;e3e'"\"6PT2 7 MAY 2D3 DESCRI PTI ON

| m dazo( 4, 5- b) pyri di ni utmet hyl - cont ai ni ng _cephem conpounds havi nq br oad
antibacterial spectrumb5 Technical Field The present inventi®r Mg( Vs to
cephem conmpounds havi ng a broad anti bacterial spectrum over various

pat hogeni ¢ bacteria and to pharnmaceutical conpositions containing the sane.
The conpounds of the present invention are particularly efficacious against
MRSA (nethicillin 10 resistant S. geugipTRfIGkground Art Study of

so-cal l ed broad spectrum cephem conpounds havi ng potent anti bacteri al
activiti es BgRlars4,5dlpRrudinGiamaitgl-tdntaiming cephemnRgaidunds avieg besd@ has
recently been focused on cephem conpounds at which 7-side chain is

substi t ut edamfiibactariahepénterml e or amni not hi adi azol e and 3-position with a
cyclic-type quarternary anmoni ummet hyl group. For exanple, the known

7am not hi azol e types include cefepime hydrochl oride (USP 4, 406, 899),

cefpiro S 4,609, 653, JP(A) S57-192394), and cefoselis sulfate
20 (JP( Fﬁ%gh%égEG@%F 9 i/41128), and the r-am nothi adi azol e types

i ncl ude cefclidrge (YSER M, mﬁgtﬂam}ela@é&dt&@egaeﬁr 8ot Py ACMLOIdde bR
4,864,022, JP(A) S62-149682, JP(A) HO03-4718 These cephem corrpounds show
al nost noneamtibateriaivel spevwakn acdvevi tvmoagalmhog\m wWhiatérihasabhéentoa
clinical concern. 25 The other docunents, disclosing the same types of
cephem conpRAfasacCeuficRL GemPPBitiogRafARtalninp e srreo| 1583 coyP@A}ldieﬁfleel 1985,
JP(A) 9 7 98211985 JP(A) 97983] 19 5.,.JP 243891198 A) 011983
IP(B) 653500 S8 Uy A/ PRLSI AN AT arsuRat MBCR B0rBisiI8g
W092122556, r oLRit At 82200811993, JP(A) 1575421 1994, JP(A) 101958l 1995, and JP
(A 101960l 1995 30 Anmong them JP(A) 478911983 di scl oses cephem conpounds
whi ch have 2 7 MAY 2003 an optionally substituted and 2 or nore N
atons- containing heterocycle cation at the 3-position. JP(A 155183l 1985
di scl oses cBpH@rrendpditinds whi ch have a 2 or nore N atoms-contai ni ng and

unsat ur at ed congensed. het er,ocycl e cati n at t ositi

document s) how@ ﬂfeggrcflge&oqm%dsipgeﬁ S Cc?pEISWCF 8%’%&&%% rgfens
cephem conp, &@Mhﬂgxc%hdlé‘é %'d%?&bqywquﬁ‘é L@i“éﬁﬁ %LmWeOHHdaéréﬁen@ba@%' tion.
Though JP(A 05685I 1985, equivalent to J. ) 0, 33, P2114-2121,
di scl oskss cmhmnm@memﬂby Thesewi flo gu seral dxmeqaaﬁeepwmlchumusmm}iwh 7Hideiph#ih t he
3- posi tion, ){) of the 3-substituents of 10 the working exanple conpounds
is |imted iseubstitated] with- ?eqlwrchmzmemmhmthw@qaque h%POﬁém} wighcenpound

havi ng an azo[ 4, 5-b ri di ni umret h oup at _the 3- po on i s shown
by the cheredr nbiavar erut S ognye e gileg, FongxiprlE the kRup -t he

[ 4, 5-b] - type, GRIRAUBES Haue QHJ:led@mc@?Hﬂ?In%ZCﬂﬁlrgélzﬂHﬂdés ®&P t4Qbslgag) 7-si de
chain. Nanely, the docurént does not concretély 15 describe a cephem
conpound atce\ﬁjShIrGheSSLﬂﬁ&ethﬂP I4$6(BJ653IJIEI(&°QdSW -1H2394), and cefoselis sulfate

i m dazh?][4 5- b] yr| di ni umet 8 /groug and 7-side chain with
ani not OadICsHB )ePIOﬂhe?%r NOPT/4Aag3pead ﬂeswednpthideiﬁepbptyeepﬁeﬁhude

SBEI’?EQS?;’%I%&B (GO Ab TR S G T e G So e i AR B L

inventors eﬁy(% 'SQSthﬂiSJG\S‘Ql yPEA)“ﬁb?Q*l@Q; ' ’Tﬂeﬁeueefthlaﬂlt cdlﬂf)(glgglécéﬁo(?ﬁaﬂﬁos%n
5-b] p I

i m dazo[ 4, yri dini ummet group into position of 25 cephem
conmpounds | eamset extreasdy aemaikbam\eltiealag&pegt MRBAanrchiek dals| ern ardiniddRSA
activity, and have acconplished the present invention shown below. (1) a
conpound ofcopherd.ormul a(l): 2 2 7 MAY 2003 RI~ S X OH N S NN N O\IE/ Rs
OrR2 O N\ .\ R4 ~R5 wherein, is. Nqr CY and Y i or hal oge

am no pr ot ec’J't\l- Other fipcugepts,” (%1§Clﬁ§’ﬂ‘1°oé’§n§a”6‘btt?'5‘?fa?qs§/ep§’68§fP’E“BcPJ%’EIdﬁ ovver

al kyl or opt,i I t I Ky, § S ;

nal ogen, - GRPRRE, i SUSe; 08 G ARs P Tt SN SRR VAT ver
al koxy, optmwléwsemtsl sy J43885198RKYIPIA) B7990/2983,00R{R)Y 65381991t ed
am no; 10 R4 is hydrogen, hydroxy, optionally substituted | ower al kyl,

optionally M&tlﬂtlﬂlﬁlﬂ@%pd\%@)&3<1§|8§1I],986pﬂP(14n)a307586$1&&§7t iWQ9 A 25 o6vefP (AD koxy,

optionally substituted cycloal k optionally substit
cycl oal kyl (M@éﬁms@yw@% wa.si&saﬁam%w%mwgdamé@ﬁ%mww%

A ky! - ot onarous Bemer Pk S AT CiasR) cof R bRy StbEe el oa

| ower al kylthio, or R~ and RS taken together may form | ower alkylene in

whi ch an opti onal HWMWMWNNW intervene; and a wavy Iine or
anti-isonerism or ereof, an ester, a pharnmaceuth Wﬂm
acceptable salt, a proggeg, or a sol vate t her eof (herein after

referred to as conmpound (1)). (2) the conpound described in abo 2('1)
wherel n X |s N (3) the corrpound descrl bed |n above (1) wherel n R‘ |s



(14) the conmpound described in above (13) wherein Xis Ny R is amno; R -

i s hydrogen, -CH2F or -CH-CH3; R3 is hydrogen; R4 is hydrogen, -(CH-)3NH-,
-, 30 (CH2)3NHCH3 or -(CH-)3NH(CHz) ,OH, R5 is hydrogen; an?-fm@xwgmy l'ine
means 4 2 7 MAY 20D3 syn-isonerism (15) the conmpound described in above
(14), a pharmaceutically acceptable salt or hydrate thereof wherein X is N
R is amno;, R- is -CHEF;, R3 is hydrogen; R~ is -(CHz)3NHCH]; R5 is

hydr ogen; d WRY Ysdd syn-J ri;s ( he, G

descri bed ?drﬁ%l gé@@g‘ﬁ‘?%ﬁdﬂ\ﬁﬁﬁgﬁﬁ?gﬁg g{hljf at e oly {éreoﬁgs_dr%o?l)eta%nﬁg? el%%l;@?(%’:?%e t he
conpound desgionbge the 2p¥siefonabPRAS 1)55183(108), divklosds THEMEM 8bmpounds
anti bacterial activity against G am positive bacteria including SA and

G am negat iwkichabhter iaa2 80 188 N hgomsnpatimicitke sard badaiurafedd’ confle ndridch

M CSO val ue against MRSA is 50 ,t,cg/m or less. (19) A nethod for
preparing theserasiplefadione ¢ thpSdresitiany Tiesaieoemenys, thoweysy, degsridn or
conpris%s reactinq}a conpound o Phe &orgula(Véh R~S X OHNS. NNN/ R6
M OR2 0°CO5 68%%thet®i FOHEFY LTRAVG L gPbup &5APE Re OMPEP Yy MBIRE 2B t he
same as defihﬂfigzc@r?@}’cﬁni\ﬁﬂm%ﬁ%\){qrgrogga"t‘tﬁ§|3t-pc¥sm5190f with a conmpound of the
formula(lV): 3 N/ R _ (IV) ~ N R4 R wherein each synbol is the sane as
defi ned above, Thulkawdd (hy 10p686MaB5 depudtdeit af.J. 28«20 hemeorgsmyng3 of t he
formula(lV): 3N/ R_(IV) N~ N R4 RS5 2 7 MAY 2~fl 3 wherein each
synbol is thllda?illas deflisstageabovecerien t hecooppomdsd dedoniibgd i nan
above(20) wherein R3.is hydrogen; R js_(CH, ,)3NReCl -]3 wherein Ra is H or
an am no- proteatany I‘B?BH’E)Q,{"* gRBUP §tﬁ%}%|r36§’éﬁ}‘2‘5 apy Of)t{“é?" Rérersiofal
conposiyhi 0 . €O . i ! o]
18y By Lo SRR B R R R D P AN B D s
conmpound deger iHeegkhen laiil, of cahpyend baving aA8midi24), 5680 )pwEilaosi undmhethyl
preventing or treating bacterial infectious diseases, which 10 conprises
admi ni st er igrgup a¢ dhp Gu g sitéscis Pravn hy dhy cbemidsd\an(el yvithout 28y, pi(y@Haluse of

t he conpound descri hed i 1) to (18) for preparing .a
conposi t i o &BPr ﬁg%ng' afanrZﬂ%/ﬁ'gg%iZggﬁrtg’BééWPg% havs IYBF‘“éﬁa}‘W‘Hﬁ Qut
the I nventi r & { . ar I |_Qw. i se
ront | oned, 5k e drier of JEED A Ehfhad Ralbhy A c et ot e Fa Rl ORI
nmeani ngs ( [Rkeribd iDrRephert) compsupd eftekaltly Ppeyitith, isapebdtiiuge Prefter ably N
Exanpl es of hal ogen shown by Y include F, Cl, and Br and preferred is C.
20 (Defi ni timidazei4B-hlpTHidipnotmethyhg gswwp of apd ot eCsild anichainmay wigh t hat
known in the preseqt field, such as Cl17-C6 al kanoyl (e.g., fornyl, acetyl,
propi onyl , ARPFYiRdIazaiery| | pivaroyl, and succinyl), C3*-C5 al kenoyl
(e.g., acryloy oyl i yil) N- r | e ,
l’T’heF%B}Q % hasaP:gerp dgglg'?ﬁia devggo nzg%p%e)@% %g%%oggﬁy of Wiold

benzoyl, napht hoy p-'t ol uoy an r oxy

het er ocycl yirgaaeyiyAl e@tiuni eXaoR!Ravef adtheiRSA alcery G Xppli®bls enduglytsol yl
3 pyrazolyl, 4-imdazolyl, 1, 2, 3-triazolyl, 1Htetrazolyl, 2-furyl,
3-thi el , clioxadaolsyl , 3-i sooxazolyl, 2-pyrrolidinyl, 3-pyridyl, and
4-pyridazinyl), CL ~- C6 al kyl sul fonyl (e.g., nethanesulfonyl and

et hanesul fonyl ), ©C6"-C10 arylsul fonyl (e.g., benzenesul fonyl,

napht hal engs. I -1 ol uenesul fonyl), substituted 30 oxycarbonyl
(e.qg., netg%§§%%$%fﬁg%3g398%nyl, acet yl net hyl oxycarbonyl, 2 6 2 7 MAY 213

trimethylsilyl qthfa%ys@rntaorilwentarsrreﬁmnqawﬁsmy{, ebiXyE atbdd , ot Zhat
2t ri chl or oet hoxycar bonyl , 2-cyanoet hoxycar bonyl ,

p- met hyl pheéntmogoatrionf/an pristazoldy pivdmoidicavnoreghylerohb on optherforgsitichohy | |,
benzyl gxycar bonyl , p nethxlbenzyéoxycarbonylh f-nethoxybenzyl xycar bonyl ,
p5 chl 8PobéapheB pEEnopadyileads 1 ProsHeAByP koAl sRAGHT UM g A¥5R /88 BBHY I

(Boc), and .2:;RpLopeny] ox r banyl ubstituted silyl (e. t I hyl si | yl
bnd 1 ert buddRRRTEERPE ARG e B mpRrhEl bho b 856 T Vbplndrari heTELS,

p- met hoxybenzyl (PiVIB) and benzhydryl (BH)). One or two of the protectin?
group, preferably one, may bond to an am no group. A preferred R~ is am no
in the light) atombeud®otielid braetwdn{lpd activity. (Definition of R) Lower

al kyl includes a straight or branched Cl1 to C6 al kyl such as nethyl, ethyl,
n-propyl, i-propyl, t-butyl, n-pentyl, and n-hexyl, and preferred is Cl.to
C3 al kyl, nore preferred is nethyl, ethyl or n-propyl. 15 Cycl oal kyl
includes C3 to Cr cycloal kyl such as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, and cycl oheptyl. Wen the above | ower al kyl or cycloal kyl is
substituted, exanples of the substitueng include halogen (e.g., F, Cl, and
Br), hydroxy, carboxy, cyano, am no, carbanoyl oxy, sulfanmoyl, |ower

al koxycarbonyl (e.g., methoxycarbonyl, 20 and et hoxycarbonyl), | ower
alkylthio (e.g., nmethylthio, and ethylthio), and preferred is hal ogen,
esp., F. The nunber of the substituent is one or nore. Preferable R2

LT T o M PN e —



preferred is methyl. 30 Exanples of |ower al koxy include oxy bonding to
| oner akkyl, such as 7 2 7 M-4Y 2003 net hoxy, ethoxy, n-propoxy,

i - propoxy, t-butoxy, n-pentyloxy, and n-hexyl oxy. Exanpl es of2 T dar2003
al kylthio include thio bonding to the | ower alkyl, such as nethylthio,
et hyl thi o, n-propoxy, i-propylthio, t-butylthio, n-pentylthio, and

n- hexyl thio. 5 Wien the above | ower al kyl, |ower al koxy or |ower alkylthio
is substituted, e | es of the substituent include hal ogen (e.g., F, d
and Br), hydro n%box fyano, am no, carbanoyl oxy, sulfanoyl, |ower

aIkoxycarbonyH

carb yl and et hoxycarbonyl), and | ower
alkylthlo (e.q. hylfhio a

thyl t hj o) ORExaanes of the substituent
of "optionally substltuned a ' clu above-descri bed | ower al kyl
(e.g., methyl and ethyl}R e§%£g%ed agzno protecting group,
and one or two of the s@3ti uent mgd) be /l ogate the am no. R3 may be
| ocated at any of the 2- to 4- poé*?@ons 1] lﬁeprrldlnlun1r|ng R3 15 is
preferably hydrogen. (Definition of R4) Lower al kyl and cycloal kyl are the
sane as the above-described |ower al kyl andRtycloal kyl, respectively, which
are defined for R. Cycloal kyl (I oner)al kyl neans | ower al kyl bonding to the
cycl oal kyl ,wlksdteln,as cycl opropyl nethyl, 1 20 cycl opropyl et hyl,
3-cycl opropyl propyl, cycl obutyl nethyl, cyclopentylethyl and
3-cycl ohex;ﬁil}ﬂHWICYE)Dalrﬁélleﬁ of halogen: al kenyl include a straight or
br anched to alkenXgﬁ hCh as vinyl, aryl, 1-propenyl, i-propenyl,
1-but enyl , 2-IBAERYIOT PIOIRGEERIRING net hyl | - propenyl, 2- met hyl 2- pr openyl ,
1- pent eRyl , d n r Y I the
sane as@thézggbh;déﬁégr¥ 4 g&égba E%gglggF?E% %%ﬁoEQWE eﬁﬁg§%ﬂh§l
above Iowemyabkubd | ower alkenyl, | ower al koxy, cycl oal kyl and
cycl oal kyl ome;%alkyl is substituted, exanples of the , 30 substituent
i ncl ude ond’ris yéyoganehbdro@wffbalelen gw@l@p)g)lys@héemedetﬂrbm@ alRyly MAY

et e oSBT B el FEBRTRY) <CRAEGRR e SIBRAEES, ©
CC(CH~)nCH%%HTL?E&ERbQﬁEHFH%n%BO optionally substituted am no wherein the

subst it uent met hyl, ethyl, and propyl), |ower alkenyl
(e.g., 16 ampAl s EyddogahKWHydeexd. opﬁyﬁmﬁr @wdtbtutécp%weal Kaxy captonylly ~
(e.g., tbutoxycarbonyl), éeroxy(lomerﬁf (e.g., hydroxynethyl,

1- hydr oxyetsupbtitetad plepat hgptionadly fso sbtlst@ddlowey(amnapkyhal(lxe g.
2-sulfonic a |do th am no(l.ower)al kyl (e. yl | ower

~ alkoxy (&MEstT ?e@galgyhoww%} SREpEkpd ¢ Fista 21 5 )ﬁjf‘@oﬁ%me 9.,
nmet hoxycar o) i.ni ng heterocyclic group
which is ng%?¥%ﬁé28%gg%m/ gyg?%9§€%¥e%%éFeyP§ g ll?'lldlnyl pyrroliclinyl,

pi peridi nylRS pyr hgytogen, t haihd keptibaall- @Qnétamwmngeézermypl bStighiflly Neans

an aromati c or non-aromatic heterocycllc group which contains at |east one
or nord5N atbatiutaddowpt dlsaay 016pGomgllSsdistitiiedd losm: lnllepd theig ei R} amd R°

pyrrolidinyl, piper dlnyl m dazol pyra | idinyl, plpera2|n

t hi azol i di r??/ el 69@?2 PY Aty Ormw@mﬁ}gﬁ(}m ipHY Bichr hABHPRANI Bete ) 2kt (shy

oxazol i nyl ,; I|nyI pyrrolyl, pyrazolyl, imdazolyl, oxazolyl,

isooxazolyl, thlaz , pyrldyl pyridazinyl, pyrinidinyl, pyrazinyl,

triazinyl, a madjamieyin,eahéls@zoloylantamnteeﬁgnamlzylmixahef e est, a9 ésteQra 20

aromatic group, esp., a 4- to 6-nenbered N-containing saturated

het er ocycl iphagmeogutserdly accentadile daltyh predigg, 08-a sahette dheneof (hqygin aftexdi nyl

(e. 0. - pyrrolidjnyl and piperjdinyl (e.g., 4- piperidinyl). Wen the

het er o@§cI n(‘:aygp?)ﬁ‘i)fe?%e‘%@baﬁt‘ioﬂﬁ‘gﬁ‘ &%arrpl es of the substituent include one
nor e of same or oup, {S). sel ect from hal ogen 25 (e.qg.

2 and o1y, BT Uil PR OB RS et hyt 001

hydr oxyet hys,, th%%n%)mrm%e&hﬁ,abemtm@hérmnb%i hlyiged amino (wherein

t he substltuent I's Tower alkyl (e.g., nethyl, ethyl, and propyl) or the

l'i ke), opti(@®ngel sorspdisdid ﬂwced)edalnbaammyl(lx whefeanrthd:}&Mbgsem deptiondlse. g. ,

met hyl and ethyl), |ower alkyl (e.g., nmethyl and ethyl), |ower al koxy

(e.g., nethehynhezhémweraHSD and propoxy) i mino(lower) alkyl (e. g

i mno hyl d 1- |nnno 003, hal ogenat e Iomer

(e.g., %I’I f(?)uaqgo?fﬂ‘h%’) fbﬁlqallni §/b°é(§t(é fihege it Rp % Wecffj%%l ol?ﬁl ’H} I ower

al kylthio (e.g., nethylthlo), | ower al koxyal koxy (e.g., nethoxynethoxy and

et hoxyet hoxy), Iomer al koxycar bonyl (e.g., nmethoxycarbonyl and

et hoxycar bonyl ), acylamno (e.g., acetylamno) and the 5 like. In addition

to those, the possible substituents on the N atom of the heterocyclic group

i ncl ude the above-descri bed am no-protecting group. R4 is preferably one,

t wo or nore of t he sane or dlfferent ‘group (s) selected fron1hydrogen

o, . . " 4




hetero atons) intervene. When the hetero atomis N, it nmay be substituted .
30 with lower alkyl or the like, resulting in that R4 and R taken together
formse 10 2 7 MAY 2Uf13 -(CHz)3-N(IVlie)- for exanple. The @st MAY 2003
compound (I) include an ester which is formed at the 4 carboxy part, e.g.,
an ester useful as an internediate or a netabolic ester. Exanples of the
ester-residue include e.g., optionally substituted C1-C6 alkyl, 5 C 2-C6

al kenyl, C 3 Y, l,s C 3-C 10 cycl oal kyl (C 1-C6)al kyl, op tionally
substitut ed tlé%(?ﬁ ﬁltﬁadqg%‘t%nonal |y substituted C r-Cl2 aral kyI

di (CG6C10) arg pit Bthpoddd (68 BEQ) i@ WoFBL(DY ivhe AN I@Li*afhtydfrbﬁe%d silyl. Exanples
of the optionally substituted Cl-6 al kyl include e.g. hyl , ethyl,
n-propyl, ngpuhylcompohntlydescribpérinydbovand) meHeexin R‘eadiydlwg/enbenpl{bnally
substituted with benzyl ox Cl-4 al kylsul fonyl (e.g., nethanesulfonyl),
trimet hyl sidupstitingddgwar eﬁkxj or gn oitionadlyds stitutrseNytontaining beterogyclic

nmesyl benzoyl, phthalimcle, SUCC|noyI|n1de benzenesul f onyl , phenyl t hi o,
di-C1-4§Ik¢F3HPno (e.g., dinethylamno), pyridyl, C1-4alkylsulfinyl (e.g

th If S ks | d
oo bonzyEhihd cohyBRRY WfortbEn 1 K80y BT WL dedh B Al 1 d
2,2,2-tri CfU;ﬁfoQ@llbWsumetxad@emMi ardfift YiowirhWlkylRmihé I @D ENZRY k@S W¥d),

p- mesyl benzoyl net hyl , phthalinidenethyl, succi noyl i m denet hyl ,
benzenesul fadkhylamsnhy lox phemiwmlbnauhytiwtadM 1-tdi éretdrybeneilndecdnthinifipe

above C2-6 al kenyl |nclud? g., vinyl, aryl, 1-propenyl, isopropenyl,
1- but eny I"Het hyl ary 3-nmet hyl and 3-butenyl. The

b | b{ﬁtéﬁlm%eterfcllc B85 Ret hyl aryl | hyl and 3-b | . Th
above cIoaIk cl ppropws, ohutyl, cyclopentyl,
cycl ohexyl g c%m?)(%l [fd p%é:?q%?rfgllﬁmve gy) wﬁgreut?)ﬂl 1S$&e é’%gve C3-i0

cycl oal kyl (@éy @&ealc&&{bo&ﬁ@kl\é&ﬁﬁb&l th ab&%CtIQFWH’GFBéEMBQWavyCNEé ARaRisydyret hyl
and cyclohexylnethyl The above C610 aryl includes e.g., phenyl,

a- napht hyl "i@mephkinhyl , and bi phenyl, each may 25 be subst it ut ed mﬁth vitro,
hal ogen (e. and Br)  or the | i ke, and such substituted ary

., F, d
el ddes. o @1 ths HATPOBHEASFOATRIL 1 SR r OpHERGES™ T %zb@vésman@n& ig
substituted G7-12 aralk ¢ y n
2phenyl eth ye r%en 8/‘i ? rttl)%lji/ llqu J)Légg%heﬁwg“)erglflkﬂzl ka }F?p e é(Ibeﬁsub dr?‘Ut ed with
vitro, 161- 4 iolﬁgﬂy sﬁﬁ)ﬁﬁltute@feltowyml\ygf ﬂnadﬂﬁ’dnaﬁl‘?' QabstREEJEYNrclettE'bﬂlig
hydroxy or 30 the like. Such substituted group is exenpllfle by
p- ni t r obenAteropycligrdubAR® 20088 dreehoxyd ehae yWavy PvB) means 8yn-isomerism.,
5-di-t-butyl -4- hydroxybenzyl The above di (C6-10 aryl)methyl includes
benzhydryl “@Autheheonopiurst ﬁ?ww&dhw ah%&l(&élbg’hﬂql?y‘f 1s fhdt RS igs it ed
Si | yl i ncl Lildel trlgrel ti%l %1% 1ona ert bcutv.x)éecij m%t N §en )ﬂa’lsg;?r )é%nﬁl‘e 5
“heE s caP P G ?f

Exanpl es of i drmaced i hcl ude
salts forngd hwmelnn%mnmybaﬁasn {Tﬁﬁﬂét%utgd[ gam ﬁmbﬂ&el%wek dﬂ_ﬁﬂﬂlﬁo aci ds,
or gani ¢ aci ds, basi ¢ am no aci ds, ?en ions or the liKke, i nner
salts. 2Examnllg&lroﬁy(ﬂ¢»een)mlhy@amnb lmaszm ppid dnid &y albsth fu ted talto (Gemgmbemd and K)
and al kal i ne earth netal anpl es of the organic base |nclude
procai ne, %CQDWEWI ﬁtﬁm%éﬂlmwﬁ& gm%ﬁzyﬁéﬂm@ﬁeapﬁﬁhwavy ine

et anol am ne, di etanol am ne, tris(hydroxynethyl)am nonet hane,

polyhydroxﬂgﬁ 385 W IT8™CARE N met hyl ~ gl ucosani ne. Exanpl es of the i nor gani ¢
acid incl UQ?3)hle\r&ﬁﬁﬂ&fdcpd@s%ﬂ)edmﬁcdﬁo‘o@r(@ﬁ? wherdid X $4N: 1§ adind; RAE T C
acid, and phosphoric acid. Exanples of the organic acid include p-tol uene
sul fon| c adiydrogert h@HgSIH 4hi- GHfLBH’.aGDIr dCHf, OHgF cRAG Iy drbgéof;IRfdr badedgenaci d
and mal efic _acid. Exanples of the basic am no acid_include |%Slne

argi ni 8, of#hlst f@fﬁzﬂénd(%Hﬁbﬂhﬂanéc%h(’é‘}@aﬁ%z)rﬁﬁ@}bm@ﬁm €tHaeP8n the
3-sid h f t h the.4- COO
o count are g RGO LAY, B apae 8 it BRGaeRBhind bty 15 Bepp 1P

wherein P S g.meLakyration or ester-residue, the quarternary 20 ammoni um
ration is Conbined Wth a counter ion. Compound (1) is preferably an

i norgani ¢ @yt shen®oepdURl @§sabibgdansaiolve @i 3swthbryih X &€ N R'a8 A0S} R? is
preferably nmono sulfate in the light of the crystallinity, conservation
stabi | i ty, hydnedenngCHhFpivarGiEe@ts;i Bhis hpdeodgaot B iinjhydirogene - (GHQaNHﬁOdI‘ ug
nmeans a derivative of conpound whi.ch_has a chemcally or

met aboBP cal(CHuddbrHoarH AL M@%ﬁ@%%%‘ﬁpw taélcathﬁh‘éf’r"ﬂdb%eu‘?%’é"f ly
active compound (I) by solvolysis or under physiological conditions in
vivo. A nmethod for selecting and prepariyng an appropriate
prodrug-derivative is described in e.g., Design of Prodrugs, Elsevier
Anst erdam 198. \When conpound (1) has a carboxy group, exanples of the
prodrug include 30 an ester derivative prepared by reacting an acidic
original conpound mnth a 12 2 ~ NAY 20p3 proper alcohol ~or an am de

o o B . o T o o



15 butyl di met hyl am ne, di benzyl net hyl am ne and benzyl di net hyl am ne; the
acid halide includes acid chloride and acid brom de; the m xed acid
anhydride includes m xed nonoal kyl car boxyli c acid anhydri de, mi;?d al Ehatl C
carboxylic acid anhydride, aromatic carboxylic acid anhydri de,

sul fonic acid anhydride, the active am de includes am de forned mnth

het erocycl i ¢ conpound containing N 20 atom for exanple. Exanples of the
active eSteExLﬂﬁﬁMQE rgani ¢ phosphate esters (e.g., diethoxy phosphate
ester and dl% enoxy phosphate ester), p-nitrophenyl ester,

2, 4-di ni tr qphee cRshAInd &yRAVFALIAYELOS (£4), a%@rhﬁ%e@ﬁ&dll’y‘aa@d@bgﬁﬁg @ﬁlt’
|ncludes esters fornmed with aromatic heterocyclicthio conpound (e 2 14
2 7 MAY 2003 hydriath theheof ebémin X {ERE; Rbizvem inea & i o rC Hely, RJ’elsd@rdlrogr,d: (th
usi ng an appropriate condenS|nq agent, if necessary. Exanples of the
condensi ng iag z)aMHM}&eRelghy wwndﬁegl@h@h@wllem pedRs gy edsomerism.

N - car bgnyl dj.i m dazol e, hi ocar diji.mdazol e

N- et hoxgcar(gé)mt/}i1 ¢ SOmPRER{. cfsﬁl-'lglehfﬁr?c)m)' & rrbh‘ﬁs?)ﬁB Hate 8x\ichyeFatde,

al koxyacet y gﬂﬁf 2- chl oropyri di ni unmet hyl |od|ne and

2-f1l uoropyri di niumret hyl iodine. Exanples of solvents used in the reaction
i ncl ude et hers the .compodindx@swribbdFin dngt sy hedwee(l) teris)buinikresitawsehher,
and diisopropylether), esters (e.g., ethyl 10 formate, ethyl acetate, and
n- butyl acewditeyrteriall @grewdy eagahypelr &rambmtl(ve lgpcfeda ahbbnbmgatMB,Ba and

chl orof orm_ and car hon tetrachlorlde) hydr ocarbons (e.g., nhexane,
benzene, @HﬂFbPﬁEﬁEYe amied¥s (e.g., formam de, N,N—dinethylfornanide

I A LT o U L L N R X

dInEthy|SLHuQMﬁﬂﬁ-w§Qd wat er. The anmount of conmpound (I11) is usually about
1 - 5 nol, preferably about 1 - 2 nol, per conpound (I11) 1 nol. The

reacti on mey9osd meethol dor Drﬂpaatngathmtommntdal%&ﬁbecbnedmreibibpvabbub (180 to
50C. Compound (II) is prepared, for exanple, by reacting a conpound of the
20 fornul a {hifk )’OmPEF\PSgreRICVmﬁé‘ CPP’IPO)‘n@)" {reraMRs is a | eavi ng group
(e.g., hydroxy, hglogen be d, car banoyl oxy, substituted
carbanoyloxy aq on n ester or salt t hereof (hereinafter referred
to as conpoung (1 zo[4 5-b] pyridi ne 25 conmpound of the
formula (1~ 15 2 7 Y 20 3 N~/ Rs N~N R4 R5 wherein each synbol is
the sane as defined aboye, Breof @ﬁerelnafter referred to as
conmpound( 1 ~). Conpound ORF epared according to docunents (e g.
JP(A) 60 5 231684 and JP(A) 62 1 . Exanpl es of the acyloxy in R'

nC! udgsacShoxn L QLOREEL 0, BHGRL B N peRULY LI O o PiatElAN Gy, and

3- oxobutyl yl'o 165 0 ove su car anny

et hyl car b@mké}xur a@mtl\éhbkéwmuhyb@ﬁf)mwt%xor&m(mbes of the salt of
compound (I~ |ncfude |norgan|c acid addition salts (e.g., hydrochloride,
hydr obr omat e, nitrate, 10 and phosphate) and organic acid addition
salts (e.g., fq%na aceh@he trifluoroacetate, ne thanesul fonate, and

p-t ol uenesul f ona (th 2) Conpound (1) is prepared by reacting a
conmpound of the (~ RISNSS X OH~-NS NN/ R6 MOR2 O COO 15 wherein
each synbol is Phﬁ/sane as defined above, an ester or salt thereof
(hereinafter refeéﬁed to as conpound (~) with the above-descri bed conpound
(I ~. Exanples of Salts or esters of the conpound (~ are the sane as those
of conpoundvhekdin BictEeymlobsisothe dawents defenbd abdvie foblagkioby apsionhe sanme
as those used in the above-described Method (1). In addition) conpound (I~
may be usedeprodert®®. a sol vent. The ampunt of compound (1~ is usually about

refera ab u <. 3 eq, nol, per conpound (~. The
Foncti 81 Z%s’hg ’PK}°%‘E oGrimtadyli %06 ™ 5 Doy 20p3 100C,
preferably abougrlQ 380C mnthln several mnutes to several hours. In the
process, a rea h/nedlator mat be added, such as iodides (e.g., Nal and
Kl') and thiocyji;%gg(e g. rvyodlun1th|ocyanate and potaSS|un1th|ocyanate)
When Rs is hydro theg reaction may be conducted in the presence of
vari ous 5 phosp B~Eonpounds according to JP(A) Kokai S58-439?9. (Method
3) Conpound (1), grovided R - is not hydrogen, can be obtained by reacting
a conpound of theRFornuIa(VI) -XORL~11 HNSNNN/ ~N~N~ROH OO0 COO

N~ "NR4 ~R5 10 wherein each synbol is the sane as above, an ester or, a
salt thereof (hereinafter referred to ag conpound(Vl)) with a conpound of
the formula: R20H wherein R - is the sane as above, or a reactive

derivative thereof. The reactive derivative of R-OH includes a conmpound of
the formula: R-Z wherein Z is a |eaving group such as hal ogen,
nethanesulfonyloxy, and benzenesulfonyloxy 15 (3 1) reactlon u5|ng R -OH

- e T Y 1 o - .



dehydrating agent. Exanples of the dehydrating agent include phosphorus
oxychl oride, thionyl chloride, dialkyl azodi carboxyl atel phos ”@“ ?dﬂé’ N, N
di cycl ohexyl carbodii m de. The reaction sol vate includes e.g.,
above-descri bed 20 et hers and hydrocarbons. The anobunt of conpound R20H i s
usually about 1 to 1.5 nol per conmpound (VI) 1 nol. The reaction
tenperature is usually about 0 to 50C . (3-2) reaction using R=Z R=Z and
conmpound (VI) are reacted, .if necessary, ip the presence of a base. 25 The
reaction soVVHtEse? y&ﬁ@’lés. bt?e)sat%"ea%lﬂé@’é‘i‘ a¥ei bed et hers) esters,

ke A R

ket ones, n wat er. S “Por’ ‘exanpl e,

al kal i gtgzb}% NR{CH Swhe Nax G335 %H%?&mi&ﬁ%)ectﬁl&ﬁ&ufnﬁﬁﬁhsh¥dr oxi de

(e.g., . The anpunt of R-Z is usually about 1'to 5 nol per
conpound( VIbydkrogex,. The reaction tenperature is about -30 to 100C,
preferably about O to 80C. The above-described conpound (IV) is known or
new. Evén WRéhatmearantasgtisal conrposigiogewhiqh congainseadiompoyadsdaschidsil Zed

t hr ough reactiotnré{welh En to a person skilled in the art. A

repr esent atiVe AN EE Y ¥ §fdwn bel ow. (Method A) N~/ Rs N~/ Rs 1 ) Base N

\'NH 2) R4) k3 y%%sli;ﬁ@ajfmoﬁésé Yé ha 5%%%@&;@@%&4 %ic%%nfe@gg{aﬁcgg{p%my

reacting conpoun th RAX e same as above,
provi ded RAleséribed iddanXofiabove (Bavi(Dg).group (e.g., lodine and

met hanesul fonyl oxy)) in the presence of a base (e.g., NaH and CsC03). The
reacti on cdR4hi seethed donpravestingmicireMing baotsniad infeativhpdiscosrs hieh R-OH |

clial kyl axodi carboxylate /. phosi ne. The reaction solvates include e.qg.,
Che” ababe. HoSURTI5ad S RerteiaR S b eaceReddn oo timser &buec1Bs about

20 10 1o0zpRL! o Al domahoti fedePinshin aT0DrABLA) CRQBPRUM LN IRY

further be chemc led to ot npounds.

shown bel owombBsitich forMAY¥ adh KBtiBafariNbaghas. CHO R~ ,1 N NHCHO N N (Rs=H) 3
34R Ha R CCORs RRRi NR..~. i NC~1 HRs-CCOX. | N~-Rs NNz N
XCN R3 ~~NRACOR Rs Ra sN _NH., -----~~~-R "NNR3 RN s RaX ~~ ~~R ~R3 Ra

~I NS " ~NNR | ~~ N NR3 | 3NHMe F ~, NH | i~CO3 --- ~~Rs ~\ ~ NI
~~N N~ Me NPyt Me ﬁoaégwy‘é‘%e%éhﬁ?egﬁﬁé’é‘it%‘e) 19 ,2 7 MAY ~ (Method 4)
(Vi1 er o DroreeFrhaerd,or axplaial® S PRI e gl 00
~N~N S ~~~ ealt¥d té\hf_r, Y)y QsBf br s of hbfRer, RaCPmmon meaning.
(Definition of X)
X is preferably N or CH, and more preferably N. Examples of halogen
shown by Y include F, Cl, and Br and preferred is CI.
20  (Definition of RY)
The protectiné group of protected amino may be that known in the present
field, such as C1~C6 alkanoyl (e.g., formyl, acetyl, propionyl, butyryl, valeryl,
pivaroyl, and succinyl), C3~C5 alkenoyl (e.g., acryloyl, crotnoyl, and cinnamoyl),
C6~C10 arylcarbonyl (e.g., benzoyl, naphthoyl, p-toluoyl, and p-hydroxybenzoyl),

25  heterocyclylcarbonyl group (example of the heterocyclyl: e.g., 2-pyrrolyl, 3-
pyrazolyl, 4-imidazolyl, 1,2,3-triazolyl, 1H-tetrazolyl, 2-furyl, 3-thienyl, 4-
oxazolyl, 3-isooxazolyl, 2-pyrrolidinyl, 3-pyridyl, and 4-pyridazinyl), C1~ Cé
alkylsulfonyl (e.g., methanesulfonyl and ethanesulfonyl), C6~C10 arylsulfonyl
(e.g., benzenesulfonyl, naphthalenesulfonyl, and p-toluenesulfonyl), substituted

30 oxycarbonyl (e.g., methoxymethyloxycarbonyl, acetylmethyloxycarbonyl, 2-



(I~ (wherein each synbol is the sane as defined above) Conmpound (V) and
pridine derivative (VIIl) are reacted to give conmpound (I X) 5 (Step 1),
then which is cyclized at the 3-side chain portion (Step 2)2 7t AAgIRE
conmpound (I) (see, Reference Exanples 31 to 33 and Exanples 29 to 32.) Step
1 reaction may be carried out according to the above Method 2. The 4car boxy
group of compound (1X) nay be protected when N+ of the 3-side chain is
o ned BRI Shak Aiuoll®, ©Y Ol ARt GRo A BB e &

conducted in nce of "an aci acl |nc?ude

i norgani ¢ agjcHfrbétnd I#QL 1H2804 and@2R Hm kdd PalLEnyBHd

nmet hane sulfgnatre) a)r{lydcaorglaynlc gglmds 2%”5“ g@zﬁgan% YQ!) P’rnelﬁlgrred
i's H-SO ~ fmeéthohgpleinekgdcarbeumd|p- d@ioerhtehexylchklﬁmy]I'he beiydrgtanbengl, t he
acid-treating reaction is about -20 to about 100C, preferably about 0 to
about 30C, Iaﬁ@yth?ezyleamarbnnxh me is separethonihenedexyamrhendeveral hars.
The reacgtion, so s in ud acetic etate, tonitrile,

acet one® diSHA™A ’Vé A ?‘tr%{’ﬁdz 8¥¥°§‘h§ﬂ%’d’fﬁ§‘é¥?‘é’mfﬁ?n | B0, Bnéf er r ed
enbodi ment i t m Q- pr [ r PVB
and Boc) or P{;rok)gﬁ%ﬁkg 5?%’?%&.%‘%%8?‘3"38 hﬁlﬁ (QPNB)& lﬁgghdpgldg %%?I )()%rcan be
depr ot ect e%ut;lauﬁ’émgrnsﬂﬁ) toel abauealeﬁcshbmaﬁ&d QARalkyl feRCt panahogneHpyIsuch
as amno, imno, 20 7 MAY 2p3 hydroxy, and carboxy nmay be protected by
a net hod \NE(PMB()mmemﬂB'kerll(B@DbeOsi@ns tandf tife pretresisgryowiepratsdlednaf t er

t he reaction. Co ound (I) shows a broad antjbacterial spectrum and so it

can be used™fdr Od’rde%ﬁ‘tni ABRG SEPRRt | MPreEaTR & (8. agmnoh’&’nﬁ}?‘Fs)h“PBro V&ei ous

di seas§g Cal 31% Cpe¥ ‘Eagagn genl c m croorgani sns, such as respiratory tract
i nfecti'on an i 10 “GrT ry tract infection. The characters of conpound

(1) incl uqu@henﬁ‘l&ll bpweNg points: (1) excellent activity against

Gram negative bacteriunms (2) excellent activity against Gampositive

bact eri uns 10 Lo@jerexkyl inehtdeact stvaight agrarsthed®l hiccCh hikylsesh at ardth{,
aureus (NIRSA) (4) excellent_ activity against Pseudononas (5) excellent in
vivo dynani¢¢BYl Birepeppldorroay lid-Ribehipabilomd pdwgyhiarsl Reefssnd inkd tgood
tissue trar&ol g{l/aﬁ'o% Pre&nggaqg “(ét%“g{lbs tﬂfr)lt | iable to be netabolized, thus

Or. L-DEO L.
the urinary rec non- e hl%fh 15 (6) excel l ent in
wat er - ggl ubi | |dy)élcﬁ1mﬂylsﬁfc¢ﬁd/escgmuﬂd c(ylzboanesn hehoaawmopfop@ar@&lamw
admnistered in a formof injection, capsule, granule, or the |ike, and a
preferred fcgchwpestylmse:dxnherml a‘lihbcle:aaheptylbsage can usually be varied in the
range of about 0.1 to 100 preferably about 0.5 to 50 ng/kg, which is
adni ni st ered Ahegshe @b Pwﬂovcﬁrvalé%ﬁs czeloa?kmeeegbamwecrhe ﬁ@ééh@. cally

acceptabl e carr nj.&ctJ ons, i el udepn distilled water,
physi ol ogi ¢ ga %uneé1 mcgudeH%ai SGs {rfg ige@nlts gluch) ghsydoas sca]r oxyprepar‘l n?

capsul es, ghany| &ﬁba%‘}ld)@bEﬁﬁ‘am‘é'&h%w@hé‘l&%ﬁ@a‘%b&ﬁ' (b )o. ARE@RLFRIBoRA riers
can be used such as excipients (e.g starc | act ose, sucrose, calcium
car bon&be, amall ctihoxy plrbsplibt éwebiahkidtisio( &.gj, ,mesthatuhlm dudleitlayl t12i5),gamd

car boxymet hyl cel ] ul ose, hydrorhypropyl cel | ul ose, e/st alline cellulose),
and | ubri caieferred i§. halﬁ&%é&??u s?éaeaeebert%tés S“Eitl uept s RRODTPZE Exanpl es
are shown bel W {eg-/‘ﬁ? I at 5‘9 h fovenM'md o&&onlally :‘Elblsst1§ugeﬁa}c)(v%r glrl]{yb

exchange resi Fstibl schu

=i sopropyl (s gt CHB @H_FGCH' Q'E'Iaylan'é_! ¢y ch)= aﬁ'ﬁtd?%%refeﬁea%'lowét hagel ;|
- PrOH = isoprop anol "; ="ace tic acid ; AcOEt= ethyl acetate | EtzO =
di et hyl et hSDbStl’Nﬁ@ﬁ\hﬂﬂhdﬁﬂDgém ittg.,; CNeROz Thei Wamyretdeame“ OX®/Fpreferably

di met hyI formam de ; THF= tetrahydrofuran ; Boc = tbutoxycarbonyl ; PIVIB =
p- met h@Ry bareaps synenomebenkﬁycqhﬁw amidgkopgbppeinesul fonyl 10 Reference

Exanmple 1 N>" NN12 To a solution of compound 1 (Aldrich, 1
775 ny, ?Bﬁﬂﬁft)‘oq hfgIQF 8 m, was added cli -tert but hyl Bi car bonat e

(herei nafter sEe(flmé,rlgg fRal%Sen ggaghgg 1(B,@3aM . !.1eq) under ice-cooling
and the m xture

owed to stand’'at’ 15 roomterrperature over night. The
reaction m xt @xa@miAss 6VRRErailed] iHtede tledibad lpwes alky dithetitor B3t andred
oily residue was purified with silica gel chromatograph to give corrpound 2
(1.16 g, 8b%£erﬂdle\ﬁe(l@IiDCIs) ~ : 1 71 (9H s) 7 32 (1H dd J 4.8 ,.8.1
Hz), 8.28 (1H_dd, J = 48Hz)866
(1H sPO 20 | Rxamples &f le}’fﬂ alé‘i%mcz‘gdvg)xyzmhna_?tmIOWﬁﬂlkY&e%}B’h 4%77,
1531, 1506, 1403, 1370, 1156, 781 . Elenentary Analysis as CiH aNsOz 0.1
HzO calc.: C59. 77 ; H6.02 ; N, 19.01 found: C,59.55 ; H 6.03 ; N, 19.35
(%9 25 Reference Exanple 2 22 2 7 MAY 203 M N> 1) NaH DVF \ ~ N N-N 2)
Ml NNN-N1 6 ~ M To a solution of conpound 1 (Aldrich, 920 ma, 7.7Z
maiol) in THF 45 M, was added 60% NaH (340 ma, |.leq) under ice-cooling
and t he mxture was stlrred at roomterrperature to 45C for 1 hr then Mel

~N =~ 1 o = N 1 . o, o



IHNWR (CDCls) 8 : 1.59 (3H, t, J =7.5 Hz), 4.38 (2H, g, J =7.5 Hz), 7.25
(1H, dd, J = 5.1, 8.1 Hz), 8.06 - 8.09 (2H, n}, 8.16 (1H, s), 8.42 (1H, dd,
J =15 5.1 20 Hz). Reference Exanple 4 Ms CYi N-Boc N Boc N 1g7~wm N
N NN Cs2C03 / DMF NN 1 16 17 N Boc To a solution of conpound drich
3.3 g, 27. 7 nmol) in DMV 28 m, were added conpound 15 (9 g, |leq) and
caesium carbonate (13.5 g, |1.5eq) and 25 the m xture was sti rred at 80C for
2 hr. The reagtion u I 10, 15 ;and
extracted Wt 05?{1et‘mo}&Ac&W’i’{’reﬁ)r??ro‘{yc)r%g)aﬁ?‘éy r“a%'%ty% \ﬂ/ﬁghédex%}f’f%d over
nmagnesi um sul ¢, ;18091 E¥AROL 1AL DAL AL %H'Mozﬁﬁldl?ﬁte%é‘dﬁ@loﬂ-é}eal'k??'ﬂr‘dﬁ was
purified with silica gel chromatograph (CHCl a OH = to give
conpound 1%s(@eéhylghio3®tiylthiv, t e rowonyol ioprogiykhid, | abetyafldo,c(nnmtmthirﬁ
(1.19, 13.7 % in the polor distillate. (conmpound 16) 1H NVR (d6-DWVS 0) ~ :
1. 39-1.4 3ndoMhenylthip.43 - 2. 47 ( 2H, nm), 3.52 - 3.60( 2H, m, 3.83 -
3.89(1H. m, 1H, br

H dd J =4.8 8 1 H) , 8.14 (1H dd,
J=1.5%8. 1 ﬁggen 94'1‘1?01‘1% 088’” aﬁ‘ (‘%.W@,r ai‘f%‘yl%l‘)}”ee?lﬁ’djlﬁlilﬂ?ls B‘r‘é‘ﬁ“ﬁ“ﬁ(ﬂl:

(NUj ol) cmy 1 9. 249 6 1132, 7 775.
El enent ary %;jg%rlgt gftgg%ubl’-é ‘K?a%zmjc Pﬁ' hg[%,"éﬂ.%%?"; F Jeé éBd éﬁ dgg‘{yf’ ound:
C, 62.18 ; H ﬁb Md %o YrtcR650% dsull fam it MR (L& Ghonyl: (e.g.,

1. 41-1. 44(9H, (r%)@ c% 5 (2H, of)rs§ 365%1fl .88(% oE 3%H °’E’;s)(e 7.33
(1H, dd, J mretho8yca8banylzind eShQQYC@ﬂH;n)dH anjl h)MatSalk&ltbld-lz@ g., 8m4t(yithiodd, J
= 1.5 3.6 Hz), 8.52(1H brs). IR (Nujole) cm 1~ 3110, 1670, 1596, 1577,
1243, 1168,2n{ethylthi). Ref erence Exanple 5 N \ 1) NaH NvNH 2) | ~COOEt 20 1

(5. 110192, Bombe) IR BhEohin o saeo bt bRl TR oduge thee

i ce-cool i NnGhbhe Nésatmmrakan@b hen &yt Uhe e\r/ﬁ§1)serdcr f}ﬁdal@dveft{&@hbed
tenperature for 15 mn. The reaction mxture was cooled to -20C and et hyl

i odoacet i ¢ aatiebatretdcid3gmiup, ind5neqy twasofatidet b6 tudrds et ay, bé heatédhen

m xture was stirred under ice-cooling for 1 hr. THF in the reaction m xture
was evapor dhegminder reduced pr essure, to which AcOEt was added and t he

m xture was hed ted ri The an er; MAY
Zpp3 was isov%lié’day }é\nr over gfntteﬂsrdqufrtrosup?m%é)gs %ﬁ%ee l]tm mrlﬂ%rRF educed
pr essunre, a@q,rgfgrhf)] cwot,pn silica gel chromatograph. AcOEt el uted conmpound
22 (2.31 g, yield: 26%9%) fhen ?% MeOH / AcCEt el uted conmpound 21 (4.67 g,
53% . 5 (cdPpfiniwodf RYPH NVR (CDC13) 8 1 29(3H t, J= 7.2 Hz), 4.27(2H, q,
J=7. Hz)5102Hs)7281Hdd J=8. Hz{)7761Hdd J=8.0,
1.4 Hz), 8. 49( iﬂweaa sd%dscycwﬂlkrlzayeshﬁmﬁag)thrR Pyedasyibegilowen glkyl

55, 1499, 14 20Q, 1365,,] 9510 npoyng 2 2 29 H t,
J=7.0 Hz), qﬁf r‘i’JsP? ég‘%zv lﬁé"q’o%‘(e Ar?fl “3‘“@%%@%@"’1@ %e’éaﬁ '8 Hz),
8. 1(1H, ddpelrd. Q’we} ﬂklj'?l)on&nylfolkhe 2¥elo8L40( é‘aféh Qﬁl,cyd}oﬁt/bﬁ)ylﬁaeﬂhﬁz)l IR
(CHClg) cm 1:1749, 1500, 1415 15 Reference Exanpl e ~ NH2 N~ n NON
COCEt  EON" CodbiMeoryle B3], T ceclemtopyimrapel, cgdupotyisi2khyll cp3ppdiyptepthyl andveOH
5mL, was added at roomtenperature a solution of 30% nethylamne in MeOH
5ml and t h&-tickaheralngaBystirred at the sane tenperature for 10 min. The

reaction 20 m ture conc nder r.e d

comound 23 (054 HBL P E R B e R A L S LB By oy
4.5 Hz), o @%é%'rh 1Shr 171 baydd.prd b2 td¥y); 2bufShHiH- Bitsnyl, 2. 82(1H

dd J=8.4. "1 a4 tr) TRONGH ol)C bt 171670, bl S1RH) 2ok E‘ilanp le 7 26 |

MAY 2pp3 Nemd¥iipdH - ﬂxro’b)enbdaH E)nek/hﬂsNHBq)en% 1-PeiNepBoand4 Z\H&ekerﬁrb,cl—ma{l\lvN 25

To a solution of corrpound 1 (1.85g, 15.5 mml) in DWMF (15 m), was 5 10 15

20 add@d 60vsfEred(i5.981g, |.1eq.) in Na atnosphere under ice-cooling and

the m xture t|r ed at room t e To th e tion

M xture was a i‘arr,ﬁar St 3R 6 ALY erassp ot OhB, o BHSEEN ) ang
t he m xt ur epmnas strrred at 35C for 20 hr. The reaction m xture was
concentrat ed ‘under reduced pressure, then the residue was purified with
silica gel chrygahogsaphoft ehdi stdveolawNAlZE, (13wké &lkedHPP) loweamaBiak)
elution and conpound 24 (1.14 g, 27% from 7% MeCH / AcCOEt el ution,

respecti velycloflkytpandd Fclha)lklldoneRalX13F subdtingedH, e‘sﬁmplzs 112(’2Fhe m,

