WO 03/ 105845 PCT/ JP03/ 07546 DESCRI PTI ON | M DAZOLE COVPOUND, PRODUCTI ON
METHOD THEREOF AND USE THEREOF Technical Field The present invention

rel ates twoans/osa4dazol e conpound, 5 which is converted t@@/IPO®OTH6 punp
inhibitor in living organisns and shows i-ulcer activity and the
| i ke, a production nethod thereof m@%]@#eof Background Art There

are known vayipRebYES kbfibbiiktb'PRODECTION METHOD THEREOF AND USE THEREOF
(pyridyl met hyl'sul finyl) - 1H behzi m dazol e derivatives and structurally

rel ated sul foxides, that inhibit tTechprictaoh Biedd and show anti -ul cer

activity and the like. For exanpl e, a conpound having a general nane
Iansoprazole 2. FPF3pﬁ§§ﬁ9F anventlon relates to an imidazole compound,

(2,2, 2- 11 LhUor0gLhaxno 2 oyt LOYL] GELOMA Taubl 1wl diid 15 bangildazol e, and

a salt t ereo are repor ddition, a
conpound hadgagismgenatakhoRanen aNeprale: e act1v1ty and the like, a

(5- net hoxy-2-[[ (4- met hoxy- 3, 5-di met hyl - 2-

pyri dyl) - memepiEEden W?F%lel-ltb@?ﬁQ@?n WG oy EirrePsalt thereof are
described in JP-A-54-141783 and th%ackégbuﬁdcgggound 20 havi ng a general
nanme, pantoprazol e (5-difluoronetho

[[(3,4-di met hoxyTR=p¥r he¥l knaﬁhhvéh@wéi s titheneiod dazole) and a salt
t hereof are described in JP-A-61-22079 and the like, a conpound having a

genera|1maM@yrngy@ppﬁhyﬂgqulpy%n—(ﬁrben21mldazole derivatives and

T o Lh DR R e PEhoat ORI | oA Ml T e BR0 hhabe
conpound h%‘ﬂd‘%h@w@l%ﬁ%&ahleéﬂeact.{@ﬂ@%0&3{@219{@ like.. For example, a

(5-nmet hoxy-2-[[ (4- met hoxy-3, 5-di nmeth
pyr|dyI)nemhwbpguﬁfhayhpgnadazn#ﬂas mémwwlahsugrazuiaa Salltl [3t-heteyf-are

233321ﬁ§ﬁth§né§-§é%gé ﬁgggéF OBRsT E%%;§§¥iiﬁ§%h¥\ﬁgﬂlﬁid§%ﬁ§éﬁ?nistration,

they argsf ?’eﬁﬁ‘é‘:ﬁﬁ%ﬁzbﬂ@ aq Snégi’ccﬂ‘fé’?é&ﬁ PSR QY 1frf lyiped bn-a

capsul e an adm nistered, or filled in an enteric capsule and

adm ni sterée®978 and the like. In addition, a compound having a general
name, omeprazole (5-methoxy-2-[[ (4-methoxy-3,5-dimethyl-2-
pyridyl) -methyllsulfinyl]~1H-benzimidazole) and a salt thereof
are described in JP-A-54-141783 and the like, a compound

20 having a general name, pantoprazole (5-difluoromethoxy—2-
[[(3,4-dimethoxy—-2-pyridyl)-methyl]sulfinyl]-1H-benzimidazole)
and a salt thereof are described in JP-~-A~61-22079 and the like,
a compound having a general name, rabeprazole (2~[[[4-(3-
methoxypropoxy) —3-methyl-2-pyridyllimethyl]sulfinyl]-1H-

25 benzimidazole) and a salt thereof are described in JP-A-1-6270
and the like, and a compound having a general name,
tenatoprazole (5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-
pyridyl)methyl]lsulfinyl]limidazo[4,5-b]lpyridine) and a salt
thereof are described in JP-A-63-146882 and the like.

30 However, since the above-mentioned compounds are unstable
to acids, for oral administration, they are formulated into an
enteric—coated preparation, filled in a capsule and

administered, or filled in an enteric capsule and administered,
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1 WD 03/105845 PCT/JP03/ 07546 or formulated into an enteric tablet and
adm ni stered, thereby to prevent deconposition by gastric acid. Therefore,
t he devel wjonenissas a prodrug of the above- nentioned conpaoaTdiposurised i s

stable to acid and which resists 5 deconposition by gastric acid, has been
desired, aR¥ £QERUPpREAFUGNRAsEBeRRCPeHOrtaRSth 08 P&WEHFSN8F3§/O§§?? Y In

addition, pro f iahi bj S, af t han the
above-nent?gngégggg rgggﬁgggsgggﬁndggéﬁ%%égfﬁ;%%¥§:Patent Nos. 4, 045, 563,
4, 686, 230, 4, 873183%efdr865tR6 Meve iinatd3,ofla prdiF 806G fantet BBolreke. | n

view of the above situation, the devel opnment of a prodrug of a proton punp
i nhi bi t or Wewtdgnedpepmppusdabihicly i3 ke Hes asdsh agsshégh resists

therefore an object.of the present invention.to.1 r.qvide' a .c und
C PbgﬁéBﬁPPtgytga F%ﬁ %&ﬁéa has been.%i é%edd add gpgﬁ punp

havi ng sUp&Fi-6 I'ch 1% “conver td & pro

i nhi bi tor b&oa&m'gnﬁagr 8aBhSAEpaRted SHOWS arh @it NdJ.ca, 03Gt,i78uty amd t he
like, an internediate therefor, a production nethod thereof and use
t her eof . Diesidlicdone piotlhegsnefnpiorrReulite ijveddiosnwéhesr $hravEhei r st

synt hesi zed_a conpound_ represented by .the fol | ow ng, f.or mu l).apd first
found t hat ab_lol‘(iesTm@B#ﬁBBﬁé ﬁ’ég ﬁ‘ﬁ%i’b%‘é%é%ﬁﬁp s‘ﬁpseqaioosre%stlébiﬂgl ??Q:F}&tagf’a;
gradual |y el ignisnates uhgggubshi tuesys omt her vidg ogen af @ioksshenzi mi dazol e
ring and affords a sustained acid secretion 25 suppressive action. Further

st udi es :based36n 80lhesedf thdi hgke. have resulted in the conpletion of the

present invention. According to the present invention, variousl
substi tuted 2-(p§PiH&FWePﬁngﬁl??ﬂV?)g ?¥ﬁﬁ%ﬁﬂ¢ﬁ€iﬁuﬂ%¥§fﬂﬁmﬁ iﬁésaand

et oPUEAEOBLSE BB HTpof o LI sy S ol MandBuhe
angnistra&boacdH hbhe bespodadiasda conventional tablet and the Iike
w t hout formulating an enteric-coated . )
It is therefore an object of the present invention to
15 provide a compound having superior stability to acid, which is
converted to a proton pump inhibitor in living organisms and
shows an anti-ulcer activity and the like, an intermediate
therefor, a production method thereof and use thereof.
Disclosure of the Invention
20 The present inventors have first synthesized a compound
represented by the following formula (I) and first found that
this compound has unexpectedly superior stability to acid,
gradually eliminates the substituent on the nitrogen atom of
benzimidazole ring and affords a sustained acid secretion-
25 suppressive action. Further studies based on these findings
have resulted in the completion of the present invention.
According to the present invention, variously substituted
2- (pyridylmethylsulfinyl)-1H-benzimidazole derivatives and
structurally related sulfoxides are modified to give a prodrug
30 (the compound of the formula (I)) stable to acid, which
enables oral administration ef the compound as a conventional

tablet and the like without formulating an enteric-coated

preparation. This has a consequence that the cost for

2



preparation. This has a consequence that the cost for 2 W 03/105845

PCT/ JP03/ 07546 formulating an enteric-coated preparation can be elimnated
and the pwepariasdson of tablet and the |ike can be nmade snﬂ#dmrms/m%m;nal | er
preparation is advantageous in that it is easily small bﬁ.ga%ignts
havi ng di fﬁpémpﬂ-?tﬂ-ﬁgsﬁm PR REC™ %%%ﬁ%%:‘iﬂpﬁ%g Cé’ind FLaRd"ehPHdr en.

| n addlt;?ggpd% tlograkioﬁagk due.Lo-hHeraRseRge anabéuﬁkaéngQaiﬁégase

ef f ect teric-co preparatlons expression of a gastric

aci d Secre%!%ﬁai@@@rpiéﬁaEaaﬂbnOﬂsl§d¢aﬁnabeduui1nﬂﬂham dtti dis efssyypt ons
such as pain and the like is rapid. 1o Furthernore, because the conpound is
gradual | y cemidoted bU Hatbﬁbt%nhﬁﬁh%g|¢#ﬁ@ﬁqqﬁtﬁI%Q|%W%ﬁ}QﬂH&§nlsns a

t bl t, the.l b A
The. pr 6sBnEarIERLGH pFu LSCERS 2131 Tt fb 171 AATE arhcda B8 g

represent eq.sblkatp@@ Baremabatﬁé) absélﬂl:é‘ c§f N N tR MK rdleddk @ffectiX2 D2 Y
wherein ring A'is a pyridine ring optionally having substituents, 20 ring

Bis a benafiferdedgbypenteal bychabedgobeiard tingt s TR %es HMo®fclhi ¢

aromatic heterocycle gptionally havin substltuents X gre each an
oxygen atoﬂaﬁrr&CSGFFQrsﬁFEﬁFlég §VP§g%P AETRS alnlﬁggTdca?bon gr oup

Opt'onallyQYTgﬁﬁgtlon of symptoms such as pain and the like is rapid.

10 Furthermore, because the compound is gradually converted to a
proton pump inhibitor in living organisms, a sustainable anti-
ulcer agent and the like can be provided.

Accordingly, the present inventiqn provides the

following.

15 [1] An imidazole compound represented by the formula (I):

A g
_Rxf@

1

:E—ﬁZ

(D

P_

X2

Do

Y

wherein
ring A is a pyridine ring optionally having substituents,

20 ring B is a benzene ring optionally having substituents or a
monocyclic aromatic heterocycle optionally having
substituents,

X1 and Xz
are each an oxygen atom or a sulfur atom,

25 W is a divalent chain hydrocarbon group optionally having

3



3 WD 03/105845 PCT/JP03/ 07546 substituents or a divalent group represented
by the formula: W1 Z W 5 wherein WL and W2 are each a divalent chain
hydr ocar beo @riosgasor a bond, Z is a dival ent hydrocar bon RGPS BUE
optionally having substituents, a divalent heterocyclic group 10
optional |y havi ng S¥pstitueniEs ocmm ckypdiendt @mousOFepwisseaitadnbistide 1 or
2, or >NE mherein¥gh% a. hydrogen atom a hydrocarbon group optionally

S,

S
havi n substi tuen %;%éterocyclic group optionally having substituents,
g

a | ower al kanoyl group, a |lower 15 al koxycarbonyl group, an

ar al kyl oxycar bonyl group, a thiocarbanoyl group, a |ower alkylsulfinyl
group, a |lower alRyralifodyr—¥Woup, a sul fanoyl group, a nono-| ower

al kyl sul f anoyl group, a di-lower alkylsul famoyl group, an aryl sul f anoyl
group, arf 20 aryl sul finyl group, an arylsulfonyl group, an aryl carbonyl

group or a carbamoyl goHp: QR aRal ly afaVdAh SURBLIJIUGIH ShaaRd When Z is
an oxygen atom SOn or >N-E,]Vw and W2 are each a divalent chain

hydr ocar bon group, 25hRirscarboydracanbar gr depdopli dsakl yikaleny
substituents or a hﬁ%groc clic %Lou optionally having substituents, R
and Wmay be bonded tRY¥E HertINDOLYNP OPT30RaldYeR@N1RIbond, an oxygen

atom a sul fur ato”‘Oéuﬁﬁ%gﬁyéﬁﬁgfﬂé‘d%%éf%n% ﬂ&%&ggggﬁgEgngﬁéug hydr ocar bon

group optionally having substituents, except for wh D2 are each
a bond, and optionally having substituents, an oxygen atom, SO,

wherein n is 0, 1 or 2, or >N-E wherein E is a
hydrogen atom, a hydrocarbon group optionally having
substituents, a heterocyclic group optionally having
substituents, a lower alkanoyl group, a lower
15 alkoxycarbonyl group, an aralkyloxycarbonyl group, a
thiocarbamoyl group, a lower alkylsulfinyl group, a
lower alkylsulfonyl group, a sulfamoyl group, a
mono—lower alkylsulfamoyl group, a di-lower
alkylsulfamoyl group, an arylsulfamoyl group, an
20 arylsulfinyl group, an arylsulfonyl group, an
arylcarbonyl group or a carbamoyl group optionally
having substituents, and when Z is an oxygen atom,
SO, or >N-E, W; and W, are each a divalent chain
hydrocarbon group,
25 R is a hydrocarbon group optionally having substituents
or a heterocyclic group optionally having substituents,
R and W
may be bonded to each other,
D; and D,
30 are each a bond, an oxygen atom, a sulfur atom or >NR;
wherein R; is a hydrogen atom or a hydrocarbon group
optionally having substituents, except for when D; and

D, are each a bond, and



4 WD 03/105845 PCT/JP03/07546 Y is a hydrocarbon group optionally having
substituents or a heterocyclic group optionally having substituents, or a
salt thereafo3/ip24sThe conpound of the above-nentioned [ 1] ,PCWPORITMZ i S a

5 dival ent hydrocarbon_ring group optionally having% substituents or a
di val ent hetler ocydFi & GYeLRCepPPBnaFPYP PRl ORP StbAaHIEhtIPsEIFupReS

opt Tonal |y havi ng SuBslCERERPE 153 T) el Catkbunt ' TR ‘Shava ReRLs

optionally having Su tuen Z0 compou ve- ment 1 oned
[1], which ios ar gprnesentedoby the forrmula (11): )-S\</Ne\ N R X N H3C
OCH2CF3 ~ (T T) D, ffx2 D2 Y wherein each synbol in the formula is as
defined i n tiRd Fbeveompsupgnefohld §RPVejmRnTHEnDnipoundhEredy Zof St Re

above-nentigned . [ 1 o.l4 wherein X1 and X2. Xxygen atom [ 6]
The corrpf)ungﬁé’lalt[eﬁ% Gﬁgg%@l:?rﬁlﬁ??oﬁ%%g[% ?H%ﬁ%oﬁg%ﬁﬁgﬁ%%goare each a bond
or an oxygeruds@Mruex¢8Pbrf ar aiigne it ey argrRachhpribaadlyl 7] The

conpound of the above-nentioned [1], wherein Wis a divalent chain
hydr ocar bon hgwdmyg epbist¢igbkepthavi ng substituents. [8] The conpound of the

above_nentl%%?dié]bo%%%&%bno¥vkﬁea2b03§L£g£W1§§§igﬁﬂ%pWﬂ%rein ring B
is a benzene ring optionally having substituents.

10 [4] The compound of the above-mentioned [1], which is

represented by the formula (II):

N HsC  OCH,CF,

------

b, (11)

wherein each symbol in the formula is as defined in the above-
15 mentioned [1].

[5] The compound of any of the above-mentioned [1] to [4],

wherein X; and X, are each an oxygen atom.

[6] The compound of the above-mentioned [1], wherein D; and D;

are each a bond or an oxygen atom, except for when D; and D;
20 are each a bond.

[7]1 The compound of the above-mentioned [1], wherein W is a

divalent chain hydrocarbon group optionally having

substituents.

[8] The compound of the above-mentioned [1], wherein W is an

25 ethylene group.



WO 03/105845 PCT/JP03/ 07546 [9] The conmpound of the above-nentioned [1],
wherein Ris a C1_6 hydrocarbon group optionally having substituents. [10]
The conpowadh3absssbe above-nentioned [1], wherein Y is a @CT@Paydrsecar bon
group optionally having substituents or a 5 saturated heterocyclic group
optional | y hali¥he stampaunsemis thewpbonecoanainsedadlii ngheonsn iR uts iy Gtom
1 to 4 heteroaton(.s) selected f.romoxygen.atom_nitrogen atom and sulfur
atom [11] TH r%%ﬁr’%%)%fhcg%?ug f?é’taﬁ%\?&iﬁéﬂ?i%ﬂgdSF]TFIC“‘%\H%PE?n X, and X2 1o
are each anpoxyge a@Pod ad 2 abeveaghnaibaad ‘Pi%?“wl?éi/egﬁ[‘ y &y
except for when D1 and D2 are both a bond, Wis an ethylene group, Ris a
Cl_6 al kyl @reoupdmwbrbadrs gro@h ©pthpdrbddar bemiggospbept twematd yohavi ng

substituents or t urat ed oxygen-contai ni ng_heterocyclic group
opti onal I°y S;L%t‘ﬁé‘\%ﬁfg SR ,gr\ﬁ’l'?Pcﬁpﬁé9ngﬂ1il¥h]é?V%’69]t%??ﬁtla@lerri%-

constituti 4 : : e om o n atom
Ftuti ngh 8lPMonkd s @g%%%%%glggkgg%ngt%@,% ¥y 0g

nitrogen atom and sul fur atom e above-nenti oned
[ 1], whi ch hsteroammmptund eled caeide d rtbmobk26eR- afomt hyl tfodel Rton2-ard [
[3-methyl-4- (2, 2, 2-trifluoroethoxy) -2-

pyri dyl | met#ATE0IFERA | - 1H benzi mi dazol -1- yl] carbonyl] anino] ethyl

acetate, et -2~ hyl - 44 , rif et.ho -
2-pyridyl] neh%/ &ﬁ%ﬁ%fﬁ@ﬁ%gﬁz@ |[ %lbggtzéo%-‘Ie Pélééeél ﬁ:i\f b"(q)lj}%lj%%m)ﬁo?}égihiﬁ
carbonat®, Zre [¢@mithydn [odyddd) atdm,[ D} 4d Bt Ayle- 4ach2a, bdnd or an oxygen
2-trifluoroethoxy) -2- pyridyl]nmethyl]sulfinyl]-1H benzim dazol-1- yl]
carbonyl] aA¥b]SEERA fat Mated Popyr@nl4 aye éé?ltboﬁab@,nd, W is an

2- [ met hyl - - e | -4-(2,2,2-trifluyuoroethoxy)-2.3 ridyl] nethyl

cul Tinyl ] - b Gt e R R CRERESY Lo B T4 et opyr an. 4 y1
carbonat e, hydtydarbdieiryid [optilbh3 1Mt AxkiAg( 2uBsRi thbhty0s06f hoxy) - 2-

pyridyl]nmethyl]sul finyl]-1H benzi m dazol -1
saturated oxygen—-containing heterocyclic group optionally

15 having substituents, which may further contain, as ring-
constituting atom, 1 to 3 heterocatom(s) selected from oxygen
atom, nitrogen atom and sulfur atom.

[12] The compound of the above—menticned [1], which is a
compound selected from

20 2—[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl acetate,
ethyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)—
2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-

25 yl]lcarbonyl]amino]ethyl carbonate,
2—[methyl [[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2—
pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyllaminolethyl tetrahydropyran—-4-yl carbonate,
2—[methyl[[2-[[[3—-methyl-4-(2,2,2-trifluorocethoxy)-2-

30 pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl tetrahydropyran—-4-yl carbonate,
ethyl 2-[methyl[[2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-—

6



6 WD 03/105845 PCT/JP03/ 07546 yl]carbonyl]am no]ethyl carbonate, ethyl
2-[[[ 5- met hoxy- 2-[[ (4- net hoxy- 3, 5-di net hyl - 2-

pyri dyl ) matdwnslipssdsf i nyl ] - 3H i m dazo[ 4, 5- b] pyridin-3- yl] PCT/JP03/07546
car bonyl ] (net hyl )am no] et hyl carbonate, 5

2-[ [ [ 5- met lvdXya2bpnid-] metihot gtBy b- dankedhyte 2-

dyl ) met h | finyl]-3Himdazo[4,5-b d
car 'bo%y?f?@ett%f)‘%arﬁrﬁﬁr@@ﬁppxgcg?if@—rzet%ﬁ%%ismd:[nzetr][ylrzrs rethyl -4- (2

2 | 20 ocashaeky msalf@x{,m%amgmagmfarmlgyglh&ltz@@z'mdazol-l o

yI ] car bony! acetate
2-[[[5- nEthﬂﬂfﬁ&bbb@4]ﬁ&bhhyyi3m5nd]éﬁmﬁy|eékbonate,

pyri dyl) et hy kHsul finyl]-1H benzi m dazol - |
car bonyl 7 (#etl w5ralmtﬁ@]x§rﬁy|[[éérlﬂehla%y %t%y‘ilmethyl 2-

p2)y£ |[ E:h(/lsg netq}’yg]lag)ﬁfn% I[y]ﬂfg?% ?X}n ?dlgi J‘?M]ﬂ car%g)rﬁﬁ]]d(l thyI ) am no] et hyl

carbonat e, yqt]facxélrbanb[l[] 2nelchd1( 8miRb NOXNPI oPOXYI £S; Met hyl -
pyridyl]methyl]sulfinyl]-1H benzim dazol-I- yl]carbonyl] (rret hyl ) am no] et hyl

car bonat e, 2a*r{dlezt@ly2 [[RrE-[(drmetby dnet hdxy) 2 2C T ¥ BiorqR oo xy-2-
G | chr pGHATEY TP Rhr ] SR REr o1 - 1T Rt Pé'p]r coented by the
formul a 6Vy1] NreolyN]aMihg)etRy N XeeWtdl (V) ffx2
ethyl 2—[[[5—-methoxy-2-[[ (4-methoxy-3,5-dimethyl-2~
pyridyl)methyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl] (methyl)aminojethyl carbonate,
ethyl 2-[[[(S)-5-methoxy-2-[[ (4-methoxy-3,5-dimethyl-2-
15 pyridyl)methyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl] (methyl)amino]ethyl carbonate,
ethyl 2-[[[2-[[[4- (3—-methoxypropoxy)—-3-methyl-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl] (methyl)amino]ethyl carbonate, and
20 2—-[[[5-(difluoromethoxy)—~2—[[(3,4-dimethoxy-2-
pyridyl)methyl]sulfinyl]-1H-benzimidazol-1~
yvl]lcarbonyl] (methyl)aminc]ethyl ethyl carbonate
or a salt thereof.

[13] A compound represented by the formula (V):

......

I
Dy V)

25



25 Y 7 WO 03/105845 PCT/JP03/07546 wherein ring Ais a pyridine ring
optionally having substituents, ring Bis a benzene ring optionally having
subst i t uewoso3ans&as nonocyclic aromati c heterocycl e opti onadiyIpaavismg 5
substituents, Xl and X2 are each an oxygen atomor a sulfur atom Wis a
di val ent ch@hﬁrﬁy@rocarbon gr oup optlonally having substituents or a

di val ent group represented. the 10 ereln and W2
are each a 18}’5%|1§n}s chaf ¥ C%S"%Wa? “Qﬁ&é(p 8?’15%8% 1[‘it‘r"?‘ Sdi val ent
hydrocar bong{h&ds 9f HUP Mz&f@lﬂﬁh&%\ﬁt%nai ?sm,l_{ﬁat Sub8tdty&h€0tor a
heterocyclic group optionally having substifuents, "an oxygen atom SO
wherein nis 0, 1 mndqy@klomﬁmmemem&no@yaléoopydongémyahman@
hydrocarbon group o onaII haV| substituents, a heterocyclic group
opti onal I’y haV|ng a Iomer al kanoyl group, a | ower
alkoxycarbqu p, an aralkyloxycarbonyl group, a thiocarbanoyl group,
a |lower alk sulflnyl group, a 25 lower al kyl sul fonyl group, a sulfanoyl

group, a nono- Iowmreeééqhsaﬂfdxygﬂn @m@mppraadbuﬂﬁmeratamkylsulfanDyI
group, an arylsulfannyl group, an ¥B$ulf|n group, an arylsulfonyl

group, an Yryl carbddl iﬁ%ﬁﬁ??mchﬁ%?a SFOFRL PBuEréBPlEHEFPQa%bYHa%Y¥EH
substituents, and #%%ﬁ%ma_QX%g%HV%H%gﬁ g§gﬂphy8P%E§éBondg$gd%%3are

each a dival ent chaln Por group, ocar
opti onaldoy havi ng s¢&mﬁlauents

—W—Z—W,—

wherein W; and W, are each a divalent chain

15 hydrocarbon group or a bond, Z is a divalent
hydrocarbon ring group optionally having
substituents, a divalent heterocyclic group
optionally having substituents, an oxygen atom, SO,
wherein n is 0, 1 or 2, or >N-E wherein E is a

20 hydrogen atom, a hydrocarbon group optionally having
substituents, a heterocyclic group optionally having
substituents, a lower alkanoyl group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl group, a
thiocarbamoyl group, a lower alkylsulfinyl group, a

25 lower alkylsulfonyl group, a sulfamoyl group, a
mono-lower alkylsulfamoyl group, a di-lower
alkylsulfamoyl group, an arylsulfamoyl group, an
arylsulfinyl group, an arylsulfonyl group, an
arylcarbonyl group or a carbamoyl group optionally

30 having substituents, and when Z ié an oxygen atom,
SO, or >N-E, W; and W, are each a divalent chain
hydrocarbon group,

R is a hydrocarbon group optionally having substituents

8



8 WO 03/105845 PCT/JP03/07546 or a heterocyclic group optionally having
substituents, R and Wnmay be bonded to each other, Dl and D2 5 are each a
bond, an woyganssasom a sul fur atomor >NRL wherein Rl i c/irgsiosgen at om
or a hydrocarbon group, optional lé’ havi ng substituents, except for when D1
and D2 are each grbﬁnﬁ?tﬁﬁaq?c%% TFHR RRF IR Yo BFVaPEi SHRPILY THED g
substituents_ L0gzor a heterocyclic group optionally having substituents,

or a salt thereof. [14] A production nmethod of a conpound of the
above-nentioned fi}, behbehdednps i s&sh (djheondensi ng a conpound represent ed
by the formula (I11): 15 0 ~SN N\A M(IIl} whereinring Ais a
pyri di ne r Png@®ptYonal | y having substituents, ring Bis a benzene ring

optional%y havi ng bstituen r I\ﬁQ ocyel i ¢ arqmati gihet erocygl e
optionalTy havi nga?gu%é_{:%lt%e%?%gén%’ |%§g§ph3c/%?r dgen éltom a %et gql: catton or
a quaternary amMmpAkdELHOR, ¥ A ISaldoddiezeoh, owi hhhadeospopod gephigsent ed
by the formula 25 (1V) : X2 1 RX, Il Y-D2-CD-1lt/-NC X (1V)
optionally having substituents, except for when D; and
D, are each a bond, and
Y is a hydrocarbon group optionally having substituents
10 or a heterocyclic group optionally having substituents,
or a salt thereof.
[14] A production method of a compound of the above-mentioned
[1], which comprises
(1) condensing a compound represented by the formula (III):

15

GLY4 p-
D
! \/
(I11)
wherein
ring A is a pyridine ring optionally having substituents,
ring B is a benzene ring optionally having substituents or a
20 monocyclic aromatic heterocycle optionally having
substituents and
M is a hydrogen atom, a metal cation or a quaternary
ammonium ion, or
a salt thereof, with a compound represented by the formula
25 (IV):
X5 ~ R X4

I ol
Y_DQ—C"D-;—W-N—C—X (IV)

wherein



wherein 9 WD 03/105845 PCT/JP03/07546 X is a |leaving group, X1 and X2 are
each an oxygen atomor a sulfur atom Wis a dival ent chain hydrocarbon
group optwanalloss4bavi ng 5 substituents, or a dival ent gr ®qy/IPb3/otses
formula: W.--Z W2 wherein W and W2 are each a divalent chain 10

hydr ocar b&n groupSoR 4SBBHAI F¥?%a di val ent hydrocarbon ring group
optionaII% ng& substituents, a divalent heterocyclic group optionally
havi ng su 515106 s, an oxygen atom SO wherein nis 0, 1 or 2, or >NE
wherein E is a 15rBydaegeanadoyyen dyah aeardomlgnougtopti onal | y havi ng

substituents, a heterocyclic group optionally havin S bstiégenhsv.% | ower
al kanoy! §roup, aSIéméivaéﬁkéx9%%%%dﬁ%@r%ﬁ%ﬁﬁénaﬂf A RHERGEar bRy gr oup,

a thiocarbanoyl 0 a_lowe i.ny, W @ LERnes .
al kyl suf f onyl grSg%?%§t§8P¥§hnéf%éﬁﬁﬁ%d%#@ﬁ%ﬁgﬁfomer al Kyl sul fanoyl group
a di-lower alkylsul fanmoyl group, an arylsul fanoyl group, an arylsulfinyl

group, an arylsulfonyl group, an arylcarbonyl group or a carbanoyl group
optionally 25 havTﬁgeﬁﬂbéﬁTTﬂ%aTET and when Z is an oxygen atom SOn or
>N-E, W and W2 are each a divalent chain hydrocarbon group, Ris a

hydr ocar bon group optionally having substituents or a heterocyclic group

optional |y having sybgtituet Sand 3@ BrandaVhmaydheabendedham each ot her,
D1 and D2 are each a bond, an oxygen atom a sulfur atom or >NR1l
10 hydrocarbon group or a bond, Z is a divalent
hydrocarbon ring group optionally having
substituents, a divalent heterocyclic group
optionally having substituents, an oxygen atom, SOp
wherein n is 0, 1 or 2, or >N-E wherein E is a
15 hydrogen atom, a hydrocarbon group optionally having
substituents, a heterocyclic group optionally having
substituents, a lower alkanoyl group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl group, a
thiocarbamoyl group, a lower alkylsulfinyl group, a
20 lower alkylsulfonyl group, a sulfamoyl group, a
mono~lower alkylsulfamoyl group, a di-lower
alkylsulfamoyl group, an arylsulfamoyl group, an
arylsulfinyl group, an arylsulfonyl group, an
arylcarbonyl group or a carbamoyl group optionally
25 having substituents, and when Z 1is an oxygen atom,
80, or >N-E, W, and Wy are each a divalent chain
hydrocarbon group,
R is a hydrocarbon group optionally having substituents
or a heterocyclic group optionally having substituents,
30 Rand W
may be bonded to each other,
D, and Dy

are each a bond, an oxygen atom, a sulfur atom, or >NR;

10



10 WO 03/105845 PCT/JP03/ 07546 wherein Rl is a hydrogen atomor a
hydr ocarbon group optionally having substituents, except for when Dl and
D2 are ecawo @/lbossad, and Y is a hydrocarbon group opti onal IRCThERO3/0T546

substituents 5 or_a heterocycli égou opti onal | Ea ing substituents, or
a salt thereof, oWh?ﬁ?lguB}éﬁithl X Gﬁﬂmr8ﬁrés Mgﬁa B§b?%¢g¥%ﬁ$ula
(V): aNN--S N N %Fgoﬁé%%%%hn& é’uk%)é@ittfér?@s Dy cbptZ G Ghen peaghy

synbol in the for efi ned above, or a salt thereof, to an

oxi di zati on reactbprard EdchA splampcenid cal conposition conprising a
conpound of the above-nentioned [1]. [16] The pharmaceutical c¢onposition
of the above- nent i8n@dhydsofaspon i P j PEPfemt MRot Noh SURESAIERPSs or

treatment of pepgic_u Lti ept.i.c it : L

gast roesbphagear PErPubearsadt il dloub i SO Bl BUERARIBES
NUD, gastrice eaps®t, tHasésf¢ SALT | ynphoma, Zollinger-Ellison syndroneg,
aci d indigestion or upper 20 gastrointestinal henorrhage. [17] A commerci al
package corfBii sthjeatphar aneenpeead reRrmtRltsbiPYofthehd oapdv-e- fhti oned
[16] and witten matter associated therewith, the witten matter stating
that the pharmaceutical conposition can or should be used for the 25

prophyl axis or trgatnment of peptic ulcer, gastritis, peptic 11
Ly
S
)=,
W

-
D4 V)
X

"“ R ~
h
1

=

Do

\

10 wherein each symbol in the formula is as defined above, or a
salt thereof, to an oxidization reaction.
[15] A pharmaceutical composition comprising a compound of the
above-mentioned [1].
[16] The pharmaceutical composition of the above-mentioned

15 [15], which is an agent for the prophylaxis or treatment of
peptic ulcer, gastritis, peptic esophagitis, symptomatic
gastroesophageal reflux disease (symptomatic GERD) free of
esophagitis, NUD, gastric cancer, gastric MALT lymphoma,
Zollinger—-Ellison syndrome, acid indigestion or upper

20 dastrointestinal hemorrhage.
[17] A commerclal package comprising a pharmaceutical
composition of the above-mentioned [16] and written matter
associated therewith, the written matter stating that the
pharmaceutical composition can or should be used for the

25 prophylaxis or treatment of peptic ulcer, gastritis, peptic

11



WO 03/105845 PCT/JP03/ 07546 esophagitis, synptomatic gastroesophageal
reflux disease (synptomatic CGERD) free of esophagitis, NUD, gastric
cancer, Vast3rioss48MALT | ynphoma, Zollinger-Ellison syndron®CTamposiors4e
|nd|gest|on or upper gastrointestinal henorrhage. 5 [18] The pharnmaceuti cal
conp05|t|one%ﬂphaﬁﬂtﬁﬁnuﬁynpﬂqmﬁﬁmﬂ Jersfroewbipbhgirs lancddent diseashe

er adi cation, of | i cobac A conmmercj al ac age rising a
pharnaceutl&%wnkg tééﬁp) Eﬁ%cﬁ%%FQLHEHF%6ﬁedNF?8] g?l??% Fhatter
SO associ at g ¢ hes %ﬂf"l M ttz.%mr_{%b%%r—ﬂ&%bﬂgsyﬁako&lge phagmaceut i cal
conmposi tion can or shoul'd be used for the eradication of Helicobacter

pyl ori . [204ndﬁg&ﬂtﬁnhfqr dpree proggEhdodxite sainbilehtmentrhagiepepti ¢ ul cer,

gastrltls tic esqphagitis,, synptonatic gastroesophageal 15 ref | ux
di sease (>sy rEﬁ?<PQ§§%$C§W?&FQ% CEBRRAGOPs T NERe aBS%FrW%“E%@R%ﬁ

gastric MALT, %’m Z%'alﬂ néf'f'o'xs%e 2y0de ae; oAchd Logk 98514 AL, Of

upper gastr0|n enor rhage, h conprises adm ni stering an
effective gopleti. of a conpound of the above mentioned [1] to an animal. 20
[21] A nethod for eradicating Helicobacter pylori froman animal infected
with Hel i cobbtl & RARTCLIhiRITkSSIfpcos®s is4agi ai Bharrageahiedt ecti ve

amunt of SGARRUIL 014 e Aevse IRoLoned [13h)¢ 8080, 01T p[22], Use of

a conpound o ove-enti one produc I'on

prophyl ant i £s $cidesBpidddriagentthef wpeptes mbkeek, sgasingttBat pepdic
esophagltls synptomatic gastroesophageal reflux disease (synptomatic
GERD) free RifarmaepiHafial ssomugsitgest ceg eansbpulgaberneeWnEdr | Hiaphom,

Zolllnger-Elll ndro - K le es bon or upper 30 gastrointestinal
hemor r hage. %éh el%fzgg%&%%’gﬁﬁzﬁ¥gpﬁ dbove- nentioned [1] for the
production piopm agedhod Ofo£r BHE Cﬁ%bﬁ&ﬂyi‘&ii§0@§0&§éa’ﬁﬁ/ér% lof dedicTNELcer,
phar maceutical conposition of the above-nentioned

gastritis, peptic esophagitis, symptomatic gastroesophageal

15 reflux disease (symptomatic GERD) free of esophagitis, NUD,
gastric cancer, gastric MALT lymphoma, Zollinger-Ellison
syndrome, acid indigestion or upper gastrointestinal
hemorrhage, which comprises administering an effective amount
of a compound of the above-mentioned [l] to an animal.

20 [21] A method for eradicating Helicobacter pylori from an
animal infected with Helicobacter pylori, which comprises
administering an effective amount of a compound of the above—
mentioned [1l] to an animal.

[22] Use of a compound of the above-mentioned [1] for the

25 production of a prophylactic or therapeutic agent of peptic
ulcer, gastritis, peptic esophagitis, symptomatic
gastroesophageal reflux disease (symptomatic GERD) free of
esophagitis, NUD, gastric cancer, gastric MALT lymphoma,
Zollinger—-Ellison syndrome, acid indigestion or upper

30 gastrointestinal hemorrhage.

[23] Use of a compound of the above-mentioned [1l] for the
production of an agent for eradicating Helicobacter pylori.

