DESCRI PTI ON HETEROCYCLI C JANUS KI NASE 3 | NHI Bl TORS The present
invention relates to a novel condensed heterocyclic conpound and to a
medi cament woapiaizfiing t he conpound-as an active ingredigilp2@pe243Pr €
particularly, to an inMne disease treating agent. 10 BACKGROUND ART
Janus. kinase 3 (hereafter referred to as JAK3) is a famly of
protein kinases. Although kinases_in thls fanlly, ot her than JAK3,
af e expressed in a w de range of @$%%U%§[ MAK3 is eXpressed |l ocal ly
in hematopoietic cells. This does not 15 contradict the fact

t hat . JAK3 pl ays an I b Sk via various
receptors, such asﬂéﬁfgﬁ R}(ﬁerea ]S%rseééﬁqugghfﬁbgg L) -2,
IL-4, IL-7, "IL-Y, IL-15, and IL-21 by noncoval ent association wth
the common y chain (refer to nonpatent literature 1 and nonpatent
literature 2). 20ln XSCID (X-1inked severe conbi ned i munodefi ci ency)
patient” popul ations, JAK3 protein [evel lowers or a genetic defect is
found in the common y chain, It is indicated that this problemoccurs
becausg. | nrunos ressi JAKS dent i ys
(refergto nonpaf@nt Eﬁfégherature an gﬁ%% g enﬁhﬁﬂﬁéfggﬁgﬁggga

Ani mal exper.|

role in nat&Fg "9 éllhqé§W%nﬂhocyQgéoiﬁgﬁ?B?Eagﬁé%j?%gxﬁht é{g%%{;ant
mai nt ai ni %% gpsn&%sté &k ﬁﬁbkgdlsﬁeceana gr*ar; gépggeggaf% to

di seases ving proli eratlve abnormal ity

rejectlon ur, r SUE. aptation and autoi mune
di seases, ganh@gngrgggédé%y céﬁ%?@f%ﬁng i mMune. Tresponse through this
mechani sm On the ot her hand, a pyrrolopyridine derivative (patent

literature 1) represented by fornmula (A) or (B) or an 10

inidag@py%hggaﬁogﬁ5|g§§lve (refer to patent literatur.e 2) is known
as a conpoun aving JAK3 inhibition activity. CONH2 Ar,NH (A) Nts

CONH2 / VAH (B) 7akl9%:hhSe Sy [10ksad ek & hord OFaRILOSs JAESY 15@ £ 1y
correspondi ng patent publications.) 15Furthernore, a

pyrrol opygismhdbpgi fekiyaddye hnehengh kDY il k@R at aaﬁlﬁy, P et
literature 4,,. patent literature % and patent literature 6)

represent @Ry JARS MH & (e res sabiSon kNowlieagafg6 WP aURGURAY I DIKI AKS
i nhi bition act|V|ty 20(For.the synbols in-the fornula; refer to

the corregRprdsBgdPabeal 1 PUiY iHaidtdp®iktic cells, Stihils deeshasr a
pyrrol opyridine derivative (refer to patent literature 7) reptesented

by forsul @chBratiscele kaewrhas MKDPPEUSGEnhaMb g ahAKBolalinbs igren
activity. 5(For the synbols in'the fornula, refer to the
corr espondiragspatenbn pubd i €ati A )rddepeves, lsﬂcana!sliritsa’xaltamﬁn t he
conmpound according to . the present invention is not disclosed
specifi cal{hgreafter|[MNdwateento ldst 2L atr,eIL}4 ). 1137, ABhea I&t14l ,arGl |,
Vol '. 109 10(suppl.), S121, 2002 .[Nonpatent literature 2] K Ozaki
et al, Sciterce anbncaﬁzBlenq)as%BDatQcﬁxﬁ)z'lﬁzhldﬂmatt@mwrl itadrediutee B3r P.
Macchi et al, Nature, Vol. 377, 15 20

to nonpatent literature 1 and nonpatent literature 2).

20 In XSCID {¥X-linked severe combined immunodeficiency)
patient populations, JAK3 protein level iowefs or a genetic
defect is found.in the common y chain. It is indicated that
this problem occurs;because immunosuppression blocks
JAK3~dependent signaling pathways (refer to nonpatent

25 literature 3 and nonpatent literature 4). Animal experiments
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p. 65,.1995 [ Nonpatent literature 4]S. M Russell et al, Science, Vol.

. 270, p.797,1995 [Patent literature 1] WD 2004/ 099205 [ Pat ent
l'iteratureWZ WD/ @084/ 099204 [Patent |iterature 3] WO 99/ DGBIGH6[3PELEN
literature 4] WD 99/ 065909 [Patent |literature 5] WD 01/ 042246 [ Patent
literature 6] WO 02/ 000661 [Patent literature 7] WD 2006/ 069080

DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE |'NVENTI ON

As a result of intensive,studies with an object of providing a useful
phar ”HceUtrLaQPé @%@HO%E{:OM@@VM@ JAKB d1nhisbiahi @RpBetENLt Yold hn

i nventors have found that a novel condenseéd heterocyclic cofrpound has
an excel | hnBisbkL ¢y¥éd Yand T-lymphocytes but also in
andhavecogg%gﬁéﬁﬁﬁgpggeﬁt%gegﬁfi%ﬁgé 2 ﬂbfe s%ecifically, t he
present 'f}alc?%gwa%ia ovhdesudcnonelo candensed hedmiocud ii¢ @QFE@U@Q
represented by the I0 followng formula (1) or pharnaceutically
accept abl g.158! 5554088 £9hvoPIng JHRANTRGAHE b6 AlbHIMRASKY ©N TceBLakni ng
the conmpound, nore particularly, a- pharmaceutical conposition .
Serving asgah agenleibetibhealt Ny AL/ 1R tirag spULAL SVUAE and

di seases, Inflammtory di seases, and allergic diseases. 15The
condensed fiatsnaewel 4§ sERTRONEaH Sh@ CANARREeY RYhidbDeiagNDatint:
represented by the following formula (1): R R2- R5(1) 41 wherein
wherein X issife €R30ugAMhSs (Réamignis 0 or 1, R is -Hor |ower
al kyl whigh may be substituted, R2 is -H or lower alkyl which may be-
substituted, on th&Bther-hndakogenyo Mpyawdneatikyl vatiwh (payebe
substituted, R41 is -H or .heteroaryl - which may be substituted, 5R42
i's a bridgetkdddiGir@r Qyp rapieSefibyd bey stdxstullaut(@d, or (B} or ams a
group selected fromthe group consisting of "hal ogen, cyano, acyl,

acyl aniono, i thieiopdirk il nel gaerval kenylrefed- towartealtkyitebatuper 2) is

. 6- menber ed heterocycl oal kyl, 5- or 6-nenbered heterocycl oal kenyl
and 5- nenbei®th het er eampbundOheaihg ofAKMI iothidey ilba sobsvituted,
provi ded that when RS is 5-nenbered heteroaryl, X is -CR3, or. R4' and
R5 maybe |inked via a spesifiNg functional, g¥ H>-to'forn1bivalent .
groups shown bel ow. NIR? qxlgg ) ( FB) 15Whergi B -H or acyl which
may be substituted, or pharnmjce@MNal |y accept Flg @gﬂts t her eof .
EFFECT OF THE | NVENTI ON Thgr¢UnpounQ?acc0rding o thgypresent
invention has JAK3 '20 inhibition activity and is thus useful as an
active ingredient of an agent for treating and/or preventing di seases
caused by (Temidsier aprotyiidkithe §pgRalatr ditdfirs§Por¢ £aFresPeredhfon
during organ/tissue transplantati.on, autoi mune di seases, asthna,
atogic derprilt st PUPALIFRELRBE- & di sease, and at herosclerotic di sease),
or di seases caused by abnormal 5 cytokine signhal transm ssjo e.q./
cancerlBand | euk EMTANCIBRET, MO TERRYARBN AR Cfﬁ“”l"HEtJrW\/Ekfﬁr}ﬁ% 3f‘ﬁe
conpound according to the preseryt inventioh represented hy th

formul a (192%&icHAtEERERF e ; TRAYIRE dHEREeR TR0 ot R & RURAE LHRE
conpound has a cross-|inked anm ne and al so hqi a gkel OQCBnhygh%g 5-
and 6- menber &8t EF ey ¢FEE2 L ES ndEREBTC YU PYas T2

1H | o 2, 3-b] pyri dine, ' 1H inidazol4. 5-hl.ayridine,
or b0l of 104 A TR A FEAPRLTSRaY -y TARE b CHaT iR, SR ER Y

pharmacol ogy that the conpound hasy

N N
3
I ©
R® 1
20 (For the symbols in the formulé{ refer to the corresponding

patent publications.)



15 a JAK3 inhibition activity. The present invention is described
below in detail. The term"alkyl" in this specification is a straight
or branchedommamalsent group. The term "l ower al kyl" i rectiy@2006/326327
specification is a Cl-C6 20 straight or branched al kyl and may

i ncl ude, such as nethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, t-butyl, n-pentyl, neopentyl, and n-hexyl, preferably

met hyl , ethyl, n-propyl, isopropyl, and isobutyl, and particularly

e T
2o o AL LA ORI e B 3 SRSy L)

2- but en- 1Hyl ,. 3- en-l ;¢ oet.hyl.a l-propens k- ylk
2-msthy|-F;}/Spraoﬁ:eon'-Eg 9?,h%@%%$H§V¥§3%¥86%ﬁ?P9yﬁ?t%E§£Y'

2-met hyl- 2- propen-1-y1,. preferab ; met hyl- 2- propen-1-yl.
The term "hal ogen" neans fluorgs orp, brono, and iodo, preferably
fluoro. 10The tern1"cyc|oa|ky|'.ig%g;%giﬁjB moyoval ent nonaromatic

car bocyclic group, and may partiaflyhhaye‘unsaturated'bonds or may be
condensed with a benzene ring. HowBVerR bridged cycl oc hydrocarbons
are excluded. Cycloal kyl may include, such as cycl opropyl,

cycl obgtyl (pfzy ¢heheyibo1 § YLl AMRPEVkmul], CYSFOPCEY ItheC Yok 0BYbERYIng
cycl ohexenyl, cycl ooctadienyl, indanyl,.and tetrahydronaphthyl," :
pref eer ably, ¢! @hexYbation:) The term "heterocycloal kyl” is a 5- to
6- menber ed nonaromati c saturated heterocycle which may have one or
nore identical @ewdiEEerantadietieteratons, sehedabduramatbergingpc0
consisting of nitrogen atons, oxygen atons, and sulfur atonms which
may be oxigH @FesHateincyst et kid Moy diecpastdakbygcunsedlryat ed or may
be condensed with a benzene ring. However, aza-bridged cyclic

hydr ocar bonbripae e@xc L ugletlatiHes anocyclpaldtyhermyti at) wma,l,suoh. as09
aziridinyl, azetidinyl, 25 pyrrolizinyl, piperidinyl,
honopiiper i @diupdl. yposphol i agd2 t hi onor phol i nyl, pi perazinyl,

t et rahydr of'uranyl, tetrahydrothiophenyl, dihydrooxazolyl,

t et r ahydr opyaraatientt 2i tedhyidrot Rijopyr amdki ietdelynsdience, Vol. 298, -

t et rahydrdqui nol yl , tetrahydroi soqui nolyl, and benzoxazinyl,

pr ef er abl yp .dill§pdr,0@R820! yl , oxadi azol yl, oxadi azol anyl, and furanyl.
The term "heterocycl oal kényl" is partially substituted .

"het er ocyciNsalpayleht literatudiee 3ter b "Mawihic eantho"Natwireandng - g# 6lps
defined in "heterocycloal kyl" a‘nonoval ent 3- to 8-nenbered

nonar onat ire. ¥®,.cy@I%c am ne which has at | east one nitrogen atom and
may have one or nore identical or different hetero atons sel ected '
from tlhe gittnpacensi stterpviraidlr oge afmeseldxggent atSerencgndveld f ur
atoms which nmay be oxidi zed, wherein at |east one nitrogen atomhas a
bond. Howed/E:, pazd2dri 4888 cyclic 15 hydrocarbons are excluded. The
"Cyclic am no" may include, such as aziridino, azetidino,

pyrrol i di nPatsingediigensturenbbi Wer REPAGO /8P Phol i no, t hi onor phol i no,
and pi perazi no. . The term"aryl” is an aromatic hydrocarbon
group and Rareniclldderapnenyt) ﬁﬁbﬁ%ﬁﬁVP98%B4indenyl, preferably
C6-010 aryl, 20 and nore preferably phenyl. The term "heteroaryl" is
a nDnovaIeHF”EHWOﬂlGEﬁéﬁBé?eﬂ]aP@hé@V@6ﬁé9%rocyclic group havi ng one
or nore identical or different hetero atons selected fromthe group
consi 20 ngl BFtemitt ddgernatvxggbh #9d °$dPParCat ons, and nay be condensed
with 25 a benzene ring. "Heteroaryl" may_include, such as pyridyl,
pyrazinyl,[%ﬁﬁqqﬁ(%1ﬁ?F?tB§?i@hzﬁ@yp}/ﬁﬁg?ﬁpyl, pyrazol yl ,

i m dazol y1, . oxazol yl, thiazolyl, thienyl, furyl, oxadiazolyl,

t hi adi azol {Hateqt ﬁdF&F?tPéﬁqﬁrdﬁ5ﬁQﬁfoﬁgﬁééthiazonI, benzoxazol yl ,

ndol y1, 1 pdazolyly, QuLnoxaly] . @9 odu! Bgsghy! - S Preferably
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10 - heteroaryl, carbanoyl, |ower alkylcarbanoyl, -C (=0) -C
(=0)-NH1 ower al kyl, cycl oal kyl carbanoyl, heterocycl oal kyl car banoyl
aryl car ban® 200%H@ et er oar yl car banoyl . The term "| ower PGEIHKRA06/326327
"cycl oal kyl ,". "heterocycloal kyl,"” "aryl" and "heteroaryl"” have the
15 above-nentioned neanings. X in the formula (1) is preferably CH.'
R in the formula (1) is preferably -H .R2 in the formula (I) is
preferably -H or CH3, and -nore preferably -H R41 in the fornula (1)

i s preferablargdur20bur ther mpventR&2 in the fornula (1) is preferably
adamantyl or tropanyl, each of which may be substituted with OH.

Still furthepLesd Tonsteheot.oepube AR 1nsvENTEionr abl y car banoyl .
whi ch may be substituted or -c (=0) -lower al kyl which 25 may have OH

nmore preferablyasCoNERs QI hydlrineyatatvg stA8liedOwitdin object of
2007/ 077949PCT/ JP2006/ 326327 anot her enbodi nent, R4l and R5 are
bonded Vi &@ERAGIY aCubdAGli pRAmGFOUN dal fokod ieY 6hi RaeiAigICIAKE
descri bed above, preferably formula (1-C). As substituents
which are alfigeddnoabeivsed, foré imvattarmy hagesdbahit uhed"a ofoRi],

R2, R3, R41, K-42 and/or R5, the.follow ng groups described in itens
(a) to (g)cordernsee wdedrocyclic {epdiald@as @h) exQHL1eft RZAK3

-0- phenyl, -OCO Rz, -OCONH Rz, oxo (=0); (c) -SH -S-Rz,

- S- phenyl , inH3dietiencad il v i ty§Qa it havSQ@auipdreytled tlide 50 Heherioaeyk fon.
-S0314, -S02-Rz, -S02-phenyl,. S02-heteroaryl, sulfanmoyl which may be-
substituted Wt NogBespeci Mciyl gy aups predenAningenhich prayvides a
substitUted with one or .two Rz groups, - NHCO Rz,

- NHCO phemdve )- Midod2nRed haHEEDH?: 1 : NHOOduRZ, rébrRbiSORe®0by the

- NHS02- phenyl, - NHSO2NH2, -NO2, =N-O---R2; (e) -CHO -CO R2, -CQ2H,
-02- Ry, clrlaviylg \Eleirchlaaylbeos ubisd inasdead iwatli yonecept elbe Rzalts
groups, -CO-cyclic am no, -COCO-Rz, cyano; (f) Rz 20(g) Phenyl which
may be subdtdreutfod awidt b pheroacewtkcal apposéltdonedohkaimihe the
substituents described in the above items (a) to (f), 5- or.

6- menber eccdmgicesGy sloggl Ryktisularl - remfemdclestacaar gpmpgsipion

6- menber ed heterocycl oaryl. Rz in the above itens (a) to .
(g) may i mgurdad’ 89102920k, @6 tardtipgeandidey P r e il R use immune
substituted, with one to three 711- WO 2007/077949PCT/ JP2006/ 326327
groups seldicieases,omntemgrdapy cdhseatshg ofd 20-lea@dr dirgpses.
-NH | ower al kyl, -CONH|ower al kyl, 5- or 6-nmenbered .

het er d8ycl oal kyTheag@ngdensed b et Ire COFBILPH. 15 TReCR0MPRTAY
according to the present invention may 5 include geonetric isoners
and t aut orif5 i ingoserpoHBE Rl TREUH theYt YPe BPLEGHSTT thagmula A1) :
addition, the conpound according . to.the present invention nmay have
asymmetric carbon atons. Al &\the isomers, including separated

i soners and mi xtures thereof, ane inguded within the scope of the
present invention. 10 Furthes ,tabehed conmpounds, that is,
Conmpounds obt ai ned by substRtufing r nmore atons of the conpound
according to the present inventi ﬁfoac({We or nonradi oactive
i sotopes are also included in the scope of ' the present’' invention.
15Furt hernore, the pharnaceutic¢fpy qqceg}able prodrog of the
compound of the present invention p\ aly® i ncluded in the scope of
the present. invention. The pharnaceutically acceptable prodrug is a
conpound having a' group that can be converted into am'no group,
hydr oxyl gelmgeircarboxyl group, 20 etc. through solvolysis or under
physi ol ogi cal conditions. The groups described in Prog. Med., Vol. 5,
p. 2157-2161, 198%sabNdor| GBkuhin No Kai hatsu (Devel opment of
Medi ci nes)" (H rokawa Pub. Co., 1990),Vol. 7, Ml ecular Design,

p. 1632098 are t&és dSHekdnpl é§ 8f °§r bups forni ng such prodrugs.
25The conpound Eﬁpresented by the fornmula (I) may formacid -12- or

is -H or lower alkyl which may be substituted,
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replacing the relevant functional group with a group that can be
easily converted into the functional group at the stage of a starting
subst ance wb 2avg7nuer nedi at e may occasional ly be ef f ecticagptippesnging
on the type of the functional group in 5 production technology. This
kind of functional group may include, fcr exanple, anino group;
hydroxyl group, and carboxyl group. The protective group for such a
functi onal group may i ncl ude, for exanpl e, the protective groups .

described in ' @tectuyvvﬁégygs Eeﬁgigaﬁkﬁjﬁﬁﬂ}Q?SIS %% gutg

101999)" writte hea oné of "t hese

shoul d only be elect dqg& %%sgogs §5§§S§¥Q§PQH%Q919% op. reactloh

condi tions. h|% k| desired conponth can b

obtai ned b ro%u ‘'ng the protective group, by carrying out
reaction é%@%%} natlng the protective 15 group as necessary, or

by converting tgﬁ qfou 0L R R 0ES I LU NRLy pe supLiiaddld | on, the

prodrug of the onpoun accor 'ng e pres i nvention can be

prpducsd by |nt%adg%|ggb§l§8§§|rep q%ente ﬁQQrEEnQPQE%%§f@§$'Oh

usi ng The obt ai ned "Conpoun f.ormu at 't he

stage of a starhng. SUBSIANCR QL Al E‘E&E% S lé%tns@étgﬂgt he case

of the-above- nentloned ro ectlve grou reaction can be“carried

out _usi ng ymiiads knowe taoc,hh%gg%@d LoheSTIEL Q01 R @BOhgl nary

esterlflca atlon at'i on. breV|at|ons

used in t h% E}%%'rf b§alhonsar g, (%t %—m&%erefcﬁhggﬁoc?&logiF?Pfj‘r al

nunber ; anpl e ‘nunber ; ructure: em cal Structure; Rf-Syn:

the nunber n%%rééaﬂlp.ksr&e mméﬁler%mesw@émﬂagsd(ﬁ@@emm

i ndi cat es that the rel'evani” 5 conpound was produced accordi ng to a,

produghi on, qx! %deﬁllghl Ryt Qe thals d10n tR¥geduci ng the conpound
descri-bed I n the Exanple- -~ designated by t he nunber. ); HPLC. high

per f or mance IIqF&evsaéamwgw&hle lECrhbBrkayRt «cneyatl aor aphy?,
rate of flow va Data: NVR data and/or M data; -1H- VR: 'H-nuclear

10 magnetic re%qn@ﬂcaehd NSm 1SREE NGRS laseciMt) furddidntil group
(MeNa) +: (MF. Na) +; (M H) - <First process> RI\Rl)4 '
R4:14. . M Rﬂolf(ol'nbblbaﬁébﬁt)érbxy&’r?shom lbeRé4:(1-a) (1) [wherein R, RZ,
R41, R42 5 R, M and X are as defined above, and 15 Lv is. a IeaV|ng
group.] : his process, th conpound representedey t he

formula (l-a) and hayji-rEl a- | eavi ng ¢ Pis reacte mﬁt ’the am ne
represented.by the fornula (1-b) to _produce the co ‘agcording to
t he present inveﬁrr<; represented"B t he fornmul a-<20 I) THe | eavi ng

group Lv may includegralogen (e.qg., qﬂloro ad brono); -sul fonyl oxy
(e.g., nethanesul f onyl oxy et hanesul fonyl oxy, benzenesul fonyl oxy,

p-t ol uenesU f onyl oxy, p- ni trobe sul f onyl oxy;
trifluoronetanesulzgﬂ§ oxy) etc. ?ﬁﬁgfep 1, the lea |ﬁ8 group Lv of
the conpound represented by the formla (I-a) is substituted with

am nel55 This reheredn RS igarH ed agyluribbeh atawdpgheriRe tptesstre or
under pressure in the absence of a solvent or in the presence of a
sui t abl e sO1 hRrmaTREt3ERY &Kt ARESP ARl udE L tBothex8RpL e, aromatic

hydr ocarbons (e.g., toluene and xylene); ketones (e.g., 10 acetone
and net hyl ethyl ketone); ethers (e.g., diethylether, tetrahydrofuran
(THF), dioxane, and di et hoxyet hane); al cohols (e.g., nethanol (MeOH),
et hanol ( EBGECT @fpffﬁﬁaﬁBVE%TIW OH), and 1-but anol (n BuCH) ) ;

hal ogenat ed hydrocarbons (e.g., dichlorqnethane, 2-di ¢chl or oet hane,
chl orof orm and TégrgdHPoLRd eEF TRt Fﬂé'jhe BEBEBRT tlﬂvfeétlaﬁ j AK3

sol vents (e.g., dinethylfornmam de %E .

1, 3- dRet hvnlllélli%od’a%%ﬂ‘m%ﬁ@d N Pﬁwsﬁfﬂlﬁoﬁ &%@C%Nﬁﬁb}“gﬁﬁﬁle“t
dlnethylsquOX|de (DNBC»%; water; or, a m xture of these.

pr ef er abl eOf( REt 29 TeZcEFRRt1Rg éé?P/PécP’b%‘[er}trf”t%@lﬁ?@%ﬁ&?u&e
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usually be carried out in the presence of a base, such as sodi um 10
hydr oxi de and sodi um carbonate, in an orgtanic solvent inert to the
reacti on, WECHIZEETN?N- di met hyl f or mami de and N, N- di et hyPEEER2e0¢3aE27
under anbient tenperature to heating. In addition, the am ne
represented by the fornmula (l1-b) can. also be used as a salt thereof
for the reaction. 15Furthernoie, .mcrowave irradi ation can al so be
cairied out under heating. Still further, the'reaction can also be
carried oyf, by ;g 6quPLLREKE £8CE] PFla LS Mih S iRRASPNQEUS | eagpEEs i gICh
as 2- (di-t-butylphosphino) biphenyl, and a palladium catalyst, such
as pal | adiyp;acpiaiytn/tisthe Prosest 9ft idPaseito2AmsHENd Bse 408 UM
carbonate. or the reaction, it is possible to use the methods
descri bed iy e B&%E@Eaﬁbﬂﬂé@it%, the exaiel '@ G3keakel hen@r esent
specification or nmethods simlar to those. The conpound

represent egd-uy-dsha Al ai6kase) cadk tﬂ%%a@%spr&@@&%db%abwim known

met hods, net hods obvious to those skilled in the

2007/ 037949RCH1HR2QQ6h326824nahi s s Ddn t i€ J1Bt heGeecdesani Dedkéridhe
reference exanples or the Exanples of the present specification or
met hods simlar to those. <Second process> (2-b)Rl' 114 RI - NH2ZHN
R2--4 02NRSO2NJR5 St ep2-142Step2-2 RA2R42. . m . N R4l

(2-a). (2- sk 2Aodpsheoai paARRY 1FR, ol IHERANVERT.ION m and Lv are as
defined forgoing.] In this process, the nitropyridi ne conpound
represent ed. by trhe tompvlhad(Zc@drdind eactee wireBehbeiavkimeion
represented by the forMila (2-b), and the | eavi.-ng group at the second
posi tion 1fkdre el bytad fMirdulbhel jabs rthatracterivedtieits chemical

am nonitropyridine conmpQund represented by the fornmula (2-c).” The
derived cosmoiotdresthsedHe cpmpduse Harea conporid racebeding danal aheo
present invention represented by the fprmula (1-2). . The nethod used
in Step 1 ofs theldlrsonpiacesschaih- bnd S-merdrepedathed erncBtbps 2o de
The ami ne represented by the formula (2-b) can also be used as a salt
t her eof farortdensegctiush. as in lHtpyStelp [2,2-bd pyivd ddase -that -R2 i s
-H, an im dazole ring can be constructed by reacti-ng an orthofornate,
such as ethiHirordazof(dr, Fabépyirhdihe, preayersee lofl laf-adburémidlnet angdt-
is 20 desirable that the nitro group should be reduced before the

or t hof or mat® fiisthsedhagactee ireddin pharmgekeryohat theecorpuy dasSbe
used in the case that the conpound represented by the fornula (I-2)
wher eil® - R2 JAKhamhikijtdosyachésived may i nclude, for exanple, the
met hod i.n which the am no group of the conpound represented by: the
formula (2-c) i Fhecprasedti aAnvenairie s Kesestiksd PRLoWhiendetail.
tetraal kyl ort hocarbonate or 5 al kylisothiocyanate is used instead of
t he ort hof or nat &heaher®helistfiodn i thifhPERCE A BR%YPR ¢ Sadj Y FLaht or
carboxylic anhydride . isS reacted with a strOng acid, such as

sul f oni c . RFaNChREIICIAVEIISGAS §4ABe carried out in a solvent inert to
the reactions or in the absence of a solvent, under anbient
tenperature to -ThEOLRERt | hgeF aklder ABatPRgSREH 3 hamds 2 Ami%d
process> R's, NLRk XCOOH = NStep3C R4 Ar 'HR-14N 0 (3- (1-%%

[wher @th RILIFINRAZ Dxanghgdap et A048FYn&a 1B Goi ﬁ@f 35 ey

process, the conmpound according to. the present, 15 invention
represente%FTXAmfﬂiﬁﬁﬂﬂﬁ;'alﬁgpg?p%hd he F&}@a%iﬁaﬁEX I’ 3F§HBY}S used
as a starting conpound to oduce the canpound accordi to th
present in@%ﬁﬁ??ﬂ%fr@ﬁP@?&ﬁgéd By tThe eﬁﬁﬁﬁu?éegﬁgg ?ylméghxﬁj §F%?%é
car boxyl group of. the conpouynd represented 20 by the fqormula (3-a) is
react ed wi? PP Y daFﬂP&E%é( enF?gshﬁﬁb%%Y% pﬂ‘%ﬁﬁﬁ&%’ﬁ(ﬁ'ﬁy azi de
(DPPA) and so iuq;azid%ag o] c%nsh uct an i m dazol one ring according
to the so-REFIEFCLASEY Y 83Fr § ég nt reaction. It ji advantageous

that the reactiqp Is cariigd out,Jn the,pregence of 30338 is c,-cq
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Step4-1Step4-2 H (4c) [wherein R, R2, R42, M X and Lv are as
defined forgoing.] Ih this process, the darboxylic conpound

repr esent egobyo7l@7duhe fornmula (4-a) is reacted w th thedymsngsie:r
derivative represented by the formula .(4-b) to obtain the hydrazi de
represented by the fornula (4-c). Fromthe hydrazide,.the conpound
according to the present invention represented by the - fornula (I-4)
is produced. 15Step 4-1 can be carried out simlarly.to the reaction

whi ch th d d by the.formula (4-
comound P&%ﬁ%@ﬁﬁ?&% BYEPHEET o Y b b £ e Brbls ey akeek i on
Th d b f d for th { d
he roabt BUSABIPVELFTe TREFED! (hS1oRFco ShE 20" RIPTEl (e ket on.
Th tive derjvat f_the d d
nali do- (e é%roﬁéiné? | op o i 4 ”Br&r‘n By IRneR ‘d%dfyaQS?E'r

(e.g., neth est est er b yb ter); acid azide; an
activat ed % t ?t HIN-J% %%(@ber?’zdt I aflgf% H?% p- ni trophenyl ,. or
N- hydr pxysucci e a. syfmefrl ihd.a xed acid
anhydr? W etg Th% ?8“’ BExy 1Y azglm%%hg%y? ég{’%‘gﬁ a’éfn 5 al kyl .

hal i de car) b%n%hgél_zp g%gliyll N d'eq&d- Q—Fn%ltH%%“%%&géﬁ acid chioride,

etc.; anda mXx such as : hori® ‘aci d-type

m xe_d_ aci g) %%_Q¥q¥)%glen8$éﬁ%nfc& bﬁ’er%%Ct gn wi t h di phenyl phosphoryl.

chl ori de |ne etc. n the conmpound (4-a) is

reacted in the &Ré@e% anaff %%&"eraagféeglﬁ’éré eéﬁisgowbtrlamst dr3Pl §4d ng

the activat ed ester, to use a- condensi ng agent 'such

as dicycl (%r].@% I r? Qbf de (DCC), 1,1'-carbonylbis-1Him dazole
.(CDI), di phe}%ﬂagggsp%or y?l azi de (DPPA), diethyphosphoryl- '

cyan Qﬁ( DEPC), apd @eﬁﬁ h)&g,c%oé?kyﬁ* et Byt 2w, AR ont1Bcs A bRl idni de

hydr oc Iorlde ( EDCI he reaction is carried out i'n an

Organi ¢ S%la\f%%yb@%t g£9uﬂs hearfoe%ty' 8Brt SACTy amahegerat8ded bonds
hydr ocar bons, ar.omaticC ydr ocar bons, ethers, esters (e.g., ethyl

acetate), _o?&%?n%r tbBdebbd wich qV%@nzkéB@eEJ.ﬁ@m iHtghevdirjebreagking
to 20 anbi ent” fenperature, or- under anbient tenperature to heating,

al t hough theieendibi-ensrdbhf efrdependided . oncyd 1886l ineg decilvaej ve
or the condensing agent to be used. : In order to snoothly
advance t heidheast c9Blobtop$l PCERSIdMIRlY1Y ag¢aohaggDlscydlodhaptyaxcess
amount of the 25 conmpound (4-b) is used for the reaction or the

react ign icyclabciced, ouyclebliten il esgrlienhekeaybaseychocdt adierdl-, WO
20071077949PCTOP20061326327 N et hyl nor phol i ne, trinmethylam.ne,
triethyl anindany 1di badpt epyaieyduydrespuhy 1, NrdEaeshyy acy¢latesxydyr i di ne,
4- (N, N- di et hyl ami no) pyri di ne,, picoline, and lutidine. Pyridine can
al so be used aSTaesaémn‘theﬁél’ﬂ'te:ymtohd(ﬂylusesl ansStep d-mEmkered i r st
process can be incorporated in Step 4-2: <Fifth.process> 1% R11.
CONHNHZ  RédnialMoRé4 t(56- by turat(dd aptefbdyfiborieiah Ray Reye RiE, oRAmoxnd M
are as defined above, R is 10 suitable substituent. The carboxylic
aci d repr esimttédalyotr hei f brmnta Nefefrp asoms nwelestted grodutheogrewn be
prepared using a nmarketed product.] In step 5-2, step 5-4 and
step 306, cwmsdactingnof oritowmgstr atbnsg ryosxadiamsl eand sy ldLrRBL¢ws
carried out. 15In Step 5-1, a reaction for synthesizing an acid

hydr azi'de wWhricin tlag ber bexgited aciHgtesprrsip Ekly bynahéd gampliglly

unsaturated or may be condensed with a benzene ring. However,
aza-bridged cyclic hydrocarbons are excluded.
Heterocycloalkyl may include, such as aziridinyl, azetidinyl,
25 'pyrrol'iz'inyl., piperidinyl, homopiperidinyl, morpholiﬁyl,
~-7-



-22- (5-a) is carried out. Furthernore, the internedi ate.
represented by the formula (5-c) can al so be synthesized fromthe
car boxyl i cwacodg/arepyesented by the fornmula (5-a). The rREAGIPREG/326327
Step 4-1 can be incorporated in each of these 5 reactions. In
Step 5-2, Step 574, and step 5-6, a reaction for constructing an
oxadi azole ring is carried out under anbient tenperature to heating.
An organi c base rmay be added to ,advance the reaction. 10ln Step 5-5,

the aromatd %oﬁiogphb%-ﬁ9_‘tﬂp0wgefaemrﬁﬁle,ntt%@rlaxyaﬁafbeaﬂyi,a (5-d) is
thh y oxyfL

reacted w am ne to obtai'n hydroxyam di ne represented by

the f°f”!J't%t(r_ég%roih%oa%ﬁyﬂ,eddﬂw:!f@a@rﬂod ne kstkgAgh LG AdY 1L he
carboxylic acid'represented by the fornmula (5-f) to produce the
conpound | i I eSRE1 yriMENt@R ah9REE§E STy DY the
formula (I- %%a?lylagottﬂprgré?%g 5-5, tyﬁ{e}’\lr eact i on9wi t% fr egy Y

hydr oxyl amide @ dQ)Sqfs%}ﬂLﬁH‘i??, herl 0l 272G niyS , CBEEEBERIOLY in the
presence of a base, whereby 1he hydroxyam di ne represented by the
formul g - ( 5ri8), G¥BxBERLAGUE 8L Z0NA T @acldiencaanyhe saar feekmut. in a
solvent inert to the reaction. -The solvent nay include, for exanple,
al cohol's (e.g., Thet haAR!"neMROB)yc Bbhawen y ('EtiGHa r eiul 1R, pubpanolited
(iPrOH)); aromatic hydrocarbons (€.g., toluene and xylene); ethers
(e.qg., dietday tlobekiahydrof uran (THF), di oxane, 25 and

gi et hoxyet,hane); hal ogenated hydrocarbons (e.g., -23- ’

di chl or onet hanegnd, 2=@inCht ok DBE hadigio "Chlsor amenl) gaadpsaddfined in
tetrachl oride); aprotic.solventsDW, 1, 3-dinethyl-2-im dazolidi none?
and DNVBO) ;»Nleioe yor o LkyX t' i @onbvhbese. 3-Usvab Hyemiad pahabsaavratsed.
for the reaction. 5 In the case that'hydroxyl am ne' hydrochloride is
used flor theIrieAsHiRE w&S chElSEs bherkadiovee ditt riogyepr #f@n,abhd naabavhe
reaction ' is carried out in the presence of a base, and the base may
i ncl ude, fgte exampte ideinkdkbneocailidnates. hdte2ap atsndisshadardsbiacs
and potassi-um carbonate); alkaline - 10 hydrogencarbonates (e.qg.,

' sodi um hyheoganruar bonatietand pbt@ststagarhedoagenecaybenas edms al koki des
(e.g., sodium net hoxi de, sodium ethoxide, and potassiumt-butoxide); -
tertiary ailnes (aoms, whiicet hyy ame nexaidzedi,i sdyerepyl ethybant ne)e and
organi c bases (e.g., 151, 8-di azabi cycl o[ 5. 4. 0Jundeca- 7-en€, pyridine,
and | uti dimg&)rogdrt laaegh helsear baed i oflowevgar aparebdi dded sCyfelpendi ng on
the type of a starting conpound-and reaction conditions, the .-

react il6n daydumusalbopsbereaekibdedit -Fhea CEabes a0 afsolNFatery
rangi ng from anbient tenperature to the 20 refl| uxing tenperature of a
sol vent. Thech eectizdr iddnousaapt ydbeo c yid isino. nPiRerpféBence of a
base, such as sodium carbonate, in an organic solvent inert to. the
reaction, [endpisenhstinenonerohebinantindemorehpéi 8P urdd & HREAEFAYC-
Step 5-6 consists of two stages: acylation of 25 hydroxyam dine and.
subsequent cycl iThgt FeRm "BFY L nt AR A LR YA BEERRA A CHBLHUH™RN
Step 4-1 can be incorporated in the acylation in'the first stage1
However, theckedotPoanys, adgaFnyl canfi AUt bt e taibieheCro 8Ty
tenperature to heatin or _under heating and refluxing. The

cycl i 28t i o#ngd Mmatfe %’@%’?@bétyaﬁﬁe%y%an be carried out by isolating.
and purifying an acyl and by heating.the acyl in an_organic solvent
inert, to the ré&dé& EY-SH{“ s%??%&aré‘tlﬁ'aﬁﬁlaa{?fﬂyod‘ia&f e’ i {En@eagggg ce
or absence of-a base. The base may incl ude an inorlﬂani c.CFa e, _such as
Sodi um ACEYER LG P eTRGARLA CHIEEUP RS s O SpRORY LTy AIng:
10 The reacti-on consis.ting of the two s%a es .can be carried .qut ?y
one operat‘iib#%‘iﬁrﬁ'elhfe&eﬁpngt%r%isﬁ CEEVT BET o 93 CPRer Y i YL £y
heating the, reaction m xture or b carrﬁi ng_out ‘-reaction und Fith

mi cronave THYERASRT GFYIFRe2RY) NI Ay © ﬁCI?ﬁg,m KANpTE

y_Beé
or ex
ar Oma"[2ISCS 'égebgriz’enleS IIicl)'llglJ.en‘eHetz_( rloeanreyl”a%%yp rnlcghggz ' s&é}bearss p er'i%'y’l,
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10 with a group selected fromthe group consisting of nmono(l ower

al kyl )am no, di (Il ower al kyl)am no, and cyclic amno is produced from
t he conmpouwe eematding to the present invention whereipuTi®2008/3206h7

t he Mahni ch reaction can be used referring’ to the nmethods descri bed
in "Ji kken Kagaku Koza (Courses in 15Experinental Chemi stry) (5th
Ed., 2003)"; C. Manhich et al., ,»Arch. Pharm, 1912, Vol. 250, p.
647; J. H Brewster et al., Org. React., 1953, Vol. 7, p. 99; F. F.
Blitke, 194

phar razi . ?’fﬁgényiwwrﬂidwvJsroadyﬁﬁdasllfé&he%%%&iesp%%fa

bei ng usual I

b h i1l ed f
t he COh‘pOd’H& EP’ (liryr?d‘tatzgityrlié leagzeor%lty i" n%g%%rt njg’aﬁx?a %%E%E}dldsg(rj

for inter tes ned dur prod T ce can al so
advance t %858 p?u lwj‘fl;l O(igéﬁpg%ﬁ%&g}?o%é IZY

descri bed above Lg,Lp ctggi

salt-for mbné"zf))rxgéé% ndogﬁ’l’ m%caozr?vlgnt’l o%.;‘é 58%2% Ol%d’ and
purified as alt t T on f| re
carried o tregfﬁale)? E %ggzolrﬁa@pgc%yl gﬁg# %l 01%2{&?& h "as

extraction ent gt ration, crystallization,
filtrati or?yr?lg%? gf a%fll z%l??%ﬁlaey& varl ous types of chromat ography.

Various types ok, L SPOEE s..l%;plrhﬁgd iS5 ;ﬁguBy MLLLL Z"tﬁgl&gd’é% dfhecence _

i n Physicochem cal proper etwe n“the i soners usin

convent i ongly,RLOGM: »FOla eXAMPLE, s A d AL G LA L SLYS AN be

converted Irnto an Optl ca y pure 1soner using genera

raceni cresol utigp cgpﬂa-bw&&e@%gmcnﬁwﬁa&cmm ¢h 4 haiageriCor |

m xture i s converte to a diastereonmer salt with a general

opticaply u%%falt\aﬁa@@ad,bl%ml%sof 36U ELE1 86 i dgaAch ki @ctegh §Poup

optical resolution. Furthernore, thé diastereo 15 m kture can be-

separ at ed yhy;1hgaelbopgl t}‘}fé/ét@ 'CF{Q:WCQ%aQﬁcyYaE_’LQQ@ tyPeSofdged
chr omat ogr aphy,” for exanple. Sti further, the optically-active

conpound, ¢313L30yDe RFedsEErLdsd NgpacyuLiabbe tjsallliy- agténe

mat eri al . The pharnmacol ogi cal activity of the conmpound
accor di ng 120 dyedt RYAPEESEHSN | VA Y avgs reeeilbety byrepsraiiRg out -
the follow ng test. Test exanple 1: JAK3 inhibition test - The

JAK3 i nhi itildgedt egtlveshperdedish amydaselubed betlowasaccording to
the nmethod of Ckinpbto et "al. 25(1) Preparation of- human JAK3 -.28-
Purified mueseldAE31KiNASRy Dorei ¢yolas] 2par.ahaepdyly om Car na :
Bi osci ences; ‘I nc. (Kobe, Japan). This is obtained as described bel ow.
Hi s-tag (zmldylaa)a pas. 2} bacykd Wicydie M-.Bendibaaylpf the 796-1124
(Ctermnal) fragnent of the human JAK3 protein (‘accessi on nunber
#NM 00021 D)icyexprassetl] usnyy, Haetrydyi tusnexpilessoobosyst.em and t hen
purified using N -NTA affinity colum chromat ography.. (2)

Measur enemtortlordAK81act} &+d imeish wibuistyrcdtodS,- 1BLbhept Yn- Substrat e- 2
(Biotin-XEQED 10 EPEG- YFEW. EPE, X = E -Acp (PEPTIDE | NSTI TUTE,

| NC., Csakaicyapabptzhd NP adareanisdd. pasfamahigagdrndfteyl asmv

Tri s-HC1L pH 7.5 containing 0.01% Tween 20 and 2mVE DIT was used.

" Nor n&D| y bizFcpbk [8f 2alshbptat e solution (an assay buffer containing
627nM Bi oti n-Lyn- Substrate-2, 20pM ATP, and 25nmM |ng12) an assay 15
buf fer cont ai ni ﬁgemm"mawmﬁﬁz@lx@hbéW@@é@Oﬂ and Reaphratedn
enzynme solution were added to a mcroplaee, and stirred sufficiently.
After incuybatingatarabadi ebicyehberan m@mpléﬁebnb@@edtwrﬁ?@a@%s
washed with a cleaning buffer (50mM Tris-HCL pH‘20 - 7.5, 150nmM NaCl,
0. 02% Tweearrc2®) inandieh iocldasy looef ef ghoms e%ﬂﬂﬁig}tbﬁflﬂér acHhnai k¥ ng
0. 1% bovi ne serum al bum n) was added to the plate. After incubation
at anbi enta péhpegan Late@nf.oNo80R ¥ darbhetenecht bekl gl berePxGhgded.

renoved, and an HRP-PY-20 sol ution (obtai ned by diluting HRP-PY-20
25 Bicyclic or polycyclic €4-Cys aza-bridged hydrocarbon groups

. -—9—'.



34 0.17 426 2.3 121 1.1 434 0.86 122 0.43 484 0.31 133 4.4 498 1.3
143 0.69 543 0.33 151t is verified that the conpound according to

t he presenwoizawénrison has inhibition activity agai nst JFAKBIPAHE326527
useful as an active ingredient of an agent for treating or preventing
di seases caused by undesirabl e cytokine signal transm ssion (e.qg.,
rejection during organ/tissue transplantation, 20 .autoimune

di seases, asthma, atopic dermatiti.s, Al zheinmer's -30- WD '

2007/ 0779%%8%@%?299@5?)63&%f"else@c%e., tdad tather9sslgr pid & diaase)

or di seases used by abnormal cytokine-signal transm ssion (e.g.,

cancer ang heukenbahe may indhdsldsbiahs 9BahbeobAsyS, ghihbel IAKSy1,
inhibition“activity, the conmpound accOrding to the present invention
i's useful jfQEutihGatkagn N0/ OfcglrAMENtIAG 1he150kl oWt Nectismases. The
pharmaceutical conposition O the present invention 1 conprising JAK3
i nhi bi t or a%‘é%hc@%lb??.?pm%@t%rwl), i25 ausefidkclods. 2, 1 hes@ngut,i c or
prophyl actic agént for diseases or 10 conditions caused by :
undesi g ablsg .gY 9k B3Sh 9Ngbct 4NISducldnaryc38Eh . as21epeeiyON reaction
in organ/tissue transplantation, autoi mune di seases, asthma, atopic
dermatiti '38apAzeblBr 350 fheease,, alrkeheselieyesoss. 8 UDDienany/el onas,
and | eukem a as exenplified below 15 rejection .reactions by
transpl antgliraRa8fi yOt gapsnpr, ti-ssuss-suehiayclbezheal fheki-dhayl,.
| iver, bome marrow, skin, cornea, |lung, pancreas, islet, snal
intestine, .Ii nbrhauSEL®R, " A®F Ve mdatisegertobr al odéscalitylachea, (=0)
nyobl ast, cartilage, etc.; and graft-versus-host reactions follow ng
bone marr owy2dchnapspl-antad) chetavboyobvatkdl seasesd)suehyhs -C (=0)
rheumatoid arthritis, system c |upus, erythenmatosus, Hashinmoto's
t hyroidi t i-Giet@itbolhirglie satesmsys, Iowsst kakiydcgrawineylt ype (=@ aliet es
and conpl'i cations fromdi abetes, etc. 25Furthernore, pharnaceuti cal
prepar at i op® )eiNH-hewdAK81k3l, cyalhiddikydrcarbachyds t he conpound (1),
are useful -for the therapy or prophylaxis of the follow ng di seases.
| nf | ammat dieteanclyypernpkpl céebatowle skivd cdirbeases  oandut aneous
mani f est ati ons of i mmnol ogi cally-nedi ated 5 di seases (e.qg., .
psori asi s heateopiacydeambamoyy, &mﬁtacrmdélﬁwﬁitdk#ylGEZéﬁﬁFgPalkylr"'
dermatitis, seborrheic dermatitis, |ichen planus, penphigus, bul | ous
penphi goi d'hegpirdevedbyd kgl blil Tamel " and d@stgroanyl oedens, the
vascul i ti des, erythema, dernmal eosinophilia, |upus erythenmatosus,
acne, 1al opéuive-r@atdangd Beanings aut oi nmune di seases of the eye
(e.g., keratoconjunctivitis, vernal conjunctivjtis, uveitis
associ ated wi t hXBéhcthe stermekxelIkdraPrelferaReypetic keratitis,
coni cal keratitis, corneal e i thelial dystrophy,.keratol eukona,
ocul ar 15 prenpRi disthaberayLla GWCE?}”@éFéPPEV§fLG¥5Vé“§j“Eformula
opht hal nopat hy, Vogt - Koyanagi - Har ada syndrcime, keratoconjunctivitis
si cca (drytldyé)s PrﬁﬁﬁyégéhuT%,°¥rQ%MCﬁepiPPE? BEFEHTPR s Frendocri ne
opht hal nopat hy, C.); reversible obstructive ah%M@%s di seases -
nall-

[asthma (e.g., ngﬁPoHEﬁig?r@HﬁQNﬁi) A5 Brgiterat B, intrinsic
vel Pate ast nAICOSEIOTFate alt S SAFUAP Her St EEBORETOLRoss,
Stagi 3 | CbLFq%?%J%t;&hgtﬁ]CE céﬁan#yclqs %la c?xr o¥ awsnciuclharmalynk];ela aSnJBHE:[tI lq',rl]lsf. e.giewgth
OH.
Still further, R® in the formula (I) is pieferably
carbamoyl w‘hich may be substituted or -C(=0) -lower alkyl which

25 'may have OH more preferably -CONH; or hydroxyacetyl. As
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25 '"thronbotic vascular injury, ischem c bowel diseases, -32-
enteritis, necrotizing enterochblitis, intestinal dp.nmges associ ated
wth ther nwlo 0o | eukotri ene B4- rredl at ed di seases, qicqﬂ)pguugm@z-,
intestinal inflammations/allergies (e.g., coeliac. diseases, 5
proctitis, eosinophilic gastroenteritis, mastocytosis, Crohn S

di sease, ulcerative colitis, etc.); fdod- related allergic diseases
with synptomatic nenifestation remote fromthe gastrointestinal tract
(e.g., m i

rain, rhipitis, ec t Qi nmune di seases and
| nf I anmat GNP EOERAPT ORLTtR e, arso el S st

atrophic gastritis emat ur nopau Ie steri n|Ie
di abgt es %ﬂnl‘:ttlﬁﬁ'alp ‘Fﬁ@?s%ﬁi“g%%ysﬁlﬁe R Goii Jfﬁr‘%&#ﬁét? OVer
ophthalmtis i gduce gle (f . i di opat hi c | eukopeni a, 15 active
chronic hélp}?ﬁfetrlag Yi aPoPathi krhosi é, discoid |upus erytheMatosus,

h h def
iR S TENE ST SRR A e R

phar mageut i CaL’?S %B%f‘-‘;&?‘%pf?% Ihq 2 2 present [ Flverg |Qo/%11 %susgrtléjl fo}

t he t hdrafy It ver di‘séased . /iTmunbgent ¢

di seases chronic_au n l|v | S ch.,as ne
hepati c d&%&gggéngp?f%%?ﬁc% cyg%y%C|rr 5?%§§SZ ? §@|n§%ch§?%%%%?Ps
etc.), par%pal élver resection, acute liver necrosis-(e.g.,
necroSi52§ 3a&§ §9 89 t oxi ns, V|ral hepatitis, shock, anoxia, etc.),

hepatitis %)nan hepa& ?I _[i_% ngaﬁom Jddsi 87 hepatig fail ure

(e.g., fuI 6nset hepatitis, "aCtut'e-on-chronic"

l'iver fail L&J) Tgﬁcutse i vy, fa lureS qpetgéy%yﬁhl L¥8LRMi 583SE8en®l C- ) .

etc.), etc armaceltic préparations e JAK3 ‘i nhi bi tor; 'such

as the CO”"O“’E“IB—(He)t’er%'a\tlz\ﬂﬁr fggrg along_gr ugd'iogpélq?il on with one or
a

nore addition agents i ¢h maylnclude ‘but” are not fimted to
cyclosporin Agd,ageeblipuys 1S'§ |13, GUSER! WY De BupaRRGNOEAT @11 O-
Cel |l cept (R), |\i/f20rtl C%H?I ¥ ‘% 10 "azat hi opr%e ® brueqw nar,

| ef unomi de, Sphifl9QsiN&?! 5P mhat e receptor agonistfingolinod,

KRP- 203, etc.), LEA-29Y, antl -1L-2 receptor antibody (e.g.

“dacl i ZU"B(I@ 8hhend . wiEH m@%b@rgqu)tdt%dgw:L%e ekCtyo RN§touds cel !
i mmunogl oblin (e.g. AtGam étc.) aspirin,- 0D28-B7 bl ocki ng 15

mol ecul es (e.gyycd@elmdt aceptdAPREARePt-NHios - k%, COMZONRLp4-NHCONH-R?,

bl ocki ng' nol ecul es (e g. ‘Anti-CD40 antibody, etc.)., protein kinase C
i nhi birbor (e. g-NHMB-8T,1, 619D, phaf el AN MOR®R,, -+Noypr efieo, RAApT oxen,

pi roxicam and anti inflammatory steroid (e.g. prednisolone or

dexanet has@ne)-caey beoadf nicgtHat edoaRZ20cpabim®fl tiral ama ypbe
separ.ate dosage forns, via the sanme or different routes of :

adni ni strati ogubsinict uwed ke thagBe r divid & eqitowgelyi HCOHcgEilon soiedul es
according to standard pharmaceutical pracitce. . The

phar maceut i catcamyrisi tiyanogont ai ni ng one or two or 25 nore kinds of
t he conmpound represented by the formula (1) or -34- pharmaceutically
accept abl e yalr?s -t hereof as an active ingredi ent can be prepared
using carriers, excipients, and other additives usually used for

phar maceut ialphphepawhl clomay be subBhérapedt ¥ ttiadmieniost mateo@r eaps be
acconplished either by oral admnistiation via tablets, pills,

capsul es, sElautleds frpowdee ssulsdl ituennts, described ipartdret ebabve items
adm nistration via ' intravenous or -intramascul ar injections,

supposi t or {asto A £ 1, dns derdralembgentidie tormryrasal kagedt-sor bnhainkesed
etc. The dose of the conpound is determ ned appropriately in 10

consi der athiarersiarile Synprofsnemniye;edaeteavtychoarike of each pati ent
to be treated. Usually, in the case of oral ' admnistration, a daily
dose of approxi Rétiel yhe a@@vet brar0® (Ay/ k@ (@ nde lookpdan b Yea® beOH

adt hi ni stered one or two to four tines per day for an adult patient.
25 and lower alkyl which may be substituted with one to three

-11-



25 conposition may further contain additive agents, such as a r36-
tonicity agent, an antiseptic, a noistening agent, an enul sifying
agent, a dwepesmirngy agent, a stabilizing agent, and a suTulpRdos2E6270Nn
assi sting agent. These conpositions are sterilized by filtration

t hrough a. bacteria retaining filter, 5 blending of a germcide, or
irradietion. Furthernore, they may also be produced in the form of
sterile solid conpositions ariddi ssolvedor suspended in sterile water

or a Sterl|% gglg{igcgég'ﬁrghegg%qﬂgﬂg§cBEbQBtngQﬂ?'b H8Rer Hfkyl,

transnucosal agents, such as rn and transhasal 10 agents,” are

used in thﬁof %We?fafﬁ?%id édrﬂylldo r zlqrpygol 50 gpds CaLnhe-d4Y oduced

accordlng conventi o known For “exanpl e, excipients .
(e.g., : dj ter S rf ace active
Sgeni s, | ErEegiVELSaPEEn] ol &ﬁ.ﬁﬁﬁﬁg‘f%&ﬁ?ﬁ%ﬁ%ﬁ%o be added
as necessary. Fohe lbomghmml staatddimg o thbl prelesn tteinfemtiarhalaat i on
or insufflation can be. used. For exanple, using known devices and
sprayePs, isidhdasgemasturicngsombas aridopadeviecss; 18hne comsmend iogrobe
adni ni stered i ndependently or in the formof prescribed mxture
powders. Rt hppemrfecon siei compoundn2@dddnbimedhei adnpshachaceardted |y
acceptable carriers can also be admnistered in the formof solutions -
or suspensgicotise pBeyepovdeenitdbalmeyshayel ashenet ke raybpe adefiscesh i br
single or ,nultiple adm nistrations, and dry powders or capsules

cont ai- ni ngafpcn\h@ellsomansal e bed irsp dsergtatieds dsemers amé PHXdEATes
may be in the formof a.pressure aerosol spray-or the -37- like that
uses a suithableofejaut innl adehtithinthesscorhPartdr Rt ol kaREeBEion .
hydr of | uor oal kane, or .a suitable gas, such as carbon dioxi de.

The difly frartéerepnal Lskeles dompowdsse Ababnts, GSMeeusds; obkaingd
jellles patches, sprays, |otions, ‘eye-drops, eye ointnents, et¢c. The
dr ug conténh§U@§ﬁéFHFF?gu%%ﬁiQﬁlﬂﬂﬁ@hﬁtﬁa§e%f QQR|9ﬂWPB&§€saCEaﬁ€b%% or
non- aqueous sol utions, suspensions, enulsions, etc. The ointnent

bases or Itst iths BEQE%HW‘IWWEMF& r%%h%?%lvep&ry&PH;FﬁéhSaaF§7‘é%|

10 carboxyV|naI poly whi t e vasel | ne, bl eached_bee wa

pol yoxyet Hﬁ%ﬁ@eﬁyéﬁfﬁgé?’@?eﬁ”‘éé‘é‘%‘?ﬁ it 1theySeoBPy PE nﬁﬂ%s?’é%?%ﬁ%
stearyl alcohol, tetyl alcohol, |auronmactogol, and

sorbi tan' slé’é’(?ﬁ"itdloé‘ate 15 EXAVPLES Al t hough t he pr esent

i nventllPon is described bel ow speci fi cal

b
presef |nvent| SHTFRCRBELT4 |”hh‘fe atcﬁeélg‘é Eﬁ&ﬁ}ﬂyccseptta alelpr%%rar ?Flg
Corunde S s 41t ) AR el pe S ek o L

met hods f rom Known conpounds
are descri bed by

P P . Th
conpounds PR &f&éﬁ BHEE{%R??’E‘)&%Q%SO s{lgaﬁéaéh%ﬂ“ Piaha o R O ng ©
t abl th
cgrrpgu\rll\ggeaa eé’rd?lﬁ \5/ ELJS' n?re? hgcfogl{pr%%l %Oﬂg tgﬂ 398rdje cr ?’be:jlalgﬂ be.
Ex | 1. Tabl 2 P St { 0. :
BT GG TR\ gl S ERHLE #3“‘%. S el b
NH HBQOO 1 5throH%g0505§g§}§lgrgpsunder physiological condltlons

The groups described in Prog. Med., Vol. 5, p. 2157—2161, 1985
and "Iyakuhin No Kaihatsu (Development of Medicines)"
(Hirokawa Pub. Co., 1990), Vol. 7, Molecular Design, p. 163-198
are taken as examples of groups forming such prodrugs.

25 Thécompoundrepresentdﬂbytheformula (I) may formacid

~12~



1- NL \'
3
1-
NH11111 ci
1-13 H NR,

..-0-"6i3 cis/trans mx 1-7 NL O ,NH. 1 Hp,,e00H3 H3C eFi

6 |

1-8 HO,61001,NH...1 OH, Table 2(contd.) Pr Structure Structure
9 1 sN -WwH e rd4ei s/trans mx 1-10 . F O CH (---cA, gchurlonddzebe
1

s or trans unknown 1-12 vO so NHBrLI cis or trans unknown

O 400 ,,NH."IH C 3 . 1-19 0 a i ONHS. L-N H di astereoner

1-15 cis or trans unknown 1-15 LNH V

10

15

or base addition salts. These salts éhOuld only be
pharmaceutically accéptable salts. More specificaily, the
salts may include an acid addition salt with an inorganic acid
(e.g., hydrochloric acid, hydrobromic acid, hydriodic acid,
sulfuric acid; nitric acid, and phogphoric aéid), and an acid
addition salt with an 6rgénic acid (e.q., fofmic acid, acetic
acid,propionicacid,oxalicacid,nmlonicacid;succinicacid,
%umaric acid, maleic.acid,-lacpic acid,'malic-acid, tartaric
aéid,citiicacid;nmthanesulfonicacid;ethanesulfonicacid,
aspartic acid, and glutamic acid); a salt with an inorganic
base (e;g.{ soaiuﬁ, potassium, magnesium, calcium, and
dluminﬁm), and a salt with an organic base (e.qg., methylamihe,
ethylamine, ethanolamine, lysine, and ornithine); an ammonium,
salt; and the like.

Still further, various hydrates, solvates, énd

crystalline polymorphic forms of the compound represented by

theformula(I)andéaltsthereofarealsoincludaﬂinthescope

~of the present invention.

20

PROCESS

The compound according to the present invention can be

produced using the characteristics based on the basic skeleton

25

or the type of substituent thereof and by applying various known

synthesis methods. During the production, protecting the

relevant functional group with a suitable protective group or

=13-
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H di astereoner of 1-14 cis or trans unknown 1-16 \vo,. tONH HN O
.cis/trans mx 1-17 | vO is ONH H2N di astereoner of 1-18 cis or trans
unknown 1-Ww@ Hbwes®s 1 vO a ONHw H2N di ast ereoner of 1-BC/.PR@6026327
trans unknown Table 2(contd.) Pr Structure Pr Structure 1-19 ry, NH. 1
Q671HO At 1-20 INL NHC 1:21 N, \I NH.m&6-13 1-22 \ ETA HO
dsitansm x 1-23 11r |.--0 ,NH1 tH3 CH3 1-24 H
replécing the relevant functional group with a group that can
be easily converted into the functional group at the.sﬁage of
a starting substance or an intermediate may occasionally be
effective depending on the type of the functional group in
S  production technoloey. This kind of functiona; group may
include, feor example, amino group, hydroxyl group, and
-carboxyl group. The protective group for such a functional
;roup may include,-fer example, the protective g:oupS'
. described in"PretectivelSroups in()rganic Synthesis (3rd. Ed,
10 1999)" written by T. W. Greene and P. G. Wuts, and one of these
should only_be.seiected and used as necessary depending on
reaction conditions. In this kind of method, the desired
component can be obtained by introducing the protective group,
by carrying out reaction and-by eliminating the pfotective
15 group as necessary; or by con#erting.the group into a desired
group. '
In addition, the prodrug of.the compound according to
_ the present invention can be produced by introducing a specific
group or.by carrying out reaction using the obtained compound
20 represented by the formula {I) at the stage of a starting
substance or an intermediate, just as in the case of the
above—mentionedprotectivegroue. The reaction canbe carried

out using methods known to those skilled in the art, such as

ordinary esterification, amidation, and dehydration.

25 The abbreviations used in the specification are as

~14-



NN, lo N1-25 , H N, ..... -0 8 -NHH Table 3 Pr Data 1-1

VB: 342( MbH) + 1-2 MS: 342( MeH) + 1-3 MB: 460( MrH) + 1-4 MS: 370( MkH) + 1-5
MS: 370( MrHyb 20077099 358( MrH) + 1-7 PCT/IP2006/326327
1H NVR{ 400MHz, d6- DVB0) 6: 1. 32(3H, t, J=7. OHz), 1. 43( 9H,

s),1.73-1.87(2H, ), 1. 90- 2. 08(4H m, 2. 18- 2. 33(2H, m),

4.08-4. 18( 2H, n') 4.28(2H, g, J=7. 0Hz) , 4. 37-4. 47(1H, m)

6.52-6.57(1H. m). 7. 13- 7. 18(1H, ) , 8. 56( 1H, $) , 9. 39( 1H,

d, J=7.6Hz), &é 67 1H, $) MS: 415( MHH) + WO 2007/ 077949PCT/ JP2006/ 326327
Tabl e 3(ch:‘? OYSPr Data 1-8

0QMHz, d . 48-3,
%m:H’R(nf FraoPeppgioc Sa(ﬁ&tf’m (S B Ol cercrure:
23-7,24 34(1H .
1% 1H NVREEDE E/ﬁ&r%%‘% B 3%(%14('%% 3R 1‘11‘?1?0) e o R
7(2H, 2.17(11H 80-0. 83
J(7 1E&) Eeggfpr Q§Wg$§3 @j$%pfﬁéﬁrn15éﬁ £%55€bat the relevant

2) 122 A0 B 2ol 3580 P8 BIOM®) oo oo gipig
MB: 481( M+H)o+tflia1‘]:'3for p050(uc1l;pg t%eléorh@oﬁé(dv@@rlbjedl§ @4%Mﬂe

1-16

designated by the number.); HPLC: high performance liquid
;hromatography; TLC:£hin layer chromatography; Rf: rate 6f
flow value; Daté: NMR data aﬁd/or MS daté; 1H-NMR: lH—nuclear'.

10 magnetic resonance; MS: mass sbectrometr?;'(M+H)+:(M+H)+;

(M+Na)+: (M+Na)*; (M-H)=-: (M-H)".

<First process>

42 1-b) . Ny -
R Ig\ R ~u” R'“ ( ) R :@)\
g: - ; RS
Smp1 »
\R 1

(1-a) B

[wherein.Rl,Eﬁ,,R“, R%2, R, M and X are as defined above, and

15 Lv is a leaving group.]
In this process, the compound represented by the formula

(I-a) and having a leaving group is reacted with the amine

rgpresented by the formula (I-b) to produce the compound

according to the present invention represented by the formﬁla
20 (). The leaving group Lv may include halogen (e.g., chloro

and bromo); sulfonyloxy (e.g., methanesulfoﬁyloxy,

ethanesulfonyloxy, benzenesulfonyloxy, p-toluenesulfonyloxy,

=15-



MS: 517(M+H) + 1-17 MS: 445(MFH) + 1- 18 MS: 445( MrH) + 1- 19 MS: 300( M+H) +
1-20 Ms: 342(MHH) + 1-21 MS: 354( MHH) + 1-22 Mb: 356( M+H) + 1- 23

VS: 342( MrHVO 2007297941 NVR( 400MHz, d6- DVB0) 6: 1. 35( 3H, t, J=7PQMERIL3HE2TL. 7
7(6H m,2.10-2. 18(9H m, 4. 26(2H, g, J=7. 1Hz), 6. 75( 1H,

d, J=3.6Hz), 7. 22(1H, d, J=3. 4Hz), 8. 60( 1H, $), 9. 34( 1H, 5)

, 11. 67(1H, $) . M5: 340( M+H) + - ‘

1H NVR(400MHz, d6- DVBO) 6: 1. 32(3H,t, J=7. 1Hz), 1. 61-2.0
7(16H,”)’%r%ﬁ&%%bgnéézeéhﬁfoﬁyﬂ@*ﬂiﬁﬁkﬂfﬁﬁﬁﬂﬂar&héﬂinesulfonyloxy);
(1H,d, J=3.2Hz), 9. 36( 1H, d, J=8.0Hz), 11. 67(1H, $) . M5: 34 O( M+H) + 1-25
Preparati i 2 To gl yci nam de hydrochloride (34 ng) were added
a solution of ethyl 3-(4-chloro-1Hpyrrolo[2,3-b]pyridin- 5 ‘
5-y1) -1, 2, 4- oxaghageks- P; CakdopedailrRy (@OuBgLvi Bf the compound

1- net hyl - 2-pyrrolidone. (0.6 m) and 1, 8-di azabi ¢ycl o[ 5. 4. 0]

undec- 7- eng QA R92e0 by end thewnxtura)was stbstativdd XQEH - anide.
hour. After being left to cool, the reaction solution was directly
purified bynidy eRakatibwe i BPESr £ 160N\ INHAMGES atMd3phetpt pros ) r&CHICN =
90: 10 to 20:80). The active fraction was concentrated and dried to
har dness tighd¥t pkrBssure in the absence of a solvent or in the presence
3-(9-chl orolH pyrrol o[ 2, 3-b] pyridin-5-yl1)-N-nethyl-1, 2, A-oxadi azol e-5
-carboxyl ate { 2% iwgb1assalsehtd. 5The.conmpounds in Preparations 2-1
to 2-26 shown in the follow ng tabl-e were produced using the
correspondi ng sfTBet PAGVEBHPBIN A A5 difivg Féafnﬁéerre?ﬁ%rgag}?ﬁ lar to
that described in Preparation 2, Table 9 Pr. Structure. Pr
St ruct ur e hygragarppnsy (eNINiDFOERENS- 3N HY LeneRf phegpnes |

- 10 acetone and methyl ethyl ketone}; ethers (elg., diethylether,

e.dg.,

tetrahydrofuran(THF),dioxane,anddiethoxyethaﬁe);alcohols
(é.g., ﬁetﬁanol (MeCH) , ethanol-(EtOH), 2-propanol {i-ProH),
and 1-butancl {n-BuOH)); halogenated hydrocarbons (e.é.,
dichloromethane, 1,2-dichloroetﬂane, chloroform, aﬁd éarbon

15  tetrachloride); é&etqnitrile;.ap:otic solvents (e.g.,
dimethylformamide (DMF}, 1,3-dimethyl-2-imidazolidinone,
N-methylpyrrolidone (NMP), and dimetﬁylsulfoxide (DMSO) ) 5

~water; or a mixture of these. It ié preferable that the

reaction is carried out in the presence of a base, and the base

20 may include, for example, alkaline carbonates (e.g., sodium.
carbonate and potassium carbonate); alkaline
hydrogencarbonates (e.g., sodium hydrogencarbonate and
potassium hydrogencarbonate); alkoxides {e.g.,.sodium
methoxide, sodium ethoxide, and potassium t-butoxide):

25 .tertiary amines (e.g., triethylamine, tributylamine, and

~16-



2-3 M---4. < NNID' OR 2-9 INO Chiral O M Il...,i 2-5 1IN0 2-6 LA
INNp \\ 2-7 ICIr'L i IV z Table 4(contd.) Pr Structure

Structure RoBoftidhedeC N 2-9 HN r c \tNINO PCT/IP2006/326327

10

15

20

25

diisopfopylethylamine); organic bases (e.g.,
1,s-diazabicyclo[5.4.O]undeca-7-ene;pyridine,andlﬁtidine).
However, an excess’ amount of the coﬁpound {I-k) can also be
used. Although the reaction temperature differs depending on
the type of a starting compound anq reaction conditions, the
reaction can usually Ee carried out at a temperature
approximately ranging from ambient temperature to the
Eefluxing temperaturé of a solvent. The reaction can also
usually be carried out in the presénce of 'a base, such as sodium
hydroxide and sodium carbonate, in an organic solvent inert
to the reaqtioﬁ, such as.N,N—dimethylfo;mémide_and

N,N-dimethYlacetami@e, under ambient temperature to heating.

In addition, the amine represented by the formula (I-b}) can.

also be used as a salt thereof for the reaction.
Furthermore, microwave irradiation can also be carried
out under heating. Still further, the'reaction can also be

carried out by a coupling reaction using a phosphorus reagent,

such as 2-(di-t-butylphosphinc)biphenyl, "and a palladium

catalyst, such as palladiu'm acetate, in the presence of a base,

- such as cesium carbonate.

For the reaction, it is possible to use the methods
described in the Preparation(s) or the Example (s) of the
present specification or methods similar to those. The

compound represented-by the formula (I-a) can thus be produced

.using known methods, methods obvious to those skilled in the

~17-
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1 Np ,2-10 +1 Nmim 2-11 Nc 7 .. GANO 2-12 . NL" I N1 NO
2-13 - 2-14 HN\ .-- 1 1 N/D 2-15 N' N NID 2-16 N... N
WO 2007/077949 PCT/IP2006/326327

art, or the methods described in the reference examples or the
Examples of the present specification or methods similar to
those.

<Second process?>

- (2-b) R} R\
LN RE-NH, - HN-oNy . N N
OZNI’;LRS’ " s ON L R R—«NL/).\RS
R'A,  Noa1 Step2-1 R4, Napst St§p2-2 R, Nagtt
MR MR’ ' MR
s @a . o 2)

[wherein R!, R?, R*', R*?, R®, Mand Lv are-as defined forgoing.]

In this process, the nitropyridine compound represented
' by the formula (2-a) is reacted with the amine represedtéd by
the forr'nula-(Z—b) , and the l‘uleavir_lg group at the second position
10 js substituted with the amine to c}érive the aminonitropyr_idine -
compound represeﬁ;ed by the formula (2-c). The derived
compound is used to produce the compbund according to the
present invention reﬁresenfed by the formula (I-2).
Thé method used in Step 1 of the first process can be
15 ihcorporatede1Step2-i. The amine represented by the formula
(2—b).can also be used as a salt thereof for the reaction.
In Step é—2 in the case.that -R? is -H, an imidazole ring
can be constructed by reacting an orthoformate, such as ethyl
orthoformate, in the presence of an acid éatalyst. It is
20  desirable that the nitro group should be rgduced before the
orthoformate is used for the reaction. Furthermore, the

method to be used in the case that the compound represented

-18-



1 N1ID 2-17 MNIL \I 1
2-19 1 N\ i,
Structure’ wg 48 2-21 \ Chiral l

CINip 2-18 HN\ Chiral Il. -
---NH Chir al NNpNC Table 4(contd.) Pr Structure Pr

0 H e

Chi r al

10

15

20

is reacted with a strong acid, such as sulfonic acid.

- <Third process>

NO O N HVe Me pErdgro0fis2657

by the formula (I—é) wherein -R? is not -H is synthesized may
inolude, for example, the method in which the amino.group of
the compound represented by the formula (2-c}) is.acylated in
advance, the method in:which tetraalkylorthocarbonate or

alkylisothiocyonate is used iﬁsteao of the orthoformate, and
the method in which corbokylio'acid or carboxylic anhyq;ide
| These
;ctions can be carr;eo.out in a solvent inert to ohe reaotions

or in the absence of a solvent, under ambient temperature to -

heating or under heating and refluxing.

R} : Ry .

N N

R?—<:N ® | Rz_@\l;L

T i ~H

R‘z T COOH Step3- _\{*‘
\M “H “M

(3-a) (1-3)

[wherein R}, R?®, R*’, X, and M aré as defined forgoing.]

In this process, the compound according to the present

invention represented by the formula (3-a) and having a

' carboxyl group is used as a starting compound té produce the

compound accordlng to the present invention represented by the
formula (I-3).

In Step 3, thecarboxylgr&q:ofthecompoundrepresented
by the formula (3-a) i's reacted with an azidation agenf, such

as diphenylphosphofyl azide (DPPA) and sodium azide, to

construct an imidazolone ring according to the so-called

.—19"'



0_1!\ﬁco NNO H2-23 R. | 71 Chiral Chiral N Ale 2-24 N. |
Chiral 1,-- GCCO. M . 2..-25 N... 1 2-26 Nric \7 1\ Nip

Tabl e 5 BxwlyBdatmuEx M5 data 2 MBS 278(MrH) + 2- 1 NB: 34@(dvidishobe/226227
MVS: 334( MtH) + 2-3 MS: 377( M+H) + 2-4 MS: 361( MrH) + 2-5 MS: 377 (M+rH) + 2-6

Curtius rearrangement reactiOn.. It is advantageous that the
reabtion is carried out.in the presence of a base.
Usually, triethylamine, pyridine, etc.  can be used és
a base, and the reaction can be carried out under ambient
5 temperature to heating or under heating and refluxing.

<Fourth process>.

LI e
R_&I[J\ (4-b) R4 :Q,\J\fo R I\/LFO
COOH. Step4 A VH /N‘l}J’H Stepd-2 ez M “bﬂq
(4-a; ' (4-c) reM = (1-4)

[wherein R!, R?, R*?, M, X and Lv are as defined forgoing.]

In this process, the darngylic gompound represented by

16 thé formula (4-a) is reacted with the hydraziﬁe derivgtive
represented by the formul; (4-b) to obtgin the hydrazide
represented by.ﬁhé formula (4-c}. From the Hyd;azide,-the
compound according to the pre-sent ilnventj_on represented by the
formula (I-4) is produced.

15 ' Step 4-1 can be carried out similérly to the reaction
in which the.compouna represented by the formula (4~-a) and the
compound represented by the formula (4-b) are condensed by
amidation. The compound {(4-a) can be used as a free acid for
the reaction, and the reactive derivative thereof can also be

20  Qysed for the reaction. The reactivederivative of the compound
(4—a)lmay include an.acid halide (e.g., acid chloride and acid

bromide): an -ordinary ester (e.g., methyl ester, ethyl ester,

-20-



M5: 357(MHH) + 2-7 MS: 382( M+H) + 2-8 MS: 348( MrH) + 2-9 MS: 303( MtH) + 2- 10
MS: 332( MHH) + 2-11 NB:410(N%FD+ 2-12 Ms: 368( M+H) + 2-13 Ms: 318( M+H) +
2-14 NB:34@@N%@%,‘g915 : 375(MtH) + 2-16 M5: 415( MbH) + 2

MS: 373( M+H) + 2-18 322(NHH)+ 2-19 Ms: 322( M+H) + 2- 20 Né%%P%?&g€§27
2-21 MS: 350( MtH) + 2- 22 NB: 334(M+H) + 2-23 MS: 378( MtH) + 2- 24

VE: 378( MHH) + 2- 25 M5: 334( MtH) + 2-26 MS: 347( MtH) + Preparation 3
Benzyl 4-ohloro-1H pyrrol o[ 2, 3-b] pyridine-5- carboxylate (55 ng),
ethyl { [ %2%1391' gaQQQPPmé’é)d cArhanyLh aetnolacelale (S am) and

triethylamne wer e di ssolved i n-Nnethyl-2-pyrrolidene (0.55

m ) and s%fry%qongUt95&;952g1@0ﬂ&§y§|ng 31 FLGERURYE, reaction system

To the reaction s Ion were ad t'hyl “acetate and water, and the

M Xture Vgs &4l S,tsgg hiRigthyls %mTBelergﬁm&ri@é'era Waised
washed with “satu ate rlne drle over nmagnesiumsul fate, and 10

evapor at 6%difad%hgsﬁy&@%&rheésmfocJ%ﬁﬁalcdgelmmr kiked by.gi)ica

gel colum chromat ography (n-hexane: ethyl acetate), the obtained

conpousd I § BHPENe ph ¥aloPl )handidebhaneliehdshl fbnic 10%
palIadlunﬁ%%ygar%g%M?gﬁabmef?ﬁaaspa 3e391 and ggfglstlcereaﬁctl%%Fmaso

performed fQ9iq 4niewigeat c 28I edfld 1D riRehat Hr 8nAYddi @& MsuchMViihanol ,
di oxane, and 1M hydrochlorlc acid -were added, and-the precipitated

Sdl id wasSdicssalbyed Andi-figdearftkd cl@EmWdkhae eatraliiet.byTheadt Ldx at e
concentrated under 'reduced Pressure to obtain 4-({5-[(2-

Et hOXy 2- gxaet 8Ybhen dﬁ?éﬂ&méﬂyladﬁmm@@oz ¥-dm&dH yIo rphidl 126 ; etc.
pyrrolo.[2,3-b]pyridine-5-carboxylic acid (18 ng). WO

2007/077949PCW/%Eggqgﬁggggggund (4-a) is rgacted in the form of a free |,

10 acid or reacted without isolating the activated ester, it is
preferable to use a condensing agent, such as dicyclohexyil-
carbodiimide {DCC), 1,l'—carbonylbis—leimidazole'(CDI),
diphenylphosphoryl azide (DPPA){ diethyéhosphoryl
cyanide (DEPC), and l-ethyl-3-(3- dimethylaminopropyl)

15 carbodiimide hydrochloride «(EDCI ‘HC1) . |

“Thé reaction is carried out ;n an brqanic solvent inert
to the.reaction, such as halogenated hydrocarbons, arométié
hydrogarbons, ethers, esters (elg., ethyl acetate},
acetonit;ile, DMF, and DMSO, under cooling, under coocling to

20 ambient temperature, or ;nder ambient temperature to heating,
altHough the conditions differ depending on the reactive
derivative or the condensing agent to be used. |

In order to smoothly advance the reaction, it is .
occasionally advantageous that an excess amount of the

25 compound (4-b) is ﬁsed for the reaction or the reaction is

carried cut in the presence of a base, such as
=21-



Table 6 Pr Structure Data 3 cis/trans mx HaCsofl NH -0 H
MS: 441(M+H) + Preparation 4 To a ethanol (3 m) was added
acetyl chlwoheenesiefully at 4C. The reacti on sol uti onpeagpabészed at
4C for 30 minutes. 5 To the reaction solution were added a sol ution
of 4-1[(2r,5s)- 5-hydroxyadamantan-2-yl] am no)-1H pyrrolo [2,
3-b] pyridine5-carbonitrile (50 ng) in chloroform (0.5 nm) and .2M
hydr ochl ori c aci d/ ethanol solution (0.5 m) dropw se. The reaction
sol ution ) i rred under anhi. t uf g; . hours. The
reaction ggf“ﬁ?b%i@%@%ﬁ%én@éﬁ%&%ﬁ e‘r%rg'ed{t:]%le%pﬁ l]ea(s%}sltj?%é ‘to obtain
ethyl 4-{[}¢ : raredanertaimd i}l aani 1ed - Bypwinel, o [ 2,
3-b] pyri d%i%éégé?%gf%%%flm date tr:ﬁhsdroch%ori de (75%) . Table 7. Pr
St ruct ur e 4Dakan-dlinethyld¥Rno) pylridineNHpidolindH arld lutidine.
MB: 355( M 3HO1+1-1)+ HO 613 3HO

Pyridine can also be used as a solvent.

5 The method used in Step 1 of the first process can be
incorporated in Step 4-2.

<Fifth process>

1 1

R . R - '
N N Ra_étﬂi:j\ RCOOH
R—&jﬁl R ' &0
COOH ———~ CONHNH, ———
Step 5-1 42 ?  Step5-2

Ru\M.N\Rm R \M,N\Rm
(5-a) (5-b)
R‘l
R% \N II\L
(5-3) N A0 .
—_— . N ——
Step 5-3 ng‘M'N‘R‘”HzNJ\R'_ Step 5-4
(5-¢)
. R1 .
N NG g RCOOH
R—_I ' (5-)
TNz — I Col) S
CN
a2 Step 5-5 Step 5-6.
R \M..N\RM i

{5-d)
fﬁherein rRY, rR?, R', R and M are és defined above, R' is
10 suitable substituent. The carboxylic acid.represented.by the
formula (5-f) is a marketed product or can be prepared using
a marketed product.]
In step 5-2, step 5-4 and step 5-6, a reaction for
constructing an‘oxadiazole ring at R® is carried out.

15 . In Step 5-1, a reaction for synthesizing an acid

hydrazide from the carboxylic acid represented by the formula
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CS 15 Preparation 5 The conpounds in Preparations 5-1 to 5-32
shown in the 747- WD 2007/077919PCT/ JP2006/ 326327 fol |l owm ng table
wer e produgecosmizngyt he correspondi ng starting conpoundsTaee®sdisy t o
the nethod simlar to that described in Exanple 3. Table 8 Pr
Structure “Pr Structure 5-1 it "NHH 5-2 it NHH5-3 3 ....- NH
HOH 5-9\ HCrt. O "NHH "' CH3 5-6

(5-a) 1s carried out. Furthermore, the intermediate
represented by.the formula (5-c) can also be synthesized from
the carboxylic acid represented by the formula (5-a). The
reaction in Step.4—1 can be incorporated in each of these

5 reactions.

In Step 5-2, Step 574, éﬁd step 5-6, a reaction for
constructing an oxadiazole ring is carried out under ambient
v .

temperature to heating. An organic base may be added to
,aannce the reaEtion.

10 In Stepx5—5, the aromatic.nitrile coﬁpound represented
by the ﬁbrmula (5-d)  is reacted with hydroxylamine to obtain
hydroxyamidine represented by the formula.{5-¢e}. Théobféined
hydroxyamidine is reac.:ted with the_ cafboxylic acid represented
by.the formula (5-f) to produce the compound according to the

15 present invenéion represented by the formula (I-53).

In Step 5-5, the reaction with free hydroxylamine or

hydrbxylamine hydrochloride is carried out in the presence of

. a base, whereby the hydroﬁyamidine represehted by ﬁhe formula
(S-e) can be produced. |

20 The reaction can be carried out in a solvent inert to
the reaction. The solvent may include, for example, alcchols
(e.qg., methanol {MeOH), ethanocl (EtOH), and 2-propancl
(iPrOH)); aromatic hydrocarbons (e.g., toluene and xylene);
ethers (e:g., diethyletﬁer, tetrahydrofuran (THF){ dioxane,

25 ‘and diethoxyethane); halogenated hydrocarboné (e.g.,

-23-



NHH 5-7 N.. NHOH 5-8 H. N4 NHOOHs NHGC s 5-9 ,CH3 ii H3 CP
4 NOO.- NHCS OH5-10 "N OH NH trans Table 8(contd.) Pr Structure
Pr Struct uwe 20849794H3C di OH : HOCI S' 5-10 H OH trans iPCTEHPUDG/A268INL?

dichloromethane, l,2—dichloroethanef chloroform, and carbon
tetrachloride); aprotic. solvents (e.g., DMF,
l,3—dimethyl—2—imidazoliainoney and DMSO); water:; or a .
mixture of these. Usually, alcohols are used for the reaction.

5 In.the case that'hydroxylamine'h&drochloride_is‘used for the
reactimqasdescribedébove,&i:ispreferablethatthereacfion

is carried out in the presence of a base, and,the base may

, .
include, for  example, alkaline carbonates-(e.g.; sodium
carbonate and p&tassium carbonate); alkaline -

10 hfdrogencarbongtes (e.g.,'sodium hydrogegcarbonate and
.potassium hydrogencarbonate);_alkoxides (e.g., sodium
methoxide,.sodium ethoxide, and potassium t-butoxide); -
tertiary amines (e.g., triethyl;mine and
diisopropylethylamine); and oféanic bases {e.g.,

15 1,8—diazabicyclo[5.4.0]undeca—7—ene,pyridine,aﬁdlutidﬁne).
Although the reaction temperature.différs.depending on the
type of a.startiqg compound and.reaction qdﬁditions, the
. reaction can usually be carriéd out at a'temperature
approximately ranging from ambient temperature to the

20 refluxing temperature of a solvent. The reaction can usually
be carried out in the presence of a base, such as sodium
carbonate, in an organic sclvent inert to the reaction, such

as methanol, under ambient temperature to heating.

Step 5-6 consists of two stages: acylation of

25 hydroxyamidine and subsequent cyclization. The intermediate

=24-



6NH H di astereoner of 5-12 cis or trans unknown O--N|1.OH 5-12 0
FINi & 6NH H di astereoner of 5-11 cis or trans unknown 5-13 |[' 4 NOH

NH H3C. . i QobmAdp-14 ft .' OH 6NH cis or trans unkne prcheszchd -
Ois WF O05-16 , H3Cx \/0 IH Table 8(contd.). Pr Structure Pr

Structure 5-17 HH Ri N H3c.otrans 5-18 HNN. .,-OH cis/trans m x
5-19 N. 0

producing method in Step 4-1 can be incorporated in the
; acylation in the first stage. Howeve;,thereactionisuéually
carried out under ambient temperature.to heating, or under
heating and refluxing. The cyclizéﬂion in the second stage
3  can be carried out by-isolating_anq purifying an acyl and by
heating the acyl in an orgéﬁic solvent inert_fo the reaction,
Isﬁch'as ethanol and dioxane, in the presence OF absence of a
Laée. The base may iﬁclude'an inorganic base, such as sodium
acetate, or an 6rganic base, such aé diisopropylethylamine.
_10 .The reaction consisting of-the two stages‘can be carried out
by one operqtién by performing ordinary acylétion and then by
directiy heating the reaction‘mixture or by carrying ouf
-reaction under microwave irradiation. |
| The solvent ma? include, fér example, aromati&s {e.g.,
15 toluene, xylene, and pyridine); ethers (e.g., diethylefher,
tetrahydrofuran, dioxane, and diethoxybthane); halog;nated
hydrocarbons (e.q., dichloromethane,‘1h2—dichloroethane,
. chloroform, and carbon tetrachloride); acetonitrile; aprotic
solvents, (e.g., DMF, N,N-dimethylacetamide (DMA),
20 1,3-dimethyl-2-imidazolidinone, N-methylpyrrolidone (NMP),
and DMSO)); water; or a mixture of these. Although the
reaction temperature differs depending on the type of a

starting compound and reaction conditions, the reaction can

be carried out under ambient temperature to heating.
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, NHH H30.,,,0 H3G-613 5-20 1.111 OH 6NH F cis/trans m x 5-21 NH HQds

5-22 H2Nrt, HO cis/trans mx 5-23 11rL \1l,,,,0 NHH HO cis/trans m X
5-29 H2N _welwom7ahy CH, - NHH 5-26 N , OH 6NH HCci s/gaam00ai3x6327
Table 8(contd.) Pr Structure Pr Structure 5-27 ,. ' HO. 0 5-28\0 H
c 1,34 3 1Yds , 5-29 ...-0 H

<8ixth process>

1
e JIR
2 : R, NH R 1
R4l O M7 2 A A H
AN { (6-b) >N )rf
\ —_—— |-~ ]
ITV N-g R Stept R%2 M,N N 4

(6-a) - ; (1-6)
[wherein R?, R?, R*, M, and Lv are as défined ébove; R" is
suitable substituent.] | |

5 . " " 1n Step 6, in.the case that the compound fepresented.by
theformula(6—é)isreactedwiththepriharyaminerepre;ented
by the formula (6-b), after ipso substitution, thg oxadiézole
iing is opened'to construct an aminopyrazolone ring. The
reaction conditions described.in Step 1 can be incorporafed

10 _herein as the reaction conditions. The reaction can be
carrying out under ambient température to refluxiﬁg
temperature. .

In addition, soﬁe'of the compéunds represented by the

formuia {(I) can also be produced from the compound according

15 to éhe present invention preoduced as described above by
appropriately combining processes usually used by those
skilled in the art, such as known alkylation, agylation,
substitution, oxidation, reduction, hydrolysis, deprotection,
halogenation, and Mannich reaction. For example, when the

20 compoundaccordingtx:thepresentinventionwherein—Rsis—COﬁi

is produced from the compound according to the present

_inventionwhereinR5isloweralkyloxycarbonyl,hydrolysiscan
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, NHH 5-30 111?L \10 HO1190(NHH 5-31 ill"L \I10 NHH HO cis/trans m x
5-32 Hm Nfl, 0. HaCHbJH H3 H3CH3c H Table 9 Pr Data. 5-1 Ms: 272

( MtH) + 5- 204Bo@d79eH) +, 5-3 1H NVR (400MHz, d6- DVSO) &Tlspﬁfam?zs%
(14H, m , 4.24 (1H, d, J=7.9Hz) , 6.46 (1H, dd, J=1.3Hz, 3.3Hz)

7.16 (1H, dd, J=2.4 Hz, 3.2Hz) ,8.52 (1H $) , 9.61 (1H, $) L 11.59
(1H $) ,12.33 (1 H br)Ms: 312 (N%FD+ 5-4 MB: 314 (N%FD+ 5-5 1H NVR
(400MHz, d6-DVBO) 6: 1.67-1.75 (6H, m) , 2.09-2.16 (9 ,m, 6.71

(VhH) ' 5. SRS, ﬂé%mmné%?‘v Ve Rapns e s 53%% yoadfgi °17
15, 470 e 0o S A AT IR B2 P SO0 ek
Moreover, when the compound according to the present invention
wherein R° is halogen is produced fromlthe compound according
5  to the présent invention wherein both R® and R’ are--H,
halogenation can be used refe;ging to the method described in
"Jikken Kagaku Koza (Courses in Experimental Chemistry) (Sth
1 . _
ﬁd., 2003)."™ Still further, when the compoupd according to
the present in{éntion wherein R® is a lower alkyl substituted .
'10 with a group selected from the group consigting of mono(lqwer
alkyl)amino, di(lowgr alkyl)amino, and cyclic amino is
produced f?om the compound according to the present invention
whereinr'R3 is -H, the Mannich régction can be used referring’
to the methods described in "Jikken Kagaku Koza (Courses in

15 Experimental Chemistry)_(Sth Ed., 2003)"; C. Mannich etral.,
Arch. Pharm., 1912, Vol. 250, p. 647; J. H. Bfewster et al.,
Qrg.'React., 1953, Vol. 7, p. 99; F. F. Blicke, Org. React.,

1942, Vol. 1, p. 303; K. W. Merz et al., Pharmazie, 1956, Vol.
11, p. 505; etc.

