200004885-0 Z8AU&U - ' . DESCRI PTI ON
| NDOLE DERI VATI VES HAVI NG AN ANTI m @?‘ bTﬁ Technical Field.
This invention relates to novel otn I‘{'a gsan nh@&aﬂ byity, in

det ai | i ndol e derivatives having an inhibitory activi ty nst
viral .i ntegrase, and pharmaceutical conpositions containing them
especially anti-HV drugs. 10 Bagkereundol t Anpong

vi ruses, human i munodeficiency virus (H'V), a kind of retrovirus, is

known to cause acquired i mmunodeficiency syndronme (AIDS). The drug for

t reat ment of AIDSis mainly selected fromthe group of reverse

transcri ptase i nhi bINDOSE(DRERIVAHCES HAVINGAN ANTIVIRA). VEFbt ease

inhibitors (Indinavir and the like), but they are proved to be 15

acconpani ed by side effects such as nephropathy and the energence of
Thus, the devel opment of anti-H V drugs having the

resistant vjr
ot her cha E‘Fﬁ ?)]fFlﬁléltl on has been - desired. In the
above circumst ancg,;, iﬁ%ﬁﬁ&x@?e@a@é‘g ﬁo‘%ﬁﬁ&ﬂp\éuﬁﬁs@&vﬁﬁ?&& Bhtid l?alt%@tlwty, in detail

noteworthy, which i's an enzyne relating to t site-specitic 1nsertion of

viral DNA ija8iéle défvativedhaiRgaaEnhibitady ansﬁlmﬁ abdifist afkd ihdgraegs@adr ch for
anti-HV drugs based on said enzyne inhibition activity is perforned

((1) Proc. plarinaceitinal cofipositidcomtainBy, thdf]&pedally 4dtdEHY,drugs. KOURI LSKY P
et al.; (2) J. VIROL. METHODS (NETHERLANDS), 17/1-2(55-61) (1987), F
Barin et al.; (3) Proc. Natl. Acad. Sci. USA 90: 2399 (1993), Fesen. MR
(1993); (4) Al DS V\éekl y Pagi nation: P2 (1990), DeNoon, DJ). Sone

i nt egr }%ﬁ%ﬁ"?&fif’rﬁ recently been reported for exanple, peptide

derivati ves descrAIEB:Igg %B 230%17&,&1@0@ ciency done Y§1r 0080 bF R¥lovirus, is

derivatives descr ATA, and acry erivatives
descri bed |H310W@t83£@5%%9mred immunodeficiency sy€l@idmeO@aDBY,, Tha drligforiticat@ény e,

Khim Geterotsikl. Soedin. 1973, (11), 1519, sone ki nd of indole
deri vat i veof AlBS deseiilpedectedifromtbe gravpef apense tragsctiptase ynhibitore (AZB SA1C, bed.
and the like) and protease inhibitors (Indinavir apd the like), but they are proved to be
15  accompanied by side effects such as nephropathy and the emergence of resistant virus.
Thus, the develo;iment of anti-HIV drugs having the other xhechanism of action has been
desired.
In the above circumstance, integrase has recently been thought to be
noteworthy, which is an enzyme relating to the site-specific insertion of viral DNA into
20 ° chromosome in animal cells, and the reseafch for anti-HIV drugs based on said eniyme
inhibition activity is performed ((1) Proc. Natl. Acad. Sci. USA 61 (3), 1013-1020 (1968),
KOURILSKY P et al; (2) J. VIROL. METHODS (NETHERLANDS), 17/1-2(55-61) (1987),
F Barin et al.; (3) Proc. Natl. Acad. Sci. USA 90: 2399 (1993), Fesen. MR (1993); (4) CDC
AIDS Weekly Pagination:P2 (1990), DeNoon, DJ). Some integrase inhibitors has
25  recently been reported, for example, peptide d;_erivatives described in USP 5,578,573,
tetrahydronaphthyl derivatives described in GB 23064764, and acrydone derivatives
described in WO 97/38999.
Additionally, in the literature, Khim. Geterotsikl. Soedin. 1973, (11), 1519, some

kind of indole derivatives are described, but their therapeutic activity is not described.



Moreover, in US 5,475,109, non-condensed heterocyclic conpounds substituted

W th di oxobut anoi ¢ acid are described to be useful as an anti

i nfluenza viral drug, whose - mechanismof the action is the inhibition
of cap-dependent endonucl ease. 5 Di scl osure of Invention

I'n the circunstance above, the devel opnment of a novel integrase inhibitor
'S d Q% deGikr E{t?s Bl495909, doR BRIk ¥ focidiiedbRPohtsanbitiated wigh f i nd

out that novel |fdol e derivatives have an inhibitory action on

I Nt egr ase, @o@dbeiaBoidaeidire @8scaibbd W Beahseflll 4§ an anti influtp@irablitug, ahose- Hl V

drugs, to acconplish the present invention shown below. 10 (1) A

conpound ofmédhanifsarofith@action is the inhibition ¢#4ap-dependent endonuclease. R

R wherein R is hydrogen, |ower alkyl, cycloal kyl

| ower al kyl, |ower alkylsulfonyl, |ower al kyl carbonyl, optionally

substituted aryl, optionally substituted aral kyl, optionally 15 '

subst i t 8t ed EF0FULE PF IBWGRUOT bt f onal |y substituted aryl carbonyl, optional Iy
substituted Iy i ' kyl,

| subdP it s Ehstnce ghBRl ¢RDclopmaBl bk hiusl lloerp S BILABE

optional ly _ éroary!s ower al koxycarbonyl ,
optional |y Suhsd.i tiegilesstt fiRaRIbks hiVe BRtibdRMdsively to findltThit nivelindole

car banoyl ; RA i s hydrogen, |ower alkyl, |ower alkylcarbonyl,
opti onal | y deuiativésHaed aniyhibitorZCictiom ph irctagdake) and als tsefuitasdintiniral doylgs, -
optionally substituted arylcarbonyl, optionally " substituted

het er oar yi ,espesidibyrenitl-FI¥ diugs; toacewmplishahe arespRiinvensinn Heam bplostibst i t ut ed

arylthio, optionally sybstjtuted arylsulfinyl, optionally substituted
aryl sul*Pony ),Acompo"'“(%#iﬂ%‘hfﬂ %&ubstituted heterocyclyl |ower alkyl, or

optional ly substiguted het erocycl yl sul fonyl ;
R®

wherein
R! is hydrogen, lower alkyl, cycloalkyl lower alkyl, lower alkylsulfonyl, lower
alkylcarbonyl, optionally substituted aryl, optionally substituted aralky.l, optionally -
15 .substituted arylsﬂfonyl, optionally substituted arylcarbonyl, optionally substituted
heteroaryl; optionally substituted . heteroaralkyl, optionally substituted
heteroarylsulfonyl; lower a]koiycarbonyl, optionally substituted sulfamoyl, or optionally
substituted carbamoyl; . _
R2 is hydrogen, lower alkyl, lower alkylcarbonyl, optionally substituted aryl,
20 optionally subétituted aralkyl, optionally substituted arylcarbonyl, optionally
substituted .heteroaryl, optionally substituted heteroaralkyl, optionally substituted
arylthio, optionally substituted arylsulfinyl, optionally substituted arylsulfonyl,
optionally substituted heterocyclyl lower alkyl, or optionally substituted heterocyclyl
sulfonyl; | ' |



"R3, R4, R5, and R6 each is i ndependently' hydr ogen, hal ogen, tri hal ogenated
| oner al kyl, hydroxy, |ower al koxy, nitro, am no, optionally esterified

car boxy, optionally substituted aral kyl oxy, or optionally substituted
aryl sul f onyl oxy; X is hydroxy or optionally substituted

am no; 5 Y is COOR (R is hydrogen or an ester residue),

optional |y substidsutgdpar or I t d I
provi ded that a (ﬁ)hptl%uﬁd %#ude?{elefalc}lﬂls mdeBQﬁdeﬂ'ElgSMﬂgﬁ%&sRéialedaé%ﬁ Fﬁ%rgg%gn

R4 is lowdWAkAIR AroRE 16Wralkary, BBlo0aRInoXod tonBlig bSusYifie@Betbdty, spisaalizHo

i s excluded, (hereinafter referred to as a conpound (j)), a

t aut oner, @nbmqnmlrmh@lmcyna’ldpymmﬂmmbammd dlsudfahyloxyor a hydrate .t hereof.
(2) The corrpound according to above (1) wherein R and R2 are not hydrogens
at the saﬁ%lSthYd@WﬁDmnaélY@@ﬂltFwdl%m&@: defined above). (3)

The ¢ d baqv 1) wh Ri d R2 t.h t

the B Same. 1 ACHABHTR %ﬁﬁéga SR PR P PR SRiSHY Fa O

above). 15 %4%1@“%8&8&9‘9 ﬁ?}flord' ng to any one of above (1)-(3) wherein
83 o | ona

Ri is hydro Yy substituted aryl sul fonyl. (5) The

conpound accor di Rgodi@eEhat 8 REmPbuRDPNG ek lRr, R3)RIMREBURREcH & H})dﬂfg@ﬁeﬂ% is
optionally substituted aryl, or optionally substituted aral kyl. (6)

The conpoungdespen) sethgxy, @r ahlpre Xas hidwrg\emd(Y)s-QAPCilfkcis ekeludial, R4, R5, and
R6 each is 20 independently hydrogen or hal ogen. (7) The conpound
accordi ng t(bereinafter tefprraf &y 29 mecarmourg Mh ndamr,@ramhanwmg@#b' acceptable ( g)

-The co ound acc o apy one of above (1)-(3) wherein X is hydroxy.
(9) Thel %&Bg’o‘i&‘ﬁﬁo{r}o above (1) wherein Y is optionally substi tut ed .

heteroaryl 1&) Q]@ 0, g Coh 1t RV, gl]g ﬁ}g@dnat
het er oar yl (lz)sT]%te gomegr ar?tg%ﬁig'%r@ ?H% (HP ngeq(h:on a?lrlﬁflng ag? %neS nitrogen
atom safod B d RBe£ TIHCOUR ATEAE dbfisbd Hodd)ove (10) wherein said
heteroaryl is tetrazolyl, triazolyl, or imdazolyl. (12) The
conpound aqgThé bgmpanndnaccandingoto atooy €1)(Whered) Rived &2 mr&kinot bydrpgkmganther
optional |y substituted_ar Kl sul f onal ., R2 is hydrogen, optionally substituted
aryl, or ~ same time when X is hydroxy an Y'is COOR (R is as defined above). 3
15 (4 The compound according to any one of above (1)-(3) wherein R! is hydrogen or
optionally substituted arylsu]fonyl; |
(6) The compound according to any one of above (1)-(3) wherein R2? is hydrogen,
optionally substituted aryl, or optionally substituted aralkyl.
(6) The compound according to any one of above (1)-(3) wherein R3, R4, RS, and R8 each is-
20 independently hydrogen or halogen.
(7) The compound according to above (6) wherein R2, R5, and RS are all hy&i‘ogens.
(8) The compound according to any one of above (1)-(38) wherein X is hydroxy.
)] The compound according to above (1) wherein Y is optionally substituted heteroaryl.
(10) The compound according to above (9) wherein said heteroaryl is a 5- or 6-membered
256  ring containing at least one nitrogen atom.
(11) The compound accoi'ding to above (10) whefein said heteroaryl is tetrazolyl, triazolyl,
or imidazolyl. .

(12) The compound according to any one of above (1)-(3) wherein R! is hydrogen or

optionally subs_tituted arylsulfonyl; R2 is hydrogen, optionally substituted aryl, or



optionally substituted aral kyl; R3, R4, R5, and R6 each is independently
hydr ogen or hal ogen; X i s hydroxy. (13) The conpound accordi ng
to above (1) wherein R is hydrogen or optionally substi-tuted
arylsul fonyl; R2 is hydrogen, optionally substituted aryl, or optionally

5 substituted aralkyl; R3, R4, R5, and R6 each is independently hydrogen
or hal ogeny, I sl R4 OPM | d uRs th B3 lor
(14) The co?r%(%%aﬁg %%bggr\ﬁxﬁga? %%yla\tljéovg (13)"’&3?&5?% %Eﬁgﬁgg?%geza%?

phenyl sul f gagen; X is hydpddyonal | y substituted wi th hal ogen; R2 is hydrogen,

phenyl optionally substituted with hal ogen, or phenyl et hyl
opti onal | y ($3)bThe tcotopdund tachrdinggwn abse (B thmgerﬁl 3 hyda@gelarm‘ optior@y ar e
all hydrogens at the sane ting; i s hydroxy is_tetrazoly 15) A

phar maceut isebstitatsdn aefleylioayk Jft i hV%’ge%rs O%Ppné@b’ i s}@spﬁﬁ?@cﬁrghtor awq bSI e

are o b"° subehsmdc LTS R paf B 5o is epententy TapRA B bAEE R ca

t t f 15 ab
(D710 Al SRRy R %‘8‘?%5‘?%3%“9‘%9‘9‘?%)”% composi tion for i nhi biting

i ntegrase wm)crhecwﬁwlﬁa deBRAMRNIBOBEGE By ridirdid Ri0is hydrogeat gHeayRhifedyave

(D-(14). (18) An antiviral conposition which contains the.conpound
accor di ng toptiamllyosubstifutebeith halogen; R2js-Kyli#dgen, Blleny{ dfiondlly substithited with
conposition which contains the c ound according to any one of above
(1)-(14). halogen qzmheppimetey] DPPQPQE’CH“&QN“M@(WEP@&@S%@@F Ralogen; &ijeRy @nd

t t bi t ddi ti t
the i nilg i’géréﬁ pimogr Sy PRy S BiEhEnppn o eisgab |1 A BN 1O

a (1 t t |
::?LrgoEgs (I (g |)0up n?ml &%g&ﬁ do ?8&1&@’3&@@1%%95& 2%3'1%%%11%51; e jhade! e

The terns Wsadative hiMing RESiolp GRithe forarga eXOIHURRE XYY evherBack Aodr ey as
itself or ~as part of (an)other 'substituent(s) neans the sanme unl ess

parti cul ar ldgfinehalioge)ead.the 3-position. The term"lower alkyl" is, for

exanple, a Cl-C6_straight or branched chain al kyl
4 . (16) A pharmaceutical composition containing the compound according to any one of

15 above (1)-(14) as an active ingredient.
(17 A composition for inhibiting integrase which contains the compound according to
any one of above (1)-(14). |
(18) An antiviral composition which contains the compound.according to any one of above
(D-(19).

20 (19) An anti-HIV composition which contains the compound according to any one of
above (1)-(14).
(20) An anti-HIV medical mixture comprising a reverse transcriptase inhibitor and/or a

protease inhibitor in addition to the integrase inhibitor according to above (17).

25 The. compound (I) of the present invention is characterized in that the indole
ring has a group of the formula : -C(O)CH=CX)Y at the 3-position.
The térms used in the specification are explained below. Each term by itself or
as part of (an)other substituent(s) means the same unless particularly mentioned.

The term "lower alkyl” is, for example, a C1-C6 straight or branched chain alkyl |



group, which includes nethyl, ethyl, n-propyl, isopropyl, n-butyl,

| sobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
tert-pentyl, n-hexyl, isohexyl, and the like. A pr ef erabl e enbodi nment
is C1-C4 al kyl, for exanple, nmethyl, ethyl, n-propyl, isopropyl, n-

butyl, isobutyl -and tert-butyl. 5 ' The term "Il ower al koxy" is,

for exanp ngt %@X GliflP 13016 @sORb 91, REANSH3EpANoBropy], n-béiy%%ybﬂﬁ%@o bml ch

i ncl udes et hoxy, n-propoxy, isopfropoxy, n-but - 1 sobut oxy,

sec- but 0Xy1te1tt%fty1bh'-&>@ﬁtyl iSope i, eOpantyl] Soppentyl, (ﬁXI)!exyD*léw&m}lOaﬁd, the like. A

I sohexyl oxy, and the like. A preferable enbodinent is Cl-C4 al koxy,

f or exanpl erefaribiosnbodimbixig C1-C4 alkylhfoqpresporle, miethybresidxy- propybu$qpxgpyl n-

| sobut oxy, tert-butoxy, and the like. 10 The term "cycl oal kyl -
| over al kylbutylsisoljusyl, ané pest- é‘ltyﬂ he above- menti oned | ovver al kyl group

bstityted with ¢3-C6 cycl h Id hyl, .2-
Cyotopr Boyl oty 150 SRR CHISFAIRAYD A 1 Sl o e FELRYY OF BEEyorb Pty

propyl , e h s n Lke.

pref er abI e aék x&d&&lﬁ Wﬂlcgeﬁ@fl des 21,1&){18‘ E&;ﬁ%s%rl%‘ulgoxg qsﬁg%oi’f& glp}flﬁox

for exanpl Qsobﬁi’dikrogé'cqubxﬂ%ﬂéﬂutoxg; ﬁ}?@h%}@PYéoP@ﬁtB}WXy, n-hexyland isohexyloxy,
4-cycl opropyl butyl. : he term "l ower al kylsulfonyl"” 1s, for
exanpl e, a aadithehké. gk priferablesdmbodinehtuis Ch-C4 alkoxyt, fier exbmpls; mmhamnetﬂiokpmer ,
al kyl', whi ch includes nethyl sul fonyl, ethylsulfonyl, n-

pr opyl sul f GrIHOPOXys LROPYAPYETS IHHUsPmsl, lsowﬁbm mr,mtlmyand thediket y| sul f onyl ,

" Sopentlbl sul f onylThe fﬁeraasszf?gaﬁg:ﬁ‘i? i o oSS, HendborEiierbingod lower
erbod mont V0N xp P RH, R %dédcé‘ﬂf’%o%?ﬁ&%%dﬂﬁps B abEoR o 2

met hyl sul f QQMB;I;ropyl ethf! hwby%wpw}yl butht, pEﬁﬂdﬂe&WIf wh ], i @@ﬂﬂ@l@ﬁ?& upfappy!l
an

n-but yl sul fony | sobutyl sul fonyl, sec- but yl su fony ,

tert-butyl eutlélsxyl methyl, 2-cyclohexyl ethylhend therhikel ohepreferdblé embdtimght isi G1-Ch or
exanpl e, a carbonyl group substituted 25 ~w th the above-nentioned_ | ower
al kyl , whi @kl sebsitated wigh pxplopaenydgr exammie:| cyeleprony) methyl, 2-cyclopropyl ethyl,

n- propylcar i SO | carbonyl, n-butyl carbonyl, isobutyl carbonyl,
sec- 1 89918@?5@% 1;Y tert-butyl carbonyl, n-pentyl carbonyl

i sopent ! car bonyims s oRECARARYKAHIGON cxaldBld sRERb) @%ﬁgm%:]bed with

n-hexyl carbonyl, 'iso exy car pre era

gnbodl ment thé Mv@ﬁ@ﬁﬁoﬁeﬂbmwrumﬁl Wrkibh Ghekeded nkgthylstliny® X 8tiglsalfonyl, n-

' propylsulfdnyl, isopropylsulfonyl; n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl,

tert-butylsulfonyl, n-pentylswfohyl, isopentylsulfonyl, neopentylsulfonyl, tert-

20 pentylsulfonyl, n-hexylsulfonyl, isohéx'ylsulfonyl, and the like. A preferable

embodiment is sulfon_yl_ substituted with C1-C4 alkyl, for example, methylsulfonyl,

ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsﬁlfonyL sec-

butylsulfonyl, and tert-butylsulfonyl.

The term "lowei' alkylcarbonyl" is, for example, a éarbonyl group substituted

25  with the above-mentioned lower alkyl, which includes ,methylcarbonyl, ethylcarbonyl,

‘n-propylcarbonyl, - isoprop.ylcarbonyl, n-butylcarbonyl, isobutylcarbonyl, sec-
butylcarbonyl, tert-butylcarbonyl, n-pentylcarbonyl,. isopentylcarbonyl,

neopentylcarbonyl, bert-pentyléarbonyl, n-hexylcarbonyl, isohexylcarbonyl, and the like.

A preferable embodiment is carbonyl substituted with C1-C4 alkyl, for example,



met hyl car bonyl, ethyl carbonyl, n-propyl carbonyl, isopropylcarbonyl,

n- but'yl car bonyl , | sobut yl carbonyl, sec-butyl carbonyl,

tert-butyl carbonyl. The term "Il ower al koxycarbonyl™ is an
carbonyl group substituted with the ' above-nenti oned | ower al koxy,
whi ch i ncl udes net hoxycarbonyl, ethoxycarbonyl, n- 5 propoxycarbonyl,

I sopr Opoxy%tpﬂ@éﬁlbonﬁ' Rith AXHBEE O BV ropy 182 B6H 12 X Yo BF 9 ¥ thony B 66 butylcarbonyl,
but oxycar bonyl; tert=-butoxycarBonyl, n-pentyloxycarbonyl,

I sopent yl oxygbatdeirPényl, sec-butylcarbunyy, ltetbuayleabytyl. | sohexyl oxycar bonyl, and
the Iike. A preferable enbodinent is ~ carbonyl substituted with C1-C4
al koxy, for exanhe, tempt Howerc alkbayestbonglt’ Hesapcearboms}| group substituted with the

" n- propoxycar bonyl , i sopropoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl,
sec- 10 |sbevxipeniionadylower -alkaxyy yeugh, snpjudes méthoxycarboriyl, ethprycadiopyh ayy|
I's, for _exanple, enyl, . napht hyl .. or. pal ycyclic arpmati.c :

hydr ocaPbo r?ggl(oﬁﬂ‘éﬁg?ﬂ ry 0 %Eo’f%%fqoil%le) ,n'glh x’fcﬁ‘gbqn?'ge.ls‘&)%?’%’fs%ﬁbgﬂle sec-
enbodi ment 4 hepyl g, Ry -pentvlo: bonvl  isopeR&ldxShdMhodnal Kyl "
is, for exgﬁgqxg?aﬂbﬂ%ﬁéﬁ%vdeh rrentc?%ﬁe%l’ I 0\5\)/%1% yeflng/alr %I}yo’uﬁs‘)pl%% i‘x‘g st ?t ut ed
with the a%xfioﬁﬁamdh@ﬁdisamwloxm&myl, ngddidRe 10Nz prefepitin @itbpliimeht is
napht hyl met hyl , 2-(2-naphthyl)ethyl, and the |ike. A preferable enbodi nent
i s benzyl . carbonyl substituted With ¢leCénalkarmnlfioyémmle,imethbxgrcadoanlp bthoxyaarknayl,

group substituted with the above- menti oned aral kyl, which includes
benzyl oxy, BPISREHERIPRPY y iSOProRapIcariPRet Rhudesycarponyl,  isobutoxycarbonyl, - sec-

(2- napht,hyl,) et hyl ox dthe like. 20 The term "aryl carbonyl "
is; foabex%xé(,xargo%g’r%@_‘i} yc_@f%)&ﬁfsubst ituted with the -
above-mentioned gy tﬁm-mr-' M'wp%ﬁaﬁﬁl@@&?yw%ﬁhmﬂ &rgglt}ﬁildlica&%xfal%

c
li ke. e tefm™arylthio or exanpi'e, 10 group
subst i t ut echydidchrtioie (phsna@thry, and thelikepned thelike. WA pfeférable udeiddiment is
phenyl t hi o, naphthylthio, and the |iKke. The term -
"aryl sul fi rppetiyliand dfaphthykanpl e, a .sulfinyl group substituted with the 25
above-nentioned aryl, which includes phenyl sul finyl, naphthylsulfinyl, and
the |ike. The term “pyalkyl i, %r?ﬁaﬁﬂl% Ia'b°V%',mePHP "é&%e"’}ﬂ‘%} é{?F‘Ponyl
group substjtuted w t e i - ti : | ehoi i
01 0UP, SHDSRLSRAA LIS by e IRLE. 50 806 uifoths BB 2LARKHEEE
“aryl sul f oyl Ry imbthyl, &Qﬁ-ﬁ_ﬁfﬁﬂ)&hyﬁ a2 thOTINS O p Bt ble SHBSditcrt Rbad$1N
t he above-nenti oned aryl, i ch includes phenyl sul f onyl oxy,
napht hyl sul f ony| @hyg, teramtaralkyloxy" is, for example, an oxy group substituted with the above-

mentioned aralkyl, which includes l;enzyloxy, 2-phenethyloxy, 1-naphthylmethyloxy, 2-
(2-naphthyDethyloxy, and the like. | _
20 The term "arylcarbonyl" is, for example, a carbonyl group substituted with the
above-mentioned aryl, which includes benzoyl, naphthylcarbonyl, and the like.
The term "arflthio" is, for example, a thio group substituted with the above-
mentionéd aryl, which includes phenylthio, naphthylthio, and the like.
The term "arylsulfinyl" is, for eXample, a sulfinyl group substituted with the
25 above-mentioned aryl, which includes phenylsulfinﬁ, naphthylsulfinyl, and the like.
The term "arylsulfonyl" is, for example, a sulfonyl group substituted with the
above-nientioned aryl, which includes phenylsulfonyl, naphthylsulfonyl, and the like.
The term ';arylsulfqnyloxy“ is, for example, a sﬁlfonyloxy group substituted with

the above-mentioned aryl, which includes phenylsulfonyloxy, naphthylsulfonyloxy, and



6 _ the |ike. The term"heteroaryl" is, for
exanpl e, a 5- or 6-nenbered aromatic cyclic group containing 1 to 4
sanme or different hetero atons selected fromthe group of N, 0, and S,
whi ch includes furyl, thienyl, pyrolyl, oxazolyl, thiazolyl, imdazolyl,
pyrazol yl, triazolyl, 5 pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,
triazinyl té #¥azolyl thi azolyl, and the I|ike. The term
heteroaryl ot onyI is, for exanple, a sulfonyl group substituted with the
above heteroaryl gyahiGh "Eé?&ﬂoﬂﬂ@slsfﬁf Y3816, QN8 or 6LAERBYTe8 Ubdroftid oyclic group
pyrol yl sul fonyl, oxazol yl sul fonyl , t hi azol yl sul fonyl ,
i m dazol yl S‘euﬁﬁaﬂﬂﬁg 1 to 4 saea diffdrent }iemémla,toms selectéd framothy Igsmipfufri‘}/IQ and S,
pyridyl sul fonyl, pyri dazi nyl sul f onyl , pyrimdinylsulfonyl, 10
pyrazi nyl swmdnmcludes Fury], eyl pyraipl, oxazstlylaﬂm%pﬂsdum@wlyl nymerol etriazplyl

The term "heteroaral kyl" is, for exanpl t he above- penti.on | kyl -
gr oup sébstHYfldV]eHYWi%ZHnX TR L RYRRA B a7, rtﬁ'&%‘i Wﬁ’t‘@fﬁ ﬁ?&vﬁaé‘g

f | hyl | hi | h
o bt of vl St term Hs PRGN is 3o bl b Wimn b lnl flFedbied with. the
4-1m dazol %éhp*bt yﬁet% AZ Ol HicHE tlﬁlﬂﬁdesz‘fﬁfy'ls%ﬁhyl' e%ﬁiéﬁﬁylsxﬁfbh}rﬁ)’b?ﬂﬁé’ﬁlfongl, 15

pyridinyl e pyri1 dazi nyl propyl pyrim di nyl'nmet
2- pyr azi ny|o§§ilesuHo’ﬁyl tmuol;aﬁﬂmylpr OpYimiddkolyéul ol yI b uyyrhzoly sl iyl
i ke. The term "heterocyclyl” is a 5- to 7-nenbered

non- ar onat itciasotylsalfonyl.oup pyrldylsulfmml,al ni pxyidezinylsylfonyle or pxtimidindpulionst er o
atons sel ected fromthe graqup of I..ch includes, for

exanpl d0 mPypIFRY ﬁ#fonybtﬁ%?%ﬂﬁﬁ@qnyl d‘i’tﬁﬁz&?}a?“%oﬁiylp@?ii&}?% pyrolidinyl, 20
F h! azol i .dl nyl, o %térpa{‘lky?’zm Ifgll‘ %xjampfeh'tﬁ%%lb{)ml!nemﬁ@ﬁoﬂowy lallfyl

I m dazol i nyI an erocycly

| over al kylgrohgs, sﬁﬁ’&té@evﬁnﬁfﬁ;ﬁ& | BOFImb P edBhdt¥oa i1 O Wikich mclui((:'l@é' ffﬁltyuﬂl%gﬂ

with heterocycl I c, preferably, norpholinonet hyI and the |

The above- rﬂiiéhyl@tﬂﬂﬂyl alZy;hlenylea]iw,l Cﬁyrbtﬂméthyl alp'jrslyile‘thylyl bxazolylmethyl 3-
"aryl sul f onyl oxy" 25 ‘aral kyl ", "aral kyl oxy "het er oary
"het er oar yIthisz6lglpyopyl, 4m:de@@a}bam,ypyrazwlalmthﬁa g+triazolylethyl, anmtk'&nlﬁhmyﬂz

bt e ovidinsehtl beStbeensirm ARyt | Rt s

Substut e kel Bl gspos (o0 (orife, oL, andtor

F, d, and Br ) e Ngr29 eﬁ@k&ﬁ@ydlﬁ"‘ﬁé aa|5k)tb ’f-_ﬁ}eﬂlberéalzion LFbhdtR) cyclic group
containing 1 to 3 same or different hetero atoms selected from the group of N, O, and S,
which includés, for example, morpholinyl, piperadinyl, dioxanyl, piperidinyl, pyrolidinyl,

20 thiazolidinyl, oxazolidinyl, imidazolidinyl, thiazolinyl, oxazolinyl, imidazolfnyl, and the
like. .

The term "heterocyclyl lower alkyl" is the above-mentioned lower alkyl group
substituted with heterocyc]ic, preferably, morpholinomethyl, and the like.
- The above-mentioned "aryl", "arylcarbonyl", "arylsulfonyl", "arylsulfonyloxy",

25 "aralkyl" "aralkyloxy", "heteroaryl", "heteroarylsulfonyl", "heteroaralkyl", "arylthio",
"arylsulfinyl”, "arylsulfonyl”, "heterocyclyl lower alkyl", and "heterocyclyl sulfony.l"', if
substituted, each may be substituted with same or different 1 to 4 substutuent(s) at any
substitutable position (ortho, meta, and/or para), which includes, for example, hydroxy,

carboxy, halogen (e.g., F, Cl, and Br), trihalogenated lower alkyl (e.g., CFs, CH2CF3),



7 | ower alkyl (e.g., methyl, ethyl, isopropyl, tert-butyl),
| oner al koxy (e.g., nethoxy, ethoxy, propoxy, butoxy), |ower

al koxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, tert-

but oxycarbonyl ), nitro, am no, am no substituted with | ower alkyl (e.g.,
nethylanino .~ ethylam no, dinmethylamno), azido, aryl (e.g., phenyl),

o 3, e B ol A opr. AT O 2 it

and the I| _

"Tri hal ogengsRdy, B¥Bky)ANdwdr" alkaglcmﬁﬁ%lt ed.) BRUMBENYbnyl! biHoR)QLRITST, higkt-

tribrononethyl, trifluoroethyl, and t 'l ke. The

substit uentbuﬂ;fxy arpénydnalitry, suief amitceshbstitdtedrewth' loaed allopt(e.9n atdtitylafino,

substituted carbanmoyl” in R includes optionally substituted phenyl and

il sl T AN
e substituent o ona S uted am no" in i ncl udes | ower al ky

(e.g., 9 DPro ?Fb‘terﬁ}'f’“ é"t%vyf‘ﬂtyal aé‘aéﬁ ié\t“koxyal kyl (e.g., ethoxynethyl,

ethoxyethyl) k " Y, and the like. 15
The ester resi dugho]%gﬁg iR ,esbﬁ é‘%’ an?u"opt ionally esterified carboxy” in

R3, R4, RS, "Tnﬁil%é%téd’cio%?5 aik?Y“erm@lluhtYé @ﬁﬂ&rom@ﬁfy@ylumﬁfo%ethyl
tert-butyl), aralkyl (e.g., benzyl, di phenyl net hyl')’, and the 1T ke.
Pr ef er abl e tkmpneshf tretmﬁoethjdsindﬂeﬂikeof t he conpound (1) are shown

bel ow. 20 A preferable exanple of R includes hydrogen,
met hyl, n-butyl The substayenfomfoﬁs)numeﬂhy substitufede tsifhmoy amp¢| "optionally
dinethilcarbannyl I.sopr TDrphollnosquon

t er t - btP ox yEREHBYR} carhggioy "ﬁahs Ci\tﬂégpwwé‘a spheiH e AbsRRARd lmfealkyl ..

substi t uent g tianally substltuted phenyl sul fonyl (the
substi tuentme'cgyl ethypaso&q’ tyi u?r?%g{; Poimet hyl , methyl, isopropyl, benzyl,

hal ogen, met hoxyTh@ SRR Hent TR RDEEYARS R38#bked aBho" uPK%&ﬂ@és'lUwéib‘?Hl'(é gted
benzyl (the substituent: azido, hal ogen, phenyl, carboxy,

met hoxycar baealyyl, ethiyh), rl@weﬂmﬂ:ﬂf}%lkyﬂf (ehpsthbtyphethyll; sxhpljdiyylyrakaikyl (e.g., benzyl),
pyri dyl met hyl , optionally substituted thienyl (the substituent: e.g.,
car boxy, nﬁ@%é&V@ﬁ?bonyl) and the - li ke. Mre preferable exanple.

i ncl ud?g hydr ogel'jll‘he estel(') Jsid?lg %% k Ysgrbtigtlz gfq})ptgonaﬂy esterified carboxy” in R3, R4, RS,

and RS includes lower alkyl (e.g., methyl, ethyl, tert-butyl), aralkyl (e.g., benzyl,
diphenylmethyl), and the like. |

Preferable examples of each substituent of the compound (I) are shown below.
20 A preferable example of R! includes hydroéeh, methyl, n-butyl,
cyclopropylmethyl, = dimethylsulfamoyl, dimethylearbamoyl, isopropylsulfonyl,
morpholinosulfonyl], . tert-butoxycarbonyl, optionally substituted phenylcarbamoyl (the
substituent: e.g., halogen), optionally substituted phenylsulfonyl (the substituent: e.g.,
trifluoromethyl, methyl, isopropyl, benzyl, halogen, methoxy, carboxy, methoxycarbonyl),
26  optionally substituted benzyl _(the substituent: azido, halogen, phenyl, carboxy,
methoxycafbonyl, nitro, amino), 2-phenethyl, 1-naphthylmethyl, pyridylmethyl,
optionally substituted thienyl (the substituent: e.g., carboxy, methoxyc.arbonyl), and the
like. More preferable example includes hydrogen or optionally substituted

phenylsulfonyl.



phenyl sul fonyl . ' : 8
A preferable exanple of R2 includes hydrogen, n-butyl, optionally

substi tut ed phenyl (the substituent: e.g., hal ogen, nethoxy, :
di met hyl am no), optionally substituted benzyl, or phenyl propyl (the
substituent: e.g., halogen, methoxy, carboxy, nethoxycarbonyl)

phenyl car bonyl , ' 1o i

e.g., hal ogen, ma%?h %})%ee H@ %% g‘%ﬁ@?%?‘t&ghﬂgh‘é% ?%smuteé
substi t uentyne@yidthe substltueliﬁfl Q8 ERAloge i TRGKRYy! Hm?étﬁﬂbirﬁﬁﬂ)%bt%ﬁﬂ% b sciteta |
(the substituent: e.g., halogen, net hoxy) , nor phol i none and the

| i ke. Mor eepitf eobbieplpwopyle (thel wdesithamctr 0g@n, halogen, 0|ﬂte|thm@1 | yarboxy,
substituted phenyl, and optionally substituted benzyl.
preferabl e resthoxficashonybf piRmyloRdonib optionaliResubstituted phpuylthie (ﬂyoﬂ%g@n@n@r

that 10 RWi s hal ogen speci a chl ori n and, t S are dr ogens.
Pref er aBl e e&:ahﬂoéelgfmkéhoﬁeh)ﬁ’épﬁ&%ﬁy Substituted Phenyls“-%—”é(f e(q?bﬁ‘ébsé‘f( 3 éggf Y
i ncl udes an est ef Q t|on I

Substi t ut g%’ﬁ’@%&’ 8%??}?/ gg&&?fﬁe&p&eg ‘%{ﬂnﬁ@c Shmﬁen& r o@éhalo gtf Xé}‘ t he
anti viral ala&ffg YidomethPr SO the NBrd OMARHD Pp%':’iﬁfe eBa.xhﬁleaEhc‘?tﬁfe@r gtﬁ%géhde is

useful as synthetic 1 nternediate. ef erabl e exanpi e of heteroaryl .
in Y is a %ptiehall fabehfié@Tphenyl, an ytionallgrsabgtitatsdiebgyling at | east. one

nitrogen atomin the ring, nore preferably, tetrazolyl, triazolyl,

i m dazolyl, and thpefanble exdogewinglof R?, ReRP,and|RAis that all are hydrogens Ththat
conpound (1) usually shows chem cal equilibriumin a solution and the |ike
as showl bdt*dshalogeyi (especially, chlorine) apd others are hydrogens. R R3

R 4 Z - R5

R Iﬁ'eferable example E)ﬁ )Iills %yf.ggyNR? R

N : Preferable example of Y includes COOR s hffddogen or an ester res1du@, or

RI wher ei nreR7ra|ls }§/ r%gen or }tlhe su %stq{tluegti gn the imno grosz

optionally substituted heteroaryl. Preferable example of R is hydrogen in light of the

anti viral activity. Moreover the compound ._wherein R is an ester residue is useful as a

15 synthetic intermediate. Preferable example of heteroaryl in Y is a 5- or 6-membered

cyclié group containing at least one nitrogen atom m the ring, more preferably, tetrazolyl,
triazolyl, imidazolyl, and thiazolyl, especially, tetrazolyl.

The compound (I) usually shows chemical equilibrium in a solution and the like

~ as shown below.

20
R® 0O Z
l Y
S
R R!
o @ @=0,NR? @)

wherein R7 is hydrogen or the substituent on the imino group.

In the chemical equilibrium shown above, the compound (I', wherein Z = O) is



I'n the chem cal equilibriumshown above, the conmpound (I', wherein Z = 0)
9

is . t he
di ket one derivative of the conmpound (I, wherein X = OH), and the conpound
(r") and t he conpound (l) are cis-trans isonmers with respect to the
olefin part of the 3-side chain. Al'l the theoretically possible

tautomers qh, bk aMAVAGL oPind RGhgnEE, WIRHS SOSDRNNER the compiffd ) ablt®

scope of the present 1 nvention. e specification, the term

compound  the comipound®Y) 26 ci¥EFAs)isdEd with @ERRE & thie@ldTir0fart btthe GraMdadddix| | )
and its all tautoners. Moreover, nost of NNMR data in the foll ow ng

-~ exanpl es caill gephadreticalishposaiblevi@utomers of thescomipbead (I imlvding diegse wokinpepmols t he
measuring condition. ~ As a salt of the conpound (a), any of
phar maceut iazeid thessserepefabe eresant @vertipme In the spegifigation, the trymngheepmpound

addi tion salts, ex?rrple al kali .metal ,salts such

f , di 10
pot assi @m (amay. 8‘?;%@5 ¥ iasell 45, gpREAL 4P of the coogound Zil%gdﬁug}rl%%’ét&?@ﬁum
it . Rt aiies ! . e,
e ot hyl arMgBSVe ubR N SRS 16 Abine B8 Eohipebd fEhiNkBR.NC

tri et hanol gekihed ProP (1P 8SARinEVnlthe measuringdodliffihani ne salts such as
NN- di benzyl et hyl enedi am ne salts; heterocyclic aromatic amne salts

such as pyridi ne,Agx g4t bfithe @uipoahd ({1, axgr ofi phagmbewitically acdepablecalis enmdey
15 ammonium salts such as tetranethyl ammoni um '
et r act hyl amebrinckwing base s9aiiopl kit leynmmieo Alkak metal salts such as sodium or

benzyl tri et hyl ammoni yi m benzy] tri butyl amoni um ] )

ot il 1P] ooTASSTO R Bkt ot P B AE L THeBa P alciymy (s SPAEORFI T St
salts such __..as I k. SN I [ @ﬁﬁ ' sal: i.ncl ude,
for exanpl ea,mnrlr?lhnélr%alsgg’%i %L Eg t?crs dnliib gas}ﬁsgr?hg% #;dt? oc %ltra#n es, ajé%tﬁ’lg?lgﬂé&

nitrate, phesehatelamiR! BERALRMIng) YHEDRIRN ML) ARBiRR0lakline, @ plRSLid sALAL €S;
organic acid salts such as acetates, propionates, |actates, nal eates,

fumar at es, dralkylaniins sah@lsatleas N Nediberedyleshylenediagioe baltsshetsrdcfdivadremasioc h

as met hanesul f onat es, i sethionates, benzenesul fonates, or

p- t ol uenesAnfinnRYS ; sugh RsaBYTdige, picoliney uirpling; gr dapquinalinghsals; qupfarnayes

or glutamates. . " ' Furt her pore, t{')ﬁdrat es and vari ﬂ?ui sol vat es of

t he confourfPE "B e ?‘ﬂsth_esué:éopeas 25 AR BB B iffs‘@ﬁ Yofrmonum,

The net hod 10f, e HLGRHAGLAR, OF bbRG1ERMIRANRhohldm, S SeyRBEH 14RO um,
methyltrioctylammonium or tetrabutylammonium salts; and basic amino acid salts such
as arginine or lysine salts. Acid addition salts include, for example, mineral acid salts
such as hydrochlorides, sulfates, nitrate, phosphates, carbonatés, hydrogen carbonates

20  or perchlorates; organic acid salts such as acetates, propionates, lactates, maleates,

fumarates, tartrates, malates, succinates, or ascorbates; sulfonates such as
methanesulfonates, isethionates, benzenesulfonates, or p-toluenesulfonates; and acidic
amino acid salts such és aspartates or glutamates.

Furthermore, hydrates and various solvates of the compound (I) are in the scope

25  of the present invention.
The method of the preparation of the compound @ is explained below.
The compounds (I) are novel indole derivatives, on the other hand, knov_vn

compounds having indole structure as a basic skeleton have already been reported

10



- The conpounds (1) are novel indole derivatives, on the other hand, known
conpounds having indole structure as a basic skeleton have already been
reported 10

(Hetrocyclic Conmpounds, | ndol es Part 1-3, (Wley Interscience), The

chem stry of Indoles (Academ c Press), etc). Accordingly, a person

skilled in éﬁpﬁg cﬁ e §3xis! dndBleE PAFEL -8 MWiley Interé‘cﬁuﬂae;um@c}{énamtwu@smpl e,

by applyin conpoun s as starting material : wi del y
known or ganhgadefié€ Pi‘é%B)S etc). N AJCOIILRSE Y péredie sigBEE Ixﬁthgfzﬁﬁ: hﬁﬂ eddilyt frepare the
preparation 5 of the compound (a) iIs shown bel ow. (1) Form ng of
t he 3-si de colpoumds THefob asdnmpls ybytdp@iymg thes¢ kown compounds as startmg materials to4

widely Rnown organic reactlons The representative general meﬂmﬂ of the preparajgion

, R6N . I a
| U) 5  of the compound (D is shown below. R7NH2 ([ S/) :

&O

. ) . . . R R3
5 o~ (Sl) Fq{ﬁﬁlg of the 3-side chain (The basic synthetic route)

2O+ T X

(A) In case of X = OH For exanpl e, various
3-acety|indoIeFﬁerlﬁatlves (11) obtained in agtordance with 10 the

nmet hods describ n toe I|teraL (Tetrahedrin 43, é064541992)) and the
li ke, reactR® is a |leaving

group, for exa at ogen nr OR8 ( 8 iz ¥ kyl and t he
like) and thegéi & preferably in the preseggce of Ipase, ~ give the
conmpound (Ia) / R2 Exanpl es of the redttiga

SO|Vf i ncl ude

t et rahydrofuran (AHF), dioxane, and 15 the |il&. Exanple{ éb t he. base
I ncl ude sodi um et hoxi de, potassiumt-butoxide, |jthium '
bi s(trinmethylsilyl 1 de (LHVDS), and the |ike. Thﬁ%r t enperat ure
S approximately -100 to 100 CC, preferabl { 02 6 vC.