3.20(2H, m, 4.27(2H 1, J=10.5 Hz), 4. 79(1H. brs), 7.25(1H dd, J=11.7,
7.2 HzP0 7Sveitmenadml}“‘floner)or1m8rq-rz§am%Oszlifﬁrerst) aSOSIQQSELPPIBBEf fom o 15
Hz) | R(CHCL3) cm 1: 1700, 1490, 1160 (compound 2 5 ) 1H NMR(CDC13) ~ : 1.46(9H,

s), 2.10(2H, n), 3.12(2H, 1), 4.40(2H, §, J=10.2 Hz), 5.30(1H, brs),
7.27(1H, dd, J=9.9, 7.2 Hz), 8.10(1H, dd, J=9.9 Hz, 1.8 Hz), 8.12(1.H,
s), 8.42(1H, dd, J=2.2, 1.8 Hz)



| RCCHC13) cm+ 1: 1700, 1495, 1160 Reference Exanple 8 N~ \ 1) NaH NvNH 2)
MsO~-N~ue 1 Boc N~ \ NWN~-N Me Boc 26 N -(+ Me. N~.N~N Boc 27 To a sol ution of
compound 1 (4.15 g, 34.84 mol) in DNIF (35 nm), was addeda/&%%lg@a(ljs g,
1.1 eq.) under ice-cooling in Ns atnosphere with 27 2 7 stirring
and the m xture was further stirred at roomtenperature for 15 mn. To the
reaction m xture was added a solution of nesylate (10.26 g, 1.1 eqg.) in DW
20nl and t ] : (R t The, [ j hxhure
was concent él’t"r@ ’&rﬁggyﬁ?lg?ﬁlgggggtregs%g?%g? L%“#e? ﬁIeH t?heesglll Gél%ﬁgﬁs‘! %qﬁger%?l ed
with silicatagl ¢hépyRIRINEDHHLOHINTE) CONBRYNGdoder( 54, OF 28% dyom AcOEt
el ution and conpound 26 (2.90 g, 29% from 6% MeOHI AcOEt el uti on. (conmpound
2 6 ) 1H NICORKDECCE)(NH,) CONFS{ @M1 ts)3), ddtibd@My,subptitite85@dhp wiereidh h3( 2H,

t, J=6.8 Hz), 4.22(2H, t, J=7.0 Hz), 7. 25(1H, dd, J=8.2, 4.8 Hz), 7.74(1H,
dd, J=8.2, sEbatitwentis lewennkyl (&g, gaesbyliethyl ang=ropyD) jloweraykemylceigy;

~ 1: 1670, 1480, 1465,,1400, 1380, 1350 d 27 1H NVR 13) ~
L uCoh  ReIDo PBAIRSE e go RS Sl fkox b ORI G b
J=7.2 Hz), 7bu%§§§c'ﬁ'rb%lh‘,]E?clgoxyﬁlg%:egz(ﬂliiﬁ;l@%é),lHlycg'%c_b ;gély:},’ 1hfirbRyethyl,

Hz), 8. 15(1H, s)7, 8.40(1H, dcl, I"R(

~) cm 1: 168 lantic@hidiRyd 884), 13aHokef ecahory e mhlkyd Og.- FsBfenfBHach= ~N. ~
.Me OHC-NH NHZ CHC Me NvN goc 28 29 26 To a suspension of conpound 28 (5.76
g, 42 nmol )oxaﬁdlydbrqjomnzgower)%ks(l8.(Q-g-,g,2-F_ﬂ_mt;x@feyhsilﬁ,rrbMyl—eH@xcfhl(@gi,de
40mlL, was added an jce-cool ed m xture of théldgne chloride, 20mL ﬁmd AcCH
60ML at - 10€SthedEr e LOXYr FRG PTPBOTRI LY ShadlKouuey Par Holeathe MAFRP TGRS | ex

(4. 44 , q i e Stir : r,1 hr.
The o agni &yl AEate Tl KRR S R Bl ARG IRERIL Wbl ey ™ ey
MySCa, and HeliE @Mk @inasteberdble Fseadtiath i sHEulidinylNEpE Aaidiuep yasylirthei ed
with silica gel chromatograph with 10% MeOH | AcOEt to give conpound 26
(11.25 g, 98¢ . The physical data was identical to that of Reference
Exanmpl e 8. 28 ZNI}C VAY, @g Ref erence Exanple 10 N~ ~ + Boc OHC~NH OHC- NH
NH2 28 31 BH3 1B Necop tipRRfRe BFOCYAICTRr O PSE M A1 G OB BN A T 9B AHS . 8 g,
64. 16 nmol )bg?%%cgﬁgp%‘ﬁ%g wHicB cq)gtzgilg 2% 18ast bnk o?qnare'lﬁ.a @)%nﬁlﬁ&ﬂdna\f\as

added AcCH rane-pyri di ne conplex successively un

i ce-coabi N 3R kit (@) Xéubheadase Slinyl eply:ablinRGM b HEPRI a1V IR idhldilyl, The
reaction m xture was added to an ice-cooled solution (91 m) of 28% ammoni a
wat er and AvOEtolididel sinerptingl, Tihéazplighdmyle bwgeotidivad, seyapkeleay!, whibed
with a saturated, _brjne, .dried_ over Ngs&, and concentr at ng under re[\%ced
pressure. TRYPGSLAYhedaealinyd watezobmvlhi ednideeelinyl) | @Xrpdyl cmysaerldyr aph

with 10% : I g 9 i cal
data was :Vgégr%%lézga ﬂg%a%ﬁ}éltg loﬁxgg?iggﬂgggﬁ{éﬁrg(@lﬁ pﬁé&%ér:ie %é)vé%ﬁg%{%l’ll N~
\ 1) NaH N?y&a“ﬁ%'\iﬁa%)nﬁfﬁh@zaﬁ, I AENNICSInEL 3 t8261yBOPréferd@d 15aHdnTo a
solution of compound 24 (1.14 g, 4.13 mol) in DNIF (6 m), was added in Na
at nosplRér e aBOSANalIgro0p.2&pg, a K- be§:hembdrad-ovinkainizg sasirgtad het@retycioom
tenperature for 1Q mn. To the reaction mxture was added_a sol utlj og of
bromi ne cofdwmauqtasazegidiyhlesg, '%‘?“%WIQ:M}?II Rl fene: P BEEPRURYY:
stirred at r re . f Lhroay then 60% NaH (0.17 g, 1 eq.) and the
sane brom r?él(agiopﬁ*%%gﬁlgfl%%ggl é)?f)?%lg%yl)\i\ere added thereto at roomtenperature
under stirringVAdH tWe Reterdelicegfoiupoiy SibstittR MakaRPWLOf tHY QuBstifushtir e of
ice water and AcOEt under stirring. The organic |ayer was separated, washed
wi t h wat er iscidda omatar atoee obthesasucee diffarehy grouy (e)d seleete dMySBah alagen

concentrated under reduced pressure. The resjdue was purified %g 2 7 MAY
2003 wi2Ph $¢Bicd gad G .orwdseraphydoexy(oeenalkne ¢ee). thy dgpanedibodnd 32
(1.26 g. 70/.))...1 VR 13) =~ 0,5 7.9 J=7..8, Hz). , , J=
7.8 H), 19‘18%%9%% aé%‘i‘iﬁ?"ﬁ?fhy}s’: QBE‘%P&%?%??“%‘F%%ET&FO g‘?’gﬁ?&,(e@gfﬂé%
(21-1, m, , 10k ) .5 7, H, e ySoitZhe Tkef5( 1H,
dd, J=7.8. Széfb%%%ﬂ t ks é%?%f“ﬁ?, (98?59]?%3‘,(’11 acf,tggl‘:f]ngl, opf! ﬁzcﬂﬁ%efere%ce
Exanpl e 12 optionMIH2QDb & tu¥e tve Ar S K erein theHubaei tieiN-ie. 82 nBabyBand
Compound 32 (1.26 g, 2.9 mmol) was m xed with THF 6nl, AcOH 3ml, 10 and
water 6 nl etlayid lower alkytl G¢.8., Wbt and ethydl, lewomalkenpér-at orechdon e8®xyi n. . 15
20 The reaction m xture was,_ poured intqg ice water /| AcOEt w.th stirring.
The wat8r [EaflePToRAXYdegHALL ,e’i)hé}#lahi(%'ﬁ"mé@"éfﬂ?%@ﬁ’ﬁda‘f‘i) b‘FP‘S“Wt#lPi{)NaaCOa
for salting-out, and extracted with AcOEt. The organic |ayer was separated,
dried over MgSCa, and concentrated under reduced pressure to give conpound
33 (0.93 g, 100%. 1H NMR(CDC13) ~ : 1.42(9H, s), 2.18(2H, m, 3.38(4H, m,
3. 78(2H, t, J=5.1 Hz), 4.23(2H, t, J=7.5 Hz),7.21(1H, dd, J=8.1, 3.9 Hz),
7. 74(1H, dd, J=8.1, 1.2 Hz),8.17(1H, s),8.55(1H, dd, J=3.9 Hz, 1.2 Hz)

| RCNuj ol ) cm 1: 3160, 1690, 1420, 1050 Reference Exanple 13 N ~ N 2 8 % NHa OH

R IZNR IA Z27<~Z7R 1 I/ /M~ A




43 To a solution of conmpound 21 (3.47 g, 16.7 mml) of Reference Exanple 5
in EtOH 20nl, was added 28% anmoni a water 20mL at room 30 2 7 MAY 2~3
tenperature under stirring and the m xture was further StiZWGQA\fQPUIf’O m n.
The reaction m xture was concentrated under reduced pressure and e
residue was purified with HP-20SS to give conpound 43 (1.41 g, yield 48%.
1H NNI R(DMBO-d6) 8 :4.96(2H,S), 7.2?(11-1,dd,J=8. 2Hz,4.8Hz), ?.3 i(1H S),
5i1.76(1H,9), 7.92(|H dd,J=8 2Hz, |, 6Hz), 8.40(1H dcl,6J=4.8Hz, | 6Hz),

8. 41(1H, S) ah(grqejaaﬁcl@mr?@mb,<a~ssst,r1flw°m§,yli»z99t1%41é¥ éﬁ@éﬁgﬁa%ﬁb%’%4 N/
Me2NH 21 OON 4 T ol ution_of upd 21 5 ol ) of
Ref erenceN%Irlr%l gﬁ%%%‘%gﬁ\@a&?%ﬁ 0, %Nas g%éggﬁ g@@o é«?v%%n[ ﬁ)q/]%%&%}]}gdxgqls%aljs

sol ution S @bxyReMRESTPELRE Ur 8tilxyBitdy) | | NGwhkr 3QkdRyRarbbRG] I €aeki on
m xture was concentrated under reduced pressure and the crystalline residue

was washed méthbxyearbahiytt and)ievieo xyoapmwuyt), 44y alninb e ., A2¥ylanlibo) and the
1H NVR(DVSO-d6) 8 :2.87(3H,S), 3.12(3H,S), 5.32(2H,S),
7. 25(1 Hbdd lie8. Epiadaligpe)to thogs, the @epsibieBsdhgtituentHey thg. Naqtpm Sf the

8.40(IH, dd,J=4.8Hz, |.0OHz) JIR(Nuyjol)cm=l: 1639, 1480, 1403, 1280 Ref erence
Exanpl e 15 @tﬂfﬁ&%ﬁ\wuﬂ lﬁﬁl“ggctgﬁfbﬂieﬁkéﬁw&ﬂwo'mt%‘én%r%% To a
solution of c¢ 1 f . I was
Sdded a sl ut Pone BPEtsfatoly br o of bnoFE L HENGE EHR MR ob? e (B T1ekRa
stirring atrdmapdtesmeoptishellardbificutdigbwedanaa (vheFdiedht @ubdtitwentdd 2 7

MAY 2003 The reaction mxture was concentrated under reduced pressure and
the resi duerefesallyr ofiiealy tsmbEPt@@dt miio dwbergiourie 48bgtituadt gs lpivekd r

399, 1H I D) 6 : 44(9H, S), 1.6 "- . 0(4H, , 3.0 2H. . 4.0(IH, ,
5./%6(2ﬂ+9§)y ,aﬁgﬁ%@-}w&?@e}? §521@Lﬁ5>911@<1c{(2ﬂg|~4,(%rg,yg)a@syznﬂﬁ.Szalgﬂ}c aeide M

8.42(1H, 9), d =S. £) cAHZ) 1 RENYJ m-| . 004:16v0, , 1365
Ref erence @i‘gﬂg@sg‘w&v d(E'ng’ )'gljlzais-gl]l{f)ﬁj%N ﬁ:ﬁugé)%h)@ l\é—? NS ~h%(é}<|Ul\]|%ﬁgg -N C1
~ J 46 47 L1xlRarbon@l @ .k OR-tifto RABESN), kalBadSyidlowdd dTRPlchrlidindiYfe 450,
was 10 added NaH (60% suspension in mneral oil, 0.88 g, 1.1 eq.) under

i ce- cool i ngndéthyNarbamogphkydroapdhilegem lotmer elbasy &tg.r medhaty) r denabove-
tenperature for 10 m n. To another saql ution cgntaining l@ﬁi colyl chloride

hydr ochl or idgécribedgamdgno-prateglng graupyigs15hac, R4B) a5des Ve aifddensi on
in mnegal ,0il 188 1 ~under i i in no and the
it ur a0 ad Skgror Yol gzt B e SERGREN BhopBoh GHITRERNERE, 210
bot h react (@R, JJTH,U" REHIHNH UL (CIIRTHEH UNAEH,) 08 @100, {£zeShidinAl roOm
tenperature for 1 hr. The final reaction m xture was concentrated under
reduced pr eyswigliayld or hpipeedlinlyle avalk mesti prefdratily hhgddogem g@lH24NHmat ogr aph
to give conEound 47 (Z'OSOH? ield 4999 from AcCEt elution and conmpound 46
(1.24 g, yi( H@a%@%HﬁP’brﬁ 1} B9:9HacoEt el ution. (compound 4 6 )

1H NVR( CDCI(B%ﬁx %ﬁpﬁ%H S)) ?.0(IHd,J=8.1Hz), ?.24(2H, m)) ?.66(21-1,m,
8. 29( 1H, ) \PBMBHIAL Ny | R(CHOI s) cmel ¢ 1610, 1590, 1490, 1415, 1290 25 (compound
~ 7 ) b+ NVR(GREN18) e Bali6rl 6k 2o iBor a& -2 SHIdWor AkGROIIIihe S82@96kHRE . 32
~ 7 MAY 2003 8.25(1H,S), 8.42(IH, m, 8.59(IH m

| R(CHCl s) critefind& 98y, B50Thedd@ed akbxRe$ ehentwe Bsahpt defided JorNRH 1 2 )
Nso~NH-Boc N _~ NH-Boc NON N/ Boc-HN~N / N 48 49 5 To a sq] ution  of
conpound 1 (1Exemples of thp|spubstitventeprtbe ewsrmlkyh dorar AUEOHOAL 10HES added
NaH (60" % suspensi.omn | h ner i, ~0. 1 eq. r irring in Na
at nosphere aﬁ“rﬁgL%IOi‘%@-“é‘g&@ﬂ%ng‘?éq t ’ecgiaéglul%g’ g Cieroé(? i %arrggfg}gtcy?%%rﬁ%lrﬁg’

t enper at ur ; £, NsulfAnbIe 16KBL HIRAyPaXboty8 0as, atkdBExashddili oy of
mesyl at e (ga%%%éﬁ?{% eq.) in}hTHF (10 m )}mand t)ﬁe@?ngsxture V\}gs lolwslti rred at
room t @aperaidnyeafionyd, days. alkiythiagt i mathylstionadwabytbivg entlrthedikeunder
reduced pressure and the residue was purified with silica gel chromatograph
to give conpoBhdsdsreferadly hydrresn DEthyE ratlsdipar ithaclds, anditmere and
conpound 49 %O 4@ qw ield 18% from8%IVieOH / AcOEt elution. 15
(conmpound 2Tgeyayp 1 s) ~ :1.45(9H S), 8.57(2H, q.J=6.0Hz), 4.36(2H

L o) 5 bl B g REhakely kbt hel e A At tont inRblckh 88 obeadte

| R( CHCl a) cislsr34R0mtd0htdAR%e 14088eA 370 Qe CABRONN, 4t thay HeHshOGR(tGEXA a) . ~
:1.40(9H, S), 3.60(2H,q,J=5.8Hz), 4.46(2H,t,J=5.8Hz),

7. 25( 1 Bpdd wit8 1dohizr, Mlk§Hpy th8 1ik8( té¢4uB)ingSnabat B*Spd R® taken together forms
8.07(1 H,dd, J=8. OHz, | . 6Hz), 8.39(|H, dd, J=4.8Hz, 1. 6Hz) | R(CHCO s)cml: 3450, 1
705, 1500, 1410, 1365 25 Reference Exanpl e ,18 33 2 7 MAY 2003 N ~ N 1)
NaH i 2) NsO~-NH Boo NON- WNH- Boc BoC- HN-N~N 50 51 To a sol ution of conpound
1 (1.87 g, 15.7 mmol) of Reference Exanple 16 in DMF 15nl, was added NaH
(60% suspension in mneral oil, 0.69 g, |.leq.) under stirring in N~

at nosphere under ice-cooling and the 5 m xture was stirred at room

M r A~ — . B o I 1 - Y



conpound 5 0 ) 1H- NVR(CDCl's) 8 :1.44(9H,S), 1.52(2H, m), 1.93(2H, m,
. 18(2H, M, 4.25(2H,t,J:6.9Hz), 4.65(1H S), 7.23(1H, dd, J=8. 1Hz, 4. 8Hz), 7.7
(IH dd, J=8.1Hz, |.2Hz), 8.12(1H, S), 8.58(|H, dd, J=4.8Hz,d7 fks AEY gy
( ~

29:

I
Cl a) cm 1: 3460 17 05, 1505, 1495 ( conmpound 5 1 ) 1H NVR(CDCl s )
:1.44(9H,S), 1.55(2H, M, 1.98(2H, M, 3.18(2H n), 4.34(2H, t,J=7.2Hz),

4. 70(1H,S), 7.25(IH, m, 8.07(1H,S), 8.07(IH nm, 8.40( 1H, d, J=4.8Hz)

| RCCHCI s) ¢ @Hézé@@é?o% 150 ference Exanple 19 N OHC-HN NHzZ 52 Et i 1)
OHC~N~Boc 2 °N Boc 53 34 2 7 MAY 2003 To a suspension

of conpound 520 e %yf c%m]po@ﬁ‘?ll %91 ’?ﬁ]yquer( Jv&l_%}%l czlxsﬁ& C%‘}F{%nﬁ under

Cl-1zAz 6nl, was an ice- coo ed o) utlon of

stirring artduaoqopaﬂ@-epyr iadi Ogte€ angehiXad Qn7idNbrhEdiale SHGCARIANALY eslehen the

m xture was stirred roomtenperature for 1 hr. The 5 reaction m xture was

added to anExaeplesof dbe satientri sidluefinplgde angvoow thowelesuliditaiond) - GéhdlkAd,OF t
rated, washed with a saturated

bri 23“ & Qg&ﬁeﬁimgé%%ﬁ% Taeelantine Gt bad salsn PO Ehglobsirinitie
(75, el G R CorkCCoPfondlil TH-BHER" GRAY @éﬁ%@‘iﬁ’“d‘ ifos

: 1. 08(3H, tedmHhrdiethyll tAFCOM 10 hryldietR{12End 4 22(2H
t,J=7. 5Hz) 1;6520% b, dd., iy 4Hz,62. Bhz) 12 rg}ﬁbcsj%f&éﬁ%?(

8.20(1H, S), 8. EQhinledoD tide Bbﬁpmaﬂﬁzs)xbbﬁ@ﬂelﬁlG)Grra-]kylﬁﬁﬁlullé e7@ Jrﬂéiﬁl,y1,285
Ref erence Exanple 20 NN N~N~NH-Boc 15 24 NN 1 ) NaH 2 ) B~ NON Boc 54 To a
soI utl on ofeténﬁpé‘umplh Eobetylg, t-butyd mrpeRtydf Fed erdwessl 262examive bBO i n

, t
Dompor 200 S RARERA Y %(ﬁ?azylﬁaym@ AL (6 o e Rtony.
termeraturecrméth;gsﬁ 1Mhalbged t@%r@a@nlmm%é&?l WRSoB68as1 ahbWibdE A de (23

7 1, 1.2 er ice- cooling and the mxture was stirred at room
t enper at ur @chnhi}mms sﬂ'd@mdyémxtcheorbenze«teunh"owa)spw&doj di-C 1i- ¢ kwhingin o/
AcCEt, then the organic |ayer was separated, washed with a saturated brine,

dried over (gsEmetbplaarophpeaidyhdet-4abgieedingt @sgum@tham@uﬂfegyawmas

e

g éégggﬁmmmgth%%@%ﬂfoé?)let}%lZg-(tglzh%g}s%%leth%l 72% ?@Qo%eff}%ﬁlléa'dg& F 2HZ)

. 5Hz), 8. IldedHmSrhyl8. 59(1 H, ﬂ&hmbi;énﬁdﬂzmethﬁHz) IR( W&ymioﬂﬁxethyl
75, 1480, 1410, 1350 Reference Exanple 21 N N N-N~OH U Boc 33 n-Bu3P, BoczNH
00 CN-C mt@ahmmemmylwNBo&LECCBwhsrydmeéh:slo| ut bﬁnzﬁneéblrfp@mlmtbzl (0. 97
g, 3.02 mml Ref er.e ce le 1 THF ad ed
tri-n-butyl 8§It L gné%thEi(aIgF °te@133f% bu’tI‘QFl ﬁ'fs odl%a%e&ik‘/
(0.995 g, %néuggs)eaa@%ﬂi ;rﬁzngﬁﬁrehwylgﬂmw 71, Al Dol 1§bgter;|yl5lelq )
under ice-cooling with stirring 15 mn m xtur @ ‘was further
sti rredor oalimkelyder @l Braeflon a’:hchB bu‘t‘@nylheTheaﬁiolv@rCm&tdyebavwlanaddled t he
above 3 kinds of reagents each 0.5 eq. and the m xture was stirred at room
t enper at ur &-$- OICYQloh!?ODYThéyql@taWﬂ OWCMD@MY]e anelobeikyl eyelebentyleppvorpnkol ubl e
product s,

over NgSOa anglﬂd'tdggwfc"élﬁflrgt é’re d%@dﬁycg?ég‘%bé )?i'}‘é'qré%‘fﬁa %Ss\r/]\gg rted

229 11 om S04 RO 139W19?@%‘§%?@&L%?%5¥?‘ ReRPRR STy gpbvo o €10

2,13(2H, m ,103ry] Indd&bdd.g., DheR3], 2Hndp H eyl 28Ha)ap hdh P11 @ AU, bdp Henfl Addrch, may
7.21(1 H, dd, J=7. 8Hz, 4. 8Hz), 7.75(1 H, dd, J=7. 8Hz, 1. 2Hz), 8.24(1H, ),
8. 58( | R3dd,ba=shbgkitute d2with nikf CHGHeFomkel.g1680C1 4nAg8B M0 the be Rakdsapke

Exanpl e 22 3 Y NaH 1 2 Bq SIIVE ut N/

N NN Boc SORSi R AT LG fﬁwg%@& awwtrm%éﬁvm O@Q%B%d °(3Poys 9
8.61 mmol) R 6ol ved i

treated w tﬁhimgh S%%gﬁt%a] gl % 1ﬂ}ﬁ?gésaggdr%enqgftg%e?ﬂgence “Exanpl e
18, to givghLeAYRINPd pabn 1%nd/h&hKth ﬁnébh S QuRgstituted wieh 9,

yi el d 39%% ?cg‘#%oﬂlﬁé’ 3 m%& c% ghnoihys 8 ooy e e e e

0. 92(9H, S)n,ltro463(194-|aﬂc)ox2 (@zg( ZHet}I@X,y) 33]211(92kiyhie g BnﬁﬁbyHeIﬁhyl), hydroxy or
4.31(2H,nm, 4. 78(1 H, 7.23(1 H dd, J=8. 4Hz, 4. 8Hz) ,

7. 78(1 BPdd, th&gthz 18 m stidpted growp is exemplified by p-nitrobenzyl, p-
8.58(I1 H, dd, J=4. 8Hz, 1. 5Hz)IR( CHCl a) cm~1: 3460, 1704, 1500, 1365( conpound 5 7

) 1H NNR(CDCI a) ~ :0.05(3H S), 0.06(3H ) 0.91(9H,S),1.44(9H,S),2.12(2H m,
3.24(2H, m, 3.89(IH mM, 4.38(21-1,t,J=7.2Hz),4.94(IH m, 15

7.20(1 H, dcl, J=8. 1Hz, 4. 8Hz), 8.0 7(I H dd, J=8. | Hz,

| . 2Hz), 8. 08(1H, S), 8. 40(I H, dcl , J=4. 8Hz, '

| . 2Hz) | R(CHCl s) cm~1: 3460, 1702, 1510, 1360Ref er ence Exanple 23 37 2 7 MAY



N 12N HC1 N~N~NH- Boc OSi Me2But 56 58 To a sol ution of conpound 56 (0.89 g,
2.1Z mmol) in IVIeCN 6nl, was 5 10 15 added 12N HC1 (0.35 nml, 2 eq.) and
the mxture was stirred at roomtenperature for 30 min. T2 7t Ray rg@cti on

m xture was added water and AcOEt with stirring, then the water |ayer was
separated and basified with NazCOa The obtai ned sol uti on was concentrat ed
under reduced pressure up to 3ml, then a solution of (Boc)aO 490,u m in

The reacti OO TORD F 6 X o 06t A a0 IR A ERbEa B coet pbov B ™

resi due was

(0.36 g, yleg\;}'cf?r t'h?gld@:}_v%l_@eﬁsl\ﬂmeldz‘ﬁ d aanhﬂ'h%Z%f% 8% g?ﬂnét‘ﬂgg r&cﬁ.xc%%%%'}ig%(ngﬁ .
3.50(1 H M ,th4. Aﬁ(sﬁduf@d sﬁyD(dd‘l‘bt’[@é tﬁmZ’ZﬁHdll@maﬁﬁ&e%u@l@ﬂébhylsxlyl for
7.82(1H dd,J=8.0Hz, |.6Hz), 8.23(1H,S), 8.53(IH, dcl, .0l-1z, 1.6Hz)

| R( CHCI a) cnexkn8:d80, 1695 1500, 1495 Reference Exanple 24 1) NaH 1 2 )
MsO~-0OSi Me2But NH-Boc NV N ~ N ~OSirleZBut NH Boc 59 N ~N t BuMe2S i O-N~/
NH Boc 60 COnpguﬁalPieS(qf g Rharmpcoufigpily aé@fel)mélrlérséﬁdef cerpeypd Dsinghxleno
di ssol ved in ich reated with 1

mesyl at e acEr Ormefl " el},\,{e}lrogﬁ%%\@%?asenpl‘ge ik g o) rgr‘\‘}éc @%ﬁ?ﬁoﬁod%ﬁm(ﬁ?lg? g,
yield 9% ad}daﬁmauedb.@élc(ﬁnﬁé Saigy, Emoé§ &ns Nr tNsNTREF Boe i Shb38als 2 7
MAY 20p3 (compound 5 9 ) 1H NVR(CDCl'a) ~: (6H,S), O. 96(9H S), 1.45(9H,
S), 3.53(2Hoxahpled. d5tie Inddganjc bdse3Tgdkile da,lka]l;fm@fdil)(,e . 88( ahd HK) énd
J=8.2Hz), 7.24(1H dcl,J=8. 2Hz, 4.6Hz), 7.96(IH, dd, J=8. 2Hz | . 6Hz) ,

8. 08( 1H, S)alkghge 5117th(qp.pal(gquJ Mg)a%xamp]gp@& the organic base include procaine,

| R( CHCI 1:3440.1705, 1498, 1410, und 6.0 ) 11-1-NWR 6
b orceR “S phangeyibRpaiige. | dEeESERR ey | StagahiTie ) (i)

4. 14(1 H Hadmcan 5l oth10e S X . A

8. 06E1H 8 e%ng%%lgﬁeg”dﬁﬁ(%& éhgl)ﬂn,m{a%%l]agrr %%1?5& g gg‘z}l(y?rg%% ).

| R( CHCI a) cniNdmh Shy0 gl7dd8amli 45 Ebdah{pled; 0B 6Be RedrghanceciBiaside Aalrbéhldziy HCL
59 N-N-OH NH-Boc 61 15 Conpound 59 (0.57 g, 1.4 mmol} of Reference Exanple
24 was di ssaylml/ednyﬂnome\wwd tvéfirhi ashd wadtrie ewidd awilt RhagoRc] agid3ni

accordi ng t Ref corrp d 61 979
1H NVR( coa a‘%P 23?@ kit §°€“g‘(”fh“}ﬁgp \{9(21‘“6%% FRitRyic %“g f&ta%‘)esum ic
200;( lon(5§i_H‘]aSc)Yd 21*6'@11% Zlc1%15(tl'1lflquoajc'e§c é&'i’ﬁ asnci 'ﬁ&za)lemacrcgc?( lE'?!a%le]s 8f ¥ bZsikHz) .
| R( CHCI a)crmﬂm’ﬁébi@d hﬁﬂﬁdé%ﬁheléhigmlﬁéhrﬁ%n&&ﬁ&hﬁmﬁnExa‘hpl@e&@eﬁ&ry 2 |
MAY 2~3 N ~ N 1) NaH1 2 ) MsO-Ove N N-Ove + MeO-N-% NH-Boc ~ NH-Boc
NH- Boc 62 68nBeRpasatien(cn B8 ¥sid diapsl roppored éDanae f@wmaplianessils
di ssol ved in, ich was treat of , NaH and the
mesyl ate ac%ﬁ%ﬁg‘ln&QC#?gf%‘?peﬁE@ BYApT ¥™M8! 8 %‘le\ﬁam(‘fB dtRd 8%31{”6’138 g,
ield 199 AR NMR( ls) ~
y1 45(9H/()S) % °Ich, mu’%ﬁ@%?g%hé%f& taﬁg&{%m o 4 37?%4%8%&116_3&1‘6&)@6 )
5.10(1 oM ,andm3Q{(drh chtidd 1s'|ec7m8hik,d4w12h|21)cou?1t&51(ohH dempsurdd @hids pkefor)ly
8.13(1H,S), 8.60(IH, dd, J=4.2Hz, |.6Hz) 10 | R(CHCl s)cm-1: 3440, 17
05, 1500, 14 1% m@%arqwc,sehbma referpbly-p mvRR(EBEl faricgacid, @] mwassprefgraly 3H, S)
3. 38( 2H, 5. 55
7 25E| H, 2% “3‘1’80 o hé&o‘gf '%9 Créitakggﬁé(?%séﬂvaﬁgé‘ ¥hability, ppypdling

40(1 H, dd ) Sk 440, 1708, 1500, 1408, 1370
Reference é%e{ﬁnﬁ%gb%éﬂlﬁ n~1g“‘i_?Nut:La;ﬁNa §}%m2~i-5k§|\/lso-( N- Boc NON N- Boc Boc- N~N
~..J 64 65 Comountt Indahsld d@rivhtivebomearhpowrid(Befwatien densEx atiphacdly was
di ssolved in DM 15nl, then which was treated with 1.1 eq. of NaH and the
20 nesyPat enetabolically migcompRefbde GHTQBD Exxahps ecomsertedm i9i eep mﬁmnalcsldY( 1.11

g, yield 20%, and conp 65 (1, 86 (conmpound 6 4.) 4 2 7
MAY 2003 1+¢CNWICR€’®9€P3)(?%Y iolsikygﬁ unéeﬂi Szmo al eorglipipRp iy VIJ@ 8

4H, 7. 25( 1 H.dd. J 9 2 1H, S
b 000 ] 1, ooy’ SHeglige %%%*@a&?amz *%fbﬁﬁ%be ?igss“fﬂ%) g gt S
(conpound Qle@cx)lbét“‘x{\lw Ghdiga 0§Pr3d@Q(sgﬁls%)/1er2Aqa%t@ﬂam98? 94(' Hm,
4.35(4H, ), 7.26(1H, dd, J=8. Oz, 4. 6Hz), 8. 09(1H dcl, J=B. OHz, I.2Hz),

8.12(1H,S), 8WHMd ¢dniish UrU(IpHas ce&lblz)y group, examples of the prodruO' include .
| RCCHCI a) cm~1: 1681, 1488, 1421, 1405, 1363 10 Reference Exanple 28 N 1) NaH 1
|~ + 2BO0Ms0acKsten Baivapve mepared bpgeactingageoibis-oxigiapi-capppund with a

12



67 Conpound 1 (0. 78 g, 6.57 nmmol) of Reference Exanple 16 in DVF 6nil, then

which was treated with 1.1 eq. of NaH and the nesylate according to

Ref erence Exanple 18, to give compound 66 (0.42 g) yield 22% and conpound

15 6?2 (1.09 g, yield 57%. (conpound 6 6 ) 1H NVR(CDCl a) @ 7 IMAY4p8H, S),

.08(IH, M, 3.70(2H, mM, 4.06(2H, M, 4.43(2H, d, J=7.8Hz),

.27(1 H, dcl , J= 7 8Hz 4. 6Hz) , 7 76(IH dd, J= 7 8Hz 1.6Hz), 8.14(1H, 9),

61(|H dd, J &1 3 "E%( 1503, 1415, 1370 ' cor‘ipound
1H NWéE’E‘i‘EC?&S’ o ah ’h&("éhe Frv3 G(Iirﬁl’ / TeACHDE ARACIGIC QRiESH]

52(2H d, : 2 ( 2 ), 0 o

1 09(1 H, dd, cgzré)%'dﬁh w th Z ﬁﬂdg@h?\(l}l L&ddw\zlreffe@%:g est@ﬁ's %é %tge%r‘odrua mclude

R( CHCl a) Crﬁréthlz@58e?sté,z50@th134165t$87@1 Propyl 2esZeM‘éoﬁlré’pyReéﬁbenelethbyarT&It@r 29 BOC

i NH2 pHCNN~Me \ ~ BH3-p N NH2 68 BOC | N N ~I~f a \N NH2 69 Conpound 68

(161.5 g, ZIsetBitwbéstendsriabiated esteraand xrarpbolghoathylesGia When ehmapadnACOH 1. 6

m and the resulting xture was stirred at_ room5 tenperature, then cool ed

to - 156 AASGr AHErRYHGFOHR i ACRRIBP @&“e@weoc}ﬁu" ipchifle) ay agylaxx dlegtvagiveof

al cl ehyde (%@9% is %rﬁ%ar%ﬂe@ Jed cremg_lgt%y%rg @ro‘&’&fgi&?q,lgﬁgc E%hneurnc%rrﬁd with a

succe55|vely, reaction
m xture \Naspr\e@ﬁﬂ@@mamel\@%@qnhﬁaﬂda b 13k A BEC A5 4N FUEELTTOEL Y, -t hen
the organi ¢ layer 'was dried over zS04 and evaporat’ed 10 under reduced
pressure th@D(neBuDrrp@EﬁC@@I(ZBQO@D(w eDONHPRYY) . -OPOTH/ICHLCEANaH |- Et zO)
1H—NNRCDCIsé CcS : 14 9H, ), I,Z} 2.84(3H, S), 3.09(2H,

t, J=6. 6Hz) ,0G0EEDH. >@ a@dm%cy‘o @F ) | h@ﬂ?@(quad (17 IBS(AH AR DS 3Hy)
| RCCHCl.g) cm-l : 1680, 1 0, 1405, 15 R ferenc | e ZNCH( )2 69
Boc 1IN MERR e R S a%‘ 5 §n (Bt T o s e PP R enc e
Exanpl e 29 e adiing v eaind ghbdy @bmumbf&mmnqe@%t@ répt2h fibgedatedd- )
and the m xture was stirred at 7 OC for 4 hr. The reaction m xture was

pour ed i nt ;cid oF xtikgd® a2id afhydorGl. Brdematlermfdes iaxiudacNHOO (THY . AHYt- | ayer
was separated, washed with a saturated brine, dried over NaaSGa, and

evapor at ed NIH@QCH@WQQ@3WS§WF@{QO gi ve conpound 70 (2?39 g, yield 100" %.

$3z6. are) 3. 130 copiats SLasrggd () iieTahlyRdngth ¢ 4. Wholo G WA, o

| R( CHCI a9 58 18r frey, . Sr 3l M0 ~ ~
LS R ep e, 9 P SRR Y

NVe2 71 To caystellivd (nfbrmtufmerpoundo BOhy &AL8. gCoﬁp&E)ﬂd nd) maof bRed eobrce
Exanpl e 30 in DVF 250ml, were added NaHCOs (B.17 g and p-net hoxybenzyl
brom de (PNBrmBed with 5pgopa1ml eéaayolumélruosqacpﬁlp mgiderdthenbkerd xt ure was

t d 10 at 25C f t d d AcCEt ,
hi ch as. wasrGHmRPEH IDdader iR Ey SarPRa s at bR nak SERLSEN ) 10°

evapor at ed <w§'ﬂ%or@%qyf‘e@9bng §§&Hg§uﬁd)(19'w\’k§‘er€9ﬁﬁ%”ﬁﬂ R; s@tﬁgnéﬁRgxs YIBiFd 86%) .
1H NVR( CDCl's 1.739( 9H , 2.70(3H'S), 3.03(3H 9,

3. 07(390S) ,R:3s W4bgem); R3s YMHHaSHCHE W(lQHy$)o°eﬁ 80 3hk “m)v,y life means
7.03(1 H,dd, J=7.9Hz, |.7Hz), 7.23(2H d,J=8.7Hz), 7.87(|H dd,J=4. 7Hz, |.6Hz),
8. 33(1H S) syR{iEHEP i mnerl 2 BoY5thegsst, PSBOmPBRGulleees fafexemple E@ARS 4282 Boc

Boc 11 0- G- 0- C: OBut c20) ./ N-N~Me 0 \ .N 0 npound
i0 (312 g, S@%E@f“ﬁﬂa s e ‘%@ ﬁé% nﬁ?acrﬁﬂfté‘ S thedlight ?‘lty%ltei}i %tiaggl?tﬁgpét e
(243 g, h%q @ald[?]l%ﬁgl'e}: 186k iof thiEMife4a A ﬁﬁ?e%&tdiﬁecr%ﬁamﬁé' uxed
under stlr In é e reaction mxture was 7 NuY 2003
evapor at ed uytad@tresrsedhl@ed 1) GSSHBﬁlﬁcnate@mena'dﬁfatbh@p m&t omdshyddated t o
the residue, followed by etraction with a 10% aqueous sol ution.of oxalic

aci d. Phe whhese ¢rayeds aas charpstenientl hnappeificimaid péaks QhoNa@Wdf%i X-rghen
whi ch was extracted with AcCEt, washed, dried over NaaSCa, and evaporat ed

—O0h,OOONW

to give 5 U pRefry (356.9 g, yield 85%. 1H NVR(DVBO-c16) ~ :1.21(9H,S),
1.35(9H, S 3H, S

3. 15§2H t)J =7. ??f(z*‘)"ds rgg? %Tq‘é‘wﬁﬂ? ‘é‘}%&a%g{%%)wWi?%gﬁH dd, J ): =7.6Hz, |.6Hz),
8. 08( | H, deldfoBhz, | . 6Hz), S.44(1H,S)

| RCCHC13) cm~1: 169 ,1638, 1585, 1465, 1405 10 Reference Exanple 33 BH Boc C6HS
~ ~ 1 C H ~CH@¥mfoudld @ cin be MyhthidstzedObNrédCtiniMe 7 - aiBirdkbcAfpdiondh o dheit i on
of conpound 70 (3.50 g, 10 mmpl) of Reference Exanple 30 in DVF 20mL, were
added RAHCdBro¢@lagP)yg) and di phenyl nethyl bronide (BH-Br, 2.72 g, 1.1 eq.)
under stirring succesively, and the mxture was stirred at 5C for 16 hr and
at roomtenperature for 8 hr. The react{pn m xture was di ssolved in AcOEt,
washed with water and a saturated brine, dried over NazSO-, and evapor at ed
under reduced pressure. Silica gel chromatograph gave conpound 73 (2.55 g,
yield 51% . 1H NVR(CDCI a) ~ :1.35(9H,S), 1.60(2H M, 2.67(3H, 9),
2.80(3H,S), 2.88(2H,t,J= 5Hz) 3. 04(3H,S), 3.13(2H,m, 6.15(1H S), 6,

~ o~



25 Exanple 1 44 2 7 MAY 208 Boo NS NO HN N BocH\-N~-C-N S 2 S| '"VYN,
~~ 1 -a~N~ _N ~,0 OFE CO2PVMB CO2PMB N=~ Boc 3b 46 JS'N HZN-N~C-N S
Nl~~ N~~E"00- N~ HOCO2 5b 5 10 15 (1) To a solution W d 2
(r?6 ng, 3.53 nmmol) in dried MCN 5 m, was added conpound 9@?
eq.) under ice-cooling and the m xture was allowed to stand over night. The
resulting mxture was stirred at roomtenperature for 3 hr and evaporated
under reduceq_hRjressure to give foany compound 4b. (2) To a solution of

[

conpound 4b i m ¥uge of CHaClzz 35 ml, MeNOz 15 ml, and anisole 10 nl,
was added a Al d §- S 1 5M 20 m) in N2 atnosphere under

i ce-cooling for Adldgz\ceN INYHCI, and EtzO were added thereto, then the
wat er | ayer wafsepar|at a oncent r@f)ed under reduced pressure. After
HP- 20 chromato, the ogd ct par-tpons were |yophilized to give conpound 5b
(colorl ess powder, 583 ng). 1FFNWR (Ds-DVSO) ~ : 1.18 (3H, t, J = ?.2 Hz),
3.10 and 3.50 (2H, ABg, J = 1&55Hz), 4.10 (2H, q, J = ? .2 Hz), 5 12 (1H, d,
J =5.1Hz), 56 2 ( 2H Abq, = 14.4 Hz), 5.79(1H, dd, J =5 ,85Hz),

7.54 (1H, qgher%m eg lzs%mgol()m'#m a@xe Q c{eéllﬂggq{g)?ﬁe, aﬁeén? %}gleg ei]eoﬁ( ﬂﬁé

8.56 (1H,

cml @ 3340, he2@ftek? P fBr A6 50 1ﬁ@€boﬂrﬁﬁﬁndlﬁ$§, wifl3 A .caEb®iRit akiy Aﬂadh)éSI S as
CzoH sNsOsSz 2.5Hz0 20 talc. : C,41.81; H 4.21; N, 21.94 (% 45 2 7 MAY
2003 found formulg(IB%: H 4.32; N, 22.10 (' % Reaction schenes of Exanple 2.1

to Exarrple24are shown below. M I NN6 S X BocHN-~~ 1 ~~-NS N N, ~N/
|R00002P|\/B R— 36:X=NR=Et 3¢ : X =N R=CHZF 3d : X =N, R
—CHZCHZF3eR TCO'in X=CH R~s | _ ~-N/ N~ NM CO2PVMB N=~
8b: X=N, R=Et 8¢ : —CH2F 8e(H)X =CH, R =Et 8f : X =CH, R = S' X H2N~N

IONS/IN,~/N~NNE 00~ NRCOZ- N/ 51090 : X=N, R=FEt

(Ex21)9c:X-N R% F(Ex22)9e:XCH,RE(Ex2-3)9f:XCHR

="'~ (E%2-4) Exanple 2 ORI (1) To a solution of conpound 6 (510 ng, 3.83

mol) in dried MeCN 5 E/as added co ouynd 3b (3.34 g, 1.15 eq) under

i ce- cool i ngvRet41R ﬁéCIPnS)‘(fnL?P ke éF‘P‘G\A%I jned éﬁa"‘bv@r arfiegpiive t‘lﬁé‘r‘faélf’Pr red

at roomte f ated under reduced
mg;eaotfldéfch éreﬂnmer 1@?@1‘1‘@1 EB g%%o%ﬁg&t% ﬁ%

pressure to give crys I he conpoun cm-l : 3431, 3211, 1
r73, 1715, 168%kambieibof 1sldsted 245altldBBompdibRl (1P 3x14@ the sdmbFré 208 (2)
To a solution of conpound 8b in a mxture of CHaClz 40 m, MeNOz 30 m, and
ani sol e 10 méntioned faddedpamdAIX] a- Nl eNOz solution (1.5 m)l 15 mM) in Nz
at nosphere under ice-cooling and the mxture was stirred for 1.5 hr. | ce,
1IN I-1@% and Eﬁam}\%&r%f taad%?tt%eﬁ‘%fwuten%frpomeua&ﬂéb inglyde inprganicPasat ed, 5

concentrate nder e r n ubj ected .t o HR:. 4 chro { Q4 The
col | ected eghtgnéj ?2?5% % igg %idge?\/gc@or%llp(&fhamélba?hg dg e%léxe Me
1.35 g) 1HMNMR£iBS- @5@@ aimde 1adfdvd edtdr, tactive ThivedtelrZ) ThE- ﬁl@r@d}ﬂc Page (2H
ABq, J = 17.4 Hz), 4.06 (3H, s), 4.04 - 4.19 (2H, m, 5.02 (1H d, J = 5.1
Hz), 5.64 -indné& diBaliBeimetyls (F.g9Nakhd do), antl alkelide eScth nHzt)ll,s @.gL.3q amtl brs),
8.88 (1H, dd J=0.9 8,1H), 9.04 (1H, s), 9.44 (1H, d, J = 8.7 H),
9. 71(1H, dM®;:="The 7oigapic | kagekpincludes|  trimghylamige,  trietaylamiggss  taws6,

1614, 28 9, 13 0 t A (s

cai o, 18 apfdiingehininin” dg ) HIFRR Buafy SO Blap, R p B I DG e gcfe 750
N, 20. 95 ; Palide 1B1680s E@f@Eﬂlbﬁdgandacﬁl]&roﬂi@deatﬁ@hﬁécﬁfbx&ﬁnﬁﬂm{ﬁ@lu@eé 153
ng, 1.1 mmol) in dried MeCN 2 m, was added conpound 3c (947 ng, |.3eq)

under i ce- omiakd ngoamjkyherbmxhuraldvamlayldlruwi-dmimdstaaﬁrhtmvearbwgm acihen
stirred at roomterrperature for 1 hr. The 20 m xture was evapor.at ed under
reduced pr &88ufride rrgmpsiccayhoxylic apid '@Mﬁb@ﬁdm@ganucﬁu(fwcacy erhyhridg 9,
3211, 17 7 1734, 17 1 4 156 11

sol ution o%h?;ﬁ?fb‘ffu?fﬂ éclhflhlq W‘?%%E 8? &lfz}tﬂzt Fﬂco”Wé’N@é é’bgar‘ﬁmg% and
ani sol 9 2 @tom‘é\ﬁt eX n?fé T Gndh1Ps ﬁh@‘acg% &@eﬁiﬁc&f’ 8L RicHheERSRbgER4inder

i ce- coo i ng an xture was stirre Purt her procedur es

simlar to (&garmémo;}& Dhogshifte GRBEOMT d9sheh6Ry (ibfhbﬁaﬂﬁat@(b\édﬁ},,p Afdoptphyl 1H NVR

(Ds-DMSO) 8 ' 2.95 and 3.54 (2H ABq, J = 17.4 Hz), 4.06 (3H s). 5703 (1H,
d, J =51 eHze)r,, 2546211tr05h6®'1(3ﬂer npyar®methy) Esierd, angl ih65aczwlelz) meg@( 1H, 30
dd J:63, | Hz 8,18 (2H, brs), 8,87(1H d, J =8.4 Hz), 9.03_(1H,

s), 9.66 4~;nclu@es7 szfmgle(h |w1ph %Fomjltw gxeaerp&))cilcgnlo7cgye}1qqndd (e.§.=25 3
Hz). IR (KBr) cm1l: 3398, 2984, 1?? 4, 1671, 1614, 1528, 1394, 1359, 1064,
991 . Elenentary Analysis as CzoHi stOsﬁzF 3.8 HzO calc. . C 39.00 ;
H4.19 ; N 20.46 ; S,10.43 ; F, 3.09 5 found : C,;/39.28 ; H 4.19 ; N, 20.48 ;
S,10.43 ; F,2.80 (%



Exanmple 2 - 3 (1) To a solution of conmpound 6 (90 ng, 0.6? mmol) in dried
MeCN 3 m, was added conpound 3e (? 16 ng, 1.4 eq) under |2e’ %ol i ng and
the m xture was allowed to stand over night, then stirred 6 A003
tenperature for 1 hr. The 10 reaction m xture was evaporated under reduced
pressure to give conpound 8e. IR (Nujol) cm-l: 3203, 1784, 1716, 1680,
1549, 1244, 1154, 1030 (Z2) Conpound 8e was deprotected and purified
according to 8 to e corrpound 9e (colorless powder, 220 ng). 1H NWR

( Ds- DVBO) il ?&%‘%ﬁ 6.9 Hz), 2.98 and 3.54 (2H, ABg, J = 15 18
Hz), 4.05 (ZH,ThQ,ab%ve'rJacHéﬁm AR a3Hed S uﬁnoan(é%%?‘top‘iimté ccncﬂan% d@%n@ 64 -
5.68 (3H m, 6.6 7 (1H, .19 (2H, brs 1H, dcl Hz) ,
8.88(1l-1, 1ﬂdnedes§a1(3' 3 E‘&uﬂ.plleiz) ,of9tl€b4 ¢obldensing Qt,géﬁt(ﬂd'dlucté e]c*— &IN' Hz),
9. 73(1H, dcl, J 0.9, 6.6 Hz). IR (KBr) cm-l: 3398, 29?9, 1??4, 1662,
1636, 1616, chqsszb@xexx@snbodleede 1038 El 'tfarbom«i@imsdzgo@s szszI WSz
38H202EI cal 50 fo ., G.43.23 ;
H, 4. 94 5 N %&cs QHYEF%IB‘&%‘Z’HE% Exé‘ﬁﬁf%o"é’ca ni(lﬁ at?“é( ]sgﬂb‘iy RagRolingmound

(145,15, o ST el B RS SQIPOUT

stand over mighfopytinaiumtnidth@iodiner ooOm tenperature for 1 hr. The reaction
m xture was evaporated under reduced pressure to give conpound 8f. (2)

Conpound 8f \Aé‘e(ad@frmfaol\edtsaneb%muhmredctmmmcdlchgethers&b,g tdoxanee T¢BHpound
9f (colorless p wder , g&g %%IH- NVR ( DIVISO)l 1.46 - 1. 74 8H
m, 3.49 (fPPthd ether; tegt-Bujygmethy e{smnc14<§lsop2°p7 NAYRGGETE) (e-gp, e&MH

4 86 ( %?1qur131ate e{%yzllziq_%e%%te Scanlo g%xl-ki]]_'g}egétg ] %Q{ol Ln%ﬁeddij%dré&a)rbg'gs A%g( iHHZé

J 8 4 Hz)chc}ﬁoﬁ%e]thlanéi,chlomfcﬁ'rﬂ- Ai'id) catbod2delddchBlided KRirbddiboss (Jg=b- 3 HZ)
| R (KBr) cm~l: 3399, 2957, 2870, 1786, 1Gl7, 1534, 1498, 1348, 3061

i033 989 .hexakb,dremmé e, yanm@lIuyBe)s aasde(&a(s}gasfblaﬂxﬁal&MN?cllhﬁ@hylﬁjrmamldél 45.0
: H'5,35; N16.79 ; $,9.61 found,; C 45.01 ; H5.10 ; N, 16.95; S, 9. 76
(% Reacti dPM@neMCBPe@é’éﬁ‘iﬂt%a@df' @‘B%’nﬁ?@yﬁlﬂr%@%homt%@ﬁ ¥-EEt N N

A U i LT T A RS SN T T

| 2a: X_N5R-Ngmeg}g,1g§ﬂggxﬁygtanm@aterx = N, R =CH2F 12d : X = N, R =CH2CH2F S X
HZN-N~~-N S N~~N~ '~ ~OO0O~NE R- Q2 N--~13a: X=N, R=M
(Ex3-1) 13b T}ie:ani‘dunROf:ctﬁupC(LEXHIH)1s]1&@a11y)(bc:uﬂ\l, RuoChipEfef &X8-aByutlD- 23d : X
=N R CHZCHzF(Ex3 4) Exanple 3-1 (1) To a solution of compound 10 (368
ng, 2.5 moP9l PAT aw@am&f I%OlmThe\AESaCQGEIé'baYcB?rﬁWFﬁil auf fttzalyalthO 1025 eq)

under ice- %%I Nge8 a%muE eperaldre 15 and the mxture was stirred for 3
hr. The reacti’dn m % lf was evaporated under reduced pressure to give

crystalline cogpédadd L 2 isl 'z'écplf)orcé'fa‘l 18489 redddda al édpoulndl4f tA683,
1635, 1613, 1551, 1248, BlngTe(pM \P 20%% 1038 (2) Tola sol ution of
conpou2d 1FarmulagIif:ture of CHzCl z 35 m, [ ~1eNOz 35 m, and anisole 3 m,
was adcle an AICls - MeNOz solution (1.5NI) 10 m) in N2 atnosphere under
ice-cooling anMi the @ xture was stirred for 2.5 hr. Ice, 1IN 5 HO and EtzO
wer e added thereyesy"thgn the wat er | ayer was separated, concentrated under
reduced pressure d _slubj eﬁt HP- 20 chromato. The col |l ected el uent was
| yophilized to ve np 13a ?)col orl ess powder, 641 ng). 1H NMR
(Ds-DMSO) 8 : 1752 ( @ J =72 Hz), 3.00 and 3.53 (2H, ABq, J =10 17.4
Hz), 3.83 (3H, s), 4. 2H, q, J = 7.5 Hz), 5.01 (1H d, J = 4.5 Hz), 5.63
568(3H m, 7.95(1H dd, J = 6.0, 8.4 Hz), 8.11 (2H, brs) 8.94 (1H, dd
J = 0.9, 8whapin B ig g ileavigg sgous (pgH, bydroxy= lrlagen )89, FI( B B, J =