20 The processes capable of being usually used by those
skilled in the art are not only used for the compouna.according
to the present invention but can also be used for intermediates
formed during production. The processes can also advance to
subsequent processes.

25 - The compound produced as described above is in a free
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Pr Data 5-15 MS: 377(M+H) + 5-16 MS: 209( M H)- 5-17 MS: 342( M+tH) + 5- 18
MVS: 330( MtH) + 5-19 1H NVR(400MHz, d6- DVS0) 5: 1. 43(9H, 5), 1. 70- 1. 88(2H, m) ,
1. 88- 2. 09( i, 2097/027944- 2. 33(2H, M, 4. 05-4. 20(2H, M, 4. 3 PCT/JP2006/326327
4-4.46(1H, m,6.48-6.58(1H, M, 7.09-7.17(1H, m, 8.52(1

H $),9.67(1H,d, J=6. 2Hz), 11. 62(1H, $), 12. 45(1H, br). M5 : 387( MtH) + 5- 20
MVS: 463( MtNa) + t5-21 MS: 437(M H) - 5-22 MS: 371( M+tNa) + 5- 23 '

1H NVR(400MHz, d6- DMS0) 45: 1. 40- 1. 46(2H, m, 1. 96-2. 15(1

75 1H ﬁ# g 1, £ §55§5§§<é§ et i%ﬂ'ﬁg%(%ﬁ% Bg using 3
VE: 437 M R 3?%%1&%‘ T3R5 el 528 IS 1AM o Do 26,

5-30 1H_NMB%A23%¥%|g? gﬁgp%fH1 éégtioﬁgﬁﬁﬁcg}r}eggQﬁﬁkﬁ)performlng

2. 26( 2H, $) 3z, 11, 4Fz), 7

2(1H, dd, J 7 J0(kErbr, ction
((1H, $). Ns%fg%ﬁ% gﬁé)“%giﬁj %é S M+H) (S%?hsz)swékﬁgg(hm’
Preparagt i %nfegn?zr—lg g ylgvzplaﬁét!?&? %z%%qmage%ﬂt apy 2e Y91 dh

am no] -3H1m dazo yridi ne-6-carboxylate (5 rrg) was added 47%

agueous hﬁcg{yswlqlagt%ﬁo ARd WA ri A thR sTo¥t BhBoMBEo§EApH R at

120C for using a mcrowave reacti on system After the reaction '

sol ution-was. cogLedy, the,pbt wos ﬁ%‘é%fseéaﬁ Ooé M RGUeQUS L POL A8SH UM
carbonate,. and the 10 obtained solid was collected by filtration and. -

washed Wi tih 52r £ FaRLEEet On OBt @k Nedehdmi(dalaRsobekE 9aBagasRadR 2 Y1)
am no] - 3Hi1mdazo [4,5:-b] pyridine- 6:carboxylic acid (44 ng) .

The conpoungseira E’E@H@ra‘ltdcﬁ%n@ﬂansm(}ﬂ@t}i@ t hgokobkampIg, taabheenes e
produced using the corresponding starting cpnpounds according to t he

. methad sigfiddirel @ahhgd dlas@ritkedihto Rrrepartathony bpufahlsentd uPing
Structure Data Pr
ageneralracemlcresolutlonnethod suchasthenethodlnwhlch
the racemic mixture is converted into a diastereomer salt with
a general optically-active acld,lsuch as tartaric ac1d, and
subjected to optical resolution: Furthermore, the diastereo
15 mikxture can be separated by fractional crystallizétion-or
varioué types of chromatography, for exémpleu Still further,
the optically-active -compound can also be produced uéing a‘
. suitable optically-active material. |
The pharmacological activity of the compound according
20 to the present invention was verified by carrying.out the
following test.
Test example 1l: JAK3 inhibition test
_ TheJAKBinhibitiontestwasperformedasdescribedbelow

according to the method of Okimoto et al.

25 {1) Preparation of human JAK3
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Structure Data 6 HN OH Htrans Ms: 391, 393 (MH+. 6-1 B M| pHcis
OH Ms: 391, 393 (MtH.) + Preparation 7 A mxture of ethyl 7- [

(3-ex0) -8wd@dhsyel o [3.2.1] oct- 103-ylam no] -3H i tepirpezeebrAsh- D]
pyridine-6-ca rboxylate (400 mg) , di-t-butyl dicarbonate (203 ng) ,
tirethylamne (130 g 1) , dioxane (4 m) and water (4 m,) was stirred
at anbient tenperature for 1 hour. The m xture was diluted wth ethyl
acetate (5 m) and water (20 nt) . The resulting precipitate 15 was
col | ected by f||tra

but Fzygag bonyl “IB%%gg%tbth :J 1‘[33&2%& o@?’“%l 1"’515( a";H’iI‘F&afe%ﬁFR{“da

Z0 t

$Lluted W %éggﬁe%ggé%ﬁx%ﬁﬁ e%O gg?%%%tea;vftﬁge%%g %%%f% e.
N :

Tho ofGan £ i s amie washed it BT 2000 DY o

;oggggrggé* i ha 0%t %%63%976 fff’é“ ‘?Eht/ern"t‘fr?éﬂt Oghexan ef QAL SN

St m Bas 8’?%%?%?%%%%? e C'°£ﬂ5are~1f}@8%0%1@] "DRRpacd i
5The. conpounds . B eeoarr%ts' gsrromd'tteargutgtt@mq 130l Sy e

pr oduced usrngofﬁe cor espon Qrtin Unds accord to the

met hod srrngf% 1%9 EQ@%T9e§@£64§§§4i%8ﬁxanple Table 11 Pr Structure
e

Dat a Pr ructu
{ } Measurement of JAK3 activity

As substretes, Biotin~Lyn“Substrate;2 (Biotin-XEQED
10 EPEGE YFEWL EPE; X = g -Acp (PEPTIDE INSTI&UTE, INC.,.Oseka,
Japan) ahd ATP were used. As an assay buffer, 15mM Tris-HCl
pH7.5conteining0.0l%Tween:N)éndZmMﬁTTwasused.'Nermally,
.20 uL of a substrate solution (an'atssay buffer contain_ing 627nM "
Biotin-Lyn-Substrate~2, 20uM ATP, and 25mM MgClp), an assay
15 buffer containing 10 pL of a substance to be teStee, aed 20
tﬂrofanenzymesolutionwereaddedtx>amicroplate,andstirred
sefficiently. |
" After incubation at ambient tempereture for'one hour,
the plate was washed with a cleaning buffer (50mM Tris-HCl pH
20 - 7.5, 150mM NaCl, 0.02% Tween 20), and a blocking buffer (a
cleaning buffer containing 0.1% bovine serum albumint was
added to the plate. After incubation at embient temperature
for 30 ﬁinutes, the blocking buffer was removed, and an
HRP-PY-20 solution {obtained by diluting HRP*PY~20 solution

25 ‘'with the blocking buffer 500 times) was added. After
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HB H NNHO o 1 cH3 ns: 416 (11+in+ 7-1 , . HGC -,/ 143CIH3 H NR NH
onms : 415 (M+tH) + 10 Preparation 8 The conpounds in

Prepar at i owe 2807071999 8- 3 shown in the follow ng tabl e weaGI/peayereasazy
using the corresponding starting conpounds according to the nethod
simlar to that described in Exanple 44. Pr Structure Data Pr

Structure Data 8-1 MsS: 326 (N%hh)+ 8-2 410 dsO Ms: 326 (M+Na)+ 41
O cis/trans m x

incubation at ambient temperature for 30 minutes, the plate
was washed four times, and a TMB substrate solution (Sigma)
was added to the plate. After-incubatipn ét'ambient
temperature for four minutes, 1M suifuric acid was added to
5 stop the reaction. Enzymeactivitywasnmasu;adasabsorbancg
at45dnm. TheefficacyoftﬁetestcompoundasaaJAKBinhibitor
" was expréssed as an ICgg value.
' .
| The ICsp values described below are results obtained in
the test.

10 ‘The results of those tests are shown in the Table 1.

Table 1: JAK3 inhibitory activity of the compound of the present

invention.
Table 1

Ex ICse{nM) | Ex ICeq {nM)
29 2.3 379 | 1.2

32 1.9 384 0.28
33 |- 2.1 405 0.65
34 0.17, 426 2.3
121 1.1 434 0.86
122 0.43 484 0.31
133 4,4 498 1.3
143 0.69 543 0.33

15 It is verified that the compound according to the present

invention has inhibition activity against JAK3 and is useful
as an active ingredient of an agent for treating or preventing
diseases caused by undesirable cytokine signal transmission
(e.g., rejection during organ/tissue transplantation,

20 -autoimmune diseases, asthma, atopic dermatitis, Aizheimer's
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WO 2007/ 077949PCT/ JP2006/ 326327 Table 12(contd.) Pr Structure- Data
8-3 410 trans Ms: 326(M+Na)+ Preparation 9 The conpounds in

Prepar at i ofg Bg7lo74Qy 9-2 shown in the . follow ng tabl e pegipgREedssed
usi ng the correspondi ng starting Conpaunds, according to the nethod

simlar to that described in Exanple 10. ' Table 13 ' Pr Structure
Data 9-1 H t1 JNNxdCH3 H MsS: 319(M+Na)+ 9-2 R \NH2 NH N O,CH3 HCI S -
VS: 424( M N20+H) + \ Preparation 10 The conpounds in Preparations
10-1 to 10-18 shown in the 10 _fol| ow ng tabl e were produced usi t he
corresponcﬁlﬁ&aﬂaar??ﬁ@%?ﬁéﬁﬁ8§°56ﬁd$lgier‘?gset)o PR TRRIRSP SPHPPADY o

t hat described in Exan'Ele 4. Talble 19 Pr. Structure Pr Structure 10-1
H2NN. ... GPROTAajjpyipksng gfgnal transmission (e.g., cancer and

leukemia);
In addition, on the basis of the JAK3 inhibition activity,
5 the compound according to the present invention is useful for

treating and/or preventing the following diseases.

‘ The pharmaceutj.cal comf)osition of the présent invention
EOmprising JAK3 inhibitor such as the compound (I} is useful
as a therapeutic or prophylactic agent for diseases or

10 conditions caused by undesirable cytokine signal
t;ansdqction, such as rejection reaction in organ/tissue
transplantation, autoimmune diseases, asthma, atoﬁic'
'defmétitié, Alzheimer’s disease, atherosclerosis,_tumdrs,
mfelomas, and leukemia as exemplified below:

15 rejection reactions by transplantation of organs or tissues
such as the heart, kidney, liver, bone ﬁarrpw; skin, cornea,
1ung; pancreas, islet, small intestine, limb, muscle, nerve,

. interveftebral disc, trachea, myoblast, cértilage, etc.; and.
graft-versus-host reactions following bone marrow

20 transplantation;
autoimmune diseases such as rheumatoid arthritis, systemic
lupus, erythematosus, Hashimoto's thyroiditis, multiple
sclerosis, myasthenia gravis, type I diabetes and
complications from diabetes, etc.

25 Furthermore, pharmaceutical preparations of the JAK3
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1Q-3 ,.., L,..cH.3 0 NHO HCcis 10-4 40N.. 'NNH2 8NH H
di astereoner of 10-18 cis or trans unknown 10-5 H2NN. (IN. 6 HO

ci s/trans woxoed@s®4900 NH. Fel. , cis or trans unknown PETHPLUNGA3INY27
ifjH 10-8 H \---0 INH2 Table 14(contd.) Pr Structure Pr Structure
10-9 ri. I...-0 "NHHNOO HO cis 10-10 H3C,".0 Hcis or trans 00 NH.
unknown t ; : :

inhibitor, such as the compound (I), are useful for the therapy
or prophylaxis of the following diseases.
Inflammatory or hyperproliferative skih,diseases or
cutaneous manifestapions of immunolégically—mediated
5- diséases (e.qg., psoriqsisf atopic dermatitis, contact
:derma£itis; eczematoid dermatitis, seborrheic dermétitis,

' %ibhen'planus, pemphigus, bullous penphigoid,.epidermolysis
Bullosa, urticgria; angioedema, vasculitides, eryfhema,
dermal eosinobhilia, lupus erythematosus, acne, alopecia

10 areata, etc.);' |
agtoimmune diseases of the-eye {(e.g., keratocbnjunctivitis,
vernal conjunctivitis, uveitis associated with Behcet's
disease, keratitis, herpetic ke;atitis, conical keratitis,
cdrneal epithelial dystrophy, keratoleukoma, ocular

15 prémphigus,Mooren’sulcer,scleritis,Grave“sophthalmoﬁéthy,
Vogt-Koyanagi-Harada syndrome, ke;atocbnjunctivitis sicca
(dryéye),phlyctenulehiridocyclitis,sarcoidosis,endocrine

-ophthalﬁopathy, etc.)
reversible obstructive airways diseases [asthma (e.qg.,

20 bronchial asthma, allergic asthma, intrinsic asthma,
extrinsic asthma, dust asthma, etc.), particularly chronic or
inveterate asthma (e.g., late asthma, airway
hyper-responsiveness, etc.), bronchitis, etc.]; mucosal or
vascular inflammations {(e.g., gastric ulcer, ischemic or

25 ‘thrombotic vascular injury, ischemic bowel diseases,
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10-11 H\.-0 i HN,NH2 1.0-12 40ri 6 HOH, NH, cis 10-13 laMNL |
8NH rel cis/trans mx 10-19 ri. I --0 1 H3C, N o.CH3 10-15 40 _ ONH2
I A 6 NH N weisardt ans unknown 10-16 , NH2 OrL SC 10-pkf/iddoc/s168271
HNi(CHS' 10-18 40m _ 6 H diastereoner cis or trans NH2 NH of 10-4
unknown :

enteritis, ngcrotizing entefocblitis, intestinal.damages
associated with thermal burns, léukotriene Bé-ﬁediated
diseases, etc.):
intestinal inflammations/allergies (e.g., coeliac diseases, .
5 proctitis, eosinpphilic gastroenteritis, mastocytosis,
Crohn's disea;e, ulcerative colitis, etc.);
fdod—relatedallergicdiseaseswithsyﬁptomatiénmnifestation
H ' :
remote’ from ‘the gastrointestinal tract (e.g., migrain,
‘rhinitis, eczema, etc.):

10 autoimmune diseases and inflammatory.con&ifions (e.g.,
p;imarg mucosal edema, autoimmune atrophic gastritis,
premature.menopause, male sterility, juvenile diabetes
mellitus, pemphigus wvulgaris, pemphigoid, sympathetic'
oﬁhthalmitis, lens-induced uveitis, idiopathic leukopenia,

15 activechronichépatitis,idiOpathiccirrhosis,discoidlﬁpus
erythematosus, autcimmune orchitis, quhritis fe.qg.,
arthfitis deformans, etc.), polychondritis, etc.);

. allergic conjunctivitis. ‘
Therefore, the pharmaceuticai composition of the

20 present invention is useful for the therapy and prophylaxis
of liver diseases [e.g., lmmunocgenic diseases (e.g., chronic
autoimmune liver diseases such as autoimmune hepatic diseases,
primary biliary cirrhosis, sclerosing cholangitis, etc.),
partial liver resectioﬁ, acute liver necrosis (e.g., necrpsis

25 ‘caused by toxins, viral hepatitis, shock, anoxia, étc.),
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WO 2007/ 077949PCTI JP20061326327 Table 15 Pr Data 10-1 MsS: 332( MtH) +
10-2 MS: 246( M+Na) + 10-3 Ms: 586( M+H) + 10-4 MS: 452( MtH) + 10-5

MV5: 370( M-Naprod@sB49/6: 368( M-H) + 10-7 PCT/JP2006/326327
1H NVR(400MHz, d6- DMS0) 6: 1. 39- 1. 45(2H3m), 1. 65- 1. 86( 8

H o, 1.94-1.97(2H, m, 2. 15-2.20(2H, m, 3. 08-3. 11(1H, m
),5.05-5.08(1H, m,6.55-6.57(1H n), 7.66-7.68(1H m,8

.19(1H, $), 9. 85(1H, d, J=6. 8Hz), 12. 20( 1H, brs) . M5: 367. (M +Na) + 10-8

VB: 232( M+Na) + 10-9 Mb: 427 + 10-10. M5 415(MtH) + 10-11 o
1S 233 VKREPFC163 2 BEon70{ WHAEH DEFOL15 LR oA TR BoR6S  fepatic
:262( MrNa) + 10-15 M5: 447( Mk 0-16, 10-1 1 232 .10-
VB: 452( WP L LuPPelar Gt o ANt hepagd iyl AT o e Fopatitisr”

4-chloro71H pyrrol of 2, 3-b] pyr.i di ne5-carboxyl i i d- (350 [

(N,Zgg di rr;st hﬁg%lﬁr‘ram%‘ér?’ﬁlénp)“é’ %%é’@&é&dw{fkf%gf I"oen%(ﬂtsad‘ulqurn')edg’gol e
.ng) an .yci nenet hyl est hyd hl or i 47 ively

Undor Bl PRREHETDATRT F LSRG mor e vBE St e VAt ambi ont

t t f 2 h .-To the. j i 0n.
Ther pr oci BIEAREAeSBLFET ISP PLAPER.CaBRed A ATHBPEPT TOCnE PFed
to obtain 4-chlor o-ﬁ (1H-im dgzoll-yl car QOP%(@dm

1H pyrrol.c?[oﬂp@”B]jp;(/ ’dieﬁl'é:h(e§2 r%rﬁ)alaiasneaoml K Saj_lné\'tio\lxowith one or

2007/9779%%5%T£é5§99gé§?§§%§ul99k§c%6m§$ fﬁéfﬁagJﬁﬁtEQEQ'&Jt limited
£d cyclosporin‘A, tacrolimus, -sirolimus, evefolimus,
micophenolaté (e.g. Cellcept(R), Myfortic(R}, etc.),

10 azathioprine, brequinar, leflunomide( |
sphingosine-l-phosphate receptor agonist.(e.é. fingolimod,
KRP-203, etc.), LEA-29Y, anti-IL-2 receptor antibady (e.qg.
‘daclizumab, etc.}, anti-CD3 antibpdy {e.g. OKT3, etc.), Anti-T
céllimmunogloblin]e.g.AtGam;etc.)aspirin,CD28—37blocking

15 molecules (e.g. Belatacept,' Abatacept, étc.), CD40—CD154

| blocking molecules (e.g. Anti-CD40 éqtibody, etc.), protein
kinase C inhibitor(e.é. AEB-071, etc.), acetaminophen,

- ibuprofen, naproxen, ﬁiroxicam, and anti iﬁflammatory steroid
(e.g. prednisolone or dexamethasone) may be administrated as

20 part of the same or separate dosage forms, via the same or
:differentrouteéofadministration,andonthesameércﬁfferent

administration schedules according to standard pharmaceutical

pracitce.
" The pharmaceutical composition containing one or two or
25 ‘more kinds of the compound represented by the formula (I) or
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| N MS: 247( M+11) +, 245(MH)- Preparation 12 To a.solution of

4-Chl oro-5-(1H i m dazol -1- . ylcarbonyl) -1Hpyrrolo [2, 3-b]pyridine
(300 mo) @ Wwo MhMetoaet hyl formamide (3 m) were added  perygpaooe/3zeszr

N- et hyl - Ni sopropyl propane-2-am ne (0.64 nml) anciglycine nethylester
hydrochl ori de (305 ng) at anbient tenperature. The m xture was war ned
imedi ately to 60C and stirred gt 60C for 2 hours. After to the
reaction solution was added water, the m xture 10 was stirred for 1
hour. The precipitated solid s filter d, ,washe g with water, and
oried Lo EEARCRSEAGTLIV 1o SHHAHELEARY Pr bIEraTh) 3y A iArAeYL)
carbonyl]g ycCi ate (267 qg as a ite solid..Table 17 Structur

Data 12 43T9%& Q%EW‘RB)Q B RS Péth8n°:‘L§“er5' eXCEPLES uPPEn of

b I I 3S,5 d t b t 1.3
Phar el or GEREMIT( S5 Fouah by AR EOF | A T St Ea Bropatatron)
tetrafl uOrob 1. tyl th di 21
The. ?eagt | 8n°r7§§he5%%%%“’%@@@&&1?%%%h§%§:%#ﬁ=§aﬁ%ﬁ%“ TheS fufde,D)
| ut trated d d yl t at
s Do SR ot S ey A B DR S a%iea ?ﬁﬁﬁri‘ufes“’as
added wat er, .and thegﬁ%xture Vas extra tggtergf cet at §aThe :

organi ¢ | &Y dFeh8s R Wt I sarurat 83 bHRe Jﬁ%éPtéﬁ ygrous

magnest um, gg'ggftssbq%ngrfﬁéearmeadscu‘i*;%f 5&5@;3%368 gneentrqted under

reduced p e Tesi due wWas ur| Rica ge coFunn

benzyl ?S[aﬁg%f&%%fé%@%ﬂsset B %E%tlxyaaé?}a%t%%’%l 3ﬁ)ﬁ o3 Bamat e (540
") a5 @ GaLer bess0l LynIBIAere aocermi 108 50 eparati ons

13-1to 1 own In owing ta 0 uce u5|ng t he

corregpondi, ﬂglgggggisa fprtgg@,onwoﬁn CQQéd'bs‘[E& 13 gh&@qm%dof'ergéhar

to that descri aration Ta Structure Data -

13 410 N%a%%éﬁ@“%@)ﬁe { Al ed 13U§uaf@y,§h§ ng)dg§e3%§(B%§@)+ 13 2

admlnlstratlon, a daily dose of approximately O. 001 to 100
mg/kg of the compound can be adm;nlstered one or two to four’
times per day for an adult patient. When intravenous

15 administration: 15 reqguired dependlng on symptoms, a dose of
0.0001 to 10 mg/kg of the compound can usually be administered
one to multiple times per day for an adult patient. In the

. case of inhalation, a dose of 0.0001 to 11n§/kg of the compound

can usually be administered one to multiple times per day for

20 an adult patient.

The solid composition for use in the oral administration
according to the present invention is used in the form of
tablets, powders, granules, etc. In such a solid composition,
one or_more_active ingredients are mixed with at least one

25 ~‘inactive excipient, such as lactose, mannitocl, glucose,
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410 Ms: 352(MENa) + Preparation 19 The conpounds in
Preparations 19-1 to 19-6 shown in the follow ng table were produced
using the wonneapsndi ng starting conpounds accordi ng t edienresisert
simlar to that described 5 in Exanples 12 to Exanples 19. Table 19 .
Pr Structure Pr Structure t 19-1 ---019-2-HO,CH3 . "NH HCci s
19-3 HHC H3C N. ---0 NHN H2NACH,;. 19-9 HN O - ON_o / ONH2
cis/trans mix 14-5 H N /O N 12N 19-6 Or4i , Oy. CH3 NHat

hydroxypropyl cellulose,.microcrystalline cellulose,_starch,
polyvinyl pyrrolidone, aﬁd magnesium aluminometasilicate.
According to a usual méthod, the composition’maf contain
“inactive additives, such as a lubricaﬁt (e.g., magnesium

5 stearate), a disintegrating agent (e.g., carquyﬁethyl starch
sodium), andeasolubilizatign aésisting'agent. If necessary,

" tablets or pills may be coated with sugar or a fi'l_m of a gastric

1 : .

ér enterig coating substance. .

Tﬁe liquidlcomposition for oral administration containé

10 pharmaceutically acceptable emulsions, s&lutions,

P suspensions, syrup.s, or elix‘irs_;, and also contains a.general_ly
used inert diluent, such as purified water or ethanal; In
'additimutotheinertdiluent,thecompositionmayalsocontain-
auxiliary agents, such-as a solubilization assisting agenf,

15 a moistening agent, and a suSpendihg agent, as weil as'
sweetehers, fl%vors, aromatics, and an%iseptics.

The injectionsffor parenteral administration contéin
. aseptic équeous Or non-agueous solutions; suspensions, or
emulsions. The diluent for use in the agueous solutions may

20 include, for example, distilled water for injection use and
physiological saline. The diluent for use in the non-agqueous
solutions may include, for example, propylene glycol,
polyethylene glycol, plant oil (e.g., olive oil), alcohol

(e.g., ethanol), and polysorbate 80 (official name). Such a

25 ‘composition may further contain additive agents, such as a
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HCcis Table 20 Pr Data 19-1 Ms: 267 (MtH) + 14-2 Ms: 919 (M+H) + 14-3
MB: 993 (M+H) + 19-9 MS: 967 (MrH) + 19-5 MS: 333 (M+Na) + 14-6 Ms: 981
(MrH) +  Prepan@bdrans 15 To a solution of PCT/JP2006/326327
(3-exo, 7-endo) - 7- hydr oxybi cycl o [3. 3. 1] nonan- 3-car boxylic acid (700
mg) in methanol (14 m) was added concentrated sulfuric acid (2 m)
dropwi se, and the 5 reaction solution was refluxed for 1 hour. To the
reaction sol ution was added vvater t.he mxture vvas extracted with

et hyl acetate. .The orlgani C er was washed \/\4a wat er, .saturat ed

aqueous sd@PdMtiydP8g Jﬁ(:a"?”b serid ppi BRI SHr i e AL ftadllesi um
f)lrjlafsgh(rae gae%d%%lll%&ﬁrrlgdage'rnhte’ fal ldtlrs%te%S\J,.\ﬁg alé)enctdncentcr at (fd imde_c{ rnetdu-ced
T ke 5 B LR B B R S 0
T The t o 169@2?51 e hel B bR I G ot her B3 e eRaind St | ng
Exanpl 8 261063005 b ATIRCHEIP2006F 9545 Yl gﬁ%ﬁﬁé*r‘?ifru& e P
Structure 158 g‘]_é_oB%e p?dc?uckg’ 1§|_§1eH@o¥rlr:1)4o Ist%l%ﬂ%’@orﬂpos:.tlons

and dissolved or suspended in sterile waterora sli;erile solvent
' . ‘
for injeqtion use prior to their use.
Thetransﬁudosalagents,suchasinhélersandtransnasal‘
10 agents, are used in the form of solid, liquid.or semisolid and
can be produced according to conventional known methods. for
example, excipients (e.g., lactose and starch), pH adjdéters,
antiseptics, surface active agents, lubricants, stabilizers, -
thickners, etc. may also be added as necessary. For
15 administration, suitab;e devices -for inhalation'of
insufflation can be used. For exdmple: usinq'known devices
and Sprayers, such as measuring inhaiation'devices, phe
. compound can be administered indepeddently or in the form of
prescribed mixture powders. Furtﬁermore, the compound
20 combined with pharmaceutically acceptable carriers can also
be administered in the form of solutions or suspensions. Dry
powder inhalers and the like may be devices for single or
multiﬁle administrations, and dry powders or capsules

containing powders can also be used. Still further, the

25 ‘'devices may be in the form of a pressure aerosol spray or the
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0 OCH3 16-3 HBC NHN"' ...-- 1 CH3 Tabl e 23. Pr Data 16-1

1H NVR(400MHz, d6- DMBSO) 5: 1. 44(9H, $), 1. 77-2. 39(8H, m ,

2. 42( 3H, $)wo.208/047920( 2H, m) , 4. 48-4.57(1H, n), 6. 61-6. 6 PCT/IP2006/326327
6(1H mM,7.21-7.26(1H m,8.57(1H, $), 9. 16(1H,d, J=7. 5H
z),11.81(1H, $) . M5: 425( M+H) + 16-2 Ms: 315( MtNa) + 16-3 Ms: 425( M+H) +
Preparation 17 5The conpound in Preparation 17 shown in the
follow ng table was produced using the corresponding starting

camound a55eIng ek TELI S faL abogt, Igaeki et 1 Eram
PreDaratlon 18 uoroalggﬁ?qupl %?lggrg f?@ﬁ@}&%ﬂ%.%%l%aBPeléaé

shown in tHEFSE omﬁng pro uced usi ng the cofrespondi ng

starting cQ! d d the nethod simlar to that described
5 Beampianags Fappah bl e -

The drug for external use may include cintments, plasters,
5 creams, jellies, patches, sprays, lotions, gyefdrops, eye
olntments,'etc. The drug éontéins generally used ointment
" bases, lotion bases, agqueous or-non-agueous éolutions,
' .
suspensions, emulsions, etc. -The ointment bases or lotion
bases may incluae, for example, polyethylene glycol,
10 carboxyvinal polymer, white vaseline, bléached bee wax,
pélyoxye;hylene hydrogenated castor oil, glyceryl
monostearate, stearyl alcohel, cetyl aicohol, laufoﬁacrogol,

and sorbitan sesquioleate.

15 EXAMPLES
~Although the present invent#on is described below
specifically by way of Examples, the present 'invention is not
. limited by these Examples at all. Startihg compounds being
used in Examples include novel substances, and the methods for
20 producing such starting compounds from known compounds arel

described by way of Preparations.

Preparation 1

" The compounds in Preparations 1-1 to 1-25 shown in the

25 ‘following table were produced by using the corresponding.
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Structure Pr Structure 18-1 HNN, RO 1)--- NO09 "-CH3 18-2 4.1 N
rt Iwo O-cH, 18-3 HN N, NH N-O00?CH 3 tans 18-4 Mr' . 18-5

NoT witHebnfrls Tabl e 26 PCT/IP2006/326327

starting compounds according to the method similarlto that
described in Example 1.

Table 2

Pr Structure Pr Structure
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=
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N 0 ) .
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1-3 NH ) 1-4 L
H,C-n"

30 Q;j H,C. e
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Pr
M5: 291( M+Na) + 18

-5 MB: 468( MrH) +

of 4-chlorwoNlddrywds oxy-1H pyrrolo [2, 3-D]

pyri di ne-5-car bo

xyi m dam de (100 ny)

To a sol ut

Data 18-1 Ms: 315(M+Na) + 18-2 MS: 287( M+Na) + 18-3 MsS: 424( M+rH) + 18- 4
Preparation 19

i on

PCTHIP2006/326327

chl orocar bonate (92

in N,Ndinethyl.formamde (1 nm)
wer e added pyridine (58 pl) and 5 2-ethyl hexyl

pl) at 4C. The reaction solution was stirred at anbient teMerature

for 2 hours. To

the reaction solution was added. water.

The

preC pitat eTslaseo? lewiteil )by filtration and dissolved in xylene (2

m). The r
10 reactio

2 €h

sStiTre

ﬁ-\g@?‘le wat er_

m SOl ULlo
tion wgér!ﬁ

d
and .1

T60C Torsgrwr% -To thd
he -precipitateas———

coll ected |by fil
3-b] pyridijn-5-yl
solid.' Table 27
15 Preparaltilor® 2
N-[ (4- ohl or o- 1H
ng) in chljorofor
under anbijent teg

tration

btain 3-(

pyrr ol 3-Db]
m (5H® )~ was addéd di
nper at ugigftramsdnikhe m

i h-5-vyl

1- chl q
14H)

D "i NL
pthid

bhosplt
Kt ur e’

br o- 1H- pyrrolo [ 2,

ng) as a .whitg

) carbonyl [ gl'y (14
1or us pent oxi de (_88?3 ny)
was refluxed for 18 hod

The 20 re

sodiun1hy3Fogenc
et hyl .acetjate.
organi c | ayerLqya
filtrate was con
purified by thin
(chl orof orm et h

anol eis diSrdns Unbnavst ai

tron |solution was cool ed apd added to sat Lk[}at ed aqueous
ar bgnat e reactiop sol ¢ition | tracted wt
The &r gahi s pashed - 65- & The
s dried ov si uprsupfate and.fiNH The
centr under reducped pressu e residue was
-l ayer¥s¥lica gel col Ui chr.omat aphy

1

cis or frans unknown

A

rs.

h

(45

4- chl or o- 5H5=rethoxy=—t3=oxazot=27yty-tHPyrTot of 2. 3- 0] pyri di ne
ng) as a yellowi|sh white solid. Table]28 Pl Structu ta 20 1 /
NS: 250( M+I—* + P;Jeparati onﬁZly\L To a sojution of L o
4-[ (5- hydr ?xyad @nt gn- 2-§l ) ai ngl - .y \ o T \/@
@\@ EH H :
: 2 diastereomer of 1-15.
cis or trans unknown
= NN
\ ~NH : ¢ o
- . . 1-16 NH
N [ SR
diastereomer of 1-14 . ’, .
cis or trans unknown cis/trans mix
H
Ne Ny
oI o A0
1-17 o} NH \/E) 1-18 0 NH \/ij
H,N H,N
diastereomer of 1-18 diastereomer of 1-17
cis or trans unknown cis or trans unknown
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10 1H pyrrol o] 2, 3-b] pyri di ne-5-carbonitrile (150 np)

in

tetrahydrofuran (3 nml) was added 1.01M dii sobutyl al um num
hydri de/ t olvgenewsalution (1.93 m) at 778C. The reacti GaTaehltsR5m7Was

stirred for

18 hours under ambi ent tenperature.
sol uti on.was added 1M hydrochl oric acid under
m xture was stirred for 30 m nutes.
chl orof orm and washed with water.

To the reaction
15 ice cooling, and

The m xture was extracted with
The organic | ayer was dried over

t he

nagnesiun1§ubﬂaté(aﬁwtdjﬂtered. The filtrate was concentrated under

reduced pr

c ur

a)

§] arn

[0) ODé

4-[ (5- hydrlodfadhnant an® 98048 na] - 15 p§F r bl of 2_3. BFEHTUEE
pyri di ne- 3- car bal dehyd (100 ng) as pal e br ghous
subst ance.] WD p007/07 CT/ JP2006/ 32632 onBound in
Preparatign 21-1L sho followihg ta using t
correspondilglStarting co nd accorpinep | ilar tdg
t hat descr|i bed nPrlo 21. 5Taple 2 ta Pr
Structure | Data ¢b<mlHMHHcer 3 (Wm+2
cis HO HIN' N - NHHNM:. 312 (MH) + Prepaﬁatlon 22
a mxture [of 6-] (benzyl am no) -1- (5-hydroxyadamantan2-y1l)
-7-nitro-1, 3-d}hydco- %F+%ﬁ1dazo[4, 5 c] pyri di ne- 2- neN\68ng) and
met hanol . (J1 m) | wer€ nium flormate (197 1 50@6mq
10@6paIIaC|un1on car bo y) at anpi ent |t enper at ) m Xt ur
was . refluxéﬂiﬂor 5 hours NHW r the njktz22 e was co NHt catal y
was renovdd by Filtrati . Th HnDthr ‘i qui g was CQﬁgégtrat ‘to
obtain 6, 1-di an no- 1- ydroxyada tan-2ryl) HOT, :
3-di hydr o-{2H-i m dazol 4, 15ci pyri di pe- 2- pne (54 wigjtrans mix - The
conpounds |in Pr=oarat|ons 22-1 tao 22-B sho in the following tab
were prodyced using thegcorresponding| starting conpaun S accordlnc
the nmethod sim n Preparatio WO
2007/ 077949PCT/ Pr S1ructure3¥agé;??%1ure 23
H2NN, H2N 01'C2$ 1-24 : NH
T %,
i :
1-25 ;
Table 3
| Pr Data
1-1 [ MS:342(M+H)+
1~-2 MS: 342 (M+H) +
1-3 MS:460 (M+H) +
1-14 M§:370 (M+H} +
1-5 MS:370(M+H) +
1-6 MS:358 (M+H) +
1-7 1H-NMR (400MHz,d6~DMS0) &: 1. 32(3H t J=7.0Hz),1.43(9H,
s},1.73-1.87(2H,m),1.90-2.08(4H,m),2.18-2.33(2H,m},
4,.08-4.18(2H,m),4.28(2H,q,J=7.0Hz),4.37-4.47(1H,m),
6.52-6.57(1H,m),7.13-7.18(1H,m),8.56(1H,s),9.39(1H,
d,J=7.6Hz),11.67 (1H,s) .MS:415(M+H) +
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H2NN, H2N-,-NH2 NH OH cis or tans unknown 22-2 H2NN, H H2N F
cis/trans mx 22-3 Hpo H1:12N. NH HOcis Table 31 Pr Data 22
VB: 316( M-Hy® 28@70t795: 332( Mr1- 1) + 22-2 MS: 320( M+H) + 22- OVBPIBE/(MHEH) +
Preparation 23 5To .a suspension of ethyl 6-[(3,41-dinethoxybenzyl)
am no] -4- [ (cis-5-hydroxy adamantan-2-yl ) am no] -5-
nitronicotinate (2.73 g) in ethanol (40 MD was added 10% pal | adi um on
carbon (50% wet) (550 ng). In hydrogen atnosphere, catalytic

reducti on. wisbtar3ieehtolt) at 80C for 5 hours. After 10 the reaction
sol ution Wag coppgdat o anbient tenperature, the catalyst was filtgred
and washe (1 BET | §LO¥ARE4 0 GHE [dEe ARy 8RD . Bas3RVapo: Al Bk )yndas -Bedyced
pressure. | To t hesyesy due, yere agded=at hyk) ont ool Dn yeyt 6 (717 a1i7p (aHd
concentrated hydrgehtossc7 acd d H,%04 spled.(18n8d) | he3 4w 6. Mas siHr, rled
at anbient -68-|s}eppessd wiAafor overnight. The reaction sol ution was
neut ral i zeg_9i T Fakuk ad ©6B0URpUBse0a@l: 0NBDYEH pgenenr TNt 4and . 4
extracted|wi th etvhyk, acet age Aand tatr, ahCooborans3 The, wr garBed 2Hayer| -
was washed with|gayuiaspds brines, doi=ed saver 657 agmasd um sulHzate 5Hand -
filtered. | The fikLirater\as, &yapo.dHed 3usdel , sedoced, Hr 528 (@H,Ehe
resi due was purifitedsbyuss) s 308iM+GQHUM chr omat ogr aphy

(chl or of orALHBT haBOk¥ 2T@+w@pt ai n ethyl 3-(3, 4- . .

di met hoxybenZy1l) M= kG Cid+@yrhydroxyadani antan2-yl)am no] - 3Hi m dazq[ 4,

5-b] pyri difAE15- CREPREY @@ & 2. L7 10Q) . The conpound in -
Preparat i 0F_73- Iug§h@wH (4 Ppfhe TolTow ng tabl'e were produced using fthe
cor respondh g STREL L BY (& und -according to the nethod simlar tlo-

t hat descrii g |QSE5§@@MQQ pn 237 I5Table 32 Pr Structure Data Hr

'Str“Ct“rel—E%taM§3517(M+H)+ .

1-17 |MS:445(M+H) +

1-18 | M3:445(M+H) +

1-19 |MS:300(M+H)+

1-20 [MS:342 (M+H)+

1-21 |MS:354 (M+H)+

1-22 |MS:356 (M+H)+

11-23 |MS:342 (M+H) +

1-24 | 1H-NMR (400MHz,d6-DMS0)5:1.35(3H,t,J=7.1Hz),1.68-1.7

7(6H,m),2.10-2.18 (94, m) ,4.26 (2H,q,J=7.1Hz),6.75(1H,

d,J=3.6Hz)},7.22(1H,d,J=3.4Hz),8.60(1H,s),9.34 (1H;s)

_ ,11.67(1H,s).MS:340 (M+H) +

1-25 | 1H-NMR (400MHz,d6-DMS0O) &:1.32 (3H,t,J=7.1Hz},1.61-2.0

|7(16H,m),4.29(2H,q,J=7.1Hz),4.48(1H,d,J=3.5Hz),7.18
(1H,d, J=3.2Hz),9.36(1H,d, J=8.0Hz),11.67 (1H,s) .MS: 34

0 (M+H)+ : . '

: Prepération 2

To glycinamide hydrochloride.(BG mg) were added a
solution of ethyl 3—(4—chloro~lH—pyrrolo[2,3—b]pyridin—.

5 5-yl)-1,2,4-oxadlazole-5-carboxylate (60 mg) in
1-methyl-2-pyrrolidone. (0.6 ml) and 1,8-diazabicyclo[5.4.0]
‘undec-7-ene (0.092 ml), and the mixture was stirred at 70°C
for 1 hour. After being left to cool, the reaction solution

'was directly purified by preparative HPLC (10mM NH¢HCO3 + NH3
' 42~



HO ¢cYCH3n .r.H3 4 NH cis OCH3 NS: 507 (mtH) 23-1 HO N O NH tans CH3
M5: 357 (MrH)+ WD 2007/ 077949PCT/ JP20061326327 Preparation 24

The conmpouwgsoiru7Ruepar ati ons 24-1 to 24-3 shown i n t hedmlpbpwsig:7
tabl e viere produced using the correspondi ng starting conpounds
according to the nethod simlar to that described 5 in Exanple 35.
Table 33 Pr Structure' Data Pr Structure ' Data 1 24-1 HO cis/trans
HO mix 182 (MtH + 24-2 - Ms:. 299. (mtNa)l- 24-3 H NFt, S 1, N NOH

M5 273 (N&QPL+9.2):CH3CN

concentrated and dried to hardness to obtain 3—(4—chloro—

It

80:10 to 20:80). The active fraction was

lH-byrrolo[2,3—b]pyridin—5-yl)rN-methyl—1,2;4—oxadiazole—5
-carboxylate (23 mg) as a solid.

5 . The compouhds-in Preparations 2-1 to.2f26_shown in the
folloﬁingtablewerepréduéédusingthecorrespondingstartiﬁg

" compounds according to the method similar to that described
L .

in Preparation 2.
' Table 4

Pr Structure Pr _Structure

. H '
o Re®
'lN\ . WM A N ©
. . \ O . - ‘ s
2 - Nw 2 ; 1 . | N _0%
o . ‘ ) OH

J I &-0 Me
X o . RN
H |N\ . 0 (\/\[g/J\,N O 4
) ’\ e ' 1 \ Ny
2-2 2 2=-3 I N-
OH .
: o OH
H|N‘ A ‘
IR Y 2 S ol & o AN
e -0 N\
Chiral Me
YR

A NP - %
1 9
2-6 | N'-O 2= _0 E—
B

—43-
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Preparation 25

(1.38 g),

in 10

di chl or onewbamg/fd m ) and 1, 2-di chl oxoet hane (32 ml ) PRASPHKEIEE327

sodi umtri acet oxyborohydride (1.95 g).
anbi ent tenperature for 2. hours.

And the m xture was stirred

To the reaction m xture was added

To a reaction solution of N Boc-nortropi none
benzyl ami ne (0.803 m) and acetic acid (0.35 m)

at

benzyl amine (0.201 nl) and sodium triacet oxyborohydride (649 ng), and
the m xture was stirred 15 at 50C for

reaction mi xt dé@lenddcanbdd sodi um tri

3.5 hours. Furthernore,
acet oxyborohydri de (649 ng)

to the

nd

the m xtuf
evapor at ed

e. wa
Pr
und

5 St rresc{:dtq]tct§(}g for

3
br 1 educe ressure To

the-nesi.di

hogrs.| The reagtj;epusel vent w
Ldue were added— |

sat ur at ed
sodi um hy
with ethy
aqueous s
over anhy
evapor at e

0

g
9

aque

r oxi

saget
bdi um

I ous
und

DUS di,um hydr ogencarb
e tsﬁ) 'ﬁ,lifyéhe resi
ate. W I C yer
hydr ogeica-don wat
sodi um'sul f at e, d 5
2r reduced -pressure—TFh

aqueous

was @xtract e
rated

dri e

pnat e |and 70-
ve. The rxghah
1

viass washe
r, and satur &ied-oOri
iltered. The filtrate

racildiig vwmac nNnurd £ Ad K
LR A 1 R%A%A "2 W UCA J

Y

0 S

== ==

fca

gel col um
(benzyl am
ester (1..
to. 25-8.
correspon
t hat desc
25 H3C, .0
di astereo

L

1
5
2|

Ter

chr
no)
ﬁ 9)

o}
?ﬁﬁﬁ"
i bed
1r*|
0
[\

O

pmat ogr aphy (chl or of or
8- azgabicyclo [3.2. 1]
t&e solid. 10Th

\in Prepar at i
At H3C, . nak "3T.) FI
cis or trans unknown

NLL. O L1 1140

[
f

pPoT-T T T Co Oy or 1
et ha obtain 3- .

ct ang ic acjid t'-buty
cony ations 2j
produced wsgng
to the nethod i
Pr Structure Pr

5 - 1. N. |

mx 25-3
34(contd.

L]

Pr

2-12

\I)

N TT1 9 F\: b;blltla“b
$tr ucﬂur ﬁ\ Pr Structure'
SA AN

. | N

I N-QO

IS—Tabte
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2-19

-44-



25-4 W. .4011WO00 II1l cisitransx rJM25-5 dt /Il Alml : cis or
trans unknown 25-6 1 NI, . 25-7 ,dt OH 257-8 HN ' .B diastereoner
of cis or {wansompaown H 25-1 Tabl e 35 Pr Data. 25 pcrar2006/326327
1H NMR(400MHz, CDC13) 6: 1. 35-1. 66(3H, m, 1. 45(9H, $), 1

. 86-2.22(6H-m, 3. 00(1H, dd, J=6. 0, 6. OHz), 3. 78( 211, 3),

4.04- 4. 28(2H, m, 7. 20-7. 38(5H m 25-1 MS: 423, 425( M+H) + 25-2

MB: 383( M+Na) + 25-3 Ms: 357( MkH) + 25-4 MS: 311( MkH) + 25-5

I\/IS 320, 322(M+H)I‘-bb25-6(l’y’6n8<2.7x MtNa) + 25-7 MS: 258( MrH) + 25-8

Sﬁructure "Pr Structure’
Ny
' % I,' N P '
l N\
2=20 I N-d 2-21
. ' N‘O N“ Me
: ' NH, - Chiral -
. A - N A .
' (o] . 0]
: i 1 N-g - I N-g t‘
: Chial ! | Chiral ’g‘\o'”‘e
H
|N\ E
. N ) 9]
2-24 % 2-25 S :
N-g - : I N0 TN
Chiral Kj} QO
H
N N
. P
2-26
No 8:5
Table 5 , _
Ex MS data Ex MS data
2 MS:278 (M+H) + 2-1 MS:348 (M+H) +
2-2 MS: 334 (M+H) + 2-3 MS:377 (M+H) +
2-4 MS:361 (M+H)+ |2-5 |MS:377(M+H)+
2-6 MS: 357 (M+H) + 2-7 MS:382 (M+H) +
2-8 MS:34B {M+H) + 2-9 MS:303 (M+H) +
2-10 |MS:332{(M+H)+ 2-11 MS:410(M+H)}
2~12 |MS:368 (M+H}+ |2-13 {MS:318 (M+H)+
2-14 IMS:346 (M+H) + 2-15 | MS:375{M+H) +
2-16 |MS5:415(M+H) + 2-17 | M5:373 (M+H) +
2-18 |MS:322 (M+H) + 2-19 | M5:322 (M+H) +
2-20 {M5:375(M+H)+ 2-21 | M5:350 {M+H) +
2-22 |M5:334 (M+H) + 2-23 | M5: 378 {M+H) +
2-24 | MS5:378 (M+H) + 2-25 | MS: 334 (M+H) +
2-26 |MS:347 (M+H) + .
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Preparation 26 The conpounds in Preparations 26-1 to 26-2
shown in the follow ng table were produced using the correspondi ng
starting cwopowndmsaccording to the nethod sinmlar to theatpemsersdized
r-72- "W 2007/ 077949PCT/ JP2006/ 326327 in Exanple '50. Table 36 Pr.
Structure Data Pr Structure Data 26-1 \ | H HH3 Ms: 301 (M+-Na) + 26-2
K. 1, HCH HM: 317 (MtNa)+ Preparation 27 To a. solution of
rel- (1 1.12, 3' S, 5' S 7' s) -.51li-spiro (1, 3- 5dioxol ane-2,
2 -tr|c¥clo .3..3 31 . 1-3, 7-] decane] -5 "' -carboxylic acid (100
ng) into i was added di phenyl phosphate azide (99-pl) and

Wier tho r 2§c§ ?m% T e e GaL B8P0 ey UL LEmEarat ur e, wat er

dded, 10 1
or gani o | FFEP A GRS het "Bt At L HET RSl ar MRy RS Py T

d filtered. " The filtrat d
fhe v SR AL ﬁﬁ%@fﬁ TP e Brgzgiees
pot assium.t - but OE(hdf-;_( e n:%h eaqgegs e XL U Brd@s Shbredet 15

anbi en té1 eratar for o the reaction solution was added

wat er, anq %'%rnhéaﬁhesg?urd%& tf%%é% &Q §§Q¥Emaceﬂ§u€ﬁe §Q%c@ﬁgﬁn'c

| ayer was washed "W r| ne, dried over nagnesium sul fate,

and fil ter%ciutl'aﬁ Gk (R BenGY gé@é@%ﬂ J4BdRE £ LAUGRA (RLEASKE Ere The

resi due was puri y SI. I| umm chr onat ogr aphy

h 9 ?
(. hexane W%@eﬁgagceeg%@m HOW20UUALTAOPIL JPEORDL 12032 hdduobial .

d| oxol ane “?*t%h LhlLeYELal Be Bnd Jared d@%caleg}]eémmls@ﬁf@@émt@ud 40 -

e conmpounds in Preparatlons 27-1 to 27-3 shown in the
f Ol | oWhng & aMeheu RGO e sl pPetherLor TS POESH d\ge Stadr phﬂgfled

conpounds according to the nmethod sinmilar to that described ' ‘in
Prepar ati Qﬂ; 3211&1%'& S dRn §Efé&ﬁé%@r£ﬁi{§a(ﬁﬁhex§ﬁé uginyleabet ate 27
the obtained compound was dissolved in dioxane (1.1 ml) and
methanol (1.1ml), 10% palladiumon carbon (50% wet) was added,
and catalytic reduction was performed for 4 hours at ambient
15 temperature at 1 atm. . Methanol dioxane, and]ﬁdhydrochforic
acid were added, and the precipitated s0lid was dissolved and

filtered to remove the_catalyst. The filtrate was
- concentrated under reduced pressure to ‘obtain 4-({5-[(2-

ethoxy-2-oxoethyl)carbamoyl]adamantan-2-yl}amino)-1H-

20 pyrroloﬁZ,3—b]pyridine—S—carboxylic acid (18 mg) .

—46-



H CH3 (1 _?3H3 "

455 (MrH) +

MS: 436 ( Myl)2to72h7939 '

3

1-13C C 27-2 |
MS: 374 (MrH) +

1N1 n

MS: 332 (MtNa)+ 27-1 N, pH, H3 M--c¢s.0. F131.(X ' MB:
HO cis or trans NH O unknown

Preparation 28 pck}¥pfiog326327

concentrated sulfuric acid (175 m) was added 7% nitric acid (20 m)

dr opwi se under
was added slowy at 10C or
tenperature and stirred for

into ice
sodi um hy

wat

a8

ice

Pla &

cool i ng,
| ess.
2 hours.

nd the m xt.ure was neutralized with 6M aqueous

nd extracted with dichl oronet

hane four tines. T

and 2-adamant am ne hydrochl oride (25 @)
The m xture was warned to anbi ent
The reaction solution was poured

organi c | gyerBrwer

e conbi nedstduetadreover anhydr

ous magrmegiaum sul f g

te,

naer

ure to 5Sobt

and conce
4- am noads
cis/trans

trated |
mant an- |
m X

3

reduced pre
(17.7, 9). T
\

- ol | &.38. Pr §
1 _o

cisftrans mix
NH OH

ain
st ructure Data 28 H({

MS:441 (M+H) +

)

Hacvowg\ﬁ&@,

.Preparation 4

5 To a ethanol (3.ml) was added acetyl chloride carefully
at 4°C. Thefeactiansolutionwésstirradat4°Cfor30nﬁnutes.
"To the reactioﬁ solution were added a solution of 4-{[(2r, 5s)-
5-hydroxyadamantan—é—y1]amino}-lH-pyrrolo[é,3—b]pyridine—
S-carbonitrile (50 mg) in chiofoform (0.5 ml) and 2M
hydrochloric acid/ethanol solu;ion (0.5 ml) dropwise. The
reaction éolution was stirred uhder ambient temperaturé for
10 18 hours. The réaétion solution was concentrated under
reauced pressure to obtain éthyll44{[(?r,53)~5—.
hydrox?éﬁamantan—Z—yl]amino}—lepyrrolo[2,3—b]pyridine—5—
carboxyimidate trihydrochloride (75 mgf."—

Table 7
Pr

Structure Data

H
N

N

1 Ny

Z
NH

HO@‘

cis

NH

&

3HC

MS:355(M-3HC1+H)+

3

15 Preparation 5

The compounds in Preparations 5-1 to 5-32 shown in the
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V5: 168( M+H) +

Preparati on’

29

4- ([ 3- exo( hydr oxynet hyl ) bi cycl o
[ 2. 2. 1] hepwvple®@rwewed am no) - 1H pyrrol of 2, 3- b] pyri di ne- 5-PCT/JP2006/326327

10car boxyl ate (54 ny),

(17 no),

tenperature for 2 hours.

triisopropylsilyl

chloride (52 pl),

A m xture of ethyl

and N, N-di nethyl formanmide (0..3 nl) was stirred at ambient

acetate (20 m) and poured into saturated aqueous sodium

i m dazol e

bd

The reaction solution was diluted with ethyl

9
+

=

0

hydr ogenc nat. e
avetate ( TSI Rag T Rker R SR e D ot RS A I Y

m ), dried over anh esi t il tered
filtrate ﬁﬁ?‘@gﬁgeng?%g ln%ﬁQD?gg Egh§g§§gﬁrﬁg: %@agleggﬁﬂ%?d
col um chron%;o%r (n hexane: et hyl acetate) to obtaln et hyl

204- 1] 3- exéktrllgopropyIS|IyI)oxy]nethyI) bi cycl o[ 2. 2. 1]

heptyl- 2- exoL@q; ok_lH—pyrroIo[Z 3- b] pyri di ne-5- carboxylate (76 ng)
as a pal e-b sold- \WD—200-H-PFFH4OPCTHIHP2006/-32632FTabte—3

Pr Strudt@re|' Data J9re@OIFB H3H3 Ha BFN| I[...... ST SB UYs: 486( M+
Preparation 3 H1O0 a solution pf ' .
4-chl oro42-nethyl-1Hp o[ 2, 3-131 pyridine (0.85 .
rmNdet%Honmmde vasad%dGT%ml-ml ONaH (245
ng) under Hogen at whi | e bei'ng ¢ool ed i n.apNHceHwat er
bath. The reac¢tion so%@iﬁon was stirred at|anbient iper at ure for
hour and |cool ¢d again ™ the ice watef bath, To the reaction
sol uti on.iwas "‘added triigop opyIS|IyITEhIor de (1.3.nf) slowy
dropwi se [for 10 or 10 nh h nut es. e reaction sol pitJ was stirig
for 3 hours at] anbient : ure ang dilygted with etate (B
m ). The |seluiti on was weashedow t h sat ursatded aqueous, H
sodi unmhydr ogencar bonat 31 ¥ m) and byine (20 m). ﬁ soI ution was
dehydrat ed wi tth anhy#r8méxnagnesi um spl fat¢ and eviagof 46ed 15 under
reduced gressyre. The reHidue was pur|fied|by silica gel colum
chr omat ography (n-hexane) to obtain 4fchlofo-2- nethyl-1--
(triisoprlopyl gilyl) -pygrolo[2, 3-b]Pyridine (1.45 @) ms a col orl ess.
transpar gnt. |ijqui d. 1 077949PCroP2006/ 326327% Tabl e 40 Pr
Structurg Data 30 3 H3(XR Gy3 CH3j| CHp CH3 N, 73( MFH) +
Preparatijof-31 The Cgﬁfﬁy iJOH N Preppriatd ons 31-1 to yﬂ-”Hshown in
t he H

N &

i

H

Ny
\I/'O
NH OH

| 5-7 5-8
o K
CH,
: H
Ny
HSC'O [\L .\N | =5 OH
5-9 \:EfjngH 5-10 JzszH
N '
. /@ _ %Ha trans
HO cis

—48~



\W

conpounds according to the nethod simlar to that described in
Structure Daicanddndsft

Exanpl e 19wohadlervid Pr
MS: 272 (M+H)+ 31-2 1st,

Structure Data Pr
HO NH2 2 Ha Ms: 287 (14+H)+

A m xture of 4-chloro-2-nethyl-1-(phenyl sul fonyl)-1H 10

pyrrol o[ 2, 3-b] pyri dine (4.73g), potassium carbonate (6.4 @g),
and water (15 m) was stirred at 90C for 2 hours.

(45 m),

foll owi ng table were produced using the corresponding starting 5

Preparation 32

net hanol

After the
m xt ure wadsbdeoBddpntHe) obt ai ned needl e crystals were filtered and

washed with watjer to 0 i\ 4-chi oro- }-met [yl - ITH pyrrol 3-D]
pyri di ne [(1°85 |g) W DR e a40pCT] 1B500h, 326207 CTUR A4S By
Structure Data (32 H3C. -6H,1. ? | MS: 167¢ M+H) 4 Preparation 33 To a
sol ution |of benzyl relx] (1R 2S, 35, 55)-5- |hydroxyaganmnt an-2-yl ]
carbamateg (5.5 |g) iI1D anol (55 m) |Was ddded 109 adi_um on
carbon (50% wet|) (’ﬂ_c.l nd,the m xfure wasS stirr P hydr ogéen
at nospherje @lg dnbi ent - temperptyre. for |3_hayrs. After al I adi umion
carbon was rengved with CeNte#~RE fiitratle was c ntrated undel
reduced pressurie to obtain refNH(ds, 3R}48,5§)-4- 1 mant am ne- J- ol
(3.8 9). The corrpoa@ in Prept'rati gns 33-Fto &l shown in
the foll gwi ng tlabl e’ -vverFI ulgligd -usi pg the correspdbndi ng starting
conpoundgd accor|ding to Re method simliar tlo that described in
Preparatijon 33.[ 15Tabl e 43 Pr Structufe Pr |{Structure 33
NN HN._ N
OTN%OH : O._N%OH
5_11 O ANH 5-12 " O MH ,
H H
diastereomer of 5-12 diastereomer of 5-11
cis or trans unknown cis or trans unknown
N . |
A oH QYN
NH : Oy {_A_oH
5-13 [ 5-14 A _NH
N L
HsC>? O . . .
H,C" CH, cis or trans unknown
IN\
A A0
NH OH NS
5-15 . 5-16 He Ao
| OH
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HOrans 33-1 H3C,,..0 N diastereoner cis or trans unknown 0O of 33-9
Tabl e 43(contd.) Pr Structure Pr Structure . 33-2 33-3

tr.../-NNWo 2i@070us5 H di ast ereoner of 33-11 POIYIS2U66/326B2INS
unknown 33-4 . NH2 33-5 | '

Table 8(contd.),

Pr Structure Pr Structure
N |N“
’ WA A _OH
o ey
%0
- : 5-18 : -
5-17 Wy OH
HiC-o trans - . . ' ' |
' ; cis/trans mix -
. .
NAALL - o?N+[ _A_OH
NH NH

5__19 ’ Ky H 5_20 6
| He 0. ;Q;) i
l HSCIH?. F

cisftrans mix

. ] _ ' HALN,
. (j ‘ : -
N H

S o‘+‘.N: OH o Og 74 o
5=21 N 5"22 .
; O - NH
S R o

CIs . ) cisftrans mix

’ - ) n N\ N HzN N\ .

. W\g 0 : 0:3%01-1

' 5-23 | NH OH 5-24 7 - N .
HO

I

H
N L O -
O+ A OH
- CH, 5-26 N
5-25 NH OH 8 AH
H,C .
Ha . .
HO cisftrans mix
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trans
0
33-10

cis 33-6 a H 33-7 .0-NH2 cis trans 33-8 33 -9- H Q0
.H2 H cis _ di ast er eomer of_33-1 cis or trans unknown
Howe3uddorNus® O cis/trans m x PCT/JP2006/326327

Table 8 ({contd.)

Pr Structure Pr Structure
Ny
N | e )
5-27 5-28
EEEJNNH H
ACo ~ cis
| TN

, 5-29 5-30 :

Hojgﬁj/NH H
NNy
| . %0
5-31 . NH OH - 5-32 H, 'S?O NH OH
| ,Egzr o ol |—2£§.
HO . ' 1chC H
cis/trans mix s
Table 29 ]

Pr Data : . :

5-1 MS:272 (M+H} + ' '

5-2 IMS:272 (M+H) + '

5-3 1H-NMR (400MHz, d6- DMSO)B 1.60-2. 06(14H m),4.24(1H,d,
J=7.9Hz),6.46(1H,dd,J=1.3Hz,3.3Hz);7.16(1H,dd, J=2.4
Hz,3.2Hz),8.52(1H,s),9. 61(1H s),11.59(1H, s),12 33{1
H,br)MS:312 (M+H)+

5-4 MS:314 (M+H) + '

5-5 1H-NMR (400MHz,d6~-DMS0)5:1.67-1.75(6H, m},2.09-2.16(9
H,m),6.71(1H,s),7.16(1H,s),8.56(1H,s),9.76(1H,br),1
1.49(1H,s) .MS:312 (M+H) +

5-6 MS:326 (M+H) +

5-7 MS:410 (M+Na) +

5-8 MS:329 (M+H) +

5-9 MS:479 (M+H) +

5-10

5-11 [MS5:475(M+Na)+

5-12

5-13 |MS5:409 (M+Na}+

5-14 MS:446 (M-H) -
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di ast ereonmer of 33-3 cis or trans unknown WO
2007/ 077949PCT/ 3P2006/ 326327 Table 44 Pr Data Pr Data 33 Ms: 168( MtH) +
33-1 MS: 2840NbH)u17938- 2 MS: 168( M-H) + 33-3 MS: 234( MHH) + 38TAP2006/326327
MVS: 182( MtH) + 33-5 MS: 182( M+H) + 33-6 MS: 170( Mt11) + 33-7 MS: 170( M+H) +
33-8 MsS: 196( M+rH) + 33-9 MS: 281( M+H) + 33-10 MsS: 170( M+H) + 33- 11

VS: 234(M+HH) + Preparation 34 The conpounds in Preparations
34-1 to 34-3 shown in the follow ng table were produced using the
corr espondi ng Tsbaet PrigosbAapbunds according to the nmethod simlar to
that desc[tped (g EXanple 2ZI. Table 45 Pr Structure Data Pr-Structure

.....

Data 3471 D_fgLAMS4§§7kM¢ﬁ?J.+
5-16 |MS:209(M-H) -
5-17 |MS:342 (M+H)+
5-18 |MS:330(M+H)+
5-19 1H—NMR(4OOMHz,d6—DMSO)6:1.43(9H,s):l-70—1.88(2H,m),
1.88~2.09J4H,m),2.14-2.33(2H,m),4.05—4.20(2H,m),4.3
4-4.46(1H,m),6.48-6.58(1H,m},7.08-7.17(1H, m),B.52(1
H, s),9 67 (1H,d, J= 6.2Hz),11.62 (1H, s),12 45(1H,br) . MS
_ 387(M+H)+ .

5-20 |MS:463(M+Na)+
5-21 | MS:437(M-H) -

5-22 |MS:371(M+Na)+ : .
5-23 1H-NMR{400MHz,d6- DMSO)& 1.40-1. 46(2H m), 1.96-2.15(1
1H,m),2.44~2.55(1H,m) ,3.82(1H,s),4. 71(1H,s),6.72-6,.
75(1H,m),7.19(1H,t,J=2. 9Hz},8.56(1H,s),%.71{1H,br},
11.57(1H,s) .MS: 328(M+H)+ ) '
5-24 |MS:355(M+Na)+
5-25 [MS:374 (M+H) +
5-26 [MS:437 (M-H)-
5-21 MS:261 (M+H)}+ ~
5-28 MS:342 {M+H) +
5-29 |MS:314 (M+H)+ :
5-30 |1H-NMR{400MHz,d6-DMSO)&:1.48~1.68(6H,m),1.98(6H,s),
2.26(2H,s),4.66(1H,s),6.68(1H,dd,J=5.3Hz,11. 4Hz) , 7
2(1H,dd,J=2.5HzL3.0Hz),8.57(1H,s),9.70(1H,br),11.58
(1H, s) .MS:328 (M+H) + ,
5-31 MS: 328 {(M+H) + ' :
5-32 |MS:458 (M+H)+

. Preparation 6

To é ethyi 7—[(tr;ns—5—hydroxyadamantan—2-yl)

5 amino]-3H-imidazo([4,5-b]lpyridine-é-carboxylate (50mg) was
added 47% agueous hydrobromic acid (0.75 ml), and the mixture
was stirred at 120°C'f6r 1 hour using a microwave reactiqn‘
system. After the reaction solution was cooled, the pH was
adjusted to 5 with aqgeoué potassium carbogate, qnd the.

10 obtained solid was collected by filtration and washed with
~52-



34-2 Ms: . HN M .171 (MtH)+ . 34-3 HNN, \I | OIP MS: 323 (m+H) +
Preparation 35 To a solution of ethyl 5- (4-chloro-111-pyrrolo [2,
10 pyri di n@ozoylgrsaly 2, 4- oxadi azol e- 3- car boxyl ate (350 m@rurtvestisanol
(3.5 m') was added 1M aqueous sodi um hydroxide (1.79 m), and the
reaction solution was stirred at 50C for 3 hours. The reaction
solution was cooled to 4C, and 1M hydrochloric acid, was added to
acidify the solution. The m xture was 15 extracted with a m xture of

hl f d th 4: nd h i Th '
e Ol AR et hanele 4 F%ﬁag}f-é-mognaeﬁaﬁﬁa%“% rehfSiiriodred. The
filtrate S .concen unde ced sure t

4- chl or o- \éﬁ(fmé 2z°i ér RLRY ot g FS[@C]\% fpyrlgz}l ne (215

2S5 tfagzc:o'gﬁmga@%m oKL G 4P R 3 b
5,71s

rel -(11R, 3185, [ xolan

2T c%%&ﬁgv%relp% Jiek s&ﬁ%ﬁh%‘:or AR PR TRT
di ssol ved in t trah ur an n a-tosylic
aci d ndnolydra én?S ﬁﬁ mdg&édé §¥h§%dq?ﬁghg£ éu?%rﬂ%%ysq{rred at
60C for 4Ehoug§at hg geactlon sol uti om was evaporated under 'reduced
pressure, §2satdrat &4 aqueous sodi um hydr ogencar bonat e was added.
The 15 nlxtyg was extracted with ethyl acetate. The. organic |ayer
was V\ﬁSheC ted brine—dried over—maanesiuym-sulfate Aand

“UATTY

evapor at ed Bader réﬁa@@GU9ﬁessu eDatrpe r%ElduegﬁﬁﬁchF?fled B?télllcé
gel - col umm chrijomat ogy aphy ('n- hekane: et hyl aceta%F) to obtaj n t-butiyl
(ci s-4-oxqada Eanﬁ&e 120 The| caffzound
in Prepardtion| 36- 1% f 1I o] ngvbabl uced;dysi 1g
t he corregpgndj ng start) pund 81 -1 " _NH ’
2007/ 077949P cordfidng [t o tlhe od sinilpr 3% t Hat
descri bed |i n Dlig+dy+lr  Stru e Data Prm+p)+
Structure.|. Dat . B cis | :

Preparaticon 7

A mlxture of ethyl 7-[{3- exo)~8 azab1cyclo{3 2. 1]oct—
10 3-ylamino]-3H- 1m1dazo[4 5- b]pyrldlne 6- carboxylate(400n@),
di—t~butyl'dicarbonate (203 mg), tirethylamine (130 wly,
dioxane (4 ml) and water(4 ml) was stirred at ambient
temperature for l.héﬁr. The mixture was Qiiutea with ethyl
" acetate (5 ml) and water (20 ml). The resulting precibitate
15 was collected by filtration (ethyl 7-{[{(3~exo0)-8-({tert-
butoxycarbonyl)-8~azabicyclo[3.2.1]oct-3-yl]lamino}-3H-
imidazo[4,5-blpyridine-6-carboxylate, (200 mg)). The
filtrate was diluted with ethyl acétate {50 ml) and extracted
withethylacetate.Theorganicextractswerewashedﬁithbrine,

20 dried over sodium sulfate and concentrated. Recrystallization
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.y HHH3 Ms: 288 36-1 . ISlor WMs' 220 (MtH)+ Preparation 37 5To
a reaction solution of 2-[(1R 2R 4S)-bicyclo -

(2. 2. 1] hepvo2sordp7914.4- i soi ndol e-1, 3(2H) -di one (1.4 g). PCA/IP2006/326327
tetrahydrofuran (28 m) and ethanol (28 nl) was .added 80% aqueous
hydrazi ne nonohydrate (1..1 m), and the m xture was refluxed for 3
hours. After the reaction solution was cooled 10 to anbient
tenperature, insoluble nmatter was renoved by filtration. The filtrate

was conce&%% tgqhggggéegggggpqﬁgﬁ5§s%Hgg Eghggdwcp[gimgggﬂmmu of the

sol Vent . he r ue was ad i ¢hl oronef hane, and the m xture

was washed wiih DS OdidWn Ry degxh des . 81 1 poe QVETy AN US
nagnesiunﬂng%uP%g%ggggnd € gporafé? ugder?reducggzpreggure. To the
resi due R hano! py e B 6L WLeLWRS168BVELI @R ) ML a white
hydr ochl gﬁﬁdgﬂﬁﬁgg%? 'n%‘“‘ﬁkiy S s Froeey) B a on,
concentrated  ynder reduced pressure and dried to hardness to obtain

(1R 2R 45)-bicyclo[2.2. 1] heptane-2-am ne 20 hydrochloride (0.6 g).-
WO 200%/- 077949Pﬁﬁé4?o%%%%%36§2§reparatiJﬂr@ 7CQEHUHI 1 h It 1Y EPBI G0N

37-1 shown in the follow ng tabl e was produced using the :

correspondiig Sh&fd bPedGOsPaY N a¢e0s &b NG dondilgy $8d it Sesmpatind
that desdribed' in Preparation 37. -5Table 48 Pr Structure Data

StrUCturfiadgnginghgﬁ thdVRetBéded G r 1b2tBAt lddscHbeO8n Ex4id +
2 (MrH)+  Preparation 38 To .a suspension of nethyl (2-{[4-chloro-6-

(et hyl amygyo) - 5- vi nyl pyri di ne-3-yl ) car bonyl | hydrazi no) (oxo)acetate
(450 ng) in tetrahydrofuran (7 m) and di oxane. - ’
Table 11

Pr Structure Data Pr ‘Strqcture . Data

. H . "
N _ , N- Ny
. _ | A0 MS: '%O' | MS:
7 NH 416 7-1 NH '1 415
0 s | e+ - e o@ Ha | (m+H) +
' '3€£H

HC., -
Nz
The compounds in Preparations 8-1 to 8-3 shown in the

z7zT

(o
T

10 Preparation 8

follbwing table were produced using the corres’pondin'g starting
. compourids according to the method similar to that described
in Example 44.

15 Table 12

Pr Structure Data Pr Structure Data
F : .
) MS: F MS:
326 |[8-2 @ N 326
- °\_< > IBFO
O {M+Na)+ cis O \—Q (M+Na} +
cis/trans mix .
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10(7 m) was added di phosphorus pentasul fide (383 ng) under cooling
in an ice bath. After the mxture was stirred at anbient tenperature
for 5 hourgg 20@yd7hRer eaction mxture was added tetrahydiafpb@picds
m ) and di phgsphorus pentasulfide (190 ng). . After the m xture was
stirred at anbient tenperature 15 for 2 hours, water was added to the
reaction solution, and the pH was adjusted to approximately 10 with
aqueous sodi um hydroxi de, and the solution was extracted wth ethyl
acet at e. Th@ablgam tcdmydr) was dried over magnesium sul fate and
filtered. [The JITTTRCE Was coO d. under rgduced are. 1n
20 residug mnéJnurl ied by Sig?ﬁggéﬁ grhrannjnnranhv Pbses F
(chl or of of m et hano ) to. @ i n met hyl-5- (4-cHoro 1Hpyrrol of 2,

3, b) pyri di 1, 3, 4- azol - 83- WO )
S00r) TN B oh B26327 ch oxyIA mg) . |Table AP ENalt
Structure| Data 38 H N\ m'ttamsl ¥ H3 Ms: 317 (MéH)+ Preparation 39
The conpounds, 1n Preparations 39-1 to 39-4 shown in the 5 O Tow ng
t abl e wer @repadacédnu8i ng the correspondi ng starting conmpounds
according to the nethod sinmilar to that described in Exanple 45.
Table 50 Pr St Thet compoBat= i30 Prieparaties WS (304-CMehpwa i32@1e
(M:Na) + 39-1 Nt?L Ni OH Ms: 316 (MrNa)+ 39-2 1 r'

_ fqllowingtablewereproducedusingthecorrespondingstarting

5 tompounds according to the method similar to that described

in Example 10.

Table 13 .
Pr Structure Data

. H
i N, ’ . : .
9-1 1 7 NNE?idCHﬁ _ MS:319 (M+Na)+
| H

9-2 : igovcga‘ MS: 424 (M-H,0+H) +

"N\ A

H Cis

. Preparation 10

The compounds in Preparations 10-1 to 10-18 shown in the
10 following table were produced using the corresponding starting
compounds according to the method similar to that described

in Example 4.
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I 1 M5:330 (MrNa) + N0 10 WD 20071077949PCT/ JP2006/ 326327
Tabl e 50(contd.) Pr Structure Data' 39-3 HNN. N Ms: 356 (M+Na)+ |~
N 11. .. wo-2007077940 M5 356 (M+-Na) + N-0 Pr epar atArcaiPA@®6/326327
To a reaction solution of 4-Chloro-1- .
(triisopropylsilyl)-11-1-pyrrolo[2,3-b]pyridine (2.26 g) in5
tetrahydrofuran (16 m) was added sec-butyllithium (146 m) dropw se
in nitrogen atnosphere at -78C. After the mxture was stirred at the
same tenper%t uie L{gr 30 minutes, a solution of benzyl chloroformte
(2.1 M) in vdrof ur anh {16} -—was—added—arepw-se—to—the—
feaction mix@urb at - 78€ru¢tuFert her mjr &L, the reacBEBACERFSIti on wds
stirred at[=78CfTor I5 mnutes, neutrgdlized wth saturated aqueous
anmoni um ghl ori pe' (1% and extradqted wth ethyl. acetate. The
organi.c | ayer was wasbeg Nsgt uratqd brijne, dr ver magnesi ym
sul fate, ang,evaporate reduced |preesspur e. r%\s/idd,ye was
di ssol ved {in tetrahydr an(17 m), IMtetfrabutyl a | um

fl uori de/ tletrahydrof ur solution (16.]9 m)| was added, “and t he.
m xture was stifred at “anbient ethyl|] acetjapte and water, the m xtjure

was extrac , org‘a—rr’rri—a'y'a—was—wasn'ed—mh
saturated [pbrine e_d over magnesi umjsul f af e, a@; por at ed unddr
[

dr.i
reduced prlessurg. 'ﬁ? e‘duge was puriffied by si colum 5
chr onmat ogrjaphy h- hex ethyl acetatq) 'to pbtain bejzyl
4-chl oro- 1H—pyr ol of 2,3 b] pyr| di ne 5 carboxyl ate (69
conpounds |i n Preparatyo 1 showh in the
wer e produckddsi ng t%’] rr ng s]t%fr‘lt ng conp
the nmethod simlar to ecrjbed ‘

wi ng tablije -
s according to

diastereomer of 10-18
cis or trans unknown

NN |
: O:NIQINHZ . éj
10-5 6 10-6 g
. NF N0
. HO™

cisftrans mix ' cis or trans unknown

I

HO cis

H

; o |
IN\ S N

4 .

10-17 I NH

QH | NH,
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10 in Preparation 40. Table 51 Pr Structure Structure' Ao H NIN1, \
Gl 40-1\ I I i At 40-2 H...... . 40-3 N ...... ili Table 52 Pr
Dat a 40 1HyYMR(#G74M/E0) 5: 5. 40(2H, 5), 6. 6( 1H, d, J=1. 8Hz) , Bc3DP2006/326327
7.39(3H,m,7.41-7.45(2H, m, 7. 71(1H, d, J=3. 5Hz), 8. 75(

1H, $), 12. 42(-1H, br). MS: (+): 297 40-1 MsS: 279( M+Na) + 40-2 MsS: 247( M+H) +
40-3 MS: 285(MH) - Preparation 41 Into a 100 mM metal sealed
tube were put a stirring rod, ethyl

4- 1] ( 3- ex@pdlleendyieoBrdzabi cycl o[ 3. 2. 1] oct - 3-yl ]

am no} - 6- P'r;inE?Fr 2T 5-1i C(g\tl}nuk:(iu %i destEr P(g.; aJ, zagocgﬁgggfg 5 aniohi a

(4.6 m), hanal Y. The }ubie was close Irred -at
90C for 2/hours.| After being cooled,|the . |reaction sol uly op was

di luted wjth nethanol lﬁZ n) and evlporat ¢d under reducedypressurg.
The residlue was |recry 1ed fromef hyl agetate-netha L tain
et hyl 1067 am no-{4-{[( Genzy1- B-QZf(gi cyclo[l.2. t - ]

am no} - 5- mi]c[b_t% ni c acid_eaetHdr 3 d 183 yeH.awoso The

conpound in Prepar g, 41-1 Oshovvn in the follown tﬁb' was
produced using tthe ¢ Sp@ndi ng starting -(Eorrpound.‘ ccor dLn((’;wto t
nmet hod similar-to that described in [L5 Preparati ©f % rans unknown

Ak

H : ' : -
‘ . . [N\ : . o., 1N; H
10-11 A0 10-12 CONT "CH,
. 3 NH O

"NH 3

=)

e

}'|O . cis

oy AN ' : NS
N ‘ 2 2 I/ O
10-13| . . . 5 NH 10-14 .
/@ , | _N.:CH,

- cis/trans mix ‘

- QOdon | -

- . QTN%NHz ] NHZ
10-15 O NH O 10-16 TN

cis or trans unknown

| X .
Oz NH,
RN NI:EJ\E

10-17 Ao 10-18

I HN.~y

=
I

3

diastereomer of 10-4
¢is or trans unknown
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Table 53 Pr Structure Data Pr Structure Data 41 ON 02N O |1k H2N Ms:
426 (MtH)+ 41-1 H2ZN . 6NH el MsS: 361 (M+tH)+ 41-1 H2N 6 MsS: 361 (M+H) +
Pr epar at i owo4807/077949 The conpounds in Preparations 42Cr/irmod2626
shown in the follow ng table were produced using the correspOnding
starting conpounds according to the nmethod simlar to that described
5in Exanple 7. Table 54 Pr Structure Pr  Structure 42-1 H N WO
42-2 N, r | "HOH 42-3. M\b N-oi H3 _

Table 15 \
Pr Data
10-1 {MS:332(M+H)+
10-2 | MS:246 (MtNa)+
10-3 |MS:586(M+H)+
10-4 |[MS:452 (M+H)+
10-5 |[MS:370 (M+Na}+
10-6 |MS:368 (M+H)+
10-7 1H—NMR(4OOMHz,d6—DMSO)6:1.39—1.45(2H,m);1.65—1.86(8
H,m);l.94-1.97(2ﬂjm),2£15—2.20(2H,m),3.08—3.11(1H,m
),5.05-5.08¢1H,m),6.55-6.57 (1H,m),7.66-7.68(1H,m),8
. .19(1H,s),9.85(1H,d, J=6.8Hz) ,12.20 (1H,brs) .MS:367-(M
. +Na)+ . ’
10-8 |M5:232 (M+Na)+
10-9. [MS:427 (M+H) +
10-10 | MS:415 (M+H) +
10-11 | MS:233 (M+Na) +
10-12 |MS:474 (M+Na)+
10-13 | MS:462 (M+Na) + -
10-14 [ MS:262 (M+Na)+ o
10-15|MS:447 (M+H) +
10-16
10-17 [ M&§:232 (M+Na) +
10-18 |MS:452 (M+H) +

Preparation-11
. To a solution of 4—chioro%1ﬁ—pyr;olo[2,3-b]pyridine~
5—carb§x§lic acid (350 mg)vin N,N-dimethylformamide (4 ml)
5 were added N,N-carbonyl diimidazole (2é9lmé) and
' glycinemethylestex hydrochloride (447 mg).successively under
ambient femperature. The mixture was stirred at ambient
temperature for 2 hours. To the reaction solution was added
Qater.Theprecipitatedsolidwasfiltered,washedwithwater,
10 and dried to obtain 4-chloro-5-(1H-imidazol-l-ylcarbonyl}-

1H-pyrrolo[2,3-b]lpyridine (325 mg) as a white solid.
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.42-4 .-, 0 NO H42-5 NO . 4 HQ OH 42-6 NCH3

CH3 42-7 HNM -) 0 H3C 42-8 . N, | 1 NNp H-OH H3C 42-9 M
WO 2007/077949 PCT/JP20061326\327
" Table 16
Pr Structure . _ Data
" -
Ny : .
11 A NN MS: 247 (M+H)+, 245 (M-H) -
| .

Preparation 12

“To a solutipn pf é—bhloro—S-k1H—imidaiol;1—
' yl;arﬁonyl)—lH—pyrrolo[2,3—b]pyridine(300 mg); in N,N-

5 dimethylformamide (3 ml) were added N-ethyl-N-
isopropylpropane-2-amine (0J64 ml) and'glycine methylester
hydréchloride (305 mg) at ambient temperature. The mi#ture
was warmed immediately to 60°C and 'stirred at 60°C for 2 hours.
After to thé reaction solutioh_was added water, the mixture

10 wés stir;éd for 1 hour. The preqipitated.solid was filtered,
washed with water, and dried to obtain methyl N-{ (4-chloro-
1ijyrrolo[2,3-5]§yridin75—yi)carbonyl]glycinate {267 mg) as
a white solid. o ,

Table 17
" Pr Structure Data

R A |
12 . Q;]Eflqgﬁ\;ﬁcFHa MS: 290 (M+Na)+ '
|

15 Preparation 13

To a solution of benzyl rel-[(1R,2S,3S,5s)-5-
hydroxyadamantan-2-yl]carbamate (1.3g):nidicﬁloroethane113
ml)} were added trimethyloxonium tetrafluéroborate (1.28 g),

2,6-di-t-butyl-4-methylpyridine (2.21 g). The reaction
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c

42-10 -1 \I rt. G N)2 1 9%-Cru N-ONa .CH3 OH

Tabl e 59(contd.) Pr Structure Pr: Structure 92-11 N... NO
92-12 .H wé2nibd 77949 92-19 | 0 CH, . PCT/IP2006/326327

10

15

solution was refluxed fori3ﬁour§. The reéction solution was
concentrated under reduced.pressure, ethyl acetate was added,
and the insoluble matter was filtered. To the filtrate was
added water, gnd.thelnixture was extracted‘uiFh ethyl acetate.
The;organic layer was washed with saturated brine, dried over
anhydrous magnesium suifa%e, aﬁd filtered. The filtrate wés
concentratedunderreducedpréssurg.-Theresidqewaspurified
Ly silica gel column.chromatography (n-hexane: ethyl acetate
= 19:1 to 7:3) fd obtain benzyl rélQ[(iR,2S,3S,55)-5~”
methoxyadamantan—Z—ylicarbamate (540 mg) és a colorless oily
matter. |

The compounds in Preparations 13-1 to 13-2 shown in the

following table were produced using the corresponding starting-

coémpounds according to the methed similar to that described

in- Preparation 13.

Table 18
Pr Structure ' ' " Data -
H

13 MS: 338 (M+tNa) +

O
trans ‘—@
H ' .
13-1 HJTfOTEE;)MN 0\/(::) MS:338 (MtNa} +
' cis g(

O
13-2 Ha(,r @HJOVO MS: 352 (M+Na) +
cis
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92-15 11 rt | | 92-16 HN\ r H . - 42-17 HNr N N-
92-18 N.. NO Nl-cric-0-0 H 92-19 N.. N'.1ro 92-20 N I-0

92-21 H

WO 2007/077949 PCT/JP2006/326327

Preparation 14

The compounds in Preparations 14;1 to 14-6 shown in the
following table were produced using the corresponding starting
compounds aqcording to the method similar to that described
in Examples 12 to Examples 14.

Table 19

Pr ) Structure Pr ) Structure

o CHs

; ) . H
H IN\ : 1 N IN\
- 14-2
14-1 _ | H,

| o
©Q =
HO cis

_ _— H ~ N Ns
: IN\ _ 9P
WA o . , H
14-3 . NH O 14-4| o N 45
H30>C(° HN"NCH, ' < o
L, &

QO N-
J

NH, cis/trans mix

14-5 N 14-6 oy
HZN)\go O
- ‘ HO' g

Table 20

Pr Data

14-1 MS:267 (M+H) +
14-2 |MS3:414 (M+H)+
14-3 | MS5:443 (M+H) +
14-4 MS:467 (M+H) +
14-5 MS:333({M+Na) +
14-6 MS:481 (M+H) +
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NmIN\Y N 92-22 \ 0 HH3 92-23 | 92-29 H N\
I WO 20071077949PCT/ JP2006/ 326327 Tabl e 54(contd.) Pr Structure Pr
Struct ure. w2007 40 PCT/JP2006/326327

Preparation 15

To a solution of (3-exo,7-endc)-7-hydroxybicyclo
[3;3.1]nonan—3—carboxylic acid (700 mg) in methancl (14 ml)
was added concentrated sulfurié acid {2 ml) dropwise, and the

5 reactioﬁ solution was refluxed for 1 hour. - To the reaction
solution was'addédxnater, the mixture was extracted with ethyl

_ acetate. The organic layéf was washed with water, saturatéd

aqueous sodium hydrogencaqunate, and brine, dried over .
magnesium sulfate, and filtered. The filtrate was

10 concentrated undgr.reduced pressure to. obtain methyl-
(3—exo;7-endo)~7—hYdroxybicyclo[3.3.l}nonan~3— carboxylate
(730 'mg). ' '

Table 21
Pr Structure: : Data

15 . ®jo-CHa . MS:221 (M+Na) +
' HO" : L

Preparation 16

15- The compounds in Preparations 16-1 to 16-3 shown in the
followingtablewereproduce¢usingthetorrespondingstarting
compounds according to the method similar to that described

in Example 28.
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Il /1 N 42-26 0

Z
'_\
U

ArBRWOWNWOW
I—‘I—‘U‘IGDO

8( MkH)

DO 0D

8( MtNa) +, 394( M H) -
Table 22

Tabl e 55 Pr

42-22

_ Data 42-1 NB: 348( MkH) + 42-2
77 (NMFDE 42-3 MB: 316( MeNa) + 42-4 NB: 370( MkH) + 42-5 NB: 384( MeNa) +
VB: 3356MiHlode- 7 MB: 375( MkH) + 42-8 MB: 322( MHH) +

¥ 42-10° M5 314( MENa) + 42-11 MS: 384 (M#Na) L
6( MENa) + 42-13 NB: 384( MENa) + 42- 14 MS: 358( MeNa) + 42- 15
8(MrNa) + 42-16 NB: 398( MiNa) + 42- 17 MB: 404( MeNa) + 42- 18

2( MkNa) + 42-19 NB: 398( MiNa)'+ 42-20 MS: 286( MeNa) + 42-21
VS: 300( M+Na) +

Pr

Structure

Pr

Structure

le-1

NN
14?'

3

16-2

«“1%
AN, P
.I -qu%OﬂbHa

: «NH N
H,C o?f&l] : CHs
HCL & A

H

0L
A N
) i
) - NH Njﬁ
16-3 .
Hfﬁj:OTEQ;:r s
H.C
3 Ha
Table 23
Pr Data,
16~1 {1H~NMR (400MHz, d6~ DMSO)6 1.44(9H,s),1.77-2.39(8H,m),
2.42(3H,s5),4.09-4.20(2H, m),4.48-4.57(1H,m),6.61-6.6
6(1H,m),7.21-7.26 (1H, m),8.57(1H,s), 9. 16(1H d,J=7.5H
z),11.81(1H, s) .MS:425 (M+H) + ) '
16-2 | MS:315(M+Na)+
16-3 | MS:425 (M+H)+

Preparation 17

r

The compound in Preparation .17 shown in the following

table was produced using the corresponding starting compound

- according to the method similar to that described in Example

29.

