xture was stirred at 80C for 3 ht.
Furt her nore. 7nyd:r)azi3n65r’rtmdl;lydﬂate €601 AL)s wasigdbed.44 angd the, 1.19
m xture was stlrred a for 6 {]1 The reci pitate was filtered
of f, and t he o iTY r'atoe coﬁ@ént Yad Yoe concentrate was
purified bygmsodgl colum. chronmat ography 10

(chl orof orm net hanol -30: 1. - 20r.1.) to give the object conpound (104
mg) descri Bé@H ¥he above -nentioned schene, IH -NVR (C OC. 1.0 6(
8,71 (s, 1"!)01316 71-7.63 (P, 21-1), 7,58 (s 11-b, 7,38-7.27 (m 3H),
7,25-7. 16 (,g.t, 1H), 6.55-6.76 (nt 2L4, J( 7 Hz), 5,26 (d, 1H N2);
4.97 (p, 1H, 3.51. ( 1H, j - 13."vi z), %(d" IH, J= 13.7 Hz.),
2,98 (d" 1H, 13,7 Hzy), 1,57 (s" 3H), 1,20 (d 3H, J6.7 Hz), 1,18
(:1,3 (034 . St p713[03431 To a solution of the
conpound rg%ocd-ml obt ai ned—i-n—t=ep ZBQC]?N in chl oroform (400 ,z1.)
wer a added tfHgt'ayl am ne (9,9 uP and pfﬂ)g onyl chlbridn (4, 3and tha
mi xtare ,nae stiffed at roomtenperaturef . | hi. The obtained
reaction elixture wedlBfirectly. purified. by. GBS ca gel thin. |ayer
chromat ograpt hy (chl ot bf or m met hahoi =10:1) to give the object.
conpound (][43.321&9) descri bed in. the above -nuntioned schene. 5

O(-NVE ( COC1-j - 1E1, 7. 647 . -6..782H ,, 6.21 (d,
o T ) 5B Shepnutieh ey dalidedd BPY @) ﬂiﬁﬁm&d%né Step
2H1, 3.76 (7dd, 1h0313m@th|?). s3] 86x{de @-1‘126 IﬂJS), fwd¥d ,adietB trdlat a’mlne

14.5, 5.6 FE (s, 3H),_ 1.17 (d, 3H, J =6,7 Hz), 1,16 g
6.7 Ft)lol 41@tngHang7a7sp&fur trioxide-pyridine complex (1

. and

the mixture was stirred at room temperature for 3 hr. 1IN
Aqueous hydrochloric acid solution (300 mL) was added, and the
mixture was extracted with ethyl acetate (700 mL). The organic
layer was washed successively with 1N aqueous hydrochloric

15 acid solution (150 mL) and saturated aqueous sodium hydrogen
carbonate solution (200 mL), dried, and concentrated. The
concentrate was purified by silica gel column chromatography
(ethyl acetate:hexane=1:20) to give the object compound (11.0
g) described in the above-mentioned scheme.

20 'H-NMR (CDCls) &: 9.49 (s, 1H), 5.29 (br s, 1H), 3.86-3.71 (br
m, 2H), 1.45 (s, 9H), 1.34 (s, 3H), 0.88 (s, 9H), 0.05 (s, 6H).

[0312]

step 7-3

[0313]

CH,
i .
BocHN- ,ﬂx\ HN "CH.
- a RH — BocHN ‘
H,C” 30cHN_
“OTBS H,C
25 0TBS

[0314]
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step 7-14 03461 OGinH r ym Om11l.., ...'sln ....ft.: , [ C347]
Toe ociotion of the conmpound (14,) nm( otained in step 7-13 in
tettbhydroforen (1,0 nml4 wete added excess anounts of n? ibdothdne

and potassium tétt a- butloniide at (hé &mmﬁémndisapnea;am&&aﬂheﬁzﬂmiguép

terial bt ai t t tore was direc urified
T e T e T e A e e Dot sy b ceERr o SoP rrad R BP= 1§,-f)6 nL),

to give thewhjiectccanpbpnd £5) 6aﬁa)sg@§&ﬁl@ﬁpbdétcu_}@> @nek
H. 113( 3. 114) 5z 8.60 (3; iH; 7,68= él) a, 2H) 58 27 t"
3H), 7"25- B)193H Fhelpjixtgraewas 77t {yrad @ )Lom S@mqew'atme ;for , B

). 416 (o Siyatar et T s e ek %at“iﬁ‘c%odfﬁﬂ%% SO%ﬂf%

(d, ec. 1meﬁrﬁgpp 2p5Bohsftel3bhluRi@7 (Hy) ndM akkb,SylokdEdkzn) , (22,03 mL)
The organic layer was washed twice with saturated aqueous
sodium hydrogen carbonate solution (100 mL), dried, and
concentrated. The concentrate was purified by silica gel

10 column chromatography (chloroform:methanol=10:1) to give the
object compound (14.1 g) described in the above-mentioned
scheme.

'H-NMR (CDCls) &: 5.43 (br s, 1H), 3.73 (d, 1H, J = 9.6 HzY 5
3.58 (d, 1H, J = 9.6 Hz), 2.80-2.66 (m, 2H), 2.55 (4, 1H, J =

15 11.6 Hz), 1.43 (s, 9H), 1.24 (s, 3H), 1.05 (br s, 6H), 0.89 (s,

9H), 0.05 (s, 6H).

[0315]
step 7-4
[0316]
HN CH3
BocHN NHBoc
HBC
20 0TBS TBSO
[0317]

To a solution of 3-benzyloxy-4-oxo-4H-pyran-2-carboxylic
acid (5.00 g) in toluene (100 mL) were added triethylamine
(3.40 mL) and thionyl chloride (1.78 mL) at 0°C, and the

25 mixture was stirred at 0°C for 30 min. The precipitated salt
was filtered off, the filtrate was concentrated, and the
concentrate was dissolved in tetrahydrofuran (40 mL). This
tetrahydrofuran solution was added dropwise to a solution of
the compound (10.3 g) obtained in step 7-3 and pyridine (30

30 mL) in tetrahydrofuran (60 mL) at 0°C, and the mixture was
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(do, 1H, J15.5, 7,0 Hz), 1,59 (s, 3H), L21 (d, 3.5U J- 6,7 Hz), 1,17
(d, 3H 3= 5.7 Hz.), 1,15 (t, 3H, J - 7.0 Hz). [03481 step 7-15 4
[ 03491 The conpound (5,6 ng) obtained in. step 714 was

di ssol ved idgtitmidd uer caeet icempekdt e 0£8h)30 aftth t hehri xbHEE 1WAS mixture
stirred R2 at roomtenperature_ter 1 hr. The reaction solution was
csncent r at étfS CHINGFOf 6P as taddeds 4ad tHeeH Xtdrid svas *doriceritasat ed.

4N Hydr ochl QG racidieet. hytn acetat e soliitjon was added. and they nqucous
m xture was concentrated. Crystallization from ethyl acetate-hexane

gave the objisetrocddmpoundci@3s2lubdesctibednli rwahecaldcd- yerdreritd oned.ure

sorers, MRG0, IS SR, MLl o
0,9 Hz), 426 (sepedlHitdbsZHzyade?la(be@D) , Sod3uf Ak ogknl.chrddt)ate
3.78 (d, solution (100 mL), dried, and concentrated. The concentrate
was purified by silica gel column chromatography
(chloroform:methanol=50:1) to give the object compound (9.65
10 g) described in the above-mentioned scheme.
'H-NMR (CDCl3) &: 7.74-7.66 (m, 1H), 7.46-7.28 (m, 5H), 6.50-
6.42 (m, 1H), 5.96 (br s, 1H), 5.28-5.14 (m, 2H), 4.02-3.33 (m,
SH), 1.47-1.37 (m, SH), 1.29-1.00 (m, 9H), 0.95-0.83 (m, 9H),

0.13-0.03 {(m, 6H).

15 [0318]
step 7-5
[0319]
0Bnh O CH, 0Bn O CH,
° N N)\CHs ? R N/I\CH3
B A0 NHBoc N
CH, H,C
TBSO OH
[0320]
20 To the compound (9.65 g) obtained in step 7-4 was added

4N hydreochloric acid/ethyl acetate solution (100 mL), and the
mixture was stirred at room temperature for 30 min. This was
concentrated, ethanol (400 mL) and saturated aqueous sodium
hydrogen carbonate solution (100 mL) were added, and the

25 mixture was stirred at room temperature for 18 hr. The
insoluble material was filtered off, and the filtrate was
concentrated. Water (100 mL) was added, and the mixture was
extracted twice with chloroform (200 mlL, 100 mL). The organic
layer was dried, and concentrated, and the concentrate was

30 purified by silica gel column chromatography
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IN..J-13, 7Hz), 3,63(d,IH J - 13.7 1-12) £3.51(d, 11,1Hz.),2, 77(a,
35),2,16-2.03 (m211), 1.57 (Fs,31-1), 1,22 (d"3H, J=6.7Hz), 1, 17(d,
38, J = 6.7 Hz), 0.69(t, 3H, J7,3Hz), (03511 Ezanbie

10

15

20

25

30

(chloroform:methanol=30:1 - 20:1 - 10:1) to give the object
compound (2.20 g) described in the above-mentioned scheme.
'H-NMR (CDCl3) &: 7.52 (d, 2H, J = 7.9 Hz), 7.48 (d, 1H, J =

7.9 Hz), 7.37-7.22 (m, 3H), 6.25 (d, 1H, J = 7.9 Hz), 5.79 (br
s, 1H), 5.20 (d, 1H, J = 10.0 Hz), 5.17 (d, 1H, J = 10.0 Hz),
4.85 (sep, 1H, J = 6.5 Hz), 3.80 (d, 1H, J = 12.1 Hz), 3.61 (d,
1H, § = 12.1 Hz), 3.35 (d, 1H, J = 14.2 Hz), 3.14 (d, 1H, J =
14.2 Hz), 1.47 (s, 3H), 1.12 (d, 3H, J = 6.5 Hz), 1.11 (d, 3H,

J = 6.5 Hz).

[0321]
step 7-6
[0322]
OBn 0 CH, 0Bn 0 CH,

> B N’/L“CH3 ° N N~ “CH,

N T N

H,C or H,C
OH OH

[0323]

The compound (2.20 g) obtained in step 7-5,
trimethylphenylammonium tribromide (3.48 g) and sodium
hydrogen carbonate (1.04 g) were dissolved in 2:1 chloroform-
methanol (60 mlL), and the mixture was stirred at room
temperature for 30 min. Saturated aqueous sodium hydrogen
carbonate solution (100 mL) was added, and the mixture was
extracted with chloroform (200 mL). The organic layer was
washed successively with 1N aqueous hydrochloric acid solution
(100 mL) and saturated aqueous sodium hydrogen carbonate
solution (100 mL), dried, and concentrated to give the object
compound (2.23 g) described in the above-mentioned scheme.
'H-NMR (DMSO-dg) &: 8.22 (s, 1H), 7.53 (d, 2H, J = 7.0 Hz),
7.41-7.27 (m, 3H), 5.48 (br s, 1H), 5.10 (d, 1H, J = 10.2 Hz),
5.03 (d, 1H, J = 10.2 Hz), 4.67 (sep, 1H, J = 6.7 Hz), 3.66 (d,
14, J = 11.6 Hz), 3.59 (d, 1H, J = 11.6 Hz), 3.56 (d, 1H, J =
14.2 Hz), 3.45 (d, 1H, J = 14.2 Hz), 1.48 (s, 3H), 1.11 (d, 6H,
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[03521 s teb 18-1 [03531 (Tin01143 CH3 [0354] Under

nitrogen, a solbton. of 1.6MIithium hexanethyl disilazide-TEF (11.73
n.f.:.) in THE ;100was cooled. to -78 0, and a solution of the
conmpound (& &) «btaizned in step 2-2 in THF (j.5 m.) was added
drepwUse over 2 mn. under stirring. After stirrine for 13 mn,
tert-butyl [Oi%ddogl yoxylate (3,58 m,) was added at dnce. r,Ifter
stirrinrj Q.25 fFin, saturated aqueous potassium hydroeen sulfate 10
solution and ethyl acetate were added, and the m xture was allowed to
warm to rodm3ernperature_ The organic |ayer was sN parated, washed

W th satnrated abj eoua poti®siun1hydrogen sul fate_sol ution ﬁﬂd
saturated brine, "t edjover 7s'odi um sul fate, and ¢ ntnat edy''Tol uene
wee added tg)the [ , 3.5 and the nixturg was jconcent rat ed once.

Tol nene (10 triet hylgpi ne CU) 711 a a he™cH
m xture was stijrred lat ro n1tenp%raturg, and. connentirated 30 m
| ater. The shot<s: - nti-oned operation was re edNance-nore, and

the both wdire co

gi and purified by siliBca gel™ co
chr omat ognapny 20 f%yl

acet at e: hexane-1:9 - 1:6) ﬂ&cgi

t he obj ect

conmpound (4, 496 q) desc d in the above -nentitped sch LplH OVR
(02..fics.."..1.3) 5: 8. (s, 1H), 7.52-7,492HL,(m 3H), ﬁEYZH)
1,57 (s, ag0step 8-2 10356] OBo " To a solution of the ,xnr,ienmmd

4,48 obtai ned in st
( a) To a sothion of the compound (2.12 g) obtained in step

7-6 in chloroform (45 mL) were added 3,4-dihydro-2H-pyran (882
pL) and camphorsulfonic acid (56 mg), and the mixture was

10 stirred at room temperature for 2 hr. The reaction mixture was
concentrated, and the concentrate was purified by silica gel
column chromatography (chloroform:methanol=30:1) to give the
object compound (2.23 g) described in the above-mentioned
scheme.

15 'H-NMR (CDCl3) &: 7.91-7.89 (m, 1H), 7.72-7.66 (m, 2H), 7.37-
7.27 (m, 3H), 5.41-5.36 (m, 1H), 5.27-5.17 (m, 1H), 5.02-4.92
(m, 1H), 4.61-4.48 (m, 1H), 3.92-3.81 (m, 1H), 3.79-3.27 (m,
S5H), 1.78-1.48 (m, 9H), 1.20-1.14 (m, 6H).

[0327]
20 step 7-8
[0328]
OBn ﬂ CH, i OBh 0  CH,
0 ) ) / _/)_ =X 0 | i‘ ‘
| N Uiy A\ ) > ~ N CH
X A < _ ]
Br > / _ B P00 ol
HG™ | I v <§ I }H“/L

: 3

S gaiis  —N ~
[0329]

The compound (250 mg) obtained in step 7-7,

25 tris(dibenzylideneacetone)dipalladium (44 mg), tri(2-
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e-1 in dioxdne (5 nd.2) was added 41li hydrochl oric acid/di bxahe 3
solution (20 mM,) with stirring, and the m xture was stirred at room
tenperammre for 20 mn, The reaction m xture was concentrated, ethyl
acet at e/ hexane1( b4pssalnti onswag) agded-and 4-he ATudrdre nwgs ) slourry
washed. The rﬁﬁldue was _col | ect ed gg%flltratlon and drjed to give

the obj ect ‘CoPPGUNATERYE078722.0 HeseriBed’dif tthe ABovE rentiioneas (5.0
schene. 1- %rL')NNBn(iC%K@:gﬂ@x’Z@réSwaé-Hieagedla_rz é"‘]nl(cnﬂow%k})e E}fﬁlﬂfa%u%‘lat
3H), 5,34 (s, 2H), (5, SF). [0358] step 8-3 ST
-Csu S [03600°Tofar s/bﬂ) oturen G‘hltshepermrpoundaistpabfchrmenéctwici:m lssuep; eche

-2 in tolu /c t Hﬁgg , L yi
chlor|dek(%%§5 %E?ES%G h& ?%%%%Q%%%a : %§§% ﬁdéO%égﬁ%d and
stLcti ne. jcthEnteeteﬁxtLWMEvmundunuﬂaﬂé atas: pumlfumﬂrbynslaiaargeltnt
30 man, The reacta i Xxture conaeclLr at TI-FF r2.0 added

and the cnePHPE vaB EEAFRET PEIY 7(F 0 SHOGR i GGa L ki nFamse. the
(1,21 mh) amdec?" éoﬂb&hﬂ@r openyd) thi oaestdd 05 a0l dhydrani-de o555
ng) were added, and the knnmxperanmuro of the m xthto was rained.

al oy, Af EEPEDS - m n, etey| acetate and water werh added, andwarn

wa-a, , fled: o] r.ate T xt S, extract tWw ce, N
wth ethgl ggg@gtgiDéfgp?he%opgag|Zglggeryﬁ m@ 7 é% ﬁftﬁgsa%ﬁrateém
brine, driéd>5é6vem,sodiunvsalfate] and @Dmeﬁmt&&ﬂ&dl To,t 2el)resi.daes. 46

wes added acet aci 2 nd th 00 for
2 hr. The tgﬁé’ s3gl‘803\gd?¥‘b Fabt ° udf%?ﬁ% érl'rpé&’gt’ure Zaﬁdg3
concentrat ed) , The2concent raf eomas purz£3 egh byn sild)ca gel7-colawmm, sH),
chronatography et hyl acetate hexane=1(. 9-1 4) to give the object
conpound (§1§6né $6décribed in/¢he Hbole- rehti oned scHémem - BHNVR
(CIC13)9,050680711-(), 7,55-7.46(n"in ) ; 7,39-7.16 (m

step 7-9
[0331]

[0332]

20 The compound (682 mg) obtained in step 7-8 was dissolved
in tetrahydrofuran-methanol-water (4:1:1, 6.0 mL). Acetic acid
(2.0 mL) was added, and the mixture was stirred at 80°C for 30
hr. The reaction mixture was concentrated, toluene was added,
and the mixture was concentrated. This operation was performed
twice, and the concentrate was purified by silica gel column
chromatography (chloroform:methanol=40:1) to give the object
compound (390 mg) described in the above-mentioned scheme.
'"H-NMR (CDCls) &: 8.66 (s, 1H), 7.67-7.62 (m, 2H), 7.51 (s, 1H),
7.36-7.25 (m, 3H), 7.24-7.15 (m, 1H), 6.84-6.75 (m, 2H), 5.40

30 (d, 1H, J = 9.7 Hz), 5.29 (d, 1H, J = 9.7 Hz), 4.93 (sep, 1H,

J = 6.7 Hz), 4.14 (s, 2H), 3.86 (s, 2H), 3.51 (d, 1H, J = 13.9
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5H), 6,91-6,802f11, 5,32 (s, 2H), 4,49 (s, 2H),(s, 9H), 10361) step
8-4 25 [0362; , m---- W N [ 0363] A solution of the
conpound. (1,0s g) obtained in step 8-3 in formc acid (20 T.,,a,)

N at room tenpenaburedf ofip2 Br- They jeacti oy Mxt Wig Was 16 (d, 3H, J =
concentrated, ethyl acetate/hexane (12 4) solution was added and the
m xture wa$-sl dizry wshéci(d, TRB, c¥yst@l s Kwere col | ected by-

filtrati 0”—[0-53% nmot her |iquor- was concentrated, formc acid. (20 nf)
was added, an t]he m xture was stirred at roomtenperature for 3 hr,
The m reactsitem. 7rl2t ure was concentrated, ethyl acetate/ hexane (1(4)
sol ution Wi% gﬂged and the m xture was slurry washed_ The crystals
were col fedfe y filtration, The both crystals were conbi ned and
dried to gi ye t he obj ect conpohnd (23) ng) gescn”i bed in the

abcaye- nmentioned schene, 0Bh HONVRSK) 21) (3) . 1-\) 5: 9.13 ( 08n, O N) CH,
7.49-7 " 18 A\ 6H 6,,%/&79J<m: 2H), 5/67\(s,

step 85 [03851/,F 02::.709:B1-N octh. .1 -.3 " 0:

NUH. .., " .../ CCHY L 1.ziy..ciii/ .
---<.:\ nR'0-1, H,C g

)
)
N

S
\
OH
[0335]
To a solution of the compound (250 mg) obtained in step
7-9 in chloroform (5.0 mL) were added triethylamine (93 pL) and
10 methanesulfonyl chloride (41 upL) at 0°C, and the mixture was
stirred at 0°C for 1 hr. Triethylamine (93 ulL) and
methanesulfonyl chloride (41 puL) were added, and the mixture
was further stirred at 0°C for 1 hr. Saturated aqueous sodium
hydrogen carbonate solution (20 mL) was added, and the mixture
15 was extracted with chloroform (40 mL). The organic layer was
washed with 1IN aqueous hydrochloric acid solution (20 mL),
dried, and concentrated to give the object compound (295 mg)
described in the above-mentioned scheme.
'H-NMR (CDCls) &: 7.68-7.61 (m, 4H), 7.40-7.20 (m, 4H), 6.92-
20 6.82 (m, 2H), 5.45 (d, 1H, J = 9.8 Hz), 5.32 (d, 1H, J = 9.8
Hz), 4.98 (sep, 1H, J = 6.8 Hz), 4.80 (br s, 1H), 4.50 (d, 1H,
J = 10.1 Hz), 4.19 (s, 2H), 3.58 (d, 1H, J = 14.1 Hz), 3.37 (d,
1H, J = 14.1 Hz), 3.20 (br s, 3H), 1.85 (s, 3H), 1.22 (d, 3H,
J=6.8 Hz), 1.19 (d, 3H, J = 6.8 Hz).
[0336]
step 7-11
(03371
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tiN:-ItNif: ' [08861 To a solution of the conpound. (69 nm)
obtained in step 8 4. in IN N 1. (mathyl formani de (3_5were added O
azabenzotriacci -1-yl4-tat:anet hyl uroni am hexaf ancrophosphate (HAITI)
(86 -...((g), 1 -hydrpxy -7 Ju.) szabenzotrinzol e (HaAn.&n(%l ngi.),

triethylamme (1.1 m,) and . (isopropyiamnonethyl)
t et rahydropv -4 -v17 ca[gf ‘c acid tert \ggﬁyl. @s Nn%g%

under ice -¢ooljng, ’Xtdre was stir at roomt erature
over ni ght . 'he readtip m xt ure was-addeg’ 5% a S potassi ym

hydrogen suf fat\e §57sol uf .01, and the mixtwe was ‘exiract'ed wit
ethyl. acetate. Thim organ | ayer was washed with saturatedVaq us
sodi um hydr ogen car bonate solftion, dried, and co)-lcentrate e

co-ncentrate was purified. by- silica gel thin layer chromafogr
(chloroforglg%%ﬁanol-10:1) to give the object .20 conmpound.
("8descnib 433Ph the shove -nenticsd schene. [ 0357] step 8-6 22;

[0369] hydrochl ericcagddidiocenespl st Dmdd M JueANd 1the il MWL s 1 um
was |left standing at roomtenperature for 1.5 hr. The reaction

m xture wa®hcoacentifat éd® 29} propandlsgelvad )in waisthyo, e ragniaed (1.0
sat ur at ed eous 4SodiLum te sol ut] , ' re
2dded.  and The RSt OrS MReLTIrTod M Tn bedt ing. St o E0C F O AR o
The m xtureswas abt owed- t oTea6l cberreobht eApepat it en@fceyo lefte times

standi ng overnight, and stirr ain with heating at 10 for 8 hr.
To the Teateror Mkt APEoRRES AT TEal ot T r o hy THO et ged Lom
was extrachednwitRiRe etbylmaceiad eqigdeg anthconeents at ed,) Theq a11
concentrate was purified bg silica gel thin | aver chromatograph

|3

(. chl or cf oFRENEERGRGPD 1DA¥ CEBSgi Vo ¢ eodbicast - coapeund 3P @ng)vag added,
ey ot 50l UepThONe TRk enes sebeu o2 Ly prgragy (g e
-6.81(,)a, 2Eppn58( 2a2R), 4a97¢sghed Hdededsively with 1N agueous
;?L%?éé;é?%@%?%;é&%%ié;%ggHnggﬁgigé_83§§&thé% ’é%é%%ated agueous
sodium hydrogen carbonate solution (30 mL), dried and
concentrated. The concentrate was purified by silica gel
15 column chromatography (chloroform:methanol=30:1) to give the
object compound (277 mg) described in the above-mentioned
scheme.
'H-NMR (CDCls) &: 8.45 (s, 1H), 7.91-7.58 (m, 7H), 7.40-7.14 (m,
4H), 6.85-6.76 (m, 2H), 5.60 (d, 1H, J = 9.7 Hz), 5.31 (d, 1H,
20 J = 9.7 Hz), 5.07 (sep, 1H, J0 = 6.7 Hz), 4.21 (d, 1H, J = 14.4
Hz), 4.12 (s, 2H), 3.88 (d, 1H, J = 14.4 Hz), 3.58 (d, 1H, J =
13.9 Hz), 3.47 (d, 1H, J = 13.9 Hz), 1.78 (s, 3H), 1.29 (d, 3H,
J = 6.7 Hz), 1.21 (d, 3H, J = 6.7 Hz).
[0339]
step 7-12
[0340]
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,u31:2) co step a L;),..)22,A The canpai).reisi) obtaiceg -in
stepwes c*asoled4 in ss*fiewscacosjic acid (1,0 el.), and tbhe :eiwc.e
was s'a-.,od at tanpeeatm fay: SC.; mn, Trillaareacetic acia

esi ct Thn was cancer:tated, 4,3 3wysleociilcsic ce3gd/dis.2an aol atioa
was m i derj a the flS.Xscho caescentrated. Toluene was ack:|lea
ang tbh8 ail se was?0: % ¢ obtained seaidfla was osystal ldized
.flois ethyl cetets: 15 st)-bexace (2 :g3%sc gi vep t e obj e
nor-pound ( I ngthe abwe-rren\{o d sch e, N CHy
(t)1 SO -¢1d13. 25 &) S, I'i"l), 8,86 (s, IH, ( - wm%

1H), 7.15-7,09 (m 1R) 4.83 1H, Hz), 3, 89- 82(m
2H), 3,8N (br s, 2H), 2.01-1 (‘_L" 2H) , 123(d |"\1:6, Hz) ,
[0373] Ezenble 9 Is [03741 910376% In the same manner as [n
step 2-9 (am_no-protecting gioup whc fl.ar.o.re(5, by a known net hod
accc. rding % %4!He protecting Is group) and. step 2-14." the obj ect
conpohnd L18,0 ng), @e§%ﬁh@§gn'Bftgﬁea@8ﬁﬁouﬂ@n 3 pned,SChane n step
obtai ned from ((5) - ethylacihb -3 -net oxypropyljearbaffl cC ac |dl

benzyl este7r—1(l80 A @bhannébtelﬁenm a6 cormeer ciad |3ddeahdlyaliaes! rehown
et h0d3 % ngflrf 63&%2@4(%| I\l)f:l?e8n%1xtd lg)vb 4‘c:Lr7J:’e?a7(arj[':l 8(rri | %?)r 3

2H.)

hr. Furthermore, hydrazine monohydrate (60 puL) was added, and

the mixture was stirred at 80°C for 2 hr. The precipitate was

filtered off, and the filtrate was concentrated, and the
concentrate was purified by silica gel column chromatography

10 (chloroform:methanol=30:1 -~ 20:1) to give the object compound
(104 mg) described in the above-mentioned scheme.
'H-NMR (CDCls) &: 8.71 (s, 1H), 7.71-7.63 (m, 2H), 7.59 (s, 1H),
7.38-7.27 (m, 3H), 7.25-7.16 (m, 1H), 6.85-6.76 (m, 2H), 5.53
(d, 1H, 3 = 9.7 Hz), 5.26 (d, 1H, J = 9.7 Hz), 4.97 (sep, 1H,

15 J = 6.7 Hz), 4.18 (s, 2H), 3.51 (d, 1H, J = 13.9 Hz), 3.32 (d,
1H, J = 13.9 Hz), 3.05 (d, 1H, J = 13.7 Hz), 2.98 (d, 1H, J =
13.7 Hz), 1.67 (s, 3H), 1.20 (d, 3H, J = 6.7 Hz), 1.18 (d, 3H,

J = 6.7 Hz).
[0342]
20 step 7-13
[0343]
F> OBn 0  CH, K 0Bn 0 CH,
\ 5 | ,”m P . | L1
<\ S N CH, Q 5 Y N N g
/ 4 pe | N | .) { - | N |
| L Sl F /Ty -y 0
(\ Iri o | N "o ‘ I e
‘NHZ o '\N/ Sy
H
[0344]

To a solution of the compound (20.0 mg) obtained in step
25 7-12 in chloroform (400 pL) were added triethylamine (9.9 uL)

and propionyl chloride (4.8 pL), and the mixture was stirred at
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(m J a 28), 14,0, 4,64 7.0 (dd., Hz), 6.3 3.54 J -13,4,1,5J
-14,0, 7,0 Hz), 3. 22 (s, j 0.376) Exanple 10 03.771 [03781
In the same manner as in step 2-9 (am no-protecting grenp was

renoved. by-rkrewnerethod aseof dhng. e thepretekbhiitoa 8feup)eanhk
step 2-11 " the ebj ect) coffqgx".nadcdnl bed. in the above-nentloned

si i name was!lébtcailneMrFi6rrE PB)Sidichyetl opropyAlfet chromatography
obtal -nabl TR CENp Gy CTATTy GUal | Gbl & Cor. LagE T 7] GheAia’
met hod_ 1Hmg)3.d85cfspeliHin 7hd4alfoB3-mentioned scheme.
5 'H-NMR (CDCls) &: 8.58 (s, 1H), 7.64-7.59 (m, 2H), 7.52 (s, 1H),
7.36-7.27 (m, 3H), 7.25-7.17 (m, 1H), 6.86-6.78 (m, 2H), 6.21
(br s, 1H), 5.40 (d, 1H, J = 9.7 Hz), 5.28 (d, 1H, J = 9.7 Hz),
4.96 (sep, 1H, J = 6.7 Hz), 4.15 (s, 2H), 3.76 (dd, 1H, J =
14.7, 7.1 Hz), 3.55 (dd, 1H, J = 14.7, 6.4 Hz), 3.39 (d, 1H, J
10 = 13.7 Hz), 3.35 (d, 1H, J = 13.7 Hz), 2.28 (dt, 2H, J = 14.5,
6.6 Hz), 1.61 (s, 3H), 1.17 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H,
J =6.7 Hz), 1.14 (t, 3H, J = 7.7 Hz).
[0345]
step 7-14
15 [0346]

[0347]

To a solution of the compound (14.0 mg) obtained in step
7-13 in tetrahydrofuran (1.0 mL) were added excess amounts of

20 lodomethane and potassium tert-butoxide at 0°C (until
disappearance of starting materials). The obtained reaction
mixture was directly purified by silica gel thin layer
chromatography (chloroform:methanol=15:1) to give the object
compound (5.6 mg) described in the above-mentioned scheme.

25 'H~-NMR (CDCls) &: 8.60 (s, 1H), 7.68-7.63 (m, 2H), 7.58 (s, 1H),
7.36-7.27 (m, 3H), 7.25-7.19 (m, 1H), 6.86-6.77 (m, 2H), 5.58
(d, 1H, J = 10.0 Hz), 5.32 (d, 1H, J = 10.0 Hz), 4.98 (sep, 1H,
J = 6.7 Hz), 4.28 (d, 1H, J = 14.4 Hz), 4.19 (s, 2H), 3.47 (d,
1H, J = 14.2 Hz), 3.32 (d, 1H, J = 14.2 Hz), 3.12 (d, 1H, J =

30 14.4 Hz), 2.54 (s, 3H), 2.37 (dgq, 1H, J = 15.5, 7.0 Hz), 2.30

107



(n 2E1 ,
4,45 (dd.
14,0, 2,0
6.5 Hz),

7.22-7.15 (me 2R), 4,67 Rid, E -
13, J - 13,7, 3,9 Hz), 4/27-4.20 (m 1H),
Hz) 3:58 (dd, 1H - 10.3, 4,0 Hz), 3,51 (dd.

13.2, 1.6 4.47 (s,
3.69 (rid,
IH, J

23),
1H, -
10, 3,

1H), 0,.59-0.47 O'm 2fl 0.44-0 27 (i ¢

1,19379: EdZmnpl-eé’11d, NBHBOY =
same m anp r33 |n stfap 2-43grbup waa reTOv,ad by $
napl

36 (m |t|)

knownaccor

2.5:tha ab@ye@-ﬁeﬁﬁinnad actame was nbtainb:,j, frr)yd, (3)

3, @Y, (QIHQ Jl3, 15450 7700HHZ) 13%21(ds, 3H’%H) ,1 12121<d1 B, (m;'_ 6.7
FHO, HoH 014(150\(1-_,_ -3H (J = "7-N H2an t5e
bt ebti nd gyadn) and -,eOtneOOOpc,abd ; 32, Odadnydhad

nyC|dpro yl damiF, O- 3- at hbxyp, c. dr.: 71) caybam ¢ abad ban ester
(295 Ir’ ? able froma. conner0|ally avai |l abl e conpound by a
known nethod 12,50 (br a; 1H); a,e4lH), 7,43-7,38 (r ,2H).
7.21-7,15 (f 1k, J-12.3 Hz) ,F 2(4), 4. 46-@, 42 (naH 1H),
4,22-4.19 (i .,);N, J-14,2, 702-Hz), 3.61] dd
J-10.4, 4.4\Hz Ch; 3, 40- 3. 32 8ccf 4h3, 21 H,S -14 2,CH7. 0
J-7.0 Hz), @. 0-G-0.37 (m 1H){ 00 'rpw>id

= H,C

N/ﬂ\v/mg \n HC | /ﬂ\v/

10

15

20

25

1
CH

[0350]

The compound (5.6 mg) obtained in step 7-14 was dissolved

in trifluorcacetic acid (1.0 mL), and the mixture was stirred

at room temperature for 1 hr. The reaction solution was

concentrated, chloroform was added, and the mixture was

concentrated. 4N Hydrochloric acid/ethyl acetate solution was

added, and the mixture was concentrated. Crystallization from

ethyl acetate-hexane gave the object compound (3.2 mg)
described in the above-mentioned scheme.

'"H-NMR (DMSO-dg¢) &: 13.18 (br s, 1H), 8.41 (s, 1H), 7.65 (s,
1H), 7.44 (td, 1H, J = 8.8, 6.7 Hz), 7.25 (ddd, 1H, J = 10.2,
9.3, 2.6 Hz), 7.07 (tdd, 1H, J = 8.8, 2.6, 0.9 Hz), 4.80 (sep,
1H, J = 6.7 Hz), 4.21 (s, 2H), 3.83 (d, 1H, J = 14.1 Hz), 3.78
(d, 1H, J = 13.7 Hz), 3.68 (d, 1H, J = 13.7 Hz), 3.51 (d, 1H,
J = 14.1 Hz), 2.77 (s, 3H), 2.16-2.03 (m, 2H), 1.67 (s, 3H),
1.22 (d, 34, J = 6.7 Hz), 1.17 (d, 3H, J = 6.7 Hz), 0.69 (t,
3H, J = 7.3 Hz).

[0351]

Example 8

[0352]

step 8-1

[0353]
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Eranple 12 03031 OH, | NW N ;H HCG OH D, t Is /7it

i.C3241

10

15

20

25

0 0  CH, 3
0
BnO //k\ X //k\
‘ 0 GHCH 3 0 CH
3 H.C 0 N
ch\ : 3 ﬁ/

CH

[0354]

Under nitrogen, a solution of 1.6M lithium
hexamethyldisilazide-THF (11.73 mL) in THF (100 mL) was cooled
to -78°C, and a solution of the compound (5 g) obtained in step
2-2 in THF (15 mL) was added dropwise over 2 min under
stirring. After stirring for 13 min, tert-butyl
chloroglyoxylate (3.58 mL) was added at once. After stirring
for 25 min, saturated aqueous potassium hydrogen sulfate
solution and ethyl acetate were added, and the mixture was
allowed to warm to room temperature. The organic layer was
separated, washed with saturated aqueous potassium hydrogen
sulfate solution and saturated brine, dried over sodium
sulfate, and concentrated. Toluene was added to the residue,
and the mixture was concentrated once. Toluene (100 mL) and
triethylamine (10 mL) were added and the mixture was stirred
at room temperature, and concentrated 30 min later. The above-
mentioned operation was repeated once more, and the both were
combined and purified by silica gel column chromatography
(ethyl acetate:hexane=1:9 - 1:6) to give the object compound
(4.496 g) described in the above-mentioned scheme.
ly-NMR (CDCl;) &: 8.37 (s, 1H), 7.52-7.49 (m, 2H), 7.39-7.29 (m,
3H), 5.27 (s, 2H), 1.57 (s, 9H), 1.51 (s, 9H).

[0355]
step 8-2
[0356]
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Ot In the same manner as in step 2-9 (affino -protecting
group was renoved by a known nethod according' to the protecting' |
roup), Iconpound (35,0 ng) describe& in the above -nentionpd
SChar.r.",,ii. was obtalnedfborr(e 5) -3 -ethozy - 2 0Bn. 0 cH
-isocr ceyl ar dnor nozi pyl?® i anf'e acid benzyl ester &)230 ny) ?
obt ai nable froma o I cisi | avai | abl e conpcnn b
. 28 H%% 7,43-7.40 (m 2H),

| H{ DNSO- dE) 12,.40 : : : (o, *
2H), 4,67, X | : HO ~ -%.35 (dit.
1H, J-13,5, 5. , 4.20-1,16 (m 1A), 5.54 (dd. 1M J-10.5, 4.1

Hz), 3,45-3,32cyplo. 3H), 1,30 (d, 3H J-4,6 Hz), (d, 03H, J-4,6 Hz),
[0385] E x anp :=3 0 3. Hs [03871 In the sane nmanner

as in step 2% 70am no -protectinr group was renoved by a known nethod
according to the protecting 9 gr oug) and. stsp 2-11, the object
conpound (37.0 desSEribeani Aft e aBeRieR Wt | bried Bedfeingss in step

obt ai ned frgom ﬁn(%hox%neetgoﬁi wg?rgéaééaﬁﬁrﬁyﬁfﬁﬁﬂld¥¥éﬁggfafaﬂd%ane

benzyl ester. (250 ng obt ai na om a cogneroi al ly avail abl e
cozound by s@lkricwn. (@6t tmbc))l Wit $0irNMRy( DESI-t{S)iz B0 g brass,stired at

8.64 (s, 7,43 -7"49 2 7,22-7.16 (n 4.67 dde | H,
RPN et A S P S e e
4,14-4,11. c(dﬁcehlﬁ)cat%dsaletayz éﬁétht&/h@xﬁ@e?» 594Xm012ﬁ;:)on 3l - a3 34
(m 2H), 3,31 3.23 (m 12), 13N, J-7.2 Hz 0.96 (t, b03$81

and the mlxture was slurry washe The re51due as collected

by filtration, and dried to give the object compound (3.30 g)

10 described in the above-mentioned scheme.
'H-NMR (CDCls;) &: 8.78 (s, 1H), 7.48-7.44 (m, 2H), 7.41-7.34 (m,

3H), 5.34 (s, 2H), 1.54 (s, OH).

[0358]
step 8-3
15 [0359]
F 0Bn 0 CH,
OBnh 0  CH, — . )V
X
0 X . o \ o 0 CH,
B o - 8 S 2
HO S F ﬂﬂg ]
0 N
[0360]

To a solution of the compound (1 g) obtained in step 8-2
in toluene (20 mL)/chloroform (5 mL) were added oxalyl
chloride (0.326 mL) and dimethylformamide (0.0l mL) under
stirring, and the mixture was stirred at room temperature for
30 min. The reaction mixture was concentrated, THF (20 mlL) was
added, and the mixture was cooled to -78°C under nitrogen.
Triethylamine (1.21 mL) and (2,4-difluorcphenyl)thicacetic

25 acid hydrazide (555 mg) were added, and the temperature of the
mixture was raised slowly. After 25 min, ethyl acetate and

water were added, and the mixture was warmed to room
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Exanple 14 1.038',.71 N,. CH 0 ( O-° In the onme manner

as in. atep 2-9 MreMemetrotmetni mgnmep wee rem&nmed 'ow a known

met hod at mendmMa Jt ha prdmedtind droop) and etepthe tajent donponnd9

e(t. deacttbatpelett:be. abedenrimentioned ednene (was idetained sthyl
fronThS, 2S-2- etidyl em no- 3- mit hexy- 1- net (I nwdmrmocar bani n ani d béntyl
edttte Cdi W6EaPRabl 87Fr 6RtcOimBPéFallby ey afisablehgdnponnd sannmened brine,
mat edd, . 1L NW a2e; DNS; 54, Fae 2. ( , 52 (84,1 .
7.42-7. 30 T 15 (m 2%,%?5%%’. 7%3%7‘?‘5%{?’3%4%?6.0 ﬁ?)% ettbsidue
3.92-3.84 (mes aH)led3a89t{d2HHi) (23.83) 3,261 (dhe IH)xt1Bel8ia5.s3" irred at

3B.), 1,54 (dE.3PF J-5,5 a 1,22. . 103911 Exanpl e 15 103921  [0393]
I'n %he saﬁe(lﬂanﬂiegoﬁs;iqf'stiBezméxﬁHaes’(V@E Qﬂ%e?‘h’éoo‘b‘?%tt%oﬁ%mm
(6,2 ng) desempbedtine henaboveceentioned schemerwastebtai ned HLORMFicd by

R) -2 -isopropyl am no net hczyet hoxyYnet hyl ) et hyi] carbam c acid
E far% .-htyl égllégg(%.l BC%W%bCE@F‘P%tF%gﬁRﬁN a?%?ﬁﬂeraeq%?lqt@ ‘Avaianaplle O -

conpound  a1kaowa, et hods s REL SOY: R (VB CK) 112 ng) described in the
12,83(hrs,1%,2.82?%),7.45-7,%F &
above-mentioned scheme.

10 'H-NMR (CDCls) &: 9.05 (s, 1H), 7.50-7.46 (m, 1H), 7.39-7.18 (m,
SH), 6.91-6.80 (m, 2H), 5.32 (s, 2H), 4.49 (s, 2H), 1.53 (s,

9H) .
[0361]
step 8-4
15 [0362]
z 0Bn 0  CH, i 0Bn 0
N 07, CH, R OH
S Sx.,20 ’ S 0
\! \
N—N N—N
[0363]

A solution of the compound (1.01 g) obtained in step 8-3

in formic acid (20 mL) was stirred at room temperature for 2

20 hr. The reaction mixture was concentrated, ethyl
acetate/hexane (1:4) sclution was added and the mixture was
slurry washed. The crystals were collected by filtration. The
mother liquor was concentrated, formic acid (20 mL) was added,
and the mixture was stirred at room temperature for 3 hr. The

25 reaction mixture was concentrated, ethyl acetate/hexane (1:4)
solution was added and the mixture was slurry washed. The
crystals were collected by filtration. The both crystals were
combined and dried to give the object compound (238 mg)
described in the above-mentioned scheme.

30 'H-NMR (CDCls) &: 9.13 (s, 1H), 7.43-7.18 (m, 6H), 6.93-6.79 (m,
2H), 5.67 (s, 2H), 4.51 (s, 2H).
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(sep,1H,  4: 2M,3.84(dd,IN J -13.9,4.1Hz), s() 3,78-3,68 (n! 2H),
3,64(1d, 1H,J =10.4,7, 7Hz): 3,58-3,45 (m2HD, 3,34 (t,

OH, J=4, 5Hz), 3,11(a, 3f1),1,17:d,3H, 1,16 ::i" 3H, J6.7 Hz), [0394]
Exanpl e 16 (103951  [03961:
step 8-5
[0365]
OBn o \_ OBn O CH,
(0] o (0]
:O o HscﬁfafLQ,u . \ Sﬁﬁn CH,
He™ 07N sy s 3 W
CH, i Ao
/T\ 0
G Lty

5 [0366]
To a solution of the compound (69 mg) obtained in step 8-
4 in N,N-dimethylformamide (1.5 mL) were added O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate (HATU) (86 mg), l-hydroxy-7-

10 azabenzotriazole (HOAt) (31 mg), triethylamine (1.1 mL) and
[4- (isopropylaminomethyl) tetrahydropyran-4~yl]carbamic acid
tert-butyl ester (49 mg) under ice-cooling, and the mixture
was stirred at room temperature overnight. To the reaction
mixture was added 5% aqueous potassium hydrogen sulfate

15 solution, and the mixture was extracted with ethyl acetate.
The organic layer was washed with saturated aqueous sodium
hydrogen carbonate solution, dried, and concentrated. The
concentrate was purified by silica gel thin layer
chromatography (chloroform:methanol=10:1) to give the object

20 compound (18 mg) described in the above-mentioned scheme.

[0367]
step 8-6
[0368]
R JBn O CH, F OBn O Hy K QBn O CH,
L Bk e k- I Dk M A £ ok M
W 1 N CH, B\ V4 W CH, W 4 T 77 N CH,
s s A0 ) T alf V.Y N el .
- e —& - —6 ]
S w0 fh ) O
b N —~0 s
0o~ "0 Hel
H,C CH?Ha
25 [0369]

To the compound (18 mg) obtained in step 8-5 was added 4N
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In the aame Tanner as in step 2-9 and step 2-11, the object conpound
(10.7 Tg) described in the above-nenti oned schene was obtained from
HR.) -cycl opropylam no -((2 nmet hcxyet hoxy) net hyl)ethyl]carbam c acid
tert -butyhyestenibibc. decidliobiad nable foromianigomaekciakl ¥ixture was
avai | abl e conmpound by a knpwn. nethod, 1H -NVR (DNSB.81. Cs, 130,
7.45-7.37 (P4t gHyedyn@oatly ngom temperature fogplaSohr(prThe 18j3CtUon7
(s, 233, 4 9. .fin -3 o T3, , (B

(= 293 IR eqndSlps 00 Sty e 3 9823k, 13, pedl
43), Es-:anpl ealtZri08983qlkkddis ,sddiun deyd@dgen 520899t tel pofheisams0. 6

Tanner as in,step 2-9.to ste t he ohj ect compeund (39.ny3. descri be
!t na abblE) THEPBRAet S ittt o red o ot eay” 23 Ty F gt ohb gt
- but oxycer hopyt amna +3- - ehBYhartNee- Ras NBL Nyhddl e piaic @cibdxet hyl
ester (80 ng) I) die froma ccmrercially avail able conpoHnd by a _
known 8, 60CEAPCIRFUYS, CneY, DOLY, Stprphing ovaypiaktyoapd§targgd goain

13, Jel3.5 3 3 X , - ( |
Toe sol uti gﬁtngh igg%]ﬂ?e%ﬁﬁ%g%%?f%ESQZ@ | n%%hz}(‘)er o} %ar%gh(oﬂ.ngm : ;rlewéqraes
addeb di -t edtledbatyhraieerbonat e {4 2619 )niantd rsatdsated ragtiedagith
sodi um hydrogen catbonate.sol uti o 10 M. ). and. .the m S
stirred’at e?%g% f gﬁg%r at u?hél %r‘-’wﬁghéronacneci1 11rea¥ttedrs1't ag ?nag%%%#{ga%\%ygés
S o e B T oo

S ex Wi ) , i , S I ed,
concent r at é&hl?ﬁef%%m%}aara@fjd%lm%o cﬂﬂgvseomh@d q)(ﬂ e&itné‘PH‘FPPBFinZFSd@@

(40 x.T.,) gandrigpderni €€z OO Oiye At Hazol & He297 9) and .
test butyl chl oredi net hyl silane (1_49 2) were added, and the m xture

was stirrediaiMi oG enpérattufé flor 45)mi i, fPatep2wds, adHOed; - B8§-4nd8 (m,
the m xtur s extracted, wt t hyl,acet at The ©r ic lLayer. _was
washed \%\nyt%H étgrg%eg'%gi r(ﬁg’l %—rlf’eg?" 3z;lg}rﬁjlld@i:’enc rit Pla'tggldg%% é (::Lgr’lcgnt \rNZt'g
was purified)by4sili ¢a, gell) ond Ulamd.04 (m, 2H), 3.74-3.65 (m, 2H), 3.55
(s, 2H), 2.45-2.36 (m, 2H), 2.01-1.94 (m, 2H), 1.22 (d, 6H, J

= 7.0 Hz).
[0370]
20 step 8-7
[0371]
F OBn O /ICl-Is R OH O j’:\l—L3
O
S >N - S N
N~ N—-N
© HCI ©
[0372]

The compound (10 mg) obtained in step 8-6 was dissolved
25 1in trifluorocacetic acid (1.0 mL), and the mixture was stood at
room temperature for 50 min. Trifluoroacetic acid solution was
concentrated, 4N hydrochloric acid/dioxane solution was added
and the mixture was concentrated. Toluene was added and the
mixture was concentrated. The obtained residue was

30 crystallized from ethyl acetate (0.5 mL)-hexane (2 mL) to give
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chromat ography (ethyl acetate: hexane-(:10 - is; 3) 7 give the object
conmpound (2.39 g) described in the aboge-rentioned. 2C) schene:,
IHNWR (CDC. L, O 5.18 (d, UT* J - 8.2 Hz), 4,1.8-4.141H), 3,89 (dd,
1H, J10 4, thed d'HZ_))e,ct3c&21p(3ddd 1K, 7Ghd 0, des@r Bo&d 34813 4 dva-ndk.ioned
3.29 (s, I(}D 46(c 98)/ 1.48 (d,- flc), 0.90 (3; 9.(i) e 0.08 (s,
64-1), (044:)e§"t p 340-2 To a solution of the conmpound 12, 39

g) obtainedyinust epu34Dy:)1 § n1t30|2lsefl%r( 12 myp weregaddediy), 7. 58-7.50
t et rabut yl amoni um hydr Cgen sulfate (76 ny), agpeous sodi um hydr oxi de

so' I ntion ((m/( 1H) rT7J32)'7aﬁ5 et hyt) sul f A% e/ 0922 (mdert i c ék-Egol iseg,, 1H,
and the m xfur t|rr rature fety 90 e

wst er was aJEjde t’hé1 %gx?%fegﬁ’s ???a%t%% v{/{lt dI uggnggg 'lﬂ% S, 2H),
organi c | ay3ar80/vz§3x 7\Basmed2w)t,hzsanu2a22d brine),, dtied;l.and (m, 2H), 1.23
concentrate -%t gbt_al ngd SI due was dissol ved m tetranydrofuran
(20 m), 1. batyI'a- ') oni.,::mfinurideltetrahydrufuran
solution (a,0B5371L) was added and the m xture was stirred at room
tenperature for 109 mn- Water was added., and. the m xture wss
extracted WHHethyl . acetate, The organic |ayer was washed with,
satiarated [tbr ne, dried and cc. ncentrated- Toic,ene was added and the
m xt ure was concentrat ed again. Toe solution of the oLtained residne
in tetrahydrofuran (40 m,,) were added phthalimde (1 9 g) and
triphenyl pheSphine (9,20 q), 2,2Mdiethyl dg, odi cdFboxyl age/ t(pl uene

solution (5,05 /m.) was addddropwise 26 u i ce- . the
m xt ure was at “toom t enhfger atdye for 90 m e reac NI €~cH
was concentr at ed,oandﬁt;grconcent rate—was p i ed. by I ?
col umtm. chronmat ogr y | acet at ehezane=1: \2@ d’h/i d
was di ssolyed in ethancaa ( 2 frii toluene (60 m )Lj hydra2| ne
monohydrate (2"611 Ra.,) was @dded, and the mi xtur®¥ Was stirred a?\@ﬁ)

for 4 hr, The mixture. was allowed to cool to roomtenperature., the®
solid. Wf % i.l.ltered off, and the filt,rate was concentr at ed.
Tol uene wos[ g&é&d to the residue, 3T.12 the precipitated sr*id was

filtered Of( Thenf thel EratemMase eongent r at gl ZIBENaﬁﬁhdindﬂadﬁﬂh group
Ce615. .. ,3.r.ClL 11.54 g?{ described in the above -xerUX: .cx-,

schene. was removed by a 7oE2 Rpiera, acpcr.grdqug;ztcg e (gﬁotezqg)lng

?0237§ Qgtgg 3E62"ﬁals€ggy§l§1(itﬁe Qbfgét ébﬂﬁ%&ﬁﬁ’ f%ﬂo‘hg ﬁ%é&rlbed

in the above—mentloned scheme was obtained from ((S)-2-
ethylamino-3-methoxypropyl) carbamic acid benzyl ester (80 mg)
obtainable from a commercially available compound by a known
method.

20 'H-NMR (DMSO-dg) &: 12.64-12.34 (m, 1H), 8.83 (s, 1H), 7.44-
7.37 (m, 2H), 7.22-7.14 (m, 2H), 4.64 (dd, 1H, J = 13.4, 1.5
Hz), 4.47 (s, 2H), 4.42 (dd, 1H, J = 13.4, 4.4 Hz), 4.17-4.11
(m, 1H), 3.86 (dg, 1H, J = 14.0, 7.0 Hz), 3.54 (dd, 1H, J =
10.4, 4.9 Hz), 3.50 (dd, 1H, J = 10.4, 6.3 Hz), 3.27 (dgq, 1H,
J=14.0, 7.0 Hz), 3.22 (s, 3H), 1.20 (t, 3H, J = 7.0 Hz).
[0376]

Example 10
[0377]
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To a solution of the conpound. (187 nfg) obtained in step 345-2 in
chloroform (3 na,) were added acetone (76 |uT"), acetic acid (59
p. LT and sodi um tri acet oxyhorohydride (219 ng) under ice -cooling,
and. the nizl.re was stirred at. room tenperature f.or 5 hr he

reaction mj e was diluted with chl orofor S aturated‘%hu ous
sodi um hydr : carbcahﬁ | uti on was addeg i
stirred, The chlorofﬂrm

ayer s dried and \

obj ect conmpound ‘descri bed in the above s 11+
-NVR g: Exazi F3: 4,184 (1,rls, IH, 3.59-3.50 (n, AR, 3.32 (s, gl—l),

2,83-2.56 (in, 3H), 1"51 (docg, 1,E), 1,14, (d, 3HNJ6.4 Hz), 1.0#ch
(d, 3N, J5,4 Hs), 1.04 (d, [0415] step 340-4 il 0 Q7--\ :.k X

4. ...",-.,.o378xX' "L U '"kk, I:;.;.2 The ooraphuod (190 'fag)
obTained in athp_340-3 was di aatdvdtr: Tt 0000acatio acid L2,' O alL),

aod the mixtote %&s?BFo?B@eaWé?%%ﬁ1%%n%%rs%ﬁRw%f%(ﬁam}QQWRrOEeCting group
o ot o9 RO oo oR A RN sp Rl 8 i oo,
a eol ut aa, group) and step 2-11, the object compound (10.7 mg) described
in the above-mentioned scheme was obtained from ((S)-2-
cyclopropylmethylamino-3-methoxypropyl)carbamic acid benzyl
ester (36 mg) obtainable from a commercially available
compound by a known method.
10 'H-NMR (DMSO-dg) &: 12.46 (br s, 1H), 8.85 (s, 1H), 7.44-7.38
(e, 20V Te48~7.18 (m, 2H), 4.67 (@d, 1H, J = 18.7, 16 HZ);
4.47 (s, 2H), 4.45 (dd, 1H, J = 13.7, 3.9 Hz), 4.27-4.20 (m,
1H), 3.69 (dd, 1H, J = 14.0, 7.0 Hz), 3.58 (dd, 1H, J = 10.3,
4.8 Hz), 3.51 (dd, 1H, J = 10.3, 6.5 Hz), 3.21 (dd, 1H, J =
15 14.0, 7.0 Hz), 3.21 (s, 3H), 1.21-1.10 (m, 1H), 0.59-0.47 (m,
2H), 0.44-0.36 (m, 1H), 0.36-0.27 (m, 1H).
[0379]
Example 11

[0380]

;“\7
I
O\.

1
CH, CH,

N w—
H\\ Nxb/J:T\\N7
oxE/N é

20
[0381]

In the same manner as in step 2-9 (amino-protecting group
was removed by a known method according to the protecting
group) and step 2-11, the object compound (32.0 mg) described

25 in the above-mentioned scheme was obtained from ((S)-2-

cyclopropylmethylamino-3-ethoxypropyl)carbamic acid benzyl
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To a solution of the conmpound. (75 np) obtained in step 2-5 in
tetrahydrofurae (500 pf.,) was added the above-nentioned sol ution
(634and the m xture was stirred at roomtenperature for 15 mn

Tol uene C6 4¥kQ rand ok, fgy dbpzabi gycd of o Qldﬁiﬁeecrcﬂal gzn%véﬁa%bq@)

wer e added and the m xture was stirred at 100* Acetic
acid. 1,750wa¥cadde@yandknetie Hekiede wus stlrred at 100C for | hr.

The react|0ﬁ Xt upes aIIo dsg 0 (§GO t 00 r at re, 5%
agueous potasgyu vﬁyd?@%en suﬁ?atg s%? %foﬁH&hs§L%§g§§ e 7 43-7.38
m xt ure wasimexfHact éd2W-thlp énhy?Hacet at'e. (dlhe Hor giatiizc 3I alyzer, Wa316 (s,

washed wi t atyrate u ous od| ydr.oge on te _solutiaqn and
sat ur at ed g?ﬁ ﬂ g% gdﬁg Een r ? % #‘Gmc 2? q
purified b)g=qa1.ge;l 7t bi szaygr@h(@cﬂr;atgg,rapim (et h1yl4 Hz) 3 55 (dd, 1H,
acet at eKnet hanel -15; ﬁﬁé glve t he object co ound (73

nt

ng)_ 25
descri bed i'mihé above ofedS stheffe, 2 .21 (ad, 1H,KJgl@s5 2s,-0
1H), 7, 65- 2 35-= i 0.0 901 i i 2H). 5
(d,J - 9,9 Hg) 6?34%% Iz 5T @5Hi<)n' 0'55!_9 '460 @H'C(s%eHé,' fH,% Joz'%g. ﬁm’
Hz), 4,43 3H89 (OnB3FH) 273 ﬁi Kdd, 19, J14.2, 3,9 Hz), 3,47 (d..-.1"
1H, J 20 —[gggg 6.0 Rz), 3,42 kid,J14.2, 1.5 Hz), 3.15 (s, 39), 1,29
(d, 39, 95 1.19 (d, $H, J = 6,8 Hz), 1,14 (d, 3H JLB Hz).
[041. 3] St@&a&é@e5l@04l4l ph4: .51 The conpcxind (72 ng)
obt ui ned in step 340-4 was di.ssolee in trifluoroaoexic acid (1,0
Trj.,), and °PBelni xt =a was 5.3t.00d at 30 roomtetx)e.pature for 4
hr. Trifluoreacot|c acid. sof:Lion was concentrat t ol uene was
added and tfhe hixture was @encentrat ed, Et hyf. acetate, 4NMd o cH

hydr ochl ori gi d/ et hyl acletate solution, an
al | ow crystal |zat|oW“to‘§$ve t he obj ect
described i in. napgbe ment i oned—sehene, k
(br sr IH, 9.72 ( " 7.44-7,41 (¥ 2flp, 7,
Afl'T3.88 Cdd., 1H® J 14 ®~4,1. 132.),, 3,76 (dd,
Hz), 3.52 (d.q., IH, \1
CH, CH,
[0384]
i In the same manner as in step 2-9 (amino-protecting group

was removed by a known method according to the protecting
group) and step 2-11, the object compound (35.0 mg) described
in the above-menticned scheme was obtained from ((S)-3-ethoxy-
2-isopropylaminopropyl)carbamic acid benzyl ester (230 mg)

20 obtainable from a commercially available compound by a known
method.

'"H-NMR (DMSO-dg) &: 12.40 (br s, 1H), 8.85 (s, 1H), 7.43-7.40
(m, 2H), 7.22-7.16 (m, 2H), 4.67, (d, 1H, J=11.9 Hz), 4.51-
4.47 (m, 1H), 4.47 (s, 2H), 4.35 (dd, 1H, J=13.3, 3.9 Hz),

25 4.20-4.16 (m, 1H), 3.54 (dd, 1H, J=10.5, 4.1 Hz), 3.45-3.32 (m,
3H), 1.30 (d, 3H, J=4.6 Hz), 1.28 (d, 3H, J=4.6 Hz), 0.96 (t,
3H, J=7.0 Hz).

[0385]
Example 13
30 [0386]
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=3,), 6,2 Hz), 3,03 [s, 3hp, 1,21 hi, 3H J = 6.2 Hz), 1,20 (d,
3H, J6,6 Hz), 1,17 (de OH, J6.6 Hz), [04161 The conpounds: of
"Exanples 19 to 455 shown in the follow ng Tabl es were produced in
the sanme manner as in the .1.5 above-mentiongd. Exasaples 1 to 17 and
$40, or by ng ot her conventlonal met hods gigre necess . 9The

structural |[forjul as and property data of the/conpoun
to 465 are in th@N?bhﬁpmnng Tables. [O ] 20 [T bIe 1-1
111- NVA (D. ML50- ds) EE+/¥ (s, T_H. 6,90 (s 1 5% a3z, 8.9,
6,7 Ha), 739 (tidd 3)10.2, 33, 2,6 Ho), 7,12 Gtdd, 1H Jr eg

2,6 0.9 Hz), 901-4 93 (hr m 1H), 437 (sep, IN, J="%5 gg
2H), 3.84 (dd,J = 13 9, 3.9 Hz), 3,75 (dd. iN, 3 3113.9, 1,4 Fh)

(dd, H, J 10,2, fis Hz), 35#,(dd, -11-1, 3 = 10,2, 7.7 Hz), 326

(4161), 1.16 (8, 3H, J = 6.7 Hz), 1,1a= 6,7 Hz), 1S12.69 (br s, | H).
858 (s, 1H)03 764(E| 1 7.45 (141 ..1= 9.3, 63 Hz), 7.24 (6'dd, IN,

J 105, 93, 2.9 ) t - —

H J 65 Hz). H;ZLn th% ngé rﬁ%m 4a25335(n GS?beI%Z% 3918%111'"% p%lc%éﬁ:(:til}qg lgroup
13,5, 3. 7wHB)reﬁpVéd(byda kmbwﬁzmeﬂhbdiadbdi 3. @he(pkotﬁctlﬁg—

), 1 ?g?aoppi%%f;te C5he R (0. %4535 iﬁ%ﬂ EESER I

(S 1FD 1ﬁ4tﬁbda33ve8m3mt5@ﬂé&téchéhé3wé%'bbﬁéﬁhedOf&oHE) S4—Bgethoxy—
(5F. P, H 93 114 4..21 (s, F&q 39 (4 1H tr 14,1 Hz) é
| 14. 1 Hz), 2-8tB7leninoprops! Haambas asfslaiéﬁmﬂz)estfr 5@5@sm9 N) ,

1)%; ggwl§%§ éinéblg ErSE)a éoﬂﬁéfé&afﬁ§ avé&ﬂgﬁf91coﬂ85un% %@I% known

method

10 'H-NMR (DMSO-dg) &: 12.50 (br s, 1H), 8.84 (s, 1H), 7.43-7.40
(m, 2H), 7.22-7.16 (m, 2H), 4.67, (dd, 1H, J=13.5, 1.5 Hz),
4.47 (s, 2H), 4.35 (dd, 1H, J=13.5, 4.2 Hz), 4.14-4.11 (m, 1H),
3.91-3.82 (m, 1H), 3.60-3.53 (m, 2H), 3.41-3.34 (m, 2H), 3.31-
3.23 (m, 1H), 1.20 (t, 3H, J=7.2 Hz), 0.96 (t, 3H, J=7.0Hz).

15 [0388]
Example 14
[0389]
E HCI
[::ij“1 y HN™ CH, —
o N _J., — \y

[0390]

In the same manner as in step 2-9 (amino-protecting group
was removed by a known method according to the protecting
group) and step 2-11, the object compound (32.9 mg) described
in the above-mentioned scheme was obtained from ((1S,2S)-2-
ethylamino-3-methoxy-l-methylpropyl)carbamic acid benzyl ester

25 (51 mg) obtainable from a commercially available compound by a

known method.
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nr.(rinmso-d,) :5: 12,67 Cs, 1111, 5,71 Cs, 1W 7.65 is, 110,
7.49-7.41 911,1 /O 7,331-7.20110, 7,11-7.02 itn, 110, 5,11-5.02
1.:51, 110, 4..84-473 5n, 11-0.4.21 is, 210, 3.57-3.73 (91, 2H),

2S5- 232 190,231, m?sowgioa ZZ§1{75 390s, 11 433% 162 750 %ﬁl 13 40d.7 . 38
319,6.7 Hz), 11-1-N1 2.37 1s, 10, a69 ics, [1 5is, '111,
J 4,41-12, 12,726A,(% 2Q+ﬁ 1q. a5, 2H . 5.76-3. HA Xm251ﬁévdé 41H(s; gH),

194,55 23, Mt 207 K35 é%%-ﬁ-%%z, 03" 0847 101 2 43%%5414

Ha. - 1" 3,94120993 1833.26. Id; OLHO, 5. 1B 5 HSBH) aml 4544 (Hg) 3HL. I26(9, Hz)
3H = 5.7 H2§ 1. 003K, Jr1:7 H). 4.) a : 12.42 ar s" 114),s,
11-0 7.5571481¢cj(h1, 34147 5 B2) 7.1 Ha)" 724 114"110.5" 5.7, 2.4,
7.($7 (tdd.[oBo3741, 2,4, o 5 Ha), 5,73-5,50 ins 1141, 4..72 Csns, 1
H., =1,37 HA4, 22 Cs, 230, 4.03 idyl, 111, | = 13,5, 2,0 Ha), O0.95
(033 IN ,jEZempls. 13, 01-10, 1.16 id, 51-1, "is 6..7 101, 311 id, 311,
306..7 11&292 1H MAR ' 0505)0 ) Th12-90 (br - 111) S9 (- 115), 7.66

Ca, ti), td, 1H J9.0 7,3 H4, 7.24 (add, 11-1,10.8, 9.3, 2,4
Hz), 7.07 (tdd, 111, 525,¢2.4, 1.0 Hz), #4.72 (sep, 1H 3 = 5.7 Hz),
4.22 (9, 211), 4.06 (d, ;H\ d 132 Hz), 3,74 (d, 1)1, 13 22 , 1.55
(s,11H), 1, (d 3E| 3HE, 7 G14, 1.14 (2/1, 3K . 3Px 6T o E4
30- 4, 4) 0: , C3.53114,,.  t\ #H (1 Q@J794(3
F), 745 (161, 111 -275.7, '5.5 Hz), 725 (add, s 4:53, 26
Hz), 7.07 (tddH, 101, d=6.9 0.9 %z), 5.53-5,43 (59 sh, '11i),:4, 70 ((asp,
191, .1= 9.7 Hzd, 4.22 {sz 2H),”%.03 (dd, 1H, cNTI3: 1345, \106\Hz') " CH,
3.56 ((Kill, dcc 13,52 3.7 Hz), 3,09 (qd, 2H, 3:3 7.4, 5A Hz), 1.13

(d, aft :7.40B23]

In the same manner as in step 2-9 and step 2-11, the
object compound (6.2 mg) described in the above-mentioned
scheme was obtained from [ (R)-2-isopropylamino-1-((2-
methoxyethoxy)methyl)ethyl]carbamic acid tert-butyl ester

15 (19.3 mg) obtainable from a commercially available compound by
a known method.

'H-NMR (DMSO-d¢) &: 12.83 (br s, 1H), 8.82 (s, 1H), 7.45-7.38
(m, 2H), 7.23-7.15 (m, 2H), 4.99-4.91 (m, 1H), 4.77 (sep, 1H,
J = 6.7 Hz), 4.47 (s, 2H), 3.84 (dd, 1H, J = 13.8, 4.1 Hz),

20 3.78-3.68 (m, 2H), 3.64 (dd, 1H, J = 10.4, 7.7 Hz), 3.58-3.45
(m, 2H), 3.34 (t, 2H, J = 4.5 Hz), 3.11 (s, 3H), 1.17 (d, 3H,
J=6.7 Hz), 1.16 (d, 3H, J = 6.7 Hz).

[0394]
Example 16
[0395]
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H 491QIR (D9(1160-4) (6:12,32 (1-2s. 1H), 5 111). 7.33 Cs, 1H), 7,45
Cta, CH, = 5.7, 6.6 Hd:5 2,0, 1,1, Hz), 9.01,i--3,130ffs, 170, 4.71
(sop, 6.7 H 4, .4.21 (s. 2CA) 3213 (did, itt d cc 14.4, 3ft .j3.3
Hz), 5230 (4a, '% 1 hééxﬂ Hz) mndd. A7 {(.s=H -9 a, t@-N'z"-ZB th
(1.7M80-d) a 12. 30 B350 Cs. 9113sté-?{1 5$"%3°57 i ©
7 661"s, 1bbdect. ¢4>mpbemd K-llOJ7 em@ ﬁesal‘rrlb@) ing t’m @@p#@-mfﬂtlgnsd

10 32 ot L0 e QBT At Bl TL (B0

111, 3 lﬁleﬂihH&)jetBoi%métB}'ﬂl(mhﬂﬂ-ﬁdarﬂar&& Hn)id Le@@®- biuty&lie‘éier? (26
Hz). 11-1-14191R (DVBC, 1-4,)12.5@ 111), 9.42 3.,114),

7,45 (1.4, ™14°0te18393e FIGM7g gL Y ?‘ﬁﬁ%@%’ e §§’mP?u dHE))Y

7,07 add, THown me8nde. 2,8, 9.9 Hz), 4. 7 3 (sep, 111, 3 6- 6.7 :
4.22(s. I—% 4.12 ;tit 111, 3 3 143 Hz), 3.79 11 1H'; 14,1 _) 2393
(hr.", §-NMR 9 YDS0-&#Y) 5:18181( ds, 3i=ﬁ 6, 7-+37- 3] 1 cdiith, 732714
(1 7 Hz) 9 ; 7 4); 4 7 7721, =6 3 4

(4233 11-1 7377197 -4?.“4279 Qa7 begR b AT (D e o] PeRe T8t 1,
--4.3,441-4..74-3.57 (m, 3H), 356344 (m, 2H), 3.34 (t, 2H, J = 4.6 Hz),

10 3.13 (s, 3H), 2.94-2.84 (m, 1H), 0.97-0.67 (m, 4H).
[0397]
Example 17
[0398]

15 [0399]

In the same manner as in step 2-9 to step 2-11, the
object compound (39 mg) described in the above-mentioned
scheme was obtained from (R)-2-tert-butoxycarbonylamino-3-
ethylamino-2-methylpropionic acid methyl ester (60 mg)

20 obtainable from a commercially available compound by a known
method.
'H-NMR (DMSO-dg¢) &: 12.69 (m, 1H), 8.60 (s, 1H), 7.69 (s, 1H),
7.34-7.30 (m, 2H), 7.16-7.12 (m, 2H), 4.20 (s, 2H), 4.18-4.13
(m, 1H), 4.01 (d, 1H, J=13.5 Hz), 3.89 (d, 1H, J=13.5 Hz),

25 3.87-3.80 (m, 2H), 3.67-3.61 (m, 1H), 3.54-3.44 (m, 2H), 2.12-
2.04 (m, 2H), 1.91 (s, 3H), 1.10 (t, 3H, J=7.2 Hz).
[0400]
Example 340
[0401]

30 step 340-1
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(DM .10-d) 8:13.17 t6or 4, 1H ), 114), 7.54 t& | H, J 4 2.5, 6.9
Ftz..), 7,29 (Jidd, 1H, J = 10.5, 2,4 Hz), 7,11 (tdd, 114, J=$,5 24,
1.2 Hz), 4.42 (4.4, 2H), 3..96 (.9, 24). 3 '..29-49.51 (93, 214),
3,74-3.26 (ramoR{1), 2,95 (.4,1dt, 1 H 4 7.3, 6.9, 4.0 n A2-7]9 Cm
2H), 1.28- 791 Cm aH, ), 0.93-9.30 (n, 44). (DVE6: 9- 4-4) +3,
12.42 (br, 9" 1H), 8.55(s, 114)/13.30 Cd, 1H J 4:7A 11))), 7.64
(9,1H), 7.45 (tJ, 1H Jr.BA 6,5[44, 7.29 (d)AclH, J 85, 25 4z). 7.07
().41d, 14, 4 8.8, 2 6,10. 2142)Si\NCI 9. 46-5.41 (br rn, 14), 4,71
(sop, 1H Ju8. 7 H |4022;() 214), 4,09 (dd, IN,. j 44 14.0. /.9
Rz), 3.95 Gd,; 14_I4 O as Hz), 905-334 On, 1H), 1.12 (41, 2H, 4
=5,7 Hz), 1.@8~ed. 34, U=9,/7819), 1.07 (ci, 3N, J.0 7.0 Hz), 1.05
I(d, 2N, J =17.0 Hi). )11-N44114., |.DVSO-4,) 5 12.40 (1-6) o, 1
H.8,6BCa | H, 0.31 (dd, 1:41,1-9)), 7.24 (4,1H), 1.45 (t4, | j {33,
45 Hz), 7.249°464, 1H, 104 6.3. 2.37.07 It4d, IN'4994 5.51-0. 40

14r :"53,N 452 Goo 4

j(14,l 2.1 4:97, @% %45?)1 Eyiéln °§4 %lér‘% ﬁ%’h&f 2s§7hl“)5’( (gg? 31 ‘%H%rdﬁo%“ 6
9.2, 2.2514110) wexe72dfadddi-tbr0-12:9] 663rBoTalR - e4426-7g(4%;d1 4, 4
2.5 H9), 1,1.2 (j.. 24, = 1CO Ha). 0.22 J

''32-1) 3?\/R. gf‘?t-”ﬁ&%ﬁd( BYS6°Hg) S%?h%xr,“oh{’é%?ée’ikﬁafbio%%ecss% Fgn (10 mL)
7.50-7.40 (@nd H@e ml&%u?eZQaQn;ti-fﬂ:edTéﬂ- 2830 famdddat 8:el b 04 HMand
1H), 4334-431 1H), 421 (s, 21-0, 3,49-3.64 (N3, 2H), 2.02-2,64
Cm 2H), 1, ﬁt( 29109 {ArNRRIEY s 0-14)E 5 LeRCA4 QPhPig ture. grasgagged

(s, B, 7. %%tﬁr%%edﬁ%r%ﬁel aha34ne? 30l 45 <CBxtracted with chloroform.

10 The organic layer was dried, and concentrated. The obtained
residue was dissolved in dimethylformamide (40 mL) and, under
ice-cooling, imidazole (2.97 g) and tert-
butylchlorodimethylsilane (1.49 g) were added, and the mixture
was stirred at room temperature for 45 min. Water was added,

15 and the mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried, and concentrated.
The concentrate was purified by silica gel column
chromatography (ethyl acetate:hexane=1:10 - 1:3) to give the
object compound (2.39 g) described in the above-mentioned

20 scheme.

'H-NMR (CDCl3) &: 5.18 (d, 1H, J = 8.2 Hz), 4.18-4.14 (m, 1H),
3.89 (dd, 1H, J = 10.4, 3.3 Hz), 3.82 (dd, 1H, J = 10.4, 2.6

Hz), 3.48-3.45 (m, 1H), 3.29 (s, 1H), 1.46 (s, 9H), 1.18 (d,

3H, J = 6.2 Hz), 0.90 (s, 9H), 0.08 (s, 6H).