R PRL X AR RN S N M 3330?13%3%f%‘?f}ﬁgé@%éreﬁigmo

talc. . C . Oq il 95 b1 fhifs
N, 21. 58 ; ggi%%ggw?/? @ed P’Z% %g?lfﬁ% (ap)zofvutl g“rﬁ1 d n@o%nw'fbl(mo ny,
1.63 mepl) cbi gﬁh@gfm%,;um (vwas 20 added conpound 3b (1.50 g, |.2eq)
under ice-coolpl ng and the m xture was stirred at roomterrperature for 2 hr,

t hen evaporated under reduced pressure to give crystalline conpound 12b. IR
(Nujol) cm-l: 3429, 3203, 1773, 1714, 1681, 1634, 1612, 1548, 1245, 1154,
1034 25 (2) Conpound 12b was reacted according to 12a, to give |yophilized
powder of conpound 13b (630 ng). 1HNWR (Ds-DNISO ~ : 1.18(3H, t, J =7.0
Hz), 1.51 (3H, t, J = 7.2 Hz), 2.99 and;g3.53 (2H, ABg, J = 17.4 Hz), 4.10
(2H, q, J = 6.9 Hz), 4.51(2H, q, J = 7.2 Hz), 5.01 (1H, d, J = 4.5 Hz),
5.66 - 5.69 (3H, M, 7.94(1H, t, J = 6.6 Ft), 8.12 (2H, 30 brs), 8.94 (1H,
d J=8.1Hz), 9.12(1H, s), 9.44 (1H d) J 8. 7 Hz), 9.67(1H, d, J 50

2 7 Y pp3 =6.:3 Hz). IR (KBr) cm: 3399 2938 1?2725, 1669 1634 1613

A NN A NN A NN - v o ~




20 dd, J = 0.9, 8.1 Hz), 9.12(1H, s), 9.65 - 9.2 1 (2H, M. IR (KBr) cml:
3399, 2983, 17?5, 16?1, 1613, .1528, 1388, 1080, 991. Elene Hahé Anal ysi s
as Czi HaoNsGsSaF 3.6 HzO calc. . C 40.2? ; H 4.38 ; N, 20.1 2803214
F,3.03 found : C,40.43 ; H 4.45 ; N, 20.23 ; S,9.96 ; F,2.66 (% 25 Exanple
3-4 (1) To a solution of conpound 10 (368 nmg, 2.5 mml) in dried MeCN 6n,
was added conpound 3d (2.5 g, 1.3 eq) under ice-cooling and the m xture was
stirred at the‘;aon$Enperature for 1 hr, then allowed to stand over nijht.
The reaction nj%t e was evapor at ed under reduced pressure to give 30
conpound 12d.MZ 7 2003 IR (Nujol) cml: 3190, 178:3, [714, 1634,
1612, 1546, 12457\153 (2)" Conmpound 12d was reacted according to 12c to

gi ve | yophiliz MwRsr of conpound 1:3d (550 ng). 1H—NNIR (Ds-DVBO) 8 :
1.51 (3H, t, J 7.0 Hz), 2.98 and 3.53 (2H, ABq, J =5 17.4 Hz), 4 25 (1H,
m, 4.35 (1H, n)R54 46 - 4.54 (3H, n), 4.66 (1H n) 5 02 (Il-1, 5.1

IgZzM (5136 ;jw}?%rehn ﬁé(%HSyéznch(liltﬁélgg}me ggdlﬁ TﬁfTa ove 3 OF al_ffl)l_gt),}fﬁr%of%(g xlfgmzbftqusé

Hz) . | R (KBleke Bt a3@99p0 @ég) 17 75, 1670 1612, 1528, 1386, 1292, 1228,
106G El enentary Anal ysis as al-1zsNsO-SaF 3 H20 10 calc. . C, 41.97 ;
H 4.48 : N ZIthﬂ)u,ndS(Ilﬁ) &y beFpredafill heusnding €, 4d2cderts He4.,58P(A)Ns@0. 15 ;

S, 9.99 ; ) S/(() Reactlon schenes of Exanple 4-1 to Exanple 4-2 are

shown bél ov@31|€i88cf<,nd~ AN 63- B ~ Examples pf QIGlBCSNIDXSNm R"umqludze @cgoRN2PVB

3b: X=N. R=Et ,3c: X=N, R=CHzF S NBoc " N,02PMB N\-/ R=Et 18c
X = N, R EI9pcSORy: HMBYIRr‘ I\EIWYEOXJN PlesloNg. NP D éoese “tyr{gf’x&-gb . R

o EL (Bxd Bl of BorCHRR ExA oo AR e nBR i ndnl 2008 (1

To a solution of conpound 16 (590 ng,

added conpoumNlddhe thi1c36bgmolodeq) Exdiflgles i cQ'Et]:ﬁaOQzUlt ng edidhdund (TIVXtidekRideas
stirred at roomtenperature for 1.5 hr. The reaction m xture was diluted
with Et zo /magaqlq acigiadditéon salte (eignchxsagidoride, Istlrglxrogiate, SulfiRtq, Mifrakd, cm-l :

34 24 17 714, 168 1634, 1545, 1246, 1155, 106: To a
sol ut| ofa riﬁt?ﬁﬂ%atféba?‘ﬁ a-%éf"z agdf nf“?d‘fi}QRIOfal‘o‘S X éamam sé‘F%ta% ',
was added gp; 8%%e%§%e§lﬂ!n‘égﬁl?&a(te ﬂgi]?é; EH%]s)ulfo a{\g at mospher e under

i ce-cooling an e mxture was stirr IN HC and EtzO were
10 added t h@te2hed 25 hen the water | ayer was separated "concentrated under
reduced pressure, and subjected to HP-20 chromato. The portion, eluted with
2% MeCN aq. c&mwddlnsm’@mrmﬂ)y rmmw@ptbmmlmhofttbedomeulh)ﬁm ochl ori de of
conmpound 19b (po 36 ng). 1HNWR (Ds-DMBO) 6 : 1.19 (3H t, J =7?.2
Hz), 2.52 - %174 2 my 812 (1H, 15 d, 18 Hz), 3.67 - 3.8 (2H, m, 4.11
(2H, q, J = f»gé% MH dsJ = 4.8 Hz), 5.61 - 5.0 7 (2H, m, 5. 75
(1H, dd, J = 4.8 7 HMz), 5[84 (1H, d, J = 14 Hz), 8.00(1H, brt, J =7.0

I-12), 8. 14(2H brs), Y. 09 (et JESl(Hz)), 9.37 (1H, s), 9.42 (1H,
d, J =57 H), 9.49(1pRe,0J = §. . 1H-NWR (Dz0O) 8 : 1.30 (3H, t, J =
7.2 Hz), 2.68 - 2.80 (1H, m, 2.850-2.9 7 (1H, 20 m, 3.31 and 3.63(2H,
AB J =18 Hz), 3.3 - .88 (3H, , 4.08 -.4.19 (1H, 3 (2 , J =
6. 3 H )15 5 %wa&, sxmiofu%%ﬁg)e@daﬁae% BAVY zﬂl eﬂ% ot} sg'l tileﬁeqﬁg),
5.62 - 5.7 : , =4 8.4
A 85(%ﬁéﬂes%af?e%e%?ﬂé@f,**sg%ﬁo(u 48 Vb efle Jopidhiedifiped Ppdodna® &

(KBr) cm-l:(@1¥398, 2982, 1? 71, 1668, 1611, 1461, 1391, 1037,. 25 Elenentary
Anal ysis as Cz4HzeNioGsSz 1.25 HC1 4.8 HzO calc. . C 39.45 ; H 5.08 ;

N, 19. 16 ; S, 8EZ8mpl@lo6s@¥s boenrs oftBO campour] {VDBre the s8mems; thes@ 052
C1,6.08 (% Exanple 4-2 (1) Conpound 16 (355 ng, 1.2 mmol) was reacted
accor di ng t%6™PRYRAPIR- 4-1 to 30 give conmpound 18c. 53 2 7 MAY 2003 5 10 IR

(CHCLShoorm! : Elafithes éx olvetrs $4diin HBachfd afs ubleiad (%Z t s@RPs‘éan 1B vas

r eact edoaccor Ag L0 gi V&~ conpoun cotorless 31
29)63 %?HNN?Bb()Wgesc&beda.\’I@%od @). 7fn Qlalh'itm@ cm%p&an (Izl)gxﬂﬁylble u@ld Fﬁo?}% @nmd

5.2 ~ (1H, odlvedt= 4.8 Hz), 561 and596(2H ABq, J :144Hz) 5.61 - 5.
7Z (1H, m, 5.82 (1H d, J =54 Hz),5.8 7 (1H d, J = 4.5'Hz), 7.90(1H dd,
J = 6.3, 8.4 Hihe aeoemf(qfrqom@ougdﬂ iguppally ghogg 1(- 15Heq anolgprefegablyjaboyf 9. 00

(1H s). IR (KBr) 1. 3427, 671, 1613, 15 62, .1 79,
1064 . El embntsfdy “)&H;P%?@%‘Pé‘néz@ugﬁﬁd%@é@ lsluﬂﬁﬁdm vetyd gi’%ﬁ T

C 38.16 ; H4.59 ; N 19.35; S,8.86 ; C1,5.G3; F,2.63 found : C, 3S.13 ;
H4.6 ~; N19.66 ; S,8.83 ; Cl, 5.84; f§ 2.56 (% Reaction schenes of
Exanple 5-1 to Exanple 5-4 are shown below. N~ \ NyN*~NH S' N BocHN~\ ~~ N S
"YIN N ~N~I RRO O 02P-MB 3a: R=Me 3b:R=Et 3c : R = CHZF 3d : R = CHZCHpF
Boc S, _2a BocHN\W\ N~-NS ----.~N~~tN \ N Ni ~ROO NyNuUu NH
OpPMB Boc 34a: R=Me 34b: R=Et 34c : R = CH2F 34d : R = CHZCH2F



S NHIN- ~CGNS--, ~+N~\ b~ g _ ~y | NH? 00 HC135a: R-NE(EXSl
) 35b : R = Et (Ex5-2) 15 35c : R = CHZF (Ex5-3) 35d : &IIEX54)
Exanpl e 5-1 54 2 7 MAY 2013 (1) To a solution of corrpound (M?f\ 24803, 0.8
7 mol) in I bleCN 10n, was added conpound 3a (0.71 g, 1.1 eq.) under
stirring at roomtenperature and the m xture was further stirred for 2 hr.
The reaction m xture was concentrated under reduced pressure, then EtaO 50
M was addedot® gréfraslyisdoat 10080ty devéial infiahic@nolsevdtay Bog@mpound 34a
(0.69 g, 78% as powder. 1H NWVR (D14ZS0O-d6)6: 1.38(9H, s), 1.50(9H, s),
2.00(2H, m, 2I99%&procays, adredCiGHmentjato8 I3 (LB8HAdsY, sueh5B(iB#H der)e.g5 NG ( 1H,
d, J=4.8 Hz), 5.28(2H, s), 6.09,5. 58(2H,  ABq, J=14.8 Hz), 5.93(1H dd,
J=8.6 Hz, &g Kl&))anctaﬂyszmat@j (e. scceo@%)thlovy@aeezpmdcpoteys&gug thiqcyanate).96( 1H,
dd, J=7.8 h'}%Hé)ytl Eé g b 1%‘ %’% de78Hz
9.07(1H, s)"h9> 551 YLy RNET ‘)°8n‘Piy FAr005Erd 1o &8 A ¥EifSund
34a (0. @8 L Iﬁ“@ and MeNO2 3nml and t he
m xture§V\/a h(?g%}?&gS?gabé%%@é%ﬁ)ggﬁe\{%g%)g@ ,gFéS%%@ﬂf%nd an Al C a- MeNCa

sol ution (XMetBod/3yM, 10eq.) were added thereto and the 15 m xture was
stirred at -5C for 1 hr. The reaction m xture was added to a m xture of

0. 25N HC1 15ml Camadorng A)30ravidedi&? isnpt hideygeThemnnbe ebtaimgdeby wasctimar at ed,

washed with EtaO %2? , gurgggg wi th HP-20. The eluted portion was

| yophi | i zed°P@Ypr{a g%en{? oy (0.16a, 37%. 1H NVR(D20) ~ : 2.39(2H m),

3.13(2H, t, J=8. 7 Hz) 3.30,3.64(2H, ABg, 20 J=12.1 Hz), '4.Q(3H, s),

4.64(2H, t, J=7. EQZé(lH d, J=4.8 Hz), 5.62,5.89(2H, ABq, J=9.9 Hz),

5.85(1H, d, d J=8.1 Hz, 63Hz) 8.80(1H, d, J=8.1

Hz), 8.84(1H, d, J¥6. Hz), B Kﬁqe)cml 1771, 1609, 1525, 1392

Exanpl e 5-2 25 (1) To Q@ sol ufi 6urdq 24 (0.41 g, 1.48 mmol) in DWF
. under(\/s',)l rring and ice-cooling

and the mixture was sti@fe raturg for 2 hr. The reaction

m xture was slowy added to Et20 r%tlrrlng, then the

precipitate was filtered to give corrpou b (1.46 g, 95% . . 30

1H NVR(ds-DMSO) 6 : 1.24(3H, t, J=7.2 Hz)Hl 38(9H, s), 1.50(9H, s),

2.01(2H, 55 2 7 MAY 2003 m, 3.30(2H, m, 3.50(2H, m, 3. 7 7 (3H, s),

4. 20( 2H0 q.wherein each siimpol 4. tEO GRiHe as,abgweg]. a8 &elzer or5a £®l(t1h1¢redf (hPrelingfter)

5.29(2H, s), 6. 5582H J=14.7 Hz), J=8.6 Hz, 5.0 Hz),

6. 94(2H dreﬁ‘@ Oﬁf)COm?O%%‘?g’&&‘ ) vgjth § compoid o o t*?e d%z&)HavbngnﬁzmS 8

o 57(1H) 05 g 15T Sl &ﬁbz%weof"%s%%fi'zf%3??&18%&%@%@50, 1375

(2) Conpoungo3thce(ddedd compbufid BHBhe form 4IRSl ne@6in 2 GHEGY fn 280 lp 3ch MeNCa
9mL and the m xture was cooled to -20C. Anisole (1.8:3 nml, I2eq.§ and an

Al O a- MeNCas$alagenomeftiavesafomtloxy, Gag. Denveresudaiddxy.heret o at -5C and t he
10 mxture was stirred for 1 hr. The reaction m xture was poured into a
m xt ur édof Bripsnecter win@REMd Bt ~0 | zorl under stirri ng. The water |ayer

T R o DA b B =
1.28(3H, 1de|l%é'c7ra91n|3’231 erd: 3@(}(3&%16@ of ?ehé]c(e%!?'drém agelﬁt lﬂ?c)uclé%h@s;ﬁ!%r@s 61( 2H

ABq, J=18.0 4761 t, J=7.0 Hz), o q, J=7.0 Hz), 5.21(1H d,
J=4.6 Hz), oSycﬁﬂon&e smlawl Aqurche,-Ihal‘ksza)zde‘aﬂﬁ»@&}atelpduﬁphjne;smdI—HNG 2
HZ), 8. 78(1H d, J=8 81(1H, d, J=6.2 8.85 s) | KR cml:

1 772, 1615 cwgh?hzs@caﬂberle%@ﬁ a%e 16A5F9R palvate 1621“§F~F ?SN%EQS ve- defcre, 4. 1H

20 20 | c. 5.0 N 19. 7 Gl Sa?

G 36,090 Fiethersan gedbory "phe Rublat boimBunt ROWT petal? 58 o1 o
conpound 24 4 Qo feeonfporhd WP ) mol. PYE rd b WRSeARME; COTRAY A0S0 t2- 35 0,
| .2eq.) under stirrin5 and ice-cooling and the m xture 25 wasS stirred at
room tenpersgtqyre for 1 hr. The reaction m xture was slowy added to EtaO
500l under stirring, then the precipitate was filtered to give conpound
34c (2.79 g()3 >)rb|awwm(@|sng>ﬁé@) 8 : 1. 38( 9H, s) 1 51(9H, s), 2.0(2H m,

2. 98( 2H, 50(2H, t, J=7 Hz 5.12(1H, d,
J=5 Hz), 5. 28332 ,20g CO'%“@%déﬂ)s AEQY ef‘lglzedA nec szﬁyﬁl PFSS%%)(Eﬂf & basy.

J=55. 6,Hz) (2H,
3755 So4E) mil Rkt soff e Sl d@e%&; e R
d. J=7.8 Hz) 9.08(1H, s),12. 7(1H, s) IR(Nujol)cm 1:

1785, 1545, 1515, 1459, 1375 (2) Conpound 34c (2.78 g, 2.68 nmmol) was di ssol ved
in CHaCl~ 50 mMl and 5 IVIeNCa 25 ml and the m xture was ice-cool ed. Anisole
(3.49 M, 12eq.) and TiCl.~ (2.94 mM, |0eq.) were added thereto under

stirring at 5C for 1 hr. The reaction m xture was poured into 0.25N HC1l
150ml and Et aO 300nTL The wat er | ayer was separated, washed with Et~O

NN A 1IN NN ——y I 1 N 1 L ' L Y L



HZN-N' ~ ~-~ Si 1~ Rb O ~~"N~(e 00 HOJ 37a : R= M (Ex6-1) 37b : R =
Et (Ex6-2) 37c : R = CHyF (Ex6-3). 37d : R = CH2CH2F (EX6-4) §8M %7 MAY
208 Exanple 6 - 1 (1) To a solution of conpound 26 (0.59 92 6Y3 Fﬂ%l)
MeCN 15nl) was added conpound 3a (1.66 g, |.leq.) under stirring at room
tenperature and the mxture was further stirred for 1.5 hr. EtsO 80nl was
added to the reaction 5 m xture, then the precipitate was filtered to give

conpound 361?yd(réca§80193 D8 Ar By, a)md@sHkUM?\(eQGnlmp)alcoholé- a%@(vwﬂiers)'l’he

1.50(9H, s),” 2.10(2H, ), 2.80(2H, s), 3.23(2H, C45(2H M), 7( 3H,
s), 3. 93(3H, bz&)- lﬂcma(earﬂor r«yaﬁp&e(alkahdneat&au tz3., NaZGOZHNaﬁ)CCEa, 592,(:@3(5)9(2H
ABq, J=14.6 Hz),5.93(1H, dd, J= 5.2 10 Hz), 6.93(2H, d, J=8.

Hz) . 7. 38( 2Hulkali mesgl kydepyide (98¢, MOHdKOJ‘B7 '@mrwona:tz)fﬂ?z?lsuwlmbo@t 13=6. 2
Hz) . 9. 04( 1 7. (1H d, J=8.6 Hz 6(.1H.
5 N of §cntrl5’hir’]i’fd Sergindan 158, Thseachss tenperiinro bbb U DB0'G 1. 50

L) '8 RSN ST RE SRt AS Ol QOB Stle 1o

15.9 m, | Oegyeh wRER tAddochpoled (V) BNflew e FAXEHEIYWRS spi thesigsh dhroua® for 1
hr. The reaction m xture was poured into a m xture of 0.25N HC 35nL and

Et a0 ?20ml wiehttists well kgowiihie axpenspn [shilled inatde separatepdesendstitedmeihdd Bt sO
120nmL, and purlfled wi th HP-20. The 20 eluted portion was |yophilized to

gi ve compoufh@wabel ‘(Vl') 43 g, 397/ 7). 1H-NVR(D20) d : 2.40(2H, n), 2. 7 3(3H,
s), 31?2 ( Zéﬁfﬁetho zl 2 Hz), 3.30, 3.64(2H, ABg, J=17.9 Hz), 4.05(:3H, s),
4.64(2H, t, tBOGRY, 5.22(1H, d, J=4.8 Hz), 5.62,5.89(2H, ABq, J=14.6
Hz), 5. 85( 1H, d 4:138 Hz) , 788(1H d%_q— f36 Hz, 6.6 Hz),8.80(1H, d, J=8.6

Hz), 8.84(1H, d/ &§6.6 Hz),8.88(1H, R(KBr)cm 1: 127
389 EI BBasary Analksi ¢ as C2; 3H 26N1005S2 1.1HCL 3. 9H

3, 1669, 1611, 1
20 talc. : . H,5.05; N, 20. 10; $,79.\20; C1559found : C, 39. 68;

H, 5.01; N, 20 Ma/'ﬁHg 2?2 q;14>5 40 Exambhe ¥=B*30 (1) To a sol ution of
conmpound 26 (O g, mml) in DM 8ml, was added 59 2 7 MAY 2003
conmpound 3b (1. 8 2eq ) under sti riR ng and ice-cooling and the m xture
was stirred at roomterrperature for 1 hr. The reaction mxture was slowy
added to Et~0ég@)m under stirring, then the precipitate was filtered to
gi ve cogpound (1.90 g, 96%. 5 1H({|M)2(d6 DMBO ~ : 1.23(3H, t, J=7.0
Hz), 1.36(9H, s),1.51(9l-1, s), 2.18 m, 2 3,45( 2H,. m
7 2(3H, s), 4. Q@epwée V) gan pe preparec bnr?ectm C‘?ﬂ‘P(BmI‘OWﬂh wigh 3]4&5(142?113

Hz), 5. 29( 2

Hz§ 6. 9322:}“82”5“3 aﬁo&?ﬁﬁz?%"fgi’ q’ide&#S? 75515 %fe% ”fﬂ& ‘é‘%@ #;%nf—iz 6. 4
Hz) , 8. 86( 1Hndd melEfndsultohyBxPdGd khe fresdmce & dBdsee Jgo(l\l;ﬂ{ ah@ RO 6ThdH,
s),12.59(1H's) TR(Nuj ol yem 1. 1790, 1715, 1545, 1460.1: 380 (2) Compound 36b

(1.89 g, 1.Bammimi pamadsabssohdededl Qe Ms Bobnds aerattive NORdER MR QFH /t he

m xture was cooled to -20C, Anj sole (2.35 m, |2eq. % and .an Al d s- MeNQz

sol uti A (ﬂ\wlkzh arpdicpoayyatoer ahesiaed ?h@r@@@tl%cﬁo viges 30G1Rde frer HAS
stirred at actlon xture.wa our t re of
oL bEn Hes gt dnirriaeaes At ahE AR, Mot %e‘g?era?%eslg el B

with EtzO 1g(ear preaRgbIpUbohi @QoWO*Ch HP-20. The el uted portion was

| yophilized to give conmpound 37b (0.40 g, 31%. 1H NVR(D20)~: 1.31(3H, t,
J=7.2 Hz), 2.4Im2H)btained2coFoBHl @Y) mBylfngHdr Ue, cl2GhidalBy moklif)jeBta3dthdr 64( 2H,
ABg, J=18.2 Hz),4.32(2H, q, J=7.2 Hz),4.64(2H, t, J=7.5 Hz),5.24(1H, d,
J=5 1 Hz), Fo8wosnde( Orherapethods BatoF ppestowgsbeley. d, J=5.1 Hz), 7. 89(1H, dd,
J=8.4 Hz, 6.3 Hz),8.80(1H, d, J=8.4 Hz),8.85(1H, d, J=6.3 Hz), 8.88(1H, s)
I R( KBr)cm 1:1 774, 1616, 1525, 1387 25 El enentary Anal ysis as C24H28N1005S2
1.3HC1L 4.1H 20 talc. :C/39.93; H /5.24; N, 19.40; S, 8.88; C1,6.38 found
:C,39.90; H5.15; N, 19.37; S,8.84; Cl,6.59 Exanple 6-3 (1) To a solution of
conmpound 26 (0.6:3 g, 2.17 mmol) in DV 8 m, was added 30 conpound 3c
(1.99 g, I.2eq.) under stirring and ice-cooling and the m xture 60 ~ 7
MAY 2003 was stirred at roomtenperature for 1 hr. The reaction m xture was
slowy added to EtzO 500nl under stirring, then the precipitate was
filtered to give conpound 36¢ (2.42 g). 1HNWVR(DVBO-d6) 8 : 1.36(9H, s),
1.51(9H, s), 2.18(2H, m, 2.80(3H s), 5 3.30(2H, m, 3.50(2H, m,

;3. 77(3H, s), 4.48(2H, t, J=7. 5.13(1H, d, J=4.9 Hz), 5.29(2H, s),
6.11, 5.60(2H, ABgq, J=14.3 Hz) Fl(ZH, d, J=55.3 Hz), 5.95(1H, m,
6.93(2H, d, J=8.8 Hz), 7.38(2H, d,'J=8.8Hz), ?.96(1H, dd, J=8.0 Hz, 6.0
Hz), 8.87(1H, d, J=6.0 Hz), 9. 05(1{H, d, J=8.0 Hz), 9.11(1H, s), 9.87(1H,
s), 12.7(1H, s) 10 IR(Nujol)cm 1: 1785,1 710, 1545, 1460, 1245 (2) Conpound
36c (2.37 g, 2.25 mol) was di ssol&ved into CHaCl z 40nil and MeNQOz 20nil and
the mxture was |ce cooled Anlsole (2 94 m I2ed ) and Ti Cl ~ (2 47 m

. o e~

, 3.



|l ~Y' +\ osiE Er OZPMB E-0 O ~*"'N ~' is 3b QZPh(B Boc 38b S

AlCl,/~nisole HZM-M N CN S N ~ ~ off OEtO ~*~N~" 00 H 39b _HCl (1) To a
solution of compound 32 (0,78 g, 1.?9 mwvol) in MeCN 1?m , 2 aMAYQtad
conmpound 3b (1.50 g, |.leq.) under stirring at roomtenperature and the

m xture was stirred for 1.5 hr. The reaction m xture was concentrated under
5 reduced pressure and EtzO 80 mM was added to the residue, followed by
filtration to give gonpound 38b (1.7?? g, 83% as powder. 1H NVR(d6- DMSO) -~
: 0.54(6H, g, J=8.1 N3,89( k4 oI = 8R1 y 1.24(3H, t, J=6.9 Hz),
1.38(9H, s)B 1.51(9 ¢4), Z.10 3.0 m, 3.60(2H, m, 3,76(3H,
s), 4.20(2H, q, J=6. NHCGHAS(2H, m), 1 gA d, J=4.8 Hz), 5.29(2I-1,
10 s), 5,59, 6.10(2H, ABn, J=14.4 Hz), 5 9M(1H, dd, J=8.4 Hz, 4.8 Hz),
6.94(2H, d, J=8,? Hz), ?.38(2H, J=8.7 Hz), 7( H, dcl, J=9.0 Hz, 5,4 Hz),
8.86(1H, d, J=5,4 Hz), 9.04(1H, d, J=9.0 Hz), 9,10(1H, s), 9.6?(1H d,
J=8.4 Hz), 12.59(1H, s) IR(Nujol)cm 1: 17?0,1710, 1680, 1540, 1455, 13?0 15 (2)
Compound 38b (1,?5 g, 1.4? mmol) was dissolved in CHzClz 28 ml and MeNOz 7
m and the m xture_was c oI ed to -20C |sollﬁe(1.91 m, |2eq.) and an

Al O s- MeNOz sol uti gn (11 14. RSZC('@R)3 re added thereto and the
m xt ure wascstirredst 'CRf +—h1—1:he | m xture was poured into a
m xture of 0.25N H E[?h and Ri-£60% n he water |ayer was 20
separ at ed, washed Wi N1 ® 120xagty, and ph‘rl fied with HP-20, The el uted

portion was |yophilized to give conpound 39b (0.13 g, 12% . 1H NVR(D20) ~ :
1.30(:3H, t, J=6.9 Hz), 2.42(2H) m, 3.22(4H, m, 3.31, 63 2 7 MAY 2003
3.64(2H, ABg. J=18.2 I-12z), 3.8:3(2H, t, J=5.4 Hz), 4.3:3(2H, q, J=6.9 Hz),
4.65(2H, t, J=6.6 rk), 5. 23(1H d, J=4.8 Hz), 5.6'2, 5.90(2H, ABg, J=i4.6
Hz), 5.86(1H, d, J= 8 I- 89(1H rfd, JRS 1 Hz, 6.6 Hz), 8.80(1H, d,
J=8.1 Hz), 84(1H )AS 88( N 5 IR(KBr)cml 17
73 1669 1611 152 7, nent—a-lhy—AnaI S|$ ab—@ﬁSHSleOOgS 2

.IHC1-5.2H.0 talc. 9 "2 7; H, 5.48; .3 2; S, 839, d, 5 10 found
C, 39.24; H 5.59; N, 18. 13; S, 8. 39 C1, 5. 32 10 Reaction schemes of Exanpl e
8-1 to Exanple 8-2 are shown bel ow. BocHN-CN~C-Y~( S ~N b O~ ~ 1 ozPr~B 3b
R=FE 3c R= CH?F ~~N~CH Boc Bocl-~~N~~ NS I+ ~1 ~"s NO O~ ~ -~N~OoH R
02P~1B Boc 40b R = Et 40c R = CHZF RZNN(N~~ C NS ~, OHR 0O ~N~ 00 HI-IC |
39b R = Et (Ex8 1) r39c RR= CHZF (Ex8-2) amgg‘te 8-1 (1) To a solution of
conpound 3: (1 99, \ Nmml) ipfxVeCN %\7 n1 N Was added a sol ution of
conmpound 3bE(4. 95¢g, |ecy Rf n -MECN—20 Wtenperature 15 and the
m xture was stirred B hr. The reacti Nt ure was concentrated under
reduced pressure and the resi due was added to (i-Pr)a0 500 m under
stirrin5, then the precipitate was filtered to give conpound 40b (6.07 g,
959% . 1H NVR(ds-DVMSO ~ : 1.24(3H, t, J=6.8 Hz), 1.36(9H, s), 1.51(9H, s),
2.12(2H, nm)) 3. 35(8H, n), 3. 7 7(3H, s), 4.20(2H, q, J=6.8 Hz), 4.45(2H,
m, 5.10(1H, d, 20 J=4.9 Hz), 5.29(2H, s), 5.59, 6.110H, ABqg, J=l4.5 Hz),
5.94(1H, dd, J=8.4 g%, GCH,);FRHMdVAY 20Qi§*4 9 , 6.94(2H, d, J=8.8 Hz),
7.38(2H, d, @¥=8.8 NO5( 1H, dgF J= N 6.2 Hz), 8.86(1H d, J=6.2
Hz), 9.03(1H, d, J: /P-IZO,‘C139—IG(-rH> y |B. 98fNH, d, J=8.4 Hz), 12.58(1H,
s) IR(Nujol)cm1: 1790, I7‘15 1545, 1460, |38 (2)M€orrpound 40b (6.05 g, 5.G
nmol ) was di ssol ved in CHaClz 120 mM and MeNO~- 86 ml and the m xture was
cooled to -20C. Anisole (7.30 m, |2eqg.) and an Al C s-MeNCa solution (1M
56 m, 10eq.) were added thgXedialagad R4vegamicaesides)was stirred at -5C for 1
hr. The reaction m xture was poured into 0.25N HO 120 ml and EtaO 240 ml
under stirring. The water |ayer was 10 separated, washed with Et~O 120 m ,
and purified with HP-20. The eluted portion was |yophilized to give
conmpound 39b (1.81 g, 42% . The physical data was identical to that of
Exanple 7. Exanple 8-2 (1) To a solution of conpound 33 (0. 70 g, 2.2 mmol)
in Nl eCN 30nmL, was added 15 a solution of conmpound 3c (1.85 g, I.leq.) in
MeCN 7 ml under stirring at roomtenperature, and the m xture was stirred
for 3 hr. The reaction m xture was concentrated under reduced pressure and
the residue was added to i-Pr20 200nlL under stirring, then the precipitate
was filtered to give conmpound 40c (2.01 g, 84% . 20 1H NMR(d6-DVSO ~
1.36(9H, s), 1.51(9H, s), 2.12(2H, m, 3.35(8H m, 3. 77(3H, s), 4.47(2H,
m, 5.12(1H d, J=4.9 Hz), 5.29(2H, s), 5.60, 6.11(2H ABg, J=14.3 Hz),
5.81(2H, d, J=55.0 Hz), 5.96(1H m, 6.9%(2H, d. J=8.6 Hz), 7.38(2H d,
J=8.6 Hz), 7.90(1H, dd, J=8.2 Hz, 6.3 Hz), 8.86(1H, d, J=6.3 Hz), 9.03(1H,
d, J=8.2 Hz), 9.10(1H, s), 9.87(1H, d, J=8.2 Hz),12.65(1H s) 25
| RCNuj ol )em 1: 1785, 1710, 1545, 1460, 1245 (2) Conpound 40c (2.01 g, 1.86
rrrml) was di ssol ved in CHzCIa 34 mM and MeNO- 17 ml and the mxture was

I Y 1 ' 7o~ A 1~ _ 0\ g et g £~ o~ 1 1~ 0\ Y Y



3.84(2H, t, J=7.1 Hz), 4.65(2H, t, J=5. r Hz), 5.25(1H, d, J=4. r Hz),

5.63, 5 5.89(2H, ABg, J=15.3 Hz), 5.84(2H, d, J=54.2 I-1z), 5.87(11-1, d,
J=4.7 Hz), 1.89(1H, dd, 8.2 Hz, 6.4 Hz), 8.80(1H, d, J=8.2 Hz), 8.86(1H, d,
J=6.4 Hz). 8.88(1H, s) IR(KBr)cm1: 1778, 1675, 1616, 15 25, 13867 fj ary

Anal ysis as C. ~4H27N1006S. ~F1. 1HC14. OH20 10 calc. : C, 38.60; H, 4.87;
N, 18.75; S,8.59; F,2.54; C1,5.22 found : C, 38.67; H, 4.84; N, 18.57?7; S,
8.24; -F, 2. %@9&4 5.13 Reaction schenes of Exanple 9-1 to Exanple 9-2 are

shown bel ow. N'CONHMe SN BocHN-~\ | OH 23 S NN-C NN ~ | BocHN-\
| ~NSI -~ N§bxO~o ~ +N~\ O PMB OO N J,NNCONHMe R z R COzPMB
3bR=Et 3c RRI'——QHZ 4 H& = E% 41c R-CHzHRas N ﬂ'OS Nv _ ~ a CONHM 00 42b R =
Et (Ex9-1) 42c R = F : 15 Exanpl ~N—~gt) To a sol ution of

i ge Dyl Fl i, was added conpound 3b (1.28
g, |.3eq.) under Stlé i ¢&-cooling Nt:hpm ture was stirred at
roomtenperature for q hr. T goFeaction m xture pgfas slow y added to Et O
400 M under stirrinj, then the precipitate was,filtered to |ve 66

MAY 2003 conpound 41b(\1. 3 ~ g). 11-1- NVRYUIHh- P~°‘el°t' t, J= 7 o
Hz), 1.51(9H, s), 2.68(:3H, d, J=4.6 Hz), 3.54( ﬁﬁe’a“y t"77 3H s),
4.20(2H, g, J=7.0 Hz), 5.15(1H, d, J=5.0 Hz), 5272H s), 559 6. 14( 2H,
ABq. J=14.8 Hz), 5. 93(II-I dd, J=8.2 Hz,, 5. OPHZ) 6.93(2H, d, 5 J=8.6 Hz),
7.3 7(2H, d, J=8.6 Hz)S X RO Hz1- 546 Hz), 8.38(1H, d, J=9.0
Hz), 8.87(1H, d, J%—Eﬂ\ ,\s. (1 d, J=8.2 Hz), 12.59(IH,
s) | R(Nuj oI)(;m_:L. 1785 ounﬂ_éllb )1.31 g, 1.38
mol ) was di ssolved in CHadaZ éb% 2andthe(m'xture was
cooled to -20C. Aanisole (108 @, and an Cl s-1VTeNGCa solution (1M

13.8 m, 10eq) were added thereto arﬁﬂjQQe m xture was stirred at -5C for 1
hr. The reaction m xture was poufed into 0.25N HC 70 m and Et20 140 m
wWith stirring. The water Iayer separated, washed with EtaO 120 nil and

purified w HP- 20., The d 15 porti.on s lLyophilized to give conmpound
42b (0. 45 dwa&wal eaﬁ*ﬁ@mheeb egamefﬁé@flgﬁlmfvez =7.0 Hz), 2.81(3H, s),

oy, 5 3a(on O 7 ¥ add pilinciacitlatije Gip stk alitl po g ehhbyule gy 0
7.88(1H5 ddStel=8),Othlsla, whick i‘d@ych&ecﬁ@@ ldHe Sisxcl@-@)a@n 2%5151015 (8&plbh, )giSe 90( 1H,

d, J=6.2 Hz) 20 IR(KBr)cm1l: 1 7 7 3,16 7 3,1613, 1385 El enentary Anal ysis
as C23H24N100682n3 (I)Ke®, Refagence Lxampls® 31 Hp 43 add }N;@Q)IQQZSQBZM found :

Commoumd 23 ( ep hyeasiies ey U (ARrORBLL SeFding e tht ke AR BBe (o 20 g
|. 2eq) undey, ﬁo%ayrgrrha,g ?I‘_ﬁan#&ﬁldC@R LG gkt DG {T\-J[BEHrI\?* gggegtgtlagggaglgggom

terrper ature eacti on nrxt e WwWas ow Yy

then the preagibpiddadBhwesbubtdilien eTh 0ydizeiot GBI iAhe fdrdb§lodluctdin

1H NVR(dh-DMBO) ~ :1.51(9H, s), 2.68(3H, d, J=4.2 Hz), 3.5(2H m,

3.77(: 38, 8%e preseicwaﬂ(ast_ﬂ?@m)mplss mS(m-amd;nQ]wlh Blolrza)r;ic Bcidg (8, Y, 5.59,

614(2H A J=56.0 Hz), 6.93(2H, d,
%Sé)wgﬁga'd tﬁ ”ﬁ?f SungQBtemnddaletlﬂa@ @ulﬁﬁlat@ #1q4PyEaTEC 37( 1H,

22.%7?13, B9 PR B et RS 7 able o) el oul vAAARE o,

(2.38 g, 2t5e NR®) Thu\@e&npbra&me\oedhé #ci Otk i g 502 ¢tho 38 & bbENDE t2Bbdlt 180, t he
m xture was ice-cooled. Anisole (3.26 M, |2eq) and TiCa (2.75 nm, |0eq)

wer e added prkferatlp abadt Ohte aboutud®ECiasd she meactioat tis@ fsosevérdlrminfites te@act i on
m xture_was poured |nto,$ 25N HC1 200 m and EtzO 10 300 M ~ with
stirring. TREIRatRurpay ethgisagom st edes insheld wretie e sy nficesnta,

purified w th HP-20SS chr opat he eI rti 0 ed to

Gi ve comoutioiIET gk, Ay i SRl TPABY. bad gl erg ehgb St

g gi—g ZEH '%Efﬁ'efeﬁ'ejcl‘?bnq-bdd@nengof%hg(g%@b2%01&5601@ t'ﬁlélxmléo é%tgﬁa?_?évoug‘g@% 8 Hr),
7.87(1H, d(PMB ﬂ&dZdeX or 5«c8rﬂd&)'ypr8te656§,|g|ro® (ng—SPMBﬁZ))‘ coxﬁpcﬁﬁ(dl(ﬂ‘b() &n, be
8.90(1H, d, J=5.8 Hz) IR(KBr)cm!|: 1774,16 75,1613,152 7,1387 El enentary
Anal ysi s asdeap2OteREN1006S2F3. 2H20 cal c. - C, 39.90; H, 4. 17 N, 21.15; S,

9. 68; 28720fougd C, 39.91; H A4.25; N21az2 SQgBl;l , 2. 68, The
conpouﬁes of BRGHBP d8e AROYS 282 Leashinnnal fgRriRIAd Erpwe 58 féd‘“b‘W'u’s”i”ﬁﬁ

mat eri al s obt ai ned in Reference Exanples 13 to 33. Exanple 10 68 7 NAY
2003 SAN Boc-HN N~CONH S N~CEt O 3b C~pi¢B |

corrpound23(247mg 1 Nm*g)




43 ~ + ~N N-N~CONH2 75b Al Clj/anisole SAN H2N " | CONH S N N-CEt ~ ~ NOC
00 76b NON'CONH2 (1) To a solution of conpound 43 (0.264 71M}§Y noml ) of
Ref erence Exanple 13 in DMV ? m, was dissolved a solution of "cofpdund 3b
(1.48 g, |.3eq) in MeCN 4 m under stirring and ice-cooling and the m xture
was stirred at room5 tenperature for 1.5 hr. Fromthe reaction m xture,
MeCN was evapor ated under reduced pressure and the residue was slow y added
to Et zO 400 bbLy (N8N j - j

conpound 25b T A o CbEl Aty b o R o L Bl bbifRons )
1.51(9H, S) . ard ¥ Hedbbs}ty ddProdecdO Ao flth—rdadtign., S5.13(1l-1,d, J=5Hz), 5.28(2H,
m, 5.58,6.14(21-1,ABq,J=14.6Hz), 5.93(IH, dd, J=8. 6Hz, 5Hz),

6. 93(2H, d, J=8.GHrpourl @xugimiw s brpag |Hactexisl peEir8)n ad 88itthi Bp used for
?.96(2H, M, 8.88(IH M, 9,01(1H S), 9.68(iH d,J=8.6Hz), 12.59(1H, S)

| R(CHCI a) cnRXeveDEps P die atngonpgupalesg . Rumeps)iior vayions disases emped 00 g,

1.5 mol i,SS0l (RO 10 and. |Vl e Q .and the m xture
was cooIE)ed\Ag%thg%%wxﬁ%ogg?dr rrng. ° %Il rSHOSI égs ir.ag%yg%cﬁirel%nfm%cﬁnéﬂ genito-

Al O s- MeNOzysighif kit (AfbYiibn. HEElehdrde@rd oMRbApAESEd)iRBRAL AnaNEIb e

m xture was stirred at -5C for 30 mn. The reaction m xture was poured into

0. 25N HCl i foints:and EtaO 140 mM with stirring. 20 The water |ayer was
separated, washed with EtaO 140 ni, and purified with 69 2 7 MAY 2003
HP- 20. The @) aresdleppaeiivpity peainsl Gphminesative dagieviamsonpound ?6b (0. 42 g,

yield 43"/"), 1H NRng% ~ 1 29(3H t, J=7 %; 3. 28, 3. 61( 2H, ABq, J=I 8Hz) ,

4. 31(2I-I,qg239’??—9f£¢?t Uity ﬁe%‘f‘ﬁégg%’%",s%‘fe% RhEps’ g

5. 66, 5. fL( 2) ARG NG 4cBHE) agdin8BhklobhidiiF 4. SE,

7.89(1 H, cl cﬁ)E:G. S e gy B RO E a Dog Aty S 8Uias MASA)

8. 90(I H, d, J&f eRddalent REtBLY againsl P dbaivhak613, 1525 El enentary Anal ysis as
CzzHz~N~oOhSz~3. 5Hz0 calc. : C 40.6 r; H 4.50; N, 21.56; S, 9.8 r LO found:
C, 40. 66; H, %) e8celpentiinzgvo gynampcs-higipblood 1lr SpRpIBeE 1Ak ON-ICORIHirge Metion,/ | O
OCCOOPMB F 3c 1. 43 ~ + ~N N=N=CONH2 75¢ Ti.C 4/anisaole S ~i, HZN ~\ N~CONH
S N- NN B iiRee IR repolh (B 5ok BRYE o e Frerealfsinthuba
(0.529 g, 3tm|iﬂa&fre8§;e?%§f‘ﬁ% kot fholife IdhiPVF 14 m, was added a

sol ution of conpound 3c (2.38 g, |.2eq) in MeCN 3 m 15 under stirring and
i ce- coold ng(eangkelleat A whtyresolwasdlisy anid esfest room tenperature for 2 hr. From
the reaction mxture, MCN was evaporated under reduced pressure and the
resi due was sl@mnpowritidd cap betor@llg®o parentenally pduoiipistered indsform efered to
gi ve compound 75c (2.64 g ield 0"/,0). IH NVR(DN, SO cl.6) .~ :1.51(9H, ),
3. 77(3H, S), PR e e &.053Pa Y andg %r_“e/g’%treﬁ%(ﬂm %sac,tséﬂﬂlém,
> 82024 d Japhy Ahiee Ay Aty b WABiGHE) e Binee B EpMN0 AT 0D ReALTH S
i.93(3H, m, ?2.73?2(2I-1,d, J=8. gHz), 8.88(IH mM, 9.01(1H 9),

9. 89( | H, d, IJmBfatdly, abbdt 66( tbHShgIkg( GhHidlsscitintinisterdd i, thva to four divisions

15, 1670, 1545, 1. 385 (2) Conpound i5c (2.63 g, 3.14 nmmol) was dissolved in
CHaCl a 0 nif ngeessgrivelba rdermacemdcaleagrertable canriers ook édo umdkationsi rri ng.
Ani sol e (4.09 , 12 Land TiCl~5 (3,45 m.. |0eq) e _added thereto and
e i xt ur o Aoy A1 eter EYBIAAC e Salinge SREREL RUNSHIS EEHESAEE Bour ed

i Nto a m xtpe Ofo 0y AANHC eraRheEt S0 238 dThenth- bR Shbbd iy The wat er
| ayer was sebsa? at %d? \?’/aglhékagmggﬁ érso 5505%% anst’zlnbp\teﬂrritp iae v&irth = 20. The
eluted 10 paouctprabloesrriarerehn lbezeddf sugi ¥€eLapeavn k.o 6stafth, Ihkt@se,yi el d 25%) .
1H NVR(Da0) ~ :3.26,3.61(2H, ABq, J=18. OHz), 5.23(2H,d, J=5Hz), 5.39(2H,9),

5. 65, 5. 90( 2NCcABE, JaltinOrpnbonsteg ¢ilziymi phefhagdlz bindsraE(d. Htarc=Sabian

7.8?(1 H_dd, J=8. 4Hz, 6. 2 , 8.68(1H d,J=8.4Hz),  8.82(1H, S),

8. 90( | :3,%, A 0%4@#@?&@% Eygr%ywp'%gﬂ!@ea%,cm Lfﬁg?l,lil?ée)s

El ement ary | ysi Cai Hi.sNi talc. : C 38.48; H 4.03; N,
21.37; S, 9. ;“@C%B.&gf?'?'bﬁﬁa%%%s%gg%';a%ﬁ%&?'s; N, 21.16; S, 9.55; F,2.74
Exanple 12 SWN Boc-HN 3b + 4 4 ~ NCONH S NN/ Nv Ot O COOPMB N~N~CONMe2
SN77b H2N °° | CONH S AlCl13/anisole N~ ~ + N~ N/ N C&t O COON~N~CONMez
20 78b (1) Compound 44 (0.245 g, 1.2 mol) of Reference Exanple 14 and
conmpound 71 2 7 MAY 2pp3 3b (1.18 g, |.3eq) were dissolved into DMV 8 ni
and the m xture was stirred at roomtenperature for 1.5 hr. The reaction

m xture was slowy added to EtzO 300 m, then the precipitate was filtered
to give conpound 7 7b (1.26 g, yield 100%9. 5

1H NVR(DVSO- d6) ~: 1. 24(3H,t,J=7Hz), 1.51(9H S), 2.91(3H,S), 3.14(3H S), 3. 7
7(3H,S), 4.20(2H q,J=7Hz), 5.14(1H d,JI=5+z), 5.25,5.:31(2H, ABq, J=12. 2Hz),
5.59(4H, m, 5.93(1H dd.J=5Hz), 5.93(2H,d,J=S.4Hz), 7.3 7(2H,d, J=8. 4Hz),
7.95(2H, M, 8.89(IH M, 8.93(1H S), 9.68(IH d,J=8.2Hz), 12.59(1H, S)

| R(Nuj ol Yem+l : 17 85, 1715, |660, 1545, 1460, 1379 10 (2) Compound 7?b (1.24 g,
1.29 mml) was dissolved into CHzCla 26 nl and CHaNGa 8 ml and the m xture

"~ N~ - I a ~ N

—
-




N/ N N~ + <0 0 COOPMB N~N~CONMe2 77c Ti d 4/ ani sole HZN \° NN~ +
Il N/ N<p 0O COON~ N~CONMe2 78c (1) Conpound 44 (0.408 g, 2 %/

Ref erence Exanple 14 and conpound 3c (1.83 g, |.2eq) were d?% &3 n DVF
13 mM and the m xture was stirred at roomtenperature for 1.5 hr. The
reaction mxture was slowy added to EtzO 5 500 m, then the precipitate
was filtered to give conmpound 77c {2.05 g, yield 1~0% . 1H NVR(DMVSO d6) -~
:1.52(9H, S) Exandlle3krd sbywn Beldt.3H, S), 3.77(3H, S), 5.16(IH, d,J=4.8Hz),
5.30(2H,mM, 6.00(2H, m, 5.8(2H,d,J=55Hz)., 6.93(2H, d,J=8.6Hz), 7.3

7(2H, d, J=8.@bk)eviqti@®( 2H, M), 8.87(IH m, 8.93(1H S), 10 12.67(1H, S)

vas 6 Ssol A 11 Gt -8 P SnEogicn 20t et the 'St b adkebal o

under stirr i $011€ 1(2. ) L.~ (.20 ., q) were
added t her eﬂt/lo%gar{fsg{yﬁé }gntxtur was sf%??r e%@g{o-f)gg % f%rLl2 tghhb&t ?he reaction
m Xt ur e swasMpOwr=2cheltBAolg M0 MEStBAnE) 25N- %Hwﬁoﬁioﬁael Et A@ﬁ@aéﬂmé"ﬁ&h
stirring. The water |ayer was separat ed washed with EtzO 300 m, and

purified wﬁwwemylkveme I,|tha0|%0’tlegabdetlmrrpd‘da6NFBace(tGerﬂe g, MeiNdD 0=
20' % . 1H NVR(DzO) 8 :3.0 21(3H,S), 3.26, 3.61(2H, AB
q, J=18. 1Hz)Ritzegeshane 4‘18}#zt§3‘y1f5r1% idgy TJIF tegy @Mrf’ﬁ“&nmﬂmﬁ

73 2 7 MY A?%#g&%%m SR Akt B oA 48 s Al
IR(CKBr)cm~l :1 r t 3,1651, 152 i, 1491, 1463, | 394 EI enentary Anal ysis as
C~sHzaNi oOnS~F 4. 1HO talc. : C, :39.89; H4.54; N, 20.23; 5,9.26; F,2. r4 5

found: 1Q, : RefeBnck Eka8pleN, 20. 40; S,9.34; F,2.68 Exanple 14 SAN 3b + 45 - ~
HZN\\N CONH S N~/ N t 0 COOPMB # CONH NON CONH~ 2 79b NH Boc SAN

A1C13/ ani sol e HZN SN~+N~/ J@Et 0 COON ~ N ~C ONH~ CONH 2 NHZ
80b (1) Conpound 5/( NOf Ref erence Exanple 15 and
conmpound 3b (1. 28 ) Were |ssllvbd|n DMF 8 m and the m xture was

stirred at 10 3C folN 16 The re¥ N m xture was added to 300nmlL of EtaO
under stirring, then {he preC| pltate was filtered to give conpound r9b
(1.16 g, yield 18/u). 1H-N|\/R(D|VBOc162 8 :1.25(3H, t,J=?Hz), 1.40(9H,9),

R RS R e e T e e
15 6(1H 5 T sy it gl oA s ri@“fg%(fl'?’ By Gl et

(1.16 g, 1.@B5nmmm) )1 vag Widsakyvedoliig GHdGhe A0xtire gk Nledhd td skdndad the
m xture was stirred under cooling. Anisole (1.32 ml, 20 12eq) and an

ALCL13/ IV~ eRgE teohRATAGRre( AWr whinnThpG@chometa@dwsteﬁép@taéecbnledm 2 7
MAY 203 the,m xfure was st1 510 hr. The. relact onlmxt re was
pour ed i nt §e4UF&PEFEUEY 26¢ %I\P @in% 1rer rﬁﬁ‘(ﬁluﬁtw"ﬁ’ PyH e WEPRSIEET B¢ ng.