Table 24

Pr

Structure

Data

17

RN
! dﬂéhi;CH

MS:301 (M+Na) +

10

-63-




42-23 NMS: 369( M+Na) + 42-24 NB: 286( MtNa) + 42-25 MS: 346( M+H) + 42- 26

VE: 322( M+H) +, 344( M+Na) +, 320(MH)- Preparati on 43 5The conpound in
Prepar ati ago4d7ahewn in the following table was producedTusiongszie
correspondi ng starting conpound accordi-ng to the nethod simlar to
that described in Exanple -90- WD 20071077949PCT/ JP2006/ 326327 41.
Table 56 Pr Structure Data 43 /Il Ms:264(MtH)+ preparation 44 To
a solution of 4-am noadamantan-1-ol (8.9 g) in 5 tetrahydrofuran (89

m ) were added benz | o xycar bonyl chloride (7.6 n) and 1M aqueous
sodi um hym&%@é—h—m ) dropwi se successively under ice cooling,
and the m xture was stirred for Q ~ T
reaction sol uti b \ﬁé’g‘pBBBﬁédlri r?trgpgagéga}s{gglgdt’ ésgﬁu%&%yég%ggn%ﬁltfhat e,

e T A L o

| ayer was rine

hye f.ate, Th
s CUSTRBRES UL o5, 0, ROAAN SANGD e B T

(n- hexgne et hé!L 81cet ate = 1:1 to 1:3). to obtain benzyl
rel R 54238185$%5. 15 hydroxyadamantan-- 2-yl ] carbamate (6.2 g) and
benzyl rel - 17P215 2R, 3S, 5s) -5-hydroxyadanmant an-2-yl ] carbamate
(5.3 WO ?ﬂF’ A9PCT/ 1P2006L326327 Fabl-e—57—Pr St+-tet-ure Bata
44 HO trgns£01p HO d§tO?]J©tMSe 324(M|r\la)°¢ 324( MIrNa)SJFrUCture
18-1 18-2 : %N
N'O ‘i - ! ﬁ46h0-CH3
N A
NH No)—qO"'\CH - H |hL ‘
18-3 3 18-4 Az N
' t N-ohCI
H. trans
18-5
H - Cis
Table 26
Pr Data

18-1|MS:315 (M+Na) +
18-2 [ MS:287 (M+Na) +
18-3 | MS: 424 (M+H) +
18-4 | MS:291 (M+Na) +
18-5|MS:468 (M+H) +
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Preparation 45 To a sol ution of
(1R 25,45)-bicyclo[2.2. 11heptane-2-ol , (1.0 g) in tetrahydrofuran (10

m) were aggedihtdal i mde (1.4 5 g) and tri phenyl phosghifi@fuésfsg) .
and diet hyl azodi carboxylate (1.5 ml) dropw se,under ice cooling. The

m xture was- warmed to anbient tenperature and stirred for 24 hours.
The reaction solution was concentrated under reduced pressure, and
the residue was purified by silica gel 10 col um chr omat ography

(n-hexaneet hyl acetate) = 100:0 to 95:5) to obtain 2- [ (1R 2R 4S)
-bi cyclo EEE@EEiﬁhéﬁtié-yl]rlHisoindole 1,3(2H)-dione. (1.4 g) as

col orl ess solid, conpound in Pre arat| n 45- the
fol | owi ng tabIeTﬁa%SB}BHh%%&’ glﬁ@l?ﬂ%P%OFt€§66Hd nggfa?t?ﬁ%fb'gﬁ

conmpound 15 according to the thod sim.lar to that descrlbed in
Preparatléwr&gl”?abrga le@ﬁf %@tggbrl%tructure ‘Data 45 |

11 0 M5 264 (Mt+Na 41 0 CH3 Ms:

Preparati(r)\]r'ir‘lg%lm‘ﬁ?'lylé r?@Tﬁé&ltﬁeme %ﬁ?ﬁﬂadé 8hé¥ﬁ{§¥ﬁ? (58 ul) and
5- net d 5- i d. est 635 ,
o R LB R S
3 n ted t d t d :
it rms)ph\e\?%ojﬁgllﬁga‘?%ﬁ ke @Owgvae%"a{r 'r%t“'goga METeRLY SRS g0 e

t t di t d th { at 2 d
i 1/ %ﬂféggaﬁﬁﬁ% & Ehinen 2SR R B8 Ui BrSbhp E0Ec £RHS
was extract ?.;jLert &1 hﬁ" ltdc tate ﬁo%;mgolm TN ilertlé)lt‘f‘_yafhﬁ?q citteh

brine (30 rous magnest Um st

concent r at.ed %“Qﬁrséi‘gyf{%@ tparsesssetr Goalde 168} U100 il o Whe

silica gel “¢SItrm ¢&hrora ography exane et acetate) "to obtaln

Ethyllé b%%é%gggkggofytighrﬁ%é“ﬁ@ﬁ%%amgt@ganaga1&hé”ﬂ%§?l§iﬂyt%ph @'C

acid ester as an orange sol conpounds 1 n

Preparal | Qg136e Lal 8,485 P 200NN, 1ed LR ALAI 5OV DG, L AR).2 MEHE Rhgduced

using the correspondrng starting conpounds according to the method

simlar t tBangg§98t959~ ffqp@L%&b@@agél 5V¥h -one (63 mg) as a
2007%0779 / 006/326 TabIe 59 Pr Structure . Data

.white solid.-

Table 27

Pr - Structure Data

'NNH .
19 &:Ez]\r MS:235(M-H) -~
¥=0'

15 Preparation 20

To a solution of methyl N-[ {4-chloro-1H~pyrrolo[2, 3-b]
pyridin-5-yl)carbonyl]lglycinate (167 mg) in chloroform (5 ml)
was added diphosphorus pentoxide (886 mg) under ambient
temperature, and the mixture was refluxed for 18 hours. The

20 reaction solution was cocoled and added tco saturated aqueous
sodium hydrogencarbonate. The reaction solution was

‘extracted with ethyl acetate. The organic layer was washed-
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46 0 rj OCH3 Htrans Ms:481 (MH) + 46-1 4N . QILOCR, 6NH rili Maw
di astereonmer of 46-2 ellds or trans unknown Ms:481 (MtH) + 46-2 At
00113 6NH Wwbl2odohtome di ast ereonmer of 46-1 H.cis or trarsTURNOEING327
MS: 431 (MrH) + Preparation 47 A sol ution of
4-chloro-2-nmethyl -1- (triisopropylthilyl) - 1Hpyrrolo [2, 3-13]
pyridine (525 ng) in tetrahydrofuran (10 m) 5 was cooled to --78C
under nitrogen atnosphere, and to the reaction m xture was added

he.m xt ure St i oo S CRIEETAG R4t P Do dx e PR S AL S

the nixtur'd or ocar 89-pl)

added drODWAS% 1408, % eaGh1.08 ;oL Ut L op, ﬁéééffﬁie@tnpaég EQ&U@Qd

m nut es, urated aqueous ammm um C OI’I was added,

and the te ML Has FELHLOG { QATRIER! bl QDS ALYEE. SThecs eat i on

-94-  sol GETon was trans erre a.separating funnel and extracted

w th ethyl gcehale e, Sgﬁ?a?cll\ft?ﬁffm AR 1 s Ani BE, ot d 6

over. anhy&rous nmagnest u tered, and evaporated under

reduceg pre_%ﬁtir? %_h‘?s e?ﬂ% Via%-%xa%utbewPylﬁiwﬁ%ﬂﬁﬂz Gy

chr omat ograp exan to ‘obt’'ain eth

4-chl.oro- 2Rkl (rfné)"é:'s‘?FH |1W13é%)wh3:l€iép¥61£ﬂi0 [2,

3-b] pyri di carboxy at e .-ng) as a colorless viscous |iquid.
The conpound in Prepaﬁ%gugn2§7 1 shown in the follomnng 10 tabl e was
produced ysHrg—the—eortrespertdtng—starting—conpound ac ulUlng to—the
met hod si mi|l ar_t BTt hat descr|G§&49FuPFeparat|on 47. THBY % 60 Pr
Structure DPata 47 H H3C CH3 .t (J-CH3|H3CN, H3C. .-- 0
MS: 417(M+Na) + 47-1 CH, H39k1. - ¢H3 NN,

20 -;% M3:250 (M+H) £
“CH,

To a solution of 4-[(5-hydroxyadamantan-2-yl)amino]-

Preparation 21

10 1H—pyrrolo[2,3—b]pyridine—S—carbonitrile (150 mg) in
tetrahydrofuranj(3iml) was.added }.OlM diisobutylaluminum
hydride/toluene solutioh (1.53 ml) at ~78°C. The reaction
solution was stirred for 18 hours under gmbient temperature.
To the reaction solution was qdded 1M hydrochloric acid under

15 ice cooling, and the mixture was stirred for 30 minutes. The
mixture was extracted with chloroform and washed with water.
Theorganiclayerwasd&iedovermagnesiumsulfateandfiltered.
Thefiltratewasconcentratedundefreducedpressunetoobtain

-[{5—hydroxyadamantan~27yl)amino]—1H—pyrrolo[2,3-b]
20 pyridiné—S—carbaldehyde (100 mg) as a pale yel;ow amorphous

substance.
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H3 1 S Preparati on 48 A m xture of ethyl
4,6-dichloro-5-nitronicotinic acid ester (1 g), 2-adamantam ne
hydrochl ory@&o47f@%.50) , dii sopropyl ethyl am ne (1.3 m ). gca@006/326327
2-propanol (4 m) was 5 subjected to m crowave

i rradi ati onunder ni t rogenat nosphere, and heated.at 90C. for 10 m nutes.
After being cooled, the reaction solution was diluted with ethyl
acetate (20 m), and poured into 1/2 saturated agueous

ammoni um chloride (20 m ). The m xture was_extracted with ethyl :
acetate (20 nl) Th@o-amrpsd 1p Rieneed twerhd brl s&opaoimithe fehdiwhed
wi t h anhydr ous magnesi um sul fate, and evapor at ed under reduced
pressure. SPRESr B3F RECEEPUR Y D FOSFFFEANEENY SHadindng compound
chromat ogr aphy (n-hexane: ethyl acetate) to obtain ethyl . _

4- ( 2- adam@IfSPTARNAoFe the-BHt RD-SMHilest ithi EhaEiGE%%¥Je$/ect £™3 g) as
an orange solid. 15 The conpounds in Preparations 48-1 to 48.-5 shown
in the foli"&R2AG E4BI élwere produced using the cOrresponding starting
conpounds accor di to the nmethod sinmlar to that described i.n

Pr epar ati onTﬁgleTg le 61 Pr Structur Pr- Structure 48 C 6. N |
0 CH, 48-1 dir | Oix/rt@€Hre6NHjHOAtai §/ thrans -mStruc2@reWWD Data
2007/ 077949PCTOP2006/ 326327 Talft e - 61(qontd. ) Pr_Structure pr-
"Structurel 48-2 , H3@\- |0CH3 HO trdans 48-3 H n

: N .

. 2 o) MS: SOy MS: .
- 21 NH H 312 |21-1 T 312
,®/' (M+H) + _ HO@ : (M+H) +

HO .

cis/trans mix cis

Preparation 22

To agﬁixture of 6-(benzylamino)-1-(5-hydroxyadamantan-
2Ly1)—7—nitro—1,3—dihydgo—2ﬂ—iﬁidazo[4,5-c]pyridine-2-one
.(§8mg) ana methanol (1 ml) were ‘added amhonium formate (197

10 mg) and 50% wet 10% palladium on carbon (33 mg)-at ambient
feﬁperature. The mixture waﬁ reflﬁxed gorfihdurs. After the
mixture Qas cooled, the catalyst was removed by filtration.
'Tﬁe mothr liquid was concentrated to.oﬁtaiﬁ 6,7~dia$ino—l-
(5-hydroxyadamantan-2-yl) -1, 3-dihydro-2H-imidazo[4, 5-

15 <c¢)pyridine-2-one (54 mg).

The compounds in Preﬁarations 22-1 to 22-3 shown in the
following table were produced using the corresponding starting
compounds according to the method similar to that described

in Preparation 22.

-67-



PIN, C)11.0CH3 6H * 10 48-4. H2N

48-5 CIN,

8 HON OCH3 H Ocis/trans m X
.0:1110 6NH, 1 CH3 His or trans unknown Table 62,

Pr

Dat a

48 M5: 380(WoHhor4Bsd MS: 396( MtH) + 48-2 MS: 410( M+H) + 48-pgTB2064/516847H) +

48-4 NB: 377( M+H) + 48-5 MB: 410( M+H) +

et hyl

4-am no-| - adamant anol

i sopropyl al cohol

m xture waf gooled, De@&%h@ nE (157 ﬂp)Pya> addedskgugggréo reactli on
sol ution, the xture was su -ev1° M-cpwave—i-radiat-on—agatf
and heat ed{ at 90C for nutes Aft bei hg cool kg e reaction
solution was dilluted w jeflhyl acetatle (20{m), p dAi kg, 1/ 2
sat urated pgueouys annnmg@i:ﬂ‘ 97- chljoride| (20 , eLr cted with
et hyl acetatg (20 m) t s, washed,wi{h brine m?), dried
over anhydyo s magnes;: t ate, and frTtered. T iltrate was
evapor at ed| undet red .ressure . The resjdue S purified by
silica gel cquIn chro échl of orm met hakBdl ) ‘to obtain .
ethyl 6-(bknzyl am n8')‘5°£ g%‘.‘&ﬁ%’% y- 2-fdamapt y| giawr frahs unkoowmi ¢
aci d est er 55 —as—an—grange—soti The—conmpounds T
Preparatiops 49{1 to 48NS own in thel follpw ng - re pr oduded
using the gorrespondi ng ,10 cofrpoundls accor &He met/hod -
similar to|that |described §p reparatipn, 49, Tabl €263 Pr AstrUeturg Pr
Structure |2272 ,Egjﬂ : jE;f
B . HO cis
cis/trans mix :

Table 31

Pr Data .

22 MS:316(M+H) +

22-1 |MS:332(M+H)+

22-2 | MS:320 (M+H) +

22-3 | MS:332(M+H)+

(200-nm),

10 m nut es.

Af

Preparation 49 A m xture of
4,6-dichloro-5-nitronicotinic acid 5 ester (333 ny),

dllsopropylethylanlne (219 pl),
(1 mM) was subjected to mcrowave irradiation under
nitrogen at nbaipher® and heated at 90C for

ter the

and

Preparation 23

To.a suspension of ethyl 6-[(3,4Ldimethoxybenzyl)

amino]—4-[(cis—5—hydr0xy adamantanﬂz yl)amlno] -5-

nitronicotinate (2.73 g) in ethanol (40 ml) was ‘added 10%

palladiumon carbon (50% wet) (550 mg). In hydrogen atmosphere,

catalytic reduction was carried out at 80°C for 5 hours. After

10 the reaction solution was cooled to ambient temperatgre, the
catalyst was filtered and washed with dioxane, and the solvent
was evaporated under reducéd pressure. To the residue were
addedethylorthoformaté(17ml)andconcentréteahydrochloric
acid (864 pl), and the mixture.was stirred at ambient
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49 At HNN 'ONX%,OCH, 6NH HOcis/trans mx 49-1 Ot HNNL -
O'NIOCH3 6NH cis/trans m x 49-2 0111 nt, Hcis or HN aNOCH3 6NH trans

unknown 49w 20k 71dah OXL. O0H3 ' N 8 pH Hxxis WO PCT/JP2006/326327
2007/ 077949PCT/ JP2006/ 326327 Table 63(contd.) Pr Structure Pr
Structure 49-4 At HNO'N6 .HO NL., 0" tans CH3 49-5 H3dip NC

temperature for overnight. The reaction solution was
neutralized with saturated aqueous sodium hydrogencafbonate
and extracted with ethyl acetate and tetrahydrofuran. The
organic layer was washed with saturéted brine, dried over
5 magnesium sulfate, and filtered. The filtratg was evaporated
under reduced pressure. The residue was purified by siliéa
" gel column chromatography (éhlofoform:methandl) to obtain
' . .
éthyl 3-(3,4- dimethoxybenzyl)—Tu[(cis-5—hydroxyadaméntan;
2—yl)amino]—3H—iﬁida20[4,S—b]pyridine—6—éarboxylate (2.17
10 g).
The compeound in Preparat;on 23-1 shown in the following
table were produced using the corresponding sta;ting‘cémpound
‘according to the method similar to that described in

Preparation 23.

15 Table 32

Pr Structure Data Pr Structure Data

©H .
_ . N~ O._-CH, :
23 ! IN\ 507 |23-1 N 357
&II];IOVCHS (M+H) + @ (M+H) +

H ) HO trans

R
O-cH,

HO g

cis
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.30 HNO.Nd - 6 HO N..- ds 0,,,CH3 'Table 64 Pr Data 49

MS: 467( MHH) + 49-1 MS: 469( MtH) + 49-2 MS: 476( M+H) + 49-3 MS: 467( M+H) +
49-4  49- 5whBuEBER7UMH) +  Preparation 50 The conpound i rPCRepmasé/a6320N.
50 shown in the following 5 table was produced usi.ng the,

correspondi ng starting conpound according to the nethod simlar to

t hat described in Exanple 10c Table 65 Pr Structure 50 * o pH3 =N
Preparation 51 10The conpound in Preparation 51 shown in the

f ol | owi 'ng Prapheawasgn pdduced using the corresponding starting
conpound according to the nethod simlar to that described.i-n Exanpl e
28. Table 66 . Phe Stompotwde DatPreParaNions 24=INHR 2O shown in the

following table were produced using the corresponding starting

compounds according to the method similar to that described

5 in Example 35.

Table 33
Pr Structure . Data Pr Structure - Data-
' NH, - - _
1 : MS: - MS:
24~-1 HCI 182 24-2 : 299
o _
. . (M+H) + | orena)+
cisftrans mix , :
H .
N Ny MS:
24-3 nggfl\rs 273
. . D .
1 NN OH | (MiNa)+

Preparation 25

To a reaction soiution of N;Boc~nortropihone (1.38 g3},

benzylamine (0.803Am1) and acefic acid (0.33 ml) in

10 dichloromethane (10 ml) and 1,2-dichloroethane (32 ml) was
added sodium triacetoxyborchydride (1.95 g). And thélpixture
was stifred gt ambient temperature for 2.ﬁours. To the
reaction'hixture was added benzylamine {0.201 ml) and sodium
triacetoxyborohydride {649 mg), and the mixture was stirred

15 at 50°C for 3.5 hours. Furthermore, to the reaction mixture -
waé added sodium triacetoxyborchydride (649 mg) and the
mixture was stirred at 50°C for 3 hours. The reaction solvent
was evaporated under reduced pressure. To the residﬁe were

added saturated aqueous sodium hydrogencarbonate and 1M
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M5: 211(MHH) + Preparation 52 510% Pal | adi um on carbon (50% wet) (40
ng) was added to a solution of benzyl 4- [

5- car banoyWwadasmnian- 2-y1l) am no] - 1Hpyrrolo- [2, PCT/JP2006/326327
3-b] pyri di ne-5-carboxylate (183 ng) in nmethanol (5 nm) and

1, 4-di oxane (5 nml), and hydrogenated under hydrogen atnosphere for 5
hours Resul ting precipitates were 10 dissol ved by tetrahydrofuran
and' filtered out the catalysts. The filtrates were evaporated in

vacuo to give 4- banoyl adamant an-.2-y. am no lo [2

i e %Jeeaﬁb%ﬁgmr@ﬁa%#l(%? e T i e CEE

52-1 to 52-17 shown %ﬁ L g\MBng t.abl e _Vere roduced usi ne%{the

correspond‘iaﬁge%t(%cttleﬁgw% AuEaEE Fdl et% IHE FEe KR Yt At

t hat descri d 'Q Preé)%\ratlon 52. i ) eP S %%c%urew Strucfure

521 Nr\ L iR REF EENA i S Saheo rer 8‘? T s AT E el

52-2 HOH ONH 1 i s/trans, m:x H.  NH2 NH2

6. 7f ri aci-SPHAAS SR 9“3“6” -Gy D(‘fl% 8 %X%fogi 5" mlﬁ\lls"ﬁ(#gteﬂ—@ HH al

52-1 H5N filtered. The filtrate was evaporatedunder reducedpressure.

The residue was purified by silica gel column chromatpgraphy

{(chloroform:methanol) to obtain 3-(benzylamino)-8-
azabicyclo[3.2.1)octane-8-carbamic acid t-butyl ester{(l.78
g) as a white solid.

10 The compounds in Preparations 25-1 to 25-8 shown in the
following table were produced using the corresponding starting
compounds according to the method simiiar to that described

in Preparation 25.

" Table 34

Pr Structure Pr Structure

D RN
A kj*NH

H,C, O :
. l -
o | B G | Jo
. . B
' diastereomer of 25-8
cis or trans unknown

AN "
25-2 I 25-3 o
- E’ cisftrans mix
HO :
3
cis/trans mix E%HS

15
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\OH NH Bp cis or trans unknown 52-8 , Bp,.. G S or trans unknown 52-9
HN OH NH , --. N- cis or trans unknown 52-10 r ' NV cis/trans
mx WO 20@6/20(?%911)9PCT/JP2006/ 326327 Table 67 (contd.) HRTAIBO0EEA6EITE
Pr Structure 52-11 , rkt. NH 52-12 H' NI\ OH ONH erNN/ H

di astereoner of 53-17 cis or trans unknown' 52-13 H HCH \ CH H3C 33
--rNH HN. cis or trans unknown 52-14 H Nrt" OH ONH H2N i ast er eoner

of 53-1 d. cis or trans unknown 52-15
Table 34 {contd.)

/

Pr Structure "Pr Structure’

O iy
25-—‘4 | g 25-5 g

N’/)/ cis/trans mix o cis or trans unknown
. . H
T e | '9s
25-6 A KLNLD 25-17 @
1 I H H
- | OH
o 4
NN

- Cl
25"8 E o
. . ' 8 T ‘ :

diastereomer of 25-1
cis or trans unknown

Table 35
Pr Data _ . ) -
25 1H-NMR (400MHz,CDC13)8:1.35-1.66(3H,m),1.45(9H,s),1

.86-2.22{6H,m),3.00(1H,dd,J=6.0,6.0Hz), 3. 78(2H s),
4.04-4.28(2H,m),7.20~7.38(5H,m)

25-1 MS:423,425 (M+H) +

25-2 MS: 383 (M+Na) +

25-3"° MS:357 (M+H) +

25-4 MS:311 (M+H) +

25-5 MS:320, 322 (M+H) +

25-6 MS:327 (M+Na)+

25-7 MS:258 (M+H) +

25-8 MS:423,425(M+H) +

Preparation 26

5 . The compounds in Preparations 26-1 to 26-2 shown in the
following table were produced using the corresponding starting

compounds according to the method similar to that'described_
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E. OH 52-16 H3C,i"0.8, N 1-13G-6H3 52-17 H NN, ---CHONH ,-NN"' H
di astereoner of 53-12 <cis or trans unknown Table 68 Pr Data 52-1
VB: 355 (MHg 20037930 M5: 370 (M+H) + 52-3 MS: 168 (M+H) BeTRB2A6/MB3 267
(M+H) + 52-5 Ms: 316 (M+H) + 52-6 Ms: 313 (MH) -

2007/ 077949PCT/ JP2006/ 326327 Tabl e 68(contd.) Pr Data 52-7

MS: 390, 392( MtH) + 52-8 MS: 230, 232( M+H) + 52: 9 MS: 381( |VH—|)+ 52-10

MS: 221( M+H) + 52-11 MS: 284( M+H) + 52-12 MS: 394( MtH) +' 52-13

MB: 427( M+H) + 52- 14e|\/§6355( M+-H) + 52-15 MS: 168( M+H) +.

1n Exam

Table 36

Pr. Structure Data Pr Structure Data
N MS: RN MS:

26-1| S CH, 301 [26-2| S s cn, 317
# . 4
N ﬁHa (M+Na) + ' ' d*?;EﬁH3 (M+Na) +

Preparation 27

3

To a solution of rel-(lﬂR,3'5,5'S,7's)—5fH~spir0[1;3-
5 dioxolane—Z,2':tricyclo[3.3.1.1~3,7~]décane]—5'-carboxylic
acid (100 mg) in toluene (1 ml) was added 'diphehylphosphate
.azide (99 gl) énd triethylamine (64 pl)}. The mixture was
sfirred at 110°C for 2 hours. After the reacﬁion solﬁtibn was
:cooladtoambienttemperature,waterwasadded,andthendxture
10 was extractedwith ethyl acetate. The organic layer was washed
with brine, driéd over magngsium sulfate, and filtered.  The
filtrate was evaporated'under reduced pressure. The residue
was dissolved in N,N—dimethylacetémide (1 ml}, and pétassium
-t—butoxide (49 mg) wag added. The mixture was stirred at
15 ambient temperature for overnight. To the reaction solution
was added water, and the mixture was extracted with ethyl .
acetate. The organic layer was washed with saturated brine,
dried over magnesium sulfate, and filtered. The filtrate was
evaporated under reduced pressure. The residue was purified

20 by silica gel column chromatography (n-hexane:ethyl acetate)
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52-16 1H NMR(400MHz, CDC13) 6: 1. 46(9H, $), 1. 61-2. 29(10H, m),

3.33(1H, dd, J=6. 2, 6. 2Hz) , 4. 06- 4. 29(2H, m) Mb: 227(M+tH ) + 52-17

Vb: 394( M-Hyd 20Prepas ati on 53 The conpound i n Prepar at iPan/IB30d3 26827
53-4 shown in the 5 follow ng table was produced using the
correspondi ng starting conpound according to the nethod simlar to

t hat described in Exanple 16. Table 69 Pr Structure Pr Structure
53-1 Ns C HD53-2 HCH3--- HNcis/trans mix .", N53-3 \\11 53-4

e TSR S PR M R |
a Sdlutiogiggo é&élgpﬁpif?fé?éﬂgf5959h2i53p%~]dgcane]—5'—yl
carbamate (40 mg).
The compoundé in Preparations 27-1 to 27-3 shown in the
5 foliowiﬁgtablewérebrodﬁcedusingthecorresEondingstarting
compounds accorging to the metﬁod similar to that described

" in Preparation 27.

¥

Table 37 _
Pr Structure Data Pr " Structure Data
MS : ‘MS:
=27 332 455
CH, {M+Na) + (M+H) +
TieH,
. . 3 ’ .
1 . . ) . H
Ot Ny
- | . ) ’ Ny ]/ MS -
O‘N P NH MS: r u H :
27-2 O N 436 [ 27-3 -‘ 374
/@F © (M+H) + | [ | (M+H) +
e e
cis or trans unknown

Preparation 28

10 . To a concentrated sulfuric acid (1#5 ml) was addeﬁ 70%
nitric acid (20 ml) dropwise under ice cooling, and
Z-édamantamine hydrochloride (25 g) was added slowly at 10°C
or less. The mixture was warmed to ambient tempgrature and

stirred for 2 hours. The reaction solution was poured into
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pyri di ne-5-y1)-N-nmet hyl-1, 3/ 44- oxadi azol e- 2- carboxam de (18 ng) in
1-nmet hyl- 2-pyrrolidone (0.18 m ) were added N, Ndi butyl -|-but aneam ne
(0.046 mM)wandoGdrs6 13, 3R 4R, 5S5) - 47am noedamant an- | - olpctrddzd06/593327
under anbient tenperature. 10 The m xture was heated i mediately .to
150C and stirred for 2 hours. After the di sappearance of the starting
compound was ascertained, the residue was purified by silica gel

col umm chr omat ogr aphy (chl orof orm nmet hanol 97:3 to 85:15) to obtain
cis-5-14-1[ (1R 2R, 33, 5s) - 5- hYdr.oxyadamant an- 2-¥I m n%-é}H. 15

- pyrrol of 258 BESFrr dRREe- 515 TR 7P DeBTRALRETT d7bife- 9L aqueous

car boxam de (,19.8 as a white solid, lle 2 To . '
o (35 R sy R, By F ot 954 Y1 REBER Lorme he R fom H st
nmg) were added a _sol ution_ of 4-ch|oraq- %O " - 2nhvd

1H pyrrol o2, 8¥BRPyFi 4P RREB- 1D SOIR GE%¢ 397 hg§ Fwer anhydrous

1- met hyl 2- l.id .6 M), -tri h i 0. 056 d di
Lo e 5 Rerei bR e il wolae R PEE By e e S5t b 80533 U

. After the reaction.m xture was .| eft ool, to the reaction -104-

i xtur® weps a0 da R R R o i e (0950 i ). and warer (0.1 m).
and the reacti 'E?(ture was di ssol ved. The reaction m xture was
directly pﬁiﬁgediap%' preparative HPLC (10nmM NHAHC3 —+ NI-13 (pH =~

9,2): CH3CN - 9&r2 t0|30:70).SThectartd ve fragti on 5 wddtoncentr at ¢d'
and dried [fo hardnesy to obtain d- Np{ [ (1I$ 2R 55 -6, .
6- di met hyl|bi cyclo [ 3. 1. Itk:zg@ﬂll fnathyl Ha mno).-1Hpyrrolo |2,
3-b] pyridi ne- 38car bgxani de ~ 5 ng) as a ?.soMfdlé I*e 3 10To
(475 0] pyrrokof 2 S biloyri-di AE ST T e 4 darboxy—t-atet 40
ng) in rretﬁgggg:ﬁa(._g%g g%) and di oxane (0.4 m) Was added 1M aqueous
sodi um hy T X ), and the suspension was re'fluxed for 2
hours . The. reacti | At i -¢oal ' ture,
he. pH uas ad] ot Ba TS 8 oh (R IM Saaue o bt e DL
buf fer solyt hon; hapdy i he-&.eachion jSAHULL PR 1852 eYaPasalied ender
reduced pressuré. The obtained solid waS collected by filtration and
washegdow th WaLET 20 0H4 ahd), triisopropylsilyl chloride (52 ul),

4- ( 2- oxo- 3, 6-di hydr oi m dazo[ 4, 5-d] pyrr or-o[ 2, % b] 20

pyri di ne- kdHhyh kadamens gR-gkd ar, o ki€ h @€ E8r 371 4@) (0-.Bxam! @ad

4- (2-0xo0- 3, 6-di hydroi m dazo[ 4, 5-d] pyrrol o[ 2, 3- b] )

pyri di ne- k2HyeMl }adagsind o -tengaiaxyki €ocach dhé®bs NYrheasesuspemded
in N, Ndinethyl formamde (1 m). To the suspension 25 Were added

am noacet @riltutiba Wyl otht &d iwdeh(skhyIdcet 520 m1) and poured into

1- hydr oxybenzotriazole (28 ng), diisopropylethylamne (62111), and

1- et hyl - 3s@3udtzreBhyfaed e ¥aily hyarbadhtatrbendysr pchindni.deTfd1l ng)
successively, and the m xture was stirred overni ght at anbient

t enpet at ur@ xtheet hes reactdared wiahuet byl weret adddd Semnby | twe etiates ,and
water, an the organic- |ayer was extracted. The organic | ayer was
washed wi tahdsaher akedadr iwes wirdled! eneh begnesi20nmslil f atreedander
evapor at ed under reduced pressure. The residue was purified by silica
gel col umantiyteras agr@apdsiurckhbfater mmetthahekedt o Thlet AL ht #8te was

N- (cyanonet hyl ) - 4- ( 2- oxo- 3, 6- di hydroi M dazi p[ 4, 5-d] pyrrol o

[ 2, 3- b] pyrdotiiceet &Rl - y Dhed arantaa-was pulyé £ aat dey (s33 igg) ge Examipima 5
To a solution of 3-nethyl benzoic acid (22.4 ng) .in

14met hy 1- 2hpymebbodepiy ( On-Branssreehyddedetiaf ¢ B- exostB-ails ethyl

azabi cycl o[ 3. 2. 1] oct - 3-y1) am no] - 1H pyrrol o[ 2, 3- b] pyri di ne

- 5- cakboxdnmiidé-e42.(Br hgjomrebyl-divigrlovyyénzdbhyl hzvl @y (12223 2ng)l.
Furthernmore, 1M 1-ethyl-3-(3-dinmethyl ami nopropyl)- :

car bodi i mhggtylméthybl 2mpye yolH-dorracdelldt Bohl pPr 22B5erd- was, added,

and the m xture was stirred for 4 hours at 50C. After 20 'being
carboxylate (76 mg) as a pale brown solid.

) Q)

N
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20 ny) under anbient tenperature. The m xture was i nmedi ately war nmed
to 50C and stirred for 0.5 hour. After the di sappearance of the
starting owopaundawms ascertai ned, the residue was puriPCrge20be/3265271 ca
gel col um chr omat ogr aphy (chloroforntnethanol = 96:4 to 87:13) to
obtain cis-.

25(15, 3R, 4R, 5S) - 4- 1[ 5- (5- {[ 4- (2-hydr oxyet hyl ). plpera2|n | -yl] -107-
carbonyl) -1, 2, 4- oxadi azol e-3-y1) - 1H pyrr 0l O[ 2, 3- b] pyri di ne-4-yl | am no
| adamant an- 1 - ol (22T#¥g))3%s a yellowi sh white solid. FExanple 8- 5To
a sol utiorf of pethylfam ne. hydrggyudyuﬁ@e (4.7 ng)|[in Data
l-rrethyl-z-ﬁe\'rro!:ﬂ"ne (0—3 |||} wer-e—added CLIIyI et+s=5 (4- [ (1 ,
2R, 3S, 59) -5- hydrcxyadanantan ZH N, am nOLl- 1H-pyrrolo [ 2,

3- b] pyri dijne-5-y1) -1, 2, 4-oxadi |l et 5arbOxylate-(14.8 ng) and

di i sopropyl am ne (0./0183 nt) xture was 10_s d for 6
' action solﬂ?r%%éﬂg§{dlre(tly

hours at 90C. Ater belng

purified-Qy preparat|i ve HP :Ab NHAHCO3+ NH3 (pH = 9.2
: CH3CN = 90: 10 to 2080). £ fraction was concentrated and
dried to hardness tg obtaln 5L (4-_{ [ (2r, 5s) S
- 5- hydr oxyadanant an- 2- gl] antno -1FprrroIo 15[2 3-b]pyridine-5-y1)
-N-nethyIPIEPEranleﬁaﬂ azol e' - 3- Carboxantde (6. 74 ng) as a solid.
Exanple 9 To a solution of CIS 5- [ (1R 2R, 38, 5s

hydr oxyadanant afio 22 ya91 Wi b P£1 A4~ |1P6Po et Jb'jlﬁﬂ/rgydﬁrﬁéoéz 3758 yi)-
-N-piperidine-41-yl1-1/ 2, 4-oxadi zole car box e; d| ydroc ride
(20 My) r@ypﬁléeﬁytfl A%Hgp 1B uNdBnelt‘@t‘é% E‘?’Sm‘t‘/%lrcge ég weglield

N- et hyl - N—|sopropylpropan 2-anm.n and ac t|c nh dH
(0. 043A1) a@fdek! %W%r‘%&"&g ‘éﬂg tﬁ‘)étrﬁo??ﬂ % %strliérreg“?f or
1 hour. The residue was purjfied

25..si | |
chromai ogF A EER e dFoPh 1 fandt hafdg' 1'T%afg%acco g8 ph op s
(()[(?'ang 35 ggﬁféﬁﬁ%ﬁdéﬁ%ﬁ% LY Ffa f g £ pd S9oest again in

2,3-b di 5- Y 2 di | _
5e||om}EKrl |3§ SHFI% 1% aﬁéﬁbkﬁzo %aétlgﬁf§5yﬁyyd%ewg; §qmy as a

1- (5-am d t q B
L (5 e s o U P beorse s 10
addedég' chl.bropethane- methangl.2nd, sAbUIAlAT LagUSOLS; SPHLS hours

hydr o ncdrbonat e, -and the organic |l ayer was extracted. 10

organi ¢ | ayer, was, drig eRAEh étﬂ%é&h&%ee@fgtqetbttsfect3oTxh§)

filtrate was evaporate re uced pressure, resi due was

suspended . dicgi: eﬂnaggaagsr(e?d 40 oat@dcbl S5BYbaS addiind)

andpr opanoy ori e (4 M) were ad he m xture was stirred

over ni ght b@q@%ﬂ%@rbtﬁg@@%ﬂ a-l:tlalebrﬂi5e reacGilion eakWd1n iWasvas

purified i ca gel colum chromat ography (chl orof orm net hanol)

to obtain gepydrated with anhydrous magnesium sulfate and evaporated
N-[ 4- (2- 0x03,76- dlhydr0|n1dazo[4 574] pyrrol o[ 2, 3-b] pyridine-1(2H.)-yl)

adamantan-|s4dd meeﬁeeanbgesé.zrérg) ThEX28Bk eud wa2Qla idisal byi enl bEa
cis-4-{[ (1R 2R 3S,5s) - 5-

hydr oxyadag@nt gy chaginaebg Asbipy 1 (104 1e]xnd) blpYebdh ie- 5-ciershmaA i ¢
acid (30 ng) in N, N-dlnethyl?ornanide (0.21 mM) were added

N, N' - car boguilh i1 @339kepta8gy Bs 1oy 1 g 1o (2, 3-blpyridine
d|nethylantne/nethanolsolutlon (0.183ml) succeSS|ver under 25

-anbi ent t enpey @U@ aThe18kXéus et Wassiddamed iguidmbi ent 7109-
tenperature for 18 hours. Water was added to the reaction sol ution,
and the reaction sol ution was filtered. The solid residue was washed
with water and dried. The residue was .purified by thin-layer silica
gel colum chronat ogr aphy 5(ch|oroforn1 met hanol = 10:1) to obtain .
met hyl . cis-4- .
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carboxylic acid (45 ng), .acetam de oxinme (25.5 ng), and

1- hydr oxybenzotriazole (27.9 nmg) in N, N-dinethylformamde (1.08 m)
wer e addedwiri@idydigam ne (0.077 m) and N-[3- PCT/IP2006/326327
(di met Hyl am no) propyl | - N - et hyl tarbodi i m de hydrochl oride 5(39.5 ng).
The M xture was stirred.for. 2 hours at 60C. The reaction sol ution was
diluted with chl orof orm and ethanol, waShed with saturated brine,
dried over anhydrous sodiumsulfate, and:filteted. The filtrate was
evapor at ed uhalere r&duced pressure. The resi due was purlfled by S|I|ca
gel 10 col pmn nFOWBIOQTaphy_éCHH?rUIUrﬂlﬂE[naHOI) [ODO tain ret

(12) -N .- [ th( (| (IR oR“3EEWS 5 hy

anino)-lkkpyrrolo [2, 3- 13] pyrlaﬁn%HS y1l) cjarbonyl] oxy}
et hani m dam de (38.9 ny) ag Seowdler . Exjanple 14 15To a sol ufion
of cis-4-{] (1R 2R 33, 55)75% damantjan- 2-yl |

am no}-1H pyrraéPto[ 2, 3- b]p . : r
N,N—dinetREIfornanide -(0.9nL)> ~ added N, N - carbonyl diimdaz¢le

'r

(83 nmg)/ et-hyl - N-ifsopr apy! pr opan (0.018 nml), and carbonic’
20 acid-gupgnidine (1:2) (82.5 ng) successively under anbient
tenperature. Furthernore, after I-nethyl-2-pyrrolidone (0.3 nl) was
added, thé&mpntameoma§llnnedlately war med to 60C and stirred for

5hour s. The m xture was evaporated under reduced pressure and. dried.
The residye wasTherdédnimingys bastremzg athons| el tof Plca delwnedh uhe
chromat ography (chloroform.-111- WO 2007/ 077949PCT/ JP2006/ 326327
met hanol £cd:loping wiitls werd prduceld aginardchgderrypending starting
{[ (1R 2R 33, 5s)-5- hydroxyadanantan 2-Yl ] am nol -

1H pyr Bol G{OE,PCQUD}ipyW@W@l‘BJ der hOranedeoq 18imi Iny) tas thayedeamiided
white solid. 5 Exanple 15 To a sol ution of.

ci st4-{[ (R ZrazBlss}ds.

hydr oxyadamant an- 2-yl ] ani no) - 14 pyrrol o[ 2, 3- b] pyri di ne- 5-

car boxyl i caépBt80%d) inl - Methyl-2-pyrrolidone (0.8ml) were . added
(0-(7-azabepzot|ri az@kuttyiy- 1, L Da3a 1P trt r gnetduitustarieum| Data

LA L

hexaf | uorpphositate)—(HATY)—(I39g); .
N- et hyl - N-i soprlopyl.-pr opane- 2- ain ne (0.&7 n1),-a§?

Ay dr azi ne

car boxam |de hycro-hlorlde (32. Yiwgssucfessi vgl yan Rient MS:
t enper at ufr was siir fpry3 hdqurs'a ajor &nt 087

X uLe 5 24l
tenperaturg %c th\me c' -~§@JJtionmer=adbedethylg§§t

anddi i sopropyl gt her, andtfeni xt iir@nw&sfi ]t erred. sobi deir gsidtid) was

washed wifth ethyl acetate=diisppropyl PEther end ed to ohtain
cis-2-[ (A (J(LR:2R 38 5g)-5.

hydroxyad%nan%%th XIL nlno) 1H pYrrol o[, 3-b] pyri di ne-5-Y1

)carbonyl}h§§¥airﬁeeafgoxanlde (90 ng) as a yel.l owrsh white-20solid.

Ex le 16 b
anpl e S e o DY AL ALY B 2 )

pyridine-1(2H) - yITadanantan | -'carboxam S susp

N Ndhﬁemg? %&'EEEE“ gebﬁﬂsh alnleagﬂ 3§géol;lm§t$£ G 8L Ppodade Rl 4l 2! ne

(37 my) Gnde e m xt ure was st r'r ed

at ambi enty Leapak at WE e, f or J‘Q«‘ért%r OT?SH@P r\%?sCts'tQ'}rﬁgl ﬁfc'é’

added sat urated aqueous sodi um hy gencar onate e o talned

sol i d was Lol ect ed, o i [ HikOce WD dNdd) WaleChnRRdnEd W ea1c

acetate to obtain 2- 0X0- 3 i hydroi m dazo[ 4, 5-d]pyrrolof 2,

3-b] pyridi ?LEDW ¥L) £ EL SARNLANY |i-GRERORE LRI 84S0 SWpepranpl e 17 '
To a sol utl ?4 {[(2r,5s)-5-hydroxyadanmant an- 2- .

yl I am no) '41J?;lhﬁ¥> BQbQﬁgtﬁyplﬂy-rdﬂﬂﬂoﬁ?V@—b% Byf1axadi pzoi® o0
- 3-car boxam de (30 In tettHhydrofuran m ) were adde

pyridine (37 pl) and trifluoroacetic anhydride (64 pl) under ice
cooling, and the reaction solution was stirred under anbient
tenperature for 30 minutes. Water was added to the reaction solution,
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Exanple 20 To a solution of 4-{ [(2r, 5s) -5-hydroxyadamantan-2-yl]
am no}LN- (tetrahydro-2H pyran-2-yloxy) -1Hmrrolo [2, 3-D]
pyri di ne- Swoaniraan® de (35My) in ethanol (0.525 nl) wagciddayeB263201
hydrochl ori ¢ aci d/ et hanol solution (0.205 m) under anbient
tenperature. The reaction solution was stirred under anbient
tenperature for 2 hours. To the reaction solution was added et hyl
acetate, and the precipitate was collected by filtration to obtain
N- hydr oxy-T4b\@r 48s) - 5-. hydroxyadanantan 2- 10

yflam nol-I8-pyrrolof 2, 3 b]@yfﬁéuggéEicarboxanlde hygggghlorlde (18
ng) as a white—sol-d—ExaiMple—21 Fo—a—sout+on—of
3-([(triisopropyIS|I.yl)oxy]ne
bi cycl o[ 2. 2. 1] Rept - 2 y1] - 3,HC
[ 2, 3-b] pyrj dine-2(1H)-one (45 mg) 1 n tetrahydrofuran (-0.15 m) was
added 111 tetrabutylpmmoni unfl ubr e/ t et rahydr of uran sol ution (297
pl), and -the m xture was stirred overnlght at . anbient tenperature:
The react iknepeglaticdn3vas evaporated 'under reduced pressure. The
resi due was purified bgWS|I|ca 20 gel _col um chronato%raPhy (ethyl
acet at e: net hanoﬂ'p posg T'al‘.qp of benzyl Tel-[ (1R, 25,35,5

1- 0- (hydr oxynet hyl ) bi cycl o[ 2. 2. 1] hept - 2-y11- 3,

di hydr oi mifderspaagamnanpyr ot vt bCaramaie dPna- @{]ﬂ% Wﬁ%?a“6i4(ésdﬁﬁ)as
a white salid. To a sol ution .of .
rel- 4-P[ ( IR2RAIFGISEYt Ry fafBNEHE RN 2(5;9|9] 4&F hofL- 11|+‘9”25and the
pyrrol o[ 2, 3- bl pyri di ne- 5- carbohydrazi de in 1-

pyrrol i doﬁ‘é“{tllrﬁl yaferEinaaed 19s %tWrO&ePhBFBPﬁﬁ%/%r? 3‘%:?) ‘_i"id?l)eratnd

p-tol uene sul fonic. aci.d nohYdr at stirrin t (
for 30m nUtSRPETALIEEh Prn?tmﬁﬁ?ﬁlna 53468? 3fiﬂﬁiuﬁ'98lSengoguV?onlc
aci d nonohydrat e wer e_.add 5 After th irred
at 120C f dreMRY S S‘i’ditg Erg%ﬁtéefetak(’:‘?l%ﬁ[tsrcﬁt&t "6 ﬁ/agc%} Fac egﬁaﬁd% 20%
chl or of or mi et hanol .* sol u% gnd‘yeﬁ gh sagyr@ted agueous
sodi um bi &t @reS?Hée %a% SRy wa d’ dver magnesi um
sulfatﬁ and f||tered Ihe fi gtéate was evaporated under reduced
press& e. 3 gL de® maé pur %led by silica gel chranmatography
(chlorof orm mst ?‘ﬁg gngjoq_lf tgﬁ bl argltgoﬁﬁ f‘ﬁlft% 343'—11 shown in the

([ 1- (di et hoxyne oxazol e pyZr ol o

P S e, %%%%%%%@%@*g% A Bl g0 sariin
1502,3 bl p a/cyr#%pdarhmx a&g?am?t@&wyerﬁhbdoglmpamo tRs2RkE c22bed

The cis-tran Sure o cyanonet hyl ) - 4- (2- 0x0-

3, 6-di hydrgp fgﬁgf%kQOﬁ dkpyrrol o 2, 3-b] Pyri di ne- 1(2H) -

yI)adanantan ar boxyl ate was separated by HPLC (aqueous 20
( NH4) HGOB- aqueous fggggug@ (pH = 0. 2) acetonltrlle) to obtain a

drjoi m dazp[ 4, 5- gppysr oit+0) 45

fractlon ((—r—havAgapeak—wth—aphort—etent tT e dnu anot her
fraction (|15 haV|%H”a“$é§ﬁ with all &g retentléﬁfﬁlﬁﬁ ®Exanpl e |23
WO 2007/0'7949PCT/JP2006/326327 NH,

4- (Adamantfan-| 4yl am no) - 1H pyrrol o[ 2, B- b] pyy i di ne- 5- carqjﬂ li ¢ aciid
(17 ng) ard trilet hyl am ,pl ) wer g dissolvegé§n dIO""r'(O 5 ni|).
To the. m Xt grze |was adde phenyl phosplsarygl | azi d8 pl) at
120C under| stinring. He ™M x§ghe Was ptirred at the eratune
for 2 hourls and. cool ed.to anbi ent tenperatufe. ﬂ!@t%@ﬁ'ﬁeﬁ@ﬁng@ id"
was colledted Ry filtration and washefl with| abetCisertranscunksiowst ai n
(adamant an=1=y1)=-3,6-di nydroi mi dazo[ 4, 5/d] pyrr ol o

[ 2, 3-bl pyridine-2(1H) -one (11 ng). 10 Exanple 24 To a m xture
of 5, 6-di am no-4-{cis-5-hydroxyl-2- '

adamant yl ] ami no) - N- net hyl ni coti nami de (9 ng) and triethyl

orthof Omate (0.15 m ) was added concentrated hydrochloric acid (5.

=78-



10 obtain

i sopropyl-rel-7-{[ (1R 2R, 38, 5S) 75: hydr oxyadamant an2-yl ] am no) . -3Him
dazol[ 4, 5- bivpyxidirhas 6- car boxyl ate (45 ng) as a white sqldrgp2doysdzple
27 To a soluti-on of 9- [ (5-hydroxyadamantan-2-yl) 15 am no]
-1H-pyrrolo [2, 3-b] pyridine75-carbonitrile (100 ng) in nethanol (3
m ) ‘'were added hydroxyl am ne' hydrochl oride (34 ng) and Sodi um .

hydr ogencar bonate (E. 32 ng), and the reaction solution was stirred at
90C for 18 febié&s43 Tdmntrdbacti on sol uti on was concentrated under

reduced presgure,and %ué(g_u%gm due wasP?ur fied D¥t§%¢#d]:£ggel

col um chioms nfrnphy_\ orof orm nmet Hano 100:-0 to
obtain N {hydroxy-4- ( [ (2r, 5s ) -hydr oxyaHamant an- 2-y L NO
-1Hpyrrol 0 [2, 3-Db]pyridine-5-carboxyijm dam de (32 ng) white
solid and|to obtlain N -h W':'a4-{ [ (s, 5r) - hydr oxyada 25
2-yl]am np)33=4pyrrol o b] pyri di nd- 83car boxyi rmaﬁﬁﬁ -119- (j35

ng) as a Wwhite golid. "Bxanple @8 A soljution of
rel -(12)-NT-¢[(4- ([ (1R 2R, 35, 55) - diastereomer of 33-11
5- hydr oxyadanant/an- 2- yl ] ani nol- 1H pyr rlol of 2, - bICIYeTi tENS-Wikngwn

yl ) car bonyl ] oxyllet hani m dam de (16.2 rg) in N, Ndi nefhyl for mam de (0.4 o

m.) was stirred|at 160_8@3 or 3 hours, |[then stirred gt? 165 C for '1
hour. The|rgactilon mi Xt diluted yith ethyl ac eyyvashed
wi th 10% $odi um|chrol i de eOls sol utli on, water (thr I'nes), and

brine, dried over . 10 negHyesium sulfgte, fi|tered anpg evaporated jin
vacuo.. Th¢ residue was purified by silfica gel colum 'chromat ography

(chl or of of m net hanol , 15; to give ril-(15, BR, 48; 58 s

{[5- (3- nef r1%31;61,2,4-ox5 5 7y1) - 13- 1zpyrfol o[ 2, 3 Kigd.

i n-4-yl]ammo)adanmant an- Q .0 ng) {a5 a ofange cr als.? 15
D

Exanpl e 2 To a sig ution of rgl-4-1[ (1R 2R, 38irams - 5-
hydr.oxyadamant an- 2- yf I am nol - L1- I- pyr qol o[ Z, B- b] pyr i di ne- 5- N

. car bohydfazi de|in 1-H%thyl -2-pyrrolidqone (1|m) were ad rHF,eth
orthoformate (340 pl) &nd p-tol uehe syl fonic aciggpzo no rate (
ng). Afte m xture irred at |1 for moﬂ Evt\ triethy
orthof(')rmatstejl%szlo M) a{r%@'ﬁq"ﬁene Sl|f§gﬁ?c acid no h&dr%te (5.6
nmg) were added. |After thegigi xture was|stirref atdidst@feohmsr 433 nutles,
t he react|on solluti on was extracted with 20% chldis of wamd umbaicwanol
sol uti on R5-andf{washed—wth—saturatedragueoup—sodiumbicarbonate—The

7120- organic lfayer was dried over.nggnesi um sul fat_eﬁf‘w tered.

The filtrate was concentreted under rdduced pressure. resi due

was, purifiLed by silicalg amat og - (£hl or of g t hanol ) tjo
obtain re -5?1%8:,& 4R, 53) 2 EEEE : N//Lﬁ 0

54-{[ 1- (df et hoxynet hyl )ci&itrads fid- oxazql e- 2- yi) - I AVELALPof 33-3
[ 2, 3-b] pyri di ne{4-yl i am no) adamant an- }- ol (ZBHQLBinﬁhQUHQ bRhN
rel-(1s,3R 4R 53)-4-{[5-(1 3 4-oxazold-2-y1):

1H pyrrol o[ 2, 3- 13] pyri di ne- 4-yl ] am no) adamant an-1-ol (70 ng). 10
Exanpl e 30 To a solution of N -hydroxy-4-{[(2r,5s)-5-
hydr oxyadamant an- 2- yl ] am nol- 1H pyrrol o[ 2, 3- b] pyri di ne- 5-

: car boxi m dam de (45 ng) in dichloronethane (0.45 nm) were added
pyridine (32 id) and acetic anhydride (19 pl). The 15 reaction
solution was stirred under anbient tenperature for 2 hours. To the
reaction solution were further added pyridine (32 pl) and acetic
anhydride (19 M), and the reaction solution was stirred at 60C for 2
hours. To the reaction solution was further added pyridine (0.5 m),
and tthe m xture was stirred 20 at 90C for 16 hours. The reaction
solution was extracted with ' chlorof ormand washed with water. The
organi c |l ayer was dried over magnesiumsulfate and filtered. The
filtrate was concentrated under reduced pressure. The Tesidue' was
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(chl orof orm nmet hanol - 12:1) to obtain cis-N{1-

[ (1R 2R, 38, 5s) - 5- hydr oxyadamant an- 2-y11-1, 6- 10

di hydr opyrapabefid7949 d] pyrrol o[ 2, 3- b] pyri di ne- 3-yl | - NH2-PCT/JP2006/326327
met hoxyet hy. f| et hanedi ami de (18.1 ng) as a yellow.sh white-solid.
Exanple 33 To .a solution of 3-(4-chloro-1H pyrrolo[2,3-b) 15
pyridi ne-5-y1)-N-nethyl-1, 2, 4- oxadi azol e- 5- carboxam de(14.2 ng) in
1-met hyl - 2-pyrrolidone (1Y.142 m) were added

N, N- di but y1- 1- bufakari4fe (0.0487 nl) and cis-(18, 3R, 4R, 58) -

4- am noadamant aff-Br ol [B&t& ny). ThEPmi xt uPetwaas stirred for 100

m nut es usi ng a [fAcr owaNg: Teho4in by3tem| ¥5:200QM+tek . 20 being
cool ed, the readtidz sphysit1oh(Mu 1d] 2cd | yMeuPBRiMHHbY pbreparati ve.
HPLC syst em ( 10riM3NM44HODS: X8 NEARHH)gH| 3365 2Y MBRABRIM+BET 5 t 0 20: 80) .
Theacti vefracti ddascohtient FafMtHlach3ath ¢MS: AP {M+H) F1R 2R 38, 5s)

- 5- hydr oxyadanart3arB2- y1$: 196 (MtH)h hadr fo, FHuE 4 pyrrol of 2,
3-b] %yrl dlyne 3- B340 [ ¥8: 9 H@Mﬁd&r u&?iﬁiﬁhﬁ)?pgs a SE)l id.
7123- WO 2007/077949? /. JP2006/ 326327 Exanple 34 To a
suspensi oﬁ@i—ﬁﬁlﬂ-r—éa s) - 5- hydr oxyadanant an- 2-

yl | ani no) - 1H pyr ‘%“215§372%p¥ﬂ| 4 di ne-5-car. bg’&“% §4£§0sﬂm)é1 gﬂ the

tol uene (0.6 m carbazi de

trifluoroacetic." aci 0.15 i {d g rile
for 6 .hours ell‘f"d’lf’ﬁe% ﬁ‘?‘é%#du Sg?'gam eggfﬂ%eﬁlcaigaaz?%le&
(35.5 - ) andtrlfluoroa i i X gggy@@d
stirre %‘@6“1“8‘? B1° %our s‘J’1 %%th%e&%%%gd@ Tlo%elg‘lttgg‘rﬁgam e (17.8 my)
was added R eLemz_ytture was 10 stirred at 90C for 48 hours .The
reaction st} g Slﬁ' was al kal i fied.with saturated aqueous :

sodi um hydr ogencar b%Eate and extracted with ethyl acet ate The

organi c Ia.yer_\o.as washed-wth—wat-er—antd—sgturated—brine—dried_ovet

anhydr ous | sBdi Um s@ItracEYTand eVapBPtl ed uRBer| rSFRSE S elssBit2 The
residue 15 was [purifigd Dy silicd gel coljum chf om}a} ogr aphyj.

(chl or of o m netlhapgl bt ai n MS: - 3 : MS:
(1s, 4t) - 41 %[45 (|5- af N®*~34+? hi adi azzc%le-2-gll)_zll—l-p§(i%d[2i537mquri dj

ne- 47 yllamno)adamanta-ll | (8./3 ngy) ag a vthte solfl & Exanple 4{35

20To a solution of ethyl 5-[H4a(2-lodb™8)8-ldi hydr i mi da%b (M¥H) +
[ 2, 3-b] pyfiding-1(2H) -yl ) adanment gn- 1- Y1]-11,2 4-pxadiazol e3-carboxylat
e (30 ng) |in tatrghydrofuran (1 m) was ded 'I'ithium al um num

hydri de (10 ng) UE ice cooling, ahdt m xture was stirred for 1
hour at .anhjent| t atur 0 tlhe 28 repaction sol ution was added 1M
aqueous sodi umjhydro |- .O'?'F@ﬂ n} re was stirred for 30

m nut es aff anbijent té&nperatur and(@xf1 ed with chloroform . The
organi c | ayer was dried-over rmagHesi-um-sul fate -and filtered,; and the
filtrate Was concent rat ed under reduced pressure. The resi due was
purified 5—5%3—#6—&—96 col um chronat ogr aphy (chl or of or m net hanol )

to obtain 1-(5- (IS éhéd%%w};tgylgf[%% - Qxaghh 3z L?H5p¥££olo[2 3-b]

adanant an- 2- y11 rolmazo d] pyrrdof 2,

b] pyri CH D P iddaone 43 -Agh, 4 o%?@%&éﬁs é&l’:%@ﬁ%ut(ega A&) in

4- 1[( roxya nt ah-

am no) - 1ng;g]9 § %O@Pyﬁ Qe Qﬁrehﬂmadg lsediarz HEQ:)rdﬂcfét haneb

(0.5 m) Werea |umon carboh (30 ng) and

hydrochl Or a%'ngl J@@thf@] WJ19R 168 Wa a1k} i r TBE atesgtd Q@rslplh%hh:@n

was sti rre urs under hydrogen 15 atnosphere at 60C. The

catal yst. dgéajc:ttqrcn%dséﬂ\’ilgplc%t?'datseco@"ﬂgd;@@ 44d,t hage1mas ereeatLat ed

unde'r reduced pressure‘to obtain (1s,4

([5-(am no Jj'y@ LR rt%' QL:%d%f ]th@%d)ﬂhfﬁm The mixture was
4-yliam no?g%larr%nsfan 1-ol tri hYdrgchI oride (37 ng) as a white solid.

20 Exaf@l eo37racddh @180l 4tdi9r ek df (dnbirb2or®Sindmethanol (4:1) and
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5 mM), and the m xture was stirred at 200C using a m crowave reaction
system for 2 hours. After the reaction solution was cool ed, water Ws
added to twe neactuon sol ution, and the m xture was extpcaQbsds/ i
chl oroform The organic |ayer was dried over nagnesi um sul fate and
filtered. The filtrate was 10 concentrated under reduced pressure.
The residue was purified by silica gel colum chromat ography
(chloroforn1nethanol) to obtain

1- (5-bronmoad

(327 pyRROEL S Bebst o sd%%éoc: VL0808 3 o g o Siey &
2R, 53 4
Zuif’]e oot o Facs, pho bt iR VAR B Alike wase cpBESREFRHRY &

m Xt ure of toluen

thyl f (1.5 nm)
wer e adde&“§85lﬁ 3§?aepfﬁ%%”§bf°aﬁgt9rle?ﬁy?%nlgggﬁthgéhlorlde (223
, dth t h To th
reactlgz ﬁFﬁ?&?é &g aﬁ@ﬁdﬁééa'uﬁ%g ?dg ?%ggg& qugfan?ne ?

hydrocglor% 44g and the nmixture was stlrred at 1OOC for 3.5
hours. > Thé %echl h solutlon was diluted with a mxture sol vent of

dlchloronetE% E ng%hanol (= 10:1), and the organic, |layer was 25
separ at ed. wat-er—-ayer—was—extracted wth-#27—a
m xt ure sl ven®r of dlchloroﬁﬁﬂhaﬁ@renethanol (= 10:1)Dak2ee tines
The obtai ned organi ¢ Tayers conbi ned, dfied over. anhydr ous
sodium sulffate, andifiltereg filtrate was concentrated under
reduced prlessus®. The resid rified 5 by pMépatatitvd TLC
(di chl or onet hane: 't hanol - 1 i
rel - (133—rR,58) 4115 (2'=_lrl.ct 0165)/1)-1 }Jy]IUIU

[2 3 b]py?fgkgggglgh]§glno)adanantan | -ol (35 ng) -as a solid. Exanple

an-2-yl)am ne] - 1H pyrrol o

[2,3 b)pyr|d|netSngypqﬁgp]@eRggzsng)smerg)a§dgqﬂgqnmhe@e cyanhydrin
(250 pl) and triethylanine (56 pl), and the-mixture was stirred for

20 m nut e%ﬂé%'omgné N Cs w\@yﬁgcq%q@ an1SYStem | @écAROC 5 Thy reaction
sol ution was cool ed and purified by. 15 silica gel colum _

chromap ogr-aphymbel! o104 afgn ABS haing o)1.ve Bhen obs el 18 oragkhond Vsl ) -
concentrated under' reduced pressure, and water was added. The

obt ai ned seld #a¥&s (a0bImeOt efaby-{odirial hondmoroblyairate (516 mg) was

4- 1] 5-( 2- cyanoethoxY)adanantan 2-

yl ] ami no) -akideyr Bl Of 12e InitpYe daBesbi casdoxardode €46 aghoud. Branpl e
42 To a solution of.-4-((5-[5-(trichloronmethyl)-1,2,4-

oxadi azol eedcyibnlébpyrircl ap2, Svagqdtied nedéryﬁédunemopradauamxanxi ol
(80 mg) in 1-methyl-2-pyirolidinone (1.6 m) was added

et hyl anm ne/ametrbandl agoéots asodiZin0Mydrbgénoh ybomates w2 iaskledool Ting.
The reaction solution was stirred for 5 hours r128- WO

2007/ 087948RCTr&P2AH 632632 dunileh etriyilentetabper dther ergdoi¢ heayer
reaction solution were added ethyl acetate, tetrahydrofuran, and

wat er . Thevarsi wd sired wash evettvaeted biiife ,ad mied orversolgrestivgfsulfate,

ti etrahydrofuran and ethyl acetate, and washed with saturated brine.
The. or ganiands elvaperathas dnded mdncegngresisune sulThet gegnaduki vaer ed.
The filtrate was concentrated under reduced pressure. The residue was
purified ppriifiedabygeliliNE g¢l icod ugel Fheehaiay Rhymhn olye xphs: ethyl
(chl orof orm met hanol = 100:0 to 91:9) to obtain

4- (15- [ 5- (eetelypkedi ho) ot 2id-toxkadivdz dicés-3-gxpadahpyrarstlo

10[ 2, 3- bl pyri di ne-4-yl ) am no) adamant an- 1-ol (50 ng) asa yell ow solid.
Exanpk@ 4%l)carbamate (120 mg).

4-[ (5- Hydr oxyadamant an- 2-yl ) ami no] - 1H py¥r ol o[ 2( 3- b]

pYri di ne- 5- car bBrardaie U0l A eRas 2§ i 880t veld ShAwR 5B &4GebRst 5 N9y

(0.5 M), and the m xture was refluxed for 1.5.hours.- The reaction
table was produced using the corresponding starting compound -

r
I
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To a solution of 2-chloronicotinonitrile (56.7 nmg) and 4- [ (3-ex0)
-8-azabicyclo [ 3 . 2 . 1] oct.+3-ylamno] -1Hpyrrolo [2,

3-b] pyri diwe-2bs7mardboxam de (58.4 ng) in 1-nmethyl-2- pyradaliPrtyedzesy. 6
m) weife added triethylamhe (0.057 m) and . 5 sodiumiodide (3'ng),
and the m xture was stirred for 10 hours at 130C. . After the
reaction mxture was left to coal, 1-nethyl-2-pyrrolidone (0.3 nm).
was added to the reaction m xture, and the reaction m xture was

di ssol ved._. The m xture ' : uti.fi b Eepatative HPLC
systen1(1@ﬁﬁPﬁﬁi olbﬁenﬁgﬂ?%iﬁ§5g¥5?fE?Bkﬁﬁg %%Q% to(%d?QO). The
active friﬁii%n %@8nc9@centrated and dried to hardness to obtain 4-{
[ (3-ex0) &P (@-cyanopyridine-z-yl) -8-azabicyclo[3.2. 1] 'oc t-3-yl]
am no) - 1H pﬁggglgoq.[ 2, 3-b] pyridine-5-Carboxam de' (10.1 ng) as a
solid. ' 15Exanple-47 T selgt+or—of—4—1(3—exo)—=8= '
(5+ani nopyP¥ di ne- BtyeFtur8.- azabi PyEfo |[ 2. 1] ocSLBUGFPLE, Data
am no) - 1 pyrirolo [2, - 3-bl pyridine-5{carboxamde (11 ng) in
met hanol /|di ch e.was aflded agdeous formalin (0.Q22 M), andg

N n cnl t i on ~f A [ {
L A

the mxture \ Ped at aqgg,ent t enpér at ur e .5 hoyys.
Sodi um trji acet ( H de (B0.9 ng)| was further ed, and the

m xture wa36gti 16 hours'28& Jdmdfeh] tenperature. To td7
reaction.sol yti dedsaf ygaped jaqueolis sodi (M+H) +
hydr ogenclgr bgnate, a he mixture wad stirqed f&r 30 minutes '25 gt -
anbi ent tienpdrature déxtractedmﬁth dhl or of or m net hanol . -131- The

extract s doncentrated, and the obtdined yellow oily matter was -
purified Qy thin-layer_silica gel colum chromatography
(chl or of or. 377:1) to obtain

ek e e P S A e 22 Xk B ) -bieyelo

e oS e e ot T SR b B Sabhe 7014 ) BaeTPLe
¥y e HsBYLesh ot 2o PP s ®cuRoKar, s Mige g0y
(0 0050mL ) HECHTABRARAGH " SR RA s e Ay e e he e R B 1 b

for 1 hour %lua%%i ent §§§g§§at %ﬁ%rgkfigtx%&Q%%OH@lﬁQ%#mas cooled

hydrogenca?%onéie was a , an m xture was stirred. The

pr eci Rigt ated i e ookl derasurel | Ak fakteat Log. rupshes vy th

wat er , and 9 6d 1o obtaln , _

4-1[ (3- endg, 't%a(tq%?nhyl B f OMd)8- 32aPE8A%Eh OF 3t €d WA r Freduced

yl | am nol - pyrrol o[ 2, 3-b] pyridine-5-ca'rboxam de (14.1 ng) as a

white solig..20 EXagple A% the amourkOod 0. Wd1GRMRS. To the residue

1-[ (3-ex0)-8-azabi cycl o[ 3. 2. 1] Oct - 3- ' :

yl]-3, 6- d;\{%’déj%ﬁh%d@ﬂfbx%n@t%hgol MR 3ebh Dyt i £d Res2hdshed anen( 12

ng) in N, I met hyl acet aM de (0.4é m ) and N, N-di net hyl f or mam de

(0.24 m) yeore, addedNmehhikoRia2b dsaRl e EaPgaecds aithdves Q015

m) and 6- -r132- chloronicotinonitrile (11.7 ng).. The m xture was

i mediqaf el ¥, heated 4@ 206p8RdL881 in@sk frardubedeuessubbt errd hte

di sappearance of the starting conpound was ascertained, the ,

reaction sglditd,Qn @S a@¥apomnat Behenderhd eduaed epvassubavanted dried.

The solid residue was purified by thin-layer silica gel

col um. chriQp@t Qo arhve(shlaueheran net hadol o= Bat) df 6iokdmé solution,

6f ( 3- ex0) - 3- (2- oxo0- 3, 6-di hydr oi m dazQ 4, 5-d] -

pyrrol of 2, SokdeptaticRevhlet) radycedt pzabsayel anjB d2ikfoce Herdness to

yllnicotinonitrile (5.2 ng) as a yellow sh white solid. 10 Exanple 50

To a sol utéerenf etf)PR, 48) -bicyclo[2.2.1] heptane-2-amine = _

3-(4-1[(2r, 5s) - hydr oxyadamant an- 2-yl j am no) - 1K pyrrol o[ 2, 3- b] pyri di.ne
20 hydrochloride (0.6 g).
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hydride (0.99M tol uene solution) .(0.49m) at 5C. The m xture was
stirred for 2 hours at 5C and further stirred for 3 hours at anbient
t enper at urgo 20@,bMQy r eacti on sdi btion was added 6M aqueRYHrlvus/326327
hydrochloric acid (0.09 nl) at 5C. The m xture 5 was stirred for 0.5
hour at anbient tenperature. . Solid sodi um hydroxide (23.3 ng) and
magnesi um sul fate were added, and the mxture was stirred for 0.5
hour at anbient tenperature. The insoluble matter was renoved by B
Celite filtration and washed with tetrahydrofuran. The filtrate was
evapor ated undeFh@ETERHREI prdsParatifn purh Frafnpyn thentbiring
silica gel colum chromatogr agh (chl orof or m net hanol = 9:%{% to

obtai n ~ 4t@Pdsr va%RIOANEAORT AR AL PSRRI Ho P RREHPPr G ound
23 0] byl 008325 °R Poal deliele, (IS 88 Bnyeldoushaite. solid.
4-1[ ( 2r, 55Q -5-1-i gdr ox;/adamant an- 2-

yl ] ani nolPFEPEYAFSPB[ 27 3- b] pyri di ne- 5- car.bdal dehyde- (20 mg) in .
et hanol (0.6 \%re added pyridine (0.052 m) and

0- net hyl hy r%épx’/fa%, i%fe hydrochloride (32 1 my) —and the mixture 20 was
heat ed for| Br hour Stundeure ef | UxDaga Af Per |bei rmodlueed t o0 [aniaent
t enper at urg;,The Teaction Sof Uti,gn WS evgpor at ed UGer reduggd
pressure, dried, an rified|by thing-layqgr silica gel collum™
chr onat ogr faph) (ﬁl,@]olﬂm met handl #B0-1)| to O'CHa 198.
4- ([ (2r, 58] -51hy %xyadamanta%( - B8 :

1H pyrr ol o2, idine- a]
ng) "as ayel lao 'shnv\@' te solid.. Exanple 54 To acetic acid
(0.8 ni) , tolidine (0.013 m) and para-fornal dehyde
(5.72 mg), and ,ﬁ.ge%g;sd%%rdﬁs&_\%s = h&&ﬁgilf?’ﬁ-?[iﬂé}ﬁto%-%t— 60C. To the

reacti On sol ution

cis-4-1[( - 5= g)i%qq tan: .

am no) - 1&%}#53?%?%&%) gﬁ M I'ne-5- cgr gog;ng%i}eb?%l. }Ohyrgg Elzaltnlogsoc_, and

the mxti gL MaseshLLr MRG0l Okt 2af\ W Sy EE (FEAGS | Oy SO i

was evaporated under reduced pressure, and 10 tol uene and

N- et hyh - N+ QK OpY L PLORED &1 RIS I8! BeAtdSt £ I {313 Higst Uhgewas.

subj ected to azeotropy. The solid residue was purified by NH

thin-1ayer.3hlihgaigehn COLdIML Ghr OfRL 081 @RhyniGahier @har Brt hebdagnol =

10:1) to obtaincis-4-{ [(1R 2R 3S,5s)"'- )

5- 1hydr oxyagaBRet ednfedd thad Be)- 8-Has ok dime-readti®nhyl Xture was

151H pyrrol o[ 2, 3-b] pyri di ne-5- carboxam de (10.8 ng) 'as a- yellow sh

white sol ixgddeBX88Pt #n@Profiradh Qbukl prarf diphosphorus pentasulfide

4-4[ (2r, 5s) - 5- hydr bxyadamant an- 2-yl ] ’

anmi no) - L1H-nyone) ol 2a8t 8 pykindinerfk- w8 boalk dehpden(AQ i enpe 2t ure

tetrahydrofuran (1 m) was added net hyl ' .

(tri phenylfphos pheranyli denesscaddd® toSthagkacatant el ubact,i and the

solution-was stirred at 80C for 16 hours. To the reaction solution

was further addeddiestwd to apgdoxiphesylphosphon smylddenapadamat e (43

ng), and the reaction 25 '"solution was stirred at 90C for 3 hours. To

t he react hgdroz@ba} izonl whs falnitien adsecktmachgd with ethyl acetate.

(triphenyl phosphOranyl i dene)acetate (129 ng), and the reaction :

sol uti on wae stgamiedl aye O0EsfdarieBtotrunsgnddhibum eat fava anal filtecoredias

concentrated under reduced pressure, and the residue was Purified by

silica .gahecdbiunpacdronatograpityrateld ondéor redetdrimotessut@0: OTha

90: 10) to obtain nethyl ' : _

(2E) - 30 ( 4re[stBne583 s Spinyf ied) ddarsditian- @ey 1¢anamad odtdphy

pyrrol o[ 2, 3-b] pyridine-5-yl)acrylate (7 ng) as a yellow solid. 10

Exanpl e 56chloroforionetismiait)i do. obteiis- #ethy 152 -3 isx)0[H- '

hydr oxyadamant an- 2-yl | am nol- 1H pyrrol o[ 2, 3- b] pyri-di ne- 5-
pyrrolo(2,3,b]lpyridine-5-yl}-1,3,4-thiadiazole-2-

M+H) +
hyde 10-pet hyl oxine (11( 13)5

<
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25 'filtratewas concentrated under reduced pressure. The residue WO
2007/ 077949PCT/ JP2006/ 326327 was purified by thin-layer silica gel
col um chrwoatoaraphy (chl orof orm nmet hanol = 10:1) to @atraemiess3(rls;
3R, 4R 5S)-4- (1H pyrrol o[ 2, 3-b] pyri di ne-4-yl am no) adamant an- 1- 01 '
(14.1 ng) -as a yellowish white solid. 5 Exanple 59 To a.solution of
cis-47( ((1B, 2R, 3S,5sH5- hydr oxyadamant an-2-yl]. am no) - 1Hpyrrol o
[2, 3-blpyridine-5- carboxylic acid (30.ng) in N, Ndinethylformam de
(0.1 mM) was. add h& carbonyldllnldazole (29.7 ng), and the

m xture mé?rfﬁxgiﬁF?eé ? 9.5 hours at- 60C. To the reaction' nixture
was added nethanesukf 2 e (17.4 nmg) and 1, 8-di azabi cycl o(5. 4. 01
undec- 7- ene (DR[Q ( e/ After bhej ng 'Fnrfh_’r stirred at—-—60Cfor
3 hours, tlhe Breacti on soIutlahrmmsuﬁbncentrated under . D%@wuced
pressure. [The resj{due was purified by thin-Tayef 15 silica gel coljum
chr omat ogrlaphy (chl or of or hanol = 4:1) to optain cis-4-{ [ (11

2R, 3S, 59) -5-hydrioxyada ntlan-2-yl] am no) N (nethyl sul fonyl
-1H pyrroljo [ -3t b] pyri di §§ boxam de (7.8 ml)l Y MWi61) oW S

white solild. Exanpl e 60. 20To b w?on of cis}4-{ [(1R 2R, 3s 5s)|- 5-
hydr oxyadgmant an- 2-y1] am no)-1HpyiQlo [2, 3-1)].pyridine-5- |
carboxam de (75 ng) in tetrahydrofuran’(O.S n1) and nethanol (0.3'5
m) was added—i—It—tHrethexy-—N—N-dirrethytnethaneamne (154 ) —at

anbi ent t%ﬂgga§ggggn @gter being stirred for 1 25 hour under heating

and refl re was cooled to -139- anbient tenperature

and stirred for Hzfs PF 65 Yiaral:adrns0b 6 01 Was 300k | aghed 1 Aythe
filtration, masﬁeg rled to obtain

(di met yl Y, usdRg3he 86 d t
hydr ox?ad?%ﬁ%gggmyéh?%ﬁ%%éP%?P%ﬁgSg[ 3 3e b] p§/$1§%?nnelng StSar s

car boxam de,{-fAnM3) a8sofd Y 1 TRl et F¥anplei Bl to that desoitédn
of ci's-2-[(4-([ (1R 2R, 33, 55) 75- hydr oxyadanmant an- 2-yl ]

am no) - 1H39y@&gh%1g2453 b] pyridine-5- yl)carbonylthydrazi ne
carboxam de (30 ng) in a mxture. of 10 xylene (0.45 ML) and acetic
acid (0.45 mM) Was stirred at 120C for 3 hours..Furthernore,
1-nethy1-2-pyrro|Tahﬂ&aim)45nﬂ) was added, and the nixture was
stirred at I5QCfor—4 nour reactlon Sol ut1 on oncentr at ed
under reduced Irirrp< sure anr?t [ p.?f B '
thin-layer gilicajlgel 1
10: 1) to obfain cifs-5- ¢
- 5- hydr oxyadaryg ant an- 2=y R -18 - pyr | ofso30P2,(MBHNpyB2 6l MreNa-ty 1)
-2, 4-di-hydjo-3H 1,2, 4- -Cit Nazo fﬁ&gne (.6 ng) as a product
(having a higher Rf value ' obtaine y TLC (chloroforn}nethanol =
10:1)) and to—ebtgdiA—20—€+5-5-—4{F+IR{+2R—3S—7>53)

- 5- hydr oxyadamant an- 2-y ] ,am nol - 1H - pyrro| o[ 2, 3-b] pyri di ne-5-yl)

| um chronatography, (chl or of or net hanol |=
(1R, 2R 3S, 5p) '

-1, 3, 4- oxadijazol e|2 (34* -one (8.9 ng) as anot her groduct (having a
| ower Rf vallugs-abt|ai ne Y (chl orof or n met hat§l: 3261843) T t hese
products eagh being obtaj ellow sh white solid. 25 Exanpl e

62 To a sol ution of ethyl 4-1[ (*2r, - 5- hydr oxyadanmant an-
2-yl ] am nol-AHpyrrotof2,3=bpyrT di me- 5-cal boxXyi m dat e

trihydrochl oride (|75 et hanol (1 nml)|Was added

1, 2- et hanedijam ne |( 0. mhe reaction solution was stirred 5 at
120C for 2 hod®s2 |The re L$a|on was concgﬁﬁﬁéﬁéﬁ+ﬁﬂg
reduced Pressure, jand the re5|duH

%ngrl ied-by ' NHsilica gel

col um chr onat ogr gphy (chl or of or m mettianol |= 100: 0 to 95:5) to obtgin
(1s, 45% 4- ([5-(4, 5-dinydro- IHi m dazol e- 2Z-y1) - IH pyrrol o] 2, 3-b] pyridin
e-4-ylT7am no) 10 adamantan-l-ol (17 ng) as a white solid. Exanple 63
To a solution of ethyl 4-1[(2r, 5s)-5-hydroxyadamant an-
2-yl]am nol- 1H pyrrol o] 2, 3- b] pyri di.ne-5- car boxyi m dat e
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Ex. Structure 1 N \00 N-- H3 ciSOH2 R. 0 NH NH2 H304, H3IC 3 \ N
HO3t 0 cis/trans mx 4 N\ N Hcis/trans mix 5 NC. \NH2 is do NH 6

rt NH HOCGwE 2007077939 OH cis 8 1m0 --,-, _Ii in HO . NH NNpCtupdobb®ess
Table 71 contd. Ex Structure

Table 50(contd.)

Pr Structure o Data
H
: NIN\ _ .
39-3 Q;IiJ\rN ' MS:356 (M+Na)+
|
f N{?EH'<:F
H
Ny
—_ N -
39-4 | I &‘)*NH ‘ | MS:356 (MtNa)+
-t . Eg

Preparation 40
To a reaction solution of 4-Chloro-1- |

(triisopropylsilyl)—1H—pyrrolo[2,3—b]pyridine (2.26 g) in
5 teﬁrahydrofuran (16 ml) was added sec-butyllithium k14l6 mlf
| Hropwise in nitrogen atmosphereiat ~78°C. lAfter the mixture

waé stirred at the same temperature for 301nihutes, a solution

of benzyl chloroformate (2.1 ml) in tetrahydrofuran (lé ml)

" was added dropwise to the reaction mix£ure'at -78°C.

10 Furthermore, the reaction solution was stirred at -78°C for
S 15 minutes, neutralized yith saturated aéueous_ammonium
chloride’ (12 ml), and extracted with ethyl acetate. The

organic layer was washed with saturated brine, dried over
magnesium sulfate, and evaporated under reduced pressure. The

15 residue was dissolved in tetrahydrofuran(l? ml), 1M

tet;abutylammonium fluoride/tetrahydrofuran solutién (16.9

ml) was added, and the mixture was stirred at ambient

-temperature for 3 hours. To the reaction solution were added
" -85~



Ex Structure 9 Hn N...... at, IO N"NHHO Cs 10 \I N N H3C0
cis/trans m X 11 HNCH3 NHO HCcis 12 UKo HCxis 13 HNO
HOH2NACH3 wo=od7iir7«Qy H NNL \ I NLyNH2 " NH8NH2 HOCi S 15 PaTiIRPA00pIIIBEY
0.1",NH OH HO 3C>ci s

.

ethyl acetate and water, the mixture was extfacted'wiph ethyl
acetate: THe organic layer.was washed with saturated brine,
dried over magnesium sulfate, and evaporated under reduced
pressure. The residue was purified by silica gel column
5 ch;omatography (n-hexane:ethyl acetate} to obtain benzyl
4—chlor6;1H-pyrro;o[2,3—5]pyriaine—S—carboxylate (6380 mg)..
The compounds in Preparatiens 40-1 to 40-3 shown in the
. . .
followingtableweréproducedusingthecorrespondingstarting
compounds accoréing to the method similar to that described

10 in Preparation 40.

Table 51
Pr Structure Pr - Structure ’

R NG

40 Ao 4021 L
| \/EZJ |

" :
NIN\ C RN
40-2 Q;Iig\to 40-3 Q;Iig\to
I . : /(:)
O-chy, _ I o
Table 52

Pr Data
40 1H-NMR (d6-DMSO) 5:5. 40 (2H, s) , 6.6 (1LH,d, J=1.8Hz) , 7.35-

7.39(3H,m),7.41~7.45(2H,m) ,7.71(1H,d,J=3.5Hz),8.75(
1H,s),12.42(1iH,br) .MS: {+) : 287

40-1 MS:279 (M+Na) +

40-2 MS:247 (M+H) +

40-3 | MS:285(M-H)~
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16 H N N NL di ast ereoner of 365 cis or trans unknown Table
71(contd.) Ex Structure Ex 'Structure 17 Nrt" -NstN ", NH HOgg .

18 YH N O @Oljg;;—mﬁiwgétrans mx 19 HO1 N NH 40 cis 20 I% crdp20k AT fH
HO, HClI'cis 21 22 N 1111 isimf fl di astereoner of 382 - cis

trans unknown 23 N

or

10

15

Preparatioh 41

Into a 100 ml metal sealed tube were put a stirring rod,

ethyl 4-{{(3-exo)8-beénzyl-8~azabicyclo[3.2.1]Joct-3-yl]

~amino}~6-chloro-5-nicotinic acid ester (1.5 g), 28% aqueous

ammonia (4.6 ml), and ethanol (7.5 ml). The tube was closed

angd stirred at 90°C for 2 hours. After being cooled, the

" reaction solution was diluted with methanol (20 ml) and

1

evaporated under reduced pressure. The residue was
recrystallied from ethyl acetate-methanol to obtain ethyl
6—amino—4—{[(3¥exoj8—benzyl—8—azabicyclo[3:2.1]oct—3—y1]

amino}-5-nicotinic acid ester (1.3 gi as a yellow solid.

The compound in Preparation 41-1 shown in the following

according to the method similar to that described in
Preparation 41.

Table 53

cis

table was produced using the corresponding starting compound -

Pr - Structure Data Pr Structure | Data
H NNy CH,
MS: o3 | g MS:
41 426 41-1 S NH 361
(M+H] + (M+H) +

HNC N, CH,

o} ',’ é’
41-1 ‘E MS: 361

@ﬁH {M+H) +

~B87-



NH24 HNHNNH HCcis 25 N' NPt%H2 26 OCH3 N NHH HOds WO
2007/ 077949PCT/ JP2006/ 326327 Table 71(contd.) Ex Structure Ex

Structure Ré200%@94911r L \1 NH2 NH MOH cis 28 HO rt-.pC'thiH20¥6/346527CH3
cis, 29 ft. 0 NHN.11 cis OH :

f

Preparation 42

The compounds in Preparations 42-1 to 42-26 shown in the
followingtablewereproducedusingthecorrespbndingstarting
'compéunds according to the method simi;ar to that described

5 in Example 7.

Table 54
_Pr Structure - Pr Structure

N IN\ ‘ i &:Eilﬁ’s X
AL o)

42-11 . \ 42-2 | M. o
%?‘&H LRI

H
N | A
’ N > Y & N O
S ,
- - i »
12-3| "LN’ 0 d2-4 | | N_QHH,\CB
N-cH,
N N H_ N |
42-5 I NG Ny 42-6 s
CH
: .. . H—\— 3

OH
. HIN\ ' C RN
\ 0
‘ <;I%fl}fi s 5 P
42-17 1 O- ’h 42-8 NG
. H_S—OH
FO H,C
H,C
\ |N\ N iN\ o
42-9 | AN P 42-10 | AN
I NG X | NG NCH,
H_\—OH H,
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30 HO rt /N"NHNocis 31 01 NH2 cis 32 HO, \I _ Hcis 33 HO /
Hcis 34, 0\ HO . 1..... Ncis 35 HONoO 'O cis/trans mx 36 HO
Nrc \'1 , NHvbHaomire49 Tabl e 71(contd.) Ex Structure EX. PCT/IP2006/326327

Table 54 (contd.)

Pr Structure ' Pr. Structure

le\
e

. %N 0 3 BN |
42-11 ﬁi?_ﬁkzjy 42-12 Q;I%ELEN 0
H | ~MH2
. s | | |

LN - Vs |
| 42-13 | %N\}__ﬁ | 42-14 '%N\};{J cH,
0w || TR,

‘ H
42-15 ’; &N>—4H 42-16 Q;I%fl7wuyﬂéi |
e O
| Lo, o CH,
H . |
| N . N A

1 42-17 %M 42-18 %N\ o :

» -, “0

, &l NG H—<:>$F JES AR \ CH,

42-19" %N\ 0 42-20 CNA rlci 0
~ ! ‘>Jﬁf<:>”°cw e "N>NﬁH

72T

N ' s |
) | 0 .
— ] P N - O
42-21 %W—CSO 42-22 | I\LM
I No H 0 -CH

s | | 0
N I/ J\] ) : . N1hL
42-23 ' | ,3’€§:3 42-24 ;Q;Iijjgw 0
: | O- H
.CHa _ 2
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Structure. 37 HOO N. \---.CH3 ,NHH cis 38 N. ...-0 NHNH2 N 39 N

\ 1. ?17 Hcis/trans m x 90 N. I - cis 91 N NH2 NHciS 42 HO, \
N. INHzC|9N09&wH7ﬂH91_rt. NH trans 99 H PCT/IP2006/326327

Table 54(contd.)l

Pr Structure Pr Structure
A H|N‘
: YAAN O N ‘ 0O
42-25 AN

Y 42-26 Ny
I N-o | |\‘1_
)—§E?> © N \og,
O 3

Table 55

Pr Data .
42-1 MS:348 {M+H)+
42-2 MS:377 (M+H) +
42-3 MS:316 (M+Na) +
42-4 MS:370 (M+H) +
42-5 MS:384 (M+Na}+
42-6 MS:335 (M+H) +
42-7 MS: 375 (M+H) +
42-8 MS:322 (M+H) +
[ 42-9 MS: 308 (M+H) +
42-10 MS5:314 (M+Na)+
42-11 |MS:384 (M+Na)+
42-12 MS:286 (Mt+tNa}+
42-13 MS:384 (M+Na) +
42-14 MS:358 (M+Na) +
42-15 |MS:35B(M+Na)+
42-16 MS:398 (M+Na) +
142-17 MS5:404 (M+Na) +
42-18 MS:412 (M+Na) +
42-19 MS:398 (M+Na})+
42-20 |M5:286(M+Na)+
42-21 MS:418 (M+Na)+, 394 (M-H) -
42-22 MS: 300 (M+Na) +
42-23 | MS:369(M+Na)+
42-24 M5:286 (M+Na) +
42-25 MS:346(M+H) +
42-26 MS:322 (M+H)+, 344 (M+Na)+, 320 (M-H) -

Preparation 43

5 The compound in Preparation 43 shown in the following
table was produced using the corresponding starting compound

according to the method similar to that described in Example
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"NV N O0ciS9 1 NHI ?.1ciS H?96 NNI, o NH NH2 Table
71(contd.) Ex Structure Ex Structure 97 H3C- ,OHS N N. O NH NH2 48 N.
10 "NH NH2w® 2007077999 H3G b i 99 50 Hs 1 NH N-OCH. Ciggthk2006/33d327- - 0
NH NH2 52 , NH

41.
Table 56

Pr Structure . Data

43 MS:264 (M+H) +

Eréparation'44

To a solutioﬁ of 4—ahinoadamantan—l—ol {8.9 g) in
5 £etrahydrofuran(89nﬂj were added benzyloxycarbonyl chloride
(7.6 ml) and 1M aqueous sodium hydroxide ;53.4 ml} ﬁropwise
successively under ice cpoliﬁg, and the mixture was stirred
for 3 hours under ice cooling.'.The'reaction solutioﬁ was
pouredintbaqueouspotassiumhyd:ogensulfate,andthendkthre'
10 wésextraétedwithethylacetate. The organic layer was washed
With saturated brine, dried over anhydrous magnesium 5ul£ate,
and evépbrated under reduced pressurg.' The fesidué was
purifiedlby silica gel column chromatography (n-hexané:ethyl
: aéetate = 1:1 to 1:3} to obtain benzyl rei—[(lR,ZS,BS,Ss)—S—
15 hydreoxyadamantan- 2-yl]carbamate (6.2 g) and benzyl

rel-[ (1R, 2R, 3S,5s5) -5-hydroxyadamantan-2-yl]carbamate (5.3

g).

=91~



HO, 53- HO H,NH NO CH, cis 59 GCs N HCs 55 HO | 'C CS 56 N.
\---NH2 CINH ds- OH Table 71(contd.) Ex Structure Ex Structure 57
HO. cis 1NwvbNbr/d7NH H3C1 OH 58 H,, Nt% NH HCcis i 59 HOTIPGHE3LBE 60
NV. ",.NH HO oH, cis 61 HO

Table 57

Pr ) Structure ' Data

. H 0\/@ H O\/© | MS:
44 /@'NI @ \g 324 (M+Na) +
HO HO". :
cis

324 (M+Na) +

trans

Préparation 45
To a solution of (1R, 28, 45)-bicyclo[2.2.1]heptane-2-ol
(1.0 g) in tetr.ahyc_lrofuran (10 m1) were added phthalimide (1.4
5 g$ and triphenylphosphine {2.6 g), and
diethylazodicarboxylate (1.5 ml) dropwise under ice cooiing.
The mixture was warméd to ambient temperatUre and stirred for
24 hours. -fhe reaction solution was concentrated under
¥educed pressure, and the residue was purified by silica gel
10 column chromatography {n-hexane:ethyl acetate} = 100:0 to
95:5) to obtain 2-[(1R,2R,48)-bicyclo[2.2.1]hept-2-yl]=-1H-
isoindole—l,B(ZH)—didné.(1:4 g) és.a colorless solid.
The compound in Preparation 45-1 shown in the following
table was produced using the correspondiﬁg starting compound

15 :according to the method similar to that described in

Preparation 45.

Table 58
Pr Structure Data Pr Structure ‘Data
. MS:
,(® iy 0 Gy
45 264 45-1 N 350
0 {(M+Na) + o {M+Na) +
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O cis 62 i

-1" HO ds 63 HO , r"L O ,NH NO cis 64 r-

,ey..NH CH3 EFF3H3 HO cis/trans mx 65 FH 1'. \0 NH NH2 66 0

NHHN CH3 HWwocherdsans m x. Table 71(contd.) Ex Struct Wicgree/326327
*Structure 67 H SJ[ryo INL.NH NH2 cis or trans unknown

di ast ereoner of 68 68 10 Nk. NH NH2 dlastereoner of 67 C|é or trans

unknown i

6.9 1 ,NH FK)GEIS

Preparation 46

A mixture of ethyl 6-chloro-4-{[5-methoxyadamantan-2-
yl)lamino}-5-nicotinic acid ester (635 mg)}, bénzylamine (253
ul), diisopropylethylamine (270 pl), and 2-propanol {3 ml) was

subjected to microwave irradiation under nitrogen atmosphere

and heated-at 90°C for 30 minutes. After being cooled, the

10

15

" reaction solution was diluted with ethyl acetate (20 ml) and

1

poured intoc 1/2 saturated aqueous ammonia .chloride (20 ml).
The mixture was extracted with ethyl acetate (20 ml) two times,

washed with brine (30 ml), dehydrated with anhiydrous magnesium
’ 1

sulfatg,andconcentratedunde;reducedpressuré. The residue
was purified by silica gel golUmn chrdmatography
(n-hexane:ethyl acetate) to obtqin ethyl 6-benzylamino-4-
{[S—methoxyadamqntan—2;yl]amino}~5~nicotihicacidester(550
mg) as an orange solid..

The compounds in Preparations 46-1 to 46-2 shown in the

following table were produced using the corresponding starting

. compounds according to the method similar to that described

in Preparation 46.
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OH70r' --0 0O NHNH2 1. 71 HNIO NHHNOH, 72 H --N 01-13 NH oH
trans 73 \INMH NNCH3 NHHG S 74 \ t NHOtrans 75 NH Ftrans 76 H.,

NH &3 tranwoQu7ofatd e 71(contd.) Ex Structure Ex StructparmepZobe/3depi7, |
.--0 NH NH H3C-fyl |l OFI 3 H3C H36 cis/trans mx H 78 1 %LLo pH,

Table 59
Pr Structure : Data

H - Co '
@\/N Ny : :
_ I ’ .
oL+ O__CH
46 . Nj:%ljg N MS: 481 (M+H) +
. O NH
tra_ns

! : Q\,H Ny '
N OTN%OVCHS | -
46-1 & NH MS:481 (M+H)+

diastereomer of 46-2
Cis or trans unknown

_H,C.

