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WO 2007/007886 PCT/JP2006/314117 1 DESCRIPTION AN OXIME
DERIVATIVE AND PREPARATIONS THEREOF 5 TECHNICAL FIELD

WO 98886t invention relates to a novel oxime derivative havi{gl/&#2006/314117
‘excellent glucokinase activation effect, which is useful as a medicine.
BACKGROUND ART 10 Glucokinase (GK) is one of four hexokinases
found in mammalian animals. The hexokinases catalyze a conversion of
glucose into glucose- 6-phosphate which is the first step of glucose

metabolism. GK is localized mﬂﬂrﬁgﬁ}ﬁi@cﬁ\f)arenchymm cells and
pancreatic R cells, and plays an‘important role in whole body glucose
homeostasis as a 15 rate-controlling enzyme for glucose metabolism in
these cells. The heEatic andfancreatic forms of the enzyme are different

in N-teh&*451 U8 S HACE EFEREME SRR Bif AT REGH

each splicing, but are functionally indistinguishable. Three hexokinases
except GK are saturated in enzymatic activity 20 at a glucose
TESPdeMcAbrbBlly 1 mM, but Km of GK is 8 mM, which is within a

physiglogicalsange of plogskglucgios Jevels Therelore G Medalste having

intracéllular glicose metabolism IS activated as the concéntration 0

ahlesddliectsglineskanesdramivertivih lefflds. miviclo ipassefandial eyekdicine.
(10 to 15 mM). 25 A hypothesis that GK functions as a glucose sensor of
pancreatic (3 cells and hepatocyte has been proposed (nonpatent

BACHngNH UNDhereafter, it has been clarified that GK actually plays a

definitely important role in whole body glucose homeostasis according to

the réshieokioregddibatyomedtideunhrrciiBricsiornrhirarpanmalian

A VIR PERA o o
6yepbjmqprmsingfﬁiél$hmv¢hlmvfm§glmm Ie_&@]thansmilctrly:mabahismals GK is
RBRSETL dockmen 3 e ety coeel dR0eleR oL e YOUIBLEE e o,
afbAIchpRyR alionsSrimitte Richas herpibursignglihisoughtibestasis as a
réqt\év—golé‘l?ﬁt)ll\ilitl}llgm enzyme for glucose metabolism in these cells. The
hepatic and pancreatic forms of the enzyme are different in N-terminal
15 amino-acid sequence depending on the difference of each splicing,
but are functionally indistinguishable.

Three hexokinases except GK are saturated in énzymatic activity
at a glucose concentration below 1 mM, but Km of GK is 8 mM, which is
within a bhysiological range of blood-glucose levels. Therefore, GK-
mediated intracellular glucose metabolism is activated as the
concentration of blood-glucose increases from normal level (5 mM) to
postprandial level (10 to 15 mM).

A hypothesis that GK functions as a glucose sensor of pancreatic
B cells and hepatocyte has been proposed (nonpatent document 1).

Thereafter, it has been clarified that GK actually plays a definitely
important role in whole body glucose homeostasis according to the

results of GK genetically-modified animal studies. GK KO mice die soon

after birth (nonpatent document 2), while both normal and diabetic
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MODY-2 results in hyperglycemia (nonpatent document 4). On the other
hand, families having a GK mutation with increased enzymatic activity

Wh2E/BEBRGfound . and these people show hypoglycemia (noPQE ERN06/314117

document 5). Accordingly, GK is believed to be a glucose 10 sensor and
to play an important role in maintenancg of glucose homeostasis in
human as well. It is expected that a GK activating compound has an
insulinotropic action in (3 cells, an enhancing effect of glucose uptake in

liver and inhibitory effect of hepatic Qutput since such a compound .
T QPR CORGHS e PR elRE ST (e heoedthabitn #ild type
atRMBMINE A% paelyl fQdeeatiratie) example, Type 2 diabetes. Recently, it

has been shown that a pancreatic R cell type glucokinase is distributed

locally i feetiHdtreptsctveinReietiial Byporeaas iy peMH(MORbrah. which

DR PH SRS GoHS 1B YMER BB 2OBIRIEEE 19,35 GHSASR SSPONSIE s

neurons and it has beert thought from  the past that they play importan
inotbe iftodtesilibgest Houyndeigitsit A thivagghttizhbdninistvat®K eictivity in

I%Jﬁ in rat decreases food.intake, but on the contrary, rat becomes

over%%%né%s)/ugﬁsinﬁ?a BBFﬁlyacgﬁ%efst (o ﬁ%lu&gg%giﬁ On the

otfiegosamide, fahitheatse g 25 SRPIASHAH G JWigdSerBetRRISerIBymatic
electrophysiological experiments; glucose responsive neurons in VMH

gy ¥imUA%8 whertgifessedingskedneif 5 RSOBIMMS Y thb¥eeelycemia

(foRIGSKEF N HUERSAMIBE oca@@o'fl&%r(g IPERNG AGURSAL DIBDSLES: oluicose
1999 Sep; 48(9): 1763-72). It is thought that a glucose sensor mecham%m
SORTPIM B0ds $imilRkem that offppacteac Rlellsn Theréfuenar®k of glucose

jvati O.21)1)7 )7886 PCT/IP2006/314117, 3 substange, has .
hggﬂéﬁ)glﬁt%s\é\% alﬁe#é}?a |n}giL oabses‘ﬁ[)(/3 1\(/1:\7hic ! iSoné Bf ﬁ%gdm%%oar?p?o b%?%]sa]%ﬁvatmg
caypeoidid Hedesaas inallhiis ooregdingdiime iglypersids, Aecertinghciag effect of

ompound having a GK activation effect is useful as a treating and/or )
SR RANP O BT et br AP RISOSTc B RCaont Rt BU SRR, since
sashetinopaiipotailireRatbyt8sUEPRaRY sderimighearh disgase Rénce, it is

arteriosclerosis, or even obesity. A compound having a GK activation
beligtethdbaésusher PR oppiit tiaeti feratigaldngatiossegamenie, Type
o dgciipent 1), 2-pyridine- carboxamide derivatives (patent document 2),

heteroarylcarbamoyl

Recently, it has been shown that a pancreatic B cell type

glucokinase is- distributed locally in feeding center (Ventromedial
hypothalaimus, VMH) in rat brain. About 20% of nerve cells in VMH are
referred to as glucose responsive neurons and it has been thought from
the past that they play important roles in controlling of body weights.
An intracerebral administration of glucose in rat decreases food intake,
but on the contrary, rat becomes dvereating by an intracerebral
administration of a glucose analog glucosamine, which cause the
suppression of glucose metabolism. In electrophysiological
experiments, glucose responsive neurons in VMH are stimulated when
glucose increases from 5 to 20 mM, and the activity is blocked by
glucosamine or the like (nonpatent document: Diabetes. 1999 Sep;
48(9): 1763-72). It is thought that a glucose sensor mechanism of VHM

is similar to that of pancreatic B cells. Therefore, a GK activating
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10 benzene derivatives (patent document 3), heteroaryl derivatives

(patent document 4), substituted arylcyclopropylacetamide derivatives
WQaBA0 78 cument 5), 5-substituted pyrazine or pyridine derivB§i¥882006/314117

(patent document 6), substituted (thiazol-2-yl)amide or sulfonamide

derivatives (patent document 7), subst@uted phenylacetamide derivatives

(patent 15 document 8) or amide derivatives (patent document 9). A

method for preparing a 5-substituted 2-aminothiazole, which is an

infermediate for the oxime _derivative of the present invention, has, been
ST 10 PR B PSSP AT AR DB rBIBIch s one of the
n@dibopiepiedty tiophiosidedsaeray ok RydIrating rorme- 2 ¢Berglycemia.

trifluoroacetyl aminothiazole derived from 5-bromo-2-aminothiazole

hydroAReRERIERY n g RIRIH foltswanth 1 ehing tetienisRestits useful
a§-f'a0r@P§§aﬁ%es%ﬂyam'ggfi@%&%%?g%rg@m 1QePrgpasation 61 chronic

patent document 11, Preparation 21). 50 described In patent
cdoephetiar tiad Bismtayl-Qiahirashiatiole pythyboepticipatbyarmd@fopathy,
iSb a Irg%cgl%n Qg‘(gromomalonaléjeh%d with thiourea. Hovg)eve the

ethods diselos lt?ﬁﬁf’lﬁgtgﬁt% U %%eiaséﬁdopra?gﬁfl d8eameht 11 give

the pradustimimnyicithaiigonte Qo advartagepesiestamlduibalior example,

method. Additionally, the method disclosed in patent document 12 gives
PYHHRGARER BT HS 235/ hrMRIETARTSS isBRFERH tolpehBYeRhind)so4idneddine-
c1#pgiffiehikto QIE@ME%’@S@Q&% PAHRE: A RIID)PUEY MM ryIcarbamoyl-

21)1)711)1)7886 PCT/JP2006/314117 4 Besides, said method can not be
bepestetslprapatistenoetadedangaens-shibbsiaterzsiludayivatives (patent

inothiazoles othe -formyl-2- amingthiazole. Compounds. havin

e BB S RIS B I Yot
dioci et n&pafestietitments @yvadifeatont gocidinat tlerivatives (patent

W005/0448Q1 tent doc nt 2] W004/081001 [patent document 3], .
AGSET 6450 TP RSB A ER AT 085101 SHRGoa Antisptives
MHOOALO0GR L Enthateny decurRer HEM YHEORZ868 Jnaigst desnents] (patent

W004/050645 . o
document 8) or amide derivatives (patent document 9).

A method for preparing a 5-substituted 2-aminothiazole, which is
an intermediate for the oxime derivative of the present invention, has
been described in patent documents 10 and 11, wherein 5-fluoro-2-
aminothiazole hydrochloride is prepared by treéting 5-bromo-2-

trifluoroacetyl aminothiazole derived from 5-bromo-2-aminothiazole

- hydrochloride with n-butyllithium, followed by treating the resultant

with N-fluorobenzenesulfonylimide (patent document 10, Preparation
61; patent document 11, Preparation 21). It is also described in patent
document 12 that 5-formyl-2-aminothiazole hydrobromide is.prepared
by a reaction of bromomalonaldehyde with thiourea. However, the
methods disclosed in patent document 10 and patent document 11 give
the product in low yield and are not advantageous as an industrial
method. Additionally, the method disclosed in patent document 12
gives 2-aminothiazole as a by-product which is difficult to remove, and

hence it is difficult to obtain the desired compound in a high purity.
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[patent document 8] W003/095438 15 [patent document 9] W003/055482
[patent document 10] W004/072031 [patent document 11] W004/072066

WOrAEA@ sument 12] US4,225,719 [patent document 13] WOHSH/GRAIP6/B14117

20 [patent document 14] W001/012189 [patent document 15] .
W000/026202 [patent document 16] WH96/023763 [nonpatent document
1] American Journal Physiology,, volume 247 (3Pt2) 1984, p527-536 25
[nonpatent document 2] Cell, volume 83, 1995, p69-78 [nonpatent
docyment 3] Proceedings of the National Academy of Sciences of the

Bgsades., St datheb 655y 3% PR e RRIFAEN RISRARBHCANtfede range

ofSenelieh MtumEI356. 48820 P LakifkA R epaterhdPCURen] SIENEYmy1-o-
England Journal of Medicine, WO 21)1)711)1)7886 PCT/JP2006/314117
apigihiezds; 1998, p226-230 [nonpatent document 6] Bulletin des

Socie imiques Be| (1994), -6 218 [no t
docurr%éﬁtg ?]gguﬂ etln%%‘%?%he%%cﬁ%%é?ety%ﬁ%%ﬁé S?fgé%{)}l 6&§)Ye been
d28868ddanpptaritiodomented] iRhaBntaziey Ha88 nda t&Rb-documents 6 to

DISCLOSURE OF INVENTION The present invention provides a novel
glucokinase activator, 10 which is for the prophylaxis and/or treatment of

diseaggatioMeiveu eheeakinase, uchay diahgtes, complication
associated with diabetes, or obesity. The qfresent invention also provides

a novEPaEFSSlRRIRRGRE 2h ex¥ieAftgBdIRREse activation effect which
IS use[fﬂgmﬁl&ﬁigggrediew(%g mp;gq'@@ According to extensive

studies for problems to be solved by the' present inventions, it has been
found|[waiteart simanderivative of MO A81jd¥Ad Bskmula has an excellent

glucokinase adivaton effect. andh§4 /063179

[patent document 6] WO04 /052869

[patent document 7] WO004 /050645

[patent document 8]  WOO03/095438

[patent document 9] WO003/055482

[patent document 10] WO04/072031

[patent document 11]7 WOO04 /072066

[patent document 12] US4,225,719

[patent document 13] WOO05/023761

[patent document 14] WOO01/012189

[patent document 15] WO00/026202

[patent document 16] WO096/023763

[nonpatent document 1] American Journal Physiology, volume
247 (3Pt2) 1984, p527-536

[nonpatent document 2] Cell, volume 83, 1995, p69-78

[nonpatent document 3] Proceedings of the National Academy of
Sciences of the U.S.A., volume 93, 1996, p7225-7230

[nonpatent document 4] Nature Genetics, volume 356, 1992,
p721-722

[nonpatent document 5] New England Journal of Medicine,
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present invention has been completed. 20 The present invention includes
the following embodiments. (1) An oxime derivative of the general formula

WQRORAPIA8GR \Q O ~N H I N R[11 wherein Ring A is aryl or ReTéBi44/30H117

is cycloalkyl, heterocycle, alkyl or alkenyl; WO 21)1)711)1)7886
PCT/JP2006/314117 6 Ring T is hetergaryl or heterocycle; R1 is
hydrogen atom, halogen atom, cycloalkylsulfonyl, alkylsulfonyl,
alkylsulfinyl, alkylthio, or substituted or unsubstituted tetrazolyl; 5 R2 is

hydrogen atom, halogen atom, cycloalkyisulfonyl, substituted or
Ve I ]aﬁl%ﬁsﬂ%%‘?ﬂ%%%stituted or unsubstituted alkylthio, nitro,
substiyiadnrupsubsitiachaBinBuBkbsitded @msubstitifthiques Belges

aminosulfonyl, substituted or unsubstituted heterocyclyl-thio, substituted
(157 UhbubSitacd) 18 hatdfcyclyl-sulfinyl, substituted or unsubstituted

ony sy b e b S PLHERHIER U9, of Japan

alken stituted or uns alkoxy, substi
(193Ghs6mit8Y 2ARASuBiInyl, substituted or unsubstituted heteroaryl, or

substituted or._unsybstituted h arylthio; 1 nd R4 ar
op R T ERRAART A BT AT r drbodns
heterocycle, substituted or unsubstituted heteroaryl, alkoxyalkoxy,
substituted or unsubstituted a/cloalkyl, cyano, substituted or

Dlﬁé%@&&{é?@a% ENNERN S Yr unsubstituted carbamoyl, hydroxy,
alkanqﬂealbyfgg%@gﬁ%ggﬁigﬁn reRhghted aredu g%&i&ﬁ%%@rﬂ%ﬁrator,

halogen atom, oxo, or substituted or unsubstituted arylcarbonyloxy; R5 Is
whyidlogisn fonthermpybplaydests atnd oxo, twebstitetet of disedstitutédvolving
gﬂlllé% i’nsaltjsbes,tigﬁ% gsu(ﬁ]lsal{?e tietg}ecdo%ﬂggt%g%nglésociated with diabetes, or
obesity.

The present invention also provides a novel compound having an
excellent glucokinase activation effect which is useful as an active
ingredient of a medicine.

According to extensive studies for problems to be solved by the
present inventions, it has been found that an oxime derivative of the
following formula has an excellent glucokinase activation effect, and the

present invention has been completed.

The present invention includes the following embodiments.

(1) An oxime derivative of the general formula [I]:
3 4
R \?/R
O
\{\l ’
N I
R’ 0 R°®

wherein Ring A is aryl or heteroaryl;
Q 1is cycloalkyl, heterocycle, alkyl or alkenyl;
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substituted or unsubstituted alkylthio, cyano, substituted or 25

unsubstituted heterocyclyl-sulfonyl, nitro, substituted or unsubstituted
WQyeIGaKA8@lkoxycarbonyl, alkenyl, alkylsulfonyl, substituted &CT/JP2006/314117

unsubstituted carbamoyl, substituted or unsubstituted heteroarylthio,

substituted or unsubstituted amino, carboxyl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted alkenyl, 30 substituted or

unsubstituted heterocyclyl-carbonyl, substituted or WO 2007/007886

PCT/JR20Q6/314117 7 unIsubﬁéit ted heterocyclyl-oxy, substituted or
unsubs]tﬁ&edl%}e]t% %%%Tg, Stbsk S tinsubstituted heterocyclyl-thio,

substiuted;r unsdbstissied systealkyleas@ikanoxtoh subspisitediafsulfonyl,
unsubstituted alkyl; 5 R6 is hydrogen atom, substituted or unsubstituted
Wisgdn atsisoliinoaikslthitharfastinriinytsceqsaprs3ahstituted
tdfier89fy12) The oxime derivative of (1) wherein Ring A is aryl or
heteroaryl, provided that Ring A is not thiazolyl or thiadiazolyl, or a 10
pharniiceusicallpadregtable stinherdoal(@cThe exime, dedyativelkfisuifonyl,
In,Ring A is aryl, or a. pharmageutic cceptable salt thereof. (4
S §{§>l§r%eéi:jeri\?a§tive gﬁiyyvoﬁ%%&%e ing ﬁ?l lgyp 1élny o ’pyric?fﬂl, c?r%gl’“ge2j or
uplsarbsoruitehlly Hodehiablendatb therabl &) her oxime dsstvativeddf amino,
Sﬁﬁy one of (1) to (4) wherein Q is cycloalkyl, heterocycle or alkyl, or a

SHTHEEticalf accBRSBRSEH koo @A LRGNE derfiiRSE Rt  or
uBReBhtiied) Whereindeyelyavaaalkyl arisielasdee. O®  unsubstituted

pharmaceutically acceptable salt thereof. 20 (7) The oxime derivative of

hgigrerBdy g wiay wisererti e dere teayerd stita fsshinsiereialil - sulfonyl,

: s@v%%‘?%t’éﬁ %ﬁltapgﬁ§§§0¢%h{£zf Rxime dethative o ﬁf&iﬁy@@ﬁ@!@gégd@sﬁuuwd

erein Q is tet uryl group, or a pharmaceutica € sa
othe;asﬁ;t@tﬂﬂuﬁeﬂimﬁ«dmj&a@ﬂa_sﬁﬁmtmﬂnemf (rteuBptiheredh RlikyTsulfinyl,
s3Rdssteiparvler heterocydle ofis, or 4 pharmaceuically acceptable salt
unsubstituted heteroarylthio;

R3 and R* are independently hydrogen atom, alkoxy, substituted
or unsubstituted heterocycle, substituted or unsubstituted heteroaryl,
alkoxyalkoxy, substituted or unsubstituted cycloalkyl, cyano,
substituted or unsubstituted aryl, substituted or unsubstituted
carbamoyi’, hydroxy, alkanoyl, alkylthio, alkoxycarbonyl, substituted or
unsubstituted aryloxy, halogen atom, oxo, or substituted or
unsubstituted arylcarbonyloxy;

R5 is hydrogen atom, formyl, halogen atom, oxo, substituted or
unsubstituted alkoxy, substituted or wunsubstituted aminosulfonyl,
substituted or unsubstituted alkylthio, cyano, substituted or
unsubstituted heterocyclyl-sulfonyl, nitro, substituted or unsubstituted
cycloalkyl, alkoxycarbonyl, alkenyl, alkylsulfonyl, substituted or
unsubstituted carbamoyl, substituted or unsubstituted heteroarylthio,
substituted or unsubstituted amino, carboxyl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted alkynyl,

substituted or unsubstituted heterocyclyl-carbonyl, substituted or
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(10) The oxime derivative of any one of (1) to (8) wherein Ring T WO
21)1)711)1)7886 PCT/JP2006/314117 8 is heteroaryl of or a
W RYHe4Z8dtically acceptable salt thereof. (11) The oxime derR@EWB20pEAL#117
one of (1) to (8) wherein Ring T 5 is thiazolyl, thiazolopyridinyl, pyridyl,
pyrazinyl, benzothiazolyl, quinolyl, thiagtiazolyl, pyrazolyl,
thiazolopyrazinyl, thiazolopyrimidinyl, cyclohexanothiazolyl or
dihydrothiazolopyridinyl, or a pharmaceutically acceptable salt thereof.
12}%’% oxime derivative of any one of (1) to (8) wherein Ring T 10is
i ﬁtmﬁig?z‘loloppﬁaﬁ{ﬁ%ﬁlr}’ VPXrazifVi s zol§F thixdigreRptituted
h%‘dé%&?l@%?@%stﬁt%ﬁ@eWf'@@%ﬁﬁl&@%xﬂ&%ég%d@fhio, substituted

dihydrothiazolopyridinyl, or a pharmaceutically acceptable salt thereof.

or13) yReHRGHEWEG ativy ooaindasinf (1 pika)avhereiprRingubastisted  or

uthgqﬁggd,tmjgao‘lﬁ idinyl, pyrazinyl, thiadiazolyl, thiazolopyrazinyl or
thiazolopyrimidinyl; or a pharmaceutically acceptable salt thereof. (14) -

The oRfims deriletigerofdanyngreibfstijucd@) ovhareim Ring dtdd thixzdlyletlogen

hiazolop ridtén |, or a pharmaceutically acceptable salt thereof. 20 (15)
aﬁ%rg’o%meéla ??%X?i’\/e of any one of (1) to (14) wherein R1 is hydrogen

oateplaihagentatay Al PhaBlaceMicallyraegeptable salt thereof. (16)
The oxime derivative of any one of (1) to (14) wherein R1 is hydrogen

(Ztom, or a ph&rtnETHEaIj e BEbloSakkhereberein 1 Ringe Axitke aryl or
hegshs] ,OWi‘a‘é‘ﬂ%}(@tt%k%) Wherein R 25 L) '5¥'5r§§%@{£z81y1, or a

substituted or unsubstituted alkylsulfonyl, substituted or unsubstitute
Phiggaecriticadibetetptad]anslibttitnrofamino, substituted or

( nsubstitute(?ﬁminosulfon l, WO 21913;%)?7%?6 PCT/[JP2006/314117
-t

substituted o U uBatit tea RaterScyenthid Setdftufetis, & s aryl, or a

phasnhstisuethAbite ayehtasibosnylt shbsttfied or unsubstituted
Aﬁlkylsulfinyl, ubstituted or unsubstituted heteroarylsulfogyl, substituted or
(Unsubstituted FetEFoaRkHSTAFRUBSRketlbr Wherein Ring A is phenyl or

pyridyl, or a pharmaceutically acceptable salt thereof.

(5) The oxime derivative of any one of (1) to (4) wherein Q is
cycloalkyl, heterocycle or alkyl, or a pharmaceutically acceptable salt
thereof.

(9)] The oxime derivative of any one of (1) to (4) wherein Q is
cycloalkyl or heterocycle, or a pharmaceutically acceptable salt thereof.
(7) ~ The oxime derivative of any one of (1) to (4) wherein Q is
heterocycle, or a pharmaceutically acceptable salt thereof.

(8) The oxime derivative of any one of (1) to (4) wherein Q is
tetrahydrofuryl group, or a pharmaceutically acceptable salt thereof.

(9) The oxime derivative of any one of (1) to (8)' wherein Ring T
is heteroaryl or heterocycle of

O

or a pharmaceutically acceptable salt thereof.

(10) The oxime derivative of any one of (1) to (8) wherein Ring T
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5 unsubstituted heteroaryl, or a pharmaceutically acceptable salt thereof.
(18) The oxime derivative of any one of (1) to (16) wherein R2 is
WQetsakE%ulfonyl, substituted or unsubstituted alkylsulfonyl, BOBSRAMePB14117

or unsubstituted aminosulfonyl, or substituted or unsubstituted
heterocyclyl-sulfonyl, or a pharmaceutigally acceptable 10 salt thereof.
(19) The oxime derivative of any one of (1) to (16) wherein R2 is
cycloalkylsulfonyl, substituted or unsubstituted alkylsulfonyl, or

. Substituted nsubstituted aminosulfonyl, or a pharmaceutically

1 E@iﬁgﬁ@’g£¥ thereof. 15 (20) The oxime derivative of any one of (1) to
(16)3yvherein R2 is cycloalkylsulfonyl, substituted or unsubstituted

—amnostyfonyl, substituted or unsubstituted heterocyclyl-sulfonyl, or
supstituted or unsubstituted heteroarylsulfonyl, or a pharmaceutically
b

acceptable salt thereof. 20 (21) The oxime derivative of any one of (1) to
(16) wherein R2 is cycloalkylsulfonyl, or a pharmaceutically acceptable
osaltphmmfa@@tﬂamdlmeeqiﬂdmmw timyreoé. of (1) to (20) wherein

t substitugnt of the 'su stltut osulfonyl ISS tituted .or
tl1substltute ﬁ{ﬁ’as B%tﬁ %H%r%@gsﬁti %‘S if&‘?&?c@mg T
isor alkinesi9l,a pﬂ@fé%@@ pieaiihgtceniapier Eplt thereting?3) Therimeiazolyl,

derivative of any one of (1) to (19) wherein the substituent of the

TupedvtutéBiatiagatshy YT 20 l¥la kB 2elapirgngbe Ghéanglopyrimidinyl,
cpcearighlssialidbeieol, ﬁzé}}%%gﬁfm%gﬂlaryr% a@ﬁl@c@&%maﬂy

wherein R3 and 30°R4 are independently atom OXY,
a@@@@t@xhkﬁj&ﬁlmg@@f/oom% PCT/JP2006/314117 10 unsubstituted

terocycle,-substituted unsubstltu d heteroar stl ted.or . .
substltutegi%.éyc?oafﬁlef suﬁstatu]t‘é% O un%’uB&qu&&fgrﬁ b‘évt%fﬁfgdrermg T

isu nﬂﬂﬂaantnmd catihemoldpyyidionyl alkaseidlyblkyityita sunstitutbdrifothiazolyl,

B eititod SRR br SR HRBEHLAR o CERIaB o thiazoly]
e

otheier{d2SiniRe AvpaRaHYAtveof anyane-alLLtia{e3whereinR3vle salt

. }?Qr% 0?4 are independently hydrogen atom, alkoxy, substltuted or

(13) 'The oxime derivative of any one of (1) to (8) wherein Ring T

is thiazolyl, thiazolopyridinyl, pyrazinyl, thiadiazolyl, thiazolopyrazinyl

or thiazolopyrimidinyl, or a pharmaceutically acceptable salt thereof.

(14) ~ The oxime derivative of any one of (1) to (8) wheréin Ring T

s thiazolyl or thiazolopyridinyl, or a pharmaceutically acceptable salt

thereof.

(15) The oxime derivative of any one of (1) to (14) wherein R! is

hydrogen atom or halogen atom, or a pharmaceutically acceptable salt

thereof.

(16) The oxime derivative of any one of (1) to (14) wherein R! is

hydrogen atom, or a pharmaceutically acceptable salt thereof.

(17) The oxime derivative of any one of (1) to (16) wherein R2 is

cycloalkylsulfonyl, substituted or unsubstituted alkylsulfonyl,

substituted or unsubstituted alkylthio, nitro, substituted or

unsubstituted amino, substituted or unsubstituted aminosulfonyl,
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unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl, or 10
hydroxy, or a pharmaceutically acceptable salt thereof. (26) The oxime

WQ2e7A\886f any one of (1) to (4) and (9) to (23) wherein the RFBUIB29P6/314117

-Q(R3)(R4) is cycloalkyl substituted with one or two groups selected from
alkoxy and hydroxy, heterocycle, or alkyl substituted with 1 to 2 groups
selected from hydroxy and substituted or 15 unsubstituted heteroaryl, or a
pharmaceutically acceptable salt thereof. (27) The oxime derivative of

any one of (1) to (26) wheyein when Q.is cycloalkyl, alkyl or alkenyl, then
Sﬁgsg}%ﬁgareoﬁot aﬂ?%ﬁﬁﬁﬁ%ﬂ%a ofqﬁfﬁﬁ?ﬂﬁigi%agﬁénde??ﬂp%%@t‘:?@é or
ubreuuErased. akewrsyangl-sulrsityted euumnsvhstitutedaryl s ¥rituted

alkylthio, alkoxycarbonyl, 20 or halogen atom, or a pharmaceutically
a

Hurybalt tﬁé%b§tif(128_9dr he @Ximettiesibaittetemy ofetinaamsigmifonyl,
sﬂ%gt(i%ﬁtc(%&zs)oflv h%?f L%&i%&%@cyﬂgt@gagﬁ%ﬂﬁs %?d I}%ﬁ%‘ced or

hydrogen atom, or a pharmaceutically acceptable salt thereo

umdmiestidtivayb ofcaopoyie af @ ploa@pwbatiaRE i@ptyidiegeit thereof.

m, formyl,halogen atom, oxq, substituted or unsubstituted alkqgxy, . )

(B iuto o it TGS RIS SRt OP U oSk R2 is

cpdiyhilisslsyatsnplbstistes atutagubstititedhataipeyaited fongiifiieulfonyl,
substituted or unsubstituted _cycloalkyl, alkoxycarbonyl, alkenyl, alkanoyl,

suiséiiited or 20 un¥pehstEdtehameymneskaitmEl ordmsubshelidyted or
uRRIG TR W{&@P&Jg%/‘i@%ﬁﬁw PEPAS/ I, oL L SHRSHYICHRE ptable

unsubstituted amino, substituted or unsubstitutéd heteroaryl, substituted
saltustriestiiuted alkynyl, substituted or unsubstituted heterocyclyl-oxy, or

stituted ogunsubstituted alkyl, or a pharmaceutically, acceptable salt .
B ey ks s s R A S R el TR
chyliralisisudfonkdlogentssom;sidbstiutediprsuitsedistiteted alkegulfonyl, or
substituted or unsubstituted alkylthio, gyano, substituted or unsubstituted |
SESBEHT a0 oy P-SHOSHIREHE Or BHAIMEH R arimay| RipERaRs tically

aBEAREUDRIINARIBBIRES substituted or 10 unsubstituted heterocyclyl-oxy,
or substituted or unsubstituted alkyl, or a pharmaceutically acceptable

(2@t thereof. (319 PréragiAerderiiuavel Aarysie of (1) to (PP wiheneRER2 is
cﬁloalkylsulfonyl, substituted or unsubstituted aminosulfonyl,
substituted or unsubstituted heterocyclyl-sulfonyl, or substituted or
unsubstituted heteroarylsulfonyl, or a pharmaceutically acceptable salt
thereof.

(21) ~ The oxime derivative of any one of (1) to (16) wherein R? is
cycloalkylsulfonyl, or a pharmaceutically acceptable salt thereof.

(22) The oxime derivative of any one of (1) to (20) wherein the
substituent of the "substituted aminosulfonyl" in R2 is substituted or
unsubstituted alkyl, cycloalkyl, substituted or unsubstituted
heterocycle, or alkoxy, or a pharmaceutically acceptable salt thereof.

(23) The oxime derivative of any one of (1) to (19) wherein the
substituent of the "substituted alkylsulfonyl" in R2? is alkoxy, or a
pharmaceutically acceptable salt thereof.

(24) The oxime derivative of any one of (1) to (23) wherein R3 and

R4 are independently hydrogen atom, alkoxy, substituted or
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halogen atom, substituted or unsubstituted alkoxy, substituted or

unsubstituted alkylthio, substituted or unsubstituted amino, 15 substituted
WQRWisIRsHtuted heterocyclyl-oxy, or substituted or unsubstitB(SIJRROMO/S¥4117
"~ a pharmaceutically acceptable salt thereof. (32) The oxime derivative of

any one of (1) to (28) wherein RS is sufstituted or unsubstituted alkoxy,

substituted or unsubstituted amino, substituted or unsubstituted

heterocyclyl-oxy, or substituted or 20 unsubstituted alkyl, or a

pharmaceutically acceptable salt thereof. (33) The oxime derivative of any

upselbsti e o hateaiicle siestiitiess tes "supsttbssiiaieg” hRsTearyl,
i or_unsubsti t bstj substi .
e S s S i s ticuted
afl cashanstitihydrowy, tialsylsibtidayedikyttaiheatiyisylfdnytmstitatdanoyl,
o ESHEN A BB R by SR ENTERy B> o
saiarRee Wicalln aceaniahie salitirieabdRHole aime detivatiecelutically

any one of (1)l to (33) wherein R6 is 30<hydrogen atom, or substituted or
acerpirbledalhidemsios Wo 2007/007886 PCT/IP2006/314117 12

(éo%ﬂafmaceut@ggﬁsﬁetagﬁ%@%@%}%% g PYTS @ VANE OFAME and

eof (1) to erein R6 is hydrogen atom, or'a pharmaceutically
Récceptablérsidpbedoitle) hyshagrace aisaincomalisiton cosmhrigingieed  or
compound of .5.any one of (1) t r a pharmaceutically, agceptable
SR R4 AU ey BT ok R Bt o, or
hifeating, dizhetsh aermeeepticatinnassasialeld witltdinbeted.including
retinopathy, nephropathy, neuropathy, ischemic heart disease or

(%lerioscleroSkS RRFHEST ATHIEnUoATHH R it @)Mégﬁv@ (23)
winseHf ww%ﬁg&rgﬁgﬁmﬁw siharmacuieAlYone or two

acceptable salt thereof. a compound of angﬁ%ne of (1) to (35)
grpapphatiectadicdiiparcattmir santerbytirome mhstitaoeyelsf aor alkyl

ST 09 % A IR ERAESD s o
uisshdmiithead Hiseaseoylanerogtienosiscontiredity acceptable salt thereof.
(27) The oxime derivative of any one of (1) to (26) wherein when
Q is cycloalkyl, alkyl or alkenyl, then R3 and R* are not any combination
of two groups independently selected from hydrogen, alkoxy, cyano,
substituted or unsubstituted aryl, hydroxy, alkylthio, alkoxycarbonyl,
or halogen atom, or a pharmaceutically acceptable salt thereof.

(28) The oxime derivative of any one of (1) to (4) and (9) to (23)
wherein Q is heterocycle and both of R® and R* are hydrogen atom, or a
pharmaceutically acceptable salt thereof.

(29) The oxime derivative of any one of (1) to (28) wherein RS is
hydrogen atom, formyl, halogen atom, oxo, substituted or
unsubstituted alkoxy, substituted or unsubstituted aminosulfonyl,
substituted or unsubstituted alkylthio, cyano, substituted or
unsubstituted heterocyclyl-sulfonyl, nitro, substituted or unsubstituted
cycloalkyl, alkoxycarbonyl, alkenyl, alkanoyl, substituted or

unsubstituted carbamoyl, substituted or unsubstituted heteroarylthio,
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The substituents on the group of each symbol in the compound [I] mean

as defined below. In R1-R6 of the compound [I], substituents in
WO0pEtieI886l amino”, 20 "substituted aminosulfonyl”, "substitUR€d/JP2006/314117
~ aminoalkyl", "substituted aminoalkanoy!", "substituted carbamoy!”,

"substituted carbamoylalkyl", "substituigd alkyl", "substituted alkylthio",

"substituted alkylsulfinyl", "substituted alkylsulfonyl", "substituted alkoxy",

"substituted alkanoyl!", "substituted alkynyl", "substituted cycloalkyl",

"substituted 25 cycloalkyloxy", substltuted cycloalkglcarbonyl

subitEmteed %clb‘é’%@%&ﬁ%ﬂ%@ 'sEEHRRed S Bitutia Afpppstituted
e%%‘%ﬂed §{¥B§’€ oyl %{bsﬁﬂwﬂ@ﬂé@”yﬂ n#Ub%tﬁW@ﬁltuted or

arylsulfonyl "substituted arylalkylcarbonyl”, "substituted eteroarl

urw&m&ﬁeﬂemmwdw%mmmmmmn»ynsg@sututed alkyl,
ubstity ti ycle", "substituted WO

058%%%‘%]%‘2 ﬂ%&%ﬁ% %%dgtle%r%é(’:@%yl -oxy", "substituted

Em)terocyclyfl&aebmme sidstitttod bftengcyelyl-dfidl)’ wdﬂﬂmmﬂlerem RS is
teroc sulfln 'substituted heteroc ulfonyl uted

Oy EPE A LB St R S LA S B P ChCh Gt RO

sduﬁzﬂ{@mdld"ml SufdRfielagteiraziWyl tRISIUEea Ry az@ubstituted  or

"substituted imidazolyl”, "substituted thiazolyl", "substituted

u@éﬁi{ﬁﬁr&&f&@ Hemiiash q@ﬂ#@ﬂoylsub%ﬂi@@é&m%amw unsubstituted
|az Bgyd %%)Ebfh’teanBtftUtﬁgl%%? ‘BB){éaZ'”XT 1ﬁ8b5t'§ﬂﬁgt1tuted or

rimidinyl”, "substituted cyclohexanothiazolyl", "substituted
umbmuOWMprl tumsmnteummyéd mbstmmbsﬂtuted alkyl,

rg}dln li)csg ﬁ%rrgll%llr%/? bstltuth tetrahydrofuryl",
it’

cyc ycl%pentyl "substituted

(:m)erazmyl T}wl@sﬁM@di@hﬁewammﬂﬁmybnéuﬁs ityted (28) wherein RS is
homopiperazinyl", "substituted piperidinyl", "substituted morpholln I"

halggehu RS tHISRMBHIRRY MOSuHRRURI HeRrir e %ﬁmﬁu‘a%tuted or
urssbslitutade tetrazolyiingiude thaserpreificallyindicaiet BVEXAMPLESmino,

Such substituents include (1) alkyl being optionally substituted with

sabgtityiedlkony, amisombivotest ditgkgraeiedycamamoyt, substituted or
Jefantol ot st Olvien A o
(33tionally sulistitutetine derivative of any one of (1) to (28) wherein RS is
substituted or ‘unsubstituted alkoxy, substituted or unsubstituted
amino, substituted or unsubstituted heterocyclyl-oxy, or substituted or
unsubstituted alkyl, or a pharmaceutically acceptable salt thereof.
(33) The oxime derivative of any one of (1) to (32) wherein the
substituent of the "substituted alkyl" in R® is substituted or
unsubstituted heterocycle, substituted or unsubstituted . amino,
substituted or unsubstituted alkoxy, substituted or unsubstituted
carbamoyl, hydroxy, trialkylsilyloxy, alkylthio, alkylsulfonyl, substituted
or unsubstituted heterocyclyl-oxy, heteroaryl, substituted or
unsubstituted hydroxyimino, halogen atom, carboxyl, alkoxycarbonyl,
or alkanoyloxy, or a pharmaceutically acceptable salt thereof.
(34) The oxime derivative of any one of (1) to (33) wherein RS is

hydrogen atom, or substituted or unsubstituted alkyl, or a
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with alkanoyl, alkoxyalkanoyl or alkoxycarbonyl, (9) pyridyl, (10) carboxyl,
(11) formyl, (12) alkanoyl being optionally substituted with mono- or
WQRHMIKYIE%NO, hydroxy, alkoxy or alkanoyloxy, (13) cycloalkyRGFEBAYN6/314117

~ (14) alkoxycarbonyl, (15) oxo, (16) alkylsulfonyl, or 25 the like. The RI-R6

groups may have the same or different {lfo 3 substituents selected from

the above groups. Additionally, each substituent is explained depending

on each symbol (A, Q, T, R1-R6) of the compound [I]. The groups of

those symbols may have the same or different 1 to 3 substitutents

pEaEeiageubifely theepptpklasatiifeersefow. WO 2007/007886

T/JP200 4117 14 I i t bstit zolyl .
(in 1 includzfgljgléy%l. %ﬁﬁ?ﬁ%ﬁ%ﬁiﬁ%&% sﬁ%mu%d%ﬁﬂ/&ﬁ%%% |nR6 18
hiRdragendesoatkoxy eariivapinatkenyicaltyoatiodipatler sbllt, tyetembpyl),
? kgydroxy, sybstjtuted or unsubstituted amino (substituent(s): 1 or 2
(gé ups seleg{‘eé’ham}lgﬂiﬁio ; TR LOFURE e fefompound of

ahgtensany! (Refereddy, dnislazietntiaerlylkAsHpaldteptiniayls thereof as an
alkylsulfonyl, cyano, substituted or unsubstituted heterocycle (preferably,
a%%%ﬁﬂﬁﬂ%trahydropyranyl, dihydro-3H-isoindolyl) 10

bstituent(g): i0%0). Maore ne.am is
(EE:?P(I:IoaIky[ (p%fe%ﬁ%églo;%égpylggﬁ)%r%@ﬁ%arﬂ%uI%%@%rab@ﬁ%tﬁg’ of

cafkplicatiorferaisiecstibstitlientvoitbubstiiatedtaikylthindhug Rigcludesinopathy,

alkpxy, cycloalkyl, alkoxycarbonyl, hydrgxy, cyano, alkylthio, 15. .
Ete R, BRI A R AR e iggeterosis, or
otetrahy dvdpidhnybribiidess 3dtisdiidetringehstitfentisy exxedsx@)compound

heteroaryl (preferably, pyridyl). More preferable one among them js
05%Xy?’&?cﬂfaﬁﬂ/lt,oa@y%@&&WF@%WO?&FF&HF\%%ét%l&éhﬁre()f-
(dpjeferably, pygidylr2Q A greigsatigsubstityagt absubsiituted agynqabR2or o

includes heteroarylcarbonyl (preferably, pyridylcarbonyl),

Phemmaeglitealyl aprantakihosplicydsargicdoile manufacture of a

If : - carbonyl t Isulfonyl S
S og U I B compicaton

aasBaoipdarbonyicdibondiadlkptsulfonytluding  retinopathy, nephropathy,
neuropathy, ischemic heart disease or arteriosclerosis, or obesity.

The substituents on the group of each symbol in the compound [I]
mean as defined below.

In R!-R% of the compound [I], substituents in "substituted amino",
"substituted aminosulfonyl", "substituted aminoalkyl", "substituted
aminoalkanoyl", "substituted carbamoyl", "substituted carbamoylalkyl",
"substituted alkyl", "substituted alkylthio", "substituted alkylsulfinyl",
"substituted alkylsulfonyl", "substituted alkoxy", "substituted alkanoyl",

"substituted alkynyl", "substituted cycloalkyl", "substituted
cycloalkyloxy", "substituted cycloalkylcarbonyl", "substituted
cycloalkylsulfonyl", "substituted  aryl", "substituted  aryloxy",

"substituted arylcarbonyl", "substituted arylcarbonyloxy", "substituted
arylsulfonyl", "substituted arylalkylcarbonyl", "substituted heteroaryl",
"substituted heteroarylthio", "substituted heteroarylsulfonyl",
"substituted heteroarylalkyl", "substituted heterocycle", "substituted



10

15

20

25

30

25 A preferable substituent of the substituted alkyl which is the

substituent of substituted aminosulfonyl in R2 includes amino being
WQRIGWTFSsubstituted with mono- or di-alkyl; carbamoyl beingPOpHBIK314117
~ substituted with mono- or di-alkyl; hydroxy; alkoxy; heteroaryl being

optionally substituted with alkyl; cycloalkyl; 30 alkoxycarbonyl;

hydroxyalkoxy; heterocycle being optionally substituted WO

21)1)711)1)7886 PCT/JP2006/314117 15 with alkyl; halogen; alkylthio.

More preferabale one among them is_amino being optionally substituted

| hafierorsRblopialky! setrpEdiadbeihgispaena staSwanREl with seberiituted

h8£eqj6%§%y@£ﬂri%xy; al %%%5% Kyl Rl }%ﬁ%ﬁl@ﬁ{fﬁmyc'@sﬁ%@@imwd

optionally-substituted wit alogen ato articularty Rydroxy,
hatleoryyalprefeidbteydybstiubist di theel subgpdiedihstecdcy cadhitsubatituted

ubstjtuent pf substituted aminosulfonyl in,R2 includes alkyl.. A preferable,.. -,

B ot T SBCHHAEN netHai e hio MR HEEHes oA Riin

"axos Biarey bhvdiyaikykabdianter bsing-olfloptionaitisubstituteddazolyl’,
with mono- or di-alkyl; heteroaryl; aminosulfonyl being optionally

"sapstitiéadvittiiriesedrn di-aRyP st BeingeBpabhiardubstiutsr Rt tuted
qleRayer di-adglialivislonyl; alkoxy. Alkaxyalkylsiioce preterable,one, o1yl

among them is hydroxy; alky!; _carbamoyl being optionally substituted with
"substitoitdilalkylhinan] dayai@y]alkox\raibs ittt arVhikgelppyrimidinyl”,
« preferable substituent of substituted heterpcyclyl-sulfinyl.in R2 .includes. _
%@%%%/’1% yl; oxo%ﬁ(%)r%loeﬁ?ﬁl)%r%%yzﬁ [I;’carbam%lﬂ]%écllr%%%%tionalIyélhydro
tisisbsilbpedidithyinpndsabaialkididheteiaasill smihosbifeityl tééingyrimidinyl",

, optionally substituted with mono- or dj-alkyl; amino being 20 optionall )
SUBSHERAD Mf@f\{ﬁ‘ﬁfbizalk?ﬁ?éwgﬁﬁénﬁ?‘éﬂ I Ry SHfRRLitted
tIRtgiSabIgaRR aManeHEE F S Y pxi6 Sk 1 carbaevtRaiRGoPE RPN Ziny1",

substituted with mono- or di-alkyl; oxo; alkoxy; alkoxyalkyl; particularly

" SBs A piederaipREssi RE S B SRpEHitute SHBRYBEFER-su RiReragnyl",

nd roxy: 2 ; al ; yalkyl: | bei .
%%%%%%ﬁ&%%bsﬁ?ﬁé@%&ﬁ?&’onﬁ%ﬁ%@ﬁietﬁ%ﬁ Eéli?lni osulfony bstituted

theingoplicialyl$ulstitbtedtwitdm eerhyddbdileze pmiph beinyd opsoriadtituted

(SHDSHtRd with mongr L d- gkl AIMRUIONML AKYY%, EXAMPLES.  Such

substituents include (1) alkyl being optionally substituted with hydroxy,

alkoxy, amino, mono- or di-alkylamino, carbamoyl, tetrahydrofuryl or
pyridyl, (2) cycloalkyl, (3) hydroxy, (4) alkoxy, (5) cyano, (6) halogen
atom, (7) mono- or di-alkylamino, (8) amino being optionally substituted
with alkanoyl, alkoxyalkanoyl or alkoxycarbonyl, (9) pyridyl, (10)
carboxyl, (11) formyl, (12) alkanoyl being optionally substituted with
mono- or di-alkylamino, hydroxy, alkoxy or alkanoyloxy, (13)
cycloalkylcarbonyl, (14) alkoxycarbonyl, (15) oxo, (16) alkylsulfonyl, or
the like. The R!-R6 groups may have the same or different 1 to 3
substituents selected from the above groups.

Additionally, each substituent is explained depending on each
symbol (A, Q, T, RI-R6) of the compound [I]. The groups of those
symbols may have the same or different 1 to 3 substitutents selected

from the groups as defined below.
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alkoxyalkyl. More preferable one among them is hydroxy; alkyl; 30
carbamoyl being optionally substituted with mono- or di-alkyl; oxo; WO
WQo@7/003886 PCT/JP2006/314117 16 alkoxy; alkoxyalkyl. APORAERAME 14117

substituent of substituted heteroarylsulfonyl in R2 includes alkyl. A

preferable substituent of substituted alkpxy in R2 includes 5 cycloalkyl. A

preferable substituent of substituted alkylsulfnyl in R2 includes

alkoxycarbonyl, alkoxy, alkoxyallcyl, cycloalkyl (preferably, cyclopropyl),

hydroxy,, substituted or unsubstituted amino (substituent(s): 1 or 2_groups

selectedSiRTARE sRbstiinerbafisbsttatepstrtiagalyhiteRhrncludes
aﬂgggferably; imidazolyl, triazolyl) (substituent(s): alkyl), alkylsulfonyl,

cyano, substituted or unsubstituted heterocycle (preferably,

tetrah@tdrﬁﬁﬁgﬂr@éﬂahy&immaﬂyn‘dimﬂrcsahswimthdyl)alkwbsﬂﬂlfmmﬁh) in R2

0 XQ) ferable one amon |s
! gir%f rgbly,ﬂw%%%g%yﬁly?ydroxyxgart ﬁy g r\éi%ré pyéfe?gﬁ apr opyl),
hydbsmemmbswdedmahﬂ@amm&%m@uﬂﬁsoatlsylb%ﬂ@ta@ﬁ@wﬁ 1 or 2

substltu %tofs bstituted het erocy le in R3 and R4 .includes
xfrEOHikyf" SanSREHer IO SHERENOET SubuaRsEHuted
hB@é%%&SM INRERIIRG, ZQﬂﬁ Ikykamigr heingopigrabht(s):  alkyl),

substituted with mono- or di- alkyl. More preferable one among them

aﬂw%%fsréfbrabréf%mummmUteemycmmwbﬁmm Rheterocycle
e o R R LA
(smhisaﬂlmnrt(d)asoabgylixcyaﬂo h&lmgeprafenatﬂlkme/hmeiegaﬂlem is alkoxy,
T e D Ao b ol e
isaikKoryano, halogen atom, alkoxy. WO 21)1)711)1)7886

PCT/JAP%)?“g?égalxgiLelYS&gstituent of substituted alkylthio in R2? includes
alkoxy, cycloalkyl, alkoxycarbonyl, hydroxy, cyano, alkylthio,
substituted or unsubstituted heterocycle (preferably, tetrahydrofuryl,
tetrahydropyranyl, dihydro-3H-isoindolyl) (substituent(s): oxo, dioxo),
heteroaryl (preferably, pyridyl). More preferable one among them is
alkoxy, cycloalkyl, alkoxycarbonyl, hydroxy, cyano, alkylthio, heteroaryl
(preferably, pyridyl). '

A preferable substituent of substituted amino in R2 includes
heteroarylcarbonyl (preferably, pyridylcarbonyl), heteroarylalkanoyl
(thienylalkanoyl), cycloalkylcarbonyl, cycloalkylsulfonyl, alkoxy-
carbonylcarbonyl, heteroarylsulfonyl, alkylsulfonyl. More preferable one
among them is alkoxycarbonylcarbonyl, alkylsulfonyl.

A preferable substituent of the substituted alkyl which is the
substituent of substituted aminosulfonyl in R? includes amino being
optionally substituted with mono- or di-alkyl; carbamoyl being
optionally substituted with mono- or di-alkyl; hydroxy; alkoxy;
heteroaryl being optionally substituted with alkyl; cycloalkyl;
alkoxycarbonyl; hydroxyalkoxy; héterocycle being optionally substituted
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A preferable substituent of substituted arylcarbonyloxy in R3 and R4
includes alkyl, cyano, halogen atom, alkoxy. A preferable substituent of
WQRHEHR0T8%P alkoxy in R5 includes substituted or unsubstitute@@miRY06/314117
(substituent(s): 1 or 2 groups 5 selected from alkyl, alkoxycarbonyl);
alkoxycarbonyl; carbamoyl being optiorigly substituted with mono- or
di-alkyl; carboxyl; hydroxy; substituted or unsubstituted heterocycle
(substituent(s): oxo); trialkylsilyloxy; alkoxy. More preferable one is amino
being optionally substituted with mono- or di-alkyl; carbamoyl! being

wisfhti oAt 1 s idestiny teal kgilhtiaon o Moxk-gicpicadhabey; ragticutaoypantinem is
being ;optionally, substituted with mono- or, di-alkyl: hydroxy.. referabl
A S ERALL SRy Y s o e Reefopd pmoy!
bsiaig seibtittiallyissnbreralitgdniitalkittopeeferabdli-aitaikyl. Hpdroxy; alkoxy;
preferable sybstituent of substituted alkylthio .in RS includes amino being
%Aﬁal%}, bt B IPaES RyPEHIRAPERBaNItHRs i tuted with

allgipaemaiRm; Aoy carbQIiiFarbamey), heirgpptionally substituted
with mono- or di-alkyl; alkoxycarbonyl. More preferable one among them

is amih P riepbitichay Etibenuridtbe wighaibnsedr dptakpeycle which is a

B T S

substhugnefémitistitsietstitarcy cbfl-sutfosytin®b IrdedesyalgihtPEA in  R2

._preferable substituent. of substituted cycloalkyl in R5 includes amino ,
g S GO S e AR R R R aie RSB peine
optisulstifuiertbeyploadey|axyinBenClyE e -amdpD britsrepi9Nalyninosulfonyl
- substituted with mono- or di-alkyl. A preferable substituent of substituted
beltgamBHIR Y insulséi By edh e dBPOAsUtitdbd R)) amino being

O o ey BrEloSlt her@rogyca ire Bemg oAD"
aldubrstalked. withvisoro-oredé il hetacozaptiongeldhikm, histetupdyoxviprelkyl;
CBETERS ST AT Y I ;v
alkoxy; alkoxyalkyl; particularly alkyl.

A preferable substituent of substituted heterocyclyl-sulfinyl in R2
includes hydroxy; alkyl; oxo; alkanoyl; hydroxyalkyl; carbamoyl being
optionally substituted with mono- or di-alkyl; heteroaryl; aminosulfonyl
being optionally substituted with mono- or di-alkyl; amino being
optionally substituted with mono- or di-alkyl; alkylsulfonyl; alkoxy;
alkéxyalkyl. More preferable one among them is hydroxy; alkyl;
carbamoyl being optionally substituted with mono- or di-alkyl; oxo;
alkoxy; alkoxyalkyl; particularly alkyl.

A preferable substituent of substituted heterocyclyl-sulfonyl in R2
includes hydroxy; alkyl; oxo; alkanoyl; hydroxyalkyl;, carbamoyl being
optionally substituted with mono- or di-alkyl; heteroaryl; aminosulfonyl
being optionally substituted with mono- or di-alkyl; amino being
optionally substituted with mono- or di-alkyl; alkylsulfonyl; alkoxy;
alkoxyalkyl. @ More preferable one among them is hydroxy; alkyl;

carbamoyl being optionally substituted with mono- or di-alkyl; oxo;
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5 dialkylamino, heteroaryl), cycloalkyl. A preferable substituent of
substituted heteroarylthio in RS includes alkyl. A preferable substituent of

W@ aekstie0T88 amino in R5 includes alkyl, substituted or unsubst€tdB2006/314117

aminoalkyl (substituent(s): 1 or 2 groups 10 selected from alkyl, alkanoyl),
alkanoyl, hydroxyalkyl, alkoxycarbonyl.jiore preferable one among them
is alkyl, and hence, mono-alkyl or di- alkyl, particularly di-alkyl. A
preferable substituent of substituted heteroaryl in R5 includes alkyl. 15 A
referable substjtuent of substituted alkynyl in R5 includes hydroxy,
algﬁfﬁéfé ally substituted with mono- or di-alkyl. More preferable

one amopgheBIs RytsernAiakrninsAririarapleRsitentohyl in r2

_ substituted heterocyclyl-carbonyl in RS includes hydroxy, alkyl, oxo,
ingjiaebse alsylalkanoyl. More preferable 20 one among them is hydroxy,

Ikyl, I tit f tituted hete lyl-
e Oy B S Y R ades
cymrefeliaple one among them is alkyl, oxo. A preferable substituent of
bstjtuted het le in,R5. inclydes 25 hyd kyl . .
B S A b Shan 7 mctates
aletgtalib suPEtitIRL! Subsitytatyietereayaiihihi P%f%ir’agl‘i)}l_@?%lo]loropyl),
hydroxy, alkyl, oxo, hydroxyalkyl, alkanoyl. More preferable one is alkyl,
h %yl.%‘G&Bwﬁgb@smww&%mdwmh@mt@bs1 or 2
e HQLROUURNTEES LATIEAAGIMIILAP subsliie o1 UBsubaiE itutea

heterocycle, substituted or unsubstituted amino, substituted or

hetiesobsyiute@ratierabbubstituidazolyins urstinad) cafbabwyitemiis)y, alkyl),

rialkylsilyloxy, substituted or ,unsubstituted alkylthio, substituted o
ol BN et eyt S AR ary s BB B hbagtgoeycle
(pryteoxpiminechalbgersianyl, mere drsierablyrsunatituicd el Spsidsiadolyl)
heterocycle, substituted or unsubstituted amino, substituted or

(SHRSHHIFRES aIRERy, Hydiky, Mo it aPlmh SRssRitead &k is alkoxy,
cyBSIRILARERISHISI IR0 propyl), hydroxy, particularly hydroxy.

A preferable substituent of substituted heteroaryl in R? includes
alkyl.

A preferable substituent of substituted heterocycle in R3 and R4
includes alkoxycarbonyl, oxo, alkyl, alkanoyl.

A preferable substituent of substituted heteroaryl in R® and R4
includes glkyl; amino being optionally substituted with mono- or di-
alkyl. More preferable one among them is alkyl.

- A preferable substituent of substituted cycloalkyl in R3 and R4
includes benzoyloxy, oxo, hydroxy, alkanoyl. More preferable one
among them is oxo, hydroxy.

A preferable substiutent of substituted aryl in R® and R4 includes
alkyl, cyano, halogen atom, alkoxy.

A preferable substituent of substituted carbamoyl in R3 and R4
includes alkyl.

A preferable substituent of substituted aryloxy in R3 and R4
includes a}kyl, cyano, halogen atom, alkoxy.
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heterocyclyl-oxy, substituted or unsubstituted hydroxyimino, halogen 10
atom, further preferably substituted. or unsubstituted heterocycle,

WQRHEHR0T8%H or unsubstituted alkoxy, substituted or unsubstitufdr/JP2006/314117

heterocyclyl-oxy, particularly substituted or unsubstituted heterocycle,
substituted or unsubstituted alkoxy, futher particularly substituted or
unsubstituted heterocycle. 15 A preferable substituent of substituted
heterocycle which is the substituent of substituted alkyl in R5 includes
alkyl; oxo; alkoxyalkanoyl; alkanoyl; alkoxy; alkanoylamino; cycloalkyl-

carbdnypaefershii ribgéicieikanb@apmciubeshaairrrkoralexy 1n R® and

gLarbonylamino; hydroxy: cycloalkylcarbonyl:-tri(halogeno)alkyl; 20
R a%%/’]céerﬁo%l)%y Tb%%@%ﬁ?%&ég%ﬁﬁ%’n%és ystituted with mono- or
di-alkyl; preifkesiifengiheitiguntivnallysubstittieddvitd kooryo-ior ®5alkytludes

alkylsulfonyl; heteroaryl; alkoxycarbonylalkyl, -alkanoyloxyalkgnoyl
s%@e%ﬁmcms ?Hﬁ%ﬁ%‘glkﬁ %eé&%ﬁ%ﬁg‘h‘?ﬂ&%ﬁb itu%gd Rit§roups
sdT¥R8q Of: e ik Subsliftied eirBo Hypubstiteep-cathamayl carbamoyl being
(substituent(s): 1 or 2 groups selected from alkyl, alkoxy);

optjaradulkavoyrtdidiangsritha ks supstiticalkylunsasbnty hydroxy;
eter I-carbo ' ): : futed Sttyted .
Sl%/a%rb%%(fgn%/no ?s%b%%%ﬁ%?%%c%ﬁy ;&gg%ox ﬁar%/g(}?g{fyalt#c%jy; 0x0);
tridkkyysikdoyyh adigeryato MoatkammfienebMova 8 Oiprefeiaschma gropiipnally
them is alkyl; oxQ; alkoxyalkanayl; alkapoyl; WO 2007/007886 . .
SWESHBSG06/91 17m§é3TkoQ)$;/ a@‘é%%f?gmin%%r%%%ﬂ%/lc%%a%/lao fionally
sifSalegedo)Rikanaytaminerfarmylayiindiydtosycamonydatinty amino being
cycloalkylcarbonyl; trilhalogeno)alkyl; alkoxycarbonyl; formyl; amino

oA BicHEISE & RS5eL Sk BFAFSS0Ifony! being 5
optionally,substitted Withemenener dealkulpafauionybigissodiohyl in RS
alkoxycarbonylalkyl; alkanoyloxyalkanoyl; alkoxycarbonylcarbonyl;

inahidtsaikahiayl. beTheopfiomealigaidhstlreti wignnénoneng-aligyl or di-alkyl,
cafrbarg? I CH%H (gptionally substituted with mono- or di-alkyl,

pﬂfilgrrc%(y Ikanoyrl’di(halogeno)alkanoyl; substituted or unsubstituted 10
heteracysiyrepabinys (dristieent(ef. exd)stirbsttlitedkyl thisubstitRfedncludes

hydroxyimino (substituent(s): alkoxycarbonyl); more preferably alkyl; oxo; )
a3y allRsBE: a&BHBﬁ?fgfmyﬁ%?’rﬁ%th& g opttonallyone- or “dralkyl;

alkoxycarbonylamino; halogen atom; hydroxy; carboxyl; carbamoyl
being optionally substituted with mono- or di—alkyl; alkoxycarbonyl.
More preferable one among them is amino being optionally substituted
with mono- or di-alkyl; alkoxycarbonylamino; hydroxy; carbamoyl being
optionallf substituted with mono- or di-alkyl; particularly
dialkylcarbamoyl.

A preferable substituent of substituted heterocyclyl-sulfonyl in RS

~includes alkyl.

A preferable substituent of substituted cycloalkyl in R® includes
amino being optionally substituted with mono- or di-alkyl.

A preferable substituent of substituted cycloalkyloxy in RS
includes amino being optionally substituted with mono- or di-alkyl.

A preferable substituent of substituted carbamoyl in RS includes

substituted or unsubstituted alkyl (substituent(s): 1 or 2 groups
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substituted with mono- or di-alkyl; alkylsulfonyl; alkanoyloxyalkanoyl,
aminoalkanoyl being optionally substituted with mono- or di-alkyl; 15
W ylra®y@k@noyl; more preferably alkyl, alkanoyl, formyl, hydPEXyHReGeGI4117
" particularly alkyl, alkanoyl. A preferable substituent of the substituted
amino which is the substituent of substjigted alkyl in R5 includes alkyl;
carbamoylalkyl being optionally substituted with mono- or di-alkyl,
substituted or 20 unsubstituted aminoalkyl (substituent(s): 1 or 2 groups
selected from alkyl, alkanoyl); alkoxyalkyl; hydroxyalkyl; alkoxyalkanoyl;
stlseiedrfrometbisirorakyendsralkidic RiferorEdm ofgimEmigiaRyPPtionally
I Fl ei ionall itut ' 0- iz X
s%%moa%ﬁbgé\%o%%%?npéﬂy%g u t%isﬁitutéd ’w%%}{r%\%%%%}r’ d&?@@%ﬁ’ heteroaryl.
Vidkexpatkirdieteroaiy| apaoticg)Hngralkyl. sapssfdriiold substitsaimtsaitthéed alkyl

- substituted alkoxy which is the substituent of substituted alkyl in
SHRHEL Oy, BBy A B SR e e Lo e terocycle,
d eigltsrig-slibsiitlealRysubstituted alkyl in RS includes
alkyl, alkoxy. 30 A preferable substituent of the substituted

heterdey @YREEARIG cEWRS BBRcS0 Riscsbb P iipYeds/ beisioanilthipe in R®
iﬁgmgéegﬂghgubstituted alkyl in R5 includes alkanoyl, alkyl, formyl,
cycloalkylcarbonyl, alkoxyalkanoyl, alkylsulfonyl. More preferable one
amory piveieis blkasiohktatagnparticnbefiskasbgmiraterkbléncludes alkyl,
substituent,of the substituted hydroxyimi hich.s_.5 the stifuent gf
S o e B A B NSO GRSt D 8 & eroves

sEltofdbie fipeaneallinie rdidamrarydxantRienafyi cferd ratsteadinyip calidsgrearbonyl.

those in which R5 is substituted or unsuhstituted alkyl. Among the )

NLBFR U SIS (R RS O AT r b o P T i o i
hewpchalrigng thegresent invention includes also  the following

embodiments: (1) An oxime derivative of the general formula [1I-A]: R3 R4
IR ~@NoRefergble substituent of substituted heteroaryl in R° includes

alkyl. o

A preferable substituent of substituted alkynyl in RS includes
hydroxy, amino being optionally substituted with mono- or di-alkyl.
More preferable one among them is hydroxy, dialkylamino.

A preferable substituent of substituted heterocyclyl-carbonyl in R5
includes hydroxy, alkyl, oxo, hydroxyalkyl, alkanoyl. More preferable
one among them is hydroxy, alkyl, hydroxyalkyl.

A preferable substituent of substituted heterocyclyl-oxy in RS
includes hydroxy, alkyl, oxo, hydroxyalkyl, alkanoyl. More preferable
‘one among them is alkyl, oxo.

A preferable substituent of substituted heterocycle in RS includes
hydroxy, alkyl, oxo, hydroxyalkyl, alkanoyl. More preferable one among
them is oxo.

A preferable substituent of substituted heterocyclyl-thio in RS
includes hydroxy, alkyl, oxo, hydroxyalkyl, alkanoyl. More preferable
one is alkyl, alkanoyl.

A preferable substituent of substituted alkyl in RS includes
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RZ R5 A R1 wherein Ring A is aryl or heteroaryl; 15 Q is cycloalkyl,
heterocycle, alkyl or alkenyl; Ring T is heteroaryl or heterocycle; Rl and
WERPEYBTsdependently hydrogen atom, halogen atom, cycloaRGEFRIegI314117
alkylsulfonyl, alkylsulfinyl, alkylthio, or substituted or unsubstituted
tetrazolyl; 20 R3 and R4 are independendly hydrogen atom, hydroxy, oxo,
halogen atom, cyano, alkylthio, alkoxy, alkanoyl, alkoxyalkoxy,
alkoxycarbonyl, substituted or unsubstituted carbamoyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or

sphsiHticte o stameh st atasd thsteaerimisy raiRfEEVied o0 moswdssituted
aREAHIP2QER1IALH 22 wcloﬂﬁéuﬁers%m%ég&teda%%gebstgﬁtﬁ% ituted or

aryloxy; R5 is hydrogen atom, halogen atom, cyano, nitro, tetrazolyl, 0xo,

ugyideskin st nyasiaitay] .alkyjsitfony), atkmdofmiyhaikanoybstituted  or

I l, substituted or. unsubstituted carbamoyl, substituted or 5
R o e heterodsRiyony,
hheteczaydlylseasbomyleziihstituies dsstisuhsiitiigd rosteraay@y Haulbedth atom,

or substit te% r unsyubstituted alkyl; or a pharmaceutically acceptable salt
MRtFe & ?%r Zyo H%sa’émﬁﬁvé”bf%méféwmg})ﬁ%ﬁﬂ%?orsk@s“ﬂmted

oPMig¥l1Bs A RhRENaasuisaly BesrpiaRie sl el BXINSOXNS, hydroxy,

derivative of (1) wherein Ifzing A is phenyl, or a pharmaceutically

Sebstprabe sar tharesbeifwirioahie dbivatvalaitinytode of (Ursy®stituted
P o B s AT toen
atmy.onbotiibrtorBfeteiin Gubdtiratydrofurylinsalphdtmaatuisaibrocycle,
SRR S e e are o (6 B e
heedrthgrenfl-aef / Jptheieuiae danyivi el b Snerfu bkt BB Brocycle,
sglgns%iluted or unsubstituted alkoxy, further particularly substituted or
unsubstituted heterqcycle. .

A preferable substituent of substituted heterocycle which is the
substituent of substituted alkyl in R5 includes alkyl; oxo;
alkoxyalkanoyl;  alkanoyl;  alkoxy; alkanoylamino;  cycloalkyl-
carbonylamino;' tri(halogeno)alkanoylamino;  formylamino;  alkoxy-

'carbonylamino; ~ hydroxy; cycloalkylcarbonyl;  tri(halogeno)alkyl;
alkoxycarbonyl; formyl; amino being optionally substituted with mono-
or di-alkyl; aminosulfonyl being optionally substituted with mono- or di-
alkyl; alkylsulfonyl; heteroaryl; alkoxycarbonylalkyl;
alkanoyloxyalkanoyl; alkoxycarbonylcarbonyl; aminoalkanoyl being
optionally substituted With 'mono- or di-alkyl; substituted or
unsubstituted carbamoyl (substituent(s): 1 or 2 groups selected from
alkyl, alkoxy); hydroxyalkanoyl; di(halogeno)alkanoyl; substituted or
unsubstituted heterocyclyl-carbonyl (substituent(s): oxo); substituted or
unsubstituted hydroxyimino (substituent(s): alkoxycarbonyl); carboxyl;
hydroxyalkoxy; alkoxyalkoxy; halogen atom; alkanoyloxy. More
preferable one among them is alkyl; oxo; alkoxyalkanoyl; alkanoyl;
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is thiazolyl, pyrazinyl, thiadiazolyl, thiazolopyridinyl, benzothiazolyl,
cyclohexanothiazolyl or dihydrothiazolopyridinyl, or a pharmaceutically
WQ2eeMeIses salt thereof. (8) The oxime derivative of any one dfi{TPR3(@)314117
~ wherein Ring T 25 is thiazolyl, or a pharmaceutically acceptable salt
thereof. (9) The oxime derivative of anggne of (1) to (6) wherein Ring T is
2-thiazolyl, or a pharmaceutically acceptable salt thereof. (10) The oxime
derivative of any one of (1) to (9) wherein one of R1 and R2 is hydrogen
atom and the other is cycloalkylsulfonyl, 30 alkylsulfonyl, alkylsulfnyl, )
allgRAvhio, or substituEHBRAREIBIARIted WO 21)1)@9%@%@5031“ bonylamino;

. vl g i o
e e A Sipmino;

thereof. (11
cRloadkisREisHoymrbg emiado genddf oyher idkysioedicienidnyfoorayl; amino
harmaceutically acceptable,salt thereof. 5 (12), The oxime derivative of .

ol FRERI G AR S RSB Rea Tt e (G beine
ophAddsiERIbetiheetenithortombaisradbutitatly atikesabiersali heteroaryl;

thereof. (13) The oxime derivative of any one of (1) to (12) wherein R3
el eaieA SR HEBER den ) FBRINET ARG oy AkEHy ez permtleatrony

aﬂﬁm&ﬁ%?ﬁdb%@ﬂﬁ%ﬁ%%@lﬂ unphstissied Retaroanbrybstifuted. aiyl;
or unsubstituted heterocycle, or substituted or unsubstituted cycloalkyl, or

carpraneBcelifially aepéismblidysalstiestishitetd) wighoximererivaive gi-alkyl;
(12) wherein R arej tl .
b b R D Y bt rured

hetarsylobitutedipyny? gyl bstittsténtdd) oosn$y bstiiatéthitadlarolyh substituted
“sybstituted or unsybstjtuted thiazolyl, substifuted or unsubstitut

R i D S e e e e gt
oRyIimigimwhyaiRstidiad oruRawRsHituteshpyikalidinymsHBstitiesh 81  optionally

unsubstituted 20 thiacyclohexyl, or substituted or unsubstituted

sepebateg, B gRarsacet itamiadscptinie yHiemidicolprymtagalkrnoyl;
-{AEa S aeg! s BB SaBlaror et
hydroxyalkanoyl; more  preferably  alkyl, alkanoyl, formyl,
hydroxyalkanoyl, particularly alkyl, alkanoyl.

A preferable substituent of the substituted amino which is the
substituent of substituted alkyl in RS includes alkyl; carbamoylalkyl
being optionally substituted with mono- or di-alkyl; substituted or
unsubstituted aminoalkyl (substituent(s): 1 or 2 groups selected from
alkyl, alkanoyl); alkoxyalkyl, hydroxyalkyl; alkoxyalkanoyl; heteroaryl;
heteroarylalkyl. More preferable one among them is alkyl;
carbamoylalkyl being optionally substituted with mono- or di-alkyl;
aminoalkyl being optionally substituted with mono- or . di-alkyl;
alkoxyalkyl; heteroaryl; particularly alkyl.

A preferable substituent of the substituted alkoxy which is the
substituent of substituted alkyl in RS includes hydroxy, alkoxy.

A preferable substituent of the substituted carbamoyl which is
the substituent of substituted alkyl in RS includes alkyl, alkoxy.

A preferable substituent of the substituted heterocyclyl-oxy which
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hydrogen atom, halogen atom, cyano, oxo, alkenyl, alkylthio, formyl,
WQRMAO9TS8ubstituted or unsubstituted carbamoyl, substituted R T/JP2006/314117
*unsubstituted aminosulfonyl, substituted or unsubstituted

heterocyclyl-sulfonyl, or substituted or gnsubstituted alkyl, or a 30

pharmaceutically acceptable salt thereof. WO 21)1)711)1)7886

PCT/JP2006/314117 24 (17) The oxime derivative of any one of (1) to

(16) wherein a substituent of the substituted alkyl in R5is 1 to 3

issiiBstittle hetidiente @lonbstibstadea Siingu tatiinehadanoalumnate alkyl,
fo‘}h&SFlSUbE%tSQHBM@Q’%%O hé(ggg KXY gIilalo poxyl, More

alkoxycarbonyl 5 Substituted or unsubstltutedc bam alkano oXy,

pm@mmlmedammmbsmme(ﬂﬂ@myw@mamum}@eﬂmcadlk)anoyl
acce able isalt tpereog sﬁt(ll81)1tTo xugge1 gerl\,/c%lt \é%%% X )%1;3 ﬂo(f e(r?) Wohlch s

(15 w fein |s ydrogen atom ogen atom, cya

tiedkyithistiteremt, df0salkanoyitadibatiyited @mn&ulnﬁi@st@dmﬁrpaﬁi%nyl
substltuted or unsubstituted amjnos L}gﬁr‘%yl substituted or unsubstltuted
piper&h %F%Rﬂ aliyP ST L Y5 Bt Bu 58 example of

?@F@fé@gﬁﬁem&&?ﬁﬁﬁﬁééﬂ HRsubalisted Amipa;sHbsituted Atubstituted or

unsubstituted hydroxyimino, hydroxy, alkoxy, halogen atom, 15
uﬁ%i@ﬁé%tﬁ@lagéﬁbtltuted or unsubstituted piperazinyl, substituted or

gSEE’?’(ﬁl}%ﬁ gir {L}%énl?b%%% rﬁ‘f ?#IH né%u%i%ﬁj%(? nsfbstltt%%ed those
ofﬁ‘mmnﬂ)aciliﬂ&] @s alphwmwbeh;ﬂcaﬁy@thepfnﬁmﬂiﬁﬂherﬁm@ﬁﬁidﬁ)des also

¢ g ime der of any one of (1) to (15) wherein R5 is fluorine atom,
}b? ‘gb%gt‘? 3 groups selected from substituted or

(1l)nsubstltute@lﬁlb@ﬁ@zmmleﬁuasﬁwt@ﬂ 101epereFHILITBENTNAEPIONNY! and
substituted or unsubstituted thiomorpholinyl, or a pharmaceutically

acceppble saitithereof. 25 (20) The oxime derivative of any one of (1) to
(15) wheregf RS is fluorine atom, or alkyl substituted with piperazinyl
being optlohally substituted with 1 to 3 substituents selected. from alkyl,
0XO0, alkan and alkoxyalkanoyl or a pharmaceutically acceptable salt
thereof. [1-A]

Yy

wherein Ring A is aryl or heteroaryl;

Q is cycloalkyl, heterocycle, alkyl or alkenyl;

Ring T is heteroaryl or heterocycle;

R! and R? are independently hydrogen atom, halogén atom,
cycloalkylsulfonyl, alkylsulfonyl, alkylsulfinyl, alkylthio, or substituted
or unsubstituted tetrazolyl;

R3 and R* are independently hydrogen atom, hydroxy, oxo,
halogen atom, cyano, alkylthio, alkoxy, alkanoyl, alkoxyalkoxy,
alkoxycarbonyl, substituted or unsubstituted carbamoyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocycle, substituted or unsubstituted



10

15

20

25

30

(21) The oxime derivative of any one of (1) to (15) wherein R5 is 30

fluorine atom, or piperazinylmethyl being optionally substituted with WO
WQ12043/P2718%6) 7886 PCT/JP2006/314117 25 alkyl or oxo on theP€AyhRadQe314117
 being optionally substituted with alkyl, alkanoyl or alkoxyalkanoyl on the

nitrogen, or a pharmaceutically acceptgple salt thereof. (22) A medicine

comprising as an active ingredient the oxime 5 derivative of any one of

(1) to (21) or a pharmaceutically acceptable salt thereof. (23) A

glucokinase activating agent comprising as an active ingredient the oxime

CygoRBie oFf Mybsiitoted) o5 pnyebatibubehAsUeEly acceptable salt

thereg a8 st AGH MUEHRNAG DG HiUeNS 0 UERIOUBOLBEN, oxo,

symbol 0 ound [I- A] meanis as defiried below. A substituen

cytbloslibstitadkleaikyt] iraR&itclodesliybstidiicedylor alsustitivethaminalkanoyl,

ubstituted or pnsubstjtuted hydroxyimino, . hydroxy, alkoxy, halogen. .
R BRI, SHRSCLDCH UL HUIeH B 08 G ootituted or
ugstisstievitaikanoyiexn selgtitged or wagvstitiied hetgrocyalgsubstituted
preferably substituted or unsubstituted amino, substituted or

heE0B¥RHeaaRABR I RGHENS dalkS%y, HARJeRstibAfed  heterocyclyl-
sAERYCAP UYL steHPRIUR A LIHNSUR s e d, BiRgrazinyl, substituted or

unsubstituted homopiperazinyl, substituted or uristbstituted 20 piperidinyl,

orsalshiamthecuitstidyitaree piaipleotiall, thdrsitlited or unsubstituted
hiomorpholiﬂgl or the like, The alkyl is.substituted withghe same or

@ ifferent 1 to ésugzs{ﬁ]fﬂgn%e&a‘fg? ‘é% f?gnrjtblfe&;%(e)\rlgl%toﬁﬁ% A the phenyl or

pyddydownd pNasthstitneitaliv asbstitsbicasglt 2resufstituted

ryloxy", "substituted heteroary!", "substjtuted heterocycle", "substjtuted
(feteroryci aoBRme ST 1R oy ERF o e & TR RREE ) or 2
pleusloalkylitisahstiiedaeny! saisulbstittizd pyrazolyl’, "substituted

imidazolyl", "substituted thiazolyl", "substituted triazolyl", "substituted

(4pyridyl", "subSfuesa g SRRt ve LS AT R3S pofrolibibyI(3)suBetgiey Q is
c§§?§%%%%%%%ﬁ%%ﬁéﬁ?9ﬁygﬁgﬂm&' \éﬁgﬂf;)@pja)?%rmaceuﬁcaﬂy
acceptable salt thereof.

(5) The oxime derivative of any one of (1) to (3) wherein Q is
tetrahydrofuryl, or a pharmaceutically acceptable salt thereof.

(6) ' The oxime derivative of any one of (1) to (3) wherein Q is
(3R)-3-tetrahydrofuryl, or a phafmacéutically acceptable salt thereof.

(7) - The oxime derivative of any one of (1) to (6) wherein Ring T
is thiazolyl, pyrazinyl, thiadiazolyl, thiazolopyridinyl, benzothiazolyl,
cyclohexanothiazolyl or dihydrothiazolopyridinyl, or a pharmaceutically
acceptable salt thereof.

(8) The oxime derivative of any one of (1) to (6) wherein Ring T
is thiazolyl, or a pharmaceutically acceptable salt thereof.

9) The oxime derivative of any one of (1) to (6) wherein Ring T
1s 2-thiazolyl, or a pharmaceutically acceptable salt thereof.

(10) The oxime derivative of any one of (1) to (9) wherein one of

R! and R? is hydrogen atom and the other is cycloalkylsulfonyl,
alkylsulfonyl, alkylsulfinyl, alkylthio, or substituted or unsubstituted
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"substituted piperazinyl", "substituted piperazinylsulfonyl”, "substituted

homopiperazinyl", "substituted piperidinyl", "substituted morpholinyl",
WO0pEHHI886 thiomorpholinyl”, "substituted tetrazolyl”, "substitfE€lJP2006/314117
~ carbamoy!", "substituted aminosulfonyl", "substituted amino" or 5

"substituted hydroxyimino" are the samgoor different 1 to 3 substituents

selected from those groups which include (1) alkyl being optionally

substituted with hydroxy, alkoxy, amino, mono- or di-alkylamino,

carbamoyl, tetrahydrofuryl or pyridyl, (2) cycloalkyl, (3) hydroxy, (4)
teiRasslyls Peyamh 1 ratsydicaily rasaeptrldicaigliaiiasc o) amino 10

ing optio substituted wi [, al vl or .
(lgioxycarbgrﬁﬁ%(gf%r%edy efv%l\.(} gé:s‘é}f%n?i%q%ﬁ‘%ﬁq?ﬁ? a@a‘r’n‘f&ﬁrggﬁné} ne of
Réptinda R sishdtijudtecostth amono-sordithlkyleirhiew , iky dyatgalidikisylfonyl, or a

Ikanoyloxy, (13) cycloalkylcarbonyl, (14) alkoxycarbonyl, (15) oxo, (16)
Pg&y@ﬁ)&(‘? ,C&ﬁ%ﬁgﬁ@.pf%b%tﬁ@lgé?ﬂ%%%#d [I-A], a preferable substituent
(injsubstitutegihietizeld AeRvardK2fnclujesabodior ke A phenyl and

preferable substituent in substituted carbamoyl in R3 and R4 includes
thggyslapbaieudivnylias b st atsdctertiftenpsitdon gt piteRYL, or a
I $Hbs | i%&g bstituted aryloxy and
pg%?t%t%et%% pheg I%%E%%grggé R4 mﬁl%ﬁesggyano, halogen atom, alkoxy,
{Iikyl, mono-Thealieatkylardiecwrtive bitemartivglary( tydnd b2) valogenn R3 and

atom. The substitue e the same or different 1 to.3 groups, _..
R bt Mo A ot Be S TP L Be e AR Sl paRtrgcted or

ubsiersaivlidbstitaied, pyraabititsitestituted imidazalybssitgdditedheteroaryl,
‘thiazolyl, substituted triazolyl, substituted pyridyl and substituted .
sHhSt#RR A on RS ardkeBstGdEhK/R Y6i%H-allflamFiotsitifated  or

IS patiteieacaliidarkhe Bostientmae %'%1?6% difiesentit 9 éreof.
ugroups selected930 f?o%??hese groups. WO 2607/ 0788g15 reo

(PET/ onoél?hmq;imzmrpiw@_ﬁém@ gmsmuer@fr[ hh&tﬁﬂtﬂé&vherein R3 and
R A D G AR AR B or
upartibatdtiytexo onpdlleylylT he substithesidnaybe thensarbswrudifférenprtazolyl,
s% é?#tﬁgcescflggtegnsubstituted imidazolyl, substituted or unsubstituted
thiazolyl, substituted or unsubstituted triazolyl, substituted or
unsubstituted pyridyl, substituted or unsubstituted pyrimidinyl,
substituted or unsubstitutéd pyi'rolidinyl, substituted or unsubstituted
thiacyclohexyl, or substituted or unsubstituted cyclopentyl, or a
pharmaceﬁtically acceptable salt thereof.

(1) The oxime derivative of any one of (1) to (12) wherein both
of R® and R* are hydrogen atom, or a pharmaceutically acceptable salt
thereof.