(A) In case of X =0OH
For example, vé_rious 3-acetylindole derivaﬁves (1) obtained in accordance with
10  the methods described in the literature CPeﬁahedron 48, 10645(1992)) and the like, react
with the above compound (III) (wherein L is a leaving group, for example, a halogen or
OR® (R8isa lower alkyl and the like) and the like), preferably in the presence of base, to |
give the compound (Ia). |
Examples of the reaction solvent include tetrahydrofuran (THF), dioxane, and
15 the like. Examples of the base include sodium ethoxide, potassium t-butoxide, lithium
bis(trimethylsilyDamide (LHMDS), and the like.. The reaction temperature is
approximately -100 to 100 °C, preferably -70-to 60 °C.
| Examples of the compound (III) include d1methy1 oxalate, (diethyl oxalate),

_methyl oxalyl chlor1de (ethyl oxalyl chlonde) 2-trityl-2H-tetrazole-5-carboxylic acid

11



Exanpl es of the conbound (1) include dinethyl oxalate, (diethyl'oxalaté),
nmet hyl oxalyl chloride, (ethyl oxalyl chloride), :

2-trityl-2Htetrazol e-5-carboxylic acid ethyl ester,
1-trityl-1H1,2,4-triazol e-3-carboxylic acid ethyl ester,
1-tritylim dazol e- 2- carboxylic acid ethyl ester, phthalic

= NHR7 W pbove
conpound ( le¥dhokiRic acid 8thlyy 6Ht6x) BRthalie aﬂﬁfrideh@ﬁeﬂ&ﬁ@b&mgt chigtideN@ndBheNike.

anhydri de, k Ofry. Rl de.a. i . 4 g of X
ST o1 B RSN il srer | EBbifean

group) or their acid addition salt to give the conpoun (I'b).
Exanpl es of(B) hecaseafXi=0NMHB8A| vent s i ncl ude net hanol, ethanol, and the |ike.
The reaction tenperature is approximately -10 to 100 OC, preferably

room t enper at ur e Fhg abore compound (fg) reag with the abpys comnoupd (Vg dRtisiadiydedgerhe
i I he 1- i - R X R
i?g}s; 't gentor (tgze )sul%ttit&en% on g Saln%r?ongroxp) or their acid addition salt 9,0 give the compound
R50 @b) NN - b2 - R N R
R6<- > ' NR : (W)’

For exanpl e, the @it s IROMAGkidNSolRRANBRHe Id 1BGEDHRRGE avh khe ke TREhod
described in (1) can react with the conpound (VI) (wherein L is a |eaving

group), or reddiionitsmpymanaicds sifproxiatatele s10/0i100 °C,grefeeably doatiteadraardto,100r

the like, if desired in the presence of base, to give the conpound
(r). °C. Exanpl es of the bases include NaH, K2CO3, and the I|ike.
Exanpl es of the sol vents include THF, dioxane, and the |iKke.

Exanplé of the compound (VI) include various kinds of sulfonyl chloride
(e.g., 20 Ubst | e Lchl oride, 2-thi ophenesul fonyl
chl ori de, ((%)u Eset’?!?}g?‘gﬁ‘gog%tpe Q@%Hﬁ%gtwg%ty‘ih%gm%‘ﬁ?’%e, al kyl sul f onyl
chloride, and tfe Ii§e), hal ogenat ed al kyl (e. met hyl i odide,
butyl brom de, clL®pr qpyl bronig ,oﬁgd the li rhal ogenat ed ar al kyl
(e.g., (su ' ,. pic ﬁy s naphﬁbyl | mét hyl, and the
i ke), carbano v :

e),

V) : ' ' (I)

For_example, thé above compound (V) obtained in accordance with the method
described in (1) can react with the compound (VI) (wherein L is a leaving group), or
15  isocyanate derivatives which can be introduced as R?!, or the like, if desired in the
presence of base, to give the compound (I).

Examples of the bases include NaH_, K2COs, and the like. Examples of the.

solvents include THF, dioxane, and the like.
Exainples of the compound (VI) include various kinds of sulfonyl chloride .(e.g.,
. 20 (substituted) benzenesulfony Ichloride, 2-thiophenesulfonyl chloride, (substituted)
aminosulfonyl chloride, alkylsulfonyl chloride, and the like), halogenated alkyl (e.g.,
methyl iodide, butyl bromide, cyclopropyl bromide, and the like), halogenated aralkyl
(é.g., (substituted) benzyl, picolyl, naphthyl, biphenylmethyl, and the like), carbamdyl

chloride (e.g., dimethylcarbamoyl chloride and tl_le like), halbgenated acyl (e.g., p-

12



chloride (e.g., dinmethylcarbamoyl chloride and the |like), hal ogenated acyl

(e.g., p- ' _ 12

p- fl uorobenzoyl chloride and the like), and the 1ike.

Exanpl es of isocyanate derivatives include (substituted) aryl isocyanate

(e.qg., " phenyl isocyanate and the like), and the |iKke.

The reactiqngte | ' 100 to 100 'C, preferably -20 to
57" 0@ NG PBEE thfipldt SRTLPHLANA s

60 reove _ _ abl e for the_case Qf X =CH
‘Before the react 'E%&Jﬂﬁés%ﬂ iQ&@aﬁa{’oe %@Yiv@t!i‘@es%clﬁ&é (Qibsﬁ&:)ted)'a{ryﬁﬁﬁésfaﬁdte fehe

functional . group may be protected in accordance with nmethods w dely
known to a ghengldsocykhdte @dd ithe like), and thbdéikart, and after that, if desired,
ester hydrolysis or deprotection may be carried out. 10 - Use of

t he conmpounds of Theerepetisvctemperaiare is approxirextelyailf@ do BRO Ywpreferably -20 to 60

The conpouqu a) are useful as pharpmaceuti cal nposi tions such as
antiviral °C. Moregvggdhisygactioginautable f@&}herfa@%off’gw&ﬁam e inhibition

| Vi i oral i v I.aal : 1ds ..
e used’for tho VR GHCAPE PEEPRA R 281 ooart pog . I BafRlRE AR 7"

by virus ' I _ oy v ko i | s.
1 " For bR By R e R ol B SR ol el e L

retrovirus theagt, and after thatlibdebirad)dsteh @yliotis atibptedivhimdy bé dirtiesdout.
Furthernore, the conpounds (I) can be used in the conbination therapy with
anti-HV drugs having a different nechanism of action such as reverse

transcri ptase and/ or protease inhibitor, 20 _ . The
conpourd@s (1) of Yot Hhecompounds dithe preseatiopentionis praipised Belg¥al 1y or

parenteral ly. -Foryoral adm nistrati t%e compoeunds of .t he pr.esent.. .
I nvention can be The compﬁlsln%s él)narﬁﬁlfet?’g?w ?’rmﬁﬁ”‘g ¢ 8?%?sétthn§r?§?h ?%?ﬁ%&%ar%pl e,

solid for m&rﬁ%é.Oﬂfile%UﬁBoﬁﬁdsF@%ﬁksremarkab_le RREES actiiBNabSsst AP SitbSSice. |

aqueous: formulati ons; ol eagi nous suspensi ons; sol utions such as syrup
or elixir. Aweérdpgslienthe cainpaiiisii)sdandiel wad focheCpropaitivisorafedthenp o esidus 25
i nvention can be used as an aqueous or ol eagi nous suspension injection, or
nose dr ops.diseases capspdthyevipisepiuctnatileast pfodvge intégrasm oardw irsinfestad animiabeedls.

exci pi ents,_bindin ents, | ubri cants, aqueous sol vents, ql eagi nous
sol vgntlé, 105 |e§§xp?}%n glgeag)éqﬁogpdi)?@stéspggtais\}ggegrase CIanuh.lgl‘bOI‘S against retrovirus (e.g.,

HIV-1 and the like) and as anti-HIV drugs.

Furthermore, the compounds (I) can be used in the combination therapy with
anti-HIV drugs having a different mechanism of action such as reverse transcriptase
and/or protease inhibitor.

.20 The compounds (I) of the present _invention can be administered orally or
parenterally. For oral administration, the.compounds ‘of the present invention can be
used in any form of usual formulations, for example, solid formulations such. as tablets,
powders, granules, capsules; aqueous formulations; oleaginous suspensions; solutions
such as syrup or elixir. For parenteral admihistration, the compounds of the present

25  invention can be used as an aqueous or oleaginous suspension injectidn, or nose drops.
In the preparation of such formulations, conventional excipiénts, binding agents,
lubricants, aquéous solvents, oleaginous solvents, emulsifying agents, preservatives,
stabilizers, and the like can be optionally used:

Although an appropriate dosage of the compound of the present invention varies

.13



stabilizers, and the like can be optionally used. Al t hough
an appropriate dosage of the conpound of the present invention varies

13 . depending on the. adm nistration route, age, body weight,
condi ti ons of the patient, and ki nd of disease, in the case of oral
adm nistration, the daily dosage can be between approxi mately

0. 05- 3000 Y

The daily age% a% %Ps%% Og‘ri“e)?e &dl%\(}lli}g?gl 5319 coﬂ(!fi’m %Biiztggepq ogi mt, and
parent er al kmcﬁof dﬁgﬁenhﬁtﬂi@%é@%f drHE adidididr &892 dBe Ql@ﬂy Q’@satg‘ét MREBe between
approxi mately 0.01-1000 ng, preferably approxi mately 0.05-500 ny.
Fur t her nor eppixim&ielyds.05:30001 d, referdblsa bppeginneeiyn@ 111060 gug)ugn adult laeday.
formul a: - C(OCH=C(X)Y wherein X and Y are defined above, at the

3-positionThe faily idogagee camrbeh@dministerads del digisismar rdaethe cate obmssenteralns

ot i vat Pyo Rty b dgnfomag @ e e rrenuirbtalely o A1l me hekgprably ©

position ot he he 3-position, as far as they do not have a
negative eiaPB’éqfﬂ%%te[ydg?gOé Sphar macol ogi cal activity. The above indol e

~derivatives can ke Rt 'kﬂl(ﬁ%?ﬂi&i%lvauves hﬂ%ﬁ@tﬂéﬁ eP&HeabiRia0f the

conpound (1). he conmpound (I) are useful as I nt ermedi at es of
drug, st artg(O)CHRCED Y attereih X hﬁi Y ife dgfinepabeiel, atithedAgbsitiva dfitheindblercan be
exanpl e, the conpounds (lI) wherein R defined in Y is an - ester residue

can be easiusgd mhawdwmcah@nmmomﬂmmg pativird drygs ah yeHog&he qygnpound ®.

deprot ecti qgn. Best . Mbde % Qut the lnve

ol 46 ofta e ipiels ARRvAHPch IS oS O EATIHER 6 R RETIOF 240 ReEPRy

carried out undﬁ1 ni Lt T ogen. n%glnna%pﬂgrg nd eg&g}g soln\é i 8kS: “&?dchés
ec%] i %heesf °{< ?r Act g g{

dried over ° 2ol r'steve and re dried over
sodi um sul fpﬁ%ﬁn&foldmpﬁéﬁﬁﬂ? The ab&Vé! 15@61@ RPJatiN@ dablR prepared in accordance
- (Abbr evi at i on) = nethyl; Et = ethyl; iPr = isopropyl; Ph phenyl,
Bn = benZylmth%he-prmht;id)n ofBhe carthpound (I) but oxycar bonyl MeCH = net hanol ;
Et OH = et hanol; MEK = 3/ et hyl ketone; Et OAc -

The compoun () are useful as mtermedlates of drug, startmg materials of the

15  preparation, and the like. For example, the compounds (I) wherein R defined in Y is an
ester residue can be easily derived to the compound wherein R is a hydrogen by

deprotection.

Best Mode for Carrying Out the Invention
20 Examples of the present invention are shbwn below. Reactions are usually
. carried ouf. under nitrogen atmosphere, and reaction solvents are used as dried over
molecular sieve and the like. Extracts are dried over sodium sulfate or magnesium
- sulfate and the like. |
(Abbreviation)
256  Me = methyl; Et = ethyl; iPr = isopropyl' Ph = phenyl; Bn = benzyl; Ac = acetyl; Boc = t-
butoxycarbonyl; MeOH = methanol; EtOH = ethanol; MEK = methyl ethyl ketone; EtOAc
= ethyl acetate; CHCls = chloroform; MeCN = acetonitrile; DMF = N,N-
dimethylformamide; DMA = N,N-dimethylacetamide; Et20 = ethylether; i-Pr:0 =

isopropylether; LHMDS = lithium bis(trimethylsilyl)amide; Hex = n-hexane; THF

14



= et hyl acetate; CHCla = chloroform MCN = acetonitrile; DVF = NN;

di met hyl formam de; DVMA = N, N-di net hyl acet am de; Et20 = ethylether; i-Pr20 =
i sopropyl ether; LHVDS = I|th|un1b|s(tr|nethyIS|IyI)an1de Hex = n- hexane;
THF = 14

tetrahydrofuran DVSO = di net hyl sul f oxi de; aq di oxane = aqueous di oxane;

;—e;[ m:dazol yﬁetmhﬂdroﬁhagzM% ’yhme-l;f‘i’ls‘ﬂfojﬁm ﬁm%% éé' &Jus%,l&ﬁlane l 'ﬂqh—zz-H-

I or e reSS|on of

substitue ntétra%l(szyﬁﬂ )= ﬁﬂl,@?ﬂﬁﬁﬁzo@@eﬁy IImSJ r=H l2Flm1dazoly1 SUbgfthéricR6, 44 tah C

at 2- and 5-position. Ref erence exanpl e

3- Acet yl - 2-dxangpyd lfﬁﬂcﬂx@ressmn of the substituents, Ph(2,5- Cl) represents phenyl group

.0 : H N

0 substituted-with-Cat 2- and 5-positiofp a sol ution of 29.5 g (39 nmol) of

di net hyl acet am de was added dropwi se under 10 ice-cooling 7.00 g (76.9
mmol ) of phosphorus oxychl oride. After stirring for 30 min at - room

t enper at ur fto the m é re was added 8,00 g (38.6 mml) of 2-benzylindole
(prepared igﬁ%¥%¥%ﬁgﬂ¥g—;nth the literature _ :
(Khlﬁ]GEtEFO%%h%Ll§gﬁgh ingafid. pl 33)). After stirring for 2 hours at
100 OC, the nlxtd?e was boured to ice-water, neutralized ' with 2N

NaOH, extracted
dried, 15 ang
togive 5.1 ¢
:2.72(3H, s), 4.
brs). 20 Ref er ghce nple 2
3-Acety|-1-benzenesu|fp i ndol e- 5- carboxyﬂic agi.d di phenyl net hyl ester

st h ethyl acetate. The extraqj was washed with water,

» [ 3 was washed w th n-hexane
veld: 52 % NMR( CDChz) 6
, 7. 94-8.20(1H, m, 8. 20( 1H,

To a solution of 29.5 g (39 mmol) of dimethylacetamide was added_ droﬁwise under
10  ice-cooling 7.00 g (76.9 mmol) of phosphorus oxychloride. ~After stirring for 30 min at
room temperature, to the mixture was added 8,00 g (88.6 mmol) of 2-benzylindole
(prepared in accordance with the literature (Khim.Geterotsikl.Soedin.1994,p133)).
After stirring for 2 hours at 100 °C, the mixture was poured .to ice-water, neutralized
with 2N NaOH, extracted with ethyl acetate. The extract was washed with water, drie.d,
15  and concentrated. The obtained crystal was washed with n-hexane to give 5.1 g of the
titled compound. Yield: 52 %.
NMR(CDCls) & :2.72(3H, s), 4.60(2H, 8), 7.10-7.48(8H, m), 7.94-8.20(1H, m),8.20(1H,
brs).

20 Reference example 2 .
3-Acetyl-1-benzenesulfonylindole-5-carboxylic acid diphenylmethyl ester
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15 HoRC MeQ2C MeQ2C
H - H

025\ MeQ2C "~ HO2C 0

\' /~~~ -~~~ '\ ~(Ph)2HCO2C - , a ' : 02 S\
N2 _ : 0 02~~~S\ (1) To a
solution of 4.8 g (29.8 mml ) of indole-5-carboxylic acid in ether (200 m)
was addddz qr opwi se et hatealC di azonet haneMa@s& | t he yel | ow col or of:

di azonet hane di d Ao di sapprak . The m xt ur s concentrated and
the obtained re§ was—5 at ographed jca gel (ethyl
acetate as an el uar L o give 4. i ndol e- 5- arboxylic acid

met hyl ester. Yield: 386 %

CDCLs) d: 3.93(3N, s), 6.65(IH nm,
7.27(1H, m), 7.40(1H, d, J=8.4Hz), 7Mo1(1H, d, =8. 4Hz, 1.2Hz),

8.40(1'H brm, 8.42(1H . (2) To a solution®®\ 5.3 g (30 nmol) “of
t he above-nenti oned conpound in THF (150 m) 10 dded 6.05 g (150
mol ) of powdgrd,dNaOH and 0.51 g of tetra-n-butyla im brom de.
To the above sus?)nsi on vigs addé,Qnder icg-cooling, a solution of 6.41 ¢
(36 mmol ) o esul fonyl @ghboridd in _THF {)1 m). After stirring
for 30 min at—the’ temper pae ve {PBILPP: g inorganic salt was

filtered off, and they¥HF sol ution We concentr undgr reduced
pressure. The obt ai neﬂ crystal was wasiNd wi t h™e&hyl cettate to give
7.24 g of 1- benzene@ﬁkf onyl i ndol e- 5- ?)a boxylic acid ne ster.
Furthernore, 'the eth cetate sol uti“én used for washing s washed with
aqueous amroni @ashed w th wat and dried. Theg,solution was =
concentrated and the resi due wa stallized with her, then washed
with ether to give 2.0 g of the above-

(1) To a solution of 4.8 g (29.8 mmol) of indole-5-carboxylic acid in ether (200 ml) was
added dropwise ethéral diazomethane until the yellow color of diazomethane did not
disappear. The mixture was concentrated and the obtained residue was
5 .ch;oma‘oographed on silica gel (ethyl acetate as an eluant) to give 4.5 g of indole-5-
carboxylic acid methyl ester. Yield: 86 %.
NMR(CDCls) &: 3.93(3H, s), 6.65(1H, m), 7.27(1H, m), 7.40(1H, d, J=8.4Hz), 7.91(1H, d,
J=8.4Hz, 1.2Hz), 8.40(1H, brm), 8.42(1H, m).
(2) To a solution of 5.3 g (30 mmol) of the above-mentioned compound in THF (150 ml)
10 was addc_ed 6.05 g (150 mmol) of powderd NaOH and 0.51 g of tetra-n-butylammonium
bromide. To the above suspension was added under ice-coo]iﬁg, a solution of 6.41 g (36.
mmol) of benzenesulfonyl chloride in THF (10 ml). After stiiring for 30 min at the same
temperature, the resulting inorganic salt was filtered off, and the THF solution was
concentrated under reduced pressure. The obtained crystal was washed with ethyl
15  acetate to givel 7.24 ‘g of 1-benzenesulfonylindole-5-carboxylic acid .methyl estér.
Furthermore, the ethyl acetate solution used for washing was washed with aqueous
ammonia, washed with water, and dried. The solution was concentrated and the

residue was crystallized with ether, then washed with ether to give 2.0 g of the above-
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16 menti oned conpound. Total yield: 97% NMVR( CDCl 3) d:

3.92(3H, s), 6.73(1H, d, J=3.8Hz), 7.45-8.03(8H, m,8.26(1H m. (3)
To a suspension of 10.7 g (80 nmol) of al.um num chloride in dichloroethane
(80 m) - was added dropvvi se 4.83 g (40 mmol ) of acetic anhydride.
After stirring for 15 mn, the m xture was added dropwi se 6.31 g
(20 nmol ) of the E’iﬁ yﬁ 0

benzenesulfub docf%‘? I'C ac/lnd nmet hyl ester in dichloroethane (60

m). After NMR CD@E.) rd“ I:-mz(éﬂr T>?6 TS, @Esrsmwmeg(mum@szsgﬂ Ag. M xture
were added 5.33 g (40 nmol al um num chl oride and 2.04 g (20 mml)

of acetic Fphpslsisdpendibh of 1&17 igr (80 Bgnd1p6f AQmikuim chloride ih ldéchitradthase (@sml)
poured into ice-water, extracted with ethyl acetate. The extract was 10
washed twi veswidied deiperise 48e mawdi of metticantiydride e After dirriod formbiminea

concentr at ed. The obt a| ned crystal was wash h iso e her to
gi ve 6. 82 éh%)meitH{?et“Sﬂs gdded  dropwige Aete &ul( ?Q)rwmoﬁdBWéhS @&Vg&s?%’ee

74807 oo Srpubghadiegeamhonht A gty sty B dickoro3thgng G5 ‘*’iﬁerﬁ%&
8.26(1H  S)y, B%%r]é'hougs ath eoémell,é@pera ﬁﬁ td fhe J&t@resvpérla”ali@é& £83 P (@(ﬁm&oﬁ)%ﬁ

nmol ) of the above- nment 1 on conpoun di chl or onet hane

added at - ;3mmunftehiéridélaid 204 @fCMBRKWN) dffacdticoadrille M After stirsiak w Smxnix{)
di chl oronet hane). After warmng to roomtenperature, the m xture was

refl uxed f dhe bixtire wabhmunédkinie acevmater]i dxttagtbdvivith e\t]astleicetaee(t'l‘rlacﬁmcwwah
et hyl acetate, The extract was _washed with water S dried, and

concentlPat éEP %@V%Wﬁﬁﬁ\?&e"@ Agraqoyp sodjpm bicgrkonglesprcd Tigd o PIF%COP‘E?D&W 0.1

05 o oSSR YA TS e 2 g 6
5 T . b d d
5 o sl it g 1 oo -

After stirmveEDC)L: moan(maw 3 %63H, H07.43-7 6BEH )t 119468 06 Hs anc00(1 HE éd)
under - reduced pressure. The obtai ned residue was chr omat ogr aphed on
silica gel Je8/8Hzel Bifk), 826(1dL &), 90(dhdl, d51.6Haant ) to give 530 ng of

the titled cor;rlpound as an oil. Yield: 48%
15 @ a solution of 0.18 g (0.5 mmol) of the above-mentioned compound in

dichloromethane (2 ml) was added at - 35 - -40 °C, 1.5 ml of boron ftribromide(1 M

.solution in dichloromethane). After warming to room temperature, the mixture was

refluxed for 15 min. The mixture was diluted with water, extracted with ethyl acetate.

The extract was washed with water and dried, and concentrated. The obtained crystal
20 . was washed with ether to give 0.1 g of 3-acetyl-i;benzenesulfonylindole-5-carboxylié acid.

Yield: 60 %

NMR(ds-DMSO) &: 2.62(3H, s), 7.62-8.23(7TH, m), 8.81(1H, 1h), 8.93(1H, s).

(5) To a solution of 750 mg (2.2 mmol) of the above-mentioned compound in THF (25 ml).

wes added 510 mg (2.64 mmol) of diphenyldiazomethane. After stirring for 16 hours at
256 60 °C, the mixture was concentrated under reduced pressure. The obtained residue -

was chromatographed on silica gel (1/4 ethyl acetabeltoluene as eluant) to give 530 mg of

the titled compound as an oil. Yield: 48%.

NMR(CDCls) &: 2.60(3H, s), 7.14-7.66(14H, m), 7.93-8.01(3H, m), 8.16(1H, dd, J=8.0,

| 1.4Hz), 8.26(1H, s), 9.13(1H, d, J=1.4 Hz).
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NMR(CDCLlh) 6: 2.60(3H, s), 7.14-7.66(14H, n), 7.93-8.01(3H, m), 8.16(1H,

dd, J=8.0, 1.4Hz), 8.26(1H, s), 9.13(1H d, J=1.4 Hz).

17 ) ' Ref er.ence exanple 3 . 3- Acetyl -5-chl oro-

| - phenet hyl'i ndol e c . : C

- 0 - 0 ' 'a 5 (1) To
a mxture of 0.58 g (3 mmol ) of 3-acetyl-5-chloroindole, 1.42 g (5. 4mmol)
of tri phenyl phosphine and 0.66 g (5.4 mml) of phenethyl alcohol in
THF (12 M potsenadd@ehple 3 under ice-cooling, 1.09 g (5.4 mmol) of

di i sopropyl  azodi carboxylate. After stirring for 3 hours at room

t enper at ur e, 3{Aeetyls>chiore-1vhenethplbeddle at ed under reduced pressure. The
obt ai ned resi due was chronatographedcpn silica gel (1/4 ethyl
acetate/toluene“§s 10 eluant) to giv 0.58C9 of the titled conpound as an
oil. Yield: 65% MR(CDC13) d : 1HY s), 3.12(2H, t, J=7.2Hz),
4.36(2H, t, J=7.RQHz)\ _B&~\97- 7 012 .20-7.30(5H, in), 7.38(1H
s), 8.38(1H d, / S . | J : -

18 Mt erence exanple 4 N
3-Acety|-6-benzenesu|fony|oxy-l-benzyliéw

O

.5 (@ To a mixture of 0.58 g (83 mmol) of 3-acetyl-5-chloroindole, 1.42 g (5.4mmol) of

ol e

triphenylphosphine and 0.66 g (5.4 mmol) of phenethyl alcohol in THF (12 ml) was added

under icé-coo].ing, 1.09g (5.4 mmol)-of diisopropyl azodicarboxylafe. After stirring for 3

hours at room temperature, the mixture was concentrated under reduced pressure. The

obtained residue was chromatographed on silica gel (1/4 ethyl acetate/toluene as -
10  eluant) to givé 0.58 g of the titled comi)ound as an loil. Yield: 65%.

NMR(CDCls) 6:2.38(1H, s), 3.12(2H, t, J=7.2H32), 4.36(2H, t, J=7.2Hz), 6.97-7.01(2H, m),

7.20-7.30(5H, m), 7.38(1H, s), 8.38(1H, d, J=1.8Hz). '
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0 N

HO --- HN . PhO2SO

0 PhQ2SC6 HN- 11

N (1) To a suspension of 9.5 g (72 mml) of alum numchloride in
di chl or oet hane (47 5m) 6 was added dropwi se 3.64 g (36 nmol) of
acetic anhyflel de.c AbiSle Stirring for 15mn at roomtenperature, to

t he above nTxture was added dropwise 3.3 g (11 mmol ) of 6-

chl or oacet oxy.adetRi- g%bﬁ%lnbmibh lokp19RasAMdIoR accordance with the literature
( SYNTHESI S, 8, 1994) in dichloroethane (33 m ). After stirring
for 1 hour at room errp rat ure, t he mxture was poured into
ice-water. The mSKtury wa tracted v 8 10 = The extract
was washed tw ce w t howat d aqueous soi um phate, and dri ed.

The sol ution was concentr at and the obtaPned ¢ "‘/a-{.‘ was chr omat ogr aphed
on silica gel (et acetate as eluant)_tgNgfve 1.23 g of

3-acetyl -6-chl oroacet ox%g_’wal oyl i ndol e as O= an oil. Yield: 36%
NVR(CDCl 1) d: 1.56(9H, s) 59(3H, s), 4.33(2H , 7.17(1H, dd, J=8.8Hz,

2.1Hz), .15 8.28(1H, d, J=2.1Hz), 8.34(1H, s), 8.35(1H, d, J=8.8Hz).

(2) To a solution of §p278<g (1omol) of the above-nenti oned conpound in
THF (5 M) was ___, addd ) of IN lithium hydroxide. After stirring
for 30m n at roomterrpera >
19 the readiNon m xture was added 2.6 m of 1N hydrochloric
acid. The soI ution was

PhOZSO\QD/L PhOZSO\QD/L

p——

(1) To a suspension of 9.5 g (72 mmol) of aluminum chloride in dichloroethane (47.5 ml)
5 was added dropwise 3.64 g (36 mmol) of acetic anhydride. After stirring for 15min at
room temperature, to the above mixture was added dropwise. 3.3.g (11 mmol) of 6-
chloroacetdxy-l-pivaloy]indole (prepared in acdordance with the literature (SYNTHESIS,
p1018, 1994) in dichloroethade (33 ml). After stirring for 1 hour at room temperature,
the mixtue was poured into ice-water. The mixture was extracted with ethyl acetate.
10  The extract was washed twice with water and aqueous sodium bicarbonate, and dried.
The solution was concentrated and the obtained residue was chromatographed on silica
gel (ethyl acetate as eluant) to give 1.23 g of 3-acétyl-6-c}iloroacetoxy-_1-pivaloylindole as
an oil. Yield: 36%. '
NMR(CDCls) 6: 1.56(9H, s), 2.59(8H, s), 4.33(2H, s); 7.17(1H, dd, J=8.8Hz, 2.1Hz),
15 8.28(1H, d, J=2.1Hz), 8.34(1H, s), 8.35(1H, d, J=8.8H2). '
' (2) To a solution of 0.278 g (1 mmo_l) df the above-mentioned compound in THF (5 ml) was

added 2.5 ml of 1N lithium hydroxide. After stirring for 30min at room temperature, to
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concentrated under reduced pressure and the obtained crystal was dissol ved

into ethyl acetate. The ethyl acetate was washed w th aqueous sodi um
bi carbonat e, saturated bri ne, and dried. The sol ution was
concentrated to give 0.145 g of -3-acetyl - 6-hydroxyi ndol e as 6 crystal .
'Yield: 83% mp.: 135-140 'C. NVR(d6- DMSO) 6: - 2.39(3H, s), 6.66(1H,

dd, J=8. 6k , Aded3 , N
J=8 65%5 éﬁ% r,nﬁctzx%( %v'ails_l | Giggg] 2% ﬂl'zaf(lslx)r hydrochlodk( ddill. Irhe) sufdi Iwas

8. 08( 1H, 11.6(1 I'n a manner simlar to that

descri bed icgniRat@kaNesded radied pesedde atd1theaddbiifed crystal wirlissolved iktopigyInd
was reacted wi th benzenesul fonyl chloride to give 3-acetyl-6- 10

benzenesul famemteoﬁ‘hb athyl ecetate was walbiR(dGRIEH AjuadBs s@lim(bjmxbtm)ate Saiﬁl?#t&ﬂ-lbridel
J=8.6Hz, 1.8Hz 7.30(1H, d, J=1.8Hz), 7.47- , 7.87(1H, d,
1=3. O), endrried, Ghe olution s copcentiated by giye 0.145 g of ?z@}te%ééyg@wmmelﬁ agf

0.63 g (2 mmol bove- conmpound in acetonitrile (8

m) wer B\%’ﬁ‘z‘]o &195‘8%? ”F%yjo‘g)& enzylrrpbron‘i de and 0.55 ¢ (4-(mml) of
pot assi um e rayS u ebl O e
Feaction mﬁﬁthu IR 239*3@ B BB e OB ) T et

acetate. TheyRXl AUt-8\8HS), SRl dMIEN4MaY), e1.6am s). dried. The sol ution
was concentrated and the obtai ned resi due was chromat ogr aphed on

silica gel (LI = ntupheneahddretd cbhatedl&cabe«bllmd%uferen@ gkample. 7 22)y thé abhree-
titled conmpound as an oil. Yield: 89% cﬁCDClB) cY: 2.48(3H,
s), 5.27( 2+men§;one¢ cpmparnd aeps pegted with zbe@m)esﬂfonyé orgie1pHgive 3-acetyly6-
8. 23(1H Ref erence exanple 5 3-Acet yl -

1-tert 1But &?9%5%”1%ymlﬁoxynet hyl oxyi ndol e

20 NMR(CDCl) 6: 2.526H, 9), 6.67(LH, dd, J=8.6Hz, 18Hz), 7.80(LH, d, J=1.8Hz), 747-

7.83(5H, m), 7 .87(1H, d, J=3.0Hz), 8.21(1H, d, J=8.6Hz), 9.0(1H, brm).
@ To a solution of 0.63 g (2 mmol) of the above-mentioned compound in acetonitrile (8
ml) were added 0.41 g (2.4 mmol) of benzyl bromide and 0.55 g (4 mmol) of potassium

15 carbonate. After stirring under refluxing for 30min, the reaction mixture was poured
into ice-water, extracted with ethyl acetate. lThe extract was washed with water and
dried. The solution was concentrated and the obtained residue was chromatographed on
silica gel (1/2 ethyl acetate/toluene as eluant) to give 0.72 g of the titled compound as an

- oil Yi_eld: 89%. _ . _

20 NMR(CDCls) §: 2.48(3H, s), 5.27(2H, s), 6.73(1H, dd, J=8.6Hz, 2.0Hz), 7.08-7.78(12H,

m), 8.23(1H, d, J=8.6Hz). | |

Reference example 5
3-Acetyl-1-tert-butoxycarbonyl-5-methoxymethyloxyindole
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BnO ' - BnO BnO . C HNO
HN N

Boo HOWe 0~ Me

/ I Boo

Boo (1) In a manner simlar to that described .in Reference exanple
1, 5-benzyl oxyi ndol e was reacted with DVAI APOCla to give

NMR( CDC1, 55'065 2.53(3H, s), 5.14(2H,
7.06-7.52(6K =kn), O 5 7.80(1K, d,

. J=3.2Kz), 8.01(1 ) 2) To a solution of
2.0 g (7.54 m nol f[the abo ti oned conp jpnd 0.05 g (0.4

i nnol ) of 4-di met hydNami nopyri di m-Tn TKF (20 rﬂ) s added dropwi se at room
tenperature 1.97 g (9.05 mmol) of di-tert-butyly (gl carbonate in TKF (5 m).
After stirring for 30mn, the reaction mxture was concentrated
under reduced pressure. The .10 obtained crystal was washed with

i sopropyl ether to gH®e 2.58 g of 3- acgsy! - o '

3-acetyl - 5- benAf xyi ndol e. BnQ

s), 7.01(1K, dd,

benzyl oxyl -t ert - but ox l'i ndol e.. Yi eNef .. 114-116 00.
NVR( CDC13) 6: 1.70(9 5(3K—%), 5.15 7.06(1K, dd, J=9.2Kz,

2.Hz), 7.30- T, ﬁl in), 7.98(1K, d, \YU=¢ . 7.99( 1K, d

J=2.6Kz), 8.19(1K, s) (3) To a solution O~ 2. 58 g (7.06 rrm)l) of the
above-nenti oned corrpound)d n ethyl acetate 15 (gl m) was added 0.13 g of
pal | adi um oxi de. Kydi rogen gas was introduced to %his m xt ure under

at nospheric pressure at roomteggerature |t absorbed 196

of
hydr ogen gd¥, waﬂaerfemﬂfhw tha %?&%%%&R%@nﬁ Pramply L, o?benzahamﬂ@e was
fl ltrate vva it gﬁ‘@éﬁp@%e%ve g’acety égenzy oxy1 slteall was washed with

i sopropyl
acetyl - 1-t ngcm@rsy@rmm 9, SWALIXY! NOLLE; ddiJeBBE1288 486,), 7&@ 752((6191 mp a

solution of 1 g (6.5 of the above-menti oned conpound
di chl or emet7tBO(EH, aa-aﬂnzmm(ﬂﬂdemxm@esswﬂ $rm).mM of 50 % NaG< aqueous
sol ution, 21

0.28 g (1099 & polution ef Zﬁmcﬂﬁéxwmabwé ithe, abdye arengioned dorgporindafnd 0.05 g (0.4
et hoxy et QXI oD of 4-dimethylaminopyridine in THF (20 ml) was added dropwise at room

temperature 1.97 g (9.05 mmol) of di-tert-butyl dicarbonate in THF (5 ml). After
éﬁrring for 30min, the reaction mixture was concentrated under reduced pressure. The
.10  obtained crystal was washed with isopropyl ether to give 2.58 g of 3-acetyl-5-
benzyloxyl-te:t-butoxycai'bonyﬁndole. Yield: 94%. m.p.: 114-116 °C.
' NMR(CDCls) &: 1.70(9H, s), 2.55(3H, s), 5.15(2H, s), 7.06(1H, dd, J=9.2Hz, 2.6Hz), 7.30-
7.51(5H,'m), 7.98(1H, d, J=9.2Hz), 7.99(1H, d, J=2.6Hz2), 8.19(1H, s).
(3) To a solution of 2.58 g (7.06 mmol) of the above-mentioned compound in ethyl acetate
156 (561 ml) was added 0.13 g of palladium oxide. Hydrogen gas was introduced to this
mixture under atmospherié pressure at room temperature. It absorbed 196 ml of
hydrogen gaé during 20 min. The céta_lyst was filtered off, and the ﬁltrate. was
concentrated. The obtained crystal was washed with isopropyl ether to give 1.7 g 3-
acetyl-.1-tert-butoxycarbony1-5-hydroxyindole; - Yield: 88 %. |
20 (@ To a solution of 1.8 g (6.54 mmol) of the above-mentioned compound in

dichloromethane( 18 ml) were added successively 2 ml of 50 % NaOH aqueous solution ,
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chloride (1M solution in dichloronmethane) at roomtenperature, and the

m xt ure was stirred. After confirm ng the di sappearance of the
starting material, to the reaction m xture was added ice-water, and
t he di chl oronet hane | ayer was washed with water, 5 saturated brine, and

dried. The solvent was concentrated and the obtained crystal was

Was &ed Wi t Fb@g g@g Hlopﬁ)@ntﬁtrta% B BdmIBiuth Bforhiie drdt BeH] PN meYh Al d:

nce exanDl e

?C’a Acet yl - 5-chlrle01RE bdtatibd! o Qﬁmbﬁﬁﬁéﬂﬂhﬁe)' 410@bM temperature, and the mcljxm@l wad Cn