6 |
QN o ' |

. OTNIg\gOVCH_S . '_ -
46-2 O NH - MS:481 (M+H) +

diastereomer of 46-1
H cis or trans unknown

Preparation 47

A solution of 4-chloro-2-methyl-1-(triisopropylsilyl)-

- 1B-pyrroloi2,3-blpyridine (5251ng)jjltetréhydrofuran (10 ml)

5 was cooled to -78°C upder nitrogen atmosphere, and to the
reaction mixture was added 0.99M sec-butyllithium/cyclohexane
solution (4.1 ml) dropwise. After the mixture was stirred at
—78°C,ethylchlorocarbonéte(389pl)wasaddeddropwisa. The

reaction solution was stirred at -78°C for 30 minutes,.

10 saturated aqueous ammonium chloride (20 ml} was addeq, and the

temperature was returned to ambient temperature. The reaction

~94-



NH N it-tat -NOHcis OH 79 NHhi.i,/il OHcis OH80 N 0\_ .0 N4/
-1 NH2 cis OH81 N. ,NHHO, cis 82 NHHO , -trans 83 N H--N 10

aNH NO HO-wbiGh@ios7e84 H., Nrk. "I NH O_ H3C- 0 di ast epeeneioo®izesh
cis or trans unknown 85 HNR, | NH O 86 H N

solution was transferred into a separating funnel and
extracted with ethyl acetate. The organic layer was washed
with brine, dried over anhydrous-magnesium sulfate, filtered,
.and evaporated under reduced pressufe. The residue was
5 purified by silica gel column chromatography (n-hexane) to
obtaiﬁ ethyl ﬁ—chloro—z—mgthyli-l-(triisopropylsilyl)— |
'%HLEyrrolo{Z,3—b]pyridine—5—carboxylate (645 hg) as a
colorless viscous liquid.
The compouha in Preparation 47-1 shown in the following
10 table was prodqced uéiné the corresponding‘Starting compound
according to theé method similar to that described in

Preparation 47.

Table 60
Pr ] Structure Data
HC. [/ *CH
H,C \{/LCH
Hd>— .
47 O N MS:417 (M+Na) +
HLCQ l/ 0] -
|
L,

/LCH
°Z§'
47-1 %

©
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\ aNH ROCc_N.CH3 cis H3C- 0 diastereonmer of 84 cis or trans unknown
WO 2007/ 077949PCT/ JP2006/ 326327 Table 71(contd.) Ex Structure Ex
Structure o bbMRW43) 1 NH HO CGs 88 H H C CHA H3a- Xo)PLTNIRIDG6/BE6327
cis/trans mx ' 89 k. NHO- ' cis/trans mx ON90. R 1"---. 1,,JH
N-00 H3C Gis 1.1 91 HO sc NH NH2 92

10

15

20

Preparation 48

A mixture of éfhyl 4,6-dichloro-5-nitronicotinic acid

ester (1 g), 2-adamantamine hydrochloride (708 mg),

‘diisopropylethylamine (1.3 ml), and 2-propanol (4 ml) was

subjected to microwave irradiation under nitrogen atmosphere,

and heated-at 90°C.for 10 minutes. After being cooled, the

' reaction solution was diluted with ethyl acetate (20 ml),. and .

t

poured into 1/2 saturated aqueous ammonium.chloride (20 ml).
Themixturewaséxtractedwithethylacetate(20nﬂJ two times,
washédwithbrine(301mn, dehyd:atedWithaﬁhydrousmagnesium
sulfate, and evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (h—ﬂexane:
ethyl acetate) to 6b£ain ethyl'4—(2~adamanty1amino);
6-chloro-5-nicotinic acid ester (1.23 g) as an orange solid.
The compounds in P;eparations 48-1 to 48-5 shown iﬁ the
followingtablewereproducedusingthecbrresponaingstarting

compounds abcording to the method similar to that described

_in Preparation 48.

Table 61

Pr Structure ' Pr Structure

Cl

Ch N ; o ["k .
op LA o, Y 7y O
48 & N . .| a8-1 2 FH

HO
cisftrans mix
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HN Chiral "NHNH2 r,OH 0 93 Chiral O NH NH2 94 | N1/4. \O ciNH
NH2 95 0 HONH 96 HPi. NH2 NHS OH Table 71(contd.) Ex Structure

Ex Struct uge 9 fesNH O cis/trans mx 98 , HON I N, NMdrgbfod$H
"NH .", 100 CH3 dr _ _

Table 61 (contd.) )
Pr Structure Pr. " Structure

OIS oN,
0%;1;%1jr0\/CHa o;;E%)jgo\,ca
a8-2 | 0 NHO 48-3 & NH :
, HCq trans . Q )

N

2l P

48-4 ) 48-5

| & . b
HO c:s]trans mix

Table 62. -

Pr Data

48 |M5:380(M+H)+
48-1 | MS: 396 (M+H) +
48-2 | MS5:410 (M+H) +
48-3 | MS: 445 ({M+H) +
48~4 | MS:377 (M+H) +
48-5(MS:410 (M+H) +

Q I

s
O&?'Q
o

-

H cis or trans unknown

Preparation 485

A mixture of ethyl 4,6~dichloro—é-nitrénicotinic acid
5 ester (333 mgj, é—amino—l—adamantanol (200'mg)}

: diisopropylethylamine (219 pl), and isopfopylalcohol (1 ml)
was subjected to microwave irradiation under nitrogen
atmosphere and heated at 90°C for 10 minutes, After the
mixture was cooled, benzylamine (157 nul) was added to the

10 reaction solution, the mixture was subjected to microwave
irradiation again and heated at 90°C for 10 minutes. After
being cooled, the reaction solution was diluted with ethyl.

‘acetate (20 ml), poured into 1/2 saturated aqueous ammonium’
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H NR NH 101 HN HS HOH3 cis 102 N. .ehl3 HOtrans. 103 N CH 0"3
NH cis/trans mx 1 R 109 trans | NH fri N1.1 105 R 0 NH g cis HO

106 \ | NHybGu@heyd1l trans WO 2007/ 077949PCT/ JP2006/ 3292%200ables27
71(contd.) Ex Structure Ex Structure 107

chloride(20ml),extractedwithephylacetate(20ml)twptimes,
washed with brine (30 ml), dried over anhfdrous magnesium
sulféte, and filtered. The filtrate was evaporated under
reduced pressure. The residue was purified by silica gel
5  column chromatography.(chloroform:methanol)sté obtain ethyl
6-(benzylamino)—4—[(5—hyd;§xy;2—adamantyl)amino]—nigotin;c
* acid ester (515 mg) as an orange solid.
‘ .
The compounds in Preparations 49-1 to 49-5 shown in the
followingtabléwerepraducedusingtheco;respondingsta:t;ng
10 compounds according to the method similar:to that described

in Preparation 49.

Table 63
Pr ) Structure Pr Structure
HN. Ny _ HN. Ny, -
- u ' -
4 9 O‘N o O"\/CHS . 4 9__ 1 . O-N . = O\/CHG
O NH S5 NH
HO 2 F o )
cisftrans mix cis/trans mix
HN HY N
0., O._CH,
49-2 W ~ 49-3 oN+' A O._CH,
é d NH
r%m N
H J
_H HO cis
cis or trans unknown :
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HO \ I,
\1411 "NH O ,cis

113 HO | 8%d 20074794410 CH3

10

Table 63 (contd.)

.0 ,NH i cis 108 0 M L \l ,NH1101 ds 109
111 \ N4 hans 112 . R NH*
115 \ HOi N.

NH cis 110 HO
cis/trans mx OH
[ SO PCT/IP2006/326327

F

Pr

Pr Structure Structure
HCONY
 HCq .
HN._ Ny HN._Ng
494 ) ofN»]I;,)\B,0;,,CH3 49-5 OTN%OVCHS
6 NH : . -0 "NH K
. HO trans Ho ™ cis
1 B
"Table 64
Pr Data
49 MS:467 (M+H) +
49-1 |MS:469 (M+H)+
49-2 |MS:476(M+H)+
49-3 {MS:467 (M+H) +
49-4 :
49-5 |[MS:527 (M+H)+

Preparation 50

The compound- in Preparation 50 shown in the following

table was produced using the corresponding starting-compbund

according to the methed similar to that'described in Example

10.

Table 65

Pr

Structure

50

Ci\l—{}—o cH,
© gFNM—EN

Preparation 51

The compound in Preparation 51 shown in the following

table was produced using the corresponding starting compound

according to the method similar to that described in Example
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"N- NH Hcis
Structure EX.

116 HO / SN. CH3 " NHNI -

Structure

117 N

cis

NH H2

Table 71(contd.) Ex
\HNH 118 N,.

‘119

R.

l..-NH2 NP0 2HRen®4420 HO R\ NH NH2 121 N. NH OHt r an®CrAP20MA263272 2

, N, tJHchi cis 123 \INH2 NH H3C. 0 cis/trans m X
28.
Table 66
Pr Structure Data
I:J]N\
51 A A NH, | MS:211 (M+H) +
| ' Non
Preparation 52
5 ) 10% Palladium on carbon (50% wet) (40 mg) was added to

a solution of benzyl 4—[(5—carbamoyladamantan—Z—yl)amiho]—
1H-pyrrolo-[2,3-b]pyridine-5-carboxylate (183 mg) in
methancl (5'ml) and 1,4-dioxane(5 ml), and hydrogenated under
hydrogen atmosphere for 5 hours. Resulting precipitates were
10 .dissolved by tetrahydrofuran and filtered out the catalys£s.
The filtrates were evaporated in vacuo to give 4-[ (5~ .
carbamoyladamantan—ZQyI)amino]—lﬁ—byrqolo[2,3—b] pyridine-
5-carboxylic acid (117 mg)}. |
The compounds in Preparations 52~l-to 52-17 showﬁ_in the
i5 followingtéblewereproducedusingthecmrrespondingstarting

compounds according to the method similar to that described

in Preparation 52.
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124 H, IN, \i
H3Ctrans 126

R
Structure whlfoMRos NH2 ,NH F'S-CI'S 128 .

.---NH2 NH cis/trans m x
"NH cis H2 Table 71(contd.)

125 H\Il.--NH2 NH S
Ex Structure Ex

HN N Pe \ " ol o957 H2

' 129 HNR NH2 HNH HH3 C. Ocis/trans mx 130 , r L \INH2 _icsiti

Table 67 _ '
Pr Structure Pr Structure
H
F |N\ N INL
. 7~ O . %OH
52-1 2 NH 52-2 o NH
| el
diastereomer of 52-14 - HC -~ ; .
cis or trans unknown . - Cis/trans mix
4 ‘ ' 2
o‘NHz i
52-3 @ 52-4
OH
cisftrans mix
H H
Ny N IN\ S
\ . Il/)\govcrna %OVCHa
- 52-5 . S 52-6 _NH o
H
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Pr

Pr Structure Structure
H
NeprNs
. &N:L %OH
. Al NH
Q
52-11 *NH 52-12 | Jﬁ@/
O | N |
’ : : diasteresomer of 53-17
. cis or trans unknown ’
' H
.. H . N Ny
N |N\ Ao
HS cn, N A A _oH : '
H,C .o NH
52-13 \(0 NH 52-14 ‘ -
HNZ@/ HN _
cis or trans unknown diastereomer of 53-1 -
cis or trans unknown
NH, H.C O N
- 3 . «
52-15 @ 52-16 HacﬁHEﬁ
. I 3 NH2
OH
R NG '
§;11%11I0H
o NH
52-17 ”‘2@/
+ N
N
diastereomer of 563-12
- ¢is or trans unknown
Table €8
Pr Data
52-1 MS: 355 (M+H) +
52-2 MS:370 (M+H) +
52-3 MS:16B {M+H) +.
52-4 MS:267 (M+H} +
52-5 MS:316 (M+H) +
| 52-6 MS:313(M-H) -
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Table 68 (contd.)}

Pr Data

52-7 MS:390,392 (M+H) +

52-8 MS:230,232 (M+H) +

52-9 MS: 381 (M+H) +

52-10. | MS:221 (M+H) +

52-11 |MS:284 (M+H)+

52-12 |MS:394 (M+H)+ |

52-13 |MS:427 (M+H) +

52-14 |MS:355(M+H)+

52-15 |MS:168{M+H)+. ' - :
52-16 .| 1H~-NMR (400MHz,CDC15)85:1.46{9H,s),1.61-2.29(10H,m),
b 3.33(1H,dd, J=6.2,6.2Hz),4.06-4.29(2H, m)MS:227 (M+H
}+ : : .

152-17 | MS:394 (M+H) +

Preparation 53

The compound in Preparation 53-1 to 53-4 shown.in the
5 following table was produced using the corresponding starting

compound according to the method similar to that described in

Example 16.
Table 69 , ‘
Pr Structure ' Pr . Structure
. : ' y INL
53-1 N 53-2 NH
/o
cis/trans mix
A
&
- F} N\ NJ;IJ\QN
53-3 P 53-4 H
\\
| N d .
Br trans
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Structure Ex Structure 147 1.... NHH HO .cis/trans mx 198 N, AH N
/ OH HOO cwe 20074884Nl ... OH "NH HOCis 150 | OH NH trans ptalipMoe/bb2 H
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.Table 70

Pr Structure

53-1 MS:143 (M=H) -
53-~2 MS:430 (Mt+Na) -+
53-3 MS:176 (M-H) -
53-4 MS:372,374 (M+H) +

Example 1 ° ‘
5 .; : To a solution.of 5—(4—cthro—1H—p§rrola[2;3—b}
pyridine—5—yl)-N—méthyl~1,3t4*oxadiazole;Zucérboxamide (18
mg) in l-methyl-2-pyrrolidone (0.18 ml) were added N, N-
dibutyl-1-butaneamine (0.046 ml) and CiST(iS,BR,4R,SS)—
4-aminoadamantan-1-ol (32.5 mg) under ambient temﬁeratu;e.'
10 The mixture was heated immediaﬁely.;o 150°C and stir;;d for
2 hours. After the disappearance of £he starting coimpound was '
aécertained, the residue was purified by silica gel column
chromatography(chloroform methanol = 97:3 to 85:15) to obtain
cis-5- (4 {[(lR 2R, 38,5s8)-5- hydroxyadamantan 2-yl]amino}—1H.
15 —pyrrolo[Z,3—b]pyr1d1ne—5-yl)—N—me;hyl—l,B,4—oxad1azole—2—
;carboxamide (19.8 mg) as a white solid. |
Example 2
To 1—[(1S,2R,58)-6,6—dimethylbicyclo[3.1.l]hept—
2—yl]methaneamine (61 mg) were added a solution of 4-chloro-
20 1lH-pyrrolo[2,3-blpyridine-5-carboxamide (39 mg) in l-methyl-
2-pyrrclidone (0.6 ml), triethylamine_(0.0SG ml), and sodium

iodide {3mg), and the mixture was stirredat 130°C for 17 hours.

After the reaction mixture was left to cool, 'to the reaction
' ~104- '
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di astereomer of 153 cis or trans unknown Table 71(contd.) Ex
Structure g 20ebdzigbure 155 156 IJH N O cis/trans mi xPCfTJ% ,326327
cis/trans mx 157 N cis/trans mx 158 ON 'O cis/trans mx 159 N.
NHN( O HO-7-1-1 cis/trans mx 160 \ N H-- 0-1IN-f H

H3c, xbcis/trans mx HC CH3 161 HN"' ~ '

10

15

20

25

mixture were added N,N-dimethylformamide (0.3 ml) and water
(0.1ml), and the reaction mixture was dissolved. The reaction

mixture was directly purified by preparative HPLC (10mM-NH4HCO,

-+ NH3 (pH = 9.2) :CHsCN = 98:2 to 30:705. The active fraction

was concentrated and dried to hardness to cbtain 4-

({[(1S,2R,55)-6,6-dimethylbicyclc[3.1.1]hept-2-yl]methyl}a

" mino}-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (33.5 mg) as a

\
solid.

Example 3
To a suspension methyl 4—(2—oxo-3,ﬁldihydropyrazolo

[4,5—d]§yrrolo[é,3—b]pyridinejl(2H)—yl)adamantan—l—éarboxy
late (40 mg) in methanol (0.4 ml} and dioxane (0.4 ml) i\rals 'adc'led-
1M agueous sodium hydroxide (O.22mlf, and thg suspension was
refluxed for 2 hours . The reaction solution was cooled to
ambient temperatﬁre, thg pH was adjusted to 5 with lﬁ aquéous
hydrochloric acid and pH 4 buffer solution, and the reéction

solution was evaporated under reduced pressure. The obtained

. solid was collected by filtration and’ washed with water to

obtain 4-(2-oxo-3,6-dihydrocimidazc[4,5-d]pyrrolo[2, 3-b]
pyridineﬁl(2H)—yl)adamantan—l—carboxylic acid (32 mg):
Example 4

4-(2-0x0-3, 6-dihydroimidazo [4,5-d]pyrrolo[2, 3~b]
pyridine-1(2H)-yl)adamantan-l-carboxylic acid (50 ﬁg) was
suspended in N,N-dimethyl formamide Klﬁl). To the suspension

were added amincacetonitrile hydrochleoride (17 mg},
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167 HO\1 - cis\ : .

l—hydroxybenzotriazole(28n@),diisopropylethylamiqg(GZpl),
and 1—ethyl—3—(3—dimethylaminopropyl)—carbédiimide
hyd;ochloridé (41 mg) successively, and the mixture was
stirfed overnight at ambient temperature. To the reaction

5 solution were added ethyl acetate and water,”and the organic

" layer was éxtracted. The_orgaﬁic layer was washed with |

'.Saturatedlarine, driedAover'mégnesium'sulfate,'and evaporated

) .

ﬁnaer reduced pressure. Thé residue was purified by silica
gel column chroﬁatography (chloroform:ﬁethanol) to obtain

iO N—(cyanomethyl)-d—(2-oxo~3,6—dihydroimid%zb[4,5-d]pyrrolo
[2,3—b]pyridine—lkZH)—yl)adamantan—l—carboxamide (23 mg)..
Example 5 - | |

To a solution of 3-methyl§enzoic acid (22.4 mg) 'in

1-methyl~2-pyrrolidene (0.éml) were added 4-((3-exo-8-

15 azébicyclo[3.2.l]oct—Bmyl)amino]—lH-pyrrolo[Z,3—b]pyriaine
-5-carboxamide (42.8 mg) and l-hydroxybénzotriazole (22.3 mg) .
Furthermore, 1M l-ethyl-3-(3-dimethylaminopropyl)- -

,carbodiimide/l—methyl—z—pyrrolidoné solution {0.225 ml) was
added, and the mixture was stirred for 4 hours at 50°C. After

20 being cooled, the reaction solution was directly purified by
preparative HPLC system (1OmM—NH;HCO3+-NH3 (pH = 9.2) :CH3CN =
98:2 to 30:70) . Theactivefractiqnwasconcentrafedanddried
to hardness to obtain 4—{[(3-exo)—8—(3—methylbenzo§l)—8—
azabicyclo[B.2.l]oct—3—yl)aﬁino]}-lH;pyrroio[Z;B—b]

25 pyridine-5-carboxamide (34.8 mg) as a solid.
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Example §
To a solution of 2-amincethanol (18.6 mg) in
1—méthyi—2—pyrrolidone (0.6 ml} were added cis-4-~
{[ (1R, 2R,3S, 5s}-5-hydroxyadamantan-2-yl]lamino}-1H-pyrrolo
5 {2,3—b]pyridine—Bucarﬁoxylic acid (41 mg) and 1-
hydéoxybenzotriazole (18.6 mg)l Forthermore, l-ethyl-3-.
‘(3;dimethy1aminopropyl)—carbodiimide/l—methyIjZ—pyrroiidon
e solution (0.188 mli was added, and the mixture was stirred
for 6 hours at 60I°C-. After being cooled, ;:he reaction solution
10: was directly purifiediby preparative HPLC ]lOmM—NH4HCO3+ NH3.
{(pH = 9.2) :CH3CN ; 98:2 to 30:70). The active fraction was
concentrated and dried to hardness £o obtain 4-{[(2r,5s)-
'5—hydroxyadamantaﬁ—2-yl]amino}éN—(2—hydroxyethy1)~1H—pyrro
lo[2,3-b]pyridine-5-carboxamide (22.9 mg) as a solid.
15 Example 7 .
' To a solution of ethyl 3-(4-{{(2f,5s)-5-
hydroxyadamantan-2-yl]amino}-1H-pyrrolo (2, 3~-b]pyridine-5-
‘yl)—1,2,4—oxadiazole—5—carbdxylate.(25 mg) in 1-methyl-2-
pyrreolidone (0.25 ml) was added 2-piperazin-l-ylethanol (8.5
20 mg) under ambient temperature. The mixture was immediately
warmed to 50°C and stirred for 0.5 hour. After the
disappearance of the starting compound was ascertained, the
residue was purified by silica gel column chromatography
(chloroform{methanol = 96:4 to 87:135 to obtain cis-
25 115,3R,4R,55)-4-{[5—(5—{[4—(2—hydroxyethyl)piperaéin—l—yl]
' -107-
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carbonyl}-l,Z,4—oxadiazole—3—yl)—1H~pyrrolo[2,3—b]pyridine
~4-yl]amino}adamantan-1l-ol (22.6 mg) as a.yellowish white
solid. |

_Example 8.

5 " To a solution of methylamine hydrochloride (4.7 mg) in
l-methyl-2-pyrrolidone (0.3 mi) were added ethyl cis~5—(4—
{[(1R,2R,35,55)—5—hydrquadamantanu24yl]aminé}—lH—pyrrolo[

2,3-b]pyridine-5-yl)-1,2, d-oxadiazole-S-carboxylate (14.8
mg) and diisopfoéy;amine (0.0183 ml), and the mixture was

10 stirred for 6 hpurs at 90°C. After being cédled, the reaction

solutiqn was directly'purifieq by preparative HPLC system (10
mM-NH,HCOs + NH; (pH = 9.2){CH3CN'= 80:10 to 20:80). Thé active
fraction was'éoncentiated and d;ied to hardness tolobtain
5-(4-{[(2r,5s)-5-hydroxyadamantan-2-yl]amino}-1H-pyrrolo
15 [2;3—b]pyridine—5-y11~N—methyl—1,2,4~oxadiazole-3— _

carboxamide (6.74 mg} as a solidi

Examéle 8

To a solution of cis-5~(4—{[élR,Zﬁ,35,55)~5—
hydroxyadamantan-2-yl]amino}-1H-pyrrolo[2,3-b]jpyridine-5-
'20 yl)-N-piperidine-4-yl-1,2,4-oxadiazole-3-carboxamide
dihydrochloride (20 mg) in 1-methyl-2-pyrrolidone (0.25 ml)
were added N—ethy1~N—isoprppylpropan—Z—amine (0.025 ml}) and
acetic anhydride (0.043 ml) under ambient temperature, and the

mixture was stirred for 1 hour. The residue was purified by.

25 ‘'silica gel column chromatography (chloroform:methanol = 99:1°
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to 89:11) to obtain cis—N—(1—ac§tylpiperidinej4~yl)—5-(4-
{[ (1R, 2R, 35, 55) -5-hydroxyadamantan-2-yl]amino}-1H-pyrrolo -
[2,3-blpyridine-5-yl)-1, 2, 4~oxadiazole-3- c¢arboxamide (7.8
mg) as a yellowish white solid.
5 Example 10
To 1=(5—aminoadaﬁan;én—2;yl)—3,G-GihyAroimidazo
: [4;5-d]p§f;oio[2,3—b]pyridine-2{1H)-one dihydrochloride {15
ﬁg) were added dichlbfomethane—methanol.aja,saturated‘aqgeous
sodiumhydrogencéfbonate,an&theorganiélayerwasextraqﬁed.
10 Theorganiclayerwa;driedovermégnesiumsﬁlféteandfiltered.
The filtrate was éVaporated under reduced pressure.. Thé
résidue was suspended in dichloromethane (7.5 ml},‘ahd
triethylamine (13 pl} andpropanqylchloride(4rpl)wereadded.
" The mi_xture._was s‘_cil_rred overnight at ambient temperature. The
15 reaction solution was purified by NH silica gel column’ -
chromatog&aphy (chloroform:methanol) té obtain N;[4—(2—oxo~
3, 6-dihydroimidazo[4,5-d]pyrrolo[2,3~blpyridine~1(2H)-yl)
~adamantan-1l-yl]propanamide (2-mg)..
Example 11
20 To a solution of cis-4-{[(1R,2R,38,5s)-5-
hydroxyadamantan-z—yl]amino}—lH-pyrrolo[2,3—b]pyridine—5—
carboxylic acid (30 mg) in N,N-dimethylformamide (0.21 ml)
were added N,N'-carbonyl diimidazole (22.3 mg) and 2M
dimethylamine/methanolsolution(0.183ml)successivelyunder

25 ambient temperature. The mixture was stirred at ambient
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temperature for 18 hours. Wéter_ﬁas added to the reaction
solution, and the reaction solution was filtered. The solid
residue was washed with water and dried. The residue was
purified by thin-layer sifica.gel column chrématography
5 (chioroform: methanol‘= 10:1) to obtain methyl.cis~4~
{[(1R,2R,BS,55)—5—hydr0xyadamaﬁtan—2—yl]amiﬁo}—lﬂvpyrrolo
" [2,3-b]pyridine-5-carboxylate (18 mg}.as a yellowish white
1 : ) .
solid.
Example 12
10 To a suspension of rel-4-{[(1R,2R,3S,5s)~5-
hydroxyadamantan—z—yl]amino}—lH—pyrrolo[Z,37b]pyridine*5~'
carboxylic:acid{ZSIng)jJ1N,N—dimethflfofmémide (0.4nﬂJ'were
added potassium carbénate (15.8 mg) and 1—chloroace£9ne.
(0.0073ml), and the_z mixture was stir.red.at ambient temperature
15 for 5 hours. The reagtion solution was diluted with ethyl
acetate, washed with water and saFuratbd brine, dried over
aphydrous sodium sulfate, and filteréd“ The filtrate was
. evaporated under reduced pressure. The residue was purified
by silica gél column chromatography (chloroform:methanol) to
20 obtain rel-4-{[(1R,2R,3S,5s)~-5-hydroxyadamantan-2-
yl]amino}—lH—pyrrol&{Z,3—b]pyridine—S—carboxylic acid
2-oxopropyl ester (20.8 mg) as a white solid.
Example 13
To a.suspension of rel-4-{[(1R,2R,38,55)~-5-

25 'hydroxyadamantan-2-yllamino}-1H-pyrrolo[2,3-b]lpyridine-5-
' ' ~110-
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H'N"NNcis 205 2 np :e: HO
carboxylic acid (45 mg),_acetamide oxime (25.5 mg), and
l1-hydroxybenzotriazole (27.9 mg) in N;N—dimethylformamide
f1.08 ml) were added triethylamine (0.077 ml) and N-[3-
(dimethylamino)propyl]—N'—ethyléarbodiimide hydrochloride
5 (39.5 mg). The mixturé was sfirred.for 2 hou;s at 60°C. The
reaction solution was diluted Qith chloroform and ethanol;
' ?ashed with saturated brine, dried over gnhydrous sodium.
éulfate, and:filterea. The filtrate was evaporated under
reduced pressu?é.. The residue was purified by silica gel
10 column chromatography (chloroform:methanél) to cobtain
rel-(1Z)-N'~{[(4-{[{1R, 2R, 3S;55)-5-hydroxyadamantan-2-yl]
amino}—lH—pyrrolo[Z,3—b]pyridine-5—yl)carbonyl]oxy}'

'ethanimidamidé {38.9 mg) as white powder.

Example 14

15 To a solution of cis-4-{[(1lR,2R,3S,5s)-5
hydroxyadamantan-z-yl]amino}—lH-pyrroIo[2,3~b]pyridinej5—
‘carboxylic acid (301ng)j11N,N-dimetﬂyiformamide {(0.9ml) were

. added N,N'- carbAHyldiimidazole.(83 mg),
N-ethyl-N-isopropylpropane-2- amine (0.018 ml), and carbonic

20 acid-guanidine (1:2) (82.5 mg) successively under ambient
temperature. Furthermore, after l-methyl-2-pyrrolidone (0.3
ml) was added, the mixture was immediately warmed to 60°C and
stirred for 5 holirs. The mixture was evaporated under reduced
pressure and dried. The residue was.purified by bkasic

25 'thin—layer silica gel column chromatography (chloroform:
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"methanol = 6:1) to obtain cis-N~-(diaminomethylene)-4-

'{[(1R,2R,35;53)-S—hydroxyadamantah—Z—yl]amino}-

1H—pyrrolo[2,3—b]pyridine—S—éarboxamide {18.1 mg) as a
yellowish white solid.

Example 15

'To‘a-soiutién of cisL4—{[(lR,2R,BS,55)—5—

' hydroxyadamantan 2- yl]amlno} -1H-pyrrolo[2,3-b]pyridine-5-

carboxyllca01d(801mﬂ in 1-methyl- 2-pyrr011done(0 81n1)were

_added (O—(7—azabenzotr1azol-1—yl)—1,1,3,3—

tetramethyluronlum hexafluorophosphate) (hATU) (139 mg),

‘N- ethyl N- 1sopropy1propane 2=amine (O 17 ml), and hydrazine

carboxamldehydrochlorlde(32.7mg)succe551ve1yunderamb1ent

temperature. ' The mixture was stirred for 3 hours at ambient.

temperature. thhereactionsolutionwereaddedethylacetate
and diisopropyl ether, and themixture was filterred. The solid
residue was washed with ethyl acetate-diisopropyl éther and

dried to obtain cis-2-[(4-{[ (1R, 2R, 3S,5s)-5-

. hydroxyadamantan-2—yl]amino}—lH—pyrrolo[?,3-b]pyridineu5—yl

ycarbonyl]hydrazinecarboxamide (90 mg) as a yellowish white

solid.

Example 16

4~ (2-0x0-3,6-dihydroimidazo[4, 5-d]pyrrolo[2, 3-b]
pyridine-1(2H)-yl)adamantan-1-carboxamide (70 mg) was

suspended in N,N-dimethylfoﬁmamide {1 ml), and

‘2,4, 6-trichloro~ 1,3,5-triazine (37 mg) was added under ice.
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" cooling. The mixture was stirreq at ambient temperature for
4 hours. To the reaction'solutiorlwas added saturated agqueous
sodium hydrogencarbonate, and the ocbtained solid was collected
by filtrétioq, washed with water and ethyl acetaté to obtain

5° 4—(2—oxo—3,§~dihydroiﬁidazo[4,5~d]pyrrolo[2{3-b]pyridine~
l(2H);yl)adamantan—l—éarbqﬁitrile (30 mg). |

- Example 17

H
.To a solution‘of 5-(4- {[(2r 5s) ~5-hydroxyadamantan-2-

yllamino}-1H- pyrrolo[Z 3-b]pyridine-5- yl)—l 2,4-oxadiazole
10 ~-3-carboxamide (30'mg) in tetrahydrofuran {1 ml) were added
~ pyridine (37 pl) aﬁd trifluoroacetic anhydride (64 pl) under
iée cooling, and the reaction solution was stirred under
ambient tempeérature for 30 minutes. Water was added-to the
reaction soiutiqn; and the precipitate wgs'collected by |
15 filtration and dissolved in.tetrahydrofuran {1 mlf. To thé
reaction solution was addedEHdaqueous sodium hydroxide (0.114
ml} under ice cooling,_and the reactidn solution was stirred
~for 1 hour ﬁnder ambient temperature. The reaction solution
was extracted with chloroform and washed with water. The
20 oréanic layer was dried over magnesium sulfate and filtered.
The filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
{chloroform:methanol = 100;0 to 90: 10} to cbtain
S5~ (4-{[(2r, 5s)-5-hydroxyadamantan-2-yl]amino}-1H-pyrrolo
25 IZ,B—b]pyridine—5—yl)—l,2,4—oxadiazole~3—carbonit¥ilé {5
' -113-
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mg) as a white solid.
Example 18
t-Butyl [4—(2—oxo—3,6—dihydroimidazo[4{5—d]pyrrolo
[2,3-b]pyridine-1(2H)-yl) adamantan-1-yl)carbamate (118 mg)
5 was suspended in'diéxane (1.2 ml). 4M hydrdchipric

acid/dioxane (0.7 ml) was gdded, and the mixture was stirrgd-
- overnight at ambient temperature. To the reaction solution

;as added ethyl aceta£e, and the obtained solid was collected

by filtiation'aﬁd washed with ethyl acétate to obtain

10 l—(5—adamantan—2-yl)—3,6—dihydroimidazo[4,5~d]§yrrolo
[2,3—b]pyridine—2le)—one dihydrochloride (108 mg}.
E#amgle‘IQ |

To 3-(3,4-dimethoxybenzyl)-N-(4-fluorobenzyl)-
74{(5—hydroxyadqmantaq~2—y1)amiﬂo}—SH—imidazo[é,Sub]

15 pyridine—G—carbdxamide (170, mg) was added trifluoroacetic
acid (1.7 ml), and the mixture was stirred at_ambient
tempefature for ove:night. The reaction solution was

“neutralized with saturated aqueous sodium hydrogencarbonate
"and extracted with ethyl acetate and tetrahydrofuran. The

20 organic layer was washed with saturated brine, dried over
magnesium sulfate, and filtered. The filtrate was evaporated.
under reduced pressure. The residue was purified by silica
gel column chromatography {(chloroform:methanol) to obtain
N- (4-fluorobenzyl}-7- {(5—hydroxyadaﬁantan~2—yl)amino}—

25 -3H-imidazo[4,5-b]lpyridine-6-carboxamide (31 mg).;
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Example 20
To a solution of 4-{[(2r,551—5—hydr$xyadamantan~2—yl]
amino}-N- (tetrahydro-2H-pyran-2-yloxy)~1H-pyrrolo[2, 3-b]
pyridine-5-carboxamide (35 mg) in ethanol (0.525ml) was added
5 2Mhydrochloricécid/efhanolsolution(0;205ml)underambient
temperature. The reaction sol&tion was stirred under ambient
Femperature for 2 hours. To the reaction solution was added
éthyl acetate, and the precipitate was collec':'ted by filtrat;i_on
,té obtain N—hy&roxy;é—{f(2r,55}—5—hydroxyadamantan—2—‘
10 _yl]amino}—lH-pyrrolo[Z,3—b]pyridine—S—caéboxamide
hydrochloride (18 mg) as a white solid.
Example 21
To a solution of 3-{[(trii;oéropylsilyl)oxy]methyl}
bicyclo[2.2.l]hept—2—yl];3,6—dihydroimidazoi4,5—d]pyrrolo
15 [2,3-b]lpyridine-2 (1H)-one (45 mg) in tetrahydrofufan (0.15
ml).was added 1M téﬁrabutylammonigmflubride/tetrahydrofuran
solution (297.pl?, and the mixture was -stirred overnight at
ambient Eemperaturé. The reaction solution was evaporated
‘under reduced pressure. The residue was purified by silica.
20 gel column chromatography (ethyl acetate:methanol) to cbtain
_1—[3—(hydroxymethyl)5icyclo[2.2.l]hept—2-yi]-3,6~
dihydroimidazo[d,54d]pyrrolo[2,3~b]pyridine-2(lﬁ)—one
(14.8 mg) as a white solid. To a solution of
rel-4-{[{1R, 2R, 35,55} ~-5~-hydroxyadamantan-2-yl]amino}-1H-
25 pyrrolol2,3-blpyridine-5-carbohydrazide in 1—met5yl-2—
' ~115-
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pyrrolidoﬁe {1 ml) were added triethyl o?thoformate (340 pl)
and. p-toluene sulfonic.acid monohydrate (5.6 mg) . After
stirring at 120°C for 30minutes, triethyl orthoformate (340
ul)andp—tolqenesulfopicacidmonohydrate(5.6mg)wereadded.

5 After the mixture wés sﬁir;ed at 120°C for QO minutes, the

reaction solution was extractea:with 20% chlorofo:m/methandl
' solution,andwashedwithsaturatedaqueous50d£qmbicarbonate.
1 .
Théorganiclayerwasdriedovermagnesiumsulfatgéndfiltered.
The filtrate waé evaporéted under reduéed pressure. The’

10 residue wasléurified by silica gel chramétography
(chloroférm&methaﬁol) to obtain rel—(ls,BR;4R,SS)—4—
{[1—(dieth6xymethyl)—5—(l,3,4—oxazoief2—yl)—1H—pyfrolo
~[2,3—b]pyridine—4—yljamino}adamantan—l—ol (28 mg) and: -
rél—(15,3R,4R,5s)-4—{[5-(1,3,4¥oxaque—2—y1)—IH-pyrrolo

15 [2,3-b]pyridine-4-yl]amino}ladamantan-1-ol (70 mg) .

i

Example 22

The cis-trans mixture of N—(qyénomethyl)—4—(2~oxo—
_ 3,6—dihydropyrazolo[4,5—d]pyrrolo[é,3—b]byridine—1(ZH)—
yl)adamantan—l—eafboxylate was separated by HPLC (agueous
20 (NH4) HCO3-aqueous ammonia (pH = 9.2):racetonitrile) to obtain
a fraction (8 mg) having a peak with a short retention time
and another fraction (15 mg) having a peak with a long retention

time.

Example 23
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4—(Adamantan—l-ylamino)—lﬂ—pyrrolot2,3—b]pyridine—5:
carboxylic acid (17 mg) and triethylamine (15 ul) were
dissolved in dioxane (0.5 ml).. To the mixture was added
diphenylphosphoryl azide (DPPA) (18 pl) at 120°C under
5 stirring. Thexnixture‘was stirred at the same.temperature for.
2 houfs and-cooled to ambient temperature. The obtained solid
" was collected by filtration and .washed with acetonitrile to
obtain (adamantan—l—?l)—3,6~dihydroimidgzp{4;57d}pyrrolo
[2,3—b]pyridinc=;~-2.(ll-1)-one (11 mg). | |
10 Example 24 ~
To a mixture of 5,6~diamino—4*{cist—hydroxyl—Z—
aaamantyl]aﬁino}—N—me;hylnicotinémide (9 mg) and friethyl
orthoformate  (0.15 mi) was added concentrated hydrochloric
acid (5 ﬁl), and the mixture was heated at 90°C for 3 hours.
15 After being cooléd, the reaction.solution was diluted with
ethyl_écetate (10 ml), and saturated aqueous sodium
_hydrogencarbonate (10 ml) was %ddéd. .The_organic layer was
 extracted, .dried over magnesium suifate,'and concentrated.
The residue was purified by silica gel column chromatography
20 (chlorbform:methanol) to obtain 7-{[cis-5-hydroxyadamantan-
2-yllamino}-N-methyl-3H-imidazo[4, 5-b]pyridine~6-

r

' carboxyamide (0.5 mg) as a pale yellow solid.
Example 25
A mixture of acetic anhydride (887 pl) and formic acid

25 (342 pl) was stirred at 60°C for 2 hours. After the mixture
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"was éooled, a solutidn of 4-(Z—adamantylamino)‘6-amino-5-
nicotinamide (200 mg) in dichloromethane (1 ml) was added
dropwise. The reaction ﬁixpure was stirred at ambient
temperature for 1 hour and at 50°C for 2 hours. After being
5 cooled, the reaction mixture was evaporated_under reduced
pressﬁre. 'To the residue were added ethanol {2 ml),
tetrahydrofuran (1 ml), and water (1 ml). Thép, iron powder
! .
(169mg)andammoniumchlorideL16mg)wereaddadpothendxture.
The mixture waé-étirred at i20°C for 6'hours. After being
10 _cooled,thendxtunewasevaporateduhderreaucedpressure. fo
the residue was added saturated aqueous sodium hydroxide (10
ml), and the mixture was extracted with ethyl acetate. The
‘organic layer was dried over magnesium sulfate and filtered..
‘The filtrate was concentrated under reduced pressure. The
15 residue was purified.by silica gel column chromatography
(chloroform:methanol) .to obtain 7-(2~adamantylamino) -3H-
imidazo[4,5—b]pyridihe—G-carboxyamide (110 mg) as a white
solid. |
Examglé 26
20 To a mixture of isopropyl 6-(benzylamino)-4-{[cis-5-
hydroxyadamantan-2-yl]amino}-5-nicotinate (90 mg), ammonium
formate(236mg),andﬁmthanolwasaddele%pailadimnoncarbon
{50% wet) (40 mg), and the mixture was stirred for 5 hours under

refluxing. After being cooled, the reaction mixture was

25 ' filtered to remove catalyst. The filtrate was concentrated
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under reduced pressure. To the residue were added-triethyl
orthoformate (0.6 ml) and concentrated hydrochloricvacid (31
nl), and the mixture was stirred at émbient temperature for
3 hours. Af;er the reaction mixture was diluted with ethyl
acetate {20 ml}, saturated aqueous_sqdium hydrogencarbonate

(mﬁmi)wasadded. Theorganiciayerwasextracted,driedover

- magnesium sulfate, and filtered. The filtrate was

1 -
concentrated under reduced pressure. The residuewaspurified

by silica gel cdlumn chromatography {chloroform:methanol} to
obtain isopropyl—rel—?—{[(lR 2R, 38, SS)-Sthdroxyadamantan—
2- yl]amlno} -3H- 1m1dazo[4 5- b]pyrldlne 6- carboxylate {45 mg)

as a whlte solid.

‘Example 27

To a solution of 4-[(5~hydroxyadamantan-2-yl)
amino]—IH—pyrrolo[2,3—b]pyridineTS—cérbonitrile-{iOO mg) in
methanol (3 ml) were added hydroxylamine' hydrochloride (34 mg)

and 5odium hydrogencarbonate (82 mg), and the reaction

~ solution was stirred at 90°C for 18 hours. The reaction

solution was concentrated undér reduced pressure, and the
residue was purified by silica gel coiumn chromatography
(chloroform:methanocl = 100:0 to 50:10} to ob£ain |
—hydroxy—4—{[(2r,55)-hydroxyadamantan—Z-yl]amino}—lH—
pyrrolo[2,ij]pyridine-S—cérboxyimidamide {32 mg) as a white

solid and to obtain N'-hydroxy-4-{[(2s,5r)-hydroxyadamantan- -

2-yl]lamino}-1H-pyrrolo([2, 3-b]lpyridine-5-carboxyimidamide
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(35 mg) as a white solid.
Example 28

A solution of rel-(12Z}-N'-{[(4-{[(1lR,2R,3S,5s)~
5—hydroxyadamantan—2—yl]amino}—lH—pyrrolo[2,3-b]pyridin—5—
yl)carbonyl]oxy}ethanimidamide (16.2 mg) in.N,N—
dimethylformaﬁide (0.4 mL) was.stirred at 160 °C for 3 hours,
then stirred at 165 °C for 1 hour. The reaction mixture was
biluted witﬁ ethyl aéetate} washed with 10% sodium chrolide
‘agueous solutiéﬁ, water (three times), énd brine, dried over
magnesium sulfate, filtered and evaporatéd in vacuo. The
residue was purified by silica gel column‘chromatography
(?hlor;form:methanol, 15:1) to gife rel-(1ls,3R,4R,55)-4-
{[5—(3—met5y1—1,2,4~oxadiazol—5—yl);1H—pyrrolo[2,3-5]pyrid-
ih—4—yl]amino}adamantan—l—ol (6.0 mg) as a orange crystals.
Example 29 |

To a solution of rel-4-{[(1lR,2R,3S,5s8)-5-

hydroxyadamantan-2-yl]amino}~1H-pyrrolo[2,3-blpyridine->5-

- carbohydrazide in l—methyl—Z—pyrrolidone'(1 ml) were added

triethyl orthoformate (340 pl) and p-toluene sulfonic acid
monohydrate (5.6 mg)}. After the mixture was stirred at 120°C
for 30 minutes, triethyl orthoformate (340 pl) and p-toluene
sulfonic acid monohydrate (5.6 mg) were added. After the
mixture waé stirred at 120°C for 40 minutés, the reaction
solution was extracted,with'20% chloroférm/ methanol solution

.and washed with saturated aqueous sodium bicarbonate. The
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organic layer was dried over magneéium sulfate and fiitered.
The filtrate was concentrated under-reducéd pressuge. The
residue was purified by silica gel chramatography
(chloroform;methanol) to obtain rel-(ls,3R,4R,5S)-
4—{[l—(diethoxymethyl)—5~(l,3,4-ogazole—2—yl)—lH-pyrrolo

[2,3—b]pyridine—4—yl]amino}adamantan—l—ol {28mg) and to

- obtain rel-(1s,3R,4R,58)-4-{[5~-(1,3,4-oxazole-2-yl)-

10

1

1H-pyrrolo[2, 3-b]lpyridine-4-yllamino}adamantan-1l-ol (70
mg) .

Example 30 ' o
To a solution of N'-hydroxy-4-{[(2r,5s)-5-

hydroxyadamantan-2-yl]amino}~1H-pyrrolo[2, 3-b]pyridine-5-

:carboximidamide (45 mg) in dichloromethane {(0.45 ml) were

15

added pyridine (32 pl) and acetic anhydride (19 ul). The
reaction solution was stirred under ambient temperaturé for
2 hours. To the reaction solution were further added pyridine

(32 pl) and acetic anhydride (19 pl), and the reaction splution

~ was stirred at 60°C for 2 hours. To the reaction solution was

20

25

further added pyridine (0.5 ml), and the mixture was stirred

‘at 90°C for 16 hours. The reaction solution was extracted with

chloroform and washed with water. The organic layer was dried
over magnesium sulfate and filtered. The filtrate was
concentrated under reduced pressure. Theresidue waspurified

by silica gel column chromatography ({(chloroform:methanol =

1100:0 to 90:10) to obtain (1s,4r)-4—{ [5-(S5-methyl~1,2,4-
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oxédiazole—3~y1)-1H—pyrrolo[2,3-b]pyridine~4-y1]amino}'
.adamantan-1l-ol (10 mg) as a white solid.
Example 31
To a sqlution of N'-hydroxy-4-{[(2r,55)~-5-
5 hydroxyadamantan—Z—yl]amino}-lH~pyrrolo[2,3-b]pyridine—5—
carboﬁyimidamide (25 ﬁg) in N,N—dimethylforﬁamide (0.5 mlj
- were added pyridine (9 pl) and 2-ethylhexyl ch;orocarbonate
}14 pl) under ice cooiing. The reaction solution was spirred
at ambient température'for 2 hours. To fhe reaction 501qtion
10 was added water. The mixture was extracted with chlqroform
and washed with water. The organic layeg_was dried over -
magnesiumsulfateandfiltered:-Thefiltrafewascontentrated
under reauced pressufe. The residue was dissolved in.
N;N—dimethylformamide (0.5 ml)ﬂénd xylenel(O.S ml), and the
15. reaction solution was stirred at 150°C for 2 hours. After the
reaction solution was cooled to ambierit temperature, the
precipitate was collected by filtratior; and washed with.a small
~amount of ethyl aéetéte to obtain {ls,4r)-4-(3-aminopyrazolo
[3,4-d]pyrrolo[é,B—b]pyridine—l(6H)—yl)adamantan—1—ol (8
20 mg) as a white solid.
Example 32
To. a solution of 3-{4-chloro~1H-pyrrolo[2,3-b]
éyridine—S—yl)—N—(2—methox§ethyl)—1,2,4—oxadiazole—5~
carboxémide (35 mg). in l1-methyl-2-pyrrolidone (0.35 ml) were’

25 -added N,N-dibutyl-l-butanamine (0.078 ml) and cis-
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(18, 3R, 4R, 58) -4-amincadamantan~1-o0l (36 mg) under ambient
temperature. The mixture was immediately heated to 190°C and

stirred for 1 hour. After the disappearance of the starting

compound was ascertained, water was added to the reaction

solution, and the solution was filtered. The solid residue

was washed.with water and dried. The solid residue was

- purified by thin-layer silica gel column chromatography

10

15

1 . '
{chloroform:methanol = 12:1) to obtain cis—N*{}F

[(1R,2R{38;55)-5—hydroxyadamantan—2-y1i—1,6—
dihydropyrazolo[3,4—d]pyrrolo[2,3—b]pyridine—3—yi}—N'—(2—
methoxyethyl)e£hanediamide (lB.i mg) as a Qellowish white
sélid.' | |
Example 33

- To a solupion of 3-(4-chlar0—1H—pyrrolo[2,3—b}
py;idine-S—yl)—N-me£hy1—1,244—oxadiazole-5—carboxamide'
(14.2 mg) in l-methyl-2-pyrrolidone (0.142 ml) were added

N,N-dibutyl-l-butanamine (0.0487 ml) and cis-(1S,3R,4R,5S)-

~ 4-amincadamantan-1-ol (25.7 mg). The mixture Qas stirred for

20

25

100 minutes using a microwave reaction system at 200°C. After
being cooled, the reaction solution waﬁ directly purified by
preparative HPLC system (10mM NHqHCO3+ NH; {pH = 9.2):éH3CN =
95:5 to 20:80). The active fraction was concentrated to obtain
cis-N-{1-[ (1R, 2R, 3S,5s) -5~hydroxyadamantan-2-yl]-1, 6-

dihydropyrazolo[3, 4-dlpyrrolo[2,3-b]pyridine-3-yl}-N'-

‘methylethanediamide (11.1 mg) as a solid.
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Example 34
| To a suspension of 4—{[(2r,555—5—hydroxyadam$ntan—2—
yl}amino}-lH—pyrrolo[2,ij]pfridine—5~carbonitrile (60 mg)
in toluene (Q.6nﬂJ were added'thiosemicafbazide {35.5mg) and
5 trifluocrocacetic ;acid (0.15 ml), and the mixturg was stirred
at 70°C for 6 hours. To tﬁe mixture were fﬁrther added
£hiosemicarbazide(35.5mg)andt:ifluoroaceticacid(O.iSml),
ILamd the mixture was st‘irrec.j a£ 90°C for 51 hours. ._Furthermore,
thiosemicarbaziae (17.8 mg) was added,‘and the mixturg was
10 séirred at 90°C for 48 hours. The reaction solutioq was
alkalified,wigh saturated agueous sodium_h&drogencarbonate
ahdext?actedwithethylacetatéu TheorganiclayerWaSwashed
with water and saturated brine{ dried over anhydroué sodium.
sulfate, and evqporated uhder'reauced pressure. The residue
15 was purified by sili;a gel .column chromatography
(chlo;oform:methanol) to obtain (ls,4*)-4-{[5%~(5-amino-—
1,3,4-thiadiazole—2fy})—1H-pyrrolo[2;37b]pyridine~é:
yllamino}adamantan-1-ol (8.3 mg) as a white solid.
Examgle.35
20 To a solution of ethyl 5-[4-{2-=0x0-3,6~dihydroimidazo
_[2,3-b]pyridine—1(ZH)—yl)adamantan-l—yl]—l,z,4—oxadiazole—
3-carboxylate (30 mg) in tetrahydrofuran {1 ml) was added
lithium aluminum hydride (iO mg) under ice cooling, and the
mixture was stirred for 1 hour at ambient temperature. To the

2% . - reaction solution was added 1M agueous sodium hydroxide. The
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mixture was stirred for 30 minutgs at ambient temperatgre and
extracted with chloroform. The o?ganic layer was dried over
magnesium sulfate and filtered, and the filtrate was
concentrated under reduced pressure. The residuewas purified
5 by silica gel columﬁ chromatography,(chlorofgrm;methanol) to
obtain 1—{5—[3~(hydrogymephyl)—1,2,4—oxadiazole—5—yl]
'ladamantan—Z—yl}-B,6—dihydroimiazo[4f5;d]pyrrdlo[2,3—
1 .
blpyridine-2 (1H)-one (3 mg). '
"Example 36 | |
10 . To a solution of 4—{[(2rt55)~hydro£§adamantan—2—yl]
amino}-}H-pyrrolo[Z,3—b]pyridine—S—carboqitrile (27 mg) in
ethanol (0.5 ml) were added 10% palladium on .carbon k30 mg)
--and 2M hydrochlqric acid/ethanol solution (0.5.m1). The
reaction solutigniwas stirred for 3 hours under hydrogen
15 étmosphe;e-at 60°Cf The catalyst. was filtered with Celite,
and the filtrate was conceﬁtrated.undei reduced pressure'to
~obtain (1s,4x)-4- {[5—(aminomethyl?—inpy;rolo[Z,3-b]
. pyridine- 4—y1}amino}adamantan—l—oi trihjdrochloride {37 mg)

as a white solid.

:

20 Example 37

To a solution of 1-(4-{[(2r,5s)-5- hydroxyadémantan—Z—
~yllamino}-1H-pyrrolco[2,3-blpyridine-5- yl)ethanone (20 mg) .
in tetrahydrofuran (2.5 ml) wasaddedlithiumaiuminumhydride
(19.4 mg) under ambient temperature. Eurthermore;themixturé

25 "was stirred at ambient temperature for 2 hours. After the
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disappear;anCe of the starting compound was ascertained,_ to the
reaction solution.were added water (19 pl), 2M aqueous sodium
hydroxide (19 pl), and water {(57pl) successively. The
precipitated solid was removed by Celite filtration and washed
5 with tetrahydrafuran. The filtrate was conqentrated under
reduced pressure and purified by thin-layer silica gel coluﬁn
"chromatography (chloroform:methaqol§=4:1)1xndbtain {l1s,41}-
' .
4-{[5- (1-hydroxyethyl) -1H-pyrrolo[2, 3-b] pyridine-4-
'yl]amino}adamaﬁﬁéh—l-ol (9.1mg) . . .
10 Example 38
To a solution of 4~{[(3—exo)-8-(5—ni£ropyridine—2—
yi)—8—azabicyclo[3.2.1]oct-3—yl]amiﬁo}le—pyrrolo‘
[2,é-b]pyridine—S—Carboxamide (25 mg) in methanol (O.5'ml}
wéfe added ammonium formate (38.6 mg)_and'palladium on carbon
15 (50% wet) (1.3 mg), and the mixture was heated for 5 hours under
refluxing. After the mixture was cooled to ambient
températﬁre, the insoLuble matter was reﬁoved by Celite
~ filtration and washed with methanol. The filtrate was
evaporated under reduced pressure and purified by thin-layer
20 siiica gel column éhromatography (chloroform:methanol = 4:1)
to obtain 4-{[ (3-exo)~8-(5-aminopyridine-2-yl)-8- '
azabicyclo[3.2.1]oct—3—yl]amino}—lH—pyrrolo[z,3jb]pyridine

—5—carboxamide (12 mg).
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Example 39

To a solution of N'-(5-bromoadamantan-2-yl)-4-chloro~-
.1H—pyrrolo[2,3—b]pyridine—S-carbohydrazide (200 mg) in
l-methyl-2-pyrrolidone (1.5 ﬁl) was adéed triethylamine (0.2
5 ml;; and the mixture was stirred a;.200°Clus;ng_a microwave
reaction system for 2 hours. A%ter the reaction solution was
cooled, water was added to the reaction solution, and the
. .
mixture was extracted with &hloroform! The orgapic layer was
dried over magnésium sulfate.and filteréd. The filtratg was.
10 concentrated under reduced pressure. Therésiduewaspurified
by silica gel coluﬁn chromatography (chlorgfprm:methanol).to
obtain 1—(5—bromoadamantan—2-y1)-1,é-dihydropyrazdld
-Ig,4—d]pyrrolo{2,3-b]pyridine—3(2Hj—one (91 mg) .
Ekamgle 40
15 To alsuspénsion of df[[(2RrSS)-5-hydroxyadamantah—
2—yl]aﬁino}—lH-pyrrolo[Z,3-b]pyridineJS—carbonitrile (50
mg) in a mixture of toluene (1.5ml) andﬁ,N'-dimethylformamide
(1.5 ml) were added sodium azide (105.mg) and triethylamine
hydrochloride (223 mg), and the mixture was stirred for at 100°C
20 for 3 hours. To the reaction mixture was added sodium azide
(210 mg) and triethylamine hydrochloride (446 mg), and the
mixture was stirred at 100°C for 3.5 hours. The reaction
' solution.was diluted with g mixture solvent of |
dichloromethane:methanol (; 10:1), aﬁd the organic layér was

25 ~separated. Furthermore, the water layer was extracted with
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a mixture solvent of dichloromethane: methanol (= 10:1) three
times. The obtained organic layers wére combined, dried over
anhydroﬁs sodium sulfate, and filtered. The'fiitrate was

concentratedpnderreducedpreésure. The residue was purified

by preparative TLC (dichloromethane: methanol = 10:1) to

obtaiﬁ rel—(ls,3R,4R,5$)—4—{[5;(2H—tetrazole-5—yl)-lH—

' pyrrolo [2,3-blpyridine-4-yl]amino}adamantan-1-ol (35 mg) as

a solid.
Example 41

To 4—[(5—bromoadamantan-2—yl)aminp]LlH—pyrrolo
[2,3-blpyridine-5-carboxamide (52 mg) we;e-added ethyleqe

cyanhydrin (250 pl) and triethylamine (56 pl), and thérﬁixture

was stirred for 20 minutes using a microwave reaction system.

at 150°C. The reaction solution was cooled and purified by
silica gel column chromatography Lchloroform:methanol).' The
obtainedfractidnwasconcentratédundefreducedpressure,and

water was added. The obtained solid was collected by

_ filtration to obtain 4-{{5-(2-cyanocethoxy) adamantan-2-

yllamino}-1H-pyrrolo(2,3-blpyridine-5-carboxamide (16 mg).
Example 42

To a solution of 4—({5—[5-(trichloromethyl)-l,2,4-
oxadiazole—B—yi]—lH-pyrrolo[2,3~b]pyridine;4—yl}amino)
adamantan-1-ol (80 mg) in i—methyl—-Z—pyfrolidinone (1.6 ml)

was added ethylamine/methanol solution (2.0M) {1.7 ml}) under

‘ice cooling. The reaction solution was stirred for 5 hours
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uhder amblient temperature. To ;he reaction solution were
added ethyl acetate, tetrahydrofﬁran, and water. The mixture
was extracted with a mixture solvent of tetrahydrofuran and
ethyl acetate, and washed with saturated brine. The.organic
5 layer was dried ove? magnesium sulfate and filtered. The
filtratewasconcentratédupderfeducedpressﬁre. Theresidﬁe
- was purified by silica gel (NH silica gel) cd%umn
chromatography(chlofoform:methanol==100:O to 91:9) to obtain
4—({5—[5—(ethyiéﬁino)—1,2,4—o¥adia261e43—yl]—lH—pyrrolp
10 [2,3—b]pyridine—4—yl}amino)adamantan—l—oi (50mg) as a yellow
solia. | |
Example 43
4~ ({5-Hydroxyadamantan-2-yl)amino]-1H-pyrrolo{2,3-bj
pyridine-S5-carboxamide (100 mg) Qas dissolved in 45% aqueous
15 HBr (0.5ml), and the mixture was refluxed for 1.5 hours. The
reaction solution was cooled, and the ‘obtained solid was
collected by filtration and washed wiﬁh water. The obtained
solid was dissolved in dichlofomethane and methanol, and
purified by silica gel coiumn chromatography (chloroform:
20- methanol) to obtain 4-[5-bromoadamantan-2-yllamino}-
lH—pyrrelo[Z,3-b]pyridiné—S—carboxamide (85 mg).
Example 44
(5—Hydroxyadamantan-2~yl)—3,6—dihydroimidazo[4,5—d]
pyrrolot2,3-b]pyridine-2(1H)4one {92.mg) was suspended in
25 ‘dichloromethane, and diethyl aminosulfur trifluoride (DAST)
' - -129-
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was added. The mixture was stirred at ambient tempergtﬁre for
1 hour. The saturated aqueous sodium hydrogencarbonate and
ethyl acetate were added. The obtained solid wés collected
by filtfation and washed with diisoproyl ethylether to obtain
(5- fluoroadamantan-2-yl)-3,6-dihydroimidazo([4,5-d]pyrrolo

[2,3-b]pyridine-2{1H)-one (34 mg).

Example 45

To a solution of cis-(1ls,3R,4R;58)-4-{[5-(2H-
tetrazole—S—yli—lH;pyrrolo[2,3—b]pyridine—4—yl]amino}
adamantan—ljol (55 mg) in 1—methy172-pyrfdlidone (0.65 ml)
were'added.N—ethyl—N—isopropylpropane~2—amine (0.11 ml) and

iodomethane (0.015 ml) under ambient temperature,'and the

.mixture was stirred at ambient temperature for 4 boursl The

residue was purified by silica 'gel column chromatography
(chloroform:methanol = 99:1 to 90:10) .to obtain cis- '
(1s,3R[4R,5S)—4-{[54(2—meth§1~2Hatetrézol—5~y1)—1H—
pyrrole[2, 3-blpyridine-4~yllamino}adamantan-1-ol (12.5 mg)
as a maﬁor product (having a larger Rf vaiue obfained by TLC
(chloroform-methanol = lb:l)) and to obtain cis-

(1s, 3R, 4R, 55)~4-{ [5- (1-methyl-1H~tetrazole-5-yl)-1H-
pyrrolo[Z,3—b]pyridine—4—yl]amino}adamantan~l—ol(4.5mg)as
a minor product {having a smaller Rf value obtained by TLC
(chloroform-methanol = 10:1)), the major and minor products

each being obtained as a yellowish white solid.

"Example 46
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To a selution of 2—chloroqicot;nonitriie (56.?_mg) and
4-[(3-exo0)-B-azabicyclo[3.2.1)oct+3-ylamino] -1H-pyrrolo
[2,3-blpyridine-5-carboxamide (58.4 mg) in l-methyl-2-
pyrrolidone (0.6 ml) were added triethylamine (0.057 ml) and ‘
sqdium iodide (3'mgi, and the mixture was stirred for 10 houés
at 130°C. .After -the feaction mixture was left to cool,
l—ﬁethyl—Z-pyrrolidoné (0.3 ml). was added to the reaction
%ixture, and the reaetion mixture was dissolved._.Thelnixture
was directly pufified.by'preparative HPLé systeﬁl(IOnmdNH4HCO3_
+ NH3 (pH = 9.2):CH3CN = 98:2 to 60:40). fhe gctive fraction
was concentrated énd dried to hardness to obtain
4-{[(3;exo)~8—(3—cyanopyridine—2—y1)—8—azabicyclof3;2.l]oc
t-3-yllamino}-1H-pyrrolo[2,3-b]pyridine-5-carboxamide"

(10.1 mg) as a solid.
Example 47
To a sclution of 4—{[(3—exo)—8—(5Laminopyridine—2—yl)—

8~azébicyclo[3.2.1]oct—3—yl]amino};lﬂnpyrrolo[Z,3—b}‘

_ pyridine-5-carboxamide (1l mg) in methanol/dichloromethane

was added-aqueous formalin (0.022 ml), and the mixture was
stirred at ambient_temperature for 0.5 hours. Sodium
triacetoxyborohydride (30.9 mg) was further added, and the
mixture was stirred fér 16 hours at ambient temperature. To
the reaction solution was added saturated aqueous sodium

hydrogencarbonate, and the mixture was stirred for 30 minutes

‘at ambient temperature and extracted with chloroform-methanol.
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The extract was concentrated, and ‘the obtained yel}gw oily
matter was purified by thin-layer silica gel column
chromatography {(chloroform:methanol = 7:1) to obtain
4_{[(3—exo)—8—(5—(dimethylamino)pyridine—2—yl)—8-

5 azabicyclo[3.2.I]oét—B—yl]amino}—lH—pyrrolon,3—b]

pyridine-5~carboxamide (5.2Zmg) as a yellowish white solid.

Example 48

X )
To a suspension of 4~[({3-endo}-8=~azabicyclo[3.2.1]

oct—3-ylamino]—iH~pyrrolo[2,3—b]pyridine—5-carboxamide
10 dihydrochloride (25 mg) in 1,3—dimethyl—é—imidazolidinone
(0.5 ml) was added triethylamine (0.0289 ml). Furthermore,
mésyl chloride (0.0059 ml) was added under ice cooling. After
the mixture was.stirred for 1 hour at ambient teméerature,-'
diluted aqueous sodium hydrogencarbonate was addéd; and the
15 mixture was stirred. The precipitated white solid was.
collected by filtration, washedwith water, and dried to obtain
* 4-{[ (3-endo) -8~ (methylsulfonyl)-8-azabicyclo[3.2.1]oct-3-
_ yl]amino}—lH—pyrrolo[Z,3—b]pyridiné—S—cafboxamide {14.1 mg) -
as a white solid.
20 Example 4§
To alsolution of l—[(3—exo)fB—azabicyclo[3.2.1]oct—3—
yl]-3,6—dihydroimidazo[4,5—d]pyrrolo[2,3—b]pyridine—2(lH)—
one (12 mg) in N,N-dimethylacetamide (0.48 ml) and
'N,N—dimethylformamide (0.24 ml) were added N-ethyl-N-
25 isopropylpropane-2-amine (0.015 ml) and 6- |
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chloronicotinonitriie (11.7mg) . The mixture was immediately
heated to 90°C and stirred for 1Z hours. lAfter'the
disappearance of the starting compound was ascertained, the .
reaction solution was evaporated unaer reduced pressure and
5 dried. The_solid residue was purified by thinflayer sllica
gel coiumn-chrdmatogréphy_(chioroform:methanol = 8:1) to
obtain 64[(3—exo)—3—(2-oxo—3,6—dihydroimidazéj4,5—d]
;yrrolo[2,3—b]pyridiﬁe-1(2H)—y;)—B—azabicyclb[3.2.l]oct—B—

yllnicotinonitrile (5.2 mg) as a yellowish white solid.

10 Example 50

R To a solution of ethyl 3-(4-{[(2r, 5s) ~hydroxyadamantan-
Z;yl]amino}—lH-pyrrolo[2,3—b]pyridine-5—yl)-l,2,44 |
oxadiazole-5+carboxylate (80 mg) in tetrahydréfuran (3.2 ml} -
waé added 3M io@o(methyl)magnesium/diethy ether solution

15 (0.315 ml) under ice cooling, and the reaction solutiéﬁ was
stirred for 16 hours under.ambienf temperature. To the
reaction solution was further added 3M iodo(meth§l)magnesium/

~diethy ether solution (0.189 ml) under iée cooling. The .
reaction éolqtion was stirred under ambient temperature for

20 16 hours. To the reaction solution was added water under ice
cooling, and the mixture was stirred at the same temperature
forlsndnutes. To the reaction solution were added chloroform
and saturated'aqueous ammonium chloride. The mixture was
extrééted with chloroform and washed wi£h satﬁrated brine.

25 The organic layer was dried over magnesium sulfate and filtered.
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The filtrate was concentrated under reduced pressure. The
residue was pufified by silica gel column chromatoéraphy
(chloroform:methénol = 100:0 to 90:10) to obtain rel-
(1s, 3R, 4R, 55) -4~ ({5~ [5- (1-hydroxy-1-methylethyl)-1,2, 4-

5 oxadiazole-3-yl]-1H-pyrrolo{2,3-b}pyridine-4-~yl}amino)
adamahtan—l—ol (15 mg) aé_a white solid.

- Example 351

' To a solution 6f 4—{[(37exo)—8~(5—bromopyrimidine—2~
yl)—8~azébicycib[3.2.l]oct—3—yl]amino};lH—pyrrolo[2,3—b]

10 pyridine-5-carboxamide (22.2 mg) in N, N-dimethylformamide
{0.67 ml} and l,3;dimethyl—2—imidazolidiﬁoﬁe (0.67 ml}) were
aaded tetrakis (triphenylphosphine)}palladium (O) (5:8 mg) and
dicyanozinc(lﬁ.?mg). Reaction was carried out at 160°C.using.
a microwave reaction system for‘l hour. To the reaction

15 solution was added dichloromethane, and the mixture was
filtered. The solid residue was washed with dichloromethane
and dried. Thesolidrgsiduewaspurifiedbythin—layersilica
gel column chromatography (chloroform:methanol = 8:1) to
obtain 4—{[(3—exo)~8—(5—cyanopyrimidiﬁe-2—yl)—8—

20 azabicyclo[3.2.l]oct—3—yl}amino}—lH—pyrrolo[2,3—b]pyridine
-5-carboxamide {15 mg) as a yellowish white solid.

Example 52
To a solution of 4—{[(2r,55)—5—hydroxyadamantan—é~
yl]amino}—lH—pyrrolo[Z,3—bjpyridine—5—carbonitrilé (30 mg)

25 ‘in‘tetrahydrofuran {0.6 ml) was added diisobutyléluminum
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hydride (0.99M toluene solution) (0.49ml) at 5°C. Themixture
was stirred for 2 hours at 5°C and further stirred for 3 hours
at ambient temperature. To the reaction solution was added
6M aqueous hydrochloric acid (0.09 ml) at 5°é. The mixture
was stirred for 0.5 hoﬁr at ambient temperature.  Solid sodium
hydrdxide {23.3 mg) and magnesium sulfate were added, and the
mixture was stirred for 0:5 hour .at ambient temperature. The
1 )

insoluble matter was rémqved by Celite filtration and washed
with tefrahydréfuran. The filtrate was evaporated under
reduced pressure and purified gy thinflayék'silica gel column

chromatography (chloroform:methanol = $9:1) to obtain

4-{[(2r,5s)-5-hydroxyadamantan-2-yllamino}~-1H-pyrrolo

[2,3—b]pyridine—5—carboaldehyde_(18 mg) as a yellowish white-
solid.
Example 53

To a solution of 4-{[{2r,5s)-5-hydroxyadamantan-2-

yl]lamino}-1H-pyrrolo[2,3-b]pyridine~5-carboaldehyde (20 mg)

. in ethanol . (0.6 ml}) were added pyridine 10.052 ml) and

O-methylhydroxyamine hydrochloride (32.1 mg), and the mixture
was heated for 6 hours_under refluxing. After being cgoled
to aﬁbient temperature, the reaction solutién was evaporated
under reduced pressure, dried, and purified by thin-layer

siiica gel column chromatography (chloroform:methanol = 10:1)

to obtain 4-{[(2r,5s)-5-hydroxyadamantan-2-yl]amino}-

"1H-pyrrolo[2, 3-b]pyridine~5-carboaldehyde O-methyloxime (11
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mg) as a yellowish white solid.
Example 54
To acetic acid (0.8 ml) were added pyrrolidine (0.013
ml) and para-formaldehyde (5.72 mg), and the mixture was
5 stirred for 5 mihutes at 60°C. To the reaction solution was
added ci5-4-{[(1R,2R,3$,5$)—S;hydroxyadamantan—Z-yl] |
.amino}-lH—pyrrolo[Z,3—b]pyridine—S—carboxamide (40.0 mg)_a£
60°C, and the mixtur; was stirred at 60°C. for 2 hours. The
reaction solutién was evaporated under £¢duced pressure, and
10 toluene and Nfe;hyl—N-isopropylpropane—Z%amine were added,
and the mixture wasvsubjected.to azeptropy._ The solid residue
wéspurifiedbyrﬁithin—layersilicaéelcblumnchfométégraphy
(chloroform:methanol = 10:1) to obtain cis-4-{[ (1R, 2R, 3S,5s)~
5-hydroxyadamantan-2-yl]amino}-3-(pyrrolidine-1-ylmethyl)-
15 1H*pyrrolo[2,3—b]pyrid;neHS—cgrboxamide (10.8 mg) as i

!

vellowish white solid.

Example 55

To a solution of 4—{[(2r,55)—5—hydfoxyadamantan—2-yl]
amino}—lH—pyrrolo[Z,3—b]pyridine—Sucarboaldehyde (40 mg) in

20 tetrahydrofuran (1 ml) was added methyl
(triphenylphosphoranylidene)acetaﬁe(56rm”, and the reaction
solution was stirred at 80°C for 16 hours. To the reaction
solution was further added methyl |
(triphenylphospﬁoranylidene)acetate (43 mg), andtﬂuareaction

25 solution was stirred at 90°C for 3 hours. To the reaction
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solution was further added methyl
(triphenylphospﬁoranylidene)acetéte {129 mg), and the
reaction solution was sfirred.at 90°C for 16 hours. The
reactionsothionwaéconcentratedunderreducedpressure,and
5 the residue waé purified by silica gel column chromatograpﬁy
- (chloroform:methanol ='100;0 to 90:10) to obtain methyl
(2E)-3-(4-1{[ (2, 5s)~5-hydroxyadamantan-2-yllamino}-1H-
pyrrolo[2,3-b]pyridine-5~yl}acrylate (7 mg) as a yellow
solid. .
10 lExamEle 56
To a solﬁtién of cis-4-{[(1R, 2R, 3S,5s)-5-
hydroxyadamantan—Z—yl]amino}—lH—pyrrolo[2,3—b]pyridine-5-
- .carboxamide (50 mg) in N,N-dimethylformamidé (0.6 ml) was
added 1—ch10ro~2,Q—pyrroiidinedidne (18.4 mg) at ambient
15 temperature. After the mixture was stirred at ambient_
temperature for 2 hours, water was added to fthe reaction
solution, and the solution was filtefedu The golid residue
_ was washed with water and dried. The solid residue was
purified by thin-layer silica gel column chfomatography
20 (chloroform: methanol = 4:1) to obtain cis-3-chloro-4-
{I (1R, 2R, 38, 55) -hydroxyadamantan-2-yl]}amino}-1H-pyrrolo
[2,3-b]pyridine-5-carboxamide (5 mg) as a yelloﬁish white
solid.
Example 57
25 - To a.solution of N'-hydroxy-~4-{[{2r,5s)-5-
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hydroxyadamantan;z—yl]amino}—lﬂjpyrréld[Z,3—b]pyridipe—5—
carboxyimidamide (30 mg) in acetic aéid-(O.S ml) was added
éceticanhydride(iyul)handth;reactiénsolutionwasstirred
for 30 minutes under ambient temperature. To the reaction
5 soiution was added iO% palladium on carbon (;0 mg), and the
mixture was stirred under'hydrégen atmosphere at 50°C for-3
“ hours. After the reaction solution was cooled to ambient
: . . : :
temperature, the catalyst was filteredlﬁff.with Celite.‘ The
filtréte was céﬁcentrated under reducea pressure, and the
10 residue was washed with acetonitrile undér-stirring._ The
precipitate. was collected by filtration to obtain
4-{[(2r,5s8) -5~ hydfoxyadamantan-Z-yi]émino}—lH-pyfrélo
[2,3—b]pyridine—S—cérboxyimidamide acetate (20 mg) as-a
yellow solid. |
15 Example 58 .
To-a solution of cis-4-{[(1R,2R,3S,5s)~5-
hydroxyadamantan—Z-yl]gmino}—lH—py;rolo[2L3-b]pyridine*5—
. carboxylic acid (30 mg) in L-methyl;Z—pyfrolidone (0.18 ml)
was added pyridine hydfochloride {10.6 mg) at ambient
20 temperature. Reaction was carried out at 200°C for 1 hour
using a microwave reaction system. To the reaction solution
was added saturated aqueous.sodiunlhydrogencarbonate, and the
mixture was extracted with ethyl acetate and washed withwater.

The extract was dried over magnesium sulfate and filtered. The

25 ‘filtrate was concentrated under reduced pressure. The residue
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was purified by thin-layer silica gel column chromatography

{(chloxoform:methanol = 10:1) to obtain cis~(ls;3R}4R,55)-4~
(1H—pyrrolo[2,3—b]pyridine-4-ylamino)édamantan—l—ol {14.1

mg) as a yellowish white solid.

5 Example 59

To a solution of cis—df{[(lﬁ,ZR,BS,Ss);S—
" hydroxyadamantan-2-yllamino}-1H-pyrrolo(2,3-b]pyridine-5-
; .
carboxylic acid (30'mg) in N,N~dimethylformamide (0.1 ml) was
addedkN,N'—carbényldiimidazole {29.7 mg), and:thelnixture was
10 stirred for 0.5 hoﬁrs at 60°C. ﬁ‘o the reactic;n‘mixture was added
methanesulfonamide (17.4 mg) and l,8—diazabicyélo[5.4.0]
undec—?—ené (DBU) (0.027 ml). 'After being further stirred at
60°C for 3 'hours, the feaction solution was concentrated under -
reduced pressure. The fesidue was purified by thin;layer
15 silica gel column chromatpgraphy {chloroform:methanol =u4:l)
to obtain cis—é-{[(1R,2R,3$,55)—5—hydfoxyadamantan-2—yl]
amino}—N-(methylsﬁlfonyl)—lﬂ—pgrrolo[2f3-b]pyridine—5—
. carboxamide (7.8 mg) as a yellowish whité solid.
Example 60- |
20 To a solution of cis-4-{[(IR,2R,3S,55)-5-
hydroxyadamantan-2-yl]amino}-1H-pyrrolo[2,3-b]pyridine->5-
carboxamide (75 mg) in tetrahydrofuran (0.5 ml) and methanol
k0.375 ml) was added 1,1-dimethoxy-N,N-dimethylmethaneamine
(1.54 ml} atvambient temperature. After being stirred for 1

25 ‘hour under heating and refluxing, the mixture was:cooled to
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N HO trans 390 HN NHO ¢ cis 391 N 392 HN N HOcis/trans m x 393 |

N 394 |

N HO cis/trans mx, 395 HN\ N HO 396 N. NH H3C b0 cis 397

,trans N 398 2h7f7944B8C- 0 cis/trans nix Table 71(contd.prrhrosésisiur e
Er St fucture 399

10

15

20

25

ambient temperature and stirred for 1 hour, The prec?pitated
solid was collected by filtration, washed and dried to obtain
cis-N—[(dimethylamino)methylene]-4—{{(lR,2R$3S,Ss)-5—
hydroxyadamantan—Z—yl]amino}—lH—pyerlo[2,3—b]pyridine—5—
carboxamide (70 mg) as a white solid.

Example 61-
A solution of cis-2-[(4-{[(1R,2R,3S,5s)-5-

! .
hydroxyadamantan—2—yl]amino}—lHepyrrolo[Z,3—b]pyridine—5—
yl)carbonyl]hydfazine carboxamide (30 ﬁg) in a mixture of
xylene (0.45ml) and acetic acid (0.45 ml) wés stirred at 120°C
for 3 hours.. Furthermore, 1-methyl-2-pyrrolidone (0.45ml) was
added, and the mixture was stirred a£ 150°C for 4 hours. The
reaction solution was concentrated under reduced pressure and
dried. The residue was purified by thin-layer -silica gel
column chromatography (chloroform:methanol = ;0:1) to obtain
cis-5-(4-{[ (1R, 2R, 38, 55)-5-hydroxyadamantan-2-yl]amino}-1H

—pyrrolo[2,3-b]pyridine—5—yl)—2,4—dihydro-3H—l}2,4—-

. triazol-3-one (5.6 mg) as a product (haviﬁg a higher Rf value

obtained by TLC (chloroform-methanol = 10:1}) ané to obtain
cis—5—(4—{[(1R,2R,3S,55)—5—hydroxyadamantan—2-yl]amino};lH
-pyrrolo[2,3-b]pyridine-5-yl)—1,3,4—oxadiazole—2(3H)—one
(8.9 mg) as another product (having a lower ﬁf value obtained
by TLC (chloroform-methanol = 10:1)), these products each

being obtained as a yellowish white solid.

‘Example 62
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Nt, NH O 900 H3CO-CH --/0" diastereoner of 399 cis or trans unknown
O-CH H3C-/0 di astereoner of 400 cis or trans unknown 901 , hi NN N

0, 41 1 49 H2wdi-gstersgener of 402 cis or trans unknown QO%dﬂﬁﬁikBmﬁm
H2 di astereomer of 401 cis or trans unknown 903 N H3C- K410 H3C CH3

cis/trans mx 909 N yr N di astereoner of 405 cis or trans unknown
905 Nr?l, | NH N-'" O

To a solutlon of ethyl 4-{[{2r,5s)-5~-hydroxyadamantan-
2-yl]lamino}~1H- pyrrolo[2 3- b]pyrldlne -5- carboxylmldate
trihydrochloride (75 mg) in ethanol (1 ml) was added
1,2-ethanediamine (0.11ml), the reaction solutionwas stirred

5 at 120°C for 2 hours. The reaction.solution was concentrated
under.reduced pressure, and tﬁe residue was purified by
’ NH;silica.gel column- chromatography (chloroform:methanol =
iOO:O to 95:5) to obtain (15,4r);4—{[5~(4,5—dih§dro—1H—
'imidazole—zﬂyl);1H—pyrrolo[2,3—b]pyridine~4-y1]amino}_
10 adamantan-l-ol (17 mg) as a white solidi: |
Example 63 .
To a‘;olution of ethyl 4—{[(2r,555—5—hydroxyédamantan~
2—yl]amino}—lH—pyrrolo[Z,3—b]py;idine~5"carboxyimidate
' trihydrochloride (15b mg) in ethanol (1.5 ml) were added
15 2—amin0ethan§l {78 pl).and triethylamine (0.225 ml}, ané the
‘reaction solution was stirred at 110°C for 2 hours. The
reaction solution was cooled to ambient temperature -and
. filtered, and the ﬁiltrate was concentrafed under reduced
pressure. The residue was purified by silicg gel column
20 chromatograph& (chloroform:methanol = 100:0 to 90:10). The
obtained solid was washed with ethyl acetate under stirring
and collected by filtration to obtain (1s,4r)-4-{[5-(4,5-
dihydro-1, 3-oxazole-2-yl)~1H-pyrrolo([2, 3-blpyridine-4-yl]
amino}adamantan-1l-o0l (5 mg) as a white solid.

25 Example 64
' . -141-



OP rsir diastereonmer of 404 cis or trans unknown 906 N cis or trans
unknown Table 71 (contd. ) Ex Structure Cx Structure 407 trans 408
H N ,N 4080%070779% JNI-i go. 410 Hm N. ' “Chiral "NH WcEi8lbe/Sesarral

| 0 inH3 912 HN N cis/trans mx 913 HN NI NNH2 cis/trans m x 919
DQ, N NH N' O O diastereoner of 415 cis or trans unknown 415 11 HO
di astereoner of 414 cis or trans unknown

4—[(5—Hydroxyadamantan—2—yl)amino]—lH—pyrrolq[Z,3-b]
pyridine—S—carbonitfile (200 mg) and Raney nickel were added
to ethanol (5 ml), and the reaction solution was stirred under
hydrogen atmosphere at 60°C for 8 hours. The catalyst was
5 filteradoffwithCelite. Thefiltratewasconcentratedunder
feducedpressure. The residue was dissolved indioxane (3ml),
) ?nd 1M aqueous sodium hydroxide -(0.65 ml) was'addedl To the
reaction ;olution was added di-t~butyl dicarbonate (0.22 ml)
under ambient témperature, ahd the mixture was stirred for 16
.10 hours: The regction solution was extractéd with chloroform
and wa;hed with water. The organic layer was dried- over
magnesiumsulfateaqdfiltered.“Thefiltratewasconéeﬁtrated
under reduced pressure. The res;due was purified by silica
gél column'chromatqgraphy {chloroferm:methanol = lOO:O_fo
15 90:10) to obtaiﬂ t;butyi ({4—[(5—hydroxyadamantan—2—yl}
amino]—lH—pyrrolo[Z,3—b]pyridine—5-ylfmethyl)carbamate (40
mg) as a pale yellow solid.
The compounds shown in fhe followiﬁg Table 71 were
produced according to the above—mentioneciproduction}nethods,
20 the methods obvious to those skilled. in the art, or medified
methods of these. The tables 71 and 72 show the structures
and physicochemical data of the compounds described in these

Examples and also show the methods for producing the compounds.

~142-



416 NC NH2 HO cis/trans m X
Ex Structure 917 OCH H 4 918 HC1.1 0O R /O

Table 71(contd.)

Structure Structure

Ex
ONHN-1 HOCI S 919 NPc

420 it 1Ni---9' L,F"NHNO HO> G S 421 R \N C S
. 20 7944 -
Ho s 923 SEAHETHAE ot rans 924 111 NC N- NH . erfig bl
Table 71 _
Ex Structure Ex. Structure
Hon,
K\:L(\Lfo
1 2 {NH NH,
bl
NN
O\
“NH
| ten
cisftrans mix
H
A ;
N
. . LA
NH
0
cis
" - .
\ I o N O 1 H rL '
A | %wf’
! ~N, K’N.l 8 © A NH O~ N-CH,
e
_ . OH cis
H cis

=143~



OH di astereomer of 425 cis or trans unknown Table 71(contd.) Ex
Structure Ex Structure. 425 R, NH2 NH . 011 di astereoner of 424 cis
or trans uRinewrAdd® N NH2 NH is or trans unknown CI' S pcdAP2006/325682
NH OH HO trans 428 INL "NH HO cis 429 0 H3c_o LLNNThto NLO cis/trans

M x 43C) M \I0O Il HOO cis'a-13 . 431, HCcis 432 H'O0 HCcis 433

Table 71 (contd.) .
Ex . Structure ' Ex Structure

(\:%N;\(o_ A IN\
N P y

' N
" HO T 0 ' . Hgo
. -
' O

cis P H,C " -cis/trans mix

¥

ﬁm : LT

CH, 12 Q.

) NH O . nooNH \)LCH
& ' :
HO™ ™~ cis HO cis '

« . ' H
|N‘ NN
NGO ‘ %&YNHZ
13 . @,.NH O\I‘l 14 NH N

cis

H B L
N , Q\;L ]
| .
QI%/H‘N’&NH 16 N‘{;
15 H 2 -
Jl 1

diastereomer of 365
cis or trans unknown

~144-



Ex St ructure 435

cis 434 . HCcis Table 71(contd.) Ex Structure
HO ds, 3436_HOI_cis. 437 . HO , . ds ,0OH 438 HOH ,NHds 3 'C
439 HO N we ofilirgral 0 HON O ‘ PCT/IP2006/326327
Table 71 (contd.) ]
Ex Structure Ex |- * Structure
. H
’ . NG
N N _ N\ l/

N I,, N

- =N
17 NH ;ﬁrﬂ’ 18 HNég;} o
Ho@ L - 2T 5wl

CcIS
‘ . cisftrans mix
. | , H hL H\/.Q/F . H f*L
. .20 :
19 NH , NHHN.
| @ o HO"K ]
cis _ :

N

HO

Q 0]
21 - HO H 22
| k=g I
diastereomer of 382 -
cis or trans unknown

' H
&I% ' ] N P N\CH
23 _ L 24 | NH
Al 2
-HO cis

H

H

ST W

N ANH, N I

25 H ' 26 H,
g’ HO' 2 cis

Ve

-145-



ds

N-CH3 &3

Ho

H 442 HOHm,' IHtrans . HO I|I't H ds O H HO It O
ds 445 HO\l _ ds 9H, K 446 HO cis
WO 2007/077949 PCT/JP2006/326327
Table 71 (contd.) .
Ex Structure Ex. Structure
- A N A
Q\J;;YNHZ g %Q
27 |- . c~NH Neg, 2 NH N
o)) Y o
) cis HO . CIs
H .
Ny
1 \ I/ N
- B
29 30 R ey
Neh
cis
H )
lf*L .
. WAL H
} N, 0.
31 32 R Ej\ﬁ/\/ CH,
HQEE;J cis '
R
33 34 4 . ‘NH \;c
o
cis
Ny H
P N NS
35 N 36
HO™N o . ~NH NH,
N o)
‘ cis
cisftrans mix

~146-




Table 71(contd.)
HO NJJD cis i

is/trans m x

499 HO |
---H 452 Hyg 707 Ci s

Ex Structure Ex
cis 950

Table 71{(contd.)

Structure

0 cis or trans unknown 451
cis 953 1 WH M.

' 947 HO\Il QOR cis 498
, HO

Ci S/ T angrfibxu@§Rsd O

Ex Structure Ex. Structuré
¥ Ny
N N i/ O
37 NH H 38 NH NHZ
HN
R- N
H N\ % I NN
A .
39 | 40 '5'
ctsltrans mix @
Ny .
A NH,
. e n
| xlg\r
a1 .42 NH dxo M\-—CH
0
) o HO cis .
cis .
N7 '
H
Ny . H _
A NH, QI | N
NH & H
43 44 N
&2
H : -
N H
N I/ :P N Ny,
. N O
N NN N (Ig\f
45 3 CH, 46 NH NH,
-
L s

—147-



c 455 HO Il an. .
(contd.) Ex

Hm\ 1 H3gNydHodotride

Structure
| 459 HO\ Chiral'

Table 71 (contd.)

un3 cis/trans mx 456 HOL ill
Structure Ex

HO G S
11 0 cis H

OH cisOH Table 71
958 Chir al
. 4@ TH®r06/326327

Ex

Structure Ex |

Structure

47 NH NH, 48
) Cﬂ@@’

i,

‘ \ IN‘ CH,
Y M NH NG OH
49 N 50 H
| R
N
N y Cis
H H .
New N . Ny -
: §;]£%1\f0 WA Z~_H
51 : NH NH, 22 NH '
B Hc’é@
NZ"N\=N . cis
T
NN , S AL NH,
% do 0 O W
53 NH N, 54 : ; -
LY G é? |
i . cis
cIs H
Ns
A A NH,
c {n
cis clS

" -148-




HChiral HOHCS OH OH CH, 461 HO Chiral
Chiral THNcis 0-CH3 463 HO , G S

S 966 WG 2@

71(contd.) Ex

Table 7i(contd.)

'CH, 464 HO IHO cis
WD 2007/ 077949PCTLI P2006/ 326327 pFahbfius/326327

HCGS 0-CH3 462 HO
965 HO \

Ex

Ex Structure Structure
H Ny " H
T Neo NS
N O
H
>’ Hog“NH N IE/Z I"NH
. H CEOH HO™ 7" cis
cis - CRE
N N
Ny U =
\ | / H“g’CHS 60 ' / O
' 59 NH
Jan | A
HO cis cis &,
H
Ny NN
% I,, H 0 A N
61 . \ 62 ' L
,®‘,\NH N—'NH ) .NH B
' HQ@ i
HO cis CIs .
H Rone
H
63 R 64 /@,NH cha
HQQE;J i HO ' 'g :
cis : . .
cisftrans mix
o '
Ny N
S %/ O |
NH NH MAPNGO
65 2 66
o~ /@,NHHN\CHS
F /N
F HO cisfirans mix

~=148-




Structure EXx

Chi r al

_ Structure 967 HO | S H HOF\ 0969 HO I AGS 970
HO\ cis 971 HO [/ ,,,- cis 0 972 HOO I - 0 Cs 973 HO\ - ds
~HO QbQhh 730 PCT/JP2006/326327
Table 71 (contd.) . .
Ex Structure Ex ‘Structure
RN RN
K\lg\(o AL 0
diastereomer of 68 diastereomer of 67
" ¢is'or frans unknown cis or trans unknown
| ol | Cllf
A
! 69 \/E 70 @ NH NH,
WNH @OH
ge =
cis O
NN LR,
%o NH .
71 NHHN-CH3 72 . '
| -
=N -
NZ OH"
trans
H
H
I Ny g .
- NCH CH,
NH 3 NH
73 H 74 @
éH cis H3C,0 trans
H
Ny Ne H
) I/ n. WA LN
: CH, 1
NH NH H,
75 g 76
g trans
F trans OR

-150-~




HO\ Hcis
Structure Ex . Structure.
,NH ds 477
1480 'HO HY

Table 71 (contd.