[0404]

step 340-2

[0405]

| -~ ~N NH
'l & Lo
o N\_) e \n/ =
j(l/ = 0w

HO W |
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1H), 7,33-7,20 Cm 1H), 7.12'7.03(m 1H), 5,08-4.99 Cm 1H),
4.34-4,74 Cm 1H), 4.21 Cs, 2H), 3.543 (m 2H). 2,70-2.54 (m 2H),
2,45 (3. 3H, "J 324,4 Hz), , 7 (d, 3H, = 3,5 Hz)" 1.14 (d, 3H, J 7.2
Hz) [OMBeBvI SO-d,) 5:8,58 Cs, 1W 7,55 (r" 1H), 7,49-7.38 Cm
H)723719( 1H, 7.1 - 703C:mH),700(er) 5.07-4.97 (rn,
HE7. 435 2073 ENMLaH on4oR1t s camqurgl 3K -3 58 &Rtaimgd in step

i (2Er51$ 8 %l%é% Zﬁg ‘k?igz‘ﬁ’ér%%cgdﬁ t(][f%u?t{%?oﬂlfﬁ‘- 77773

(2) 32%yﬂrﬁ@e433814até447676@7,43@2-éﬁﬁ@bdéﬂ@qdiﬂ%Hbyd¢©xﬁd&?
.3.:30, 3, 23:02. (82 (2; 33733 2372-2.472 é} 2773, 322 RO), 3.32
(4, 2H 47Splptaong(8omph anggmetipl ﬁ‘@lfgﬁif % WD ugger igg-gooling,
rct. in: anl thd/ m$M82¢2was stirred at room temperature for 90 min.

2
2,
}

Ice water was added, and the mixture was extracted with
toluene. The organic layer was washed with saturated brine,
dried, and concentrated. The obtained residue was dissolved in

10 tetrahydrofuran (20 mL), 1.0M tetrabutylammonium
fluoride/tetrahydrofuran solution (8.16 mL) was added and the
mixture was stirred at room temperature for 100 min. Water was
added, and the mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried and

15 concentrated. Toluene was added and the mixture was
concentrated again. To a solution of the obtained residue in
tetrahydrofuran (40 mL) were added phthalimide (1.85 g) and
triphenylphosphine (3.30 g), 2.2M diethyl
azodicarboxylate/toluene solution (5.05 mL) was added dropwise

20 under ice-cooling, and the mixture was stirred at room
temperature for 90 min. The reaction mixture was concentrated,
and the concentrate was purified by silica gel column
chromatography (ethyl acetate:hexane=1:10 - 1:2). The obtained
solid was dissolved in ethanol (60 mL)-toluene (60 mL),

25 hydrazine monohydrate (2.05 mL) was added, and the mixture was
stirred at 80°C for 4 hr. The mixture was allowed to cool to
room temperature, the solid was filtered off, and the filtrate
was concentrated. Toluene was added to the residue, and the
precipitated solid was filtered off. The filtrate was

30 concentrated to give the object compound (1.54 g) described in

the above-mentioned scheme.
'"H-NMR (CDCl3) &: 4.82 (br s, 1H), 3.52-3.45 (m, 2H), 3.31 (s,
3H), 2.81 (dd, 2H, J = 13.0, 6.0 Hz), 2.76 (dd, 2H, J = 13.0,
7.1 Hz), 1.51 (br s, 2H), 1.15 (d, 3H, J = 6.2 Hz).

35 [0407]
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11-9-N11114 (1)1915.09c0 a; 630 (s, 1H), 7.57-7A9 (m 11191, 132-725
(rs, 1W 7,15-7D11 Cm 19), 4.67 | dd,iE-LJ::2,2,1.4Hz)&51 (.9. 71RJ
-4- 93 Hz), 4,45 (s, 211), 424 (dd, 191" j /9 13.2, 15 Hz), 4.00-3.93
(m 11-1), 2eg5840dd” 1H, 3,29 bid 11-1, J = 1t5, 9,1 Hz), 129 (d,
3H, J 4: &7 Hz), 1.29(45 394 J 6.7 Hz), | 141- 44MR (17b930-4) a:
12,97 (hr $04P6), 8.38 13-1), 7..67 (s, 19), 7.45
(9.41,191"1:96.67.29 | (ddd, 1H, 3 = 1(1,2, 92, 2.6 Hz), 7.07 091d,
114, 3.3, 251, 0."9 Hz), 4,75 (sep, 1H, ,3= 3.7 Hz;1, 4.22 (.5., 2H)
4.03 (d, 19%(’= 18,9 Hz .80(d, 1H, 31 13.9 Hz), $.53-3.35 (hr rn,
49), 1,90 19, B1-0, 153-@E§b,{14r R31, 2k), 1.49-1.40 (hr FIN 4H). HS
1d, 314,J= 9. 31314 (d, 811, 3 4 6,7 Hz). '19-14MR

(1) 1354) 9411238 (hr si. 119),Y362 7.99 (s, 116), 7,451949 111, = 3.3,
9,6 1197. 7,24 1.66(1. 119 319.4, 9.5, 2,6 91z1: 7.07 11353, 114,
(91.1 Hz), AAPE1(3 *zsp,. 11-1, 35.7 Hz), 421 (5, 71-9" 4,11 1:3,
11-4,9/ 12441 Hzyo Lt 53903103934 He Wk RuZ, (1P )ng)3. A4 =3.132 (B sMep
119, 2.22-43.72113 m 1111, 2.16-3.05 (,1,3 rs, 2. 4/ 19, 399,

1.94-1,52 @BO-B iW cb]loto78:4367 mlbrtos Blddd §@:torEIZ),6 19771dcetic

314, j 197 9393, 4-1--nmr AP 111-NWP, (05130-4)12.52-12. Fia 1H),

(8, 1 NI 7267%4(>? EH} 3“%.%0%&8¢ 73 %E°%§5335h%é%id%,4§1§3%g§H§P9er
7.25-7.13 @re-kNplifdgl2add02he midH)re 50z 4331 {1 A .83 -rbofb t3dperdthre
4,2.1 (3, 21-1), 3.90.-3.31 (m 1111:U5-137 (73,. IN), . m

111), 2,77f?WB%3§F1113?ezﬁﬁ?qéaﬁ?:ﬂ&xﬁxﬁﬁ,W?§4$}i9§6d(EiFhlﬁéigerﬁémr
(dr 31-1,7s2thzhted aqueous sodium hydrogen carbonate solution was added

3.

and the mixture was stirred. The chloroform layer was dried

and concentrated to give the object compound (190 mg)

described in the above-mentioned scheme.

'H-NMR (CDCls) &: 4.84 (br s, 1H), 3.59-3.50 (m, 2H), 3.32 (s,
15 3H), 2.83-2.66 (m, 3H), 1.51 (br s, 1H), 1.14 (d, 3H, J = 6.4

Hz), 1.04 (d, 3H, J = 6.4 Hz), 1.04 (d, 3H, J = 6.4 Hz).

[0410]

step 340-4

[0411]

9
F_ O/TO
Q0
N J\_‘ _(s} 0 _ 0" o
L™ T Q0

Q- -
S 4 N-=N o v
! |

[0412]

The compound (190 mg) obtained in step 340-3 was
dissolved in trifluorocacetic acid (2.0 mL), and the mixture
was stood at room temperature for 20 min. Trifluoroacetic acid

25 solution was concentrated, tetrahydrofuran (1.58 mL) and

diisopropylethylamine (636 puL) were added to give a solution.
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1.15 (dr 3H, J = 7,2 Hz3. 0,34 (dr 341. t1--n 5.7 NO, 0,541 (8, 1115,

j = 7,2 Hz), (onsc-4) a; 12.38H2.50 (m 11-0, ,338 (8, 1H), 735 (8,
13-1), 7A-7.40 131, 1151, 723-7.20 (m 111), 7.11-7.03 (m 1H),

5.11-5.03 @bda EN)ut424-4s 78nCModMNundt. 25 (%) 2dthin®334333t33, 22W in
13.54-3.1B (m 4N), 2.37 (d, 21-1- n70Hz) 153-143 (m 215),
1.42-1.29 (cntrdmerIumn(&O@sHlL By a@)ed Lhe3 a@DvesmennlensdBSHi)ltion

kég--?iﬁR (%g%( %)501/§1t%%2§1 A2, 4%ﬁ£ s§?%§§c£§%7r€om teTEefature for

Fto , 4. 555tddnl[%dﬂuéﬁb4{63ﬂﬂ Hmﬁ,l482@1423b153pl¢1&)4 Bl Un8eced-ene
, 4.2 Hka 3.311 431, 111, 7.3 10. 2, , 1 o d
3N, . 1= an BRP BLdsVRTe cafidsd &nd télerrfn%ture wag ﬁt&meg')léts}ggé for 20

([»637 3,) mdh. 12A@@t{é"aé&dlfﬂiﬂlﬂla&%@ adbkd Zné7tﬁe4§1§ﬂmrgkhis

722-713 30, 1H), 14737391H) .65 (ad, 1H 7 = 13,4, 1,4 Ha),
4.43 Ks, 2§t@r4ed7ataa00m4 far Zz hr13 iﬁhe42eﬁzt;lom mﬂ1>9:144r€o4va(so alllH)wed to
9, 30 (ad éHolJt%zrégmsteépgrggﬂre, -3 b kQibm h d}%%e% 49

(dd, 1H, 7 ="10,4 6,29 (4, 1:9 f1991H (z

Hz), 2,33 ¢Eul4499 $<‘»’éu1318r19wa§ 4dd9y, H9)4 tOlalnﬁxtulrlalw:aAReé(MrsO@edi) with
Vae. 738}"/(%%%3’105‘%5@ “o0 T %%%‘%1}3§‘3é’%gpwawaa§§eé7w §$ sigﬁﬁii?d
3:32-0, 60 éQUebuéHbodlum hydrogen carbonate solution and saturated brine,
dried, and concentrated. The concentrate was purified by
silica gel thin layer chromatography (ethyl
acetate:methanol=15:1) to give the object compound (73 mg)
15 described in the above-mentioned scheme.
'H~NMR (CDCl;) &: 8.65 (s, 1H), 7.65-7.62 (m, 2H), 7.35-7.25 (m,
5H), 7.04-6.98 (m, 2H), 5.51 (d, 1H, J = 9.9 Hz), 5.24 (d, 1H,
J = 9.9 Hz), 4.94 (sep, 1H, J = 6.8 Hz), 4.43 (s, 2H), 3.93-
3.89 (m, 1H), 3.67 (dd, 1H, J 14.2, 3.9 Hz), 3.47 (dg, 1H, J
20 = 8.8, 6.0 Hz), 3.42 (dd, 1H, J = 14.2, 1.5 Hz), 3.15 (s, 3H),
1.29 (d, 34, J = 6.0 Hz), 1.19 (d, 3H, J = 6.8 Hz), 1.14 (d,
3H, J = 6.8 Hz).

[0413]
step 340-5
25 [0414]
i E;] £ Hel
5 - \ OH O
P~ o L R LA e i
N [ \ Lo
N N
Ly N e ;
N-N o N ?/‘
[0415]

The compound (72 mg) obtained in step 340-4 was dissolved
in trifluorcacetic acid (1.0 mL), and the mixture was stood at

30 room temperature for 4 hr. Trifluoroacetic acid solution was
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3.33-3A4 (03, 2H), 3.33 (2, 2H, 7 zz 45 Hz), 3.1 (s, (91), 1,17 (9,
313, a = 9,7 H), tie CAA3H =9,7 H), 11713z) 3:?)"(yrs, 1;1), =

96 700, 0.31 13, 37: 3.6 Hz). "H N6, 4R12, 34 (333 6, 1H), 1}1),
7,39-7.43 (éBné@nth%%d7 %%lﬁ@he'h%s 4dd3d - dn@ 7t KdNmikdhne 4ialsl9- 4. 30
Cm 130, 4,77 (583, lBi 7 Hz), 4,43 (3, 230. 3.93-3,30 (33, 4H),

3.63-3. 442|-4)OHC€IITCIII<‘3(C?2111 Eth.\ztl: alC%taHze; ) fe«lqyrocillolrlpaeld/gﬁhyd =

3 7 Hz H 60

3)20 (ea]é'a{%CL ?% élt% éo 8§dqu—%xa9es‘§¥\q‘g@3§é)%ﬁ aq%)% 716?I7,r87
(m ‘W 4. 9733 1(Imzathpn 40481(4. tRE) obHEME. @30981d 1065 188, dk2:-ribed
314. 3.80-3,9 3 3, 3H), 3.38-3.31 231),. 3,22
(44, 1H ), lrég“{’%m}i’ V’§36‘emz'l@6e%1 éﬁ{‘e ¥ i =08 Hz§m0 91)Cd OH
30 Hz). 15— NMRDWBMdeDé &k2,195 sChr( ,slH)LH 8.817pF1y, ¥upO-7.48-7.41

(.3" 111), 7.35-'L24(' 1W1.16-7.07 (m 13), 4315 (4, kl" j =13 Hz),
4,50-4. 43 (W HE) 4,/481cd - 13Wm40884, 04- (fn (249, WL J = 6.6 Hz), 4.65

(ddd, 1H, J = 8.2, 4.1, 0.9 Hz), 4.47 (s, 2H), 3.88 (dd, 1H, J
= 14.0, 4.1 Hz), 3.76 (dd, 1H, J = 14.0, 0.9 Hz), 3.52 (dg, 1H,
10 J =8.2, 6.2 Hz), 3.03 (s, 3H), 1.21 (d, 3H, J = 6.2 Hz), 1.20
(d, 34, J = 6.6 Hz), 1.17 (d, 3H, J = 6.6 Hz).
[0416]
The compounds of Examples 18 to 465 shown in the
following Tables were produced in the same manner as in the
15 above-mentioned Examples 1 to 17 and 340, or by using other
conventional methods where necessary. The structural formulas
and property data of the compounds of Examples 18 to 465 are
shown in the following Tables.
[0417]
20 [Table 1-1]
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3.30 (44, 1H, J = 13.4, 7.9 Hz). 3.37-3,57 03. 2H), 3.50-3.39(01,
2H), $,30-3.24 (m 2H), 3.03 13, 3H), 2.96 (dd, 1H, J 10.4, 7.0 Hz),
2J4-201 Cm 1H), 0.98 (4, 331, J 8,5 Hz), 020 (d, 331, 63 Hz),

CDNI S10-tc: 6: 1244 (hr s, 1H), a3l (5, 1 F1), 7.53-7,43 an, 1H),

724-7.23 O 1H.), 716-7.06 Cm 191), 29.4.61 (36,1 H), 4,53-4,43 Om
W 4,40 Cs|N2H), 42at(edurad, J 7.540:3 4 Hz), 4.2044nik (m, | EG
151-3.40 Cm 4W 323°375°03, 2:0, |' 3.03 (5, :39), 1,25 (d, 391, |
4.7 Hz), 1/29 |d 3H J 0.5 Ha). 6041). 616(3MBO-ds) 4: 12.95s.
1H),8.8 7.89%7.49 (m ¢110) ,¢,725-7. 24/ ;. Rqapv,sg,,d 7 1193
4.53 (d, 1M -]: /)13, 2 4l52.4, 45 03, TR GG 0 %(Bqﬁ}%a(s"”
4.0-4.01 (m | |H) /-917] 3R0Y(d} |1K, | 7954<E*31H¢J 718967Hi29 7.28 fdpid JHEY=
(Odnd 290. 3/1307 37 302 ) 320- 3, 24 QMo.2284. Y 5 Ha), D3 (148, 1H31= 0.8, 22 P
1M j|Fr 13.4, 70 H), ‘2842 01 Om , 34 J=L7
Hz)., 1 '11-14MR (DI AS50-318)2.70)0, 699 *’P)églég’?}b Tzf@“?"ﬂ? d?s%
1H) . 7,23-7,1;|93), 7,19-7. (%4 C37,| i 4. 3544847 ( BHAI Y, 1HABF 125}, 3.042),

ES74 Hz), 421 Cs, 2H., 3732. Ss: 4, |1H - N03175 g,osmg ,gguz,,)H 33413 37, -
Csss, 2H),|3,62 (3j3, 1;4",) 3.50-345 Cm el
102 8Hz)357(dd 1H J=10.2, 7.7 Hz), 3.25

(s, 3H),1.16 (d, 3H, J=6.7 Hz), 1.16 (d, 3H, J=6.7
Hz).

u o QG _ 'H-NMR (DMSO-d;) &: 12.69 (br s, 1H), 8.58 (s,

g% RN N‘J\CHS 1H), 7.64 (s, TH), 7.45 (td, 1H, J = 8.8, 6.8 Hz), 7.24
(\i: AN (ddd, TH, J = 10.6, 9.7, 2.9 Hz), 7.07 (tdd, 1H, J =

oM 8.8, 2.9, 1.0 Hz), 4.75 (sep, 1H, J = 6.6 Hz),

19 — | .4.69-4.59 (br m, TH), 4.21 (s, 2H), 3.81 (dd, 1H, J =

13.5, 3.7 Hz), 3.72 (dd, TH, J = 13.5, 1.5 Hz), 3.67

(dd, 1H, J = 11.7, 6.3 Hz), 3.53 (dd, 1H, J = 11.7,

8.6 Hz), 1.16 (d, 3H, J = 6.6 Hz), 1.15 (d, 3H, J =

6.6 Hz).
F
- . o /CE TH-NMR (DMSO-d,) §: 13.11 (br s, 1H), 8.60 (s,
\ % \N N, 1H), 7.66 (s, 1H), 7.44 (td, 1H, J =8.7, 6.7 Hz), 7.24
8 [
F <\,L H]c% (ddd, 1H, J = 10.4, 9.3, 2.8 Hz), 7.07 (tdd, 1H, J =
OH 8.7, 2.8, 0.9 Hz), 4.79 (sep, 1H, J = 6.7 Hz), 4.21 (s,

20 .
2H), 3.89 (d, 1H, J =14.1 Hz), 3.79 (d, 1H, J = 14.1

Hz), 3.72 (d, 1H, J =13.7 Hz), 3.63 (d, 1H, J = 13.7
Hz), 1.58 (s, 3H), 1.17 (d, 3H, = 6.7 Hz), 1.17 (d,
| 3H, J = 6.7 Hz).
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3,12:310, )10 (3, 333,;43 H),

12. 66 (be s,

719-7.21 (m 1H),
4.04 (dd. IlAigd 13,7, 4.4 Hz),
214), 3.45-3.23° Cm,
211), 2.05- E@bl(eml 294)

& 12.40 (hr
720-1.20 (m

1H U = 13.6

Uz 13. 4, 7,

7.10-7.04 (m 1H),

z, t '11-NWVR (DVBO--d8) &

7,65 (5, 1H), 7.49-742 Cm 1H),
4.90-4.82 911,1 H, 4.21 2E1),
K76-3.64 Cm '3H), 3.56-9.45 9n,

. 3.21 (4d,
031 (d, 6H, J
9. 6a (s,

,Jr13.3, 6.9 Hz), 3.11 (s.

= 6.4 Hal ' 1+- NI AR (LUSO-

1H) , 7.49-7.41 Cm 110,

A

i 14-7:04.{m  1H),
HzYorm121 (5, 2H)

QR/IQI-'\A/n

5
24559n 110,446(dd

40 (n,—2H), 3,33-3.24

5
5- 4. 00 11NV 90 (dd. 111,
50--3-

9n, 2H), al(

1H), 0.95 (d.

13.30 (Or O.
1H NEAR ' H H
7,83-7.43 (2
1 fro, 4,133
16. 4 Ha), 42
3.03 (3, 3B

H11.210m 111
14(m 1H), 131- 3. 401.
9H, Jr 53

Y

P 2 71 H) 212203 (
1, 3H, = 6.7 Hz). MBO--'O0:
3O3R (0Bsd-Q,) &« 123Ms, 18), 871Qs, T,

DT 1-7.% (R OHICHA 502 . 11, 4447132,
(eI, 423 (s 32P8.B1-2B (), 289-2.82
(m, 2H), 2.86 (s, 3H), 2.79 (s, 3H), 1.13(d, 8H, J =
7.0 Hz), 1.13 (d, 3H, J = 6.7 Hz).

'H-NMR (DMSO-d,) §:12.37 (s, 1H), 8.66 (s, 1H),
8.25 (g, 1H, J= 4.4 Hz), 7.64 (s, TH), 7.45 (td, 1H, J
= 8.6, 8.5 Hz), 7.25 (ddd, 1H, J = 10.4, 9.5, 2.8 Hz),
7.07 (tdd, 1H, J = 8.6, 2.8, 0.9 Hz), 5.52-5.46 (br m,
1H), 4.69 (sep, 1H, J = 6.7 Hz), 4.22 (s, 2H), 4.02
(dd, 1H, J = 13.9, 2.1 Hz), 3.94 (dd, 1H, J = 13.9,
3.5 Hz), 2.61 (d, 3H, J= 4.4 Hz), 1.12 (d, 3H, J =
6.7 Hz), 1.03 (d, 3H, J= 6.7 Hz).

s Gl ety mopog

m

H-NMR (DMSO-d;) 8: 1242 (br s, TH), 8.75 (s,

1H), 7.65 (s, 1H), 7.46 (xd, 1H, J = 8.8, 7.1 Hz), 7.24
(ddd, 1H, J =10.8, 9.7, 2.4 Hz), 7.07 (tdd, 1H, J =
8.8, 2.4, 0.9 Hz), 5.71-5.66 (br m, 1H), 4.73 (sep,

1H, J = 6.7 Hz), 4.22 (s, 2H), 4.03 (dd, 1H, J = 13.5,
26Hz) 3.95 (dd, 1H, J = 13.5, 4.0 Hz), 1.16 (d, 3H,
J 6.7 Hz), 1.11 (d, 3H, J = 6.7 Hz).
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Hz), 1213 (zi, 3H 31 6,6 Hz.). (DVB10-d) a: 66l. 1H), 7.4 (31, 1H),
7:29-121 Cm IN), .7,11-7313 cm 1H), 4,60 1:63, 1H J:13.4, t4

H 2:1, 4.47 (3,ep, 1H zz 6..3Hz), 4,33 (dd, 114, J 3 13.4., 3,7 Hz),
4.22 (3, 2Hpg14714-4t O (rn 111), 3.43 1..444,1H, J 10.3, 4.3 Hz),
3.36 (dd, 1H, J'1= 10.3,1:7 Hz), 3.21 Cs, 34E1, 1,22 CM3H,.3 6,3 Hz),
1,28 (d, 3HTadl= §- a]Hz) 111- 14ML1 (1.1k13,17 ...Th 12.42 (26- 3
1H), 2..66 (3, 1H, .733 (83,1111, 7.36-.7.41 1,36. 114), 7.1341-1.21

1-7,63 63, 1H—4; 59 (dd,— 111, 3=13. 7 147)" 4. 46 HA4 1H 1447, 42
41z), 4"z124 ] - 6; $9ruc8y38 (33" lé':!\ltd 3.2, 7)3 3111 C. 331,
1111..1= 16 E,' 5.4 r&armuga43 (334, 114, "1 13,4, 6, . 3,2H (n. |23
C.33. iN . =182 78 11z), 2-08 (13 11433737 6,7 Hz), 0. 65
46, 6H, J 7|H ) | Tabl e 31-9194111 ; WOO /11,

12.7(>r s, 1}1)
4.53-451 (41, .3
li.C1 31-0,| 329

‘Hm (OMsRey 654 of @ s, 25850 (s,

@ ?%(ggﬁ) 4é3x"')m 1238720, 24
(ddd, TH, J = 10.8, 9.3, 24 Hz), 7.07 (tdd, 1H, J =
24 - — | 90,24, 1.0 Hz), 4.72 (sep, TH, J = 6.7 Hz), 4.22 (s,
2H), 4.05 (d, 2H, J = 13.2 Hz), 3.74 (d, 1H, J =13.2
Hz), 1.92 (s, 3H), 1.16 (d, 3H, J = 6.7 Hz), 1.14 (d,
3H, J = 6.7 Ha).

= 8.7, 6.6 Hz), 7.25 (ddd, 1H, J=10.4, 9.3, 2.6 Hz),
7.07 (tdd, 1H, J=8.7, 2.6, 0.9 Hz), 5.50-5.43 (br m,
25 — 1H), 4.70 (sep, 1H, J = 6.7 Hz), 4.22 (s, 2H), 4.03
(dd, 1H, J = 13.9, 1.6 Hz), .95 (dd, 1H, J = 13.9,
3.7 Hz), 3.09 (qd, 2H, J = 7.4, 5.4 Hz), 1.13 (d, 3H,
J =86.7 Hz), 1.05 (d, 3H, J = 6.7 Hz), 1.02 {t, 3H, J

R H O cH, _
g—/ o A A 'H-NMR (DMSO~dy) &: 1239 (s, 1H), 8.66 (s, TH),
F 8 =N 8.36 (t,1H, J =5.4 Hz), 7.64 (s, TH), 7.45 (1d, 1H, J
Ol
o7 "nf
L,

=74 Haz).
g OH 0 CH,
= 0n
N\ R N7 TCH,
g { g \/nr "H-NMR (DMSO—-d;) &: 12.32 (br s, TH), 8.71 (s,
J
§—<\'~N N 1H), 7.63 (s, 1H), 7.46 {td, 1H, J=8.7, 6.6 Hz), 7.25

| s
CHs (ddd, 1H, J = 10.4, 9.5, 2.6 Hz), 7.07 (tdd, iH, J =

8.7, 2.6, 1.2 Hz), 6.05-6.00 (br m, 1H), 4.71 (sep,
1H, J = 6.7 Hz), 4.21 (s, 2H), 3.98 (dd, 1H, J = 14.4,
3.9 Hz), 3.80 (dd, 1H, J = 14.4, 14 Hz), 3.17 (s,
3H), 2.82 (s, 3H), 1.14 (d, 3H, J = 6.7 Hz), 0.98 {d,
3H, J = 6.7 Hz).

26 -
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Hz) ' 14-11: A111(5511. 30. -d) 953 (4, 111. ;.5 Cm 1H), 7.33-7.2 (m
1H), 71:3-7x)8 Cm 111), 5.99 (d5, 191, .1= 3,0, 1.9 H ), f107 (ddt

1H Jr 13.9,1. 3 HCE4z), 4.73 (sea, lit ci=S H 4.61 (dd, 114, J 133,
5.0 Hz), 451,04, 1,31(d514,1 = 9.5 Hz), 1,24 (d,J a.a H4).

99- NIV9111314104 9zsz) 13 09, 210, 7..72-757 59, 2131 7.33 (4311 9 511
3.3 1.1): 77591e41-19), 7 . 25 (ci453, 191514, 7.99 (344, 1H, 1 = 309,
53, Hz),. 4,99-4.31 04( rn,111] 13 (s. 2H), 4 94_.1_441.1Ht;mgﬂ_111
1 =19.5 2.0|115 3119 ( gg %lg 1= Jl 4.0 Hz), 3153 (44, 1H 1
=145, La? 01|3%4, 1 9for A 1 137941} 1311, =17, 7Y 241C1
t HN11331 0018
2H), 366 (s, 18
11).4, 6.8, |Z5
(56 rn, 11-0, 4
5 13. 3, Hz), |354
11by rn, F11, 1[

830 r s, 111), 8,25-3:13 (be.
,5.7HZ) 725(0dd 1H, J'F8
s 3“21{"“"5% % ‘ﬁT;(s 950 iUy

. 3.[3938.194 =(5@8+z)n1 6614-)H). 739024, 18209
68 Hz)s= s716.748), 3 (ddd, 1, Bliokiz)3, 2.7 Ha),
7.07 (tdd, TH, J = 8.7, 2.7, 0.9 Hz), 471 (sep, TH, J
= 6.7 Hz), 4.22 (s, 2H), 4.08 (d, 1H, J = 13.8 Hz),
3.78 (d, 1H, J = 13.8 Hz), 3.17-2.98 (m, 2H), 1.92
(s, 8H), 1.15 (d, 3H, J =6.7 He), 1.1 (d, 3H, J = 6.7
Hz), 1.00 (t, 3H, J = 7.2 Hz).

OoH O H,
- . j\
\ S N7 e,
7 N uf TH-NMR (DMSO—d;) &:12.85 (s, 1H), 8.42 (s, 1H),
\ HLC o

7.66 (s, 1H), 7.45 (td, 1H, J = 8.7, 6.7 Hz), 7.24
CH, (ddd, 1H, J = 10.4, 9.7, 2.8 Hz), 7.07 (tdd, 1H, J =
28 — | 8.7,28,0.9Hz), 473 (sep, 1H, J = 6.7 Hz), 4.22 (s,
2H), 4.12 (d, TH, J = 14.1 Hz), 3.78 (d, 1H, J = 14.1
Hz), 2.93 (br s, 6H), 1.97 (s, 3H), 1.17 (d, 3H, J =
6.7 Hz), 1.11 (d, 3H, J = 6.7 Hz),

) oH 0 jin
g“ . ;é)L-N. oH, 'H-NMR (DMSO—d;) &:12.78 (s, 1H), 8.51 (s, 1H),
¢ \S ] \H’:/ 8.05(q, 1H, J=4.2 Hz), 7.66 (s, TH), 7.44 (td, 1H, J
g o7 H =817, 6.6 Hz), 7.24 (ddd, 1H, J = 10.4, 9.5, 2.6 Hz),
7.07 (tdd, 1H, J = 8.7, 2.6, 0.9 Hz), 4.70 (sep, 1H, J
= 6,7 Hz), 4.22 (s, 2H), 4.05 (d, 1H, J = 13.7 Hz),
, ' | 3.78 (d, 1H, J = 13.7 Hz), 259 (d, 3H, J = 4.2 Hz), !

1.92 (s, 3H), 1.14 (d, 3H, J = 6.7 Hz), 1.08 (d, 3H, J |
= 6.7 Hz). |

27 =

29 =
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H 1851195: 12.63 (hr, 111), 8,638 (5, 11-1), 8.05 (t,1Fi, 3 6,0 Ns,),
7.64 (A, 1H), 7.46 (td, j :888, 740 Hz), 7.25 Fddd, 11-1,10. 4.
2.6 Hz), 7D8 (t33 11X, 3$M 25, 0.9 Hz), 437 (sep, 1-13 = 6.7 1-15),
4,67-4.59 (5;)4?2[I](dd11-1), 4.211 (s, 21-1), 3.84 (5d, 1H. J81186, 6,

ttf. 1 H), 1H .1 13.8, 0.9 Hz), 3.41-127 6-6, 2H), 1.96
68-, 3H), 1TE6141-811,6.7 Fiz), 1,16 cd, 311,F: 6,7 14s), 116-1849
11) ML30-51,)12...0 T977,:22.7,43 Qti, jA :3i.:37 H4, 7.:n (Xdtl.
3 -(tdd, RefFXE 177 H.3S, 7TA), 4.1 X5)4: (Xci, R375 .8651 .8, Q
281). 1,16 (6NoBILF, 3% %Cﬂgfa 1. 168 Rt | ft-5(M 3.'K-1961: 347. - 4) : 27:
| ade (s, 1:4). 4.4330114).°1H 419.4. 9.5, 2.6 Hz), 7.07 (tdd, I H|d

657, 2"d, 0,9 1410 , 4 15 (494 | = 6.7 Hal 4,55-4.614,br ;(1, 1EO
4,20 Ka,: 2EO,

3"6.4 J . : ,
(DVB0=4:) 6 |afs Yhr g&ggza, 01‘} h‘)"é‘?"i"sggﬂ’?‘s ?%*7(%13‘3??%3
7,34-224 (in i 7;;”;%43 ) H) ,| 14), 23 (Kg H. 215, 6.4 329306l 0

4.09 (q. 1141. rn, 305,03, 24 Ha), 7.11 (tdd, 1H, J = 8.5, 2.4, 1.2
30 HCl | Hz), 4.4 (s, 2H), 3.90 (s, 2H), 3.88—3.81 (m, 2H),
3.74-3.66 (m, 2H), 2.98 (ddt, 1H, J = 7.3, 6.9, 4.0
Hz), 2.28~2.19 (m, 2H), 1.98-1.91 (m, 2H),
0.93-0.80 (m, 4H).

TH-NMR (DMSO~—d,) &:12.42 (br s, 1H), B.65 (s,
iﬁ & P oa ji 1H), 8.30 (d, 1H, J = 7.4 Hz), 7.64 (s, TH), 7.45 (td,
\? 1H, J = 8.6, 65 Hz), 7.25 (ddd, 1H, J = 10.4, 95,
5 S

‘ﬁj{!f\/ r 2.6 Hz), 7.07 (tdd, TH, J = 8.6, 2.6, 0.9 Hz),
31 ;_/T\ HC! | 5.46-5.41 (br m, 1H), 4.71 (sep, TH, J = 6.7 Hz),

K 4.22 (s, 2H), 4.03 (dd, 1H, J = 14.0, 1.9 Hz), 3.95
(dd, 1, J = 14.0, 3.8 Hz), 3.85-3.74 (m, 1H), 1.13
(d, 34, J = 6.7 Hz), 1.09 (d, 3H, J = 6.7 Hz), 1.07 (d,
3H, J = 7.0 Hz), 1.05 (d, 3H, J = 7.0 Hz).

F OH 1,
= o\ ,T\CH 'H-NMR (DMSO—d;) &: 1240 (br s, 1H), 8.68 (s,
¢ . E/NJ) ’ 1H), 8.31 (dd, 1H, J = 6.2, 5.7 Hz), 7.64 (s, TH),
N |
<’N o NH

745 (d, 1H, J = 8.7, 6.6 Hz), 7.24 (ddd, 1H, J =

CH, 10.4, 9.3, 2.8 Hz), 7.07 (tdd, 1H, J =18.7, 2.8, 1.2
ChHy Hz), 5.51-5.46 (br m, 1H), 4.68 (sep, 1H, J = 6.7
32 HCI Hz2), 4.21 (s, 2H), 4.04 (dd, 1H, J = 14.1, 2.1 Hz),

3.94 (dd, 1H, J = 14.1, 3.6 Hz), 2.97 (ddd, 1H, J =
12.8, 6.6, 6.2 Hz), 2.78 (ddd, 1H, J = 12.8, 6.6, 5.7
l ] Hz), 1.67 (sep, 1H, J = 6.5 Hz), 1.12 (d, 3H, J = 6.7
Hz), 1.04 (d, 8H, J = 6.7 Hz), 0.83 (d, 3H, J = 6.5
Hz), 0.82 (d, 3H, 4 = 6.5 Hz).

| I
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2.36-22e (m 1H), 2.12-2.00 (rn, 1H), 1.39 Ks, 1.3e, (s, 3H).
113-191: (21 (516360-6,): :3: 12.94 Kb:. s, 140. 6,49 (3, 1H), 3.04
a4, 1E), a :a 3.6 HO 7.661E: 1, 7.50-740 :Fa, 1H), 7,23-1:20 (33,
-3130. 73.3(3,1-7,03 03), 1H), 4437-4.561H), 4434-4.72 (33, 3 H
4.21 :9, 2H), 9, 57 44.65: CaE,2.7'; -3.30(rnllH), 1.16 641, :7 7.4
EN), 0.63-qma@3e(34621 6, 0, 24- 90(3 am 2E0. ,4,18 e H N AR
'11- 14MR (D9, 9151.9-ds) a 12.69 (br16.76 H), 7,65 (Fs, 1 F1),
7.90-759 (rao, 111) 0 (41,]7.21}7.00 (m IN), 5.14-5.01 (id,
-111), 428-4.Np1| (rO, gﬁi?ﬁ%ézragliu (s, | 219)| 951-3,87 'H-FMR 211), 9, 91-(3
(n, 8/4), 2 1 (d 214, 6.5 Ha)!l 1,14 (cJ, 319, J 5.9 117.), 1.18

(91, 31-9 J|4 6B
H-NMR (DMSO—d;) &: 8.9 (s, 1H), 7.65 (s, 1H)

7.50-7.40 (m, 1H), 7.33-7.20 (m, 1H), 7.11-7.03
33 x = {(m, 1H), 5.16-5.04 (m, 1H), 4.84-4.71 (m, 1H), 4.21
\

(s, 2H), 3.89-3.68 (m, 2H), 2.92-2.64 (m, 2H), 1.15
(t, 6H, J = 6.3 Hz).

'H-NMR (DMSO—d;} §: 12.64 (br s, 1H), 8.54 (s,
1H), 7.95~-7.87 (m, 1H), 7.64 (s, 1H), 7.50~7.41 (m,
1H), 7.33-7.20 (m, 1H), 7.12-7.03 (m, 1H),

34 HCl | 5.08-4.99 (m, 1H), 4.84-4.74 (m, 1H), 4.21 (s, 2H),
3.88-3.65 (m, 2H), 2.70~2.54 (m, 2H), 2.45 (d, 3H,
J=44Hz), 117 (d, 3H, J = 6.5 Hz), 1.14 (d, 3H, J
=7.2Hz),
R OH 0O JC\H,
\ 7 . D _\\N o, 'H-NMR (DMSO-d,) 8: 8.58 (s, TH), 7.65 (s, 1H),
5 <0 \im 7.49-7.38 (m, 2H), 7.28-7.19 (m, 1H), 7.11-7.03
- 1 el (m, TH), 7.00 (br s, 1H), 5.07-4.97 (m, TH),
4.85-4.73 (m, 1H), 4.21 (s, 2H), 3.91-3.65 (m, 2H),
2.71-2.51 (m, 2H), 1.18 (d, 3H, J =7.0 Hz), 1.15 (d,
3H, J =72 Hz).
f oH 0 o ,
\ﬁ/ e %)LN o, 'H-NMR (DMSO-d;) &8:12.68 (br s, 1H), 8.46 (s,
¢\ <\s%ﬂfﬁ 1H), 7.85 (d, 1H, J = 7.7 Hz), 7.63 (s, 1H),
-~ Mot 7.48-7.39 {(m, 1H), 7.29-7.19 (m, 1H), 7.12-7.03
L

36 o HCI | (m, 1H), 6.05-4.94 (m, 1H), 4.86—4.74 (m, 1H), 4.20 1|
(s, 2H), 3.88-3.60 (m, 3H), 2.70-2.46 (m, 2H), 1.18
(d, 3H, J=7.0 Hz), 1.15(d, 3H, J = 7.2 Hz), 0.92 (d,
3H, J = 6.7 Hz), 0.89 (d, 3H, J = 6.7 Hz).
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119-196: 114 (D::8.69 s, 1..019), 7.45 (6, 1.811), 7,49-7,40 (rd,
1.011), 7.29-7,19 (61, 1 319), 7,11-7.02 Gmi.O01-1), 513-5.03 (81,
LON), 4.94-4,72 (tn. 1.0H). 4.21 (s, 2.0N), 3,93-155 (m 2.0H)-,
3.55-325 (m04,G51)2 3.15 (s, 1.5H). 3,12 (4, 1.51-1), 258.6H), 2.79
(s, 1.5H), 1.139.01-9 j4 5.5 Hz). 11-1-NWVR (onso-ds) a: 885(5 IN),
7,51- 750 (c@ablflﬂ)-ﬂ? 3257,2511-1), 7.15-7.08 (0, 1H), 4.62-4.55

(5, 1H), 453-4.30 1::0. 1, 9H)" 4.49(", 2H), 259-2,45 (111, 2H),

1. 30(d SN. Jz: 72 E'L 1), 1, 49_(u, r, H4_) 119- |\“VR_(_|'H.‘9‘H.—)—-—-—dS)
8: 12.50 7.98;J|46 (dHrubdynb- |.46]( : 711) 4A9,g,hgql 4. 4554. 89
c:'::), 1.2:(3dt forgelasl| R (DM SO--85) & 12.67 M. 111::, 7.65 (Js,
111), 7.50-740 ¢ro, 111), 7,23-7 111y, 712-7.03 (3n,111),
5.14-5.04 033 110, 1 Cs, 211), 3.60-3,76 ,5, 210:
US-3.10 (-5./411), H-thik Eus0-h,) BH.68.(<f 1H¥Z)57-7018 93

‘E |1§3 g’H 1:471) 4 I:;Iz ? ﬁn E!Qlaz—%s( 1391105 6a( 14 L2334

(dd, 1H, J'=13.2, 1.4 Hz), 451 (sep, 1H, J = 6.7
Hz), 448 (s, 2H), 4.34 (dd, 1H, J = 13.2, 3.5 Hz),
4.00-3.93 (m, TH), 3.57 (dd, 1H, J = 11.5, 3.5 Hz),
3.36 (dd, 1H, J = 11.5, 8.1 Hz), 1.29 (d, 3H, J = 6.7
Hz), 1.28 (d, 3H, J = 6.7 Hz).

37

&%\ NS Ln/l\m, 'H-NMR (DMSO~d;) & : 12,97 (br s, 1H), 8.38 (s,

5 A N 1H), 7.67 (s, TH), 7.45 (td, 1H, J=8.8, 6.6 Hz), 7.25
" (ddd, 1H, J =10.2, 9.3, 2.6 Hz), 7.07 (tdd, 1H, J =
O 8.8, 2.6, 0.9 Hz), 4.75 (sep, 1H, J = 6.7 Hz), 4.22 (s,
2H), 403 (d, 1H, J=13.9 Hz), 3.80 (d, 1H, J=13.9
Hz), 3.56~3.35 (br m, 4H), 1.90 (s, 3H), 1.58-1.50
(br m, 2H), 1.49-1.40 (br m, 4H), 118 (d, 3H, J =
6.7 Hz), 1,14 (d, 3H, J = 6.7 Hz),

38 =

s _An 1H), 7.66 (s, TH), 7.45 (d, TH, J = 8.8, 6.6 Hz), 7.24
-l o | (ddd, 1H, J = 104, 8.5, 2.6 Hz), 7.07 (tdd, TH, J =
‘LD 8.8, 2.6, 0.9 Hz), 4.70 (sep, 1H, J = 8.7 Hz), 4.21 (s,
39 — | 2H), 411 (d, 1H, J = 13.9 Hz), 3.74 (d, TH, J = 13.9
Hz), 3.64-3.54 (br m, 1H), 3.42-3.32 (br m, 1H),
3.32-3.22 (br m, 1H), 3.15-3.05 (br m, 1H), 2.00 (s,
! 3H), 1.94-1.82 (br m, 1H), 1.79-1.57 (br m, 3H),
116 (d, 3H, J = 6.7 Hz), 1.07 (d, 3H, J = 6.7 Hz).

CH O CH,
= 1y N N
{ % o A ]\N)\CHa H-NMR (DMSO—-dg) 8: 1278 (br s, 1H), 8.52 (s,
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st7u:;,7 it). 4171-4,66 (11r I'F7, | H), 4.21 (s, 2:1). 3.35 1th-1,

H 13,6: 4"1 Hz), .:"-.7; (cid, 1H n: 13.3, '12 Hz): 3,33:11, 1 5 6. 1:
6.5. Hz.1" 63 (46:1, 1H =14.1, 9.0, 3.1 HI.). 2.333H), 1.21 (d, Hz),
HZ) HG3 4y NO44: ' H 49MR (0$180-dd a: 8.84 cs, iFo, 710 (s,

1H), 7,47 IN, J 448,6,62 Ha). 715 (sidd, IN. J -44 10.1, 9.5, 22
112). 7, 03t[8P1EN1-84 82,16, 1,1 Rz)., 6.304;15 (hr in. IN), 4.30
(sep, | 41, .14: 6.3 HA 474 (dd, 144. d44 14,1, 2,0 Hz), 4.23 (ii,
24), 4,02 (QC, IH, J 4 14.1, 3,5 Ni), 1723(d, 3H, J 44 82 Hz), 1.18
(4, 811, J eaqu-:). structhR ON 0- 4d=ar 784, IN), 7. 34-Grs, IN),
7.46(W 44 9,9, 1 F&Smu 7,26 (zidd,z--1 lars, 9,5, 2,6 H), 7.00
(4144, 1H, 82, 7. 6 1.3 Hz:, 4,02-434 (hr 0L 1W 4.73 (sep, IN,.] 27

H$4.21 (s, 2W 187 (dd 1 14,1, 4.4 Hz) 333 (dd. 144 J 4 14.1,
10,8 Hz), 331 (dd\ ﬁw 1,1 Hz) H-Bur8OMad4,) 51R2.99;12.28.(A. 1Hz }.44
2.30 (5. OH), 137 S .19 I'd, | 311, 6, 71pkiz ) ¢ 118 -6 u3tda (3115, 6. 11
Hz) . [ Q4313]" [ a{&ie 1 N MR
l 7.49-7.40 (m, 1H), 7.29-7.19 {m, 1H), 7.12-7.02
G e, (m, 1H), 5.10-4.98 (m, 1H), 4.86-4.75 (m, 1H), 4.21
40 HCI | (s, 2H), 3.90-3.81 (m, 1H), 3.75-3.67 (m, 1H),

2.92~2.82 (m, 1H), 2.77-2.66 (m, 1H), 2.61-2.48
{m, 2H), 1.44-1.30 (m, 1H), 1.18(d, 3H, J =72 H2),
1.15(d, 3H, J = 7.2 Hz), 0.54 (d, 3H, J = 6.7 Hz),
0.50 (d, 3H, J = 7.2 Hz).

OH O Cl
G 0. )E' TH-NMR (DMSO-d,) &:12.88-12.50 (m, 1H), 8.68
\Y / = N7 OCH,
: S _An N (s, 1H), 7.65 (s, 1H), 7.49~7.40 (m, 1H)}, 7.28-7.20
‘<\/L “O (m, 1H), 7.11-7.03 {m, 1H), 5.11-5.03 (m, 1H),
41 c HC! | 4.84-4.73 (m, 1H), 4.21 (s, 2H), 3.88-3.73 (m, 2H),

3.54-3.19 (m, 4H), 2.87 (d, 2H, J = 7.0 Hz),
1.59-1.43 {m, 2H), 1.42-1.29 (m, 4H), 1.13 (d, 3H,
J =6.7 Hz), 1.13 (d, 3H, J = 6.5 H2).

M 1H), 7.58-7.50 (m, 1H), 7.33-7.25 {m, 1H),
NN 0 7.15-7.07 (m, TH), 4.86 (dd, 1H, J = 13.4, 1.6 Hz),
4.49 (s, 2H), 4.47 (sep, 1H, J = 6.8 Hz), 4.35 (dd,
1H, J = 134, 3.7 Hz), 423-4.17 (m, 1H), 3.49 (dd,
| 1H, J =102, 42 Hz), 3.39 (dd, TH, J = 10.2, 7.4
' Hz), 3.21 (s, 3H), 1,30 (d, 3H, J = 6.8 Hz), 1.28 (d, |
3H, J = 6.8 Ha).

F . oH 0
gﬁ/ oy NJ\ 'H-NMR (DMSO—d,) &:12.45 (br s, 1H), 8.84 (s,
F R 3

§

42 HCI
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116- Nkol R (111 MSO-s0 a: 12 73 ths s, 1111, 8.82 (s. 1H), 7 58- 7. 50
(m | H, 7.33-7.28 Krs, 1H), 7.15-7.08H), 583-4.84(:"

4.46(s2H), }-1CES.'Esl.1-3,87 f,F31, 2H), 3.74 (dd, | HlO 4, 6.0
Hz), 3.64 ($dpsiH, 8 10.4, 7,4. Hz), 3,58-3.46 Km 2111, 8,84 (t.
2121, 4.8 Blz). 312 (s, 3H) 2,84-2.33 (m 4H), 136-1,85 (m 2: 11,
"H NMVR (DVBO2#8) a-912.88 (hr s, 1H), 8.80 (A 111), 7,89-7A6 Om
11.0. 7,88-7.241 Cm 1H), 716707(m 14, 5,01-4,9a cm 11-0,4.77
(t, 11-E, J =6.7 Hz), 449 Cs;21-1), 384 :

HCl Hz) , 175 gda, 1Ekrudemal3. 7, 2, Batz), 3.62 (dd, RE J = 10.2,
5.6 Hz), 3. 2 (lad, 14rm9lz= 10.2, 717 Hz), 3.25 ”3?3}" 1. 16(d 3H.
=5.7 Hz), 1/16|(d, 3H 6,7 Hz)-

e ’ '"H-NMR (DMSO~—d,) &: 12.54 (br s, 1H), 8.83 (s,

\ 4 g ”/ﬁ/ 1H), 7.57-7.49 (m, TH), 7.32-7.25 (m, 1H),
\: I . \)\l 7.14-7.07 {m, 1H), 4.65 (dd, 1H, J = 13.4, 1.4 Hz),

448 (s, 2H), 4.47 (dd, 1H, J = 134, 4.3 Hz),
43 ' HCI | 4.10-4.04 (m, 1H), 3.80 (dd, 1H, J = 13.3, 8.0 Hz),
' 3.53 (dd, 1H, J = 10.4, 5.1 Hz), 3.49 (dd, 1H, J =
10.4, 6.3 Hz), 3.20 (s, 3H), 2.94 (dd, 1H, J = 13.3,
7.1 Hz), 2.08 (ddsep, 1H, J= 8.0, 7.1, 6.7 Hz), 0.95
(d, 3H, J = 6.7 Hz), 0.89 (d, 3H, J = 6.7 Hz).

oH o

\*/ O A N,J\ TH-NMR (DMSO-d;) &:12.84 (br s, TH), 8.81 (s,
A \) 1H), 7.59~7.49 (m, TH), 7.33-7.23 (m, 1H),
N NN 7.16-7.07 (m, 1H), 4.99-4.90 (m, 1H), 4.7 (sep,
44 HCl | 1H, J = 6.7 Hz), 448 (s, 2H), 3.93-3.60 (m, 4H),
3.58-3.44 (m, 2H), 3.33 (t, 2H, J = 4.6 Hz), 3.11 (s,
3H), 117 (d, 3H, J=6.7 Hz), 1.16 (d, 3H, J = 6.7
Hz).
f ot o
\; O\ N/\r 'H-NMR (DMSO-d;) &: 12.80 (br s, 1H), 8.80 (s,
\s r N 1H), 7.59-7.50 (m, 1H), 7.35-7.24 (m, 1H),
L “uf“v"\ 7.16~7.07 (m, 1H), 4.97-4.86 (m, 1H), 4.49 (s, 2H),
45 " Hel | 406 (dd, TH, J = 13.7, 4.2 Hz), 3.80-3.66 (m, 3H),

| 3.50-3.46 (m, 3H), 3.36-3.31 (m, 2H), 3.22 (dd, 1H,
J=17.1,12.6 Hz), 3.11 (s, 3H), 2.00 (sept, 1H, J =
| 6.6 Hz), 0.91 (d, 6H, J = 6.6 Hz).

‘ .
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[0426]

[Table 1-10]

structural
formula

salt

"H-NMR

46

5 oIk

HClI

'H-NMR (DMSO~d;} &:12.84 (br s, 1H), 8.81 (s,
1H), 7.59-7.49 (m, 1H), 7.33-7.23 (m, 1H),
7.16~7.07 (m, 1H), 4.99-4.90 (m, 1H), 4.77 (sep,
1H, J = 6.7 Hz), 448 (s, 2H), 3.93~3.60 (m, 4H),
3.58-3.44 (m, 2H), 3.33 (1, 2H, J = 4.6 Hz), 3.11 (s,
3H), 1,17 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7
Hz).

47

R oH o
N’" 07O

HCI

"H-NMR (DMSO-d;) &: 1280 (br s, 1H), 8.80 (s,
1H), 7.59-7.50 (m, 1H), 7.35-7.24 {m, 1H),
7.16-7.07 (m, 1H), 4.97-4.86 (m, 1H), 4.49 (s, 2H),
4.06 (dd, 1H, J = 13.7, 4.2 Hz), 3.80-3.66 (m, 3H),
3.59-3.46 (m, 3H), 2.36-3.31 (m, 2H), 3.22 (dd, 1H,
J =171, 12.6 Hz), 3.11 (s, 8H), 2.00 (sept, 1H, J =
6.6 Hz), 0.91 (d, 6H, J = 6.6 Hz).

48

49

R

O~ 0/

HCI

'H-NMR (DMSO—d;) &:12.55 (br s, 1H), 8.81 (s,
1H), 7.59-7.49 (m, 1H), 7.35-7.24 (m, 1H),
7.16-7.07 (m, 1H), 4.65 (d, 1H, J = 13.2 Hz),
4.53-4.45 (m, 1H), 4.48 (s, 2H), 4.09-4.01 (m, 1H),
3.80 (dd, 1H, J = 13.4, 7.9 Hz), 3.67-3.57 (m, 2H),
3.50-3.39 (m, 2H), 3.30-3.24 (m, 2H), 3.08 (s, 3H),
2.95 (dd, 1H, J = 13.4, 7.0 Hz), 2.14-2.01 (m, 1H),
0.95 (d, 3H, J = 6.5 Hz), 0.90 (d, 3H, J = 6.7 Hz).

HCI

TH-NMR (DMSO~-d,) &: 12.73 (br s, 1H), 8.80 (s,
1H), 7.67 (s, 1H), 7.51-7.42 (m, 1H), 7.29-7.20 (m,
1H), 7.12-7.03 (m, 1H), 5.27-5.17 (m, 1H),
485-4.72 (m, 1H), 4.22 (s, 2H), 3.96-3.65 (m, 2H),
3.34-3.20 (m, 2H), 1.20 (d, 3H, J = 7.2 Hz), 1.14 (d,
3H, J = 7.0 Hz).
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[0427]

[Table 1-11]

structural
formula

salt_

TH-NMR

50

51

HCI

TH-NMR (DMSO—d;) §:12.38 (s, 1H), 8.95 (s, 1H),
7.57-1.50 {m, 1H), 7.32~7.25 (m, 1H), 7.14-7.08
(m, 1H), 5.00-4.91 (m, 2H), 4.73 (sep, 1H, J= 6.6
Hz), 452 (dd, 1H, J = 13.6, 3.9 H2), 4.48 (s, 2H),
1.24 (d, 3H, J = 6.6 Hz), 1.13 {d, 3H, J = 6.6 Hz).

HCI

TH-NMR (DMSO-d,) 6:12.48 (s, TH), 8.80 (s, 1H),
8.31 (g, TH, J = 4.6 Hz), 7.57-7.49 {m, 1H),
7.33-7.24 (m, 1H), 7.14-7.07 (m, 1H), 4.76 (d, 1H,
J = 14.2 Hz), 4.73 (sep, TH, J = 6.8 Hz), 4.60 (d,
1H, J = 4.0 Hz), 4.54 (dd, 1H, J = 14.2, 4.0 Hz),
4.48 (s, 2H), 2.60 (d, 3H, J = 4.6 Hz), 1.21 (d, 3H, J
= 6.8 Hz), 1.04 (d, 3H, J = 6.8 Hz).

52

HCI

H-NMR (DMSO-d,) &: 12.95 (br s, 1H), 8.39 (s,

1H), 7.68 (s, 1H), 7.45 (td, 1H, J= 8.6, 6.7 Hz), 7.25
(ddd, TH, J = 10.2, 9.3, 2.6 Hz), 7.07 (tdd, 1H, J =

8.6, 2.6, 0.9 Hz), 4.75 (sep, 1H, J = 6.7 Hz), 4.22 (s,
2H), 4.02 (d, TH, J = 144 Hz), 3.81 (d, TH, J = 14.4
Hz), 3.60-3.41 (br m, 8H), 1.91 (s, 3H), 1.18 (d, 3H,
J =67 Hz), 116 (d, 3H, J = 6.7 Hz).

53

HCI

'H-NMR (DMSO—-d;) &:12.57 (s, 1H), 8.81 (s, 1H),
7.57-7.49 {m, 1H), 7.32-7.25 (m, 1H), 7.14-7.07
(m, 1H), 5.17 (d, 1H, J = 3.0 Hz), 4.80 (d, TH, J =
13.7 Hz), 4.70 (sep, 1H, J = 6.7 Hz), 4.52-4.46 (m,
1H), 4.48 (s, 2H), 3.20 (s, 3H), 2.81 (s, 3H), 1.24 (d,
3H, J = 6.7 Hz), 1.00 (d, 3H, J = 6.7 Hz).
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[0428]

[Table 1-12]

No.

structural
formula

salt

TH-NMR

54

Ho(k

HCl

'H-NMR (DMSO—-dy) &:12.44 (br s, 1H), 8.81 (s,
1H), 7.59-7.48 (m, 1H), 7.34~7.23 (m, 1H),
7.16-7.06 (m, 1H), 4.69-4.61 (m, 1H), 4.53-4.43
(m, TH), 4.48 (s, 2H), 4.36 (dd, 1H, J=7.2, 134
Hz), 4.23-4.14 (m, 1H), 3.51-3.40 (m, 4H),
3.33-3.25 (m, 2H), 3.08 (s, 3H), 1.28 (d, 3H, J = 6.7
Hz), 1.29 (d, 3H, J = 6.5 Hz). '

85

HCI

TH-NMR (DMSO-d;)} 6: 12.55 (br s, 1H), 8.81 (s,
1H), 7.59-7.49 (m, 1H), 7.85-7.24 (m, 1H),
7.16~7.07 (m, 1H), 4.65 (d, 1H, J = 13.2 H2),
4.53-4.45 (m, TH), 4.48 (s, 2H), 4.09-4.01 (m, 1H),
3.80 (dd, 1H, J = 13.4, 7.9 Hz), 3.67-3.57 (m, 2H),
3.50-3.39 {m, 2H), 3.30~3.24 (m, 2H), 3.08 (s, 3H),
2.95 (dd, TH, J = 13.4, 7.0 Hz), 2.14-2.01 (m, 1H),
0.95 (d, 3H, J = 6.5 Hz), 0.90 (d, 3H, J = 6.7 Hz).

56

HCI

"H-NMR (DMSO-d;) &: 1270 (br s, 1H), 8.65 (s,
1H), 7.65 (s, 1H), 7.49-7.42 (m, 1H), 7.28-7.21 (m,
1H), 7.10-7.04 (m, 1H), 4.93-4.87 (m, 1H), 4.77
(sep, 1H, J = 6.9 Hz), 4.21 (s, 2H), 3.82 (dd, 1H, J =
18.7, 4.0 Hz), 3.76-3.67 (m, 2H), 3.62 (dd, 1H, J =
10.5, 7.7 Hz), 3.56-3.45 (m, 2H), 3.35-3.32 (m, 2H),
3.12 (s, 3H), 1.16 (d, 3H, J = 6.9 Hz), 1.15(d, 3H, J
= 6.9 Hz).
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IN-WAR (DMSO-d) a: 12.82 (or 3, 1 1-0, 6.80 is, 1H), 7A5-7:192FQ
7.22-7,16 (in, 21-0, 5,01 -4.94 (m 1H), 4.77 (sop, 1H J =Hz), 4.47
HDC's, 2H), 3.34 (rid, 11--1, U13.7, 3.9 Hz), 3.75 (cad, J = 13.7,
.6 H23, 3,62906K22, 1H, U8 10,4, 5.3 Hz), 3,57 (dd,J 8 10.4, 7.7

1
Hz), 3.25 Ks, 3I-1), 11.16 (4.1, 3H, J = 6:7 Hz), 1,16 (d, 3H, J =
6:7 Hz), [Table 1-13]

No. structural salt "H-NMR
formula
F OH
O “/Y "H-NMR (DMSO~d,) &§:12.66 (br s, 1H), 8.64 (s,
s S N\) n L
T Y 1H), 7.65 (s, 1H), 7.49-7.42 (m, 1H), 7.28-7.21 (m,
N =

Sa s 1H), 7.10-7.04 (m, 1H), 4.90-4.83 (m, 1H), 4.21 (s,

57 HGI | 2H), 4.04 (dd, 1H, J = 13.7, 4.4 Hz), 3.78-3.64 (m,
"3H), 3.56-3.45 (m, 2H), 3.45-3.28 (m, 3H), 3.21
(dd, 1H, J =13.3, 6.9 Hz), 3.11 (s, 3H), 2.05-1.94
(m, 1H), 0.91 (d, 6H, J = 6.4 Hz).

1H), 7.11-7.04 (m, 1H), 4.62-4.55 (m, 1H), 4.46
(dd, 1H, J = 13.8, 4.4 Hz), 4.21 (s, 2H), 4.06-4.00
58 HCI | (m, 1H), 3.80 (dd, TH, J = 13.4, 7.7 Hz), 3.64-3.54
(m, 2H), 3.50-3.40 {m, 2H), 3.33-8.24 (m, 2H), 3.10
(s, 3H), 2.94 (dd, 1H, J = 13.4, 7.1 Hz), 2.12-2.03
(m, 1H), 0.95 (d, 3H, J = 6.7 H2), 0.89 (d, 3H, J =

- F
H o
\;x ok LN’\]/ 'H-NMR (DMSO~d,) &:12.40 (br s, 1H), 8.63 (s,
S N\/H 1H), 7.64 (s, 1H), 7.49~7.41 (m, TH), 7.28-7.20 (m,
F
<\/]II'{ 0\/\0/

6.7 Hz).
R oH 0 '
o N)\ H-NMR (DMSO—-d,) &:12.30 (br s, TH), 8.62 (s,
N N\)\ 1H), 7.64 (s, 1H), 7.50-7.40 (m, 1H), 7.29-7.20 (m,
F
\ &  p—_— 1H), 7.12-7.03 (m, TH), 4.62—4.55 (m, 1H), 4.48
(sep, TH, J = 6.7 Hz), 4.36—4.31 (m, 1H), 4.21 (s,
59 HCl

2H), 4.19-4.14 (m, 1H), 3.58 (dd, 1H, J = 10,3, 4.1
Hz), 3.52-3.39 (m, 3H), 3.33-3.27 (m, 2H), 3.10 (s,
I 3H), 1.29 (d, 3H, J = 6.7 Hz), 1.28 (d, 3H, J = 6.7

Hz).
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[0430]
[Table 1-14]

08

No.

structural
formula

salt

TH-NMR

60

E
tt 0
(4] S NL
\”\JH
F \f

N N 0\,/"-\_ 0/

Hel

'H-NMR (DMSO-d;) 3: 12.44 (br s, 1H), 8.81 (s,
1H), 7.59-7.48 (m, 1H), 7.34~7.23 (m, 1H),
7.16-7.06 {m, 1H), 4.69-4.61 (m, 1H), 4.53~-4.43
(m, 1H), 4.48 (s, 2H), 4.36 (dd, 1H, J=7.2, 134
Hz), 4.23-4.14 (m, 1H), 3.51-3.40 (m, 4H),
3.33-3.25 (m, 2H), 3.08 (s, 3H), 1.28 (d, 3H, J =67
Hz), 1.29 (d, 3H, J = 6.5 Hz).

61

HCt

H-NMR (DMSO-d;) &' 8.66 (s, 1H), 7.49-7.41
(m, 1H), 7.29-7.21 (m, 1H), 7.11-7.08 (m, 1H), 4.60
(dd, 1H, J =13.4, 1.4 Hz), 447 (sep, TH, J =
6.8Hz), 4.33 (dd, 1H, J =134, 3.7 Hz), 4.22 (s, 2H),
4.14-4.10 (m, 1H), 348 (dd, 1H, J =10.3, 4.3 Hz),
3.36 (dd, 1H, J=10.3, 7.7 H2), 3.21 (s, 3H), 1.29 (d,
3H, J = 6.8 Hz), 1.28 (d, 3H, J = 6.8 Hz).

62

HCHt

'H-NMR (DMSO—dg) &8: 1242 (br s, 1H), 8.65 (s,
1H), 7.65 (s, 1H), 7.50-7.41 (m, 1H), 7.30-7.21 (m,
1H), 7.11-7.03 (m, 1H), 459 (dd, 1H, J=13.7,1.2
Hz), 4.46 (dd, 1H, J = 13.7, 4.2 Hz), 4.21 (s, 2H),
4,08-4.01 (m, 1H), 3.80 (dd, 1H, J = 13.2, 7.9 Hz),
3.52 (dd, 1H, J = 10.4, 5.4 Hz), 3.48 (dd, 1H, J =

l' 10.4, 6.4 Hz), 3.20 (s, 3H), 2.93 (dd, 1H, J = 13.2,

7.2 Hz), 2.08 (tt, 1H, J = 6.7, 6.7 Hz), 0.95 (d, 3H, J
= 6.7 Hz), 0.89 (d, 3H, J = 6.7 Hz).
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[ 04391

[0431]
[Table 1-15]

salt

TH-NMR

HCI

TH-NMR (CDCl,) 8:12.78 (br s, TH), 9.36 (s, TH),
7.38-7.30 (m, 1H), 6.92-6.84 (m, 2H), 4.58-4.51
{m, 1H), 4.48 (s, 2H), 4.05-3.98 (m, 1H), 3.76-3.63
(m, 3H), 3.51 (dd, 1H, J = 13.4, 7.9 Hz), 3.39 (s,
3H), 3.29 (dd, 1H,J = 13.4, 7.0 Hz), 2.09—1,99 {m,
1H), 1.00 {d, 3H, J = 6.7 Hz), 0.99 (d, 3H, J= 6.7
Hz).

HCI

"H-NMR (DMSO-d;) 6: 9.03 (s, 1H), 7.59~7.51
(m, 1H), 7.33-7.25 (m, 1H), 7.16-7.08 (m, 1H), 5.66
(dd, 1H, J=3.0, 1.9 Hz), 5.07 (dd, 1H, J = 13.8, 1.9
Hz), 4.78 (sep, 1H, J = 6.8 Hz), 4.61 (dd, 1H, J =
13.8, 3.0 Hz), 451 (s, 2H), 1.31 (d, 3H, J = 6.8 Hz),
1.24‘(d. 3H, J = 6.8 Hz).

No. structural
formula
F
F
63
h oH o J\
Ox A "
S = N\&
E 4 i =,
64 NN
R ad O CH,
o A
= 8 S f
=T 7L
o
65

HCI

'H-NMR (DMSO~d;) &: 8.31 (s, 1H), 7.78-7.73
(m, 2H), 7.72-7.67 (m, 2H), 7.38 (td, 1H, J = 8.8,
6.8 Hz), 7.36 (s, 1H), 7.25 (ddd, 1H, J = 10.4, 9.0,
2.6 Hz), 7.08 (tdd, 1H, J = 8.8, 2.6, 0.9 Hz),
4,99-4.91 (br m, 1H), 4.80 (sep, 1H, J = 6.7 Hz),
4.13 (s, 2H), 4.04 (dd, 1H, J = 14.3, 4.6 Hz), 3.96
(dd, 1H, J = 13.9, 2.0 Hz), 3.89 (dd, 1H, J = 13.9,
4.0 Hz), .82 (dd, 1H, J = 14.3, 9.3 Hz), 1.27 (d, 3H,
J=6.7 Hz), 1.19 (d, 3H, J = 6.7 H2).
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abl .e 114-14fAR  14-NMR (1.914S0-(4) a: 1247 es 1H), 8,97 (9,
111), 7.57-74917.32-714 (ds, 11-0, 7.19-7.07 en, 11-0, 4.66 (id.
1H --zz 13.3, 1,7 Hz), 4.92 11-1.1 zz11'),3 Hz), 4,49 (s, 2H)
4.115- 4. 23 @u3241-1). 4.14-4,07 (m 1H), 3_62-3.47 (cm2H), 1.51-ts/
(m 2H), 129a&gj 9)1,,2z 4.4 112), .91-- Nt 4R
(Dmso- - 96) 12376-°127159 (br, rs, 1H), 4.31 Cs, 110, 7.61 es, 114),
1.25 (dd, 111, (1 6 31; 9.a Hz), 0.92 (...14, 1H, J:6111, 24 Hz).
6,73 (1.d, 1L, [fI 8,5, 2.$4 Hz), 4..9444.25 (hr vs, 1H), 4.77 (dea
Hz), 4,09 Cs,n2K), 6ILBAI3779 (m 1MPLt333 3t9), 3.76w@R99 (41, 1H)
3.60 Cad, 111, #10.3 °5'6°Hz), 6,94 (dd,| 11-1, .1 :6 10.5, 7.7 Hz).
5.2.3 (s, 61-0, [1,19 (d, SH, J = as Hz),| 1.1r1 (d. 3H rr) 05 Hz).

: (bz11-0, ( §m-Air Blbo-df, A32.3%.@3, (HMNs724<

A - (Egio-_d )7S:¢ 4.1a7" ( 319.3. 9

- ea, [21a), - L4 g. 319-.3.

3.52(thj 111} zz 1@ 3,3 lﬁ 3”37 (dd. 1‘_{%4,.55, 'gﬁ(bf‘mz’%}_ ! <s.%E%Z[§,F$w.
F

1:11-421: 1H, J = 8.7, 6.7 Hz), 7.25 (ddd, 1H, J = 10.4, 9.5,
NH, 2.6 Hz), 7.08 {(1dd, 1H, J=8.7, 2.6, 0.9 Hz),

66 2HC! | 4.95-4.86 (br m, 1H), 4.76 (sep, 1H, J = 6.7 Hz),
4.27 (s, 2H), 3.90 (dd; 1H, J = 13.8, 3.6 Hz), 3.84
(dd, 1H, Jd = 13.8, 1.9 Hz), 3.35-3.24 (br m, 1H),
3.22-3.09 (br m, 1H), 1.19 (d, 3H, J = 6.7 Hz), 1.15
| (d, 3H, J = 6.7 H2).

OH CH,
= & H-NMR (DMS0—d,) 5: 12.68 (br s, 1H), 8.39 (s,
N\ ) \l N CH,
a: obse N\[\) . 1H), 8.05 (¢, 1H, J = 6.0 Hz), 7.64 (s, 1H), 7.46 (td,
\ ! \ )LCH: 1H, J = 8.8, 7.0 Hz), 7.25 (ddd, 1H, J = 104, 9.5,
' 2.6 Hz), 7.08 (tdd, 1H, J = 8.8, 2.6, 0.9 Hz), 4.77
67 Hol
(sep, 1H, J = 8.7 Hz), 4.67-4.59 (br m, 1H), 4.21 (s,
2H), 3.84 (dd, 1H, J = 13,8, 3.8 Hz), 3.74 (dd, 1H, J
=13.8, 0.9 Hz), 3.41-3.27 (m, 2H), 1.66 (s, 3H),
1,19 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7 Hz).
F oH CH,
Q SN ])\ma H-NMR (DMSO—d,) &: 12.68 (br s, TH), 8.36 (s,
S N
; a 1H), 7.97 (&, 1H, J = 6.0 Hz), 7.62 (s, 1H), 7.45 (td,

1H, J = 8.7, 6.7 Hz), 7.25 (ddd, 1H, J = 104, 8.5,

| 2.6 Hz), 7.08 (tdd, 1H, J = 8.7, 2.6, 0.9 Hz), 477
68 HCI | (sep, 1H, J = 6.7 Hz), 4.68-4.60 (br m, 1H), 421 (s,
2H), 3.84 (dd, 1H, J = 13.7, 3.9 Hz), 3.75 (dd, 1H, J
| =13.7, 1.4 H2), 3.40-3.29 (m, 2H), 1.96~186 (m,

| | 2H), 1.19 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7
Hz), 0.78 (t, 3H, J = 7.5 Ha).
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0-1-141z1101119E(S0-4) 6: 334 (s, 1H), 7.67-7.43 (sn, 1H), 732-725
(En, 114), 7,15-7.07 Cm 1EO, 446 (d, 11-1, d= 112 Hz),
4.60-4.49 (41, 11-), 4.43 (4, FICA 11-0, 3,43 (44 11-1, J =10,4, 4,6
Hz), 3.30 (044(133]1H 1 r6.8 Hz), 311 03, 3M 2i3-2,11 (m 4K), 137-1m
Gm 2H) . 4,)8279Cbrs, iN), 6,00 (4, Cs) 7,45 (-Ed, 1H,
7 =3.2, 6. dTﬁjolﬁ 271&)ds& 1H, .3 = 10,4, 9,5, 2,3 HO, 7,07 Etrld. 1H,
3 2.3 (,9 Hz), 4,70 ("4-ep, 11-46 7 Hz), 4 14 (brEH), +99—44+
11-1, J s 14.1 -17) ,o14,00434, 11-0..41( 14,1 He. 13 '33% %9 I's 41,
DE0, 374-3.33°(N1, 4" &48rmitl), 2:14L2, 04 (be rn, 4 (4 311) |17
3 14, 3H, 177-E Zi, 17-3 (4, 351, o O 1)

4148401177b190-tdd 12. 45 a, 111), 0,84 (4, 111) 7,99-7.50 Km
1H), 7,M 7,25 Om 2H), 7 2(nt H466| (ddI H, 4,49 (s, 211), 447
(zap, 3H, U|= 8| 8}Hz) s al™" | HU =10HAMREDMEOR) 6: 126643 114) 8127 (5 1)
1H, 0.49 (dd, {F1, J$410, 2, A‘izm,Hz), 3| B8 (ol = d.cH), Ao1%s, 1O, 7,43 Fg, 41, HZ
8.21 (a, 3H), :|30 (81, 371, 4 3 H), 128_4;647 ,725;(daa1¢,s;|z)04957§699ra,

1 H, 8.73 J.H), 7.59-7,90 (r:792-724 Km ’9 1H),
4.131.)-45114 bm 111), 4.49 (4, 2H, HOY? “&E ﬂf“"”i 7p (oo 13,

Hz), 334-328 Kap, 4H), 9,44-9.1.F8|8n, 1Hj§7 %) 25-¢.8&, (brS&l—l)H) 420 s42H). 13,84 3H,
ta 7,2 Hz). | | (L) 30--1221 (ar a} 1¥) (ad, 40 0219830 FA% 76084, 11, U =137,
1.4 Hz), 3.38-3.32 (m, 2H), 2.15 (sep, 1H, J = 6.7
Hz), 1.19 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7
Hz), 0.85 (d, 3H, J = 6.7 Hz), 0.73 (d, 3H, J = 6.7

D). A7 H=)\

N

Hz).
R o OH 0 =% .
\__/ NN N/L/ F 'TH-NMR (DMSO—d;) &:12.55 (br s, 1H), 8.75 (s,
: \5“? “‘/“\/l\'cf:’ 1H), 7.68-7.50 m, TH), 7.34-7.24 (m, TH)
NN 7.16-7.07 (m, 1H), 4.49 (s, 2H), 4.43-4.30 (m, 3H),

70 HCl
4.03 (q, 1H, J = 7.8 Hz), 3.92-3.48 (m, 3H),

2.36~2.26 (m, 1H), 2.12-2.00 (m, 1H), 1.39 (s, 3H),
1.36 (s, 3H).

1H), 8.04 (d, 1H, J = 3.9 Hz), 7.65 (s, TH),

v 7.50-7.40 (m, TH), 7.28-7.20 (m, 1H), 7.11-7.03
71 HCl | (m, 1H), 5.07-4.96 (m, 1H), 4.84-4.72 (m, 1H), 4.21
(s, 2H), 3.87-3.59 (m, 2H), 2.71-2.30 (m, 3H), 1.15
| (t 6H, J = 7.4 Hz), 0.55-0.35 (m, 2H), 0.24-0.06

i ' . {m, 2H). l

H O /([‘ill
ﬁ/ o A A, 'H-NMR (DMSO~dg) &: 12.64 (br s, TH), 8.49 (s,
5\1.L/N
i
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fl1,11-1).2H),

H N11, 6R 1H- HVH (c74. 4150--ti S)

7,67-7,5)1 H),

1..5 Hz).

Hz) .

10.6, 9.7,
4.49 Ks, 21
3.74-3,99 (1

3.51j 1) 297-2,19 (ra, 4FfF, 1.77-1.94 (na, 8R

7.22-7.25 7.15-7,019 011, 1 H),

4.028&42&m 111),
132, 4. Q42" 34,1 7(m |

10. 4, 7.6 HZpblg. 1718
1H)

7

d:

4.49 Ks,
3.49(dd, i H,j
s, 3H),

33 (14, 1 H,. O

12. 49

21-1),

19.4

1.30 (3, 3H,.

= 0.