[24] The pharmaceutical composition of the above-mentioned

12



12 WD 03/105845 PCT/JP03/07546 [15], further conprising at |east one
anti bacterial agent in conbination with the conpound of the
above- mrenwicorsadsgf4i], wherein active conponents are fornulrtmerPoabtseget her

ina fixed formulation, or formulated i ndependently for concurrent 5
adni ni st r atl-8h - oFUABRPHI SPFRFI DAt St ERRTET EPQ | terigilngpenSubfect .

adri n -OFUBHPRI SO . TSPt SingPen Subfe
navi ng SubSeIPAERTEPD Fheh Ul BT S, PYTHRRCERNE 3R onal 1)

having iowhdkstiht HeBlige ceppeseitectaty FdMgilAtepl iadralgeyhbasih hofdxed
substituents at substitutable positions thereof. As the substituent, for
exanmpl e, afhamsderiapenrtefgrmulaien i depaifladyiine T GONFELTEBEi ne etc.),

a hydrocarban.gro tionally having substituents (e.g... alkyl group

navi ng 101 60 25 B PEEL TR i RS BT A s e B S e br opy!
group etc. siaBdet BbHEke), an ami no group optionally having substituents
(e.g., amno; am no group nmono- or di-substituted by alkyl group having 1
to 6 carbon atongEn Shehprassert hitesnhion, diims By dasilgnateshyl dpvhédine

di et hyl am no_group.etc d the 20 1ike an, am de group (e.g., C1_3

acyl ami no §F8§p°§g&ﬁnﬁélyﬁﬁ?ﬁbﬂgd%gb%ﬁiﬁgﬁﬁ eetc., and the like), a |ower
al koxy group opgh@ngltyahayi pon§ubstiddendsrilB @ ridKQprighauRyhaxyidgl
to 6 carbon atonms such as methoxy, ethoxy, 2,2,2-trifl uoroethoxy,

3- et hoxyprsopexy tgentp” andprbsehidd)by ardropney caltkydreridgi ey 25tgréup (e. g.,

Cl1- 3 al kyl enedi ox roup such as nethyl enedi oxy, t hyl enedj oxy, etc., and
the 1ike) éH@SFHEXPgEE g&ns RSThBRt e PO §Eﬁ§%$¥hen%? tch is the

substltuent ki fentPY Ebd! 020b 1Y, OPIALNMY Ny %.@qtestﬂlhug%%',
present ed by o ring A can have, for exanple, a hal’ogen atom (e.g.
fluorine, chllertine, bromine, iodime etc.)), = Hymercaaddoyl ggoopp (e.g.,
al kyl grou%p@ggkggli Lgv?ngaggggtféﬂggtguﬁ?¢ii gﬁhg%!br%hgyhéving 1 to
15 6 carbon atoms such as methyl group, ethyl group, n-propyl
group etc., and the like), an amino group optionally having
substituents (e.g., amino; amino group mono- or di-substituted
by alkyl group having 1 to 6 carbon atoms, such as methylamino,
dimethylamino, ethylamino, diethylamino group etc., and the
20 like), an amide group (e.g., Ci;-3 acylamino group such as
formamide, acetamide etc., and the like), a lower alkoxy group
optionally having substituents (e.g., alkoxy group having 1 to
6 carbon atoms such as methoxy, ethoxy, 2,2,2-trifluorocethoxy,
3—-methoxypropoxy group and the like), a lower alkylenedioxy
25 group (e.g., Ci-3 alkylenedioxy group such as methylenedioxy,
ethylenedioxy etc., and the like) and the like can be
mentioned.
As the substituent, which is the substituent of the
"pyridine ring optionally having substituents” represented by
30 ring A can have, for example, a halogen atom (e.g., fluorine,
chlorine, bromine, iodine etc.), a lower alkyl group (e.g.,

alkyl group having 1 to 6 carbon atoms such as methyl, ethyl,
propyl group and the like), a lower alkenyl group (e.g.,

13



propyl group and the like), a |ower alkenyl grou e.g., 13 WO 03/105845
PCT/ JP03/ 07546 al kenyl group having 2 to 6 car bgn(atgm; such as vinyl,
allyl  grewosanstsshe |ike), a |ower alkynyl group (e.g., a@dayIPes/0756 oup
having 2 to 6 carbon atons such as et hynyl, propar ¥]I roup _and t i ke),
a c¥cl oall k?lﬂkgrlﬁﬁlp?(f@llg. haviRy oal 1§16 & wsn% ghy %58"58?’30@3?%%5
such as cycl opro , ..cycl tyl, , 0 d the
like), a 95\%@?9 g%éo;%{/leg?%g%y(e% gl.?q'y% %ng§ érlo@%%%lgvp%ﬂi '?(Fc)l@%?gg?bon
atons suchgasupehhoxg ot Bexy @ifmyn atbiNesddke)s exhynylo pgrpepgyd cyano
group, a hydroxy group, a thiol group, a lo carboxyl group, a I% r

al kanoyl ggoopp(end. theoliye) , G- ol WL myele-@"ouﬁycéﬁéﬁ \é\(g acetyl,

propi onyl, butyryl grou angd the |ike r. al r . 9.,
f or myl ox¥; 9& Pécéaé{g%‘l 3c5Pp n@?%% ngal’%dunibsfj1 Asétjc aasg 'gce%dl o%,lgp?ggi f)ﬁylgoxy
group and fc%l'oblﬁ%y,l,acyemﬁﬁeﬁtypxy@@éb&m&yzgrmﬁ @rgl thel10kels a

al koxy-carbonyl group, Ssuch as nethoxycarbonyl, ethoxycarbonyl,
pr opoxycar homglr gléogyagdothe (i #e) ,abkosy g BAVETSbAy o §r 685°PB. g. |

Cr- Cl11 aral kyl oxy-carbonyl group, such as _benz car.honyl and the
like), an &SPMSyEYGH @& é‘.e,tg"ﬁi’yl SgretH %?H%ga%i ?C)c%yelill?{aephor?g%gg%g such as

phenyl, 20 t hyl p th i &kl ax rAURHoRpd. a aryl ox
group havi g tg>t'o 15%%%(%%83 6n§ ﬂé%%ﬁa%%a%ﬂenﬁ/y'l oxiit,rgL na%jhx'g hﬁgo;—z1 ?/oupyand
the |ike), @rbaxylcaroonyl aglowpr(alanoy0esCiup atsl g carfsgmyl /g U‘gé, such
as benzoyl, naphthoyl group and the Iike% . fNn ar |.car bon Iocx raup
(e.g., Cg %ﬂd};’dﬂﬂs ) ngdr S6H9Pox?u§]?oﬁf),a A 2P Ji,}fqb'xigm ﬁ’é: At Koyl Sxy
group an i . car i, O { Ng 4RSI nics—
(e.g., car loa<a{1rrl)y14h;e ?‘ar ezrh)%l Qg%%pa%ﬁg@g&%i%%%t {%"\l%.e’g by éli}dy%lg 1(f:]zﬁoup
having 1 t @6ataybonagbenglosycirasy medudn car bariylloxyi, merhplicaybaxvy|

group etc., and the like), 3o an_am no_group optionally havjn
subst i t uentgrque @nd d¥iend:ikedni AolgreLipa ‘ﬁ%YC%?b‘EWQJS 4R u{ee'%'by CaT &y I

group h%%ig%kkéflcarbonyl group, such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl group and the like), an aralkyloxycarbonyl
group (e.g., C;—Cu1 aralkyloxy-carbonyl group, such as
benzyloxycarbonyl group and the like), an aryl group (e.g.,
aryl group having 6 to 14 carbon atoms such as phenyl,

20 naphthyl group and the like), an aryloxy group (e.g., aryloxy
group having 6 to 14 carbon atoms such as phenyloxy,
naphthyloxy group and the like), an arylcarbonyl group (e.g.,
Ce~Ci14 aryl—carbonyl group, such as benzoyl, naphthoyl group and
the like), an arylcarbonyloxy group (e.d., CgCaia aryl-

25 carbonyloxy group, such as benzoyloxy, naphthoyloxy group and
the like), a carbamoyl group optionally having substituents
(e.g., carbamoyl; carbamoyl group mono-— Or di-substituted by
alkyl group having 1 to 6 carbon atoms, such as
methylcarbamoyl, dimethylcarbamoyl group etc., and the like),

30 an amino group optionally having substituents (e.g., amino;
amino group mono~ or di-substituted by alkyl group having 1 to
6 carbon atoms, such as methylamino, dimethylamino, ethylamino,

diethylamino group etc., and the like) and the like, can be

14



6 carbon atoms, such as nethyl am no, dinethylam no, ethylam no,

di ethylam no group etc., and the like) and the |ike, can be 14 WO 03/ 105845
PCT/ JPO3/ wbssAossaent i oned, wherein the nunber of substituedrarrasarsuahe
position of the substitution are not particularly Iinit%%% VWil e the
nunber of ebsipnadnt shangiRhEhpoRIEhoh F SWRHEEIGNTE0RTG tPRe POST G ne

ring optionally having. ubst]tue " esent I A are not
particularP% t an?%ﬁ?lguﬁﬁog %%%s@%?d%%?@inentﬂ'né’¥ét§§g preferably

substitute any ofjnihe 8he AumBsd &f pashdtDnserds tdrel mprd giosd tibnngf As the
"pyridine ring optionally having substituents" zo represented by ring A
3- net hyl - 4s(Rs2izutiphl abr bbehdRyFig¢ingyriny|opiqitallsl AFAVENY n t he present

invention, ring.B represents a "penzene .ri opt i onal [

subst i t uBnt’ S%Ftaﬁngéroﬁﬁ?F%seﬂgﬁ%cy%lf%n%e é%%%ﬁ%?gF%p*¥%%§%%§yhaving
substi t uentj§; v4i Ch 3531 SuBERILASRESs Whé i Bdnédr Aewad aidraby these, the
former is preferable. The benzene ring of the "benzene ring optionally

havi ng subsibistiidnts" angppEstheed-by4ri agd Boriegs Hahansl afo e PyBdGingent s
at substitutable positions thereof. As the 20 substituent, for exanple, a
hal ogen at&h"@.g., fluorine, <chlorine, bromne, iodine etc.), a

hydrocarbon g oURs QRLI ABRLE s HBVERAGSUBBLORAEN ad ity ssdldeilugiey having
1 to 6 carbon atons selected from nethyl group, ethyl group, n- propyl
group etg. revidddnecd kg) riag Api Aemgtbup—6pl2 phalt+iyr PEluendatdosistdt uent s
(e.g., amno;, am_no group nono- or di- substituted by alkyl group having 1
to 6 carbo®Yatishd, isuPredsraRehyl ani no, di met hyl ami no, et hyl ani no,

diethy!anino groyh %C T @Qﬁttﬁ vghgfgn,a£i§81§eréﬁfggéﬁf%Eh3“H€hi%ne
acyl am no group “Suc ag Fornanlge, acetamde etc., and the like), a | ower
30 al koxy arigip rfiiconalllyy hhavhggsabbstittennss ¢e. gn, “atdmxyic
monocyclic heterocycle optionally having substituents”, which
15 is condensed with an imidazole part. Of these, the former is
preferable.
The benzene ring of the “benzene ring optionally having
substituents” represented by ring B may have 1 to 4
substituents at substitutable positions thereof. As the
20 substituent, for example, a halogen atom (e.g., fluorine,
chlorine, bromine, iodine etc.), a hydrocarbon group
optionally having substituents (e.g., alkyl group having 1 to
6 carbon atoms selected from methyl group, ethyl group, n-
propyl group etc., and the like), an amino group optionally
25 having substituents (e.g., amino; amino group mono- or di-
substituted by alkyl group having 1 to 6 carbon atoms, such as
methylamino, dimethylamino, ethylamino, diethylamino group
etc., and the like), an amide group (e.g., Ci-3 acylamino group
such as formamide, acetamide etc., and the like), a lower
30 alkoxy group optionally having substituents (e.g., alkoxy
group having 1 to 6 carbon atoms, such as methoxy, ethoxy,
difluoromethoxy group etc., and the like), a lower

alkylenedioxy group (e.g., Ci-3 alkylenedioxy group such as

15



group having 1 to 6 carbon atons, such as nethoxy, ethoxy, difluoromethoxy
group etc., and the like), a |lower alkylenedi oxy group (e.g., Cl-3
al kyl enediwaxos/igssasip such as 15 WO 03/ 105845 PCT/ JP03/ 0754 Ccmeposryisenedi oxy,

ethylenedioxg eti., gnd the like), and the |ike can be nentioned. As the
subst i t uent PeTHY LRTPLIORE, stibtiqnRshiont ot . 'BBenilre Likay  ophilobad | y

havi ng SUbS&Ek898£§"?§em%&%&%ﬁéﬁi by 5 ring B can have, for exanple, a
e.g chl

hal ogen atom (e.g., uori ne, orine, bromne, iodine etc.), a |ower

al kyl group (e.g.As dh&ydulggoigudiay,] Rgikht Q <6 +&ar BaRsat eABLSUSE ASe Met hyl
et hyl , proQ%I group and the like), a |ower alkenyl group (e.g., alkenyl
group havi ngPeRERNS EHRH P Bt Uisl ISU diRvasov istpis t igleplt s§ o rgpoepeaned tine
like), alo Kk I ou e.q. | kyny roup havi 2 to_6 carbon

at ons suc;h }ggﬁ%ta%y%y ,h%%eo'pgf_régﬁ/leq{dér}pg&p gnhatlg’gelni R&EPD ggc%ro%]rlk?ﬁllb?oup
(e.g., cyclenl&yine grioegmiray) Ned3 o &L£ar ban 1%%5;;1.%!&?5! 8§o@CkQP§PPy' ’
cycl obutyl, fé;iopentyl, cycl ohexyl group and the like), a 15 | oweT al koxy

group (e.g.2 o3FORR dipy I ilngol & cagboar baemsatonk sscihealy hpt dchsyl, ,

et hoxy gro nd, t he |ike ni.t.ro. groyp, a cyano group, a hydroxy group,
a thiol grgﬁﬁap%; TP ‘id?ﬁh&}%f)Poﬁeﬂoﬂﬁﬁaﬁgyﬁnﬁgoﬁﬁo%ﬁ.Q?;gfornyl;
Cl-6  al kyl aTREBPIYLANOURISUED &% BCekkbonPa@BhONKLonDUL Y)Yy BT 04y 20 and
the like), a |lower al kanoyl oxy group (e.g., formyloxy; CIl-6 !

al kyl - catthomyduix yengt ot Isikeh ,as doseyl atyynpilopirony! 0xyggy oapky@d t he
like), a | ower alkoxycarbonyl group (e.g., Cl_6 al koxy- carbonyl group,
such as net%’f)?(%aﬁ%voﬁlﬂﬁ K éi%c@q?@&lbﬁ&ny?‘f@mﬁréﬁﬁkyéarﬁ Y br cePradhe

l'ike), an agably!l oy 2 . - 17 _aral kyl oxy-.car.bonyl
group, sucﬁﬁaghybenzgﬁgggg%%ﬁdny Q%@%ﬁﬁﬁgxg PﬁéﬁPiE%)é'ang%?§?%{§¥ﬁua (e.qg.,
aryl group drawmimdhar iy B4 twaheardbanstsnshsashpaeny|clopaepyhy! group and

the like), an aryloxy group (e.g., aryloxy roup having 6 to 14 carbon
at oms such %¥p*ﬂ§§ﬁMknqﬁyclopentyl, cyclohexy? group and the like), a

15 lower alkoxy group (e.g., alkoxy group having 1 to 6 carbon
atoms such as methoxy, ethoxy group and the like), a nitro
group, a cyano group, a hydroxy group, a thiol group, a
carboxyl group, a lower alkanoyl group (e.g., formyl; Ci
alkyl-carbonyl group, such as acetyl, propionyl, butyryl group

20 and the like), a lower alkanoyloxy group (e.g., formyloxy; Cig
alkyl-carbonyloxy group, such as acetyloxy, propionyloxy group
and the like), a lower alkoxycarbonyl group (e.g., Ci-g alkoxy-
carbonyl group, such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl group and the like), an aralkyloxycarbonyl

25 group (e.g., Cy17 aralkyloxy-carbonyl group, such as
benzyloxycarbonyl group and the like), an aryl group (e.g.,
aryl group having 6 to 14 carbon atoms such as phenyl,
naphthyl group and the like), an aryloxy group (e.g., aryloxy
group having 6 to 14 carbon atoms such as phenyloxy,

30 naphthyloxy group and the like), an arylcarbonyl group (e.g.,
Ce-14 aryl-carbonyl group, such as benzoyl, naphthoyl group and
the like), an arylcarbonyloxy group (e.g., Cg14 aryl-

carbonyloxy group, such as benzoyloxy, naphthoyloxy group and

16



30 napht hyl oxy group and the like), an aryl carbonyl group (e.g., C6-14
aryl - carbonyl group, such as benzoyl, naphthoyl group and the like), an
aryl car bowd xgsggsoup (e.g., C6-14 aryl- carbonyl oxy grouPCTaIPOs0HE36
benzoyl oxy, napht hoyl oxy group and 16 WO 03/ 105845 PCT/JP03/ 07546 the
like), a caFbanbyfelyr GuFHRFGY OF KRy PRG1enBsLYt hawisy sebgtiteeanoyl ;

Crbeion (2, s 4 S g AL, BEOU A2

carbon atons such as net car banoyl ~ group , “and
the |ike), ankai goows oy bngpt |-omas | yatieah NG-shd Séhdihiend Smé€nl caBFEm;L ,
am no group nono- or di-substituted by alkyl group having 1 to 6 carbon
atons suchdHee R ISALhANRY L @LeEchPitani-nendethyl dikad, @R eaMiBArGFRIP gr oup

etc., and t ' he |j n ntioned. .wherein the nunber of
substi t ugntélg%in%e%li glgasvitltq“lgor?uo%ttg%élep’%n?ﬁbgf rt O EBR7 ar B ROt IR iM%y | y
limted. Asothgi-dheswenatddeyopilkgnaghhubarnkigngudstbt geddsoon rLpesent ed
by ring B, a benzene ring is preferable. As the "aromatic nonocyclic

het er ocycl eSugf ananetdywmatine , Wenedhyileninet epbbysimingt | dhethyldiwitiong
substituents” 15 represen by .ring B, for exanple, a 5- or. 6-nenbered
aromatic nd%%%@%l?% h@f%¥%§%§1él§ﬁéha£? Fgﬁaﬁfﬁ?hF%Bh%ﬁéTenYﬁﬁqéﬁzn

oxazol e, i spxazole tHdiEME IS Qlubis2a@bentsMhHazehe, po BV B3R! &F the

1, 2, 3-oxadi azol e, 1, 2, 4-oxadi azol e, 1, 3, 4-oxadi azol e,” furazan,

1, 2, 3- t hicadéaot Biutliq Anchiradi @aottéculadly 20miheddi azole, 1,2,3-triazole,

el LelTal g B s BULISEIS DI R e, |
oL ochrh L ypRaseI o Do) . B phoBHth ot ppLarepaRLLEY 211
substituents si mAsrtie tshoaetfiar mohbeythénzbaterbagebpt i @hatiey Yeaonigtic
substituents" represented by ring B. The_position where the "aromatic
monocycl i ¢ m@ggﬁxﬁ%&ﬂegeterocycle optionally having substituents”

15 represented by ring B, for example, a 5- or 6-membered
aromatic monocyclic heterocycle such as furan, thiophene,
pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole,
pyrazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole,
furazan, 1,2,3-thiadiazole, 1,2,4-thiadiazole, 1,3,4-

20 thiadiazole, 1,2,3-triazole, 1,2,4-triazole, tetraxole,
pyridine, pyridazine, pyrimidine, pyrazine, triazine etc., and
the like can be mentioned. As the “aromatic monocyclic
heterocycle” represented by ring B, a pyridine ring is
particularly preferable. It may have, at substitutable

25 positions thereof, 1 to 4 substituents similar to those for
the “benzene ring optionally having substituents” represented
by ring B.

The position where the “aromatic monocyclic heterocycle”
of the “aromatic monocyclic heterocycle optionally having

30 substituents” is condensed with the imidazole part is not
particularly limited.

In the present invention, X; and X; represent an oxygen

atom and a sulfur atom, respectively. Both X; and X; preferably
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of the "aromatic nonocyclic heterocycle optionally having 30 substituents”
is condensed with the i mdazole part is not particularly limted. In the
present i woenstiossas X1 and X2 represent an oxygen at om andca/Bos/bisme at om
respectively. Both X1 and X2 preferably 17 WO 03/105845 PCT/ JP03/ 07546
represent #FTRPBAFET &0RXYPSFTt REOPresent invention, Wrepresents a

"di val ent chain car r L1 onal. | i st b ", .ar the
formula: 5 W-Z %r gir%%{%an%%\gB%?}e}'g‘gc egﬁé@d%?sg%t %%ﬁ%trﬁyé:rh%clgr bon
group” or mydithrband gidup aptiivabely BaOURgSHEhs BStwenth valantthe
hydrocarbon ring group optionally having substituents", a "divalent

het er ocycl iﬁ?@ﬁlg@p optionally having substituents”, io an oxygen atom SO ,
wherein n is O,,1 0o 2 @r >N-E wherein Eis a hydrogen atom a hydrocarbon
group optional I'yThaVing  2substituents, a heterocyclic group optionally

having subgidAlients, and! RyIraldenoy “ghQdlent LB¥WEH BLEBXY¥SAEHONYFoup”
group, an aral kyl oxycarbonyl group, a thiocarbanoyl group, a 15 | ower

al kyl sul fi mg aghows, andoker sabkgivalenhylgmpuupuch asulef Adbyklgndup, a
mono- | ower .al kyl sul famoyl group, a di-lower _ al kyl sulfanmoyl group, an

Tyl Ul T amg Rt ey ESURPI AP ELoGR b0, DAk g TSR DR G BU, an

aryl car bonW g 0/-0Wht et roRhRATRY brgﬁBUB%‘EPBhQi‘Pﬂ/ | Yo PRV NG SUDSEHIdHEn S,
when Z is an 20 oxygen atom SO “or >NNE, WL and W2 are each a "divalent
chai n hydracastygrengradepl,. SPartvhendm lry,13V0 ,s Jproef & alyl pNaE' dheaként E thain

hydr ocar bon group optionally havi ng substituents”. As the "dival ent chain
hydr ocar borf gRSHPISEF a8, egfyEFeRRTRAR| AT PR r SRt Pf g AY It i onal | y

el 25 MLEls, neResgaco ey Wang ceighent sV ocarben
met hyl ene, =tdptienents,i aetloykenal®baoy]l §r&2ph a lower alkoxycarbonyl

group, an aralkyloxycarbonyl group, a thiocarbamoyl group, a

15 lower alkylsulfinjl group, a lower alkylsulfonyl group, a
sulfamoyl group, a mono—-lower alkylsulfamoyl group, a di-lower
alkylsulfamoyl group, an arylsulfamoyl group, an arylsulfinyl
group, an arylsulfonyl group, an arylcarbonyl group, or a
carbamoyl group optionally having substituents, when Z is an

20 oxygen atom, SO, or >N-E, W; and W, are each a “divalent chain
hydrocarbon group”. Particularly, W is preferably a “divalent
chain hydrocarbon group optionally having substituents”.

As the “divalent chain hydrocarbon group” of the

“divalent chain hydrocarbon group optionally having

25 substituents” represented by W and “divalent chain hydrocarbon
group” represented by W; and W,, for example, a C;¢ alkylene
group (e.g., methylene, ethylene, trimethylene etc.), a Cip
alkenylene group (e.g., ethenylene etc.), a Cys alkynylene
group (e.g., ethynylene etc.) and the like can be mentioned.

30 The divalent chain hydrocarbon group for W may have 1 to 6
substituents similar to those for the “benzene ring optiocnally
having substituents” represented by ring B at substitutable

positions thereof.
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al kenyl ene group (e.g., ethenylene etc.), a C2_6 al kynylene group (e.g.,
et hynyl ene etc.) and the |ike can be nentioned. 30 The dival ent chain

hydr ocar beo @riosgasf or Wnay have 1 to 6 substituents si mHcripodotshose for
t he "benzene ring ogtiona[ly havi ng substituents"” represented by ring B at
substitutabl e p&si Ehensdivetedt. chaimbdraesde: PPt b86  As the

"di val ent ¢ zJiLnglre];égr 8%%“9%@%{@89&8& éPOﬁ‘%%gA%@i'ﬁ%&?%iﬁq’i drocar bon group

optionally having “su I'tu represe valent chain

hydr ocar boRyubgregpentepr esgnteenbyd iy amda ViR, i viidil ede igy GyPlraadrdbnd
et hyl ene group are preferable. As W an ethylene group is particularly
pref er abl egreipi Zepbseganogigen Wt end on armshhElelq GFrenE ik ads def i ned

above), the "divalent chain hydrocarbon group"” represented by W.is
preferabfye§hyﬁ§89095938naﬁ?pﬁﬁeﬁﬁﬁgmge2 %F ﬁgrgnchgggeﬁFoﬂﬁguaolis t he
“hydrocar ben i ba1a0fiyt BeeFdiyBlent whdr ecarbamn okiBendhesR, 0pb] Al
havi ng substituents" represented by Z, for exanple, an alicyclic

hydr ocar bor{rr iamng, Eanrer eratie inagdabeae bonthe ntpiaral ¢rite dhiader can be

mentioned, wth ef erence, given to one having 3 to _16 carbon atons, which
may 15 havBYErPG A CHSEPRHANFEPEPRTRETS 5 (Wos® PGECERE TBeRzene i ng

opti onal | yhg,@\fio% rEBHS%gLﬁ—BHE”hé{}iﬁspé eSEMhSH Ya i dlg B ls. substitutable
e As e

positions thereof. ydrocarbon ring, for exanple, cycloal kane,
cycl oal kene, aremae ahd thgdkbkerbee used” &6 theytlios learie hydroloerbdnval ent
hydrocarbon ring group 20 optionally having, substituents” repreignted by

Z. for exafirg, 9rRupoReiiepeld¥l RaNES NP Rl FIREE ST RIS e OYakd, for
exanpl e, C%%&Oegﬁﬁhgékkgﬂeaiﬂg 8%§ccﬂg%98%9 ’rfﬁgd(gﬂuéygﬁatic

cycl opent ane, cycl ohexane, cyct ohepta ycl ooct ane,
bi cycl o[ 2. 2ytideeptrdne, radgmantiankReelfke a@nd hdandnkiomsd, 26 wpeneral | y used.

As a cycl oal kene in the "dival ent hydrocarbon ring group i
preference given to one having 3 to 16 carbon atoms, which may
15 have 1 to 4 substituents similar to those for the “benzene
ring optionally having substituents” represented by ring B at
substitutable positions thereof. As the hydrocarbon ring, for
example, cycloalkane, cycloalkene, arene and the like are used.
As a cycloalkane in the “divalent hydrocarbon ring group
20 optionally having substituents” represented by 7, for example,
a lower cycloalkane and the like are preferable, and, for
example, Cs-19 cycloalkane such as cyclopropane, cyclobutane,
cyclopentane, cyclohexane, cycloheptane, cyclooctane,
bicyclo[2.2.1]lheptane, adamantane etc., and the like are
25 generally used.
As a cycloalkene in the “divalent hydrocarbon ring group
optionally having substituents” represented by Z, for example,
a lower cycloalkene is preferable, and, for example, Csip
cycloalkene such as cyclopropene, cyclobutene, cyclopentene,
30 cyclohexene, cycloheptene, cyclooctene etc., and the like are
generally used.
As an arene in the “divalent hydrocarbon ring group

optionally having substituents” represented by Z, for example,
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optionally having substituents" represented by Z, for exanple, a |ower
cycl oal kene is preferable, and, for exanple, C4_ 9 cycl oal kene such as
cycl opr opeoen3/1058ab obut ene, cycl opentene, 30 cycl ohexene, @mlIFheptsene,

cycl ooctene etc., and the.like.are ener . i he
"di val ent ﬁyg?‘étﬁ%edhe rﬁuhcél garSOt?ﬁ BZ5pt |'0H8‘?}“>1?Mﬁ§§iﬁ%g @E%@%%lgén}t?es&é ’
represent edny+ke f9keeX28PhEefeddb MO QAL OFAS LGIp1R)3bAEhEHene Cond 4

arene such as benzene, napht hal ene, phenanthrene etc., and the like are
pr ef er abl erhandlikéoarexgapéealphense@dne and the like are generally used.

As a heterocycle_in the "dival ent, heterqgcycli.c _grou thonal avi ng
substituents” reﬁ?e@eﬂ?@ﬁrﬁ9y§féa?%-tQ?):é%vﬁﬁ§ e?ﬁ%ﬁégggﬁ%??cg éFgrocycle"
or "sat uf ap,ed; gr  uRSah YL ahgdsupon AE oMYt Crdialayanie By zonhabri Bg, 18s
ring-conét%?gﬁgﬁa ! ton1(r§nauato%), lto gﬁ%%referablg 1 or 2) kinds of at

| east 1 (peeberalll yatomatile heterpredka’ably “sajrurRtedetoar gngpshsated
sel ected fron1oxygen_aton% sulfui atomand nitro en.atqn1et§" tand t he

|i ke can b&8OREALPBAEHC RAFEROFETHavEOAtI IR s s 5t Te eSSt 4F % o t hose
for the "b ng._Lti.ng \ onal hayy ﬁg&ﬁ;it 8" WieRlesentedi1BYski ng
B at subst%&éﬁabf%hapgg?%?éng %%e?eo #Q%% As aﬁ'gﬁgégtic het erocycle in the
"di val ent het@regyebbly @r aupdpphbdoaablreyfdmwaing Isubstd)t bertesd pgpmesent ed
by Z, an aromatic nonocyclic heterocycle, an aromatic fused ggkerogﬁcle

and thelpi keleghebe Ixneht PEHEED ASORheSuhi e FA Mittb Y8 HeferBeitFer,
for exanp eglgﬁgrr%oﬁke% § BETRELLHALOMBIA LlMDRPUELIE haleuocycl e such as

furan, thi% , “Pyrrole, "oxazo I soxazo i azol e, 1sothiazole,
i m dazol e, RPWsaaehentd, 2idioxaditazehese 1f @ 4eloxatharadre; rihg3 optdvadildzol e,

furazan, 1, 2,3-thiadiazole, 1,2,4- thiadiazole, 1,3, 4-thiadiazole
1,2, 3-tri adelvingl spbatitigpshs, roreeeredl Y B & Rt PRSHATHRELS
pyrinidineb&%ﬁ%%%ggethereof.

15 As an aromatic heterocycle in the “divalent heterocyclic
group optionally having substituents” represented by Z, an
aromatic monocyclic heterocycle, an aromatic fused heterocycle
and the like can be mentioned.

As the “aromatic monocyclic heterocycle”, for example, a

20 5— or 6-membered aromatic monocyclic heterocycle such as furan,
thiophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole,
imidazole, pyrazole, 1,2,3—oxadiazole, 1,2,4-oxadiazole,
1,3,4-oxadiazole, furazan, 1,2,3-thiadiazole, 1,2,4-
thiadiazole, 1,3,4-thiadiazole, 1,2,3-triazole, 1,2,4-triazole,

25 tetrazole, pyridine, pyridazine, pyrimidine, pyrazine,
triazine etc., and the like can be mentioned.

As the “aromatic fused heterocycle”, for example, a 8- to
12-membered aromatic fused heterocycle such as benzofuran,
isobenzofuran, benzothiophene, isobenzothiophene, indole,

30 isoindole, 1lH-indazole, benzimidazole, benzoxazole, 1,2~
benzisoxazole, benzothiazole, 1,2-benzisothiazole, 1H-

benzotriazole, quinoline, isoquinoline, cinnoline, quinazoline,

quinoxaline, phthalazine, naphthyridine, purine, pteridine,

20



triazine etc., and the like can be nentioned. As the "aromatic fused

het erocycl e", for exanple, a 8- to 12-nenbered aronatic fused heterocycle
such as bwesiss&an, i sobenzofuran, benzot hi ophene, | soberpatirodpisene,

i ndol e, 30 isoindole, 1Hindazole, benzim dazol e, benzoxazole, 1, 2-

benzi soxazehhabwizotdarhdliae 1 azridAnes oPRPESBRE1ING H PRRRR B I3 HA e,

qui nol i ne, i soqujnoline, cinnal.ine ui nazoline j {.ne, phthal azi ne,
napht hyr i dPiHena 19 M BB e, §GE@EF§§F&SSSHEGg%#ﬁ@égg#%%B46

car bazol e, ,icar Boline 1 ACT |1GidRA.1 ARRNOYFZLBEo [RhenBl By azdaeine phenazi ne,
phenoxat hiln, thianthrene, phenanthridine, phenanthroline, indolizine,

pyrrol o[ 1, Bybdpyté tazs el pypytiawol djividezg]lpy2i-ail REridineazbpidazalntT di ne,
i mdazo[1,5 5 a]pyridine, imdazo[l, 2-b ridazine _ s 3

i mi dazo[*1, 21 BY PR i ﬁ@_,ldaifg?ﬁf??%%i‘g%ﬁl,fﬁ'a] pYFAEFRLT -2 2lpyrimidine,
1,2,4-triago)of 4, 3r bl Dy | AagziNg,y-8lfine ,a0d 2t Bethi keotaps be-prsyi Daetinds a
saturated of Unsaturat'ed non-aromati c heterocycle in the "dival ent
het er ocycl &€c gy oampd offié oleltd yadravdengresxiomestt-i t uent s" represented by Z, for

exanple, a 3- to 8- nmenbered (preferably 5- or 6-nenbered), saturat oy
unsat urat ed (prelerabPtsta tQQﬂuqﬁﬂ¥p§P5ﬁ§tP@nﬁ§F8W8%§EI%e ?5??¥§é%i%?

het er ocycl sy Y t. di 0 hi , rrolidine,
%ﬁe 8P¥%€?aﬁy¢§%§%ﬁ 1 A8y O %pkabea11l h§§§ﬂﬁydpy

t et rahydr of'uran,; ene,” 15 piperidine, tetra ropyran,

t et r ahygy obhbopytadnt0r phetddented hiyormyr fhal exemppieperadi-nee &zepane,
oxepane, thiene, oxazepane, thiazepane, azocane, oxocane, thiocane,
oxazocane, menhgzgdc fpee €§P1¥nﬁrt9ﬁa57m@@hﬁﬁ$dﬁeSﬁﬁHfFBﬁgdPrThese may be

Cromre | WALl A7 S Byt St B S

azepa oxazocane, 2-
oxot et r ahydpof HhaRi c 2hoXet Sty dramH als ckylexet etrzahydiothi opbeaes,
2- oxot hi ane, 2-oxopi perazi ne, 2- oxooxepane, 2-o0xoo0xazepane,_ 2-oxothiepane,
2- oxot hi azepartang, pxvosbtdies, Xotarhidradveam- dessrhygeakBiophene,

2_OXOthE§Z%gg2%i Qge, tetrahydropyran, tetrahydrothiopyran, morpholine,

thiomorpholine, piperazine, azepane, oxepane, thiene,
oxazepane, thiazepane, azocane, oxocane, thiocane, oxazocane,
thiazocane etc., and the like can be mentioned. These may be
oxo—-substituted and may be, for example, 2-oxoazetidine, 2-

20 oxopyrrolidine, 2-oxopiperidine, 2-oxazepane, 2-oxazocane, 2—
oxotetrahydrofuran, 2-oxotetrahydropyran, 2-
oxotetrahydrothiophene, 2-oxothiane, 2-oxopiperazine, 2-
oxooxepane, 2-oxooxazepane, 2-oxothiepane, 2—-oxothiazepane, 2-
oxooxocane, 2-oxothiocane, Z2-oxooxazocane, 2—-oxothiazocane and

25 the like.

The two bonds from the “hydrocarbon ring group” of the
vdivalent hydrocarbon ring group optionally having
substituents” or the “heterocyclic group”'of the “divalent
heterocyclic group optionally having substituents” represented

30 by Z may be present at any possible position.

The “hydrécarbon group optionally having substituents”
and “heterocyclic group optionally having substituents”

represented by E is as defined in the following.
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25 the like. The two bonds fromthe "hydrocarbon ring group” of the

"di val ent hydrocarbon ring group optionally having substituents" or the

"het er ocyola @3/1gssasp” of the "dival ent heterocyclic group ravironedske havi ng
substituents” represented 30 by Z may be present at an%/ ossi bl e_position.
The "hydr ocar bon %t ddif opta"Giaily-aReVitngreuBst FERERtEN e‘gn}ay"%et@%cycl ic

Phe Fol T ot mer S O o S Beh S P BIRTRT T agoRd ool fenilr |
group" reprgseniat by dotyol exasputyrfor sxk, , aakll- hal kike ceahany | ugsoup

such as acetyl, dgﬁ;opl on‘yl, butyryl, isobutyryl etc., and the |ike can be
used. As the "I rthg Kdbeyes BehprysashpnyL egreshit sePbysentddrbys Bxdmt e,

B oy oo YR O .0/ U S B HIRLROKERE S 05 SHOORYEALIANY1

pr opoxycar bon utoxy}edr Sonyt Yet ¢, used:

"ar al kyl oxyegideryd T drgilr e gtk vy rbonk0r, BX8ARV€arbénEV _ddc., and the
ar al kyl oxy-carbonyl group such as benzyl oxycarbonyl zo etc., and the like

are used. Asikeearg gigad.al kyl sul finyl group" represented by E, for
exanple, a ClL 6 kyl.sulfinyl group such as nmethylsulfinyl, efhylsulfinyl
etc., and the |i K& are used. kﬁé“’f‘ﬁ@“ﬁ%@i aFﬁS’/F%ﬁW %@Pg%r%upéogeeﬁ? red
by E, for diexami@id Gk caldesngul Geavb gﬁteﬁpagusénéfwﬁ@yf&ﬂ}tpnyl,

e -

et hyl sul fonyl etc., and the'like are used. As nono-1 ower
al kyl sulffoaneyd . graowp"threepridksertred ulspdE, for exanple, a nono-Cl_6

oyl su femoyl grout sud go.. ML ayLLanprL el sul ool SLe., apd e
for exanpl Gexdiytlic Ch &, alk iR hydr giBuBUEhcRSas dhaBAPYL et LAY
di et hyl sul fanoyl etc., and thé |ike are ~used.

ethylsulfinyl etc., and the like are used.

As the “lower alkylsulfonyl group” represented by E, for

15 example, a C;-s alkylsulfonyl group such as methylsulfonyl,
ethylsulfonyl etc., and the like are used.

As the “mono-lower alkylsulfamoyl group” represented by E,
for example, a mono-C;-g alkylsulfamoyl group such as
methylsulfamoyl, ethylsulfamoyl etc., and the like are used.

20 As the “di-lower alkylsulfamoyl group” represented by E,
for example, a di-C;.gs alkylsulfamoyl group such as
dimethylsulfamoyl, diethylsulfamoyl etc., and the like are
used.

As the “arylsulfamoyl group” represented by E, for

25 example, a Cg-10 arylsulfamoyl group such as phenylsulfamoyl,
naphthylsulfamoyl etc., and the like are used.

As the “arylsulfinyl group” represented by E, for example,
a Cg-10 arylsulfinyl group such as phenylsulfinyl,
naphthylsulfinyl etc., and the like are used.

30 As the “arylsulfonyl group” represented by E, for example,
a Cg-10 arylsulfonyl group such as phenylsulfonyl,
naphthylsulfonyl etc., and the like are used.

As the “arylcarbonyl group” represented by E, for example,
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As the "aryl sul fanoyl group” represented by E, for 25 exanple, a C6_10
aryl sul fanoyl group such as phenyl sul fanoyl, naphthyl sul fanoyl etc., and
the |i ke woeo3usssds As the "aryl sul finyl group” represent eddiyspas/ofses
exanple, a C6_10 arylsulfinyl group such as phenyl sul finyl,

napht hyl sulJsi-nyl 2étd—CcagheniyhedFPRE gHehugedoerpoRL, PP EISH 5 Eony@and

group" represent. E, for exanple, a C6_10 arylsulfonyl group such as
phenyl sul fot%ly fll%%a%%teh%ssegl'fonyl etc., and the like are used. As the

"aryl carbonyl grawR' “cepheseptegrbipEopt 06n&XBWPh&ving Zsul3 Qi ukdEd45
PCT/ JP03/ 07546 C6_10 aryl -carbonyl grouE such as benzoyl, naphthoyl etc.,
and the | iterrasenisedbyThe 1'scafbaneypmpteupa optdamad¥ yEhmviqignula —

substituents” represented_by E.ig, for ex I roup of the formula - 5
CONRe. R3PwiiP B R TERE R Rar 878aRh 87 Ry Gr oBoR BYORTIS" e bcdt bon group
optional |y tRamidech riéls thirou nbﬁt@bnaé&ehgwﬁycélhlssgj:%wtdlora'stl l'y having
substituents, and in the ormul a - R2 R3, R2 and R3 nmay forma ring

t oget her wilidtarveycddjcagerupnbitégealayonavand shiestikeents), land her fhesent

i nvention, is.a "hydrocarbon grqu optignally having suhstituents” or a
" Rt or ooy ¢ 1T CONSe Fanart y SRy RrgRSUbSe PR LBNF LG  SRRF Bt ded
to W O thesged GhibJaudr aeanbonngr e epkional Iy having substituents

is preferable and a ower (Cl1_6) alkyl group is particularly 15 preferable.
The "hydpocar bon Igr aiye @peisenal iyvhatviog, Bubstat Ueydisdcaribrl hpteenocycl i ¢

group optionally having substituents” represented by R are as defined in
the fol | owiQRELTR det v despPakatPeRte! PRed caRBIWRIYCR S IT¥led to W

o0 D) SR, L0507 e RIGHH!BE Bl P 4 french
hydrogen attnas, a lydr egdrbeargbaugropbi opdlbyahdyigving substituents
is preferable and a lower (Ci—¢) alkyl group is particularly

15 preferable. The “hydrocarbon group optionally having
substituents” and “heterocyclic group optionally having
substituents” represented by R are as defined in the following.
A detailed explanation of the case where R is bonded to W is
given in the following.

20 In the present invention, D; and D; are each a bond, an
oxygen atom, a sulfur atom or >NR;, and in the formula, R; is a
hydrogen atom or a hydrocarbon group optionally having
substituents. However, the present invention excludes a case
where D; and D, are both respectively a bond. Among others,

25 each of D; and D; is preferably a bond or an oxygen atom, and
particularly preferably, D; is an oxygen atom and D; is an
oxygen atom or a bond. The “hydrocarbon group optionally
having substituents” represented by R; is as defined in the
following.