(16) The oxime derivative of any one of (1) to (15) wherein RS is
hydrogen atom, halogen atom, cyano, oxo, alkenyl, alkylthio, formyl,
alkanoyl, substituted or unsubstituted carbamoyl, substituted or
unsubstituted aminosulfonyl, substituted or  unsubstituted
heterocyclyl-sulfonyl, or substituted or unsubstituted alkyl, or a

pharmaceutically acceptable salt thereof.
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5 from these groups. A preferable substituent in substituted cycloalkyl and
substituted cyclopentyl in R3 and R4 includes oxo, hydroxy or the like,

WQpHe0easse hydroxy. A preferable substituent in substituted cB¢BARRIP6IA14117

R5 includes 10 alkoxy, alkyl, cycloalkyl, hydroxyalkyl, dialkylaminoalkyl,
cycloalkyl, tetrahydrofurylalkyl, pyridylalkyl, alkoxy, pyridyl or the like,
particularly hydroxyalkyl, dialkylaminoalkyl, pyridylalkyl, pyridyl or the like.
The substituent may be the same or different 1 to 2 groups selected from
gsse groups. 15 A preferable substituent in substituted aminosulfonyl in

includes SG/| SRS IRETERTTR SibaflicAPmBLbEthésdHe) owherein a
stifistanichiost gruURS selengddramineserraurs. v efeiidlfuents selected

substituent in substituted heterocycle, substituted heterocyclyl-carbonyl,
feprms slakstiate oye vinsuifosbit tish trotiao 26 plpiswited, substistdastituted

j ' fonyl.. substituted ho iperazinyl, substituted; piperidinyl
N e A ol e TR arbony,
salkexitredb rofamis bisyiated hyarbayatyl, alkeanpipining, and substituted
alkoxyalkanoylamjng, oxo, alkyl, formyl, alkanoyl, hydroxyalkanoyl,

OBy BRI, QBTSN o oty R AR e oieeptable salt
talkangyloxyalkanoyl, mono- or di- alkylaminoalkanoyl, alkylsulfonyl or the
like, particularly oxo, alkyl, formyl, alkanoyl, hydroxyalkanoyl,

(E$eloalkylcarbBhypamksxyssivahiyic kenmiRRsop tlaroybRyankarsin RS is
If T 'tq%l,{na&ég% e e ifferent :
hgﬁ%%%%lg%’f%?rﬁ Jt.}tge;ésﬂe groups. OAggre%?g]bI%q%ggg%u%%%?}r& ﬁ1o, formyl,
adbpited sulistiinted inoludesalkpstivored) 1j7rhajaess substituted or

'PCT/IP2006/314117 28 alkoxyalkyl, pyridyl, pyridylalkyl, .
SRR, ARRBIIRT Y heThes FR st it may S Rticated
pipresingiféerEoh/ 10 SromilRs, selealeg freniieneiraupstA dreterablesroups
substituent in substituted hydroxyimino in RS 5 includes alkoxycarbonyl

SEIHREE ke e SSHRRSHIHAG- A tHensyinRtEGHEEA irﬁ&%‘ﬁ&%@pr@?@?&ﬁj&)‘/ﬁed or
ek dhadetereantindingAdncludeg referablythieny! onpyidén  atom,

alkoxycarbonyl, substituted or unsubstituted piperazinyl, substituted
or unsubstituted homopiperazinyl, substituted or unsubstituted
piperidinyl, substituted or unsubstituted morpholinyl and substituted
or unsubstituted thiomorpholinyl, or a pharmaceutically acceptable salt
thereof. '

(19) ~ The oxime derivative of any one of (1) to (15) wherein RS is

~ fluorine atom, or alkyl substituted with 1 to 3 groups selected from

substituted or unsubstituted piperazinyl, substituted or unsubstituted
morpholinyl and substituted or unsubstituted thiomorpholinyl, or a
pharmaceutically acceptable salt thereof.

(20) The oxime derivative of any one of (1) to (15) wherein RS is
fluorine atom, or alkyl substituted with piperazinyl being optionally
substituted with 1 to 3 substituents selected from alkyl, oxo, alkanoyl
and alkoxyalkanoyl, or a pharmaceutically acceptable salt thereof.

(21) The oxime derivative of any one of (1) to (15) wherein RS is

fluorine atom, or piperazinylmethyl being optionally substituted with
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particularly pyridyl. 10 The heterocycle in Q includes, for example, 5 to

6-membered monocyclic heterocycle, specifically tetrahydrofuryl,
WPRsIIdirepe tetrahydropyranyl, thiacyclohexyl, piperidinyl or tReTiitB2006/314117
~ particularly tetrahydrofuryl. The heteroaryl in Ring T includes, for

example, 5 to 9-membered 15 monocygdc or bicyclic aromatic ring,

specifically thiazolyl, thiadiazolyl, pyridyl, pyrazinyl, benzothiazolyl,

thiazolopyridinyl or the like. The heterocycle in Ring T includes, for

example, 9-membered bicyclic aromatic ring, specifically

abigylopexaxothiazind, dinpdrothinhopgridpijporeile kebgdtThedhryiith alkyl,
3 and:R4 inclydes preferably phenyl. The.heteroaryl in R3 and R4 .

A B R SR o B S i taceutically

aspepffiidaity gaitaiodtesfidazolyl, isoxazolyl, thiazolyl, triazolyl, pyridyl,

rimidinyl or the like.. The heterocycle in R3 and R4 includes, for .
Gkhmple, 5 0 6285 1GEHIbEPSRRREHOS AR AfteRStyEfe, GRealichf the oxime

dpvrvalisiiaybt teiralysofinyl) digxalany ripgHdiAY atiasisloRP A @hsble salt
like. The cycloalkyl in R3 and R4 includes preferably 3 to 6-membered
t@?ﬁ?@&lkyl, specifically cyclopropyl or cyclopentyl. The heterocycle in RS

(dagludes, for&xg%&ms -%%9%@&53%gé9ﬁ0 %{;ggg%agvgge’an active

specifically aze , pyrrolidinyl, piperidinyf; WO 20
i FAIPR00618140%TnR9 miperezinvt, nudrpholinylotidonodrptiglinkd of2Hg or a

ike. Among the compound [I-A], ferable compound includes, a
PR RRIS PR R Sl S0 2 A BRI e .

thiazoff eonetaftRRLiand Radsthydsepen aoen dieSthebdl 6f the compound [I-

cyclopropylsulfonyl, both of R3 and R4 are hydrogen atom, R5 is

AbimsasnasKsdinee sl being optionally substituted with 1 to 3
substilugnissieieeiag Bamakyl Bxaakanand A kesyalkaned QiRkituted

preferable compound among the compounds [I] of the present invention
oinchrtsshs tidtisou rataieweyrisatbistdmied afir 10EPILER AT fydroxyimino,

RS OO LS, S s, AR At o
unsubstituted carbamoyl, alkanoyloxy, substituted or unsubstituted
heterocycle, preferably substituted or unsubstituted amino, substituted
or unsubstituted hydroxyimino, hydroxy, alkoxy, halogen atom,
alkoxycarbonyl, substituted or unsubstituted piperazinyl, substituted
or unsubstituted homopiperazinyl, substituted or unsubstituted
piperidinyl, substituted or unsubstituted morpholinyl, substituted or
unsubstituted thiomorpholinyl, or the like. The alkyl is substituted
with the same or different 1 to 3 substituents selected from the above
groups.

" In the compound [I-A], substituents in ‘"substituted aryl",
"substituted aryloxy”, "substituted heteroaryl", "substituted heterocycle",
"substituted heterocyclyl-carbonyl", "substituted heterocyclyl-sulfonyl",
"substituted cycloalkyl", "substituted phenyl", "substituted pyrazolyl",
"substituted imidazolyl", "substituted thiazolyl", "substituted triazolyl",
"substituted  pyridyl", "substituted  pyrimidinyl", “substituted
pyrrolidinyl", "substituted thiacyclohexyl", "substituted cyclopentyl",
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atom or iodine atom, preferably fluorine atom or chlorine atom. An "alkyl",

which includes "alkyl" moiety in a group bound with 15 other groups such
WQ2rgIRYTé%o" or "hydroxyalkyl" (the same for other groups deltfiBdP2006/314117

hereinafter), includes, for example, straight- or branched-chain alkyl of

C1-6, preferably Cl-4, specifically methyk ethyl, propyl, isopropyl,

isobutyl, tert-butyl, pentyl, hexyl or the like. An "alkenyl" includes, for

example straight- or branched-chain 20 alkenyl of C2-6, preferably C2-4,

cifically vinyl, propenyl, isop openyl utenyl, pentenyl, hexenyl or the
ghﬁ %{% "fors et rRF@}ﬁr%?lBValﬁH%m%amSubStltUted

h@HﬁfBM;er@.%lﬁ ref@éﬁ@ﬁﬁ%‘fbc@Fi?l’fdQ%%ﬁ?ety@ﬁwsﬂ@ﬁ)éayln?&tﬂi%’hnyl"

pentynyl, hexynyl or the like. 25 An "alkoxy" includes, for example,

" SubgiHl s brahiesacmhelnidyy Ssubsittedratiieeaydhecifabgtituted

etho o] , tert- e onx
Cé?g)(yloxy of thg &E ?Eano%ﬁgﬁé%%%&q%}? exar%%‘ge%)fsg“gtlg t- orxﬁmo or
Wbmti’teuqrhamdabcaynmymbtﬁré tirefsaahly &2h{fepenifidatly dcetybstituents
iony Opentanol like. WO 2007/00788
B RO R AR LERIGR HARUES of eRuiebeBsaAgHonaly

sGBsBtpreterabiyh CBwisHeE |f|(3ilﬂbbﬁ);5d0ﬁfﬁﬂ¥b cyslebidyl, syclapemWiamino,
cyclohexyl or cyclohept n "aryl" includes 6 to 14- membered,
CRF 6 {etiah B@ﬁ@ﬁ%}earmsﬁwqc (Blegdorliarcl@hrbrdtexy, (4)

alyekocatho gﬂguf Illeﬂ%gﬂ hthynBheganaryl
Ilkﬁpgﬁ‘%r ly pheny in par |cular@2 hé%gr[%)ar?/fi}rilcléc}?ﬂ%}%ﬁ% 'I% amino
b@mmerﬁ@ét@ﬂaﬁﬁferablbsﬁlt@m@dnemb‘dled ahiomooytlic @lkimyyhidkanoyl or

(L,\teroalgtL qca g%vgllle éfntlj(ggl)gccfle% arb nj/ﬂgﬁsg%%}siu #@to?#{anoyl

bemgnmpgenmatgm ssﬂwﬁmﬂbdthuenyi th@zelylo@yraz@ykymﬁﬂﬁ@yl hydroxy,

oxazol zolyl, thladlazolyl pyridyl, pyr|m|d|nyl p razinyl, quinolyl,
o A Y Lo Blopt b A A ALEICRT R, W SR RRRRRaYL, (1)

ofhg [ike) HPlAINeRy; th% trgdudes 4 to 10- membered preferably 4 to 9-
membered monocyclic or bicyclic non-aromatic hydrocarbon wherein 1
In the compound [I-A], a preferable substituent in substituted

tetrazolyl on R! and R? includes alkyl or the like.

A preferable substituent in substituted carbamoyl in R3 and R4
includes alkyl or the like, and it may be the same or different 1 to 2
groups. '

A preferable substituent in substituted aryl, substituted aryloxy
and substituted phenyl on R3 and R#* includes cyano, halogen atom,
alkoxy, alkyl, mono- or di-alkylamino or the like, particularly cyano or
halogen atom. The substituent may be the same or different 1 to 3
groups selected from these groups.

A preferable substituent in substituted heteroaryl, substituted
pyrazolyl, substituted imidazolyl, substituted thiazolyl, substituted
triazolyl, substituted pyridyl and substituted pyrimidinyl on R3 and R4
includes alkyl, mono- or di-alkylamino or the like, particularly alkyl.
The substituent may be the same or different 1 to 2 groups selected

from these groups.
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to 3 carbon atoms are substituted with heteroatoms independently

selected from oxygen atom, sulfur atom and nitrogen atom, specifically
WQEAYTS#Zetidinyl, pyrrolidinyl, .. tetrahydrofuryl, dioxolanyl, FXOI/JP2006/314117

piperidinyl, piperazinyl, homopiperazinyl, tetrahydropyranyl,

thiacyclohexyl, morpholinyl, thiomorphapinyl, cyclohexanothiazolyl,

dihydrothiazolopyridinyl, tetrahydrothiazolopyridiny! or the like.

Alternatively, illustrative embodiments of "halogen atom"; "alkyl",

"alkenyl", "alkynyl" "alkoxy" "alkanoyl", "cycloalkyl", "aryl", "heteroaryl", 25
--het_efgc%’@feﬁ%ﬁ%eSﬂHB§@Eﬁ%ahda|ySﬁ% ﬁgwgqé EARTPEEde, Substituted
pg%umawm gagh éﬁ%@ﬂﬁﬁ%@éﬁ'ﬂ?&g‘g@@?@%&ﬂo&?@ SHG0RY gﬁc%&;es oxo,

I-R6) of the compound [I]. A preferable "aryl” in Ring A includes phenyl.

ajkprefepablenyietarbaryl” wlRing A insludes dikmypaytidyllaslyparticutarhalkyl.
iyl )711)1)7886 PCT/JP2006/314117 .31 A preferable
T%c%ﬂ%&}rﬁ%% age)ge fo%eexa?r%{)rfg, 8% %%féren i m%r%%o)/% o selected

inclu 0 b- membere
freycloddkyk grecifisally cyclopentyl, cyclohexyl or the like, particularly

cyclopentyl. A preferahle "heterocycle” jn Q includes, for example,. 4 to 6-
5 merﬁb@%@ﬁ%ﬁ&% H&éﬁ?{}é;&é&ﬂ?%ﬁﬂ%ﬁﬂﬂﬁd%@é A cHGREtuted
cielependpnil Felesied ROMQNYERSAERND, SHRHAPBRRENHRICD HAMularly
specifically oxetanyl, tetrahydrofuryl, pyrrolidinyl, piperidinyl,
ropyranyl, tetrahydrothiopyranyl or the like, particularly

tetrahxd%&a%@e%"@ﬁg%ie&%g%R%Eﬁ%wg&%%gﬁn 9088 includes

9-membered monocyclic, bicy eteroaryl optiona 1lto
abetapatebrylindypéralényily dejettesyfediybxydiedigttam sudaiiathmagndoalkyl,
nitroge om, specifically thiazolyl, pyrazolyl, thiadiazoly], pyridyl, )
e Sl R R LSBT e e,
pwmwmwmxﬁn@mpmaqmajmo&mﬂe@mmmﬂmpwﬁ@y} I§r the

thiazolyl, thiadiazolyl, pyridyl, pyrazinyl, benzothiazolyl, thiazolopyridinyl,

lifeeaz 0IbB§r RS LRSIl o pyAIhi Ay theoReBREfIBLAIHRESBIy, L to 2  groups

Sm@é{@&q%np)ﬁﬁggy%m%g]opyridinyl, thiazolopyrazinyl, particularly
thiazolyl, thiazolopyridinyl; further particularly thiazolyl. 20 A "heterocycle"

in Ring Tonefetebldorsaxastpiochto lamembetiduited aminosulfonyl in RS
includes alkyl or the like, and the substituent may be the same or
different 1 to 2 groups selected from these groups.

A preferable substituent in substituted heterocycle, substituted
heterocyclyl-carbonyl, substituted heterocyclyl-sulfonyl, substituted
piperazinyl, substituted piperazinylsulfonyl, substituted
homopiperazinyl, substituted piperidinyl, substituted morpholinyl and
substituted thiomorpholinyl in R5 includes alkoxycarbonylamino,
hydroxy, hydroxyalkyl, alkanoylamino, alkoxyalkanoylamino, oxo, alkyl,
Aformyl, alkémoyl, hydroxyalkanoyl, cycloalkylcarbonyl, carboxyl,
alkoxycarbonyl, alkoxyalkanoyl, alkanoyloxyalkanoyl, mono- or di-
alkylaminoalkanoyl, alkylsulfonyl or the like, particularly oxo, alkyl,
formyl, alkgnbyl, hydroxyalkanoyl, cycloalkylcarbonyl, alkoxycarbonyl,
alkoxyalkanoyl, alkanoyloxyalkanoyl or alkylsulfonyl. The substituent
may be the same or different 1 to 3 groups selected from these groups.

A preferable substituent in substituted amino in RS includes alkyl,
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monocyclic, bicyclic heterocycle optionally having 1 to 3 heteroatoms
independently selected from oxygen atom, sulfur atom and nitrogen atom,

WReReRB®-membered bicyclic heterocycle, specifically PCT/JP2006/314117

cyclohexanothiazolyl, dihydrothiazolopyridinyl or the like. 25 A "cycloalkyl"
of cycloalkylsulfonyl in R2 includes, for ggample, 3 to 4-membered
cycloalkyl, specifically cyclopropyl, cyclobutyl or the like, preferably
cyclopropyl in particular. A "heterocycle" which is the substituent of the
substituted or unsubstituted alkyl which is the substituent of substituted or

adsaryalbhunsaidrinaamisneiiry Haledaminesdladie carbampylalkyl or
)Z11) b7 886 RCT 4117 ered lic, bicyel

tﬁéti%%&c@%%t%%%g %%%S%eﬁér%o%g iﬁ%&%ﬁ%ﬁ@ ge%c?gcgmum

stlnatedygemathess@fotatom and nitrogen atom, preferably

5-membered monocyclic.heterocycle. Particularly, tetrahydrofuryl is. .
prefe?éblgrg S\r@h%iteerosc}il/%%t&o %ﬁ%stllfbtes o(\brsgﬁtsx}}gélttﬁg’éi %{;g%ﬁ%@l in R®
iisolfodybiaR3stpckucasn far@xanpléke. to 9-membered monocyclic,
bicyclic heterocycle optionally having 1 to 3 heteroatoms independently
selectl[é'lj #Bfn GRYRAMES [ Stittur TEnPERY Hitr 588 aforinpiedesppreferably
ehmembered monocyclic heterocycle, specifically azetidinyl, 10
pyrrolidinyl, tetrahydrofuryl, piperidinyl, piperazinyl, morpholinyl,
thiomdiphdiRiererayt jrifyingedyiretingepinyeiardetershipnyf or pyridyl,
Sybstityite -stituted heteroaryl in R3 and R4 includes, for
pexample, g,%%ﬂr%g?nbered monocyclic, bicyclic heteroaryl optionally
havingieol8hetenyaiemminGe perddelaty selectathrhbleonboxygeniombered

sulfur atom a itrogen.atom, preferably 5 to 6- membpered monocyclic . .
T RTCRRopUBAEI R0l 1 RPSTHGRLN, at5He. SR CAR) oy BYGRP LRy
romighzalybphiese)y]. tinaekblewesyl, pyippidinvar te tke, paricuBicularly

pyrimidinyl. A "cycloalkyl" of substituted or unsubstituted cycloalkyl'in R3
tefrahystrfwehides preferably 3 to 6-membered monocyclic cycloalkyl,

O R 5 Pnmoers
mPRaBEtitedralkgyalRbanclmRdc fonexapplEfiadlp-theervddd thiadiazolyl,
p%ag;ﬁy%'%g'z%%,c r1loeet1elrz(%) ¥101|§zoly1, thiazolopyridinyl or the like. The
heterocycle in Ring T includes, for example, 9-membered bicyclic
aromatic ' ring, specifically cyclohexanothiazolyl,
dihydrothiazolopyridinyl or the like.

The aryl in R® and R* includes preferably phenyl.

The heteroaryl in R® and R# includes, for example, 5 to 6-
membered monocyclic aromatic ring, specifically pyrazolyl, imidazolyl,
isoxazolyl, thi;élzolyl, triazolyl, pyridyl, pyrimidinyl or the like.

The heterocycle in R3 and R* includes, for example, 5 to 6-
membered monocyclic heterocycle, specifically pyrrolidinyl,
tetrahydrofuryl, dioxolanyl, piperidinyl, thiacyclohexyl or the like.

The cycloalkyl in R and R# includes preferably 3 to 6-membered
cycloalkyl, specifically cyclopropyl or cyclopentyl.

The heterocycle in RS includes, for example, 4 to 6-membered

monocyclic heterocycle, specifically azetidinyl, pyrrolidinyl, piperidinyl,
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25 optionally having 1 to 3 heteroatoms independently selected from
oxygen atom, sulfur atom and nitrogen atom, preferably 4 to 6- membered

WOINGRYHfe heterocycle optionally having 1 to 3 nitrogen atom€T/JP2006/314117

specifically azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, perhydrodiazepinyl, 30ggtahydropyrrolo[1,2-a]piperazinyl
or the like. More preferable one WO 21)1)711)1)7886
PCT/JP2006/314117 33 among them is piperazinyl, morpholinyl,
particularly piperazinyl. A "heterocycle" of the substituted or unsubstituted

PRREAATRI- 1By iRl HE e msnbelisnd ok thedikeky| in R5

indudﬁﬁﬂ&{ﬁe{ﬁ@ Risn2dgSraembered ?gygﬂ?e by

I h,_f cle
optionally 5 having 1 to 3 heteroatoms independently se%%ggl F&)%rfnofi){cludes a

ceRygerabwhendnr Riorg antsritheyer af@ns préteraby drafGryleMbreed is 2-
clic_heterogycle optionally.having 1 to.3 nitrogen atoms, .

ﬂg%ge%l cétllyOzizlllz%etidjlﬁyltfg%yrr’%ﬁl inyl, pipéﬁdi#ﬂfi ez O MorphBfnyOther  is

ciitypoozhdimifopsrhydsodinzepirik ostedlyRepyirelohfB-edeReragm, RS is

10 or the like. More preferable one among them is piperidinyl. The
P&%ﬁﬁ&é&%ﬁﬁ@gﬂ&w@iﬁt?}ﬂoirh@ﬂmm&nmxmﬁﬂuted with 1 to 3
sau@é@ﬁi@em@wé@@@ﬁ%ﬁ&%@ﬁeﬂebﬁe@thaq&&%%é%ﬂaaf%égaiﬁ%noyl.

r

forms. For example, the compound [1] can exist in enantiomer

diastdriBieier Brefenndlee afnprwnen eog jhundomipepradendl]s of the
iRgntion:has r metri in, any of carbon atoms.
pThe combounﬁ%?ﬁe%%%%%?nv%nt%%%ﬂ%ﬁ&% it(sy ?ssgrﬁ%resgor%l mi reOf all
ERAMGLERSo, in case that the compound [I] of the present invention
“contains deuble bonds, geometric jsomers (cis isomer, trans .isomer) may
exista;f:r}\1 iﬁolé%)s“élﬂ‘%tﬁ? o}ﬁ?)%qgr#beﬁfﬁf H#r?%pegérﬁl?‘éqﬁgehﬁ%w-
contais hinfegetatacoranda Sheteds fatheny! estomassonag XS PWromine

the compound of the present invention includes all these isomers or a

Al NEIBG: SAPRamRsi AR HesEREBlO BRR DN G oM. [I]
includes, fonsrample; a0 inIgRNIE agid salt ﬁ&'&@%s irllyda{oéa ?{s{gc ound with

sulfate, 25 phosphate or hydrobromide, or an organic acid as

otheragronpmeysyasatelkiishioiethahesitoyaiitbianesationaler other

<Al T A hase e st v o
braetahsaltchain alkyl of Ci6, preferably Ci4, specifically methyl, ethyl,
propyl, isopropyl, isobutyl, tert-butyl, pentyl, hexyl or the like.

An "alkenyl' includes, for example, straight- or branched-chain
alkenyl of Ca.6, preferably Ca.4, specifically vinyl, propenyl, isopropenyl,
butenyl, pentenyl, hexenyl or the like.

An "alkynyl" includes, for example, straight- or branched-chain
alkynyl of Cz.6, preferably Co.4, specifically acetylenyl, propynyl, butynyl,
pentynyl, hexynyl or the like.

An "alkoxy" includes, for example, stragiht- or branched-chain
alkoxy of Cis, preferably Cis, specifically methoxy, ethoxy, Propoxy,
isopropoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy or the like.

An "alkanoyl" includes, for examiple, straight- or branched-chain
alkanoyl of Co.7, preferably Cas, specifically acetyl, propionyl, butyryl,
pentanoyl or the like.
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such as sodium salt or potassium salt, or alkali earth metal salt such as
30 calcium salt. WO 21)1)711)1)7886 PCT/JP2006/314117 34 The

WQRYHIaZatically acceptable salt of the compound [I] of the FeEERR006/314117

invention includes also an intramolecular salt, and the compounds [I] and
their salts may be in the form of a solvaigythereof such as a hydrate. 5
The compound [1] of the present invention or a pharmaceutically
acceptable salt thereof can be formulated to a pharmaceutical

~compgsition comprising a therapeutically effective amount of the
compbursRedsRaiRsledasallpnsasrBle.cavatpaiing of Cs.s, preferably

caharmageeytically,accepishle satrersan inglyde d inding 10
agents (syrup, gyg; g%acia, gg%t’in, §orbit, tr ghca&ﬁgﬁegjcﬂ’ %YCIOheXyl or
C]é@l?hﬂ?lbglwolidone), excipients (lactose, sucrose, cornstarch, potassium

phosphate, sorhit ar glycine), lubricants, (magnesium stearate, talc,
polyet ylenés%rlgco lv(l)grpslllﬁﬁéeas) gsiﬁ?egi%i?ﬁaﬁﬁeﬁééto p&%% g © to 10-
mveetiivgr edentsdrodivelidgurpicydiace) cor theidielid5 ZheraameountifiRlarbon,

the present invention or a pharmaceutically acceptable salt thereof can

SBES e ROy oRpRRE alPA TR an aRpfopliater  the  like,

pp@ﬁﬁmg@ytﬁﬁghgqrmyiggﬂ%ﬁ%appropriate pharmaceutical formulation
for oral administration includes, for example, solid formulations such as

tablet@gfgfﬁﬂ@%ﬁ@ﬂlébﬁlp&meﬁZmorl?@{memmmé spifemably 5 to 9-
nISRRRIAN ﬁ{cﬁ?o%gﬁﬁ%o& Eﬁ‘%ﬁ%é’cp%%%ﬁaet{%h%{r&%%‘é%%{%y Lé'g%fﬁ%& to 3

for parentéral administration in es a suppository, an injec
carkoninvamisoasd|sidbptépetedionitising: tistiiad maten thepajgakonly selected

frsé%ilng orr%uco?e aque(i%_siﬁso ution, or.an.inhaler, or the like. 25 The )
GOt SBST Th DY prediih AbmtiBR O BIFFRE Rk Al alRP e HigRA et hieny],

tsalkihpipgly i RIRimAGRUteR Eiation NeiasbeAl BSiBANH pyridyl
with other one or more medicines selected from anti iabetic and
p}iﬁﬁﬂ%’é’&ﬂycgﬁ’ﬁ? %\ﬂ@ﬁi]s Irfiselde, tl@@&%@pﬁﬁlﬂ‘kz tetiniazolabymdinyl,
T WD res
PCT/8P2bgte30ayeie"3%ncludes 4 to 10-membered, preferably 4 to O-

membered, monocyclic or bicyclic non-aromatic hydrocarbon wherein 1
to 3 carbon atoms are substituted with heteroatoms independently
selected from oxygen atom, sulfur atom and nitrogen atom, specifically
oxetanyl,  azetidinyl, pyrrolidinyl, stetrahydrofuryl,  dioxolanyl,
piperidinyl, piperazinyl, homopiperazinyl, tetrahydropyranyl,
thiacyclohexyl, morpholinyl, thiomorpholinyl, cyclohexanothiazolyl,
dihydrothiazolopyridinyl, tetrahydrothiazolopyridinyl or the like.

Alternatively, illustrative embodiments of "halogen atom", "alkyl",
"alkenyl", "alkynyl", "alkoxy", "alkanoyl", "cycloalkyl", "aryl", "heteroaryl",
"heterocycle" include those specifically indicated in EXAMPLES.

Additionally, each term is explained depending on each symbol
(A, Q, T, R1-R%) of the compound [I].

A preferable "aryl" in Ring A includes phenyl.

A preferable "heteroaryl' in Ring A includes thienyl, pyridyl,

particularly pyridyl.
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administering as one pharmaceutical formulation formulated together with
these other medicines. These other medicines include sulfonylurea (for

Weinpsesslyburide, glimepiride, glipiride, glipizide, chlorpropiieE2006/314117

gliclazide, glisoxepide, acetohexamide, glibonuride, tolbutamide, 5
tolazamide, carbutamide, gliquidone, glyexamid, phenbutamide,
tolcyclamide or the like), biguanide (for example, metformin, phenformin,
buformin or the like), glucagon antagonist (for example, peptidic or
nonpeptidic Iuca%;)rn antagonist), glucosidase inhibitor (for example,

acarbOsTRIGHEP S tiey ke ke &Iiﬁ%e@siﬁ?@ﬂ%?%xeﬁ‘ﬁrpl@?‘fénple, S to 6-
d@&*ﬂ@%@&%@ﬁ@éﬂ%ﬁ@ii@fr@p@cﬁmﬁh ). FUORERY1RAGA W eyl or

example, sibutramine, orlistat or t e like) or the like."The dosé of the
thedibsumiiotiaelyresemmevdiion or a pharmaceutically acceptable

salt ther s gn methads of admipistration, ages, body weights or
condifﬁ)r%q%?%%te?r;%ts%%ttefgcgs%glIylé)br:)&g: E)n(%{]‘%g % o%?io%xr%@%%beﬂp to 6-
muzy, hereddrahtyraiagui i hietaabeytld opgiogalhe kanipgubdf] ftie€eroatoms
. present invention can be prepared according to the following methods. .
1’59 “i t%}1 88 %#@O@%%l?t%@z SRR §9m qupd)pitrogen

akolrs;/ NpQARIQBREAF1 Z IMH Ry H-GHIYAA %Béhﬁfﬁw Pﬁi%é?i'dinyl,
Rz OZ2'HONH2 R z 02 10 [XIlI] ARI OR1 0)0z2 a4 [IV][VIRQR
teiraydTepvpnyiN RetoiydratineqineRyd ror REhgs ke Rparticularly

tetrahydrofuryl.

A "heteroaryl" in Ring T includes, for example, 5 to 9-membered
monocyclic, bicyclic heteroaryl optionally having 1 to 3 heteroatoms
independently selected from oxygen atom, sulfur atom and nitrogen
atom, specifically thiazolyl, pyrazolyl, thiadiazolyl, pyridyl, pyrazinyl,
benzothiazolyl, thiazolopyridinyl, thiazolopyrazinyl, thiazolopyrimidinyl,
quinolyl or the like. A preferable one among them is thiazolyl,
thiadiazolyl, pyridyl, pyrazinyl, benzothiazolyl, thiazolopyridinyl,
thiazolopyrazinyl, thiazolopyrimidinyl, more preferably thiazolyl,
thiadiazolyl, pyrazinyl, thiazolopyridinyl, thiazolopyrazinyl, particularly
thiazolyl, thiazolopyridinyl, further particularly thiazolyl.

A "heterocycle' in Ring T includes, for example, 5 to 9-membered
monocyclic, bicyclic heterocycle optionally having 1 to 3 heteroatoms
independently selected from oxygen atom, sulfur atom and nitrogen
atom, preferably 9-membered bicyclic heterocycle, specifically
cyclohexanothiazolyl, dihydrothiazolopyridinyl or the like.

A "cycloalkyl" of cycloalkylsulfonyl in R2 includes, for example, 3
to 4-membered cycloalkyl, specifically cyclopropyl, cyclobutyl or the like,
preferably cyclopropyl in particular.

A "heterocycle" which is the substituent of the substituted or
unsubstituted alkyl which is the substituent of substituted or

unsubstituted aminosulfonyl in R2 includes, for example, 5 to 9-
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OHpR1~1 0RzNRs Rz:0Zz [VII] ,0Zz R1 AANO T5R3 QR4 R1 AA

O~ ~o [XI[3 1] QNHz [l1] [Xll] HONH2 H ,N R5 R3 QR4 OR6 [HI] HOB
WERBOIRATRBH Q [VI ONH RINRS Z3z N5 R1 AA O T R6 RARCA/IPRE6R14117

[1X] [1] (In the above scheme, ZI is halogen atom, hydroxy or alkoxy, Z2 is

hydrogen atom or alkyl, Z3 is hydroxy, Balogen atom or arylsulfonyloxy,

alkylsulfonyloxy, Z4 is halogen atom, dialkoxyboryl, dihydroxyboryl or 5

trialkylstannyl, lithio, Z5 is hydrogen atom, halogen, atom, dialkoxyboryl,

dih droxyEor | or trialkylstannyl, lithio, and the other symbols have the
ms%ﬁq ¥ nﬁ‘%{ﬁé,lﬁgyﬁgﬁtio%%%vg§tﬁﬁopﬁf€]t%a%ﬂ&@8ﬁﬂbép€ﬁﬁmﬁe1 to 3
heespoauhsh B hdisrlkhiiamie ccormpayog] Qh(éﬁdﬁﬂyé’vﬁ?ﬁ)!ﬁ“ aom and
e

atom) and the compound [VIII] (ZI is 10 halogen atom, Z2 is alkyl) can
niaRgERoutalger sorsefietrliedeb-crafisherrdion swmniitrelicor heterocycle.

I e j i in.an appropriate solvent
D e e WO 2D1y71.1)1) 7886

PCT/8P 2008/t yicTe 37adr taliktlinttde presenceuisintapgtopkaterocyclyl-

. id (aluminwm chloride or the like). The compound [VI] (Z2 is alkyl) can )
G e 5 Kl CHAB Gnct LV (S5 e aheEshoypmocylic,
bidiwHrokdierd sl ptylstannhvaitbthe eomnaurd YIS inlRlpeeNtently

atom, Z2 is alkyl) in an appropriate solvent (THF, methylene chloride,
selftstk R0 PXPRmE, MRBns UllIRiRioRb RdhaHE EaReakano pacferably 5

toMIXEUE BIR1S0R 41SING AR RAAIYRLUPE GATPIE specifically  azetidinyl,
pyrrolidinyl, tetrahydrofuryl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, oxazepidinyl, perhydrodiazepinyl.

A "heteroaryl" of substituted or unsubstituted heteroaryl in R3
and R?* includes, for example, 5 to 9-membered monocyclic, bicyclic
heteroaryl optionally having 1 to 3 heteroatoms indepencdently selected
from oxygen atom, sulfur atom and nitrogen atom, preferably 5 to 6-
membered monocyclic heteroaryl optionally having 1 to 3 nitrogen
atoms, specifically pyrazolyl, imidazolyl, thiazolyl, triazolyl, pyridyl,
pyrimidinyl or the like, particularly pyrimidinyl.

A "cycloalkyl" of substituted or unsubstituted cycloalkyl in R3 and
R* includes preferably 3 to 6-membered monocyclic cycloalkyl,
specifically cyclopropyl, cyclopentyl. ‘

A "heterocycle" of substituted or unsubstituted heterocycle which
is the substituent of substituted or unsubstituted alkyl in R5 includes,
for example, 5 to 9-membered monocyclic, bicyclic heterocycle
optionally having 1 to 3 heteroatoms independently selected from
oxygen atomi, sulfur atom and nitrogen atom, preferably 4 to 6-
membered monocyclic heterocycle optionally having 1 to 3 nitrogen
atoms, specifically azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, perhydrodiazepinyl,
octahydropyrrolo[1,2-ajpiperazinyl or the like. More preferable one
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dichlorobis(triphenylphosphine)palladium, tetrakis 10
(triphenylphosphine)palladium, tris(dibenzylideneacetone)dipalladium,

WQRIRmIBT8¢'-bis(diphenylphosphino)ferrocene]palladium or thROTKEN208(mél 4117

the process preferably proceeds at -78C to 200C. Additionally, the
compound [Vi] (Z2 is alkyl) can be alsofsepared by reacting the
compound [VI11] (Z5 is lithio) with the compound [VIII] (Z' 15 is alkoxy, Z2
is alkyl) in an appropriate solvent (THF, dioxane, DMF, toluene,
1,2-dimethoxyethane or the like, or a mixture thereof), and the process

apaen thersr i piperasdl sorRbalb RaxldeirtaspiRtiadigthe
COMPQUR ish : o] is Al can
oML s S UL GRS i,

oktowHechmpotihd [Milb&istithiof vetibanipprdpeiite] alkylRhidncludes, for

n-butyllithium, sec-butyllithium, t-butyllithium or the like) in an appropriate
AR R R SO B SES i  Bn A AEeRR o OBtiprally
hawitige theseef) e eaiveadniell omedo b deatingswit the d@aIROUREE¥I] atom,
(Zl.is alkoxy, Z2 is alkyl) in the 25 similar manner as the

Seibiive T GHY Y BRI edemBn BF HFr abipbuiti fvipezehisrar wmecy clic
h@¥9f82$¥'@1@'“Sp?fo%aﬂgéthﬁ‘aﬁ%g'tqG{”tép%mpﬂﬁ&% it (ydraghlodfiecificany
sulfate’or the like) canbe carried out in any conventional manner

agotidbnig ketoyeralidimydroxyipiperifongkampieptrarsaytion camoweholinyl,

carried out in_an 30 apprapriate solvent (alcohglic,solvent su S i . .
B S B o e e P AT ot itk g pgpaziny!
odithanevatdore thedikeabladnxethsotve nhiereofpipshiriiprgsence or

abserﬁce of a base. ngeiﬁas used in the reaction includes_ pyridine,
picolin fufiaim ARG iHe My Hasi IRES S8y RSRE SR tHaciidea ok ure of

SERRYRSH TS, CiSriSOMel QfterBiduiaof GPrtANGIADSHE ISAMRIBARBY pure
converted into the desired trans-isomer by treating with acid .
fqEmsorodteticaxampatidheidomnoumeridlhcrauistRt sl enantiomer or

3 i id.or the.|i ' enerated | actions
LS L R ISR DR G0 orcsco
inregtitigrin e somilaomanoss aythenahoive c&B {8)sThe weaytioh cithen atoms.

SRR R prhie sotemns Mater Sshiy o, o
neistivainglagesif(dietybazadieadioHate the compound [I] of the present
invention contains double bonds, geometric isomers (cis isomer, trans
isomer) Nrriay exist and in case that the compound [I] of the present
invention contains unsaturated bonds such as carbonyl, tautomers may
exist, but the compound of the present invention includes all these
isomers or a mixture thereof.

A pharmaceutically acceptable salt of the compound [I] includes,
for example, an inorganic acid salt such as hydrochloride, sulfate,
phosphate or hydrobromide, or an organic acid salt such as acetate,
fumarate, oxalate, citrate, methanesulfonate, benzenesulfonate, tosylate
or maleate. Also, in case of having a substituent such as carboxyl, said
salt includes a salt with a base such as, for example, alkali metal salt
such as sodium salt or potassium salt, or alkali earth metal salt such as

calcium salt.
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diisopropyl azodicarboxylate or the like), or, in absence of
triphenylphosphine, cyanomethyl tri-n-butyl phosphorane or the like in 15

WQRapMHBIGate solvent (THF, methylene chloride or the like) (BET¢HIROG6/314117

Mitsunobu reaction). Also, the reaction with the compound [V] wherein Z3
is halogen atom, arylsulfonyloxy or alkydsplfonyloxy can be carried out in
an appropriate solvent (acetone, ethanol, THF, dimethyl sulfoxide, DMF,
dioxane, N,N-dimethylacetamide, N-methylpyrrolidone 20 or the like, or a
mixed icl)%vent thereof) in the presence of a base such as potassium

carbohae RRAARRER IR rreRiehim Al b Al dhecsumpenmdibobithe
pRUKR A RIANNGE RRULREEIDANS WAYiARA-RE SRRVEHEL N0 the

compound [ll] (Z2 is hydrogen atom) in any conventional manner

CRyRPSVEING alk@ydatbenysaltsanayybefonetamiolerbytre atitga 25 thitreof

S@W@Shgq{ ggt sodium hydroxide, potassium carbonate or the like in

an appropriat Sofvent (alcoholic solvent such as methanol, ethanol, or

THF, Tloxarempatendr [Hedikehergresxad sotwntitierepth ioHugr utically

Z2 group. (4) The reaction of the compound [li] (Z2 is hydrogen atom) with
aﬁwcee%é@oe}np%#d ﬁhfﬁﬁﬂfbecéﬁriet&eou{(?ﬁrﬁ?’ﬂ]]‘?ﬁﬁ%prJfﬁte olRIIRRAECUtical
c¥¥ib3E A 1)abHaBeiBmE IB2ARVBIFLLA BN PresRBEt K aBSERER O Bf the

condensing agent by using any conventional method for amide formation

COERMNSed AiPbptide sPRAEEISeRWicaike. Ascreriaiiensingraiant,  The
- -N!-(3-di i - diimi . . .
p RO NGNS g@%@fﬁ%ﬁ%g?@ "{pl'gﬁiall% i diluents,  binding

N,N'-dicyclohexytcarbodi omopyri Ide,
afeNtsarb{syidimidaguley dipheamiephosgdiatyh azideorbit, tragacanth or
_benzotriazol-1-yloxytris(dimethylamjno)phosphonium hexafluoro-

P3 oslf))ﬁ’ﬁ)éfrﬂi%fggg{lﬁiEtho%gié%!tﬁaziR%&?i‘?meth?}ﬂ%?ﬁﬁolinimr nstarch,
potipgidanfiuopghdsNINN -tetfarbethyermagidhim Resailderts (magnesium
hosphate or the like can be preferably used. As the solvent, any of a 10

SERGRMSoltRl oPalikRYlsBG et sol R rSHismardisisspespaisl (Irish potato
sethanpbmethdans £hloddes TdRiGInansHR Mﬁlfﬂ%@?t@%ﬁ@?ﬁ%@e'

chloroform or the like can be preferably used. The reaction preferably
procelis &orgm b, ohdhe ppefsrably imvestan 26Ca THieapmeeedtically

e L G AT T
ustghriic kaseapmivpsitiethyleamine.cdisopsopidethyizaioe. N-The appropriate
pharmaceutical formulation for oral administration includes, - for
example, solid formulations such as tablet, granule, capsule or powder,
or in the form of a solution, a suspension or an emulsion. The
appropriate pharmaceutical formulation for parenteral administration
includes a suppository, an injectable solution or an intravenous fluid
preparation ﬁsing distilled water for injection, saline or glucose.aqueous
solution, or an inhaler, or the like. ‘

The compound [I] of the present invention or a pharmaceutically
acceptable salt thereof, or a pharmaceutical formulation thereof can be
combined with other one or more medicines selected from antidiabetic
and antihyperglycemic agents. In this case, the concept of the term

"combine" includes administering with these other medicines

simultaneously or separately with optional interval as well as
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methylmorpholine, pyridine, N,N-dimethylaminopyridine, picoline, lutidine
or the like as a base, and N-hydroxysuccinimide, 3-hydroxy-

WQAGPRERS-4-0x0-1,2,3-benzotriazole, N,N-dimethylaminopyREHEP3AQq314117

20 hydroxybenzotriazole or the like as an additive. The reaction from the
compound [lI] (Z2 is hydrogen atom) to4lae compound [I] can be carried
out by converting the compound [ll] (Z2 is hydrogen atom) into a reactive
intermediate such as acid chloride or a mixed acid anhydride, followed by
reacting with the compound [lll]. The 25 conversion into acid chloride can

aplEprERiRIBE av cdrsutiyaushrcatidngl cliondeladiaty| tiorideted  together

wrR chloride,.phosphorus pentachlaride, or .
triphenyipétj%s&éélrngll% cé%ergsg?%g% gar egnn}gé%:ciﬁgﬁdg,%?ﬂ?eﬁ}ﬁgony lurea
(fmdetterophregdidminide wied poidqriiygiidd«agihsigasiedadrpropamide,
&Lsi%%ﬁghen .phosphag/l chloride, 30 diethyl phosphorocyanidate, )
Ave) sulfSHNFFIGHAE; etdF S5 §)1)7%7g@onur1de, tolbutamide,

51674 IR006/ it A MO ofgrgalE osebutdichioratarmate pﬁ%ide,
in the presence of a base such as triethylamine. As the solvent, any of a
tQlpyrdasida: oPm ribed ddfeint drigiesnidae ditTidexamopdtormnTetformin,
li p I d. tion pre oceeds
e L ST ol A0 B ARy B e

pemitidde @r aonipepticicaghyciieresutegbnittys whyasiicthse inhibitor (for

compqund [l11], proceeds jn the prese f a base such as pyridine,
e K R e oL OIS T3 aBy ot G inarmple,
thgliteeferally@digliBhzimi0Qio ghiose qriefeiabhe-2Re) 0250 BREIAS Hient (for
esolve t, any of 10 a_single solvent or a mixed solvent of methylene

& ShRSTSTemine Hezlisiat oF ekl ehaEhs dkeably used. (5)
The reagtiogidhe compowad ¥ i4Aa is[qy%ﬁogﬂé a@f@%ﬁ'@ﬁv@%&*ﬁg or a

compound [llI] can be carried out in case that Z2 is hydrogen atom. int
Piiafimesrinienty theoesptdplof theltbther@)f odnpasd5amt #Reikhods  of

[ - Comp, [\il']. and the. ound [X'] below. Th .
e el VY o SRSt Prigpss. ot
uisusidyogbouatdin) tato ebeartidd Outrp /Aty penvdayiopatiRamligorabout 0.1 to

educi 8 ketogg to alcohol, for example, by treating with a reducing agent
ai’l?&ht;l He gohydride, sodium 20 triacetoxyborohydride, sodium

borohytedeefiibeikRIN[@N BPPEBRIFPeesent invention can be prepared

according to the following methods.
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solvent (water, methanol, ethanol, chloroform, methylene chloride or the
like, or a mixed solvent thereof), followed by hydrolysis in any

W@ api8%el manner hydrolyzing alkoxycarbonyl to carboxyl FeT/JP2006/314117
example, by treating with lithium hydroxide, sodium hydroxide or the 25
like in an appropriate solvent (methanogethanol, THF, dioxane, water or
the like, or a mixed solvent thereof) to hydrolyze Z2 group. The reaction of
the compound [VI] (Z2 is hydrogen atom) with the compound [IIl] can be
carried out in the similar manner as the reaction of the above (4). 30,The
conversion frgen the compound [X'] to the compound [X] can W@)\Q/R
200 O T/JP2006/314117 41 be carried out in any conv%ntioﬁﬁl]
manR&Texidi ind alcohol to ketone, for example, by dimethylsulfoXige,
oxidation, usigg an activating agent such as oxalyl chIoridedSwerQ
oxidation)), o, g,?nn oxidizing agent (activated mané;éfnfgs@zdi xide,
sulfur trigxifie-p§ridin cc]mplex, 1 5 hydro)y-1,2-benziodoxol3(1H)one
1-oxide, [, 1, 1 -triacetoxy- 1, 1 - dihydro-Hg2 -benziodoXol 3 (1 Ropre’

pyridinium clajoroehzropltez(tlei‘2 pyridinigen dic rd at(%ZQr the like) in the?
pre§e Abséice of-abase—ttriethylamiye grthe like) in an o_ X
appRopfiate’ sofyent (dimethylsulfoxi@e, shtérof&rm, methylene chloridg or oz2
the like). E?éN RS.TR6 a@H z:® ROZ2 [If'R z N RJ,0 2 O (-R5 RSN
IXIHZN R5' T Re'®H H RE\ p# 022 lull R2 R ARi O R1 A O G~RE
FEEH. R} [6) The reactiqn fdhkthe compoI;nd [¥kto the compound [I{:]

cak be.ca ried out in the simjlar manner aqg the reaction of the above {2).
4 4
[1I1] RS\Q/R R2 7 R R
| |
O\ R1@ o

O H
N \
AT . s U=
1 O 6 3 R Z
R RS R \?/ 1] R’ o) o)

[X] ONH, [ [X11]

HONH2 H2N

| @Rs
3 4 ITII
, R \QR R6 [ ]
HO R \Q/R

|
N O~

H Vi
2 AN I3 N H
Rm{ @[RS ’ , R AN e RS
. 1 . 5
R R R! ‘ o ®R6
[1]

[IX]

(In the above scheme, Z! is halogen atom, hydroxy or alkoxy, Z2 ié
hydrogen atom or alkyl, Z2 is hydroxy, halogen atom or arylsulfonyloxy,
alkylsulfonyloxy, Z* is halogen atom, dialkoxyboryl, dihydroxyboryl or
trialkylstannyl, lithio, 25 is hydrogen atom, halogen: atom,
dialkoxyboryl, dihydroxyboryl or trialkylstannyl, lithio, and the other
symbols have the same meanings as mentioned above.)

(1) The reaction of preparing the compound [VI] (Z2 is alkyl) from the
compound [VII] (Z% is hydrogen atom) and the compound [VIII] (Z! is
halogen atom, Z2 is alkyl) can be carried out under so-called Friedel-
Crafts reaction condition. For example, the reaction can be carried out

in an appropriate solvent (chloroform, methylene chloride, nitromethane
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(7) The reaction from the compound [IX] and the compound [V] to the
compound [I] can be carried out in the similar manner as the reaction of
WA HOE8e (3). (8) The reaction of the compound [VI] with ®el/JP2006/314117
compound [XI] can be carried out in the similar manner as the reaction of
the above (2) by using O-substituted hygroxylamine or a salt thereof
(alkyloxyamine, cycloalkyloxyamine, heterocyclyl-oxyamine,
benzyloxyamine or the like) 20 as an alternative to hydroxylamine in the
reaction of (2). WO 2007/007886 PCT/JP2006/314117 42 (9) The
OF i Ak} e S RISHSEER it RPBsRRGaH acircialwensaire ¢ Bletide or
tieersimilar manner as the reaction of the above (8). (10) The reaction of
the compound [XI] with the compound [VIII] (Z1 is halogen atom or
hydroxirezedsmatyncai\ié (atrisdadlyih eay Bemiwnmnpbmmhmy atacting
id mation,us use peptid the is or the like, far ex le
t%gthe%é?rlnﬂ1 aarﬂmanne the reg;ctloér)t o(a]tﬁ)‘fe aBove @(}t (1 P@]Fgﬁgaﬁ’] I or

trftaliythetan o woit ) E(28rspaitird Higutie] omiponatbRel] &dis, Z2 is alkyl)
hydrogen atom) can be carried out by using any 10 conventional method

1?0%%@’%?& S FRboiiiFE, prartiavicTise FrARKicor fiRFaRGe: Water,
DWMEISENRRM 0T BXRMRIS (oL (SCOMRPING X 11H422 i5 Al bW 't%ereoﬂ
ri

a halogenatlng agent (phosphorus oxychloride, phosphorus pentachlo
UsiREe like) in 8n appropiagiablvent (agetedigite, chlorofdem, methylerample,

dféﬁ%f’@bﬂéttﬁ g}%gl;bﬁo%r hf [@b‘%ﬁﬁdaﬁg gq_ll% Iignt thereof). The reaction can 1o

be also car ie usin tetrachlotide, carbon tetrabromide;

tﬂﬁdrmmyjk;nhomhm plakihtbmsucmmmsltdhbmdz}mdeﬂr&hi&oméf)&lpaﬂadmm
ri 12) The reaction fr he compound

R R R TR SRR A P Enotindiins k),

a@mwmylmmeawaﬁ g2 irpikybocandeccarried out by

using a metal catalyst (for example,

dichldheBiEarBALN ﬁhgsgwﬁ@ﬁg%gd[ﬁ(ﬁ] (Z2 is alkyl) can be also prepared

]
bdlggﬁe%{lum d.cmﬂﬁ&nwé@% %ﬁﬁ%?%%%%%down !
ipmnikedikedn an apkydpriatesolapprforetammiy cidx{RERoldéoea fiblF DMF,

tc;hgé%ig] ef*,‘%é{%%‘e X met&laar}?é ce)}‘hﬁglg lh M%rNamrrelg)%tﬁ)yerrﬁlglqggﬂorand the
process can be preferably carried out at —-78°C to 200°C. Also, in case
of using the compound [VII] (Z5 is halogen atom), the compound [VI] (Z2
is alkyl) can be prepared by converting the compound [VII] (Z5 is
halogen atom) into the compound [VII] (Z5 is lithio) with an appropriate
alkyllithium (n-butyllithium, sec-butyllithium, t-butyllithium or the like)
in an appropriate solvent (THF, diethyl ether, toluene, 1,2-
dimethoxyethane or the- like, or a mixture thereof) to convert, followed
by reacting with the compound [VIII] (Z! is alkoxy, Z? is alkyl) in the
similar manner as the above-mentioned.

(2)  The reaction of the compound [VI] (Z2 is alkyl) with hydroxylamine
or a salt thereof with an appropriate acid (hydrochloride, sulfate or the
like) can be carried out in any conventional manner converting ketone
into hydroxyimino. For example, the reaction can be carried out in an

appropriate solvent (alcoholic solvent such as methanol, ethanol, or
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the like, or a mixed solvent thereof) in the presence of a base (sodium

carbonate, potassium carbonate, triethylamine, diisopropylethylamine or
VeI 88he reaction preferably proceeds under inert gas SIRATARP3W6/314117

argon at room temperature to 200C or in the exposure of microwave. WO

2007/007886 PCT/JP2006/314117 433ée compound [I] can be

converted further in the following methods. (A) The compound containing

sulfinyl (SO) or sulfonyl (S02) on RI-R6 among the objective compound [I]

of the_present invention can be 5 prepared bé/poxidation using any

TERvErpRAREmuaisd ©oF EBRVER PR Byrred plyag istirrreeBripdtisd
pRigesuIfinyh BESHItRNY comRUNGy, E-gxaile, heRxidationisanheiudes

carried out by treating with an oxidizing agent in an appropriate solvent
Pyrristinye i edlioriddu tidoreioN Timeathtandineatareshietikaoca the
.mixed so 10 thereqf).,As the oxidizing agent, peracids such as
b }%r(%l%er%\{é%e%)ex%%?erﬁ% o%(r)lp%r%lesﬁlzscg)lcrznaclgi(%,rpaerlglc%%}:né%iago?lﬁﬁeaﬁkg Leans-
isvellas @andEM ofiaenbed imod phsiksingoetoaylisigtates dipptassitiig with
sulfate.and potassium bisulfate!" manufactured by DuPont) can be . i
aﬁ}gfi ﬂw&&&eﬁﬁm&r@g&% 2aib 45?%@9 RriGanfatobitbrriseed.

pHIEhbRiB diRekorReokRE) haying a:9'eRmal heformda:inGHENER Lions
(R12), wherein R" and R12 are substituents of the substituted amino

dgrstPeR Relost Hrerivt Re sravertedintodhwaiapiden transossarer by
tPéH‘d?ﬂng‘ﬂﬁé‘élﬁ&?f&?ﬂ&ﬁ%“ﬁﬁ%%‘%%‘%?amms independently

selected 20 from oxygen atom, sulfur atom and nitrogen atom wherein the

(&bterd‘dwleeﬂm@dm sfibstitaec R d- Y h(H8ng tiékpl)jeditettentoanpdund

can be. al repared by so- called "redyctive amination”,.by reactin
YA SRR o AR CHRY S BRI S EE BT e o e agmoe of
teibhiesHstitvtathandne 0fa2bivaei formgtan HNIB D RAZ) AVBerein:tiR te,
symbols have the same meanings as mentioned above (hereinafter, this

idzefifrPeraiate Kibthaldacdr Undtnabrresafine”, and

th D aBepIeMOY IR SMARgR N AMRAIOBh S IDSIERE @he like in
unsubstituted amine’is referred to as "a

an appropriate solvent (THF, methylene chloride or the like) (so-called
Mitsunobu reaction). Also, the reaction with the compound [V] wherein
Z3 is halogen atom, arylsulfonyloxy or alkylsulfonyloxy can be carried
out in an appropriate solvent (acetone, ethanol, THF, dimethyl
sulfoxide, DMF, dioxane, N‘,N -dimethylacetamide, N-methylpyrrolidone
or the like, or a mixed solvent thereof) in the presence of a base such as
potassium carbonate, potassium tert-butoxide, sodium hydride, cesium
carbonate or the like. A product resulted in this way can be converted
into the compound [II] (Z2 is hydrogen atom) in any conventional
manner hydrolyzing alkoxycarbonyl to carboxyl, for example, by treating
with lithium hydroxide, sodium hydroxide, potassium carbonate or the
like in an appropriate solvent (alcoholic solvent such as methanol,
ethanol, or THF, dioxane, water or the like, or a mixed solvent thereof)
to hydrolyze Z2 group.
(4)  The reaction of the compound [II] (Z? is hydrogen atom) with the

compound [III] can be carried out in an appropriate solvent in the
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WO 2007/007886 PCT/JP2006/314117 44 substituted or unsubstituted
amino"), under reductive condition. The reaction can be carried out in any
W@ api8%el manner of reductive amination. For example, thBGEJEAee/314117

can be preferably carried out by using a reducing agent (sodium 5
borohydride, sodium triacetoxyborohydgde, sodium cyanoborohydride or
the like) in an appropriate solvent (methanol, methylene chloride,
chloroform or the like) at -78C to 100C. (C) Among the objective
compound [1], the compound wherein nitrogen atom on R1-R6 is

PLGBEHE RO WSS BB sRufF BRI HHaELRREREDIKH HYEsaBl onventional
neaoRl iy dodid crRomh kgl %&ikﬁ@%l@gﬁuwte I%no% or the

like, which is simply referred to as substituted or uns
hkérelﬁéfﬂé‘lfe canPensivoghegsarbocy aiaNesthydiNG( ﬂ}dm:ilhpl:amrdnopropyl)

clherai gntggl correspongl I\Cllatogfol}S1 y eL(Ji%ls_ tuéed Hgf%r example, tan ethyl-2-

compound 1% wherein s piperaziny plperazmylcarbony

bpqrquwydimulinmybdmﬂm NG —Ebebtbkﬁ}ﬂdﬂﬁii@ﬁzale pbeligstided Dy phoryl
rlventL onal method of amide formatign usually used in
aﬁ]eép?rd YA QRE BT AR IBRGRGT EappB exafluoro-

phisdelakly, carr admlﬁyelﬂﬁaﬂﬁ@udscele%% 'jﬂw%@%kﬂﬁﬁ%%ﬂcﬂﬁnum
20 appropriate solvent (methylene Cchloride, THF,
|acetélﬁ@f€0éﬁ4&d¥oﬂ}h-é¢fém@@ﬁmmﬁé@mumhe hexaﬂuoro-

ppf eOLARSRNER Of %ﬁé?&la?g%gxad%% PGt - 18C of a
e als u

to 1 OC The reaction can carried Gut, for éxample. in an
Smglmm@h@swcblvent ) timmdsesmﬂemiabsématdra aoredbasing ageprdbanol,

R Bl e AT B fcctamice

cnwmmumuoaudael\hueceé@pméd e@mﬁydm@ylm%%&aﬁq@mferabw

benzotriazol-1- trls(d|me[cf/lam|no)phosphon|um hexafluoro-

Pﬁ%%%%%.tetﬂﬁ@ Muth SR I RFR A ISRk ahyiRershdmiaR’ 8o The

98 I t I 0
P e LR e A Wi b

SBfdtersbPAUlsssinEtiRasbveatcansostiumsimgletsuhadiet osednixe dsobeminate
of YRIQL égﬁﬁlaa@)%séso&%%ané)é triethylamine, diisopropylethylamine, N-

methylmorpholine, pyridine, N,N-dimethylaminopyridine, picoline,
lutidine or the like as a base, and N-hydroxysuccinimide, 3-hydroxy-
3,4-dihydro-4-oxo-1,2,3-benzotriazole, N,N-dimethylaminopyridine or N-
hydroxybenzotriazole or the like as an additive.

The reaction from the compound [II] (Z2? is hydrogen atom) to the

~ compound [I] can be carried out by converting the compound [II] (Z2 is

hydrogen atom) into a reactive intermediate such as acid chloride or a
mixed acid anhydride, followed by reacting with the compound [III]. The
conversion into acid chloride can be preferably carried out by using
thionyl chloride, oxalyl chloride, phosphorus oxychloride, phosphorus
pentachloride, or triphenylphosphine in the presence of carbon
tetrachloride, or the like, and the conversion into a mixed acid
anhydride can be carried out by using diphenyl phosphoryl chloride,
diethyl = phosphorocyanidate, methanesulfonyl chloride, ethyl
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ethanol, methylene chloride, THF, DMF, N,N-dimethylacetamide,

chloroform or the like can be preferably used. The reaction preferably 5
WQRoeERSsst -78C to 100C, more preferably -25C to. 25C. Th&(IrdB8a/ 34117

the reaction can be promoted by adding potassium carbonate, sodium

carbonate, sodium bicarbonate or triethyfamine, diisopropylethylamine,

N-methylmorpholine, pyridine, N,N- dirnethylaminopyridine, picoline,

lutidine or the like as a base, and N 10 hydroxysuccinimide or

3-hydroxy-3,4-dihydro-4-oxo-1,2,3- benzotriazole,

cRIRcaferenatamisepTnehleRyPsmAen sstithslliler ine ke aresence of a

it] avi i or stit ming-
b%%%%?ﬁ? égs%ﬁbstitﬁte%?%%ﬁis&%tﬁﬁ%%ﬁﬁqgm%wéér? é ﬁi%%%éﬁgv qatora
nthiseshjeetiventond poent I} oen did priparet nrodactmg TREFcdDIdGUG the like

wheyein the.corresponding site is carboxy with a substituted or R
BRI A e TR reACton ch DR e OE BUIn HESHRR, 2t ~78°C to

10aPOeastberefetwblpihe ab eI SIC(ETHereeivgowndviiergficRehloride
or R6 has substjtuted or unsubstituted 20 alkoxymethyl, or substituted or

ofi R Bt BN SIoRRARIE M yESMERE Retbbfe®Re PaRhshsaprerevad [II]
pRseertapare ey GGG e 15ARRAYAH W@%ﬁi‘i‘&ﬂ?e?%f%%ﬂ%%ﬂ%e, N,N-

site is hydroxymethyl into alkanoylmethyl, preferably acetyloxyniet
dipetbiilamioeay astaficdiico pramée  totlewaith byorofdte tidingoreferably at —

gidpstifut stituted alkapel, cycl al, ajkylthio or
7hete%%y§§£§r%§§§§§) ﬂ%%‘lﬂ% %dr%%y%r%gg,g?s%@li% 3 (e)rsglvent’ any of
aussupktitstddeheteroaryhireth auidenay vl tnydtogen atethilonidérogeoroform,

for_exampl razole or the Jike. The condensing reaction can be
Tﬁg?e%%‘? 8552{%%%% SERRE T ETRREpBRSte solvent (THF, dioxane,
S0 methidane chlorids, lloselopbieligng) tenzens ardRikaldadng aliyl)

WO 2007/007886 PCT/JP2006/314117 46 presence or absence of an
vHEh hasioereeumshidlBckampf sanoiee atit isrer Heat, Fifisohsateogen

28610, Oh tRRdike) A7 8G19490%s RerERISieARlY éie,@ ég&\%) 2R T8 case
g the

compound having hydroxymethyl on R1-R6 amon objective
theimpdund]ikdanisdiptepamepdyrrd didihgutite tompoumeburind g thelow.
TR TSROSO YRAT (22 LA &Y the compound
[VI'] (Z? is hydrogen atom) can be carried out in any conventional
manner reducing ketone to alcohol, for example, by treating with a
reducing agent such as zinc borohydride, éodium
triacetoxyborohydride, sodium borohydride or the like in an appropriate
solvent (water, methanol, ethanol, chloroform, methylene chloride or the
like, or a mixed solvent thereof), followed by hydrolysis in any
conventional manner hydrolyzing alkoxycarbonyl to carboxyl, for
example, by treating with lithium hydroxide, sodium hydroxide or the
like in an appropriate solvent (methanol, ethanol, THF, dioxane, water
or the like, or a mixed solvent thereof) to hydrolyze Z2 group.

The reaction of the compound [VI’] (Z2 is hydrogen atom) with the

compound [III] can be carried out in the similar manner as the reaction

of the above (4).

The conversion from the compound [X’] to the compound [X] can
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reducing formyl to alcohol. For example, the reaction can be preferably

carried out by using a reducing agent (sodium borohydride, sodium
Warpaeetx§¥orohydride, diborane, diisobutylaluminum hydride AtA{dR30D6/314117

aluminum hydride or the like) in an appropriate solvent (methanol,

ethanol, methylene chloride, chloroform;dioxane, THE or the like) at - 78C

to 100C. (G) The compound having carboxyl on R1-R6 among the -

objective compound [I] can be prepared by oxidizing the compound

wherein the 15 corresponding site is formyl in any conventional manner

Db BXITAng Horiy PR SPOST HordxBaiRcEaA e BlaRralipkakrica batone,

fobYelRnBIRNMG. H3NLRYRAUEINA 298RS MY PARSSIThe agent
permanganate, pyridinium dichromate or the like) in an“appropriate

sielveast (BRiF! dm@rﬁs}@m@s&m,@d@t@_ﬁ@mrm&mmﬁm@t&n p&idizing agent

adene stloys, ctlorgloror e e TG 10 1000 0 The ier 1.

s digxi S
compound havi aﬁoxyca%onyl’on 6 among objective

hydropyu R beazioel edssl {BEesiHay esterifyiddéhe compoungiebereiy-1,1-

the correspanding sjte is carboxyl in any conventional manner by
d‘&%‘s}fgcﬁﬂﬂié)ggméﬁ}%ﬁﬂ(%}b%ﬁl The P¥&diBif@tion cghiggochromate,
pPFRIBNaGIM @isierbonh RY PR RXAMRIE i HSING 3FeREH(SWIULS8EKke of a base

hydrochloric acid, p-toluenesulfonic acid) in an appropriate solvent

(trintavaRBlRhaRoiie dikshdRo e ARRRaRSI BetRO VRS aidTaethy sotoxide,
cMSfBE?ﬁefﬁ?%%ﬁéﬁel%%ﬁ@QiéiPQB['Q/nEQ@ esterification can be also

carried out by 30 tonverfing a carboxyl compound to a reactive
200 R0D07886 PCT/JP2006/314117 47 acid
halide with a halogenating &

%gfalyl chloride, thiopyl ch|oride or the
rdike 0 ap%opriate solve

dipxang %ke), followedb 2 ;! ethanol R®
; dopptun g
ofll bealso

intermediate such as an ¥

A

panqpor the like) at - 0 : (I)RT
carboxyl on R1-R6 among the objective compound
prepared by hydrolyzing the compound wherein the coffesponding site is
alkoxycarbonyl in any conventional manner of ester hydfolysis. The
hydrolysis can be preferably carried out by using a base |(sodium
hydroxide, potassium hydsgxide, 15potassium carbonatg, lithium

hydroxide or the like) in an .@‘- ate

OH ® P H
R2 072 (1] 2 N RS
R’ 0 R © @Ré
X'
vIy -
(6)  The reaction from the compound [X] to the compound [[X] can be

carried out in the similar manner as the reaction of the above (2).

(7)  The reaction from the compound [IX] and the compound [V] to the
compound {I} can be carried out in the similar manner as the reaction of
the above (3).

(8)  The reaction of the compound [VI] with the compound [XI] can be
carried out in the similar manner as the reaction of the above (2) by
using O-substituted hydroxylamine or a salt thereof (alkyloxyamine,
cycloalkyloxyamine, heterocyclyl-oxyamine, benzyloxyamine or the like)

as an alternative to hydroxylamine in the reaction of (2).
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solvent (alcoholic solvent such as methanol, ethanol, or dioxane, THF,
water or the like, or a mixed solvent thereof) at -78C to 200C, more

W RIGRBOC to 100C. Additionally, the hydrolysis can be als®(IréFapapBi4117
carried out by 15 using an acid (sulfuric acid, hydrochloric acid or the like)
in an appropriate solvent (THF, dioxang; acetic acid, water or the like, or
a mixed solvent thereof) at -78C to 200C. (J) The compound having
formyl on RI-R6 among the objective compound [I] can be also prepared
from the compound wherein the 20 correggionding site is carboxyl in any

(RonvdrtiorgrkiapRer bire dirargorardolyl wialkidhsdeommeonanctibi dagan be
e Riefsrably cadisthont Py, using Ahalage 9@28&&9%}*%%%}%“ £

thionyl chloride or the like) in an appropriate solvent (me ,
(18Klordloenreraifast tethikecompmined B8V onitihdlev R cogyothedi ¥ HEAZ! is

halide, followed by 25 reducinghe acid halide with a metal catalyst .
halogs iu%P%%}bc?r{ %ﬁ%‘fﬁ% ’digfidésoratﬁ‘eyﬁe‘;‘%%dz’rehfaar%aeeﬁ aPBC o Y
caAeEn tidgd) Al hencampatndfhauinigiby dupxyiarethy| arsBatly6 aisedy the peptide

}g% ctive compound [I] can be prepared by using any conventional )

S Dtk of QL EFEMRRIE Ry [0S H A SRBRREF SSftiser apction

oftha gemstipn ean be preferably carried out by treating the corresponding
WO 2007/007886 PCT/JP2006/314117 48 carboxyl or alkoxycarbonyl
(Idith Fhsiuensgtgant godiuriisoreryapasndibbraie, #rurisaletimto the

c P PR YT AU DG O CHD S0 APRICBIITE Gl
coiirecodimpal ndétéxddgfogrbonylemniﬁg- B@M@oirg:dmaibjbnﬁige, gnmimwtdy the
TRy SOHE] COCR D A0HOEe Bk R EBRGARgompound
[Xarefezblyscatigt) owitly dshaibhe-eempeuagyeRolisarasReRdiRdoride,

site is hydroxymethyl with an oxidizing agent 10 (chromium trioxide,

PhosaRRIMTicPraREB IR 1169) ithR APisbpHatecdblvaRiABHshe solvent

(actupsidieracetans s R4AfOMLIRWEX thedig) atripr RMRISHAC 19 4 mixed

100C. (M) The compound having amino on RI-R6 among the objettive
saorpoihatodhn Bheardediion bposhey zisp ccameeadonutnmstheding carbon

tetrachloride, carbon tetrabromide, N-bromosuccinimide, N-

chlorosuccinimide, iodine or the like in the presence of
triphenylphosphine.

(12) The reaction from the compound [XII] (Z2 is alkyl) and the
compound [VII], for example in case that Z5 is dihydroxyboryl, to the
compound [II] (Z2 is alkyl) can be carried out by using a metal catalyst
(for example, dichlorobis(triphenylphosphine)palladium,
tetrakis(triphenylphosphine)palladium, tris(dibenzylideneacetone)-
dipalladium, dichloro[1,1~bis(diphenylphosphino)ferrocene]palladium or
the like) in an appropriate solvent (for example, dioxane, toluene, THF,
1,2-dimethoxyethane, methanol, ethanol, DMF, N-methylpyrrolidone or
the like, or a mixed solvent thereof) in the presence of a base (sodium
carbonate, potassium carbonate, triethylamine, diisopropylethylamine
or the like). The reaction preferably proceeds under inert gas such as

argon at room temperature to 200°C or in the exposure of microwave.
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15 reduction of nitro to amine. For example, the reaction can be carried
out by treating the compound wherein the corresponding site is nitro with

W MBI Bafalyst (palladium carbon, platinum dioxide or the liKRY TAFA06/314117

appropriate solvent (methanol, ethanol, DMF, THF, dioxane or the like)

under hydrogen at -78C to 200C. 20 Adggionally, the process can be also

preferably carried out by using a reducing agent (stannous chloride, iron,

zinc or the like) in an appropriate solvent (alcoholic solvent such as

methanol, ethanol, or methylene chloride, chloroform, THF, dioxane,

acetic&¥id, SRERRBIARE likeCBRa RixetPBIvEtRdhdiedhen -iBCtiepofdlowing
meerR,aeferably 0C 25 to 100C. (N) The compound having

. halogenosulfonyl on RI-R6 among the objective compound [I] can be

(ke patdie soreansing dhecstimidmng swkenaith (B0 corespmaing Sitjson R1-R6

i r sp-called Sandmayer reactio nditionto , . .
L SR EER RIBRYR T S R s emtiognigan be
pseftasetbbyprefeiablyrcarsizouhbycdoraiidodl /BABRG for converting the

PCT/JP2006/314117 49 example, using an oxidizing agent (sodium
CRIEPUBEME At ROBIRAHRAd IR M PR phbiaY: seveReund.

Foyaetamesiey/lenee colardeishlaaiome THE-AeleH e 15 araXethe with an
solvent thereof) in the presence or absence of an appropriate acid
OFiJifHRBI0REERE, SHfufes RRPEPRTAAIGE) Sedvenan dadithaleupricchloride,

cﬁ'ﬂé‘?%@@rﬂ'ifh?‘ﬁf@ %e(ﬁgntcﬁ Zﬁﬁté&he_égllot\p@gl o%?n%suwolgyel tiogolvent

can be carried ouf by adding & sulfonylating agent (sulfur dioxide, sodium

tivgeitdle ohthéhike)xiditia gesgiting, resctioid|stich ats 7BEHmRE0C poxide,

The compound having substituted or. unsubstituted 10.aminosulfonyl on
e e SR R S TS G T DB e el 2 oxonem
("ecagtibgtiie compsvidwibereiHHOLOBRINFALINI §ifbigissium  sulfate and

halogenosulfonyl with a substituted or unsubstituted amine. The reaction

PeLASE e RisHi s riErp s A ER b BB riRfe Remid mamehprsferably used,
agklatiderchlqieiomnHE peli%%a_@ﬂgvegﬁrﬁédh&dm inAperl pPiRsSose

or absence of a base (pyridine, triethylamine, sodium hydroxide, sodium
(Bhrbohh epntedikeyldrardaete oo Pf tThe formpoland having
_@%X Qlﬁrﬁ Ikylthio, heterocyclyl-thio on RI-R6 among the objective
compoun cdn be also prepared by, for
wherein R!! and R!? are substituents of the substituted amino group

described herein or R!! and R12 form together with N atom of said amino
group a heterocycle having 1 to 3 heteroatoms independently selected
from oxygen atom, sulfur atom and nitrogen atom wherein the
heterocycle may be substituted,

on RI-R® among the objective compound [I] can be also prepared by so-
called "reductive amination", by reacting the compound wherein the
correponding site is formyl with a substituted or unsubstituted amine of
the formula:

HN(R11)(R12), "

wherein the symbols have the same meanings as mentioned above
(hereinafter, this compound is referred to as "a substituted or
unsubstituted amine", and the group after removing of hydrogen atom

from the substituted or unsubstituted amine is referred to as "a



10.

15

20

25

30

example, converting the compound wherein the corresponding site is 20
methylsulfinyl into thiol in the same manner as described in a literature
WQEOIMY RSN, et al., Tetrahedron Lett., 1984, 25(17), 1753.), RSIIGWRE00414117

reacting with an alkylating agent (haloalkyl, halocycloalkyl,
haloheterocycle compound, alkyl mesyate, cycloalkyl mesylate,
heterocyclyl mesylate, alkyl tosylate, cycloalkyl tosylate, heterocyclyl 25
tosylate or the like) in the presence or absence of a base (sodium

S{_;édri,de, cesium carbonate, potassium carbonate, potassium tert-

g ediohiRsiHes insadidBifdecene or the like). (Q) The

uFRBPOHA RAWRI SYRFHLER] ormnsuRstinded alkanoyk %H&E@eq] BdiR®n any

among the objective compound [I] can be also prepared 30 by

caraoiiiemal tharwompolinedvicsienaneivediesporitimesitariplw/Othe reaction
07/00 PCT/JP2006/314117 50 amino. The alkanaylation can b .

C%grri% d%%glrfeéﬂ%?-riﬁla?%gﬁr%er%%ﬁng :lﬁgé%ﬁor? of ﬁ%gua%o e?@f%sfﬁq@dmm
bthe hikdridgatsddambertassecgiiotoedeodey osodiwhereimiheborohydride

correspqonding site is secondary amine as_well as primary amine. 5 (R) )
O B ol b AP ECBER s SOl ) BB etme tyene. Chloride,
cBlkristdienyianmine 1neiprraryisetopylagtre heterocyclyl- sulfonylamino

or the like on RI-R6 among the objective compound [I] can be also

(GrepaheadysukenylaitigatEcospantREerdlh thereosesppabmg sitwherein
[ ino. ulfopylatigngsan he cary insan ppropy

n%%vrg r, TI—]%IZ%,Srrr?}athy eneﬁgh%ﬁdegih%g(%%ﬁgrgﬁe ‘%&g in%hegp%ﬁgsssg%ﬁ% a4 or
uorsasenostotla baskatrigthylasnink, disopropiethgidmineypivilksylaarbonyl,

e like). at -78C to 200C. Also, the sulfgnylation can.he carried qut in the.
R SRR r oA B R GRS R SRS o T ISR v aSimmply
rafanaey emine st elriibaicempeisthaaingeseatkdanyalaeheloarRirR6an be
among the obé';ective compound [l] can be prepared by using any

alhvertiaraicrhethdd BHEROEIRGRetdHe ifhFscEBRYRPYRoNBINESFIn  the
cEXABPIS 116 J SRCUAB LA R CRTIBL QL RIGUSIRY BRAYBROURHD MM pound

the corresponding oxo in the Similar manner as the reaction of the above
WIGTRIN(TRT his conpsaainyémingiole arparasraiemipanybbpctipiperazinyl-
sCHDROMAY HHEAHRS PHPRE" SO U5 HagiamY SoMSonRldBeA Y using any
conventional method of amide formation usually used in peptide
synthesis or the like. For example, the alkanoylation can be preferably
carried out by using acid chloride, acid anhydride or ester in an
appropriate  solvent (rﬁethylene chioride, THF, DMF, N,N-
dimethylacetamide, chloroform or a mixed solvent thereof) in the
presence or absence of a base (triethylamine, pyridine or the like) at -
78°C to 100°C. The reaction can be also carried out, for example, in an
appropriate solvent in the presence or absence of a condensing agent.
As the condensing agent, any of N-ethyl-N’-(3-diethylaminopropyl)-
carbodiimide, N,N’-dicyclohexylcarbodiimide, 1-methyl-2-bromo-
pyridinium iodide, N,N’-carbonyldiimidazole, diphenylphosphoryl azide,
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluoro-
phosphate, 4-(4,6-dimethoxy[1.3.5]triazin-2-yl)-4-methylmorpholinium

chloride, fluoro-N,N,N’,N’-tetramethylformamidinium hexafluoro-
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converting secondary alcohol into ketone. For example, the reaction can
be carried out by dimethylsulfoxide oxidation with an activating 25 agent

W@ 2ey/4878%@alyl chloride in an appropriate solvent (dimethylsulf6Xidg2006/314117

chloroform, methylene chloride or the like) (Swern oxidation), or by using
an oxidizing agent (activated manganesggsdioxide, sulfur trioxide-pyridine
complex, 1-hydroxy-1,2-benziodoxol-3(1H)-one- 1-oxide,
1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one, 30 pyridinium
chlorochromate, pyridinium dichromate or the like) in the 51 presence or

PhRSIIRR S AThhkE dkarsARceRIcioEaRE). ASsEhelD o FrivRVinany of a
steeRndanyigehalon RERG.amapg the %EQQ%PPmQHg%IC%B?rO&aanOI,

prepared by using any conventional method for convertin dompadun
ehaeingliormyt ilwplencondalpEddconBHFor dXdille, My rdantaihyhceeamide,
referably carried out.by using the corresponding formyl and a metal
B s R ST Ao, ehy oo e fgferably
pappeepiiate schrSHC(TidF 1o0fD\e istbyhaibkeirabihie iksPat 1BO®B°C. The
100C. (V) The compound having hydroxyamidino on RI-R6 among the 10

PoBfetive egmﬂaﬁnJ PRctADe REpaRS eSSty BohvedfbRs potassium
cBI9IBaG fer COPMBRIAY EXRBB AP KYAMEr OXYAIMINLILOW: Flethylamine,

example, the reaction can be preferably carried out by reacting the

disippseRtlathiigmEcarespdhineiitykmommtobipdroxylarmeidéna, salt N,N-
i}‘ﬂtgﬁﬂn?ﬂ?ﬂ late.-acid th nt resen absence of a,15 base
sodiu car%)(r% e,%?)%és ér%ggar%’o?%ﬁe(ﬁgb%i%%n Elyedri?%?(:l%legl,s p%tggsslﬁmand N-

 hyythoxjde) poitaiside tert-butaxide, trietdaydnexpy8dindiloy thelke)o-1,2,3-

an appropriate s nt (water, methanol, ethanol he like, or a mixed
DR R S DI EIBE A Y St B VARG S CoBegole or

tharbiaeyd am Rldétamong 20 the objective compound [I] can be
(lsgtepared by using any conventional method for converting cyano group

o ulibhSEmPeeRG LABIR G RS ek ebridRatcariao
cRigIErARlY e arh by Heating s cempaundaying dhe corpsepeding o

cyano with a base (sodium hydroxide, potassium hydroxide, potassium
thertaby esiioie srozsphetikk lincam dpp mizecsb by nc@vdiag tetheamuipound

g Sanspenlnsinia e b shen Dasel o poce
unsubstituted amine. The reaction can be carried out in the similar
manner as the reaction of the above (C).

(E) The compound wherein R5 or R6 has substitufed or unsubstituted
alkoxymethyl, or substituted or unsubstituted heteroarylmefhyl among
the objective compound [I] can be also prepared by converting the
compound wherein the corresponding site is hydroxymethyl into
alkanoylmethyl, preferably acetyloxymethyl, in any conventional
esterification manner, followed by condensing substituted or
unsubstituted alkanol, cycloalkanol, alkylthio or a heterocycle
compound having hydroxyl group, or substituted or unsubstituted
heteroaryl compound having hydrogen atom on nitrogen atom, for
example pyrazole or the like. The condensing reaction can be preferably
carried out as neat or in an appropriate solvent (THF, dioxane,

methylene chloride, chloroform, toluene, benzene or the like) in the
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objective compound [I] can be prepared by, for example, reacting the
compound having the corresponding oxo under a condition of the above

WQUT)IT§Es 2007/007886 PCT/IP2006/314117 52 (Y) The pRSTAFBNG/&F4117

the compound having optically-active secondary alcohol on R1-R6 among
the objective compound [I] can be carriggl out by using any conventional
method for resolution of secondary alcohol compound in enzymatic
transesterification. For 5 example, the preparation can be preferably
carried out tz% treating the correcas”i)onding racemic secondary alcohol with

PLESPHRAITGRYCRESAE 25} HadilE) R REE O PSSy REdTpeasts

aefdheilikRirie akiapPRropsie seleR e B iHReiRY| etherdexape opeoc,
diisopropyl ether, THF, dleth&l ether, water or the like) at -78C to 100C.

mey eZpreTgrelaraich B theQdmpound having alkyl on RI-R6 among the

bjec C&SHE’B ] . i [ called ¢ ic
(Iﬂydro%%%ation. #(?rl%galgnggle,%hﬁ%%%%%ﬁgﬁegéa%ﬁ?&é%%%%d
objertiatingptmpoumolihddravieghepeard Spy ity clg iyl evatmepoatat]

atalyst (palladium carbgn, platinum dioxide .or the like) 15 under
B S ARG aNE I (RETRNAAT S PBRRECTAE mesRer by
rediscdn ghivtikeylofaanisebEolvent dharegfleatiBe ie2866n AN Bd®referably

preparation_of the_ compound having 1,2-diol on R1-R6 among the

BB RO REl T B G RRaHIY RGBSy R 8Heem feclium
viaadRsocomparier naving e comRIMANINI KA IR ARAL. Tithium

oxidizing agent (osmium tetroxide, rutheniunt tetroxide, sodium periodate
abrmpse) hydndemophwdikelimamappramstiove, St nadetetitalnol,
c he like, or.a mi solvent thereof) at 0 100C. (BB
A R RS R R B B s ) -
78fong thedsklective compound [I] can be carried out by using any

nventional method fqr halogenation of alcohol, For example, the .
(GFopal R B oA SR GRREEPELk 8 Feahs e Ear B RisG e

cale@lmdtTraiberbieabrRmide @ﬁa@ﬁ?%@ﬁ@f&swmﬁmﬁemrmhe
an appropriate solvent (methylene chloride, chloroform or the like) at 30
C@@%H@@@M@’@Eﬁ?f@@mém@m P200E/BLeTEl manner by oxidizing

formyl to carboxyl. The oxidation can be preferably carried out by, for
example, using an oxidizing agent (sodium chlorite, potassium
permanganate, pyridinium dichromate or the like) in an appropriate
solvent (DMF, dimethylsulfoxide, acetone, tert-butanol, water,

methylene chloride, chloroform or the like) at —~78°C to 100°C.

| (H)  The compound having alkoxycarbonyl on R!-Ré among the

objective compound [I] can be also prepared by esterifying the
compound wherein the corresponding site is carboxyl in any
conventional manner by esterifying carboxyl to alkoxycarbonyl. The
esterification can be preferably carried out by, for example, using an
acid (sulfuric acid, hydrochloric acid, p-toluenesulfonic acid) in an
appropriate solvent (methanol, ethanol, isopropanol, tert-butanol or the
like) at —=78°C to 200°C, more preferably 0°C to 100°C.
Additionally, the esterification can be also carried out by

converting a carboxyl compound to a reactive intermediate such as an
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53 (CC) The preparation of the compound having unsubstituted and
substituted alkylthio, heteroarylthio or arylthio on R1, R2, R5 or R6

WQAeHB#§8objective compound [I] can be carried out by using@HyP2006/314117

conventional method for coupling thiol with halogenated aryl, 5
halogenated heteroaryl, aryl triflate or hegeroaryl triflate. For example, the
preparation can be preferably carried out by treating the compound
having the corresponding haloaryl with thiol (hydroxyalkylthiol,
dialkylaminoalkylthiol, or the like) in the presence of a metal catalyst

agitrarbapRERy pRloarRISEGenTs ik aridpptbinaid chloride
oP‘%_HS’Ih&Q)%?%% %ﬁs ti&ﬂ% ’s%ﬂ%-éllﬂ]@g&gﬁ@ﬁ@f@g&@%ﬂéﬁ%ﬁf&oform,

mixed solvent € presence o ceo ase

THiBthglarrame; difsdpedpiytanfividoovetetike)sah@CG tk2000niethakw, ethanol,

. preparation of the compound | ssubstituted or di- substituted

! zﬂgy%ﬁtgqo%réllgﬁgfgr%o% Ti]g%&gj%%%gc%pound [I] can 15 be

(Ipreferetay cauhipe oné yatonh & xamblecHaat RIS cameadnthbatigdtiee
corresponding haloalkyl with mono-substituted or dj-substituted

 coRpaRe WifrmbrAne RiRIShME hrergiume Baromesngn

wARRQRrale R iBehapAlieihanal digxang,dalents 'gcho]n%-e%ﬁonal

dimethoxyethane or the like) in the presence or absence of a base 2

Igenef ahpricdibypispykismin€hue tediidyats0cato beq@efisabiecarried

d having dimethylamino can be preferably prepared hy {reating
o e A R R RIS
peitydinaihytaioresite abidrprephgdreaidnbintaibaiid) ethanohpgicxphiate

toluene, THF, 1.2-di ethoxyetfﬁ?q%orth like) at QC to 25 200C. (EE)
SARE BB HAHC SR E PR HEEAR y G R10 R STHGERE, THF,

vwamangriie Obiretive compesi ¢ Hivealt BB GHHHERUIARCUSIRIZNYCC, more
conventional method of so-called Sonogashira coupling reaction of

PreferrRPitdd aryip H4l83Enated heteroaryl, aryl triflate or heteroaryl 30
iflate Wik . | .
riflate, Wi B8 off Aot J%glgg%’f}gs%kwﬁ £Q rﬁég;ﬁg@?ﬁe%%%ﬁgﬁnout by

WO 2007/00788 14117 54 can referably carried out
ubsynigeatingdite (sorifpoimddidyihy dve cbdoespaciding Haledénevith atkyne
ag) e altgg{e? |§§8 rﬁfgelt%?lé@lg%l/m 1tg)¥£Prr1gP%@gtllacmé%? ,rvyé e“lkerl%[g (_iike, or a

Esénice o 5
mixed solvent thereof) at -78°C to 200°C.