Oir ,1111.), am (G }1),
425 (rid, 1H J

4.2. Hz), 13.29 f;dd,
=&8 H. 1.2.9(tt316,9,9

5 6.4

))\lo

- 2H)

7.12 (2. citi™

egtzzucaar@br 01,
"ol 13 (m

H =
341)
2H)

a, 5, 2.4"
3.32-9. 793k 2H),
1014H .59 Cm 2H), 1,43 Cd,

4,56 (id, 1H J=13.2,
1H 11

Hz) 1319 (rjrjd, 1Hd=
HZ)__! |,12 (g! _ZFU

6H, j =11.4

72

)|

F

Q&

¢ S N
B

114-71IM , 5121
ol a E‘.H,
N)\cﬂ,

190-d

HCl

y12.6 1H), Y. F-"$-'
TH-NMR (DMSO—d,) &: 1269 (br s, TH), 8.70 (s,

1H), 7.65 (s, 1H), 7.49-7.39 (m, 1H), 7.29-7.19 (m,
1H), 7.11-7.00 (m, 1H), 5.14-5.01 (m, 1H),
4.86-4.71 (m, 1H), 4.21 (s, 2H), 3.91-3.67 (m, 2H},

3H, J=6.7 Hz), 1.13 (d, 3H, J = 6.7 Hz).

73

oH O

%{ ﬂnxw.

HCI

"H-NMR (DMSO-d;) &: 8.69 (s, 1.0H), 7.65 (s,
1.0H), 7.49-7.40 (m, 1.0H), 7.29-7.19 (m, 1.0H),
7.11-7.02 (m, 1.0H), 5.13-5.03 (m, 1.0H), 4.84-4.72
(m, 1.0H), 4.21 (s, 2.0H), 3.88—-3.55 (m, 2.0H),
3.55-3.25 (m, 4.0H), 3.15 (s, 1.5H), 3.12 (s, 1.5H),
3.02-2.82 (m, 2.0H), 2.88 (s, 1.5H), 2.79 (s, 1.5H),
1.13 (d, 6.0H, J = 6.5 Hz).

(z a. 1

3.51-3.22 (m, 8H), 2.91 (d, 2H, J = 6.5 Hz), 1.14 (d, -

74

75

HClI

IH~NMR (DMSO—d;) &: 8.85 (s, 1H), 7.57-7.50
(m, 1H), 7.32-7.25 (m, 1H), 7.15-7.08 (m, 1H),
4.62-4.56 (m, TH), 4.53-4.30 {m, 3H), 4.49 (s, 2H),
2.69-2.45 (m, 2H), 1.30 (d, 3H, J = 7.2 Hz), 1.28 (d,
3H, J =72 Hz).

HClI

'"H-NMR (DMSO-d,) &: 12.50 (s, 1H), 8.80 (s, 1H),
7.57-7.49 (m, 1H), 7.33-7.25 (m, 1H), 7.15-7.08
{m, TH), 4.57-4.46 (m, 2H), 4.48 (s, 2H), 4.45-4.34
(m, 2H), 2.84 (s, 3H), 2.83 (s, 3H), 2.81-2.54 (m,
2H), 1.28 (d, 3H, J = 6.8 H2), 1.25 (d, 3H, J = 6.8
Hz),
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WML, 10-4,1 8:12.50 QCar s,

7,151-7,08 Cm fl
(4d, 111, d 137,

-D, 4,34 (dd,
4.1 Hz),

11-0, 8.53 Cs,
1H, J1, 1.6 Ha 4.49 c,
HC1 -4,123.86 (45, 1H 13,4, 7.6 Hz),

1H), 7.33-73.5 (a, 1K),

2111, 4:413

3.54

(rid. 11-1"09<H7), 3Th(dd, I H Jt 10,2, 6,5 Hz), 3.27 ClH 13.4, 7.0 H),
11- Nf AR (1.111430-ds) a 3.61
Cs, H1, 7.7020ds" 11191, 7.38-7.25 Cm 21-0, 7,1897,11 Cm 21-0, 4.30
(ses, 1H J 53 Hz), 4,20 Cs, 2H), 3.74 (4, | H U=13.7 HC1 Hz), 3,84

371 3K,),

1.la Et,

31-L si =7.0 Hz

)

(c.1, fl-LU=15.4 Hz), 3, b4l (d, 1H, JzF 153 Hz), 3,53 (4 1H, d =104
Hz.), 3.24 (. B81), IS52031) 1.18/¢2%4 | 3H 3 9. Qakzr 1,17 .(d,
3H. d = 0,7 |Hz) Csr 3.47,00 (41,|0-7.01 (Ft 21-0, 1H, 1 119, .1|9:
5.7 itif7, 4,21, 2ffii, 4.001Tit 114, |4 3.2 Rk.), ,f;"';:;?311),1,/14
(41111, d6, 71 H; 1.09 c:'u,?. w 3H, | d 5.7 ; 4: 3 :
O A Nj\m, H-NMR (OMS0-d,) &: 12.81-12.55 (m, 1H), 8.70
o S o4 (d, 1H, J = 3.7 Hz), 7.65 (s, 1H), 7.50-7.40 (m, 1H),
\ Lot 7.29~7.19 (m, 1H), 7.11=7.03 (m, 1H), 5.13-5.02
s R . (m, 1H), 4.86~4.72 (m, 1H), 4.21 (s, 2H), 3.88-3.73 |
{m, 2H), 3.42-3.10 (m, 3H), 2.90-2.80 (m, 1H), 2.83
(s, 1.8H), 2.76 (s, 1.2H), 1.13 (d, 3H, J = 7.0 Hz),
1,12 (d, 3H, J = 6.7 Hz), 0.99 (t, 1.2H, J = 7.2 Ho),
0.93 (, 1.8H, J = 7.4 H2).
R OH ©  CH,
g\z o A N,J\m% TH-NMR (DMSO—d,) &: 12.67 (br s, 1H), 8.68 (s,
2 (\SJ o (°”= 1H), 7.65 (s, 1H), 7.50~7.40 (mn, 1H), 7.29-7.19 (m,
B i 1H), 7.12-7.03 (m, 1H), 5.14-5.04 (m, TH),
0
77 HCl | 4.85-4.73 (m, 1H), 4.21 (s, 2H), 3.90-3.76 (m, 2H),
3.35-3.10 (m, 4H), 2.84 (d, 2H, J = 6.7 Hz), 1.13 (¢,
6H, J = 6.7 Hz), 0.98 (t, 3H, J = 7.4 Hz), 0.94 (t, 3H,
J=74Hz).
R OH 0 CH,
3 / N N/J\cHa "H-NMR (DMSO-d,) &:12.66 (br s, 1H), 8.57 (s,
r \5 ] ~ ”‘-f o8 1H), 7.65 (s, 1H), 7.45 (td, 1H, J =8.7, 6.6 Hz), 7.36
N R’S“cn, (dd, 1H, J = 6.7, 6.1 Hz), 7.24 (ddd, TH, J = 104,
9.5, 2.8 Hz), 7.07 (tdd, 1H, J =B8.7, 2.8, 0.9 Hz),
4.75 (sep, 1H, J = 6.7 Hz), 4.71-4.63 (br m, 1H),
78 HCI
4.21 (s, 2H), 3.85 (dd, 1H, J = 13.8, 41 Hz), 3.75
(dd, 1H, J = 13.8, 1.2 Hz), 3.38 (ddd, TH, J = 14.1,
[ 6.1, 5.6 Hz), 3.16 {(ddd, 1H, J = 14.1, 9.0, 6.7 Hz),
| i 2.89 (s, 3H), 1.21 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J |
} ] ‘ = 6.7 Hz). :
- |
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'H-7:311y1 IR (DNISO--d,) 6'; 12,80 (brll1-0 5.52 (6, 11-1, :r 5.2
Hz), 7.66 kis, 11-0, 7.35-7.3e) 719-7.11 Cn. 2}-87, 4"71 (adp, | H
.7 Hs), 4,21 :Is, 2H), 4:11 (4,1 H, L.1=13.5 Hz), 378(a | 31,

13 5, Hz), [3)4@@-]2 58 (rn, 2H), L92(, 3H), 1.15 (d, LIH J 6.7 Hz),
-711 (d, 6H, J 6.7 Hz), LQU (t, 3H'IR 7.2 Hz).

111: -. NM - 1(12$06014704 12.84 (hr s, 11-0, 6,150 (a, | Fl), 9.07 Cd,

IHJ rr 7,4 H), 7,88 (a, 1H). ra, 2t5), 7l1a-7,11 Cm 2H),
432(sap,lll,—67%2%(;ﬁu 21(as%l:.‘l) 4,16 (d, 1H, JLa141Hz)
3.3 (sap, 1HNaJ|= 6.7 378 (d | 147 Hs.), iHBWRa, 88)
1.1:631-1, Jr 6/7 17 (d, 2H, a: 6.7 Hz), 107 (dr 311, =
6..7 Hz). 1,86 (d, 31d 157Hs) P| .1335H3 $,43(s: z-H 7313
(a" 1113 7,31-Y ¢ --- V.31 (34 J 44,1 Ha), 3.31la (
114 n: 143: (1;3 . 173 HH-18rREDIISe-3.3 & ; .98 (4 1HHI70 (S HH).
H 3,1 Ho. ETL LIVR DU ) 0 2363k 5=

110, &a: (s, 1H .B1-7, 80210, /"1 4.7
(sep,1 11, J3 Hz), 4,2.1 (Sc'22), 404 (|37 91%“?’12%""9‘2’1@1%1{*&‘

111- 33144 WD, [3.56.-3,31 (hr in, | 44Q) | i 690685 (3).0). 4BGed 1B0.= 48, b
2)-0, 450-1.[41 (br 41, 41), 1.14 (]1, 240 4;23(d31ﬁd111120)-lz) dazldaifd,

3M J 3- 6.7 Hz). 1HL4MR (0b1130-3]) Th 9 0.4 A,
19). 7.9 Cs,| 1H), 75)7-7.30 (11, 29), 7 %@Q@* ) 135'}%823((51'%,”(1?4‘
1/4.13 3.7 114, [ 4:21 (13, 2H). 4.12 11i |1a.116 Ccpa, J3687|5:>(3 H o
/4.1 Hz), 265-246 (br110, 3.4338.08 (br|rf3, E),

R OH CH,
\"—/ N NJ\CH‘,
g s N & '"H-NMR (DMS0—d,) &: 8.35 (s, TH), 7.64 (s, 1H),
|
0T,
CH,

7.46 (td, 1H, J = 8.8, 7.1 Hz), 7.25 (ddd, tH, d =
10.6, 9.5, 2.6 Hz), 7.08 {idd, 1H, J = 8.8, 2.6, 1.3
Hz), 4.92-4.84 (br m, 1H), 4.78 (sep, 1H, J = 6.7
80 HCl | Hz), 4.21 (s, 2H), 3.87 {dd, 1H, J = 14.1, 4.4 Hz),
3.83 (dd, 1H, J = 14.1, 10.8 Hz), 3.71 (dd, 1H, J =
13.9, 1.1 IHz). 3.39 (dd, 1H, J = 13.9, 4.0 Hz), 2.90
(s, 3H), 1.77 (s, 3H), 1.19(d, 3H, J = 6.7 Hz), 1.16
(d, 3H, J = 6.7 Hz).

g:% 0 Gi i Njia =, 'H-NMR (DMSO—d;) &§:12.42 (s, 1H), 8.80 (s, 1H),
J _‘_<\S\”/‘\"\/N 7.92 (g, 1H, J = 4.4 Hz), 7.57-7.50 (m, 1H),
» N S T . 7.33-7.26 (m, 1H), 7.15-7.08 (m, 1H), 4.53-4.30
Gy (m, 4H), 4.49 (s, 2H), 2.56 (d, 3H, J = 4.4 Hz),
2.44-2.37 (m, 2H), 1.29 (d, 3H, J = 6.8 Hz), 1.27 (d,
| 3H, J = 6.8 Hz).
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(br,1,16-35)5 (sr m 110 201 (4, 1.94-1.84 (br rs, 19),
1.29-1.56 (br m 10-0, 1.16 (d, 3H J. 3 4.1 Hz), 1.58 (1, aH, J3 6.7
Hz). '11-559.02 ° .90-s;13.12 is, 123, 3.33 (4, ;11) 420 (354, 111,
.1 36,7 Hs)aa#.20 (s, 2H), 2.74 {d, 0.2 1-14), 6.70 ;d, 19, .31112.9
H4,1H, 3.32-220 (m 2H), ail3H), | ,tia No. St:r orraola
'91-WI R (DMaSSieDIci?d)) a.7.1 13,14 (s.1E A 3 (s. 1H. 729 (s,
11i), 7,36-730 (t9, 2H), 7.111-7.11 (ss, 2H), 4,79 | El, J 93 Hz),
4.21 (s, 211y, B 72 f a. - 4H ( 13]7 Hsi 13, —THTTT 16187
Hs), 3.6 | (S 21-0. str&Qugs} SH), | tali7| (d. 311, =hyyuwk Fis): 1.17
(4, 3H, J =|6..F it)formula

—

F ’ o '"H-NMR (DMSO—d;) &' 8.88 (s, 1H), 7.58~7.50
\”/ LN N)\cH, (m, 1H), 7.32-7.25 {m, 1H), 7.15-7.08 (m, 1H), 4.64
AR e (d, 1H, J = 13.2 Hz), 4.54-4.41 (m, 3H), 4.49 (s,
82 < HCl '
NN I 2H), 3.12(dd, 1H, J = 17.5, 7.0 Hz), 3.01 (dd, 1H, J
i

=17.5, 4.2 Hz), 1.31 (d, 3H, 4 = 6.8 Hz), 1.31 (d, 3H,
J = 6.8 Hz).

1H), 7.44-7.37 (m, 2H), 7.22-7.14 (m, 2H),

< 1 4.68-4.62 (m, TH), 4.55-4.42 (m, TH), 4.47 (s, 2H),
83 NN N HCl

\ ) oH o 1 "H-NMR (DMSO-d,) &: 12.42 (br s, 1H), 8.82 (s,
Q s A s

S

{

4.36 (dd, 1H, J = 13.1, 3.6 Hz), 4.23-4.13 (m, 1H),
3.52-3.39 (m, 4H), 3.32-3.25 (m, 2H), 3.09 (s, 3H),
1.29 (d, 3H, J = 6.7 Hz), 1.28 (d, 3H, J =6.7 Hz).

. D TH-NMR (DMSO-d;) &:12.48 (br s, 1H), 8.82 (s,
\ / n \/1 1H), 7.44~7.36 (m, 2H), 7.22-7.15 (m, 2H),
4.70-4.64 (m, TH), 4.61-4.50 (m, TH), 4.47 (s, 2H),
4,45-4.37 {m, 1H), 4.31-4.23 (m, 1H), 3.58-3.39
(m, 4H), 3.31-3.25 (m, 2H), 3.09 (s, 3H), 2.37-2.12
(m, 4H), 1.75-1.62 (m, 2H). |

84 NN l\/\o" HCl

'H-NMR (DMSO-d,;) &:12.82 (s, 1H), 8.80 (s,
N Dj I N)\ 1H), 7.54 (td, 1H, J = 8.8, 6.7 Hz), 7.29 (ddd, TH, J
F - % e A =102,93,20 He), 712 (rdd, 1H, J = 88, 26 08
aY Hz), 5.01~4.93 (br m, 1H), 4.77 (sep, 1H, J = 6.7
B5 HCI Hz), 449 (s, 2H), 384 (dd, 1H, J =139, 3.9 Hz),
| 3.75 (dd, TH, J = 18.9, 1.4 Hz), 3.62 (dd, 1H, J =
10.2, 5.8 Hz), 3.57 (dd, 1H, J =10.2, 7.7 Hz), 3.25
(s, 3H),1.16 (d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7
Hz).
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(N, 930--d,) Th 1227 (bra, 1H), M 11-0, 730 (s., 1 H), 7.27tSD
(ns,7.13-3.1 1S9, 2H), 433 (asp, 11-1, J = 63 Hz), 4.21 (s, 2H), 4.09
(d, 1 H 193an (d,. 1H, I: 13.7 HO, 1,06 f,s, 3H), 1.10 (d, 9H, -3r.
0,71,14 (El[,043drz: 3.7 Hz). NM 41l MS0--4.)12,64-11H), 3.9%

C, i HX7. 4%- 727 L227 |$(2H)$ 64 (SS, H'.$ H 140,72 Hz). 3.54 (da, H,

H L3.50Cdd. [£4 7 Kaki, tru ctu; f annul a lOt1 I1/''z8-) 1"
114 (EN30 06) a 12.50 (br 100, 3.33 (0, 1H), 7,67-750 Cm
1H),1.33-7.25 (m 110, 7 Y3 (m| 1H)| 4..64 Ccid, =13.7, Le Hz),

4.49 Cs, 2M|,Nd. 43 (ébﬁujﬁgﬁﬁllarle, 7°°4°1 Hz), HO (rp-Nb#), 3.86 (dq,
101, rr., 13.14, 7,1,) Hz), 3.54 (dd| 1H,|.1= 162, 5.1 110'), afie

)

i

1,
1412, 6,3 M) 3. 27 (dr. H, = 13.4, 7,0 010), 3.21 1H 10MR

0),..M430-t|i s) |a®l2, 72 (br 03@1711) 8. 79HCIOMR (PIAJO-de7 4 A27E (BT 1HHP-B2AH)|,
722-7.15 (m *0,4 (rd 13. 6, 11 7z y 50 éh, W47, 7€ 220H) 1), 4. 35
Cdtl, HQ Q:13,t 2?21 3 \)0 30 (01, 9135703 Q2nN £dohsa (m, 2+), 440 (s, 24,

86 - \0/\/0\ HC!I | 3.98-3.87 (m, 2H), 3.74 (dd, 1H, J = 10.4, 6.0 H),
3.64 (dd, 1H, J =104, 7.4 Hz), 3.58-3.46 (m, 2H),
3.34 (t, 2H, J = 4.6 Hz), 3.12 (s, 3H), 2.34-2.03 (m,
4H), 1.76-1.65 (m, 2H).

'H-NMR (DMSO—d;) &: 12.83 (br s, 1H), 8.80 (s,

oH o 1 1H), 7.59~7.49 (m, 1H), 7.35-7.24 (m, 1H),
(&)
i i il 7.16-7.07 (m, 1H), 5.01-4.93 (m, 1H), 4.77 (t, 1H, J
- N\, N\\f = 6.7 Hz), 4.49 (s, 2H), 3.84 (dd, 1H, J = 137, 3.9

87 HCI

—0Q

Hz), 3.75 (dd, 1H, d = 13.7, 2.5 Hz), 3.62 (dd, 1H, J
=10.2, 5.8 Hz), 3.57 (dd, 1H, J =10.2, 7.7 Hz), 3.25
(s, 3H),1.16 (d,8H,J=6.7Hz),1.16 (d, 3H, J=6.7
Hz). '

% oH «L ,J\ 'H-NMR (DMSO-dg) &: 12.82 (br s, 1H), 8.80 (s,
\ i 1H), 7.45-7.39 (m, 2H), 7.22-7.15 (m, 2H),

- 501~4.94 (m, 1H), 4.77 (sep, 1H, J = 6,7 Hz), 4.47
HGCI | (s, 2H), 3.84 (dd, 1H, J = 13.7, 3.9 Hz), 3.75 (dd,
{H, J =13.7, 1.6 Hz), 3.62 (dd, 1H, J=10.4, 5.8
Hz), 3.57 (dd, 1H, J = 10.4, 7.7 Hz), 3.25 (s, 3H),
1.16 {d, 3H, J = 6.7 Hz), 1.16 (d, 3H, J = 6.7 Hz).

88

"H-NMR (DMSO~-d,) &: 12.76 (br s, TH), 8.78 (s,
H O
(3‘-—-\ uji M~ 1H), 7.58~7.50 (m, 1H), 7.32-7.26 (m, 1H),
s An 744-7.08 (m, 1H), 4.99-4.89 (m, 1H), 449 (s. 2H)
| 89 | " < Il [ | Hecl 1
NN 4.07 (dd, 1H, J = 13.7, 4.4 Hz), 3.74-3.56 (m, 4H), 1'
3.44-3.33 {m, 1H), 3.25 (s, 3H), 1.14 (t, 3H, J = 7.2 ]

Hz).
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1H, =11,5, 3.8 H.z), 052 (dd, H =All,7.1 Hz), 2.05-2.86 (m 1H),
1,03--004 (m111), 0.90-0,83 (fR 1H), 0.83-0,72 Cm 2H). OH 5.1
[/ 01--HM .0; cp80.)20 ---a :1,2.75 (s. in). 0,70 (s., 1H),
7.40-7.35214)397. 24-7.15 (.81, 214). 5.02-4,S03 (m 101), 4.47 (0.,
211), 4.12.1,dd, -H ,z-z. 14,0,2. 3,2%$31, 5-1 ";,:-.3 Cm A),

2H.), 2F1), [Table 1-23] + 1aAMP". 111--NVR 0.11t1S0-:181 5 : 1375 Cbr
s, 190, 3.70 (s, 1 H 7,59-7.50 Cm 111), 7,33-7.20 6n. 111),

structural salt 1
No. EoEuils, H-NMR

F H o /k
T o]
Q B i "H-NMR (DMSO-d,) &:12.47 (s, 1H), 8.87 (s, TH),
' § S ;
S e ‘/kL 7.57-7.49 (m, 1H), 7.32-7.24 (m, 1H), 7.15-7.07
N~ oH

(m, 1H), 4.66 {dd, 1H, J = 13.5, 1.7 Hz), 4.53 (sep,

90 HCl -
1H, J = 6.8 Hz), 449 (s, 2H), 4.35-4.28 (m, 1H),
4.14-4.07 (m, 1H), 3.62~3.47 (m, 2H), 1.81-1.51
(m, 2H), 1.29 (d, 6H, J = 6.8 Hz).

g OH CH,
=\ o AN, "H-NMR (DMSO-d,) &: 12.76-12.55 (br m, 1H),

\ / J

i S AN M 8.61 (s, 1H), 7.61 (s, 1H), 7.25 (dd, 1H, J=B.5, 6.9
I),w, Hz), 6.92 (dd, 1H, J = 11.3, 2.4 Hz), 6.73 (td, 1H, J

= 8.5, 2.4 Hz), 4.94-4.86 (br m, 1H), 4.77 (sep, 1H,

J = 6.9 Hz), 4.09 (s, 2H), 3.84-3.79 (m, 1H), 3.83 (s,

3H), 3.76-3.69 (m, 1H), 3.60 (dd, 1H, J =105, 5.6

Hz), 3.54 (dd, 1H, J = 10.5, 7.7 Hz), 3.23 (s, 3H),

1.18 (d, 3H, J = 6.9 Hz), 1.15 (d, 3H, J = 6.9 Hz).

91 HCI

R o o 7
e:'_ 8] !_\ - IJ
2 N
L%\ sjj;,f) "H-NMR (DMSO-d,) &:12.70 (br s, 1H), 8.81 (s,
, 2

NN g 1H), 7.45-7.38 (m, 2M), 7.22-7.15 (m, 2H),
5.02-4.85 (m, 2H), 4.47 (s, 2H), 3.98~3.87 (m, 2H),
3.65 (dd, 1H, J = 10.3, 5.8 Hz), 3.57 (dd, 1H, J =
10.3, 7.5 Hz), 3.25 (s, 3H), 2.31-2.04 (m, 4H), :
1.77-1.65 (m, 2H). '

92 HCI

147



757,08 (m 11-), 4.99-
"13.3, 4.3, Hz), 3.87 6.6
11z), 3.82 (rid, 11-4 7,3
Hz), 3.31 (@QAD H 13.9, 7.0 Hz), 3.26 (s, 314), 1 4491.03 Cm 1H),
0,57-0, 46 (m ZFD 3,33-037 (rn, 2H). z-N1,1f4 (04/110-d) 6: 12.76
(4, 111), 0T8blezl-2fy, 7,45-725 M, 211), 723-7,15 (9)., 2H)

4.56-4%9 (m 111), 4,47 (s, 211), 471 (cl14 114, j11: 1H J,9 13.7,
1,2 Hz). 3,75 HCH, J = 10.5, 145 HZ), $30 (dI, 111, 9- 10,5, 73 Hz)]
3,50913, 29 Om. str 7U§aég Gm [1%H),| 3,1 Cs, 3HH-N@R13-1, 04 Cm
111): 008- 046 ( f?f "0 33-0.27 l6n, 211). 11194414111 (171, 5: |12
.75 c.b, 7.517-[3,50 Cm 111), 3,33-7,26 (2,:, 4.12 014, 11: 3,84 (41,
HZ .7. 9 1401 ,|2 HZ), 3,7 5 , 113 :[5; Hz:|ly 2.70 y 7 ru 3 "411--;

11

41113; -FL 1] 17111 Q%&{ 7152ﬂ @M&E$E8h§ f?@1%§%é%d&9r ]

1H), 8.32 (s, 1ro 44- .
=12, C Hz), . 5-|4,42&n " 47 (s, ZFD(m4HbEﬂ(@@m1NR?H5§°BGWﬁH)4%
n §¢ 2an (i s, 471), |34 320252 k62749 Gn 3).03s G S|

9-4.32. (m 111), 4.43 (s, 311), 412 (rid
-3.30 (51,-:, 1H), 0.139 (00, 111. = 10, 4,
= 10.4, 7,9 Hz), 3.45 (do, 111, J = 13,2,

4.23-4.13 (h, 1| id),

3W 1,2%$ (d 6.7 H4.1.26 (d, CH, ) do r
13 1C (hr 's| 1) 6.53 1H), 7,66 (S%Cil?g t%(?'”HiNMgéH&%4§%§QE@
Hs), 7.25 ((kid, 1H 10,4, 9.5, 2,6 Hz) Wﬁ?(dt’d*di fffzt“%’r“%*h"*ds
Hz), 4.78H'[J=1[63 Hs), 4.20 (6, 2H), O. zaon,sHaqusss}oasm)um 3)5' 3
(d, IN .1 13,6; Hz), 3.63 (d, 171,1013}hzgm,§ﬂ65 (d. 1H, J = 10/2
Hz), 3.22 (s, 667), 131 (5, 2H), 15,7 Hz), 1.18 (id, 63 Hz), 170, 7,67
(8, Il.1H, 11 §,(:" -.7,0 Hz),,

1H), 7.67 (s, 1H), 7.45 (td, 1H, 1 = 8.2, 6.0 Hz), 7.24
(ddd, 1H, J = 10.4, 9.5, 2.6 Hz), 7.07 (tdd, 1H, J =
8.2, 2.6, 0.9 Hz), 4,70 (sep, 1H, J = 6.7 Hz), 4.22 (s,
94 HCl | 2H), 4.19-4.14 (br m, TH), 408 (d, 1H, J = 14.1
Hz), 4.00 (d, 1H, J = 14.1 Hz), 3.88~3.81 (br m, 2H),
3.74-3.69 (br m, 1H), 2.14-2.04 (br m, 2H), 1.94 (s,
3H), 1.16 (d, 3H, J=6.7 Hz), 1.13(d, 3H, J =8.7
Hz).

OH O
Q ;LJ f 'H-NMR (DMSO-d,) & 12.79 (br s, 1H), 8.60 (s,
T

g H-NMR (DMSO-d;) &: 8.84 (s, TH), 7.43-7.38
(2 N\ (m, 2H), 7.21~7.14 (m, 2H), 4.66 (d, TH, J = 13.2
e Hz), 4.47 (sep, TH, J = 6.7 Hz), 447 (s, 2H), 4.34
95 * | Hol | (dd, 1H, J = 135, 3.7 Hz), 4.22-4.17 (m, H), 3.49 |
| | (dd, TH, J = 10.6, 4.3 Hz), 3.39 (dd, 1H, J = 10.6,

[ 7.5 Hz), 3.21 (s, 3H), 1.30 (d, 3H, J = 6.7 Hz), 1.28
(d, 3H, J = 6.7 Hz).
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(ddo) H,.65? 7..7(555,50n'.7H), (1.6 H, 265d. H, :5 1 5.5 3.64-642
06, N-0, 5Hi z) 114--NMR (D, s10--4)12.751:s,8.a2 1H), '7.44:3-31;
18 (m 2H), 7,22-7.15 (m 2H), 433-4116 Cm 1H), 4.472H), 4.19
(th.J., IH[0%4133, 4,2 ilz). 3.82 (dd, 1H, J rr 10.4, 5.8 Hz),
333-1.71) 2E1), 3.54-3.472H), 342 cel, IN, = 13 4 N2.1.'1F5--3 31
en 211)c"-%¥a%>91'e TR%°3 | 13.4 Hz), 3.113H), 0.839H). 12 1

1H-nor, (Dmso; 1233 thr s, 1F0, 920 H). 7,57-7.50 Cm 7.32-724 r,m 1
H, 7.14-7.07 (fm N 4,92-4,85Cm 11-0, 4.48 Cs, 2H), 4. 1la (dd
H = 3:1, 4/2.Hz.), 8y@ctufdd, 11-l5al(. 6, 5,7 A 3uZfud 39 Cm 311}),
3.56---3A8 (FM RK), 4% !'t<. 1" 1IN/| =13./4 H), 3.34-3,3J Cm 210, 3|22
Cd" 1K J 13[471B1094.337 (s, 4,3714: 1,5 13.4, 4,3 $" 4713-3. 43444y
H.,, ?H,

oH O

F
- Bk NJ\
\_/ . N\)ﬁ 'H-NMR (DMSO-d,) &: 1245 (br s, TH), 8.84 (s,
g ! 1H), 7.58-7.50 (m, 1H), 7.33-7.25 (m, 1H),

N- 0.

7.15-7.07 (m, 1H), 4.66 (dd, 1H, J = 13.4, 1.6 Hz),
448 (s, 2H), 447 (sep, 1H, J = 6.8 Hz), 4.35 (dd,
1H, J = 13.4, 3.7 Hz), 4.23-4.17 (m, 1H), 3.49 (dd,
1H, J = 10.2, 4.2 Hz), 3.39 (dd, 1H, J = 10.2, 7.4
Hz), 3.21 (s, 3H), 1.30 (d, 3H, J = 6.8 Hz), 1.28 (d,
3H, J = 6.8 Hz).

96 HCI

.2 oH o
- 5 /\ |
gx/ jji“f)” 'H-NMR (DMSO—dg) 8 12.76 (br s, 1H), 8.78 (s,
5 oo
F S 1H), 7.58-7.50 {(m, 1H), 7.32-7.26 (m, 1H),
S
o]
|

. 7.14-7.08 (m, 1H), 4.99-4.89 (m, 1H), 4.49 (s, 2H),
407 (dd, 1H, J = 13.7, 4.4 Hz), 3.74-3.56 (m, 4H),
3.44-3.33 (m, 1H), 3.25 (s, 3H), 1.14 (t, 3H, J=7.2
Hz).

97 HCI

F o o

N, _
Q DW N | '"H-NMR (DMSO-dy) &:12.51 (br s, TH), 8.84 (s,
g

2 N,
Pl Jﬁ 1H), 7.58-7.49 (m, 1H), 7.337.25 (m, 1H),
Q
7.45-7.08 {m, 1H), 4.71-4.64 (m, 1H), 4.60~4.46
98 HC! |
| | (m, 31D, 4.41 (dd, 1H, J =137, 39 Ha), 431-4.25 |
[ (m, 1H), 3.46-3.36 (m, 2H), 3.21 (s, 3H), 2.37-2.12 |
' (m, 4H), 1.77-1.64 (m, 2H),
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513. t '"H(4WR (DVBSC-r4) 6 : 12.47 (..tr 9. 1H). 3.9Z (4. 1H),
7.56-0.0 CGm 1}1), 7.3a72%(, 114), 7.14-7,07 (m 1N), 4.55 (6d, IN, J
13,4, 13 Hz), 445 (9, 2.H), 4.44 (thi, 1H, 98= 13,4, 4.2 Hz),
4.25-4,20 (F®421H), 3.68 (dd, iN ,35: 14,0, 7.0 Hz). 3957 (dd, 1H,
rr 10. 2, 4.&‘3%131.2%3 (dd,l H, rr 102, (4, 3H), 120-'1.69 (rn, 114),
0.58-4743 (- )~ a43-025 (m 0. 35-a27 (rn, anASO-ds)6 12.75
(br 9, H, 3,73 (9, IN), 7,55-730 6m 7.33-7,26 Cm IN, 715-7,06 Crn,

4.146-436 (m 1H), 4,49 (9, 2H), 407 (pd, 1E4, Jr 13.5, 43 Hz), |
3.73-269 Cm| 4H), r. ¥5¥u§.1a1451(91, 4310, | 3, 45-3. 36 (HA-Qwvrl}i), 3,:33
(t, 2H = 4|5 Hz), 3107(9” 330, 1,15 (2| 5H t)4 7.2 Hz),
(019) (M 2,17 CM 9, (s, 391)" 4.56-480 E{H), 4,41(c;:;, C 3,13-V37
(m .153H, :5 713:H9) . d Jrab 1H AME2 CDMS0-4) a: 12.67 es,
1H, 3.33 C3, ||H)=v7.59:7[49 (m 1H), [.34-7,25 (F4,11-0, 4-7)77 Om
1H), 4.71-4./55 Cm)211), @, 49 k.1, | 2H), | yinwr @@o-606Hbus 8, 9
1H, 13.4 Hz), 3.b4:1 ( H" B.4y7-341 g{g 7_259(, 1%) 27-_%325%2 1CH;T;
2.10,11.07 és, W 2,35'd, 111, 318, 4 H )" 676%™ gy 720 tm. 1H)
(DM SO-(.0 6:-.[12,50 Ca,1 H), 9,80 1.H)7157B9L7 IH.66 (dd, THIH) 132, 1.6 Ha),
7,84-2.26 (m 991H) , . 4.52-4.42 (m, 1H), 4.49 (s, 2H), 4.35 (dd, 1H, J =
13.2, 40 Hz), 4.23-4.17 (m, 1H), 3.49 (dd, 1H, J =
104, 4.3 Hz), 3.39 (dd, 1H, J = 104, 7.5 Hz), 3.21
(s, 3H),1.30(d, 3H, J = 6.8 Hz), 1.28 (d, 8H, J = 6.8
Hz).
R OH O CH, '
{% 9 \KU\N CH, 'H-NMR (DMSO-d;) &: 12.56 (br s, TH), 9.02 (s,
¥ __<\3 e ”m 1H), 7.53 (td, TH, J = 8.5, 6.4 Hz), 7.29 (ddd, 1H, J
NN g =105, 9.7, 2.4 Hz), 7.12 (tdd, 1H, J = 8.5, 2.4, 1.2
100 HCl
Hz), 4.72 (s, 2H), 4.49 (s, 2H), 4.16-4.02 (br m, 1H),
3.82-3.78 (m, 2H), 3.74-3.66 (m, 2H), 2.21-2.13
(m, 2H), 1.64~1.58 (m, 2H), 1.43 (d, 6H, J = 6.4 Hz).
aH ﬂ‘
vy T L "H-NMR (DMSO-d,) &: 12.66 (br s, TH), 8.66 (s,
| 1%,,0 1H), 7.66 (s, 1H), 7.51-7.40 (m, 1H), 7.28-7.20 (m,
o 1H), 7.11-7.03 (m, 1H), 5.45-5.34 (m, TH),
101 | HC!
: 4.83-4.70 (m, 1H), 4.21 (s, 2H), 3.95-3.85 (m, 2H),
. | 3.81-3.59 (m, 2H), 3.05 (s, 3H), 1.20 (d, 3H, J = 6.7
: ]' ': Hz), 1.14 (d, 3H, J = 6.7 Hz).
1 | |
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7.15-7.07 Cm 114), 4,99-4.99 Cm 1H), 4.43 Cs, 2H), 4.43 (cid,
1H, 13,4, 4.2 Hz), 4.17-409 (n, 1H), 3.80 Ct.ti, 1H, Jr 13.9, 7.0 Hz),
3,67-3.54 Cm 2H), 3,52-3.41 Cm 2H), 3.34-022 Cm 3H); 3.09 Cs, 310,

1.29 (t, 3:4ulsty. 7.0 Hz), (OMDO ---12..)7-12.34 cbr 17.50-7, 50
4.3;1,172:3-725 (PNI, 1H), 4.9.2-4.3 (.1.r m 110, 4,40
(s. .2H); 313013 9420131, 21), .3;:j.,7 (da, 9H)" H- NVP,

F3--ta:|F:(0118810--tc.: al2,79 Cr 6, 111), 3.90 (s, 1W 7.53-7.53
On,1 H, 7,83-7.29 ( #éég 7.15-1-1.38 Cm 14), 491-4.88 Cm 14),
:1114- 4, 14 Chp- 1H), %‘if Jf “hH) 94ial%dd, 111, Jz IBNER 3.7 14,9),
3,93 Cdd, 114, iH 3.6, 221121 1,39 (4, 3H ,.1.=.- 6,9 Hz). -11111AR
(111, 490-90|a :[12Cs, 120, 3.30 (s.|1.579-17.90 Cm 111), 7,a2-715 Cm
14) . 7.15-7379 omFi 1H), 4.6loCd, 1H J13,1 Hz), 4.51 (sep,iH tJ = 6.3

Hz), 4,49 Cs, 2B1)—\4.34 A4 fr.oo311, 3.7 ft.(0), 4 803 33

1.63. 114), [3.57107 J = [11]4,] 33 |z), |37 97RO 34012500 41D853 0y

1.29 Cd, 34, 6,[7 1 ),&iﬁ 14, B4,
N 0.,

1
N

"1H), 1.577.50 (m, 1H), 7.33~7.25 (m, 1H),
7.15-7.08 (m, 1H), 4.64 (dd, 1H, J=13.7, 1.6 Hz),
4.49 (s, 2H), 443 (dd, 1H, J = 13.7, 4.1 Hz),
4,17-4.12 (m, 1H), 3.86 (dq, TH, J = 13.4, 7.0 Hz),
3.54 (dd, 1H, J = 10.2, 5.1 Hz), 3.50 (dd, 1H, J =
10.2, 6.3 Hz), 3.27 (dg, 1H, J = 13.4, 7.0 Hz), 3.21
(s, 3H), 1.18 (t, 3H, J = 7.0 H=2).

102 HCIi

<? RN N/]\Cﬂa 'H-NMR (DMSO-d,) &: 8.61 (s, 1H), 7.70 (s, 1H),
5 A J 7.36-7.29 (m, 2H), 7.18-7.11 (m, 2H), 4.80 (sep,
{ _CH, 1H, J = 6.7 Hz), 4.20 (s, 2H), 8.74 (d, 1H, J = 13.7
103 HCl | Hz), 3.64 (d, 1H, J = 10.4 Hz), 3.64 (d, 1H, J = 13.7
Hz), 3.58 (d, 1H, J = 10.4 Hz), 3.24 (s, 3H), 1.63 (s,
3H), 1.18 (d, 3H, J = 6.7 Hz), 1.17 (d, 3H, J = 6.7
Hz).

F ]
= & H-NMR (DMSO—d,) &: 12.79 (br s, TH), 8.53 (s,
\ y Sy M CH,
S (Qvuf 1H), 8.14 (g, 1H, J = 4.4 Hz), 7.69 (s, 1H),
. 7.36-7.30 {m, 2H), 7.18-7.11 (m, 2H), 4.70 (sep,
104 CH, HCl | 1H, J = 6.7 Hz), 4.21 (s, 2H), 408 (d, 1H, J = 13.9
Hz), 3.77 (d, TH, J = 13.9 Hz), 2.60 (d, 3H, J = 4.4

Hz), 1.93 (s, 3H), 1.14 (d, 3H, J = 6.7 Hz), 1.09 (d,
3H, J =6.7 Hz).
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7.34-725 (. En,

12"9:3 (hr s. 1

HG 111-NNIR (DMSO-d,) 6; 12.39 Qar s.
7,59-7,50 (m H,

©r11-0, 4.59-4,50 (m 1 HX 4.49 (s,
3 25-329 (F3La43H), 1.81-1,451:15(d, 3R& =5. 7 Ha).
111- 48: MR (DVB

111),

HI

2H) ,
3.32 (s,

1.-C, 821 GCs. if:),
7.15-7,06 Cn UO, 5.03-4.92
3.72-3-54 Cm 411),

110, 780-7, 49

(rn,7.35-7.[24b0m 1126) 7.17-7,065.94-4,91 Om 110, 4,49 Cs, 2k),

4, %$0-3.57 Cm 51 0, 327-322 Cm 311), 1.87-169 (m H), 1.17SH'J aa
Hz), 0.97-0 Cm 410, " 1I=1IMR(DVMSO-d5) 6 12.42 Cbr s, 10, 87
(s, 1H),. 3 g,g 8, 17 trr0¢tum51) 7.955a150 Cm 110, 4 nf3c 7- 25
Cm:7.15-7,0 I—. rmH 58 (sop, [IH, J=6.1 H.a), 4.49 (3, 21-0, 4,
(cid: 1 H": == .LAU 1,2 Hz), Ur(tid, IH a= 13.0, 3.:D Hz),
3.97-3.91 (m 111 , 3A5-1630, (ran 2.97-2.30 ¢c.m 11-0,1.30 01-:),
1.34 :id.83|Hz)| 0:712,49 :H s, 1H),
SH) , TSSSSL57- 7n| ( -+ Ag 570, 41 F«m . 4. 433R Oriso- 435 3asdiud i (6lh i,
SH), 1111-NVR a 13,18 (hl H), §18§1{, 14—7.1§§sz) 7.68 (s, 1H), 7.26-7.30
(m, 2H), 7.18-7.11 (m, 2H), 4.71 (sep, 1H, J= 6.7
105 HCI | Hz), 4.21 (s, 2H), 4.11 (d, 1H, J = 13.9 Hz2), 3.78 (d,
1H, J = 13.9 Hz), 3.18-2.98 (m, 2H), 1.92 (s, 3H),
1.15(d, 3H, J = 6.7 Hz), 1.11 (d, 3H, J = 6.7 Hz),
1.00 (t, 3H, J = 7.2 Hz).
B OH o cH,
&t% RS N/I\CH, 'H-NMR (DMSQ-d;) &: 12.84 (br s, 1H), 8.50 (s,
' <\S/i “Hgf 1H), 8.07 (d, 1H, J = 7.4 Hz), 7.68 (s, 1H),
NN 7.367.30 (m, 2H), 7.18=7.11 (m, 2H), 472 (sep,
HC)\GH, 1H, J = 6.7 Hz), 4.21 (s, 2H), 4.16 (d, 1H, J = 14.1
106 Hel
Hz), 3.81 (sep, 1H, J.=6'7 Hz), 3.79 (d, 1H, J =
14.1 Hz), 1.93 (s, 3H), 1.16 (d, 3H, J = 6.7 Hz), 1.15
(d, 3H, J = 6.7 Hz), 1.07 (d, 3H, J = 6.7 Hz), 1.06 {d,
3H, J = 6.7 Hz).
F__ OH 0 CH
@ﬂ/ NS I\N CH,
T\ <s' \‘x:”l) 'H-NMR (DMSO-d,) 8: 12.85 (s, 1H), 8.43 (s, 1H),
.C
\n o }lq/‘:”a 7.69 (s, 1H), 7.37-7.29 {m, 2H), 7.19-7.11 {m, 2H),
Gy 4.73 (sep, 1H, d = 6.7 Hz), 4.21 (s, 2H), 4.12 (d, 1R,
107 HCl

J=14.1 Hz), 3.79 (d, 1H, J = 14.1 Hz), 2.93 (s, 6H),
1.98 (s, 3H), 1.17 (d, 3H, J = 6.7 Hz), 1.11 (d, 3H, J
= 6.7 Hz).
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1H),1.67 (8, 1H). 7.48 (td, 1H 8.6, 6.3 Hz), 7.25 &w. 111,Jr 10, 4,
9.3, 2,6 Hz), 7.08 (tdd, IN. 8.8, 2.8, 0,9 Hz), 4,76 (8.8p, 1H., r,
6.7 Hs.), 4.21 Cs, HCl 2H), 3.70 (4.1, 111,3 9 13,9 Hz), 3.74(d. ; 14,
i r 14.3 Hz),43166 HL, 111, j13.9 Hz), 3,57 (d, 111, j 914,8 Hz) ,
2.75 Cs, 3H), 1.81 C8,11-0, 1.67 (s,(d, 3H 3 9 6.7 Hz), 1.17 (d,
311, j 9 53THpie 112R5119' (DVBO- ds) 8: 12:12 (8-114), 8,71 (sr

114)"114), 7.57-7.50 Cm 1H), 7.%$3-7.20 (m 1 H), 7,15-7,03 Om 1H),
4.53 (sop, 1H pPr 8.8 Hz), 4,40 (d 2H) 443 (d, TN, 39 13.0 1112
4.30 (id, 1Hpn.3 _13 rugt@raﬂn) 298s8191 (m 1H), 2,98w2,86 Om 11-
258-2.59 (ni, 1ED, &A1 24[fi6 A H 1 27 (d 3H.1r a H).
5-1- NML3 9>w1310-93 ) ?..77, 12.34 (8, 1|1141, 7.49-7.3.3 (6), 260,
7.2397.15 6m, 3H4 1;i1, 437dHdz)| 4.47 (s, 2H), aE54 (dc: ,Ir.
13.3. 4.1 Hz), B, 75\(idy 37 bHs.), ‘;Bw(emo-dMWZEGﬁbra@HMB%EsB
HVM 3.5 kL 04/ 1Y9/13A 7,5 | (T i), 756, 13737.30 m, 2H), 7.18-7.11 (m,
i\f v g 2H), 4.75 (sep, TH, J = 6.7 Hz), 4.21 (s, 2H), 4.03

O HCl | {d, 1H, J=14.4 H2), 3.80 {d, 1H, J = 14.4 H2),
3.56-3.37 (br m, 4H), 1.90 (s, 3H), 1.59~1.50 (br m,
2H), 1.50-1.41 (br m, 4H), 1.18 (d, 3H, J = 6.7 Hz),
1.14 (d, 3H, J = 6.7 Hz).

Nt/ =

==
o

108

TH-NMR (DMSO-d,) &:12.79 (br s, 1H), 8.54 (s,
1H), 7.69 (s, 1H), 7.37-7.30 (m, 2H), 7.19-7.11 {m,
2H), 4.70 (sep, 1H, 4 = 6,7 Hz), 4.21 (s, 2H), 4.12
{d, 1H, J =14.1 Hz), 3.75 (d, 1H, J = 14,1 Hz),
3.65-3.53 (br m, 1H), 3.43-3.33 (br m, 1H),
3.33-3.23 (br m, 1H), 3.16-3.05 (br m, 1H), 2.01 (s,
3H), 1.94-1.84 (br m, 1H), 1.81-1.56 (br m, 3H),
1.16 (d, 3H, 4 = 6.7 Hz2), 1.08 (d, 3H, J = 6.7 Hz).

109 HCH

N W e, 'H-NMR (DMSO—d;) &:13.12 s, 1H), 8.63 (s, TH),

{f{“ \H,:{) e 7.69 (s, 1H), 7.36-7.30 (m, 2H), 7.18-7.11 (m, 2H),
o oA 479 (sep, 1H, J = 6.7 Hz), 4.20 (s, 2H), 3.74 (d, 1H,

J=10.2 Hz),3.73 (d, 1H, J=13.9 Hz), 3.66 (d, 1H,

J=10.2 Hz), 3.65 (d, 1H, J = 13.9 Hz), 3.54-3.42

|| (m, 2H), 3.38-3.30 (m, 2H), 3.11 (s, 3H), 1.63 (s,

| 3H), 118 (d, 3H, J = 6.7 H2), 1.17(d, 3H, J = 6.7 |

Hz).

110 HCl
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1K-NMVR (.',4490-4,) 6 1(hr s t, 6.61 Cs, 7.58-7,52 (m7,327.21(m
114), 7.19-7,07 Cm IN, 5,05-4,99 im1H,), 4,49 Cs, 21-6, $224.29(;n,
1H), 3.90-3273.29-124 cm 1)-0, 1.27-1.39 (m 11-), 1.15-1,10 (m

3H), 0.97- 74%6?“ K (1.301.30-4) : 12.79 Cbr s,0 (5, 19), 7.29-7.50
Cm 1.90, 26 (rn, 111), 7.19-7,03 Csa, 1143, 4.97---4,622
C(5,4.34-4,[T45b6©lf3@,] 4. 49 (5, 2,11), 3.91 (cid, iN, j=%.2 53 9.2
Hz). 34-9645312.44 99- s, 196, 176, 7.52-7.37 Cc.;;, 296, 7.23-7,19

Cm 1H)" 4.63 1. L.cliEymi32 (FR|{ LD 4.23-417 Cm 1H), 3,4.9 43,
)1, 7 = 9.54Neq 4 414qrn329 (dd, ;14,= 10.4, 7.5 $T§Mﬁ) 1.30 c.cl:,
3H, Jn 63 : H -N5, 1111 1H KFAR-CfSc _2"33 (br—s,—111),-8-32. (s,
1H), 7.52-1(37 (m 2.H), 7}12:7 - 7/2.0 Om fI-| ). (m 1H), 4.77
(sep, H J 1-1 : 2l -0,| 3.a4 (dd, 1H, J13.7, 4.0 Hz),
(m ~2,H 3/94 N7 ) H-NMR (DMSO~dg) &:13.14 (s, 1H), 8.63 (s, 1H),
7.69 (s, 1H), 7.36-7.30 (m, 2H}, 7.18-7.11 (m, 2H),
CH
| 4.79 (sep, 1H, J = 6.7 Hz), 4.21 (s, 2H), 3.72 (d, 1H,
i S TS Hz), 3.64 (d, 1H, J = 13.7 Hz), 3.61 (s, 2H),
1.59 (s, 8H), 1.17 (d, 3H, J = 6.7 Hz), 1.17 (d, 3H, J
= 6.7 Hz).
A OH 0 CH,
\“"/ LN N)\ca, TH-NMR (DMSO~d;) &: 12.87 (br s, TH), 8.61 (s,
S AN Nf 1H), 7.70 (s, 1H), 7.37-7.30 (m, 2H), 7.18-7.11 (m,
K e 2H), 4.73 (sep, 1H, J = 8.7 Hz), 4.21 (s, 2H), 4.06
112 0= HGI
(d, 1H, J = 13.7 Hz), 3.80 (d, TH, J = 13.7 Hz), 1.98
(s, 8H), 1.16 (d, 3H, J = 6.7 Hz), 1.14 (d, 3H, J = 6.7
Hz).
R oH ©
v\ YY1
{ s ;:VN\)\ "H-NMR (DMSO—d,) J': 12.64-12.34 (m, 1H), 8.83
_'\%ML o (s, TH), 7.44-7.37 (m, 2H), 7.22-7.14 (m, 2H), 4.64
(dd, 1H, J =13.4, 1.5 Hz), 447 (s, 2H), 4.42 (dd,
1H, J = 13.4, 4.4 Hz), 4.17-4.11 (m, 1H), 3.86 (dq,
113 HC! ,
1H, J = 14.0, 7.0 Hz), 3.54 (dd, 1H, J =104, 4.9
Hz), 3.50 (dd, 1H, J = 10.4, 6.3 Hz), 3.27 (dq, 1H, J
= 14,0, 7.0 Hz), 3.22 (s, 3H), 1.20 (¢, 3H, J = 7.0

Hz).
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(331, 2h), 3,34. (t, 2H, G:4.;3! Hz), 3.11 1,s, rlH., try a, 314,
,J COHz), 1.16 (A.. 371, ,3 6 6.9 'H N7, AR COM 10-d0 5; 61.64
Co,.7,66-7.50 (- | H, 7:12--7.25 Cr,7.15-7.06 (in, | H), 4.52-4,53
(m1 H:" 4Gl 46 (rn, aH). 4.32 (cid, -IN, 12 1, 3.4 Hz)

4,26--418 (ra, H, 1.27 (d, = 09 Hz), 1.2 if, 3H ,11/.9 H), 1.21
(d, 311, = Bla4)L-314- NgvIRkt1SO-dd 5 16.1,16 Cs, | 1A), 17,56 (s,
1H), 7.53- -7.19 Cm 4. 80- 4)65 Cm 111), 4,60 (6, 2H1, 4,16 (cl. H

14.3 Hz), 3.82(d—tH 43 Hz)73,09;:-2-33€m—OHy,—2.,04 Cs;

3H),. 1.19 (q#o. OH, 3tmudukaHz), 1.)3a1¢ti, SH, $7. |N§|§q = (a--a,) n
12..3s 2;-;),fm 3-383w ), 3.2. --al: 2 .31, 1723 | H Nf OR

(DVBO- ds) 5:“1‘2."‘39_—L_'|'_1‘I=I)—8_83‘I1—"ft“‘ TISA-T. —42_011_1.‘!:0—7'_32-—77%5‘

Crn, H, 7.]15-7.08 un, 4.56 (sep, |1H Hz), 4,49 220, 4A2-4,p8

Cm 21-0, 428-4)14 %CB,D ,
0\

3. 5, an, 2H) 03,04 U H 2X0 oL
1H 7 ": Hz)|, 124%'/4 3 63 Hiz), 1Yt Phisos & 5280 Ges. 1) §83 o
Cd, 314 | 4.7 Hp)F NI 6,7 Hr)H), 75HINL 6ARLI TBEA8DEA 010!

12.67 (::r 4, 114); 6. 3 U H), “al2-5, 02; @ ogkk) ), L6404 61,  2HD7, 1.6 1),
7,44-140 (J9, 1H), 726-1.20 69,1 }1), 7/12

-7.02 I 4,22 Cs,
oH), 4.0114, 1411, j A 144 Hz.), 3,99c( :;?-491(F1,29>; ‘i“g’%‘% ‘ﬁz@ 15:053% 3H)
2.60 (4, 3Rd r4/51.96 (7.:" 314). 4.17-4.12 (m, 1H), 3.86 (dg, 1H, J = 13.4, 7.0 Hz),
' 3.54 (dd, 1H, J =10.2, 5.1 Hz), 3.50 (dd, 1H, J =
10.2, 6.3 Hz), 3.27 (dq, 1H, J = 13.4, 7.0 Hz), 3.21

(s, 3H), 1.18 (t, 3H, J=17.0 Hz).

\ / 'H-NMR (DMSO-d) &:12.72 (br s, 1H), 8.79 (s,

4 I = N\/Iﬁ 1H), 7.44~7.37 (m, 2H), 7.22-7.15 (m, 2H), 4.61
(dd, 1H, J =13.6, 1.6 Hz), 4.47 (s, 2H), 4.35 (dd,
115 HCI | 1H, J =13.6, 4.2 Hz), 3.86-3.80 (m, 1H), 3.62 (dd,
1H, J =115, 3.8 Hz), 352 (dd, 1H, J = 11.5, 7.1
Hz), 2.95-2.88 (m, TH), 1.03-0.94 (m, 1H),
0.90-0.83 (m, 1H), 0.83-0.72 (m, 2H).

OH O
— .
{; - j/\v '"H-NMR (DMSO-d;) &:12.75 (s, 1H), 8.79 (s,
i Ty M
<1 : 1H), 7.46~7.38 {m, 2H), 7.24-7.15 (m, 2H),

5.02-4.90 (m, 1H), 4.47 (s, 2H), 412 (dd, 1H, J =

116 ' HC! | 13.7,3.9 Hz), 3.87-3.79 (m, 1H), 3.73-3.58 (m, 2H),

| 3.45 (dd, 1H, J = 14.0, 7.3 Hz), 331 (dd, 1H, J =

I '| ! l 14.0, 6.8 Hz), 3.26 (s, 3H), 1.15-1.03 (m, 1H),

{ ' | 0.58-0.46 (m, 2H), 0.39~0.26 (m, 2H).
|
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NNI R (0lvl:20-4) a: 12.74 (ht. s, 1H), 8.41 Cs, /-0, 7.44 Cs, 111),
7,50-7.40H), 7.29-7.20 (j3l, H), 7,12-7,03 (M4.22 (9, 21p, 4,17 (4,
1H, 7 = 12,9 Hz), 3,91 (,,d, 1RHz), 3,45--:117 (24 2H), 3.06 (4s,
2H), 2.34 ([%,44§§|), 1.20 (9, 314), 0.22 ez, 3H, j rs 74 Hz). 6 2..7,3
s9 13 ;..n."s -3 90 O=s, 211), Li?Hc. 4H, 3 :73 )" 0.32 n.SH, , 3=
7,4 912) .[THPINBEFB0Id5) 6 12 34 (firlW 838 (s H)" 744-7.38 Cm
2F0, 7,22--115 Cm 24), 4.65 3 I(sep, 6,7 Hz), 4,47(s, 2W 4.43 (a,

MCl 12, 4 Hz) —4138—4—2—7—(—FH—+FB—426--4:-87—6H3——1%4-),—&#44“(—H—¢—*'
0

1H --=1a.3| 10,0 Hz};ud34=8, 23 (nt=1c1H), 300 (,'3,,33-0,1,99 (s,
3H), 1,83 (4MN2le. 7 HEprmIa2g (d""IH, ,J= 6,7 Hz). | H NVR ( MASO dis)
6: 8,71 (s, F0.|1-66 7 49-7-40 Cm—(17-2.s=72D (33-1—tH), 7. 12-7-0

1H), 7.59~7.50 (m, 1H), 7.33-7.26 (m, TH),
7.15-7.08 (m, 1H), 4.99-4.92 (m, 1H), 4.49 (s, 2H),
4.12 (dd; TH, J = 13.8, 4.3 Hz), 3.87-3.80 (m, 1H),
3.69 (dd, 1H, J = 10.4, 5.6 Hz), 3.62 (dd, 1H, J =
10.4, 7.9 Hz), 3.45 (dd, 1H, J = 13.8, 7.3 Hz), 3.31
(dd, 1H, J = 13.9, 7.0 Hz), 3.26 (s, 3H), 1.14-1.03
(m, 1H), 0.57-0.46 (m, 2H), 0.39-0.27 {m, 2H).

" R al o
= 0 1H-NMR (DMSO—d;) 8:12.75 (br s, TH), 8.79 (s,
\ / NNy
¢ 8 o N\E)
RY R

117 HClI

R oH 0
0 'H-NMR (DMSO-d;) &:12.76 (s, TH), 8.80 (s,
5 2 N 1H), 7.45-7.38 (m, 2H), 7.23-7.15 (m, 2H),

—<\NJ~ PPN 4.96-4.89 (m, 1H), 447 (s, 2H), 4.11 (dd, 1H, J =
13.7, 4.2 Hz), 3.84 (dd, 1H, J =13.7, 1.2 Hz), 3.78
(dd, 1H, J = 10.5, 5.6 Hz), 3.70 (dd, 1H, J = 105,
7.7 Hz), 3.59-3.39 (m, 3H), 3.37-3.29 (m, 3H), 3.10
(s, 3H), 1.13-1.04 (m, 1H), 0.58-0.46 (m, 2H),
0.38-0.27 (m, 2H).

118 , HCl

R oH o :
g_‘%‘ Ogé/b/\v 'H-NMR (DMSO—d;) 6 12.75 (br s, 1H), 8.80 (s,
s
<

Sedhs, 1H), 7.58-7.50 (m, 1H), 7.33-7.25 (m, 1H),

NN NN 7.16~7.08 (m, TH), 4.97-4.89 (m, TH), 4.49 (s, 2H),
412 (dd, 1H, J = 13.7, 4.4 Hz), 3.84 (dd, 1H, J =
13.7,1.2 Hz), 3.78 (dd, TH, J = 105, 5.6 Hz), 3.70
! | (dd, TH, J = 105,77 Hz), 3.59-3.40 (m, 3H),

I\ | 3.37-3.29 (m, 3H), 3.10 (s, 3H), 1.14-1.04 (m, 1H),

119 HCI

0.58-0.47 (m, 2H), 0.38-0.27 (m, 2H). "-
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(rn, FO, 6.06-4.95 (m 1F-0, 4,21 (G 2H), 4.04 (ad, H =13,4, a5
Hz). 3,63-3,60 th-1,1H, 2.97-2.at (m 1E0, 2-83-2.32 (m 2H). 2.87
(s4 3M). 239 (s aH), 0 136-0,3a Om 2H), 0.33-0,72 Om 1H),
0.37:0.55 qy 11--NIAR(14 S0-4)  3.52(s, 1H), 7.99 O, =
4.9 Hz). 7.65" 4 77,49-7,40 (m 1H), 7.28-7.20 Cm 3H),
7.12-7.03 (IMablE4)- SBI00 - 4. 58 om H), 4.21 Cs, 2H), 4-.03 (dd, H,I
a9, 3.6 H), 3.58-3.60 ("m 11-0, 3,06-2,83 (nt 3H). 2.56 (a, 2K

J.= 7,4 Hz),[ 1.01-0.7 (m_4H), 0,80 et, 311, :z 7,2 H).

S-N1V15Z 11-aH511P GONEO-A1. 48- 728°234), 7.23-7, 14\\¥R 2H),

5.D2-$,92 Cm_ilO 4.60-4.49 cm_ 1 0, 4.47 Cs, 21i), 3.99-3.54 Cm

444), 32E3,23 m 3W 11,47 Cm 21-0, 1.15 (el, 3H 3.4 H2.),

9,91-0.80 Cn 3W . 41-N (nr,d" 4: K66 (p, 111 7.15 Cs, 1K),

10294264%;? 4#1- 7030 HO (51, 71I%I-z H-NvAL@uEeQg @ﬁl.dleﬂsi.gm). 8.82 (s,5
-4, , r... = X ) - ,

Ha), 424-4.14 COm 5. éﬁ J'?a (ri c , 10. :z:'”’i’:"%‘%\?\%‘:;*%.]’ﬁéj”ﬁ(ﬂ?;z 'Ii‘r,6§ “Ip:

10.2. 7.7 Hz)1,0:B. 21 C8' sw 1294, ga, jiH 2 =32.7HPpAPo-442 (p31HY 847 3H). 17

= 6,7 Hz). '|[TEPNVR 0. 1M6: 0-d5): 12957 ( Meaddd, 14.40,13.88.682).1.25-4.13 (m, 1H),

3.52-3.39 (m, 4H), 3.32-3.25 (m, 2H); 3.09 (s, 3H),
1.29 (d, 3H, J = 6.7 Hz), 1.28 {(d, 3H, J = 6.7 Hz).

OH 0  CH,
- Oy 'H-NMR (DMSO-d;) &:13.10 (br s, TH), 8.58 (s,
\ > N7 eH,
Vi =" 1H), 7.66 (s, TH), 7.44 (td, 1H, J =87, 6.7 Hz), 7.23
I H
L L o, (ddd, 1H, J = 10.4, 9.5, 2.6 Hz), 7.06 (tdd, 1H, J =
8.7, 2.6, 0.9 Hz), 4.78 (sep, 1H, d = 6.7 Hz), 4.20 (s,
121 HCI

2H), 3.73 (d, 1H, J =139 Hz), 3.63 (d, 1H, J =139
Hz), 3.63 (d, TH, J = 10.2 Hz), 3.56 (d, 1H, J = 10.2
Hz), 3.22 (s, 3H), 1.61 (s, 3H), 1.16 (d, 3H, Y = 6.7
Hz), 1.16 (d, 3H, J = 6.7 Hz).

TH-NMR (DMSO—d;) &:13.12 (br s, 1H), 8.62 (s,
1H), 7.67 (s, TH), 7.45 (td, TH, J=8.8, 7.0 Hz), 7.25
(ddd, 1H, J = 10.4, 9.3, 2.6 Hz), 7.07 (tdd, 1H, J =
8.8, 2.6, 1.0 Hz), 4.79 (sep, 1H, J = 6.7 Hz), 4.21 (s,
2H), 3.78-3.70 (m, 2H), 3.66 (d, TH, J = 10.2 H2),
3.65 (d, 1H, J = 13.9 Hz), 3.54-3.42 (m, 2H),

| 3.37-3.29 (m, 2H), 3.11 (s, 3H), 1.63 (s, 3H), 1.18
(d, 3H, J = 6.7 Hz), 1.17 (d, 3H, J = 6.7 Hz).

122 HCl
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1}11, 7,54 (td, 1H, J::8.13, 6,6 Hz), 7.29 (risk& 1H, 10.2, 9,2, 2.9

Hz). 7..11 (tdfl, 1H ,..1E. 8, 233, 0.9 Hz), 433p, 111,4 6,7 Hz),
4.49 (4, OA 4,15 (4, 11-3, .114,4 Hz), 3.321 H 14.4 HP-1, 2,9 Qar 7:
614), 2. 03@\5/ ;13 13 (d, 311, j 1.11 Cd, 314, U= 5.7 Hz), 271-3.50

9, p, "9.24 (Pr (Pr p; H, 2.99 (4. 31-1p, ; .17 (7, pH ,;
(..; ' 99TNMIR 1-34] 41,4030-dd a, 1223 94r s, 1H), 362 11-0, 6.19
a, 1H=5.2 Hs), 7,54 (Ltd,)r: 6.7, 6,6 Hs), 7,20 Qdd, 111, ,J2= | a4,
9.3, 2,6 Hs.( )iy 7212 tad- —O—Q—HS—)—~4—7—1—C€“ H-—=90.7
Hs:), 4.59 Sy PH) , zg,tﬂcﬂ_&,allH s'sa_-_Ltl3 9 ilka, -q.a0 (a, 1H, ,.t |s-
13.9 H :a, 3MN%f, m 2Zeymula . 96(&zH), 125 (d, 8H,63 TBYR1 12 cd, 3H,
©3 6.7 Hs), [-09(t; 72 Hz)—1-MR-{PN5LO-9-16)6:6,43-Cs—17-42-737
Cm 2H), 7.21' - 04,78 (8sp, LH 9,9 HC f Hs.), 4.49 (s,
2H), 3.66 Cg, , /.12-1.13 (rr" 2f0, 116 c.d,
6H, = ai Hz.), 0. 3| BAMEspvddy o7 48 G, 88, 882 (s,

1H), 7.45-7.38 (m, 2H), 7.22-7.15 (m, 2H),
4.93-4.86 (m, 1H), 4.47 (s, 2H), 419 (dd, 1H, J =
123 HCI | 13.7, 4.2 Hz), 3.82 (dd, 1H, J =104, 5.6 Hz),
'3.78-3.70 (m, 2H), 3.58-3.47 (m, 2H), 3.42 (d, 1H,
J =13.4 Hz), 3.35-3.31 (m, 2H), 3.23 (d, 1H, J =
13.4 Hz), 3.1 (s, 3H), 0.98 (s, 9H).

oM © '
{{( 9! \)N/\l< H-NMR (DMSO-d;) &:12.78 (br s, 1H), 8.80 (s,
\

1H), 7.57-7.50 (m, 1H), 7.32-7.24 (m, 1H),
7.14-7.07 (m, 1H), 4.92-4.85 (m, 1H), 4.48 (s, 2H),
124 HCl | 4.18(dd, 1H, J = 13.7, 4.2 Hz), 3.81 (dd, 1H, J =
10.6, 5.7 Hz), 3.76-3.69 (m, 2H), 3.56—3.46 (m, 2H),
3.41 (d, 1H, J = 13.4 Hz), 3.34-3.30 (m, 2H), 3.22
(d, TH, J = 13.4 Hz), 3.09 (s, 3H), 0.97 (s, 9H).

oH D
) Yy -
; s A "H-NMR (DMSO-dg) &:12.78 (br s, 1H), 8.79 (s,
TR 1H), 7.58-7.50 (m, 1H), 7.33-7.25 (m, 1H),
. ~ | 7.15-7.08 (m, 1H), 4.96-4.88 (m, 1H), 4.49 (s, 2H),
125 HCl

4,07 (dd, 1H, J = 13,6, 4.3 Hz), 3.79-3.59 (m, 4H),
{ 3.57-3.45 (m, 2H), 3.45-3.36 (m, 1H), 3.33 (1, 2H, J
= 4.6 Hz), 3.10 (s, 3H), 1.15 (t, 3H, J = 7.2 Hz).
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Cm 21-0, 7.21-7,16 Cm 7, H),
(scsp, 1H, .:8S Hz),
1.07-H .a2 Cm 2H),

7.22-7, 14 (Imak2kl)-35]40 (s,

2H) ,
si = 13.0 Hz),

4,47 Cs, 2H),

1.35-1.29 Cm 2H),
":);:12):)) . 0i

012224, 4)" 291, 995; )i3.0:c-)2S

111- 15AR cc@é‘&l&,), c5:. 12..678,55 (,1 H.,

4,15 (d, |

u ft,f),

4.31 (s" HC .1 2H14.15
1.32 ("1, 6H, .3 =6.2 H),

(0,1;-;), 19, 3

Tab 111-1. 1k4R

744-7.27 63, 210,

H,13.9 Hz), 5,35 ((LIR

No. structural
- formula

salt 1 H-NMR

F o o
- L

126

'H-NMR (DMSO-d,) &8:12.47 (br s, 1H), 8.83 (s,
1H), 7.56-7.49 (m, 1H), 7.32=7.24 (m, 1H),
7.14-7.07 (m, 1H), 4.66 (dd, 1H, J = 13.4, 1.6 Hz),
448 (s, 2H), 4.44 (dd, 1H, J = 13.4, 4.2 H),

HCl | 4.25-4.20 (m, 1H), 3.68 (dd, 1H, J = 14.0, 7.0 Hz),
3.57 (dd, 1H, J = 10.2, 4.6 Hz), 3.50 {dd, 1H, J =
10.2, 6.5 Hz), 3.20 (dd, 1H, J = 14.0, 7.0 Hz), 3.20
(s, 3H), 1.20~1.09 (m, 1H), 0.58-0.46 (m, 2H),
0.43-0.35 (m, 1H), 0.35-0.27 (m, 1H).

127

TH-NMR (DMSO~dy) &: 12.78 (br s, 1H), 8.79 (s,
1H), 7.58-7.50 (m, 1H), 7.33~7.25 (m, 1H),
7.15-7.08 (m, 1H), 4.96-4.88 (m, 1H), 4.48 (s, 2H),
4,07 (dd, 1H, J = 13.6, 4.3 Hz), 3.79-3.59 (m, 4H),
3.57-38.45 (m, 2H), 3.45-3.36 (m, 1H), 3.33 (¢, 2H, J
= 4.6 Hz), 3.10 (s, 3H), 1.15 (, 3H, J = 7.2 Hz).

HCI

128

'H-NMR (DMSO-d;) §: 12.77 (br s, 1H), 8.80 (s,
1H), 7.44-7.39 (m, 2H), 7.22-7.15 (m, 2H),
4,95-4.88 (m, 1H), 4.47 (s, 2H), 407 (dd, 1H, J =
13.6, 4.3 Hz), 3.78-3.60 (m, 4H), 3.57-3.46 (m, 2H),
3.43-3.37 {m, 1H), 3.33 (t, 2H, J =4.6 Hz), 3.10 (s,
3H), 1.15 (t, 3H, J = 7.2 Hz).

HCI
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| 2.95-2.35 Cm 110, 2.89 Cs, 610, 1.97 (s, $H). 0.96-0.80 (33, 2H),
0.76-0,62 Cm 210, |6MS0-14) ; 12,908135 (s. 1H): 7.45-7.09 6s, 210,
7 2a 7.15 Cur, 210, 4.70 (;c3p, 1H, J 6,7 Hz), 4.40 (s, 2H), 411(d,
=16, 6 g )5/2212 3 77 1d, 111, n:13.0 RO, 172-3.62 (hrH), 136-3.23
(br so, 0-3.09 (or rd [11). 2.06 (s, 3H), 1.08-1,84 (s in,
11-0, 163 JITTa@l(ebﬁu%]Sl), 117 Cd, 3H, J = 6,7 Hz), 1.00 (d, 3H, J
6.7 Hz). .51-NVR (DMDO-ds) U 12.92 Cs, 1H), 8.62 6, Ny, 3,17 (1.,

1H, J = 5,2[Hz)| 7, 44~2:6%26.3, 2H)s.% R3-7,15 ; 41, OH), 4. 71 (sep,
4H, j= 6.7 K2, | 4. 4(fo¢:sula210 410 {(d, IN, .J13.9 HJNVS50 (d. IN, 135

HA 315--2.98 3. m2H.1.36/ (s, B1-1}, 1,15 Cd, 314, I 07
H), 1.12 Cd, 311 R 9 7 HZ), 1,01 (S BH | =7.2 H). ' H-NWAR
11-1- NVR (nin sol QThS .99 1f7.:38 am 2H), 7,22-7.'15 Cm

2 H), 4,55 (9918 ). a7

4.25-4.19 (h 1W fos! %ﬁ%’@g%ﬁ@é&éw? 3

13.3, 10.3 k&), 3 12 2 3H)°w1r 5 Cd, | 0759 7498m 1 HH)-34- 12 1801 1. 91
5.7 HZ), 120 (d| ' 1*--)41, 14R (NMD1BO. - . | Bl-7@7 (:31102.763.55 &l 210,449 (s, 2H)
7944-7.25 CM. 2W 722-7.15 (M 2H) 5 1 4. 47
G 2w a. 38-1319.2 13 Gm 2H), 4. 2204 _fgb 4&% 9(br§HH)§'95‘(dQH H%);H)

Hz), 3.28 (Aid IN, 3 =9 115, 10.0| Hz), -"*16f23 2‘:9@1“)’"“1‘“5@*)13%‘?2%
211), 1.35 (d, 511, J Hz).1.10 Cd, |aH, OmBHY 3BER). 3H), 258 (O, J SH),HL0 %4
(.9, 3W 0.79 (,t., 8H 3 = 7.5 Hr). F[-SMQ(DNISOQIS)G 12. 41
(1)r a, 1H), 3!90 1H), 7.58-7.59 (9:1,1 W 7.32-725 Cm IN),

7,15-7,08 (m H 1}1 t9 5.6 Hz), 4.49 (94, 211), 4.41-4.23 (m 21-/0,
4.27-4.19 On ﬁl 3.48-3.44 Cm 111),(3.29 (dd, 1H,:: 13,5, 10,0
Hz), 2,12(s.[ 3 » .33 (d, 3H, J =|5.7 Hz), 1.33 (4, 311, J =6.7
Hz), 1.20 (9." [#Q 46 9] [ Tab to stirr f ornmula .1-NWR
(rimso- .1 230 Ja'rtz—( 8.62 (%,

"H-NMR (DMSO—-dg) 81 12.50 (s, 1H), 8.80 (s,

1H), 7.59-7.49 (m, 1H), 7.34-7.25 (m, 1H),

7.15-7.07 (m, 1H), 4.68-4.59 (m, 1H), 4.48 (s, 2H),
130 HC! | 4.43 (dd, TH, J = 13.4, 4.2 Hz), 4.17-4.09 (m, 1H),
3.86 (td, 1H, J = 13.9, 7.0 Hz), 3.67-3.56 (m, 2H),
3.52-3.41 (m, 2H), 3.34-3.22 (m, 3H), 3.09 (s, 3H),
1.20 (t, 3H, J = 7.0 Hz).

'J‘;Hi TH-NMR (DMSO~d;) 6: 12.97-12.84 (br m, 1H),
=(\ 8.76 (s, 1H), 7.58-7.50 (m, 1H), 7.38-7.25 (m, 1H),

NN g~ CHs

7.15-7.08 {(m, 1H), 4.92-4.85 (br m, 1H), 4.48 (s,
2H), 3.98-3.84 (m, 2H), 3.67 (dd, 1H, J =10.1, 5.6
Hz), 3.59 {dd, 1H, J =10.1, 7.7 Hz), 3.28 (s, 3H), ]
| 1.48 (s, SH).