475 HO HntChir al

)

WD 2007/ 077949PCT/ JP2006/ 326327 Table 71(contd.)

-f

ﬁl—@?@% G N Os 478 N

Ex
\ CH3 OH CGs 476 H\I

.- 0 H NHpepfpfbfdszes? N

Ex .

Structure

Ex StruCture_
L
P! m
2 o H
77 . NH NH 78 H H
: . o) H@ (‘3H3
H, 7§_ .
H,C H, cis
cis/trans mix - OH
H N
Ny , Ny
P A g o
NH N/ NH N4
79 X '\R\\OH 80 1 NH,
. i i i
on oH S
H
I"L N\ .
WAL g P
81 o T SN 82 i N -
HOZIQ ‘ HO.,
/ cis tl'al‘IS
: Ny
RN - &\lg\
A H .
CY =0 84
“%@ i
HCI ‘diastereomer of 85
cis or trans unknown
H
NN H
SR N
oV AN, P
oo HOZ@ | K’N'CH
diastereomer of 84 cis 3
. ¢cis or trans unknown

=151~




ds NH N70CH :. ds

481

INI,,.m N ..... OH NH NH 1? C s 482

INNl/OH"' tmNHo Cs 483 HOHN&NH 484 HOry ...-O i OHOAS
Table 71 (\gg%@mﬁg@x Structure Ex Structure 485 .. Iﬁ@mpﬁmggzﬁgﬂans
di ast ereoner | NC NH2 H NH." of 486 unknown 486:i r'L \' .- NH2
H NH HO . di astereorrer of 485 cis or trans unknown
Takble 71 (contd.) . ,
ExX Structure Ex | Structure
H H
NN
A E/ N HHég<CH3\ |/ N 0
3
87 TR 88 0 NH -MH;!
A W
HO cis cis/trans mix
{“LJ\( ob
N AN,
: NH O- NH NG
89 - 90 - i H,C
cis/trans mix ‘ i cis
OH H
H
N~ N
H |P~L %0 Chlral
\ .
91 /H © 92 @,\NH NH,
SH v HowaH
o]
N Chiral N
' A 1 o} 9 Ao
N :
RN
N Hﬁ‘%mz
Y |/ 0 =H
%96 H
95 HO@/NH 2‘,H3 @ |
: Ly Cis

-152-



487 ri . INH2 NH 03 HCl cis/trans mix 488 H N, diastereoner of 490
cis or trans unknown 989 0 490 H NN. 0 N di ast ereoner of 488
cis or tr @m 491 HNri, \o N H492 HOcis/tra ] e
71(contd.§3ﬂ@><zld r@\é}?ure Ex Structure 493. ig HO di aster}?:eﬁ)s‘rﬁé"rwo@p%M
cis or trans unknow 494 \ N inH HO di astereoner of 493 cis or trans
unknow , 495 (N H

Table 71 (contd.)

Ex __Structure Ex . Structure
i ‘ :
Ne . N IN\
P . AL,
97 AH 98 !
T e
cis/trans mix N HO cis
H Ty
Ny | 5N
A NH, . _%NHz
' 99 NH O 100 o X
o
H H
N Ny
\ | = O : N | P o
101 | NH 1 102 | T \&
HO/® H3 HO/E.’; H3
- cis trans
H
Ny e, R N
AL R eH, AL o
NH S . T I\L KP
103 @ . 104 .
’ trans

cisftrans mix ' : H
& x
\
N NH ‘\LN’)
cis

Ny
WA
NH N.
105 | 106
) trans
HO

-153-




71(contd

498 N- [

Table 71 (contd.)

"----rOtrans 496 N- ctrans m x 997 N
cis or trans unknow

unknowr 4?@E§b

di ast er eoner

Structure Ex .Structure .
N6.-13--/-1)0 trans ,

501 H NR,. (I
503 hUc?IH N Nrtrans 504 'N.

rdi iastereoner

pH cis 502

Ex

Structure

Ex Structure
RN NN ,
L %
107 M 108 e ’\©
“OQQ' . HO@
cis cis
"H .
Ny
NH
Ho : : 110 NH o)
cis
HO ‘ cis
H
R N i
A » .
O
| Yoreo |- 0
111 112
trans cis/trans mix
H OH
H .
|N\ ' ! H |N\
OH
\ 14
113 ’®‘“NH N_R\/ 1 Al®‘..NH i ( on
HO o™
Qﬂlb\( \ ®
} N3
2 g e |1 O
HO cis HO cis

-154-

of 498
of 497 cis or trans

(NH%wNﬁ tO Itrans N 500 H,, NPc Si NH2 NH kt&gpﬁmwigghe
H N




NH2 'NH ds 505 k \INH2 NH A G S 506 , coNH2 A"
lc: em508 NH NH2 . Table 71(contd.) Ex .

509 Hk{ NHy8S 0070959y  NH NH2

NH ds 507 I N, N1 (53
Structure Ex. Structure '

G 1511 \1 is NH 512 Hdq, ;DsdoeNek27

Table 71 {contd.)

Ex.

Structure

Ex Structure
\H I NS o~
ek %NHZ
117 NH 118 | T
LN s
! A 2~ NH, %NHZ
120
119 @/NH (] i HO\@:/NH )
HO' cis ~_
N A :
: "~ NH - NH
121 é 122 P
OH trans EH cis
‘ H
l Ns
\ - NH2 \ I P NHZ
NH , e
123 @ 124 @
(8] .
H,C
cisftrans mix cisftrans mix
H
Ny
VAL NH, N
i &:u\’/,j@,nm2
125 @ 126 ‘ WNH
o) H38 cis
H,C" trans :

-=155-



513 M\ICis NHHO /3 F . F
NH2 517

| do NH -

-N di, NH

NH2  Tabl eygbigapieds ) Ex Structure
NH2 20"\ / \NH NH 2

Table 71 (contd.)

F 515

---NH2 SNH 516 N..
, NN. \1---2 NH C H3C do NH H3C 518 11r \I

Ex Structure 519 Mtlp2006/526544

Ex Structure Ex Structure
‘H .
A Ny N‘[N\
| % N %
127 . e 1 ’@“\NH .
F cis HSC’\O - cis
. H .
N N\ . ) : N\
&:/K%NH2 . A |
\ H 2 NH,
129 NH 130 A
He.,
H.C. ) . rans
70770 cisftrans mix
- . H
N N S
&jr\)\g,hm2 N\ AN NH,
131 ‘.\NH 132 ’ E NH
&n  racemate OH ' racemate -
H_N_ Chiral th |
134 B
133 NH NH, - .NH N-J‘NH
’”OJQ
cis
IhL . Ny
MY \H e B
135 NH Reg 136 N N~o>_‘\ CO
ol "3 of T T
cis Cis

~156-

op NH




521 R " ," H3Cto NH NH2 522 NH 523 Pk- ...-- * 10 NH NH2 529
H3C:sNH O o- b NH2 525 N.. N H3CnH 526 R Hp-1\k Pao NH 527 ...

aNH NH2 5 R Table 71 (contd. ) Ex Struc
Structuregggémpmﬂﬁﬁhgo NH 3H 530 b Spdilersaesar

Table 71 (contd.)

Ex Structure Ex . ’ Structuré‘
H
N Ne
N\ I/’ N Y ]/" N
137 i ‘)-‘\_\d 138 p
0 H N" .\NH =
o | e
; . CH, , ,
cis cis
H H
Ny Ny
N I/ O . . N ]/ @]
i 140

"139 NH NH, WNH NH,
OVCH3 ' o O._CH,

O

¥

\

e NN
. . A~ NH, 142 H,G4& i J_ o
141 . - | 5
rTLC ’ :3':3’.

N o s

'%0 WH

143 NH NH, [ 144 ,HO& N
e D TRe

cis/trans mix

145 146

HO

’ H
N- Ny
%NHZ
O

=157~



rt. TNHHN. 01-13 H 30-

531 rt. O 9HNH NH2

o NH N2 1R R

THNHHN, CH3 . H30- di
ING a. T,NH HCf - G >i

H3C-N cis/trans m x .

"N di astereoner of 534 cis or trans unknow 1
532 HNrc 0O H3c H3041NH
f 533 cis or trans unknown 533 |,

r tPCT'/ﬁzdﬂslg&ssz%

stereoner of 532 cis or trans unknown 539 rt.
astereomer of 530 cis or trans unknown. 535 H

cis/trans mx 536 ,

0O NHNH2 Nr--N C Table 71

(contth) Ex Structure EXx Structure
Table 71 (contd.) o
Ex. Structure Ex- Structure
N H IN-\
] ) \ o O
N\ A0 . ‘;
147 NH - OH 148 SNH N
W .
HO HO™ >~ 0
: cis/trans mix cis
) n N\ ' N N\ -
A oH A on
.| 149 < 150 T
HO~ g cis .szg trans
' H
N Ne Ne N
w\rNH @
H 2 . - : H
NH O C N
151 H., 152 :}Q 0
llH . n
HO™ S0 ' Ns—"H
cis/trans mix cis/trans mix
Hong - A A
Q;;L ] %H
(o] : -Q
S C= Al PR
~} 3
H2
diastereomer of 154 diastereomer of 153
cis or trans unknown cis or trans unknown

-158-




537 70 me"NH NH2 538

I'N, -N..

0 540

H NH NH2 591 Nt..

NH2. 54.3 WoRodHd2. / 544 N.

N

Table 71 (contd.}

1 KL NH NH2 , 539

It.
NHNH O.N+ 6 542 CGiro
0 NH NH2- 595

NH NH2 0. -,,,+ /\
N.

b Roblch2.

Ex . Structure

Ex Structure
S TN
N\ o S | P
" ) N*{IH
155 :}Q 0 156 Q 5
ﬁ%P.CHS w0 .
" cisftrans mix cis/trans mix
‘ ; Y R
NP P
157 . N-{; 158 9 N "
el Nt ol
O
N4 cis/trans mix cis/trans mix
" N RN
R L,
A H
. ; NH N‘\{\I
H__/-— . ’
o~/ 4 H.CrA )
- N 3 O . " .
cis/trans mix F,C CH, cis/trans mix
R N
<\N [ = NH2
161 NH 162
B
trans

=159~

NH



546 HOHN "N cis / Table 71(contd.) Ex Structure Ex Structure -
HZNI1" rt. | 70 NH NH2 / 598 \70 "NNH2 \\N 1 599 H NN \ I 70 "NH

NH2 N, .55Q0367MdedNH2 N, 551 F F 11rt \10 "NH NH2 N, Seuridesdbis
1'41 CH3 N, a53 NH NH N_ - .

Table 71{contd.)

Ex Structure Ex _ ‘Structure

: H H N
/NI . A | o
1 SR e HH
: 1/ 164 ‘\\N"
<l ot T AN AR
OH N
iy ) HO . e
. HO' CIS ) cis OH

165

. N
\l ’
166 | _ ét?iﬁ}?’nw’ﬁﬁf\’ﬁz:P_

H R
. H B '
: N Y ) N Y S > H
167 /@.‘.\.N- 168 g N

169 NH 170 ' /E7Q£:TNH NH,
3 » - m/ - ‘

’ H NH
171 NH NH, 172 ¢H “ 2
3| .
: O\g@/ Hac.N ZN

=160~



559 ' i

N' \1 N

Ha 9 N

nilH wv

Table 71(contd.).

10 NH NH2 556 HO N Pk. O
-qu{l(HMﬂJ}g'- 12 559 H2N , N.. NH NH2’ 560 |1 NPCT?I?QUUG/SZ'GSJ)‘

Table 71 (contd.)

Ex Structure Ek Structure 555

NH NH2 |

557 \

N. 10 NH NH2 558

Ex .

Ex Structure Structure
; )
N Ny , H Ny
%“‘/@ 1 %n
74
1 ! 3 ‘.\NH A @“‘NH E"S
Ho’® cis o _ cis
\ A I:I N A .FI
N H
' 175 I S T PP N
/@@NH . ' /@,\\NH
HO - cis cis
o
N l AN H | AN 4 $Hs
Az Az N\«N
: .178
171 WNH OO.CHS 17 WNH ) N-Z
o | J Q2 °
HO cis HO cis
RN CH, TR L on
%H %N{E -
179 ) @,.\NH . 180 /@_.\NH
HO cis < cis
&“L -
N - 0. H
.‘sHl\}’ - .(\\I|N\ H ¢
@ H NS NN
181 | g 182 | e N‘Z
J&d o
cis cis
o)\'
0

-161-



562 1, WD 2007/077949PCT/ JP20061326327 Table 71(contd.) Ex

Structure Ex Structure 563 -1 V\ M569 It. \ "NH CH3 HO 1565 HQ,
cH3 NH a %52007%% M Lt "NHN/ HOH HG3CH, cis 567 Ncggbidodichd700H
trans 568 INH2 .. NH Mow HO-aH3 cis 569 H '

Table 71 {(contd.) '
Ex Structure Ex Structure

H

MYy | Qéjlélj;a

SN 184 NH NH,
183 e \[::L 155;)

185 NH NH, 186 .NH NH,
SR o

7zt

=

M:I:
\fz

187 188 | H NH NH,
| : oyl
H._,‘CE{O o . ' m_s!trans mix
H, CH; ’ .
: RN
Ne S ',,
L L _NH H

2 .
189 , NH 190
H,N .
| NSO

cisftrans mix
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NHO- 111"C1

HO. .
Ex Struct
\INNcH3 N

"NH Mi |
l..-CH3 "NH N .OH cis 572 H3 H3C-N. NH :

ds 570 Hki | CH3-

,» NH N. 01 HOCaH3 ci s.

571 H \
cis Table 71(contd.)

OH G's 504 H3%0e iR

ﬁgézggg/@@[}gcture 573 N. H3C H3G

H3\ NHO .- cis 576 pH3

Table 71 (contd.)

Ex Structure Ex’ Structure
H .
NS o,
N gk %“Hz
' NH NH
1.9' 1 " an 1 92 " " H
HN"0 H,N"Y0 '
diastereomer of 192 .diastereomer of 191
cis or trans unknown cis or trans unknown
: Hon, <Fl | NG
<‘N I NH, ‘ \NL/;\A,NHZ
183 NH 194 H
HO™ ™7 cis "o trans
Ny .o
‘g:E%Jjgwﬁ E |N‘
.. NH 0
195 196. NH NH,
0 : N:./O\I
h{, ' cisftrans mix
. RN
Y o : .CH .
1977 % RO Y-t NH NH,
HO, . "l |
cis 3 .
cis/trans mix
RN RN
HN.
199 N\EQ’ e, 200 N\E@NHHN‘CHE,
diastereomer of 200 diastereomer of 199
cis or trans unknown cis or trans unknown
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H3CA-1 NNI, HCH3 N, AcH3 NH trans H 577 H NCH3 \H-CH3 NH |:C trans H
578 HN\ NH HOcis 579 ‘t, \O ,NHNZ HHOG'S Table 72 Ex
Ref - Ex (400MHz, d6- DVBO) 5- 1. 44- 2. 38( 10H,
H,d,J:4.gﬁ§§f%Vé§# H m, 4. 53(1H $), 6.58(1H m, 7 Mectubithdsztar
27(1H ), 8.58(1H, $) . 8. 78(-1H, ). 9. 25(1H, m) . 11. 7 -

9(1H, $) . NB: 409( MkH) + 2 - MS: 313( MeH) +

1H NVR( 400MHz, d6- DVBO) 6: 1. 52- 2. 46( 11H, ) , 2. 63- 2

Table 71 (contd.)

Ex Structure "Bx Structure’
' Ny
| o | Y,
' NAAN, P _ T O
201 ‘Jf4h 202 NH N4
+NH 8 CH
e A 3
cis m . N?
- ~
- RN N N,
. WA P e) ' WA PP e)
203 NHHN, 204 : @,.NH N
Ho’g.__ O 1 . " HO _ O
cis cis
Ny, ) H !N\
WA N0 ) A AP :
205 . JNH-N - | 206 ' NHHNG
it G I R W 24
HO _ HO C |
. . - cis cis '
- H
RN N
. N I > 0 ) , \Y I/' 1O_
207 ﬁNHHN\EﬁL 208 . NH N-¢
@ N~ CH, - ' : CH,
HO . NZ
cis :
) H N\
&N;\ A
: N~ NH N-G
: H A 0 N\
209 /rﬁgier—g? 210 H H OH
{ N// 0O @ CIS
H
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3 - .72(21-1,n),4.49-4.53(1H ), 6.31-6. 35(1H, m), 7. 42-

7.45(1H, 1), 7.89-7. 90( 1H, n), 10. 75-10. 77(1H, m), 11

.55-11. 58(1H, m_ 12 10( 1H, br) . MS: 353( MrH) +

1H NVR( 400%2%6’?%0) 5:1.51-2. 13(8H, ), 2. 18- 2. PCT/IP2006/326327
47(3H, M), 2. 65-2. 76(2H, m), 4. 02- 4. 13(2H, ™), 4. 50-4 4 -

. 55(1H, ), 6.34-6.39(1H M), 7. 44- 7. 46( 1H, m) , 7. 90(

1H, $), 8. 14-8.39(1H, M, 10. 77-10. 78(1H, m), 11.58(1 H, $). MS: 391(M+H) + 5

- MS: 404 + - 37L(MH) + 7 - M5 508(MtH)+ 8 - MS: 409(M+H) + 9 -
VB: 542( Nﬁ%‘;‘gﬁe QJTILEWZ%EI\A—I';?L{R_ DMVSO) 5: 1. gg_ ;l) 77(18Hm-4- (38 K 10 -
. 54(1H, m) | B:29- 6. 35( 13t m)Gtaxr25- 7. 37( 1|E,xh)T, 7. 42- Structure
7.45(1H, ny;7.89-7490(1IH M, 10. /5( IR jbr), 11.57(1 H, $) . M5 380( WH) +.
1H NVR(40pMHz, dG-@ﬁi& 1.46-2.29(9H, m, 3. 83(3H 11 5
\ . Ny
NH N N )-on U
211 H 212 O :’ NH
cis CHC &7
OH
H
1&
' AN NH NH
H.C ~F 2 2
213 ? O NH 214
9
O
. H IN\ Hon .
_ . : A A NH, Ny Y NH,
215 O i’ NH 216 O l "
{ ¢ ’
. e

. - .
RN N
. NA LN, o S AN,
217 ) e 218 ® P

H

' ® H S ®
- HC‘O 2 O 2
219 | M O l NH 220 NH

| Ry I"k _ \ ]'*L
o ' AN NH, A A NH,
221. O NH 222
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,$),4.10(1H ), 4.56(1H, $), 6, 50(1H, m), 7. 18( 1H, m
,8.55(1H,$), 9. 27(1H, ), 11. 68(1H, $). MS: 342( MrH) +

1H NVR( 40 oS8y J@?@O) 5:1.43-1.54(2H ), 1.58-1. PCT/IP2006/326327
73(4H m, 1. o8 4H,m), 2.05-2. 12(1H, M, 2. 17(3 12 -
H $),2.21-2.29(2H, m), 4. 08-4. 16( 1H, m), 4: 56( 1H, $)
,4.99(2H, $),6.48-6.55(1H,m),7.18-7.24(1H, m, 8.6
3(1H,$),9.12(1H, d, J=7. 8Hz), 11. 74(1H, $) . M5: 384(M  +H) +
1H NIVR( 4oqw§ed$1@/§%§; jl:43-1.53(2H, m), 1.57-1.
T4(4H m , 141800 AH m-34-—80{3H-$) 20472 12(+—43—
H m, 2. 20} ZRY( 2H, n) , SLVELRIEA( 1H, m)|, EX56( 1H, $) Structure
,6.45(2H, prs),6.47-6.52(1H, m, 7. 14- 4. 19(1H, m, 8 -
.76(1H, $)} 9. 41( 1H, d, J=8. 11.64(1H, $) .|MS: 384 + Tabl ¢
72(contd.) Ex [Ref -Ex NHVE: 369( MiH) + 15 - Y 3R3(MAH) -
1H- NVR( 40Dbiz, [d6- DMSO) 5: 1. & .63(2H,m41.95-2. 16 Y
HSC‘E@ HO’E@’
. NN
S \l,.NH2 A NH,
S AT e
Ny | \ 'N; NH
- A |/ NH2 ' T 2
227 e S 228 o
3 .O/F@/ Hab CH3
. H3
ho
Ny Ny
. AL NH, A NH,
229 N 230 N Y
H,Cpy N*
. ¢H e
N, RN
AL NR, AL NH, -
231 = NH 232 g NH
N N\_ Chiral Ng
AL N, _ A A NH,
233 Qy@w 234 M
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- 09(3H, ), 2.17-2.24(2H, ), 3. 31- 3. 71( 6H, m),4.62(1

H $),6.38-6.40(1H m, 7. 44(1H, t, J=3. OHz), 7. 90( 1H

'$),10. 80(1H, ) 11 58(1H, $). M5: 334( MrH) +

1H NNR(4OOW§%%’ B0 5: 1. 51-1.56(2H, M, 1. 63- 1. PCT/IP2006/326327
74(4H M), 1.83-1. 91(4H m), 2. 09-2. 13(1H m), 2. 30-2 17 -

. 34(2H M), 4.22-4. 25(1H, m, 4. 58(1H, $), 6. 62( 1H, d,

J=3.6Hz), 7. 31(1H, d, J=3. 6Hz), 8. 50( 1H, d, J=7, 6H1),

8. 66( 1H1s #eﬂﬁﬁﬂ“; b@ﬁ MB: 399( MrNa) +

1H- NMR( 40 ) 49-2 A8(10H M) 2. 72-2 18 -
.85(2H m | £61(1H $) , S AL 1H, n))|, Ex64-7. 71( Structure
1H m, 8. 0p=8-35(4H Ty, IL. 59-11. 64(IH, M, IZ2. 51-1
2.53(1H, m . M5: [324( MtH) + H Ne
1H NVR( 40pMHz, [d6- DVS0) 5: ﬁgﬁ H M, 1 59-1. A NH
74(6H,m),13§185(2Hm) 5 2- (14,49 2. 16-2 19 T 2
.20(2H, M £33 4. 4 (3H 1H, d,P=7. 4Hz) , Z
13-7.19(2H, m,[7: 3B-T. ,n),8.06(1H,$),84
H, $), 8. 89( 1H, t|, J=2 ,9.62. VS: 436(|M+H) + F :
1H NVR( 400MHz -d6- DVB0) 51 -50-1-56{2H{m—++62—+ '
72(4H, m , 1. 77-]1. 88(4H, rr),2-;0§\2.11(1H,rr),2 24-2 20 y N
o F A NH, CH3 P
| 237 238 O
NH NH
A | Oy
0- 8
e S N L oH
H O A NH, A N\/(i
: CH
239 NH 240 NH ’
ﬁ’ HO ..
A @ cis
N No~pCH; 7 CH,
241 IR .S T 242 NH oH
HO@ - HO@ Chiral
o cis ' , cis
VIR | RN .
AL H\j\ A H\iO.CHa
243 7 NH, 244
NH NH
& e
cis cis
H
NN Ny
A Hh ' A N
243 NH QOH 246 NH O G‘CH
HO@ HO., 3
cis cis
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- .28(2H M), 3.56(1H, ), 4. 15-4.20( 1H, m), 6. 67- 6. 69(
1H, ), 7.36-7.38(1H, m, 8.28(1H $), 9. 40( 1H, brj, 10
.36-10. 41(1H, ,55(1H, $), 12. 53( 1H, brs), 14. 29

(1H br ). I\/B&}? @T@‘h T+H) + . | PCT/JP2006/326327
1H NVR( 400MHz, d6- DVB0) 5: 0. 86- 1. 37(3H, ), 1. 58- 1.

69(2H, M), 2. 20- 2. 24(1H, M), 2. 41-2. 51(2H, M 12. 77-2 21 -

.80(1H, M, 2.90(1H $), 3. 03-3. 05(1H, M), 4. 29- 4. 35(

2H, M), 6. 63GtHe3):1 [c4HAH $), 7. 87(1H ), 10. 7(1H

s), 11. 6( 1B $3—M5—290(MrH)—+

1H NVR( 400Nk, |d6- DVBBFUESEe1. 93( 6H, ¥, 2. 02- 2. Structure
13(3H, m), P 40-2. 47(2H, m), 2. 71- 2. 75(2H, m) | 4. 04(2_ 22 -

H, d, J=5. 5Hz) , 4] 50( 1l $N 6. 34- 6. 36( 1H ), 7. 45( 1HN_Ng
,t,J=3.0Hr), 7. ( . 6Hz), 10. 7A ML R
(1H $), 115961 gqg2(contd.) e?@x Dat a

1H NVR( 400MHz M, 2212, H
7. 46(1H, B2 s

25(3H, ), 2. 53-

H
Seu B o8 Ve
R A H\iO.CHE A AN
/249 Ty . 250 -t
' HO., -
HO@ . cis - a@ CIS
\

H . ' - |
N N Ny
251 %N\)\/c} 259 ./ \/*‘[.O

. | TR I
e : %O AN~
253 : Chira! i - 254 ‘NH @ -

H,C ChH, cis
NG Ny F
S o SeN By
255 B s 1256 NH O
HO@ HO.@
cis cis
H
N N Ns
| H l §
AN A2 F
257 258

,NH O F NH
o) o
: cis cis
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=3.2Hz), 7.90(1H, $), 10. 77(1H, $), 11. 61(1H, $) . M5: 3
VE: 342( M+HH) + 25 -

1H- NVR( 400MHz
~1.86(10H W B

MV5: 312( M+H) +

d6- DVB0) 6: 1. 33( 6H, d, J=6. 2Hz) , 1. 46

VB8P, brs), 2. 22(2H, brs), 4. 54(1H, 26 -

s), 5.05(1H, d, J=8. 8Hz), 5. 18-5. 15(1H, m), 8. 12(1H, s

), 8.63(1H $), 9. 16( 1H, d, J=8. 8Hz) , 13. O( 1H, brs) . M8

: 371( MHH) +

1H NVR(400MHz, d6- DMS0) 5: 1. 41-1. 45(2H, m, 1. 59- 1.

TP R e T

1.74-1.79(2H,m, 1.88-1
2.18-2.21(21-T n} 4.02- 27 .

4.05( 1H, m , B 32( 1H, $)StB202HE, ber s) ,|6 E41] 6. 42( 1Bt ructure
,m, 7.09- - LI(TA ™" 8- I3(IH 3, 8. 96(ITH d,J=8 TH
z),9.50(1H, $),[11. 23] 1l brs) . N5 34 NiH) + NG
1H NVR( 40pMHz, |d6- ) Bt 1H45 7(2}, m,1.57-1¢ 1 ] H\/{f\}
78(41-T, n} pio78- 1. W2 05- 2. 14(4kh ) , 2. 2657 0
NH O NH O
ek e
cis- : cis
RN N N -
. M A
261 NH O ?[:j 262 "~ NH O \g;?
e o)
' cis cis
RN RN H
% N %ﬁ
263 LTI 264 A
Saak e
cis cis
H Chiral
NS N7 R A
l H |
d N = N 2 N |/
265 266
! NH H | e
HO., ’. HQQE;; OH
cis cis
~ UL
N, ‘%N 2 _OH
P! y 3 I NHr¢8”4N
267 | f ‘/\Ifﬁ 268 : 'H{OH
NH /
i)
cis .
cIs
H
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_34(2H, M), 2. 44(3H, $) , 4. 17-4. 24(1H, ), 4. 53( 1H, $)
'6.56-6.61(1H, M), 7. 24-7. 28(1H, n), 8. 58(1H, $), 9. 1
(1HdJ 7 82(1H, brs) . M5: 366( MrH) + CTy 1326327
1H NNR(400\%H?"H%’ 0)5: 1.49-2.32(13H,m), 4. 20-4 9 _ . ClAPA006E263
22(1H M, 4.55(1H, $), 6. 55-6. 57(1H, ). . 7. 25-7.27( -
1H, ), 8. 49( 1H, $), 8. 79( 1H, d, J=8. OHz), 9. 27( 1H, $),

11. 73( 1H, brs) . NB: 374( MrNa) +l

1H NVR( 40 d 47-1.52(2H ), 1. 62- 1.
64(2H,Er) Y 61@5“{5 )11 811 QST(A .Tﬁn&,,z.ua 2 39

C11(1H m £08- 2. 31(zﬂ¢ﬁ1n)ct21r@7(3H $)| £%19- 4. 22( Structure

1H, m, 4. 58(TH[F), 61453- 6. 54(1H M), 7. 2P- 7. 24( 1H|,
), 7.88(1H|d, J47. 69(1H $),11.6 br%\(s 366( M+é|-_p+
1H NVR( 400 MHz, ‘ 1.62

64(2H ), L. 74- 2. 15- 2B N- Nf CH,

. 18(1H, m | 2680 |61(1
b( 1H,
[abl e@con&g )

brs),5.77(2H, ¢
,8.14(1H, $), 11.

.H
lN\ N lft :
3 . [
' _NH l\'lﬁ . NH N-o> 'N'\
271 i - Q 272 NI
OH @ CH,
_ H Ccis HoCis
N _
NH A /N H %O'N
’ ‘.\NH N 4
273 Ho@ J 274 @ YR
HO 0
: : OH
cis cis
OH
0" % cn,
H
N

q ®
lN\ Chiral '%QN .
A A O NH N~Z |,
275 TR Wan 276 Ho’® p
7 OH . |
HO 0. { 5 . ‘ cis o
. H ‘.
‘ cis | O'S‘CH3
H
\ A A
Y N Chiral
o o) OH L O
NH 4 278

217 /@» hll r—'/
HO O N—\
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Ex Ref -Ex Data.  1H NVR(400MHz, d6- DVBO) 5: 1. 45- 2. 60( 13H, m) , 3. 27(3 32
H $),3.37-3.49(4H, ), 4. 44(1H ), 4. 77(1H, 5) , 6. 66

(1H m, 7. 46§?1H m,8.71(1H, $), 8. 98(1H n), 10. 92(1
H, $), 12. 08VORVE0THE 453( M-H) + 33 - MS: 409( I\/H—|)+ PCTAIP2006/326327
1H NVR( 400MHz, d6 DVB0) 5: 1. 42- 1. 51(2H, n), 1. 58-
75(4H m), 1. 76-1. 95(4H, n), 2. 05-2. 13(1H, ), 2. 25- 2 34 -
. 32(2H, rr) 4.11-4.19(1H ), 4. 50( 1H, brs), 6. 49-6.5
4(1H M, 7.1 24(2H,$),8.06(1H $), 9
. 70( 1H, d ;%Hﬁ ?L‘ingai()lH $) V5. 383( MrH) +
1H NVR( 40PNz, [d6- [ DN50)§tﬂuc4t6nﬂa 49( 10H, PE=2. [72- 2 structure
.80(2H, m = 43-4 56(2H; ny,4 60-4-67(tH ™, o 64- 35 -
5.71(1H ), 6. 34- 6. 39( 1k, M), 7. 42-7. 47(1H m), [7. 89
-7.92(1H ), 8./62(1 37 10. 83(1H, f), 11| 55-
11. 61( 1H, ) . MS 407 . Mo N
1H NVR( 40pMHz, M"lNﬁH’L 87(12H, 1), 2.109( 1 M o
H m, 2. 08 2H,n 4 22( 4.68(1 6. 70 36 /
279 & Qm_) , | o ‘MHz
ey
: : CIs -
© &CH |
H,C” CH,
oo f'lg\(
281 _%_ﬁma 282 NH NH,
N ;7
. cis H,C asltrans mix
— :
N iN\ N IN\
\ N O Q;]:%JTEN 9.
283 %W 284 | NH ﬂ NN
0| e G
CIS Cis .
y ® ' ® o
N
{JJ;;\(N\ O A~ "NH
NH N-g N<CH, . NH N-g  NH,
285 : 286 :
% i % cis
H Cis H -
R NG NG
WA N O AL N o)
‘ N
NH N N~ NcCH NH N-
287 : H > | 288 : m
cis i
H H Cis
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-6.71(1H,m, 7. 09(1H $), 7. 25(1H, $), 7. 37- 7. 39( 1H,

M, 8.32(1H $), 10. 32(1H, m), 12. 68( 1H, brs). MS313( M 3HCL+H) + 37 -
MB: 328( MrH) + 38 - NS 378( MH) +

1H NVR( 40%2?@ TBYE0) 5: 1. 54- 1. 63(2H, n), 1. 86-2. 39 . FCTAP2006/326327
56(10H, n), 2. 77- 2. 85(1H, M), 4. 91(1H, $), 6. 64-6' . 66( -

1H m), 7. 36-7. 38(1H, i), 8. 50( 1H, $) , 10. 82( 1H, $), 11

.93-11. 95( 1H, n) . MB: 387, 3891( M+H) i+

1H NVR( 40 d6: :1.50- 1. 53(2H, ), 1. 64- 2.

01( 8H, Er) , 3%?121%%2%7%?H $) 4 g)1( ﬂ,d, J=7_5H 40

z), 4. 56( 2HER) | 6. 58( 1Hs®yat26( 1H, $) , §.B4(|1H, 6), Structure- -
9. 86(1H, bfs) 31T 77(LH 3) . MBI 350( - H

1H NVR( 40DMHz | d6- ©1.54- 1. 60( 2H] m,l.% 5
77(4H, m, [L. 784 1. 86( . 90-1.98(21H, m ,|2. N, -
C16(1H m | 2. 25- 2. 30( 2R mH,t,Tza.OHz),_ A-J;;*—Jﬂq—C)MO cHy
57(2H, t, J+6g Ot f1H, dHE7. SHz) , 6.2406(11H, d H 0-%2,33

cis ' ' ©Cis
H
Chiral
. N O AN 9

291 T 292 , H
cis o trans
OH H

| |
H N- ~\_ NH N0 N
H H H OH
| 293 o i H Q.CHS 294 é : H;}- .
q ;
Ny ‘

H . .
NH &-g—lﬂd‘b 96 %{ O
295 H . N
d JNH —\-OH

i cis
H Cis
RS N N
297 o M 298 g M
Ho H -0 ’ - N )-OH
y CH, O, _ H
cis : Cis
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J=2.0, 3. 6Hz), 7. 04( 1H, br), 7. 13( 1H, dd, J=2. 6, 3. 6Hz

),7.80(1H, br), 8. 38(1H, $) . 10. 17( 1H, d, J=8. 2Hz) , 11

.A47(1H, %) . WR: H) + Table 72 ontd. Ex Ref -Ex . Da

1H NVR( 400 2?@%%268 1.21(3H t, J=7. 2Hz) , 1. 41 - Tiap2006326327
2.34(13H ), 3.33-3. 42(2H. ), 4. 12- 4. 18(1H m) , 4. 42 -

50(1H, $), 6. 48-6. 51(1H, ) , 7. 17- 7. 21( 1H, m) , 8. 02( 1

H, brd, J=7..6Hz), 8. 42( 1H, brt , J=5. 6Hz) . 8. 58( 1H, $) .

s el g

1H NVR( 400K : 69 2H 1 86—+

1
96(2H, m), P.R4] 2. 11( 1HSKFUQTYRE 2. 23( H, [)E%.[34- 2 Structure’
. 44(4H, M [Z76]-2. 7I(2H M), 4. 38-4. 42( 1R, M ,[6. 63- 4 3 -

6.67(1H, ), 7. 25( 1HIB) NZ. 35( 1H, br), 8. 05( 1H,[or), 1]__N
0.58(1H, $) , 10{58( 14, ))11 o 1H, $) . Mb: 389, 391 (41 i o
1H- NVR(-400Myt | d6- J-zféz o%gH 08.[29-2. ~ L M
o o R
cis k _ ~ cis
N RN -
N VA AN P : WA N P
301 ) N _‘% 302 NH -ﬁ%
HO)@_ y ' H.ojg : ,
cis cis _OH
KHIN;I - H IhL
AN
303 H ‘KF’( 304 NH
' C HO
DR | C\
NG \ '|'E

8]
/N N ‘S'.—o H

| 0

N1 306 NH O

K _ . .
O HO@ '
)Q . CH : . Chiral

cis :

W\g
307 %‘N 308 N

. “ﬂQr

305

cis

_ Chiral H
CIS
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44 - 91(41-T,m,4.42-4.45(1H, m,6.37(1H,d,J=3.5Hz),7.4

4(1H, d, J=3.5Hz), 7. 90( 1H, $), 10. 80( 1H, br, $), 11.58  (1H, $). MB: 327( 1+H) +
45 - M5 36QuMiH)yied$ - M5 388(MHH) + 47 M5 406( MHH) +  peTrap2006/326327
1H NVR(400MHz, d6- DVS0) 5: 1. 84-1.97(2H, m, 1. 97- 2.

17(4H, M), 2.19-2. 34(2H, ), 2. 96(3H, $) , 4. 12- 4. 24(2 48

H,m), 4. 30- 4. 40(1H, ) , 6. 44- 6. 51( 1H, ) ,.7. 04( 1H, br
).7.08-7.15(1H ). 7. 81(1H, br), 8. 38( 1H, 5) 110. 22(

1H, d, J=7. @l;lg)_elil@gg,gtw) VB! 364( MiH) + 49 - NS: 386( MeH) +.
1H NIVR( Oullel_, - L To b 36 Lﬂj Z- 1. tructure
65(2H, i) , L.F4(6H. $) 1 SESUECHAP 21 o) . 1. 8‘:%" 93(4 5C°C

H ), 2. 08[ 2. 12( 1H, m).. 2. 29- 2. 32( 2H, ), 4. 19- 4. 23(

1H M), 4. 5B(1H|$), 6. Qe $) , 6. 53-6. 55(1Hr ) , 7. 2 _
2-7.24(1H ), 1. 87- 7¢ 2 72(1H, $), 11} 62( 141 . IE: H) +
NH

51 - MS: 3896MHH) +. y 310

NH O+ NH
HO@ (PO HOQ
cis H . cis
o w\g '
' - AN .
(311 %,{}‘@O—OH 312 NH M—CO

H |N\ iN\
: . N ~N ﬁ 3. . N

H o

N |N\ _ y |N\
315 NH ~|\f>—J<N L NH ﬂN"\_O

e @ H
' cis ' cis

Ao _ \ '

AN, P NH
317 NH ,m ~_ hC/O 318

7 g -
cis cis | ] N
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1H NVR( 400MHz, d6- DMS0) 5: 1. 45-2. 47(9H, m), 3. 17(1H 52 -

,m,4.10(1H m, 4.58(1H $),6.51(1H m, 7. 21(1H m

, 8. 22( 1H, $WwoSorAGid $) , 9. 90( 1H, m), 11. 84( 1H, $) . VB: 313vhblone/3zbeddl e
72(confd.) Ex Ref -Ex Data g

1H NVR(400MHz, d6- DMSO) 8: 1. 48-2. 33(8H, m, 3. 90( 3H 53 -
,$),4.15(1H,.n),4.51(1H, $),6.48(1H m, 7. 17(1H m co

, 7.90(1H, $), 8.43(1H, $),8.46(1H, nm,11.50(1H $) " MS:341(MtH) + 54 -
M5: 410( MtHlable THHNMVREAODMHz, d6- DVBO) 5: 1. 37-1. 48(2H, m), 1. 57- 1.

91(8H m , £ AT U8(_1H,§r:£1 lfc']tf_tf_T o3[ ZH, M Lllr:? Bt fucture

H $),3.9914°02(1H m)  4750(THE) 5_85-5| 71 15 m
,6.34-6.38(1H,|m), 6.43-6.46(1H m), 7. 14-F. 17(1H m
),7.93-7.98(1H, m, 8 H $),11. 49(1H brs) | . Ms: HeswwH) + 56 -
VS 361( MrH) + | 1H IJ,JQ%-Dl\/BO)S 1.39- 1. 45@QH ml, 1,59- 1.
4 - i \
319 | NH O- 320 -, NH A‘CH
h - ,@ o\ __
cis . | o =N
’NI NN
‘ NN O @J\,Q
321 +NH \Wa | 322 NH N
O SRS
HO 0 HO . O H
cis cIS
H

323 NH Neoe 324 | WNH N
S : HO 0

. . ;
325 @»NH N H 326 @...NH N Kl .
HO o] '&_.\ HO™ . O-CH,
. | ]

327

. . l
NH Nt 328 <NH N‘gl\"'
Ho"® o ‘L‘O} 'Ho’&\ i O N=

':'175.—



61(2H m,1.64-1.70(2H, n), 1.73-1.79(2H m, 1.85-1 57 -
.91(5H, m, 2. 05-2. 08( 1H, ), 2. 20- 2. 23(2H, M) , 4. 01-

4. 04( 1H, m WO 209U 782( 1H, m) , 6. 44( 1H, d, J=3. 6Hz) , 7 PCT/JP2006/326327
.12(1H, d, J=3. 6Hz), 8. 15(1H, $), 10. 05( 1H, br), 11.38 .
(1H, brs). Ms: 326( M ACOH+H) + 58 - M5: 284( MtH) + 59 -

MB: 427( M-Na) +, 403( M H) - :

1H NVR( 400MHz, d6- DVS0) 5: 1. 45-2. 27(7H, m), 3. 12(3H 60 -
,$), 3. 18(3Ma)es47DTEaPEP)) 4. 46(1H, $), 6. 44(1H. m

, 7. 09( 1H, g,B.[58(1H, $) 5O H&(LA $) , 10. 5p(HM ., 1 structure N
1. 45( 1H, $}—B382-3{MHH)—+ A
1H NVR( 400MHz,|d6- . 4,5-2.69(13HI M), 4. 19(1 BIN
Hm,4.53(1H ), 6. 54(IH ), 4. 25(1H M, 8. 43(|1H 5 S L. _L_o
), 8.75(1H| m , 11. 68(1H 3f. M5 867. 3( MrH) do(M TH N
1H NVR( 4008EZ|d6- N MY 1, 45( 2H, :3%559-1./@«‘“” N4 H
70(4H m) ;1. 75-[1. 8 m, 1. Q0N 9562H, 1) , 2.{06:,2 g =
L09(1H m | 2. 24- 2H93(ZH, &, 39352k, iy , 3189(2H, 0 62 -cis \
J=9. 6Hz) , 4, 04-{4. 08(1H, m . 4. 43(1H Br) 6{44(1H d, -
J=3.6Hz), 6. 87(|1H, brg), 7. 10(1H, d, J=3. 5H}), 8.|21(1 .
N--Ny, Chiral H N
) e O : t"\g\ro
331 @ H N-{ 'O | 332 R
' HO .« O M CH @ - O‘Q
“s _ Hag : "o , _cis o CH,
. .
N IN\' N IN\
A Ao %0 Chiral
N {334 Ly BN o

' ! ' |
333 NH N H l'll 4
HO” g o 0 N‘—CN"CH HO” g . 0 \-._/O .
O

N - Ny _
N \I ) . i A 10'
' N 336 4

' | NH N
335 - NH N4 | : @ O_H
"D:o . HO .0

- " .
)"l : . N
37 & 339 p

cis ~cis
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H, $), 10.97(1H,d, J=7. 8Hz), 11. 34(1H, brs). Ms: 352(M +H)+ Table
72(contd.) Ex Ref -Ex Data
1H- NVR( 400Wldzzpaifi7B350) 6. 1. 43- 1. 48(2H, m), 1. 60- 1. PCT/JP2006/326327
63(2H, ), 1. 66-1. 72(2H, m, 1. 77-1. 83(2H, ), 1. 87-1
.92(21-Gn), 2. 06-2. 10(1H, m, 2. 22-2. 26(2H, ), 4. 05( 63 -
2H,t,J=9. 01-12z), 4. 09-4. 13(1H, r) , 4. 32(2H,t, J=9. 01-| z
), 4. 47(1H,$),6.47-6.49(1H ), 7. 15-7. 17(1H, m), 8.
34(1H, $), 9T@BL&H 8 (JoTt@Hz) , 11. 49( 1H, brs).Ms: 35  3( MrH) +
1H NVR( 400t d6- DVS0 05(4H, - 37-1. .
41(9H, 1), 23 ﬁ?('—?l—lég&clp‘%é—’l QR(NHEE& D Q1.2 pgructure
.23(5H, m | 4. 11- 4. 18(2H, m) , 6. 29- 6. 36( IH rr) 709
7.13(1H, m,7.28-7.3 I,n) 7.64-7. 65(1H,n
1( 1H, brs) | M5: 413( M# 01 NB: 431( MEH) + - 66 1
339 e \{'\ 340 NH 1 fg
1 t\J\rQ u‘fﬂ\rq
1341 JNH f\ll /N @ 342 ~NH l\'ll 4
JRARP Y UM S
HO cis © HO‘ ~cis
RN, N A
%O_ N\ / C _
343 ' NH A 4 341 JNH h‘] /N
& B O
3 HCl HO s © 5
H
Ny NN
WNH N NH ,\Lg-“_
cis cis o
O}\N,CHE, | O’SLI\I’CHG
CH, CH,
H f
R N :‘ |N\
%. Z O
347 NH N 348 «NH O,
" O S,
HO cis © T, . HO HzN’kg’O\/CH3
cis

=177~




1H NVR( 400MHz, d6- DVB0) 6: 1. 81- 2. 02(8H, m), 2. 09-2. 67 1
62(5H, M), 4. 15-4. 20( 1H, m) , 6. 43- 6. 46( 1H, m), 7. 09( 1

H, br), 7. 14WD.20610TF% , 7. 86( 1H, br), 8. 40( 1H, $) , 10

. 25(1H, d, J=8. 2Hz) , 11. 50( 1H, $) . M5: 336( MrH) +
1H NVR( 400MHz, d6- DVBO) 6: 1. 54- 1. 60( 2H, i), 1. 86- 1.
97(3H, M), 1. 99-2. 03(2H, M), 2. 08- 2. 15(4H, m), 2. 27-2 68 1

. 35( 2H,

m, 4. 27(1H, d, J=7. 6Hz) , 6. 50- 6. 52( 1H, m), 6.

99( 1H, br) TAPL&( 7H {cpnedsi(1H, $) . 8. 38(1H, $) . 10. 1

7(1H,d, J=
VB: 534( M+
1H NVR(40
72(4H m,
.17(2H, m
49( 1H, brs
-8.25(1H,
(1H, brs).

B.:3H7) , 11. 48(sk Bk ulVE: 336( Mrh) £x H9 1 Structure
- H32( M-H——F6——MB-376 CMHI+—— VB A0 2( iyt
DMHz ,|d6- DVB0) 6: 4, 39-1. 43(2H, 1) , 1. 6p- 1. N- N
L. 79-|1. 89( 4H, m) -2.09(1H{m, 2. 11-2 72 1 K\l}\fo
2. 78(3H, d, J=4. 09- 4. 16( 1H, m , 4. o . fH tH
36939- 6. 41(1H M, fHld.; 7. 15(1Hz8), B. 18 ).ZQ’ 2
- 8.130( 1H, 5) (1H ¥, J=8.3H2). 11. 42 N
VB: 341 ( H,N"~CH, . N .
H, H, ' diastereomer of 351
cis or trans unknown |
NH . . '
351 y ? 352 . H NH NH,
e HSC%O\Q;@ '
: H.C
diastereomer of 350 FOLY strans mix
cis or trans unknown ' .
H H Ny
N- N H
| LM, . R A
| 353 o & 2 354 @...NH o)
Ho’® _ HO
~ cis cis
H L )
Ny AN NG 7
A HJ:NE . %H\,@«
(2 LR
HO cis HO cis
H -
N w ) ) ou
N l & N 2 %N‘O'CHS
357 T 358 /@,\\NH
HO/@ cis HO cis |
H
H - NepNs
\ P N\CH N - N\/ 3
360
359 @_..NH 3 d H
HO cis HOJ@ cis

-1

78~

PCT/IP20:6/326327




MS: 341(MHH) + 74 1 MB: 355(MHH) +  Tabl e 72(contd.) Ex Ref -Ex Data
1H NVR(400MHz, d6- DVB0) 451. 44- 2. 27( 9H, M, 2. 76(3H 75 1

, d, J=4. 4|‘|Z\)vo‘ku®3h1l'd4ﬂ) 6. 48(1H, ), 7. 14(1H, ), 8. PCT/IP2006/326327
25(1H, ), 8. 32(1H, $), 9. 87(1H ), 11. 45(1H,$). M5: 3 43(MrH) + 76 1

VB 355( MiH) + 77 1 NB: 440( MH) +

1H NVR( 400MHz, d6- DVB0) 5: 1. 43- 2. 36(8H, m), 1.63(6H 78 1 .

' $),4.22(1H ), 4. 54(1H, $), 5. 90( 1H, 5) , 6. 55( 1H, m)

7. 25( 1K nFaBLEOTLHG®) 8. BO(1H M), 11 72(1H $) M, S 410(MH) + 79 1

VEB: 382( M+AF, 380 W HEL. 30T aT7( )+, 395(|\/Hr
1H NVR( 40 d6- Dms,\ﬁu?tﬂﬁgb AR(?E?%? 1. 60- IﬁtruCt“re
68(4H, M, [L. 7641. 85( 4K, m)., 2. 06- 2: 08( | , 2. 29—2 ‘8t
.31(2H, m| 4. 18-4.15 , 4,53- 54|1H M, 5. 99( ff}
1H, d, J=7. PHz) | 6. 68( ! 7. 28(1H, d, J=3. N/
361 /@.‘\NH 362 N
HO cis HO
Ny 'bL
: A
) <\N I = H‘ i N N-{“H

N~ “NH N '
363 H 2 -] 364 3 >
i e
. " . ~O
HO CIS . L

365 N“‘éiE; o) 366 _ zgz;INH

diastereomer of 16 HO  ¢is
cis or trans unknown
n &'ﬁ L
. ' . \
2 Hal N Ho N 3 HCl Z 0
NH

367 168 NH,
e
HN~" '

cisftrans mix
cisftrans mix

g H
N~ s
QQJE%J\fo NNy

369 NHHN_CH 370 o
i 3 HO o
. 3
. Hel 2 HC
cisftrans mix . cis H
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6Hz), 8. 11(1H, $), 11. 86( 1H, brs). M5: 331( M+Na) +
1H NVR( 400MHz, d6- DVBO) 5: 1. 40- 1. 43(2H, n), 1. 64- 1.

69(4H,n),1»@Bw¢mB8@mH,n),2.05-2.07(1H,n),2.21-2 82 1  PCT/JP2006/326327
.23(2H,' M, 4. 25-4.27(1H, m, 4. 52(1H, brs), 6. 04( 1H1
d, J=7. 2Hz), 6. 68(1H, d, J=3. 5Hz), 7. 28( 1H, d, J=3. 4Hz
), 8.10( 1H, $) 11. 85(1H brs). Ms: 309( MtH) +
1H NVR( 400MHz, d6- DMB0) 5: 1. 50-1. 55(2H, m), 1. 62- 1.
73(4H,n),1rzbl$.89«46hh§ 2 08-2.12(1H, m,2.28-2 83 1
.32(2H,m 41_# . M, 7.39- structure- -
7. 41( 1H, S HH-—br-5 )Mo 368 {-M-H)
1H NVR(400MHz, 81-1
87(2H, m, 1. 92- 2.1842184 1, .0
_24(2H,m | 3. 62 1Hd, o O
-J:7.1kz),63%i( 3Hz), H
8.11(1H, $) °11. ' .
1H NVR( 400 MHz, 78-1 2 HCI
H cis
H . |
&”jY S0
‘ Ao AN
373 ' 374
«NH NH, «NH "L’F
®
2 Hel 2HCI
H.
NN AN
NH NH, - NH NH
375 thiizg/ 376 FHNZE;;/ 2
diastereomer of 376 diastereomer of 375
cis or trans unknown cis or trans unknown
53;)\ B Y
RN O
377 }{N 378 | NH NH, .
2 3 HC!
cis/trans mix
VLN MA ~om
A H. , NH
379 i 380
o -
cis trans
OH

~180-




91(5H, M), 1. 94-2. 02(2H, ), 2. 04-2. 12(2H, ), 2. 19-2 85 1
.26(2H, M, 3. 60(3H, $), 4. 25- 4. 28(1H, m), 6. 19( 1H, d,

J=7. 1Hz) , 6WwoQe&G 7RI H, M) ,

H $), 11. 85(1H, brs). Ms: 373( MrNa) +
1H NVR( 400MHz, d6- DVB0) 5: 1. 48- 1. 53(2H, m), 1. 63- 1.
74(4H M, 1.81-1. 91(4H ), 2. 08-2. 11(1H M),

H $),2.29-2.36(4H m,

7.27-7.29(1H m,

8.10(1

2.21(3 86

2.39-2.42(2H, M), 3. 49- 3. 53(

2H, M), 3. 66T8b78( 2H| Mtk 19- 4. 23( 1H, r‘r) 4.49(1H, s

PCT/IP2006/326327

6.57-6. %%(‘].‘F A(LH,3) 8.
233 8. 86( L1 M |11 _86( 1% UCE\E“ﬁR A78( MEH) A Tahl)p P ®Ex Ref -JEx
Data 87| 1 -1+ NVR( 40 , d6- DVEO0) 5: L.46-1.52(2H, M Lp1- 1.
81(8H, n), P. 05{2. 08(1 2.20-2.24(2H m , 4. 09- 4 |
C12(1H, | 4. 53(1H, $), NG @3 ( 1H, m) | 6. 821 6. 86( @ H
1H ), 7. 3D- 7. 32(1H, M), 8N8HY 1H, $) , 10. 52- 10| 56( 1H N\F
,m, 11. 80 %E%trs).l\/B:S H+ .88 1} 305
1H NVR( 40PV | d6- DVBO) 85-0. 93( 1H| M) 1| 34, 1.
40(9H, $), L. 4741.53( 11- ,1.67-1. 790 1H, n)-, 1. 8B-
.92(3H, m | 1. 99- 2. 06( 3H, 13- 2. 34(#iH, M| 4. 24~
4.25, 4.30} 4. 34(1H m) , 6,37~ ?' 41, 6. 54- 5. 56([LH, m) diastereomer of 22
6.51-6. 63 6.5"-6.59(E’ﬁ(‘WSf“'§8 7. 29( LH, m |, 8. 06-Cis or trans unknown
8.32(2H, nj, 8. 63, 8. 64( IH$) ,8.87-8.89]8.99 9. 01( .
1H, m), 11. B8( 1H, brs) . Vs: iNa) + 89 1 T
1H NVR( 40pMHz | d6- DVBO) 6 N4 36(1Hm, 1 47-1.  NAL
53(3H, ), [L. 5941. 64( 1H, m,l.pﬁi‘h.somi m,[l.89-2 . ',H{"
. 00(3H, m | 2,06-2. 11( 1§ . 16- 2. 20( 2§,8g),3.02- :}*@ o
3.09(2H, m 38327- 4. 44 ' 6. 52- 6. 54] 661 6. 63(
1H,rr),7-.25-7.29(1;,ﬁ:}( 10-'8. 31(2H, nj , 8. 63(1Hf‘ .
),8.92-8.95,9]04- N07( 1B, m), 11. 86( 1H] br s) I{R#Na) + 90 1
1H NVR( 40DNVHz | d6- D03 Eoinet®f B883( 2H| ) , 1| 62- 1dias ereomer of 383
73(4H, m, L. 81{1. 92(sibt MnLuiddonrl2( 1H, ) , [2. 29- gis or trans.unknown
. 32(2H, M [ 3 44(3F, 3], 4,20- 4. 24( T, M | 4 SA(TH S)
, 4. 86(2H, $) , 6./54- 6. 56( ,7.24-7.25(1H,|m), 7. 8
4-7.86(1H m, 8. 72( 1H, 65 1H, $) . M5: 396( M+H) L i o
1H NVR( 40PNHz | d6- DIVBO)S q\l 0.88(1H m, 1} 13- 1. X
75(7H, ), 23862 Jﬁﬂ THd. 44( 1H38%6, 6. 55.&.}1 NH
H, brs), 6. 56( 11, d, J ),7.11(1H m | 7. 65(
J=3. 4Hz) , B. 35( LH, $).. 9. 86&1H0g§g —7. 9Hp), 11| 43( a,dsté?éé,-},ell-\/ggg@_( MeH)|+ 92
1 1H NVR( #00Mz, dé* 33(FH M| 2.9
36(5H, ), B. 7343, 88Ct'sl ”54”%‘%‘02{”%4(14 m 6 63?'{'%“3"5 unknown
M, d, J=3. 4Fz) , 1. 17( 1k, brs), 7. 23(1H, d, P=3. 4Hz) , 7,4
92( 1H, brs ,8.44(1H,%@r25(1H,d,J=7 Hz),11.6 9). M 286( MHH) +
. AN O > J\l
NH o-,‘?'J(NH2 NH O-N' NH,
387 388
OH OH
- diastereomer of 388 diastereomer of 387
cis or trans unknown ~ cis or trans unknown

-181-



Tabl e 72(contd.) Ex Ref -Ex Data

1H NVR( 400MHz, d6- DVB0) 6: 1. 29- 2. 02(5H, m), 2. 41( 1H
, dd, J=3. 8, WB.28Hy7929 65- 2. 83(4H, ), 4. 05-4. 20(1H, 93 1  PCT/P2006/326327
m,4.36(1H,t,J=5. 1Hz), 6. 51-6.58(1H, ), 6.88-7.94

(3H, M, 8.37(1H, $), 9.99(1H,d, J=7.9Hz), 11. 46(1H, b  rs). MsS; 286( M+H) +
1H NVR(400MHz, d6- DMSO) 5: 1. 12-1. 65(7H, m, 1. 82- 1. :
97(1H, M, 2.25-2.34(2H,n), 3.85-3.96(1H,n),6.57(1 94 1

HO, J=3. 3Hz)?abl§2?hl-4:@t3fi=2) 4Hz), 6. 78-7. 92( 2H, br

s), 8. 35( 1A 9. 57(1§tgugtgrgHz) TTI5ELH[brs) . M st:SickGkeMH) +
1H- NVR( 40PNtz [d6- DMSE) +—64{-HH- 020

7(1H, m, 2{18-2. 22( 1H, my, 2. 38-2. 40( 1K, m, 3. 18- 3. 95H1

23(1H m, 4. 14(1H,t, I=7h

, 4. 25(2H}q, J=1. OHz) ,
4. 46(1H, t | J=4|8Hz) , 7. .1%6. 70(1H, $) ,|8. 51(1 ‘\FH

H $), 8. 78{ 1k, d, J=8. 0Hz) , 13 JV1H, $) . ¥5;330(MHH) +

HO . : HO"‘ N
trans . cis -

Ny

T

\ ~

' 7 ZT |
z'\"
T

y .
391 N 392 0

0
. HO

cis/trans mix -

" H | RN
Ns |
A |/ : N /_{IH
H

: N
393 . - N»i; 39-4' @ O
@ ' HO _

cisftrans mix

H k.l Ny

AN : ' |
A
L, T,
395 N_{‘ ‘ 396 HG N
' bh O
HO\@ 0 .
cis

" N
N
- H N—{l
397 y N 398 o Y
D Oa WO
H,C-C

trans cis/trans mix
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1HNVR( 400MHz, d6- DVB0) 6: 1. 38- 1. 86( 10H, ), 2. 07( 1H

,brs),2.19(2H, brs), 2. 29(3H, $), 3. 97( 1H,
), 4. 49( 1H, W), 260714fsk#, $) , 6. 98( 1H, brs), 7. 78( 1H, br
d, J=8. 0Hz), 11. 3(1H, $) . MB:
3.75(1H b 97 1

s),8.28(1H $),

1HNVR( 400MHz, CDC13) 5: 1. 35- 2. 67( 13H, ),

9. 99( 1H,

d, J=8.011z 96 1

PCT/IP2006/326327
341( MHH) +

rs), 4. 05-4. 20(1H m, 5. 00-5. 12(1H, brs), 6. 45- 6. 48
(1H ), 7.15-7.16(1H, ), 7. 95(1H, d, J=4. 7THz) , 10. 0(

1H, brs) .. WBb3@27 Mtehrtd. )
1HNVR( 400 6= DIVS0 20.72.30( 1 3.92-3.
96( 1H, m) , L4414 _$) 5?59 EH*S%( 1H_ny E‘EEZ 14 dd, Seracture-
J=2.0,3.2Hz), 7. 21( 1H dd, J= 3.2Hz}, 7. 88(1H, d, N
J=4. BHz) , %1. 3(1H, $) . Ms: 30 + Table ’2(cont d.) BEx Refl - Dat a
1H NVR( 400MHz | d6- DVBO) 5: 1. I3~ #A(3H, m) , 1. 48- 1.
63(3H, M, [L. 93{2. 00( 1H, m), 2. 14MN24 18(1H, n) | 2. 35-2
. 38(1H, m | 3532- 3. 20( 1H, -8 47( 4o, 4. 04- 99 3@
4.10(1H, m, 4. 3 84416“84 6166)(1H,lr) 6. 81
H,C~ " H c-/
dlastereomer of 400 . dlastereomer of 399
cis or trans unknown cis or trans unknown
: o A |
Y Y
I, Q,,l ]
N N-
401 ;iégg; o) 402 N}égz; o) .
H, '
diastereomer of 402 d[astereqmer of 401
cis or trans unknown cis or trans unknown
H
& &l
Y P H
N ' N
403 _‘Eé§;§ 0 404 0é§;;
0]
HSC7< (@] -
H,C CH, dlastereomer of 405
cis/trans mix cis or trans unknown
N A
W
C((\LNH s
| N o
405. oégz; 406 5
'\//-J Br
diastereomer of 404 cis or trans unknown
cis or trans unknown
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-7.03(1H, br), 7.09-7. 13(1H m

,7.61-7.86(1H, br), 8

.33(1H, $), 9. 64(1H, d, J=8. OHz), 11. 45(1H, brs). M5: 3
1H NIVR( 400WBZ20@8 DME0) 45: 1. 38- 2. 28(12H, ) , 2. 87- 2

.98(1H, ), 3.63(3H $),4.45-4.57(1H m,

1H 1),
3(1H, br), 8. 34(1H, $),
1H NVR( 400MHz, d6- DVSO0) 5: 1

6.80-7. 13(1H, br), 7.18-7. 22('1H, m)

6. 42- 6. 45(
7.51-7.9

9%44'(1H4d J=8.0Hz), 11.49( 1H

33(3Ht J=8. 0Hz) , 1. 47

01( M+H) +.
PCT/JP2006/326327

,100 1
, brs). Ms: 357( M+H) +.

~1.51(2H, Mpble6Tl1cgotdH, n), 1. 78- 1. 85(4H, ), 2.0 101 1
7-2.10( 1H 23-2. 24, 4.09-4.12¢£1H, 4, g .
30(2H1é1j—g%ﬁH7\ 4. Réﬁ%ﬁHLg%$1e 486 5%%1|F1’1l tructure
. 17-7.19(1H, m)|, 8. 56(1H,.|$) 9 28(1H d,P=7. 6z) , 11
. 69( 1H, br §) . Ms: 356( M+ ' N
1H NVR( 400MHz | d6- DNSO) H t,J=p. 8Hz), 1. 43 |
- 1. 50( 2H, m), .1.165- 1. 73(4H 178-1. 9D(4H, M), 2. 0 10X D¢ W
6-2. 10( 1H| My, 2. 16- 2. 21(pH My 4. 19- 4. P3(CIH| M), 4. - .\N—&“
29(2H,q,J::6.8Hz),4. 54( rs),6._45-6 46( 1M, m, 7 o
trans |
H .
kl Ny N |N\ Chiral’
’ AL % H
NH .
409 ‘\N_‘& 410 ) ::N 0
@ 0 . H.C
H,
H N Chiral N A
- H
11 412 N
4 % N
CH3 .
H3 cis/trans mix
’ F
N N\ ]:%l
H
S oy
413 NH 14 HO@
cis/trans mix diastereomer of 415
' " cis or trans unknown
JqH PN
"l ba @N%NHZ
415 N 416 . H
HO
diastereomer of 414 HO )
cis or trans unknown : cis/trans mix
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.18-7.20(1H, M, 8.56(1H, $), 9. 26(1H, d, J=8. 0Hz) , 11
. 68( 1H, brs) . Ms: 356( M+H) +.

1H NVR( 400WdzpaifyBvB0) 5: 1. 38- 1. 48(2H, m) 1, 1. 59- 1.
70(4H ™, 1.73- 1. 86(4H, m), 2: 03-2. 09(1H, ) , 2. 11- 2

.16(1H, m,

.5H,$),3.53(1.5H $), 3.54(1.5H, $), 4. 00-

2.18-2.23(1H ), 3. 258(1.5H, $), 3. 263(1

4.05(0.5H 103 1.

.M, 4.10-4. 15(0. 5H, m), 4. 50( 0. 5H, brs), 4. 52( 0. 5H,
brs), 6. 42-TabA%( 015Honkd6) 46- 6. 48( 0. 5H, n), 7. 16- 7

PCT/JP2006/326327

C19(1H, m) 7890 SH o J=8_ Atz), 7- 94(q; I, J=8. T ]
4Hz) , 8. 151 M d(1H m Eﬁr%‘i‘ﬁ‘i"ﬁ% hrs) Mg: 3?1 Meh) ¢ Structure
1H NVR(400MHz,|d6- DVSQ) 5: 1. 46- 2. 24( 13, m l 31 4 104 ]CH
.33(1H m 4. 53(1H, $) -6.53(1H, m ,[7. 25-7 274 C\\ 8
1H, m, 8. 49( 1H,$), 8. d=gHQHz) , 4. 25(1H, $),
11. 72(1H, $) . M3: 352( able 72(cqdntd. ) Ex Ref ta 105 1
1H NVR (90 , do- 6151-2 17 ﬁLéBH, m , 3. 37. 08
<2H,m,9.:;?W32<1 ,41.90-9.42 (I1H n), 6.50- 6. S
(1H ), 7. 24-7.|25(1H, §8. 49 (1H, s) , 8.84 (1H d , 3=8..8HzN:{ 9. 25 |( 1H,
s) , 11.71 (1K, s) © 366.3 (MrH) 4 106|1 1H NVRDOMHz, d6- DNBO)
6:1.13-2.19 (13H, i®J, 2.97-3 .00 (2H, m) | 3.82-HO8Y (&R ) ,
4.31-4.90|(1H|m , 6.57- 6.58 (1H,rr),7.26-7 27 (1H m,8.98 (1H, 9) ,
8.78 (1M, § J98.0FF), 9.24-9.25 (TH 1)) 41170 (U4l § -MS366 (Mr H)+
H ) N [ NHO
gl\lr e Ny
419 NH N~ 420 : s
cis cis
H
Ny . H
& |/ N g\“ lN\
NH N _ N~ O~ CHs
421 H 422 __NH )
cis . HO g cis
g o
H'lw\
ﬁq - NH,
&, O_GCH, . N
423 424 p
e t OH
* O rans diastereomer of 425
cis or trans unknown
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107 1 1H NVR(900MHz, d6-DVSO) 6: 1.51-2.31 (13H,nm) ,41.17-9

1H, d, J=2. 7Hz, 7. 50- 7. 57 (5H m,8.06 (1H,$) ,10.58 (1 H,d, J=7.9Hz)
41.82 (1H, Word)707/89 388 (M+H)+. 108 1 PCT/JP2006/326327
1H NVR( 400MHz, d6- DVB0) 5: 0. 88-2. 26(13H, m), 41.10-4 .11 (1H,n) , 4.58
(1H brs) ,41.60 (2H, s) , 4.82 (2H, s) , 6. 51-6.52 (1H, .s
,7.17-7.18 (1H,$) , 7.30-7.38 (5H,m,1 0.52 (1H d, J=7.9Hz) , 11.76
(1H, brs) . MS: 932 (M+H) 109 1 1H NMR (900MHz, d6- DVBO) 6: 1.98-2.25
(13H, m , Tbde (3 (eFda) 10-9.12 (1H. m . 41.57 (1H$) .4.69 (2H s) |

6.51 -6.52 fdH. M, 7. 1§Egué4§n(e1H m, 8 i@x( 1H, s) , skG&tukH

, d, J=8. OHE+H-—76{1H-brs)—M5-356—(MH+—HH+NVR (QOONHL,dG- BIvSo)
6:1.96-2. 25 (19H, ) ,H4.30 (1 H, d, J=f.9Hz) , 5.48 (@H, ) 6 51-6. 53
(1H m , 6.92-6. 99 (ST, . 7- 18 (}H brs), 7, 28-7. , 8.65
(-1H,s ), 10.99 (1H, d, B=#" )211.8 (IH s) .MB: 418 NHLlO 1 111
1 1H NMR (900NHz, . d6- 1.45-2]19. (13H, m, 41. 21-;h 023 (1H.m |,
4.51 (1H, |%ps,[41. 59 . s) ., 41.80 (bM2es) , 6.96 08 :
(1H m,7.17-7./18 (1 17.29-7.37 { 611,-m , 10. (1H d, J=8.0H7)
11.73, (1H, 9) 2 (M+H)+ 112 1{1H NVR ( 400z ; d6: DVSO) 5:
23-2.33|(13H, m)d, 4.1 (1H Brs) /9.40-4.91°

1. £H m) :
(1H'm 4359 |(2Hgig 3%5% % 6. 5L ( 1H,di¥ oY fransienknown ( 6H, )
, 8.51 (1H{. %) | ﬂHy) 1172 (1H_ ) NS:-996 (M-+H)+
Tabl e 72(c.ontd.) Ex Ref -Ex Data H :
1H NVR( 40QNMHz, |d6- DVBO) 5 47-2.33(13H,m, 3. 53-3
: ( )
8

Ny
. 75(2H, m) | 4. 16- 4. 17( LK A, 40é1H $)14.87(1H $ 0, ,
,6.19-6. 20(4%4@,6.82( R Nzl-?.zzg%!a,n) 9. i s
0( 1H, d, J=8.%6t1) , 11. 64( LK BH. M5,398( M %t‘@
1H NVR( 400MHz, [d6- DMg)6. 1. 49- 1. 52( 2H]|m) , 1} 62( - d H
'$), 1. 64-2. 31(JL1H, m) ,Z~20- 4raEﬁ(1H m 4. 54(1H $) 114 1 :
16.27(1H, $), 6.[53( 1H, brs), 7.20- 7. 22(1H, m) ,B. 30(1  ©i

_ 4 " |
' _{IH NA Ao -
429 | HC™g JS’ 430 /@NNH W
M‘}Q "~ HO Q-
_ . cl

cisftrans mix

"L . i | Ny
43] N KE O 432 N H N S:
| |
' cis HO cis

. H H .
N Ny
A ’(O“OVCHS P n N,O“O.CHG
433 @..N-’ ){RH 434 N Bi
HO ]
cIs
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H, $),9.80(1H,d, J=8. 0Hz), 11. 64(1H, brs) . M5: 426( M , H)+

1H NVR(400MHz, d6- DVS0) 5: 1. 49-2. 32(13H, m), 2. 82(3

H, d, J=4. 8H&p, #e72F7949 28(1H, ) , 4. 52(1H, $), 6.55-6. 115 1 PCT/JP2006/326327

57(1H m,7.22-7.23(1H, m, 8.83(1H, m,9.31-9.32(1
,9.82-9.83(1H ), 11. 76(1H, $) . M5: 424 9(M4$

1H—NNR(4OON+E d6- DMBO) 5: 1. 27-2. 77(24H,m), 3. 75-3

LT77(1H, M, 4.24-4.25(1H, m, 4. 53(1H, $), 6. 55 6. 56( 116 1

1H m, 7. 2Fab124(1Kicont8. B8(1H $),9.24(1H, d, J=8.

OHz), 9. 80 4;J=7.0 T 77(IH brs 508 ( VF ¥ .

1H?\||\/R(40)§?:4‘7T, d6- mxs&‘z‘# % 61(2 n&’l 7151 st¥icture.

75(2H, m, 1. 81-2. 05( OH, m, 4. 16- 4.21( nj

6.43(1H, m,6.81-7.0 ,br), 7.10-7. (1H

3-7.91(1Hjbr) ,[8. 37 : 17(1H d, P=8.0

. 44( 1H, br $¥368: 31 I Hgi Ocp, | 436

1H NVR( 400MHz,|d6- ) 6: 1. (6H m, 2|

&

15(9H, m) , 6. 66- s 6. 196- 7. 13([LH, br

R~

. N | E:TQH
437 NN 438

439 "§40
441 442
443 144
445 |

iN\
446 \ ‘.N/-’ ng/iﬁ OH
ja R
- HO
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1 7.18(1H m,7.66-7.93(1H, br), 8.33(1H, $), 9. 70( 1H,

brs), 11. 45(1H, brs) . Ms: 311( MtH) +

1H NVR( 400Whizpui@7DMB0) 6: 1. 37- 1. 43(2H m, 1. 91-2. PCT/IP2006/326327
10(11H, m,3.77-3.81(1H, m, 4. 68-4. 70(1H, m, 6. 67- 119 1

6. 70(1H, m,6.92-7.14(1H,br), 7.16-7.19(1H M, 7.6 o
6-7.91(1H, br), 8. 33( 1H, $), 9. 68(1H, brs), 11. 45( 1H, brs). Ms: 349( M+Na) +.
Tabl e 72(contd. % Ref -Ex Data '
1H NVR( 408Rb2edél Dveoys: 1. 45-1. 66(6H, m , 1.88-1.

95(6H, m, Eﬁ%l 2. 26( 2HgR}udc §8¢ 1H, brs) ) 6g£31 6. 66 128t ducture
] =

(1H, m, 6. 15 1H bry 37—+ 20( )7 FO-7—
91(14, br)} 8.34(1H, $); 9. 70(1H brs), 11. #6(LH| brs) K . \E: 349( MrNa) +.
1H NVR( 40DMHz | d6- L 1 44(2H, i), 1. 63-1. {‘;E]] "
71(4H, m, 1. 8041.87( 2 07(1Hm 2] 12-2
.16(2H,m) 4411-4.1 brs r%.839 6.4 N~ B’RH\/(D
1(1H m, 6 90-7. 05 r), 711% m, 7 70-1@

cis HO )

cis

H

. A _
449 éj]it}?_nlgiﬂji:g 050 | Ng ”’\’OCH

" cis cis or trans unknown

\|/ n
451 'LEgJNN,’ EﬁiT\, 452
' : N._.O
cis \g-is"

" cisftrans mix

N OH
l A - I Q .
&:(} %“ﬁuﬁ N ¢
' H
cis ~ OH

Fi
453 A W% | 454
. H C-.O .

455 ' - Hgiﬁ””°CHa 456
HO/@ HO/@

cis/trans mix
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.83(1H, br), 8.37(1H, $), 10. 09( 1H, d, J=8. OHz) , 11. 45

(1H, brs). Ms: 327( M+H) +

1H- NVR( 400WidzpetGBIvB0) 5: 1. 44-1. 50( 2H, ), 1. 58- 1. PCT/JP2006/326327
71(4H M, 1.76-1.86(4H n),2.06-2.10(1H, m, 2.21-2 122 1
.25(2H, n), 4. 05-4.10(1H, m, 4.54, (1H, brs), 6.51-6.5
3(1H,m, 7.08-7.26(2H m, 7. 88-8. 03( 1H, br) 18. 42( 1
H $), 10. 43-10. 51(1H, m, 11, 80( 1H, $) . MS: 327( MtH) +
1H NVR( 400%k2 edB1DMSOYS; 1. 41- 1. 48(0. 8H, m), 1. 49-
1.56(1. 2H™_, T-65-1-9 2. 08-Z I6-IH|m, 2
1722, 23( 0| 8 . 2 7'2#;7552"?‘5@% ny A L 10 5 g2y ueture
H m,4.15{4.20(0.4H, ) ; 6. 44-6.48(1H, 1P, 6.87-7. 1 Chiral
1(1H, br), . 1147 I, br) ,|8. 37( Hone
0.4H $), 8| 38( 0. .4Hz), 10. 1 Tl
4(0.6H,d, D=8, 4 #%H)'f he Y NH
1H NVR( 400fBLZ, ?7./68- 1. 3 N~
96(8H, m), R. 01- ; L ). 4.06-4 124 0
.12(0.5H. 1), 4.|21- 4. 28( @is5H, n) , ¢ Z6./53(1H, n) 16 -HC
.88-7.20(RH, M|, 7. 65-7.95(1H, br), 8. 38(0 5H, $) 8 Hy
39(0. 5H, $}-16- 18(0.5H,GL,3—8 4Hz )10 48 B-—5FH -
=8. 4Hz) , 1[L. 48(1H, br ) . - Chiral
| ' N\ OH
459 460 “(’PH
Chiral
&lﬁr gj
461 462
Q C-CH,
H N .
N | H ) .
463 | RV Y 464
DA
HO cis CH,
Ol 0
465 %NWJ{ 466
0O
HO cis
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1H NVR(400MHz, d6- DVS0) 5: 1. 41- 1. 48(2H, m), 1. 69-1
78(4H, ), 1.82-1.98(4H n),2.08-2.13(1H, ), 2.17-2 125 1
. 23(2H, m) , BORB(TBFSY , 4. 15- 4. 20(1H, ), 6. 44-6. 47( PCT/JP2006/326327
1H 1), 6. 86-7. 10(1H, br), 7. 11- 7. 15(1H, M), 7. 62- 7. 9
1(1H, br), 8.37(1H, $), 10. 12(1H, d, J=8. 4Hz}, 11. 45( 1 _
H, brs). Ms: 341(MtH) +. Tabl e 72(contd ) Ex Ref -Ex Data' 126 1
1H NVR( 400MHz, d6- DVBO0) 6: 1. 49- 1. 56( 2H, ) , 1. 64- 1.
75(4H, n) , Tapie17958¢aptd)} 2. 10- 2. 15( 1H, m), 2. 23- 2
28(2H 1{;’ 2(3H, %) gggg@t@rgl(lH m 16.£44-6. 48(  structure -
7

1n/1|_| hr\ 7 11:/4|_| .} F—G=—F- ::l,

3(1H br) 8.39(1H, $) . 10, 14(1H, d), 11. 49(1H, Hrs) . M :jm&(N%H)+ 127

1H NMR( 400MHz, d6- 8. 1. 68-1. 76(4H{m, 1.|179- 1. ] '

89(4H, M| 2. 01 2. 09( 2H 2. 25(1+Lh),2.

. 38( 2H, ﬁ? ,06-4.12(1 , . 6. 49(|1 g
S (1H $), 10.

-1

-7.18(2H M/ 7. 65-7 ,br ), 10
H, d, J=8.4Hz) ,|11. 4 br.s) . VB: S ) +..
1H NVR( 400MHz], dB9DVE0) 65% . 06(3 . OHz)}

-1.59(2H, m, 1. 68-1. 75(4H m, 1. 80- 1 9 (4H,n
0- 2. 14( 12 24-228(2Hm, 37 42(2H [0, J=3-
,4.08-4.113(1H m , 6. 1)6.53(1H m,7.12-7. 31
), 7.83-8. 03(1H, br) 8.]42 1H, $)5 10. 43( H, d, J:

z),11.74(1H,brs) . M&
1H-NNR(4oéEﬁg,d6 WAL
.64(3H, n), 4. 19 %i r% .511’6 58( 1H, n)
7.47(2H [ ,.7.]9 1H'Br) , 8. 46(1H, §) ., 10.
72( ]_H n 1] QQ{1I—I hrc\ MS: 369¢( |\/|.L|—')J_ 12
1H NVR( 4D0MHz], d6- DMS0)5: 1. 44- 1. 49( 2H,Im) , 1
94(6H, M} 2.12- 2. 29 4'28 4.26(1H, m, .
6. 50( 1H, ) , 6.[86-7. 66- 7. 93(J1H, br

8(1H,$),1g7 o( 1H, d 47( 1H, b5§%.
1H NVR( 4D d& )61. lem,.
90(8H, m)| 1. 98" H, &, 2. 30 J,n)lS.
. 80(1H, ), 4. 8412&1Hmﬁ 4.96- 5 00( UH, m) ,

1
.6.38(1H m, 6l 61-7. 09( 2H, ,m,7.21-7. 7A(1H br), 8. :
23(1H, $) 1603 1H o, J=80Hz), 11T 33(1H Drs) VE- 3 Z7( MFH) +.. Table
72(contd]) Ex| Ref -Ex Dat&Chirat = . | H :

Hﬂ’ ! \:Nl

o I |
473 SSASN T e, [ e7e| R N_,@
- NN TN\ o ;Egl - §

. .. HO CIS

HO cis

ZL
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1H NVR(400MHz, d6- DVBO) 5: 1. 45-1.83(7H, m), 1. 87- 2.

09(4H, M, 2. 19-2. 25(1H ), 3. 88-3. 92(1H, M), 4. 53-4 132 1

. 58(1H, m , wo%de7m7844 1H, m) , 6. 75- 6. 78(1H, m) , 6. 80- PCT/IP2006/326327
7.14(2H, ), 7. 59- 7. 89( 1H, br), 8. 35(1H, $) , 10. 17( 1H

J=8. 0Hz), 11. 39( 1H, brs) . NB: 327( M+H) +

1H NVR(400MHz, d6- DVBO) 5: 1. 17- 1. 57( 7H, m) , 1. 87- 1.

91(1H m, 2. 27-2.30(2H, m), 3. 90(1H, m) , 6. 57-6.58(1 133 1

Hm, 6. 88T§b15(1&|,(bos1)d7) 11-7. 13(1H m, 7. 60-7. 9

O(1H, brsj78 TT25(T° g S~ N Z7I(VF
1H NVR( 4D d6- DVEOYF G H580’ 15¢ 2k EX0 14000 Stf“‘gt“ Fe
44(2H,m} 0.89-0.92(2H M, %gﬁ) 1. 72(8+H1,rr) 1.81-1 134 1y

.91(4H, m), 2. 10( 1H, $p.2H-3 R $) 4.12(|1H, $), 4. 21 l

(1H,d,J=7.5Hz),_4.5 H6. B3-6. 57(4H, br A~
5(1H, $), [7428(|1H J—9H37Hz;}v,*8?(?¢(lH S F T N
), 11. 63(1LH, $)|. OH o)@
1H NVR( 4DOMHZ, %z )5 . 44-1.91( 15H, m), 2. 10(1 cis
H $), 2. 3D( 2H,|$) 70(2H | J=5. 7Hz) , 3.(58. - 3. 63( 1H.135 1
M, 3. 72F3 TI(IN ™, 3. 88-3. 91(IA, M, 4. 12( 21 $), H
4.21(1H {, J=1. 6Hz) , 4. 5 $), 6. 54(1H,d,J'f1 TH N\

- - WA z~__OH _ avy

477 NH 478 Vc;@ﬂ NH,
| N
HO’@'cis HOAN

i})

H .

Y l/ N N\

T o Cg,l
479 : i 480

H Cls

N Ny
NPT A H“j\

NH NH NH NH O

481 - 482 :
e . % cis
H CIs . . H
H
. N N H IN\
' %NHZ NN O
483 — A ] 484 NH N4
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), 7.23-7.24(1H,m, 7. 89( 1H, d, J=7. 6Hz) , 8. 72( 1H, $)

L 11. 62( 1H, $) . MS: 465( M+H) +, 487( M+Na) +

1H NVR( 400Wbizp@BBMS0) 51. 24- 1. 33(2H, m), 1. 48- 1.
51(2H, M), 1. 64-1. 72(4H, ), 1. 79-1.91(6H, M, 2. 10(1
H $),2.30(2H, $), 2. 66(1H, brs), 2. 72-2. 77(1H,m, 3. 136 1
26-3.33(2H, m, 3.81-3.85(2H, M, 4. 13(2H, $), 4. 21(1

H d, J=7.5Hz), 4. 54(1H, $), 6. 54- 6. 55( 1H, m)
24(1H, m) , TaBAE1ML dedmid 8Hz) , 8. 71(1H, $), 11%3(1H

, 7.

PCT/IP2006/326327

23-7.
' $) . MB: 465( MrH) +

A\1%4

1H NVR( 401z, 1d6- DVSOL 6. 0. Hm, 1T 48, 1.[51(2H .
,m, 1. 63( 2|¥|"$) 1. 69- 1@5?‘5%?‘(}81, 1.82- %%‘( H oy, o-rueture
2.10(1H %), 2. 30(2H, $), , 3.25(3H, s 137 N
),3.41-3.|44(2H, M, 4. 11 d, J=1. 5Hz) < 1
, 4. 54(1N,|$), 6.|54( 1H, M) M ). 7. 89( 1H, VI Gk
d,J=7.8Hg) 8. A1(1H ) I GR( [439(MeH) +, 4 )+ Tabl
72 ontd. qf - Ex pd ’ He,
Exg R ‘g " 486 "
HO HO™ .
diastereomer of 486 diastereomer of 485
cis or trans unknown . cis or trans unknown
H . .
! H . N Ny
ALK, . “y=0
487 NH 488 H :
Ho@ 3 Kel . Br
disltrans mix d_iastereomer of 490
cis or trans unknown
RN
o %o
489 _ 490 H
@ H Br:
_ diastereomer of 488
cis or trans unknown
H H ) N
NN P .
(\j'\%;o | 0
491 : Ne 492 - ‘H .
@ ) p
HO . ]
cis/trans mix
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1H NVR (400MHz, d6-DVBO) 5: 1.48-1.52 (2H,m,1.63 (2H ,$)
1.69-1.72 (2H m),1.82-1.92 (4Hn) ,2.10 (1H s) , 138 1 2.30 (2H s)
2. 70- 2. "yo(2gtomoey 3.49-3.50 (2H M , 4.12 (2H, s) , péTAB2006/326327

H d, J=7.5Hz) , 4.55 (2H, s) , 6.55 (1H, s) ,7.24 (1H, s) ,7.89
H d,J=7.8Hz) , 8.72 (1His),11.63 (1H, s) .MNB: 425 (MHH)+, 447

Na)+ 139 2 M5:343 (MrH)+ 140 2 MS:343 (MrH)+ 141 2 MS: 364 (MeH) +
2 MG 300 (MkH) + . 143 2 MS: 388 (MkH)+ 1H NVR (400NMHz, d6- DVEO)

. 47- 2T461é11]l:|(d3&ntd2) 64-2 144 3 .82 (2H M) , 4.47-4.69 (1H m ,

-6. 39 CIHM — 74 ITH™ 89-7.94 [ J_U 77-10-B3
1?" 59 (1|-i3ltE‘%c WS 421 ( H)é+ _ 1|—|F|\||\/|QJ§(_’£4r d6- DVRO
46 ( 2H 1. 4H m , 1.72- 1. 8 N

. ) , 1 5&}%
/83-1]8 (2H 9l(1H m , 2.29- 2H, m
3. (1H[m) , 4. 52 ((%GH brs) ;: 5|74- 5.77(%0&26(1H,
.’st? 6.4 - N-
493 g H 494 A@ H

HO - . HO
diastereomer of 494 i diastereomer of 493

_cis or trans unknowr ) cis or trans unknowr

d Rone g . R

' " %
95 | ,Nig\pm\\“ 496 QNH
| Ns_~o | . r/‘/O

trans cis/trans mix

'S%”“

H.
OTFRPTW
(S (o Il OOI—‘

I AN
Li383,

(&2 L
oOrR -

N
1
1 €

/4
di

497 H 498 "N
. o) o)
F
I\/‘/'astereomer of 498 D/_J diastereomer of 497
cis or trans unknowr - ‘ cis or trans unknowr
H )
&J\g »
<\N | P NHz
499 500 NH .

trans
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3-6.45 (1H ) , 7.16-7.18 (1Hm , 7.87 (1H, d,J=15.7Hz ) , 8.16
(1H, s) 11.47 (1H brs) 12.12 (1H br) .MS:354 (  MH+  1H NMWR
(400MHz, dGODMBON7989 1.45-1.62 (4H ) 4.69-1. 78 ( 2H,RGTIPD6/326327
90-1.99 (2H, nm) , 2.09-2.14 (2H m ,2.19-2  .26.(2H m2.77-2188
(1H M , 4.47-4.59 (1H n) , 6.43- , 146 6.47 (1H ), 6.85-7.10 (1H,
br) ', 7.20-7.23 (1H M , 7.5 7-7.90 (1H br) , 8.34.(1H s) , 9.45
(1H, d,J=8.0Hz) , 11. 49 (1H brs) , 12.12 (1H brs) .Ms: 343 (MH)+
147 3 MB: 32B81eMiH)eontd H NVR( 400MHz, d6-DVBO) 6: 1.45-1.55 (2H, m
4o L T ™ heudTik 93 U gk | 2,052, 36n(dbea) | 2222

148 3 . 24 16 (1H-m— |4 60—(tH—s}— 66+ (it
J=3.5Hz) |, 7.27 (1H d, J=3. . 1, s)-41.83-12 .00

(1H ), 12. 08 (
Dat a

396 (MtH. {'1} Ref 1Ex

501

. N | 504
503 SEES Y

' r
: . ' Ny : '
. : _ N .
. \- | A NH, . ' <\ T e
NH L NN Ncon,
505 L. : : 506 |- .

Ci
EiN; W ’ N
QNN <t1§)\fo
. NH ~N . . - .
507 s 508 | ~NH NH
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1H NML( 400MHz, d6- DMVBO0) 5: 1. 45- 1. 50( 2H, ), 1. 61- 1.
71(4H M), 1.77-1.86(4H ), 2. 06-2. 10(1H ), 2. 23-2 149 3

L 27(2H, m) , woQ6Ge7brle 1H, m) , 4. 54( 1H, brs), 6. 46-6. 5

PCT/JP2006/326327

O(1H ), 7. 15-7.18(1H ), 8. 52( 1H, $), 9. 50( 1H, brs)
,11.61(1H, brs), 12. 36( 1H, brs). Ms: 350( M¢Na) +. -

1H NVR( 400MHz, d6- DVB0) 5: 1. 43-1.49(21, ),

1.65-1.

73(4H, M), 1. 78-1. 91(4H, m), 2. 05-2.'10( 1H, M), 2. 16-2 150 3
. 21(2H, m) T4bi8- 2124¢dtkn) , 4. 54(1H, brs), 6. 47-6. 5

0(1H, m, 22(IH, A1 TH, ), 9J65(IH d, J=
8. 0Hz) , 11 #(m brs): %rﬁ ‘?‘ﬂ(-?lhm\ NE: 3%‘ ek ocructure
1H NI\/R(4COM—|I d6- DIVBO)5 1H49-2 15( 13H, rr) 4. 12 4
. 20(1H, m)|, 6. 42- 6. 46( 1H, MN6By-7. 15(4H, n) |7. 63- 151
7.91(1H Hr), 8.[37(1H, $) , 10% QN (1H, m), 11. 45( Qll*j?g
1H, brs)',]25f1%(1H, brs) -3 oH) +. | 510
1H NVR( 4Q0MHz,|d6- 30- 2. 75( 158, m) , 3. 21- «{52'@1
. 72(2H, m)|, 4. 48- 4. 5444 ©6.33-6.39(1H, M |7. 4%
7.46(1H, 1), 7. 15-8 01(2H, m, 10. 76-10. 18(1H{m, 11 . .
.58( 1H, $)[. M5: 405( MFrF) + H
1H NVR( 4Q0MHz,|d6- DIVISO)6 -1.77(2H|m, 1/83- 1. Fah
2 .
511 - 512 N NH
T G A
R N , -\
: AL NH, Ny
. . 'N NH L NH,
513 N 514
’ HO I/ 3 Fo H - =N N
' T © J
. - EYy
H
® '
R i \
515 | e 516 - . #~NH,
NH . NH
e i T e~
H NN
% |N\ NH \ I/ NH
: P H, 2
517 e P 518 NH
me X
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92(4H, m, 2.03-2.12(3H, m, 2. 39-2. 48(2H, m,
.75(2H, ), 3.59(211, d, J=5. 6Hz) , 4. 49( 1H, 6) , 6. 34- 6.