(J) The compound having formyl on R1-Ré among the objective
compound [I] can be also prepared from the compound wherein the
corresponding site is carboxyl in any conventional manner-by reducing
cafboxyl to aldehyde. The reaction can be preferably carried out by
using a halogenating agent (oxalyl chloride, thionyl chloride or the like)
in an appropriate solvent (methylene chloride, chloroform, THF or the
like, or a mixed solvent thereof) to synthesize acid halide, followed by
reducing the acid halide with a metal catalyst (palladium carbon,
platinum dioxide or the like) under hydrogen at -78°C to 200°C.

(K) The compound having hydroxymethyl on R!-R® among the
objective compound [I] can be prepared by using any conventional
method of reduction of ester or carboxylic acid to alcohol. For example,

the reaction can be preferably carried out by treating the corresponding
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(tetrakis(triphenylphosphine)palladium or the like) in an appropriate 5
solvent (dioxane, toluene, THF, 1,2-dimethoxyethane or the like) in the

WR88EMBYr absence of a base (triethylamine, diisopropylamiPeToRH¥6/314117

like) and/or copper salt (for example, cuprous iodide) at OC to 200C. (FF)
The preparation of the compound havinggtetrazolyl on RI-R6 among the
objective compound [I] can be carried out by using any 10 conventional
method for converting cyano group into tetrazolyl group. For example, the
preparation can be preferably carried out by treating the compound

CREARY e HrespisivaIRg Ty aéhith TR dAdes e dinselizmeborohydride,
QBRI gzidR, A @f&ﬁﬁiﬁh@%ﬁﬂ&éﬁ%B@éﬁ%@%%%m%)or

ethanol, DMF, dioxane, toluene, F, 1,2 15 dim

the thkgraseeeppabyeine sfadvieade(nteidtyjtamind |disdpr ohiamioenr, THF
o%&%kﬁ]{%f gtsgl}érg'gtlt‘g/l 6'6@% hydrochloride or the like) at 0C to 200C.
e ion of i

preparation e compound having O-

(13IkoxTtes eryibydraxy i greRAbBRGyAHANG tHRSabjAGHME tampserdiiE
ferably carried out by treating the compound having the

20 b
C%Hiﬁggﬁaﬁ(ﬁr LAV RRTRERG RN PERRHOCAAOBHETR igthgl method of
oﬁf&@@éﬁ%@gﬁ‘ﬁ&éﬁ?%&%& 85 epPrRRGRE selveniiIME iR RNehe

toluene, THF, 1,2-dimethoxyethane or the like) or as neat in thé presence
resciiRarobs basseysbidirermiethplaninie esiheg the) campoztib wherein
RO eparatio having aryl.or.heteroaryl on

R R e i oy SRR
(adsingnamyncorivendonaymiethddiof soetakted GilecohpliikedriSuruki

coupling reaction. For ex le, the preparation can be preferably 3
R By b RO b g B Ot e GAB G FoRYAF oF
tW@IRA) BY b Hi886 PIe T (MR2096/8h4d17 55 with aryltrialkyltin,

heteroaryltrialkyltin, aryldihydroxyborane, heteroaryldihydroxyborane,

(MlylcatbénehiBiaren A dieiias R akBRABbRITERS Mo therebirstirce
c%ﬁ@%ﬁﬁ (z?]t@é{ﬁt KOESXARP'Sut by using any conventional method of

orobis(triphenylphosphine)palladium, tetrakis 5
rechipetanyiph ngphine) pailaatunt orsteibemigidérencacdin) dipaliddiwarried
B T T
with a metal catalyst (palladium carbon, platinum dioxide or the like) in
an appropriate solvent (methanol, ethanol, DMF, THF, dioxane or the
like) under hydrogen at —78°C to 200°C.

Additionally, the process can be also preferably carried out by
using a reducing agent (stannous chloride, iron, zinc or the like) in an
appropriate solvent (alcoholic solvent such as methanol, ethanol, or
methylene chloride, chloroform, THF, dioxane, acetic acid, water or the
like, or a mixed solvent thereof) at —~78°C to 200°C, more preferably 0°C
to 100°C.

(N)  The compound having halogenosulfonyl on R!-R6é among the
objective compound [I] can be prepared by reacting the compound
wherein the corresponding site is amino under so-called Sandmayer

reaction condition to halogenosulfonylate via a diazonium salt. The

formation of a diazonium salt can be preferably carried out by, for
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1,2-dimethoxyethane or the like, or a mixed solvent thereof) in the
presence or absence of a base (triethylamine, diisopropylamine, sodium

wa aofsre3836xide, sodium carbonate, cesium carbonate, potasBfefdP2006/314117

phosphate or the like) at OC to 200C. (Il) In the above each reaction, a
protecting group can be optionally intragyiced or removed to give the
desired compound [I] finally. The method for introduction and removal of

the protecting group can be 15 carried out according to the description of
Protective Groups in Organic Synthesis Third Edition (Theodora W.
CEATRRIG N PRR G PRRSFIR RANR HaRIYHRIEG R daRa b atitaéte, tert-

APl Synthesigedihy 139&5%}9%0%%5%%%@%%%% x&a‘f&f eﬁ%{?&gne

A) to (I1) in the compound [lI] to the compound [XIII] in an appropri

teyede, cleleredosroc B Bfqn the By, ErampiexsiEspbramenthareof) in the

'  Activation Effect (Methad) A glucokinase activity was .
B A AR D R ETEn Be st
a@iﬂlmmhel)dﬁlkﬂ:)rﬁma}]qidrfrﬁ)ﬁl @glﬂ?]@%}@'&@bﬁﬁpbhmgr@@@ &y@@qg_@émllt ~78°C

e glycose-6-phqsphate dehydrogenase not by measuring directly
o TSR B8 HELPRERE S e R e GREgIRE sty
alfidfiecexaminaH iﬁﬂg@g&ﬂ&\/@m}fﬂ? GokieK suprraseit ftOlb Pe like)
measurement of GK 30 activity was carried out by the following

tpredaradting rastionrseB1tcT/ab 26663 19120056 Twenty five mM

P inj 12. 2 KCl, 1 mM DTT,
(g)lrzn ME%ED%FE%P&E{%Q@ %%gg%ﬁ%%%%? %ﬁoc%%%@%%}gegdrlade [l from
ayeistpuli2d pglrR!-BS Ba@kvgath papeeivesca raactiondfljdan B8 also

evaluating compound dissolved in 5 DMSO was %qded to the rezg:,tion L
DR Y AT Bor Ko SPRIBA B D B EH6 H0B e I TESRAMGOE Site is
hEhegetoosaifadgesviincasadisat aeacentialiontol Grmdasaisidostrale

and was added ATP (final_ concentration of 5 mM), and the reaction was

TSRAHAT PAE REGHTHCRARBE GATTICE SUEEna™ JEREPAIGATST SoAPR
e R A e CUES
PBRfsEssctdesence of a base (pyridine, triethylamine, sodium
hydroxide, sodium carbonate or the like) at —78°C to 200°C.

(P)  The compound having alkylthio, cycloalkylthio, heterocyclyl-thio
on R!-R® among the objective compound [I] can bé also prepared by, for
example, converting the compound wherein the corresponding site is
methylsulfinyl into thiol in the same manner as described in a literature
(Young R. N., et al., Tetrahedron Lett., 1984, 25(17), 1753.), followed by
reacting with an alkylating agent (haloalkyl, halocycloalkyl,
haloheterocycle compound, alkyl mesylate, cycloalkyl mesylate,
heterocyclyl mesylate, alkyl tosylate, cycloalkyl tosylate, heterocyclyl
tosylate or the like) in the presence or absence of a base (sodium
hydride, cesium carbonate, potassium carbonate, potassium tert-
butoxide, triethylamine, diazabicycloundecene or the like).

(Q)  The compound having substituted or unsubstituted alkanoyl-
amino on R!-RS among the objective compound [I] can be also prepared

by alkanoylating the compound wherein the corresponding site is



10

15

20

25

30

value was used as GK activity (mOD/min). ECso level was calculated by
a GK activity level in at each concentration of an evaluating compound.

WQREEMSPEEXAMPLE No. EC50 M 6 1.20 9 0.55 10 0.79 11PG:BgPA®3314117

0.17 18-2 0.93 24-250.084 46-1 0.10 56 0.32 62-50.41 62-10 0.27

67-2 0.39 82-22 0.26 82-78 0.60 84-1B00.41 91-8 0.52 94-6 0.51 98-1

0.84 98-7 0.23 104-2 0.30 116 0.57 139-1250.76 139-244 0.46 WO

21)1)711)1)7886 PCT/JP2006/314117 57 139-134 0.18 139-94 0.35
afiing. The alkanoylahion can be cartied Ot i A Siriilar manner as in
the reaction of the above (C). Also, the alkanoylation can be carried out
in the compound wherein the corresponding site is secondary amine as
well as primary amine.
(R)  The compound having substituted sulfonylamino such as
alkylsulfonylamino, heteroarylsulfonylamino, heterocyclyl-
sulfonylamino or the like on R!-R6 among the objective compound [I]
can be also prepared by sulfonylating the compound wherein the
corresponding site is amino. The sulfonylation can be carried out in an
appropriate solvent (water, THF, methylene chloride, chloroform or the
like) in the presence or absence of a base (triethylamine,
diisopropylethylamine, pyridine or the like) at =78°C to 200°C. Also, the
sulfonylation can be carried out in the compound wherein the
corresponding site is secondary amine as well as primary amine.
(S)  The compound having secondary alcohol on R!-R¢é among the
objective compound [I] can be prepared by using any conventional
method for converting ketone into secondary alcohol. For example, the
reaction can be carried out by using the compound having the
corresponding oxo in the similar manner as the reaction of the above
(K). .
(T)  The compound having oxo on R!-R6 among the objective
compound [I] can be prepared by using any conventional method for
converting secondary alcohol into ketone. For example, the reaction
can be carried out by dimethylsulfoxide oxidation with an activating
agent such as oxalyl chloride in an appropriate solvent
(dimethylsulfoxide, chloroform, methylene chloride or the like) (Swern
oxidation), or by using an oxidizing agent (activated manganese dioxide,
sulfur trioxide-pyridine complex, 1-hydroxy- 1,2—benziodoxol—3(1H)—ohe—
1-oxide, 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one,

pyridinium chlorochromate, pyridinium dichromate or the like) in the
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139-221 0.13 Another objective of the present invention is to provide an
industrially advantageous method for preparing 5-substituted 2-
aminothiazole and a salt thereof, and it has surprisingly been found that
the desired 5-substituted 2-aminothiazole compound can be 5 prepared in
high yield by using 2-aminothiazole whefein the 5-position is not
substituted as a starting material. The method of the present invention is
an industrially very advantageous since the starting material,

pregunoihiezelbsisreynardaly dadeahiéanhelewcobe tikvpared to
5-bromo-2-aminothiazole, which gives lowering of the 10 production cost,

Bk furtins GampRERERRIARE SerrnslppLalRRRrAOB-Biskbamong the
BN BZRIB o TS [Iherase B ieyarianpaiusiss e dawiedtional

embodiments of the method for preparing the desired compounds: [1] A

methodiérpropaimgiBsUbS AP EMiNuNiRR ko BIHEII® sesergary
J9ETHI: '\i«“&\lj@i“n?ﬁ?e [ Wherein ¢ %ﬁﬁé‘@??f@%ﬁl&‘g‘éé&ﬁ%ﬁ out by

meanings as mentio ed above, or a salt by treat
Asangntitlel azotee vienel mip édcamupb auoup mayabedagtedt¢al kydmagihesium
hereof with a base, followed by. treating the., 20 resultant with an
DA SRS A TR SIS BIENG S i byyais solvent
AT P3RQ613 1 HidthpBettherain ¥his Blepwng Broupt&liehaingen atom,

formyl, alkoxycarbonyl, alkylthio, alkylsulfinyl, alkylsulfonyl, aminosulfonyl,
SETNEN RIS yRBY tREIPISTRAXAAL ESYIAG iRe Brofaemipdiotp
Biterathe QSN BHQUR TS R Atecieshe BRI Aethad Jos RreRaipg Rt dHal
wherein 2-amino-1,3-thiazole wheérein the aniino group may be protected
methninien @uvgzbingvevereinghetprintoghyids dxpeotadiet [Bjoatp. For

nethosionRepating Al [H el WoRIEIR G S03100%0 AR RLal¥iW the
compound having the corresponding cyano with hydroxylamine (or a
salt with an appropriate acid thereof) in the presence or absence of a
base (sodium carbonate, potassium carbonate, sodium hydroxide,
potassium hydroxide, potassium tert-butoxide, triethylamine, pyridine
or the like) in an appropriate solvent (water, methanol, ethanol or the
like, or a mixed solvent thereof) at 0°C to 100°C.

(W)  The compound having unsubstituted carbamoyl on R1-R® among
the objective compound [I] can be prepared by using any conventional
method for converting cyano group into unsubstituted carbamoyl
group. For example, the reaction can be preferably carried out by
treating the compound having the corresponding cyano with a base
(sodium hydroxide, potassium hydroxide, potassium tert-butoxide or
the like) in an appropriate solvent (water, methanol, ethanol,
isopropanol or the like, or a mixed solvent thereof) at -20°C to 100°C.
(X) The compound having tertiary alcohol on R!-R® among the
objective compound [I] can be prepared by, for example, reacting the
compound having the corresponding oxo under a condition of the above

(U).
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10 [4] A method for preparing of [1], [2] or [3] wherein the base is alkyl
lithium. [5] A method for preparing of [1], [2], [3] or [4] wherein the base is
WQ 2816 or more equivalents to one equivalent of 2-amincPCBIRRIEGSe 117

or a salt thereof. 15 5-Substituted 2-aminothiazole or a salt thereof to be

prepared by the method of the presen&fvention is preferably a '

compound wherein the substituent G is halogen atom or formyl. A

compound wherein G is fluorine atom or formyl, particularly fluorine atom,
(.35‘ morg preferable. A conyeptional protecgﬁ group can be used as a

r

otectihg PORTEAPBRRE HiHiFOBBo T tHE S iRg Hralapctive
sécaminathiazedhoSaid RIOREERE SHUh AR RF ©¥BIPpiEnd H can be

oxycarbonyl-type protecting group such as substituted or unsubstituted

CRIkSS RIS R S RN TRy s IBSHIo R yeaalsHien of

edrdHEDIatgs BHIXYRATRONYY 16 %%Mbg&x{ !
Sunsubsti uted %5 aralk@%&ycarbon)t/el for example, )Senzy%%%%%r (Sc))lrﬁ'yl)l,q‘?)lr:
exabptatetherpuepabstiote damy lxyoafovaplyfoeexmdptert by treating the
enoxycarbonyl); formyl: carbonyl-type protecting grqup such as
cé’ﬁ e&%@’%@l&gu%ag%%%ﬁgu%e& A aar%y 8}%)%%&%%%#%%%5 inyl acetate
otethbUitepyl), irespbetitied of ensybeiilligdsy Peadiotyt (fareampte,
benzoyl); or alkyl-type 30 protecting tigroup such_as substituted or

apREABSHA RS G sty e hy) s b drsppe06sapIgpEb ether,
TENRREHETERHY), 95 8UPsityiRd 19k dnspbsiguted araligd tfor example,

benzyl, benzhydryl, trityl). A preferable protecting group among them is
(Dxycatberprepseaiiore cirdgreapearsuhyiaypesg edterting gRétRS among

' - .protecti roHP e preferably oxycarbonyl-type tecting
RS OISR SR R e b s
cptatgtiinhyivoge Agtioferabler msymarple ytHypeopngiocting gseubéSpreferably

substituted or unsubstituted alkoxycarbonyl, substituted or unsybstituted
DB AR L eal R BB R NS RS B SR SRR ng Alkeny]
watkoxyees b tAlpErigsale GRIBOBKIBEE, RILRINSUMBRIge SIBLIEL.)

or unsubstituted alkanoyl. A preferable alkyl-type protecting group is

Ungssiitted s uh R REr ARG spherara R issarlice brnol, DMF,
THISUbsHIEd - AHKBYYIRARY! 58I thixed solvent thereof) at 0°C to 200°C.

(AA) The preparation of the compound having 1,2-diol on R!-R6 among
. the objective compound [I] can be preferably carried out by, for example,
treating the compound having the corresponding alkenyl with an
oxidizing agent (osmium tetroxide, ruthenium tetroxide, sodium
periodate or the like) in an appropriate solvent (water, acetone, THF,
acetonitrile, ethyl acetate or the like, or a mixed solvent thereof) at 0°C
to 100°C.

(BB) The preparation of the compound having halogen atom on R!-R6
among the objective compound [I] can be carried out by using any
conventional method for halogenation of alcohol. For example, the
preparation can be preferably carried out by treating the corresponding
alcohol with carbon tetrabromide in the presence of triphenylphosphine
in an appropriate solvent (methylene chloride, chloroform or the like) at

0°C to 100°C.
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butoxycarbonyl. A preferable substituted or unsubstituted 15
aralkyloxycarbonyl is benzyloxycarbonyl. A preferable substituted or

WQaHHEKgted alkanoyl is trifluoroacetyl. A preferable substituB(I@P2006/314117
unsubstituted aralkyl is benzhydryl. A salt of 2-aminothiazole wherein the
amino group may be protected includesa salt with an inorganic acid such
as hydrochloride, 20 hydrobromide, hydroiodide, sulfate, nitrate or
phosphate; or a salt with an organic acid such as formate, acetate,

(ﬁpi ate, oxalate, malonate, succinate, fumarate, maleate, lactate,

laté A RARRET 2 Ot Bth SRERBRMH BtHERSMHtt tuted and

sterzRgedlf RiolaHaReSHIPNAR 8P Ar§lieng BASRCARDERS or R6
preferably used as a base of base-treatment. Such a strong base

amabgsnnbisconspeompsitncthl hagmitr Arrerdda1Ky hamng any

thiam, lihi de or lithi i e, ng
C%%%?#&?In&{gr cycloang ﬁh#é%?%i@%{%@ﬁgfﬁ%%%@ a?ﬂgﬂl’lthium
hmlpgetiaiied Betatiodlitiyariictodes e dutyditioarste trHlaydithitor, seample,
WO 21)1)711)1)7886,PCT/JP2006/314117 .60 butyllithium or the like.
t@y@%%ﬁi%ﬁ%ﬂl GBI R DTSRRI 4 ﬁkgeﬁr?}fﬁﬁl compound
hineitidegphespibBiiemdinid & e akithiuith atige (Rtaessithymhiol,
dialkylamide (lithium diisopropylamide), lithium bis(trialkylsilyl)amide

AR BRe ARG afide BKH K SRIfHERCE of ramidalsatabst
(LA G i ﬁe&%y&ﬁ%é%ﬁ&qgsuﬁﬁﬂm Bﬁtﬁ@ﬁ@m@t&ﬁ'%%%ﬂﬁ)ate
or the like. The base-treatment'can be carried out in an appropriate
sebieaiit(disgensodirigeney SFHAipAadcivaebbarbmiingreesotving, like, or a
i reearbon:t solvent, ether-type solvent, phosphoric
e L T S R, e
(tstdvbpidneinef dasdprppsfeaiiyaisedlas skid) sol\@IT fo@eeerahle

BRI R LGS NG e
sGrehexarealiiinalRmAds k5 RMieaamonty¥ReseMent IBsER Ind (1] can
toluene, xylene, preferably toluene. The ether-type solvent includes >
bgrigsisrarlemgr e Ouieiy Rsxaamsdprdpypéinegr thatoampeetg having
tﬁ@g&%gp@ﬁaﬁqéq‘fé@%ﬁggﬁrWHT'lFmono-substituted or di-substituted
alkylamine (dimethylamine, diethylamine, methylamine or the like) in
an appropriate solvent (methanol, ethanol, dioxane, toluene, THF, 1,2-
dimethoxyethane or the like) in the presence or absence of a base
(triethylamine, diisopropylamine or the like) at 0°C to 200°C. Also, the
compound having dimethylamino can be preferably prepared by treating
the compound having the corresponding haloalkyl with N-(trimethyl-
silyl)dimethylamine in an appropriate solvent (methanol, ethanol,
dioxane, toluene, THF, 1,2-dimethoxyethane or the like) at 0°C to
200°C. ,
(EE) The preparation of the compound having alkynyl on R!, R2, R5 or
R6 among the objective compound [I] can be carried out by using any
conventional method of so-called Sonogashira coupling reaction of
halogenated aryl, halogenated heteroaryl, aryl triflate or heteroaryl

triflate with the compound having alkyne. For example, the preparation



10

15

20

25

30

1,2-dimeth6xyethane, preferably diethyl ether, THF, 1,2-

dimethoxyethane, particularly THF. The phosphoric amide-type solvent 20
WorRiHS $8exaalkylphosphoric triamide, preferably hexamethyP(IHEepd@sIc 117

triamide in particular. The urea-type solvent includes N,N'-

dimethylpropyleneurea, N,N'-dimethyleiayleneurea, preferably N,N'-

dimethylpropyleneurea in particular. The amine-type solvent includes

N,N,N',N'-tetramethylethylenediamine or the like. 25 The proceeding of

the reactiog can be promoted by adding a small portion of the phosphoric

Caih e B SECLBRBhEARE Sty R SSRAHPS: i SamRORRE Saving dhs

Geregpshtiaghe g é%ﬁ@taﬁﬁ&@‘??@% eResveningluding
Chexfgethylpr%gph%% triamide, N,N'- imeth;t%&r{opyleneurea,

dpthidietppeisylareineacs: fen gl isotharprraepRraichenditahigatalyst
ixed sol isi . .

BRSNS AR P UG agproprine

sofrecsdidimacheditg usenta & Aexafed nyelthexpet aclaene i kyglérkes) in the

isole, dimethyl ether, diethyl ether, dii | ether, tert-butylmethy|
PETIBr ey b ot GHBE. WHE OF oo MR BHna oot S missdne

likelventd 60eppEY i1 @oMeratinds, ehipestisabvetis) AR er®ustBHO°C.
the co- solvent added in using in this way includes a range of 0.1% to

(FZoo, TRV fBFERIG 2 HATy© bHB9:A8r3093 1B Gl BYGHRI SERERY | PThiB cAR2,

ﬁﬁ%n‘%%ﬁé%ﬁe%@@%&&l‘é%ﬂdﬁ@?T%é'i‘?@é’%?ﬁ%ﬁ”&ﬁ@%%ﬂ%@%%%y
cyclohexane, toluene, diethyl ether, tert-butylmethyl ether, THE or 1,2 10

caimethioryethamet hordh foixedrsotveim g siranisi gocote nvtmbesnaadlybigroup.

Fthese solv?nt%hpartlcularl hexanaeﬁtgléjene die q&l ether, THE

1,2- .
i SS RO T Brep A Ao e Ehere el Eiled WpPhd freating

tileeserapivenid. Haeimosheretaradipondiisgl tfankdherttdolingtedrdiiba in
base-treatment includes a range of - 15 100C to 25C, preferably a range .
Ve R0 PG S R e B S PR SO R kst aRropriate

sOrpcaeding @fIhe reagion SR P IMStad Ly 8sinthelepter, of equal to

two equivalents of a base to one equivalent of 2- aminothiazole or a salt
dinerébprysibaneatvidin ligch ireféaroppnenssefiabsence of a base

(S EHO RS HNEILFEB DRG0 HSCHRRNIS-of A oRRRIALAIAYA:
hydrochloride or the like) at 0°C to 200°C.

(GG) The preparation of the compound having O-
alkoxycarbonylhydroxyimine on R1-R6 among the objective compound [I]
can be preferably carried out by treating the compound having the
corresponding hydroxyimine with alkyl chlorocarbonate (ethyl
chlorocarbonate or the like) in an appropriate solvent (DMF, dioxane,
toluene, THF, 1,2-dimethoxyethane or the like) or as neat in the.
presence or absence of a base (pyridine, triethylamine or the like) at 0°C
to 200°C.

(HH) The preparation of the compound having aryl or heteroaryl on R1,
RZ2, R% or R% among the objective compound [I] can be carried out by
using any conventional method of so-called Stille coupling or Suzuki
coupling reaction. For example, the preparation can be preferably

carried out by treating the compound having the corresponding haloaryl
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G-X [XXI1I] wherein the symbols have the same meanings as mentioned
above. Any conventional leaving group can be preferably used as X of the
WQg0aTarxreighile G-X. Therefore, G-X can be, for example, haliBleType006/314117
~ electrophile using halogen atom as X, ester-type electrophile using alkoxy

or the like as X, or amine-type electropg#g using substituted or
unsubstituted amino group as X. Also, in case that G is halogen atom or
alkylthio, G-X can be dimer-type electrophile of G (in case X = G). 30
Among them, amine- type electrophile is preferred. WQ 21)1 711)1)7886

wisgTapbstR kTl MeteTer KirRlIoHE B IR SR T eraRe AR

nBalesarkaRAs W RIomCasPonalt. sRsiind cirocarbonate or the
like), gﬁ(%ﬁp%g%ph% halide (emosphoryl chloride or the like),

hﬁtgmmlnaéﬁabo@mmgngrcﬂh@rwée tﬂarﬂwsmn@mﬂq@ﬁatmqnaé)catalyst

R e B O Al SRl Pal
(tmmmmmmﬁammmgmwmmneﬂmm¢ dipaiigdium,

SRR oA AR U OB RN EHIGRS e GEL TR PR

agstatdype tikalrelyqRhia | E{E ielasrshatk Waasanpinidislbyt 6RieoRAUTHE,

dimethyl carbonate or the | z or trialkyl borate (trimethyl borate,

Lidrbisrsitpopsrikasienes ke likeopy %W@@aﬂ@}maﬁa@ﬁw&éﬂé@e
pPaichlarly. wmethylbgrale,isdn &HB'E fgéé%r@ed amine, sodium

eectrophlle Includes N- chlorosu cinimide, N bromosu cinimide, N 15
téotiduateinaideodivion r:zmﬂummmn cﬁ:dimmpymbmn&tmqqmetmmn

uinugli |um ro 4— - -diazoniabicyclo[2.2.2]octane
P @fé:fﬁ th glﬁﬁ %Wé

ra uorobor fitioro op| eridine, N fluorobenzene-

(IBulforiyi m;@eabbﬂucrf@mﬂueamﬁ@maaqstﬂfw@th MrfugierMe optionally
methyl-p-toluenesulfon glamlde or.2,3-dihydro-3,3-dimeth I 2- fluoro 20

inten HAASTELPVERi SAGIRG gy desinerl-AomBe he

miRVAB @b flueradlpiiykRdokienssulfemaa g, ‘c%@tfﬁf% p can be
particularly N-fluorobenzenesulfonylimide is most preferred. The

calmetppt a@@qwm@ﬁﬁdlhdeie@mpmmﬁfd%r@ﬁmwm Qigeitigle in Organic
s@ﬁﬁ’i&' YansvRdaidnoriakerer alogenmolschle (uaging 2o

orine, bromine or iodin mong them erre
JJ) Alternatively, the compound [I] can be also synthesized by

opt1ona11y carrying out any of the above reaction of (A) to (II) in the
compound [II] to the compound [XIII] in an appropriate stage in each
process of (1) to (13). |

Example of Experiment

A Glucokinase Activation Effect

(Method)

A glucokinase activity was examined by measuring the amount of
NADPH obtained in generating 6-phosphogluconic acid from glucos‘e-6-
phosphoric acid by a coupling enzyme glucose-6-phosphate
dehydrogenase not by measuring directly the produced glucose-6-
phosphoric acid. The glucokinase enzyme used in the examination is
human-liver type GST-GK expressed in E.Coli. The measurement of GK

activity was carried out by the following procedures.
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particularly dimethyl disulfide is most preferred. The electrophile-treatment
can be carried out in an appropriate solvent under cooling. The solvent

W@ ppefdsably include the solvent of the above-mentioned inPEEJP2006/314117
base-treatment. 30 The base-treatment and the electrophile-treatment can
be carried WO 21)1)711)1)7886 PCT/JP2006/314117 63 out in the same
solvent by selecting an appropriate solvent. In this case, the
electrophile-treatment can be carried out sequentially in the solvent used

in the base-treatment. lvent includes a mixed. solvent of T

and ﬁﬁ%%%@%?x%%%%&ﬁ%ﬁ&?ﬁﬁ gﬁﬁfaﬁ%&%@}% l%% %lhgel[:\.dgch’
2Fherpaldy qonadifianof e eiRTiphire (Rermg Nt e d0es ArlaNGS PDH

-100C to 25C, preferably a range of -78C to 25C. The protecting group
(RAsER frotects Sréﬁiﬁn\é dremp vrast et Eg{rﬁlﬁo@%‘iﬂ%g was

pPEPARRUNE 0L GsaltihereaiGaid Re rRIIedu LAY s ex&@m@rsowed in

method. A removing method of such a protecting group includes, fo

Dadsfpreascdeigdisoatdie mpdatipsts saliatiohy tvatywisficehlytin cedtictivion of

e like ~Fh idg 'ilﬁﬁbe arried out by using,an_acid sych a

O%ﬁ@o%a%@éc‘%@ﬂ,g h)flydﬂoc or)l'c gtc:}llg ,rggﬁu‘ﬁ%%gig?a&%rﬁ%%ofg Liﬁna

cteteacitiiderooétannibifhlsrideirbatrappmntakeasohit dforTaxafimnid,
methg{lene,chlorjj,a , chl%roform toluene, methanol, ethanol, THF, water

e RSO 8 L N B S L RS T BR PR BB 9ISy ARadigasiton
teBHYAEeERIoTs agiton sulfirieaeithinan 8PNARIIBLE walVeRbtRfored by

example, water, or a mixed solvent of methanol, ethanol, THF or the like
changas whrbsarbanee aflddhGyrolyds dacmasinginoibsyrsinge for 15
' ' i id i r te, spdium
e e R DOE o P e T & SO eh AL rected
vahethares, eteahebds KHiELRityrésuliing majbs el 2vainimathiadelalated by

o B R e B i

(R&uMil) an inorganic acid such as hydrochloride, hydrobromide,

aLvig\ g Hatesnitfate; phosphate; or a salt with an organic acid
%ﬁ@%ﬁfi d%%%%t@i%}uﬁm rate, oxalate, malonate, succinate,
gunlalau-;, 055
10 0.79
11 0.88
13-3 0.17
18-2 : 0.93
24-25 0.084
46-1 0.10
56 0.32
62-5 0.41
62-10 0.27
67-2 0.39
82-22 0.26
82-78 0.60
84-12 041
91-8 0.52
94-6 ' 0.51
98-1 0.84
98-7 0.23
104-2 0.30
116 0.57
139-125 0.76
139-244 0.46
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30 maleate, lactate, malate, tartarate, citrate, methanesulfonate, WO

21)1)711)1)7886 PCT/JP2006/314117 64 ethanesulfonate,
W izdnéstffonate, toluenesulfonate. Moreover, in case that 8GHstRZACEHS14117
~at 5-position has an acidic group, the salt includes a salt with an inorganic
base such as alkali metal including lith&¥h, sodium or potassium, alkali
earth metal including calcium or 5 magnesium, or other metal including
zinc or aluminum; or a salt with an organic base such as ammonium,
lo:g@ﬁ@gardiethan |ge tysine, 1ylepediamine, tort-butylamine, ‘
194 %ylamlne losgguluxymemy)amlnomethane, N-methylglucosamine,
15 LI%L?IIO[IIIIIII;‘ argigpydroabiethytamine. 10 In the above _method for
) of-the 3"2““4"& tRvention; aryl _ and aryl in aralkyl include
‘ ig\'érﬁ%éc.ic biey :;¢:‘$|,:2 teyehe-aryhhaving 6 to 14 carbons, preferably 6

1:3§ Jﬁ.aﬁbons, srz\Qa':szi.!y phenyk-haphthyl, phenanthry], anthrqnyl or the
kit < A-alkoxy—alk&noylaryl-or|aralkyl may be substituted with one or

rﬂ?r]qrmm: selg Qm ‘from 15 halogen atom, alkyl, alkoxy or aryl. The

]rﬁl%sgdr]qupq areltBelshme as the dbove-mentioned in the oxime

deriva&vet&h]ell\/lQﬂﬂwdaﬂeeth&ﬁzmnénqm@@@ﬂtz thisgatedisoibiazelepaddide an
1,3- thlazole but in the above method for preparing of the present

iSRRI 2 03 USRS iR RR M thiEFo | P TRRAE RB amng b stituted  2-
aﬂlﬁlwﬂﬁi%lg‘ hegpresent specHication, BME 1RReTsaRis: i\éﬂ%ly been found

dimethylformamide and THE represénts tetrahydrofuran. Effect of the

thﬁ\‘?erﬂimw ﬂ@@@@p&m@p}samt@@re%e@tnm@hhmz@@ eanpatadicatgn  be

her fls S f | fo i tr
%l%égﬁg Uco ;heei xa:%n% %iéﬁé%é?%g%ga ar type%% betgosmon
mmﬁrmubsummmtmsaassatm@ miﬁtecﬁiaﬂete?.‘hactnashmilrmpaﬁej present
hropathy, neurop é , iIschemic heart disease or arterigsclero |s

YAy SbBSy it el RV 3B BEORRasinGvAnsn Starting
naffestaWWO22AYIABEHIGARE, PGT/ H0A0RR/ALALLT £5:0a1he Gbenhanty cost

5-substituted 2-aminothiazole comogound or . ) .
compared to S5-bromo-2-aminothiazole, which gives lowering of the

production cost, and further various substituents can be introduced at
S-position of 2-aminothiazole.

Thus, the present invention includes the following embodiments
of the method for preparing the desired compounds:
1] A method for preparing' S-substituted 2-aminothiazole of the

general formula:

N
NH2—</ j\
S G
[XXI]

wherein the symbols have the same meanings as mentioned above, or a
salt thereof by treating 2-aminothiazole wherein the amino group may
be protected, or a salt thereof with a base, followed by treating the
resultant with an electrophile of the general formula:

G-X  [XXI]
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a salt thereof can be prepared in a good yield by the method for the

preparing of the present invention. Also, the method for the preparing of
WOREWIreEBBE invention is an industrially advantageous methodR&¢HIR28068x1 4117
" introduce various substituents at 5-position of 2-aminothiazole depending

on the kinds of the electrophile used. Aggitionally, it is an industrially very

advantageous method because 2-aminothiazole, the starting material of

the method of the present invention, is low in price compared to

5-bromo-2-aminothiazole, which gives lowering of 10 production cost.

WEEEHMOBEFISRVERREVING SUT FReIRR BPHbNCTRY brédkrrycarbonyl,

alRYSIHIRY) isexplainmathiv MorRgesailindbe follevings EXAYE L ESardisulforyl,
REFERENCE 'XAMP{{HES, but the inve%tion is not 15 limited to the%ge’ Y .
abigpiaaayions. tialAMBILES, APCI is atmospheric pressure chemical

<SS SO0 Ll SN IFS oot
[RCT/IPe0afisdot Tohhargso? B | whentirsZiamitior) G-Q)idrole
RN £1 0 0L Ol 0.0M, 95150 050 DAL DALELOW.

wherein the amino group is protected.

[3] A method for preparing of [1] or [2] wherein G is halogen atom or
formyl.

[4] A method for preparing of [1], [2] or [3] wherein the base is alkyl
lithium.

[5] A method for preparing of [1], [2], [3] or [4] wherein the base is
used in two or more equivalents to one equivalent of 2-amino-1,3-
thiazole or a salt thereof.

5-Substituted 2-aminothiazole or a salt thereof to be prepared by
the method of the present invention is preferably a compound wherein
the substituent G is halogen atom or formyl. A compound wherein G is
fluorine atom or formyl, particularly fluorine atom, is more preferable.

A conventional protecting group can be used as a protecting
group of the amino group of the starting material, 2-aminothiazole.
Said prdtecting group includes, for example, oxycarbonyl-type
protecting group such as substituted or unsubstituted alkoxycarbonyl
(for example, methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloro-
ethoxycarbonyl, tert-butoxycarbonyl), substituted or wunsubstituted
aralkyloxycarbonyl (for example, benzyloxycarbonyl), or substituted or
unsubstituted aryloxycarbonyl (for example, phenoxycarbonyl); formyl;
carbonyl-type protecting group such as substituted or unsubstituted
alkanoyl (for example, trifluoroacetyl, tert-butanoyl), or substituted or
unsubstituted arylcarbonyl (for example, benzoyl); or alkyl-type
protecting group such as substituted or unsubstituted alkyl (for
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(1) To a solution of aluminum chloride (67.0 g, 503 mmol) in methylene

chloride (380 ml) was added methyl chloroglyoxylate (48.9 g, 399 mmol)
WQaHENRBSs00ling, and the mixture was stirred for 30 5 minutdZtPRI06/314117

same temperature. To the mixture was added a solution of cyclopropyt

phenyl sulfide (compound 1-A) (50 g, 333 mmol) in methylene chloride

(60 ml), and then the ice-cooling bath was removed and the mixture was

stirred at room temperature for 1.5 hours. The reaction mixture was

oured ontp ice, and.then the methylene chloride 10 layer. was separated
ea%glgg%’ceﬁ?F '&}Jiwyam% : T%{ébrse%%l‘%%(\%vcaso rdis%%ﬁllé&gsmne?h?/ﬁac%fe{%ﬁy 1 (for
eathibien bashel seaudriiii wWititylpter, a saturated aqueous sodium
bicarbonate solution and brine, followed by drying over sodium sulfate

and cOnddiTheRBfn RIAIECTRE reEriiR \FaBiRery<tatfzed ORI FrbRRRYL-type
pIS QY %ﬁ?}@%&é@gﬁﬁ J@o%% gg@%&&?@b@p@ﬁﬁ%érﬁa&mg

WO 21)1)7 4117 67 (2) To a solution of the )
gediape compouptE(ETably, 2Ky aamoOmE THEHearIorBIFtit1Z] )gne1ge, marbonyl-

was dropwise an agueo luti f oxo M(177.

RS AR R0 8 SRR IR AL B BRI Bup.
stirred\apredaradiep esattsehond 2-bppes praftec riemoyingithe sceldastituted or
The jnsoluble materjals were filtered on, and then the filtrate was .

UL ﬁ?}&‘ﬂé&fva o R was S %§51$86‘? ethfiacetiigSubstituted

aNAEReE:SRAea, WithwaielaaaPrines thiagtoeasodim suliaatituted

concentrated in vacuo. The resulting residue was recrystallized from

aremyraRalgive the GUiRissaRIC(1-e)T 0L RSy i G99y RS pagoup  is
sﬁ%@cﬁﬁ%ﬁa'%A%%%Bg%%&éé%%@% 190mpRU”%r@é10aga@4?a1ky1-type

mmol) In methano ed hydroxylamine ‘hydrochloride
P23 gr3R8ronpal atrostiiteatheratuns pstibetadxanalkyds heated to

reflux for 3 hours, The reaction mixture was concentrated in vacuo and .

then thoP TEERNIE SR MRS SR S AIBRREGFT DoAY is tort-
bsgaugatathowith waterandgréteritllewed b dringedver sodiummstifatgituted

and concentrated in vacuo. The residue was dissolved.in trifluoroacetic

ERIFYISHY ¢ Rebth SR B oY SRR roof tBRTETaklfe fithstituted or
BB AflelecoRaRARNEN Y ﬁqﬂ%fasa@@i@.uew?@eﬁ%im%@ or

20 hexane-ethyl acetate to give the compound (1-D ield 78%)
ugsubstituted aralkyl is benzhydryl.

A salt of 2-aminothiazole wherein the amino group may be
protected includes a salt with an inorganic acid such as hydrochloridé,
hydrobromide, hydroiodide, sulfate, nitrate or phosphate; or a salt with
an organié acid such as formate, acetate, propionate, oxalate, malonate,
succinate, fumarate, maleate, lactate, malate, tartarate, citrate,
methanesulfonate, ethanesulfonate, benzenesulfonate or
toluenesulfonate.

A strong base can be preferably used as a base of base-treatment.
Such a strong base includes lithium compound such as alkyllithium,
cycloalkyllithium, aryllithium, lithium amide or lithium cyclyl-amide.
Among them, using alkyllithium or cycloalkyllithium is preferable, most
preferably alkyllithium in particular.

Alkyllithium includes n-butyllithium, tert-butyllithium, sec-
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colorless crystals. (4) (4-1) To a solution of the above compound (37.2 g,
130 mmol), triphenylphosphine (47.7 g, 182 mmol) and, (S)-3 25

Wo ey tdttahydrofuran (26.0 g, 294 mmol) in THE (400 ml) vPé?éT@BéFéE/31{117

dropwise diisopropyl azodicarboxylate (36.8 g, 182 mmol) under ice-
cooling, and the mixture was stirred at &@ same temperature for 3 hours
and at room temperature for another 16 hours. The reaction mixture-was
ice-cooled again, and thereto were added water (55 ml) and 30 a 5.4N

sodium hydroxide solytion (36 ml). The mijxture was stirced at WO .
bh‘%ﬁ‘?ﬂ 86 PET oo%yﬁa%@@éﬁﬁ%@aﬂﬁ@géﬁ%rgy\éﬁgwlhthmm
ohaliieatikeoncanfidasiviheratoymssagtrshyaiBhi AAd dRetRUXIHEe Wasg ithium
washed with eth)ﬁ acetate twice and then the aqueous layer was acidified
C

S 806 MdrScHigHE Brid iR rlamids BHhBxmactEacmmerisrsige), lithium
bitE-RIEaARGIRYEWAS SepRAleh: 569#&%1&1&391@??@%?&%“ 3','%@1 like.
water and brine and drying over sodium sulfate; and concentrated in
Lihguen Theyekithaanids reosistdtisediitbimsthyl 26k tte-tegrelthd piperidide
mpou -E) (31.6 ield 72%. olorless crystals. (4-2) The
(hg%%vén cg%ﬁcﬁa&?ﬁ%}%ﬁ%%@%%ﬁaee Z&d yeu%%eg 10 the following

alterribtiee vagtate 4ra<h) tTeam sbliier gt thecenpoandLprd %t d.solvent
241 mmol) and potassium carbonate (66.5 g, 482 mmol) in DMF (1200 .
URfiShas : (5ﬁ§yet95h9amﬂaﬁoﬁﬂpv-?aa@%éaﬁﬁﬁé?§ (SHHsEKizegromatic

hifar el BoRveroey tabaii ofutar ARdR: taluenast A beRiRHAR) B9 -type

289 15 mmol) under ice-cooling, and the ice bath was removed. The
SeiBaDfe UVSS SHfRsdsalvsdh fimisdiips enraghioreomissdinaenitihereof

a quentiakly wi er apd_byj ied
CEb S E A SR LA YRE RO M By, mon
thiedn7ig e thentitatealp)vEa(4-2-2) To a solution of the above compound

00 B e peltonel (122, Q02 SN AN S . e,
ciegotestiageandiRgetriklyre Wagstisredat thgcrnetamperatuThior 3omatic
hgéggg%hg%%egg?\?gnq]Ii(rtlucrlic\glvgss ?gldlfgn%t,h%{ly?g%gteélger%grtggly toluene.
The ether-type solvent includes anisole, dimethyl ether, diethyl ether,
diisopropyl ether, tert-butylmethyl ether, cyclopentyl methyl ether, THF,
1,2-dimethoxyethane, preferably diethyl ether, THF, 1,2-
dimethoxyethane, particularly THF. The phosphoric amide-type solvent
includes  hexaalkylphosphoric  triamide, preferably hexamethyl-
phosphorié triamide in particular. The urea-type solvent includes N,N'-
dimethylﬁropyleneurea, N,N'-dimethylethyleneurea, preferably N,N'-
dimethylpropyleneurea in particular. The amine-type solvent includes
N,N,N',N'-tetramethylethylenediamine or the like.

The proceeding of the reaction can be promoted by adding a small
portion of the phosphoric amide-type solvent, the urea-type solvent or
the amine-type solvent as a co-solvent to the other solvent. For
example, the co-solvent including hexamethylphosphoric triamide, N,N'-
dimethylpropyleneurea, N,N'-dimethylethyleneurea or N,N,N',N'-

tetramethylethylene diamine, or a mixed solvent comprising one or
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25 separated and then acidified with 10% hydrochloric acid and extracted
with chloroform. The organic layer was separated and then washed

W 2etrerfidsdsy with water and brine, dried over sodium sulfate dfdl/JP2006/314117

concentrated in vacuo to give the compound (1-E) (58.5 g, yield 71%). (5)
To a solution of the compound (1-E) (46.D g, 123 mmol), 2-amino- 30
5-formylthiazole hydrochloride (30.4 g, 184 mmol) and N,N WO :
21)1)711)1)7886 PCT/JP2006/314117 69 dimethylaminopyridine (22.5 g,

184 mmol) in methylene chloride (1270, ml) dded, dropwise . .
GRS S S RSB, S ar BB AR 2 ot B erg) icluding
peagarienpesaties. dRaohskuasvaslghtied /i 1hasame tmDanHEeHd ether,

12 hours and concentrated in vacuo. 5 The residue wasggurified by silica

digthegiuRtReRroHRRPERRY (35t ETe thisAb e HoteRs Yo §iRethe cyclopentyl
n%é)m pupd{d:F) BRP dyield 6l6)as %@’f’e?ryﬁtlalsa'wﬁl%@ solvent

PCl: 450 [M+H]+ EXAMPLE20 ONO,1N la~0opS100~~0 00
CRONMISITR (R)o1(Tore suludsrodftiresconivents(l-An(200ong0d# the co-

) and (R3- 2-methylpiperazine (223.mg, 2.65 mmol) in methylen
S A I TR T Ab 1 Bint) o 70%
preferb bigderrinegeooti@oated 300omixture wagi S D BISIREMIIERIDRIAUER | the
for 24 ﬁ hours.. To the reaction solution was added water, and the

Pordanabiay SrigisAle t JABCEEr tegrRRAA-ZaRRERRA is hexane,
cpenentEated ibMasHe, dharesiducvaspurisindibySHica geheoluiir or 1 -

chromatography (NH- silica gel; 1 to 6% methanol-chloroform) to give the

demenEthanc; 6. 7 igxpdicabm) s epimrésing yerdsoRams ifizds of
tﬁ&gls§®%@4§ﬁ§aﬁféﬁ%§ ﬁéxt%l]erc,) ‘E&‘lﬁ%%Pe?”&i@gh%Ff‘%ﬂ?er, THF or 1,2-

compounds were treate e simila
dimethoxyethane, or a mixed solvent comprising one or more kinds of

these solvents. The most preferable one is THF.

The cooling condition in base-treatment includes a range of -
100°C to 25°C, preferably a range of —78°C to 25°C. Particularly, a
range of —=78°C to 0°C is preferred. |

The proceeding of the reaction can be promoted by using greater
or equal to two equivalents of a base to one equivalent of 2-
aminothiazole or a salt thereof in base-treatment.

An ¢lectrophile using in electrophile-treatment can include an
electrophile of the general formula:

G-X  [XXII]
wherein the symbols have the same meanings as mentioned above.

Any conventional leaving group can be preferably used as X of the
electrophile G-X. Therefore, G-X can be, for example, halide-type
electrophile using halogen atom as X, ester-type electrophile using
alkoxy or the like as X, or amine-type electrophile using substituted or
unsubstituted amino group as X. Also, in case that G is halogen atom
or alkylthio, G-X can be dimer-type electrophile of G (in case X = G).

Among them, amine-type electrophile is preferred.
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manner as EXAMPLE 2 to give the following compounds. WO
21)1)711)1)7886 PCT/JP2006/314117 70 OONNY-Nyos U"'5--OR

WEIAMPIENOo Structure MS (m/z) No. 3 534 APCI [M+H]+ BGIAPRPG¢/314117

ps 03 L dO N~NH 4 548 APCI 0 [M+H]+ O-NHYN O.05 ~-~ S NNH
5548 APCI 0 [M+H]+ 0-N O. R -NH ~g¥ NH ds'0 6 534 APCI [M+H]+
ONHHN~N iOSOSr-~0 dbCJINH

The halide-type electrophile includes alkyl halocarbonate (ethyl
chlorocarbonate, methyl chlorocarbonate or the like), alkylphosphoryl
halide (ethylphosphoryl chloride or the like), trialkylsilyl halide
(trialkylsilyl chloride, trialkylsilyl bromide or the like), alkylthio halide
(methylthio chloride or the like), alkylsulfinyl halide (methylsulfinyl
chloride or the like), or alkylsulfonyl chloride (methanesulfonyl chloride,
ethanesulfonyl chloride or the like). Among them, alkylphosphoryl
halide or trialkylsilyl halide is preferred, paricularly ethylphosphoryl
chloride or trimethylsilyl chloride is most preferred. The ester-type
electrophile includes dialkyl carbonate (diethyl carbonate, dimethyl
carbonate or the like) or trialkyl borate (trimethyl borate, triisopropyl
borate or the like). Among them, trialkyl borate is preferred,
particularly trimethyl borate is most preferred. The amine-type
electrophile includes N-chlorosuccinimide, N-bromosuccinimide, N-
iodosuccinimide, N-fluoropyridinium, 1-fluoropyridin-2-one, N-fluoro-
quinuclidium, 1-chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane
bistetrafluoroborate, = N-fluoroperfluoropiperidine,  N-fluorobenzene-
sulfonylimide, - N-fluorotrifluoromethanesulfonylimide, N-fluoro-N-
methyl-p-toluenesulfonylamide or 2,3-dihydro-3,3-dimethyl-2-fluoro-
1,2-benzothiazole-1,1-dione. ~Among them, N-fluorobenzenesulfonyl-
imide or N-fluoro-N-methyl-p-toluenesulfonylamide is preferred,
particularly N-fluorobenzenesulfonylimide is most preferred. The
dimer-type electrophile includes dialkyl disulfide (dimethyl disulfide,
bis(trifluoromethyl)disulfide or the like) or halogen molecule (fluorine,
chlorine, bromine or iodine). Among them, dialkyl disulfide is preferred,
particularly dimethyl disulfide is most preferred.

The electrophile-treatment can be carried out in an appropriate
solvent under cooling. The solvent can preferably include the solvent of
the above-mentioned in the base-treatment.

The base-treatment and the electrophile-treatment can be carried
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7 534 APCI [M+H]+ O.NHHiINN )S O S=( d NNWO 21)1)711)1)7886
PCT/JP2006/314117 71 8 0 606 APCI [M+H]+ OLHHYNO S~N!'IO A
WQI/H7ESAPCI | [M+H]+ ON 09 J IOl S~ O N-~ 10 0 562 APQ/IB280%6/314117

" [M+H]* 01 ~jNYN OS10SO0N-~ EXAMPLE11"O,Nos~ soToa
solution of the compound of EXAMPLE4 (30 mg, 0.055 mmol) and
diisopropylethylamine (21 mg, 0.165 mmol) in chloroform 5 (1.5 ml) was
added methoxyacetyl chloride (9.0 mg, 0.083 mmol) under ice-cooling,
and the mixture was stirred at room temperature for 24 hours. To the

oy aBtiBherRITR Whecaidar SR SRfiB8 R SHRRPINERIB AYERbIulierthis case,
thghggég%%k%%ryfﬁﬁ&%%d@‘garrie‘d out sequentially in the solvent

used in the base-treatment. Such a solvent includes a mixed solvent of
THF and hexane, a mixed solvent of diethyl ether and hexane, or the
like.

The cooling condition of the electrophile-treatment includes a
range of ~100°C to 25°C; preferably a range of ~78°C to 25°C.

The protecting group which protects the amino group of 5-
substituted 2-aminothiazole compound or a salt thereof can be removed
by the conventional method. A removing method of such a protecting
group includes, for example, acidolysis, acid hydrolysis, alkali
hydrolysis, catalytic reduction or the like.

The acidolysis can be carried out by using an acid such as
trifluoroacetic acid, hydrochloric acid, sulfuric acid, titanium
tetrachloride or stannic chloride in an appropriate solvent (for example,
methylene chloride, chloroform, toluene, methanol, ethanol, THF, water
or the like). The acid hydrolysis can be carried out by using an acid
such as hydrochloric acid or sulfuric acid in an appropriate solvent (for
example, water, or a mixed solvent of methanol, ethanol, THF or the like
with water). Also, the ‘alka‘tli hydrolysis can be carried out by using
sodium hydroxide, potassium hydroxide, potassium carbonate, sodium
carbonate, sodium bicarbonate or the like in a solvent such as water,
methanol, ethanol or THF.

The resulting 5-substituted 2-aminothiazole compound or a salt
thereof can be the desired salt by the conventional method. The salt of
5-substituted 2-aminothiazole compound includes a salt with an
inorganic acid such as hydrochloride, hydrobromide, hydroiodide,
sulfate, nitrate, phosphate; or a salt with an organic acid such as
formate, acetate, propionate, oxalate, malonate, succinate, fumarate,

maleate, lactate, malate, tartarate, citrate, methanesulfonate,
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concentrated in vacuo. The residue was purified by LC/MS (Xterra Prep
10 MS C18 5 gm, 30 x 50 mm; McOH-10 mM (NH4)2CO3aq, 40:60 to

WG egnypoigsgive the above compound (13 mg, yield 43%) as c#oNEdE3006/314117

crystals. WO 21)1)711)1)7886 PCT/JP2006/314117 72 MS (m/z) ESI:
620 [M+H]+ EXAMPLE 12 9 O,N NYN &3O SP 0 O F (1) An enantiomer
((S)-isomer) of the compound (1-E) was 5 synthesized by reacting in the
similar manner as EXAMPLE 1-(4) using the corresponding antipode

R)-isomer) as an alternative 10 (S)-3- hydroxytetrahydrofuranol used in
PP TR o PSSR RRESE: (R e BoulgirageT, I case

tioRtaingst By ieaating HeRReMe rCARP AN E dHhResiiA! PPRNGSTES cludes a
EXAMPLE 1-(5). 10 MS (m/z) APCI: 440 [M+H]+ EXAMPLE 13

S@ér?@%ﬁo%@ih@%’tﬁﬁlﬁ@ Eenpainrls arrliielicetinlirciiag dithinemas
SRINRETL A e nts R SR e e
mERBEtuUMy bt ptieNmeid] YnOki8ing zinc or aluminum; or a salt with
an organic base such as ammonium, choline, diethanolamine, lysine,
ethylenediamine, tert-butylamine, tert-octylamine,
tris(hydroxymethyljaminomethane, N-methylglucosamine,
triethanolamine or dehydroabiethylamine.

In the above method for preparing of the present invention, aryl
and aryl in aralkyl include monocyclic, bicyclic or tricyclic aryl having 6
to 14 carbons, preferably 6 to 10 carbons, specifically phenyl, naphthyl,
phenanthryl, anthranyl or the like. Alkyl, alkoxy, alkanoyl, aryl or
aralkyl may be substituted with one or more groups selected from
halogen atom, alkyl, alkoxy or aryl.

The other groups are the same as the above-mentioned in the
oxime derivative [I].

Meanwhile, thiazole includes 1,2-thiazole (isothiazole) and 1,3-
thiazole, but in the above method for preparing of the present invention,
it is described simply as "thiazole" in the meaning of 1,3-thiazole.

In the present specification, DMF repersents N,N-
dimethylformamide and THF represents tetrahydrofuran.

Effect of the Invention

The compound [I] of the present invention or a pharmaceutically
acceptable salt thereof is useful for preventing or treating diseases
involving glucokinase, for example, diabetes, particularly type 2
diabetes, or chronic complications associated with diabetes such as
retinopathy, nephropathy, neuropathy, ischemic heart disease or
arteriosclerosis, additionally obesity, because of its excellent

glucokinase activation effect.
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WO 21)1)711)1)7886 PCT/JP2006/314117 73 13 3 0 560 APCI ~,.

[M+H]+ 0.INN Y~\ N1340603 APCl ~, [M+H]+ O.nnaN y510S/\
WQ29NeE36 13 5 0 546 APCI [M+H]+ O.N N ~YN ys 0 S N BLN/BE2000/334117
- 60560 APCI [M+H]+ O.NYN 0S/ d"oNO\H N O 137 no 574 APCI

~-Il [M+H]+ 65

On the other hand, 5-substituted 2-aminothiazole comopound or
a salt thereof can be prepared in a good yield by the method for the
preparing of the present invention. Also, the method for the preparing
of the present invention is an industrially advantageous method which
can introduce various substituents at 5-position of 2-aminothiazole
depending on the kinds of the electrophile used. Additionally, itis an
industrially very advantageous method because 2-aminothiazole, the
starting material of the method of the present invention, is low in price
compared to 5-bromo-2-aminothiazole, which gives lowering of

production cost.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is explained in more detail in the following
EXAMPLES and REFERENCE EXAMPLES, but the invention is not
limited to these explanations.

In EXAMPLES, APCI is atmospheric pressure chemical ionization

mass spectrum and ESI is electrospray ionization mass spectrum.

EXAMPLES
EXAMPLE 1
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0.~aYNO'ONNO 138 Q 646 APCI [M+H]+ O,Nal ONSN/\00 N j-N\

WO 21)1)711)1)7886 PCT/JP2006/314117 74 13 9 632 APCI ~ [M+H]*
W@200/ 007886\ NO-O OTh N Ofa EXAMPLE 14 O°'N NYN O IS ROHPQpAE 4117

compound of EXAMPLE 13-(4) (2.69 g, 4.46 mmol) was dissolved in

formic acid (50 ml). The mixture was stéed at room 5 temperature for 20

hours and concentrated in vacuo. The residue was chased with toluene

and solidified with ethyl acetate-hexane to give the above compound

(2.46 g, quantitatively). MS ¢m/z) ESI: 545 [M-H]- EXAMPLE15 0 HCI

O,N N:@O'SO N fN O
—————— —
.S s o O\\S

(1-A) (1-B) (1-C)

~
—_—

O
o

QO
Q N
6]

\N \N
| I

0*"%0
(1-D) (1-D-1) (1-E)
0
.
o
—_— N
o ge
A /
o S
0*%% CHO
(1-F)
(1) To a solution of aluminum chloride (67.0 g, 503 mmol) in

methylene chloride (380 ml) was added methyl chloroglyoxylate (48.9 g,
399 mmol) under ice-cooling, and the mixture was stirred for 30
minutes aj: the same temperature. To the mixture was added a solution
of cyclopropyl phenyl sulfide (compound 1-A) (50 g, 333 mmol) in
methylene chloride (60 ml), and then the ice-cooling bath was removed
and the mixture was stirred at room temperature for 1.5 hours. The
reaction mixture was poured onto ice, and then the methylene chloride
layer was separated and concentrated in wvacuo. The residue was
dissolved in ethyl acetate and then washed sequentially with water, a
saturated aqueous sodium bicarbonate solution and brine, followed by
drying over sodium sulfate and concentrated in vacuo. The residue was
recrystallized from hexane to give the compound (1-B) (69.5 g, yield
88%) as pale yellow crystals.
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10 To a suspension of the compound of EXAMPLE 13-(8) (151 mg, 0.234
mmol) in ethyl acetate (3 ml) was added a 4M hydrogen chloride solution
WOrReNdRATE(6 ml, 24 mmol) at room temperature. The mixturePGEEPPpsH 4117
- for 16 hours at the same temperature and then diluted with WO
21)1)711)1)7886 PCT/JP2006/31411775 diethyl ether. The precipitated
crystals were collected and dried to give the above compound (127 mg,
yield 93%). MS (m/z) APCI: 546 [M+H]+ EXAMPLE 16 0 HCI O'N a | NN
O S 00N ~NH2 50 The compound of EXAMPLE 13-(9) was treated in .
(Zhe siffila? PaRHPRS Ex AMP ER ¥t CGRPHER b ol cBmBoutial Mamel) in

nﬁ@f@ﬁtﬁq}ﬁs%l[MTWﬁS@(ﬂw%g&i@dQﬁ wistbh QPR d81ution
To a solution of the ‘carboxylic acid (1-E) of EXAMPLE 1 (100 mg, 0.295

(Shhatyled oromeiife(67 REFERERTCENE)AMmLECS ie8-5ending oyer 1 hour,
a%r: b & ellnl-q: E%%%@%pﬁ%ld&@%%ﬁ 12{@1‘%‘%%&%%&1%%& 12 hours

oxy- 1,3,5-triazin-2-ylj-4-methyhnorpholinium chlori
afweraicafteringlletl OME-MMh(90Thg, h3dbuhinothateomistengrerdiiirered off,

T B ES 0 e e BRI A e
daRdredfied ihEMedpsasradishddSsedBomaBl xm@hmit t¥e@ind Obrine,
d;?é\fi(gye?zs%?iisg% 73&?%? gir\;g tggr?ggggrgggip?gngc(l%uo. The resulting
residue was recrystallized from diethyl ether to give the compound (1-C)
(44.3 g, yield 69%) as pale yellow crystals.

(83) To a solution of the above compound (65.0 g, 242 mmol) in
methanol (450 ml) was added hydroxylamine hydrochloride (23.6 g, 339
mmol) at room temperature, and the mixture was heated to reflux for 3
‘hours. The reaction mixture was concentrated in vacuo and then the
residue was dissolved in ethyl acetate and washed sequentially with
water and brine, followed by drying over sodium sulfate and
concentrated in vacuo. The residue was dissolved in trifluoroacetic acid
(200 ml) and the mixture was stirred at room temperature for 12 hours.
After concentration in vacuo, the residue was recrystallized from
hexane-ethyl acetate to give the compound (1-D) (53.1 g, yield 78%) as
colorless c;rystals.

(4)

(4-1) To a solution of the above compound (37.2 g, 130 mmol),
triphenylphosphine (47.7 g, 182 mmol) and . (S)-3-
hydroxytetrahydrofuran (26.0 g, 294 mmol) in THF (400 ml) was added
dropwise diisopropyl azodicarboxylate (36.8 g, 182 mmol) under ice-
cooling, and the mixture was stirred at the same temperature for 3
hours and at room temperature for another 16 hours. The reaction
mixture was ice-cooled again, and thereto were added water (55 ml) and

a 5.4N sodium hydroxide solution (36 ml). The mixture was stirred at
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20 mg, yield 6%) as colorless crystals. WO 21)1)711)1)7886

PCT/JP2006/314117 76 MS (m/z) APCI: 533 [M+H]+ EXAMPLE 18
W@EHEePsseling starting compounds were treated in the similaPGHARH@p/AE4117

EXAMPLE 2 to give the following compounds. EXAMPLE No Structure

MS (m/z) No. 18 1 0537 APCI C; [M+#+ ON~N 10doN 31820521

APCI ~,. [M+H]+ O'N as:y 0l Sd'o NO 18 3 548 APCI Cq [M+H]+ I~ 0.N

HH,N.QSO0S_ j~0184 0553APCI [M+H]+ 0. N N~) OS05=(0"
thl\cler-égﬁ'loe %%I%Beig%ég%gr’ ENW)_' 41: ?!LIIQA\I clgncentrated. Thereto was added
water, and the mixture was washed with ethyl acetate twice and then
the aqueous layer was acidified with 10% hydrochloric acid to pH 2 to 3
and extracted with chloroform. The organic layer was separated,
followed by washing sequentially with water and brine and drying over
sodium sulfate, and concentrated in vacuo. The residue was
recrystallized from ethyl acetate to give the compound (1-E) (31.6 g,
yield 72%) as colorless crystals. ‘
(4-2) The above compound (1-E) was also synthesized by using
the following alternative method.
(4-2-1) To a solution of the compound (1-D) (68.1 g, 241 mmol) and
potassium carbonate (66.5 g, 482 mmol) in DMF (1200 ml) was added
(S)-3-tetrahydrofuranol p-toluenesulfonate (synthesized from (S)-3-
hydroxytetrahydrofuran and p-toluenesulfonyl chloride) (69.9 g, 289
mmol) under ice-cooling, and the ice bath was removed. The mixture
was stirred at room temperature overnight, and then diluted with ethyl
acetate, washed sequentially with water and brine, dried over sodium
sulfate and concentrated in vacuo to give the compound (1-D-1) (94.7 g,
quantitatively).
(4-2-2) - To a solution of the above compound (94.7 g) in water-
methanol (1:3.3) (365 ml) was added an aqueous solution (55 ml) of
sodium hydroxide (12.5 g, 312 mmol) under ice-cooling, and the
mixture was stirred at the same temperature for 30 minutes.. To the
reaction mixture was added ethyl acetate, and the aqueous layer was
separated and then acidified with 10% hydrochloric acid and extracted
with chloroform. The organic layer was separated and then washed
sequentially with water and brine, dried over sodium sulfate and
concentrated in vacuo to give the compound (1-E) (58.5 g, yield 71%).
(5)  To a solution of the compound (1-E) (41.9 g, 123 mmol), 2-amino-

S5-formylthiazole hydrochloride (30.4 g, 184 mmol) and N,N-
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588 APC| 4[M+H]+ O.NN 1N O0SdO0~N 18 7 n\562 APCI [M+H]+
W@2W0VR78865~ H 0 NJ N 18 8 0 562 APCI [M+H]+ 0~ NYN BCTHRBRIG@3H4H117
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[M+H]+ 0.~ NYN y5 // 10l S-~ 69

dimethylaminopyridine (22.5 g, 184 mmol) in methylene chloride (1270
ml) was added dropwise N-ethyl-N'-(3-dimethylaminopropyl)-
carbodiimide (28.6 g, 184 mmol) at room temperature. The mixture was
stirred at the same temperature for 12 hours and concentrated in vacuo.
The residue was purified by silica gel column chromatography (3%

methanol-chloroform) to give the compound (1-F) (33.6 g, yield 61%) as

pale yellow crystals.
MS (m/z) APCI: 450 [M+H]*
EXAMPLE 2
0
go\ g A
Wt . O\
O\IN H /@J\]\ﬂ/m N
N =
¢ /
AT AN
0*>%0 o - 0”70 A O\
| (2-A) —

(1-F)

To a solution of the compound (1-F) (200 mg, 0.44 mmol) and (R)-
2-methylpiperazine (223 mg, 2.65 mmol) in methylene chloride (4 ml)
was added sodium triacetoxyborohydride (112 mg, 0.55 mmol) under
ice-cooling, and the mixture was stirred at room temperature for 24
hours. To the reaction solution was added water, and the organic layer
was sepal;ated, dried over magnesium sulfate and concentrated in vacuo.
The residue was puridied by silica gel column chromatography (NH-
silica gel; 1 to 6% methanol-chloroform) to give the compound (2-A)
(116.7 mg, yield 49%) as colorless crystals.

MS (m/z) APCI: 534 [M+H]*
EXAMPLEs 3 to 10
Corresponding starting compounds were treated in the similar

manner as EXAMPLE 2 to give the following compounds.
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TF F WO 21)1)711)1)7886 PCT/JP2006/314117 78 18 12 O 634 APCI
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EXAMPLE | No Structure MS (m/z)
No.
3 . 534 APCI
< ? [M+H]*
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N H
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S o S \
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4 548 APCI
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18 16 cp 536 APCI ¢! [M+H]+ 0. N, HiO'S NYN OS'O *HN 18 170

522 APCI [M+H]+ O'N HH NYN Ins-s 610 N H WO 21)1)7/1)1)7886
WEDTTIPTR06/314117 79 18 18 0 548 APCI C [M+H]+ psN @CTHP29@314117

576 APCI [M+H]+ 0.N Ns 00 0' 0 t~N 18 20 0 523 APCI 4,. [M+H]+ o.N

HH N -0 S~ S N\-N O- 18 21 536 APCI4!1 [M+H]+ IN N

8 o : 606 APCI
g‘\\ [M-+H]*
0.
NN
Begty
A N/_\N {O
L( Vo)
9 o 576 APCI
g\; [M+H]+
O.
L H
0 0 \f//
ol s
S T\ 0
A N\_(N%
10 o 562 APCI
Q A [M+H]*
0.
' ) RN
)
0 0O S
S N P
7 o) \_JN-<
EXAMPLE 11
@]
g N
O.

To a solution of the compound of EXAMPLE 4 (30 mg, 0.055
mmol) and diisopropylethylamine (21 mg, 0.165 mmol) in chloroform
(1.5 ml) was added methoxyacetyl chloride (9.0 mg, 0.083 mm'ol) under
ice-cooling, and the mixture was stirred at room temperatlire for 24
hours. To the reaction mixture was added an aqueous sodium
bicarbonate solution. The organic layer was separated and
concentrated in vacuo. The residue was purified by LC/MS (Xterra Prep
MS C18 5 pm, 30 x 50 mm; MeOH-10 mM (NH4)2COsaq, 40:60 to 70:30)

to give the above compound (13 mg, yield 43%) as colorless crystals.
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0"0 18 22 550 APCI [M+H]+ 0.N NYN O O 18 23 0 567 APCI [M+H]+
ONHMINO0"0OWO 21)1)711)1)7886 PCT/JP2006/314117 80 18 24

WQBSTATEI ~, [M+H]+ O.NNYN/) 50 S~d"o N 0- 18 25 FEIIPRMEP14117

[M+H]+ 0_N NYN 0 S-(O"' O N~1 18 26 523 APCI [M+H]+ C.. O'N H
NYN 05s0'3.0OH 18 27 0 562 APCI fRI+H]+ I~.

MS (m/z) ESI: 620 [M+H]*
EXAMPLE 12

»

P
NN
S o) S
0*°0 .

(1) An enantiomer ((S)-isomer) of the (1-E) was

synthesized by reacting in the similar manner as EXAMPLE 1-(4) using

compound

the corresponding antipode ((R)-isomer) as an alternative to (S)-3-
hydroxytetrahydrofuranol used in EXAMPLE 1-(4) or a tosylate thereof.
(2) The titled compound was obtained by reacting the above
compound in the similar manner as EXAMPLE 1-(5).
MS (m/z) APCI: 440 [M+H]*
EXAMPLE 13 o

Corresponding starting compounds were reacted in the similar

manner as EXAMPLE 1-(5) to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
13. 1 0 489 APCI
Q 3 [M+H]*
O‘N
' HYN
A 0 54\
00 N
6]
13 2 o 466 APCI
g‘\s [M+H]*
O‘IN H
N
g
0 /O)\( /
O~'§ o S\< /
A o]
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N_ N\/ 18 34 0 597 APCI [M+H]+ o.N NYN 0:4i0O S~r\N N 18 350

W@ APTSIM-+H]+ ONHH ~1.fN QS/OS~b"NOWO  PCT/JP2006/314117
21)1)711)1)7886 PCT/JP2006/314117 82 18 36 560 APCI [M+H]+ I~. N
NYNO A SN \-/N 74
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EXAMPLE 14
g \
A Q)* Q

The compound of EXAMPLE 13-(4) (2.69 g, 4.46 mmol) was

OH -
O

dissolved in formic acid (50 ml). The mixture was stirred at room
5 temperature for 20 hours and concentrated in vacuo. The residue was

chased with toluene and solidified with ethyl acetate-hexane to give the

above compound (2.46 g, quantitatively).

MS (m/z) ESL: 545 [M-H]|-

EXAMPLE 15

Q o
< @*« 2 g

o\\
10

To a suspension of the compound of EXAMPLE 13-(8) (151 myg,
0.234 mmol) in ethyl acetate (3 ml) was added a 4M hydrogen chloride
solution in dioxane (6 ml, 24 mmol) at room temperature. The mixture

was stirred for 16 hours at the same temperature and then diluted with



18 37 O 548 APCI [M+H]+ N NN QQ p S N'- 18 38 J 563 APCI [M+H]+
0O,NON'O 0118390479 APCI d[M+H]+ INYNOSpg~ V'.ON

WEANIPIS619 Corresponding starting compounds were treat®§ Ti#3806/314117
similar manner as EXAMPLE 11 to give the following compounds.
EXAMPLE No Structure MS (m/z) No.729 1 p 592 ESI+/UV [M+H]+ O.N
NYN O N Nom( 0 WO 21)1)711)1)7886 PCT/JP2006/314117 831920
576 ESI+/UV [M+H]+ .V IjryYN OpiO L~ UN~ 19 3 606 ESI+/UV

diethyl ether. The precipitated crystals were collected and dried to give
the above compound (127 mg, yield 93%).

MS (m/z) APCIL: 546 [M+H]*

EXAMPLE 16

O
g‘\\\\ HCI
O.
R
LY T@
.S
0™, =
5 0

N _/—NH2
The compound of EXAMPLE 13-(9) was treated in the similar
manner as EXAMPLE 15 to give the above compound.
MS (m/z) APCIL: 532 [M+H]*
EXAMPLE 17

O
g 3
O.
L0 .
ﬂsm | T@
o N N= OH
0 ° o/

To a solution of the carboxylic acid (1-E) of EXAMPLE 1 (100 mg,
0.295 mmol) and the amine of REFERENCE EXAMPLE 8 (68.5 mg,
0.324 mmol) in THF-N-methylpyrrolidone (1:1) (6 ml) was added 4-(4,6-

1

dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium - chloride
15 (hereinafter called DMT-MM) (90 mg, 0.325 mmol) at room temperature.

The mixture was stirred for 20 hours at the same temperature and

diluted with diisopropyl ether-hexane. The resulting precipitates were

collected and purified by LC/MS (Xterra Prep MS C18 5 um, 30 x 50

mm; MeOH-10 mM (NH4)2COszaq, 70:30) to give the above compound (8
20 mg, yield 6%) as colorless crystals.



[M+H]+ ONNYN OQOS 1940590 ESI+/UV [M+H]+ O'N 0,9 NYN N-
1950590 ESI+/UV [M+H]+ O. ANNNo.s 0196 0620 ESI+/UV

WONOHAPRTEBPNYN O.IQ O ~N* O O 197 0 634 APCI T'1l [M+HTH/QPROGH 14117
~/( N* O O NYN /- ~N~c WO 21)1)711)_} 7886 PCT/JP2006/314117 84
1980576 APCI [M+H]+ O.NH 4SO'S~( O,

MS (m/z) APCI: 533 [M+H]*
EXAMPLE 18
Corresponding starting compounds were treated in the similar

manner as EXAMPLE 2 to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
18 1 0 537 APCI
Q_ & [M+H]*
O‘{\l H
N
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< 0 S
S, 7\
vV o N_ s
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NY OO0 0 1990606 APCI 4,, [M+H]+ O.NANNyYSiO SI~N~b 00
0019 10 0 592 APCI "IN [M+H]+ O.NAN ySO-1"*0 pONN-fUO0

WA 09Y0ETBE6APCI [M+H]+ O.NNYN 0'S (019 12 0 606 APCCHBIM00Pa4117
OHHNIYN N O S~0 OS'ONJIN_19 13592 APCI ~ [M+H]+ INHON
yS0S~~0 010N ‘
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O.IN ’
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o O 8
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v o N .. NJ3>
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0 WO 21)1)711)1)7886 PCT/JP2006/314117 85 19 14 0 606 APCI

[M+H]+ N1 N O.N YO S-(0 IL, HH '0 NvN~ 19 15 592 APCI I-.0 [M+1I]+
W@NOJBE0EsEs- N A0 0d"oN\._)19 16 606 APCI [M+H]+ O RCHIREE@314117
" 0AN~O~ 00"v, 19 17 0 604 APCI [M+H]+ O.N YN o s!~o0 OSb 19 18

590 APCI [M+H]+ O.N HH NYN 5i0 %8 ~-\ O do 1{ N~ 19 19 0 606

APCI 1\ [M+H]+
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0.NHHO0S O N{O"0 O WO 21)1)711)1)7886 PCT/JP2006/314117 86
19 20 O 604 APCI Yd [M+H]+ O.NHNYN Os (0 N OSO 19 21 O 620
WPCTORUBSH]+ O-N NYN Qs ~. 0.d "0 0 19 22 O 626 APCI rRGCTAR2006/314117
[M+H]+ N 0 5~0 p50 NN-S\-O 19 23 rO 602 APCI 1 Il [M+H]+ 10.N
NYN s Os~p 1y ,N~ 0019 24 O 6127AbCI [M+H]+ O.N
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NYN OS ~NN-s\O 19 25 0 641 APCI [M+H]+ O.N IN N iO S~p N -S=o
N WO 21)1)711)1)7886 PCT/JP2006/314117 87 19 26 0 619 APCI 4 ,!
WOWNAPATIRA iS S~ O 19 27 0 630 APCI S ; [M+H]+ 0 A1 O RCSHR248/304117
OND-ry FF O F 19 28 0 602 APCI T,% [M+H]+ OHNYN O~ OO 19
29 0 592 APCI [M+H]+ . 0&YO N ys SON

18 24 o 537 APCI
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N
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C;'00019300605APCI [M+H]+ O.NHHNYN nySOS~(~O ObN

EXAMPLE 20 cO OWN p' ~\p N~-~N The compound of EXAMPLE
WQR8TP)T&¥0 mg, 1.01 mmol) was WO 21)1)711)1)7886 PCT/JP2006/314117

PCT/JP2006/314117 88 dissolved in f(l)éqnc acid (10 ml). The mixture was
stirred at room temperature for 24 hours; concentrated, neutralized with a
saturated aqueous sodium carbonate solution and extracted with
methylene chloride The organic layer was washed sequentially with
water and $ brin%dried ove nagnesium sulfate and confBh%ARE in
vacun. The| residug was pu ified by NH-silica gel column CWESH\]étography
(5% methanol-chlofoform) toOg\;ve the above compound (385 mg, yield
72%) as ajcolorless sqlid. M A PCI 534 [M+H]+ 10 Corresponding
starting corppounds pve o‘ he similar mannef as EXAMPLE 2

) S

to the corrgsponding cmnpounds havingNa terd= Dutoxycarponyl group, anpd
then the resulting starting compounds weré @eated in the similar manner
as the abdye-me#tipned to give the following compoundy.@28AWEILE No
Structure MS (m/z) |No. 20 ]g584 APCI ,,0 [M+H]+ aYN AMi#8l5~n op
N JNH

18 32 0 597 APCI
g‘& [M+H]+

18 33 o 598 APCI
g\\\\ [M+H]*

18- 34 o : 597 APCI
Q\\ [M+H]

18 35 O\ 606 APCI
q O\ [M+H]+




20 2 0534 APCI [M+H]+ O0.N HH I~NYN 4S'o f~NH 20 3 534 APCI ~
[M+H]+ 0.YONnNniOO0'"0ND-NH2 15 *The compound (20-3) was
WQosHIitea78%a dihydrochloride salt. WO 2007/007886 PCT/JP XS08/BIWeB14117

89 EXAMPLE 21 OWN. 0 5~ Z~S -0 0 The compound of EXAMPLE
19-(7) (2.7 g, 4.26 mmol) was dissolve84h methanol (30 ml), and thereto
was added potassium 5 carbonate (600 mg, 4.26 mmol) at room

mperature. The mixture was stirred at room temperature for 4 hours and
concentt&ted, artf thereto was added water. The mixture RS #Xfracted
with ethyl gcetate, and th 0‘\rganic layer was washed sequeﬁ ially with
water and brine, dried oveogpdium sulfate and concentrated in vacuo.
The residue was 1Q purified B bgraphy (1.5 to

10% methanol- ethy

68%) as a
N\N S-- F

colorles
O/ S\\D

sllica gel column chromat
wdtalk) © glj%he;a ove compoun
5 sglid. MS (m/z) ARCK S92[M+H]+ E
O A¥-\N F 15 A solution of the comp(

d (1.7 g, yield
XAMPLE 22 N
pund of

EXAMPLE

548 APCI

3 (803mg, 0.15 mynol),
\

[M-+H]*

18 38 563 APCI

[M-+H]*

18 39 479 APCI

[M-+H]*

EXAMPLE 19

Corresponding starting compounds were treated in the similar

manner as EXAMPLE 11 to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.
19 1 o 592 ESI+/UV _
- [M+H]
o
N
Y
T/
O:'O‘ 0 s /A [
z N M




difluoroacetic acid (0.028 ml, 0.45 mmol) and N-ethyl-N'-(3-

dimethylaminopropyl)carbodiimide hydrochloride (116 mg, 0.60 mmol) in
WQRMIdTBI#H6(3 ml) was stirred at room temperature for 7 hour QHERI®/314117
21)1)711)1)7886 PCT/JP2006/314117 90 reaction mixture was poured
into a saturated aqueous sodium bicarBehate solution and the mixture
was extracted with ethyl acetate. The organic layer was dried over
sodium sulfate, concentrated in vacuo, and the residue was purified by
silica gel 2hromat8graphy (& to 5% 5 methanol-chIoroformﬁt@gwé%@
above compound (85.6 m »ﬁ/ield 93%) as a colorless 4 s (m/z)
APCI: 612[M+H]+ C:orresp@rmlimg compounds' were regcted in the simila

=

manner as | the aboyve- 0 _give the following gompounds.
EXAMPLE |No Structa! (m/z3-No. 22 1 0 620 APC| [M+H1+ O.N1]
NN ILI'i S SNN-Cj O 2220 646AP +H1+ 0.yS.i05=(~-~~|0
O0~NNO 22 30646 APCI [M+H1+ 0.N | Pokg0 0 10 EXAMPLE 23 WD
21)1)711%1)7886 PCT/IP2006/314117 91 606 ESI+/UV
Q [M+H]*
QIN H N
NoRSe
O“S Y O/
A e
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. Q‘A [M+HJ*
o}
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N
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Z N\ _KO
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o
N
' HYN
O’(S) O s 7 /
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N
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0O,NNYN Z~,S'CO50 O NN O The compound of EXAMPLE 3 (80
mg, 0.13 mmol) was dissolved in ethyl formate (3 ml), and the mixture
WO HERSE to reflux for 32 hours. The reaction mixture was B6RGEEHHSLH117

and the residue was 5 purified by silica
8% methanol- chloroform) to give the a

98%) as a colorless solid. MS (m/z) APCI: 562[M+H]+ Corresponding
starting compounds were reacted in the similar 10 manner as the

above-méntioned&d give the fgllowing compounds. EXPMPIARMo
Structure MS (m/z) No. 23 1%0%562 APCI [M+H]+ 0, N N*HI'0 No- N\
2320562 |APCI [M+H]+ . N¥N o~/, 0 11 ‘jo: 0"0 NONJ 23 3 0 562
APCI .. [M+H]+ NINYN =S oklsrg,qo 0"0 VNJ
A\ 0 S<O—H
O ko]
gg_
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el column chromatography (O to
e compound (72.4 m g, yield

O



WO 21)1)711)1)7886 PCT/JP2006/314117 92 23 4 0 562 APCI ~,

[M+H]+ O.N HH . nnNYN '--i'0 S~(Jp O 0 EXAMPLE 24 Corresponding
WY BEMmpounds were treated in the similar manner as EXAFAR2006/314117

1-(5) to give the following compounds. EXAMPLE No Structure MS (m/z)

No. 24 1 0 440 APCI [M+H]+ o~Nu 5?— N /05~F 242 p 456/458

APCI 01\ [M+H]+ O,N Sd O Cl 2430436 APCI [M+H]+ ONN-N S/

~p 24 4 529 APCI [M+H]+ I0~NHH
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NN ~S.iodb O'0o-N WO 21)1)711)1)7886 PCT/JP2006/314117 93 24 5
423 APCI 0 [M+H]+ O'NiH NYS.n1 0i0ONJ do 2460437 APCI 41

WONRMFPOTES6QS i O N - 0 24 7 416 APCI O [M+H]+ N gs o v PEA/2006/314117
450/452 APCI ~[M+H]+ O\N NN O, %ﬁ Cl d 0249417 APCI 0
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co [M+HJ+ TN -113r d '0 WO 21)1)711)1)7886 PCT/JP2006/314117 94

24 11 0 507/509 APCI [l [M+H]+ O.NTIN OSOS/ d0ON Cl 24 12 468
WOPCT/OISH]+ |~ 0.N N50 OS d'0 24 13 447 APCI Co [MEHIR2@6R14117

S 0 ~O N 2414508 APCI 1, t[M+H]t O.N M N dp p-\ 24 150 584

APCI ~"[M+H]+ O.NallYoas, 7 .
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The compound of EXAMPLE (18-12) (640 mg, 1.01 mmol) was



(9]

10

15

d'p p:SN 24 16 0 467 APCI \ [M+H]+ O'N lylyN OS 10 S41 00 =0 WO
21)1)711)1)7886 PCT/JP2006/314117 95 24 17 472 APCI 0 [M+H]+ O.
W@ER0D087886 NYN d0 24 18 0 517 APCI [M+H]+ 0.1 1IN NYNBERI0p4/31g117
' 502 APCI [M+H]+ O.NYN Q.\10 S\~ 24 20 494/496 APCI 0 [M+H]+
c,.'NH 0 S NI O Br24 21 430 APCI 0 fA#+H]+

dissolved in formic acid (10 ml). The mixture was stirred at room
temperature for 24 hours, concentrated, neutralized with-a saturated
aqueous sodium carbonate solution and extracted with methylene

chloride. The organic layer was washed sequentially with water and
brine, dried over magnesium sulfate and concentrated in vacuo. The
residue was purified by NH-silica gel column chromatography (5%
methanol-chloroform) to give the above compound (385 mg, yield 72%)
as a colorless solid.
MS (m/z) APCI: 534 [M+H]*

Corresponding starting compounds were converted in the similar
manner as EXAMPLE 2 to the corresponding compounds having a tert-
butoxycarbonyl group, and then the resulting starting compounds were

treated in the similar manner as the above-mentioned to give the

following compounds.