131 HCI
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111), 8.10 (q, 1H J 4 Hz). 7,53(td, FH 9.6, 845 H ), 7.28 (sidd,
1H J r) 10.2, 9.5, 2.6 Hz), 7Al 0:64,111, |25, 1.1 Hz), 4. 891.8ep,
iH J 3 6,7 H), 4,49 Cs, 2H), 4.06 (d, 111., J -3 13.93.78(4 111, J
= 133 112),;2553(4 3H, LI :3 4.4 Hz), 1.95(8, 3H. 1.13 C(1, 391, 6.7
HZ). 1.08 (6. 3P, d 6.7 Hz). ' H NVR (ENBO-35) 5 12.90 (hr z, 1H),

852 (a 111)[Ta31e01(§711H, J4.4 Hz), 7.53 (to% I H, ..13) 65 Hz), 7,28
(ddd. 111, J ), 10.2, 9.5, 2.43 Hz), 7.11 114, 38,6, 23,1.1 Hz), 4.69
(aep, 11-i, [J z[ 6.7 NC Hz), 449 Cs, PH), 4.06(4 1H d = .33.9 Hz):
338 13, | H| ) 11 1879uckgyal 2. pelt B11, J m 4. 41 k) 1,95 (s
3H), 1,1$ (d, 3H, d =8“7°Hz), 108(d,3H J 3. 6.7 Hz). 1H Nit4R.
3"Th(1510-d|™) & 12.88 (1.8- a, | H, 882 Cs, 1H), 7.45-739 (rn, 2H),

|

7.22-7.16 1/ria 211 4 77, (5. ep, 1H 8l 9 ru) 433- 4. 59 (as 1H),

4.47 Cs. 2E17, 1B9- @1 427 116,6.9 %%% 1.19 3H, J 3--
6.9 Hz), 0,96 1a, \9 )ﬁ) (o. 7D MPGDES-els & 1fﬂ)<br8"®cﬁg@és
1H), 7.45729 On ro 7 21- D), 456-7B-(A7R), (.50P25 hRH) " 6,|7
Hz): 4.50- 443 ( : 3. 8B, 877 N 2
1100, 1150 P, 1 , 7 Hz) 18 i.Bﬁ% 73&&&115)%99—4%%\( %—1)(&9&%347?
1-32), (d, 2H™Ur 6.7 Hz).. (L) IV53 d*-"-'-u‘@)‘”’fé%é“kb‘?‘ E 14512588 s,

1H), 7.44-1337.02-7.16 on 21-0, 4|63 (|HVpou, 2= 1B, B HL ). B iz, )=
4."H.:), 4.47 20-1), 4,41 (thi, 138, Jlseﬁaiz)z};@mm)d,_e%@;”ﬁ%gﬁ J(=m

11.-), 3.48|(dd| IN j10,6, 5:3I-443.69 d, 1H, Jr 10. .8 HzZ),
3.21 (s, 3W 228-2.11 Cm 43-0, 1.77-1.6 2W
F od 0
Peten
\% sx;i\ﬁ)m "H-NMR (DMSO-d,) &:12.48 (s, 1H), 8.80 (s, TH),
i “<\NJ¢ JSH 7.57-7.50 (m, 1H), 7.32~7.25 (m, 1H), 7.15-7.08
{m, 1H), 4.67 (d, 1H, J = 13.1 Hz), 4.51 (sep, 1H, J
133 HC! | = 6.8 Hz), 449 (s, 2H), 4.34 (dd, 1H,  =13.1, 3.7

Hz), 4.00~-3.93 (m, TH), 3.57 (dd, 1H, J=11.4, 3.7
Hz), 3.37 (dd, 1H, J=11.4, 8.3 Hz), 1.29 (d, 3H, J =
6.7 Hz), 1.28 (d, 3H, J = 6.7 Hz).

Q N/L‘/ TH-NMR (DMSO-d;) &:12.88 (br s, 1H),
5.
F ._<\ --! i

8.83-8.80 (m, 1H), 7.69-7.50 (m, 1H), 7.33-7.24
(m, 1H), 7.16-7.08 (m, TH), 5.01-4.90 (br m, 1H),
134 HC! | 4.60-4.50 (m, 1H), 4.49 (s, 2H), 3.87-3.63 (m, 4H),
1 1 3.57-3.46 (m, 2H), 3.35-3.30 (m, 2H), 3.12-3.10

‘ ' (m, 3H), 1.59-1.48 (m, 2H), 1.15 (d, 3H, J = 6.7 Hz),
E | 0.91-0.78 {m, 3H).
|
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3H NMR (69./1RO-dg) 19: 12.4s,9.85 Ks,

7.22-7,15 Om 2H),

4.44-4,34 ; 3-0,

Hz) ,

3,41 ((3]4%

1.63-1 49 (m

2H) ,

1 FE), 7,44-7,V 1)-s, 21-0;
4.85 (dd, 1H,r 13.7,1.5 Hz), 4.47 Cs, 37.:.H),
-2.3-1), 4.20-4,13 Cm 1W 8.47 Cdd,Jr. 10.4, 4.6

131,10.4. 7,3 Hz),
73

30. 1

=la,0 Hz),

3.21 (s,
C 73, 13-9, 7.3:1-7 7.5
1-1- MAR (6161L36-4-Psa; am {8, 111),
4.70 (1.1H,

7.

4A7 (9, 2M),

‘I‘Iﬂ

33-0, 1,05-1.72 Em 610,
'Lab 21,113:11. No,
45-7.37 (M 7.23-7,15 (ifs,
4.33.-4,27 Cm 260,

2

3.73-3.61 99
Hz), 1,26-1
0.42-0,27 (m

11\13

)3, 49-3A1L—(m

1H)5uc@ub9- 0. 60

21 1\

1Y,

(99t

forppas 6194R (qwslo-

o,

111), 0.54-0.4599. 1H),
4) a: 12,87 8% 111). 850

1745-7,37 (m
3.98 (1, IH
(3, 3M,

n—7-

12.

7.0

135

136

7_ Cra
J.J T <l= 1),

3.52 (4,

211

3
. 10- -

HCI

61z,

A 1 {1 1 1L} oY
421 (1, 1H,

J=13-9Hz);
7,0 Hz), 2.50 cs, 6H), 2.01

t'H-NMR (SO-42 5 112.89 (br s, 1H), 8.81 (s,
1H), 7.59~7.50 {m, 1H), 7.34-7.25 (m, 1H),
7.16-7.06 (m, 1H), 5.03-4.92 (br m, 1H), 4.59-4.50
(m, 1H), 4.49 (s, 2H), 3.73-3.54 (m, 4H), 3.26-3.23
(m, 3H), 1.61-1.45 (m, 2H), 1.15(d, 3H, J = 6.7 Hz),
0.91-0.80 (m, 3H),

HClI

'H-NMR (DMSO-d;) &:12.96 (br s, 1H), 8.82 (s,
1H), 7.59-7.49 (m, 1H), 7.35-7.24 (m, 1H),
7.17-7.06 (m, TH), 5.04-4.91 (m, 1H), 4.49 (s, 2H),
4.30-3.57 (m, 5H), 3.27~3.22 (m, 3H), 1.87-1.69
(m, 1H), 1.17(d, 3H, J = 6.8 Hz), 0.97-0.79 (m, 6H).

137

HG}

TH-NMR (DMSO0-d,) 6: 12.42 (br s, 1H}, 8.71 (s,
1H), 8.23-8.17 (m, TH), 7.58-7.50 (m, 1H),
7.33-7.26 (m, 1H), 7.157.08 (m, 1H), 4.58 (sep,
1H, J = 6.7 Hz), 4.49 (s, 2H), 4.43 (dd, TH, J =13.0,
1.3 Hz), 4.31 (dd, 1H, J = 130, 3.0 Hz), 3.97-3.91
(m, 1H), 3.45-3.36 (m, 1H), 2.97-2.86 (m, 1H), 1.80
(s, 3H), 1.34 (d, 3H, J = 6.7 Hz), 1.27 (d, 3H, J = 6.7
Hz).

138

HCI

TH-NMR (DMSO0—d;) &: 1249 (br s, 1H), 8.72 (s,
1H), 7.88-7.83 (m, 1H), 7.57-7.50 (m, 1H),
7.32-7.25 (m, 1H), 7.15-7.08 (m, 1H), 4.57 (sep,

| 1H, J= 6.7 Hz), 4.49 (s, 2H), 4.38-4.28 (m, 2H), |
| 3.99-3.92 (m, 1H), 3.38-3.29 (m, TH), 3.04-2.95
(m, 1H), 1.38 (d, 3H, J = 6.7 Hz), 1.29 (d, 3H, J =
6.7 Hz), 1.08 (s, 9H).
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1:H), 8.67 (s, 1H), 7.45-7.99 (9:, 2H), 7.112-1.15 (a:, 215), 4.49
(9, 2H), 4,19 (1, 1)4, = '10;9 Hz); 3.92 (d, 111, 2 13.9 Hz),

3.90-526 (br FR 9H), 3.93(dqg.iH U= 14.0, 70 Hz), 3,49 (dg, 111 3 =
14,0, 7,0 %)455 .12-2 29 (hr it 1H), 2.01 Cs, 21-1), 1.96-1,43 96,

4140. 1.09 - 7.0 H), 1, will?: 'H 441,441, (40.9130-4)
a 13JO(hr aTabky, 13357 Cs, 1H). 7.45--7.37 (m 2E0, 7.22-7.15 Cm
240, 4,72 0940, 1 H. J 3: 3.7 Hz), 4.48 (5.;., 2H), 4.1a (d, 1H, J
14,4 Hz), 2,91 (d, 141, J 3. 14 4 Hz), 94 Ow 3, 4,1H), 3.42 93

2H, J = 5,3|Hz)| an3)4)uct3.05-2.92 @git 19, 240, 2. QZ 3-, SH, la, |3
(4, 344,3--|8°7| Hz), farmBal51. SH, |3 = 6,7 Hz). (DNBOMR1,); 13,03
(49- 4 1H), [9,5R (s 1H). 7. 46-7,S8!( 2HO, -7, 23-73(m—2H),4.75

N 1
(sep, 141, = 6,7 Hz) 4. 49 (3, O 406|(d, 141, J 14.4 Hz) 3 34 ([d.
aH 6.

}1‘119 r- 14,4 hz Sﬁmy‘* (« =K "H—NMR](§MSO—d,,) § 13 18 (br s, 1H) 847 (s,

\ 1H), 7.67 (s, 1H), 7.46 (td, 1H, J=8.8, 6.6 Hz), 7.25
(ddd, 1H, J = 10.4, 9.3, 2.6 Hz), 7.08 (tdd, 1H, J =
8.8, 2.6, 0.9 H2), 4,79 (sep, 1H, J = 6.7 Hz), 4.21 (s,
2H),3.79 (d, TH, J = 139 Hz), 3.74 (d, 1H, J = 146
Hz), 3.68 (d, 1H, J = 13.9 Hz), 357 (d, 1H, J = 14.6
Hz), 2.75 (s, 3H), 1.81 (s, 3H), 1.67 (s, 3H), 1.22 (4,
3H, J =6.7 Hz), 1.17 (d, 3H, J = 6.7 Hz).

F H o

Q% ;’I%HLN’J\ 'H-NMR (DMSO~d,) &: 12.42 (br s, 1H), 8.71 (s,
5 = N\_)ﬁ

" \N/L HN\rO

-hc;o

139 HCI

1H), 8.22-8.17 (m, 1H), 7.57-7.50 (m, 1H),
7.33~7.26 (m, 1H), 7.15-7.08 (m, 1H), 4.58 (sep,
1H, J = 6.8 Hz), 4.49 (s, 2H), 4.43 (d, 1H, J = 13.0
Hz), 4.30 (dd, 1H, J = 13.0, 3.0 Hz), 3.98-3.91 (m,
1H), 2.96~2.86 {m, TH), 2.56-2.50 (m, 1H), 1.80 (s,
3H), 1.34 (d, 3H, J = 6.8 Hz), 1.27 (d, 3H, J = 6.8
Hz).

"H-NMR (DMSO-d;) §: 12,84 (s, 1H), 8.82 (s,
jj)\!‘/ 1H), 7.45-7.38 (m, 2H), 7.23-7.15 (m, 2H),
\N, N 4.99-4.91 (m, TH), 4.77 (sep, 1H, J = 6.8 Hz), 4.47
(s, 2H), 3.84 (dd, 1H, J = 13.8, 4.1 Hz), 3.75 (dd,
1H, J = 13.8, 1.7 Hz), 3.66 (dd, TH, J = 10.4, 6.0
Hz), 3.59 (dd, 1H, J = 10.4, 7.5 Hz), 3.50-3.34 (m,

2H),1.17(d, 3H, J=6.8 Hz), 1.16 (d, 3H, J = 6.8
Hz), 1.02 {t, 3H, J = 7.1 Hz).

140 HCI

141 HCI
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SH, 3 = 6,7 H), ' 41- MAAR 031480-4d a: 295 (hr 3, 1H), 9.69-9.64
94-3 1 al). 7.45-7,39 (m 2H), 7,22-739 (m 241), 4.63 (sep, 1H, 3 =
6,7 Hz), 4 49 (3. 2H) 4.234.15 311- 41 1H) 4.11 rd IHa 9 }1-''
d, 1H @15% Hz) 3.89-8,88 (br rn, 140, 3.46-2436(br2H),
8. 341- 2, 83 h 1H), 2.09-2.09 Om SH), 2.02-1.55 (br m 2H), 1,21
Cm 6H), [ Tleb lai [L KOJ. ".114MAR . 11: 14, 130-ddas77,44-7.33 Cm 2.H),
1.2$-715Cm 2 4.72 (4, 111,12.2 Hz), 4.47 (4, 21-0, 443-433
a, (r.g;. IF)|, 3/57- 3%0 %W 2,47-%1.40(|n 1w 322(s 3i.
124314" . ; g,]NOHz) @‘f‘ ICm 1150,°(0. 53 (m 10'H5MMB, 43 (i n 1H),
0A4-41,36 Cm__1 32-0.24 Cm ¢ '|—|-14\/\1R((1\|4'2a.--_d;_ﬂa1 _____
13.31 (he s, 11t 0,F 3, 43 CS 11 , [71.59.+7,49 en, | .14), 7.38-7 12
1/ 4, 7.20-7,05 (p 1112L1 4 37 4.73 On, 114), 4.,48(s, 2141.
4332--3.83(m 1H A\ %80 ( J 3 1317 sz%, 3:11 (4, INJ "4 137
Hz), 341-3.32. cm’ 1.1 85 310, 2, 17HPMGPMSORd 0 B42 G s IDPET (4
3W 1-23 (4, 311, BN 7.DHz) (L. 17 (), 7815 (3 1H7LB- M (OM (t, | 74
Hz), 94-44 |\MR (1, 1W 10-4)12.93 (4r 13, 714151)7,07@,3{:}3'4(9554_91](%)1,@,4_614(5”,2
4. 7.23--7, 11?2 el 2.0-GC, 4,439 HCl | 1H,J = 6.8 Hz), 449 (s, 2H), 3.84 (dd, 1H, J = 13.7,
40 Hz), 3.78-3.73 (m, TH), 3.69~3.56 (m, 2H),
3.50-3.34 (m, 2H), 1.17 (d, 3H, J = 6.8 Hz), 1.16 (d,
3H, J = 6.8 Hz), 1.02 (t, 3H, J = 7.1 Ha).
; U 'H-NMR (DMSO—~d) &:12.85 (br s, 1H), 8.80 (s,
1H), 7.58-7.50 (m, 1H), 7.33-7.25 (m, 1H),
5, 0
R SENE 7.15-7.08 (m, 1H), 4.99-4.92 (m, 1H), 4.77 (sep,
: 1H, J = 6.7 Hz), 4.48 (s, 2H), 3.84 (dd, 1H, J = 13.8,
143 HCl -
4.1 Hz), 3.79-3.68 (m, 2H), 3.65 (dd, 1H, J = 104,
7.9 Hz), 3.56-3.44 (m, 2H), 3.38-3.34 (m, 2H),
3.30-3.22 (m, 2H), 1.17 (d, 3H, J = 6.7 H2), 1.16 (d,
3H, J = 6.7 Hz), 0.91 (t, 3H, J = 7.0 Hz).
F ot
i O NJ\ "H-NMR (DMSO—-dy) &: 12.82 (br s, 1H), 8.81 (s,
\ % 5. n\) 1H), 7.52~7.38 {m, 2H), 7.26-7.21 (m, 1H),
_<\rr']’|‘ o~ 5.00-4.94 (m, 1H), 4.77 (sep, 1H, 4 = 6.9 Hz), 4.49
144 HCl | (s, 2H), 3.84 (dd, 1H, J = 137, 4.0 Hz), 3.75 (dd,
| | 1H, J = 137, 1.2 Hz), 3.66-3.54 (m, 2H), 3.25 (s,
| | 3H), 1.16 (d, 3H, J = 6.9 Hz), 1.16 (d, 3H, J = 6.9
I Hz).
1 . ! | |
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(SC12, 1Rd, 4.43(,4, 2H)44.241, bR

4.02 (4, 1:4,113,9 Hz),

Table 1.-58 |
9t-7.15 (rq

3. 14- 157 (br
311).
7756-7,50 (41, 1H),

=

11-

I H,

j

r, .,

& 72 Cd.1:1C? H31.

S 12.89 (be s,
14.70 8. 10, 422-530 (.br (3, HCO4H,
1,7 110, 3:74 Cd.
1.19-[I'a00.¢( R-41]' H- NVR (DML30-8,)13.30 (.3, 1)0, E3.50 (s,

), f

715-7.25 C.,m 110,

9H\

348- 3.

13,

1341, 4..11-3J32 (Ss-2
,C a.34-3.401141, .:.99310,
L71 145-731 03, 2H), .7
4.00J = 113 Hz),

114 Cs, 3H), 2.00 (,s,
11).
:31, :111 450-4.74 (m 110,

-0,

0 Hz),

4.47 (4, 2H),—175
3H). 174(s, B1-)
'H NVC- 2 ( DMBYB) -
2.1), 4)72-4.05

1 %ﬂr&zturgﬂ 3(5:
(3 fQ@mQ@ (s.

1,

110

0. 5k

/1/1,7 (2

_Qn(
3aTlt
)

123

1

H=

m-— 210, 2S4(,3H), 2.57 (s,
M), 1,15 (d ML J50.7 Hz).
2.35 Cs, 211 NMR20-7.48 (, 3

[ L ) QQ’D’DQAM 05 H)

w

12]
ti,

3.31-3,34 (m
71-0, 101 C

145

F

L 10,

3 51- 33
1

\NL

(3,

\v
(
. N

=PJ LI "

3111,

193.

HCI

y II} Iy IJ » JET AT AV e g | l} .

341 M 3)0, 7.54-2.45 (m
3 10). 1.15 (8, 318, .153.7
W 'H-NMR (DMSO-d,) §:12.45 (br s, 1H), 8.85 (s,

1H), 7.58-7.50 {m, 1H), 7.33-7.25 (m, 1H),
7.15-7.08 (m, 1H), 4.71-4.65 (m, 1H), 4.49 (s, 2H),
4.38-4.27 (m, 2H), 4.17-4.11 (m, 1H), 3.50 {dd, 1H,
J =105, 4.1 Hz), 3.39 (dd, 1H, J =105, 7.7 Hz),
3.20 (s, 3H), 1.78-1.59 (m, 2H), 1.25 (d, 3H, J = 6.8
Hz), 0.86 (&, 3H, J = 7.4 Hz).

146

W

HCI

TH-NMR (DMSO-dg} &: 12.48 (br s, 1H), 8.83 (s,
1H), 7.57-7.50 (m, 1H), 7.33-7.25 (m, 1H),
7.15-7.08 (m, 1H), 4.65 (dd, 1H, J = 13.5, 1.1 H2),
449 (s, 2H), 4.38 {dd, 1H, J = 13.5, 4,1 Hz),
4,15-4.03 (m, 2H), 3.50 (dd, 1H, J = 10.1, 4.2 Hz),
342 (dd, 1H, J =101, 7.1 Hz), 3.20 (s, 3H),
1.83-1,73 (m, 1H), 1.63-1.53 (m, 1H), 1.33 (d, 3H,
J =6.8 Hz), 0.91 (t, 3H, J= 7.4 Ha).

147

HCI

'H-NMR (DMSO—-d;) &:12.85 (br s, 1H), 8.81 (s,
1H), 7.59-7.49 (m, 1H), 7.33-7.25 (m, 1H),
7.16-7.08 (m, 1H), 5.05-4.86 (br m, 1H), 4.60~4.50
(m. 1H), 4.49 (s, 2H), 3.87-3.56 (m, 4H), 3.25-3.25
(m, 3H), 1.54~1.50 (m, 2H), 1.15 (d, 3H, J = 6.5 Hz),
0.91-0.80 {m, 3H).
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3H, .3:(,;5.7 '));--NMR (DMB:-.1-31,1 6 1110, 3.54 (s.. 0,5W 0.50
(3, 0,51:),(s, 1H)'4,-7.;31 | OM 210, 431-4.55 0(i,
111), 490 (3, 213), 1.1.07 &3 ift,K13,9: 5.3 H4, 3.36-3.55 Cm G d,
IN, 7.4- 36[5}4%833 06, (3, 3H) 2,563-2.49 (6%.1):), 2.02. (6, 1.5H),

.0<,:--1 .57 Cu: % 1, 73 [ Tab 1.E? .1 -4. (bMB30- 6) a)
13.20 (hr s[Ta?lﬂ) -82 4(si “H), 7.B7":::,,111), 7,35-731 (r, 2F
7.15-311 Cm 2H), 4,el-434 (m H) 4,10(4, 211), 339-3,65 Cm 3H),
3.57 (13, 1H @144 -1z), 27i¢( H 1,61 (4, 3163 Hz)-

R (Di so-ds) |ap [12. G(Ptgpxtwallkl) “ahsy | 1H), 7, 661%_4Q,MR1W 735-7, 30
(rn, 2W 7.17-3/ 11 200G 4.33-4,86 Cm 1H), 4.12 ("a, 210, 4.06

(ddi 111; c .0)117 4.2 Hz), 321 (@1, IH dzr.23.7 Hz), 3.)7 Cdd, 1H,
10,5, 7.9 Hz), ab5%$-s3n. 3i4:z

ir:10,5, 5.7 H 306(|§3H01H i .) 10, . , . .
3,33-3,27 Cn 3W o ( 10-1. 04 (n, 111), 0.55--0A6 Cm
211): 0.30-0, 26 w TH-NMR (DMSO—d,) &: 1287 (br s, TH), 8.81 (s,
1H), 7.58-7.52 (m, 1H), 7.32~7.27 (m, 1H),
7.16-7.07 (m, 1H), 5.06-4.80 (m, 1H), 4.49 (s, 2H),
4.32-4.20 (m, 1H), 3.90~3.57 (m, 4H), 3.26-3.24
(m, 3H), 1.87-1.69 (m, 1H), 1.18-1.10 (m, 3H),
0.97-0.79 (e, 6H).

148 HGI

o N \) 'H-NMR (DMSO-d;) 6:12.79 (br s, 1H), 8.90 (s,
: 1H), 7.58-7.50 (m, 1H), 7.33~7.25 (m, 1H),
7.15-7.08 (m, 1H), 4.97-4.88 (m, 1H), 4.84-4.74
149 HC1 | (m, TH), 4.49 (s, 2H), 3.81 (dd, 1H, J = 1355, 3.7
Hz), 3.63 (dd, 1H, J = 13.5, 2.2 Hz), 1.39 (4, 8H, J =
6.6 Hz), 1.19(d, 3H, J=6:8 Hz), 1.16 {(d, 3H, J =

6.8 Hz).
F oH
4/ ﬁ\jj\ . TH-NMR (DMSO~d;) & 12.44 (br s, 1H), 8.85 (s,
<\;,N > l\ 1H), 7.53-7.37 (m, 2H), 7.26-7.19 (m, 1H), 4.66
(dd, 1H, J =13.5, 1.5 Hz), 4.51-4.43 (m, 1H), 4.49
150 HCI | (s, 2H), 4.38-4.32 (m, 1H), 4.23-4.17 (m, 1H), 3.49

(dd, 1H, J =104, 4.4 Hz), 3.39 (dd, TH, J = 10.4,
1.5 Hz), 3.22 (s, 3H), 1.30 (d, 3H, J = 6.8 Hz), 1.29
(d, 3H, J = 6.8 Hz).
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4.24-4.16 (0), 1W 416(s. 2-1),3%7 (4(1 10). $,)04.2,. 701%$3.60 K dit

a.47 0.-;4 ,??2:':';7.08.21) f 0.66-2.40 Cni, 2140, 0,41---0"11(;Th -;

Hl, ;H).. No. 11-1-14MR (1./MBC)-(3) 6: 12.30 (ht.114), 3.9S (s,

TH), 738 Ksjo4bd)), 7.34-7.81 C', 2H), 7.16-7.11 ",333, 21-0, 4,Cl (4,

1H Hz), 4..42 cid 1H, J=1" 4,2 Hz). 4.24-419 (m 1H), 4.19 ("o, 2H),

21,0 /11, jLT= (1r437} 1 Hz), 2.60 (54, 111, i=10,3, 4.2 Ha), 0,52

(45, 1H,1/41:(10,0, 9.4 Hz), 3.4Z--3.30 (M 2H), '10 (41, 1H

,,1,17,0 Hz)|, 116-1.11(H), (t 2H, [c1=7/0 Hz), 056.--0A6 Cm 2H),

0, 414137 (i 6,NdlH), OS%gg (n 1 1826 | 1HNVR( DVSCdegym®: 1239 Cor

1H), 338 C., |H, 7.5 (524, 1H ti 8.4, |7$) H 2, (44. 1H, 11, 4. 21,1

Hz.), 934 (t|d, 1H, , - 211 Hz), 4.9'7-4.93 Cm 1H), 4,79-4.72,1H), 4.33

(,3, 4.06 (O 2H, ~ —7"0 Hz 339-3.95 (m 2H), 3.91 (dd, 1H, j=1 (LB,

5.7 Hz), 3.85 (dd; WHZy 3. 23 (FBNMRS(DM§0—ﬁa)(§112(8ﬁ-1231-1m .70

HzHg, 411 (lg [ gl—{)s?’ ) ﬁ(fs { H, ol 1=2ﬂ_I , 112 7.85 (s, 1H), 7Mt-ﬂ91(m 1H), Tho- idﬁl

) ’ ’ ) ) I )

) 3.8 1R | HD 2v 13 513, Hr):lﬂ% E33r0 3 of M Qi25028, f1)S-
4.84-4.70 (m, 1H), 4.21 (s, 2H), 3.82-3.55 (m, 2H),
3.15-2.96 (m, 2H), 2.08 (s, 3H), 1.17-1.09 (m, 6H).

F_ o
5:%\ o /LHKT/C”: H-NMR (DMSO-d,) 8: 12.77 (br s, 1H), 8.43 (s,
. {%ﬁi - 1H), 7.68 (s, 1H), 7.50~7.41 (m, 1H), 7.29~7.20 (m,
152 ° Z;J HC!l | 1H), 7.11-7.08 (m, 1H), 4.24~4.16 (m, 1H), 4.22 (s,
2H), 391 (d, 1H, J = 13.9 Hz), 307 (s, 3H), 2.89 (s,
6H), 1.92 (s, 3H).
A aH T\
FQ o ;g : "H-NMR (DMSO-d;) 8: 12.64 (br s, TH), 8.53 (s,
U % ,{1 1H), 8.34-8.23 (m, 1H), 7.68 (s, 1H), 7.50-7.40 (m,
o 1H), 7.30~7.20 (m, 1H), 7.13=7.02 (m, 1H), 4.23 (s,
153 HCI
2H), 412 (d, 1H, J = 14.1 Hz), 4.01 (d, 1H, J = 14.1
Hz), 3.17-2.97 {m, 2H), 3.03 (s, 3H), 1.87 (s, 3H),
0.99 (t, 3H, J = 7.4 Hz).
F oH
{“% N \leJ\ 'H-NMR (DMSO-dy) &:12.32 (s, 1H), 8.79 (s, 1H),
A ch e 1.58-7.50 (m, 1H), 7.32-7.25 (m, 1H), 7.16-7.08
g N':n (m, TH), 4.60 (d, 1H, J = 13.0 Hz), 4.55 (sep, 1H, J
154 | HCI |=6.8Hz), 448 (s, 2H), 4.35 (dd, 1H, J = 13.0, 3.0
Hz), 4.27-4.20 (m, 1H), 3.26 (dd, 1H, J = 13.7, 10.5
Hz), 2.99 (dd, 1H, J = 13.7, 3.0 Hz), 2.87 (s, 3H),
2.84 (s, 3H), 1.30 (d, 6H, J = 6.8 Hz).
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'11-HWR (DMBO--3:12.50 ibr a, 1H), 4,02 Cs, 1H), 7.43-7.30 (m 11 Cm
21-0, 4,78 (d, 1H, J=13.3 Hz), 447 (z, 21-1), 4.30 (dd..111, J=13.3,
4..11 Hz) 4.21-4.14 (m 11/), 3.83 (sr t, 114 jr:(1,8 9
(m111). %sa ()j 31-1, Hz).1.45 (d, 311, .3=99 Hz), 1,04 (4, 13H
t 148, 91z.) (d, 3H :1(416.9 Hz).. 'WNWR (DMVBO-q1240 (hr s,
-111), 4, 94T(ab1@11)5147.47 (4,1H), 749-7.31 (91, 214, 7.14-7.13 (m
2.11), 4.59, (hr ri, 1H jr:13.3 Hz), 441 (dd. 1 H '42 44, 4,1 H),
4.20 (s, 211), B#.12-4.09 Cm 1H), #39-3.94 Cm IN. 3M-3.90 Cm 2H),
0, 41- 3. 34 Ngll) stgcnud (9/, Haltl, 20 t aN, . 4idnRirHz), 947 et .
33-f, Jr=7,01-ff PFUNVR( DL, 41. 40- 4)[1240 9z, 1H), 4.39 Cs, 1110,
7.89 Cs, 1/1), 234730(m 2H), 7. 17-17,11 Cm 2H), 4.72-4,95 (m
110, 420 (z$ 4H), 4,20-4,989(91, 1H), 4., = ,
3,40-3.30 (m 4 75(4 44° lﬁi). b 12-2 Qg‘y%nslol\hf? Fiea et m>88§|—§
1.14 id, 3H,| J.g6, N2 (d, BH, T3P 2 12750 209 1 1 1 NVR
(DNISO-d,) 6,1283 (5 , 13.52bN)|  TVI N)og-131 G4+7.207 Gen. 1121y 6.9 PDB+43 .| 12

4+

1H)

?:'1 §W 7L11:’37;;-1F 65 (gn41131)252H) :HJCI Cs, 28b 844 b 5133= Rl CGARE), 6 78L46b (d,
’ o e ) (m (m, 2H), 3.64 (dd, 1H, J = 10.5, 7.7 Hz), 3.58-3.45

(m, 2H), .34 (t, 2H, J = 4.6 Hz), 3.11 (s, 3H), 117
(d, 3H, J = 6.9 Hz), 1.16 (d, 3H, J = 6.9 Hz),

- ) oH o J\ TH-NMR (DMSO—d;) &: 8.84 (s, 1H), 7.58-7.50
\___% \“‘N\/’f (m, 1H), 7.33-7.25 (m, 1H), 7.15-7.08 (m, 1H),
s
o 4.62-4.53 (m, TH), 4.51-4.45 (m, 3H), 4.32 (dd, TH,
156 N—N HCl

J=13.1, 3.4 Hz), 4.26-4.18 (m, 1H), 1.27 (d, 3H, J
=6.9 Hz), 1.26 (d, 3H, J=6.9 Hz), 1.21 (d, 3H, J =

6.4 Hz).
. ) ;ﬁih’ﬂm TH-NMR (DMSO—d,) 8:12.96 (s, TH), 8.56 (s, 1H),
Q s It ' 7.53-7.19 (m, 3H), 4.80-4.66 (m, 1H), 4.50 (s, 2H),
157 NS HCl | 415 (d, 1H, J = 14.3 Hz), 382 (d, TH, J = 14.3 Hz),
|
Oty 3.08-2.83 (m, 6H), 2.04 (s, 3H), 1.18 (d, 3H, J= 7.1
Hz), 1.1 (d, 3H, J = 7.1 Hz). '
i
N E L
Y I, "H-NMR (DMSO~d;) 8:12.35 (s, 1H), 8.75 (s, TH),
d "<\N_.‘N Hl.if,,,o 7.57-7.49 (m, 2H), 7.32-7.25 (m, 1H), 7.15~7.08
! (m, 1H), 4.61-4.53 (m, 2H), 4.49 (s, 2H), 4.40-4.33
158 HC!

| | (m, 1H), 4.00-8.93 (m, 1H), 3.21-3.12 (m, 1H),
3.02-2.92 (m, 1H), 2.90 (s, 3H), 1.30 (d, 3H, U = 6.7
Hz), 1.28 (d, 3H, J = 6.7 Ha).
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113-105 Cm IN), a81-3.74 rm 2H), 2j30(, 1,132.--124 Cm 111),
1,75-1,51 (m 311), 1,15 (d, e,51 1H), Bao (br t IN - Hz), 757 Cs,
1H), 724-720 (in, 2W 7.16-7:11 Cm 2}-0, 4,7a-4.66 (rgs, H), (ts,
2H), 4.11 (dyehl-it jr-113.7 Hz), an -111, J=13.7 Hz), 3.13-2.99 Cm
2F0, 1.923H), 1,14 (4, 32t j::13.7 Hz), 1.10 (d" 3H97 Hz), 199 (t.
{tH HZ).. [Table 1-MEV R (DM S0-44) c 12.85 Gas, 190, 3, 1
H'., 7.45-7.43 (m | H), 7.42-720 (m 3H), 4.98-4,93 Om 110,
4.30-4.73 Cnj 1H), 4.50 Cs 1-0, $.34 (49, 114, Jri3,3, 41 Hz),
3.75(brd, 1 HioJr-1323: ;gﬁugabe,t ddsai14, .1=10.4. 'BNEiHz), 3.57
(lid, 1H, :3:104 7.5 3.25 Cs, 3H), 1.17 Cd, 3H, .1=2.3 Hz),
1.15 (d. 3H|4=2,0 Hz),

. ML "H-NMR (DMSO—d) &: 12.39 (br s, TH), 8.83 (s,
Q B i 1H), 7.58-7.49 (m, TH), 7.32-7.25 (m, 1H),
s A,
- X 7.15-7.08 (m, 1H), 4.56 (sep, 1H, J = 6.7 Hz), 4.49
T (s, 2H), 4.42-4.28 (m, 2H), 4.26-4.18 (m, 1H),
159 HCl

3.41-3.36 (m, 2H), 3.04 (s, 3H), 2.83 (t, 1H, J = 6.7
Hz), 1.34 (d, 3H, J = 6.7 Hz), 1.29 (d, 3H, J = 6.7
Hz), 1.00 (d, 3H, J = 6.7 Hz), 0.99 (d, 3H, J = 6.7

Hz).
g " TH-NMR (DMS0—d,) &: 12.67 (br s, 1H); 853 (s,
e e 1H), 8.12-8.02 (m, 1H), 7.67 (s, 1H), 7.49-7.40 (m,
F \S ] \u‘:jf 1H), 7.29-7.20 (m, 1H), 7.12-7.02 (m, 1H), 4.22 (s,
160 NN HCI
L 2H), 4.07 (d, 1H, J = 14.1 Hz), 3.99 (d, 1H, J = 14.1
Hz), 3.03 (s, 3H), 2.60 (d, 3H, J = 4.6 Hz), 1.86 (s,
3H),
R o o "H-NMR (DMSO—dg) 6: 12.76 (br s, 1H), 8.41 (s,
@% Sﬁ\ﬂ’% 1H), 7.66 (s, 1H), 7.50~7.40 (m, TH), 7.29~7.20 (m,
s e Hﬁjfn/\w, oy | 1H 712708 (m, 1H), 4.22 (s, 2H), 4.17 (d, TH, J
b, =13.9 Hz), 3.91 (d, 1H, J = 13.9 Hz), 3.46-3.17 (m,
2H), 3.06 (s, 3H), 2.84 (s, 3H), 1.90 (s, 3H), 0.99 (t,
3H, J = 7.4 Hz),
R oH O .
e °% e, H-NMR (DMSO~dg) &: 12.71 (br s, 1H), 8.52 (s,
A “‘gﬁf \ 1H), 8.31-8.22 (m, TH), 7.67 (s, 1H), 7.50-7.39 (m,
o TN
L 1H), 7.31-7.19 (m, 1H), 7.13-7.03 (m, 1H), 4.22 (s,
162 | HC! | 2H), 414 (d, 1H, J = 13.7 Hz), 3.99 (d, 1H, J = 13.7

| | Hz), 3.66-3.28 (m, 2H), 3.15-3.00 (m, 2H), 1.89 (s,
3H), 1.11 £, 3H, J =74 Hz), 099 (t 3H, =74
Hz).

169



1H NVR (6MBO-ds) 6:: 12,5 1H), 7,51 C, 1H J=3.3 Hi), 7.45 (chi,
111, 3=8.3, 2.0 Hz), 7,2,2 ((id, /39"1=3,3, 2.0 Hz), 5.00-4,95 Cm |
11-). 4.90-4,74 (m 1H), 4.50 cs, 2H), 3.34 (dd, 3=19,7, 4.3 Hs),
3,75 (dci, [1d=46231=13-7 1,9 H9), 3.52. (99,1K j=10.3. 5,3 Hz), 3.57
(dd, 1H, ti:=10,3, 7,7 Hz), 3.25 Cs, 9F0, 1.17 (d, 3H J=2.0 Hz),
1,15 (d, 3HTa}bized 4€39' 430.--9(s. | , Re, ( dri, 1H, .040, 2.5 Hz),
Lai 7.32 (itc& 1H, 3.93.7, 2".1 His 3.84 Hiz),cid, (rid, 1 H ? 3,
(1.if  1H - NVA (11IMBO-=d;)—ar12-83(haTa—1t H 829—%—14—!)—7—3—7—
(dc. 1, )114, [17z8| 13, Btduddeyal 7.10-7s01t (M 1 2H),, .99-4. 35 Crn,

111), 4.90-4.74 On 11 S’rmu&a45 (s, 2H), 3}34 (rid, 1 =117, &l
Hz;), 335 (hr [d, T H 7/ 1=13"7 Hz),[ 5,52 (dd, 1H,

3.57 (dd, "1:1 10,4, 7.6%Ha), 3"25 (r;| 314),1.17 (d,
3H, J=2.0 Hz), 1,05¢(pi, BHN-1=20 Hz). | Qﬁfwﬁps&a(m@ragw H#8 G,
12.75 k, E" a, lH). 3, _5@j S A2- 7, B13( ) 1HRAR4-7.35 @ORHY 7.22EB15((arpH), 4.55
21-1). 4.66-4. rn, 1MY 4,47~ 211), (é'e;;“@rﬁ:é‘pHQZh'/(l—]zﬂi)"rhs(d 15, J =
4.09-4.05 (m Jr4, 3.36 (dd, 1H,'3=11, 3. 2, énié’l(dd |N
ini 1.3, 4,2 5. all (& 51-1), 1.76 4. ‘§1‘—‘| 2), ‘3)3431‘%“ Y425 ¢ 13y, 1H
21-1, ,),= (3]0 Hz), 1.32 (4 3H, .1=5.5 Hz@M(othHN{L—WMDQ:HAlssHs@s@r).na.
1 H, 13.35 (s, 1H), 7,44-7,38 Cm 2H), 7|23J/3$53.960 312139 3H, J = 6.7 1o,

4.62-4,1330m 1H),| 4.51- 4,44 Gn 3H), #,3
4.26-4.13 (in| 111), 1.27 (d, 3H, .1

L rde?dzisk?"j ein) 121, 3,4 Hz),
Hz), 1,21 (a, |- 61.5 Hz.). sa i.t.} 1.

4(d 3H, J9, 7

=~ LA 'H-NMR (DMSO~d,) &: 8.71 (s, 1H), 7.66 (s, 1H),
\ 7 NN W '
b < A 7.49-7.40 (m, 1H), 7.20-7.20 (m, 1H), 7.12-7.03

! b {m, TH), 5.06~4.95 (m, 1H), 4.21 (s, 2H), 4.04 (dd,

164 0 HCl | 1H, J = 13.4, 3.5 Hz), 3.68-3.60 (m, 1H), 2.97-2.88
(m, 1H), 2.88-2.82 (m, 2H), 2.87 (s, 3H), 2.79 (s,
3H), 0.96-0.83 (m, 2H), 0.83-0.72 (m, 1H),
0.67-0.55 (m, TH),

gz . U A TH-NMR (DMSO~d,) 8 8.52 (s, TH), 7.99 (t, 1H, J
\‘% J b = 4.9 Hz), 7.65 (s, TH), 7.40-7.40 (m, 1H),
K\ ﬁrnvw, 7.29-7.20 {m, 1H), 7.12=7.03 (m, 1H), 5.00-4.89
165 o HCI | (m, 1H), 4.21 (s, 2H), 403 (dd, 1H, J=13.9, 3.9
Hz), 3.58-3.50 (m, TH), 3.03-2.83 (m. 3H), 2.56 (d.
2H, J = 74 Hz), 1.01-0.71 (m, 4H), 0.80 (t, 3H, J =
7.2 Hz).
F oH 0O
M\ oL L "H-NMR (DMSO—d) &: 8.81 (s, 1H), 7.47-7.36
\ {/ s i r'f o {m, 2H), 7.23-7.12 (m, 2H), 5.04-4.91 (m, 1H),
166 B l HCI | 4.60-4.49 (m, TH), 4.47 (s, 2H), 3.88-3.54 (m, 4H),

3.27-3.23 (m, 3H), 1.61-1.46 (m, 2H), 1.15 (d, 3H,
J = 6.4 Hz), 0.91-0.80 (m, 3H).
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7,34-131
4.15

mrso-dd ci 12.39 ;Sr s, 11-0, 8,4El (s,
(m 211), 7.16-7.12 Om 2H), 434-4.69 (m
(.d, 114, 3 ra 14,2 Hz), 3.78 Cd,
thr 2H, J 52140, 3,36-2,26 (m11-1), 3H (s. 31-), 2.95 (hr s. 31-0,
1,97 (s,3H), 137(4. 311, dr.-- 0,7 Hz), 1.1 2. r 1, 2H = 5,7 Hz.: 1.
C.;CS. 1-1-L-TRWEf2 LCEIMS0-4) 12330 (nm 1H), 6.59 (0, 111), 7.69 Cs,

1H), 7.69 (s, 11-i),
IN), 4.20 (s, 21-),
| ELJ 14.2 Hz), 3.60-153 (m

1/4). 7.34-7.30 (nm21-1) 117-7.11 cm 21-0, 4.72-4. 1
4.20 (s, 2H), 4.pP0-4.13 (m, HC1 F),|4.Q0| (d, 1H J=12.5 1-17_),
3,313-3.80 Cm°2h). 2{F#5x3265 (m 2H§, 2| 12-2.03 (mP2®97 1.93 is,
31-0, 1.14 (d—aN,3=8.7 1fr3, /./ (d, 2H Jr:93 Hz.). 11.1,1:
11" 1" 11" s| \\},¢ 1H N1, 4R (DVBD--(c) a 12,77 (hr s, 1H), 8.55
(a, 11-), 7.09 (s: 6— H), 07.34J7.30 Om 2|'#=NYR (MYSU74,7 514.810m1 HR H)67.38
432-4,66 (rq, 11f) ,\%20 a 2 4] 17- 3| Q616 93-4) (m, za)'g.%_ggzqg {m
31 1)1 12: ;5 QG7 sH), <}M ' Y 1'ch 14.6(3—74.4$ m.1r314% (s, 2H).’3.%5—’3.5i &W?HZ) '

3.27-3.23 (m, 3H), 1.59-1.47 (m, 2H), 1.15 (d, 3H,
J = 6.4 Hz), 0.91-0.80 (m, 3H).

oH o ,l\ H-NMR (DMSO-d;) &: 8.66 (s, 1H), 7.65 (s, 1H),
"_ 0
\ R 7.49-7.40 (m, 1H), 7.30-7.20 (m, 1H), 7.12-7.02
AN,

{m, TH), 4.64-4.56 (m, 1H), 4.47 (sep, 1H, J = 6.7
Hz), 4.33 (dd, 1H, J = 13.3, 3.6 Hz), 4.24~4.14 (m,
3H), 3.48 (dd, 1H, J =10.2, 4.2 H2), 3.36 (dd, 1H, J
=10.2, 7.7 Hz), 3.21 (s, 3H), 1.29 (d, 3H, J = 6.7
Hz), 1.28 (d, 3H, J = 6.7 Hz).

168 HCl!

'H-NMR (DMSO-d;) &: 12.96 (br s, 1H), 8.55 (s,

169

HCI

1H), 7.54 (td, 1H, J = 8.6, 6.6 Hz), 7.29 (ddd, 1H, J
=10.2, 9.3, 2.6 Hz), 7.11 (tdd, 1H, J = 8.6, 2.6, 0.9
Hz), 4.73 (sep, 1H, J = 6.7 Hz), 4.49 (s, 2H), 4.15

(d, 1H, J = 14.4 Hz), 3.82 (d, 1H, J = 14.4 Hz), 2.95
{br s, 6H), 2.03 (s, 3H), 1.18 (d, 3H, J = 6,7 Hz),
1.11(d, 3H, J = 6.7 Hz).

- i i 'H~NMR (DMSO-d;) &: 12.91 (br s, 1H), 8.64 (s,
{;‘% ?f%’i"/lxm’ 1H), 7.54 (td, 1H, J = 8.9, 6.6 Hz), 7.29 (ddd, 1H, J
¢ '<\st \]?,2?}_) =104, 9.5, 28 Hz), 7.12 (tdd, 1H, J= 8.8, 28, 1.2
[ v TN | Hz), 4.70 (sep, TH, J = 6.7 Hz), 4.49 (s, 2H), 4.14
170 | | HCI |(d, 1H, J=14.1 Hz), 377 (d, TH, J = 14.1 H2),
1' ‘ | 3.71-3.50 (or m, 2H), 3.36-3.24 (br m, 1H),
| 3.21-3.08 (br m, 1H), 2.06 (s, 3H), 1.97-1.86 (br m,
‘ 1H), 1.83-1.59 (br m, 3H), 1.17 (d, 3H, J = 6.7 Hz),
l | 1.08 (d, 3H, J = 6.7 Hz).
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1/410-3012.81 C. 1-5- L It41, 3,61 1H),
7,34--1.30 (m 21),
. k8.10.7 H),

7.37 Cs, 1H),

(5, 2H), 4.11 01,

(54, 211),

Hz), 0, 99 8.8 8H 7.1 Hz).

I A,

[b4321(5, 31-3),

1,14 Cd, 3H, J:517 Hz),
(OVB13-8,) & 12, 80F. E,
(8, 2H Jr:183bfe) 1-6802 Cd, 211, Jr:11.9 Hz),
4.30-433 Om 1111 4.39 (5, MJ 210, 334 (40 IN, Kir:

3.7

31
7,18-7.11 Cm 4.73-4.83 Cm WO, 4.20
3.13-2.33
1.10(d, 3H, dr:5.
7.29

7

20 (hr t, 1H J=5.5 Hz).

irrl3,7 Hz),
lA), a.mlA),

4.93-4594 (En, 1H),
1:3,7, 4,0 H),

3.75 (d, 1R |.131133 Hz 3 74(s, 31+0, 332 (dd', . 111, 5:15193, 8,8 |
Hz), 3.57 (EANol/A 5019955973 Hz), 13598 (05: 3to, 1, HPNOR OH, Jr--2.
31z), 1.15 ;8. 3H, dr:2.4 Hz). ; n() (b Hj., 7,32 0.38 2H,y 43),5
Hz), 4418-4.34 Om= 3; 38 8, §; 434 cn 31-lo, 3 84 " 111, 8H13.8, 33
Az), 3,75 (5| 515, 5 33HgC|d, 14, Jr 1 2?13, U, 5S; 1018357
(54, 1H' ,5,|7,5 .3 2fF 3: 07. 7R OMFOE) i 296, 1H.885 G,
451.5 Hz). 0 4 1. NoK 5 S, | 140, |18) 6% (@daiH, 4H).4, 6.7Ha 7Qelekd, 1:2H,
3168? 4573 |(-|Z 7). %13(5 ? i ‘11 i@[Il 54H3) -410@%'34216%)6{:‘314’add1é(2! 856, 26 0.9
e m , .
1,4 Hz), 3, 6131>N4 1H, . J=10.3e 5,8 ﬁg 6*5) %@Q Hé Ay 68 B
{d, 1H, J-144 Hz) 382(d TH, J=14.4 Hz), 2.95
{br s, 6H), 2.03 (s, 3H), 1.18 (d, 3H, J = 6.7 H2),
111 (d, 3H, J = 6.7 Hz).
F
\’ N/?\CH 'H-NMR (DMSO—d,) &:12.91 (br s, 1H), 8.64 (s,
F \S |' "““Hzr 1H), 7.54 (1d, 1H, J = 8.8, 6.6 Hz), 7.29 (ddd, 1H, J
£ o D =104, 9.5, 2.8 Hz), 7.12 {tdd, 1H, J = 8.8, 2.8, 1.2
Hz), 4.70 (sep, 1H, J = 6.7 Hz), 4.49 (s, 2H), 4.14
172 HCI (d, 1H, J = 141 Hz), 3.77 (d, 1H, J = 14.1 H2),
3.71-3.50 (br m, 2H), 3.36-3.24 (br m, 1H),
3.21-3.08 (br m, 1H), 2.06 (s, 3H), 1.97-1.86 (br m,
1H), 1.83-1.59 (br m, 3H), 1.17 (d, 3H, J = 6.7 Hz),
1.08 (d, 3H, J = 6.7 Hz).
i - oi J?\N/CH;H
5%‘(3\!;:):5 'H-NMR (DMSO-d,) &8 12.93 (br s, 1H), 8.62 (s,
Nen W 1H), 8.19 (¢, 1H, J = 5.2 Hz), 7.54 (td, 1H, J = 8.7,
aH, 6.6 Hz), 7.29 (ddd, 1H, J =104, 9.3, 2.6 Hz), 7.12
) (tdd, 1H,J = 8.7, 2.6, 0.9 Hz), 4.71 (sep, 1H, J= 6.7
173 HCI
Hz), 4.50 (s, 2H), 411 (d, TH, J =13.9 Hz), 3.80 (d,
‘ 1H,J = 13.9 Hz), 3.18-2.98 (m, 2H), 1.98 (s, 3H),
| | 1.15(d, 3H, J = 6.7 Hz), 1.12 (d, 3H, J = 6.7 H2),
1 I 1.00 (+, 3H, J = 7.2 Hz). i
| | | |
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,J:413,3, 7,7 Hz),

3.26 (a, 314),

3,10 (4, 2H, J=1,7 Hz),

2 11, 212t .,

ak, ..1=-1.7 Hz), 2,09-8.01 (63, 214), 1.18 (11, 3H, dz42.0 Hz), 1,18
(d, 3H 3. _2 o ru) .(DVBO0-(1,,,) Th12.83 (14r a, 1H), 8.61 Cs,
1H), 6,66-7 Th] , 7.41-7,88 (m 214), 5.30-4.68 (ni,111),
4,80-4.74 ( ne 1 4.50 (s, 214), 824 (dd, 1H, ti-13.7. 4.0 Hz),,
336 (66, . mTa@ls &zﬁ9]3 63 (dde IN, J:::10.1, 8,8 Hz), 3,57 (dd, Hi
.3:40.1, 7.7 ru) (s, 3F),(d, 3H j=2..0 Hz), 1.15 (de 3H, .1-422 .
OHa) "H NMR_QBM30-94,)12 (Sr—z, ;H) ,
2H, H.3), 4,59-4|64 831, ;.8 H), B.52 [ 66, 1H jr, 157 t
3'10,1, 13 H. z)N,° 3. 25 &:311816), 1.1 (4, BM NM?( DIVBO d)
12.79 (br, d}N-2| :L48 (8 1.., 9 ou-823l (49,1 F&, 7.67 fb, 1N)
7.34-7,90 Cm| 1, 3274.97 tht4.20.1; &, , 4516 (et
1H, ,J413.7 H9), | 188, &0, FR 1H), H),
5,16 1;d, OH, Q % Sy “ 6% "‘%H“é By g }“rszrﬁ’ 3’3‘*27}
Hz), 0.46-0,41 om 2vv b (04480} u*>)31°o‘<t1u2&22@1>91544td iHH) = 8.T.1
(8, 1H), 926|td. L 49,9 Hz)New 767 (S, | dH), 7.70 BB: 1, BD104, 93, 26 H2), 7.12
- . (tdd, TH, J = 8.7, 2.6, 0.9 Hz), .71 (sep, 1H, J= 6.7
Hz), .50 (s, 2H), 4.11 (d, 1H, J = 13.8 Hz), 3.80 (d,
1H, J = 13.9 Hz), 3.18-2.98 (m, ZH), 1.96 (s, 3H),
115 (d, 3H, J = 6.7 Hz), 1.12 (d, 3H, J = 6.7 Hz),
1.00 (t, 3H, J = 7.2 Hz).
: _ g ‘"[‘ia 'H-NMR (DMSC-d;) &: 843 (s, 1H), 7.42-7.37
o b
. \ / “““N -, . {m, 2H), 7.21-7.15 (m, 2H), 4.76 (sep, 1H, J = 6.9
{\SrN e K Hz), 4.46 (s, 2H), 3.66 (s, 2H), 1.66—1.61 (m, 2H),
- 1.13-1.18 (m, 2H), 1.16 (d, 6H, J = 6.9 Hz).
R B H O CH
\H/ BN Lu CH, 'H-NMR (DMSO-d,) &: 8.67 (s, 1H), 7.43-7.38
76 “<\S ; S o (m, 2H), 7.21-7.16 (m, 2H), 4.47 (s, 2H), 431 (s,
NN 2H), 415 (sep, 1H, J = 6.9 Hz), 1.35-1.29 (m, 2H),
1.32 (d, 6H, J = 6.9 Hz), 1.07-1.02 (m, 2H).
R OH H,
<:/ O A NJ\CH H-NMR (DMSO~dg) & 12.95 (s, 1H), 8.55 (s, 1H),
! {\S-;;\:;EWJ 7.44-7.36 (m, 2H), 7.21-7.15 (m, 2H), 4.73 (sep,
| L 1H, J = 6.7 Hz), 448 (s, 2H), 4.15 (d, TH, J = 14.1 |
177 cH, | Hcl '
| : Hz), 382 (d, TH,J = 14.1 Hz), 3.07-281 (br m, 6H), |
i 2.04 (s, 3H), 1.18 (d, 3H, J = 6.7 Hz), 1.1 (d, 3H, J
‘ ‘ = 6.7 Hz),
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2W 7i6-7.11 (rd, 2H), 433-433 (m 1H), 4.20 9:01(s, 2H), 4,15 a 1H,
J=13.9 Hz), 9.79 (d, ;H .3913.9 Hz), 2.98-2.34 99, 2W 1.33 Cs, 3W

1.14 (d, 2H, ,J47,2 Hz), 1.12 Cd, 3H, j47.2 Hz), 0.40-a27 Cm 2W
9.14-010 CmoaHd. ... 11H-NMd, (3101,30.-9,1,) a; 12.70 (br z, 1H),
3.51 (8, 1 7,71 (5, 1H)., 7.24.-7.30 99, 2H), 7.19--TI 2 23-0,
4.94-4.92 ( el eHi1-50445- - 4, 431H), 4,21 (8, HO2W 4.06-4.02 (m IN),
3.52 (dd, 1H, ,.,H11,1, 3, 4 Hz), 13,45 (did, 1H, ,.)411,1, 4.2 Hz),
3.11 (d, 311,'172(qﬁr idsB ), [L-33 (d, aH 795.9 Hz), 1..31
(d, 2H .395. Bnbth.  Soiift 112%134AR (DM 301QNME2. 63 (br s,
II\I) 9..50 ($, 1H), 920 (br 111 ,1155.1 Hz), 751 (s. 11-): 7,133-7.30
(9, 2H), 71 11 08, 230, 4.20 Cs, 7717, 4.09 81, 1H,13.7 H5.).
3.97 (d 1H, 09, 1W 13E3.32 (38, 111),

3, 11- 3. 04 08' 10 ( 4] 'H-\BIH,DYSS74.06 H2 )7 s, OHIOB5$1 #),
3=7.2 Hz). 3| 9 (hri748s7 (929% .26 014 &) 21, %428; 45 |8
(14 710,894~ P U B sH M, u= 130 M2, 285 ¢, 1H, 9= 129 Hz),

2.95-2.83 (m, 1H), 2.89 (s, 6H), 1.97 (s, 3H),
0.95-0.80 (m, 2H), 0.76~0.62 (m, 2H).

H g
\“h/ Oxe N lec”, "H-NMR (DMSO-d;) &:12.80 (s, 1H), 8.65 (s, 1H),
&Y “Hﬁf 7.45-7.38 (m, 2H), 7.23-7.15 (m, 2H), 470 (sep,
h A 1H, J = 6.7 Hz), 448 (s, 2H), 4.14 (d, 1H, J = 13.9
179 HCl | Hz), 3.77 (d, 1H, J = 13.9 Hz), 3.72-3.62 (br m, TH),

3.36-3.23 (br m, 2H), 3.20-3.09 (br m, 1H), 2.06 (s,
3H), 1.98-1.84 (br m, 1H), 1.83—1.59 (br m, 3H),
117 (d, 3H, J = 6.7 Hz), 1.08 (d, 3H, J = 6.7 Hz).

QQ% j%yjk“ ,CQCH TH-NMR (DMSO~dp) & : 12.92 (s, 1H), 8.62 5, 1H),
- ‘ Hnazj\) 817 &, 1H, J = 5.2 Hz), 7.44~7.37 (m, 2H),

% o NC 7.23-7.15 (m, 2H), 4.71 (sep, 1H, J = 6.7 Hz), 4.48
180 HCH | (s, 2H), 410 (d, 1H, J = 13.9 Hz), 3.80 (d, 1H, J =
13.9 Hz), 3.18-2.99 (m, 2H), 1.96 (s, 8H), 1.15 (d,

3H, J=6.7 Hz), 1.12 (d, 3H, J = 6.7 Hz), 1.01 (t,
3H, J =7.2 Hz).

)_ oOH s ] FH:b
L= oA J g H-NMR (DMSO~d;) &: 12.98 (br s, TH), 8.59 (s,
\- .// | Ly
L . | i N 1H), 7.45~7.37 (m, 2H), 7.23-7.15 (m, 2H), 4.47 (s,
181 A ; HE™ |
NN Z

1 2K), 4.32 (d, 1H, J = 14.4 Hz), 3.82(d, 1H, J = 144
| Hz), 2.90 (s, 6H), 2.03 (s, 3H), 1.45 (s, OH).
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420-4: 74 814 111). 4,45 Cs. 2W 3,86-3.33 (n), 1H), 9.39 .1,s,
3:41,11J9 (dd.. IN, 35---1a9, 1.4 Hz.), 3,63 (d4, 1H 3=10.3, 5.3
Hz), 3.67 8.1d,118, 3)3,10.3, U Ha), 0.26 C5, 371), 1.17 (1, 3H,

J532,0 Hz),[d4els 81, 3H, jr2,0 Hz). 145141), ;373 (3, 141), 7,39

(559, 111, 3273%) 67.01 (td: - 1z), 6.31 (dd, 183574943: 3e- 54, 94

(ra 1 HL, 1788 d45(9, lH) 4,66 C.5, 2141, :ten (dd, 171, 3:513.7.
4,9 Hz). 3.75 (43,1H, jt:19..7, 1- 3.02(00. |::: 3417 ,,,, 1H

;1:1043 73 Hz), 3, .25 (8, 331), 2.B8-1319 (85 110, 1.17 Cd, 311
J-23)1.15 Cd, | 3H,| 3. g?gguc/tugal Li abl esalt IH NVR, ( Ei t,AS@re) 12. 40 (br
s, 1H), 1.52 (4, | B59- 3. 0511-p, 7.B5 Cs, 111), 7,34-7,29 Cm
2H), 7.16-L10[(m 2H1 4,67 (A 1H, Jf1 -3|5 Hz), HCH 437 t'd, 1H,
Jr13,5 Hz), 4/19 [(rg 211),0f) . 1 B. 30- IRAMR'(DMSALY) - 29154@)3114-733
J=4.4 H), 1,65 (4, drf1.1 ———
12/10 thr H0] 8. 68%7%(%7 65 Cs, 1 )7 Byl H)%@ﬂ(sef’ ibs9e1
. -l A ol , 447 (5, 2H), 443429 Xm, 2H), 4.26-4.19 (m,
I : 1H), 3.47 (dd, 1H, J = 13.3, 4.0 Hz), 3.28 (dd, 1H, J
=133, 10.0 Hz), 3.12 (s, 3H), 1.35 (d, 3H, J = 8.7
Hz), 1.30 {d, 3H, J = 6.7 Hz), 1.20 (s, 9H).

w» DY "H-NMR (DMSO-d;) &: 8.92 (s, 1H), 7.44-7.38
A o ,L a (m, 2H), 7.22-7.15 (m, 2H), 4.55 (sep, 1H, J = 6.7
/E Hz), 4.47 (s, 2H), 4.38-4.33 (m, 2H), 4.22-4.16 (m,
183 HC! | 1H), 3.47 (dd, 1H, J=13.5, 3.5 Hz), 3.28 (dd, 1H, J

= 13.5, 10.0 Hz), 3.12 (s, 3H), 1.65-1.57 (m, 2H),
1.35 (d, 8H, J = 6.7 Hz), 1.30 (d, 3H, J = 6.7 Hz),
1.17 (s, 3H), 1.16 (s, 3H), 0.79 (t, 3H, J = 7.5 Hz).

R oH o

&‘% °x JQ@J\ 'H-NMR (DMSO~d;) &: 12.41 (br s, 1H), 8.90 (s,

A & " o 1H), 7.58-7.50 (m, 1H), 7.32~7.25 (m, 1H),

I 7.15-7.08 (m, 1H), 456 (sep, TH, J = 6.6 Hz), 449
184 HCI | (s, 2H), 4.41-4.29 (m, 2H), 4.27-4.18 (m, 1H),

3.48-3.44 (m, 1H), 3.29 (dd, TH, J = 135, 10,0 Hz),
312 (s, 3H), 1.35 (d, 3H, J = 6.7 Hz), 1.30 (d, 3H, J
= 6.7 Hz), 1.20 (s, 9H).

e o TR "H-NMR (DMSO-dy) &: 12.90 (br s, 1H), 8.63 (s,

¥ " 1H), 8.12 (q, 1H, J = 4.4 Hz), 7.45-7.37 (m, 2H),

:r A L § . oy |12 (m, 2H), 4.70 (sep, TH, J = 6.7 Hz), 4.48
| Cra (s, 2H), 4.08 (d, TH, J = 13.9 Hz), 3.80 (d, 1H, J =
! 13.9 Hz), 2.59 (d, 3H, J = 4.4 Hz), 1.97 (s, 3H), 1.15

(d, 38H, J = 6.7 Hz), 1.09 (d, 3H, J = 6.7 Hz).
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2H),

7.

65 4,

4.86 (ti,
2H),3.7-&9 Cm H),
0, 3H Jr7.1

jr13.9 Hz)
(A 23-0, 3,[73P3265-B# 2F: 0, 148-3.17 Or.
133 (s,

ts,
1 ; =131 a’!

3il):

Tai--7.3

1:17 tt,

1H,

jri141 Hz), 446 Cd,
( DVB( .

1H,

1H,

3.18-2.09 Cm HO, 2,99 (b- 610,
.)---d,)12,42 (br s,
1Hps68)34-725 Cm 21-1);
446 (d"

7.16-7.11 (m 211),
.1z)-13,9 HC Hz)

3K .1):7.1 Hr),

,3H),l,00:-.

dr..14.1 H(.1 Hz),
1.7 0),

3.69 Cs.

4.19 (s,
3H), 1.19
11-1),
426(d, 1H'
420-4.03 (1s, 1H), 4.. 9
1.78 Cm 411),
r,<z)mso-ti,,,) C 12. 16-

1H),

2 C
.No.

(s

m 2I\Qtruct1}r7al7 13 (r

formula

m4, 2
salt

1 4.21-4.1(rn,

4.1 1; 1i
"H-NMR

186

ji,

CH,

He
N—H 2

HCI

TH-NMR (DMSO-d,) &: 12.93 (br s, 1H), 8.64 (s,
1H), 8.09 (t, 1H, J = 6.0 Hz), 7.43-7.38 (m, 2H),
7.22-7.15 (m, 2H), 4.69 (sep, 1H, J = 6.7 Hz), 4.48
(s, 2H), 414 (d, 1H, J =139 H2), 3.79 (d, 1H,J =
13.9 Hz), 3.10-3.01 {m, 1H), 2.71-2.62 (m, 1H),
1.97 (s, 3H), 1.75-1.61 (m, 1H), 1.15(d, 3H, = 6.7
Hz), 1.11 (d, 3H, J = 6.7 Hz), 0.79 (d, 6H, J = 6.7
Hz).

187

HCl

TH-NMR (DMSO~d;) 8: 12.85 (br s, 1H), 8.62 (s,
1H), 8.19 (t, 1H, J = 5.2 Hz), 7.45~7.36 (m, 2H),
7.22-7.15 {m, 2H), 4.48 (s, 2H), 4.00 (d, 1H, J =
13.7 Hz), 3.96 (d, 1H, J = 13.7 Hz), 3.11-3.02 (m,
2H), 2.88 (sep, 1H, J = 3.9 Hz), 1.92 (s, 3H), 0.98 (t,
3H, J = 7.0 Hz), 0.96-0.89 (m, 1H), 0.85~0.69 (m,
2H), 0.65-0.56 (m, TH).

188

189

Q{\ ;Cj; o

HCl

'H-NMR (DMSO—ds} 6: 12,93 (br s, 1H), 8.69 (s,
1H), 7.45-7.39 (m, 2H), 7.22-7.15 (m, 2H), 4.48 (s,
2H),4.32 (d, 1H, J=13.9 Hz), 3.77 (d, 1H, J= 139
Hz), 3.44-3.23 (br m, 4H), 2.01 (s, 3H), 1.92-1.54
(br m, 4H), 1.44 (s, 9H).

E

QL

S‘--\. /“‘\“::-/
_< -
H,E
A I~I

oF r-er

HCI

'H-NMR (DMSO-d;) &: 12.98 (br s, 1H), 8.59 (s,
1H), 8.19 (t, 1H, J = 7.0 Hz), 7.44-7.37 (m, 2H),
7.23-7.15 (m, 2H), 4.48 (s, 2H), 4.23 (d, 1H, J =
| 13.7 Hz), 3.83 (d, TH, J = 13.7 Hz), 3.10 (dq, 2H, J |
=7.0, 7.0 Hz), 1.84 (s, 3H), 1.45 (s, 9H), 1.02 (+, 3H, I'
J=70H2.
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1. (F:HL®8 : H), 2.K).:: ,(DVBO--4): 12,77 (.1r a.1, 1H), 8.73
Cs, 1H), 7.42.7,39 Om 2H), 7..20-7.18 Cm 21.0, 4,72-4.70 Cm | Hi
4,80-4.53 51), 111), 4.47 5-1, 2H). 4.13-4.19 Cm 2M), 3.94 Cdd, 1K,
1=11.9, 2.204zp,] 3. 46 (a 3M, 1.28 5i, 3M j=8,9 Rz), 1.27 Cc-i, 3H,
J445.9 Hz), 103 csl J=5,8 Hz). --N MR (OMBO--d,) 6 :1176 (br
s, 1H), iﬂ)537427380n211)770715cm2H),
4.74 (rp, 1H, 4.47 (-9, 2K), 4..19 (q. 114, Hz), 3.71 _(_id 1K,

3 b) [ 3.6 Hz) | 3.23 (dcf, 1H, J=14.1, 6.9 Hz),
3MD, N2 69 (%Si(n%ﬂ%m ﬁi”‘)1g 1.22-116 OMHHMR 9. 38-0. 43

1

6

£l

, 1 8.

, 17-4.74

=l 4. 7.
16

144-10 QQ(‘m 1H), 034,-0 29 (m 1F0. 1}1.-NMR

42 o7n-s“olH)H, 8.72 (s, 1H), 7.43-7.38 Cm 2H),

A4, 79 (R H-NYEOMSR- g7 (1390 (BN, 8.62 G

Om 11- {M E- 1) 3. 331Gs10 B ) 7 43 1HB3r53 1dGHTUB g6,

H, - . 1
311, .. ), It NH 3H, %.Eaz)?’/.zlél%d)dd. 1H,J=4fo.%39.’5,4£.6 HZPMr
* (tdd, 1H, J=8.6, 2.6, 1.1 Hz), 4.69 (sep, 1H, J = 6.7
190 HC!I

Hz), 4.49 (s, 2H), 406 (d, 1H, J = 13.9 Hz), 3.78 (d,

1H, J=13.9 Hz), 2.58 (d, 3H, J = 4.4 Hz), 1.95 (s,

3H), 1.13 (d, 3H, J = 6.7 Hz), 1.0B (d, 3H, J = 6.7
Hz).

f %_( i TH-NMR (DMSO~d,) &:12.90 (br s, 1H), 8.62 (s,

\; L s 1H), 8.10 (q, 1H, J = 4.4 Hz), 7.53 (td, 1H, J = 8.,
6.5 Hz), 7.28 (ddd, 1H, J = 10.2, 9.5, 2.6 Hz), 7.11
(tdd, 1H, J = 8.6, 2.8, 1.1 Hz), 4.69 (sep, 1H, J = 6.7
Hz), 4.49 (s, 2H), 4.06 (d, 1H, J=13.9 Hz), 3.78 (d,
1H, J = 13,9 Hz), 2.58 (d, 3H, J = 4.4 Hz), 1.95 (s,

3H), 1.13 (d, 3H, J=6.7 Hz), 1.08 (d, 3H, J = 8.7
Hz).

H o9 "H-NMR (DMSO-d,) &: 12.88 (br s, 1H), 8.82 (s,
1H), 7.45-7.39 (m, 2H), 7.22-7.16 (m, 2H), 4.77
<\ HCI | (sep, 1H, J = 6.9 Hz), 4.63-4.59 (m, 1H), 4.47 (s,

2H), 3.89-3.82 (m, 2H), 1.27 (d, 3H, J = 6.9 Hz),
1.19 (d, 3H, J = 6.9 Hz), 0.96 (s, 9H).

)
do 6} :
1-7.16 f|r-n,

4
J=14.1,
3.16 Cs,
(m 2H. .
| SMASO- -
7.2.1-7.
4.26- 411
1/1), d,

191 HCI

192

Q oo g™ "H-NMR (DMSO-d;) &:12.88 (br s, 1H), 8.82 (s,
5. \T\_ by ; 1H), 7.45-7.39 (m, 2H), 7.22~7.16 (m, 2H), 4.77
193 - | HCl | (sep, 1H, J = 6.9 Hz), 4.63-4.59 (m, 1H), 4.47 (s,

- ll 2H), 3.89-3.83 (m, 2H), 1.28 (d, 3H, J = 6.9 Hz),
119 (d, 3H, J = 6.9 Hz), 0.96 (s, 9H).
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50 1H NMR (OMBO--) U 12,70 (br s, IN),

7.34-7.20 Cm
1H) 192 (d,

2H),

1R

7,.1 6-7,11 cm 2H),

9:131 Cs. H), 7,69(s, 1H),

420 Cs, 2H), 4.07-4.01 Cm

tinl3.2 HA 3.87-3.82 Cm 2N), 3.30 (d, 111, J:z1
N, (m 2H), 1.e9311), 0.91-0.8 Gn

3. 500[394130(m2 09-2.84 Cm

TH NVR CDMSO. - -dd a:

7,42-738 (m 2H), 7.20-7.14 Cm 2H)"

(4, IN J=13.7 Hz.), Hz),

(.3r 1H., ®.76:Cs, 1H).

4,53 (d, 1H, 5i 13,7 Hz),

| . 0,€2-0,73 (m 2H), 0,57-0,01 (j11, 13-)
13 18 (ht. @abﬂl)% 18267 (s, H),
4"46 Cs, 2H), 333 C'ti, N 33 Hz"), 3.74
3,82 Cd, iN | "‘——5,—60-—3.—4'4'—(Tr
"1=72 Hz). ll—hyhdl P, (tbnA3Q-arid Th 12269
7.41-7,58 Cm| 2/'1), 7#oZ3xla7 15 Cm |2H),
4,46 (n, 3H),[ 4,30 (d, 1H, Hz), 3,63-3.52
Hz), 148-140 Cm A 1,56
194 HCl
R o o
%— oM T
\_/ [
8 S
- l
N~ ~~
195 HCI
R oH 0
yPees
S|' s r,i
196 —<\N'"N B HCI

(m111), 161 (03 | N, J10. ¢
%? NMQ@W’SO*dQ)%Q HG (br's! 1H33 8,90 Z
1H), 7.45-7.39 (m, 2H), 7.22-7.16 (m, 2H),
4.79-4.79 (sep, 1H, J = 6.7 Hz), 4.50-4.43 (m, 1H),
4.47 (s, 2H), 3.86-3,78 (m, 2H), 2.03-1.92 (m, 1H),
1.20 (d, 3H, J = 6.7 Hz), 1.18 (d, 3H, J = 6.7 Ha),
104 (d, 3H, J = 6.7 Hz), 0.69 (d, 3H, J = 6.7 Hz).

TH-NMR (DMSO—d;) &:12.49 (br s, 1H), 8.85 (s,
1H), 7.44-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.68
(dd, 1H, J = 13.5, 1.3 Hz), 4.61-4.49 (m, 1H), 4.47
(s, 2H), 4.41 (dd, 1H, J = 13.5, 4.0 Hz), 4.31-4.25
(m, 1H), 3.43 (dd, 1H, J = 10.6, 5.0 Hz), 3.39 (dd,
1H, J = 10.6, 6.8 Hz), 3.21 (s, 3H), 2.38-2.11 (m,
4H), 1.77-1.64 (m, 2H).

"H-NMR (DMS0-dy) 8:12.49 (br s, 1H), 8.85 (s,
1H), 7.44-7.37 (m, 2H), 7.22-7.15 (m, 2H), 4.65
(dd, 1H, J = 13.7, 1.5 Hz), 4.47 (s, 2H), 4.44-4.34
(m, 2H), 4.20~-4.13 (m, 1H), 3.47 (dd, 1H, J = 104,
4.6 Hz), 3.41 (dd, 1H, J =104, 7.3 Hz), 3.21 (s,
3H), 1.95-1.72 (m, 6H), 1.63-1.48 (m, 2H).