36(1H, ),

EWORIHIBNY 7. 12( 1H, $), 7. 42- 7. 45(2H, n)

2.70-2 153 4

PCT/IP2006/326327

7.90(1H'$), 10. 76( 1H, $), 11. 57( 1H, $) . MS: 409( M+H)+
1H NVR( 400MHz, d6- DVBO) 5: 1. 50- 1. 57(2H, m) , 1. 83-

89(2H, m, 1. 95-2. 03(3H, n), 2120- 2. 28( 2H, M , 2. 38- 2 154 4.
.46(2H, M), 2. 63-2. 70(2H, M, 3. 63(2H, d, J=5. 8Hz) , 4.

54(1H, $) , F.a6d26 TA0CORER) ) 6. 95- 7. 25(3H, ), 7. 45(1

H, t,J=3. 80 “90( 1H, % T0. 424 1H br), 1]ax57(1H,s 3t M A0 MFH) +
1H NVR( 400N Jd6- DMSOY B 157" 2 73( 13H m)-— 3203

. 28(3H, M|, 4. 36- 4. 39( 2H, 51-4.59(1H, m) ,16. 30- 155 4

6. 38(1H, M), 7. 41- 7. 46( 1H My 1y 89- 7. 90([LH, m|, 10. 7 Ny
2-10.87(1H, m,|11. 53- 11. ~NONHYS: 405( MrH) + NN,
1H NVR( 400k, |d6- DVSO) 8¢ . 56( 2H, InP29.(80- 2. N W
16(7H, m , |2. 2.45&@{&:%.65-2.78(%,m,3.54-3<@@ y

.60(2H, M|, 4 5-4.5 .M., 6.27-6. 37(4H, m) ,[7. 43-

7.46(1H,n), 7.83-7.94(2H, M, 10. 78(1H ). 11.58( 1H

l Ny
% H
521 y Ay 522 : NH,
> i:IdEZ:D,NH
H,C g

H N Kl Ny

523 . . 2 524 NH O
@™
- Ozs‘b
H H
Ny | Ny
_ A NH, 6 N AN NH,
525 52 CH H
HC— @,NH H,C-N @N !
0’-8.‘ o"s.n
s} o)
H
A NH, NALANH
2

527 U 528 .
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,$). MB: 391(M+H) + Table 72(contd.) Ex Ref -Ex Data

1H NVR( 400MHz, d6- DVS0) 5: 1. 51- 2. 70( 17H, m) , 3. 71- 3

. 84(1H, m , Wodes#brdhd 1H, M, 6. 29-6. 39(1H, M, 7. 42- 157 4 pCTUP2006/326327
7.44(1H, m,7.89-7.91(1H, m, 10. 77-10.81(1H, m, 11

.55-11.59(1H m . Ms5: 417( MtH) + .

1H NVR( 400MHz, d6- DVBO) 6: 1. 40- 2. 87( 13H, n) , 4. 41-4 . .

.72(1H, m,6.28-6.42(1H m,7.40-7.48(1H nm, 7. 86- 158 4

7.93(1H, mra8lel178(&dfdd m, 8. 20- 8. 32(1H, m, 10. 7

Structure -

1-10. 82( YH-mM T I 541163 (I 1. MBA2pvFi) +
1H NVR( 400881 | d6- DVBOFBFICAYES 22 oy 5 |26 2

44(2H, m [2. 63} 2. 74(2H, m , 3. 06- 3. 18(2H ), 3. 36-3 159
_44(2H, M|, 4. 4b- 4. 54( 1H, M)y 4. 61- 4. 68( 1H, n) | 6. 35- ‘Q\ﬁ\f‘)
o

6.38(1H, ), 7. P4- 7. 55( 2H, Y~ PO( 1H, $)| 10. T4- 10. on

76(1H, m ,|11. 57(1H, $) . Ms: N 3~ NHHN.

1H NVR( 400 | d6- PABOYS; 23531l 599( 9H, n??%.50-2.HJC—NZ@’ CH,
78, .

diastereomer of 534
cis or trans unknowr

. H
1 . _ . * NegerNs
| {EE:j\fo : &:Efg\fo
./ '.
~_NH

. HG NH NH,
531 CH; NH NH, 532 " HeN
H,c-N )
cis/trans mix diastereomer of 533
. cis or trans unknown
” .
N N
Ao Ao
H
H,C . H,C-N
- diastereomer of 532 diastereomer of 530
cis or trans unknown cis or trans unknown.
H
H . ‘ :
Ny e l N
WA P N\j) A AO
535 NH 536 : '
) cis/trans mix
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45(11H, ), 2. 63-2. 74(2H, M), 2. 92- 3. 14(4H, M, 4. 46- 160 4

4.53(1H m, 6.32-6.39(1H m, 6.78-9.86(1H m, 7. 32

77. 60( 2H, nyVOROGOUIMY $) , 10. 73- 10. 79(1H, ), 11. 57(  1H, $)POVEP2Q&ENHRH) +
1H NVR( 400MHz, d6- DMB0) 5: 1. 59- 1. 65(2H, ), 1. 85- 1.

95(2H,m, 2. 05-2. 11(1H, M, 2. 13-2. 21(2H, M), 2. 35-2 161 4
.47(6H,m,5.16(1H, d, J=8. 7Hz), 7. 13(1H, br), 791(1

H, br),8.08(1H $), 8.47(1H, $), 9. 98(1H, d, J=8. 7THz) ,

12. 81( 1H, Beples:’390080d¢ MrH) +- 162 4 MS: 479(MrH) +. 163 4 M5 465( MtH) +

164 4 MNE: 59§( ViFH) + 16§t§u&/§if@2( M-H) +§ 166 |4 MS: 5086 Mhdtiu b7 4
VE: 488( MitH)+—368—4—NS-513{M-H)—+ A :
1H NVR( 4Q0ivHz | d6- DVSO0) 5: 78'(1.89('4H, M, 2.|04- 2. H IN\
Y .1 A0 | %O
537 NH NH, 538 . NH NH,
; 3 =N
N RN,
539 O@/NH NH, 540 : NH NH,
‘ ozl NN
§ =N NE" NN
A N N
% =0 N I/ )
541 N NH NH, 542 ) NH NH,
. _ . . N .
0.t f X ! LN :
(h'_’: == Bv’(;N
RN RN
543 j@NH NH, 544 NH NH,
. . N
N , [
3N:" = N’;-/L
H RN
||\L P NP
K\Ig\fo \‘NH .-I N’}
545 ijg@;:rNH NH, 546 HQQE;J (A
X : ;N
i CIS
N’;/LN’ N
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11(1H ), 2. 22-2. 25(4H, ), 2. 30- 2. 35(2H, M), 2. 51-2 169 4
.56(2H, m, 5. 05(1H, d, J=8. 7Hz), 7. 20( 1H, br), 7. 95(1
H, br), 8. 07¢%wbHp&)yo78u49( 1H, $), 10. 17(1H, d, J=8. 7Hz) PCT/IP2006/326327

,12.81(1H, br). Ms: 390, 392( M+H) + 170 4 MS: 353(MrH) + Ex Ref -Ex Data
171 4 NB: 390( MrH) + 172 4 MS: 434(MrH) + 173 4 NMB: 417(MkH) + 174 4

MB: 369( MkH) + 175 4 NB: 369( MrH) + 176 4 MS: 355( MeH) + 177 4 NB: 433( MrH) +
178 4 NS 423(MrH) + 179 4 MB: 433(MkH) + , 180 4 MS: 419( MrH) + 181 4

MS: 558( MrRiapte 71 (contd.)

Ex Structure - - Ex Structure -
N .
Ao NGO

547 NH NH, | 548
AN
| HN_I Y

549 550
Ny Ny
| O._Nl/
N? &
Ny
|
/
551 552 NH N -
) Ny 3
\/
NZ
| | : R N
N o %lx NH,
. . H
553 oNH NH, 554
IN\ |
rs] 2
Co & NET S
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1H NVR(400MHz, d6- DVB0) 6: 1. 39-2. 34(12H, m, 3. 09(3 182 4
H 6), 4. 08( 2H, $) , 4. 44(1H. $), 4. 50( 1H, m) . 5. 00( 1H, m
). 8. 04( 1H, D, 2007 (9%#, $) . 10, 18( 1H, m), 11. 11(1H m) PCT/IP2006/326327
"12.80(1H, $) . M5: 424( MiH) + 183 4 NB: 434( MrH) +. NB: 432( M H) -
1H NVR( 400MHz, d6- DVBO) 6: 1..43( 9H, $) , 1. 68- 1. 84( 2H |
M), 1.84-2.13(4H, m), 2. 13-2.31(2H, n) ., 4. 04- 4. 17(2 184 4
1. 4.30-4.39(1H, n), 6. 44- 6. 49( 1H, ), 7. 01( 1H, br
| 06- 7. T2llK, AL (ToRTEIH, br) , 8. 37( 1H, $) , 10. 24( |
, J=7. n%ﬁ,‘)/ 11.435( l?ﬁ?&¢&{§:§86( MEH)I+ £y Structure

d
NVR( 4 d6-DVB0 2. 40{8H Im) 3
J

H,

B R— T

LAy AE R

QL (
U\J\
.d, J=18. §Hz), 4. 05(1H, d, JH8,8Hz) , 4. 13-4 24(1H, m 185 4 |,
), 4.29-4.|41( 1H, ) , 4. 44. 4 ., 6.99-6.47- (1H, - RN
), 7. 04( IH, br)|. 7. 08- 7. 150tt " 80(4H br)|, 8-38 %O
NH.WlH,&ZT%jJ&/E:BSS(M H) + |
.,

(1H, %), 1Q. %ﬁélH, d, J=7,
1H NWVR(4Q0 , ) 2-2.52(8H,
4. 58-4. 73( 1H
-7

09( 1H, m) ,|4. 37-4. 48( 1 . ,
L 14(1H M|, 7. 42- 7. 560/

.51(1H, m|, 7. 02( 1H, br
N l'/ 0 . — _
557 - 558 :

. IN“
NSO
559 560 fji N :
. o]
=
I =N
' H
RN : PN
561 N 562 . : N
I =N I =N
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(5H, M, 7. 79(1H, br), 8. 37(1H, $), 10. 29( 1H, d, J=7. 7H
z), 11. 45( 1H, $) . M5: 390( MiH) +
1H NVR( 400Wdzpehr7id0) 6: 1. 30- 1. 50( 11H, m), 1. 67-2 187 4 pcr/iap2006/326327
.22(6H, m), 4. 12(2H, brs), 5. 40-5. 55(1H, m), 7. 10( 1H,
brs), 7. 82(1H, brs), 8. 10( 1H, $), 8. 43( 1H, $), 9. 28( 1H
,d, J=8.6Hz), 12. 8(1H, brs). M5: 387( MrH) + Table 72(contd.) Ex Ref -Ex
Dat a 1H NVR(400MHz, d6- DVS0) 6: 0. 96- 2. 19(13H, m, 4. 09-4
_19(1H, ”)Tﬁbff@ ﬁl{’ré%rﬂdﬂi@ 6.55-6.57(1H m, 7. 11-

71 1 .uu J_r‘l II T OU_T 8911

m7. 86 Z
- 7.89( 1H, nfxs 20ilH ﬁt@%ﬂrﬁa d,J=218F%) ]10.11 lcrure
-10. 23(1H, m, 11 47(1H $), f2. 16(1H, $) |. M5: B93( M¥ HH)+
1H NVR( 4Q0MHz | d6- DVBO) 5: X . 60(4Hjm, 1}70-1.
83(4H, n) |2.:05{2. 11(2H, ), ‘m, 2.76-2 0

.87(1H,-n') ﬂﬁ‘ﬁ 4. 66( 1H, m—69%53( 6. 56( 1Hdd) | 6. 71(
1H, brs), 6. 88- 7. 10( 11@@ 22(1f m, 7.35(1 ‘g
=N, H,

N
J

HO o
N?

’ ' ' 3 : |
) 66 4
, 565 e 5 _ng] NH N N
HQQE;; ' 'HO’ HC en

. ' A
Cis cis
N .
L A on, N
NH N-g OH A AN,
o NH N,

567 . 568

. - | .
' : H .
N NS . N N - .
: Q;]L%l\. ngi%J\rCHa
569 .570

‘ NH N.
HO , HO _ H,
cis . cis
H
.Fiq Ny
H : A
N
N | N\ H C.N 7 n'CH:!
' NN A CH, : NH
571 572 A
NH Ney
HO« _ C
cis cis
H
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H, brs), 7. 60-7.85(1H, br), 8.34(11j4,%),9.45(1H,d, J= .

8. 0Hz), 11. 46( 1H, brs) . M5: 364( MtNa) +.

1H NVR( 400WH20etBBMB0) 5: 1. 49-2. 13(13H, m , 4. 10-4 PCT/JP2006/326327
.21(1H, M, 6.43-6.46(1H m,6.73-6. 78(1H m, 6. 92- 190 4

7. 14(3H, m, 7.61-7.95(1H, br), 8. 37-8.39(1H m, 10.

11-10. 18(1H m, 11. 46( 1H, brs) . M5: 354( M+H) +

1H NVR(400MHz, d6- DMS0) 6: 1. 47-1.53(2H, m, 1. 78- 1.

96(71-F, nraalao?ﬂ(d&}(t’ld-l m, 4 16-4.21(1H ), 6.44-6 191 4

. 46( 1H, rr]’,_gfgﬁ( tHbrs trl ol ld( JHJET\E)Q b2- 1.9 grrycture

O(1H, br) 48 1H $) 1 1=8 ~45(1
H, brs). M5 376( MrNa) +. L e

: -1.98(11H, m, 2. 10%@1 NG
.15(2H, m|, 4. 10- 4. 150 . 6.46(1H, m |6: 75(2 7\ gHa
1H, brs), 6. 90- 7. 09( 2H, “PN15( 1H|m) , 7]66- 7. g’ "CH,

1H-NNR(400N+u,d6-DWBc»8:
93(1H,er§§§g'(lH $h,d0. 13(11- 1, d, I=8. DHz) , 11. 46(

1H brs). V& 354. 2( M FH) - F. :
1H NVR( 400NMHz | d6- DVBO) 6: 1, @041 86( 10, m) , {2. 05(1
H brs), 2]19(2H brs), 4, 48(TN$) , 4. 94(JH d, J=8. 7H 193
' © LS OH
[} gHS
| N N s LT NN GH
A A CNCN QP H 3
NH O 3, 1,
cis
trans
H Ho .

.' ’ N . .
- 2 HVN'CH3 : : | AN
' e 578 M I ‘
577 ' NH .

NN
Y | & O
572 @,.;NH hll~Hl~P= °
HO
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4 z),7.09(1H, brs), 7.83(1H, brs), 8. 04(1H, $), 8. 45( 1H

,$),9.97(1H, d, J=8. 7THz), 12. 8( 1H, brs) . Ms5: 328( M+H) +

1H NVR( 400WidzpeltrivS0) 8: 1. 40- 1. 89(10H, m, 2. 11(1 PCT/IP2006/326327
H, brs), 2. 18(2H, brs), 3. 15(3H, $), 5. 04(1H,d, J=8. 8H 194 4
z),7.10(1H,brs), 7. 82(1H, brs), 8. 06(1H, $), 8. 46(1H

$) 9.98(1H, d, J=8. 8Hz), 12. 7( 1H, br s) . M5: 342( M+H) +

1HNNR(4OON+E d6- DVBO) 8: 1. 40- 1. 65(2H, m, 1. 80-2. 1

5(6H, M, 319614. 1@(2H W) 4.20(1H, brs), 4. 55(1H, br 195

s), 5. 45- 5¢55(T 7T 18CiHbrs), 7-81(iH brs); 8. -
11(1H, $), B.25( 1%%) B26(1H d, J=9. 1Hz) , 12. 8(1H,  brs). M5: 376( MNa

Tabl e 72( gonte—) .\c.
1H NVR( 40PMHz, [46- DNEG) SR 05MNE A5 YS9 5 2rg§ (40, m),2.85(3
s),2.85(9(1H $) 3. Z- 4.%5(% Hy 882216 RTF‘ 33%1}1 5),6.58(1H,m),7

5(1H, m, . 9-8 O( 1H, rﬁ?ﬂa'LHzmé  Be iﬁ( fab 71@)“2“( /9.25 (1H,m), 11.7

1H,s) .MS: 09(M+H
2 — |MS:313(M+H)+

1H-NMR (400MHz, d6-DMS0O)&:1.52-2.46(11H,m),2.63-2
.72(2H,m),4.49-4.53(1H,m),6.31-6.35(1H,m),7.42-
'7.45(1H,m),7.89—7.90(1H,m),10.75—10.77(1H,m),11
.55-11.58(1H,m},12.10(1H,br) .M5: 353 (M+H} +
1H-NMR{400MHz,d&6-DMS0}5:1.51-2.13(8H, m),2.18-2.
. 47(3H,m),2.65—2.?6(2H,m),4.02ﬁ4.13(2H,m),4.50“4
4 - .55(1H,m),6.34-6.39(1H,m), 7. 44~7.46(1H,m),7.90¢
1H,s),8.14-8.39(1H,m),10.77-10.78 (1H, m),11.58(1
H,s).M5:391 (M+H) +
— M5:404 (M+H) +
— MS5:371{M+H) +
MS:508 (M+H) +
- MS:409 (M+H) +
—~ | MS:542 (M+Na) +
.| 1TH-NMR (400MHz, d6-DM50)5:1.38-2.77(18H, m),4.38-4 -
.54 (1H,m),6.25-6.35(1H,m),7.25-7.37 (14, m},7.42-
7. 45(1H m),7.86-7.90(1H,m},10.75(1H, br),11.57(l
H,s). ‘MS: 380 (M+H) +
1H-NMR (400MHz, d6-DMSO)5:1.46-2. 29 (%H, m),3 83(3H
11 - ,8),4.10{1H,m),4.56(1H,s),6.50(1H, m),7.18(1H, m)
T ,8.55(1H,s),9.27(1H,m),11.68(1H,s) .MS: 342 (M+H}+
1H—NMR(4OOMHZ,d6—DMSO)5:1.43—1.54(2H(m),I.58—1.
73(4H,m),1.73-1.86(4H,m},2.05-2.12(1H,m),2.17(3
s),2.21-2.29(2H,m) ,4.08-4.16{(1H,m),4.56(1H,; s)
,4.99(2H,s8),6.48-6.55(1H, m),7.18-7.24(1H,m), 8.6
3(1H,s),9.12(1H,d,J=7.8Hz),11.74(1H,s) .MS:384 (M
+H) +
1H-NMR (400MHz, d6-DM50)&:1.43-1.53{2H, m),l 57~ 1
74 (4H, m),1.74-1.90(4H,m),1.80(3H,s)},2. 04-2.12:(1
H,m),2.20-2.29(2H,m),4.06-4.14(1H,m),4.56(1H, s}
,6.45(2H,brs),6.47-6.52(1H,m),7.14-7.19(1H, m), 8
.76(1H,s),9.41(1H,d,J=8.0Hz),11.64{(1H,s).M5:384
{M+H) +

w{o |~ ju
I

10 | -

12 -

13 -

?2037




1H, m), 11. 46( 1H, $). MB497. 2( MrH) +. 197 4 MS: 385( MrH) +

1H NVR( 400MHz, d6- DVBO) 5: 1. 52- 2. 23(13H, ), 3. 23- 3

. 34(3H, M) , wolBe7TAIE 3H, ) , 6. 47- 6. 58( 1H, 1), 6A4- 198 4  PCT/IP2006/326327
7.14(2H,m), 7. 81(1H, brs), 8. 34-8. 47(1H, ), 10. 12- 1

0.27(1H m J=11. 44Hz), 11. 44(1H, $) . MS: 393( Mk1- 1) +.

1H NVR( 400MHz, d6- DVB0) 5: 1. 56- 2. 31(14H, m), 2. 77(3 199 4
H,d,J:4.4FE),4.16-4.18(1H,n),6.43(1H,$),7.14-7.

16(1H $), 88128720¢akES)) 9. 969 98(1H $), 11. 48( _1H $). V5 350(MeH) +

1H NVR( 40 TORoPNBU) 5 1. 51- 2. 34( 14H, ), 2. 74(3 200 4
H%dié?iFP-F§§4ﬂ§E§.3Q@§¢rﬁ 6.50-6.52(1H ), 7. 13

-7. g P50 26 AT Z2-9.95(1IH, 1T,

46(1H, $) . vul§53( e %MM#”%' SR :

1H NVR( 400M2H6=DNEH .¢ q, -y dq "6“

7a(4H, M, L. 81 1.92(4}ﬁ ?g 5: §5231.63(2H,m),1.95—2.
.31(2H, m) | 3,86 3_44(OH - 1@‘?6 71(6H,m),4.62 (1
4.12(2H, $), 4. 2p- 4. 2 AR « 3@1@04@<5 B t, J=3. OHz), 7. 90 (1K
~6. 61(1H, ), 7. p7- 7. BOOLH (Y8 B IEEEI M1 \Sﬁ(qum) g15:334 (M+H) +

1H-NMR(400MHz)d6—DMSO)6 1.51-1.56(2H,m),1.63-1.
‘74(4H,m),1.83—1;91(4Hjm),2.09—2Ll3(1H,m),2.30—2
17 ~ |.34(28,m),4.22-4.25(14,m),4.58 (1H,;s),6.62(1H,d,
J=3.6Hz),7.31(1H,d,J=3.6Hz),8.50(1H,d, J=7.6Hz),
8.66(1H;s),12.00(1H,brs) .MS:399 (M+Na) +
1H-NMR (400MHz, d6-DMS0) 5:1.49-2.48 (10H,m) ,2.72-2
.85(2H,m),4.61(1H,s),6.44-6.61(1H,m),7.64-7.71(
1H,m),8.02-8.35(4H,m),11.59-11.64 (1H,m), 12. 51- 1
2.53(1H,m) .MS:324 (M+H) +
| 1H-NMR (400MHZz, d6-DMS0O) 8:1.39-1.48 (2H,m) ,1.59-1.
74 (6H,m),1.79-1.85(2H,m),2.02=2.07(1H,m),2.16-2
‘19 | = |.20(2H,m),4.45-4.48(3H,m},4.97(1H,d,J=7.4Hz), 7.
: 13-7.19(2H,m),7.36-7.40{2H,m) ,8.06(1H,s),8.48(1
H,s),8.89(1H,t,J=5.9Hz),9.62.MS: 436 (M+H)+_
1H-NMR (400MHz, d6-DMS0) 5:1.50-1.56 (2H, m}, 1.62~-1.
72 (4H,m),1.77-1.88(4H,m),2.08-2.11(1H,m),2.24-2
.28(2H,m),3.56(1H,m),4.15-4.20(1H,m),6.67-6.69(
1H,m),7.36-7.38 (1H,m),8.28 (1H,s),9.40 (1H,br), 10
.36-10.41(1H,m),11.55(1H,s),12.53(1H,brs),14.29 "
(1H,Dbr) .MS: 343 (M—HC1+H)+
1H-NMR (400MHz, d6-DMS0) 8:0.86~-1.37 (3H,m),1.58-1.
69 (2H,m),2.20-2.24(1H,m),2.41-2.51(2H,m) ,/2.77-2
21 — | .80(1H,m),2.90(1H,s),3.03-3.05(1H,m),4.29-4.35¢(.
2H,m), 6.63(1H,s),7.43(1H,s),7.87(1H,s),10.7 (1H,
s},11.6{1H,s) .MS:299 (M+H) + ,
1H-NMR (400MHz, d6-DMS0) 5:1.68-1.93(6H,m),2.02-2.
13(3H,m),2.40-2.47(2H,m),2.71-2.75(2H,m), 4.04(2
22 - |H,d,J=5.5Hz),4.50(1H,s),6.34-6.36(1H,m),7.45(1H
,t,J=3.0Hz),7.90(1H,s),8.16(1H,t,J=5.6Hz),10.77
(1H,s),11.59(1H,s).MS:391 (M+H) +

18 -

20 -

?204f



6(1H, m), 11. 90( 1H, brs) . M5: 531( M+H) +.
1H NVR( 400MHz, d6- DMVB0) 5: 1. 57- 2. 20( 8H, ), 2. 42(3H 202 4

. $), 4. 05- dw0Gh@it7my 4. 26- 427(1H, n) , 4. 58(2H, $),

6.66-6.67(1H M, 7.3
Hz), 8.57(1H, $), 11. 88( 1H, brs). Ms: 392. 2( MrH) +
1H- NVR(400MHz, d6- DVBO) 5: 1. 31- 1. 50( 4H, n , 1. 54- 1.
72(8H, M, 1.72-1.89(4H m), 2. 03-2."11(1H M), 2. 16- 2
. 25( 2H, m) Tabls- 228864tHN) , 3. 98- 4. 06( 1H, m), 4. 53(_ 203 4

1-7.32(1H m, 8. 43(1H,d, J=8. 0

1H, $), 6. 4
), 9.09( 1H

=647
bEs)

§.5

S 7 Y0- 7 I5( IR, 8 27(1TH; S .
D&tﬂ J= 6 8FE) 11. 46(1H brs) .M 410( M+H) +

o NN aVa T al

1H NVR( 406ivHz ¢

.10(1H, m
4. 01( 1H, m
, J=8. 4Hz)
Tabl e 72(

VAL i

2. 14¢

, %35
7. 16}

cont di )

Eﬂ 4§ T f1.46(1H,t,J
(114 ?rﬂz )7 73601 iHgs ) 140 4’6% ) s 1%“395( MRS +

HIfx Dat a

(¥§i§ﬁfo §H0L§§§?¥ﬁﬁig féﬁf %¥ﬁ?( H,m),2.21-2.

24

MS 342(M+H}+

MS:312 (MtH} +

25

26

1H-NMR {400MHz, d6-DMSO) 5:1.33 (6H, d J=6. 2Hz) 1.46

~1.86(10H,m),2.06(1lH,brs),2.22(2H,brs),4.54 (1H,

s),5.05(1H,d,J=8.8Hz),5.18-5.15(1H,m),8.12(1H, s
),8.63(1H,s),9.16(1H,d,J=8. 8Hz),13.0(1H,brs} .MS
371 (M+H) +

27

1H-NMR (400MHz, d6- DMSO)6 1.41-1.45(2H,m),1.59-1.
62(2H,m),1.65-1.70(2H,m),1.74-1.79(2H,m),1.88-1
.92 (2H,m),2.05-2.09(1H,m),2.18-2.21(2H,m), 4.02~
4.05(1H,m},4.32(14,s),5.82(2H,brs),6.41-6.42 (1H
,m),7.09-7_11(1H,m),8.13(1H,s),8.96(1H,d,J=B.1H
z),9.50(1H,s),11.23(1H,brs) .MS:342 (M+H) +

28

1H-NMR (400MHz, d6-DMSQ) 5:1.45-1.57 (2H, m)., 1.57~1.
78 (4H,m) ,1.78-1.97(4H,m),2.05~2.14(1H, m),2.26-2
.34 (2H,m),2.44 (3H,s),4.17-4.24(1H,m),4.53(1H, s} .
,6.56-6.61(1H,m),7.24-7.28(1H,m),8.58(1H,s),9.1
0(1H,d,J=7.8Hz),11.82{(1H,brs) .MS:366 (M+H) +

29

1H-NMR (400MHz, d6-DMS0) 8:1.49-2.32(13H,m),4.20-4
.22(1H,m),4.55(1H,s),6.55-6.57(1H,m);7.25=-7.27(
1H,m),8.49(1H,s),8.79(1H,d, J=8.0Hz),9.27(1H, s),
11.73(1H,brs).MS:374 (M+Na)+ '

30

1H-NMR (400MHz,d6~-DMS0)5:1.47-1.52(2H,m) ,1.62-1.
64 (2H,m),1.68~1.73(2H,m),1.81-1.91(4H,m),2.09-2
.11(1H,m),2.28-2.31(2H,m),2.67(3H,s5),4.19-4.22(
1H,m),4.53(1H,s),6.53-6.54(1H,m},7.22-7.24 (1H, m
y,7.88(1H,d,J=7.8Hz),B8.69(1H,s),11.61(1H,brs).M
S5:366 (M+H}+

31

1H-NMR (400MHz, d6-DMS0O) 5:1.44-1.49(2H,m),1.62-1.
64 (2H,m),1.74-1.79(2H, m),1.98-2.03 (4H,m),2.15-2
.18 (1H,m),3.00-3.03(2H,m), 4.45(1H,brs),4.61 (18,
brs),5.77(2H,s),6.35-6.37(1H,m),7.33-7.35(1H,m)

,8.14(1H,s),11.44 (1H,brs).MS:324 (M+H) +

~205~

PCT/IP20:06/326327




1H NVR(400MHz, d6- DVS0) 6: 0. 93- 1. 88(20H, n) , 2. 01-2

.09(1H, M, 2.12-2.22(2H,m, 3.85-4.03(2H,m, 4. 48( 205 4

1H, $), 4. 59¢PHu®)07®442-6. 47(1H, m, 7. 11( 1H, d, J=8. PCT/JP2006/326327
OHz), 7.13-7.18(1H, M, 7. 94(1H, $), 11. 40(1H bra)-M  S: 424( M+H) +

1H NVR(400MHz, d6- DVS0) 6: 1. 04- 1. 92(20H, n) , 2. 03-2

.12(1H, m, 2. 15-2.27(2H, M, 2165-2. 77(1H, M, 3. 98- 206 4

4.08(1H m, 4.51(1H $), 4. 90-5. 01(1H, m), 6. 40- 6. 47

(1H m), 7. Tblel601HoNyd8) 27(1H, $), 9. 47(1H, d, J=8

.1Hz), 9. 66

1H NVR( 40
72(4H M,

H ), 2. 18]

6. 44-6. 4
5(1H, d,"J
1H NVR( 40
. $), 3. 98(

DVER

7L

6-977

B

T ITT. 47(TH $). V5 4z4( VEFH) +
ﬂﬁﬁﬁl 42-1. 49(2H|n 58 1.

411 AY laY]

- 1 J- L

2.25

8(3pm ~7
=8. OHz

OO

.S
'9. 7%1111;%57;79H@) T4 By #ﬁ

16- DVED) Sh-

,m),4.77{(1H,s),6.66

£8Q 7WQMS”£53 %ZEQ 8- 3% Brey N 84 (e

oot ﬂiiﬁﬁf( @%ﬁ%gé % 0% 4-2040 138, m) , 3.27 (3

NHzZ,
1H34.

=18.

ON63 400 OR(HIA d_J1=18 QHz) 4.2 208

34

1H-NMR (400MHz, d6- DMSO)&:1.42-1.51(2H,m),1.58-1.
75(4H,m),1.76-1.95(4H,m),2.05-2.13(1H,m),2.25-2
|.32(24,m),4.21-4.19(1H,m),4.50{1H,brs),6.49-6.5
4(1H,m),7.17-7.22(1H,m),7:24(2H,s),B.06(1H,s),9
.70(1H,d, J=7.6Hz),11.57 (1H,s) .MS:383 (M+H) +

35

1H-NMR(4OOMHz,d6~DMSO)6:1.46—2.49{10H,m),2.72—2
.80(2H,m),4.49-4.56 (2H, m) ,4..60-4.67(1H,m},5.64~
5.71(1H,m),6.34-6.39(1H,m),7.42-7.47(1H,m),7.89
-7.92(1H,m),8.62(1H,s),10.77- 10 83(1H, m),ll 55-
11.61(1H,m).MS5:407 (M+H) +

36

1H-NMR (400MHz, d6~-DM50) &:1.32-1. 87(12H m),2.09(1
‘H,m),2.08(2H,m),4.18-4.22(1H,m),4.68(1H,m},6.70
-6.71{1H;m),7.09(1H, s),7.25(1H,s),7.37=-7:39(1H,
m),8.32(1H,s),10.32(1H, m),12 68(1H brs} .MS:313(
M-3HC1+H) +

37

_ MS:328 (M+H) +

‘38

MS:378 {M+H) +

39

1H-NMR (400MHz, d6-DMS0)5:1.54~1.63(2H,m) ,1.86-2.
56 (10H,m),2.77-2.85(1H,m), 4. 21 (1H, s),6.64-6.66(

1H,m),7.36-7. 38 (1H,m), 8. 50(1H s},10.82(1H, s) 11
.93-11.95(1H,m) :MS: 387, 389 (M+H) +

40

1H-NMR (400MHz, d6-DMS0) &:1.50-1.53(2H, m) ,1.64-2.
01(8H,m);2.11(1H,s),2.32(2H,s),4.21(1H,d,Jd=7.5H
z),4.56(2H,s),6.58(1H,s),7.26(1H,s),8.61(1H,s),
9.86(1H,brs),11.77(1H, s).

.MS:350 (M-H) -

41

| 1H-NMR (400MHz, d6-DMSO) 5:1.54-1.60 (2H, m) ,1.68-1.
77(4H,m),1.78-1.86(2H,m),1.90~1.98(2H,m),2.12-2
.16(1H,m),2.25-2.30(2H4,m),2.68(2H,t,J=6.0Hz), 3.
57 (2H,t,J=6.0Hz),4.08(1H,d,J=7.8Hz),6.46(1H,dd,
J=2.0,3,6Hz),7.04(1H,br),7.13(1H,dd, J=2.6, 3.6Hz
),7.80(1H,br),8.38(1H,s),10.17(1H,d, J=8.2Hz), 11

.47 (1H,s) .MS:380 (M+H) +

~206-



4 0-4.26(1H n), 4.48-4.57(2H, m, 6.56-6. 61(1H n), 7.
23-7.28(1H ), 8.58(1H,$), 9. 17(1H, d, J=7. 6Hz) , 11
83(1H, $) . M3 UVHdD + PCT/JP2006/326327
1H NVR( 400MHz, d6- DVBO) 6: 1. 81- 1. 94(4H, ), 2. 11(1H 209 4
.M, 2.46-2.51(3H,m, 4. 13(2H,$), 4. 39(1H, $), 4. 71(
1H, $), 4. 97(1H m, 6. 26(1H $), 7. 36-7. 44(1H m; 7.9
4(1H $), 11. 02( 1H. brs), 11. 65( 1H, $) . MS: 373( MENa) + 210 4 NB: 439( MkH) +
211 4 NG 49®@HHH?+C@ﬂ2d4)NB 404(MtH) + 213 4 NGB 404(MrH).+ 214 4
VS: 415( MrH) +

VB: 408( M+
221

2 Be4d
2[L8E4

- 415( MrH) +, 216 4 MS: 415( MeH) + 217 4. .
O( MrH) + 219 4 MB:.420( MrH) + 220 4 NB: 432( Mt

H) 5

42

1H-NMR (400MHz, d6-DMSO)&:1.21(3H, t,J=7.2Hz),1.41
-2.34(13H,m),3.33-3.42(2H,m),4.12-4.18(1H,m), 4

50 (1H,s),6.48-6.51(1H,m},7.17-7.21(1H,m),8.02(1
H,brd, J=7.6Hz),8.42 (1H,brt, J=5.6Hz),8.58 (1H, s},
11.51(1H,brs) .MS:395(M+H) +

&

43

1H-NMR (400MHz, d6-DMS0)5:1.58-1.69(2H,m) ,1.86-1.
96 (2H,m),2.04-2.11(1H,m),2.14-2.23(2H,m),2.34-2
.44 (4H,m},2.61-2.71(2H, m) ,4.38-4.42(1H,m), 6.63-
6.67(1H,m),7.25(1H,s),7.35(1H,br),8.05(1H,br),1
0.58(1H,s),10.58(1H,s),11.94(1H,s) .M5:389, 391 (M
+H) +

1H-NMR (400MHz, d6-DMS0)&5:1.72-2.04(9H, m),2.29-2.
91 (4H,m),4.42-4.45(1H,m), 6.37(1H,d, J=3.5Hz),7.4

44 | = 14(1H,4d, J=3.5Hz),7.90(1H,s), 10.80 (1H,br,s), 11.58
(1H,s) .MS:327 (M+H) + L

45 | — |MS:366(MtH)+

46 | — |MS:3BB(M+H)+

47 | — | MS:406(M+H)+ ~
LH-NMR (400MHz, d6-DMS0) 5: 1.84-1. 97 (2H, m),l 97-2.
17 (4K, m),2.19-2.34(2H,m),2.96(3H,s),4.12-4.24 (2

48 | - H;m),4.30—4.40(1H,m)t6.44—6.51(1H,m),7.04(1H;br
),7.08-7.15(1H,m),7.81 (1H,br),8.38(1H,s),10.22¢
1H,d,J=7.6Hz),11.47 (1H, s) -MS:364 (M+H) +

49 | - |MS:386(M+H)+
TH-NMR (400MHz, G6-DMSO) 5:1.46-1.53 (2H,m) , 1. 62-1.
65(2H,m),1.64(6H,s),1.69-1.74(2H,m),1.81-1.93(4

so | - [H/m),2.08-2.12(1H,m),2.29-2.32(2H,m),4.19-4.23
1H,m),4.53(1H,s),6.07 (1H,s),6.53-6.55(1H,m}, 7.2
2-7.24(1H,m),7.87-7.90(1H,m),8.72(1H,s),11.62(1
H,brs).MS:410 (M+H) +

51 | — |MS:389(M+H)+
1H-NMR (400MHz, d6-DMSO) &:1.45-2.47 (94, m) , 3. 17(1H

so | - |rm),4.10(1H,m),4.58(1H,s),6.51(1H,m),7.21 (1H,m)

(8.22(1H,s}),9.79{1H,5),9.90(1H,m),11.84 (1H, s)
.MS:312 (M+H) +

-207-



4 NB: 448( MHH) + 222 4 MB: 328( MtH) + 223 4 MS: 342( MtH) + 224 4

VE: 344(MHH) + 225 4 MS: 354(MrH)+ Table 72(contd.) Ex Ref -Ex Data 226
4 NB: 356( MvB)2007R2P4% N5: 358( MrH) + 228 4 NMS: 370( MiH) + 222G TAHP2006/326327
MS: 371( M+H) + 230 4 MS: 391( M+H) + 231 4 MS: 391( M+H) + 232 4 MS: 391( M+H) +

233 4 MB: 396( MtH) + 234 4 VE: 397(NMFD+ 4235 4' NV5: 405( M+H) + 236 4

VB: 422( MrH) +

Table 72 (contd.)

Ex

Ref
-Ex

Data

53

lH—NMR(400MHZ,d6—DMSO)6:1.48-2.33(8H,m),3.90(3H
,s),4.15(1H,m) ,4.51(1H,s),6.48 (1H,m),7.17(1H,m)
,7.90(1H,s),8.43(1H,s),8.46(1H,m},11.50(1H, s)
.MS:341 (M+H) +

54

MS:410 (M+H) +

55

1H~NMR (400MHz, d6-DMS0) 8:1.37-1.48 (2H,m),1.57-1.
91 (8H,m),2.04-2.08 (1H,m),2.24-2.33(2H,m),3.71(3

H,s),3.99-4.02(1H,m),4.50(1H,s),5.85-5.87 (1H,m)
,6.34-6.38(1H,m),6.43-6.46(1H,m),7.14-7.17 (1H, m
),7 93-7.98 (1H,m),8.20(1H,s),11.49(1H,brs)
.MS:368 (M+H) +

56

MS:361 (M+H) +

57

1H-NMR (400MHz, d6-DMS0}5:1.39-1.45(2H,m),1.59-1.
61(2H,m),1.64-1.70(24,m),1.73=1.79(2H,m), 1. 85-1
.91(5H,m),2.05-2.08(1H,m),2.20-2.23(2H,m}, 4. 0l-
4.04(1H,m),4.42-4.52(1H,m), 6.44 (1H,d,J=3. GHZ),
w12 (1H,d, J=3.6Hz),8.15(1H,s),10. 05(1H,br),11.38
(1H,brs) .M3:326 {M-AcOH+H) + - ’ :

58

MS:284 {(M+H) +

59

M5:427 (M+Na)+,403 (M-H) -

60

1H-NMR (400MHz, d6-DMS0) 8:1.45-2.27 (74, m),3.12(3H
s),3.18(3H,s),4.07(1H,m),4.46(1H,s),6.44 (1H,m)
,7.09{1H,m},8.58(1H,s),9.08(1H,s),10.56(1H,m),1

1.45(1H,s) .M8:382. 3 (M+H) + ’

61

1H-NMR (400MHz, d6-DMSO) &: 1. 45 2.69(13H,m),4.19(1
H,m),4.53(1H,s),6.54 (1H, m),7 25(1H,m),8.43(1H,s
),8.75(1H,m),11.68¢(1H,s).MS:367.3(M+H), 365. 0 (M-
H) - ' )

62

1H-NMR (400MHz, d6-DMSO) 8:1.39-1.45(2H, m),1.59-1.
70 (44, m),1.75-1.81(2H,m),1.%0-1.95(2H,m),2.06-2
.09 (1H,m),2.20-2.23(2H,m),3.35(2H,m), 3.8B9(2H, t,
J=9.6Hz),4.04-4.08(1H,m),4.43(1H,br),6.44(1H,d,
J=3.6Hz),6.87(1H,brs),7.10(1H,d, J=3.5Hz},8.21(1
H,s),10.97(1H,d,J=7.8Hz),11.34(1H,brs) .MS:352 (M
+H) +
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237 4 NB: 434(MkH)+ 238 4 MS: 468( MrH) + 239 4 NB: 483( MeH) + 240 4
VB: 385( MkH) + 241 4 N5 398( MtH) + 242 4 NB: 413( MbH) + 243 4 NG: 384( MrH) +
244 4 NB: 30 MHd10i245 4 MG 425( MeH) + 246 4 NB: 424( MH)pom2dToofiddsr
450 (MrH)+ 248 4 MB: 411( MrH) +- 249 4 NB: 415( MrH)+ 250 4 MS: 425( MrH) +
251 4 NG 411(MeH)+, 252 4 N5: 438( MeH)y+ 253 4
1H NVR( 400NMHz, d6- DVBO) 5: 0. 81( 3H, $) , 0. 91(3H, $) , 0
. 99(3H, $),0.87-1.31(3H,n), 1. 34- 1. 52(3H, ), 2. 33-
2. 49( 1H, is316374 (28014, ) 6. 42( 1H, d, J=2. 6Hz) , 6
. 72-7. 94( BRI 30 T, $) 10 09( TH, o, J=8. 4Fz), I
1. 46( 1H, bf sBx Ms:_gf (Daity + 254 4

1H-NMR (400MHz, d6-DMSO) 5:1.43-1.48 (2H, m), 1.60-1.
63(2H,m),1.66-1.72(2H,m),1.77-1.83(2H,m),1.87-1
.92 (2H,m),2.06-2.10(1H,m),2.22-2.26(2H,m) ,4.05(
63 ~ |2H,t,J=9.0Hz),4.09-4.13(1H,m),4.32(2H,t, J=9.0Hz
y,4.47(1H,s),6.47-6.49(1H,m),7.15~7.17(1H,m),8.
34(1H,s),9.98(1H,d,J=7.8Hz),11.49(1H,brs) .M5: 35
3 (M+H) +

‘1H~ NMR(400MHz,d6~DMSO)5:1.02—1.05(4H,m),1.37—1.
_ 41(9H,m),1.53-1.67(5H,m),1.74-1.85(2H,m),2.01-2
64 — |.23(5H,m),4.11-4.18(2H,m),6.29-6.36(1H,m),7.09-
7.13(1H,m),7.28-7.32(1H, m),7 64-7.65(1H,m),11.1
1(1H,brs).M5: 413(M+H)+

65 1 |MS:431 (M+H)+

66 1 | MS:341 (M+H)+

1H-NMR (400MHz, d6-DMSO)}&:1.81- 2. 02 (8H,m},2.09-2.
62 (5H,m),4.15-4.20(1H,m), 6.43-6.46(1H,m),7.09(1
H,br),7.14-7.16(1H,m),7.86(1H,br),8.40(1lH,s), 10
.25(1H,d, J=8.2Hz),11.50(1H, s) .MS:336 (M+H)+
1H-NMR(400MHz, d6-DMSO)&:1.54-1.60(2H, m),1.86-1.
97 (3H,m),1.99-2.03(2H,m),2.08-2.15(4H,m),2.27-2
68 1 |.35(2H,m),4.27(1H,d,J=7.6Hz),6.50-6.52(1H,m), 6.
: 99(1H,br),7.14(1H,t),7.81(1H,s),8.38(1H,s),10.1
: 7(1H,d,J=8.3Hz),11.48(1H,s) .MS5:336 (M+H) +

69 1 |MS:534 (M+H)+, 532 (M~H) - :

70 1 | MS:376(M+H)+

71 | "1 |MS:402 (M+H)+

1H-NMR (400MHz, d6-DMSO) &:1.39-1.43(2H,m),1.62-1.
72 (4H,m),1.79-1.89(4H,m),2.02-2.09(1H, m),2.11-2
.17(2H,m),2.75(3H,d,J=4.3Hz),4.09-4.16 (1H,m), 4.
49 (1H,brs),6.39-6.41(1H,m),7.11-7.15(1H,m),8.18
-8.25(1H,m),8.30(1H,s),9.87(1H,d,J=8.3Hz),11.42
(1H,brs) .MS: 341 (M+H) +

73 1 | MS:341(M+H)+

74 1 |MS:355(M+H)+

T

72 1
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MS: 440( MrH) + 255 4 MS: 398( MrH) + 256 -4 MS: 435( MrH) + 257 4

MS: 435( MtH) + 258 4 MS: 435( MHH) + 259 4 MS: 442( MkH) + 260 4 MS: 407( M+H) +
261 4 MS: 4p8(MAkym4y Tabl e 72(contd.) Ex Ref
MS: 410( MtH) + 263 4 MS: 411( M+H) + 264 4 NB: 447( MtH) + 265 4 MS: 432( M+H) +

- Ex Dat a 2®ZTAP2006/326327

266 4 NM5: 447(MrH) + 267 4 MS: 432( MtH) + 268 7 MS: 469( MrH) +
1H NVR( 400MHz, d6- DVBO) 51. 45-2. 35( 10H, M), 3.39(2 269 '

Table 72 (contd.)

Ex

Ref
-Ex

Data

75

1H-NMR (400MHz, d6-DMS0O} d: 1. 44-2.27(9H,m), 2.76(3H
(d,J=4. 4Hz),4.23(1H,m),6.48 (1H,m), 7.14 (1H, m}, 8.

25(1H,m),8.32(1H,s),9.87(1H,m),11.45(1H, s) .M5:3
43 (M+H) + '

76

MS:355 (M+H) +

77

M5:440 (M+H) +

78

1H-NMR (400MHz, d6-DMS0) 6:1.43-2. 36(8H m),1.63(6H

' s),4.22(1H,m),4.54(1H,s),5.90 (1H,s),6.55(1H,m)

,7.25(1H,m),8.50(1H,$),8.80(1H,m);11.72(1H,s).M
S:410(M+H) + )

79

MS:382 (M+H) +, 380 (M-H) -

80

MS:417 (M+Na) +, 395 (M+H) +

- 81

1H-NMR (400MHz, d6-DMS0O)&:1.44-1.48 (2H,m},1.60~1.

68 (4H,m),1.76-1.85(4H,m),2.06-2.08(1H,m),2.29-2

.31(2H,m),4.13- 4,15(1H,m),4.53-4.54(1H,m},5.99(
1H,d, J=7.0Hz), 6.68(1H,d, J=3.6Hz),7.28(1H,d, J=3.
6Hz),8.11(1H,s),11.86(1H,brs) .MS:331 (M+Na) +

B2~

1H-NMR (400MHz, d6-DMS0)5:1.40-1.43(2H, m)., 1. 64~-1.
69(4H,m),1.83-1.88(4H, m),2.05-2.07(1H,m),2.21-2
.23(2H,m),4.25-4.27(1H,m),4.52(1H,brs}),6.04 (1H,
d, J=7.2Hz),6.68(1H,d,J=3.5Hz),7.28(1H,d, J=3.4Hz

y,8.10(1H,s),11.85(1H,brs) .MS:309 (M+H) +

83

1H-NMR (400MHz, d6-DMS0O)$:1.50~1.55(2H,m) ,1.62-1.
73(4H,m),1.79-1.89(4H,m),2.08-2.12(1H,m),2.28-2
.32(2H,m),4.24-4.28(1H,m),6.68-6.71(1H,m),7.39-
7.41(1H,m),8.42(1H,s),8.44-8.48 (1A, m), 12.48 (1H,
brs).MS:368(M+H)+

B4

1H—-NMR (400MHz, d6~-DMS0)&:1.50-1.57 ¢2H,m) ,1.81-1.
87(2H,m),1.92-2.00(5H,m),2.04-2.09(2H,m)", 2.18-2
.24(2H,m),3.62(3H,s),4.30-4.33(1H,m),6.16{1H,d,
J=7.1Hz),6.72(1H,d, J=3.4Hz),7.28(1H,d, J=3.3Hz),
8.11(1H,s),11.85(1H,brs) .MS:373 (M+Na) +

85

1H-NMR (400MHz, d6-DMS0)&:1.70~-1.75(2H, m} , 1.78=1.
91(5H,m),1.94-2.02(2H,m) ,2.04-2.12(2H,m),2.19-2
.26 (2H,m),3.60(3H,s),4.25-4.28(1H,m),6.19(1H,d,
J=7.1Hz),6.70-6.72(1H,m),7.27-7.29(1R,m),8.10(1
H,s),11.85{(1H,brs).MS:373 (M+Na) +

86

1H-NMR (400MHz, d6~DMS0O)5:1.48-1.53 (2H,m), 1.63-1.
74(4H,m),1.81—1.91(4H,m),2.08—2.11(1H,m),2.21{3
s),2.29-2.36(4H,m),2.39-2.42(2H,m),3.49-3.53
2H m),3.66-3.70(2H,m),4.19-4.23(1H,m),4.49(1H,s
),6.57-6.59(1H,m),7.27~7.29(1H,m),8.64 (1H,s),8
83-8.86{1H, m),11.86 (1H,brs) .MS:478 (M+H) +
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7 Hn),3.76-4.13(5H,n), 4. 23(1H,n), 4. 54(1H, $), 6. 56

(1H M, 7.26(1H m, 7. 74(1H,m, 8. 80(1H, $), 9. 41( 1H

, M, 11. 69(Wldﬁbwd‘vﬁl4479( M+H) + PCT/IP2006/326327

1H NVR( 400MHz, d6- DVSO) 6: 1. 46- 2. 48( 14H, n) ,'3. 41( 2 ,

H n, 4. 23( 1H, n) 4.55(1H $),6.57(1H ), 7. 26(1H, m 270 7

), 7.72(1H,-m), 8. 78(1H, $), 9. 30(1H, m), 11. 69(1H, $) - . MS:.466( M+H) +

1H- NVR( 400MHz, d6- DVBO) 6° 1. 39- 2. 32( 12H, ) , 3. 45( 2

H, m, 3. 85(T2H1m) 72.(600té), h) . 4. 23(1H. m , 4.56(1H s 271 ' 7

), 4.87(1H W%t 586€1H 7.26(1H, M, 7.72,(1H m, 8

C71(1H, $) | 15 70 CeR, B)2 VB 479( MH) +

1H NVR(400MHz, [{6- 5%4;1(445@)0&%7634!3@@)8 B7aB- &2 (kH,m),1.61-1.

. 78(4H m | 4. 24 1H, 16 (mhH 28)s0.250 Je fTih) 2 280-2.24 (2H, m), 09 1

(e SBb Tm H’ BB IS T A Taoeh gal
: 6.5 5221

H m, 3.99(1H m, 4. 2B( 1 ,1@ Szg(%(%?%’ gémﬂ,, ( ,

1H-NMR (400MHz, d6- DMSO)6 0.85-0.93(1H,m),1.34,1.
40 (9H,s),1.47-1.53(1H,m),1.67-1.79(1H,m),1.85-1
.92(3H,m),1.99-2.06(3H,m},2.13-2.34(4H,m),4.21-
88 1 |4.25,4.30-4.34(1H,m),6.37-6.41,6.54-6.56(1H,m),
' 6.51-6.63,6.57-6.59(1H,m),7.28-7.29(1H,m},8.06-
* 8.32(2H,m),8.63,8.64(1H,s),8.87-8.89,8.99-9:01(
1H,m),11.88(1H,brs) .MS:516 (M+Na) + '
1H~NMR (400MHz, d6-DMS0}8:1.31-1.36(1H, m),1.47-1.
53(3H,m),1.59-1.64(1H,m),1.67-1.80(2H, m),1.89-2
.00(3H,m),2.06-2.11(1H,m),2.16-2.20(2H, m), 3.02~
89 1 |3.09(2H,m),4.27-4.44(2H,m),6.52-6.54,6.61-6.63(
1H,m),7.26-7.29(1H,m),8.10-8.31(2H,m),8.63(1H,s
},8.92-8.95,9.04-9. 07(1!—1 m),11.86(1H, brs) MS5:43
1 (M+Na)+
1H-NMR (400MHz, d6-DMS0O) &:1.48-1.53(2H,m),1.62-1.
73(4H,m),1.81-1.92(4H,m),2.09-2.12(1H,m),2.29-2 -
")32(2H,m),3.46.(3H,s),4.20-4.24(1H, m), 4.54 (1H, s)
,4.86(2H,s),6.54-6.56(1H,m),7.24-7.25(1H,m), 7.8
4-7.86(1H,m),8.72(1H,s),11.65(1H,s) .M5:396 (M+H)
+ . ’ ' )
1H-NMR (400MHz, d6~DMS0) &:0.74-0.88 (1H, m) ,1.13-1.
75(7H,m),2.10~2.30(2H,m),4.27-4.44{1H,m),6.55(1
91 1 |H,brs),6.56(1H,d,J=3.4Hz),7.11(1H,m),7.65(1H,d,
J=3.4Hz),8.35(1H,s),9.86(1H,d,J=7.9Hz),11.43 (1H
[brs) .MS:271 (M+H) + |
1H-NMR (400MHz,d6-DMS0)&:1.75-2.33(5H, m),2.97-3.
36(5H,m),3.73-3.88(1H,m),4.38-4.64 (18, m),6.63(1
92 | 1 |H,d,J=3.4Hz),7.17(1H,brs),7.23(1H,d, J=3.4Hz),7
92 (1H,brs),8.44 (1H,s),10.25(1H,d, J=7.8Hz),11.68
(1H,s) .MS:286 (M+H) +

90 1
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),6.60(1H mM,7.27(1H, m,8.17(1H M, 8. 65(1H m, 8
.84(1H, M 41. 88(1H, $) . M5: 469( M+H) + 275 7 MS: 469( M+H) + 276 7
MB: 556 ( M-Hyve 28707 R4V5: 505( M-Na) + 278 7 MS: 491( MtNa) +  PCTAIP2006/326327
1H NVR(400MHz, d6- DMSO0) 6: 1. 42(9H, $), 1. 44-2. 38( 7H. . :
,n),2.85(2H,n),3.89-4.05(4H,n),4.22(1H,n) 4.38( 279 .7
1H, $),6.60(1H, M, 7.27(1H, M, 8.31(1H m, 8 73(1H
m, 8.89(1H m, 11. 87(1H, $). M5: 600( M+tNa) + 2277 Table 72(contd.) Ex
Ref -Ex Datéle IBH&MRA0DMHz, d6- DVBO) 5: 1. 45- 1.51(2H, m, 1. 61 1.
64(2H m, L-67-1L éi (A, T.8T-1.87(ZH, M), 1. 93-1
2l
17 8

492%%THn) 2ﬁ08 (D&taﬁ 2.32-2. 36(2H, M 4.19- 280 7
- 23(1H, m4—4 tmgm B§§é E 83 2.02(5H,m),2.41 (1H
H d, J=3.61%)., 8 %g' ﬁﬁ é%ﬁfﬁ ? ?gé ?iH m),4.05-4.20 (1H,
93 1 m),4 36(1H t,J=5.1Hz),6.51-6.58 (1H,m), 6.88-7.94
(3H,m),8.37(1H,s), 9. 99(1H d,J=7.9Hz),11.46(1H,b
rs) .MS:286 (M+H) +
‘1H-NMR (400MHz, d6~DMSO) 8:1.12-1.65(7H, m), 1.82-1.
97 (1H,m),2.25-2.34 (24, m),3.85-3.96(1H, m),6.57 (1
94 1 |H,d,J=3.3Hz),7.12(1H,d, J=2.4Hz),6.78-7.92(2H, br
: s),8.35(1H,s),9.57(1H,d,J=7.1Hz),11.5(1H,brs) .M
L S:271 (M+H) +
1H-NMR (400MHz, d6-DMS0) 8:1.17-1.64 (10H, m)2.0-2.0
7(1H,m),2.18-2.22(1H,m),2.38-2.40{1H,m), 3.18-3.
95 1 |23(1H,m),4.14(1H,t,J=7.8Hz),4.25(2H,q, J=7.0Hz}, -
4.46(1H,t,J=4.8Hz),7.17(1H,s),6.70(1H4,s),8.51(1
H,s)},8.78 (1H,d,J=8.0Hz),11.7(1H,s) .MS:330 (M+H) +
1HNMR (400MHz, d6-DMSO) 5:1.38-1.86(10H, m),2.07 (14
wbrs),2.19(2H,brs),2.29(3H,s),3.97(1H,d, J=8.0Hz
‘96 | 1 |),4.49(1H,s),6.14(1H,s),6.98(1H,brs),7.78(1H,br
s),8.28 (1H,s),9.99(1H,d, J=8.0Hz),11.3(1H, s} .MS:
341 (M+H) +
LHNMR (400MHz, CDC13) 5:1.35-2. 67 (13H,m) , 3. 75 (1H, b
rs),4.05-4.20(1H,m),5.00-5.12 (1H,brs), 6.45-6.48

97 1 (1H,m),7.15-7.16(1H,m}, 7. 95(1H,d,J=4. 7Hz),10 0 ¢
1H,brs) ..MS:302 (M+H} + .
1HNMR (400MHz, d6-DMSO) 5: 1. 40 2.30(13H,m),3.92-3.
98 1 96(1H,m},4.44(1H,s),5.27-5. 29[1H m),6.51{1H,dd,

J=2.0,3.2H4z),7.21(1H,dd, J=2.8,3.2Hz), 7. 88(1H d,
J=4. 8Hz),11 3(1H,s) .M5: 302(M+H)+
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,d, J=7.5Hz), 11. 88(1H, brs) . Ms: 395( M+H) +

1H NVR( 400MHz, d6- DVB0) 8: 1. 47- 1. 53(2H, n), 1. 62- 1.

65( 2H, ) , IwekedyitAu@H, M), 1. 81-1. 92(4H, n), 2. 08-2 281 7 pCT/IP2006/326327

J12(1H n), 2.28-2.32(2H, n), 3. 06(3H, $), 3. 11(314, $)

,4.19-4.23(1H,m), 4. 50(1H, $), 6. 59( 1H, d, J=3. 614z) ,

7.28(1H,d, J=3. 6Hz), 8. 65(1H, $), 8. 88(1H, d, J=7. 6Hz

), 11. 89( 1H, brs) . Ms: 423( MrH) +

1H NVR( 4082 ed62DVBALE; 1L. 5- 2. 2( 14H, ), 2. 98( 3H,

S), 3. 00( 3H ¢ iFe 18I M, 6 44=6-48(1H ™, 7 282 7
 11-7. 12( [ Hex) 7 §9~U&5£(1H m,7.70-7. 73(1H m,

7"5:’(0 14
8. 31( 1H, $}-8-3f E%é”"ﬁtqbbmhz RS e S 0 G, my, 1. 481

. 46( 1H, brk) . Mg 382.
1H NVR( 40pMHz, [16- DV g1y 287€5 04 Hampn2 4142 18 (1H,m), 2.35-2

65(2H, M, L. 68- L. 74(P f&ﬂ92311§3@4ﬁoﬁiﬁﬁmbe3Z”zé%4? (1H,m), 4.04-
C12(1H, ) | 2229] 2133(oH tYLH3 8643 363¢ 441 i} H gnpeh- 616265 (1H, m) , 6.81
3.70(4H m, 4. 2D- 4. 24(MN4H93HLH4 PB2( THOSY 761 B0 g 7-61-7.86(1H, br) , 8
,J=3. 6Hz) | 7. 29( 1H, d, J3Bl16H®) ,8.-64((1H, §) 88 8A{A)H 11. 45 (1H, brs) .MS: 3
,d, J=7. 8Hz) , 11| 89( 1H)birs)H)MS: 487 ( MrNa)+
1H-NMR (400MHz, d6-DMS0) 5:1.38-2.28 (12H, m), 2.87-2
, .98 (1H,m), 3.63(3H,s),4.45-4.57 (1H;m), 6.42-6.45(
100 [ 1 {1H,m),6.80-7.13(1H,br),7.18-7.22(1H,m),7.51-7.9
3(1H,br),8.34(1H,s),9.44 (1H,d, J=8.0Hz) ,11.49 (1H
,brs) .MS:357 (M+H) +.
1H-NMR (400MHz, d6-DMS0) 5: 1. 33(3H t,J=8.0Hz),1.47
-1.51(2H,m),1.61-1.72(4H,m),1.78-1.85(4H,m),2.0
7-2.10(1H,m),2.23-2.27(2H,m),4.09-4.12 (1H,m) , 4
30(2H,q,J=8.0Hz),4.56(1H,brs); 6.48-6.50 (1H,m), 7
+.17-7.19(1H,m),8.56 (1H,s),9.28 (1H,d, J=7.6Hz),11
.69({1H,brs) .MS: 356(M+H)+
1H-NMR (400MHz, d6-DMSO) 8:1.32 (3H, t, J=6. 88z),1.43
-1.50(2H,m),1.65-1.73(4H,m),1.78-1.90 (4H,m),2.0
6-2.10(1H,m),2.16-2.21(2H,m},4.19-4.23(1H,m), 4
29(2H,q,J=6.8Hz),4.54(1H,brs),6.45-6.46(1H,m), 7
.18-7.20(1H,m),8.56(1H,s),9.26(1H,d, J=8.0Hz), 11
.68 (1H,brs) .MS:356 (M+H) + ’
1H-NMR (400MHz, d6-DMS0) 5:1.38-1.48 (2H, m)', 1.59-1.
70(4H,m),1.73-1.86(4H,m),2.03-2.09(1H,m),2.11-2
.16 (1H,m),2.18-2.23(1H,m),3.258(1.5H,s),3.263(1
.5H,s),3.53(1.5H,s),3.54(1.5H,s),4.00-4.05(0.5H
103 | 1 |,m),4.10-4.15(0.5H, m),4.50(0.5H,brs),4.52(0.5H,
brs),6.42-6.45(0.5H,m),6.46-6.48(0.5H,m),7.16-7
.19(1H,m),7.89(0.5H,d, J=8.4Hz},7.94 (0.5H, d, J=8,
4Hz),8.15-8.16(1H,m),11.52 (1H,brs) .MS: 371 (M+H) +

101 1

102 | 1

1H-NMR (400MHz,d6-DMS0) 5:1.46-2.24(13H, m) ,4.31-4
.33(1H,m),4.52(1H,s),6.52-6.53(1H,m),7.25-7.27¢
l1H,m),8.49(1H,s),8.76{(1H,d, J=8.0Hz),9.25(1H, s),
11.72(1H,s) .MS5:352 (M+H) +

104 1

~=213-



1H NVR( 400MHz, d6- DVB0) 5: 1. 47- 1. 53(2H, m), 1. 62- 1.

65(2H, M), 1. 68- 1. 73(2H, m), 1. 81- 1. 92(4H, n) , 2. 08- 2

C12(1H, m) , ®O280707B8¢ 2H, m) , 2' . 68-2. 72(2H, M), 2. 75- 284 7 PCT/JP20U6/326327
2.79(2H, M), 3. 40- 3. 43(2H, m) , 3. 59- 3. 62(2H, M) , 4. 19

-4.22(1H, ), 4. 51(1H, brs), 6. 57-6. 60( 1H, m) 17. 27- 7 A

.29(1H ), 8.64(1H $), 8.83-8.86(1H m, 11. 89(1H b rs). VS 464( MrH) +
1H NVR( 400MHz, d6- DVB0) 5: 1. 48- 1. 54(2H, m), 1. 63- 1.

65( 2H, m) , Taddel 724¢2hte) ) 1. 82- 1. 92(4H, m), 2. 09-2 285 7

12(1H, ) [2 307 25330 2F, M), 2. 86( 3R, 3), 4. 22- 4. 25(

1H m, 4. 55(@144 ar%;; 6D35175(1H d, J =3. 6Hz) , 7. 27(1H d

, J=3. 6Hz) [ 77774

s), 11. 68( 1H, brs) . M5
1H NVR( 400NH5, d61DMS
64(2H, m, 1.67-1. 73(R

.17(13H,m),3.07-3

Slf'
6":;)_ 350@% @Xa 3?5(1}@&)[)% &0-
e s 19;31 tafpn £ 0a

.99(2H, m) [2. 0812 12(4 322 elﬂo )
4.23(1H,n}, 4. 46( 1H, $}H@1P®bt41qmﬁ‘23d§ @H?jz 3-2.19(13H,m),2.97-3
’ .00{(2H,m), 3 3.83¢ 31 4.40{1H,m},6.57~-

106 | 1 |6.58(1H, m),7 26 7.27¢ lH m) 8.48(1H,s),8.78(1H,d
,J=8.0Hz),9.24-9.25(1H,m)., 11. 70(1H S) .MS:366 (M+
H)+
1H-NMR (400MHz, d6-DMS0)&:1.51-2.31(13H, m), 4. 17 4
.18 (1H,m),4.58(1H, brs),6.56 (1H,d, J=3.4Hz),7.22
1H,d,J=2.7Hz,7.50—7.57(5H,m),8.06(1H,s),10.58(1.
H,d,J=7.9Hz),11.82 (1H,brs) .MS: 388 (M+H) +
1H-NMR (400MHz, d6-DMSQ) 3:0.88-2.26(13H,m) ,4.10-4
.11(1H,m),4.58 (1H,brs),4.60(2H,s),4.82(2H,s), 6
51-6.52(1H,s),7.17-7.18 (1H,s),7.30-7.38(5H,m), 1
0.52(1H,d, J=7.9Hz),11.76(1H,brs)..M5:432 (M+H) +
| 1H-NMR (400MHz, d6-DMS0) &:1.48-2.25(13H,m), 3.36(3
H,s),4.10-4.12(1H,m),4.57 (1H,s),4.69(2H,s),6.51
|-6.52(1H,m),7.16-7.18 (1H,m),8.49(1H, s}, 10. 51(1H_
,d,J=8.0Hz),11.76(1H,brs) .MS:356 (M+H) +
1H -NMR (400MHz, d6-DMS0) 8:1.46-2.25(14H, m),4.10(1
H,d,J=7.9Hz),5.48(2H,s),6.51-6.53(1H, m) ,6.92-6.
99 (3H,m),7.18 (1H,brs),7,28-7.30(2H,m),8.65(1H, s
},10.44(1H,d,J=7.9Hz),11.8(1H,s) .M5:418 (M+H) +
1H-NMR (400MHz, d6-DMSO) 8:1.45-2.19 (13H,m),4.21-4
.23(1H,m),4.51(1H,s),4.59(2H,s),4.80(2H,s), 6.46
-6.48 (1H, m),7.17-7.18(1H,m),7.29-7.37 (6H,m), 10,
45(1H,d, J=8.0Hz),11.73.(1H,s) .MS:432 (M+H) +
1H-NMR (400MHz, d6-DMS0)5:1.23-2.33(13H, m),2.99-3
.11(2H,m),4.21(1H,brs),4.40-4.41(1H,m),4.59(2H,
s),4.79(2H,s),6.51(1H,brs),7.16-7.37(6H,m),8.51
(1H,s),10.50(1H,d, J=8. OHz),ll 72(1H,s) .MS:446 (M
+H) +

107 1

108 1

109 | 1

110 1

111 1

112 1
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H, d, J=3. 6Hz) , 8. 17- 8. 21(2H, ), 8. 64( 1H, $), 8. 88( 1H

,d,J=7.5Hz), 11. 88(1H, brs) . M5: 395( M+H) +

1H NVR( 400WidzoetGr7B0) 6: 1. 48- 1. 53(2H, m, 1. 63- 1. PCT/JP2006/326327

80(8H, M), 1. 82-1. 99( 6H, ), 2. 09-2. 12( 1H,.m), 2.°17(3 287 7

H $), 2. 30-2. 33(2H, M) , 2. 76- 2. 81( 2H, i), 3. 73- 3. 79(

1H, M), 4.22-4.25(1H M, 4. 53(1H, $).,.6. 56- 6. 57( 1H, m

),7.25-7.27(1H, m), 7. 74-7. 76(1H, m) , 8. 80( 1H, $) , 9.

33-9. 36(1Hawn3112686ﬂtﬁbrs) VS: 492( MrH) +

1H NVR( 40pVHZ; 67 I. 49-1.55(2H, ), L. 63- 1.

66(2H, M, 1.B9-[L. Z (Ppéty , 1.82-1. 93(4H M, 2. 09- 2

J12(1H, m) 236273 - -
°f31134,m), 3.53-3

3.86(2H, m, 4.2R-4. 26 40 (1H,5),4.87 (18, s)

1H M, 7. 24-7. p6( 1H, 5362. V7 47 T&Hrml
- g),12?68(1i}6rs).mﬁzzéig 0 (1H, m)r6.8§<1ﬂks):7 21-7.22(14,m}, 9.8
1H NVR( 40pMHz,, H6- DVED 81 0520 2l nf? {1351 MS: 398 (M+H) +

65(2H, m 1_60-1_7R(9l—| m 1 82-1._03(4H m 2 00.2 289 7

L 12(1H m | 2. 30 2. 33| R @ OPYHAHAGy DYSOBP s 49-1-52 (2H,m) , 1. 62 (6H
,4.22-4.26(1H, M, 4.6X1H $H46.- 5(6157@“14@974 220 (1H,m), 4.54 (1H, s)
4-7.26( 1H MLA7| 71- 7. 78(2AH 1), 8., P26 311 8) bag) £7(20-7.22(1H, m),8.30 (1
R . | H,s),9.80(1H,d, J=8.0Hz) ,11.64 (1H,brs) .MS: 426 (M+
H)+
1H-NMR (400MHz, d6- DMSO) &:1.49- 2 32(13H,m},2.82 (3
H,d, J=4.8Hz),4.27-4.28(1H,m}),4.52(1H,s),6.55-6.
57 (1H,m),7.22-7.23(1H,m),8.83(1H, m), 9.31-9.32(1
m),9.82—9.83(1H,m),11.76(1Hhs).MS:424.9(M?H)—
1H-NMR (400MHz, d6-DMS©) 5:1.27-2.77(24H,m) ,3.75-3
.77(1H,m),4.24-4.25(1H, m),4.53(1H,s),6.55-6.56{
116 | 1 }1H,m),7.23-7.24(1H,m),8.38(1H,s),9.24(1H,d, J=8,
~ ' OHz),9.80(1H,d,J=7.6Hz),11.77 (1H,brs) .MS:508 (M+
H) +
1H-NMR(400MHz, dé6-DMSO}5:1.55-1.61(2H,m),1.71-1.
75(2H,m),1.81-2.05(10H, m),4.16-4.21(1H,m), 6.40-
117 1 6.43(1H,m), 6.81-7.06(1H,br},7.10-7.13(1H,m),7.5
3-7.91(1H,br),8.37(1H,s),10.17(1H,d,J=8.0Hz), 11
.44 (1H,brs) .MS:311 (M+H) +. : ’
1H-NMR (400MHz , d6-DMSO) 5:1.64~1.74 (6H,m),2.02-2.
15(9H,m), 6.66-6.69(1H, m), 6.'96~-7.13 (1H,br),7.15-
7.18(1H,m),7.66-7.93(1H,br),8.33(1H,s),9.70 (1H,
brs),11.45(1H,brs).MS:311 (M+H)+.
1H-NMR (400MHz, d6-DMS0) 5:1.37-1.43(2H, m) ,1.91-2.
10 (11H,m),3.77-3.81(1H,m), 4.68-4.70(1H,m), 6. 67—
119 | 1 |6.70(1H,m),6.92-7.14(1H,br),7.16-7.19(1H,m),7.6
" | 6-7.91(1H,br),8.33(1H,s),2.68(1H,brs),11.45(1H,
brs) .MS5:349 (M+Na) +.

115 1

118 1
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H, brs). Ms: 423(M+H) +  1H NVR(400MHz, d6- DVB0) 6: 1. 41- 1. 42(9H, m), 1. 48- 1.
57(4H,m,1.63-1.74(4H m, 1. 78-1. 92(6H, m, 2. 09-2

.12(1H, M), W020672782¢ 2H, m) , 2. 79- 2. 90( 1H, ), 3. 33- 290 7 PCT/IP2006/326327
3.39(2H, M, 3. 93-4. 02(2H, M), 4. 22-4. 26( 1H, ) , 4. 53
(1H, $), 6.56-6.58(1H m,7.25-7.27(1H, M, 7.73-7. 7 _
6(1H,n),8.79(1H,$),9.37-9.40(1H,n),11.68(1H,brs ). MB: 578(.M+H) +
1H NVR( 400MHz, d6- DMVB0) 6: 1. 48-1. 54(2H, m), 1. 63- 1.
65(2H, m) , TaB3el7Z4¢aktd)) 1. 82- 2. 00(6H, m), 2. 09-2
. 12(1H, m [Z2-30F éefd(ZH,n),3.33-3.62(2H,n),3.79-.291 7
4.01(2H, m ,Bx 2p- ﬂx 5Qq}$n) 4.54,4.55(1H, M, 4.72

PR S AL ThuBope: P, #7-1.66 (6H,m),1.88-1.
(1Hm . 7. 95 7. p6( 1H $§ﬁ§? fﬁ 2o h ),
LI RGN o el ﬁdﬁ‘*ﬁaﬂﬁ? et

9 (lH br brs),11.46(1H,brs)
.MS: 349(M+Na)+
1H-NMR {400MHz, d6-DMS0) &:1.38-1.44 (2H,m) ,1.63~1.
71 (4H,m),1.80-1.87 (4H,m),2.02-2.07 (1H,m),2.12-2
.16{(2H,m),4.11-4.15{1H,m),4.50 (1H,brs),6.39-6.4
1(1H,m),6.90-7.05(1H,br),7.11~7.14 (1H,m), 7.70-7
.83(1H,br),8.37(1H,s),10.09(1H,d, J=8.0Hz) ,11.45
{1H,brs) .MS:327 (M+H) +
1H-NMR (400MHz, d6-DMS0)&:1.44-1.50(2H, m), 1.58-1.
71(4H,m),1.76-1.86(4H,m),2.06~2.10(1H,m),2.21-2
.25(2H,m),4.05-4.10(1H,m),4.54(1H,brs),6.51-6.5
3(1H,m),7.08-7.26(2H,m),7.88-8.03 (1H,br),8.42(1
H,s),10.43-10.51(1H,m),11.80(1H,s) .MS:327 (M+H) +

121 1

122 1 1

1H-NMR (400MHz, d6-DMSQO) &:1.41-1.48(0.8H,m),1.49-
1.56{(1.2H,m),1.65~-1.97(8H, m),2.08-2.16(1H,m),2.
- |17-2.23(0.84,m),2.23-2.28(1.2H,m),4.05-4.11(0.6
123 1 |H,m),4.15-4.20(0.4H,m),6.44-6.48(1H,m),6.87-7.1
: ) 1(1H,br),7.11-7.15{1H,m),7:66-7.91 (1H,br},8.37(
0.4H,s),8.38(0.6H,s),10.12(0.4H,d,J=8.4Hz),10.1
4(0.6H,d, J=8.4Hz),11.45(1H,brs) .MS:341 (M+H) +.
1H-NMR (400MHz,d6-DMS0)5:1.43-1.51(1H, m),1.68-1.
96 (BH,m),2.01-2.31(3H,m),2.33-2.40(1H,m),4.06-4
.12(0.54,m),4.21-4.28(0.5H,m), 6.45-6.53(1H,m), 6
.88-7.20(2H,m),7.65-7.95(1H,br),8.38(0.5H,s),8
39(0.54,s),10.10(0.5H,d, J=8.4Hz),10.18(0.5H,d, J
=8_4Hz),11.48{(1H,brs}) .MS:328 (M+H) +.

1H-NMR (400MHz, d6-DMS0O)5:1.41-1.48 (2H,m),1.69-1.
78 (4H,m),1.82-1.98(4H,m),2.08-2.13 (1H,m),2.17-2
.23(2H,m},3.15(3H,s),4.15-4.20(1H,m),6.44-6.47 (
11H,m), 6.86-7.10(1H,br),7.11-7.15(1H,m),7.62-7.9
1{1H,br),8.37(1H,s),10.12(1H,d, J=8.4Hz), 11. 45(1
H,brs) .MS:341 (M+H) +.

1241 1

125 1
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75(4H, m), 1. 87- 1. 93(4H, ), 2. 08- 2. 12( 1H, m) 12. 23- 2

. 26(2H, ), 2. 85(3H, d, 3=4. THz) , 3. 17(1H, $) , 4. 33-4. 292 7
37(1H, m, 6woe@bpudH M, 7. 27-7. 29(1H M, 7. 74-7 PCT/IP2006/326327
77(1H; M), 8. 78(1H, $), 9. 37-9. 41(1H, ), 11. 72(1H, b _ rs). NB: 409( MtH) +
1H NVR( 400MHz, d6- DVBO) 5: 1. 49- 2. 31( 13H, i) , 3. 28( 3
H, $) 3.47-3.52(4H ), 4. 22-4. 23(1H, ), 4. 52( 1H, br 293 7

s), 6.55-6.57(1H M, 7. 25-7.26(1H. 1, 7. 71- 7. 73( 1H |

, M, 8 78( Tidpg), 92426ﬂtbbr5) 11.66(1H brs). M345  3(M+H) +
1H—NNR(40Hwnu E PMSO) 51 08(31-,d,3=6.0Fz) 149
- 2. 32( 13H g% 3} §é+ RA(2H, n) , 3. 84- 3. 86( 1H, n) 4. 294 7

_ A p— | OII-\
23-4. 24( 1+ ‘i 56(2H,m),1.64-1.

5-6.57(1H n) , 7 25- 7 91 %ﬁ rﬁéégﬂ a9 f 2.510-
(1H,m),2.23-2
430%0} it

78(1H $), b. 26-p. 27(|1F #f?H L é6(71 1bP§}

1H-NNR(403WH€ 161 DNBGSt2H @9+ 3 - é%gi%rﬁ gL (1H,/m), 6. 14-6.48

. 24(4H, m) | 3.83} 3. 84($Himﬁ 64 8937410 4LH bRy, 4. Eb(7 Ag51H,m),7.61-7.9
3(1H,br},8.38(1H,s), 10. 14(1H d),11.45(1H,brs) .M

S:341 (M+H} +.

1H-NMR (400MHz , d6- DMSO)6 1.68-1. 76(4H m),1.79-1.
. ) '89(4H,m),2.01-2.09(2H,m),2.19-2.25(1H,m),2.32-2
| 127 1 .38({2H,m),4.06-4.12(1H, m),6.45~-.6.48(1H,m},6.91
. -7.18(2H,m),7.65-7.92(1H,br),8.39(1H,s),10.18(1
H,d,J=8:4Hz),11.48(1H,brs) .MS5:351 (M+Na}+
1H-NMR (400MHz,d6-DMS0O} &:1.06 (3H,t, J=8.0Hz),1.53
-1.59{(2H,m),1.68-1.75(4H,m),1.80-1.84(4H,m},2.1
0-2.14(1H,m},2.24-2.28(2H,m), 3.42(2H,q, J=8.0Hz)

128 t ,4.08-4.13(1H,m),6.51-6.53(1H,m),7.12-7.31(2H, m
}),7.83-8.03(1H,br),8.42(1H,s),10.43(1H,d, J=8.0H
z),11.74 (1H,brs) .MS:355 {M+H) +
1H-NMR (400MHz, d6-DMS0O) 8:1.53— 2 20(13H m),3 58-3
129 1 .64({3H,m),4.19-4.2%(1H,m),6.54-6.58(1H,m),7.19-

|7.47(2H,m),7.96-8.16(1H,br),8.46(1H,s),10.65- 10
.72 (1H,m),11.98(1H,brs) .MS:369 {M+H) +.

1H-NMR (400MHz, d6-DMSC) &:1.44-1.49(2H, m),1.82-1.
94 (6H,m),2.12-2.29(5H,m) ,4.22-4.26(1H,m),6.47~.
130 1 [6.50(1H,m),6.86-7.17(2H,m),7.66-7.93(1H,br},8.3
8 (1H,s),10.10(1H,d,J=8.0Hz),11.47(1H,brs) .M§:32
9 (M+H) + ' ' .
1H-NMR {400MHz, d6~DMS0O) &:1.32-1.39(1H, m},1.63~1.
90 (8H,m),1.98-2.14(2H,m),2.30-2.37(1H,m),3.76-3
.80(1H,m),4.18-4.23(1H,m),4.96-5,00(1H,m),6.34~
..6.38(1H,m),6.61-7.09(24,m),7.21-7.72(14,br), 8.
23(1H,s),10.03(1H,d, J=8.0Hz),11.33(1H,brs) .MS:3
27 (M+H) +

131 | .1
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1H, brs), 6.56-6.57(1H ), 7. 24-7. 26(1H, m), 7. 72- 7.

74(1H M, 8. 78(1H, $), 9. 45-9. 46( 1H, m), 11. 66( 1H, br

8 MSB: 439( MWEN28072gP48 MS: 453( M-H) + 298 8. MS: 453( M+-H) + 2 FETBIP2006/326327

MB: 466( MrH) + 300 8 MS: 452( MrH) + 301 8 MS: 463( MrH)+ 302 8 MS: 479( MrH) +

303 MS: 488( M+H) + 304 8 MB: 460( MrH) + 305 8 MS: 465( M+H) + 306 8

MS: 479( MrH) + 307 8 MB: 506( MrH) + 308 8- MS: 506( M+H) + 309 8 MB: 478( M+H)+

310 8 MB: 477( M+H) +
Table 72 (contd.)

Ex

Ref
~-Ex

Data

132

1H~NMR {(400MHz, d6-DMSO) 5:1.45-1.83(7H, m),1.87-2.
09(4H,m),2.19-2.25(1H,m),3.88-3.92(1H,m),4.53-4
.58 (1H,m),4.97-5.00(1H,m),6.75-6.78 (1H,m), 6.80~-
7.14(2H,m),7.59-7.89(1H,br),8.35(1H,s),10.17(1H
,d,J=8.0Hz),11.39(1H,brs) .M$:327 (M+H) +

133

1H-NMR (400MHz, d6~DMS0O) &:1.17-1.57 (7H,m) ,1.87-1.
91(1H,m),2.27-2.30(2H,m),3.90(1H,m),6.57-6. 58 (1

'H, m),6 88-7.15(1H,brs),7.11-7. 13(1H,m),7.60-7.9

0(1H,brs),8.35(1H,s),9.57(18,d,J= 3 6Hz),11 45(1
H,s).MS:271 (M+H) +

134

1H-NMR (400MHz, d6-DMS0) 5:0.12-0.15¢2H, m) , 0.40-0.
44 ({2H,m),0.89-0.92(2H,m),1.49-1.72(8H,m),1.81-1
.91 (4H,m),2.10(1H,s),2.30(1H,s),4.12(1H,s),4.21
(1H,d, J=7.5Hz),4.54(1H,s),6.53-6.57(2H, brs), 6.5
5(1H,s),7.24(1H,m),7.89(1H4,d,J=7.7Hz),8.72(1H,s
}),11.63(1H,s) .MS:435 (M+H} +

135

1H-NMR (400MHz, d6-DMS0) 8:1.44-1.91 (15H, m), 2.10.(1
H,s),2.30(2H,s},2.70(2H,d, J=5. 7Hz),3.58-3.63(1lH

,m},3.72-3.77(1H,m),3.88-3.91(1H, m),4.12(2H,s),
|4.21(1H,d,J=7.6Hz),4.54 (1H,s),6.54 (1H,d,J=1.7Hz

),7.23-7.24{1H,m),7.89(1H,d, J=7.6Hz),B8.72(1H,s)
,11.62(1H,s).MS:465(M+H) +, 487 (M+Na) +_ ‘

136

1H~NMR (400MHz, d6-DMSO) 8:1.24-1.33(2H,m), 1.48-1.
51(2H,m),1.64-1.72(4H,m),1.79-1.91(6H,m),2.10(1

s),2.30(2H,s),2.66(1H,brs},2.72-2.77(1H,m), 3.
26-3.33(2H,m),3.81~3.85(2H,m),4.13(2H,s),4.21(1
H,d,J=7.5Hz),4.54(1H,s),6.54-6.55(1H,m),7.23-7.

.24(1H,m),7.90(1H,d,J=7.8Hz),8.71(1H,s),11.63(1H

,5) .MS:465(M+H) +

137

1H-NMR (400MHz, d6~DMS0) &: 0. 90(1H m),1.48-1.51(2H

m),1.63(2H,s),1.69-1.72(2H,m),1.82-1.91(4H,m),
2.10(1H,s),2.30(2H,s),2.79—2.82(2H,m),3.25(3H,s
y,3.41-3.44(2H,m),4.11(2H,s),4.20(1H,d,J=7.5Hz)
,4.54(1H,s),6.54{1H,n},7.23-7.24(1H,m) ,7.89(1H,
d,J=7.8Hz),8.71(1H,s),11.63(1H,s) .MS: 439 (M+H) +,
461 (M+Na) +

-218-

S). M5: 493( M+H) + 296




311 8 M5:493(M+H) + Table 72(contd.). Ex Ref -Ex Data 312 8

V5. 479(M+HH) + 313 8 MS: 492( MtH) + 314 8 M5 479( MtH) + 315 8 MS: 493( M+H) +
316 8 MS: 5Q0(Mitgris8l7 8 MS: 508( M+H) + 318 8 MB: 541( MtH)pe1RR208326327
MS: 546( M+H) + 320 8 MS: 434( M+H) + 1321 8 Ms: 499( M+H) + 322 8

MS: 423( MHH) + 323 8 ME: 352(N%FD+ 324 8 MG 452( MtH) + 325 8 MS: 467( M+H) +
326 8

Table 72 {(contd.)
Ref

Ex Ex Data . '
1H-NMR (400MHz, d6-DMS0O) 8:1.48-1.52(2H,m),1.63 (2H
,5),1.69-1.72(2H,m),1.82-1.92(4H,m),2.10(1H, s},

138 L 2.30(2H,s),2.70~2.73({2H,m), 3.49-3.50(2H,m),4.12
(2H,s),4.22(1H,d,J=7.5Hz) ,4.55(2H,s), 6.55(1H, s)
,7.24(1H,s),7.89(2H,d,J=7.8Hz),8.72(1H,s),11.63
(1H,s) .MS:425 (M+H)+,447 (M+Na) +

139 | 2 |MS:343(M+H)+

140 2 |'MS:343 (M+H)+

14T | 2 |MS:364 (M+H)+

142 | 2 |MS:300(M+H)+

"143 | 2 [ MS:38B(M+H)+ :
1H-NMR (400MHz, d6-DMS0) 5:1.47-2.46 (11H, m),2.64-2

144 | 3 .82 (2H,m),4.47-4.69(1H,m),6.33~6.39(1H,m),7.41~

7.50 (1H,m),7.89-7.94 (1H,m),,10.77-10.83 (1H,m) , 11
.59 (1H,s) .MS: 421 (M+R) +
1H-NMR (40QMHz, d6-DMSO) 5:1.40-1. 16 (2H,m), 1.58-1.
68 (4H,m),1.72-1.78 (2H,m) ,1.83-1.89(2H,m),2.04-2
: .09 (1H,m),2.29-2.33(2H,m),3.99-4.03 (1H,m),4.52{
145 | 3 |1H,brs),5.74-5.77(1H,m), 6.26(1lH,d,;J=15.7Hz), 6.4
. |'3-6.45(1H,m),7.16-7.18 (1H,m),7.87 (1H,d, J=15. THz
),8.16 (1H,s),11.47(1H,brs),12.12 (1H,br) .M5:354(
M+H) +
1H-NMR (400MHz, d6-DMS0) 3:1.45-1.62 (4H,m) , 1.69-1.
78 (2H,m),1.90-1.99 (24, m),2.09-2.14 (2H,m),2.19-2
.26(2H,m),2.77-2.88 (1H,m),4.47-4.59 (1H,m), 6.43~
6.47(1H,m), 6.85-7.10(1H,br){7.20-7.23(1H,m), 7.5
7-7.90(1H,br),8.34(1H,s),9.45(1H,d, J=8.0Kz), 11.
49 (1K, brs),, 12.12 (1K, brs) .M5:343 M4H) +.
MS:328 (M+H) +

146 | 3

147 3

1H-NMR (400MHz,d6-DMS0)5:1.45~-1.55(2H, m),1.58-1.
75(4H,m),1.77-1.93(4H,m),2.05-2.13(1H,m),2.22-2
.29(2H,m),4.09-4,16(1H,m),4.60(1H,s),6.61(1H,d,
J=3.5Hz),7.27(1H,d,J=3.5Hz),8.63(1H,s),11.83-12
.00(1H,m),12.08(1H,brs),13.43(1H,br) .M5:396 (M+H
Y+

148 3

=219~



VS: 483(M+H) + 327 8 MS: 475(M+H) + 328 8 MS: 486( MHH) + 329 8 MS: 486( M+H) +
330 8 Ms: 486( MtH) + 331 8" MS: 492( MrH) + 332 8 M5: 493( MtH) + 333 8

VS: 506( M+-Hye 2884784W5: 509( MtH) + 335 8 MS: 477( M+H) + 336 PRINBBGEBGRAFH) +
337 8 'Ms: 513(MtH) + 338 8 Ms: 527(M+H) + 339 8 Ms: 508( M+H) + 340 8

MS: 479( M+H) + 341 8 MS: 504( M+H) + 342 a MS: 449( M+H) + 343 8

1H NVR(400MHz, d6- DVB0) 5: 1. 92- 2. 32(8H, m, 2. 49( 3H
,$),3.58-4.57(5H,m,6.76-6. 77(1H, M, 7.39-7.40(1

H, n), 8. 69(CEH1$) 78.(29099d0b(3H, m , 12, 20(1H, brs) M.S. 325( MeH) + 344

Ref - .

Ex D
—px | Date

1H~NMR (400MHz, d6-DMS0O) 5:1.45-1.50(2H, m) ,1.61~1.
: 71(4H,m),1.77-1.86(4H,m),2.06-2,10(1H,m),2.23-2
149 | 3 |.27(24H,m),4.06-4.11(1H,m),4.54(1H,brs),6.46-6.5
0{l1H,m),7.15-7.18(1H,m),8.52(1H,s),9.50 (1H, brs)
,11.61(1H,brs),12.36(1H,brs}).MS:350 (M+Na) +.