The water | ReLALhmy@shed (whh E§ 263,100 nl, and purified with
HP- 20. Lyopc%?éﬁhgg%l%gﬁﬁgave comund Soh %12@, yield 15% . 5 1H NVR(Dz0)
8 :1.27(3H,/H-SRETD (13)30(: awncalﬂsmz';a?mﬂoadwdugms 6Hi)), 8.383BH28LS) )

5. 63 5.89(2l-1, ABq, J=14. 6Hzé 5.84(IH d,J=4

7.86(1 H, dd,JL8. zmd&ww') He4id, Hﬁlﬁ-B Qﬁz})lz) @@o@i—h %),

C oot AR e SR S M R T R S g

N, 21. 73; 81&7391%@@@1 C 41.41; H 5.09; N 21.26; S, 8. 47 Exanpl e 15 /SAN 3b
+ 46 ~ Boc-HN~ | CONH g NI +~ N~ N/ N OBt O COOPhlB 81b N~N N~ ~SAN
A1C13/ ani sdIlemlelﬁlbhryOAﬁ:ﬂylsisgasl\GnHwNi(DﬂEO 1HED0 82b HCL NON N~ 15 (1)
Conmpound 46 (0.318 g, 1.51 mml% of Reference Exanple 16 and conpound 3b
(1.38 g, |.ca )Cxﬁ@r & Hs82 vBUl$-AIDVE 7 M and the mixture was stirred at
roomterrperatu 4 on m xture was added to EtzO 300 m
under sti rrfPW(};li Qﬁg ﬁ%%&%cﬁhﬁ 353“95%15 filtered to give corrpound 81b
(1.48 yi 91H-NI\/R(D1VI SO- c16) 8 :1.24(3H, t,J=7.2Hz),
1.51(9 5 Igéfgn%%?g e 7 MAY 2003 4 20(2H g. J=". 2Hz)

5. 11(IH d, J=5Hz), 5. 29(2H rr) 5 60, 6. 14( 2H, ABq J=18. 6Hz) 6.0(:3H m,

6. 93( 2H, d, J=8.6Hz), ?.38(2H,d,J=8.6Hz), ?.60(IHd,J=?.2Hz), ?.89(4H m,
8.50(IH, M, 8.9(2H M, 9.19(1I1-1,S), 9.6?(I1Hd,J=8.2Hz), 12.59(1H, S) 5

| RCNuj ol ) cm~l 1 1 290, 1?15, 16?7 5, 1550, 1461, 1: 380 (2) Conpound 81b (1.46 g, 1.5
mmol ) was dissolved in CHaClz 30 mMl and MeNOz 10 ml under stirring and
cooling. Anisole 1.9? nml (l2eq) and an & Cl's/ MeNOz solution (11Vl, 15 ni,

| Oeq) were added thereto and the m xture was stirred at 5C for 1.5 hr. The
reaction m xture was poured into 0.25N 10 HC1L 70 mM and EtzO 140 ml wth
stirring. The water |ayer was separated, washed with EtzO 140 m, and

pur| f| ed W|th HP- 20 Lyoph| i zat| on gave corrpound 82b (0 40 9, y| eld

Y=~ ™~ a ~rNT M~ PN NN N A N /SN LN



calc. : C 44.84; H 4.56; N, 20.11; S,9.21; C1,1.53 20 found: C, 44. 80;

H, 4.58; N, 20.13; S,9.05; Cl1,1.69 Exanple 16 76 2 7 MAY Z?Zrﬁ@l\l @g + 46
---~ BOC-HN--< NN\CONH g .0 N/ N O COOPMB / 81c N NON Ti d ofEd 1
N~S~ ~CONH NN~ + N/ NO OCOON-N/ I . HCL 82c N\ (1) To a solution
of conpound 46 (0.42 g, 2 mmol) of Reference Exanple 16 and conpound 3c
(1.83 g, I.2eq) in DM 8 mMl and the m xture was stirred at roomtenperature
for 1 hr. The reaction m xture was added to Et 34 300 m under 5 stirring,
then the precipitatth was filt Mo give cC rrporhmd 8lc (2,12 q, vyield
100% . 1H N 16) J):H?g@ Fg) ™ 3, N, s), 5 3‘,‘\>J=5. 2Hz) |
5.28(2H, M), H.66(3H/ ,Bfﬂ?fﬁ,m, 65292( R, ,28.4n-|z),\

7.3?(2H, d, J=8. ),N7.60(2 V&¢li=2.BHz), 7.98(2HNm, 8.49(IN n)’\,,‘
8.84(1H,d, J=6. 8|Hz), 10 8.94(1H,d, J=8.2Hz), f.20(1H S), 1247(1M&)

| R(Nuj ol ) cm~l : 1785, 1710, 1655, 1540, 1459, 13 7 5 (2)' Compound 81c (2.11 g,

2.17 mmol) was di E 5 20 I ktni=nj and
cooling. Anisole ?gé)gﬁﬂ}twh 2eq%) %Onuglqtl'%gn?cfw?%?’ 1'2%(%{{?%#%%? délg
thereto andnf,Readd ddedred MR ESLI40MRE, Blle i@ ide-Boclinddnd THEmiaacé WaR
m xture was poured into 0.25N HC1 120 ml and EtzO 250nmL with stirrinj. The
wat er | ayerstivasd s¢papat tdnpexastredtot s farz ©rsohed Medn@. PpLimls L d€ ahintals
HP-20. Lyophjli zation gave conmpound 82c¢c (0.34 g, yield 22% . 1H NN R(Dz0) ~
3,31, & oAURN AR TS0 Fingley) ICCLOPhOBT AL TPOBY Py MBTAGTS S| She ARPEEY 61y

2 80(1 1 dd. 330kt "o e ey T Bl ooy aighs ) Ble abBE ey yas
8, 88(1 H, d, JsapdFkd vhdR¥ rdth&)d pHRsKBre) £iid Hiater/ad®d ALOE GeddABdedbthereto,

25,1484, 1462, 1438 El ementary Anal ysis as CasHsi NloOsSaF 0. 6HC1, 3.6HsO
talc. : C, 4heRiltheHyategglaypr sosembigtod 0o purificadion @itlp HIH26 choemdto, €042, 29;

H 4,13; N 19.63: 5,8, .79..E 2.62; 95 Exanpl e 17_SWN 3h + 48 - ~-~

BoG. HL- N GokpremRpuad b RREH G B TRES (OBBRRRL T Nii—zg&g’ggb%lcls/ ani sol e
H N / SAY CQyb, / N OEt O COON N~CONH ~NH2 84b . HCL (1) Conpound
48 (0.?@ g, 1. %&né\lrg?) of Reference Exanple 17 and conpound 3b (1.69 g,

| . 3eq) of ExhMMR (CDCr & .A.85@HN e, T2300VH, dand =and, 8 hel#) Ki68r@HlAdwas
stirred at roomtenperature for | hr. The reaction m xture was added to EtaO
300 M undet 1 §.AHAS 11 KER Dh8.99 @&, sk dtelkas- ¥ Het-ered to gi ve conmpound
83b (2.03 ield 100% .. 1H ' ~1.22(9H, S), 1.23(3H,t,I=7THz),

1. 50( 9H, S) gE‘§ %‘i—Y,% fﬁyifﬁbigaﬁg%g?%%?%. 52(2H,n), 5.09(IH, d, J=5.2Hz),
5.29( 2H, M) .15, B.d2%H. N 2bl, ABlp $314. 6Hz), 5.94(1 H, dd, J=8. 2Hz, 5. 2Hz)
6.95(2H, d, J=9Fz) . 7.39(2H, d, J29Hz), 7.98(1H ), 8.88(IH, d, J=6.2Hz),

8. 96( | H5d, FsBn@H2)61.%5 OH(5.88 SN,3@58%%) H, d, J=8. 2Hz), 12.59(1H, S)
IR(Cl-1Cla)cm-1: 1780, 1720, 1695, 1545, 1518, 1390 (' ?) Conpound 8:3b (1,83 g,
1.79 mmol ) Ge@rearaddlved in CHaCl~ 36 M and 20 MeNOz 12 nl and the nixture

was stirre i . i , 142 ng 4 | =l eNOz
(7. omt, OB ERRLE s (R QBHF sha® (Tl b g e d'84 TR e 0T
5C for 1.5 disg (Mreqd epeti Hre. MiHd) U8 & 3WaEl, pauyed; sni @ Bzyri xture of 0. 25N HCL
80 mM and EtzO 160 nmlL with stirring. The water |ayer cvas separated, washed
with Et zO IBementagninplysisdsedFilih: RS20 Lyophi | i zati on gave conpound 84b
(0. 44 % yield 35%. lHNI\{R(Dz%& ~ :1.31(3Ht,J=7. 2Hz), 3.32,

3. 63( 2MABFale=1Cro178% ) H 3437 N8R0 88 4. 33(2H, q, J=7. 2Hz), 4.91(2H, t, J=6Hz),

5. 22(1 H, d, J=51 11 @)er 5 O, 5 94(2kh ABGyJ=14. 8Hz) . 5. 85(1 H d, J=5Hz) )

r 92(1 H dd, 92845 6}6.4&@)5,55% g’éﬁ'ﬁ?&@:& otz), 8.87(I H d, 1=6. 4Hz)

8.92(1H, S) RIEKBILERAmAER2, 1669, 1634, 1524, 1488, 1464 El enentary Anal ysis as
CzzHz~Ni 00sSz 1.41-1CL. 3. 9Hz0 talc. : G 38.08; H 4.82; N, 20.18. S,9.24:

H

C1,7.15 found: C 38 04; H 4.96; N, 19.80; S 9.0&t Cl,7.11 Exanple 18 SwN 3b

+ 53 --~ BOC N%}:O\H:immqypm N O , Et I BOC

A1C13/ ani sol §”H ~coN|2| NSN/ Ngt [0 O(S\T}\I~N~ HEt 1 96b 15 20 (1)
A Ex

To a sol uti onof oundy %ﬁ! (0.59 g, 1. of ' Ref anple 19
in MeCN 5mi, whk adled a s)o ution of conpouhd (1.62 g, 1.leq) in MeCN 10
m under ice-cqoling and the mxture was stlirred at room d&npérature for
1.5 hr. Fromthe reaction m xture was evaporated MeCN, then EtzOt0 nl was
added to the resTeée,sohitem dffvengrommidal tAdtleicha2.38 1 €0edmbl) igiMHEF d66pdund 85b
(1.69 g, yield 82%. 79 2 7 MAY 2003 1H NVR(DVMSO-d6) 8 :1.05(3H m,
1.23(3H,t,J=6.6Hz), 1.35(9H,S), 1.51(9H, S), 2.1(2H, M, 3.19(4H n,
3.76(3H,S), 4.20(2H, q,J=7.2Hz), 4.45(28¢nm, 5.1(IH d,J=4.8Hz),
5.27,5.31(2H, ABq, J=12. 3Hz), 5.96(IH, dd, J=8. 7THz, 4. 8Hz) ,

5.59, 6. 11(2H, ABq, J=14. 7THz), 6.93(2H,d,J=8.7Hz), 5 7.:38(2H, cl,J=8. 7Hz),
7.96(IH M, 8.86(IHd,J=6.3Hz), 9.03(II-1,d,J=8.1Hz), 9.11(1H, S),
9.68(1l-1,d,J=8.7Hz), 12.59(1H,S) I R(Nujol)cmI:I

— e w4 g A NN A AT A ANIN AN S~ N N — - a = w1\ S



2 7 MAY 2QB 5 10 15 20 SWN 3b + 50 -~--Y BoGCHN N CONH S N~ + ~CEt N~ N
0 COOPMB ~ NH Boc NON 87b A1C13/anisole SAN HZN N CONH S N/ NN~ + Cet O
CO0- N N~NH2 , HCl1 U 88b (1) Conpound 50 (0.44 g, 1.52 nmol )@ bfMarefms ence
Exanpl e 18 and conpound 3b (1.38 g, |.2eq) were dissolved in DVF r and
the m xture was stirred at roomtenperature for | hr. The reaction m xture
was added to Et~O 300 m under stirring, then the precipitate was filtered
to give conpasiadd8d Botl NaH ¢880yingl,d1.908) undst Nﬂo@l\ﬁgﬂ@ tth mlxture was
:1.23(3H,t, J=i.SHz), 1.36(9H,S), 1.51(9H, S), 1.85(2H, 95(2H, m, 3.
r7(3H S), 4st2t}©md;th;qﬂ>m7t6h{p_91;at4r6@(r2H5 Im), thEnJE)t(II(Iilajml,-41 B‘Irﬁ])) wis Added
, 5. 30(2H, ABqg, J=12. OHz), 5.57,6.10(2H, ABqg, J=14. 6Hz)
5 95(1 H, dd, @wgemn(herepe)coolensseé B mixtere7wps stlvre@e(tM fpr B=@aymrz ) The

; ggg: E g)\]reé}chpé mix%&reBGi"_l%)f ltege 3( lcﬁéodcen?ratﬁ)uhder rec{ucedsressure then
| R(Nuj ol Cne-v;tel?%117\%@Ek6%ré5ﬁzﬁle¥l53eﬁre1t%60 R8sl Ng%} tgﬁ%%‘e&d lﬁiégr (gadt9 9,

1.4? nmmol ) was dissolved in CHClz 30 ml and N e and t m Xt ur e

was sti rredsubjetged co@hirifiratiani witheH P 1208&h roim a th Owogivarcmipphd ADGRal4¢ £ NOz

(14.2 nl, 10eqg) were added thereto and the mxture was stirred at 5C for

1.5 hr. TheT% éa@tﬂfh gPeParadids’ poured into a nixture of 0.25N HCL 60 ni

and Et aO 1ZP Eqroftl rring. The water |ayer was separated, washed with
CORAUB

EtaO 120 m ied with HP-20. Lyophilization gave corrpound 88b
(0.28 g, yigtdMR%oDED) &21.8 2Qﬂ3~55m lﬁzN =7.5 Hz), 7.25 (1H,
:1.30(3H,t,J= ’>|—|z)/g31|5)(2Hrr){|ng05 21 -1, ) 3.04(2H't, JI68 : 3(31

3. 64(2I—|,0ABqdeJ185:L1I—IB)J,H4) 3B(RH K, d&aHz ), 5, z&BH(z}ZHB 1earrr Hp) 8. 58(1H dd, J =
5.23(1 H d, J=5Hz), 5.64,5.89(2l-1,ABq, J=14.8Hz), 5.85(|H, d, J=5Hz),
7.86(1 H, dd, 3585 31H2%. 6Hz), 8. i8(IH, d, J=8.2Hz). 8.81(1H.d, J=6. 6Hz),

8.85(1l-1 KBr 6 4 462 E Ly

Anal ysi s a%%&gﬁggﬁg Z%%—fc%o%igﬁ% glgﬁ%%l%g@%} %21% %QZg%ﬁ}fg

S,8.71; Cl,#3370 found: C,39.23; H5.1r; N19.13; S 8.5r; Cl, i.68 Exarrple

20 SWN 3b + 54 ~ BOC-H\N~~ N CONH S N ~ / N ~OEt O COOPMB NUN~N 89b BOC

A1C13/ ani sollentdniaS~Analyisi OGNBsNpISs N1-9 HBOOEt O v COO N-N~. H~ . HC1l 90b 15

20 (1) To a solution of corrpound 54 (0.41 g, 1.3 mml) of Reference Exanpl e

20 in MICN @l C.8%8%7 adeda NP dfi on of conpound 3b (1.08 g, |.leq) in

MeCN 8 mi tdr {4 N I,In] and the m xture was stirred at

room tenperkgtgﬁgeéfggr{él gﬁ@g‘ Hig?nqtgge reaction m xture, N eCN was

evapor at ed Wadebur@duged pressure and the residue was washed with EtaO 60

m to give conpound 89b (1.33 g, yield 959 . 1H NVR(DVSO d6)8 :1.23(3H,

t, J=i 2Hz) 1H- 33\43%09013)1 &311(@594(3;)1,,t21 4_0(52th)4,383(2213@20 4;@)Hz)377275((3ﬂ S),

4. 19(2H q, J 2

5. 59, 6. 10(214 AIZ 535 4l iﬁéggb?%ﬁ%@% ?1>5$-é§( H, @ $42 (Hp9d, B3 15,53 \ay

203 6. 251_1% J=8.7?Hz), ?.38(2H,d,J=8.7?Hz), ?.96(IH, mM. 8.8FIHd,J=6.6Hz),

9.02(IHd 4Hz)) 9.10(1H,S), 9.67?(1H d,J=8.7Hz), 12.59(1H, 9),

5.94(11 -I b fdreth cB8HZxBupleizd | R(Nuj ol ) cml : | 760, 1?00, 1665, 15; 30, 1500 , 5

("?) Corrpound 89b (1.31 g, 1.22 mmol) was dissolved in CHaClz 23 m and

NleNOz 6 mlL and the mi xtMrQe. was stirred under cooling. Anisole (1.59 nl,

| 2eq) and Imol Al ClsI MeNOz (14.2 ml, |0eq) werey-®dded thereto and the

m xture was stirred at 5CfoN 1.5 hr. The redg¢tpon m xture was poured into

a mxture of Q 25N HCL 30 m B&hd EtzO 60 ml_wi¥h stirring. Aeywat er 10

| ayer was se@ washed With EtzQ 60 md puri fied (Wi [ $iP- 20.

Lyoph| lizat e co (07 >2: 3 d 25%. 1 | 7z0) ~
1.30(3H, t,J %?9?—(%% 3. 17(2H, "h’) 3. 31, 3. 64( 2Kz ABgx<5=18. OHz) )

3. 66’?(2H, S), 41 32(2H q,J=?.2Hz), 4. 64(2H1 J=7.5Hz), 5.2: 3Z =5.1Hz),

5.53(4H, M, 5.88(3H m, 15 2. 89(1 H, dd, J=8. 1Hz, 6. 3Hz), 8.29(11-1Nd, J=8.1Hz),

8.85(1 H d, J=6.3Hz), 8.8?(1H, S) I R( KBr)cm~I ; 1’??4, 1670, 1613, 1526, B %8 146 2

El enentary Analy (%S i - , 5y L G H,
5.49: N, 18. 60: sﬂg gﬁ‘t A#%gkl,;%@%% %gﬁgﬂ %'%‘z%ﬁ&ﬁh?%"léi“%wsg%

S, 8.29; Cl,#bré@daxaephgoddd 88 (9 g2 kgAY d2003 ud\MrBbnateX235 BOLHEN and | ~~N
CONH S N~/ NEt OCOOPMB N N~N, ~N-BocZ i 91b BOC AICl~/ anisol e SAN H2N

| COBH Nh& nNxthre\waEstidred mBO'CNfWB\I,thI—EhIeICEaHi@Qlmiécm)remapﬁllmtrdeCBS
(1.14 g, 2.19 mmol) of Reference Exanple 21 and conpound 3b (2.0 g, |.2eq)
were dissolved in MeCN 20 ml and the m xture was stirred at room
tenperature for 3 hr. Fromthe reaction24n xture, MeCN was 5 evaporat ed
under reduced pressure and the residue was washed with EtzO 50 m to give
conmpound 91b (2.64 g, yield 94% . 1H NVR(DMSO d6) :1.24(3H, t,J=7.2Hz),
1.38(9H,S), 1.43(18H,S), 1.51(9H,S), 2.06(2H, m, 3.77(3H,9),
4. 20( 2H, q, J=7. 2Hz) 4 45(2H m, 5. 10(IH d J =5Hz), 5.29(2H m,

AN N oA ~t 1 AN O™ N ~ I~ L

l



15 MeNOz 10 ml and the m xture was stirred under cooling. Anisole (2.6 7
m, 12eq) and Inol AIClal MeNOz (20.5 m, |10eq) were added tc‘g eto and the
m xture was stirred at 5C for 1.5 hr. The reaction m xture WurZﬁH into
a mxture of 0.25N HC1L 50 ml and EtzO 100 m with stirring. The water |ayer
was separated, washed with EtzO 100 ml and purified vvith HP-20. 20
Lyophi | i zati on gave conpound 92b (0.23 g, yield 149. 2 7 NMAY 2003 5

10 15-20 1 ) H 4. 3 3
(2, a9 TP gy PR iy, %“?féoﬁv Eé&*%go% %é%zl«w%*? ra’ﬁ‘fﬂﬁgl Bt
5. 61, 5. 91( QdﬂeABﬂlaén&éhuﬁﬂzéulfﬁe BapldHe daPgorald , unel9¢édhcdd, gredkiard. 4Hhk,
8.80(IH d,J=8Hz), 8.84(IHd, J=6.4Hz), 8.88(1H,S) IR(KBr)cm-l:177
2, 1665, 161(1e$31u24w€.m8®riﬁ46 @tEIsam%wrwmatqgshshégH@dm MIeQiH\lFiSmsa 1)
22HClSO—la0taIc ; d %;-533'@. 44; N, % 82 Cl, 9.75
found: C 3.8y conBownd 1N(3478, 70°6) in Y neapager *?h@@é?rﬁ{l compepRl 36 + 58
= Boc-H o \' N/ N ~ NH Boc 93b A1Cl13/anisole H
Moo Oonriner 0 R RSl & NN T N ket oa (1) Conpound
58 (0.36 9,(cdmpdurab) of Reference Exanple 2:3 and conpound 3b (1.07 g,
.2eq) were dissolved in DM 6 ml and the m xture was stirred at room
terrper at ur e HH-DIMR.(B6 M SThedr: dadl- |1dl$ (ﬁH(tnlu)r@ 4tas24ddel, m, Et5§9336)@(7iiﬂ under

stirring, then the precipitate ltered to gl ve cor‘r%ound 93b (1
yI el d 92~n)m) ﬁ-ﬁNwﬁ(&Wgonasﬁ %OWBH 1R 3130t (1 5= Adp 17 4-81 836tlghy, 8y14 (J!Hal(9H

4. 95(2| R S T2 5, 621 %(? %“Mﬁé‘dﬁﬁzﬂ“%%?% g)% a2 pEym .

5. 58, 6.131( 21 ABGo @-clﬁl'l 6?1201, 16985147, ddod =& oaHz2489, Ahe), 1 530468 H15.J=8. 2Hz) ,
7.38(2H, d, J=8. 2Hz), 7.95(1 H, m), 8.85(|H, d,J=6.6Hz), 8 99(1H, d,I=8Hz),
9. 65(1 H, d, JBi8mekitiry 8Balysps o5 OHaN108 12. 6(1H, S) | R(Nuj ol )cmrl : |

785, 1710, 1695, 1G80, 155 5 (2 mpound 93b (1.14 g, 1.07 nmol) was
di ssol ved i%! ‘Cl—é%zz Szoﬁrﬁ?gé a“ffvél‘iig 7 mM and the mxture was stirred under
cool i nj 1. id Inmol AlClsliVieNaz (10.7 m, 10eq)
wer e addedryf)ﬁere (6 aileS it:ﬂheeg(r?n )ﬁ(\fﬁ&?é 32 stirred at 5C for 1.5 hr. The

reaction m(&sﬁf,@umﬁpour ed into a mxture of 0.25N HC1 40 m and EtzO 80
m . The water |ayer was separated, washed with EtzO 80 nm, and purified

Wi th HR520. TELBRR IAEATMER) gy d. bipd(@id, 80b2E0REs tyo). A 81 d m&/@H ),

5 31, ngg?zzqg,%g@g 33 0(732;)(11EI Jlésl(?zl 4;{% 322(}§§( 2%419 (3%0(@) D5, 8.1 Hy,

4.69( 2H, t | , 5. 90( 2H, ABg, J=14. 1Hz
5862IHdJJ8_%EZ)d§1 (551 Qr%fﬁjz(lgg’?gs?) 8(79(IHqJ82Hz))

8. 82(1 H, d, IRE(NAB)e) c& 83(11@4 163)0 1596, 1577, 1243, 1168, 1114, 773
I R( KBr)cml 1772, 1673, 1632, 1523, 1489, 1462 El enentary Anal ysis as
024H28N1006®2fere905|11?@@mu)15ﬁz0 calc. : C 38.30; H 5.17 : N, 18.61; S, 8.52;

Cl, 7.07 found: C, 38.30; H5.00; N, 18.57; S,8.29; Cl,6.92 Exanp 23 SWN 3b
+ 61 --~ BOC HN b H S)NafEt N ~ N MB 95b N~/ N~OH NH goc \

A1C13/ ani sol e SN CONH N~ @) COO\|~N~O—| HC1 , 2 6b NH2
86 2 7 MAY 200 Co un © I) efodiefenenge Exanpl e
25 and conpound ?iby %8 (Ssé@iq) ‘s’ |ss(?3 n DNIF ? m %nd the

m xture was stirred at roomterrperature or 1 hr. The reaction myxture was
added t20 Et zO 300 ' under stirring, th the precipitate was filtTered to

aive . corpound 95b (1%, 8o el 9430 IMLOAL SOr61B0m 4a23(: 31

t,J=6.9Hz), 1.51

5.61, G 09(%Hd€@%oﬂrbl§HQﬂZéac51 95d) Ftlthe JoB.odblin @ 1) 5o ABLIH e 2He)
7.39(2H, cl , J=8. ?Hz), , 8.88(1H d, J=6.6Hz), 8.98(IH, d, J=10. 8Hz),
9.67(I H,cl mhsc&iuiel-lw)as slﬁréc%ﬁh-bﬁ)m tkﬁxpleR(ﬂ\hpdbx) dﬁhhxd 98&&9&8;@68@;%54@ 1515
Compound 95b (1.31 g, 1.25 nnol) was dissolved in CHzClz 25 ml ang

m and t he whsxeogtas! Was-Os@uarrfbatfwﬂd@qloa@eapmﬁFtatAr{ﬁe&rel (10%B8Dnwas pgg
| mol | sINleNOz . (12..5 re, ad edther t he ture was
sti rre(?g g@ef B'rtthSt}Wrm"‘I‘Hée P’Vg‘)ﬁc??efﬁd HEEULE R nﬁdﬁ’i g&“i n@qén Peixture
of 0.25N H a Sapayad ed,
washed wi t%%ﬁ%ﬁdg{% nﬁ%glr'%?ggh\?\f?%&%dgﬁggf%pﬁr??vlmlﬁzegt%} on ga@ge \
conpound 96160 a2 the r)ilﬁhde 3% wa shield NMBL Ra@) r e d briak( 3HHe, ckz@hit) lay8r 33,

3. 64(2H, ABq, J=17.9Hz), 3.80(SH, m, 4.33(2F-1,q,J=?Hz), 4.88(2H, m,
5.23(1H,d,J=4.8Hz), 5.86(IHd,J=4.8Hz), 20 5.65,5.96(2l-1, ABq, J=14. 5Hz),
?.92(1H cld,J=8.2Hz, 6. 6Hz), 8.86(IH, d,J=3.2Hz), 8.89(IH, d, J=6.6Hz),
8.92(1H,S) IR(KBr)cm 1:1??2, 1633, 1523, 1488, 1463 El enentary Anal ysis as
CzaHzSNi 00sSz- 1. 5HC1, 4. 6Hz0 calc. :C 3?.31; H5.01; N 18.92; S, 8.66;
C1,?.19 25 found: C, 3?.33; H 4.93; N, 18.93; S,8.58; C1,7?.32 Exanple 24 87
27 NAY203 SwN3b+62--~ BOC-HN- <I NCO\IHSNN/ N~CEt OCOCPIV897b

AR A P~~A ~NT o 1 N P~ PN~NA |

and



10 IR(Nujol)cm1:1 785,1710, 1690, 1550, 1515 (2) Compound 97b (1.65 g, 1.69
nmol ) was dissolved in CHzClz 30 mMl and MeNOz 10 mM and the m xture was
stirred under cooling. Anisole (2.20 m, [2eq) and I nol Al @ $/MAY ¢ggz (16.9
m, 10eq) were added thereto and the m xture was stirred at 5C for 1.5 hr.
The reaction m xture was poured into 15 a m xture of 0.25N HO 60 m and
EtzO 120 mMl , then the water | ayer was separated, washed with EtzO 120 ml,
and puri fi &gy wiidla %@ne&ydml Haz%h% %Vﬁt&oepm@rﬁﬁb &&1&6 rgdua@del d
219). 1H NVR(Dz0) 8 ©1.30(3H t,Jd=7Hz), 3. 33, 3.64(2H, ABq, J=18. 8Hz)
3.41(3H, 9), pr@sﬁﬁ@Zl'hm pBrLIlé(H Hutﬂ) siicad: %éQH;lq-mh-aﬂrgr)aph4 89(02]'Et£|e,ldﬁﬂHZ)
20 5.2:3(1H,d,J=4.6Hz), 5.67,5.96(2H, ABq, J=14. 9Hz), 5.86(|H, d, J=4. 6Hz), 88
2 7 MaY 2ocr@m7pog®(dm (3 b egyizid: 26 %rshen 8%gdePH | AgOB+glpteg compound 21
8.89(11-1, ;144? 8.91(1H,S) IR(KBr)cmwn 1774) 16 71, 1633, 1524, 1488, 1463
El enentary (ﬂmedl%f )as CsaHasN 00sS~- 1.6HCL, 4. OHaO 5 cal c. : C 38.58;, H,
5.08; Ngl8. 58; Cl, 7 .59 found: C, 38.61; H 5.00; N, 18.57?;
S. 8. 34: °CL. (c%mégur%\(zg&)le 25 SAN 3b + 64 ---~ BoG-HN N CONH N ~ + ~OEt N ~
N 0 COOPVBLH-NYIN (¢IPOL;) 99, 281 8H 3¢, ant B2 Hez) SAN 72N H-CONHIY, / sNo(EN, w),+ OFt
O COO \ NON NH HC1 100b (1) Conpound 64 (0.96 g, 3.17 mol) of Reference
Exanpl e 2 77.28@Hclipdasd, ]908311)('21@91{9 dd1J=88q ). A 8did%Ed] dedJFh8DME 13 ni
and the m:igléd@ vvéa stirred at roomtenperature for 1 hr. The reaction
m xture wa a4 SEt 2O 500 M under stirring, then the precipitate was
filtered t r@pun d 100% . 1H NVR(DVSO d6)8

1 24( 3H, 01}9{_(‘%[&(2':?3‘3 45(9H 5%9939(9 0%9%3”8’)1%’5 3. 76(3H S), 15 4.20(2H,

, J=THz0, Scdhbbithd2dy4. 2Hz), 5. ~9(2H S), 5.56,6.11(2H, ABq, J=14. 6Hz),
594(IHde =8. 2Hz, 4. 2Hz), 6.94(2H, d, J=8. 6Hz), 739(2HdJ 86Hz
7.95(1 H, n , 13- N¥R GRCIRE. 14129 3Hot, ﬂec(ncrﬁd)ﬁ@r@ﬂ)q S8 FHid 8(2H, s),

Conpound b6b {@Hs6ltya=80 TE MELB I & %ﬁ%‘a#ﬁ%ﬁ@@ SEEpiaags 2

7 MAY 20p3 e !\%)z 3‘?{’1 and the m xture was stirred under cooling. Anisol e
(4.13 nl, 12eq) an nmol AICls/~TeNOz (31.7 m, |10eq) were added thereto
and t he mmRJ((H'I‘NggS i ile TR, o051 1or 1.5 hr with stirring. The reaction

m xture was poured into a m xture of 0.25N HC1 130 ml and EtzO 260 m, then
the 5 vkt erRefasancediramelsdy at ed, washed with EtzO 260 m, and purified with
-1 P- ~0. Lyophil) |on gave corrpound 100b (0 62 yi eI d 25"/).

1H NVR(Dz0) ~ :1Né0( , J=7.5Hz) 2(4H B3N3H, M, 3.70(3H m,

4. 33(2H, q, J=7. 5Hz}=—= Or(IHrT) (IHdJ

5.64,5.91(2H, ABq ﬂh@ 85(IHdJ4t5HZ) 7. 83(LH, M 8.85(2H, m, 10
8.98(1H,S) I R(KBr ﬁ\s«mﬂ bog 16 r 0, 1616, 1524, 1NQQ,NS_:I ere@NiMe Anal ysi s as
C25H281~T1005S2- 1. 4LIC1, 4. 3Hz0 calc. :C 40.51; H,5.17; N, 18.90; S, 8.65;

Cl,6. r0 found: C, “40.52; H, 5.20; N 18.91; S, 8.433 O, 6.48 15 Exanple 26

SWN 3c + 64 --~ HN~ N~ H N- c

Ti A 9/ ani sol e S~B%:RI C%)gl (NI%)J)\I OCE:éc\)io-1 @@ﬁ%@ﬂ%ﬁ‘&o%‘ 6)2312(%((1%9&
Conpound 64, ( QofP4erflpe atRr Dol utibn REf 38 REA hEXARNRIcCin? Me D D AROURE 3C
(1.3 7 g, 1. 2eq) were dissolved in DMV 6 m and the m xture was stirred at

room t enpermixinee fwas &tinred ﬁlnetheea@meowmmemmze foers 18 cnénl t ShEt e@cBOD i
20 then the precipitate was flltered %lve compound 101c (1311164 |eId
1009 . &0 mzcwrwszmnmwm(rﬁﬁs lth )Prﬂssufezfa Bl XRfomgyou g
Z.10 (4H, ﬁw%gﬁzS) 419(IHrT) 5.12(1 H,d, J=4. 62), 529(2HS)
5.5 7,6.10( %13y 6. 93(2H, d, J=9Hz), 7.38(2H, d, J=0Hz),

7.95(1H m 118, b&@@ t’b@li}-& 8HI913H9e11@£4 bl 19lz)) 2 B8HREH) &), F22HBHLHASIF89,4.9

| R(CNuj ol ) cm~l : 0 1715, 1690, 1665, 1550 (2) Conpound 101c (1.6? g, 1.5'?
mmol ) was cli-Is)sGl’R&éﬁHl hre()]—FFﬁBélH?ddﬂJ%n‘ﬂ MHE2)0~ 14 m and the mi xture was
stirred under cooling. Anisole (1.98 mM) and TiCa (1.6 7 m, 10eq) were
added t her dtfdNagal)amhe: ;L8 was stirred at 5C for 1.5 hr. The reaction
m xt ur 31% ouredé#xnto a7m xture of 0.25N 10 HC1 80 m and EtaO 160 i,
then t rqnefﬁ 3\/%% separated, washed with Et~O 160 m, and purlfled
wi th HP-20. Lyophilization gave conmpound 102c (0.35 g, vyiel d 3099 .

1H NVR(DaO) 8 :2.b0(4H, m, 3.34(3H, m, 3.70(3H, M, 5. 05(IH M, ‘
5.23(1 H, cl,J=5Hz), 5.65,5.90(2H, ABq, J=16. 6Hz), 5.82(2H,d, J=54.4Hz), 15
5.84(1 H,d,J=5Hz), 7.87(IH, dd,J=8.2Hz, 6.2Hz), 8.81(IH, d,J=8.2Hz),

8.87(1 H,d, J=6.2Hz), 8.99(1H S) IR(KBr)cm-l:| 774,16 74,1616, 15 25, 1460

El ementary Anal ysis as Ca~HzsN oGsSaFl. 341C1, 2. 6Ha0 talc. : C, 40.13; H, 4. 46;
N, 19.50; S,8.93; F,'2.65; C1,7.41 20 found: C, 40.16; H 4.48; N, 19.46; S,
7.69; F,2.15; C1,7.18 Exanple 27 91 2 7 MAY 20Ei 3 SAN Boc- HN-C N~CONH S
NNO/ | 0 COOPMB 3d | _ + 64 > ~~N NON N- Boc




103d Tid9/anisole SANHZN\"NI CO\HS N+ / N OO0 COON~ NNH' HCL U
104d (1) Conpound 64 (0.454 g, 1.5 mmol) of Reference Exanple 2 7 and
conpound 3cl (1.51 g, 1.3 eq.) were dissolved in DVF 8 nl @ritd Maheyyg xt ure
was stirred at roomtenperature for 1.5 hr. The reaction m xture was added
to EtaO 300 mM 5 under stirring, then the precipitation was filtered to

gi ve conpound 103d (1.68 g, yield 100%. 1H NVR(DMSO-d6) 8 :1.44(9H,S),
1.50(9H, ), 3. (3H,S), 5.10(IHd, J=5z), 5.29(2H'S), 5.5

7,6.12(2H, ABq, N1A 6Hzl)) a§ 95(| H, ddNé;é 6Hz, 5Hz), 6.94(2H, d, {£8\6Hz),
7.39(2H,d,J=8.6 7796+ m—06-8 H.d, J=5.8kz), 1G 9. 10( d, J=8. 6Hz),
9.18(1H, S), 9. MLV d.2=8. 6Hz). 12. BRL NHBoc  BocHN” ""N._,N

| R(CNuj ol ) cm~l : 1790, 171/&0f695\p14ﬁ3§cg 1665, 1555 1540, 1519 (2) Conpound 10: 3cl
(1.66 g, 1.54 m*rdl) was dissolved in@-1aCz 2 7 nl and MeNOayd4 nl and
the m xture was stirred under cooling. Anisole (2.01 m, |2eq) and TiC a
(1.69 m, |0eq) ‘ m vt 5C for
1.5 hr. The reacﬂﬁqﬁg%g)r&eg%ogﬁ%oﬁggl Y?ﬁ?f) igﬁtn%lﬁﬁgnof ggél{ﬁcj@?aﬁ

and Et a0 168Xddd 6ah&nH (@ 68at arlcqdyiarNnasmsanrtauader V@St ngidiil a0 160
m, and purified with HP-20. Lyophilization gave conpound 104cl1 (0.35 g,
yield 29%. mlWPWR(“B@GWeﬂ ﬂQr%{lernpﬁjatuSe f@S(@Hlnm JTo3hegeagiom) ,

5. 25(1 H, Hz 5 71 4. 87

7. 892I Hsgld Y ﬁ?&’aé LS %?; it ? %%ﬁﬁg g A}eq: )dm\(JIB‘QFdﬁzTA') ang)
8.88(11-1 dthe‘xﬁu&li'?é wa8- s@Q(‘@(H&@BS“CR(f&BﬁO | Tixe Z-e'?&ndlxpmz%ujrg%sl524 1460
El enent ary Anal ysis as CzsH-7Ni 00sSaFl. 6HC1, 4. 8 . C 38.71; H 4.97,

N, 18. 06; S, ®n2dntritetl dbderGednic8® pbe fsauectheq, th38'esMue3vas|'bur4f.'18d &itH\, 17. 82;
S, 8.10; F, 2. 29; C1, 7 .2:3 Exanple 28 B~N 3b+66~BOC—HN~~CO\|HN
Il + N~ ~ /sxwaeétclﬁoe@m;ep\h Wmmwse@ 250BHH4m GO EMBA®EL N- - ~5~ ~I

CONH g N I'l + N~ 1 ound 66 (0.41
g, 1.42 mm?l}m(gtl aIQ«;‘\lfCeorme‘h und%fgfm& Eog' ! 28‘%&%@%@%@ @Eéﬁﬁgm} 2eq) were
di ssolvgd inp Tﬁé\ﬁl\,}e(l)ym and the m xture was stirred at 10 room tenperature
for 1.5 hr. reaction mxture was added to EtaO 300 ml under stirring,
then the prdcoppbabé2whs filtered to give corrpound 105b (1.38 g, yiel d
93% . 1H-N Dl\/BOd 8 .1 23 3H t,J= 7THz), 38(9H, S), 1. 50g1H 88
72(3H,9), @(MWCH)CJW)%( Hogyi hla<°ji_5m2H§)20< H, m), 4:27(2H 5

5.57, 6. 10( )7 o _H.dd,, -
6. 94( 2H. d, ﬁ@’“@ﬁﬁhgﬁ b%f?zw%ét‘s é%lgz 1% J’g%ﬁ%rﬂ?“%%( g4 L8 Bayy
9. 08(1 H d, J=81@kz)s), 85084 k1 dJI7E; 124-|H)z 12 6(1H, S)
I R( Nuj oI)cm~| 1790, 1715, 1680, 1550, 1520 (2) Conpound 105b (1.:36 g, 1.3
mol )  wes diR(EBIGIghtri 1}: 101A8A14902416681 and 20 MeNCa 8 ml and the i xture was
stl rred un\d\gr cool |@g ﬁnl sole (1.69 m, |12eq) and Inmol AICl sl Mel~O- (13

. 10eq) weremBAMRG%théreto and the mixture 93 2 7 I\/AY 2003 was stirred
at 5C for cti i r S _pour n ure 25N
HC1 50 m ar{_g 1@\4%&?&5@ 54@ tﬁelév\faq(gg n@ygr K “H gr‘l?t(z b J Oeg W th
Et zO 100 mMHz@asB0RUH| biLd. W(HH ki, 389,91 WapHIz), lsza@(u@n c@awesmoy.eot{i)%b
(0.30 g, yield 31%. 5 1H NVR(DzO) ~ :1.30(:3H,t, J=7Hz),
3. 31, 3. 64( B 2BY, 3%87A26Hd) (d.5]RE| H8dH2)J=4. 6Hz) ,
5. 64, 5. 1( J=15, H, d, J=4.6Hz), 7.90(I|H, dd, J=7.8Hz, 6. 4Hz),
8. 80(| ﬁ g‘iﬁég&é)%)c“e 816‘%#‘35}1% 4Hz), 8.89(1H,S) IR(KBr)cm1:17 7 3,16 7
0, 1616, 1y4 , 0 10 Elenentary Anal ysis as CzaHzaN o0sSz
1. 6HCL, 4. GH%&teaCéﬂa%lﬂigg 95; H,5.02; N, 18.93; S, 8.6 7; Cl,7.67 found:
C, 38.92; HSQN%@%@ S, 8.33; WSSExarrpleZQSANSC/ c-HN-C |
CONH S | c N~/ 0D/ ~~N-Me COOPMB N=CHHy NMVez F
107c S'N 62~ 4/ AAOH FIZN T T > ~\ = S \ 0 QOOF, NHVe 108c
HzS04 15 (1) Negg¥lincd) 3c (19.1 g, bty ald compolnd 7> M. ANg, |.2eq)
of Reference Exanple ,@gomrmd}’i solved in DMBo#t0 i andothe ni xture was
stirred at rooﬂnterrperatureg&r 2.5 26. The reaction m xture wag poured
into 5% brine, then the precipitate was filtered, dried, and washed with
AcCEt to give conmmpaBslubRacof(cdmfbubd V{4€l5lg 98B n?zﬁoﬁtbm%@:m%as
:1.32(9H, S), 1.51(9H, S), 2.71(3H S), 2.89(3H,S), 94 .
3. 10(3H, S) adﬁedTBOZ/( 3HI$)(,1 B gva(Bral. '@)gler41®2<(02H,ng)1,n Nolﬂ(ntd-dptier]e:zst.lﬂt—h),
5.20(4H, m, 5.82(2H,d,J=54.6Hz). 5.96(IH cld,J=8.1Hz, 4. 8Hz),
6.87(2H,q,J=8.4l-12z), 6.95(2H,d, J=8.7Hz), 7.00(?H, d, J=8.4Hz), 7.38(2H,
d,J=8.7Hz), 7.22(11-1,m, 7.78(IH M, U6(IH M, 8.43(IH mM 5
| R(CHC13)cm 1: 1 7 75,1720, 1695, 1640, 1555, 1520 (2) A solution of conpound 10
7c (9.99 g, 8 2 mol) in AcOCH 18 mM was added to 62"/" HzSO- 42 m under

keeping the reaction tenperature at 5C. After stirring at 5C for 1 hr, the
reactlon mxture was poured |nto i - PrCH, then the preC| pltate was f||ter ed

o —— I - . o




25 then which was filtered. The filtrate was concentrated under reduced
pressure up to0l00 g, which was stirred under ice-cooling, ggn N HaSOa was
adcl ed thereto so as to adjust the pHto 1.5, whereby cryst

precipitated. After allowing to stand over night, the crystal was flltered,
washed with cool ed Ha0 and cool ed HaO- Et OH successively, and dried 30 under
reduced pressure to give 1 sulfate 7-hydrate crystal of conmpound 108c 95

2 7 MAY 20%1;%@; aB R nﬁgm&n&aé Kﬁthéﬁsﬂﬁrecﬁ&%%mt @r]a%tre-rfb@ & higaction
pattern of the hydrate crystal 1s shown in Table Tabl e

281 2Bl s. 02128 22bi0A.hxkure was added a solution of mesylate (10.26 g, 1 1 eq.) in

i 824.z026811. 5829024. 6817013. 8228825. 1236014. 2624226. 2647515. 845 7

227. 56318193]241@‘32@@28“’6@3@?2@‘2“@1‘5‘295@0895@05@?932 for3ss »a388de. poRYRD5 2 8

=diffraction, angle .(unit: e nS|t measur i conltlon)
Tube: Cu; VIPH dg 10 Vil ‘é%te%éﬂﬂ\“ §8‘; B”’% g a*?ﬁ E%t 1§ yvas.
Sampling a e Q Ers I-f @t 7

crystal, 3 '}ﬂl-r,?ﬁ?d w’lt}u‘%gl‘ ng’glcagr % gﬁ%l%r%g:a?}ré t0 %gﬁ%t o(gbggcgor?g ta‘%ﬁe as
4- to 5- hydmblec élfi@io@ltt{r&t et P et 23«921199@ 299, 3m BY RGXD/AHOEY slabidr at i on.

The crystals of 4- to 7-hydrate are deened to show nmai n peaks of the sanme
diffraction (pampemd(?zﬁs) as above, provided that the |ntenS|ty (1) may be

B?ébi%?ﬁ%ﬁ%ﬂﬁﬁi&ﬁ%cﬁﬁiﬁg@ﬁissbef1@3&2? 5 LY Sh B o ger
b Ty § GRSt L YA AR BB 98 2 T

MAY 20p3 72 Boc

COOPVB 1I‘G:Cl-l=fz)l\$\/22(11{)%§2866(21%-|21894—4 BcOH HQ)SC 5 10 15 1) Conpound 3c (19.1
g, 25 mml) of Ref ererice Exanpl e 32 and compound 72 (13.2 g, leq) were

di ssol ved iIR(ORCI4B N : 678, 1t4t$é‘ 62t 1400, 1389, 130r red at room tenperature for
17 hr. The reaction ure was poured into diisopropylether, then the
preci pi t at eécﬁri’lp?/“’bqg]d t was separated and dried under reduced pressure to
gi ve conpout 1 oprl %ﬁzp ) 38( S),
1.51(9H, ), r}gl\h\g%&%ﬁ) ?3)4%99%{(% dsé Qo%é(olél %‘J\I W% 37 §>( 33H3% 2, 5%%?@% m,
5.82(2H, d,H54. .ﬁl('lZ})I t,5J LB H)ny. 25@}E5c(c2h[=(8|1\]4:8|'1ﬁ),8 08Q%, 2111 dl=B-BHz},
7.73(1H M, 8.24 g& 8.49(IH mM IR§CHCIS)CW}1 17 75,17 20, 17

70, 1640515582152 1ﬁ4 8(‘*2)(11'ifhéflséﬂ‘b8p 4déddure as that of Exanple 29(2),

usi ng conp OH 18 m, and 62% HaSCa 42,
gave t he ag@{;gﬁi@ le%&g‘éO?iﬁd%g%yﬁ’?ﬁd 2899 . Exanple 31 SAN H2N \* |
CO\IHSNNI@fMe{nla %EMBFSC PVMB Boc 71 ~ + | / NON Me

N CH-"~" NMe2 110c 62%12S04/ AcOH 108c (1) Corrpound 3c' (25.6 g, 38. 7 mmol)
and conpound 71 3 9, |.2eq) of Ref erg&c& Exanp 1 were dissolved in
di net hyl acet oanNde\ Ont ,and the 9Boc 2 7 MAYY2003 i"h Xture was stirred at
roomtenperature\&=gr .3.5 hr. e N.eaction mXture ured jato t-butyl
acet at e andotihenpr egipi t at OHRs YilMered to give corpdlind 1186 (51.1 g,

yi el d 100%. 1H NI VI R?DIVI SO-d6§ 6 1 32(9H,S), 1.56(2H m, Bo?0(3H,S),
2.79(3H,S), 5 3.28(3H,S), 3.72( IQ| 3.76(31-1,S), 26 00(2H, M,
5.08(1Hd,J=4. 7THz), 5.21(SH ), 5. 60( :3H, M) 5. 91(3H, m, 6.96(.5H m,

7. (2(())(_|ICH)rr) I7 373(3’12|d—lacsluggm&‘égm-ipfgompﬁgggHSmSZZ)EBDJg%mmp)))aIﬁI Tt b il 3&8d3Hz)
I R la)cm-l : 1785, 17 1685, 1 1 1 14 T ane pro edure
as car riled @2 & %‘b}rﬁbﬂﬁ’(ﬁ 1epe CP%‘VS@ ﬁomi “1"?7%5‘?‘3)‘1 a‘ibgeA"éﬂi? gmr’ﬁ‘ “éﬁd’ 2%

HaSO s 21 8 I

15505 R Thac ARG ATRABGOR Ml Mgl Bt 1 ST hn VRS0 SRS,
N- CH-""~" NNy dddeét ﬁ%ﬂﬁ@ﬂyﬁﬁﬁh@ l:@&(i)léxlﬂ @orRpUNdq3Cand 18s HhixGurelwds 4
nmol ) and conpound 72 (13.1 g, |.leq) of Reference Exanple 32 were

di ssol ved |sm1rdedmztth15doacetemmecbtu49 for lard. t Ihel Srgvnit Uagemassssénaratbdat room
tenperature for 17 hr. The reaction mxture was 80ured in 5% br(&ne and the

preci pi tat evaskgd fwtbe@é&twt@ﬁlwé%r#ﬁwhavm%s% 8@ng gencgRNageq Gager

1H NVRGENI SO, ¢ 16 1.39(48H. 5 59 2H ;

3. 08(3( redgce%"ﬁe(séﬁfe s§ %rE%f(l%%« %‘@e‘} % %H&ﬁ g)e%ﬁgéﬁg% %'jga’g% (2H,
m, 20 6. 9%{ighl 0% IR B!/-ADEL fo il 27 0743(_54)* Srhe&184{catl M ,
8.50(IH M IR(CHCl a)cm~Il : 1790, 16 0 164 1520 (f) The sane procedure as

t hat of Exanimhe/a%%&)txcalsuortgacot‘rﬁafemdndelmaamgleoa g, 8.2 mmol), AcOH 18 m,
and 62% HaSO- 42 m, gave the above conpound 108c (3.70 g, yield 53%. 98
2 7 MAY 2003 Exanple 3 3 SAN 3c' + 73 ~HRZNCONH S 1 \ NI + 1 i HBoc N N
/ N/ NON. COO0 Me COOPMB N=CH~"M~' NMe228L12cC



62~HzS04/ AcOH 108c (1) To a solution of conpound r 3 (502 ng, | nmol) of

Ref erence Exanple 33 in dinethylacetamde 1.2 m, was added a sol ution of
conmpound 3c¢' (662 ng, leq) 5 in dinethylacetanmde 1.2 ni z?d éﬁe m xture
was stirred at roomtenperature for 8 hr. The reaction m WM 20 pour ed
in 5%brine, then the precipitate was filtered and dried to give conpound
112c (1.11 g, yield 95% . 1H NVR(DMSO d6) ~ :1.28(9H,S), 2.70(3H, 9),
2.90(3H, 9), (3H,S), 5.15(1Hd,J=4.8Hz),.5. 20(3H, m,
5.57(3H, n) . Rgfegg'ﬁc}kt%%p%ﬁgm) 10 5. 92(| H, dd, J=8. 41 -1z, 4. 8Hz) |

6. 94(2H, d, J=8. 4Hz ?.20 M- 7.39(13H m gHﬁlen) 23(2Hn) 8.43(1H, 9
| R(CCHCl a) cm 1: 1¢{B0,\{675 +1635 1605,8540 ( e sampl prycedure as carried
out in Exanpl e2 / using co ounq 112c—(2639g, 2. nmol ), AcOH 5.2 m,
and 62% HzS e th@l#bn:g%’ g corrpound 108¢ Q.19 Witel d 509 .
Exanple 34 A variety 6f conmpound (1) was further synt he5| zed Bscording to

t he above general2gmet hod (2). The structure of conpoypd (1) and the

af orenenti oned synthesis nethods A to F of conpound (I~ a material for the
3-side chain, arergQ suRp¥hsibR of@B@odnd WBL(B. 8t 4NMRm ok 8D aﬁﬂ(@o@p‘%ﬂ'ﬁﬂt&"lry
Anal ysis in Tables 2 to 4. 99 2 7 MAY 2003 (Table 1-1 ) Compound (1)
Rl=am no R3EE.{ grbtended NG h2ombovada@gldcOH 91ml and a borane-pyridine

No. XR22%bNEt211cNCHZF212 NCH@FZJ,BbNE 214bNEt 214cNCH2F215dNCHZ- CH2F216dNCHz
- CH2F21 CI—B%GQNHQ%BNEE&? POREL 224 129 thmixtepazwas gaNred at room

~Me222bNEt 2 23CN 22

GEOH (NH-ME TR R Uy b2 B CHECENE) R Y ONAEE] 9. DRl <o8ted

( CH~3NH( CH-zb1a 650 391 (it~ 3 N8 +adfilo £ GHwaheK @RE2AED ECHmRMNE( G HThEH3NH~
(CH-3NH2 (CH~3NH2 (CH~3NH2 (CHI jNHWe (CH jNH ~le (CH-3NH - (CH~ZO—I
(CH~~NHy| e ¢rErinicNirly ¢ ewRs sdfitriaderl, of ashsil ddtic hai tundt@l briGe HifedHoBHMESHC H E
HEHEHEM DNe CNM C CNe CNeCMCIVIe Clate ANe Cioo
2 7 MAY 203a1{c}|-d)6)|néeritratezl yundgy w2 ARPressvES - hodl by ahtaijede residue was

chl i n225¢cN N Et C N 3 il C227cNCH
SR G e e S R e e e P B SO RO AR 6 i

- Et Me( CH~3NH2E3aNEHZ FVRE GHSINBIRE2 4 0l BlES HyGha? QA4 NEH2 Fa CHlo 2024 1 b NEL
CHFZHA241 ¢ NCH2 FCHFz HA2 4 1 g NHCHF2HA2 4 2bNEt CH2 CH=CH2HA24 2 ¢ NCH2 FCHZ CH=CH2HA243b
NEt CHz ONI eI—BeZMtIbeEtE)@-PPrB]@ﬂﬂA i oi 2 7 MAY 2003 (Table 1 - 3 )

No XR2R4ARS od of 8@ chai n245bNEt - ( CH2) ~NH- - aHE24Gb

" 1NEt ~I eH BF\fE"ccelEﬁ%&‘% NCHZF~1NHHA. 251bNEt 3~HAH252bNEt ~HECH=NH253bNEt ~H

EC(i VI e) =NH25 t ~HEMe255cNCH2F- R4- R5- = - (CH-3-N(Yle)-F (*1) R3is p-lvle
for N+. 102 N2 I\/AY2003 /DM, r~ NOz Iy - " ¢ | l pl I m-c
i ... 0~"~¢f /v\ ~ 86 t~‘L,.. '~ Gr cSEt-'I .0 C
c~ (¢ ,,,~ NN NH oSim9 - -\ MN/avplsmr~ _
ve -t .M/7N~d|3 %Bf”\"g v~&0i N, ~L~~=~~C
NC~Ir.!"|2q‘~C" CCd~vLUI~X"2|_F.i.r-,r,W1~~
V\/_-."i"~ S~ 7OaOIIII~~1~(31I~-rmllm"C'~N~
- Na15 ;0'“ 7 C‘Toc’psmultionldféémﬂournd 24(1 1@ tplgnlmor)'m@'MFRG'm}) wa§ EV\//\
o .-~ nvVv " ppi c

~c~ 00 ,. add‘AﬂI‘in~Nz~at-rndlspherd 60%~NaH (02’5g~1~5e@1024n~dt-he hnktlure W\dtsl\'btrrred- f -~
~~'"'~p-~J ncp~1L 1L I I tT" A~ f" : N~r~i " C~~N-~" ~
~ . - at-rqom tegmp_erf.ture_foroémxpm To the anytl[qnogllxttxfe _WAS ._ac\;lem a - _ -
KI’;/ t:_;/ A ~slz)lll)?ti&n bt;bcro/\mizlgle?ogpou'nrdzl(llrﬁS %eqi) ig DMFI_bnilh a.nd the mxxture V[, !
-1~ G Qzas ~3tirrell At M‘()m té(m?era“fui'b for TR, ﬂhreh'GO‘%_'N“aH'QO N7 g, 1|éq )“andl -0~
~C7J~O~~~v ~C 7~ ~~ ~~v G 'C- G~y--n, I

" P, - 201 the bzlmerbrominélébmmurrd 1(D. 9I9I g~Lleq.)viveke ' dddeldomml ast~rdom C
r-h,~~. ~~N~~JCa_~ N OC~\N~.[~~ ?_ ~ =~ N O

I tgmperat,urp unjdpr st_mrmc@or £ hry |Th@ qqactwm m1'\ctqre|wa.s pourmlfmto ea | C.