EXAMPLE | No Structure | MS (m/2)
No.
20 1 0 534 APCI
Q [M+H]*
- 0.
LN
[og g
/
A\s °© S{N/_\
oo L
20 2 o 534 APCI
QA [M+H]*
0.
K
J@)\( )
A.s, ° S{ —
oo r}_JNH
20 3 o 534 APCI
Q [M+H]*
o.[\l 4
N
Y
A Y g
0 0 N/:>—NH2

*The compound (20-3) was isolated as a dihydrochloride salt.



C;. NN OS ~~0db 24 22 0500/502 APCI [M+H]+ ONNN OSO0S
d '0 Br WO 2007/007886 PCT/JP2006/314117 96 24 23 490 APCI 0
WOWNFPOTSRI0. H gs 8 /0 N do 24 24 463 APCI 0 [M+H]+ 0.\PETASHIG/314117

N-N do 24 25503 APCI O [M+H]+ 0.~4S QSONNO d024 260441 .
APCI C1[M+H]+ O.NH 80

EXAMPLE 21

The compound of EXAMPLE 19-(7) (2.7 g, 4.26 mmol) was

dissolved in methanol (30 ml), and thereto was added potassium
5 carbonate (600 mg, 4.26 mmol) at room temperature. The mixture was

stirred at room temperature for 4 hours and concentrated, and thereto

was added water. The mixture was extracted with ethyl acetate, and

the organic layer was washed sequentially with water and brine, dried

over sodium sulfate and concentrated in vacuo. The residue was
10 purified by silica gel column chromatography (1.5 to 10% methanol-

ethyl acetate) to give the above compound (1.7 g, yield 68%) as a

colorless solid.

MS (m/z) APCIL: S92[M+H][*

EXAMPLE 22

0
N

L
o a<J
AO//S\\o O S N/—\N—-g' ]

15
A solution of the compound of EXAMPLE 3 (80 mg, 0.15 mmol),

difluoroacetic acid (0.028 ml, 0.45 mmol) and N-ethyl-N-(3-
dimethylaminopropyl)carbodiimide hydrochloride (116 mg, 0.60 mmol)

in chloroform (3 ml) was stirred at room temperature for 7 hours. The



10

do N 24 27 0 469 APCI [M+H]+ 0.~ ~1(N QS 0 S-J d'p 3 24 28 490
APCI 0 [M+H]+ 0.r NyN QS 0 S-\d'0 0 WO 21)1)711)1)7886
WEDITIP506/314117 97 24 29 0 434 APCI [M+H]+ O.N H NPOBIROI6/B 117
da 24 30 0 473 APCI [M+H]+ ~~/aYN ~~0 st~ 0 N 24 31 0 494 APCI
[M+H]+ O~ /a N~) da 0 24 32 0 474 AP€! [M+H]+ aN do 0 24 33 0 451

. APCI
reaction mixture was poured into a saturated dqueous sodium
bicarbonate solution and the mixture was extracted with ethyl acetate.
The organic layer was dried over sodium sulfate, concentrated in vacuo,
and the residue was purified by silica gel chromatography (0 to 5%
~ methanol-chloroform) to give the above compound (85.6 mg, yield 93%)
as a colorless solid.
MS (m/z) APCI: 6 12[M+H]|*
Corresponding compounds were reacted in the similar manner as

the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
22 1 o) 620 APCI
Q\A [M+H]*
0.
g
N o
A& o s{ _<__/
o N N
. o)
22 2 O\ 646 APCI
g‘\\ [M+HJ
o.,\l '
N\\//N/ 0
A\s 0 s{ — ﬁ
0 0 N N
\_‘ 0
22 3 O\ 646 APCI
Q [M+H]*
o.rl H
N o)
A m \S‘/ / Z
.S? 7\ 0
oo N N—\{:

EXAMPLE 23



[M+NH4]+ H O NY IN d '~ 0 24 34 0 521 APCI S. \ [M+H]+ 0.~ Y- N II sl)
0's WO 2007/007886 PCT/JP2006/314117 98 24 35 0 507 APCI [M+H]+
WQ200T/097886-/))) ~5 ~i O S 24 36 0 443 APCI [M+H]+ O,N NPT O@H4117
37 451 APCI [M+H]+ O,N NYN/> ySO.O S N 0 24 38 465 APCI [M+H]+

NYN/~S20 0 S-N 0 24 39 457 APCI IM+H]+ 110,N N

The compound of EXAMPLE 3 (80 mg, 0.13 mmol) was dissolved
in ethyl formate (3 ml), and the mixture was heated to reflux for 32
hours. The reaction mixture was concentrated and the residue was
S purified by silica gel column chromatography (0 to 8% methanol-
chloroform) to give the above compound (72.4 mg, yield 98%) as a
colorless solid.
MS (m/z) APCI: 562[M+H]*

Corresponding starting compounds were reacted in the similar

- 10 manner as the above-mentioned to give the following compounds.
EXAMPLE | No Structure MS (m/z)
No.

23 1 0 562 APCI
g\\\ [M+H]+
0.
K-
A /©)\( )
s o s H
oo N N\=o
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ISj 0 24 40 0 647 APCI 4 [M+H]+ 0.N ~YN d "o N si- A WO 2007/007886
PCT/JP2006/314117 99 24 41 471 APCI 0 [M+H]+ O.N 1 NYN NI'k 0"0
WQ2047007888 APCI [M+H]+ 0. N S\~ SN NYN 00 24 43 522P&P(3P2006/314117
" [M+NH4]+ 0. HIN O NNO 00 24 44 466 APCI Chiral [M+H]" O.N1 SN N

p 0 EXAMPLE 25 WO 2007/007886 PG#/JP2006/314117

23 4 0 562 APCI
Q_ R [M+H}

N n

Y -N
g
Z\O-.Sm S/ . 0

y

% , N—7

Corresponding starting compounds were treated in the similar

EXAMPLE 24

manner as EXAMPLE 1-(5) to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
24 1 0 440 APCI
: g\ [M+H]*
0]
NN
o m R J
. o s
S
o F
24 2 o 4567458 APCI
'g”lé [M+H]+
0N
‘ HY/N
° o s<¢
| V/ 0 Cl
24 3 o 1436 APCI
~ Q\ | [M+H]
(0]
N._N
S
vV o
24 4 . 529 APCI
Q 3 [M+H]*
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NG N
O-é o s ,
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100 O0T~,1 OHONH2 (25-A) OOHOHH 0~TJ~yOHNN~ SO
0OS/06/05- O/0OV'O (~-0) (25-B) (25-C) O\r (25A)00H N NN o
W%Wﬂ@@ﬂ&ﬁé mss, 0 (25-D) (25-E) (1) To a solution of PCT/JP2006/314117
N-hydroxyphthalimide (142 g, 868 mmol), triphenylphosphine (252.9 g,
964 mmol) and (5)-3- hydroxytetrahydr% ran (70.7 g, 804 mmol) in THE
(2800 ml) was added 5 dropwise diisopropyl azodicarboxylate (195.0 g,

964 mmol) over 1.5 hours under ice-cooling. The mixture was stirred at
room te#peraturé |for 16 h s and concentrated in vﬁcﬁ?ﬁ. ﬁi@lresidue
was dissolved in ethanol (800@ ml), and thereto was add%J’I]il}drazine
monohydrate (43.4 g, 867 ngmol) at room temperature| and the mixture
was heatefl to reflux 10 for 4 hQjursjand stirred at room temperature for
another 4Q hours. To t e I )?t,ure were added|ethanol (500 ml
and a 4N hydrogen chlg ol@ioN1h dioxane (300 r(?l 1200 mmol). The
precipitated crystals er@filtered off. The filtrate was oncentrated, and
the resigye was gecrystallized from ethyl acetate to givedtsie Amenpound
(25-A, 15 monohyirochloriflé} (92.6 g, yield 83%) as colbt&HS crystals
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methanol (70 ml) was added sodium triacetoxyborohydride (7.33 g, 34.6

WO 2007/007886 PCT/JP2006/314117 101 mmol) under ice-cooling. The
WORMUE (s stirred at the same temperature for 20 minutes, RE@WH3@0g&14117

bath was removed. The reaction mixture was stirred at room temperature

for another 3 hours, concentrated in va%fio and then the residue was

dissolved in ethyl 5 acetate, washed sequentially with water and brine,

dried over sodium_sulfate and concentrated. The resulting crude ester
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mmol) at room temperature, and the mixture was stirred at the same

temperature for 1.5 hours. To the reaction mixture was added water, and
WOROMT($% was extracted with ethyl acetate. The organic lay8E€5/W¥3806/314117
~ washed sequentially with water and brine, dried over sodium sulfate and
concentrated. The residue was solidifiéPwith diisopropyl ether to give the
compound (25-D) (690 mg, yield 73%) as a colorless solid. MS (m/z)
APCI: 337 [M+H]+ 10 (5) To a solution of the above compound (107 mg,
0.31 mfb|) anditne compogg (25-A, monohydrochlofif{é$ g, 0.6

mmol) in methanadl-THF (1:1) 8 ml) was added pyridir éNfG. 8 ml, 0.8
mmol), ard the mixture was gtirred at room temperathe for 16 hours and
then heated to reflux for 2 houfs. Fo the reaction mixture was added
water, 15 and the rnixtLge @ exfraute 54 ith ethyl acetate. The organid
layer was|washed seﬁy'. ally With A @‘ citric acid solution, water and
brine, dried over sodivm Sulfate and concentrated. The residue was
purifiedzay| silica gel column chyomatography (0 to 1094 methawmml-
chloroform) to give|the com@gnd (25-E) (76 mg, (E)-igdMer]yield 32%
20 and thg corresponding (Z)eisomer (76 mg, yield 56%) as a colorless
solid each. MS (mfz) APCI; 42§ [I‘{z]+|—lu+ EXAMPLE 26 S'OIN N N 5\
OS OpOH 25 Tola sqj‘utof Ui e\go und of EXAMPLE 1 (958 mg,
2.13 mmal) in meth IS.4 ml) was add¢d sodium bofohydride (160 mg,
WO 21)1)71007886 PCT/JP2006/3141175403 4.26 mmol) under
ice-cooling, and thé mixture was stirred f8r 2 haurs_at the same
temper&ttire. AcEtgne (1 ml) was added and the mixtureagb\fﬁfa
concentrated in vaguo. The shlting residue was purified by silica gel
column chromatogtaphy (3 tool’Q%HmethanoI-chIoroforrn) to give the
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5 above compound (976 mg, yield 100%) as a colorless solid. MS (m/z)
APCI: 452 [M+H]+ EXAMPLE 27 O,N N'N OS O S d o To a solution of
WerReuawigseind of EXAMPLE 24-(12) (150 mg, 0.32 10 mmolP{il/JP2006/314117

methylene chloride (3 ml) was added

0.48 mmol) under

ice-cooling. The mi was stirred

>:%-ﬁhloroperbenzoic acid (110 mg,
e

for 2 hours at the

same temperature and concentrated in vacuo. The resulting residue was

purified by silica g

[ column chromatography (1 ta 8%

hlorgfo

methar?é‘I-F 'm) to give-the above compound (6%’\% ﬁtﬁ 15 38%)
as a colorless soligd. MS (m/%&\PCI: 500 [M+H]+ EXA 28 The
following d,ompounds were synthesized by treating the; compounds of
EXAMPLE 24-(33) in the sipild nfanger as EXAMPLE 2. EXAMPLE No
Structure MS (m/z) Nog2§ 1 H63 ESI+/iN+H]+ 'N N, iN)N oso S ~WO
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OH OSNN Og70~0 EXAMPLE29CO ON iINNOS dOIOHTo a
solution of the compound of EXAMPLE 1 (1.28 g, 2.85 mmol) in THE (30
WOY07/48788ded a 3M solution of methyl magnesium bromide BGH/ERaepgB14117
ether (2 ml, 5.98 mmol) at -78C, and then the.mixture was warmed to 0C
and stirred for 1 hour at the same tempgr%lture. To the reaction mixture

was added a saturated aqueous ammonium chloride solution, and the

mixture was extrac

ed with ethyl acetate. The organic_layer was washed
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washed sequentially with water and brine, dried over sodium sulfate and
concentrated in vacuo. The resulting residue was purified by silica gel

WQ 3NN B¥fomatography (5 to 10% methanol-chloroform) to gi¢a#iR00§j314117

above compound (30 mg, yield 28%) as_a colorless solid. MS (m/z) APCI:
480 [M+H]+ EXAMPLE 31 0,NOS N O To a solution of the compound
of EXAMPLE 29 (100 mg, 0.21 15 mmol) in methylene chloride (7 ml)

~was added manganese dioxide (1 g) at room temperature. The mixture
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colorless solid. 15 MS (m/z) APCI: 465 [M+H]+ EXAMPLE 33 NVN L~S

,NO's '00 The above compound was obtained as a colorless solid by
WOaAeTihey8tee compound of EXAMPLE 31 in the similar manndiC3¥JP2006/314117
- EXAMPLE 29. 20 MS (m/z) APCI: 480 [M+H]+ EXAMPLE 34 WO

2007/007886 PCT/JP2006/314117 102D 1IN0, 1NHNN ILIOS

O~S~0 OH To a solution of the compound of EXAMPLE 29 (100 mg, 0.21
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To a solution of the compound of EXAMPLE 24-(14) (1.06 g, 2.09 is

mmol) in ethanol (30 ml) was added a 2N aqueous sodium hydroxide
W@éﬂﬁﬂ@W(‘EGOQ ml, 4.18 mmol) under ice-cooling. The mixture WeEJBP6F14117

at room temperature for 5 hours, acidified with 2N hydrochloric acid and

extracted with methylene chloride. The oanic layer was washed

sequentially with water and brine, dried over magnesium 20 sulfate and

concentrated in vacuo. The resulting residue was solidified with diethyl

ether to give the compound (920 mg, yield 92%) as a colorless solid. WO

2007/Q07886 PCT/J a06/314117 108 MS (m/z) ESI: 478 [M-H]

EXANIPLE 36 NN OE; O S OH To a solution of the compound of

EXAMIPLE 24-(14) (18®%ng, 0.20 5 mmol) in THS (4 ml) was added

lithium borohydride (1275; mg, 0.79 mmol) under ice-cooling, and then the

mixture was stirred at room temperature for 24 hours. To the reaction

mixture wag added methanol (4 ml) anq_loxallc acid (100 mg), and a'

mixture wag stlged at room temperatute foranother 24 hours, and er

wgs @ elfyl acetate. 10 The n|c ayer_\ALas_aeparq;e Y\)
mertally With a saturated agreets sédium carbonate se , water
W brine %l;led over magﬁ?s/lthm sulfate and concentra?? d  uacuo. The

residue V\(/as purified by silica gel colGHh chromatography (1 to 796°°C

methanol- chloroform) to give the above compound (27.6 mg, yield 30%)
as a 15 colorless solid. MS (m/z) APCI: A6® [M+H]+ Eﬁ PLE 37 O1LN
S N-00. NN o To a solution of the compopndeidr XAMPIE 35 (200 mg,

0.42 20 mmol), dimethyl@mine hydrochloodez(loz mg, 1‘?54mmol) and 1
WO 21)1)711)1)78 31413 +—
—"q & 0 )
3 s
70 v/“o

(25-D)

(25-E)

(1) To a solution of N-hydroxyphthalimide (142 g, 868 mmol),
triphenylphosphine (252.9 g, 964 mmol) and (S)-3-
hydroxytetrahydrofuran (70.7 g, 804 mmol) in THF (2800 ml) was added
dropwise diisopropyl azodicarboxylate (195.0 g, 964 mmol) over 1.5
hours under ice-cooling. The mixture was stirred at room temperature
for 16 hours and concentrated in vacuo. The residue was dissolved in
ethanol (800 ml), and thereto was added hydrazine monohydrate (43.4 g,
867 mmolj at room temperature, and the mixture was heated to reflux
for 4 hours and stirred at room temperature for another 40 hours. To
the reaction mixture were added ethanol (500 ml) and a 4N hydrogen
chloride solution in dioxane (300 ml, 1200 mmol). The precipitated
crystals were filtered off. The filtrate was concentrated, and the residue
was recrystallized from ethyl acetate to give the compound (25-A,
monohydrochloride) (92.6 g, yield 83%) as colorless crystals.

MS (m/z) APCI: 104 [M+H]*

(2) To a solution of the compound (1-C) (3.7 g, 13.8 mmol) in
methanol (70 ml) was added sodium triacetoxyborohydride (7.33 g, 34.6
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109 hydroxybenzotriazole (169 mg, 1.25 mmol) in methylene chloride (6

ml) was added dropwise N-ethyl-N'-(3-diethylaminopropyl)carbodiimide
WQREEZOHRSA.25 mmol) at room temperature. The mixture wasP§iRFERME/314117

the same temperature for 24 hours, diluted with methylene chloride, 5

washed sequentially with a saturated aqueous sodium carbonate

solution, water and brine, dried over m sium sulfate and concentrated

in vacuo. The residue was purified by NH-silica gel column

chromatography (5% methanol-chloroform) to give the above compound

mEiA)mairyitid 1108%basia£olorebs salidxh@rM Sviaz) AREED 0L {MHD+ same
The following compounds were synthesized by reacting the
te&B‘lP&BBHH%J%ﬁaﬁmg%ﬂﬂEﬁﬁad%}Wﬂqeﬂ%ﬁni’rﬁ? nRteraasheemeved. The

réBeeiinned ENAMRBLE @ﬂﬁgacgir?%%(@ﬁ%o@fh@ré 393 ek 3 hours,
[M+H]+ O.NH~/N~NOs O S N-o0 37 2 0 509 APCI 1\ [M+H]+ O.N

CONAISIE S N-t e LRRg dhrn| thenresiduosves tEwsal@ed in ethyl
a%«%‘gé)%%&ll\ﬂqg%%ﬁgg (%%éﬂ(%%ﬂ%%{ 1:%%1%121 %A;aatérro & lg}?ﬂe?f (t:{wr?e%?% oF ngodium
sulfate and concentrated. The resulting crude ester (4.2 g) was
dissolved in a mixed solvent of methanol (40 ml) and water (10 ml), and
thereto was added a 2N aqueous sodium hydroxide solution (10.4 ml)
under ice-cooling. The mixture was stirred at room temperature for 14
hours, concentrated, acidified with 10% hydrochloric acid and extracted
with ethyl acetate. The organic layer was washed sequentially with
water and brine, dried over sodium sulfate and concentrated. The
residue was recrystallized from ethyl acetate-hexane to give the
compound (25-B) (3.30 g, yipld 93%) as colorless crystals.

MS (m/z) ESI: 255 [M-H]-

(3) A solution of the above compound (1.58 g, 6.15 mmol), 2-
aminothiazole (1.23 g, 12.3 mmol) and N,N-dimethylaminopyridine
(1.13 g, 9.25 mmol) in chloroform (30 ml) was ice-cooled, and thereto
was ‘added N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide
hydrochloride (1.77 g, 9.23 mmol). The reaction mixture was stirred at
room temperature for 20 hours, diluted with ethyl acetate, washed
sequentially with a 10% aqueous citric acid solution, brine, a saturated
aqueous sodium bicarbonate solution and brine, dried over® sodium
sulfate and then concentrated in vacuo. The residue was purified by
silica gel chromatography (0 to 10% methanol-chloroform) to give crude
crystals. The resulting crude crystals were washed with diethyl ether to
give the compoﬁnd (25-C) (1.15 g, yield 55%) as colorless crystals.

MS (m/z) APCI: 339 [M+H]*

(4) To a solution of the above compound (957 mg, 2.83 mmol) in

dimethylsulfoxide (30 ml) were added sequentially triethylamine (3.94
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mmol) in ethanol-THF (1:1) (6 ml) was added 10% Pd/C (60 mg). The
mixture was stirred at room temperature for 12 under hydrogen at normal

W@ rasg09&ddtered through Celite and then the filtrate was 5 cOMCBHRZ & I$117

vacuo to give the above compound (67 mg, yield 100%) as a colorless
solid. MS (m/z) APCI: 445 [M+H]+ EXAMPLE 39 O,NO N Ni 4~S,0
'O 10 To a solution of the compound of EXAMPLE 24-(22) (500 mg, 1.0
mmol) in DMF (15 ml) were added tributyl(2-methyl-I-propenyl)tin (690

, D), dii lethylamine (9. 5. 1), lithi
AR B, Ao A TR HBE A GRSl AcRin & 14.2
r{BEM g0 Aomme! a0 Na et WAL SHERd A AZRCIerdR4same

hours, diluted with ethyl acetate, and thereto was added water and then

tefmaﬁ_gﬁ@téuﬁé. ¥ filtrate WHhe WaaRE Begusitary win aidad water,
aﬁadt@{g‘%ng}@ﬁQrQVWa§°@%%Egate\ﬂ Céﬁ]f%ﬂn aledin Vafﬂ%' Jx%p%hnic layer
co ography

resulting residue was purified by NH-silica gef column chroma
wED ashesicomiontidiéramafio greddheadvdr2Ogompadhdf268 sodium

ield 56% lorl lid. MS (m/z) APCI: 476 [M+H]+ ..
S AT SO 0 s P B oA a1t S Siiomropy!
eth€r Qdi@ivd thE oo aabatiandof % Dynpouneref, 5XAMPLEe39485Mgplorless

0.20 mmol), in acetone-acetonitrile-water (1:1:1) (6 ml) were added N-
SQHgthyimorpholine N-oxide (59 mg, 0.50 mmol) and 10% 5

Mrg?@fﬁggy@gsg[gtg@pslmmﬁl]tetroxide (O_smium (VIII.) Oxide,
MicroencapsulateTM, Wako Pure Chemical Industries, Ltd., 102 mg,
(5)  To a solution of the above compound (107 mg, 0.31 mmol) and
the compound (25-A, monohydrochloride) (89 mg, 0.64 mmol) in
methanol-THF (1:1) (4 ml) was added pyridine (0.068 ml, 0.80 mmol),
and the mixture was stirred at room temperature for 16 hours and then
heated to reflux for 2 hours. To the reaction mixture was added water,
and the mixture was extracted with ethyl acetate. The organic layer
was washed sequentially with a 10% citric acid solution, water and
brine, dried over sodium sulfate and concentrated. The residue was
purified by silica gel column chromatography (0 to 10% methanol-
chloroform) to give the compound (25-E) (76 mg, (E)-isomer, yield 32%)
and the corresponding (Z)-isomer (76 mg, yield 56%) as a colorless solid
each. |
MS (m/z) APCI: 422 [M+H]*
EXAMPLE 26

0]
{1

N
&HYN
e
% b
v o OH

To a solution of the compound of EXAMPLE 1 (958 mg, 2.13

mmol) in methanol (40 ml) was added sodium borohydride (160 mg,
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0.04 mmol). The mixture was stirred at room temperature for 2 days,
diluted with ethyl acetate and filtered through Celite, and then the filtrate
WY THH88Ntrated in vacuo. The residue was purified by silicPCl/¢RA006/314117
- column chromatography (3-10% methanol-chloroform) to give the above
compound (96 mg, yield 94%) as a coldfsss solid. MS (m/ z) APCI: 510
IM+H]* The following compound was synthesized by treating the
corresponding starting compound in the similar manner as the above- 15

4 TOBNHORRS BptIdF k&%ﬁﬁﬂ%%ﬁ&ﬂ SRR b ® S99 EP B! 2-hours
(M+H]+ Io.N2-130ONS: OONOH EXAMPLE 41 WO 2007/007886

aPUTe)P20DG/SIRpETatuze. (iertons j(@ $nb wasvaddedoqnd i myixture
w(é‘sl'ch}éég@tg%%eﬁ*98”9'”6%8@?88 QBB%Q‘BAH’%@{% Wabogd{}‘?f{ééby silica

were e similar manner as to give the

geboyiame Gréddn&tdifd{piiy) EPI: 1% [mekiap) Thdaiodorm) to give the
ompound (72 mg, 0,14 mmol?3 &i Ived in formjc acid (3 ml) at

aﬁ%’ﬁg fé?ﬂb@?é’[ﬂ‘r@(g e ei@é ﬁ%o‘aﬁt ?h%‘%g%%s?esrﬁéér’ature for

M4 ey apcenresptRiedr|The residue was purified by silica gel column
chromatography (0 to 8% methanol-chloroform) to 10 give the compound

E@W?Q@??%g, yield 87%) as a colorless solid. MS (m/z) APCI: 419

[M+H]+ Thedeollowing compound was synthesized by treating the
correspon@g\starting compound in the similar manner as the above-

mentioned: 7
O.

N
N
Q o s\/g
S _
o) P
0

0

To a solution of the compound of EXAMPLE 24-(12) (150 mg, 0.32
mmol) in methylene chloride (3 ml} was added m-chloroperbenzoic acid
(110 mg, 0.48 mmol) under ice-cooling. The mixture was stirred for 2
hours at the same temperature and concentrated in wacuo. The
resulting residue was purified by silica gel column chromatography (1to
8% methanol-chloroform) to give the above compound (61 mg, yield
38%)] as a colorless solid.

MS (m/z) APCI: 500 [M+H]*
EXAMPLE 28
The following compounds were synthesized by treating the

compounds of EXAMPLE 24-(33) in the similar manner as EXAMPLE 2.

EXAMPLE | No Structure MS (m/z)
No.
28 1 o 563 ESI+
| g\ [M+H]*
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EXAMPLE No Structure MS (m/z) No. 411 0405 APCI [M+H]+ N o NH

I~oU 15 EXAMPLE 420 1~1 gNYNI1iO S=(&b 0 HOJ WO
WQl‘)QWQ’ZL%"P)?SSG PCT/JP2006/314117 113 To a solution of theT/JP2006/314117
compound of EXAMPLE 26 (300 mg, 0.66 mmol) in methylene chloride
(10 ml) were added sequentially triethy@fhine (0.28 ml, 1.99 mmol) and
acetic anhydride (0.095 ml, 1.0 mmol) at room temperature. The mixture
was stirred at room 5 temperature for 16 hours, concentrated in vacuo and
then to2Be residod was addeg ethylene glycol (15 ml)| e Bsikture was
heated to [reflux fof 8 hours{diuted with ethyl acetate, |[dMdtHen washeg
sequentially with water and bgine, dried over sodium sylfate and
concentrated in va¢uo. The resulting residue was purified by silica gel 10
column ch'omatoglaphg( 5 rﬁéﬁ’r&nol- thyl acetate) to the above
compound| (166 mg, /o) S a\@ rteés solid. M$ (m/z) APCI: 496
[M+H]+ The following rﬂpounds were synthesized by treating the

COTTESPGEIUTIY Star lng COMpPOUNdS M the similar manngisas i paeMg- 15
mentioned, EXAMRLE No Sglﬁ’\cture MS (m/z) No. 42 10510 APCI C,

[M+H}+
|
N,
Q'sm jo,

% C

EXAMPLE 29
O
g\\\
O.
LA N
o m 2
S\
V/\O OH

To a solution of the compound of EXAMPLE 1 (1.28 g, 2.85 mmol)
in THF (30 ml) was added a 3M solution of methyl magnesium bromide
in diethyl ether (2 ml, 5.98 mmol) at -78°C, and then the mixture was
warmed to 0°C and stirred for 1 hour at the same temperature. To the
reaction fnixture was added a saturated aqueous ammonium chloride
solution, and the mixture was extracted with ethyl acetate. The organic
layer was washed sequentially with water and brine, dried over
magnesium sulfate and concentrated in vacuo. The resulting residue
was purified by silica gel column chromatography (2 to 10% methanol-
chloroform) - to give the above compound (1.03 g, yield 78%) as a
colorless solid.

MS (m/z) APCI: 466 [M+H]*
EXAMPLE 30
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[I0.N NY N ~10S-t0"S O HOJ 4220 510 APCI 4,. [M+H]+ NYN ii.NIOI

S O'S60 04230480APCI [M+H]+ 0.~NS OS OSp 0) WO
WQ2005/p0718%6) 7886 PCT/JP2006/314117 114 42 4 C,0 494 APRCTYIMM0G#117

O.NN O'Sp 04250524 APCI [M+H]+ OONNY NiO S~ OO Oj

EXAMPLE 43 Corresponding starting copfounds were treated in the

similar manner as EXAMPLE 1-(5) to give the following compounds.

EXAMPLE No Structure MS (m/z) No. 43 1 0431 APCI

0O
g\“\
O\
¥
A m G
’/S\\l O S\i aOH
0*™%o =N
H.N

2

To a solution of the compound of EXAMPLE 24-(13) (100 myg,
0.224 mmol) in ethanol-water (1:1) (6 ml) were added sodium carbonate
(40.4 mg, 0.38 mmol) and hydroxylamine hydrochloride (57.6 mg, 0.83
mmol) at room temperature. The reaction mixture was heated to reflux
for 3 hours and extracted with chloroform, and the organic layer was
washed sequentially with water and brine, dried over sodium sulfate
and concentrated in vacuo. The resulting residue was purified by silica
gel column chromatography (5 to 10% methanol-chloroform) to give the
above compound (30 mg, yield 28%) as a colorless solid.

MS (m/z) APCI: 480 [M+H]*
EXAMPLE 31

o
g\
o
| o
. m b
W O S
S\
7‘0 0

To a solution of the compound of EXAMPLE 29 (100 mg, 0.21
mmol) in methylene chloride (7 ml) was added manganese dioxide (1 g)
at room temperature. The mixture was stirred for 12 hours at the same
temperature and filtered through Celite. The filtrate was concentrated
in vacuo, and the resulting residue was purified by silica gel column
chromatography (2 to 5% methanol-chloroform) to give the above

compound (77.6 mg, yield 78%) as a colorless solid.



[M+H]+ O.NON 21a'N. O~ 0432 0525APCI 1[M+H]+ ONNY

il0 S~/ 0,5,0S_ /-N 4330535 APCI c,1\ [M+H1+ 00 NYN niO S~
WQ205H087$861 N-N WO 2007/007886 PCT/JP2006/314117 11BUBIRWOF314117
" APCI C,.0 [M+H]+ 10.N 0 ~O~ pi Os' O S-1H 435463 APCI 0 C,.

[M+H]+ O_N ASOCNJS 6043 6 4749Cl 0 [M+H]+

MS (m/z) APCIL: 464 [M+H]*
EXAMPLE 32

0
g\\\
O\
Ny
N_ _N
Y
Sm S\/Q
0°°%0 o
HN

2

To a solution of the compound of EXAMPLE 24-(13) (100 mg, 0.22
5 mmol) in acetone-water (4:1) (5 ml) were added potassium carbonate (31
mg, 0.22 mmol) and a 30% aqueous hydrogen peroxide solution (0.2 mi)
under ice-cooling, and the mixture was stirred at room temperature for
38 hours. To the reaction mixture was added a 10% aqueous sodium
sulfite solution, and then the mixture was extracted with a mixed
10 solvent of 10% methanol-chloroform. The organic layer was dried over
sodium sulfate and concentrated in vacuo, and the resulting residue
was purified by silica gel column chromatography (10% methanol-
chloroform) to -give the above compound (74 mg, yield 71%) as a
colorless solid.
15 MS (m/z) APCI: 465 [M+H]*
EXAMPLE 33

The above compound was obtained as a colorless solid by reacting
the compourid of EXAMPLE 31 in the similar manner as EXAMPLE 29.
20 MS (m/z) APCI: 480 [M+H]*
EXAMPLE 34
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C,.0,NINYN~o0s~\ crS N437550/552 ESI 0[M-H]-0NN o0 Br 43

8 0504 APCI [M+H]+ 0. INN Q0 S N-4 0- 43 9 474 APCI 0 [M+H]+
W@ZWNYBSS | O S/ N 0 8 N=/ WO 2007/007886 PCT/IP2006PSIRRZp06/36¢117
' 4310504 APCI [M+H]+ O.N'aYN\S~i05~~N Ob0 43110516

APCI [M+H]+ 107

g\
Weas: 3

To a solution of the compound of EXAMPLE 29 (100 mg, 0.21
mmol) and vinyl acetate (0.4 ml, 4.30 mmol) in ethyl acetate (5 ml) was
added Lipase PS (manufactured by Amano Pharmaceutical Co., Ltd.)
(1.0 g) at room temperature, and the mixture was stirred at the same
temperature for 3 days. The reacti.on mixture was filtered through
Celite and the filtrate was concentrated in vacuo. The resulting residue
was purified by silica gel column chromatography (O to 5% methanol-
ethyl acetate) to give the above compound (36.5 mg, yield 37%) as a

colorless solid. o
MS (m/z) APCI: 466 [M+H]*
EXAMPLE 35

g\
@”a

To a solution of the compound of EXAMPLE 24-(14) (1.06 g, 2.09
mmol) in ethanol (30 ml) was added a 2N aqueous sodium hydroxide
solution (2.09 ml, 4.18 mmol) under ice-cooling. The mixture was
stirred at room temperature for 5 hours, acidified with 2N hydrochloric
acid and extracted with methylene chloride. The organic layer was
washed sequentially with water and brine, dried over magnesium
sulfate and concentrated in vacuo. The resulting residue was solidified
with diethyl ether to give the compound (920 mg, yield 92%) as a

colorless solid.
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O.NOSI\ aNYN 0'S~N 4312532 APCI ra[M+H]+ OONO "s\ONNO
O 43 13 554 APCI o [M+H]+ O.N4I1/'ONS~0 .00 S 043 14 540 APCI

WEWIRPORS6 | N ILI O5~~0 . 0SS0 43 15 O 491APCI r-, [RETHE200614117

" aYN 0S/ 0N F WO 2007/007886 PCT/JP2006/314117 117 43 16 530
APCI [M+H]+ 0, . 108

MS (m/z) ESL: 478 [M-H]-
EXAMPLE 36

O
g 3
O ~

N
I

H
oYy
0.2 ° 54 on

To a solution of the compound of EXAMPLE 24-(14) (100 mg, 0.20
mmol) in THF (4 ml) was added lithium borohydride (17.2 mg, 0.79
mmol) under ice-cooling, and then the mixture was stirred at room
temperature for 24 hours. To the reaction mixture was added methanol
(4 ml) and oxalic acid (100 mg), and the mixture was stirred at room
temperature for another 24 hours, and thereto was added ethyl acetate.
The organic layer was separated, washed sequentially with a saturated
aqueous sodium carbonate solution, water and brine, dried over
magnesium sulfate and concentrated in wvacuo. The residue was
purified by silica gel column chromatography (1 to 7% methanol-
chloroform) to give the above compound (27.6 mg, yield 30%) as a
colorless splid.

MS (m/z) APCIL: 466 [M+H]*
EXAMPLE 37

0
Q.&\
O.
I *,j\rN
A o

To a solution of the compound of EXAMPLE 35 (200 mg, 0.42
mimmol), dimethylamine hydrochloride (102 mg, 1.25 mmol) and 1-
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\~N 0S/\ 0:sONN 4317571 APCI OV [M+H]+ NH 00N v 43 18
447 APCI 0 [M+H]+ 0.N ySO O N'/N O 043 19 460 APCI Co [M+H]+ N

WoRH@7¥X3 20 0 490 APCI [M+H]+ O, HH N as ~ O 'O FRETHIR2809/813117

450 APCI [M+H]+ O_NHH 1 ~YN/~- 00 WO 21)1)711)1)7886
PCT/JP2006/314117 109

hydroxybenzotriazole (169 mg, 1.25 mmol) in methylené chloride (6 ml)
was added dropwise N-ethyl-N-(3-diethylaminopropyl)carbodiimide
(0.226 ml, 1.25 mmol) at room temperature. The mixture was stirred at
the same temperature for 24 hours, diluted with methylene chloride,
washed sequentially with a saturated aqueous sodium carbonate
solution, water and brine, dried over magnesium sulfate and
concentrated in wvacuo. The residue was purified by NH-silica gel
column chromatography (5% methanol-chloroform) to give the above
compound (212 mg, yield 100%) as a colorless solid.
MS (m/z} APCIL: 507 [M+H]*

The following compounds were synthesized by reacting the

corresponding starting compounds in the similar manner as the above-

mentioned. :
EXAMPLE | No Structure ’ MS (m/z)
No.
37 1 o 493 APCI
Q\é [M+H]*
Oy
| HYN
O°(S) 0 54 H_
A 0
37 2 0 509 APCI
Q.A [M+H]
o\IN y
Ne__N
hg
: \
A o
EXAMPLE 38
o)
N

O\N
I H N
W D
Q O P
08 Nj\'

A
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118 43 22 0 433 APCI [M+H]+ 0.N HYY 60 43 23 467 APCI CQ [M+H]+

ONHnNnni"NYN~ ys O S-N 0- 00 43 24 419 APCI O . [M+H[+ O.N ~ o N-
WQ)@OEM)QM%LE 44000 c,.0=1TTO,NO'NHH\OH N N 0 "0 RCN-F289)¢30GH17

O0S(1-E)O (44-A) ONN1-YYNysliOS_y-OH 00S (44-B) (1) To

a solution of the compound (1-E) (200 mgp0.59 mmol) and 2-(2-

aminothiazol-5-ylsulfanyl)ethanol (104 mg, 0.59 mmol) in THE (4 ml) 5

was added DMT-MM (4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4

methylmorpholinium chloride) (240 mg, 0.87 mmol) at room WO
21)1) P15 pEudipe phthosmmaend of EXAMPLE 24-(36) (66 mg, 0.15

mmol) in ethanol-THF (1:1) (6 ml) was added 10% Pd/C (60 mg). The
mixture was stirred at room temperature for 12 under hydrogen at
normal pressure, ‘ﬁltered through Celite" and then the filtrate was
concentrated in vacuo to give the above compound (67 mg, yield 100%)
as a colorless solid.

MS (m/z) APCI: 445 [M+H]*

EXAMPLE 39

gi?\
Am {{

To a solution of the compound of EXAMPLE 24-(22) (500 mg, 1.0
mmol) in DMF (15 ml) were added tributyl(2-methyl-1-propenyl)tin (690
mg, 2.0 mmol), diisopropylethylamine (0.87 ml, 5.0 mmol), lithium
chloride (296 mg, 7.0 mmol) and tetrakis(triphenylphosphine)palladium
(58 mg, 0.05 mmol) under argon. The mixture was stirred at 120°C for
4 hours, diluted with ethyl acetate, and theretp was added water and
then filtered through Celite. The filtrate was washed sequentially with
water and brine, dried over sodium sulfate and concentrated in vacuo.
The resulting residue was purified by NH-silica gel .column
chromatography (50 to 100% chloroform-hexane) to give the above
compound (268 mg, yield 56%) as a colorless solid.

MS (m/z) APCI: 476 [M+H]*
EXAMPLE 40
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119 temperature. The mixture was stirred at the same temperature for 20
hours, diluted with ethyl acetate, and then washed sequentially with water
W W THM8Sdried over magnesium sulfate and concentrated inPGAGR300bid4117
" residue was purified by NH-silica gel column 5 chromatography (0 to 1%
methanol-chloroform) to give the compééﬁd (44-A) (82 mg, yield 17%) as
a pale yellow solid. MS (m/z) APCI: 819 [M+H]+ (2) To a solution of the
above compound (78 mg, 0.095 mmol) in THF- methanol-water (10:3:3)
(2.6 ml) 9\5 added a 2N aqueous sodium 10 hydroxide solution (0.12 ml,
0.24 mmgl under ice-cooling. The mixture was stirred at the same
temperatgre for 2.5 hours, diluted with ethyl acetate, and then washed
sequentiall Nwitﬁ water and brine, dried over magnesium sulfate and
@incmgﬂj‘ﬁ v‘qét')' . The residue was purified by silica gel
chrgy raphy (86¢o 100% ethyl acetate-hexane) 15 to give the
cémpound (44-B) (3 -gield 66%). MS (m/z) APCI: 498 [M+H]+ A
corresponding starf?ﬁg compound was treated in the similar manner as
the abpyexmggitioned teiviedhedpliswinaicomEXAMERAMGBLIO omg, 0.20
Structure MS (m/z) No. 44 1 512 APC| [M+H)+ S.NNOS~OH O
o)) ENAMSEEoRS G aSiBIro Wley 20bApbreds ml) were added N-

n%?cﬁéﬂ St 7 {28dia sojgien qfhihe campundeifefA\MBhE  10%
44-(1) (100 mg, 0.20 mmol) and carbon tetrabromide (321 mg, 0.97

mierobtedpiiated) wasseaide tripteingipidesphifeszEamg, o¥ihmofpxide,
VAR LIS RV 4185 TRY R HRRRIEM BRI S80S 02 e,

0.04 mmol). The mixture was stirred at room temperature for 2 days,

diluted with ethyl acetate and filtered through Celite, and then the
filtrate was concentrated in vacuo. The residue was purified by silica
gel column chromatography (3-10% methanol-chloroform) to give the
above compound (96 mg, yield 94%) as a colorless solid.
MS (m/z) APCI: 510 [M+H]*

The following compound was synthesized by treating the

corresponding starting compound in the similar manner as the above-

mentioned. .
EXAMPLE | No Structure MS (m/2)
No.
40 1 o 505 APCI
Q [M+H]*
0.
L Ko
Nepue
o0 OH

EXAMPLE 41
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5 concentrated in vacuo. The residue was purified by NH-silica gel
column chromatography (50 to 90% ethyl acetate-hexane) to give the

WQRW/@EWEpound (176 mg, quantitatively). MS (m/z) APCI: 5P4/5382006/314117
. [M+H]+ EXAMPLE 46 0. INNYN/,~SiOS_/-OH 1000 S To a solution

of the compound of EXAMPLE 43-(14) 11800 mg, 3.34 mmol) in
ethanol-THF (1:3) (26 ml) was added a 2N agueous sodium hydroxide
solution (5.0 ml, 10 mmol) under ice-cooling. The mixture was stirred at
the same temperature for 2 hours, concentrated 15 in vacuo, and then the
residug-Quas acidified with 2N hydg%bhloric acid. After diluting with I

acetatey the mixture was washed gequentially with water and brine, O‘ried

over sdthium sulfate-ard-eoncentratéd fh M&C&IO. Fheresidue was ) H

olimefwﬁh ethyl acetatem\e)gggﬂgi 7 "tﬁ% bove compoﬁgﬁ)ﬁ(“\@<NH
;g d 96%) as colorless ofystals. 20 MS (m/z) APCI: 510 | ¥ ©
coftes Q_Q)ding starting compound wag, treated in the similar manner a(s41_B)
the above-mentioned to give the following compound. EXAMPLE No

R A 121
RS e A R i v

trepted aNtRe simdanmssuneron s XAMMEBLER 11(D) (P8 Big, thsacompound
(MRP- was
MS (m/z) APCIL: 519 [M+H]*
(2) The above compound (72 mg, 0.14 mmol) was dissolved in formic
acid (3 ml) at room temperature. The mixture was stirred at the same
temperature for 24 hours and concentrated. The residue was purified
by silica gel column chromatography (0 to 8% methanol-chloroform) to
give the compound (41-B) (50.7 mg, yield 87%) as a colorless solid.
MS (m/z) APCIL: 419 [M+H]J*

The following compound was synthesized by treating the

corresponding starting compound in the similar manner as the above-

mentioned. ‘
EXAMPLE | No Structure MS (m/2)
No. '
41 1 0 405 APCI
g N [M+H]*
o)
NN
AN o) NH
S
08
EXAMPLE 42

0
A
NN
isp)\g \g{o

HO
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dissolved in formic acid (3 ml). The mixture was stirred at room 5
temperature for 24 hours at the same temperature and concentrated in
WQAHT$H¢ residue was dissolved in chloroform, washed seqReRtl8RY06/314117
"~ with a saturated aqueous sodium bicarbonate solution, water and brine,
dried over sodium sulfate and concentrdtkd in vacuo. The residue was
purified by silica gel column chromatography (0 to 5% methanol-ethyl 10
acetate) to give the above compound (180 mg, yield 77%) as a colorless

S0l 45 riEhARS 492N Ki-Coecponion SAER OBMASne, 0.6
were treated In the similar manner-as the above-mentioned to give the
rfothodjingonpetingen &EXAkBicidblo Sifuctor M&dne/z) dduiet? 1k4Rientially

BB By ool T BB ot FRTIRAG (0925 &l 1.0

niN01)O0 EXANMGE d&asrresperding siasting samiroundswengrireatedin room
the similar manner as EXAMPLE 37 t(%k%ve the following compounds.
LERRRIBLETR o SHuéird I fn/ SRS Bt el 1D AR igvangh ien to the

rBSifue was added ethylene glycol (15 ml). The mixture was heated to
reflux for 8 hours, diluted with ethyl acetate, and then washed
sequentially with water and brine, dried over sodium sulfate and
concentrated in vacuo. The resulting residue was purified by silica gel
column chromatography (0 to 5% methanol-ethyl acetate) to the above
compound (166 mg, yield 50%) as a colorless solid.
MS (m/z) APCI: 496 [M+H]*

The following compounds were synthesized by treating the

corresponding starting compounds in the similar manner as the above-

mentioned.
EXAMPLE | No Structure MS (m/2)
No.
42 1 0 510 APCI
Q‘\\ [M-+H]*
o.
Ny
<L NYN
AT
0% ‘ 0
)
42 2 0 510 APCI
g\& [M-+H]*
0.
A
_N
LT
0% 0
\
o}
42 1 . 3 o\ 480 APCI
g"\\ [M+H]+
0.
NG
\‘4
LT
0% c>




0 yS0S~y-NH, d0482 0525 APCI [M+H]+ O.NNY 0 Ins,0OS'00S

-H 41~48 30539 APCI [M+H]+ O.N )1110S o ,-N Cis0O 4840525
WQRPCTONUB8p]+ O.N lly S 0 S~/ NHZ 0"0 S 0 WO 2007/00788&CT/JP2006/314117
" PCT/JP2006/314117 123 48 5539 APCI O [M+H]+ O.ONO SO S04860

553 APCI [M+H]+ NN Nc O N-S; O' $16t EXAMPLE 49 O

42 4 o 494 APCI
g\\ [M-+H]*
O.
N oH
Nea ey
s O S8
(e} O O)_
42 5 5 524 APCI
Q‘A [M+H]*
O"‘N ﬁ .
< )
\ b s{
0% 0
_O\_)
EXAMPLE 43

Corresponding starting compounds were treated in the similar

manner as EXAMPLE 1-(5) to give the following compounds.

EXAMPLE | No Structure MS (m/ z)
No.
43 1 0 431 APCI
Q\\\\ [M+H]*
o
AL m e
INDY
s: N
OO
43 2 ®) 525 APCI
Q_ S [M+H]* -
O.'N ’
N-_N
\r/
Asm s% /
O‘l \\O S \
43 3 0 535 APCI
QA [M+H]*
O.[\l
Hon
A m Ja
N N
00 S‘(\N]N




ION nINj~SONIS,~,OH O To a solution of the compound of

EXAMPLE 24-(10) (248 mg, 0.50 mmol) in DMF (3 ml) were added

WaswakM(iRshenylphosphine)palladium 5 (57 mg, 0.05 mmol) B6&/JP2006/314117

2-mercaptoethanol (98 mg, 1.25 mmo}li
stirred at 120C for 3 hours, diluted wit

sequentially with water and brine, dried over sodium sulfate and

concentrated in vacuo. The residue was purified by

llica gel column

gl]der argon. The mixture was
yl acetate, and then washed

chromé’t’bd)raphy‘*(ESO to 100%-gthyl acetate-hexane) to E?{)Z‘ +(Elihe above
compound (72.1 mg, yield 29%) as a colorless solid. N &) APCI: 4P3
[M+H]+ Alcorresponding starging compound was treated in the similar
manner a$ the abgve-mentiongd t¢igive the following compound.
EXAMPLE No Stricture %o 2@;}}1 )1)7886
PCT/JP2Q06/314117 124 4% 1 520 AFCI + C./II'N A5.10
N~S,~.N, |0 EXAMPLE®56 0 o NN i O5 0 N si- Alcorresponding
startingt@dmpourid was treatedyin the similar manner a§E48¥PLE 1-(5)
to give the above ¢ompoundl 5MS (m/z) APCI: 617 MR
0.
I s
A&O 0 \[le/
o}
43 6 o 474 APCI
g A [M+H]*
OT‘ .y
NN
TN
LYy
0 'O N
43 7 o 550/552 ESI
g\s [M-H]J-
0.
N .
q N
'.S. O 8\2/—§
0 'O N
Br
43 8 o 504 APCI
g\x [M+H]*
0.
N
<L ‘ HYN N
I o s
0] 'O N
0.._
43 9 o 474 APCI
g \ [M+H]*
A O‘.N H
' N
LY
S 0 s N
0% N=/




EXAMPLE 510 O.NN O'SN OH To a solution of the compound of
EXAMPLE 50 (810 mg, 1.31 mmol) in THE (10 ml) was added a 1.0 M
W@éﬂﬁﬂ@ﬁ7§$610 tetrabutylammonium fluoride in THE (3.9 ml, 3.BGRARAY06/314117

under ice- cooling. The mixture was st
hours, diluted with ethyl acetate, was

é@d at room temperature for 3
sequentially with water and

brine, dried over sodium sulfate and concentrated in vacuo. The residue

was _purified by silica gel column chromatography (0 t

8 9% me ]_5

chlorofb?

APCI: 5043
EXAMPLE
compoun(
were addd

microwavs

n) to gRe the abo
3 [M+H]+H
= 52 ro

compound (646 mg, yie
WO 2063407886 PCT/JP2006/314
N NYN ~&[\QS~ 0'SO S To a solug
i of EXAMPLE 26 (296 fingn0.66 mmol) in ¢

od trifluo oﬁ\e r\fﬁm 5 sodium tH
mg, 2.61 mmol). Thegwdixture was sti mrekat 60C ina's

> jrradiation fof 3 hours, dilutedOwith ethyl ad

v

T

tion of the
nloroform (3 ml)
iomethoxide (18
caled tube under
etate, washed

W

sequenrtm
and brine,
residue w

ly withig saturat
dried over sodi

caqueous sodium bicarbg
dsulfate and concentrated
as purified by S|I|ca 40 g

gel column chromatography (ethyl

izl ABfektion, water
iMYEEuo. The

acetate) to give thg 9%). MS (m/z)
APCI: 482 [M+H]+
43 12 532 APCI
g Q [M+H]*
o~‘N y
NNy
o)
Negash il
0° H
43 13 o 554 APCI
g \ [M+H]*
O-n
Iogt g
AN / o
O S
S sﬂo
43 14 540 APCI
Q% M+H]
ONI\l .
N
9
A\ J Q
O S
0
355 e
43 15 0 491 APCI
Q A [MH]




0.N HH 0 s O '.b S\O 15 To a solution of the compound of EXAMPLE 52
(176 mg, 0.365 mmol) in chloroform (5 ml) was added 70%

10% sodium sulfite 20 solution, and the organic layer was separated,

WorREHIV¥¢erbenzoic acid (225 mg, 0.913 mmol) under ice-coMitgPg/314117
the mixture was stirred at the same tem

[Jierature for 1 hour and at room
temperature for another 3 hours. To thié

action mixture was added a

dried over sodium sulfate and concentrated in vacuo. The residue was
purified By |silical§el colum ahromatography (0 to 5%| 530 APCI
methanol-¢hloroforin) to givy'the WO 2007/007886 PCTIMPB606/314117
126 above|compound (148 g, yﬁald 79%). MS (m/z) APCI: 514 [M+H]+
EXAMPLE/54 O O. ‘0 S_/ 5 To a solution of the
compound|of EXAMPL SOdngs /O / mmol) in methanol (2.5 ml)
was added N,N-dimethytirimethylsilyl &/ (459 mg, 3.92 mmol) undel
ice-cooling. The mixture was stirred at the same temperature for 30
minutestand at ropm temperature for another 18 hours,smdagmicentrated
in vacuo. The residue was pur Pred by silica 10 gel CO|ULTBM+H]+
chromatography (O[to 6% met thanol- -chloroform) to give the above
compound|(41.2 mg, yield 88‘%)4 M§ (m/z) APCI: 539 [M+H]+
EXAMPLEB5 0 O.N 1Y @)Y ,L
SOYSY
43 18 o 447 APCI
g 3 [M+H]*
0.
NG
A N0
é‘o N O
43 19 o 460 APCI
g N [M+H]*
0.
Iy
Negael
&0 N
43 20 0 490 APCI
. g A [M+H]*
mﬂ _N
A\ 5 ﬁ
F7—F
F
43 21 o 450 APCI
(o IM+H]
0.
G
Negos
'O'O




0:so N H 15 To a solution of the compound of EXAMPLE 26 (908 mg,

2.01 mmol) and 4-hydroxypiperidine (610 mg, 6.03 mmol) in toluene (60
WOoR§owSfded p4oluenesulfonic acid monohydrate (3.65 g, PO IRHIRAL117
room temperature, and the mixture was heated to reflux for 1 hour using
a Dean-Stark apparatus for azeotropic rekfoval of the resulting 20 water.
After standing to cool, to the reaction mixture was added a saturated
agueous sodium bicarbonate solution, and the mixture was WO
21)1)714%1 78862P’CT/JPZOOD?§;4117 127 extracted wi$8HBEdform.

The organit layer wias dried oyek sodium sulfate and cof¥&Hifated in
vacuo. The residue jwas purified by silica gel column chromatography
(aqueous gmmoniatmethanol-cHlorgform, 1:10:100) to|give the above
compound |(461 mgj yigld 4 : z) APCI: 535 [M+H)+ A
corresponding startin Y nd@a ated in the similar manner as
the above-mentioned to g’:i\(?e the following compound. EXAMPLE No
StructurésMS (mza3 No. 55 1 502 APCI [M+H]J+ 0 QNYNig70apgiN™ O-S]0
NJ EXAMPLE 56 O O.N HH O?\S S 0",00 00O 10 Tp[ss@ltition of th
compound jof EXAMPLE 55 (107 mg, 0.2

N
[

NN
s: 0 Sy o
20
0]

11%

43| 24 419 APCI

g ] [M+H]*
Oy
I N N
AT T
o0

EXAMPLE 44
0 0
g\ 3 o=9é
0 0.
\N N
@Jﬁf > A W v %Q
/
A\ e} 0 S \ -
O,,s,o O“S.- o S _/° N-0O
(1-E) ' (44-A) ©
0
q
O.
I H
& \r/N/
S, o S OH
00
(44-B)

(1) To a solution of the compound (1-E) (200 mg, 0.59 mmol) and 2-(2-
aminothiazol-5-ylsulfanyljethanol (104 mg, 0.59 mmol) in THF (4 ml)
was added DMT-MM (4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-

methylmorpholinium chloride) (240 mg, 0.87 mmol) at room
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mmol) and pyridine (0.081 ml, 1.0 mmol) in chloroform (5 ml) was added
acetic anhydride (0.0284 ml, 0.3 mmol) at room temperature, and the
WO WS stirred at the same temperature for 3 hours. To M (EREfeA14117
" mixture was added a saturated aqueous sodium 15 bicarbonate solution,
and the mixture was extracted with chidrbform. The organic layer was
dried over sodium sulfate, and concentrated in vacuo, and then the
residue was purified by silica gel column chromatography (0 to 10%
té?ﬁcﬁlﬁ'@?ﬁ?g!or?@%ﬁ%ﬁi‘f@ ha aRoue WM X2 WHBROtemperature for 20
PCT/JP2006/314117 128 compound (105 mg, yield 91%). MS (m/z)
harcs; sl iedH+th cothsdpenahagestainy taerpornshess sedsentially with

similar_ manner as the.ahove-menti 0. gl lowyi .
BB et e e A e R FRG e oo
tdONJ]- DA TEHAMPLEYSE O ivtifiedH G5 ~NHd-ssilicauregel thecolumn

om d of EXAMPLE 55 (111 mg, 0.2Q8 I 38%
AR SBRRY (nfP o 2h AT L LA L A€ COmpound
(N@@thng,hyggjgeﬁ% glgaop@é pang{);lgmm_lo ice-cooling, and the

mixture was stirred at room temperature for 3 hours. To the reaction

-M%&mézhé&é}ia@dﬁ sMaFted aqueous sodium bicarbonate solution,
(BOrB%LMIEIAVBE WS SRR el flIRaRY QY STARECOIIOS MR A THE-

ncentrated. The residue was purified by silica gel column
robtbaatdgrentioy (010:208) nibthamal}chiasfeddad 25 ge amigote sodium

}%9@8%{{‘& é(l) St{‘{‘,%’ %eﬁgr%f ?)0.24 mmol) under ice-cooling. The mixture

was stirred at the same temperature for 2.5 hours, diluted with ethyl
acetate, and then washed sequentially with water and brine, dried ovef
magnesium sulfate and concentrated in wvacuo. The residue was
purified by silica gel chromatography (80 to 100% ethyl acetate-hexane)
to give the compound (44-B) (31 mg, yield 66%).
MS (m/z) APCI: 498 [M+H]}*

A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No Structure MS (m/z)
No. ]

44 1 o 512 APCI
g \ [M+H]*

O.[\l H

A Y’fg
S5 N

EXAMPLE 45

o
gm\
N
)
N N
A YY) s
I S_‘/‘/
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MS (m/ z) APCI: 549 [M+H1+ EXAMPLE 58 WO 2007/007886

PCT/JP2006/314117 1290, No,NN11NIl~NNo,~-NZ~1150INO
W2@7#718890 O TO (58-A) (58-8) (1) The compound of EXANIITHRA(GEN4117
~ was treated in the similar manner as EXAMPLE 40 to give the compound

(58-A). MS (m/z) APCI: 477 [M+H]+ 5 (20 0 a solution of the above

compound (477 mg, 1.0 mmol) in acetone (10 ml) was added an agueous

solution of sodium periodate (235 mg, 1.10 mmol) (10 ml) under

ice-cooling. The mixture was stirred at the same temglerature for 2 hours

dilutetPWRtS RIHFIOR RAEL S P THRANAS IS FesaErhE st a (10 me, 0.20
mREYRUISEREIHT SUHile spiviand Qvaterandunengrsy eNermediunm]) was

sulfate and concentrated in vacuo. The resulting residue was purified by

adfird JoipBRAARRPSIRIOG AR (aM8,5% fetiTamerbirgt acéfle) toand the
' 8- ield 909 PGl 44
m%ﬂeng fﬁ%r%ggmgpﬁ %) @&élme;ﬂ@era@d@e MS(M{g) ARGEA421d  then

A corresponding starting compound was
careamtranctie simbarcwoanndites ECANRL BA2S tapgivefide fofjoviNii-silica gel

ompound. EXAMPLE No ctur (m{z),No. 59 0 461 APCI N ~{.
i BTG BB P B0 Ao SbsTAlRTasARg 1o Bive the
alsovepssindbyiand¢atrs nhesimiatagenner as EXAMPLE 31 to give
the foIIowian compound. EXAMPLE No Structure MS (m/z)
MS (m/z) APCIL: 574/576 [M+H]*

EXAMPLE 46

N

» WHYN |
0
As O S{}OH

00

To a solution of the compound of EXAMPLE 43-(14) (1800 mg,
3.34 mmol) in ethanol-THF (1:3) (26 ml) was added a 2N aqueous
sodium hydroxide solution (5.0 ml, 10 mmol) under ice-cooling. The
mixture was stirred at the same temperature for 2 hours, concentrated
in vacuo, and then the residue was acidified with 2N hydrochloric acid.
After diluting with ethyl acetate, the mixture was washed sequentially
with Watef and brine, dried over sodium sulfate and concentrated in
vacuo. The residue was solidified with ethyl acetate-hexane to give the
above compound (1631 mg, yield 96%) as colorless crystals.
MS (m/z) APCI: 510 [M-H]

A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No Structure MS (m/z)
No.




10

No. WO 21)1)711)1)7886 PCT/JP2006/314117 130 60 0 459 APCI

[M+H]* O_NjN N' 00 r EXAMPLE 61 Corresponding starting
WQaMpLitkds were treated in the similar manner as EXAMPLEPQRIRFs 117
~ following compounds. EXAMPLE No Structure MS (m/z) No. 61 1 0529
APCI [M+H]' nn O.~ 110N N~N N 08281 2 0 543 APCI [M+H]* nn
O.NHa"0b~N~rN/ ONN" EXAMPLE 62-damNH NN OONSdoF
5 The compound (1-D). 2-methoxyethanol and the corresponding starting
compoutfti|were réacted in tr%gimilar manner as EXAMP2EESIBGNE the

above compound. MS (m/z) APEI: 428 [M+H]+ 10 Corresponding starting
compound$ were reacted in thg similar manner as the pbove-mentioned
to give the following compounds) “

A Y/i\l/g
dlS\‘ O S ﬂo

EXAMPLE 47

0]
g\s
0.
/@)N\H/H N
T
2 YL,

The compound of EXAMPLE 43-(12) (287 mg, 0.54 mmol) was
dissolved in formic acid (3 ml). The mixture was stirred at room
temperature for 24 hours at the same temperature and concentrated in
vacuo. The residue was dissolved in chloroform, washed sequentially
with a saturated aqueous sodium bicarbonate solution, water and brine,
dried over sodium sulfate and concentrated in vacuo. The residue was
purified by silica gel column chromatography (0 to 5% methanol-ethyl
acetate) to give the above compound (180 mg, yield 77%) as a colorless
solid. |
MS (m/z) APCI: 432 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure - MS (m/z)
No.
47 1 0 497 APCI
(s [M+H]

O.
N
A;@)\" HY/N
/
0 §
o"S‘“o \28 INHz




EXAMPLE No Structure MS (m/z) WO 2007/007886 PCT/JP2006/314117
131 No.62 1 p,t 553 APCI C,0[M+H]+ NN NyS~rO S~ ppF 622
WEIHAPCB{M+Hj+ H (~1O.1t1 Y Sr Sq 62 3 442 ESI+ O ,r [MEHP2@6Q14117
" NYN O9aOF 6240481 APCI [M+H]+ O.N NYN rx 625 462 APCI
[M+Hj* N O. N 62 6 HN-N 450 APCI [M®2H]' O.~S ~r O S~ ~NYN

47 2 ) 511 APCI
g R [M+H]*
o~|N ]
N_N
Y
A s 0 s¢ H
O., \‘O S f \
EXAMPLE 48

Corresponding starting compounds were treated in the similar

manner as EXAMPLE 37 to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
48 1 0 511 APCI
Q 3 MH}
)
NN
A o \sr\/g 2
59 _-NH,
48 2 o 525 APCI
g \ [M+H]*
Oy
LN N
AN 7 A s
0 s
| 357 s )N
48| - 3 o 539 APCI
: Q \ [M+H]*
0.
K
A 0 \s(/\/g A
o5 S_}\—N\
48 4 o 525 APCI
Q 3 [M+H]*
0.
K
\r/
A\s 0 s¢ ﬂNHz
0 0 S 0




O O F WO 2007/007886 PCT/JP2006/314117 132 62 7 472 APCI 0

[M+H]+ OONN-N 41.~0S OpF 62 8465 APCI F-N [M+H]* NN'~ O.N
WOR407/007880N Qsl i 0 S/ Sj F 62 9 505 APCI f~ [M+H]+ N N NPEI/HR¥Qq/314117
" ySJi0S~p"pF 6210464 APCI rN- [M+H]+ ( N\NNYNO'SIiOS~ F

62 11 0 558 APCI 0 [M+H]+ 90 ~jNd243S~ ObF

48 5 5 539 APCI
Q\\ [M+H]*
0.
G
- H
Asm 19 P
00 8 o)
48 6 5 553 APCI
A [M+H]*
0.
| H N
@ \
A\S O \S( / —/_<N‘_
00 S o)
EXAMPLE 49

0
:
0.
N H
eaty
B
AS (@) N/ S/\/OH
)

0

To a solution of the compound of EXAMPLE 24-(10) (248 mg, 0.50

mmol) in DMF (3 ml) were added tetrakis(triphenylphosphine)palladium

5 (57 mg, 0.05 mmol) and 2-mercaptoethanol (98 mg, 1.25 mmol) under

argoﬁ. The mixture was stirred at 120°C for 3 hours, dilutéd with ethyl

acetate, and then washed sequentially with water and brine, dried over

sodium sﬁlfate and concentrated in vacuo. The residue was purified by

silica gel column chromatography (50 to 100% ethyl acetate-hexane) to

10 - give the above compound (72.1 mg, yield 29%) as a colorless solid.

MS (m/z) APCI: 493 [M+H]*

A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No Structure MS (m/z)
No.




62 12 476 APCI C[M+H]+ N10.NH NrN ) S-'S 0'p F WO 2007/007886
PCT/JP20061314117 133 62 13 467 APCI sN [M+H]+ s O,N N YN ynnS
WQ QGOOFSED F 62 14 O 467 APCI ~[j [M+II]* 0.1 HH nn,N ZRCBIPRIE/314117
" O'ppF EXAMPLE63N, HOLNpN nl0'1011 glOZL~0 00S 00

(1-D) (63-A) NN\ O,N O'N 124

49 1 520 APCI

[M+H]*
A\ /©)\’r \[le/\/N

//O

EXAMPLE 50

s
ﬂm Q

)T

A corresponding starting compound was treated in the similar
manner as EXAMPLE 1-(5) to give the above compound.
5 MS (m/z) APCIL: 617 [M+H]*
EXAMPLE 51

O
@
/ \

To a solution of the compound of EXAMPLE 50 (810 mg, 1.31
mmol) in THF (10 ml was added a 1.0 M solution of
10 tetrabutylammonium fluoride in THF (3.9 ml, 3.9 mmol) under ice-
cooling. The mixture was stirred at room temperature for 3 hours,
diluted with ethyl acetate, washed sequentially with water and brine,
dried over sodium sulfate and concentrated in vacuo. The residue was
purified by silica gel column chromatography (0 to 8 % methanol-
15 chloroform) to give the above compound (646 mg, yield 98%).
MS (m/z) APCI: 503 [M+H]*
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| pOHYS\1ONom/ ~\S\00 O O (63-B) (63-C) (1) To a solution of the
compound (1-D) (2.5 g, 8.8 mmol) and potassium carbonate (2.44 g, 17.7

WOorMGIYeAsBIMF (50 ml) was added 5 bromoacetonitrile (0.737 PT/A82806/314117

mmol) at room temperature. The mixture was stirred at the same
temperature for 15 hours, diluted with 1&thyl acetate, and then washed
sequentially with water and brine, dried over sodium sulfate and
concentrated in vacuo. The resulting residue was purified by silica gel

colum romatography (40% ethyl acetate- 10 hexane) to give the

E%#[E&ﬁ% 3-A) (2.65 g, yield 93%). WO 2007/007886
PCT/JRP2006/314117 134 MS (m/z) APCI: 340 [M+H)* (2) To a solution
of thelabbve compound (2.8 g, 8.8 rnmol) in methanol-THF (3:1) (20 ml)
was adgled a 2N aqueous sodium hydroxide solution (4.4 ml, 8.8 mmol)
under ic -coﬁlin and the ice bath was 5 removed. The mixture was

tirg t sﬁﬁ%’ temperature for 30 minutes, and extracted with

) nthloi{e‘. The organic layer was washed sequentially with
Quaer and brine, dri€q over magnesium sulfate and concentrated in vacuo
to give the compound (63-B) (2.8 g, quantitatively). 10 (3) A

correspondidd siiing Ceny e pasdaaste T XM PE B (206paid0.66
in the similar manner as EXAMPLE 1- 5)%5, gli_\i/g the compound (63-C).

sl iy e iRse NG I ESeAR HeRepReBrsagsigid ) and

sl FOMRGHIE bR RIS Bigr (1) 63321 69L MBS wrlisSQlYRRd at

in formic acid (9 ml). The mixture was stirred at room
60°C in a sealed tube under microwave irradiation for 3 hours, diluted

with ethyl acetate, washed sequentially with a saturated aqueous
sodium bicarbonate solution, water and brine, dried over sodium
sulfate and concef;trated in vacuo. The residue was purified by silica
gel column chromatography (ethyl acetate) to give the above compound
(281 mg, yield 89%).

MS (m/z) APCI: 482 [M+H]*

EXAMPLE 53 |

.
-
O.lN ’
NN
ﬂmq
5 O S Q
™o

40
\

To a solution of the compound of EXAMPLE 52 (176 mg, 0.365
mmol) in chloroform (5 ml) was added 70% m-chloroperbenzoic acid
(225 mg, 0.913 mmol) under ice-cooling, and the mixture was stirred at
the same temperature for 1 hour and at room temperature for another 3
hours. To the reaction mixture was added a 10% sodium sulfite
solution, and the organic layer was separated, dried over sodium sulfate
and concentrated in vacuo. The residue was purified by silica gel

column chromatography (0 to 5% methanol-chloroform} to give the
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temperature for 24 hours and concentrated in vacuo. The residue was
dissolved in ethyl acetate and thereto was added a 4N hydrogen chloride
WQR0aHNXi8#pin dioxane, and the precipitated crystals were collBERIPRIgGE4117
" acrude amine (308 mg) as a monohydrochloride. (2) To a solution of the
above crude amine (60 mg) and pyridib26(0.046 ml, 0.545 mmol) in
chloroform (1 ml) was added acetic anhydride (0.015 ml, 0.163 mmol) at
room temperature, and the mixture was 25 stirred at the same
tem Emg I% urs and. %fg gncentrated in WO 21)1)711)1)7886
atﬁ’& 475 gL n{'% &Fesulting residue was purified by
MNKsi apq%gogmm[ tography (0 to 10% methanol-chloroform) to
ive the titted compound (50.4 mg, yield 87% in 2 steps). MS (m/z) APCI:
Ei@é"[ﬂ@ﬁ% A corresponding starting compound was treated in the
-similar mgnner as the above-mentioned to give the following compound.
EXAMQE\\ No Structure MS (m/z) No. 64 1 0 495 APCI [M+H]+ O.N |
NYNOS4 F EXAMPLE6504 0o\oTNOH S~Soo0 000000 (1-O)
(65-A) (6%+B) ,Q |s AOF Nt

Ao"s“o 0 SQ J\/

To a solution of the compound of EXAMPLE 45 (50 mg, 0.087
mmol) in methanol (1.5 ml) was added N,N-dimethyltrimethylsilylamine
(459 mg, 3.92 mmol) under ice-cooling. The mixture was stirred at the
same temperature for 30 minutes and at room temperature for another
18 hours, and concentrated in vacuo. The residue was purified by silica
gel column chromatography (0 to 6% methanol-chloroform) to give the
above compound (41.2 mg, yield 88%).

MS (m/z) APCI: 539 [M+H]*

EXAMPLE 55
0
¢
O’{\l y
N
oYY
S o S
0o 0
Q
H

To a solution of the compound of EXAMPLE 26 (908 mg, 2.01
mmol) and 4-hydroxypiperidine (610 mg, 6.03 mmol) in toluene (60 ml)
was added p-toluenesulfonic acid monohydrate (3.65 g, 19.2 mmol) at
room temperature, and the mixture was heated to reflux for 1 hour
using a Dean-Stark apparatus for azeotropic removal of the resulting
water. After standing to cool, to the reaction mixture was added a

saturated aqueous sodium bicarbonate solution, and the mixture was



0 0 (65-c) (1) To a solution of the compound (1-C) (10 g, 37.2 mmol) and

10 cyclopentyloxyamine (8.4 g, 83.0 mmol) in methanol (100 ml) was
WQadeEdEpseinium p-toluenesulfonate (10 mg, 0.04 mmol). ThEEAHRZA86/314117

was stirred at room temperature for 36 hours and concentrated in vacuo.

The residue was purified by silica gel cofafn chromatography (25 to 33%

ethyl acetate-hexane) to give (E)-ester (65-A) (3.05 g, yield 23%) WO

21)1)711)1)7886 PCT/JP2006/314117 136 and the corresponding

eﬁ&)‘@&@éﬁ(ﬁvit?lgcbiﬂ@ﬁb‘ﬁ&%i.as’Plf@'@ﬂgéﬁﬁpﬁﬁy%@cﬁra@)&'ﬁ@&tlgy@r sodium

compound (65-A) was reacted in the similar manner as EXAMPL

sylfate And Hoaesa BEHRbURd vesus). S TS Fasiins | v3Bs purifies) bie silica
s Ing.start
B LR L SR TR,
1M (hD) AP Civet 3BNAbide 1O Croespd iding stgtinigkbrpbinds were
ted in imi I as the above-mentioned to give the
“{%ﬁ@m Zg?(%ﬁ%b%ﬁ%%%iﬂPLE No Structure MS (m/z) No. 65 1 440
APCI AMuditesporl Ay ssdertinglacompéaa d\Rids[Mrddke . bh Nt ¥Pmilar

n rr:an(rql’er as the above-mentioned to give the following compound.

9)]

EXAMPLE | No Structure MS (m/z)
No.
55 502 APCI
< ] [M+H]*
0.
Ny
N
Negae
S O S Ns
0o N
EXAMPLE 56
Q
Q
o~IN 4
LT
Fegae)
0% ‘ . -0
Q
r—
0
10 To a solution of the compound of EXAMPLE 55 (107 mg, 0.2

mmol} and pyridine (0.081 ml, 1.0 mmol) in chloroform (5 ml) was
added acetic anhydride (0.0284 ml, 0.3 mmol] at room temperature,
and the mixture was stirred at the same temperature for 3 hours. To
the reaction mixture was added a saturated aqueous sodium
15 bicarbonate. solution, and the mixture was extracted with chloroform.
The organic layer was dried over sodium sulfate, and concentrated in
vacuo, and then the residue was purified by silica gel column

chromatography (0 to 10% methanol-chloroform) to give the above



0'p F EXAMPLE 66 WO 21)1)711)1)7886 PCT/JP2006/314117 137
HONHSO.NNON /~~HFONN~FNISF\ONO,6 O 100 0 (66-A)
WQ@e8BYPomsey HO I~ HN_~ ONHHONHHNNNS' \ | O N ~PCY/AR20031p117
~ SS 00010 (66 C) (66 0) (1) To a solution of the compound of ‘
EXAMPLE 65-(2) (4.59 g, 9.99 mmol)ll%smethylene chloride (200 ml) was
added dropwise a |.OM solution of boron tribromide in methylene chloride
(50 ml, 50 mmol) 5 over 30 minutes at -78C, and then the mixture was

Co?ﬂggﬁﬁﬁthf@ﬁ% tﬂgﬂgl@i&yg for 2 hours. To the reaction mixture was

added water, and the mixture was warmed to room temperature and then
M8xtrad@dAREH: SHIardMrrhl] The organic layer was washed sequentially

with wate e ated
i Jr g?es%%eg/vas so%(i%ggjm suifaie@ad qepseslaiad fhe similar

vacuo. h a mixture of ethyl

mamtatestseme ety tmaitéothedcbingpnth@6ollpi2ing govie8n).

ENEMBIR) PRS- 3TEINGERLE (2) To a Solution of the abhows gapzpound

N&O00 mg, 1.35 mmpl) in THF-N,N-dimethylacetamide (1:1) (4 ml) were
added potassiun tert- 15 butoyjde (379 mg, 3.38 mmci‘a dFt-butyl
bromoacetate (0.22 ml, 1.4 mmol) under ice-cooling MerHlixture was
stirred at the sam temperat re for 40 minutes, diluted with ethyl acetate,
and then washed equentlally |thr,a saturated aqueolis ammonium
chloride solution, a ovey sodium sulfate and
concentrated 20 in v gm%eﬁd Jurified by silica gel column
chromatography H

5 EXAMPLE 57
0
Q\\\
o
N
{
Nogts
oYY
o’ ‘0

Q
Q
N
To a mixture of the compound of EXAMPLE 55 (111 mg, 0.208
mmol) and a 38% aqueous formalin solution (1 ml) in chloroform (3 ml)
was added sodium triacetoxyborohydride (132 mg, 0.603 mmol) under
10 jce-cooling, and the mixture was stirred at room temperature for 3
hours. To the reaction mixture was added a saturated aqueous sodium
bicarbonate solution, and the organic layer was separated, dried over
magnesium sulfate and concentrated. The residue was purified by
silica gel column chromatography (0 to 20% methanol-chloroform) to
15 | give the above compound (106 mg, yield 93%).
MS (m/z) APCI: 549 [M+H]}*
EXAMPLE 58
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(20 to 50% ethyl acetate-hexane) to give the compound (66-B) (477 mg,
yield 73%). WO 21)1)711)1)7886 PCT/JP2006/314117 138 MS (m/z)
WQRRCHAB88(M+H]+ (3) The above compound (448 mg, 0.927 BIREB2RE314117
- dissolved in formic acid (10 ml) at room temperature. The mixture was
stirred at the same temperature for 70lR&Urs and concentrated in vacuo,
and then 5 the residue was solidified with diisopropyl ether to give the
carboxylic acid (66-C) (359 mg, yield 91%). MS (m/z) ESI: 426 [M-H] (4)
To a solution of the above compoune:(70 mg, 0.164 mmol) and 1-/-
hydrogxibenzotriazole (33.2 mg, 0.246 mmol) in DMF (2 ml) was agd'éd 10
N-ethy&\'-(3-dimethylaminopropyl)cagbodiimide hydrochloride (63 mgy,
0.3 J ndérice-cooling. T i as stirred at th sa@iﬁ“\[‘“\
%m our. Then,gtb 0 Was a 28% aqu%‘us ° N%
arfmonia solution (1 ml), and the mixtyge was Stirred at the same G55
temperature for 30 minutes, diluted with ethyl acetate, washed 15 .
(Hoqn RIS RRANRG, S St AME e S B AL Ebhd?, the similar
nERAERERahANALE, THagoaiabeinedHifithy (scapel column
chromatography (0 to 7% methanol-chloroform) to give the compound

Mse(mygﬁ?@igfwadwjf MS (m/z) APCI: 427 [M+H]+ 20
TR e R (i, AR o
aSéteeterd MSHal) 2vhie. fded44n\ RQL N fVstijrtionNviNsediugnSperiodate
358 Tl Aot (380 1 aaR9eetdbnag 3 1R0 AfurE Was stirred
at the same temperature for 2 hours, diluted with ethyl acetate, and
then washed sequentially with a 1M aqueous sodium sulfite solution,
water and brine, dried over sodium sulfate and concentrated in vacuo.
The resulting residue was purified by silica gel column chromatography
(0 to 5% methanol-ethyl aéetate) to give the compound (58-B) (401 mg,
yield 90%).
MS (m/z) APCIL: 445 [M+H]*
EXAMPLE 59 -

A corresponding Starting compound was treated in the similar

manner as EXAMPLE 29 to give the following compound.

EXAMPLE | No Structure MS (m/2)
No.
59 0 461 APCI
(i [+

0.

N
Negael
..~‘O N

0
OH

EXAMPLE 60
A corresponding starting compound was treated in the similar

manner as EXAMPLE 31 to give the following compound.

EXAMPLE | No Structure MS (m/2)
No.
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[M+H14 OO.N ysliOs~aYNO 'pF EXAMPLE 67 si.o~/s o~ HO,No
O1INO,l LN\O\\O/OH Sg5\000~~00 (1-D) (67-A) (67-B)

WORYTPOFSREO,N /~ N lI~F /~/ N IJF ~\6 \O N ~--\5\ O N ~ GCD[BEp14117

(67-D) (1) The compound (1-D),
(S)-1-(tert-butyldimethylsilyloxy)-2-propad6& and the corresponding
starting. compound were reacted in the similar 5 manner as EXAMPLE
1-(4-1) to give the compound (67-A). MS (m/z) APCI: 473 [M+NH4]+ (2)

The ab@ee|compound was treaigd in the similar manney 489 BXAIMPLE
1-(4-2-2) tg give the compound (67-B). MS (m/z) ESI: 44MWNAIH] 10 (3)
The above|compound was trea&ed in the similar manner as EXAMPLE
1-(5) to give the compound (67-@). MS (m/z) APCI: 542 [M+H]} (4) To a
solution of the above comp

) 0.136 mmol)in THE (3 ml)
was added|a |.OM solution trabut ium fluoride 15 in THE
(0.54 ml, 0{54 mmoj) undéPice-cooling. The mixture was stirred at room

+

temperature for 24-hours, dituted withr ethytacetate, washed WO
Eﬁé‘&‘&ﬁi‘iﬁ%% PCT/JP2006/314117 140

Corresponding starting compounds were treated in the similar

manner as EXAMPLE 2 to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
61 1 o 529 APCI
g& [M+H]*
)
H{N\ o
ZX&O o} N/]VN\/\
o
61 2 5 543 APCI
~ | Q\ [M+H]*
)
LK
A\%O O N/]VN\/\
o
EXAMPLE 62
— /\\O
TR
0 m T
S o) S
5 F

The compound (1-D), 2-methoxyethanol and the corrgéponding
starting compound were reacted in the similar manner as EXAMPLE 1
to give the above compound.