30 In the present invention, Y is a “hydrocarbon group
optionally having substituents” or a “heterocyclic group
optionally having substituents”. Of these, a Ci;_s hydrocarbon

group optionally having substituents or a saturated
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substituents. However, the present invention excludes a case where Dl and
D2 are both respectively a bond. Anong others, 25 each of D1 and D2 is

pr ef er abl wosshossdsor an oxygen atom and particularly prefcarebsgrs4®©l i s an
oxygen atomand D2 is an oxygen atomor a bond. The "hydrocarpbon group
opt i onal | yhetemdaur lsish graupe wRsl ongg s BAVeBIbFURS L EUGRtHef TiHEH i n t he
followng. 30 In the present invention, Y.is a,"hyd

opt i onal | yCHRA Y 'sL?O‘Eﬁltri%—rﬁog’s%%uétmﬁe?g?rgéy(%I ?%:4 %?%%[E)Qggp%%l |y havi ng

substit uent g7y 1AL o:fyfeh G WAl eearbenagbRUAnaphi onogey dreom ngs
substituents or a saturate 23 WD 03/105845 PCT/JP03/ 07546 heterocyclic
group optipnaféyaltibei n@ssibhstimpugnoshemhi ch CeordPRCAZROY [FRWonst i t uti ng

atom 1 to 4 hetero atons selecteed from oxygen, ato sul fyr_atom and
nitrogeﬁ5a?BF%?%?l¥%eﬁ%ﬁ%ﬂﬂGEHQQFLEu%%%Enﬁro%thgyrs%%ﬁ_gxﬁéﬁ?ocarbon gr oup

5 opti onal &gnégilﬁﬂg%ﬁyélééﬂfwisc Yrps Bptiahad 19XyeeangCeibat Htignts,
p

t
het erocycl ¢ grou ptional I'y having Substituents, which further contains,
as ring- copsith ubwnithat ampntla s 3 ashetievgs canerrd teshagt agomy ol BRyFen at om
sul fur atomand nitrogen atomis preferable. The "E¥droc rbon_group

opti onal | yheberava Fes it ¢ tReht IO REY ISt SGEY c PPCTYF ot o8ptTonal |y
having subs iguggtg{o&ef%gﬁfggé%% % Y ggg agydebioadoh ngtde fepdimManay As
BOA~Gr 0 e "hy

t he "hydroEar oup rocarbon group optionally having
subst i t uenhsvihgPEEsEni esebyst hendbvere metdldre dréupRepRicandly, having
exanple, a saturated or 15 unsaturated aliphatic_h drqgarbon grfugl a,
sat ur at ed enbstihtaental cdenreeseted Py d¥ 0R%? bdh ‘a‘?%hﬁb‘? atBafhf af @4 QY0g-

unsaturated alic clggéﬁiéfggiégrgggr 6}§$ggﬁg§?gpmh ArB3LARRbhCqrHYgr ocar bon

group, an aromat - or ‘uns i cyclic hydrocarbon group
and the |ikgt¢8Ralbey MBAVIRGESubLO: tidrit T efeyreneaigidvey thet Abseehaving 1

to 16, nore preferably 1 to 6, carbon atons. Specific exanples thereof
i ncl ude al kghtioned E, R, Ry and Y, for example, a saturated or
15 unsaturated aliphatic hydrocarboh group, a saturated or
unsaturated alicyclic hydrocarbon group, a saturated or
unsaturated alicyclic-aliphatic hydrocarbon group, an aromatic
hydrocarbon group, an aromatic-saturated or unsaturated
alicyclic hydrocarbon group and the like can be mentioned,
20 with preference given to those having 1 to 16, more preferably
1 to 6, carbon atoms. Specific examples thereof include alkyl
group, alkenyl group, alkynyl group, cycloalkyl group,
cycloalkenyl group, cycloalkylalkyl group, cycloalkenylalkyl
group, aryl group and arylalkyl group and the like.
25 For example, the “alkyl group” is preferably a lower
alkyl group (Ci-¢ alkyl group) and the like, and, for example, a
Ci- alkyl group such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, l-ethylpropyl, hexyl
etc., and the like are generally used. For R, a lower alkyl
30 group (Cis alkyl group) is preferable, particularly a methyl
group is preferable.
For example, the “alkenyl group” is preferably a lower

alkenyl group and the like, and, for example, a Cz alkenyl
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group, al kenyl group, al kynyl group, cycloal kyl group, cycloal kenyl group,
cycl oal kyl al kyl group, cycloal kenyl al kyl group, aryl group and aryl al kyl
group andwohs/losdde. 25 For exanple, the "al kyl group" is mpafmoabisye a | ower

| Kyl Cl1-6_al Kyl d the 1k d, f ..a. Cl6
21 or oubeBHEn HER B LY Bt RTTEr RO Sarogy P Bher L PRSBRYY

SeC'bUty|1iggbﬁtQH§Y|1ZPQDBY$etH¥fﬂ§BﬂﬂH4H§Hyl ke, elcCtheandkkherki ke are
general |y used. For R a lower alkyl 30 group (Cl1_6 al kyl group) is

pr ef er abl egepartiltul aseég.a nethyl group is preferable. For exanple, the
“al kenyl group"” is preferably a |ower | kenyl gr.oup and t li k and, for
exanple, a C2-7 EPEeﬁ§Fmp§i'Vﬁ9%3ﬁ%§§§@é‘ “5P0§Fb%§?%eragiﬁpasEeﬂeﬁs
vinyl, 1:p s g@bhiY! andSERL oPenY | A Ryt el exdngARUt @NYL . alkynyl
2,2-dine%h%??gg%?-g-égélagtc.,éan the 11'ke aréﬁigenerallygﬁsgd.yﬁ%r

exanpl e, theolpl kyskl agr ethyny s, prefmrahlly, d-mowerynyd alteynybndrtbp and t he
i ke, and, for exanple, a C2_6 al kynyl group such as ethynyl, propargyl,
1- propyny| léke argngeppgalivikésefe general |y used. For exanple, the

"cycloal kyl groupy, i gg%gigga%%l«gcﬁ%@gk%&]@@ Vi SEIRRRA1LNG hbiEr

and, for exanple, a ycl opropyl ,

cycl obutyl cyeyehopent Yroupciad obiexyl ikey dahemon esayplieqgcyCa1o
bi cycl o[ 2. 2. 1] heptanyl and adanantyl etc., and the |ike are general
used. Fé¢ exgaprékyiheroupchaal kanyty GraREPPY s, FNFIERatNt - CYFoRgpnty L,

cycl oal kenyl grou and or exampl -1 C | kenyl such
as cyclopr%ﬁgg§$?§¥§CISgﬁigﬁﬁPﬁyggdﬁgﬁgﬁ%%ﬁgg,%%ﬁﬁﬁgﬁggéﬁyﬁ}%%ygégﬁgptenyI,
cycl ooct enyhg higgmehel 2. dtd]l hephd BhentZey/la®d yenand iheiseidke are
general ly used. For exanple, the "cycloal kyl al kyl group” is preferably a

| ower cycl oal kyl Ebkykexgnolp, e, “¢veleadigiiel a9 120 nypérsabkyl al kyl
group SUChl%%e%yggg 589¥2H§3h¥£bup, and, for example, a Cs-jp cycloalkenyl
15 group such as éyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, cyclooctenyl, bicyclo[2.2.1]hept-
5-en-2-yl etc., and the like are generally used.
For example, the “cycloalkylalkyl group” is preferably a
lower cycloalkylalkyl group, and, for example, a Cs-9
20 cycloalkylalkyl group such as cyclopropylmethyl,
cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl and cyclohexylethyl etc., and the like are
generally used.
For example, the “cycloalkenylalkyl group” is preferably
25 a lower cycloalkenylalkyl group, and, for example, Cio
cycloalkenylalkyl such as cyclopentenylmethyl,
cyclohexenylmethyl, cyclohexenylethyl, cyclohexenylpropyl,
cycloheptenylmethyl, cycloheptenylethyl and
bicyclo[2.2.1]hept~5-en-2-ylmethyl etc., and the like are
30 generally used.
For example, the “aryl group” is preferably a Ceis aryl
group such as phenyl, l-naphthyl, 2-naphthyl, biphenylyl, 2-
anthryl etc., and the like, and, for example, phenyl group and
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cycl opropyl et hyl, cycl obutyl nethyl, cyclopentyl nethyl, cycl ohexyl net hyl

and cycl ohexylethyl etc., and the Iike are generally used. For exanple,

t he "cycl oal dseamnsd4al kyl group” is preferably 25 a I0\r/1ver cyrdTookersyé al kyl
roup, and, +fQr;exanple, %3_9&1 [ ek .kenyl al kyl such as

gycl opent enyl et hy?, cy% 0 exel%l met hyl , cycl ohexenyl et hyl

cycl ohexenyl propylhe tyof nitaptemtomihontedekonant eAk! eHpYInald:y, tne

bi cycl o[ 2.2, 1] hept -5-en-2-yl nethyl etc., and the |ike are 30 general l'y
used. For exahpl 9" "%ﬁﬁ//unegmqu,s a@ﬂefa@rébbyaék@_mfilatyl tlg@guphsuch
as phenyl, s t - ht hyl . bi phenylyl , 2- anthr etc., and the

| i kg, a%d, ?%r %xa%%%uep p egiﬁly e&lgrao,bt?ﬁ’egndgggl?/@s%s/g%ﬁ%a“ﬁéﬁd Po3#07546

the |ike sarergbemmraldyk oul8 s prelralrkyh egr HR, €8Pt aL8%,18S | y!
noiety, the ™"aryl gr ouyﬂ?e%:efuﬁed g)lroove, andgas t he al k% rr%l e‘[y,g‘sﬁgI
"al kyl gr o@“e%’ﬂfh%oﬁrﬁgm Icrket lrese geheradilanpked.a C6_14 5 aryl-Cl_6

al kyl group is prgferable n for ex e, ,benzyl, _phenet hy,I and the"
Iik)e/ a?e ggnerarlzgs ﬁ%heed.su,&ss%%é]eéﬁbét&at%gghﬁ Iq Xﬁir?ﬁ%rbﬁ?dg’é%‘éﬁ bd?fsglmﬁ,ubp tﬁfe
the "hydroogjdestHnum ARIPRAIHIBNRAYLNE 55 RSt LLUEDE Suoh£0% esgnted.  k
abgve-rr)éntioned E, R nga%tn \Q(@rral);nhavg, ?or gxarrp?e, 1ételioghallseg&ggeen St oér/%
(e.g., flud rdie clior-mentioordng, RodRneamd CY Jnay daiid, o @4RmpaeGyano

, hydr.ox rqup, thiol_group, a sulfo group, a sulphino group, a
phosphori$ é}%ﬁﬁergr?chgbtfegyﬁﬁm ¥ 1%%&%%?%&%6&& bla?zr?lrn?rs §$§r§ ge.stécc.ml,ges
| kyl ch ; t 0 s ) , _
gut §| , S'ltJertEi gﬁ% ra'zik)ﬂtaorlfl'tﬁ;'I & et Ir;'?yle%r opy| 8 hgg%;{)x%n(g %lllll%’ 17 Ke 0% 'IhsR,  di
or tri-hal cyend-fcl Fraarkyla gudphisuvchrasp, chl presphdyd , gebgh) qronet hyl,

trichloromethyl, fluoromethyl, difluoronethyl, trifluoronethyl,
2- br oret P T@n2 13y halogggasethypwepent k¥l usko@p h{¢,g. , Cis alkyl such

3,3, 3-triflUonRREQAY] ethyl, propyl, isopropyl, butyl, isobutyl, sec-

15 butyl, tert-butyl, pentyl, l-ethylpropyl, hexyl and the like,
a mono~, di- or tri-halogeno-Ci—s alkyl group such as
chloromethyl, dichloromethyl, trichloromethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, 2-bromoethyl, 2,2,2-
trifluoroethyl, pentafluoroethyl, 3,3,3-trifluoropropyl,

20 4,4,4-trifluorcbutyl, 5,5,5—-trifluoropentyl, 6,6,6-
trifluorohexyl etc., and the like), an oxo group, an amidino
group, an imino group, an alkylenedioxy group (e.g., Ci.3
alkylenedioxy group such as methylenedioxy, ethylenedioxy etc.,
and the like), a lower alkoxy group (e.g., Ci alkoxy group

25 such as methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, pentyloxy, hexyloxy etc., and the like), an
optionally halogenated lower alkoxy group (e.g., a mono-, di-
or tri-halogeno-Ci_s alkoxy group such as chloromethyloxy,
dichloromethyloxy, trichloromethyloxy, fluoromethyloxy,

30 difluoromethyloxy, trifluoromethyloxy, 2-bromoethyloxy, 2,2,2-
trifluoroethyloxy, pentafluéroethyloxy, 3,3,3-
trifluoropropyloxy, 4,4,4-trifluorobutyloxy, 5,5,5-
trifluoropentyloxy, 6,6,6-trifluorohexyloxy etc., and the
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20 4,4,4-trifluorobutyl, 5,5, 5-trifluoropentyl, 6,6,6- trifluorohexyl etc.,
and the |like), an oxo group, an am dino group, an imno group, an
al kyl enedivaxos/igssasip (e.g., Cl1_3 al kyl enedi oxy group such PI/JP03/07546

nethylenedlo ) et hyl enedi Qx : and the like), a Iomer al koxy oup
(e.g., Cl1_ ef<o'xf1 JrBHF f’g‘%'&ésﬂl&s IHREROAG ; Fet h6x<}1 6 R-OPoXSELq s%‘fiﬁ’r“g)poxy,
but oxy, i s {&g; he; ptionally
hal ogenat e ower gf ylwgggp ?%%&?)% n%EOpygng&brl%er)ﬁ%%ﬁ'%elnog Cl 6

al koxy growtsyicthias, cGlhdduagtthylboxpentgilehiior ohekhytioky,etc., and the

tri chuoronet hyl oxy, fl uoronet hyl oxy, 3o difl uoronet hyl oxy
trifluorometilox@ AHREHIeCRPIBxyd 2opes. aﬂ-l‘PFPMér‘EPé@H?/I bxyg-» formyl;

gegt g””?roeté‘y' ﬁiyyll—’c%r%ogglé.l fg&%ﬂﬁh BLARY .2 doe ét%&%{én [ teiaw}i%,'%y;

t7i fT udrope OXYV, ot oRexys
03/ 105845 PGWBIRGEHAT 4G . || iak@) tha hewe) abkythrOagk&wyi@;g groucl_6
al kylthio group such as nethylthlo ethylthlo propyl thio, 1sopropylthio,
butyl t hi o, fssdbut ﬁGtIﬁle-OXplentayICttm élkMéxyﬁFthYéPéy gBeitl tiEch |ake), a
car boxyl rou%gc a | ower_al.kan

Py Doyl Er b 130D By G iy, T OB R Pl b And

and the i kﬁ)e i deQvera aldRROI ¥k yaheBBnyl egloupl 0& Y] OXy;c.a; Gh il xy-
al kyl - carbonyl oxy group such as acetyl oxy, proplonyloxy, butyryloxy,

i sobut yryl oserlemy ]l gnedp tstiehl elelnethokynerbahkbxyebhdonydrioproup (e.g., a
Cl_6 al koxy 1o carbo such a hox car bony| ycar bonyl ,

pr opoxycar BUrRA XMt %\é& %%PXXFérEOQM hﬂ’é§ h%r%’ﬁ@ | oxycar bonyl
group (e.9.ar g ckd, A1 oaRr t{%”)_ﬁ;' Qr@w? SHGN 138 8NN EB&&?QV bonyl
etc., and the Tike),” a thiocarbamoyl group atower al kyl'sul f1nyl group
(e.g., a Clgourdh saldty lasuldeinayll ogycapbsugh a&;cmat ialgldistﬂhélhy]te) etahyl sul finyl
etc. and the like), a | ower alkﬁlsulfon | _group a Cl 6

al kyI sul fon)‘g}'}lcbcréiﬁﬁ?nﬁ}’éh HSYret Ry Q‘L’Y?Foﬁ}%,ﬁ’lét‘ﬁﬁl@mpr et 9 afd G
like), %55LQfEVE%Ulﬁﬂﬁyﬂlgf%dﬁﬂg%chPWEJ ﬁ%%ﬁQf%ﬂffHHpﬁ, ethylsulfinyl etc.,

and the like), a lower alkylsulfonyl group (e.g., a Ci_g
alkylsulfonyl group such as methylsulfonyl, ethylsulfonyl etc.,
and the like), a sulfamoyl group, a mono—-lower alkylsulfamoyl
group (e.g., a mono—-Ci—¢ alkylsulfamoyl group such as

20 methylsulfamoyl, ethylsulfamoyl etc., and the like), di-lower
alkylsulfamoyl group (e.g., a di-Ci¢ alkylsulfamoyl group such
as dimethylsulfamoyl, diethylsulfamoyl etc., and the like), an
arylsulfamoyl group (e.g., a Ceip arylsulfamoyl group such as
phenylsulfamoyl, naphthylsulfamoyl etc., and the like), an

25 aryl group (e.g., a Cgi1p aryl group such as phenyl, naphthyl
etc., and the like), an aryloxy group (e.g., a Ce1p aryloxy
group such as phenyloxy, naphthyloxy etc., and the like), an
arylthio group (e.g., a Ce19 arylthio group such as phenylthio,
naphthylthio etc., and the like), an arylsulfinyl group (e.g.,

30 a Cg-10 arylsulfinyl group such as phenylsulfinyl,
naphthylsulfinyl etc., and the 1like), an arylsulfonyl group
(e.g., a Cg-10 arylsulfonyl group such as phenylsulfonyl,
naphthylsulfonyl etc., and the like), an arylcarbonyl group
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group (e.g., a nono-Cl_6 al kyl sul fanoyl group such as 20 net hyl sul f anoyl
et hyl sul fanoyl etc., and the like), di-lower alkylsulfanoyl group (e. g. ,
a di - C1_owa deylloss4b f amoyl group such as di met hyl sul f anoyl ,padivPohyissal f anoyl

CERER T N e
25 aryl gr (e G = ar t’&_rgﬂ thyl ~etc., and
the |ike), céai%'a'ry gxfﬁssg&hﬁgzé. éh 9%93&ga€%812¥y O%F()y grpou([[}éa'gwu'(:'h)éasca—1t°

phenyl oxy, amsghtdapboxyleiky. grang shehl hkehenaoylaty) trdphgroplpxye ed.c,. ,a
C6_10 arylthio group such as phenylthio, _naphthylthio etc., and the |like),
an aryl sul sy thgr ddfefe. g1, oBELaneblyohat 9P t¢hytoMi%up such as
phenylsugfi

ELER R T R M s SO )

napht hyl sulf1anyl-ceirbonyaaghihbeglkbkp) suah asyheatrpoayingy oup 27 WO 03/ 105845
PCT/ JP03/ 07546 (e.g., a _C6_1o aryl-carbonyl group such as benzoyl,
napht hoyl tetidluomegceliey lpmiay, eaf - ar gnéathbonyikxly, ¢ ctgraayl dros 10

aryl - car bonyl ax rroup _such as, benzayl oxy, napht hoyl ox . nd t.he
I he) an GRSy Ravaoen SR8 CF oUEr B KP koI ot blrgithn s, Aot de -
optional | y dusrgasgnatec Gl £ aabkyl -Lod bl ammeregeup aseal) as acetyl am no,

trifluoroacetylamno etc., and the like), a carbanmoyl group optionally
havi ng sabstidnessrdobe gyoupaocgitdéapadlyt haviog nedlas t1TEIRERIWeer ei n R2 and
R3 are eac hydr ogen ato a lo h ocar bon graoup optiagnally. havin

subst i tueng?qtc?r%é:ycﬁétcerg&‘:’%l PE%QPB%S SptTdna?| Vl%lgmﬁberé%ﬁﬁ/dt &élnttél%and in
the formlg, ofNRZRINRER, and BRdMRY ddf A INGirR0ebiefinWirt fithetne

adj acent nitrogen aton), an am no group optionally having substituents
(e.g., a graljraht hdtogen atoNR2R3nwaBLeD NgR2u@Noh1H RSl lar édaavsingef i ned
above and in _the fornula -NR2R3, R2 and_R3 ma ma_ring together with

3 fo
the adj acert'fitioGatsat6nP - a2 BF8PR0CHr 58P %‘b’f’i‘ | TNRRavimr Stibta efent s
(e.g., Q5g&%u8r@fas defined above and in the formula -NR;R;, R; and Rs; may

form a ring together with the adjacent nitrogen atom), a
ureido group optionally having substituents (e.g., a group of
the formula —NHCONR;Rz wherein R; and Rz are as defined above
and in the formula —-NHCONR;R3;, R; and R; may form a ring

20 together with the adjacent nitrogen atom), a carboxamide group
optionally having substituents (e.g., a group of the formula -
NR;COR:; wherein R, and Rz are as defined above), a sulfonamide
group optionally having substituents (e.g., a group of the
formula -NR;SO;R:; wherein Ry, and Rs are as defined above), a

25 heterocyclic group optionally having substituents (as defined
for R, and Rz) and the like are used.

As the “hydrocarbon group” of the “hydrocarbon group
optionally having substituents” for R; and Rz, for example, a
lower alkyl group (e.g., alkyl group having 1 to 6 carbon

30 atoms such as methyl, ethyl, propyl group and the like), a
lower alkenyl group (e.g., alkenyl group having 2 to 6 carbon
atoms such as vinyl, allyl group and the like), a lower

alkynyl group (e.g., alkynyl group having 2 to 6 carbon atoms
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the formul a - NHCONR2R3 wherein R2 and R3 are as defined above and in the
formula - NHCONRZ2R3, R2 and R3 may forma ring 20 together with the adjacent
ni t rogen wooBj1058&s car boxam de group optionally having suhgnrnuﬂgﬁ&g(e.?.,
a group of the formul.a - NRZCOR3 wherein R2 and R3 are as defined above) |,
a sulfonaniEEChg?%u%tQ¥R¥iiuﬁﬁ%PQEﬂiiu?QQHﬁéFpgpghﬁs?GE?S!,aa?bzbﬂﬁl%Ylthe
formul a - NRgSGRR3 (aher ei &, &% and, IRy p a3vd8hi Red,aBoug) pondy h
heterocych% gr%ﬁggg%tiéﬂélly Eﬁ@ﬁ%@ éﬁ%stituéhts ?as ge%lﬁgd ?%? R and
R3) and theasi kechoprased, o%s::ltdteltyiy,dm@dbbentgg.o%gi'/cg)bhéhﬁ"@jlydmpcm(f)on

rou opti onal havi ng substituents"” for R2 an or exanple, a |ower
gl kylo groupt]?%.igﬁfe)aI &/ [ Y- AT HeAWiIn PP, (6 - Far hEHC 302 hkemel sgEorms

met hyl %t%vi@éo@%%gggugrﬁaﬂ Lhenli kgbn s Lg}gf&bﬂ&w' gf&iég%%lgteg%,

al kenyl group havi ng carbon atons such vinyl,~afl

the like), aytbosxemkymdumgraoup the d.ikedl kgnylcibaupyDavkpy grégo 6 carbon
atons 28 WO 03/105845 PCT/JP03/ 07546 such_ as ethynyl, propargyl group and
the like), &cYct darkyl CYgrerbkk. y.Cr€ycrbarkygrgppupisiviasg 3 to 8 carbon

atons such r cy I | opent cyel ohexyl_. group and
the Iike), %@ﬁ%ﬁ‘gﬁﬁé‘ﬁy yglr'mfy C?%%tg‘;%y 18‘%?‘8%’k%ﬁéhba?%ﬁ%ﬂ%eﬁi%ng 3 to 8
car bon at onsysUsiieasi ey yabufreny aney ehepeakeny! a c?&%&bﬁé@ﬁyél]%épup and
the like), a cycloal kylal kyl group (e.g., C3-C$ cycloal kyl -~ d - al kyl

group, sUYchIBRUP c{riDpr d‘pyﬁmﬁftYFl‘leaJdWDdbut ?ﬂméT( H:yllkl,yllcwﬂlocn]feotsyalcﬂnetahyl ,

| oh I I t i , Cc 0 nyl a 0 ou e.g.,
ST oyl obt o B REY iv ol Bhiss B RS RV E oy e ot eror Rt
cycl opent enyroms hyrla @wcloheyenvhmetyl gratipuReagd theyl i KLdup %\?:{]r%’ gdroup

(e.g., aryl group having 6 to 14 cafbon atons such as phenyl, naphthyl
group and t¥e 14 kedrbomamtamd siuc)l agr pbpnyé, gnapltbhlgaoyd andCleH al kyl

O Rl R T S s L B N

15 such as benzyl, naphthylmethyl group and the like) and the
like can be mentioned.

As the “heterocyclic group” of the “heterocyclic group
optionally having substituents” represented by R, and Rs;, a 5-
to 12-membered monocyclic or fused heterocyclic group

20 containing 1 or 2 kinds of 1 to 4 hetero atoms selected from
nitrogen atom, sulfur atom and oxygen atom such as pyridyl,
pyrrolidinyl, piperazinyl, piperidinyl, 2-oxazepinyl, furyl,
decahydroisoquinolyl, quinolyl, indolyl, isoquinolyl, thienyl,
imidazolyl, morpholinyl etc., and the like can be mentioned.

25 As the substituent for the “hydrocarbon group optionally
having substituents” and “heterocyclic group optionally having
substituents” for R; and R;, for example, a halogen atom (e.qg.,
fluorine, chlorine, bromine, iodine etc.), a lower alkyl group
(e.g., alkyl group having 1 to 6 carbon atoms such as methyl,

30 ethyl, propyl group and the like), a lower alkenyl group (e.qg.,
alkenyl group having 2 to 6 carbon atoms such as vinyl, allyl
group and the like), a lower alkynyl group (e.g., alkynyl
group having 2 to 6 carbon atoms such as ethynyl, propargyl
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As the "heterocyclic group” of the "heterocyclic group optionally having
substituents” represented by R2 and R3, a 5- to 12-nenbered nonocyclic or
fused hetwoomsylobs4s group 20 containing 1 or 2 kinds of 1 tREeTAIP®OEH® at ons

selected from nitr n at.om. sul fur atom and oxygen atom such as pyridyl,
pyrrolidi nyJtoH ﬁé?‘gl%iﬁyﬁﬁiﬁ)pelai dﬁYr?);LP,agﬁy x%{E@Bf\;ng?;gf urQ}Y?loaﬁ‘yf

decahydroig&gﬂg : i carPIRl LS 1. NoLy i i m dazol yl,
nmor phol i nyl eté??hﬁhémfﬁt iﬁtcﬁzn exkgﬁFigﬁgg.Q%SE%gigaggg% stituent for

t he "hydr oceydmbugrydup gptlicgraltdwl , khgeilbhesubsgrbupnasd dihd ltiedley acyclic
group optionally having substituents” for R2 and R3, for exanple, a
hal ogen at olR{E GLkORY §5iquke, (Scll-or PAECXHr HPHE, havdRdel ef@. § , carhdher

al kyl graqup | kyl hayi 1 b a S t hyl ,
30 ethyl%.ﬁ?%%@?qﬂ¥%ﬁﬁhiﬂﬁg%ﬁ%8?i%%?Egg P%&E? %ﬁéeﬁ@? %?%%b’?%hé.fxyglkenyl
group havi ngradug 0 6 SaHYRyEi@Ts aShekrasyVoiylp, akl Yhiolreupugndat he |ike),
a |l ower al kynyl group (e.g., alkynyl group having 2 to 6 carbon atons such
as et hynyl , Cafparigydroun \RD 1o 58451PTT gPeBP0184%- » gfoupy-hndcthe |i ke),

a cycl oal kyl - .grou e. g.., cycloalk roup.having 3.to carbon atons_such
e e o Pt RN o 87 QUBCDTY D081 08y, SRLAR | HBS 1S

| ower al Koxyn@rene i, 2llewet RERoRaABkPIgtotp feCgl PORormy BSBPE @uch
as net hoxy, ethoxy group and the like), a nitro group, a cyano group, a
hydr oxy igr ozdky - aakminyrasup greurcasiioky Bsgroapylaxy overont kanbyxy gFeanp

.g., fornyl; Cl-6 . al kyl-carbonyl | i onyl .
bui yr Y1 or G SR KM o) DR PR ERaTE xToBPBube(&: b Ot Ry

Cl-6 zo al kyd rIcAHPONW ANY, HRUP 2 sSHeRhds éﬁ%h%hggyyeEﬁQQ&QQ¥E6H¥F9r0Up and
the like), a |lower al koxycarbonyl group (e.g., Cl-6 al koxy- carbonyl group,

such as netproogyeardriydny letdmmape @ndorple, Ligedporncardbhylogycampoamyd t he
I N s R TN O A R 4
15 benzyloxycarbonyl group and the like), an aryl group (e.g., Cs-
14 aryl group, such as phenyl, naphthyl group and the like), an
aryloxy group (e.g., Cg1z aryloxy group having, such as
phenyloxy, naphthyloxy group and the like), an arylcarbonyl
group (e.g., Cg-14 aryl-carbonyl group, such as benzoyl,
20 naphthoyl group and the like), an arylcarbonyloxy group (e.g.,
Ce-14 aryl-carbonyloxy group, such as benzoyloxy, naphthoyloxy
group and the like), a carbamoyl group optionally having
substituents (e.g., carbamoyl; carbamoyl group mono- or di-
substituted by alkyl group having 1 to 6 carbon atoms such as
25 methylcarbamoyl, dimethylcarbamoyl group etc., and the like),
an amino group optionally having substituents (e.g., amino;
amino group mono— or di-substituted by alkyl group having 1 to
6 carbon atoms such as methylamino, dimethylamino, ethylamino,
diethylamino group etc., and the like) and the like can be
30 mentioned. The number and the position of the substitutions
are not particularly limited.
As the ring formed by R; and R; together with the

adjacent nitrogen atom, for example, pyrrolidine, piperidine,
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14 aryl group, such as phenyl, naphthyl group and the like), an aryl oxy
group (e.g., C6-14 aryloxy group having, such as phenyl oxy, naphthyl oxy
group andwohs/ilosde), an aryl carbonyl group (e.g., C6_14 acalronoisecyl

group, such n 0n group and the _|ike an ., .
arylcarbonyPg;&(lyBE 59¥&%ne gP%%hﬁ%har§P$Q3¥¥Hﬁ§?of?tﬁF@gsrogﬁéﬁoééne'
benzoyl oxy, téﬁﬂahiﬂ@ybi?%&qugﬂ@yﬂl@%d Red i1k®e Rl ¥ebarmpyh cgequp optional Iy
having substituents (e.g., carbanoyl; carbanoyl group nono- or di-

substituted by al Kiye bhb@pomq’ig drqup”s afartien “@g/dmcalurbgn?graﬁp

met hyl car banpyl, di | car ba r etc and 't i ke an am no
grou% optioﬂ%%f?nﬂ% YHBX%ﬁ%%t?ﬁggﬁﬁﬁﬁ ég%; r%ﬂﬁ%ﬁ§ntegnpﬁotaﬁoa BO¥Brio- or
di - substij uhedtbyna@bkiy! B oRlp Havingal hgve610%b9n BLOFE S 1a5to

net hyl ami no, dlnethylanlno ethyl am no, di ethylam no group € , and t he

| i ke) and t hke| &kerenanbioBed ners Cnetn Tk mun&is&:n.tarltdbﬂ.hEppé$tILbﬁﬂ of the

substitutio re not particularly limted. As the ring formed by R2 and
R3 togethergaf ﬁygﬁ%ca B Ry t Qﬂéﬂﬁenf5pee%éﬁﬁﬁé OSyrrolldlne

piper dine, 5 30: Y0, 03¢ 4 0p8 45, PAILAPUILAY 946 ohmapiRen e, TpLPARLI ne.

pi per azi ne, tetrahydrqu|noI|ne tetr ydr oi soqui nol e can
be nmenti onedamd&her' @yﬂf@m@mbon group” of the "hydrocarbon group optionally
havi ng substituents” represented by the above 5 nentloned E, R RL and Y
may havel® to 5, %ﬁe?%ﬁab@%t%FQQYQ¥lc19%9“@VOP§n§ﬁ?| Hé§e§9§§€l%9eﬁr0@@

Substy |t abbee PO P8Pl LA IMALAGAIDOR LU, MRS o B0 LI Nunber

of substituents is eac St t

di fferent. dénAsotide Ehemedizw;ysc Ji @wizeinetnb@ aeta%ﬁgmbl C group
optionally haV|ng substituents” represented by the above- nentioned E, R

and Y, a 5- ?EGH?Cﬁ%%%@rQ%P%ﬁcﬁﬁﬁ|Qﬁtqﬂﬂﬁﬁﬁo@ycMm@agﬂ@apedndosa@ummabdcor
E?ﬁgfggﬁg???gﬁl é%éTg (grgﬁﬁegéﬁ alnlnggrouDrg%gt%ngggtuglng atom (ring
15 atom), 1 to 3 (preferably 1 or 2) kinds of at least 1
(preferably 1 to 4, more preferably 1 to 3) hetero atoms
selected from oxygen atom, sulfur atom and nitrogen atom and
the like can be mentioned. As the mentioned above, as the
“heterocyclic group” of the “heterocyclic group optionally
20 having substituents” represented by Y, a saturated oxygen-—
containing heterocyclic group containing, as ring atoms, 1 to
4, more preferably 1 to 3, hetero atoms selected from oxygen
atom, sulfur atom and nitrogen atom etc., and the like are
preferable, particularly a 5- to l2-membered saturated oxygen-—
25 containing heterocyclic group and the like are preferable.

As the “aromatic heterocyclic group”, an aromatic
monocyclic heterocyclic group, an aromatic fused heterocyclic
group and the like can be mentioned.

As the “aromatic monocyclic heterocyclic group”, for

30 example, a 5- or 6-membered aromatic monocyclic heterocyclic
group such as furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl;
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, furazanyl,
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15 atom), 1 to 3 (preferably 1 or 2) kinds of at least 1 (preferably 1 to
4, nore preferably 1 to 3) hetero atons selected fromoxygen atom sul fur
at om and wiao3agssasat om and the |i ke can be nentioned. As RGTIPOBROTSHONEd

above, as the, .heterocyclic group” .the "heterocycljc_group optionally
20 havi ng sﬁb%t%_trﬁb]rﬁog]‘gzroelﬁ s&n?eé- 1 ,lﬁzgii’ﬁra e%'%?%@éjlpac%ﬁtyéi'ni ng
heterocyclit, Hrpup-COMIRINI Y2 S thifgody M8 relrhPo1d1, ML gL €rably 1 to
3, hetero atons selected fromoxygen atom sulfur atomand nitrogen atom
etc., and tieriddamiravle, fgyefeddbyd, parbzdolar| yrhabingd d2= nerdet athe

sat ur at ed oi%%gn 25 contai ning heterocyclic group and the like are
preferabl e. %aTe PeymsTEtiof et er ocycl i ¢ group”, an aromatic rmonocyclic
het erocyglic gro arQnRLLG o h ' & | i can
be nenti gned. As t eﬁ'{'éar (?natl éﬁﬁogggggl ﬁ%ﬁﬁg%?%%ggl%&g@oh%é ]tlag(ran{;é(;%,
exanpl e, a &-8-ortd-Iemzered-«alr ardinbe inpDAasydl hetbebeyOTYE| grourgr oup such as
furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl,

i m dazol yl , (RFREFAGRAY "2 Reterogygdiiszergrp whoraipy bl sofpygmentioned 5-

1, 3, 4- oxadi 45 PCT/ JP 7546 .

I 25 th adiasarymos S et Yo 08 e PGy 0t gt s

1, 2, 3-tri azedrnense® witH i:az@hglenet @i hgz0byl a RytédybycPVE i Sagid Wherein

pyrimdinyl, pyrazinyl, triazinyl etc., and the |I|ike can be nentioned. 5

As the "dr ohg | feusEd Hafareaycitive §esapocyedicesaoppbe, of atl® to

12- menber ed, aromat i.c fused heter gcg:n%i c gr o#g }(; refer abl%l a heterocyclic
ST 6t SIS B nBhB87 &t P ONRTY ¢ Honocycl i ¢

group wher €in the aforemnmenti Shed

het er ocycl iKe s, d1Sic GRRARNSEd WohBeAsbNZesgck i 89, bz SrhelRF0CcyCli C
group wherein zo the sane or different two het erocyclic groups of the

af or enent i orbEhzafluaEnbéeadodhdmnyilc heobeyzdtiviemmet eriowiadlvile, group are
. SU, . yoq . : i enyl,
condensed) ,, SUch, gs Jbenzofuranyl,, ' 828enzohirany]. benzothieny 1 o
i sobenzot hi &R %9-"dol yi*
15 benzoisoxazolyl, benzothiazolyl, 1,2-benzoisothiazolyl, 1H-

benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl, naphthylidinyl,
purinyl, pteridinyl, carbazolyl, a-carbolinyl, B-carbolinyl, y-
carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,

20 phenazinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl,
phenanthrolinyl, indolizinyl, pyrrolo[l,2-blpyridazinyl,
pyrazolo[l,5-a]pyridyl, imidazo[l,2-alpyridyl, imidazo[l,5-
alpyridyl, imidazo[l,2-blpyridazinyl, imidazol[l,2-
alpyrimidinyl, 1,2,4-triazolol[4,3-a]pyridyl, 1,2,4-

25 triazolo[4,3-blpyridazinyl etc., and the like can be mentioned.

As the “saturated or unsaturated non-aromatic
heterocyclic group”, for example, a 3—- to 8—membered
(preferably 5- or 6-membered) saturated or unsaturated
(preferably saturated) non-aromatic heterocyclic group

30 (aliphatic heterocyclic group) such as oxylanyl, azetidinyl,
oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
piperidinyl, tetrahydropyranyl, thianyl, morpholinyl,
thiomorpholinyl, piperazinyl, azepanyl, oxepanyl, thiepanyl,
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i soi ndolyl, 1Hindazolyl, benzimdazolyl, benzoxazolyl, 1,2 15
benzoi soxazol yl, benzothi azolyl, 1,2-benzoisothiazolyl, 1H benzotriazolyl,
qui nol yl , wicemgussasl yl , ci nnolinyl, quinazolinyl, quinoxalRaiydPp3/07546

pht hal azi nyl , napht byl i di nyl rinyl teridi nyl
a- car bol i n¢F226Pea¥ bol Fﬂ%%/e?/@n}épj;r bao%/‘??%fpyl ’alcor%onlaﬁi Ilf:’a:ﬁ%rz%éégﬁhyl ,

phenothia;%g&&ocgg Ebe@ﬂEEQMéanyfeﬁﬂ%aﬁﬂéiIBMe ddH it RiceMydloned. These
phenant hri di nyl, % enanthrolinyl, indolizinyl, pyrrolo[1,2-b]pyridazinyl,

pyr azol o[ 1mayabpy bikdykubbii tazed 1212 adpymd iy |, thetardz dRElsdealpyri dyl
i m dazo[ 1, 2-b] pyri dazinyl, imdazo ;%ér gﬂpy i mdi.nyl,. ..
1,2, 4-tri aPEOSERLA0APEYr| dyPXoRY BTl bELnY L o T?ﬁqﬁ%ééﬁﬁ%ﬁay&az?ﬁyl etc., and

the |ike_can t.1 oge " ANEAtur at non-aromati c
heterocy%lPgagggggg}’fgrgéigég?%?fé %?&%%Q%?ﬁ% (%red 3!’?]o're21(‘aejrably 5- or

6- menber edhxealtifrabgdropyrasgal r 2t exotlf pokimy hbl 3~ sariviared), Aon-aromatic
heterocyclic group 30 (aliphatic heterocyclic group) such as oxylanyl
a;ethhpylfXQ@%@ﬁaﬁ?EFYﬂhié?éﬁ?P?eﬁﬁpﬁéw(ﬁﬂﬁﬂq XRECPARY ro?ﬁPﬁP%h&ﬁ%SPg%yl,
pi peridinyl, tetra [ anyl i Db i hi r phol i nyl,
plpera2|ny@,9§8§é§ﬁéﬁpgg¥gpa%yP?ggﬁgg%%%ﬁF?i3§£%$¥%%ﬁ%?S%ZgﬂgcglJP03y07546
oxazepanyl ,od¥:@zeRamyll, azeganiliazoxanahyindt thechiyd., Aodamevhayed

t hi azocanyl and the |ike can be nentioned. These may be ox zsubs&jtuted
and exanpl e®r-feacreftion bletieso2y cbk6agEPRE FYFR 23 ckopsRRWITYiicymy L and

2- oxopi peridinyl,. 2.5 oxazepanyl, 2-oxazocanyl, 2-oxotetrahydrofuryl, 2-
oxotetrahyd&ﬁb -5 ?FEESEHB%Fanyl, 2- oxot hi anyl, 2- oxopi perazinyl,

2- oxooxepanyl, 20XQ9xAzePRaRYkuedtOxXBhBi ERaNYhetePoXal it apepaitylof the
2- oxooxocanyl, 2-oxothiocanyl, 2- oxooxazocanyl, 2-oxothiazocanyl and the

like. A 5- minderetitd itograupmapicéonaidyobyelng grbupl SIRMCHS
O e oy e SBob2-RERLELARLCs, AR LAY PURS) AN At the
15 example, those similar to the “substituent” of the
*hydrocarbon group optionally having substituents” represented
by the aforementioned E, R, Ry and ¥ and the like are used.
The “heterocyclic group” of the “heterocyclic group
optionally having substituents” represented by E, R and Y may
20 each have 1 to 5, preferably 1 to 3, substituents mentioned
above at substitutable positions of the heterocyclic group,
and when the number of substituents is two or more, the
substituents are the same or different.
The bond between R and W in the compound of the present
25 invention is explained below. When R and W are bonded, the
position of the bond between R and W is not particularly
limited as long as R and W can be bonded.
The bondable position of R is the position where the
vhydrocarbon group” and “substituent” of the “hydrocarbon
30 group optionally having substituents” defined above for R can
be bonded, and the position where the “heterocyclic group” and
wgubstituent” of the “heterocyclic group optionally having

substituents” defined above for R can be bonded.

33



"het erocyclic group optionally having substituents” represented by the
above-nentioned E, R and Y may have, for 15 exanple, those simlar to the
"subst it ueat03/108845s he " hydrocarbon group optionally havi ngpcauirss/otsuent s"
represented by the aforenentioned E, R, Rl and Y and the |i ke are used.

The "het er ocycl i Bs gilsaprordah ke pasditdrac @l Yo G S9pdabpei BRELFYORa9T ngie
substituents' represented by.E. R.and Y f ch t :
pr ef er abl yt@li’ﬁfgr,lgs%iwtlfﬁg%lf%canrébn gl &reodn%boo\zlf(e) tgl[% Sl(}ggt\é?teé'}anglBosi tions

of the hetgraeyehiBoRr §HPup AEhhen ¢ Vi esulefc isubsittst ueBFinkd two or
nore, the 3Substituents are the sane or different. The bond between R and W

in the conpbumd Bbrtlie priesetrblePosiems of e slizcdegtbehad When R and
Ware bonded, the _position of the bond between R _and Wis.not rticularly
limited asPYBRECAEPR aREOW c o chiet e He @”dné_% B G R R i's t he
posi tion ﬁggggtﬁgﬁ o%h¥ﬂé9€ﬁ§$¥%béEEBﬁwrfﬂ%?"éﬁﬂﬁﬂét“ﬂ@@ﬁbc@&bbhering

“hydrocarbon 30 group optionally having substituents" defined above for R
can be bospgedonandyt hevpogi sulostithesrets ' heldfigtest edpolel ogr sdpY dndand

"substituent” of the "heterocyclic group optionally havi, bstituents”
def i ned ab@vEORBRDRSCRASHE BonAEd-NS3 R%%%%quﬁ; BERRIPOY/ 57846 As t he
bondabl e pagiti dapl £oR081 4 1100, By tdhe s tidhiealant qelahag
hydr ocar bonﬁgtrtgggpgégy\{:hgrggﬁgva en? o aﬁl}n hy rocarsb&nugroup optionally

havi ng saibsbictaeribs” rdafi nedan abeveetoto¥da bondabl e position of the
"di val ent chain 5 hydrocarbon grgr;(g%%defi ned above for W, and

bondabl e posi ti Bnadfl Whearhereeededrti e Rndapte Wcﬁ%&&%?ﬁ’er‘f?ﬁé
0Bty 0l 1Y UG0S, B4R L UERLSEoHet ot 20 e dafdai 7 ndoch bondatl e
havi ng subsgls uent $ingdef Epedetompbeyea fostilitaiged wanrdermreninteiedngR and W
can be bonded at the bondabl e position thereof ) o

ring (e.g., azetidine, pyrrolidine, piperidine, homopiperidine

15 etc.), an unsaturated nitrogen—containing ring (e.g.,
tetrahydropyridine etc.), an aromatic nitrogen—-containing ring
(e.g., pyrrole etc.), a hetero ring (e.g., piperazine,
morpholine etc.) containing, besides the nitrogen atom to
which R and W are adjacent, at least one hetero atom selected

20 from the group consisting of nitrogen, oxygen and sulfur, a
fused ring (e.g., indole, indoline, isoindole, isoindeoline,
tetrahydroquinoline, tetrahydroisoquinoline etc.) and the like
can be mentioned. Of these, a 4— to 7-membered ring is
preferable.