- N I’ N re:lxture of ige waterNax)‘d AtR)]ﬂlr‘:? urncller stlrrm ’&he,\oré.amc lizjyeN sFJas C~ H
.d, 1_:, 3 ' sepgréﬁgd waslged’ w)1(th Véatl\elar £ %,saét,xra"ﬁedcbn,ne sdccgsswely,Ndx['led Jt)ver L
"t ~= MgSO4la éon‘centr)ﬁted woddr reduced pregtire] NP@e revidue was P‘ulllffed I~
~C~IM~J~FBI Lt ~~C, C~~ -0 i -~ A
m~~ll~~~r o".:~c"""~4~r-|Cacco.:_-d""~

S ONAVI | ~-: Gl~(p ~~~%3.. ~1 ~1, C~11



([F-0( = NC i py. == NA~HXxN=-ov, ... G- " =-|

l .. 4 :: HI ~y: ~i d~ ( ~ | GO C7 ~ 1l &V G- ~JL7 ~G u~"nC0
R TN O~ TL AT VARSI ~~OO~GVr., ~ ' 2 7-MAYCROBB ' 7 N
C-1 I CCNf NHv~CT M~J ~ M 00 ~If~-Om~C7vVv .-1G Mf~
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|| ,10%)~ C1~'mC'~r--yr4r~~Vr~’\M~.~: .)mGO~;r~CC
= NI oo v H~. ~~Mh~"~ 11 Il "~ '~ cvvpis AN
TS '1~ILNMRKGDC139|¢O® 5¢(9H,| 0 &5, SrﬁLz)~0 93(6H, t, J=78 Hz)p 1-44pH~r) ~, ,

-n J UM 00

SR T fTge o, 3 25(H, g, S3dA, pr smefs'}@H m) 4a,21(_§ 592 || g
~Pi_-g 6 T "24(1ﬁ‘dc1 'J—97“8 zd}iz)t *4;1'&11 g, J”’ts Vb iy %V{Q_‘H s>G8 %(1%&

~ NCQ(I’,‘J"4IE,|}|'_‘2HZ)‘ ~~~c N' Vel N o ~—xl =M~ 11 rr VAL
~¢c~-N~¢c~m~ oc~~ "1l =" N~~1.. ~d~~_v"'" OIfd . "-' pp
~' C~' ~ f- RefereMce Bxaniple-1& | | .-: . ~c~ ,:~i NNI I ~N~~ ., | =i
N~=11 O o i ~i o~ - N, .~ W ~:-, O V. G- N
~ o~ -~ =N eWI, At me-li o~ e~ N~ e T~ ~- ,
T o .. ~K\:qu~'éf- m~H20w~ } i ~fC~ ~GOIv"~~C ~. ~
nR00 C ~COANL N 1Sy, - i—=r h=t oM ~ N If-
Mi~A'i'y~-.B’~t N R A |Nk,;N/J\/\- P (--m
BRI "'2| r~ ""OOMO~J'~OC~~r"' yr Bat G. F-J C7 A
V | Fo-'. P2t ry H- 00 *~ Il 00 .~00ONI~~~33'00 "A |l _-c='~~r,.NII
~—— " i -~ ~ . "o ~ "A
o i m_G ! &omp%n% 31 26 g ?5mxl;lol}uvsllaﬁjﬁyieddétbg‘liﬁ‘\8%1&008 émi '

)(;OMV!\II '|_1|0V and s water"6 my,eilnd MleCEn Ndre%vag samrrea' at r}fox%I tggxpeerergl £53 %b Imlfn N +~ d

-L~0,. The,re‘acmon(ﬁli’xture bva@Qm‘uréd into iceGQt&‘fAl‘dDE} \VithCé'mNnE@ "The— n '
~OOGOC' r~00r-~~r- ~r:~~mN" ~4 ~"'~C3 "t~ W I wl |
~"~ C~ ~ | wWatgr layer-was separated, Lh¢n wirick wag: ad)uste)l/to @PI,SWl@.quC@/a fgn f Qv
¥ Ulr,. |G~I sla}tn}g ogt ar}d extractqd vptl? N’E@tev ’qu\IOEgWI? cl:a\/)er’ WS¢ sepaFaiiea ~1g;
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Il I ~v ~VIA"NN N ~*11 i ""N~~"1:'"7~~ "~lfs:"Tvr 12~CC
F~1i ~F.plL~-c .~7, X ~0~X][] X~ ~~-yl' i C~~~- G ~—’\~~r
~ .-~ ppwW ~~~rA Nu~~Ilt7vnl vCOC ~! CV~ ~P7’\II|GVICB~Y\M°Q2003 N
N~1T Q.-.rr~C! ,~~1 I x~PrT~~1GvC 1-' ( OH. n-r | LO
~Cr~-r'~~im~4x,...) A=t 1 11 111INvV(G®Y...~~1N_CO
! G'?vv-. .y, 1 &I L'~co~7CIl vC('.~ x&i ~~~~i"'"V~~
C- "C~ N ind l i N : . =i :V
v~V N - &é%xpé‘g ng lUldeWStlrr 1j~mc~rqhggnlxt)?%v1a\élmljr hel-r JI%—ed]fEFEOWnXN v NN
G .J ~ L' TKé reactiomr mixtu¥e wds conCetrMe@ under:redtice %ﬂstﬁﬂe and'tHe Vr
"X rHGV C .-vI> al7 _CC NN:"~t~Nx Wt' y ~m~c~i L~1I c~
COO ~ i .a resk ue"Wdipufifireﬂl eritli;\HH’ -208SQo i@ bbrhpbuiN N°N1M1Ig, Nm(ldl\dsw | ~1 ~
.~1iG\/N N.N ~ 04 MA 003 NE z Oz ~ X C-.~ 11"
_— 1 lﬁI NMRLD\/ISO |c16)62 6&2&1 )N 7,21§<1)H dNJ-B.ZHz.A 8Hz,L ._t,3|1_ﬂ.}NSt~ ~
If~~vvI . o .

e oo d é(1‘,g{ 5.7\ | 7692(111-1.#?1 J=g 21 ﬁ,%,A . ﬁ.@_(#l,dcf,g.-a..s@zg.§1—1’!2),| y

, ~ " 1A gz no.or or~ 1~ H v,_,vt-IICO."

IR(Nujol)em-1:3340,1665,1420,1395,1299

Reference Example 14

VAR
Me,NH
21 >
NN~ conme,
44
10 To a solution of compound 21 (1.03 g, 5 mmol) of Reference Example

13 in MeOH 5ml, was added 50% dimethylamine aqueous solution 5ml at room
temperature with stirring for 30 min. The reaction mixture was
concentrated under reduced pressure and the crystalline r;asiclue was washed
with i-PrOH to give compound 44 (0.75 g, 73%).

15 'H-NMR(DMSO-d6) 6 :2.87(3H,8), 3.12(3H,9), 5.32(2H,S),
7.25(1H,dd,J=8.0Hz,4.8Hz), 7.95(1H,dd,J=8.0Hz,1.0Hz), 8.34(1H,S),
8.40(1H,dd,J=4.8Hz,1.0Hz)

IR(Nujol)em-1:1639,1480,1403,1280

Reference Example 15

S

* 74

H,N CONH, N A\
NH—BocC
21 g N §CONH
NG gy
NH—Boc
20 45

To a solution of compound 21 (1.01 g) of Reference Example 13 in
MeOH 5ml, was added a solution of amino compound (1.14 g, 1 eq.) in MeOH

5ml under stirring at room temperature and the mixture was stirred for 4 hr.
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=001 rJo vri .-n_v~™-~JL7.r | G, - [~ y...w G&p ~-Nc ~ ~c
C' ~ 00 v ( "N ~hml ~'. r NI T Cl'l H.r ~f~~Cp ~,. _)
Il 1 v ~~~7CL~7/N . L fx-~11I1II - ~mN.-, .. ~~27NAY“2003’\ W
n ~ ., ~~¢~. ~co. +*+~J ~~- ~~"" N~~~C. _
~II~,.T..,HVf_~mIIN~nNn~r~yII~~~'~~~_~!JV
~NT~H .y ~ N~ -~~~ ~ v~~~.~N~~(~,~I’\CDC—~G'. co "
VAT ~L'7 ~The réacti®a didtube |waslv|c@hjcentl}]atedv’un“ler FeuBed pr@sdrs and tHe ¢
~ 11 ! ~=7ili &C, U7 LCD ~ IN. ~"", p," r~:GVyr~L~

~JN -CO |I' residue was purified w1th HP-20 to give compound 45 (1.40 g, yield 73%).
IH-NMR(CD3OD) & :1.44(8H,S), 1.6 ~ 2.0(4H,m), 3.3(2H.m), 4.0(1H,m),
5.06(2H,S), 7.38(1H,dd,J=8.2Hz,5.0Hz), 8.0(1H,dd,J=8.2Hz,1.4Hz), 8.42(1H,S),

5 8.46(1H,dd,J=5.0Hz,1.4Hz)
IR(Nujol)em-1:3300,1670,1460,1365

Reference Example 16

7\ 7\
N\/ \ 1) NaH N N .
— - +
/ 3 /7N \
2 N N N N N
N\/NH ) | XN = — &
Cl P
1 N 46 47

To a solution of compound 1 (2.38 g, 20 mmol) in DMF 15ml, was
10 added NaH (60% suspension in mineral oil, 0.88 g, 1.1 eq.) under ice-cooling in
N2 atmosphere and the mixture was stirred at room temperature for 10 min.
To another solution containing 2-picolyl chloride hydrochloride (3.61 g, 1.1
eq.) in DMF 15m], was added NaH (60% suspension in mineral oil, 0.88 g, 1.1
eq.) under ice-cooling in N2 atmosphere and the mixture was stirred at the
15 same temperature for 15 min. Thus obtained both reaction mixtures were
put together under ice-cooling to stir at room temperature for 1 hr. The final
reaction mixture was concentrated under reduced pressure and the residue
was purified with silica gel chromatograph to give compound 47 (2.05 g, yield
49%) from AcOEt elution and compound 46 (1.24 g, yield 30%) from 7% MeOH
20 / AcOEt elution.
(compound 4 6 )
IH-NMR(CDCls) 6 :5.50(2H,S), 7.0(1H,d,J=8.1Hz), 7.24(2H,m), 7.66(2H,m),
8.29(1H,S), 8.59(2H, m)
IR(CHCla)cm-1:1610,1590,1490,1415,1290
25 (compound 4 7)
IH-NMR(CDCls) & :5.61(2H,S), 7.24(2H,m), 7.63(1H,m), 8.09(1H,m),
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Reference Example 17

7\ N

1) NaH N\ —
1 - _\ +
2) Nso—~ NH=-Boc N/ N\ Ni-Boc  Boc-HN~~y_ N
7 NS

48 49

To a solution of compound 1 (1.19 g. 10 mmol) of Reference Example
16 in THF 50ml, was added NaH (60% suspension in mineral oil, 0.44 g, 1.1
eq.) under stirring in N2 atmosphere under ice-cooling and the mixture was
stirred at room temperature for 15 min. To the reaction mixture was added a
solution of mesylate (2.52 g, 1l.leq.) in THF (10 ml) and the mixture was
stirred at room temperature for 3 days. The reaction mixture was
concentrated under reduced pressure and the residue was purified with silica
gel chromatograph to give compound 48 (0.95 g, 'yield 36%) from 5% MeOH /
AcOEt elution and compound 49 (0.48 g, yield 18%) from 8% MeOH / AcOEt
elution.

(compound 4 8 )

IH-NMR(CDCls) & :1.45(9H,S), 3.57(2H,q.J=6.0Hz), 4.36(2H,t,J=6.0Hz),
5.561(1H,S), 7.17(1H,dd,J=8.2Hz,4.8Hz), 7.75(1H,dd,J=8.2Hz,1.6Hz),
8.01(1H,S), 8.47(1H,dd,J=4.8Hz,1.6Hz)

IR(CHCls)cm-1:3450,1703,1499,1409,1370

(compound 4 9)

IH-NMR(CDCls) 6 :1.40(9H,S), 3.60(2H,q,J=5.8Hz), 4.46(2H,t,J=5.8Hz),
5.00(1H,S), 7.25(1H,dd,J=8.0Hz,4.8Hz), 8.03(1H,S),
8.07(1H,dd,J=8.0Hz,1.6Hz), 8.39(1H,dd,J=4.8Hz,1.6Hz)

IR(CHCls)cm-1;3450,1705,1500,1410,1365

Reference Example 18
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To a solution of compound 1 (1.87 g, 15.7 mmol) of Reference
Example 16 in DMF 15ml, was added NaH (60% suspension in mineral oil,
0.69 g, 1l.1leq.) under stirring in N2 atmosphere under ice-cooling and the
5 mixture was stirred at room temperature for 10 min. To the reaction
mixture was added a solution of mesylate (4.62 g, 1.1 eq.) in DMF (8ml) and
the mixture was stirred at room temperature for 16 hr. The reaction mixture
was concentrated under reduced pressure and the residue was purified with
silica gel chromatograph to give compound 51 (2.77 g, yield 61%) from AcOEt

10  elution and compound 50 (0.98 g, yield 22%) from 7% MeOH / AcOEt elution.

(compound 5 0)

IH-NMR(CDCls) & :1.44(9H,S), 1.52(2H,m), 1.93(2H,m), 3.18(2H,m),
4.25(2H,t,J=6.9Hz), 4.65(1H,S), 7.23(1H,dd,J=8.1Hz,4.8Hz),
7.77(1H,dd,J=8.1Hz,1.2Hz), 8.12(1H,S), 8.58(1H,dd,J=4.8Hz,1.2Hz)

15 IR(CHCl3)cm-1:3460,1705,1505,1495

(compound 5 1)

IH.-.NMR(CDCls) & :1.44(9H,S), 1.55(2H,m), 1.98(2H,m), 3.18(2H,m),
4.34(2H,t,J=7.2Hz), 4.70(1H,S), 7.25(1H,m), 8.07(1H,S), 8.07(1H,m),
8.40(1H,d,J=4.8Hz)

20 IR(CHCl3)cm-1:3460,1705,1500
Reference Example 19
2B\ ¥ 7\

1) onc~~poc

-
 and

OHC-HN NH, 2) BH;-PY

52 53
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succesewely, then the mixture was st1rred room temperature for 1 hr The

5 reaction mixture was added to an ice-cooled solution of 28% ammonia water
(10ml) and AcOEt with stirring. The organic layer was separated, washed
with a saturated brine, dried over MgSO4, and concentrated under reduced
pressure. The residue was purified with silica gel chromatograph to give
compound 53 (1.75 g, yield 81%) from 10% MeOH / AcOEt elution.

10 IH-NMR(CDCls)§ :1.08(3H,t,J=6.9Hz), 1.44(9H,S), 2.12(2H,m), 3.25(4H,m),
4.22(2H,t,J=7.6Hz), 7.20(1H,dd,J=8.4Hz,4.56Hz), 7.74(1H,dd,J=8.4Hz,1.5Hz),
8.20(1H,S), 8.59(1H,dd,J=4.5Hz,1.5Hz)

IR(CHCl3)cm-1:1680,1479,1415,1285

Reference Example 20

1) NaH

\/ NH-Boc 2) BN N\/ I

15 24 54
To a solution of compound 24 (0.63 g, 2.28 mmol) of Reference
Example 10 in DMF 3ml, was added NaOH (0.11 g, 1.2 eq.) under stirring at
room temperature in N2 atmosphere and the mixture was stirred at room
temperature for 10 min. To the reaction mixture was added allyl bromide
20 (237u1, 1.2 eq.) under ice-cooling and the mixture was stirred at room
temperature for 1 hr. The reaction mixture was poured into ice water /
AcOEt, then the organic layer was separated, washed with a saturated brine,
dried over MgSOs, concentrated under reduced pressure. The residue was
purified with silica gel chromatograph to give compound 54 (0.41 g, yield 57%)

25 from 10% MeOH / AcOEt elution.

IH-NMR(CDCla) & :1.44(9H.,S), 2.11(2H,m), 3.28(2H,m), 3.78(2H,m),
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Reference Example 21
4
N\
— n-Bu;P, Boc,NH

~~, ., ~~0H
NN N

Boc C“) ﬁ)
33 < N~C-N=N-C-N >

N/\

N\/N’\/\I;INNBO%
Boc
5 55
To a solution of compound 33 (0.97 g, 8.02 mmol) of Reference
Example 12 in THF 15 ml, were added tri-n-butylphosine (1.13 ml, 1.5 eq.),
di-tert-butyliminodicarboxylate (0.995 g, 1.5 eq.), and 1,1'-
azodicarbonyldipiperidine (1.15 g, 1.5 eq.) under ice-cooling with stirring 15
10 minp, then the mixture was further stirred room temperature for 3 hr. To the
reaction mixture were added the above 3 kinds of reagents each 0.5 eq. and the
mixture was stirred at room temperature for 2 hr. The reaction mixture was
filtered to remove insoluble products, then the filtlate was dissolved in
AcOEt, which was washed, dried over MgSOy4, and concentrated under reduced
15 pressure. The residue was purified with silica gel chromatograph to give
compound 55 (1.14 g, yield 72%) from 2% MeOH / CHCls elution.
IH-NMR(CDCls) 6 :1.48(27H,S), 2.13(2H,m), 3.37(4H,m), 3.73(2H,d,J=6.2Hz),
4.21(2H,d,J=7.4Hz), 7.21(1H,dd,J=7.8Hz,4.8Hz), 7.75(1H,dd,J=7.8Hz,1.2Hz),
8.24(1H,S), 8.58(1H,dd,J=4.8Hz,1.2Hz)
20 IR(CHCl3)cm-1:1680,1478,1420,1290

Reference Example 22
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15

Compound 1 (1.03 g, 8.61 mmol) of Reference Example 16 was
dissolved in DMF 8ml, which was treated with 1.1 eq. of NaH and the mesylate
according to Reference Example 18, to give compound 56 (0.89 g, yield 25%)
and compound 57 (1.43 g, yield 39%).

(compound 5 6)

'H-NMR(CDCls) ¢ :0.07(3H,S), 0.08(3H,S), 0.92(9H,S), 1.45(9H,S),
2.04(2H,m), 3.21(2H, m), 3.86(1H,m), 4.31(2H,m), 4.78(1H,m),
7.23(1H,dd,J=8.4Hz,4.8Hz), 7.78(1H,dd,J=8.4Hz,1.5Hz), 8.14(1H,S),
8.58(1H,dd,J=4.8Hz,1.56Hz)

IR(CHCls)cm-1:3460,1704,1500,1365

(compound 5 7))

IH-NMR(CDCls) & :0.05(3H,S), 0.06(3H,S), 0.91(9H,S), 1.44(9H,S),
2.12(2H,m), 3.24(2H,m), 3.89(1H,m), 4.38(2H,t,J=7.2Hz), 4.94(1H,m),
7.20(1H,dd,J=8.1Hz,4.8Hz), 8.07(1H,dd,J=8.1Hz,1.2Hz), 8.08(1H,9S),
8.40(1H,dd,J=4.8Hz,1.2H2)

IR(CHCls)cm-!:3460,1702,1510,1360

Reference Example 23
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To a solution of compound 56 (0.89 g, 2.12 mmol) in MeCN 6ml, was
added 12N HCl (0.35 ml, 2 eq.) and the mixture was stirred at room
temperature for 30 min. To the reaction mixture was added water and

5 AcOEt with stirring, then the water layer was separated and basified with
NazCOs The obtained solution was concentrated under reduced pressure up
to 3ml, then a solution of (Bo¢)20 490 ml in dioxane 4ml was added thereto at
50°C and the mixture was stirred for 1 hr. The reaction mixture was
concentrated under reduced pressure and the residue was purified with silica

10 gel chromatograph to give compound 58 (0.36 g, yield 56%).

IH-NMR(CDCls) & :1.40(9H,S), 2.00(2H,m), 3.21(2H,m), 3.50(1H,m),
4.48(2H, m), 6.0(1H,m), 7.22(1H,dd,J=8.0Hz,5.0Hz),
7.82(1H,dd,J=8.0Hz,1.6Hz), 8.23(1H,S). 8.53(1H,dd,J=5.0Hz,1.6Hz)

IR(CHCl3)cm-1:3450,1695,1500,1495

15 Reference Example 24

1) NaH
1 o
2) Mso’\(\OSiMezBut
NH-Boc
/
7\ 7N\
N
+ P
. t
N N’\(\OSLMezBu BuMez,S:LO/\|/\N
" NH-Boc NH-Boc
59 60

Compound 1 (1.93 g, 16.2 mmol) of Reference Example 16 was
dissolved in DMF 15 ml, which was treated with 1.1 eq. of NaH and the
mesylate according to Reference Example 18, to give compound 59 (0.57 g,

20  yield 9%) and compound 60 (3.85 g, yield 58%).
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'H-NMR(CDCls) & :0.10(6H,S), 0.96(9H,S), 1.45(9H,S), 3.53(2H,m),
4.05(1H,m). 4.37(2H,d,J=6.6Hz), 4.88(1H,d,J=8.2Hz),
7.24(1H,dd,J=8.2Hz2,4.6Hz), 7.96(1H,dd,J=8.2Hz,1.6Hz), 8.08(1H,S),

5 8.57(1H,dd,J=4.6Hz,1.6Hz)
IR(CHCls)cm-1:3440,1705,1498,1410,1365
(compound 6 0)
IH-NMR(CDCls) ¢ :0.07(6H,S), 0.93(9H,S), 1.37(SH,S), 3.51(1H,m),
3.69(1H,m), 4.14(1H,m), 4.48(2H,d,J=5.4H2), 5.51(1H,m),
10  7.24(1H,dd,J=8.4Hz,4.8Hz), 8.06(1H,S), 8.08(1H,dd,J=8.4Hz,1.5Hz),
8.40(1H,dd,J=4.8Hz,1.5Hz2)
IR(CHCls)cm-1:3450,1708,1495,1410,1363

Reference Example 25

/
VAR
12N HC1 —_
59 Lo
N N OH
N
N NH-Boc
61
15 Compound 59 (0.57 g, 1.4 mmol) of Reference Example 24 was

dissolved in MeCN 4ml, then which was treated with 12N HCl 0.23ml
according to Reference Example 23, to give compound 61 (0.40 g, 97%).
IH-NMR(CDCls) & :1.43(9H,S), 3.70(2H,m), 4.06(1H,m), 4.50(2H,m),
6.07(1H,d,J=7.2Hz), 7.25(1H,dd,J=8.4Hz,5.1Hz), 8.07(1H,dd,J=8.4Hz,2.1Hz2),
20 8.20(1H,S), 8.50(1H,dd,J=5.1Hz,2.1Hz)
IR(CHCls)cm-1:3430,1695,1490,1413,1361,1285

Reference Example 26
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1) NaH

1 - +
2) Mso/\,/\OMe \ N/\,/\OMe Meo/\l/\ N~
NH-Boc NH-Boc
62 63

Compound 1 (1.06 g, 8.9 mmol) of Reference Example 16 was dissolved
in DMF 8ml, then which was treated with 1.1 eq. of NaH and the mesylate
according to Reference Example 18, to give compound 62 (0.36 g, yield 19%)

5 and compound 63 (1.43 g, 52%).

(compound 6 2 )

IH-NMR(CDCls) ¢ :1.45(9H,S), 3.28(2H,m), 3.37(3H,S), 4.11(1H,m),
4.37(2H,d,J=6.6Hz), 5.10(1H,m), 7.29(1H,dd,J=7.8Hz,4.2Hz),
7.95(1H,dd,J=7.8Hz,1.6Hz), 8.13(1H,S), 8.60(1H,dd,J=4.2Hz,1.6Hz)

10 IR(CHCl3)cm-1:3440,1705,1500,1410,1365

(compound 6 3)

IH-NMR(CDCls) & :1.36(9H,S), 3.34(3H,S), 3.38(2H,m), 4.22(1H,m),
4.49(2H,d,J=5.6Hz), 5.55(1H,m), 7.25(1H,dd,J=8.0Hz,5.0Hz), 8.05(1H,S),
8.08(1H,dd,J=8.0Hz,1.4Hz), 8.40(1H,dd,J=5.0Hz,1.4Hz)

15 IR(CHCls)cm-1:3440,1708,1500,1408,1370

Reference Example 27

I\ Va\
N
1) NaH . .
1 - +
2) Ms0O< N-Boc N\/NCN—BOC BOC—ND_N\/N
64 65

Compound 1 (2.14 g, 17.96 mmol) of Reference Example 16 was

dissolved in DMF 15ml, then which was treated with 1.1 eq. of NaH and the

20 mesylate according to Reference Example 18, to give compound 64 (1.11 g,
yield 20%) and compound 65 (1.86 g, yield 34%).

(compound 6 4)
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.25(1H,dd,J 8.9Hz,4.6Hz), 7.7 9(1H,dd,J-—8.2Hz,1.4Hz), 8.21(1H,S),

8.60(1H,dd,J=4.6Hz,1.4Hz)

IR(CHCls)cm-1:1681,1480,1450,1415,1362

(compound 6 5 )

IH-NMR(CDCls) & :1.50(9H,S), 2.10(4H,m), 2.94(1H,m), 4.35(4H,m),
26(1H,dd,J=8.0Hz,4.6Hz), 8.09(1H,dd,J=8.0Hz,1.2Hz), 8.12(1H,S),

8.40(1H,dd,J=4.6Hz,1.2Hz)

IR(CHCls)cm-1:1681,1488,1421,1405,1363

Reference Example 28

‘a

1) NaH -

1 - +
2) Mso—caz—CN—Boc N\/N"CHZ_OV-BOC N/ \

66 —

Boc-NO—Cﬂz—N\/N

67

Compound 1 (0.78 g, 6.57 mmol) of Reference Example 16 in DMF
6ml, then which was treated with 1.1 eq. of NaH and the mesylate according to
Reference Example 18, to give compound 66 (0.42 g, yield 22%) and compound
67 (1.09 g, yield 57%).

(compound 6 6 )

1H-NMR(CDCls) & :1.44(9H,S), 3.08(1H,m), 38.70(2H,m), 4.06(2H,m),
4.43(2H,d,J=7.8Hz), 7.27(1H,dd,J=7.8Hz,4.6Hz), 7.76(1H,dd,J=7.8Hz,1.6Hz),
8.14(1H,S), 8.61(1H,dd,J=4.6Hz,1.6Hz)

IR(CHCls)cm-1:1685,1503,1415,1370

(compound 6 7))

IH-NMR(CDCls) & :1.44(9H,S), 3.20(1H,m), 3.77(2H,m), 4.04(2H,m),
4.52(2H,d,J=7.8Hz), 7.27(1H,dd,J=8.2Hz,4.8Hz), 8.07(1H,5),
8.09(1H,dd,J=8.2Hz,1.6Hz), 8.41(1H,dd,J=4.8Hz,1.6Hz)

IR(CHCl3)cm-1:1688,1500,1416,1370
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thereto successively, and the mixture was stirred at —15°C for 1 hr. The

reaction mixture was washed with NaOH aq. and a saturated brine
successively, then the organic layer was dried over Na2SOs and evaporated
10 under reduced pressure to give compound 69 (289 g, yield 69.6%).
mp.101~4°C (AcOH / Et20)
IH-NMR(CDCls) ¢ :1.44(9H,S), 1.82(2H,m), 2.84(3H,S), 3.09(2H,t,J=6.6Hz),
3.566(2H,t,J=6.6Hz), 6.66(1H,m), 6.75(1H,m), 7.55(1H,d,J=4.3Hz)
IR(CHCls)cm-1:1680,1485,1460,1405
15  Reference Example 30

BOC

N N
(Me ) ,NCH(OMe), /l N e

X -
N~ ~NCH~NMe,

69

70

Compound 69 (200 g, 0.713 mol) of Reference Example 29 was
dissolved in N,N-dimethylformamideacetal (142 ml, 1.5 eq.) and the mixture
was stirred at 70°C for 4 hr. The reaction mixture was poured into a mixture

20 of AcOEt and water for extraction. The AcOEt layer was separated, washed
with a saturated brine, dried over NasSO4, and evaporated under reduced

pressure to give compound 70 (239 g, yield 100%).
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7.56(1H,dd,J=4.8Hz.1.6Hz), 8.44(1H,S)
IR(CHCl3)cm-1:1685,1635,1590,1580,1485,1395

5 Reference Example 31

II’MB llaoc
Me0<z::>PCH2Br(PMB—Br) 7 N~
e

[

70 >

N N*CHvv-NMe,
71

To a solution of compound 70 (50.8 g, 0.151 mol) of Reference
Example 30 in DMF 250ml, were added NaHCOs 58.17 g and p-methoxybenzyl
bromide (PMB-Br, 33.5 g, 1.1 eq.) under stirring and the mixture was stirred
10 at25°C for 3.5 hr. The reaction mixture was dissolved in AcOEt, which was
washed with a saturated saline, dried over Na2S0O4, and evaporated under
reduced pressure to give compound 71 (59.46 g, yield 86%).
IH-.NMR(CDCls) & :1.39(9H,S), 1.65(2H,m), 2.70(3H,S), 3.03(3H,S),
3.07(3H.,S), 3.10(4H,m), 3.78(3H,S), 4.37(2H,S), 6.80(3H, m),
15  7.03(1H,dd,J=7.9Hz,1.7Hz), 7.23(2H,d,J=8.7Hz), 7.87(1H,dd,J=4.7Hz,1.6Hz),
8.33(1H,S)
IR(CHCls)em-1:1685,1635,1580,1520,1405

Reference Example 32

0o 0 IIBOC Ilsoc
[
£-Bu0~C-0-C-0Bu® (Boc,0) A NN
70 - I
Ny NCHA~NMe,
72
20 Compound 70 (312 g, 0.9291 mol) of Reference Example 30 and di-t-

butyldicarbonate (243 g, 1.2 eq.) were dissolved in THF 624 ml and the

mixture was refluxed under stirring for 3.5 hr. The reaction mixture was

43

| ~. 2V~ ~ A ~O": r--n~ Ir-. ~A~AXV.--i v~ -1 ~f"1r:r CJ
lce, .,n'"~: l~c~ _.,..0n1 i "~~~ ~NL~c" CC-~c~~l ur7 pp GOC~ N;.J
Il T vOoO ~1 1 I: 0l l~Ln21 CT7i ™. U~ | vT IG 277M& 2003 C ~i
G-"N"H-~p ll~1 "H ~r-iv lar ~cV e~ "~ i~J CW " NQ..-il " "~ ~tl
J". i O~N.J II~~c~i~~o~w~i"I~~“""~~OI ~- LT~ ~ A~~~
O~ ~~~" L~rl" 1.,~[, ~cl,llII(~11 p"'~" ~p~~G i '~ 1 ~~cl T.
o)~ b~ f t Hv o] -|
<l Tov wﬁwm(%ﬁ%r) 9 145¥@)I—1S) hs4(>ﬁ{m) 8D ~3099@1&&)

_C " GV a3t = 64Hz) 3.34(2H,t,J=6.9Hz), 6.74(2H,m) .