MS (m/z) APCI: 428 [M+H]*
Corresponding starting compounds were reacted in the similar

manner as the above-mentioned to give the following compounds.
| EXAMPLE | No | Structure [ MS (m/2) |




sequentially with water and brine, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by silica gel column
WQRIBTITE8Faphy (0 to 5% methanol-ethyl acetate) to give the REGH#F3oB14117
(67-D) (38 mg, yield 65%). 5 MS (m/z) APCI: 428 [M+H[+ Corresponding
starting compounds were treated in thelsithilar manner as the
above-mentioned to give the following compounds. EXAMPLE No

Structure MS (m/z) No. 67 1 414 APClI HON [M+H]+ ~NOP/ S~0F

i

|

Nor 2 HVO4 O 428 APCI N [M+H]+ YN 0'.O F_nn 0 s+ 67 3 OH 454
APCI [R&H]+ ON HH Nvggg\'g F 67 4 OH 454 APCI m}ﬁfmo.N HH
NYN-iO $4 p50 F 67 5<4 PCI HOM [M+H]+ O.NHMRIN ys O 54
B!
N N
Y
A\s 0 54
oo F
62 2 553 APCI
Q. K [M+H]J
oL
Q.
R
\‘&
/—\\Sm s-4
oo F
62 3 4472 ESI+
~oTY [M+H]
O
IR N
o..gm \Sr {
A F
62 4 o 481 APCI
@; [M+H]*
0.
Ry
\‘4
A Asm s-¢
. c o - °F
62 5 462 APCI
2 [\) [M+H]"‘
WX
0.
N H
NYN
A m §-4
20 F
62 6 450 APCI
. HN-N
3 [M+H}*
0.
N oH
NYN
A\Sm s-4
00 F




0 0 F WO 2007/007886 PCT/JP2006/314117 141 67 6 OH 454 APCI 9
[M+H]+ 0.~jNYNyYS10S d"OF 67 7 OH 453 APCI r [M+H]+ 0. NNN O
WQPGPEBH 468 APCI [M+H]+ O.N aYN Al 05~ "O F 67 9 ®FIA830AFaT4117

[M+H]+ O.NaYN A, oF EXAMPLE 681 O,NO )-F SO O The
compound (66-A) and the correspondiﬂ&ﬁarting compound were reacted
in the similar manner as EXAMPLE 66-(2) to give the 5 above compound.
MS (m/z) APCI: 464iM+H]+ EXAMPLE 69

62 472 APCI
[M+H]*
~o0™o
O.N
N N
A\ Y/\/g
F
62 8 465 APCI -
N [M+H]*
N
N
o
As 0 s\/Z
O‘, :O F
62 9 1505 APCI
s, b
N \N)\
| OT“
Hon
\r/
A\.,s. 0 S*/e
0o F
62 10 4 464 APCI
~ N— [M+H]*
N
[oR
Ly N
A m T
5 O §
. ‘lb V F
62 11 ) 558 APCI
\\o—ﬁ [M+H]*
0.
R
A m 9
'S
0™0
62 12 476 APCI
A N [M+H]*
. )\/
HY
A, m v
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WO 21)1)711)1)7886 PCT/JP2006/314117 142 I\1,00 HO 0, O.N | O'N
~s\1100\ ~\100\=\\1100\ O SS(1-D) 00 OHO (69-A) (69-B) O

" solution of the compound (1-D) (858 mg, 3.03 mmol) in

dimethylacetamide (5 ml) was added p

sium tert-butoxide (374 mg,

W(b23!01\(l)0)7$$6\ 100H ~S\ION5FSODb 00 (69-C) (69-D) MGW&P006/314117

3.33 mmol) under ice-cooling, and thereto was added (75)-iodomethyl 5

(2R,3R)-diphenyl-1,4-dioxaspiro[4.4]Jnonane (W02003095438) (1.40 g,

3.33 meGl).
diluted witl
ammoniun

and conce
column ch

compound

To a soluti

The 8njxture was stirred at room temperatu
1 ethyl acetate,4v dvfished sequentially with a 1i
1 chlorid solutlgn ater and brine, dried ove
ntrated in vacuo. Tﬂenreﬁidue was purified by
romatogtaphy (3 tate-hexane) tg
(69-A) ( ld 49%)./MS (m/z) APCI
on of th abcn‘lséocompound (05 g, 1.83 mm)

EEVETBIght,
d%%+&Hteous

br sodium sulfate
silica gel 10

593 [M+NH4]' (R)
ol) in dioxane (60

mi) wasad
mixture wg
ethyl acetg

sodium su
silica gel ¢

WO 2007/007886 CMPG/ 14497 143

ded 5¥ hydrochioric acid (30 ml) at room tef

fate and|concentragted in vacuo. The residug
blumn chromatographyf(5q% ethyl acetate-h

Eerapee. 15 T
revidiirted with
dried over
was purified by
xane) to give the

s stirred|at th me temperature for 15 hou
te, washed seuentially with water and brine,

EXAMPLE 63

HO.
N
A, @’*"\
'S °
O 0

N\

-

/, \\

(1-D) (63-A)

(63-B)

Lo

(1) To a solution of the compound (1-D) (2.5 g, 8.8 mmol) and

potassium carbonate (2.44 g, 17.7 mmol) in DMF (50 ml) was added

bromoacetonitrile (0.737 ml, 10.6 mmol} at room temperature.

mixture was stirred at the same temperature for 15 hours, diluted with

ethyl acetate, and then washed sequentially with water and brine, dried

over sodium sulfate and concentrated in vacuo. The resulting residue

was purified by silica gel column chromatography (40% ethyl acetate-

hexane) to give the compound (63-A) (2.65 g, yield 93%).

The
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20

25

compound (69-B) (512 mg, yield 74%). MS (m/z) APCI: 380 [M+H]+ (3)
The above compound was reacted in the similar manner as EXAMPLE

WA 272073866 give the compound (69-C). 5 MS (m/z) ESI: 751 POVFHIN200¢14117

(4) The above compound and the corresponding starting compound were

reacted in the similar manner as EXAMPAE 1-(5) to give the compound

(69-D). MS (m/z) APCI: 466 [M+H]+ 10 EXAMPLE 70 moo' HO, I N 0. O,

K} ~5ONN~F& TONN/FIOHNN/F0000O O (66-A) (70-A)

ggg)’zél) The compound S66-A) and the corresponding starting compound
M aeRalin3ne dMhttetlnanner as EXAMPLE 66-(2) to give the

comRgune (ot WP (ML) AGE Sadista(2118° B0 mmol) in

compound (48.5 mg, 0.091 mmol) was dissolved’in a” mixed solvent o
methtenoliflidio48etit £26d fil)3ivEisnakilddte anBiNirequas wstirsed atmoduy droxide

emperature for.4 days, concentrated in vacuo,.and then, the residue was
SOl o o BTt e Seb ISy TG oS ik DR was
reRfieels SPHiMiicaibenatesaltiondwaternaddyine, degthanversadigsr 30
sulfate and concentrated in vacuo. The residue was purified by

migaiiRsafed (ESRAtrARIER Betiaricrr slateridrio ghe MReaRindayisa was

wedddd) EndeWBitl RitMSdmielARGY 480N HiFiP IS eMRLE i esium
WO 21)1)711)1)7886 PCT/JP2006/314117 144 Ho O.NH nINYN YyS

sufisge ertd- concentrated in vacuo to give the compound (63-B) (2.8 g,

quantitatively).

(3) A corresponding starting compound was reacted with the above

compound in the similar manner as EXAMPLE 1-(5) to give the

compound (63-C).

MS (m/z) APCI: 409 [M+H]*

EXAMPLE 64

0
)
!
. O-N

K N
NN
% F

(1) The. compound of EXAMPLE 62-(1) (332 mg, 0.601 mmol) was
dissolved in formic acid (9 ml). The mixture was stirred at room
temperature for 24 hours and concéntrated in vacuo. The residue was
dissolved in ethyl acetate and thereto was added a 4N hydrogen chloride
solution in dioxane, and the precipitated crystals were collected to give
a crude amine (308 mg) as a monohydrochloride.

(2) To a solution of the above crude amine (60 mg) and pyridine
(0.046 ml, 0.545 mmol) in chloroform (1 ml) was added acetic anhydride
(0.015 ml, 0.163 mmol) at room temperature, and the mixture was

stirred at the same temperature for 20 hours and then concentrated in
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The compound (69-D) (84.3 mg, 0.181 mmol) was dissolved in a mixture
of methanol-THF (2:1) (6 ml), and thereto was added sodium borohydride

WQ2803/pA7P%6.89 mmol) under ice-cooling. The mixture was 5 sBtfEdR096SH1117

temperature for 90 minutes, diluted with ethyl acetate, washed
sequentially with water and brine, dried 3%er sodium sulfate and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (0 to 7% methanol-chloroform) to give the above

v&RIPOURE {79191 yield e L NS FaiRhAR Ghy4 68 Mtila %el column

EXAMPLE 72 A corresponding starting compound was treated in the i
chipizatograndyas & xmm RO 2meih exalviblerefpianyivéanh&itolley titled

P o B B N y S s T oorwo

MR 7L A ES6IPETMP)06/314117 145 To a solutjon of the
o LS SEMACE R0 5D BABEERE it

rﬂﬁ?ﬂﬂ@faé%r@hlé%%'ﬁ rgﬁ CiBYE)wTﬁgfﬁ@@ide.

Ev.ﬂ.\,wvag\/’%gddc ;i'i" aretaqgueot OUdTd Al Qe m y
]t,%%‘n the mixture was extracted with chloroform. The ofganic layer wa

washegsdquentially with wager and brine, dried over magrasiam sulfate
and conceptrated ih vacu N% residue was purified byiM¥itid# gel column
chromatography (2 to 10@ethanol-

0.

I A
A LT X
0o

and

-

F

EXAMPLE 65
A\.S\ ° As o Asm
oo oo oo

(1-C) (65-A) (65-B)

Y

Q.
N

LN s
R Rvs

)

(65-C)
(1) To a solution of the compound (1-C) (10 g, 37.2 mfnol) and
cyclopentyloxyamine (8.4 g, 83.0 mmol) in methanol (100 ml) was added
pyridinium p-toluenesulfonate (10 mg, 0.04 mmol). The mixture was
stirred at room temperature for 36 hours and concentrated in vacuo.
The residue was purified by silica gel column chromatography (25 to

33% ethyl acetate-hexane) to give (E}-ester (65-A) (3.05 g, yield 23%)
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chloroform) to give the above compound (54.1 mg, yield 60%). 10 MS

(m/z) APCI: 428 [M+H]+ A corresponding starting compound was treated
WM& WiTA%ar manner as the above-mentioned to give the folRAiIRAF2006/314117
- compound. EXAMPLE No Structure MS (m/z) No. 73 1 OH 428 APCI

[M+HI+ O.NHINSN 0~/ 06 F EXAM¥OLE 74 O HO.: O_N HO,N O,N

[\5\0ILITOO0O0000O0 (74-B) O ONp,NH OHN)F S\OS\O

N 6,6 O O (74-0) (74-D) WO 21)1)711)1)7886 PCT/JP2006/314117 146

' p ( 0 BdnT )
a%/ilvgs-{ g d %)llg% ﬁi%gge (680g %9 3qr)r718g %I??r?#r;n% eér |ceH§é§%§§ solid
eaol.thereto was added (R)-2- bromoproplonlc acid (702 mg, 4.59 mmol)

ndt |ce ath was remo mixture was |rre Lrof m1
Por%chdﬂgog ‘?ﬁ (‘ﬁﬁlﬁ ace(f e and ﬁweﬁ Washed anner as

Eseqmmglly Mﬂzl@}’/mgdvectﬂ@r@ompbum&(@a@nne dried over
magnesium sulfate and concentrated in vacuo. The resulting crude
MS (m/z) ESI: 336 [M-H}-
(3) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (65-C).
MS (m/z) APCIL: 438 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.
65 1 440 APCI
o,I\l ‘
NN
Y
S
S,
o) F
65 2 460 APCI
@ [M+H]*
O.IN
Y
A o \srj/)
S
00 F

EXAMPLE 66
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carboxylic acid (74-A) was used in the next reaction directly. (2) To a
solution of the above crude carboxylic acid in DMF (15 ml) 10 were added
W%é@ﬂ?ém&#ﬁ/ 1-hydroxybenzotriazole (1.25 g, 9.29 mmol) andPCT/JP2006/314117

N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (2.97 g,
15.5 mmol) under ice-cooling, and theymixture was stirred at the same
temperature for 4 hours. Then, thereto was added an aqueous solution of
dimethylamine (50%) (5.0 ml) and the ice bath was removed and the 15
mixture was stirred at roonr temperature for 30 minutes. The reagtion

n@ig was diluted with ethyl acetate and then washed seq)a-‘egﬁlqlly with

water and brine, dried over magne?ﬁu sulfate and concentrated o,

vacug. Thejresidue was prﬂ? «gel column chro@g@x\%ﬁlﬂ%
A(SO hthyl afiejate-hexane e the pound (74- 2048) map F

ystebld 44%). MS (m/z) APCI: 383 [M+ HI+ (3) The above compdund was .

treated in the similar manner as EXAMPLE 1-(4-2-2) to give the

compound (74-C). (4) The above compound and the corresponding

starting compound 25 were reactgd in the similar manner as EXAMPLE

1-(8), Lbjglve the compound (74;P»MS (m/z) APCI: 469 [M+H]+

EXAMRLIE 75 WO 21)1)711)1)7 RCT/IP2006/314117 147 OO,NN 1

Y O FlTosa solution of thg@[ﬁﬁoﬁ%&of EXAMPLE 73 (100 mg,

Alzs ob) afdxre thylami#e. % famol) in dimethylsulfoxide

(3"ml) was added sulfur tnoxwie—pyrldlne complex (186 mg, 1.17 mmol) at

5 room téfiPerature. The mixture was® &titred at the same temperature for
(118 hqwrsa dibitetioritroéttiytacetatsand tbémmmé‘e@@e@)aw Pfhg, 9.99

water and bring, dried o fate and c trated_in
migael]o I B \% gg ﬁ@ﬁz&% IW&ﬁm% é{ raphy (3 1 oM
s&m%ﬁﬁﬂo%ﬂ%?&ﬁt%ﬂ}@fﬁmé tQﬂ'ﬁﬁaﬂB@M%EﬁWé“@@?ﬁﬂﬁ@O mmol)

over 30 minutes at —-78°C, and then the mixture was stirred at the same

temperature for 2 hours. To the reaction mixture was added water, and
the mixture was warmed to room temperature and then extracted with
chloroform. The organic layer was washed sequentially with water and
brine, dried over sodium sulfate and concentrated in vacuo. The

residue was solidified with a mixture of ethyl acetate-hexane (1:1) to

give the comopund (66-A) (2.97 g, yield 81%).

MS (m/z) APCI: 370 [M+H]*

(2) To é solution of the above compound (500 mg, 1.35 mmol) in
THF-N,N-dimethylacetamide (1:1) (4 ml) were added potassium tert-
butoxide (379 mg, 3.38 mmol) and tert-butyl bromoacetate (0.22 ml,
1.49 mmol) under ice-cooling. The mixture was stirred at the same
temperature for 40 minutes, diluted with ethyl acetate, and then
washed sequentially with a saturated aqueous ammonium chloride
solution, water and brine, dried over sodium sulfate and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(20 to 50% ethyl acetate-hexane) to give the compound (66-B) (477 mg,
yield 73%).
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10 yield 28%). MS (m/z) APCI: 426 [M+H]+ A corresponding starting
compound was treated in the similar manner as the above-mentioned to
WQRASHE788Howing compound. EXAMPLE No Structure MS (nRET/NR200&314117
0 466 APCI [M+H]+ NYN O'sb F EXAf/IPLE 76 WO 2007/007886
PCT/JP2006/314117 148 HO,N O O,N égoN ~5t00,'ONOO~illo~
S\S\OO0OO0006'0(~-C) (76-A) (76-B) NA~Ny-)O0O,00x,1NS
n"STOS\IONF OHI'006'0 (76-C) (76-D) (1) To a solution of the
MeMipguARCD) 482 givE-58+*mmol) in THE (15 ml) were added

sequentially potassium tert-butoxide (396 mg, 3.53 mmol) and then

(#3-prdi61aR R (SR USh (A1) D8de? 10 CobhRPS arashdissolved in
ORI QAS 3 RM 2k N SRR FAPIGIAIVES Tohe hAWE ARG S Pired at the

temperature for another 2 hours, and further at 50C for 2 hours. To the
spEaGtdAmPAtREUVEs ardén Tove s dpchieracandratetition ussunixand then

: . ) d< . : d bri '
S E e S BR Thn N B A St
aciddd 6afbiofd/Ae anig, (Yizl) Misused in the next reaction directly. (2)

N‘lr ge(t r%k}%\)/%gfjdfzcglrmi%lic acid and the corresponding starting
(4)  To a solution of the above compound (70 mg, 0.164 mmol) and 1-
hydroxybenzotriazole (33.2 mg, 0.246 mmol) in DMF (2 ml) was added
N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide hydrochloride (63 mg,
0.328 mmol) under ice-cooling. The mixture was stirred at the same
temperature for 1 hour. Then, thereto was added a 28% aqueous
ammonia solution (1 ml), and the mixture was stirred at the same
temperature for 30 minutes, diluted with ethyl acetate, washed
sequentially with water and brine, dried over sodium sulfate and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (0 to 7% methanol-chloroform) to give the compound
(66-D) (24.7 mg, yield 35%).
MS (m/z) APCL: 427 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
66 1 P ) 441 APCI
HN : [M+H]*
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compound were reacted in the similar manner as EXAMPLE 74-(2) to

give the compound (76-B). 15 MS (m/z) APCI: 383 [M+H]+ (3) The above
WQé?ﬁZf@@Jmﬁwas treated in the similar manner as EXAMPLE B{4/3P2§4¢/314117
give the compound (76-C). (4) The above compound was reacted in the
similar manner as EXAMPLE 1-(5) to §i%8 the compound (76-D). 20 MS
(m/z) APCI: 469 [M+H]+ EXAMPLE 77 WO 21)1)711)1)7886
PCT/JP2006/314117 1491 IHONO,N1llr-( 0 I"'ros\0sS 0O OO 00
0"0 (%©) (77-A2 (77-B) 0- 0- O,N OWN OH NS S\ Q 66%/ARED 0 0
(77-C) (77tD) OO,N IH N%'S\0 N_ 00 .(77-E) (1) T8"4B8lution of the
compound (77-A) ([L.77 g,B.6v¥ mmol) obtained from the compound (1-D)
in the method of EXAMPLE 19(4-2- ) in THE (10 ml) was added acetic

acid (0.631 ml, 11.0 mmol e g,/ﬁ cooling, and thereto was added a
1.0M solution of tetra@uté/ oniumL/
o} o F
EXAMPLE 67
Sl ><S
HO\N O/Y IO/Y
| o.
oL O -
AS © A A\
(o)Ne}
(1-D) (67-A) (67-8)

A

SIO/\'/ HO/\/
o*N
|
N.__ 8
A T A Y

(67-C) °° e
(1)  The compound (1-D), (S)-1-(tert-butyldimethylsilyloxy)-2-propanol
and the corresponding starting compound were reacted in the similar
manner as EXAMPLE 1-(4-1) to give the compound (67-A).
MS (m/z).APCI: 473 [M+NH4]* | |
(2) The above compound was tréated in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (67-B).
MS (m/z) ESI: 440 [M-H]J-
(3) The above compound was treated in the similar manner as
EXAMPLE 1-(5) to give the compound (67-C).
MS (m/z) APCI: 542 [M+H]*
(4) Toa solution of the above compound (73.7 mg, 0.136 mmol) in
THF (3 ml) was added a 1.0M solution of tetrabutylammonium fluoride
in THF (0.54 ml, 0.54 mmol) under ice—coolirig. The mixture was stirred

at room temperature for 24 hours, diluted with ethyl acetate, washed



fluoride in THE (11.0 ml, 11.0 mmol), and the mixture was warmed to 50C
and then stirred for 3 hours, diluted with ethyl acetate; washed
WQaTAN838 with water and brine, dried over magnesium sulfBcTakad006/314117
"~ concentrated in vacuo. The residue was purified by silica gel column 10
chromatography (50 to 80% ethyl acetatéhexane) to give the compound
(77-B) (1.21 g, yield 90%). MS (m/z) APCI: 368 [M+H]+ (2) To a solution
of the above compound (1.05 g, 2.86 mmol) in DMF WO 21)1)711)1)7886
SEGLTEARP A LrateP BRIIMINC BINR UKer GMURIZAh L and
mmol) and then methyl iodide (1.60 ml, 25.7 mmol) at rcom temperature,
camc e rated rinwegceirre The4eridoc forejphoilisdilrediliita @hl/icolumn
c%%%tfar}e g%?a\bﬁézw {a?reéi,}ohéc%%ﬁa%g&t_e% :\;/g(le :nggg%cae estnolv%sx%a hgdcompound

Sequentia ater and prine, drie e arn
- (6TnTRNB8teddn [addi® 5ThE residue was purified by silica gel column

chromatography (30%:_ ethy| acetate-hexane) to give the compound
Mﬁi?é}?(gﬁ??ﬂi |%§1%\457ﬁ1+MS (m/z) APCI: 382 [M+H]+ (3) The above
COMPQLSK LD HRACE dé@éﬂ@r%“&@ SSweBeEXAMRIE fr(4t2e?kimilar
to give the compound (77-D). MS (m/z) ESI. 366 [M-H] (4) The above
reempet RS \Wag rhasditiHéanedainginndhasotiRmim compyvangice
ttreanopypouNd (77-EptMEngme/z) APCI: 468 [M+H]+ 15 pMAkREE 78 ONH
NdYN QS0 S o aF (3-Chloro-4-methanesulfonylphenyl)oxoacetic aci

>

ethyl esfrfand tHe correspending starting compound wéreh 88ted in the
similar mahner as EXAMPLE®S to give the above con Al 20 MS
(m/z) APCIt 448/450 [M+H]+ E AI\NF\’Ir_ﬁ_ 79 WO 21)1)7111)1)7886

PCT/JP20Q6/314117 131

os\/g

S
vV o F
67 2 428 APCI
HO\/\/Q]N y [M+H]*
N._N
AN T
S O S
(olaade} E
67 3 oH 454 APCI

. -
O.!\l H
N
AT
O‘l \\O F
’ 67 4 OH 454 APCI

( e
0.y
O)H(HYN
AN 6 5y
00 F
- 428 APCI
HO/\O“ [M-+H]J*

0

67 5

s
o]




0il'O0Bro "0,N OOH/ 5N5Nil~11ls0 (79-A) 60179-B) O,NO 1

OHM/NVN SNNOOO'OF (79-C) (79-D) (1) To a solution of
W%%WsﬁﬁcyclopropylsuIfanylpyrldlne 6.11g (26.6 mmol) in BIStR2800814117
(200 ml) was added dropwise n- butyllithium (2.71M solution in hexane)
(10.2 ml, 27.9 mmol) over 10 5 minuted 4f-78C, and thereto was added
diethyl oxalate (4.33 ml, 31.9 mmol) at the same temperature in one
portion. To the reaction mixture was added a saturated aqueous
ammorfdm chlorfde solution, arhthe mixture was extiatdéd Rih ethyl
acetate. The organijc layer w s separated and then WclsWé'é{l;equentlal
with water|and bring, dried 1 ‘over magnesium sulfate{and concentrate
in vacuo. The residue was pl9r|r{1eq4by silica gel column chromatograph
(14% ethyl acetate; hexan : él above compound (79-A) (2.64 ¢
yield 40%), MS (m Z)AP (2) The abovelcompound and the
corresponding starting compound 15 were reacted in the similar manner
as EXABFHLE 6551) and 2710 gjye the compound (7S+B53MeEm/z)
APCI: 369{[M41]+ 3) The abhoYe compound was reacteMntiie similar
manner as EXAMPLE 1-(4- to give the compound|(79-C)..20 MS
(m/z) ESI: 339 [M-KH] WO 20W/QO7886 PCT/JP2006/314117 152 (4) The
above compound W as reactgd j similar manner as

C

< O<

™o :
67 8 OH 468 APCI
Q [M+H]*
0. .
! gy
A 0 EJZ
S
Oe F
67 9 < OH 468 APCI

[M-+H]*

?
puvy
AJT 6 5y
00 F

EXAMPLE 68
N ;\ |
AL @ Y\)—-F

I, \\

The compound (66-A) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 66-(2) to give the
above compound.

MS (m/z) APCI: 464 [M+H]*
EXAMPLE 69
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EXAMPLE 1-(5) to give the compound (79-D). MS (m/z) APCI: 441
[M+H]+ EXAMPLE$00 1QIQ1 HSSSSSO (80-A)(80-B) ONH I
WWW@&?G\ sosop >-S=0 p-SO0 F 5 (80-0) (80-0) (1) To a BORHRX6f314117

thiophene-2-thiol (23.39 g, 200.4 mmol) in DMF (150 ml) was added
potassium tert-butoxide (24.74 g, 220 qumpl) under ice-cooling, and the
mixture was stirred at the same temperature for 30 minutes and at. room
temperature for another 1 hour. To the above 10 reaction mixture was
added cyclopropyl bromide (17.8 ml, 222 mmol), and the mixture was
stirred at 60C for 30 hours and atf80C for another 5 hours. The reaction
mixture was diluted with et ceygte, washed sequentially with a
saturated aqueous sodium Bicdrpogate solution, water and brine, glried
over sodium sulfate and concenttatgd 15 in vacuo. The residue w
purified by NH-silica gel chromato hy (ethyl acetate) and furth

purified'dy distillation under reduced prgssure to give O,

2-cy Bulfanytthtophene (80- 8.%0,-yield—59%)-as a colorle sl oL
Zéus t100C (19 mmHgYAMS[(mlz) APCI: 157 [M+H]+ 20/4R2) I

abiGve compound and the corregﬁpndmg starting compound We@geacted

in the siffiftar manner as EXAMPLE 14g}to give the above WO (69-B)

21)1)711)1)7886 PCT/JP2006/314117 153 compound (80-B). MS (m/z)
APCI: 257 [M+H]+ (3) The above compound and the corresponding
starting compound o 0

Q N
A\m AQ)\WYJ‘F

(69-C) (69-D)

(1) To a solution of the compound (1-D) (858 mg, 3.03 mmol) in
dimethylacetamide (5 ml) was added potassium tert-butoxide (374 mg,
3.33 mmol) under ice-cooling, and thereto was added (7S)-iodomethyl-
(2R,3R)-diphenyl-1,4-dioxaspiro[4.4jnonane (WO2003095438) (1.40 g,
3.33 mmol). The mixture was stirred at room temperature overnight,
diluted with ethyl acetate, washed sequentially with a 10% aqueous
ammeonium chloride solution, water and brine, dried over sodium sulfate
and concéntrated in vacuo. The residue was purified by silica gel
column chromatography (30% ethyl acetate-hexane) to give the
compound (69-A) (856 mg, yield 49%).

MS (m/z) APCI: 593 [M+NH4]*

(2) To a solution of the above compound (1.05 g, 1.83 mmol) in dioxane
(60 ml) was added 5N hydrochloric acid (30 ml) at room temperature.
The mixture was stirred at the same temperature for 15 hours, diluted
with ethyl acetate, washed sequentially with water and brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by

silica gel column chromatography (50% ethyl acetate-hexane) to give the
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were reacted in the similar manner as EXAMPLE 1-(2) to (4) to give the 5

above compound (80-C). MS (m/z) ESI: 344 [M-H] (4) The above
WQaspoitsdoand the corresponding starting compound were r@&didB2ii06(3a4117
~ similar manner as EXAMPLE 1-(5) to give the above compound (80-D).

10 MS (m/z) APCI: 446 [M+H]+ EXAMRLE 81 C I, 00'V NIN O1 N+ |

O01-05"IO11F 0(81-A)00 1~ OONONHNYNONSH2NO S~

HOSF zF O,/ (81-B) 11 (81-C) (1) (4-Nitrophenyl)oxoacetic acid ethyl

ester and the corresponding starting compounds were reacted in the
CopRRIERThRBrRk EXAmmLBields/éYdo (5) to give the compound (81-A).

m/z) l: +HJ+ (2) To a solution of the above compound (3.0
S AR, 38 e

in~ éthanol (150 ml) was added stannous chloride dihydrate
(3[8.9 g 3Bborenatpat poam denvpesatueacaed the mikikiresiwaiistirregainer as

21)1)711)1)7886 PCT/JP2006/314117 154 temperature for
EW&% %%Féé%%i&ﬂ Vet %v%%%?&%gjé% d thereto was added
Methig pepedt: mmwwrashed sequentially with a saturated

agueous sodium bicarbonate solution, water and brine, dried over

(“4hhabResRRPE6ISRTRRAEBAc RS CaETRsPORGiEgdséarting compound

were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (69-D).
MS (m/z) APCIL: 466 [M+H]*

EXAMPLE 70
N © (/\H
se A
HO. 0. O.
iy H - . \ R . |N H
S o ) S
AT AT AT
do do do
(66-A) (70-A) (70-B)

(1)  The compound (66-A) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 66-(2) to give the
compound (70-A). | t

MS (m/z) APCIL: 534 [M+H]*

(2)  The above compound (48.5 mg, 0.091 mmol) was dissolved in a
mixed solvent of water-trifluoroacetic acid (1:3) (4 ml). The mixture was
stirred at room temperature for 4 days, concentrated in vacuo, and then
the residue was diluted with ethyl acetate, washed sequentially with a
saturated aqueous sodium bicarbonate solution, water and brine, dried
over sodium’ sulfate and concentrated in wvacuo. The residue was
purified by gel-filtration (column: JAIGEL, solvent: chloroform) to give
the compound (70-B) (7 mg, yield 17%).

MS (m/z) APCIL: 450 [M+H]*

EXAMPLE 71
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5 was purified by silica gel chromatography (5% methanol-chloroform) to
give the compound (81-B) 2.47 g, yield 89%). MS (m/z) APCI: 351 [M+H]+
WQ@PQ‘M’W&%ﬁlutlon of the above compound (100 mg, 0.29 mmob&EiEP2006/314117
diisopropylethylamine (0.060 ml, 0.34 mmol) in THE (5 ml) was added 10

p-nitrobenzoyl chloride (58 mg, 0.31 mAff) under ice-cooling, and then
the ice bath was removed and the mixture was stirred at room
temperature overnight. The reaction mixture was concentrated in vacuo
anddhe residue was purified by NH-silica gel chromatography (0 to 3%
meth¥arol-chloroform) to give the compound (81-C) (160 mg, yield 57%).
15 /z) APCI: 500 [M+H]+ Corresponding starting compounds were
treated nmt,tjle similar manner as the above-mentioned to give the

followin Nounds EXAMPLE No Structure MS (m/z) No. 81 1 0 456
A%Cé@e)&g OK ) CNYN ~~i OIN H S4 F 812475 APCI 0 [M+H]+ 0.

i 0 §0 RY\N WO 2007/007886 PCT/JP2006/314117 155 81 3
459 RPCI 0 [M+I-]+ N HO s~ ONYN F 8140 456 APCI ~ [M +H]+

The compound (69-D) (84.3 mg, 0.181 mmol) was dissolved in a
mixture of methanol-THF (2:1) (6 ml), and thereto was added sodium
borohydride (33.8 mg, 0.89 mmol) under ice-cooling. The mixture was
stirred at room temperature for 90 minutes, diluted with ethyl acetate,
washed sequentially with water and brine, dried over sodium sulfate
and concentrated in wvacuo. The residue was purified by silica gel
column chromatography (0 to 7% methanol-chloroform) to give the
above compound (79.8 mg, yield 94%).

MS (m/z) APCI: 468 [M+H]*
EXAMPLE 72 '

A corresponding starting compound was treated in the similar

manner as EXAMPLE 62 and EXAMPLE 64 to give the following

compound.
EXAMPLE | No Structure MS (m/z)
No. ’
72 0 495 APCI
CNJ\ [M+HJ*
|
I .
PR .
\r/
A m s
050 :
EXAMPLE 73
X
O.
I
AN )
O S



NNOS HF815a437 APCl [M+H1+ O.NONYN 00 S-/0~HF 8160
455 APCI "1 [M+H1+ iONNYN Q,so0.Hjo~a S 170492 APCI

WORMFPOTEN N N Y-S, 0N H F 81 8 471 APCI [M+H1* 0,NRGTIR2006314117

© :a’J~.SNOS~? HF EXAMPLE 82 WO 21)1)711)1)7886
PCT/JP2006/314117 156 >>1 110, AN HVONHZz\~~\IlyNISNN
HNIioSCLSiOSHzN.D,Os

To a solution of the compound of EXAMPLE 62—(7 } (100 mg, 0.21
mmol) in methanol (3 ml) was added a 4N solution of hydrogen chloride
in dioxane at room temperature, and the mixture was stirred for 3 days.
To the reaction mixture was added a saturated aqueous sodium

5 carbonate solution, and then the mixture was extracted with chloroform.
The organic layer was washed sequentially with water and brine, dried
over magnesium sulfate and concentrated in vacuo. The residue was
purified by silica gel column chromatography (2 to 10% methanol-
chloroform) to give the above compound (54.1 mg, yield 60%).

10 MS (m/z) APCI: 428 [M+H]*
A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No Structure MS (m/z)
No.
73 1 OH ‘| 428 APCI
- [M+H]+

g/\\

N
Isgge
AS o s
e F

EXAMPLE 74
‘ o]

o) - N

HoJ\ “““ T

: o
HO. N

N Oy |

I o I o .
~ ~
A o}
A s o A o) 8.
7N /,S\\ O (o]
oo oo :
(41-D) 7an (74-B)
o o)
\T/[S_\o“ \N o
l
[oN IN o. N
> S
F
As ° AS o NI
oo Jo
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FQ,0FF (82-A) O O (82-B) (1) The compound (81-B) (1.0 g, 2.9 mmol)
was dissolved in a mixture of acetic acid (5 ml) and concentrated
W elraeni8tc acid (14 ml), and thereto was added dropwise aRdgraoRf314117
- solution (4ml) of sodium 5 nitrite (217 mg, 3.14 mmol) under ice-cooling,
and the mixture was stirred at the samgggmperature for 30 minutes. To
the above reaction mixture were added sequentially copper (1) chloride
dihydrate (243 mg, 1.43 mmol) and a solution of sodium bisulfate (4.45 g,

42.8 mmol) in 5,5M hydrochloric acid (22 ml), and the mixture was stirred
(Iht théfgamojlbﬂmﬁp@f&ﬁﬁecwpmmﬁ idsDird Hen dreicatapllizs THE (40

mifIeYEt J8Ed MBS B WIHEE FEEWN B5aPerRure B S NOWS @ler ice-

poured onto ice and extracted with ethyl acetate. The organic layer was
caflsagwrdrifgpresiumast Hatdeth (RloAcerdaenianiaaie astfve/Qeruag, 4.59

sulfanyl_ghlaride (82-A), which was d inthe I ' '
o e o Gt RS R, A AR SRR & room
teageta2Bdofag ue duswarsmaiiiated|utiorh (@ dyll) atetle Therdixhee washed
was warmed to room temperature and stirred for 1 hour, dilyted with, ethyl
SO A RSB b T SR 0 oy B ST R S BB I AR, over
mBerbeMerNaaNRIIN AdlfaisRnch eencrMtiateg dey@cuatdie-ddursitibecrude
was purified by silica gel chromatography (40 to 60% ethyl
C%F&%Q&ﬁélﬁe&@ﬁyeﬁ&g‘ﬁé"fﬁé b@%éﬂn&@@@t@%@?%é&%@é’in 2
(2§tePshdUs (YAl R A 4 VAT COtRSRANGING SHrting COMAINIES 15 m])
were treated in the similar 25 manner as the above-mentioned to give the

wigitoaittecossupienis a X AR Eokptsmacttmednd: (/23D 9.29 mmol) and
NRTIOLTERG PETIE00BIIAIT 17 Nou 29 86C1 Bk Qie (2,07
15.5 mmol) under ice-cooling, and the mixture was stirred at the same
temperature for 4 hours. Then, thereto was added an aqueous solution
of dimethylamine (50%) (5.0 ml) and the ice bath was removed and the
mixture was stirred at room temperature for 30 minutes. The reaction
mixture was diluted with ethyl acetate, and then washed sequentially
with water and brine, dried over magnesium sulfate and concentrated
in vacuo.  The residue was purified by NH-silica gel column
chromatography (50% ethyl acetate-hexane) to give the compound (74-
B) (594 mg, yield 44%).

MS (m/z) APCI: 383 [M+H]*

(3) The above compound was treated in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (74-C).

(4)  The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (74-D).

MS (m/z) APCI: 469 [M+H]*

EXAMPLE 75



HN;S.0S vOF 822443 APCI ,I[M+H]+ OONNN ~NIS1i0S O-OF
82 3443 APCI CO [M+H1+ IO.NHN SO0SO00F 824457 APCI O
W 200047886 ON NN N.SOy P 0O F 825 455 APCI cO [M+R{1/9Pgneg/314117

"NYN N.If0OS 0l O F 826455 APCI 0 [M+H]+ 0.NNYN'ON:0Sqgd"o
F 147

0O

)ﬁ

O\
| H
oYy
o ) s‘/Z
oh _
-

To a solution of the compound of EXAMPLE 73 (100 mg, 0.23
mmol) and triethylamine (0.326 ml, 2.34 mmol) in dimethylsulfoxide (3
ml) was added sulfur trioxide-pyridine complex (186 mg, 1.17 mmol) at
5 rodm temperature. 'The mixture was stirred at the same temperature
for 18 hours, diluted with ethyl acetate, and then washed sequentially
with water and brine, dried over magnesium sulfate and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(30 to 100% ethyl acetate-hexane) to give the above compound (27.9 mg,
10 yield 28%). |
MS (m/z) APCI: 426 [M+H]*
A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No /| Structure MS (m/2)
No. ' ' V

75 1 o 466 APCI

¢ [M+H]*

O.
R
NSRS,
oo F

EXAMPLE 76



WO 21)1)711)1)7886 PCT/JP2006/314117 158 82 7 471 APCI CO
[M+H]+ O.N THOS\N ~N.O S 6"0 F 82 8 485 APCI 0 [M+H]+ 0.NN
WORVETH3885 0 0' 0 F 82 9 486 APCI 0 [M+H]+ ON [{ N N~ ~ PST/PR005/914117
' F 8210500 APCI [M+H]+ ONIN N:vO0S~, 00F 8211466 APCI 0
[M+H]+ O.NN'N N~"N:S.0 S~ 0'0 F8pgl2 457 APCI 0 [M+H]+

HO\IN o) o\I o] O\I
&Sm A ! A I
00 0o 0o
(1-D) (76-A) (76-B)
\ o
- -
AS 0 A\S o r\}f F
¢ o
(76-C) (76-D)

(1)  To a solution of the compound (1-D) (1.0 g, 3.53 mmol) in THF (15
ml) were added sequentially potassium tert-butoxide (396 mg, 3.53
mmol) and then P-propiolactone (382 mg, 5.30 mmol) under ice-cooling,
5 and the mixture was stirred at the same temperature for 2 hours and at

room temperature for another 2 hours, and further at 50°C for 2 hours.
To the reaction mixture was added 10% hydrochloric acid, and then the
mixture was diluted with ethyl acetate, washed sequentially with water
and brine, dried over magnesium sulfate and concentrated in vacuo.

10 -The resulting crude carboxylic acid (76-A) was used in the next reaction
directly.
(2)  The .above crude carboxylic acid and the corresponding starting
compound were reacted in the similar manner as EXAMPLE 74-(2) to
give the compound (76-B).

15 MS (m/z) APCI: 383 [M+H]*
(3) The above compound was treated in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (76-C).
(4) The above compound was reacted in the similar manner as
EXAMPLE 1-(5) to give the compound (76-D).

20 MS (m/z) APCI: 469 [M+H]*
EXAMPLE 77



0.N ,N 00 F WO 21)1)711)1)7886 PCT/JP2006/314117 159 82 13 459
APCI O [M+H]+ ONNN 0S HO'~N;Sy'y 6"0 F 82 14 473 APCI 0
WONRMFPO7ER6 ~YN 0MN.S” s 0 S~/ O O F 82 15 473 APCI 0 [NPEHI[AP200 6314117
" HH --N HO~~N:S; O S~ 00 F 82 16 487 APCI 0 [M+H]+ ONHNN
~0,iN:S. 0 S~ O F 82 17 484 APCI 0 {MgH]+ H 110.NNYNON, Ib 100
0 F 82 18 0 498 APCI

O\N
| H S
Asm AW
&%

(77-E)
(1] To & solution of the compound (77-A) (1.77 g 3.67 mmol)
obtained from the compound (1-D) in the method of EXAMPLE 1-(4-2-1)
in THF (10 ml) was added acetic acid (0.631 ml, 11.0 mmol) under ice-
5 cooling, and thereto was added a 1.0M solution of tetrabutylammonium
fluoride in THF (11.0 ml, 11.0 mmol), and the mixture was warmed to
50°C and then stirred for 3 hours, diluted with ethyl acetate; washed
sequentially with water and brine, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by silica gel column
10 chromatography (50 to 80% ethyl acetate-hexane) to give the compound
(77-B) (1.21 g, yield 90%).
MS (m/z) APCIL: 368 [M+H]*
(2)  To a solution of the above compound (1.05 g, 2.86 mmol) in DMF
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[M+H]+ O.NHHN ON, Y 0 S~/ 00 F WO 21)1)711)1)7886
PCT/JP2006/314117 160 82 19 498 APCI 4 0 [M+H]+,00.N HNO S
WOSON/Q788¢ 82 20 526 APCI 0 [M+H]+ 0 0.N H N AON; | 0 SCTORRpI@214117
© 21 499 APCI 0 [M+H]+ 4,. O.N HO " NYN 0 'S b F 82 22 499 APCI 0
[M+H]+ H 0.ON'SN'N , 1i0 S~ pp F 83 23 498 APCI

(10 ml) were added silver (I) oxide (2.99 g, 12.7 mmol) and then methyl
iodide (1.60 ml, 25.7 mmol) at room temperature, and the mixture was -
stirred at 40 to 50°C for 24 hours, diluted with ethyl acetate, and then
filtered through Celite and the filtrate was washed sequentially with
water and brine, dried over sodium sulfate and concentrated in vacuo.
The residue was purified by silica gel column chromatography (30%
ethyl acetate-hexane) to give the compound (77-C) (617 mg, yield 57%).
MS (m/z) APCI: 382 [M+H]*

(3) The above compound was reacted in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (77-D).

MS (m/z) ESI: 366 [M-H}

(4) The above compound was reacted in the similar manner as
EXAMPLE 1-(5) to give the compound (77-E).

MS (m/z) APCI: 468 [M+H]*

EXAMPLE 78
¢
0.
IR &
\(/‘ .
Q‘sm s\%
“= F
0 ¢

(3-Cﬁloro—4—methanesulfonylphenyl)oxoacetic acid ethyl ester and
the corresponding starting compound were reacted in the similar
manner as EXAMPLE 65 to give the above compound. |
MS (m/z) APCI: 448/450 [M+H]*

EXAMPLE 79



10

15

20

O [M+H]+ ONIH N5.SNO 0,pF8224512 APCl O [M+H]+ O.NH b
NN S:0500F WO 2007/007886 PCT/JP2006/314117 161 82 25 499
WQPET/007R%6+H]+ c,. 110,N HH S, NYN N. 0 S HO 0'0 F 82 2SHgB2A(B(3]4117
0 [M+H]+ S,.0,N O NYN yN, 0 S~HO0, O 0 F 82 27 506 APCI 0 [M+H]+
C;.0. NHNYN CIN.OS 151 '

2 —— A LJY —

(79-A) o0 (79-B)
0 0
N N
O\lN O\lN H
= OH —— N N
X = =
A\ | = o A\ I P o} \Sr\/g
//S\‘ N IS\ N
00 2 F
(79-C) (79-D)

(1) To a solution of 5-bromo-2-cyclopropylsulfanylpyridine 6.11g
(26.6 mmol) in diethyl ether (200 ml) was added dropwise n-
butyllithium (2.71M solution in hexane) (10.2 ml, 27.9 mmol) over 10
minutes at —78°C, and thereto was added diethyl oxalate (4.33 ml, 31.9
mmol) at the same temperature in one portion. To the reaction mixture
was added a saturated aqueous ammonium chloride solution, and the
mixture was extracted with ethyl acetate. The organic layer was
separated ‘and then washed sequentially with water and brine, dried
over magnesium sulfate and concentrated in vacuo. The residue was
purified By silica gel column chromatography (14% ethyl acetate-
hexane) to give the above compound (79-A) (2.64 g, yield 40%).

MS (m/z) APCI: 252 [M+H]*

(2)  The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 65-(1) and 27 to give
the compound (79-B).

MS (m/z) APCI: 369 [M+H]}*

(3) The above compound was reacted in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (79-C).

MS (m/z) ESI: 339 [M-HJ-
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0 F 82 28 520 APCI 0 [M+H]+ ON HH HH O s ~ ~~ O50 F 82 29 0 584
APCI [M+H]+ 0O'N40'kN'N O S 0", 0F 8230512 APCI 0 [M+H]+

WQNOAHI788® N. 0 S~ 0' 0 F WO 2007/007886 PCT/JP2006/3041/372006/314117

82 31 526 APCI o [M+H]+ ¢,. 100N NN ON,S1i0S0'0F 82 32 555
APCI c0, [M+H]+ .l 10 0-N 1 152

(4) The above compound was reacted in the similar manner as
EXAMPLE 1-(5) to give the compound (79-D).
MS (m/z) APCIL: 441 [M+H]*

EXAMPLE 80
O
. 0
D ——— A0 S A
A A AL~
(80-A) (80-B)
0
3 Q\
- O‘lN ' O\gN H
oH A NN
N
Y T
[>—g=0 $=0 F
O (80-C) ©  (80-D)

(1)  To a solution of thiophene-2-thiol (23.39 g, 200.4 mmol) in DMF
(150 ml) was added potassium tert-butoxide (24.74 g, 220 mmol) under
ice-cooling, and the mixture was stirred at the same temperature for 30
minutes and at room temperature for another 1 hour. To the above
reaction mixture v&;és added cyclopropyl bromide (17.8 ml, 222 mmol},
and the mixture was stirred at 60°C for 30 hours and at 80°C for
another 5. hours. The reaction mixture was diluted with ethyl acetate,
washed sequentially with a saturated aqueous sodium bicarbonate
solution, water and brine, dried over sodium sulfate and concentrated
in vacuo. The residue was purified by NH-silica gel chromatography
(ethyl acetate) and further purified by distillation under reduced
pressure to -give 2-cyclopropylsulfanylthiophene (80-A) (18.5g, yield
59%) as a colorless oil.

bp 70 to 100°C (19 mmHg), MS (m/z) APCL: 157 [M+H]*

(2)  The above compound and the corresponding starting compound

were reacted in the similar manner as EXAMPLE 1-(1) to give the above
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N ON.OSNINIS\Y~ OO0F 8233561 APCIO [M+H]+c,.H iN 110.N

'"NS,\INYN O00F 8234562 APCI 0 [M+H3+ 0.N O, ,0 NYN HN'2
WOagNB0078860 b F 82 35 576 APCI 0 [M+H]+ O.N O N -Y ,0 NY{NI/JP2006/314117
* HSDN.S,i0S4 0'OF 8236 590 APCI [M+H]+ CO O.NO.ON N

~OPN .S 041 00 F WO 21)1)711)1)7886 PCT/JP2006/314117 163 82
37 512 APCI 0 [M+H]+ C.,.

compound (80-B).

MS (m/z) APCIL: 257 [M+H]*

(3)  The -above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(2) to (4) to give vthe
above corﬁpound (80-C).

MS (m/z) ESL: 344 [M-H]

(4) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the above
compound (80-D).

MS (m/z) APCI: 446 [M+H]*

EXAMPLE 81
o)
&
(0] O\N
0 I N
~ . /N
O:N+ 0 0l .+ 0 s /
i i F
(81-A)
0
0
iy o
O.
Oy N
. R N N N
| o)
h® 8 Ly
o) S N
H,N - H E
F ol
(81-B) i (81-C)

(1)  (4-Nitrophenyljoxoacetic acid ethyl ester and the corresponding
starting compounds were reacted in the similar manner as EXAMPLE 1-
(3) to (5) to give the compound (81-A).

MS (m/z) APCI: 381 [M+H]*

(2) To a solution of the above compound (3.0 g, 7.89 mmol) in
ethanol (150 ml) was added stannous chloride dihydrate (8.9 g, 39.4

mmol) at room temperature, and the mixture was stirred at the same
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ON NYN S. 0S4 NaO O F 82 38 0540 APCI [M+H]+ ON NYN S O S4
NCC O0F8239485APCI O[M+H]+ O_"NYNHO"ONS.0S4 OOF

W@2047007885 APCI [M+H]+ 110.N NYN HO'ONS. 0 S 0 F 82CAURRP06/314117

APCI 0 [M+H]+ ON-N N"CN.S0S4 00O F 8242512 APCI 0 [M+H]+
c,. NYN N ON, s. Y--( 0 S4 WO 21)1)#$h1)7886 PCT/IP2006/314117

164 469 APCI
temperature for 16 hours. The reaction mixture was cdncentrated, and
thereto was added ethyl acetate. The mixture was washed sequentially
with a saturated aqueous sodium bicarbonate solution, water and brine,
dried over magnesium sulfate and concentrated in vacuo. The residue
was purified by silica gel chromatography (5% methanol-chloroform) to
give the compound (81-B) 2.47 g, yield 89%).
MS (m/z) APCI: 351 [M+H]*
(3) To a solution of the above compound (100 mg, 0.29 mmol) and
diisopropylethylamine (0.060 ml, 0.34 mmol) in THF (5 ml) was added
p-nitrobenzoyl chloride (58 mg, 0.31 mmol) under ice-cooling, and then
the ice bath was removed and the mixture was stirred at room
temperature overnight. The reaction mixture was concentrated in vacuo
and the residue was purified by NH-silica gel chromatography (0 to 3%
methanol-chloroform) to give the compound (81-C) (160 mg, yield 57%).
MS (m/z) APCIL: 500 [M+H]* u |
Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No. -
81 1 0 456 APCI
Q_ R [M+H]*

0.
9 g

I\@)LN 0 ng

| J H F

81 2 o 475 APCI
g \ [M+H]*

O.
N H
F




0 [M+H]+ O.N NYN 82T "M"s OO0 F 082 44 0 4887 APCI ]+ O'N ~~{{

NYN O'S 00F 82 45 487 APCI 0 [M+H]+ IOONSNyN O S~ 00 F 82
WQIZBDWAPE| 0 [M+H]+ O.N N ,N ON:S. O S—~' O'0 F 82 4PE1ARPERIG117

[M+H]+ C,.0. O'N ON.10500 F 82 48 533 APCI 0 [M+H]+ llol H N

0=154

155
81 3 o 419 APCI
Q [M+H]*
0.
LR
0 Y/
‘%LN 0o S
H F
81 4 0 456 APCI
g 3 [M+H]*
Q.
NG
O \f/
No Ay 0 s
A H F
81 5 O 437 APCI
QA [M+H]*
0.
H
o I NN
T
/O\H\N o s
F
o]
81 6 B 455 APCI
Q [M+H]*
Q.
N
H
RN
0, .0 hig /
VS‘N 0 8
. H F
81 7 o ) 492 APCI
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(1) The compound (81-B) (1.0 g, 2.9 mmol) was dissolved in a
mixture of acetic acid (5 ml) and concentrated hydrochloric acid (14 ml),
and thereto was added dropwise an aqueous solution (4ml) of sodium
nitrite (217 mg, 3.14 mmol) under ice-cooling, and the mixture was
stirred at the same temperature for 30 minutes. To the above reaction
mixture were added sequentially copper (II) chloride dihydrate (243 mg,
1.43 mmol) and a solution of sodium bisulfite (4.45 g, 42.8 mmol) in
5.5M hydrochloric acid (22 ml), and the mixture was stirred at‘ the same
temperature for 10 minutes,' and then the ice bath was removed. The
mixture was stirred at room temperature for 3 hours and poured onto
ice and extracted with ethyl acetate. The organic layer was dried over
magnesium sulfate and concentrated in vacuo to give a crude sulfonyl
chloride (82-A), which was used in the next reaction directly.
(2)  To a solution of the above compound (142 mg) in THF (2 ml) was
added a 28% aqueous ammonia solution (0.1 ml) at -5°C. The mixture
was Warrﬁed to room temperature and stirred for 1 hour, diluted with
ethyl acetate, washed sequentially with 2N hydrochloric acid, water and
brine, dried over magnesium sulfate and concentrated in vacuo. The
residue was puriﬁéd by silica gel chromatography (40 to 60% ethyl
acetate-hexane) to give the compound (82-B) (54 mg, yield 46% in 2
steps).
MS (m/z) APCI: 415 [M+H]*

-Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.
| EXAMPLE | No | Structure [MS (m/2) |




82 54 473 APCI O [M+H]+ O.ONH HO*S 10 S/=0..0 F WO 2007/007886
PCT/JP2006/314117 166 82 55 487 APCI [M+H]+ 110,N N, N HO NH
WO0¢7807880 F 82 56 487 APCI 0 [M+H]+ c,. 0. a¥YN HO"-a: SPDIBR00p/3 13117

F 8257 0501 APCI [M+H[+ 0,a S~ HO N.S0~O 0 F 82 58 501 APCI 0
[M+H]+ 0aNHOBa.S[O"Yo 5l F d57

No.
82 1 o 429 APCI
Q [M+H]*
0.
G
H m )
N O S
o 0 F
82 2 T o 443 APCI
g 3 [M+H]
0.
NG
H m \(//
N °© S
o0 F
82 3 443 APCI

g ] [M+H]*

82 4 457 APCI
gci [M+H]*
0. '
R
H hig /
Nog 0 S
_ \(o“ o) F
89 5 455 APCI
QO‘ [M+H]*
O.{N y
N._N
H /©)Y ¥ j
N. O S
v/ .S
00 F
82 6 455 APCI
g% [M+H]*
o)




82 59 473 APCI 0 [M+H]+ . NYN HOJ'HHNN'OSO OO0 S F 8260473
APCI 0 [M+H]+ ON NYN HHO”~N;S,i0S 00 F WO 21)1)711)1)7886
WEDIP7RI06/314117 167 82 61 487 APCI 0 [M+H]+ 0.N N RCTNIR00&/33117
© OF 8262487 APCI 0 [M+H]+ 110.N N HHsN ON.S101SO O F 82 63

513 APCI O [M+H]+ 0~Y O'ON:S. 0I1$8 O b F 82 64 526 APCI 0
[M+H]+ 0, H

) = . 471 APCI
Q ? [M+H]*
0.
Ny
HO N
Th. . o s
o 0 F
82 8 485 APCI
g N [M+H]*
")
LN O S
o
o0 F
82 9 486 APCI
g ? [M+H]*
o.IN '
N
H /©)\V( \r/ /
~ N N. S O §
l oo F
82 10 T 500 APCI
g ? [M+HJ*
o~|N :
N
| /©)Y \(’ /
~ N/\/ N. g7 O S
I 0o F
82 11 466 APCI
- T [M+H]*
0.
R
Ns, Ny
QN 0 S
'S
oo F
82 12 457 APCI
g ? [M+HJ*
0.
R
| )
~N- O S
S:
00 F




N"NNYN N:S, 0Sq O'OF82.650513 APCI [M+H]+ O,NH I~y
NYN CN,S00J0O F 8266513 APCI [M+H]+ 0.N HH 2NYN N. S 0 S4
WQBO0/MTARD 21)1)711)1)7886 PCT/IP2006/314117 168 82 6RCTRAPE14117
" cO[M+H]+ I.N NHoONYNN O S~/j pp F 82680509 APCI [M+H]+
0.INH NHNYN NN:S.OSOF 82 691£§7 APCI 0 [M+H]+ c,.

82 13 o 459 APCI
g \ [M+H]*
0.
G
~UN. O s
HO 8!
0 F
82 14 o 473 APCI
g \ [M+H]*
o.IN H
_N
1 O Y ¥
~o N °© S
00 F
82 15 o 473 APCI
g \ [M+H]*
o.i\1 ,':]
N
| hg %
Ho Mg © S
00 F
82 16 o : 487 APCI
. Q l [M+H]+
O.
Ron
| O)W b
\O/\/N\S O S
' 0 0 F
82 17 o 484 APCI
0.
LK
AN "
LUN. 0 s
8!
00 F
82 18 o 498 APCI
g \ [M+H]*
o.IN ,‘:1
LN 0 s\/g
S:
0 o F




PNN ROSOSO00F8270501APCI O [M+H]+ CI1p.NN ci0S~/ O

O F 82 710503 APCI [M+H]+ C.. 110NN HO)Y HOB 0 S 00 F 82
W@ 20839028€| 0 [M+H]+ O.NNNON.Si05/ 0'0 F WO 21)PIAF2§76386H17
© PCT/JP2006/314117 169 82 73 487 APCI cO [M+H]+ ON I~y 0 NYN 0-0

F 82 74 487 APCI 0 [M+H]+ 160
82 19 498 APCI
g% [M+H]*
0.
i Y
HN h p
LN o s
'S
o0 ~F
82 20 506 APCI
? [M+H]*
0.
x K
N )
LN 0 S
'S
00 F
82 21 299 APCI
? [M+H]
0.
N H
HO NN
/
Nog: o S
00 :
82 22 , ~ 499 APCI
g(i [M+H]+
0.
0 I Hn
N e
Neg 0 S
_ 00 F
82 23 , 498 APCI
. g% [M+H]*
0.
\ I
N "
Nog 0 S
00 F
82 24 512 APCI
g% [M+H]*
0.
\N'\ IN ll:ll N
\r/
b 0y £y
S:
00 F




O.NN HON.Si0S~ d"oF 82750503 APCI [M+H]+ ONNN H
HO,/~pA N:S1is 00 F 8276 499 APCI O [M+H]+ C., 0O NNNOS-p"pF
W@E2097MISAPC| CO [M+H]+ 1 ON GO'.;;N S 0 P/ NYN p"p FPEX/7B2004514117
" APCI [M+H]+ O.N N N N:S 0 S~ O0F WO 21)1)711)1)7886
PCT/JP2006/314117 170 82 79 479 AP} 0 [M+H]+ ON N

82 25 ' o 499 APCI
Q [M+H]*
OT\I H
N
9 L
N. 0 s
8 .
HO 0O 0
82 26 o 499 APCI
g v [M+H}*
O.lN
L
C‘NS o 4
HO; 00 F
82 27 506 APCI

Q ] [M+H]*

82 28 . } 0 520 APCI
Q A [M+H]*
O.N
) QJYHY/N
/
IN\ N.g- 0 SJ
P 0© F
82. 29 o - 584 APCI
3 [M+H]*
0.
N
|
LN o) s\/g
.S
0O 0 F
82 30 512 APCI

Q O\ [M+H




F.SO0O F 82800489 APCI [M+H]+ ON N.S,0S~00 F 82 81 469

APCI 0 [M+H]+ O'N 11 YN ON:S 0 S~/ p"p F 82 82 514 APCI 0 [M+H]+
WQRIOKOUBE60 5 0 0 F 82. 83 0 514 APCI [M+H]+ 0, H A N RET/IR2)G314117
© 0S\J0' 0F8284528 APCI 0 [M+H]+ ONHH-N ~Ni0SJ0..0 F WO

21)1)711)1)7886 PCT/JP2006/3141116£71 82 85 500 APCI 0 [M+H]+
110.

82 31 526 APCI
@] [M+H]+
A
1 R
N G p
LN O s
00 F
82 32 555 APCI
Q [M+H]*
I )k
N\ o s
S
o0 F
82 33 561 APCI
X [M+H]
A o
s ! H N
N Y
LN O S
'S:
o0 F
82 34 A 562 APCI
Q% [M+H]*
0.
0.0 N \
s
CaeNease
Nog: o s
, oo
82 35 576 APCI
. g(\% [M+H]*
0. -
0.0 N N
eRra e
N. 0 S
'S
oo F ‘
82 36 590 APCI
Q% - | ey
0.
0.0 N N
\N, \(//
| N. o S
'S
00 F




N N N.,-~NS0S~I0"0F 8286 472 APCI c,0 [M+H]+ 11 O-NH NYN 11
0 5 HzN~N.S, 0'O F 82 87 486 APCI cO [M+H]+ O.NOiYN WKk, S.0 S~
WoR@700rseR 88 500 APCI 0 [M+H]+ ONNYN 00 S 00 F 8P(EYRZE6/314117

APC| O [M+H]+ ONHHY _, HZN~-N.S0S~ 00''0 F 82 90 528 APCI
O [M+H]+ OIN~N,/0S0)0'F 163

82 37 5 512 APCI
Q [M+H]*
0.
L Ron
\\4
H'S 0 S~/2
82 38 0 540 APCI
g‘\\\ [M+H]*
O.‘N y
N<__N
H @*f ¥
N:,S‘\ (@] S~/2
YN 0 0 F
82 39 o 485 APCI
g& [M+H]*
O.N H
! N\r/N
HO"C\N_ 0 S\/g
o"s“o F
82 40 : o 485 APCI
g& . [M+H]*
O.N ’
' NYN
HO’C\N_S o) S\/g ‘
O', s‘o F ‘
82. 41 o 512 APCI
g \ [M+H]
0.
R
WG 8
NN, O S
/ O"S“O =
82 42 o 512 APCI
g\\ [M+H]*
0.
R
O T ¥ |
N N. O S
/ 'S;
O 0 F




WO 21)1)711)1)7886 PCT/JP2006/314117 172 528 APCI 82910
[M+H]+ O.Nlj~y HONN 05~ F 8292542 APCI rr0 [M+H]+ i0"/Al N
W@ROTTSS 0, 0 F 82 93 512 APCI 0 [M+H]+ 00. H N~ NYRCLIR2G)EB14117
5q, p'p F 82 94 512 APCI 0 [M+H]+ IOONHNN H\~".S.i0S0O0F

82 95 540 APCI O [M+H]+ C,.O.NHHO®H ~NN :i0S/ pF 8296512
APCI CO [M+H]+

82 43 469 APCI
g% [M+H]*
0.
I
)
A\/H.S o S
oo F
82 44 0 487 APCI
R [M+H]*
o.|N !
N.__N
i m Ty
/O\/\/ 'S
oo F
82 45 487 APCI
N [M-+H]*
0.
. L How (
7 hg p
CN o S
S:
oo F
%) a6 A 5 501 APCI
. .\3 [M+H]+
0.
I Hon
5™ m ¢
LN 0 s
o
. 00 F
82 47 o 517 APCI
. \5 [M+H]+
0.
0 I\l H N
LN o s
'S:
00 F
82 48 o 533 APCI
A [M+H]*
0.
Q/\ ) 8 N
0= T
(N m s-4
S
00 F




0 N~YNSiOS~ p''pF WO 21)1)711)1)7886 PCT/JP2006/314117 173

82 97 498 APCI CO [M+H]+ 10.N NN H~N.S. O S~ O O F 82 98 498
WOPET00T3M+H]+ ONNN 's0S, p,"p F 82 99 513 APCI 0 RMEHRR006314117
© S SN~N.O~l p"p F 821000526 APCI [M+H]+ 10,N yN N.S 0 Sq NN

p™ F 82 101 459 APCI O [M+H]+ 0_/I6®.NN:S.0S|

82 49 499 APCI
Q% [M-+H]*
0.
R
)Y
H 0O S
SOt
0 00
82 50 561 APCI
g% [M-+H]*
0.
0.0 o
/S \(/N
N 0O S /
o0 F
82 51 529 APCI
‘ , go\ [M-+H]*
0.
R
IR oY
o) 'S
00 F
82 52 560 APCI
g‘{ [M+NH.J*
O.
G
AT
0 o
00 F
82. 53 473 APCI
go\ [M-+H]*
0.
N H \
i W
HO S 0 S
Y% F
82 54 473 APCI
QO\ [M+H]*
0.
LR
q m NS
~N. O 8
HO N
: 00 F




p'F 82 102 459 APCI 0 [M+H]+ OONN N O'N:S,0S, p"p F EXAMPLE

83 WO 21)1)711)1)7886 PCT/JP2006/314117 1740 OOIlloN 0SOO
WQ@BONPWQSS -B) OOr11 ONoN I~YOHNN S N/O 5 F RSB 065/314117
OOF (83-C)(83-D) (83-E) rOW INNYNIos/ F (83-F) (1) Toa
solution of (4-methylthiophenyl)oxoacéti®acid ethyl ester (44.9 g, 200
mmol) in chloroform (500 ml) was added 65% m- chloroperbenzoic acid
(50 g, 188 mmol) over 30 minutes under ice 5 cooling, and the mixture
was Stgzgd at thg same temperat%re for another 1 hou#8¥YhePgiecipitated
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and the mixture was extracted with chloroform. The organic layer was

dried over sodium sulfate and concentrated in vacuo. The residue was 10
W(p@@{ﬁ’ét?wﬁslllca gel chromatography (50 to 100% ethyl acetaR&-FéRzqep14117
to give the compound (83-A) (41.1 g, yield 85%) as a pale yellow oil. MS
(m/z) APCI: 241 [M+H]* (2) To a solutiokbdf the above compound (41.1 g,
171 mmol) in ethanol (400 ml) was added hydroxylamine hydrochloride
(15.5 g, 222 15 mmol). The mixture was stirred at 50C for 2 hours,
concentated in §Q 21)1)711)1)7888 PCT/JP2006/314H87 AFGIvacuo,
and then the residue was dissolve |[\1 ethyl acetate, washedilsequentially
with water and brine, dried over sodjum sulfate and copcentrated in

vacuo. To a solution of the resulting gtudg oxime (45.7 | g) and potassium
carbonate (49.4 g, 358 mma]) in b was 5 agdded
3-(5)-tetrahydrofurgnel j onate 4.1 g, 232|mmoi) at room
temperature. The mixture was Sbirred for 2 days, diluted with ethyl
acetate gwashetggeguentially withwater and brine, driefs@avekpegdium |
sulfate and concentrated in vacuo,/The residue was pufifiaeHy silica gel
chromatography (ethyl acetate) to gﬂe the compound (83-B) 10 (20.9 g,
(E)-isomer (Z)-isonjer = 72:28). MS%‘Q/Z PCI 326 [M+H]+ (3) The
above compound (20.35 g) Wa r\]I'HF ethanol- water (3:1:1)
(350 ml), apd thereto wa a ed as u bonate (8.63 g, 62.5

mmol), and the mixture3w @tﬁga at room te perature 15 for 23 hours,

tha raadtinn mivinira Was grlnlanl water—an ha Aridnnie 1o
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washed Wmh ethyf%cetate, acidifieg-@ith concentrated h[,t:ér, Km‘jonc acid
saturated with sodiym chloride an(ﬁ-eXtracted with ethy| acetate several
times. The |extract was dried over so
vacuo to give the compound (83-
a pale yellgw oil. M$ (m/ Clj 298 [M+H]+)4) The above compound
and the correspondjng startingscormpound wege reacted in the similar
manner as EXAMPLE 1-(5) to give the compound (83-D). 25 MS (m/z)
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chloroform (40 ml) was added trifluoroacetic anhydride (2.03 ml, 14.3

mmol) at room temperature, and the mixture was stirred at the same
WQeWiﬁéMHﬁ% for 3 hours and concentrated in vacuo. The resid$/AB2BE314117
dissolved in methanol (15 ml), and thereto was added triethylamine (15
WO 21)1)711)1)7886 PCT/JP2006/314K3& 176 ml) at room temperature.
The mixture was stirred at the same temperature for 30 minutes and
concentrated in vacuo to give the crude thiol (83-E) (2.62 g). (6) The
above poural7(150 mg, 0.41 mmool) was dissolved iINSDXAEPEL (2 ml),
and theretp was added potassiurr%nt butoxide (36.6 Mm@MBIZZ mmol)
under ice-¢ooling, and the mixture was stlrred at the same temperaturg
for 10 minutes. Then, thereto was aodde thyl iodide (p.026 ml, 0.33
mmol). Thé mixturg the satme-Nemperature for 2 hours arjd
at room temperature L ethyl acetate, washed
sequentially with water and t@ﬂr‘@ dried over Bodium sulfate, concentrated
T vacug, e regidpre-was purifred by sifica get chromatgggaging (25 10
75% ethyl acetate-hexane) to giv ﬂe compound (83-F)N@81}8 mg, yield
65% in 2 steps). M$ (m/z) APCI: 386 [M+H]+ 15 Corresponding starting
compounds were treated in the smﬁlq\r anner as the above-mentioned
to give the [following c poun No Structure MS (m/z) No,
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To a solution of the compound (83-F) 188.8 mg, 0.23 mmol) in chloroform

(3 ml) was added 70% m-chloroperbenzoic acid (166 mg,
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5 0.68 mmol) at room temperature, and the mixture was stirred at the

same temperature for .6 hours and concentrated in vacuo. The residue
WY& by NH-silica gel chromatography (0 to 5% methd{14JP2006/314117
" chloroform) to give the above compound (76.8 mg, yield 80%). MS (m/z)

APCI: 428 [M+H]+ 10 Corresponding s

ng compounds were reacted in

the similar manner as EXAMPLE 83 and/or the above-mentioned to give
the following compounds. WO 2007/007886 PCT/JP2006/314117 180
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EXAMPLE 83



84 10 470 APCI 0 [M+H1+ O.NYNYNOS 00 F 84 11 470 APCI 0
[M+H]+ O.NNYN SOS 0"0F 84 12 494 APCI 0 [M+H1+ o,N N NYS
WQ200790788 0 'O F WO 21)1)711)1)7886 PCT/JP2006/31411PCUSR2005/384117
" 472 APCI 0 [M+H]+ O,N NYN 0-\p S S 1~/O 0 F 84 14 0 458 APCI ,
[M+H]+ O'NNNHO-S0'S 00 F 84 15472 APCI cO [M+H]+ ON I~y

NYN
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(83-C) (83-D) (83-E)
0
‘\“\\
O\
Ny
] e
g ; 0O S\/g
F
(83-F)

(1) To a solution of (4-methylthiophenyljoxoacetic acid ethyl ester
(44.9 g, 200 mmol) in chloroform (500 ml) was added 65% m-
chloroperbenzoic acid (50 g, 188 mmol) over 30 minutes under ice-
S cooling, and the mixture was stirred at the same temperature for
another 1 hour. The precipitated insoluble was filtered off, and then to
the filtrate was added a saturated aqueous sodium bicarbonate solution,
and the mixture was extracted with chloroform. The organic layer was
dried over sodium sulfate and concentrated in vacuo. The residue was
10 purified by silica gel chromatography (50 to 100% ethyl acetate-hexane)
to give the compound (83-A) (41.1 g, yield 85%) as a pale yellow oil.
MS (m/z) APCI: 241 [M+H]*
(2) To a solution of the above compound (41.1 g, 171 mmol) in
ethanol (400 ml) was added hydroxylamine hydrochloride (15.5 g, 222

15 mmol). The mixture was stirred at 50°C for 2 hours, concentrated in
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0S 0-0F 8416472 APCI 0 [M+H]+ o.NNYNO S-~/ 0"'O F 84 17 506
APCI r0 [M+H]+ OIN ,N O S~ OSO F 84 18 467 APCI 0 [M+H]+ O.N

WORMRTOMRBESO SF WO 21)1)711)1)7886 PCT/JP2006/31411 PCIBEZWG 814117

453 APCI 0 [M+H]+ O,N NYN O~s0 S~I 600 F 84 20 486 APCI Co
[M+H]+ ON-aYN O~,0 0 S~ F 84 21 486 APCI CO [M+H]+ "

vacuo, and then the residue was dissolved in ethyl acetate, washed
sequentially with water and brine, dried over sodium sulfate and
concentrated in vacuo. To a solution of the resulting crude oxime (45.7

g) and potassium carbonate (49.4 g, 358 mmol) in DMF (325 ml) was

added 3-(S)-tetrahydrofuranol p-toluenesulfonate (56.1 g, 232 mmolj at

room temperature. The mixture was stirred for 2 days, diluted with
ethyl acetate, washed sequentially with water and brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by
silica gel chromatography (ethyl acetate) to give the compound (83-B)
(20.9 g, (E)-isomer:(Z)-isomer = 72:28).

MS (m/z) APCI: 326 [M+H]*

(3) The above compound (20.35 g) was dissolved in THF-ethanol-
water (3:1:1) (350 ml), and thereto was added potassium carbonate
(8.63 g, 62.5 mmol), and the mixture was stirred at room temperature
for 23 hours. To the reaction mixture was added water, and the
aqueous layer was washed with ethyl acetate, acidified with
concentrated hydrochloric acid, saturated with sodium chloride and
extracted with ethyl acetate several times. The extract was dried over
sodium sulfate and concentrated in vacuo to give the compound (83-C,
(E)-isomer) (10.9 g, yield 59%) as a pale yellow oil.

MS (m/z) APCIL: 298 [M+H]*

(4) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (83-D).

MS (m/z) APCI: 398 [M+H]*

(5) To a solution of the above compound (2.85 g, 7.17 mmol) in
chloroform (40 ml) was added trifluoroacetic anhydride (2.03 ml, 14.3
mmol) at room temperature, and the mixture was stirred at the same
temperature for 3 hours and concentrated in vacuo. The residue was

dissolved in methanol (15 ml), and thereto was added triethylamine (15



ONt~yaYN 000s4 F EXAMPLE850 O,,y01 ON_IHSOS
(nBu),SNS O Si~/FNISS F (83-E) (85-A) (85.B) (1) To a solution of the
WQaMpBRittd6(83-E) (300 mg, 0.82 mmol) in chloroform (10 mIAYEEPZEEA4117
sequentially triethylamine (0.17 ml, 1.2 5 mmol) and then tri-n-butyltin
chloride (0.18ml, 0.65 mmol) under icelddling. The mixture was stirred at
the same temperature for' 1 hour and at room temperature for another 4
hours, diluted with ethyl acetate, washed sequentially with water and
ing, dri % ' ate C ted in.v he residue
mki asgéurfifl?(eggqbﬁ éﬁﬁcg%%ﬁ%géhroﬁ%%ograp 9%?:&%0‘%%3%% at Sﬂﬁlé same
teanpiatateraioe) 30 givinthtescamub ood cB8 St 2D iINNug opiel ice 8%, M crude
(miz F;%I: 8554 656 [M+H]* WO 21)1)711)1)7886 PCT/JP2006/314117
tkilg @' é 9 tien of the above compound in toluene (3 ml) were added

-bromepyisine Ea8Bd0nE. 9130mal, anditetrakitsl) was dissolved in DMF
triphenylphosphine)palladium (71 mg, 0.061 mmol), under, arg

- ) n,. The
5 (Cridlroids heaele At 3t S RS é%ﬂ%&%n?&ﬁ%&&fé@% mg, 0.33
ni¥ashed seruentialyosiihyaighandiiing dtigreoph SodiirmeetIfaie #d same
concentrated in vacuo. The residue was purified by silica gel S
tahenatogiapley (A010080va tehy| sEeeate-fibrant) ek eatdadngibifdiodide
qE52R) (97 BB eI MR MARR: 44 AU PAMBLE same
temperature for 2 hours and at room temperature overnight, diluted
10 with ethyl acetate, washed sequentially with water and brine, dried over
sodium sulfate, concentrated in vacuo. The residue was purified by
silica gel chromatography (25 to 75% ethyl acetate-hexane) to give the
compound (83-F) (96.8 mg, yield 65% in 2 steps).
MS (m/z) APCI: 396 [M+H]*
15 Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.
83 1 426 APCI
. gq\ [M+H]+
o)
s
PLONPZN 0 s
S
F
83 2 o 410 APCI
Q \ [M+H]*
0.
NN
m "
AN 0O S
S F




HZN,,,--~ O S~ N 0"S.. 0 F To a solution of the compound of EXAMPLE
84-(1) (264 mg, 0.46 mmol) in ethanol-THF (1:1) (12 ml) was added
W(h%l}'é(ﬂ?ﬁéshydrate (92.2 mg, 1.98 mmol) at room temperatur8CTRE2006/314117
mixture was stirred at the 15 same temperature for 24 hours, and thereto
was added a saturated aqueous sodidmicarbonate solution. The
mixture was extracted with chloroform, and the organic layer was dried
over sodium sulfate and concentrated in vacuo. The residue was
dissoivgesifin ethyd a]acetate and thereto was added a 4Nisplarcn of

hydrogen chloride|in dioxane O% 20 ml) at room tempdMatHié, and the

precipitated crystals were colle ted to give the above|compound (242 mg,

quantitatiyely) as a hydrochlorifen M$ (m/z) AP.CI: 443 [M+H]+
EXAMPLE 87 WO)|21)1)711)137886 RCT/IP2006/314117 185 0 C1+ 0
O,N'N OHO,O,N#+1/0 5l Cb\ﬁ/ﬂlY ~ 1111 0O110(87-A)
(87-B) p,0, NO Q V/QﬁZN i O (87-0)¥87-D) OO,NO'NH OH N
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Q% [M+H]*
.
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N _N
N~ © S
s
J F
83 5 499 APCI
g‘i [M+NH.J*
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I
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Y 0 \|s//
S F
83 7 438 APCI
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0.y
' N
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S F
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N
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O Sl~ Ol F (87-E) (87-F) (1) (4-Nitrophenyl)oxoacetic acid ethyl ester

and the corresponding starting compound were reacted in the similar
WORAATBYTE8SEXAMPLE 1- (3) and 1-(4-1) to give the compounB{&/JP2)0&314117
© MS (m/z) ESI: 279 [M-H] (2) A solution of the above compound (21.5 g,
76.7 mmol) in DMF (358 ml) was ice-cop8d and theréto were added
potassium carbonate (15.9 g, 115 mmol) and methyl iodide (5.75 ml, 92.1
mmol). The mixture was stirred at room temperature for 4 hours, diluted
with etrgd 10 acegfe, washed sequentially with water drbbareidried dver
sodium sylfate and concentrated/inyvacuo to give the ¢dibddlind (87-B)
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EXAMPLE 1-(4-2-2) to give the compound (87-E). MS (m/z) ESI: 360
[M-H] (6) The above compound and the corresponding starting compound

W /AZed in the similar manner as EXAMPLE 1-(5) to giv@¢HaIP2006/314117

- compound (87-F). MS (m/z) APCI: 462 [M+H]+ EXAMPLE 88 O O.1N
NNN KN:rA'SJIc IOl g F To a suspensipnoof the compound (87-F) (200
mg, 0.43 mmol), 25 potassium tert-butoxide (53.5 mg, 0.48 mmol),
3-mercapto-4-methyl 4H-1,2,4-triazole (50 mg, 0.43 mmol) and bis(2 WO

AN IAATZ0.0-PATIHD

20071043386 PG E/pP2006/314117 187 diphenylphosphipemiary!) ether
(23.4 mg, 0.043 mmol) in toluen @) ml) was added [M+H]}
tris(dibenzylidenea:etone)dipall%lum (20 mg, 0.022 mmol) at room
temperature under prgon. The letNre was heated to reflux for 2 hours
diluted with ethyl agetate, and t anhrough 5 Celite and
concentrated in vago. The resi was pdrified b3T NH-silica gel
chromatography (0 td"§>/\ &thanol- chloro%!m) to give|the above

compod (79 Mg yietd 419 MS{mizy APCH 449 (M /A5pcr
correspondgling starting compound w, \reated in the simja&© manner|as
the above-mentioned to give the following compound. EXAMPLE No

Structure MS (m/z)|No. 88 1 448 AP}~ [M+HI+ ONm=NNN 'NSIiO

S4 F EXAMPLE 89 . m \r
Ao "g (0] S

F
83 17 454 APCI
g% [M+H]*
0.
L H q
m Y
Oag o S
F
EXAMPLE 84
0
Qs
N
m Y
/\S O S
o0 F

To a solution of fhe compound (83-F) (88.8 mg, 0.23 mmol) in
chloroform (3 ml) was added 70% m-chloroperbenzoic acid (166 mg,
0.68 mmol) at room temperature, and the mixture was stirred at the
same temperature for.6 hours and concentrated in vacuo. The residue
was purified by NH-silica gel chromatography (0 to 5% methanol-
chloroform) to give the above compound (76.8 mg, yield 80%).

MS (m/z) APCI: 428 [M+H]*

Corresponding starting compounds were reacted in the similar

manner as EXAMPLE 83 and/or the above-mentioned to give the

following compounds.



cO ONN GNYN N,iSg/ NS, O'OF To a solution of the compound

of EXAMPLE 88 (80 mg, 0.18 mmol) in methylene chloride (3 ml) was

WQRaAHEA®S886 m-chloroperbenzoic 15 acid (189 mg, 0.71 mmoBGki#R006/314117

ice-cooling, and then the ice bath was removed and the mixture was

stirred at room temperature for anotheriB®ours. To the reaction mixture

was added a 10% aqueous sodium thiosulfate solution, and then the

mixture was extracted with chloroform. The organic layer was dried over

BragMeshim ellfate [ewhreencentrated in vacuo. The fastdue/was
_Parified hy{NH-sjlica gel WO 21)1)711)1)7886 PCT/JP2006/314117 182&
chromattigraphy ®to 3% methanol-chigroform) to give|tRé%abBok
compound|(7.8 mg, yield 9%). MS (niz} APCI: 481 [M+HMEXAMPLE o
0 000~Q~ONHOO0OOH O 0(9¢.A) (90-B) O,N{r Ol /' S~I' F5
(90-0) (1) [To a solytigr=af 4-gydroxyph ylﬁxoacetic acid ethyl ester
(19.4 g, 1&08 mmol) i @ ghe (30 reyadded seguentially
potassium| carbondte (442N~ 19 ol)@ndti{en allyl bromide (15.4 g,
127 mmol) O 00 F
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N
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>r 00 © F
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0.
g
oY
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under ice-cooling, and then the ice bath was removed. The mixture was
10 stirred at room temperature for 16 hours and heated to reflux for
W%Mﬁ@‘ﬁ@&ﬁours filtered through Celite, and then concentrateRGIR200¢ 314117
The resulting residue was purified by silica gel chromatography (17%
ethyl acetate-hexane) to give the comp8dnd (90-A) (3.38 g, yield 14%). (2)
The above compound was reacted in the similar manner as 15 EXAMPLE
1-(3) and 1-(4-2) to give the compound (90-B). MS (m/z) ESI: 290 [M-H]

(3) Thgahove cgmpound and the corresponding startingdaaxrppund were
reacted in the similar manner S%XAMPLE 1-(5) to givBvthé]*compound
(90-C). 20 MS (m/g) APCI: 392 [M+H]+ WO 21)1)711)1)7886
PCT/JP2006/314117 189 Correspongding starting compounds were
treated inthe similar manneras the dhome-mentioned to give the
following ¢compour)deo EXAM {p Srycture MS (m/z) No. 90 1 394
APCI O [\/I+H]+ O,NH Nys“oOc), osF 90 2co406 APCI [M+H]+ N HH
NYN—QLO S TF EBEXAMPLE 91T O 0, NH; O, c10-—-NH NG Br 10, |,
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44 ANO.INO~OOH ~S01S0O0gO OO (91_E) (91-0) (91-0)0 0O

~N S/H\ O OO (91-F) 5 (1) To a solution of cyclopentyloxyamine (5.0
W@Zﬂlg/ﬁﬂﬁﬁ&ﬁ) and triethylamine (8.15 ml, 59 mmol) in THE (5@&WMR20§6/314117

added dropwise a WO 2007/007886 PCT/JP2006/314117 190 solution of

ethyl chloroglyoxylate (6.1 g, 45 mmol)iB2HE (25 ml) under ice-cooling,

and the mixture was stirred at the same temperature for 30 minutes and
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(120 ml) were added a IN aqueous sodium carbonate solution (60 ml) 20
and dichlorobis(triphenylphosphine)palladium (1.4 g, 2.0 mmol) under

W%?@@W‘Hﬁ&lﬁthe mixture was heated at 80C for 30 minutes usiR§EJP2006/314117
microwave reactor. After cooling to room temperature, the reaction

mixture was diluted with ethyl acetate,M@shed sequentially with water

and brine, dried over sodium sulfate and concentrated in vacuo. The 25
residue was purified by silica gel column chromatography (2 to 3% ethyl
acetatefhexane)dd give the compound (91-C) (4.20 g,| viekl/g8%) as a
pale yellow oil. (4)|To a solution/of\the above compoundM281g, 65 mmol)
in methylene chloride (320 ml) as added dropwise a|solution of 75%|m-
30 chloroperbenzaic acid (32.9 g }‘43H’”m0|) in methylene chloride (80 ml)
WO 20071007886 PCT/JPZOO IY 1 under icg-cooling, and then
the mixture was stirred.at e ature for 30 minutes and at
room temperature fo'?l 2 ho@?&; The preC|pmate was filtered off through
Cetite; guuthemypothe fiftrate was—added a 10% aquep4dssagom SUlt
solution and the mjxture was 5 stirr do\for a while. The ppgati layer wa|
separated, and then washed seque tlaIIy with a saturated aqueous
sodium cgrbonate solution, water arQsI,\]orlne dried ovef sodium sulfate
and concegntrated in vacuo. The residll y silica gel column
chromatography (25% et )Q/aget 1e compound
(91-D) (1935 g, yield 88%). 1g#S (miz) APCIF34O[M rH]+ (5) The abgve-

annnl Ind-was-re r\tnrl intho cimilar mannar ac

egHte-SstHrarmanhneras |_/\I-\I .IIEI '_A:'P'é‘fl-'Z'zﬁ_t
give the %ompound (91-E). (6) The\z;qve compound an
f

(281

corresponging starting compound e reacted in the |similar manner as
EXAMPLE 1-(5) to|give the 15 compmynd (91-F). MS (m/z) APCI. 388
[M+H]+ The above|compounds of EXAMPHE (91-C), (91-D) or (91-E) and
the corresponding starting compofinds re\(Fe cted in{the similar manner
as a combjnation of an?/\o/\so/rﬁﬂ ofthe a%ove\%XAMPLEs to 20 give the
following compounds EXAMP?FONO Structure MS. (m/z) No.