1H-NMR (400MHz, d6-DMS0) 8:1.43-1.49(2H,m}, 1.65~1.
73(4H,m),1.78-1.91(4H,m),2.05-2.10(1H,m),2.16-2
.21(2H,m),4.18-4.24(1H,m),4.54 (1H,brs),6.47-6.5
0(1H,m),7.20-7.22(1H,m),8.54(1H,s),9.65(1H,d,J=
8.0Hz),11.76(1H,brsy,12.69(1H,bfs)_Ms:328(M+H)+

150 3

lH NMR(4OOMH2 d6-DMSO) 5:1.49-2.15(13H,m),4.12-4
.20(1H,m),6.42-6.46(1H,m),6.87-7.15(2H, m),7.63-
7.91(1H,br),8.37(1H,s),10.14-10.23 (1H,m),11.45(
lH,brs),12.13(1H,brs).MS:355{M+H)+.
1H-NMR.(400MHz, d6-DMS0)&:1.50-2.75(15H, m),3.21-3
.72 (2H,m),4.48-4.54(1H,m),6.33-6.39(1H, m),7.43~
7.46(1H,m),7.75-8.01(2H,m),10.76-10.78 (1H,m}, 11
.58 (1H, s) .MS:405 (M+H) +
1H-NMR (400MHz, d6~DMSO) 5: 1. 69-1. 77 (2H, m),l B83-1.
92 (4H,m),2.03-2.12(3H,m),2.39-2.48 (2H,m),2.70-2"
153 4 |.75(2H,m),3.59(2H,d, J=5.6Hz),4.49(1H,s),6.34-6.
36 (1H,m), 6.99(1H,s),7.12(1H,s),7.42-7.45(2H,m),
7.90(1H,s),10.76(1H,s),11.57(1H,s) .MS:409 (M+H) +
1H-NMR {400MHz, d6-DMS0O) 8:1.50-1.57 (2H, m),1.83-1.
89(2H,m),1.95-2.03(3H,m),2.20-2.28(2H,m),2.38-2
.46(2H,m},2.63-2.70(2H,m),3.63(2H,d, J=5.8Hz), 4

151 3

152 | .4

154 4 54 (1H,s),6.39-6.40(1H,m),6.95-7.25(3H,m) ;7.45(1
H,t,J=3.0Hz),7.90(1H,s),10.7711H,br),11.57(1H,s
) .MS:409 (M+H) + '
1H-NMR (400MHz,d6-DMS0)&:1.57-2.73(13H,m),3.20-3

155 4 .28(3H,m),4.36—4.39(2H,m),4.51—4.59(1H,m),6:30~

6.38(1H,m),7.41-7.46(1H,m),7.89-7.90(1H,m),10.7
2-10.87(1H,m),11.53-11.61(1H, m) .MS:405 (M+H) +
1H-NMR (400MHz, d6-DMSO) &:1.20-1.56 (2H,m) ,1.80~2.
16 (7H,m),2.31-2.45(2H,m),2.65-2.78(2H,m),3.54-3
156 | 4 |.60(2H,m),4.45-4.54(1H,m),6.27-6.37(1H,m),7.43-
7.46(1H,m),7.83-7.94(2H,m),10.78 (1H,s),11.58 (1H
,s).MS:391 (M+H) +

~220-



10 MB: 542( MrH) + 345 10

1H NVR( 400MHz, d6- DVB0) 5: 1. 43- 2. 39( 9H, ), 2. 79( 6H

, $), 2. 81( 2WomerA7ma2H, M, 3. 99(1H m, 4. 21( 1H, TT) PCT/JP2006/326327
,4.40(1H,$), 6.59(1H, m), 7. 27(1H ), 8. 64(1H, $),

76(1H ), 8. 90(1H, m), 11. 89(1H, $) . MVs: 571(N%hb)+ “Tabl e 72(contd.) Ex
Ref -Ex Data 346 10 MS: 585(M+H) + 347 10 MS: 535( MrH) +

1H NVR( 400MHz, d6- DVBO) 6: 1. 30(3H t,J=7.1Hz), 1. 45

~ 1. 54( 2H, mMpple5821cabtdH m), 1. 77-1. 89(4H, m . 2. 0 348 13

6-2. 12(1Hm 2 &2 29(2H ), 4 09-4. 15( 1H, m) , 4.

30(2H, q, JE7EAHz ) 4. BREH, $) , 6. 49-9. 53(1H, ), 7. 1
O(ZH,brS)H7-1/'/-Zl(ﬂﬁiﬂﬂa6id@%h%Hd%lDﬁs§3$1ttsh -2.70(17H,m),3.71-3
J=7.8Hz), I1. 72(1H, br 4P@%‘% @Nh%lﬁ 5g(1H,m),6,29-6.39 (1H,m) ,7.42-
1H NVR( A0DWRZ, 16 4DNED) % =7 1 SRE 6,77 10,81 (18,m) , 11
,m, 1.80(BH, $)| 1. 90- %,f&1ﬁ§+ 349 13

4. 08- 4. 17(-2H-r)4—38: yis

°0-6.56(1r m, 7. 12- +?%slﬁw§ $2 ; qﬂé 3743?THm;)474;64
H d, J=7. briabslil. @4(|L 4 ) 18.-20-8.32 (1H,m}, 10.7

1H NIVR( 40pNHz, [6- Dlvsb). L) 1 858 z-Fri %LH
1-10.82{1H,m),11.54-11. 63 lH m) :MS:420 (M+H) +

1H-NMR {400MHz, d6~DMS0) 5:1.49-2.22 (9H,m) ,2.36-2,
44 (24, m),2.63-2.74(2H,m),3.06-3.18 (2H,m}", 3.36-3
'159 | 4 |.44(2H,m),4.46-4.54(1H,m),4.61-4.68(1H,m),6.35-

' 6.38(1H,m),7.24-7.55(2H,m),7.90(1H,s},10.74-10.
76 (1H,m),11.57 (1H,s) .MS:396 (M+H) +

1H-NMR {400MHZ, d6-DMSO) 5:1.35~1.99(9H,m),1.50-2.
45(11H,m),2.63-2.74 (2H,m),2.92-3.14 (4H,m) ,4.46-
160 |- 4 |4.53(1H,m),6.32-6.39(1H,m),6.78-9.86(1H,m),7.32
-7.60(2H,m),7.90(1H,s),10.73-10.79(1H,m),11.57(
1H,s).MS:495 (M+H)+ ' ,

1H-NMR (400MHz, d6-DMS0O)&:1.59-1.65(2H, m),1.85-1.
95 (2H,m), 2.05~2.11 (1K, m),2.13-2.21(2H,m) ,2.35-2
{161 | 4 |.47(6H,m),5.16(1H,d,J=8,7Hz),7.13(1H,br),7.91(1 -
H,br),8.08(1H,s),8,47(1H,s),9.98(1H,d, J=8.7Hz), -
12.81(1H,br) .MS:390, 392 (M+H) +

162

4 |MS:479(M+H)+
163 4 |[MS:465(M+H)+
164 | .4 |MS:508 (M+H)+ ‘
165 4 |MS:492(M+H)+ :
166 4 |[MS:508(M+H)+
167 4 | MS:488 (M+H)+
168 4 |MS:513 (M+H)+

1H-NMR(400MHz, d6-DMS0)5:1.78-1.89(4H, m),2.04-2.
11(1H,m),2.22-2.25(4H,m),2.30~-2.35(2H,m)-,2.51-2
169 4 l56(2H,m),5.05(lH,d,J=8.7Hz),7.20(1H,br),7.95(1
H,br),8.07(1H,s),8.49(1H,s},10.17(1H,d,J=8.7Hz) -
,12.81(1H,br) .MS5:390,392 (M+H) +

170 4 MS;: 353 (M+H) +

-221~



82(2H, m, 1. 86-1. 99(5H, m, 2. 02- 3. 15(4H, m, 4. 09(2 350 14

H d,j=5.5Hz), 4. 17- 4. 23(1H, ), 6. 44-6. 47(1H, m), 7.

00( 1H, br) , Wokdeiridd 1H, m) , 7. 78( 1H, br), 8. 28( 1H, t PCT/IP2006/326327
,J=5.4Hz), 8. 38(1H, $), 10. 18(1H, d, J=8. 2Hz), 11. 46( . 1H, $). MS: 393( MrH) +
1H NVR( 400MHz, d6- DVBO) 6: 1. 71- 2. 03(11H, m), 2. 13- 2

.17(2H, 1), 4. 06( 2H, d, J=5. 5Hz) , 4. 12- 4. 16(1H; M), 6. 351 14

43-6. 46(1H, m), 6. 99( 1H, br); 7. 11-7. 15(1H, m) , 7. 77¢

1H, br), 8. Thblk, @2Jc606dz) . 8 37(1H. $).10. 18(1H d

),11.46(1HN$%.NEe39é%¥H
1H NVR( 40PN, HeppNBR'E 1. 317-1. 39(9H, m) , 1. 43-1

48(2H, m , [168-P. Q3(|8k Mac%MIsn 2. 19(3H, m), 4. 04-4 352 14
.17(1H, m 730} 6459 L9 4§ =7 I6(ZH M), 7. 76( .
1H, br), 8. 5&J§ B8 11, dqq#(: B Lb(LH m, T1. 24( TH ). M5 426( MrH| +

1
(m nLom
||

?3&??5fﬁ§Jf7@c EﬁAﬁﬁgféﬁ%Qﬁ*ﬁﬁij\EJZBH%’gs?in4435" 14
M, 7. 12- 712301 Ay %ﬁsﬁfﬁﬁﬁ53 48(1H-$) 9671
H d, J=8. OAY 61h_A2( 118 150 (R 24 2( ek v 354

177 | 4 [MS:433(MH)+ - -

178 | 4 [MS:423(M+H)+

170 | 4 |MS:433(M+H)+

180 | 4 |MS:419(M#H)+

181 4 MS:558 (M+Na} +

1H ~NMR (400MHz, d6-DMS0) &: 1.39-2. 34(12H ™, 3 09(3
s),4.08(2H,s),4.44(1H,s),4.50(1H,m),5.00 (1H,m
),8 04 (1H,s),9.11(1H,s),10.18 (1H,m),11.11(1H, m)
. ,12.80 (LH, S) .MS: 424 (M+H) + -
183 4 |MS:434(M+H)+.MS:432 (M-H) -
1H-NMR (400MHz, d6-DMS0) 5:1.43 (9H, s),1.68~1.84 (2H
,m},1.84-2.13(4H,m),2.13-2.31(2H,m),4.04-4.17 (2
184 | 4 |H,m),4.30-4.39(1H,m),6.44-6.49(1H,nm),7.01(1H,br
1),7.06=7.12(1H,m),7.77(1H,br),8.37(1H,s),10:24(
1H,d,J=7.6Hz),11.43(1H,s) .MS:386 (M+H) +
T1H-NMR (400MHz, d6-DMSO) : 1.76-2. 40 (8H,m} , 3. 95 (1A
,d,Jé18.8Hz),4.05(1H,d,J=18.8H2),4.13—4.24§}H,m,
),4.29-4.41 (1H,m),4.44-4.55(1H,m), 6.39-6.47 (1
m),7.04 (1H,br),7.08-7.15 (1H,m),7.80 (1H,br), 8. 38
(1H,s),10.28(1H,d, J=7. 6Hz),11 46 (1H,s) -MS:353 (M
+H) +
TH-NMR (400MHz, d6-DMSQ) 5:1.72-2.52 (8H,m) , 3. 94-4.
09(1H,m),4.37-4.48 (1H,m},4.58~4.73(1H,m),6.45-6
186 | 4 |.51(1H,m),7.02(1H,br),7.07-7.14(1H,m),7.42-7.56
(5H,m),7.79 (1H,br),8.37(1H,s),10.29(1H,d, J=7.7H
z),11.45(1H,s) .MS: 390 (M+H) + )
1H-NMR (400MHz, d6-DMS0) 5:1.30-1.50 (11H,m),1.67-2
.22 (6H,m),4.12 (2H,brs), 5.40-5.55(1H,m) ,7.10 (1H,
brs),7.82(1H,brs),8.10(1H,s),8.43(1H,s),9.28 (1H
,d,J=8.6Hz),12.8(1H,brs) .MS: 387 (M+H) +

182 4

185 4

187 4

-222-



14 MB: 366( MtH) + 355 14 MS: 418( M+rH)+ Table 72(contd.) Ex Ref -Ex Data
356 14 MS: 418(N+R) + 357 14 MS: 418( MtH) +

1H NVR( 400Wdzpei67BIMB0) 6: 1. 45- 2. 22( 8H, rr) , 3. 70( 3H 358 14 pCT/IP2006/326327

, $),4.04(1H, n) 4.53(1H,$),6.45(1H, m, 7. 15(1H m

,8.16(1H,$), 9. 41(1H,$), 11. 41( 1H, $) 11. 51(1H $). NB'BS?(N%F0+ 359 14
VB: 355( M+H) +, 353(MH)

1H NVR(400MHz, d6- DIVB0) 5: 1, 09- 2. 23( 16H, ), 3.28(2 360 14 H m'
4.48(1H, $rab186(72koht 8. DS(lH $),8.31(1H m %

), 8. 40( 1H$T5 9y éét)lwh M T2 73CTH " $) VB 356( ViFH) ¥

1H NVR(40DNEZ, 6, DVBDY®: 1. 22- 2. 34(13H, ) , 4. 29(2 361 14

8 Go(aHm 65(1ﬁ?¢§ﬁ ?8&% @i QES%§§ $m- 2 19(130,m) ,4.09-4
C " ,m $ 55-6.57 (1H,m),7.11-
188 | 4 7.14(;H m),7.63-7.65(1H,m),7.86-7.89(1H,m),7.86
-7.89(1H,m),8.20(1H,s),8.37(1H,d,J=2.8Hz),10.11
~10.23(1H,m),11.47 (1H,s),12.16(1H,s)..MS: 393 (M+
H) + : o
1H-NMR (400MHz, d6-DMSO) 5:1.42-1.60 (4H,m),1.70-1.
'83(4H,m),2.05~2.11(2H,m),2.19-2.26 (2H,m), 2.76-2
| 189 | 4 |-87(1H,m),4.54-4.66(1H,m}),6.53-6.56 (1H,m),6.71(
; 1H,brs), 6.88-7.10 (1H,br),7.19-7.22 (1H,m),7.35(1
' H,brs),7.60-7.85(1H,br),8.34(1H,s),9.45(1H,d, J=
8.0Hz),11.46(1H,brs) .MS:364 (M+Na) +.
1H-NMR (400MHz, d6~DMS0) 5:1.49~2.13(13H,m),4.10-4
.21(1H,m),6.43-6.46(1H,m),6.73-6.78 (1H,m) , 6.92-
190 | 4 |7.14(3H,m),7.61-7.95(1H,br),8.37-8.39(1H,m), 10.
11-10.18(1H,m), 11.46(1H,brs) .MS:354 (M+H) +

3kt

1H-NMR (400MHz, d6-DMS0O) 5:1.47-1.53(2H,m), 1. 78-1.
96 (7H,m),2.00~2.10(4H,m),4.16-4.21(1H,m),6.44-6
191 ] 4 |.46(1H,m),6.76(1H,brs),6.88-7.13(3H,m),7.62-7.9
0(1H,br),8.37(1H,s),10.17(1H,d,J=8.0Hz),11.45(1
H,brs) .MS:376 (M+Na) +.
1H-NMR (400MHz, d6-DMS0) 8:1.69-1.98(11H,m),2.10-2
, .15(2H,m),4.10-4.15(1H,m), 6.43-6.46 (1H,m), 6.75(
192 | 4 |1H,brs),6.90-7.09(2H,m),7.11-7.15(1H,m),7.66-7.
: 93(1H,br),8.37(1H,s),10.13(1H,d,J=8.0Hz),11.46 (
1H,brs) .MS:354.2 (M+H) +. ) |
1H-NMR (400MHz, d6-DMSO) 5:1.40-1.86 (10H,m) ,2.05(1
H,brs),2.19(2H,brs),4.48(1H,s),4.94(1H,d, J=8.7H
193 4 |z),7.09(1lH,brs),7.83(1H,brs),8.04(1H,s),8. 45 (1H
,5),9.97(1H,d,J=8.7Hz),12.8(1H,brs) .MS: 328 {M+H)
+
1H-NMR {400MHz, d6-DMS0) 5:1.40-1.89 (10H, m),2.11(1
H,brs),2.18(2H,brs),3.15(3H,s),5.04(1H,d, J=8.8H
194 | 4 |z),7.10(1H,brs),7.82(1H,brs),8.06(1H,s),B8.46(1H
,s),9.98(1H,d, J=8.8Hz),12.7(1H,brs) .MS:342 (M+H)
N
1HNMR (400MHz,d6-DMS0) 5:1.40-1.65(2H,m),1.80-2.1
5(6H,m),3.90-4.10(2H,m),4.20(1H,brs),4.55(1H,br
195 | 4 {s),5.45-5.55(1H,m),7.18(1H,brs),7.81(1H,brs),8
T 11(1H,s),8.25(1H,s),9.25(1K,d, J=9. 1Hz),12 8 (1H,
brs) .MS:376 (M+Na) +

?223?



+ 362 14 MS:377(MH)-. 363 15 MS: 408( M+Na) +, 384( M H) -

1H NVR( 400MHz, d6- DMB0) 51. 0. 80- 2. 84(13H, m) , 4. 60- 4

.69( 1H, m , Wo4Bs707AF{ 1H, m), 7. 90- 7. 92(1H, m, 8. 91- 364 16 PCT/JP2006/326327
8.94(1H, m, 10. 78-10. 85(1H, ), 11. 55- 11. 65( 1H, n) . VB: 402( M+H) +

1H NVR( 400MHz, d6- DMVB0) 6: 1. 90-1. 97(4H, m), 2. 03-2. 365 16

12(5H, M, 2.62-2.67(2H, M, 2. 74-2.79(2H, m , 4. 54( 1

H $),6.34-6.35(1H,n), 7. 45(1H,t, J=3. 1Hz), 7. 91( 1H

,$), 10. 86(TEH1$) 721centdH $) . M5: 334( MrH) +

1H NVR( 400VFZ, ig=pPVB0) 6. 1. 46- 1. 83(10H, m), 2. 07(1 366 17

H, brs), 2. P9E2H b@§) Ma%ﬂ(lH $), 4 67-4.77(1H m,

5. 95- 6. 02 (T 8. 2#5( 1 '
, brs) . Ms: B32( |v+Na) + gﬂ% J6H %)5%%51 1;§_’Li'| 1 4H(1 3’ 2ol 1.
92(3H, m), 1.19% p. 13( ig . g ﬁg i

Pl (1 -

i
g § @Pf ,10 -10.2¢(
. 74(2H, 1) |2.80}2..9 )’11 3ZE%FL

197 4 |MS:385(M+H)+
1H-NMR {400MHz, d6-DMSO) &:1.52-2.23 (13H, m),3 23-3
.34 (3H,m),4.12-4.47(3H,m),6.47-6.58 (1H,m), 6. 94
198 4 |7.14(2H,m),7.81(1H,brs),8.34-8.47(1H,m},10.12-1
N 0.27(1H,m,J=11.44Hz),11.44(1H,s)

! - .MS:393 (M+H) +.
1H-NMR (400MHz, d6-DMSO) 8:1.56-2.31(14H,m),2.77 (3
H,d,J=4.4Hz),4.16-4.18 (1H,m),6.43 (1H,s),7.14-7.
16(1H,s),8.31-8.40(1H,s),9.96-9.98(1H,s),11.48(
1H, s) .MS: 350 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 8:1.51- 2. 34 (14H,m), 2. 74(3
H;d,J=4.0Hz),4.2-4.3(1H,m),6.50-6.52(1H,m), 7. 13
—7.15(1H,m),8.25-8.26(1H,m},9.92-9.95(1H, m),11.
46 (1H,s) .MS:350 (M+H) +
1H-NMR (400MHz, d6-DMSO) 6:1.47~1.54 {2H, m) 1.62-1.
74 (4H,m),1.81-1.92 (4H,m),2.08-2.11(1H, m),2,28-2
.31(2H,m),3.36—3.44(2H,m),3.48—3.76(6H,m),4.04,'
4.12(2H,s),4.20-4.24(1H,m),4.40,4.50(1H,s),6.58
-6.61(1H,m),7.27-7.30(1H,m),8.65(1H,s),8.83-8.8
6(1H,m),11.90 (1H,brs) .MS:531 (M+H) +
1H-NMR {400MHz, d6-DMSO)5: 1. 57-2. 20 (BH,m), 2. 42 (3H
,s),4.05-4.06(2H,m),4.26-4.27(1H,Mm),4.58 (2H,s),
6.66—6.67(1H,m),7.31—7.32(1H,m),8.43(1H,d,J=8.0'
Hz),8.57(1H,s),11.88(1H,brs) .MS:i392.2 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 5:1.31-1.50 (4H,m), 1.54-1.
72 (8H,m),1.72-1.89(4H, m),2.03-2.11(1H, m),2.16-2
o .25(2H,m),2.75~2.87(4H,m),3.98-4.06(1H, m),4.53(
203 | 4 |1H,s),6.41-6.47(1H,m),7.10-7.15(1H, m),8.27 (1H,s
),9.09(1H,brs),9.52(1H,d, J=6.8Hz),11.46 (1H,brs)
.MS:410 (M+H) +

199 4

200 4

201 4

202 | 4

1H-NMR (400MHz, d6-DMSO) 5:1.38~1.81(16H,m),2.02-2
.10(1H,m),2.14-2.22(2H,m),3.45-3.56(4H,m),3.93-
204 4 4,01(1H,m),4.50(1H,s),6.44-6.48(1H,m},6.97(1H,d
,J=8.4Hz),7.16-7.21(1H,m),7.80(1H,s),11.46(1H,b
rs).M5:395 (M+H) +

-224-



4.64(1H ), 6.52-6.59(1H m, 7.58-7.63(1H m, 7. 82
-7.91(2H m, 7. 96. M5: 395( M+H) +

1H NVR( 400Widzpai7BIvEE0) 6: 1. 50- 1. 59(2H, m, 1. 72-1. PCT/JP2006/326327
99(6H, M, 2. 05-2. 17(2H, ), 2. 24-2. 36(2H, M, 4. 21-4 368 18
.30(1H,n),6.52-6.66(1H,n),7.31-7.39(1H,n),7.62(

1H, br),7.70-7.71(1H ), 8. 00- 8. 39(4H, m, 8.53-8.5

6(1H, n), 9 10(1H, $), 11. 08( 1H, br), 12. 44(1H, br), 14

. 38( 1H, br JLabRe Z@(N@PW@ ) Tabte 72(contd.) Ex Ref -Ex Data 369 18
NB: 340( MrH) +_ 37BeE8] NG 478( MrH) + '
1H NVR( 40Q0MVFiz, H6ERM *1.51-1.57(1H, n’) ,1.71-1.

79(2H, m) 11. 83- [1. 90( 2H; KL DBMAz0262bMBY) &: ©692-1.88 (20H, m) , 2.01-2
.20(41-1, M, 2. B3- 2. U6 2H M4 238242426 1bki ) 53 605- BB (b8, m) , 4. 48 (
6.62, 6. 731 G025( 1k, M) 117, &1-47. 5@5((234Hsrr) 68423:1684"291H m),7.11(1H8, d, J=8.
Wﬁ%&44&%ﬂH%ﬁfﬁﬁﬁm h $4,s),11.40(1H, brs) .M
45-9.50(1H m, [12. 45(51144534%4\@ c:1+

1H~NMR (400MHz, d6—DMSO)a.1504~1.92(ZQH,m),2.03—2
.12 (1H,m),2.15-2.27(2K,m),2.65-2.77(1H,m), 3.98-
206 4 4.08{(1H,m),4.51(1H,s),4.90-5.01(1H,m),6.40-6.47
(1d,m),7.10-7.16(1H,m),8.27(1H,s),9.47 (1H,d, J=8
.1Hz),9.66-9.74 (18, m),11.47(1H,s) .M5:424 (M+H) +
1H-NMR (400MHz, d6-DMSO}5:1.42-1.49(2H, m),1.58-1.
72 (4H,m),1.75-1.88(4H,m),1.92(3H,s),2.04-2.10(1
m),2.18-2.25(2H,m),4.03~4.08 (1H,m) ,4.52(1H, s)
,6.44-6.48 (1H;m),7.14-7.17(1H,m),8.42(1H,5),9.6
5(1H,d, J=8.0Hz),9.76(1H,s),9.99(1H,brs),11.52(1
H,brs) .MS:384 (M+H) + '
1H-NMR (400MHz, d6-DMS0O) 5:1.88-2.47 (8H,m),2.42 (3H
: ,s),3.98(1H,d, J=18.9Hz),4.08(1H,d, J=18.9Hz),4.2
208 4 |0-4.26(1H,m),4.48-4.57(2H,m}),6.56-6.61(1H, m),7
23-7.28(1H,m),8.58(1H,s),9.17(1H,d,J=7.6Hz),11.
1 83(1H,s) .MS:392 (M+H) + "
1H-NMR (400MHz, d6-DMS0)8:1.81-1.94 (4H,m) ,2.11(1H
m),2.46-2.51(3H,m),4.13(2H,s),4.39(1H,s),4.71(

207 4

299 4 1H,s),4.97(1H,m),6.26(1H,s),7.36-7.44(1H,m);7.9
4(1H,s),11.02(14,brs),11,65(1H,s).MS:373 (M+Na) +
210 | . 4 |[MS:439(M+H)+ '
211 4 MS:493 (M+H) + K
212°| 4 MS:404 (M+H) +
213 | 4 | MS:404 (M+H)+
214 4 MS:415 (M+H)+
215 | 4 |MS:415(M+H)+.
216 | 4 |MS:415(M+H)+
217 4 |MS:408 (M+H)+
218 4 | MS:420 (M+H)+
219 | 4 |[MS:420 (M+H)+
220 4 MS:432 (M+H) +
221 4 |MS:448 (M+H)+
222 4 |MS:328 (M+H)+
223 | 4 | MS:342(M+H)+
1224 4 |MS:344 (M+H)+
225 | 4 |MS:354 (M+H)+

=225=




1H NVR( 400MHz, d6- DVB0) 5: 1. 52- 1. 57(2H, m), 1. 65- 1.
75(4H, M), 1. 84- 1. 92(6H, ), 1. 97-2. 02(2H, ) , 2. 10- 2
. 14( 1H, m) , WOIBUTATBEBY 2H, m) , 2. 99- 3. 09( 2H, ), 3. 30- 372 18 PCT/AIP2006/326327

3.36(2H, M, 4. 09-4. 16( 1H, ), 4. 32-4. 35(1H, M), 6. 72

-6.75(1H, M, 7. 40-7. 42(1H, m), 8. 29- 8. 41(1H, m), 8.5

6-8.65(1H ), 8.74-8.79(1H ), 8. 82(1H, 3), 9. 66- 9.

68(1H, M), 12. 37( 1H, brs) . MS: 478( ML- 2HCL+H) +

1HA4NMR( 400MEA ed620WB0F8: 1. 93- 2. 24( 6H, ) , 246- 2.

61(2H, M, B 95-FRA¥ RH ™M, 4. 42- 4. 54(1H, n), 6. 68-6 373 18
. 76(1H m | 7584, 41(B¥#, 7. 78( 1H brs), 8. 51( 1H,
brs), 8. 63(71 91 TT. Ab(lH d, J=7.
512) 12, SR b LSBT O et v i
Y7 Hro—1hv Z =1, 11 Z. 2 Z.
36(2H,(n')' 228 5 d1¢ 9M$~3Jr°> D 8) 4 6 4 11(2 37448
H m./ 4. 531 22914 rrM$i BHL ﬂ’lﬂ'}))d’l_u M) 7. 37-7-42(
1H ), 8. 74(239,_$) 49. 89331)(1‘11&4% 9 18-9 90{1|-| m
), 9.45(1H| &31=}. 8Hz Mg 23 BU M+ It s) MB325( Mk 2 HC1) +:
232 | 4 | MS:391(M+H)+
| 233 4 |MS:396 (M+H)+
234 4 |MS:397 (M+H)+
+235 4" |MS:405 (M+H) +
236 4 | MS:422(M+H)+
237 4 MS:434 (M+H) +
238 4 | MS:468 (M+H)+
239 4 {MS:483 (M+H)+
240'F 4 |MS:385(M+H)+
241 | -4 |Ms:398 (M+H)+
242 | 4 {1MS:413(M+H)+
243 4 | MS:384 (M+H)+
244 4 |MS:399(M+H)+
245 4 [ MS:425(M+H)+
246 4 | MS:424 (M+H)+
247 4 |MS:450 (M+H)+
248 4 |[MS:411 (M+H)+
249 4 MS:415 (M+H}) +
250 4 |MS:425(M+H)+ «
251 4 MS:411 (M+H) + :
252 | 4 |MS:438(M+H)+
1H-NMR (400MHz, d6-DMS0) §: 0. 81(3H s),0. 91(3H,s),
.99(3H,s),0.87-1.31(3H,m),1.34-1.52(3H,m),2.33-
253 4 2.49(1H,m),4.13—4;28(1H,m),6.42(1H,d,J=2.6Hz),6
' .72-7.94(3H,m),8.36(1H,s),10.09(1H,d, J=8.4Hz),1
1.46(1H,brs) .MS:313(M+H) +
254 | "4 |MS:440(M+H)+
255 4 |MS:398(M+H)+
256 | 4 |[MS:435(M+H)+
257 4 MS:435 (M+H) +
258 4 | MS:435(M+H)+
259 4 | MS:442 (M+R)+
260 4 | MS:407 (M+H)+
261 4 |MS:403(M+H)+
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1H NVR(400MHz, d6- DVBO) 5: 1. 34-2. 15(15H, m,4.02-4 3 75 18
.11(1H,n),6.43(1H,d,J:2.9FE),6.56(1H,d,J:2.9FE)

, 7. 11-7. 12¢4/bHoido770463- 7. 65(1H, m), 8. 37( 1H, $), 10. PCT/JP2006/326327
11(1H, d, J=8. OHz) , 11. 43( 1H, brs). MB: 326( MtH) +.

1H NVR( 400MHz, d6- DVBO) 5: 1. 38- 2. 08( 15H, ) , 4. 09- 4 376 18
11(1H m), 6. 39(1H, d, J=3. 5Hz) , 6. 56( 1H, d, J=3. 5Hz) '

,7.11-7.12(1H, M), 7. 64- 7. 65( 1H, m), 8. 35( 111, $) ; 10.

09( 1H, d, J78b2kz) 2 ol IH, br s) . M5: 326( MrH) +.

1H NVR(40 |V|-|z—u ?DU)WWH,’IT} 47284 377 18
.33(1H m} jg (DJaHan') 6. 75-6 79(1 ,n').,7.32-
7.34(1H 234 25(H

( 2 nm@gr AAQ¢3M+¥Z¢|Q 722 0
)

9-12. 14( 1H<R
VB: 286( MR @3 | 181 Adél\(/M#H)m D\VSQ
 brsY, 1. 6826471 (2H |MS:BAFAMEHRS(4H, m) , 2.0
rs), 2. 25([LR6br(s) 44. 1@L4323M1H)mi 4.56(1H.m . 4
5(2H, d, J=H526klz)) , 4. §MstHA7,(8=8)6Hz) , 6. 50- 6. 52(
, M, 7. 11-72&8(|1H M| M3.:4 801 M+8) +10. 50( 1H, d,J =
268 | 7 |MS:469(M+H)+ '

1H-NMR (400MHz, d6-DMS0) 5:1.45-2.35(10H,m),3.39(2
H,m),3.76-4.13(5H,m),4.23(1H, m),4.54(1H,s),6.56
{1H,m),7.26(1H,m),7.74 (14, m),8.80(1H,s),9.41(1H
,m),11.69(1H,s).MS:479 (M+H)+

1H-NMR{400MHz, d6-DMSO) 5:1.46~2.48 (14H,m), 3. 41 (2
H,m),4.23(1H,m),4.55(1H,s),6.57(1H,m),7.26(1H,m
),7.72(1H,m},8.78(1H,s),9.30(1H,m),11.69(1H,s)
.MS:466 (M+H) +

1H-NMR (400MHz, d6-DMS0) 8:1.39~2.32(12H,m),3.45¢(2
H,m),3.85(2H,m),4.01(1H,m),4.23(1H,m),4.56(1H,s
),4.87(1H,m),6.56(14,m),7.26(1H,m),7.72(1H,m),8
.71(1H,s),11.71(1H,s) .MS:479 (M+H} +

J 1H-NMR {(400MHz, d6-DMS0) 5:1.49-2.47 (14H,m), 3..67~3
.78 (4H,m),4.24(1H,m) ,4.56(1H,s),6.56(1H,m},7.25
(1H,m),7.71(1H,m),8.71(1H,s),11.71(1H,s) .MS:478
: (M+H) +

273 | 7 |MS:550 (M+H)+ :

1H-NMR (400MHz, d6-DMSO) 5:1.45-2.38 (13H, m),3.55 (4
H,m),3.99 (14, m),4.23(1H,m),4.51(1H,s),4.82(2H,m

| 269 | 7

270 7

271 7

272 7

274 7

),6.60(1H,m),7.27(1H,m),8.17(1H,m),8.65(1H,m), 8
. .84 (1H,m),11.88(1H,s).MS: 469(M+H)+
275 7 MS:469 (M+H) +
276 7 MS:556 (M+H) +
277 7. |MS:505(M+Na) +
278 | 7 MS:491 (M+Na) +

TH-NMR (400MHz, d6-DMS0) 5:1.42 (9H, s}, 1.44-2.38 (74
,m),2.85(2H,m),3.89-4.05(4H,m),4.22(1H,m),4.38(
279 | 7 |1H,s),6.60(1H,m),7.27(1H,m),8.31(1H,m),8.73(1H,
' m),8.89(1H,m),11.87 (1H, s) .MS:600 (M+Na) +

=227~



Hz),11. 77(1H, brs) . MsS: 342( MtH) +
1H NVR(400MHz, d6- DMS0) 5: 1. 46-2. 19(13H, m), 4. 21-4
. 23(1H, m) ,wo2lzhihed) , 4. 74- 4. 76( 2H, d, J=6. OHz) , 4. , 380 1PCT/IP2006/326327
83(1H,t,J=6.9Hz), 6.46-6.48(1H m,7.17-7.19(1H m : :
),8.47(1H, $), 10. 46( 1H, d, J=8. OHz) , 11. 74(1H, $) . VB! 342(M+H)+
1H NVR( 400MHz, d6- DVB0) o: 1. 23-2. 32(13H, m) ; 3. 00- 3
.07(2H, M, 4. 21(1H, brs), 4. 43(1H, brs), 4. 75(2H, brs 381 19
) 6. 46- 6. 49plkl, Af (606841H $), 7. 16-7. 17(1H m) , 8.

46( 1H, $) , THgd, J=8 0FZ), IL. 75{ IH, brs). V5. 3 56( M+T—‘I) 7382 22
NVB: 391( MHH)Bx | i mm(moosz d6- DVBO) 6: 1. 77-1. 87(2H, m), 1. 92- 2.

08( 6H, , P o= F5ttH 7
S 431%5? ag—g?ﬁ%ﬁ PUTP A, e T
(1H, t, J=2 9Hz),7.91(OEj : H b ,32_ é\ﬁnﬂﬁé&'}(“%b

1H NVR( 400 , 165DMS
( W 7 4.23(1H, m) 4 4%(1H 6 6 (fy,d, J 3.6Hz),7.28(1

H,d,J=3. 6Hz),8 17-8. 21(2H m),8.64(1H,s),8.88(1H
,d,J=7.5Hz),11.88(1H,brs}.MS:335(M+H)+

1H-NMR (400MHz, d6-DMS0) 8:1.47-1.53(2H, m), 1.62-1.
65 (2H,m),1.67-1.74(2H,m),1.81-1.92(4H,m),2.08=2
| 281 7 .12(1H,m),2.28-2.32(2H,m),3.06(3H,s)},3.11(3H,s)
X ,4.19-4.23(1H,m),4.50(1H,s),6.59(1H,d, J=3.6Rz),
' - | 7.28(1H,d, J=3.6Hz),8.65(1H,s),8.88(1H,d,J=7.6Hz
),11.89(1H,brs) .MS:423 (M+H) +

TH-NMR (4 00MHz, d6~DMS0) 5:1.5~2.2 (14H,m), 2. 98 (3H,

s),3.00(3H,s),4.11-4.18(1H,m),6.44-6.48 (1H, m),7

282 | 7 |.11-7.12(1H,m},7.39-7.56(1H,m),7.70~7.73(1H,m},
: 8. 31(1H s),8.37-8.38(1H,m),10.16-10.18¢(1H, m), 11
6 (1H,brs) .MS:382.3 (M+H) +.

1H—NMR(4OOMHZ,d6—DM$O)6:1.48—1.54(2H,m),1.61—l.
65(2H,m),1.68-1.74(2H,m),1.82-1.93(4H,m),2.08-2
.12(1H,m),2.29-2.33(2H,m),3.56-3.63(4H, m), 3.68-
3.70(4H,m),4.20-4.24(1H,m),4.52(1H,s),6.5%(1H,d
,J=3.6Hz),7.29(1H,d, J=3.6Hz),8.64(1H,s)}),8.84(1H
,d,J=7.8Hz),11.89(1H,brs) .M5:487 (M+Na) +

283 7o

1H-NMR (400MHz, d6-DMS0)5:1.47-1.53 (2H,m) , 1.62-1.
65(2H,m),1.68-1.73(2H,m),1.81-1.92 (4H,m},2.08-2
.12(1H,m),2.28-2.33(2H,m),2.68-2.72(2H,m),2.75-
284 | 7 |2.79(2H,m),3.40-3.43(2H,m),3.59-3.62(2H,m),4.19
-4.,22(1H,m),4.51(1H,brs),6.57-6.60(1H,m),7.27-7
.29(1H,m),8.64 (1H,s),8.83-8.86(1H,m),11.89(1H,b
rs) .MS:464 (M+H) +

1H-NMR (400MHz,d6-DMS0)$:1.48-1.54 (2H,m), 1.63-1.
65(2H,m),1.69~-1.74(2H,m),1.82-1.92(4H, m},2.09-2
.12(1H,m),2.30-2.33(2H,m),2.86(3H,s),4.22-4.25(
1H,m),4.55(1H,brs), 6.57(1H,d,J=3.6Hz),7.27(1H,d
,J=3.6Hz),7.71-7.74(1H,m),8.78(1H,s),9.38 (1K, brx

285 7

s),11.68(1H,brs) .MS5:409 (M+H) +
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07(3H,m, 2. 16-2.30(4H, m, 2. 35-2.43(2H,n), 2. 69-2 384 22
.73(2H, M, 3. 28(3H, $), 4. 39(2H, $), 4. 59(1H, $), 6. 31
- 6. 35( 1H, Mvohodhdcdhb t , 3=3. OHz) , 7. 90( 1H, $) , 10. 77 PCT/JP2006/326327
(1H br), 11.56(1H, $) . M5: 406( MtH) + 385 22 MS: 340( MtH) + 386 22
MB: 340( M+H) +  1H NVR(400MHz, d6- DVBO) 5: 1. 48- 1.'53(4H, n), 1. 58- 1.
64(2H,n, 1. 70-1. 75(2H, n), 1. 93-1..96(1H m), 2. 05- 2 .
.11(2H, m, 2. 16-2. 20(2H, ), 3. 06- 3. 08(2H, M) , 4. 27- 387 22
4.30(1H,nfab1ﬂ174( S, ), 6. 52-6, 54(1H. m) . 7. 26
-7.28(1H, M 1Re8B. 1H ), 8.29-8.31(1H, ), 8.6
3(1H, $), 90‘*’3‘9 oB% 11 rcﬁ 11. 86( 1H, brs). M5.409( M+ . H) + -
1H NVR( 400MHz, |d6- E»Eiwdﬁmk(amoﬂﬂa568kbm§oﬂaAW'ﬂa 1.51(2H,m),1.61-1.
49(2H, m , 1. 75-|1. 80(|4 @h»%)$5 2709( 55 (mM ., 1682 -1.87(2H,m), 1.93-1
. 19(2H, m| 3. 01- 3. 0»(%M, thy 33- 6842(2£kﬁﬂxﬁ 6&323&83%22H m),4.19-
6-63(1H1”)2$6%7 7. 4%(%é é) 14- 8164 15L M. db 3%, d, J=3.6Hz),7.28 (1
H;d,J=3.6Hz),8.17-8. 21(2H m),8.64(1H,s),8.88(1H
,d, J=7.5Hz),11.88 (1H,brs) .MS:395 (M+H) +
1H-NMR (400MHz, d6-DMS0) 5:1.48-1.53(2H,m),1.63-1.
80 (8H,m),1.82-1.99(6H,m),2.09-2.12(1H,m),2.17(3
| 2g7 | 7. |HrS),2.30-2.33(2H,m},2.76- 2.81(2H,m},3.73-3.79(
1H,m),4.22-4.25(1H, m), 4.53(1H,s),6.56-6.57 (1H, m
' _ ),7.25-7.27(1H,m),7.74-7.76 (1H,m), 8.80(1H,s), 9
‘ 33—9.36(1H,m),11.68(1H,brs).MSE492(M+H)+
1H-NMR (400MHz, d6-DMS0) 5:1.49-1.55(2H,m),1.63-1,
66(2H,m),1.69-1.75(2H,m),1.82-1.93(4H,m),2.09-2
.12(1H,m),2.30-2.33(2H4,m), 3.67-3.73(6H,m), 3.83-
3.86(2H,m),4.22-4.26(1H,m),4.52(1H,s),6.55-6.57
(1H,m),7.24-7.26(1H,m),7.70-7.73 (1H,m), 8.72(1H,
5),11.68({(1H,brs} . .MS:465(M+H)+ ‘
| ITH-NMR (400MHz,d6-DMS0) 5:1.49-1. 54(2H,m)}1.63—1.
65(2H,m),1.69-1.75(2H,m),1.82-1.93(4H,m),2.09-2
.12(1H,m),2.30-2.33(2H,m),3.10(3H,s),3.25(3H, s)
,4.22-4.26(1H,m),4.52(1H,s),6.55-6.57(1H,m), 7.2
4-7.26(1H,m),7.71-7.73(1H,m),8.72(1H,s),11.67 (1
H,brs) .MS:423 (M+H) + ' .
1H-NMR (400MHz, d6-DMS0}&:1.41-1.42(9H, m),1.48-1.
57(4H,m),1.63-1.74(4H, m),1.78-1.92(6H,m),2.09-2
.12(1H,m),2.30-2.32(2H;m),2.79-2.90(1H,m), 3.33~ -
290 | 7 |3.39(2H,m),3.93-4.02(2H,m),4.22-4.26(1H,m),4.53
(1H,s),6.56-6.58(1H,m),7.25-7.27(1H,m),7.73-7.7
6(1H,m),8.79(1H,s},9.37-9.40(1H,m),11.68(1H,brs
) .MS:578 (M+H) +
1H~NMR (400MHz, d6-DMSO)&:1.48-1.54 (2H, m),1.63-1.
65(2H,m),1.69-1.74(2H,m),1.82-2.00(6H,m),2.09-2
.12 (1H,m),2.30-2.33(2H,m),3.33-3.62(2H,m), 3.79-
291 | 7 |4.01(2H,m),4.22-4.25(1H,m),4.54,4.55(1H,m),4.72"
-4,73(1H,m),5.00-5.01,5.55-5.56 (1H,m) ,6.55-6.57
(1H,m),7.25-7.26(1H,m),7.71-7.74(1H,m),8.73,8.7
4(1H,s),11.72(1H, m) .MS:477 (M+H) + ‘

288 7

289 7
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-8.20(1H,m,8.63(1H, $),8.92-8.95(1H, M, 11.87(1H , brs). Ms: 409( M+H) +
Tabl e 72(contd.) Ex Ref -Ex Data

1H NVR( 400WblzowetfrIOMB0) 6: 1. 41-1. 46(2H, m, 1. 69-1. PCT/IP2006/326327
79(4H,m, 1. 96-2.08(3H, M, 2.31-2.37(2H, M, 2. 67-2 389 22

.70(2H, M, 4. 48(1H, %), 4.57(1H, $), 6. 3(1H, d, J=3. 4H
2),7.45-7.45(1H, m), 7. 89(1H $), 10. 75( 1H, $) 11.57  (1H $). M5: 325( M+H) +
1H NVR(400MHz, d6- DVBO) 6: 1. 44-1. 49(2H, m), 1. 63- 1.
79(4H,n),Ta@Zel?Q&@ﬁhtd)lZ.14-2.34(3H,n),2.78-2 390 22
. 81(1H, m AT 37 {EH . 4- 39(IH $),6.33-6. 35(1H m
, 6. 55(1H, H)E#. 435@- Patia=2. 9Hz) 7 8-9(1H, $), 10. 75

(1H, $), 11-56¢(HH3 riﬂﬂr'n'-
1H—NNR(403N+E,d6-6w 3§§HDM 0} 8: % %5 é%# ,m),1.67-1.
11(8H,n),2.44-2.59( ﬂgég % gd Hym),2.23-2
J=1. 4Hz 3| 3kp) 7343 HE H8§g % 3. 17 1H,s),4.33-4.
.74(1H $) | 11. 5p(1H, B H,m 1=7.20(18,m),7.74-1
1H-NNR(40)N+E,d6-Dw503B(hH4@4§ §ﬂqi§HSh)943§79441<1H ;m),11.72 (18, b
s).M5:409 (M+H) +
The NMR (400MAz, d6-DMS0) 57 1.49-2. 31 (13H,m) , 3.28 (3
_ 'H,s),3.47-3.52(4H,m),4.22-4. 23(1H,m),4.52(1H,br
1203 | 7 |s),6.55-6.57 (1H,m), 7.25-7.26 (1H,m), 7.71-7.73 (1H
. ,m),B8.78(1H,s),9.42(1H,brs),11.66(1H,brs) .M5:45
3 (M+H) + -
1H-NMR (400MHz, d6-DMS0) 8: 1. 08 (3H,d, J=6.0Hz),1.49
~2.32(13H,m),3.16-3.27(2H,m),3.84-3.86 (1H,m), 4
23-4.24(lH,m),4.52(1H,s),4.82L1H,d,J=4.8Hz);6.5
5-6.57 (1H,m),7.25-7.27 (1H,m),7.72~7.74 (1H,m) , 8.
78 (1H,s),9.26-9.27 (1H,m), 11.66 (1H,brs) . .MS: 453 (
M+H) +
TH-NMR (400MHz, d6-DNMSO) &: L. 02-2.31 (18H,m) , 3.20-3
.24(4H,m),3.83-3. 84(2H m),4 23-4.24{1H,m),4.52¢
295 7 |1H,brs),6.56-6.57(1H,m),7.24-7.26(1H,m), 7. 12-7.
74(1H,m),8.78(1H,s),9.45—9.46(1H,m),11.66(1H,br
s).MS:493 (M+H) + ' ’ _

294 7

296

'8 |MS:439(M+H)+
297 8 MS: 453 (M+H) +
298 8 MS:453 (M+H) +
299 8 MS:466 (M+H) +
300. 8 MS:452 (M+H)} +
301 8 MS:463 (M+H) +
302 8 MS:479 (M+H) +
303 | .8 MS: 488 (M+H) +
304 8 MS:460 (M+H) +
305 8 MS:465(M+H) +
306 8 MS:479 (M+H) +
307 8 MS:506 (M+H) +
308 8 MS:506 (M+H) +
309 8 MS:478 (M+H) +
310 8 MS:477 {M+H) +
311 8 MS:493 (M+H) +
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392 23 .61(2H, M, 3.29-3.36(1H ), 7. 42-7. 46( 1H, m), 7. 90(
H,$),10.75-10.77(1H,n),11.56(1H,$).NB:BZS(N%FD 4
1H NVR( 400Wez20e/87BMB0) 5: 1. 54- 1. 68( 12H, m),
.91(3H M), 3. 71(2H, $), 6. 65( 1H, dd, J=1. 8HZ, 3. 5%&)
7.39(1H t, J=3. 1Hz), 7. 91( 1H, $), 10. 86( 1H, $) , 11. 52
1H NVR( 400MHz, d6- DVBO) 6: 1. 51- 1. 59( 2H, nj , 2. 03- 2
14(5H, m), 2. 33-2.52(4H, m), 2. 63- 2. 68(2H, m), 3A0(1 394 23
H $), 4. 76(Toile, J23cokied; 6. 64- 6. 65( 1H, n), 7. 47( 1H

.86-1 393 23 PCT/JP2006/326327

" (1H, $). M5 323(MHH) +

,t,J=3. 1HE), 7. PRLE ,$),10.718(1H $), IT.6I(1H s. M S 325(WFH) +
1H- NVR( 40QNFEE, HGDMSBIE2 1. 56- 1. 79(5H, ), 2. 31-2. 395 23
55(9H,n),4."§(LH 0 | TPl - Ao tH T I=31IH
2), 7. 01( 18R o Lraf T RS ME325 M H)+
TH NVR( 40082 He SO S22 @t dep oy oy Ty 20 g
84(4H, m, L.289.p 8o( ToMA3 o5 1H my 2.39-2 396 23
. 45(2H, m) | 3120l 2834 M54 483 MHHIP3L &) 4 42(1H 5)
, 6. 35-6. 38306, m 87. MF1396 (MR M HZ) . 7. 90(1H, $)
. 317 8 MS:508 (M+H) + '
318 8 |MS:541 (M+H)+
319 | 8 |MS:546(M+H)+
320 8 MS:434 (M+H) +
1321 8 {MS:499(M+H)+
322 | 8 [ MS:423 (M+H)+
323 8 MS:352 (M+H) +
324 8 MS:452 (M+H) +
325 8 - |MS:467(M+H)+
326 | 8 |MS:483(M+H)+
327 | 8 |MS:475(M+H)+
328 | .8 |MS:486(M+H)+
329 8 |MS:486(M+H)+
330 8 MS:486 {M+H) +
331 | 8 [MS:492 (M+H)+
332 | 8 |MS:493(M+H)+
333 | 8 |MS:506(M+H)+
334 | 8 | MS:509 (M+H)+
335 8 MS:477 (M+H) +
336 | .8 MS:556 (M+H) + !
337 | 8 |MS:513(M+H)+ -
338 | 8 |MS:527(M+H)+
339 8 MS:508 (M+H) +
340 8 MS:479 (M+H) +
341 | 8 |MS:504 (M+H)+
342 g MS:449 (M+H) +
lH—NMR(4OOMHz,d6—DMSO)6:1.92—2.32(8H,m),2.49K3H
3g3| g |/5)r3-58-4.57(5H,m),6.76-6.77 (1H,m),7.39-7.40(1
m),8.69 (1H,5),8.79-9.05 (3H,m), 12.20 (1H,bxs) .M
s 325 (M+H) +
3441 10 |MS:542 (M+H)+
1H-NMR (400MHz, d6~DMSO) 8:1.43-2.39(9H,m),2.79(6H |
345 | 10 s),2.81(2H,m),3.57 (24, m),3.99(14,m),4.21(1H, m)
;4.40(1H,s),6.59(1H,m),7.27(1H,m),8.64 (1H,s), 8.
76 (1H,m),8.90(1H,m),11.89 (1H,s) .MS:571 (M+Na) +
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10. 76( 1H, $), 11. 57(1H, $) . M5: 338( MrH) +

1H NVR( 400MHz, d6- DVBO) (51. 43-1.50(2H, n) , 1. 74- 1.

77(2H, M), IWOILWBBERH, ) , 2. 02- 2. 15(3H, n), 2. 72-2 397 23 PCTIP2006/326327
.3N2HJﬁ,2754&7%2HJﬁ,&]9($i5L4HHK1MS) ' '

, 6. 34(1H, dd, J=1. 7Hz, 3. 6Hz) , 7. 44(1H, t, J=3. OHz) ,

'90(1H, $), 10. 77(1H, $), 11. 56( 1H, $) . MB: 339( M+H)+ Tabl e 72(contd.) Ex
Ref -Ex Data 1I—|—NI\/R(400I\/HZ d6- DVS0) 6: 1. 53-1. 60(2H, m) , 1. 85- 1.
92(2H, m) , TabIe2709¢artdy) 2. 18- 2. 26(2H, m , 2. 38-2 398 23
.45(2H, m) [2765F Be £(2H, M, 3. 64(3H, %) , 4. 54(1H, $)

, 6. 30-6. 3L(EH, M. g4 mtﬁﬂ J=3.0Hz) -, 7. 90( 1H, $)

NS i o e —
1. 93(6H, B4z, P2, %{% %J?an‘) 4] 47(2H, rr) 2.7 399 23

1-275(2 ||’ ;'3(2
y 3H t,J=7.1H 4
s Sl W gg ffg o maanm 2o |
z 1 . h H —O. f
( 12 (1 ,m y( %9'4 09 -4 ,15(1H, m), 4.

348 | 13 30(2H,q,J =7.1Hz),4.58(1H,s),;6.49-9.53(1H,m), 7.1
'0(2H,brs),7.17-7.21(1H,m),8.90(1H,s),9.33(1H,d,
J=7.8Hz),11.72(1H,brs) .M5:442 (M+H).+
1H-NMR (400MHz, d6-DMS0) 8:1.43(9H,s) ,1.71-1.85(2H
,m),1.80(3H,s),1.90-2.09(4H,m),2.17-2.32(2H,m),.
349 | 13 {4.08-4.17(2H,m),4.38-4.46(1H,m),6.45(2H,brs), 6.
: 50-6.56(1H,m),7.12-7.17(1H,m),8.77 (1H, s),9.51(1
H,d,J=7.6Hz),11.64 (1H,s) .M5:443 (M+H) + )
1H-NMR (400MHz, d6-DMS0O) 5:1.47-1.55(2H,m) ,1.79-1.
82 (2H,m),1.86-1.99(5H,m),2.02-3.15(4H,m),4.09(2
H,d,J=5.5Hz),4.17-4.23(1H,m),6.44-6.47 (1H,m), 7.
00(1H,br),;7.11-7.14(1H,m),7.78 (1H,br),8.28(1H, t
,J=5.4Hz),8.38(1H,s),10.18(1H,d,J=8.2Hz),11.46(
1H 3) .MS:393(M+H) +
1H-NMR (400MHz, d6-DMSO}5:1.71-2. 03(11H m),2.13-2
: .17.(2H,m),4.06 (2H,d, J=5.5Hz),4.12-4.16(1H,m), 6.
351 | 14 |43-6.46(1H,m),6.99(1H,br),7.11-7.15{(1H,m},7.77¢(
: 1H,br),8.21(1H,d, J=5.5Hz),8.37(1H,s),10.18 (1H,d
y,11.46(1H,s) .MS:393 (M+H) +
1H-NMR (400MHz, d6-DMS0) 5:1.37-1.39(9H,m},1.43-1.
48 (2H,m),1.68-2.03(8H,m),2.05-2.19(3H,m},4.04-4"
352 | 14 |.17(1H,m),6.36-6.56(2H,m),6.87=-7.16(2H,m);, 7.76(
1H,br),8.36-8.38(1H,m},10.11-10.15(1H, m),11.44(
1H,m) .MS:426 (M+H) +
1H-NMR (400MHz, d6-DMSQ) 5:1.14-2.21(13H,m),4.02-4
.04(1H,m),4.36(2H,brs),4.48(1H,s),6.43-6.33(1H,
m),7.12-7.13{(1H,m),8.28(1H,s),9.48(1H,s),9.67(1
H,d,J=8.0Hz),11.42 (1H,brs) .M$:342 (M+H) +
354 | 14 |MS:366(M+H)+ ' :
355 | 14 |MS:418 (M+H)+

.,
"_;

350 | 14

353 | 14
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.57(1H, $) . M5: 438( M+H) +
1H NVR(400MHz, d6- DMS0) 6: 1. 2(3H,t, J=7. 1Hz), 1. 50-
1. 58( 2H, m) wb BeyabsA8( 2H, m) , 1. 95-2. 03(3H, m) , 2. 18 PCT/IP2006/326327
-2.26(2H,m, 2.38-2.46(2H,m, 2. 63-2. 70(2H, m, 3. 8 400 23
(2H, d, J=5.8Hz), 4. 09(2H, q, J=7. 1Hz), 4. 55(1H, $)., 6.
36-6.38(1H, M, 7.45(1H,t,J=3.0Hz), 7.90(1H, $), 8.0
7(1Ht,J=6.1Hz), 10. 78(1H, $), 11. 58( 1H, $) . M5: 438( M+H) +
1H—NNR(40@NHng62EﬁEﬂﬁ5 1.67-1. 73(2H n) 1.78-1. , .
82(2H, m, T—84-I_g¢ (2H ™27 00-2-10(3H, M, 2:37-2 40T 23
.44(2H, m | =68 2([2H',a‘r) 4 48(1H, $), 6. 34- 6. 35(

1H, ,6.7“’4” 9 1 F—A4L _L”’L,uﬂnll..\’
7.98% 1H $ 38 17 M"I—MS w@é‘h/’ 3 _MB352¢ luu_u(J_

oo vty

1H NI\/R(401§/l59 | dhmﬁ 4481(1“1th)+ RR(?I—I m..1. 811
85(2H, m, [L. 93-2. 00( -rﬂMRM:QQMﬁzzQ(SzPMﬁ?)Q 13845224@2(8213m)r3 70 (3H
. 45(2H, m El- 2, £6(:2H,1rf)- 04.(38¢ b, $) 58( 88, ) 3545 (1H,m), 7.15 (1H,m)
1H,r’r),6..80?i 4. L&(:ﬂm (BH, B)48( AH(LHJ=B. DHAL (1H,s), 11.51(1H,s) .
7.90(1H, $), 10. 76(1Hm 3BT.(M6ELH, $) . M5 352(-M+H) +

359 | 14 |MS:355(MtH)+, 353 (M-H) -
1H-NMR (400MHz, d6-DMS0) 5:1.09-2.23(16H,m) ,3.28(2
H,m),4.48(1H,s),4.96(1H,m},8.05(1H,s),8.31(1H, m

;360 14 ),8.40(1H,s),9.73(1H,m),12.73(1H, s) .MS:356 (M+H)
+ ' N .
1H-NMR (400MHz, d6-DMS0) &:1.22-2.34 (13H,m),4.29(2
361 | 14 H,m),4.51(1H,s),5.01 (14, m),8.08(1H,s),8.43(1H,s

1,8.99{1H, m),9.65(1H,m},12.86(1H,s) .MS:367 (M+H)
: + . )
362 14 | MS:377(M-H) -
363 15 |MS:408 (M+Na)+, 384 (M- H)- :
1H-NMR (400MHz, d6~DMSO) 8:0.80-2. 84(13H mj,d. 60 4
.69({1H,m),7.43-7.47{(14H,m),7.90-7.92(1H,m),8.91-
}18.894(1H,m),10.78-10.85(1H,m),11.55-11.65(1H, m).
MS:402 {M+H)+
1H-NMR (400MHz, d6-DMSO)5:1.90-1.97(4H, m},2.03-2.
12(5H,m},2.62-2.67(2H,m),2.74-2.79(2H, m),4.54 (1
H,s),6.34-6.35(1H,m),7.45({1H,t,J=3.1Hz),7.91(1H
;5),10.86(1H,s),11.61(1lH,s),M5:334 (M+H)+
1H-NMR (400MHz, d6-DMS0C) 6:1.46-1.83(10H, m) ,2.07(1
H,brs),2.29(2H,brs),4.57(1H,s),4.67-4.77(1H,m),
5.95-6.02(1H,m),8.245(1H,s), 8. 249{1H s),13.1({1H
,brs}.MS:i332 (M+Na}+

364 le

365 | le-

366 | 17

1H-NMR (400MHz, d6-DMSO)&:1.52-1.61(2H, m}), 1. 72 1.

92(3H,m),1.99-2.13(4H,m},2.22-2.41(3H,m),2.64-2
367 18 | .74{(2H,m),2.80-2.93(2H,m),3.26~3.38(2H,m),4.57-
4.64(1H,m),6.52-6.59(1H,m),7.58-7.63(1H,m),7.82
-7.91(2H,m},7.96.MS5:395 (M+H) +

1H-NMR (400MHz, d6~DMS0O) 5:1.50-1.59(2H,m),1.72-1.
99 (6H,m),2.05-2,17{2H,m),2.24-2.36(2H,m) ,4.21-4
.30(1H,m),6.52-6.66(1H,m),7.31-7.39 (1R, m),7.62(
1H,br),7.70-7.71(1H,m),8.00-8.39(4H, m} ,8.53-8.5
6(1H,m),9.10(1H,s),11.08{(1H,br),12.44(1H,br}), 14
.38 (1H,br) .MS:326 (M+H) + :

"368 | 18
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1H NVR(400MHz, d6- DMS0) 5: 1. 35- 1. 40(9H, m, 1. 45- 2.

13(7H, M, 2. 25-2. 40(411, m, 2. 64-2. 77(2H, m) , 4. 41- 4 403 23

. 49(1H, m) , wo26e #7934 ( 1H, M), 6: 39-6. 58(1H, m), 7. 42 PCT/JP2006/326327
-7.47(1IH, m, 7. 89(1H, $), 10. 75-10. 76( 1H, m, 11. 54-
11.59(1H, m . Ms: 424( MtH) + Table 72(contd.) Lx Ref -Ex Data

1H NVR( 400MHz, d6- DVS0) 6: 1. 57- 1. 63(2H, m), 1. 74- 1. ’ :
85(4H, m, 1. 95-2.02(2H m ,-2. 21-2.26(1H,n), 2. 42-2 404 23

. 48( 2H, m) ,T218%( 2B,(tpdtd. DHz) , 2. 79-2. 83(2H, M), 3.

S55(2H,t, J§6- OFFR 4. P4(TIH §),6.38-6. 40(1H m, 7. 4 .-
6(1H,t, J=38.BHz), £ 9o¢atd $), 10. 83(1H, $), 11.65(1H  ,$). Ms: 378( M+H) +

1H NVR( 40\)?%, .:61\%“% 6 mﬁ,ﬁ_m’ﬁz(zﬁ M, 1. 75-1.

1.2/ | I WY S - U B — S . W Y . W -

81(2H,W), .u; -0 (‘ﬂiy'ﬂfﬂﬁ$uﬁ' lgsh,ny, —31=2 4UD ae

C37(2H, m |12 oC QL.ﬁ;1n
65(2H, t, J¥6. OH) , 4. SE{ Y %$JQQWﬂ§ ) 1757 (18, m), 1,711
9 1% %

t,J=3.0Hz), 7. OL( 1H, B9 @ﬁ%@g(ﬂHaﬁ 11 p0g ~2.02(2H,m),2.06-2
20(4H m),2.33-2.46( H m),4 38-4,42(1H,m),6.60-

6.62,6.73- 6_75(1H,m) 7.41-7.45(1H,m).,8.11~-8.29{
_3H;m),8.44,8.56(1H,brs),8.80(1H,s),9.31-9.34,9.
45-9.50(1H,m),12.45(1H,brs) .MS:394 (M-3HC1l+H) +"

. - { 1H-NMR {400MHz, d6-DMS0) 5:1.52~1.57 (2H,m) ,1.65-1.

. 75(4H,m),1.84-1.92(6H,m),1.97-2.02(2H,m),2.10-2
.14 (1H,m),2.32-2.36(2H,m),2.99-3.09(2H,m}, 3.30-
372 | 18 |3.36(2H,m),4.09-4.16(1H,m),4.32-4.35(1H,m),6.72
-6.75(1H,m),7.40-7.42(1H,m),8.29-8.41(1H,m), 8.5
6-8.65(1H,m),8.74-8.79(1H,m),8.82(1H,s),9.66-9.
68 (1H,m),12.37 (1H,brs) .MS: 478 (M2HC1+H) +

1H-NMR (400MHz, d6-DMS0) 5:1.93-2.24 (6H, m) ,2-46-2.

o 61(2H,m),3.95-4.09(2H,m),4.42-4.54(1H,m),6.68-6
373 | 18 | .76(1H,m),7.34-7.41(1H,m),7.78 (1H,brs),8.51 (1H,
brs),8.63(1H,s),9.11-9.51(2H,m),11.25(1H,d, J=7.
| 3Hz),12.69(1H,s),14.76(1H,br) .MS:286 (M+H-2HC1) +

1H-NMR { 400MHz, d6-DMSQ) 5:2.02-2.20(4H,m) ,2.24-2.
36(2H,m),2.43-2.61(2H,m},2.47(3H, s},4.01-4.11¢(2
H,m),4.53-4.62(1H,m),6.67-6.73{(1H,m),7.37-7.42(
14,m),8.74 (1H,s),9.00-8.10(1H,m),9.18-9.29 (1H,m
),9.45(1H,d,J=7.6Hz},12.34 (1H,brs) .M5:325 (M+H-2
HCly+ '

374 18

1H-NMR (400MHz, d6-DMS0O) §:1..34-2.15(15H, m) ,4.02~-4
.11(1H,m), 6.43(1H,d,J=2.9Hz), 6.56 (1H,d, J=2. 9Hz)
,7.11-7.12(1H,m),7.63-7.65(1H,m),8.37 (1H, s}, 10.
11(1H,d,J=8.0Hz),11.43(1H,brs) .M$:326 (M+H) +.

375 | 18

1H-NMR (400MHz, d6-DM30)&:1.38-2.08{15H,m),4.09~4
.11(1H,m), 6.39(1H,d,J=3.5Hz),6.56(1H,d, J=3.5Hz)
,7.11—7.12(1H,m),7.64—7.65(1H,m),8.35(1H,5),10;
09(1H,d,J=8.2Hz),11.44 (1H,brs) .MS: 326 {M+H) +.

376 | 18

1H-NMR {400MHz, d6-DMS0) &:1.15-2.51(15H,m) ,4.28-4
.33{(14,m),6.53-6.59(1H, m),6.75-6.79(1H,m),7.32-
7.34(1H,m),8.06-8.12(3H,m),8.24-8.25(1H,m),12.0
9-12.14 (1H,m) .MS:308 {M+H) +

377 | 18
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S:378(M+H) +  1H NVR(400MHz, d6- DVBO) 0: 1. 58- 1. 67(
11(1H, m, 2. 30- 2. 59(6H, M), 2. 66- 2. 78(4H, m) , 4. 68( 1
H $), 6. 34- %036¢7liay , 7. 44(1H, t, J=3. 1Hz), 7. 90( 1H
,$),10.°79(1H, $), 11. 58( 1H, $) . M5: 387, 389( M+H) +

2H, M), 2. 06-2. 406 23

PCT/IP2006/326327

1H—NNR(4OON+E d6- DMSO0) : 1. 59-1. 69(2H m, 2.07-2. 407 23 .

14(1H, ), 2.36-2. 47(6H, ), 2. 65-2. 72(2H, n) , 2. 86- 2
L92(2H, M), 4. 98(1H, $), 7. 99( 1H, $) , 8. 35( 1H, $) , 10. 9
8(1H, $), 132001 R2$FoVEd 388, 390( MrH) +

lH—NI\/R(4OJIVHZ,d(Re 0)5: L. I7-2, 47(9H, m , 2. 93-3. 408 23
00(1H, m, 4.B6-% _ﬁg(lwama 6.54- 6. 57(1H m),7.42-7
L44(1H, m %88 0 A g.b) 58t brs— ) VB-269( MrH)—
1H NNR( 40B6VHZ -
42(1H, m), B 05-B. 17(11 7 S0y S5ty gt - 2L (20, m) , 1.63 (1H
. 55(11f. ), 6. OL( 1H, )52 )20 #8724 g %’;ﬂ??gb 84T % }?89(4“ /m),2.09 (1H,b
1 10. 77( 1H brs) | 1 56’(51)H30 %) 1 erg H-4: I w4 56110, m), 4.7
1H NVR( 40pMHz, 16- DMSO) 20 I5B(- 8Hzd, =57 oH3)t 1T 6Hz) , 6.50-6. 52 (1H
(3H,$), 1. BO(3H $), 1. 88-.2. Gg(ﬁHlﬁj(lanzgrQ.@; (YH,s)41® .29 (1H,d, J=8.0
m,4.81-4, 92(1H m , [ 204-16. .FI((2H, by 57 . U3: FIANHH +
,m, 7.92(LH, $)| 10. IP(H-HIMR (0OMEz6461BMBOE) : MBI B-2.19 (13H,m) ,4.21-4
S - | .23(1H,m),4.51(1H,s),4.74-4.76(2H,d, J=6.0Hz) , 4
, 380 | 19 |[83(1H,t,J=6.9Hz),6.46-6.48(1H,m),7.17-7.19(1H, m
' },8.47(1H,s),10.46(1H,d,J=8.0Hz),11.74 (1H, s)
.MS:342 (M+H) +
1H-NMR (400MHz, d6-DMSO0) &: 1. 23-2. 32(13H,m), 3.00-3
.07(2H,m),4.21(1H,brs),4.43(1H,brs),4.75(2H, brs
381 | 19 |),6.46-6.49(1H,m),6.55(1H,s),7.16~7.17(1H,m), 8
46(1H,s),10.54 (1H,d, J=8.0Hz),11.75(1H,brs) .MS:3
56 (M+H) + :
382 | 22 |MS:391 (M+H)+ »
, 1H-NMR (400MHz, d6-DMS0) 5: 1. 77-1.87(2H,m),1.92-2.
08(6H m),2.10-2.15(1H, m),2.65-2.73(4H,m),3.21(3
1383 ] 22 s),4.36{2H,s),4.51(1H,s),6.35-6.38(1H,m), 7.45
- (lH t,J=2.9Hz),7.91(1H,s),10.84 (1H, s),ll 60 (1H,
5).MS:405(M+H) +
1H-NMR (400MHz, d6.DM8015.1.59~1.67(2H,m),1.82~2.
07 (3H,m),2.16-2.30(4H,m),2.35-2.43(2H,m) ,2.69-2
384 |22 |.73(2H,m),3.28(3H,s),4.39(2H,s),4.59(1H,s),6.31
~6.35(1H,m),7.43(1H,t,J=3:0Hz),7.90 (1H, s),lO 77
(1H,br),11.56 (1K, s) .MS:406 (M+H) +
385 | 22 |MS:340 (M+H) + .
386 | 22 |MS:340.(M+H)+
1H-NMR (400MHz, d6-DMS0O) 3:1.48-1.53(4H,m), 1.58-1.
64 (2H,m),1.70-1.75(2H, m),1.93-1.96(1H,m),2.05-2
.11(2H,m),2.16-2.20(2H,m),3.06-3.08 (2H,m) ,4.27-
387 | 22 |4.30(1H,m),4.41-4.45(1H,m),6.52~6.54 (1H,m), 7.26
~7.28(1H,m),8.11-8.12(1H,m),8.29-8.31(1H, m), 8.6
3(1H,s),9.03-9.06(1H,m),11.86(1H,brs) .MS:409 (M+
H) + .
1H-NMR (400MHz , d6~-DMS0) 8:1.31-1.35(2H,m), 1.47~1.
49(2H,m),1.75-1.80(2H,m),1.85-2.00({5H4,m),2.16-2
388 | 22 |-19(2H,m),3.01-3.03(2H,m),4.33-4.41(2H,m), 6.61-
6.63(1H,m),7.27-7.28 (1H,m),8.14-8.16(1H,m),8.19
-8.20(1H,m),8.63(1H,s),B.92-8.95(1H,m),11.87 (1H
,brs) .M5:409 (M+H) + )
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11(M+H) + Table 72(contd.) Ex Ref -Ex Data
1H NVR(400MHz, d6- DMS0) 45: 0. 78(3H, $), 0. 91(3H, $), 1
. 14(3H, $) , w020070733¢ 1H, m) , 1. 63- 1. 73(1H, m, 1. 80- PCT/JP2006/326327
1.88(2H, m,1.97-2.11(2H m, 2. 75(1H, dd, J=5. 3, 12. 411 23
5Hz), 4. 80( 1H, ddd, J=2. 4, 5. 3, 12. OHz) , 6. 45( 1H, dd, J
=1.7,3.6Hz),7.40-7.43(1H, m, 7. 91(1H, $), 10'89(1H
brs) 11.58( 1H, brs). Ms: 311( M+H) +
1H NI\/R(4O(IMH2'LEdG2[DNS®}l5 N.15-3.14(13H, m, 4. 41 4

60( 1H, m) [6. 35F Ge@O(IH, M), 7. 43- 7. 47(1H, m), 7. 90- 412 23 .
7.92(1H nj, 89, BOE L0} @ﬁ?q}in) 11.62(1H brs). Ms: 3 27(MrH) + 413 24

VS: 330( M+H+—T-1F Ohfsd; 451 2h 0% Jrd A ha), 1166-1.

3(2H'%), 1, 72(2H’d’3%w@%€2§ g jﬁlﬁ) 152312 .37 (2H,m), 2.67-2
- 389l 22 |.70(28,m),4.48(1H,s),4.57(1H,s), 6.3 (1H,d,J=3.4H

z),7.45-7.45 (1H,m), 7.89 (1, 5),10.75 (1H,s) , 11.57

(1H,s) .MS:325(M+H) +

1H-NMR (400MHz, d6~-DMSQ) 8:1.44-1,49(2H, m},1.63-1.

79(4H,m),1.92-1.98(2H,m),2.14-2.34(3H,m),2.78-2

|1 390 | 22 '.81(1H,m),4.37(1H,s),4.39(1H,s),6.33-6.35(1H,m}

. . -1,6.55(1H,s),7.43(1H,t,J=2.9Hz),7.89(1H,s),10.75
. (1H,s),11.56(1H,s) .MS:325 (M+H) +

1H-NMR (400MHz, d6-DMS0) 5:1.57-1.63(2H,m) ,1.75-2.
11 (8H, m),2.44-2.59 (4H,m), 4. 55(1H,s),6.34(1H,dd,
J=1.4Hz,3.3Hz),7.43(1H,t,J=2.9Hz),7.89(1H,s),10
.74(1H,s),11.56(1H,s).MS:309 (M+H) + ‘

391 23

1H-NMR (400MHz, d6-DMS0) 5:1.42-3.57(13H,m) ,4.37-4
.61(2H,m),3.29-3.36(1H,m),7.42-7.46(1H,m),7.90(
1H,s),10.75-10.77(1H,m),11.56 (1H,s) .MS:325 (M+H)
+

392 | 23

1H~NMR (400MHz, d6-DMSO) 5:1.54-1.68(12H,m),1.86-1
.91(3H,m),3.71(2H,s),6.65(1H,dd, J=1.8Hz,3.5Hz),
7.39(1H,t,J=3.1Hz),7.91(1H,s),10.86(1H,s),11.52
(1H,s) .MS: 323 (M+H) +
1H-NMR (400MHz, d6-DMSO)&:1.51-1.59(2H, m),2.03-2.
14 (5H,m), 2.33-2.52 (4H,m) ,2.63~2.68 (2H,m),3.90(1
394 | 23 |H,s),4.76(1H,d,J=3.1Hz),6.64-6.65(1H,m),7.47 (1H
- l,t,J=3. 1Hz),7.90(1H,s),10.7%(1H,s),11.61(1H,s.M
.S 325 (M+H) +

393 | 23

1H-NMR (400MHz, d6-DMS0O) d:1.56-1. 79{5H m),2.31-2.
55{(9H4,m),4.75(1H,s),6.61(1H,s}),7.48(1H,t,J=3.1H
z),7.91(1H,s),10.78(1H,s),11.61(1H,s) .MS:325 (M+
H) +

395 | 23

1H~-NMR (400MHz, d6-DMS0O) &:1.51-1.60(2H, m),1.71-1.
84 (4H,m),1.95-2.02(2H,m),2.20-2.25(1H,m},2.39-2
396 | 23 |.45(2H,m),2.79-2.84(2H,m),3.11(3H,s),4.42(1H,s)
,6.35—6.38(1H,m),7.44(1H,t,J=3.1H2),7.90(1H}s),
10.76(1H,s),11.57(1lH,s) .MS: 338 (M+H) +

1H-NMR (400MHz, d6-DMS0)}5:1.43-1.50 (2H, m) ,1.74-1.
7(2H,m),1.83-1.88(2H,m),2.02-2.15(3H,m),2.72-2
397 | 23 |.37(2H,m),2.75-2.79(2H,m),3.19(3H,s),4.50(1H,s)
,6.34 (1H,dd, J=1.7Hz,3.6Hz),7.44 (1H,t,J=3.0Hz),7

.90(1H,s),10.77(1H,S},ll.56(1H,s).MS:339(M+H)+
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414 24 ,1.99(1H $), 2. 39(2H, d, J=12. 3Hz), 2. 96(2H, $) , 4. 34
(1H, $),4.67(1H $), 7. 97(1H, $), 8. 31(1H, $), 10. 9( 1H
, $), 13. O( IwoRpuS7348( MrNa) + PCT/JP2006/326327
1H NVR(400MHz, d6- DVBO) 8: 1. 42(2H, d, J=12. 5Hz) , 1. 6
8(2H, $), 1. 72(2H, d, J=12. OHz) , 2. 00( 2H, d, J=12. OHz) 415 24
,2.08(1H, $), 2.39(2H, d, J=12. 5Hz), 2. 79(2H, $), 4. 49
(1H $), 4. 88(1H, $), 7. 97(1H, $), 8. 32(1H, $) " 10. 9( 1H
,brs), 13. GebHeb2) cdB:848( MrNa) +

1HNI\/R(400WHz_dTbR O 87.1. 38- 2. I8( 11TH 1y, 3- 33-3. 416 25
40(1H, m, B.BR ([ ) DR G2- 5. 05(1Hrn 7. 05(1H, br)

, 7. 82( 1H, b8 05t
9. 2Hz) . 11] 5( 1H, $)\1;%%ﬁ%ﬁ@h Eg}% §YT75571 .60 (28,m), 1.85-1.
1HNVR( 400 13)5% 18 2 26(2H,m),2.38-2
.MJJﬂM%z%§0%@ 6%%7 Pli7 )5 4-54 (1H, s)
3.20(2H, b s), 3| 57( 2H, %)30zr62§1é Hgm) =7 ’i?q& 3 OHZ) 7.90(1H,s),
-5.45(1H, hrs) 7 ?0-71QMW9HlHﬁ$ 71ﬁ955mﬂﬂdﬁ1FMB:BG7(M+H)+
7.8Hz), 7.B9(2H d, J-ﬂPEHﬂz@R(SOQM(Ide@)DBSQBQ'lHW(3H t,J=7.1Hz),1.68
J=8. 8Hz), B. 60([LH, $)|,113. 9K (BH, ) s ¥ . MB-20B] V)M, 2.37-2.47(2H,m) , 2.7
1HNNFK4OON§%9 61§§mxm42 D.SURHEH) { 328 ( Bizg , I=BBHz) , 4.06(2H,q,J=7.1
7 Hz),4.49(1H,s),6.34-6.36(1H,m),7.44 (1H,t,J=3.0H
. ' z),7.81(1H,t,J=5.8Hz},7.90(1H,s),10.75(1H,s), 11
.57 (1H,s5).MS:438 (M+H)} +
1H-NMR.{(400MHz, d6-DMSO)}&:1.2(3H,t,J=7.1Hz),1.50-
1.58(2H,m),1.84-1.88(2H,m},1.95-2.03(3H,m),2.18
-2.26(2H,m),2.38~2.46(2H,m),2.63-2.70(2H,m}, 3.8
400 | 23 | (2H,d,J=5.8Hz),4.09(2H,q,J=7.1Hz),4.55(1H, s), 6.
36-6.38(1H,m),7.45(1H,t, J=3.0Hz),7.90(1H,s),8.0
7(1H,t,J=6.1Hz),10.78(1H,s),11.58(1H,s).MS:438(
M+H) + _
1H-NMR (400MHz, d6-DMSO) 5:1.67-1.73{2H, m),1.78-1.
_ 82 (2H,m),1.84-1.91(2H,m),2.00-2.10(3H,m),2.37-2
401 | 23 |.44(2H,m),2.68-2.72(2H,m),4.48(1H,s),6.34-6.35(
: 1H,m),6.70(1H,s), 6.91(1H,s),7.44(1H,t,J=3.0Hz},
7.90(1H,s),10.75(1H,s),11.56 (1H, s) .MS:352 (M+H) +
1H-NMR (400MHz, d6~DMS0O)®:1.45-1.55(2H, m),1.81-1.
85(2H,m),1.93-2.00(3H,m),2.16~2.21(2H,m),2.38-2
402 | 23 |.45(2H,m},2.61-2.66(2H,m),4.53(1H,s),6.38-6.39(
1H,m),6.80(1H,s),7.15(1H,s),7.44 (1H,t, J=3.0Hz),
7.90(1H,s),10.76(1H,s),11.56 (1H, s) .MS:352 (M+H) +
1H-NMR (400MHz, d6-DMSO) 5:1.35-1.40(9H,m), 1.45-2.
13(7H,m),2.25-2.40(4H,m),2.64~-2.77(2H,m),4.41-4
403 | 23 |.49(1H,m), 6.27-6..34(1H,m), 6.39-6.58 (1H,m), 7.42
-7.47(1H,m),7.89(1H,s),10.75-10.76(1H,m),11.54-
11.59(1H, m) .MS:424 (M+H) +

CD
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2.31(13H, ), 3.46-3.68(4H m, 4.11-4.12(1H, m, 4.5 418 25
7(1H $), 6. 65-6.66(1H, m, 6. 74(1H,$), 7. 38- 7. 39( 1H

, M), 8. 54( IMOBPYB788¢ 1H, d, J=8. OHz), 9. 30( 1H, $) . VS : 454 (RUHIHPIVV6/ 2681 Te
72(contd.) Ex Ref -Ex Data

1H NVR( 400MHz, d6- DVBO) 6: 1. 46- 1. 52(2H, ), 1. 64- 1.

66(2H m, 1 78 1. 84(2H nm,2.01-2.06(2H m, 2. 18-2 41926
.27(3H M, 3. 12(2H, rr? 4.40(1H,$), 4. 76( 1H, br

), 6.53-6. §5¢4ﬁ MR, (oBtd7) 63( 1H, 1) . 8. 56- 8. 59( 1H,

s), 12. 09( fH, br B ReE3l 14( 1H, brs).. M5: 442( MrNa) +

1H NNR(400|\}?& HE6sDMS@) 52 1. 39(3H, ), J=7. 1Hz), 1. 48

- 1. 53(2H, 5Z-"T. 5Pk Zakl) 4 GoMa He%ﬁaéﬁ B 11s8-£2803 (4B m),1.74-1.
1-1.93(4H n),2 09-225? q€9ii§%92 228 Lg Ma2421-2. 26(1Hmm) 2.42-2
) _;asé(iﬁ @gg‘z

22-4.26(1H m, 4. 47( F6%zP,2.79-2.83(2H, m), 3.
é??i?iaSédHfT?7Z%?a é I D), 6. 382640 (10 m) . 7.4
1H NVR( 400MHz, {16- DVSDY: M+H Hgﬁ)‘lﬂ Bh(1042 Py =) -0 R

lH NMR(4OOMH2 d6 DMSO)&5:1.44-1. 52(24,m),1.75-1.
'81(2H,m),1.86-1.92({2H, m),2.08-2.17(3H, m),2.31+2
| 405 | 23 .37(2H,m),2.71(2H,t,J=6.0H2),2.75-2.79(2H,m), 3
. 65(2H,t,J=6.0Hz),4.53(1H,s),6.38(1H,s),7.45(1H
t,J=3.0Hz),7.91(1H,s),10.82(1H,s);11.62(1H,s) .M
$:378 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 5: 1. 58 1.67(2H,m),2.06-2.
11 (1H,m),2.30-2.59(6H,m),2.66-2.78(4H, m),4.68(1
H,s),6.34-6.36(1H,m),7.44 (1H,t,J=3.1Hz),7.90(1H
,sY,10.79(1H,s);11.58(1H,s) .MS:387,389 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 5:1.59-1.69(2H,m),2.07-2.
14 (1H,m),2.36-2.47 (6H,m),2.65-2.72(2H,m) ,2.86-2
.92 (2H,m),4.98(1H,s),7.99(1H,s),8.35(1H,s),10.9
18(1H,s),13.00(1H,s) .MS:388,390 (M+H} + '
1H-NMR (400MHz, d6-DMSO) 5:1.17-2.47(9H,m) , 2.93-3.
00{(1H,m},4.36-4.42(1H,m},6.54-6.57(1H,m),7.42-7
.44 (1H,m),7.88(1H,s}),10. 77(1H'brs),11.58(1H,brs
1) .MS: 269(M+H)+ )
1H-NMR (400MHz, d6~ DMSO)6 1.20-1. 86(7H m},2.32-2.
42 (1H,m),3.05-3.17(1H,m),4.71~-4.84(1H, m), 6.49-6
.55{1H,m),6.91(1H,s),7.40-7.46(1H,m),7.90(1H, s}
,10.77 (1H,brs),11.56 (1H,brs) .MS:269 (M+H) +
1H-NMR (400MHz, d6-DMSO) 5:1.01 (3H,d, J=7.2Hz),1.24
“(3H,s),1.30(3H,s),1.88~2.09(3H,m);2.29-2.52 (4H,
410 | 23 |m),4.81-4.92(1H,m),6.44-6.49(1H,m),7.43-7.47(1H
m),7.92(1H,s),10.92(1H,brs),11.64 (1H,brs) .MS:3
11 (M+H) +

406 | 23

407 | 23

408 | 23

409 | 23
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H m, 4. 52(1H, $), 6. 55(1H ), 7. 23(1H, m), 7. 86( 1H, m

),8.75(1H $), 9. 67(1H $), 11. 63(1H, $) . M5: 352( MkH)  +

THNVR( 400 Mo, 206+BM50) 6: 1. 34(3H, t, J=7. 1Hz) , 1. 45- PCT/IP2006/326327
1.84(10H m),-2. 06( 1H, brs), 2. 22(2H, brs), 4. 31(2H, q 422 .26

L J=7.1Hz), 4. 53(1H, $), 5. 04( 1H, d, J=8. 7Hz) , 8. 12( 1H

'$),8.64(1H $), 9. 16(1H, d, J=8. 7Hz) , 12. 8(1H, brs).  MB: 357( M+H) +
1HNMVR( 400MHz, d6- DVBO) 6: 1. 32(3H, t, J=7. 1Hz) , 1. 42-

1. 90( 10H, mMpb2e130 1bhta)) 2. 22(2H, brs), 3. 15(3H, s 423 26

), 4. 31( 2Hq, 37 LHz 5*14\LH o, J=8. 7Hz), 8. I4(IH .

'$), 8. 64( LHE®)|, 5 4|f =8, 7Hz) 13 0(1H b.rs).  MB:371(4+H)+ .
1H NVR( 40BMHz- ST e

. 94(1H, m) 2.,02(2H,b %“&MR@P ; g“%%?ﬁ 0738;‘1&1 §-21(3H,s),1
(1H t, J=5 5%&),5.05 H3Jf§ éH?g b (U g - 63 18, m) , 1. 80~
7.82(1H, bl 9) 18 08( 1H 03 8Y' %el j1-75‘1H dd, J=5.3,12.
8..9H1),12.7(1H,brsynwg,g4§@wmﬁ)¢dd J=2. 4 5 j 12.0Hz), 6.45(1H,dd, J

1H—NNR(4OPN+E,d6-EMEK3(§ /B ZMz) , 840 0H; A§ (1H gu)(17-91 (1H,s),10.89 (1H
, ,brs),11.58(1H,brs) .M5:.311 (M+H) + .

H

1H—NMR(4OOMHz,d6—DMSO)6?1.15—3.14(13H,m),4.41—4

i12 | 23 ".60(1H,m),6.35-6.40(1H,m),7.43-7.47(1H,m), 7.90-

. 7.92(1H,m),10.80-10.87(1H,m),11.62(1H,brs) .MS:3
. ’ 27 (M+H) + ‘ .

413 | 24 |[MS:330(M+H)+
1H-NMR (400MHz, d6-DMSO) 5:1.46 (2H, d, J=12. 3Hz),1.6
3(2H,s),1.72(2H,d,J=12.1Hz},1.92(2H,d, J=12.1Hz)
414 | 24 ,1.99(1H,s),2.39(2H,d,J=12.3Hz),2.96(2H,s);a.34
(1H,s),4.67(1H,s),7.97(1H,s),8.31(1H,s),10.9(1H
,5),13.0(1H,s) .MS:348 (M+Na) +

1H-NMR (400MHz, d6-DMS0) 3:1.42 (2H,d, J=12.5Hz), 1.6
8 (2H,s),1.72(2H,d, J=12.0Hz},2.00(2H,d, J=12.0Hz)
415 | 24 |,2.08(1H,s),2.39(2H,d, J=12.5Hz),2.79(2H,s),4.49
(1H,5),4 88 (1H,s),7.97 (1H,s),8.32(1H,s),10.9 (1H
,brs),13.0(1H,brs).MS:348(M+Na)+

1HNMR (400MHz, d6-DMS0O) 5:1.38-2.18(11H,m), 3.33-3.
40(1H,m},4.47(1H,s),4.92-5.05(1H, m},7.05{1H,br}

416 | 25 ,7.82(1H,br),8.05(1H,s),8.45(1H,s),9.97(1H,d, I=
9.2Hz),11.5(1H,s),12.8(1H,br) .M5:328 (M+H) +
1HNMR (400MHz, d6-DMS0) 5:1.32 (3H,t,J=7.1Hz),1.56(
‘24, t,J=10.7Hz),1.80~1.83(2H,m),1.92-2.08{4H,m),’

417 | 25 |3-20(2H,brs),3.57(2H,s),4.28(2H,q,J=7.1Hz),5.30

-5.45(1H,brs),7.20-7.24(1H,m) ,7.32(2H,dd, J=7.2,
7.8Hz),7.39(2H,d,J=7.2Hz),8.14(1H,s),8.48(1H,d,
J=8.8Hz),8.60(1H,s),13.0(1H,brs) .MS:406 (M+H} +

1HNMR (400MHz, d6~DMS0O)3:1.11(6H, t, J=6.8Hz),1.50-
2.31(13H,m),3.46-3.68(4H,m),4.11-4.12(1H,m),4.5
418 | 25 |7{1H,s),6.65-6.66(1H,m),6.74(1H,s},7.38-7.35(1H
,m),8.54(1H,s),8.88(1H,d,J=8.0Hz), 9.30(1H, s) .MS
:454 (M+H) +
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H, brs), 2. 06(2H, brs), 2. 98(2H, d, J=5. 7Hz) , 4. 36( 1H, 425 26
t,J=5.7Hz),5. 06(1H,d, J=8. 7Hz), 7. 10(1H, brs), 7. 82

(1H, brs), 8¥04(ulkd7®yg 8. 45( 1H, $), 10. 0(1H, d, J=8. 7H PCT/JP2006/326327
z),12. 7(1H, brs). Ms: 342( M+tH) + 426 26 Ms: 337(M+H) + . Tabl e 72(contd.) EXx
Ref -Ex Data - 1H NVR(400MHz, d6- D\VS0)5:1.36-1.41(2H m, 1. 64-1.
70(4H, M, 1.80-1.93(4H, M, 2.04-2.07(1H,m, 2. 11-2 427 27

"14(2H M, 4. 13-4.16(1H, m, 4. 44(1H, $), 5. 82( 2H, br

s), 6. 37- 6T3®(leH7aYcdn08-7. 11(1H n), 8. 13(1H, $), 8

.97(1H, d, p=8ZFZLf9 54(1H 3), 11 zsrrH brs). Ms: 3 42( M+H) +

1H NVR( 40pNE% , 06+ stai}iﬁﬂl 39(3H t,J=7. 2Hz) 1.46

-1.54(2H, IA,l,".J0177 AH 0JO a Sr] lc]@ fMS’Z(Zﬁ-lm
. 2 3 ), 1.64-1.
Zz(zih,‘lé;mﬁ%( bx, o, bt % ﬁ%&iﬁ gh E% 0l~2.06(2H,m), 2. 18-2
7.29(1H, d| 18 bre9 . b: %1¥N”§y 1 ? §?40(1“ +S), 476 (18, br
j, 6 53-6.55(1H, 1H,m) ,8.56-8.59 (1H,

s),12.09(1H, brs),13 14 (1H, brs) .MS: 442 (M+Na) +
1H-NMR (400MHz, d6-DMSO) 8:1.39(3H,t;J=7.1Hz),1.48
~1.53(2H,m),1.62-1.65{(2H,m),1.69-1.74 (24, m), 1.8
1-1.93(44,m),2.09-2.12(1H,m),2.29-2.33(2H,m) , 4

420 | 26

. 22~4.26(1H,m),4.47(2H,q,J=7.1Hz),4.54 (1H, brs}, o

. : .56-6.58(1H,m),7.26~7.27(1H,m), 7.80-7..83 (1H, m),
8.71(1H,s),11.71{1H,brs) .MS:424 (M+H)+

1H-NMR (400MHz, d6-DMS0) &:1.48-2.31(13H, m),4.24 (1

421 26 m),4.52(1H,s),6.55(1H,m},7.23(1H,m),7.86(1H, m

),8.75(1H,s),9.67(1H,s),11.63(1H,s) .MS:352 (M+H)
' )

1HNMR (400MHz,d6-DMS0O) 5:1.34 (3H,t,J=7.1Hz),1.45~
_ ‘ 1.84(10H,m),2.06(1H,brs),2.22(2H,brs),4.31(2H,qg
422 | 26 |,J=7.1Hz),4.53(1H,s),5.04(1H,d,J=8.7Hz).,8.12(1H
- ,s),8.64(1H,s),9.16(1H,d, J=8-.7Hz),12.8 (1H, brs).
MS:357 (M+H) + .
1HNMR (400MHz, d6- DMSO)6 1.32(3H,t,J=7. le),l 42~
' 1.90(10H,m),2.15(1H,brs),2.22(2H4,brs),3.15(3H,s
423 ] 26 |),4.31(2H,q,J=7.1Hz),5.12(1H,d, J=8.7Hz),8.14 (1H
: s),8.64(1H,s),9.14(1H,d, J=8.7Hz), 13. 0 (1H, brs}).
MS 371 (M+H) +

1H-NMR (400MHz, d6-DMSO)6:1.40—1.67(10H,m),1.88—1'
: .94 (1H,m),2.02(2H,brs),3.:03(2H,d, J=5.5Hz) ,4.37
424 | 26 | (1H,t,J=5.5Hz),5.05(1H,d,J=8.9Hz),7.04 (1H,brs],
7.82(1H,brs),8.03(1H,s),8.45(14,s),10.0(1H,d, J=
8..9Hz),12.7 (1H,brs) .MS:342 (M+H) +

1H-NMR (400MHz, d6-DMS0O)5:1.22-1.84 (10H,m), 1. 94 (1
H,brs),2.06(2H,brs),2.98{2H,d, J=5.7Hz),4.36(1H,
425 | 26 t,J=5;7Hz),5.06(1H,d,J=8.7Hz),7.10(1H,brs),7.82
(1H,brs),8.04(1H,s),8.45(1H,s),10.0(1H,d,J=8.7H
z),12.7(1H,brs) .M3:342 (M+H} +

426 26 |MS:337 (M+H)+
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), 11.91(1H, brs) . Ms: 424( MtH) +

1H NVR( 400MHz, d6- D4S0) 6: 1. 30- 1. 36(3H, ) , 1. 63- 1.