25 The ring formed by R and W, which are bonded at each
bondable position thereof, together with the adjacent nitrogen
atom may have 1 to 4 substituents at substitutable positions
thereof. When the number of substituents is 2 or more, the
substituents are the same or different. As the substituent,

30 the substituents of the “hydrocarbon group optionally having
substituents” and “heterocyclic group optionally having

substituents” defined for R, and the substituents of the

“divalent chain hydrocarbon group optionally having
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and can forma ring together with the adjacent nitrogen atom As such
ring, for exanple, a saturated nitrogen-containing ring (e.g., azetidine,
pyrrolidi we o3giopsasi di ne, honopi peridine 15 etc.), an unsathROTAIPE3107546

ni t rogen- copt Al ni ring (e.g. et rahydr ridine etc.), an aromatic
nitrogen-co%Pgﬁﬁfﬁge?#%g é?%ﬁ%ﬁ? %ﬂﬁr I%éneggyan§lﬁQFQro et el ly, a

pi perazi ne, halB§ENOhife €L Cy), CORtHIHNG, i;6les 1L 09885 AL O

whi ch R and VVa?e adjaceﬁ%?;at | east Sﬂecﬁgsggg%ét%%?ggkéétgggﬁgéfg%%gkhe
group consi 8t fng atkynl tgoyen,swsty gen maridhydyl tuhyla phoped, risgpofepgl,

i ndol e, ind§I'nf, igﬁ%ndqte, i sQi ndal i ne, tetrahydroquinoline,

t et r ahydr oi Btﬁ hot TN B )SSmdPY e 1 et Ok Yhe RERLYbneld-othyimeryla 4-
to 7-menberg i LS f | 5 T i : d by Rand W which are
bonded at ea§ﬁ§l B%%%ablie:ﬁ%o%éta?olﬁqet h&érne%%, Hte%gé%ﬁéggvmth t he adj acent
nitrogen atom nmeBy hietve Hornid bl tsuddest iR wewt &,afozubsbimbléabl e positions

t hereof. When the nunber of substituents is 2 or nore, the substituents
are the sane or different. As the substituent, 30 the substituents of the
"hydr ocarbon group optionally having substituents” and "heterocyclic group
optionally having,/substi uents" defiped for R and thhe substituents of the
"di val ent chaifrdrocar
PCT/ JP03/ 07546__dubst i t

defingd fol Wcan be ioned. Specifically,
a hal ogen atom (& g., i ' iNe etc.), a Cl_6
al kyl group such ag nethyl, ethyl, , i sopr , butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, 1l-ethylpropyl, 5 hexyl etc., and the |like
can be nmentioned. By the bond between R and W for exanple, N CNN~ Nf

1----1 NV NN HN H3C NONNN
r/’\\N// r//\\N,/

HN N
\/H H3C/ O\/J\‘
<:::ii:t:f:J <<::EL\[:fEi <§EE%E;;,/

N /N N
EIJ = A

10 and the like are formed, but the ring is not limited to these.

N//

\/H

\

These may have substituents as defined above, and it would be
understood for those of ordinary skill in the art that they

may also have an isomer.

In the present invention, X represents a leaving group,

15 such as a halogen atom, a benzotriazolyl group, a (2,5-
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Nr-r' Nzo and the |like are fornmed, but the ring is not limted to these.
These may have substituents as defined above, and it would be understood
for thosewafodaosk4nary skill in the art that they nay al s@drawpes/ers4é soner.
In the present invention, X represents a |leaving group, 15 such as a

hal ogen at Sipxypyerebidinotyl) apbErowp @05 ths Woke3/ 5845 I8GT/AI P03/ 07546

di oxypyrrolidin-I-yl)ox rou nd t.he like. th . h m such
as fluori _ng?%ﬂ?r_(’)r%h%? %Q%hi%sg,&iuood‘]lﬁlee rar e'\“Otr%lel’i gejgfgrln%g[e)f e?lé(rg%g?e?ﬁ(gnd
chlorine isppaiikeul arpyerdrirs ably dnilorinke ipr psent chb¥enyi on, M
represents a hydrogen atom a netal cation or a quaternary amoni um i on.
In the prepeaferavkbation, the "netal cation” is exenplified by alkal

netal ion (e. g._, +, K+, Li+, Cs+ and e like), wt ref erence given
[o N, 20 In {1Eh pros RS I Se o e M FAPEPRERy BRI Fon EoT e &
exenpl i fi eﬂe%ltg‘é‘é{f&ﬁtw | Qo008 AR QP a1t Rhammoni um i on,
tetrapropyl amoniumion, tetrabutylafmmoniumion and the Ilike, with

pref erence gi venrhothetpadatiyt amomituimr orthel Ameftelcoppdant {8), a

phar macol ogi cal | y _acceptabl e basic 15 salt can be,formed .hetween an _acidic
group in acHBMBALEECRNY a3 hbriiRiRt 1Rkse %@ anY8r gahirc ggtc‘el ntg‘ea

phar macol ogi;¢al | y acgceptapl e aci d,addi tipnsalt can be forned bet ween a
SrecRr e e Yo oar

basic group”in’a nole e an norgani ¢ acid or an organic acid etc. 20
Exanpl egg of the L[Aotganptebast cimadiitioin caeotathatk)rnairgcbndensant ignt h

alkali netal (e.g., sodium potassiumand the like), alkaline earth netal
(e.qg., caléﬁuﬁﬁamﬁl%ﬁéeﬁikb),et%ﬁﬁﬁﬁﬁ¥#%ﬁm9QlQ§h&°PhetﬁFEé?tEMSaﬂwaﬁbP@s of

S erhs e e ELbRElo PRI 4L) (SR ARkt dLimLi emne. 20
like, with preference given to tetrabutylammonium ion.
In the compound (I), a pharmacologically acceptable basic .

15 salt can be formed between an acidic group in a molecule and
an inorganic base or an organic base etc, and a
pharmacologically acceptable acid addition salt can be formed
between a basic group in a molecule and an inorganic acid or
an organic acid etc.

20 Examples of the inorganic basic salt of compound (I)
include salt with alkali metal (e.g., éodium, potassium and
the like), alkaline earth metal (e.g., calcium and the like),
ammonia etc., and the like, and examples of the organic basic
salt of compound (I) include salt with dimethylamine,

25 triethylamine, piperazine, pyrrolidine, piperidine, 2-
phenylethylamine, benzylamine, ethanolamine, diethanolamine,
pyridine, collidine etc., and the like.

Examples of the acid addition salt of compound (I)
include inorganic acid salt (e.g., hydrochloride, sulfate,

30 hydrobromide, phosphate and the like), organic acid salt (e.g.,
acetate, trifluoroacetate, succinate, maleate, fumarate,
propionate, citrate, tartrate, lactate, oxalate,

methanesulfonate, p-toluenesulfonate and the like) and the
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phenyl et hyl am ne, benzyl am ne, ethanol am ne, diethanol am ne, pyridine,
collidine etc., and the like. Exanples of the acid addition salt of
conmpound WMoOo3/iossabude i norganic acid salt (e.g., hydrochl edmdrp3/eiské at e, 30
hydr obr om de, phosphate and the like), organic acid salt (e.g., acetate,
trifluor oa&é{“at e, succinate, naleate, funmarate, propionate, citrate,

tartrate, |actat o] f + A3 apes nakesand the
| ike) and the 360D $8r8sEn "B ARG GRasE Rrkeiian cgl‘rr?%gu%dgu) of the
present i nugakhta8sen@pasises ofhydrateydrBxanfpliesloflet fe5"hydirate"- i nd) ude
0.5 hydrate - 5.0 hydrate. O these, 0.5 hydrate, 1.0 hygrat& 1.5 ha/drate
and 5 2. ohWgarhee £ BraFer dbl% byketeonpolnBYEERESs th At an
i nvention engo c optically active conpounds. As the
opti cal I§/ Eagt Hg?%g%p%%%dﬁ%%ﬁa%%@nbound wherein one enantioner is in
enanti oner excesghéec8mpo@hdnol) | €5stidapr &t sinveafdoableacohparpre
preferably in enantioner excess of not less than 99% As an optically
active formrcamatry- ppdnePPEperesint 2etHie tHEPTBIdf aAONERE CRENFAALY " D1
~X2 D2 Y _wherein each_synbol_ i s defi hov [ raf erabl:e. ;15 As
the prefer QSFévce,oﬁ'B@Hﬁagaén%ﬁ%aég Iiuhé c‘@%r%oeuﬁjd O?"ie) ,esn c?rqogl)%grrﬁ e,ﬂlt he
fol l owi ng gpaeif bheSOBROUBYS (628, PeofBidt ONads thHMAY0%S is preferable,
2-[methyl [[(R-2-[[[3-methyl -4-(2,2,2-trifluoroethoxy)-2-

10 more preferably in enantiomer excess of not less than 99%. As

an optically active form, an (R)-form represented by the

formula

wherein each symbol is as defined above, is preferable.

15 As the preferable compounds encompassed in compound (I),
for example, the following specific compounds can be mentioned.

That is,

2—[methyl[[ (R)~2-[[[3-methyl-4-(2,2,2~trifluoroethoxy)-2-
pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-

20 yl]lcarbonyl]aminolethyl acetate,
2~ [methyl[[(R)-2-[[[3-methyl-4~(2,2,2-trifluoroethoxry) -2~
pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]ethyl trimethylacetate,
2~[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)—-2-

25 pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
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pyridyl ] methyl]sul finyl]-1H benzi m dazol-1- 20 yl]carbonyl]am no] et hyl
acetate, 2- [methyl [ [ (R -2- [ [ [3-methyl-4- (2, 2,
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car bonyl ] hl-ergb -
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3, 4-di fl uorobenzoate,

2- [ met hyb[[y@ﬂ)caszppé]ﬁ@ﬂnw]ezh@ 5 IQeFWW%?m%xy) 2-

pyridyl ] methyl - 1H z @gﬂy _-et hyl
4-tr|flupr&héfk%§y' Rf%&t [289 hgfﬁg% % % %Fgfﬁ [ [ 3- ne%ﬁ?f Z- (2,
2, 2-triflyer Q?Ihq&&hyiasuafﬁh91h}MHthhiSMidazwdil{F+ben2|nldazol-l- yl]
carbonyl] am no] ethyl 4-fluorobenzoate

2- [ met hyl [ [y1R)cazbioryd-lmetimpll e4hyd, 3-gbiprebent@@thoxy) - 2-
Sy;' dyl ety Wﬁﬁy@ 3+ henzi i dazol-|,25 yl]garhosvddamaglethy

15 pyridyllmethyl]sulfinyl]- —1H-benzimidazol-1-
yl]carbonyl]lamino]ethyl 3,4-difluorobenzoate,
2—[methyl[[(R)—2—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—2—
pyridyl]methyl]sulfinyl]—1H—benzimidazol—l—
yl]carbonyllamino]ethyl 4—trifluoromethoxybenzoate,

20 2—[methyl[[(R)—2—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—2—
pyridyl]methyl]sulfinyl]—lH—benzimidazol—l—
yl]lcarbonyl]amino]ethyl 4-fluorobenzoate,
2-[methyl[[(R)—Z—[[[3~methyl—4—(2,2,2—trifluoroethoxy)—2—
pyridyl]methyl]sulfinyl]—lH—benzimidazol—l—

25 yllcarbonyl]lamino]ethyl 3,4,5-trimethoxybenzoate,
2—[methyl[[(R)—Z—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—2—
pyridyl]methyl]sulfinyl]—lH—benzimidazol—l—
yl]carbonyl]lamino]ethyl 2—-pyridinecarboxylate,
2—[methyl[[(R)—Z—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—2—

30 pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]ethyl methoxyacetate,
ethyl 2—[methyl[[(R)—Z—[[[3—methyl-4—(2,2,2—trifluoroethoxy)—
2—pyridyl]methyl]sulfinyl]—1H—benzimidazol—1—
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2-pyri di newarshiossybat e, 2- [nmethyl [ [ (R) -2- [ [ [3-net hylCrrpog/@ss 2
2-trifluoroethoxy) -2- 30 KI‘I dyl ] met hyl ] sul finyl]-1H benzi m dazol -1 -

yl ] car bony Wldrkribpay hy pmipe @‘Z@'fabe@%ﬂf@n@t%yl

> by dyl | ARG PPSal FrRGPTEAH bERL i bbbt T e Possas

PCT/ JPO3/ 0@4@111)5&]3@%9@?#13%%9&1@1 m(étlﬁﬁ]bﬁﬂaiﬁlyl]m—%yﬂmmldazol 1-

2-[methyl [[(R)-2-[[[3-met hyl -4-
E:;'r I)l)ﬁolr Oelyﬁﬂm?)fbﬁnpﬂtﬂ aniyhpﬂrethyl]@@rbwme} 1H benzi m dazol -1 - yl]

am no r
2- [ net Ky; [1f°PF[°§ylt'lre¥ﬁ); EB@S?;S?[fiﬁ %8}38%,[%0%,)2 2—trifluoroethoxy) -

2-pyridy|] I tazol 7 bhonyl t hyl
car bonat e, r%é%zy §g]¥nﬁg%ﬁk]l %1[3'(1%?8 l [[3- rrertﬂhig/nllj?déé (dé"lajfzl Zwrgf?lrpopg!at ﬁoxg)-

2-pyridyl] W]hwrb@ntyﬂl] amhhelb#thghzd:m]dm@ttel - 1o yl]carbonyl]am no] et hyl
carbonate, 2- LC ([ - [3- rget y) -4- %'g?n_ 2 B
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carbonyl] am no] et hyl carbonate

2- [ethy|[[(4% thﬂﬂ[dﬁﬂhﬁrldiézmQtQY%r%T %ogd%f$ﬁﬁ55uq?oethoxy) -2—
Pyt Ayl T et il LS i Lehbengh 11 daz0Ls L roydd, gchonyl | amno] et hy!

2-trifluor g;elt Q@%)oﬁya] apM hiodwhchiret ’ayti:&hljnﬂrdsmn}aﬂ%—kgehzaanmlajje |- yl]
carbonyl] am no] ethyl acetate, ethy

2-[i sopropﬁ-[n[e(‘dh)O@-e[t[h[Y\;« ﬂet[ht?rthxl([i(ﬁ ) 92— [[[3-methyl-4-(2,2,2-

trlfluoroethq ).-

tri lu I%¥! EE ¥hh§fh Eﬁyi]SE&PEH%iFLH?%%thmldaZOl 1-
yllcarbonyl]amino]lethyl carbonate,

2—-lethyl[[(R) -2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl acetate,

20 2-[isopropyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)—-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl acetate,
ethyl 2-[isopropyl[[(R)-2-[[[3-methyl-4-(2,2,2~
trifluoroethoxy)—2-pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-

25 yl]lcarbonyl]amino]ethyl carbonate,
2-[cyclohexyl[[(R)—2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]lethyl acetate,
2—[cyclohexyl[[(R)-Z—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—2—

30 pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyllamino]ethyl ethyl carbonate,
2-[[[(R)—2-[[[3-methyl-4-(2,2,2-trifluorcethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
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pyridyl]methyl]sul finyl]-1H benzim dazol-1|- I]carbonyl]- -
pyrrolidi n?h][rférﬁylpeé&’éPﬁYéet]éYH/l [ (R)-2-[[[3-methyl-4-(2,2,2-

[met hyl [ [ (R).-

pyridyl ] m(st yI ]léul:fbleggf)ryil—ébéﬁrgd lgﬁé{ﬁwgﬁﬂq‘gﬁbo eélr%lrn%daggét ét_e
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[3- nethyl pyrg%yl]methgl lgg&?FtP£§g2n21m1dazol—l—yl]carbonyl] —-2-

pyrrolidinyl]methyl acetate,

ethyl [methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2~

pyridyl]lmethyl]lsulfinyl]l-1H-benzimidazol-1-

yllcarbonyl]amino]acetate,

20 2~[[[5-methoxy-2-[[ (4-methoxy-3,5-dimethyl-2-
pyridyl)methyllsulfinyl]-1H-benzoimidazol-1-
yllcarbonyl] (methyl)amino]ethyl benzoate,

—[methyl[[ (R)-2=[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-

25 yl]lcarbonyl]amino]propyl benzoate,
2—[methyl[[2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl tetrahydropyran-4-yl carbonate,
ethyl 2—-[methyl[[2-[[[3-methyl-4—(2,2,2-trifluoroethoxy)-2~

30 pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl carbonate,
ethyl 2-[methyl[[(S)—-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -
2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
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pyridyl ] nmethyl]sul finyl]-1H benzi m dazol-1- 25 yl]carbonyl]am no] propyl
benzoate, 2-[methyl [[2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-

pyri dyl ] matdwnglipssdbf i nyl ] - 1H benzi m dazol -1 - yl ] carbonyl | amataipes/mshe

t etrahydropyran-4-yl carbonate, eth
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yI]Carbonybﬁhgﬂné}ﬁmgpyyla&éRbt%—[[ 3-methyl-4-(2,2,2-trifluoroethoxy) -

15 2-pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-

yl]lcarbonyl]amino]butyl carbonate,

ethyl 3—[methyl[[(R)—Z—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—
2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]propyl carbonate,

20 3-[methyl[[(R)-2-[[[3-methyl-4~(2,2,2-trifluoroethoxy) -2~
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]propyl acetate,
3—[methyl[[(R)—-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-

25 yllcarbonyl]amino]propane—-1,2—-diyl diacetate,
diethyl 3—-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2~
trifluoroethoxy)-2-pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]propane-1,2-diyl biscarbonate,
2—[[[5—methoxy—2—[[(4—methoxy—3,5—dimethyl—2—

30 pyridyl)methyl]sulfinyl]-3H-imidazo[4,5-blpyridin-3-
yl]carbonyl](methyl)amino]ethyl 3—chlorobenzoate,
2—[methyl[[2—-[[[3-methyl-4-(2,2,2-trifluorocethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
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pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
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I b I thyl-4- (2
Y ]chatr Zo?ylzl_ﬁ Fg‘&ﬁhmg aﬁeﬁ%@r I %It}p}irr?{ f| ny ]]u%flgrgb%‘r?%g?ﬁ”gazgl -1 - (
{LI??ILEQP%W%%EPI“*Smm"#ﬂamnﬂﬁﬂ?imﬁm‘é“aéem F
trifluor oewﬂgw)abznégkﬂ an,iyhi) rethyl | Sohe il §4- mn@ziMﬁYdaE@IrbpnayﬁB],

b I t hyl t t
S 02w B SRR kel Ly 0ot
pyr i dyl )lgrett@ﬂfh%'r%@nbky Qﬁéﬁ?iﬂnét pygulobl%yi] Mis-earhenuk b1 -1-

(methyl) amno ]ethyl car ona e and 20 (+)-ethyl
2-[[[ 5- net Iydmaazbbb(yéli metihokygiByb- aceetty) - 2-

(=) —ethyl 2-[[[5-methoxy-2-[[ (4-methoxy—-3,5—dimethyl-2~

yl]
2-[[
pyri
yl]c
2-[[
pyri
carb
2-[[
pyri
carb
pyri
yl']c
2-[1[
pyr

pyridyl)methyl]lsulfinyl]-3H-imidazo[4,5-blpyridin-3-
yl]carbonyl] (methyl)amino]ethyl carbonate and
20 (+)-ethyl 2-[[[5-methoxy-2-[[ (4-methoxy—-3,5—-dimethyl-2-
pyridyl)methyl]lsulfinyl]-3H-imidazo[4,5-b]lpyridin-3-
yllcarbonyl] (methyl)amino]ethyl carbonate, a salt thereof and
the like can be mentioned.
Of these, the following compounds and salts thereof are
25 preferable.
2—[methyl[[(R)-2—-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2-
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]carbonyl]lamino]ethyl acetate,
ethyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-
30 2-pyridyl]methyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl carbonate,
2—[methyl[[(R)-2-[[[3-methyl-4~(2,2,2-trifluoroethoxy)-2-

pyridylimethyllsulfinyl]-1H~-benzimidazol-1-
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pyridyl)nmethyl]sul finyl]-3H1imdazo[4, 5-b] pyridin-3- _
yl ] carbonyl ] (nmet hyl ) am no] et hyl carbonate, a salt thereof and the |like can
be nenti owedes/1aks4s hese, the foll ow ng conpounds and sal t s RdTeIPe®H7586 € 25

f ble. 2- th R), .- 2- 3-methyl-4- (2, 2
I[2)rte r.e; ?uo?o%%h%%%ony %V[rrici(jlﬂﬁhﬁét H{ﬂ‘%@@y T aﬁ}Hﬁl‘B%HZFﬁF}a‘a%%F@t - yl]
car bonyl ] aﬁlmétﬁﬁvtzﬁpﬁﬁln?et@lm@' &, [zm%U&Bf b ubBbetBoxl) L21 3- methyl - 4-
(2, 2, 2-trifluoroethoxy

2- pyr|dyI]npyhydyblméthmdﬂsw}fﬂnyimﬂmﬂﬁmewz1h1whko¢anbonyI] am no] et hyl
car bonat e, %nethyl # [. (R -2-_[ [ [3-nethyl-4- 2,2-trifluoroethoxy)
- 2- pyrldyl¥ﬁﬁ PP ?Wﬁﬂﬂ ?ﬁ@ﬂﬁyﬁﬂﬁﬁﬁﬁaﬁéppwlaﬂ34v@ﬂ09??@88@3@r

PCT/ JP03/ 07 t gt rahyd onate, 2-
B e L e e T e S
pyr|dyI]netpyfidyﬂImémhjlHé&lﬁmﬁyﬂﬂ4xHHMenhimiHhzsapmenyI] ami no] et hyl
tetrahydropyran -yl carbonate, 5 eth

2-[met hyl [ [2L] ﬁé@mwqu@@n@- m%ogp@ft@et hoxy) - 2-

o Ibg%;% o tgi‘[ﬁ%f%f FE’%J ogﬁrn_zizf?[[(z‘r%'etklﬁoi,ylg aagfﬁﬁﬁlﬁ? no] et hyl

pyridyl) rTEtbyfidyli)fmélM{ﬂr]?dﬁlﬁmrq;aZJO{%—imﬁbﬁ%l[dl B- Bipf}erYh jcarbonyl ]

(methyl) am no ]ethyl carbonate,
2-[[[5- n&t hbkycazr@qqmlln@nﬂfdwgﬂ-)aMmeWI cgrbonate,

dyl t I f daz 4, 5- Q] pyr.i.di | ]
carbony |1 (net bt e i Qeedteony 3,8 dme@;yl—%
2- t hyl Hedl (e X -
pyLrSyl{négﬁy%%éiﬁﬁﬁ%l l'1H—§2%?%#1ggiéﬂgagggm@cgr%gg%?igﬁ$n%]ethyl

acet at e, ethy]cam@qqiihﬁmdnhwﬁ)ZmpF¢Ae¢bUﬂomye3aﬁed|nethyl

pyrt v et by Lol ) ot bena 0 e28! 515 YLl o1 oroathon) -2-

15 pyridyl]lmethyl]sulfinyl]—~1H-benzimidazol-1-

yl]lcarbonyl]lamino]ethyl acetate,

ethyl 2-[[[5-methoxy-2-[[ (4-methoxy-3,5-dimethyl-2-
pyridyl)methyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl] (methyl)amino]ethyl carbonate,

20 ethyl 2-[[[(S)—-5-methoxy-2-[[ (4-methoxy—-3,5-dimethyl-2-
pyridyl)methyl]sulfinyl]l-1H-benzimidazol-1-
yllcarbonyl] (methyl)amino]ethyl carbonate,
ethyl 2-[[[2-[[[4- (3-methoxypropoxy)-3-methyl-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-

25 yl]carbonyl] (methyl)amino]ethyl carbonate, and
2—-[[[5-(difluoromethoxy)-2-[[ (3,4-dimethoxy—2—
pyridyl)methyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl] (methyl) amino]ethyl ethyl carbonate.

The compound (I) can be produced by the following method

30 A or B.

(Method A)
The compound (I) or a salt thereof can be obtained by

condensation of compound (III) or a salt thereof with compound
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20 ethyl 2-[[[(S)-5-methoxy-2-[[(4-nethoxy-3,5-di et hyl -
pyridyl)nmethyl]sul finyl]-1H benzi m dazol-1- yl]
car bonyl | moedshngssuan no] et hyl car bonate, et hyl PCT/JP03/07546

2- 2- 4- th 3- net | - 2-
pygEgyI}LLtﬁ£?1gﬁ¥f$ﬁ pﬁh%% nE 2¥Elgres§§ce or absence of a base.

yl]car bonylhﬁé’eéiwi)@cfﬂ&g\lz;%d}yd Ca ﬂogq;deth%ngalt of compound (IV) here
2-[[[5-(difluoromethoxy) [[ (3, 4-di methoxy- 2-

pyridyl ) met &yé ] sxsrip hif jed Hbberiw rkdazoinentiphedasbhanyl bEneshydyaai (0] et hyl
et hyl carbopate. The co ound | ). .can be produced by the follow ng nethod
30 A or B. {REtFRIMRY A )Sa&rtsas%fpt afheresgarafn deidbtalhed by

condensats o q{%g% or
03/ 105845 P /%P’OB/ 7546 id(%\?% [ S]ﬁf?a t't ergg O%&?hegggg@g%%ee or I%eence

of a base. 1lihe) ,sai»:tga:rilcc:crmm@rnial(ﬁ |(le). and aicheasal, t tof Fraspesse:41d) here
are exenplified by the above-nentioned salts of conpound (1). For exanple,
aci d addi t i SR s eaLts ndrgwTiateac PFoRAPRate ecgtrahwrb@htmteje

sul fate, p t ke Qrgani c ,

acet at e, tr%‘?go%nag%%aaltg;@é grﬁeétglla%%% e, l%nﬁeaf e%) +F ung?g?au %?ré?) %n‘%ﬁ‘i,ﬂ%

citrate, tarikele,and atiatieikdxalmte, meet-hanegul f onate, p-tol uenesul fonate
and the like), and the |like can be rrentloned QX2 RX1I NO S~

99N 1,4 HtNY vﬁerel n each sygb i s.@s defined apeve.NThe ®eact| on
t ey

of Method gal | yNeapduct ed }[l n a; so!vggnt and I v sthatN es
Neact\@t%"ﬁ#%@eﬁ@tﬁeﬁ algy;

not i nhi bi
“‘N

(11D

10 Y
wherein each symbol is as defined above. The reaction of
Method A is generally conducted in a solvent, and a solvent
that does not inhibit the reaction of Method A is selected as
appropriate. Examples of such solvent include ethers (e.g.,

15 dioxane, tetrahydrofuran, diethyl ether, tert-butyl methyl
ether, diisopropyl ether, ethylene glycol dimethyl ether and
the like), esters (e.g., ethyl formate, ethyl acetate, butyl
acetate and the like), halogenated hydrocarbons (e.qg.,
dichloromethane, chloroform, carbon tetrachloride, trichlene,

20 1,2—-dichloroethane and the like), hydrocarbons (e.g., n-hexane,
benzene, toluene and the like), amides (e.g., formamide, N,N-
dimethylformamide, N,N-dimethylacetamide and the like),
ketones (e.g., acetone, methyl ethyl ketone, methyl isobutyl
ketone and the like), nitriles (e.g., acetonitrile,

25 propionitrile and the like) and the like, as well as dimethyl

sulfoxide, sulfolane, hexamethylphosphoramide, water and the
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appropriate. Exanples of such solvent include ethers (e.g., 15 di oxane,
tetrahydrofuran, diethyl ether, tert-butyl nmethyl ether, diisopropyl

et her, etWwd®nesggbycol dinethyl ether and the |ike), esteaa/apPe3/gisds et hyl
formate, ethyl acetate, butyl acetate and the |like), hal ogenated

hydr ocar bors kee. ghicdi BwYoPenEsREnaloBal @Fo@%r%mhﬁ%ﬁ%‘@m&chw%l de,

trichl ene, 20 11:2 OC%I tP;]eors%%t hane angFfE: lfg)%m: I’ggf‘?c&ﬁfba%s (le.Lgﬂteﬁ \

n- hexane, zene uene an

di met hyl forafmmod@ aléi N &%taﬁ}‘.haﬁehiﬁtd@eaagntb@ stkeded Kaftongs L. g. ,
acetone, nethyl ethyl ketone, nethyl isobutyl ketone and the Iike),

nitriles (@egleraddm &ni thoi 1180- 251gr eppontt by | eebulit t Herdfamabland 1 He 1 ke,
as well sulf X|de | f ol an hexanet h phoramd ter
and the 5(%\/\%%6%;/ éfo"?ﬁ’@%/u'O?%ﬁg %H’?e © %iéf?ra be’ nﬁ’séﬂm‘:il G

as a mxed Solaventi¢ 'gjxleere%rfount of the sol vent to be used is not
particularly limted as long as the reaction mxture can be stirred, which

is generally 2- fﬂh@e Hpeuindgl ¢facoupbubyg \K\/élghtprpae'i%@l’amlyeltéofi (sxe3) k@OufS@Idd
anount by wei ght, l.ati ve t

/ |l e of co un or asltt of.
The armunt J09f 9&?6%?6 & )1%0F‘° saPFeFﬁﬁggg r%‘&]e% q -

10 nol e, Ou%drrqlﬁ,l rgh-ati gglgotﬂergg}_e of corrpound (I Il) or a
sal t thereo 10 The eactlon of Method Ais carried out within a

t enper atwar e ranga‘h@f Heaamishoott 8E€thodl1A0Cs paefiedbdyt 20CGHin s80C. The
reaction tinme of Method A varies depending on the Kkind of compounds (l11),
(1V) or a stampersduast rangesoffv&mom apguielcd iton 10 Fer raferapby tHe'd itee,
but it is g@g%rally 1 mn - 96 hrs., preferably 1 mn. - 72 hrs., nore
preferably - 24 hrs. The base in Method Ais, for exanpl e, an

i norgani ¢ base (e reazadiomtGéaebomfamerhpat Asehie€addonading eal cdham

kind of compounds (III), (IV) or a salt thereof and solvent,

15 reaction temperature and the like, but it is generally 1 min.

- 96 hrs., preferably 1 min. — 72 hrs., more preferably 15 min.
- 24 hrs.

The base in Method A is, for example, an inorganic base
(e.g., sodium carbonate, potassium carbonate, calcium

20 carbonate, sodium hydrogen carbonate etc.), a tertiary amine
(e.g., triethylamine, tripropylamine, tributylamine,
cyclohexyldimgthylamine, pyridine, lutidine, y-collidine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine, 4-dimethylaminopyridine and the like);

25 alkylene oxides (e.g., propylene oxide, epichlorohydrin etc.)
and the like. The amount of the base to be used is generally 1
mole — 10 mole, preferably 1 mole — 3 mole, relative to 1 mole
of compound (IV) or a salt thereof.

The compound (III) or a salt thereof can be produced

30 according to the method described in JP-A-61-50978, USP
4,628,098 and the like or a method similar thereto.

The compound (IV) or a salt thereof can be produced

according to a method known per se or a method analogous

46



20 carbonate, sodium hydrogen carbonate etc.), a tertiary amne (e.g.,
triethylamne, tripropylanne, tributylamne, cyclohexyldimethylam ne,
pyridi ne, woutsidssae, y-col lidine, N N dinethylaniline, N rmipoposesi dine,
N- et hyl pyrroli di ne, N nethyl norpholine, 4-dinethylam nopyridine and the
like):; 25 aFRyFehe- oﬂ%§x@§‘Pder phepyKehe @xﬂhlécprsmomtt@uomcdmpoumi C(I)V)

and the lik T, the base to be used is generall nol e -
nol e, pref e§ BS %P#me&’ PTG A f@“‘?&ufdnﬁfagreﬁfenéﬁép%nﬁh%lv) or a
sal t thereoforr'zl'ﬁlaacwmpund (I'11) or a salt thereof can be produced 30
according to the pethod described in JP-A-61-50978, USP 4,628,098 and the

i ke or a met hod%%i m | ar‘"ﬁ]ereto The conpound (1V) or a salt t her eof can

be producedy_a¢ccqt dina it 0 g, met hog ]gnovvn per se or a nmethod anal ogous 46
VO 03/ 105848 %%T/ PB?,/ ther &¥Yd. For exanple, when X is a chlorine

t bt C - o] represe ted by
?hgmféfﬁfz““f"fvﬁﬁ?eax%mﬁ@%z SR L TR e i o o e

defi ned aboW/éth mh@s@eﬂe& tﬂmcédforomett&nyﬂhahgemefotmaﬁblororret hél e ik
chl or of or ri chI nmet hyl ) car bonat e, thi ophosgene and the like in
t he pr esenc ﬁ'«gt]c ¥ﬁ°ﬁa§eso[t9éﬁ?heéggne ap@t ¥lgyHilkd urran,

AR %féuéa{mm}pa% bestndltennalivel v poppoynd (1V) can be

al so obtai ned by treating ethyl carbamt 1S°0 agb‘y reacting
conpound (Wt§timhydraitart herceafondittch Let, hyk cahbesgéonamé st t h phosphor us
oxychl or| de cco rd| ng to the nmethod described in Synthetic Comunications,
vol . 17,%%.A gAY o coppesiod I¥haragohs abse helpea nedidoyt heresalitngf

o (gl oy o e L3 LR
organic a salt thereof with ethyl chloroformate, with phosphorus
oxychloride according to the method described in Synthetic
Communications, vol. 17, p. 1887 (1987) or a method analogous
15 thereto. As the salt of compound (VI), for example, acid
addition salts such as inorganic acid salts (e.qg.,
hydrochloride, sulfate, hydrobromide, phosphate etc.), organic
acid salts (e.g., acetate, trifluoroacetate, succinate,
maleate, fumarate, propionate, citrate, tartrate, lactate,
20 oxalate, methanesulfonate, p-toluenesulfonate etc.), and the
like can be mentioned.

As the acid scavenger used here, for example, inorganic
bases (e.g., sodium carbonate, potassium carbonate, calcium
carbonate, sodium hydrogen carbonate etc.), tertiary amine

25 (e.g., triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, pyridine, lutidine, y-collidine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine, 4-dimethylaminopyridine etc.) and the like
can be mentioned.

30 The compound (VI) and a salt thereof can be produced
according to a method known per se or a method analogous

thereto. For example, when D; is other than a bond, compound
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acid salts (e.g., acetate, trifluoroacetate, succinate, nmaleate, fumarate,
propionate, citrate, tartrate, |actate, 20 oxal ate, nethanesul fonate,

p-t ol uenewd @3ams84e etc.), and the I|ike can be nentioned. p&3/iPa®oEaé d
scavenger used here, for exanple, inorganjc bases (e.g., sodium carbonate,
pota55|un1d&ﬁboﬁaﬂebecabéﬁaﬁ¢dchyb@%@@%ﬁs%ﬂﬁhQHﬁQﬂRﬂﬂ@§8ﬁ6§5ﬁ§@ﬁ§ﬁé Bic.),

tertiary a e iethylam ne, tripropylamne, tributylam ne,
cyclohexyl%%ﬁé?ﬁ§?§ éVIEgrldine, lutidine, y-collidine, N N

di met hyl ani | i ne, N-met hyl pi peridine, N-nethylpyrrolidine, N
met hyl mor phol i ne, 4-|di met hyl ami nopyridine etc.) and the like can be
ment i oned. HEDFHE/cdhpBund (V1) ﬁﬁd)a salt thereof can be produced

according to a nethod, kno r a nmet hod anal ogo thereto. For
oxanpl e, WHESTBIT &4 othet AHEPIEbAHE™ Conpoungos? W o3 ToBgAgtoup, =nd
PCT/ JPO3L 024G r %glnbo@_énah?@ 9bt gk pedeBY5HREENsE NY $hIROMRURG 7 @lkasent ed
by the formula HDL-WNR4 (VII) Wherein R4 is a hydr ogen at om

or nitrogemapb@kgducngcgdoup thhdni& a¢hérreymdmsstead dvashdeffiorodlabove, or
a salt thereof with carboxylic acid or thionic acid represented by the
formula (MMIHL): 2 | Y-D2-C-OH (VI11) wherein each symbol is as defined
above, or a reackive lo derivative thereof (e.g., anhydride, halide etc.),
or a salt thereglf in a suitable solvent (e.g., ethyl acetate,

t et r ahydr of Y-Be+-Cai@H| or onet hane, (VIIN- di et hyl f or mani de etc., followed by

deprotection as necessary. As the salt of conpound (M1), far exanple,
aci d addltN@@r§&mt§a§bcﬁy@§°ﬂnéﬁgéﬁl@egtm%ﬂ bove, or a reactive

10 derivative thereof (e.g., anhydride, halide etc.), or a salt
thereof in a suitable solvent (e.g., ethyl acetate,
tetrahydrofuran, dichloromethane, N,N-dimethylformamide etc.,
followed by deprotection as necessary. As the salt of compound
(VII), for example, acid addition salts such as inorganic acid

15 salts (e.g., hydrochloride, sulfate, hydrobromide, phosphate
etc.), organic acid salts (e.g., acetate, trifluoroacetate,
succinate, maleate, fumarate, propionate, citrate, tartrate,
lactate, oxalate, methanesulfonate, p-toluenesulfonate etc.)
etc., and the like can be mentioned.

20 Alternatively, when D; is a bond, compound (VI) can be
obtained by condensing carboxylic acid or thionic acid
represented by the formula (IX):

Xo
HO——('":-——V'\/—N—R4 (1%
wherein each symbol is as defined above, or a reactive

25 derivative thereof (e.g., anhydride, halide etc.), or a salt
thereof with a compound represented by Y-D,-H in a suitable
solvent (e.g., ethyl acetate, tetrahydrofuran, dichloromethane,
N,N-dimethylformamide etc.), followed by deprotection, as
necessary. As the salt of compound (IX), for example, acid

30 addition salts such as inorganic acid salts (e.g.,
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15 salts (e.g., hydrochloride, sulfate, hydrobrom de, phosphate etc.),
organic acid salts (e.g., acetate, trifluoroacetate, succinate, naleate,
fumar at e, woraspiossaat e, citrate, tartrate, |actate, oxal at @CT/JP03/07546

met hanesul fonate, p-toluenesul fonate etc.) etc., and the |like can be,

nent i oned. h@ré¢h konkdé v eyl faliton Hypraobgogiglend phesrpaiRdSETt ) » cardde!C
obt ai ned by ¢ondepsi ng carboxyl.i ¢ acid . t hi oni id nted by the
formul a (|¥<$.181%a SH??C?-‘ WA (G )T %réLPé’irr?aecgcﬁ‘%gy Sf:glgéggg’defi ned
above, or A, f{g3eli VEukRrdes | tdpieddier eefi thate.,, taritydtiedelabahtde etc.),
or a salt thereof Wth a conpound represented by Y-D2-H in a suitable

sol vent (eogalatthyhedoatatel faretreahyuroflucaesudifonaseorBchinand the

N, N-di met hyl formani de etc.),. fo])] owed by deprotection, a necessary, As
the salt’o lb@np%%HS(W%h,aJr@Lei%ﬁﬁﬁ ,‘ea&pd §8%éb‘a‘i't POT2E5MHY §hcn as

| norgani ¢ gif$ALl & ken tneta B 03/ REH JF03RGRIE chudy oghhori de,
sul fate, hy ro%rom e, phosp?‘uate etc.), organic acid salts (e.g., acetate,
trifluor oagrkal ekesusaiinade, examdbat egrdanmivr dese puopi esatidmethylamene,
tartrate, |lactate, oxalate, nethanesul fonate, p-taluenesul fopate etc.) and
the 5 |iketrdgthglamineal REPFLIARING (RYIFO L R UMPLIBGTASE om i c. ),

al kal i ne eafth | , i et AARN C i gfihtke, and
for exanpl g,flegygeg%ﬁgl%ﬁ%geéu%%%é%%e%’hﬁtam ne%tn(raeit'e{j ﬁﬁ%gh%inﬁ%,g

pi perazinepyRyaiaki deoeliQiperéth ng,ard yenyiket prameneenizénngtam ne,

et hanol am ne, di et hanol am ne, 1o pyridine, collidine etc., and tjge | i ke can

be mentioned. AsAsh&hprbretething &R HEESAEEDPYRR At FRe i Rl

VIl) and t or myl I for I X -
<(’;1| kyl) -car bd&?llf’g?B p%f‘%. gg)?m%gaet ﬁ(}?ﬁgtlﬁ% %a%cg@rg%’ g{c. ; yg %é’g?y ag?%)_ﬁp, a
tert-butyl @qxgarbapybnghoyp u%olé.@ﬁﬂza/é@@w,arélﬂmﬂ]cagﬂm&l anc.), a

©
al | yl oxycar bonyl group, a Cr7-
benzyl group, a tert-butyloxycarbonyl group, a

15 benzyloxycarbonyl group, an allyloxycarbonyl group, a Cr-io
aralkyl-carbonyl group (e.g., benzylcarbonyl ete.), a trityl
group and the like are used. These groups may be substituted
by 1 to 3 halogen atoms (e.g., fluorine, chlorine, bromine
etc.), a nitro group and the like.

20 - As a method for removing such protecting groups, a method
known per se or a method analogous thereto is used, which is,
for example, a method using an acid, a base, reduction, UV
light, palladium acetate etc., and the like are used.