EXAMPLE 85

o Q °\
| Y

o. O, S N
I N RN / l HYN
=~
Lery Y LY
o SJ (nNBu),SnS ° s N" s
HS : F ¥ F F

(83-E) (85-A) (85-B)

(1) To a solution of the compound (83-E) (300 mg, 0.82 mmol) in
chloroform (10 ml) were added sequentially triethylamine (0.17 ml, 1.2
mmol) and then tri-n-butyltin chloride (0.18ml, 0.65 mmol) under ice-
cooling. The mixture was stirred at the same temperature for 1 hour
and at room temperature for another 4 hours, diluted with ethyl acetate,
washed sequentially with water and brine, dried over sodium sulfate
and concentfated in vacuo. The residue was purified by silica gel
chromatography (10 to 60% ethyl acetate-hexane) to give the compound
(85-A) (294 mg, yield 55%).

MS (m/z) APCI: 654 /656 [M+H]*
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91 1 394 APCI 9 [M+H]+ 0. NY 0N ~~0SJ 0 WO 21)1)711)1)7886
PCT/JP2006/314117 192 91 2 466 APCI 9 [M+H]+ O.NN OS0S 000
W@208749888%| [M-H]- 9 0.N S N~ Q. 101 ?' 5 0H O 0 91 4 41RCAHRA0Y6/314117
© [M+H]+ 0.~N'N 0J(~"'101 S=( 5,\ 0N 91 5 424 APCI 9 [M+H]+ 0_ HH

N~~/))) NO S ~So OH 184

(2)  To a solution of the above compound in toluene (3 ml) were added
2-bromopyridine (0.087 ml, 0.91 mmol) and tetrakis-
(triphenylphosphine)palladium (71 mg, 0.061 mmol) under argon. The
mixture was heated to reflux for 5 hours, diluted with ethyl acetate,
washed sequentially with water and brine, dried over sodium sulfate
and concentrated in wacuo. The residue was purified by silica gel
chromatography (20 to 80% ethyl acetate-hexane) to give the compound
(85-B) (76.7 mg, yield 79%).

MS (m/z) APCI: 445 [M+H]*

EXAMPLE 86

0
g‘\\\ Hel
/N

F

To a solution of the compound of EXAMPLE 84-(1) (264 mg, 0.46
mmol) in ethanol-THF (1:1) (12 ml) was added hydrazine hydrate (92.2
mg, 1.98 mmol) at room temperature. The mixture was stirred at the
same temperature for 24 hours, and thereto was added a saturated
aqueous sodium bicarbonate solution. The mixture was extracted with
chloroform, and the organic layer was dried over sodium sulfate and
concentrated in vacuo. The residue was dissolved in ethyl acetate, and
thereto was added a 4N solution of hydrogen chloride in dioxane (0.5
ml) at room temperature, and the precipitated crystals were cqliected to
give the above compound (242 mg, quantitatively) as a hydrochloride.
MS (m/z) APCIL: 443 [M+H]*

EXAMPLE 87



91 6 406 APCI 4 [M+H]+ O.NN OSOF 091 7 479 ESI [M-H]- 9 O.N NI,

0=(OH$, N 00 HWO 21)1)7/1)1)7886 PCT/JP2006/314117 193 91 8
WQ2HHEBPAH]- ONN O10S/So~NH2 O 91 9 422 APCI| POWIPRA06/314117
~ ONN 01 0Sp0 9110528 APCI9 [M+H]+ ONINN-)~0S=(N 00

H 91 11 428/430 APCI [M+H]+ 185 '

N
wov on @)Kn/o\
o o] . = - O + o]
NO‘ O\Il\lr (o] Il\ll
3 o
(87-A) (87-B)
o
o
o. oN
! Lo
—ee————— O\ —_— ~
0 ! °
HN
(87-C) (87-D)
(0]
Q?\ g\
o\IN O\IN y
oH — ———~ N N
| 0 | (0] S
F.'
(87-E) (87-F)
(1) (4-Nitrophenyl)oxoacetic acid ethyl ester and the corresponding

starting compound were reacted in the similar manner as EXAMPLE 1-
(3) and 1-(4-1) to give the compound (87-A).
5 MS (m/z) ESL: 279 [M-H]
2 A solution of the above compound (21.5 g, 76.7 mmol) in DMF
(358 ml) was ice-cooled and thereto were added potassium carbonate
(15.9 g, 115 mmol) and methyl iodide (5.75 ml, 92.1 mmol). The
mixture was stirred at room temperature for 4 hours, diluted with ethyl
10 acetate, washed sequentially with water and brine, dried over sodium
sulfate and concentrated in vacuo to give the compound (87-B) (23.9 g,
quantitatively).
MS (m/z) APCL: 295 [M+H]*
(3) The above compound was treated in the similar manner as
15 EXAMPLE 81-(2) to give the compound (87-C).
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O.NAON 0,03 AO CI91 12462 APCl 4 [M+H]+ 0~NOiOS S,\ O

F FF 91 13 412 APCI 4 [M+H]+ 0. N'HNYN 0i0 S~/ 0 WO
WQ2901PA1886 7886 PCT/IP2006/314117 194 91 14 466 APC| HVBIRRA0GBI117
* NN QS 0S=(0 9115424 APCI 9 [M+H]+ O.N~~N .0S_/ S,00091

16 395 APCI [M+H]+ 0.r SO N-S O 086

MS (m/z) APCI: 265 [M+H]}*

(4) To a solution of the above compound (3.0 g, 11.4 mmol) in a
mixture of concentrated hydrochloric acid (30 ml) and water (10 ml) was
added an aqueous solution (8 ml) of sodium nitrite (875 mg, 12.5 mmol)
under ice-cooling, and the mixture was stirred at the same temperature
for 30 minutes. Then, thereto was added an aqueous solution (12 ml) of
potassium iodide (5.68 g, 34.1 mmol), and the ice bath was removed.
The mixture was stirred at room temperature for another 1 hour,
poured onto ice and extracted with ethyl acetate. The organic layer was
filtered through Celite, and then the filtrate was washed sequentially
with water and brine, dried over magnesium sulfate and concentrated

in vacuo. The residue was purified by silica gel chromatography (30%

" ethyl acetate-hexane) to give the compound (87-D) (2.57 g, yield 60%).

MS (m/z) APCI: 376 [M+H]}*

(5) The above compoﬁnd was reacted in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (87-E).

MS (m/z) ESI: 360 [M-H]-

(6) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (87-F).

MS (m/z) APCL 462 [M+H}*

EXAMPLE 88

0]
g 2

o.IN ]
/s N N
7N A
0T
NJ\S o) S\/ZF

To a suspension of the compound (87-F) (200 mg, 0.43 mmol),
potassium tert-butoxide (53.5 mg, 0.48 mmol), 3-mercapto-4-methyl-
4H-1,2,4-triazole (50 mg, 0.43 mmol) and bis(2-
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91 17 480 APCI 9 [M+H]+ O-N O 0,0 NY 0 91 18 506 APCI 9 [M+H]+ O
NN Q5 NOS=(--0 NNHO9119 493 APCI 4 [M+H]+ O.NNN Qs |~o0

W@ 2400/907886 WO 2007/007886 PCT/JP2006/314117 195 91 PO EHIB2ANP3]4117

Q[M+H]+ O.N, a0 S,s,NO 00N 9121 477 APCI [M+H]+ O.N aTN
S.|TH 9122495 APCI n [M+H]+ 187

diphenylphosphinophenyl) ether (23.4 mg, 0.043 mmbl) in toluene (5
ml) was added tris(dibenzylideneacetone)dipalladium (20 mg, 0.022
mmol) at room temperature under argon. The mixture was heated to
reflux for 2 hours, diluted with ethyl acetate, and then filtered through

Celite and concentrated

p—
~

racuo. The residue was purified by NH-silica

$

gel chromatography (0 to 3% methanol-chloroform) to give the above
compound (79 mg, yield 41%,.
MS (m/z) APCIL: 449 [M+H]*

A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No Structure MS (m/2)
No.
88 1 o 448 APCI
Q\\ [M+H]*
O.,\l
7/ H N
N z
F
EXAMPLE 89
O
.
. O.IN ’
s N. _N
7N hid
N‘NA O S /
S
O 0O F

To a solution of the compound of EXAMPLE 88 (80 mg, 0.18
mmol) in methylene chloride (3 ml) was added 65% m-chloroperbenzoic
acid (189 mg, 0.71 mmol) under ice-cooling, and then the ice bath was
removed and the mixture was stirred at room temperature for another 2
hours. To the reaction mixture was added a 10% aqueous sodium
thiosulfate solution, and then the mixture was extracted with
chloroform. The organic layer was dried over magnesium sulfate and

concentrated in wacuo. The residue was purified by NH-silica gel
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0_aN pp 9123507 APCI [M+H]+ O.HaN)icYoTOH AONO 9124
521 APCI 9 [M+H]+ O.N~NN O 05=( 9125520 APCI 4 [M+H]+ O.N
WQ2W70¢7$% so 0 ~N WO 21)1)711)1)7886 PCT/IP211116I31BCT/APIOE/B1H117
' 26 550 APCIl 4 [M+H]+ oN N OSO SO0ON _OH 9127 521 APCI 9
[M+H]+ O.N HH N N~) 0 188

chromatography (0 to 3% methanol-chloroform) to ~give the above
compound (7.8 mg, yield 9%).

MS (m/z) APCI: 481 [M+H]*

EXAMPLE 90

(90-C) :

(1)  To a solution of 4-hydroxyphenyloxoacetic acid ethyl ester (19.4 g,
108 mmol) in acetone (300 ml) were added sequentially potassium
carbonate (44.1 g, 319 mmol) and then allyl bromide (15.4 g, 127 mmol)
under ice-cooling, and then the ice bath was removed. The mixture was
stirred at room temperature for 16 hours and heated to reflux for
another 6 hours, filtered through Celite, and then concentrated in vacuo.
The resulting residue was purified by silica gel chromatography (17%
ethyl acetate-hexane) to give the compound (90-A4) (3.38 g, yield 14%).
(2) The above compound was reacted in the similar ménner as
EXAMPLE 1-(3) and 1-(4-2) to give the compound (90-B). |

MS (m/z) ESI: 290 [M-H]

(3) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (90-C).

MS (m/z) APCI: 392 [M+H]*



0 0 NO-OH 91 28 509 APCI 9 [M+H]+ 0 NHANN~) S~HHjO 0H 91
29 508 APCI 4 [M+H]+ ON NYN QS 50 S=(N- O H 91 30 507 APCI 9
WONOOAPATERS- ~N N~) QS O S=(~ 00 ~0 91 31 528 APCI [M-PGEIR20G$14117

- A~N'N 10I' S N ;SH/ 0 WO 21)1)711)1)7886 PCT/JP2006/314117 197 91
32 506 ESI+ 4 [M+H1+ 0-H " ko N))L&>- ’

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
' 90 0 394 APCI
3 [M+H]*
0.
N
o H N
Pe }Y
0 o S
F
90 0 406 APCI
A [M+H]*
O'{\I H |
N
b /
0 0O S
( F
EXAMPLE 91
: Y9 Y
cl O~ __E_, N1 - O‘lN - »
o] o
©1-A) (91-B)
o g ¢
o.. . .
) . L o )
O\/ ~7 mOH
~g o s o “s: o)
o oo

"Ny
—_—_—
lopns
I\
00

©1-F)
(1) To a solution of cyclopentyloxyamine (5.0 g, 49 mmol) and

triethylamine (8.15 ml, 59 mmol) in THF (50 ml) was added dropwise a
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~~0NV_~N-50 91 33 500 ESI+ 9 [M+H1+ S~~YN O'\N 91 34 514
ESI+ /-l [M+H]+ O-NQS 0 S pY" ON91 35528 ESI+ 9 [M+H1+ 0.1 NN
WORNZPOTE860 S=( 0'S\ N H 91 36 494 ESI+ 4 [M+H1+ 0.7, bECIBHR2046:314117
" 0S\ N 91 37 480 ESI+ [M+H1+ O.N{~~{'N 0, O SY NH2 0\0 WO
21)1)711)1)7886 PCT/JP2006/3141171968

solution of ethyl chloroglyoxylate (6.1 g, 45 mmol) in THF (25 ml) under
ice-cooling, and the mixture was stirred at the same temperature for 30
minutes and at room temperature for another 1 hour. The insoluble
was fﬂtered off through Celite, and then the filtrate was concentrated in
z}acuo, and the resulting residue was purified by silica gel column
chromatography (25% ethyl acetate-hexane) to give the compound (91-
A} (7.97 g, yield 88%) as a pale yellow oil.

. MS (m/z) APCL 202 [M+H]*

(2) To a solution of the above compound (2.0 g 10 mmol) in
acetonitrile (80 ml) were added sequentially triphenylphosphine (3.93 g,
15 mmol) and carbon tetrabromide (4.97 g, 15 mmol) at room
temperature, and the mixture was heated to reflux for 3 hours. After
cooling to room temperature, the mixture was concentrated and the
residue was purified by silica gel column chromatography (3% ethyl
acetate-hexane) to give the compound (91-B) (1.87 g, yield 71%) as a
colorless oil.

(3) To a solution of the above compound (5.28 g, 20 mmol), 4-
methylthiophenylboronic acid (5.04 g, 30 mmol) in 1,2-dimethoxyethane
(120 ml) were added a 1IN aqueous sodium carbonate solution (60 ml)
and dichlorobis(triphenylphosphine)palladium (1.4 g, 2.0 mmol) under
argon, and the mixture was heated at 80°C for 30 minutes using a
microwave reactor. After cooling to room temperature, the reaction
mixture was diluted with ethyl acetate, washed sequentially with water
and brine, dried over sodium sulfate and concentrated in vacﬁo. The
residue was purified by silica gel column chromatography (2 to‘ 3% ethyl
acetate-hexane) to give the compound (91-C) (4.20 g, yield 68%) as a
pale yellow oil.

(4) To a solution of the above compound (20 g, 65 mmol) in
methylene chloride (320 ml) was added dropwise a solution of 75% m-

chloroperbenzoic acid (32.9 g, 143 mmol) in methylene chloride (80 ml)
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91 38 514 APCI [M+H]+ O'N\INYNOSJ\N 000H91 39451 APCI 4
[M+H]+ Nr 0 SN 0O H 91 40 465 APCI [M+H]+ ~~IN g0 EXAMPLE
W@20CdWésfisonding starting compounds were treated in the sirRidyJP38¢mMdH117

- as EXAMPLE 65 to give the following compounds. EXAMPLE No
Structure MS (m/z) No. 92 1 380 APCI9® [M+H]+ O,N NYN 0,s05s 092
2 444/446 APCI O [M+H]+ 0, YN oI~ 0 s~ oci WO 21)1)711)1)7886
PCT/JP2006/314117 199

under ice-cooling, and then the mixture was stirred at the same
temperature for 30 minutes and at room temperature for 2 hours. The
precipitate was filtered off through Celite, and then to the filtrate was
added a 10% aqueous sodium sulﬁte solution and the mixture was |
stirred for a while. The organic layer was separated, and then washed
sequentially with a saturated aqueous sodium carbonate solution, water
and brine, dried over sodium sulfate and concentrated in vacuo. The
residue was purified by silica gel column chromatography (25% ethyl
acetate-hexane) to give the compound (91-D) (19.35 g, yield 88%).
MS (m/z) APCIL: 340[M+H]*
(5) The above compound was reacted in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (91-E).
(6) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (91-F).
MS (m/z) APCIL: 388 [M+H]*

The above compounds of EXAMPLE (91-C), (91-D) or (91-E) and
the corresponding starting compounds were reacted in the similar
manner as a combination of any or some of the above EXAMPLEs to

give the following compounds.

EXAMPLE -| No Structure MS (m/2)
No.
91 1 394 APCI
g




92 3382 APCI [M+H]+ O.NpN "Y 00JJ 0 EXAMPLE 93
Corresponding starting compounds were treated in the similar manner as

WQE)OAWL%%S to give the following compounds. EXAMPLE NB(S{dRafgpss14117

MS (m/z) No. 93 1428/430 APCI [M+H]+ 9 O.N llyNT 00 TOY 110¢cl
93 2 462/464 APCI 9 [M+H]+ 0.~, NXRZ) OI 3 O Ol cl 93 3 430/432

APCI O [M+H]+ YO. Nijy N N 1005SJ 0Cl EXAMPLE 94 WO
©21)1)711)1)7886 PCT/JP2006/314117 A
91 2 466 APCI
0
O.lN H
9 m 'Y
2 0O 8§
P e
o o
91 3 436 ESI [M-HJ-
O~|N H
_N
Q-Sm Y
- O S OH
o1 419 APCI
[M+H]*
0.
L
0, 0 sY4
P}
o} \}\I
91 424 APCI
[M+H]*
O.lN H
N._N
o ' OH
91 406 APCI
[M+H]*
O'[\I
RN
0, |
s 0] > E
(0]
91 7 Q 479 ESI [M-I—I]-
O"N ’
NN
oSO oo
S ~
o o N




2000~ONc~N~N O 'O (1-C) (94-A) HO,~-NNN SOOSl//~0S
(94-B) O'S" 0 (94-C) (1) The compound (1-C) was treated in the similar
W(Pr?&ﬁ?f@‘?7§§6 EXAMPLE 65 to give the compound (94-A). MS (R&/ENRIOEY314117
442 [M+H]+ 5 (2) The above compound was reacted in the similar manner
as EXAMPLE 66-(1) to give the compd88d (94-B). MS (m/z) APCI: 352
[M+H]+ (3) To a solution of the above compound (95.0 mg, 0.27 mmol),
triphenylphosphine (127 mg, 0.487 rnmol) and cyclopropylmethanol 10
(58.4 n%d, [0.810 mmol) in THE (6 ml) was added dropwié&>dfisb Yo
azodicarbpxylate (0.096 .487 mmol) under ice-cooling. The mixture
was stirred at the Same temperature for 3 hours, concentrated in vacuo,
and the residue wds purlfled| y Eel -filtration (column: JAIGEL, solvent:

chloroform) to give thg T%C) (82.8 mq, yield 78%) 15 as a

colorless golid. MS| (m& CIO4 M+H]+ Corresponding starting
compounds were t eatéd in the simiér Manner as one{or more

COMbINg{ioNs Sefgqted from the above methods, EXAVEREARGY2),
EXAMPLE 64 and EXAMPLE, 53 to give the following PPVedtiipounds. WO
2007/007886 PCTAIP2006/314117 201 EXAMPLE Nojstructure MS (m/z)
No. 94 1 442 APCI [M+H]+0(|NN

Hon
Y
Q 0 s<
S8, _
0 O
91 10 528 APCI
L e
O
! NYN
0 0 s4 N=
/S.- N \ /
o o H
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0 JEF
91 13 412 APCI
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NYN QS da 94 2 426 APCI [M+H]* 0.~ HH NYN AIS SJ a0 94 3 410
APCI [M+H]+ 0. HHY ,N Z~lls) 0sJ 0'D 94 4 521 APCI Y- [M+H]+
WGSR)T/MT460 s~ 00 94 5 467 APCI [M+H]+ N O.N HH 00YNCT/ER006G14117
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ily NYN ~ 0 sJ 60 WO 2007/007886 PCT/JP2006/314117 203 94 13 472
ESI+ [M+H]+ o' .0 94 14 443 ESI+ Nri" [M+H]+ ONN~ N5-J'a .S.
WQ2M0TN 1836448 ESI+ [M+H]+ . N SIN 94 16 424 ESI+ [M+HEGTOPI0§314117
" ONSJ 94 17 408 ESI+ [M+H]} O'N 0 sJ/ 0"0 94 18 394 ESI+ Y [M+H]+
NN OS 60a 196
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WO 21)1)711)1)7886 PCT/JP2006/314117 204 94 19 406 ESI+ 1
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W@ 197947386N 444 ESI+ C 1 [M+H]+ NJ O,N NYN ~so~ s~ BOHIP20§6/314117
476 ESI+ [M+H]+ ONHNY o0~~01-DI 94 23 436 ESI+ 1-1 [M+H]+
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EXAMPLE 92
Corresponding starting compounds were treated in the similar

manner as EXAMPLE 65 to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No. )
92 1 380 APCI
R
O.
IR
Y
o
92 2 444 /446 APCI

Q [M~+H]*




oNYN 011% 94 30 0 424 APCI [M+H]+ 0.N aYN ILI 5~~ 0 sJ 0"0 WO
2007/007886 PCT/JP2006/314117 206 94 31 424 APCI O [M+H]' y H
WORPN/@T88€'p 94 32 0 463 APCI N [M+H]+ O.N p N 0'0 94 BEFIRA8E314117
© APCI f[M+H]+ 0.H N /94 34 449 APCI N [M+H]+ S O.~NnnNYN ys
0 S 94 35 424 APCI 0 [M+H]+ 199

92 3 382 APCI

)\ [M+H]*
A,
Q m Y

O

EXAMPLE 93
Corresponding starting compounds were treated in the similar

manner as EXAMPLE 65 to give the following compounds.

| EXAMPLE | No Structure MS (m/2)
No.
93 1 428/430 APCI
7
O.
LA
NG
\qm SJ
o
93 2 462/464 APCI
o
0.
Lo
b
\qm S\/g
| o o ¢
93 3 o 430/432 APCI
0.
I Hn
J m T
N

EXAMPLE 94
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0. Nb,N AISc s~ o0a 94 36 457 APCI [M+H]+ NiNH of NN Al, c. o sD/
6,6 WO 2007/007886 PCT/JP2006/314117 207 94 37 3452 APCI p

WONBHAPO788ON NYN S 0 Sj 0" 94 38 0 484 APCI S;0 [M+H]PGIHH0p$/E14117
- SJ 0094 39 468 APCI [M+H]+ O.N A O 00s 00 94 40 444 APCI NCN

[M+H]+ O.HNNN pY .s oD/ 200
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AN ™ — I Non, —
o) 20N
0*%0 s 0 /
0”70
(1-C) (94-A)
HO\lN N N
N | H
A g /2 NN
O/'S\\O ° S S o] S Y
(94-B) S
(94-C)

(1) The compound (1-C) was treated in the similar manner as
EXAMPLE 65 to give the compound (94-A).

. MS (m/z) APCI: 442 [M+H]*

(2) The above compound was reacted in the similar manner as
EXAMPLE 66-(1) to give the compound (94-B).
MS (m/z) APCI: 352 [M+H]*
(3) To a solution of the above compound (95.0 mg, 0.27 mmol),
triphenylphosphine (127 mg, 0.487 mmol) and cyclopropylmethanol
(58.4 mg, 0.810 mmol) in THF (6 ml) was added dropwise diisopropyl
azodicarboxylate (0.096 ml, 0.487 mmol) under ice-cooling. The
mixture was stirred at the same temperature for 3 hours, concentrated
in vacuo, and the residue was purified by gel-filtration (column:y JAIGEL,
solvent: chloroform) to give the compound (94-C) (82.8 mg, yield 78%)
as a colorless solid.
MS (m/z) APCI: 406 [M+H]*

Corresponding starting compounds were treated in the similar
manner as one or more combinations selected from the above methods,
EXAMPLE 66-(2), EXAMPLE 64 and EXAMPLE 53 to give the following

compounds.



0" 94 41 391 APCI N\ N H [M+H]+ N ~S ~ 0 SJ 00 94 42 OH 410 ESI+

[M+H]+ O,N YN WO 21)1)711)1)7886 PCT/JP2006/314117 208 94 43
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(1) The compound (1-D) and the corresponding starting compound were

reacted in the similar manner as EXAMPLE 1-(4-1) to give the 5
WQaMpBRItde(95-A). MS (m/z) ESI: 362 [M-H] (2) The above cobbolrmaoasd117
" the corresponding starting compound were reacted in the similar manner

as EXAMPLE 1-(5) to give the compogpg (95-B). 10 MS (m/z) APCI: 600

[M+H]+ A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound. WO

WO
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VO{\) Ns5 N N- 5 EXAMPLE 97 Corresponding starting compounds were

treated in the similar manner as a combination of the method of
WENATPIE691 and the above -mentioned method to give the REIGIRNG6/314117
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Q.
N
A, m o
S7 o 3 Y/
Q0
94 16 é) 424 ESI+

L' [M+H]
o]

94 17 ' 408 BSI+
)\ [M+H]*
o.IN }
N.__N
\r/
A\.,s,« 0 54
o o
o4 18 394 BESI+
hd [M+HJ*
O.
Y
N
VAN 0 \QJ




97 5392 APCI 9 [M+H]+ O,NN Y S0 S=(OH 97 6 396/398 APCI

[M+H]+ 0, NYN S &YOS CI 97 7 449 APCI [M+H]+ O,NNOS/0-r N
WORWTIOT87/007886 PCT/IP2006/314117 211 97 8 380 APCHCT/JRRABHS14117
' SOSNYCF EXAMPLE 98 R HO,N0,100\/0 O p' O O~ "0 (98A)

(98-B) 204
94 19 406 ESI+
| [M+H]*
O.
R
N m )
0
94 20 449 APCI

S \)\ [M+H]*

O)Y N r)
94 o1 444 BSI+

[ ]\ [M+H]*
m 'Y

94 22 d ‘ 476 ESI+

@ [M-+H]*

94 23 436 ESI+

[M+HJ*
0
0.
N \
A m 1)
s 0O S
OO
94 24 . 436 APCI
Q& [M+H]*




OO O,NO, OHY O 01i0 0~\O (98-C) (98-D) (1) 3-Methoxypropy! phenyl
sulfide was reacted in the similar manner as EXAMPLE 1-(1) to (3) to

WQRAS T8 mpound (98-A). 5 MS (m/z) APCI: 316 [M+H]+ (2)PRTIBBIGES14117

compound and the corresponding starting compound were treated in the
similar manner as EXAMPLE 1-(4-2-1)4ggive the compound (98-B). MS
(m/z) APCI: 386 [M+H]+ 10 (3) The above compound was treated in the

similar manner as EXAMPLE 1-(4-2-2) to give the compound (98-C). MS

s N
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following
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94

27

472 ESI+
[M+HT

94

28

472 ESI+
[M+H]*

94

29

436 APCI
[M+H]*

94

30

424 APCI
[M+H]*




compound (98-E) (1.04 g, yield 99%) as a colorless oil. 10 MS (m/z) APCI:
312 [M+H]+ (2) The above compound (98-E) was reacted with the
WQ@@ﬁé&}ﬁMlng starting compound in the similar manner as EXAINIP0B6/314117

83-(5), (6) and EXAMPLE 84 to give the compound (98-B). MS (m/z)

APCI: 386 [M+H]+ 15 Corresponding stag@g compounds were treated in
the similar manner as the above-mentioned to give the following
compounds. No Structure EXAMPLE MS (m/z) No. 98 1 0 498 APCI ,IN

[MFH]Fo N NY4 1010 O WO 2007/007886 PCT/IP2005 3183 5721398
2608 APCl ~,. [MtH]+ O.N N P~~S O S /06 ~N~N~ [@8:-8}p 469 ARG
1[M+H]+ NNOS Y- N 09874535 APCI [M+H]+ Tq.Ny NYN 6 N 98
5505 APC| Oy
, 1 NYN
AS o 4
0o
94 32 Q 463 APCI
Ny\- [M+H]+
g \
) n
4
94 33 EoF 430 APCI
Y
m ™
94 34 - 449 APCI
& 3 [M+H]*
S
I
J
94 35 424 APCI
O‘\ [M+H]*
94 36 . 457 APCI
N? [M+H]*
O.
I Hon
\r/
A Y0
%




0 [M+H]+ | O.N~~NYN 00 N-J 98 6 592 APCI [M+H]+ 0.N YN 98 7

565 APCI [M+H]+ O'N 1%N Op,SOS/\ ON_~OH EXAMPLE 99 WO
WQ12003pa7886) 7886 PCT/JP2006/314117 214 1 ~1 0-N O,N O,PSIHE0CH /G117
" 0-,N-SI/OO\~iIIOH z~.C~ONS O OO0 (87-C) (99-A) (99-B) O,N |
YNSO0S~_ 000 (99-C) (1) The compgund (87-C) and the
corresponding starting compound were treated in the similar manner as
EXAMPLE 82 to give the compound (99-A). 5 MS (m/z) APCI: 387 [M+H]'
2) Thegghove und-was-treatecHn-the-simitar-manperas
(2] e %4 s 452 KPCI

Q [M+H]
0.
N 0 .
\r/
Asm Y
0o

94 38 oo 484 APCI
O.N
RN
ISR e
. Qo O
94 39 5 468 APCI
fj [M+H}*
0.
NG
\r/
ISR e
%
94 40 ’ 444 APCI
N [M+H]+
o |
N
oy
"
\(/
/
00
94’ 41 N 391 APCI
NS

N [M+H]*
o

94 42 410 ESI+
[M+H]*
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EXAMPLE 63-(2) to give the compound (99-B). MS (m/z) ESI: 765

[2M-2H+Na] (3) The above compound was treated in the similar manner
W%@‘W@WMPLE 1-(5) to give the compound (99-C). MS (m/B¥XAPR2004384117

[M+H]+ Corresponding starting compounds were treated in the similar

manner as the above-mentioned to givedlae following compounds.

EXAMPLE No Structure MS (m/z) No. 99 1 470 APCI C4 [M+H]+ N NSN

OM~N:SO SN 00 WO 2007/007886 PCT/JP2006/314117 215 99 2 469

APEHsiv+HHO N HHN N ——6-99-3-609 APCHG N4 N
N))) 99 4 506 APC| [M+H1+ @ N'H -ly JH{ NN p.~ s(@\&:50 N 99 5 536
APCI 5 .

TR
A DY,
o"g
94 44 o 535 APCI
M+HT]+
C,ﬁJLOJ\\ [M+H]
O‘!\I y
JQ)YNY/N
A.s o s4
0™~'0
94 45 432 APCI
"N [MH]
O
O.
L
\r/
Asm I /
00
EXAMPLE 95
\N‘N \N ~N

3
,$”J> [
% e

(1-15) o" o (©5-A) (95-B)

(1) The compound (1-D) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(4-1) to give the
compound (95-A).
MS (m/z) ESI: 362 [M-HJ- ‘
(2) The above compound and the corresponding starting cbmpound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (95-B).
MS (m/z) APCIL: 600 [M+H]*

A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.



O [M+H]+ N HNYN 10--N.S~.~O5I|~ 0N O- EXAMPLE 100 WO
21)1)711)1)7886 PCT/JP2006/314117 216 Qo ¢11 TONON HZN/O
WO067/8E8860 (87-C) (100-A) rO HH 0O~ HF 1 OH 91.0i~N.8(T/JP2006/314117
© 0Si.O~INs 00 00 (100-B) (100-C)O O.HV NNNH\NHY"ilO S~
~SI.0O~S/0O5~(HOOSOO00\ (1005}gh(100-E) (1) The compound
(87-C) and the corresponding starting compound were treated in the
similar manner as EXAMPLE 82 to give the compound (100- A) 5 MS

PCH-373 [’\v H+(2)-A-selution-of the-above-€ol ;
1\7076mm%l g;}d im d%zoFeLﬁ 28 g, 18.6 mmol) in DMF Iﬁ/ as
ICe-coo and 1 490 APCI

N _ [M+H]*
.N/

0.
N

A Y y)
'S O 8§ /
O'c') 0]

EXAMPLE 96
The compound (80-C) and the corresponding starting compounds
were reacted in the similar manner as EXAMPLE 1-(5) to give the

following compounds.

EXAMPLE | No Structure MS (m/z)
No.
96 1 o) 442 APCI
(. [+

Oy
PN
j \W// =N
0 g’ {
96 2 479 APCI

g [M+H]*
atg S@

e

EXAMPLE 97
Corresponding starting compounds were treated in the similar
manner as a combination of the method of EXAMPLE 91 and the above

-mentioned method to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.
o7 | 1 450 APCI
Q [M+HJ*
OT‘] y ‘
N._N
m )
\§ 0O S8 O/\
0 0




thereto was added tert-butyldimethylchlorosilane (1.45 g, 9.3 mmol). The

mixture was stirred at room temperature for 2 hours, diluted with 10 ethyl
WQ2etatw73ed washed with water and brine, dried over sodiumPEu#R2IGerFd4117
* concentrated in vacuo, and the resulting residue was purified by silica gel

chromatography (33% ethyl acetate-hexage) to give the compound

(100-B) (3.58 g, yield 95%) as a colorless oil. WO 2007/007886

PCT/JP2006/314117 217 MS (m/z) APCI: 487 [M+H]+ (3) The above

pu| + ~tad i tho-eltalar mannarac TN AN B2 (D2\ tn ni\
bUI]I[JUléIFfu wdAasS I.TE U TITUTIC ST TIa rarimTCT aS— ALY, 39‘5 CXL} |3v g
the compofund (10Q-C). (4)/The above compound was t In the
similar mahner as 5 EXA E 1-(5) to give the compound 100-1)). M
(m/z) APCJ: 569 [M+H] (5) Thg above compound was treated in the similar
manner as EXAMPLE 67-(4)! o ve,\ghe compound (1@0 E). MS (m/z)
APCI: 455{[M+H]+ [L0 Cafrespok dl@artmg compountds were treated |n
the similar| manner as $he above men Lerd to give the following
mpaaund EXAMPLE No Structire M /m/7\ No-100.1 _48E5, AD(‘l
\JUIIIIJU\Q%JJ- CL VO OJTrOoOctoreT IIT—I_}‘I\IV- =y )
[M+H]+ ON IH Y| N HO/~\N.s\1O SL 00 100 2 492{’,%%%?06 [M+H[+
N I~y HNYN HO' [N;g 0 00 N- 100 3 0 522 APC
N m q
hig
\Sm Sj
97 4 387 APCI
Q.
0.
&NYN
~g o S 7
\\N
o7 5 392 APCI
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0.
NG
@*ﬂ Y,
~g 0O s
! ‘ OH ‘
97 6 396/398 APCI
| 19
o.,\l !
N
O)\rf Y
~g o S
cl
97 7 449 APCI
Q [M+H]*
0.
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Sopuc Byt
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15

[M+H]+ 0. NHNY S HO-NO;SON O N 0- EXAMPLE 101 WO

2007/007886 PCT/JP2006/314117 21800 1~ O-NO,NIO\IOH O
W@RONOPTEE6H2N 0 0 (87-C) (101-A) O,N 1 ~N ~O- N.s 0 S( RE'NJIR2006/314117
- (101-B) (" (1) The compound (87-C) was treated in the similar manner as
EXAMPLE 82-(1) and 1-(4-2-2) to give #ietcompound (101-A). MS (m/z)
ESI: 793 [2M-2H+Na] 5 (2) The above compound was reacted in the
similar manner as EXAMPLE 1-(5) to give the compound (101-B). MS
(M/z) APET:.623 [MFH]F Corresponding Starting COMpauEEH ASHE treated
in the similar manner as t bove-mentioned to give {erielipwing
compounds. EXAMPLE NoO tructure MS (m/z) No. 101 1 483 APCI 0

i .
mY/
\S O S\g
F

EXAMPLE 98

HO\IN "
0 — m°\ o Lo
~o TN "g S g o m ~

Vs
o o
(98-A)

g‘?\ Q?\

[oN

| Y
_ ! — N
oy T
(o] S
S0 "8 ° \0/\‘;;/8\\ {
@]

S

o o
(98-C) : : (88-D)

(1)  3-Methoxypropyl phenyl sulfide was reacted in the similar
manner as EXAMPLE 1-(1) to (3) to give the compound (98-A).
MS (m/z) APCI: 316 [M+H]*
(2) The ‘abov'e compound and the corresponding starting compound
were treated in the similar manner as EXAMPLE 1-(4-2-1) to give the
compound (98-B).
MS (m/z) APCI: 386 [M+H]*
(3) The above compound was treated in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (98-CJ.
MS (m/z) ESI: 741 [2M-H}-
(4) The above compound was treated in the similar manner as
EXAMPLE 1¥(5) to give the compound (98-D).
MS (m/z) APCIL: 468 [M+H]*

The compound (98-B) was also synthesized in the following

alternative method.
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[M+H]+ ONNN 0'j/J 0,,~~N.S.0 0 S WO 21)1)711)1)7886
PCT/JP2006/314117 219 101 2 520 APCI 0 [M+H]+ O_N NY'N O"N.S
WQ 087007886 101 3 550 APCI 11\ [M+H]+ O,N HH I~y .OtiN.sRSHJR2006/N4117
" 10 N O EXAMPLE 102 Corresponding starting compounds were treated in
a combination of the above-mentioned@2mh®thods to give the following
compounds. EXAMPLE No Structure MS (m/z) No. 102 1 0 423 APCI
[M+H]+ O.N1 QS ~i0SN do 102 2 422 APCI ro [M+H]+ YO.N\N,

0 @]
0 A &
o O\ O\
0.

. ) —_— )
le) ~ o
\Qm \ﬁ O/\/;'S"O
$ 0
0 (83-C) (98-E) (98-B)

(1) A solution of the compound (83-C) (1.00 g, 3.36 mmol) in DMF
(15 ml) was ice-cooled, and thereto were added potassium carbonate
(697 mg, 5.04 mmol) and methyl iodide (0.0251 ml, 4.03 mmol). The
mixture was stirred at room temperature for 3 hours, diluted with ethyl
acetate, washed sequentially with water and brine, dried over sodium
sulfate and concentrated in vacuo, and then the residue was purified by
silica gel chromatography (0 to 10% methanol-ethyl acetate) to give the
compound (98-E) (1.04 g, yield 99%) as a colorless oil.
MS (m/z) APCL 312 [M+H]*
(2) The above compound (98-E) was reacted with the corresponding
starting compound in the similar manner as EXAMPLE 83-(5), (6) and
EXAMPLE 84 to give the compound (98-B).
MS (m/z)-APCIL: 386 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
98 1 0 498 APCI
Q N M+ H]
O.N




i ON SJ ~ 102 310576 APCI 12 [M+H]+ ON “iNYN0"00s\ o ory~N
WO 21)1)711)1)7886 PCT/JP2006/314117 220 102 4 0 606 APCI C?
WONROAPATERSH NYN )))))) /1O S~ 05.0 NON O 102 5 450 APCPGH/JRROPFH314117
. ONSN ~ So0p576 APCI 102 6 [M+H]+ 00-HA*~/NN C O ,p ~N.11
102 7 532 APCI 4 [M+H]+ O.N O ON AN~

98 5 5 608 APCI
g\\\ [M+HJ
O}N y

N
oy
0T © S{ ¥
OO P
N Nj(
A o 4

o8 3 o 469 APCI

gx (M}
0.
NoH .
Y
S0 N"Ng 0 S~,\f>_
ol
0o

98 4 o 5385 APCI
Q [M+H]
o.rl

Ron
\r_;‘,
\OA\/\-,S C s/ \
O% -
¢} N
Oh
98 5 S o 505 APCH
)
NN
X hg
O
O N=

o8 6 0\ 592 APCI
g‘\\ {M+H1+
o.

ey
Y
o ™gs © s 3
/&) N=
ot
~.\—-N:

98 7 q 565 APCI
g\\ {M+Hl+
o.IN

Hox
\0/\/8-.,3 O 3 7 N\
0 =
o
oy

EXAMPLE 99



eO ~N 102 8 560 APCI [M+H]+ O.NHHNN 5N\-~N O 102 9 532

APCI 9 [M+H]+ a.NNN O S~dO0N~/NH 0WO 21)1)711)1)7886
WEDIIIPES06/314117 221 102 10 1519 APCI 9 [M+H[+ 0.N RGI/E05814117
© d0 N~3 102 11 567 APCI 9 [M+H[+ O.NONN O S 3, N~ O d us~0 102

12 448 APCI 4 [M+H]+ O.NN-N 0, 05l@

N - N - O
H
o}
H,N © So~Msg SN o
0 (6] .
o o
(87-C) (99-A) (99-B)
0
N
N
————— e
K
! Q)Y A
\O/\/N\,‘S‘. 0 S{O
0o \
(99-C)

(1) The compound (87-C) and the corresponding starting compound
were treated in the similar manner as EXAMPLE 82 to give the
compound (99-A). |
5 MS (m/z) APCIL: 387 [M+H]*
(2) The above compound was treated in the similar manner as
EXAMPLE 63-(2) to give the compound (99-B).
MS (m/z) ESL: 765 [2M-2H+Na]-
(3) The above compound was treated in the similar manner as
10 EXAMPLE 1-(5) to give the compound (99-C).
MS (m/z) APCI: 499 [M+H]|*
Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.

99 | 1 , 470 APCI

g ] [M+H]*
O.
LR
T
%0




d'0 102 13 450 APCI [M+H1+ .N ~/N N~ OH 102 14 551 APCI 4

[M+H[+ 0.N QS'0l'S ~~ d b N \--/ s=0 441 APCI 102 15 [M+H] 0.~
WORPNANTE007/007886 PCT/IP2006/314117 222 102 16 46QWARRUD6/314117
- [M+H]+ pN N QS O N~ 00 102 17 415 APCI 9 [M+H]+ O.N1 Z 0 NJ

00 102 18 478 APCI Q [M+H]+ H O.No;N¥N o

99 2 5 469 APCI
g\\\ [M+H]+
0.
N N
oM oy Y,
o
5
99 3 609 APCI
Qﬁ [M+H]
O,
I oH y
\0/\/“?5 8] I/ o
0O N/‘j*NN‘(
s o
99 4 . 506 APCI
g\\ [M+H]
)
Non
H g
oo big 0 s\
; 0% N=
99 5 R 536 APCI
<~‘ [M+HJ*
Q.
LR .
OO N=
O—_

EXAMPLE 100



0s '00 10219538 APCI 4 [M+H]+ 0. ON'S/)0 ‘0102 20 552 APCI Q
[M+H]+ O,N 0 S~0 NYN 0SO S- 0102 21 472 APCI 4 [M+H]+ O.N '~, S
WQ07/@ YO 21)1)711)1)7886 PCT/IP2006/314117 223 1GLPIP3045/314117
APCI 9 [M+H]+ A, O.N\Nt S,iOiS"( O 00 102 23508 ESI [M-H] 9 .

NYN )0 S40OH y S 0 S.0 102 24 493/895 APCI 9 [M+H]+

(o] (@]
Q‘.\\\ 2

o\rl o\‘N
O T T
. 0
H,N © HO/\/H »s<
o ©O
®7-0) . (100-A)
o
0
R g 3
o. :
Ly ™ T Y
Sl © >si, o/\/H‘s 0
0" o o
o}
(100-B)
(100-C)
3
Q
3 L
O.
. N
O R LN
>|\I H - / POLN (¢] S\Z
. HO 'S7
/SLO/\/N\,‘S (e} S . o
oo
(100-D) (100-E)

(1)  The compound (87-C) and the corresponding starting compound
were treated in the similar manner as EXAMPLE 82 to give the
compound (100-A).
5 MS (m/z) APCI: 373 [M+H]J*
(2) A solution of the above compound (2.89 g, 7.76mmol) and
imidazole (1.28 g, 18.6 mmol) in DMF (48 ml) was ice-cooled, and
thereto was added tert—butyldimethylchldrosilane (1.45 g, 9.3 mmol).
The mixture was stirred at room temperature for 2 hours, diluted with
10 ethyl acetate, and washed with water and brine, dried over sodium
sulfate and concentrated in vacuo, and the resulting residue was
purified by silica gel chromatography (33% ethyl acetate-hexane) to give
the compound (100-B) (3.58 g, yield 95%) as a colorless oil.
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0.N' N N X50 0 "NiBr 0102 25 569 APCI 9 [M+H]+ O.N05J10O N" 050

102 26 366 ESI [M+H]- 0. NDNSJ . O b EXAMPLE 103 WO
WQ12003pa7886) 7886 PCT/JP2006/314117 224 HO_N 00") 0 O' PQIIIP00¢/314117
" \NOHNYC p%SDpliOS iO0;500 OCI ' (1-0) (103-A) (103-B) HO

O-NHH NYN YyS,/OSIO OCI (1@3%) (1) The compound (1-D) and

the corresponding starting compound were reacted in the similar manner

as EXAMPLE 1-(4-1) to give the compound (103-A). 5 (2) The above

.t nding starting compound were réacted in the
VS TR AP T

E 1-(5) to give the
(3) The above compound was treated in the similar manner as

EXAMPLE 63-(2) to give the compound (100-C).
(4) The above compound was treated in the similar manner as
EXAMPLE 1-(5) to give the compound {100-D). -
MS (m/z) APCI: 569 [M+H]
(5) The above compound was treated in the similar manner as
EXAMPLE 67-(4) to give the compound (100-E).
MS (m/z) APCI: 455 [M+H]*
Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
100 1 o 485 APCI
g\\\\ [M+H]*
, o.
. lN H )
Ho’\/nrsm j3//
O"O
o
\
100 2 o 492 APCI
g \ [M+H]*
0.
N
Nea s
HO~ Al 0 s@
OO N=
100 3 o 522 APCI
Q»“ [M+H]*
0.
Ny
N N
HO\/Hjs 0 /4 \
O
6! N=
O...

EXAMPLE 101



compound (103-B). MS (m/z) APCI: 536/538 [M+H]+ (3) The above
compound (107 mg, 0.21 mmol) was dissolved in, 10 methanol (2 ml),
W%ﬂ@ﬂ‘ﬂ@ﬁéﬁé were added two drops of a 4N solution of hydrod¥HrGRRMe814117
in dioxane. The mixture was stirred at room temperature for 24 hours,
diluted with ethyl acetate, washed with2{a8er and brine, dried over
magnesium sulfate and concentrated in vacuo, and the resulting residue
was purified by silica gel chromatography (0 15 to 3% methanol-ethyl
acetate) to give the compound (103-C). MS (rp/z) APCI: 430/432 [M+H]+
Corre p&ndlng starting compounds were trg:'%d in the similar manner as
the aboye-mentioned to give the following compounds. EXAMPLE No
Structuee MS (m/z) No. WO 21)1)711)1)7886RCT/IP2006/314117 225
103 1 47Y APCI Ho O [M+H]+ TN OS 0 S 0IN 168 2 410 APCI HO N
NIWOO SR , ~ EXAMPLE!104 resgonding starting
npetindPwere treated in the similaismarfner as EXAMPLE 67 using the
compound 67-B or the correspondln% eﬂantlomer synthesized in the
method@t&XAMPLE 67 to 5 give the followipgcgmpounds. EXAMPLE
No Structure MS (m/z) No. 104 1 OH 550 ESI+ [M+H]+

0 o N N
(101-B) \—_Q{

(1) The compound (87-C) was treated in the similar manner as
EXAMPLE 82-(1) and 1-(4-2-2) to give the compound (101-A).
MS (m/z) ESI: 793 [2M-2H+Na]-
(2) The above compound was reacted in the similar manner as
EXAMPLE 1-(5) to give the compound (101-B).
MS (m/z) APCL: 623 [M+H]*

Cofresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE: | No Structure MS (m/z)
No.

101 1 483 APCI
[M+H]*




O,INN iNY\IOSONN4 0 104 2 OH 444 ESI+ [M+H]+ OONNNSO0Q
0O'0 Cl 104 3 OH 491 ESI+ [M+H]+ 10,N ,~ YN 0'p N O WO
WQ@100Ypa18%6) 7886 PCT/IJP2006/314117 226 104 4 off 444 ESPETINPRAH314117
" OONHN S10s06Cl10450H491 ESI+ °,. [M+H]+ O0,nn"'NNYN S
yos/ Op 0- 104 6 478 APCI OH [M+H]#9

101 3 520 APCI
< ] [M+H]*
, 0. A
N
| }j N
o A
\O/\/N~S O S 7\
O', eo . N=
101 3 o 550 APCI
g‘s [M+H]*
o.
NS
\O/\/N.S 0 s~ N
'S -
O 0 9
/
EXAMPLE 102

Corresponding starting compounds were treated in a combination

of the above-mentioned methods to give the following cbmpounds.

EXAMPLE | No Structure MS (m/z)
No.
102 423 APCI
: Qg [M+H]*
0.
K
s N
v o
102 422 APCI
) gﬁ [M-+H*
o.[\l
Non
0 m )Y,
S,
Vo
102 0 576 APCI
G [M+H]*
=N
N
LTI
O.,Séo Ny I




ONHHN OOpRF FF 104 7 482 APCI OH _HH [M+H]+ NN/O S
dO 0 C 104 8 461 APCI OH [M+H]+ O, NN 0 pS N 104 9 OH 438/440
WORPETOUB8H]+ 0,INH NN 0 Cl Co WO 2007/007886 PCT/JP2006/314117
PCT/JP2006/314117 227 104 10 418 APCI OH H [M+H[+ O.N N Lis\ O
0.0 104 11 OH 472 APCI [M+H]+ 0,208 N i100 FF

102 7] 0 606 APCI
Q\ [M+H]*
O‘N
i '[(} z
2 T 0
0 SY
S5 Aol
[oNe] N\__{l
102 5 450 APCI
| Q’ e
O.!\l I':l
N
Q m T
X 0 S
v o =0
102 6 576 APCI
0.
£ i
AN o s{
0™ N~\(
(¢]
102 7 T 532 APCI
[M+H]*
O.IN ’
N._S
hil
Q'sm Nf N—»
V/ fo) «—N\
102 8 560 APCI
_ Q [M-+H]*
O.IN H
NoRte
S O S —~
v o N N~
s O
102 9 532 APCI
Q [M+H]*
0.
N H
NN
Q.sm b,
X 7\
v o NH
'L%




104 12 OH 424 APCI [M+H]+ o.N nn) N N 104 13 OH 462 APCI [M+H[+
YO.NN OO 104 14 454 APCI HO---r~* [M+H]+ O.NIiNYN 0O
WEXANPIE6105 WO 2007/007886 PCT/JP2006/314117 228 PCTIP306/314117
NO\1OH OONI/ONIO 105-A) NN (87-D) ((105-B) O,N NYN F
CN~ O S (105-C) (1) To a solution of 22lcompound (87-D) (300 mg, 0.80 -
mmol), 2- tributylstannylpyrazine (384 mg, 1.04 mmol) and copper (1)
iodide (15.2 mg, 0.08 mmol) in THE (6 ml) was added 5
—rerrakmwmenyb) hosphine)paifadium (92.4 mg, 0.08 fmmelpatioom
temperatyre under argon, the mixture was heated {d!téfltix for 6
hours. After cooling, thereto Was added a 10% aqueouis potassium
fluoride solution and the /r:uéﬂ:(was diluted with ethy| acetate, and

102 11 567 APCI -

Q [M+H]
o.
N oH
N._N
\(/
% m s4
0

v N &0
/70
102 12 448 APCI
[M+H]*
0.
R
\r/
S, -
v © 0
102 13 . 450 APCI

[M+H]*
Y

102 14 551 APCI

[M+H]*
T

102 15 441 APCI

[M+H]*




then the precipitated insoluble was filtered off through Celite. The 10
filtrate was washed with brine, dried over magnesium sulfate and

WQ@WM?&&@d in vacuo. The residue was purified by silica gel PCT/JP2006/314117

" chromatography (30 to 60% ethyl acetate-hexane) to give the compound
(105-A) (206 mg, yield 79%). MS (m/z) &PL1: 328 [M+H]+ 15 (2) The
above compound was reacted in the similar manner as EXAMPLE
1-(4-2-2) to give the compound (105-B). MS (m/z) ESI: 312 [M H] (3) The

above cop
in the simil

[M+H1+ E
S 50"0O
correspond
EXAMPLE

poung

Ar manner as EX
PCT/JP2006/314117 229 co
XAMPLE 106 HO,IQ'Q

(1-D) O | (106-A
lng startin
1-(4-1) to

b

the compoqu (106-A). MS

dthe corresponding Starting comp
LE 1-(5) to give the WO

pound (105-C).. MS (m
NO,INHNN 0
) The compoy

ted in the

N wele.

DYl Vlggge—reaeﬁed
Mgg74/007886
z) APCI: 414

BO/OO0O0OHS
nd (1-D) and thg
Similar manner a
m/z) ESI: 326

.0

5

M-H] o2l
10 were re
compound
compound
to give the

acted in

5 were tr]
foIIowing compound
1061 ~04

he-abpw
(103-B)
44 ESH A

R
o0

the simila
MS (m/z)
eated in the- ﬁlmllar manner as the

c-compound andthecorresponding st
nner as EXAMPLE 1-(pytQ

I: 491 [M+H]+ Corres

EiXAMPLE No Struct

£

hd

ive the

onding starting
above-mentione,
ure MS (m/z) No|

102

18

Y
N
00

(0]
o \

478 APCI
[M+H]

102

19

0.
W .
NoRhe
N
O 0

0

-

0]

S _

538 APCI
[M+H]*

102.

20

552 APCI
[M+H]*

102

21

472 APCI
[M+H]*




ONH [M+H]+ NYN 1)050/~S Cl 106 2 424 ESI+ O'-ON [M+H1+ S

aYN o0s 106 3 454 APCI [M+H1+ O.NI "YN yS\0S 000 WO
WQ2003p978%6) 7886 PCT/JP2006/314117 230 EXAMPLE 107 §GT/3F2004$13117
ILlo ~s,0 0's0cl (1-D) (107-A) (107-B) (1) The compound (1-D) and
the corresponding starting compound 2&&re reacted in the similar manner
as EXAMPLE 1-(4- 1) to give the 5 compound (107-A). MS (m/z) ESI: 340
[M-H] (2) The above compound and the corresponding starting compound
"WeTe fgacted irpthe simifar manner as EXAMPLE 1-(5) g gixeche
compound (107-B). 10 MS (!/x) ESI: 458/460 [M+H]' Odt&Hponding
starting compounds were tredted in the similar manner as the

above-mentioned {o give the ?quovwng compounds. EXAMPLE No
Structure MS (m/z) No. NN

» L
AS 0 \\/\)\S/\ﬂ/o
o)

o0

102 23 508 ESI [M-HJ

O.IN ’
N _N
\r/
A (T L)
S5 ﬁ}OH

102 24 403/495 APCI

Q [M+H]
0.
L Ho
Negaw!
6‘0 Br

102 25 569 APCI
D
0.
Iy
AS*O 0 \[N/ N\/K
o
102 26 | 366 ESI [M+H]*
ON
| “Y/N
A\s o §7
oo

EXAMPLE 103
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15

I o
%Sm &m AJ@)\“YQ

107 1 439 ESI+ [M+H]+ O.N 0,00 N S N 107 2 564 ESI+ 0 [M+H]+
O.NHHO000S/ NYN ~0 N-~ WO 21)1)711)1)7886

WEDI7PpE3061314117 231 107 3 438 ESI+ [M+H]+ O.N p OBGIDURAYP6/314117

© 4505 APCI O [M+H]+ 0OINH NNoY oNO-107 5578 APCl oY
[M+H]+ 0.N SO NYN i0 S~N~-(N 1028468 APC| 0 [M+H]+ O.N HH

e Qe

Cl
(1-D)

(103-A) (103-B)
Ho/\
o\IN H
- N
A T /
s o S
0”70 cl
(103-C)

(1) The compound (1-D) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(4-1) to give the
compound (103-A).

(2) The above compound‘ and the corresponding starting compound
were reacted in the‘ similar manner as EXAMPLE 1-(5) to give the
compound (103-B).

MS (m/z) APCI: 536/538 [M+H]*

(3) The above compound (107 mg, 0.21 mmol) was dissolved in.
methanol (2 ml), and thereto were added two drops of a 4N solution of
hydrogen' chloride in dioxane. The mixture was stirred at room
temperature for 24 hours, diluted with ethyl acetate, washed with water
and brine, dried over magnesium sulfate and concentrated in vacuo,
and the resulting residue was purified by silica gel chromatogfaphy (0

to 3% methanol-ethyl acetate) to give the compound (103-C).

MS (m/z) APCL: 430,432 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.




NN O ()OO EXAMPLE 108 CIHO,NN O,N OO~N OHN O'S'Oo
ONO (1-D) (108-A) (108-B) (1) The compound (1-D) and the

W

Qa39p388B¥ding starting compound were reacted in the similaPGTEAPRIPES14117
EXAMPLE 1-(4-2) to give the 5 compound (108-A). MS (m/z) ESI: 359

[M-H] (2) The above compound and tH@X®rresponding starting compound
WO 21)1)711)1)7886 PCT/JP2006/314117 232 were reacted in the
similar manner as EXAMPLE 1-(5) to give the compound (108-5). MS

(mrz) 524 MFH]F Corresponding starting comppunda\rere treated
in the similar 5 m4g nnerl%ﬁﬁ\e above-mentioned to gidNhélfollowing
compounds. EXAMPLE No Structyre MS (m/z) No. 108 1 477/479 APCI
[M+H]+ NILItho gs N a Cl r/~[M+H]+
0 3 SQ
S, N=
Vo 0
/
103 2 410 APCI
HO/\\O [M+H]*
Ny
I NN
Yegte
s o S
VA
EXAMPLE 104

Corresponding starting compounds were treated in the similar

manner as EXAMPLE 67 using the compound 67-B or the

corresponding enantiomer synthesized in the method of EXAMPLE 67 to

give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
104 1 OH ) 550 ESI+
\( [M+H]*
0.
R
A m \Sr / —
=S
O N
) L/N%o
104 2 OH 444 ESI+
W [M-+H]*
' 0.
N
A\S 0 s /
O'O Cl
104 3 OH 491 ESI+
[M-+H]*
0.
N ow
N\(/N _
A\S (0] S N
Ob N o




‘N.NTY-~NNy5: 00Nj 108 3 457 APCI i [M+H]+ r-N O.N HH N 0 108

4 458 APCI /[M+H]+ ONO.NH 500 1085597 APCI " [M+H]+ N 0.~
WORG/OESEINN-~ 0 WO 21)1)711)1)7886 PCT/IP2006/31411PCIFB200884117
- 487 APCI i N [M+H]+ ONNS Als/0__ 0108 7 461 APCI [M+H]+

~7%Noc N AMPLE 109 226
104 4 OH 444 ESI+
\‘ [M=+H]*
0.
LR
As 0 jS/\/)
OO Cl
104 5 oH 491 BESI+
H [M+H]*
0.
R
F V=
A O s
S /
ol o
Cl
104 6 on 478 AP

[M+H]*
e

104 7 T 482 APCI

[M+H]*
X

104 8 461 APCI

[M+H]*
T

104 9 4387440 APCI

[M+H]*
s




EX~ HO.NN~pooOysO ;0" 'ONO'OO (1-D) (109-A) (109-B) (1)

The compound (1-D) and the corresponding starting compound were
WOaaeieMi$Behe similar manner as EXAMPLE 1-(4-2) to give thBCE/JP2006/314117
" compound (109-A). MS (m/z) ESI: 360 [M-H] (2) The above compound

and the corresponding starting compog@®¥ were reacted in the similar

manner as EXAMPLE 1-(5) to give the compound (109-B). 10 MS (m/z)

APCI: 525 [M+H]+ Corresponding starting compounds were treated in the

Similaf oanner @s|the above-mentioned 10 give the foltiqwngpegmpourns.
EXAMPLE No Strycture Mso(fn/z) No. WO 21)1)711)1) 48]+
PCT/JP2006/314117 234 169’1 478/480 APCI [M+H}+ N O.N N N/> ob
CI 109 2 458 APCI N [M+H]+°Q. INHNN is OO 109 3584 APCI N
[M+H]+ | LN N l
A 0 K
:S
90
104 11 - 472 APCI
‘ﬁ, [M+H]-
Oy !
leate
A 0 W\ F
S
%% F
104 12 424 APCI
& [M+H]
o\{\l
N
A 0 s /
o2
0
104 13 T 462 APCI
O\“( [M+H]
0.
N
NN
&‘S 0 I | 0.
©% 0
104 14 ‘ 454 APCI
HoO ™Y [M+H]*
0.
L Hn
4 J@)\( W
LS 0 3 /
00 0

EXAMPLE 105
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0.N NYN yg: 0 00 LIN~ 109 4 459 APCI C:- N [M+H]J+ NO.NO S_N NN

Y 00 109 5598 APCI N, [M+H]+ N 0.N NYN ii IOl 0 S+p"*N~O 109 6
quﬂWSQM+H]* N O.N NYN I~N Sci O Ste'(00 0 EXAMPLCE/JIPRO06/314117

Corresponding starting compounds were reacted in the similar WO

2007/007886 PCT/JP2006/314117 2328&anner as EXAMPLE 1 using

(R)-(-)-2,2-dimethyl-1,3-dioxolan-4- methanol or the corresponding

(S)-isomer to give the following compounds. EXAMPLE No Structure MS
(m/z) No. 110 1 547 APCI '

O @]
Q \

O.
Oy O N
o~ N o}
(o] N\ 0 [\
| i / kl/
N N
(87-D) (105-A) (105-B)
0
R
O.
Ny
NYN
—_——
JOTD
X
[ 2
s
N
(105-C)

(1) To a solution of the compound (87-D) (300 mg, 0.80 mmol), 2-
tributylstannylpyrazine (384 mg, 1.04 mmol) and copper (I) iodide (15.2
meg, 0.08 mmol) in THF (6 ml) was added
tetrakis(triphenylphosphine)palladium (92.4 mg, 0.08 mmol) at room
temperature under argon, and the mixture was heated to reflux for 6
hours. After cooling, thereto was added a 10% aqueous potassium
fluoride solution and the mixture was diluted with ethyl acetate, and
then the precipitated insoluble was filtered off through Celite. The
filtrate was washed with brine, dried ovef magnesium sulfate and
concentrated in wacuo. The residue was purified by silica gel
chromatography (30 to 60% ethyl acetate-hexane) to give the co{mpound
(105-A) (206 mg, yield 79%).

MS (m/z) APCI: 328 [M+H]}*

(2) The above compound was reacted . in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (105-B).

MS (m/z) ESL: 312 [M-H|-

(3) The above compound and the corresponding starting compound

were reacted in the similar manner as EXAMPLE 1-(5) to give the



10

[M+H]+ 0 0&0 N O- 110 2 547 APCI ~q | [M+H1' .J O.N HH ~NYN O 'O
0- EXAMPLE 111 OH HOO.N I NSO N_ 50_ To a solution of the
WQé@ﬁZf@@ﬂﬁG%f EXAMPLE 110-(1) (300 mg, 0.55 mmol) in THRG/FRROMea 4117
added 1N hydrochloric acid (2 ml, 2 mmol) at room temperature, and the
mixture was stirred at the same tempexgwire for 16 hours. The mixture
was extracted with chloroform, 10 and the organic layer was dried over
sodium sulfate and concentrated in vacua. The residue was purified by
silica gel romatography (10% methanol-chloroform) to give the
¢ %Jb‘ﬁnw 30 mg, yield 83%). MS (m/z) APCI: 507 [M+H]+ 15
pr(Iqj of &X E 110-(2) was reacted in the similar WO
5&%]&1 886 PCT/JP2006/314117 236 manner as the
ed to give the following compound. EXAMPLE No
Structure MS (m/z) No. 111 1 507 APCI OH [M+H]+ 01N no s/

HO. ~ 0™
! ‘ o/\o Oy
A N P LN
(o] OH \(/
O’S\\O A\ g A\ o s/ N\
585 -
5% o0* %0 N
-D) 106-A s
(106-A) (106-B)

(1) The compound (1-D) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(4-1) to give the
compound (106-A).
MS (m/z) ESI: 326 [M-H]
(2) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (103-B). |
MS (m/z) ESI: 491 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.
106 1 444 ESI+
0.
N
N
Nsghe
00 Cl
106 2 424 ESI+
0.
\O/\/ IN H [M+H]+
N
v
A sm s-¢
o0
106 | . 3 . 454 APCI
OH [M+H]*
O.IN H
N
i m Y,
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iIS.O N 0- EXAMPLE 112 A corresponding starting compound was reacted

in the similar manner as EXAMPLE 1-(5) to give the following compound.
W(DZWN/QQH‘%N Z \1S0S 500 MS (m/z) APCI: 462 [M+H]+ EXRENRPI0E/314117

113 Corresponding starting compounds were reacted in the similar

manner as EXAMPLE 40 to give the f@R@ing compounds. EXAMPLE No

St ucture MS (m/z) No. 113 1 475 APCI 9 [M+H]+ O.NNIOH ~si~o

~N 00 OH 113 2503 APCI 9 [M+H]+ O_NiN OONJOH OO 10

@Q%@:E&é 4 WO 21)1)711)1)7886 PCT/JP2006/314117 237 00 Br
B BrIN O S N (114-A) (114-B) 4 ~

o I
O lN H
| L N
A “ OH m hig \/Z
| AN o s
%s\\o - 0O 0*>% ci
(1-D) (107-A) (107-B)

(1) The compound (1-D) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(4-1) to give the
compound (107-A).
MS (m/z) ESI: 340 [M-H}
(2) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (107-B).
MS (m/z) ESL: 458/460 [M+H]*

Corresponding startiﬁg compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
107 §. 1 439 ESI+
. \o/\/ [M+H]+
O.N :
iR s
I N
0 0 /
o.Z N\<
107 2 564 ESI+
N ‘ [M+H]*
O.IN H
N
T
O:O o] S
S N/\\ 0
A \\_/N%




O,N O~NI/NY~IV NYJT (0~SNOD/BrN (114-C) (114-D) (1) Toa

solution of 2,5-dibromopyridine (23.7 g, 100 mmol) in diethyl ether (800
WQrﬂ?QR/&tU&%ﬁjed dropwise a 2.6 M solution of n-butyllithium in HekdR20¢e313117
ml, 102 mmol) over 15 minutes at -78C under argon, and 5 the mixture
was stirred at the same temperature f@20 minutes. Then, thereto was
added dropwise diethyl oxalate (16.4 ml, 120 mmol) over 15 minutes. The
mixture was stirred at the same temperature for 30 minutes and warmed
f0 OC oygll anothgr[3 hours, poured Into a saturated aguagussammoniym
chloride solution, and thefébﬁwas added 10 diethyl etheMF¥HE organic
layer was separated, washédsequentially with water and brine, dried
over magresium syilfate and goneenigated in vacuo. The residue was
purified by silica gel chjp 4% ethyl acetate-hexane) to giye
the compaound (11 Rp(1X6 g, yield 51%). MS (m/z) APCI: 276
[M+H+H2Q]+ 15 (2) Tg\a solution of the above compound (11.6 g, 44.9

wnuiiGI) BV (f’n{ ||||; was-added-soditmthiometho I

mmol) at room temperatare.. The mixture was stirred ay me
temperature overnjight, dbted with ethyl acetate, and then washed
sequentially with water anehprine, dried over magnesiym sulfate and
concentrated in 20 |vacu iue was purified by gilica gel
chromato%raphy (Nl acetateéhexane) to give thg compound (114-B)
(11.2 g, yield 69%) H& 21)1)711)1)7886 PCT/JP2006/314117 238 MS
(m/z) APCI|: 226 [ + (3) The above compound-andlthe correspanding
startlnéogompounlﬁ wereg din the S|m|Iar manner ?}; +ﬁPLE
65-(1) and|1-(5) to give the cgmpound (114-C). 5 MS (rn/z) APCI: 363
[M+H]+ (4) In this case, the co pqgmqjj (1 14-D) which Was believed to be
derived from (114-A) @\ma réﬁ ed in the reaction of the above (3)

was also optained.| i ‘<

107 6 - 468 APCI
0\’ [M+H]*
O.lN N
N
Nogae)
55
0 .
EXAMPLE 108
=
= | - |
~ N
HO\IN N O‘N
O~ O\IN _— LY
OH -
AT T AT
Ss © O’S\\o N=
(o) (o] [o]
(1-D) (108-A) (108-B) /

(1) The compound (1-D) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(4-2) to give the
compound (108-A).

MS (m/z) ESI: 359 [M-H}-

(2) The above compound and the corresponding starting compound



MS (m/z) APCI: 395/397 [M+Hj+ 10 A corresponding starting compound

was treated in the similar manner as the above-mentioned method and
WEIAMPISB627 to synthesize the following compound. EXAMPLCE/$¥3006/314117

Structure MS (m/z) No. 114 1 429/431APCI OONNN 0O S NOCI

EXAMPLE 115 WO 2007/007886 PCTH3R2006/314117 239 N ~'p \ NN

NQO\VINN/IOH (115-A) (115-B) 1 % \r NN N11 OO0 Ho.~ O - 1N

O,yo"Y 0,05,00 (115-C) (1-D) (115-D) - /=N/\INNNN~iOo0oY n10

/ '0_J
WgS?utFO St? iﬁ ey ZtHﬁfl)az Oe- _Cglrﬁg % (;aéslg @éé] ﬁe%{%erql%f I R the

compound (108-B).
MS (m/z) APCI: 524 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds
EXAMPLE | No Structure MS (m/z)
No.
108 1 477/479 APCI
4 [M+H]*
SN
O‘N
1 o}
AN HN.__N
o ")
Cl
108 2 583 APCI
] [M-+H]*
SN
O.
N H
NN
A\ 0 s /
go N N
/ NK
108 3 457 APCI
7z l [M+H]*
N
N
o.IN '
_N
A m )@,
S.-
30
108 4 458 APCI
a [M+H]*
N
0.
NG
A m T
S5 SN
OO
108 S 597 APCI
] [M+H]*
N
.
N oH
NYN
A\sm v
O'. :O N\/:\‘N%O
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(25.0 g, 197 mmol) in pyridine (350 ml) was added trityl chloride (65.8 g,
236 mmol) under ice-cooling. The mixture was stirred at room 5

WQeWiﬁéMHﬁ% 90 minutes and at 100C for 2 hours and concen®&#Pa906/314117

vacuo, and then the residue was solidified with isopropanol to give the
compound (1 15-A) (68.8 g, yield 95%R83) To a solution of the above
compound (64.6 g, 175 mmol) in THE (1000 ml) was added gradually
I|th|um aluminum hydride (10.8 g, 284 10 mmol) under ice-cooling, and
was ggmoved. After Stirring at room tempefasresfari3 hours
thereto was added|a 109 ueous sodium hydroxide sii#itih, and the)
suspension was filtered. filtrate was concentrated| and then the
residue was solidified with dietqyl ether to give the compound (115-B)
(34.8 g, yield 58%) ; To a solution of the
above compound ( 1)1)7886
PCT/JP2006/3141] , 76.2 mmol) in
methylepe-ehloride{2 .ﬁ%&hj\xp&cf/.?”‘ g,
67.8 mmol) under ue-@i_} and the mixture was stifrag-afjthe same
temperature for 30 | minutes— o the reaction mixture was added water and
the organic¢ 5 layer was sepat%t@d,l_gnd dried over sodium sulfate, and
concentrated in vafuo to gj o methanesulfonate (115-C) (23)6
g). (4) To a solution of tRe p w-D) (22.0 g, 42.4 mmol) and
potassium|carbonate @ﬂ?@ g, 127 mmof) in DMF (250 ml) was added
dropwise a solutionl of the ahove sulfonate (115-C) in DME (50 ml) under
EbOAseRealirgp and the ice bath was removed. After stirring at room
temperature for 16 hours, the mixture was diluted with ethy’lﬁfetate,

S

washed sequentially with water & brine, dried over sodiu Ifate and
concenﬂated in vacuo to give t éﬁ{de ester (31.7 g, 115-D)V'(5) The
ilar manner as 15 EXAMRL

above co ognd was reacted in thecsi E,
}&(4-ve the-competnd (1 15-K). M$ (WZTEWSle ﬂ@@

ageﬁu&g ompound and the corres :@‘ J starting comp reacte
in the similar manner as EXAMF 1- (5) to give the confpoithd (115-F).
20 MS (@) ESI: 689 [M+H]+ (108-A) (109-B) P

(1)  The compound (1-D) and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(4-2) to give the
compound (109-A).
MS (m/z) ESI: 360 [M-H]
(2)  The above compound and the corresponding starting compound
were reécted in the similar manner as EXAMPLE 1-(5) to give the
compound (109-B).
MS (m/z) APCI: 525 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.




(7) The above compound (191 mg, 0.28 mmol) was dissolved in formic
acid (3 ml). The mixture was stirred at room temperature for 18 hours and
WQéWé‘Pﬁ?&‘i@d in vacuo, and then the residue was purified by BflibdRz806/314117
chromatography (2 to 6% methanol-chloroform) to give the 25 compound
(115-G) (75 g, yield 6 1%). MS (m/z) ABG% 447 [M+H]+ Corresponding

starting compounds were treated in the similar manner as the
above-mentioned to give the following compounds. EXAMPLE No

Structiigg\IS (M7Z)[No. WO 2007/007886 PCT/IJP2006[ 344 4d0 ApEL 1D 1
1448 APCI ,/--N [M+H1 , LONNYNi cr0S-N 0[5 2 587
APCI /l- m [M+H1}N !~ . N rO5 0:s:011S 3 484 APCI //-NH
[M+H1+ INHNYN|iOsO ~ ,NO lI}I -D 1154 514 APQI N. H [M+H1+ N
N._N
A T8
5o cl
109 2 458 APCI
(IN [M+H]*
>
o}
NG N
AN m T
0 .
109 3 584 APCI
= N [M+H]+
|
o
O.
N
! H\(/N
A ST & s
S0 N/—\N o
0 A
109 4 o 459 APCI
( N [M+H]*
N
0.
LRy
A\s-‘o 0 I_N)“
0]
109 5 598 APCI
@ )\ [M+H]*
A D’Y
k‘ <
109 6 488 APCI
(\ )\ [M+H]*
mn
Z\ 0 sy
/
EXAMPLE 110

Corresponding starting compounds were reacted in the

similar



O NYN r~os ps'p NO-1155 462 APCI N/ NH [M+H]+ N O.N J,ANYN

10 S-ry~-\ Q'O 1156 477 APCI ~N-N [M+H1+ NHOINJ tYN HO'~O
WH2@71078851)1)7886 PCT/JP2006/314117 242 115 8 51 AP@CTAIR06/314117

[M+H]+ ONYN S0 S~/ O. F EXAMPLE 116 HON/~O\O_N 01N '1/0

Y OH A ONVN 01 105, CO L\SJrll,’ ¥# S O' "0 0''0 (1-D) (116-A)
(116-B)

manner as EXAMPLE 1 using (R)-(-)-2,2-dimethyl-1,3-dioxolan-4-

‘methanol or the corresponding (S)-isomer to give the following

compounds.
EXAMPLE | No Structure MS (m/2)
No.
110 1 547 APCI
o [M+H]
o)
A,
o
A 0 S-¢ N
0% -
O.—
110 2 547 APCI
Wéo IM+H}*
O\)"l
i
o)
‘N
| HYN
A\S 0 s-¢ \
o*~'0 N=
o_.
EXAMPLE 111
OH

HO\/S
O-N
N H
NYN
Asm - s@
oo N=
o_.‘

” To a solution of the compound of EXAMPLE 110-(1) (300 mg, 0.55
mmol) in THF (4 ml) was added 1N hydrochloric acid (2 ml, 2 mmol) at
room temperature, and the mixture was stirred at the same
temperature for 16 hours. The mixture was extracted with chloroform,

10 and the organic layer was dried over sodium sulfate and concentrated

in vacuo. The residue was purified by silica gel column chromatography
(10% methanol-chloroform) to give the above compound (230 mg, yield
83%).
MS (m/z) APCIL: 507 [M+H}*

15 The compound of EXAMPLE 110-(2) was reacted in the similar
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OHONNYN OS'N OS0(116-C) (1) The compound (1-D) and

tert-butyldimethylsilyl-protected corresponding starting compound were
W48t 7i$8¢he similar manner 5 as EXAMPLE 67-(1), (2) to gR¢d fHR006/314117

compound (116-A). MS (m/z) ESI: 466 [M-H] (2) The above compound

and the corresponding starting compod6é were reacted in the similar

manner as EXAMPLE 1-(5) to give the compound (116-B). 10 (3) The

above compound was reacted in the similar manner as EXAMPLE 67-(4)

R A R e,

...... as

BKAMBbY el Mention e FacEi7E the following compounds| EXBMBLE No

netiiro MS a2z Na-AAO- 21V I\ 711 YR ZR
TOUOUL

[aValll ;¥ te ol b | = Va
Dt VIO MILZ OO Z210)1T)7T 111 J7T 000 FUT/JF 4 3

QRS ATEE LT 2%
[M+ 116 1 OH 487 APCI [ft+H]+ O.Nd\ 0 S aYN O’ Oi¥+¥16 2 OH 590
APCI [MAH]+ 0. N [M£P168 OH 480 APCI [M+H]+

0.

N

[ H
NN
Nop! o
050 N“O

EXAMPLE 112

A corresponding starting compound was reacted in the similar

manner as EXAMPLE 1-(5) to give the following compound.
0

0.
N
S,
0o

MS (m/z) APCIL: 462 [M+H]*
EXAMPLE 113
Corresponding starting compounds were reacted in the similar

manner as EXAMPLE 40 to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.
113 1 475 APCI
Q [M+H]*
O'[\l N
N\
P
A YT,
0O OH
113 2 503 APCI
o |
0.
K
ALY
N
L oO OHOH

EXAMPLE 114
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15

20

O.N10IS00 116 4 OH 517 APCI [M+H]+ O.NNN 'SID00ON O- 116 5

OH 574 APCI 111 [M+HJ+ O.NNHNIn"1O S\ ON-0 116 6 OH 547
WRPETINS$]+ ONpPN 4Y s/\ 00 N O OH EXAMPLE 117P@XHP2006/314117

21)1)711)1)7886 PCT/JP2006/314117 244 ~10~ H1/HZN/A NN/ cl

CINNCI (117-A) (117-B) O Sn(nBW37 ‘

I P —_— I _ 0o —_— - I _ o
Br N Br

N S N

(114-A) (114-B)

Y {,
S jonae
\SlN/ O\Srj I s~/

(114-C) (114-D)
(1)  To a solution of 2,5-dibromopyridine (23.7 g, 100 mmol) in diethyl
ether (800 ml) was added dropwise a 2.6 M solution of n-butyllithium in
hexane (39.2 ml, 102 mmol) over 15 minutes at -78°C under argon, and
the mixture was stirred at the same temperature for 20 minutes. Then,
thereto was added dropw‘ise‘ diethyl oxalate (16.4 ml, 120 mmol) over 15
minutes. The mixture was stirred at the same temperature for 30
minutes and warmed to 0°C over another 3 hours, poured into a
saturated aqueous ammonium chloride solution, and thereto was added
diethyl ether. The organic layer was separated, washed sequentially
with water and brine, dried over magnesium sulfate and concentrated
in vacuo. The residue was purified by silica gel chromatography (14%
ethyl acetate-hexane) to give the compound (114-A) (11.6 g, yield 51%).
MS (m/z) APCIL: 276 [M+H+H20]* y

(2)  To a solution of the above compound (11.6 g, 44.9 mmol) in DMF
(200 ml) was added sodium thiomethoxide (3.15 g, 44.9 mmol) at room
temperature. The mixture was stirred at the same ktemperature
overnight, diluted with ethyl acetate, and then washed sequentially with
water and brine, dried over magnesium sulfate and concentrated in
vacuo. The residue was purified by silica gel chromatography (9% ethyl

acetate-hexane) to give the compound (114-B) (11.2 g, yield 69%).



[€}]
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1~/0 NINzNNtNCIN=NCI(117-C) (117-D) 9 O,N NYN N, NON ClI
(117-E) (1) To a solution of 2-chloro-4-iodoaniline (25 g, 96.7 mmol) in

WOHE7020%ml) was added acetic anhydride (47 ml, 473 mmolFGhdB(e@314117

cooling. The mixture was stirred at the same temperature for 10 5 minutes

and at room temperature for another 1I3Bours, and concentrated in '

vacuo. The residue was recrystallized from a mixture of ethyl

acetate-hexane (1:1) to give the compound (117-A) (28.6 g,

uantjtati léé){i / Cl: 296/298 [M+H[+ 10 (2) To a solution of the

Mgb‘&}gﬁo‘%%) %Mléﬁ mmol) and sodium azide (1.1 g, 16 mmol) in
(3pcetanikilaiddmboanpsmeidylend chloride ssphndingdstedting compound

trifluoromethanesulfonic anhydride (3.4 g, 12 mm@%}r dey ice-cooling, .
RGN AR TEHIBTER AT AR TS LiBa Al 1) to give
tht@r@gﬁfeﬁﬁﬁ?ﬁf’dilz%@)'fs and concentrated in 15 vacuo, and then to the

residue was added ethyl acetate. The mixture WO 21)1)711)1)7886
MBGELJRROO%IZ13087[MAbas washed sequentially with water and brine,

ried over magnesium_sulf n d.| u '
Milas ;Eﬂr%iéltlusb%%l Fdal%lgl &?@rﬁ%ﬁ%p@;ﬁ{;@) et g?%cﬁig?ﬁré%%%oto be
déieethdieamiourd AjL 1ZrRiiRiNg qiyrelaiddedoinstias terrtismOoyf the above
321/323 [M+H]+ (3) To a solution of the above compound (4.8 g, 15
(Shnrr® 2158 @MY (17.5 g, 30 mmol) in toluene (70 ml) was added
M@c{ﬁplgpiﬁ@@hg@gplwp We)piladium (1.06 g, 1.5 mmol) at room
temperature under argon. The mixture was stirred at 100C for 3 houyrs. 10

After AirGUERSPOREIBS WERTHRE FATRORLEHAS JoERGIMfubfe Similar

ménner as the above-mentioned method and EXAMPLE 27 to

synthesize‘ the following compound.

EXAMPLE | No Structure MS (m/z)
No.
114 1 429/431 APCI
Q [M-+H]*
OT\l H
N
o | b j
2 L J o s
S’ N
- ‘0 Cl

EXAMPLE 115
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15

solution, and the mixture was stirred at room temperature for 1 hour, and
the precipitated insoluble was filtered off through Celite. The filtrate was

W@ﬁ@ﬂ/@w@ﬁ@odlum sulfate and concentrated in vacuo and thePfSEi3e06/3ki117

purified by silica gel chromatography (0 to 20% ethyl 15 acetate-hexane)
to give the compound (117-C) (4.8 g, y&3€@ 66%). MS (m/z) APCI:
481/483/485 [M+H]+ (4) To a solution of the above compound (7.6 g, 16
mmol), dii.sopropylethylamine (3.6 ml, 20 mmol), potassium carbonate
(130 mg, 0.94 mmol) and trls(dlQenzylldeneacetone)d|pallad|um (720 mg,
(%‘78020 mmol) in THE r@l\)»ués added ethyl oréo)«ﬂ%r.e (2.64 ml, 24
at_Loom_tempe lre'uhder agoman_d iXflre was stirred at.-
. re was added a
10% aqueous potassm oride solution, and the-mixture was stirred at
the same temperature for 3;3aurs and diluted with diethyl ether. The 25
insoluble was filtered off and the organic layer of the filtrate was
separated, washed sequentially with water and brie, dried over
magnesmm sulfate and concentrated in vacuq. Y€ regidue was purified

to give the
PGl; 295/297
iy SV EL\ @ I r~24 The above

@n rid and the corrg8pot dmg starting compaofind re geacted in the
similar manner as EXAMPLE 1-(3), 65-(1), 1-(4-2-8)-and (5) to give the
cofifBund (117-E). MS (m/z) BBCI: 432/434 [M+H]+ & EXAMPLE 118
The compound (79 C) and the ce:

0ungs. EXAMPLE No &t

i %NYN

IR
AT YT

o770 ‘ {(115-G)
(115-E) o 1R

(o]
I
"’P
z0)
z
2
=
(o]
ZzT
o
L Z
O
@]

(1) To a solution of 4H-[1,2,4]triazole-3-carboxylic acid methyl ester
(25.0 g, 197 mmol) in pyridine (350 ml) was added trityl chloride (65.8 g,
236 mmol) under ice-cooling. The mixture was stirred at room
temperature 90 minutes and at 100°C for 2 hours and concentrated in
vacuo, and then the residue was solidified with isopropanol to give the
compound (115-A) (68.8 g, yield 95%).

(2)  To a solution of the above compound (64.6 g, 175 mmol) in THF
(1000 ml) was added gradually lithium aluminum hydride (10.8 g, 284
mmol) under ice-cooling, and the ice bath was removed. After stirring
at room temperature for 3 hours, thereto was added a 10% aqueous
sodium hydroxide solution, and the suspension was filtered. The
filtrate was concentrated, and then the residue was solidified with
diethyl ether to give the compound (115-B) (34.8 g, yield 58%).