~1& NO~i~esab~Fal Ico'a~" ~I ~:mf -1C. L"~~CCH.~ LI C

H " ~ylOGO "G 1IN . J VO~V ~"ArN~N~ ~" G7 NA”7t- "'"-y ,~l ¢c7 -1i, ~
ANO0O L--~" ~" ey ~G-I.NCNF..., 00 -, VI 1 I ~1 1 .-:27IMAv 2dg3! r;;
~~~~NN~"*~yrVvV7lI|"-r ~1--t¥Y. I|:,.; ¢c--~ ~~w-~—~ 1| ~0a
. .ooOf -; ~; ao~..~tn h-'" . 1-~4 w. ~'. ~~~’\, 00 ; r:a ™~ . ~ 11
I‘.+~..~t||..~m~.~f~CO_O~tOC~C'OGCr ~N F-~1Il O~OI Il ~
T - ~ &aposatedundeY rbd @l pidssure td remJUe'THF Wén @Q)'Et thsaclcﬂ’d tod | N
;NIGV1~~ 2 7 MAY 200 Na NOz Oz ~ ~ ~ ~ ~ ~ L~ 1 11
~'" ]'"-0 ~" tHe ﬂ‘dsﬁmeCfolMWefﬂ by etraction v@th-a }O%mueous?'so-luﬂo@%fo(hhc actdr' -1 v
t h-~'-~1f~ G~ .~4 ~ 7'"' '~ v f pC! CCA"N v~ C-vVv'

.~ -~ N O The water @y/erovasr sqparatad andeaﬁlfMCqul’N4Nf IJI_OH ag@ then \ﬁ];uch 00 ~

¢ O T w WRs Fxtrﬁcted..m](a) Acé)]ﬂ ,wW %“drled overr. aoSO.‘:aXd&/aponat%tq giv )
e B a2 § g lrg%.,~v’?7ntC=\/v(~C7NO"H|N
By comcﬁtﬁnd? 635/(\:5 g{mc 5 D A H
ro~ ~ 1 C7 1<H~l\}41\/I§lfDMSOr dQ & 0. ZE@HJS)COl 35T9HS), ~1(59(‘7‘H*m) QI)IO(’BH\BH J
o) T v CA" NIl :~ L7 h--00~11 w ~t
AT ;,pe(aH,s;, 13.08(H.S).- :3.18(2Ft, d=7 T2 6|89(11:I id, J—M@g LSHZ)~ |

: . C C O (%4#%% RFI J=1. Gﬁﬁ 1,6Ha), gtOS(ﬂ-I da,J=4. é‘ﬁz 1.6Hz), 944(11{ |§) -
IR(CHCla)em1:1690,1638,1585,1465,1405

10 Reference Example 33

BH Boc
CeHs (_ | !
o1~ CH™BT (BH-Br) F NN
" L0

N N*CHv~NMe,

Me

73
To a solution of compound 70 (3.50 g, 10 mmol) of Reference
Example 30 in DMF 20ml, were added NaHCO3 (2.62 g) and diphenylmethyl
bromide (BH-Br, 2.72 g, 1.1 eq.) under stirring succesively, and the mixture
15 was stirred at 5°C for 16 hr and at room temperature for 8 hr. The reaction
mixture was dissolved in AcOEt, washed with water and a saturated brine,
dried over Na2SO4, and evaporated under reduced pressure. Silica gel
chromatograph gave compound 73 (2.55 g, yield 51%).
IH-NMR(CDCls) & :1.35(9H,S), 1.60(2H,m), 2.67(3H,S), 2.80(3H,S),
20  2.88(2H,t,J=7.5Hz), 3.04(3H,S), 3.13(2H,m), 6.15(1H,S),
6.70(1H,dd,J=7.8Hz,4.8H2), 6.91(1H,dd,J=7.8Hz,1.8Hz), 7.21(10,m),
7.88(1H,dd,J=4.8Hz,1.8Hz), 8.33(1H,S)
IR(CHClz)cm-1:1685,1625,1572,1400

25 Examplel
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i IVIMSO 97 8 Hn 2 ppl3 0 (2H, ABq, J =
C. | "'~MC‘5571_NM_R(DbD ) 1.18 (3H, t, J = 7.2 Hz), 3.10 and 3.50 (2H, qQ J =
18 Hz), 4.10 (2H, ¢, J = 7.2 Hz), 5.12 (1H, d, J = 5.1 Hz), 5.62 (2H, Abq, J = 14.4

15 Hz), 5.79(1H, dd, J=5.0, 8.5Hz), 7.54 (1H, dd, J =6.4, 8.0 Hz), 8.10 (2H,

brs), 8.55 (1H, d, J = 5.1 Hz), 8.56 (1H, s), 8.72 (1H, d, J = 6 Hz), 9.53 (1H, d, J

=9 Hz).
IR (KBr) cm-t; 3340, 2983, 1773,1665,1609,1527, 1388, 1037 .
Elementary Analysis as  C20H19NsOsS2 « 2.5H20

20  calc.: C,41.81; H,4.21; N,21.94 (%)
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3a:X=N,R=Me
3b:X=NR=Et 8b:X=N R=FEt
3c: X =N, R =CHsF 8c : X =N, R =CHaF
3d: X =N, R =CH,;CH,F
3e: X =CH, R =Et 8e : X =CH, R =Ft
3f:X=CH,R=_O 8f:X=CH,R=_O
S~
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R 002 N:/
9 :X=N R=Et (Ex2-1)
9¢c : X =N, R =CHsF (Ex2-2)
9e : X =CH, R =Ej~, (Ex2-3)
9f : X =CH,R = (Ex2-4)
5
Example2 -1

(1) To a solution of compound 6 (510 mg, 3.83 mmol) in dried MeCN 5 ml, was

added compound 3b (3.34 g, 1.15 eq) under ice-cooling and the mixture was

allowed to stand over night, then stirred at room temperature for 1 hr. The
10 mixture was evaporated under reduced pressure to give crystalline compound

8b.

IR (Nujol) cm-t: 3431, 3211, 1773, 1715, 1681, 1636, 1613, 1548, 1246, 1155,

1035
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atmosphere under ice-cooling and the mixture was stirred for 1.5 hr. Ice, IN
HCI and Et:0 were added thereto, then the water layer was separated,
5 concentrated under reduced pressure, and subjected to HP-20 chromato. The
collected eluent was lyophilized to give compound 9b (colorless powder, 1.35
g).
IH-NMR (Ds-DMSO) &6: 1.18 (3H, t, J = 7.2 Hz), 2.95 and 3.52 (2H, ABq, J =
17.4 Hz), 4.06 (3H, s), 4.04 - 4.19 (2H, m), 5.02 (1H, d, J = 5.1 Hz), 5.64 - 5.69
10 (3H, m), 7.95(1H, dd, J = 6.3, 8.1 Hz), 8.13 (2H, brs), 8.88 (1H, dd, J = 0.9, 8.1
Hz), 9.04 (1H, s), 9.44 (1H, d, J = 8.7 Hz), 9.71(1H, d, J = 5.7 Hz).
IR (KBr) cm-!: 3386, 2984, 1773, 1665, 1636, 1614, 1528, 1389, 1357, 1038.
Elementary Analysis as C21H21NsOsS2 - 3.6 H20
calc.: C,41.46 ; H,4.67; N,20.72 ; S,10.54
15  found: C,41.59; H,4.79 ; N,20.95; 5,10.70 (%)
Example 2 -2
(1) To a solution of compound 6 (153 mg, 1.1 mmol) in dried MeCN 2 m], was
added compound 3¢ (947 mg, 1.3eq) under ice-cooling and the mixture was
allowed to stand over night, then stirred at room temperature for 1 hr. The
20 mixture was evaporated under reduced pressure to give crystalline compound
8c.
IR (Nujol) cm-!: 3429, 3211, 1772, 1734, 1714, 1688, 1636, 1549, 1248, 1156,
1121
(2) To a solution of compound 8¢ in a mixture of CH2Cl2 30 ml, MeNO2 30 ml,
25 and anisole 2 m], was added TiCls 0.73 ml in N2 atomosphere atomosphere
under ice-cooling and the mixture was stirred for 1.5 hr. Further procedures
similar to Example 1(2) gave compound 9¢ (colorless powder, 254 mg).
IH-NMR (Ds-DMSO) &: 2.95 and 3.54 (2H, ABq, J = 17.4 Hz), 4.06 (3H, s),
5.03 (1H, d, J = 5.1 Hz), 5.62 - 5.69 (3H, m), 5.71 (1H, d, J = 55.2 Hz),7.95(1H,
30 dd, J=16.3, 8.1Hz), 8.18 (2H, brs), 8.87(1H, d, J = 8.4 Hz), 9.03 (1H, s), 9.66
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Elementary Analysis as C20H1sNsOsS:2F + 3.8 H20
calec. : C,39.00; H,4.19; N,20.46 ; S5,10.43 ; F,3.09
5 found: C,39.28;H,4.19; N,20.48; S,10.43 ; F,2.80 (%)
Example 2 - 3
(1) To a solution of compound 6 (90 mg, 0.67 mmol) in dried MeCN 3 ml, was
added compound 3e (716 mg, 1.4 eq) under ice-cooling and the mixture was
allowed to stand over night, then stirred at room temperature for 1 hr. The
10  reaction mixture was evaporated under reduced pressure to give compound 8e.
IR (Nujol) cm-1: 3203, 1784, 1716, 1680, 1549, 1244, 1154, 1030
(2) Compound 8e was deprotected and purified according to 8b, to give
compound 9e (colorless powder, 220 mg).
IH-NMR (Ds-DMSOQO) &: 1.16 (3H, t, J = 6.9 Hz), 2.98 and 3.54 (2H, ABq, J =
15 18 Hz), 4.05 (2H, q, J = 7 Hz), 4.07(3H, s), 5.03 (1H, d, J = 4.8 Hz), 5.64 - 5.68
(3H, m), 6.67(1H, s), 7.19 (2H, brs), 7.96(1H, dd, J =6, 8.4 Hz), 8.88(1H, dd, I =
0.3, 8.1 Hz), 9.04 (1H, s), 9.46 (1H, d, J = 8.1 Hz), 9.73(1H, dd, J = 0.9, 6.6 Hz).
IR (KBr) cm-1: 3398, 2979, 1774, 1662, 1636, 1616, 1535, 1384, 1357, 1038
Elementary Analysis as C22H22NsOsS2 - 3.8 H20
20 calc. : C,43.24; H,4.88; N,18.34; S,10.50
found : C,43.23; H,4.94 ; N,18.50; 5,10.43 (%)
Example2 -4
(1) To a solution of compound 6 (146 mg, 1.1 mmol) in dried MeCN 7 ml and
DMF 2.5 ml, was added compound 3f (1.06 g, 1.25 eq) under ice-cooling and the
25 mixture was allowed to stand over night, then stirred at room temperature for
1 hr. The reaction mixture was evaporated under reduced pressure to give
compound 8f.
(2) Compound 8f was deprotected and purified according to 8b, to give
compound 9f (colorless powder, 350 mg).

30 'H-NMR (Ds-DMSO) &:1.46-1.74 (8H, m), 3.49 (1H, d, J = 19.5 Hz), 4.08 (3H,
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s), 4.64(1H, m), 4.86 (1H, d, J = 4.8 Hz), 5.70 2H, m ), 5.80(1H, dd, J = 4.5,
8.1 Hz), 6.77(1H, s), 7.18(2H, brs), 7.92(1H, dd, J = 6.3, 8.1 Hz), 8.45 (1H, d, I =
8.4 Hz), 8.89(1H, d, J = 8.1 Hz), 9.02(1H, s), 9.45 (1H, d, J = 6.3 Hz) .

2870, 1786, 1617, 1534, 1498, 1348, 1061, 1033, 989 .
4.7 H20

IR (KBr) cm-t: 3399, 2957,
Elementary Analysis as CasH2sNsgOsS3 -

calc. C,45.0; H,5.35; N,16.79: S,9.61
found : C,45.01; H,5.10; N,16.95; S,9.76 (%)
Reaction schemes of Example 3-1 to Example 3-4 are shown below.
Et
= N
qv;
S~ N" N
OH 10 -
BocHN'(\NJJ\'/C_N s S< |~ I
. O
“ Y N\g\’N\ N—Et
R’ CO;PMB CozPmB N=/
Y=NB= 12a:X =N, R =Me
a:X=NR=Me 12b: X =N, R = Et
3b: X=N,R=Et — -
3c:X=N,R=CH2F 120.X:N.R:CH2F
3d1x=N.R=CH20H2F 12d:X—N R—CHZCHZF
S~
HNQ | O H
NJ\ro—N s _
J M
Nb g NN B
R COz- N=/
13a:X=N,R=Ms (Ex3~1)
13b:X=N,R=Et (Ex3-2)
13¢ : X =N, R =CHjsF (Ex3-3)
13d: X = N, R =CH,CH,F  (Ex3-4)
Example 3-1

(1) To a solution of compound 10 (368 mg, 2.5 mmol) in dried MeCN 5 ml, was
added compound 3a (2.33 g, 1.25 eq) under ice-cooling at room temperature
and the mixture was stirred for 3 hr. The reaction mixture was evaporated

under reduced pressure to give crystalline compound 12a.

IR (Nujol) cm-1: 3448, 3211, 1733, 1714, 1683, 1635, 1613, 1551, 1248, 1156,
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(2) To a solution of compound 12a in a miture of CH2Cl2 35 m], MeNO:z 35 m],
and anisole 3 ml, was adde an AlCls - MeNO:z solution (1.5M, 10 ml) in N2
atmosphere under ice-cooling and the mixture was stirred for 2.5 hr. Ice, 1N
HCl and Et20 were added thereto, then the water layer was separated,
concentrated under reduced pressure, and subjected to HP-20 chromato. The
collected eluent was lyophilized to give compound 13a (colorless powder, 641
mg).

IH-NMR (Ds-DMSO) 6: 1.52 (3H, t, J = 7.2 Hz),3.00 and 3.53 (2H, ABq, J =
17.4 Hz), 3.83 (3H, s), 4.51(2H, q, J = 7.5 Hz), 5.01 (1H, d, J = 4.5 Hz), 56.63 -
5.68 (3H, m), 7.95(1H, dd, J = 6.0, 8.4 Hz), 8.11 (2H, brs), 8.94 (1H, dd, J = 0.9,
8.1 Hz), 9.13 (1H, s), 9.46 (1H, d, J = 8.4 Hz), 9.71(1H, d, J = 6.0 Hz).

IR (KBr) cm-l: 3372, 3286, 2984, 2939, 1775, 1668, 1610, 1528, 1387, 1293, 1227,
1040.

Elementary Analysis as C21H21NsOsSz2 + 2.4 H20

cale. : C,42.98; H,4.43 ; N,21.48; S,10.93

found : C,42.99 ; H,4.63; N,21.58; S,10.65 (%)

Example 3-2

(1) To a solution of compound 10 (240 mg, 1.63 mmol) in dried MeCN 1 ml, was
added compound 3b (1.50 g, 1.2eq) under ice-cooling and the mixture was
stirred at room temperature for 2 hr, then evaporated under reduced pressure
to give crystalline compound 12b.

IR (Nujol) cm-: 3429, 3208, 1773, 1714, 1681, 1634, 1612, 1548, 1245, 1154,
1034

(2) Compound 12b was reacted according to 12a, to give lyophilized powder of
compound 13b (630 mg).

IH-NMR (Ds-DMSO) &: 1.18(3H, t, J = 7.0 Hz), 1.51 (3H, t, J = 7.2 Hz), 2.99
and 3.53 (2H, ABq, J = 17.4 Hz), 4.10 (2H, q, J =6.9 Hz), 4.51(2H, q, J = 7.2 Hz),
5.01 (1H, d, J = 4.5 Hz), 5.66 - 5.69 (3H, m), 7.94(1H, t, J = 6.6 Hz), 8.12 (2H,
brs), 8.94 (1H, d, J = 8.1 Hz), 9.12(1H, s), 9.44 (1H, d, J = 8.7 Hz), 9.67(1H, d, J
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IR (KBr) cm-l: 3399, 2938, 1775, 1669, 1634, 1613, 1526, 1385, 1293, 1227,
1038 .

Elementary Analysis as C22H23Ns05S: + 3.4 H20

cale. : C,42.70; H,4.85; N,20.37; S,10.24

found : C,42.91; H,5.03; N,20.57; 5,9.88 (%)

Example 3-3

(1) To a solution of compound 10 (368 mg, 2.5 mmol) in dried MeCN 7 ml, was
added compound 3¢ (1.9 g, 1.15 eq) under ice-cooling and the mixture was
stirred at room temperature for 3 hr, then allowed to stand at 4°C over night.
The reaction mixture was evaporated under reduced pressure to give
compound 12c.

IR (Nujol) cm-t: 3430, 3209, 1771, 1734, 1713, 1689, 1635, 1613, 1550, 1248,
1156, 1121

(2) Compound 12c¢ was reacted according to Example 2-2(2) by TiCls - anisole
method, to give lyophilized powder of compound 13c (350 mg).

IH-NMR (De-DMSO) ¢: 1.52 (3H, t, J = 7.0 Hz), 2.99 and 3.54 (2H, ABq, J =
17.4 Hz), 4.51(2H, q, J = 7.2 Hz), 5.04 (1H, d, J = 4.8 Hz), 5.65 - 5.7 (3H, m),
571 (1H, d, J = 55.5 Hz), 7.95(1H, dd, J = 6.0, 8.1Hz), 8.19 (2H, brs), 8.94 (1H,
dd, J =0.9, 8.1 Hz), 9.12(1H, s), 9.65 - 9.71 (2H, m).

IR (KBr) cm-!: 3399, 2983, 1775, 1671, 1613, 1528, 1388, 1080, 991.
Elementary Analysis as C21H20NsOsS2F + 3.6 H20

cale. : C,40.27; H,4.38; N,20.12; S,10.24 ; F,3.03

found : C,40.43; H,4.45; N,20.23; §,9.96 ; F,2.66 (%)

Example 3-4

(1) To a solution of compound 10 (368 mg, 2.5 mmol) in dried MeCN 6ml, was
added compound 3d (2.5 g, 1.3 eq) under ice-cooling and the mixture was
stirred at the same temperature for 1 hr, then allowed to stand over night.
The reaction mixture was evaporated under reduced pressure to give

compound 12d.
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IR (Nujol) cm-!: 3190, 1783, 1714,

(2) Compound 12d was reacted according to 12¢ to give lyophilized powder of

compound 13d (550 mg).

IH-NMR (Ds-DMSO) 6:1.51 (3H, t, J =
5 17.4Hz), 4.25 (1H, m), 4.35 (1H, m), 4.46 - 4.54 (3H, m), 4.66 (1H, m), 5.02 (1H,

d, J =5.1 Hz), 5.66 - 5.70 (3H, m), 7.94(1H, dd, J = 6.0, 8.1 Hz), 8.13 (2H, brs),

7-~ .-..~ Ol I M. -

L~ .-.~—~ |~ |

.--n |

1634, 1612, 1546, 1245, 1153

8.94 (1H, d, 8.4 Hz), 9.12(1H, s), 9.52(1H, d, 8.4 Hz), 9.67(1H, d, 6.3 Hz).
IR (KBr) cm-l: 3399, 2984, 1775, 1670, 1612, 1528, 1386, 1292, 1228, 1066.
Elementary Analysis as C22H2aNoOsS2F + 3 H:0

10 calc.

found :

Reaction schemes of Example 4-1 to Example 4-2 are shown below.

BocHN‘<\

’\r;ﬁ—o\/

COo,PMB

3b:X=N,R=Et
3c: X =N, R=CHgF

15
Example 4-1

C,41.97; H,4.48; N,20.02; S,10.18 ; F,3.02
C,42.22; H,4.58 ; N,20.15; S, 9.99; F,2.73 (%)

N-Boc

0,PMB N=/

20, O

18b: X =N, R=Et
18¢: X = N, R =CHaF

COy

19b: R=Et  (Ex4-1)
19¢ :, R =CHyF (Ex4-2)
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(1) To a solution of compound 16 (590 mg, 2 mmol) in dried MeCN 6 ml, was
added compound 3b (1.86 g, 1.2eq) under ice-cooling and the mixture was
stirred at room temperature for 1.5 hr. The reaction mixture was diluted
with Et20 / EtOH to give crystalline compound 18b (2 g).

IR (Nujol) cm-1: 3424, 3204, 1785, 1714, 1681, 1634, 1612, 1545, 1246, 1155,
1063

(2) To a solution of compound 18b in CH2Cl2 30 m], MeNO:2 35 m], and anisole 3
m!, was added an AlCl3-MeNO:2 solution (2 mol, 12 ml) in N2 atmosphere under
ice-cooling and the mixture was stirred for 2 hr. Ice, 1IN HCl and Et20 were
added thereto, then the water layer was separated, concentrated under
reduced pressure, and subjected to HP-20 chromato. The portion, eluted
with 2% MeCN aq. containing 0.003N HCIl, was lyophilized to give
hydrochloride of compound 19b (powder, 360 mg).

IH-NMR (Ds-DMSO) 6:1.19 (3H, t, J = 7.2 Hz), 2.52 - 2.74 (2H, m), 3.12 (1H,
d, 18 Hz), 3.67 - 3.8 (2H, m), 4.11 (2H, q, J = 7.2 Hz), 5.06 (1H, d, J = 4.8 Hz),
5.61 - 5.07 (2H, m), 5.75 (1H, dd, J = 4.8, 8.7 Hz), 5.84 (1H, d, J = 14 Hz),
8.00(1H, brt, J = 7.0 Hz), 8.14(2H, brs), 9.09 (1H, brd, J = 8.1 Hz), 9.37 (1H, s),
9.42 (1H, d, J = 5.7 Hz), 9.49(1H, d, J = 8.7 Hz).

IH-NMR (D20) 6:1.30(3H, t, J =7.2 Hz), 2.68 - 2.80 (1H, m), 2.85 - 2.97 (1H,
m), 3.31 and 3.63(2H, ABq, J = 18 Hz), 3.63 - 3.88 (3H, m), 4.08 - 4.19 (1H, m),
4.33 (2H, q, J = 6.9 Hz), 6.22 (1H, d, J = 4.5 Hz), 5.62 and 5.94 (2H, ABq, J =
14.4 Hz), 5.62 - 5.72 (1H, m), 5.85 (1H, d, J = 4.5 Hz), 7.92(1H, dd, J = 6.3, 8.4
Hz), 8.85(1H, d, J = 8.4 Hz), 8.89 (1H, d, J = 5.7 Hz), 9.03 (1H, s).

IR (KBr) cm-l: 3398, 2982, 1771, 1668, 1611, 1461, 1391, 1037,.

Elementary Analysis as C24H2sN100sS2 + 1.25 HCl - 4.8 H20

cale. : C,39.45;H,5.08; N,19.16; S,8.78 ; C1,6.07

found : C,39.45; H,4.95; N,19.16; S,8.52 ; Cl,6.08 (%)

Example 4-2

(1) Compound 16 (355 mg, 1.2 mmol) was reacted according to Example 4-1 to

give compound 18c.
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IR (CHCI3) cm-1: 3221, 1773, 1717, 1692, 1612, 1153

(2) Compound 18c was reacted according to Example 2-2 to give compound 19¢
(colorless powder, 31 mg).

'H-NMR (D:20) 6:2.67 - 2.77 (1H, m), 2.82 - 2.94(1H, m), 3.30 and 3.63 (2H,
ABq, J =18 Hz), 3.58 - 3.84 (3H, m), 4.03 - 4.10 (1H, m), 5.23 (1H, d, J = 4.8 Hz),
5.61 and 5.96 (2H, ABq, J = 14.4 Hz), 5.61 - 5.72 (1H, m), 5.82 (1H, d, J = 54
Hz),6.87 (1H, d, J = 4.5'Hz), 7.90(1H, dd, J = 6.3, 8.4 Hz), 8.84(1H, d, J = 8.4
Hz), 8.88 (1H, d, J = 6.3 Hz), 9.00 (1H, s).

IR (KBr) cm-: 3427, 1771, 1671, 1613, 1525, 1462, 1396, 1079, 1064 .
Elementary Analysis as C2aH23N160sSsF « 1.15 HC1 « 4.4 H:0

cale. : C,38.16; H,4.59 ; N,19.35; S,8.86 ; C1,5.63; F,2.63

found : C,38.13; H,4.62; N,19.66 ; S,8.83; C1,5.84; F,2.56 (%)

Reaction schemes of Example 5-1 to Example 5-4 are shown below.

NS
s NeN">"NH
~N Boc
BocHN4 1| ©O.H 24 S=N -
G~N S O H
NJ\“, BocHN‘(\N J\rC_N o |
Ny T - Nl );NI +N;/ \?
/ . Z -
e R M 0,PMB Boc
a-n=ie 34a : R = Me
3b:R=Et 34b : R = Et
3¢ : R = CHF 34c : R = CHyF

: = C C F
3d : R = CHyCH, 34d : R = CH,CHyF

35a:R = Me (Ex5-1)
35b : R = Et (Ex5-2)
35¢ : R = CHyF (Ex5-3)
35d : R = CHyCH,F (EX5-4)

Example 5-1
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N ~_ O O M@mpdunk 3’a'(0.‘71“i,~1.\’l bg N fnd¥rstirridg 7t GodmCsm M MurdankGheC ~ C-
I 'd G- LCD; Ln L<7 LC7 Ln : LCZ INn NNNI" NCVf N~N( N~ N~ N3N
N1i ~ | -mixtage wak furthek sfirted foirl 2IH2 TRe Yeddi¥n2QD3udé wlds coheentzatkdUl O
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~L~G c¢ i Iunderrpdpcqd prepsiap, fhery EgeO-pO ml was adden to the e wlaws followethb@O |
L'~c ~ 0

5 .filltraltioonotol gi%g'csmpi011rﬂqclL32a~(0969Cg, 78%) as powder.
IH.NMR (DMSO-d6)¢: 1.38(9H, s), 1.50(9H, s), 2.00(2H, m), 2.99(2H, m),
3.40(2H, m), 3.93(3H, s), 4.50(2H, m), 5.09(1H, d, J=4.8 Hz), 5.28(2H, s),
6.09,5.58(2H, ABq, J=14.8 Hz), 5.93(1H, dd, J=8.6 Hz, 4.8 Hz), 6.93(2H, 4,
J=8.6 Hz), 7.38(2H, d, J=8.6 Hz), 7.96(1H, dd, J=7.8 Hz, 6.2 Hz), 8.85(1H, d,
10 J=6.2 Hz), 9.01(1H, d, J=7.8 Hz), 9.07(1H, s), 12.6(1H, s)
IR(Nujol)em-1: 1770,1679,1550,1460
(2) Compound 34a (0.68 g, 0.666 mmol) was dissolved in CH2Cl2 12m! and
MeNO:z 3ml and the mixture was cooled to -20°C. Anisole (0.87 ml, 10eq.) and
an AlCl3-MeNO2 solution (1M, 6.7 ml, 10eq.) were added thereto and the
15 mixture was stirred at -5°C for 1 hr. The reaction mixture was added to a
mixture of 0.25N HCIl 15ml and Et20 30m! under stirring. The water layer
was separated, washed with Et20 120ml, purified with HP-20. The eluted
portion was lyophilized to give compound 35a (0.16g, 37%).
1H.NMR(D50) 6 : 2.39(2H, m), 3.13(2H, t, J=8.7 Hz), 3.30,3.64(2H, ABq,
20 J=12.1 Hz), 4.05(3H, s), 4.64(2H, t, J=7.2 Hz), 5.22(1H, d, J=4.8 Hz),
5.62,5.89(2H, ABq, J=9.9 Hz), 5.85(1H, d, J=4.8 Hz), 7.88(1H, dd, J=8.1 Hz, 6.3
Hz), 8.80(1H, d, J=8.1 Hz), 8.84(1H, d, J=6.3 Hz), 8.88(1H, s)
IR(KBr)cm-1: 1771,1609,1525,1392
Example 5-2
25 (1) To a solution of compound 24 (0.41 g, 1.48 mmol) in DMF 7ml, was added
compound 3b (1.35 g, 1.2eq.) under stirr.ing and ice-cooling and the mixture
was stirred at room temperature for 2 hr. The reaction mixture was slowly
added to Et20 300 ml under stirring, then the precipitate was filtered to give
compound 34b (1.46 g, 95%).
30 1H.NMR(ds-DMSO)&: 1.24(3H, t, J=7.2 Hz), 1.38(9H, s), 1.50(9H, s), 2.01(2H,
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c~, ¢ ~Cip. NMR(D0)6 : 1.28(3H, t, J=7.0 Hz), 2.36(2H, m), 3.11(2H t, J=8.6 Hz),
15  3.28,3.61(2H, ABq, J=18.0 Hz), 4.615(2H, t, J=7.0 Hz), 4.30(2H, q, J=7.0 Hz),
5.21(1H, d, J=4.6 Hz), 5.60, 5.87(2H, ABq, J=14.7 Hz), 7.86(1H, dd, J =8.2 Hz,
6.2 Hz), 8.78(1H, d, J=8.2 Hz), 8.81(1H, d, J=6.2 Hz),8.85(1H, s)
IR(KBr)em-1: 1772,1615,1524,1387
Elementary Analysis as CogHogN1005S21.3HCI-4.1H50
20 calc.: C,89.02; H,5.05; N,19.79; §,9.06; Cl1,6.51
found: C,39.04; H,5.10; N,19.46; S,9.08; C1,6.53
Example 5-3
(1) To a solution of compound 24 (0.71 g, 2.57 mmol) in DMF 10ml, was added
compound 3¢ (2.35 g, 1.2eq.) under stirring and ice-cooling and the mixture
25  was stirred at room temperature for 1 hr. The reaction mixture was slowly
added to Et20 500ml under stirring, then the precipitate was filtered to give
compound 34c (2.79 g).
1H.NMR(ds-DMSO) 6 : 1.38(9H, s), 1.51(9H, s), 2.0(2H, m), 2.98(2H, m),
3.48(2H, m), 3.77(3H, s), 4.50(2H, t, J=7.8 Hz), 5.12(1H, d, J=5 Hz), 5.28(2H, s),
30 6.09,5.59(2H, ABq, J=14.6 Hz), 5.82(2H, d, J=55.6 Hz), 5.95(1H, m), 6.93(2H, d,

56



ucyl~ ~ L~c~c¢c? O ~~c~l cy c~v,l~ c~lc~ Mco,lL~~c~.L~I 00 L~ ~ c~ c~ .

‘L~ c¢c~L~cr. oocol ~r ¢c~o0 od ¢c,~~c~lc~c~[c~~c~ImMc~~ c~ co
c~~C~~r:jc~ ~;co~c c~~ , i , i j I ~ M. C~,i NM j j 27WAY e083r, ra
~l ~m~c¢rj c~~ G~~~rL.3N~c~., 1 ¢c~[ ¢c?2cm, c~i c~ i ¢c~. N
~¢~ , ~jo(; ~ ~c~; o0cCi | ~; ~ N , i, ~'m~ n~—~i I o ~alN
~ c~r~ ~o ol o~~ 0~e~ i~~[ """ o~ ~I'"~~"~~0'0l0~0 .~ ~ ,-i ~,1 1! | --]| ,-1 ]
r1 | 1] H ( _L | -~
TR I=p Moy 788020 J §=0 Hp 1 bsliH ddC,J-Iiél(-)I?, ishgz) béﬁ(YH 2, 3= =55, o,
b=~ N~y 9“01(1H'\H“‘J=E"‘8Q{z7 b.03(tH )13 7aH, ) ' C -, 0 0~ or-io o f
~1 n70 0 i [ [ ~~cnd, M ~~~~ ~ 0~ ~ 'n~, ~7,.~(,~4~ ~ c~,
r. '-~V,, (IR(Nu?ol)‘Cnﬂ’N1*4'-@15‘454'1515‘14953'131‘-5~ 47 f L'~ ~ m RS L~ ~
L7 C X C~~ ~~n ~' G c~ co 00 loolnfco . . C

Cn G- y-| |(>) Con(ppu.nd 3dc. (L/a g,' 268@nm,ol]_7va,> @ssolge@rm CHg;ioLso.mj @gdf L.~
co ¢~ cz

~ C~ q~ co

coj c 5 1\’19¥8~ﬁ.‘-‘30181 @nd th& Jlng‘?ﬁure dvas 1ce coo]ed AqléqleJS 4%~m1 f’eq) agc
~~ [ ’Tléﬂ (Q‘ngnlL'iOeq”) werk dddRd- th@r‘etoau{der st1rr1n|mat 5C~fdr PRFC~Ths

L~I~ O~ ~~ ~~np~r.0,,~] ¢c ~gyn? ~ =~L? .| ~~[~ ~~ O ~
, ~ .~ ~ ~ Tefction nﬁxtuz@~Wa= poured intd 0-25N -I-wb-}'i(binb,a-nkl EIto@J 3M)ml~ ‘Phb
op~~L~' ~~G~~' . ~-WUO n7~~ ~|~~N~~1 O ,..0i COI ~CJ, ~~!1 IOOON ~
0~,~- NN, N.L&teplzgye,: W4s separa.tmd,washed wltix @toq 300um], gnﬂ|p21r2f1edrw¢h HP-28 8 8
8l ~ gl1818 + 8 ~ ~ 7 ~~~~~ C~...a i

-~ 0m-~ ¢ Tl\ﬁ/elyterc portlon was }yo‘ph&} ?ed’\}!o[\glme cb%p&ugdg&q (ﬁsg g, 3-3AQ | |~ ~
I - N 10} 'lﬁ NMR(ﬂ);(b)a z"asb}k Indy, '313%H,1t,’JL8|4 H‘zzj93lég“3 BarzH ~AB

| .L7 , p ~ ~ S7 cO0 1| t~r-a C |
~ C~ | ~ WJ=f1-l‘9 NZN NGN(N'INI: KENDM{MSH(I\HNHN\J‘@S ‘Hﬁ,,5 605 BW(ZHI AHﬁTI [ 1~ |
i L 114 2 7 MAY 2003 N E f ~ ~~~0~ ~ L~ c~lL-~f
W IS4 o603 B =54 B2H2, T86U1H | dd i 2 Ha, G2 HavBI9GH, & -
~~| ~ 1 No ol oico~c~i I ~i | ~"lc~ I~
ey~ = g 26k Bl o 9552)88§(ﬁg P o Coct ¢ 1 ZN.NINNT T,
, =1 r-iggr 147 sl I --~~~1 ,~"-~~1 oa~~Nc~
bl g 4 L IR(RByenl- ufaéﬂfsm'iﬁz&rago TGt gy NG e
can) ~16 Elgmeptayyﬁl&@al,ysma‘q@22}12*311‘116953*2%32@@@363{2@7 t ~C G Nh(
C~l~U~1 ~~~~1 00 nfg ~|~f~~~ ~~C~ m-ni
c-~ mm mCalc C»37~I’9LJ'I»4 ]”3~I‘II:21~)0 Sr19 &7- F_/QJ% q_l..6 Q& ¢: c~i i 1" i m., c~
N, T, II' | | c iy ~S r| I|~I n~ c~, ~~I~
~~ol bl - ‘1?8[7%7]6’ He® 1NpGE a3 P8 Ere0 TS 1 1 Ty i o Ni

-aG%C%f wgggugeq.u C~ 00 ~ CO C~ C~ C~ ~A [ o c~ n1c~~ c~J ~ c~, c~~!
Wb .Ell) To a solutmn of compound 24 (0.28 g, 1.01 mmol) in MeCN 10ml, was added

20 compound 3d (1.02 g, 1.3eq.) under stirring at room temperature for 2 hr.
The reaction mixture was concentrated under reduced pressure, then Et20
50ml was added to the residue, followed by filtration to give compound 34d
(1.19 g) as powder.
1H.NMR(ds-DMSO) & : 1.38(9H, s), 1.51(9H, s), 2.00(2H, m), 2.97(2H, m),

25 3.50(2H, m), 3.77(3H, s), 4.30(2H, m), 4.50(4H, m), 4.85(2H, m), 5.12(1H, d,
J=4.6 Hz), 6.11,5.58(2H, ABq, J=14.2 Hz), 5.94(1H, m), 6.94(2H, d, J=8.6 Hz),
7.38(2H, d, J=8.6 Hz), 7.95(1H, dd, J=7.8 Hz, 6.2 Hz), 8.86(1H, d, J=6.2 Hz),
9.01(1H, d, J=7.8 Hz), 9.07(1H, s), 9.74(1H, d, J=8.6 Hz), 12.6(1H, s)
IR(Nujol)em-1: 1785,1610,1540,1510,1375

30 (2) Compound 34d (1.1 g, 1.04 mmol) was dissolved in CH:Clz 18 ml and

=3}
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L'74~LCDF=~¢c~¢c~~j ; ~ 1 U~U~U~~~UUMi ~U
~m~c?c¢c_N~~~~I ~~ --y ~~NO ~~r-1r1-~ zl#nﬁ\eégan_
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Exper i ment. MASORIRAHat S i erSe diclhiePafion Y WstBhoott or

agai nst vargeys bas k! u@ecgmed@raaaéra rﬂ@@tebcy afB-AgAld fHd MitRe Rih@drredhe
result is shown in Tab As reference conpounds, used were cefozopran 5
hydr ochl or ifde 1( XZOPThelessactidiethix uxkPwaA)pokioddiin td0B 28Nr HCBR 5 ndefiod ¢ t:O
sulfate (CFSL) described in JP(A) Kokai HO7-196665 and W9 i/41128
conpound A Wmwiidh 3tisrieg. chBih Walen laygre v separated, washed with Et:0

i m dazo[.4, 5- ini vancomyci,n n_the ' for
exanpl e, e’d’?)éﬂ ﬁPg ?F%T‘ﬁ %bff‘fgﬁd ig ﬂ%eﬂrpe% Qe Wﬁﬁlgﬁp}’ﬁhzeélg{aﬂ"ﬂed in
Exanpl e 5- dnll hp;r§ dfy,are siml arly expressed. 116 2 7 MAY 2003
(Table 5 ) Bfm’ /n 3E‘§<6 JEX6- 3Ex4- 1Ex5- 2CZOPCFSLAVONS. aur eus

SM THO, 781. B@INM&QD}G@G?SQ 3B32H / 8h), 78A37AH audeB Hz), 3.30,3.63(2H, ABq,
SR140. 781. 560. 781. 560. 780. 780. 783. 130, 79gS aur eus

SR36263. 133/=188) 350, 1830635028 5523 (16 féuﬂeéé) SR 635 PARH 38 BrpeI=14.3

253. 135025253, e T . Q25.._0..025. . ~
0. 0250. 025(%‘?%’5%%5(1@8 3”35'!6% gy@%é@%@n G0 TSR o565 a6 Pl Vo el 0. 76
'0.390.1%90.12% sﬂeﬁjaag@gz%g .8B011205)10~20. 2f ~f f 0. 10. 39Ef aecal i s
SR1004100505 5050 5J10050 Ecol'i NIH JG 2010. 390. 20. 20. 390. 050. 050. 05Ecol i
SR50281. 56 128kn563. A88lysB30as7€03H84N6@55pF gl iFECl-4.5H20

CN- 3290. 390, 780. 390. 780. 780. 20. 0250. 1Ec| oacae ATCC

130470. 390.¢780. 7603866 Fa08T0Y.49. W8 8c8 .- 84ckhe.62; CL,5.37

SR432112. 5 6 1 e AT
138800, 10. Qb.g 33% Ofég‘l%@% @f@g‘%% G dagal Es.46

SR241. 561. 563. 130. 780. 780. 783. 130. 78P. aer u~i nosae

SR53936. 256. 256. 253. 133. 131. 566. 253. 13 ED5pc~~ | 5.66 7.92 6.43 11.3

(Refereiice ) CZOP -Realibin-sSh&inhBGE EQhkiple G- 14 Bikadn pleH400t showki®lel®v.CFSL - ~
~N-~-CONH N~ ~ / CHz N OCH3 COO N~NHz | CHpCH20H ~ Hz~S N O H N~_ N N~NH2

N~+ N ~I N~ OO E COO 37. .66 VCM -~ vanco>~ycin The result shows
that the present conmpound (1) pQgs: epotent anti bacterial activities

agai nst var ia includi eus 5 SR3626 and
S. aur eus SR%OS%%‘(?

S~
7 NAY 2@03 Pr ep@cgﬂ % eund 37c obtai ned
i n Exanpl e 6-3(2) d

§ é pay@dion 2 5
Powder of conmpoundr108c ofy,mjgned i n Exanple 29(2) os ed t e M

injection. Industrial Applicability The corrpoundsR of the d@ﬂ@se‘\'nt i rBeent i on

are useful as anti gag} erial 10 agent S. The present invention further
provi des internedi at’ rf"ﬁere 118 ~ ~ | r| J~368a:F 308 Cl ai ns
36b : R = Et
o : R = CHpF 360 : R = CHF
3d : R = CH,CH,F 36d : R = CH,GHoF
Hz‘K\
f\/ N\»N'\/‘lee
37a:R = Me (Ex6-1)
37b:R=Et (Ex6-2)

37c : R = CHyF (Ex6-3)
37d : R = CH,CHyF (EX6-4)
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1. A conpound of the formula(l): SX ORWI1IHNSNNN ~/ R OR2 O/ N
COON~ NR4 R5 wherein, Xis Nor CY and Y is Hor halogen; R-is amno
or protected amno; R-' is hydrogen, optionally substltuted2WOM6¥2&Bkyl or
optionally substituted cycloal kyl; 10 R3 is hydrogen, hydroxy, hal ogen,
optionally substituted | ower alkyl, optionally substituted | ower al koxy,
optionally substituted | oner alkylthio or optionally substituted am no; R4
is hydrogen 5 é optionally substituted | ower alkyl, optionally
substituted | kényl, optionally substituted | ower al koxy, optionally

15 SUbSt'tUFﬁGi‘oCé’EélgﬁloBYJtcoBBB'uQH@'G'(U553)Ugb§ttb§iﬁ ﬁy&e%qttytﬁg' %@@r&y' or

an optional 'y substituted N-containing héterocyclic group; ogen,
am no, opti es@pdyndsBastl.caitged . leyerundlekydtirrott a@N@bhy tEmPstathik eﬂdl e

al koxy or optionally substituted | ower alkylthio, or R4 and R5 taken

t o5et her ynxwmwmqfﬂawsy&mné fph Lhhsh éhoommbwats addeérto the oeadtin 20
interve and neans_ syn- ant| i sQmerismor a_mxture

t her eof nfanmé’sttué‘f3 tgglbﬁéten%’i?é?tﬁm%tﬁl Fgs a@é%’iﬁ‘ B eg“éealcf’mpéuﬁflo%ﬁ%él 6drga

sol vat e the%]ee(p ,9;) The conpound described in daim1l wherein Xis N 3.
The conpoun escribed in daim1l wherein R~ is anino. 25 4. The corrpound

descri bed |hHQlJMHm@ mgr(jgldn R 3608, hydro DHOr op;ti rjgl | M 13%0 ;Q
2003 substituted lower alkyl. 5. The conp%jt}nd dse)scrl(ged |n)CI alr(n erel n

5 - sbl gwea 28( %y mopBt456AEl ns) SUHSH, tS(Djtt3e&B(ﬂHt D, Mﬁcﬁénm)@ Ogrhlg dorﬁaé@gdd

i i 7. T
G ai m 1 whelieh i K “’E@éﬁ%@ﬁfﬂts A 16 JE0NS OHIEH RO W 62 an
optionald y fuPsidsiied N=8keh M A NCLLIARE A 05 ik i ﬂ*ﬁsgﬁg{m@%d

described in aimr wherein R4 ydrogen option

subst i t ut edHej, 8186arH nd, J+@RTz)9. @yttam )QJ=or.8 myzgl,rsow(tHowemttm attkyksum no,

or an optionally substituted 4- to 6-nmembered N-containing saturated
heterocycllﬂzbigﬁﬂfigﬂ The conpound descrlbed in Claim1 wherein R6 is
hydrogen. 10. The conpound described in m 1 wherein the wavy |ine neans

syn |sorrer|]sR'ﬁN“1151)‘1’E 'Fﬂgoddﬁﬁdﬁﬁe 1&é9éﬁﬁ%d‘5n Claim1 wherein Xis N R

i s anino; YEHP3eR @650t HofAklN o) | BK s

hydr ogen; R4 |séﬁ§drocgen (gptl gna 'y su EW%%PE%BFQ&B%V@RQ %dr) %ﬁﬁnh
optionaldy Meb&l:ig utlechd\Ntlontiatuiengasedeledcycl20tC.gr AdfxpldRE.08 oy dr2egen; and
t he wavy |ine neans SIXI; i sonerism 12. The conpound described in Claiml1ll

wher ei n” X i&nd\an gdCla H%Olwmnl(sMZ@f’ﬁy‘dtd@eﬁ)O’r‘erle(ﬁﬂldledéhkwto optitdaal | y
Tl mthsile MR Qe P4 B B0 ek B ad Be 3l &

ani no,
hydroxy(l ovxemtatwfmm HOI 39&1%@ phd stnﬁtwﬁtlsttutﬁdv 4-THOwARBTRELEd
N-contai ni ng saturated heterocyclic group; RS is hydrogen; and the wavy
line means wysn-separmed smask&l 53ith TAeOcd@polndndeserifibédwith BPa2tn 1Zheher ei n
Xis N_R is amno, R-is h;t/ldrog1 -CH3, -CH2F, -CHzCH3 or -CH2CH-F; R3
i s hydridgerelutesl Pertiondy agbiophiligesl to. wmpouttﬁwaﬁmé 8 3PN, )3NH~

e ST TS AT P 0 Y. Shememale, ©

descri bed iAB& a:Mm.83H¥her.es BHX )5 4%4(’51{ kS JafonAw), . 221}5{ 1c120J—4 8 HzVAY
2003 hydrogen, -CHEF or -CHZCH3; R3 is hydr ogen; R~ is dr ogen,
- (CH~) 3NH~, 5.6 L5~ 89€3HNNBH3J614 s(rm 5~$5{NH( CHIF4.8CHE), REB (18], hlyldﬂegérﬁz tthe wavy

| i ne nmeans synlsonerlsfn g nd described in Claim1l4, a

phar maceut i B2 8 §OLELprlabtte §é§t84$1%fr‘ h‘ijj'dergt%Z R4 @Bf Sherein X is N R is
am no; : i.s -(CH?)3NHCH3; RS is hydrogen; and
the wa I |I§€4K%§‘H’s ! ”3 ]s%ﬁg‘{qqgn{bfgﬁs?he conpound described in Caim1l5

which is a Blldhfe&'ftﬁ?ryOAnalthHsaCGQ,Hb§NQQ® S37.1Hiee- xoHpound described in any
one of Clains 1 to 16, which shows 8 antibacterial activity against

G am posi t icaéc. bac@éﬂuﬁ@ iPh&IOﬁdNn@p NDFSSA 2n €16 M negati ve bacteria. 18. The
conpound described in C ai ch M Csoval ue against NIRSA is 50, ct
g/m or | edgundoC,38. %t}hé@‘f%z%ﬁép%lgrzdg @Pet®onpound described in any one
of C ains # ]Tﬁqil whi ch conprises reacting a conpound of the formul a(:
R ~-XO "/ R6 MOR2 O COO wherein RS is a |eaving group and the
other symbahsrgre dlﬂﬁoﬁ%@‘%oﬁ%oqﬁflﬁﬁﬁ@ ?@QV?%%m‘%gﬁrDW 8@l S@ht alifieg eof

wi th a conpound o? the formula( /" RS 20 wherein each synbol
is the same as defined above, followed by optional deprotection. 20. A
conpound of the formula(l~: 121 2 7 MyY 2003 ~--y R3 _ (I~ N~ NRaR
wherei n each synbol is the sane as defined above. 21. The conpound
described in Claim20 wherein R3 is hydrogen; R~ is



(CH~) 3NReCH3 wherein Re is H or an am no-protecting group; and RSis 5
hydr ogen, 22. A pharmaceutical conposition which contains the conpound
described in any one of Clains 1 to 18. 23. A conposition J3rMA%@as an
anti bacterial agent which contains the conpound described in any one of
Claims 1 to 18. 10 24. A nethod for preventing or treatinj bacterial

i nfectious di seases, which conprises adm nistering the conpound described

f da d,.d ed
B %bkﬁm‘i 3G uid e S G AT RBRNRE e B iRl O
agent. 122 o, 2. MAY, 2R33 t&Bpe AtGPIRRUDN Gy PRGE %Q@HBh%xth{reaﬁ%g%m le

salt or hydrate thereof according to Claim1, wherein m no;
R2 i's | oweradalledtb ExR0i 3008l Yindebstit kit e chan tHe pelcigedte Wi fikebytdiogen; R4

is lower alkyl optionally substituted with am no, |ower alkylam no,

ami no( | O\A/ercpaiﬂoyaln@lrﬁﬁbo(l ﬂ/%ﬁ%hydr oxy; R5is s hydr ogen and a wavy |ine
nmeans syn-isonmerism ound, ePhar maceutically ac tabl e salt of
hydr at €9t he }éﬁ‘fMgé@%lDdYIﬁQ) f50 16 HPhr 1, JTh@ ANl )%6@1‘1 N, 1@1@ A heSCRE i s

amnoorlo r tToa Ti ne e

Syn-i soner i . 1©$1HAC1CQEB@UHG) SFHWHﬁﬁﬁ&HO%Q(YHaQ@E@tM£3 S2d)i5.95(1by dr at e
t hereof according to Claiml1, wherein Xis NN R is amno;, R2 is -CH2CH3;
R3 is hydr a@brﬂ“SmI'Iizsf)r?(EB-lB@@&I@{ d,(CH28 NI 28y d, @‘,F@@H(INHQ?M &b is is

B%Siﬁgﬁut. 20y i ot B8) E%Ega I RRaE O Bl L8 “heeordh R e E m 1,

wher ei i is -CH2CH3; R3 is hydrogen; R4 is
ngs'\%'?H sﬁﬂ%‘aﬂm ydrog

- (CH2) ydrogen; "and a wavy |ine neans syn zo isonmerism 30. A

conpound, g@am&gﬂcq]—by1ag§qgaabh§o§gg@ or hydrate thereof according to
Claiml, wherein is N R is amno;, R2is |ower alkyl optionally

substi t ut ec(’WQdm}bmlrUbéﬁb ®B9 ¢ Hy’éirn@geﬁ wR4 digsojved dn6CHe@beiteen! and

S o over PR ByILE ShaphaPuit paSe SR ettt it 2086,
phar maceut 'a%%é(léﬁ@(fepfem so‘-iah%nctrl}\gvlcéraﬁ elkéeha%r &8fe Q&ﬁ]{/ tHdged ﬁn@tﬁém 1,

wherein X i's am no; wer al optl ona 30 substituted
wi th halsogenixtte was Byidraben:5 Céfor 9 oy clTind x}eyab(lbﬁ)mbc)aﬂekvyhs ppiredriatd y
substituted with am no, |ower al kylam no, am no(l ower)al kyl am no, and/ or

hydr oxy. | 2Bixtupe-of -0.258N HEl-80mbiimd EsedrHiomy tdh@a‘ihm @ terhastedi War3 i s

hyrdogen; R4 is .option edIo ralk tdon

subst it ut eosengf;aotﬁﬁa ﬁ%‘l ﬁ’éf“e?%&? I°C gr% W%dﬁgg%d; aféh%glutifl
conpound a%%qh%st@oghﬁizml?tg glvmarxﬁbahﬁ%yva(du«@lrgog% R4 is |ower alkyl
optional Iy substituted with amno, |ower alkylam no,

am no( | ower)EdNMREDHODS : dAndll (BH, hdemzszRSZ 4B(2Hydn)oQZeTB(3H0 sB43. 175(2(H)r1pound
according to Cl aim 20, wherein R3 is ogen;. R4 is owerak ptlonally

subst i t2t ed? 344 Ham- ﬁb%ﬁ“?%\/\é&al Qy]r%% %6)94 REGH, By drdgedln & 4 dmpound

s ANLEI R R, 91 oy

- A Af E. AS&YG-ASN &2, 11P15{ddASL-28 A3 526 Af HE) AS0(AINE, A¥8. AP 843 PHAE. AynE.
AS. A Al . ASYE. AyY. Ay, AyY. AY. A Ayl . AE. AT Y. AyY. Af 91 . AY. AF Y. AyAY. AyyY. Al E

. Al . AAE. AUEI:@WHZMLSSME 9){& Ay{SE. AYE. A9l . Ay&Y. Al . AyE. Ay&Y. Af . AyY. AUE. Af LE
- AYNE. Ay92. As2. A AB2. AYY. A{9Y. Af " Y. AUE. A". A2. Ay9Y. AE. AYE. AyL2. AHO. Ayl . AS. Al
VAR AyI AR (KPY) oty 1. M&MAIQ:_IGAHW;W/AUSY AS2. AynY. ASE. AyUY. Af{ &l . AlLE. AFE. A
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kf a\ W ca] calgal cal sabsationd£al aalaakesnbh.cal 63kca] ca] ca] cal] ca] c: a] ca] ca] ca
caj ca] ca] ca] ca] ca ca] ca] ca] caU] cal9¢ rqu] bdoec K V q
{vql gb] X] ] dahséa}CSocs]); dBpaH} a‘,\h]ﬁ;aj'fx:&]Bc&A] ¢d18.8%] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] cal ca] calca]ca]ca]ca]cal !'I!!

Lglul 11111 1Exangple)8-8) o*+++,1,,,-c--}xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

l--K. .

| cal el ca) oa) salcshenl sakeslenlsabahinl o) salealosl slaal ol oal sdhee oK
L? 215‘:2] 666@%@%@] 21 €89 calicalcpth aal §@l6a) ealickh ¢8brAd aahcakealaakeal ca] c
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20 IR(KBr)em-l: 1774,1671,1615,1526,1387
Elementary Analysis as Co4Ho7N1005S2F+-1.1HC1-4.0H20
calc. :C,39.44; H,4.99; N,19.17; S,8.77; F,2.60; Cl,5.34
found :C,89.46; H,5.02; N,19.48; S,8.71; F,2.56; Cl1,5.36

Example 7
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VIO (5 ST by O g OG5 0 B e o

0! F10% [ & (fltFdticH tof gike @Binp@ind f38b YDA & )83663 Q% olwcted.
109 () - y3#10%& ()-11z10%& ()-9/Z10%& ()-Lssssssss@ bC

1 109 () - SLHOMRIRYAGDI0S@) §) 0.5416H 16 JHE<L B4R A 39 BES t10981 H2) A 4@ ruudEbC

109/ 10 Z10% 10% Z, bC
109&! (§ )&y Jiége/‘éz)}%? 5o ?g}qﬁ% )10]7%%&?&13 9@%&%@%@@“? oy 4P S
109 ()-J b 1£10% S z

109 () s*“l'ﬁo“g/@&@() g%%tyg ’(ﬁj 9X€2&3(91§ éﬁ%@ 1(17 5. 1@8%& d b=1.8 Hz), 5.29(2H,
10s<10%&’ ()s),S259,00R0(JH, ABq,1DYE 4 Hz), H.9Q0RI, (c)d- mwx—x(z) 4B HOY&. §)2Yy 2, 2
z{?|J| xv7/ _10Y 10%$&¥le 10%t&% -Y 10% é

10% & () - yJT6v% &7 7-38(eds £=8)T Hz)03 PE(YH| fdzP=90 Hro@t Ha), 8.86(1H, d,
10% & () - éo(éﬁgémp%@g% Ololo BN& {da bl Yl &7k ‘L8 %ub), 1 5sTa P @

10!]°10% !

IR(Nujol)cm'lz 1770,1710,1680,1540,1455,1370
15 (2) Compound 38b (1.75 g, 1.47 mmol) was dissolved in CH2Clz 28 ml and
MeNO2 7 ml and the mixture was cooled to -20°C. Anisole (1.91 ml, 12eq.)
and an AlCl3-MeNOz solution (1M, 14.7 ml, 10eq.) were added thereto and the
mixture was stirred at -5°C for 1 hr. The reaction mixture was poured into a
mixture of 0.25N HCl 35 ml and Et20 70 ml, then the water layer was
20 separated, washed with Et20O 120 ml, and purified with HP-20. The eluted
portion was lyophilized to give compound 39b (0.13 g, 12%).
IH.NMR(D»0) 6 : 1.30(3H, t, J=6.9 Hz), 2.42(2H, m), 3.22(4H, m), 3.31,

63



10t 10t 10t<10% & ()-y/&L0% & ()-- 10% & () - % 8>cwU3b@
11 DY10%d&' () -! NYL0%hnh& ()-! 7Y10%n& ()-! Y109%&' ()-' 10%

& ()-'a 10%>& ()-} >b@

11 D 10%1d& () - 10%1d& ()-! 10%id& () - 10%ld& ()-! 10%ld& () - ' 10%HHA) WkRo@

1 10%1d& () - d10%1d& ()-!10%d& ()-! 10%d& () - 10%d& () - xV40@

1110%1d& ()-! 10%Id& ()-! 10%d& ()-! 10%ld& ()-! 10%d&’ ()-' 10%ld& ()-eM@
10%dd& () - | 509488 (Apk 10248 ()1 KOMISE' () - L0960 () 1 28X/ 00@ 1_

| 10%1d& () - P (A)h??'lgzﬁgg'% 82?’! AL “(t)-%%gg%@(’(g‘}%%%ﬁj()6:%‘+I,‘I.Z>025eoo
@ !! 10%d&4(A5(2 B0 Y05 6)HE)L BUEBIEH( K JOUIRY,)5.6108€0&H ) ABY; €145 HEyNA
1101010 <109%& ()- f/10%& () - 10%id& ()-! 10%d& ()- Kv{Z8[NA | Z10%& ()- 3
2Z1090N&! () 5B6(ZHO% J&4 (8 H3), R8I0 I8 J=8. B Hiz B08/A5E §)BOGLH, @ YT0UMS, () -
8<@[{ZI[NA | eS #109909& ()- {. S #10% x(& ()- mMLO%) & ()-! FL0%& ()-:
.Flot[%{ = <[§z ()3=8.4(1§F§0 /ag?)}-?z)[ &f)%ifé\/?)[ NA4( (100.( )10Q 10Q) <1§)‘)3/Q & ()- 0

S- #1096 & ()= - #10% & () #1009 & ()- A S #10% & ()-vB[[: Nad 10
3- #10%g '(%‘13(15‘339&‘130)%%96?@5’31@%&@%- n&l " 10%g+! g& () - |

& " 109Z+! Z& P9 me Irtar¥QUEY 68 a6)C o 1R IN NS Q. RIGLS5#0I®! & () - #10%ghg&' () -
A #10% & ()- #10%gg& ()- T #1004!1& ()- » #10%& () - knopg~4vUs

VLOUPPE () - 8al8109RP2TEL(5) 48, 21086p2t §B.8:-ADFADg10g+! gl0g+! g <10%g+! g& ()- P
yL*#109%& () - 4n{

Y7vua 1109 () -1, " 109 ()- 1" 10%9CgC& () - $10%g&’ () -
M 10%g+! g& § ‘wfbéoiﬁgﬁdbf’(f)% ﬁbgzl%&%ﬁ‘: @1,%39@:‘ 10% & ()- 8
y@"10%! & ()- 8 y@"10%! & ()- "10%g+ g& ()-- "10%!& ()--!"10%G G
& ()-:f|obUs "-109 T& ()-10g+! g10g+! g! 10g+!' g s<10%g+! g& ()-

yf210%9é& () - Z 3 RefaddiBi&chimds OAERYGHI IS 1 t)o‘}ﬂquzgﬁ%z are-shown below,
f#1098 & ()-T# f#109GT& ()-T# . *T#H10M & ()-T# 3 T#10M & ()-T# -10% 1 & ()-

(109%& () - 3i F{ Y8bU4 \
Boc BocHN(\N

S~
0H - _
Ny o \égvl —_— N, I—N P +R o
R O2PHB 0 0 ~N

09PMB > Boc
3 R =Et 2P}

3c R = CHoF 40b R =Et
40c R = CHoF

S~
N L 8_§ g
—— N)\Iy I\y +
- >
00 H

HCI
3%b R =Et (Ex8-1)
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Example 8-1
(1) To a solution of compound 33 (1.9g, 5.93 mmol) in MeCN 57 ml, was added
a solution of compound 3b (4.95g, 1.1eq.) in MeCN 20ml at room temperature
15  and the mixture was stirred for 3 hr. The reaction mixture was concentrated
under reduced pressure and the residue was added to (i-Pr):0 500 ml under
stirring, then the precipitate was filtered to give compound 40b (6.07 g, 95%).
IH.NMR(ds-DMSO0) 6 : 1.24(3H, t, J=6.8 Hz), 1.36(9H, s), 1.51(9H, s), 2.12(2H,
m), 3.35(8H, m), 3.77(3H, s), 4.20(2H, q, J=6.8 Hz), 4.45(2H, m), 5.10(1H, d,
20 J=4.9 Hz), 5.29(2H, s), 5.569, 6.11(2H, ABq, J=14.5 Hz), 5.94(1H, dd, J=8.4 Hz,
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Example 8-2

(1) To a solution of compound 33 (0.70 g, 2.2 mmol) in MeCN 30ml, was added

15  a solution of compound 3¢ (1.85 g, 1.1eq.) in MeCN 7 m!l under stirring at room
temperature, and the mixture was stirred for 3 hr. The reaction mixture was
concentrated under reduced pressure and the residue was added to i-Pr:20
200ml under stirring, then the precipitate was filtered to give compound 40c
(2.01 g, 84%).

20 1H.NMR(d6-DMSO)6 : 1.26(9H, s), 1.51(9H, s), 2.12(2H, m), 3.35(8H, m),