(Method B)
25 The compound (I) and a salt thereof can be obtained by

subjecting compound (V) or a salt thereof to oxidization

reaction.
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aral kyl - carbonyl group (e.g., benzylcarbonyl etc.), a trityl group and the
| i ke are used. These groups may be substituted by 1 to 3 hal ogen atons
(e.qg., flwaresnesssshl orine, bromne etc.), a nitro group awd/rragoisike. 20
As a method for renoving such protecting groups, a nethod known per se or

a nethod anghagedls thereto is used, which |s for exanplg a get hod usi ng
an acid, a?%dgg l'gg& (ynumact e //and he |ike
are used. (Merhag/B) oun 6Fe a sa|t t reO Qead;;;ji s
r i An
N N\A

by subjecting coppound ( V’a Salt thereof 0 oxi arzathon

WO 03/ 105845, @CT/ [ 0754 N ~S Noxi di zation aN 1 SI

NN DL (fir) 1) =“%2 D, ~X2 | D12 Y Y wher ei p- syPﬁbol is as
defined abqve. aﬂe reaction in Method B can be carri ed t using an
oxi dant such..as'hitric acid, hydrogen peroxi de, perbxyamwd 5 peroxyacid
ester, ozone, dtqltrogen tetQpOX|de | odosobenzene, "qglosu00|n|n1?

1- chlorobenzotrlazole tert- butyl hypochl ori te, ?

di azabi cycl of 2. ct ane- brom ne conpl ex, sodlun1netapF£@Qdate sel eni um
di oxi de, mangan 5€ di oxi de,

\ T2
Y

1R

wherein each symbol is as defined above.
The reaction in Method B can be carried out using an
oxidant such as nitric acid, hydrogen peroxide, peroxyacid,

5 peroxyacid ester, ozone, dinitrogen tetraoxide, ilodoscobenzene,
N-halosuccinimide, l-chlorobenzotriazole, tert-butyl
hypochlorite, diazabicyclo[2.2.2]octane-bromine complex,
sodium metaperiodate, selenium dioxide, manganese dioxide,
chromic acid, cerium ammonium nitrate, bromine, chlorine,

10 sulfuryl chloride, magnesium monoperoxyphthalate and the like.
The amount of the oxidant to be used is generally 0.5 mole - 2
mole, preferably 0.8 mole — 1.2 mole, per 1 mole of compound
(I) or a salt thereof. The oxidization may be carried out
using the above-mentioned oxidant such as hydrogen peroxide

15 and peroxyacids in the presence of a catalyst such as vanadium
acetate, vanadium oxide acetylacetonate, titanium
tetraisopropoxide and the like.

The reaction of Method B is generally carried out in a
solvent inert to the above-mentioned oxidation reaction.

20 Examples of the “inert solvent” include water, alcohols (e.g.,
methanol, ethanol, l-propanol, 2-propanol etc.), ketones (e.qg.,
acetone, methyl ethyl ketone etc.), nitriles (e.g.,
acetonitrile, propionitrile etc.), amides (e.g., formamide,
N,N-dimethylformamide etc.), ethers (e.g., diethyl ether,

25 tert-butyl methyl ether, diisopropyl ether, dioxane,
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chrom c acid, ceriumamoniumnitrate, brom ne, chlorine, 1o sulfuryl

chl ori de, magnesi um nonoperoxypht hal ate and the |ike. The anmount of the

oxi dant twdbes/mssas is generally 0.5 nole - 2 nole, preferrtaypodoB4aeol e -

1.2 nole, per 1 nole of conmpound (1) or a salt thereof. The oxidization

may be car r P IHITUSITRR t9Fe -AbovelFerifeaedeogi dasinstiohl asu hiacicten

peroxi de 15 ) resence cat al yst such as vanadi um
RS A S abdR a8 Pelhed

acet at e, vanadl um ox ace Stetrai sopr opoxi de and

the |ike. ThexdmgadiylghsdphdizhadeBels . genﬁﬁﬁthmSgrEée@sé&”ai&hé‘.§
inert to the above-nentioned oxidation reaction Exanpl es of tch S nert

sol vent" i AtixRik seltvent giheoieolfs (Bhe. “inewst hemiotentet Hanalsedlipr opanol ,

2- pr opanal t ones acetone, neth et hyl ketone etc.),
nitril es%(ege negall '?Lonl |]1(O§) %ﬁpgpfi{?ﬂPPFl by ‘é?t‘:&?t A GRIPqERG. (V) or a
f or mam de, sﬂwéﬁdﬂlformm de etc.), ethers (e.g., diethyl ether 25
tert-butyl nethyl ether, diisopropyl ether, dioxane, 50 WD 03/ 105845

PCT/ JP03/ 07546  tTdter a:feyaahmfounr aeme‘eﬁa):ureuié oyémiesal By O sordli rERRY koSHbé@XI de
etc.) and pol ar solvents g sul f ol ane, hexamnet hyl phosphorani de etc. )
whi ch may %%%yo,;go& Oa B0 38°%ed sol vent thereof . The "inert solvent"

s used in 5 genanal liabriba 1ORef obdganpunty byy vel.ght. of wggmpound (V) or a

salt thereof. The reaction terrperatur IS ge y from -80C'to 80C,
preferabbyﬁn@cﬁﬁr(&@hyowomﬂhe fleaetion time is generally 1 nmin. - 6 hrs.,
zo preferably 15 mn. - hr. The compound (V), which is a starting
material in Methdde I§°"‘\P§Hn61e (¥bt aWHéﬁhbeSaar%%JﬁW Siatiqrdralt gt Natthiod

Method A, gy dhepuseret, r,EX 0 repr nt.ed e
fol l owing for mﬂ?‘a (X% t lg%a b§*3MBL et Pof STROHTE: P ERA S ML A
by the use of, for example, a compound represented by the

following formula (X):

N
rﬂy‘s\@ o
M

wherein each symbol is as defined above, instead of compound

(IT1).

15

The compound (X) can be synthesized according to the
methods described in the following references or a method

20 analogous thereto: JP-A-61~50978, JP-A-54-141783, JP-A—61—
22079, JP-A-1-6270, JP~A-63-146882.

The salt of compound (V) is exemplified by the above-—
mentioned salts of the compound (I), which are acid addition
salts such as inorganic acid salt (e.g., hydrochloride,

25 sulfate, hydrobromide, phosphate and the like), organic acid
salt (e.g., acetate, trifluorocacetate, succinate, maleate,
fumarate, propionate, citrate, tartrate, lactate, oxalate,
methanesulfonate, p-toluenesulfonate and the like) and the
like.

30 The compound (I) or a salt thereof obtained by the above-
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">>S N- N, (X) 15 Mwherein each synbol is as defined above, instead of
compound (I11). The conpound (X) can be synthesized according to the
Pﬁtho?s d?gyﬁngﬂd5|n the follow ng references or a met hod PCAQIPas&iSegOUS
ereto: - A-61-50978, JP-A-54-141783, JR-A-61- 22079, JP-A-1-6270,
JP- A- 63- 14B8B210nRR BaFRodF & W R V° i ianieHuE;%f%ﬁé g %’ge?he
menti oned 3alLs;Q &?Qt&?é‘% d I h @R AHGadgeti @8 (salls such as
i norganic 50Ié 3 t (e g., g?oéﬁ%ﬁ?%%%, 25 sulféke, ydrobrén?%é:
phosphat e apdctherbtken, osgemitracich waldr (wmdpcedapeeatsare, solvent
trifluoroacetate, succinate, maleate, funmarate, propjonate, citrate
tartrate, Baé?@@é}obxaPéVéFalﬁé?ﬁBh%%uIFSﬁéY@Faﬁlgﬁ? fes uPPPatr EraRdt Fhe

like) and the I|ike. 30 The.c I ‘ i
above- 51 G OEPEOSEABTBCS HO 7o M aned Rerhadtth B e be
i sol ated apdepubifl bBEal oM biechs easdy@manxiatesl methosispar ati Bn means -

known per se (e.g., concentration, concentration under reduce ressure,
sol vent erhcawsppeA, anvysﬁqmi?%a?h%?ﬁofecﬁ@@‘éﬂlllibé%‘ﬁr@n,coﬁ‘lﬁ’agﬁgt Rgl sPBR, 5

chr omat ogr aph nd. the Like).. Si C d sal : s agf
obt ai ned b§ f%é%ag8$£?ﬁ%n?? 2 ﬁ%@ﬁgﬁ%yﬁﬁg? éégéﬁggﬁgggssgﬁgggggﬁgrs
thereof, opLipalih¥ RY)eoeoaPOANE {hirseE t@ s@ticdlhereseilutdnnhe oabt ai ned
by, for exanple, sgbjecplng_ conmpound (I) or a salt thereof to optical
;ﬁsolutEmgasgmmémrasynnedatconx®ﬁa@¢mwpwﬁdcﬁﬁbdﬁﬁdiGvﬁib¢h§r§3ﬁf t her eof .
e nmethod of optjcal resqlution inc|ludes t hods. Kk I as a

fractional recrygpﬁlWF?EPgoﬂknﬁ?ﬁbﬁ? a*© ?%géﬂo%xﬁ%ﬁ¥$ né%ﬁ%ﬁFE§5 RHEn
di aswreo”?ez”%fehogucﬁngssg EQL LB onABYFOBE 4 €2 DX AR ION ricRgloddes met hods
known per Se, sucéh as

chiral column method, a diastereomer method, and so forth.

Asymmetric oxidation includes methods known per se, such as
15 the method described in W096/02535 and the like.
The “fractional recrystallization method” includes a

method in which a salt is formed between a racemate and an

optically active compound [e.g., (+) -mandelic acid, (—)-
mandelic acid, (+)-tartaric acid, (-)-tartaric acid, (+)-1-
20 phenethylamine, (-)-l-phenethylamine, cinchonine, (-)—

cinchonidine, brucine, etc.], which salt is separated by
fractional recrystallization etc., and, if desired, subjected
to a neutralization process to give a free optical isomer.
The “chiral column method” includes a method in which a

25 racemate or a salt thereof is applied to a column for optical
isomer separation (chiral column). In the case of liguid
chromatography, for example, optical isomers are separated by
adding a racemate to a chiral column such as ENANTIO-OVM
(produced by Tosoh Corporation), the DAICEL CHIRAL series

30 (produced by Daicel Corporation) and the like, and developing
the racemate in water, a buffer (e.g., phosphate buffer), an
organic solvent (e.g., hexane, ethanol, methanol, isopropanol,

acetonitrile, trifluoroacetic acid, diethylamine,
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15 the nethod described in W96/02535 and the |like. The "fractional
recrystallization nethod" includes a nethod in which a salt is forned
bet ween awoapanst4e and an optically active conpound [ e. g.PCT(Fp3/amaclel i C
acid, (-)- mandelic acid, (+)-tartaric acid, (-)-tartaric acid, (%@71 20
phenet hyl anffee thehaminshe fdchyl-afitng, SeLNeRGnPREture) thererhonildi Aée

bruci ne, etl&a%ée i Sc@rrmriaﬁ:oéggggjgt,egogyexg)ﬁuﬁféi opaly I £61 Y34 Aldd 281 don

etc., and, desi red, subj ect a neutraltzafion process to give a

free opticals icoHiraHia-bedx & (pebditeaeblodl, sotéhder andrethwdl ike e ch
a 25 racemate or a salt thereof is applied to a colum for optical isoner
separati on Y91l red sapanabe optitRd dgsmess-|iquid chronmatography, for

exanpl e, optical .j.songr.s are separat y, . addi a_rac e.to.a chira
o um soh as. ERANT G B CRraaute gyt EERuCEe par BT Eon i HaLoAl it
CHI RAL ser i @scaih{Pratieed it iltailagl acerper abhgahtandet hadtd® taglive a

devel oping the racemate in water, a buffer (e.g., phosphate buffer), an
or gani ¢ soldastgreqperiexrirduret hahdich ist vhapl subseptepabolordinary

acetonitrile, trifluoroacetic acid,f di%;hxlinine 5€ﬁ¥£203 105845
PCT/ JP03/ 075RETA T WA & %erc HFactéphg s_’dFS’éﬁF 187 e hereof. In the
case of gasqichuRnms Y etfc0l) @%aPk8indeGRhER! JEQLHEPSHER, @ASich is

CP- Chi rasi | - DeX CBQ%%%O uced by GL Science) and the like is wused to
separ at eocoptulgdctiesbner s dheltiedldirescéeioonde . get hadidi myduelbss s nmdtdsrd i n

which a racemate and an optically active reagent are_reacted to give a
diastereonEHYQFQﬁX&%ﬁthXﬂﬁaﬂ?qq;yéﬁén EﬁﬁréchchB BEEiF%?yOpE%ﬁﬁéﬂﬁi(an
means (e. 9., {{ACtlonaln GRESLAl wh%%bgnghecaggma%ﬁfwal & Comed O bt ai n
ei t her di astereomner, Ich is 1o subjected to a chem cal reaction (e.g.
aci d hydr ol gtstsindhse satidrobysbsl 1pyde besotysientetimdludesgutfoaf f t he

optically active reagent noiety, whereby the desired optical isoner is
obt ai ned. Sxamplmpt iaAticpldm askiveagegenicnaridassuehras MTPA [a-

15 methoxy—o— (trifluoromethyl) phenylacetic acid], (-)-
menthoxyacetic acid and the like, optically active
alkoxymethyl halides such as (lR-endo)-2-(chloromethoxy)—
1,3,3-trimethylbicyclo[2.2.1l]heptane etc., and the like.

The compound (I) and a salt thereof of the present

20 invention are useful as a pharmaceutical agent, because they
show, after in vivo administration, a superior anti-ulcer
activity, a gastric acid secretion-suppressive action, a
mucosa-protecting action, an anti-Helicobacter pylori action
and the like, as well as low toxicity. In addition, since they

25 are stable to acid, they do not require formulation into an
enteric—coated preparation for oral administration, which in
turn eliminates the cost for formulating enteric-coated
preparation. Moreover, the tablet can be made smaller, which
is easily swallowed by patients having difficulty in

30 swallowing, particularly the elderly and children. PFurthermore,
since absorption is faster than in enteric-coated preparations,
expression of gastric acid secretion-suppressive action is

rapid. The preparation is long-acting because it is gradually
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exanpl e, optically active organic acids such as MIPA [a 15 net hoxy- a-
(trifluoronethyl) phenylacetic acid], (-) - nmenthoxyacetic acid and the
i ke, optweoaldligssasti ve al koxymethyl halides such as PCT/JP03/07546

(1R- endo) -
the like.
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thef sihpEbeaehs - offhels @FETES, COBREPE 18f PP ht BRSFISADY 2
i cal. action, reductio ' i verggnt £
BraiaBEl. Porticeron it o Webaiae s aeresti o
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prodrug. Among others, they are particularly useful as anti-
ulcer agents and the like in that chemical stability can be
improved and a sustained pharmacological action is attainable.
The compound (I) and a salt thereof of the present
invention are useful for the prophylaxis or treatment of
peptic ulcer (e.g., gastric ulcer, gastric ulcer due to post-
operative stress, duodenal ulcer, anastomotic ulcer, ulcer
caused by nonsteroidal anti-inflammatory agent etc.);
gastritis; reflux esophagitis; symptomatic gastroesophageal
reflux diseases (symptomatic GERD); NUD (Non Ulcer Dyspepsia) ;
gastric cancer (including gastric cancer due to promoted
production of interleukin-1B caused by genetic polymorphism of
interleukin-1); gastric MALT lymphoma; Zollinger-Ellison
syndrome; gastric hyperacidity (e.g. gastric hyperacidity due
to post-operative stress); hemorrhage of upper
gastrointestinal tract caused by acute stress ulcer,
hemorrhagic gastritis or invasion stress (stress due to major

surgery requiring intensive management after operation and
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preparation and the |like can be achieved, affording greater benefit in the
i ndustrial production. As described, conmpound 15 (lI) and a salt thereof
have vari wwso3siopsasi or effects as a prodrug. Anpong ot her s, PAINEPY3/erses

i t d.the like in that .chem cal
Drabi 11ty costfEtovaliabi! au b asly SHANSE A 1hlGrs) 55 che Beedlon 1s

attainable.meEipD@D@ﬁ@ﬂn(féiEuﬁkEhﬁﬁﬂéxﬂéﬂ%ﬁ%%fbQEntQEqﬁiﬁiﬁgtin@Q sive
invention are useful for the prophylaxis or treatment of peptic ulcer
(e.g., gastFreatmert) . erdrike ulidw, duetoestbetiopedathyetsatess, duodenal

ul cer, anas I c. ulcer | cer . caused hy nonsteroidal anti-inflamuatory
agent etc. )%gggia%?ﬂ?? Q9 EflclﬁﬁPaég‘ﬁ}hgg?lﬂrg; agdnhhgnt ke aasff‘?f@_é%b?)hageal
25 refl weé disegsesnimpt SRtdc, GERYy, 'HQQt(l%'Qngykcsgr ReégpeBcha)rab@f‘é}“ ¢
cancer (including gastric cancer due'to pronote p_r()duc i’on_ of _
i nterl euki nrat3 newsedety. geneti c pol ynor phismof interleukin-1); gastric

MALT | homa; Zql.linger-Elljson syndrone; gastric hyperacidity (e.qg.
gastri Zmﬁyper aci 31%11? ‘Igﬂfrép‘?éﬁl o(Iﬁo?t“-doﬁ‘ersétlitvgh%?@gs‘?%¥ HeeoP¥hzfet of upper

gastr ol nt esihpgle {6AUnSAURRH D% AOULE AL B85 BLCELeor DEIRINAIIE gastriti s

or invasion stress (stress due to nmajor surgery requiting i

managenent efalbry operstertearnd 154 (W0g03/ 16p8451PCFLIPAB/ 07Rd6avenous
cerebrovascul ar disorder, external injury in the head, nultiple organ
failure EndPEEEFRAN IR 8RS ddkeat efsthey areaeneat)a pwrbatetidrke,

- het Tolgc Mol 100N, .adi-cation_of .Helicopacter pylori and the
Flr Eeainﬁsaaﬁ’ré%ﬁﬁgm(ﬂg Sat ,r&{]a{urﬁl{}r%eugl%g%n,gors“ﬁg%:b{_‘l%%t FrRt aﬁ%?%%,gldog, cat,

rabbit, rathamoisel ®iicgllylheceprpouadcbbyiandadnsadd 4b&sLPInpftd he
present invention show low toxicity and can be safely adm nistered orally
or parent e H{Pd knpwn 3 ¢4/, susht ak, thhiebdyehbusludizgnsugstratdtens and

the |ike) asiiay ane o 38 ARLEPILAILED) cQOLaLni ng 2 pharmaceut cal
conposition contalning a
15 (including soft capsule), orally disintegrating tablet, liquid,
injection, suppository, sustained-release preparation, plaster
and the like.
The content of compound (I) or a salt thereof of the
present invention in the pharmaceutical composition of the
20 present invention is about 0.0l to 100% by weight relative to
the entire composition. Though subject to change depending on
the administration target, administration route, disease and
the like, its dose is about 0.5 to 1,500 mg/day, preferably
about 5 to 150 mg/day, based on the active ingredient, when,
25 for example, the compound is orally administered as an anti-—
ulcer agent to an adult human (60 kg). The compound (I) or a
salt thereof of the present invention may be administered once
daily or in 2 or 3 divided portions per day.
The pharmacologically acceptable carrier that may be used
30 to produce the pharmaceutical composition of the present
invention includes various organic or inorganic carrier
substances in common use as pharmaceutical materials,

including excipients, lubricants, binders, disintegrants,
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phar macol ogi cal |y acceptabl e carrier adm xed according to a nethod known
per se, such as tablets (including sugar-coated tablets and fil mcoated

t abl et s) , woonsdess4sgr anul e, capsul e 15 (includi ng soft capsdreipos/orsad | y
disintegrating tablet, liquid, injection, suppository, sustained-release
prepar at i o2tpraseerblanbot waer s kand Mrs i rirIadH ¢ Sitddtnd ofl $Ooica sal t

t hereof of _the esent Lnvyent|d L0 the mceut.i cal iLtion of the
20 presentpfﬁ 85?%6ﬁn?é %ﬁ%u$8%$%3{$b 0 yﬁ§%}9:¥ﬁ$ef§%'vgaﬁ%b t he
entire compeehtikonisdbeHghisybheehts p whpfges dependicthion ageats for

adm ni stration target, admnistration route, disease and the like, its
dose i s abddguddspreparsvbong/ aag, the ekidiabl Pthakoqrdsngsy150 ng/ day, based

on the actiye ingredient, e 25 for. exanpl e, the .conpo N

S i st br EeabagRaaErL aREEFREE i 4 Mt W T o ) D Than Y,
compound (lh1@kidg 5@!351:%beéﬁ@étgﬁiﬁ%eadééx?@@,msddh&_&@ isQferitRy, Bebbling
adm ni stered once™ daily or in 2 or I vided portions per day. The

phar macol ogicealtkby andc éprabkéngarmnderalsatbemysdse agsabc3Eay -pr oduce t he
phar maceuti cal conpgsgtiom of &hg reigit rI_r;lnventio i ncl .udes various
organi ¢ or inorg3HFE cEFFHRICNERbstANTES i i oMt sy ad PREFmadEat PEar
material s, d-ﬂl%m%;ag eXELPERNT SorhPiiCANt Sry diddelss HiSiiRer,antight 55 WO
03/ 105845 PCI/JP03/ 07546 waf er-sol ubl e polyners and basic inorganic salts
for solizd sprndpdcabnhperidad sotzents,oxliidsocind itdre diidss. suspendi ng
agents, isotonizing agents, buffers and soothing agents for Iliquid
preparati ons andSPRE [i-RETF1ERREF o%ﬂ?%ﬁ??'5f?ﬁuﬁ%ﬁﬁ£;ﬁd(QQQQ%iﬁ i ves such

as preservatlves, antl; oxidants. ., col; r%%Qeﬁ%@n%ﬁﬂy%W%§ﬁ%ﬂEn%l§ggﬂtStalc,

souring agents, bubbling agents-an avorings may al So be used as
necessary. sHhGhi'cexeiipi antisthentlikde, for exanple, |actose, sucrose,
D-mannitol, starch, cornstarch, crystalline cellulose, light 1o silicic

anhydri de, titaniSusboXbdadanra”t hecipge, for example, hydroxypropyl
15 cellulose, hydroxypropylmethyl cellulose, crystalline

cellulose, starch, polyvinylpyrrolidone, powdered acacia,
gelatin, pullulan, low-substituted hydroxypropyl cellulose and
the like.
Such “disintegrants” include (1) crosslinked povidone,
20 (2) what is called super-disintegrants such as crosslinked
carmellose sodium (FMC-Asahi Chemical) and carmellose calcium
(Gotoku Yakuhin) etc, (3) carboxymethyl starch sodium (e.g.,
product of Matsutani Chemical), (4) low-substituted
hydroxypropyl cellulose (e.g., product of Shin-Etsu Chemical),
25 (5) cornstarch, and so forth. Said “crosslinked povidone” may
be any crosslinked polymer having the chemical name l-ethenyl-
2-pyrrolidinone homopolymer, including polyvinylpyrrolidone
(PVPP) and l-vinyl-2-pyrrolidinone homopolymer, and is
exemplified by Colidon CL (produced by BASF), Polyplasdon XL
30 (produced by ISP), Polyplasdon XL—-10 (produced by ISP),
Polyplasdon INF-10 (produced by ISP) and the like.
Such “water-soluble polymers” include, for example,

ethanol-soluble water—-soluble polymers [e.g., cellulose
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Such "lubricants" include, for exanple, negnesium stearate, sucrose fatty
acid esters, polyethylene glycol, talc, stearic acid and the |ike. Such

" bi nders"W(m:’)Vluﬁms for exanpl e, hydroxypropyl 15I cel | ul osm:Tr/1JP03/07546

hydr oxypr opyl net h cellul ose, crystalline cellulose, starch,
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I I K Such."disintegrants” include (1)
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'p(r:(r)og(s:I i (r%keac?[]pow rneoﬁa‘fﬁ 505) Iﬁ/&) sl H‘EEE‘YEOW%\A 1889 ng the cheni cal

name 1-et he@wbowﬂ lé@l@Qﬂ%s@@%&Qan&hd the! udicag pohyyhnyl pyrrol i done

(PVPP) and 1-vinyl-2-pyrrolidinone honmopolyner, exenplified by

Col i don CL R%mﬁmélcam B}&SE/)VHEGJ pplcabddn Xbd30m(pLgdnsed, byud SRjum and

Pol Iasdon (4or oduc | SP), Polyplasdon I NF-10 (produced by | SP)
andyltohe i k ﬁfgﬁe]"ﬁé} ti&ﬁ‘lee pol ymers" incl ude for exanpl e,

et hanol - sol ubl & Wiar ~Goldibl & ROLYREES (6.0, 158 bk 0sgor 5, M0 05/ 105845
PCT/ JP03/ 07546 derivatives such as I%yaroxypr(l)py Hu?oseexa(%]re’ e

al so reaberiregrganias HPQs ed €, sedlyw, HORLT ik dmﬁﬁw%ﬂd/@ ,calcium.
et hanol -i nso | e wat er - soluble pol ymers [e.g., cellulose derivatives such
as hydr oxyfrp‘c?p% TREhAT S al%"oéémefﬁéflépnﬁﬁifé? of anagnesten radiiar as HPMCO)

Sodi m polyacry TGt o rel e rEot A ae EEk BT e GUAE R R e
li ke] and tSEBHIH631demb bb@&bCSHMQégaﬂl§o§ﬂﬁﬁ51néﬂ@$@gefo£cHxéﬁﬁT@Q'e
basi ¢ sodium carbonate, sodium hydrogen carbonate, disodium hydrogen

15 phosphate and the like. Such basic inorganic salts of
potassium include, for example, potassium carbonate, potassium
hydrogen carbonate and the like. Such basic inorganic salts of
magnesium include, for example, heavy magnesium carbonate,
magnesium carbonate, magnesium oxide, magnesium hydroxide,

20 magnesium metasilicate aluminate, magnesium silicate,
magnesium aluminate, synthetic hydrotalcite
[MggAl, (OH) 14C034H,0], and alumina hydroxide magnesium.
Preferred are heavy magnesium carbonate, magnesium carbonate,
magnesium oxide, magnesium hydroxide and the like. Such basic

25 1inorganic salts of calcium include, for example, precipitated
calcium carbonate, calcium hydroxide, etc.

Such “solvents” include, for example, water for injection,
alcohol, propylene glycol, macrogol, sesame oil, corn oil,
olive oil and the like.

30 Such “dissolution aids” include, for example,
polyethylene glycol, propylene glycol, D-mannitol, benzyl
benzoate, ethanol, trisaminomethane, cholesterol,

triethanolamine, sodium carbonate, sodium citrate and the like.
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lo inorganic salts of sodium potassium magnesi um and/ or cal cium
Preferred are basic inorganic salts of nagnesium and/or cal cium More
pref erredwar®/lossasc i norgani c salts of magnesium  Such baimIPonersgani c
salts of sodiuminclude, for exanple, sodium carbonate, sodium hydrogen
carbonat e, di sodSugh Welraapndlity plesphit énghddeheprkexamptdr basi ¢

i norgani c salts of ot assium.inclu f ex Le, p [ U onat e,

pot assi um _S%?E?%B%‘ht£asr‘lb &% Sétr?&rtyﬂgillfa%éfmggg B3] %‘?ﬁ%‘g%@ﬁal ts of
magnesi um inckude, {00 SXADredRY cTREResi uBteanbanabenzABGHERINM

car bonat e, magnesi um oxl de, magnesi um hydroxi de, 20 nmagnesium netasilicate

al um nat e, chhgnidé prben tétdadreium mhdoedidem abnositgeeicsghvHRIOL ¢iy@rotalcite

[ MUBAl 2 (OH) 16CO34H20] and al um na hydroxid nesium Preferred are
heavy megnBEREAPREFHENRR BMSHy FRGuMS: O gﬁéng gﬁ§8ﬁ8gfun1oxide, nmagnesi um

hydr oxi de égg%wg %ﬁgfﬁo%&& ,a%a%%%M%?gnicféliﬁhb§e0an@1|nﬁi, ufie tigl ude,

for exanpl rec e cal ci um carbona cal ci um hydroxi de, etc. Such
"sol vent s" centhudes, floydexanmptthy Watedl florsei, nheciroagethal coablulpsopyl ene
gl ycol, macrogol, sesane oil, corn oil, ofive and the like. 30 Such

il
"dissolutibMdﬁPGEPr@RilL@ﬁ%lqkﬂsﬁaé%ﬁphePndpGPféﬁﬁ§Fene gl ycol , propyl ene
gl ycol, D'”ann'tQﬁ?%bef%gionﬂfﬂgfgkﬁxm%mh%%%ﬁud%ﬂ'%gE‘@QHﬁ hanegiucose,

an odi S0 f

cholesterol, trTé ol am ne, m car bonat e, iumcitrate and the

li ke. 57, Wo-03+3058#5 R6dLIR03A0Fbide, SHTHcE solk pebethangn Bigehtaxid i thod utigke f or
exanpl e, surfactants such as stearyltriethanol am ne, sodiuml auryl
sul fate, |auryl afiiabpropfeare” ddidludescifai ﬁ?aﬁ§ﬁfalPBﬁfﬁﬁ\sEﬁ?B¥?ﬂ%,°f

benzet honi um chl| ori de, _nopost eari ¢ .gl ycer.ol ; rophil i rs
such as poP QFHbPQSFcoﬁS?,aé%ﬁyV%ﬁ§ 6§§%§Pié%ﬁ%?*ﬁ%r%ﬁ%ynggﬁyfﬁ%g?#%ggse

sodium nethyl ggkhukgssthiwgrayem®ihyngeldeyl aee, kpapaxyebbytytel | ul ose,
hydr oxypropyl cellulose etc., and the I|ike.
alcohol and the like.

15 Such “preservatives” include, for example, p-oxybenzoic
acid esters, chlorobutanol, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like.

Such “antioxidants” include, for example, sulfites,
ascorbic acid, o-tocopherol and the like.

20 Such “coloring agents” include, for example, food colors
such as Food Color Yellow No. 5, Food Color Red No. 2, Food
Color Blue No. 2 etc; food lake colors, red oxide and the like.

Such “sweetening agents” include, for example, saccharin
sodium, dipotassium glycyrrhizinate, aspartame, stevia,

25 thaumatin and the like.

Such “souring agents” include, for example, citric acid
(citric anhydride), tartaric acid, malic acid and the like.

Such “bubbling agents” include, for example, sodium
bicarbonate and the like.

30 Such “flavorings” may be synthetic substances or
naturally occurring substances, and include, for example,
lemon, lime, orange, menthol, strawberry and the like.

The compound of the present invention may be prepared as
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Such "isotonizing agents” include, for exanple, glucose, 1o D-sorbitol,
sodium chl oride, glycerol, D-mannitol and the like. Such "buffers”

i ncl ude, Wwaorosamssapl e, buffer solutions of phosphates, acetrtePp3/esrbonat es,
citrates etc, and the like. Such "soothing agents" include, for exanple,
benzyl al colrsleraratipg Epkeorad stehnipreabiotivearcorlanste Wiftdr dexanpl e,

 oxvbensoi id_est hl of ob |, _benzyl ' Y
B Conol, AL TR PRE o oBY bl EoRF ARt HeMT R SRR Hant o

al cohol , 0 tc acid a

i ncl ude, faheEXxHElcSW id @farridSCURIC aCidh adiggephsr o dnd fifeyranks.
20 Such "col oring agents" include, for exanple, food colors such as Food
Col or Yel | agwiNode;, BoduabEikcentRedrNohe2likeodandosWysBIURNINY, Padti®g f ood

| ake col ors, red oxide.and the |ike. Such "sweetening agents" include, for
exanpl e, 5sm%%ar%dioﬁmasdf“ﬁ%ﬁ@mnﬁ’%l 30’9?%\?_ |]f1'g?"89 Bhdt %cr?er dcg‘ieevi a,
25 thaurm_t'é{h d Re lddee RHGRingQUELBEr8ECAL Ssolel dleor farstexare e,
citric aci citric anhydride), fartaric acid, malic acid and the |ike.
Such "bubbldeigamgent 8dri avl exteer I or cexizarp | w;emodiimn  bisgaibéranedandet he

i ke. 30 Such "flavorings" my be syntheti ﬁubstances or. naturall
occurring Stiistameds PeaRd ovierddly Po?‘e*égéagrp ROWD | ROk 5€ | Bejdiess 4

rent hol ‘stz anherd ke 4, THe CARROHPA, O af b PELSEN hiPRNd QU may
be prepar edé as 8%%3%%&%%% PéT JI%OS)H%7546g aa%repar ati on%or or al
adm ni stipatdapniat iage ofdahee twiot hagerset hod known per se, by, for exanple,

conpressi on-shaping in the presence of a carrier such as an excipient, a
di sintegrant, a Hihd&ePaxipghihearPmParnghdl) | RE, 2 afri s it RNt9Yy ati ng

s PrePTALLIN, SIRGEIECY, UK 6, 0% Dol bapuaoDetsg fads purvose o
ent eri c- coaedh PiERARitHls dAhdlader TEdrak®ample, a method in which a
core containing crystalline cellulose and lactose is coated

15 with the compound (I) or a salt thereof of the present
invention and, where necessary, a basic inorganic salt, and
then further coated with a coating layer containing a water-—
soluble polymer to give a composition, which is coated with an
enteric coating layer containing polyethylene glycol, further

20 coated with an enteric coating layer containing triethyl
citrate, still further coated with an enteric coating layer
containing polyethylene glycol, and finally coated with
mannitol to give fine granules, which are mixed with additives
and shaped.

25 The above-mentioned “enteric coating layer” includes, for
example, a layer consisting of a mixture of one or more kinds
from aqueous enteric polymer substrates such as cellulose
acetate phthalate (CAP), hydroxypropylmethyl cellulose
phthalate, hydroxymethyl cellulose acetate succinate,

30 methacrylic acid copolymers (e.g., Eudragit L30D-55 (trade
name; produced by Rohm), Colicoat MAE30DP (trade name;
produced by BASF), Polyquid PA30 (trade name; produced by San-
yo Chemical) etc), carboxymethylethyl cellulose, shellac and
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| ayer may be provided by a nethod known per se between the enteric |ayer
and the drug-containing |ayer for the purpose of 10 separation of the two
| ayers. Faio @refgasi ng the conpound (1) or a salt thereof dfCTiiresnpr@sent
i nvention as an orally disintegrating tablet, available nethods include,
for exanpl e*P& fekRodSHATAMTER Beledte v Eiatery Eéer}‘sta@I MefbacsyldFose and

| actose is ggaa\,\g égl%EPst I gorrp% @gaéi,g B3 S O{ re%f) ,1(:) gﬁhggg esent

i nvention an cess ry, asl c” 1 norgani € sa her

coated w t hra3opattngdéayae £ pt@d Fhdil RYFIIE ('txé‘a@élbﬂaﬂlel)m ¥Rl )t angdi ¥Bed
conmposition, which is coated with an enteric coating |ayer containing
pol yet hyl enélé‘jﬁycﬁﬁteiuﬁ@h@?l?cp%bﬂﬂ@@ﬁ winlpsi ameas cucbarisngrieybyl

cont ai ni n trate, stil t her ated with an enteric coating
| ayer co%t %ﬁlﬁ?tﬁgxpo?ygﬁ%? e gl (foLi’arﬂF% ﬁéﬁeﬁl AN y\ﬁetrﬁgeﬁmnmtol to
give fine granubesinyheshraF ol X e W tdhRddid Mg ; and $hapedxe25 The
above-nentioned "enteric coating Iayer i ncl udes, for exanpl e, a | ayer

consi sting of a nfikeurkovtertbynemraddindset rlmmlalql@eouﬁoenegamplpol ymer
substrates su h_as ul ose h haI ate r ox propyl met hyl
ol Ul ose. PHEREN 80 LT HS cPORg et T5AE Gt | (7 Gher RO s HEFRALEL- 30

met hacrylic a@tﬁtap LYaREST (St & h%!éjécﬁgslzt d=30D: lypad pr oduced
by Rohm, Crgl i coat F/AESODP trade@ nane; prloduceé@g; BASF%edgégaqw d PA30

(trade naampababﬂuceel bgrysblmsi‘gmlummmal Jemptstlp 1 ldarcbexy relbgket byy. ,
cel | ul ose, | ac ang 59 WD 03/105845 PCT/JPQ3/ 07546 the |ike;
sust ai ned-r F8 a8 KGp80 T at B Sk PHis (et RYHSAY EF d02d ABR6PYnBHS3PE/g. |

Eudr agi t NE&OPcéiré‘ﬁesé‘Q”Ezlv1<%‘€rE€@-§91 ﬂ%g}lél}{atfﬁ%% %%'1%105}4 %%&15%9[)

(trade nane), etc t he e; wate e pol ymers I'CI'Zers

such as tri ebytmp etdy atbow-pﬂib'ﬁilf;d‘&’tﬁ lrgiowbedypr@@gtLylcélledwgaogéygeyi des,

triacetin, castor oil etc.; and the like; and the |ike.
LH-22, LH-32, LH-23, LH-33 (Shin-Etsu Chemical) , mixtures

15 thereof etc) and the like. Furthermore, binders, souring
agents, bubbling agents, sweetening agents, flavorings,
lubricants, coloring agents, stabilizers, excipients,
disintegrants etc. are also used.

The compound of the present invention may be used in

20 combination with 1 to 3 other active ingredients.

Such “other active ingredients” include, for example, an
antibacterial agent (e.g., anti-Helicobacter pylori active
substances, imidazole compounds, bismuth salts, quinolone
compounds, etc.), acild suppressant, anti-cancer agent,

25 antiinflammatory agents such as nonsteroidal anti-inflammatory
drug (NSAID) and the like. As the “other active ingredients”,
antibacterial agents are preferable, of which preferred are
anti—-Helicobacter pylori active substances, imidazole
compounds and the like.