MS (m/z) ESI: 364 [M+Na]*

(3) To a solution of the above compound (17.4 g, 50.8 mmol} and



10

15

20

25

050 N 0 118 2563 APCI [M+H]+ C,.IOONHN ~S.NOS~N-0\
EXAMPLE 119 10 Corresponding starting compounds were treated in the
WQRMEHPOTAMner as EXAMPLE 1-(3), (4-1), (5) to give the follOR¢ihgP2006/314117
compounds. EXAMPLE No Structure MS (m/z) No. 119 1 498 APCI
[M+H]+ o.NHH SN OO0 0 WO 21)1)724)3)7886 PCT/JP2006/314117
247 119 2 493 APCI CN [M+H]+ S0.~NYN Ins,si0S-( OpO
EXAMPLE 120 A corresponding starting compound was treated in the
D RERop T asane (0.0°g, 7o mnof 1 mettyient BiHAe (250 my

was added methanesulfonyl chloride (7.76 g, 67.8 mmol) under ice-

~cooling, and the mixture was stirred at the same temperature for 30

minutes. To the reaction mixture was added water and the organic
layer was separated, and dried over sodium sulfate, and concentrated in
vacuo to give the crude methanesulfonate (115-C) (23.6 g).
(4) To a solution of the compound (1-D) (12.0 g, 42.4 mmol} and
potassium carbonate (17.6 g, 127 mmol) in DMF (250 ml) was added
dropwise a solution of the above sulfonate (115-C) in DMF (50 ml) under
ice-cooling, and the ice bath was removed. After stirring at room
temperature for 16 hours, the mixture was diluted with ethyl acetate,
washed sequentially with water and brine, dried over sodium sulfate
and concentrated in vacuo to give the crude ester (31.7 g, 115-D).
(5) The above compound was reacted in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (115-E).
MS (m/z) ESI: 591 [M-H]-
(6) The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (115-F).
MS (m/z) ESI: 689 [M+H]*
(7) The above compound (191 mg, 0.28 mmol) was dissolved in
formic acid (3 ml). The mixture was stirred at room temperature for 18
hours and concentrated in vacuo, and then the residue was pgrified by
silica gel chromatography (2 to 6% methanol-chloroform) to give the
compound (115-G) (75 g, yield 61%).
MS (m/z) APCIL: 447 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.




Op OISO 5MS (m/z) APCI: 454 [M+H]+ EXAMPLE 121 Corresponding
starting compounds were treated in the similar manner as EXAMPLE
WA 2W719078pto give the following compounds. EXAMPLE No 8¢HERAe0¢/p34117
- (m/z) No. 121 1 472 APCI [M+H]+ N 0. ONN 121 2 502 APCI [M+H]+
ONI~INN 00S EXAMPLE 122 WO221)1)711)1)7886
PCT/JP2006/314117 248 Br Br B(OH), CI1S1i~S\g JI~' 00 (122-A)
(122-B) "0-1(122-B)O1p N ~OH~p,-11perp BrSOS (122-C)

(122-pyd12Z-E)7OQI N N~ =S\TO'S-=TF (122-F) |448 APCI
N [M+H]*
N /)\
N
0.
o
\F
A\Sm s
o*™o
115 2 " 587 APCI
N [M+H]}
NN;\l
G.rl "
NYN
A OO
o070 r\*{\;%
115 3 484 APCI
NPNH IM+H}*
.N«
o)
o
ﬁ\s 0 S~ N\
e e
115 4 514 APCI
N//\NH [M+H]*
>
o
N oy
NN
AN 0 s\
'S _
o0 N
O.»_.
115 5 ' 462 APCI
o NH [M+H]*
.Nég
0. !
/
A\,S. 0O S"N}—’\
o o
115 6 N 477 APCI
UN\ IMeHT
N
Hoo.
NoH
N\r,N
A o s4
.3 /
03 o}
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(1) To a solution of 4-bromo-3-methylbenzenesulfonyl chloride (5.4 g, 200
mmol) in THE (120 ml) was added sodium borohydride (7.6 g, 200 mmol)
WQ 2T M perature, and the mixture was heated to reflux foPO®/ &G E14117

- After cooling to room temperature, the reaction mixture was diluted with
ethyl acetate, washed sequentially witk%dl hydrochloric acid, water and
brine, dried over sodium sulfate and concentrated in vacuo to give the
crude thiol (5.2 g, quantitatively). A 2.0 g portion of the resulting crude
thiot-wgssgissotvgg DI“V?SO‘('?@‘[TTI‘)THH’G’THETEI’O_IO'WW
potassium| tert-butoxide (,,LR g, 11 mmol), and the mixtupe+Was stirred at
room temperature.| At th¥ pdixture became homogenedus, cyclopropyl
bromide (2.4 ml, 30 mmol) wgs added and the mixture|was stirred at 80C
for 2 days] After cqoling to roo teﬂﬂpﬁrature, the reaction mixture wag
poured intp water anchthe tun vVﬁs/ xtracted 15 with ethyl acetate
(200 ml) twice. The orges: ayePs Wseée,combined, washed sequentially
Lwith water'and-brine,-dried-oversedivm-sulfate—concentratedvacdo
EXAMIREFLHE fesidue was purified by silica gel WO 2007/007886
PCT/JP2006/314117 249 column chromatography (hexane) to give tqe
compound (122-A) (155 mg, yield 8% 'nfi eps) as an oil. (2) To go-si
solution of the above compound (150\mg, 0.62 mmol) in diethy@tgjer (15
ml) wad'Ggded dropwise a 1.59 M sblution (0.81 ml, 5 1.3 mmol)iof
tert-ﬁ@%ﬁ%in pentane at -70C Gugr 4 ,minutes, and thereto v?é] "
ide methyl borate (0.076 ml ) after 10 r;iégtmiqﬂ\(”/)/
portién, and the mixture was wa toP0C. Thereto was-ags o
saturateg ggueous ammoniuth b‘ﬁlogh%lg\ solution, and the fhixfure was
stirred at room temperature for 15 Mindtes, and then was 10 ext4€@d
with ethyl acetate (20 ml). The organic layer was dried over sodium
sulfate and conce%af'ﬂ in vacuo to give the crude boronic acid (122-B).

S-N

(3) The above crude horonic acid was suspended in 1,2- dimethoxyethane
(3 ml), and thereto were added the compound (122-C) 15 (114 mg, 0.40

mmol), which was s;?ﬁl hegized by reacting a corresponding starting
compound in the gitita aﬁH;Las EXAMPLE 91, a 1M aqueous sodium
carbonate sotytje .2 Al, 82 mmol) and

dichIorobis(trfﬁhé%ygﬁgg)sphine)palladium (28 mg, 0.04 mmol). After

(1) The compound (1-D) and tert-butyldimethylsilyl-protected
corresponding étarting compound were reacted in the similar manner
as EXAMPLE 67-(1), (2) to give the compound (116-A).
MS (m/z) ESI: 466 [M-H]-
(2)  The above compound and the corresponding starting compound
were reacted in the similar manner as EXAMPLE 1-(5) to give the
compound (116-B).
(3) The above compound was reacted in the similar manner as
EXAMPLE 67-(4) to give the compound (116-C).
MS (m/z) APCL 451 [M+H]*

Corresponding starting compounds were treated in the similar

manner as the above-mentioned to give the following compounds.

EXAMPLE | No Structure MS (m/2)
No.




stirring at 80C for 4 hours, the mixture was cooled to room 20
temperature, poured into water and extracted with ethyl acetate (15 ml).
WOHY B H8ic layer was washed with brine, dried over sodium BGFAtB28¢fB14117
" concentrated in vacuo. The resulting residue was purified by silica gel
column chromatography (5% to 25% hexgme-ethyl acetate) to ,give the
compound (122-D) (30 mg, yield 20%) as an oil. 25 MS (m/z) APCI: 370
[M+Hj+ (4) The above compound was treated in the similar manner as

1=(4-272
The abo
30 werd
D 21)1)7
5 (M/z) A

[2M-H] (5)

. compound

give the W

(122-F). M

treated in the similg

(122-G). 5MS (m/z

I nound

» reacteddn.the similar manner as E
11)1)7886PCT/JP2006/314117 25
PCI: 442 [M+H]+

| M \K
r'z‘%;g 645[&3’('&] N

ware fraatad in 3 combination of tH
AAAYA R IAYAZ 12N IEE WM AR IYA IR A1 AYA N ] AW A |

AMPLE 123

) togive the compound (122-E)-MS
/e compo and the corresponding

) The above cor
E 84 to give t

UBZAFS 881
) [Maring
XAMPLE 1-(5) ta
0 compound
mpound was

he compound
Corresponding

A

EXAM%@ 1-(5), )

(77-D) to glve the fd
No. 123 1 494 APC
604 APCI (1~ [M+H

llowing g@mpounds. EXAMPLE No

| [M+H]4.0.N NYN -. J() -,YO 5~ ~
i+ 0 b&&ﬂw
AS © S\< /o
o™ N I\\l-<

(AMPLEgé,Qf EXAMPLE 17 using tf““sl\(&

tructure MS (m
0-.9% 0 123 2 0-

2)

116

480 APCI
[M+HJ

116

517 APCI
IM+H}*

116

574 APCI
[M+H]*

116

547 APCI
[M+H]*

EXAMPLE 117



10

15

~~0sZ STON, N 123 3 0- 574 APCI (1~ [M+H]+ 0'4NrNiO S/\ S0
123 4 ~0- 561 APCI [M+H]+ ONYN iO S\ 00N OH 10 EXAMPLE 124

Wy 790788611)1)7886 PCT/JP2006/314117 251 4 O'N O iICPEINR20863314117
"N\ OH To a suspension of the compound of EXAMPLE 102-(24) (80 mg,

0.162 mmol), propargyl alcohol (0.047 @44.81 mmol), copper (1) iodide

(6.2 mg, 0.03 mmol) and triethylamine (0.5 ml, 3.6 mmol) in THE (2 ml) 5

was added dichlorobis(triphenylphosphine)palladium (22.7 mg, 0.03

mmol) at room temperature under argon, and the mixture was heated to

reflux for 8,hours. After cooling to roo perature, the mixture was '

con ted in vacuo and the regulti sidue was purified Ry silica

,@ZW graphy (50 to 100% ethytrcetgté-hexane) to give the aiq\dvé‘l 10
compgynd (25 mg, yield 33%). MS {m/zpAPCI: 469 [M+H]+ A N=N Gl
corresponding starting compound wagtrggted in the similar manner 3$17.g)
the above-mentioned to give the following compound. EXAMPLE No
Structure MS (m/z)

Sn(nBu), o~

\>/

(1) To a solution of 2-chloro-4-iodoaniline (25 g, 96.7 mmol) in THF
(100 ml) was added acetic anhydride (47 ml, 473 mmol) under ice-
cooling. The mixture was stirred at the same temperature for 10
minutes and at room temperature for another | 18 hours, and
concentrated in vacuo. The residue was recrystallized from a mixture of
ethyl acetate-hexane (1:1) to give the compound (117-A) (28.6 g,
quantitatively).

MS (m/z) APCIL: 296/298 [M+H]* .

(2) To a solution of the above compound (2.4 g, 8.1 mmol) and
sodium azide (1.1 g, 16 mmol) in acetonitrile (40 ml) and methylene
chloride (5 ml) was added trifluoromethanesulfonic anhydride (3.4 g, 12
mimol) under ice-cooling, and the ice bath was removed. The mixture
was stirred at room temperature for 20 hours and concentrated in

vacuo, and then to the residue was added ethyl acetate. The mixture
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25

30

No. 124. 1 496 APCI 9 [M+HI+ O.NOO 'N ~\1ON EXAMPLE 125 Q
O.N TN 15 O A corresponding starting compound was treated in the

WaRHIEP0A$8» 2007/007886 PCT/IP2006/314117 252 manner REEXRMPER117
~ 58 to give the above compound. MS (m/z) APCI: 443 [M+H]+ EXAMPLE

126 90,IN N N O OH 00 5 A correspofding starting compound was
treated in the similar manner as EXAMPLE 29 to give the above .
compound. MS (m/z) APCI: 459 [M+H]+ EXAMPLE 1279 O NH N N\

S0 R0 S0 S B R AR S
sulfate and concentrated in vacuo. The residue was purified by silica
gel chromatography (20% ethyl acetate-hexane) to give the compound
(117-B) (2.07 g, yield 80%).

MS (m/z) APCL: 321/323 [M+H]J*

(3) To a solution of the above compound (4.8 g 15 mmol),
bis(tributyltin) (17.5 g, 30 mmol) in toluene (70 ml) was added
dichlorobis(triphenylphosphine)palladium (1.06 g, 1.5 mmol) at room
temperature under argon. The mixture was stirred at 100°C for 3 hours.
After air-cooling, thereto was added a 10% aqueous potassium fluoride
solution, and the mixture was stirred at room temperature for 1 hour,
and the precipitated insoluble was filtered off through Celite. The
filtrate was dried over sodium sulfate and concentrated in vacuo and
the residue was purified by silica gel chromatography (0 to 20% ethyl
acetate-hexane) to give the .compound (117-C) (4.8 g, yield 66%).

MS (m/z) APCIL: 481/483/485 [M+H]* |

(4) To a solution of the above compound (7.6 g 16 mmol),
diisopropylethylamine (3.6 ml, 20 mmol), potassium carbonate (130 mg,
0.94 mmol) and tris{dibenzylideneacetone)dipalladium (720 mg, 0.78
mmol) in THF (70 ml) was added ethyl chlorooxalate (2.64 ml, 24 mmol)
at room temperature under argon, and the mixture was stirred at the
same temperature for 3 hours. To the reaction mixture was added a
10% aqueous potassium fluoride solution, and the mixture was stirred
at the same temperature for 3 hours and diluted with diethyl cfher. The
insoluble was filtered off and the organic layer of the filtrate was
separated, washed sequentially with water and brine, dried over
magnesium sulfate and concentrated in wvacuo. The residue was
purified by silica gel chromatography (30% ethyl acetate-hexane) to give
the compound (117-D) (1.04 g, yield 22%).

MS (m/z) APCIL: 295/297 [M+H]*
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MS (m/z) APCI: 445 [M+H]+ EXAMPLE 128 ~O 0. NYN OI/O'OF 15 A

corresponding starting compound was treated in the similar manner as
WEAMPIS683 and 84 to give the above compound. MS (m/z)PARGP2A8#314117

[M+H]+ EXAMPLE 129 WO 2007/007886 PCT/JP2006/314117 253 4 Q

0,, ONINNHN OS'SiOSN it0O24&8 N, NN N, (129-A) (129-B) (1)

The compound of EXAMPLE 97-(4) was reacted in the similar manner as

EXAMPLE 83-(1) to give the compound (129-A). MS (m/z) APCI: 403

+ To a solution of the a com ound mmo

(BVIF G RENE IR SLRh Aty i A CPOGHIE (134 e £8rPound

‘ %@fké&@e@%ﬂ@h@zﬁiﬁl(ﬂé?rﬁmﬁ& Aol AMPOR mD(BJCGGﬁa(Sl)§tIM—€(d 2-2)

at 115C for 3 hours. After cooling to room temperature, the mixture was

a@ﬂdﬁﬁé@%&’f’(@@@@rﬁ@%ﬁﬁ}éﬁé i’ dilited with ethyl 10 acetate, washed

ZEfoh 4@19 IMLpﬁ dried over magnesium sulfate and
conce ated in vacuo to glve the compound (129-B). MS (m/z) ESI: 444

EXANIPERAMBLE 130 4 .
The compound (79-C) and the corresponding starting compounds
were treated in the similar manner as EXAMPLE 1-(5) to give the

following compounds.

EXAMPLE | No Structure MS (m/z)
No.
118 1 o 504 APCI
A, m SQ
N=
118 2 : o 563 APCI
N [M+H]*
O~IN H
S /N
As/(r\lj)\g \Sr%_ /9
O

EXAMPLE 119
Corresponding starting compounds were treated in the similar

manner as EXAMPLE 1-(3), (4-1), (5) to give the following compounds.

EXAMPLE | No Structure MS (m/z)
No.
119 1 N 498 APCI
? [M+H]"




O/ 0O Ste( O H2N OO_/ 15 O To a solution of the compound of

EXAMPLE (134) (100 mg, 0.22 mml) in pyridine (5 ml) was added ethyl
WQﬁMf’d@&!‘B@nate (0.023 ml, 0.24 mmol), and the mixture wasP§tFFERG6/314117
© 120C for 3 hours. After cooling to room temperature, the reaction mixture
was concentrated in vacua 20 and the pespdue was purified by silica gel
chromatography (0 to 5% methanol-chloroform) to give the above
compound (44 mg, yield 38%). WO 21)1)711)1)7886 PCT/JP2006/314117
254 MSdm/z) ESfT522 {M-HT EXAMPLE 13T O,N YN[ ¥ ApcP O; OF
To a solutipn of the compgm d of EXAMPLE 86 (58 mg, [®11}+5 mmol)
and diisopfropylethylamine0:998 ml, 0.57mmol) in chlgroform (2 ml) was .
added acefic anhydride (0.0ZP{NI 0.22 mmol) under ice-cooling, and the
mixture wgs stirred ~:: yre overnight. To the reaction
mixture wgs added 3 gi(sodlum bicarbpnate solution,
and the mikture wag extrgte with chlorefgfm. The orgdnic 10 layer wag

\Mocharl nnnnfi_all / \Anfh water And hrina Arind Avuar cddlii cnlfqi-n LY d
YaSHea o\.\.1uvnrlu 15 eahRa-pHRC - aHeaover-soattin—Suateaf

EeohivBrittaté@6h vacuo. The resulting residue was purified by silica gel

chromato 0t0 5% methan I-chlorofor |v the, above
oo T ARspen R SR IR RN MBS the similar
eXAMP s E32A0IMRINY €3 Nd g@es th® follovangdorapdthedcompound of

EXAMPBE 86 (59 mg, 0.11 mmol) and diisopropylethylamine (0.060 ml,

0.0.34mmol) in a 38% aqueous formalin solution (1 ml) and chloroform (2
ml) wa ded

Ams

MS (m/z) APCI: 454 [M+H]*
EXAMPLE 121

Corresponding starting compounds were treated in the similar

manner as EXAMPLE 1-(4-1), (5) to give the following compounds.

EXAMPLE | No Structure MS (m/2z)
No. :

121 1 472 APCI

@ ]
0.
oy
A\-S 0 s /
O'o

121 2 502 APCI

@NY [M+H]*

EXAMPLE 122
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20 sodium triacetoxyborohydride (73 mg, 0.34 mmol) under ice-cooling,

and the mixture was stirred at the same temperature for 1 hour and at
WOa8H/887iPrerature for 3 hours. Then, to the reaction mixture W&3/dBwd/314117

" WO 21)1)711)1)7886 PCT/JP2006/314117 255 a saturated aqueous

sodium bicarbonate solution, and the nipd8re was extracted with

chloroform. The organic layer was washed sequentially with water and

brine, dried over sodium sulfate and concentrated in vacuo. The resulting

residue was purified by NH-silica gel 5.chrggmatography (0 to 15% ri B(OH),

etha {1 acetate) to give tmompound_(zg_mg, yield

/SY PCIl: 471 [M+H]+ EXAMPLE I33COC1 O,NO,N N

/| BTN~ OSIHN~SIOS\ FNF (13%—_ (133-B) O. OIN I,N\ NY-(HZI_%)

R jc~y OgN_SiOSSOFHN', F(133-C) (133-D) 10 (1) The

compound (83-E) was treated in thi similar manner as EXAMPLE 83 to

the compound (133-A). (2) T bove compound was treateq e
manner as EXAMPLE 115-(7) 1 give the compound (133-BJ.
(m/z) &PCI: 449 [M+H]+ i (3) The confbgund (133-A) was treated in tie

similar fhanner as EXAMPLE 84to/gﬁ/\ﬂhg“/@\rgpound (133-C). WO I on
20075(T|0H7ﬁé’0 MCT/Jpzooalsl,ﬂ\lg 5 As i

(122-C) (122-D) (122-E)

Y
| H N
A\m\f/
s ° S\{

(122-F)

(I)  To a solution of 4—brdmo—3-methylbenzenesulfonyl chloride (5.4 g,
200 mmol) in THF (120 ml) was added sodium borohydride (7.6 g, 200
mmol) at room temperature, and the mixture was heated to reflux for 16
hours. After cooling to room temperature, the reaction mixture was
diluted with ethyl acetate, washed sequentially with 5N hydrochloric
acid, water and brine, dried over sodium sulfate and concentrated in
vacuo to gix}e the crude thiol {5.2 g, quantitatively). A 2.0 g portion of
the resulting crude thiol was dissolved in DMSO (50 .ml), and thereto
was added potassium tert-butoxide (1.2 g, 11 mmol), and the mixture
was stirred at room temperature. At the mixture became homqgeneous,
cyclopropyl bromide (2.4 ml, 30 mmol) was added and the mixture was
stirred at 80°C for 2 days. After cooling to room temperature, the
reaction mixture was poured into water and the mixture was extracted
with ethyl acetate (200 ml) twice. The organic layers were combined,
washed sequentially with water and brine, dried over sodium sulfate,

concentrated in vacuo, and then the residue was purified by silica gel
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20

25

30

256 (4) The above compound was treated in the similar manner as the
above (2) to give the compound (133-D). MS (m/z) APCI: 481 [M+H]+
WEIAMPI6134 9 0, ~SYN NI/0SJ~\0oNHz Nr 5 OH Th@EhIR0ee14117
of EXAMPLE 91-(4) was treated in the similar manner as EXAMPLE 30 to
give the above compound. MS (m/z) ARX: 452 [M+H]+ EXAMPLE 135
AN991~N~N~NYN N400O IN~O yO~ 0O CN~OH " OO O IN~Br
(135-A) (135-B) 4 O 10 (135-C) (1) The compound of EXAMPLE 125

as treated in the similar manner as EXAMELE '
ool e AR T TaE 1 At B Senap i L2285 me,
yfélp@agigdifp thetapey@§lah/6img, 15 0.18 mmol) and triphenylphosphine

92 mg, 0.35 mmol) in THE (2 ml) was added carb trabromide (116 .
(Zg1g, (95 n STV Hor off %@?&Y}g&gg?ﬂpa‘éc 'X{O&%&Vrﬁ%&r%wé a(t]?ﬁ’énon m

ARAREI emRgratse o) G AU aed crugapistasl in Sacue. ddie fRsidye.8 1 ml,
was purified by silica'gel column chromatography (30 to 80% ethyl

1 sk enuechebiertdyitditbino m)pmmv@g@é@%% pyeoetsmdnites, and

tk%eslzeto was added trimethyl borate (0.076 ml, 0.68 mmol) after 10

minutes in one portion, and the mixture was warmed to 0°C. Thereto

was added a saturated aqueous ammonium chloride solution, and the

mixture was stirred at room temperature for 15 minutes, and then was

extracted with ethyl acetate (20 ml). The organic layer was dried over

. sodium sulfate and concentrated in vacuo to give the crude boronic acid

(122-B).

(3) The above crude boronic acid was suspended in 1,2-
dimethoxyethane (3 ml), and thereto were added the compound (122-C)
(114 mg, 0.40 mmol), ‘WhiCh was synthesized by reacting a
corresponding starting compound in the similar manner as EXAMPLE
91, a 1M aqueous sodium carbonate solution (1.2 ml, 1.2 mmol) and
dichlorobis(triphenylphosphine)palladium (28 mg, 0.04 mmol). After
stirring at 80°C for 4 hours, the mixture was cooled to room
temperature, poured into water and extracted with ethyl acetate (15 ml).
The orgariic layer was washed with brine, dried over sodium sulfate and
concentrated in vacuo. The resulting residue was purified by silica gel
column chromatography (5% to 25% hexane-ethyl acetate) to give the
compound (122-D) (30 mg, yield 20%) as an oil.

MS (m/z) APCL 370 [M+H]*

(4) The above compound was treated in the similar manner as
EXAMPLE 1-(4-2-2) to give the compound (122-E).

MS (m/z) ESI: 681 [2M-H]

(5) The above compound and the corresponding starting compound

were reacted in the similar manner as EXAMPLE 1-(5) to give the



10

compound (135-B) (73 mg, yield 80%). MS (m/z) APCI: 507/509 [M+H]+
(3) To a solution of the compound obtained in the above (2) (70 mg, 0.14
WWYP‘PﬁSﬁﬁethanol (3 ml) was added silver (Il) oxide (34 mg R 2dPZ06/314117
iinmol) at room temperature. The mixture was stirred at the same
temperature for 16 hours and filtered. Pggfiltrate was concentrated in
vacuo, and the resulting residue was purified by silica gel column
chromatography (30 to 100% ethyl acetate-hexane) to give the compound
(135-C) (10 mg, yield 16%). 10 MS (m/z) APCI: 459 [M+H]+ EXAMPLE
CQWPUE @1@% 00\ 00O~~\100H S-D -11Y O 0% (77-B) (136-A)
)Z AP0 puh fﬂ,@@;ﬂ;) (1) A suspension of the compound (77-B) of
E LE 77 (1.95 g, 5.31 mmol) and molecular sieves (4A, powder)
(601.95 Thin Bbots dwﬂmo@méneﬂf@% g aige ickcdblied saitREraRARGer as
aye tla 1,8:bis % thalene (3.35 g, 15.6
Emrwﬁaﬁng fricth oxc?ri{llun% uoro 2%?%97 g, 15.6 mmol). The
mw¢amGItrm{mmtemperature for 18 hours and filtered. To the
filtrate was_added ethyl acetate. The mixture was washed with brine, 26
E &+ L8dium sulfate and then concentrated in vacuo, and the

fesidt@d&/?ésgb’ﬁ@ﬂl ys‘eﬁ@@rﬁge entuson o Maiegtaphie@ 3iebesmtation
86 PCT/JP2006/314117

0511&13; 11)1 E o o RAAMSCE e 258 ethy acetate hexanez\l/“g:F i%eusing
the) 3_&?158@88“{’?@’7 OBSatB‘jgx&% %%ﬂ\ﬁz@g"@ﬁﬁﬁé‘ﬁﬁ%@ the similar

fn HI\IQ 1' o r\nmnnnnrl (126-R)
T Al

TRRAMBLE Stru ture i "MS () 2)
No.
123 1 o 494 APCI
g—( h [M+H]*
O.
LK
O'. ‘\O : O
123 2 0— 604 APCI
\ [M-+H]*
) O.
LR
N
areey
0" ‘\O ' N\__{l«
123 3 o- 574 APCI
- Q’ [M+H]*
O.
\ H\r/“
4 0 S~ \
O"S“o N=
O_\—Iy:L
123 4 O— 561 APCI
\ [M+H]*
O.
H
P NY’N
4 0 S-¢ N
O-.S,.O N=
O—\_
OH
EXAMPLE 124
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5 MS (m/z') APCI: 783 [2M-2H+Na] (3) The compound obtained in the
above (2) was treated in the similar manner as EXAMPLE 1-(5) to give

WERINONIENd (136-C). MS (m/z) APCI: 482 [M+H]+ EXAMPRETABIOY314117

O.N I~y NIN nny\WO s N Il Oll O 10 NOH To a solution of the
compound of EXAMPLE 60 (49 mg, 0.25 mmol) and pyridine (0.50 ml) in
methanol (1.0 ml) was added hydroxylamine hydrochloride (15 mg, 0.21
mmol), and the mixture was stirred at room temperature for 16 hours. To
the reaction mixture was 15 added chloroform, and the mixture was
washed @ water and brine, dried over sodium sulfate and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(O to 5% rRgghanol- chloroform) to give the titled compound (52 mg,

' MS m/z) APCI: 474 [M+H]+ 20 EXAMPLE 138 WO

O JP2006/314117 259 O.N O.N I}'Y OH NYN $b O
atSCN- 138A)I O.HNYNO S O S-CNH

To a suspension of the compound of EXAMPLE 102-(24) (80 mg,

O 162 mmol}, propargyl alcohol (0.047 ml, 0.81 mmol), copper (I) iodide
(6.2 mg, 0.03 mmol) and triethylamine (0.5 ml, 3.6 mmol) in THF (2 ml)
was added dichlorobis(triphenylphosphine)palladium (22.7 mg, 0.03
mmol) at room temperature under argon, and the mixture was heated to
reflux for 8 hours. After cooling to room temperature, the mixture was
concentrated in vacuo and the resulting residue was purified by silica
gel chromatography (50 to 100% ethyl acetate-hexane) to give the above
compound (25 mg, yield 33%).
MS (m/z) APCIL: 469 [M+HJ*

A corresponding starting compound was treated in the similar

manner as the above-mentioned to give the following compound.

EXAMPLE | No Structure MS (m/2)
No. '

124, 1 496 APCI

Q [M~+H]*
o'N
lsga)
A& 0 \E /]\|
(")*O N N N

EXAMPLE 125

O..-
NG
A LT
S5 N
@]

A corresponding starting compound was treated in the similar



(138-B) (1) The compound (1-E) of EXAMPLE 1 was treated in the similar
manner as EXAMPLE 1-(5) to give the compound (138-A). MS (m/z)
WQRRCIH8BB{M+H]+ 5 (2) A solution of the compound obtainedPEEHE24Med 6117
" (1) (3.20 g, 5.03 mmol) in chloroform-trifluoroacetic acid (1:1) (80 ml) was
stirred at room temperature for 2 day£3%he reaction mixture was
concentrated in vacuo and the residue was chased with toluene, and then
to the residue was added a saturated aqueous sodium bicarbonate
%tlc%n Tﬁg(%} g&éa&{gdawgg c B)Iﬁig%rﬂi} _he extract was
d over €odium suI concentrated in vacuo. The residue was
M&dm MrMPd)bw%m:zﬁM;eEﬂdlumn chromatography (methanol-chloroform-
amm EJ%V% r 200:10:1 to 100:10:1) to give the compound (138-B) (2.06
W&ﬁ 15 MS (m/z) APCI: 537 [M+H]+ EXAMPLE 139
Correspgnging starting compounds were treated in the similar manner as
any of t bove EXAMPLES to give the following compounds.
EXAMPLE No. Structure MS m z WO 21)1)711)1)7886
PCT/JP20/3].4117 260 No.N 1391 ON H582 APCI 0g/\, [M+H]+ 0

N 0-\- A K Wﬁ 68 APCI 1392 A10N-YINOSONOZ, N H 139
@Lg-D b" AlgiO NNH2
0

5 A corresponding starting compound was treated in the similar
manner as EXAMPLE 29 to give the above compound.
MS (m/z) APCI: 459 [M+H]*
EXAMPLE 127

T
.
AU
0

10 A corresponding starting compound was treated in the similar
manner as EXAMPLE 26 to give the above compound.
MS (m/z) APCI: 445 [M+H]}*
EXAMPLE 128

o
¢

O“N

|
oy

15 A corresponding starting compound was treated in the similar
manner as EXAMPLE 83 and 84 to give the above compound.
MS (m/z) APCI: 498 [M+H]*
EXAMPLE 129
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O 04139 4 ON H 457 APCI NYN [M+H]+ Np O0.N 13954 H N 462
ESI[M-H]-0 SOHOOH4 01396 N 522 ESI[M-NH O O50H 91397
WEROTASBES| [M- H] % i O OH WO 21)1171007886 PCT/JPROTSIBAME/ST4117
261 Y O.N1398,1 494 ESI[M-HNNFH]-apSOH O 4 O.N 1399

504 ESI [M- 61 HNY % H]_ O HO 139 268540/542 ESI

Q Q ?f“ i
m N { m g { \ﬁm 24
(129-A) (129-B)

(o) 4
(1) The compound of EXAMPLE 97-(4) was reacted in the similar

2T

N

=Z

N7

manner as EXAMPLE 83-(1) to give the compound (129-A).

MS (m/z) APCI: 403 [M+H]*

(2) To a solution of the above compound (100 mg, 0.25 mmol) in
DMF (2 ml) were added sequentially ammonium chioride (134 mg, 2.5
mmol) and sodium azide (162 mg, 2.5 mmol), and the mixture was
stirred at 115°C for 3 hours. After cooling to room temperature, the
mixture was acidified with 10% hydrochloric acid, diluted with ethyl
acetate, washed sequentially with water and brine, dried over
magnesium sulfate and cohcentrated in vacuo to give the compound
(129-B).

MS (m/z) ESL: 444 [M-H]

EXAMPLE 130 .

Q

To a solution of the compound of EXAMPLE (134) (100 mg, 0.22
~mml) in pyridine (5 ml) was added ethyl chlorocarbonate (0.023 ml, 0.24
mmol), and the mixture was stirred at 120°C for 3 hours. After cooling
to room temperature, the reaction mixture was concentrated in vacuo
and the residue was purified by silica gel chromatography (0 to 5%

methanol-chloroform) to give the above compound (44 mg, yield 38%).
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HN\er [J YIN off VO O.N 139 11/ 476 ESI[M-~ ~~ HN H] 'O N OH ,r

476 ESI [M- 139. 12 n ,bYN H]- y OsO HO ESI 512 [M- 139 13 s HI- 0 NO
WQ)7HEI$60 139 14\ r by OH 530 ESI [M- - s H- i O NO 0 isROTIR2()gB14117
© 2007/007886 PCT/JP2006/314117 262 4 N N 506 APCI 139 15 [M+H]+

5.,0001390'4916 H [M+ I+ [M+H 268

MS (m/z) ESL 522 [M-HJ
EXAMPLE 131

(@)
Q
N

N\/\ o} s/\/g
E
To a solution of the compound of EXAMPLE 86 (58 mg, 0.11
mmol) and diisopropylethylamine (0.098 ml, 0.57mmol) in chloroform (2
ml) was added acetic anhydride (0.021 ml, 0.22 mmol) under ice-cooling,
and the mixture was stirred at room temperature overnight. To the
reaction mixture was added a saturated aqueous sodium bicarbonate
solution, and the mixture was extrated with chloroform. The organic
layer was washed sequentially with water and brine, dried over sodium
sulfate and concentrated ih vacuo. The resulting residue was purified
by silica gel chromatography (0 to 5% methanol-chloroform) to give the
above compound (42 mg, yield 77%).
MS (m/z) APCI: 485 [M+H]*
EXAMPLE 132

o)
Q A
)
N _N
| F p
/N\/\S (o] S
o o F

To a mixture of the compound of EXAMPLE 86 (59 mg, 0.11
mmol) and - diisopropylethylamine (0.060 ml, 0.0.34mmol) in a 38%
aqueous formalin solution (1 ml) and chloroform (2 ml} was added
sodium triacetoxyborohydride (73 mg, 0.34 mmol) under ice-cooling,
and the mixture was stirred at the same temperature for 1 hour and at

room temperature for 3 hours. Then, to the reaction mixture was added
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15

ds0 0 4 O, H 556/558 13917 JD O N/, Br APCI [M+H]+ 0"b 0 0 4 ON
NYS 506 APCI 139 18 Ao N[M+H]+ NO41'NH534 APCI 139191

WORGYMINTEIH[M+H]+ ~Sbh 0 4 139 20 0. EN H 542 APCI r_ 0 RATHPR0G@3M#117

“\/e;0 ON N g 492 APCI 139 21 d NO [M+H]+ 0 WO 21)1)711)1)7886
PCT/JP2006/314117 263 4 139 22 F 52%5APCI N NYN | -Y LEA cr~ 0 s~
[M+H]+ On,1 N H 459 APCI 139 23 ~J1 NTN~ [M+H]+ ~~0 0 N 0. [M-
139 24 502 ESI[M-

a saturated aqueous sodium bicarbonate solution, and the mixture was
extracted with chloroform. The organic layer was washed sequentially
with water and brine, dried over sodium sulfate and concentrated in
vacuo. The resulting residue was purified by NH-silica gel
chromatography (0 to 15% methanol-ethyl acetate) to give the above
compound (29 mg, yield 54%).

MS (m/z) APCI: 471 [M+H]*

EXAMPLE 133

N H
J§ H _N . | NN
0 $-4 Ne™~g 0 s
HN E
F \=N
| 0
3 3
. oy Ouy
I H I K
o m 9 m T
/ N O S
Q N‘N\W/\,S\ ° SQ HN S .
\=N 00 F =N 00
O (133-C) (133-D)
(1)  The compound (83-E) was treated in the similar manner as

EXAMPLE 83 to give the compound (133-A).

'(2) The above compound was treated in the similar manner as
EXAMPLE 115-(7) to give the compound (133-B).

MS (m/z) APCI: 449 [M+H]*

(3) The compound (133-A) was treated in the similar manner as

EXAMPLE 84 to give the compound (133-C).



~s~eQq~so0~~0HH] 0,;,0000.H"tN 561 APCI 139 25 ys o [M+H]+

11000413926 ILI 0 S~Z 601 APCI o0 [M+H]+ N1o O .Y 4 0 s~ 605
WQRPE1/438887 0 0 0 [M+H]+ 04 .0N HN -Z 611 APCI 139 28650P06/314117
- [M+H]+ bN 0 WO 21)1)711)1)7886 PCT/JP2006/314117 264 9 139 29

ON g s 575 APCI 11 n4 O [M+H]+ O280 O~N~ 0O 4 139 30 ON 1 475

APCI 009 HCI H139310NYND558 APCI 14

(4) The above compound was treated in the sirﬁilar manner as the
above (2) to give the compound (133-D).

MS (m/z) APCI: 481 [M+H]*

EXAMPLE 134

/N
\‘ (0] S\/{‘

The compound of EXAMPLE 91-(4) was treated in the similar
manner as EXAMPLE 30 to give the above compound.
MS (m/z) APCI: 452 [M+H]*
EXAMPLE 135

&

/@2\,(“\[ 0 JiJ/\\'rH\[Nj\/OH A\%O l OH\E::]\,Br

{135-4) {135-8)

¢
o :
A\gp% HISJVO\
10 (135-C)
(1) The compound of EXAMPLE 125 was treated in the similar
manner as EXAMPLE 26 to give the compound (135-A).
MS (m/z) APCIL: 445 [M+H]* 4
(2)  To a solution of the compound obtained in the above (1) (78 mg,
15 0.18 mmol) and triphenylphosphine (92 mg, 0.35 mmol) in THF (2 mli)
was added carbon tetrabromide (116 mg, 0.35 mmol) at room
temperature, and the mixture was stirred at the same temperature for 6
hours and concentrated in vacuo. The residue was purified by silica gel

column chromatography (30 to 80% ethyl acetate-hexane) to give the
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[M+H]+ O O N a~ N- H 4 HCI 139 32 bY~' 572 APCI s O s [M+H]+ O O
N 0-\ O-/ 139 33 482 APCI O H s [M+H]+ 0 1:/}- F o-/ 139 34 0. 508
WOPETONSSN [M+H]+ 0's ~s0 0 0-/ 139 35 0.N H 618 APCI RETXIRMPS/3)4117
- 0 ~~™Mj0 s~0 WO 2007/007886 PCT/JP2006/314117 265 of 139 36 N
H 575 APCI NYN [+H]+ O S4 0" O N @570H 0.J ~-( HC[ 139 37 ON H N
588 APCI Y' [M+H]+ ‘ ,

compound (135-B) (73 mg, yield 80%).

MS (m/z) APCI: 507 /509 [M+H]*

(3) To a solution of the compound obtained in the above (2) (70 mg,
0.14 mmol) in methanol (3 ml) was added silver (II) oxide (34 mg, 0.28
mmol) at rocom temperature. The mixture was stirred at the same
temperature for 16 hours and filtered. The filtrate was concentrated in
vacuo, and the resulting residue was purified by silica gel column
chromatography (30 to 100% ethyl acetate-hexane) to give the
compound (135-C) (10 mg, yield 16%).

MS (m/z) APCI: 459 [M+H]*

EXAMPLE 136
-4 S S
0‘5\1 o O.E\I 0.'l\l
~ (o} OH
A § A Y ¥ A Y%
(77-B) {(136-A) (136-B)
o
0.
LN
— /N
AT
| o
(136-C)

(1) A suspension of the compound (77-B) of EXAMPLE 77 (1.95 g,
5.31 mmol) and molecular sieves (4A, powder) (1.95 g) in 1,2-
dichloroethane (38 ml) was ice-cooled and thereto Weré added
sequentially 1,8-bis(dimethylaminojnaphthalene (3.35 g, 15'.6 mmol)
and triethyloxonium tetrafluoroborate (2.97 g, 15.6 mmol). The mixture

was stirred at room temperature for 18 hours and filtered. To the |
filtrate was added ethyl acetate. The mixture was washed with brine,
dried over sodium sulfate and then concentrated in vacuo, and the

residue was purified by silica gel column chromatography (33 to 50%
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0s-? 450 N 0-\_HH OH 139 38 N of N 559 APCI IYlyo Y [M+H]+ O H

ONN~ OH 13939 H N 546 APCI 0 Y' [M+H]+ s/\0"~OH O o,N 485
WRPEI09B3640 IM+H]+ O N O ~b 139 41 N 475 APCI N IM+HIETHBANG(314117

orb 0- 139 42 TO,N 460 APCI liym N [M+H]+ 'ns,a~ O ~N NH2 b WO

21)1)711)1)7886 PCT/JP2006/314117 526 0 139 43 O'N 489 APCI O N

0' ON 139 44 0.N 474 APCI N N [M+H]+

ethyl acetate-hexane) to give the compound (136-A) (1.54 g, yield 73%)).
MS (m/z) APCIL: 396 [M+H]*

(2) The compound obtained in the above (1) was treated in the
similar manner as EXAMPLE ‘1—(4—2—2) to ‘give the compound (136-B).
MS (m/z) APCI: 783 [2M-2H+Na]-

(3) The compound obtained in the above (2) was treated in the
similar manner as EXAMPLE 1-(5) to give the compound (136-C).

MS (m/z) APCI: 482 [M+H]*

EXAMPLE 137

O
g‘&
0.
N
A m A»
i ? N/j\vf

"o NOH

o]

To a solution of the compound of EXAMPLE 60 (49 mg, 0.11
mmol) and pyridine (0.50 ml) in methanol (1.0 ml) was added
hydroxylamine hydrochloride (15 mg, 0.21 mmol), and the mixture was
stirred at room temperature for 16 hours. To the reaction mixture was
added chloroform, and the mixture was washed with water and brine,
dried over sodium sulfate and concentrated in vacuo. The residue was
purified ‘by silica gel column chromatography (0O to 5% methanol-
chloroform) to give the titled compound (52 mg, quantitatively).

MS (m/z) APCI: 474 [M+H}*
EXAMPLE 138
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(1) The compound (1-E) of EXAMPLE 1 was treated in the similar
manner as EXAMPLE 1-(5) to give the compound (138-A).
MS (m/z) APCL: 637 [M+H]*
(2) A solution of the compound obtained in the above (1) (3.20 g, 5.03
mmol) in chloroform-trifluoroacetic acid (1:1) (80 ml) was stirred at
room temperature for 2 days. The reaction mixture was concentrated in
vacuo and the residue was chased with\toluene, and then to the residue
was added a saturated aqueous sodium bicarbonate solution. The
mixture was extracted with chloroform. The extract was dried over
sodium sulfate and concentrated in wvacuo. The residue was then
purified by silica gel column chromatography (methanol-chloroform-
ammonia water 200:10:1 to 100:10:1) to give the compound (138-B)
(2.06 g, yield 77%).
MS (m/z) APCL: 537 [M+H]*
EXAMPLE 139

.Corresponding starting compounds were treated in the similar

manner as any of the above EXAMPLESs to give the following compounds.
| EXAMPLE | No. | Structure | MS (m/z) |
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REFERENCE EXAMPLE 1

N
HZN\,(/J HCI
- S
CHO

To a solution of 2-tert-butyloxycarbonylaminothiazole (88.0 g, 439
mmol} in THF (1760 ml) was added dropwise a 1.59M solution of n-
butyllithium in hexane (729 ml, 1159 mmol) over 20 minutes at —78°C,
and the mixture was warmed to —10°C over 1 hour. The mixture was
cooled again to —-78°C and thereto was added DMF (102 ml, 0.132
mmol) in one portion. The acetone-dry ice bath was removed. The
mixture was stirred for 30 minutes, and then poured into cold water
(1000 ml)' and thereto was added ethyl acetate (2000 ml). The organic
layer was washed sequentially with water and brine, dried over
anhydrous magnesium sulfate and the solvents were removed. The
residue was recrystallized from ethyl acetate to give 2-tert-
butyloxycarbonylaminothiazole-5-carbaldehyde (74.8 g).
mp. 173 to 175°C
MS (m/z) APCI: 229 (M+H)*

To a solution of the above 2-tert-butyloxycarbonylaminothiazole-
S-carbaldehyde (64.5 g, 282 mmol) in methylene chloride (322 ml) was
added dropwise trifluoroacetic acid (322 ml) under ice-cooling over 20

minutes. The mixture was stirred at room temperature for 2 hours and
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the solvent was removed by evaporation. Thereto was added chloroform
(50 ml), and then added a 4N hydrogen chloride solution in dioxane
(300 ml) dropwise under ice-cooling. After removing the solvents, the
residue was washed with ethyl acetate and collected to give the titled
compound (41.3 g} as monohydrochloride therecf.

mp. 190 to 194°C (decomposed)

MS (m/z) APCI: not detected

REFERENCE EXAMPLE 2

N
H N \(/JZ HCI
B~

F

To a solution of 2-tert-butyloxycarbonylaminothiazole (60.0 g, 299
mmol) in THF (1200 ml) was added dropwise a 1.59M solution of n-
butyllithium in hexane (428 ml, 659 mmol) at —-78°C over 20 minutes,
and the mixture was warmed to ~10°C over 1 hour and cooled again to —
78°C. Thereto was added N-fluorobenzenesulfonylimide (142 g, 449
mmol) in one portion. The acetone-dry ice bath was removed and the
mixture was stirred for 30 minutes poured into cold water (1000 mi).
Thereto was added ethyl acetate (1200 ml) and the organic layer was
washed sequentially with 2N hydrochloric acid, water and brine, dried
over anhydrous magnesium sulfate and concentrated. The residue was
purified by silica gel column chromatography (15% ethyl acetate-hexane
= 3:1), and then recrystallized from diethyl ether to givg‘ 2-tert-
butyloxycarbonylamino-5-fluorothiazole (45.1 g).
mp. 157 to 159°C
MS (m/z) APCI: 219 (M+H)*

To a solution of the above 2-tert-butyloxycarbonylamino-5-
fluorothiazole (38.0 g, 174 mmol} in methylene chloride (190 ml) was

added dropwise trifluoroacetic acid (190 ml) over 20 minutes under ice-
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374 140498 0-/ O.~ 0 S.0 O N'N~O REFERENCE EXAMPLE 1

H2N__ ~ N) HCI S--/[~~// CHO To a solution of
WQ2tAI8¢loxycarbonylaminothiazole (88.0 g, 439 5 mmol) iPTHEPROFBEI4117
" ml) was added dropwise a 1.59M solution of n- butyllithium in hexane (729

ml, 1159 mmol) over 20 minutes at -78876and the mixture was warmed to

-10C over 1 hour. The mixture was cooled again to -78C and thereto was

added DMF (102 ml, 0.132 mmol) in one portion. The acetone-dry ice

06 as’f‘ff@%ﬁ\%tll_&e @Oiﬁﬁf‘ew ts?g&qlf%%%;(?eljget yl%lld 80 1 surs,

poured into cold water (1 and thereto was a acetate
atrbocanbeibmtrdanicT eyt waw amshdd sequbhdiadfowith {@Hemahd and 4N

brine, dried.over. anhydrous magnesium sulfate and the solvents were .
D P T oA ot S P RS o tdes ice-
cddlhuyloxpearbendentinetivazaBdreaidaldehndend $iiea) with B0 acetate

175C MS (m/z) APCI: 229 (M+H)+ To a solution of the above

apqerpHERiR QBRyRMIAB T BRPS e ab Atiehy 8k 3648 PBydhadoride

tiefagthylene chloride (322 ml) was 20 added dropwise trifluoroacetic acid
(322 ml) under ice-cooling over 20 minutes. The mixture was stirred at

mpeorht@riipelattiie fstezdimpesad) WO 2007/007886 PCT/JP2006/314117

lyernt remomed by evaporation. Thereto was added
hﬁl%%?fgfr%% VmYI ?a@\g]t n added a 4N hydrogen chloride solution in
RABERE NG BX)AMRIWES8 under ice-cooling. After removing the solvents,
the residue was washed with ethyl acetate and collected to give the titled

,_f)[q?}kb nd (41.3 g) as monohydrochloride thereof. mp. 190 to 194C
(dec mg%d)iﬂms (m/z) APCI: not detected
S

0
\

(1) To an aqueous solution (400 ml) of a compound of REFERENCE
EXAMPLE 1 (80.0 g, 486 mmol) was added dropwise a 28% ammonia
water (40 ml) at room temperature, and then the precipitated crystals
were collécted and dried to give the free aldehyde.

(2) The above product was suspended in methanol (600 ml) and
thereto was added sodium borohydride (27.6 g, 729 mmol) under ice-
cooling, and the mixture was stirred at room temperature for 1 hour.
To the reaction solution were added acetone (30 ml) and water (50 ml),
and then the mixture was concentrated in vacuo. The resulting residue
was purified by silica gel column chromatography (20 to 25% methanol-
chloroform) to give 2-amino-5-hydroxymethylthiazole (45.2 g, yi;eld 71%).
MS (m/z) APCI: 131 (M+H)* |

(3) The above product (45.2 g) was dissolved in a 2M solution‘ of
hydrogen chloride in methanol and the mixture was stirred at 60°C for
5 hours. The reaction mixture was concentrated and then the residue
was solidified with a mixture of methanol and diethyl ether to give the

titled compound (49.8 g, yield 79%) as monohydrochloride thereof.
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REFERENCE EXAMPLE 2 H2N HCI S/ F 10 To a solution of
2-tert-butyloxycarbonylaminothiazole (60.0 g, 299 mmol) in THE (1200
WORY0748788ded dropwise a 1.59M solution of n- butyllithium inPed%E80MAa117
ml, 659 mmol) at -78C over 20 minutes, and the mixture was warmed to
-10C over 1 hour and cooled again to37/8C. Thereto was added
N-fluorobenzenesulfonylimide (142 g, 449 15 mmol) in one portion. The
acetone-dry ice bath Was removed and the mixture was stirred for 30

Mg‘i fjgg&f ]1) 3| ater (1000 ml). Thereto was added ethyl

he organic layer was washed sequentially with 2N
REFERENCE &XAMBIEE ahd brine, dried over anhydrous magnesium

sulfate and concentrated. The residue was 20 purified by silica gel column
H, aphy (15% ethyl acetate-hexane = 3:1), and then

rec :@ from diethyl ether to give 2-tert-

butyloxysérbonylamino-5-fluorothiazole (45.1 g). mp. 157 to 159C MS

(m/z) APCI: A (M+H)~ 25 To a solution of the above

2-tert=byty @ﬁw%lgo%%% Ty C?{pﬁgﬁllej%ﬁlﬁel'(é .0golD7 .6 mmol)

methylene ml) was added dropwise trifluoroacetic acid (190
was) @mo’mauhlnnte&(l%dbmdwg@ Joomisiesss PCTip 2sae /30 iml).  The

376 coolin mixture wa b 0] Qra fo u
ESné@%ﬁatg THerd év wiaéaa deg‘g (I:Ihl(g’rg orm (ZO%?angggli&p % room
teRygraaen ) osifd sthetirtirediniana (480 en dopoissuiterieeuo and the

cooling. After concentratlon the resjdue hed with ethyl acet _
regididllec®ato gl\?@ d céﬂ’l und\g( iA%/yaés) as r¥1¥(l)nohydrochl %(Ye 2

a#.‘ Sgi @L 4&% amposed) MIFyarédkicmide (M+EQ+11 g,
RE CEE

PLE HzN S HCI 10 (1) To an aqueous solution
qwﬂﬁamreéydmpzsﬂﬂdwwgsfet@éw

MS (m/z) APCI: 168 (M+H)*
REFERENCE EXAMPLE 5

N
S —
N 0'—\_N/
N\

III»-J

A solutioh of a compound of REFERENCE EXAMPLE 4 (1.18 g,
3.59 mmol), dimethylaminoethyl chloride monohydrochloride (569 mg,
3.95 mmol) and cesium carbonate (6.43 g, 19.75 mmol) in DMF (30 ml)
was stirred at 60°C for 2 hours. After cooling to room temperature,
thereto was added acetic acid (2.26ml, 39.5 mmol) and the mix‘ture was
diluted with water to a homogeneous solution and then concehtrated in
vacuo. The residue was purified by silica gel column chromatography
(NH-silica gel; 50% ethyl acetate-hexane) to give the titled compound
(273 mg, yield 32%) as pale yellow crystals.
MS (m/z) APCI: 239 (M+H)*
REFERENCE EXAMPLE 6
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EXAMPLE 1 (80.0 g, 486 mmol) was added dropwise a 28% ammonia
water (40 ml) at room temperature, and then the precipitated crystals
W /86TR86ted and dried to give the free aldehyde. 15 (2) Th&@@bdPe006/314117

product was suspended in methanol (600 ml) and thereto was added
sodium borohydride (27.6 g, 729 mmoB{fder ice- cooling, and the

mixture was stirred at room temperature for 1 hour. To the reaction

solution were added acetone (30 ml) and water (50 ml), and then the

Hrnixtur@ was concentrated in vacuo. The resulting residue 20 was purified

by%ca?{;/ge%olumn chromatography (20 to 25% methanol- chloroform) to

give-aming-5-hydroxymethylthiazole (45.2 g, yield 71%). MS (m/z)
APCI; 1Y (MgH)+ (3) The above product (45.2 g) was dissolved in a 2M
solution of hydro hloride in methanol and the mixture was stirred at
60C for 25 5 hoars. Theteaction mixture was concentrated and then the
residue was solidified with a mixture of methanaol and diethyl ether to give

the tileBPlBiAPBURE MSTBPPRRC S0 ELREToN (o EHOME e réof( 154 &,
4 WS 2T 1%)[5%8%&;{6&’&@9%3%6@71 3% '\cf)&ﬁﬁm/ﬁﬁ%ﬁ':éﬁé cesium

(M+H)+ REFERENCE EXAMPLE 4 HZN S 'S
caBhuhbry [0, §68a2bBM-ppyalini2-IMiie (30 gnd7 sasnslirsdagt room
issolved in 30% fydrog: romige in acetic acid,(50.ml). The mixtur
te\%la% di ﬁ%‘&%ﬁéég fé? %leﬁct)%% an %5%%%@"{8 Sr'o%%w@ g ma|§:eertc;11 ur%,cén h%?\ ml,
43he salvesljsaretettemersdine arasodihatte wiididue teasteoldifiechwitbneous
iethyl ether, to give 2- amino[1,3]thiazolo[5,4-h]pyridin-5-0l .
S%Hmbmd@@.f?lej?ri@qwgﬁﬁtawagays@ dBIoHESE rysTHIE NS Was
pAREEI68, (Mt REFERENGE FEXAMBLES-HZAYS (NHN disoitienlof cthyl
a compound of REFERENCE EXAMPLE 4&.18 g,
acetate) and solidified with diisopropyl ether to give the titled compound
(862 mg, yield 67%) as colorless crystals.
MS (m/z) APCI: 254 (M+H)*

REFERENCE EXAMPLE 7

: AN/ o
| }ro)v

A corresponding starting compound was treated in the similar
manner as REFERENCE EXAMPLE 5 to give the titled compound.
MS (m/z) APCI: 282 (M+H)*
REFERENCE EXAMPLE 8

N
-
O—\—

To a solution of a compound of REFERENCE EXAMPLE 6 (862 mg,
3.40 mmol) in THF (20 ml) was added lithium borohydride (222 mg,

OH
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15 3.59 mmol), dimethylaminoethyl chloride monohydrochloride (569 mg,
3.95 mmbl) and cesium carbonate (6.43 g, 19.75 mmol) in DMF (30 ml)

W09 %8788 at 60C for 2 hours. After cooling to room temperaR{f&/JRREEId4117

was added acetic acid (2.26ml, 39.5 mmol) and the mixture was diluted
with water to a homogeneous solution 38 then concentrated in 20 vacuo. -
The residue was purified by silica gel column chromatography (NH-silica
gel; 50% ethyl acetate-hexane) to give the titled compound (273 mg, yield

R oo D R B A A R R or 24

henrs soﬂ]miothef rec@hipauntixfiRE FERE I!i@&eElXP(ME? Lrdfacharié 6G8cid for

AR SN FRATE (AP SRGEELErQURT SA0Ffo e rated

: a@QdBm@tgadTuﬁietﬁaﬁ%@ﬁd@@ a@@tiﬁ@ﬁld 424 7Y, ASiZtiraolyasddReracted

mixture was diluted with water to a homogeneous solution and the

Wil eftdwarethanaldiovalasnTndResRIRARES BliFfiel 3y Sfeatried and
tHRO UGN MRARORRRNY D T-Spica Bek Ay Og acelaled ApgSpiif i?é’dVBSE‘r silica

diisopropyl ether to give the titled compound™ 10 (862 mg, yield 67%
geiomlassmrymmgr@tphm(&ItQQQWmmhaEﬁEmECNGEEX)AWgEe the

. HZN- /O O A cor, [ rting compqund was
%}8%88%3 e slml\;3 1?%%ng??§r§$§ Fffgﬂ\s? q@%&wﬁf 5 to give the
MBl¢chgeinpp@id 2M3 (MRPCI: 282 (M+H)+
The above compound was also synthesized by the following

alternative method.

N

FR, T Qo T

(8-a) (8-b) (8-c)
(1)  To a solution of the compound (8-a) (5.18 g, 32.7 mmol} and
ethylene glycol (20.28 g, 327 mmol) in DMF (20 ml) was added
potassium carbonate (13.55 g, 98.0 mmol). The mixture was stirred at
room temperature for 2 hours, diluted with ethyl acetate, washed with
water and brine, dried over sodium sulfate and concentrated in vacuo.
The residue was recrystallized from ethyl acetate-hexane to give the
compound (8-b) (5.59 g, yield 93%) as yellow crystals.
MS (APCI): 185 (M+H)*
(2)  To a solution of the compound (8-b) (5.57 g, 30.25 mmol) in
ethanol (50 ml) was added 10% Pd-C (0.50g). The mixture was' stirred
vigbrously for 2 hours under hydrogen and concentrated in vacuo to
give the crude amine.
(3) To a solution of the above amine in acetic acid (100 ml] was
added potassium thiocyanate (17.64 g, 182 mmol), and thereto was

added dropwise bromine (1.62 ml, 31.8 mmol) under cooling with ice
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REFERENCE EXAMPLE 8 H2N-I~ N S\ 0--\-OH To a solution of a
compound of REFERENCE EXAMPLE 6 (862 mg, 20 3.40 mmol) in THE
WQ220070P¥886 added lithium borohydride (222 mg, WO 2007/00PA8B&P2006/314117

- PCT/JP2006/314117 379 10.21 mmol) at room temperature, and the
mixture was stirred for 24 hours. To tRfeaction mixture was added 10%
hydrochloric acid for degradation of the excess reagents. Thereto was
added a saturated aqueous sodium bicarbonate solution, and the mixture

bafff> AR ﬁg&%@ 20% @%@%@lﬁﬂ'%@rggﬁg«ew%@ '@y&fﬂ%ﬁt, then

separate e solvents were remove ulting residue w
conedied-hiesilioa geteo)urthehesidtmyraplydBasc2DWith toluene, purified

methanol-chloroform) to give the titled.compound (369 mg, yield 51%) as ., ..
b SR BRI B A D50 G AR 16 TP L BORRE g 20:1
towag AP thesizask ey thettolowmipy Ateatite BRIBOthO MANKANEG (8-

N N CIIN O~ OHHzN~s) N O"~OH (8-a) (8-b) (8-c) (1) To a solution of
(StRe dnipelthd (82h)2® AW 189S7HfERSNd ethylene glycol (20.28 g,

M%Z@@@ﬁ!)mgwgmml) was added 15 potassium carbonate (13.55 g,

98.0 mmol). The mixture was stirred at room temperature for 2 hours,
REMERENGE R AMELAE, vashed with water and brine, dried over
sodiugp sulfate and concentrated in vacuo. The residue was recrystallized

Hilr\b‘n\//eth etate-hexane to give the compound (8-b) (5.59 g, yield 93%)
asyse crystals. 20 MS (APCI): 185 (M+H)+ (2) To a solution of the

compoun‘ﬂ (848)(5.57 ¢, 30.25 mmol) in ethanol (50 ml) was added 10%
Pd-C (0.509). The 'pﬂtgre was stirred vigorously for 2 hours under
hydrogen and caogcentrated in vacuo to give the crude amine. 25 (3) To a

solution of the above amine in acetic acid (100 ml) was )
The compound of REFERENCE EXAMPLE 4 was treated with 2-

bromoacetamide in the similar manner as REFERENCE EXAMPLE 5 to
give the titled compound.

MS (m/z) APCL: 225 (M+H)*

REFERENCE EXAMPLE 10

N
H2N \(/@
S - o
N .

The compound of REFERENCE EXAMPLE 4 was treated with 2-
bromo-N-methylacetamide in the similar manner as REFERENCE
EXAMPLE 5 to give the titled compound.

MS (m/z) APCIL: 239 (M+H)*
REFERENCE EXAMPLE 11

(1)  To a solution of the compound of REFERENCE EXAMPLE 9 (1380
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added potassium thiocyanate (17.64 g, 182 mmol), and thereto was
added dropwise bromine (1.62 ml, 31.8 mmol) under cooling with ice WO
WQu7/003886 PCT/JP2006/314117 380 bath. The mixture wREStireW&E814117

room temperature overnight, then concentrated in vacuo. The residue
was chased with toluene, purified by sH#eh gel chromatography (NH-silica -
gel; methanol-chloroform = 20:1 to 10:1) and triturated with ethyl acetate
to give the compound (8-c) 5 (5.55 g, yield 87%) as colorless crystals. MS

2 + REF ELXA 9 0
%eﬁ%?négf}% ol;‘HI}QEFERE&)CEJE%XAM P%@%%va%%ﬁéd&%?‘iﬁ%“ hydride
1bi8ng;a8éla&nrdmnlikmtsmﬂm rteanperaﬁﬂ&,FEﬁENlﬂErEﬁﬁM@.ﬁé&ostlrred

i T T R ST o

a W%tﬁéom& @rﬁﬁmmmsahmmm Namemﬁmeéam@@ ifiteesdMidid the

manner as REFERENCE EXAMPLE 5 to give the titled compound. MS
Hixats KRS LRAGHHAEREFERECE BeARSIEDE residue s purified

bP sBcAH it %Qlumn chromatography (30% aqueous ammonia-
methanol-chloroform = 0.1:1:5) to give an amine (150 mg).
(2) To a suspension of the compound obtained in the above (1) (150
mg, 0.713 mmol) in THF (10 ml) was added a solution of di-tert-
butyldicarbonate (187 mg, 0.856 mmol) in THF (5 ml) at room
temperature, and the mixture was stirred at room temperature for 90
minutes. To the reaction mixture was added a 30% aqueous ammonia
solution, and the mixture was stirred at room température for 30
minutes, and then diluted with ethyl acetate, washed with brine, dried
over sodium sulfate and concentrated in vacuo. The resulting residue
was purified by silica gel column chromatography (0 to 5% methanol-
chloroform) to give the titled compound (177 mg, yield 9% in 2 steps) as
colorless solids.
MS (m/z) APCI: 311 (M+H)*

The above compound was also synthesized by the following

alternative method.

o
14 .N
-N o} S
A ST GG TR TS5 S
P 0/\/N o /\/N Qo
T X A 0
(8-2) (11-a)
(1}  To a solution of the compound (8-a) (15.0 g, 94.6 mmol) and N-
(tert-butoxycarbonyljethanolamine (30.50 g, 189.2 mmol) in DMF (150
ml) was added portionwise potassium carbonate (26.15 g, 189.2 mmol),

and the mixture was stirred at 50 to 60°C for 4 hours, cooled to room

temperature, diluted with ethyl acetate, washed with water and brine,
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(1) To a solution of the compound of REFERENCE EXAMPLE 9 (1380

WO 2007/007886 PCT/JP2006/314117 381 mg, 3.02 mmol) in THE (40
WOorRY0z/88788ded lithium aluminum hydride (1.17 g, 30.8 mmol P&l &RA6/314117
" temperature, and the mixture was stirred at room temperature for 20

hours. After degrading excess reagents&dth a 30% aqueous ammonia

solution, the mixture was filtered and the 5 filtrate was concentrated in

vacuo. The resulting residue was purified by silica gel column

alrametPgARY Ueduaghe RN PR HOIRIBII D L dial
to give an amine (150 mg). (2) To a suspensiorrof the compound obtairie
thin théxdboeena}p (@S0cengroféisimmatiio ThE (6 ndjidas adaedaystallized

solutjan of di-tert- butyldicarbpnate (187 m 56.mmo|) in THE (5
£ O e R D P Tl e e o)
Migr(80/ ZNIAKEB. Z@4I‘(Meﬁ(;fion mixture was added a 30% aqueous
mmponia solution, and the mixture was stirred at room temperature for 30

(Zhinuted B RERIREL A AP RYSy FasRRAE Nabh &P diefikeraned) 15 ethyl
adMaReofioMnaY i @ndiacearisaiashinyaqun The resWNeesHie YRS was

purified by silica gel column chromatography (0 to 5% methanol-

stéretb iRy e igive aeligsd demmrnad 1 7iany lyibkigvsindestdpsinsgen at
I / Cl: M+H)+ 20 Th d ..
<SR e R b bR T SRR TOR e
wasNIDNeD tPatNKND adEC o Giak (e @y Od€laiinreesdidi@rzpf the
d (8-a) (15.0.g, 94. ) and N- o
o SIS 155 b st e ussogcced
pothsinsadses REEtiaNgise PORSSHITEAT RA@tE d%8sdhugn 1 purRlle (2.22

and the mixture was stirred at 50 to 60C for 4 hours, cooled to room

grehperaitel drneuthrrcdthas adecdvdsapwivenbwaming dbAdet wb 4.57
n%%@egftfr%glﬁf’éd%%}?gi{%ﬂgﬁdé%%]%%?wlﬁ%é@%&tﬂegﬁ&eﬁ?&?i?ﬂtlestﬂ fure was
g with activated charcoal, the mixture was concentrated in

stizadh atdrbemedidmparatunstftized hour. The reaction mixture was
diluted with ethyl acetate, washed with water, an aqueous sodium
sulfite solution and brine, and dried over sodium sulfate. After treating
with activated charcoal, the mixture was concentrated in vacuo and the
residue was crystallized from ethyl acetate-hexane to give the above
compound (516 mg, yield 44% through the above 2 steps).

MS (m/z) APCL: 311 (M+H)*

REFERENCE EXAMPLE 12

N
HZN\(/ ‘z@
S
N=

The compound of REFERENCE EXAMPLE 10 was treated in the
similar manner as REFERENCE EXAMPLE 11 to give the titled

0
O——\—I?—O
AN

compound as colorless crystals.
MS (m/z) APCL: 325 (M+H)*

The above compound was also synthesized by the following
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from diisopropyl ether to give the compound (11-a) (11.86 g, yield 44%).

MS (m/z) APCI: 284 (M+H)+ 5 (2) To a solution of the above compound
WQ2®8/¢)78881 mmol) in ethyl acetate (10 ml) was added 10% FIEEPRPOg314117

mg), and the mixture was stirred vigorously at room temperature for 1

hour under hydrogen at atmospheric @88sure. The reaction mixture was

filtered and the filtrate was concentrated in vacuo to give the crude amine

(2.09 g). 10 (3) To a solution of the above amine in acetic acid (20 ml)

%\ﬁggﬁqgefq?g%s&ium acetate (1.87 g, 19.3 mmol) and potassium

locyanate g, 22.8 mmol), and thereto was added dropwise
bromine (0.234 ml, 4.37 mmol) with cooling with an ice-water bath, and
ﬂl\’ll.en the mixture was ygtirred at room temperature for 1 hour. The reaction
om was-15-elutdd it etpxl/ﬁceg;lte, Washed'wit@um@& f, dn aquepus
sodimcsulfite solution aNd Bring, ahd kied over sodium Sulafe oAt ‘f(o
tregat_iﬂg with activated chargoal, the mixture was concentrated in vacua®
and the residue was crystallized from ethyl acetate-hexane to give the

(1?b°"€ro°%”§?ﬁﬂ‘€fb§?%‘? g xb%{go‘b%&*@uamm6b§,v%§.ét§eﬁ>nﬁ%%d N-
m/z) APCI: 311 (M+H)+ REFERENCE EXAMPLE 12" H2N--~ N n/\
(tert-bNtoryaohpupihdNohREEFERENOQBlEXANP I E6163vas tR416d imthel) in

similar manner.as REEERENCE EXAM 11 to give the titled 25.
O TR 61 0100y Bl HAS (RO R S N SE) P FeSRyR tert-
bovoxidend vvaRaigosy dhasisi witthe dollivgngitMh A0k &G0 EE6bath. The
PCT/JP2006/314117 383 alternative method. 0- 0. O' N O'N{ Hzngf .
n@cw&e as §t,1ﬁqg~ﬂ|tmo?ﬁ_g§r§perature for 50 minutes, diluted with

ethyl acetate, washed with water and brine, and dried over sodium
sulfate.  After treating with activated charcoal, the niixture was
concentrated in vacuo to give the compound (12-a) (21.76 g).

MS (m/z) APCI: 298 (M+Hj*

(2) The compound obtained in the above (1) was reacted in the
similar manner as the alternative method (2) of REFERENCE EXAMPLE
11 to give the crude amine.

MS (m/z) APCI: 268 (M+H)*

(3) The compound obtained in the above (2) was treated in the
similar manner as the alternative method (3) of REFERENCE EXAMPLE
11 to give the above compound. ‘ A

MS (m/z) APCI: 325 (M+H)*

REFERENCE EXAMPLE 13

0 D N /E N \ N \
M y . AN e P N\ Ne 0 Y Nw

(13-a) {13-b) (13-c) (13-d)

(1)  Chlorosulfuric acid (80.0 g, 687 mmol) was ice-cooled, and
thereto was added 2-acetamidothiazole (20.00 g, 140.6 mmol) in several
portions, and the mixture was stirred at 100°C overnight. The reaction

solution was cooled to room temperature, poured into ice water and the
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(sa) (1) To a solution of the compound (8-a) (10.0 g, 63.08 mmol) and N-
(tert-butoxycarbonyl)-N-methylethanolamine (16.55 g, 94.6 mmol) in 5

WQIRHERY188foxide (100 ml) was added portionwise potassiumPel Bz esidbt117

(10.62 g, 94.6 mmol) with cooling with an ice-water bath. The mixture was
stirred at room temperature for 50 mind&k, diluted with ethyl acetate,

washed with water and brine, and dried over sodium sulfate. After treating
with activated charcoal, the mixture was 10 concentrated in vacuo to give

the compound (12-a) (21. , ( PGl :
B R DL e (1) B end i i he G ey g
witerafiaen afiva enethied @) af RIEFERENCE EXAMPLEeN Cimgrettated in

crude amine. 15 MS (m/z) APCI; +H)+.(3) The. compound.obtained
VARHRL QiSAVE EM&@%Q@B@H%E %ﬁ%ﬂg i g)elaé;saﬂyégg g}rjnsa ]Il%/(g |
(2methg%%kﬁix%%%$ﬁbi%%@&w Rl cthylgive thedbelencmPpanidi 4.3

S (m/z) APCI: 325 (M+H)+ 20 REFERENCE EXAMPLE 13 1-k N S-S
mendl) el prENne (3, lHRs i9se0ledang Hsmte yas @L@ﬁﬁ%fy‘“e
Chlorosulfurig ggi 188 0UPA)  108CO : hergtoN@Srred
CRaged %élgg%fnﬁ?&ftﬁ‘?ggﬁel%g%o g, Iq%?gﬁ?rﬁbl)?iﬁgserﬁ;%%% portions, e
afatigehamixtempesastiredat 150CiovdetgndBé reasidie TP SHRIGHTE

was cqoled to room temperature, poured.into.ice P
BBt EASECR b ORI E11 SHY F ML S Rt by silica
séliethybathepsthpByi(octovagoyasket aviti-vlalerafodrhiine, givedlgerrude

sodium sulfate, and then concentrated in vacuo to give the crude product

prodirstdLirg) R7H yB # 2 SidcHIA PARER of a 2M aqueous
(fgmeﬁav@{ei%ae@%ma&m l44% SomymehsApd ayddine 1y aibetasric acid.

ice-cooled, and thereto was added the compound (13-b) (1.50 g) in
Theveritputionss BiiraikiatelWBGtfaed BomMe, ot thEPMite for 15

minutes, and at room te r oyernight onpentraled v ¥_ReUGHbd
R AL b v
water and ammonia water were to be basic, and the precipitated
crystals were collected and dried to give the compound (13-d) (283 mg,
yield 9% in 3 steps) as a yellow powder.
MS (APCI): 208 (M+H)*
REFERENCE EXAMPLE 14
D
HZN S . 'S:O
o

Methylpiperazine was used in the similar manner as REFERENCE
EXAMPLE 13 to give the titled compound (yield 3% in 3 steps). ».
MS (APCI): 263 (M+H)*
REFERENCE EXAMPLE 15
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gel chromatography (0 to 10% methanol-chloroform) to give the crude 10

product (13-c) (677 mg) as a yellow powder. (3) To the above compound
WQ2978yp§eas added 6N hydrochloric acid. The mixture was B6i¥d82406/314117

110C for 1 hour, cooled to room temperature and concentrated in vacuo.

To the residue were added water andZ#bmonia water were to be basic,

and the precipitated 15 crystals were collected and dried to give the

compound (13-d) (283 mg, yield 9% in 3 steps) as a yellow powder. MS

j&P@l): 208 (M+H)+ REFERENCE EXAMPLE 14 NN ~H2N~g/'S.0
%Q,l%_e\)thwpipefazin e, us S in-R-Simitar-ma neMEEEREVCE———»
EXAMPLE 13 to give the titkd Tompdund (yield 3% in 3 Ytefs). MS
(APCI): 263 (M+H)+ REFEREN®E EXAMPLE 15 WO 2083007886
PCT/JP2006/314117 385H S 30 -ill 13~~ S S H O H O (15-a) (15-b)
LOJINS1,_ ,OH O(NS'L _ N, HgNN, H jam./ ~Q H >~ O HCl salt O (15¢c)

54 (18- PH a selutien of 2gek ;t&hylgx%f&rbowflamin 'Niﬁolgé«”\
carba“ide‘?m REFERENCE EXA?E/IP?LE 1(8.37g,19.1 mgﬁ%,jal IHE
(200 m1lg were added diethylphosphonoacetic acid ethyl ester (9.145r gnl, 5

-C

45.9 nﬂm&l) and potassium tert-buto¥fee (5.16 g, 45.9 mmol) at roor
(llempEmausnlartibtho fiddemd Wbadpoxydattiha slaneitstbiazoleeS-

overnight, and e f r reaction solution
R O S N B T LR T e
(1Dt wesexdaeiddidth elpyagsisicodbetirgatid kysrlwasewg®hed ml,
10 with water and brine, dried over sodium sulfate, treated with activated

e AR ARG R HIA T SRR IR AP the st iagiol) at room

temperature, and the mixture was stirred at the same temperature
overnight, and then heated to reflux for 5 hours. The reaction solution
was cooled to room temperature, and thereto was added water, and the
mixture was extracted with ethyl acetate. The organic layer was washed
with water and brine, dried over sodium sulfate, treated with activated
charcoal and then concentrated in vacuo, and the residue was
crystallized from ethyl acetate-hexane (1:5) to give the compound (15-a)
(4.13 g, yield 72%) as colorless crystals.

MS (APCI): 299 (M+H)*

(2) A mixture of the above compound (4.10 g, 13.74 mmol), 10%
Pd/C (5.0 g), ethyl acetate (50 ml) and acetic acid (50 ml) was still‘red
vigorously at room temperature for 24 hours under hydrogen. The
reaction mixture was filtered and the filtrate was concentrated in vacuo,
and then chased with toluene several times to give the compou;;d (15-b)
(4.05 g, yield 98%) as colorless crystals.

MS (APCI): 301 (M+H)*

(3) A solution of the above compound (4.03 g, 13.42 mmol) in a
mixed solvent of ethanol (20 ml), THF (40 ml) and water {20 ml) was ice-
cooled, and thereto was added dropwise a 2N sodium hydroxide

solution {16.1 ml, 32.2 mmol). The mixture was stirred at the same
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crystallized from ethyl acetate-hexane (1:5) to give the compound (15-a)
(4.13 g, yield 72%) as colorless crystals. MS (APCI).: 299 (M+H)+ 15 (2) A

WO ®Bthe above compound (4.10 g, 13.74 mmol), 10% PETIBOG314117

ethyl acetate (50 ml) and acetic acid (50 nil) was stirred vigorously at
room temperature for 24 hours under B@fogen. The reaction mixture was
filtered and the filtrate was concentrated in vacuo, and then chased with
toluene several times to give the compound (15-b) 20 (4.05 g, yield 98%)
ehysha 3014 ( + IH.% : tzkg
te?%%&?rﬁg é(4.03 gﬁ)ﬁg réhﬁn?(%giﬁﬁa&;[n%e S(Jg‘lé\/%réb g? et %ﬁ% O%r%t;t,?%@,
pawERn lpantxttee (dCaql)onss icirivalkid, solitiereandasthytietetate.

rOPWI 2N _sodium hydroxide 25.sojution (16.1 ml, 32.2 mmol), The
T R D S e R et sosestav s
wash ¢dnwittatueet doraldobrsras)diiied avenosodmpermitfeérahiours,
oured info a mixture of agueous citric acid solution and ethyl acetate.
¢ h‘é%‘b?ﬂﬁf‘éﬁ&%s”&&%te“& PSRN SRS TSN e hdepmdiEsopropyl

etMshedoiit tHalebang RINgG. (dBee) quet 89y RYIE88. PAY Colorless
concentrated in vacuo. The residue was crystallized frorn diisopropyl

CIiBEe give the compound (15-c) (3.16 g, yield 86%) as colorless

MY - MS (B 71 (M-H) (4) A solution of the above compound (589
mg(,%g% mmj a)rllr{ 1- 10 hydroxybenzotriazole (584 mg, 4.33 mmol) in

(4DMF A1sohiiwasdt ¢heoatext;eandithpoetndvestiddeg, 2.16 mmol) and 1-

B et e L
cdolekh auiditgseratbiveas el RRRSRINTE ol ity TERRIIRASHOPy1) -

mixture was ice-cooled again, and 15 thereto was added a 50% aqueous

CanBiEmine SorniveenhinridenikiOn fae-dfteunpthasshibe mixture
wigReral & {0 MRS AR Al BRI MBS IAIA dQr aﬂlﬂ%eﬁoaiegoom

into a mixture of ethyl acetate and brine, and the mixture was extracte
temperaf e éoatd. M bxitdue wastieshudwithcavwatuiatedaded@sain, and
i ica e splion and 20 brine, dried over sodium sylfate, a
tliegr%(’ggn\%\%%egﬁﬁfﬁcﬁo_%a&ugous me%hyﬁamme so?u!tlons("g mf). L}%e
mixture was stirred at the same temperature for 10 minutes and at

room temperature for 1 hour, poured into a mixture of ethyl acetate and
brine, and the mixture was extracted with ethyl acetate. The extract
was washed with a saturated aqueous sodium bicarbonate solution and
brine, dried over sodium sulfate, and concentrated in vacuo. The
residue was crystallized from ethyl acetate-hexane (1:10) to give the
compound (15-d) (597 mg, yield 92%) as colorless crystals.

MS (APCI): 300 (M+H)*

(5)  To a solution of the above compound (202 mg, 0.675 mmél) in
formic acid (6 ml) was added a 4N solution of hydrogen chloridé in
dioxane (2 ml, 8 mmol}, and the mixture was stirred at room
temperature for 8 hours. To the mixture was added diethyl ether, and
the mixture was sitrred at room temperature. The resulting crystals -
were collected and washed with diethyl ether. To the crystals were

added a 4N solution of hydrogen chloride in dioxane (2 ml, 8 mmol) and
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residue was crystallized from ethyl acetate-hexane (1:10) to give the

compound (15-d) (597 mg, yield 92%) as colorless crystals. MS (APCI):
WO TIR7BBS (5) To a solution of the above compound (202 md,OL@P3006/314117
~ mmol) in 25 formic acid (6 ml) was aij{ggt% a 4N solution of hydrogen

chloride in dioxane (2 ml, 8 mmol), a e mixture was stirred at room

temperature for 8 hours. To the mixture was added diethyl ether, and the

mixture was sitrred at room temperature. The resulting crystals were

dieehigstechand YRehed avil dirthviethes Waihetimedate rerer3d added a

4N solution of hydrogen chloride in dioxane (2 ml, 8 mmol)

d WO .
e PODOTOSHEB ORISR0 B ST BV ETICPNERLEY BRALY \f%sfi with
dif:l '1”&}?&9“86" %g l%&%q%anjdl@@ C('iVSYﬁl‘%’@ﬁ’)@BRfﬂ@&aEHfstals

g, 14.9 mmol), adium acetate (258 mg, 1.15 mmol),
intripyelotitaiiph odpline (644 mg, 2.30 mmol) and 5 tripotassium

l\&g&g&r}%e éﬁ,g({lﬂ,{@@s mmol) in toluene-water (20:1) (53 ml) was

e ‘réffux Yor 18 hours. The mixture was cooled to room

RENPRENCE @GMENRItR atbyl acetate, washed with water and brine,
dried over magnesium sulfate, and then concentrated in vacuo. The

resulting residue was purified by silica gel column chromatography (50 10
to 1@&@&@%@%%%@ to give the titled compound (329 mg, yield
HyN%Y g< aolorless powder. MS (APCI): 136 (M+H)+ REFERENCE

EXAMPLE 18 H2N-tN (S N 0'-'OS/ i/ 15 To a solution of the compound

of REbERENGRE EXAMPLE 8 (176 mg, 0.833 mmol) and imidazole (188
mg, 2.76 mmol) in DMF (4 ml) was added dropwise a solution of

tert-b@yltireetbytgernsilghe-¢) 88 REFERBNGIDIEKADWIRLE A Untemsg,
o e e SRR A B g wes
eVl Gediumtsutiali fitd sansentiatetinie ¥yachhe hanatteweasidirgedasver
sgaill??r? gzl?g%%aa%aécgggrgeﬂ%gggg %n vacuo to give colorless crystals of
the free compound (112 mg, yield 76%). A solution of the above
compound (112 mg, 0.560 mmol) in THF (3 ml) was ice-cooled, and
thereto was added lithium aluminum hydride (65 mg, 1.71 mmol), and
the mixture was stirred at the same temperature for 1 hour and at room
temperature fof 1 hour. To‘th,e reaction mixture was added ammonia
water, and the mixture was stirred at room temperature overnight.
Thereto was added sodium sulfate, and then the mixture was filtered.
The filtrate was concentrated in vacuo and the resulting residue was
dissolved in ethyl acetate, and thereto were added a 4N solution of
hydrogen chloride in dioxane (0.5 ml, 1 mmol) and diethyl ether; and
the mixture was stirred at room temperature. The precipitate was
collected and dried to give the titled compound (98 mg, yield 68%j) as a
coloriess powder.

MS (APCI): 186 (M+H)*

REFERENCE EXAMPLE 17
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(40 to 70% ethyl acetate-hexane) to give the titled compound (172 mg,
yield 64%) as colorless crystals. MS (APCI): 326 (M+H)+ 25
WERBFFRBRCE EXAMPLE 19 WO 2007/007886 PCT/JP2006/BC1/IRP008894117
" N H2N/SIS_~~N~ To a solution of 2-amino-5-bromothiazole
hydrobromide (3.00 g, 11.5 mmol) an§§§jimethylaminoethanethiol
monohydrochloride (2.45 g, 17.31 mmol) in water (15 ml)-ethanol (20 ml)
was added a 1N aqueous 5 sodium hydroxide solution (23.5 ml, 23.5
I-EN“OI)I\F“ room temperature, and the mixture was heated to reflux for 2
ouzg e reaction solution was cooled to room temperature and
concepy d in vacuo, and thereto was added a saturated aqueous
sodium bicaxbonate solution and sodium chloride to saturation, and the
mixture was extracted with ethyl 10 acetate several times. The extract
was dYiedinpererayResmimn sulidieo mopgaatzated(2h 08cgo ] Andl thendhe

Y ROH B ORRCa 2 Fo.179 GNEts LoDt 125 e
118489 aereheuinesQipHYSHifIRE l6 204 I3 0L R i/t RINCE
EXAMPLE 20 N "Nf H2N--%.K S)z::. NN

tripoiaeaitanpetniale. (S Xiga AR mael in tRIYFRRAISRH20a3) (53
EFERENGEEANMRLE 5k 0B RS tuercampouty MS Lt Hom

(M+H)+ 20 REFERENCE EXAMPLE 21 N H2N-4Si5.tiOH
termeredpusstidhtiodawitbeet nylhacsitaitey washedawiRERERENCE brine,

S T e S T
resulting residue was purified by silica gel column chromatography (50
to 100% ethyl acetate-hexane) to give the titled compound (329 mg,
yield 21%) as a colorless powder.