TH-NMR (DMSO~d;) &: 13.29 (br s, 1H), 8.52 (s,
1H), 7.60-7.50 (m, 1H), 7.36-7.25 (m, 1H),
7.17-7.08 (m, 1H), 4.86-4.73 (m, 1H), 4.49 (s, 2H),
3.91-3.64 (m, 4H), 2.82 (s, 3H), 1.81 (s, 3H), 1.71
(s, 3H), 1.23 (d, 3H, J=6.7 Hz), 1.17(d, 3H, J= 7.0
Hz).
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(DhI50-d6) 6; 12.65 (hr s, 1H), 8.66 1:3, 1H), 2.64 (S, 11-:),
1.47-7,41 Cm 111), 7.24 (ch, 1H, ..1=14.6, 144, 7.06 td, IN cl:=4:6,
2.3 Hal 5.10-5.064,30-436 (m IN), 4.20 Cs, 2H), 418-4,04 0:3, 2.H),
308-3.35 (347kH), 107-3,71 Om ;3:11), 6.61-333 (m 1H): 316 (s, '1
.5H), 3,06 1,5}1), 2.66-233 Or, 2H), 115-111 (m 3[-O  03MSO0-410) 6
12333 (br [§2bila) 1-3515 1), 730 (.9% A), 326-7.32 On, 2H), 717-719

(n4, 2H), 4.21 (s, 2H), 421-417 (m 131), 4.14 (4, :44., .";13.7 H4,
6. 09-076 (rs, (.01) 6, Cni[21-1), 1.92 (;;-, OH), 1.24 (4
3H, Jr-6.6. 1h. iiglté‘(%g 0| 64-0] 53 cm | N) IH-OMES. 026 ( 1/ 4m
2H), 0.20-0, 5_(_m I_N). T H - 'Ivr( '',\VB80-4,) 6: 12.61 146- 4,
111), (s, 21-1), 421 (s 214) ©4.21+4: 14 é( 21-0, 4. o? é&g ¢ 7
6. 67- 33441-0,| 345 (s 24 cd, | 311, | HrME @S80%) 0458 1 G 45 A

[o9)

ha), 0.01-037 (4f, )i1- o i) J\Q Y @mpz@nﬂm@mm(mm! 312
R 1,1 ort48 1) 21 725— 2 B2 7y 20 dand me-RTHh et inde,
, . 9 1
1H), 2,118 (112. g*s" 3L 25 %‘bﬁé‘iﬁ‘“ﬁ‘_ ‘ﬁél’_kéf)z(;ag’ %423‘??*8
(01, 1147 0.64-0 58 cm 1H) 0.42-0]241 (7 12y 26-5 (g, 1K), BSGHRO (m. 1H)
MBO-4,) 1H), 8.52|(e, 1H), 121 Kt, 1H, . 25b0s-tiz)s, 17, 66087 (:04H1/ 1),
7.36--T31 ' [211), 7,18-9413 Cm 2H), 4,p9(d, 114, ,19210.7 bz), 4,21
(e., 2H7 0.67 (d 31 07a (m 1H), 3.20-3. 14

(m 1H), 3.02-2, 96 745 13%6%@%;86%397 %ﬂ%ﬁe&és%)

1, 13-1,022,6-21,1

0,37-021 im |O. 1:5_0_ 37 (m, 2H), 7.23-7.15 (m, 2H), 4.48 (s, 2H),
199 GHS HCl | 4.21 (d, 1H, J = 13.9 Hz), 3.98 (d, 1H, J=13.9 Hz),
3.53 (g, 2H, J = 7.0 Hz), 2.50 (s, 6H), 2.01 (s, 3H),

1.11 (, 8H, J = 7.0 Ha).

"’"J

Q{ O cji WS IH-NMR (DMSO-d;,) &:12.81 (br s, 1H), 8.67 (s,
SN A ‘ 1H), 7.45-7.39 (m, 2H), 7.22-7.15 (m, 2H), 4.48 (s,
W H?;LD 2H), 419 (d, 1H, J = 13.9 Hz), 3.96 (d, 1H, J=13.9
200 HC! | Hz), 3.59-3.25 (br m, 3H), 3.53 (dg, 1H, J =14.0,

7.0 Hz), 3.49 (dqg, 1H, J = 14.0, 7.0 Hz), 3.12-2.96
{br m, 1H), 2.01 (s, 3H), 1.96-1.48 (m, 4H), 1.09 (t,

3H, J = 7.0 Hz).
N on o "H-NMR (DMSO—d,) &:12.81 (br s, TH), 8.62 (s,
- oI
¢ T3 T ™ 1H), 8.26 (t, 1H, J = 5.6 Hz), 7.44-7.38 (m, 2H),
A 7.22-7.15 (m, 2H), 4.48 (s, 2H), 4.13 (d, TH, J =
u
201 o, HC! | 13.9 Hz), 4.01 (d, 1H, J = 13.9 Hz), 3.62 (dg, 1H, J

| =14.2, 7.1 Hz), 3.36 (dq, 1H, J =14.2, 71 H2), |
' ' | 3.14-3.04 (m, 2H), 1.93 (s, 3H), 1.11 (t, 3H, J = 7.1
Hz), 1.00 (t. 3H, J = 7.1 Hz).
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01(22104,5-242 25)12 . 32 (1)e e, 1147 7.33-713 (z4 2H), 4.,-4..97
(.0 4310-4,74 im 1H), 4.40 ..1413.5, HA 3.3a) 0,1H), 3.75 115,
dn. 13,5, 1,2, 2313 add, 114 jel ).37 5.34420, 3,57 idd: 194 1.17 id,
3H, ,1=2.. 047%10. 279 ruct:lsra , ?111414:rib, 1.; oP. = 279

' H Nbl i s1(DVSONb6) 7 12.49 (br s, 111), 8.98 (s, ;H), 7,43-7,88 61, 2W
1.21-7.18 (Mad®1)-54]71-437 Cm 1H), 4,59-4.49 (m1H), 4.47 Cs, 2H)
430-4.25 (rs, 1H), 3.03-1390 (m 11-0, 1.55-1.81 (m 1H), 1.46-138
(m 1H), 129[(d;7 311, j=2,4 31-N1O17 (11p1S(. 1-4) {37 12.30 (Sr s,
1H), 934 Cs"| . lbl). Zt48:t7891Crs, 2fsalt | 7.20-7,15 a&wwatb. 4.50-4.40
Cm 111), 4.40 (s, 2ffTTﬂﬁ11 (dd. H J=18, 1 3.11, H2.), 4.20-4,17
1, m 1H, 3.%57 (yid-, 1IH ,jsz14.0,[7,1 1 312 Bgd 1H :Jj4.0,
7.0 Hz), 1.24|Cd, drza. 5 HA J, 14-1. 10 (frs F“BM%%' 47190 oy, 8576

0,09-13,39 Cm IN) &8 3§ﬁuﬂq AH) . 195, /1 4NNBROCOKS RIS )5 (9. 2H), 1225
218

Cor s, 1H% 8/81 (Cs 111), -3(55'1%3\?_&1'7912)2%(},2H>741333a 13
an 20, 4.21 65,

7

. 4. 2] 18 o 2H)| 3, 98- ) é%n
Cm 2H), 125|&% 1.20 id3H, |4 ‘,éf“é? ﬂﬁ%;’”rf é“l%’ﬁ B
1FH, 0.94-0. %8 Crt Fl) 3.42 (t, 2H, J = 5.3 Hz), 3.20 (s, 3H), 3.05-2.92 (br
m, 2H), 2.02 (s, 3H), 1.18 (d, 3H, J = 6.7 Hz), 1.13

(d, 3H, J = 6.7 Hz).

K —_— Jci "H-NMR (DMSO—d;) &: 13.06 (br s, 1H), 8.52 (s,
ot 0
N/ e 1H), 7.46-7.38 (m, 2H), 7.23-7.15 (m, 2H), 4.75
s S M
I we (sep, 1H, J = 6.7 Hz), 448 (s, 2H), 4.05 (d, 1H, J =
203 N ey HCl
L o 14.4 Hz), 3.84 (d, 1H, J = 14.4 Hz), 3.62-348 (br

m, BH), 1.98 (s, 3H), 1.18 (d, 3H, J = 6.7 H2), 1.18
{d, 3H, J = 6.7 Hz).

"H-NMR (DMSO-d;) & 12.95 (br s, 1H),
Q ﬁ‘ 8.68-8.61 (m, 1H), 7.45-7.38 (m, 2H), 7.22-7.15
< 3/7

(m, 2H), 4.69 (sep, 1H, J = 6.7 Hz), 4.48 (s, 2H),
o 4.23-4.15 (bor m, 1H), 411 (d, 1H, J = 13.9 Hz),
204 HCl

3.76 (d, 1H, J = 13.9 Hz), 3.69-3.59 (br m, 1H),
3.46-3.36 (br m, 2H), 3.30-2.88 (br m, 1H),
2.09-2.00 (m, 3H), 2.02-1.55 (br m, 2H), 1.21-1.06

(m, 6H).
F |
- o i TH-NMR (DMSO—dy) &: 1291 (br s, 1H),
\ 5 “«\[/ T OCH,
B Jnx\,m}ﬁ - 8.71-8.61 (m, 1H), 7.46-7.37 (m, 2H), 7.24~7.14
W “r 1,6
W :J) NN oM (m, 2H), 4.69 (sep, 1H, J = 6.7 Hz), 4.48 (s, 2H), 1
| 205 | HCl | 4.33-4.13 (br m, 2H), 4.08 (d, 1H, J = 13.9 Hz), |

3.77 (d, 1H, J = 13.9 Hz), 3.51-3.15 (br m, 3H),
2.14-2.01 (m, 3H), 1.89-1.61 (br m, 2H), 1.21-1.02
(m, 6H).
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0.45-0.30 (m 2H), 0.23-9,20 (m 111). 31- HWD1 (DML: 22-2") 12, 74s,
1H), 4,14) (s, 1;4),f's, 1:4), 72,;;.7,a2 (ss,2;7-7...13 (m 910,
[1.-2)2H), 4,14-4")4 - IR (1Tht, SCHfis)'12.44 (br s, 1H), 5,42
IK 7.59 (s,[01E3), 725-1,32 Cm 2H), 7.1a-L12 Cm 2H),424 (d, U,
1,114 3 Hz 411 2i-0., 3,92 (4 1H, .M4,6 Hz), 3,59-221 61, ;-4'2,
294 (hr 6 €ﬂ}>16119§7ts 3fro 1,19 (d 631, Hz), LI 018-3,22 Cm
1110, 'N-Nhrin (DVMSO-Q M 12:37 (hr 3, H), 8.53 Fo, 2,25 (4, 1R

VB, 41 Hz.) [ 7912 (s’ 1H), 7,367,22 [Z11), 7,i7-7,1] Gn2FO0, 4.2.9
Cd,, M2, 9 Hz2)No. 4. 21 g};’%};ulgiiﬁl 3.92| f&" H, ,J=12,9 JHaWRr 3,59-1, 22 Gn,
H,. 3.19-3./02 Cm 2H), 1,953H), 1/13 Itd, 3H, t.Ms, 2 Hz), 1.03-1,61
(m 1H), 1,01 C|;:, 3M 1J=12 | Hz), 6.p2--258 Or, IM, 041-0.311 Cm

2H), 0.24-019 Cm 1H), 9F- R(SO4 L 2M O} . i z s, :H, 743-7.32 Cm

211), 2, 21_— 1, 14| 04+ 2A— Jjge t, J4D‘H4\!Mﬂ2(ﬁﬂso—4s) 43 025, 118 H)4a-745 04
(rl, 1H tin.:,ir & N\)% 02, Pon I 168415 &b 474440, L2520 .
3.53 (54,1 H, 0/4 _Q
N . Hz), 4.47 (s, 2H), 443-4.33 (m, 2H), 3.67-3.58 (m,
206 HCI | TH), 3.57-3.51 (m, TH), 3.47-3.40 (m, TH), 3.22 (s,

3H), 1.34 (d, 3H, J = 6.7 Hz), 1.31-1.21 (m, 1H),
0.68-0.59 (m, 1H), 0.54-0.46 (m, 1H), 0.44-0.36
(m, 1H), 0.32-0.24 (m, 1H).

f OH O CH,
— a /J\\
» ¢ b 'H-NMR (DMSO-d,) 8:13.31 (brs, 1H
P s S N% & : s) O:13. rs, TH), 8.48 (s,
\M_‘L HE N)‘L/c“:
y

1H), 7.59-7.49 (m, 1H), 7.38-7.22 (m, TH),
7.20~7.05 (m, 1H), 4.87-4.73 (m, 1H), 4.48 (s, 2H),
4.02-3.86 (m, 1H), 3.80 (d, 1H, J = 13.7 Hz), 3.71
{d, 1H, J = 13.7 Hz), 3.47-3.32 (m, 1H), 2.85 (s,
3H), 2.17-2.04 (m, 2H), 1.71 (s, 3H), 1.23 (d, 3H, J
=7.0 Hz), 117 (d, 3H, J =7.0 Hz), 0.65 (t, 3H, J =
74 Hz).

207 HCI

OH Cl

{( “Tr 'H-NMR (DMSO-d;) &: 12.83 (br s, 1H), 8.72 (s,
W H. t:

1H), 7.45-7.38 (m, 2H), 7.23-7.15 (m, 2H), 4.69
(sep, 1H, J = 6.7 Hz), 4.48 (s, 2H), 4.44~4.27 (br m,
208 HCl | 2H), 4.11-3.82 (br m, 2H), 4.02 (d, 1H, J=13.9
Hz), 3.72 (d, 1H, J = 13.9 Hz), 3.64-3.40 (br m, 1H),
| 1.99 (s, 3H), 1.16 (d, 34, J=6.7 Hz), 1.12(d, 3H, J
= 6.7 Hz).
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7.0 Hz), 3,24 4''. :31.;), UE1-3.0.7 (E??, 1?2-?21 1,20 3H, .0410 Hz),

L& Ei 3H, "0=7,1 Hz.). 'HNNIFLl (.-Rs1(30-8;): 12.67 (hrlH), 8,82

(5 11), 1,43- 739(P 2H), 7 . 22-7:15 (m 2H), 4.82 (hr t IH JAW
445[3)57% m 1H), 4.48 Cs, 210, 418 (g, H. '346.5 Hz), 3.60

(dd " 1H 41708, 5,4 Hz), 3.49 (316, 1H, ,i410.3, 7.9

1, 27(d, 8HIZTBHAX. 11523 (d '3H, t142z .21 t, 8)1, jr5.8 11- NVP,

(DMB. ) 113-dg) 12, 53 (hr9.01 14), 7.48- 729 (rh, 4-D, 7.21-715 (m 2H),

4.75 (a, H, [J=1 3Hz) 447 Cs, 21 484 (Litt 1H ,)=-.13,8, 4.3
Hz), 4.81 (S$AolH, @‘g‘%ﬁ %—‘r@lHu ﬂa](bor 1, H JEOHR 3.74 (td, |l
H, s1=13,8, [6.9 87 (td IN,|J::1/8, SO Hz), 1.29 Ct 3H, J =6, 9

Hz), 0.89 id, 3H, 169 He:), 0. 78(d 311, j=53 Hz). z, H), ZN),

721--ti (n-3, - . 11 ,4 D1 (zpi, 1H Jz13"8, 13.9 Hz,),
3,14 3,14 ({zi, @\z =m( - 3H, : ). 3H t9 Hz), 2Z9
Cti. 6H J: 135s] giﬂ/R 12, B7 O pti-n 0pscas: oppr o 1431 13
Gm 2H), 7.22-7.015 Cm* ”ﬁR) @\2 ({ [ 1H), 7.45-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.70

(sep, TH, J = 6.8 Hz), 4.48 (s, 2H), 4.22-3.90 (br m,
4H), 400 (d, 1H, J =13.9 Hz), 3.74-3.57 (br m,
1H), 3.74 (d, 1H, J = 13.9 Hz), 3.14 (s, 3H), 2.00 (s,
3H), 1.19-1.09 (m, 6H).

209. HCI

oH O
Yy
Q g:li/l TH-NMR (DMSO~d,) &: 13.30 (s, 1H), 8.60 (s, 1H),
\\ - 7.567.50 (m, 1H), 7.35-7.25 (m, 1H), 7.13~7.08

{(m, 1H), 4.80-4.74 (m, 1H), 4.47 (s, 2H), 3.75 (s,
2H), 3.48-3.30 (m, 2H), 2.84 (s, 3H), 2.57 (s, 3H),
1.74 (s, 8H), 1.24 (d, 3H, J=6.7 Hz), 1.15 (d, 3H,

210 _ HCI

J=6.7 Ha).
A oH o CHL,
\ - P O T’ cH,
Y *‘“ﬂi - TH-NMR (DMSO—dg) &: 12.91 (s, 0.5H), 12.86 (s,
e
il 0.5H), 8.68 (s, 0.5H), 8.60 (s, 0.5H), 7.42-7.38 (m,
2H), 7.20-7.15 (m, 2H), 4.72-4.65 (m, 1H), 4.47 (s,
2H), 416 (d, 0.5H, J = 13.THz), 408 (d, 0.5H, J =
211 HCH

13.7 Hz), 4.00-3.98 (m, 0.5H), 3.86-3.84 (m, 0.5H)
3.81-3.74 (m, 2H), 3.51-3.33 (m, 3H), 3.17 (s, 3H),
| 2.54-2 49 (m, 2H), 2.07 (s, 3H), 1.15 (d, 3H, J=6 7
Hz), 1.05 (d, 3H, J=6.7 Hz).
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.34.0 Hz),
3,50 (dd,
3.24(s, 319),
1 21 (t, 3?0445?

7,43-7,29 (di
4 43 (3 2H)'ab4e0
Hz), ass (dd. 111,

4.65- 4,58 Cm
1H, J=10,3, 5,4 Hz),
1,27 (d, 3H,

IN). 4.48
'1:z22.0
8 Hz). 91-M R c
i, 2H, 7.21-7,16
4H§I9] Hz), 065-3.88
,J=10.4, 7.9 Hz),

3.48 (rid,

(3, 2H), 4.16 (q, 114..333.5 Hz),
1K. ,.:=10.3. 7.9 Hz),

Hz), 1,26 (4, 3H, .33,2.0 Hz),

ONISO-dd a :12.68 (mi El, 1H), az"

Cm 2R), 4,33 (hr 114, .3:8,8 Hz),

66,1 H), 3.64 (rid, 1H j): 104,

9.24 (& 2H), 319-3.07 (31,1H),

(D3, SO- - d8) ¢
7.87-7.31 (m

1.23 (3.., 331 HE

3,6 Hz),J3 4't,

3 (@%! tum) 3.66

12 (m 2H

311,1 J=7,1 Hz), IFFNWR
e . 11)" 73018 1H),
L 4.73-'4NB Cm 1:4), 421 CF.:,

2K), 4:19-4,Q7
:r35 Hz), 1.1
612,40 (11.6
7,434-729 (i

0
3,

212

d 214) 386 3.73

H{%BS N

Cm 8H),2.03 (s, 3R, 1.17 (d. 3H,
TH-NMRAEABINOLRs - 16 BELA/B Ay, ds6)(s,
8’ 09- U%Hp?sz% §H4}07 42—%3?&1 £H447 20_]7|'Q
{m, 2H), 4.70-4.65 (m, 1H), 4.47 (s, 2H), 4.11-4.06
(m, 1H), 3.93-3.90 {m, 1H), 3.87-3.84 (m, 1H),
3.81-3.75 (m, 1H) 3.69-3.65 (m, TH), 3.62-3.45 (m,
1H), 3.17 (s, 1.5H), 3.15 (s, 1.5H), 3.10-3.06 (m,
1H), 2.07 (s, 1.5H), 2.05 (s, 1.5H), 1.99-1,96 (m,
1H), 1.79~1.76 (m, 1H), 1.16 (d, 3H, J=6.7 Hz), 1.06
(d, 3H, J=6.7 Hz).

HCI

213

'H-NMR (DMSO-d,) §:12.77 (br 5, 1H), 8.55 (s,
0.5H), 8.48 (s, 0.5H), 7.67 (s, TH), 7.34-7.29 (m,
2H), 7.17-7.11 (m, 2H), 4.71-4.85 (m, 1H),
4.25-4.04 (m, 1H), 4.20 (s, 2H), 3.98-3.86 (m,
05H), 3.85-3.84 (m, 0.5H), 3.78-3.68 (m, 2H),
3.50-3.25 (m, 2H), 3.17 (s, 1.5H), 3.15 (s, 1.5H),
2.54-2.49 (m, 1H), 2.02 (s, 3H), 1.91-1.85 (m, 1H),
1.78-1.71 (m, 1H), 1.15 (d, 3H, J = 6.7 Hz), 1.05 (4,
3H, J=6.7 Hz).

HCI

214

'H-NMR (DMSO~d,) §:12.84 (br s, 1H), 8.54 (s,
0.5H), 8.50 (s, 0.5H), 7.68 (s, 1H), 7.34-7.31 (m,
2H), 7.17-7.11 (m, 2H), 4.71-4.65 (m, 1H), 4.20 (s,
2H), 4.07 (dd, 1H, J=13.9, 5.3 Hz), 3.90-2.85 (m,
1H), 3.75 (dd, 1H, J=13.9, 7.4 Hz), 3.59-3.36 (m,
3H), 3.15 (s, 3H), 2.54-2.49 (m, 1H), 2.02 (s, 1.5H),
1.99 (s, 1.5H), 1.99-1.97 (m, 1H),-1.78~1.71 (m,
1H), 1.16 (d, 3H, J = 6.7 Hz), 1.08 (d, 3H, J=6.7
Hz).
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7.16-7.10 (3, .21-1), 997 (4, 1H,, 34:13,5 Hz), 4,37 (4, 1H J=13.5
Hz). 913 (4, 24), 3.76-3.63 04, 1:1), 3.3331,23 1H), 264 (.d. 3H
'34:4.4 HR), 1,65 (a 311), 1,51 (1, 614 3417,1 Hz), 1H( 4/ 1P,

(D. MBO- zi , ); @ 7£210 (144 4. 141), 6.68 (a 110: 768 (4,140, 7,34-7.30
(64, 24). ' 710-7711 240, 4,36 (a 1H, 34414,1 M 4.46 (4, 1H,

3=14, 1 HC Mp)ble41r6004, 2H)
2.33 (44'3, 941).

3, 733169 (3414),
1,71 (3. 340, 1,19 H 3H 341.1 Hz).

2..18-3.09 (r3, 140,
C?

No.

structural
formula

salt

"H-NMR

215

R H o ¢,
8 N
I eI
N7 CH,
&

216

217

oH D

Qt ﬂ

HCI

'H-NMR (DMSO-dg) &:13.20 (br s, TH), 8.44 (s,
1H), 7.87 (s, 1H), 7.35-7.31 (m, 2H), 7.16-7.11 (m,
2H), 4.81-4.74 (m, 1H), 4.19 (s, 2H), 3.79~3.65 (m,
3H), 3.57(d TH, J=14.4 Hz), 2.74 (s, 3H), 1.81 (s,
3H), 1.66 (s, 3H), 1.21 (d, 8H, J=6.7 Hz), 1.15 (d,
3H, J=6.7 Hz).

HCI

"H-NMR (DMSO-d,) &:12.60 (br s, 1H), 8.63 (s,

1H), 7.66 (s, 1H), 7.35~7.30 (m, 2H), 7.17-7.11 (m,
2H), 4.89-4.85 (m, 1H), 4.19 (s, 2H), 4.08 (dd, 1H,

J=13.7,4.2 Hz), 3.81(d, TH, J=13.7 Hz), 3.57 (dd,
1H, J=10.5,5.7 Hz), 3.66 (dd, 1H, J=10.5, 7.9 Hz),
3.56~3.39 (m, 3H), 3.33-3.27 (m, 3H), 3.10 (s, 3H),
1.10~1.04 (m, 1H), 0.55-0.46 (m, 2H), 0.36-0.26

{m, 2H).

HCI

"H-NMR (DMSO-dy) &:12.30 (br s, 1H), 8.65 (s,
1H), 7.66 (s, 1H), 7.34-7.30 (m, 2H), 7.16-7.11 (m,
2H), 4.60 (d, 1H, J=13.2 Hz), 4.42 (dd, 1H, J=13.2,
3.9 Hz), 4.24-4.19 (m, 1H), 4.19 (s, 2H), 3.67 (dd,
1H, J=14.2, 70 Hz), 3.55 (dd, 1H, J=10.3, 4.8 Hz),
3.47 (dd, 1H, J=10.3, 7.0 Hz), 3.20 (s, 3H), 3.19
(dd, 1H, J=14.2, 7.4 Hz), 1.18-1.12 (m, 1H), |
0.55-0.46 (m, 2H), 0.41-0.37 (m, 1H), 0.31-0.28 |
(m, 1H).
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H -NL1: 4F4 ' H141AR 1,1 (hriA), all (1:, H4, 7A37.3 Im 2H
7.21-7.10 On, 2W 4.47 21-0, 3.30-3..75 (rn, 3H), 3.70 (d, IA
J17-10.4 Hg), 3.6a-3,45 Om 411), 3.35325 (m 21-0, 3.1l (s, 31-0,
1,64 55, 2l0pL. 17 (t.. 1111, Jr:7.2 |H-14MR (11MS0- d5) 4f..c : 1la
21 (hr rd,1 V&Il :H), 7,42-7.313 (m 2W 7.21-7.16 Om 2H), 4.47 OB
1-1C21- 0, 1300163 Gme4H), 3.5 F3A4 Cm 21-0, 3.35-3,33 OM 21-0, 3..32
Cs, 31-0, 2,95-2 . 90 Cm A, 1..62D.93-0.7
(11111180-d):| 12| 5 1Hpsr#cd2:t 7. 38 (Gmit2H), 721- 3. 18(}“ 21-0, 4.31)
L IN, J=6.3"H , (1, 4u3les, 214),) 4. 04-3 95 Cm 2 @”52 HCf (. 4-1,

3=10.3, 5.2 =343 Gi’l,i_/-\, =0,10-3. 65 Hz), $.223W

t
2.0-3. fa (m lH), 142 CSI 3H, J|: Hz),1,1 (t, aN. ,J=7.1

61:

/1 5 :

3. ( 0

No. HO cH{MAR ( 0-94§" 50 (:9r 9, 1H), 8.8 11-1), 7,39
G 1)1, 1H ,0Q:15 38%/5 j’% 16 nﬁf”ﬂf@wsf’:ﬂ;éa-@@aq (bt H0, 8.85 G,
J:9 13

fan)

,J:95.7, 2.4|H) G b 1Hz )66 (4 14273l (m, 24, 71599180, 3,
4.3 Hz), 2H), 461 (d, TH, J=13.5 Hz), 4.42 (dd, TH, J=1335,
4.2 Hz), 4.24-4.19 (m, TH), 4.19 (s, 2H), 3.67 (dd,
218 HCl | 1H, J=14.0, 7.1 H2), 3.60 (dd, TH, J=10.3, 42 Hz),

3.52 (dd, 1H, J=10.3, 6.4 Hz), 3.42~3.30 (m, 2H),
3.20 (ad, 1H, J=140, 70 Hz), 1.16-1.11 (m, tH),
0.95 (t, 3H, J=7.0 Hz), 0.56-0.46 (m, 2H),
0.41-0.37 (m, 1H), 0.31-0.27 (m, 1H).

Q e u\) 'H-NMR (DMSO-dg) O: 12.79 (br s, 1H), 8.78 (s.

<\~—ﬂ Lyt 1H), 7.35 {dd, TH, J = 8.4, 7.0 Hz), 6.93 (dd, 1H, J =
11.4, 2.6 Hz), 6.74 (td, 1H, J = 8.4, 2.6 Hz),
4.97-4.93 (m, 1H), 4.79-4.72, (m, 1H), 4.33 (s, 2H),
4.06 (g, 2H, J=7.0 Hz), 3.79-3.65 (m, 2H), 3.61
(dd, 1H, J=10.3, 5.7 Hz), 355 (dd, 1H, J=10.3, 7.7
Hz), 3.23 (s, 3H), 1.31 (4, 3H, J=7.0 Hz), 1.15 (d,
3H, J=2.3 Hz), 1.14 (d, 3H, J=2.3 Hz).

219 HCI

OH 0O

; ?_F P:}I)L o, 'H-NMR (DMSO-d;) &:12.80 (s, 1H), 8.76 (s, TH),
HC—n

6.93—6.87 {m, 2H), 4.97-4.93 (m, 1H), 4.79-4.72
(m, 1H), 4.33 (s, 2H), 3.85 (s, 3H), 3.84-3.72 (m,
2H), 3.61 (dd, 1H, J=10.3, 5.7 Hz), 3.55 (dd, 1H,
[ J=10.3, 7.8 Hz), 3.23 (s, 3H), 1.15 (d, 3H, J=2.3
Hz), 1.14 (d, 3H, J=2.3 Hz),

N"N

220 HCl

|
1
l
|
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41 7-.4,13 (m 114), 3.87 (.1..<3, 11-1. :1=14,0, 7.1 HA 2, 56-.148
09, n),140 C-t, 2H ,1=7,5 Hz), 3.32-929 Cro,1 H), 3,22 Cs, 3H),
3.09 H., 2H 1939 L21 0., 3H, Hz). (DrislSO---(1:)
6:12.61 Ur (347 Jag) 8,78 CP.,., 11-0, 7,42-7.0.9 (Di, 2i-), 7.2C 7,16
431 2KI, 4131 /02H), 4,47 Cs, 2H), 3,55-909 Cm 614), 3.28. Cs,
5H). 93H, )LTabgz. 1- éi]llvsom) 6: 12.75 (br tx, 18.80 cs, 1?-0,
7.43-7,38 Cm 21-1), 7.21-7,15 Cm 2H), 4,89-4,95 Cm 1H), 4.40 (.9.,
2:1), a99-$.s4 (m 3H), 1-92.113.52 ; —I—N—/—-Q—LO—M;%—#P_%—;%%?

(Ca 1K, ,J9102,.| .73 Hz)et3:24(s, 3101t1.22 (01, 3H, 34:7, o Hz)
L0:1.1-1. 00 CNP [11-0, f0™862 0. 5.6 Cf 1110, 0,47-0, o8-
0,23-013 Om |1 H). +H-14:9151 : D\ 7-31)- G

15441MR (ci MS0--4): 12,43 (hr s, C1h). 8.@5_, gaR D;,,gq,,dﬂ,zg 42250&38;4% s

i%ééro?,zzmygogn% 217) gld" H’:LH,J TG 3 ﬂglzigg’&mszr%é’ @%
iN ..M10,5| 22 39 |30, 1/1406133 Hezd4? (3122@413%(“ CH= 121‘1=510
Hz), 1.27 id) ,3H 05 ““Z) ul, HOI | 4.6 Hz), 4.21-4.14 (m, 1H), 3.83 (br ¢, 1H, J=46
Hz), 2.04-1.99 (m, 1H), 1.39 (d, 3H, J=6.9 Hz), 1.35
{d, 3H, J=6.9 Hz), 1.05 (d, 3H, J=6.9Hz), 0.64 (d,
3H, J=6.9 Hz).

¢ d TH-NMR (DMSO-d,) &:12.30 (br s, TH), 8.65 (s,
Q ojL‘/rLN/\ 1H), 7.67 (s, 1H), 7.35-7.31 (m, 2H), 7.18-7.13 (m,
B {; xvﬂ\)'-nul 2H), 4.59, (br d, 11-_1. J=13.3 Hz), 441 (dd, 1H,
222 = OT HCI | J=13.3, 4.1 Hz), 4.20 (s, 2H), 4.12-4.09 (m, 1H),
3.89-3.84 (m, 1H), 3.58-3.50 (m, 2H), 3.41-3.34

(m, 2H), 3.29-3.24 (m, TH), 1.20 (%, 3H, J=7.2 Hz2),
0.97 (t, 8H, J=7.0Hz).

L ,Ti’ 'H-NMR (DMSO0-d;) &: 12.80 (m, 1H), 8.59 (s,
ﬂ 1H), 7.69 (s, 1H), 7.34-7.30 (m, 2H), 7.17-7.11 (m,
H“C 2H), 4.72-4.65 (m, 1H), 4.20 (s, 2H), 4.20~4.13 (m,

1H), 4.00 (d, 1H, J=12.5 Hz), 3.86-3.80 (m, 2H),

3.75-3.66 (m, 2H), 2.12-2.03 (m, 2H), 1.93 (s, 3H),
1.14 (d, 3H, J=6.7 Hz), 1.12 (d, 3H, J=6.7 Hz).

223 HCt

;Tf(i i "H-NMR (DMSO-dy) &: 12.55 (br s, 1H), 9.02 (s,

cH, 1H), 7.43-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.76 (d,
1H, J=13.3 Hz), 4.47 (s, 2H), 4.30 (dd, 1H, J=13.3,
224 HCt | 4.6 H2), 4.21-4.14 (m, 1H), 3.83 (br t, TH, J=4.6
| | : Hz), 2.04-1.99 (m, TH), 1.3 (d, 3H, J = 6.9 Hz), |

1.35 (d, 3H, J=6.9 Hz), 1.05 (d, 3H, J=6.9 Hz), 0.64
(d, 3H, J=6.9 Hz).

r/\\/'l'l

7
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1H NVR (L) MS) (10-ds) a :12551 (br z,), 3.93 (s, 11-0.. 7.42-7.38 (m
2H), 7,21-7:18 (n5 2H), 4.91 (g, IN.,Jc653 Hz), 4.4:3 (es, 2H),
4,CH-3,65 (31; 25), 3,52 (dd, |A ,5710,3, 5.2 Hz), 3.40 (dd. 1H,
,J))10. 3, t@QsHz), 3,22 (s, 3H) 3,20-3,13 (gn, | fl), 1512 id, 3H,
L943.6 Hz), 1,19 (t, 3H J=7. Hz) H 01412 (DWVSO--d,,)12.70 (hr
9.1H), 3. 3dT@b|le o69] 7,44-7.392.1-0, 7 22-7.16 (91. 2H), 420 id,
1H, .2 = 14.0 Hz), 4.49 (d, 10, ti c 14.0 Hz), 4.47 (.4, 2H),
4.11- 3,03 (F)5—4-H)y 3,60 (sep—N—~576; —2-06-1; 40);
1:33 (3, CH)i\g? 13 1 dytCHrube) 1 1. 43:0xd, INa,?{Ma,ll--l\/R
(3MBO. - --d6) 13- | (b11- U™12,50 thr [7s, 1H), 5.93 (s, 1i-0,1.45-L37
Cm O0-0, 713-7.1“ (nt5—2W 470 (d.1H, 1,3 14,0 Hz), 449 (4. 1H —
J1$.0 Hz), 4.|47 k.,4 2H), 3 855,),| 1. 69 Cs, 31-0, 1A9 C c-1, 3H, iss
e..S HA 1. 46 523I—%‘)“ mSo-d..) S 12, 88(hr81H) 9- 55
(s, 1H), 7.45-7.88 2-L15 Cm/, 1% 1
(4, 1H, J14.Q Hz), 3. o6 d =14. 0 Hz mﬁﬁ)ﬁg ""? H%l mi’g‘i '?zz‘s
61-), 1.98 Cg, 3H). | H 144 (DNZ 0-|da) 67f2<s7'§> wf—7%)<m£'1> 08732 o 2g|
11-0, 7.99 (B, 1H), 7.36-730 Cm 21-0, 7.445476 GLH2k)a (5, 214,421 (Cs1, 0=24) |
410 (d, 1 H |4,=13.9 Hz), 3.91 :13, 10| 513749 8 h=x139n3 64{-S.05 3w
2.89(s, 6110, 1 02 (s, 3H). e, ’ S
3.13-3.06 (m, 1H), 3.81-3.74 (m, 2H), 2.00 (s, 3H),
1.92-1.84 (m, 1H), 1.75-1.61 (m, 3H), 1.15 (d, 3H,
J=6.7 Hz), 1.07 (d, 3H, J=6.7 Hz).
e—Q{ 'H-NMR (DMSO-d;) §:12.81 (br s, 1H), 8.51 (s,
N M 1H), 8.20 (br t, TH, J=55 Hz), 7.67 (s, TH),
7.34-7.30 (m, 2H), 7.16-7.11 (m, 2H), 4.73-4.66
226 HCH | {m, 1H), 4.20 (s, 2H), 4.11 (d, 1H, J=13.7 Hz), 3.77
(d, 1H, J=13.7 Hz), 3.13-2.99 (m, 2H), 1.92 (s, 3H),
1.14 (d, 3H, J=6.7 Hz), 1.10 {d, 3H, J=6.7 Hz), 0.99
(t, 8H, J=7.2 Ha).
FH‘ OH /?\H,.
N © “\N( N~ CH,
‘{#k e H-NMR (DMSO-d,) &: 12.80 (br s, TH), 8.54 (s,
= 1H), 8.22 (d, TH, J=4.4 Hz), 7.69 (s, 1H), 7.34-7.30
(m, 2H), 7.16-7.12 (m, 2H), 4.73-4.66 (m, 1H), 4.20
227 HCI
| (s, 2H), 4.13 (d, 1H, J=13.7 Hz), 3.78 (d, 1H, J=13.7
| Hz), 257 (d, 3H, J=4.4 Hz), 1.93 (s, 3H), 1.13 (4,
| | 3H. J=7.0 Hz), 1.08 (d, 3H, J=7.0 Hz),
| |
| |
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sy iN.591 2H): 3,45 :sep. 1H = 3.3 -3,38 (s, 3H). 33 31-1), 1.433:-t
4 =3.3 ;-1s), .42 '14--r6:6314 NC ' H 75: 041R ( D5+130- 91: 312. 73
0)9 4, 11-0, 8630 Cs, 1N), 145-77,39 Cm 2H), 7.22-71 5 Cm 2H),
5.0394. 97 (94804710 (9, 2W 3.94-131 Cm 2W 5,W6,1.50.1,9t4 1H),
3329354 Cm_2H), 3.23 Cs, 3W 1.23 Ca%3H, J 6" 3.3 Hz: 61189407 (9),

| H), 056--6a@%eo%f6431) 0,50-0.37 ;Fr%21-0, 0.31-4120 6, 1H). o:
12.48 (-39IN), 8.84 (s., 111), 7.449716 Cm 1HL 7, 23-1, 15 Cm IN),
1,06--3,90 (97,—T1Tr, 444 (da, INJ 9i 7z 115, 1.4 Hz), 3.4 Hz);,
4.24-4.17 Cm LN, C(CAFalIN J 35803, 4.2 Hz), 3n44us.37 514, 3H),
3.22 (3), 391), osfﬂr :3 7.5|Hz), [1.30 (9i, 334, J .7) 55 Hz)
, 23 (91, 3H [J 4 3 H43.

oHo

{2_( \’j\i(“\ 'H-NMR (DMSO0—d;) &:12.85 (br s, 1H), 8.81 (s,
\
N

1H), 7.48~7.46 (m, 1H), 7.42-7.33 (m, 3H),
4.98-4.96 (m, 1H), 4.80-4.73 (m, 1H), 4.50 (s, 2H),
228 HCI | 3.84 (dd, 1H, J=13.8, 4.1 Hz), 3.75 (br d, 1H,
J=13.8 Hz), 3.63 (dd, 1H, J=10.4, 5.7 Hz), 3.57 (dd,
1H, J=10.4, 7.5 Hz), 3.25 (s, 3H), 1.17 (d, 3H, J=2.0
Hz), 1.15 (d, 3H, J=2.0 H2).

oH 0O

g}{ O NJ\ TH-NMR (DMSO-d;) &: 12.83 (br s, 1H), 8.80 (s,

SN “\) 1H), 7.51 (t, 1H, J=8.3 Hz), 7.48 (dd, 1H, J=8.3,
N o 2.0 Hz), 7.32 (dd, H, J=8.3, 2.0 Hz), 5.00-4.95 (m,
1H), 4.80~4.74 (m, TH), 4.50 (s, 2H), 3.84 (dd, 1H,
J=13.7, 4.0 Hz), 3.75 (dd, 1H, J=13.7, 1.6 Hz), 3.62
(dd, 1H, J=10.3, 5.8 Hz), 3.57 (dd, 1H, J=10.3, 7.7
Hz), 3.25 (s, 3H), 1.17 (d, 3H, J=2.0 Hz), 1.15 (d,
3H, J=2.0 Hz).

229 HCI

1H), 7.66 (dd, 1H, J=8.7, 2.6 Hz), 7.61 (dd, 1H,
J=8.7, 6.0 Hz), 7.32 (td, 1H, J=8.7, 2.6 Ha),
4.99-4.95 (m, 1H), 4.80-4.74 (m, 1H), 4.57 (s, 2H),
3.84 (dd, 1H, J=13.7, 4.0 Hz), 3.75 (dd, 1H, J=13.7,
1.6 Hz), 3.62 (dd, 1H, J=10.3, 5.8 Hz}, 3.57 (dd, 1H,
‘ J=10.3, 7.7 Hz), 3.25 (s, 3H), 1.17 (d, 3H, J=2.0

| Hz), 1.15 (d, 3H, J=2.0 Hz).
1

|

F - o o
Q— p RPN NJ\ 'H-NMR (DMSO~-d,) &: 12.83 (br s, TH), B.79 (s,
Br - 8 e N\’)
\ z

230 HCI
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1137 t

11),

313 HC
7.44-7.37 5)1, 2.H,

(1A4S8)--r1s) ci;
7.22-9115 Cm 2H),

12.71 (br 9,1W 3,76 Cs,

455 (d, 1H,

j

4.47 (s,

2H) .

4.31 Cd, 151, J =113,5 Hz),

731-353 (m 1H),

13.5 Hz),
5, 50- 3, 42

1, 94, 31'07[0?4-83.]} (5, 350, 1.37 (s, 3W 1,20 (t, 3H, z1 7.1
[Table 1-65]

structural salt

formula

"H-NMR

231 HCI

'H-NMR (DMSO-d,) &:12.80 (br s, 1H), 8.79 (s,
1H), 7.37 (dd, 1H, J=8.5, 6.1 Hz), 7.10-7.01 (m,
2H), 4.99-4.95 (m, TH), 4.80-4.74 (m, 1H), 4.45 (s,
2H), 3.84 (dd, 1H, J=13.7, 4.1 Hz), 3.75 (br d, 1H,
J=13.7 Hz), 3.62 (dd, TH, J=10.4, 5.7 Hz), 3.57 (dd,
1H, J=10.4, 7.6 Hz), 3.25 (s, 3H), 2.29 (s, 3H), 1.17
(d, 3H, J=2.0 Hz), 1.15 (d, 3H, J=2.0 Hz).

232 HCI

'H-NMR (DMSO—dg) 8:12.75 (br s, 1H), 8.56 (s,
1H), 7.42-7.38 (m, 2H), 7.20~7.16 (m, 2H),
4.66-4.64 (m, 1H), 4.47 (s, 2H), 4.45-4.40 (m, TH),
4.08-4.05 (m, 1H), 3.56 (dd, 1H, J=11.3, 3.2 Hz),
3.50 (dd, 1H, J=11.3, 4.2 Hz), 3.11 (s, 3H), 1.75 (d,
3H, J=6.5 Hz), 1.33(d, 3H, J=6.0 Hz), 1.32 (d, 3H,
J=6.0 Hz).

233 HCI

'H-NMR (DMSQO—d;) &:12.54 (br s, 1H), 8.85 (s,
1H), 7.44-1.38 (m, 2H), 7.22-7.15 {m, 2H),
4.62-4.53 (m, 1H), 4.51-4.44 (m, 3H), 4.32 (dd, 1H,
J=13.1, 3.4 Hz), 4.26-4.18 (m, TH), 1.27 (d, 3H, J
= 6.7 Hz), 1.26 (d, 8H, J= 6.7 H2), 1.21 (d, 3H, U =
6.5 Hz).

234 HCH

TH-NMR (DMSO-dg) &:12.85 (s, 1H), 8.43 (s, 1H),
7.69 (s, 1H), 7.37-7.29 (m, 2H), 7.19-7.11 (m, 2RH),
4.73 (sep, 1H, J = 6.7 Hz), 4.21 (s, 2H), 4.12 (d, 1H,
J =141 Hz), 3.79 (d, 1H, J =14.1 Hz), 2.93 (s, 6H),
1.98 (s, 3HD), 1.17(d, 3H, J = 6.7 Hz), 1.11 (d, 3H, J
= 6.7 Hz).

189



54-141' 49: (915637119:3").1292 36- 9,1 )11, 9..77 99,
1H)...1.83-).431H), 7.33-7,23 24 69-705 (96, 3),.219), 4,4:6 (9, 2H),
9,69 355H'fi :994 (91, 311,30.6 Hz), 3.39 (97 6137 j39, C64 11.94

71 3 [04g82] 1-1-51ML4 CDM SC1-4,) 6 : 12,74 (br IN), 8,74 Cs,
IN). 7.44-1,137 (n-:, 2H), 7,22-1J 4 (m4,50 Cs, 1-/C121-0, 4.47 (s,
2:1-), (494l{zEEs 10411, J6.61 Hz), 3,55

structural salt

No. formula TH-NMR
R o4 o o ; ;
& 4 :ﬁHHJ\CH, 'H-NMR (DMSO-d,) &: 12.89 (br s, 1H), 846 (s,
I “H%gir% 1H), 7.69 (s, 1H), 7.34-7.31 (m, 2H), 7.16-7.12 (m,
A 2H), 4.74-4.68 (m, 1H), 4.20 (s, 2H), 4.15 (d, TH, J
235 HCI | =142 Hz), 3.78 (d, TH, J = 14.2 Hz), 3.60-3.53 (m,
1H), 3.40 (br t, 2H, J = 6.2 Hz), 3.36-3.28 (m, 1H),
3.18 (s, 3H), 2.95 (br s, 3H), 1.97 (s, 3H), 1.17 (d,
3H,J=6.7 Hz), 112 (d, 3H, J = 6.7 Hz).
R oM H,
QL/ S;j:ij\"iw’ TH-NMR (DMSO—d;) & : 12.80 (m, 1H), 8.59 (s,
WA ”gfn 1H), 7.69 (s, TH), 7.34-7.30 (m, 2H), 7.17-7.11 (m,
L] 2H), 4.72-4.65 (m, 1H), 4.20 (s, 2H), 4.20~4.13 (m,
236 HC!

1H), 4.00 (d, 1H, J=13.5 Hz), 3.86-3.80 (m, 2H),
3.75-3.66 (m, 2H), 2.12-2.03 (m, 2H), 1.93 (s, 3H),
1.14 (d, 3H, J=6.7 Hz), 1.12 {d, 3H, J=6.7 Hz).

oH o oH
o KA, 'H-NMR (DMSO-d;) §: 12.77 (br s, 1H), 8.55 (s,
. \H!N)/\ 1H), 7.69 (s, 1H), 7.34-7.30 (m, 2H), 7.17-7.11 {m,
\ G
937 oo 'f—l\ HCI | 2H), 4.72-4.66 (m, TH), 4.20 (s, 2H), 4.17-3.96 (m,

4H), 3.73-3.53 (m, 3H), 3.12 (s, 3H), 2.95 (s, 3H),
1.18-1.07 (m, 6H).

— ! "H-NMR (DMSO-dg) &:12.80 (br s, 1H),

N oM,
S J 8.58-8.53 (m, 1H), 7.69-7.68 (m, TH), 7.34-7.30
\\__-54 H‘U,j\, |
i ] (m, 2H), 7.16-7.12 (m, 2H), 4.72-4.66 (m, 2H), 4.20
238 “Pan | Hel | (s, 2H), 3.99-3.84 (m, 2H), 3.78-3.67 (m, 1H),

3.60-3.47 (m, 2H), 3.36-3.33 (m, 2H), 3.27-3.25
(m, TH), 3.28-3.16 (m, 3H), 1.93 (s, 3H), 1.15-1.10
(m, 6H).
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j2,34,1(15 biz), 3.51 cd, 214, 215 10.6 Hz), 5.27 (5, SW, 1.45 (ti,
8H, Jzr 55 Hz). TH N 4:44:30-dd a: 12.71 1,1-n- s, 1H), 8.83 (c,
HD, 7,88-7,50 Cm 1-1), 133-7.26 (Jo, 11.4), 7.15-7.08 Cm IN), 4.30
(4, IR 2 = (DA H2: 1, 4 54 HC1 (3,11-1,5 14,0 Hz), 4.49(s2H), 23.45
(p, 1H .15 9.7 N-z..), 3,CL7 (5, 6H, 1.55 (s, 8151), 1.49 (4,

31-1, 114, XaR3e(3- 6§|11 6.7 Hz), 1H NMR (OWG- 4d a 1325 (1.5r 2,

114), 8.71 1i-fl 7 44-7 3:5 Om 21-0, 7.22.-7.152H), 4.79 1 (sap

11-1, J6.8 H:t), 4, 47 &4 21?17) 3.8013:3,[70 (51, 2H. 1, 3,71-3.84 (m
211), 3.55-3[43 Om 2}r 3.31 [(m 211), 311 (5H8¥R . 1 59 (c. |,
81-1), 118 (d, 814,6.8 15z.), 1,18 1151, ,115 5.5 Hz: 1. rrO_? RR-5_

12, H215-55,)2 55 U r 5551 3 , 155-p.25 (f5, 2252 25-7:. (5. 2.(:).
-L.:, 3517 5] 15§ a e etrl 901 .'act: u:833. f:e
rex,: la . ]Lkl 5) @ (Sr|s, | WidRkoR-q) 6:12.81 Gbr s, 1H), 851 (s,

1H), 8.20 (br t, 1H, J=5.5 Hz), 7.67 (s, 1H),
7.34-7.30 (m, 2H), 7.16-7.11 (m, 2H), 4.73-4.66
239 HCI | (m, TH), 4.20 (s, 2H), 4.11 (d, 1H, J=13.7 Hz), 3.77
(d, TH,'J=13.7 Hz), 3.13-2.99 (m, 2H), 1.92 (s, 3H),
1.14 (d, 3H, J=6.7 Hz), 1.10 (d, 3H, J=6.7 Hz), 0.99
(t, 3H, J=7.2 Hz).

e~q oH O cH,
- . x
\ TN eH, . | 'H-NMR (DMSO—d;) &§:12.80 (br s, 1H), 8.80 (s,
N ”\)
< ! 1H), 7.29 (d, 2H, J=8.9 Hz), 6.92 (d, 2H, J=8.9
N St

Hz), 4.99-4.94 (m, 1H), 4.80-4.73 (m, TH), 4.39 (s,
240 HCI | 2H), 3.84 (dd, 1H, J=13.7, 4.0 Hz), 3.75 (d, 1H,
J=137 Hz), 3.74 (s, 3H), 3.62 (dd, 1H, J=10.3, 5.8
Hz), 3.57 (dd, 1H, J=10.3, 7.7 Hz), 3.25 (s, 3H),
1.17 (d, 3H, J=2.4 Hz), 1.15 (d, 3H, J=2.4 Hz).

=4 ’ 5 \/T/I\c”ﬂ "H-NMR (DMSO-d) 8: 12.80 (br s, 1H), 8.80 (s,
“(\NJN 5;\0/”., 1H), 7.32 (dd, 2H, J=8.5, 5.6 Hz), 7.11 (t, 2H,
J=8.5 Hz), 4.98-4.94 (m, 1H), 4.81-4.74 (m, 1H),
3.84 (dd, 1H, J=13.9, 3.8 Hz), 3.76 (d, 1H, J=13.9
241 He!

Hz), 3.63 (dd, iH, J=10.3, 5.8 Hz), 3.57 (dd, 1H,
J=10.3, 7.5 H2), 3.41 (1, 2H, J=7.7 Hz), 3.26 (s, 3H),
! 3.09 (t, 2H, J=7.7 Hz), 1.17 (d, 3H, J=1.6 Hz), 1.15
i 1 (d, 3H, J=1.6 Hz).
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111), 7,44-7.36 Cm 2.10, 7.22-7.14 Cm aw, 4.82 (3, 1H 11 13.5 Hi,
4.47 (4, 2.H), 4.35 (s8p, 1H, " 43 Hz), 4,30 (4:4,1H :1 =13.5, 4.5
Hz), 431-336 1111, 5.64-3.55151,111), 3,05 (s, 3H), 1.35 (el, 3H,
J 8.3 Hz), mBR)( 311, J 4.4 Hz), 12 9 (5, tH 3 6,2 Hz),
'13e11311C111 41 10-4,1 tt.1: 12.64 (1)r. 4, 1H), 363 C. 4, 1H),
7,447.358& . [TaRH)E 17683.7. 15 (18, 1111, 7.05-638 (81, Crn, 21-1),
4.16-4.07 (51, 110, 3.821-3.76 (en, 111), 3,40 (2, 2.14, 3 = 7.5 Hz),

3.30-22 9 (4fi, 111). 3,10 (t 2H Jr7.5 Hz), 1.24 (1, aH, z! 6.6
Hz), 1.20 (t|BM,| U -abodaid B ). 1HINT, 113 (DMVBeedd 'HNMR, 50 (1)4 4,
1H), 8,91 Cs 11n, 74473cm 2|:e| 22-7.15 5-4. 2111, 459 (41,
111, Jri13,5 He), 4 47 (4, 2H), 4,35 5111, 111, . 430-337
Cm 2H), 68-3. 58( 10 aS|--3 Lal(m 1H, 3.0g.(s, 313, 1.21 (1
3h83= 7.1 H7), 1. 115, 4 m).w"““""swg‘?‘d%? {247 lr (0. §81 (5
rnilal.a. 43--Hk| E;, 3414 | 198,28 LHpH, J7.5466 27 7.0 B 22H) |

7.2a-7148&1, P1-i|), 4, \1 4. 252&; 4. A7 148 Hn2dlon Lida B, &n4.20%.760M 1141-(0,

3.87-2,76 (m 1H), 3. 344308 (m 1H)’ 1265.33(3’:1‘,11H,J=13.9,4.0Hz). 3.76 (dd, 1H, J=13.9,

242 HC!
1.4 Hz), 3.63 (dd, 1H, J=10.3, 6.8 Hz), 3.58 (dd, 1H,
J=103, 7.7 Hz), 3.26 (s, 3H), 8.10 (t, 2H, J=7.7 Hz),
2.68 (¢, 2H, J=7.7 Hz), 2.09-2.01 (m, 2H), 1.18 (d,
8H, J=2.0 Hz), 1.16 (d, 3H, J=2.0 Hz).
R oH 0 CH
Q|| |
s M A H-NMR (DMS0~d;) &:12.83 (br s, TH), 8.81 (s,
\ A - 1H), 7.66-7.63 (m, 1H), 7.41~7.39 (m, 2H),

5.00-4.95 (m, 1H), 4.80-4.74 {m, 1H), 4.50 (s, 2H),
243 HCI | 3.84 (dd, 1H, J=13.7, 4.0 Hz), 3.76 (dd, 1H, J=13.7,
1.6 Hz), 3.63 (dd, 1H, J=10.1, 5.6 Hz), 3.57 (dd, 1H,
J=10.1, 7.7 Hz), 3.25 (s, 3H), 1.17 (d, 3H, J=2.0
Hz), 1.15 (d, 3H, J=2.0 Hz).

\L"/ Oxy N/]\JCH, 'H-NMR (DMSO-d;) 8: 12.83 (br s, 1H), 8.81 (s,
& *v“\:) 1H), 7.73 (d, 2H, J=8.1 Hz), 7.50 (d, 2H, J=8.1
Hz), 4.99-4.94 (m, 1H), 4.80-4.73 (m, 1H), 4.61 (s,
244 HCI | 2H), 3.84 (dd, 1H, J=13.7, 40 Hz), 3.76 (dd, 1H,
J=13.7, 1.6 Hz), 3.63 (dd, 1H, J=10.1, 5.6 Hz), 3.57
: (dd, 1H, J=10.1, 7.7 Hz), 3.25 (s, 3H), 1.17 (d, 3H,
' J=2.0 Hz), 1.15 (d, 3H, J=2.0 Hz). |
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[0485]

[Table 1-69]

structural
formula

salt

"H-NMR

245

HClI

'H-NMR (DMSO—d,) §:12.79 (br s, 1H), 8.48 (s,
1H), 8.34-8.33 (m, 1H), 7.67 (s, TH), 7.34-7.30 (m,
2H), 7.16-7.12 (m, 2H), 4.73-4.67 (m, 1H), 4.20 (s,
2H), 4.06 (d, 1H, J=13.7 Hz), 3.78 {d, 1H, J=13.7
Hz), 3.61-3.44 (m, 1H), 1.90 (s, 3H), 1.13 (d, 3H,
J=6.7 Hz), 1.09 (d, 3H, J=6.7 Hz), 0.62 (d, 2H,
J=7.4 Hz), 0.46-0.41 (m, 2H).

246

HCl

'H-NMR (DMSO—d,) &:12.82 (brs, 1H), 8.51 (s,
1H), 8.28 {t, 1H, J=5.5 Hz), 7.67 (s, 1H), 7.33-7.30
(m, 2H), 7.16-7.11 (m, 2H), 4.73-4.66 (m, 1H), 4.20
(s, 2H), 4.15 (d, 1H, J=13.9 Hz), 3.78 (d, 1H, J=13.9
Hz), 2.98-2.84 (m, 2H), 1.93 (s, 3H), 1.14 (d, 3H,
J=7.2 Hz), 1.12 (d, 3H, J=7.2 Hz), 0.89-0.85 (m,
1H), 0.40-0.37 (m, 2H), 0.14-0.10 (m, 2H).

247

HCI

TH-NMR (DMSO—dy) &:12.70 (br s, 1H), 8.51 (s,
1H), 7.71 (s, 1H), 7.34-7.30 (m, 2H), 7.18-7.12 (m,
2H), 4.64-4.62 (m, TH), 2.45-4.48 (m, 1H), 4.21 (s,
2H), 4.06-4.02 (m, 1H), 3.53 (dd, TH, J=11.1, 3.4
Hz), 3.48(dd, 1H, J=11.1, 4.2 Hz), 3.11 (s, 3H),
1.72 (d, 3H, J=6.5 Hz), 1.33 (d, 3H, J=5.6 Hz),
1.31 (d, 3H, J=5.6 Hz).

248

HCI

'H-NMR (DMSO—d;) 5:12.77 (br s, 1H), 8.44 (s,
1H), 7.68 (s, 1H), 7.37-7.29 (m, 2H), 7.16-7.11 (m,
2H), 4.20 (s, 2H), 4.19 (d, 1H, J = 14.1 Hz), 3.93 (d,
1H, J = 14.1 Hz), 3.56-3.44 (m, 2H), 2.90 (s, 6H),
1.94 (s, 3H), 1.10 (s, 3H, J=7.2 Hz).
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329

H) ,
'6 13.3 Hz),

4432 (64 1H. 3:;

727-7430 Cm a)

.;) 6841 HCA ! H- NNIR 0:48}30-d0 al
747 (84.1.H), 7j 3H7, i |
13.3, 4A Hz),

12.23 (bra, 1H): 8,32(a. 1
Cm 2H),471 (dr-1 H, Li
420 (.8,4.07-3,94 (FL

1K), 17E5-3.:3@¢(m 1H). 6.16-104 (84 1H), 1.87-4,36 (m: H), 1.20 (t

3H, 71 Hz),

0. 9a(d3H,
[Table 1-7

0?16 8.8 Hz). 038 id, 314, J 6: 8.8 i44.

structural
formula

salt

TH-NMR

249

oH o H,

R Nj

N N%ﬁ
U™

o oy

HCIL

'H-NMR (DMSO-d;) &:12.68 (br s, TH), 8.50 (s,
1H), 8.20 (br t, TH, J=5.1 Hz), 7.67.(s, 1H),
7.33-7.30 (m, 2H), 7.16-7.11 (m, 2H), 4.20 (s, 2H),
409 (d, 1H, J = 13.7 Hz), 3.97 (d, 1H, J = 13.7 Hz),
3.64-3.55 (m, 1H), 3.38-3.32 (m, TH), 3.11-3.04
{m, 2H), 1.88 (s, 3H), 1.10 (s, 3H, J=7.2 Hz), 0.98
(s, 3H, J=7.2 Hz).

250

HCI

TH-NMR (DMSO-d,) &:12.79 (br s, TH), 8.81 (s,
1H), 7.23-7.16 (m, 2H), 6.94-6.90 (m, TH),
4.99-4.95 (m, 1H), 4.80-4.74 (m, 1H), 4.45 (s, 2H),
3.86-3.83 (m, 1H), 3.83 (s, 3H), 3.76 (dd, 1H,
J=13.9, 1.4 Hz), 3.63 (dd, 1H, J=10.3, 5.8 Hz), 3.57
(dd, 1H, J=10.3, 7.7 Hz), 3.25 (s, 3H), 1.17 (d, 3H,
J=2.0 Hz), 1.15 (d, 3H, 4=2.0 Hz).

251

HCI

'H-NMR (DMSO-d;) &: 12.80 (br s, TH), 8.79 (s,
1H), 7.38 (dd, 1H, J=8.5, 6.5 Hz), 7.02 (td, 1H,
8.5, 2.8 Hz), 6.81 (dd, 1H, J=8.5, 2.8 Hz), 4.98-4.94 |
(m, 1H), 4.78-4.64 (m, 1H), 4.60 (s, 2H), 3.83 (dd,
1H, J=13.7, 4.0 Hz), 3.75 (dd, 1H, J=13.7, 1.4 Hz),
3.62 (dd, 1H, J=10.3, 5.8 Hz), 3.57 (dd, 1H, J=10.3,
7.7 Hz), 3.25 (s, 3H), 2.06-1.99 (m, 1H), 1.17 (d,
3H, J=2.0 Hz), 1.15 (d, 3H, J=2.0 Hz), 0.90-0.84
{m, 214), 0.66-0.63 (m, 2H).
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64- - NVR CE44; 20-6.0 8: 1252 (bra, 1WS8:

7437-7.30 Km 2HL 7.19-741 Cm 2K),
414-4.04 Cm 1H), $.88-64.75 Cm 11-0,s cm 1t1), 1.22 (1,

[0487]

[Table 1-71]

(a, 1H), 747 (8, 1H),
4.46-4.33 Km 2H), 420 CA, 21-0,

TH-NMR

'H-NMR (DMSO0-d,) &:12.40 (br s, 1H), 8.52 (s,
1H), 8.09-8.05 (m, TH), 7.65 (s, 1H), 7.34-7.29 (m,
2H), 7.16-7.10 (m, 2H), 4.67 (d, 1H, J=13.5 Hz),
4.37 (d, 1H, J=13.5 Hz), 4.19 (s, 2H), 3.76-3.68 (m,
1H), 3.38-3.29 (m, 1H), 2.54 (d, 3H, J=4.4 Hz), 1.65
(s, 3H), 1.51 (, 3H, J=7.1 Hz).

'H-NMR (DMSO—d;) 6: 12.40 (br s, 1H), 8.68 (s,
1H), 7.66 (s, TH), 7.34-7.30 (m, 2H), 7.16-7.11 (m,
2H), 4.86 (d, 1H, J=14.1 Hz), 4.46 (d, 1H, J=14.1
Hz), 4.19 (s, 2H), 3.78~3.69 (m, 1H), 3.18-3.09 (m,
1H), 2.99 (br s, 6H), 1.71 (s, 3H), 1.19 (, 3H, J=7.1
Hz).

'H-NMR (DMSO-d,) 6: 12,42 (br s, 1H), 8.69 (s,
1H), 7.65 (s, 1H), 7.34-7.28 (m, 2H), 7.16-7.11 (m,
2H), 4.86 (d, 1H, J=13.9 Hz), 4.46 (d, 1H, J=13.9
Hz), 4.30-4.03 (m, 1H), 4.19 (s, 2H), 3.78-3.68 (m,
2H), 3.46-3.17 (m, 3H), 1.98-1.78 (m, 4H), 1.73 (s,
3H), 1.17 (1, 3H, J=7.1 H2).

structural salt
No. formula
R OH D j‘.u,
Q 288
! o
252 M Hcl
253 HCI
S o N\_/* J:>
254 HClI
Q giﬁ)
<1
255 HCI

'H-NMR (DMSO-d;) &: 12.70 (br s, TH), 8.61 (s,

1H), 7.70 (s, 1H), 7.36~7.32 (m, 2H), 7.17-7.13 (m,
2H), 4.21 (s, 2H), 4.21-417 (m, 1H), 4.11 (d, 1H,
J=13.7 Hz), 3.96 (d, 1H, J=13.7 Hz), 3.89-3.82
(m, 2H), 3.78-3.73 (m, 1H), 3.46 (dd, 1H, J=13.9,
6.9 Hz), 3.25 (dd, 1H, J=13.9, 7.5 Hz), 2.14-2.06
(m, 2H), 1,94 (s, 3H), 1.09~1.03 (m, 1H), 0.52-0.49
(m, 2H), 0.34-0.31 (m, 2H).
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aH, 3 6,6 Hz), 1,19 (2,41H, 7,2 Hz), 64 4
ilai.:6.64.6-844) 4' :1268 (6:- 8, 1H), 2.32 C8, 1 Hl, 7..44-72238,
2H. 4 722-76 6 34 246), 4.77 64 ..76 13,7 H8), .4,4S (4,.1 = 12 7

,2,4717 T ft 4 i, 42,1 .. 321
[Table 1-72]

structural
formula

salt

TH-NMR

256

e oH [+] Nj}\-ﬂ,
(=]
== CH,
oA,
Q)
N -

|
CH,

257

HCI

TH-NMR (DMSO-d;) 6: 12.77 (br s, TH), B.78 (s,
1H), 7.42-7.39 (m, 2H), 7.20-7.16 (m, 2H),
4.72-4.70 (m, 1H), 4.60-4.53 (m, 1H), 4.47 (s, 2H),
4.18-4.10 (m, 2H), 3.94 (dd, 1H, J=11.9, 2.2 Hz),
3.46 (s, 3H), 1.29 (d, 3H, J=6.9 Hz), 1.27 (d, 3H,
J=6.9 Hz), 1.05 (d, 3H, J=6.5 Hz).

HCl

TH-NMR (DMSO—-dg) 8: 1276 (br s, 1H), 8.62 (s,
1H), 7.42-7.38 (m, 2H), 7.20-7.16 (m, 2H),
4.77-4.74 (m, 1H), 4.47 (s, 2H), 4.19 (q, 1H, J=4.0
Hz),.3.71 (dd, 1H, J=14.1, 7.3 Hz), 3.62 (d, 2H,
J=4.4 Hz), 3.23 (dd, 1H, J=14.1, 6.8 Hz), 3.16 (s,
3H), 1.69 (d, 3H, J=6.9 Hz), 1.22-1.16 {m, 1H),
0.58-0.48 (m, 2H), 0.44-0.39 (m, 1H), 0.34-0.29
{m, TH).

258

HCI

'H-NMR (DMSO-d,) &:12.82 (br s; 1H), 8.72 (s,
1H), 7.43-7.39 (m, 2H), 7.21-7.16 (m, 2H),
4.84-4.79 (m, TH), 4.47 (s, 2H), 4.26-4.21 (m, 1H),
3.89-3.76 (m, 3H), 3.33 (s, 3H), 3.33~3.26 (m, 1H),
1.24 (d, 3H, J=6.9 Hz), 1.17 (t, 3H, J=7.3 Hz).

259

HCI

-

"H-NMR (DMSO—d;) &: 12.78 (br s, 1H), 8.74 (s,
1H), 7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H),
4.85~4.81 (m, 1H), 4.47 (s, 2H), 4.30-4.24 (m, 1H),
3.93 (dd, 1H, J=11.5, 8.5 Hz), 3.85 (dd, 1H, J=11.5,
3.0 Hz), 3.56 (dd, 1H, J=14.1, 7.5 Hz), 3.37 (s, 3H),
3.30 (dd, 1H, J=14.1, 6.9 Hz), 1.24 (d, 3H, J=6.9
Hz), 1.15-1.09 (m, 1H), 0.58-0.48 (m, 2H),
0.41-0.30 (m, 2H).
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e IMF( :12.SC.: (hrlH), 8,95 Cs, 44-7.:36 Cm 2H), 7.22.-715 Cm
2:1), 4439 1,5 Hz), 4,47 Cs, 211), 4.33 Cdd, -4.2 Hz). 1,04--3.ea
(m3.::7--3.32, HO," 3.51-3,43 Cm 1K), 326-3.13 Cm 1:4), 2113
abrh 1,19 ([ta48:9114 1 7.2 Hz), 1:30 (ti, 3E1, ,.1= J:4130--4); 5.75 Cs,
1H), 7.67 (s 36-7.30 (rrs,7.13-7.11 (m 2i-4), 4.54 (c.ki,
=13.9, 1.5 [ﬁré]blﬁf 2177(3|>1/| , 1H, J =13,0, 4,0 Hz), 4,20 Cm M 4.36-137
(m 1H, 3.35-3.90 Cm 1H), 3.51-3.40 Om 114), 327-3.19 Cm 1:1),
3,19 is, 3V, 1-13(t-aN-J=5.5 Hz), 1,06 Cd,3H —I=6-4 Ha)-
“ff-M MR (DM SQ) - M5): 12-d%uthr 5, 8.96.Cs| 7,44-7.38, *?'Q“"X‘Z
7.22-7.1:3 (M [2:%1 , 4,386 11 H) = 13.9, |31 Hz), 00 (m 1
-0, a39-3.53 dm—1H), 3 4 (sap, TH,=[0-"7 ‘IL), 324 (s, 3H),
J 61.7 1-1-4. 124 id.6,7 Hz), 1.02 Cd| 3H, (g,v,gﬂz;m 1267 s 1) 555
I'13-19I\/I73(DI\/503-§.,) 5 :{"1%.76 (14. 4 } 3,40 (a, 1H)
03, 11-0, 7 94.1-7/4 %n 1 12927121 (8Y, Ay 1M T2 (g ’d‘é"“‘m-
-1H% 4. 22 (3. 2;96 4. 23y Pl 1 14, 0249.754673m. 1924 (%k. 241 N 04q 1H,
14,1) Hz,), 3.07(34 3H), 1. 93 {3,"8H) . (1141430085421 50 M) s
8. as Hz), 3.33-3.32 (m, 1H), 3.16 (s, 3H), 1.61 (d, 3H,
J=6.5 Hz), 1.20 (&, 3H, J=7.1 Hz).
F o o "H-NMR (DMSO—d,) 8: 12.69 (br s, 1H), 8.59 (s,
<? oS ;Tf“cH, 1H), 7.67 (s, 1H), 7.34=7.30 (m, 2H), 7.16-7.11 (m,
T e 2H), 4.79-4.75 (m, 1H), 4.22-4,18 (m, 1H), 419 (s,
261 - o~ Hal
CH, _ 2H), 3.85-3.73 (m, 3H), 3.31 (s, 3H), 3.31-3.24 (m,
1H), 1.22 (d, 3H, J=6.7 Hz), 1.15 (t, 3H, J=7.1
Hz).
& O 7 'H-NMR (DMSO—d;) &: 12.71 (br s, 1H), 8.60 (s,
—< '““{,,”/ 1H), 7.70 (s, 1H), 7.35-7.31 (m, 2H), 7.16-7.12 (m,
[ . 2H), 4.41-4.38 (m, 1H), 4.20 (s, 2H), 4.10-4.02 (m,
262 HCl | 4H), 3.98 (d, 1H, J=13.7 Hz), 3.68-3.59 (m, TH),
3.43-3.35 (m, 1H), 3.32-3.26 (m, 1H), 3.13 (s, 3H),
1.94 (s, 3H), 1.07-1.00 (m, 1H), 0.53—0.45 (m, 2H),
0.34-0.28 (m, 2H).
Q{i"? - TH-NMR (DMSO-d,) &: 12.69 (br s, TH), 8.60 (s,
R | 1H), 7.69 (s, 1H), 7.34-7.31 (m, 2H), 7.14 (br t, 2H,
o=t J=8.8 Hz), 4.39-4.36 (m, 1H), 4.20 (s, 2H),
263 HCl

| 4.11~3.90 (m, 5H), 3.69-3.65 (m, TH), 3.57-3.40
| {m, 2H), 3.12 (s, 3H), 1.92 (s, 3H), 1.09 (&, 3H,
J=6.6 Hz).
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SOBL 5y 440-4.20 (m 1N 3 83386 (m k). 3.4 (s 301,
. ) ) - . m ) . - . m ) . S.. ) )
1.54-7.4.3 (rel, 4H), 0.92-4178 (in, 1. Tab" E.)). ).$4 No, 333
1 Criji,"[0490]HOE E-1-NWR (DMBO-ds) 5: 12.83 (tit 4,1H), 3.92 (&
7.44-733 (m 23%]1- li, 7.21:7,16 (m 2H), 478 quint, 111,6.9 Hz), 4.71
(ddd, 1H, J'Z°16 47 74Jo, 1.6 Hz), 4.47 (s, 2H), 357 (dd.13.7,1.6
----- Hz), 3.7(3 Od, 11-1, Jrr 13.7, 4.0 Hz), 358 (4q, 1H,
No. ?cc)lértégtl:gral . salt TH-NMR
F aH 9 _
)y e \T)kw,ria, "H-NMR (DMSO-dy) §:12.75 (s, TH), 8.41 (s, TH),
N N\#,IT 7.68 (s, 1H), 7.32 (dd, 2H, J=8.2, 5.9 Hz), 7.16-7.13
264 = I s 1 Her |, 2H), 419 (s, 2H), 418 (d, 1H, J = 13.9 Hz), 3.90
| (d, 1H, V= 13.9 Hz), 3.05 (s, 3H), 2.88 (s, 6H), 1.91
(s, 3H).
F . H
= o \\Fﬁ\ o, TH-NMR (DMSO~dy) 8: 12.75 (s, TH), 8.40 (s, 1H),
N
‘g g N%rg*ﬁ 7.67 (s, 1H), 7.35-7.29 (m, 2H), 7.16-7.11 (m, 2H),
RYAS 7 419 (s, 2H), 417 (d, 1H, J = 13.9 Hz), 3.89 (d, TH,
265 e % Ho s
J =139 Hz), 3.43-3.35 (m, 1H), 3.28~3.19 (m, 1H),
3.05 (s, 3H), 2.83 (s, 3H), 1.89 (s, 3H), 0.98 (t, 3H,
J=7.1 H2).
Fﬂ . g - "H-NMR (DMSO~d;) &: 12.66 (br s, 1H), 8.62 (s,
\ / ﬁ”/ Q 1H), 7.70 (s, TH), 7.34-7.31 {m, 2H), 7.16-7.12 (m,
— H,cﬁ’ 2H), 4.20 (s, 2H), 4.18-4.11 (m, 1H), 4.04-3.97 (m,
266 o HCI
1H), 8.91-3.82 (m, 2H), 3.28-3.19 (m, 1H),
3.64-3.57 (m, 1H), 3.03 (5, 3H), 2.09-2.03 (m, 2H),
1.80 (s, 3H).
F H
Q O A N/A 'H-NMR (DMSO~d;) 8:12.73 (br s, 1H), 8.50 (s,
SoSANA 1H), 8.18 (br t, 1H, J=5.6 Hz), 7.67 (s, 1H),
e -
= o 7.34-7.29 (m, 2H), 717-7.11 (m, 2H), 4.20 (s, 2H),
267 HCI | 3.99 (d, 1H, J=13.7 Hz), 3.93 (d, 1H, J=13.7 Hz),
l 3.08-3.01 (m, 2H), 2.87-2.84 (m, TH), 1.87 (s, 3H),
| ‘ 0.96 (t, 3H, J=7.2 Hz), 0.94-0.89 (m, 1H),
“ 0.81-0.69 (m, 2H), 0.62-0.56 (m, 1H).
|
| |
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Jr 64 6.0 Hz), 3.22 (s, 3H), 1.19 (d. 311, J=5.0 i'Hz), 1,17
(d, 3H, J(3.9 Hz), 1.03 (d, SF1, J): 6.0 | Hz) .

[0491]
[Table 1-75]

No. structural : salt

Tg—
formula H-NMR

(] 2H), 4.20 (s, 2H), 4.07-4.01 {m, 1H), 3.92 (d, 1H,
268 HCl | J=13.2 Hz), 3.87-3.82 (m, 2H), 3.80 (d, 1H, J=13.2
Hz), 3.50-83.42 {(m, 1H), 2.89-2.84 (m, 1H),
2.08-2.00 (m, 2H), 1.89 (s, 3H), 0.91-0.85 (m, TH),
0.82-0.73 (m, 2H), 0.67-0.61 (m, 1H).

F
e-,: e L oA "H-NMR (DMSO-d;) & 12.70 (br s, 1H), 8.61 (s,
=
\i% E‘vj:\l'/“\hl N 1H), 7.69 (s, 1H), 7.34-7.30 (m, 2H), 7.16-7.11 (m,
‘<\:‘J‘ He" N
0

TH-NMR (DMSO-d;) &:13.18 (br s, 1H), 8.67 (s.
1H), 7.42-7.38 (m, 2H), 7.20-7.14 (m, 2H), 446 (s,
2H), 3.83 (d, TH, J=13.7 Hz), 3.74 (d, 1H, J=13.7
Hz), 3.64 (d, 1H, J=11.8 Hz), 3.62 (d, 1H, J=11.8
Hz), 3.60-3.44 (m, 3H), 1.58 (s, 3H), 1.15(t, 3H,
J=7.2 Hz).