t r-1
10~~~~~~~~ ~stirred—~After econfirming the disappearance of the startingomaterial, 9 the reaction
~~~~~~~~~~ 0 0 CCl Ci -
a mixture was added ice-water,(andgthe dichloromethane layer wag;zggshed with water ,
028 FO2S ) . F . N
H 5 saturated brine, and dried. Tke soi't’ent was cothfa)utrated and the obtained crystal was

|7 Cor at ur o {arioy Gl PudIE w108 SorthERALE ol HRAERE ' £ I 0°,

simlar ReferdBiS8la @grl bed in Reference exanple 2 (3) to give
3-acetyl - 1-benzenesul T onyl - 5- chloro-2-nmethylindole. Yield: 86% 15
NMVR( CDC13) 63-A2:e@1-(53:lﬂlor6)2 (4-21u8ﬂ:(pﬂbhethyl) quo]Ba’Z( 1H, dd, J=9.OHz, 2.1Hz),

7.46-7.65(3H m .79-7,83(2H, " m, (1H, d, J=2.1Hz), 8.23(1H, d,
J=9. OHz) . 'f' To a sol ut ¥ 1. 40 g ( IO) of the a c—,’r_’r‘gntloned
conpound in carb tetra e (50 m) added O. 71%
N- br omosucci ni m de re—m;; of oyl— e|N ¥e,—amet t he Fure was
stirred at reflux°f : hours°zs e reaction re was
22 b
: ci P . ,_\
o .
S zﬁI' fPO OBy — N

10
@) 1-Benzenesulfbnyl-5-chloro-2-méthy1indole prepared in accordance with the
literature .(J‘ Org. Chem., 47, 757 (1982) was reacted with Ac20/AlCls in a similar

* manner described in Reference example 2 (3) to give 3-acetyl-1-benzenesulfonyl-5-

chloro-2-methylindole. Yield: 86%.

15 NMR(CDCls) J:2.61(3H, s), 2.89(3H, ), 7.32(1H,.dd, J=9.0Hz, 2.1Hz), 7.46-7.65(3H, m),
7.79-7.83(2H, m), 7.91(1H, d, J=2.1Hz), 8.23(1H, d, J=9.0Hz).
(2) To a soluﬁon of 1.40 g (4 mmol) of the above-me_ntioned compound in carbon
tetrachloride (50 ml) were added 0.71 g of N-bromosucciniinide and 10 mg of benzoyl

peroxide, and the mixture was stirred at reflux for 3.5 hours. The reaction mixture was
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cooled and the precipitated crystal was filtered off. The filtrate was
concentrated and all owed to stand. The obtai ned crystal was washed
with a small anmount of. ethyl acetate to give 1.51 g of

3-acetyl - 1- benzenesul f onyl - 2- br ononet hyl - 5-chl oroi ndol e. Yield: 88 %
mp.: 155 ' C 5 NVR(CDC13) d: 2.73(3H, s), 5.40(2H, s), 7.37(1H, dd,

J=9. OHz

7.95-7. 99(5%%7)””%%5_”(76@%3% ?%mlcﬁ%ﬁ Sltereft 0%“1% fﬂ}gage §% 5@8%“% i2ds g
(3. 35 Mol )a1i8fed BFstRR@Y CPHERBE i RMESy RATRA Mskhe D wREY W 8RR hfaBunt of ethyl Béekateer e
added 1.04 g of ethylene glycol and 0.06 g of pyridinium

p- t ol uenesub giear s, g afdlacetyl-1-benzbsesniforyli2ehrameme eyl -Bxohibraindaler opieldal8Bys.f or
18 hours. After cooling, the reaction 10 m xture was poured i nto aqueous
sodi um bi canpokE €. and extracted with ethyl acetate. The extract was

el o MRSl & Y i 453"@4@91&“8)093%&& 08 280G 115 % SRS, ),

_— ﬁ;ff?eiﬁﬁﬂ%r%ﬁg m%%#gé%{ﬁg%rdﬁ(é% IROH2: 145,146 ' C

CDCl Nz
y'V?(? o 68% zf% Tc% Z&(lﬁth oPi 42 (5 %é %ﬁ F})I’ﬁ%e a‘ﬂ)o%ﬁlgﬁH{;m%H%g Eéﬁ‘%@s %%e(sqo'H "

J=9. CHz) . ml) were idH)ed'[t'(E gﬂféthyﬂ@e(gﬁyoel &fd T éoﬁpﬁfﬂihl)unolf) télhenesulfonate, and
above- nenti oned conpound and 0.36 g (2.2 mmol ) of triethyl phosphlte

was stirredhatmikire]0s ‘reflixpd dzeStropioaldy fodf 18rhovws| i Affer cowding, the rem@avtl on

m xture was diluted wth ether/n- hexane(l 1 v/iv) to give 1
benzendul FRR{Hre 5TasHoYFesl Biq QQ‘fF@PﬁWd[“im canbeRags %ﬁ‘fi extEacied Wb"g‘l eégﬂ ‘hyl ]

- ph h 20 d_di
AT e L Sl i 3 Sl ke o
3.93-4. 25( 10 m wnﬁ] %Qlez- 23kRE 1. Ji@ g of 1 benZenzgﬂﬁaHyl Q-bi'olmgnéthl}])é-cﬂloﬁﬁé A d,

J=9. OHz). To a m Xxture o
above- nent Ixﬂé’tﬁﬂ[EB]idIIﬁUfuil 2pD-iRdodd) gﬁaa 9325% mp mml4)3 °0f

4-f| uorobenzal dehyde in THF (27 m ) was added O %H of sodi um
25  hydri m@éh) r B 9.8 TR rkap). 4i06§2H, hlﬁ,r5 gf& c‘@}‘@) |7 -1.60(4H rm),
stlrrln at_ro o] o the above mxture were
added 2°m > Hg%zgnﬂl)d %fqﬁ ‘gf]uzl z), 80]2%}&%%%8%?& dehyde. After stirring
for 3 hour r &£ on

' ' i 31) ’tIIPeOI’I etbPé‘s iﬁégt e'gx\ﬁl%ﬁiﬂ 0% Mn&l{ ?d CO%O%%H ac?éjél&b

of anmmpni u and e ex
was washed bl oirvaiie&hyl Iﬁﬁfsbmé wils BiiirB® af045- dso €0l forals hbk@n Aﬁ@g&ﬁhﬁgt&d

The resi due
reaction mixture was diluted with ether/n-hexane(l:1, viv) to give 0.91 g of [1-
benzenesulfonyl-5-chloro73-(2-methy1[1,3]dmxoran-z-yl)-1ndole-2-y]methy1]-phosphomc
- 20 acid diethyl ester as a crystal. Yield: 96 %. m.p.: 126-127 °C.

NMR(CDCls) 6: 1.31(6H, t, J=7.2Hz), 1.79(3H, s), 3.98-4.25(10H,m), 7.20-7.58(6H, m),
7.76(1H, d, J=2.1Hz), 7.98(1H, d, J=9.0Hz). |
(5) To a mixture of 1.43 g (2.71 mmol) of the above-mentioned compound and 0.40 g (3.25
mmol) of 4-fluorobenzaldehyde in THF (27 ml) was added 0.22 g (5.5 mmol) of sodium

25  hydride (60% dispersion in mineral oil) under ice-cooling. After stirring at room
temperature for 18 hours, to the above mixture were added 2 ml of DMF and 0.11 g of 4-
fluorobenzaldehyde. After stirring for 3 hours, the reaction mixture ;Nas treated with

aqueous solution of ammonium chloride and extracted with ethyl acetate. The extract

was washed with water, saturated brine and dried, and then concentrated. The residue
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was crystallized with ethyl acetate/n-hexane(1/4, v/iv) to give 1.02 g of

| - benzenesul f onyl - 5-chloro-2- [2-(4-fluorophenyl)-vinyl]
-3-(2-nmethyl [1, 3]di oxoran-2-yl)-indole. Yield: 76 % mp.: 149-151 C
NMR(CDC13) d5: 1.63(3H, s), 3.45-3.50(2H,m, 3.91-3.96(2H, m, 6.87(IH d,
J=16.5Hz), = 5 7.10(2H, t, J=9.0Hz), 7.26-7.36(4H, m, 7.46-7.55(5H m,

7.82(1H, d’(“f]‘%%y%fl‘;%%?d %%tﬁ%(:ﬂﬁa%&abeln-hexa,néﬁ%, %)co give 1,02 g(o@ﬁ-b-gﬁzzﬁleMdﬁBri-on

of 0.82 g t he above-nenti oned conpound in ethyl acetate

(10 m) anCt-ﬁil&l@@[%%Qld&&phéﬁﬁl)-@ﬂﬁﬁ@-@m@ﬂlyﬁ{fl,M%ﬁﬁhfﬁ,yl)aiﬂdolbheYMdme R Was
hydr ogenated for 18 hours under atnospheric pressure at roomtenperature.
The 10 sahpt:ila®1888Cfiltered and concentrated. The residue was
crystallized fromethanol to

i 0.41 f
1- bonzenes NVBAGDCE) dhi bEYEH. Bp 5@4-310@HeN 390 AGH. ) ERT M F64F M oxor

o 0. 20k a0 g v ST aglt g ek ) e MR a1 T

IN hydrochl‘]OéiocI‘_IZ cid. After refluxing for 30 min at 80-85 'C, the
sol ution was “concCentrated under reduced pressure. The residue 15 was

extracted Vg, £tdution6rd.8s F 31.@@%1)& 24hd Fodvb ertiéatd tdnifduriBliy e Brydagdtife- 1-
benzenesul fonyl - 5-chl oro-2-[2- (4-fl uor ophenet hyl )] -i ndol e. (7) To a

sol ution of(10.:2¥ ghdobthahel(2hmie wisnidded B2 agpdHuOW Pd-Cliamdatte (ixtnird wass
added 1.2 m of 1IN Iithium hydroxide. After refluxing for.1 hour
under heat ihygrogenatedefar t8ohours underriafmosnhieng spresqura @ €9omi emperatyre. addeat e.

e el punalt L 4Rt SR8 ol 20, o AT ST 0188 g
2" 68( 3n, s) oEaY (St Ryl B2 (gl g o ROBHR ot
J=8.4Hz), B HRindok2( 4kblad1 %.7 - A :H5-197 °3=1TRdR 10 a shlwdiinld0.444%) of the dBove
Ref erence example 7 _ .
3- Acet yl - 5-cotlpotnd i dioxeop( ilywis addpd@touldfiiddoydeochloric acid.  After refluxing for
24 30 min at 80-85 °C, the solution was concentrated under reduced pressure. The residue
15 was extracted with ethyl acetate, and dried to give quantitatively | 3-acetyl-1-
benzenesulfonyl-S-chloro-2-[2;(4-ﬂuorophenethyl)]-indole.
(7) To a solution of 0.24 g of the above-mentioned compound in dioxane (56 ml) was added
1.2 ml of 1N lithium hydroxide. After refluxing for 1 hour ‘under heating, the reaction
* mixture was extracted with ethyl acetate. The extract was washed with water and dried.
20 The solvent was concentrated. and the residug was washed with ether to give 0.135 g of
‘the titled compound. Yield: 88%. m.p.: 170-172 °C. | _
NMR(CDCls) &: 2.68(3H, s), 3.02(2H,t, J=7.8Hz), 3.392H, t, J=7.8Hz), 6.952H, t,

J=8.4Hz), 7.09-7.22(4H, m), 7.93(1H, d, J=1.8Hz), 8.25(1H, brs).

25 Reference example 7
3-Acetyl-5-chloro-2-(morpholin-4-yl)methylindole
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0 - Br - ' N O 02S _
02S .IH N .0
0 \ ~~ N (1) To a solution of
0.236 g (0.5 nmol ) of 1-benzenesul fonyl -2-brononet hyl - 5-chl or o- 3- ( 2-
met hyl [ 1, 3] di oxoran-2-yl)-indole prepared in Reference exanple 6 (3) in THF

(4 M) was cl —]dded 0.11 gl 1. 2‘:‘,—-mm|) of nmorpholine, and the m xture
‘was stirred 2 -5 tenp dor 2 hours. Tde solution was
concentr at ed e residue || sol ved I nt g=et he®. The et her was
washed with #d dred—>and CongermtTatet ) obt ai ned
crystal was Qgglected by filtraok®n and—fashed with a | acToount of
ether to e 0.214 ¢ NP

1- benzenesul fo 5-chl oro-3-(2-ne | [ 1, 3] di oxoran-2-yl)-2-(nor phol i n-4-

yl)met hyl i ndale. Yield:

90. % .0 195-198 ' C
1. 74(3H s Doz *zﬁwfzﬂq?w <0nf}3!ﬁ&1?l>§?éeeaﬁnemlfongl %ren%%ﬁ Shyo Hiyloros3-€r

12 1 vy , ettt SEheoRd 2 03l S04k irerana chagBi o T met Al
mol ) of ety :ag&fftd“ip' g D28NEmbB 5 }no\fﬁlﬁolﬁgd%ﬂdotﬂeznﬂxaﬁe was stift¥a! it Sbom

sodi um hydr (60%di spersion in mhneral ). this solution was added
15 0. 475 tgmpéradiiel fpr 2hotutre 'ah@yc&uﬁmms)&ﬁﬁemmdmd thé eesidie wasxdisdobredas
heated at 80 0C for 30 mn. The DVF was evaporated under reduced
pressur e anutotdthen &‘iiietmbel\/\uss washed with goitercand dried, eﬁﬁ@theamen@tnératqdqe Teehyl
acetate was_washed with water and dried. The sol vent was concentr at ed

- and the reebm%ed/egse} yas a(rl}erc%é&wﬁleﬁeaﬁl P&%ﬁ‘%b‘;ﬂ WH?PWesrm%lba“ﬁP\'/’ét of ether tg 29g

Ryar oonl or e 8074 G Hepe il s BERR i LEHARGoisl Sk 2o 4
The usual %H&mmlée Qie"i&g@%)_f m&_)d%_tlggo@bove ment i oned corrpound. Yi el d:
81 % mp.: 120-121 *C NIVR( S) 6: 2.60-2.64(4H, m, 2.65(3H, s),

3. 77- 3182( AMRGDCH) 12(2HEE)s), T3R24064H, de), 3.17-3, 25(4H=&n)Z I9270-27S(BH) m), 74.B4 ( 1H,

d, J=8.7Hz), 7.93(1H, d, J=2.1Hz), 9.50(1H, brs) Reference exanpl e
8 OBy m) 5 4dA(5F, 08)2 7(24; BB h o)y dmﬁeﬁ?@(ﬂﬂs @r}) iTf61E d, J=2.1Hz),
25

8.06(1H, d, J=9.0Hz).

(2) To a solution of 0.186 g (3 mmol) of ethanethiol in DMF (2 ml) was added 0. 12 g3

mmol) of sodium hydride (60% dispersion in _mineral oil). To this solution was added
15  0.475 g 1 mmol) of the above-inentioned compound and the mixture was heated at 80 °C

for 30 min. The DMF was evaporated under reduced pressure and the residue was

dissolved into ethyl acetate. The ethyl acetate was washed with watei' and dried. The

solvent was concentrated and the residue was crystallized from diisopropyl ether to give

0.296 g- of crystal. The mixture of this compound in dioxane (8 ml) and 1N hydrochloric
20  acid (3 ml) was stirred at room temperature for 30 min. The usual work-up gave 0.23 g of
| the above-mentioned compound. Yield: 81 I%. m.p.: 120;121 °C.

NMR(CDCls) &':2.60-2.64(4H, m), 2.65(3H, 8), 8.77-3.82(4H, m), 4.12(2H, s), 7.21(1H, dd, .

J=8.7Hz, 2.1Hz), 7.34(1H, d, J=8.7THz2), 7.93(1H, d, J=2.1Hz), 9.50(1H, brs).

25 Reference example 8
3-Acetyl-5-chloro-2-(3,5-dichlorophenylthio)-indole
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Cl~~~~~~~~~~ .C ab X~e4CA

HXS4C (1) According to the literature described in Reference

exanple 6 (1), 1-benzenesul fonyl - 5-chl oroi ndol e was reacted with

3, 5-di chl orophenyl disulfide to give 1-benzenesul fonyl -

5 chloro 2-(3,5-dichlorophenylthio)-indole. Yield: 71 % mp.: 121-122 'C
' 3) d: 6. 68(1H cﬁ) 6.97(2H, d, J=1.2Hz), 7.19(1H t, J=1.2Hz),

7 35- 7 57(4 : 8(2H m, 8.26(2,_d, 5J=9. OHz). (2)

In a manner T+l ar tothat ribein Referen dopl 6,2 (3), the

above- tloneel—eerrpou eact-ed—wrt h YA and deprot ect ed

vmth l'ithi umozs hydrOX|deOaSo gi the titled conpod Yield: 27 %

m p.: 180-185 ' 10 NVR(. ) d:%2. 69(3H s), 7.20-7.@2(2H, m,

7. 41(1H d, J=I1 7. 45(1H 1.8Hz); 8.01(1H, brs) 8. 10( 1H,
Ref

g_ Zz:et yl - 5_(&“&@? 1ggg%exalﬁn§§{1ﬁufq)ﬁ%§gl eference example 6 (1), 1-benzenesulfonyl-

82 8C 2 5-chloroindole was reacﬁdgnth 3, -qjlol%oropherc% disulfide to 8vc§ 1-benzenesulfonyl-

1- Benzenesqiéxﬁ&%'z.@&ﬁicﬁrosz’op%eﬁﬁmw aBbie: | PR §148S DQBt abfleeh ¢ a manner

simlar to described in Reference exanple 8 (1). Yield: 92 %
NVR( CDCE3) NMRECDE(:) Hy : 6 p8(1H, 2L -6ATEH, mlﬂ[-ltﬂHz) 77.931H, 98{=21-2Hz)) 7.38-7TI5(4H, d,
J=8.8Hz). (2) To a solution of 3. g (9.12.mmol ) of the

above- ment i mh@@5c0BH{H ), i8R6(Z d, Jﬁ9@HIZbrorret hane (50 m) was added 5.19 g

(27.4 mol ) of mchl or oper henzoi ¢ agid I ce- cool

stirring fd@ 8 %apeaessipdaimte dhfe g%d 1p Refprenecs |36?Plﬂliex% Lfg)e t@ésﬁ’o"e'
“diluted W|th t hyl, acet at hed e i nat e

and water.. e{7"0][1%'1%%0 spc())lu\?gn re&c&g (R e an 29%@2%%? gt geéﬁo g %e 198

crystal was,yeshgfoWitdkhe titled compound. Yield: 27 %. m.p.: 180-185 °c.
10 NMR(CDCl) 6 : 2.69(3H, ¢, 7.20-7.22(2H, m), 741(1H, d, J=1.8Hz), 7.45(1H, t,
J=1.8Hz), 8.01(1H, brs), 8.10(1H, brs). '
Reference example 9
3-Acetyl-5-chloro-2-benzenesulfonylindole

: | cl

<‘ }, < } - 0
| | | .
: e ) T Ny — l

0.8 0.8 0,8, O M N S_O
C . : O ' . H o,

15
)] 1-Benzenesu]fony1-5-chloro-2-pheny1thio-indole was obtained in a manner similar to
that descr1bed in Reference example 8 (1) Yield: 92 %.
NIWR(CDCI:;) d:6.14(1H, s), 7.22-7. 60(10H m), 7.98-7.98(2H, m), 8.15(1H, d, J=8.8Hz).
(2) To a solution of 3.65 g (9.12 mmol) of the above-mentioned compound in
20  dichloromethane (50 ml) was added 5.19 g (27.4 mmol) of m-chloroperbenzoic acid under
ice-cooling. After stirring for 18 hours at room temperature, the reaction mixture was
diluted with ethyl acetate, and then washed wi_th aqueou's sodium bicarbonate and water.

The solvent was dried and concentrated. The obtained crystal was. washed with .
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26 di i sopropyl ether to give

1- benzenesul f onyl - 5- chl or o- 2- phenyl sul f onyl i ndol e. Subsequently, the
.conpound was deprotected with Iithium hydroxide to give 5-chloro-2-
phenyl sul fonylindole. Yield: 86 % mp.: 137-138 'C NMVR( CDCl 3) d:

7.12(1H, d, J=3.3Hz), 7.26-7.65(6H, in), 7.98-8.03(2H m, 9.23(1H, brs).
5 (3) To @ nsi f 2.0 15 _'ﬂﬂg% Ak Ui, 80 ' .18
g (15 nnolfﬁgﬁﬂﬁ (gggfyf%hlo Y%e }ﬁbcar %ﬁﬂ%?§€F?Fggg?%%hﬁ%§ﬂﬁg§&gﬁ%ed
dropwi se atgyh HEPRAE b pSunddwas deprotSétbd wWithithiuk h§drodtide3o Biv¥8-ghlero-2-he
above- nenti oned conpound in dichloronethane (7 m). After stirring
for 1.5 howhsnylsiiérylintidd. cHiejlo86i%h. wam.pok3qt 1383dCby t he wor k-up descri bed
in Reference exanple 2 (g&i Yield: 85 % 10 NNR(CDCIS&Bd: 2.64(3H,. s),
7.40(1H, dNMBEDGIsY O {7 BIGH, d 7=3§Hy), §R6AA-65(FH, my, T4 PRH, m), 9.23(1Hdrshiy) |
8.06-8.10(24, .m, 10.1(1H, S ' . he, cor ds, of Ex | e
1-22 wefe 5?>e13%ﬁesasmsgecqfr£@\%@5 e of abighm chloaq 8o 1803 BEeDwt
Sf'(l R3R2 ) (Oa?gtmhloril_r\}e in carbon disulfiﬁe @1 ﬁ% vgi%%ﬁl@opwise at room temperature, 3 o

2R solution of 0.87 g“(g%lmol) of the above-mentioned compound in dichl®omethahe (7 ml)4

(I")~~~~mee~ (C .
R After stirring for 1.5 hours, the titled compound was obtained by the wobk-up @dscribed 5
(rd Example 1 '

in Reference example 2 (3). Yield: 85 %.
10 NMR(CDCIls) &':2.64(3H, s), 7.40(1H, dd, J=8.7Hz, 1.8Hz), 7.48-7.67(4H, m), 7.99(1H, d,
J=1.8Hz), 8.06-8.10(2H, m), 10.1(1H, brs).

- The compounds of Example 1-22 were prepared in accordance with reaction

route shown below.

15
Examplé 1



27 - ad -0

~~~~Cl (CREt)2 'O H

"t -%  ~~CO2Et HC C2H
HN - (1) 4-(5-Chloroindol-3-yl)-2-hydroxy-4-oxo-2-butenoic acid ethyl
ester . In 100 M of EtCH was dissolved 2.99 g (126 mmol ) of
sodi um under heati ng. The Et OH was evapor at ed under reduced pressure
and t he resi dueClas suspended in 5 THF (200 m). The THF was
evaporated. To the suspengion of the r&fidue in THF (124 m) was

added 18.1 g (124 D | di et(GQbEtHxal gka, Subgequekt |y, to the above
suspensi on was \jded 3 ( tenperagur Dl ) of
3-acetyl - 5- chl or orRg After st NeO,Et the m xture was

stirred at 50 OC fg Ndltlonal 16 hours. sol vent was renoved
under reduced pressure. The resulting resiffie was washed with 10 et her,
and added to 1N hydrochloric acid (12l ). The precipitated crystal was

collected by filtration, and washed wit ayater Cand@H hyl acetate. Then the
crystal was purified by refe-ﬁys‘t-a fragm di oxane and dried at
80 OC under reduced pressure to Y/ TH7 Y of GdyHtitl ed conpound.

Yield: 81 % mp.: 219-225 'C (deco podi tion) 15 NVR( d6- DMSO)
d5:1.32(3H, t, J-7.2 Hz), 4.31(2H, q, J=m YHz), 7.03(1H, s),7.30(1H, dd,
J=8.4Hz, 2.1Hz), 7.54(1H, d, J=8.4Hz), 8.21(1H, d, J=2.1Hz), 8.83(1lH, s),
12. 6(1H, sX1) 4-(5- Chlofgiedu 3t w)- 2-Am¢1toys-|43>xbdl=b1®uuﬂ12cmﬂ bibylester  Cal cd.

(99:C 57.25; H4.12; N4 .77, Cl,12, 07. S/%C5714 H 4. 20;
N, 4.97: C1,12.01In 199 ml(oLf)EtOH was dissolved 2.99 g (126 mmol of sodium under heating.

4- (5 Chl or (;F dE?tOI—? V|>;.S evapor}\éger Ou.t}/deld" rg&(uceg plbéjslés&ﬂeoand ﬁxe residue was suspended in
5 THF (200 ml). The THF was evaporated. To the suspension of the residue in THF (124
ml) was added 18.1 g (124 mmol) of diethyl oxalate. Subsequently, to the above
suspension was added at room temperature, 12 g (62 mmol) of 3-acetyl-5-chloroindole.
After stirring for 3 hours, the mixture was stirred at 50 °C for additional 16 hours. The
solvent was removed under reduced pressure. | The resulting residue was washed with

10 ether, and added to 1N hydrochloric acid '(120 ml). The precipitated crystal was
collected by filtration, and washed w.ith water and ethyl acetate. Then the crystal was
purified by recrystallizdtion from dioxane and dried at 80 °C under reduced pressure to
give 14.7 g of the titled compound. Yield: 81 %.

m.p.: 219;225 °C (decomposition)

15 NMR(ds-DMSO) ¢:1.32(3H, t, J=7.2 Hz), 4.31(2H, q, J=7.2Hz), 7.03(1H, s),7.30(1H, dd,
J=8.4Hz, 2 1Hz), 7.564(1H, d, J=8.4Hz), 8.21(1H, d, J=2.1H2), 8.83(1H, ), 12.6(1H, s).
Elemental Analysis for C14H12CINO4
Caled. (%):C,57.25; H,4.12; N,4.77; C1,12.07.

Found. (%):C,57.14; H,4.20; N,4.97; Cl1,12.01.
20 @ 4-(5-Chloroindpl—3-y1)-2-hydroxy-4-oxo-2-butenoic acid
To a suspenéion of 300 mg (.1.02 mmol) of the above-obtained ester in dioxane

(30 ml) was added 1N hydrochioric acid (3 ml). After the mixture was refluxed for 4
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To a suspension of 300 ng (1.02 mmol) of the above-obtained ester in

di oxane (30 M) was added 1N hydrochloric acid (3 m). After the

.m xture was refluxed for 4 - .

28 hours, the solvent was renoved under reduced pressure.
The residue was diluted with water, and the precipitated crystal was

col |l ected | i Qn. 1 2 .
di oxane, an HH’]E%J %ﬁ“l’eglg v%agqg?légéﬁ?%gieﬁgwg%fcwgg&% 1;[el egh%%g%%g%ggmgé@g}%ow
crystal . Yigligh 288 t¥e precipitatbd @%’Estai s 28Bedidd 1l BTBAIAS Mhle @PyYstal was washed

NMR(dr-DVBO) d: 7.00(IH, s),7.29(1H, dd, J=8.7Hz, 2.4Hz), 7.53(1H, d,
J=8. 7Hz), with watbr2h6 Hidxade, abd Zhek-irjed 18 g7 286, mglof the Stk BzdmpdmdsEhiellown) |

13.6(1H, brs). ~__Elemental Analysis for Cl4H12C NO4 Cal cd.

(9 : C 57. 28rystald, ¥ld:N04.77; O ,12.07. 10 Found. (%:C,57.14; H, 4.20;

N, 4.97, d,12.01, . Exanpl ¢ 2-22 - - The other ester

deri vat ﬁves}“-PF@?O\%ﬁ”ecﬁjreé?}&P‘@g“pqnﬁ accordance with Exanple 1 (1), and

t he corresq&gﬁk oxyl [ ¢§§H ahhVves ) rad i
accordance 'W (ﬂqugbﬁﬁg'gggggi(g)f 3%’?Fw§c§ﬁ¢g52§ﬁ§E§ﬁ§§?§a?’ngﬁg?’ies
of the conpanils d, ¥=0481%) 8772112 2%, J=3.6HZR 0L 56100 Wemb, 1 3 BRI Sord). |

The conpounds of Exanpl e 23-59 were prepared in accordance with the

fol | ow ng rEleiental Analysis for C14H12CINO4 R5 -50 OH ROH
0C2R . : 0~\ - C 2R : WN
R. N Caded. (%):C,57.25; H,4.12; N|,4;77; ClL,12.07. _
(19 R R3
0 . oH10 Found. (%):C,57.14; H,4.20; N,4.97; C1,12.01.

' : - N 2

0C2H

Example 2:22
| The other ester derivatives (Ic) were prepared in accordance with Example 1 (1),
and the corresponding ﬁarboxyl_ic acid derivatives (Id) were prepared in accordance with
15  the above (2). The structures and physical properties of the compounds in example 2-22

are shown in Table 1.

The compounds of Example 23-59 were prepared in accordance with the

following route.

20
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20 - | | R (1.d)

29 Exanpl e 23 cl

cl - ~0 OH PhS. .. 0 OH

CCREt / CCREt - JRSS
| HN | N

02S\ - \ /  OCO2H

N 02S\ 0 (1)

4-(1- Benzemm;ﬂ_]@ggl - 5-chl or oi ndol - 3-yl ) - 2- hydr oxy- 4- oxo- 2- but enoi ¢ aci d

et hyl ester To a suspension of 0.88 g (22 nmmol) of sodi um hydri de
(60 % di speflsi on in mineral o'zgv)l Ch THF (50 m) was added under

i ce-cool ing, 94 gO( 100hnND| ) of PHSJE chl)aroi nd@ - 3-0H

I
ox0jl2- blit enoi ¢ acrd erh

yl)-2-hydro oregared in Exanple 1 (1).
Af ter hg or @9 n at room et U OO, Ehe ni xture was

added dr opwi se\a-$ol ution of 2.12 ¢ 2 ln’m)l ) of benzenesul f onyl
chloride in THF (20 m). After stirringfor/NZ hours 10 at room
tenperature, to the m xture was added DI\/IOZGQ m). After stirring for
additional 30 mn, the reaction m xture was @red into ice-water
containing i N hydr ochl ori c aci d, epd € acted with ethyl acetate.
The organic |ayer was washed with at er and s%tHurat ed brine, and then
dried. The solvent was concentrated and : ue was crystallized .
fromether to give crude crystals—wh ch ot %@ther to give 15
3.75 g.of the titled conmpound. Yield: 87%¢ “Pecrystallization

from et hyl acetate afforded the pure mgster, nelted at. 156-157 'C.
NVR(d6- DMSO) d: 1.45(3H, t, J=7.4Hz), 4. 6%8’2H, g, J=7.4Hz), 6.89(1H,
s), 7.38(1H, dd, J=9.OHz, 2.4Hz), 7.

AZJ0(3H, ), 7.88-7.99(3H, ),
8.35(1H, s), 8.36(1H, d, J=2.4Hz), 14.7(1IH, brs). |

(§)) 4-(1-Benzenesulfony1-5-chlor0indol-3-y1)-2-hydroxy-4-oxo-2-bu1;enoic acid ethyl ester
5 To a suspension of 0.88 g (22 mmol) of sodium hydride (60 % dispersion in mineral
qil) in THF (50 ml) was added uﬁder 'ice-cooling, 2.94 g (10 mmol) of 4-(5-chloroindol-3-
yD-2-hydroxy-4-oxo-2-butenoic acid ‘ethyl _éster prepared in Exainple 1 (1). After
sﬁrring for 15 min at room temperature, to the mixture was added dropwise a solution of
2.12 g (12 mmol) of benzenesulfonyl chloride in THF (20 ml). After étirring for 2 hours
10 at room i;emperamire, to the inixture was added DMF (8 ml). After stirring for
additional 30 min, the reaction mixture was poured into ice-water containing IN
. hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with
water and saturated brine, and then dried. The solvent was concentrated and the residue
- was crystallized from ether to give crude crystal, which was washed with ethér to give
15 3.75 g of the titled compound. Yield: 87 %. .Subsequent recrystallization from ethyl
acetate afforded the pure ester , melted at. 156-157 °C.
NMR(de-DMSO)_ 5: 1.45(3H, t, J=7.4Hz), 4.44(2H, q, J=7.4Hz), 6.89(1H, s),7.38(1H, dd,
J=9.0Hz, 2.4Hz), 7.50-7.70(3H, m), 7.88-7.99(3H, m), 8.35(1H, s), 8.36(1H, d, J=2.4Hi),
14.7(1H, brs).
20 Elemental Analysis for C2oH1sCINOsS 0.2H20
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20 El enrental Analysis for C20H16C NO6S 0. 2H20

30 Calcd. (99:C/54.91; H 3.78; N, 3.20; C1,8.10, S, 7.33.
Found. (% :C,54;83; H 3.78; N 3.16; C1,8.13. S, 7.42. (2)

4- (1- Benzenesul f onyl - 5-chl or oi ndol - 3-yl) - 2- hydr oxy- 4- oxo- 2-butenoic acid
To a suspension of 0.8 g (1.97 mmvl) of the ester obtained in the above (1)

i n di oxane ne ) . Roghl oric acid (8 m). After the
Caldd. % &g%‘lﬁg | P, apislg6l hdé,{?.ﬂib}/ﬁ, 708!

m Xture was re r's. the solvent was renoved under

reduced premsAne) 8489 g8, NB6dC] 8t e, Yid h - water and extracted
with ethyl acetate. The organic | ayer was washed with water and

sat ur at ed hg) £#€¢l-Ban@nthdfongl-5-ellorohidel-8allvZhydnoag-4aanenttemtieatidnd t he
resulting crystal ~ was purified by recrystallization from ethyl
acetate to gi VR DswpepsitnecitQ.§ § £49TommedLod dhe ester objtaingd irgthegbove (1) in dipxape:

S0 215 08 LS e S B e e 4
8. 20-8. 25(3H 9.33(1H , . 0r 14 b . . Fl ' 1 .

Anal ysi s 1£ o OH&%WW%I?@S r%%‘w&%%?dg a.r é‘%ﬁ%y&r ?%é 8; Tlllf ﬁpfsécgl % Wh‘%‘?d with

Cl, 8. 74, S’vgagt%pand extractg@wﬂﬁ-e%ﬁoab@a@- 38e ofganiChyeNwis GIQ?(sITe(%Im% ®ater 3md- 85

Exanpl e 24- , e other ester derivatives wer e prepared
i N accor danaeuratddbrineasid thedAried, The solvbht was d cddeenteatet @ap thwhicsaltidgrcbxall i C
acid derivatives (1d) were prepared in accordance 20 wth the above (2).
The subst i twaspwifzaddbyt kesrystigilicaiion owmshyli aetaté tegvie GO gpbartitledreompound.
shown in Table 2-3. The NMR data of the above-nentioned conpounds are shown
in 10 TaHpl: 80 %and the el enental anal ysis data thereof are shown in

Tabl e 5. m.p.: 210-218 °C (decomposition)
NMR(ds-DMSO) ¢:7.29(1H, s),7.51(1H, dd, J=8.7Hz, 2.4Hz), 7.65-7.82(3H, m), 8.03(1H,
d, J=8.7Hz), 8.20-8.25(3H, m), 9.33(1H, 8), 12.0-14.0(1H, brs).
Elemental Analysis for C1sH12CINOeS -
15 Caled. (%):C,53.28; H,2.98; N,3.45; CL,8.74, S,7.90.
Found. (%):C,53.33; H,3.06; N,3.40; C1,8.56. S,7.85.
Example 24-59
- The other ester derivatives (Ic) were prepared in accordance with Example 23
(1), and the -correspondmg carboxylic acid derivatives (Id) were prepared in accordance
20  with the above (2). The substituents and the physical properties of each compound are
shown in Table 2-3. The NMR data of the above-mentioned compounds are shown in

Table 4, and the elemental analysis data thereof are shown in Table 5.
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(Table 1)
_u—\.

o _ (o)
Exampte R} B B R K B R . Recrystallization / M.p. (C)
Nowo (Ic) (Id)
2 H H H H H H  Et  MeOiHex >300  EtOAc  202-209
3 H H 6 H H H M powler  RtOAc 185187
4 H o H H F H H M MK 202204  EtOAc 202204
5 H H H B H H Bt  BtOH 238246 diosane  236-237
6 H H. H H ¢ ~'H M  EtOc  18-19 MK 240-245
7 H H H H H Cl M  EtDAc  190-191  MeCN . 203-205
8 H H H M H H M  EtOAc 202206 FEtOAc  209-211
9 H H H O H H Bt powler  EtOAc  211-212
10 ~(C)Ph H H ¢ H H ¥ BtOAc 24217  EtOH 95-100
4l Ph(4F) H H H H H M EtOAc 204206 - EtOAc 194195
2 4-picolyl ‘H H ¢ H H M  EtOc 208215  EtOHHO  230-232
3 B H H N, H H M MK 210211 EtOAc  201-210
4 Bk H H H -OCH)PR H M  EtOACBL0 125-128  EtOAc  193-196
B B H H H -00fh H M BtOAc 186187  EtOAc  201-203
% H m@eC) H H H H M  EtOAcHex 198-202 EtOAcHex  180-182
17 H Ph3C) H H H H M  BtOAcHex 202204 FEtOAcHex  109-110
4 H P(4F) H H W H M  EtOcHex 202204 EtOAcHex  195-107
49 H Ph(4C) H H H H Me BtOAcHex 220222 EtOdcHex  187-1%0
@ LH Ph4Me) H H H H M  EtOAcHex 203-206 EtOAcHex 172-174
& TH Ph(3Ne) H H H H M  BtOAcHex 162-165 EtOAc-Hex  150-155
P (M M(GC) H H H H M  EtOAcHex 151-152 EtOAcHex  167-168
> 1
>

> 1

~Aa
OMWC
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(Table 2)

c

Ca

n

Example R! R R R K R R Recrystallization / M.p. (°C)
@) Yo. (Ic) (Id)
o |# -S0,Ph H H F H H ¥ powder EtOAc 186-19
25 -S0,Ph H H B H H M Bt 212-213 EtOAc 212-217
- |2 -S0,h H H H ¢ H M EtO 176-178 EtOAc 222-226
@) 27 -50,Ph H H On H H Et oil EBtOAc 210-214
c ., |28 -80,Ph(4-F) H H ¢ H H E  Etlic 169170 EtOH-EtOAc 229-230
O, |29 -S0,Ph(2-F) H H € H H E  EtOAcBt0 134135 EtOAc 231-232
_ 30 -S0Ph(2,4F) - H H ¢ H H Et  EtOAc-EtO 179-181 EtOH-Et0Ac 228-229
O 3 = -SOPh(4-Cl) H H ¢ H H E  EtOAc 169-170 EtOH-EtOAc 214
| 32 -S0,Ph(2,5-C1) H H € H H Bt  EtOAc-Bt0 179-180 EtH 243244
OFE g -S0,Ph(2-Br) H H ¢ H H Bt pover - EtOH-EtOAc = 222-223
L, O U -S0,Ph(3-N0,) H H € H H B  EtOAc 185-186 EtOH-EtOAc 257-258
&' |3 (c) -SoPh4Ne) H H ¢ H H B EH 125-12
o (Id) -SO,Ph(4-Ng) H H ¢ H H EtOH-EtOAc >300
a |3 -S0,Ph(4-Bn) H H ¢ H H E  EtOHBtOAc 120-121 EtOH-EtOAc 169-170
37  -S0,Ph(4-Ofe) H H € H H B  Et0 157-158 EtOAc-Et,0 194-195
38 -S0,Ph(2-COMe) H H ¢ H H E  EtOAc-Bt0 167-168 Et,0 184-185
39 -S0Ph(2,4,6-%) H H ¢ H H Et  EtOAc-Bt0 105-106 Et,0 264-267
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(Table -3)
Example R R B R R R R Recrystallization / M.p. (°C)
No. | (Ic) | (1d)
40 -S0,iPr H H €0 H H Et oil EtOAc-Et,0  183-184
41 -S0,NMe, H H € H H Et EtOAc 162-163 Et0Ac-Et;0 209-210
42 N-morpholino sulfonyl H H C H H BEt EtOAc 202-205 EtOAc 205-208
43 Me H H H H H Et powder EtOH 180-185
4 ¥e H C H H H M povder EtOAc 176-178
45 Me H H € H H M povder EtOH 178-183
46 Bu H H B H H -Me EtOAc 155-157 EtOAc 168-173
47 ~CH;Ph H H Cl H H BEt EtOAc 176-177 Et0Ac 183-185 -
48 -CH;Ph(4-N;) H H Br H H M oil EtOAc 185-195
49 2-naphthylmethyl H H C H H Et EtOAc 183-184 EtOAc 203-209
50 ~CH,Ph(4-Ph) H H C H H Et EtOAc 145-150 EtOAc 190-19
51 —CH,Ph(2-Ph) H H C H H M EtOAc 143-145 EtOAc 190-195
52 cyclopropylmethyl H H C H H Et EtOH-EtOAc  177-1T9 EtOAc-Et,0 194-195
b3 -CH,Ph(3-CO,Me) H H C H H Et EtOAc-Et,0 179-180 Et,0 . 196-197
54 ~CH;Ph(4-COMe) H H C H H Et powder EtOAc 199-200
55  2-methoxycarbonyl- _

5~thienylmethyl H H CI H H Et EtOAc-Et,0 166-167 Et0Ac-Et,0 178-179 -
56 -CONHPh H H Cl H H BEt Et,0 193-19 EtOAc 203-205
57 -CH;Ph Ph(2-C1) H H H H M EtOAc-Hex 169-170 EtOAc-Hex 185-188
58 ~-80,Ph Ph(4-F) H H H H M povder EtOAc-Hex 180-185
59 -CH;Ph -CH;Ph H H H H M BtOAc-Hex 125-127 EtOAc-Hex 175-180
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Table 4=1
Example ester derivative (I c) carboxylic acid (Id)
>9 = : (d,-DMS0)S : 7.03(1H, s), 7.10-7.70(3H, m), 8. Sum chmm m), 8. _NoAE
o4 . d, J=3.0Hz).
3 (CDCLy) & : 3.93(3H, s), 7.00(1H, s), 7.19-7.39(3H, m), 7.95(1H, d, | (d,-DMS0)d : 7.00(1H, s), 71.26-7.28(2H, m), 7.42-7.52(1H, m), 8.62(1H,
J=2.4Hz), 9.92(1H, brs). d, J=3.0Hz).
- (d;-DMS0) S : 3.95(3H, s), 7.03(1H, s), 7.14(1H, dd, J=8.8Hz, 2.8Hz), | (d,-DMSO)S : 7.00(1H, s), 7.13(1H, dt, J=8. 8z, 2.8Hz), 7.52(1H, dd,
4 7.53(1H, dd, J=9.0Hz, 4.4Hz), 7.89(1H, dd, J=10Hz, 2.6Hz), 8.81(1H, | J=8.THz, 4.8Hz), 7.89(1H, dd, J=9.6Hz, 2.4Hz), 8. T8(1H, s), 12.5(1H, mv“
. s), 12.4(1H, brs). 13.6(1H, brs).
A (d;-DMSO) & : 1.30(3H, t, J=5.9Hz), 4.28(2H, q, J=5.%Hz), 6.90(1H, | (d;-DMSO)G : 7.01(1H, s); 7.41(1H, dd, J=8.8Hz, 2.1Hz), 7.49(1H, d,
5 s), 7.25-7.60(2H, m), 8.30-8.40(1H, m), 8.70-8.80(1H, m). J=8.8Hz), 8.37(1H, d, uum 1Hz), 8.7T7(1H, d, J=2.THz), 12.6(1H, brs),
13.5(1H, brs).
o (d;-DMSO) & : 3.85(3H, s), 7.05(1H, s), 7.29(1H, dd, J=8.7Hz, 1.8Hz), | (d;-DMSO)S : 7.01(1H, mv“ 7.28(1H, dd, J=8.6Hz, 1.8Hz), 7.55(1H, d,
Wm o 7.56(1H, d, J=1.8Hz), 8.21(1H, d, J=8.7Hz), 8.81(lH, s), 12.6(1H, | J=1.8z), 8.21(1H, d, J=8.6Hz), 8.76(1H, d, J=3.2Hz), 12.5(1H, brs).
o | brs). o .
7 | (©OCL) & :3.95(3, s), 6.90(1H, 5), 7.257.35(2, w), 8.0A(I, d, | (&-DAS0) & :7.09(LH, s), 7.22-7.39(2, w), 8.21(1H, d, J=1.8),
& | J=3.0Hz), 8.29(1H, dd, J=7.4Hz, 1.6Hz), 8.95(1H, hrs). 8.80(1H, dd, J=3.2Hz), 12.8(1H, s), 13.9(1H, brs).
P o (d;-DMSO) & :3.80(3H, s), 3.85(3H, s), 6.90(1H, dd, J=8.8Hz, 2.4Hz), | (d,-DMSO) & :3.81(3H, s), 6.90(1H, dd, J=8.6Hz, 2.2Hz), 6. 99(1H, s),
“ @ (14, s), 7.40(1H, d, J=8.8Hz), 7.73(1H, d, J=2.4Hz), 8.68(1H, d, | 7.40(1H, d, J=8.6Hz), 7.73(1H, n J=2.2Hz), 8. ?RE d, J=3.6Hz),
! J=2Hz), 12.4(1H, brs). 12.3(1H, brs).
w (d;-DMS0) & :1.32(3H, t, J=1.4Hz), 4.31(H, q, J=T.4Hz), 5.14(2H, (d;-DMS0) & :5.14(2H, s), 6.98(1H, s), 6.99(1H, dd, J=0.(0Hz, 2.4Hz),
. “ 9 6.98(1H, dd, J=9.0Hz, 2.4Hz), 7.00(1H, s), 7.30-7.54(6H, m), 7.30-7.52(6H, m), 7.84(1H, d, J=2.4Hz), 8.63(1H, d, J=3. ova‘ 12.9(1H, d,
! (1H, d, J=2.4Hz), 8.68(1H, s), 12.3(1H, brs). J=3.0Hz), 13.7(1H, brs).
w @ (dDMS0) & :3.16(2H, t, J=7.8Hz), 3.86(3H, s), 4.53(H, t, (d;-DMS0) & :3.16(2H, t, J=7.4Hz), 4.52(2H, t, J=7.4Hz), 6.91(1H, mv,
“ 1 8Hz), 6.93(1H, s), 7.17-7.34(6H, m), 7.71(1H, d, J=8.6Hz), 7.18-7.36(6H, m), 7.72(1H, d, J=8.6Hz), 8.21(1H, d, J=2.1Hz), 8.79(1H,
| < | 8.T9(1H, d, J=2.2Hs), 8.81(1H, s). s), 13.8(1H, brs).
w Hf»\ MS0) & :3.85(3H, s), 7.20(1H, s), 7.35-7.55(5H, m), 7.76- (d;-DMS0) & :7.16(1H, s), 7.36-7.39(2H, m), 7.46-7.52(3H, m), 7.76-
! 7.83(2H, m), 8.33-8.38(1H, m), 9.09(1H, s). 7.81(2H, m), 8.35-8.39(iH, m), 9.04(1H, s), 13.8(1H, brs).
w (CDCLy) 6 :3.69(3H, s), 5.56(2H, s), 6.33(1H, s), 7.12-7.20(3H, m), | (d;-DMSO) & :5.83(2H, s), 6.97(1H, s), 7.35(1H, dd, J=8. Tz, 2.1Hz),
“ 12 m 7.45(1H, d, J=8.81z), 8.33(1H, d, J=2.2Hz), 8.37(IH, s), 8.48- 7.61-7.66(3H, m), 8. No.AE d, J=2.1Hz), 8.7T7(2H, d, J=6.0Hz), 9.05(1H,
! O " | 8.52(2H, m). 8).
Tz
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Emgov 0 "w.mo.@r s), 5.62(2H, s), 7.06(1H, s), 7.25-8.20(TH, | (d;-DMS0) & :5.62(2H, s), 7.06(1H, s), 7.25-8.20(5H, m), 7.89(1H, d,
13 m), %EAE. d, J=2.2Hz), 9.25(1H, s). J=0.0Hz), 8.17(1H, dd, J=9.0Hz, 2.4Hz), 9.11(1H, d, J=2.4Hz), 9.25(1H,
~ s), 14.0(1H, brs). _
A@FVQH,@%ANF t, J=6.9Hz), 3.92(3H, s), 4.18(2H, t, J=6.9Hz), | (d;-DMSO) & :3.04(2H, t, J=6.6Hz), 4.20(2H, t, J=6.6Hz), 5.50(%H, s),
14 5.29(2H, mw/._ m.q@:r d, J=1.8Hz), 6.79(1H, s), 6.98(1H, dd, J=8.7Hz, | 6.90(1H, dd, J=9.0Hz, 2.1Hz), 6.95(1H, s), 7.19(1H, d, J=2.1Hz), 7.21-
1.8Hz), 7.14-7.37(10H, m), 7.79(1H, s), 8.26(iH, d, J=8.THz). 7.36(10H, m), 8.08(1H, d, J=9.0Hz), 8.83(1H, s).
& 8@5& :3.92(%, s), 5.29(H, s), 6.78(1H, s), 6.78(1H, dd, (d;-DMS0) & :5.43(2H, s), m.wmAE. dd, J=9.0Hz, 2.4Hz), 6.98(1H, s),
= nwm au_w.omsu N_./ENV. 7.10-7.80(11H, m), 7.90(1H, s), 8.24(1H, d, 7.22-7.80(11H, m), 8.16(1H, d, J=0.0Hz), 9.04(1H, s), 13.8(1H, brs).
7y J&0Hz). : .

o} 16 = EWU%S Jd :3.66(3H, s), 6.02(1H, s), 7.26-7.40(ZH, m), 7.48- (d;,-DMS0) & :6.05(1H, s), 7.22-7.40(2H, m), 7.42-7.78(5H, m), 8.22-

7.80(5H, m), 8.23-8.38(1H, m), 12.7(1H, s). 8.34(1H, m), 12.6(1H, s), 13.4(1H, brs).

W1y (d-DMSO) & :3.70(3H, s), 6.28(1H, s), 7.24-7.38(2H, m), 7.46- (dy-DMSO) & :5.95(1H, s), 7.32-7.46(2H, m), 7.52-7.58(1H, m), 7.62-

744, n), 7.81(1H, s), 8.20-8.32(1H, m), 12.7(1H, s). 7.80(5H, m), 8.30-8.38(1H, m), 13.4(1H, brs). .
18 (d;-DMSO) & :3.69(3H, s), 6.21(1H, s), 7.24-7.38(2H, m), 7.39- (d,-DMS0) & :6.23(1H, s), 7.20-7.38(H, m), 7.38-7.58(3H, m), 7.70-

Ly 7.58(3H, m), 7.70-7.80(2H, m), 8.21-8.28(1H, m), 12.6(1H, brs). 7.80(2H, m), 8.18-8.30(1H, m), 12.5(1H, s), 13.4(1H, brs).

3 19 (d,-DMS0) & &.@GF s), 6.24(1H, s), 7.20-7.40(2H, m), 1.42- (CDCLy) & :6.64(1H, s), 7.33-7.60(7H, m), 8.24-8.30(1H, m), 8.75(1H, brs)

b 7.60(1H, m), 7.62-7.80(5H, m), 8.20-8.30(1H, m). _

£y (d,DH0) & B3.68(3H, s), 3.88(3H, s), 6.31(1H, s), 7.16(H, d, (d;-DMSO) & :3.85(3H, s), 6.32(1H, s), 7.14(2H, d, J=7.8Hz), 7.20-

3 | 20 mum“.ﬁuv. q.w@q.wpﬁm‘ m), 7.45(1H, dd, J=6.5Hz, 2.1Hz), 7.61(2H, d, | 7.32(2H, m), 7.42-7.50(1H, m), 7.61(2H, d, J=7.8Hz), 8.22(1H, dd,
| ©  [8.THz), §;23(1H, dd, J=6.5Hz, 2.iHz), 12.5(1H, s) _ J=7.8Hz, 1.2Hz), 12.4(1H, s), 13.4(1H, brs).