MS (APCI): 136 (M+H)*

REFERENCE EXAMPLE 18

N
HZN_(l :"\/1 ~0O-o?
S™™N"To /s.

To a solufion of the compound of REFERENCE EXAMPLE 8 (176
mg, 0.833 mmol) and imidazole (188 mg, 2.76 mmol) in DMF (4 ml) was
added dropwise a solution of tert-butyldimethylchlorosilane (188 mg,
1.25 mmol) in DMF (2 ml) under ice-cooling. The mixture was stirred at
room temperature overnight, diluted with ethyl acetate, washed with
water and brine, and then dried over sodium sulfate and conceﬁtrated
in vacuo. Then, the residue was purified by silica gel chromato‘graphy
(40 to 70% ethyl acetate-hexane) to give the titled compound (172 mg,
yield 64%j) as colorless crystals.

MS (APCI): 326 (M+H)*
REFERENCE EXAMPLE 19
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N_ HZN/S-~_~OH 3-Mercaptopropanol was used in the similar manner
as REFERENCE EXAMPLE 19 to give the titted compound. MS (APCI):

wWQgTOP7BRe 5 REFERENCE EXAMPLE 23 N H2NiSiSNyO18CTIPRe6/314117

mixture of 2-amino-5-bromothiazole hydrobromide (5.50 g, 21.2 mmol),
tert-butyl-N-(2-mercaptoethyl)carbamat895.25 g, 29.6 mmol) and ethanol
(80 ml) was added 1,8-diazabicyclo[5.4.0]-7 10 undecene (7.73 g, 50.8
mmol) under ice-cooling, and the mixture was stirred at room temperature
for 7Qaurs. The r?action solution was concentrated in vacuo, and the
Hrﬁpw(usejﬁlas |Iutw with ethyl acetate, and then washed with water and
brine ne@over magnesium sulfate and concentrated in vacuo. Then,

th d if ili 15 t th

ace i FOBITE 56 t R Mg s ayatoRiBlnids, (3.00 ¢,
1P.@Qﬁlﬁﬁ@ll))@hdieﬂ-Mﬁr(étﬁi@lhlﬁ?ﬁdéﬂhbh)rttREFEREN(EE(EK@MEME&{Q.45 g,

s ON/04s~NHzN|NnBr~||NN2i4a)(4 é)ﬁgeO( 1\ Toa

1% ctd B erinin Batss P (Al a?@%ﬂﬂé(s 200 % fueous
sdaﬁg?ﬁql%%%ﬁ@ SbihtidRerecycies, 2983, 1%%@1)6% 2déAkEemBShture,

mmol) in DMF (40 ml) were added water (10 ml), sodium formate (4.50 g

a1pé. thenmditang 1038 heatq@oo aefluanetne hnxitse WhS sepcdan @sxbltmn
wit 24000415, AIShLPRG 00D AHHRS AR D PO UM Bhereto

ARsHREe was concentrated in vacuo.
wa$)ided 1) 7886 PEed) aama&mmmmmwwmmaaﬂ

O S s Al L 0 e S B
aEORROUBH2A-BNn1E30 M eyiste-8éVaras dried over magnesium sulfate,
concentrated in vacuo, and then the residue was purified by silica gel
chromatography (NH-silica gel; methanol-chloroform = 49:1 to 19:1) to
give the titled compound (2.10 g, yield 89%) as a brown solid.

MS (APCI): 204 (M+H)*

REFERENCE EXAMPLE 20

N/\
H,N— 1 /LNN

3-Mercapto-4-methyl-4H-1,2,4-triazole was used in the similar
manner as REFERENCE EXAMPLE 19 to give the titled compound.
MS (APCI): 214 (M+H)*
REFERENCE EXAMPLE 21

N

i/
H,N—< Sls/\/OH

2-Mercaptoethanol was used in the similar manner as
REFERENCE EXAMPLE 19 to give the titled compound.
MS (APCI): 177 (M+H)*
REFERENCE EXAMPLE 22
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a yellow powder. 5 MS (APCI): 225 (M+H)+ (2) To the above compound

(700 mg, 3.12 mmol) was added a 10% aqueous sodium hydroxide
W@ aNfign7830 ml), and the mixture was stirred at 100C for 4.5 REER2PPE314117
~reaction solution was cooled to room temperature, and then 10%

hydrochloric acid was added to 10 ne@lize and the precipitate was

filtered off. The filtrate was extracted with ethyl acetate and the extract

was concentrated in vacuo. The resulting residue was washed with

diethyjether to give the compound (24-c) (228 mg, yield 48%) as a yellow
HgﬂW@fer.\ S (APCI): 153 (M+H)+ 15 REFERENCE EXAMPLE 25 _N ~N

£i'N NSN NSH2NINPKLC, 11a 1 1 HZN SN Br SN SN O~ S N-10 (25-3)
(25.b), (25-c) (25d) (1) A mixture of the compound (25-a) synthesized
accor}(ﬂn eﬁﬁl’ %Ig)e%oénﬁg %nncfg[ 63 (‘é??go Enef a?,lrﬂge??el}géyc ens(;j?l%g?, 26(3)

RBSERESCHEXARIMID 2ddiesanedivnied t48batiAd. 7 ml),

p:toluenesulfonic 20 agid monohydrate (40 mg, 0.21 mmol) and toluene (5
Ml%lf%a@heé?e]d B eHiux for 3 hours with removing water by a Dean-Stark

R RGN ENEXISaehion pixture was cooled to room temperature, and

then diluted with ethyl acetate and a small amount of methanol, washed
with turated apueous sodium bicarbonate solution and brine, and
Hgmmov 2:Ns0 ulfate. After concentration in vacuo, the
residug was purifieditby sjlica gel chromatography (NH-silica gel; ethyl
acetate-hexane = 1(91, then ethyl acetate) to give the compound (25-b)

(598 mg, yield 93%) le.b tals..WO,21)1)711)1)788
ot RSB RAE, o1 S0P RIB CAP T SO EA Yt SR D RSBk 550 &
2 1he ahavel casRobaey(SR3(mentrtaprowihin) caetanel el 5 VB Y16

ml) was ice-cooled, and thereto was added sodium methoxide &64 mg,

mgg hanecthearlidlewhavaneddtd todriarmpiexeial ot & iours,
uHtged ity ety asef e WRST 4} ice-cooling, and the mixture was

stirred at room temperature for 7 hours. The reaction solution was
concentrated in vacuo, and the residue was diluted with ethyl acetate,
and then washed with water and brine, dried over magnesium sulfate
and concentrated in vacuo. Then, the residue was purified by silica gel
chromatography (ethyl acetate-hexane = 3:1) to give the titled
compound 5.72 g, yield 98%) as a colorless powder.

MS (APCI): 276 (M+H)* |

‘REFERENCE EXAMPLE 24

— 0O — 0 N
04 N N\ O-—q N N\ H N_</N ‘ =
4 —_— /4 ——— _
EI_<SIN/ Br ﬁ_<s:\ﬁm/j 2 SIN] ‘
(24-a) (24-b) {24-c)

(1)  To a solution of the compound (24-a) synthesized according to the
known method (B. Koren et al., Heterocycles, 1987, 26(3) 689.) (1.00 g,
3.30 mmol) in DMF (40 ml) were added water (10 ml), sodium formate
(4.50 g, 66.2 mmol) and ‘10% Pd-C (200 mg), and the mixture was
stirred at 85°C for 14 hours. After cooling to room temperature, the

reaction mixture was filtered and the filtrate was concentrated in vacuo.
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water and brine, and then dried over sodium sulfate. After treatment with

activated charcoal, the mixture was concentrated in vacuo to give the
WQaMpBRitsd6(25-c) (339 mg, yield 76%) as brown crystals. MSRAPA30G@3} 14117

(M+H)+ 10 (3) A suspension of the above compound (330 mg, 1.27 mmol)

in water (30 ml) was ice-cooled, and thereto was added trifluoroacetic '

acid (30 ml). The mixture was stirred at 60C for 4 hours, then cooled to

room temperature and concentrated in vacuo. The residue was chased
Tovidhens e euHisciby slica gelrhremategtarh Nisiisa @elivifn an

methanol-chloroform = 1:20 to 1:5). The resulting crude crystals were
agueshes it easidasetufddiby Gbgpt&fgﬁvﬁr@@ﬁﬁﬁiﬁéﬁhw&@l@ K4z37!

14079 R4 ¢ W MRAB2b8VHE o7%
C%E@M&&%%&%%&éfﬁ?%%@m aB S,F(gzjtion o) bggtassium ) as
a tidleyansder(EetO g, 63 mmol) in acetic acid (25 ml) was added

S:aminopyrimidine (1.00 g, 10.5 mmol), and thereto was added dropwise
D@Zg‘l]ﬁﬂ%ﬁ éf%#do@zﬁ 1.08 ml, 21.0 mmol) in acetic acid (3 ml) with
(2§00ling b ica bede. dh@pyuHEE (789 Siged a2 srowt) emperdtlsd Rrid%

days and concentrated in vacuo. The residue was neutralized with a

aquente SAEBRYEHITH biealBbind 20 58BN 25t the FRBHUSGWRS in

st\f?%g At seEesiug Wase dadedehloofern P86 HEnaRe theomisiuie

was dried over magnesium sulfate and WO 2007/007886
rGRET HRRpe6/3 U4t 1 Angothiiertd YT hy dieslelors esidanaataddedatio

" and t It id ifi il :
AR bl o C 200 4 TAD b DL ok QU G racted
wittel, ielgll %haas anyelibe privdet WASSORRENrEEBANIR Htcuo. The

REFERENCE EXAMPLE 2% O+ O+ NdN g,l}lﬂcth OtA N.HZN NN\ I oL S d
reg\ting repisiNegvas washed with diethyl ether to give the cormpoun

(24-c) (228 mg, yield 48%) as a yellow powder.
MS (APCI): 153 (M+H)*
REFERENCE EXAMPLE 25

N N N—Ns N~ Ns
Wl — O, — T, — T,
@5a) - (25-h) (25-c) (25-d)

(1) A m_ixturé of the compound (25-a) synthesized according to the
known method (B. Koren et al., Heterocycles, 1987, 26(3) 689.) (482 mg,
2.09 mmol), 2,5-hexanedione (0.490 ml, 4.17 ml), p-toluenesulfonic
acid monohydrate (40 mg, 0.21 mmol) and toluene (5 ml) was heated to
reflux for 3 hours with removing water by a Dean-Stark apparatus. The
reaction mixture was cooled to room temperature, and then dillited with
ethyl acetate and a small amount of methanol, washed with a éaturated
aqueous sodium bicarbonate solution and brine, and then dried over
sodium sulfate. After concentration in vacuo, the residue was purified
by silica gel chromatography (NH-silica gel; ethyl acetate-hexane = 10:1,
then ethyl acetate) to give the compound (25-b) (598 mg, yield 93%) as
pale brown crystals.
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(27-a) (27-b) (27-c) (1) A suspension of the compound (27-a) synthesized

according to the known method (T. Takahashi et al., Chemical &
WEHWARBM®Satical 10 Bulletin, 1958, 6, 334.) (1.00 g, 4.62 mmoPGh/JP2006/314117

methanol (20 ml) was cooled to -40C, and thereto was added a solution

of 28% sodium methoxide in methanép(%.305 ml, 4.85 mmol), and the

mixture was stirred at the same temperature for 6 hours. Water was

added, and the mixture was extracted with ethyl acetate. The organic

S 4lhgg3p10 @@Rdium sulfate and concentrated in vacuo. The
M ﬁ&ﬁ ? (Pg{/ silic

residue ' was purifie a gel chromatography (15 to 35% ethyl

(2).acetatshetianepfithgivabwreccopippasd (b 1PR)3(10g:nlg” YidiBoYsiAs a
I . lutien. of th
m%t%lr%gomgcgr%}i) %ac}g%?r% \}/{V{gﬁg% { elgeal?%f‘ea? BRAUALEIRSS e s3atiied

iIron powder (678 mg, 12.2 mmol)

* sodiligermatterifder stare, ragy §16Onixtoreljvatlstirretkbe BO@ fsr thaind at

After cooling to ropm temperature, .the mixture was dilu it .
FORBADR Er Eo C B (L - ARCCal i S with
wabendher msickienasigibied et siey! esetaie sntfsherefufeas reatient

saturated aqueous sodium bicarbonate solution, and then, the insoluble

t ,
wih Aek RGBT TRRRCTRE RS PR R S PG 81ve
t@L@§%§@é§ﬁ@Q§%j§§%§§%%ﬁW% 380 cenaeRiFatadle, vacuo.

was pu flica gel chromatography (ethyl acetate) to
M/ @A PA0)/Q6188E-A)T/JP2006/314117 394 give the compound (27-c)

o PR B O e

whR8B(R8a) (P8sHicE-(@dAatlixtute ahibre tomps mdd@s-ti{B105aaais acid

mmol), 2,5- hexanedione (3.85 ml, 32. 1), p-tpluenesulfonic acid
(SR AETESTS T <03 TRl h G b M s e
rdOR SRR i e BN MEe R e Drapiask arperrssiiTbenesdliamsed

mixture was cooled to room tem[k)erature, and then diluted with ethg6

wittetale|crewasken i edshil Ml Al ORRIF BRI BiGTS lﬁ?ci&ﬁl;
mta%r%éqa?l%qgcﬁ%%&ré%glo¥ef:%m%ﬁatiahé‘q%§ﬁ?ﬂﬁ%1gﬁ§'88 FTYSEAR were
washed with ethyl acetate-hexane (1:3) to give the compound (25-d)
(154 mg, yield 67%) as reddish brown crystals.

MS (APCI): 183 (M+H)*

REFERENCE EXAMPLE 26

_</NfN
H,N ‘
s N/)

To a solution of potassium thiocyanate (6.10 g, 63 mmol) Iin acetic
acid (25 ml) was added 5-aminopyrimidine (1.00 g, 10.5 mmol), and
thereto was added dropwise a solution of bromine (1.08 ml, 21.0 mmol)
in acetic acid (3 ml) with cooling by ice bath. The mixture was stirred at
room temperature for 3 days and concentrated in vacuo. The residue
was neutralized with a saturated aqueous sodium bicarbonate solution
and then concentrated in vacuo. To the residue were added chloroform

and THF, and the mixture was dried over magnesium sulfate and
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residue was purified by silica gel chromatography (ethyl acetate-hexane =
1:10) to give the compound (28-b) (3.84 g, yield 89%) as pale brown
WQRAMIANE7888 MS (APCI): 264/266 (M+H)+ (2) To a suspensiorPOTthR2essid 117
compound (600 mg, 2.27 mmol), bis(dibenzylideneacetone)palladium
(131 mg, 0.227 mmol), 2- dicyclohexylg®dsphono-2'-(N,N'-dimethylamino)
biphenyl (89 mg, 0.226 mmol) and sodium tert-butoxide (437 mg, 4.55
mmol) in toluene (10 ml) 20 was added a 2M solution of dimethylamine in
HE (6. mI mmol) at room te erature under an
KR e a8 G SRS R TR BR R L A e

r&ﬂda@ wae thamibedieysiti cexifertdarotiin etlaybatetaieicthenodattidoroform
layer was washed with water. and brine, dried ;ver sodium sulfate and

= thetOcbh CorPAER SVl HACPHErR RSP ( g BiplidS el as a
@phy (10 to 35% ethyl acetate-hexane) to give the compound
(28-c) (419 mg, yield 68%) as brown crystals. MS (APCI): 273 (M+H)+
D’!\ﬁ/ML‘m@ﬁf/ B CT/IP2006/314117 395 (3) A suspension of the
@Qﬁiﬁ @ 4.51 mmol) in water (30 ml) was ice-cooled,
thereto Was a trifluoroacetic acid (30 ml). The mixture was
stirred at 50C for 1 hour cooled_to room temperature, and then
co eentrated in vacuo. The re ue was 5 extracted with & etate.
N‘Eheg ic layer was washr{d with ﬁ saturated aqu&du gﬁ?ﬁ
@ solution and bring er sodium sulfate, and then
tre \{\Ilth activated charcoal. Ht L concentration in vacyg, ‘gpe residue
was crystalllzed from ethyl acetate- hexane (3 1) to give the compound
(1P8-dn (LA mG, StiGH GFO0ARL A Hd ERlar ‘égﬁf MARPS ok eBng to
+H)+ REFERENCE EXAMPLE 29 H NI " H A mixture of
tiredimingsB- moﬁhm@:(é“zuﬂ@@h@@lnstmﬂrwnﬁhemrcaiﬁmﬂiw@mtzcal

B bRy ERCATING (550 5 100 hinch BBALL R0 i) was

cooled to —40°C, and thereto was added a solutlon of 28% sodium

-~

methoxide in methanol (0.305 mli, 4.85 mmol), and the mixture was
stirred at the same temperature for 6 hours. Water was added, and the
mixture was extracted with ethyl acetate. The organic layer was dried
over sodium sulfate and concentrated in vacuo. The residue was
purified by silica gel chromatography (15 to 35% ethyl acetate-hexane)
to give the compound (27-b) (194 mg, yield 20%) as a yellow powder.

(2)  To a solution of the above compound (663 mg, 3.12 mmolj in
acetic acid (6 ml) was added iron powder (678 mg, 12.2 mmol) at room
temperature, and the mixture was stirred at 60°C for 4 hours. After
cooling to room temperature, the mixture was diluted with ethyi acetate,
and filtered through Celite. The filtrate was concentrated and then the
residue was diluted with ethyl acetate, and thereto was added a
saturated aqueous sodium bicarbonate solution, and then the insoluble
was filtered off. The filtrate was extracted with ethyl acetate, and the
organic layer was dried over sodium sulfate and concentrated in vacuo.

The residue was purified by silica gel chromatography (ethyl acetate) to
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carbonate (4.15 g, 30.0 mmol) in dioxane (80 ml) was heated to reflux for
16 hours. The mixture was cooled to room temperature, poured into water

WQ W E7486ed with ethyl acetate. The extract was filtered throRigiB3QeRtd117
~ and the-filtrate was concentrated in vacuo, and the resulting residue was

purified by silica gel chromatography (389$80% ethyl acetate-hexane) to
give the titled compound (yield 18%) as a colorless powder. MS (APCI):
211 (M+H)+ 25 REFERENCE EXAMPLE 30 -P S OH HN N CSI/ NON
%% Giral &b%g&&h'\t@ SR, Gk 4307 %%%ﬁ%%%@%%

CT/JP2006/314117 396 1) A suspension of the compound (28-b) (1.86
M&(ﬁ?%ol)gﬁeﬁ\dbbiyld|methyl(trlbutylstannylmethoxy)5|Iane (6.14 g,
I%ﬁlﬁl %ﬁ@%ﬁoﬁ (érlphenylphosphme)palladlum (495 mg, 0.701

n dloxan was heated to reflux for 41 hours under argon.

The 5 reaction mixture was cooled to room temperature, and thereto was
@dd\e E tlvated_char@/gl_q fenixture was (@E Jand the filtrate was¢ ]\/j
condentraéd in vacuo XTothaifedulting resid Whis igkolved ethyl NN
acatate, washed with a satated aqueous sodiuegdpicarbonate solution (2s-q)
and brine, dried over sodium sulfate and concentrated in vacuo to give 10

(tHe coﬁgaaﬁwm%)tmmr@em@@sv@b (3 (0P Mk fearind aBebe

added trlfluorogcetlc amds%é53 %HD%YL R:@J@%%%%gﬁ %{g&)iﬂfs ﬁohy drate

(Bd@r rogplddad mmml)amp’erhtﬂm: (@ whig rwe beatirede thirefasofoiob hours
ghresultln‘gi re5|d S ad@ed a J§5 ai{lsjrated a ueou sodium ¢
Hicarbshat ﬁu‘fv AP SRR A 2RRET orantigbmaixture

- wad e&tsmtﬂe@bwdmﬁfwmpe&ﬁmﬁaeaﬁ&tmﬂvaﬂdt@d GNEN S8 cetate,

sulfate and then concentrated in vacuo, and the residue was chased with

Yeisbsd ARt nersal it a %P U SHRAMLBINRRDIRRRJC Solution and

BeelaeiexarR i ive RRifemPauid (S0 R 1R A3 B A A Bacuo, the

powder (3) To a solution of the above compound (1.10 g) and imidazole ’
rassdue was purified by silica gel chromatography (ethyl acetate-hexane

= 1:10) to give the compound (28-b) (3.84 g, yield 89%) as pale brown
crystals.

MS (APCI): 264 /266 (M+H)*

(2)  To a suspension of the above compound (600 mg, 2.27 mmol),
bis(dibenzylideneacetone)palladium (131 mg, 0.227 mmol), 2-
dicyclohexylphosphono—2’—(N,N’—dimethylafnino)biphenyl (89 mg, 0.226
mmol) and sodium tert-butoxide (437 mg, 4.55 mmol) in toluene (10 ml)
was added a 2M solution of dimethylamine in THF (6.81 ml, 13.6 mmol)
at room temperature under argon, and the mixture was stirred at the
same temperature for 5 days. Water was added, and the mixtu;e was
extracted with ethyl acetate. The organic layer was washed with water
and brine, dried over sodium sulfate and then concentrated in vacuo.
The residue was purified by silica gel chromatography (10 to 35% ethyl
acetate-hexane) to give the compound (28-c) (419 mg, yield 68%) as
brown crystals.

MS (APCI): 273 (M+H)*
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g, 22.6 mmol) in DMF (30 ml) was added tert-butyldimethylchlorosilane

(2.70 g, 11.3 mmol) under ice-cooling. The mixture was stirred at room
Waalieari#ce for 1 hour, diluted with ethyl acetate, washed with(Z/2B2006/314117

saturated aqueous sodium bicarbonate solution and brine, and dried over

sodium sulfate. After concentration in ¥&%®0, the resulting residue was '

purified by silica gel column chromatography (NH-silica gel; 60 to 100%

ethyl acetate -hexane) to give the compound (30-c) (354 mg, yield 16% in

(Zste %@gllfsy&q ﬁ@ésgaggvgodg&%%%aga 296 (M H)_”EWQnmol in

1)1) SAR BT P08 A 1A T 17 507 RE FERE £ EXAMPLE 31
wakerl 230\rmmaarmof®a}ud;oaa®dbpmmm§@ edded Bifhipoppaiityacid

thioglycalate (0.4 4.55 mmal), tris I| e et
wﬁp‘ﬁﬁd%ﬁﬁé@g 0% mmgl %lsgﬁd%}fgny %%%h%%%%?ng rgt rer}
td@ﬂﬁf@u@é&fﬂ%ﬁ@xﬁ@dr@@immdaﬁ-bmiax&ﬂe’.‘(‘ﬁ@:]rmdﬁ.@@vasnol)

|n toluene (20 ml) was stirred at OOC for 3 h s under argan. The
RS A BT RO e EL R R g =

s&%%l#&t@d'%&ifeﬁlﬁétgdﬁ%rﬁosﬁ%ttﬁiﬁﬁﬂe Btudonhedasiftiec RSl over
purified by silica gel chromatography (NH-silica gfgel 0to 3%

smdeumwsu&famomd)ﬂme@\féqa@ﬁhwébm%m 6B GOl StRE) as

AR I S

heganpeBd1(3&BivS HieaneatypaunetHABinbr ke rhgdickdofitddrais a
diisqpropylethylamine were treated in the similar manner as EXAMPLE 2

CRBNSHBAEBAHFound (32-b). MS (m/z) APCI: 349 (M+H)+ 20 (2) The

M)gq}pp@m};l qgtgi(mdr'}m)the above (1) was treated in the similar manner as
EXAMPLE 138-(2 lt\gFgﬂvEeztge compound (32-c). MS (m/z) APCI: 249

RIVEERENCE E
H,N._N

T <

NNO

A mixture of 2-amino-5-bromopyrazine (2.61 g, 15.0 mmol), tert-
butylcarbamate (2.11 g, 18.0 mmol), copper (I) iodide (290 mg, 1.50
mmol), N,N'-dimethylethylenediamine (260 mg, 3.00 mmol}, potassium
carbonate (4.15 g, 30.0 mmol) in dioxane (80 ml) was heated to reflux
for 16 hours. The mixture was cooled to room temperature, poured into
water and extracted with ethyl acetate. The extract was filtered through
Celite and the filtrate was concentrated in vacuo, and the resulting
residue was purified by silica gel chromatography (30 to 80% e‘;hyl
acetate-hexane) to give the titled compound (yield 18%) as a cqlbrless
powder.

MS (APCI): 211 (M+H)*
REFERENCE EXAMPLE 30

N N T
LT —— O Ij\, —— N — 7 5N
N P SN OH |
SN el <

(28-b) (30-a) {30-b) (30-c)
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REFERENCE EXAMPLE 33 ~(/JJ N NN \Nom, H2N~fN ~A\SNCISN

NI~N S N Nov (28-b) (33-a) (33-b) WO 21)1)711)1)7886
WEDTII0E306/314117 398 (1) A mixture of the compound (28BETEP2006/314117
- REFERENCE EXAMPLE 28 (2.00 g, 7.58 mmol) and

N,N,N'-trimethylethylenediamine (7.7432€5.8 mmol) was stirred at 125C
for 15 hours. The reaction mixture was cooled to room temperature and
concentrated in vacuo. To the residue 5 was added ethyl acetate and the

fisoleis maisriaisere U s off J&E@@t@ﬁ%ﬁacg@%@q{ﬁm , tert-
acuo and the resﬁue was puri d%y silica del column chromatography
b\%éﬁﬁg?ﬁ%ﬂ%bﬁl(&ﬁﬁgmhyﬂmemy)eﬂan@) (0. §veihetcdrmpounl) and
(33-a) (2, , yield 93%). MS (m/z) APCI: 33 H .
g PG A RS DO (B3 AR B A
divRaradged Hfokudraehlasic arick{Bi3 ), andibersixidervagstiretiae

60C for 19 hours, cooled to room temperature, neutralized with sodium
eSS ASASCHLUEED 1 VAEDD. O T e WL BEHR W

a§{i%0§8@§%88 hedribgare pag disdometiasmaghediughtfRtefRdate was
iltered, and t

he filtrate was concentrated in vacuo. The resulting crude
canysials atext inashedavithetiy acstaidngicesidataaras gligsglzed ethyl

compound (33- 1 mg, vield 50% / |12 +H)+ .
SRR B B AT R O s
and herbodeiRE bRREMNTREXAVMPLE a3 REfkRENGEEXANMRUS to give

11-(2) or REFERENCE EXAMPLE 18 or an appropriate combination
theereBIROYRE 1ROl A g 2P A AGEIPERRENCE No Structure MS

(AM/2) AEXAMREE M ANn3ab 838 ARepdiritll1 017 N)-il SrAM~E0WRY Was
ice-cooled, and thereto was added trifluoroacetic acid (60 ml). The
mixture was stirred at 50°C for 1 hour, cooled to room temperature,
and then concentrated in vacuo. To the resulting residue was added a
saturated aqueous sodium bicarbonate solution, and the mixture was
saturated with sqdium chloride and extracted with ethyl acetate. The
extract was dried over sodium sulfate and then concentrated in vacuo,
and the residue was chased with toluene and then crystallized from a
mixed solvent of ethyl acetate-hexane to give the compound (30-b) (1.10
g) as a brown powder.

(3)  To a solution of the above compound (1.10 g and imidazole (1.54
g, 22.6 mmol) in DMF (30 ml) was added tert-butyldimethylchlorosilane
(1.70 g, 11.3 mmol) under ice-cooling. The mixture was stirred at room
temperature for 1 hour, diluted with ethyl acetate, washed Withla
saturated aqueous sodium bicarbonate solution and brine, and dried
over sodium sulfate. After concentration in vacuo, the resulting residue
was purified by silica gel column chromatography (NH-silica gel; 60 to
100% ethyl acetate-hexane) to give the compound (30-c) (354 mg, yield
16% in 3 steps) as pale yellow crystals.

MS (APCI): 296 (M+H)*



WO 21)1)711)1)7886 PCT/JP2006/314117 399 33 2 238 APCI [M+H]+

-N~1 H2N~/SNN H 33 3339 APCI [M+H]+ H2N/N:a S N 334 325
WQRPCI/O0PUB8H]+ N HZN/ 1S N HS( REFERENCE EXAMPLE FAXWIENA0[814117
" SINCISNHONHS NNxO (28-b) (34-a) (34-b) HZN S N H (34-c) (1)

A mixture of the compound (28-b) (5063%%§, 1.90 mmol), tert-

butylcarbamate (333 mg, 2.84 mmol), cesium carbonate (1235 mg, 3.79 5

mmol), palladium (Il) acetate (21.3 mg, 0.095 mmol), 4,5

reEIgERRa¥ResANNS) P FHrdimethylxanthene (87.7 mg, 0.152 mmol)

and dioxane (5 ml) was stirred at 100C for 15 hours under argon. The
reaction mixturédvas cooled to room temperature, and thereto was added
wateg; M@ﬁe was extracted with ethyl acetate. The 10 extract
was tongentrated in vacuo. The residue was purified by silica WO
Hdb7/07886 PCT/IP2006/314117 400 gel chromatography (5 to 15% -

:thrtt?}ﬁ%%hr%xgg %)-ta%r%ylg—tg—eio%%rg r?iwlgég’(‘f?)o(é%%% mmol), methyl
thioglycolate (0.482 g, 4.55 mmol), tris(dibenzylideneacetone)-

5 dipalladium (208 mg, 0.227 mmol), bis(2-diphenylphosphinophenyl)-
ether (245 mg, 0.455 Irimol) and potassium tert-butoxide (561 mg, 5.00
mmol) in toluene (20 ml) was stirred at 100°C for 3 hours under argon.
The reaction mixture was cooled to room temperature and filtered
through Celite, and the filtrate was concentrated in vacuo. The residue

10 was purified by silica gel chromatography (NH-silica gel, O to 3%
methanol-chloroform) to give the titled compound (268 mg, yield 30%)
as a pale yellow solid.

MS (APCI): 199 (M+H)*
REFERENCE EXAMPLE 32

o N_n
T
(o] 0

15 (32-a) ) {32-b) (32-c)

(0]

H (o]
e LY

(1) The compound (32—a), (S)-1-acetyl-2-methylpiperazine
hydrochloride and diisopropylethylamine were treated in the similar
manner as EXAMPLE 2 to give the compound (32-Db).
MS (m/z) APCIL: 349 (M+H)*

20 (2) The compound obtained in the above (1) was treated in the
similar manner as EXAMPLE 138-(2) to give the compound (32-c).
MS (m/z) APCI: 249 (M+H)*
REFERENCE EXAMPLE 33

_ { _ 4 Ij\ | H N / jl\/j\
QN—(SIND\CI - l;iN_J: l N/ N/\/N\ - = S N/ 'TI/\/N\
|

(28-b) (33-a) (33-b)
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MS (m/z) APCI: 345 (M+H)+ (2) A solution of the compound obtained in
the above (1) (633 mg, 5 1.84 rnmol) in DMF (4 ml) was ice-cooled, and

W%ﬁét@ﬁ%&ﬁe added sequentially methyl iodide (0.126 ml, 2.0RGHAR3POAK[EH117

60% sodium hydride (110 mg, 2.76 mmol), and the mixture was stirred at
the same temperature for 10 minutes 3%8ured into water and extracted
with ethyl acetate. The extract was concentrated in vacuo, and the
residue was 10 purified by silica gel chromatography (NH-silica gel, 0 to

O% th t Qﬂ;@
4%) Rﬁ@‘?ﬁ%é\ %ﬁ@%ﬁ a &%3 Jl%(fzure of ;%g iclo@r%gfg%p&t@% 28
(zobtagl,eﬂ B heatady ef?) Eﬁ%hﬁgrlﬂnﬁkmlﬁﬂ)ymmmdﬂdh@cig (75.8
ml) and methanol (6 at 75Gfor 23 h QuEs; The tlon
nﬁﬂlﬁ%r‘g ISUHSE A m]rég piegjilff an(;ﬁ'hereeto Was adc ({ﬁ%‘g
c@@fé@%@qgﬁﬁﬁ@éﬁl&@mréléﬁ@mﬁma@wﬁmm toemuixtde tlhmremdue
extracted with chloroform. The extract Was concentrat din vac o to

wene 28afsbetaybacotelsent the dnselivels) Bt W)ﬁa&p sl off.
*fﬁéraf R%M%Exﬁ%%{w&ﬁ PN ﬂh@ﬂ@éﬂﬁ?e”@ﬁ§%’ﬁ?ﬁ‘fé@ by

4-a) of REFERENCE EXAMPLE 34 was treated in the similar manner
sﬂmmgahetﬂudmi RE@R@Q@BEMAWL—E@%CZSME &S A%e atlayl

B OO T FETETENGS YA 7 0O
mmqupe@wesmcmdmﬁhe similar manner as the alternative method
(Rilowiir SRS HBE RN R RS R By 2) SR
136,41 35 1eA Wa MMiddled Q W6y drochloric acid (3.3 ml), and the
mixture was stirred at 60°C for 19 hours, cooled to room temperature,
neutralized with sodium bicarbonate and concentrated in vacuo. To the
residue was added chloroform, and the mixture was dried over
magnesium sulfate and filtered, and the filtrate was éoncentrated in
vacuo. The resulting crude crystals were washed with ethyl acetate-
diethyl ether to give the compound (33-b) (201 mg, yield 50%).
MS (m/z) APCI: 252 (M+H)*

Corresponding starting compounds were treated in the similar
manner as the above REFERENCE EXAMPLE 33, REFERENCE
EXAMPLE 11-(2) or REFERENCE EXAMPLE 18 or an appropriate

combination thereof to give the following compounds.

REFERENCE | No | Structure MS (m/z)
EXAMPLE No. .
33 1 338 APCI
[M+H]*

N X
|
HZN—(SINJ\T/\/N\Q/O\K
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HZN-</\NO~ SON 36 2 337 APCI| [M+H]+ O HzN--/ N4 SnOr O 36 3

337 APCI [M+H]+ OHzN S1iCN\O N O'36 4 323 APCI [M+H]+ O
WORAHMTISBHN~O~ S N O 36 5 339 APCI [M+H]+ z N\ H N sRCDIR2pQq{3a¢117

II~° 0 WO 21)1)711)1)7886 PCT/JP2006/314117 402 36 6 339 APCI

[M+HI+ iON H~1ll sNO~i"\O REFERENCE EXAMPLE 37 N

HZN-</ To a suspension of 2-amino-4-chloromethylthiazole hydrochloride

33| 2 238 APCI
[M+H}*
N AN
HN— ] |
| S NSNS
N N
H
33| 3 339 APCI
[M+H}*
N N
HZN—</ ! — 0
ST N N si”
I |
33| 4 325 APCI
[M+H]*
N A
HN—C ]|
S N H ?u

REFERENCE EXAMPLE 34

== N = = = O = ;\l = 0
4, — G AK — IR X

(28-b) (34-a) (34-b)

S
—— w0
: STN" N
H

(34-c)

(1) A mixture of the compound (28-b) (500 mg, 1.90 mmol), tert-
butylcarbamate (333 mg, 2.84 mmol), cesium carbonate (1235 rﬁg, 3.79
mmol), palladium (II) acetate (21.3 mg, 0.095 mmol), 4,5- |
bis(diphenylphosphino)—Q,9—dimethy1xanthene (87.7 mg, 0.152 mmol)
and dioxane (5 ml) was stirred at 100°C for 15 hours under argon. The
reaction mixture was cooled to room temperature, and thereto was
added water, and the mixture was extracted with ethyl acetate. The

extract was concentrated in vacuo. The residue was purified by silica
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25

(2.00 g, 10.8 mmol) in dioxane (15 ml) was added N-methylpiperazine 5

(212 ml, 108 mmol), and the mixture was stirred at room temperature for
WA 2P HOAS6T o the reaction mixture was added a saturated acqREbBB2006/314117

sodium bicarbonate solution (5 ml) and the organic layer was separated

by Chem Elut 10100 (manufactured by4\QRRIAN) and the column was

further eluted with chloroform. The eluate was concentrated in vacuo 10

and the residue was purified by silica gel column chromatography (NH-
gé”&?rgglﬁa%%%lﬁzﬂ -eblorsiorenhia averthe-ahovenedrrpeive fiel8 g,

yield 52%). MS (m/z) APCI: 213 (M+H)+ REFERENCE EXAMPLE 38
comRoZe s (R E8reapbrianrditatig Bmpound was treated in the

imilar r CE EXAMPLE 38 to give the above
%ﬁgéﬁy:ﬁlﬁl\% ?&%@5@27 (M+H)+ REFERENCE EXAMPLE 39 WO
(221)1)R189 ) TRB6 G T RROOBB1Ad b ei8ed in heahaveNd) To6d3 mg,

ution of,the nd of REFEREN R 7

L) B R e S Rl e R gt
sé@qdedisapopytathylainiiea €26.0 26, A9 MO rin i Hord 60/ 30d min

ST ettt U200, O BT same

téﬁf?@fﬁﬁﬁ% 9 9d asAtuRISdRRQUSRRANA chicaib anaisoddionith ethyl

the mixture was extracted with chloroform. The extract was dried
aootrimadisiomrastaranrencsaientedion rrro9adnsl it aspideifagas

L

aceta thyl ether to give the above

acetaperinekilied g gyie d e WprMBanad ) 4Ol (E50(vhgs:i preld 84%).

MS (m/z) APCIL: 359 (M+H)*

(3) A mixture of the compound obtained in the above (2) (556 mg,
1.55 fnmol), 10% hydrochloric acid (7 ml) and methanol (6 ml) was
stirred at 75°C for 23 hours. The reaction mixture was cooled to room
temperature, and thereto was added a saturated aqueous sodium
bicarbonate solution and the mixture was extracted with chloroform.
The extract was concentrated in vacuo to give the compound (34-c) (300
mg, quantitatively).

MS (m/z) APCL: 181 (M+H)*

REFERENCE EXAMPLE 35
S

P

N
H,N— ||
$7N” "NH,

The compound (34-a) of REFERENCE EXAMPLE 34 was treated
in the similar manner as the method of REFERENCE EXAMPLE 34-(3)
to give the titled compound.
MS (m/z) APCL 167 (M+H)*
REFERENCE EXAMPLE 36



REFERENCE EXAMPLE 40 H2N-{S~N~/ 15 A corresponding starting
compound was treated in the similar manner as EXAMPLE 39 to give the
W%W@%’tmﬁpound MS (m/z) APCI: 213 (M+H)+ REFERENCEMENRMB| 34117
41 H2NI~N'0 20 1 A solution of the compound of REFERENCE
EXAMPLE 29 (1.61 g, 7.70 mmol) in BfE (16 ml) was ice-cooled, and
thereto was added potassium tert-butoxide (945 mg, 8.42 mmol). The
mixture was stirred at room temperature for 10 minutes, ice-cooled again
and (pelelo s AR AN etV B REs ol Seamall e (K Eeinilar
was siirre 7/007 P2006/314117 404 room
niemperanse ﬁheGdiwraaanmene‘dmndn ohixXRiEE WBEENed EXaAdMPIng 11 or
the mix th chloro e extract was washed
REFREN D e el i O A tnen
RBAERRIN&ER |NNac Rt rHaPesidue was purlfled by column™S (m/2)
"ﬂ'\ H-silica-gel10-to-35%-ethyt-acetate-hexane
the above compound (1.51 g, yield 88%). MS (m/z) APCI: g@(ﬁﬁcﬁ
REFERENCE|EXAMPLE 42 HZNN~ O N Il L/ 10 A mixture of
2-amino-5-brgmopyrazine (5.00 g, 28.74 mmol),2- pyrrolidinone (10.90
ml, 143.7 mmol), cuprous iodide (1.10 g, 5.75 ol)/,lg0
(1R,2R)-(-)-1,2- dlam|nocy ane (1.38'mINC1.50"mmol), potassium
carbonate (7.94 g, b7%5 mmal)land.tioxane ml) was stirred at 120G
for 17 hours uhder rgon. e refictiof mixiure was 15 coqled to room
temperaturéfand ghereto was added ethyl acetate- methanp t ?1?11 andl
the mixture was filtered through Celite. The filtrate was con %\ted in
-vacuo, and the residue was purified by silica gel column chromatography
(5% methanol;chlotoform) and crystallized

36 3 ) 337 APCI
| [M+H]+

N O_é
H2N~</ | P CN{
N~ ~o"

36 4 323 APCI
. [M+H]*

36 5 339 APCI
[M+H]*
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from diethyl ether to give the above compound (2.77 g, yield 54%). 20 MS

(m/z) APCI: 179 (M+H)+ REFERENCE EXAMPLE 43 HZNYN S-{ O
WE20CHMT7836tert-Butoxycarbonyl-4-acetylthiopiperidine (4.60 gPaV.82006/314117
- mmol) and 2-amino-5-bromothiazole hydrobromide were reacted in the
similar 25 manner as REFERENCE EXB®IPLE 19 to give the above
compound. MS (m/z) APCI: 316 (M+H)+ WO 2007/007886
PCT/JP2006/314117 405 REFERENCE EXAMPLE 44 HZNIN N To
2-methoxyathpnd (55 ml) were added sequentially 60% sodis@aBdride
(1.83 g, 45.8 mmol), 2-amino-5-bromopyrazine (7.00 g, 5 Ad28nmol)
and copper pgwder (2.91 g, 53.9 mmol) under ice-cooling,| and the

mixture was sfirred|at 160(&f0r 0 hours in a sealed tube. |The reaction
mixture was cpoled g tdmpé&rature, and th etoagre added waterr,
ammonia water an(r eihyl z i wassstirred and ther

filtered through Celjte. The filtrate was extracteld with 10 ethyl acetate. The
Xtract was dried over sodiun suffate; and after concentration in vacuo
) E&WQ%MM@BWZM gel column chromatography (40% ethyl
acetate-hexane) to give the titled compound (2.74 g, yield 40%). MS
(m/z)p\PL2kp} 70(M+H)+ 15 Corresponding starting compounds were
Hyiiatéd [n thd sipNlar manner as the above REFERENCE EXAMPLE44,
REFERENCE EXAMPLE 11-(2) or REFERENCE EXAMPLE 18 or an
appropriate combination thereof to give the following compounds.
REFERENGH $he Stioriuoé RASrriviny- =AM BuBbylihia2dk ABdirétzNoride

(3!(%“&:”30. (%Iflll-flol) in dioxane (15 ml) was added N-methylpiperazine

(12 ml, 108 mmol), and the mixture was stirred at room temperature for
110 hours. To the reaction mixture was added a saturated aqueous
sodium bicarbonate solution (5 ml) and the organic layer was separated
by Chem Elut 1010® (manufactured by VARIAN) and the column was
further eluted with chloroform. The eluate was concentrated in vacuo
and the residue was purified by silica gel column chromatography (NH-
silica gel; 2% methanol-chloroform) to give the above compound (1.18 g,
yield 52%).

MS (m/z) APCI: 213 (M+H)*

REFERENCE EXAMPLE 38

No N \—
HzN*Sf ‘\;

A corresponding starting compound was treated in the similar
manner as REFERENCE EXAMPLE 38 to give the above compound.
MS (m/z) APCI: 227 (M+H)*
REFERENCE EXAMPLE 39
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44 2 154 APCI [M+H]+ HZN'1j N O WO 21)1)711)1)7886
PCT/JP2006/314117 406 REFERENCE EXAMPLE 45y~ N BrO
WO-Z9MINZE8610)IN.CNJ ~N HZNN~ "N~O H H (45-a) (45-b) (4BCEy{R3006/314117
" solution of (S)-1-acetyl-2-methylpiperazine hydrochloride (0.800 g, 4.50
mmol) and diisopropylethylamine (1.824&8 10.4 mmol) in DMF 5 (10 ml)
was ice-cooled, and thereto was added the compound (45-a). The mixture
was stirred at the same temperature for 3 hours, diluted with water,
extracted with ethyl acetate and the extract was concentrated in vacuo.
The rﬁsidue was pfirified by silica gel column chromatography (ethyl

mgpl@teg to dgive e compound (45-b) (0.930 g, 10 yield 76%). MS (m/z)
APCls \(2) The compound obtained in the above (1) was
reacted in the similar manner as EXAMPLE 138-(2) to give the compound

(45-CcrdMa (rebanpiBe!: @G +Ein FSuREF bR ERICERRENEL ERISAMPLE 1
Corresponding starting compounds were treated with 2-amino-6-

() H8xyberiiiamBi ) ind Sirdiarshaihdr as HERPRIRER D b pRgh loride
(R s SRS QA NS ) i
chloroform (300 ml) was added sodium triacetoxyborohydride (18.0 g,
85.0 mmol), and the mixture was stirred at room temperature for 17
hours. To the reaction mixture was added a saturated aqueous sodium
bicarbonate solution, and the mixture was extracted with chloroform.
The extract was dried over magnesium sulfate. After concentration in
vacuo the residue was purified by silica gel column chromatography (6%
methanol-chloroform) and crystallized from ethyl acetate-diethyl ether
to give the above compound (10.99 g, yield 71%).

MS (m/z) APCL 255 (M+H)*

REFERENCE EXAMPLE 40

N 4 -~
¢ N

A corresponding starting compound was treated in the similar
manner as EXAMPLE 39 to give the above compound.
MS (m/z) APCIL: 213 (M+H)*
REFERENCE EXAMPLE 41
H,N_ N

DWW
\[Nll}lj\ok

A solution of the compound of REFERENCE EXAMPLE 29 (1.61 g,
7.70 mmol) in DMF (16 ml) was ice-cooled, and thereto was added
potassium tert-butoxide (945 mg, 8.42 mmol). The mixture was stirred

at room temperature for 10 minutes, ice-cooled again and thereto was

added methyl iodide (572 ml, 9.19 mmol). The mixture was stirred at
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WO 21)1)711)1)7886 PCT/JP2006/314117 407 46 2 324 APCI [M+H]+
N HzN-N/S 10 _-,~iINu0O REFERENCE EXAMPLE 47 p 2HC1 i O N-(N/
WERNDNTESe HH S 0_-%N, 3 O-~ OH (47a) (47-b) (47-c) (DALIBRAGMIGA14117
- of the compound (47-a) (1.50 g, 5.63 mmol) and N,N-
dimethylethanolamine (535 mg, 6.00 n#el) in THE (20 ml) was ice- 5
cooled, and thereto were added triphenylphosphine (1.57 g, 6.00 mmol)
and diethyl azodicarboxylate (1.04 g, 6.00 mmol), and the mixture was

amet ure qver ht To the reaction mixture were
r&%ﬁ ?ﬁ etll'%;fa%etate %%%Ilhégl ﬁydro Iorlc “adic Cﬁhe aqueoﬁs 6'faye?l%aasddm
wedppy@ad dhd bnsﬁade/\nﬂaareammﬂnsl sedihnehiwhokidm 1 O™odgatract was

Aft xtraction e cetate, the extract was dried over sodjum
Eﬁg a%edl&?ﬁlgv v‘é’&fsra% h ’f@%‘?\du@ﬂ%‘g A6fedodirdmsulfate

agel ch&me@@w@@tba&@t&w&c%etomﬁ@%mglwg herrieasp column
Wlth dusoprop ether to ive the compound (47 b) (606 mg, yield 32%

LoImiorerR %2) §%9a %%l&ﬂo%fiy(qwélé‘éhwﬁ@dqﬂezﬁne\ to give
I?@@H?ﬁ% |g&ﬁgpglgﬁy& G)S@ ngdl mol) in methanol (5 ml) was

added a 4 M hydrogen' chloride solution i ‘dioxane (2.5 ml) at room
M@rﬁrﬁd@)ﬁtﬁé’(ﬁh@% Mixtlife was stirred at the same temperature

RE %éi t%nggure was concentrated in vacuo and the

resi ue was was diethyl ether to give the compound (47-c)

®02 g, vield 97%) as a colorless powder. MS (m/z) APCI: 238 (M+H)'

|21)1)7}1)1)7886 PCT/JP2006/314117 408 INDUSTRIAL
APPINC TY The compound of the present invention or a
pharmaceutically

A mixture of 2-amino-5-bromopyrazine (5.00 g, 28.74 mmol}, 2-
pyrrolidinone (10.90 ml, 143.7 mmol), cuprous iodide (1.10 g, 5.75
mmol), (IR,2R)-(-)-1,2-diaminocyclohexane (1.38 ml, 11.50 mmol),
potassium carbonate (7.494' g, 57.5 mmol) and dioxane (86 ml) was
stirred at 120°C for 17 hours under argon. The reaction mixture was
cooled to room temperature and thereto was added ethyl acetate-
methanol (10:1), and the mixture was filtered through Celite. The
filtrate was concentrated in vacuo, and the residue was purified by silica
gel column chromatography (5% methanol-chloroform) and crystallized
from diethyl ether to give the above compound (2.77 g, yield 54%).

MS (m/z) APCL: 179 (M+H)*
REFERENCE EXAMPLE 43

HN\(/

S—CN-« _%

1—tert—Butoxycarbony1—4—acetylthiopiperidine (4.60 g, 17.69 mmol)
and 2-amino-5-bromothiazole hydrobromide were reacted in the similar
manner as REFERENCE EXAMPLE 19 to give the above compound.
MS (m/z) APCIL: 316 (M+H)*
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15

acceptable salt thereof can provide an agent for preventing or treating 5

diseases involving glucokinase because of having an excellent
WQRMORINESe activation effect. Also, the method for preparing BGUBBHASH 117

2-aminothiazole compound of the present invention and a salt thereof is

industrially advantageous. 409 MCSLHE®SCLAIMS 1. An oxime derivative

of the general formula [l]: R*"RR4/R \Q\WWHR2:CAORSU] RR

wherein Ring A is aryl or heteroaryl; Q is cycloalkyl, nonaromatic

ajkyl l; Ring T is heteroaryl or nonaromatic
gg:%ﬁ%@ﬁ& fli‘ge%& - A4

R erocycle o 1 is hydrogen atom; R2 is cycloalkylsulfonyl,

Hgdy ted or unsubstituted aminosulfonyl, substituted or unsubstituted
no tic heerocyclyl- sulfonyl, substituted or unsubstituted
heteroarylsulfonyl; R3 and R4 are independently hydrogen atom, alkoxy,

substityted_h5ephyRFEBREKERC (BHarMatigdeieragned. ssbgtietetholy 60%
unsubstituted heteroaryl, alkoxyalkoxy, substituted or unsubstituted
segERIbY &yisisol 1B Bstiufet S rumebsidraeaingidsheemapyrezine (7.00 g,
' b , alkyghi r 5 .
425%%%?}%% ra%%{s%%{e?%%qgfy?%%g ,nggé%?%%&gﬁgﬁgéﬁ%’dc&mmg,
and st bstixiecawdcarstingtokyg tR 566 Hydfogetatom fsrrityl shalogled tube.

tom, 0x0, substituted or unsufstityted alkoxy, substituted or
B A R 1R Sttt s were
adtiytihivacyanesubstitatestaietizsudssthtgd aoptaienaticd the mixture was

heterocyclyl-sulfonyl, nitro, substituted or )
stirred and then filtered through Celite. The filtrate was extracted with
ethyl acetate. The extract was dried over sodium sulfate, and after
concentration in vacuo the residue was purified by silica gel column
chromatography (40% ethyl acetate-hexane) to give the titled compound
(2.74 g, yield 40%).
MS (m/z) APCIL: 170 (M+H)*

Corresponding starting compounds were treated in the similar

manner as the above REFERENCE EXAMPLE44, REFERENCE
EXAMPLE. 11-(2) or REFERENCE EXAMPLE 18 or an appropriate

combination thereof to give the following compounds.

REFERENCE | No | Structure MS (m/2)
EXAMPLE No.
T 44 1 270 APCI

[M+H]*

HZN\[N\j\
~ O\
N o ‘T’i%

44| 2 154 APCI

[M+H}*
T
P PS
N O




unsubstituted cycloalkyl, alkoxycarbonyl, alkenyl, alkylsulfonyl,

substituted or unsubstituted carbamoyl, substituted or unsubstituted 5
W‘hé‘@é?@ﬁ??ﬂﬁlo substituted or unsubstituted amino, carboxyl, BUBSREMSPB14117

or unsubstituted heteroaryl, substituted or unsubstituted alkynyl,

substituted or unsubstituted nonaromati@theterocyclyl- carbonyl,

substituted or unsubstituted nonaromatic heterocyclyl-oxy, substituted or

unsubstituted nonaromatic heterocycle substituted or 10 unsubstituted

%r?fﬁ ff‘%@{ o substituted or unsubstituted cycloalkyloxy,
ﬁtﬁi Oyl, 6 su &f{?‘% or unsubstituted alkyl; R6 is hydrogen atom,
substit r unsubstituted aIkyI hal atom, or carboxyl; 15
)ihaILRLE ]% net—thlazol ej%,\pr@ pharmaceutical fpimjkr T/
accepta le salt thereof. 2. T?le Emme de val\?lve of claim 1, Whereln R2is
cyaksalkylsulfonyl, or a pharmaceautigally acceptable salt thereof. 3. &#©)
oxime derivative of the general formula [I]: R \Q/R4.0O
(Tiing A modiion IR DalyAcs 8 g AR RIS EABRS GEIA- 500
dsdifd6 R RYNRematia helerpgycle of M@Sbl) in DMF
g’4li§§%{#&l11%f{)gen atom %glogen atom, cylﬁcloalk Isﬁlfonyl b
5 (1kytsl)forad, Etkytdlieg), amtralme;mtgumﬁu ihgosamegeund (45-a).
trazol l: 5 R2is h dro I Ilfg{s@f% diluted
I@ gﬁ%r“ﬁ%% %sﬁgﬁec? aIE ony s tugtc%:'fg1 %?1 unsubstltutlé%’ Hte

watkytRieteitro, sxbstituted opithsulestityitechestimie, sabstitutbe orextract was

unsubstltuted aminosulfonyl substlt ted or unsubs t&eg romatf
c%g@@% hl,Ja LAYt re31 ue was puritie 1ca gel column

chromatography (ethyl acetate) to give the compound (45-b) (0.930 g,
10 yield 76%).

MS (m/z) APCIL: 350 (M+H)*

(2) The compound obtained in the above (1) was reacted in the

similar manner as EXAMPLE 138-(2) to give the compound (45-c).

MS (m/z) APCIL: 250 (M+H)*
15 REFERENCE EXAMPLE 46

Corresponding starting compounds were treated with 2-amino-6-
hydroxybenzothiazole in the similar manner as REFERENCE EXAMPLE

5 to give the following compounds.

REFERENCE | No | Structure MS (m/z)
EXAMPLE No.
46 1 325 APCI
[M+H]*

N
—a
S O/\/O\ '/

Si

|
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20

10 unsubstituted nonaromatic heterocyclyl-sulfinyl, substituted or
unsubstituted nonaromatic heterocyclyl-sulfonyl, substituted or

WQaMIEKR%fed heteroarylsulfonyl, alkenyloxy, substituted or uPCTIHEANN6EH 4117

alkoxy, substituted or unsubstituted alkylsulfinyl, substituted or
unsubstituted heteroaryl, substituted offfsubstituted 15 heteroarylthio;
R3 and R4 are independently hydrogen atom, alkoxy, substituted or
unsubstituted nonaromatic heterocycle, substituted or unsubstituted
heteroaryl gallkoxgglkoxy, substituted or unsubstituted cyclp&i/IABgano
substituted or{unsubstituted aryl, substituted or unsubstitutd¥ 281"
carbamoyl, hydroxy, alkanoyl, alkylthio, alkoxycarbonyl, substituted or
unsubstituted|arylaxy, halog , 0X0, or substituted of unsubstitut
arylcarbonyloxy; Rp g og myI'Lhancgjen atgm, oxo,
substituted or| unsubstitute® Z fitate ungUbstituted
aminosulfonyl, 25 substituted or unsubstituted gkylthio, cyano,
ubstituted or unsubstituted monaromatic neterocyclyl-sutfonyl, Nitro,
REIBRERE Er BiradBE&HEd cycloalkyl, alkoxycarbonyl, alkenyl,
alkylsulfonyl, substituted or unsubstituted carbamoyl, substituted or
substituted MCSLLP 412etgroatylthio, substituted or unsubstityted zHc
. O . . .
algio, garhaxyl, substituted %‘rﬁgn uted heteroaryl, suigﬁtl{utr g
unsubst] g\lﬁyﬁyl,—substitutéd bstittted nonarematic S 0N
heterocyclyl- carbonyl, substituted or &Jﬁgbqbstituted nonaromatic 7-0)
heteré"‘ggfélyl-oxy, 5 substituted or unsubstituted nonaromatic heterocycle,

substituted or, unsupstituted nonaromatjc, heterocyclyl-thig, substityted o
(hsut A SN ERAR of CsHorts B e 20 NoN-
dak; RGeS Paen RO BIBhsEUtec0T uRsHbYtikiet Ry (Jtalegenwi ice-

atom, or carboxyl; provided that when Q is cycloalkyl, alkyl or alkenéll, then
conleds ROArhaRalR Eead desin SURBERTBI SRR 4 & 0-00 mmol)

' r tit i hetesoard, rmi
SR SRR Gl 1 s i o was
_ stirsatistitutebel Saabahcoyhetrimoy|, sudsstighdd olandibstiieagtipporyixture

m%roe’ %rdded ethyl acetate and diluted hydrochloric acid. The aqueous

9%
o

layer was separated and basified with an aqueous sodium hydroxide
solution. After extraction with ethyl acetate, the extract was dried over
sodium sﬁlfate'and concentrated in vacuo, and the residue was purified
by silica gel chromatography (40 to 60% acetone-chloroform) and then
washed with diisopropyl ether to give the compound (47-b) (606 mg,
yield 32%j) as a colorless powder.

(2) To a solution of the compound (47-b) obtained in the above (1)
(337 mg, 1.0 mmol) in methanol (5 ml) was added a 4 M hydrogen
chloride solution in dioxane (2.5 ml) at room temperature, and the
mixture was stirred at the same temperature overnight. The reaction
mixture was concentrated in vacuo and the residue was washed with
diethyl ether to give the compound (47-c) (302 mg, yield 97%) as a
colorless powder.

MS (m/z) APCL 238 (M+H)*



substituted or unsubstituted arylcarbonyloxy, and the other is selected

from hydrogen atom, alkoxy, substituted or unsubstituted nonaromatic
Whaeerdeyese, substituted or unsubstituted heteroaryl, alkoxyalR6XyJP2006/314117
- substituted or unsubstituted cycloalkyl, cyano, substituted or 20

unsubstituted aryl, substituted or unsu#8@uted carbamoyl, hydroxy,

alkanoyl, alkylthio, alkoxycarbonyl, substituted or unsubstituted aryloxy,

halogen atom, oxo, or substituted or unsubstituted arylcarbonyloxy; or a

pharmaceutically acceptable salt thereof. 25 4. The oxime derivative of

claim 3, wherein Rl is hydrogen atom or halogen atom, or a
INTheIRTRRAALICRiPBICABabIEBalt thereof. 5. The oxime derivative of claim

troro b G PRROHA AR RESSE A ONE OGSy & RREraI kLY

a&%@tﬁﬂ@%&t‘%ﬂé@@&ﬁ exhsiger eraaigesitutadpkyisutionybr treating
MCSLL.P 413 substituted or unsubstituted alkylthio, nitro, substituted or
digeasostineel ving sl eopkinase becrdspt ey ingRBERERYENT

substituted or Yt it onaromatic heterocyclyl-thio, substituted or
gllljlr?soaf)ls i eé#ﬁ%tﬁogr%;%%gh%terocyclyl-suIfonyl, substituted or 5

unsubdsiotedrakyisettimd, Sobstiueehoinghshbsahstitutedr@agmitfotlyiazole

substituted or. unsubstituted heteroarylthio substjtuted or unsubstituteq .
CHABRIT O SR aR R IREh B0 St o Fof SrolaiStiany
adesvative®hany one of claims 3 to 5, wherein R2 10 is cycloalkylsulfonyl,

substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted

aminosulfonyl, or substituted or unsubstituted nonaromatic

heterocyclyl-sulfonyl, or a pharmaceutically acceptable salt thereof. 8.

The oxime derivative of any one of claims 3 to 5, wherein R2 15 is

cycloalkylsulfonyl, substituted or unsubstituted alkylsulfonyl, or

substituted or unsubstituted aminosulfonyl, or a pharmaceutically

acceptable salt thereof. 9. The oxime derivative of any one of claims 3 to

5, wherein R2 is cycloalkylsulfonyl, or a pharmaceutically acceptable salt

thereof. :
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20 10. The oxime derivative of any one of claims 3 to 8, wherein the
substituent of "substituted aminosulfonyl” in R2 is substituted or
unsubstituted alkyl, cycloalkyl, substituted or unsubstituted nonaromatic
heterocycle, or alkoxy, or a pharmaceutigﬂg( acceptable salt thereof. 26CSLLP
11. The oxime derivative of any one of claims 3 to 8, wherein the
substituent of "substituted alkylsulfonyl" in R2 is alkoxy, or a
pharmaceutically acceptable salt thereof. 12. The oxime derivative of any
one of claims 3 to 11, wherein Ring@L&yb, or a pharmaceutically
acceptable salt thereof. 30 13. The oxime derivative of any one of claims 3
to 11, wherein MCSLLP 414 Ring A is phenyl or pyridyl, or a
pharmaceutically acceptable salt thereof. 14. The oxime derivative of any
one of claims 3 to 13, wherein Q. is cycloalkyl, nonaromatic heterocycle or
dlkyl, R3 and RE LB rdeHSA ﬁug%fﬁ@tﬁc%geé}?a?arﬁfa%%@,[Qabsmuted
or unsubsiituted ponaromatic heterocycle, substituted or unsubstituted
heteroar?l,\su@tituted or unsubstituted cycloalkyl, substituted or
unsubstituted® aryl, substituted or unsubstituted carbamoyl, hydroxy,
alkanoyl, alkylthio, substituted or unsubstituted aryloxy, halogen atom,
0Xxo, or 10 subéﬂtuted or,unsubstituted arylcarbonyloxy, provided that
palkyl onglkyl, then R3 and ﬁneach independently, are
hydrogen alkQxysubgtitated or ghsubstituted aryl, hydroxy, alkylthio
) ace fCally acceptable salt thereof. 15. The
of claijms_¥to 13, wherein 15 Q is cycloalkyl
and R4 are independently hydrogen
atom, alkoxy, substituted or unsubstituted heteroaryl, substituted or
wisebstiued € yelpaligd:] airietexyapyovided that when Q is cycloalkyl,
then R3 and R4, each independently, are not hydrogen, alkoxy, hydroxy,
or a phiimesGiRalkyicaqnaBRRaHsHerEFosy s, Rheamallsmvitive
of any qgie, OFCIRTRS & 18 1 ISRl AP AT QURFUR Dris
nonaromatic heterocycle, or alkyl substituted with 1 to 2 groups of
substitpted or unsubstituted heteroaryl, or a pharmaceutically acceptable

satethereof.

R1! is hydrogen atom,;

R2 is cycloalkylsulfonyl, substituted or unsubstituted
aminosulfonyl, substituted or unsubstituted nonaromatic heterocyclyl-
sulfonyl, substituted or unsubstituted heteroarylsulfonyl;

R3 and R* are independently hydrogen atom, alkoxy, substituted
or unsubstituted nonaromatic heterocycle, substituted or unsubstituted
heteroaryl, alkoxyalkoxy, substituted or unsubstituted cycloalkyl, cyano,
substituted or unsubstituted aryl, substituted or unsubstituted
carbamoyl, hydroxy, alkanoyl, alkylthio, alkoxycarbonyl, substituted or
unsubstituted aryloxy, halogen atom, oxo, or substituted or
unsubstituted arylcarbonyloxy;

R5 is hydrogen atom, formyl, halogen atom, oxo, substituted or

unsubstituted alkoxy, substituted or unsubstituted aminosulfonyl,
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17. The oxime derivative of any one of claims 3 to 13, wherein 25 Q is
nonaromatic heterocycle and both of R3 and R4 are hydrogen atom, or a
pharmaceutically acceptable salt thereof. 18. The oxime derivative of anyMCSLLP
one of claims 3 to 17, wherein Ring T is[p}e eroaryl of MCSLLP 415 or a
pharmaceutically acceptable salt thereof. 19. The oxime derivative of any

one of claims 3 to 17, wherein Ring T is thiazolyl, thiazolopyridinyl,

pyridyl, pyrazinyl, benzothiazolyl, 5 quinolyl, thiadiazolyl, pyrazolyl,
thizzstopyeatinydrthiazokppsmmidited, cyalbhitttaoothiazalyogr substituted or
dihydrothiazolopyridinyl, or a pharmaceutically acceptable salt thereof..
R RO TR R WAty i tiguted or
thiazalyktiiazelopyridityh] Rylidyl pkmatoyl bengothiaatenyd)  alkylsulfonyl,
thigdiazolyl, thiazolop r%zin |, thiazolopyrimidjnyl, ¢cyclohexanothiazolyl or .
THOAHEESD 85, HAAC SRS HAERHTRAN e BPRBI IO TnergrDstituted
FHetthexmeslerivativa atarones! clajms g hrudereiinBieg T arboxyl,
thiazolyl, thiazolopyridinyl, pyrazinyl, thiadiazolyl, 15 thiazolopyrazinyl,

B SIYGRhidhHLIP AsH A s Ce IrfdaIp Hcte pradis tiatteRe ribfups Uhssi tu ted

iy ferivatiyss of Ay P& of claies Bdaddewhersin Ring diig th il"i‘éf’%l)cyclyl—

or thiazolopyridinyl, or a pharmaceutically acceptable salt thereof. 20 23.
Theloxiyb denbative sfdnyronmetidiamts B¢ 2RnamersmtiRslsterocyclyl-oxy,
hydrogen atom, formyl, halogen atom, oxo, substituted or unsubstitut
S B e B S T R o S P S iR o uted or
unssihbittitedealkylthiog eyaom stibstitutrdaocpdybsiiiived nenabematieed  or

heterocyclyl-sulfonyl, nitrp, substituted or 25 unsubstituted cycloalkyl, .
SRR ARBIOR SRTOY AU e o SRS PEA R HEE tuted

suRstituted or unsubstituted heteroarylthio, substituted or unsubstituted
amino, substituted or unsubstituted heteroaryl, substituted or
unsubstiuisahaEc ety splgstituted or unsubstituted alkyl, halogen

atom, or carboxyl;

provided that Ring A is not thiazolyl or thiadiazolyl;

or a pharmaceutically acceptable salt thereof.

2. The oxime derivative of claim 1, wherein R2 is

cycloalkylsulfonyl, or a pharmaceutically acceptable salt thereof.

3. An oxime derivative of the general formula [I]:
3 4
R \CIJ LR
O
\
N H

R2 N IR
R’ ° R®

wherein Ring A is aryl or heteroaryl;
Q is cycloalkyl, nonaromatic heterocycle, alkyl or alkenyl;

Ring T is heteroaryl or nonaromatic heterocycle of
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substituted or unsubstituted nonaromatic heterocyclyl-oxy, or substituted
or unsubstituted alkyl, or a pharmaceutically acceptable salt thereof. 24.
The oxime derivative of any one of claims 3 to 22, wherein 5 R5is MCSLLP
hydrogen atom, halogen atom, substitut% Qr unsubstituted alkoxy,
substituted or unsubstituted alkylthio, cyano, substituted or unsubstituted
cycloalkyl, alkanoyl, substituted or unsubstituted carbamoyl, substituted
or unsubstituted amino, substituted or unsubstituted nonaromatic

clyl-oxy, or substituted or 10 unsubstituted alkyl, or a

unsubstituted alkoxy, substituted or unsubstituted alkylthio, substituted or
unsubstituted amino, substituted or unsubstituted nonaromatic

heterodelyl-Bky, BY 450885t AEABr urkalgttted 2iRLor gycloalkylsulfonyl,
RIRYTAceHIGRIYRecrRiahiey Salltberenb 26, T Kme e Vativerh @Wtituted

one of claims 3 to 22, wherein’ R5 is substituted or unsubstituted alkoxy,
dabeialads or unsubstituted amino, substituted or unsubstituted

nonaromatic .het -QXY, ' tit |
iy O B A oo B ftony1,
enebstitlated 3 tw22, whereibdstietgebistituahkpisisiibsitited alap$in®Red  or
is substituted or, unsubstituted nonaromatic.heterocycle, substityted or .
SHRRPBRIC S A0 o tkeer o St ERe S by SR LA opmine.
wsubstitited cahamoyin Bydyonyatidalkylsitonysalkiditye, allylsdionyted or

substituted or unsubstituted nonaromatic heterocyclyl- oxy, heteroaryl,

JUBSHbEH BESshsubBRORP RSy imU RAREERI -SRIy, carfRjitituted  or
amypRIBNMYaor alkanovoyRr a phasmacrylicaliyifRdaccerigbgitaled  or

thereof. MCSLLP 417 28. The oxime derivative of any one of claims 3 to
2morhessitiiRelis Myelegermabim, ohstbtitndiloswHembdiitutstagigjiuéed  or

%@%%%@gﬁgg%i”g %%%%?E\%ﬁﬁlé?%‘ffﬂ}%iﬁo‘:- ZndNs e delypivEdhed  or
unsubstituted alkoxy, substituted or unsubstituted alkylsulfinyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heteroarylthio;

R3 and R* are independently hydrogen atom, alkoxy, substituted
or unsubstituted nonaromatic heterocycle, substituted or unsubstituted
heteroaryl, alkoxyalkoxy, substituted or unsubstituted cycloalkyl, cyano,
substituted or unsubstituted aryl, substituted or unsubstituted
carbamoyl, hydroxy, alkanoyl, alkylthio, alkoxycarbonyl, substituted or
unsubstituted aryloxy, halogen atom, oxo, or substituted or
unsubstituted arylcarbonyloxy;

RS is hydrogen atom, formyl, halogen atom, oxo, substituted or
unsubstituted alkoxy, substituted or unsubstituted aminosulfonyl,
substituted or unsubstituted alkylthio, éyano, substituted or
unsubstituted nonaromatic heterocyclyl-sulfonyl, nitro, subétituted or
unsubstituted cycloalkyl, alkoxycarbonyl, alkenyl, alkylsulfonyl,

substituted or unsubstituted carbamoyl, substituted or unsubstituted
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5 R6 is hydrogen atom, or a pharmaceutically acceptable salt thereof. 30.
The oxime derivative of claim 3, wherein Ring A is phenyl, Q is
3-tetrahydrofuryl, Ring T is 2-thiazolyl, R1, R3, R4, and R6 are hydrogen pCSLLP
atom, R2 is cyclopropylsulfonyl, and R5 is piperazinyl- substituted alkyl

being optionally substituted with 1 to 3 substituents 10 selected from

alkyl, oxo, alkanoyl and alkoxyalkanoyl. 31. A method for preparing an

oxime derivative of either claim 1 or 3 of the general formula [I]: R3 R4
\Ret¥roa@yHiRa,N Rs{lb#iRiRG whetein thessyinabilsteave thensame carboxyl,

meanings as defined in either cl 15 1 or 3, which comprises reacting a.
ésh%&ﬁlmﬁ tRE &h%%%%ﬁﬁ%@tﬁ@wéﬂu ttﬁ‘]lfpﬁ u%:uvﬁl@ﬁlwted
AfR | Wheifia #2iige By diegenaienbetialid andiba tben sy@bole hansyclyl-
the same meanings as defined in either claim 1 or 3, with a compound of

tRRISSThI ARSI HIFAVeSS LS Wastitipfa’s neTAT aRwhkisehftiseocyclyl-oxy,
Ymhalshrve the sapgreeanngs addalibadineihersgifclk O'shBithted or

method for preparing an oxime derivative of either claim 1 5 or 3 of the
generdrssiitesl[l]; nonaromatic heterocyclyl-thio, substituted or

unsubstituted cycloalkyloxy, alkanoyl, or substituted or unsubstituted
alkyl;

R6 is hydrogen atom, substituted or unsubstituted alkyl, halogen
atom, or carboxyl;
provided that when Q is cycloalkyl, alkyl or alkenyl, then one of R3 and
R* is selected from substituted or unsubstituted nonaromatic
heterocycle, substituted or unsubstituted heteroaryl, alkoxyalkoxy,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
carbamoyl, alkanoyl, substituted or unsibstituted aryloxy, oxo, or
substituted or unsubstituted arylcarbonyloxy, and the other is selected
from hydrogen atom, alkoxy, substituted or unsubstituted nonaromatic
heterocycle, substituted or unsubstituted heteroaryl, alkoxyalkoxy,
substituted or unsubstituted cycloalkyl, cyano, substituted or
u.nsubstituted aryl, substituted or unsubstituted carbamoyl, hydroxy,
alkanoyl, alkylthio, alkoxycarbonyl, substituted or unsubstituted
aryloxy, halogen atom, oxo, or substituted or unsubstituted
arylcarbonyloxy;
or a pharmaceutically acceptable salt thereof.
4. The oxime derivative of claim 3, wherein R! is hydrogen
atom or halogen atom, or a pharmaceutically acceptable salt thereof.
S. The oxime derivative of claim 3, wherein R! is hydrogen
atom, or a pharmaceutically acceptable salt thereof.
6. The oxime derivative of any one of claims 3 to 5, wherein R?

is cycloalkylsulfonyl, substituted or unsubstituted alkylsulfonyl,
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R3WR4 1 O ~NH|[l] R2R O R1 Rs wherein the symbols have the
same meanings as defined in claim 31, which comprises reacting a
compound of the general formula [IX]: HORNHRIAONRS[IX]R 610 MCSLLP

wherein the symbols have the same me ngs as defined in claim 31,

with a compound of the general formula?ol]: R, R4 13 [V] Z wherein Z3 is

hydroxy, halogen atom, arylsulfonyloxy or alkylsulfonyloxy and the other

symbols have the same meanings as defined in claim 31. 15 33. A

renethwtdt forepre paning an sxinséi detadtivedfydither,clamtioor 3wfltl¢ituted or
\ R2 NR

ELETHALYCSLR R o LONHREN IR0
whisbttamptises reaglibgta aostpawnch of the e neraldocrilia Mi© HRstituted
I?)rRlucr)lgu Xs]tituted nonaromatic heterocyclyl-sulfonyl, substituted or
unsubstituted alkylsulfinyl, substituted or unsubstituted
heteroarylsulfonyl, substituted or unsubstituted heteroarylthio, or
substituted or unsubstituted heteroaryl, or a pharmaceutically
acceptable salt thereof.

7. The oxime derivative of any one of claims 3 to 5, wherein R?
is cycloalkylsulfonyl, substituted or unsubstituted alkylsulfonyl,
substituted or unsubstituted aminosulfonyl, or substituted or
unsubstituted nonaromatic heterocyclyl-sulfonyl, or a pharmaceutically
acceptable salt thereof.

8. The oxime derivative of any one of claims 3 to 5, wherein R2
is cycloalkylsulfonyl, substituted or unsubstituted alkylsulfonyl, or
substituted or unsubstituted aminosulfonyl, or a pharmaceutically
acceptable salt thereof.

9. The oxime derivative of any one of claims 3 to 5, wherein R2
is cycloalkylsulfonyl, or a pharmaceutically acceptable salt thereof.

10. The oxime derivative of any one of claims 3 to 8, wherein
the substituent of "substituted aminosulfonyl" in R? is substituted or
unsubstituted alkyl, cycloalkyl, substituted or unsubstituted
nonaromatic heterocycle, or alkoxy, or a pharmaceutically acceptable
salt thereof.

11. The oxime derivative of any one of claims 3 to 8, wherein
the substituent of "substituted alkylsulfonyl" in R? is alkoxy, or a
pharmaceutically acceptable salt thereof.

12. The oxime derivative of any one of claims 3 to 11, wherein
Ring A is aryl, or a pharmaceutically acceptable salt thereof.

13. The oxime derivative of any one of claims 3 to 11, wherein
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6 5 wherein the symbols have the same meanings as defined in claim 31,
with a compound of the general formula [XI]: R s Ra ~Q~ [XI] ONH2
wherein the symbols have the same meanings as defined in claim 31. MCSLLP

414

Ring A is phenyl or pyridyl, or a pharmaceutically acceptable salt
thereof.

14. The oxime derivative of any one of claims 3 to 13, wherein
Q is cycloalkyl, nonaromatic heterocycle or alkyl, R3 and R* are
independently hydrogen atom, alkoxy, substituted or unsubstituted
nonaromatic heterocycle, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted carbamoyl, hydroxy, alkanoyl,
alkylthio, substituted or unsubstituted aryloxy, halogen atom, oxo, or
substituted or unsubstituted arylcarbonyloxy, provided that when Q is
cycloalkyl or alkyl, then R3® and R%, each independently, are not
hydrogen, alkoxy, substituted or unsubstituted aryl, hydroxy, alkylthio
or halogen atom, or a pharmaceutically acceptable salt thereof.

15. The oxime derivative of any one of claims 3 to 13, wherein
Q is cycloalkyl or nonaromatic heterocycle, R3 and R#* are independently
hydrogen atom, alkoxy, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl, or hydroxy, provided that when
Q is cycloalkyl, then R3 and R#, each independently, are not hydrogen,
alkoxy, hydroxy, or a pharmaceutically acceptable salt thereof.

16. The oxime derivative of any one of claims 3 to 13, wherein
the group of —-Q(R%)(R%) is nonaromatic heterocycle, or alkyl substituted
with 1 to 2 groups of substituted or unsubstituted heteroaryl, or a
pharmaceutically acceptable salt thereof.

17. The oxime derivative of any one of claims 3 to 13, wherein
Q is nonaromatic heterocycle and both of R3 and R* are hydrogen atom,
or a pharmaceutically acceptable salt thereof.

18. The oxime derivative of any one of claims 3 to 17, wherein

Ring T is heteroaryl of
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O

3

or a pharmaceutically acceptable salt thereof.

19. The oxime derivative of any one of claims 3 to 17, wherein
Ring T is thiazolyl, thiazolopyridinyl, pyridyl, pyrazinyl, benzothiazolyl,
quinolyl, thiadiazolyl, pyrazolyl, thiazolopyrazinyl, thiazolopyrimidinyl,
cyclohexanothiazolyl or dihydrothiazolopyridinyl, or a pharmaceutically
acceptable salt thereof.

20. The oxime derivative of any one of claims 3 to 17, wherein
Ring T is thiazolyl, thiazolopyridinyl, pyridyl, pyrazinyl, benzothiazolyl,
thiadiazolyl, thiazolopyrazinyl, thiazolopyrimidinyl, cyclohexanothiazolyl
or dihydrothiazolopyridinyl, or a pharmaceutically acceptable salt
thereof.

21. The oxime derivative of any one of claims 3 to 17, wherein
Ring T 1is thiazolyl, thiazolopyridinyl, pyrazinyl, thiadiazolyl,
thiazolopyrazinyl, thiazolopyrimidinyl, or a pharmaceutically acceptable
salt thereof.

22. The oxime derivative of any one of claims 3 to 17, wherein
Ring T is thiazolyl or thiazolopyridinyl, or a pharmaceutically acceptable
salt thereof.

23. The oxime derivative of any one of claims 3 to 22, wherein
R5 is hydrogen atom, formyl, halogen atom, oxo, substituted or
unsubstituted alkoxy, substituted or unsubstituted aminosulfonyl,
substituted or unsubstituted alkylthio, cyano, substituted or
unsubstituted nonaromatic heterocyclyl-sulfonyl, nitro, substituted or
unsubstituted cycloalkyl, alkoxycarbonyl, alkenyl, alkanoyl, substituted
or unsubstituted carbamoyl, substituted or unsubstituted
heteroarylthio, substituted or unsubstituted amino, substituted or

unsubstituted heteroaryl, substituted or wunsubstituted alkynyl,
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MCSLLP
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substituted or unsubstituted nonaromatic heterocyclyl-oxy, or
substituted or unsubstituted alkyl, or a pharmaceutically acceptable
salt thereof.

24, The oxime derivative of any one of claims 3 to 22, wherein
R5 is hydrogen atom, halogen atom, substituted or unsubstituted
alkoxy, substituted or unsubstituted alkylthio, cyano, substituted or
unsubstituted cycloalkyl, alkanoyl, substituted or unsubstituted
carbamoyl, substituted or unsubstituted amino, substituted or
unsubstituted nonaromatic heterocyclyl-oxy, or substituted or
unsubstituted alkyl, or a pharmaceutically acceptable salt thereof.

25. The oxime derivative of any one of claims 3 to 22, wherein
R5 is halogen atom, substituted or unsubstituted alkoxy, substituted or
unsubstituted alkylthio, substituted or unsubstituted amino,
substituted or unsubstituted nonaromatic heterocyclyl-oxy, or
substituted or unsubstituted alkyl, or a pharmaceutically acceptable
salt thereof.

26. The oxime derivative of any one of claims 3 to 22, wherein
R5 is substituted or unsubstituted alkoxy, substituted or unsubstituted
amino, substituted or unsubstituted nonaromatic heterocyclyl-oxy, or
substituted or unsubstituted alkyl, or a pharmaceutically acceptable
salt thereof.

27. The oxime derivative of any one of claims 3 to 22, wherein
the substituent of "substituted alkyl" in RS 1is substituted or
unsubstituted nonaromatic heterocycle, substituted or unsubstituted
amino, substituted or unsubstituted alkoxy, substituted or
unsubstituted  carbamoyl, hydroxy, trialkylsilyloxy, alkylthio,
alkylsulfonyl, substituted or unsubstituted nonaromatic heterocyclyl-
oxy, heteroaryl, substituted or unsubstituted hydroxyimino, halogen
atom, carboxyl, alkoxycarbonyl, or alkanoyloxy, or a pharmaceutically

acceptable salt thereof.
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28. The oxime derivative of any one of claims 3 to 27, wherein
R¢ is hydrogen atom, or substituted or unsubstituted alkyl, or a

pharmaceutically acceptable salt thereof.

29. The oxime derivative of any one of claims 3 to 27, wherein
) RS is hydrogen atom, or a pharmaceutically acceptable salt thereof.
30. The oxime derivative of claim 3, wherein Ring A is phenyl, Q

is 3-tetrahydrofuryl, Ring T is 2-thiazolyl, R!, R3, R4 and R6 are

hydrogen atom, R? is cyclopropylsulfonyl, and RS is piperazinyl-

substituted alkyl being optionally substituted with 1 to 3 substituents
10 selected from alkyl, oxo, alkanoyl and alkoxyalkanoyl.

31. A method for preparing an oxime derivative of either claim 1

or 3 of the general formula [I]:

R3\ /R4

Q
|

o)

\lN H
2 N oo
R © Zi::§:R6

wherein the symbols have the same meanings as defined in either claim

15 1 or 3, which comprises reacting a compound of the general formula [II]:
4
Ri?/R
@)
, N [11]

R ! 0Z72
R1@/\6/

wherein Z? is hydrogen atom or alkyl and the other symbols have the
same meanings as defined in either claim 1 or 3, with a compound of

the general formula [III]:
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HoN 5
R [111]
RG

wherein the symbols have the same meanings as defined in either claim
1 or 3.
32. A method for preparing an oxime derivative of either claim 1

or 3 of the general formula [I]:

3 4
R\R

/

1
0

N\
N H
R2 R5 [
R' © R®

wherein the symbols have the same meanings as defined in claim 31,

which comprises reacting a compound of the general formula [IX]:

HO N H
R? N RS [IX]
R o) R®

wherein the symbols have the same meanings as defined in claim 31,

with a compound of the general formula [V]:

wherein Z3 is hydroxy, halogen atom, arylsulfonyloxy or alkylsulfonyloxy
and the other symbols have the same meanings as defined in claim 31.
33. A method for preparing an oxime derivative of either claim 1

or 3 of the general formula [I]:
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3 4
R\ R

s

1

@)
N
IN H
2 N oo
R © Zi::;:RG

wherein the symbols have the same meanings as defined in claim 31,

which comprises reacting a compound of the general formula [X]:

O H
2 N 5
R I\ R [X]
R’ ) 0 R®

wherein the symbols have the same meanings as defined in claim 31,

with a compound of the general formula [XI]:

R __R*
~ ?/ [XI]
ONH,

wherein the symbols have the same meanings as defined in claim 31.
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