269 ' HCl

'H-NMR (DMSG-d,) &:12.69 (br s, 1H), 8.75 (s,
1H), 7.41-7.38 (m, 2H), 7.20-7.15 {m, 2H), 4.53 (d,
1H, J=13.7 Hz), 4.46 (s, 2H), 4.30 (d, 1H, J=13.7

270 HCl
Hz), 3.68-3.59 (m, TH), 3.51 (d, 1H, J=10.4 Hz),
3.48-3.43 (m, 2K), 3.20 (s, 3H), 1.35 (s, 3H), 1.19
(t, 3H, J=7.1 Hz).
} ™ g 'H-NMR (DMSO-dy) &: 12.69 (br s, 1H), 8.61 (s,
k\% o 0\1«\? NG 1H), 7.69 (s, H), 7.34-7.31 (m, 2H), 7.16-7.12 (m,
- \\“J; z '-H’b:wfn N 2H), 4.20 (s, 2H), 4.17-4.15 (m, 1H), 4.02 (d, 1H,
N ? |
271 v HCI | J=13.5 Hz), 4.00-3.87 (m, 2H), 3.89 (d, 1H, J=13.5

Hz), 3.65-3.63 {m, 1H), 3.54-3.44 (m, 2H),
2.10-2.06 (m, 2H), 1.91 (s, 3H), 1.10 (, 3H, J=7.1
Hz).
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1 0 | t 'H NPvIR (DMBO-d6) 5: 6.21 (s, 1H),
7.42-7.39 (m

[0492]
[Table 1-76]

structural salt
No. formula 'H-NMR

'H-NMR (DMSO-d;) &8:12.65 (br s, 1H), 8.66 (s,
1H), 7.84 (s, 1H), 7.47-7.41 (m, 1H), 7.24 (dt, 1H,
J=14.0, 5.0 Hz), 7.06 (td, 1H, J=8.5, 2.3 Hz),

272 HC! | 5.10-5.03 (m, 1H), 4.80-4.73 (m, 1H), 4.20 (s, 2H),
4.18-4.04 (m, 2H), 3.98-3.85 (m, 1H), 3.87-3.71
(m, 3H), 3.61-3.53 (m, 1H), 3.15 (s, 1.5H), 3.08 (s,
1.5H), 2.66-2.58 (m, 2H), 1.15-1.11 (m, 6H).

o )
{:_ Q. = N/%
{ SN Nﬂ\) H-NMR (DMSO—d;) &:12.83 (br s, 1H), 8.59 (s,
NN

o 1H), 7.70 (s, 1H), 7.35-7.32 (m, 2H), 7.17-7.13 (m,
2H), 4.21 (s, 2H), 421-4.17 (m, 1H), 4.14 (d, 1H,
273 HCI | J=13.7 Hz), 3.93-3.76 (m, 5H), 2.16-2.08 (m, 2H),
1.97 (s, 3H), 1.24 (d, 3H, J=6.8 Hz), 1.13-1.10 (m,
1H), 0.64-0.58 (m, TH), 0.43~0.38 (m, 2H),
0.20-0.15 (m, 1H).

o o
\__/ s NJV
se_Js 'H-NMR (DMSO-d,) &:12.81 (br s, TH), 8.58 (s,
1
= o T:l\ 1H), 7.70 (s, 1H), 7.35-7.32 (m, 2H), 7.17-713 (m,
o 2H), 4.21 (s, 2H), 4.21-4.14 (m, 3H), 4.06-4.00 (m,
274 HCl | 1H), 3.87-3.64 (m, 4H), 3.15 (s, 3H), 1.98 (s, 3H),

1.24 (d, 3H, J=6.6 Hz), 1.13-1.08 (m, 1H),
0.61-0.57 (m, 1H), 0.49-0.36 (m, 2H), 0.15-0.07
(m, TH).
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:H), 7.20-7.16 (m 2H);
4,71-4.65 (n, 1H),
1H), 3.24 (s, 3H),

[0493]

4.85 (quint,
4.41 (s, 2H),
1.09 (d,

1H, J6.6 339 " .|
353-3.53 (m 3H),
-4 6.6 H).

N
3.48-3.44 (en,
=H.)

Hz) ,

[Table 1-77]

structural
formula

salt

TH-NMR

275

-

R oH o
= o.
Sy e L
s\_ﬁl\
!
3

276

HCI

"H-NMR (DMSO—-d,) 0:12.84 (br s, TH), 8.48 (s,
1H), 7.69 (s, 1H), 7.35-7.32 (m, 2H), 7.17-7.13 (m,
2H), 4.31 (d, 1H, J=14.3 Hz), 4.21 (s, 2H), 3.93 (d,
1H, J=14.3 Hz), 3.83-3.75 (m, 1H), 2.98 (br s, 6H),
2.05 (s, 3H), 1.25 (d, 3H, J=6.8 Hz), 1.10-1.03 (m,
1H), 0.64-0.58 (m, 1H), 0.42-0.33 (m, 2H),
0.12-0.08 (m, 1H).

HCI

TH-NMR (DMSO-d,) &: 1286 (br s, TH), 8.52 (s,
1H), 8.21 (&, 1H,-J=5.4 Hz), 7.69 (s, TH), 7.36-7.31
(m, 2H), 7.18~7.13 (m, 2H), 4.29 (d, 1H, J=13.7 Hz),
421 (s, 2H), 387 (d, 1H, J=13.7 Hz), 3.81-3.73 (m,
1HY, 3.20-3.14 (m, TH), 3.02-2.96 (m, TH), 1.94 (s,
3H), 1.24 (d, 3H, J=6.8 Hz), 1.13-1.07 (m, 1H), 1.01
(t, 3H, J=7.2 Hz), 0.62-0.57 (m, 1H), 0.37-0.31 (m,
2H), 0.18-0.12 (m, TH).

277

HCI

'H-NMR (DMSO-d;) &:12.82 (br s, 1H), 8.80 (s,
1H), 7.38-7.32 (m, 2H), 4.99-4.97 (m, 1H),
4.80-4.74 (m, 1H), 4.46 (s, 2H), 3.84 (dd, 1H,
J=13.5, 4.2 Hz), 3.83 (s, 3H), 3.75 (dd, 1H, J=13.5,
1.2 Hz), 3.63 (dd, 1H, J=10.3, 5.8 Hz), 3.57 (dd, 1H,
J=10.3, 7.7 Hz), 3.25 (s, 3H), 1.17 (d, 3H, J=2.0
Hz), 1.15 (d, 3H, J=2.0 Hz).
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03-1 0 CH.
06f, 1H),

[0494]

o]

(cmso-d,)

[Table 1-78]

6: 12 82 (bra, 1H).
7.44-7.41 (m 7.21-7.17 ;,rn,

8.72 (s, .4)

2H). 477

structural
formula

salt

TH-NMR

278

HCI

H-NMR (DMSO-dg) &8:12.45 (br s, 1H), 8.98 (s,
1H), 7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H),
4.71-4.67 (m, TH), 4.56-4.49 (m, 1H), 4.47 (s, 2H),
4.30~4.25 (m, 1H), 3.93-3.90 (m, 1H), 1.65-1.61
(m, 1H), 1.46-1.38 (m, 1H), 1.28 {(d, 3H, J=2.4 Hz),
1.27 (d, 3H, J=2.0 Hz), 0.92 (t, 3H, J=7.5 Hz).

279

HCI

TH-NMR (DMSO~d;) &:12.60 (br s, TH), 8.84 (s,
1H), 7.43-7.38 (m, 2H), 7.20~7.15 (m, 2H),
4.50-4.46 (m, TH), 4.46 (s, 2H), 441 (dd, 1H,
J=13.1, 3.6 Hz), 4.20-4.17 (m, 1H), 3.57 (dd, 1H,
J=14.0, 7.1 Hz), 3.22 (dd, 1H, J=14.0, 7.0 Hz), 1.24
(d, 3H, J=6.5 Hz), 1.14-1.10 (m, 1H), 0.56-0.47 (m,
2H), 0.39-0.36 (m, 1H), 0.33-0.29 (m, TH).

280

oH 0

HCI

TH-NMR (DMSO-dg) 8: 12.75 (br 5, 1H), 8.61 (s,
1H), 7.70 (s, 1H), 7.36-7.32 (m, 2H), 7.18-7.13 (m,
9H), 4.21 (s, 2H), 4.21-4.13 (m, 2H), 3.86-3.73 (m,
5H), 2.14-2.06 (m, 2H), 1.96 (s, 3H), 1.20 (d, 3H,
J=6.6 Hz), 1.15-1.07 (m, 1H), 0.64-0.58 (m, 1H),
0.45-0.38 (m, 2H), 0.23-0.20 (m, 1H).

{ 281

2

0/ N'\

HCI

'H-NMR (DMSO~d,) &:12.74 (br s, 1H), 8.60 (s,
1H), 7.70 (s, 1H), 7.36-7.32 (m, 2H), 7.17-7.13 (m,
2H), 4.21 (s, 2H), 4.15-4.04 (m, 4H), 3.89-3.78 (m,
2H), 3.68-3.58 (m, 2H), 3.15 (s, 1.5H), 3.14 (s,
1.5H), 1.98 (s, 3H), 1.19-1.11 (m, 4H), 0.61-0.57
(m, 1H), 0.49-0.38 (m, 2H), 0.22-0.18 (m, 1H).
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(sep. 1E1,

)) 4: 6..6 Hz);

4.65 (ddd, 1H J6.2, 4.1, 340-----

HCE 0.9 Hz), 4.47 (s, 2H), 368 (dd, IN, J=14.0, 4.1 \")) 1Hz),
3.78 (sid, 1H, Jr 14.0.0 9 Hz), 3.5.2 (dg, 1H, iJ".). 826.2
Hz) 3.03 ; %4%'5%1- 21 (d. $H J rr 6 2
[Table 1-79]
No. Somarart SRt TH-NMR
R oH o o
\ 7 . ° \“N ”/\7 TH-NMR (DMSO~d;) &:12.84 (br s, TH), 8.42 (s,
—f Hagrum, 1H), 7.69 (s, 1H), 7.35-7.32 (m, 2H), 7.18-7.12 (m,
&, 2H), 4.24 (d, TH, J=14.3 Hz), 4.21 (s, 2H), 3.93 (d,
282 HC! | 1H, J=14.3 Hz), 3.89-3.81 (m, 1H), 2.94 (br s, 6H),
1.99 (s, 3H), 1.19 (d, 3H, J=6:8 Hz), 1.15-1.09 (m,
1H), 0.63-0.58 (m, 1H), 0.48-0.39 (m, 2H),
0.26-0.22 (m, 1H).
2 e
\‘%_@jﬁé v 1H-NMR (DMSO~d,) &:12.77 (br 5, 1H), 8.53 (s,
“ “ﬂ*c“ 1H), 8.25 (t, 1H, J=5.4 Hz), 7.69 (s, 1H), 7.35~7.32
' ’ (m, 2H), 7.17-7.13 (m, 2H), 4.29 (d, 1H, J=13.9 Hz),
4.21 (s, 2H), 3.92 (d, 1H, J=13.9 Hz), 3.89-3.83 (m,
283 Het 1H), 3.16-3.02 (m, 2H), 1.95 (s, 3H), 1.18 (d, 3H,
J=6.8 Hz), 1.03-1.01 (m, 1H), 1.01 (t, 3H, J=7.2
Hz), 0.62-0.58 (m, 1H), 0.47-0.39 (m, 2H),
0.24-0.19 (m, 1H).
F oH [+]
Q\:/i(s ’ \“N\j:;:“-‘ "H-NMR (DMSO-d;) &;12.66 (br s, TH), 8.82 (s,
- L 1H), 7.43-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.83 (br
&, t, 1H, J=6.6 Hz), 448 (s, 2H), 4.04 (q, 1H, J=6.2
284 HGCI | Hz), 3.95-3.86 (m, 1H), 3.64 (dd, 1H, J=10.4, 5.3
Hz), 3.53 (dd, 1H, J=10.4, 7.9 Hz), 3.24 (s, 3H),
} 3.16-3.07 (m, 1H), 1.26 (d, 3H, J=6.6 Hz), 1.16 (1,
I 3H, J=7.1 Hz).
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ihz). 13-.00, 011,n 6 6 Hz),; 1 e0:4. J6 6  Hz) . .1.20
2 2

[0496]
[Table 1-80]

No. ?Eiﬁﬁﬁral . salt TH-NMR
F‘_‘_ OH o jl‘\l;
L2 oY v e
_ {\Smm H-NMR (DMSO—d;) &:12.67 (br s, 1H), 8.82 (s,
s o 1H), 7.43-7.39 (m, 2H), 7.22-7.15 (m, 2H), 4.82 (br
o t, TH, J=6.0 Hz), 4.65-4.58 (m, 1H), 4.48 (s, 2H),
285 HC! | 4.16 (a, 1H, J=6.5 Hz), 3.60 (dd, 1H, J=10.3, 5.4
Hz), 3.49 (dd, TH, J=10.3, 7.9 Hz), 3.24 (s, 3H),
127 (d, 3H, J=2.0 Hz), 1.26 (d, 3H, J=2.0 Hz),
1.21 (¢, 3H, J=6.8 H2).
F OH D
O N e, "H-NMR (DMSO—dg) &: 12,53 (br s, TH), .01 (s,
Sy “\)""*L’:”-‘ 1H), 7.43-7.38 (m, 2H), 7.21-7.15 (m, 2H), 475 (4,
\

1H, J=13.8 Hz), 4.47 (s, 2H), 4.34 (dd, 1H, J=13.8,
286 HC! | 4.3 Hz), 4.01 (td, 1H, J=13.8, 6.9 Hz), 3.74 (br t,
1H, J=5.0 Hz), 3.74 (1d, 1H, J=13.8, 6.9 Hz), 1.92
(td, 1H, J=13.8, 6.9 Hz), 1.20 (1, 3H, J = 6.9 Hz),
0.99 (d, 3H, J=6.9 Hz), 0.79 (d, 3H, J=6.9 Hz).

» ke L\N/\CH, TH-NMR (DMSO—d,) &: 1253 (br s, 1H), 8.01 (s,
\3 ! N CHy 1H), 7.43-7.38 (m, 2H), 7.21-7.15 (m, 2H), 4.75 (d,
N O 1H, J=13.8 Hz), 4.47 (s, 2H), 4.34 (dd, 1H, J=13.8,
287 HCI | 4.3 Hz), 401 (td, 1H, J=13.8, 6.9 Hz), 3.74 (br t,

1H, J=5.0 Hz), 3.74 (td, 1H, J=13.8, 6.9 Hz), 1.92
(td, 1H, J=13.8, 6.9 Hz), 1.20 (¢, 3H, J = 6.9 Hz),

[ 0.99 (d, 3H, J=6.9 H2), 0.79 {(d, 3H, J=6.9 Hz).
| |
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11E1-NrwW R (0?).160-46) 5. 3.95 (6, 1H),

7,21-7.16 (n),
2H), 4.35 (dd,

2H) ,
IN. Jr

4.63 (dc) ,
13. 8,

J 4 (3.6 Hz)y, 3,96 (ddd, 1 H

[Table

1-81]

1H, J13.8, 1.5 s.
3.9 Hz),

341

7.43-7,36 (yr, 2H)
Hz), 447 (5,

["iG 4.10 (quint; 1H,

structural
formula

salt

TH-NMR

288

| HCI

'H-NMR (DMSO~dy) 8:12.67 (br s, 1H), 8.82 (s,
1H), 7.43-7.39 (m, 2H), 7.22-7.15 (m, 2H), 4.82 (br
t, 1H, J=6.0 Hz), 4.65-4.58 (m, 1H), 4.48 (s, 2H),
4.16 (q, 1H, J=6.5 Hz), 3.60 (dd, 1H, J=10.3, 5.4
Hz), 3.49 (dd, 1H, J=10.3, 7.9 Hz), 3.24 (s, 3H),
1.27 (d, 3H, J=2.0 Hz), 1.26 (d, 3H, J=2.0 Hz),
1.21 (&, 3H, J=6.8 Hz).

289

HCI

TH-NMR (DMSO—d;) &:12.66 (br s, 1H), 8.82 (s,
1H), 7.43-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.83 (br
t, TH, J=6.6 Hz), 4.48 (s, 2H), 4.04 (q, 1H, J=6.2
Hz), 3.95-3.86 (m, 1H), 3.64 (dd, 1H, J=10.4, 5.3
Hz), 3.53 (dd, 1H, J=10.4, 7.9 Hz), 3.24 (s, 3H),
3.16-3.07 (m, 1H), 1.26 (d, 3H, J=6.6 Hz), 1.16 (&,
3H, J=7.1 Hz).

290

291

HCl

'H-NMR (DMSO-d;} §:12.86 (br s, 1H), 8.56 (s,

_1H), 7.70 (s, 1H), 7.37-7.31 (m, 2H), 7.19-7.12 (m,
2H), 4.73-4.66 (m, 1H), 4.21 (s, 2H), 4.19-4.07 (m,
2H), 3.86-3.70 (m, 6H), 2.03 (s, 3H), 1.17 (d, 3H,
J = 6.5 Hz), 1.10 (d, 3H, J=6.5 Hz).

HCI

'H-NMR (DMSO-dy) &:12.53 (br s, 1H), 8.96 (s,
1H), 7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.65
(d, 1H, J=13.5 Hz), 4.47 (s, 2H), 4.35 (dd, 1H,
J=13.5, 3.8 Hz), 3.92-3.84 (m, 2H), 3.24-3.16 (m,
1H), 1.72-1.66 (m, 1H), 1.51-1.41 (m, 1H); 1.20 (t,
3H, J=7.3 Hz), 0.92 (%, 3H, J=7.5 Hz).
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6,6, 3.9, 1.5 Hz), 3.41 (dg, 1H, d zr, 6.6, 6,4 Hz); 3,24 (s,
3H), 1.39 (d, 3Hr) 6,6, Hz), 1.34 (d, 3H, d -4 663 Hz), 1.02
(4, 3H j6.4 Hz).

[0498]

[Table 1-82]

structural salt
No. formula 'H-NMR
R H /fl—l, ' 'H-NMR (DMSO~d;) &:12.40 (br s, 1H), 8.52 (s,
< PR 4 1H), 8.09-8.05 (m, 1H), 7.65 (s, 1H), 7.34-7.29 (m,
; LLod
\s s e 2H), 7.16=7.10 (m, 2H), 4.67 (d, 1H, J=13.5 Hz),
292 N HCl _
4.37 (d, 1H, J=13.5 Hz), 4.19 (s, 2H), 3.76-3.68 (m,
1H), 3.38—3.29 (m, TH), 2.54 (d, 3H, J=4.4 Hz), 1.65
(s, 3H), 1.51 (t, 3H, J=7.1 Hz).
E H H,
. b TH-NMR (DMSO-dy) §: 1240 (br s, 1H), 8.68 (s,
= N7 CH,
PN N\)E(LCH’ 1H), 7.66 (s, TH), 7.34-7.30 (m, 2H), 7.16-7.11 (m,
pY ¢ 2H), 4.86 (d, TH, J=14.1 Hz), 4.46 (d, 1H, J=14.1
293 HCl
Hz), 4.19 (s, 2H), 3.78-3.69 (m, 1H), 3.18-3.09 (m,
1H), 2.99 (br s, 8H), 1.71 (s, 3H), 1.19 (¢, 3H, J=7.1
Hz).
i H o
oL b TH-NMR (DMSO~-d;) &: 12.42 (br s, 1H), 8.69 (s,
M .
s AN N\/g@,ro 1H), 7.65 (s, 1H), 7.34-7.29 (m, 2H), 7.16-7.11 (m,
! e 2H), 4.86 (d, 1H, J=13.9 Hz), 4.46 (d, 1H, J=13.9
294 HCl
Hz), 4.30-4.03 (m, 1H), 4.19 (s, 2H), 3.78-3.68 (m,
2H), 3.46-3.17 (m, 3H), 1.98-1.78 (m, 4H), 1.73 (s,
3H), 1.17 (, 3H, J=7.1 Hz).
R OH O
= oA H-NMR (DMSO-d,) 6': 12.46 (br s, 1H), 8.84 (s,
]
\_¢ -y e 1H), 7.43-7.39 (m, 2H), 7.20~7.15 (m, 2H), 4.68 (d,
\ K JJ.\ 1H, J=13.5 Hz), 4.46 (s, 2H), 4.36 (dd, 1H, J=13.5,
295 HCI | 3.7 Hz), 4.08-4.00 (m, 2H), 3.48 (dd, 1H, J=10.2,
3.9 Hz), 3.41 (dd, 1H, J=10.2, 7.0 Hz), 3.17 (s, 3H),
1.77-1.59 (m, 4H), 0.90 (t, 3H, J=7.3 Hz), 0.85 (¢,
3H, J=1.3 Ha).
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1H;, 7.4E3-7.41 (m 3H4, 7.22-7.ri ;=1, 2H), 4.17 1H, 3 .C33
H.?3;., 430 ;, W 1H J. z-",;...,3.¢C -4,4(,s, 2rr, H=z;3
.3 342

[0499]
[Table 1-83]

No. structural salt TH-NMR
formula )

'H-NMR (DMSO-dy) &:13.19 (br s, 1H), 8.71 (s,
1H), 7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.47 (s,

“-.0/‘\_/0\.@_')
296 HCl | 2H), 3.86-3.76 (m, 3H), 3.70 (d, tH, J=10.4 Hz),
3.63-3.45 (m, 4H), 3.35-3.33 (m, 2H), 3.11 (s, 3H),
1.64 (s, 3H), 1.7 (¢, 3H, J=7.2 Hz).
H-NMR (DMSO—d;) &:13.21 (br s, TH), 8.71 (s,
1H), 7.42-7.38 (m, 2H), 7.21~7.16 (m, 2H), 4.47 (s,
\vaU\CH’
297 HC1 | 2H), 3.80-3.63 (m, 4H), 3.51-3.44 (m, 2H),
3.35-3.33 (m, 2H), 3.12 (s, 3H), 2.95-2.90 (m, 1H),
1.62 (s, 3H), 0.93-0.76 (m, 4H).
f H O ‘
o A g H-NMR (DMSO-d;) &: 12,51 (br s, 1H), 8.93 (s,
. N\_/T: 1H), 7.42-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.91 (g,
\ -
s % Osey, 1H, J=6.8 Hz), 4.48 (s, 2H), 4.04-3.95 (m, 2H), 3.52
298 Hal

(dd, 1H, J=10.3, 5.2 Hz), 3.46 (dd, 1H, J=10.3, 6.5
Hz), 3.22 (s, 3H), 3.20-3.13 (m, 1H), 1.42 (d, 3H,
J=6.6 Hz), 1.19 (&, 3H, J=7.1 Hz).

'H-NMR (DMSO~d;) &:12.48 (br s, 1H), 8.95 (s,
1H), 7.42-7.38 {m, 2H), 7.21-7.16 (m, 2H), 4.95 {(q,
1H, J=6.5 Hz), 4.58-4.51 (m, 1H), 4.48 (s, 2H),
299 HCl | 407-4.04 (m, 1H), 3.50 (dd, 1H, J=10.5, 4.1 Hz),
3.36 (dd, 1H, J=10.5, 7.9 Hz), 3.22 (s, 3H), 1.39 (d, |
3H, J=6.8 Hz), 1.29 (d, 3H, J=5.0 Hz), 1.27 (d, 3H, t
J=5.0 Hz). l
|
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HCd

[0500]

74 :44,=14.!3,
;3L H, ?.:,42.2 ;1=

) 336.

1SN1 -:1

[Table 1-84]

3.4,3 H33, 2,41 CciglN3=352,1

structural
formula

salt

TH-NMR

300

OH

HCI

'H-NMR (DMSO—d,) &§:12.50 (br s, 1H), 8.82 (s,
1H), 7.39 (dd, 1H, J=15.3, 8.7 Hz), 7.22-7.16 (m,
1H), 7.02 (td, 1H, J=8.7, 2.4 Hz), 4.63 (d, 1H,

=13.3 Hz), 442 (dd, 1H, J=13.3, 4.3 Hz),
4.17-4.13 (m, 1H), 3.87 (td, 1H, J=14.0, 7.1 Hz),
3.56-3.49 (m, 2H), 3.40 (, 2H, J=7.5 H2),
3.32-3.25 (m, 1H), 3.22 (s, 3H), 3.09 (t, 2H, J=7.5
Hz), 1.21 (t, 3H, J=7.1 Hz).

301

aH

HCl

'H-NMR (DMSO-dg) &:12.61 (br s, 1H), 8.78 (s,
1H), 7.42-7.39 {m, 2H), 7.20-7.16 (m, 2H), 4.51 (s,
2H), 447 (s, 2H), 3.65-3.53 (m, 6H), 3.26 (s, 6H),
1.19 (t, 3H, J=7.1 Hz).

302

HCI

H-NMR (DMSQ-d;) &:12.75 (br s, 1H), 8.80 (s,
1H), 7.43~7.38 (m, 2H), 7.21-7.15 (m, 2H),
4.99-4.95 (m, 1H), 4.46 (s, 2H), 3.99-3.84 (m, 3H),
3.63 (dd, 1H, J=10.3, 5.7 Hz), 3.57 (dd, 1H, J=10.3,
7.7 Hz), 3.24 (s, 3H), 1.22 (d, 3H, J=7.0 Hz),
1.08-1.00 (m, 1H), 0.61-0.55 (m, 1H), 0.47-0.36
{m, 2H), 0.23-0.18 (m, 1H).

]303

HCI

'H-NMR (DMSO-dg) &:12.50 (br s, 1H), 8.97 (s,
1H), 7.43-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.69
(d, TH, J=13.3 Hz), 4.48 (s, 2H), 4.38 (dd, 1H,
J=13.3, 3.4 Hz), 3.95-3.93 (m, 1H), 3.69 (dd, 1H,
J=139, 7.1 Hz), 3.16 (dd, 1H, J=13.9 7.2 Mz),
1.79-1.72 (m, 1H), 1.48-1.40 (m, 1H), 1.19-1.12
(m, 1H), 0.93 (t, 3H, J=7.4 Hz), 0.55-0.48 (m, 2H),
0.42-0.37 (m, 1H), 0.34-0.30 (m, 1H).
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1.2=3=..=1,17 0, 3H, Je; (MSe) 8.65 (s, 1H), 7.43-7.39 (en,
2H), 7,21-7,15(m 2H), 4,86 (dd, 1H, | -42- 12.4, 1.5 4.48 (s.sp, 1H,
J "5.6 Hz), 4.47 (s; 2H), 4.35 1H, J 9. 13.2, 3,7 it.), 4,20-4,16 (m
1H), 3.54 @% 1H, J10.5, 4.1 Hz), 3.45-3.30 (n, 3H), 1.30  3H |
8.6 Hz). 1.98Y®8, 3H J 6.5 Hz), 0.95 1(t, 311, | 9 6.9 Hz).  1H MAR
( DMBO- de) 5[T1a2>1&11es5]1H), 8.50 (s, 1H), 7,44-7,39 (", 2H), 7 22-7.16
(m 2H), 4.99-4.95 (n, 1H), 4.77 (sep, 1H j 8.7 He), 4.47 (9, 2H),
3.34 (thl, 1)1, 3-9-13.7,-3.9 Hz), 3,75 (HOA—1H I 13.9, 1.6 Hz),
3.63 (dd. 1H 10. 2,5:6ubcbiz),  3.57 <6230, 1H | 9 10. R? 7 H).
3.26 (s, 3H), b 3E"6°77HE), 1,10 (d, 3H 3)9 6.7 FZ). 1H NV)
(DVBO-d, $) 6: : 2H) 7 2074 —(m —2H);,
4.53 (quint, 1 myNMH-@)MsoﬂrdsBE& (=18 (1B 5.3 B,

(1r2n j:') : h\?. 56 (1 Z)y )‘_{ 71&'*'7 26—!99211931]&de1-|)( 4bs &

2H), 4 70- 4.6 A=6£-ylz)( 8—4§i_§m 1Iﬁ 4:#@(342%0
(rn, 1H), 4.25 nt072+@4 (m, 3H)28150 (ds), TH3H) 0.5, 4.1 B,
(d, 3H 396 EW6)(ad, 1H, J=10.5, 7.9 Hz), 3.22 (s, 3H), 1.39 (d,
3H, J=6.8 Hz), 1.29 (d, 3H, J=5:0 Hz), 1.27 (d, 3H,
J=5.0 Hz).

ZEEN N
e o
) -f.\ll"!

o=
g
B~
l_\ﬂ

P

F 5 g H-NMR (DMSO-dg) &: 12,51 (br s, TH), 8.93 (s,
= 0 . 1H), 7.42-7.38 (m, 2H), 7.21~7.16 (m, 2H), 4.91 (g,
\ . 1H, J=6.8 Hz), 4.48 (s, 2H), 4.04-3.95 (m, 2H), 3.52
305 S A A, HCI
1 (dd, TH, J=10.3, 5.2 Hz), 346 (dd, 1H, J=10.3, 6.5
NN B Oy Hz), 3.22 (s, 3H), 3.20-3.13 (m, 1H), 1.42 (d, 3H,
J=6.6 Hz), 1.19 (1, 3H, J=7. Hz). '

R oH 0O /tH" : 1H"NMR (DMSO—'dG) §:12.70 (br s, 1H), 8.86 (S,
i 0

{i{ S W e 1H), 7.44-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.80 (d,
S ”Vi;%(:@ 1H, J = 14.0 H2), 4.49 (d, TH, J = 14.0 Hz), 4.47 (s,
306 h HC 1 o), 4.11-3.06 (m, 41, 3.60 (sep, 1H, J = 6.6 Ha),
2.06-1.63 (m, 4H), 1.73 (s, 3H), 1.46 (d, 3H, J = 6.6

Hz), 1.43 (d, 3H, J = 6.6 Hz).

{Q H! '"H-NMR (DMSO-d;) &:12.65 (br s, 1H), 8.74 (s,
~ <\ “V’* (”vc”' 1H), 831 (t, 1H, J = 55 Hz), 7.44-7.38 (m, 2H),
7.22-7.15 (m, 2H), 4.58 (d, TH, J = 13.5 Hz), 4.48
307 HCI | (d, 1H, J =135 Hz), 4.47 (s, 2H), 3.53 (sep, 1H, J=
| 6.6 Hz), 3.20-3.09 (m, 2H), 1.58 (s, 3H), 1.48 (d, |
3H, J=6.6 Hz), 1.41 (d, 3H, J = 6.6 Hz), 1.01 (,
3H, J=7.2 Hz).
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051  'H NnR (onso<t,) 6: 12.77 hr s,
7,23-7.14 (m 2H1),

(m 2H),
4.47 (s, 2H),

(DVBO-Di | )

6.7 Hz), | E1H —75 ( H—|)—3 76 (57—
V.5, i) -1l k. lI—lE:tlr]JH{uraZL44 7. 3%a(m %,,1,? 211) 4. 47
(s, ts:-.., N 4.34(a 2H| q ;
---s- 7.1 Hz)[1,;36 ¢ iit...rlu-l), 1-198; s 7
Hz). N N3 |81 NNIR frAl S(}dl s) 6:| 12.76 (s, 1H), 3.77 (s, 1H),
1.42-7.35 (m| 2H), )7 21-7.114 (,nf‘j;!4 2H), 4.|7dnGddthsotdd. 811258 @5 s, 22742, (
i o R e Shh RN
(d, 3H, .J=6.9 Hz), 4 (d, (ﬁ 5 C,722—-71@E72H)4e1 {d, TH, J—140Hz)449
308 HGC! | (d, TH, J =14.0 Hz), 4.47 (s, 2H), 3.91 (sep, 1H, J =
6.6 Hz), 3.48 (sep, 1H, J = 6.6 Hz), 1.55 (s, 3H),
1.51 (d, 3H, J = 6.6 Hz), 1.41 (d, 3H, J = 6.6 Hz),
1,08 (d, 3H, J = 6.6 Hz), 1.06 (d, 3H, J = 6.6 Hz).
R :
Ly 'H-NMR (DMSO~dg) 8: 1275 (br s, 1H), 8.75 (s,
1H), 7.77 (s, 1H), 7.44~7.37 (m, 2H), 7.22-7.15 (m,
i | 2H), 467 (4, 1H, J = 135 Hz), 449 (d, 1H, J = 135
309 HG!
Hz), 447 (s, 2H), 3.40 (sep, 1H, J = 6.7 Hz), 1.54
(d, 3H, J = 6.7 Hz), 1.50 (s, 3H), 1.41 (d, 3H, J = 6.7
Hz), 1.28 (s, 9H).
% 'H~NMR (DMSO-d,) &:12.66 (br s, 1H), 8.85 (s,
{( 1H), 7.44~7.38 (m, 2H), 7.22-715 (m, 2H),
a0 \ Ly | HOERT (m 4D, 464 (d TH, U = 10.9 He), 447
(s, 2H), 4.46 (d, 1H, J = 13.9 H2), 3.69 (sep, 1H, J =
6.7 Hz), 2.28-2.15 (m, 2H), 1.68 (s, 3H), 1.44 (d,
3H, J=6.7 Hz), 1.43 (d, 3H, J= 6.7 Hz).
| F
! &:' /} 'H-NMR (DMSO-d,) &:12.67 (br s, 1H), 8.81 (s,
- \ i 1H), 7.45-7.38 (m, 2H), 7.22~7.15 (m, 2H), 4.71 (d,
311 HCl | 1H, J=14.0 Hz), 4.58 (d, 1H, J = 14.0 Hz), 4.47 (s,
2H), 3.75-3.40 (m, 9H), 1.66 (s, 3H), 1.53 (d, 3H, J
= 6.6 Hz), 1.42 (d, 3H, J = 6.6 Hz).

3.93 (m 1H),

4.70-- 4.59 (fo, 1H),
4.11-4.03 (m 1H),
1.75 (d, 3 5Hz)

F@SJOZQ 7.43.7.37 (m 2H),
4 70- 4. 54 (ifakld) 1—z8655 4 44(m 3H),
3.5 Hz), 3.99-
(dd, 1H, Js 114,3.1 Hz),

4.33 (cid,
3.55 (dd, 1H, ci 11.4, 3.7 Hz), 3.35
1.28 (1, 3H, J57Hz)

1H), 8.55 (s, 1H), 7.44-7,36
4.49-4.27 (m 1H),
3.59-3.46 (m 2H), 3.11 (s, 3H),
615, J n5.5 Hz). 114- NVR

7,21-7.14 (m 2H),
1H, J --L.. 13.3,

1.27 (si, SH'J ,--,
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'H- NMR (01, 460-(13) 6: 12,76 (s, 1H), 3,33. (s 1H), 7.41s 3.7, 3.1

Hz), 7.13 (tl 2H.J =59, -'C ,i, 13,8, 4.3 Hz), 3.73-3.57 (m 2H),

3.54-3.52 1.01 (t, 3H,,-, 7.0 Hz), 0.59 (:), 3H 3 = 3.2 111- 4- N,
AR (C/ MBO- 5)03q 12.90 (St s, 111), 8.37 (5, 1111), 8,07 (9, 1:1),

8.00 (s, 1H), 7.45-7.37 (m 211), 7.23-7.13 (m 211). 5.28-5.16 (m

113), 4.89- .a@del(ln]87311) 4.44 (3, 211), 3.96-3.83 (rn, 211), 1.25

(d. 311, 9 6.7 Hz), 1.18(d. 311,3 9 6.7 Hz). OH004., 0" ----

N'14 N: N -H-NICR(ONISC?Z d6) 8: 12|86 (Sr s, 1H), 699 (s, :11)],
6.20 (s, |FSNo746-7. 37-HEH2211). 752457.14 (rn, HOH-MMH), 5.48-5.38
(m 111), 5.]37-5.19 (m_211), 4 84472 (tn, 111). 4,45 (, 2:1), 3.96
(d, 211, 943 0 Hz), 1.25 (d, 311, § 9 6]7 Hz), 1.17 (d, 3:3": 9( 6,|7
47) . 114-|NVR| ( DN490- ds)?6 .85 (Sr|s, 1H), 8 75 (3, 1111),
7.45-7.37 (m, 21 7.29° 71 wn 211) H-BMREDUSGHE) 0153 Tor 6AH), 12501)|.

4.51-4.71 (iln, 1131 g& " 18693113, a&i(s(msmszkhv,(m%% (Ni
2H,7 0 Hz), |1

.%rl
, , 11,29 1, 424%d, |311, [, 1
39 16.5 Hz).| s14H NWR ( DVBO- d6) 6 | 126194 %”913?'1? ’Hﬁéé?nil”( 41??5'2)%&
7.43-7.39 (n, 2H), 7.21-7.15 (99, 2H), 4&*8'9J1188H¥)fﬁ47isdw3&§<aw1tlel—
211), 3.96 (jrid| 114; 3= 14.0, 1.5|Hz), |8: &7 166d.3ulkho (d 31, 10:= 6B4izj.453. O
Hz), (dd, 10.2,|6.7 H73, 3.62 (dd, |111. 3-d:3H15)=€BH5.5 Hz), 350-3, 41
(rn, 211), 1,49|(3, 911), '1.05 (1, 3H, A s

oH o
WS ﬁ:ﬂj«ﬂ--u 'H-NMR (DMSO-d;) &:12.88 (br s, 1H), 8.55 (s,
i 55 e 1H), 7.45-7.38(m, 2H), 7.22-7.15 (m, 2H), 4.48 (s,
313 & HCl

2H), 421 (d, 1H, J = 14.0 Hz), 3.96 (d, 1H, J = 14.0
Hz), 3.07 (s, 3H), 2.91 (s, 6H), 1.98 (s, 3H).

oM
{{ Oy Sy o 'H-NMR (DMSO-d,) &:12.75 (br s, 1H), 8.42 (s,
{j “H;r 1H), 7.69 (s, 1H), 7.36-7.30 (m, 2H), 7.18-7.11 (m,
N AN :

314 b HCl | 2H), 4.21 (s, 2H), 420 (d, TH, J = 13.9 Hz), 3.91 (d,
CH.

’ 1H, J = 18.9 Hz), 3.07 (s, 3H), 2.89 (s, 6H), 1.92 (s,

3H).

oH 0 c.n3
%% cu, H-NMR (DMSO—d;) &:12.70 (br s, 1H), 8.84 (s,
(\ u l’ cH, 1H), 7.44-7.38 (m, 2H), 7.22-7.16 (m, 2H), 4.80 (d,
1H, J = 13.9 Hz), 4.53 (d, TH, J = 13.9 Hz), 4.47 (s,
315 HCl

]
2H), 3.45 (sep, 1H, J = 6.6 Hz), 3.08 (s, 6H), 1.65 |
[ | | ‘ (s, 3H), 1.49 (d, 3H, J=6.6 Hz), 1.42(d, 3H, J =66 |
Hz).
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(24830SI 50 45 17.44-7.39 (m 2.-ri: 3 4(
i2(m 2111, 1 37-1 27 44, 7ha, 2.27 ft

(\br s, 11-1), 8,72 (s, 11H), 7, 46-7.35 (
491461([ O% 4.64-4.72 (m 1H).
(m 24, 5! 35m1H) 3.20-3.07 km
2.07-1, 93 (mabjll.ld);L £893-1.30 (rri, 1N),
1.1.6 (d, 3H, .1-v157H7) R
75 (s, 1H), A_77’-27 (in,

7

4,47 (s,
1.181,d, 3H,

1-7.15

,)..3 2.4 Cn 4:4), i30-1;

11HNVR (DMB0O-d3) 5: 12.76

m 2K), 7.24-7.15(m 2H),
2H), HU ti:i9.-3.65
3.18 (s, 3H),

] 6.7 Hz.);

DVMSO-d) (5:12.77 (ID= s.

IN),

2H); 4.47 (x:| 2K
(,m 2H), 1.19Ned

srat

7\ 147

(m—2H), 4 91- 4.
63301(| 4H)
1.03 (t.

3H, . i’ilz')‘
Z9F) )

J 7.2 Hz). K-NWMR3:-5
cj4, 1N, J10,:r.),
2.93-2.65 (m|1H
Hz). [Table

)y L=4

2H)
0.

(o)

1

318 HCI

h) |
)y ||}, "I'"I'ILI}},

, 3.53-3.32 (m 5H), .
31-ublr oRb-3HE)12. 70895116, de0 &
1H), 7.45-7.39 (m, 2H), 7.23-7.15 (m, 2H),
5.06-4.97 (m, 1H), 4.48 (s, 2H), 3.94-3.91 (m, 2H),
3.90-3.80 (m, 1H), 3.72-3.58 (m, 2H), 3.26 (s, 3H),
1.23 (d, 3H, J = 6.8 Hz), 1.18-1.07 (m, 1H),
0.66-0.57 (m, 1H), 0.50-0.37 (m, 2H), 0.31-0.20
(m, 1H).

1H)

2.11-1. 79
3H

49—

o

317 HCIl

'H-NMR (DMSO—d;) &: 1248 (br s, 1H), 8.84 (s,
1H), 7.44-7.36 (m, 1H), 7.23-7.15 {m, 1H),
7.06-6.98 (m, 1H), 4.66 (dd, 1H, J = 13.6, 1.4 Hz),
4.48 (sep, 1H, J = 6.8 Hz), 4.35 (dd, 1H, J = 13.6,
3.6 Hz), 4.24-4.17 (m, 1H), 3.50 (dd, 1H, J = 104,
4.2 Hz), 3.44-3.37 (m, 3H), 3.22 (s, 3H), 3.08 (t, 2H,
J = 7.5 Hz), 1.30 (d, 3H, J = 6.8 Hz), 1.29 (d, 3H, J
= 6.8 Hz).

318 HCI

'H-NMR (DMSO—-d,;) &8:12.71 (br s, 1H), 8.76 (s,
1H), 7.44~7.37 (m, 2H), 7.22-7.15 (m, 2H), 4.55 (d,
1H, J = 13.5 Hz), 4.47 (s, 2H), 4.31 (d, 1H, J =135
Hz), 3.71-3.59 (m, 1H), 3.56-3.42 (m, 3H), 3.21 (s,
3H), 1.37 (s, 3H), 1.20 (£, 3H, J = 7.1 Hz).

'H-NMR (DMSO-d,) 6:12.63 (br s, 1H), 8.77 (s,
1H), 7.58-7.48 (m, 1H), 7.33-7.25 (m, 1H),

(d, 2H, J = 10.6 Hz), 3.58 {q, 2H, J = 7.1 Hz), 3.54
(d, 2H, J=10.6 Hz), 3.26 (s, 6H), 1.13 (¢, 3H, J =
7.1 Hz).

212

7.16-7.08 (m, 1H), 4.52 (s, 2H), 449 (s, 2H), 3.63 |




1- N ' HNVRSO-d) 5:12,83 (br,
7.22-7.15 (m 211),
4. 47 (s,

371 ([45@305]]H

2H),
Hz) ,
| 1H),

3.54-332 (m

5H),

0.92(4. 3H[TpPles

(DMBO-d6) 6: 8.39 (s:

2H) ,

st, 1H): 5.80 (s, 11-1),
5.004,91 (m 1H), 4.77 (sap,
3.64 (rid, 1H, J 13.7, 4.0 Hz), 3.80-3.74 (r,
j 10.3, 5.8 Hz), 3.65 (rid, 1H, zz 10,3, 7.9 Hz):
17(4 3H, N 6.9 Hz), 1.18 (4, 31-, Jr6.9 Hz),
¢6.108@2), 0,89 (4,311, Jr8.0 Hz).
1H), 7.70 (d, 1H'i k2.2 Hz),

7.44-7.33 01,
1H J n :3.9

7.45(d, 1H, Jr 1.8

Hz), 7.44-7.89 (m 2H), 7.22-7.15 (jm 2H), 8.20 (rid, 1 H'J= 2.2, 1;3
Hz), 4.86-4, 8ﬂo(p| ;ﬂg Cr?3 (quintsaltH, J7.1 HC Hehwmrd. 47 (s, 2H),
4.25-4.14 (ip, 2H) 4(dd, 1H Jr 138, 3.5 Hz), 3.58 (rid, 1H Jr
13.8, 0.9 Hz), 2.27-2.20 (m 2H), 1.18 (|d, 3H, | 7.1 H): 1.14 4, |
311, Jr 7,1 Hz).| § H NVR (@bMSOq: de)| 5: 13. 19 ghr S F—Q’ 8.41 (s,
11H), 7.46- 7, 38 |(i(0,) 219}~ 7-28.7. 14 (m ROMSapl) £3244 Bgs (Wrf-74 i) |
4,47 (s, 2H)| 4,08 (4, 1ALk ST |1 - 12)it0, BuSL7 (il 2H)IH2-0 (i Arila ddzy)
2.93(s, 5H),|2061- 2.1l (m 2H), 1. 19:0(¢2H749(J"§§))391($§1|4q s%'ﬂz) & 9
Hz), 0,91 (t, 311, J.= 7.2 Hz)% N111 31% ‘") . d b
7.70 (s, 1H)| 7.35-7.23 (rn: 2H), 7 19 7. dl%i*(’n‘“ﬁ%ii”di 8'01365'@ ¥,
1H), 4.20 (s, 2H), 4.05 (d, 1H | 1- 14.|5. #8)is58.F8I¢esHAH, J 14.1
Hz), 2.91 (s, SH), 12.47-2.07 (m 2H), 1.22-1.12 (m 3H), 0.37 (t,
3H, 7.2 Hz).[—F{FE3bL,E?HH - No—Ht : — — -
11- 1- N( 3131([1) 34: 90- 3(5) 5; 012 75 ,11-1), 6,75 (e, 1H),
7.44-740 (n,| 2H), /721- 7. 1¢ | SBHMB VR 1 4212y 1 by, Tig. qe8 6l
1H, ,3 4 5.7 Hz), 4{47, (d, da, 7.5BH,50 0m, 1), 733-366n.12) , 333
(do, 1H 4 1:33,) 0,9 kz ]7'1'9—1708?'(m415i)3§0(3]1H(\jn14(03-)z)454
3.29-3.18(m| ®141), 3.% 1,90 1K 1,91-1.83 (re. ‘1H),
1,19 (d, 3H|"1|61 Hz), 116(d 3H, 86%”7H£ s, sep, 1, J =
6.7 Hz), 3Q7(s 6H), 1.65 (s, 3H), 149 (d, 3H, J =
6.7 Hz), 142 (d, 3H, J = 6.7 Hz).
F H D oH
{——— o LML, |
\{;\%‘_y ’ 'H-NMR (DMSO-d,) &:13.25 (brs, 1H), 8.71 (s,
Nk e ) 1H), 7.44~7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.79
(sep, 1H, J = 6.8 Hz), 4.47 (s, 2H), 3.80-3.73 (m,
322 HCl :
2H), 3.71-3.64 (m, 2H), 3.55-3.43 (m, 2H),
3.37-3.31 (m, 2H), 3.11 (s, 3H), 1.65 (s, 3H), 1.18
(d, 3H, J=6.8 Hz), 1.18 {d, 3H, J = 6.8 Hz).
F_ OH OL
\/ | j)vj:”” "H-NMR (DMSO~dg) &:12.69 (br s, 1H), 8.73 (s,
“<\,,.I L 1H), 7.44-7.38 (m, 2H), 7.23-7.15 (m, 2H), 4.55 (4,
- 1H, J = 13.5 Hz), 4.47 (s, 2H), 4.31 (d, 1H, J = 135
'; Hz), 3.71-3.46 (m, 4H), 3.46-3.42 (m, 2H),
} 3.29-3.24 (m, 2H), 3.07 (s, 8H), 1.37 (s, 3H), 1.20
.' (t, 3H, J = 7.1 H).
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.1H. -r, 11MB11(131: 31, 130-ds) 6, 12 78 der S. 1H), 8.91 (s, 1H),
7.44-7.39 (m 211), 7.22:7.16 (m 2H), 4.63- 1,81 (81, 1H), 4,79
(sep, 1H, J 4 6.7 Hz), 4.47 1s, 211), ama (do,= 13.8, (3,5 Ha), 3.72
(de, HO 33 (g 1.5 Hz), 3.35-3.22 (EL 2H), 3.18 cs aH), 1.81-1.71
(m 1H), 1,70°056 (m 2H), 1.37-1.33 ;33, 1H), 1.18 (el, 31-1. J
=5.7 Hz), [.%J(em—@m J 3.7 Hz). 11- 1- 61MR (DVBO-d3) 17.85 (ht e,
1H), 8.83 (e, 11H), 7.46--7.39(m 2H), 7,23-7,15 (33), 2H). 4.92-
11331 4.83 (Ix m 13-1), 4,81-4,70 (m 1H), 4.47 (e, 2H), 3.83-3.62
(rn, 4H, 3.(39-3.48 111), 3.26-3.1§ (6, [2H, 3 17 (e, 3H). 1,21-1.12
(6, 5H), 091 (1% | 4 gbga-?‘ 1%3%2(1. 11MS0- €6)NIgB:  12. 85 (i x
e, 111), 8,83(e 737(m 2H),| 7.23-7 15(n, 2H), 4.86--
MOl 4.78 ('or| m ,447(a 214) 402 (3.1e, INJ 13,4, 4.2

ot s S S
04 =31

( )

(61, 4H). ' 14, ,r 12. $) )|)'Her44-7123 L, 2H>57322-7(1é<m [2Nj) 482 (@,
H,/4.7:3)(Clc:3 m , t. $ % 47 (;)],1n38: 35 8347 (s3219,14a5 (sep, H, J =
131,::),:333 [33 Hz) 3377 ::.1 ° 3, k73137,

1333 75 ft:). B N2 104 N IR (DI\VE%% “3‘5”%2“10‘52i {gfé fB'Z) 4%33%
7.40 (m 2H),| 7217.16 (m 2H), 4.36-4.82 (%mﬂ%y”%ﬁ >(%ﬂ?|1ﬁ 3H). g 3

(.9 Hz), 4.47 (s, 2H), 3.63- 3H, J=6.8Hz), 1.33(d, 3H,J = 68Hz)119(d
3H, J = 6.2 Hz).
& ol D
, § W G . TH-NMR (DMSO-d;) &' 12.64 (br s, 1H), 8.83 (s,
s _L_{‘ s Mg, 1H), 7.44-7.35 (m, 1H), 7.23-7.15 (m, 1H),

7.05-6.98 (m, 1H), 450-4.37 (m, 2H), 4.16-4.07
(m, 1H), 3.88-3.76 (m, 1H), 3.40 {t, 2H, J = 7.5 Hz),
3.30-3.19 (m, 1H), 3.10 (t, 2H, J = 7.5 Hz), 1.24 (d,
3H, J=6.6 Hz), 1.20 (t, 3H, J = 7.2 Hz),

325 HCI

'H-NMR (DMSO-d;) &:12.50 (br s, 1H), 8.91 (s,

F OH O
< / NN I\ N eH, 1H), 7.44-1.37 (m, 2H), 7.22-7.15 (m, 2H), 4.80 (d,
s ™ N\/l
~ ]
N—N

'w]/CHa - 1H, J = 13.5 Hz), 447 (s, 2H), 4.36 (dd, 1H, J =
c

o 135, 4.6 Hz), 4.00-3.87 (m, 2H), 3.66—3.58 (m, 1H),
3.31-3.18 (m, 1H), 3.08 (s, 3H), 1.21 &, 3H, J = 7.1

Hz), 1.16 (d, 3H, J = 6.4 Hz).

326

F
\ OH 0
(“) DWL\ "y TH-NMR (DMSO~-d;) &: 1242 (br 5, 1H), 8.76 (s,
p NN N e,
| \___..\ o b L 1H), 7.67 (s, TH), 7.36-7.30 (m, 2H), 7.19-7.11 (m,
J = L | 2H), 461 (d, H, J = 13.2 H2), 4.33 (dd, 1H, J =

| 327 HCI | 13.2, 37 Ha). 4.20 (s, 2H), 3.95-3.83 (m, 1H), :

1 3.88-3.80 (m, 1H), 3.22-3.11 (m, 1H), 1.74-162 |
(m, 1H), 1.50-1.36 (m, TH), 1.20 (t, 3H, J = 7.2 Hz),
0.91 (t, 3H, J = 7.4 Hz),
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Ha 3.76 (m 2H). 3,47-3.42 (m 1H), 3.153H), 1.53.1.47(m 1 H),
1.33-1.25 (m 1H), 1.19 (ci, 3H tJz., 5.9 Hz), 1.173H j ".= 5.9 H4
0.87 (1, 3H, j k T5 Hz). 11H NMR (DVSO0-4) 5:12.82 (hrs. 1H), 5,81 (5,
El K), 7, 460703ﬁ (m 2H), 7.23-7.15 (m 2H), 4.93Ha 4.55 (m 1H);
4.47 (s, 2H),  4.04 (dd, 1H, J13 2, 4.2 Hz), 3.78-3.57 (m 3H),
3,39-3, 25 (IMak8K) 1-3110 (5, 3H), 2.92-2.67 Cm 1H), 0.93 (d, 3K, J

5. 0.91-0.67 (m 4H). klR(DIVBO46) 5. 12.84 (hr s, 1H), 532 (5,
4

!

. 7 1, M-—2H)7.23-7,15 (m2H) 5, Q0 bri i492m_LH)
.83-4.72 (m ﬂj) 4. 47 (Sy.2H), 13. 859al% 59 (34, 411) 41-3, 24 (m
3H), 309 (5, 31 ll,ZIfBrx@uﬂ,aSK J 2:/8,7 |He), 1,15 (d, é"i—"r = .18, 7
Hz), 13.93 (d, G—de)—5——1€—69+H 1H—|

6.56 (5, 1H), |6 N%g‘)l?) é %é {bm 11%;%4(3

4.33-4.71 (n, |1H)

14.1, 4.2 Hz),| 3. . |48 (- 5y7%7<Min723371621 2HgH) |
B | AN ]4H))—438(m7(H)I-4)47 (572H$3(53407|'6|)1"1H)
31
74
7

:4H), 3, 33-3.
(DMBOnds) 6. 3.
(m 2H), 4.34]4.
3.30-3.51 (m |1
3.22 (s, 3H), |1.
12.81 (5, 1K) [H
(n-1,1)1), 4 |s

1.23-1.14 (m

(m3, 75 (n), 0'31) 28305 (m, 1 2:1451—%1§3(m41H) N26—1 14
(s, 1H), 7.68 (s, [H), e, 11
3 (m 11-1), 4.60-4] 63 (ATGTH) 4.20 (s, 2)1)

7 wA 2 ARR _E1 1
1 UIIL}, 9. 009, o1 \n; = .5

00| (d, 3H J.9 6.0 Hz). (DMBO-dn)
2H)| 7. b, Fuiklonsble,y 851233 %7§1H) 882 (s

20 4:
' ) H)(Oézi)l . d N
=13.3; 3.8 Hz), 324 (d. % 9/?77()}% 3. 30- Li%‘m&n '5%37 72"0;'7 %7?:%‘7(‘?1{"’
), 1.794:70 (m [)1): Wls1 1, 435¢r 0, 11- 1)2H), 47120 11, 138 HY(439 (48,19, Iz
I%fz)l? (1d1 %wR 95%384;')2)6 0126723”(" j la)HBl? 1618 )44 HQ;247_9_6 o b, 43%394%”1@ 9
. X : S, ' N
oH), 482 ((i,|1H |3 5.6 ), 4.47 (5, RH), f'ﬁgzg ”8?)6332& *ﬁzb
Hz) , (d, 1H | 3.3 Hz), 3 47-B 45 |(‘m™} %q)<t3'3J341'Ha>L998<d1w da

nl
=92, 6.9 Hz), |2.94 (dd; 1H, n 71, 35 Hz),|e2.H8bo.(elddy JEdgHd. n 9.3, 7.3
Hz), 1.56-1.36 (m 2H), 0.94 (t, 3H/|J sz 7,0 Hz), 0.78 (t, 3H, J 5.5
Hz). 0.42-0.36(m 1H), 0134-0.27 (m 2H), 0.240,20 (m 1H)
F;_ OH '
\ O S S e, 'H-NMR (DMSO—d,) &:12.52 (br s, 1H), 8.66 (s,
{, = N“\)"'t:H, 1H), 7.67 (s, 1H), 7.37-7.30 (m, 2H), 7.19-7.11 (m,
330 " HCI | 2H), 446~4.33 (m, 2H), 4.20 (s, 2H), 4.14-4.04 (m,

1H), 3.86-3.75 (m, 1H), 3.29-3.18 (m, 1H), 1.22 (d,
3H, J = 6.6 Hz), 1.19 (t, 3H, J = 7.2 Hz).

R i
Q ) OI N CHCBH 'H-NMR (DMSO—d;) &': 12.68 (br s, 1H), 8.83 (s,
o N -] % '

\ <\s NNy *’\_ N 1H), 7.44-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.77 (d,

1H, J = 13.7 Hz), 455 (d, TH, J =137 Hz), 447 (s,
| 2H), 4.16-3.03 (m, 5H), 3.44 (sep, 1H, J = 6.6 Hz), |
; | 1.63 (s, 3H), 1.49 (d, 3H, J = 6.6 Hz), 1.42 (d, 34, J
= 6.6 Hz), 1.09-1.00 (m, 3H).

HCI
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1 11H NVR (DVBO-do)12,90 (s, H), 8.85 (s, 11K); 747-2.37 (m 2H),

7.23-7.15 (m 2H); 4.814.65 (m 1H), 4.47 (s: 2H), 4,41 (d, 1H | :n
12.1 Hu Hz), 4.25 (d, 1H, ,5 n12.1 Hz), 4.06 (6, 1H, J 114.1 Hz),

3.81 (d, 1)30,50§]r-, 14.1 Hz), 3.75-3.63 (n, 2H), 3.62-326 (rn, 2H),
321 (s, 3H) 81112273 (m3H), 1.16 (d, 3H J 6.8 Hz), 1.10 (d, 3H,
j 8.3 s 6. [T394(38,995.63 (5, 1; ( 32 _16-4.04 (m3.98 (6, 2.50-2.2*
- 2u 3HHJ) ' H- NMR (051S0-d)6.60 (s, 1H), 8.13 (t, 1H,j 55 Hz), 7.47
(9,1H), 7.38{7.28 (m 19- 7.0 (in, 2H), 4 76-4 63 (m

1H), 4.20 (5,MNeH), 4,%%%&‘7 d, 1H |JTL. 0 Hz), 4. 12'¢dMRK | 4 11.9
Hz), 4.03(d. [1H[J 13.9 Hz), 3.76 (d, 1H j 4, 13.9 Hz), 3.40(s. 3H)|
3.21-2.92 (n| 2H), 1.133H, :4 63| Hz),| 1.10 (4, 3H, J 4,6 Hz),

0.990, 3H, J|17.)5 tz). 1H NiciR (DVBO- d) 5. 8.38 (5, 1&9 6, 17 gt,
1H | d 9, 37 7| 29 Qui M OHSCLg) 67 K G4 G,
476-4.64 (m |1H) 3-4. 16 (Pl 21(1), 4| 2074473RmM)2H), 420415(eh, 2HL Mo | 4

13.9 Hz), 3:78
2R), 3.25 (9] ,3F
4

;1, 1Rl 4 13.91H)| 3. 72(3:3,31@9:(111.@11.53594;47@;294.'4%9@5,
3H 3 0 6 Hz

! 02' (2? 2592 9'3 ca'; chrgh%b.g %i@ %hl%z?h.&—:'{.'ezs)(ﬁm TH), %.97— 92 |
(m, 1H), 3.51-3.43 (m, 1H), 3.26-3.18 (m, 1H), 3.18
(s, 3H), 1.19 (t, 34, J=7.2 Hz), 1.10(d, 3H, = 6.2

Hz).
.
e Mg "H-NMR (DMSO-d;) &:8.76 (s, TH), 7.67 (s, 1H)
§ ) 0: J\\‘ NAGH, '
_ Sjlvu\) . 7.36-7.30 (m, 2H), 7.18-7.11 (m, 2H), 4.64 (dd, 1H,
ok ' J =136, 1.5 Hz), 4.37 (dd, 1H, J =
5 DECH3 e . z), (dd, 1H, 13.6, 4.0 Hz),
4.20 (s, 2H), 4.06-3.97 (m, 1H), 3.95-3.90 (m, 1H),
3.51-3.40 (m, 1H), 3.27-3.19 (m, 1H), 3.19 (s, 3H),
119 (t, 3H, J = 6.8 Hz), 1.08 (d, 3H, J = 6.4 Hz),
R OH (8] GH
= 4 s b 'H-NMR (DMSO-d;) &:12.47 (br s, 1H), 8.96 (s,
=% M CH,
\ 7 - b 1H), 7.44-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.68
<\N,,L e (dd, 1H, J = 13.9, 1.3 Hz), 4.47 (s, 2H), 4.35 (dd,

334 HCl | 1H, J =139, 8.5 Hz), 4.14-4.06 (m, 1H), 3.98-3.03
' (m, TH), 3.41 (sep, 1H, J = 6.7 Hz), 3.24 (s, 3H),
1.39 (d, 3H, J = 6.7 H2), 1.34 (d, 3H, J = 6.7 Hz),
1.02 (d, 3H, J = 6.3 Hz).

"Sﬂ__\ L 'H-NMR-(DMSO-d;) §:12.85 (br s, 1H), 8.54 (s,
\ / o ‘ 1H), 7.58=7.50 (m, 1H), 7.33~7.25 (m, 1H),
/ LY 5 i N A
[835 | F T e : HCI | 7.15-7.08 (m, TH), 4.49 (s, 2H), 421 (d, 1H, J =
1 MN— N B CH,
| U N |

13.9 Hz), 3.97 (d, TH, J = 13.9 Hz), 3.07 (s, 3H),

{i:}-l.‘, [
2.91 (s, 6H), 1.97 (s, 3H).

-
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1H NVR (DNISO-d) 6: 12.50 (bJ s, 1H), 8.95 (s, 1H), 7,44-7,36 (fn,
2H), 7.22.-7.15(m 2H), 4.5.9 (dd, 1H, J = 14.0, 1.5 Hz). 4.47(s,
2H), 4.39 (dd. Ha 1H, J = 14.0, 4.2 Hz), 4.04-3.93 (n, 1H), 3.97-3.92
(m 1H: 3.5503J43 (m 1H), 3.28-3.18 (m 1H), 13.18 (5, 3H), 1.19

(t, 3H J —72h|z) 110(ci, 3H, 6,2 Hz). | H. 4451R (DMSO-d5) a
12,92 (s, 1[ﬁ)a’bl§ 77964, 7.47-7.37 (n, 2H), 7.23-7.14 (in, 2H),
4.79- 4.66 ( ) 447(5 2H), 4.26(d, 134,to Hz), 4.12 (:), 1H,
J11,9 Hz), 4.06 N, 1H, J 14.3 H), [3.82[(d, 1H J)r: 14,3 He),
3.47-3.29 (m| M31B) 3f@5m§§uf§ (n,” 3H)Salt.|18 (d, 3H, JHSMR 1 Hz), 1.12
(.3, 3H, J71|Hz)| 1.08-0.97 (r3, 3H)\.  |(Dmso-d"): 1203.(is, 1H),
3.33 1 ft),rm: 2H) s 7.24-7 chzko 4177. (mH), .4.47 (:.=, 2H), .4 3S
(d,11,:2, .73...). o ke i oHY 3. 1)R-CYREMSO-B) 731235 Pr B4HY ris 3;
-11, 1.16 (d,| 35 -)\ H)S- w "398 3.|9877.02s, 10)350-5:439, W1 B2000 (i,
It 386 | " QL meT . | HOH |1, 711-7.05 Gm, 1H), 422 (s, 2H), 421 (d, 1H, J
© EHJ = 14.0 Hz), 3.93 (d, 1H, J = 14.0 Hz), 3.07 (s, 3H),
2.8 (s, 6H), 1.93 (s, 3H).
F_____ oH o /C"’
{% g > Y o "H-NMR (DMSO-d,) &: 12.86 (br s, 1H), 8.83 (s,
"'\/\L;JN L 1H), 7.45-7.39 (m, 2H), 7.23-7.16 (m, 2H),

337 & HCI | 5.02-4.94 (m, 1H), 4.47 (s, 2H), 4.40-4.29 (m, 1H),
3.83-3.56 (m, 4H), 3.26 (s, 3H), 1.64-1.43 (m, 4H),
0.92-0.78 (m, 6H).

I ~
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N OH Mt HC

615" r \

[0510]
[Table 1-94]

structural formula

No.

salt

"H-NMR

338

HCI

'H-NMR (DMS0-dg) &: 12.83 (br s, 1H), 8.92 (s,
1H), 7.44-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.78
(quint, 1H, J = 6.9 Hz), 4.71 (ddd, 1H, J = 6.4, 4.0,
1.6 Hz), 4.47 (s, 2H), 3.87 (dd, 1H, J =13.7, 1.6
Hz), 3.78 (dd, 1H, J = 13.7, 4.0 Hz), 3.58 (dq, 1H,
J =6.4, 6.0 Hz), 3.22 (s, 3H), 1.19(d, 3H, J = 6.9
Hz), 1.17 (d, 3H, J =6.9 Hz), 1.03 (d, 3H, J =6.0
Hz).

339

H-NMR (DMSO-dg) &: 8.21 (s, 1H), 7.42-7.39 (m,
2H), 7.20-7.16 (m, 2H), 4.85 (quint, 1H, J = 6.6
Hz), 4.71-4.65 (m, 1H), 4.41 (s, 2H), 3.56-3.53 (m,
3H), 3.48-3.44 (m, 1H), 3.24 (s, 3H), 1.09 (d, 6H, J
= 6.6 Hz).

OH O

340 <

HCI

'H-NMR (DMSO-dg) 5: 12.82 (br s, 1H), 8.72 (s,
1H), 7.44-7.41 (m, 2H), 7.21-7.17 (m, 2H), 4.77
(sep, 1H, J = 6.6 Hz), 4.65 (ddd, 1H, J =8.2, 4.1,
0.9 Hz), 4.47 (s, 2H), 3.88 (dd, 1H, J =14.0, 4.1
Hz), 3.76 (dd, 1H, J = 14.0, 0.9 Hz), 3.52 (dg, 1H,
J=8.2 6.2Hz), 3.03 (s, 3H), 1.21(d, 3H, J=6.2
Hz), 1.20 (d, 3H,J =6.6 Hz),1.17(d, 3H, J=6.6
Hz).

341

HCI

"H-NMR (DMSO-d;) 8: 8.95 (s, 1H), 7.43-7.38 (m
2H), 7.21-7.16 (m, 2H), 4.68 (dd, 1H, J = 13.8, 1.5
Hz), 4.47 (s, 2H), 4.35 (dd, 1H, J = 13.8, 3.9 Hz),
4.10 (quint, 1H, J = 6.6 Hz), 3.96 (ddd, 1H, J =
6.6, 3.9, 1.5 Hz), 3.41 (dq, 1H, J = 6.6, 6.4 Hz),
3.24 (s, 3H), 1.39 (d, 3H, J = 6.6 Hz), 1.34 (d, 3H,
J =6.6 Hz), 1.02(d, 3H, J = 6.4 Hz).

342 . .\I, l

HCI

'"H-NMR (DMSO-dg) 5: 12.83 (br s, 1H), 8.72 (s,
1H), 7.45-7.41 (m, 3H), 7.22-7.17 (m, 2H), 4.77
(quint, 1H, J = 6.8 Hz), 4.60 (ddd, 1H, J = 8.4, 4.2,
0.9 Hz), 4.47 (s, 2H), 3.88 (dd, 1H, J = 14.3, 4.2
Hz), 3.74 (dd, 1H, J = 14.3, 0.9 Hz), 3.56 (dq, 1H,
J = 84, 6.2 Hz), 3.41 (dq, 1H, J = 9.5, 7.1 Hz),
2.91 (dq, 1H, J = 9.5, 7.1 Hz), 1.22 (d, 3H, J = 6.2
Hz), 1.20 (d, 3H, J = 6.8 Hz), 1.17(d, 3H, J= 6.8
Hz), 0.75 (t, 3H, J = 7.1 Hz).
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400

structural formula

No.
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TH-NMR

(0]

g OH CH,
9 g N’l“cw
S > N
N

N..-'N

343

CH,

HCI

H-NMR (DMSO-dg) 5: 8.85 (s, 1H), 7.43-7.39 (m,
2H), 7.21-7.15 (m, 2H), 4.66 (dd, 1H, J = 12.4, 1.5
Hz), 4.48 (sep, 1H, J = 6.6 Hz), 4.47 (s, 2H), 4.35
(dd, 1H, J = 13.2, 3.7 Hz), 4.20-4.16 (m, 1H), 3.54
(dd, 1H, J = 10.5, 4.1 Hz), 3.45-3.30 (m, 3H), 1.30
(d, 3H, J =6.6 Hz), 1.28 (d, 3H, J = 6.6 Hz), 0.96
(t, 3H, J = 6.9 Hz).

344

"H-NMR (DMSO-dg) 5: 12.81 (s, 1H), 8.80 (s, 1H),
7.44-7.39 (m, 2H), 7.22-7.16 (m, 2H), 4.99-4.95
(m, 1H), 4.77 (sep, 1H, J = 6.7 Hz), 4.47 (s, 2H),
3.84 (dd, 1H, J =13.7, 3.9 Hz), 3.75 (dd, 1H, J =
13.9, 1.6 Hz), 3.63 (dd, 1H, J = 10.2, 6.0 Hz), 3.57
(dd, 1H, J =10.2, 7.7 Hz), 3.25 (s, 3H), 1.16 (d,
3H, J =6.7 Hz), 1.16 (d, 3H, J = 6.7 Hz).

345

"H-NMR (DMSO-dg) 8. 8.10 (s, 1H), 7.41-7.36 (m,
2H), 7.20-7.14 (m, 2H), 4.83 (quint, 1H, J =6.7
Hz), 4.62-4.57 (m, 1H), 4.38 (s, 2H), 3.57-3.44 (m,
4H), 3.25 (s, 3H), 1.05 (d, 6H, J = 6.7 Hz).

346 / s Ik \)1

"H-NMR (DMSO-dg) 5: 12.44 (br s, 1H), 8.85 (s,
1H), 7.44-7.37 (m, 2H), 7.23-7.14 (m, 2H), 4.70-
4.61 (m, 1H), 4.54-4.41 (m, 1H), 4.47 (s, 2H),
4.39-4.30 (m, 1H), 4.25-4.14 (m, 1H), 3.53-3.34
(m, 2H), 3.21 (s, 3H), 1.30 (d, 3H, J = 6.3 Hz),
1.28 (d, 3H, J = 6.3 Hz).

347 <—</

'H-NMR (DMSO-dg) 5: 8.02 (br s, 1H), 7.42-7.33
(m, 2H), 7.21-7.13 (m, 2H), 4.73-4.59 (m, 1H),
4.38 (s, 2H), 4.34-4.22 (m, 1H), 4.07-3.96 (m, TH),
3.89-3.78 (m, 1H), 3.30-3.05 (m, 2H), 3.24 (s, 3H),
1.13 (d, 3H, J = 7.0 Hz), 1.06 (d, 3H, J = 7.0 Hz).
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[Table 1-96]

No.

structural formula

salt

"H-NMR

348

HCI

'H-NMR (DMSO-dg) 5: 12.81 (br s, 1H), 8.72 (s,
1H), 7.47-7.37 (m, 2H), 7.23-7.14 (m, 2H), 4.83-
4.71 (m, 1H), 4.69-4.60 (M, 1H), 4.47 (s, 2H), 3.88
(dd, 1H, J = 14.1, 3.7 Hz), 3.81-3.71 (m, 1H),
3.56-3.47 (m, 1H), 3.03 (s, 3H), 1.24-1.13 (m, 9H).

349

HCI

H-NMR (DMSO-d) &: 12.52 (s, 1H), 8.90 (s, 1H),
7.40 (dd, 2H, J = 8.3, 5.6 Hz), 7.17 (dd, 2H, J =
8.3, 8.4 Hz), 4.81 (d, 1H, J = 14.1 Hz), 4.46 (s,
2H), 4.38-4.27 (m, 2H), 3.98 (s, 1H), 3.62-3.56 (m,
1H), 3.04 (s, 3H), 1.33 (t, BH, J = 6.0 Hz), 1.18 (d,
3H, J = 7.0 Hz).

350

HCI

'H-NMR (DMSO-dg) 5: 12.80 (s, 1H), 8.91 (s, 1H),
7.43-7.39 (m, 2H), 7.21-7.15 (m, 2H), 4.78 (quint,
1H, J = 6.9 Hz), 4.70 (dd, 1H, J = 6.4, 4.2 Hz),
4.47 (s, 2H), 3.86 (d, 1H, J = 13.7 Hz), 3.77 (dd,
1H,J=13.7,4.2 Hz), 3.68 (dg, 1H, J = 6.4, 6.0
Hz), 3.21 (s, 3H), 1.19(d, 3H, J = 6.9 Hz), 1.17
(d, 3H, J =6.9 Hz), 1.02 (d, 3H, J = 6.0 Hz).

351

HCI

"H-NMR (DMSO-dg) 5: 12.71 (br s, 1H), 8.56 (s,
1H), 7.44-7.36 (m, 2H), 7.23-7.14 (m, 2H), 4.70-
4.60 (m, 1H), 4.50-4.38 (m, 1H), 4.47 (s, 2H),
4.08-4.02 (m, 1H), 3.61 (dd, 1H, J = 11.1, 3.7 Hz),
3.53 (dd, 1H, J = 11.1, 3.9 Hz), 3.27 (q, 2H, J =
7.4 Hz), 1.75 (d, 3H, J = 6.5 Hz), 1.32 (t, 6H, J =
7.0 Hz), 0.82 (t, 3H, J = 7.0 Hz).

3562

"H-NMR (DMSO-dg) 5: 12.79 (br s, 1H), 8.74 (s,
1H), 7.45-7.38 (m, 2H), 7.23-7.15 (m, 2H), 5.32-
5.23 (m, 1H), 4.81-4.65 (m, 2H), 4.47 (s, 2H),
3.86-3.64 (m, 3H), 3.60-3.51 (m, 1H), 1.16 (d, 3H,
J=6.7 Hz), 1.15 (d, 3H, J = 6.7 Hz).
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structural formula
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353

HCI

'"H-NMR (DMSO-dg) 5: 12.77 (br s, 1H), 8.56 (s,
1H), 7.44-7.36 (m, 2H), 7.23-7.14 (m, 2H), 4.70-
4.59 (m, 1H), 4.49-4.37 (m, 1H), 4.47 (s, 2H),
4.11-4.03 (m, 1H), 3.59-3.46 (m, 2H), 3.11 (s, 3H),
1.75 (d, 3H, J = 6.5 Hz), 1.32 (t, 6H, J = 6.5 Hz).

354

HBr

'H-NMR (DMSO-Dg) 8: 8.80 (s, 1H), 7.43-7.37 (m,
2H), 7.21-7.14 (m, 2H), 4.70-4.64 (m, 1H), 4.55-
4.44 (m, 3H), 4.33 (dd, 1H, J = 13.3, 3.6 Hz), 3.99-
3.93 (m, 1H), 3.56 (dd, 1H, J = 11.4, 3.7 Hz), 3.35
(dd, 1H, J = 11.4, 8.1 Hz), 1.28 (d, 3H, J = 6.7 Hz),
1.27 (d, 3H, J = 6.7 Hz).

355

HCI

'H-NMR (DMSO-dg) 5: 12.78 (br s, 1H), 8.76 (s,
1H), 7.44-7.37 (m, 2H), 7.22-7.14 (m, 2H), 4.47 (s,
2H), 4.34 (s, 2H), 3.55 (q, 2H, J = 7.1 Hz), 1.36 (s,
6H), 1.19 (t, 3H, J = 7.1 Hz).