30 Such “anti-Helicobacter pylori active substances” include,
for example, antibiotic penicillins (e.g., amoxicillin,
benzylpenicillin, piperacillin, mecillinam, etc.), antibiotic

cefems (e.g., cefixime, cefaclor, etc.), antibiotic macrolides
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The above-nentioned "additive" includes, for exanple, water-soluble sugar
al cohols (e.g., sorbitol, mannitol, maltitol, reduced starch sacchari des,
xylitol, wedsaesk4so pal ati nose, erythritol, etc.), crystalddmeoselshal ose
(e.g., Ceolas KG 801, Avicel PH 101, Avicel PH 102, Avicel, PH 301, Avicel
PH 302, Avi(@eg-mﬁsgihEewg%aHF?w%ﬂ:%l?lf?ﬂ%“sﬂélrca?ﬁﬁzl%lfo?éltl?&&it&ﬁ) etc),

| ow- subst i : prapyl c mi nd-H- inkH 33
(Shin-EtsuE%%ggfgéﬁégéﬁi§§U¥éé §%£##e %%%ﬁzggyjan %%%?%ﬁlg§%e EP? grnore,
bi nders, settkci.ng adgebtistibubhihoglagentidss sieeat.enigentagentis, bhakecings,

| ubricants, coloring agents, stabilizers, excipients, disintegrants etc.
are al so us&g.) ThéméprpeUnandf seheckkeseME itheskt PURSHayche - BEEI#RTe%0

conmbi nation_w th . 0 I, to i i Lents. f e ctjueq;

oo by 3 Hhehyl el PUSH AN, 1 BRERLERLS, noyelyLaLbeEnac i ke
anti - Hel i cobaetien 1Byl i a achbyfed substafcesypiuridlaznl e anpalndshelresifut h
salts, quinolone conpounds, etc.), acid suppressant, anti-cancer agent, 25
anti i nfl amedt dhy agesestsieieasiabnet ek peaibipttic infiaitedtidry drug

(NSAID) and_the.like., As_the."other, active ingsredi s aNti bacteria
agents are ‘Sﬁé%éFﬁﬁé}YoFmﬁﬁFSﬁag%%} e‘?é%da %#%%Og%tcle%cﬁoclol?aé& er pylori
active substaRGE%w1H1¢220ke i tEOFRPUDEF BddotdEeddides. 30 Such
"anti-Helicobacter pylori active substances” include, for exanple,

ant i bi ottbc peni ciSlchns i(nédgzolamosipeihds’|) imﬁ#u$ﬁ¢xﬁﬁnﬂqxaMQlepiperaciIIin,
anti bi of | o MFECPSEEEI60. NFBIPFOLBATBCTI P 075 At e ge L er e hr oy .
clarithromychi: @€ uke #thbh@brbnilighbaeyLsipesrd e, tetracycline,
m nocycl i ne, streptomycin, etc.), antibiotic am noglycosides (e.g.,
gent ami ci n, ani k&tich, “bésoukh, saficpénénthnde s df doretamme t fdsaudhbst ances,
preferred 5 are antiYonh BITLShe! Lg (ROt ot ¢ macrolides and the like.
15 Such “gquinolone compounds” include, for example,
ofloxacin, ciploxacin and the like.
Particularly, a combined use of the compound of the
present invention with an antibacterial agent is preferable.
More specifically, a combined use of the compound of the
20 present invention with clarithromycin and/or metronidazole is
preferable.
Such “other active ingredients” and the compound (I) or a
salt thereof of the present invention may be mixed, prepared
as a single pharmaceutical composition [e.g., tablets, powders,
25 granules, capsules (includiﬁg soft capsules), liquids,
injectable preparations, suppositories, sustained-release
preparations, etc.], in accordance with a commonly known
method, and used in combination, and may also be prepared as
separate preparations and administered to the same subject
30 simultaneously or at a time interval.
Examples

The present invention is explained in detail in the

following by referring to Reference Examples and Examples. The
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Particularly, a conbined use of conmpound (I) or a salt thereof of the
present invention with antibiotic penicillin (particularly anoxicillin)
and anti bwatosaossasr ol i des (particularly clarithromnmycin) irCTprresersabl e. 10
Such "i m dazol e éonpounds" i nclude, for exanple, netronidazole, mconazole

and the |iK&® AVERHPR 45 BerbilABdted bV the nitaramieazol e i-s
preferable. Such {pi -S| for_ exanple .hismuth acetate,

bi snuth citrate andt%%g%Pﬂag%E§g ggg%ygﬁﬁ?n%%%ﬁgﬁ%%ﬁﬁgﬁ B8 ud@OM or
exanpl e, didmpeaciturecimpbdsaabbugndstpeed.i ke. Particul arly, a conbi ned use
of the conpound of the present invention with an antibacterial agent is
preferable. Morelsi¥Ri sPealTy  were simiared nese wifcht KBCEonpoNSE-dyf atlde 20

present i.n KO 1 rithromcin and/ or, netroni dazole is preferable.
Such "otﬁexﬁgé?i53%%%§r%é?%%?sfu%3h9{Vﬁf%ﬁﬁﬁ%ﬁmmu(%f%oﬁng MezrrrynéPlof of
the presentdztaventi anowRY ;ReAbXeda1 PEEPAE e @bd S ec|h%h§ TRERUt ! cal
conposition [e.g., tablets, powders,. 25 granul'es, capsules (i ncluding soft

capsul es), Shegdiegs, teithpmethpleipreparati ons, suppositories,

sust ai ned-rel eas reparations tc.], in accordance with a conmonly known
net hod, and usedgﬁﬁggoﬁgpﬁgbﬁoﬁ? g% SIS PR Ssdrieod dsanséBsar at e

preparati orplaeiagn nistered to the sane subject 30 sinultaneously or at a
time interval. Exanples The present invention is explained in detail in

t he foIFBmﬁﬁg Byngéeerring to Reference Exanples and Exanples. The 61 WO
03/105845 P ./%PQééO7546 present invention is not limted by the Exanpl es.
In the foll ow 8u $Erence Exanpl es and Exanpl es, room tenperature neans
about 15-30€. {FhMVR-spectra were deternmined with CDC13, DMSO d6 and

d: quartet
m: maltiplet

15 br: broad
bs: broad singlet
bm: broad multiplet
J: coupling constant

Reference Example 1

o
H.C 0 N
20 '3 ~
HC h O
CH, 0

tert-Butyl 2-hydroxyethyl (methyl)carbamate
To a mixture of 2-(methylamino)ethanol (30.04 g) and

ethyl acetate (90 mL) was dropwise added a mixture of di-tert—
butyl dicarbonate (87.30 g) and ethyl acetate (10 mlL) under

2% ice-cooling. After stirring at room temperature for 2 hrs.,
the mixture was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (150 mL) , washed with
water (100 mL) and dried over anhydrous magnesium sulfate.
Concentration under reduced pressure gave the title compound

30 (66.19 g) as a colorless oil.
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5 CD30D as the solvent using Varian Gem ni-200 and Mercury-300; data are
shown in chemcal shift 8 (ppnm) fromthe internal standard

t et r amet hwlososiiassas Ot her synbol s in the present speci f i catRCanPowers4é he
follow ng. 10 s: singlet d: doublet t: triplet quartet m nultiplet

15 br: br oal-B¥R(6P6AY silndi etOH tsh, Br- 83d3ﬁfuf5ﬂ |rp3e€t0(§H Eeodip? i HiZ konst ant

Ref erence 20 H3C-OyN' ~..~OH 3 CH3 O tert-Butyl

2- hydroxyeﬁi?ﬁpr%e #y(lzg_‘sl)banate To a mixture of 2- (et hyl am no) et hanol
(30.04 9) apterdin®d mxafale2(90 nl) was dropw se added a mixture of
di-tert- butyl dicarbonate (87.30 g) and ethyl acetate (10 nL) under 25

ice-cooling. After stirrjng at roomtenperature for 2 hrs., the mxture
was concentr at under rpgduced pressure. The residue was dissolved in
et hyl acetaﬁex( ed with water (100 nL) and dried over

anhydr ous negnesi um sul fate.? Concentration under reduced pressure gave the
title conpound 3@G{66.19 Q) as a colorless oil. 62 WD 03/105845
PCT/ JP03/ 07546 1H NVR(CDC13) : 1.47 (9H, s) , 2.92 (3H, s) , 3.40

(2R t,J= ? 1Ft&ﬂeth§iaﬁ§%o§e%%y 2H rrR:ateRef roccf6£¥gnple 2 HO
| To a mixture of 2- (methylamino)ethanol (1.50 g) and ethyl
acetate (20 mL) was added di-tert-butyl dicarbonate (4.37 g)
under ice—-cooling. After stirring under ice-cooling for 1.5
hrs., acetic anhydride (2.08 mL), pyridine (1.78 mL) and 4-

10 dimethylaminopyridine (0.12 g) were added. After stirring at
room temperature for 2 hrs., ethyl acetate (50 mL) was added
to the reaction mixture, and the mixture was washed with water
(50 mL), a 5% aqueous citric acid solution (50 mL) and
saturated brine (50 mL). After drying over anhydrous magnesium

15 gulfate, the mixture was concentrated under reduced pressure.
To the residue was added a 4N hydrogen chloride - ethyl
acetate solution (20 mL), and the mixture was stirred at room
temperature for 2 hrs. Diethyl ether (10 mL) was added, and
the precipitated solid was collected by filtration. The solid

20 was dried under reduced pressure to give the title compound
(2.93 g) as a white solid.

"H-NMR (DMSO-dg) : 2.07(3H,s), 2.53(3H,s), 3.12-3.17(2H,m), 4.24-
4.30(2H,m) , 9.29(2H,br) .
Reference Example 3
H 0
» e N
HGI CH, °

— (Methylamino) ethyl trimethylacetate hydrochloride
To a mixture of tert-butyl 2-
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HCN' 0 )~' CH 3 3 HC 5 2-(Methylanino)ethyl acetate hydrochloride To a
m xture of 2-(methylam no)ethanol (1.50 g) and ethyl acetate (20 nL) was
added di -werds/lossey| di carbonate (4.37 g) under ice-cool i IRET/ADS/@TS4GE I Iring
under ice-cooling for 1.5 hrs., acetic anhg/dri de (2,08 nmL), pyridine (1.78
nL) and 4 hyelmixyetthyldmetdyy) carhamgbe 191 g7 vigh eoRiErREED At &E%ﬁﬁeﬂ‘ieng at

roomtenperature for hrs., ethyl_ ac t 5 :
reaction rﬁ%ﬁ“}.ﬂ]@ _laﬁﬂ‘%t ﬁ*& ixfGF a&ﬁs?\%\gs‘ﬁgg ‘\S/)\?%nﬁg%\ala%r E %g yrr%al,l ae5%
aqueous Cifrigy a6i)d 5@ W hQRt(2Q Bk) tandetBplacat el dioeidS0(1lY5 mIAft er

dryi ng over anhydrous magnesium 15 sulfate, the m xture was concentrated
under redutell qiiedswoetatEo (Ghal) ewhdudropsiaddedded ANMF@ro§EATERPEr Ple -

ethyl acetate | uti 20 ni), d the_ m '
t enper at‘; urré’%rts%ﬂl{?rré%r‘]ﬁ(eetfﬁﬁ eP%gr 'E Egr%ﬁlg\gglg@e@f ;‘,%agéj a}a%deeré)’orgnd
preci pi tatgd solj.d ves coldiected Byekhlghat henrodnersabé tadbdraas Edbiyed

under reduced pressure to give the titlée compound (2.93 g) as a white
solid. 1HNRDISOHA6)ME) uB7 adBldds ko, tBe58efBHior migtupe 3 ad (the m

4.24- 4.30 (2H M , 9.29 (2H br) . Refe 3 0 H .
wg:r_by,hi a,rr_,lldx’e@Te RICYS m?he f YaRBt k§5§ﬁ%ﬁ§? g? h%’ | 2EPFARY h?%g%le%gt e
: ride m t- PO
hydr oxyet h%/cfj((%rﬁcfc")llyqaslcoaﬁr( b?nogtng')( %%E?B S%)LEE%%F %:jgggygﬁo g?&?ﬁﬁgeﬁgl 07540

10 over anhydrous magnesium sulfate. After concentration under
reduced pressure, a 4N hydrogen chloride - ethyl acetate
solution (10 mL) was added to the residue. After stirring at
room temperature for 2 hrs., diethyl ether (10 mL) was added,
and the precipitated solid was collected by filtration. The

15 golid was dried under reduced pressure to give the title
compound (1.65 g) as a white solid.

'H—NMR (DMSO-dg) : 1.18(9H,s), 2.56(3H,s), 3.17 (2H,t,J=10.5Hz) ,
4.22-4.28(2H,m), 9.19(2H,br) .

Reference Example 4

H
20 HETIN"0

3

HCI

2— (Methylamino) ethyl cyclohexanecarboxylate hydrochloride

To a mixture of tert-butyl 2-hydroxyethyl
(methyl) carbamate (1.75 g) obtained in Reference Example 1 and
ethyl acetate (20 mL) were added pyridine (0.97 mL) and 4-

25 dimethylaminopyridine (catalytic amount), and
cyclohexanecarbonyl chloride (1.60 mL) was dropwise added.
After stirring at room temperature for 2 hrs., pyridine (0.65
mL) and cyclohexanecarbonyl chloride (0.58 mL) were added, and
the mixture was stirred overnight at room temperature. Ethyl

30 acetate (50 mL) was added to the reaction mixture, and the
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Exanple 1 and ethyl acetate (15 nL) was added triethylamne (1.67 nL) and
a mxture of trinethylacetyl chloride (1.35 nlL), and ethyl acetate (5 nli)
was dropwweosadskasd. After stirring at 5 roomtenperature fROT/POSI0E46
pyridine (1.62 nL) was added, and the m .6 was stir vetrni.ght at
room terrpe?‘étf‘%ﬂ’ﬁ.e Ef Ry ag‘é% t‘%ﬁf@“ (%terﬁ?gm%gnL ddéd aﬁhgg}lgagﬁ%%gm xture,
and the nixtHrgonasivasheg wi.f @t et R0dd or idSA5B0HRIYS bt Hirgedaci d
solution (50 nL) and saturated brine (50 nlL), and dried 10 over anhydrous
magnesi um swkfatshyAfbes wapceniumatswhfairler Aftegducedcppbsabien wndeyr

hyd hl ori de - ethyl t | uti 10 dded.to th
oSl dae. AFPBRCSE PFERGUES . T ol HETRASE (e TOHS hAary g PeERFE et her (10
m) was ﬁdggga;ciiggd(&bemﬂf e Di 4aied 89! ink wassierld echedebystititayion. The

15 solid was under reduced pressure to give the title conpound (1.65
g) as a whirbemsakingerathNYREEMED WGy . ; didihyOKther (1D, 56)( $Hs gpded3. 17
(2H,t,J=10.5Hz) 4.22-4.28 (2H m_, 9.19 , br Reference .Exanple 4 HO
20 H3CO HCIandZiPWEPH?FéHiLE%F%@h?/‘?ljc?c"[’%?lééélrj&%#%m eFt’eﬁrW%rWBhl o"lzl?%le To
a mxture Qf .tart-hupyl 2- X ( EAPYRIL tht ¢2gk obtai ned
in Refer en%é)l 'aarrS?eI%kgédgxg%ﬁyyggg%%%t%@é(% ne10_) wer e added pyridine (0.97
m.) and 4 2om@burthyiiasBngpysasdanehitatsdyidc anmount), and

cycl ohexangcar bonyl chloride (1.60 nL) was droL[l)vvi se added. After stirring
at roont{ erfyeN¥R (P¥SPoRe)2 Ard0-1p¢Ril@Hn®B) ¢ 0168 HiL}3 &l ®ycl otfEkanecar bonyl
chloride (Q. ) r ded h } e \was; Sti_r Ri ght at
room t enpeaaggr(gh’g\é\ﬁy? ) %g gé%% g?g'[?)goezﬁ%i(%' Sa)d'dzjdsltjo 3{%% ((r%‘ggg‘t)i'on

m xture, andoshe 2042W0n93/ 402842n ey JPO3/ 07546 mi xture was washed with
water (50 mL), a 5% aqueous citric
Reference Example 5

0
H

N
HSC,/ '\\v,/"\\o
HC I

15 2-(Methylamino)ethyl benzoate hydrochloride
To a mixture of 2- (methylamino)ethanol (30.04 g) and
ethyl acetate (90 mL) was dropwise added a mixture of di-tert-
butyl dicarbonate (87.30 g) and ethyl acetate (10 mL) under
ice—cooling. After stirring at room temperature for 1 hr.,

20 penzoyl chloride (61.8 g) and pyridine (38.8 mL) were added
under ice—cooling. After stirring at room temperature for 1
hr., a solid was filtered off. The solid was washed with ethyl
acetate (100 mL) and the filtrate and the washing were
combined, which was washed with water (100 mL) and saturated

25 Pprine (100 mL). After drying over anhydrous magnesium sulfate,
the mixture was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (100 mL), a 4N hydrogen
chloride - ethyl acetate solution (200 mL) was added, and the
mixture was stirred at room temperature for 30 min. Diethyl

30 ether (100 mL) was added and a solid was collected by
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acid solution (50 nm.) and saturated brine (50 nL), and dried over
anhydrous nmagnesi um sul fate. After concentration under reduced pressure, a
4N hydrogwmushlosmbde - ethyl acetate 5 solution (10 nmL) waxTamd®ds#e© t he
resi due. éer stirring at roomtenperature for 2 hrs., diethyl ether (10
m) was addeH-tTEHPR he ThreEPpitaved Cashed wisicolwidh eejcm»yl fadettmdtsl dn00The

solid was sure to |ve t e co ound (1.88 g)
as a whi tedrgol %ﬁ%*ﬁ%%%?&gf prfs Bre. 3% ?él—é ° gij asﬂ:hf 'FS‘t(l§H m
, 1.83- 1. 93ori2bhig (52.2%)2.42 a( ik 30244(3H s) 3 12-3.18 (2H m
4.23-4.29 (2H, , 9.23 (2H, br Ref erence Exanple 5 H O H3C0 HA 15

2- ( Met hyl amHn (ﬁ’%sobén)zoa% eﬁ%gﬁﬂr,@dhl &.i3%e ZRoma , ndx BBr(@Het , J=9 . 9Hz) ,

2- (et hylsam 0 4 q) ate_(90 nlL) was dropw se
added a mi xt lrﬁeeﬁgaﬁ{)i}}éh, K L?% I1 f“&ar Eoiét(g %7‘736 gizhnd® th(AH Rt-at e
(10 nl) undeéferérﬁ:é:cnaiangg_e @‘ter stirring at roomterrperature for 1 hr.

20 benzoyl chloride (61 g) and pyridine (38.8 nL) were added under
ice-cooling. After stirrgng at roomtenperature for 1 hr., a solid was
filtered off. e solid yas washed with ethyl acetate (100 m.) and the
filtrate an g MeL€ onbined whi ch was washed with water (100
m.) and satUrated 25 brine After dryi ng over anhydrous nagnesi um
sulfate, the ntlkture was c's ra}éltt% under reduced pressure. The residue
was di ssolved in ethyl acetate (1 a 4N hydrogen chloride - ethyl

acet ate sol Uté’f 00 ) was _added, and the mxture was stirred at room
t enper at ur & 1 e%)((y nol?)eé'flﬁ}l 43@e§]f1ﬂ7éyb%11@@a’ﬁi)hm<§dm%d a solid was

collected by 65 T\AOaO %Qﬁgé‘r)ogcf[éi%gogé‘%?Af?_ rlot}%}aet{ﬁ)yrl The solid was

washed twice with ethyl acetat
10 (methyl) carbamate (1.75 g) obtained in Reference Example 1 and

ethyl acetate (10 mL) were added 4-methoxybenzoyl chloride

(1.88 g) and pyridine (0.97 mL). After stirring at room

temperature for 14 hrs., 4-methoxybenzoyl chloride (0.70 qg)

and pyridine (0.97 mL) were added and the mixture was stirred
15 at room temperature for 1 hr. Ethyl acetate (80 mL) was added
to the reaction mixture, and the mixture was washed with water
(20 mL), a saturated aqueous sodium hydrogen carbonate

solution (20 mL) and water (20 mL) , and dried over anhydrous

magnesium sulfate. After concentration under reduced bressure

r

20 the residue was dissolved in ethyl acetate (10 mL), and a 4N

hydrogen chloride - ethyl acetate solution (10 mL) was added.
After stirring at room temperature for 1 hr., diethyl ether
(20 mL) was added, and the precipitated solid was collected by
filtration. The solid was washed twice with ethyl acetate (15
25 mlL) and dried under reduced pressure at 60°C to give the title
compound (1.99 g) as a white solid.
'H-NMR (DMSO-ds) : 2.62(3H,s), 3.32(2H,m), 4.48(2H,t,J=5.0Hz),
7.07(2H,d,J=8.7Hz), 8.06(2H,d,J=8.7Hz), 9.04(2H,bs).
Reference Example 7
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m.) and dried under reduced pressure at 600C to give the title conpound
(57.4 g) as a white solid. 1HNVR(DVMSO-d6) : 2.62 (3H,s) , 3.32 (2H m ,
4.53 (2H Woles@oR) , 5 7.51-7.57 (2HmM , 7.68 (1H m , 8&CULIPO2bi5de J=7.
8Hz) , 9.26 (2H,bs) . Reference Exanple 6 HO H30 "A0 HOI O

2- (Met hyl ami no),et hyl 4-rfkt hoxybenzoate hydrochloride To a mixture of
tert-butyl 2-h Mth B{I)carbamate (1.75 g) obtained in

Ref er ence 0o acetate (10 nL) were added 4-nmet hoxybenzoyl
chl ori de .88 g) and pyr (0.97 nL). After stirring at room
tenperature for HG#t hrs., 4-wetkoxybenzoyl chloride (0.70 g) and pyridine
(0.97 nm.) were added and the m xture was stirred 15 at roomtenperature for

1 hr. Ethyl acetate (80 plL) was_added to the r a%o m xt.ure, and the

m xture wad NSkBULAMERCWRERYL 3o tRoberaeatF AVel o84 @5dS s odi um hydr ogen
carbonate sol utign, (20, ni).and Walery(@f Mnydskydiingd over anhydr ous
magnesi um sul f at e. Af{er ~concentration under reduced pressure, 20 the

resi due wagmditaso) vedbimates hyl . a8 et ébfdihed )in Huferetide Bydmpgenlchhdri de

- ethyl acetate solution (10 nL) was added. After stirrin t rqom
t enper at Ur &thgd §Cﬁi‘3.a?3edi(i9 hpt) evpee aqagr nq_jcrbéé%r%’@d’,yla%&%ﬁége
precipitate lid wa 0 d, by~ fidtrati id shed tw ce
wi th ethyl @Cégalgg ?Té égk%ﬁi&gn(‘j@ r?e )u'nd%ﬁrggd§gga§gbgsgﬁ?£0égﬁ 60C to
give the tidd®ersegpeurdr(1l. 89, )t mixhite vl i gkirndd\eR( BIOBO f6F 6 2. 62
(3H,s) , 3.32 (2H mM , 4.48 (2H,t,J=5.0Hz) , 7.07 (2H,d,J=8. 7Hz) , 8.06
(2H, d, J=8. hzisz) EtlyDiag¢eratss) (80 midf efesncsldedaiksl éhe 662ADL08/ 15845,

PCT/JPO3/OZ§%Pthg Mixture was washed with water (20 mL), a saturated

10 aqueous sodium hydrogen carbonate solution (20 mL) and water
(20 mL), and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, a 4N hydrogen chloride -
ethyl acetate solution (10 mL) was added to the residue. After
stirring at room temperature for 22 hrs., diethyl ether (15

15 mI) was added, and the precipitated solid was collected by
filtration. The solid was washed twice with ethyl acetate (15
mL) and dried under reduced pressure at 60°C to give the title
compound (2.01 g) as a white solid.

'H-NMR (DMSO-dg) : 2.63(3H,s), 3.32(2H,m), 4.53(2H,t,J=4.9Hz),

20 7.60(1H,t,J=8.0Hz), 7.78(1H,d,J=8.0Hz), 8.05(1H,d,J=8.0Hz),

8.15(1H,s), 9.07(2H,bs).

Reference Example 8
0
N ;
HrGK wo

3
HCI
F

2- (Methylamino)ethyl 3,4-difluorobenzoate hydrochloride

25 To a mixture of tert-butyl 2-
hydroxyethyl (methyl) carbamate (1.75 g) obtained in Reference
Example 1 and ethyl acetate (10 mL) were added 3,4-
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HC ,N~\"0C1l 3 HC 2-(Methylam no)ethyl 3-chlorobenzoate hydrochl oride
To a m xture of tert-butyl 2-hydroxyethyl (nethyl)carbamate (1.75 Q)

obt ai ned wo Babsssence Exanple 1 and 5 ethyl acetate (10 rHQT/IRes/e7saclded
3-chl orobenz.o%{I chloride (1.9 ﬁg& and 7yr|d| ne (0.97 nlL). After_stirring at
room tenpéif HPéOlPQFlZQthChl‘? Gmk]tuf dlaSnst edize d6co¥ oRLE- hrs.

Et hyl acet 80 dded to the r t| ture
was vvashedg\%n%F(ﬁ 315%5 ?%Oaﬁt ooné 12% I?Jerraatij‘:—hgﬂC O&qlr?eﬁjay s’o&tﬁ%hégggg@%
carbonat e ggbuht.PNwk2028kddapsl VB eFeadZibrilinixtaRd drhedmdyerraniygr ous
magnesi um sul fate. After concentration under reduced pressure, a 4N

hydr ogen cheshiedewitht ngtencé2@tellsol mtsaﬁm(m%a)quﬁ@wa@@ééumohyﬁéogen

residue. (Afte irri nperature fo 2 di.et h 15
15 nl) was C&H&BBagﬁﬁnﬁo?ﬁglﬁ?e%grf‘g o"ﬁtaeﬂ/a{szoggilpécte I%leﬁl Pte%gterogl
The sol i d wagy &@8H§dm5%h§§iﬁmt§u§f£wé._ aggtate coheenfikr 284 ﬁiﬁd&d tirleded
reduced pressure at 60C to give the title conpound (2.01 g) as a white

;gl id. '(H- NVREBIVBS), d8) 4N By6Bo¢Si, ehlor3ia2- (2t acetad® Eplutiond (9fr) |
7.60(1H,t,J=8. OHz) 7.78(1H,d, J OHz 05(1H, d, J OHz 8.15 (1H
. 9.07 (sz%)wasR@@ére@nE@ %nﬁ?%l‘gu @ tﬁsrcs(%@‘*—”.lhg at 2“& (1F)

2- (VB! Y] ampRLeL Lo ds dﬂﬁﬁ@”@ﬁé‘%@;f@’dﬁﬁ@cﬁfde@ﬁ:xa&ﬂ Qnaeli xture of
tert-butyl 5 ydr oxyet Ir( met hy( ) carbamate (1.75 g) obtained in Reference

Exanpl el awrduethlybraeetizate (TH: mesiwkre vaddectsBed §7tW0O=0BY1058x4Eate
PCT/ P03/ 07(546mL():“,f lalrjlglr ggggéolgrlld(ezgl :géclit?ceecg 1pr7gssgl,2rear!cﬂ: p6>6r I dl ne :E\(r)e gghem_) '
title compound (2.05 g) as a white solid.
'H-NMR (DMSO-dg) : 2.62(3H,s), 3.32(2H,m), 4.53(2H,t,J=5.0Hz),
7.64(1H,m), 8.00(1H,m), 8.25(1H,m), 9.25(2H,bs).

15 Reference Example 9

HGI )<

- (Methylamino) ethyl 4-trifluoromethoxybenzoate hydrochloride
To a mixture of tert-butyl 2-hydroxyethyl
(methyl) carbamate (1.30 g) obtained in Reference Example 1 and
20 ethyl acetate (10 mL) were added 4-trifluoromethoxybenzoyl
chloride (1.83 g) and pyridine (0.72 mL). The mixture was
stirred at 60°C for 25 hrs. Ethyl acetate (60 mL) was added to
the reaction mixture, and the mixture was washed with water
(30 mL), a saturated agqueous sodium hydrogen carbonate
25 golution (20 mL) and water (20 mL), and dried over anhydrous
magnesium sulfate. After concentration under reduced pressure,
a 4N hydrogen chloride - ethyl acetate solution (10 mL) was
added to the residue. After sfirring at room temperature for
14.5 hrs., the mixture was concentrated under reduced

30 pressure. The residue was washed twice with ethyl acetate (15
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After stirring at roomtenperature for 3 days, ethyl acetate (80 nL) was
added to the reaction m xture. The m xture was washed with water (20 niL),
a sat ur at e@d @gussass sodi um hydrogen 5 carbonate sol uti on (PO/rphj/omme wat er
(20 mL), and dried over anhydrous nesium sul fate. After concentration
under reduwdl, présduied wnder hlg@#%@gw refissge 2t 60RY| tacktr il Tthion
(10 L) was addeg &g ége reS|due ter St rring at room tenperature for
4 hrs, the“f"RPHF 5 Lt ratB hdS M0 reduced pressure. The residue
was “’as“edlﬁi\iﬁbﬁkﬁiﬁ% fagetates ééﬁ5srrt)3 anth@rhed arsery, eduead opressur e at
60C to give the title conpoun as a white solid. 1H NVR(DMSO d6)

: 2.62 (3H7s)35(28 62Jf8|—bﬂiny), . EBQPQHIIJ F=HZ) 9,- 024284061H, m) , 8.00
(1H m 8 25 % ﬁ H, bs) . 15 Reference Exanple 9 H 0 H3C, N0 F
HO 0 F - ReEe ?Pﬁ?n Fymp -trifluoronethoxybenzoate hydrochloride To a
m xture of tert butyl 2- ydroxyet hyl  (met hyl)carbamate (1.30 g) obtained
in Reference arrpl e 1 and 20 ethyl acetate (10 nL) were added

4-trifluoronet. clllorlde (1.83 g) and pyridine (0.72 nmL). The

m xture wasHGstlr ed Qt 607 f oF) 25 hrs. Et hyl acetate (60 nlL) was added to
t he reactlon mpure, and the plxture was washed with water (30 nL), a
sat ur at ed aqueous sodi um hydrogenfcar bonate 25 solution (20 nlL) and water
(20 nmL), and dried over anhydrous mnagnesium sulfate. After concentration
under reducedMpragstmeno) at¥il hydf bgeroled oyd ke hydatouyilloardeiat e sol uti on
(10 mL) was added to the residue. After stlrrlng at roomterrperature for
14.5 hrs., the nitRtareinasareop ehe¥ Gl ihde Y ERIYEFIE pressure. The

Lg;}gggBYgigMgigﬁyca%%ama%%tQl?%§y$)a&ﬁ%&%ﬁ%éjfh ég%éggﬂgéléggﬁé§e 1 and

10 ethyl acetate (10 mL) were added 4-fluorobenzoyl chloride
(1.74 g) and pyridine (0.97 mL). The mixture was stirred at
room temperature for 6.5 hrs. Ethyl acetate (80 mlL) was added
to the reaction mixture, and the mixture was washed with water
(30 mL), a saturated agqueous sodium hydrogen carbonate

15 golution (30 mL), water (30 mL) and saturated brine (30 mL),
and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, a 4N hydrogen chloride -
ethyl acetate solution (10 mL) was added to the residue. After
stirring at room temperature for 1 hr., the precipitated solid

20 was collected by filtration. The solid was washed twice with
ethyl acetate (15 mL) and dried under reduced pressure at 60°C
to give the title compound (1.89 g) as a white solid.

'H-NMR (DMSO-d¢) : 2.62(3H,s), 3.32(2H,m), 4.52(2H,t,J=4.9Hz),
7.34-7.44(2H,m), 8.16-8.24(2H,m), 9.18(2H,bs).

25 Reference Example 11
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m.), and dried under reduced pressure at 600C to give the title conpound
(1.83 g) as a white solid. 1HNVR(DVMSO-d6) : 2.63 (3H, s) , 3.31 (2H m ,
4.54 (2H wolesdosz) 7.55 (2H,d,J=8.5Hz) , 8.24 (2H, d, J=8.PEHZIP03/0B402
(2H,bs) . 5 Reference Exanple 10 HO H30 0 HC F 2-(Methyl am no) et hyl
4-fl uor obenzoat e hydrocﬁjoride Teya m xture of tert-butyl 2-hydroxyethyl
(nethyl)?irbanﬁte (1.759) obtaing& in Reference Exanple 1 and 10 ethyl
acetate 0 m.iN.we addged 4 uobobenzoyl chloride (1.74 and ridine
(0.97 m.). Hife E?f?ﬁ?@ was ed at room tenperature forg%.S hrgy Et hyl
acetate (80 nmL)ymwas added e rg@ction mxture, and the mxture was
washed with water (30 nL), 3 satofat d aqueous sodi um hydrogen carbonate
15 solution (30 m.), water (30 nlL) and saturated brine (30 nL), and dried
over anhydrous nagnesiunlsullat After concentration under reduced
pressure, a 4N hydrogen chlorides- ethyl acetate solution (10 nL) was added
to the residue. After stirring at roomtenperature for 1 hr., the
precipitaLeé(Methglaﬂima$etby1e@tQxﬁ%mmedﬁhaﬂyhﬁnszW@ dyldirgchderidehed
twice wt ethyl acetate (15 nlL) and dried ynder reduced pressure at 60C
to give the titl &°cBriBdBRETE 1089 %td@“‘é/w'#@dsrmy %ﬁ' Hp NVR( DVBO- d6)
2.62 (3H,5s) (2H, A QHZ), b 1 8) ;

8. 16- 8. 24( éﬂ?%ﬁ?’%?%?ﬁﬂ%?) .ﬁ %5 F@]l‘_le(%be%ac_igl Exa)r?leee f%lx% %SE\A%Q%% ?I%%éﬁnd
PCT/ JP03% 0¢%4§1 HcOteH3 KBOOmD) OwdrdiGidddd 3 ,GHI—tGHhethoxybenzoyl

chloride (2.54 g) and pyridine (0.97 mL). After stirring at
60°C for 14 hrs., 3,4,5-trimethoxybenzoyl chloride (1.30 g),
pyridine (0.97 mL) and ethyl acetate (10 mL) were added, and
the mixture was stirred at 60°C for 24 hrs. The reaction

10 mixture was filtered and ethyl acetate (50 mL) and water (30
mlL) were added to the filtrate. After partitioning, ethyl
acetate layer was washed with 1N hydrochloric acid (30 mL),
water (30 mL), an aqueous copper (II) sulfate solution (30
mL) , water (30 mL) and saturated brine (30 mL), and dried over

15 anhydrous magnesium sulfate. After concentration under reduced
pressure, the residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane=1:1). A 4N
hydrogen chloride - ethyl acetate solution (10 mL) was added
to the purified product. After stirring at room temperature

20 for 4 hrs, the mixture was concentrated under reduced
pressure. Toluene (10mL) was added, and the mixture was
concentrated under reduced pressure. The residue was suspended
in ethyl acetate, and the solid was filtrated. After washing
with ethyl acetate (15 mL), the solid was dried under reduced

25 pressure to give the title compound (1.79 g) as a white solid.
'H-NMR (DMSO-dg) : 2.61(3H,s), 3.28-3.35(2H,m), 3.74(3H,s),
3.87(6H,s), 4.48-4.54(2H,m), 7.40(2H,s), 9.43(2H,br).
Reference Example 12
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2- (Met hyl am no) et hyl 3,4,5-trinmethoxybenzoate hydrochloride To a m xture of
tert-butyl 2-hydroxyethyl (nethyl)carbamate (1.75 g) obtained in Reference
Exanpl e 1wani/10848t hyl acetate (10 nL) were added 3, 4, 5-t reametPadyshbenzoyl
chloride (2.54 g) and pyridine (0.97 nL). After stirring at 600C for 14
hrs., 3,4,5-trinethoxybgnzoyl chloride (1.30 g), pyridine (0.97 nL) and
ethyl acetate H10 nlL) re added, and the mxture was stirred at 600C for
24 hrs. Thﬁ LJLQLLON\ i was filtered and ethyl acetate (50 niL) and
wat er (30 51)2 re added qo the filtrate. After partitioning, ethyl
acetate | ayer Was washed with 2N hydrochloric acid (30 nL), water (30 niL),
an aqueous copper (Il1) sulfate solution (30 ni), water (30 nL) and
saturated brine (30 nL), and dried qver 15 %nhégrgus nﬁggesiﬁ sul f at e.
After concenf¥eEhokriifRe ety de®y PrdLeGrEPOrN e FEsAHIET MRS b 9T ed by
silica gel colu c : lyu Lth | o2& : ne=l:1). A
AN hydr ogen ch@?i%go&qgétlgg{ a(z;&(@abt z(aqt%é %gﬁﬁtw:rtgnb?% Y&)H%ﬁéﬁ%ﬁ?v to the
purified puadueil) Amasid r(l.mb af) cbaminedpénaRafer@fcéokxdmples,lt he-

m xture was concentrated under reduced pressure. Toluene (I On1l).was added,

and t he ‘i Ryui@ineea reomte myaddey hyeirocddecddepiés8ar 8) » TRET 185 Yue was

suspended ,jn,ethyl acetate, t j finl ted. ;After washin
W th ethyl‘%b%fé@é 6T§$ﬁ€f£”¥%%gggﬁﬁéﬁﬁég'gﬁ?%d(ghgg? §gdﬁ€éd 25 pressgre
to give t h@e{:jréﬂé%dﬁ&fmmdﬁa(sl-ﬂ&@isaﬁ adlaskl te isehiydamideh NVR)OMED) d6)

2.61(3Hs) , 3.28-3.35 (2H m , 3.74(3H.s) 3.87 (6H s) , 4.48-4.54 (2H m) ,
7.40 (2H, sinde®. #Ge{@pbing, ammbfdremictBranpes $2iroed0rE3r205845

PCT/ JP03/ 07546 O H 0 2H 1 _2- (Me } h
2-pyridineE%?B%&?T%f%t%FﬂfgﬁgghloWP&%r (B¥bLN WE Whaea to tne

10 reaction mixture and the mixture was extracted with ethyl

acetate (150 mL). The organic layer was washed successively
with a 5% aqueous copper (II) sulfate solution (100 mL), water
(100 mL) and saturated brine (100 mL), dried over anhydrous
sodium sulfate and evaporated under reduced pressure. The

15 residue was dissolved in ethyl acetate (50 mL) and ethanol
(100 mL), and a 4N hydrogen chloride — ethyl acetate solution
(15 mL) was added. The mixture was stirred at room temperature
for 1 hr. The precipitated solid was collected by filtration,
washed twice with ethyl acetate (100 mL), and dried under

20 yeduced pressure at 60°C to give the title compound (1.08 g) as
a white solid.
'H—NMR (DMSO-dg) : 2.62 (3H,t,J=5.4Hz), 3.35(2H,m),
4.63(2H,t,J=5.0Hz), 5.26(1H,bs), 7.77-7.84(1H,m), 8.14-
8.18(1H,m), 8.36-8.40(1H,m), 8.70-8.90(1H,m), 9.48(2H,br).

25 Reference Example 13

0
H
N 0
H30/~\,/’\\0/U\\,/\CHB

2— (Methylamino) ethyl methoxyacetate
To a mixture of tert-butyl 2-hydroxyethyl
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To a solution (100 nL) of tert-butyl 2-hydroxyethyl (nmethyl)carbamate
(1.75 g) obtained in Reference Exanple 1, 2 5 pyridi necarbonyl chloride
hydr ochl owiods/10284867 g), pyridine (1.21 nl) and 4-di nmet hylramrropyrsiueli ne
(0.122 g) in tetrahydrofuran was dropw se added triethylam ne (2.09 nli)
under i ce- doelthyd) candanate nikt U5 egwash stinaded miRafenencee fipemnatler & #8¢ 6

hrs. Wat 200 dtothe 1 ti i Xt dt '

was ext 1 acEbivN BRCERRDI [LCEHh BT 509 MHIABIGEY Y Sparmiae Tshba
ccessi ve fyt . 59 0 er . | uki

ator (108 o taRy bt EE D FRE O RS S T RTC] B0t oy drous. sod um

sul f at e andoevaparat edetihdér acetaced( o eskbuneas Eirlelb tredihdueenasidnssol ved

in ethyl _acetate (50 nL) and ethanol 100 nlL), and a 4N hydrogen chl ori de
- ethyl AcBi#tETrsel (The AT SR SIS HLERhEaRPkL (FB %ﬁérs irred at
room t enper r o] . i P | l.1:ect b
iitrat oncoisdred papedey, BRIV LR ARGRIE SARNEE 3100, 20
reduced pressuietalr GOC #0) gi ¥adt heidd tdbwerx cnpouhebysl riRrg)siam saldhitte
solid. 'H NVR(DMSO d6) : 2.62 (3H,t,J=5.4Hz) , 3.35 (2H, m)

4. 63(2H, t , 2fse@HepncsnEgpEMopsynder 7redueed MYSHSULE 1 Aheg regidyRg RS,

8. 36-8.40 (,1H, , 8.70-8.9 1H , . r) . r : l e
13 HO H3€ié§l€1~@£(ffeél—|l§ eg?%’g/e%‘ﬁﬁ%%n? né)?gelllﬁ)y‘l( 2‘h’{r_%lleofhaZ)leyI\Tagigt% éﬁ![% ?@o%gﬁ%lr% %?2 of
tert-butyl 2-hyngnoxyethyk s81uVWOLA3(1OIBHS X/ 07846er stirring at

(met hyl )carbamate (1.75 g) obtained in Reference Exanple 1 and ethyl
acetate (1Gown) teeperatdsd Ferhbxfucet Yire anlouxke s Zongpntardesy vhdete

o) e Pl hB o TSR PR3 Wl ofiQenda"oRner® B8 nBf b
added to the residue. After stirring, the aqueous layer was
separated and taken. The aqueous layer was basified with

15 gsodium hydrogen carbonate and extracted twice with ethyl
acetate (40 mL). The ethyl acetate layer was dried over
anhydrous magnesium sulfate and concentrated under reduced
pressure to give the title compound (1.00 g) as a colorless
oil.

20 'H-NMR(CDCls) : 2.40(1H,bs), 3.06(3H,s), 3.44(3H,s),
3.57(2H,t,J=5.1Hz), 3.75-3.82(2H,m), 4.13(2H,s).