3.77(3H, s), 4.47(2H, m), 5.12(1H, d, J=4.9 Hz), 5.29(2H, s), 5.60, 6.11(2H, ABq,
J=14.3 Hz), 5.81(2H, d, J=55.0 Hz), 5.96(1H, m), 6.94(2H, d. J=8.6 Hz),
7.38(2H, d, J=8.6 Hz), 7.90(1H, dd, J=8.2 Hz, 6.3 Hz), 8.86(1H, d, J=6.3 Hz),
9.03(1H, d, J=8.2 Hz), 9.10(1H, s), 9.87(1H, d, J=8.2 Hz),12.65(1H, s)

25  IR(Nujol)em-l: 1785,1710,1545,1460,1245
(2) Compound 40c (2.01 g, 1.86 mmol) was dissolved in CH:Clz 34 ml and
MeNO2 17 ml and the mixture was ice-cooled. Anisole (2.4 ml, 12eq.) and
TiCls (2.0 ml], 10eq.) were added thereto and the mixture was stirred at 5°C for
1 hr. The reaction mixture was poured into 0.25N HC] 40 ml and Et20 90 ml,

30 then the water layer was separated, washed with Et:O 300 ml, and purified
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was stirred at room temperature for 1 hr. The reaction mixture was slowly

added to Et20 400 ml under stirring, then the precipitate was filtered to give
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added to EtaO 500 ml, then the precipitate was filtered to give compound 41c
(2.81 g).
30 IH.NMR(ds-DMSO)S:1.51(9H, s), 2.68(3H, d, J=4.2 Hz), 3.5(2H, m), 3.77(3H,
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109& ()-f!4@10% & ()- 10 2| [<vU410 1\ y2"/T0% () -
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109&&& () 5588 UBESt1 (AB g, ¥=10 %8, fa 5(§3<1ﬂ40<?/§q&§te@z 5}IIZ§9Vé;J%@H dlﬂ’é&ﬂ}é ()-3!X
I10%>')&() 38'1 u&' ()-3 -f@ov% - &()- f@o0%H

& () -. @G ZNSM(E10,T=8. SHDHR" &&5(701H s> 10%88&&}1(5} fQB(BW{,&& ()888(1H m),
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109% & () f O H-MURM:0) 2 d0%R"-2RHJH:t,LTHAE & (3.28/3! Q2L 2B F18Ho),
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| #1004" 1& (4 31REhodreHe) .- 108" &10&" 82 34¢ ),
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# 10% & () KOO8 I00#010949 y<1090#9& ()- SS #1090#9& ()- SS-#10%& () -
U HHHBHYHUH| [ vU410 k 10%"p& ()- k 10% v & ()- /| k 10%& ()- 10% & ()-
@0%& ()- 310% g«\&u##### $[${ZOVW410 $ 10% & ()x- 0

:()_

5& ()- tk 10%
& ()- k 100BORHY - WM 10

QW% & (- k 10%& ()4d $$%9
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S&"10% & () - /&V&&&6 9' A{Eﬁ%ﬁ 10I 10" 10" s<10% & () 109 & () -
7"10% & ()- 5 10% & ()- 083 () < 1"H()0))| [ NM1G L0, FPIdSMy & () -

F#10% Z; & ()- HF#10% & (- F#109E00RME)- F#10%"; & ()- Y

y#910% & ()-)*. *R*W q** | ZONSEL0 10 &MLO%xx&' ()-& &M% * &76) - & $10% &' () -
MLO% & ()- MLOYXB' X& ()- MLO% & ()-*****+: {ZONA410 10 " 9"10% & ()- f2
109% & ()-l\/& 0"10% & ()-!"&MO0% " "& ()-& | D&MO0% " & ()-& @M0%

& ()-&,=>7?, @MW-.vUA10 gF"10%& ()-f( F"109%&& ()-f( | F'10% & ()-f(
V' 8100&" &&' ()~ ' 10" 10" 10" <10% & ()s—./ c001gl|[: VU410 g y@10%?08& ()- @
y@10%" y& (FiE/vyi@piowxes: () - @ 1P%&" && () @y@10%& () -@

y@10% & () TQYIRZZEI3IAMA| [ : - 410" YRIOBE §39 109&"&& ()-1 6

109&" && ()- y2 109&"&& ()- f+#109%&"&& (J) - f+# (3 -AAINAEA44aA4108" &g
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3"10% & () - 10&" &108&" &4444444] 2A4108" &g 01098 & () % #31u  10% & ()-
109 & ()- 109 & ()- 4444444 ?A410&"&g 1 %/ 8& ()- & 081{ #31u
109% & ()- 109 & ()- 4444444 _?A410&"&g 10% & (gc 10% & () \/1’0%

109 & ()-#31u  10% & () - 4444444° <A410& & #31u 10% & ()- 10W& ().
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100 (- AR Ll 05 ) SRS NOR 0 LS oo
10% & (- 10 .Qn‘rmg and ice- coolmg and the mixture was stirred at room
temperature for 2 hr. From the reaction mixture, MeCN was evaporated
under reduced pressure and the residue was slowly added to EtzO 600 ml.

The precipitate was filtered to give compound 75¢c (2.64 g, yield 100%).
IH-NMR(DMSO-d6) ¢ :1.561(9H,8S), 3.77(3H,S), 5.15(1H,d,J=5Hz), 5.26(2H, m),
20 5.59,6.12(2H,ABq,J=14.5Hz), 5.82(2H,d,J=56.4Hz), 6.93(2H,d,J=8.6Hz),
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Yy-yz10%! & () - rrily210%<I & ()-nml 11 1T111hL,4yz10%! & ()-mlyz10%! & ()-nml' Yyy
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KKKKKKdDO4/ KX! gt ! 10%! & () -, qt!10%! & () -, qt! 10%! & () -, %3 p(; qt! 10
%e! & ()-, qt! 10%! & () -, KKKKK;%ZM%/ qt! 10%! & () - 2?' 10%31 & ()-,qt! 10%! & (

,qt!10%! & () -, qt! 10%! &.f | KRKKKKKs S3044t 1 10%! & () -, qt ! 10%! & () -
N KKKK| 4qt 1 10%! & () -, qt!

qt|10%3|& ()-,.qt!10%! & ()-/
10%! & () -, qPiLEB9kerasede 7 KX qt 1 1098! & () -} qf! 1 Yel&/) - - \KKKKKKK0S304qt ! 10%
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1098" & () - 1098" & ()-S23 Y 1098" & ()-S23 Y

1098" & (5) - SAHRNMRITSIVISO -8y & - 17¥440R¢ J#BH ), HOIRS ; 914 23 Y
1098" & %5) SZ#SLSS m‘foc%s" &{() sgg 10%3%5&' ﬁ”ﬁs‘?ﬁ? r%ﬁ??ﬁ\}%%%l&#? ‘Sf’
1098" & () - R#BBH,S), HO2B2H, ¢ Y= $H3) \5 1098 RJIEFHIR D . 26, 3 BUBI . AB q, 3282 ¥YHz),
1098" & ()-S2rrrrrrr_?vU40e! #3_ Y 1098" & ( % S23 Y 1098" & ()-S23 Y

1098" & () - 232 ¢Hm9g" &!9(3)@19}2@1 #%ﬂ)@"é 3(2BxBJI¥8 400 &7 B Bk 475 ﬁHz)zvu40el

Lo &’ () P GANEs I P ??‘#@v%gﬁl D¥ Tt Iy
1098" & () - Sﬁﬁ(l\fu%-&'w%s,%§5,Y6é@,‘¥§ %1480,93%
10  (2) Compound 77b (1.24 g, 1.29 mmol) was dissolved into CHaCls 26 ml and
CH3sNO:z 8 m!l and the mixture was cooled to -20°C under stirring. Anisole
(1.68 ml, 12eq) and an AlCla/MeNO: solution(1M, 12.9m!, 10eq) were added
thereto and the mixture was stirred at -5°C for 30 min. The reaction
mixture was poured into a mixture of .25N HCI 70 ml and Et=20 140 ml with
15  stirring. The water layer was separated, washed with Et:0 140 ml, and
purified with HP-20. Lyophilization gave compound 78b (0.37 g, yield 45%).
IH-NMR(D20) 0 :1.29(3H,t,J=THz), 2.30(3H,S), 3.21(3H,9),
3.27,3.61(2H,ABq,J=19.6Hz), 4.31(2H,q,J=7Hz), 5.22(1H,d,J=5Hz), 5.58(2H,S),
5.66,5.90(2H,ABq,J=14.8Hz), 5.86(1H,d,J=56Hz), 7.87(1H,dd,J=8.2Hz,6Hz),
20 8.61(1H,d,J=8.2Hz), 8.76(1H,S), 8.89(1H,d,J=6Hz)
IR(KBr)cm-1:1774,1654,1524,1463,1384
Elementary Analysis as C24H26N100552-4.2H:20
cale.: C,41.76; H,5.02; N,20.29; §,9.29
found: C,41.83; H,4.94; N,20.47; 5,9.47
25 Example 13
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Y 1098" & ()-S2) #3Lrrsssss_?vU40e!l #3 Y 1098"& ()-S23 Y 1098"& ()-S23 Y
1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y

1098" & () - S2ss&s7s8s: s<s{_?vU40e! #3 Y 1098"& ()-S23 Y 1098" %% Sﬁa’;LS Y
1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & () - S2<s>sBsDsFsHsJs X

1098" & ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y

1098" & ()-S23 Y 1098" & () - S2JsKsMsOsQsSsYsdDvU40e! #3 Y 1098" & ()-S23 Y
1098" & ()-S23 Y 1098" & () S23 Y 18%8" & ()-S23 Y 1098" & ()-S23 Y

1098" & () S2Ys ng Y 1098" & ()-S23 Y 1098" & ()-S23 Y
1098" & ( 23 % %‘S%B & ( ég?g—h% § &' CONP2#3L Ssnsr%vs{ s}ss_?vU40e! #3 Y
10%3"&'() 823 Y 10%3"&'() S23 Y 188" F ()-S 108" &A)-R23 Y
1098" & ()-S23 Y 1098" & () - S2ssSSSSS NQ40el " & ()-S23 Y
1098" & ()-S23 Y 108" & ()-S23 Y 1098" &) - 3 Y 098" &
#33 Y 1098" & ()-S23 Y 1098"& ()-S23 Y fLO%B" & () CPMB )-S23 Y
1098" & ()-S23 Y 1098" & ()- S2sssssss_; vB40e! #3L3 Y 10%“&'/(15-32@\11%‘2
1098" & ()-S23 Y 1098" & ()-S23 Y 10 B" & ()-S23 Y 168" & ()-S2sssssssdDvA40e!
#33 Y 1098" & ()TSQ&/¥n1@@)®" &' _§§ 1098" & ()-S23 Y 108" & ()-S23 Y
1098" & () -S23 %6' #3 Y 1098" & ()-S23 Y
1098" & ()-S23 Y 108" & () - 82#3L3 YN100
1098" & ()-S2tt1t2t6t8t:t_?vU40e! #3 Y OWB"&;.)ZﬁS %3"& ()-S23 Y
1098" & ()-S2#3L3 Y 1098" & ()-S23 Y 1098 & ()0FS2: 10t Xttt N t[?2vW40e! #3 Y
1098" & ()-S2#3L3 Y 1098" & ()-S23 Y 1098 & () - S23 Coar0yB" & ()\-S23 Y
1098" & ()-S2ptvtttttt _?vU40e! #3 Y 109BTF& ()-S23 N\/N/\CONMez

78¢c

(1) Compound 44 (0.408 g, 2 mmol)of Reference Example 14 and compound 3¢
(1.83 g, 1.2eq) were dissolved in DMF 13 ml and the mixture was stirred at
room temperature for 1.5 hr. The reaction mixture was slowly added to Et20

5 500 ml, then the precipitate was filtered to give compound 77¢ (2.05 g, yield

100%).
H-NMR(DMSO-d6) ¢ :1.52(9H,S), 2.91(3H,S), 8.15(3H,S), 3.77(3H,S),
5.16(1H,d,J=4.8Hz), 5.30(2H, m), 6.00(2H,m), 5.8(2H,d,J=55Hz),

6.93(2H,d,J=8.6Hz), 7.37(2H,d,J=8.6Hz), 7.96(2H,m), 8.87(1H,m), 8.93(1H,S),
10 12.67(1H,S)
IR(Nujol)em-1;1785,1710,1660,1460,1379
(2) Compound 77c (2.03 g, 2 mmol) was dissolved in CH2Cl2 40 m] and MeNO-
20 m] and the mixture was cooled under stirring. Anisole (2.61 ml, 12eq) and
TiCls (2.20 ml, 10eq) were added thereto and the mixture was stirred at 5°C
15 for 1.5 hr. The reaction mixture was poured into a mixture of 0.25N HCl
200 ml and EtzO 300 ml with stirring. The water layer was separated,
washed with Et20 300 ml, and purified with HP-20. Lyophilization gave
compound 78¢c (0.27 g, yield 20%).
IH-NMR(D:0) ¢ :3.0(3H,S), 3.21(3H,S), 3.26,3.61(2H,ABq,J=18.1Hz),
20 5.23(1H,d,J=4.8Hz), 5.58(2H,S), 5.81(2H,d,J=54.2Hz),
5.66,5.90(2H,ABq,J=14.8Hz), 5.86(1H,d,J=4.8Hz), 7.86(1H,dd,J=8.2Hz,6.2Hz),

73



Y 1098"& ()-S23 Y 1098"& ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y
1098" & ()-S2ttttttt ?vU40e! #3 Y 1098"& ()-S23 Y 1098"& ()-S23 Y

1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & () - S2t2 T tMAYt 206 U40e!
#3 Y 109B" & ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y 109" & ()-S23 Y

1098" & ()-S2)#3Lttttttt _?vU40e! #3 Y 1098"& ()-S23 Y 109B" & ()-S23 Y

1098" & ()-S23 Y 1098" & ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S2ttttttt[ ?vU40e!
43 ¥ 109" & GheISRd B M0 WA H) 9S8O HAYBLEL () S23 ¥ 1098 E ()- 23 Y
1098" & ()-S2ttttuuu_?vU40e! #3 Y 1098"& ()-S23 Y 1098" & ()-S23 Y

1098" & () - SAR (KBHDS®B" &7 1683, 16210%B'1 A'463-1898 Y

1098" & () - S2uuuulu3du7u_?vU40e! #3 Y 1098" & ()-S23 Y 109B" & ()-S23 Y

1098" & () - S2Blemendogy ADp)ystpas CasHes Noogybel'( % 1H2Qul uNUPUQUUUpU{ _?vU40e! #3 Y
1098" & ()-S23 Y "8 "& ()-S23 Y 1098" & ()-S23 Y

1098" & () - u‘?lcgﬁ? 3]’( 23\?34@’7)}“? b é??’f%)/é‘ %4 y-s23 Y 1098" &' ()-S23 Y

109%8" & (39 - B ng( E0IBS 1 )y SR Y0 lVB 3 4)F $%% Y 1098" & () - S2uuuuuuu’ @ U40e!
#3 Y 1098" & ()-S25 Y 1098" & ()-S23 V' 1098"& ()-S23 Y 109" & ()-S23 Y

1098" & () - Rx#apleutdiuuu_; vU40e! #3LS3 Y 1098" & ()-S23 Y 1098" & () S23 Y
1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & () - S2uuuuuuudDvU40e! #33 Y

1098" & ()-S23 Y 1098"& ()- SF3~Y 1098"& ()-S23 Y 1098"& ()-S23 Y

1098" & () - S2B ¥ 3DIBE K N-Q2uV] vvvv _?vUAQe! #3 Y 1098"& ()-S23 Y

1098" & ()-S23 Y 1098" & ( -s 8" & ()-S23 Y
109%8" & () - S2vvvv v"v&vdDvU40e! ' Y 098" & () - S2#3L3
OEt © COOPMB
N CONH™TY J-Cont,
NH Boc
Alcl,/anisole
> H N
2 \/krcoml
WJ\/-F /
N~
OEt o
N CONH CONH2

80b 2

(1) Compound 45 (0.507 g, 1.3 mmol) of Reference Example 15 and compound
3b (1.28 g, 1.3eq) were dissolved in DMF 8 ml and the mixture was stirred at
10 3°C for 16 hr. The reaction mixture was added to 300ml of Et20 under
stirring, then the precipitate was filtered to give compound 79b (1.16 g, yield
78%).
IH-NMR(DMSO-d6) 6 :1.25(3H,t,J=7Hz), 1.40(9H,S), 1.51(9H,S), 3.78(3H,S),
4.22(2H,q,t=7H?z), 5.15(1H,q,J=5Hz), 5.60,6.15(2H,ABq,J=14.2Hz),
15 5.95(1H,dd,J=9Hz,5Hz), 6.94(2H,d,J=8.6Hz), 7.38(2H,d,J=8.6Hz), 7.95(1H,m),
8.88(1H,m), 9.02(1H,S), 9.68(1H,d,J=9Hz), 12.6(1H,S)
IR(CHCl3)em-1:1780,1715,1680,1545,1515
(2) Compound 79b (1.16 g, 1.01 mmol) was dissolved in CH:Clz 20 ml and
MeNO:2 7 m] and the mixture was stirred under cooling. Anisole (1.32 ml,

20 12eq) and an AlCla/MeNO: solution (1M, 10.1ml,10eq.) were added thereto and
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Y 1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & () - S2&- v<vl vKvM/Uv_?vU40e! #3 Y
109" & ()-S23 Y 1098"& ()-523 Y 1098"& ()- 523 Y 109%8" & ()- S23

1098" & ()-S23 Y 1098" & ()- S2WvZv\ v vl vzvy_2vl40e!l #3 Y 1008" &2} M&¥:2008
1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y 109" & ()-S23 Y

1098" & () - S2vvvvvvv_7?vU40e! #3 Y 1098" & ()-S23 Y 1098"& ()-S23 Y

1098" & ()-S2#3L3 Y 1098" & ()-S23 Y 109" & () - S2vvvvvvv_?vU40e! #3 Y

1098" & () - S2e MiddI8 was(9tiredd a¥ 51@(’@"1-81 § )hrS28n¥ Q¢80 I&H(l)(tlﬁ%SWXS poured
1098" & ()-S23 Y 1098" & ()- S2vvvvvvy. ;- vUdOel #3L3 Y 1008" & () -

1098" & () - SEBo ¥ mbeBr&s] ) 25DBHE] F0YB! &h( )L}tmaowMh&t(r)txfgzvvr/wexwm/moy
#33 Y 10%8" & ()-S23 Y 1098’ & ()-S23 Y 10%8" & ()-S23 Y 10%8" & ()-S23 Y
1098" & () - SEFeYy e refedoyathad, wWith UteQ! 1053y, ravigperifiedSpatb) BIPv20.

1098" & 098" & S23 Y 1 S23 "& S2

S s 2otnoEionhiliga Bt ghts Fhitadudd ¥l i%(lé=<y%¥é‘1>9 056 & (). 55 ¥
1098" & S2 N N) lj.l‘}ﬁ{ 3 M&Mp/v 0 Y
1098" & E‘? S ng/%%‘8’?3333%0%"22 0" SEERE LA %(‘) 823% PEBHE)

1098" & () - SRBSEH ), WWwWwwy | 9631@0&9(>#13AB<1M"68&2()) S23 Y5IBHE, {34.683),Y
1098" & ()-S23 Y 1098" & ()-S23 Y 1098"& ()-S23 Y 1098" & () - S2wmwwww @ U40e!
#3 Y 1098" & (555(1@9(1\1‘%%! 8682523 Y 1384@H§.IJSB2HN1098" & (5.86231,9),

Be s SmRgaLe e S e s LERT
1098" & () - SAR X BB §7621678 1¥130%86 54621888 Y 1098"& () - S23
10 Elementary Analysis as Ca7H32N207S2-4.6H20
calc.: C,41.92; H,4.07; N,21.73; §,8.29
found: C,41.41; H,5.09; N,21.26; S,8.47
Example 15

3b + 46 ——» Boc— HN—<\ J\rCONH
g\;- /
; /

OEt 0 =
COOPMB
N N 7z
81lb \/ I
N
c
AlCl /anlsoli H,N \
CONH
N Z
OEt 0
s HC1
LA

15 (1) Compound 46 (0.318 g, 1.51 mmol) of Reference Example 16 and compound
3b (1.38 g, 1.2eq) were dissolved in DMF 7 ml and the mixture was stirred at
room temperature for 45 min. The reaction mixture was added to Et20 300
ml under stirring, then the precipitate was filtered to give compound 81b (1.48
g, yield 100%).

20 IH-NMR(DMSO-d6) & :1.24(3H,t,J=7.2Hz), 1.51(9H,S), 3.76(83H,S),
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S23 Y 1098" & () - S22x4x5x8xBx"x" x_?vU40e! #3 Y 1098"& () -S23 Y
Y 1098" & ()-S2#3L3 Y 5%@ 5&3

23 Y 1098" & ()- S23

2" xcxexgxkxmxknx_; vUu40e!

) -
S
S
S23 Y 1098" & () - S23
S23 Y 1098" & () - S23
S

#3L3 Y 1098" & ()-S23 Y 1098" & ()-S23 Y

Y 1098" & () - S2nxpxr xt xyxxxdDvU40e! #33 Y

Y 1098" & ()-S23 Y 1098" & ()-S23 Y

23 Y 1098" & () - S2XXxxxxx_?vU40e! #3 Y 1098"& ()-S23 Y
S2A0WH,QUR &I Y); S23 Y 10%8' 58a1((1§152§—§i{%}3‘y<8 & ()-S23, X‘)\VH m),

S2XXXXXXX @W40e! #3 Y 1098"
S280)6. 1428, 8B (1 )J=38 B H:)1 098" & (6) OSH), MILXXXXXX 8. IB(RHNI=#B3HY),
S2
D

3 Y.1098" & ()-S23
B3BCH dobes .

RO =

$23 Y1098" & () - S23
Y. 1098" ﬁ) S23 Y 1098" & ()-S23 Y

?%éﬁ%gﬁy%@‘ tesedd e dehan 550, ()-S23 Y 109" & ()-S23 Y

2132(14 Z@n& 16503235 Y639%8 5& 1481 §?§o

S2yyyy$y vU40e!

#3 Y 1098"& ()-S23 Y 109" & ()-S23 Y

23 O(onlﬂ@&d& '81)- Q24153 1Y5 LOMBIEws- G204y sy CHKEM/ 3P hiaak

(/)

23 Y 1098" & (4 S23
S NQ21 15l gng

3 Y 1098" & () - S23

Eﬂ%ﬁ‘&%

ISHATY T \ARIXGONE . 2\ARISele $87¥n

T yq}@}lgn?&iw”ﬁwig%ﬁéo‘?”’ 2Pl Db ite pires

s JtilQdMBa &5 1 REH BrY ’?Qe/@‘eé?bt(an %kb’%ﬁéy%éfé’?glt&ségigﬁl;}o%ﬁ@

Y 109" & )-S23 Y 109%8" & ( i@?ﬁéﬁ%&\( X
VB qnd Sas

Y 1098" & ( Y 1098" &

81 70 ml and Et20 140 ml with st1rr1n°' The water layer was separated,

washed with Et2O 140 ml, and purified with HP-20. Lyophilization gave
compound 82b (0.40 g, yield 38%).

IH-NMRD:0) &
4.32(2H,q,J=7.4Hz),

:1.30(3H,t,J=7.4Hz), 3.32,3.64(2H,ABq,J=18.2Hz),

5.24(1H,d,J=5Hz), 5.69,5.94(2H,ABq,J=14.6Hz),

5.86(1H,d,J=5Hz), 5.95(2H,S), 7.59(2H,m), 7.82(1H,dd,J=8.2Hz,6.2Hz),
8.06(1H,m), 8.62(1H,m), 8.565(1H,d,J=8.2Hz), 8.89(1H,d,J=6.2Hz), 8.98(1H,S),
IR(KBr)em-1:1776,1672,1617,1525,1483,1461,1438

Elementary Analysis as

C2sH2:N1005S2+0.83HC],3.6H20

cale.: C,44.84; H,4.56; N,20.11; §,9.21; Cl,1.53
found: C,44.80; H,4.58; N,20.13; S,9.05; C1,1.69

Example 16
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S23 Y 1098" & () - szzzz§zzz|'>vu40 #3 Y 1po T&\() - S2#3L3 Y
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S2zz{{*{-{3{_?vWU40e! #3 Y & ( ) 823 Y
S23 Y 1098" & ()-S23 Y 1098 x& () - S23°QPEPM /
S23{ <{ W X{ Y{ q{ s{_?vU4De! #3 Y 1098’ & ()- SEN 109
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S23 Y 1098" & ()-S23.Y 1098" & ()-S2#3L3 Y 1098" & ()-S23 Y
SZ{vx{x{:ii/{a{xls%\lMOe' §\W 1098" &' ()-S23 Y 1098" & ()-S23 Y

S23—y 1098 &> 2 YloO/%; () S23 Y 1098" & () - S2{ {{{{{{dDvU40e!

"& ()-S23 Y

#3 Y 1098"& ()-S23 Y 109%8" &' (¥-S - SR3Y 09" & ()-S23 Y
1098" & ()-S23 Y 1098" & () - sz{{{{{ Y 09s "()-S23 Y
-s #3L3

1098" & () -
1098" & ()
1098" & ()

10

15

20

S23 Y 1098" & ()-S23 Y

-S2{{{{{]| _?vU40e! #3 Y 1 9 "&'() (A3 Y
- 823 | e HC1
82¢ N

(1) To a solution of compound 46 (0.42 g, 2 mmol) of Reference Example 16 and
compound 3c (1.83 g, 1.2eq) in DMF 8 ml and the mixture was stirred at room
temperature for 1 hr. The reaction mixture was added to Et20 300 ml under
stirring, then the precipitate was filtered to give compound 81c (2.12 g, yield
100%).

IH-NMR(DMSO-d6) & :1.51(9H,S), 3.76(3H,S), 5.13(1H,d,J=5.2Hz),
5.28(2H,m), 5.66(3H,m), 5.92(3H,m), 6.92(2H,d,J=8.4Hz), 7.37(2H,d,J=8.4H7z),
7.60(1H,d,J=7.8Hz), 7.93(2H, m), 8.49(1H,m), 8.84(1H,d,J=6.8Hz),
8.94(1H,d,J=8.2Hz), 9.20(1H,S), 12.7(1H,S)

IR(Nujol)cm-1:1785,1710,1655,1540,1459,1375
(2) Compound 81c (2.11 g, 2.17 mmol) was dissolved in CH2Clz 40 m! and
MeNO:2 20 ml under stirring and cooling. Anisole (2.83 m], 12eq) and TiCls
(2.38 ml, 10eq) were added thereto and the mixture was stirred at 5°C for 1.5
hr. The reaction mixture was poured into 0.25N HCI] 120 ml and Et20 250ml
with stirring. The water layer was separated, washed with Et20 250 ml, and
purified with HP-20. Lyophilization gave compound 82¢ (0.34 g, yield 22%).

1H-NMR(D20) o) :3.31,3.64(2H,ABq,J=17.4Hz), 5.24(1H,d,J=5Hz),
5.69,5.94(2H,ABq,J=14.6Hz), 5.88(1H,d,J=5Hz), 5.83(2H,d,J=58H2),
5.97(1H,S), 7.62(2H,m), 7.80(1H,dd,J=8.2Hz,6.2Hz), 8.11(1H,m), 8.54(2H, m),
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1098" & ()-S23 Y 1098" & ()-S2#3L3 Y 1098" & ()-S23|6|8|:| @B| D _?vU40e! #3 Y
1098" & () - sggs\mlqwge?m) g B8 & ()-S23 Y 1098" &' ()-S23 Y

1098" & () - S2 ¢ 108" & ()- S2D F| H'P| X| Z| a] _?vU40e! #3 Y 1098" & ()-S23 Y
1098" & () - SAR(XBLOOMR' &7(51828, 1818 0%85 &46),1983,1¥34098" & ()-S23 Y

1098" & ()-S2a|b|f||]|]" @U40e| #3 Y 1098"& ()-S23 Y 109" & ()-S23 Y
1098" & ()-szlélememw&n vsEpEs Yestool1@sOpF SPFHELBLEHQ | 2vU40e! #3 Y

P80 S BRI  E

1006 & 8 Fhod: SRBIE R B AP G)r 34 plaD 00l 133 ¥
1098" & () - LRar(pkOPB" & () - sz||}}}}3}{ ’>vU40el #3 Y 1098" & ()-S23 Y

1098" & () - SOH3L3 Y 1098" & ()- 1098" & ()-S23 Y

1098" & ()-S23}7}; 131K %5 #3 Y 1098" & ()-S23 Y 109B" & ()- S2#3L3 Y
1098" & ()-S2¥ ¥ 4 9<- ocy “ &) - szg k}f}olulwi} ?vU40e! #3 Y
1098" & ()-S23 Y 1098" & ()-S23 W " &'é Y 109 ()-S23 Y

1098" & ()-S23 Y 1098" & () - 52}}}}}} N v ()-S23 Y

1098" & ()-S23 Y 1098"& ()-S23 Y 10%PE 05 - So%3L3
COOPMB

~ NH-Boc
Ny N CONH™™
83b

AlcCl /anlsoli
- HZN-<\ /k(CONH
“oEt 0
N
84b

(1) Compound 48 (0.45 g, 1.71 mmol) of Reference Example 17 and compound

“NCONH~NH,
e HCl

3b (1.69 g, 1.3eq) of Example 10 were dissolved in DMF 7 ml and the mixture
10  was stirred at room temperature for 1hr. The reaction mixture was added to
Et20 300 ml under stirring, then the precipitate was filtered to give compound
83b (2.03 g, yield 100%).
IH-NMR(DMSO-d6)§ :1.22(9H,S), 1.23(3H,t,J=THz), 1.560(9H,S), 3.77(3H,S),
4.19(2H,q,J=THz), 4,52(2H,m), 5.09(1H,d,J=5.2Hz), 5.29(2H, m),
15 5.62,6.09(2H,ABq,J=14.6Hz), 5.94(1H,dd,J=8.2Hz,5.2Hz), 6.95(2H,d,J=9Hz),
7.39(2H,d,J=9Hz), 7.98(1H,m), 8.88(1H,d,J=6.2Hz), 8.96(1H,d,J=8.2Hz),
9.01(1H,S), 9.65(1H,d,J=8.2Hz), 12.59(1H,S)
IR(CHCla)cm-1:1780,1720,1695,1545,1518,1390
(2) Compound 83b (1.83 g, 1.79 mmol) was dissolved in CH:Clz 36 ml and
20 MeNO:212 ml and the mixture was stirred under cooling. Anisole (2.34 ml,

12eq) and 1mol AlCla/MeNO:2 (17.9m],10eq.) was added thereto under stirring
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Y 1098"& ()-S2}}}11}}_2vU40e! #3 Y 1098"& ()-S23 Y 1098" & ()-S23 Y

109 & ()-S2¢3L3 ¥ 1078"& ()23 ¥ 109%" & ()-S2)}= ~~7-0~ WVUsDply i3y
1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()- S2#3L3 Y 10%8" & () M

1008" & () - S29~; ~A-X~Y~a~e~{ _2vU40e! #3 Y 1008"& ()-S23 Y 1008" & ()- S2#3L3 Y
1008" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()- S2e~n~{ ~——~~_: vUAOe! #3L3 Y

1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y

1098" & () - SRe-5°C~for- dBVIAO0eThé# 38actickOMBx furé Jw 2o ure 4 QUG &xﬁl)xt&esofyo 25N

1098" & ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y 1098" & () - S2~~~~~~~ [2vU40e!
#3 Y 1098" 8HC) ®2#BL¢'81dYEwM3'6& r(x)wsﬂﬁsﬁrr]iﬁ%" &'h(e)wﬁ'éB IXy&O%'é&e())rcﬁB& Y
1098" & () - S2~~~~~~~ 2vU4Qe! Y 1098" & ()-S23 Y 1098"& ()-S23 Y

1098" & () - svzsshﬂh(!oy@w‘? te§)- ?5% mﬂ 190w Parihedsyathy Hiy9Q & Lyppighizcation] gamgsoe!

#3 Y 1098" & () - S2 B8 3 Y 1098"& ()-S23 Y 109B" & ()-S23 Y
1098" & () - s‘é’(”lp"}“ljggg‘? 2{%&%9 X%t%éz%é’s?) S23 Y 10%(3')' & ()-S23 Y 10%(3')' & ()-S23 Y
1098" & (3 - S ) S23.1Y: ! /17 24 a

1098" &' E‘? sz%I yl\}g&%% 86323 Y3%({§%"§Tf%}§§3 Y%%" & ( ’-sz@gvy"’Hz)'

1098" & () - SRBTMHAB" &'4(IH T @PEMTVK ZRv UM (285t Y=00%R" &' {22326, Y=5H2),
1098" & ()-S23 Y 1098" & ()-S2#3L3 Y 1098" & ()-S23 Y 1098" & ()- S2kptv_: vU40e!
#3L3 Y 109858452435, ABuog48H 5. 3854 Hdolrbdlz)) -52H 11, ddJes &Hz) 6.953),Y

%8(‘% g 8 Ssgg%l}?g% 8#;3% ) ég%%_{& ;(1')'6 §12_132) %9 @Ié) ()-S23 Y 1098" & ()-S23 Y
IR(KBr)cm-1:1772,1669,1634,1524,1488,1464
10 Elementary Analysis as C22H24N1005S2-1.4HCl,3.9H20
calc. : C,38.08; H,4.82; N,20.18; S,9.24; Cl,7.15
found: C,38.04; H,4.96; N,19.80; $,9.09; Cl,7.11

Example 18
3b + 53 ——» BocC- HN—<\ -
CONH
+ 4
N~ N \
OEt 0 N
COOPMB D
\/ |
85b Boc
AlCl;/anisole
» H,N
2 \ /krcom{
OEt 0
’V\NHEt * HC1
86b

15 (1) To a solution of compound 53 (0.59 g, 1.94 mmol) of Reference Example 19
in MeCN 5ml, was added a solution of compound 3b (1.62 g, 1.1eq) in MeCN 10
ml under ice-cooling and the mixture was stirred at room temperature for 1.5
hr, From the reaction mixture was evaporated MeCN, then Et2O 70 ml was
added to the reside, then the precipitate was filtered to give compound 85b

20 (1.69 g, yield 82%).
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Y 1098" & ()-S2_?vU40e!l #3 Y 1098"& ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y
1098" & ()- S2#3L3 Y 1098" & ()-S2 /04[ 2vU40e! #3 Y 1098" & () - Z?B@%}m

1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & () - S2 vU40e!
#3 Y 1098"& ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y 1098"& ()-S23 Y

1098" & ()-S23 Y 1098" & () - S2dhpquc?vU40e! ##3L3 Y 1098" & ()-S23 Y

1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()- S2dDvU40e! ##3 Y

1098" & () - S2H-NMAVBMEQA X652 Y 1WRLE 1h),- S2B2X3100B=&66)2) S231 ¥5(9 H,S)
1098" & ()-S23 Y 1098"& ()-S2_?vUAOe! #3 Y 1098" & ()-s23 Y 1098 & () 23 Y
1098" & () - SRE1PH.098" &.1J21528, Y 3098418, 1), - SATO(IHIB" &'4((SH, (WEHQelz) #3 Y
1098" & ()-S23_Y.10%8" & ()-S23 Y. 1098" & ()-S23 Y 10%3"&' % S23 Y

1098" & () - 2Pl shugoe!  #P-Kltbdg=4-852s23 v 1608 & AByIT038HR).( ) - S23

HESEOn (epe e St %%g%w%w i

10 () 2’%%“%’*?35&5"-”31??. 33 S To%k & () S Lo (U b P a3 v

1098"3 Y 109@1&H,$>, 3288 HL0¥&8&ZH2); $2FIMHUBIB" & ()-S23 Y 1098" & ( -823 Y

Y 105" & () JBY ko oA By 603680, m@f’fi&%ﬁg%??élf‘%(3135331Eoé9§?8" ©OE
(2) Compound 85b (1.67 g, 1.57 mmol) was dissolved in CH2Clz 30 ml and
MeNO:2 8 ml and the mixture was stirred under cooling. Anisole (2.05 ml,

10 12eq) and 1mol AlCIs/MeNO: (15.7 ml, 10eq) were added thereto and the
mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured in a
mixture of 0.25N HCI 40 ml and Et:0 80 m! with stirring. The water layer
was separated, washed with Et20 80 ml, and purified with HP-20.
Lyophilization gave compound 86b (0.40 g, yield 33%).

15 IH-NMR(D:0) o :1.29(6H,m), 2.40(2H,m), 312(4H,m),
3.34,3.65(2H,ABq,J=18.4Hz), 4.33(2H,q.J=7.2Hz), 4.64(2H,t,J=THz),
5.25(1H,d,J=4.6Hz), 5.70,6.94(2H,ABq,J=14.8Hz), 5.88(1H,d,J=4.6Hz),
7.89(1H,dd,J=8.2Hz,6.4Hz), 8.81(1H,d,J=8.2Hz), 8.85(1H,d,J=6.4Hz),
8.89(1H,S)

20 IR(KBr)cm-1:1779,1671,1633,1526,1488,1463

Elementary Analysis as : CasHaoN1005S2-1.8HC],4.7H:0
calc. C,39.24; H,5.44; N,18.31; S,8.38; C1,8.34
found C,39.25; H,5.20; N,18.30; S,8.43; C1,8.53

Example 19
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Y 1098" & ()-S2#3LS3 Y 109B" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y
1098" & ()-S29G 43 Y 1098"3 Y3 Y 1098"& ()-S23 Y 108" & ()-S23 Y

1098" & ()-S23 Y 1098"& ()-S23 Y 1098" & ()-S23 Y 1098" & () - S2f MAY32063 1098" 3
Y 1098" & ()-S2#3L3 Y 1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S23 Y

1098" & ()-S2 "$-.0[?,43 Y 109%B"3 Y 1098" & ()-S2#3L3 Y 1098" & ()-S23 Y

1098" & ()-S23 Y 1098" & ()-S23 Y 1098" & ()-S20>@G W _?,43 Y 1098"3 Y

1098" & ()-S23 Y 1098" & ()- S2#3L8.Y. 1098" & ()-S23 Y 109" & ()-S23 Y

1098" & () - S2yy defpkl m,R %%g 10K 10K" 10K" Y<ZL09%<" & ()-3 Y

1098" & () - S2#3L3 Y 1098 ?f S iy é’@N WE §2rrz|I| : RE83 Y 10

(#10%@ @ ()-K @0%@ @ ()- 010%@ @)/ TN @ ()-

y#s10%@ @' ()- bBRES3 Y 10 N

Frl0%@ @& ()-. Frlo%@ @ () - . Frlo%@ @9‘%59 Frril ty@ 71090 @' () -
0710%@ @ ()-cGRE83 Y 10 ~~ NH-Boc
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109%& ()--  109& ()--\,L|[:vU4 ~ 10%8& ()--- 0 10%& ()--- 0 10%

& ()---  10%& ()---  10%m& ()-- ° 10% & ()--L[]kltuaEvU4 ~10%
& ()-3.10% & ()-3.10% & ()-3.- s73 10% & ()- - 73 10%&&9-MAY82£373
10% & ()- u}eEvU4 ~10% & ()-3.10% & ()-3.' 10% )-3.1

& ()-3.10% & ()-3.eGr410% & ()-3.' 10% &'()-3.10% &'() 3.10%
& ()-3.'10% & ()-3.eE+410% & ()-10% &'() 3.10% & ()-3.10%

& ()-3." - 10% 10%s & &
& 8 3.10% &N?)I%D@@% % ()(%3&%5153%1@&% %H‘?’Qm% f&') 1())30 A2y,

& ()-3.10%3.0&20).t,3=48%2), 3.31,3.64(2H,ABq,J= 18 1Hz), 4.33(2H,q,J=7Hz),
4.57(2H,t,J=THz), 5.23(1H,d,J=5Hz), 5.64,5.89(2H,ABq,J=14.8H2),
5.85(1H,d,J=5Hz), 7.86(1H,dd,J=8.2Hz.6.6Hz), 8.78(1H,d,J=8.2Hz),

5 8.81(1H,d,J=6.6Hz), 8.85(1H,S)
IR(KBr)em-1:1774,1671,1617,1523,1489,1462
Elementary Analysis as C2aH2sN1005S2+-1.6HCI,4.3H20
cale. : C,39.14; H,5.23; N,19.02; §,8.71; C1,7.70
found: C,39.23; H,5.17; N,19.13; S,8.57; Cl1,7.68

10 Example 20

3b + 54 —» Boc~HN ~\ /J\T/CQNH
jJv*/\

OEt o] J—
COOPMB ) SN
7 |
89b Boc
AlCl,/anisole
» H N
2 \ /k(CONH
+ /

N 7

“oEt O
e HCl
90b

(1) To a solution of compound 54 (0.41 g, 1.3 mmol) of Reference Example 20 in

MeCN 4 m], was added a solution of compound 3b (1.08 g, 1.1eq) in MeCN 8 ml

under stirring and ice-cooling and the mixture was stirred at room

15 temperature for 1.5 hr. From the reaction mixture, MeCN was evaporated

under reduced pressure and the residue was washed with Et20 60 ml to give
compound 89b (1.33 g, yield 95%).

IH-NMR(DMSO-d6) ¢ :1.23(3H,t,J=7.2Hz), .35(9H,S), 1.561(9H,S), 2.10(2H,m),

3.202H,m), 3.77(3H,S), 4.19(2H,q,J=7.2Hz), 4.45(2H,m), 5.11(3H,m),

20  5.29(1H,d,J=4.2Hz), 5.59,6.10(2H,ABq.J=14.7TH?z), 5.79(2H,m),
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& ()-3.10% & ()-3.' & 2=FeE 410% & ()10% & ()-3.10% &'() 3. 10%
& ()-3.10% & ()-3.10% & ()-3. FG PSUM F, 410% )10% & (1o 3. 10%
& ()-3.10% & ()-3.10% & ()-3.10% & ()-3.'~ bdem‘F24%L () 10%
& ()-3.10% & ()-3.10% & ()-3.10% & ()-3.10% &'() 3. mouvx} eE, 410%
& ()10% & ()-3.10% & ()-3.10% & ()-3.'10% & ()-3.10%

& ()-3..?,410% 10% & ()-3.10% & ()-3.10% & ()- 3 10% & ()-3.10%
& () - 3. 10%¢, 9§20, 0 J-REr 0 %7 3k d, 785 OX3; 10%s(11nt)) - B89V, 0, §-6 13y 10%

9.02(1H,d,J=8.4Hz), 9.10(1H,S), 9.67(1H,d,J=8.7THz), 12.59(1H,S),
5.94(1H,dd,J=4.8Hz,8.7THz)

IR(Nujol)cm-1:1760,1700,1665,1530,1500

5 (2) Compound 89b (1.31 g, 1.22 mmol) was dissolved in CH2Clz2 23 ml and
MeNO: 6 ml and the mixture was stirred under cooling. Anisole (1.59 ml,
12eq) and 1mol AICls/MeNO: (12.2 ml, 10eq) were added thereto and the
mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into
a mixture of 0.25N HCI 30 ml and Et20 60 ml with stirring. The water

10 layer was separated, washed with Et20 60 ml, and purified with HP-20.
Lyophilization gave compound 90b (0.23 g, yield 25%).

IH-NMR(D=20) 0 :1.30(3H,t,J=7.2H3z), 2.40(2H, m), 3.17(2H, m),
3.31,3.64(2H,ABq,J=18.0Hz), 3.667(2H,S), 4.32(2H,q,J=7.2Hz),
4.64(2H,t,J=7.56Hz), 5.23(1H,d,J=5.1Hz), 5.53(4H,m), 5.88(3H,m),

15 7.89(1H,dd,J=8.1Hz,6.3Hz), 8.79(1H,d,J=8.1Hz), 8.85(1H,d,J=6.3Hz),
8.87(1H,S)

IR(XBr)em-1:1774,1670,1618,1526,1488,1462

Elementary Analysis as C2sHgoN1005S2-1.0HCI,5.0H:20
calc.: C,41.46; H,5.49; N,18.60; S,8.51: Cl,4.71

20  found: C,41.47; H,5.31; N,18.76; S,8.29; C1,4.48

Example 21
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& ()-3.'10% & ()-3.jL0410% & ()-3.'10% & ()-3.10% &'()-3. 10%
& ()-3.10% & ()-3.'cE)10% & ()-3.'10% & ()-3.10% & ()-3.10%

& ()-3.10% & ()-3.10% & ()-3. ?2)10% & 10% & ()-3.10% 7% -310%
& ()-3.10% & ()-3.10% & ()-3.10% & ()-3. eE)10% & 1008 ()3 10%
& ()-3.10% & ()-3.'10% & ()-3.10% & ()-3. "$& . A)10% & ''10%

& ()-3.10% & ()-3.10% & ()-3. 10% & ()-3.10% & ()-3..8ACEGSAD) 10%
& 10% & ()-3.10% & ()-3. 10%3 ()-3.10%

3b + 55 —» Boc-~ HN—<\ /l\rCONH

OEt o) —
coopMs N N NN\-N-Boc,
\/ 1
91b Boc
S
AlCl,/anisole
> H2N—<\N | contt ;
| WA\
\ N ~# N
OEt O _ e
X H
92b

(1) Compound 55 (1.14 g, 2.19 mmol) of Reference Example 21 and compound

3b (2.0 g, 1.2eq) were dissolved in MeCN 20 ml and the mixture was stirred at

room temperature for 3 hr. From the reaction mixture, MeCN was

5 evaporated under reduced pressure and the residue was washed with Et:0 50

ml to give compound 91b (2.64 g, yielﬂ 94%).

IH-NMR(DMSO-d6) ¢ :1.24(3H,t,J=7.2Hz), 1.38(9H,S), 1.43(18H,S),

1.561(9H,S), 2.06(2H,m), 3.77(3H,S), 4.20(2H,q,J=7.2Hz), 4.45(2H,m),
5.10(1H,d,J=5Hz), 5.29(2H,m), 5.60,6.11(2H,ABq,J=14.4Hz),

10 5.95(1H,dd,J=8:2Hz,6Hz), 6.94(2H,d,J=8.6Hz), 7.39(2H,d,J=8.6Hz),
7.97(1H,m), 8.87(1H,d,J=5.4Hz), 9.05(1H,d,J=8.2H72), 9.10(1H,S),
9.69(1H,d,J=8.2Hz), 12.61(1H,S)

IR(Nujol)em-1:1781,1715,1690,1545,1518

(2) Compound 91b (2.62 g, 2.05 mmol) was dissolved in CH2Cl2 40 ml and

15 MeNO:z 10 m! and the mixture was stirred under cooling. Anisole (2.67 ml,

12eq) and 1mol AlCls/MeNO:2 (20.5 ml, 10eq) were added thereto and the

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into

a mixture of 0.25N HCI 50 ml and Et20 100 ml with stirring. The water layer

was separated, washed with Et2O 100 ml and purified with HP-20.

20 Lyophilization gave compound 92b (0.23 g, yield 14%).
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& ()
()-
& () -
& ()
& () -
& ()
& ()

10

15

20

. 10%
. 10%
T 10% & ()-3.10% & ()-3.10% & ()-3.10% & ()- 328|MAY)(2003

. 10%

3
3
3
-3.10%
3
-3
3. 10% ENMRDRS 10%  10%1& (J=A0% S4B} 0%  3.42(6H m),

& ()-3.10% &'()-3.SV\]"_ejkeE)10% & ()-3.10% &'() 3.10%
& ()-3.)'10% & ()-3.10% & ()-3. kuwyaE) 10% & ()- 3. 10%

& ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.10%

JN10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.' 10%

& ()-3.eE. 10% 10% & ()-3.10% & ()-3.'10% & ()-3.10%

4.33(2H,q,J=7THz2), 4.66(2H,d,J=7.4Hz), 5.23(1H,d,J=5H2z),
65.61,56.91(2H,ABq.J=14.8Hz), 5.85(1H,d,J=5Hz), 7.89(1H,dd,J=8Hz,6.4Hz),
8.80(1H,d,J=8Hz), 8.84(1H,d,J=6.4Hz), 8.88(1H,S)
IR(KBr)cm-1:1772,1668,1610,1524,1488,1462
Elementary Analysis as CesHsa1N1105S2-2.2HCI,5.0H:0
calc. : C,37.53; H,5.44; N,19.26; S,8.02; C1,9.75
found: C,37.53; H,5.41; N,19.47; S,7.96; C1,9.77

Example 22

3b + 58 — Boc-HN \ /k(CONH
Q\; 7\

OEt 0 —_
COOPMB

N
A% \/E\NH-BOC

93b

AlCl,/anisole

> Holl _<\ /H,CONH
Nj)\/
OEt 0 Q

N
b Vg \/\O(H\NH2 e HCL

94b
(1) Compound 58 (0.36 g, 1.17 mmol) of Reference Example 23 and compound
3b (1.07 g, 1.2eq) were dissolved in DMF 6 ml and the mixture was stirred at
room temperature for 1.5 hr. The reaction mixture was added to Et20 300 mi
under stirring, then the precipitate was filtered to give compound 93b (1.14 g,
yield 92%).

IH-NMR(DMSO-d6) & :1.24(3H,tJ=7.2Hz), 1.36(9H,S), 1.51(9H,S),
2.95(2H,m), 3.77(3H,S), 4.20(2H,q,J=7.2Hz), 4.55(2H,m), 4.95(1H,d,J=5.4H?z),
5.10(1H,d,J=5.2Hz), 5.29(2H,S), 5.58,6.11(2H,ABq,J=14.6Hz),
5.95(1H,dd,J=8.6Hz,5.2Hz), 6.94(2H,d,J=8.2Hz), 7.38(2H,d,J=8.2Hz),
7.95(1H,m), 8.85(1H,d,J=6.6Hz), 8.99(1H,d,J=8Hz), 9.68(1H,d,J=8.6Hz),
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& ()-3.'10% & ()-3.10% & ()-3.fH 10% & ()-3.' 10% () 3. 10%
& ()-3.10% & ()-3.10% & ()-3.' &aE 10% & ()10% & ()-3.' 10%
& ()-3.10% & ()-3.10% & ()-3.10% & ()-3. & 4=2@4E, 10@ MY)#%
& ()-3.'10% & ()-3.10% & ()-3.10% & ()-3.10% & ()- 334&1 10%
& ()10% & ()-3.10% & ()-3.10% & ()-3.'10% & ()-3.10%
& ()-3.hiktyz{hL, 10% & ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.10%
& ()-3." 13108611 & ()-3.10% & ()-3.-'10% & ()-3.10% & ()-3.10%
& ()-3.10% 8 X eE* 10%

IR(Nujol)cm-1:1785,1710,1695,1680,1550,1515

(2) Compound 93b (1.14 g, 1.07 mmol) was dissolved in CH2Cl: 20 ml and
MeNO:2 7 ml and the mixture was stirred under cooling. Anisole (1.40 ml,

5 12eq) and 1mol AlCls3/MeNO: (10.7 ml, 10eq) were added thereto and the
mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into
a mixture of 0.25N HCl 40 ml and Et:O 80 ml. The water layer was
separated, washed with Et20 80 ml, and purified with HP-20. Lyophilization
gave compound 94b (0.35 g, yield 41%).

10 1H-NMR(D:20) 0 :1.30(3H,t,J=7Hz), 2.20(2H,m), 3.20(2H,m),

3.31,3.63(2H,ABq,J=18.3Hz2), 3.88(1H,m), 4.33(2H,q,J=THz),
4.69(2H, t,J=6.2Hz), 5.23(1H,d,J=5Hz), 5.64,5.90(2H,ABq,J=14.1Hz),
5.86(1H,d,J=5Hz), 7.87(1H,dd,J=8.2Hz,6.2Hz), 8.79(1H,d,J=8.2Hz),

8.82(1H,d,J=6.2Hz), 8.87(1H,S)
15 IR(KBr)cm-1:1772,1673,1632,1523,1489,1462
Elementary Analysis as C24H2sN100sS2+1.5HCI,4.5H20
cale. : C,38.30; H,5.17; N,18.61; S,8.52; Cl,7.07
found: C,38.30; H,5.00; N,18.57; S,8.29; C1,6.92
Example 23

b 7 el Boc” HN-<\ J\rCONH
| I * / N\

COOPMB

Na N OH
95b \/ ’T\

NH-Boc
L
27N /k(coml
OEt O

NG N’\rA\OH * HCL

NH,

AlCl, /anlsole

20
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& 10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.)'10% & ()-3.fH 10%
& ()-3.'10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.'el+ 10%

& ()-3.10% & ()-3.10% & ()-3.'10% & ()-3.10% & ()-3 hivAY18063

& ()-3.10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.10%

& ()-3. 2+ 10% & ()-3.10% & ()-3.10% &'()-3.10% &'()-3.10%

& ()-3.10% & ()-3.eE+ 10% & ()-3.10% & ()-3.10% & ()-3.10%

& ()-3." 10%31) C‘g‘lm(p)oh%t! 6—1?(5.%%3, 1§‘4 gr)rhg’l') %?%eteren@ E:;Bcaxjﬁ(l))oe 25 ang )compound

3b (1.22 g, 1.2eq) was dissolved in DMF 7 ml and the mixture was stirred at

room temperature for 1 hr. The reaction mixture was added to Et20 300 ml

under stirring, then the precipitate was filtered to give .compound 95b (1.33
5 g, yield 94%).

IH-NMR(DMSO-d6) ¢ :1.23(3H,t,J=6.9Hz), 1.51(18H,S), 3.77(3H,9),
4.19(2H,q,J=6.9Hz), 5.61,6.09(2H,ABq,J=15.0Hz), 5.95(1H,dd,J=8.1Hz,5.0Hz),
6.95(2H,d,J=8.7Hz), 7.39(2H,d,J=8.7Hz), 8.01(1H,m), 8.88(1H,d,J=6.6Hz),
8.98(1H,d,J=10.8Hz), 9.67(1H,d,J=8.1Hz), 12.59(1H,S)

10 IR(Nujol)cm-1:1785,1708,1680,1540,1515
(2) Compound 95b (1.31 g, 1.25 mmol) was dissolved in CH2Clz2 25 ml and
MeNO:2 8 ml and the mixture was stirred under cooling. Anisole (1.63 ml],
12eq) and 1mol AlCls/MeNO:2 (12.5 ml, 10eq) were added thereto and the
mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into

15  a mixture of 0.25N HCIl 50 ml and Et20 100 ml , then the water layer was
separated, washed with Eta:O 100 ml, and purified with HP-20.
Lyophilization gave compound 96b (0.29 g, yield 31%).

IH-NMR(D:20) 6 :1.31(3H,t,J=7THz), 3.33,3.64(2H,ABq,J=17.9Hz), 3.80(5H,m),
4.33(2H,q,J=7THz), 4.88(2H,m), 5.23(1H,d,J=4.8Hz), 5.86(1H,d,J=4.8Hz),

20  5.65,5.96(2H,ABq,J=14.6Hz), 7.92(1H,dd,J=8.2Hz,6.6Hz), 8.86(1H,d,J=8.2Hz),
8.89(1H,d,J=6.6Hz), 8.92(1H,S)

IR(KBr)em-1:1772,1633,1523,1488,1463

Elementary Analysis as‘ C23H26N1008S2+1.56HCl,4.6H20
calc. :C,37.31; H,5.01;: N,18.92; S,8.66; C1,7.19

25  found: C,37.33; H,4.93; N,18.93; S,8.58; Cl,7.32

Example 24
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10% & ()-3.10% & ()-3.%' ,eE+ 10% & ()-3.10% & ()-3.10%
'10% & ()-3.10% & ()-3.,.0179BeE+ 10% & ()-3.10% & ()-3.10%
'10% & ()-3.10% & ()-3. BOFKPQUaE+ 10% & ()-3." " 19% sy o3
10% & ()-3.10% & ()-3.10% & ()-3.U dipr_2?+ 10% M‘% %100
10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.rtyeE+ 10%

10% &'()-3.'10% & ()-3.10% &'()-3. 10% & ()-3.iM' 10%

10% & ()-3.10% & ()-%L10% & ()-3.10% & ()-3.eE/’ 10%

10% 3% )63 10% .- HN—<\ I”
CONH S /\
+
N
OEt o N _
COOPMB

97b N\/N’\T\OMG
NH-Boc

AlCl,/anisole

> H,N
\ /J\T,CONH
Nj)\/
OEt 0 ;::;
LN N NoMee ne1

NH,

(1) Compound 62 (0.36 g, 1.18 mmol) of Reference Example 26 and compound
3b (1.07 g, 1.2eq) were dissolved in DMF 8 ml and the mixture was stirred at
room temperature for 1.5 hr. The reaction mixture was added to Et20 300 ml

5 under stirring, then the precipitate was filtered to give compound 97b (1.26 g,
yield 100%).

IH-NMR(DOMSO-d6) ¢ :1.23(3H,t,J=6.8Hz), 1.51(18H,S), 38.77(3H,S),
4.20(2H,q,J=6.8Hz), 6.94(2H,d,J=7THz), 7.39(2H,d,J=7THz), 8.0(1H,m),
8.73(1H,m), 8.90(1H,S), 8.98(1H,d,J=8.6Hz), 9.68(1H,d,J=8.4Hz), 12.61(1H,S)

10 IR(Nujol)cm-1:1785,1710,1690,1550,1515
(2) Compound 97b (1.65 g, 1.69 mmol) was dissolved in CH:2Clz 30 ml and
MeNOz 10 ml and the mixture was stirred under cooling. Anisole (2.20 ml,
12eq) and 1lmol AlCla/MeNO:z (16.9 ml, 10eq) were added thereto and the
mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into

15 a mixture of 0.25N HCl 60 ml and Et20 120 ml, then the water layer was
separated, washed with Et2O0 120 ml, and purified with HP-2Q.
Lyophilization gave compound 98b (0.26 g, yield 21%).

IH-NMR(D:0) 6 :1.30(3H,t,J=7THz), 3.33,3.64(2H,ABq,J=18.8Hz), 3.41(3H,S),
3.65(2H, m), 3.14(1H,m), 4.33(2H,q,J=7Hz), 4.89(2H,d,J=THz),

20 5.23(1H,d,J=4.6Hz), 5.67,5.96(2H,ABq,J=14.9Hz), 5.86(1H,d,J=4.6Hz),
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~

l_\vvvvvvv
1

g_w_w_w_wpow_w

10% & ()-3.10% & ()-3.eE/'10% & ()-3.10% & ()-3.' 10%

10% & ()-3.10% & ()-3._2/'10% & ()-3.10% & ()-3.10%

10% & ()-3.10% & ()-3.10% & ()-3. eE/' 10% & ()2 - MAY003

10% & ()-3.10% & ()-3.'10% & ()-3. "(eE/'10% & ()-3.10%
"T10% & ()-3.10% & ()-3.10% & ()-3. (2782 eE/' 10% & ()-3.10%
10% & ()-3.'10% & ():3.10% & ()-3.1KOPRSTZel)10% & ()-3.10%
' 10% 938 K haH=b0001z, 6&Hd); 3. 1QB3 (18, Qu=B:2k80  &g(393nZnBLbSeR)10%

8.91(1H,S)
IR(KBr)em-1:1774,1671,1633,1524,1488,1463

Elementary Analysis as C24H23N1005S2+1.6HCI,4.0H20

5 calc.:C,38.58; H,5.08; N,18.75; S,8.58; Cl,7.59
found: C,38.61; H,5.00; N,18.57; S,8.34; Cl,7.56
Example 25

3b + 64 ——» BocC- HN—<\ /k(co
NH

N #
OEto

+/\

COOPMB
N N N-Boc
99b N

100b

AlCl,/anisole

:7H2.<£ /J\T,CONH

OEt 0

® HC1

(1) Compound 64 (0.96 g,
10 3b(2.89g,

3.17 mmol) of Reference Example 27 and compound
1.2eq) were dissolved in DMF 13 ml and the mixture was stirred at
room temperature for 1 hr. The reaction mixture was added to Et20 500 ml
under stirring, then the precipitate was filtered to give compound 99b (3.36 g,
yield 100%).
IH-NMR(DMSO0-d6)d :1.24(3H,t,J=THz), 1.45(9H,S), 1.50(9H,S), 3.76(3H,S),
15 4.20(2H,q,J=THz), 5.11(1H,d,J=4.2Hz), 5.29(2H,S),
5.56,6.11(2H,ABq,J=14.6Hz), 5.94(1H,dd,J=8.2Hz,4.2Hz), 6.94(2H,d,J=8.6Hz),
7.39(2H,d,J=8.6Hz), 7.95(1H,m), 8.76(1H,d,J=6.4Hz), 9.10(1H,d,J=8.2Hz),