_w ~ @ AQEVM&&NA%. @. 3.78(3H, s), 6.54(1H, s), 6.90-7.06(3H, brm), | (d;-DMS0) & (HC1 free):3.20(6H, S), 6.60(1H, s), 7.13(1H, d, J=7.8Hz),
BNH 7.30-7.48(@1, ), 8232-8.44(1H, m), 8.76(1H, brs). 7.20(1H, t, J=8.1Hz), 7.45(1H, t, J=8.1Hz), 7.57(1H, s), 7.65(ZH, t,
O = - _ J=8.1Hz), 8.60(1H, d, J=7.8Hz), 12.5(1H, s), 13.8(1H, brs).

4 (d,-IMS0) S :3.60(3H, s), 3.66(3H, s), 5.90(1H, s), 7.30-7.48(3H, | (d,-DMS0) & :3.60(3H, s), 5.94(1H, s), 7.36(1H, td, J=7.2Hz, 1.5Hz),

P 22 m), 7.56(1H, &, J&ll.1Hz, 1.6Hz), 7.62-7.82(3H, m), 8.30-8.40(1H, | 7.41(1H, td, J=71.2Hz, 1.5Hz), 7.56(1H, dt, J=2.THz, 1.50z), 7.60-7.76(4H,

g m. — m), 8.33(1H, dd, J=7.2Hz, 1.5Hz), 13.4(1H, brs).

24 (CDCL,) S :3.75(3H, s), 6.75(1H, s), 7.38-8.00(8H, m), 8.26(1H, s). | (d,-DMS0) & :7.30(1H, s), 7.33-8.25(8H, m), 9.34(1H, s), 13.8(1H, brd).
= %5 (CBCLy) & :3.98(3H, s), 6.89(1H, s), 7.50-7.68(4H, m), 7.85(1H, d, | (d;-DMSO) & :7.29(1H, s), 7.60-7.83(4H, m), 7.98(1H, d, J=9.0Hz),
_ J=9.0Hz), 7.94-7.98(2H, m), 8.32(1H, s), 8.51(1H, t, J=1.8Hz). 8.19-8.23(2H, m), 8.40(1H, d, J=2.1Hz), 9.31(1H, s), 13.8(1H, brs).
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Table 4—3 B _
ol = |(CKL)G:3.97(3H, s), 6.90(1H, s), T.36(1H, dd, J=8:FHz, L:8z), | (3-DHSO) O.:7.29(1H, s),g.49(1H, dd, J=8.4Hz, 2.1Hz), 7.66-7.72(4H,
on 2% | 7.53-L70(3H, m), 7.96-8.00(3H, u), 8.25(1H, d,U=8.1Ha), 8.31(1H, | m), 8.0L(IHA, J2.1Hz), 8.26(2H, d, J=8.7Hz), 9.3L(1H, s), 14.0(1H,
), ILTIEbrsh o - - brs). :
i (dy-DMSO) & :1.35(3H, t, J=T.4Hz), 4.35(ZH, q, J=T.4Hz), 5.14(2, | (&-DMS0) O 5.14(ZH, s), 7.15(1H, dd, J=9.0Hz, 2.4Hz), 7.27(1H, s),
- 2B | s), T.138.20(144 m), %B3(LH, s). 30-7.80(8K> m), N9.85(1H, d, J=2.4Hz), 7.91(1H, d, J=9.0Hz), 8.16-
= T g < .22(2H, m), w.momm“ s), 13.8(1H, brs) . _
i (d;-DMSO) & :1.34(3H, t, J=9.0z), 4.36(2H, q, J=0.0Hz), 7.30(1H, | (&-DMSO) & :7.27(1H, s), 7.52(2H, d, J=8.7Hz), 7.55(1H, d, J=B,7Hz),
29 | s), 7.45-7.60(3, m), 8.04(1H, d, J=0.0Hz), 8.25(1H, d,0J=3.0Hz), |8.06(1H, d, J=0.0hd), 8.25(1H, d, J=2.1Hz), 8.33(H, q, J=4.5Ha),
_ 8.32(H, dd, &12.08z, 7.242), 9.34(1H, s). c29.31(11, s), 140(1H, brs).
i (d;-DMS0) & ww_@ap t, J=6.9z), 4.34(2H, q, J=6.%Hz), 7.35(1H,D (4,-DMS0) & :7.32(1K; s), 7.44-7.60(3H, m), 7.80-7.95(1H, m), 7.87(1H,
29 |s), 7.40-7.60(3H, m), 7.80-L95(2H, m), 8.2-8.35(2H, m),B.26(2H, d.Q J=9.3Hz), 9.32(1H, d, J=1:8z).
S | J=L.8), 9.36(1H, s). . c : _
iy (d-DMS0) O :1.34(3H, t, J=6.9Ha), 4.34(ZH, q, J=6.9Hz), 7.34(1H, | (4,MS0) O :7.30(1H, ), 7.45(1H, d, J=9.0fiz), 7.51(1H, dd, J=9.0H,
0 |5 7T, @, 9.0, 27z), T.51(1H, dd, J=8.THz, 2.1Hz), | 2.4%5), 7.64(1H, m), 7.89(IH, d, J=9.0Hz), 8.29(tH, d, J=2. 1Hz), 8.40(1H,
Q.Eﬁ. dt, J°9.0tz, 2.4%2), G88(1H, d, J8.4k), 8.29(1H, d, 5 |m), 9.31YL s), 13.6(1H, brs)
o Lo [ 9=£1), 8.4001H, w), 9.34(1 s). . o
A (d;-DMSO) & :1.34(3H, t, J=6.%Hz), 4.36(2H, q, J=6.9Hz), 7.30(1H, [ (d;-DMSO) & :7.27(1H, s), 7.52(1H, dd, J=9.0, 2.1Hz), 7.76(2H, d,
31 |s), 7.52(1H, dd, J=9.0, N.%v&wva@% d, J=9.0Hz)58.03(1H, J29.0Hz), 8.03(1H, d, J=0.0Hz), 8.24(2H, d, J=0.0Hz), 8.25(1H, d,
J29.0Hz), 8.23(7H, d, J=9.0)7 S25(1 & Jo2. z). 0. 34(1H, 5). | &2.10), 9.31(1H, s), 14.0(1H, s). o
(d;-DMS0) & :1.33(3H, t, Jeb.%Hz)] 4.38(2H, q, J6.%Hz), 7.35(1H, | (d;-DMSO) & Q7.30(1H, d, J=10 Hz), 7.49(1H, dd, J=0.0Hz, 1.6Hz),
g | ) TA(IH, dd, J8.THz, 2.4), 7. 75(1H, d, J8.7Ha), 7.85(1H, ¢, | 7.T5(1H, d, J=8.4Hz), 7.85(1H, d, J=9.0Ha), 7.92(1H, dd, J=8.48, 2.TH),
J=8.7Hz), 7.92(1H, dd, J=8.THz; 27Hz), 8.30(1H, d, J=2.4Hz), 8.30(1H, d, J=2.1Hz), 8.52(1H, d, J=2.7Hz), 9.36(1H, d, J=10Hz), 14.0(1H,
8.52(1H, d, J=2.THz), 9.40(H, s) G | wrs). o
(d,-DMSO) & :1.33(3H, t, J°6.%Hz), 342, q, J6.9z), 7.35(1H, [ (d,-DMS0) & :7.31(1H, s), 7.44(1H, dd, J=9.0Hz, 2.1Hz), 7.65(1H, d,
wm s), 7.45(1H, dd, J=9.0Hz, 2.1Hz), 7.66(1H, d, J=9.0Hz), 7.74(2H, brt, | J=9.0Hz), 7.73(H, td, &38.Mz, 2.1Hz), 7.90(1H, dd, J=7.8Hz, 1.8Hz),
<| J=8.z), 7.91(1H, dd, J=7.8Hz, 1.82), 8.31(1H, d, J=1.8Hz), 8.31(1H, d, J=2.1Hz), 8.42(1H, dd, J=7.8Hz, 2.1Hz), 9.33(1H, s), 14.0(1H,
Y ™| 8.41(1H, dd, J=7.8Hz, 1.8Hz), 9.38(1H, s). brs). <
c (d;-DMS0) O :1.34(3H, t, J=T.2Ha), 4.36(2H, q, J=7.2Hz), 7.30(tH, | (d;MS0) & :7.28(1H, s), 7.54(1H, dd, J=9.0, 2.1Hz), 7.96(1H, t,
b 5, 9| 9 THA(H, dd, 9.0, 2.1Hz}o T.97(1H, t, J=8.41z), 8.10(1H, d, |J=7.8H2), 8.11(1H, d, J=9.0Hz), 8.25(1H, d, J=2.1Hz), 8.57(1H, dd,
Ol J=8.41z), 8525(1H, d, J=2.1%), 8.57(1H, dd, J=8.4Fz, 2.1Hz), J=1.81z, 2.1Hz), 8.66(1H, dd, J=7.88z,2.1Hz), 8.91(1H, d, J=2.1Hz),
. 8.66(1H, d, J=8.4Hz), 8.89(1H, d, J=2.1Hz), 9.45(8, s). 9.42(1H, s), 13.8(1H, brs).
oA N =) 1 o L0
o S= O T S3w z il
S x . — . - — N co =2 Na) -
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Table 4—4 Lo |
(d-TMS0) 6-:1.35(FLIXS 6. %), 2.06(3H; s), 4.36(2H, g, (d-MS0) & :6.61(2H, d, J=8.7Hz), 7.26(ZH, s), 7.49(1H, dd, 8.7,
o, | 956.9H2), T.30(IH, 5), TE0(IH, dd, JR.7, 2.1Hs), T.8L(H, d, | 2.10g), T.7O(2H, d, J=8.THs), 7.98(1H, d, J=8.7Hz), 8.25(1H, d, 2. 1Hz),
" | J=8.THz)% 8.0011H, d, 38.7Hz), 8.13(Z, d, J=8.THz), 8.25(1H, d, |9.19(1H, s), 13.6(1H, s).
| 203 9.28(1H, s),-10.5(1H, s) _
(d-DMSOP & ;1. 34(M,gf, J=6.%), 4.02(H, s), 4.35(2, 4, | (4,DHSO) O :4.0L(ZH, s), 7.10-7.30(6H, m), 7.45-7.55(3H, w), 8.02(1E,
—38 | J6.9z), 7.10°7.38(6H, m), 7.45-7.55(3H, m), 8.0L(1H, d, J8.4iz), | d, J=8.4z), 8.14(H, d, J-8.4Hz), 8.24(1H, d, J=2.1Hz), 9.29(1H, s),
Z 3 |8.13(2xd, JB.40), 8.04(1H, d, J-2.1), 9.32(1H, s). 13.6(1H, brs), 14.0(1H, brs).
N (d-DMB0) & <0.35(3, t,J6.90z), 3.82(3H, s), 4.35(Z, g, (d-D¥S0) & :3.82(3H, s), 7.16(2H, d, J=0.0Hz), 7.28(1H, s), 7.50(1H,
F oy | 690, 160G, J=8.0z), 7.30(H, ), T.501H, dd, J=9.00z, | dd, J=9.0Hz, 2.4Hz), 8.03(IK, d, J=9.3Hz), 8.15(2H, d, J=9. 3z), 8. 25(1H,
§9°s |24, B.03(, d, JD.003, 8.15(2H, d, J9.00), 8.25(1H, o, | d, J2.4z), 9.30(1H, s), 13.6(1K, brs).
US| J=2.40), 9.33(1H, 5)” _ |
| O [ (3eDS0) 6 :1.34(3H,0L, 8. THz), 3.94(3, s), 4.34(2H, g, (d,-DMS0) & :3.95(3H, s), 7.27(1H, s), 7.49(1H, dd, J=9.0Hz, 2.4Hz),
_;w, J=3,z), 7.31(1H, ),-7.50(1H, dd, J=9.0Hz, 2.1Hz), 7.76-T.94(4H, | 7.74-7.94(48, m), 8.17(1H, d, J=7.5Hz), 8.3L(1H, d, J=2.4z), 9.13(IH,
— S |@)Csa5(1, d, J8. 1H)08.29(1H, d, J=2.1H), 9.11(1H, s). ). L
X | (4,DM0) © ;1.33(3H, t, J6.9z), 2.29(3H, s), 2.47(6H, 5), | (d;-DMSO) O :2.29(3H, s), 2.48(6H, s), 7.20(ZH, s), 7.32(1H, d,
Z 38 | 4.34aH, g, B.92), T.20(H, s), 7.25-7.50(3, n), 8.31(1H, d, | J=9.0Hz), 7.33(1H, ), T-44(1H, &d, J=9.00z, 2.1Hz), 8.32(1H, d,
I J=1.54s), 9.38(1H, s). _ . _ J=2.1Hz), 9.33(1H, s), 13.8(1H, brs)
I m | (d,-DMSOY w :1.20-1.35(%H, m), 4.05(1H, sept, J=6.3Hz), 4.34(%H, q,
) S | 3=1.2%), 1.29(1H, s), 7.55(1H, dd, J=8.THz, 2.1Hz), 7.95(1H, d,
| < J=8.7z), 8.34(1H, d, J=2.11®), 9.13(1H, s). _
= | (deDMS0) 6 :1.@3(3H, t, J=7.2Hz), 2.91(6H, s), 4.34(H, q, (d-DMSO) & :7.29(1H, s), 7.51(1H, dd, J=9.0Hz, 2.1Hz), 7.97(lH, d,
4| o)) 7.32(1H, ), T.5140H, dd, J8.THz, 2.4z), T.98(1H, d, | J=9.0Hz), 8.34(1H, dd, J=9.0Hz, 2.1Hz), 9.14(IH, s), 13.4(IH, brs).
U [ el 8.33(1H, d, J2.48), 9.17(IH, s). | o
W| ﬁ%ﬁwy.ﬁaﬁ t, 7. 2Hs), 3.24(4, t, J5.10z), 3.71(4H, t, | (d,-DMSO) & :3.25-3.29(4H, m), 3.56-3.58(4H, m), 7.27(1H, s), 7.51(1H,
U=b. (Hz),4.30(2, q, J=7.2%), 6.86(1H, s), 7.39(1H, dd, J=0.0Hz, | dd, J=8.7Hz, 2. 1Hz), 7.95(1H, d, J=8.Tiz), 8.35(1H, d, J=2. 1Hz), 9.12(iH,
D.1Hz), 7.83(1H, d,=.0H2), 8.17(1H, ), 8.4(1H, d, J2.1Hz). |s) |
iy XY 014260, , OF7.0Hz), 3.90(3, s), 4.39(2, g, J=7.0Hz), | (CDCL,)O:3.92(3, s), 6.94(1H, s), 7.38-7.42(3H, m), 7.%6(1E, s),
= %, s), 7:35-7.40% n), 7.87(1H, s), 8.36-8.41(1H, w). 8.26-8.33(1H, m).
B | (O o:3.87(3H, §), 3.3, s), 6.97(1H, s), 7.26-7.36(3H, w), | (COCL,)G:3.88(3H, s), T.0L(MH, s), 7.26-7.35(3H, m), 7.87(1H, 9).
o | 7.82(#, s). L . " _
3 B “
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> (d,-DMS0) & :3.85(3H, s), 3.90(3H, s), 6.96(1H, s), 7.38(1H, dd, [ (d,-DMSO) & :3.90(3H, s), 6.93(1H, s), 7.38(1H, dd, J=9.0Hz, 2.0Hz),
b M& J=8.6z, 2.0Hz), 7.66(1H, d, J=8.6H), 8.20(1H, d, J=2.0Hz), 8.85(1H, | 7.66(1H, d, J=9.0Hz), 8.21(1H, d, J=2.0Hz), 8.82(1H, s), 13.6(1H, brs).
mv m V2 m =
N (d;-DMS0) & :0.90(3H, t, J=7.2Hz), 1.19-1.30(2H, m), 1.70-1.84(2H, | (d,-DMSO) & :0.89(3H, t, J=7.6Hz), 1.25(2H, dt, J=7.8Hz, 7.8Hz),

_ i | D> 3S6(3, 5), 4.25(2, t, J7.2H0), T.0L(, s), T.47(1H, dd, | 1802, dd, J=7.60, 7.6H), 4.27(2H, t, J=T.2Ha), 6.99(1H, &), T.47(1H,
o J=9.0z,~2.0Hz), 7.69(1H, s), %&5 d, J=2.0Hz). dd, J=9.0Hz, 2.1Hz), 7.68(1H, d, J=9.0Hz), 8.38(1H, d, J=2.1Hz), 8.87(1H,
w |l > - . - _ . . s).
= (COCL) S :1.41(3H, b, J=7.2Ha), 4.39(H, g, J=7.2Hz), 5.36(2H, s), | (4,-DS0) & :5.54(2H, s), 7.01(1H, s), 7.25-7.40(6H, m), 7.66(1H, d,
2 >4 | 6.78(1H, ), 7. 167400, m, 7.89(1Hs), &.42(1H, s). J=8.4z), 7.89(1H, s), 8.22(1H, d, J=2.0Hz), 9.08(1H, s), 13.9(1H, s).

_ (d,-DMS0) ¢ :3.86(3H, s), 5.52(ZH, s), 7.01(1H, s), 7.10(2, d, | (d-DMS0) & :5.51(2H, s), 6.99(1H, s), 7.10(2H, d, J=8.4z), 7.41(ZH, d,
O 4 |80, T4, d, F7.8), T.4(1H, g, J9.0Hz, 1.8H), J=8.4Hz), 7.44(1H, dd, J=9.0Hz, 1.8Hz), 7.62(1H, d, J=9.0Hz), 8.39(1H, d,
< w | 7.62(1H, d, J=9.0Hz),®.37(1H, d, J=1.88z), 9.07(1H, s). J=1.8Hz), 9.00(1H, s) .

(CDCL,) & : KBY(3H, t, J=7.2Hz), 4.37(%H, q, J=1.2Hz), 5.51(2H, s), | (d;-DMSO) & :5.TL(2H, s), 7.03(1H, s), 7.27-7.94(%H, m), 8.23(1H, d,
2 _| 6.78(1H, s), 7,20-7.86(%, m), 7,94(1H, s), 8.44(1H, d, J=1.8z). | J=2.2Hz), 9.15(1H, s).
i ° (CDCLy) 6 :1.4803H, &) J=7.2Hz), 4.38(2H, q, J=7.2Hz),~5.40(2H, s), | (d,-DMSO) & :5.58(2H, s), 7.02(1H, s), 7.30-7.75(11H, m), 8.24(1H, d,
1%.80(1H, 's), 7.20-7.61(11H, m), 7.93(1H, s), 8.44(1H, d, J=1.5Hz). | J=2.0Hz), 9.11(1H, s). .

— N% (CDCLy) 323.95(3H, s), 5.29(2H, s), 6.62(1H, s), 6.98-7.45(11H, m), | (d,DMSO) & :5.52(2H, s), 6.79(1H, s), 7.03-7.53(11H, m), 8.18(1H, s),
. .| 8.18(1H, s), 8.38(1H, d, J=1.6Hz). g . o 8.38(1H, d, J=1.6Hz). : g : .
o (d,-DMS0), & :0.36-0.60(4H, m), 1.20-1.40(1H, m), 1.32(3H, t, (d;-DMS0) & :0.40-0.60(4H, m), 1.25-1.45(1H, m), 4.15(2H, d, J=7.2Hz),

5 O 31213 4.16(2H, d, J=7.2z), 4.38¢2H, q, J=7.2Hz), 6.99(1H, s), | 6.99(1H, s), 7.35(1H, dd, J=8.THz, 2.1Hz), 7.T6(1H, d, J=8.7Hz), 8.23(1H,
0 7.36(1H, dd, J=8.THz, 2.1z T.TI(H,d, J6.T2), 8.23(1, d, |d, J=2.1Hz), 8.89(1H, s).
@ F2.1H), 8.90(1H, s),= . :
ol 2 [(@DM0) 6 :1.32(3H, t, J=7.%Mz), 3.83(3H, s), 4.32(2H, q, (d;-DMS0) & :3.83(3H, s), 5.63(H, s), 7.00(1H, s), 7.33(1H, dd,
v 53 O J=1.282), 5.65(ZH, s), T.00(1H, s), 7.34(1H, dd, J=8.THz, 2.1Hz), |J=8.7Hz, 2.1Hz), 7.51(1H, t, J=7.5Hz), 7.59(H, brt, J=7.2Hz), 7.67(1H,
_ ! 7.51(TH, t, J=.5Hz), 7.59(1H,_d, J¥.50), 7.66(1H, d, J8.7Hz), |d, J8.Tz), 7.84-8.00(2H, m), 8.23(1H, d, J=2.1Hz), 9.10(H, s),
™ | 7.89(1H, d, J=7.5Hz), 7.97(1H, w. 8.23(1H, d, J=2.1Hz), H11(1H, s). | 13.0(1H, brs).
O 1] (dDMS0) 6 :1.32(3H, t, J=1.2060, 3.83(3H, 5), 4.22(2L (d;-DMS0) & :3.83(3H, s), 5.64(H, s), 6.99(1H, s), 7.32(1H, dd,
P g || T.2), 5.66(, s), 7.00(1H, s, 77.32(1H, dd, ,E.am 2.1Hz), | J=9.0Hz, 1.8Hz), 7.44(2H, d, J=8.1Hz), 7.62(1H, d, J=0.0Hz), 7.93(2H, d,
AT o ! G-, J=8:1He),T0.60(TH, "d, 0. 0ha), 7.98(2H, d, J=B.1Ha), | J=8.1Ha), 8.23(1H, d, J=L.8z), 9.07(IH, s).
i1 [ 8.23¢1H,co 2. Thz), 9.08(1H, s). = | |
SIS
o L © w _ .
2 Lh . S @
< 0 -
00 '0EsS8233xdol 2858850
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S _ 5 3
(4 ¥S0) & :1.33(3H, t, J=7.2Hz), 3.T6(3H, &), 4.32(H; q, (d,-D¥S0) & :3.77(3H, s), 5.81(2H, s), 6.97(1H, s), 7.29(1H, d,
6c | =), 5.82(2H, s), 6.98(1H, s), 7.28(1H, doJ=2.4tz)} 4.39(1H, d, | J=3.90z), 7.33(H, dd, J=8.7Hz, 2.1Hz), 7.68(1H, d, J=3.%z), 7.7(1H, d,
J=8.Mz), T.68(1H, d, J=2.482), 7.T9(1H, d, J=8.THz), 8.23(1H, s), | J=8.THz), 8.23(1H, d, J=2.1Hz), 9.05(1H, s), 13.9(1H, brs).
9.06(1H, slo ,;, < - _
B o |(aDMs0) & :1.33(3, t, J=6.0Hz), 4:.35(H, q, J6.9Hz), T.12(1H, | (&DMS0) & :7.12(1H, s), 7.17-7.72(6H, m), 8.25(1H, d, J=5.6MHz),
u 5 |s), 7.18-7.70(6H, m), 8.21(1H, d, J=8.7THz), 8.29(1H, d, J=2.4Hz), |8.3L(1H, d, J=2.0Hz), 9.36(1H, s), 13.5(1H, brs).
s 9.34(1H, s)po : _ o < _ _
o | (d-DMS0) O :3.66(3, s), 5.34(2H, 5),c5.89(1H, s), 6I94(H, d, | (d,-DHS0) G :5.35(2H, s), 5.94(1H, s), 6.92(2H, d, J=7.8Hz), 7.23(1H,
>pr | J=1.502), T.23(HH, ), 7.25(1H, d, J=7.89, 7.28-7.40(H, w), |s), T.2A(HH, d, J7.8), 7.30-T.40(2, w), 7.44-7.78(6H, m), 8.38-
= 7.48(2, dd,, J=7. 5z, 1.5Hz), 7.52-7.68(3H, m), 7.T0(1H, d-J=7.8Hz), | 8.40(1H, m), 13.5(1H, brs).
| s.uflemy). &< 6 | _

-~ | -E o : o (4,-D¥S0) & :5.64(1H, s), 7.35(2H, t, J=8.7THe), 7.45(1H, t, J=T.8Hz),
$ TI58 S} _ O o 7.50-7.65(7H, m), 7.68-7.78(1H, m), 8.17(1H, d, J=7.8z), 8.23(1H, d,
. 2 L - J=8.7Hz), 13.2(1H,brs). | |

cg | (GDMS0) & :3.83(3H, s), 4.64(, 5), 5.51(2H, 5), 6.98-T.00(3H, | (dDUSD) & :4.64(2H, s), 5.43(2H, s), 6.88-6.98(3H, m), 7.12-7.38(108,
L [, 7.05-7.40(108, m), 7.51(1H, d, J=7.8H), 8.03(1Hpdj J=7.8z). | m), 7.48(1H, d, J=7.8Hz), 8.00(1H, d, J=7.8iz)
43
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. N fWE SN~. 00l S3N 8es : m
JUf ' P- FO CcT’"- ~~~~~C
_cC OCX _¢C cC _ _ Q & o 5b8 Q <co5 & CG.~ P9
Ss - $ i 3-; co cso = C. -~~~ ¢ Co ON M
* < .90 cn~~~~e~
\?\IX o:)(%able 9 'I' 1) L L 20 en 0 C -~~~C
~ c Example ester derivative (I c) 40~~~gprboxylic acid (I.d)—g '
6 ~~~~~~~~ N P cr *92 M fOI' C”HgNO4 3
-Co -2t - - Calcdot¥y:C,62.34; H,3.922 N,6.06.
ST ~= - CO03~~~~1 Ford (%):C;82:025 ?%3393@73 2&3
Exanpl e ester| derivative (I c) giﬁﬁ#gﬁlg OQ%E g a 2@; d)
for CL2HING4 . 2 & ? 62. 34;
H 3.92; N, §.06 (L, 13.17.
, Found (%):C,53.42; H,3.27; N,5.43;
C1,13.10.
for C”HNFNO4 for CquFNOq
Caled (%):C,59.32; H,3.89; Calcd (%):C,57.84; H,3.24; N,5.62;
4 N,5.32; F,7.22. F,7.62. _
Found (%):C,59.13; H,3.99;. Found (%):C,57.94; H,3.37; N,5.76;
N,5.34; F,6.94. F,7.63.
for C“H”BPNO4 for C”HgBI'NO4
Caled (%):C,49.72; H,3.58; Calcd (%):C,46. 48 H,2.60; N,4.52;
5 N,4.14; Br,23.63. Br,25.77.
Found (%):C,49.79; H,3.50; Found (%):C,46.33; H,2.68; N,4.62;
N,4.11; Br,23.55. Br,25.46.
for C,;H,,C1NO, for C,H;CINO, -
' Caled (%):C,55.83; H,3.60; Caled (%):C,54.26; H,3.04; N,5.29;
6 N,5.01; C1,12.68. C1,13.35.
Found (%):C,55.65; H,3.73; Found (%):C,54.13; H,3.17; N,5.55;
N,5.02; C1,12.39. C1,13.49.
for C,;H,,CINO, for C,;,H,CINO,
Caled (%):C,55.83; H,3.60; Caled (%):C,54.26; H,3.04; N,5.29;
7 N,5.01; C1,12.68. C1,13.35.
Found (%):C,55.54; H,3.75; Found (%):C,54.01; H,3.23; N,5.51;
N,5.00; CI,12.55. ' €1,13.20. :
for C“H”NOS . 0.1H;0 for C”H“NOS
8 Calcd (%):C,60.69; H,4.80; | Caled (%):C,59.77; H,4.24; N,5.36.
N,5.09. :
Found (%):C,60.64; H,4.88; Found (%):C,59.97; H,4.42; N,5.34.
N,5.22.
for C,,H,;NO;
9 Calcd (%):C,67.65; H,4.48; N,4.15.
Found (%):C,67.44; H,4.57; N,4.10.
for CanClNOq for CzuH”ClN04 . CzH;OH
Caled (%):C,65.71; H,4.73; Caled (%):C,63.54; H,5.33; N,3.37;
10 |N,3.65; C1,9.24. €1,8.53.
Found (%):C,65.83; H,4.73; Found (%):C,63.70; H,5.46; N,3.61;
N,3.88; C1,9.11. 1,8.50.
for C”H“FN04 for C”H”FNO{
‘11 |[Caled (%):C,67.25; H,4.16; Caled (%):C,66.46; H,3.72; N,4.31;
N,4.13; F,5.60. F,5.84.
Found (%):C,67.28; H,4.21; Found (%):C,66.43; H,3.79; N,4.32;
N,4.13; F,5.59. F,5.79.



Found (%:C, 62.02; H 4.13; N, 5.73.

for Cl2HgCINO4 *0.2H20 Cal cd
(%:C 53.53; H, 3.14; N, 5.20; 3
a, 13.17. / Found (% : C, 53. 42;
H, 3.27; N, 5.43; C1, 13. 10.
for C13H OFKiahle 5—2) for Cl2HSENO4 Calcd (% C. 59, 32;
H, 3. 89; Examial cd es%r @rovatdve (@) 24: | N 5. @arboxylc acid NI5dB2; F _F. 22.
F,7.62. FFor 0gH, (ON,0C 68H,03; H, 3. Pfur. €, H,,CIN,GHoundH,0%) : C, 57. 94
H 3.37; N b.76; |calcd (%) d\|5§ 8844, Ez@;- 94. Calcd (%):€,59.99; H, 3.75;71:,@377;
Log %4H128r I\IIC%al N for gJOH_:] blcgg Calcd (% : C, 4212 ng
N Ry R R Y
H 2.68; N, : 11 B 23 ,;301 71 Br 25 46-
for C 3 1HCI No4 | for ConwNzOs -0.1H0 for c 2htae:fudlaOs Calcd (% : C 55. 83:
H, 3. 60; 1 Lal| Salcdohh) &,62.885 H,442%8: 04; Wlsd 4%):C,62:30; H, 385 Bf:65c1)12. 68.
Cl, 13. 35. NFBaBd. (% : C,55.65; H, 3|73; Found (9% :C, 54. 13;
H,3.17; N, b.55; . |Found (%)N,52.02; HCH.492. 39 Found (%):C,62.02; H,4003;18,746L.
for CL3HLoCINO4 |N,T7.48. for C12HBCI NO4 Cal cd (% : C|55. 83;
- H,3.60; CaNGGr o, Ng: 0. 5Hq;, H 304, | Rroe, 4000, 7 N 5. 01, CI}12. 68.
Cl, 13. 35. n 54 0];
0o N b A e )h?t%%@g 53?412 oL  Caded (%):C, 7251, 5 84; I@fgszo
for Cl4H13NO - C13 C, 60. 69;
H, 4. 80; Cal ggi"é)é%)é 58275 %ﬁé %%wg%) C.72.505 ﬁl\ﬁg ﬁyé%
Found (% : .60 _64% I:aLmd (J/A C 59 97: H 4 42 N5 .34,
N, 5. 22. ‘ for Cy;H;NO,S for CstlsNovsf or CH SNQS 9
Calcd (% :[C, 67 65CakddA(%A,60N53; Ho4.31; Caled (%):C,62.89; H,4.01; N,2.93;
Found (% :[C, 67. 44N,2488; 5,6.52, 4. 10. S,6t1®. Cl 1H1ad NO4
for C2gHOOCINO4 - Feah@H@H:C,63.58; H,47akcd (Phoufid 6%):CJ62. 86;4H,4305; N,2.97; Chi cd
(%:C, 63.54; H,5. aagogdgfﬁgs 10 N 3. pgg.4L 9. 24.
C1, 8. 53. _ IfQIUIEOngc@ C, 05. 383; 4 7 & C“H”CINO"OUQ‘FIO(U/‘? C, 63. 70
ot NEIE | caled (8) %4% Hc%g? a) 62,93 Iéaacéad%,(@aooc
H 4 %QHJ s cafiedt 9 él &% 4 3. 72% @% ' 413 Fbg gg
F, 5. 84. koo (94 53%?7 384 H 4. 21F°“nd( }C%% %ﬂ%&b é H, 3. 79:
N, 4. 32; | N % 99:3C1,0. . l:.q 1,10.18.  F £ 79
41 ( Tabl| dors CriH, I NEX anp estfor Qe LU t 0eACHO:c)
car boxylic|acid (Cakj (%):0,64.14; Hgﬁ.g’Cl, H1 110 0%) : CO82624100)4. 065 N, 3. 725 of
Cl, 8H13CN2D4 1-D. 2W21094. Cal cd (9 :[x159.480; H, 4. 28; : Cal ¢d
(99 :C 59.99; H 3| F&indN%Y:C{84.20; 4,£08; N [/Foadd (PLCH2287; H,4.26; N,3.68;
Cl, 9. 84. yFgnd (% C, 59.70; H, 3} @49.26. Found (% : C, 59. 85;
H, 4.03; N, 78] . FNb\I [ ASHER® IR J.E:) NO. - B0, CL, 971
for COH N2p-. 11 Of g 13 4 gﬁ‘ E;Lf‘“ | .
(% : G, 6285 H 4. %d%:%) :0,67.295 By ?é) iﬁ -f6g SRR
N os Nboe1 | b Eé\p%} §H74335H ‘ i -0, 65 9 ¢ L3 £45%,08
N 4.22; F,5.55. F,5.73.
for C||H“C].NO4 for ClsH”C].N04 * C|H302
Calcd (%):C,64.14; H,3.97; Calcd (%):C,61.47; H,4.69; N,3.26;
19 |N,3.94; C1,9.9. C1,8.25.
Found (%):C,64.10; H,4.15; Found (%):C,61.52; H,4.69; N,3.37;
N,3.94; C1,9.63. C1,8.18. :
for ngHHNOs for CHH”NOs
20 |Caled (%):C,68.37; H,4.88; Calcd (%):C,67.65; H,4.48; N,4.15.
N,3.99. -
Found (%):C,68.13; H,4.97; Found (%):C,67.49; H,4.61; N,4.10.
N,3.91. ,
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for
H 5. 64;

N, 3. 39.

C2&H2sNO- 0. 5H20

Calcd (9% :C, 72. 57,
Found (%:C, 72.27; H,5.72;

for
Calcd (%:C 63.53; H4.31; -

for

C21H12NO7S

C21H23NOb
H, 5. 32;
Found (% :C, 72.50; H,5.47; N, 3. 36.

14

N, 3. 13. N, 3. 05.

for C2j HLONO1S

Calcd (%:C 62.89; H 4.01; N, 2.93;

Calcd (% :C, 72.40;

15

N, 2. 85, S, 6(Bdle 5—3) S 6.72. Found (% : C, 63. 58;
H 4. 42 Examp feqUN dedt el d&l@étﬁé’ (X &'5')4 0%, N Zeaf¥oxylic acid (I 1) 3. 037 ]S, 6. 56.
i ey [ L, B
1 ¢ : H;{SN@@ geé'o ar ; , 4. ;
N, 3.94; C1, 9.%?. s H,5@8% 10. Cﬁ %):C,62.1 ﬁn‘gg?v/y%c?&. 03:
H, 4. 01; %' C 62,88, H 3 64 N, 4. 03; N, 3.93: ¢1,9.76.
C1, 10. 18. FOFIésir( 4468 4% 13- 38 Found (%):C,62. 080 H, 6%+ 7cANOA :
0.4C4- (02 N.7Gdl cd (N :C 64. 14, Hi3.97; Calcd (9 :C 63. 44;
H, 4. 06, N, 3. 72, be' me“C]]NOS'. (B4C4HgOg fOI‘ C gH“CIN04 Cl 9. 40.
Found (% : ¢, 64. 20;cattd4 (PS¢, 64.72; H,4Hgyund %1c@ @L;Z RF4. 14} 4,267; N, 3968,
N, 3. 97. 22. |N,3.70; C1,9.36. C1, 9I 2(; for Q gHé4FNO4 cal.cd :
for CL2HL11FNO4 - 0 Cal cq Y -C
(o et Haggg{%‘b% §4.68; 11,4635 °f Fﬁug% ?)g %%7 i 41368, 3.01;
F, 5. 69. FebHd-C04~ ?,957.20, H; 4.: Found (9@-0,%5 93;
H 4.00; N, 4. 38; N 4.22; F. 5. 55 |Ior CullyFNOS 73.
for G HL4CLNO4 for C1]Falzei%)£,55.633E53. il N 3.80; dal cd
(% :C, 64.14: 2H:3.|197; Calcd (%:C 61,488 $182%9: N 3.26; 1 9]
N, 3.94; O |9.96. C1, 8. 2t Found ‘(%) :C, 55. 85 HeB. 204 N3.6%. 10:
H, 4. 15 Fdund (%:C 61.52: H, 4. 69 F)4.86;39,8.26. N, 3.94; (1, 9. 63.
d, 8.18. fBQFCI,mNO,ENO for C,,H;,BrN0 sfor C19HI6NO 2|0
Cai cd (% : €, 68. 37:cabbtd(8¢, 49.15; B mlcd it Y-co%8. 0% 248 Dot
N, 3.99. 25 |mune; {3&7021 &.5%1.H 4 Ve, 17.75; 5,719und” (% 49
H 4610 N 410, 1 eoung ( H,3.05; | Found (%):C,48.06; 2.8 ;N,3.23;
42 ( Tabl %I'l\ %} Wg % g %Te EI1 c%
car boxy| | C a1 d l 94 91!“’)1 l_l’) (A 9 11 'F aVd
aci-a—agpyes 20 105 920 01 Lo pRbak
C201HIN204| HO 4 for Cubi®lMR§ (904 - C 68. 54 f<r1r BSOS ™ caicd (9% cl62. 10
H 4.95: N, J.24. |Caled (%):4454.363 1,3.36; Calet {d) €983 28568, 4 98; Wy 347g:
Found .(% : €. €26 04N, 334; 6;8.44;75J664. C1,8N747. $4.90. f or
COHLCLI NO-# 0. 1C|Had (%):C,54.280H, TUBHAC! NBatmd (%) :C,53. 3CaHBI08;94,30884.| 72;
H, 4. 47; Cal|dii3.399 CT,833;18,7.53.3. 97; | N,3.484;S, 72802 N. 3. 70; CL/9. 36.
Cl1, 9. 40. Found (% : C, 64. 68; H, 4] & C,,N0,s Found (%:C, 62.57;
H 4.13; N, B.91; N, 3.70; C1,9.19]caled (%):C,62.89; H,4, 6.‘11. %
for Cl1HI2F $,6.72. g (‘852453
H3.11; N B.60; |2 4
Found (9 b 55’ 38 1321 N 3. 60 Found (%):C,62.72; H4b:9 N% 01;
F,4.86: S, 8-=26- for Cial /IrBrl\mSGSG forC18H IBrNO S
Calcd (% : € 49. 18 fOHCBHIdHFNOSVW%Q /gorccuﬁaucwms% 269 N 3.11:| 2 5
N, 3.02; Br|17.21: Celad. @:C,52.64; H, lBr4,2,17. 76baled £%)1:8,51.01; H,2.62; N,3.30; '
28 | N,3.07; C1,7.77; F,4.16; C1,8.37; F,4.48; S,6.72.

S, 7.03. -

Found (%):C,52.59; H,2.33; | Found (%):C,51.21; H,2.73; N,3.30;

N,3.12; C1,7.80; F,4.00, C1,8.21; F,4.51, S,7.59.

S,7.11.

for CNH”CIFNO‘S . 0.25H¢0 for CanC].FNOsS . O.ZSHQO

Calcd (%):C,52.64; H,3.42; Calcd (%):C,50.48; H,2.71; N,3.27;

29 |N,3.07; C1,7.77; F,4.16; C1,8.28; F,4.44; S,7.49.

8,7.03. |

Found (%):C,52.55; H,3.50; Found (%):C,50.29; H,3.06; N,3.11;

N,3.09; C1,7.80; F,4.31, C1,8.08; F,4.85, S,7.62.

S,7.23.
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Found (9% :C, 49. 07; Hi, 3. 05; Found (% :C, 48.06; H, 2.82;-N, 3. 23;
N, 2.94; Br,17.06; S, 6.91. Br,17.62; S, 7.12. for CpH, 40 NOS
for C1H112C1INGS Calcd (%:C, 54.36; H, 3.36; Calcd (% : C, 53. 28;
H 2.98; N, 3.45; 2 6 N, 3.34; C1,8.44; S, 7.64. a,8.74; S, 7.90.
Found (% :C, 54.28; H, 3.48; Found (% :C, 53.34; Hi,3.08; N, 3. 88;
N, 3.39; C1, gTﬂge 53_'.3 2. Cl,8.48; S, 7.80.

C15H, 11 Ekhfiple ester derivative (I c) carboxylic acid @'d(}d
: 3262- 8¢, H AUy (NHacHH0,S 20.25H,0 for C,,H,,C1F,N0,S - C% 0 72
.72, Caled (%):C,50.64; H,3.08; | Calcd (%)C, 4590 , ; &, 242!