Reference Example 14

0
H
HC,/N\\//’\\O/JL\O//\\

3

CH,

Ethyl 2- (methylamino)ethyl carbonate hydrochloride

25 To a mixture of tert-butyl 2-hydroxyethyl
(methyl) carbamate (1.75 g) obtained in Reference Example 1 and
ethyl acetate (20 mL) were added pyridine (0.97 mL) and 4-
dimethylaminopyridine (catalytic amount), and ethyl
chlorocarbonate (1.25 mL) was dropwise added. The mixture was

30 gstirred overnight at room temperature and ethyl acetate (50
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5 mxture. The m xture was washed with water (20 nL), a saturated aqueous
sodi um hydr ogen carbonate solution (20 nL) and water (20 nL), and dried
over anhywiooussiossgnesi um sul fate. After concentrati on undeT/Jpestutse
pressure, the residue was dissolved in ethyl acetate (5 nL), and a 4N
hydrogen chibti s mide@t hWea@éﬁéﬂéesUﬁﬁtW%h%@OWhﬂ) wase R dtRY mIAft @ 5%

stirring at 8815% c(a f&;s%rlu(]]t et hyI %L{)nher (és%/anf?%oacgghrlat Z%O under

reduced presgﬁ wer e

the resi duemnp t@ﬁd sdmiéd Ngre st m&;@u&%s ma@hels iW@aS sug epasat etkand t aken.
The aqueous | ayer was basified with 15 sodi um hydrogen carbonate and

extracted tﬂpn@eWIﬁtmmwnd%étéai@e@@nﬂ_S)SurEhe aeﬂﬁyhydceganeclhh%id%s
dried d i.um su fat and co e r at under .redu

or ecsur et ooBUL T REaTE SRR § o vy 28588, bR Fas oS e pgtter
1H NVR( CDC1§');1rr2n<§0a1£ b d8) tem 1%651;(1:@"@ 2 Brdd (éﬂe%hyl ether (10 ml)

3.57(2H,t,J=5.1Hz), 3.75-3.82(2H, n), 4.13(2H s). 'Reference Exanple 14 H O
H3 COCH 3 tieh Edcheyd Zamdrsthwlmmmdgdd calbdnabe kbypdiechedrbye 25 To a

m xture of fert-but 2- hydro y th carbanmate (1.75 obt ai,.ned
in Refer enc% %}25 %“1 ang s ééeflgf@ %’0& r%\%‘i“ée%dﬂ%%ssd% Fn&iFs 97
m.) and 4- i e alytic n nd et hyl

chl orocar boﬁ%?g{{lyié’lr@ tg Jﬂ@ ro%%m%ge% (?e(‘j”%@%ets%litaure was 30 stirred
over ni ght? aiﬁmmmeat ulezan’ﬁﬂieth‘y#7 Aot )at e (E&O(3H7%)V\0303/63:05845

PCT/ JP03/ 07546 _nmL) was added. The m xture was washed with water@é
5% aqueousScft k- Tk &SH@H&YWO 1H2) raftd 3¢attusdiléd Bt i nd- 15 Hrﬂﬂ) and

dried over ﬁg@gﬁéﬂgg Wé% sul fate. After
0 CH

H 3
HBC//N\\V//A\\O,/H\\ ,/l\\

HCI

Isopropyl 2— (methylamino)ethyl carbonate hydrochloride
15 To a mixture of tert-butyl 2-hydroxyethyl
(methyl) carbamate (3.50 g) obtained in Reference Example 1 and
ethyl acetate (20 mlL) were added isopropyl chlorocarbonate
(1.35 g) and pyridine (1.94 mlL) under ice-cooling. After
stirring under ice-cooling for 3.5 hrs., isopropyl
20 chlorocarbonate (1.84 g) was added, and the mixture was
stirred at room temperature for 2.5 hrs. Ethyl acetate (120
mL) was added to the reaction mixture, and the mixture was
washed with water (50 mL) and saturated brine (50 mL), and
dried over anhydrous magnesium sulfate. After concentration
25 under reduced pressure, a 4N hydrogen chloride - ethyl acetate
solution (10 mL) was added to the residue. After stirring at
room temperature for 2 hrs., the precipitated solid was
collected by filtration. The solid was washed with ethyl
acetate (15 mlL), and dried under reduced pressure at 60°C to

30 give the title compound (1.38 g) as a white solid.
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concentration under reduced pressure, a 4N hydrogen chloride - ethyl
acetate solution (10 nL) was added to the residue. After stirring at room
t enper at unw® @3aosBshrs., diethyl ether (10 nL) was added, paTdiPvbrers46
precipitated solid was collected b filtration. lid was dried under

The
reduced pr&sHMRAMSQided: Lh35{PH &, EohpoRid (21:56%(3(:]3'8533' a white solid. 10
' H NIVR( DVB - 1.23 t,J=7 5 H, 16,3.22 (2H m
4.15 ((2H, q,g}\jg&(z%-é)g,:“ﬁgfg{@’4.%73%%’%’%59&%?’(’23?'[??)(?@'ﬁ%{éfereElce E)xanpl e

15 H 0 CH3g bis@ouNssyOACCH 3 3 HCl I sopropyl 2-(methyl am no)ethyl
carbonate hydrochforide 15 To a nixture of tert-butyl 2-hydroxyethyl

(et hyl ) caRbfismepce3ESaple obé ai ned in Reference Exanple 1 and et hyl
acetate (20 nL) were added isopropyl chlorocarbonate (1.35 g) and pyridine
(1.94 L) undet, ice-cooldng. After stirring under ice-cooling for 3.5
hrs., isopropyk 20 ¢hl orlpcar (1.84 g) was added, and the m xture was
stirred at g oM tehp tur@~f ot yahrs. Ethyl acetate (120 nlL) was added
to the reaction m xture, and th ture was washed with water (50 nlL) and
saturated brinel§l50 nm), and dr over anhydrous nagnesiumsulfate. After
concentration 25 under reduced pressure, a 4N hydrogen chloride - ethyl
acetate sglutign,( ggq, i rHIrigkl rring at  room
terrperatur%e?lg)z&%zhg(g‘.e@%%ﬁﬁ%?ggl pi ia1?)cealcéjﬂgoorl[ci{%cfsjé\3\4121&?1 col | ected by
filtration. The gel admiwasuwasbédtedtHowthy|2-acktatyvet®ys nl) , and dried

under reduced pressure at 60C to 30 give the title conpoun 1.38 g) _.as a
white sol i dmethy\orgBprmatg45l pEY/ IPoRPerrERs 31%‘1@9%(%6 g’é‘%‘mﬁf 35“
(GE’ng??H% 1 2228t (28) mn) Bwel 44 JrriddFd (0 HB%AI)2Enk, 4=5. 1Hz)
| 10 aim;thylaminopyridine (catalytic amount), and benzyl

chlorocarbonate (1.57 mlL) was dropwise added. After stirring
at room temperature for 2 hrs., pyridine (0.65 mL) and benzyl
chlorocarbonate (1.28 mL) were added. After stirring at room
temperature for 5 days, pyridine (0.81 mL) was added under

15 jce-cooling and a solution (5 mL) of benzyl chlorocarbonate
(1.43 mL) in ethyl acetate was dropwise added slowly. After
stirring at room temperature for 2 hrs., ethyl acetate (50 mL)
was added to the mixture, washed with water (50 mL), a 5%
aqueous citric acid solution (50 mL) and saturated brine (50

20 @), and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, a 4N hydrogen chloride -
ethyl acetate solution (10 mL) was added to the residue. After
stirring at room temperature for 2 hrs., diethyl ether (10 mL)
was added, and the precipitated solid was collected by

25 filtration. The solid was dried under reduced pressure to give
the title compound (1.99 g) as a white solid.
'H-NMR (DMSO—-dg) : 2.55(3H,s), 3.21(2H,t,J=5.1Hz),
4.37(2H,t,J=5.1Hz), 5.18(2H,s), 7.30-7.50(5H,m), 9.07(2H,br).

Reference Example 17
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8.95 (2H,bs) . Reference Exanple 16 HO H 0,1 HC Benzyl

2- (met hyl am no) et hyl carbonate hydrochloride To a m xture of tert-butyl

2- hydr oxyetdngliogsaet hyl ) carbamate (1.75 g) obtai ned i n Ref encanmes/@saspl e 1
and ethyl acetate (20 nL) were added pyridine (0.97 nL) and 4 10

di et hyl am nopyri di ne ((bat al yt4 nount ), and benzyl chlorocarbonate (1.57
nm) was dropwige added. fAfter stijyring at roomtenperature for 2 hrs.,
pyridine (0.65Ngl) <and nz chl orocarbonate (1.28 nL) were added. After
stirring a0 oom” tenfleratlire Tor 5 days, pyridine (0.81 nL) was added
under 15 ice-cq@ljing and a solution (5 n.) of benzyl chlorocarbonate (1.43
m.) in ethyl acetate was dropvm' se added sIovay Af ter stirring at room

tenperature for 2 hrs, eth acet ate add the m xture,
washed wit#™ M@E@YJ(WIFFE))G*- %e‘ﬁfﬁfé’ §pé’| F%“Fé"éfil 8a§ PB? Sn (50 m.) and
sat ur at ed Hg&?&ﬂf’@rgﬁ’e m.) , and dried over anhydrous nmagnesium sul f ate.
After concentration under reduced pressure, a 4N hydrogen chloride - ethyl
acetate sol utiont¢ 18 sd)utmbs: addediIt)o athéisdsirdebloabmerthydi carbogaie room
terrperature for 2 hrs., diethyl ether (10 nplL) ,was gd, anil t he

preci pi tat éd- 281 94 wastebralsedraf wpmaras Idtrroé)ﬁ”léﬁ %ﬂ@ s6l PATHAES R fEY

under redug ( RE ey SE%%&QZQ}%&H@ it Lﬂseetf%%?%%%r% Bldgr 28e2 White

solid. 1H J=5. 1Hz) 4. 37

(2H t, J=5. éb@llng5 et stSkrring 3&d%r5@cé5bb611ng9f@f IQHhiH)

Ref erence Exanple 17 74 WO 03/105845 PCT/ JP03/ 07546 H 0 A H3C, N A
solution (20 mL) of tetrahydropyran-4-ol (1.91 g) in
tetrahydrofuran was dropwise added slowly. After stirring at

10 room temperature for 2 hrs., the mixture was concentrated
under reduced pressure, and ethyl acetate (50 mL) and water
(50 mL) were added to the residue. The ethyl acetate layer was
separated and taken, washed with 0.2N hydrochloric acid (20
mL) and saturated brine (50 mL), and dried over anhydrous

15 magnesium sulfate. Concentration under reduced pressure gave
tetrahydropyran—4—-yl chlorocarbonate (1.53 g). To a mixture of
tert-butyl 2-hydroxyethyl (methyl)carbamate (1.40 g) obtained
in Reference Example 1 and tetrahydrofuran (20 mL) was added
pyridine (0.78 mL), and a solution (10 mL) of tetrahydropyran-—

20 4-yl chlorocarbonate (1.53 g) obtained above in
tetrahydrofuran was dropwise added, and the mixture was
stirred overnight at room temperature. After concentration of
the reaction mixture under reduced pressure, water (50 mL) was
added, the mixture was extracted with ethyl acetate (50 mL).

25 The residue was washed with a 5% aqueous citric acid solution
(50 mL) and saturated brine (50 mL), and dried over anhydrous
magnesium sulfate. After concentration under reduced pressure,
the residue was purified by silica gel column chromatography
(eluted with ethyl acetate:hexane=4:1, then 3:2). The obtained

30 colorless oil (2.03 g) was dissolved in diethyl ether (2 mL),
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0 HA 2-(Methylam no)ethyl tetrahydropyran-4-yl carbonate hydrochloride
To a solution (40 m.) of bis(trichloronethyl)carbonate 5 (2.97 g) in

t et r ahydr wfour3anssaas dr opwi se added a solution (10 nlL) of Reywirds/oms4q 2. 43
m.) in tetrahydrofuran under ice cooling. After stirring under ice-cooling
for 10 mi napdaa 4Bl ydpeg¢Rochigriste tetatdinldessieds- s0éRtiong S gpl| nwas
tetrahydrofara was_.dropw .se .adde slomﬁﬁ. Afte& stifrén %&h%o rpom, 4

t enper at ur 8987 - 2 ARET SHE RS Glre TRAE EGRRBREFAL R CTinder™ Yeduded =Y
pressure, anf.ethyh AEPIALE AREedlanBnthglisd R0 wils) sWei-ecaddedrhoghbe
residue. The ethyl acetate |ayer was separated and taken, washed wth 0.2N
hydr ochl or fheapidc{gDtatdd anoll sdtwasated lwdhesl (50 filradigndepdddoved
anhydrog; 15 magnesi um_ sul fate. Concentration .under reduced re suFe ave
t et r ahydt opPF&A- Ze91Cefl BF8esi Bonh SYVE 3% 1 6 SORPRER e(gf t8tt2But yl
2-hydroxyegh*héggt@g%%ggrbanate (1.40 g) obtained in Reference Exanple 1
and tetrahydrofuran m.) was added pyridine (0.78 nlL),'and a solution
(10 ni) of ‘m-eatNRinMBeRy) an126041y65 ¢hlanpeat bdhat 9§ (2163n)g) 2054diBled ) above
in tetrahgdrofuran was dropw se added, and the m xture was stirred

over ni ght &t 2Pd8nbrpdr4Pus ed0 MR e conckhitd-&3 @89 » the reaction nixture

under reduce ssuce r ) dded,, o 1 Xture was extracted
Wi th ethyl%aggﬁgsé%(gﬁshxﬁ%?25£?ﬂ%m%é%¥g§%nads%&éE%Q%L&%?H a 5% aqueous
citric aci geFerdhtenExbéfplellgand saturated brine (50 nl), and dried over
anhydrous magnesium sulfate. After concentration under reduced pressure,
the residue was purifiedyby silica gel colum chromatography (eluted with
et hyl acet at e: Hhexane=4:||1, then 3:2). The obtained 30 colorless oil (2.03
g) was dis ¢y@ i 'eJLy ~AATher 6Q%FL), 75 WD 03/105845 PCT/ JP03/ 07546
and a 4N h Oﬂgp chlé%ide - ethyl acétate solution (5 nL) was

2-Methoxyethyl 2- (methylamino)ethyl carbonate hydrochloride
To a mixture of tert-butyl 2-hydroxyethyl
(methyl) carbamate (1.75 g) obtained in Reference Example 1 and
15 ethyl acetate (20 mL) was added pyridine (1.62 mL) and a
solution (5 mL) of 2-methoxyethyl chlorocarbonate (2.77 g) in
ethyl acetate was dropwise added slowly, and the mixture was
stirred overnight at room temperature. After concentration of
the reaction mixture under reduced pressure, water (50 mL) was
20 added, the mixture was extracted with ethyl acetate (50 mL).
The mixture was washed with 5% aqueous citric acid solution
(50 mL) and saturated brine (50 mL), and dried over anhydrous
magnesium sulfate. After concentration under reduced pressure,
the residue was dissolved in diethyl ether (2 mL), and a 4N
25 hydrogen chloride - ethyl acetate solution (5 mL) was added.
After stirring at room temperature for 30 min., diethyl ether
(10 mL) was added, and the mixture was stirred overnight. The
precipitated solid was collected by filtration, and dried
under reduced pressure to give the title compound (1.56 g) as

30 3 white solid.

76



added. After stirring at roomtenperature for 30 mn., diethyl ether (10
m.) was added and the m xture was stirred overnight. The precipitated

sol i d wasweoislies4ed by filtration and dried 5 under reducedtTpIPeysisne to
give the title conpound (1.20 1)i’das a white solid. 1H NVR(DVEO-d6)
1.50-1. 65 (BHMH(DMSO8R) 1. @85@2 Tng) ;3. 5238k 3 ZOEH-BY P - 523, 40- 3. 50

(oH bl 318" ReRePbncs Bt Ll o s O g e o R ReRs vyt

2- (et hyl ageparehbyl Egahpoaat® hydrochloride To a mixture of tert-butyl
2- hydroxyethyl (nmethyl)carbamate (1.75 g) obtained in Reference Exanple 1
and 15 ethyl acetate ( fhl) was added pyridine (1.62 nL) and a solution
(5 nmL) of 2-nethoxyetHyl chlorocarbonate (2.77 g) in ethyl acetate was
dropwi se added slpw yn.andthe m xture was stirred overnight at room

t emperat ure?’ er\ﬂﬁnMOHon of the reaction m xture under reduced
pressure, \H@QerH(SO m.) was 20 added, the m xture was extracted with ethyl
acetate (50 m_)G.s Tﬂe m xture was washed with 5% aqueous citric acid

sol ution 50 nL) and saturated. brine 0 L and dried over anhydrous
magnesi um gtﬁlrfté BLYAf FEﬁyu E%%‘??%%Y%#ﬁz]ﬂa%argqaé'ﬁceed pressure, the residue
was di ssol ved i npgi gt Ayl gthess (2- (ddny B i AR5 1Y d13088N g§ hhaki denyl
et hyl acetate soFutlson 5 nm) was g@r&(ﬁle%. Aft)er sti rriqng at g?oom o

t enper at ur eackant3d0 (0. nLili et dyddétdeti—{ it wlasliaddbddnaiad (Ehe8nukt ur e

was stirred overnight. The precipitated solid was collected bé/ %(i)l tg ation,
and dried under iegucealpressfdato Silve itRe o £PEM: SAPBERATEES 56°)% as 30

a white SO'cfa?fszh@mQ%:&Qéigxﬁ;s PALNED3 P 4biturated brine (106 mL) ,

10 and dried over anhydrous magnesium sulfate. Concentration
under reduced pressure gave the title compound (19.0 g) as a
colorless oil.

'H-NMR (CDC13) : 1.11(3H,t,J=7.0Hz), 1.47(9H,s),
3.27(2H,q,J=7.0Hz), 3.37(2H,t,J=5.2Hz), 3.73(2H,q,J=5.2Hz).

15 Reference Example 20

H
HCI

3

2—- (Ethylamino) ethyl acetate hydrochloride
To a mixture of tert-butyl ethyl (2-hydroxyethyl)carbamate

(1.89 g) obtained in Reference Example 19 and ethyl acetate

20 (20 mL) were added acetic anhydride (1.04 mL), pyridine (0.89
mL) and 4-dimethylaminopyridine (0.061 g). After stirring at
room temperature for 3 hrs., ethyl acetate (50 mL) was added,
and the mixture was washed with water (50 mL), a 5% aqueous
citric acid solution (50 mlL) and saturated brine (50 mL).

25 After drying over anhydrous magnesium sulfate, the mixture was
concentrated under reduced pressure. A 4N hydrogen chloride -

ethyl acetate solution (10 mL) was added to the residue, and
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1H NVR(DMSO-d6) : 2.54 (3H, s) , 3.19 (2H,m , 3.26 (3H, s) , 3.52- 3. 57
(2H, M , 4.20-4.25 (2H M , 4.33-4.39 (2H, M , 9.26 (2H br) . Reference
Exanpl e 1&9a@H8ssdsl H3C O ~N ' H3C | CH3 0 5 tert-Butyl PCT/JP03/07546

et hyl (2- hydroxyet hyl)carbamate To a mi xture of 2-(ethyl am no)ethanol_(8.91
g) and et hyfhe Béstare ‘qqfeos’w;r%saiam dierrtp@rrtatrameyrfoau daPBondtdy 1. 8 g)

under i ce- coal 1pg: (ALEr) SIS T400.A TSA] eRELAULE Lot Boadaysy Lhe

m Xt ure vva? ura I ne rred over

anhydr ous ﬁﬁgaﬁﬁiﬂgtééﬂééliﬁd WD Cot Tt D bwrqupcrl’actduﬁed THESSA 83 gaee t he
title conpound (19.0 g) as a colorless oil. 1HNWR(CDC13) : 1.11

(3H, t, J=7. Qez3d, unday {oRedd BramwHe G ThveHhe 3132E2H0mpgrBdoKE) 54
3. 73(2H J=5. 2Hz) hi %5 Ref e ence Example 20 HO H3C,~/N,,~ OCH 3 HC
2- (Ethylanghofﬁtﬁyv atetAcet ydrochloride To a mixture of tert-butyl

et hyl (2- hy@k‘i%&’[@(ﬂl&ﬁd&%baﬂaé@(3ﬁ1t83~g)3@£)$ ai negly {3 Ref erence Exanple 19
and ethyl acetate 20 m.) were added acetic anhydrlde (1.04 m),

pyrldlne (@.89 (2HLY, @ﬁﬁ 3Hz) ped V3 B2H noply+s Al ,( @. QGI4gﬁ0(Aﬁme,st|rring
roon1tenagrature for 3 hrs., ethyl acetate (50 nL) was added, and the
nlxture was EdPW th wat er (50 m), a 5% aqueous citric acid solution

(50 m) angg Eéﬁééeﬁx§%¢f§ 4$0 nL). 25 After drying over anhydrous

nagne5|un1su ate xture was concentrated under reduced pressure. A
4N hydr ogen chlornﬂe }le acetate solution (10 nL) was added to the
resi due, and 77

O e~
RS
3

tert-Butyl 2-hydroxyethyl (isopropyl)carbamate
To a solution (30 mL) of 2-(isopropylamino)ethanol (10.0
g) in tetrahydrofuran was added di-tert-butyl dicarbonate
(22.2 g), and the mixture was stirred at room temperature for
15 1 hr. The reaction mixture was concentrated under reduced
pressure and water (100 mL) was added to the residue. The
mixture was extracted with ethyl acetate (200 mL). The ethyl
acetate layer was washed with saturated brine (100 mL), dried
over anhydrous sodium sulfate and concentrated under reduced
20 pressure to give the title compound (21.21 g) as a colorless
oil.
'H-NMR (CDC1l3) : 1.12(6H,d,J=6.6Hz), 3.30(2H,t,J=5.0Hz),
3.71(2H,t,J=5.0Hz), 3.80-4.30(1H,m).

Reference Example 22
H 0
25 HSC\\1//,N\\\///\\\0,,“\\

e, Hel

CH,

2~ (Isopropylamino)ethyl acetate hydrochloride
To a solution (15 mL) of tert-butyl 2-hydroxyethyl
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WO 03/105845 PCT/JP03/07546 the m xture was stirred at room tenperature
for 1 hr. Ethyl acetate (10 ni) and diethyl ether (20 nmL) were added, and
the precwa aavssdssolid was collected by filtration. The suT/xboswerss46 dri ed
under reduced pressure to give the title compound (1.54 5 g% as m@'te
solid. 1H NVRODKNSDY#byarbamabe (g3 Q J=rRired ArgReEHEenCes’ é‘%mpﬁe 1

(2H, g, J=7. 3Hz 3.1 Ht,J=5, 30

Ref er ence Eﬁaﬁﬁrgagﬁgr§§5r§%}%éﬁ%F%%ﬁ%?é?iﬁﬁﬁggii&%wbﬁgdbafg?%ﬁgﬁggibr)

2- hydr oxyethyl Gi-sger @pyY 9 car pashd ecie misokts ivs (30 mmad eft room

2- (i sopropyl aim no) ethanol (10.0 g) in tetrahydrofuran was added

?l-tert;buty?pémaanbenébe 182bre. g)Theafdadid of PEFETRaY28t FPREE EF2TEdm
enperatyre for 15 1 hr.. The reaction m r QR T und

reduced pP€§§6r€e§HSeﬂaPEstﬁﬁﬁ'n{?gﬁﬁs¥%gd§%M?%M%he resﬁ§&§$e¥ﬂeernixture

was extracted with ghRyknacglateré208s byirdbee@tiin austiatedtayer (Wwas

washed with saturated brine (100 nL), dried over anhydrous sodium sul fate

?gg ggnc$nhﬂatedT?edfthybdmweﬁamﬂibnﬁysuﬁ§ i@ sgiofe WikE £ Phe2EBRPBENd

. g) as a colorless_ oil. NVR(CDC13) . 1.12 (.6H d, J= , 3.30
(2H, t, J=5. GHHFLC a@%?l@?ﬁ?F}QES}Ebtggg3?%%-%? %ﬁﬁ}f?éprﬁ%ﬁecgkgg%éxanple 22
HO 25 m%ﬁe% Het %nh%o?g 583t hROR: PPYL AN NY) Edttydn el @inder

hydr ochl ori'dée To a Solution (15 nL) of tert-butyl 2-hydroxyethyl 78

10 reduced pressure. The obtained colorless oil was dissolved in
a 4N hydrogen chloride — ethyl acetate solution (10 mL), and
the mixture was stirred at room temperature for 1 hr. The
precipitated solid was collected by filtration, and dried
under reduced pressure to give the title compound (3.14 g) as

15 5 colorless solid.

'H-NMR (DMSO—dg) : 1.25(6H,d,J=6.6Hz), 2.08(3H,s), 3.10-
3.40(3H,m), 4.29(2H,t,J=6.0Hz), 9.11(2H,br).

Reference Example 23

0
H
Hf"GYN\/\o)Lo/\cHg

cu, Ho!

20 Ethyl 2- (isopropylamino)ethyl carbonate hydrochloride
To a solution (15 mL) of tert-butyl 2-hydroxyethyl

(isopropyl) carbamate (5.0 g) obtained in Reference Example 21
in tetrahydrofuran were added pyridine (6.0 mL) and ethyl
chlorocarbonate (2.81 mL) and the mixture was stirred at room

25 temperature for 18 hrs. The reaction mixture was concentrated
under reduced pressure, and water (50 mL) was added to the
residue, and the mixture was extracted with ethyl acetate (100
mL). The ethyl acetate layer was washed with a 5% aqueous
citric acid solution (50 mL) and saturated brine (50 mL),

30 dried over anhydrous sodium sulfate and the mixture was
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WO 03/105845 PCT/JP03/ 07546 (i sopropyl)carbamate (5.0 g) obtained in
Ref erence Exanple 21 in tetrahydrofuran were added pyridine (6.0 nL) and
acetic awoyarioskas(2.79 nL) and the mixture was stirred atPQToIPOB/07546

reduced pr E8BAFEL - AAY By TS0 SIS AP + nnS BEPRAAN e IR e
was extracted whihgetbylivageiats 41\1qudfﬂg)en Brae iy -aeehglieakayatenas
washed with a 5% aqueous citric acid solution (50 nL) and saturated brine

(50 ni), dpﬂeulonet(lanmydrowsds‘ddeﬁ umi sl featwa samd icaece Attr &0e® under 10
reduced pressure. The gbtaj ne orless . oil ved in,,a 4N

hydr ogen chFBPPHRT ur%tg gléfat hfolplftef:&ﬁ’lf‘fgﬂﬁ’ﬁ‘)iéﬁdwa? heo M ST ore s
stirred at ﬂ@%&%ﬂe&ﬁau&&é@ruﬁd& rddifced G bt @d $akied tpasteehkect ed

by flltratlon d dried wunder reduced pressure to give the title conpound
(3.14 9) as:omﬂ:SuadcchoBﬂegB aﬂladcolmt-LN\R(sm\E@ d6) : 1.25 (6H,d, J=6.6Hz)
2.08 (3H,s) 3.10- 3.40 (3H.m 9 H, 9 11 (2H, br)

Ref er ence @(M@WW@ HBEINL - 301%511’%6 0%1—5%_3% Hom™20 Et hyl

2- (i sopr opy|l thuy earponal & hydrochlordds , Toia oalwihon (15 ) of
tert-butyl . %%2 § Ht hyl ?I sopr ogyl y car barra}%g . () obt a)u ned in

Ref er ence E)é&ﬁ]&bﬁcélEx&ﬂpletzahydrofuran wer e added pyridine (6.0 nL) and
ethyl chlorocarbonate (2.81 nL), and the m xture was stirred at room 25
tenperature for 18 The reaction m xture was concentrated under
reduced pressure, a er (50 nmL) was added to the residue, and the

m xture was extract es h ethyl acetate (100 nl). The ethyl acetate | ayer
was washed with a 5% gqueous citric acid solution (50 nL) and saturated

brine (50 rHSQ} Wanhydrous sodium sul fate and the m xture was

tért~Butyl cyclohexyl(2-hydroxyethyl)carbamate

To a solution (200 mL) of 2-(cyclohexylamino)ethanol

(14.3 g) in ethanol was dropwise added di-—tert-butyl
dicarbonate (21.8 g). After stirring at room temperature for 2

15 days, the mixture was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (200 mL), washed with
water (100 mL) and saturated brine (100 mL), and dried over
anhydrous sodium sulfate. Concentration under reduced pressure
gave the title compound (24.2 g) as a colorless oil.

20 H-NMR(CDCls): 1.26-1.39(4H,m), 1.47(9H,s), 1.61-1.81(6H,m),
3.30-3.40(2H,m), 3.69(2H,t,J=5.4Hz), 3.66-3.90(2H,br).
Reference Example 25

0

H
oM
HCI

2- (Cyclohexylamino) ethyl acetate hydrochloride
25 To a solution (50 mL) of tert-butyl cyclohexyl (2-
hydroxyethyl) carbamate (2.43 g) obtained in Reference Example
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79 WO 03/105845 PCT/ JP03/ 07546 concentrated under reduced pressure. The
obt ai ned colorless oil was dissolved in a 4N hydrogen chloride - ethyl
acetate walepiosss(10 nl), and the mixture was stirred at paxorpos/ersper at ure
for 1 hr. The precipitated solid was collected by 5 filtration and dried
under redu@édipr egtualeyduogwentmrmadied mm@um ((3.-9% gf)asage€dForl ess

solid. 1H NMR O 0-1.3 3

4.17(2H, q,ﬁn#yémﬁ g? %%Z‘PF% 308 ‘glié‘; Yf?(‘%lfoé’r rldlﬁ%f ZPQ%Z% Banpl e 24
10 Q H3C((Nez~ 1Q§—c§oﬂ"§%0 beat ety e qhaxWdiZaydnexyebhy! ) carbamat e
To a solution (200 nL (cycl ohexyl am no) et hanol (14.3 g) in ethanol
was dropw semgddetdude- fert 1Pubys. dithgrlbexatete21180gnl) Afderadded rimg at
roomter’rperature for 2 15 days, the m xture was concentrated under Eeduced

pressure’ THE rPaStdaB MaEtHresandeths H“Je’ftrﬂﬁe dCst ARSPESHEUNEFSSHEENREd with
vater (100,7t) and.ggturahedobiine {doulayafiflflidapmuee s8nlxdpaus
sodi um sul Concentrati on uce pressure gave the title

conpound (2402 glL)asaaS%OIaQﬁéeﬁs @cbﬂ>peﬁ0(IJH- NVR(fEREL 3o Lutho26-(1089mLAH, m)
1.47 (9H,s) , 1.61-1.81 (6H m 3303402Hr3 3.69(2H,t, J=5. 4Hz) ,
3. 66- 3. 90( 2RchFpturREpEr BREBSEXARPIBLRE and diyeq ovey anfgdrous sodim

2 (Orc ey ao) S gL, 5, L6 0 e 25 oS O (0L o
Ref erence E%%”&E@ldﬁ@ WEs034 $968486d P/ JHOBI ideifate (15 mL), and a 4N
hydrogen chloride - ethyl acetate solution (15 mL) was added.
After stirring at room temperature for 3 hrs., diisopropyl
ether (20 mL) was added, and the precipitated solid was
collected by filtration to give the title compound (1.78 g) as
15 a white solid.
1H——NMR(D_MSO—ds): 1.05-2.03(10H,m), 2.07(3H,s), 2.90-3.10(1H,m),
3.17(2H,t,J=5.2Hz), 4.29(2H,t,J=5.2Hz), 9.19(2H, br).
Reference Example 26

0

H

N
O/ \/\OJ-LO/\CHg

HCI

20 2—(Cyclohexylamino)ethyl ethyl carbonate hydrochloride
To a solution (50 mL) of tert-butyl cyclohexyl (2-

hydroxyethyl) carbamate (2.43 g) obtained in Reference Example
24 in tetrahydrofuran were added pyridine (1.45 mL), ethyl
chlorocarbonate (1.71 mL) and 4-dimethylaminopyridine (0.122

25 g) under ice—cooling, and the mixture was stirred at room
temperature for 15 hrs. Ethyl acetate (100 mL) was added to
the reaction mixture, and the mixture was washed successively
with a saturated aqueous sodium hydrogen carbonate solution
(100 mL), a 5% aqueous copper (II) sulfate solution (100 mL),

30 water (100 mL) and saturated brine (100 mL), and dried over
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24 in tetrahydrofuran were added pyridine (1.05 nL), acetic anhydride

(1.23 nmL) and 4-di net hyl am nopyridine (0.122 g) under ice-cooling, and the
m Xt ure wa® ®tiosgued at room tenperature for 12 hrs. Ethylpcacroaom4¢ 100 nl)
was added to 5 the reaction m xture and the m xture was washed successively
wi th a sat @méveldoagueodd ugogidfinhgdr den miatasaress goncephratedouniyr a 5%

[ | f at I i 100 i d t t ed i 100
) Cand dReEiS e PR RRRY AP0 AL s SE RS e arte e SNt A R ¥oncent r at ed
under reducggdHRr@ssdsenmri0 Thesy esjdugMpsidiciSeleved cthyat Rybtaegt ate (15

m.), and a 4N hydrogen chloride - ethyl acetate solution (15 nlL) was
added. Af tsexlugtiionr i(A$ afl) r dem bddpér atAfiterd erti¥rimg. atdivbswpiepyeratther

(20 mL s added, and the precipitated id was collected filtration
to gi v)e %ﬁefotri S| g‘réorvrp&&ﬁcio FopgtgythsTt ?@5 30 hi 13° s%cl‘%\*“d]F a %MQ(DI\/SO d6)
: 1'05'2'0§n£%9.i@%tednglganﬁg coglggtédlﬁ&(fiifgatﬁgﬂjk& o R 2Hz)
4.29 (2H,t,;J=5.2Hz) , 9.19 (2H br) . Reference Exanple 26 0 Oclll1J:0 20

2- (Cycl ohexyihtdmd rojpbliyld dthyb gar @snatehhyelrachidri de To a solution (50

m.) of tert-butyl cyclohexyl (2- hydrox ethylécarbanate (2.43 g) obtained in
Ref er ence. EXaMYREDMSA-R1) 1 o1 G708 d0n™her &- added byf T 4i P21 220

ethyl  chl %r.%a(rlgeﬂgtﬁg35.%%7(%H%),Jé§dzéa in&.tfé'kffgww.i&we (0.122 25 g)

under ice-cool’i ng, mXtare was stirred at’ toom’ tenperature for 15
hrs. EtRhYl sacet@ug t( 166 .17y )was . added,bp) . t he reaction m xture, and the

m xture was washed successively wth a saturated aqueous sodi um hydrogen
car bonat e Rfemense ExgOPAE) 273 5% aqueous copper (11) sul fate sol ution
(100 nL), 30 water (100 nmL) and saturated brine (100 nL), and dried over
81 WD 03/ 105845 P /JPOB/Oijf? anhydrous sodi um sul fate. The nixture was

concentr at ed nderN\\//\\
0 CH,

HCI

2~Anilinoethyl acetate hydrochloride
To a solution (700 mL) of 2—anilinoethanol (137 g) in
15 tetrahydrofuran were added pyridine (97.1 mL), acetic
anhydride (113.2 mL) and 4-dimethylaminopyridine (12.22 g)
under ice—-cooling, and the mixture was stirred at room
temperature for 20 hrs. Ethyl acetate (1 L) was added to the
reaction mixture and the mixture was washed successively with
20 water (1 L), a saturated aqueous sodium hydrogen carbonate
solution (1 L), a 5% aqueous copper (II) sulfate solution (1
L) and saturated brine (1 L), dried over anhydrous sodium
sulfate, and evaporated under reduced pressure. To a solution
of the obtained residue in ethyl acetate (700 mL) was added a
25 4N hydrogen chloride - ethyl acetate solution (250 mL) under
ice-cooling, and the precipitated solid was collected by
filtration to give the title compound (156 g) as a white
solid.
'H-NMR (CD3OD) : 2.11(3H,s), 3.71-3.76(2H,m), 4.32-4.37(2H,m),
30 7.49-7.64 (5H,m) .
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reduced pressure and the residue was dissolved in ethyl acetate (15 nL). A
AN hydrogen chloride - ethyl acetate solution (15 nlL) was added. After
stirring wo c3aom4senperature 5 for 3 hrs., diisopropyl etlraT/APE®0TR) wWas
added, and the precipitated solid was collected by filtration to give the
title conpReferehck? Egpmpdea2@hite solid. '' H NVR(DMSO-d6) : 1.01-2.08
(10H, M , 1.23 (3Ht,J=7.0H) , 2.90- 3.10 (1H M , 3.21 (2H1t,J=5.2Hz) ,
4.16 (2H,qg,J=7.0OHz) 10 4.39 ,t,J=5.2Hz) , 9.27 (2H,br) . Reference
Exanmpl e 27 H 0 O~CH3 (:: -Ani | i noet hyl acetate hydrochloride To a
sol ution (7 of anilinoe hanol (137 g) in 15 tetrahydrofuran were

added pyri :irﬁg anhydride (113.2 ni) and

4- dlnethyldﬁﬁ i ne (12 2P g) under ice-cooling, and the m xture was
stirred at roordlste eratH e/MBr 20 hrs. Ethyl acetate (1 L) was added to
the reaction mxture andt he m xture was washed successively with 20 water
(1 L), a saturated aqueous sodi um hydrogen carbonate solution (1 L), a 5%
agueous coppart-Hutylsuldaetaglamian) (2-plyidpd]sathyhtedcboriaie (1 L),
dried over anhydrous sodium sulfate, and evaporated under_reduced
pressure. To a s&qnﬁ<ﬁ?lW&ﬂ°Phé58bWé§n@§ Fésiaaehy Rt ~dcetate (700 ni)
was added a 25 h I a lut i n9,J4-) under
i ce- coolln§° 3Hﬁﬁ§9%reC|pl? Qgg aéédcgﬁ% ? %8 £ tratfgt to
give the t|déétﬁ%b€ﬁ0dﬂﬂWkﬂ@@/92652)alnhtéeraﬁpﬁrdfur#hNﬁ&%éliﬁaéd.d£% 11
(3H,s) , 3.71-3.76 (2H M , 4.32-4.37 (2H, M 30 7.49-7.64 (5H n)_ . 82 WO
03/ 105845 P 08/ 34 arReneitends - ERagpl angdgsd- dimethylaminopyridine

(0.18 g) and the mixture was refluxed for 1 hr. Water (30 mL)

was added to the reaction mixture and extracted with ethyl
10 acetate (50 mL). The obtained organic layer was washed with
saturated brine (50 mL), and dried over anhydrous sodium
sulfate. The residue obtained by concentration under reduced
pressure was purified by flash silica gel column
chromatography (eluted with ethyl acetate:hexane=1:5) to give
15 the title compound (1.51 g) as a white solid.
'H-NMR (CDC13) : 1.49(9H,s), 3.02(3H,d,J=4.8Hz), 4.99(2H,s),
5.00(1H,bs), 6.55(1H,dd,J=7.0,5.0Hz), 7.37(1H,dd,J=7.0,1.8Hz),
8.16(1H,dd,J=5.0,1.8Hz) .
Reference Example 29

20 H3C\\TI/,3

’ ﬁge/NH
— (Methylamino) benzyl acetate
To a solution (50 mL) of [2—(methylamino)phenyl]methanol
(1.37 g: synthesized according to the method described in WO
01/32652) in tetrahydrofuran were added pyridine (1.05 mL),
25 acetic anhydride (1.23 mL) and 4-dimethylaminopyridine (0.18

83



H3(0OyO N 3C CH3 0 HC ~NH 3 tert-Butyl [2-(methylam no)-3-pyridyl]nethyl
carbonate To a solution (50 nL) of [2- (nmethylam no) -3 5 pyridyl]nethanol
(2 g: synweesipssdsaccording to the method described in WpAlIP826529 in

t et rahydr of dded di- tert-butyl dicarbonate (3, 48
1<t ot nyl bt nOR PR UG 3 Shid e 3 Fo0Pe RIS FRFTER AP T of oy
Vater (30 fhierwietoedfind s thindpac kon Hoxuisndnd.extiacked wih et hyl

10 acetate (50 nL). The obtai ned organic |ayer was washed with saturated

brine (50 mixfuaadval | edaredanhytlr @ahydodiceratsul(iad enl)The Thesicthganic

obt ai ned bX concentration_ under reduced _pressgre was purified by flash
e

silica gel 123¥eEn¥Ps criRd GHSERSP 1Va vt &d thi #h-&t RPPegREt SPRPFexshE=l 1 5) to

1 icage o o ; f :
1 49 (9H, s§"“§‘féj_°§z§“§£‘ﬁ§%}§ =§15.]°83‘%’9'? % %55 ?A%Lﬁ%% galﬁ.égﬁf 1%?%2@} ki &dgidn
6. 55( 1H, ddedeBoflabe Gidut B 7(EHmdd, 3n8 Gatudbzpd LBIA6 (36 mH) J=5ud, 1. 8Hz)

. Reference Exanple 29 20 H3CyO \. 0 G NH 2-(Met hyl am no) benzyl acetate To
a sol ut i ondFsedneyehfay LRIt \AKHWHD SHHERHE] net A Vet 325y synt hesi zed
accordi ng [ i 1/ 326 i h re
added pyri %}9?\%@%%%%%%6%%%%&% & q:ae\r%\%l/1 % égla( ?ﬁ)2>35%{?§§%%§ YELLARE Al

4- di met hyl pat-nepyd i sy NEL{sh 15 1i%3 \§¥2103010nd4ohPehad5934PHH4 6 1@hed and t he
m xture was stirred at roomtenperature for 8 hrs. Water (100 nL) was
added t¥ tnétheathybrregsate dexanehié ., rhenude3hasocedivactied Wi tke et hyl

acetate (100 nb). . T nic |ayer was hed successively with a 5%
aqueous COBBIEPO{’??)P@%{J%%M%S saol'%ﬁt(?n s()%\g%srn), a saturated aqueous sodi um
hydrogen iy-NMR(CDC1s): 2.08(3H,s), 2.87(3H,s), 4.40(1H,br), 5.08(2H,s),
6.64-6.74(2H,m), 7.17-7.32(2H,m) .
Reference Example 30

0
H
15 HSC/U\OWNWO/U\

HC1

CH,

2—[ (2-Acetyloxyethyl) amino]ethyl acetate hydrochloride

To a mixture of 2,2’-iminodiethanol (2.10 g) and ethyl
acetate (20 mL) was added di-tert-butyl dicarbonate (4.37 g)
under ice—cooling. After stirring for 1.5 hrs. under ice-

20 cooling, acetic anhydride (2.08 mL), pyridine (1.78 mL) and 4-
dimethylaminopyridine (0.12 g) were added. After stirring at
room temperature for 2 hrs., ethyl acetate (50 mL) was added
to the reaction mixture and the mixture was washed with water
(50 mL), a 5% aqueous citric acid solution (50 mL) and

25 saturated brine (50 mL). After drying over anhydrous magnesium
sulfate, the mixture was concentrated under reduced pressure.
A 4N hydrogen chloride - ethyl acetate solution (20 mL) was
added to the residue, and the mixture was stirred at room
temperature for 2 hrs. Diethyl ether (10 mL) was added, and

30 the precipitated solid was collected by filtration. The solid
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carbonate solution (50 nL) and saturated brine (50 nL), and dried over
anhydrous sodium sul fate. The sol vent was evaporated under reduced
pressur e wod3tiss4obt ai ned residue was purified by flash sdirras/gshe col um
chromat ography (eluted 10 with ethyl acetate: hexane=1:5, then 1:3) to give
the title "ConsBuisd (0dss grdused RAFEEUE| FA. 9hYe NNIg dBcal® compaygd 3H, s)

2.87 (3H,(f56)e_1,8 %34%5;#;”@%8’ 85?«98'(%’ s) , 6.64-6.74 (2H M , 7 .17-7.32

(2H, M . Referen 15 H3CCH 3 HC

2- [ (2- Acet yhoxyRY byEdpag))no]2 .et7hyel ,aget 3t e 3hvdr, achkp( BHe) Jo4 a2 Td xt ur e of
2,2'-imnodi ethanol (2.10 g) and ethyl acetate (20 nL) was added

di - t ert - butd:334imon&t-40((4H3%xy) under ice-cooling. After stirring for

1.5 hrs. zu i ce 2Q, coaolin acetic anhydride (2.08 niL), pyridine (1.78
m.) and i q%leﬁ?&er?ﬁea xr?%}‘b’;ﬁ gllne (0.12 g) were added. After stirring at
roomtenperatygre for 2 Brs., ethyl acetate (50 nL) was added to the
reaction m xtN e and thg mxture was washed with water (50 ), a 5%
aqueous citKic 4dci d\é tion (50 nL) and 25 saturated brine (50 nL). After
dryi ng over :.ukdrous magitgsi um sul fate, the mixture was concentrated
under reduced preécsure. A 4N hydrogen chloride - ethyl acetate sol ution
(20 nL) was adde ko the residue, and the m xture was stirred at room
tenperature for 2 hrs. Diethyl ether (10 nL) was added, and 30 the

preci pi t at e(B)sdA-iRywad icddnydoeetlybyatetétat hpdrodhkosile d 84 WO 03/ 105845

PCT/ JP03/ 07546 was dri.ed under. reduced pressuyre fo give the title conpound
(6.18 g) as a whit% asamx&}lrwﬁwﬁzéméma%qfl%%wl%%%} 01§93 o and

(4H’t’J:5'%§E%yl 5%é¥%£é41§% &ﬂv’ggs’aadég égtkgf%—butyl dicarbonate

10 (2.18 g) under ice—cooling. After stirring for 1 hr. under
ice-cooling, acetic anhydride (1.04 mL), pyridine (0.89 mL)
and 4-dimethylaminopyridine (0.061 g) were added. After
stirring at room temperature for 1 hr., ethyl acetate (50 mL)
was added to the reaction mixture, and the mixture was washed

15 with water (50 mL), a 5% aqueous citric acid solution (50 mL)
and saturated brine (50 mL). After drying over anhydrous
magnesium sulfate, the mixture was concentrated under reduced
pressure. A 4N hydrogen chloride - ethyl acetate solution (10
mL) was added to the residue, and the mixture was stirred at

20 room temperature for 1 hr. Diethyl ether (10 mL) was added and
the precipitated solid was collected by filtration. The solid
was dried under reduced pressure to give the title compound
(1.68 g) as a pale-brown solid.