9.18(1H,S), 9.67(1H,d,J=8.2Hz), 12.59(1H,S)
IR(Nujol)cm-1:1785,1710,1665,1545
20  (2) Compound 99b (3.36 g, 3.17 mmol) was dissolved in CH2Cl2 75 ml and
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& ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.10% & ()-3.aE)10% & (10%
& ()-3.'-10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.eE) 10%

& (10% & ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.10% 2 RMAY-ReE) 10%
& ()-3.'10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.10%

& ()-3.dD)10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3.10%

& ()-3.10% & ()-3.10% & ()-3.fH 10% & ()-3.'10% & ()-3.10%

& () -3. 10% Me&id) 353t AR t1f¥ fixdhre(wis S8R elOBderfedoli %% Anisole (4.13 ml,
12eq) and 1mol AlCls/MeNO:2 (31.7 ml, 10eq) were added thereto and the
mixture was stirred at 5°C for 1.5 hr with stirring. The reaction mixture
was poured into a mixture of 0.25N HCIl 130 ml and Et20 260 ml, then the

5 water layer was separated, washed with Et20 260 ml, and purified with HP-20.
Lyophilization gave compound 100b (0.62 g, yield 25%).

IH-NMR(D:20) ¢ :1.30(3H,t,J=7.56Hz), 2.50(4H,m), 3.33(3H,m), 3.70(3H,m),
4.33(2H,q,J=7.5Hz), 5.07(1H,m), 5.23(1H,d,J=4.8Hz),
5.64,5.91(2H,ABq,J=14.7Hz), 5.85(1H,d,J=4.8Hz), 7.89(1H,m)8.85(2H,m),

10 8.98(1H,S)

IR(KBr)cm-1:1773,1670,1616,1524,1460

Elementary Analysis as CasHasN1005S2-1.4HCl,4.3H:0
calc. :C,40.51; H,5.17; N,18.90; S,8.65; Cl,6.70
found: C,40.52; H,5.20; N,18.91; S,8.48; Cl,6.48

15 Example 26

S\N
3¢ + 64——>Boc-HN—<\ | CONH 1
N DV
N, N A N
o G e
g COOPMB [ \ _ﬂ<:——> 5
N N N-Boc
101c N

S~y
H2N~<%,JLW,CONH S
L HAS
o
( coo-

TiCl,/anisole

L ——
-

* HCl
102¢

(1) Compound 64 (0.454 g, 1.5 mmol) of Reference Example 27 and compound
3¢ (1.37 g, 1.2eq) were dissolved in DMF 6 ml and the mixture was stirred at
room temperature for 1 hr. The reaction mixture was added to Et20 300 m],

20  then the precipitate was filtered to give compound 101c (1.64 g, yield 100%).
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& ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.10% & ()-3.25; GWNZaE, 10%
& ()10% & ()-3.'-10% & ()-3.10% & ()-3.10% & ()-3.10%

& ()-3.22~dfu_?,10% 10% & ()-3.10% & ()-3.10% & ()-3.10%

& ()-3.10% & ()-3.10% & ()-3.uvwy{fF, 10% 10% & ()-3.1@4 MAY 2003
& ()-3.10% & ()-3.10% & ()-3.10% & ()-3.'eE 10% 10% & ()-3.10%
& ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.el)10% & ()-3.10%

& ()-3.7 10%: . kMR (Svik®e) & (1 3R%), §4008: 0% 1dufdng- eHh 1Bk )& (10%
4.19(1H,m), 5.12(1H,d,J=4.62), 5.29(2H,S), 5.57,6.10(2H,ABq,J=13.6Hz),
6.93(2H,d,J=9Hz), 7.38(2H,d,J=9Hz), 7.95(1H,m), 8.86(1H,d,J=5.8H2),
9.10(1H,d,J=7.8Hz), 12.68(1H,S)

5 IR(Nujol)em-1:1790,1715,1690,1665,1550
(2) Compound 101c (1.62 g, 1.52 mmol) was dissolved in CH:2Cl: 27 ml and
MeNOz: 14 m! and the mixture was stirred under cooling. Anisole (1.98 ml)
and TiCls (1.67 ml, 10eq) were added thereto and the mixture was stirred at
5°C for 1.5 hr. The reaction mixture was poured into a mixture of 0.25N
10 HCI 80 ml and Et20 160 ml, then the water layer was separated, washed with
Et20 160 ml, and purified with HP-20. Lyophilization gave compound 102¢
(0.35 g, yield 30%).
'H-NMR(D20) & :2.50(4H,m), 3.34(3H,m), 38.70(3H,m), 5.05(1H,m),
5.23(1H,d,J=5Hz), 5.65,5.90(2H,ABq,J=16.6Hz), 5.82(2H,d,J=54.4Hz),
15  5.84(1H,d,J=5Hz), 7.87(1H,dd,J=8.2Hz,6.2Hz), 8.81(1H,d,J=8.2Hz),
8.87(1H,d,J=6.2Hz), 8.99(1H,S)
IR(KBr)cm-1:1774,1674,1616,1525,1460
Elementary Analysis as C24H25N1005S2F+1.56HC1,2.6H:0
calc.: C,40.13; H,4.46; N,19.50; S,8.93; F,2.65; Cl,7.41
20  found: C,40.16; H,4.48; N,19.46; S,7.69; F,2.15; C1,7.18

Example 27
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& ()-3.10% & ()-3.10% & ()-3.'10% & ()-3.10% & ()-3.aF)10% & (10%
'()-3.'"10% & ()-3.10% & ()-3.10% & ()-3.10% & ()-3."-1234ACvUA
| 710% & ()- ,#-10% & ()-10~ 10~ 940~ Y<Z10% & ()-3 710%- Wg 10%5~
S& () - @G KVO [ VU4 Kk 10%& ()-/ s810% & ()-G s810% & ()-G 231

"310% & ()- 1710% & ()- U'[[:vU4 10% & ()-/ O 109%JRU& ()-/ 2 100/<zz&'() /
109& ()-/3 109A0U& ()-/ 109& ()-/{z9vU4 H 109& ()-// p 109& ()-//

1098 ()-//11U 10%& () -/ { 10% ()-/ 100@Z& ()-/&}\;vUs F 10%& ()-/

10% & ()-/pQ 10% 7N/ 109& ()-/ 109%z& ()-/ "1 109m& ()-/Ko|[;vU4d

10% & ()-// Borydy )}@(/tr&';s) I 109R& ()-/ AQPRTRE ()-/

10038 () -/ 6, ~] <vU4 X Sa SO 10%>m?&-9>$ ()-/ S0

10%m& ()-/ 10%m& ()-/F :bQ%&' [ vU4 0% ( -/- 0
10% & ()-/- 0 10% & ()-P- @ 10%[ T& ()-// 10% & ( 3<Y10%
& ()-- s8f10% & ()-f-! Ns8f LO%AAL CROPMBIOYE () -/ 10 *i 9%a

d& ()-/bA410  yl GLO%H &'()-Q, yl G10% & ()-O yl Gl0% & ()-O 0% & ()-0
#10%! & ()-10 10 |[:A410 y *GLO% & ()-S y *Gl0% & ()-S y#310% & () - 9
L$10%! & () - R ~#10%*! &'() VyI GL0%*! &'() OD|[ A410 P S10%! & ()-

S10%H & ()- K9, $109! & ( 10%H & ()- °  S10%! & ()-

S10%+! & () - Da_‘i_ﬁjﬁib. 00/ 1& () - @#@O%H &'() 109%! & () -

/

F NG —<:>NH * HC1
1044

(1) Compound 64 (0.454 g, 1.5 mmol) of Reference Example 27 and compound
3d (1.51 g, 1.3 eq.) were dissolved in DMF 8 ml and the mixture was stirred at
room temperature for 1.5 hr. The reaction mixture was added to Et20 300 ml
5 under stirring, then the precipitation was filtered to give compound 103d
(1.68 g, yield 100%).
1H-NMR(DMSO-d6) 6 :1.44(9H,S), 1.50(9H,S), 3.77(3H,S), 5.10(1H,d,J=5z),
5.29(2H,S), 5.567,6.12(2H,ABq,J=14.6Hz), 5.95(1H,dd,J=8.6Hz,5Hz),
6.94(2H,d,J=8.6Hz), 7.39(2H,d,J=8.6Hz), 7.96(1H,m), 8.87(1H,d,J=5.8Hz),
16 9.10(1H,d,J=8.6Hz), 9.18(1H,S), 9.74(1H,d,J=8.6Hz), 12.62(1H,S)
IR(Nujol)em-1:1790,1719,1695,1680,1665,1555,1540,1519
(2) Compound 103d (1.66 g, 1.54 mmol) was dissolved in CH2Clz 27 ml and
MeNO:2 14 ml and the mixture was stirred under cooling. Anisole (2.01 ml,
12eq) and TiCls (1.69 ml, 10eq) were added thereto and the mixture was
15  stirred at 5°C for 1.5 hr. The reaction mixture was poured into a mixture of
0.25N HCl 80 ml! and Et20 160 ml, then the water layer was separated,
washed with Et2O 160 ml, and purified with HP-20. Lyophilization gave
compound 104d (0.35 g, yield 29%).
IH-NMR(D:0) ¢ :2.50(4H,m), 3.35(3H,m), 3.69(3H,m), 5.25(1H,d,J=4.6Hz),
20  5.71,5.94(2H,ABq,J=14.8Hz), 5.87(1H,d,J=4.6Hz), 7.89(1H,dd,J=8.2Hz,6.4Hz),
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S10% & ()-  S10% & ()-|[:A410 @10% & ()-t! LlO%H& () t!

\#@L0%! & ()- O\#@0%! & ()- \#@O0%! & ()- \#@O0%' & ()-,|[:A410

fLS109%! & ()- POfLS10%! & ()- fLS10%! & ()- fLS10%! & ()- fk?l% @3()
L10%! & ()-t!,1; HO a|[: A410 fLS10%! & ()- fLS10%! & ()- f X

fLS10%! & ()- PfLSI0%! & ()- PfLS109%! & ()-apt|[:A410  SL0% & ()-s
S10%H & ()-s S10%H & ()-s S10%H & ()-s N S10% & ()-s S10% & ()-s|[: A410
S10% & () -§sRUCL LSS, SHIYWHA 136 SHOSDOOME ) - 0S10%! & () - s

FS109%! & ()-s#3=|[: A410  Y@O0%! & ()- YQA0%! & ()- Y@O0%! & ()-

8Y@ 0% & ()IR(NBLNSH&TTY, -16/V@®%15&4 QL6E@KR\ [ A410 | 10% & ()-

qY@LO%! & 8PY@LO%! & o & AOY@L0%! Y@LOY& : A410
iale%H& (§ )5 leylfé}%nY&‘\ @/E %I/ 10(3(%1%0&6%(1)48}?@10%% - l[
109%! & () - y10%- %1 & ol & ()- f 10%H&
Oy10%! & ()°a {llgfig&l %I‘}% Mo dp s}’%% { ALY ?%/%QJ#K 2(12)%Hé ()-v 0
021001 & () Q428 QY& . )i, 4\4)231@?/@;&4%«3 ¥8,G%8:26) €13;2H ¢} | ; A410

&10% & () - ;2910041 & ()-0+ 210% & ()- 0+ 21001 & ()-  + 2109 & ()-
K'2109%! & (Bxample: 2410 $109%! & () #910%! & ()- #910%! & () -

#910%! & () - #910%H& () &100 & ()- />CNM| [ A410  Y$10% & ()- 0$10%

& ()- Y$1o<y & (% % $10%! & ()- 0%$10% & ()- ~qv}[M10 108 8
108 8 108 0°7<8 QUk&._ () - & 6f #10%83&' ()-e $10%! & () -

0$10% & ()- &(02|[ |vr>10 108 0‘1710/0H&( 109 &) - @ 6810%! & () -
6810%1 & ()- " 610%! & ()- #10%! &NJ- . 108 83 &@0%! & () M
33 &@O0%! & () Me p3 &@L0%! & ()- C&@oo & &@ocy 1& ()-

| 710%! & ()- gnmsw [: MP10 108 "3 &@O%H& () - MO ~‘?7‘H,(2 w?
&@L0%! &'()-M 3 &@0%! & ()-M "3 &@O0%!&s()-M 3 Ff MP10

108 1,10% & ()-T I, 10%! & ()-Te F10%! & ()- F10%! & ()-WF , 10%! & () -
6{1096 & ()-2;R/[; M°10 108 | S’I.O%l-l&() TPI,10%! & ()-Te |,109%! & ()-T

|, 10%! & ()- Il¢1,32[£):%bb8é(% T_g{ %! & () TR] dp| [ : MP10 108 xe[ 10%@& () -
X6[ 10%! & (7€ IYIOUTE N | OfV ) - T L1096 & ()-T 1, 10%! & ()-ThL, 1
f10%@& ()-M f10%@& ()-M f10%@ IVD () 00/@() IVD

f10%@& ()-M f10%@& ()- MDhLO1 f 108 f L0%@ (

f109%@& ()-M f10%@& ()-M f10%@& (P EMPflO 1 f10% ) I\/D(

f 10%@& ()-M f10%@& ()-M f10%a& ()- M flo%@”() DUE:

f109%@ () - MDqUo+1 f10% f 10%@ ()- M1 f 10% () - VoR \/

(1) Compound 66 (0.41 g, 1.42 mmol) of Reference Example 28 and compound
3b (1.29 g, 1.2eq) were dissolved in DMF 10 ml and the mixture was stirred at
10  room temperature for 1.5 hr. The reaction mixture was added to Et20 300 ml
under stirring, then the precipitate was filtered to give compound 105b (1.38 g,
yield 93%).
1H-NMR(DMSO0-d6) & :1.23(3H,t,J=7THz), 1.38(9H,S), 1.50(1H,S), 3.77(3H,S),
4.19(2H,q,J=THz), 5.09(1H,d,J=5.2H2), 5.57,6.10(2H,ABq,J=14.6Hz),
15  5.94(1H,dd,J=8.2Hz,4.6Hz), 6.94(2H,d,J=8.6Hz), 7.39(2H,d,J=8.6Hz),
7.95(1H,m), 8.86(1H,d,J=6.2Hz), 9.08(1H,d,J=8.2Hz), 9.68(1H,d,J=8.2Hz),
12.6(1H,S)
IR(Nujol)cm-1:1790,1715,1680,1550,1520
(2) Compound 105b (1.36 g, 1.3 mmol) was dissolved in CH:Cl2 24 ml and
20 MeNO:28 m! and the mixture was stirred under cooling. Anisole (1.69 ml,

12eq) and 1mol AlCls/MeNO2 (13 ml, 10eq) were added thereto and the mixture
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f 109488 () - MDSWsJ{c f10%G& ()-MOVZ>+1 f10% f 10%@&' ()- M
5WBJ{c f10%@& ()-M f10%a& ()-M f10%3& ()-Mt>+1 f109BWEI{c-
f1094a& ()-M f10%@& ()-M f10%@& ()-M f10%@&' (2 7MUANT2003f
f 109408 ()-M f10%@& ()-M f10%@& ()-M f10%@&&' ()- M
f 109408 ()-MOVV: 41 f f10%@& ()-M f10%@& ()-M f10%a& ()-M
f10%@& () - MDSWBJI{cvZ>41 f f10%@& ()-M f10%& () -
aYedfread fakOFEEE 163 - IMB hA 0%&e (denMiod ik thiréd 1094000} e MIBMBA{ C-
f 109408 ()-MD- f10%@& ()-M f10%a& ()-M tX41 f f10%@&' ()-
ifthesaE Q.)25N0H0=115)@/@1 (a)ldlvBtomo@@m( ) M0 thd GO4GRY (Iny & was
rrR641 f f10%@& ()-M& f 10% I\/DflOfV@L(I) M f 10% 3"\/0
MEDREIERE! #SRSHES 4 17ith 118b % with  HP-20.

%ﬁ%ﬁ&ﬁ%&ﬁ%&?@@%%“w%*c} 5’:6‘3&4() o

SSS%SSSSSS

_NDH-WEE%?JG) 1 Tl0%GR 4030, SIAYEE () -3V, B BUUE B q, YR17.6H2),

5.23(1H,d,J=4.6Hz),
.8Hz,6.4Hz),

5.64,5.91(2H,ABq,J=15.4H2),
8.80(1H,d,J=7.8H2),

5.86(1H,d,J=4.6Hz),
7.90(1H,dd,J=7 8.86(1H,d,J=6.4Hz),
8.89(1H,S)

IR(KBr)em-1:1773,1670,1616,1524,1487,1463,1450

Elementary Analysis as C24H25N1005S2+1.6HCI,4.6H20
cale. :C,38.95; H,5.02; N,18.93; 5,8.67; Cl,7.67

found: C,38.92; H,5.08; N,18.65; S,8.33; Cl,7.55

Example 29
71
3c—> Boc-HN \
CONH l PMB Boc
I | + | i
Z N\ \Me
F COOPMB N=CHw~NMe,
107¢
62%H S0, /ACOH
» H N
);QV \
NS
108¢ N

H,S0,

(1) Cmpound 3¢ (19.1 g, 25 mmol) and compound 71 (14.4 g, 1.2eq) of Reference
Example 31 were dissolved in DMF 40 ml and the mixture was stirred at room
temperature for 2.5 hr, The reaction mixture was poured into 5% brine, then
the precipitate was filtered, dried, and washed with AcOEt to give compound
107c (27.4 g, yield 96%).
IH-NMR(DMSO-d6) & :1.32(9H,S), 1.51(9H,S),

2.71(3H,S), 2.89(3H,S),
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10 4%0@01%42&%‘%’%1 \'%vioc %@/ﬁi’@ {%1

- o 2MDsf 100
J{%?m( ol Mi g,g ﬁgog/@ ())f I\/D(L{(@? OV&JP() Sipbligspd=-8H),

"L TOUGE () -ND 10U (| -ND_ 108 ()N 1 TOOE: (- Nor B )
r
11(1-@/@?45;411@@ floty@f(g‘i(l%l Ms@@é’) MD f 1G9%EE2K)d, DS WElz)

R AT TR RS )

f10%@& ()-M f10%a&& () -
10%& ()-M f10%@& ()- M
, 8.2mmol) in AcOH 18 ml was added to

M f
MD f
MD
MD
M f
MD f
M&o
MD5
M) 2
MD
M8
D
MD

M2 Whsb atidn pfcompound 107¢ (9.99 ¢
62% H2SO4 42 ml under keeping the reaction temperature at 5°C. After
stirring at 5°C for 1 hr, the reaction mixture was poured into i-PrOH, then
the precipitate was filtered and dried under reduced pressure. The obtained
precipitate was purified with HP-20 and crystallized from dil. H2SOs to give
compound 108c (1.90
IH-NMR(D:0) o)

3.30,3.64(2H,ABq,J=18.3Hz),

g, yield 27%) as 1 sulfate + 8-hydrate crystals.

:2.42(2H,m), 2.73(3H,S),
.4H7z),
5.82(2H,d,J=54.6Hz),

8.80(1H,d,J=8.2Hz),

3.17(2H,t,J=7.6Hz),
5.25(1H,d,J=4.8Hz),
5.86(4.8Hz),

4.62(2H,t,J=T7
5.70,5.91(2H,ABq,J=13.0Hz),
7.87(1H,dd,J=8.2Hz,6.4Hz),
8.88(1H,S)

IR(Nujol)§ :1774,1720,1679,1631,1577,1529,1495,1463,1417

Elementary Analysis as C23H2sN1005S2F 1.0 H2S04-8.2 H20 (calculated

8.83(1H,d,J=6.4Hz),

water content: 17.02%)
cale. :C,32.48; H,5.14; N,16.47; §,11.31; F,2.23

found: C,32.57; H,5.00; N,16.49; S,11.31; F,2.22

(3) An aqueous solution (45 ml) of the 8-hydrate crystal (31.7 g) obtained above
(2) was subjected to HP-20 chromato with 0.001N HCI aq., and the eluted
solution was mixed with poly(4-vinylpyridine) resin to adjust the pH to 4,
then which was filtered. The filtrate was concentrated under reduced
pressure up t0100 g, which was stirred under ice-cooling, then 2N H:SOq
was added thereto so as to adjust the pH to 1.5, whereby crystals were
precipitated. After allowing to stand over night, the crystal was filtered,
washed with cooled H2:O and cooled H:0-EtOH successively, and dried

under reduced pressure to give 1 sulfate + 7-hydrate crystal of compound 108¢
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109G ()-M f10%a& ()-M f10%a& ()- MD5WSI{ cEH JKLMyU, 1 f
0 f10%a& ()- MO f10%E& ()- MD5VBJI{c f10%@& ()- M7 MAY 2003
NNOPQRsz>,1f f10%@& ()- MD5WJI{c f10%@& ()-M T 10%a& () -
10%@&' () - MSTUWWZpT, 1 f f109%@& f10%@& ()- M f10%@& () - MD
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f10%@& ()- M f10%@& ()-M f10%a& ()- MD5WBI{c- f10%a& ()- M f10%a& ()- MOML, 1
f 109@& ()- MOSWBJI{c f10%@& ()-MD f10%@& ()- M f10%E& ()- ( f 10%@ () - MDcC, 1
f10%@ f 10%@& ()-M f10%@ ()- M f100%a ()-M f10%a ()- M & L0MER20 - M
f10%@& ()-MONN., 1 f10%@& ()-M f10 ty@z() MD f10%@& ()-M f10%@& () - M
f10%@& ()- MOSVSI{ ckQ 1 f 10%@& ()- M f 10%@& ()- MD) f10%@& ()-MD f10%@& () - MD
f10%@& ()-M f10%@& ()-M f10%@& ()-M rR2/1 f10%@& ()- M f10%&& () - M
f109%@& () - M4 fz10%@& () - MD f10%@& ()- MOSWSI{crV:/1 f10%g& ()-M

£ 1096 ()- MOSVBI{C f10%a& ()-MD f10%G ()-M f 10%G ()- MO#9&+ 5¢C/ 1 f

f 109 () - MY alti084@Re ¢ (KD: 11088 (Galwn 151DUER () - M( f10%@&' () - MD

f109%@& () - I\/05678 . =yV6/ 1 1 1094G () -ND 100G ()-MD f L0%GE (g MD

f 10%@& () - Mbbe i 3oagsiqny PM’?SW%& QACE:( raty grysidoigehorovas WedlieAr 100@: () - M
MD

f10%a& () - I\/Dw‘%g%() MD flO‘V@L ()-MIPUX[\"cC 1 f10%@& flO‘V@L'()-
f 109k () - Ll_O_Z@L.U_l’-\/Il\)/D
f 1098 () - NDalRf @ pgnML/ 1 If 10‘V (2-3\/0 f1109® () f 10%@&' ()- M
f10%@& () - NDS5V@Hpc fLO0%@R2() - MDqryen| mNt/ 1253 0%d& () - MD f 10%@& () - MOSWBJI{ c
f10%@ ()-MD TaQ@¥a [) - Mas 24.20 268
11.58 290 24.68 170
13.82 288 25.12 360
14.26 242 26.26 475
15.84 572 27.56 318
19.40 338 28.68 302
20.22 215 29.90 555
20.40 222 38.40 388
21.20 272
5 2 0 =diffraction angle (unit: degree) , I =intensity
(measuring condition) Tube:Cu; Voltage:40KV; Current:40mA;
Scanning :3.0 ° /min;  Step:0.02 ° ;  Sampling angle:5 ° ;Termination
angle:40°

The above 1 sulfate-7 hydrate crystal, i.e., compound 108¢-2, has an

10 inclination to become stable as 4- to 5-hydrate (calculated water content:
9.30~11.36% ) upon dehydration. The crystals of 4- to 7-hydrate are
deemed to show main peaks of the same diffraction pattern (26) as above,
provided that the intensity (I) may be varied depending on the water content.

The storage stability of vial preparations containing each crystal was examined to

15  resultin the order of stability: 4- to 5-hydrate > 7-hydrate > 8-hydrate.

Example 30
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S5_

62%H,S0,/ACOH_

108¢c (
1) Compound 3¢ (19.1 g, 25 mmol) of Reference Example 32 and compound 72
(13.2 g, 1eq) were dissolved in DMF 40 ml and the mixture was stirred at room
temperature for 17 hr. The reaction mixture was poured into
diisopropylether, then the precipitated oily product was separated and dried
under reduced pressure to give compound 109¢ (34.4 g, yield 100%).
1H-NMR(DMSO-d6) ¢ :1.38(18H,S), 1.51(9H,S), 2.78(3H,S), 2.95(3H,S),
3.08(3H,S), 3.76(3H,S), 5.21(5H,m), 5.82(2H,d,J=55.6Hz), 5.95(1H,m),
6.95(2H,d,J=8Hz), 7.38(2H,d,J=8Hz), 7.73(1H,m), 8.24(1H,m), 8.49(1H,m)
IR(CHCls)cm-1:1775,1720,1770,1640,1550,1520,1400
(2) The same procedure as that of Example 29(2), using compound 109¢ (9.7 g
8.2 mmol), AcOH 18 ml, and 62% H2SOs 42ml, gave the above compound 108¢

(1.93 g, yield 28%).

Example 31
H -
2N \\ I
CONH
JY PrOENY Gk
+
N
e L v
F COOPMB N=CH~~NHe,
3¢ 110¢
62%H,S0, /AcOH
> 108c

(1) Compound 3¢’ (25.6 g, 38.7 mmol) and compound 71 (22.3 g, 1.2eq) of

Reference Example 31 were dissolved in dimethylacetoamide 50ml and the
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f10%@& ()-M f10%@& ()-M f10%a& ()-M f10%&& ()- MOSWBI{cWZ_def gi ML, 1

f 109%4@&' () - MOM f 10%@& () - MO5WBJI{c% f 10%@&' () - MD f 10U () MD

f 10%@8 () - MDgi mquzcC, 1 f10%@ f 10%@& ()- M f10%@& ()- M f 102G MAY- 303
f10%@& ()-M f10%@& ()-M f10%@& ()-Mz{|nN2,1 f10%a& ()-M f10%a& ()- M
f10%a& ()-M f10%@& ()-M f10%&&' ()- MD5WsJI{cvV6, 1 f10%a&& ()- M floo/@ ()-M
f 10%@8 ()- MO5SWBJI{c- f10%@& ()-M f10%@& ()-Mc-, 15WbJ{cf f10%@& () -

f109%@& () - Wlitl@%/@as(s)tlﬂ\@dfa%qg@f t@)nlMaﬂcuijOi@% (thpﬁ@-@%ok%?@ré )-M

f 10%@& () - MOf 0%@ ()-M 1

f 109 () - I\@a@jnBﬁEecf ﬂﬂ%/@h(t)fl Mﬂatﬁﬂe()ﬁfi@ctl@ pi\d}uhw%@as(mmmgm

f 10%@& ()-M f10%@& ()- Mc 815V\$J£/wj10fy@ ()-M f10%@&& ()-M flofy@ ()-M
f 10%@ () - MPTRAQY 1{%&%15&1@ 6X-)-MD f10%@& ()-M f10%@ ()

f 10940’ VD, 0 0%

f Lovige: ()- w%@%@b@ Dordes (Y END VT SEE Bk DS G 1o t3E

f 10%4@& {c fa %

f 10940 8 %lb@m J{c flg%a () J%/DW@KO%})@L’\?)JOI%/D Owé%(lﬂﬁlflﬁ&)() ND

f 109%@& () - MD.2pBH,m)f 10Y@EE6A(BHM),f 10%@B GFE, M), f 10B@BEN M)  7.20(1H,m),
7.37(4H,d,J=8.7Hz), 7.78(1H,m), 8.18(2H,m), 9.79(1H,d,J=8.3Hz)

IR(CHCl3)em-1:1785,1720,1685,1640,1620,1520,1400

(2) The same procedure as carried out in compound 110c (4.58 g, 4.1 mmol),
10 AcOH 9 ml and 62% H2S04 21ml, gave compound 108c (1.70 g, yield 49%).

Example 32

3¢t + 72 —=H,N \ CONH
I BOC Boc
+ |
/

F COOPMB N=CH»v“vNMe,

1llc

62%H,50,/AcOH

108c
(1) Compound 3¢’ (18.15 g, 27.4 mmol) and compound 72 (13.1 g, 1l.1leq) of

Reference Example 32 were dissolved in dimethylacetamide 40 ml and the
15 mixture was stirred at room temperature for 17 hr. The reaction mixture
was poured in 5% brine and the precipitate was filtered to give compound 111c¢
(30.8 g, yield 100%).
IH-NMR(DMSO-d6) ¢ :1.39(18H,S), 1.69(2H,m), 2.79(3H,S), 9.25(3H,S),
3.08(3H,S), 3.76(3H,S), 56.24(5H,m), 5.77(2H,d,J=55.5Hz), 5.91(2H,m),
20  6.95(2H,d,J=8.6Hz), 7.38(2H,d,J=8.6Hz), 7.74(1H,S), 8.22(2H,m), 8.50(1H,m)
IR(CHCla)em-1:1790,1695,1645,1520,1400
(2) The same procedure as that of Example 29(2), using compound 111c (9.00 g,
8.2 mmol), AcOH 18 ml, and 62% H2S0O, 42 ml, gave the above compound 108¢c
(3.70 g, yield 53%).
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MD f 109%@& () - MD: >?@BCo901 5V\$J{C 10%@& ()- M f 189 @Jﬁ%

MD f10%@& ()-M f10%@& ()- MOCEGIKLMNgK/ 1 f 10%@& () -

MD f10%@& ()- MD& f 10%@& ()- MD& f 10%@&' ()- MD f LO%@E () MD
I\@wgggyggry\l 2/ 1 f10%@& ()-M f10%@& ()-M f10%a& () -

MD f 10%@&' ()- MOSWSJI{c) cefgki M /1 f10%@& ()- M

- MDSVIBJI{ c% f 10%@ () - MI~LO%@ () - M f 10%@ () - Mknpqr sukK/ 1

—
K

5
0Y@E' (73- MD—h &
u
5

- Muvwx{rR2/ 1 f10%@& ty ¢ OV D flocy "y MBf 10%@&: () - MO
-MD5WsJI{cnML/ 1 f10%@&' ()- Ml f 10%@& ‘ - MO5WBJIT ©
-MD f109%@% ()-MDR6/ 1 f 10%a8~() - MDAV - %()-ND
-M f10%@ ()-M_2/ 1 f flo%é )M f(ﬁ(}@é) f 10%@ ()
-MD f10%@ ()-M f10%@ ()-MnN. /1 f1 M @Q%@,wwo
-MD f10%@& ()-MD f10%a& ()- KD5WEI{cqQl/ 1 f 10%@& () f 109 () - MD
1l12c
62%HZSO4/ACOH 108
- o}

(1) To a solution of compound 73 (502 mg, 1lmmol) of Reference Example 33 in
dimethylacetamide 1.2 ml, was added a solution of compound 3¢’ (662 mg, leq)
in dimethylacetamide 1.2 ml and the mixture was stirred at room temperature
for 8 hr. The reaction mixture was poured in 5% brine, then the precipitate
was filtered and dried to give compound 112¢ (1.11 g, yield 95%).

IH-NMR(DMSO-d6) & :1.28(9H,S), 2.70(3H,S), 2.90(3H,S),
3.76(3H,S), 5.15(1H,d,J=4.8Hz),.5.20(3H,m), 5.57(3H,m), 5.78(2H,d,J=55.2Hz),

6.94(2H,d,J=8.4Hz), 7.39(13H,m),

3.05(3H,S),

5.92(1H,dd,J=8.4Hz,4.8Hz), 7.20 ~
7.70(1H,m), 8.23(2H,m), 8.43(1H,S)
IR(CHCls)cm-1:1780,1675,1635,1605,1510
(2) The same procedure as carried out in Example29(2), using compound 112¢
(2.63 g, 2.25 mmol), AcOH 5.2 ml, and 62% H2SO4 16g, gave the above
compound 108c (0.96 g, yield 50%).
Example 34

A variety of compound (I) was further synthesized according to the above
general method (2). The structure of compound (I) and the aforementioned
synthesis methods A to F of compound (IV), a material for the 3-sicde chain, are

shown in Table 1, with the NMR, IR, and Elementary Analysis in Tables 2 to 4.
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f 109%4@% () - MOMBWBI{c f10%@& ()- M f10%a& ()-MOU9/ 1 f10%@& ()- MD5WBJI{ c-
f109@& ()-M f10%a& ()-M f10%@& ()-M f10%@& ()- MI LO1 flocy@ (May Mdg3
f 1094 ()-M f10%@& ()-M f10%@& ()-M f10%@& ()-M f10%@& () -
f 10%@& () - MOr R201 f 10%@& ()- M) f 10%@& ()-M f 10%@& ()- M f 10%@ ()-M
f 109@& ()- MD5WsJI{ci M O1 f10%@& ()-M f10%a& ()- MD5WSI{c f10%K ()-IVD
f 109@& ()Irbleflrotia®’ ()-M #' ,- ) 05WsJ{c f10%@& ()-M f10%@& () -
F 1098 () - NbulpbQREH!)( klmﬂliwo/@:@ Qﬁ@n&d&@gl\dmfééfﬁﬁc{&dfﬂm () MD
flO(y(@Ll ()- v, v v“' \yv B¢ (', O€ (vw ) |vu
f 10%@&: () -|M pbodof &
f 109@& () - ¢ M ahp: 0 A 0%GR' () - MD chydl
f 1006 () - ( M) f 109 10% )
f109%@& () - }ll\/D&fl @()%ﬁmﬁm Y )-I\/&
floo/@'()-l\/[)tuvvw} 65f1f100/@() M f 1O%G I\/Dfloo/@ ) - MD
f 109 () -|M0 Z10%@k (N MOSVSEEEE, 5 f (9)%GaECH-MWHHI Vv (¢ - ME f 1@ () - M
f 1094 ()-|MD f10%@k ()-MD f10%@& ()-M f10%@& ()-MOmML, 5 f 10p4@& () - MD
f109%@ ()-|MD £15%@k (N MSVSHe G f L0%@H) NPISGOXMEE () - 9d 5 f %@
213b N Et CH,C(Me),NH, H B
214b N Et (CH,),NHMe H C
214c N CH,F (CH,),NHMe H C
CH (CH,),NH(CH,)
218d | N cHF ososg 1 £
CH
216d N _CH:F (CH,),NH(CH,),0H H E
216b CH Et (CH,),NH(CH,),0H H E
216g N H (CH,),NH(CH,),0H H E
220b N Et H Me D
221b N Et (CH,),NH, Me C
221c N CH,F (CH,),NH, Me C
H
2 | N g (CHp,NH, Me C
221a N Me (CH,),NH, Me C
222b N Et (CH,),NHMe Me C
222¢ N CH,F (CHp,NHMe Me C
(CHp,NH
223¢ N CH,F {(CH 7)320H Me C
224b N Et (CH,),NHMe Me A
224c N CH,F (CH,),NHMe Me C
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f10%@& ()-M f10%a& ()-M f10%a& ()-M f10%& ()-M f10%& ()-M
f109%@% ()-Mi M, 5 f10%@ ()-M f10%@& ()- IVDSV\$J{C f 109438 (){gowlg@ ()-M
f 1098 ()-McC, 5 f10%@ f 10%@' ()- M f10%@& ()-M f10%a& () ()-
f 109 ()-M f10%@& ()-MOnM, 5 f10%@& ()- M f10%@& ()- M f10%@&& () - I\/DSV\$J{C
f109%@% ()-M f10%@& ()-McC,5 f10%@f 10%@& ()- M f10%a& ()-M f10%a& () -
f 1094@8 () (Veplf 1096 ()- M f10%@ ()-M) mM, 5 f10%@& ()- M flocy@ ()-M
f10%@ ()-M f10%@ ()- MSWEI{c f10%E ()- I\/D nR2, 5 flocy@ ()
f 109 () - pMBSWh3{e BB o e B .:; &
f 10942 () - 0%@y ( f10%@ ()-M f1GMAR () - R5 el
f 1094 () - : $J{c f10%a& ()-M flm () MD_f 10%@g' Side qbpin
f 10948 () - @ ()-M f10%g&. ()- M QL, 5W f cy@:( -MD
f10%@ () - a (Nw f1 ()- M 21 0 UGB! () QuX] abcIC, 5
f 109 () - floo/@ ()-M f10%@& () - IVD f 1094 () - |vo
f 109%@&' () -IMAgZicbparsgld 5 f 10%@ () - M0 (CHIASETVDe- M0 f 10B48 () {MD C
f 1094 ()-|MD f10%@% ()-M f10%@ ()-M f10%@& ()-Mdstuvyz{rV{/5 f10
f 10%@ () -(MGy90, N CH,F (CH,),NHMe Et C

227c N CH,F (CH,),NHMe CF, C

231b N Et H OH D

232b N Et H NH, C

233b N Et H (CH,),NH, D

234b N - Et Me (CH,),NH, E

234c N CH,F Me (CH,),NH, E

240b N Et (CH,),0H H A

240c N CH,F (CH,),0H H A

241b N Et CHF, H A

241c N CH,F CHF, H A

241g N H CHF, H A

242b N Et CH,CH=CH, H A

242¢ N CH,F CH,CH=CH, H A

243b N Et CH,OMe H A

244b N Et (CH,),Cl H A
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f 109%@8 ()- MO f10%@& ()- M f10%@& ()- M f10%@& () - MOSWSI{c{|}~vZ: /5 f10
f10%@& ()-MD f10%@& ()-M f10%@& ()- M5SWSJI{c- f10%a& ()- M f10%eE () MDhL, 5
f10%@& ()-MD f10%@& ()- M f10%G& ()-MD f10%@& ()- M f10%G& () 2NDuA

£ 109 ()- D f 10%G () - NDR6. 5 f 10%GE () - MOSVBI{C f LO%GE () - ND°T 100G D) - MD
f109%@& ()-M f10%@& ()-M_?,5 f f10%@& ()- M f10%G& ()- M f10%a& () - MD
f109%@& () {Mblef 109@% ()- M0 f 109%@& () - MOmM , 5 f 109%@& () - M f 10%@&’ () - MD
f10% ()-MOSWSI{c f10%@k ()-MD f10%GK ()-MDI -5 flocy@ () - NSV ¢

f 10%@&’ () - BHER—A—M B @ ()-\D
f 10%@ () - '-- 5
f109%@& () - ab 05 < dagin( ) | MOKK, 5
f 109%@& () flocy@( “MD flocy@ ()-MD flocy@ () ) flocy@ T VD flocy '()-IVD
f 109%@& () -V 1 f 10%@8:. V@& (3 MD |f 109 () -

f 10948 ()-M)%F{ gi floo/gftloo/@ (‘W‘ 1—%3@ ()H\/D fll0v@ () - %
f10%@& ()-IM0 f10%@& ()-MD f10%@& () - MOgl, 55\J{c f10%@& () - M f10%@& ()- MD
246b" | N Et Me H c
250b | N Et T H A

NH
250c | N CH,F T, H A
251b | N Et 3“(;) H A
H1
252b N Et ZN) H E
CH=NH
253b N Et ZN) H E
C(Me)=NH
254b N Et ZN) H E
Me
255¢ N CH,F  -R4-R5-=-(CH,),NMe)- F

(*1) R3 is p—Me for N*,
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-jO0 108 & ()-j0 109 & ()-jO0 10% & ()-j0*-48<>@?0@ 10%
-j0 10% & ()-j0 10%&() 10 108 & ()-jO0 109 & ()-]

- O@BESKOT_?20@ 10% & ()-j0 10%& ()-j0 10% & ?)Zjvé‘Y 2003
-JO 109 & ()-j0 10%&() jJOTX[~ be_?20@ 10% 109 & ()-j0

-]

0 10%& ()-j0 10%& ()-jO 104 & ()-j0 10% & ()-j Oehkngsu_?0@
& i dgdrne0% & ()-jO 109 & ()-jO 10%& ()-jO 10%& ()-j0
ATOe  10% 10%&() jO 10%& ()-j0 10%& ()-j0

-]
-j0 10% &'h(a)mjrﬁmal@%&l(o)chGﬁiM@'atlde@MI@ﬁ&ﬂc%n(ﬁoujnﬁ (1)19%1&36) jo
-jO 10%& ()-j0 10%& ()-]0 10%& ()-j0_@ L{ 10%& ()-]0

- | Ovari@ed i8dctyrip Ovasldee 8 (ded phkH@rghf dllum%I&éf(h)od] 0 The0¥s8lt(is-j O
_jo 10%&(% 10 10%& ()10 10%& ()10 2@ L{ 10%& ()-]0
- cehormoanel ¢hlej  Aposiaregeejmppoogly: waexmeremw&pmn jo 2@ L{

]

-]

&y,dl@ %l{)rl@t; (b%Oﬂ)Oféésgrxggd]m JP&%@{&M{ )Hbg 47 t}gﬁ)ﬂcefo(s)ehs sulfate
(CFSL) described in JP(A) Kokai HO7-196665 and W097/41128, compound A
of which 3-side chain is a type of imidazo[4,5-c]pyridiniummethyl, and
vancomycin. In the table, “Ex5-3” , for example, represents the end
compound of the present invention obtained in Example 5-3, and the others

are similarly expressed.
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108 & ()-j0 10%W& ()-jO 10%M& ()-jO0 109 & ()-jO0 109 & ()-j0
108 & ()-j0 ?2@ L{ 10%& ()-j0 104 & ()-j0 10 & ()-jO0 10% & ()-jO
104 & ()-j0 1094 & ()-j0 ?@ L{ 10%4& ()-j0 109 & ()-jO %%% '
108 & ()-j0 10%W & ()-jO0 109 & ()-joO'cCar L{ 108 & ()-j0
108 & ()-j0 109 & ()-jO0 10%W& ()-jO 10%M& ()-jO!$(+ 13 ?@ L{
1094 & ()-j 0 ;91@85 Y-jO 10% & ()-j0 10% & ()-j0 109 & ()-jO
109 & () - jOég ? 10%& ()-j0 10%& ()-j0_@ L{ 10%W& ()-jO
109 & ()-j 0="2 104 & ()-jO0 104 & ()-j0 10 & ()-j0 10% & ()-jO
108 & ()-j0 |MI%E))-[ 0 10 ('%‘G‘Fof—tm\l —HEXS200EZADYERBL( ) Aj O VeM
1094 & ()-j0 =0 109 & ()-j0 104 & ()-j0 10% & ()-j0Z[]acghdH+
10% 10% & ()-$&reusBAI & () -j@78 109868 (78] O 0.78090.88 () 0jO0 QBN &7§) - DB
109 & () -j OhmmprsswRy&+ 1098k78( ) -1.58 10 & 1(55- ] 078 10048& (9.7§ 0j3.13 10848& () -j O
108 & ()-] 0 |194@=&'skFa6) O 109M3& (3.r3) OveZb~gGhs 109 & §9-j 025 10 & (313 O
10% & () - EQ)R 0% &R¥F -] 0 108 & {)3-] (62510% 28 ($13 0 50 25 25 313
S.pneumoniae Type! 0025 0025 0025 0025 0025 005 0013 00125 039
Spneumoniae SR16675 078 078 078 039 078 078- 039 039 02
S.mitis SR16376 0.2 0.1 0.2 0.1 0.2 0.2 NT 0.1 0.39
\. Efaecalis SR1004 100 50 50 50 50 25 >100 80
(" Ecoli NIH JC-2 0.1 039 02 02 039 005 005 005
Ecoli SR5028 1.56 313 156 313 313 0.78 078 156
P.viilgaris CN-329 0.39 0.78 0.39 078 0.78 0.2 0025 01
G < Ecloacae ATCC 13047 0.39 0.78 0.78 078 0.78 0.2 02 0.48
Ecloacae SR4321 125 25 125 25 25 6.25 125 125
S.marcescens ATCC 13880 (.1 0.39 0.2 02 0.39 0.1 0.1 0.1
P.aeruginosa SR24 1.56 1.56 313 078 078 0.78 313 078
N P.aeruginosae SR5393 625 625 625 313 313 15 625 313
EDsotmeie 566 792 643 113 371 5.66

mouse/S.aureus SR3637,

(Reference)

CZOP — HzN—( )

c— CONHj;( D VCM — vancomycin
CHZ N

OCH;,

S
HoN—,
CFSL — —glﬁ——CONH j;\/s
N
N o 4 CHz—Vl
OCHa coo N—L—NH,

CH,CH,0H

A —> S~-N O H
HaN—Q V— J;(jl: @/N\/\,NHQ

The result shows that the present compound (I) possesses potent
antibacterial activities against various bacteria including MRSA (e.g., S.aureus

5 SR3626 and S.aureus SR3637) .
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109 & ()-j 0gG+ 10% & ()-j0 10% & ()-jO 10 % & ()-j0 10%& ()-jO
109 & ()-jO 109 & ()-j0 109 & ()-j0_C+ 10% & ( 10%&() j0 10%& ()-j0
109 & ()-jO 10% & ()-jO 10%& ()-jO 10%&() j OgK+ 10%&(87QAAY 2003
109% & ()-jO0 109% & ()-jO0 10% & ()-jO0 10%& ()-j0 10% & ()

109% & ()-jOILO 10% & ()-jO0 10% & ()-jO0 10% & ()-jO 10%&() i 0
10%&'()-1013@%{%&0&) jO 10% & ()-jodC'IL 810/6(&()- 5109 & () -

109% & ()-j O 0% & () -] OvUAB10%  SS10% #- & ()-S SS10% #- & ()- S

#10% x$- & () - 10K 0 7 ’
L oncse () s1osmialbTe GrEAlie & (eabplil BHEF ISy gﬁrl}lz% P%ve an

S109$& () -inj@Midd.: vU4810% qO0s@0%$& ()- hs@0%& ()- 510%<$& () -
S109$& ()- S109$& ()- S10%:& ()-[epu}|[:vU4810% hs10%#& ()-3
| *s10% & ()Ptkplag@0%2$& ()- qs@0%<$& ()- q s@OWS$& () -
hs@O0%& ()-|[vU4810% qs109% ! & ( IOle"/fz#& (fﬁ 3 109 ""& ()-
| X0s10%$&' () - §ow§9w&$@n@yusdé@@c/ﬁ#qlaegl)lnﬁr@r[m W2 CNLE flxllesﬂo%sesmn() 3
Y 310%&' ()-M | s10%& ()-3 q s10%& ()-3 | s10%$& ()-3
le%(x$Y& CPISEESE eku| [ ; vU4810% v0  10%m#n& ()-3 v  10%t& ()-3

“109%t& ()-3 a 10%x$h& ()-3 v 10%nx$nms () -3 10%m#nm8 () - 3u}|[: vU4810%
qs;10%¢&'()- {f " 10%$& ()-3 @ 10%x$q& ()-3 ~10% x$I1 & ()-3
0" 109E#ES (DrcdRistlinll AYsB&Ii)it3=Ov| [ : VUA810% H 6! 10%#& ()-- {$910%$& ()-3
v {109%$& ()- qOY; 10%4& ()- v@; 10%$& ()- vshl0%$& ()- x{m Q08
y#10% @& () - ThelCordPdWidsOPR' the- pr&ieb®UnvehBof) are YELADYRS (Antibacterial

6! 109%X#X&' 8 @10Y%@ @& | Y10Y@ @& | 109 @&
T0%@ @ ) - A5 10E YR TR b o B o dia DRy | F
10%9 @ ()- L 10%G& (): L 10%@@ ()= 10%0@ (- KYL0%@ @ ()-| |[:_Q08

| Z10%@ @& ()-Y 1Z10%@ @& ()-Y F Fl0%@ @ ()- F F10%@ @ () -
109@ @& ()- F 109%@ @ ()- ',|[: Q08 OF 10%@ @ ()-h FPZlO%@@L()-m
Z10%@ @ ()-m Ol Z10%@ @' ()-Y PIZ10%@ @ ()-Y |Z10%@ @& ()-Y

,.15@b|[: Q8 10%@ @& ()-{ 43 10%@ @& ()-" |Z10%@ @& ()-c |21OW@@L() c
| Z10%@ @& ()-c | Z10%@ @ ()-c bku~|[:_Q08 fm 10%@K@ ()-3 qO m 10% & ()- 3
0fm 10% #i & ()-3 10%@ @& ()-{ 010%@ @& ()-{ 10% & ()-{|[;_Q08
Y109@ @ ()-3 plov@ @ ()-. Y10%@ @ ()-m
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KY10%@ @& ()-m Y10%@ @ ()-m #Z 10%@e& ()-_C Q08
Y10%@ @& () - 3Y10%@ @& ()-3Y10%@ @ ()-3Y10%@ @ ()-3Y10%@ @& () - 3Y10%@ @& (
) - 3kK+0Y10%@ @' () - 3Y10%@ @& () - 3Y10%@ @& () - 3YY10%@ @& () - 3Y10‘V%‘ ()-3Y1
0%@ @& () - 3-.079@KK30YY10%@ @' ()-3Y10%@ @& ()-3Y10%@ @& @ 7 Mo @& ()-3
YY10%@ @' () -3AIWK " t\ @YY10%@ @& () - 3%Y10%@ @& () - 3Y10%@ @ () - 3YY10%@
@ ()-3Y10%@ @ () -3 abdgi | m L40YY10%@ @qé ) - 3Y10%@ @ () - 3Y10%@ @& () -3Y10
%@ @' ()-3YYL0%@ @& ()-3nprtv|}dLOOY10% @ ()-3YY10%@ @ ()-3Y10%@ @& ()-3
Y10%@ @& ()-3YL0%@ @& ()-3Y10%@ @& () - 3kK+0Y10%@ @' () - 3Y10%@ @& () - 3Y10%@
@ ()-3Y10%@ @ ()-3Y3Y10%@ @& ()-3Y10%@ @& () - 3kS70Y10%@ @& () - 3YY10%@ @
()-3Y10%@ @: () A3yn0oeh &Rf the B VROu@® @ () - 3kS70Y10%@ @ () - 3YY10%@ @& ()- 3
Y10%@ @& ()-3Y10%@ @& ()-3YY10%@ @& ()-3_G 0Y10%@ @ ()-3YY10%@ @& () - 3Y10%
@@ ()-3Y10%@ @& ()-3YHUD @ @) - 3YL0%d @' ()-3. 2" [:,0Y10% 0"m 10% & () -
Vm 10% & ()-m m 10 () \ym m OE}K&' ()-mM im10% & ()-m Xm 10%h
h& ()-m{Zz9, 0Y10% * L#41 - CRAL0UBLKE () - L#410W V& ()-
L#410%&' ()-!L#4109%H& () - fL#410% & (- d| [ :@oy1o0% R L#4109& ()- {
UL#4109& ()- ~L#410%4 & ()- N L#41006° 8 DLEZM10Y® ()- ,L#410%
& ()-6[ M+ [:-010 Y<Z10% & @)R2 IG+410%[& (X 0% & () - L#410% & () -
L#4109% () - L#410% h & ()-+, -: <Vt bAOlgoOYMLQYs &\Ig® C MLOYM& ()- 6
YMLO% &' ()-6 710% & ()- #@10% & ()-10 10 4F| [ RO10  MLO% i & ()-6
| OMLO%d& ()-6 MLO% i& ()-6 MO0% & ()-6 M d& ()-6
OMLO%&' ()-6F!]|[: A010 ~MLOY& ()-6 "M0% & ()-6 0% & ()-6 [OMLO%&' ()-6
h MY ()-6 {MO% & ()-6G |[:A010 MO% n& ()-6 P M0% & ()-6 dML0%
& ()-6 °MLOYESE%)-6 nOMLO% s& ()-6 MLO% d& ()-6 {Z9A010 M.0%
1 & ()-66 %y i &) ' ()-66! U MLO%&' ()-6 YMLO%G&' ()-6 {MLO%
i& ()-6'j| [M;g\%%&%gwgmgg/g%y%%% [& ()-6 nmOMLO% Xi & ()-6 dML0%
& ()-6 MLOYM R& rf dnobor[WbOSh&d admiRé;| [ 1 AO10  MLO%gPg& ()-6 MLOY UM & ()-6
OMLO% n& ()-6 MLO% |& ()-6 MLO%PQ& ()-6 MIO%WVE ()-6vU410 Qx10% & () -
10% W & () -R%islBydfgehn; dptibfally subs@ld&ofver alk#8e &pfipnally [substitita Q
10% *& ()- 10%\b& ()- Q0% & ()- N10% & ()- z10% b& ()- 10%
T& () - YcBzY8¢loalll: vx10% & ()-- N10% & ()-- 010% b& ()-- 10%Ke& ()--
N 10% & ()-54d .10% ,.i. & () BHIKLMOS| J*10% & ()-Y 10% & ()-Y 10% & ()-Y 10%
& ()-Y Dok (- dejf%?-’fé’% Ry 50-“'6\3/%500&"’(') _ostipap]ly) @%6@‘%{6{) -}‘W%%l by-v
10% & ()-Y 109% &1l) s X 0% & 1)~ %.& () % & )m YA - 10%
& ()-Y 1o%%9‘(‘%“?%)91%%/5%Qﬁeﬁﬂ”s&aipﬁf‘ \?g’ k}ﬁxi‘égé}‘g‘i‘éeﬁéid%"%gau%é%& & ()-Y
10% & () - Y ob@Pmé&11y)subsi0¥ted dnim¥; 10% & ()-Y qUOG 10% & ()-Y 10% & ()-Y M
110% & ()-Y 10% & ()-Y _?*10% & ()-Y

R* is hydrogen, hydroxy, optionally substituted lower alkyl, optionally

substituted lower alkenyl, optionally substituted lower alkoxy, optionally
15  substituted cycloalkyl, optionally substituted cycloalkyl(lower)alkyl or an

optionally substituted N-containing heterocyclic group;

R® is hydrogen, amino, optionally substituted lower alkyl, optionally

substituted lower alkoxy or optionally substituted lower alkylthio, or R* and

RS taken together may form lower alkylene in which an optional hetero atom(s)
20 intervene; and

a wavy line means syn- or anti-isomerism or a mixture thereof, an ester, a

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

2. The compound described in Claim 1 wherein X is N.

3. The compound described in Claim 1 wherein R! is amino.

25 4. The compound described in Claim 1 wherein R® is hydrogen or optionally
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10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y g?*10% & ()-Y 10%
& ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y zZ:?*10% & ()-Y 10%

& ()-Y 10% & ()-Y 10% & ()-Y OMI ] _?*10% & ()-Y 10% & ()-Y 10% BMAY-2003L0%
& ()-Y 10% & ()-Y 10% & ()-Y B?*10% & ()-Y M J10% & ()-Y 10% & ()-Y 10%
& ()-Y dDF10%40% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10%
& ()-Y _D* 0 Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y
z"B&* 10% &17%%%${§%&%§<@6$le10% & ()-Y 10% & ()-Y 10% & ()-Y Ml ]t X*10%
£ ()Y 1008 100héaihodud @l Eelledind Ol (Arnbrd0RSI e MU0 o 0%
& ()-Y "BX*lO%&'()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y M ]
kK+10% &' ()subsli@oe® &ith¥halfgenk ()-Y 10% & ()-Y 10% &' () Y 10% & ()-Y 10%
& ()-Y $z">kK+10%d0% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y M

] $*/ @FJ_?+6.094Dbe gofapownd described in Claim 1 wherein R® is hydrogen.

5 7. The compound described in Claim 1 wherein R* is hydrogen, optionally
substituted lower alkyl or an optionally substituted N-containing heterocyclic
group.

8. The compound described in Claim 7 wherein R* is hydrogen, lower alkyl
optionally substituted with amino, lower alkylamino or hydroxy(lower)
10 alkylamino, or an optionally substituted 4- to 6-membered N-containing

saturated heterocyclic group.

9. The compound described in Claim 1 wherein R® is hydrogen.
10. The compound described in Claim 1 wherein the wavy line means syn-
isomerism.

15 11. The compound described in Claim 1 wherein X is N; R! is amino; R? is

hydrogen or optionally substituted lower alkyl; R?is hydrogen; R* is hydrogen,
optionally substituted lower alkyl or an optionally substituted N-containing
heterocyclic group; R® is hydrogen; and the wavy line means syn-isomerism.

12. The compound described in Claim 11 wherein X is N; R! is amino; R? is

20  hydrogen or lower alkyl optionally substituted with halogen; R® is hydrogen;
R* is bydrogen, lower alkyl optionally substituted with amino, lower
alkylamino or hydroxy(lower)alkylamino, or an optionally substituted 4- to 6-
membered N-containing saturated heterocyclic group; R® is hydrogen; and the
wavy line means syn-isomerism,

25 13. The compound described in Claim 12 wherein X is N; R! is amino; R? is
hydrogen, -CHj, -CH,F, -CH,CH; or -CH,CH,F; R?is hydrogen; R* is hydrogen,
-CH,, -CH,CHj;, -(CH,),CH,, -(CH,);NH,, -(CH,);NHCH,, -(CH,);NH(CH,),0OH,
azetidinyl, pyrrolidinyl or piperidyl; R® is hydrogen; and the wavy line means
syn-isomerism,

30 14. The compound described in Claim 13 wherein X is N; R! is amino; R? is
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10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y JMNOQRUU9?+110%
& ()-Y 10% & ()-Y 10% & ()-Y Ml ]110% & ()-Y RSWrzbcf hL, 10%&;5)?“”1%3
& ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & () -
fguvxy|}1L010% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10% & ()-Y 10%
& ()-Y 10% & ()-Y }U9I L010% & ()-Y Ml ]10% & ()-Y 10%&'() Y 10% & ()-Y

& () v ~oaBIRPT) UBdy oS B ooy R b intdeed, TRty

IL, 10% & v o o
&)Y ki LR Ao oy Lot a v RSl e Yondeils et

& ()-Y 10% &d-)sodhedZé K/ 1 f$10% & ()- 10% & () Y Ml ] 10% &' () 10% &' () Y
nmla{Z9/1 nY (10 & ()- X|Y (108 & ()- Y (108 & ()-Y (109 & () -
(1098 & () - -15¢ ( fd%dcogipopnd-depeyibed in GliM0Y, & Khar@ dcBikitOBY &cfdptable salt
IPS#IlO%&'() GY@O%&'%-.Y ) . ) ..
or hydrate thereof wherein X is N; R' is amino; R? is -CH,F; R® is hydrogen; R*
is -(CH,);NHCHj; R® is hydrogen; and the wavy line means syn-isomerism.
16. The compound described in Claim 15 which is a sulfate or a hydrate
thereof.
17. The compound described in any one of Claims 1 to 16, which shows an
10  antibacterial activity against Gram-positive bacteria including MRSA and
Gram-negative bacteria,
18. The compound described in Claim 17 of which MICg,value against MRSA
is 504 g/ml or less.

19. A method for preparing the compound described in any one of Claims 1 to

15 18, which comprises reacting a compound of the formula(V):

R1——(\ )\)L

wherein R® is a leaving group and the other symbols are the same as defined

above, an ester, or a salt thereof with a compound of the formula(IV):

R3
7 X

Z
T
. )
p-9

)

20 wherein each symbol is the same as defined above, followed by optional

(4]

deprotection,

20. A compound of the formula(IV):
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32. A compound according to Claim 20, wherein R® is hyrdogen; R* is
optionally substituted lower alkyl or optionally substituted N-containing

heterocyclic group; R® is hydrogen.
33. A compound according to Claim 20, wherein R%is hydrogen; R*is lower
alkyl optionally substituted with amino, lower alkylamino,

amino(lower)alkylamino, and/or hydroxy; R® is hydrogen.

34. A compound according to Claim 20, wherein R® is hydrogen; R* is lower

alky! optionally substituted with amino or lower alkylamino; R® is hydrogen.

35. A compound according to Claim 20, wherein R? is hydrogen; R* is -
(CH2)sNHy, -(CH2)sNHCH3, or -CH,CH(NH,)CH3; R® is hydrogen.
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