356

HCI

'H-NMR (DMSO-dg) 5: 12.76 (s, 1H), 8.77 (s, 1H),
7.42-7.36 (m, 2H), 7.21-7.14 (m, 2H), 4.71 (ddd,
1H, J = 8.0, 2.2, 2.0 Hz), 4.56 (quint, 1H, J = 6.9
Hz), 4.46 (s, 2H), 4.19-4.09 (m, 2H), 3.93 (dd, 1H,
J=11.7, 2.2 Hz), 3.45 (s, 3H), 1.29 (d, 3H, J=6.9
Hz), 1.27 (d, 3H, J=6.9 Hz), 1.04 (d, 3H, J =6.5
Hz).

357

HCI

221

"H-NMR (DMSO-dg) 5: 12.76 (s, 1H), 8.80 (s, 1H),
7.41 (tt, 2H, J = 8.7, 3.1 Hz), 7.18 (t, 2H, J = 8.9,
2.5 Hz), 4.94-4.88 (m, 1H), 4.46 (s, 2H), 4.06 (dd,
1H, J = 13.8, 4.3 Hz), 3.73-3.67 (m, 2H), 3.64-3.52)
(m, 2H), 3.49-3.27 (m, 3H), 1.63-1.53 (m, 2H),
1.01 (t, 3H, J = 7.0 Hz), 0.89 (t, 3H, J = 8.2 Hz).
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358

O CH,

CH,

HCI

H-NMR (DMSO-dg) 5: 12.90 (br s, 1H), 8.37 (s,
1H), 8.07 (s, 1H), 8.00 (s, 1H), 7.45-7.37 (m, 2H),
7.23-7.13 (m, 2H), 5.28-5.18 (m, 1H), 4.89-4.60
(m, 3H), 4.44 (s, 2H), 3.98-3.83 (m, 2H), 1.25 (d,
3H, J = 6.7 Hz), 1.18 (d, 3H, J = 6.7 Hz).

359

HCI

'H-NMR (DMSO-dg) 5: 12.88 (br s, 1H), 8.99 (s,
1H), 8.20 (s, 1H), 7.46-7.37 (m, 2H), 7.24-7.14 (m,
2H), 5.48-5.38 (m, 1H), 5.37-5.19 (m, 2H), 4.84-
4.72 (m, 1H), 4.45 (s, 2H), 3.96 (d, 2H, J = 3.0
Hz),1.25(d, 3H, J=6.7 Hz), 1.17 (d, 3H, J = 6.7
Hz).

360

HCl

'H-NMR (DMSO-dg) 8: 12.85 (br s, 1H), 8.75 (s,
1H), 7.45-7.37 (m, 2H), 7.22-7.14 (m, 2H), 5.52-
5.41 (m, 1H), 4.81-4.71 (m, 1H), 4.47 (s, 2H),
3.98-3.81 (m, 2H), 3.66 (d, 2H, J = 7.0 Hz), 1.29
(s, 9H), 1.21(d, 3H, J=6.5Hz),1.15(d, 3H, J =
6.5 Hz).

361

HCI

"H-NMR (DMSO-dg) 5: 12.94 (s, 1H), 8.80 (s, 1H),
7.43-7.39 (m, 2H), 7.21-7.15 (m, 2H), 4.89-4.85
(m, 1H), 4.47 (s, 2H), 3.96 (dd, 1H, J =14.0, 1.5
Hz), 3.87 (dd, 1H, J = 14.0, 3.0 Hz), 3.70 (dd, 1H,
J=10.2, 6.7 Hz), 3.62 (dd, 1H, J = 10.2, 7.5 Hz),
3.50-3.41 (m, 2H), 1.49 (s, 9H), 1.05 (t, 3H, J =
6.9 Hz).

362

07 U cH.

HCI

"H-NMR (DMSO-dg) 5: 8.80 (s, 1H), 7.44-7.39 (m,
2H), 7.21-7.16 (m, 2H), 4.94-4.89 (m, 1H), 4.47 (s,
2H), 4.06 (dd, 1H, J = 13.6, 4.3 Hz), 3.77-3.72 (m,
2H), 3.70-3.46 (m, 5H), 3.38-3.31 (m, 3H), 3.11 (s,
3H), 1.60-1.52 (m, 2H), 1.37-1.27 (m, 2H), 0.92 t,
3H, J = 7.4 Hz).
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114-NNI R (DM 30-de) 6: 12.80 (s, 'IH), 6.90 (s, 1743-7.39 (m 2H),
7-7.18211), 4.66 (1. 1K, :-1z1, 4.47 (s, 2H), 3.96 (dri,
111,= 13.9, HC 14,2 Hz), 3.74-3.65 (m 2H), 3.56-3.43 (m 1H),
320-3. 14 (%5132}) 2,92-2,87 (m 1H), 1.04 (4, 3H = 7.0 Hz), 102 (t,
3H, 4= 7.2 Hz), 0.94-0,89 (m 11H); 9.87-0.80 (m 2H), 0.75-0,70 (m
1H). HNNI RI[BWBO-469915: 12,77 (br s. 1H), 8,62 (s, 1H), 7.42-738 (m
OH). 7.20- 7 167(m—2H) 4 77 HEH—4. 71 (TN —tt1) 447 (s, 2H, 4 14
(q, 114, 4r400(Hz); 38:92t3:84 tommikH), 3.[391{@A, 2H, J=4.4_
3.333.26 Om 13-1), 3,18 (s, 3H), 1.64 (4, 3H j=8.5 Hz). 11,21 (I.,
3H, 4=7,1 Hz).| . IH-NVWVR (DMVb0-46) 5:12.44 (br|fs, 1H), 6,89 (s, 1H),
7.64-7.38(m 2H) \ 7.22-7. 157 '), 4. 664, 60H-ir (DliEdK,) 5:42 6804, Hp .82 (s,
(in, 3H), #.3444 27\ (m © s 04 (in, IN)i),7&-75@(@23672(4%4&11&),501-
3.24 (s, 2Hpes 1.89¢1.79 (in, | 1, 73-1. 62 m H), @J?Z%p 4,3 BITIH2), 447
4= 6.9 Hz) 11- "N( d) 5. 12.[77 ( % E% %lg mZH;;Z'“
7.44-7,37 (m 241), 7322-7.15 (ip~2H), 4. 7141 z,o 55 HZ)
(in, 1H), 447 (s, 2H), 42140f(m 2H),| 3.99
Hz),, 3,-3[62 2H), 1°32-1722 (rn, 9H). 1, b(4 dH r, b4HZ)
No. (bb :91].1C| i il b:aaH—NNARll
(OMSO0- 06) B; 12: s, 1H), 17,1'2}“" (Dl’gkaf b{“”’”fé;_
7.21-716 (. 2f 11 11 4 He) Lacd T gb,‘Hzf éé}‘ o
08, 1H), 3| 7% 1 2.9 Hz), 3. 68338 3ézmn4]=| Y338k @2H{, $.40-1.29
1:311), 3.07 (s 3H_Jd.5 §. 4 Hzr) 2H), 022-1.08 (m, BH)\ 0.69-(t, 8H, J=7.3
oo Hz).
"H-NMR (DMSO-dg) 5: 12.84 (br s, 1H), 8.83 (s,
1H), 7.46-7.38 (m, 2H), 7.23-7.15 (m, 2H), 4.94-
- Ho |47 (m, 2H), 4.47 (s, 2H), 3.85-3.45 (m, 5H),
1.21-1.12 (m, 6H), 1.02 (d, 3H, J = 6.0 Hz), 0.96
(d, 3H, J = 6.3 Hz).
'"H-NMR (DMSO-d) 5: 12.77 (s, 1H), 8.80 (s, 1H),
7.45-7.38 (m, 2H), 7.23-7.14 (m, 2H), 4.91-4.83
- (m, 1H), 4.83-4.73 (m, 2H), 4.47 (s, 2H), 3.86 (dd,
1H, J = 14.1, 3.5 Hz), 3.76-3.67 (m, 1H), 3.54-3.43
(m, 1H), 1.96-1.71 (m, 2H), 1.19 (d, 3H, J = 7.0
Hz), 1.16 (d, 3H, J = 6.7 Hz).
"H-NMR (DMSO-dg) 5: 12.42 (br s, 1H), 8.84 (s,
1H), 7.45-7.37 (m, 2H), 7.23-7.14 (m, 2H), 4.69-
4.63 (m, 1H), 4.53-4.44 (m, 3H), 4.35 (dd, 1H, J =
367 HCI |13.3, 4.0 Hz), 4.18-4.11 (m, 1H), 3.55 (dd, 1H, J =
10.5, 3.6 Hz), 3.48-3.39 (m, 2H), 1.30 (d, 3H, J =
L 6.9 Hz), 1.28 (d, 3H, J = 6.9 Hz), 0.95-0.90 (m,
: 6H).

I
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CH,
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rii, 4H . 2. 87 (d, 2H

’F?-N;\Hlowl's%)dg) 6:()12.%(,53(5,a1H), §|§|r (s, 1H),

7.44-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.95 (s, 1H),
4.80-4.73 (m, 1H), 4.47 (s, 2H), 3.85 (dd, 1H, J =
13.7, 4.0 Hz), 3.75 (d, 1H, J = 13.7 Hz), 3.67 (dd,
1H, J = 10.3, 5.4 Hz), 3.58 (dd, 1H, J = 10.3, 7.7
Hz), 3.45 (dt, 1H, J = 11.4, 4.6 Hz), 3.34 (dt, 1H, J
= 11.4, 4.8 Hz), 3.20-3.13 (m, 2H), 3.00 (s, 3H),
1.64-1.58 (m, 2H), 1.16 (dd, 6H, J = 6.9, 2.4 Hz).

370

HCI

'H-NMR (DMSO-dg) &: 12.78 (br s, 1H), 8.72 (s,
1H), 7.46-7.38 (m, 2H), 7.24-7.15 (m, 2H), 4.91-
4.81 (m, 1H), 4.84-4.72 (m, 1H), 4.47 (s, 2H),
3.89-3.65 (m, 2H), 3.45-3.35 (m, 1H), 3.20-3.07
(m, 1H), 3.18 (s, 3H), 2.07-1.93 (m, 1H), 1.93-1.80
(m, 1H), 1.18 (d, 3H, J =6.7 Hz), 1.16 (4, 3H, J =
6.7 Hz).

371

HCI

"H-NMR (DMSO-dg) 8: 12.77 (br s, 1H), 8.75 (s,
1H), 7.47-7.37 (m, 2H), 7.24-7.15 (m, 2H), 4.91-
4.73 (m, 2H), 4.47 (s, 2H), 3.90-3.63 (m, 2H),
3.58-3.01 (m, 4H), 2.11-1.79 (m, 2H), 1.19 (d, 3H,
J =7.2 Hz), 1.16 (d, 3H, J = 7.2 Hz), 1.03 (t, 3H, J
=7.2 Ha).

372

HCI

224

"H-NMR (DMSO-dg) 5: 12.81 (br s, 1H), 8.80 (s,
1H), 7.44-7.36 (m, 2H), 7.23-7.14 (m, 2H), 4.93-
4.84 (m, 1H), 4.47 (s, 2H), 4.04 (dd, 1H, J =13.7,
4.0 Hz), 3.69 (dd, 1H, J = 10.5, 5.6 Hz), 3.66-3.59
(m, 2H), 3.53-3.32 (m, 5H), 2.93-2.85 (m, 1H),
0.96-0.69 (m, 4H), 0.93 (d, 3H, J = 6.0 Hz), 0.90
(d, 3H, J = 6.0 Hz).




n 419 OHOr-""11\"\/2,. ¢,.,-...N.) L -
..,.CH t'.31" CH NMR i onsoO0- dto6 873(a 1H) 7.47-7.38(P3,
2H), 7,23-7.15 (m 2H), 4.89-4.76 (in, 1H), 4. 47 (a HO 2H),

4.20- 3,99 ([ru5127I-]I) 3.72-3.57 irs, 2H), 8691_ 3 32 (m 2H), 3.13 (s,
3H), 2..15-1 03 (m 2H), 1.16 (t, 3H, Jiz 7.3 Hz). 'H NVR (DN 8C. 1-d)
6 12.75 (br “%ablm)l 18184 (s, 1H), 7.45-7.39 (n), 2Fl), 7.22-7.15 (m
2|—|) 4. 77- 4 71 (|n 1I—|\ 4 47 (Q ?I—|)1 4 11 (drR,1H ] 9 13.7 4
0 Hz), 3.773'1tm 1H), 3,84-3,44 (m 5H), B, 33(s, 3H), 3.10 5
3H), 1.20-1.N3|(in, SHjuctural.formuia )1c| salt'l—l—NI\/R(DrrB(bileF)

12.77 (Ix a, 1I-h, 861 (a,—1H) 7.48- 34 (in 724714 (m

2H), 4.81-(1.69 {(m 4odTo(Sen 2H), 4.[15-4]03 1
1H, J 13.9] 7. %z 3 64 (d, I2H] '] tt) 42 H ”Ni % ;%’sé 12fjj‘i (n’i?)fsgég-_
1.65(d, 3H] J L2 (ﬁ, 3H j 7.8 Hzlod of 1HJ3 oG,

. N
Hz.). NVR1H),, i Hel 2H)384 dd 1H, J—13740Hz)380374(m

~N

lanWda)

3
J CH, 1H), 3.71 (dd, 1H, J = 10.3, 5.8 Hz), 3.65 (dd, 1H,

e 0
07 h J =10.3, 7.9 Hz), 3.54-3.32 (m, 5H), 1.17 (d, 3H, J
CH, = 6.9 Hz), 1.16 (d, 3H, J = 6.9 Hz), 0.92 (d, 3H, J

6.0 Hz), 0.89 (d, 3H, J = 6.0 Hz).

"H-NMR (DMSO-dg) 5: 8.89 (s, 1H), 7.70 (d, 1H, J
=2.2 Hz), 7.45 (d, 1H, J = 1.8 Hz), 7.44-7.39 (m,
2H), 7.22-7.16 (m, 2H), 6.20 (dd, 1H, J = 2.2, 1.8
Hz), 4.86-4.82 (m, 1H), 4.78 (quint, 1H, J = 7.1
HCl [Hz), 4.47 (s, 2H), 4.26-4.14 (m, 2H), 3.84 (dd, 1H,
J =13.6, 3.6 Hz), 3.68 (dd, 1H, J = 13.6, 0.9 Hz),
2.27-2.20 (m, 2H), 1.18 (d, 3H, J = 7.1 Hz), 1.14
(d, 3H, J = 7.1 Hz).

374

'H-NMR (DMSO-dg) 5: 13.19 (br s, 1H), 8.41 (s,
1H), 7.46-7.38 (m, 2H), 7.23-7.14 (m, 2H), 4.80-
Hol [4.88 (M, 1H), 4.47 (s, 2H), 4.08 (d, 1H, J = 14.1
Hz), 3.81 (d, 1H, J = 14.1 Hz), 2.93 (s, 6H), 2.61-
2.11 (m, 2H), 1.19 (d, 3H, J = 7.0 Hz), 1.16 (d, 3H,
J=7.0Hz),0.91 (4 3H, J =7.2 Hz).

375

'H-NMR (DMSO-dg) &: 13.09 (br s, 1H), 8.30 (s,
1H), 7.70 (s, 1H), 7.38-7.28 (m, 2H), 7.19-7.10 (m,
Hol [2H). 4.80-4.69 (m, 1H), 4.20 (s, 2H), 4.06 (d, 1H, J

= 14.1 Hz), 3.78 (d, 1H, J = 14.1 Hz), 2.91 (s, 6H),
2.47-2.07 (m, 2H), 1.22-1.12 (m, 6H), 0.87 (t, 3H,
J=72Hz).

376

F "H-NMR (DMSO-dg) 5: 12.78 (br s, 1H), 8.96 (s,
- OH O  CH, 1H), 7.43-7.40 (m, 2H), 7.21-7.16 (m, 2H), 4.87-
T o} L\ /]\ 4.80 (m, 1H), 4.80 (quint, 1H, J = 6.6 Hz), 4.47 (s,
N\ 4 = N "CH, 2H), 4.23 (t, 2H, J = 7.9 Hz), 3.87-3.82 (m, 1H),
S~ \/N,\/J HCI' 13.76-3.73 (m, 1H), 3.57-3.46 (m, 2H), 3.33-3.25
< T : [ \ (m, 1H), 3.19-3.11 (m, 1H), 1.95 (dt, 2H, J = 7.1,
NN . _N__ 7.8 Hz), 1.22 (d, 3H, J =6.6 Hz), 1.16 (d, 3H, J =
\\ 6.6 Hz).

377
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21). 7.2-7.:4 (n), 2H, 4 .12- 231. 1H). 4.,s7 1H),n- [0527j | :|

1 0. 1HNCAR ' HNWR (DSO-4) 833 (s. 1H), 7.44.7 35 fm 2H),

it 16 7.06 (m 2H) 4.64-4.65 (m 2H), 4.45 (s, :(H). 3.90-3.79 (m
3.77-34,(m 1M, 3.48-°2 50 (m ar), 223-2.17 (m 2H), 2, 06-1

ox (m 2H).'T134(d. 3H J 6.4 Hz), 1.19(d, 3H, c( =6.8 Hz), 1 12-1 00

(m 3H. O %b(lb 13HOZ)7 Hz).

No. structural formula salt "TH-NMR

F "H-NMR (DMSO-dg) 5: 12.75 (br s, 1H), 8.75 (s,
1H), 7.44-7.40 (m, 2H), 7.21-7.16 (m, 2H), 4.88-
4.83 (m, 1H), 4.78 (sep, 1H, J = 6.7 Hz), 4.47 (s,
el |2H), 3.85 (dd, 1H, J = 13.6, 3.6 Hz), 3.73 (dd, 1H,
J=13.6,0.9 Hz), 3.53-3.48 (m, 1H), 3.45-3.31 (m,
4H), 3.29-3.18 (m, 1H), 3.15 (s, 3H), 2.04-1.96 (m,
1H), 1.91-1.83 (m, 1H), 1.19 (d, 3H, J = 6.7 Hz),
1.16 (d, 3H, J = 6.7 Hz).

378

'H-NMR (DMSO-dg) 5: 12.78 (br s, 1H), 8.91 (s,
1H), 7.44-7.39 (m, 2H), 7.22-7.16 (m, 2H), 4.83-
4.81 (m, 1H), 4.79 (sep, 1H, J = 6.7 Hz), 4.47 (s,
HCI 2H), 3.83 (dd, 1H, J = 13.8, 3.6 Hz), 3.72 (dd, 1H,
J =13.8, 1.5 Hz), 3.35-3.22 (m, 2H), 3.18 (s, 3H),
1.81-1.71 (m, 1H), 1.70-1.58 (m, 2H), 1.37-1.33
(m, 1H), 1.18 (d, 3H, J =6.7 Hz), 1.16 (d, 3H, J =
6.7 Hz).

379

"H-NMR (DMSO-dg) 5: 12.85 (br s, 1H), 8.83 (s,
1H), 7.46-7.39 (m, 2H), 7.23-7.15 (m, 2H), 4.92-
el 483 (brm, 1H), 4.81-4.70 (m, 1H), 4.47 (s, 2H),

3.85-3.62 (m, 4H), 3.59-3.48 (m, 1H), 3.26-3.18
(m, 2H), 3.17 (s, 3H), 1.21-1.12 (m, 6H), 0.91 (d,
3H, J = 6.5 Hz).

380

'H-NMR (DMSO-d) 5: 12.85 (br s, 1H), 8.83 (s,
1H), 7.45-7.37 (m, 2H), 7.23-7.15 (m, 2H), 4.86-
el 476 (brm, 1H), 4.47 (s, 2H), 4.02 (dd, 1H, J =
13.4, 4.2 Hz), 3.77-3.58 (m, 3H), 3.57-3.48 (m,
1H), 3.26-3.19 (m, 2H), 3.18 (s, 3H), 2.93-2.84 (m,
1H), 0.92 (d, 3H, J = 6.3 Hz), 0.91-0.70 (m, 4H).

381

'H-NMR (DMSO-dg) &: 12.80 (s, 1H), 8.71 (s, 1H),

= o @ Ch 7.44-7.42 (m, 2H), 7.21-7.17 (m, 2H), 4.78 (quint,
{ > O"%‘ﬁ)J\NJ\CH 1H, J = 6.9 Hz), 4.70 (dd, 1H, J = 9.0, 3.7 Hz),
282 Y s A b . Hol [447 (s, 2H), 3.87 (dd, 1H, J = 14.5, 3.7 Hz), 3.74

(d, 1H, J = 14.5 Hz), 3.32 (ddd, 1H, J = 9.0, 3.6,

! : 6.0 Hz), 2.96 (s, 3H), 1.79-1.70 (m, 1H), 1.54-1.43
NN HC A O (m, 1H), 1.19 (dd, 6H, J = 10.9, 6.9 Hz), 0.94 (,
3H, J = 7.5 Hz)
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1 'H NVR (OMBO-ds.)

2H),
(m 2H),
m 2H),
7.44-7.35

2H),

723-7.14 (m 2H).

3,53-2.98 ibm 41-1),
1. %%«5@9@5 (br m 15H).

7.19-7.

5: 9,02 (3, 0.25H),
4.95-488 (br m 2H).
2.67- 2.

HHNMVR (DI VI SO-dG) 6: 3.86 (s,

08 (m 2H),
.90-3.30 (m

8. 94
53 (hi -

4. 35-4.

4,

Cs, 1751-0, 746.7 36(m
47 (5, 2H), 3.92-3.57

m 1H), 2.14-1.63 (LI

1F1),
69 (m 2H), 4,45 (5

78- 3.68 (m lH)
[ m

3.13-300 (
1H), 1.24
J 6.4 Hz),

(m
4, 22- 3T@@1(eml 26

aal
LB )

9

1
r
v
@
a
\

.

3.
9

SR 03 ), d1j1" 0o

‘\l
—~

1
J. L

1 1I 1,

1,6
29

V. EaVal

(s, 1H), 6
1H, 13.
3.96-3.69

1.21 (C, 3
1: - N1, 1( DM
r*32,3..<3

91
3 Hz
m 2
H, J |7\
BGEHR . f .
(32,

Hac\/:‘\O/CHa

;9.
| KOl

=7 15(m—2H),430(d,
H-NVMA DMB0-d4 3: 16183 (s, 1H), 7.44-7.40

1w, 2H3HD1,7.18 () 8HY &s6-43)m, 1H),
47Hg int, 1H, J = 6.9 Hz), 4.47 (s, 2H), 3.83-

T8(m 4%-3.42 (m, #H), 3.18 (s, 3H),
5135?’14;?-"2:1 1 ??'33125”(; 1H), 1.19(d, 3H,
J=6.9 Hz), 1.17 (d, 3H, J = 6.9 Hz), 0.87 (t, 3H, J
=7.5 Hz).

384

HCI

"H-NMR (DMSO-dg) 5: 12.82 (br s, 1H), 8.81 (s,
1H), 7.46-7.36 (m, 2H), 7.23-7.15 (m, 2H), 4.93-
4.86 (m, 1H), 4.47 (s, 2H), 4.04 (dd, 1H, J = 13.2,
4.2 Hz), 3.75-3.57 (m, 3H), 3.39-3.25 (m, 3H),
3.10 (s, 3H), 2.92-2.87 (m, 1H), 0.93 (d, 3H, J =
5.8 Hz), 0.91-0.67 (m, 4H).

385

HCI

"H-NMR (DMSO-dg) 5: 12.84 (br s, 1H), 8.82 (s,
1H), 7.45-7.38 (m, 2H), 7.23-7.15 (m, 2H), 5.00-
4.92 (br m, 1H), 4.83-4.72 (m, 1H), 4.47 (s, 2H),
3.89-3.59 (m, 4H), 3.41-3.24 (m, 3H), 3.09 (s, 3H),
1.7 (d, 3H, J = 6.7 Hz), 1.15 (d, 3H, J = 6.7 Hz),
0.93 (d, 3H, J = 6.3 Hz).

386

HCI

'H-NMR (DMSO-dg) 5: 12.69 (br s, 1H), 8.56 (s,

1H), 7.66 (s, 1H), 7.39-7.30 (m, 2H), 7.19-7.11 (m,

2H), 4.83-4.71 (m, 1H), 4.63-4.54 (m, 1H), 4.20 (s,

2H), 3.86 (dd, 1H, J = 14.1, 4.2 Hz), 3.78-3.70 (m,

1H), 3.55-3.45 (m, 1H), 3.02 (s, 3H), 1.23-1.14 (m,
)

387

HCI

227

"H-NMR (DMSO-dg) 5: 12.68 (br s, 1H), 8.74 (s,
1H), 7.68 (s, 1H), 7.37-7.30 (m, 2H), 7.19-7.11 (m,
2H), 4.84-4.73 (m, 1H), 4.69-4.63 (m, 1H), 4.20 (s,
2H), 3.89-3.81 (m, 1H), 3.76 (dd, 1H, J = 13.7, 4.0
Hz), 3.60-3.52 (m, 1H), 3.22 (s, 3H), 1.21-1.15 (m,
6H), 1.00 (d, 3H, J = 6.0 Hz).




(:rtictiara

| HNMR (1.1 MSO-d0 5: 1230 (E. 1W 3.64 (s,

1H),

7.44-7,40 (m 2H), 7.21-7.17 (in, 2H), 4.91-4.67 ,(4 1IN) 4.78 (riep
1H. j 5.3 Hz), 4.46 (s; 2?-1), 3.84 (dri, IN, 3 13.5, 3,6 Hz).
333Cdd, I1N;035013.5, 1.3 Hz), 3.22 (s, 3H), 2.09-2.95 (m 1H), 1.56
(&, 1H, 3= 14.8, 9.9, 3.1 Hz), 1.77 (ddd, 1H 3= 14.6. 10 4; 4.9
Hz); 118(d,[TSNle311Hg}] 1.15 (d, 3H, 3 = 6.6 Hz), 1.04(d, 3H 3 Hz).
H NVR (DMSO-d6) 5:127? (br 1H3, 6.65 (s, 1H), 7.44-7.40 (m 2H),
7.21-7.16 (m 2H), 4.854.80 (in, 1H), 4,46 (s| 2H), 4-02 (dd, IH 3 =
13.2, 3,7 Hp. 3 54 egﬂlctmmlf@r&@az 0. 9°RZ)| 3,21 (s, BHMR
3.03-2.96 [m—1H), 2.97-2 91 (m 1H),—1.85-— 1 75 (m—2H)}—1-03(3;
3H, 3= 5 0| Hz) r55 a 72 (dHn,04H,\,H 1H NMVR (DEVI SO-d6) 5:12. 48 (br
s, 1H), 8.B5 (5>, - /K(m 2H) ,  7}2RwmA oMol 8.8.72H) 1H), 7.68 (s, 1H),
5.014.90 (m 1H) 1HN ;8 HZ), 47487.4:Sm, HCL 121 +1kh, 2H), 4.844.73
4.03-4.01 (ngg 1H) H. J --a |10g5lm3H046%44#p (m 3H)45203s, 3, 3.89-3.81
(b), 3H), 1.40][(d 3‘\_ 6,6 ;rz) 1.29 (13. 3 1H), (pIddpH J = 13.7940 1:3.60-3.51
3H, 3= 6.8/ Hz)| 0,98 (t.; 3HY J'o& 6.9 Hz)|. 'H'&l\ﬁ?o RA H%)”é‘"i H5tPo @
(br Sz, 1H), 5]03 (s, 1H) 7045-7.36 (m |2H), ['7.723°7714 (m 2H), 4.02
(q, 111, 3h 6.7 Hz), 4.49 (z, 2H), 4 04-3.96 (m 2H), 3.59-3.47 urn,
2H), 3.44-8.31|Gm 211). 3.22- 3 00. (M |H, M, A2 (Hisoud: 15T Hodera s
1.20 (I, 3H 3|= _4_1 Hz), 097 1, J9 Hz) 1H)745(742 3’2H)721-7Z18H_§2H) 4(.82-
3: C173Ht h: gai | - \ 11HO 5) |6: 8466 3H), Aldsllad, 17, B0.1 $6 Hz), 4.47
1H), 7.36- .57 |(1\n¢ 2H), 7 7.04 (m’ 2I-I)HC,4£6¢13W:% odi 1, J 21308, 3.8Hz)1 @74 (d,
(6, 2H), 3|88-3.76 m§ .76-3.53 . (m 1H)H 31521*@13439@81 277273(m
3.032.70 Qn311), 1 2, 384n17 (m 2Hx, 2. 06-1 767 éﬁ 1,1\‘} ’2)10236
6,6 He. 1.19 Id SH|j r5, $Fz) ° 096 (t, 3H.: (t%HJ @HdJ
12.63 (br p,—1k), 8.73 (s, 1H) 7. 44-7 41 (inl2H) 7. el 7.
2H), 4.60-|4.55 (m 4.47 (s, 2H, 4.05 (dd, 144NMR103n89ds:§ 147Hz)1H) B447RA2
(dd, 1H, 3|13.9, Hz) ., 3 ([dq, J [13. 5|m.21). [ 717@@“{6@“ H J=58
181"1". 13|5, 1.4 Hp), 3. 3=: (9.9, Zé‘gﬂ{j? ;{’5‘%& 115‘223)4
2.86 (dd, [Hg 3 "99, 34 @/fl“ 04 (WHc:ll‘sﬂ, 6 Hz); HJ 7.7,36
Hz), 1.07 (cl, |3H, (8Hz) . 1H MOR (|Di vl m@;des) dc5ﬂ-§l,2 317(3hmz 144)1;38 (m
8.75 (s, 1H), 7.44-7.4 /(ch/zkg/\z/% 7. 17 (mzH2ph4 t4H797esl 78 HHH, &—65
6.8 Hz); 4/80-4.57 (m 1H); 4.46 (s, Het [E2H) HZBG?Q% (M. 15, QH-0F7 (myGHin0.24-
3.77 (dd, f1-1) k. E 14.3 1.3 Hz), 3 16 (ldd, 212 9 9: 41 H7\
2.99 (s; 3H, 2 (dd, lH @909 &13 Hz)), 2]062.02 (m 1
3k, J:F38H2% 19 (d, 3/|t|z), 1]. 03 \ﬁNfg'ﬁlDMﬁ(M Fg S)1H 886
1H), 7.47-7.37 (m, 2H 723715(m 2H), 4.81-
CH 4.65 (m, 1H), 4.47 (s, 2H), 4.41 (d, 1H, J = 12.1
59 ? #/ el [H2). 425, 1H, J = 12.1Hz), 4.06 (d, 1H, J =
’v‘ H, 14.1 Hz), 3.81 (d, 1H, J = 14.1 Hz), 3.75-3.63 (m,
N’”N 8 2H), 3.62-3.36 (m, 2H), 3.21 (s, 3H), 3.11-2.73 (m,
| 6H), 1.16 (d, 3H, J = 6.8 Kz), 1.10 (d, 3H, J = 6.8
CH, Hz).
" oH O  CH, "H-NMR (DMSO-d) &: 13.04 (s, 1H), 8.69 (s, 1H),
— 0. U\ )\ 7.46-7.38 (m, 2H), 7.23-7.14 (m, 2H), 4.76-4.62
\ /> T = N CH (m, 1H), 4.48 (s, 2H), 4.18-4.04 (m, 1H), 3.98 (d,
392 —% s. I NS [T HCl |1H, J = 13.5 Hz), 3.94-3.82 (m, 2H), 3.78 (d, 1H, J
sl i = 13.5 Hz), 3.70-3.57 (m, 1H), 2.50-2.22 (m, 2H),
, N—N Lo |2.15-2.00 (m, 2H), 1.16 (1, 6H, J = 6.8 Hz), 1.03 (1,
L [ |3H, J = 7.5 Hz).

228




(DVMSO-da) 6: 12.64 (hr s,
7.21-7.17 (in, 2H),
3= 13.7, 3.6 Hz).
9944 Hz), %ég%

| n

Hz), 2.07-1

3H), 0.72-Q76516N - :LBI}s]
1H), 6.84 (s, 1H),

1H), 5.73 (s,
4.57- 4 54 (m 1H),

1H),
4. 45

2.98-2,92 (m 1H)),
1.03 (d, 3H 3 rz 6.

745-7.39 (m 2H), 7224.15

3, 61 (dd; 1H,)= 13.7, 1,2 Hz),

1H NMR (051, 90-d, a) 6: 12.74 (br,

7.44-7.4.3 (m 2H),
(s, 2H), 4.01 (dd,
3.17 (dd, 1H,

1H,
r:

2.33 (dd, 1H,) 9.9, 3,4

9. Hz), 0.93-0.61 (m
s,

(m 2H), 4.76- 4,70 (m

4.10-4.02 em 1H) HCL

1H), 4.47 (z. 2ZH). )
H), 3.48 (tiNg; Js1oigrrgl GOFEL) ¢ 3.43
3. 32[(s; 13t 98-

3.80 (m 1H), 3 60-3(m
1H J o 10-9Vr5 2

| Hz), Cs; 3710 (s,
4H) . 1-1-IN (DIVBOda)
(m 2H), 2a-T , 04,
1H | (z. 13.7,
7.1 Hz), 3|43 33(
Hz), 1.91-1.79

7 1
HZ)

IH)—0.05-0.73 (M

B5 MR Msbls) 678.88s, TH)3616 (t, 1H, J
=4 Hg)S7.67 24N H), 7488338 (, bitl, 7.19-
3.19¢n, rpdweipp  1H, 4.29 65, zy) 4.17

Hz) H 9Hz)
a}gﬁ %éé’]m%-mg
3@ 32,1 ), 1.13(d, 3H, J

&ISF&IHEI)g1 “town 3k iy RES HBf0.99 (t, 3H, J =
7.5 Hz).

394 HCI

H-NMR (DMSO-dg) 5: 8.88 (s, 1H), 8.17 (t, 1H, J
= 5.1 Hz), 7.66 (s, 1H), 7.37-7.29 (m, 2H), 7.19-
7.10 (m, 2H), 4.76-4.64 (m, 1H), 4.33-4.16 (m,
2H), 4.20 (s, 2H), 4.04 (d, 1H, J = 13.9 Hz), 3.78
(d, 1H, J = 13.9 Hz), 3.72-3.66 (m, 2H), 3.57-3.50
(m, 2H), 3.25 (s, 3H), 3.20-2.96 (m, 2H), 1.14 (d,
3H, J = 6.8 Hz), 1.10 (d, 3H, J = 6.8 Hz), 1.04 (1,
3H,J = 7.3 Hz).

395 HCI

'H-NMR (DMSO-dg) 5: 12.50 (br s, 1H), B.95 (s,
1H), 7.44-7.36 (m, 2H), 7.22-7.15 (m, 2H), 4.69
(dd, 1H, J = 14.0, 1.5 Hz), 4.47 (s, 2H), 4.39 (dd,
1H, J = 14.0, 4.2 Hz), 4.04-3.98 (m, 1H), 3.97-3.92
(m, 1H), 3.51-3.43 (m, 1H), 3.26-3.18 (m, 1H),
3.18 (s, 3H), 1.19 (t, 3H, J = 7.2 Hz), 1.10 (d, 3H,
J=6.2 Hz).

396 HCI

"H-NMR (DMSO-dg) 8: 12.92 (s, 1H), 8.77 (s,
1H), 7.47-7.37 (m, 2H), 7.23-7.14 (m, 2H), 4.79-
4.66 (m, 1H), 4.47 (s, 2H), 4.28 (d, 1H, J = 11.9
Hz), 4.12 (d, 1H, J = 11.9 Hz), 4.06 (d, 1H, J =
14.3 Hz), 3.82 (d, 1H, J = 14.3 Hz), 3.47-3.29 (m,
5H), 3.05-2.78 (m, 3H), 1.16 (d, 3H, J = 7.1 Hz),
1.12 (d, 3H, J = 7.1 Hz), 1.08-0.97 (m, 3H).

397 " HCl

TH-NMR (DMSO-dg) &: 12.93 (s, 1H), 8.85 (s,
1H), 7.48-7.34 (m, 2H), 7.24-7.13 (m, 2H), 4.77-
4.65 (m, 1H), 4.47 (s, 2H), 4.38 (d, 1H, J = 11.9
Hz), 4.23 (d, 1H, J = 11.9 Hz), 4.06 (d, 1H, J =
143 Hz), 382 (d, 1H, ) = 143 Hz), 373-324 (m
6H), 3.19 (s, 3H), 3.06-2.84 (m, 3H), 1.16 (d, 3H, J
= 6.6 Hz), 1.12 (d, 3H, J = 6.6 Hz), 1.07-0.94 (m,
3H)

229




di atereoners of Ex.arnole No. 441

1H). 8,76

(s,

1H),
11H, J 6 9.7, 44HZ)

Hz), 3.92-3.86

f‘?“

4.47 (a, 2H),
3,41-3,36 (m 1H),

H NVR (DMSO-ds) 6: 12.63 (s,

17 44-7 40 err 2H) 7 91-7 16 Or 2H) 4.85 (rid,
3.97 (rid. 1H J Ha 113.9, 5.2
3.17-3.10 Cm 5H),

2.08-2,01 (m , 1.671. 80 (m 1H), 124(d 3H, J8.4 Hz), 1.19 (t,
3H, J = 7. J[Ildb)le 1- 106¢ac s nao, g fwo Owdo of npe No 44,)

1KNVR( DVBOrda) 1?5127+ H-—3,64(s;

7.22-7.17 (m, 2H), sz;uﬁctﬁzai MordH)s 4, 47 s(ﬁt 2H), 4.33-4, ﬁ;,,,_-gm 1H).
3.76 (td, 1H j| 14. 7,1 Hz), .3.433.36(m 2H), 3.15(s, 3

3.12-3.05(m J.H) 2. 09 2. Uz (m IH), 1.941. 54 (m 1IH), 1.33 (d, 3H,

J Hz), 1 CH;HC rlacer pate, contairung two

ki nds of d 443  |'H-BHR [INARd,) Sriee®prratte,s.78 (s,
axi al : 1ing 18), NE#-7.38 4pR 2H), 7.22-7.14 (m, 2H), 4.84-

\oﬁrs S Exanp
e HCl

4.79 (m, 1H), 4.47 (s, 2H), 4.46-4.37 (m, 1H),
4.22-4.13 (m, 2H), 4.01 (dd, 1H, J = 11.9, 2.2 Hz),
3.49-3.39 (m, 2H), 3.46 (s, 3H), 3.14 (s, 3H), 1.33
(d, 3H, J =6.9 Hz), 1.30 (d, 3H, J = 6.9 Hz).

399

HCI

"H-NMR (DMSO-dg) 6 12.75 (s, 1H), 8.73 (s,
1H), 7.47-7.39 (m, 2H), 7.23-7.15 (m, 2H), 4.60-
4.52 (m, 1H), 4.47 (s, 2H), 4.06 (dd, 1H, J = 14.1,
4.0 Hz), 3.65-3.55 (m, 2H), 3.47-3.36 (m, 1H),
3.02-2.88 (m, 2H), 1.16 (d, 3H, J = 6.2 Hz), 0.94-
0.82 (m, 3H), 0.79 (t, 3H, J = 7.3 Hz), 0.75-0.64
(m, 1H).

400

HCI

'H-NMR (DMSO-dg) &: 12.83 (s, 1H), 8.72 (s,
1H), 7.47-7.39 (m, 2H), 7.24-7.15 (m, 2H), 4.84-
4.71 (m, 1H), 4.60 (dd, 1H, J = 8.6, 2.6 Hz), 4.47
(s, 2H), 3.88 (dd, 1H, J = 14.3, 4.0 Hz), 3.75 (d,
1H, J = 13.9 Hz), 3.58-3.53 (m, 1H), 3.46-3.34 (m,
1H), 2.97-2.85 (m, 1H), 1.26-1.14 (m, OH), 0.75 (¢,
3H, J = 6.9 Hz).

401

HCI

'H-NMR (DMSO-dg) & : 8.72 (s, 1H), 7.47-7.39
(m, 2H), 7.24-7.15 (m, 2H), 4.60-4.53 (m, 1H),
4.47 (s, 2H), 4.1 (dd, 1H, J = 14.1, 4.2 Hz), 3.75
(d, 1H, J = 13.5 Hz), 3.65-3.37 (m, 4H), 3.00-2.90
(m, 1H), 1.22 (d, 3H, J = 6.2 Hz), 1.16 (t, 3H, J =
7.1 Hz), 0.77 (t, 3H, J = 6.9 Hz).

402

HCI

"H-NMR (DMSO-ds) 5: 12.90 (s, 1H), 8.32 (s, 1H),
7.44-7.40 (m, 2H), 7.22-7.17 (m, 2H), 4.81-4.74
(m, 1H), 4.71 (t, 1H, J = 4.8 Hz), 4.47 (s, 2H), 3.87
(d, 1H, J = 12.5 Hz), 3.78 (dd, 1H, J = 13.9, 4.2
Hz), 3.71-3.65 (m, 1H), 3.57-3.50 (m, 1H), 3.17-
3.10 (m, 1H), 1.19 (t, 6H, J = 7.0 Hz), 1.06 (d, 3H,
J = 6.0 Hz), 1.02 (t, 3H, J = 6.9 Hz).

230




'"H NMR (DMBO-d) 6: 12.76 (s, 1H), 865 (s, 1H), 7.42-7.39 (m 2H),
7.20-7.15 (rn, 2H), 4.56-4.51 HCl (m 2H), 4.47 (s, 2H), 4.09-4.03
(m 111): 3.63-3.54 (m 2H), 3.31 (s, SH), 2.50-2.48 (m 1H),

212-2,0E (Q, JSH), 1,30 (d, 3H, J =7.0 Hz). 1.28 (d, 31-1, 7.0 Hz)
1.09 (d, 3H3F38.9 Hz), 1H-NMR (DMSO-S) 5:12.43 (b: s, 1H), 8.80 (s,
H), 7.43-7.38b0en1-26)) 7.21-7.16 (rn, 2H), 4.55 (dd. 1H, J = 13 2,
1.5 Hz), 447 {5—2H—4 36 {de—itHss 13 235 Hr 4 0S4-04—+m
1H 3.98 ; ko 1 s: 13:Bictfedl Hepiu3 42-3 |32 1H), 3.2Q_(fr! 3H),

1
3.06 (ag. LH. J 13.5, 7.1 Hz), 1 71-1 59 |(m PH), 1,20 (t, 3H, J 7.1
3 1

Hz), 1.06 ' H- NVR ( DNBO- dpb, ) 5:8.81(3, H) ,

7.44-7. 39 57 ( PrelnvA tBMS3-dg7 5:133 8, 18), B4 (s, 1H),
Hz), 4.47 . 8 Hz)4$72'9(®12Hb 7dﬁ716]1H 2HJ 4848 1H,
2, 3.3 Hz)

rﬁoj - % . . : ngl d Hz)4 ) 1H J3"6;4(1
1.68-1.57 4 31 ; ), S i
1.08 (d, 3H J[6.2 H2\ (DVMBO-d,.,) 5:12.[30 (B g Qf E;ist %%9&)1072,2;,*
11-1): .4517.39 (m 2H" ﬁrac{\q/l@H(m 2H) . 4J6@ﬂHm1ozki)aHA,
2H), 3 85-8,80lhi), 375 1H, J = 13.3, 3.5 Hz)| 3.61 (dd, 1H, Jr Hz)
3.58-3.51 (in, J.H) 3.30 (a, 3H), 3,15 (s. 3A), 2.97 (cid, H J =

11.7, 2,5 Hz), 0 (d, 3H Jm. 6.9 Hz), |1.17 1|G-QMR33MSO-115)6:,19.8M%)1H),'é.9c7(s,1H),
22-7 HNWP ~ Ht Rﬁﬁ ( E999¢- d 162 |(Or ,431l5§m3t0@2($6(m12h4),466t1H
7.44-7.37 tm 2H\ 27 22-7. M-8, 4.[784.8 9@,441 2H439$7dd(1bl =4
2H), 4.37 (d& [113; szj} 4.07- (8. P& % °3;

(n, 1H), 3]33-3.23 ((m% , 3.25:(s, 31-;), 3 g9} (m 8 ;fgg*gg;'
2.85-1.95 (m 1H), 1.19(twc3MHpI7an, 7.1 Hz), oFi o ,afzmo
CH(l) (F)). 54.0 am

Q.

A=

'"H-NMR (DMSO-d) &: 12.77 (br s, 1H), 8.62 (s,
1H), 7.42-7.38 (m, 2H), 7.20-7.16 (m, 2H), 4.77-
ol [471(m, 1H), 4.47 (s, 2H), 4.14 (q, 1H, J=4.0 Hz),
3.92-3.84 (m, 1H), 3.59 (d, 2H, J=4.4 Hz), 3.33-
3.26 (m, 1H), 3.18 (s, 3H), 1.64 (d, 3H, J=6.5 Hz),
1.21 (t, 3H, J=7.1 Hz).

OH O CH, !
= 5 /]\ H-NMR (DMSO-dg) 5: 12.44 (br s, 1H), 8.89 (s,
\ s N~ CH, 1H), 7.44-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.66-
< , 4.60 (m, 1H), 4.56-4.45 (m, 3H), 4.34-4.27 (m,
108 _ {5 j - N\) G} 1H), 4.10-4.04 (m, 1H), 3.50-3.36 (m, 2H), 3.24 (s,
\N_, L _CH, 3H), 1.89-1.79 (m, 1H), 1.73-1.62 (m, 1H), 1.28
0 (d, 6H, J = 6.9 Hz).

F OH O CH,
e ) o X N/J\CH '"H-NMR (DMSO-dg) &: 12.77 (br s, 1H), 8.88 (s,
\_/ ) % 1H), 7.44-7.37 (m, 2H), 7.22-7.15 (m, 2H), 4.71-
407 T Hol |4.66 (m, 1H), 4.62-4.52 (m, 1H), 4.47 (s, 2H),
~& | : : 4.21-4.07 (m, 2H), 3.99 (dd, 1H, J = 11.7, 2.0 Hz),
W ~g 3.71-3.62 (m, 2H), 1.32-1.22 (m, 9H), 1.05 (d, 3H,

| J =64 Hz).

L] | || o B
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racernate, containing two kinds of diatereornem of Exanple No. 451
ti-NWVR (OMBO-4) 5) 12.50 (6, 1(-3, 8,57 (s, 1H), 7.43-7.38 (3). 2H),
7.21-7.18 (m 2H), 4.594.59 m (-8, 4.47 (s, 2H), 4.304.24 (m 1H),
4.01-3.93 ;[ftszé']")’ 3.33-3.24 Cm 251): 3.11 Cs, 3H), 1.92-1.86 m
1H), 1.70 (2, H, jHz), 1.56-1.5,9 (9): 1N), 1.33 (c:, 3H Jr6.9 Hz).
1.33 (4, SHTab1e8191BR). racemate, oontainlng two Mdds of

O at er eaners off Exanpte No.—852—HNWVR(5: 71262 () 1H), 8793 (s:
111), 7.431No38 (M 2H)yctbr20-cArdbiam 21Ep1tHh, 53-4. 84 (p-Nnidh, 4. 49
(s, 211), 4.0344.02 (m 1.(-1); 3,83 (1, |1H r 7,1 Hz), 3.44-3 37

(m 2K, 323 (3 3(1)); 304235 (m 1ti), 1l 841 73(m 2, 1.41
(d, OH, 5.9 Hz), )1.19(t, V.0 pr) . | OH Bkt _d()&,1§_4§ -1q)c.g§7§:|m)
12-50 (1.,]:1H). m 2H), %42’;{40@, izbﬂm 2H), 48 /155
(dd , 1M, |3 pl2. D o, 3LBth, b o, B, .08 (8, B4, Pz e, 42
3.92:3.30 {m" 2H), 136" (i, 1041 1, 98719, 3.68H,49 tin, 6% 0tz 3+)12. 85,86 (m,
0d, 3H, J f 6.4 " 1.23\(& BH, j-8.4 Ha). N..Kgﬂ?ﬂﬂa@@ﬁz»%?6@,-78<m.3H).
cont ai ni ng| two|kin(14 of diatehometa of Bxame[Ro R M4 1

'H-NMR (DMSO-Dg) 5: 12.73 (br s, 1H), 8.71 (s,
1H), 7.47-7.39 (m, 2H), 7.24-7.15 (m, 2H), 4.66-
Hol [4:56 (m, 1H), 4.47 (s, 2H), 4.1 (dd, 1H, J = 14.1,

4.2 Hz), 3.76 (d, 1H, J = 13.7 Hz), 3.66-3.42 (m,
3H), 3.06 (s, 3H), 1.21 (d, 3H, J = 5.7 Hz), 1.16 (t,
3H, J = 7.3 Hz).

409

"H-NMR (DMSO-dg) 5: 12.71 (br s, 1H), 8.71 (s,
1H), 7.47-7.39 (m, 2H), 7.24-7.15 (m, 2H), 4.65-
Hol [457 (m, 1H), 4.47 (s, 2H), 4.10 (dd, TH, J = 14.1,
4.0 Hz), 3.77 (d, 1H, J = 14.8 Hz), 3.59-3.38 (m,
3H), 3.05 (s, 3H), 1.60 (dt, 2H, J = 7.4, 7.4 Hz),
1.21(d, 3H, J = 6.2 Hz), 0.90 (t, 3H, J = 7.4 Hz).

410

"H-NMR (DMSO-dg) 5: 12.67 (s, 1H), 8.83 (s, 1H),
7.45-7.37 (m, 2H), 7.23-7.14 (m, 2H), 4.81 (t, 1H,
J = 6.3 Hz), 4.48 (s, 2H), 4.09-3.99 (m, 1H), 3.97-
411 __<\ HCI |3.85 (m, 1H), 3.68 (dd, 1H, J = 10.8, 5.7 Hz), 3.55

(dd, 1H, J = 10.6, 7.6 Hz), 3.51-3.30 (m, 2H),
3.19-3.06 (m, 1H), 1.27 (d, 3H, J = 6.6 Hz), 1.17
(t, 3H, J = 6.8 Hz), 1.01 (t, 3H, J = 7.3 Hz).

3
O N)xCH "H-NMR (DMSO-dg) 5: 12.68 (br s, 1H), 8.83 (s,
E | ’ 1H), 7.46-7.37 (m, 2H), 7.23-7.15 (m, 2H), 4.85-
d12 SN e, el |476 (m, 1H), 4.67-4.57 (m, 1H), 4.48 (s, 2H),
N | 4.20-4.10 (m, 1H), 3.64 (dd, 1H, J = 10.5, 5.8 Hz),
N- o 3.56-3.32 (M, 3H), 1.31-1.18 (m, 9H), 1.02 (t, 3H,
5 ! =71 Ha).
| “CH
| 3
|

2812




1H NMR (5)0180-dr,) 5. 12.)0 (s,
263, 7.22-7.15 c;ri, :
3,37-351 268, 3.25 (;,

iy

Cm 2H),
105, 1.55-
134- NkI R (

6,9 Hz),

'H), 3.583

(m 1H),

J z 8,0 Hz).
11-): 7.45

2H), 4,05
1.96-1, 86
(d, 351,6
7.43-7. 40
3,98 (ad,
3.52-3. 45

J- 14,3, 6

8,0 Hz),

d$ 0:12.72 (hr s,

1H), 8,55 (s,
4.70.4,70 98.4.4)( (s, 2)-11, 4.03-8.55

1H), 7.42-7.35 (3,

3H); 3.193 07 98, 198, 124-1.3? 38,
7.1 Hz). ; 0 No. 'H NrvIR
1H), 581 (s, 1H), 7,45-7.39 (Frt,

2H), 7, 23 1T851eml-2AP) 4.95- 14.68 5-u, 1H), 4.78 (E.,s,..p, 1H j
47T H, 381 (d57 1IH"i z, 13751 3.4 ), 3. 74365 (M
48. (m 1Hpfr&:t03a{ sorBH)3 1.88-s:18D (rn, :H),'HLNKB8: 1. 68
19 Br i -9 Hz), (d, 3H'; 1488 Hz) 1 ET (d, 3H
HNW (1.3SIS ) 6: 12 1|5:7 (his, 1H), 6.82 (s,
. 38 (in, 2H), 4934 83(m H)y, 4.47 (s,
Li d, ; 8. 71-3.47 1) de:§1@5°(($s1H 8 ((i ::
(4|['2fz LAl Am AH), 1 g&l’ 34 gﬂz y ;1&42 41041-21 1H), 3.76
D D|V504 ) : <§1|$ Q 9 Fiz), 3 GOém 1H), 3.23 (s,
m ch'? 88- 468 Ak, osdbai D - odbhy
lH,.3zl33 38H9) 53 (dd, 1H, zz 13.3, 18 :
R, 3.02 (s; 2. 96- 93(n 1N), 166(51dd 1H,
2, 1.71 (ddd, 1H Jz 143, 5.8, 7,9 Hz), 1.08 3H, J
34-0. (n 3, 3H) OH), 5-0, 70 1H). 'H-NMR (DMSO-dg) 5: 12.76 (s, 1H), 8.90 (s, 1H),
N CH, 7.44-7.39 (m, 2H), 7.21-7.17 (m, 2H), 4.69 (t, 1H,
J =4.4Hz), 4.47 (s, 2H), 4.05-4.00 (m, 1H), 3.83
414 X NQ Al (d,1H,J=13.3Hz),3.67-3.59(m,2(H),3.635-3.39
: (m, 1H), 3.23 (s, 3H), 1.16 (t, 3H, J = 7.1 Hz), 1.04
" on, (d, 3H, J = 6.0 Hz).
"H-NMR (DMSO-dg) 8: 12.75 (s, 1H), 8.83 (s, 1H),
7.43-7.40 (m, 2H), 7.21-7.16 (m, 2H), 4.66 (t, 1H,
J = 4.6 Hz), 4.47 (s, 2H), 3.98 (dd, 1H, J =137,
415 HCI 4.0 Hz), 3.71 (d, 1H, J = 12.5 Hz), 3.59-3.53 (m,
1H), 3.22 (s, 3H), 2.94-2.88 (m, 1H), 1.02 (d, 3H, J
= 6.0 Hz), 0.95-0.89 (m, 1H), 0.85-0.80 (m, 2H),
0.75-0.69 (m, 1H).
"H-NMR (DMSO-dg) 5: 12.75 (s, 1H), 8.90 (s, 1H),
7.43-7.40 (m, 2H), 7.21-7.16 (m, 2H), 4.69 (t, 1H,
J = 4.8 Hz), 4.47 (s, 2H), 4.01 (dd, 1H, J = 13.9,
416 HCl [4.2 Hz), 3.83 (d, 1H, J = 12.9 Hz), 3.64-3.58 (m,
1H), 3.55-3.48 (m, 1H), 3.41-3.34 (m, 1H), 3.21 (s,
3H), 1.63-1.58 (m, 2H), 1.05 (d, 3H, J = 6.0 Hz),
0.91(t, 3H, J =7.3 Hz).
CH,
- Oxy \ﬁ)\““ e "H-NMR (DMSO-dg) 5: B.86 (s, 1H), 7.44-7.35 (m,
\ | A 2H), 7.19-7.09 (m, 2H), 4.86-4.68 (m, 2H), 4.45 (s,
\ S~ N 2H), 3.90-3.80 (m, 1H), 3.76-3.67 (m, 1H), 3.46-
417 — : HCI 1259 (m, 3H), 2.14-1.65 (m, 5H), 124 (d, 3H, J =
7.1 Hz), 1.19 (d, 3H, J = 7.1 Hz), 1.14-0.98 (m,
N_CH, 6H).
0

2

33




(D3443044) 0.3H), 7.70-7.64 (m 7.191.11 (53, 2.0H), 4.51 (n, 0.7H),
4.44- 2.011), 4.08-3.99 (in, 3.89-3.47 (m 3.0H), 2.12-1.86 (m
4,3H), 1. 12 (m 3.0H), 1.35 2.1H'j z 6.4 Hz), 8 5.56 (s, 0.7H),
8.50 (s, %@% 7.37-7.30 (m 2.0H), 470-4,52 (m 0.3H), 4.59- 4.34
(m 0.n-ft #>6¢1(s, 1.0H), 3.80-3.70 (in, 0.3H), 2.60 (5, 2.1H), 2.69
(s, 0.01-1) Tajgl%Blj,ﬂ@](ni, 07H). 1 .22- (ii, 0.9H J :5.4 Hz), 1.00
'H-NI\/R(03180-38. 6. 12.40i s, 1H), :8.62 (m 20). 7.21-7.1520),

4: .77 No. H2c}ucrdab5dfu124: 0, 386|211, z 2. 1& KNae 3. 37
(3: 21111’(5 '\.:rl}. L,.L}.L.L.L.L.L _t‘i‘j, SHI‘IZ‘)\, U.U, ey 3H
1/43 0.2 NMR HC) 1H NMVR (DMSO-35) 5t 8.83 (5, O. 57H) 6 46 (5,

0,33:1), 7{71-17.
4.67-4,31 (08, 2
3.03-2.56 (br_i

g

' 9 3),8 3
(DM SO-d8) |57 9. Ej;;%" ) 10%113 W%@%Eiﬂﬁ'ﬂ:’
6H), 3.07-2.45|(m 4H)) 2. .64 _fm_&H)| 1.

(m 1:1),9%7.89- 728 (m 2H)'s- NMRB:SMSE::J)(B g&ans, 113 1)46-7.36 (m

. 2H)-gy 4. O7- 3. 42 mmmmza 21510m1H)486

o]
R OH O
— o P 'H-NMR (DMSO-d;) &: 8.73 (s, 1H), 7.47-7.38 (m,
\ = N CH, 2H), 7.23-7.15 (m, 2H), 4.89-4.76 (m, 1H), 4.47 (s,
HAE — s - ,ll el [2H), 4.20-3.99 (m, 2H), 3.72-3.57 (m, 2H), 3.51-
- - 3.32 (m, 2H), 3.18 (s, 3H), 2.15-1.83 (m, 2H), 1.16
<\ H; = o {t,3H, J = 7.3 Hz).
N \/ "“-CHa
F OH O
\ O SN NACHa 'H-NMR (DMSO-dg) 5. 12.75 (br s, 1H), 8.64 (s,
1H), 7.46-7.39 (m, 2H), 7.22-7.15 (m, 2H), 4.77-
420 ] N HCl [4.71 (m, 1H), 4.47 (s, 2H), 4.11 (dd, 1H, J = 13.7,
<\ | 4.0 Hz), 3.77-3.71 (m, 1H), 3.64-3.44 (m, 5H),
N—N /ORCH 3.33 (s, 3H), 3.10 (s, 3H), 1.20-1.13 (m, 3H).
3
CH,

"H-NMR (DMSO-dg) 8: 12.77 (br s, 1H), 8.61 (s,
1H), 7.46-7.34 (m, 2H), 7.24-7.14 (m, 2H), 4.81-
Hol 489 (M, TH), 4.47 (s, 2H), 4.15-4.08 (m, 1H), 3.90

(td, 1H, J = 13.9, 7.0 Hz), 3.64 (d, 2H, J = 4.2 Hz),
3.38-3.21 (M, 3H), 1.65 (d, 3H, J = 7.0 Hz), 1.22
(t, 3H, J = 7.3 Hz), 0.89 (t, 3H, J = 6.8 Hz).

421

o b A A 1H), 7.45-7.36 (m, 2H), 7.23-7.14 (m, 2H), 4.72-
\ /) g T W ToH, 4.61 (m, TH), 4.49-4.38 (m, 1H), 4.47 (s, 2H),
422 ¢ B e W HCI [4.09-4.02 (m, 1H), 3.61 (dd, 1H, J = 1.1, 3.0 Hz),
| A | 3.54 (dd, 1H, J = 11.1, 3.9 Hz), 3.27 (g, 2H, J =
N—N CH, O _CH, 7.0 Hz), 1.75 (d, 3H, J = 6.6 Hz), 1.32 (t, 6H, J =
6.8 Hz), 0.82 (t, 3H, J = 7.0 Hz)

F
v j)H ﬁ CI:Ha 'H-NMR (DMSO-dg) &: 12.72 (br s, 1H), 8.55 (s,
4 . .
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1HNVR (DML30-56) 5:12.72 (or s, 1,H), 8.32-6.83 HC. (53, it, 7.47-737
(i0, 2H), 7.24-7.13 (m 2H), 4.80-4.19 (no. 4H), 4.10-3.39 (m 2H),
3.04-2.46 (6), 4H), 215-1.61 (n, 5H), 1.18-0 59 (m 7H). H NM 6
(D(4310-35)[(;&y27q.6.3 (s, (m ;:;-;), 7.(3)33, 234), 4 90-4.66
33)..4,45 :63,1 H3, 4.20 68 63-0, 89-3.35 63. 2H). 2.31 (4. 31-61
2.00 (4, 3;lMkaple 2(:1111 *:(til 3)38:53: 9: 66)9r[38 80- )(, No.

462 9145 ' 70H . 1 I\‘"}DI | 11nnn ’I El Q RQ l 75 44 oc

LIAYA N | VINT L v U. l\)l\ ] U. =T \vxe)

2H), 4.85-1 UM3H), 4.20 (s, 2H1, 3.85-3,64 (m 2H),

10. 25H), 7)6; 1. 63 (Z37ukthal 7:c39n7a 29 (Mo:21])7 FICL 7, 19, Wo om
.07 g
)

2.25H), 272 (s, A.76H), 2.08-1.61 ém 5E1P, 1/33-1.08 (nv 6H),

1.06-0.9:3|(m |3 di ater + Exanpl e Np 461 014i 0

° TH-NMR (DMSO-d) 5: 8.83 (s, 1H), 7.44-7.35 (m,
oy 2H), 7.18-7.00 (m, 2H), 4.84-4.66 (m, 2H), 4.45 (s,

[ore [0 i i et o

E g m, ) L OOmL, ' | £.V0= 1. m,

\/N\;(\Cm 2H), 1.24 (d, 3H, J =6.4 Hz), 1.19(d, 3H, J = 6.6

0 Hz), 1.12-1.00 (m, 3H), 0.97 (t, 3H, J = 7.7 Hz).

423 ﬁi

'H-NMR (DMSO-dg) 5: 9.02 (s, 0.25H), 8.94 (s,
0.75H), 7.46-7.36 (m, 2H), 7.23-7.14 (m, 2H),
HCI' 14.95-4.66 (br m, 2H), 4.47 (s, 2H), 3.92-3.67 (m,
2H), 3.53-2.98 (br m, 4H), 2.87-2.53 (br m, 1H),
2.14-1.63 (br m, 2H), 1.29-0.86 (br m, 15H).

424

"H-NMR (DMSO-dg) 5: 8.86 (s, 1H), 7.44-7.35 (m,
2H), 7.19-7.08 (m, 2H), 4.85-4.69 (m, 2H), 4.45 (s,
2H), 4.22-3.98 (m, 2H), 3.90-3.80 (m, 1H), 3.78-
el 368 (M, 1H), 3.13-3.00 (m, 1H), 2.35-2.15 (m,
2H), 2.09-1.93 (m, 1H), 1.87-1.71 (m, 1H), 1.24
(d, 3H, J = 6.6 Hz), 1.19 (d, 3H, J = 6.8 Hz), 1.07
(t, 6H, J = 6.4 Hz), 0.96 (t, 3H, J = 7.3 Hz).

425

"H-NMR (DMSO-dg) 8: 12.49 (s, 1H), 8.91 (s, 1H),
7.42-7.39 (m, 2H), 7.20-7.16 (m, 2H), 4.80 (d, 1H,
Hot |J = 13.3 Hz), 4.47 (s, 2H), 4.36 (dd, 1H, J = 13.7,
4.8 Hz), 3.96-3.89 (m, 2H), 3.65-3.60 (m, 1H),
3.28-3.20 (m, 1H), 3.08 (s, 3H), 1.21 (t, 3H, J =
7.1 Hz), 1.16 (d, 3H, J =6.4 Hz).

426

. Jif "H-NMR (DMSO-dg) &: 8.65 (s, 1H), 7.44-7.39 (m,
N NN N o, 2H), 7.22-7.16 (m, 2H), 4.88-4.84 (m, 1H), 4.46 (s,
) s N D 2H), 4.08 (dd, 1H, J = 13.5, 3.8 Hz), 3.65-3.62 (m,
427 v o =Y HCl [1H), 3.62 (dq, 1H, J = 13.7, 7.3 Hz), 3.45 (dq, 1H,
NN _ .CH. J=13.7, 7.3 Hz), 3.21 (s, 3H), 3.02-2.97 (m, 1H),
T 1.93-1.78 (m, 2H), 1.16 (t, 3H, J = 7.3 Hz), 1.04
o (d, 3H, J = 6.0 Hz).
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1H-NVR (DM ..1304..) 6:12.72 (ix 8, 1H), 8.81 (s, 1HL7 7.44-7.39 (m
OH), 721-7.16 (m 2H), 4 65- 4,82 (51, .1H), 4.47 (s, 2(i), 4.09 (dd,
13 =13.7, 4.0 H), 3.52 (dd, iH =13.7, 0.8 Hz), 8.58 (dcl, 1HJ es
13.3, Hz), éé%(md 1 H'J =13.3, 7.3 H), 337 (dd, 1H, = 9.7, 4.8
H), 3.32 (dd°P1H, =9.7. 8.4 Hz), 3.26 (s, 3H): 2.24.2.17 (so, 1H).

1.17 (173H (T3bnE31Hz)210.72 (.1, 3H | 6.9 Hz). ( DS4. 00- 66)
6. 12.71 (8!. s: 1H), 6.61 (s, 1H), 7.43-7.38 (58" 2)-6, 7.21-7.16

(m 2H), 4]64-74.61 (m H, 4.47 (s, 2H),| 4.6[L 1H, J 40 HZ) 3.72
did, 1H =[M.7, 1.2sHzjctudaB4orBul20 '0.d3244| 75 (8174H)'H-BMBY ; 8,
36i; = 6.9]|-6(C( 053. 6] Expecinentcl dcdinpli | " The

fol |l ow ng- | axpllai nv el dati on net hoda of tlhe n|V i hterane inhibitory
activity of. th8 gorrpoond of 7t he? pr &Sent inen.1*i'-6HR(DMQ993E11FIE (s, 1H), 8.64 (s, 1H),
e

Constructi on off £ecqonbin ene ex nZH) / (e glly. STt
full-1engt 2 gene_sé(ruenpe (Accessi oﬁ%No. ; Mgr%g]%@jz cﬁfe" sHsJe :z? ';Zgalt(:d (15 ZT)_
H V- 1i nt egr ase |wss ins estrictli ao QREY AR :Fzz(dseaH) 2.99-2.95-B{16H),
.Xlzo F, sites|of plas '_ pET. 21 1,4d. (gl am 1m6fdad;nmmed4¢)y9|*aov-a)gen)(ddd
to construct an int eqrase expr essijon vect|or - N LAEEJOEyfFel). [ B.(533i/ =68
i 5) Product ton. |and purification ofo.integrlase ﬂzbfbsi(ﬁa"" J=5i51HZ)s 104, (d; S, 1 =6.0
Es.c.:',.crictijla coil, reconbi nant 321(DE3) ransforrred wth pI asm d

pET2Ia - | NFWH-d type obt-ai-ned—in \_L) was—shake—cul-tured—at.—30cCin

a liquid nmediumicontaining appigillin. Wien the culturC reached. the

7\

logarithmi¢ gro hase, thi ogal e}f\opyr anosi genwaraddigd: a7 Pr QIisess (s,
expression|of ijhtegpase g cul t ur ¢ was|1epnt4-iéd 2fioT 215 181m.120), 4.85-
pronote. agcymyl ation ef

hateqrase profge 3%%5)3:?%:&@@ 2, OdeHz})-l?:,2—11(22
coli was colTegted incoefiets. by centrifjugal g g
preserved at -60C. . N—N This~E2 char| Lol |3 &g 2M§a§o3§y§;pggdg@&“|1£51osfz
Lysis buffer (30 mM Tris -HCL (p 7.6), 110 mnMyCl 2, 5 g.L.1 O-

: Fe_nd distupted - repeating treat ments of pressurization and

depr essuri gat+on—S—nd—inselepire+fractiop—was—colttected by

centrifugation|at 4.C, 18,000 rpmdor 60 m n. ['Hhivs (Mew-g)@saes ted 1H)r8.95 (s,

Lysis buffer 25 otg@se i nhi bi tonH) 7i5 2% (.:2H), 280 di(mreH), 5.01-

chloride a (fs&n( rel adfed,tand |t 81 B fyepsseBt! [yl Hak 448 G,
3

41)C for. “r.actiou vvgs< ! ( I't'_ o2
at ric.C, 9, 00( h]t; og; ai ned 1y f gg%%%ﬁg’gi 1@8%:@3%4 J %6 sH;;)
0.98 (t, 3H, J = 6.9 Hz).

'H-NMR (DMSO-dg) 5: 12.50 (br s, 1H), 8.93 (s,
1H), 7.45-7.36 (m, 2H), 7.23-7.14 (m, 2H), 4.92
ol |@ T, J =67 Hz), 4.48 (s, 2H), 4.04-3.96 (m,
2H), 3.58-3.47 (m, 2H), 3.44-3.31 (m, 2H), 3.22-
3.09 (m, 1H), 1.42 (d, 3H, J = 6.7 Hz), 1.20 (t, 3H,
J = 7.1 Hz), 0.97 (t, 3H, J = 6.9 Hz).

431

=1

—\ Ox J\ JL )\ 'H-NMR (DMSO-dg) 5: 8.80-8.74 (m, 1H), 7.68 (s,
1H), 7.38-7.29 (m, 2H), 7.20-7.10 (m, 2H), 4.97-
433 ¢ SN T Hol |4.55 (m, 2H), 4.20 (s, 2H), 3.92-3.60 (m, 2H),

& : [ 3.60-3.02 (m, 2H), 2.93 (s, 2H), 2.72 (s, 1H), 2.08-
v—N _N 1.59 (m, 5H), 1.22 (d, 3H, J = 7.1 Hz), 1.16 (d, 3H,
' \ﬂ/ J=6.4 Hz).
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witn a cplum eUtef (en M-
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containing
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Si c- Sci ences)
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[
9

10T

ary &rand (4. ana -
)873(s

i s

59(n9'1MQ dd 1H, J= 139,
3.4 Hz), 378E(XHDO{JDNP9 AHz), 3.63 (dq,

1HtJe=r1m5r7al|'DZ) 248.( yq DoAB3S, 7.1

? @:Az) qg( 3H),
dd..1 J7- éf%‘
s

(m 1R),
t3H 68Hz)
rx hav I ng
Tar af . at v nl s
al Cl. al i u.

ct.tnnoxsc
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strand: 5
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~J T = &

poat ed blhdek : ?! hate( (
id. allowed to Adsorb at 2
1 phosphate bgffer (Dul becc

I 9] 4 an
3 ar -
R (B e)ﬁ 2

5 Jeag ;gﬁgﬂ;%

~

_H ), 875 (s,
), 4.79

/ 4.46 (s,

5 Hz 377(dd 1H,

ed 1t3012)eamhddv\mh 9.9%.1 Hz),
mngb dRI1AS = 9.9, 3.3 Hz), 2.06-
?5’?‘?\3“ TH&8 HPat 8 (d. 3H,

i5§8*§>a ¥ JUdy ari=cp. |

buf f er. Thnn

an. Am
A . E.)
...... M
the m xtur

of s: \ ner en(

BN
P I ed
di | utje
Nt eg
> Wa§

C 486 1|

action. mxture. (70 pE),
th the .5 enzyne x eac

s i

r ot ei
on

ted at 3T) for

zttif.... i:11 1.

"60 |

subst ance (
67 rs, 1H), 8.73 (s

1
IiRivis £ 0o che e
H) 4 dd J e 13 7,
MPSBI HOM, J = 137 1.2 Hz), 3.17 (dd,
BH(B=9.9, 44 Hz), 3.02 (s, 3H), 2.98- 2.92 (m,
1H), 2.88 (dd, 1H, J = 9.9, 3.4 Hz), 2.07-1.99 (m,
1H), 1.03 (d, 3H, J = 6.9 Hz), 0.93-0.81 (m, 3H),
0.72-0.65 (m, 1H).

HCI

H-NMR (DMSO-dg) 5: 12.83 (br s, 1H), 8.65 (s,
1H), 7.46-7.40 (m, 2H), 7.22-7.16 (m, 2H), 4.83- |
4.71 (m, 2H), 4.47 (s, 2H), 3.93-3.86 (m, 1H), |
3.79-3.73 (m, 1H), 3.60-3.47 (m, 3H), 3.33 (5, 3H),
3.08 (s, 3H), 1.22 (d, 3H, J = 6.9 Hz), 1.18 (d, 3H,

J=6.9 Hz).
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nmor phol i nopr epaneahl funic acid), 5 gdvl nmagnesiumchlorlr:e, 3 m'A
a-) OIT (dithiothreitolp, 0.1 ng/E-.J., BSA Unobvine Serattl

al bund. n), 55 glycarol, 10%Dn.,.:;fl (tf.'snmeML7)yl suifoxidej,

0. 015 Tweer[ %@ Then, 25 nMtarget. DNA ;,10 pl;) was added.,

and t he mxture was reacted at 37C for

t.1--
reacti on,
anti body s
was reacte
p. . k) uspha
per oxi dame
Corporatio
roomteTpe
(manuf actu
di sconti nu
wavel engt h
1(..)!'-)4,
t he conpou
irtt..bii-
i nhi bition
fl uoresuen
contra. :
conpound
conpound.
fol |l ow ng
0.0076 0.0
0":1063

20 min and washed with
:r containing 0.1%two en 20 to stbp the,

hen 100 ﬂ'g ﬂ"L pet-hxi daac abeled—anti=di—oxi-genin:
)|,\}6tl on i' 1,068 ,£,100 Pi, ;afded: and t1§1ﬁNmF3<t ure
J at [IT"C for 60 mi _tr fol | oweld by| washi ng wi
e byffer coynt.a -.Trsirrci.. [0.15 Tween 20, Then,
f1uore scence substrate sol utidn 201&ﬁHQHR%6%9%QQ7‘§ JHMM%64@
n, 100 ~and |t he MEB WASHT LR BN 3l 4 76-
raturne 20 m|n 0 min, A realsbhnigquenching. 1b-|4q2|dn'd1H)
r &8 by P , 100 .:[ HC 3)679.58(ma’tﬂldédotﬁﬁ(m 1H), 3.48 (dd,
e the react and _fl uorescence i nt'@nsi'ey ‘@t =7 1(tat 910252
325 |nm f | uor escence 25 mﬁWelength %%Q% ' 31ﬁ§h§ﬂﬁ§§4f8mm1m.
11 The H V iftegrase inhibitpry activity- (Itl) of
iek—of —thepresent—i+nventi-on—was—calculatec—fromthe
rs:) frat-e acch: xttMhg to the flol | o)siipdveorylba.4s (bors, 1H), 8.87 (s
rate =11-;0- bj ecﬂkBI nk)/(ContrJHBi&Hk%hx?BDtmbyemﬂ2Hx455
re i mtlensit7 of Ywai tFﬁif*s pr esEInc«M@fm  TRst47 (Sc?,ﬁh4 sdrid. J =137,
f 1“8 escéncesi ‘of wel | ié §§ﬁﬁg % ts ;;339
Bl ank f1 udrésdencc inton ity pain th Zp g1t m 1,_,) 179(1 67
and ilnt egt az€ protoin The aeaci |t a a(ﬁ1abQWHtNMJEh@Hn
Tabl es, [0542] [Table 0.0094 01107 0.012 0.023 0.011
15 adir 0. 009 0A)0§§40 0077 0,0082 0O 0082 0,0087 0.013
<i:%% H%j:irfﬂ\ "H-NMR (DMSO-dg) 8: 12.63 (s, 1H), 8.76 (s, 1H),
7.44-7.40 (m, 2H), 7.21-7.16 (m, 2H), 4.66 (dd,
<g %iT/L\ 1H, J = 9.7, 4.4 Hz), 4.47 (s, 2H), 3.97 (dd, 1H, J =
440 HCl [13.9, 6.2 Hz), 3.92-3.86 (m, 1H), 3.41-3.36 (m,
1H), 3.17-3.10 (m, 5H), 2.08-2.01 (m, 1H), 1.87-
1.80 (m, 1H), 1.24 (d, 3H, J =6.4 Hz), 1.19 (, 3H
J=7.1Hz).
racemate, containing two kinds of
diatereomers of Example No. 441
<% "H-NMR (DMSO-dg) 5: 12.77 (s, 1H), 8.64 (s, 1H),
7.44-7.40 (m, 2H), 7.22-7.17 (m, 2H), 4.71-4.67
_< (m, 1H), 4.47 (s, 2H), 4.33-4.27 (m, 1H), 3.76 (id,
441 \fN HCl [1H, J =14.1, 7.1 Hz), 3.43-3.36 (m, 2H), 3.15 (s,
N 3H), 3.12-3.05 (m, 1H), 2.09-2.02 (m, 1H), 1.94-
o 1.84 (m, 1H), 1.33 (d, 3H, J =5.2 Hz), 1.14 (¢, 3H,
H,C” J=7.1Hz).
racemate, containing two kinds of
diatereomers of Example No. 440
I.‘-. OH 0 CH,
/)' 2. I |
; \ O b M
‘\ //) ‘1‘ “] N CH
—X S, sl N A 'H-NMR (DMSO-dg) 5: 12.65 (s, 1H), 8.75 (s, 1H),
7 T Y TcH 7.43-7.40 (m, 2H), 7.21-7.17 (m, 2H), 4.67-4.58
442 “i'h/',\-, H HCI |(m, 2H), 4.47 (s, 2H), 4.10-4.04 (m, 1H), 3.42-3.37
(m, 1H), 3.17 (s, 3H), 3.15-3.09 (M, 1H), 2.05-1.97
0 (m, 1H), 1.82-1.75 (m, 1H), 1.28-1.23 (m, SH).
H,C
racemate, containing two kinds of
diatereomers of Example No. 443
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0, 013 1054 51 1. Table

i\s,
620. 0092 620. 0033 640, 0061 650. 013 660, 0064 670.0076 1 6800098
690. 013 700. 0089 710.011 720.011 730.0077 740.0057 750,0091 760. 0083

[0531]
[Table 1-115]

Exam c t:

iviypie;"? 610.0066

No.

structural formula

salt

"H-NMR

443

i OH O CH,
N N/LCH3
\S s "P)m
\—N
0

racemate, containing two kinds of

diatereomers of Example No. 442

HCI

'H-NMR (DMSO-dg) 5: 12.76 (s, 1H), 8.65 (s, 1H),
7.42-7.39 (m, 2H), 7.20-7.16 (m, 2H), 4.56-4.51
(m, 2H), 4.47 (s, 2H), 4.09-4.03 (m, 1H), 3.63-3.54
(m, 2H), 3.31 (s, 3H), 2.50-2.48 (m, 1H), 2.12-2.06
(m, 1H), 1.30 (d, 3H, J = 7.0 Hz), 1.28 (d, 3H, J =
7.0 Hz), 1.09 (d, 3H, J = 6.0 Hz).