.09: N 3.01:
QOHls(:l%ﬁl%s %Z%Ha% 147 B8O an Hﬁmﬁﬂ o8.46; 8,7. E‘al cd (% c 52. 64:
42 C.51.01; H 2.62 [N 3 3.07 7.77:

. 16; 1F08nd3(7%) #5893 H,8,26; 72. | Found (%3:05,%&-_9@3_&2.69; N,3-0$§ound

' C,52.59; H, 2. 3@3 00; CL,7. th);uﬁcﬁ @PA) C, 51Cb.1. 6%, B.87%F, WN6393830;
.12: c1]7.80: |rs,8.820, C1.8.21] F, 4.51, s, 7.59. s,|7. 11.
C20H21 (T FNOS [20B. IR0 - 0. 25,07 Corl| F6LENTEOE 205a0 al cd

: C, 52. 64; H 3. Zb%acd (%) ¢, 50416, é%i) C, 500511%01 ('%')% Zé— 12NE32.49; N, 321?
.07; Ci, 28] ¢

Found (% : C, 532 55; g\ 10120023 SHS%Lfnd (‘@F % %23‘9 %6502681 Ny, %81,

N,3.09; d }7.80;
A, 15:15; 5,6 olfL;

43 (FabHd! &)
car boxyliclacid (IfOH)CNHHCl’NOS 04580 C20H, zlé‘i‘FFNﬁﬁILNﬁszﬁseﬁ for
C11Hod FZNJDS - O qAal@o(%):C,46.93; Hoai%e (o Caed %o, 46418; Ha3-10; N,2.6%al|cd
(% C,49.20] B 2. 4%,2N23.C120.78 $6.27.N, 2. 961,20427 .84¢,16F, 8. 01; ‘
c,7.89; F|8.46; (Fond14s):C,46.50; H,2.866. 76 Found (%):C,4ﬂ§dﬂmﬁ,1.%; T, 563;59;
H, 3. 20; Founig2.(7) :CT, 21852943, 6H572. 69; | b1,20098: S, 6.02. N, 3.00; 0, 7. 47;
F, 8. 11, , (.67, F, 8.0/, S 6.98. S, 6.82. for
C1OH sC 2NOS - 0. 25H20 for C18H 1C 2NOS 0.5H O Cal cd
(%:C,50.81; H,3.30; Calcd (%:C 48.12; H2.69; N 3.12; 31

N, 2.96; d,15.00; S, 6.78. a,15.78; S,7.14. Found
(9%:C,50.73; H, 3.41; Found (% :C, 48.28; H, 2.81; N, 2.98;

N, 3.03; d,15.15; S, 6.89. . - Cl1,15.31; S,7.10. for
C20H14C13NCS - O. 5H20 for CL1H OCL3NCS * C2H50H Cal cd

(% :C, 46.93; H, 2.95; . Calcd (%:C 46.13; H 3.10; N,2.69; 3 2

N, 2.72; d,20.78; S, 6.27. C1, 20.42; S, 6. 16. Found

(9% :C, 46.50; H, 2. 86; Found (% :C, 46.30; H, 2.91; N, 2.63;

IN, 2.72; C,21.52; S, 6.57. d, 20.26; S, 6.02.

o -
=

o ~- o
RN~
f'\

(=}

S,|7. 03.
S,|7. 23.
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(Table 5 - 4) Exanple

est

er derivative (I c)

carboxylic acid (I d) for
CgH, 1Br CINOOS 0. 2C4H100 : Cal cd
(99:C, 45.20; H 2.62; N 2.80; 33
Br,16.10; d,7.10; S, 6.42. Found
(% : C, 45. 08(Talle 5 8%) N, 2. 69:
Br, 16.12; Cgzafipldd; Sefted@erivative (I chor 320Hj G M 0adild20I d) for
CO8H1, CIN2(8S carcd (99 . C 49. 27, H”BrClNO S-0. %‘HC@ Cl47. 96;
H 2.46; N, 6. 21; 34 N,5.74; . Cl1,7.27; ) C 45. |g|O H 2 N??% 7. 11.
Found (9 : C, 433 04; H, 2.23; Found (f 7 10 ¢ 6 4
N, 5.82; Cl1,;7 5 S, 7. 31. C1, 7. 89 g
C22HL, O NI (0S 0. §H20 for CaiL130] Rome. (it 45.08; B,2.85:20),%.69;
(%:C 52.8%. _H 4.103: _Calcd (%:C5 Bn6. 13; §15’402N866 46 3 5
N, 5. 60. for CyH,;CIN,;0,S-0.5H;,0 C1, 8. 23 forSCgH44N;0;S , Found
(9% :C 52.69; H, 3.(Talcd (%):C,480R4nd,8%1; C, 49C802d (%) L,4B.96 NHE2.467; N,6.21;
N, 5. 61. 34 |N,5.74; C1,7.27; S,6.64., 8. 58, ¢B,7(8638s,7.11. for C27HL2C NOLS
for C25HL1CINGS * Fqu?fﬁU?)Oc 49 04; H,2. z@al Cd | €3na G5 & @Q,ZlHH“Z $3; §,6.14; |Calcd
(/€,60. 00, |H 3. 73y, Bigh; 49,7.58. 8,7 5 6701 GL 9%"
d,7.08; Si64% Tor C H R no UJ. IE' CTNO - Fuuuu' ("A)C 60. 13;
H 4.25; N, 2.70; |for Cu "Y\}Ng%g% % E% i+ B0 644839.5:[6- 09.
for C21 1HLE NO7S CGI%% C 01 i ﬁ‘éfi ?§ 59)1§H§03 LN 5°=Ca| cd
(% : C,53.34; 3P4./d69-6 cdg C, 51. 44335, /ot 7
N, 2.96: C |7.50: §0'gld7{3%) C,52.69; H ;7. 9] 7Foug.;d7(%210 49, 92 H 3. 4$;0N,rﬁj47
(%9 :C, 53.51; H 4. 0%35.61. Found (9% C, 51/ 8538.58;35,9938.N, 2. 98:
N, 2.82; Cl[7.82; |FoF .CaH:CINO,S Cl, 7. 68] £&; C,HZINO,S - 0.25H,0f or C22HIACINGS .
0. 5C4H00 f qrea@dOHD14,GNIBS )4 284 H10Pralcd (%c soaml CHI 3(78} :NG288; 72;
H3.6% | g @al(%dz@ @1(;62%'758 1B, 82; Nc?7 (%6 q 5 g@z %523 52 1. 21;
Found (% C|52. 30; Nﬁz‘z“zbﬁ i d\lsgﬁzHll 405 1\1 g‘t&?ﬁ ey g 5*5 518
Cl, 6.85; S6—15 2’QZ'C].{\ICS C1,6+4 For—ES2HHHHCLNGS. *
0. 25120 "= | for C,,H”CI'NUS SUL5H, 07 for C”HHCINO7S o 5H,0 | .
o Calcd (%):C,53.34; H,4.05; Caled (%)C,51.30; H,3.40; N,3.15;
37 |N,2.96; C1,7.50; S,6.78. Cl1,7.97; S§,7.21.
Found (%):C,53.51; H,4.03; Found (%)C,51.46; H,3.59; N,2.98;
N,2.82; C1,7.82; §,7.28. Cl1,7.68; S,7.48.
for CnHuClNOgS * 0.504H100 for CNH“C].N()gs 0.504H100
Caled (%):C,53.72; H,3.69; | Caled (%)C,52.75; H,3.82; N,2.80;
38 |N,2.85; Cl,7.21; S,6.52. C1,7.08; S,6.40. .
Found (%):C,53.56; H,3.91; Found (%)C,52.30; H,4.31; N,2.76;
N,3.01; C1,7.53; S,6.15. C1,6.85; S,6.15.
for C“H“C].NOGS for C“HmCINO;S.' 0.25H20
Caled (%):C,58.04; H,4.66; Caled (%):C,55.75; H,4.12; N,3.10;
39 |[N,2.94; C1,7.45; S,6.74. C1,7.84; §,7.09.
Found (%):C,57.76; H,4.71; ‘Found (%):C,55.86; H,4.14; N,2.94;
N,2.84; C1,7.62; S,7.13. Cl,7.71; S,6.69.
40 (Mass: n/z=372 (M'))
for C”H”CINQOQS . O.SH;O for C“H”C].NzOES
Caled (%):C,46.89; H,4.43; Calcd (%):C,45.11; H,3.51; N,7.51;
41 N,6.84; C1,8.65; S,7.82. €1,9.51; S,8.60.
Found (%):C,47.02; H,4.32; Found (%):C,45.53; H,3.71; N,6.99;
N,6.74; C1,8.55; S,7.85. C1,9.21; §,8.69.
for ClangC].Ngoqs for C“H”CINQO-{S '-0.4H20
Caled (%):C,48.82; H,4.32; Caled (%):C,45.54; H,3.77; N,6.64;
42 |N,6.33; C1,8.00; S,7.24. C1,8.40; S,7.60.
Found (%):C,48.76; H,4.40; Found (%):C,45.57; H,3.94; N,6.67;
N,6.60; C1,8.01; S,7.19. cl1,8.22; S,8.04.

4
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Calcd (% :C, 58.04; H, 4.66;

N, 2. 94; C1,

Cal cd

7.45; S 6. 74.

(%:C 57.76; H, 4.71;

IN,2.84; Cl,7.62; S, 7.13. cl, 7.
m/z=372 (M)) for G 1H,

(Mass:

C14H13Cl N20{fable 5 ~5) Cal cd (% : C, 46.89; H, 4. 43;

_ a,7.84; S,7.09.
Found (% :C,55.86; H 4.14; N, 2.94;

(99:C,55.75; H 4.12; N, 3.10;
Found

71; S,6.69. 4 0

, CIN20S -0. 5H20 for

39

Calcd (% :C, 45. 11;

H 3.51; N, ~Ei’a:l‘nple % lester ,d'ertlvé‘:"ﬁve %I &)0%: [S /. tjcfarboxyllc acid EfL.dy- 51. S 8. 60.
Found (% : G4 —A32; Fouid \~ SH 37— IN6799;
N, 6. 74; 0, . IS, 7. 85. C1, 9. 21; r H1CL01N7S
f or 021H15<:114237s L 0. 4H20 Cal cd (&lc g@ 1383 %H%gg N3, dal cd
(%:C 45.54. H 3|77 NG G4 4 2 N_6 | Bemd ) i€, B 54 Hyd 54 N,5.77.
Co, 8.40; S|7.60. . Found (9% : C, 48. Téor Pi:H,CAN0, Found
(%:C, 45.57; .H, 3.194; N, 6.67; IN, ¢Caled (0;B50.83; 8, 375(19N 5.00;
Cl,8.22; S|8.04. | C1,12.68.
(Table 5 -|5) Exgnple ester derivati @odnh ©):C,55.58; H, 3 90 N,5:82;boxylic
acid (I d) : Cl1,12.40. for Ci3HLiNO4 4" 3
Ea' cd (99 : ¢ 6367 H=ASZNSTT for CyHy,CINO, - 0.2C,H;0H 0.18,0
ound (% :C, 63.54: 1H 4.52; N, 5. 77. Calod (%):C.55.37: H.3. ol
f or Ci3tiofinps , e Uef-825
(%:C 55.83: 4P3.160; N, 5.00; 4 4 C1,12.20.
Cl, 12. 68. Found (%):C,55.6by Hett-004 N5-8%. 5s;
H 3.90; N, 5.22: Cl,11.86. d.12. 40,
for CL13H OFNO4 - |CfoR Ch HGEMNO, O 1H20 for Cy,H,BrNO,
Cal cd (% : €, 55. 37;Cabbd3(195¢, 58L7; 824.774 5 | Caled (%):C,52.48; H,4.40; N,3.83;
a,12.20. | 46 |N,3.68; Br,21.01. Br,21.82. Found (% : C, 55. §1;
H 4.00; N 5.00; | pound (%):C,53.71; H,4.81; Found (%):C,52.43; H,4. % ﬁﬂa 86
for CTLHNBENGY  |ya.s cLanga. , LoF CLILLSI Mo
'N.3.68 Br 51 01| fot CayHyyCINO, 0. B0 o 7 5 ghfor c,,,chTno ﬁ%@& 5
H, 4. 81: Fou ﬁa%:g%%)cc £5-Th3.H, 73 33: Rﬂl déﬁ) c,63. 2"* 20. 98.
d, 21. 86. 47 8E1N04 * 0. 1HpBI,9.91. for CL1H14CNO4- (. 1H, 0
Cal cd (% : €, 65. 71;Fowmda(%)36,65.73; H,&86cd ( /Jet@dd%)w% BB HODOSNNZ.03: | 4 7
N, 3.65; O |9.24. |N,3.70; C1,9.17. c,9.91[C1,9.8.  Found (%: C, 65. 73;
H, 4. 83; ‘Fodnd (%:C, 63.68, H, 4.08:|N, 4.03; N, 3. 70; C1,|9.17.
C1, 9. 88.. for C,,H,,BrN,0, T Of C11113Br N404
Calcd (%:¢ 51.7%; H 2.90; N 12.70; 4 8|caled (%):C,51.71; H,2.90; N,12.70; |
EF,ZIS.GIIN. B 47% | Br,18.11. FOUﬂd ( /Q C 5124 6;
for C25H20C1NO4 f or 0234;‘? );C,51.46; HZCa‘#3 Nﬁ?/? ¢, 69. 21;
H, 4. 65; f‘a!ml fﬂA C-88-07:—H-3-—97; Kl 230 4K {8. 17.
d,s. 74. QP C, 69. 1, H, 4. por Cr “cm d (9% : C, 68. 44
H 3.99: N B.51: Calcd (%) §9 1; Hot.6B; 01. Caled (%):C, 68 07 H, f@ﬂgﬁﬁz 5; :
for C27H 20 MG |@,%:8DC1,8.17. C25H B8 Mo4 Cal cd (%: @, 68. 63;
H, 4. 99: Cal| Fdundod%)c5;,69.33 3 1, 4471, 20; | Musd £%):C,68.¢4; H, 0%, 88,51 [7. 50.
C1, 8. 21. Motuidl; C18.@.68. 77; H, 5. [18,8.22. Found (% : C, 69. 54;
H1 4. 281 N1 B. 481 -] for CanClNO(' 0.7Hgo | for CgsHHClNOq
' Caled (%):C,68.63; H,4.99; Caled (%):C,69.53; H,4.20; N,3.24;
50 |[N,2.96; C1,7.50. cl1,8.21.
Found (%):C,68.77; H,5.18; Found (%):C,69.54; H,4.28; N,3.48;
| §,3.13; €1,6.92. cl1,8.12.
for CquOClN(h for C”HlaCINO4
Caled (%):C,70.04; H,4.52; Caled (%):C,69.53; H,4.20; N,3.24;
51 |N,3.14; C1,7.95. c1,8.21.
Found (%):C,69.93; H,4.65; Found (%):C,69.51; H,4.32; N,3.54;
N,3.32; C1,7.66. c1,8.03.
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N, 3.13; d
f or

, 6. 92.
C, 1H18CI NO4
H 4. 20; N, 3. 24;

5 1

N, 3.14; d

Found (% :C, 69.93; H, 4. 65;

d
, 7.

,8.12.
Calcd (9%:C 70.04; H, 4.52;

95.

for C28H20C NO4

d, 8. 21.

Found (% :C, 69.51; H 4.32; N, 3.54;

Calcd (% : C,

69. 53;

IN, 3.32; O,7.66. d, 8. 03.
46 ('faT;a@ISe—iﬁ) 6) Exarrpl e ester derivative (I c)
car boxylic (L NOZ for
Cl1H 40 m,%ﬂe esge e gq{&éﬁ?@ fo goid 41 (du)/o c60] 10;
H 4.41: N, 4. 38; %??C“ 1s . L 104 Ch ,
Found (%: €, 61, 41:Ca 3,01 hd (/galﬁdé@&s"'o P34 ey INﬁzﬂ 333
N 4.09: d 89 N 3. 98 Cl 10.06. C1, 10. 90 [,11.29 for C23H, 0Cl NOL
0.25H120 ?{U f|dourd2 (4rA.61 Mda H,8.38HI 0 Found (%):0c59.8% HoA.56 BA-88: H 4. 63;
Calcd (%: €, 59. 19:N,#09; G5; M8B.31: 5 3 |CLAPI014; Cl,7.94.
C1, 8. 38. op W, 00 PX0; -C0 B8H,TQ LH, 4] 66%; C,,H,;;CINO; FOUsHED (%9 : C, 59. 42
H 4.09; N 38.54; |caled (%):068.886:H, €637 67 Caled (%):C,59.15; H,4.08; B,3(3;
for .C21HJ 6 IBOS_ Hﬁa .14; C1.7.94, ¢1,8.38. Ca cd
(%:C 58.41; "H 430 N 241702 H44 69; | Fomd (4):C,59.42; K408 K356
cl,8 2L N,3.26; C1,7.67. c1,8.71. 5
H 4.09; N, 3-30; 18- 31
for C2I HL8CINCS- |0.25H20 k U for CLoHLE® fudisC1¥: s fidh | £d
(%:C, 55.75; H, 4.]12; Cal cd (% : C, 5pCaled ()4, 533341NH64 3% N, 35245
N, 3.10; O |7.584; |S, 7. 09. a . 8. 27| Cls872Ls. Found
(% :C,55.79; H, 4.]118; Found (% : C, 5pFa@d (f) 3, 75:NH3L.0%; N,3.30;
N, 3.12; O |7.64; |S 7.12. Cl1, 8. 05| CIS873142. “for C21HLYC N205
for CLOHL3{TNZO5-[£3 rmgs 0 25H20<\;LCaI o B, CLILS L0506 4. 15; Cal cd
(C‘i/‘) 50_12?8- 82, H 4.9 cd gﬁM 5.759 104.12; H e 6| ¢ cd Gy B, %ghng 3(5/30 %35%9 g
1H 4.10; N|6.°7D; g@‘g@(%(): c@gégg‘h e .8 apctie 2 )Sc7 3.t B g |
for C21H20{I No4 | Foun f F 25 d\;&d‘s B2l Cal cd
(% :C, 70. 085 4 |d3:12; 017%!&7\%_@,_@ : T N 2 og.
N, 3. 14; C1]7.95. |for CyHi,CINO; c1, 8. 11| for CHiClN0eQ,ABHOS, - ¢ 69. 82
H, 4. 65; FoUrelqid%)et 6. 90 :H, 4 15; 37: | falgd A%):C,58.82; H,4.80:3N6653:c1] 8. 20.
C1,8.31. | 56 |N,6.79; C1,8.59. c1,8.27. for C24HOFNOSS
Cal cd (% : €, 61. 93;Fothd3(})6C,60,%; 4.315 8 |Found (%):C,58.78; H,4.10; N,6.70;
F,4.08; S, 6.89. |N,6.64; Cl,8.38. c1,8.11. Found
(F %31 9%62-80‘3: 6? 3. |&8r CNH,%CH@. @ 'ﬂ2§ for CygH,,CINO,+ 0.3H,0, Cppinba 5 9
, 3. , , 0. .
Calcd (% : £ 26,24y Ca d (7%?@ 7057 d ( éd%) §p8-pl 5H144%N 3 24,
N 3.29. A m% RDPICE T TR
I c1,8.20. c1,8.31.
for C“H”FNO|S
Caled (%):C,61.93; H,3.46; N,3.01;
58 F,4.08; S,6.89.
' Found (%):C,62.00; H,3.66; N,3.26;
F,3.98, S,6.61.
for C”H”NO4 for C”H“NO4
59 |Caled (%):C,76.22; H,5.45; Caled (%):C,75.90; H,5.14; N,3.44.
N,3.29. _ |
Found (%):C,76.15; H,5.52; Found (%):C,75.85; H,5.30; N,3.32.
N,3.32. -
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47 Exanpl e 60 ' -
4-[ 1- (4- Car boxybenzyl ) - 5- cbl or oi ndol - 3-yl ] - 2- hydr oxy- 4- oxo- 2- butenoi ¢ acid
|

a s C 0
OH _ _ -. 0 . OH

C COO2H ,0__ C ' C2H

NN Example 60 ) cOozMe

CO2H . To a solution of 82 ng (0.2 mmol ) of

4- [ 5- chl or o- | 4{#¢r@irbexyhenaylhehidriadot-Bly)li2digdtoxd4pkd-2-Butenoicacid

hydr oxy- 4- oxo- 2- but enoi ¢ acid, prepared in a nner simlar to that
descri bed in EBxanpl e 23, in 75 % MeOH(\35 M) was added 42 ng (1.0
mrol ) of LiOH JAkter tDe nDKture was stirred O O 5%bours at room
tenperature, t gs renoved under r prassusre. The residue

was acidified W turé wa¥CeHtracted with
- ethyl acetate. ! The organi c |ayer was wash&gd-hith water and saturated
brine, and-then dffed. The solvent was 10 evapor ated and the residue was
recrystallized frogmethyl acetate/ether to give § g of the titled

. conpound. Yield: - mp.: 245 ' C (deconyy tion) NVR
(d6-DVBO) 8: 5.63 s), 7,00 (iH s), 7.32 (iH geh J= 8.7 Hz, 2.1 Hz),
7.42 (2H, d, J= OMéz), 7.63 (1H, d, J= 8.7 Hz)®C# 91 (H, d, J= 8.1
Hz), 8.23 (1H_d, J= 2.1 Hz), 9.07 (1H_s). 15 Elenental_ Analysis for '
CanH14Cl NO6 0198 Eatgpof 82 mg (0.2cmmalof %Uﬁsyf?@;ls@%l;lowas@zﬁbm@%@-%ug: 40.
Found. (OX):.C. 59, 85; 4.10:..N.3.30,.C1.8.16.. . . dhe.co ds in
Eeanpi 561 HSFoRGHRa bistiok siid bedpofil in e piila o thot descsibed BrnGREROATS 1)

WA r aci d

4-[1-(3- Cafi@%%‘%fémgbnﬁy%hﬁ&éa@%% (1.8 mpholy of TAOLA! Q¥ the MiRure
NVR (d6-DVBO) 8: 5.62 (2H, s), 7.00 (1H, s), 7.33 (1H, dd, J=8.7 Hz, 2.1 .
Hz), 7.48 (5Hdurstatrebm temperatur§.the sdivpnt wasT8mévkd lnddd, rediiged prosshie) , THe @éidGel 11,

d, J=8.7 Hz), 7.87-8.20 (2H, m, 8.23 (1H, d, J= 2.1 Hz), 9.10 (1H,
s), 13.0 (s agrhﬁyd with 1 N hydrochloric acid and the mixture was extracted with ethyl acetate.

The organic layer was washed with water and saturated brine, and then dried. The solvent was
10  evaporated and the residue was recrystallized from éthyl acetate/ether to give 63 mg of the

titled compound. Yield: 79 %..

m.p.. 245°C (decomposiﬁon)

NMR (de-DMSO) 4 5.63 (2H, s), 7,00 aH, s, 7.32 (1H, dd, /=87 Hz, 2.1 Hz), 742 @2H, d, J=

" 8.1Hz), 763 (1H, d, J=8.7Hz), 7.91 @H, d, J=8.1 Hz), 8.23 (1H, d, J=2.1Hz), 907 (1H, 9).

15 E_lémental Analysis for ConmClNOs 0.25C4HsO2 | o

Caled. (%):C,59.80; H,3.82; N,3.32; C1,8.40.

Found. (%).C,59.85; H,4.10; N,3.30; C18.16.

The compounds in Example 61-62 were prepared in accordance with Example 60.
20 Example 61
4-[1-(3-Carboxybenzyl)-5-chloroindol-3-yI]-2-hydroxy-4-oxo-2-butenoic acid
NMR (de-DMSO) 5: 5.62 2H, 8), 7.00 (1H, ¢), 7.33 (1H, dd, J=8.7 Hz, 21 Hz), 748 (1H, t, J=
81 Hz), 7.59 (14, d, J= 7.5 Hz), 7.67 (1H, d, J=8.7Hz), 7.87-8.20 2H, m), 823 (1H, d, J=21
Hz), 9.10 (1H, 9), 13.0 (2H, brs). ‘ '



48 El enental Analysis for C2m L4Cl NO6 Cal cd.

(/0):C,60.09; H 3.53; N,3.50; C1,8.87. Found. (% 0):C, 60.16; H, 3. 94
N, 3.49; Ci, 8. 66. 5 Exanpl e 62

4-41- (5- Car boxyt hi ophen- 2-yhnet hyl ) - 5-chl or oi ndol - 3-yl ] - 2- hydr oxy4- oxo2- but
enoi c acid NVR (d6-DMSO) 8: 5.78 (2H, s), 6.97 (1H s), 7.25 (1H, d,
J= 3.9 Ho) mudmeifl(blyeid b CAELOINOH 2 2.1Hz), 7.59(1H d, J= 3.9 Hz),
7.719(1H, d, J= 8 Iylz 8.23(1H, d, J= 2.1 Hz), 9.04 (1H, s), 13.0 ,
(1H, brs). Cald. (%)Eleem;rHaBs NBBBWGII,SSS'TF or ClsH12Cl NO6S 0.25C41182 0. 5H20
Calcd. 0/0):C 52.24; H3.46; N, 3.21; CL8.11; S, 7.34. . Found.

(9%9) : C, 52. Foundi560.14; H.354; N,8u3 (b866.S, 7. 47. : The Conpounds in
Exanple 63 - 66 were prepared in accordance with synthetic route shown 15
bel ow. - : 4
4 R 3

(1¢) 5 Example 62 : (1e)

S 3 4-[1-(5-Carboxythiophen-2-ylmethyl)-5-chloroindol-3-yl]-2-hydroxy4-oxo2-butenoic acid

NMR (ds-DMSO) 8 5.78 2H, §), 6.97 (1H, §), 7.25 (1€, d, J= 3.9 Hz), 7.38 (1H, dd, J=8.7 Hz,
2.1Hz), T.59(1H, d, J=3.9 Hz), 7.79(1H, d, J= 8.7 Hz), 823(1H, d, J=2.1 Hz), 9.04 (1H, §), 130
(1H, brs).

10 Elemental Analysis for CsHisCINOeS 0.25CHs02 0.5H0
Caled. %):C,52.24; H,3.46; N,3.21; C1,8.11; S,7.34. |
Found. (%):C,52.56; H,3.46; N;3.34; C1,8.09; S,7.47.

The Comﬁounds in Example 63 - 66 were prepared in accordance with synthetic route shown
15  below. |




49 Exanpl e 63 c

c : 0 oH Me NH2 -0 NHVD
O2Et X CORE HN-

c _ 0
NHVE _ : HN ~
~ ~ 2 Exaxplkesd- (5- Chl or oi ndol - 3-yl ) - 2- net hyl am no- 4- oxo- 2- but enoi ¢ |
acid ethyl ester To-a solution of 0.59 g (2.0 mmol) of

4- (5-chl oroi nI-3-yI)-2 hydr oxy- 4- oxo- 2- but enoi ¢ aci d 5 et hyl ester
i |n 95 % EtOH (10Cin ) was added 0.55 g (6.0 nmol)

of ~ neth
m xture was ca
acetate. The e
concentrated. Th =L,
(et hyl acetate as eluant) to give 0. 28Ng of the titled conpound as
oil. Yield: 38% 10 NVR (d6-DVBO) 6: 1433 (3, t J= 7.0 Hz), 2.96 (3X, d,
J=5.4 Hz), 4.32 (2H, g, J= 7.0 Hz), 5.99 1X?\?H 7.19 (1H, dd, J=
8.6 Hz, 2.0 Hz), 7.45 (1H, d, J= 8.6 Hz), . d, —20Hz)828

(1H, s), 9.96 (1H, brm, 11.9 (1H~—Dbrsy. S _
4- (5- Chl oroi ndol - 3-yl ) - 2- met hyl am no- 4- ox0= uffenoic adiH . To a
solution of 0.22 g of the ester described iry ve (1) in dioxane (2.2 m)
was added 1 N 15 NaOH (0. 9 n1) After stirring for 2 hours, the m xture

nder ' r odudBi-prabetr bt SRR B e dveereie el The

obt ai ned crys a 5 d 95
06 Er i Lo gl vaog SRS B uor i A6 BRI ARRORY b Srypact odl

m p 288- 228 Oéter ﬁxé@@anﬁmxampmi(n i ®5 % Bt (BmDVREE)adBed @588 @ Binmol) of J=
.6 Hz), 6.04 (1H, s), 7.22 (1H, dd, J= 8.8 Hz, 2.0 Hz), 7.53 (1H,
d J= 8.8 histhyl®@nihg a¢etate. dAfbeJr:reﬂuJ@g—@) 2.5&0a6, (helflseacnomjmxtm W6 c(nlclentrated J=

3.0 Hz), 12.5 (IH,
and the residue was dissolved in ethyl acetate. The ethyl acetate was washed with water, dned,

and then concentrated. The resulting residue was chromatographed on silica gel (ethyl
acetate as eluant) to give 0.23 g of the titled compound asoil. Yield: 38%. _
10 NMR (@-DMS0) 8: 1.83 BH, t, J/=7.0 Hz), 2.96 (3H, d, J'=5.4 Hz), 4.32 (2H, q, J="7.0Hz), 599
(1H, ¢), 7.19 (1H, dd, J=8.6 Hz, 20Hz) 745 (1H d, J=8.6Hz), 827 (1H, d, J=2.0Hz), 828
(1H, 8), 9.96 (1H], brm), 119 (1H, brs). |
© 4-6- Chloromdol-3-y1)-2-methylam1no-4-oxo-2-buten01c acid
To a solution of 0.22 g of the ester described in above (1) in d1oxane 2.2 ml) was added 1 N
156 NaOH (0.9 m.l) After stirring for 2 hours, the meture was treated with 1 N hydrochloric acid
(0.9 ml), and concentrated under reduced pressure. The residue was diluted with wa’rer.. The
‘obtained crystal was collected by filtration, and washed with water and 95 % EtOH to give 0.15
g of the titled compound. Yield: 80%. '
m.p.: 228-229 °C  (decomposition)
20 NMR (ds-DMSO) 8:3.00(3H, d, J=5.6 Hz) 6.04 (iH, g), 722 (1H, dd, /=88 Hz, 2.0 Hz), 7.53
(1H, d, J=8.8 Hz), 817 (1H, d, J= 2.0 Hz), 8.66 (1H, brm),.8.75 (1H, d, J= 3.0 Hz), 12.5 (1H,
brs). | | '
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brs). El errehtal Anal ysis for C[err]H[err]C:INqurr]

Calcd. (9%9:C,56.04; H 3.98; N, 10.05; d,h12.72. Found. (9 : C, 56. 06;
H 4.05; N, 10.32; d, 12.62. 5 In Exanple 64 - 66, the other ester
derivatives (le) and the correspondi ng carboxylic acid (If) were
prepared in accordance w th Exanple 63. Exampl e 64 (1)

4- ( 1- Benzy|Floné&dthigmalysid @r CFHYICINDs Met hyl am no4- oxo- 2- but enoi ¢ aci d et hyl
ester 10 mp.: 131-132 C (recrystallized from95 % Et CH) NVR

(CDCl [ er r] )Calladr @4)-C,56.04(H 884N, 10,060 1278 . Hz) , 3.10 (3H, d, J= 5.2 Hz), 4.36

(2H, g, J= 7.0 .&z@ 5. 32 2H, s), 5.99 (1H, s), 7.08-7.35 (7H, m,
7.71 (1H, oung @@:@@Ht‘l,-05i]1‘la1@3@&&?752- El emental Anal ysis for
C[err]H[err]CINZCIerr] Calcd. (99:C 66.58; H 5.33; N 7.06; d,8.93.
15 Found. (%:C, 66.53; H 5.39; N, 8.77; C1 7 11 (2)

4-(1- B | 5- I I
m E) (23 Ey_ Z%Egﬁ}%}gg%n%%get%%) Qﬁ @%lrvy | 7e rom%%ﬁégé?@ﬁy%c acid
NVR (d[err] m@brebﬁ@alnac&r@&cémﬁzmpig@ " Hz), 5.56 (2H, s), 6.03 (1H,

S), 725738 (6H m, H d, J= 9.0 Hz), 8.20 (1H, d, J= 2.1
Hz), 8.72 (1H, brq, J= 5 4 Hz), 8. 90(1H s). 20 El emental Anal ysis for
Cerr]Herr] d N2G3 Calcd. (99:C,65.13; H 4.65; N 7.60; C9.61.
Found. (%: le§4; H, 4.60; N, 7.77, O 9. 36. Exanple 65 25 (1)

4-(1- Benzyl 5- chlor o 2-(2-et hoxyeth | am no) - 4- ox0- 2- but enoi c
acid et hyI s t4l-Benzyl- 528?1‘10’&‘1& 3)7@ ’g‘ étb&TePPlﬁé‘ad?tgﬂﬁﬁtPr Pr20

3 263007 (bpy LapsiRig g&é%ﬂ,ﬁ&haﬁ,gg /:.51;0%1; D ey, 532 (24 & 601 (1K
El) emz,\ntogl 7%&%1'7213);‘6(”1 40. (ilgrt.](JHklgrofﬁz) 3810%%{ (dl P= sl2 HA .96 @HHE M= 70Ha), 5.32
(2H, §), 5.99 (1H, ), 7.08-7.35 (7H, m), 7.71 (1H, 5), 844 (1H, t, J= 1.2 Hz).
Elemental Analysis for C22HxnCIN:Os
* Caled. (%):C,66.58; H,5.33; N,7.06; C1,8.93.
15  Found: (%):C,66.53; H,5.39; N,8.77; CL7.11.
(2) 4-(1-Benzyl5-chloroindol-3-yl)-2-methylamino-4-o0xo-2-butencic acid
m.p.: 205 - 210 °C (decomposition) (recrystallized from 95 % EtOH)
NMR. (ds-DMSO) & : 3.02 3H, d, J= 5.4 Hz), 5.56 @H, o), 6.03 (1, §), 7.25-7.38 (6H, m), 7.62
(1H, d, J=9.0Hz), 820 (1H, d, J=2.1 Hz), 8.72 (1H, brq, J= 5.4 Hz), 8.90(1H, §).
20  Elemental Analysis for ConnClNzOs
Caled. (%):C,65.13; H,4.65; N,7.60; CL9.61.
Found. (%):C,65.04; H,4.60; N,7.77; C1,9.36.

Example 65 -

25 (1) 4-(1-Benzyl-5-chloroindol-3-yl)-2-(2-ethoxyethylamino)-4-0xo-2-butenoic acid ethyl ester
mp.:73-74°C (recrystallized from i-Prz0)
NMR (CDCly) 8: 1.22 3H, t, J="7.2 Hz), 1.37 (3H, t, J="7.2 Hz), 3.46-3.67 (6H, m), 4.34 2H, q, J
=72Hz), 532 @H, 9), 6.01 (1H, 9), 7.08-7.36 (TH, m), 7.72 (1H, 8), 8.44 (1H, t, J= 1.2 Hz).
Elemental Analysis for CasHzrCIN2O4 | |
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51 Calcd. (%9:C,66.00; H 5.98;, N 6.16; d,7.79.

Found. (% :C, 66.10; H 6.26; N, 6.18; C 7.66. (2)

4- (1- Benzyl - 5- chl or oi ndol - 3-yl ) - 2- (2- et hoxyet hyl am no) - 4- oxo- 2- but enoi ¢
acid mp.: 184 - 186 C (decorrposi tion) (recrystallized from95 %
Et OH) 5 NVR (d6-DVBO) [err] :1.10 and 1.15 (3H, t, J= 7.0 Hz),

3. 40-3. 70 (@ﬁd_(?cagoéygggm@@@(ﬁg, s), 6.01 and 6.03 (1H s),
7.18-7.64 (T7H, 8.20 and 8.29 (1H, d, J= 2.1 Hz), 8.54 and 8.96 (1H, s),

8.26 and 1@Found. #k)C,66.1) H,6.26; N,6.18; El,26&nt al Anal ysis for CJerrJHerr] O N2O4
0. 2H20 Calcd. (% :C 64.17; H5.48; N 6.51; O,8.24. 10 Found.
(% : C, 64. 279 4:(&Brazyl-bictdorpmdolGyDeR-@athoxyethylamingydeprpdupgoicacid (1)

2- Am no- 4- (i ndol - 4- 0X0- 2- enoi._¢ ster m p. :

200- 205 [ emPp-cl4 e‘é%/;}iida@mpﬁ%‘a) &W &%égs %PH? NMR (CDO's) [err]:
1.41 (34, t J 7.45
Y s e EhY %ﬁg?%%’mé 25@3&8‘?@@%%@3555 )

EI' elgeg‘éa' %’bﬁ'a}ﬂ&ks%hg{ s)Cb% ‘?hi“{sﬂhb"ézz@%ndszg (Hiéﬁ)%légglﬂz '5@(3%58'@@'%6 g)gojg
ei hyi 'eételsze@ngju@zgmbmﬁs treated with an equivalent of 1-N NaOH After

- stirring for 3 hours at roomtenperature, the m xture was concentrated
under reduéﬂeinentalAnalypsbsélzaHeCﬂizOerﬂH& to give

2- am no-4- (i ndol - 0x0-2-but enoi ¢ acid sodiumsalt. NVR

(d[err] cd{(wp] 6%@‘%&%515 8%4. 73 (1H, d, J= 7.8 Hz), 7.01-7.20 (2H,
, -7.48 H, 8.22-8.35 (1H m), 9.22 (1H d,
L7 18, Hotnd Bl N’@él’%‘iﬁﬁé hi ror D (

eénental Anal ysis for

Cerr]Herr]N2d err]Na 0.6H err] O Calcd. (99 :C, 54.80; H, 3.91;
N, 10. 65. Found. (%:C, 54.71; H 3.92; N, 10.62. The
conpounds iBxamyk®pl € 67-71 were prepar ed in accor dance with the foll ow ng
reaction (4] 2-Ammo-4-(mdol-3-yl)-4-oxo-2-buten01c acid ethyl ester

m.p.: 200-205 °C (recrystallized from etliyl acetate)

15. NMR (CDCl) 8: 1.41 BH, t, J="7.0 Hz), 4.38 (ZH, q, J=70Hz), 6.51 (1H, s), 7.25-7.45 (4H, m),
789 (1H, d, J=30Hz), 842860 2H, brm). |

Elemental Analysis for C14H14N20s

Caled. (%):C,65.11; H5.46; N,10.85.

Found. %):C,65.08; H,5.54; N,10.66.

20 (@ The above ethyl ester in dioxane was treate(.i' with an equivalent of 1 N NaOH. After
stirring for 3 hours at room temperature, the mixture was éoncentrafed under reduced
preséure to dryness to give 2-amino-4-(1ndol—3-yl)-4-0xo-2bu’oenoic acid sodium salt.

NMR (ds-DMSO) & : 6.29 (1H, s), 6.73 (]I-I, d, J= 7.8 Hz), 7.01-7.20 (2H, m), 7.36-7.48 (1H, m),
7.95 (1H, s), 8.22-8.35 (1H, m), 9.22 (1H, d, o/ =78 Hz), 11.6 (1H, brs).

25 - Elemental Analysis for C12HeN2OsNa  0.6H20
Caled. (%):C,54.80; L3 91; N 1065,

Found. (%):C,54.71; H,3.92; N,10.62.
The compounds in Example 67-71 were prepared in accordance with the following reaction
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5 (1) :
1- (5- Chl oroi ndol - 3-yl ) -3-hydroxy3-(2-trityl
To a solution of 0.58 g (3.0 nmol) of 3-acetyl
~was added dropwi se 1M LHMDS (9 m,
.The m xtur s warnmed to -20
tenperature for 1 hour. After cooling down to

route.

-2H-tetrazol

9 mmol )
[err]C, and stirred at the sane

[err]

-5-yl)-propenone
-5-chloroindole in THF (9 m)
In THF under -65 [err]C

-65 [err]C, a solution of

1.73 g (4.5 mml)gef 2- trltyl 2H-t et razol B 5- %arboxyllc acid ethyl ester in

THF (3 m) was added

0 o HenRLCo,RThe T 68

m Xxture was pour ey e exeess anmoung of
chloride. The prefipitafed was col | ectegeby Yi
(100 nl), and tHén N 2 N
/ R /1
R' R
@ J
Example 67
Cl Cl
Tr~y-N
o NTy-COEt
NN
] (]
HN HN

on gn xtgy e was gradual ly
The reaction
fro®MMDONI UM

ds)

‘N-TT
NN

5 (1) 1-(6-Chloroindol-3-yD-3-hydroxy3-(2-trityl-2H-tetrazol-5-yl)-propenone

To a solution of 0.58 g (3.0 mmol) of 3-acetyl-5-chloroindole in THF (9 ml) was added

dropwise 1M LHMDS (9 ml, 9 mmol) in THF under -65 °C. The mixture was warmed to--20

°C, and stirred at the same temperature for 1 hour. After cooling down to -65 °C, a solution of

1.73¢g (4.5 mmol) of 2-trityl-2H-tetrazole-5-carboxylic acid ethyl ester in THF (3 ml) was added

10

thereto. The reaction mixture was gradually warmed to room telhperature and stirred for 2

hours. The reaction mixture was poured into excess amount of saturated aqueous ammonium

chloride. The precipitated was cb]lecbed by filtration and dissolved in THF (100 ml), and then
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53 dried. Furthernore, the aqueous |ayer was extracted
twce with ethyl acetate. The ethyl acetate was washed with water,
and dried. The conbi ned solutions were concentrated and the

resul ting residue was washed with ethyl acetate to give 1.40 g of the

titled conmpound as an yel | ow powder. Yield: 88% 5
NVR(d[ er r ] -4aMpO) F[]ﬁﬁérlnoreG tl@Ga&lgdﬂs lé)er w%s@%MW"knmthyl?aéﬁt& Yide il J=
8.4 Hz, 2.1 Hz), 7.39-7 1H, m, 8.01 (1H, s), 8.29 (1H, d, J=

2.1 HZ) 1 hcefate Wds whshed w1th water, an(lﬂx)xed The combined solutions were concentrated and the

1- (5- Chl oroi ndol - 3-yl ) - 3- hydr oxy- 3- (2Htetrazol - 5-yl ) - propenone

To a sus perresutimgofem@ueGWang:(SLeCIZWWhrethyl aktathte genbéledf Bbtitled cunpebodes ¢1) i n
di oxane ( 9 was added 1 N hydrochloric acid (7 m) and the

mi xt ure waé’e]ﬂf@ﬂ’%@% Misld:B8four . After cooling, 10 the precipitated

ccerated Nkt odbes ik FroR? b B0 B 0B B ST B R N R
(degonpos: 1-EgpO ROyl 1l & 2 (Rl aR o 71 55 (100 5) 7 52 (1n, da

J= 8.7 Hz, @ h- (BMOran&@S&mydh)xy]E(ﬂ thtrith)-5-yBpebbenone (1H, d, J= 2.1
Hz), 8.84 (1H, d, J= 3 Hz), 12.6(1H, brs). 15 - El enental Anal ysis for

Cerr]Herr] CITb& Gspension ofoszag(ﬂozmmw Dﬂhd&nﬁﬁpnd-blﬁaﬁ& abbyreX ). it Sjox Bk, (B2nlp4.
Found. (9% :C, 49.43;. H 3.08; N,23.83; 11. 93. Exanple 68- 71 20
The corrpourﬂ‘jlsel Ml\%@dé?chloﬁlcﬂ%d@nﬁbﬁ@r% rilapeddderdl howr. o Adtey epakige wi t h

Exanpl ruct Sica operties .of . conpound
wer gps ﬁBWn tB%Pl‘S%plta‘fE(i] cryé:al was. couliec’ue&l IP) ﬁﬂ:ra¥10 wgsh &) successively wi ghy ace@%e

and water, and then dried to glve 0.26 g of the titled corapound as yellow crystal. Yield : 75 %.

m.p. : 250 °C (decomposition)

NMR (ds-DMSO0) 5 : 7.26 (1H, §), 7.32 (1H, dd, J=8.7 Hz, 2.1 Hz), 7.56 (1H, d, J=8.7 Hz), 821

(1H, d, J=2.1Hz), 8.84 (1H, d, J= 3.3 Hz), 12.6(1H, brs).

15  Elemental Analysis for Ci2HsCINsO2
Caled. (%):C,49.76; H,2.78; N,24.18; C1,12.24.

Found. (%):C,49.43; H,3.08; N,23.83; C1,11.93.
Example 68 - 71

20 . .The compound (Th) wherein Y is a heteroaryl was prepared in accordance with Example 67.

The structure and physical properties of each compound were shown below.
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54 ' (Tabl e 6-1) [err] Exanple Het Rerr]

R2 Rlerr] Rerr] Rerr] R6 Recrystallization mp.

(O 68 Tet H Ph(2-C) H H H H i -Pr20
209- 210 69 Tet H Bn(4-F) H ad H H

Et[err]O . 138 70 Tet H Bn(4-C) H ad H H

Et 20 2QPables-1) - 71 Tri H H H a H H

Et OAc 277-279 Tet: 2Htetrazol -5-yl; Tri:

1H[1,2,4]-triazol -RYl s 5 (Tabl e 6-2) Exanpl e

68H (d6-DVBO) [err]:6.37(1H, s),
.592H/n), 7.65-7.77(3H, m,
TS 69  (d6- DVSO)
01( 1H, fﬂl 12.5(1H, s), 15:2(1H br).
)s), 6.99(1H, s), 7.27-7.42(5H n,

NVR chem cal shifg
7.32-7.37(2H, mR
8.25-8.28(1H, m),

[err]:7.01-7.55(8HR®M,
70 (d[ err] - DVMBO) [er;r] "R 54( 2

7.53(1H, d, J=8.6Hz) 8 01(1H_d._ J=1 6Hz), 12 G(1H s).
71 (d[err]EM@) [Eetr |R7. 0F21H, sk 7R28EREH, RYd, Rersstalligatio. M)
7.54(1H,. d, |J=8. 7Hz), 8.21(1H, d J=2. 4Hz), Q’CEQ(ZH,

brs), 12.5(1H 6%). Tet H(TaPh@®CH-3H H HEXHnple i-Pr:0  209-210
El enentary Anagysis Tet H Be@F H CoerrHHErr] C NEgor] O2138 _
0. 075CHd [ er]r] ,o Tet H68 Bn@-CDal &d. (&) : G 5H93; H Be@5; No0018.69; |A,

11. 59. HFoumd. (99 : @157.(90; HH, 8. 46; NEtG& 42779 11.147. .

Clerr]Herr]T HL.err 69 - Calcd. (% :C, 57.88;
H 4.01; N, 16. 35 th?gmelﬁ‘{i% ot 1112, 4) trinool -1 Found. (% : C, 57.50;

H 4.12; N1621C]801 F, 4. 33.
C[err]H[err]C[err]N[err]02 0. C[err]H[err]O ' 70
Cal cd. (%) : gp,ﬁﬁe@% H 4.02; N,15.52; d, 15.71.

Found. (9 : W4 07 N 15 62: G 15 50
Clerr] H err]|cExaesle g 2rpq Q T orc] i oNMRyshommical shift 77

Cal cd. (%: C|53. éBS; H(@-DMSO)N 887 (81, 9), ©82-T87@H, m), 7.51-7.59H, m), 7.65-7.77(3H, m),
Found. (99 : C,|53. 64; HS25-8 281K, m) B2 FBHL &l 11 74

55 69 (ds-DMSO) 8 :7.01-7.55(8H, m), 8.01(1H, s), 12.5(1H, s), 15.2(1H, br).
(de-DMSO) 6 :4.54(2H, ¢, 6.99(1H, ), 7.27-7.42(5H, m), 7.53(1H, d, J=8.6Hz),

0 | 8010H, d, J=16H2), 12.6(1H, §).
- (ds-DMSO) 6 :7.09(1H, s), 7.28(1H, dd, J=8.7Hz, 2.4Hz), 7.54(1H, d, J=8. 7Hz)
8.21(1H, d, J=2.4Hz), 8.69(2H, brs), 12.5(1H, s)
(Table 6-3) _
Example Elementary Analysis

CieHi12CINsO2 0.075CHCls

68 Caled.(%):C,57.93; H,3.25; N,18.69; Cl,11.59.
Found.(%):C,57.90; H,3.46; N,18.42; Cl,11.47.
CioH1sCIFNsOz 0.4CsH100

69 Calcd.(%):C,57.88; H,4.01; N,16.35; Cl,8.29, F.4.44.
Found.(%):C,57.50; H,4.12; N,16.21; C1.8.01; F,4.33.
CieH13ClaNsOz  0.5C4H100

70 Caled.(%):C,55.89; H,4.02; N,15.62; C1,15.71.
Found.(%):C,55.75; H,4.07; N,15.62; C1,15.50.
CisHoCIN:O2 0.2H20.0.1C:HsO2 : .