72(2H, M), 1wodo@v@AaeH, M), 2. 07-, 2. 49(6H, m), 2. 75-2 429 2&CT1/p2006/326327
. 84(3Hn), 4. 37-4. 45(2H, n) , 4. 61- 4. 68(1H, m) , 6. 36-

6. 41(1H ™), 7. 43-7. 47(1H ), 7. 91( 1H, $), 10. 82( 1H

s), 11.58-11. 61( 1H, i) . M5: 449( MrH) + |

1H N\VR(400MHz, d6- DVS0) 5: 1. 45-2. 29(13H, m) , 3. 4213 430 28

H $), 4. 2174b28( 18y @pnda 46( 1H, $), 4. 65(2H, $) , 6. 58

-6.59(1H M7 2T Ty 8T 60(HH$), 9704 (1IH,
d, J=8. OHz ,m.sg){ ]:ﬂ‘za)thB396 3(M+H)+ _ o
1H NVR( 40pMHz w )61 2 w 26H 2601
H $), 2. 69 1H,nj),3.2§( (4?0 nﬁ“ hg(ﬁ# zgé‘%(ﬁ‘ p1.64-1.
), 4. 77(1H $), 6 64(1 4Hg M5y |8| W, i —2- 07 (1H, m), 2. 11~2
. 78(1H, m) | 38783(:HH,|$ (2H0501ﬁ ? wsléé Amﬁ 4,44(1H,s),5.82 (2H, br
1H NVR( 40pMHz, [d6- DIVSO):E? BixPs38 (8¢ mBH/ n§ 23/ 1121( (@AH,m),8.13(1H,s),8
H m, 4. 02 2H, n) 4. 449N Ly d4J?='B(2Hz$)965661(f1+$)m14132332!4 brs).MS:3
). 7.46(1H m . 8. 73( MM 21( 1H, n) . 10. 94( TH. m) .
12.07(1H, M . 49: 549(|MNad4R (4RBMHz, d6~DMSO)5:1.39 (3H, £, J= 7 2Hz),1.46
'-1.54(2H,m),1.58-1.77(4H,m),1.80-1.90(2H, m},1:9
| asg | 28 | 772-14(3H,m),2.28-2.35(2H,m), 4.18~4.25 (1H,m) 4.
. 42 (1H,s),4.43{2H,q,J=7.2Hz),6.60(1H,d, J=3.5Hz},
7.29(1H,d,J=3.5Hz),8.65(1H,5),9.04 (1H,d, J=7. 7THz
),11.91(1H,brs).MS5:424 (M+H) +
1H~-NMR (400MHz, d6-DMS0)}5:1.30-1.36{3H,m),1.63-1.
72(2H,m),1.93—2.04(2H,m),2;07—2.49(6H,m),2.75—2
429 | 28 |.84(3H,m),4.37-4.45(2H,m),4.61-4.68(1H,m), 6.36~
) 6.41(1H,m),7.43~7.47(1H,m),7.91(1H,s),10.82(1H,
5),11.58-11,61(1H, m) . MS:449 (M+H) +
1H-NMR (400MHz, d6-DMS0)6:1.45-2.29(13H,m) ,3.42(3
s),4.21—4.22(1H,m§,4.46(1H,s),4:65(2H;s),6.59
|-6.59(tH,m),7.26-7.27 (1H,m),8.60 (1H,s),9.04 (1H,
d,J=8.0Hz),11.84(1H,s).M5:396.3 (M+H)+
1H-NMR{400MHz,d6-DMS0O)&:1.45-2.39(20H, m},2.60(1
H,s)g2.69(lH,m),3.22(3H,s),3.69{1H,m),4.44(1H,m
),4.77(1H,s),6.6A(1H,m),7.45(1H,m),8.74(lH,h),B
.78 {(1H,m),10.83(1H,s),12.05(1H,s) .MS:507 (M+H) +
1H—NMR(4OOMHz,d6-DMSO)6:1.45—2.67(18H,m},3.12(2
H,m),4.02(2H,m),4.44(1H,m),4.77(1H,s),6.66(1H,m’
),7.46(1H,m),8.73(1H,s),9.21(1H, m),10.94 (1H,m),
"12.07(1H,m) .MS:549 (M+Na) +
433 | 32 |MS:543(M+Na)+
434 32 |MS:505(M-H)} -
435 32 IMS:467(M+H)+
1H-NMR (400MHz, d6-DMS0)5:1.45-2.69(21H,m),3.89(1
m),4.42(1H,m),4.76(1H,s),6.65(1H,m),7.45(1H,m

430 | 28

431 | 32

432- 32

436 32 y,B8.74(1H,s),9.02(1H,m),10.88(1H,s),12.05(1H,s)
.MS:513 (M+H) +
1H-NMR (400MHz, d6~-DMS0O}5:0.85-2.61(21H,m} ,3.63-3
437 32 .79{2Hym),4.35(18,m},4.44{1H,m),4.76(1H,s),6.65

(14, m),7.46(1H,m),8.72(1H,s),8.74{1H,s),10.86(1
5),12.07 (1H,s) .MS:493 (M+H) + -
438 | 32 |MS:464 (M+H) +
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32 MB: 543( M+Na) + 434 32 MB: 505(M H)- 435 32 MS: 467( MrH) +

1H NVR( 400MHz, d6- DVB0) 5: 1. 45- 2. 69( 21H, m), 3. 89(1 436 32

H m, 4. 42(WH,20y7/04798( 1H, $) , 6. 65( 1H, m), 7. 45( 1H, m PCT/IP2006/326327
), 8. 74(1H, $), 9. 02(1H, m), 10. 88( 1H, $), 12. 05(1H, $) . MS: 513( M+H) +

1H NVR( 400MHz, d6- D4SO) 8: 0. 85- 2. 61( 21H, m), 3. 63- 3 437 32

. 79(2Hkm) , 4. 35(1H, ), 4. 44(1H, ), 4. 76(1H, $) , 6. 65

(1H M, 7.46(1H m, 8. 72(1H,$), 8. 74(1H, $), 10. 86( 1

H $), 12. 0TEbReSY 2VBoA08( MrH) + 438 32 MS: 464(MrH) + Table 72 (contd.

Ex Ref - ER DatBgazIFF NVR(400MFZ, d6- DVB0)5: 1. 45- 1. 50( 2H, ), 1..65- 1.

68(2H, m) , IL.B7- P Q4(pPat , 2. 17- 2. 21(1H, ), 2. 33-2

_40( 2H, m) Fo—59k2 VIS “2%& B 83 T 3% B T 651
3.88(3H,W),4.46-4.48§§}§ﬁ5mf96 a5 gctgéh”i b% %%7 S 21 3 335
- 40 (2H,m},2.59-2.64 (28,m) , 3.35-3.48 (1H,m) , 3.77-
2439 | 32 |3.88(3H,m),4.46-4.48 (1H,m), 4.67-4.69 (1H,m),4d.75
-4,77{14;m),4.89,5:18¢(1H,m),6.64-6.65{1H,m}, 7.4
4-7.46(1H,m}),8.74,8.78(1H,m),11.03-11.19(1H,m),
12.10(1H,br$).MS:499(M+N)+ '

'"1H-NMR (400MHz, d6-DMS0) 5:1.44-1.49(2H,m),1.65-1.
68 (2H,m),1.77-1.83(2H,m},1.99-2.05.(2H,m),2.17-2
.21¢(1H,m),2.35-2.,40(2H,m),2.58-2.62(2H, m),4.45¢(
14,s),4.75~4.77(1H,m), 6.65-6.67 (1H,m), 7.45-7.47
(1H,m),8.03(1H,brs),8.3%(1H,brs),8.74(1H,s),10.
82 (1H,brs),12.08(1H,brs) .MS:417 (M+Na) +

‘440 | 32

1H-NMR (400MHz, d6-DMS0) &:0.77-3.54 (22H,m) ,4.84 (1
441 32 |H,brs),6.82-6.86(1H,m),7.49-7.53(1H, m),8.64(1H,
s),8.87-8.93(1H,m),12.12(1H,brs) .M5:453 (M+H) +

1H-NMR (400MHz,d6-DMS0) &:1.39-1.44 (2H,m) ,1.71-1.
73(2H,m),1.78-1.83(2H,m),2.04-2.09(2H, m),2.11-2
.15(1H,m),2.38-2.44{2H,m),2.49-2.51(2H,m),4.56(
|1H,s),4.88-4.89(1H,m},6.60-6..62(1H,m),7.45=7.4
7 (1H,m),8.01(1H,brs),8.36(1H,brs),8.74 (1H,s),10
.85-10.90(1H,m),12.07(1H,brs) .MS:417 (M+Naj) +

442 32

1H-NMR (400MHz, d6-DMS0)8:1.45-2.39(13H,m),3.16(2
H,d,J=5.2Hz),3.50(2H,q,J=5.6Hz),4.07 (1H,q,J=5.6
443 | 32 |Hz),4.76(1H,brs),4.78(1H,t,J=5.2Hz),6.65-6.66(1
: H,m),7.45-7.47(1H,m),8.71(1H,s),8.88-8.90 (1H, m)
,10.89(1H,s),12.07(1H,brs) .MS: 439 (M+H) + :

1H-NMR (400MHz, d6-DMS0) 5:1.46-2,37 (13H,m),2.94 (3
H,s),3.12(3H,s),4.46-4.47(1H,m),4.75(1H,brs), 6
63—6.64(lH,m),7.45—7.46(1H,m),8.78(1H,5),11.36(
1H,s),12.16(1H,s) .MS:423.3 (M+H) +

444 32

1H-NMR (400MHz, d6-DMS0)&:1.15-2.45(13H, m),2.49-2
.51(6H,m),4.21(4H,brs),4.76{1H,brs),6.55-6.55(1
445 | 32 |H,m),7.45-7.46(1H,m),8.56(1H,s),8.72(1H,s),8.83
' -8.87(1H,m),11.44(1H,s),12.07(1H,brs) .MS:466.3{
M+H) +
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-4.77(1H, M, 4.89,5.18(1H, ), 6.64-6.65(1H M, 7.4

4-7.46(1H, m,8.74,8. 78(1H, m, 11. 03-11. 19(1H m,

12. 10( 1H, bws)20MB174Q9( M+N) + PCT/JP2006/326327
1H NVR(400MHz, d6- DMS0) 51. 44- 1. 49(2H, n), 1. 65- 1.

68(2H, m, 1. 77-1.83(2H, M, 1.99-2.05(2H, m, 2.17-2 ' 440 32

.21(1H, m, 2.35-2.40(2H,m, 2. 58-2.62(2H, M, 4. 45(

1H $),4.75-4.77(1H, nm), 6. 65-6.67(1H ), 7.45-7. 47

(1H m, 8. F3plE, BR4¥oBE@OY 1H, brs), 8. 74( 1H, 5), 10.

82( 1H, br s}, IZ. PRGEH, Brs) . M5 417 VFNa) +
1H NVR( 40pMFE, d6EQMEﬁ5ta5 0.77-3. 54(22H n) 4.84(1 441 32
H brs), 6. 82-6: ) I0D \ 11% 2 39(11H,m),2.49-2

s). 8. 87-8|93( 1K m |1 br
1H-NI\/R(4OJM—Iz,d6-DI\,§? - 20(2H m),3.81-3.8

73(2H, M, [.4%%-[L. 88 ™ 1G4 ?é‘m d,J=4.8
.1(5(1HTT)rr) 2.38-2.42(%36 ,‘5?‘459 g %f 8.72(1H, s,
1H $) ; 4. 88- 4. 8p( 1H, n§,8§‘§o 8@(16‘2("1H the}' 14%' ), 442.07 (1H,brs) .MS: 45
7(1H m, 8LO1(1H, brs)3 @480 1MH hrs) 8 74(1H $) 10

.85-10. 90{ 1H, ) , 12. [O7H-DMROr4SOMEIR;, 467 PNENRY 1 . 04-2. 38 (17H,m) ,3.46-3
1H NVR( 400MHz, [d6- DNBO)®E5H,, 45~ 2. 36 23 BI6 1§ H 3nLE{ 25 (1H, q) , 4. 57-4. 59 (
| 447 32- |1H,m),4.76(1H,brs),6.65~ 6 66 (1H,m).,7.45-7.46(1H

. . m),8.72(1H,s),8.82{1H,d, J= 8. OHZ),lO 88(1H s),1

' 2 06{1H,brs) .MS:515(M+H) +

1H-NMR (400MHz, d6&- DMSO)B.I 4542.60(17H,m),3.45—4
.00 (6H,m),4.47(1H,s),4.76 (1H,brs),6.56-6.57 (1H,

1448 32 m),7.45-7.46 (1H,m),8.71(1H,s),10.93(1H,brs), 12.
7(1H,brs) .MS477 (M-H) - : -
1H-NMR (400MHz, d6-DMS0) 8:1.45-2.39 (174, m), 3.43-3
.99 (5H,m),4.34-4.54(1H,m),4.76(1H,brs),6.65-6.6

6(1H,m),7.45-7.46(1H,m),;8.73(1H,s),9.02(1H,d, J=
8.0Hz),10.91(1H,brs),12.07(1H,brs) .MS:477 (M-H) -
| 1H-NMR (400MHz, d6-DMSO}&:1.56-1.59 (2H,m) ,2.03-2.
08(3H,m),2.22-2.25(2H,m),2.46-2.57(6H,m),3.28(3
450 { 32 |H,s),3.39-3.40(2H,m),3.48-3.49(2H,m),5.04(1H, s)
,6.78(1H,s),7.46(1H,s},8.73(1H,s),8.95(1H,m), 10
.99 (1H,s),12.05(1H,s) .MS:462 (M+H}+, 484 (M+Naj+

1H-NMR (400MHz, d6~DMS0O) &:1.36~2.37 (17H,m) ,3.43-3
.60(7H,m),4.48(1H,brs),4.75(1H,brs),6.64(1H,brs

449 | 32

451 32 },7.45(1h,brs),8.81-8.83(1H,m),11.45(1H, brs),12
.11 ({1H,brs) .M8:506 (M+H)+
1H-NMR(400MHz, d6-DMS0) 5:1.45-2.39(18H,m), 3.42-4
452 | 32 l 1(6H,m),4.47(1H,S),4.76(1H,br5),6.56*6.57(1H,

m),7.45-7.46(1H,m),8.71(1H,s),8.95-8.96(1H,m),1
0.93(1H,brs),12.07(1H,brs) .MS:515 (M+Na) +

~243-



H, d, J=5. 2Hz) , 3. 50( 2H, q, J=5. 6Hz) , 4. 07(1H, q, J=5. 6 443 32
,4.76(1H, brs), 4. 78(1H,t, J=5. 2Hz) , 6. 65- 6. 66( 1
H, m), 7. 45-WORPEIFHY , 8. 71(11i , 5), 8. 88-8. 90( 1H, m) PCT/JP2006/326327
,10. 89(1H, $), 12. 07( 1H, brs) . M5: 439( MtH) + '
1H NVR( 400MHz, d6- DMSO) 5: 1. 46- 2. 37(13H, m) , - 2. 94(3 444 32
H, $), 3. 12(3H, $) 4.46-4.47(1H m), 4. 75(1H, brs), 6.
63-6. 64(1H ), 7. 45-7. 46(1H m, 8. 78(1H, $), 11. 36(
1H, $), 12. ﬂ'@@iﬁ 39 (REnEY3) 3( MkH) + -
1H NVR( 400VHZ, F&eBMB0) 5° 1. 15- 2. 45(13H, m), 2. 49- 2
. 51(6H, n) | 21| 4 xb r9tH. 76(1H, brs), 6. 55- 6. 55(1 445 32

H m, 7. 457746 ﬁ; 40 0P8 620ME0PE : 8. 88(2H, m) , 1.75-1.77 (1H
-8.87(1H m, 11 44(1H ,11233071(39@(%5)11)'\/5 4662 3(>.(aimit) % . 21@&@' 83 (2
Zﬁfﬁﬁgtgb) EX ng 4 38 3 42 2H m),3.47-3.49 (2H, m)
45(n]gH) g@éb 3 % iﬁ 7 4 90and4.96 (totallH
é(lH m, 4 45(1H $5 b' %q}ﬁ 7 47(1H,m),8.7land
o), 6. 65-b. 67(1LH,m | & 1Lt Hdg ) 11,00 (18,5 ,12.0
8.82-8.82(1H._m_10 ohf hhy %) - MSx g7 Nﬁ)i\ MR 45 MNa)+———447 +—32
1H NVR( 400 Mz, H6- DVEDY BWMR (HLMHzg b7iMsP) §: 3= 8- 55 (3H,m), 1.74-1.84
. 70(5H, m) | 4. 35} 4. 36( L3.m), L ABLAOF){ 248, 57 4. BB 1H4E g2 - 64(2He) » 3
(1H brs) )| 6.65-6, BE3 (TH ), 3.28(4557,3489¢3H2 H, Mg A TBHS0SP |
8.82 (1H, d,7J=8|0Hz) | 4, ﬂIL4EEﬂ(IH15)Sﬁ 68112,66(J*ﬂb$é$ N 5156 (O HIf+
448 32 1H| NVR(400NVHz, €p3-EABM H:, B .48-(2H668( 1FH &) 118, ©45I=5.8Hz) , 11.02
.00(6H, m 4. 47( 1H, $) {Au 76 113 loas)LHG .sH6M6.: BBY 1-H) +, 489 (M+Na) +
m,7.45-7/46(1H Ny, 1H1mﬂ#i£boMHl R -Dhsby 5 1127-1.32 (2H,m) , 1.45~1.
07(1H, brs). MBAY7(M Hos (4 3n321 . 68-1.71(2H,m), 1.84-1.91(2H, m),2.00(1
1H NVR(400M-z, d6- DNH§%§ 24§9 23_197((?gr ), 33042843, 13 (total2H, eachd,

,d,
)

' 99(5H, m | 4.3444. 54 éﬁ, 7 63639-3.42 (24, m}, 3.47~
oé% T1H, eacht, J=5.5and5

6(1Hrﬁ,7.£§7 2 e g

8.0Hz), 10,9 IQJE g %EE&N‘Eéchs),6;60and6.65(t0t
allH eachm),7 46(1H t,J=3.0Hz),8.71and8.72 (tota

| 11H,s),8.97(1H,m),10.96and10.97 (totallH,s),12.0

: . 7(1H,s) .MS:467 (M+H) +, 489(M+Na)+

456 [ 33 |MS:646(M+H)+

457 | 33 |MS:506(M+H)+ _

1H-NMR (400MHz, d6- DMS0) 5:1.01(3H, d, J= 7 6Hz),1.24

(3H,s),1.30(3H,s),1.88-2.83(7H,m),4.80~4.90(1H,

m),6 45-6.48 (1H,m),7.43-7.46(1H,m),7.92(1H,s),1

0.91(1H,brs),11.63(1H, brs) MS:311 ({M+H)+

459 | 33 |MS:465(M+H)+ .

460 | 33 |MS:497 (M+H)+

461 | 33 |[MS:509 (M+H)+

462 | 33 [MS:509 (M+H) +

463 | 33 |MS:478 (M+H)+

464 | 33 [MS:465(M+H}+

465 | 33 [MS:463(M+H)+

466 | 33 |[MS:434({M+H)+ _ o

458 | 33
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450 32 1H NVR(400MHz, d6- DVBO) 6: 1. 56- 1. 59( 2H, ) , 2. 03- 2.
08(3H, m), 2. 22-2. 25(2H, ) , 2. 46- 2. 57(6H, n) , 3. 28( 3
H, $), 3. 39- oAy, 3. 48-3. 49(2H, M), 5. 04( 1H, $) PCT/JP2006/326327
. 6. 78(1H, $), 7. 46( 1H, $) , 8. 73(1H, $) , 8. 95( 1H, ) , 10
'99(1H, $), 12. 05( 1H, $) . M5 462( MrH) +, 484( MNa) + 451 32
1H NVR( 400MHz, d6- DVBO) 6: 1. 36- 2. 37( 17H, m) , 3. 43- 3
60(7H, ), 4. 48( 1H, brs), 4. 75( 1H, brs), 6. 64( 1H, br s
), 7. 45(1h1bmap 828&oBt83] 1H, ), 11. 45(1H, brs), 12

. 11(1H, br &)~ (vFH) 45232
1H NNR(40)I\JE—!2, :i_EE)I\AEIQ)a)tﬁ: 1.45-2. 39( 18H, n') 3.42-4
$ t

1LL by o 7/ (]

01(6H,I’T) aw ID},U_JUUJI\ m

ﬁ) 7.45-7 zﬁéﬁl \D&"JS7-14/91— t@\}"ljd‘ 05-8 96(1H 1

UL SANELETLY AF)

0. 93( 1H, bt '51)‘5?81 b B¢ 18 1k (M d 5 M+|\.la\ + T '
"Ex Data | 459 NV 4060447 HAHHVED) 6 1 56(2H n) 1 75-1. 77(1H

, M, 1. 88- [L.499( A1) [ (M5 M PMERG AH, ), 2. 29- 2, 33(2

H m, 3. 28( A1) , B3 384B: A (BHHM, 3. 47-3. 49(2H, m) 453 32

, 3. 59and3| @5¢t pt33 Hyea0e)M+4E) 90and4. 96(total I H

, eachs), 6| @§36| /74 1hye455 @duf+4/7(1H ny, 8. 7/1land

8. 72(t ot a| ZHZERCHS) | s Fakihe) + LL- O0( IH, $), 12. 0

7(1H, %) . M5, 5E7( |\§+ 3 S 1453 (MAH) £, :

1+ NVR( 400 3H
(51- .rﬁ),é 04-P. 07( %%;334§§P ?” 5 T tﬁ'§¥;§290(§%H m)2402124

13(3H, %), B. %( 3%5)

EE:L\mmo
Goﬂmpt

N— v \“ 1™ ~|

H m, 4.81 fﬁ $) , 6" 6 EFQ §;6.73-6.78 (1H,m) , 7
,t,J=3.0Hz),8.71(1F Y44 pm@ §-51¢ s §§6(1H brs) .M5:427 (M
(1H $), 12/ 06(1H $) N7(AMFB+ ARQ( ANg)

477 | 35 MS 314 (M+H) +
478 | 35 |MS:393 (M+H)+

479 | 35 |MS:382(M+H)+

1H-NMR (400MHz, d6~DMS0) &:1.39-1. 46(2H m),1.56-1,
87(8H,m),2.07(1H,m),2.18(3H,s),2.25(2H,m) ,4.03(
480 35 |1H,m},4.47(1H,s),4.77(1H,d,J=7.2Hz),6.38(1H,d,J
=3.6Hz},7.13(1H,d, J=3.6Hz),7.71(1H,s),8.32(1H,s

),11.156(1H, s) .MS:298 (M+H) +
481 35 [M3:378 (M+Na)+ :

482 | 35 |MS:420(M+Na)+

1H~NMR (400MHz, d6~DMS0)&:1.22~2.24 (13H,m), 3.20-3
.40 (2H,m),4.42-4.65(2H,m),6.44-6.48(1H,m),6.82-
483 | 35 [7.09(1H,br),7.16-7.19(1H,m),7.56~7.84 (1H,br),8
34(1H,s),9.45(1H,d, J=8.0Hz), 11 4B {1H,brs) .MS:32
9 (M+H) +.
1H-NMR(400MHz, d6-DMS0)&:1.47-1.51(2H,m),1.61-1.
63(2H,m),1.68-1.73(2H,m),1.81~1.87(2H,m),1.91-1
.96 (2H,m),2.08-~2.12(1H,m),2.28-2.31(2H,m),4.19-
484 | 35 {4.23(1H,m),4.46(1H,brs),4.66~4.68(2H,m),5.68-5.
71(1H,m),6.58~6.60(1H, m),7.25-7.26(1H,m),8.60(1
H,s),%.07(1H,d,J=7.8Hz),11.83(1H,brs) .MS:382 (M+
H) +
1H-NMR{400MHz, d6-DMS0) &:1.31-1.35(2H, m),1.47-1.
50(2H,m),1.61-1.98(7H,m),2.07~2.12(2H, m),2.96-2
.99(2H,m},4.11-4.16 (14, m),4.35-4.39(1H,m),6.42-
6.46(1H,m),6.80-7.09(1H,br),7.10~-7.13(1H,m), 7.5
2-7.88(1H,br),8.36(1H,s),10.13(1H,d,J=8.0Hz), 11
.43 (1H,brs) .MS: (M+H) +. ' '

485 | 35
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1H NVR(400MHz, d6- DMB0) 5: 1. 27-1. 32(2H, m), 1. 45- 1.

55(4H, m,1.68-1. 71(2H, M, 1.84-1.91(2H, m, 2. 00(1

H, $), 2. 09- @okéf7aktr) , 3. 03and3. 13(t ot al 2H, eachd, PCT/IP2006/326327
J=5. 5ard5. 5Hz), 3. 28(3H, $), 3. 39-3.42(2H, M, 3. 47- 455 ' 32

3.50(2H, m, 4. 30and4. 47(totallH, eacht, J=5. 5and5.

5Hz), 4. 85and4. 87(t ot al 1H, eachs), 6. 60and6. 65(t Ot

al 1H eachm, 7. 46(1H,t, J=3. 0Hz), 8. 71and8. 72(t ot a

11H, $), 8. JAplH, TR, (ﬂ:@n%ahdlo 97(total 1H, $), 12. 0

7(1H, $) M A6 7{ MEE T, 489(WWNa) + 456 33 V5. 646( MkH) + 457 33 .

V5: 506( M+H) Bx EE# NRR(aiLOOM-lz d6- DVS0) 5: 1.01(3H,d, J=7.6Hz), 1. 24 45

Q0. N

o

33 (3H $4+3

m, 6. 45-6]48(1 (i 0(8H,m), 1.89-1.

_:ELJ
3

g ?
0.91(1H, bis), 1. 63 . § ' By é 485 g@lﬁ’ 460 43
VS: 497(Nw|4)4)ﬁ64513,%g 3 ) ]961 I%)éél é(%ﬁ-ﬁ %%%é’@
VB: 478( MrH) + 464 33 KE%%@@%WPHﬂ oy - 26 (1 ' (18,3} ,10.27 (11
,d,J=8.0Hz),11.55(1H, brs) MS:341 (M+H)+.
1H- NMR(400MHZ d6-DMS0)d:1.34-1.44(2H, m),1.58-1.
72 (4H,m),1.80-1.90 (2H,m),2.00-2.11(3H,m),2.33-2
| 487 | 35 ".44 (2H,m),4.18-4.28(3H,m),6.59-6.60, (1H,m),6.90

T -6.98 (1H,m),7.20(1H,brs),7.33(1H,brs), 7.38-7.39
. : (1H,m),7.46 (1H, brs),8.19(1H,s),8.61 (3H,br),12.6

' 3(1H,brs) .MS:313 (M-3HCl+H) +

1H-NMR (400MHz, d6-DMS0) 8:1.85-2.25(8H,m},2.37-2.

41(1H,m),2.53-2.57(2H,m),2.91-2.96(1H,m),3.11-3

| 488 | 39 |.18¢(1H,m),4.74(1K,s),6.55-6.59(1H,m),7.37(1H, t,

J=2.7Hz),8.51-8.52(1H,m), 10. 89(1H s),11.94(1H,s

) .MS:387,389 (M+H) +

1H-NMR (400MHz, d6-DMS0)8:1.10-1.28 (2H,m) ,1.36-2.

38 (7H,m),2.54(1H,brs),5.02-5.08 (1H,m) , 6.72-6.74

489 | 39

(1H,m),7.35-7.37(1H,m),8.47(1H,s),10.9(1H, brs),

12.0(1H,s) .MS:269 (M+H) +

1H-NMR (400MHz, 36~DMSQ) &:1.54-1.64 (2H,m),2.10-2.
450 39 63(9H,m),2.75—2.83(2H,m),4.91(1H,s),6.6476.66(1

H,m),7.37(1H,t,J=3.0Hz),8.50(1H,s),10.81(1K,s),
11.93(1H,s) .MS:387,389 (M+H) +
1H-NMR (400MHz, d6-DMS0) &:1.55-1, 60(2H m),Ll.77-1.
: 80 (2H,m),1.90-2.02(4H, m),2.06-2.13(2H,m),2.32-2
491 | 39 |.36(2H,m),2.52-2.57(2H,m),4.75=4.77(1H, m),6.53~
6.56(1H,m),7.35-7.38 (1H, m),8.50(1H,5),10-78 (1H
brs),11.92(1H,brs).MS:309 (M+H) +.
TH-NMR (400MHz, d6-DMSO) 5:1.38-1.48 (2H,m) ,1.64-1.
81(4H,m),1.93-2.05(2H,m),2.11-2,19(1H,m),2.37-2
.57(4H,m),4.44(0.34H,brs),4.56-4.59(1H,m),4.70{
0.66H,brs),6.50-6.52(0.66H,m),6.54-6.56(0.34H,m
),7.36-7.38(1H,m),8.50(0.66H,s),8.51(0.34H,s),1
0.78{1H,brs),11.92(1H,brs) .MS:325 (M+H) +.
493 | 40 |MS:325(M+H)+.

492 | 40
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33 MS: 463( M+H) + 466 33 MS: 434(MrH) + Table 72(contd.) Ex Ref -Ex Data
467 33 MS: 499( M+H) + 468 33 MsS: 541( M+H) + 469 33 MS: 477(M+H) + 470 33
VB: 449( M-Hye #7389 VS: 546( M-H) + 472 33 MS: 506( MrH) + 438 13i®2006/326327
VB: 453(MrH) + 474 33 MB: 504( M+H)+ 475 33° MB: 453( MrH) + 1

1H NMR(400MHz, d6- DVB0) 5: 1. 75- 1. 90( 4H, m), 2. 00- 2.

10(2H, M), 2. 14-2. 28(3H, ), 2. 37- 2. 54(4H, ), 4. 21- 4 476 34

27(1H n, 6.36(1H, d, J=6. 8Hz), 6. 73-6. 78(1H ), 7.

27-7, 31( 1Mahle8721¢arkd)) 11. 86( 1H, brs) . MS: 427(M__ +Na) +

Ref

Ex ~Ex Data .
1HNMR (400MHz,d6-DMS0O) 5:0.88(3H,d, J=6.9Hz),1.72-
1.92(2H,m),2.15~2.26(1H,m),3.55-3.70(4H,m)},5.30
494 40 ~5.40(1H,m},7.01(1H,d,J=9.2Hz},7.15{1H, brs)},7.7

6(1H,d,J=9.2Hz),7.90(1H,brs),8.09(1H,s),8.39(1H
,s),8.48(1H,s},9.89(1H,d, J=9.0Hz),12.9(1H,brs).
MS:420 (M+H) +
1H-NMR (400MHz, d6- DMSO)6 1.43-1. 52(2H m),1.76-1.
‘ '91(6H,m),2.10-2.16(1H,m},2.27-2.33(3H,m),.2.68(2
.| 495 | 41 |H,t,J=6Hz),3.59(2H,t,J=6Hz),4.76-4.85(1H,m),6.0
. 9(1H,d,J=7.3Hz),8.25-8.27(3H,m),13.21(1H,br) .MS
:363 (M+H) +
1H-NMR {400MHz, d6-DMS0) 8:1.00-1. 59(13H m),2.64-2
.75(2H,m),3.54-3.69(2H,m),4.63-4.76(1H,m),6.55-
6.64 (1H,m),7.35~7.39(1H,m),8.50(1H,s),10.79-10.
83(1H,m),11.91(1H,s).MS:378 (M+H}+
1H-NMR (400MHz, d6-DMS0O) &:1.54-1.62 (2H,m), 1.73-1.
86{4H,m),1.96-2.27(4H,m),2.54~2.61(3H,m),2.67(2
497 | 41 |H,t,J=6.0Hz),3.57(2H,t,J=6.0Hz),4.63(1H,s),6.56
' '| -6.59{1H,m),7.36-7.39(1H,m),8.49-8.51(1H, m),10.
183(1H,s),11.93(1H,s).MS:378 (M+H) +
1H-NMR (400MHz, d6-~-DMS0)'6:1.41-1.49(2H,m), 1.77-1.
: 82 (2H,m),1.84-1.89(2H,m),2.15-2.22(4H,m),2.41-2
498 ( 41 | .48(3H,m),2.71(2H,t,J=6.0Hz),3.66{2H,t,J=6.0Hz}
,4.76(1H,s),6.61-6.63(1H,m),7.36-7.37(1H,m),8.5
0(1H,s),10.79(1H,s),11.92(1H,s).MS:378 (M+H) +
1H-NMR (400MHz, d6-DMS0Q)5:1.42~1.49(2H, m) ,1.73-1.
80(4H,m),1.83-1.89(2H,m),1.97-2.03(2H,m),2.09-2
.13(1H,m),2.18-2.23(2H,m),2.68{2H,t,J=6.0Hz),3
499 | 41 |61(2H,t,J=6.0Hz),4.17-4.21(1H,m),6.48(1H,dd, J=1
’ .9,3.5Hz),6.99(1H,br),7.12(1H,dd,J=2.5,3.5Hz},7
.79(1H,br),8.37(1H,s),10.11(1H,d, J=8.3Hz),11.46
(1H, s) .MS:390 (M+H) +

| 496 | 41
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477 35 MB: 314(MrH) + 478 35 MS: 393(MrH) + 479 35 MB: 382( MrH) +
1H NVR(400MHz, d6- DVB0) 5: 1. 39-1. 46(2H, m), 1. 56- 1.
87(8H, m) , 2WORVUMTAPY 2. 18( 314, $), 2. 25(21-1, m), 4. 03( 480 IBH/IP2006/326327
1H, M, 4.47(1H,$),4.77(1H,d, J=7. 2Hz), 6. 38(1H,d, J
=3.6Hz), 7. 13(1H,d, J=3.6Hz), 7. 71(1H, $), 8. 32(1H, s
), 11.156(1H, $) . M5: 298( MrH) + 481 35 MS: 378( MrNa) + 482 35 MS: 420( M+Na) +
1H NVR( 400MHz, d6- DVB0) 61. 1. 2, 2-2.24(13H, m, 3. 20-3
. 40( 2H, m) Tabdg. 4265PHHm) , 6. 44-6. 48(1H, m , 6. 82- 483 35
7.09(1H, bf).7-N6ef.[19(1H m, 7. 56-7. 84(1H, br), 8. .
?ﬁé&&kﬁZbQ.ﬁ%(ngq,JQQFTHQ),11.48(1H,brs)=NB:32A O( MHH) +

vz, db- R AlooMl GeHpEo 5 61:42-1.48 (2H, m), 1.71-1.
63(2H, M, L. 68-[L. 73(12h Py 108 10883 uh, &) 92:4d8 (21, t, J=5.9Hz) , 3.5
500 | 41 | 9(2H,t,J=5.9Hz),5.07 (1H,d,J=8.7Hz),7.12 (1H, bx),
7.86(1H,br},8.05(1H,s),8.45(1H,s),9.97(1H,d, J=8
.7Hz),12.78 (1H,br) .MS: 381 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 8:1.53-1.60(2H,m),1.70-1. -
79 (6H,m),1.87-1.95(2H,m),2.08-2.15(1H,m),2.21-2
' .27(2H,m),2.69(2H,t, J=6Hz),3.58(2H,t, J=6Hz),4.9
9 (1H,d,J=8.6Hz)},7.18 (1H,br),7.89(1H,bxr),8.06 (1H
,s),8.46(1H,s),10.05(1H,d,J=8.6Hz),;12.79(1H,br)
.MS:381 (M+H) + - s .
1H-NMR (400MHz, d6~-DMS0Q) 5:1.43=1.51(2H,m),1.77-1.
80 (2H,m),1.83-1.90(2H,m),2.03-2.09(2H,m),2.12-2
502 | 41 |.17(1H,m),2.33-2.40(3H,m),2.70(2H,t,J=6.0Hz),2.
89-2.93(2H,m),3.61(2H,t,J=6.0Hz),4.87(1H,s),7.9
8(1H,s),10.94(1H,s),12.95(1H,br) .MS:379 (M+H) +
1H~NMR (400MHz,d6-DMS0) 5:1.45-1.52 (2H,m) ,1.79-1.
. 84 ({2H,m),1.87-1.95(2H,m),2.06~2.10(2H,m),2.14-2
503 | 41 |.19(1H,m),2.28-2.38(2H,m),2.95-3.02(2H,m),4.48{
| 2H,s),4.82(1H,s),7.98(1H,s),8.33(1H,s),10.95(1H
,s),12.99(1H,br) .MS:356 (M+H) + ' :
1H-NMR (400MHz,d6-DMS0O)5:1.83-1.90(2H, m),1.93-1.
99 (2H, m),2.08-2.13(1H,m),2.23-2.29(54,m),2.32-2"
504 | 43 |.36(3H,m),4.27(1H,d,J=7.8Hz),6.6(1H,d,J=1.9Hz},
7.3(1H,t,J=2.3Hz),7.53(1H,br},8.16(1H,br),8.47¢
1H,s),10.94{1H,s),12.11(1H,'s) .MS5:389, 391 (M+H) +
1H-NMR (400MHz, d6-DMS0O) &:1.22-2.33(10H, m),4.12(1
H,m),6.44 (1H,m),7.03(1H,m),7.14(1H,m),7.64{1H,m

501 41

505 | 43

),8.39(1H,s),10.25(1H, m),11.48 (1H,s) .MS: 345 (M+H
)+ _ '
_ 1H-NMR (400MHz, d6-DMS0O)} 5:1,.68-2.38(13H,m),4.98-5
506 43 .02(1H,m),7.08(1H,brs),7.%30(1H,bxs),B8.06(1H, s},

8.47{1H,s),10.4(1H,d,J=8.6Hz),12.7(1H,brs) .MS:3
30 (M+H) + .
507 45 |MS8:366(M+H) +

1 508 46 |MS:388 (M+H)+

509 | 46 |MS:387(M+H)+
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.96(2H, m, 2. 08-2. 12( 114, rr) 2.28-2.31(2H, ), 4. 19- 484 35
5. 68-

423(1Hn) 4.46(1H, brs), 4. 66-4.68(2H, m, 5. 68-5.
71(1H m , GweSebnGOUdH M) , 7. 25 7.26(1H, m, 8.60(1 PCT/IP2006/326327
H, $),9.07(1H, d, J=7.814z), 11. 83(1H, brs). Ms: 382(m+  H) +
1H NMR(400MHz, d6- DVBO) 5: 1. 31-1. 35(2H, m, 1. 47 1.
50(2H, ), 1. 61-1.98(714, n), 2. 07-2. 12(2H, m) , 2. 96- 2
.99(2H, M, 4. 11- 4. 16(1H, m), 4. 35-4.:39(1H, M), 6. 42~ 485 35
6. 46( 1H, nra®18072.(000 88, br), 7. 10-7. 13(1H, m) , 7.5
PE)'Il

2-7.88(1HOr), Brag(tH, $), 10. I3(1IH d,J=8.0
_43(1H, br b)EME| (Mg @ATR Tabie 72(contd.)
1H NVR( 40 g 67 O ﬁﬁqﬁﬁm 70(8H 1 J”TS&- T

96 3H1 ) P P HHH SIZH’nA, 408448635
LTI B3 P WVTE TR S A VA it
7.19( 2H, 5226846 oS4 LSA\MWHQMH, ), 10, 27{ 1H

J=8. OHz) , [LD1IS5| 146 hires : 1D AU e H) +
514 46 MS:381(M+H)+

515 | 46 |MS:314(M+H)+
516 | 46 |MS:328(M+H)+

517 | 46 |MS:356(M+H)+

518 | 46° |MS:368(M+H)+

519 | 46 [MS:370(M+H)+

520 | 46 |[MS:377(M+H)+

521 | 46 |[MS:379(M+H)+"

522 | 46 |{MS:382 (M+H)+

523 | 46 |[MS:394 (M+H)+ |
524 | 46 |[MS:378 (M+H)+

525 | 46 |MS:378 (M+H)+

526 | 46 [MS:393(M+H)+

527 | 46 |MS:426(M+H)+

528 |46 [MS:342 (M+H)+

529 | 46 |MS:384 (M+H)+

530 | 47 |MS:368 (M+H)+

531 | 47 |MS:354 (M+H)+

532 | 47 |MS:354 (M+H) +

533 | 47 |[MS:354 (M+H)+ .

534 | 47 |MS:368 (M+H) + ,

1H-NMR (400MHz, d6-DMS0) 5:1.13-1.27 (1H,m),1.43-1.
52(2H,m),1.62-1.73(4H,m),1.78-1.91(5H,m),2.07-2
535 | 47 | .42(6H,m),3.54-3.67(5H,m),4.00-4,13(1H,m),4.53¢{
1H,brs), 6.35-6.43(1H,m), 7.18-7.20 (1H,m),7.70(1H
,s),7.82(1H,m),11.64(1H,brs) .MS:383 (M+H) +
536 | 49 |MS:440(M+H)+ '

1H-NMR (400MHz, d6-DMS0)&:1.58~2.42 (8H,m), 3.04-3.
66(4H,m),4.19-4.38(1H,m),6.37-6.54(1H, m) ,6.87-7
.96 (8H,m}),8.36(1H,s},10.08-10.26(1H,m),11.42(1H
,brs) .MS:376 (M+H) +

538 49 IMS:421 (M+H) +

538 49 [MS:408 (M+H) +

537 | 47

-249-




1H NVR(400MHz, d6- DMSO) 6: 1. 34- 1. 44(2H, m, 1. 58- 1.

72(4H ), 1.80-1.90(2H, ), 2. 00-2. 11(3H, M), 2. 33-2

. 44( 2H, m) , WOo287A7P8¢ 3H, m) , 6. 59- 6. 60, (1H, M, 6. 90 487 35 PCTIP2006/326327
-6.98(1H, M, 7. 20(1H, brs), 7. 33(1H, brs), 7.38-7. 39

(1H m,7.46(1H brs),8.19(1H $), 8. 61(3H, br), 12. 6

3(1H, brs). Ms: 313( M 3HCL+H) +

1H NVR(400MHz, d6- DMVB0) 5: 1. 85- 2. 25(8H m, 2. 37-2.

41( 1H, n),Z".aQQEZFB'X(:QHtﬁ) 2.91- 2. 96(1H m,3.11-3 488 39

C18(1H, M [Z- 74 ®B5%) , 6. 55- 6. 59(1H M, 7. 37(1H, t, .
J=2. 7Hz) , B. B~ B_§2( 111143?3 10.89(1H,$),11.94(1H,s . ). Ms: 387, 389( MtH)

1H NVR( 40 6= 01530: 27- 248;926.@4 m),4.59(1H
38(7H, fT) t;1\/54( LH, brs ?%gg ’6”)5 1% 2m P, 8498 1H,m),7.20 (1H,m) .
(1H 1), 7. B54D. B7{aH, t’%‘ 55 A L ,313Q1 ;}1 Br s

: {1H,m),9.34(1H,m}, 11
12.0 1H,$ . V5: 269( M+ ,
1H Nﬁ/R(401M=IZ, G B\ %(LH@) MS.“?/BEL(LMWH 5 46-2

|| || = q.:g
63(9H, ), p. 75- . 83(21—F1n1§ O(ﬂlﬂ‘—iﬁ gfg of1:2 395 TP, m), 4.63 (18
Hm, 7. 37 ]:')'?th JF3. D “@)fGIéléi 1 1% (1H,m),7.21(1H, m)
11. 93( 1H, $) . VS| 387, 38@) m Hum (1H,m), 2H m):9 39 (1H,m), 11
‘ 54(1H s).MS: 409(M+H)+
| 542 | 49 |MS:442,444

. 1H-NMR (400MHz, d6~DMSO) &: 1. 41 2. 33(8H m),4.61(1H
543 | 49 m},4.86(2H,m),6.60(1H,m),6.95(1H,m),7.21(1H,m)

,7.32(1H,m),7.74(1H,m),7.88(1H,m),B.32(1H,m),9.

34 (1H,m), 11.53(1H,s) .M5:389 (M+H) + C
1544 | 49 |MS:394 (M+H)+
545 | 49 |MS:389(M+H)+ :
1H-NMR (400MHz, d6-DMSO) 5:1.45-1. 51(2H m),1.59-1.
62 (2H,m),1.66-1.71(2H,m),1.81-1.92(4H,m),2.07-2
. .10(1H,m),2.28-2.31 (2H, m),3.69-3.87(8H,m),4.20-
546 | 49 |4.24(1H,m),4.47(1H,s),6.59-6.61(1H,m),6.96(1H,d
,J=9.0Hz),7.28-7.29(1H,m),7.91(1H,dd,J=2.4,9.1H
z),8.52-8.53(1H,m),8.66(1H,s), 8 86-8. 89(1H m), 1
i 1.90(1H,brs).MS:566 (M+H)+

547 | 49 |MS:405(M+H)+ :
1H-NMR (400MHz, d6-DMS0)5:1.75-1.87 (2H, m), 1.98-2.
14(2H,m),2.14-2.33(4H,m),4.25-4,.35(1H,m),4.50-4
: - | .83(2H,m),6.38-6.45(1H,m),6.85(1H,d,J=9.0Hz),7
548 | 49 |03-7.10(1H,m),7.05(1H,br) »7.83(1H,br),7.85(1H,d
d,J=9.0,2.2Hz),8.38(1H,s),8.51(1H,d,J=2.2Hz),10

.36(1H,d, J="7. 7Hz),11 43(1H,s) .
‘MS:388 (M+H) +
1H-NMR (400MHz, d6-DMSO)5:1.75-1.87 (2H,m) , 1.98-2.
14 {2H,m),2.14-2.33(4H,m),4.25-4.35(1H,m),4.50-4
.83(2H,m), 6.38-6.45(1H,m), 6.85(1H,d,J=9.0Hz), 7.
03-7.10(1H,m),7.05(1H,br),7.83(1H,br),7.85(1H,d
d,J=9.0,2.2Hz),8.38(1H,s),8.51(1H,d,J=2.2Hz),10
.36(1H,d,J=7.7Hz),11.43(1H,s) .MS:388 (M+H) +

549 | 49

-250~




1H NVR( 400MHz, d6- DVB0) 5: 1. 55- 1. 60(2H, n) , 1. 77- 1.
80(2H, m), 1. 90- 2. 02(4H, n), 2: 06- 2. 13(2H, M), 2. 32-2 491 39
. 36(2H, m , @o=2Be7207dg 2H, M) , 4. 75-4. 77(1H, m), 6. 53- PCT/IP06/326327
6.56(1H, ), 7. 35-7. 38(1H, n), 8. 50( 1H, $), 10: 78( 1H,
brs), 11. 92( 1H, brs) . Ms: 309( MrH) +
1H NVR( 400MHz, d6- DVBO0) 5: 1. 38- 1. 48( 2H, ), 1. 64- 1.
81(4H, ), 1.93-2.05(2H, n, 2. 11-2. 19(1H, m), 2. 37-2 492 40
. 57(.4H, n) T4bd4( 0234bnbds) , 4. 56- 4. 59( 1H, n) , 4. 70(
0. 66H, br s)5 6. 50gR£52(0- 66H, 1, 6. 54-0. 56( 0. 34H,m
), 7.36-7. B8LLH L, 8 BOD. 66H, $), 8. 51(0.34H, 9) , 1
0 ¢Sl L s 2 St AR 0o, (e Do) 877, #9- TR £t W o227 ©
(contd.) Ex Ref -

1HNVR( 400MHz,, db- DVEO) B4 40 88 (1P 18 - F=8 69 APy mhr 42 7-4. 38 (1H, m) ,4.46-5
1. 92(2H, m) 52015-2 26 QLS?-F@ %3§ ?ogér‘il mk, &GP UG b I=9.5Hz) , 7.
5. 40(1H I, 7. p1(1H 1By 83 )77 83 (1H, br),8.24 (1H,d
6(1H, d, J=P. 2Hz) , 7. 9 a#‘br%)Z @HGQ(r§H3§)(18:89 A+p1(1H,d, J=2.8Hz), 10
'$), 8. 48(1LH.$)[ 9. 89 13~$ dlLHy=D. h@zvm,@m@bmw MS:408 (M+H) +

1H- NMR(400MHZ dé- DMSO)6 1. 69 1. 84(2H m),1.99-2,
‘14 (2H,m),2.14-2.36{(4H,m),4.24-4_.34 {1H, m),4.54-4
.75(2H,m),6.38-6.44(1H,m),6.88(1H,d, J=8.9Hz),7
02-7.07 (1H,m), 7.06 (1H,br),7.79(1H, dd,J=8.9, 2. 5H
z),7.80(1H,bxr),8.38(1H,s),B8.42-8.45(1H,m},10.35
(1H,d, J=7.7Hz),11.42(1H,s) .MS:431 (M+H) +

1H-NMR (400MHz, d6-DMS0)5:1.83-1.95(2H,m) ,2.05-2.
21(2H,m),2.21-2.41(4H,m),2.45(3H,s),4.42-4.52 (1
H,m),4.58-4.85(2H,m), 6.54-6.60(1H, m), 6.89 (1H,d,
J=8:9Hz),7.17-7.22 (1H,m),7.87 (1H,dd, J=8.9, 2. 4Hz
),8.53(1H,dd,J=2.4,0.4Hz),8.59(1H,s),9.26(1H,d,
J=7.6Hz),11.79(1H, s) .MS:427 (M+H) + .
1H-NMR (400MHz,d6-DMS0)&5:1.80-2.00(4H,m),2.11-2.
22(2H,m),2.29-2.42(2H,m),4.28-4.40(3H,m), 6.42-6
.48 (14, m), 6.89(1H,dd, J=8.0,4.6Hz),7.04 (1H,br), 7
.05-7.10(1H,m),7.74{1H,br),8.21(1H,dd,J=8.0,1.7
Hz),8%.37(1H,s),8.42(1H,dd,J=4.6,1. 7Hz),10 27(1H
,d,J=7.7Hz),11.41 (1H,s) .MS:408 (M+H) +

1H-NMR (400MHz,d6-DMS0)5:1.55-1.65(2H, m),2.02-2.
25(6H,m),4.38-4.44(2H,m),5.55-5.65(1H,m),7.10(1
554 | 49 |H,brs),7.82(1H,brs),8.05(1H,s),8.11(1H,s),B8.42(
1H,s),9.18{1H,d, J=8.5Hz),12.9(1H, brs) .MS5:-395 (M+
H)+ ]
1H-NMR(400MHz,d6-DMS0)&6:1.60- 1 67(2H m),1.96-2.
06 (4H,m),2.16-2.21(2H,m), 4.50-4.60(2H,m), 4. 99 (1
H,brs),6.59(1H,s),7.00(1H,brs),7.20(1H,s),7.80(
1H,brs),B8.22(1H,d,J=1.9Hz),8.34(1H,s).,8.55(1H,d
,J=1.9Hz),9.43 (1H,d,J=8.5Hz),11.5(1H,s) .MS:422(
M+H) +

(0]

551 | 49

552 | 49

553 | 49

555 | 49
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MS: 420( MFH) +.  1H NVR(400MHz, d6- DVBO) 6: 1. 43- 1. 52(2H, m), 1. 76- 1.
91(6H, M), 2. 10- 2. 16(1H, M), 2. 27- 2. 33(3H, M), 2. 68(2 495 41

H, t, J=6Hz)W0 26002144 , J=6Hz) , 4. 76- 4. 85(1H, m), 6.0 i PCT/JP2006/326327
9(1H, d; J=7. 3Hz) , 8. 25-8. 27(3H, m), 13. 21(1H, br). M8 : 363( M+H) +

1H NVR( 400MHz, d6- DVBO) 6: 1. 00- 1. 59( 13H, m) , 2. 64- 2

. 75(2H, ), 3. 54-3. 69(2H, M), 4. 63-4. 76(1H, m), 6. 55- 496 41

6.64(1H ), 7.35-7.39(1H ), 8. 5P(1H, $), 10. 79- 10.

83(1H, M), Thod&( T21eSRt B! 378( MrH) +

1H NVR(400VAZ iRPMBO 6. 1.54- 1. 62(2H m , 1. 73- 1.
86(4H, m, 1.196-2._%?7((41%1?1% 2 54- 2 61(3H m,2.67(2 497 41

H t, J=6. 0rz) 3 S7(2H 17 @3 $5:9.252.03(8H,m), 4.58-4.
-6.59(1H 1y, 7. B6- 7.8 % g 5@%5% B s5d0s. 59 (1H,m), 6.97 (1H, b

83(1H, $), L1.93(1 !?
1H NVR 403@ﬁ§,daﬂbws 57 7,4457,46(1H,m),7.75 (1H,brs
82(2H,g),l.84-1_89( §Z4 3@:&gs§ %egﬁﬁ%hjé 213 OHz)ycl 154 (1H, s) . MS: -

1H- NMR(4OOMHZ d6-DMS0)5:1.30-2.15(8H,m),4.34 (2H

,brs),4.55-4.56(1H,m),6.57-6.58(1H,m),6.95(1H,Db

557 49 |[rs),7.18-7.20(1H,m),7.86(1H,brs),8.00(1H,s),8.3

. . - |4(1H,s),9.39(1H,d, J=8.0Hz) ,11. 55(1H brs) .MS:394
: (M+H) +

1H-NMR (400MHz, d6-DMSQ) 5:1.56-2. 56(8H m),3.69(3H
,s),4.66-4.85(3H,m),6.66(1H,s),7.25-7.35(2H,m),
7.85—7.94(1H,m),8.35-8.43(1H,m),9.33—9.45(1H,m)
,11.53(1H,m) .MS:422 (M+H)+ )

558 | 49

1H-NMR (400MHz, d6-DMSQ) 5:1.23-2.32 (BH,m) ,4.60-4.
559 49 |80(3H,m),6.61(1H,s),7.24~7.36(2H,m),7.85-8.40(6
H,m),9.27-9.37(1H,m),11.53(1H,brs) .MS:405 (M-H) -

1H-NMR (400MHz, d6-DMS0Q) 5:1.96-1.98(2H, m),2.15-2.
120(2H,m),2.31-2.37(2H,m),2.51~2.58 (2H,m}, 4.33(1

H,m),5.00(2H,s),5.96(1lH,s),6.94-6.97(1H,m),7.37
(1H,t, J=3.0Hz),7.90(1H,s),8.14(1H,dd,J=1.8,7.7H
z),8.47(1H,dd, J=2.0,4.8Hz),10.95(1H,s),11.60(1H
s).MS:386 (M+H) +

560 | 49

1H-NMR (400MHz, d6~DMS0) 5:1.71-1.73(2H,m),1.98-1.
99 (2H,m),2.13(2H,m),2.43-2.54 (4H,m) ,4.81(2H, s),
561 49 |5.10(1H,brs),7.07(1H,d,J=4.9Hz),7.44{(1H,s),7.90
(1H4,s),8.41(1H,d,J=5.1Hz),10.97(1H,s) ,11. 52(1H
s) .MS:386(M+H)+,408 (M+Na) + :

1H-NMR (400MHz,d6-DMS0) &:1.94~1.96(2H, m) ,2.15(2H
,m),2.26—2.32(2H,m),2.47—2.54(2H{m),4.04(1H,m),
562 49 |4.77(1H,s),5.59(1H,brs),7.06(1H,d, J=5.2Hz},7.32
(1H,brs),7.48(1H,s),7.88(1H,s}),8.39(1H,d, J=5.0H
z),10.92(1H,s),11.58(1H,s) .MS:386(M+H) +
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. 48(3H,m, 2. 71(2H,t, J=6. OHz) , 3. 66( 2H, t , J=6. OHz)
L 4.76(1H, $), 6. 61-6.63(1H ), 7. 36-7. 37(1H, ) 8. 5
O(1H, $) , 10woApiAdrBue 11. 92( 1H, $) . MS: 378( MrH) + PCT/IP2006/326327
1H NMR('400MHz, d6- DMS0) 6: 1. 412-1. 49(2H, m, 1. 73- 1.
80(4H, m, 1.83-1.89(2H, m, 1. 97-2. 03(2H, m, 2. 09- 2
.13(1H, m, 2.18-2.23(2H,n), 2. 68(2H,t, J=6. 0Hz), 3. 499 41
61(2H, t, J=6.0Hz), 4. 17-4. 21(1H, ), 6. 48( 1H, dd, J=1
.9, 3. 517) ,Taba8( TB(bohtd. 12( 1H, dd, J=2. 5, 3. 5Hz) , 7
- 79(1H, br JT 837 LE ®), 10 TI{IH d, J=83Fz), I1. 46 - (1H $)7 V5 390(WFH) +
Table 72( :oEvtd )t_l Ei( IRetfa Ex Data
1H NVR( 406ivHZ; AS(Z2H— 7
90(7H,E’r), b. 10 p. 20( ”5;% -6 7DHS ?f%f d;% §>&§‘Z‘P (), 216 (2H
9(2H,t, J=5. 9Hz) , 5. 7f(ti o kPP (FH1B( 1 Hym), 4.03(1H,m
7.86( 1H, b )568. D5(dLH j4@(“Jz|5|’$)5 53055#11151’ d11, 4, 5=3 0kz), 7.53
. 7Hz), 12. 78(1H br) . 41H s),7. 98(1H dd J=2.4,9.0Hz),8.60/{
1H NVR( 400MHz , [d6- D\ ,1J=?34ﬂzeo(lQH9ﬁ)(111f$b»hl 60 (1H,s) .MS: 386 (M+
H)+
564 | 50 |MS:394 (M+H)-
"1H-NMR (400MHz, d6-DMS0) 8:1.46-2.22(13H,m),2.59(3
s65 | s0° s),4.09(14,m),4.55(1H,s),6.49(1H,m),7.16(1H,m
: ) 78.58(1H,s),10.67 (1H,m),11.71(1H,s) .MS:326.2 (M
+H) +
566 50 |MS:410(M+H)+
1H-NMR (400MHz, d6-DMSO) 5:1. 43 1.50(4H,m),1.63(6H
,5),1.65-1.74(3H,m),1.87-1.94(34,m),2.03-2.11(1
cc7 | 50 |Hem ,2.21-2.24(2H,m),4.30-4.34(1H,m),4.53(1H,s)
,6.06(1H,s),6.49-6.51(1H,m),7.23-7,25(1H,m),7.8
4-7.87(1H,m),8.71(1H,s),11.63 (1H,brs). Ms-410(M+
H) +
. 1H-NMR (400MHz, d6-DMS0) 3:1.45-2.33 (7H,m) , 3.80 (3H
5¢g | 53 |7S),4.07(1H,m),4.46(1H,m),6.07 (2H,s),6. 43 (1H,m)
,7.11(1H,m),8.13(1H,s),8.84 (1H,m),11.31(1H,s) .M
5:356 (M+H) +
1H-NMR (400MHz, d6-DMS0) &:1.40-2.45(13H, m),4.11 (1
c69 | 53 H,m),4.44(1H,s),6.45(1H,m),7.14(1H,m),7.86(iH,s
|),8.32(1H,s),8.60(14,m),10.77(1H,s),11.41(1H,s)
.MS:327 (MtH) + ’ -
1H-NMR (400MHz, d6-DMS0) 5:1.47-2.25{7H, m),2.31(3H
<70 | 53 s),3.96(3K,s),4.10(1H,m),4.50(1H,s),6.46(1H,m)
,7.13(1K,m),8.16(1H,s),9.12(1H,m),11.39(1H,s) .M
5:328 (M+H) + :
~ | LH-NMR (400MHz, d6-DMS0) 5:1.29-2.27 (12H,m), 2.31 (3
<71 | 53 |HrS),4.09(1H,m),4.32-4.37(2H,m),6.44 (1H,m),7.12
(1H,m),8.11(1H,s),9.33(1H,m),10.88(1H,s),11.32¢(
1H,s) .MS5:341 (M+H)+
572 | 54 |MS:398(M+H)+
573 | 5q |MS:366(M+H)+
574 | 54 |MS:439 (M-H)+
575 | 54 |MS:384(M+H)+
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79(6H m, 1.87-1.95(2H, ), 2. 08-2. 15(1H, m, 2. 21-2 501 41

.27(2H, M, 2. 69(2H,t, J=6Hz), 3. 58(2H, t, J=6Hz) , 4. 9

9( 1H, d, J=8weHe)A718¢ 1H, b ) 7.89(1H, br), 8. 06(1H PCT/JP2006/326327

'$), 8.46(1H, $), 10. 05( 1H, d, J=8. 6Hz) , 12. 79( 1H, br) . VB: 381( MrH) +

1H NVR( 400MHz, d6- DVBO) 6 1 43-1.51(2H, m, 1. 77-1.

80(2H, M, 1.83-1.90(2H, M, 2.03-2.09(2H, M, 2. 12-2 502 41

.17(1H, m, 2.33-2.40(3H,m, 2. 70(2H, t, J=6. OHz) , 2.

89- 2. 93( 2Hamle3. 781 €2k d; D=6. 0HzL4. 87(1H, $),7.9

8(1H $), 10 94(THSP T I2. 95( 1H, br) . M5: 379( M+H) +

1H NVR( 40 DNVEE, e DVEPI®R 1. 45- 1. 52(2H, m), 1: 79- 1.

84(2H, m, rﬁ—‘i— —95( RERTT) Gp&. T0(2H My, 2- T4-2 503 4T -

.19(1H,n)’/1f% ? q§§1i§zgiﬁg4p UA\AH n) 7 46( ‘

2? $)1’24§8'1ﬁ' bls *" d“mr’z,*d%—‘b{q’sb%”?\ég‘-l 42(2H,m),1.57-1.

), 12. i 23' 11 L L még 93 1.99(2H, m),2.05-2
2>

1H NVR( 400MHz, ¢

( b e %%1@,@)32222'@25,311?;14@ 2080h- O 1H,m) , 4.48 (
.36(3H, m | 4. 27( 1H, d| 3875 BHe)1 6 ]6-(,1:].,|Jd= Mgy §, 10-6. L3(1H,m) , 6.42-
6.44(1H,m),7.16-7.18 (1H,m),7.91(1H,d, J=16.1Hz),

8. 21(1H,s),11.53(1H,brs) .MS:335 (M+H) +
. . * | 1TH~NMR {400MHz, d6~DMSQ) 5:1.45-2.69(13H,m) ,4.19(1
1979 61 |H,m),4.53{(1H,s),6.54(1H,m),7.25(1H, m},8.43(1H,s
},8.75(1H,m),11.68{1H,s},MS:367 (M+tH) +,365 (M-H) -
P ) . .
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7.3(1H t, J=2.3Hz), 7. 53(1H, br), 8. 16( 1H, br), 8. 47(

1H, $), 10. 94( 1H, $), 12. 11( 1H s) . MS: 389, 391( MrH) +

1H NVR( 400MHz, d6- DVBO) 8: 1. 22- 2. 33(10H, m), 4. 12(1 505 43
Hm,6.44(1H m, 7. 03(1H m, 7. 14(1H m), 7. 64(1H m

), 8.39(1H, $), 10. 25(1H, n), 11. 48( 1H, $) . M5: 345( M+H ) +

1H NVR( 400MHz, d6- DVBO) 6: 1. 68- 2. 38( 13H, ), 4. 98-5 506 43

.02(1H,m, 7. 08(1H, brs), 7. 90( 1H, brs), 8. 06(1H, $),

8.47(1H $), 10. 4(1H, d, J=8. 6Hz), 12. 7(1H, brs). Ms: 3  30( MtH) + 507 45
VS: 366( MrH) + 508 46 N&; 388( MrH)+.509, 46 Ms: 387( MrH) + Tabl e
.72(contd.) Ex Ref - %ﬂY‘%‘“ﬁ&@I_"HBﬂE)& 397( MFH) + 511 46 MS: 363( M+H) +
512 46 NMS: 405( MrH) + St dinidind 404 iédrofom&det 5 mixtuare of stereoiso-

rners thereod, ora pharms¢eutienlly acceptable salt thercof, of
& compound selected from the pronp consisting of:

LN S
;\\\\}"H N-H}. NH 0
HOu,,
. trans
GIE
OR
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46 MS: 381(MkH) + 515 46 MS: 314( MH) + 516 46 MS: 328( MrH) + 517 46
MS: 356( MrH) + 518 46 MS: 368( MrH) + t519 46 MS: 370( MkH) + 520 46
MS: 377( MkH) + 521 46 MS: 379( MkH) + 522 46 MS: 382( MkH) + 523 46
VS: 394( MkH) + 524 46 MS: 378( MkH) + 525 46 MS: 378( MkH) + 526 46
4S: 393( MkH) + 527 46 MB: 426( MkH) + 528 46 MS: 342( MkH) + 529 46
MB: 384( MrH) + 530 47 MS: 368( MrH) + 531 47 MS: 354( MrH) +

4 LN f ! R
|
%H“‘“"- M
N0 AN |

Ho.ﬂu,
cig
cis
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532 47 MB: 354( MkH) +. 533 47 MB: 354( MeH) + 534 47 MB: 368( MbH) + 535 47
1H NVR( 400MHz, d6- DVBO) 6: 1. 13- 1. 27(1H, m), 1. 43- 1.

52(2H, M, 1. 62-1. 73(4H, m), 1. 78-1. 91(5H, ) , 2. 07- 2

. 42(6H, M, 3.54-3.67(5H, m, 4. 00- 4. 13(1H, ), 4. 53(

1H, brs), 6. 35-6. 43(1H, m), 7. 18- 7. 20(1H, m), 7. 70( 1H

,$),7.82(1H m), 11. 64(1H, brs). M5: 383( MrH) + 536 49 MS: 440( M+H) + 537 47
1H NVR( 400MH7, d6- DVB0) 6: 1. 58- 2. 42(8H, m) , 3. 04- 3.

66(4H ), 4. 19- 4. 38(1H ), 6. 37-6. 54(1H, ), 6. 87-7

.96(8H, M, 8.36(1H, $), 10. 08-10. 26(1H, m), 11. 42(1H , brs) . Ms: 376( MrH) +
538 49 MS: 421( MrH) + 539 49 MS: 408( MkH)+  Table 72(contd.) Ex Ref - Ex
. Data  1H NVR(400MHz, d6- DVSO) 6: 1. 47-2. 22(9H, m), 4. 59( 1H 540 49
,m,4.83(2H m, 6.59(1H, m, 6. 98( 1H, ,7.%0(1H,r‘r)
,7.73(1H m, 8. 33(1H m, 8. 37(1H, m) B L 11
.53(1H, $). M5: 389( MH) +.
1H NVR( 400MHz, d6- DVED) 6: 1. 49- 2. 3637 HA) . 4.63( 1Hygal 49
M, 4. 91(2H, ), 6. 61(1H, ), 6. 98( 11j 1), ™1(
,7.77(1H m, 8.32(1H m, 9. 15(2H, m, 9. 39(1H m [l11
. 54(1H, $). MS: 409( MrH) + 542 4B0MS: i

NH O NH ]
b ; ot}
CH OH
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1H NVR( 400MHz, d6- DVBO) 6: 1. 41- 2. 33(8H, m), 4. 61( 1H 543 49
,m, 4.86(2H, M, 6.60(1H ), 6.95(1H ), 7. 21( 1H, m
,7.32(1H, m, 7. 74(1H, m, 7. 88(111, M, 8. 32(1H m, 9. -
34(1H ), 11. 53(1H, $) . M5: 389( MkH) + 544 49 NMB: 394( MkH) + 545 49
MS: 389( MFH) +  1H NVR(400MHz, d6- DVB0) 5: 1. 45- 1. 51(2H, m), 1. 59- 1.
62(2H, M, 1. 66-1. 71(21-F, m), 1. 81- 1. 92(4H, m) , 2. 07-2
.10(1H, m), 2.28-2.31(2H, ), 3. 69- 3. 87(8H, ), 4. 20- 546 49
4.24(1H, M, 4. 47(1H, $), 6.59-6. 61(1H ), 6. 96( 1H, d
,J=9. 0Hz), 7.28-7.29(1H,'m), 7. 91( 1H, dd, J=2. 4, 9. 1H
z),8.52-8.53(1H, m, 8. 66( 1H, &), 8. 86-8. 89(1H, m, 1

9

1. 90( 1H, brs) . MS: 566( MrH) + 5 - 405( MrH) +
1H NVR( 400MHz, d6- DVB0) 5: 1. , .m, 1.9 3-2.
14(2H, m), 2. 14- 2. 33(4H, m) , 4%p5- 4. .M, 4. 50- 4
.83(2H, M), 6. 38-6. 45(1H ), 6 9,.8Hg), 7. 548 49
03-7.10(1H, m, 7. 05(1H, br),, 7. 83( YA, 7.85(1H d
NH 0
|
rany
0
e,
i N
l =y
A AL o
NH NH;
NP
9
w7
N,
i | N
P
WNE 0
HQ ¢ir
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d, J=9.0, 2. 2Hz), 8. 38(1H, $), 8. 51( 1H, d, J=2. 2Hz), 10
.36(1H,d,J=7.7Hz), 11. 43(1H, $) VB: 388( M+H) +
1H NVR(400MHz, d6- DMS0) 5: 1. 75- 1. 87(2H, m, 1. 98- 2.
14(2H, m, 2.14-2.33(4H, m, 4. 25-4. 35(1H, m, 4. 50-4 549 49
.83(2H, m, 6.38-6.45(1H m, 6. 85(1H, d, J=9. 0Hz) , 7.
03-7.10(1H m, 7. 05(1H, br), 7. 83(1H, br), 7. 85(1H,d
d, J=9.0, 2. 2Hz), 8. 38(1H, 5), 8. 51(1H, d, J=2. 2Hz), 10
.36(1H,d,J=7. 7Hz), 11. 43(1H, $) . M5: 388( M+tH) + WD
2007/ 077949PCT/JP2006/ 326327 Table 72(contd.) Ex Ref -Ex Data
1H NVR(400MHz, d6- DVBO) 5: 1. §3-1. 94(2H, m), 2. 01- 2. '
18(2H, m, 2.18-2.36(4H, m, 4 R7- (1H, m, 4.46-5 550 49
.09(2H, M, 6.38-6.45(1H, m , J=9. 5Hz) , 7
04-7.11(1H, m), 7. 05( 1H, br) r), 8§24(1
d, J=9. 5, 2. 8Hz) , 8. 39( 1H, $) . - En
.38(1H,d, J=7. 7THz), 11. 45. (1H, $) . N5: 408| M+H)
1H NVR(400MHz, d6- DMS0) 5: 1. 69- 1. 2H)m) | 1'0%9_ 2.
|““ 0 3

, HO C‘;l
g | M
\ g
P t \""“/\CHJ,
LB
HO Cil
i | M
\ - H"‘\/"'CH"
P S
HO
HiC
e
o
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14(2H, M, 2. 14-2.36(4H, m) , 4. 24- 4. 34(1H, m) , 4. 54- 4 551 49
.75(2H, ), 6. 38-6. 44(1H, M, 6. 88(1H, d, J=8. 9Hz) , 7. t
02-7.07(1H ), 7. 06( 1H br). 7. 79( 1H, dd, J=8. 9, 2. 5H
z),7.80(1H, br), 8.38(1H $), 8. 42-8. 15(1H, m, 10. 35

(1H,d, J=7. 7Hz), 11. 42(1H, $) . MB: 431( MrH) +

1H NVR( 400MHz, d6- DMVBSO) 5: 1. 83-1. 95(2H, m), 2. 05- 2.
21(2H,m, 2.21-2.41(4H, ), 2. 45(3H, $), 4. 42-4.52(1 552 49
H m,4.58-4.85(2H,m, 6.54-6.60(1H m, 6. 89(1H, d,
J=8.9Hz),7.17-7.22(1H, m, 7. 87(1H, dd, J=8. 9, 2. 4Hz

), 8.53(1H, dd, J=2. 4, 0. 4Hz), 8.59(1H, $), 9. 26( 1H, d,
J=7.6Hz), 11. 79(1H, $) . M5: 427( MrH) +
1H NVR(400MHz, d6- DVB0) 5: 1. 80- 2. 00(
22(2H, M, 2.29-2.42(2H,m), 4. 28-4. 4 3
.48(1H, m, 6. 89(1H, dd, J=8. 0, 4. 6Hz),\<.
. 05-7. 10(1H n), 7. 74( 1H, br) . 8. 21(1H

0(1i4'

Jd, J=7. 7Hz) . 11 41( 1H, $) . M5: 408

1H- NVR( 400MHz, d6- DVBO) fb&,s}/]q
i

0 .
i ' LNy
\\ L NHy,
~L
Ho 3
%)
{f N

NH, end

N\< ‘,‘s-m
0
HO cls
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25( 6H, m 4.38-4.44(2H, M, 5. S5-5. 65(1H, M, 7. 10(1 554 49

H, brs), 7.82(1H brs), 8. 05(1H, $), 8. 11( 1H, $) 8. 42(

1H, $), 9. 18(1H d, J=8. 5Hz), 12. 9(1H brs).Ms:395(M+  H ) +

1H NVR(400MHz, d6- DVSO) 5: 1. 60-1. 67(2H, m), 1. 96- 2.

06(4H, M, 2. 16-2.21(2H, M, 4. 50- 4. 60(2H, M, 4.99(1 555 49

H, brs), 6.59(1H, $), 7. 00( 1H, brs), 7. 20(1H, $), 7. 80(

1H, brs), 8.22(1H, d, J=1. 9Hz), 8. 34(1H, $), 8. 55(1H, d

,J=1. 9Hz), 9. 43(1H, d, J=8. 5Hz), 11. 5(1H, $) . M5: 422( mtH) + Tabl e
72(contd.) Ex Ref -Ex Data

1H NVR( 400MHz, d6- DVBO) 6: 1. 22- 2. #1194, 4. 58- 4.
67(5H, M, 5. 38(1H, brs), 6.58-6.5 (1H,£r7 6.]97(1H b 556 49
rs),7.19-7.25(2H, m, 7. 44- 7. 46( 7. 78( 1H, brs

), 8.31(1H $), 9. 30( 1H, d, J=8. OHz) ,TT. S, VB
1H NVR( 400MHz, d6- DVBO) 6: 1. 30- 2. 15( 8H, 1) , 4. 34( 2H

'NQNH
"o cin
|

2, The compound according to claim 1, or 1 pharmaceut-
¢ally acceptable salt thercof) wheteln soid corpound is:

| ®/n~<‘]

3. The compound according to claim 1, ora phosmacenti-
cally acceptable salt thereod, wherein said rompound is:

LN
&
N
‘\\\
g
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,brs), 4.55-4.56(1H, ), 6.57-6.58(1H, m, 6. 95(1H, b 557 49
rs),7.18-7.20(1H ), 7. 86(1H, brs), 8. 00(1H $), 8. 3

4(1H, $), 9. 39(1H, d, J=8. OHz) , 11. 55( 1H, brs) . M5: 394 i  (M+H) +
1H NVR( 400MHz, d6- DVB0) 6: 1. 56- 2. 56( 8H, m) , 3. 69( 3H 558 49
,$),4.66-4.85(3H,m, 6.66(1H $), 7. 25- 7. 35(2H, ),
7.85-7.94(1H ), 8.35-8. 43(1H ), 9. 33-9. 45( 1H, m)

,11.53(1H, m) . MS: 422( MrH) +

1H NVR( 400MHz, d6- DI\/BO)6 1 23- 2. 32(8H m, 4. 60-4.. 559 49
80(3H m, 6. 61(1H $), 7.36(2H M), 7. 85-8. 40(6

H m,9.27-9.37(1H, mmtbm;u &{:ﬁmm}oraphmceun-

1H NVR( 400MHz, d6- 1355
20(2H m, 2. 31-2. 37(2H, g)em 51- 2 g@g n{ﬁﬁ@%‘%‘fﬂpmdm

H 1), 5. 00(2H, $), 5. 96( 1H, $), 6. 94- 6 97(1H ,7.37 560 49
(1H,t, J=3. OHz), 7. 90( 1H, $) , 8. 14( 1H, dd, J=1. 8, 7. 7H

z), 8. 47(1H, dd, J=2. 0, 4. 8Hz) , 10. 95@LH, $)N¥11. 60(1H , $). MS: 386( MrH) +
1H NVR(400MHz, d6- DMS0) 6: 1. 71- 1. . 98- 1.
2
N,
u NH
HO”{JI(,
trang

3. The componnd sccording 1o ¢Jnim 1, or a pharmaceuti-
enlly acteptable salt thereot, wherein smd compound is;

§ =

\\ L NH3,
NH o
O vara

&, The compound according to claim 1, or a pharmaceuti-
cally acceptable salt thereof, whercin said eompound is;
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99(2H, M), 2. 13(2H, M), 2. 43- 2. 54(4H, m), 4. 81(2H, $), 561 49

5.-10(1H, brs), 7. 07(1H, d, J=4: 9Hz) , 7. 44(1H, $), 7. 90

(1H,$), 8. 41(1H, d, J=5. 1Hz), 10. 97(1H, $), 11. 52( 1H,

s) . MB: 386( M+H) +, 408( M+Na) +

1H NVR( 400MHz, d6- DVBD) 6: 1. 94- 1. 96( 2H, ), 2. 15( 2H

M, 2.26-2.32(2H, ), 2. 47-2.54(2H, M), 4. 04(1H ), 562 49

4.77(1H $), 5. 59( 1H, brs), 7. 06( 1H, d, J=5. 2Hz) , 7. 32

(1H,brs), 7. 48(1H, $), 7. 88(1H $), 8. 39( 1H, d, J=5. OH

z),10.92(1H,$), 11.58(1H, $). M5: 386( M+rH) + Table 72(contd.) Ex Ref
Data  1H NVR(400MHz, d6- DVBO) 5:.1. 97- 1. 99( 2H, ) , 2. 16( 2H

,brs), 2.28-2.35(2H, ), 2. 46- 2. 54 2H M 4. 03( 1H, m 563 49

), 4.83(2H, $), 5. 70(1H, $), 7. 70(
(1H,$), 7.88(1H, $), 7. 98( 1H, dd,
1H, d, J=2. 4Hz) , 10. 94(1H, $), 11. 6
VS: 394( MrH) -

7. The compound according o claim 1, ot a pharmacctti-
cally aceeptable alt thereof, wheroin said compound is:

- i
PN
\
7 \Ymh

8. The compound aceoriing to claim 1, or a pharmacenti-
cally eceeptable salt thereof, wherein snid compound is:
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1H NVR( 400MHz, d6- DVBO) 6: 1. 46- 2. 22(13H, m), 2. 59(3 565 50

H $),4.09(1H m, 4.55(1H $), 6. 49(1H m), 7. 16(1H m |

), 8.58(1H, $), 10. 67(1H, m, 11. 71(1H, $) . M5: 326. 2(M  +H) + 566 50

MS: 410( MFH) +  1H NAR(400MHz, d6- DVBO) 6: 1. 43- 1. 50(4H, m), 1. 63( 6H

,$),1.65-1.74(3H,m, 1.87-1.94(3H, m, 2.03-2. 11(1 567 50

H m,2.21-2. 24(2H, m), 4. 30- 4. 34(1H, m), 4. 53( 1H, $)

,6.06(1H, $),6.49-6.51(1H ), 7.23-7.25(1H ), 7. 8

4-7.87(1H, m, 8. 71(1H, $), 11. 63(1H, brs) . M5: 410( M+ H) +

1H NVR( 400MHz, d6- DVBO) 8: 1. 45- 2. 33( 711, m), 3. 80( 3H 568 53

,$),4.07(1H, M, 4. 46(1H, m), 6. 07(2H, $), 6. 43( 1H, m)

,7.11(1H, m), 8. 13(1H, $), 8. 84(1H, ), 1181(1H $). M  S: 356( M+H) +

1H NVR( 400MHz, d6- DVBO) 6: 1. 40- 2. H¥,4.11(1 569 53

Hm,4 44(1H $), 6. 45(1H m, 7. 14(1H|m , 7 86(&5,5

), 8.32(1H, $), 8. 60( 1H, m, 10. 77( QCH . MB: 327( MrH) +
2

cix

)34

9. The compound atcording fa claim 1, o2 & pharmaceuti-
cally acceptable sult thereof, wherein soid corapound is:

PRI
<\N I o NH}

NH ©

r
10, The compound according {o claim 1, or & pharmacen-
tcaily acceptable salt thereof, whercin smd compound is;

N
\ I L NI,
NH

o
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1H NVR( 400MHz, d6- DVBO) 6: 1. 47- 2. 25(7H, n) , 2. 31(3H 570 53

,$),3.96(3H $),4.10(1H m, 4. 50(1H, $), 6. 46( 1H, m) g

,7.13(1H, ), 8.16(1H $), 9. 12(1H ), 11. 39(1H,$). M S: 328( M+H) +

1H N1R( 400MHz, d6- DVSO) 6: 1. 29- 2. 27(12H, n), 2. 31(3 571 53

H $),4.09(1H, m), 4.32-4.37(2H, M, 6. 44(11-J, m), 7. 12

(1H m, 8.11(1H, $), 9. 33(1H, n), 10. 88(1H $), 11.32(  1H, $). MB: 341( M+H) +
572 54 MB: 398( MtH) + 573 54 MS: 366( MrH) + 574 54 MS: 439(M H) + 575 54
V. 384(M+H) + Table 72(contd.) Ex Ref -Ex Data 576 59 Ms: 990( M H) -
577 54 M5:389( MtH) +  1H NMVR(900MHz, d6- DVBD) 5: 1. 36- 1. 42(2H, m), 1. 57- 1.
69(9H, M), 1.73-1.79(2H, m), 1. 93-1.99(2H, n) , 2. 05-2 578 55

.09(1H m, 2.27-2.31(2H, m, 4. 00- 9. 04( 1H, m), 9. 98(

1H, $), 6. 11( 1H, d, J=15 Thexpppowet ScdmlitbHo @i 1984 pharmacoy-

6. 99(1H, ) . 7. 16- B kilsthbid s 8 ibkof whrkh sHfdompound i,

.
R Y
NH  NHy
\N
’,,N
P

12, The compound secording to claim 1, or a pharmacey-
tically acceptable salt thereof, wherein said compound is;

g ¥
é |
y:

HC trans
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8.21(1H,$), 11. 53(1H, brs). Ms: 335( M+H) +

1H NVR(900MHz, d6- DMS0) 5: 1. 95-2. 69(13H, n), 9. 19(1 579 61

Hm,4. 53(1H %), 6.59(1H, m, 7. 25(1H, n), 8. 93(1H, s

),8.75(1H, m, 11. 68(1H, $), M5: 367( M+tH) +, 365(M H) - The i nvention

clained is: 1. A conpound, a stenoisonmur or a m xture of

stcreei soncrs thereof, or a pharnmaceuticall yacceptable salt thertof;
of a conpound selected fromthe pyonp consisting of: (r( CH
Lie" Ng2. f11 NE aN r'?i ? Nr'N HO C113. Z The

conpound according to claim1, bg‘f phapnaceuti .. cal l]\{ accept abl e salt
t harcor, wherein sai d}& RPORRG acconding 1o clama 1, or a pharmaccy-

Heally accepioble salt therenf, wherein said compound is;

IO

14. The compound according to claim 1, ar a pharmaccu-
tically acceptable salt thereof, wherein safd compound is:

\\ l df’ ENNU#,CH}
.«“‘NH Q

2ix
HO

15. A pharmacentically acceptable salt form of a gom-
pound sceording to cluim 1, wherein {he pharmaceutically
acceplable salt is selected from the group consisting of hydro.
chloric cid, Iydrobromic acid, hydriodie acid, suifiic acid,
nitric acid, and phospharic acid, formic acid, neetic atid,
sropionic acid, oxalie acid, malonie acid, sucecinic aeid,
fimaricacid, malelc acid, lactic acid, maticacid, tartaricacid,
eitele acid, methanesulfonie ueid, cthanesil fonis acid, aspar
tie aoid and glutamic acid,
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3. The conmpound according to claim1, or It pliannaceMtally
acceptabl e salt thereof, wherein said conmpound is: 4. The
conpound according to claiml, or a pharnaceMcally acceptable salt
t hereof, wherein said conpound is: bur S. The conpound accordi ng
to claim1, or a phatmaccutigolly acceptable salt thereof, wherein
said compound is: 6. The conpound according to claim1, or a

phar maceutical ly acceptable salt thereof, wherein said conpound is:
OH 7. The conpound according to claim1l, or a Phanaacauti"™ cony
acceptable Salt thereof; wherein md conpound is: 8. The conmpound
according to claim1l1, or a pharmaceutically acceptable salt thereof,
wherein sold conpQuad is: 9. The conmpound according to claiztl, O
a pharmaceutically accept ahl o suit thereof, wherein said conpound is:
N% 10, The conpoundéadinamergubenlly acceptable salt forgna¥ feeBldcal | y
acceptnb! e salt therpaahd svdeeding to shin 1¢ sipreimthe phormacentieefly The
conpound accordi ng tn@c ;m]ma]t,g dracm&}w—m}@ﬁudeafly accept abl e salt

thereof wherein said g c%umn]] gﬂp%fﬁijﬁﬁ ing to
claiml, or a phar %ﬁﬁ he i ‘?r oin said
corrpound is: I mt’l

pbrncvil cal | ysal t tH’E‘? 14. The

conmpound according to &Amwav@w@lpm ‘Euf? qurmlogﬁé’@ abl e salt
t her eof , wherein saipg nqmulmg iasclaim 1, wherel the phensedetivatly cal |y
accept able salt for nreedplsdlcaltiosrdinieeid.di ng to cI aim1l, wherein the
phar maceutical |y acccpgl m@&mm;ﬂ @@A@g};;@ﬁ doummgegmomp CO usis

ting of hydm chlori suﬁd:a or %ﬂ@f S0 @r @ phhmdavstich Debospratde d.

sul furic acid, ni tr Té;ﬂ% @tﬁ d, acetic
acid, proplonic aci 8 E"%IBHEH t aci an| om‘c ]g‘iicgep &?gl‘ac d,
fllnatlcaC|d mal ei ! InCI|atI .C gC rttwcacid
citric acid, Inet hanc@»l&@h@%&?@“] Et"lﬁ%ﬁi" "’g h”@ %lzci Wasparti ¢

aci d and &atonic acipaund acoeslingy ampwh@m@aﬂhp)pha@@éﬁttwm salt form
of a conpound accor dcoegmbhmltashydmbmmda t he pharnaceutically
acceptable salt is hyﬂ‘ganhgm@um!cbmposxtibﬁmﬁpnhag]ﬁmmuncueal ly
acceptabl e salt forﬁhgj E‘Z@W% B rﬂg, 119 ,gjuﬁimylandv@erel n the

phvxmacoutically accen lc é Jgﬁﬁ
pharmaceutical Iy ac€ep r m of a corrp und accor d| ng to

claiml, wherein the BhafICepCahlonAGrLRNAPLE BRIl oy Sn0bmDi aci d.
19. A pharmaceutical conposlfi u& aa(ir%gx{td' ng to

claim1, ot a phar rﬁéﬁi@ﬁtllt‘?;éffmégec‘é T“ée %f%q?adf%@lﬁ%
phar maceut i cal |y acodpr pbrestiomof disepses pelestedifiomshe srowzeonsw\nng of
pharnmaceuti cal |y aceeptiaidueing aighn/fistéraiplantatitin)aypeitincink dtseasesdi ng to
claim51 wherein thﬂumﬂalsd%ﬁ@qﬁémkdla/mﬂﬁ%Qx?é%sena%?é if hi dipobr o
true acid. 21.Apharmaceutical conposition conprising p ar n| a ceu.
&al |y acceptable salt formawarding to claim 20, and a

phar maceutical ly acceptable carrier 4r excipient. 22. The use of

t he conpound or a salt according to any one of clains | to 18 in the
manuf acture of a medi canent for the treatnment and/or prevention of
di seases selected fromthe group consisting of rejection during
organ/tissue transplantation, autoi mune diseases, nmultiple
sclerosis, rheumatoid arthritis and psoriasis in human being.
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