444

Q

N—N

i‘%

HCI

'H-NMR (DMSO-dg) 5: 12.48 (br s, 1H), 8.80 (s,
1H), 7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.55
(dd, 1H, J = 13.2, 1.5 Hz), 4.47 (s, 2H), 4.38 (dd,
1H, J = 13.2, 3.5 Hz), 4.08-4.04 (m, 1H), 3.98 (dq,
1H, J =13.5, 7.1 Hz), 3.42-3.37 (m, 1H), 3.20 (s,
3H), 3.06 (dq, 1H, J = 13.5, 7.1 Hz), 1.71-1.59 (m,
2H), 1.20 (t, 3H, J = 7.1 Hz), 1.06 (d, 3H, J =6.2
Hz).

445

HCI

'H-NMR (DMSO-d¢) 5: 8.81 (s, 1H), 7.44-7.39 (m,
2H), 7.21-7.16 (m, 2H), 4.57 (dd, 1H, J =13.2, 1.3
Hz), 4.47 (s, 2H), 4.45 (sep, 1H, J = 6.8 Hz), 4.31
(dd, 1H, J = 13.2, 3.3 Hz), 4.11-4.06 (m, 1H),
3.50-3.45 (m, 1H), 3.19 (s, 3H), 1.68-1.57 (m, 2H),
1.31(d, 3H, J = 6.8 Hz), 1.28 (d, 3H, J = 6.8 Hz),
1.08 (d, 3H, J = 6.2 Hz).

446

HCI

"H-NMR (DMSO-dg) 5: 12.80 (br s, 1H), 8.75 (s,
1H), 7.45-7.39 (m, 2H), 7.22-7.16 (m, 2H), 4.86-
4.75 (m, 2H), 4.47 (s, 2H), 3.86-3.80 (m, 1H), 3.76
(dd, 1H, J = 13.3, 3.6 Hz), 3.61 (dd, 1H, J = 11.7,
2.8 Hz), 3.58-3.51 (m, 1H), 3.30 (s, 3H), 3.18 (s,
3H), 2.97 (dd, 1H, J = 11.7, 2.8 Hz), 1.20 (d, 3H, J
= 6.9 Hz), 1.17 (d, 3H, J = 6.9 Hz).

447

HCI

'H-NMR (DMSO-dg) 5: 12.47 (br s, 1H), 8.99 (s,
1H), 7.44-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.73
(d, 1H, J = 13.7 Hz), 4.47 (s, 2H), 4.34 (dd, 1H, J
= 13.7, 4.4 Hz), 4.23-4.14 (m, 1H), 4.05-4.00 (m,
1H), 3.46 (dd, 1H, J = 9.7, 8.1 Hz), 3.37 (dd, 1H, J
= 9.7, 5.2 Hz), 3.30 (s, 3H), 2.22-2.11 (m, 1H),
1.38 (d, 3H, J = 6.9 Hz), 1.34 (d, 3H, J = 6.9 Hz),
0.60 (d, 3H, J = 7.3 Hz).

239



77 0.0001 O 4 6

0. 0049 830,0071 1 7, 86005 871 0.0077 88 89 0.0067

920. 0087 930. 0078 940. 0088 960007 0.0065 0 0076 .6,61 0.6081 6..0054

103

TH-NMR

H-NMR (DMSO-ds) &: 12.42 (br s, 1H), 9.00 (s,
1H), 7.44-7.37 (m, 2H), 7.22-7.14 (m, 2H), 4.76-
4.68 (m, 1H), 4.47 (s, 2H), 4.37 (dd, 1H, J = 14.1,
4.0 Hz), 4.07-3.96 (m, 1H), 3.93-3.86 (m, 1H),
3.38-3.28 (m, 2H), 3.26 (s, 3H), 3.11-2.99 (m, 1H),
2.05-1.95 (m, 1H), 1.19 (t, 3H, J = 7.1 Hz), 0.81
(d, 3H, J = 6.9 Hz).

"H-NMR (DMSO-dg) &: 12.50 (s, 1H), 8.57 (s, 1H),
7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.65-4.59
(m, 1H), 4.47 (s, 2H), 4.30-4.24 (m, 1H), 4.01-3.96
(m, 1H), 3.33-3.24 (m, 2H), 3.11 (s, 3H), 1.92-1.86
(m, 1H), 1.70 (d, 3H, J = 6.4 Hz), 1.66-1.59 (m,
1H), 1.38 (d, 3H, J =6.9 Hz), 1.33 (d, 3H, J = 6.9

"H-NMR (DMSO-ds) 5: 12.52 (s, 1H), 8.93 (s, 1H),
7.43-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.88-4.84
(m, 1H), 4.48 (s, 2H), 4.08-4.02 (m, 1H), 3.83 (1,
1H, J = 7.1 Hz), 3.44-3.37 (m, 2H), 3.23 (s, 3H),
3.04-2.96 (m, 1H), 1.84-1.73 (m, 2H), 1.41 (d, 3H,
J=6.9 Hz), 1.19 (¢, 3H, J = 7.0 Hz).

"H-NMR (DMSO-dg) 5: 12.50 (s, 1H), 8.95 (s, 1H),
7.42-7.38 (m, 2H), 7.21-7.16 (m, 2H), 4.91 (dd,
1H, J = 12.7, 5.8 Hz), 4.61-4.54 (m, 1H), 4.48 (s,
2H), 3.88 (d, 1H, J = 8.9 Hz), 3.50-3.39 (m, 2H),
3.24 (s, 3H), 1.91-1.85 (m, 1H), 1.69-1.61 (m, 1H),
1.39 (d, 3H, J = 6.9 Hz), 1.28 (d, 3H, J = 6.4 Hz),
1.26 (d, 3H, J = 6.4 Hz).

"H-NMR (DMSO-ds) &: 12.70 (s, 1H), 8.65 (s, 1H),
7.42-7.38 (m, 2H), 7.22-7.15 (m, 2H), 4.75-4.70
(m, 1H), 4.47 (s, 2H), 4.08-3.96 (m, 2H), 3.37-3.31
(m, 2H), 3.20 (s, 3H), 3.15-3.07 (m, 1H), 1.94-1.87
(m, 1H), 1.68-1.58 (m, 4H), 1.20 (t, 3H, J = 7.1

[0532]
[Table 1-116]
No. structural formula salt
448 E ﬁk HCI
‘<\
3
F
0
Q
449 W)\L HCl
3 HZ)
racemate, containing two kinds of
diatereomers of Example No. 451
F
Q
450 HCI
N/N
racemate, containing two kinds of
diatereomers of Example No. 452
451 1_< m HCl
racemate, containing two kinds of ‘
diatereomers of Example No. 449
- OH O
)=\ Ll
Lo o
== \_ S - \v’ N E L “
452 =X T T L HCl
NFH—N CH, C|J
CH, Hz).
racemate, containing two kinds of
diatereomers of Example No. 450
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[Table 1-117]

0, 0098 0. 0024

0 54 Tabll::t 2

No.

structural formula

salt

"H-NMR

453

HCI

'H-NMR (DMSO-dg) 5: 12.72 (br s, 1H), 8.81 (s,
1H), 7.45-7.39 (m, 2H), 7.23-7.15 (m, 2H), 4.95-
4.88 (m, 1H), 4.78 (sep, 1H, J = 6.9 Hz), 4.47 (s,
2H), 3.81 (dd, 1H, J = 13.5, 3.4 Hz), 3.74-3.65 (m,
1H), 3.58-3.48 (m, 1H), 3.03 (s, 3H), 1.88-1.80 (m,
1H), 1.78-1.68 (m, 1H), 1.19 (d, 3H, J = 6.9 Hz),
1.16 (d, 3H, J = 6.9 Hz), 1.07 (d, 3H, J = 6.0 Hz).

454

HCI

'H-NMR (DMSO-dg) 5: 12.67 (br s, 1H), 8.82 (s,
1H), 7.45-7.38 (m, 2H), 7.23-7.14 (m, 2H), 4.93-
4.83 (m, 1H), 4.47 (s, 2H), 4.05 (dd, 1H, J = 13.5,
3.8 Hz), 3.71-3.42 (m, 4H), 3.05 (s, 3H), 1.95-1.86
(m, 1H), 1.82-1.71 (m, 1H), 1.16 (t, 3H, J = 7.1
Hz), 1.09 (d, 3H, J = 6.0 Hz).

455

HCI

TH-NMR (DMSO-dg) 5: 8.82 (s, 1H), 7.43-7.40 (m,
2H), 7.21-7.16 (m, 2H), 4.88-4.83 (m, 1H), 4.46 (s,
2H), 3.98 (dd, 1H, J = 13.3, 3.6 Hz), 3.53 (dd, 1H,
J =13.3, 1.8 Hz), 3.52-3.46 (m, 1H), 3.02 (s, 3H),
2.98-2.93 (m, 1H), 1.86 (ddd, 1H, J = 14.3, 6.2,
2.6 Hz), 1.71 (ddd, 1H, J = 14.3, 8.8, 7.9 Hz), 1.08
(d, 3H, J = 6.0 Hz), 0.94-0.79 (m, 3H), 0.75-0.70
(m, 1H).

456

O

HCI

"H-NMR (DMSO-dg) 5: 8.66 (s, 0.7H), 8.50 (s,
0.3H), 7.70-7.64 (m, 1.0H), 7.37-7.30 (m, 2.0H),
7.19-7.11 (m, 2.0H), 4.70-4.62 (m, 0.3H), 4.59-
4.51 (m, 0.7H), 4.44-4.34 (m, 0.7H), 4.20 (s,
2.0H), 4.08-3.99 (m, 1.0H), 3.80-3.70 (m, 0.3H),
3.69-3.47 (m, 3.0H), 2.80 (s, 2.1H), 2.69 (s, 0.9H),
2.12-1.86 (m, 4.3H), 1.83-1.73 (m, 0.7H), 1.22-
1.12 (m, 3.0H), 1.05 (d, 0.9H, J = 6.4 Hz), 1.00 (d,
2.1H, J = 6.4 Hz).

457

HCI

"H-NMR (DMSO-dg) 5: 12.80 (br s, 1H), 8.82 (s,
1H), 7.44-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.77
(sep, 1H, J = 6.9 Hz), 4.69-4.65 (m, 1H), 4.47 (s,
2H), 3.86 (d, 2H, J = 2.8 Hz), 3.37 (d, 2H, J = 5.2
Hz), 3.28 (s, 3H), 2.22-2.15 (m, 1H), 1.21 (d, 3H, J
= 6.9 Hz), 1.18 (d, 3H, J = 6.9 Hz), 0.66 (d, 3H, J =
6.9 Hz).
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[0534]
[Table 1-118]

No.

structural formula

salt

TH-NMR

458

HCI

'H-NMR (DMSO-ds) 3: 8.63 (s, 0.67H), 8.46 (s,
0.33H), 7.71-7.61 (m, 1H), 7.39-7.28 (m, 2H),
7.21-7.10 (m, 2H), 4.67-4.31 (m, 2H), 4.26-4.16
(m, 2H), 4.07-3.42 (br m, 2H), 3.03-2.56 (br m,
4H), 2.14-1.59 (m, 5H), 1.28-0.60 (m, 7H).

459

HCI

'H-NMR (DMSO-d¢) 5: 9.18-8.08 (m, 1H), 7.49-
7.10 (m, 4H), 5.28-3.81 (m, 6H), 3.07-2.45 (m,
4H), 2.36-1.64 (m, 5H), 1.38-0.32 (m, 7H).

460

HCI

"H-NMR (DMSO-dg) 5: 12.72 (br s, 1H), 8.92-8.63
(m, 1H), 7.47-7.37 (m, 2H), 7.24-7.13 (m, 2H),
4.80-4.19 (m, 4H), 4.10-3.39 (m, 2H), 3.04-2.48
(m, 4H), 2.15-1.61 (m, 5H), 1.18-0.59 (m, 7H).

461

diatereomer of Example No. 462

HCI

'H-NMR (DMSO-ds) &: 8.63 (s, 1H), 7.68 (s, 1H),
7.37-7.29 (m, 2H), 7.19-7.10 (m, 2H), 4.90-4.65
(m, 2H), 4.61-4.45 (m, 1H), 4.20 (s, 2H), 3.89-3.55
(m, 2H), 2.81 (s, 3H), 2.00 (s, 3H), 1.95-1.76 (m,
2H), 1.28-1.11 (br m, 6H), 1.02 (d, 3H, J = 7.1 Hz)
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[Table 1-119]

act i vi t y 10.0071 1631 0.0077 164 165 166 167 168

No.

structural formula

salt

"H-NMR

462

HCI

"H-NMR (DMSO-dg) &: 8.63 (s, 0.75H), 8.44 (s,
0.25H), 7.69-7.63 (m, 1H), 7.38-7.29 (m, 2H),
7.19-7.10 (m, 2H), 4.85-3.97 (m, 3H), 4.20 (s, 2H),
3.85-3.54 (m, 2H), 2.81 (s, 2.25H), 2.72 (s,
0.75H), 2.06-1.61 (m, 5H), 1.33-1.08 (m, 6H),
1.08-0.93 (m, 3H).

463

-

CH,
diatereomer of Example No. 456

HCI

'H-NMR (DMSO-dg) 5: 12.58 (br s, 1.0H), 8.62 (s,
0.9H), 8.58 (s, 0.1H), 7.68 (s, 0.9H), 7.67 (s,
0.1H), 7.36-7.30 (m, 2.0H), 7.18-7.11 (m, 2.0H),
4.76-4.65 (m, 1.0H), 4.57-4.49 (m, 1.0H), 4.20 (s,
2.0H), 3.99-3.93 (m, 1.0H), 3.75-3.59 (m, 1.9H),
3.59-3.38 (m, 1.1H), 2.80 (s, 2.7H), 2.58 (s, 0.3H),
1.98 (s, 2.7H), 1.92-1.83 (m, 2.3H), 1.22-1.13 (m,
3.3H), 1.03 (d, 2.7H, J = 6.9 Hz).

464

F

HCI

"H-NMR (DMSO-dg) 5: 12.72 (br s, 1H), 8.81 (s,
1H), 7.44-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.65-
4.62 (m, 1H), 4.47 (s, 2H), 4.09 (dd, 1H, J = 13.7,
4.0 Hz), 3.82 (dd, 1H, J = 13.7, 0.8 Hz), 3.58 (dq,
1H, J = 13.3, 7.3 Hz), 3.53 (dq, 1H, J = 13.3, 7.3
Hz), 3.37 (dd, 1H, J = 9.7, 4.8 Hz), 3.32 (dd, 1H, J
=9.7, 6.4 Hz), 3.26 (s, 3H), 2.24-2.17 (m, 1H),
1.17 (t, 3H, J = 7.3 Hz), 0.72 (d, 3H, J = 6.9 Hz).

465

[0536]

HCI

'"H-NMR (DMSO-dg) &: 12.71 (br s, 1H), 8.81 (s,
1H), 7.43-7.39 (m, 2H), 7.21-7.16 (m, 2H), 4.64-
4.61 (m, 1H), 4.47 (s, 2H), 4.01 (dd, 1H, J = 13.7,
4.0 Hz), 3.72 (dd, 1H, J =13.7, 1.2 Hz), 3.34-3.29
(m, 2H), 3.27 (s, 3H), 2.98-2.92 (m, 1H), 2.20-2.14
(m, 1H), 0.90-0.79 (m, 4H), 0.67 (d,3H, J=6.9
Hz).

Experimental Example 1

The following explains evaluation methods of the HIV

integrase inhibitory activity of the compound of the present

invention.
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[0537]
(1) Construction of recombinant integrase gene expression
system

A full-length gene sequence (Accession No.: M19921) of
HIV-1 pNL4-3 integrase was inserted into restriction enzyme
Nde I and Xho I sites of plasmid pET2la(+) (manufactured by
Novagen) to construct an integrase expression vector pET2la-
IN-Wild type.
[0538]
(i1) Production and purification of integrase protein

Escherichia coli recombinant BL21(DE3) transformed with
plasmid pET21la-IN-Wild type obtained in (i) was shake cultured
at 30°C in a liquid medium containing ampicillin. When the
culture reached the logarithmic growth phase, isopropyl-p-D-
thiogalactopyranoside was added to promote expression of
integrase gene. The culture was continued for 5 hr to promote
accumulation of the integrase protein. The recombinant E. coli
was collected in pellets by centrifugal separation and
preserved at -80°C.

This Escherichia coli was suspended in Lysis buffer (50
mM Tris-HC1 (pH 7.6), 10 mM MgClp, 5 mM DIT), and disrupted by
repeating treatments of pressurization and depressurization,
and insoluble fraction was collected by centrifugation at 4°C,
18,000 rpm for 60 min. This was suspended in Lysis buffer
containing a protease inhibitor, 1.25 mM sodium chloride and
10 mM CHAPS were added, and the mixture was stirred at 4°C for
30 min. Water-soluble fraction was collected by centrifugation
at 4°C, 9,000 rpm for 30 min. The obtained fraction was
diluted with a column pbutffer (50 mM Tris-HCL (pH 7.6), 1 mM
DTT, 10% Glycerol, 10 mM CHAPS) to 5-fold, and the mixture was
applied to heparin column (HiPrep 16/10 Heparin FF column:
manufactured by GE Healthcare Bio-Sciences). Using a column
buffer containing 1M NaCl, a protein was eluted with 0-1M NaCl
concentration gradient, and an eluted fraction containing an

integrase protein was collected. The obtained fraction was
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diluted 5-fold with a column buffer (50 mM Tris-HCl (pH 7.6),
1 mM DTT, 10% Glycercl, 10 mM CHAPS), and the mixture was
applied to cation exchange column (Mono-S column: manufactured
by GE Healthcare Bio-Sciences). Using a column buffer
containing 1M NaCl, a protein was eluted with 0-1M NaCl
concentration gradient, and an eluted fraction containing an
integrase protein was collected. The obtained fractions of the
integrase protein were collected, and preserved at -80°C.
[0539]
(iii) Preparation of DNA solution

The following DNA synthesized by FASMAC was dissolved in
TE buffer (10 mM Tris-hydrochloric acid (pH 8.0), 1 mM EDTA)
and mixed with donor DNA, target DNA, and each complementary
strand (+ and - strands) to 1 puM. The mixture was heated at
95°C for 5 min, 80°C for 10 min, 70°C for 10 min, 60°C for 10
min, 50°C for 10 min and 40°C for 10 min and kept at 25°C to
give a double stranded DNA, which was used for the test.

Donor DNA (+ strand having biotin attached to the 5’
terminal)
Donor + strand: 5’ -Biotin-ACC CTT TTA GTIC AGT GTG GAA AAT CTC
TAG CA-3’ (SEQ ID NO:1)
Donor - strand: 5’-ACT GCT AGA GAT TTT CCA CAC TGA CTA AAA G-
3’ (SEQ ID NO:2)
Target DNA (+, - strands both having digoxigenin attached to
the 3’ terminal)
Target + strand: 5’-TGA CCA AGG GCT AAT TCA CT-Dig-3’ (SEQ ID
NO: 3)
Target - strand: 5’-AGT GAA TTA GCC CTT GGT CA-Dig-3" (SEQ ID
NO:4)
[0540]
(iv) Determination of enzyme (HIV integrase) inhibitory
activity

The donor DNA was diluted with TE buffer to 20 nM, of
which 50 pL was added to each well of streptavidin-coated black
plate (manufactured by PIAS Corporation) and allowed to adsorb
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at 37°C for 20 min. The plate was washed with phosphate buffer
(Dulbecco’s PBS, Sanko Junyaku Co., Ltd.) containing 0.1%
Tween 20 and phosphate buffer. Then, an enzyme reaction
mixture (70 uL), a test substance (10 pL) diluted with the
enzyme reaction mixture and 0.75 pM integrase protein (10 pL)

were added to each well and the mixture was reacted at 37°C for

60 min.

composition of enzyme reaction mixture: 30 mM MOPS (3-
morpholinopropanesulfonic acid), 5 mM magnesium chloride, 3 mM
DTT (dithiothreitol), 0.1 mg/mL BSA (bovine serum albumin), 5%
glycerol, 10% DMSO (dimethyl sulfoxide), 0.01% Tween 20.

Then, 25 nM target DNA (10 pL) was added, and the mixture
was reacted at 37°C for 20 min and washed with phosphate buffer
containing 0.1% Tween 20 to stop the reaction.

Then, 100 mU/mL peroxidase labeled anti-digoxigenin
antibody solution (Roche, 100 pL) was added, and the mixture
was reacted at 37°C for 60 min, followed by washing with
phosphate buffer containing 0.1% Tween 20.

Then, peroxidase fluorescence substrate solution
(manufactured by PIAS Corporation, 100 pL) was added, and the
mixture was reacted at room temperature for 20 min to 30 min.
A reaction quenching liquid (manufactured by PIAS Corporation,
100 pL) was added to discontinue the reaction, and fluorescence
intensity at excitation wavelength 325 nm/fluorescence
wavelength 420 nm was measured.

[0541]

The HIV integrase inhibitory activity (ICsg) of the
compound of the present invention was calculated from the
inhibition rate according to the following formula:

inhibition rate (%)=[1-(Object-Blank)/(Control-

Blank) 1x100

Object: fluorescence intensity of well in the presence of test
compound

Control: fluorescence intensity of well in the absence of test

compound
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0.011 BRlank: fluorescence intensity of well in the absence of test

compound and integrase protein

The results are shown in the following Tables.
[(0542]
5 [Table 2-1]

247



232 0.015 233 0.0004 234 0,018 235 0,016 236 0.013 237 0,013 238
0.018 239 0,018 240 052 :1014 242 0.0 ;3 243 0.0070 0 55 5]
[Table 2 -14 .1

Exam- | inhibitory
ple activity
No. ICy (M)

2 0.013

3 0.0085

4 0.01

5 0.0074

6 0.0056

A 0.013

8 0.0089

9 |0.0091

10 0.0088

11 0.0064

12 0.0073

13 0.0064

14 0.01

15 0.013

16 0.02

7 0.0079

18 |ooe2

19 0.0081

20 0.017
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[0543]
[Table 2-2]

Exam- |inhibitory

ple activity

No. IC,, (uM)
21 0.0094
22 0.007
23 0.012
24 0.023
25 0.011
26 0.0076
27 0.01
28 0.015
29 0.01
30 0.009
31 0.0083
32 0.0077
33 0.0062
34 0.0082
35 0.0067
36 0.013
37 0.0063
38 0.012

s foot |

40 "0.01 3 |
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[0544]
[Table 2-3]

:‘.xam- inhibitory
ple activity
No. IC,, (M)

4 0.0072
42 0.0034
43 0.0046
44 0.0081
45 0.011
46 0.011
47 0.012
48 0.0069
49 0.0051
. 50 0.0064
51 0.0057
52 0.013
53 0.01
54 0.0075
__55 0.021
56 0.01
57 0.011 N
58 | 0.017 |
59 | _0.012 R
60 0.017
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[0545]
[Table 2-4]
Escam~— inhibitory
ple activity
No. ICy, (M)
61 0.0066
62 0.0092
63 0.0083
64 0.0061
65 0.013
66 0.0064
67 0.0076
68 0.0098
69 0.013
70 0.0089
71 0.011
72 0.011
73 0.0077
74 0.0057
75 0.0091 T
76 0.0083
77 0.011
78 0.0089 :
79 0.006; _—i
80 0.0098 -

29}
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[0546]
[Table 2-5]
Exam- |inhibitory
ple activity
No. IC;, (uM)
81 0.0075
82 0.0049
83 0.0071
84 0.011
85 0.0075
86 0.0095
87 0.0077
88 0.0087
89 0.008
90 0.0067
92 0.0087
93 0.0078
94 0.0088
95 0.0085
96 0.0067
97 0.0066
98 0.0075
99 ! 0.0061
100 | 0.008t1
_1 01_ 1 0.0064__
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[0547]
[Table 2-6]
EET— inhibitory
ple activity
No. 1G5, (M)
102 0.0071
103 0.018
104 |0.015
105 0.017
106 0.02
107 0.019
108 0.018
109 0.021
110 0.023
111 0.02
112 0.019
113 0.013
114 0.0081
115 0.012
116 0.0096
117 0.0094
118 0.013
f 119 0.011
120 0.015 R
121 0.016
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[0548]

[Table 2-7]
Exam— |inhibitory
ple activity
No. IC;, (uM)

122 | 0.019
123 | 0.027
124 | 0.015
125 | 0.011
126 | 0.0073
127 0.014
128 | 0.019
129 0.012
130 | 0.013
131 0.013
132 | 0.0091
133 | 0.0074
134 | 0.016
135 |0.012
136 | 0.011
137 | 0.0086
138 | 0.011
{139 | 0.012
N _140_ E 0.0058 o
141 0.008

0.012
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[0549]
[Table 2-8]
Exam- |inhibitory
ple activity
No. ICy, (M)
142 | 0.0064
143 | 0.0069
144 0.0077
145 | 0.0056
146 0.0059
147 | 0.0083
148 | 0.0098
149 | 0.0059
1560 | 0.0061
151 0.0054
152 | 0.0059
153 | 0.0058
154 | 0.0073
155 0.01
156 0.0046
157 0.029
158 _ _--(~).0054
1—59 _?.-0.0066
160 0.0061
161 _ 0.0078 |
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[0550]
[Table 2-9]
Exam- |inhibitory
ple activity
No. IC,, (M)
162 0.0071
163 0.0077
164 0.0065
165 0.0074
166 0.012 _
167 0.01
168 0.0058
169 0.012
170 0.012
171 0.016
172 0.014
173 0.016
174 0.014 N
175 0.0095
176 |oooss |
177 0.017
178 0.02
179 , 0.019
180 I‘ 0.01
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3W. 0099 3110, 0097 3120.5'12 3130, 0037 3140, 0079 3150. 0088 0558
TabJ.e--471 pI. Nory i0O"M 316 0,012 317 0.0098 318 0.0085 319
0, 0058 320 0.0094 321 0.007 323 0.014 05591

[0551]
[Table 2-10}]

Exam- inhibito;;m
ple activity
No. ICq, (M)
182 |0.0097

183 | 0.01

184 | 0.006

185 |oots
186 | 0018

187 | 0.019

188 | 0.018
180|002

190 | 0.011

191 {0012

192 |0.015

193 | 0011

194 | 0.0082

195 | 0.0059

196 | 0.0067

197 | 0014

198 | 0.0057

199 | 0.0084 _
' 200 | 00096 :
:i 201 | 00095 _E
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Tabl e 2-13] Exanple inhibitory aptivity EC'(idic 327 0,00S9 328
0, 0071 329 0.0D61 330 0, 0064 331 0,0093 332 0,012 333 0,0075 334
0, 0091 33S 0,009g 336 0,0072 337 0,017 33S 0,0071 353 0, 013

[0552]
[Table 2-11]

Exam~ | inhibitory
ple activity
No. IC;, (M)

202 0.013

203 0.013

204 0.013

205 0.013

206 0.0059

207_ ‘ 0.024

208 0.012

209 0.012

210 0.023

21 0.016

212 ;01 4

213 0.015

214 0.016

217 0.0053

218 0.0065

219 0.015

220 | 0.0068

221 0.0084

222 6.0065_- -

223 0(;2 -
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354 0.0080 3550, 0066 3:Y9 0,03 39

[0553]

[Table 2-12]

Exam~ |inhibitory

ple activity

No. IC, (LM)
224 0.0073

225 0018

226 0.013
227 0.013
228 0.011
229 0.012
230 0.069
231 0.011
232 0.015
233 0.0064
234 0.018
235 0.016
236 0.013
2317 0.013
238 0.018
239 0.016

i 240 0.052
2 oo |
242 0.013
243 0.0076

rli;T:C73 0,01.2 339 360 0,011

259



Exanpl e:

tory a ct v.i

[0554]
[Table 2-13]
Exam- | inbhibitory
ple activity
No. IC;, (M)
244 0.074
245 0.0081
246 0.0084
247 0.01
248 0.014
249_ 0.012
250 0.017
251 0.011
252 0.0092
253 0.0077
254 0.0076
255 0.009
256 0.0082
257 0.0091
258 0.0093
259 0.009
260 0.012
261 [oo11
262 0.01
263 __0.£

ty 1C(;

(13N)

260

3
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362 001. 0" 070" 010r" 00OO0'I 9001;,2000820000
0860014 6-3 C 4

[0555]
[Table 2-14]

Fxam~ | inhibitory
ple activity
No. IC5, (UM)

264 | 0.0085

265 |0.0093

266 | 0.011
[ 267 |0.011

268 | 0.015

269 | 0.0094

270 | 0.0095

271 | 0.011

272 | 0.0089

273 | 0.014

274 | 0.012

275 |0.014

276 [ 0.016

277 | 0.012

278 | 0.0099

279 | 0.0063

280 | 0.016
!| 281 | 0.016 -'
il?z_ | 0.015
283 |oots |

261



3

65

[0556]

382

[Table 2-15]

Exam— inhibitory
ple activity
No. IG5, (4M)

284 0.011

285 0.011

286 0.0078

2817 0.008

288 0.0088

289 0.01

290 0.014

291 0.0087

292 0.0073

293 0.0096

294 0.011

295 0.012

296 0.019

262



383

384

[0557]
[Table 2-16]
Exam— | inhibitory
ple activity
No. IC;, (uM)
297 0.02
298 0.009
299 0.0098
300 0.009
301 0.008
302 0.0099
303 0.0058
304 0.0091
305 0.0095
306 0.01
307 0.011
308 0.013
309 0.0088
310 0.0099
31 0.0097
312 0.012
E 313 0.0097
314 0.0079 _
-_31 5 0.0088
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385 3 99

[0558]

[Table 2-17]

Exam- inhibitory
ple activity
No. IC,, (UM)
316 0.012
317 0.0098
318 0.0065
319 0.0058
- 320 0.0094
- 321 0.007
323 0.014

264



333

. 339

[0559]

[Table 2-18]

Example | inhibitory activity

No. ICs (uM)
327 0.0059
328 0.0071
329 0.0061
330 0.0064
331 0.0093
332 0.012
333 0.0075
334 0.0091
335 0.0098
336 0.0072
337 0.017
338 0.0071
353 0.013
354 0.0080
355 0.0066

L ;56 0.0089

B 357 [ _0.0073
358 0.012

B 359 0.0048
360 g 0.011
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[0560]

[Table 2-19]

Example | inhibitory activity

No. ICso (uM)
g6l 0.015
362 0.010
363 0.0087
364 0.010
365 O.&iZ
382 0.0087
383 0.0079
384 0.012
385 0.0082
386 0.015
387 0.011
388 0.0086
389 0.014
391 0.024
392 0.011
393 0.015 |
394 0.014

B 395 0.010
396 0.015
397 0.019

[0561]
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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 nucleoside reverse transcriptase inhibitors
(zidovudine, lamivudine, tenofovir), non-nucleoside reverse
transcriptase inhibitors (efavirenz) or protease inhibitors
(indinavir, nelfinavir) and test substance A and the like are
evaluated using CEM-SS cells infected with HIV-1 IIIB by XTT
method.

In addition, the effect of combined use of three agents
of test substance A, zidovudine and lamivudine, or test
substance A, tenofovir and lamivudine, and the like is
evaluated.

[0562]

Prior to the combined use test, ICsy and CCsy of each
medicament alone are measured. 5 concentrates of medicament A
and 9 concentrates of medicament B, determined based on these
results, are combined to evaluate the effect of combined use
of two agents. For combined use of three agents, a high
concentrated medicament B and a medicament C are mixed and
medicament A and concentration thereof are combined for
evaluation.

The test results of the test substance and concomitant
drug alone or in combination thereof are analyzed based on the
programs of Prichard and Shipman MacSynergy II version 2.01
and Deltagraph version 1.5d. A three-dimensional plot is drawn
from % inhibition at the concentrations of each combined
medicament, the obtained from 3 times of tests, with 95% (or
68%, 99%) confidence limits, and the effect of the combined
use 1is evaluated based on the numerical values of HMZ%
calculated therefrom. The criteria of evaluation are shown in
the following.

25

Definition of interaction M
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019 Experinmental |Smanple 2 Eval uation of antiviral
activity The effect of oonbi nog use of the conmpound of the
present inxtention and existent anti-H V agents can be determned in

the fol | oWwngdmNREehergistic adS0bnexanpleygothe effect of conbined
use of two agents from ezastent nucl eoside reverse transctiptese

i nhibitors Sl(lﬁlﬁoﬁ)’@leﬁglsltém vadife, tendtovir)i0ton -nucl eosi de

reverse ttapschgptased;phibitors. (e.fa.;sd,-,cdfn: T or protease
inhibitors (Lc:di:m's: M, nelfgnavir)

and test Stﬂis'iIGéZrtc@nAaSbndSthe btkeoar e Ibkevaltdted. using CS2. M -SS
cellsmfe LLIB I n addition,
the effedt Csttqf?mgo g&“” leaf:E¥%Ié ager%t]gd)of test substance R

zi dovudi no [arvd3l1am vudl ne, or test substance A, tenofovir and
| arivudine, and. the like is_zs_evaluated [0562] Prior to the

combi ned usEPEedfented 6%analecs - Mebriotl e it st Cdrerite sl one are
measur ed_ @&@%qatsma%%mhegdtgéﬂnm A and &&fﬁ%{yrat es of
: a

medi canent B. det er mi ned : on these results re conbined to
eval uate the efféétveésf megnbsweel @éehmftantcwo ayentls .sgeariescdnbitned use

of tree ed rrel B and t

C are mlg(eﬁl% gg?}gﬁ?Q coen%oe% ‘hatio {Iheé}eé((?f’ 2\’8 gjléﬁﬁvg‘é@ mg
for eval uatph:@ﬂl,eln/mL) (The QEStand%mﬁﬁ—@néﬁ&ﬂ@tsﬁtm %%%z%ﬁ@
concom t ant isfgg al zge or in conbination thereof. are anal ysed

on the proéf 6f PP EhERbAMA- Shi prieh NacEyHeH P iidey ghsisena tarnd o - 2

Del t agrap: hiyensi;oncbidAst breepdi fensi onalmp) Qﬁag}rﬁeéirmﬁlfo%md"@ 13.2
inhibition at: the concentrations of eaoh conbi ned ...
nbdi cantmt MY helatbaenédrfivopndte i delsydfodestss: viitth 195%) (o(r506].|&% are

oval uat €0, BaGeA SR the! Plnur i EaT VAN e R A ATt neTery . e
criteria ofiL)evahdahi@adaretishowedn §Lh:%1‘f&@idé3V\62ngl’L 35 sSeflivait i oh
c:-f: interaction Strong synergstic action
acetonitrile containing 0.5% DMSO. After incubation at 37°C
for 0, 10 and 60 min, acetonitrile containing formic acid
(final concentrated 0.1%) is added and the mixture is
20 centrifuged. The test substance (unchanged form) in the
supernatant is measured by high performance liquid
chromatography/Mass Spectrometry (LC/MS). The residual ratio
(3) 1is calculated from the obtained measurement values
according to the following formula.
25 residual ratio (%) = amount of test substance after incubation
(0, 10 or 60 min)/amount of test substance at incubation 0 min
x 100
Preferred as the compound of the present invention is a
compound with a residual ratio at 60 min later of not less
than 40%, more preferably not less than 60%, further
preferably not less than 80%.
[0564]
Formulation Example is given below. This example is merely
for the exemplification purpose and does not limit the

35 invention.
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Slight synrgistio action45) - +100 Additive action5-130 Slight
antagoni stic. action-51 - -100. ..,5 Strohg antaionistic action<-1.00
[ 08631 Experinental Exanple 3 Metabolism stability test Metabolism
stability test, ho:kibveF éﬂr%lreosone Li ver ndcrosbnme of. human cr.

ani mal species (Hat or '\){ nkey) (manufactured by Xenotech LLS

; Lenexa, :((8,) USAppuRd of HeoreienlM.) (2,5 1211 ahd WNADPf |

-generati ngb)S)i%%%mScoenzyrre solution (p-nicoti nggi de adeni ne

di naci eot i de phorrpﬁa?e:. 5,2 TM D -glucose -6 -phosphate 13,2 nb(1,
magnesi um (@hl epirdestd8¢2 ml8, gl ucose -6 -phosphat egdehydt ogengse
1,8 UrnE) (50 AL) are Fs suspended. _in_100 nmM pot assi um phosphate
bsffer (pH (7)4sogaymgcarboxymethyleeidglGgith a teé?. Yubst ance (2

th.1.) diss@lvedqhpsacetonidridee containing 0,5% SMSQ, After

i nchbati on at 378 for 0, 10 and 60 m n, acetonitrile containing
fcm.;. A c. acidThf paticeneentrasedi 0(a), . tb) )and @beddard thef (d)
mxture is 29 ,GentLif %Q%H’W%QS teﬁhé&'bfﬁ anca,d %ci‘?ggc%%%fa%re@. ' Bhe
t he super natant 1§ nmeasured y ff gh performance |1 qui

cr omat cgr aphy/aNassl Spectieretry filxedrySS).1The sesiduanda dt ico (99 (d)s

calcul ated fromthe obtained measurenent. val ues. according .to the |
fol | owi 1§ PO PFPeessed ?gtPeE?BiﬁFsr‘éﬁ}b ?%gb}%fﬂtﬂmfn gstto give

subst ance afpiper tizpoubat Lapn( Qongagﬁi@? m )4 aspund) of test substance
at. incrbation O mn x 100 Preferred as the conmpound cf the

present i n/éntisériiies Areenpeanditwith a residx;ii rat'imat 50 nmin
i nter of nr[%t56l5§ss b than 40% nore preferably not |ess than 60,

further preferably not | ess than 30%, (05641 Formial ati on
Exanpl e i s gi venThel ownpdhingsexanphe psepenel ynfortidre show a high

exenplificatian .purpose _and does net |jmt,the as: invention.

For mul atlisor?nlg%gﬁ%ioé%( §fté&3f&)ﬁga@sﬁxgﬂ%l 195907 (b) |act ose, 50 q

(c) cern. starchrhdrared), sedbym eanpexyaet byh ced Inddisedderd { @ffective
magnesi um st earetel g The entite anmobunts of (a), (b) and (c)

and $0 q offqdl TAFESKAERdEd WEhPWaPey adr el i nr vttt AIDS, as
gyl Lo ThEAOLALRRO 0L AL o0 0 FRXO WAL Il (ot 0
1300 t abl ettheeddlkecohbaiinongnlBIyioftegaysei nduhtiiaty Appliciahil i iy
L508] e arpaiete r5 PR gaRRE Sty e BLERCRLnLEVERL] SrP R P SR
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 medicaments safe for human body with a fewer side
25 effects.
Sequence Listing Free Text
[0566]
SEQ ID NO: 1: Donor+ chain for HIV integrase activity
measurement
SEQ ID NO: 2: Donor- chain for HIV integrase activity
measurement
SEQ ID NO: 3: Target+ chain for HIV integrase activity
measurement

SEQ ID NO: 4: Target- chain for HIV integrase activity

35 measurement
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Therefore, these conpounds can be nedi canents effective for, for
exanpl e, the prophylaxis or treatnment of. AIDS, as integrase
inhibitors, attiviral agents, anti-HV agents and the |i ke, having an
H)" integrhse inhibitory acti.vity. Imj5i2<(, addition, by a
conbi ned use with other anti-H V agent (s) such as protease
i nhi bitor, reverse transcri ptase inhibitor and the like, they can be
not e effect ti,- rth r nhor
activity' s ée/%]??cl.] ﬂ‘%’?’é%‘raarepg %e§£§§r be meP ci;énemi PO Ixu a r[I]
human body ot teh pma‘rmm:reu&udelzgv ettebtsplSeeyaehchetdst, ng Fat eﬁol'Rea«ie
[ 0566] }?c‘% ) ACY, Doncre ,yhA3in for HHV SEQ ID NCH . O fliV
-|ntegra§et ty EQ IDNCH3 . Targetr.,- ch.-3in
tore.:*activity me: , : so- f ment SE, 0|-| ).UTO NO. integrase 1. dains
[Claim1l1l .2; conp d. represented. lowng formula [I] or a
pharmaceutical | y ¢ table § a solvate a theredlh OH0
10-, '-' y-Ngwhe R (11 aal kiyl . rloup pti¥onal |y Isjubstituted bs.
t he same or (R} ) ue seI ect e[i from (i)
G C. 3".s. cycloalkyl(yg p, gr Bup, cybl oal kyl group, or
(3) a satur ated nonocycli t erocyBant Rgroup contai ni ng, h, besides
carbon atom 1 to 3 heter?ﬁ atons selected from a nitrogen atom an
czygen. ataomeandra sulfur atoom R2" R3, R4 and R5 are the sane or
di fferent aqu,gach is (1) a. hydrbgen atom

1

(1) a Ci-¢ alkyl group opticnally substituted by the same or
10 different 1 to 5 substituents selected from
(1) a Cz_g cycloalkyl group, and
(11) a Ci-¢ alkoxy group,
(2) a Cs-g cycloalkyl group, or
(3) a saturated monocyclic heterocyclic group containing,
15 besides carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom,
R?, R®, R* and R® are the same or different and each is
(1) a hydrogen atom,
(2) a carboxyl group,
20 (3) -CO-NR®RP wherein R?* and R® are the same or different and
each is

(1) a hydrogen atom,

(i1) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the
following group B, or

(iii) a Cs-g cyclealkyl group, or

R* and R® optionally form, together with the nitrogen
atom bonded thereto, a saturated monocyclic hetero ring
optionally containing, besides carbon atom and one nitrogen

30 atom, 1 to 5 hetero atoms selected from a nitrogen atom, an

oxygen atom and a sulfur atom, and optionally substituted by
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(2) a carboxyl group, 2:2 (3) -CC -NR Rh wherein 1T-1h and Rh are the
same or different. and each is a hydrogen atom
al kyl . group optionally substituted by the sane: or differeht 1 to 5

suksti tuentt?neS@aﬁl@t @Q‘ firepet-bet f ol { W ngugHcien ckls ,seQlected )f rdn03.18

cybl eal k- 1fgrou and RN opticJiw?,,Lly forat

t oget her MAFH-PWénﬁlﬂFGQEnBaton1bonded thereto, a satrunateh
noncosiro hetet EEQ9a9R9h08§6 ﬁ SOM AL NG, < Laphonpat am, and.
one nitrogen atc .(,,erc atons se ecte froma. nrtxcoon

atom an oﬂyééﬁran@nﬂahd é sub$nlt@&mﬂﬁ1Sﬁkbqnﬂd(ﬁnﬂm1¢h§uﬁgﬂdpwu@@ by
the gane, ory glffgregg | to 5 substitnents selected fromthe foll ow ng
group E, al kyl group optionally substituted by the sdne
or different)l at eyansubstippents sel ected. fromthe follow ng group
A, or (5) a cyanb group, R2 anbor R 3 and R5 optionally form

t oget her wi°th the earboi.) atom bondeci thereto, i) G3)))3

cydl oal kbne? ofgigd, &.9atugalesh mRRQRYGhI @%&ﬁrbtébeghgﬁnﬁﬁtﬁn£ﬂe
besi des egrbun atbm | to 6 hetero atogr() selected froma nitroen

at u. me, anC§%9g@na§Pmnb9hdeé thefdiur, atom wherein R2, R3" Rl and.are
not hvdr, 2 ?t ogg §% %angangr istime, R is al kyl
i onal'fy subs i

dr oup op ured by tne saw.:: or different I. to 5

hal ogen atadﬁ a(Ehtarﬁted mbk@aYCIﬁmnHEtdﬁﬂ(nﬁﬂgéﬁdﬂﬂaﬂMﬁn@ka@ahwﬁb
group, Y. E % nitr %t%ﬁ} mis an in&gger of | to 5, and

when mis Sﬁr At'egé&rMof tPo RER 8aERs| RFLfay be tRB §aﬁét6Pgen atom,
di fferent, a@ngxygehsa@am|Qﬁ@ggrs@ﬁfdrték6h group A?. vnerein Ak.' and
RI-Y2 are the same Or d| |n|%r )t and eaen 1 S (i) a.. hydrogen

at om wherein R%, R ’ R araqik ageoup toptyidengarnyasobst ft utled pyme
the same, o%lgbfferent 1to5 substltnents selected fromthe foll ow ng
gtoup E, or

R® is

(1) a Ci-s alkyl group optionally substituted by the same or
different 1 to 5 halogen atoms,
(2) a Ci-g alkoxy group,
20 (3) a halogen atom, or
(4) a Cs-g cycloalkyl group,
Y is
(1) CH, or
(2) a nitrogen atom,
25 m is an integer of 1 to 5, and when m is an integer of 2 to 5,
then each R® may be the same or different, and
n is an integer of 1 to 3,
group A:
(a) -CO-NRMR™
wherein R™ and R™ are the same or different and each
is
(i) a hydrogen atom,
(11) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from the

35 following group B, or
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acycl oal kyl group, or Rmand Nform together wit.h the nitroge0. atom
bonded thereto, a saturated nbnocyolic hetero ring optionally
cont ai ni ng, besides carbon atom and one nitrogen atom | to 3 hetete
atons sel ected froma; njtsroge <%R9Q91@n10 ygen atem and. a sul fur

atom and optional {T;(/A%su);)stiq%u e ,byat hg s)grre gr different 1 to 5
substituents sel ectdd ErénRtheptobhow ngfgrouptegettyr avithydroxylitrogen

, ? d)_a?_alk I , "
oroub. () s EET U RE e s S e e
hybr ogen atopmiofiail)l yacehiraifhinal kiydscdeups;aabdkylatecar konylongr oup,rcafen
i | kyl -sulf i RA- d R sc" ti [
{ i na t BoStEr Wi R PhachE PP BB S TR | S that S5 Fatahe n

ring optionaklyncertal BhAda €1 shdes: saboatem and one fidsiageited by
at...,m, |I. to 5 hetero atOV5 selected froma. nitrogen ato.3: an
oxygen at ofheandig sul Phiffeacom I andd opth dnal s suRstigaiesd Typm ther

2 0OXO groups, : rboxyl group, 0-1) a C. -H:F. alkyl -suifonyi
group, and&%(]"l])()g’)amg §E$P8-§érbonyl group; grcfp 3: C 3.) 3. hydroxyl

group, 33 (b)) a Gzdr6xalbexyugroup, al kexyal kyl. group (4)
a.cycl oai kyi .group, a e) an. ase gxoup, [Caim 23 The ocnpbund
acbcr di g t((?)caagm%,‘ﬁ%ﬁ%?’e?ﬁoﬁPkyl Troop optionally substituted by

the sanme or(gdi &f erenti1koxi,osubstitaeptsrsebected from
(e) a cyano group,
(£) ~NR23R24

wherein R®™ and R™ are the same or different and each

15 1is
(1) a hydrogen atom,
(1ii) a Ci-¢ alkyl group,
(iii) a Ci-¢ alkyl-carbonyl group, or
(iv) a Ci-¢ alkyl-sulfonyl group, or
20 R™ and RM optionally form, together with the nitrogen

atom bonded thereto, a hetero ring optionally containing,
besides carbon atom and one nitrogen atom, 1 to 5 heteroc atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, and optionally substituted by 1 or 2 oxo groups,
25 (g) a carboxyl group,
(h) a Ci-¢ alkyl-sulfonyl group, and
(i) a Ci-¢ alkyl-carbonyl group:;
group B:
(a) a hydroxyl group,
30 (b) a Ci-¢ alkoxy group,
(c) a Ci-g alkoxy-Ci¢ alkyl group
(d) a Cs-g cycloalkyl group, and
(e) an oxo group.
[Claim 2] The compound according to claim 1, wherein R!' is a C;-

35 g alkyl group optionally substituted by the same or different 1
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cycl oal kyl group, and (.1.1.) aal koxy group, O a.
phermaceutically acceptable salt thereof, or. a solvate [[: thereof.
[(1'.1,-Ez..iin. 3; The conpound according to claim?2, wherein Rl is

a 6 al kyl goupsuGktatcpbntsFiéledftq([seonmautically acceptable salt.
thereof, or a solete. Caim4; The conpound according. to claim 2,

wherein Rl is e s a(k)yla Greupvsdbstitit 8408y agyel oal kyl group, or a
phar maceetiol ly accept sal_t or a solvate thereof. iCcim

5; The conpound accord>| %lg%to (?Ilzgo%%rlggmhgr ein Rl is a cycloalkyl

group, or arphaphaceatecaltylagceptablaosaldaltthereofeofor ca. aselovakrée

t her eof . Rglhalrmoﬁé The cem..ipoirnd according to claiml, wherein

one of Rb ant RIs where|n Ra and Rb are the sane or d|fferent

and each |qcaa)lma3lmydhegcanpom@maa'¢¢ﬁdﬁ9dkt;d .clgrieup opticerdhl R' is a C;.
substituted t he 2: sanme or different to 5 substituents

sel ect ed flﬁo?nY kgt o‘EﬂEPLE’r ot* aac%aééﬁaﬂu%rcé‘éﬁy gFceptable salt Bhgregh,
optional ly,.fergh;yhegethereyeth the nitrogen. atom bonded thereto, a
saturated. M)OOCytlie hetere ring 25 optionally containinb,' besides
carboo at orfCandmoné Bher obepoatdm teoSiHel ero @roni & selhectdd. X rom a Ci-

ubst Pt o * FETE hEr R RO ER T 65 YaReer Feone o081 it et

from gr ouppharmabeatﬁ)halmpcautepahlbye aceept abkeesa) t& a sollvate thereof.

t her eof . 71 The co n accor CO cl ai m_| ei n_ene of
RR" R'', P#land RS I8°a° aﬁ%r%ﬂb‘ﬂ dbtd"ghal i W\(‘\g&ﬁ'&t"i futed 2 Cs-

by the sang @j}cﬂéi]‘_ﬁ{ﬁr&roxﬂp t Q>15 as@?l%tﬂnialé%ﬁtticﬁﬁll?Cb@gef)EQngr QHpPL A,

e[-N- or a@;r)lhar maceut i cal I{}:Naccept able salt. thereef, or a solvate
t her eat . ararfol1oThe eenvpoondiesmeedbrding to claim 1., wh, Ed iein

1):.[E 138[%1B§kﬁ°%§t ﬁ%ﬁ&rﬂ%?&g i@@f&%ﬁ@y&aﬁ%p r%%a £ R?,

thereof or a so ere he conpdon accor di ng to
claim 1, wherei mnv irS os acpharirEceutically acceptable salt thereof,

or. a solvate thereof, . 10}, The conpound ac to claim
O %y S0l vate thersol s il Tl The comound acerding Lo Slalml .
thereof., lo or at spl vaatyg,dﬂwe@pfa,tog adm 11] The conpound achordi ng -
to clalml wherein Tr:. is | 2, or a. %armacebtlcadl

e}

accept abI e salt theftiof.a Cors a’rllsl@llvatr@uphép Pnéﬁéb’a'ﬁﬁbsn}fuﬂ'ﬁ@ by the
cftp-. 20 EgﬁeaSQOBQE@QrEQtCia{H1§ sﬂ%g%qﬁﬁéh{E'é%f%cted from group B,

or
(1ii) a Cs-g cycloalkyl group, or
R® and R® optionally form, together with the nitrogen
atom bonded thereto, a saturated monocyclic hetero ring
25 optionally containing, besides carbon atom and one nitrogen
atom, 1 to 5 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom, and optionally substituted by
the same or different 1 to 5 substituents selected from group
B,
or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[Claim 7] The compound according to claim 1, wherein one of R?,
R}, R? and R® is a Ci.¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from group A,

or a pharmaceutically acceptable salt thereof, or a solvate

L
n
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115 or a pharnaceutically acceptable salt thereof., or a solvate
thereof, [Caim 13] The conmpound according to claim1, which is
represented by the followwng formola rE.--)ILL or a pharmaceutically
accept abi e. tyfe@letoft hereof, or a solvate 20 thereof:

diff,,:tnt.,"' 1sel cto. frau) 1.3 3. rj.H cyC|C|II)71(1

aoyci ¢, ai | yiClaiiePdi ANRaCARECUBE . aCCO AR eNq hied safeTor! rdu“ﬂfeefreelm R°ahd a
each is (1), r a ) HUR
optionally su @él t%?g b%gt ep%a?g?r%e%l%?}fjfﬁ}erae%eeﬂta%l% e o ot
substi t uentes selsedtvedef torrgrdup B, (lid) a CG3."s cycl oal kyl group,

or 720 T o el LLm, Lgsehct AN theutig et ombaned ., ey,

cont ai ni ng,crbesictlesmearbencaal gm:andpoael Ai $4 DYeThatam, brt @& hetierQe
atons. selected froma nitrogen atom an ozygen atom and a sul fur
atom and OptSIGAally. substituted by the sane or different 1 to 5
substituent l%%'meqto?dTREOHbﬁﬁBHHdléc&c?&dﬁ%%k% cQuP oRiHanald W is a
substituted by the sane Dr different 1 to sutsstituents selected

f rom gr oup "AtrlyeneirfioR21brR31PhRemanduRb6da ake memlcﬁges@la:t e ratof,
the sanme RsS' is i Lo ". and 20 PE".' is a hydrogen atom
or a hall8gen a or%%va% gg %&?’he corm-...,ound according to chhi.m
13, wherei r[d?,a]ah |13]aTalekybmgboﬂp @ptoﬁ@aﬂnyytcsubmmwtedvmdme nsane,l
or different tosubstituents selected from up A and R31, R41 and
bC are eaclkr 3 rhydr 6ger2alertut2c3l oY %cf)?l%?%%]ceeu?a}]ctalq HleptHble,
salt. theregfiy0 an-sebyate thereof. C aim 15] The conpound
according to claim13, wherein P..21 is a alkyl roial:),. and P3il
andar e eacHCdanwrlédjeﬁhat eATPorng ﬁﬂ@\@ﬁ‘ﬁt@%ttQaﬂ%/lﬂacbepﬂm@DsaltlS 1,

cl ol m 137 Gherorn AADL G S Ky T GRO0” op T onal T3 SUhet 1 Tutod by A6

same or di ftﬂﬁrr@ra)tf | to 5 substituents selected fromgroup A and

R21" R31 a ac dro en ato or a heKrmac tlcally
e ceptanl o SAALT RN PECHPNBGRSG SoreatLIe hep doraim 1 witic

represented by the following formula [I- 1], or a
pharmaceutically acceptable salt thereof, or a solvate

20 thereof:

RE?

[1-1]

wherein
R is
(1) a Ci—¢ alkyl group optionally substituted
different 1 to 5 substituents selected from
(i) a Cs-g cycloalkyl group, and
(ii) a Ci-¢ alkoxy group, or
(2) a Cs_g cycloalkyl group,
R, R, R'"™ and R® are the same or different and each is

30 (1) a hydrogen atom,
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[Claim1T] The conmpound accordin to claim 13, wherein '1-21..11 is a

al kyl group optionally substituted by the sagoa or different. 1 to 5
substitoents selected fromgroup A, Rt is a Ci((; alkyl group, and.

Ric and. RS afegagh a hydrogen ato..(a" or a pharmaceutically
acceptable salt thereof., or a solvate thereof 110 [ aim.1.3] The
conpound accor di ngWh@refLatﬁh BN’ chrESth@p‘ﬁmmJ@dilﬁﬁn% and each is

telfornc.la [I 2 cel caII accept abl e salt t her eof ,
U ot ool &1 & RABIREAAER! Y Bo0eD

or a solvate thereo -i,-R 1 v,/, -
..... ""och.--"NV.- ¢i27.a Cﬂg,alkle@:qup optléﬁelWWeBebBtEtmﬂeﬂlbyEthe

al kyl group optional.l sub sanE or d|fferent
Subat i ¢ uantEtEe |°ett§'a F&ﬁP oot RSt S (ich Yroup B,

al koxy group; Rc and R52 are the sane or diffegbnt and.
each is (1) a hydro?en aton1 C2) wherein R' and R " are the sane or
different and each {&1{i )aapahg/d?%{ié?@ll@tlomroup, or

al kyl group optionag y, trn%%giggapy ﬂ%ﬁﬁaﬁkJ q%( ﬁ%ﬁﬂ“tﬁgtﬂltf%gen

subs(t.itiaents selecte roop. 'acyc group,: or
and Rt optlanumIbpnﬁndnthbmgebhea mhthrahedrmmm@gmnﬂim)hﬂtﬂmdxmmd&ﬁ

t hereto, at ur nticyclic hetetb rin optional | .

bont o1 Ao e o SPRRA LB ibiy nhs See L T aTR b S M A
atoms sel ec‘atmfrlomoasnhteltggana@bﬁm s@he OXy@enr@h om @nt:o@rs Wid, an
atom and optlonally substituted by the sane or different 1 to 5

subst i t nent¥Y§ENe €8l affom GHéGPTraa 13, opnd optionally substituted by
the same or different 1 to 5 substituents selected from group

B, or

15 (3) a Ci-g alkyl group optionally substituted by the same or
different 1 to 5 substituents selected from group A,
wherein R?*, R3®, R*! and R®! are not hydrogen atoms at the same
time,
R® is a halogen atom, and

20 R¥® is a hydrogen atom or a halogen atom.
[Claim 14] The compound according to claim 13, wherein R?! is a
Ci-6 alkyl group optionally substituted by the same or different
1 to 5 substituents selected from group A, and
R*, R"™ and R are each a hydrogen atom,

25 or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[Claim 15] The compound according to claim 13, wherein R is a
Ci-¢ alkyl group, and
R*, R* and R’ are each a hydrogen atom,

30 or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[Claim 16] The compound according to claim 13, wherein R* is a
Ci-g alkyl group optionally substituted by the same or different
1 to 5 substituents selected from group A, and

35 R?, R’ and R°! are each a hydrogen atom,
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(3) a d..6 alkyl group optionally substituted by the sane or
different. | to 5 substituents selected fromgroup A wherein F.
1)-)32, R42 and R52 are not hydrogen atons at. the sane to R63 is a
hal ogen at @ angnhiesmachydr egeny at 6me©f 2181 had ogenratemr, [& al mol9hte
The conpound according to claimla, wherein R42 is - CC-NRaiR t.
wherei n Ra“aRdEORy form together with the nitrogen atom bonded
thereto, agsatuyrated @‘H@%Mﬁ{:b@n@%@é&rcﬁirﬁ'@ £ QY- 1dgnald, yWh'e?celn R*! is a
cont ai ni ng, besi des carbon atom anb one rr::Lcn_i atom’ to 5 heterc
atons sel e€redaflkom aronpt pogennat bm swstld;wlg@h bsattcbm &ramea oguldfififerent
atom and agpti.onal t sane_or d-',fferent 1 to 5
substi tuen'fisttse ecpéa%?rglsd%qmg%oggl%aé Ontlg sz’le gro)JP and. 20
R22 and R32‘ &351 ahylirpgﬂntylat;@ﬂsupg)r aﬁdphar maceutically acceptable
salt thereof,, -a sol vat th reef %CI aim 20) The conpound.

accor di ng. Rtoaé}dal% 15T S ted by the formula, or a
phar maceut icgakl ;Shagﬁseteam@aﬁﬁ a&&eﬁ@@éf@fsap& hSQlosat @t &ers%qfvate
OH Hfiejta 211 The 0O Oeta:,:yl acecorthncj jec, lain |, weit

rece: esc?: thedepy-t he t=eul a or e phe2net,,,,uticeily acceptehl sal t
t hencf. I t her eo np

accordi ng ett%%g% aﬁ%ﬁ 1?5&%@@)@%@;%%@#&@@ ctlhhﬁ"f%r nu(‘)“;lillg%h lsa

: Ther maceutrepakkynaeceptabhe ﬁallowmag ebcﬁrmmlra al 5ol vatee tzhereof :
----- - ---- A14 N ...... ,
pharmaceutically &cceptable salt thereof, or a solvate
thereof:

63

R

64

15 wherein
R'? is a Ci-¢ alkyl group optionally substituted by the same or
different 1 to 5 substituents selected from
(i) a Cs-g cycloalkyl group, and
(1i) a Ci-¢ alkoxy group,
20 R?*?, R*?, R* and R®? are the same or different and each is
(1) a hydrogen atom,
(2) -CO-NR®R®
wherein R®* and R® are the same or different and each is
(1) a hydrogen atom,
(ii) a Ci-¢ alkyl group optionally substituted by the
same or different 1 to 5 substituents selected from group B,
or
(iii) a Csz-g cycloalkyl group, or
R® and R® optionally form, together with the nitrogen

30 atom bonded thereto, a saturated monocyclic hetero ring
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M 13 Clairt 231 The com Dound according to claiml1, which is
represented by the for=la, or a pharnaceutically acceptable salt
thereof, or a solvate thereof: 24] The ce.):r;',lyicnritc,1, whicb is

rpre: =:et-hdoronalily acsaakvahy; ?otbedes@®frboHEdiBind .one nitroged
O 15 25] The conpound accordi ng to claim1, which is
repr em cut te®™ by {Re Of 6EREFE, 2bPMa phAFHBEEUt TRl Y dcCéitralil @ salan

thereof, oro.a530] vate thar ok, 1 N-0.{0n, a8 Adtionally substdNed by
"Oft; [Caim26] The conpctnd accor%| ng to claimil1, which is
repr esent edlisy selve foor fulfacrental phab nadesititcatits astepttalyl  sal tgroup

t her eof , 5orB,a Osrol vate thereof:

(3) a Ci-g alkyl group optionally substituted by the same or
different 1 to 5 substituents selected from group A,
wherein R??, R*?, R*? and R® are not hydrogen atoms at the same
time,
10 R® is a halogen atom, and
R®® is a hydrogen atom or a halogen atom.
[Claim 19] The compound according to claim 18, wherein R* is -
CO-NR?R® wherein R® and R® form, together with the nitrogen atom
bonded thereto, a saturated monocyclic hetero ring optionally
15 containing, besides carbon atom and one nitrogen atom, 1 to 5
hetero atoms selected from a nitrogen atom, an oxygen atom and
a sulfur atom, and optionally substituted by the same or
different 1 to 5 substituents selected from group B,
R% is a Ci-¢ alkyl group, and
20 R?* and R*® is a hydrogen atom,
or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[Claim 20] The compound according to claim 1, which is
represented by the formula, or a pharmaceutically acceptable

25 salt thereof, or a solvate thereof:
F

} OH © CHs
o O /L )k )\
\ \/ “k \\ i N “‘\.CHS
\_/ T
\ f) . Pra-- IN. ol ey, »
—1 |
\—N o.
CHs

(Claim 21] The compound according to claim 1, which is
represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:
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AOHCHa OCM.; [Caim?2.711 The conpound accorddn to claiml, which.
is represented by the forrm :Le" or a pharmaceutically accer_table
salt. thereof, or a solvate thereof: - s N rC ai m 28]
The conpoun®l according to claiml, which is represented by the
forstula, or\a pharcaceutic cefgffle salt thereof, or a solvate

thereo.fg he caompound accordlng to claim1,

0]
whi ch is. rgprﬁf nted by nol'e; orci. OGanacentie:.ally
accept abl e /'t her eof . | sol vate thereofz
phar maceuti cal .\ comp N sing' the com-peund according to

any one of cl ai \to/29 or a pharnaceutically acceptable salt.
t.htecd, or a ccaRe nd a ptaffigcesticlly acceptable currier,
[Clafia 311 An anti-11-1V agentthn @onpound according to any. one cdl
to 29 or a pharmacectically acceptaﬁhe salt thexcof, or a soly-ate

t hereof, as an actima ingredient, : -S2] :='",n HV intetase

i nhi bi tor QQﬁEHhﬁQQQ-Th@eceﬁﬁBQH&dacé%r&E%§(Hémbﬂélﬁﬂin|%H¥dﬁ'§% 1to
29 or a. pharmaceutically acceptable salt thereuf, or a :solvate

t hereof , agemresgotiedebyi nheelbentla, (20 § Gl mMBFutAraditi adReptable
adent conprj_si.n h' i.t poe r .any cne of clains 1t.c
28 or a phé%%ﬁbga%?gggfl9Ea§cgg%g%€§ g%%%béﬁéreof, or a solvate

t heteof, i cohination wth.Qne gr nepe otter kinds of anti -1-{IV.
active, subst 1 Use of [the conpound according to any
one of cl ai eutically acceptable salt thereof,
or a solvatg t@g eof, fory'thesprodutti orctaf an anti -HV agent,

"”/I///

o)

5 CHs
[Claim 23] The compound according to claim 1, which is
represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:

F

T
S S N\»/J“w
_<%£L O M

10 [Claim 24] The compound according to claim 1, which is
represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:
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s [Caim 3511 Use of the conpound according to any one of clains | to
29 or a phaxmaceutically acceptabae salt threof, or e a solvate
thereof, for the production of an HV integrase [Claim 361 A nethod
for the proohylaxis cr treatnent of an Hit ..fu infectious disease
in. a mammal\, which. corcpriPsSes @drf Gisi stering |I. effective anpunt
of the conpgg:m accoTding ong of clains | to 29 or a

phar maceutifcal | Yy accept Rer eof, or a solvateto said Caim
371 The net ccording to cllaim 36, which further is conprises

adm ni stering. \an ef¥-ecti of one or nore other Kkinds of.

anti -.HV acti ubstances to fhe m.amal, Claim3g: A nethod for
inhibiting ITIV intggrase in a. "Z" all:ELLp which conprises
adstering an. effective anount of Phe compound according to any. one
of crl cnmr 1 to 29 or a. 20 pharnpgetW.ca.l..ly acceptable salt
ahereof, or a solvate thereof, to sald nmexcElal, [Caim39] An
anti-01V comesid ben QQ@CEbhpbﬁhaga&88:&9&#QH94i@£ﬁ9rfU'Hhﬂd%.%ﬁy one
of clairts | to 29 or a p:-.",armaceutical Tv. acceptable salt

t her eof , orre@prsolevate bhetéef foandla:. phar neceutd calliiycaldoeptcabingable

carrier. £t E%EQe%Ql érphagggggyéigﬁérgggposition for Lnhibiting

Hit integrase, conprising t he conpound according to any. one of

clainms to or a oh::Tl:nac gtic LLLycﬁcceptabIe salt 1.1lhaeof. UL

6. and a phary piapj e LClalm 411 A commercia

packse 0, -)porlsing thepphe ce ichlggfposition according to claim
erewiHzh, which states that the

phar maceut i onposi tion can lor should he used for treating- [Caim

421 A kit conprisin | composition accorciing to

claim 30 and a wri cn} tter acsom atcd therewith., which. ntetas

that. the phexmaceutiimal conposition aaé; or -.=.33-1old bmuntd. for

treatingsH V. SEONENCE LT STI NG <110> déple: Tobaoco <In 1, 3, 4,

Rvi EIl RAMYDRO- 2H- PN | ft 2-d, PYRATANE DERi VATi VE ANS USE OF THE

SAME AS ni ilﬁ’f‘E‘Ng%éE;F@ 661B5E K 3677 4P 20410- 7ﬁ<§€‘£§% 13

2010- 02- 26 ;é&@aeﬂsealbg:sezasfs;ﬁ&ra,20494439%@1@%%@11@ RALEIEN

vere G fl

salt thereof, or a solvate thereof:

=

10 [Claim 27] The compound according to claim 1, which is

represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:

1 OH O CHs
&'/)_—_ \ O - 'L i~ l
N— \O/\CH3
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<210> 1 <211> 32 <212> DNA <213> Artifioili Socucocee <220> <223>
Donor Aftie otrand for Activity dotorm nAtion. of 1,' MAtegrAAA <400>
1 acoottTT4g ecAgt gt gge AAAtot ot ag oa32 <210> 2 <211> o: <212> DNA
<213> Art Mi@:ai3ewugr iteee cs2202n822320Panes b nuiss ot randsHiem ael klty
dadrm nalion of ein integnso <400>_2 dotgotnog dtT:ttooacA tor: Lae: Ea

g3l <210> FERPESUGEDY2ENPNACEDTSS, APT | T i DT Bevtiome < @scerpgple

Tar get pi uesgtr end fof- Act1it ¥ dht ALnipate 9. of on integraeo <400> 3
t g000eogn e cedot t 000t 20 <210> 4 <211> 20 <212> DNA. <213> Artil Mi d:

Scoounoo <2R0>
OH © CHs

CHs

5 [Claim 29] The compound according to claim 1, which is
represented by the formula, or a pharmaceutically acceptable

salt thereof, or a solvate thereof:

F
OH O CHs
O W N/[\CH3
S Y N\/\/CH3
\
. 0
W 0H,

[Claim 30] A pharmaceutical composition comprising the

10 compound according to any one of claims 1 to 29 or a
pharmaceutically acceptable salt thereof, or a solvate thereof,
and a pharmaceutically acceptable carrier.
[Claim 31] An anti-HIV agent comprising the compound according
to any one of claims 1 to 29 or a pharmaceutically acceptable

15 salt thereof, or a solvate thereof, as an active ingredient.
[Claim 32] An HIV integrase inhibitor comprising the compound
according to any one of claims 1 to 29 or a pharmaceutically
acceptable salt thereof, or a solvate thereof, as an active
ingredient.

20 [Claim 33] An anti-HIV agent comprising the compound according
to any one of claims 1 to 29 or a pharmaceutically acceptable

salt thereof, or a solvate thereof, in combination with one or
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<223> Targot Adnuo ettdnd for Aanity dotorm nation of 11M4 1itegrAso
<400 4, Agtgaattsg coottggtos20

10

5

20

25

35

more other kinds of anti-HIV active substances.

[Claim 34] Use of the compound according to any one of claims
1 to 29 or a pharmaceutically acceptable salt thereof, or a
solvate thereof, for the production of an anti-HIV agent.
[Claim 35] Use of the compound according to any one of claims
1 to 29 or a pharmaceutically acceptable salt thereof, or a
solvate thereof, for the production of an HIV integrase
inhibitor.

[Claim 36] A method for the prophylaxis or treatment of an HIV
infectious disease in a mammal, which comprises administering
an effective amount of the compound according to any one of
claims 1 to 29 or a pharmaceutically acceptable salt thereof,
or a solvate thereof, to said mammal.

[Claim 37] The method according to claim 36, which further
comprises administering an effective amount of one or more
other kinds of anti-HIV active substances to the mammal.
[Claim 38] A method for inhibiting HIV integrase in a mammal,
which comprises administering an effective amount of the
compound according to any one of claims 1 to 29 or a
pharmaceutically acceptable salt thereof, or a solvate thereof,
to said mammal.

[(Claim 39] An anti-HIV composition comprising the compound
according to any one of claims 1 to 29 or a pharmaceutically
acceptable salt thereof, or a solvate thereof, and a
pharmaceutically acceptable carrier.

[Claim 40] A pharmaceutical composition for inhibiting HIV
integrase, comprising the compound according to any one of
claims 1 to 29 or a pharmaceutically acceptable salt thereof,
or a solvale Lhereol, and a pharmaceutically acceptable
carrier.

[Claim 41] A commercial package comprising the pharmaceutical
composition according to claim 30 and a written matter
associated therewith, which states that the pharmaceutical
composition can or should be used for treating HIV.

[Claim 42] A kit comprising the pharmaceutical composition
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according to claim 30 and a written matter associated
therewith, which states that the pharmaceutical composition

can or should be used for treating HIV.
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<110>
<120>

<130>

<150>
<151>

<150>
161>

<160>
<170>
<210>
11
212D
<213

<220>
<223>

<400>

SEQUENCE L[STING
Japan Tobacco Inc.

1,3, 4, 8-TETRAHYDRO-2H-PYRIDO[1, 2-a]PYRAZINE DERIVATIVE AND USE
OF THE SAME AS HIV INTEGRASE INHIBITOR

091655

JP 2010-043567
2010-02-26

US 61/339729
2010-03-09

4

Patentln version 3.5
1

32

DNA
Artificial Seguence

Donor plus strand for activity determination of HIV integrase

1
acccttttag tcagtgtgga aaatctctag ca 32

<210>
Q211>
212>
213>

<220>
<223>

<400>

2

31

DNA

Artificial Sequence

Donor minus strand for activity determination of HIV integrase

2

actgctagag attttccaca ctgactaaaa g 31

<210>
<2115
12>
Q213D

<2205
223>

<400>

3

20

DNA

Artificial Sequence

Target plus strand for activity determination of HIV integrase

3
tgaccaaggg ctaattcact 20

210>
211>
212>
<213>

<220>
<223>

<400>

4

20

DNA

Artificial Sequence

Target minus strand for activity determination of HIV integrase

4
agtgaattag ccottggtca 20
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