71 Caled.(%):C,53.45; H,3.41; N,18.61; C1,11.77.
Found.(%):C,53.64; H,3.42; N,18.52; C1,11.74.
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The conpounds in Exanple 75-84 were prepared in accordance with the

foll ow ng schene. [err]
(1)

1- (1- Benzenesuf oi nyI 5-chl oroi ndol - 3-yl') - 3-hydroxy-3-(2-tritl-y-2H-tetrazol
-5-yl)-propenone To a suspension of 0. 9 g (4.8 mvl) of NaH (60%

di spersion i nTh: BRipdtndih Exioipld 1484 wde flepared in accor@cermitiethe ®IISRing séhémB. MOI )
of 1-(5-chloroindol-3-yl)-3-hydroxy-3-(2-trityl-2Htetrazol-5-yl)- 10

propenone prepared in Exarrpl e 67. Subsequently, the m xture was stirred for
15 m nutes at 56

————

Het-prot

5  Example 75
cl _ ' Cl

N PhSO,C1 F
4 N-Tr -
HN

(1) 1-(1-Benzenesulfonyl-5-chloroindol-3-y])-3-hydroxy-3-(2-trityl-2H-tetrazol-5-y1)-propenone
To a suspension of 0.19 g (4.8 mmol) of NaH (60% dispersion in mineral oil) in THF (16 mD
‘was added 0.85 g (1.6 mmol) of 1-(5-chloroindol-3-yl)-3-hydroxy-3-(2-trityl-2H-tetrazol-5-yI)-

10  propenone prepared in Example 67. Subsequently, the mixture was stirred for 15 minutes at
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roomtenperature and then mxed with 0.62 g (3.5 mmol) of benzenesul f onyl
chloride. After stirring for 1 hour at roomtenperature, the m xture
was poured into excess anount of sat urat ed aqueous anmoni um chl ori de
and extracted with ethyl acetate (50 m ). The organic | ayer washed
with water, and dried. The solvent was renoved and the residue was washed

5 wth ngex dg e'aﬂmn%éwﬁﬁ @k%m m%nfof Béﬂz@ﬂeaﬂfonﬁ%%a@ Qs g of
the titled conpoun te po Yield: 68

(d[ err] - DVa@hridgefor 11: h&u‘% r&ﬁ&exﬁ@r‘atuf@ the/ mistbare. Whs f)dlﬁélﬂ 1!112) ,excﬁssﬁﬁnéu’ﬂtl of dd,

J=9.0 Hz, 2.4 Hz), 7.55 (1H, s), 7.67 (2H, m, 7.79 (1H, m, 8.05
(1H, d, J= satubatktk )que&iswmd;ﬁﬁm cthloxide @.dszsztf,;d @it 8thyll #¢etate) (50 ml). The Ol(gzr)ic
1-(1- Benzenesulfonyl - 5-chl or oj ndol - )l 3- hydr oxy- 3- (2H—tetrazo| yI) pro

penone 10 layel‘ washett gvith wagpr, pndydriegs @h‘fﬁo gy Yaﬂeﬁ%%d)a"éf 9 Fr8idEe Frpv trtdied

(5 m ) orhanh FFerebe NP by BB Som st gt D RGO et pampou o ! ¢

preci pitat Q) l ected by filtration and washed successively
wi th ethyl Q%’é%tpx?e an%@iﬁf’%) water, and then dried to give 0.32 g of the

titled conpavRdds-DMSOFS : 708-742 GH, m),7420746(10}2419 15‘5(11]1{(21«1 SO HPMEs 15

NVR (d[err] - O [err]: 7.52 (1H, dd, J= 9. , 2.1 Hz), 7.58 (1H, s),
7.66-7.71 ((2H,9), |‘7)67(2H Toj- 198 BH, m)805(1H1d;|J—r9)0H£&26(1H.H,Jd24lh),93&(lﬁ'k$),
8.22-8.25 (3H, 9.39 (1H, s). El ement al Anal ysi s for

Clerr]H er Pcl N[‘-ae sukfpryyi5-ghlanoingol-3-yD-3-hydrguy 3 2H (tefyazel-tad)-provenppey 95

G708 s 7 gEw lzeon%mg%;zm?eo%cg%ﬁmgobg ainkdn e éz)%fN A (?mlpe. 0y
The. ot 1 uct orE T ol BB RE LT e Al P PR T e el

precipitated crystal was collected by ﬁltratlon and washed successively with ethyl acetate and

water, and then dried to give 0.32 g _of the titled compound. Yield: 74 %.
m p 240 °C (decomposition)
15 NMR(ds-DMSO) 5:752(1H, dd, J=9 OHz 2.1 Hz), 7.58 (1H, ¢), 7.66-7.71 2H, m), 7.77-7.82
(1H, m), 8.06 (1H, d, J=9.0 Hz), 8.22-8.25 (3H, m), 9.39 (1], s).
| Eieinental Analysis for CisH12C1N504S 0.4H20
Caled. (%):C,49.47, H,2.95; N,16.02; C1,8.11, S,7.34.
Found. (%):C,49.56; H,3.14; N, 16.97; CL7.96. 5,7.46.
20
Example 76-84
- The compound wherein Y represents heteroaryl was prepared in accordance with Example

75. The structure and the physical data of each compound are shown below.
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57 (Table 7-1) [err] " Exanpl e Het Rlerr]
R2 Rerr] Rerr] Rerr] Rerr] Recrystallization m p.

Sol vent ([err] O 76 Tet -S( err]Ph H H
CF[err] H H Et OAc-Et[err] O >250 77 Tet
-SOerr]Ph(3-CF[err]) H H d H H Et CAc 256

78 e(ir h(3 5-CF[err]) H H d H H Et OAc >250
79 T err]Ph(246|Pr) H H d H H Et[ err] O Hex

211 R4Tet
243 81

R58022th|enyl H H d H H Et OAc-i - Pr20
- GHl ergs} Ph H H d H H

ag. di oxane R>24 Tet -CH2Ph(4-Nerr]) H H d H
H ag. di oxane Het 83 Tri -SO2Ph H H d
H H aqg. di gxans 282- 284 84 Im -SJerr]Ph H
H d H H ag. i oxgne  (52- 254 (note) the conpound in
Exanple 84 is 0.9HO ®alt; Imi: 2-imnidazolyl -5 (Tabl e 7- 2)

Exanpl e Example Het R! Rz RNMR? clpenRe al ResRisiallBation .76
(d[err]-DMBO) [err]:7.63-7.85(5H, m, 8.29(3H mM, KBRhadH s) y 52( 1H,
s). | GO[SEORIVE0T e T H fcmdﬂ q@(zrmom 6 TS ITTIH, .
8.08-8.26(3Hpr M, §eplsOPn@E-CRY). H H EOAG4( 1M Sosg

(dlerr]- DI\/E>O),8[err]1« 7_55 X }_15 1 Al OHz) , S824(1H, d,
J=9.0#), | 9 ,HJ @z)Ha ﬂg 893 . s),
9.47(1H, s). Tt r]h [ r]H 1H 3( YN ),

1. 26(6H, JF6gBHz), m eg , s$ept;
J=10), 1 G3(5H i s) 12 ?JQ " ©r 5 o 80
(d[err]- - 7 0(% R 28 4

9.34(1H, sJ). - (d[erg] - [errfy:5. 56 'S) , orb- 4, s),
7.28-7. 37( 6+ it 1B a4 254 e |
9.11(1H, s). (note) thecompoundml(?up:mﬂeq&mmlspmrlm: wﬁﬁemy;l s), 7. 11(2H d,

J=8.4Hz), 7.23(1H, s), 7. 35(1H dd, J=9.0Hz, 2. AHz), 7.44(2H,
d, J=8.4Hz), 7.70(1H d, J=9.0Hz), 8.22(1H, d, J=2. 4Hz) 9. 10( 1H,

S). 5 (d[err] DIVISO) [err] :7.36(1H s), 7.51(1H, dd, J 87Hz,
2. 4Hz), 7. TP oH ). 7.76- 83 7.82(1H m. 8 05(1H. d
J=8.7Hz), 8Eg@mple17(1H, rr), 8. 22- 8. 27KNNR, chemnicalshB6( 1H,
brs), 9.22(1H765s) | (ds-DMSO) 8:7.63-7.85(5H, {82931, RIYBBO(EE By 9,527 46- 7. 54(3H, | m) ,
7.65-7.70(8H, _m, | @-DMSO)8A Lis3-nbs28, a0 3.90-701dH, m), 8.08-89613H, Sm)l 8.8 L2( 3H,
m, 9.10(1H, &. |8590H m),9.440H 9. | 58

. g | @-DMSO) 8 :7.52(1H, 9), 7T53(LH, dd, ~9.0Hz,2.0Hz), 824(1H, 4, J=90Hz)

8.25(1H, d, £2.0Hz), 859(1H, s), 8.93(2H, s), 9.47(1H, ).

7o | CDCly) & :11312H, d, A7.0Hz), 126(6H, J6.8Hz), 2.94(1H, sept, +6.8Hz),
4.08(2H, sept, £7.0Hz), 7.23(5H, m), 8.32(1H, s), 843(1H, 8), 12.5(2H, brs).

80 | (de-DMSO) 3:7.26-7.30(1H, m), 7.55-7.60(2H, m), 8.00-8.28(4H, m), 9.34(1H, s).

g7 | (©@DMSO) 8 :5.56(2H, o), 7.24(1H, o), 7.28-7.37€H, m), T.79(1H, d, 9.0Hz),
8.22(1H, d, £2.4Hz), 9.11(1H, s).

(@e-DMSO) 8 :5.55(2H, ), 7.11(2H, d, £84Hz), 7.23(1H, ), 7.35(1H, dd, £9.0Hz,

82 | 24Hz), T44(2H, d, £8.4Hz), 7.70(1H, d, £9.0Hz), 8.22(1H, d, £2.4Hz), 9.10(1H,

S).

(de-DMSO) 5 :7.36(1H, ¢), 7.51(1H, dd, 8.7Hz, 2.4Hz), 7.64-7.71(2H, m), 7.76-

'83 | 7.82(1H, m), 8.06(1H, d, £8.7Hz), 8.12-8.17(1H, m), 8.22-8.272H, ), 8.80(1H,
brs), 9.22(1H, ). :

(ds-DMSO) 8 :7.45-7.54(3H, m), 7.65-7.70(3H, m), 777782(1H m), 8.00-8.07(1H,

m), 8.12-8.22(3H, m), 9.10(1H, s).
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(Tabl e 7-3) Exanple Conpound (h)

Cerr]Herr]Flerr]Nerr]™S 0. 2H20 76 Calcd. (9% :C, 48.87; H, 2.68;

N, 15. 00; F, 12.20; S, 6.87. Found. (% : C, 48.78; H, 2.87; N, 15. 00;
F, 11.83; S, 6. 82. Cerr]Herr]AF3Nerr] A4S 77

Calcd. (%: C4584 H 2.23; N 14.07; O ,7.12; F,11.45; S, 6.44.

Found. (99 : H 2.51: N, 14. 02; C|729 F 1145 S, 6. 46.
err Herr HETer]kIR A . : _ :

8[6]27[ F,%amglegqm 1t :

d,6.27: F,[20.37; |$8h#N:0S 02H:0 C27H err] od N[err]O48 79

Cal cd. (% : ¢, 5d632: Galog(°4)404$\8’11i,3§§ NUPOQ;;FQ 20; 658777

Found. (% : €._58. 37| ¥e , 08, W13

C[err]H[err]CIN[err(]qufSRFstQMH[err]m 80 Cal cd. (9 : C, 44. 59;

H, 2. 64; N, |15.729; |Qalcd(B¥C, 45841 ¥, 228; N,14.07; CL,7.12; F,1LE® $i6dt4( %9 : C, 44. 55; H, 2. 85;

N, 15.04; (¢, 7.98;| Foudd(%)€,45.76; H,2.51; N,14.021 g0 RA 16151 3,6 46\ err ] 02 1

Cal cd. (% : ¢ 60. 09;| G3FB.(IR:N:0S18. 44; C1, 9. 33. Found. (% : ¢, 60. 06;

H 3.89; N, 18. 48; ClcaRd):C,42.45; H,1.78; N,12.:58; e16.311 20.13; Sl5M302 82

Cal cd. (99 : €, 54. 23] Foumd.@):C, 448,61 688 NG2.28; %3.27. F,20.37; S,5.71. -

Found. (/ 0) :[C 54.75¢ sz@‘(;l&g@&N 26. 597 O, 7.94. gerrJHerrJTON404S

83 Cal cd. (%: C|%dicd b %@%54&'1\1@25&(}1@8 8537, S, 7.48.

Found. (% : €, 53. 43;| Fhluii <¥ C5@"3’H{§% NG2:38: 161433 56640 -

Cerr]HerqicN=e rdm‘l’ﬂd@lNﬁ(VSﬁ" ~C 52715 H3261N, 9. 12;

a,Kh14.62; $, 6.886. Calcd.(%):C,44.59 g‘?gg@g 61',544 g%oﬁ 3.49; N, 9.08; d j14. 34;

oy 1Y Found.(%):C,44.55; H285 N,15.04; CL7.98; S,14.06.

Ci1sH14CINsO2 :

81 Caled.(%):C,60.09; H,3.72; N,18.44; C],9.38.

| Found.(%):C,60.06; H,3.89; N,18.42; C1,9.13.

| CioH13CINeO2 '

82 Caled.(%):C,54.23; H,3.11; N,26.63; C1,8.42.

Found.(%):C,54.56; H,3.387: N,26.59; C1,7.94.

: CigH1sCINsOsS

83 Caled.(%):C,53.21; H,3.06; N,13.06; C1,8.27; S,7.48.

Found.(%):C,53.43; H,3.36; N,12.85; C1.8.17: S,7.40.

CaoH1sCINzOsS  0.9HC1

84 Caled.(%):C,52.15; H,3.26; N,9.12; C1,14.62; S,6.96.

Found.(%):C,51.99; H,3.49; N,9.08; C1,14.34; S,7.19.
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Exanpl e 85 [err] (1)

4- (2-Benzyl i ndol - 3-yl ) - 2- hydr oxy- 4- oxo- 2- but enoi ¢ acid nethyl ester

(a) To a solution of 2.70 g (10.8 nmol) of 3-acetyl-2-benzylindole
prepared in the reference 5 exanple 1 in THF (20 m) was added under
i ce-cooling, 122 mg (1 nmmol) of 4- di met hyl am nopyri di ne, and
subsequent Ipkamg®d dropwi se a solution of 2. 8 g (13 mmol) of di-
tert-butyl dicarbonate in THF (5 rﬂ) After stirring for 1 hour at room
t enper at ur e, W xture wga Sed bet ween et hyl

acetate and e was y C\eg % water, dried,
and then co ( g of —3—aclet ;2

but hoxycar bony a crystal. Nreld: 48 % NVR.
‘(d[err]-DVMBO [err 2.63 (3H B8y, |4.81 (2H, s), 7.01 (2H, d,
J=7.0 Hz), 7.10-27 YY), 7.98-8.10 n . (b) To a

e conpound ol ned in above (a) in THF

(50 m) " was“added 1M LHMDS (6 nl, 6mmol) ™ THE at -70 [err]C
Subsequently, the m xture was 15 warrred to O [err]C and stirredfor 1
hour atthe sane terrperature The m xture was cool ed again to -70

[err]C and treated th Z:OQ@U(GOmmI) OHcid diethyl ester in
THF (6 m). The med. and stirred
for 1 hour at—=30 . The $@M8 o ni _C% poured into
saturated aqueous ardn m chl ori de and extH d with ethyl acetate. The
extract was washed with '
4-(2-benzyl-1-tert- 20
but oxycar bonyl -i ndol - 3- - 2- hydr oxy4oxo- 2- but ic acid nmethyl ester as an
oil. 60

(1) 4-(2-Benzylindol-3-yl)-2-hydroxy-4-o0x0-2-butenoic acid methyl ester

@ To a solution of 2.70 g (10.8 mmol) of 3—acétyl-2-benzy]indole prepared in the reference
5 example 1 in THF (20 ml) was added under ice-cooling, 122 mg (1 mmol) of 4-
dimethylaminopyridine, and subsequently added dropwise a solution of 2.8 g (13 mmol) of di-
tert-butyl dicarbonate in THF (5 ml). After stirring for 1 hour at room temperature, the
réaction mixture was partitioned between ethyl acetate and water. The ethyl acetate was
washed with water, dried, and then concentrated to give 1.8 g of 3-acetyl-1-tert-
10  buthoxycarbonyl-2-benzylindole as a crystal. Yield: 48 %.
NMR (ds-DMSO) 8 : 1.40 (9H, s), 2.63 (3H, 8), 4.81 (2H, s), 7.01 2H, d, J=7.0 Hz), 7.10-7.46 (5H,
m), 7.98-8.10 (2H, m).
® To a solution of 1.75 g (5.0 mmol) of the compound obtained in above (a) in THF' (50 ml)
was added 1M LI-IMDS. (6 ml, 6mmol) in THF at -70 °C. Subsequently, the mixture wés
15  warmed to 0 °C and stirred for 1 hour at the same temperature. - The mixture was cooled again
t0 70 °C and treated with 709 mg (6.0 mmol) of oxalic acid diethyl ester in THF @ ml). The
reaction mixture was gradually warmed and stirred for 1 hour at -30°C. The reaction mixture
was poured into saturated aqueous ammonium chloride and extracﬁed with ethyl acetate. The .
extract was washed with water and dried. The solveﬁt was removed to give 4-(2-benzyl-1-tert-
20  butoxycarbonyl-indol-3-yD)-2-hydroxy-4-oxo-2-butenoic acid methyl ester as an oil.
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NVR(CDO [err]) [err] :1.45 (9H, s). 3.90 (3H, s), 4.83 (2H s), 6.85 (1H .

s), 7.00-7.10 (2H, m, 7.15-7.32 (3H, nm), 7.34-7.46 (2H, m,
7.90-8.02 (1H, m. (c) To 2.1g (4.8 mml) of the conpound
obtained in above (b) was added 2 m of trifluoroacetic acid. After

stirring for 2 hours at roomtenperature, the m xture was 5
concentrat mmh)raeﬁwﬁﬂ HI DRPEAES), 4Té39(2Hes§'@b$€(lM’3s§ mmctzﬂrmpms-e pat er,
and extracted ethyl acetate.. The extract was washed
successi vel@HwhY 346046 @H), in), GBO-BOZ&E—Enﬁ.nd vat er and then dried. The
sol vent was renoved and the obtained yell ow powder was recrystallized
from et hyl @cet dloe2ig Ma&ameol} of ghweon@ogﬁd gbtained ip abp\'el &) vesnpldeh @ mYidé| d:
60 % mp.: 197-199 err deconposi tion). NVR (d[err] DI\/BO)
[err]: 3. 8antleqnoacgiys aqd5éfffe12ﬁpm ?aéwlermt goym teneerarur& they jquxtiye w.
7.44-7.56 (1H, 1H. .brs
El ement &ry WF&P%%’% updey rreﬂo%‘i;?r]e ?}1 was pom@éﬂt% ice sggter angl extracted
H 5. 11; N 4.

thl gostate.. F?!#bgmr ggﬁmoxodg&b cedively with s&hlém%%arboﬂa'ie and@ater

4- (2- Benzyl I ndo utenoic acid

sol ution ofandtheh @e&lmlvénta&as Ehdved aebEhe obiaibdidles poﬂd@baa\éeeceﬂsianmd
di oxane (20 m) was added 15 m of 1 N-hydrochloric acid. The

m xt ur e wasraneéthybaestate-arhetaredoigive 298 gof tholladregnpound.  Yield6® %r exp.pl 76 d
crystal was collected by filtration and washed with water. Subsequently,

t he °bédegoraragitienly st al was di ssol ved into saturated aqueous sodi um

bi b t

aci di fi0d wH %Wﬁm%ﬁ?ﬁcs%ﬁ% B e85 PALER Rea YRR o1 1y
acetate. Theyg &ﬁsg}gd dried, and concentrated to give a yell ow

powder. The po er was recrystal lized from et hyl acet ate n- hexane to give

0.31 g of tE]@néﬂt&ﬂymyms(formmmd Yield: 64 % mp.: 165-167 C

NVR (d[err]-DVSO [err]: 4.52 (2H, s), 6.90 (1H, s), 7.18-7.38(7H, n,
7.44-7.52 (Qeltd. @G9:CT1680H,8100 4184, 25 m, 12.4 (1H, brs), 13.8 (1H, brs).
El ementar| _Analysis for %err]H err] N4 Calcd. (99:C 71.02; ‘H 4.70;
N, 4. 36. Found. €6 dl6% Tho-28; 4287 H, 4. 72; N, 4. 43.

61 15 (2 4-(2-Benzylindol-3-y1)-2-hydroxy-4-oxo-2-butenoic acid _

To a solution of 0.51 g (15 mmol) of mefhyl ester obtained in above (1) in dioxane (20 ml)
was added 15 ml of 1 N hydrochloric acid. The mixture was refluxed for 1hour, After cooling,
the precipitated crystal was collected by filtration and washed with water. Subsequently, the
obtained crystal was dissolved into saturated aqueous sodium bicarbonate and washed with

20  ethyl acetate. The aqueous' layer was acidified with 1N hydrochloric acid to pH 4 and
extracted with ethyl acetate. The extract was washed, dried, and concentrated to give a yellow
powder. The powder was recrystallized from ethjrl aoetate-n-hexaﬁe to give 0.31 g of the title
compound. Yield:64%. m.p.: 165-167°C
NMR (ds-DMSO) 3:4.52 (2H, 9), 6.90 (1H, ), 7.18-7.38 (TH, m), 7.44-7.52 (1H, m), 7.90-8.00 (1H,

25 m), 124 (1H, brs), 13.8 (1H, brs). |
Elementarl Analysis for CieH15NO4
Caled. %):C,71.02; H,4.70; N,4.36.

Found. %):C,70.97; H,4.72; N,4.43.
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Exanmpl e 86-90 . The ot her ester derivatives (Ic, R= M) and their

correspondi ng carboxylic acids (R = H were prepared in the sane
manner as Exanple 85. The structure and physical data of each conmpound
were shown below. 5 (Tabl e 8-1) [err] Exanple R err]

R2 "Rerr] Rerr] Rlerr] Rerr] Recrystallization /
mp. ([err Kemple 86-90 . ester
carboxylic acid (Ic
R=Me) THedjher ester d8fivatives (Ic, Ri= MdrhiadPthei4 edryespbndingldarboxylic acidstR = H) were

Et OAc- Hex Et OAc- Hex

187-190  preparpdgn e same magper as Example 8foh (‘PheCptyucturp) and physical data of jgach

Et OAc- Hex - Et QAc- Hex _
224-226 ~ com -E’S@St"?wnbe@@- H Ph(2-F) H d H H
Et OAc- I-g)ex Et OAc- Hex _ :
225- 227 203- 208 89 H - COPh H d H H
Et OAc- Hex (Table 8-HC [err] '
207-210 190- 193 90 H H
t ol uene R* Re oi |
172-173 . 62
Example R! R2 R® Rt RS RS Recrystallization / m.p. (°C)
o ester carboxylic acid
(Ic, R=Me) dd)
86 H CHPhd-F) H H H H EtOAc-Hex EtOAc-Hex
187-190 168-170
87 H Ph@CD) H Cl H H EtOAc-Hex EtOAc-Hex
224-2926 230-235 '
88 H Ph@F H C H H EtOAc-Hex EtOAc-Hex
225-227 203-208
89 H -COPh H Cl H H EtOAc-Hex CHCls
. : : 207-210 190-193
90 H Bu H H H H toluene
: oil 172-173
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(Tabl e 8-2) Exanple I c

I d (d[err]-DMSO) [err]:3.84(3H, s), 4.50(2H, s),
(d[err]-DVBO) [err]:4.50(2H, s), 6.89(1H, s), 86 6.86(1H, s),
7.18(2H,t J=9. OHz), 7. 14(2H t, J=7.5Hz), 7.20-7.30(2H, :
7.21-7.40(5H, m, 7.46-7.55(1H, m, - 7.30-7.38(2H, nm), 7.44-7.52(1H, m,
7. 86- (Tables-%) 7.92-8.00(1H, m. 7.98(1H, m,
124( 1H’ S (1.4 hr-c) / rnrr'l []}Rm rr'l:’-?_Rl-_\/Ql—l S)’

5.95(1H, s ExamPllEprrl_nl\/Rﬂ\ (1.5 ag(1Hl s} 7 35(1H Tlm
7.36(1H, ddl, J=8. (Kgs-DMSONY @($%450(2Hﬁ1ddebMSQ§6ﬁ9 9, 6R(H, 90(5H m
7.80(5H, n), 830 818501 H, 9. T8 Y=9.0H2)8 . 29 7114,@@;%2.@(&2@7&% m, 4( 1H,
brs). T21GAQ6H, ), §96-7.55(1H, m), | 7.30- TSI, ) DA} 521, ), 7.88- 67( 3H,
s), 6.15(1H_s). |({ESOPEHDNKO) [err]: 6. 15(7A9AH m), 12,4881, $iH13. Y, brs).
7.35(1H, dd, J=7. (kde-DMSGHz3.65(FH, &)5.95(1H)6. @+RMSD) &1508(1H/9) MB5AIH84,3H, |n) ,

7.62- g7 | 7-36QE34d, J7A6E2.6E), 782  2H=102klz, 1.6Hz), 746-78(EH, my)
8.24(1H, d| 381 6Mz)R0GH, m), 8:30(1H, d, F2.0FFH,1H, | 819(IFEE), GBOH, &), 238(UHHrs)r S) .
12. 8(1H, s), 13.6(1RoaHr Y. (d6-DVMSO) [err]:3.77(3H, s),

6.47(1H s) [ (d6- DieDMS® 5-3.67RID 6 dI5(1H)s), |/(d,DKED) 6 @d5(1H. 5, :%(1H ad, - 4%(1H,
dd, .J=8. 0Hz, 1.2H¢).35(HPEY J=7.08 V618827402 LHEp, 1Y, 24817 7a80488H )762
7.96(6H, n, 814(%eoEE)m), 232263t m), 7- 62(A1d@H, né%724@1|r¥)1,J—Ze d,

H

J=6. 9Hz), 8.27(1H! & J=1.6Hz), 12.9(1H, brs) 12.8(1H, s), 13.6(1H, brs) 12( 1, d,
J=2.1Hz), JZ 5(IH gﬁ)DMSO)é 3.77(3H, ), 6 KRB S 1| MO}@%%G(IH HdJ /QZHZ),
ij 30-1.49(3H 1) g%ﬂ%jgﬁklﬁi 5)&7??07 7J—78H§§1 257457 ZI(ZH 7(1H
, 6 , 132 ). 7.86(2H, d; J—69H
7.93-7.98(1H, N, gn% & 9 5?1%9 12_5((1H,s). 2,

63 (de-DMSO) 6 094GH, 1, J=7.2E02),

1.30-1.49(2H, m), 1.65-1.80(2H, m),
3.12(2H, t, J=7.2Hz), 6.87(1H, s),
7.19-7.24(2H, m), 7.42-7.47(1H; m),
7.93-7.98(1H, m), 12.3(1H, 9),
13.8(1H, brs).

20
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(Tabl e 8-3)

Id
0. 1H20

Exanpl e '
Cerr]H err] FNO4 0. 2H20 .

I c

Calcd. (%:C, 67.30; H 4.63; N, 3.92;

Calcd. (% : C, 66.90; H, 4.20; N, 4.11;

F, 5. 57.

Found. (% : Grff @ H 4. 21;

F, 5. 57.

Found.(@@:C,67.

N, 4. 15;

Clarrl Hl arrl Cl
oS-t

86 F, 5. 32.
H 4.63; N, 3.81;
F, 5. 24.

nrr'll\m 0 1Nnrr1urnrr1m

07;

Cerr]H err] FNO4

Cerr]Hert

Calcd. (%:
C1, 8. 85.
Found. (% :
c , 18. 56.
Cerr]Her
Cal cd. (% :
c,9.86; F
Found. (% :
c,9.66: F
Cerr]Her
H, 3.68; N,
a, 9. 24.
Found. (% :

Cerr]JHerf

Cal cd. (% :
Found. (% :
4- (5-Chl or
[err]

4- (5-chl or
above Exam
di azonet ha
Furt her nor
di azonet-ha
and refl ux
crystal
conpound.
64

10

TN U
N
T

d_(9% - C 58 IE H 3. 49:

. 51;

C, 57. 47,
C, 578638;
(1.4 ENA

CeoP1e B0« NO.BH£D

Caled. %):C,6T30 A &6 M3.%; 5
Ap3202; N, 3. 65;
Found.(%).C,67.05; Hr4rq3l—1ﬂ,§:81]
F,5.24.

CoHghNO: 0.81:017 77.

RCalgl CH659; H ARG Nabt1;
F,5.57. - d,17.73.
Fremds):C,66.91; H.4.21; N,4.15;

Cal cB56%) : C, 61. 06: H.3.51: N

B. 75;

C, 60. 10;
5. 28.
C, 5%B766;
5.12.

.]Gqu.

EhoB1z08NON, G.182Hs0:
Caled.(%):C,58.39; H,3.49; Nesand
BL8.724; N, 3. 84;
Found.(%):C,58.08; H,3.47; XiBas;r
C],171031CHC [ err]

CisH88I.NOs C,9.49; F,5.08
Cald. @) €70, H 208 N2, N, 3.
Cl,18.85. ad,9. 26: F,5.
Fha k)L, B3sH3]02; N,3.65;

CL18.56. Calcd. (%:C 6

73
DG .

b 59:

5. 09,

C, 60323,

G

C, 66. 89;

-3}

bi ndol

3iné§|-

ble 1 in

CGHCWNG, 60. 10, H 3.2
Calcd (0/5 C, fﬁ%f}@la 6PN $75 2
508, 3. 71.

Foun%é%) 881.10

J

C1aF%, CIFNO, 89
Sdied. ¢4):2,6040; H\B. é’s &93, 82;
C19.86; F,5.28.
Found.(%):C,59.66; H,3.24, N, 3.84,
CL9 66:F.5.12.

iy e e
bﬁ@gnﬁgw%&g%dm[? d,f%‘?Pt ain

| ester

S

ed i n
Nyl

o Tk
1C. rric

a}

-

1e.90The
bd for 3

H359 N,3.73;

J@’éé%ﬁ)ﬁaés
L] AL'UI'C waos DLI LI CU I Ul
D m nutes. The sol vent

4.88.
2_
'Oa solution 0O %5
o the m xture was adde
et her

LIL es—at
t em

s Rl

ture.
henyl
per at ure
pbt ai ned

was washed w th dilsopropyl

Eelgle 82 %

‘\I 1 92°
PR
m xture was 10 stir
165- 16

mp. :

I"OUITTI [. CIIPCI

f dip
to grve 0.93 of the tit
8 C (deconp05|t|on).

4-(5-Chloromdol- -y1)-2-hydroxy-4-oxo-2-butenocic acid diphenylmethyl ester

ed

To a solution of 0.69 g (2.6 mmol) of 4-(5-chloroindol-3-yl)-2-hydroxy-4-oxo-2-butenoic acid

obtained in above Example 1 in THF (14 ml) was added 0.76 g (3.9 mmol) of diphenyl

diazomethane.

The mixture was stirred for 30 minutes at room temperature. Furthermore

to the mixture was added 0.25 g (1.3 mmol) of diphényl diazomethane. The mixt:ure' was

stirred for 1 hour at room temperature and refluxed for 30 minutes. The solvent was removed

and the obtained crystal was washed with diisopropyl ether to give 0.93 g of the titled

compound.

Yield: 82 %.

m.p. : 165-168 °C (decomposition).

64



NVR (d[err]-DMSO [err]: 7.02 (1H, s), 7.12 (1H, s), 7.28-7.59 (12H m,
8.21 (1H, d, J= 1.8 Hz), 8.87 (1H, s), 12.8 (1H, brm.

El emental Analysis (for CJerr]Herr]d N2O4). Calcd. (99:C, 69.53;

H 4.20; N, 3.24; d,8.21. 5 Found. (%: C, 69.60; H 4.18; N, 3.28; d,8.17.
Exanpl e 92 Me

[err] NMR (dh)DMSO) 5 : 7.02 (IH, 9), 7.12 (1, 9), 7281769 (12H m), 821 (1H, d, J= 1.8 Hz), 8.87
4-[1- (NN-di met hyl car banoyl ) - 5- chi or oi ndol - 3-yI ] - 2- hydr oxy- 4- oxo- 2- but enoi ¢
acid 10 (H ghedg(lkebmy) ester To a solution of 0.432 g (1
mol ) of di phenyl met hyl ester obtained in Exanple 91 in THF (5 m)
was added t4l doalygeirigsHigdNdy) (2.2 mol ) of sodi um hydri de (600%

dlsper5|on ai | 2 The m xture was stirred for 30 m nutes
room terdﬁ@fia(%pé%gdg‘%%h _ the m xture was added 110
[err]l 1. t chl oride under ice-cooling and 15
sti rredgfo% ?nﬁhg'zdré)égff’%lrlggr%g’%%ﬁpéra ‘ure. The reaction m xture was poured -
i nt o agueous anmoni um chl ori de and extracted with ethyl acetate. The
extract was washed with water and _ dried. The solvent was renoved and
the residugxumpleseystallized fromether. The crystal was col | ected
by filtration and washed with ether to give 0.39 g of the titled conpound.
Yield: 77 % _. mp.: 178-183C (de&nposition). 20 NVR (d[ err]-DVBO)
[err]: 3.11 (67 s), 6.88 g_llH, s);, 7.06 , S)lo 7.G40-7.52 (12H, n), 8.05
(1H, s), 8.39 o O : 65

CO,CH(Ph)

D 4-[1-(N, N-dimethylcar_bamoyl)'-5-ch10foindol-3-y1]-2-hydroxy-4—oxo-2—butenoic acid
10 d1phenylmethyl ester
To a solution of 0.432 g (1 mmol) of diphenylmethyl ester obtamed in Example 91 in THF (5
ml) was added under ice-cooling, 88 mg (2.2 mmol) of sodium hydride (60% dispersion in
mineral oil). The mixture was stirred for 30 minutes at room temperature. Subsequently, to
the mixture was added 110 ul (1.2 mmol) of dimethylcarbamoyl chldﬁde under ice-cooling and
15  stirred for 1 hour at room ﬁemperature. The reactidn mixture was poured into aqueous
ammonium chloride and extragfed with ethyl acetate. The extract was washed with water and
dried. The solvent was removed and the residue was crystallized from ether. The crystal was
collected by filtration and washed with ether to give 0.39 g of the titled compound.  Yield: 77 %.
m.p.: 178-183 °C (decomposition). |
20 NMR (de-DMSO) 6: 3.11 (6H, s), 6.88 (1H, 8), 7.06 (1H, ¢), 7.30-7.52 (12H, m), 8.05 (.1H, 8, 8.39

65



(1H, d, J= 1.8 Hz). El emental Analysis for Clerr]Herr]d N2 err]

0. 4H20 - Calcd. (9%9:C,65.92; H 4.70; N, 5.49; d,6.95. Found.
(9%9:C 65.90; H 4.80; N 5.83; d,6.92. 5 (2)

4-11- (NN-di met hyl car banoyl ) - 5- chl or oi ndol - 3-yl ] - 2- hydr oxy- 4- oxo- 2- but enoi c

acid To a solution of 356 ng (0.7 mvol ) of the ester derivative
obt ai ned i prakoye18H2).i n di chl oronet hane (3.6 m ) was added under
ice-cooling, 0.5 m of trifluoroacetic acid. The m xture was stirred

for 30 m nlesentsldenlysisfr Cablb-COs T#id0 eact i on sol ution was concentrated
under reduced pressure. The residues was dissolved in ethyl acetate. The

gt hylj aCﬁt élalé:dv%CE;ﬁ@z ; L4 Nt déibs si vel y V\”h vvgt](car and EI’I ne, dand t hen
T

eoryst al | OB PRGHEUR YdDNBBH G691 ve -6 o of the titlod

Eﬁﬂp?ﬁ{'grr]@%n&ga‘ﬁfer%ﬁhykﬁfbﬁ%@a%m‘@%‘/g?ﬁ2{”?&}“‘% oSPEGRRRAT 1o o0

Hz, 2.1 Hz), 6¢16s<fh;tldn ot 358 g %(57 mn?ol)ooﬂ'gﬁe’es%r Wrilbadkive oBtaintd 8- aiaod‘e‘ZQl) aP. 06
(1H, s), 13.8 ? El emental Anal ysis for

Clerr]Her rdlcﬁloNﬂﬁHtMﬂe](SG ml) was @aded mdérXfes-Eaobdg, DE mHoB trifiprobbefic 3dd. CThd 0. 53.
‘Found. (%:C,53.28; H 3.92; N,8.25; d,10. 34. 20 Exanple 93
The fol | owinigturowWpe: shivepd foze&%mpu@pan@ 1¢erfodmgo%amwom1m%mp@emzafed

R

7 96, 71 (e %;cceswé}%c%‘bg%%ﬁ gt b o, ey i, < e °b89“e§]1'§%d‘?%ﬁasd -

8.7 Hz), 8-&%@1&&&&3 difier arld 'f?e}ysta]hzedﬁ Ebs W binahol AD 2intS0.86 EQF the titled
Clerr]H err TG FNG err] ethe (%:C, 69.38 H 36%2 N, 2.53; O, 6. 40;

F, 3. 43. compouln@U 'Yleld:(67¢%. C, 69. 22 H 3 91: N,2.79; d,6.47; F, 3.66.
o0 m.p.: 200-206 °C (decdmposiﬁon). |

NMR (ds-DMSO) & 3.06 (6H, 9), 7.12 (1H, brs), 7.42 (1H, dd, J=9.0Hz, 2.1 Hz), 7.66 (1H, d, J=
15 9.0Hz), 828 (1H, d, J=2.1 Hz), 9.06 (1H, 8), 13.8 (1H, brs).

Elemental Analysis for C1sH1sCIN2Os

Caled. (%):C,53.50; H,3.89; N,8.32; C1,10.53.

Found. (%):C,53.28; H,3.92; N,8.25; C1,10.34.

20 ) Example 93 .
The following compounds were prepared in accordance with Example 92.

¢))] 4-[5-Chloro-1-(4-ﬂuorobenzoyl)-mdol—3-yl]-2-hydroxy-4-oxo-2-bu‘renolc acid diphenylmethyl
ester
m.p.: 198-200°C (recrystallized from ether)

| 25 NMR (CDCly) &: 6.77 (1H, 8), 7.00 (1H, ), 7.26-7.46 (13H, m), 7.77-7.82 (2H, m), 7.98 (1H, 9),

- 821(1H, d, J=8.7Hz), 8.39 (1H, d, J=2.1 H2). |

Elemental Analysis for Cs2Ha1CIFNOs
Caled. (%):C,69.38; H,3.82; N,2.53; C16.40; F,3.43.
Found. (%):C,69.22; H,3.91; N,2.79; C1,6.47; F,3.66.
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( 2) 4-[ 5- Chl or o- 1- (4- f | uor obenzoyl ) -i ndol - 3-yl ] -'2- hydr oxy- 4- oxo- 2- but enoi ¢

aci d mp.: 213-218 [err]C (recrystallized fromethyl acetate)
NVR(d6-DVSO) [err] :7.11 (1H, s), 7.50 (2H, t, J= 7 Hz), 7.55 (1H, dd, J=
8.7 Hz, 2.4 Hz), 7.94- 7.99 (2H, m, 8.23 (1H, d, J=8.7 Hz), 8.34

(1H, d, J= 2.4 Hz), 8.86 (1H, s). 5 El emrental Anal ysis for

C[ err] H[ er r(i)ql[E-Ngoed 114-ﬂuorobenzo§1331naa-3y¢ Whyrox$-4026-2buRn@SacidN, 3. 60; O, 9. 12;
(99 : .97; H 3.10; N 3.75; d,8.84; F,5.15.

Exarrpl e 94 mp.. 213-218°C (recryitaihzeilﬁ'omethylacetate) N 10 (1) -

4- (1-tert-Butoxycarbonyl - 5- net hoxynet hyl oxy-i ndol - -h droxg - 0X0-2-b

ut enoi ¢ aciNMR(ds- DMSQ)@tTﬂ/JI (11115%)6750 (@, t, J=8.7 435 &Y. de Jm87 2.4 Hz), 7.94-

eforence SRMROBHRE C IR ARATS ast BLBEPR 8 Cor di ng 0 the

t hod be 85. NVR( CDCl . 1.72
?SH C)s)g’esﬁl “(“g"’lA“)"‘lySlgf%g%m 5.27 (2H, s),( 6. 9[1‘32”4) [s)err]7.12 (1H,
dd, J= Cakd%AQC%Bm%iﬁsé*NssoBc@ZQSF@ﬂg(ZH m, 8.32 (1H s). (2)

4- (1 t ert - But oxycar bonyl - 5- et hoxynet hyl oxy-i ndol - 3-yl ) - 2- hydr oxy- 4- oxo- 2-b
ut enoi ¢ aciRdund. (%):C,58.97; H(3.1; N,0J75101,884;0f5.18. 3459 (0.85 mmol ) of the ester
derivative obtained in above (1) in dioxane 20 (7 M) was added 1.7 m
of 1 N Ilithium hydroxide. The m xture was stirred for 1.5 hours at
roomterrperature The sol vent was renoved under reduced pressure at room

t enper at ur &xample9anq the residue was di ssolved in water. The aqueous | ayer

was washed tme@eow th St hyIMeQ o acetate andeneytralized with 1 N
hydrochl ori c ac dw) any xtra&ted-qvvith &f
67
['\l J ! COzMe )
Boc S N
' Boc

- HO o OH HQ o OH - |
— QNIJMCOZH T QE)K)\COZH
10 Boc ~H :
(1) 4-(1-tert-Butoxycarbonyl-5-methoxymethyloxy-indol-3-y1)-2-hydroxy-4-oxo-2-butenocic acid
" methyl ester
Starting from 3-acety1-l-terb-bu‘roxycarbonyl-5-methoxymethyloxy-indole obtained in the
| reference example 5, the titled compound was'prepared .acoordjng to the method described in..
15  Example 85.
NMR(CDCls) 6 : 1.72 (9H, 9), 3.563 (3H, 8), 3.95 BH, 9), 5.27 (2H, ), 6.91 (1H, §), 712 (1H, dd, J=
9.0 Hz, 2.6 Hz), 8.02-8.07 @2H, m), 8.32 (1H, 9).
(@ 4-(1-tert-Butoxycarbonyl-5-methoxymethyloxy-indol-3-yl)-2-hydroxy-4-oxo-2-butenoic acid
To a solution of 0.345g (0.85 minol) of the estér derivative obtained in above (1) in dioxane.
20 (7 mD was added 1.7 ml of 1 N lithium hydroxide. The mixture was stirred for 1.5 hours at
room temperature. The solvent was removed under reduced pressure at room temperature

and the residue was dissolved in water. The aqueous layer was washed twice with ethyl
acetate and neutralized with 1 N hydrochloric acid (1.7 ml) and extracted with ethyl acetate.
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The organic | ayer was washed with wat er and brine, and then dried. The

sol vent was renoved and the obtained crystal was washed with ethyl
acetate to give 0.28 g of the titled conpound. Yield: 84 % mp.:
165-170 [err] C (deconposition) NVR (d[err]-DVSO [err]: 1.67 (9H,

s), 3.42 (3H, s), 5.25 (2H, s), 7.15 (1H, s), 7.20 (1H dd, J= 9.0 Hz, 5
(2-3§3 Hz) . 7 198 olghie 1ader whis whskedWath waerGfid britd, ahl thdrdiSed) T solvéntias telidved) .
4- (1-t ert - Bud cheyubeuiedreyyst way enshey withctiyl Scetaty tolzive Q28 of-the titlkesl @mberndnoi ¢
acid To a solution of 0.25 % (0.64 mmol ) of carboxylic acid

obt ai ned i Yidd&¢&. (Ql)p :i165-FT4- C((dpcoppposition, and i sopropyl al cohol (1.5 m)

s 20 Sl Rl A AL LS LA P TS
concent gt%e#zgdzegrﬂiﬁq#%g%ﬁ@?%g@% d’%@ﬁ%)aé&ﬁ@g §S| due was di ssol ved in

ethyl a ate Was with brine and dried.

The sol Vent 3. tdrE RS RBE L5 MG droxy-indol- 33Dl yAR Gy Aks L BhteHRSacieCr yst al | i zed
from et hyl ?ggtate togive 0.1 oxyolfn?h?gtltled conpound. Yield: 43

% mp.: 210-2%4 a[saﬁﬁdxfof(mcgqommm)mﬂmboxyhc acid\biRxihel] inrabjve IRSOTHFE m}l) 1.18
(3H, t, J= 7.2 Hz), 1.66 (9H, s), 1.99 (3H, s), 4.02 (2H, q, J = 7.2 Hz),

15  6.89 (aﬁ&nsowpyualcohd Q.5Hz) v@s@dd@)0257m1©f ¢obepntesfed lrydwhmﬂam@ Jhe 2.6
Hz), 7.92 (1H, d, J = 1H,
El )errent al M.@Sf %ﬁ“@[ for r#q-l[h@\“'ls] No?ma é?‘lglieF%B&) The v Cao%.)mon was

(9 C, (A -
(2) 2 W ey il S g , T yihd e Bt of o oo
r1 {1 uor 0aoebiefuh dodfhib 8! asP whe 4po Gnd dfied 0. #ho BRI +06 removed and the
4-(1-tert-butoxycarbonyl -5-

hydr oxy-i nwdwwwmmmmmmm give 0.18 gt afitieetitlddrcomiponedl. ( 3) .
The m xture was stirred for 3.5 hours at roomtenperature. The
reaction miYidldid8 Yavers.pe 8HEHACE feeanpositey reduced pressure. The

et or | ay en WEGRIERAES Loy oF RGO TR B e B
The or gl CRL0H 0 Ls L 20 H 10FE o TR0 Rl FCuRUN 4R QoW g ORI D

removed ang-gh ﬁ{gpggg(]gplgcrystal was recrystallized fromethanol to give 70
my of the titled conpoun Yield: 49 % mp.: 220-225 C (deconposition)

NVR (d[ err]El&ﬁ@lAhalym};for&vH’&mi&Hsﬁ)d J= 8.8 Hz, 2.4 Hz), 6.95 (1H, s),
7.20 (1H, d, J= 2.4 Hz), 29 ' ' :
68 _ Caled. (%)C5793 H579 N,3.22.
Found. (%):C,57.86; H,5.76; N,3.45.
20 (4 2-Hydroxy-4-(5-hydroxy-indol-3-y)-4-oxo-2-butenoic acid
To trifluoroacetic (4 ml) acid was added 6.2 g (0.45 mmol) of 4-(1-hert-butoxycarbopyl—5-
hydroxy-indol-3—y1)-2-hydroxy-4-oxo-2-butenoic acid obtained in above (3). The mixture was
stirred for 3.5 hours at room temperature. The reaction mixture was concentrated under
reduced pressﬁ.re. The obtained residue was dissolved in aqueous sodium bicarbonate. The
25  water layer was washed twice with ethyl-acetate and acidified with hydrochloric acid to pH 3,
and then extracted with ethyl acetate. The organic layer was washed with brine and dried.
’fhe solvent was removed and the obtained crystal was recrystallized from ethanol to give 70
mg of the utled compound. Yield: 49 %. m.p.: 220-225 °C (decomposition)

NMR (ds-DMSO) 8 : 6.75 (1H, dd, J= 8.8 Hz, 2.4 Hz), 6.95 (1H, s), 7.20 (1H, 4, J—24Hz),729
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(1H, d, J= 8.8 Hz), 8.56 (1H, d, J= 3.2 Hz), 9.15 (1H, brnm), 12.2 (1H s).

El enental Analysis for CJerr]J]Herr]NJ err] Calcd. (9% : C, 58. 30;
H, 3.67; N, 5.67. Found. (9% :C, 58.20; H, 3.85; N,5.84. 5
Exanpl e 95 [err] (1)

4- (1- Benzenesuf onyl - 5--car boxy-i ndol - 3-yl ) - 2- hydr oxy- 4- oxo- 2- but enoi ¢ aci d
met hyl est {H 4, /=88 z?)85§"(ﬁ{HJJEQ3QHQ)ngl5(1H brm), 12,2 (1H, ). .
3-acetyl-1- benzenesul fonyl - i ndol carboxylic acid di phenyl ester obtained
10 i Nt h&Elsmdmsl dmalysie for CpHeNQs;

4- (1- Benzenesul f onyl - 5- di phenyl net hyl oxycar bonyl -i ndol - 3-yl ) - 2-

hydr oxy- 4- 63@@@0&@@%&%3% G¥et hyl ester was prepared according to the

met hod des | e 85. NVR(CDCl [err]) [err]: 3.97
(3H, s), 5{3 8§§20H313§E1§3’2Q 7.26-7.67 (13H, m, 7.96-7.99 (2H m),
8. 04 (1H, d, J= 8.0 Hz), 820(1H, dd, J= 8.0 Hz, 1.8 Hz), 8.39 (1H,
) 91§(1H d, J—18Hz) 15 (b) To a solution of 237 ngy (0.4
mrol ) of tRhg,aBRWe described conmpound and 86 ng (0.8 mrol ) of

ani sole in dichloronethane (2.4 m) was added under ice-cooling, 0.3 m of
trifluoroaceti CF;CI d. Subsequentlypp the m xture was stirred for 1 hour at

room t enper at up g/ K The react pamcni xture was concentrated under
reduced pressure. obfai ned r &% du sO OH  washed with ether to give
125 ng of the title und (1). i cdpMa- - 222-232 C 20
(decorrp05|t|on) N-NMVR (d[err]-DVSO Jerr] 3.89 (3H, s), 7.38 (1H, s),
7.63-8.28 (7H, m, %S%b(lH d, J-lé%942

HO,C HO.G

— WCOZMe MCOzH

@ 4-(1-Benzenesu]fonyl-5-carboxy-indol-3-yl)-2-hydroxy—4~oxo-2-bufenoic acid methyl ester
@ Starting from 3-acetyl-1-benzenesulfonyl-indol-5-carboxylic acid diphenyl ester obtained

10 'in the reference example 2, 4-(1-Benzenesulfonyl-5-diphenylmethyloxycarbonyl-indol-3-y1)-2-
hydroxy-4-oxo-2-butenoic acid methyl ester was prepared according to the method described in
Example 85.

NMR(CDCls) 6 3.97 3H, s), 6.93 (1H, 9), 7.15 (1H, s), 7.26-7.67 (13H, m), 7.96-7.99 (2H, m), 8.04
(1H, d, J=8.0Hz), 8.20 (1H, dd, J/=8.0Hz, 1.8 Hz), 8.39 (1H, s), 9.13 (1H, d, J= 1.8 H2).

15 O To a soluﬁonl of 237 mg (0.4 mmol) of the above described compbuﬁd and 86 mg (0.8
mmol) of anisole in dichloromethane (24 ml) was added under icecooling, 0.3 ml of
trifluoroacetic acid. Subsequently, the mixture was stitred for 1 hour at room temperature.
The reaction mixture was concentrated under reduced pressure. The obtained residue was
washed with ether to give 125 mg of the titled compound (1). Yield: 73 %. m.p.: 222-232 °C

20  (decomposition)

NMR (ds-DMSO) & : 3.89 (8H, ), 7.38 (1H, s), 7.63-8.28 (7H, m), 8.90 (1H, d, /= 1.4 Hz), 9.42
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69 (1H, s). El emental Anal ysis for
CerrJ]Herr]Nderr]S Calcd. (9%9:C/55.94; H 3.52; N, 3.26; S, 7.47.
Found. (% :C,55.97; H 3.74; N 3.37; S,7.32. 5 (2) -

4- (1- Benzenesul f onyl - 5- car boxy-i ndol - 3-yl ) - 2- hydr oxy- 4- oxo- 2- but enoi ¢ aci d
The titled conpound was prepared fromthe ester derivative obtained in

above (1) i@ : manner simlar to that described in with Exanple 23.
mp.: 224-228 ferr]C(deconpoleon) NVR (d[err]-DVsO [err]: 7.31
(1H, s),'IE%h@hﬁMA&ﬂﬁﬁﬁmfhfﬁﬁmBS(1H dd, J= 9.0 Hz, 1.8 Hz), 8.13 (1H d,
10 J:9.0Hz,8.23 d,J—76Hz)889(1HdJ—18Hz)935
(1H, s) - G &R5: 31@1&1%@5 8 T#8r C[err] Herr]NOJerr]S 0.15H err] O
Cal cd. C 54.59; H 3 Found. (9% : C, 54. 85;

H, 3. 53; N SFOHBd @@95%%7}1%’7145&‘3%7’%?73%% corrpounds in Exanpl e 96-101 were
E;:Fr’)rglr 2%9 6'}2)82&&%&%%&6 onytlgcgr%g - O&OH_Q_\%_B_% OUt-ono-Zbutenmc.amd [err]

1 (1 -tert - But Qry GRkReditouhd Wb prpiiod Trin dhie GBfeP AABRS Wrdindtt hYsHoRtty BY gPeN- 1
manner s1m1131' to that described in with Example 23.
m.p.: 224-228 °C (decomposition)
NMR (ds-DMSO) 3: 7.31 (1H, s), 7.65-7,82 (4H, m), 8.03 (1H, dd, J=9.0 Hz, 1.8 Hz), 8.13 (1H, d,
10 J=9.0H%), 8.23(1H, d, J=7.6 Hz), 889 (1H, d, J=1.8 Hz), 9.35 (1H, s).
Elemental Analysis for C16H1aNOsS 0.15H20
Caled. (%):C,54.59; H,3.21; N,3.35; 5,7.67.

Found. (%):C,54.85; H,3.53; N,3.45; S,7.53.

15 The compounds in Example 96-101 were prepared in accordance with the following route.

©¢0 RS

—CO,R'? or OR'°

(1s)

Example 96

1-(l-terb-Buboxycarbonyl-indol-3-y1)-3-(1-cai'boxyphenyl)-3-hydroxy-propen-l-one
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70 [err] ' To a solution of 777 ng (3 mmol) of

3- acetyl 1-tert-butoxycar bonyl -indole in THF (10 m) was added 3.6
m (3.6 mol) of IMLHVDS in THF at -78 [err]C. The m xture was gradually
warnmed to roomtenperature. The m xture was cool ed again to -78 [err]C and
treated with 525 5 ng (3.6 mmol ) of phthalic anhydride. The reaction

sol ution was Warrredtoroomterrperature oancbp:n' Hwith ice water.
The sol ution WAS §ci d| ied with 1IN hyd extracted
with ethyl ac Aesextract was wq

awd dried, and then
concentr at ed. § W ed from et hyl
acet at e- n- hexane gi ve 362 ng of the'tim rrpound Yield: 30 %
10 NI\/R(CDCI[eg ) [err]: 168(9H s) 6.99 (1H, s), 720750(2H n,

7.50-7.88 (4, ) -°7.94-8.38 (2H, m, Boc™ 8. 60-8.80 (1H, n), 13.2 (1H,

)y 1 R AT g Wit o
brs). was BUGIETY Al (Mhﬁéﬁloﬁmqm@snﬁ rHFas L1gNg enmbd nixtdidifhs ghid
(%:C 66.92. H5.27 N 3 Found. (%:C 66.81; H,5.31; N33

Exanpl e 97 warmed to room femperature The meture was cooled again to -78 °C and treated with 525

1- (1- Benzenesul fonyl - 5-chl or oi ndol - 3-yl ) - 3- (1 car boxyphenyl ) - 3- hydr oxy- pr op
en- 1- oné waeg GBonmolnfahthabicprhydridec oT]@%m%@O HiOE veApiaEnEiFo room temperpgyre

1) g byl i B
(C&; C(le 59. 8@%@% %@gg’?%a%&; Zbe"%%’ &d%@é and then concEAHAR.  The

obtained residue was crystallized from ethyl acetate-n-hexane to give 362 mg of the titled

.compound. Yield: 30 %. |
10 NMR (CDCls) 3: 1.68 (9H, s), 6.99 (1H, 8), 7.20-7.50 (2H, m), 7.50-7.88 (4H, m), 7.94-8.38 (2H, m),
. 8.60-8.80 (1H, m), 13.2 (1H, brs). |
m.p.: 138-141°C. | _
NMR (de-DMSO) 5:7.11 (1H, s), 7.51-7.87 (7H, m), 8.05-8.21 (5H, m), 8.94 (1H, ), 10.3 (1H, brs).
Elemental Analysis for C2sHa1NOs 0.3H20 '
15  Caled. (%):C,66.92; H,5.27; N,3.39.
Found. (%):C,66.81; H,5.31; N,3.43.

Example 97
1-(1-Benzenesdfonyl—5—chloroindol—3-y1)-3-(1-carboxyphenyl)-3-hydroxy-propen—1—one was

20 prepéred in accordance with Example 96. ’ _

NMR (ds-DMSO) 6 :7.10 (1H, ), 7.49-8.25 (11H, m), 9.02 (1H, s), 9:23 (1H, s), 13.2 (1H, brs).

Elemental Analysis for CsHisCINOeS |

Caled. (%):C,59.82; H,3.35; N,2.91; C1,7.36; S,6.65.

Found. (%):C,59.89; H,3.51; N,2.88; C1,7.22; 5,6.73.
25

Example 98
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Exanpl e 98 71
1- (I ndol - 3-yl)-3-(1-carboxyphenyl) - 3-hydroxy- prppen- 1-one - The
titled conmpound was prepared by the hydrol ysis of
1-(1-tert-butoxycarbonyl -indol -3-yl)-
3- (1- car boxyphenyl) - 3- hydr oxy- pr open- 1- one obtai ned in above Exanple 96
wi t h hydr ochl §Igdeol-3-v])-3- | nvD- ” od-1-6n&" (deconposi tion)

Dﬁ./é]él)aol 3-yD)-3-(1-caFboyphenyd Hiﬂyﬂro7?7-%é)?

NVR (d[err]- [err]: 6.73 (1H, s), 7.32 (2H, m, 7.40-7.86 (5H

m, 7.88- 8. 28 Thd titledBomp&unddvas prepared bpthe Bydrilysis 081-(1-tekt-BathRcAbrlHndbirdsy)- 12. 5
(1H, brs). El emental Analysis for Clerr]H err] NO4 . Cal cd.

(% : C, 70. 35-(LearboghenyB-l5droxy-p®pen- Fonernbtaiqedhyin @bave Example, 9% with hydrachlpgic
Exanple 99 [err] (D) ' '
1-(1-Benzeﬁ§§ulfonyl-5-ch|oroindol-3-y|)-3-(2-nethoxypheny|)-propan-1,3-dio
ne 15 A i of 500.my (1.5 mmol) of
3-acetyp-1358ﬁ¥§ﬁggd¢%%ﬁ§¥9%8%ﬂlOroindole in THF (5n) ‘was cool ed at
-78 C. Sub t . CH {0 g%ﬂg i ) of
1M . ?%Z&I I?lqug %‘ﬁ%@g?hﬁﬁg was’ %?gici ual i 35%9%3 t8 'gé 8@%112’n%mgool ed
again to - Hpo@H ), 11.8-12.3 (Hgss W aHMgWas added 310 ng (1.8 nmol ) of

2- met hoxybenzoyl chl ori de. The reaction m xyure was warnmed to room
t enper at ur ElendértalrAndlysinfon CieBlssNhe ni xture was treated with water and 20
acidified with 6 N hydrochloric acid. The m xture was extracted with ethyl

Vi
acet at e andcaled (0):CRR8HE426N456at er, and then dried. The sol vent was

removed .and, t he obt gl ned resi.que was chromat ographed -on silica ge
with etfyl é@ﬁ@éggiﬂéﬂﬁg%ﬁgﬁggggluent The fraction of the obj ecti ve
was concentrated to give 160 ng of the titled conpound as a foam Yield: 23

% NVR (CDCl[err]) [err] :4.04 (3H, s), 4.55 (2H, s), 7.02 (13H m.
Example 99 ' :
Cl
Q a o OH OH
I \
N N '
0,8 0,8 N

& -

| |&
(4] 1-(1-Benzenesu]fonyl-5-chlorbindol-3;yl)-3-(2-methoxyphenyl)-propan-1,-3-dione |

15 A solution of 500 mg (1.5 mmol) of 3-acetyl-1-benzenesulfonyl-5-chlorcindole in THF' (5ml)
was cooled at -78 °C. Subsequently, to the reaction meture was added 1.8 m! (1.8 mmol) of 1M
ILHMDS in THF. The solution was gradually warmed to 0 °C and c_:ooled again to -78 °C. | To
-the solution was added 310 mg (1.8 mmol) of 2-methoxybenzoylchloride. The re:ﬁ:ion mixyure
| was warmed to room temperature. After 30 minutes, the mixture was treated with".:va’uer and

20 acidified with 6 N hydrochloric acid. The mixture was extracted with ethyl acetate and
washed with water, and tﬁen dried. The solvent was removed and the obtained residue was
chromatographed on silica gel with eﬁhyl acetate-n-hexane as eluent. The fraction of the
objective was concentrated to give 160 mg of the titled compound as a foam. Yield: 23 %.
NMR (CDCls) 8:4.04 (3H, ), 4.55 (2H, ), 7.02 (13H, m).

25 @ 1-(1-Benzenesu]fonyl-5-chloroindol-3-yl)-3—hydroxy-3;(2-hydroxyphenyl_)-propen-1-one
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25 (2) 1-(1-Benzenesufonyl-5-chl oroindol -3-yl)-3-hydroxy-3-(2-hyd
r oxyphenyl ) - propen-1-0 ne :

To a solution of 0.1 g (0.2 nmml) of the conpound
obtained in above (1) in chloroform (3 m) was added 1m (7 nmol)
of trinmethylsilyl iodide. The reaction mxture was stirred at 40 [err]C for
4 hours. Aft e, ge@htidh® 0. ag(@ﬂﬁmyme StHouRA sthinsiih faBdve (Waschivdshagh 3aulj he
reaction m xture. he solution was neutralized with an aqueous
sodi um bi c a¥ds addetd dxd (sl ofamnetlhylsﬂ;tllmdﬁlbhyl‘he redtion mixira wes stivhed a0 0 1CGibt  was
washed with water, dried, and then renoved. The obtai ned crystal

was col | ectdcbutsy fAfter coaling, An agepowsss bsiiontiriosulfate ywas added e ghei Teagtion pyttareher .

Recrystallization from M- gave 23 rrg of he tltled corpoun
Yi el d: 24 dkhe solution wagpeytralized withyan aquepys sodium bicar %{%@y o]

E;i)l.”?o Shipd: e b Gl ofin Q0 o Pf@rﬁ’w B

Cal cd. (9 ofasBitedtdd by filfkatldh anthwhshifi witH etifyl %&ta&s@préﬁ&lether Recrystaﬁﬁyﬁuﬁ from

(9%9:C 61.48; H 3.94;" N, 3.20; d,7.42; S,6. nple 100 15
1-(1- Benzeq&m@aﬁ,@zying&mélhﬂgda:bmﬁﬁind&mém 234'/.(3 car boxyphenyl) 3- hydr oxy- prop
en- 1- one I n accordance with Exanple 99,

3-acet yl - 1-0bpn243r2d4t{l f onyl - 5- chl or oi ndol e reacted with 3-
met hoxycar honyl benzoyl chloride, followed b&sgl olysis with 8/drochl oric

acid to gi @e-DMSO) 3: i1 (1 8, TR, m), 8 ¥Hpm), 894 615 8)510.3 (LEL, brs).
(deco Slt BN? 80 (1H, brs), 7.40-7.80 (6H, m,
8. 00 (Eléﬁyilgnml%nﬁlygﬁk’(' Ené—’ﬁmg’ 2ShsEid El emental Anal ysis for
qer r] H ef fdanN%@rsﬁwHﬂﬁﬁ, . o] GBS e64] O2 Calcd. (%:C 57.51;
H, 3. 90; N, 2.58; 53; 'S5, 90. Found. (% :C, 57.36; H 3.56; N, 2.70;
d, 6.32; SFourdd %):C,AX8; HEYaNB.20; 1N142; S,6.77.
1- ( 5- Chl or oi ndol - 3- yl )= 3-(3-carboxyphenyl) - 3- hydr oxy- pr open- 1- one
The carboxylic acid in Exanple 100 was esterified to
1- (1- benzenesul fooa/l - 5-chl or oi ndol - 3-
Example 1
5 1-(1-Benzenesulfonyl-5-chloroindol-3-y1)-3-(3-carboxyphenyl)-3-hydroxy-propen-1-one
In accordance with Example 99, 3-acetyl-1-benzenesulfonyl-5-chloroindole reacted with 3-
methoxycarbonyl benzoylchloride, followed by hydrolysis with hydrochloric acid to give the
titled compound. '
in.p.: 245-255 °C (decomposition) _
20  NMR (ds-DMSO) 5:6.80 (1H, brs), 7.40-7.80 (6H, m), 8.00-8.60 (6H, m), 9.60 (1H, brs).
 Elemental Analysis for CadHisCINO6S HzO 0.5C+HsOs |
Calcd. (%):C,57.51; H,3.90; N,2.58; CL,6.53; S,5.90.

Found. (%):C,57.36; H,3.56; N,2.70; C1,6.32; S,5.74.

25  Example 101
"~ 1-(5-Chloroindol-3-y1)-3-(3-carboxyphenyl)-3-hydroxy-propen-1-one
The carboxylic acid in Example 100 was esterified to 1-(1-benzenesulfonyl-5-chloroindol-3-
yD-3-(3-methoxycarbonylphenyl-3-hydroxy-propen-1-one. The compound was hydi‘olyzed
_ with lithium hydroxide in methanol to give_ the titled compound.
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yl)-3-(3-nmet hoxycar bonyl phenyl ) - 3- hydr oxy- pr open- 1-one. The conpound was

hydr ol yzed with Iithium hydroxide in methanol to give the titled
conpound. : 73

mp.: >270 [err] C(deconposition) NVR (d[err]-DVSO [err]:6.60 (1H,
brs), 7.00-7.60 (4H, m, 8.10-8.70 (5H, m, 11.9 (1H, brs).

El enental Apglh y@mscg@gongggﬁéﬂ)H[ err] G N4 3. 3H20 Calcd. (9% :C, 53. 88;
H 4.67; N, 3.49; d 84. 5 Found. (9% :C,53.96; H 4.09; N, 3.44; d,7.68.

Exanpl e 1OZ\IMR(ds-DMSO)5 6.60 (1H, brs), 7.00-7. 60 (4H m), 8.10-8.70 (6H, m), 11.9 (1H, brs).
1- (5- Chl oroi ndol - 3-yl ) - 3- hydr ox dlchlorophenylsulfenyl) 3-(2H-tetra
zol -5-yl) - pEleprmdrfelalYSlstI’Cd'I[lﬂﬁ(P& To a solution of 0.03 g (0.064

mol ) of 1-(5-chlarain h droxy2-(3,5- :
di chl or oph dt(Fﬁ) 53:?8(1%11157'@%’%%"2& %‘ yl)-propenone in methanol (6 m) was

added drop e in water (0.2 m). The solution was
stirred fo\r% ﬁc)uggwé)‘ﬁq”q%bﬁ’\%%&vvgg renoved under reduced
pressure. The residue was dissolved in ethyl acetate and the ethyl

acetate was washed with water, and dried. The sol vent was renoved and the
resi due wasixahple 10grystal li zed fromether, and then recrystallized from
ethyl acetate to give the titled conpound. mp.: 200-204 [err]C

( deconposi ti-Giehlorendo)-8-yhiSthydwey-£-(3indititl@sphenylsulfenylF3-@itetratol-Ankpsppéeoné or
Cerr]Herr] Clé|err] Nerr]Jerr]S Herr]O Calcd. (99:C 43.17; H 2.42;
N, 13.99; d, 4. S, 6040 OH Found. (9% :C, 43.04; H, 2.66; N, 13.85;

a , 20. 74; S 6 20 (dNerr]-DVBO) [err] :7.13 (1H, s), 7.45 (1H, dd,

J= 9.0 Hz, 2.1 Wd, Nd= 9.0 Hz), 7.84 (1H, t, J= 1.8 Hz),
7.97 (2H, d, 1. 7.99(1IN=Nd, J= 2.1 Hz), 13.5 (1H, s). Exanpl e
: SO '
103 H
. | Ci- t Cl _ _
10 To a solution of 003 g (0.064 mmol) of 1-(5-chloroindol-3-y1)-3-hydroxy2-(3,5-

'dichlorophgnylthio)-3—.(2H-tetrazo1-5-y1)-propen0ne in methanol (6 ml) was added dropwise
- 0.068 g of Oxone in water (0.2 ml). The solution was stirred for 18 hours. The solvent was
removed. under reduced pressure. The residue was dissolved in ethyl acetate and the ethyl
acetate was washed with water, and dried. The solvent was removed and the residue was
15 crystallized from ether, and then recrystallized from éthyl acetate to give the titled compound.

m.p.: 200-204 °C (decomposition) Recrystallized from EtOAc
Elemental Analysis for Ci1sH10ClaNsOsS H20-
Calcd. (%)_:C,43.17; H,2.42; N,13.99; C1,21.24; S,6.40.
Found. (%):C,43.04; H,2.66; N,13.85; C1,20.74; S,6.36.

20  NMR(-DMSO) & 7.13 (1H, §), 745 ({H, dd, J= 9.0 Hz, 2.1Hz), 7.67 (1H, d, J= 9.0 Hz), 7.84
(1H, t, J=1.8 Hz), 7.97 @H, d, 1.8 Hz), 799(1H, d, J=2.1 Hz), 135 (1, 8).

Example 103
2-Benzenesulfonyl-1-(5-chloroindol-3-y)-3-hydroxy-3-(ZH-tetrazol-5-yD)-propenone
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2- Benzenesul f onyl - 1- (5- chl or oi ndol - 3-yl ) - 3- hydr oxy- 3- (2H-tetrazol -5-yl)-pro
penone 74
[err] (1) To a solution of 1.15 g of 2H-tetrazol e-5-carboxylic acid
ethyl ester in dichloronethane (12 m) were added 1.02 g of

di hydropyrane and 0.1 g of pyridiniump-toluene sulfonate. The

m xture was st@jirred for 2 hours at roomtenperature and poured into an
agueous sodi um tﬁ)caﬂdrbnate -The mixture was extracted w th ethyl
acetate . The 3 aghhed with brine, and dried. The sol vent
was renoved to \ ' i was a m xture of 1-

t et rahydr opyranyl - razdWa&¥ 5-car boxylic acid ethyl ester and

2-t et rahydr opyranyH 2 2 tetrazol e-5-carboxylicacid ethyl ester.

(2) 3-Acetyl-5-chlor enzenesul fonyl -indol (0.167 g, 0.5 mmol) obtai ned
in Exanple 9 reacted with 0.25 g (0.65 mml) of the m xture obtai ned
in above (1) in accordance with Exanple 67 to give the title

conpound. (g To a soltidn - 0f z iﬁ? S22 teabdIS- éﬁﬁﬁﬁm)&ﬂ éthﬂ%mﬁﬁ%&iﬁ&r&hétbﬁechi rom
“Et CAc El emental Analysis for err err [err] O4S 0.3CAH err] Q2

Cal cd. (99 :rAl) Hereddtided182 ;Sf di¥ydiopydane Eid a1 §7of pﬁmﬁnﬂﬁl p-toliene sid@a®. The

(%:C 50.64: H 3.49: N 15.11: d,7.56: S 6.81. . NVR (d[ err] - DVMSO)
[err]: 7. 29miktuir m; stirpodior 2. mqmmwmmmqupmmmm@mmpps §:id8a 8. 14
(

2H, m, ' e 104 20
1- (5- Chﬁord’[l‘i"}ﬁhf?Pa"B yﬁegvﬁ%mw@amm%&ww? yTI)e Fhasaras TeashedgMiel i um
salt -

1- (5-Chl or(;)lnﬁ‘&o?nd:sd'?ﬂ é”‘%y%‘?%%?yw%ﬁ ’(efﬁy? Porﬁli%l “5 propeﬁone 0bt° gu ned in
Exanmpl e 67 (1ZahydropyranytAi$1-ofr&ale@eatoldlic? a&@'eﬁxﬁ%ﬁe}‘%ﬂ“@ tQfahdNopRehy1Lo.

hydr oxi de, and then the solution was m xed
tetrazole- 5-carboxyhcamd ethyl ester.
(2) 3-Acetyl-5-chloro-2-benzenesulfonyl-indol (0.167 g, 0.5 mmol) obtained in Example 9 reacted
10  with 0.25 g (0.65 mmol) of the mixture obtained in above (1) in accordance with Example 67 to
" give the title compound. '
w.p.: 219-222 °C (decomposition) Recrystallized from EtOAc
Elemental Analysis for Ci1sH12CINsO4S 0.3C4HsOz
Caled. (%):C,50.54; H,3.18; N, 15.35; CL7.77; 5,7.03.
15  Found. (%):C,50.64; H,3.49; N,15.11; CL,7.56; S,6.81.
NMR (ds-DMSO) & : 7.29 (1H, ), 747-7.78 (5H, m), 8.04 (1H, d, J= 2.0 Hz), 808-8.14 (2H, m),
137 (1H, o). . | | . S

Example 104 .
20  1-(5-Chloroindol-3-yl)-3-hydroxy-3-(2H-tetrazol-5-yl)-propenone magnesium salt
1-(5-Chioroindol—3-yl)-3-hydroxy-3-(2H-tetrazol—5-yl)-propenone obtained in Example 67(2)
was treated with 2 mole equivalent of 1N sodium hydroxide, and then the solution was mixed
with excess amount of aqueous magnesium chloride. The obtained preéipita’oe was collected by
filtration and recrystaﬂized from ethanol to the titled compound.
25  Elementary Analysis for CisHsCIMgNeOs 2Hz0
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W th excess anount. of agueous magnesi um chl oride. The obt ai ned precipitate
was col | ected by filtration and recrystallized fromethanol to the

titled conmpound. 25 El ementary Analysis for Cerr]Herr]C MNerr] Q2
2H20 75

Calcd. (99:C,41.42; H, 2.90; N, 20.12; d,10.19; My, 6.98. Found.

(%:C 42. 88Calddz@§@7414w3995®2ﬁ2;@Q03§MM9§ 87. ~ The conpounds
in Exanpl e 105-136 were prepared in accordance with the above-descri bed 5
Exanpl e. THauad.(ueC,42.88; BiRD7 KE0.ph 10w Mdai8d are shown bel ow.

Exanpl e 105 [err] mp.: 235-238 C Recrystallized from

Et CAc- THF 10 El emental Analysis for Clerr]H err]d FNXA4 Cal ed.

(% C, 61. 95; 9.14, F; : C, 61, 57;

H, 3.95; N, 3. 6%}3 @%)I@uggfn gxwghioﬁ 136 Werenma{@[%mrm@gﬁé% fhove-dpseribed 31

S), 7 (ﬁ*‘m&’i ﬁ%@% %‘fh"gélyﬁ‘?%g’"z%amfh"“?%l%) 12. 62(51L 32).(3H

Example 105

m.p.: 235-238 °C Recrystallized from EtOAc-THF
10  Elemental Analysis for CeoHisCIFNO4
Caled. (%):C,61.95; H,3.90; N,3.61; CL9.14, F;:4.90.
Found. (%):C,6157; H,3.95; N,3.61; C18.90, F470.
NMR (de-DMSO) 8:3.84 (3H, 8), 449 @H, S), 6.74 (1EL ), 7.16 (2H, t, J= 8.7 Hz), 7.25-7.34 GH,
m), 751 (1E d, J=87 Hz), 7.99 (1H, 4, /=21 Hz), 126 (1H, 9.
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76 Exanpl e 106 [err] mp.: 185-190 C

Recrystal lized from Et OAc- THF El enental Analysis for

Clerr]H err]CTENXM4 0.2C[err]Herr]O2 0.2C4H err]O 5 Calcd. (% :C, 60.70;
H 4.24; N, 3.31; O,8.37, F;4.49. Found. (9% :C, 60.68; H, 4.34; N, 3.28;
a,8.16, F;4.37. NVR (d[err]-DMSO [err]: 4.49 (2H, S), 6.78 (1H, s),
7.15 (2H, tgxdmple808 Hz), 7.24-7.36 (3H m, 7.50 (1H, d, J = 8.7 Hz),
7.96 (1H, d, J= 2.1 Hz), 13.5-14.0 (1H, brs). 10 Exanmpl e 107 [err]

mp.: >250 C e
for Jerr]Herr

crystallized fromEt QAc-Et[err]0 El emrental Anal ysis
S\ er Q) 0OW. 25 err]Herr] 2 Cal cd. (%:C, 50.03;

H, 3.15; N, 22.79 . Found. (9%:C,50.00; H,3.20; N, 23.07;
d,11.23. R (dlerr]- ) [err]: 7.24-7.41 (3H, nm), 8.20 (1H, d, J=

7.8 Hz), 8.86 (1H, 3.2 Hz), 12.8 (1H, s).

mp. 185-190°C Recrystallized from EtOAc-THF
Elemental Analysis for CieH13CIFNO4 0.2C4HsO: 0.2C4HsO
5 Calod (%):C,60.70; H424; N3.3L; CL8.37, F:449.
Found. (%):C,60.68; H,4.34; N,3.28; C1,8.16, F;4.37. |
NMR (ds-DMSO) 3 : 4.49 2H, S), 6.78 (1H, 9), 7.15 @H, t, J = 8.7 Hz), 7.24-7.36 (3H, m), 7.50
| (1H, d, J=8.7Hz), 796 (1H, d, J=2.1 Hz), 13.5-14.0 (1H, brs).

10  Example 107
O OH

. N.
§
cl N N=N
H

m.p.: >250°C Recrystallized from EtOAc-Et0
Elemental Analysis for C12H1sCINeOz 0.25C4HeO2
Caled. (%):C,50.08; H,3.15; N,22.79; C1,11.54.
15 Found. %):C,50.00; F1,3.20; N,23.07; CL11.28,
NMR (ds-DMSO) 5:7.24-741 (3H, m), 8.20 (1H, d, J="7.8 Hz), 8.86 (1H, d, J=3.2Hz), 12.8 (1H,
8).
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77 Exanpl e 108 . [err] mp.: 237-239 C

~Recrystallized from THF-CHC [err] El enental Analysis for
Cerr]Herr]ONerr]Q 0.075CHC [err] 5 Calcd. (9:C 58.93; H, 3.65;
N, 18.01; d, 11.17. Found. (% :C,58.58; H 3.76; N, 17.93; d, 11.25.
NR (d[err]-DMSO) [err]:4.54 (2H, s), 7.02 (1H, s), 7.21-7.33 (6H, m, 7.52
(1H, d, J= Bathpldziog 8. 02 (1H, d, J—18Hz) 12.6 (1H, s). 10
Exarrple 109 [err] mp.: 216-218 C Recrystallized from
CHC [err] Cl El enental Anal ysis for C[err]H[err]FN[err]02

0.01CHC [err] 0)25 OH Caled. (9%9:C, 61.87; H,3.96; N, 18.98; F,5.15.
15 Found. (9: (@ 3.3Y; HN 19. 05; F,5.00. NVR (d[ err]-DVBO)
[err]: 4.54 (2H I;f&l , 7.12-7.18 (2H, m), 7.25-7.31 (2H, m,
7.33-7.39 (2H, N 49-7.52 (1H, m, 7.98-8.01 (1H, m, 12.4 (1H,
S) . -

mp.: 237-239°C  Recrystallized from THF-CHCls
Elemental Analysis for CioH14CINsOz 0.076CHCls
5  Caled. %):C,58.93; H,3.65; N,18.01; C1,11.17.
Found. (%):C,58.58; H,3.76; N,17.93; C1,11.25.
NMR (ds-DMSO) 8 :4.54 (2H, §), 7.02 (1H, s), 7.21-7.33 (6H, m), 7.52 (1H, d, J=8.4 Hz), 802 (1H,
d, J=18Hz), 126 (1H, §). | |

10 Example 109

m.p.: 216-218°C Recrystallized from CHCls
Elemental Analysis for CisH14FNsOz 0.01CHCls 0.25Hz0
Ca_]ci (%):C,61.87; H,3.96; N,18.98; F 5.15.
15  Found. (%):C,61.88; H,3.89; N,19.05; F,5.00.
NMR (d-DMSO) & 454 (2H, §), 7.11 (1HL §), 7.12-7.18 (2H, m), 7.25-7.31 (2E1, m), 7.35-7.39 (21
'm), 7.49-7.52 (1H, m), 7.98-8.01 (1H, m), 12.4 (1H, §).
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78 Exanpl e 110 [err] - mp.: 205-207 C

Recrystallized fromEt[err]O El enental Analysis for
CerrJ]Herr]CFNerr]Q 0.2Cerr]H err]O 0.2H20 5 Cale¢d. (9%:C 58.07;

H 4.08; N, 16.28; C,8.24; F, 4.42. Found. (9% :C, 58.00; H,4.25;

N, 16. 22; d,8.08; F,4.28. ~ NVR(d[err]-DVsO) [err]: 3.03-3.10 (2H, m,
3.37-3. 44 (Eglégnpm 07-01 (1H, s), 7.11 (2H, t, J= 8.7 Hz), 7.28 (1H,
dd, J= 8.6 Hz, 1 Hz), 7.30-7.36 (2H, m, 7.51 (1H, d, J= 8.6 Hz), 8.00
(1H d, J= 2. ]ca Hz), 12.5 (1H, s). 10 Exanpl e 111

mp.: 181-182 deconppsi ‘l_gn) Recrystallized from MeOH Et 20

El enental Anal ygz for CZl RN502 0.4CH40. 15 Calcd. O o0):C, 58.59;

H 4.27; N 15.9 Found. QO’o) C, 58.39; H, 4.29;

N, 16. 15; CD0, 8. 367 NI\/R(da DMBO) 8: 2.07 (2H, m), 2.75 (211, t
J= 7.2 Hz), 3.18 ( , 3_5\'6\1 6.98 (11, s), 7.04-7.33 (5%, m,
7.49 (IH d, J= 8. 00 (1H, s), 12.5 (1H s).

m.p.: 205-207 °C Recrysta]liged from Etz0
Elemental Analysis for CaHisCIFNsOz 0.2C4Hi00 0.2Hz0
5  Caled. (%):C,58.07; H,4.08; N,16.28; C1,8.24; F,4.42.

Found. (%):C,58.00; H,4.25; N,16.22; C1,8.08; F,4.28. .
NMR(ds-DMSO) & : 3.03-3.10 (2H, m), 3.37-3.44 (2H, m), 7.01 (1H, ), 7.11 2H, t, J= 8.7 Hz),
7.28 (1H, dd, J= 8.6 Hz, 2.1 Hz), 7.30-7.36 (2H, m), 7.51 (1H, d, J"86Hz),800(1H d J=21
Hz), 12 5(H, ).

10
Example 111

m.p.: 181-182 °C (decomposition) Recrystallized from MeOH-Et20
Elemental Aﬁalysis for Ca1H17CIFNsO2 0.4CEO
15  Caled. %):C,58.59; H,4.27; N,15.97; C1,8.08; F,4.33.
Found. (%):C,58.39; H,4.29; N,16.15; Cl,8:36; F.4.31.
NMR (ds-DMSO) 3 .: 2.07 2H, m), 2.75 2H, t, J=7.2 Hz), 3.18 2H, t, J= 7.0 Hz), 6.98 (1H, 9),
7.04-7.33 (6H, m), 749 AH, d, J= 86 Hz), 8.00 (1H, s), 12.5 (1H, s)..
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79 Exarrpl e 112 [err] m p. : 245 C

(deconposition) Recrystallized fromEtOAc-Et[err]O El enental Anal ysis
for JerrJ]Herr]CO N err] 3 5 Calcd. (%:C 58.61; H 3.93; N, 17.09;

d , 8. 65. Found. (9% :C, 58.36; H 4.30; N,16.75; d, 8. 15. NVR
(d6-DAMSO) [err]: 3 86 (3H, s), 4.47 (2H, s), 6.83-6.93 (3H m, 7.06 (1H,
d, J= 8.4 HZhmpk 13 7.31 (2H, m, 7.51 (1H, d, J= 8.6 Hz), 8.07 (1H,
s) 12.3 (1H, s) 10 Exanpl e 113 [err] mp.: 225-227 C
(deconposi ti orQl, Recr yst allized from Et OAc El emrental Anal ysis for

Cerr]Herr]d[g SO 2Cerr]Herr]gerr] Cal cd.
(99:C,46.62; H, 1gN. ¢, 21.96; S,6.62. 15 Found. (% :C, 46. 36;
H, 2.66; N, 14.52 6 NVR (d[err]-DVSO [err]: 7.06-7.10

(1H n, 7.32-7.7” 6N, §.i5 (1H, d, J= 1.8 Hz), 12.7 (1H, s).

m.p.: 245 °C (decomposition) Recrystallized from EtOAc-Et2O
Elemental Analysis for C20H16CINsO3
5  Caled. (%):C,58.61; H,3.93; N,17.09; C1,8.65.
' Found. (%):C,58.36; HL4.30; N,16.75; CL8.15. |
NMR (de-DMSO) 8 : 3.86 (3H, 9), 447 (2H, ), 6.83-6.93 (3H, m), 7.06 (1H, d, J= 8.4 Hz), 7.23-
7.31 @H, m), 7.51 (1H, d, J=8.6 H2), 807 (1H, 9, 123 (1H, 9).

10 Example 113
Cl

m.p.: 225-227 °C (decomposition) Recrystallized from EtOAc
Elemental Analysis for CisHioClsNeOsS 0.2C:H:0; |
Caled. (%):C,46.62; H,2.41; N, 14.46; CL21.96; S,6.62.
15  Found. (%):C,46.36; H,2:66; N, 14.52; C1.21.64; S,6.56.
NMR (de-DMSO) 3: 7.06-7.10 (1H, m), 7.32-7.70 (6H, m), 8.15 (1, d, J= 1.8 Hz), 127 (1H, §).



80 Exanpl e 114 [err] - mp.: 250-255 C

(deconposition) Recrystallized from Et OAc El enental Analysis for
Cl7H errJ]dO N err]derr] 0.2H20 5 Calcd. (% :C, 52.03; H 4.47; N, 21.42;
a,9.03. Found. (9% :C, 52.07; H, 4.56; N, 21.27; C1,8.98.

NVR(d6- DMSO) [err]: 2 69 (2H, brm, 3.69 (2H, brm, 4.15 (2H, s), 7.30 (1H,
dd, J—87E§émp&.1 7.38 (1H, brs), 7.56 (1H, d, J= 8.7 Hz), 8.08
_(1H d J= 2. 12 6 (1H, brs). 10 Exanpl e 115 [err]

mp.: 166- 169@ (deco 05|t|on) Recrystallized from Et OAc- Et 20

El errental Anal yg Herr]ANAQO2 O0.5Cferr]Herr] O 0.2H20

Calcd. (% :C, 62 : rL‘NIlI?’ 82; d,8.74. 15 Found. (9% : C, 62. 28;

H 4.52: N 13. 80—& IB. Nl\/R(d[err] DVBO [err]: 6.37(1H s),
7.29-7.31 (2H m,N .87%”(5H 8.22-8.26 (1H, n), 8.48 (1H,

brs), 12.5 (1H, br'é')[wj4 6 (1H, brs)

m.p.: 250-255 °C (decomposition) Recrystgllized from EtOAc
Elemental Analysis for C17H17CINsO3 0.2H20
5  Caled. (%):.C,52.03; H,4.47; N,21.42; C],9.03.
Found. 06):C,52.07; H,456; N.2L27; CL8.98.
NMR(ds- DMSO) 5 2.69 (ZH, bem), 3,69 2H, brm), 4.15 2H, 8), 7.30 (1H, dd, /=87 Hz, 2.1 Hz),
7.38 (1H, brs), 7.56 (iH, d, J=8.7Hz), 8.08 (1H, d, J=2.1 Hz), 12.6 (1H, brs).

10  Example 115
O OH

_ " _
| # ’_JNH
N N
DS

Cl
m.p.: 166-169 °C (decomposition) Recrysm]]ized from EtOAc-Et:0
Elemental Analysis (or CisHisCINiOz 0.5CeH100 0.2E0
Caled. (%):C,62.21; H,4.57; N,13.82; C1.8.74.
16 Found. %)C,62.28 H,452 N,13.80; CL879. |
NMR (ds-DMSO0) 5: 6.37(1H, §), 7.29-7.31 (2H, m), 7.48-7.73 (6H, m), 8.22-8.26 (1H, m), 8.48 (1H,
brs), 12,5 (1H, brs), 14.6 (1H, brs). |
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81 Exanpl e 116 [err] mp.: 134-138 C

(deconposition) Recrystallized from Et QAc- Hex El enental Analysis for
Cerr]Herr]OFNAQ2 0.25C err]H err] Q2 0. 25H20 5 Calcd. (%:C, 59.58;

H, 3.93; N, 13.23; d,8.37; F,4.49. Found. (9% :C, 59.72; H, 3.83;

N, 13.23; O, 8.43; F,4.48. NVR (d[err]-DMSO [err]: 4.51 (2H, s), 7.00

(1H, s), 7]§,gmz,1e1136(2H m, 7.26 (1H, dd, J= 8.7 Hz, 1.8 Hz),
7.35-7.40 (2H,_m, 7.50 (1H, d, J= 8.7 HzZ), 7.95 (1H d, J= 1.8 Hz), 8:76

(1H, brs), 124 14.7 (1H, brs). 10 Exampl e 117
[err] m , Cy(deconposition) Recrystallized from Et CAc

El enent al Anal g yor ~Cf efr err] A NMAOA4S 0.2H20 15 Calcd. (9 :C, 52.77;

H, 3.12; N, 12.96; G-+8 20; 877.41. Found. (9% :C, 52.81; H, 3.32;

N, 12.86; O, 7.99; 15, 7] 33. NMR (d[err]- DI\/SO) [err]: 7.22 (1H, s), 7.48
(1H, dd, J= 8.7 Hz,

Hz), 7.60-7.77 (4H n), 7.99 (1H d, J= 2.1

Hz). 8.08-8.14 (2H, 8.82 (1H, brs), 13.6 (1H, brs).

m.p.: 134-138 °C (decomposition) Recrystallized from EtOAc-Hex
Elemental Analysis for CooH14CIFNsO2 0.25C4Hs02 0.25H20

5  Caled. (%):C,69.58; H,3.93; N,13.23; C1,8.37; F,4.49.
Found. (%):C,59.72; H,3.83; N,13.23; Cl,8.43; F,4.48. |
NMR (ds-DMSO) 5: 4.51 (2H, 8), 7.00 (1H, ), 7 .12-7.18 (2H, m), 7.26 (1H, dd, J= 8’.7 Hz, 1.8 Hz),
7.35-7.40 (2H, m), 7.50 (1H, d, J=8.7 H2), 7.95 (1H, d, J= 1.8 Hz), 8.76 (1H, brs), 12.4 (1H], brs),
14.7 (1H, brs). '

10
Example 117
Cl
O OH

N.

/] & NH
N=/

ﬂ S0,

m p. : 185-187 °C (decomposition) Recrystallized from EtOAc
Elemental Analysis for CisH1sCINGOsS 02H:0
15  Caled. %):C,5277; H,3.12; N,12.96; C1,8.20; S,7.41.
Found. (%):C,52.81; H,3.32; N,12.86; CL7.99; 5,7.33.
NMR (d-DMSO) 8: 7.22 (1H, ), 748 (1H, dd, J= 8.7 Hz, 2.1 Hz), 7.60-7.77 (4H, m), 7.99 (1H, d,
J=2.1Hz), 8.08-8.14 (2H, m), 8.82 (1H, brs), 13.6 (E, brs).
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82 Exanpl e 118 [err] mp.: 272-276 C

Recrystal lized from Et OAc El enental Analysis for
ClerrlHerr]ANerr]o2 5 Calcd. (99:C 58.45; H 3.50; N 14.61; d,b12.32.
Found. (9%:C, 58.40; H, 3.50; N, 14.44; C1,12.11. NMR (d[err]-DVSO
[err]: 7.02-7.47 (4H, m, 7.54 (1H, s), 8.14 (1H, d, J= 1.8 Hz), 8.58 (1H,
s), 12.3  Examdlelhig brs), 13.2 (1H, brs). 10 Exanpl e 119 [err]
mp.: 226-227C Recrystallized from MeOH El emrental Anal ysis for

ClaH err] G N2CRS Calcd. (99:C 55.18; H 2.98; N 9.19; d,h11.63;

S, 10.52. 15 ynd. (¥ : @R5,07; H 3.02; N 9.09; d,11.39; S, 10.64.

NVR (d[err]- , ; .1H(1H, s), 7.29 (1H, dd, J= 8.7 Hz, 2.1 Hz),
7.54 (1H, d, J ) ?_/7 (2H, m, 8.17 (1H, d, J= 2.1 Hz), 8.76
(1H, s), 12.3 (1HYbrs). Exanpl e 120 :

m.p.: 272-276 °C Recrystallized from EtOAc
Elemental Analysis for C14H10CINzOz -
5  Caled. (%):C,58.45; H,3.50; N,14.61; C1,12.32. .
Found. (%):C,58.40; H,3.50; N,14.44; CL12.11.
NMR (ds-DMSO) 6 : 7.02-7.47 (4H, m), 7.54 (1H, ¢), 8.14 (iH, d, J=1.8 Hz), 858 (1H, s), 12.3
(1H, brs), 13.2 (1H, brs).

10 Example 119

Cl
O OH

. g &i/?
” .
m.p.: 226-227°C Recrystallized from MeOH
" Elemental Analysis for C14HoCIN20O2S
Caled. (%):C,55.18; H,2.98; N,9.19; C1,11.63; S,10.52.
15  Found. %):C,55.07; H,3.02; N,9.09; Cl, 11.39; S,10.64. _
NMR (ds-DMSO) &: 7.18 (1H, s), 7.29 (1H, dd, J=8.7 Hz, 2.1 Hz), 7.54 (1H, d, /=87 Hz), 8.13
(2H, m), 8.17 (IH, d, J=2.1Hz), 876 (1H, s), 12.3 (1H, brs).

Example 120
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83 [err] | mp.: 239 C (deconposition) Recrystallized

from MeCH El enental Analysis for CerrJHerrJ]ONerr](err]S 0.4CH40
0. 5H20 Calcd. (99:C48.37; H,3.47; N, 14.54; d,7.36; S, 666. 5
Found. (9% :C, 48.15; H 3.26; N,14.74; d,7.42; S,6.92.° NVR ( d6- DVBO)
[err]: 3.73 (3H, m), 7.20-7.49 (3H, m, 7.63 (1H, s), 7.69-7.81 (2H, m,
8. 15-8. 28 cl (2H m, 9.27 (1H 5s). Exanpl e 121 d

0 CH [err] Om@H: 256 C (deconposition) Recrystallized from

Et CAc El e iN.faor CerrJHerr]J]ONerr]Qerr] 0.3Herr]0

Calcd. (%:C 5 1"6 87; d,8.54. Found. (%:C, 57. 85:
H 4.16; N, 17.02; E‘S NI\/R(d[err] DVBO [err]: 3.85 (3H, s), 5.49

(2H, s), 6.87-7.8 , 7.69 (1H, d, J= 8.8 Hz), 8.21 (1H, d, J=
2.0 Hz), 8. 95(1H ) Exanpl e 122

MeO
m.p.: 239 °C (decomposmon) Recrystallized from MeOH
Elemental Analysis for CisHuCINsOsS 0.4CHO 0.5H:0
Caled. (%):C,48.37; H,3.47; N,14.54; C1,7.36; S,6.66. |
5  Found. (%):C,48.15; H,3.26; N,14.74; C1,7.42; S,6.92.
NMR (ds-DMSO) 8 : 3.73 (3H, m), 7.20-7.49 (3H, m), 7.63 (1H, s), 7.69-7.81 (2H, m), 8.15-8.28
(2H, m), 9.27 (1H, s). |

Example 121
Cl
O OH
/] # I_TL.NH
N N=N

MeO :

m.p.: 256 °C (decomposition) Recrystallized from EtOAc
Elemental Analysis for CxoHisCINsOs  0.3H20

Caled. (%):C,57.85; H,4.03; N,16.87; C18.54.

Found. (%):C,57.85; H,4.16; N,17.02; C1,8.25.

10

15 NMR (d-DMSO) 5 : 3.85 BH, s), 549 (2H, s), 6.87-7.36 (6H, m), 7.69 (1H, d, J= 8.8 Hz), 821
(1H, d, J= 2.0 Hz), 895(1H, o). ' | |

Example 122



84 [err] : mp.: 252 (deconposition) Recrystallized

from Et CAc El emental Analysis for Clerr]Herr]ONerr]Q
0.1 err]Herr] ~ Calcd. (9%:C 59.96; H 3.84; N, 18.02; d,9.12. 5
Found. (9% :C, 59.64; H, 3.75; N, 18.07; C1, 8.99. NVR (d[ err]-DVSO

[err]: 5.89 (2H, s), 7.09-7.35 (7H, n), 8.29-8.33 (1H, n), 9.12(1H, s).
Exanpl.e 123 [eld] OH 10 mp.: 244-245 C Recrystallized from Et OAc

El emrent al Anal \@ e )}.m_ierr]c:lN[err]m ~Calcd. (%:C, 57.61,
H 3.68; N, 16. 00—« ,|8. 10. o Found. (9% :C, 57.34; H, 3.71; N, 15.80;
d,7.94. cNvRNCd[ err] D00 [err]: 3.83 (3H s), 5.67 (2H, S), 7.24
(1H, s), 7.34 (1H “ddJ= 8.7 Hz, 2.1 Hz), 7.46 15 (2H, d, J= 8.1 Hz),
7.65 (1H, d, J= 8.7 | 7.94 (2H, d, J= 8.1 Hz), 8.23(1H , J= 2.1 Hz),
9.12 (1H, s). Exampl e 124

m.p.: 252 °C (decomposition) Recrystallized from EtOAc
Elemental Analysis for C1sH14CINsOz  0.1C4HsO2
Caled. (%):C,59.96; H,3.84; N,18.02; CL9.12.
-5 Found. (%):C,59.64; H,3.75; N,18.07; C1,8.99.
NMR (ds-DMSO) 8 : 5.89 (2H, s), 7.09-7.35 (7TH, m), 8.29-8.33 (1H, m), 9.12 (1H, s).

Example 123

Cl S
O OH
N.
a Z NH'
N N=N

: COzMe

10 mp.:244-245°C Reerystallized from EtOAc
Elemental Analysis for Ca1H1sCINsO4
Caled. (%):C,57.61; H,3.68; N,16.00; C1,8.10.
- Found. %):C,57.34; H,3.71; N,15.80; C],7.94.
NMR (ds-DMSO) 6 : 3.83 3H, ), 567 2H, S), 7.24 (1H, ), 7.34 (1H, dd, J=8.7 Hz, 2.1 Hz), 7.46
15 (2H;d, J=81Hz), 765 (1H, d, J=8.7 Hz), 7.94 (2H, d, J= 8.1 Hz), 8.23(1H, d, /=2.1 Hz), 9..12
(1H, ). | | |

" Example 124

85



85 [err] - mp.:. 282-284 C Recrystallized from Et OAc
El enental Analysis for Cerr]HI4CG Nerr]O4 0.3 err]Herr] 2 0.3H20
Calcd. (99:C 55.87; H 3.81; N 15.22; d,7.71. 5 Found. (%:C, 55. 87,

H, 3.56; N,14.89; O, 8.09. NVR (d[err]-DMSO [err]: 5.60 (2H, S),
7.25 (1H, dd, J= 9.3 Hz, 21Hz), 7.36 (2H, d, J= 8.4 Hz), 7.54 (1H,
d, J-87Hz),c|7 90(2H d, J= 8.4 Hz), 7.86-7.92 (1H, nm), 8.64 (1H, s).
Exarrple 125 . [err] mp.: 290 - 295 [err]C.

" (deconposition from Et CAc. El emrental Anal ysis for

C err] H err] Br N4cH . (99:C 48.22; H 2.77; N, 11.96; Br, 16.88;
S, 6.77. Foumd” (%):C '48.39; H,3.04; N,11.96; Br,16.75; S,6.84. 15

NVR( d[ er r ] - DVBO) [%@;@35(1H s), 7.60-7.83(4H, n), 7.99(1H, d,
J=9. OHz), 8.22-8.25 m, 8.42(1H, d, J=2.1Hz), 8.75(1H, brs),
9.20(1H s). e 126 |

m.p.: 282-284 °C Recrystallized from EtOAc

Elemental Analysis for CzoH14CINsOs 0.3C4HsO2 0.3H:z0

Caled. (%):C,55.87: HL3.81; N.15.22 CL771.

5  Found. (%).C,55.87; H,3.56; N,14.8%; C1,8.09.
NMR. (ds-DMSO) 5 : 5.60 (2H, S), 7.25 (1H, dd, = 9.3 Hz, 2.1 Hz), 7.36 (2H, d, J=84 Hz), 7.54
(1H, d, J=8.7 Hz), 7.90 2H, d, /= 8.4 Hz), 7.86-7.92 (1H, m), 8:64 (1H 9).

Example 125
Br |
O OH
/] Z 'j'jNH
N N

0,8
0 O
m.p.: 290 - 295 °C. (decomposition) Recrystallized from EtOAc.
Elemental Analysis for C1eH1sBrNsOsS
Caled. (%):C,48.22; H,2.77; N,11.96; Br,16.88, S,6.77.
Found. (%):C,48.39; H,3.04; N,11.96; Br,16.75; S,6.84.

15  NMR(de-DMSO) & :7.35(1H, s) 7.60-7.83(4H, m), 7.99(1H, d, J=5.0Hz), 8.22- 825(2H m),
8.42(1H, 4, J=2. 1Hz), 8.75(1H, brs), 9.20(1H, s).

Example 126



86 [err] mp. 265 - 270 [err]C. Recrystallized from

Et OAc- THF El emental Analysis for Clerr]H err] C NdO4S Cal cd.
(9%9:C 53.21; H 3.06; N, 13.06; C,8.27; S,7.48. 5 Found. (9% : C, 53. 25;
H 3.24; N 13.07; d,8.07; S, 7.43. NVR(d[err]-DMSO) [err]:7.35(1H, s),

7.46-8.29(8H, n), 8.80(1H, brs), 9.19(1H s).

ol O OH
N.
W N
_ N=/

N

e

m.p.:265-270°C. Recrystallized from EtOAc-THF -
Elemental Analysis for C1aH1zCIN4OsS
Caled. (%):C,53.21; H,3.06; N,13.06; C1,8.27; S,7.48.
5  Found. (%):C,53.25; H,3.24; N,13.07; CL8.07; S,7.43.
NMR(de-DMSO) 5:7.35(1H, s), 7.46-8.29(8H, m), 8.80(1H, brs), 9.19(1H, s).
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87 Exanpl e 127 Br 0 OH  [err]

mp.: 266 - 270 [err]C. Recrystallized from Et OAc. El enental Anal ysi s
for JQerr]Herr]BrFNA(Q err] S. 5 Calcd. (99:C 46.45; H 2.46; N, 11.40;

Br, 16.26; F,3.87; S 6.53. Found. (9% :C, 46.36; H, 2.59; N, 11.50;

Br, 16.45; F, 3.86; S, 6.55. NVR(d[err]-DVSO) 6 :7.34(1H s),

7.49-7. 65( 3Hample128. 01(1H, d, J=9.2Hz), 8.32-8.44(3H m, 8. 55( 1H,
brs), 9.19(1H, s). 10 Exanple 128 [err] . " mp.: 293 - 298 C
(deconpositi oy Recrystallized from THF. El emrental Anal ysis for

Cerr]Herr]d
F,4.25; S, 7. 18¢
S, 7.11. N [
8.04(1H, d, J=1.5H¢

brs), 9.18(1H, 59)28\@
- F

m.p.: 266 -270°C. Recrystallized from EtOAc.

SO OHalcd. (%:C51.07; H 2.71; N 12.54; d,7.93;

|\{-° :C,51.03; H 2.82; N, 12.67; O ,7.81; F, 4. 30;
err] :7.34(1H, s), 7.47-7.57(3H, m,

H d, J=8.4Hz),  8.38-8.43(2H 1), 8.74(1H,

pd

Elemental Analysis for CisH12BrFN4O4S.
5  Caled. (%):.C,46.45; H,2.46; N,11.40; Br,16.26; F,3.87; S,6.53.
Found. (%):C,46.36; H,2.59; N,11.50; Br,16.45; F,3.86; S,6.55.
NMR(@s-DMSO) 5 :7.34(1H, 9), 749-T65@3H, m), 801(1H, d, J=9.2Hz), 8.328.44(3H, m),
8.55(1H, brs), 9.19(1H, s).

10  Example 128

Cl AN

m.p. : 293 - 298 °C. (decomposition) Recrystallized from THF.
Elemental Analysis for CisHiaCIFNO4S
Caled. (%):C,51.07; H,2.71; N,12.54; C1,7.93; F 4.25: S,7.18.
15  Found. %):C,51.03; H,2.82; N,12.67: C1,7.81; F,4.éo; S,7.11.
NMR(ds-DMSO) 5 :7.34(1H, §), 747-757(3H, m), 8.04(1H, d, J=15Hz), 827(1H, d, J=8.4Hz),
8.38-843(2H, m), 8.74(LEL bre), 9.18(1H, 9.



88 Exanple 129 . [err] mp.: 262-263C.

Recrystallized from Et OAc. El enental Analysis for

ClerrlH err] G FNAXAS 0.4H20 5 Calcd. (99:C 50.26; H 2.84; N 12. 34,
C,7.81; F,4.18; S, 7.06. Found. (9% :C, 49.98; H, 2.65; N, 12.07;
C,8.04; F,4.12; S, 7.38. NVR(d[err]-DVvsO) [err] :7.35(1H, s),

7.50- 7. 56( 3damfle 128- 06( 1H, d, J=9.OHz), 8.27-8.38(3H, m, 8. 83( 1H,
s), 9.20(1H, s), 14.7(1H, s) 10 Exanpl e 130 [err]. m p. :
301 - 302 [errdiC. Recrystallized from Et OAc. El emrental Anal ysis (or

Cerr]Herr]d|[p
d,21.37; S, 6.4

Calcd. (99 :C, 45.85; H 2.23; N 11.26;
H(% C, 46.05; H, 2.30; N, 11.13; d, 21.06;
S, 6.41. ' [err] :7.31(1H, brs), 7.45-7.50(1H m,
7.75(1H, d, J=8.7Ht 95(2H, ), 8.32(1H, d, J=2.4Hz),

8.52(1H, d, J= 2@5&;@12(1H s), 9.21(1H brs).

mp.: 262-263°C. Recrystallized from EtOAc,
Elemental Analysis for C19H12'C]FN4O4S 0.4H20
5  Caled. (%):C,5026; H,2.84 N,12.34; CL7.81; F.4.18; 5,7.06.
Found. (%):C,49.98; H,2.65; N,12.07; C1,8.04; F,4.12; S,7.38.
NMR(@-DMSO) & :7.35(1H, ), 7.50-756@H, m), 8.060H, d, J=0.0Hz), 8.27-8.383H, m)
883(1H, 9, 9.200H, 9, 147(1H, 9 |

. 10  Example 130
' Cl

m.p.:301-302°C. Recrystallized from EtOAc.
Elemental Analysis (or Ci9H1:ClaN4O4S
Calcd. (%):C,45.85; H,2.23; N,11.26; C1,21.37, S,6.44.
15  Found. (%):C,46.05; H,2.30; N,11.13; C1,21.06; S,6.41.
NMR(ds-DMSO) & :7.31(1H, brs), 7.45-7.50(1H, m), 7.75(H, d, J=8.7Hz), 7.80-7.95(2H, m),
8.32(1H, d, J=2.4Hz), 8.52(1H, d, J¥2.4Hz), 9.12(1H, g), 9.21(1H, brs).
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89 _ | Exanpl e 131 [err] mp.: 264-265 [err]C :
Recrystallized.from Et OAc. El enental Analysis for Cerr]Herr]d NAQ2

‘5 Calecd. (%: C 63.41; H 3.99; N 14.79; d,9. 36. Found. (9% : C, 63.52;
H 4.17; N,14.48; d,9.15. NVR(d[err]-DMSO) [err] :5.55(2H, s),
7.09(1H, s), 7.26-7.36(6H, m, 7.65(1H, d, J=8.7Hz), 8.23(1H, d,

J=2.1Hz), 8&@abhkHaibrs), 8.98(1H, s) 10 Exanple 132 Br
0 CH [err] mp. 265 - 268 [err]C. Recrystallized from Et OCAc.
El emental Analysis for Clerr]Herr] BrFNAQ2 2. 3H err] O Calcd. (9:

C 49.77; H, 3.88 , 11061pHBr, 16. 55; F,3.94. 15 Found. (% : C, 49. 64;
- - ' & ; /N, . 02. NVR(d[err]-DMSO) [err] :5.54(2H,
—y9=9.0z), 7.40-7.47(3H, m, 7.64(1H d,

J=8.7Hz), 8.39(1HNT, J=2.NFZ), 8.64(1H, s), 8.97(1H, s).

 mp.:264-265°C. Recrystallized from EtOAc.
Elemental Analysis for ConmClN;Oz
5  Caled. (%): C,63.41; H,3.99; N,14.79; Cl1,9.36.
Found. (%): C,63.52; H,4.17; N,14.48; CL9.15. _
NMR(ds-DMSO) 5 :5.55(2H, ), 7.09(1H, ), 7.26-7.36(6H, m), 7.65(1H, d, J=8.7Hz), 8.23(1H, d,
J=2.1Hz), 8.63(1H, brs), 8.98(1H, s) -

10 Example 132

Br

m.p. : 265 - 268 °C. Recrystallized from EtOAc.
Elemental Analysis for C20H14BrFN4O2 2.3H20
%d. %) : C,49.77; H,3.88; N,11.61; Br,16.55; F',3.94.
15 Found. (%): C,49.64; H[3.76; N,11.70; Br, 16.73: F.4.02. |
NMR(ds-DMSO) & :5.54(2H, s), 7.09(1H, s), 7.18(2H, t, J=9.0Hz), 7.40-7.47(3H, m), 7.64(1H, d,
J=8.THz), 8.39(1H, d, J=2.1Hz), 8.64(1H, s), 8.97(1H, s).
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90

Exanpl e 133 [err] ' mp.: 260 - 263 [err]C.

Recrystall i zed from Et OAc- di oxane. El enental Analysis for
Cerr]Herr]d FNAQ2 5 Calcd. (99: C 60.54; H 3.56; N, 14.12; d, 8.93;

F, 4.79.

Found. (9% : C, 60.39; H 3.61; N, 14.25; d,8.87; F,480.

NVR(d[err]-DMSO) [err]:5.54(2H, s), 7.10(1H, s), 7.16-7.26(2H, m, 7.30(1H,

dd, J=8. 7THZgxadnRHBY, 7. 43- 7.50(2H, m, 7.82(1H, d, J=1.8Hz),
8.22(1H, d, J:é). 7Hz), 8.64(1H, s), 8.95(1H, s). 10 Exanpl e 134

[err] m p. : 390+[|err]C. Recrystallized from Et OAc.

El ement al Analpsi i er JHierr] G NAOXAS 0. 25Cferr]Herr] Q2 Cal cd.

(% C 53.28; H 3.%5/
H3.43; N 12.23; QN8

y A/{¢YONH . 86; S, 7.11. 15 Found. (9% : C, 53.43;
DO; S, 7N38. NVR(d[err]-DVMSO) [err]:7.33(1H, s),

7.51(1H, dd, J=9.OHz

brs), 9.19(1H, s).

2. 4Hz), 7.65-7.71(2H, m), 7.76-7.81(1H m,
8.04(1H, d, J=9. Q—lz),‘\@& 21(2H, ), 8.25(1H, d, J=2.4Hz), 8.66(1H,

10

15

F

m.p.:260-263°C. Recrystallized from EtOAc-dioxane.

Elemental Aﬁalysis for Con14ClFN4Oz} |

Caled. (%): C,60.54; H,3.56; N,14.12; C1,8.93; F,4.79.

Found. (%): C,60.39; H.361; N,14.95; CL8.87; F,480.

NMR(ds-DMSO) 6 :5.54(2H, ), 7.10(1H, ¢), 7.16-7.26(2H, m), 7.30(1H, dd, J=8.7Hz, 1.8Hz), 7.43-
7.50(2H, m), 7.82(1H, d, J=1.8H2), 8.22(1H, d, J=8.7Hz), 8.64(1H, s), 8.95(1H, s).

| Example 134
Ci
O OH
N
7 | # __..NH
N N

08 ©
m.p.:236-239°C. Recrystallized from EtOAc,
Elemental Analysis for C19H1301N404S 0.25CsHsO2
Caled. (%) : C,53.28; H,3.35; N,12.43; C1,7.86; S, 7.11.
Found. (%) : C,5343; H,3.43; N,12.23; C1,8.00; S,7.38.
NMR(ds-DMSO0) 6:7.33(1H, ), 7.51(1H, dd, J=9.0Hz, 2.4Hz), 7.65-7.71(2H, m), 7.76-7.81(1H, m),
8.04(1H, d, J=9.0Hz), 8.18-8.21(2H, m), 8.25(1H, d, J=2.4Hz), 8.66(1H, brs), 9.19(1H, g).’ |

9



91 Exampl e 135 [err] . mp.: 219 - 212 [err]C

Recrystallized from Et OAc- Et 20. El enental Analysis (for
CerrJ]Herr]ONerr]XS 0.2Cerr]Herr] 2 0.2H20) 5 Calcd. (99:

C 55.63; H 3.59; N9.36; d,7.89; S 7.14. Found. C(%: C, 55.62;

H 3.37; N9.25; d,7.88; S,7.22. NVR(d[err]-DVBO) [err]:6.95(1H, s),

7.22(1H, S)Exafupfh964H dd, J=9.OHz, 2.1Hz), 7.65-7.70(2H n), 7.76-
7.82(1H, n), 7.93-8.05(2H, n), 8.12-8.25(3H, n), 9.13(1H s), 13.6(1H,

brs). 10 @xanple 136 [err] m p.:191-194C Recrystallized
from MeOH Dal Xmal ysis for C[err]H[err]CIN20482 Cal cd.:
(%:C, 53.99; H, N Ml 7.97; S 14.41. 15 Found. (%:C, 50.89;

H, 2. 80; N, 6. 39;\C ’ NVR(d[err]-DVBSO) [err]:7.15(1H, s),
7.40(1H, dd, J=8.7 . . 51-7.56(2H, ), 7.63-7.68(1H ),

. 7.86(1H, d, J=3.3d1d), 95(1H d J=8. 7Hz), 8.00-8. 04(2H m, 8.25(1H, d,
J=3.3Hz), 8.29(1 270 J=2. 1Hz) 8.51(1H, s).

mp.219-212°C. Recrystallized from EtOACEO.
Elemental Analysis (for C20H14CINsO4S 0.2CsHsO2 0.2H20)
5  Caled. %) : C,55.63; H,3.59; N,9.36; C1,7.89; S5,7.14.
Found. %) : C,55.62; H,3.37; N,9.25; C1,7.88; S,7.22. .
NMR(ds-DMSO) 3 :6.95(1H, s), 7.22(1H,. 8), 7.49(1H, dd, J=9.0Hz, 2.1Hz), 7.65-7.70(ZH, m), 7.76-
7.82(1H, m), 7.93-8.05(2H, m), 8.12-825(3H, m), 9.13(1H, s), 13.6(1H, brs).

10 Example 136
ol

E
S

e

m.p.:191-194°C Recrystallized from MeOH
Elemental Analysis for CeoH13C1N204Ss2
Caled. (%):C,53.99; H,2.95; N,6.30; CL7.97; §,14.41.

15 Found. (%):C,50.89 H,2.80; N,6.3%; CL7.51; 5,14.24.
NMR(ds-DMSO) 8:7.15(1H, §), 7.40(1H, dd, J=8.7Hz, 2.1Hz), 7.51-7. 56(2H m), 7.63-7.68(1H, m),
7.86(1H, d, J=3.3Hz), 7.95(1H, d, J=8.7Hz), 8.00-8.04(2H, m), 8.25(1H, d, J=8.3Hz), 8.29(1H, d,
J=2.1Hz), 8.51(1H, g).
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92 Experi mental exanpl e The inhibitory effects
of the conpounds of the present invention for H V-1 integrase have

been determ ned by the assay described bel ow. (1) Preparation of DNA
sol uti ons. 5 Substrate DNA and target DNA, which sequences were

I ndi cat ed bel ow, were synthesi zed by Amer sham Phar maci a Bi ot ech and
di ssol ved impbdiEeRufdi@pleconposi tion: 100 nM KO, 1 nmv EDTA, 10 niM
Tris-HO (pH 7.6)) at concentration of 2 pm)I/[err]I and 5 pnol/[err]l
respecti vel y. The inhibitofsheffeEBIf the batigoands ofteeraaniciateationfor ﬂiﬂﬁ’aoﬂnemﬁq)]i@ae nt

by slowy cooling after heating (Substrate DNA) 10 5'

Bi oti n- Accleqndemnmbxﬂpmd@mbwomc TAG CAG T-3 3 -

GAA AAT CAG CA CAC C&N&@GAG ATC - GIC A-5' (Target DNA)

5'- BEFION R W TCA CT-Di g- 3' 3'-Dig-
GGTTCCCGAT ) Cal cul ati.ons o er ce

i nhi bi t Pons (-%gép&%m\t} %Wb&i’ts‘*‘é‘}?ﬂ%ﬂ’ﬁﬁ 52054 bl wBS tB?ﬁZﬁQH di n,
obtai ned fr Gk PhaldRkiad BB Smd \Waso 2 treqbyf f er
(conposi ti oHr%%}Q{O mM Na2CJ err], 10d Nﬂd%ﬁq err]) ep(cg%%%%deo%t ¥d§?:ﬂgnﬁ%lf ¥ '
[err] g/ m . ASBEEDTA Q6N Q‘ns-HCl (oH EE)Cdt covebiktratfon 6f THodlil £id a;in@ﬂ/aﬁre(sﬁbbﬁmyned
fromNUNC) with 50 [err]l of the above solution at 4 [err]C over

ni ght, eacThad)NA sohsiopmwére dnnealed withieadh chBpleietibp slowlyicooling dflerbheatiigNaCl , 0. 27
nM KC, 20 0.43_nM Na2HPO4, 0.14 mM KH err] PO4) and bl ocked with 300 pl
of 1% skim ﬁl}bﬁﬂﬁ“ﬂm@@ for 30 nm Additionally, each well was washed

tw ce th PB solution (2
pnol / [\gpr] ). e m m‘ié{rgf“@m@?p—a @%% erature for 30
mn. Then, g each @RAAAmm&eﬂcwmAm@Aﬁ‘@%wﬁsonce with H20.
Subsequently', in the each well prepared above were added 45 [err]| of the
reacti on bufTaegetDRA) prepared from 12 [err]I of the buffer (conposition:
150 M MOPS (pH 7.2), 75 nM Mid 2, 50 2- mer capt oet hanol , 25%
gl ycerol, 5005Ferr]g/ WAMAAGGMM'&T%WrDlgﬁaCt ion V), 1 [err]l of

_g?rgﬁ her a tgg\lAcommﬁ%%@xﬁ A?G’IQIGitI |l ed water. Additionally, 6 pl

15 (2) Calculations of the percent inhibitions (the ICso values of test compounds)

Streptavidin, obtained from Vector Laboratories, was dissolved in 0.1 M carbonate buffer
(composition : 90 mM NazCOs, 10 mM NaHCOs) at concentration of 40 ug/ml. After coating
each well of microtiter plates (obtained from NUNC) with 50 ul of thé above solution at 4 °C
over night, each well was washed twice with PBS (composition : 13.7 mM NaCl, 0.27 mM K},

20  0.43 mM NazHPOs, 0.14 mM KH2POq) and blocked with 300 ul of 1% skim milk in PBS for 30
min. Additionally, each well was washed twice with PBS and added 50 ul of substrate DNA
solution (2 pmol/il). The microtiter plates were kept at room temperature for 30 min. Then,
each well was washed twice with PBS and once with Hz0. ' |

Subsequently, in the each well prepared above were added 45 ul of the reaction buffer

25  prepared from 12 pl of the buffer (composition: 150 mM MOPS (pH 7.2), 75 mM MnCls, 50 mM
2-mercaptoethanol, 25% giyce;ol, 500 pg/ml bovine serum albumin-fraction V), 1 ul of target

"DNA, and 32 pl of the distilled water. Additionally, 6 l of either a test compound in DMSO o
DMSO for positive control(PC) was mixed with the above reaction buffer, then 9 pl of integrase
solution (30 pmol) was added and mixed well. In the well of negative control (NC) was added 9
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DMSO for positive control (PC) was m xed with the above reaction buffer,

then 9 pl of integrase solution (30 pnol) was added and m xed wel|.
In the well of negative control (NC) was added 9

93 [err]]l of integrase dilution buffer (composition: 20 niM
MOPS (pH7.2), 400 mM pot assi um glutanete, 1 nM EDTA, 0.1 % NP-40,

20 % gl ycengbsinthodM Eilfion Hidflok!{cSRosition: 20 M MOPS (?H?.Mﬂwpbﬁésiﬁhat es were

i ncubated at 30 [err]C for 1 hour. After.incubation, the reaction

sol uti on wasutheslVedVEEDITA 8% NBl4b, 2026glydesd) d M DTTe4Mivkda).PBS.  Subsequent |y,
each wel | of 5 the mcrotiter plates was filled with 100 [err]| of
ant i - di goxi geFhemimetiteradated weyeneubatadtah3®10dat 1 mwr.  After incubakions eatarsien (Lanb
Fab fragment: obtained from Boehringer) and incubated at 30 [err]C for 1
hour . solution,wes remayed apg pach Wall wamwaseed ogecuthiilty Sulssawatineachzellch PBS

Teact | of bUbT B Bl w0 bl et b ASIRRE ET,

from Vect or, i éﬂ{% g@@]#ﬁgz i.s-HA (pH
10 9.5))v€as a eoi I ﬁggbc% wel . eda%n&%ng%’th% r’plat egat\%grgteéqvg-cﬁ%blgiogd at
30 [err] C Then,2adtondlSwaRshdd@wice with 0.05 %E%&baDin PBS ah®én® Rtk PHS DN E50
addition of 50 [err]l of 1 N NaCH solution. The optical density

(OD) at 403 ofitheodlkeletphosphitasarsachesisfier@ompuditoind Opdf oditrophedylghotphate was
determ ned hy the OW Nng _expression. - _The ger cent

foll
[ nhi bi t 1 on @ligmed frmp}ectcr Leborpiaries), R MeCle, 100aPENAES 100 M TRRlSAGH 15 ¢
bs. h f he. [l ) [ ) o .. th f th
negat | I8 c e G taen will TS ERERRSIAGR pere g s E B2 bpbrsaat PGl
(PO reaction was}@ﬁnjh&eli ﬁ'}ftﬂlla addtiocdoP50 é% Bpl %y&gﬁ%ﬁ%ﬁo Ahe Ep&c%l?gﬁ%tgp ounds

at percent inhibition 50% "are shown > 9)
No. of examPDps 405 nmlofack whll wid féakin@d Bid the percent inhibition was detbngihed by tlée7

0.31 . 123(2) ~0.13
0.55 following expressiofi] ' 1.49 - 72
0. 48 0 81

3760 ThepREGhion ORT A00(C b N0 s RS b NG atibund whi ch was
prepar %5‘ -at égk% ;%&ﬁﬁ%f&g%veﬂgftheqompounds

NC abs. : the OD of the negative control (NC)
PC abs. : the OD of the positive control (PC)

The IC = values, the concentration of the compounds at percent inhibition 50%, are shown

20  below.
(Table 9)
No. of examples 1Cso (ug/ml)
12 0.31
23(2) 0.13
672 N 0.55
71 1.49
72 . 0.48
80 3.30
81 3.60

(Note) For instance, " 1(2)" means the compound which was prepared at the process(2) of
example 1.
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exanmple 1. 25 : 94

CLAI V5 1. A conmpound of the formul a: lerr]
wherein Rlerr] is hydrogen, |ower alkyl, cycloal kyl | ower
al kyl , 1 ower al kyl sul fonyl, | ower al kyl carbonyl, optionally

substituted aryl, optionally substituted aral kyl, optionally substituted
aryl sul fonyl optionally substituted aryl carbonyl, optionally substituted
het eroaryl, optionally 10 substituted heteroaral kyl, optionally

substituted heteroaryl sul fonyl, |ower clAwe/carbonyl, optionally
substituted sul famoyl, or optionally substituted carbanoyl;

R2 i s hydrogen, |ower alkyl, |ower alkylcarbonyl, optionally substituted
aryl, - optionally subst it ut ed aral kyl, optionally substituted
aryl car bonyl-, oph pesmpenddofshafermulait ed heteroaryl, optionally

substituted heteroaralkyl, optionally substituted arylthio, optionally 15
substituted arylghl fin #, optionally substituted aryl sul fonyl, optionally
substituted heterocycl | ower al kyl or optionally substituted '
het er ocycl yl . sul {4 X "Rlerr], Rerr], Rerr], and Rerr]
each is in ¢ hal ogen, trihal ogenated | ower al kyl,

hydr oxy, | ower 1Q, optionally esterified carboxy,
optionally subs aralkyloxy@)or optionally substituted
arylsulfonyloxﬁ}6 X is hydroxy or optionally substituted

am no; COOR (R is hydrogen or an ester residue),
optionagly substltqud aryl, or optionally substituted heteroaryl,
provi ded that a conpound wher ei n Rlerr], Rerr], Rerr], Rerr], and R err]

each i s hyqpagen; Rerr] is
R! is hyd_rogen, lower alkyl, cycloalkyl lower alkyl, lower alkylsulfonyl, lower
alkylcarbonyl, optionally substituted aryl, optionally substituted aralkyl, optionally substituted

arylsulfonyl, optionally substituted arylcarbonyl, optionally substituted heteroaryl, optionally
10 substituted heteroaralkyl, optionally substituted heteroarylsulfonyl, lower alkoxycarbonyl,
optionally substituted sulfamoyl, or optionally substituted cari)amoyl;

R? is hydrogen, lower alkyl, lower alkylcarbonyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted arylcarbonyl, optionally substituted
heteroaryl, optionally substituted heteroarajkyl, optionally substituted arylthio, optionally

15  substituted arylsulfinyl, optionally substituted arylsulfonyl, optionally substituted heterocyclyl
lower alkyl, or optionally substituted heterocyclyl sulfonyl: |

R3, R4, RS, and R8 each is independently hydrogen, halogen, trihalogenated lower é]kyl,
hydroxy, lower a]kpxy, nitro, amino, optionally esterified carboxy, optionally substituted
aralkyloxy, or optionally substituted arylsulfonyloxy;

20 X is hydroxy or optionally subsﬁtﬁte‘d amino;

Y is COOR (R is hydrogen or an ester residue), optionally substituted aryl, or
optionally substituted heteroaryl,

" provided that a compound wherein RY, R2 R3 RS and RS each is hydrogen; R¢ is
hydrogen, methoxy, or chloro; X is hydroxy; and Y is COOC2Hs is excluded,
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hydr ogen, methoxy, or chloro; Xis hydroxy; and Y is COOC2H err] is

excl uded, - a tautoner, or a pharmaceutically acceptable
salt; or a hydrate thereof 2. The conpound according to claim1
wher ei n Rlerr] and Rlerr] are not hydrogens at the sanme time when Y
is COOR (R is as defined above). 3. The conpound according to
clai m 1 wheq @lufbndsk, of & bhaicdiically SccBRthblO¥ly QAEHAr-Ad thbfeer Sane 5 tine
when X is hydroxy and Y is COOR (R1s as defl ned above). 4, The
conpound acZordi ﬁ@ebmmdmdmgmﬂamrmﬂeremwwmmna[lﬁrdrcigens&tlﬂ)echéﬁgen or
optionally. substituted aryl sul fonyl. The conpound
accor di ng t@%ﬁ%%%@@o%ﬁﬁﬁh%deﬁmdabomerel n R is hydrogen optional |y

i(‘iﬁééhtnﬁt 22‘%2%! Feige Bripe R evipren 3 %riﬁewﬁnpqw@nsmmsg‘a?]

2g(rjrp§ﬁn accor‘gl n ngygoggﬁﬂ?gvﬁgpgymn‘ﬁ% ﬂ]eﬁ %Qhal Og:ﬂd R err] are al | The
hydrogens. 4 The@mpound-ﬁb&rtﬁﬂg“iﬁ e%F&ang'lngwthQreﬁ{mxég%lﬂ%(%E &ad?{rnn%ﬂ}

wherein X is hydroxy. _ he conpound accordi

wher ei n Vi ssubgiitited atylsylfenybst i tut ed heteroaryl. 15 The corrpound
according to claim9 wherein said heteroaryl is a 5- or 6- menber ed

ri ng contaifing g‘hep@ammtbmrdmgmugymnaoﬁdnmsl 3 wherkin R? is hyinezes,opfionatlyl

accordin to c] ai wher ei.n heteraryl is tetrazolyl, triazolyl, or

i m dazol 3I gnili'go optionally E‘H?ﬁ‘&oﬁm agcor ding to anz one of cl )alti s 1
gpein Rl er L.i gnal,l sub;;l

aryI suI Pony RZFI‘lllsb(ﬁn)}g o%gn gt“?%‘?ﬁ’aﬂnﬁ (Hau%‘ '?Ll £u ﬁ Ft Lﬁg angrﬁ AR | y

substi t ut eqnm(jéﬁﬂyhﬂ@@ﬁ]mhaﬂg&{r] Rlerr], and R[err] each is

i ndependent |y hydrogen or hal ogen; X is hydr OXY. 13. The conmpound
according to cl @mcimpdund eécordRiges diim Swityrein ®Y R, 200 RO pielall hgdrbgens.ubst i t ut ed
arylsul fonyl; R2 is hydrogen, optionally substituted aryl, or optionally

substituted-ar aIWICOmPQU@ﬁﬁTOOTdR{géWI}YOﬂeO claimg] efiwl]lerelaﬁﬁsmrmch is

i ndependent] y hygdrogen or, haI en hydi.ox tionally

substit ut e&J' 25 the I‘f@‘f‘%‘fn&g vihe din' 1 3;“???&{3’55‘?‘?% teERasyldi ng to
claiml rein sul f i on

subst i tgt \g‘(}%wi th %?%nlepr??ﬁ %?l%gle% Jn&'}d@% lffay grp% ?‘ﬁf%d
wi th hal Ogﬁﬁgconmjningaﬂléa@bﬁmtr@hlawh opti onaI |y substl tuted with haI ogen;

Rlerr] is halogen, Rerr], Rerr], and Rerr] are all hydr ogens at
t he sane tilie; XTihsCdnymbnukgqcorﬂingmdmmanwmsmdheteroarylmtetramlyL triazolyl, or

96 imidazolyl.
12. The compound aooordmg to any one of claims 1 - 3 wherein R! is hydrogen or
20  optionally substituted arylsulfonyl; R? is hydrogen, optionally substituted aryl, or optionally
substituted aralkyl; R3, R4, R5, and RS each is independently hydrogen or halogen; X is hydroxy.
13. The compound according to claim 1 wherein R? is hydrogen or optionally substituted
arylsulfonyl; R? is hydrogen, optionally substituted aryl, or optionally substituted aralkyl R, R,
RS, and RS each is independently hydrogen or halogen X is hydroxy; Y is optlonally substituted
25  heteroaryl.
14. The compound according to claim 13 wherein R! is hydrogen or phenylsulfonyl
optionally substituted with halogen; R? is hydrogen, phenyl optionally substituted with halogen,
or phenylmethyl optionally substituted with halogen; R¢ is halogen; R RS, and RS are all

hydrogens at the same time; X is hydroxy; Y is tetrazolyl.

TR 00 )

96



15. A pharmaceutical conposition containing, as an active ingredient

an i ndol e derivative having a group of the fornmula: -C(O CH=C(X)Y
(wherein X and Y are as defined above) at the 3-position. 16
A pharmaceuti cal conposition containing the conpound according to any one

., of 5 clains 1- 14 as an active ingredient 17. A conposition

~for i nhibi t5ng i nt £ofARRMMED cRRBED SohthiRids0 TR O dotRE & a'j&gm

.~one of clains 1 - 135 18. An an.|V|f§P conposﬁ?%%n %gﬁﬁg%%tains

t he conpouniriveive hevifg a lgeoup iy theBrnefla CIROYOH=CX)Y (whirekAX and & are d9defined AN
anti-HV conmposition which contains the conpound according to any one of

cl ai s abovelatiHe 3-position. 20. An anti-HV nmedical mxture conprising a
reverse transcriptase inhibitor, and/or a protease inhibitor in

addi ti on td6t he i nf@Yamraseyticn) gompesitioncorfpipinggthe sompayingageprding to any one of

97 5  claims 1 - 14 as an active ingredient.

17. - A composition for inhibiting integrase which cﬁntains the compound according to any
‘one of claims 1 - 14. |
18. An antiviral composition which contains the compound according to aﬁy one of claims
1-14.
10 19 An anti-HIV composition which contains the compound éccordjng to any one of claims
1-14
20. An anti-HIV medical mixture comprising a reverse transcriptase inhibitor, and/or a

protease inhibitor m addition to the integrase inhibitor aocording to claim 17.

L