'H-NMR (DMSO-dg) : 1.56-2.10 (4H,m), 2.06 (3H,s), 3.05-3.24(2H,m),

25 3.,63-3.68(1H,m), 4.15(1H,dd,J=11.8,8.1Hz),
4.26(1H,dd,J=11.8,4.1Hz), 9.21(1H,br), 9.87(1H,br).

Reference Example 32
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5 Reference Exanple 31 HC N QOCH 3 HCO (S)-2-Pyrrolidinylnethyl acetate
hydrochl oride To a m xture of (S)-2-pyrrolidinylnethanol (1.01 g) and

ethyl acewat®/103dsnl) was added di-tert-butyl dicarbonate PLO/(PB3/AB4g) under
ice-cooling. After stirring for 1 hr. under ice-cooling, acetic anhydride
(1.04 nL), pyridine (0.89 @L) and 4-dinethyl am nopyridine (0.061 g) were
added. Aftﬁ stirring at jjoomtenperature for 1 hr., ethyl acetate (50 niL)
was added fidtje Pea ) =, and the nixture was washed 15 with water
(50 nL), a 5% pgqueous C|tr|c b0|d solution (50 nL) and saturated brine (50
m.). After dryingHoler anhydreus magnesium sul fate, the m xture was
concentrated under reduced pressure. A 4N hydrogen chloride - ethyl

acetate solutlon (10 nl) was .added to t res dth t
stirred at320%9HomaEhs PR g@PZfa%P %§9§Pﬁb$°£§ﬂgp (10enE;Xm;;ea3§Zd

and the preci p'f@f@nﬁ?&dr@ Was 3Q%|mIl@lQ,t_qd Q}Sthggr i 985. gjl'h@f@oétpg,l was

dried under reduced pressure to give the e conpound (1.68 g) as a
pal e- br owasetatk (2 MNVR)(DMEOadBled al sb6u2ide «ﬂkﬁﬁ)mL)Zoﬂed(fwertﬁ

3. 05-3. 24 (2H M 25 3.63-3.68 (1H, m, 4.15 ng dg %

4. 26( 1H ddoutyl . dicerhgnatey. (221(1ﬁ493r jin gtyli pepERTe” A %Feh%% é%%brr‘% 32

05 V0 03/ 105845 FET/AP02I 07 4 Q40,326 et bt o) sy

benzoat e hydroc 0 a mxture 3-am no-1| -propanol "(0.75 Qg) and
ethyl acetatér{de 201 ) ni®)s, addediimesaloutdisomLOaRB #At) of di-tert-

dimethylaminopyridine (0.012 g) were added. After stirring at

room temperature for 5 hrs., ethyl acetate (32.5 mL) was added

10 tp the reaction mixture, and the mixture was washed with water
(12.5 mL) and saturated brine (12.5 mL). After drying over
anhydrous magnesium sulfate, the mixture was concentrated
under reduced pressure. The residue was dissolved in N,N-
dimethylformamide (20 mL), and methyl iodide (5 mL) was added.

15 60% sodium hydride (0.4 g) was added under ice-cooling. After
stirring at room temperature for 3 hrs., the reaction mixture
was poured into an ice-cooled aqueous ammonium chloride
solution (60 mL). The mixture was extracted with diethyl ether
(80 mL) and washed with saturated brine (30 mL). After drying

20 oyver anhydrous magnesium sulfate, the mixture was concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate:hexane=2:1, then ethyl
acetate, then acetone:ethyl acetate=1:9) to give 3-[(tert-
butoxycarbonyl) (methyl)amino]lpropyl benzoate (2.52 g) as a

25 colorless oil. A 4N hydrogen chloride -~ ethyl acetate solution
(10 mL) was added, and the mixture was stirred at room
temperature for 1 hr. After concentration under reduced
pressure, ethyl acetate (10 mL) was added to the residue and
the precipitated solid was collected by filtration. After

30 ywashing with diethyl ether (10 mL), the solid was dried under
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5 butyl dicarbonate (2.18 g) in ethyl acetate under ice-cooling. After
stirring at roomtenperature for 21.5 hrs., benzoyl <chloride (1.30 nli),
pyri di ne WO @80s4y and 4- di et hyl am nopyridine (0.012 g) raavrPonatied. After
stirring at roomtenperature for 5 hrs., ethyl acetate 932 5 nmL) was added
10 to the redotednpréssure, tangivdethe xtifle wenpmased lw t3hgwat1éra (12.5
m.) and saturated brin élz 5 n). After drying over anhydrous magnesi um
sul fate, th& ﬂfi?ﬁ?e Rgé toncentrated under reduced pressure. The residue

was di ssol v@n&mww%_@y) mebhyhLor ﬂ@@ﬁemﬁozr@ém@% met hyl iodide (5 ni)
was added. 15 60% sodi um hydride (O was added under ice- cooling. After

stirring aB.06¢AH|, epgeV adlizk, f@r33(bﬁstml%®euh9acﬂ'@d(@ﬁxnune7 was poured
into an jce-cool ed aqueous a nlun1chlor|de sol% ion (60 nmL). The m xture

was extr%ctea3ﬁﬂﬁhmhre§h91(%@ J={gtialL) &P (edsihdd -wi th saturated brine

(30 nm). ggg ¥bnﬁx§ﬂp9¥e§3anhydrous magnesi um sul fate, the m xture was
concentrate ced pressure. The residue was purified by silica

gel colum chrona graphy (ethyl acetate: hexane=2:1, then ethyl acetate,
t hen acetone: ethy[Lgiftate 1:9) to give 3-[(tert-

but oxycar bon nQ b Oipate (2.52 g) as a 25 colorless
oil. A 4N Hl érogéh chwgﬁﬂﬁfj effhyl ace%gte solution (10 nL) was added,
and the mixture was stigrred at poom tenperature for 1 hr. After
concentration under redéiced pressure, ethyl acetate (10 nlL) was added to
the residue and the precipitated solid was collected by filtration. After
30 washi ng 2milt(BtHpsy Agkbenkél (pabhyd)amingel &1V sy ldGee®onader 86 WO

02 105845 POTIIPQY 07380, LNTE5h LB ULe 19, oS ROTRRUNS G, 72
s) 3.0%¢2Hnt edf 13E@étaﬂe35£§|'h&dé&6pﬂﬂ&lne7 S22, e?:h@i' 7.73 (1HmMm
8.01 (2H,d,J=7.2Hz) , 8.95 (2H,br) . Reference Exanple 33
chlorocarbonate (240 mL) was dropwise added over 2 hr. under
ice—-cooling. After the completion of the dropwise addition,
the reaction mixture was stirred at room temperature for 18
hrs. Water (300 mL) was added, and the ethyl acetate layer was
15 geparated and washed with 1N hydrochloric acid (200 mL) and
saturated brine (200 mL). After drying over anhydrous sodium
sulfate, the mixture was concentrated under reduced pressure,
and the residue was evaporated under reduced pressure to give
the title compound (180 g) as a colorless fraction having a
20 poiling point of 95-100°C (pressure: 0.1-0.2 mmHg) .
'"H-NMR (CDC13) : 1.20-1.40(6H,m), 2.97(3H,s), 3.50-3.60(2H,m),
4.05-4.35(6H,m) .

Reference Example 34

0

,JL\ 0 0 CH
Cl |}I/’\\,/ \Tf/ ~— V3
CH, 0
25 2-[(Chlorocarbonyl) (methyl)amino]ethyl ethyl carbonate
To a solution (1500 mL) of 2-

[ (ethoxycarbonyl) (methyl)amino]ethyl ethyl carbonate (150 g)
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0 HaC I OJI"™ N""OO011_'~CH3 1Y CH3 O

2- [ (Et hoxycar bonyl ) (nmet hyl ) ami no] ethyl ethyl carbonate To a solution (1000
m.) of 2-wonstiesd4am no) et hanol (100 g) 10 in ethyl acet a@/imayomdeed
pyridine (222 nmL.), ethyl chlorocarbonate (240 nmL) was dropw se added over
2 hr. underobtziredoin @efd&fetrere tEmm@epBét ionagkttohétdi bpwae addedi on,

the reactio ure was roomte ra ure,for 18 hrs

(300 1) e SRS A L IR CR00% A 1 APBr CHESTI5ERER YAt kB Shshed
with IN hydgoghi ofdfs AChflo( 208 tkhnad, 52t Wal CoidNed A JHdor After

dryi ng over anhydrous sodium sulfate, the m xture was concentrated under
reduced pressdueed @rebddmee rasl dire wasieviepernat eddaddes aeadixedrereSsure to

give the t|tIe cggound (180 g) as a colorless fraction_having a 20
boi | i ng poNﬁ% F (prigssur’@0 @10 e2higretater (WY cBoL Y

1.20-1.40 (ﬁ%@?niﬁi?l% 3%%)%1 83:}35%%%_{%@%&%(345&5 4. n{iﬁ{ 6H. 40, Refer ence

Exanpl e 34

2- [ (Chl or oclar beay | §{oraitly | W atjeet ,hyndetthyl méathesawes detrastdditwioth (1500
m.) of 2- [(et hoxycarbonymf)é)(rret hyl ) am no] et hyl et hyl carbonate (150 g) 87
WO 03/ 105848tIpC/ 303 o7 5680 d¥t)ai nélei atket erericrtexmiffe W83 weshed

acetonitri Ig osr&g‘gegpaxls"? sp&qguq: te)&y%l}ll%rl ngBZHB bncen%%i]fégg m xture

was refl uxed" e Feaction mxtura was under
reduced Pr esgusSusingbd Nen Need ke rivas rideedet goaufixhugo0fmb) Waker (500 nl)

- ice (700 g) - ethyl acetate (300 ni) by
saturated brine (300 mL), dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was
evaporated under reduced pressure to give the title compound
(77 g) as a colorless fraction having a boiling point of 100-

15 105°C (pressure: 0.1-0.2 mmHg) .

'H-NMR (CDC1ls) : 1.33(3H,t,J=7.2Hz), 3.12(3Hx0.4,s),
3.22(3Hx0.6,s), 3.68(2Hx0.6,t,J=4.8Hz),
3.78(2Hx0.4,t,J=4.8Hz), 4.23(2H,q,JdJ=7.2Hz), 4.30-4.40(2H,m) .

Reference Example 35

H

H.C 0 N~

20 Y OH
H,G

CH, 0
tert-Butyl 4-hydroxybutylcarbamate
To a mixture of 4-aminobutanol (3.57 g) and ethyl acetate
(9 mL) was dropwise added a mixture of di-tert-butyl
dicarbonate (8.73 g) and ethyl acetate (1L mL) under ice-—

25 cooling. After stirring at room temperature for 24 hrs., the
mixture was concentrated under reduced pressure. The residue
was dissolved in ethyl acetate (200 mL), and the mixture was
washed with water (50 mL), 1IN hydrochloric acid (40 mL), water
(30 mL) and saturated brine (30 mL) and dried over anhydrous

30 magnesium sulfate. Concentration under reduced pressure gave

the title compound (7.54 g) as a colorless oil.
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portions with stirring. After stirring for 1 mn., saturated brine (500
m.) was added, and the m xture was extracted with ethyl acetate (500 m).
The et hyl wacestiassas| ayer was washed successively w th sat wcarrpdsbrsiuae (300

m.), a satyrated 10 aqueou iu d en..c onat uti 300 nmL) and
sat ur at ed Tw ((C:]%bl#t) 9 g? ?gg’ %{:]em/ a%ﬂ%d&ojughgﬁgi ’u% 3)87: atzgn( zéllﬂﬁls) !
concentr at gdgyngerg (eduged PressuUl &s)The residue was evaporated under
reduced pressure to give the title conpound (77 g) as a colorless fraction
havi ng a bReEengnpei Bxampld 06 15 105C (pressure: 0.1-0.2 mHg) .
"H NMR(CDC13) : 1.33 (3H,t,J=7.2Hz) , 3.12 (3Hx0.4,s) , 3.22 (3Hx0.6,s) ,
3.68 (2Hx0.6,t,J=4.8Hz) , 3.78(2Hx@ 4,t,J=4.8Hz), 4.23(2H, q,J=7.2Hz),
4.30>4.40(é m. . Refeérence Exanple|35 H 20 H3c>r Y, OH 3 CH3 O tert-Butyl
! . LE
A

4- hydr oxyb g 4- am nobut anol (3.57 g) and et hyl
acetate ( was|{dropwi se added a m ¥ture of di-tert-butyl dicarbonate
(8.73 9) and eCHyl @cetate (1 nL) under ice 25 cooling. After stirring at
roomtenperature for 24 hrs., the mxture was concentrated under reduced

pressure h id i Vi i ]:gﬁg;ﬁl e (200 nL), and the
m xture S\A/azs{ ?\;\égﬁgdgl\%t?%gm%%ﬁ%)oﬁﬁﬁl I hyt??%?h%tgri c acid (40 nmL), water
(30 nmL) and sat urat gdmbkthiee (S0 td)t-asickydr iethyenexydilydcaubadfteangheslum

sul fate. Concentration under reduced pressure gave the title conpound
(7.54 g) as)acbspdnpdsinoRefepsnogp BHSMEs84> P@ﬂ/ﬁi@sﬂow@@a’c?mggﬂe@bm@

462 (1H, bEFTS ORGP CREE Biipl B of o 2t Sedeld Bhnydultli? 22202
and the mixture was stirred at room temperature for 19 hrs.

10 Ethyl acetate (100 mL) was added to the reaction mixture, and
the mixture was washed with water (50 mL), an aqueous copper
sulfate solution (30 mL), water (30 mL) and saturated brine
(30 mL) and dried over anhydrous magnesium sulfate.
Concentration under reduced pressure gave the title compound

15 (4.55 g) as a colorless oil.

'H-NMR (CDC13) : 1.44(9H,s), 1.51-1.69(4H,m), 2.05(3H,s),
3.15(2H,m), 4.07(2H,t,J=6.5Hz), 4.55(1H,bs).

Reference Example 37

| A
1o ST g,

3

HCI
20

4— (Methylamino)butyl acetate hydrochloride
To a solution (20 mL) of 4-[ (tert-
butoxycarbonyl)amino]lbutyl acetate (4.50 g) obtained in
Reference Example 36 and methyl iodide (4.85 mL) in N,N-
25 dimethylformamide was added sodium hydride (60% in oil, 0.94
g) under ice-cooling. After stirring at room temperature for 4
hrs., the reaction mixture was poured into an ice - adqueous

ammonium chloride solution. The mixture was extracted with
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H3C QYNOCH3 CH3 0 5 4- [ (tert-Butoxycarbonyl) am no] butyl acetate To a
m xture of tert-butyl 4-hydroxybutyl carbamate (3.83 g) obtained in

Ref er encewex@anpssas 35 and et hyl acet ate (20 nmL) were addedqayrrosioTses (1. 80
m.) and acetic anhydride é)2 27 , and the m xture was stirred at room

t enper at ur élﬁéhYlgehlﬂgr { Z‘Etth;I)I a@@iaﬁ@ (dﬂﬁﬁhm_l) aerad@¥ert yashwapbadt i on
m xture, and thg mg ur e, vas (g d rter 50e rrL%) n_aqueous copper
sul fate sof”f]tpoﬁ Péf) ? at V\?% d )anan saet At é&d 3 PF’ °UE30 m.) and
dried overpaphxdieussungaes] Umsidd abRceRreenbhathQ8y UREQHcES ure,
pressure gave the title compound 15 (4.55 g) as a colorless oi 1H NVR
(CDC13) : thedré¢siHiusg)was 1pGifdi@d KviHiica Q5 C(OSHmns):hromatwr(azhwm ,
4.07 (2H,t,J=6,5Hz H, bs Ref er ence Exanpl e 37 H COt.
Gis PO SBTREERERHET afERS} bHSRE S 2dh| Gbi GRS REELELE uti on (20
n) of 4- EXSHQEE watQaa&&rg)omlﬂmagg&rpt&moﬂ%@ai%t§1§;159ce)caeét ained in
Ref erence anple 36 and nethyl iodide (4.85 nL) in N N

di met hyl f oepantidenwd20 adtipd swodi tine hydrivdes (WY T radeld, a& ®4om) under
ice-cooling. After stirrin roomtenperature for 4 hrs., the reaction

i xt ure waSSPBEFREFft Boﬁngl%ﬁs desdus S&hFdnilGh IEH of?ae2ddedt i The
m xture ""aw‘ihgxhﬁéE%{SgF%‘c{eH ﬁli’&) 10 E@cﬁlﬁiﬂv\ﬂ; gg/bérp Qh 46 ondi ey | s 8f her

(120 ni) | aye saturated brine (30
m.) andildriwed drﬁédaﬂhddrOhédu@@@r{ﬁﬁésﬁﬁmlﬁcatgi.vebxftmef tdaneenbmpbizind under
reduced pressure
(2.28 g) as a white solid.
'H-NMR (DMSO—dg) : 1.58-1.70(4H,m), 2.01(3H,s), 2.50(3H,s), 2.82-
2.90(2H,m), 4.00(2H,t,J=6.0Hz), 8.90(2H,br).

Reference Example 38
H 0
15 HE O\H/N\/\/\O/U\O/\CH

H,C
" CH, O©

3

4—[ (tert-Butoxycarbonyl) amino]butyl ethyl carbonate
To a mixture of tert-butyl 4-hydroxybutylcarbamate (3.71
g) obtained in Reference Example 35 and ethyl acetate (20 mL)
were added pyridine (1.71 mL) and ethyl chlorocarbonate (2.55
20 g) under ice—cooling, and the mixture was stirred at room
temperature for 24 hrs. Ethyl acetate (100 mL) was added to
the reaction mixture, and the mixture was washed with water
(50 mL) , an aqueous copper sulfate solution (30 mL), water (30
mL) and saturated brine (30 mL) and dried over anhydrous
25 magnesium sulfate. Concentration under reduced pressure gave
the title compound (4.92 g) as a colorless oil.
'H-NMR (CDCls) : 1.31(3H,t,J=7.1Hz), 1.44(9H,s), 1.46-1.80(4H,m),
3.15(2H,m), 4.11-4.25(4H,m), 4.54(1H,bs).
Reference Example 39
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the residue was purified by silica gel colum chromatography 5 (eluted with
et hyl acetate: hexane=1:9). To the purified product was added a 4N hydrogen
chl ori de woetshgss4acetate solution (20 nl), and the m xt urrETWPe3/81546 r ed at
room tenperature for 2 hrs. Diethyl ether (40 nL) was added, and the
precipitated solid was collegted by filtration. The solid 10 was dried

under reduced Hressure to gi he title conpound (2.28 g) as a white
sol i d. 1H&m¥50gwﬁgkdﬁl//\l n) , 2.01(3H,s) , 2.50 (3H,s) , 2.82-
2.90 (2H 4.00 (2H,t J 8 90 (2H,br) . Reference Exanple 38 H
0O 15 H)t'" ~\ H3C g 0 C}B C}B 0 4-[ (tent-Butoxycarbonyl)am no] butyl
et hyl carbonate To “HChixture of tert- butyl 4-hydroxybutyl carbamate (3.71

g) obtained in Reference Exanple 35 and ethyl acetate (2Q nL) were added
pyri di ne (Etﬁzlnﬁr(§ﬁBhE@ﬁ@%n%}PQWkaﬁ%ﬁ?&ﬁ%$%:?Xﬁ?ocﬁéoﬁfdﬁnder

i ce-cool ing, andgéhg ?BfﬁHiS oﬁﬁﬁfr Alp peqm tenperature for 24 hrs.

Ethyl acetate (1 was - ad e reactlon m xture, and the m xture
was washédetbhywakabnyasﬁmﬂﬁ@1b@mynq@ﬁqps cofperatsul ave gol obtannéd0 nl),
water (30 nl) and saturated brine (30 nL) and dried over anhydrous 25

nagne5|un1SBIRﬁf@reeﬁﬁcﬁﬁ@mE%?O%Su#&éﬂmﬂéaﬁbéﬂxﬁﬁgé§ﬁré7g§@@ 1phEFrtl e
commound (4,72.8),88,Rgike hepaily sSMIAIR, ety Bt d33g1 )
(1H, bS) - ?@f ehanee i ExaBpbei 39, 9A MO 034105845 BETLIBA3LEMpSatid HRHCAN
o hrs., the reaction mixture was poured into an ice - aqueous
10 ammonium chloride solution, and extracted with diethyl ether
(120 mL). The diethyl ether layer was washed with saturated
brine (30 mL) and dried over anhydrous magnesium sulfate.
After concentration under reduced pressure, the residue was
purified by silica gel column chromatography (eluted with
15 ethyl acetate:hexane=1:9). To the purified product was added a
4N hydrogen chloride — ethyl acetate solution (20 mL), and the
mixture was stirred at room temperature for 2 hrs. Diethyl
ether (40 mL) was added, and the precipitated solid was
collected by filtration. The solid was dried under reduced
20 pressure to give the title compound (2.86 g) as a white solid.
'H-NMR (DMSO-dg) : 1.21(3H,t,J=7.1Hz), 1.51-1.73(4H,m),
2.50(3H,s), 2.82-2.94(2H,m), 4.05-4.15(4H,m), 8.88(2H,br) .
Reference Example 40

HC ON\H/’H‘\v//ﬁ\\~//OH
H,C
CH, 0
25 tert-Butyl 3-hydroxypropylcarbamate
To a mixture of 3-aminopropanocl (7.51 g) and ethyl
acetate (30 mL) was dropwise added a mixture of di-tert-butyl
dicarbonate (21.8 g) and ethyl acetate (3 mL) under ice-

cooling. After stirring at room temperature for 22 hrs., the
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3 HA Ethyl 4-(nmethylam no)butyl carbonate hydrochloride To a solution
(20 nmL) of 4- [ (tert 5 butoxycarbonyl)am no]butyl ethyl carbonate (4.90 Q)
obt ai ned wiow3Refsasence Exanpl e 38 and net hyl iodide (4.67 paTyJPos0TN4N-

di et hyl f or mam de was added sodi um hydride (60%in oil, 0.90 g) under

i ce- cool i ngpixpfuner wats conggnaratednineapera W%df}m’e@ulfﬁs Thehzepdduei on

m xture was_pour.ed i.nto an i a ni um sol.utio and
extract ed v\’ﬁ)% SRHye etlﬁlele%%é’hﬁgﬁf T%gD m%ylwﬁ C? M AREE V\@é)h

W th saturatmd 1 iRRG3A1ek: capdidr i g0 ANE! RRRYAT P3G rﬁmgr@ﬁ Wy silfale.
After concentration under reduced pressure, the residue was purified by
silica gel hmlnﬂm(ﬁﬂhmnrat @gudaglnye(iebuemamhyﬁrd@s et byl uracotlaiase .

hexane=l To the r|f| pro uct was added a 4N hydrogen chloride -
et hyl acet aﬁoél%ed? cqHGeEhBT AP RY Bir @2 Vst ]%%llfrJr &OTRGHR

t enper at ur e 1f6or012&3hr Ses Ig %Ung&legghggl(m m.) was added, and the
preci pi tated sol | | ected by filtration. The soI id was dried under

reduced 20 ﬁFﬁMRUCECﬂ.Q) :gll/eﬂc&(r%i ts)t I e GERA0UNd 2H2mB6 3) 24%2K, ahi+€. &ldd ) d.
1I—I—NI\/R(DI\/SOd|§(6ng 3H.t, J=7 1.51-1.73 (4H, m) , 2.50 (3H,s) ,
2.82-2.94 (2H&2H %JC@ Hes (ﬁH7§')(1H BSB8 (2H,br) . Reference Exanple 40

H H3C>/ OyNge E‘Qgﬁ?ﬁ 2? jtert-Butyl 3-hydroxypropyl carbamate To a
m xt ure of am nopropan 51 g) and ethyl acetate (30 nL) was dropw se

added a m xture of di-Hert- butyI di carbonate (21.8 g) and ethyl acetate (3
m.) under i &8 riity at roomtenperature for 22 hrs., the
91" W0 03 1 A\S]/I?’Cﬁﬁgvom m ture was concentrated under reduced
pressure. r(;ppl dge
3-[ (tert-Butoxycarbonyl) amino]propyl acetate
To a mixture of tert-butyl 3-hydroxypropylcarbamate (8.00
g) obtained in Reference Example 40 and ethyl acetate (50 mL)
were added pyridine (4.06 mL) and acetic anhydride (5.13 g),
15 and the mixture was stirred at room temperature for 21 hrs.
Ethyl acetate (200 mL) was added to fhe reaction mixture, and
the mixture was washed with water (100 mL), an aqueous copper
sulfate solution (40 mL), water (60 mL) and saturated brine
(60 mL), and dried over anhydrous sodium sulfate.
20 Concentration under reduced pressure gave the title compound
(8.34 g) as a colorless oil.
'H-NMR (CDC1s) : 1.44(9H,s), 1.77-1.86(2H,m), 2.06(3H,s),
3.20(2H,q,J=6.3Hz), 4.12(2H,t,J=6.3Hz), 4.67(1H,bs).

Reference Example 42

H
25 HG” NWOYCHa
e 0

— (Methylamino) propyl acetate hydrochloride
To a solution (80 mL) of 3-[(tert-
butoxycarbonyl) amino]propyl acetate (17.28 g) obtained in
Reference Example 41 and methyl iodide (19.8 mL) in N,N-
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was di ssolved in ethyl acetate (200 nL), washed with water (80 nl), IN
hydrochloric acid (60 nL), water (50 ni) and saturated brine (50 nL), and
dri ed ovewaoashyshusus sodi um sul fate. 5 Concentration underrCTerPUE@T4@r essur e
gave the title conmpound (16.01 g) as a colorless oil. 1H NVR(CDC13) : 1.45
(9H, s) , IldBRethyEqtamyde was24d0ed, godismehyridesdp o niebly )82

4. 73(1H, bs). Reference Exanple 4 H C~OvyN
3-[(tert - Bt 58Sy b]o‘fﬁ/'lﬁoéﬁilﬁ’cﬂ‘pr%S§?ra%gf5%nqg%6%ogggu€eem 0 atocél(r%te- g'l?tryl
3- hydfoxypwpﬂ%&?f baymte &0 ik iehiaiRedpbarBal ehepcen Exaspt eadifecund

ethyl acetate (50 nL) were added pyridine (4.06 nlL) and acetic anhydride
(5.13 @), afmemilrh hehIvxitde esodatisin rned exttreetact wipbr digklyi optipar hrs.

Et hyl acetate (200 nL) was added to th ti 1 Xt , d. th ]
wes vasiiod (98 bt GTNEI0SHY ] &HASHUSBHSS COPBET-oAT 1A e SOV 40

m), “ater?é?geng o@ﬂﬁhﬁfﬂéﬁé¢&¥iéa*dy%r 689 yAk-bu s2Bdad e du 0¥ e anhtHeaUS

sodi um sul Concentration under reduCed pressure gave the title

i?gg?gth %giﬁénﬂ&agéﬁg1ﬁgt§ﬁlﬁﬁ%?ii?.gi?ﬂSNMEQCBﬁE3reSidu&4ﬁ8$tB?r%fied

4.67 (1H, bBy si @@%c&%@%@ﬁgg@%&sgéﬁgﬁ? Wléili'éﬁzﬁ%ﬁt”]_awz) ’

(1oL SRl peR el A, D ol poitesedtyRogulitigy (A0,

Ref er enoe Eyaephén 4dh Baeidet-hydtHyadite ek &olt)cion NABFmL) , and the
mixture was stirred at room temperature for 2 hrs. Diethyl
ether (100 mL) was added, and the precipitated solid was
collected by filtration. The solid was dried under reduced
pressure to give the title compound (2.93 g) as a white solid.

15 lH-NMR(DMSO-dg): 1.85-1.97 (2H,m), 2.02(3H,s), 2.50(3H,s), 2.87-

2.96(2H,m), 4.06(2H,t,J=6.3Hz), 8.87(2H,br).

Reference Example 43

HGC 0\[]/“\/\/0 \[(0 ~_-UH;
HC
CGH, 0

3—-[ (tert-Butoxycarbonyl) amino]propyl ethyl carbonate

20 To a mixture of tert-butyl 3-hydroxypropylcarbamate (8.00
g) obtained in Reference Example 40 and ethyl acetate (50 mL)
were added pyridine (4.06 mL) and ethyl chlorocarbonate (5.95
g) under ice-cooling, and the mixture was stirred at room
temperature for 24 hrs. Ethyl acetate (100 mL) was added to

25 the reaction mixture, and the mixture was washed with water
(50 mL), an aqueous copper sulfate solution (30 mL), water (30
mL) and saturated brine (30 mL), and dried over anhydrous
sodium sulfate. Concentration under reduced pressure gave the
title compound (9.31 g) as a colorless oil.

30 ly-NMR(CDCls): 1.31(3H,t,J=7.1Hz), 1.44(%9H,s), 1.82-1.90(2H,m),
3.22(2H,t,J=6.3Hz), 4.15-4.23(4H,m), 4.68(1H,bs).

93



92 WO 03/105845 PCT/ JP03/ 07546 di net hyl f ormam de was added sodi um hydri de
(60%in oil, 3.82 ¢g) under ice-cooling. After stirring at roomtenperature
for 15 hw®q3/ksasreacti on m xture was poured into an i ce PCTAIROBOIFS6
ammoni um chl ori de solution and extracted with diethyl ether 5 (300 niL). The
di et hyl et Reffelrepee Busmphehéd with saturated brine (100 niL), and dried
over anhydrous sodiumsulfate. After concentration under reduced pressure,
the residue wag purified by silica gel colum chromatography (eluted with

et hyl acet at e:_Nhexanre=l ;@) . t heHpurified product was added a 4N 10
hydr ogen cH%@f}Sé’?nE?ﬁQI cetal’e sglution (40 nL), and the mxture was
stirred at roomygmqnperaturg for 2 hrs. Diethyl ether (100 nL) was added,
and the precipitated solid™was collected by filtration. The solid was
dried under reduced pressure to give the title conmpound (2.93 g) as a

L 50 St BB g P 25

Ref erence Exanpl @043 sb1ub36n0+thD~mE) OoD~3-CHBeM3C CH3 0 O
3-[(tert-ButoxycarbonyI)anino]iropyl et hyl _carbonate 20 To a m xtur,e of

tert-gutﬁlh ﬁ&ﬂwﬁgxyeﬂaéw@ém REPRY L 8e B 1 gyadmna e d(d v 1REF e PO EE "R anpl e
40 t hy, tate (50.nL i di 4 |
and et ny C%(%_egg(e gfaﬁﬁéevﬁéeaﬁgqﬁ%%i"g%@dﬁ%i (PG dr) 2N &t Ry

chl or ocar bdha €r "I cé-coo e mxture was stirred at

room t enperghidieviebradmins. wekhybdagesad euf R de Wl saddeditly 1282t he
reaction m xture, and the m xture was washed with water (50 nL), an

aqueous coppenrsigirf dce-sobdtingn (0t )stiwtiag @30 rogm tepgcsaturat €8 bri ne
(30 nb), a ried er _anhydrous. sodiumsulfate. Canc ration
reduced pr S gaveet &2 PPe ™S BBGNE T P TY é@aé%%%fbf1es§' %%$SBO

1H NVR( GRCL3 ) on ilnB En3itie) 54142 bn, aRd48hé Ml Sture w2 -3 t&d, Mith

diethyl ether (200 mL). The diethyl ether layer was washed
with saturated brine (100 mL), and dried over anhydrous sodium
sulfate. After concentration under reduced pressure, the
residue was purified by silica gel column chromatography

15 (eluted with ethyl acetate:hexane=1:8). To the purified
product was added a 4N hydrogen chloride — ethyl acetate
solution (40 mL), and the mixture was stirred at room
temperature for 2 hrs. Diethyl ether (200 mL) was added, and
the precipitated solid was collected by filtration. The solid

20 was dried under reduced pressure to give the title compound
(4.98 g) as a white solid.
'H-NMR (DMSO-dg) : 1.21(3H,t,J=7.1Hz), 1.91-2.00(2H,m),
2.50(3H,s), 2.88-2.98(2H,m), 4.08-4.16(4H,m), 8.90(2H,br).
Reference Example 45

Chy O

55 HE o\ﬂ/N\)\/OH
HAC
CH, 0
tert-Butyl (2,3-dihydroxypropyl)methylcarbamate
To a mixture of 3- (methylamino)-1,2-propanediol (24.5 g)
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3.22 (2Ht

,J=6.3Hz) , 4.15-4.23 (4H m , 4.68 (1H bs) . 93 WD 03/ 105845

PCT/ JP03/ 07546 Reference Exanple 44 H H3CY 01_,CH3 HC 0 Ethyl
3- (et hyl wia esapgrspyl carbonate hydrochloride To a sol utiraT/pa®oTsg of

[ (tert 5
Ref er ence
was added

SRanprEThasihaHRE: RSt Wohiens (s YRR R mikskbay PForham de

%@Qltughlay@ragea£§<9?{at@ eil.4 Jg)S%nog)eﬂx@qebdeeaat@oqhonﬂL) After

stirring at roomtenperature for 12 hrs., the reaction mxture was pou

into an ic

andeaquleeusmizmlammmﬁjmrcWltdmrd@gseltunfpgm aspehetuixtiore Mas

extracted with djethyl

wi th satur
After cofic
silica gel

ther (200 ni). The diethyl eth
s b RePL RO RLY2S ST Sir G b ralh GFOS Bl BRP ST e

%egﬁahbow UndeL sk eduged, péﬁ%?ur&eﬂa{’\?e (189 dug Wasqpuhified by

um c rorrat ography 15 ted with ethyl acetate:hexane=1:

3-
In

r ed

hed

8) .

To the purisbilediopr welsct«zamhedawlﬂew x@a‘zld:\r h¢glr agen AN @ryldd@chletrhyl agtdt at e

sol ution (
hrs. Dieth
col l ected
give the t
(3H,t,J=7.
4.08-4.16
OH H3C¥ |

15

20

25

40 nL he m xture was stirred. at room er at gfor

y(l60efﬂl)£féer' E’E@@rrﬂjovﬁ%) a%l‘&‘%osa%tq%é’rdf’@m(&ot d &8 griad

RVpr ghhalials TH8LSR SEifaas dliedoiqdeps shucetaaesare 1o

e Cco as a white soli 1H NMR ( DVBO- d6)
piHé)surelgaﬂzeZtﬁ@ ﬁﬂtﬂeﬁ)cé}n@.lr(d?»l-[m 9 9. &8 2 %l@EHﬂeH}s pil.
(14H]@r& EUH br) . Reference Exanple 45 CH3 OH 25 H3C/ 0

(@D%ar)t thy1(9 2534d?h9aﬁ%§yﬁ}op%l39re3’r%ﬁ(?éﬂﬁ‘érrate

3.41(2H,bs), 3.50-3.62(2H,m), 3.73-3.88(1H,m).
Reference Example 46
0 - -

O/lLCH
NP
w HC \g/

- (Methylamino) propane-1,2-diyl diacetate hydrochloride
To a mixture of tert-butyl (2,3-

dihydroxypropyl)methylcarbamate (10.26 g) obtained in
Reference Example 45 and ethyl acetate (50 mL) were added
pyridine (10.11 mL) and acetic anhydride (12.76 g), and the
mixture was stirred at room temperature for 24 hrs. Ethyl
acetate (300 mlL) was added to the reaction mixture, and the
mixture was washed with water (150 mL), an aqueous copper
sulfate solution (100 mlL), water (100 mL) and saturated brine
(100 mL), and dried over anhydrous sodium sulfate. After
concentration under reduced pressure, the residue was purified
by silica gel column chromatography (eluted with ethyl
acetate:hexane=1:8). To the purified product was added a 4N
hydrogen chloride -~ ethyl acetate solution (40 mL), and the
mixture was stirred at room temperature for 3 hrs. Diethyl

ether (100 mL) was added, and the precipitated solid was
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To a m xture of 3-(nethylamno)-1, 2-propanediol (24.5 g) 94 WO 03/105845
PCT/ JP03/ 07546 and ethyl acetate (50 nL) was dropw se added a m xture of
di - tert-aosloski4ssar bonate (51.4 g) and ethyl acetate (10 rdIyJPosionies

ice-cooling. After stirring at roomtenperature for 15 hrs., the mxture

was concentacdtledteddby Fédbtatdipnes e sotie Fasedirdge ua@eauggémv@a |n
ethyl acetate (150 nlL), .and_{he | uti on wa w_th wa

hydr ochl or PFSEGPES FB0IHTS, t&ﬁ E?§?%OC%TBO%$ gg;ﬂfé?e&”bﬁlﬁél §Osﬁ&f and
dried overyaptydh @gé_dgdlgnm%thag¢ congesiir a1 | op smdey, educed— pressure
gave the title conmpoun as a coloriess oil. 10 1HNWVR(CDC13) :
1.47 (9H, s)3. 222(2H2m03H4s))9 4328(023 B85, (205. B3/ AH (RH, Bs)1,(25.,58) 3. 62

(2H, m 3.73-3.88 (1H, eference Exanple 46 0 O GH3 H3C ,N"~0 HA
0 3- (Nbfhfpﬁﬁrﬁafﬁrgﬁ le 4 d|yI di acetate hydrochloride 15 To a mi xture
of tert-butyl (2,3 d|hydroxypropyl)nethylcarbanate (10.26 g) obtained in
Ref erence Exanpl e 45 a@d ethyl acetate (50 nL) were added pyridine (10.11

nm.) and acetic anhydri (12 76 g), and the mxture was stirred at room
tenperature for 24 O acetate (300 nmL) was added to the reaction
ur

m xture, and thg m shed with water (150 nlL), an aqueous copper
sul fate solutbqn\ﬁ;dQ\g; e\/LiOO m.) and saturated brine (100 nli),
and dried ol anhydrous sgfi umSul fate. After concentration under reduced
pressure, the reggdue was rified 25 by silica gel columm chromat ography

(eluted with ethy acet at e: hexane=1:8). To the purified product was added
a 4N hydrogen chloride - ethyl acetate solution (40 nlL), and the

Diethyl 3- (methylamino)propane-1,2-diyl biscarbonate
hydrochloride
To a mixture of tert-butyl (2,3-

10 dihydroxypropyl)methylcarbamate (15.53 g) obtained in
Reference Example 45 and ethyl acetate (100 mL) were added
pyridine (18.35 mL) and ethyl chlorocarbonate (24.62 g) under
ice-cooling, and the mixture was stirred at room temperature
for 96 hrs. Ethyl acetate (300 mL) was added to the reaction

15 mixture, and the mixture was washed with water (150 mL), an
aqueous copper sulfate solution (100 mL;, water (100 mL) and
saturated brine (100 mL), and dried over anhydrous sodium
sulfate. After concentration under reduced pressure, the
residue was purified by silica gel column chromatography

20 (eluted with ethyl acetate:hexane=1:6). To the purified
product was added a 4N hydrogen chloride - ethyl acetate
solution (80 mlL), and the mixture was stirred at room
temperature for 3 hrs. Diethyl ether (200 mL) was added, and
the precipitated solid was collected by filtration. The solid

25 was dried under reduced pressure to give the title compound
(5.93 g) as a white solid.

'H-NMR (DMSO-dg) : 1.20-1.28(6H,m), 2.57(3H,s), 3.12-3.28(2H,m),
4.10-4.43(6H,m), 5.13-5.22(1H,m), 9.14(2H,br).
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m xture was stirred at roomtenperature for 3 hrs. Diethyl ether (100 ni)
was added, and the precipitated solid was 95 WD 03/ 105845 PCT/ JP03/ 07546
col | ect edwoyosioss4sat i on. The solid was dried under reducedCiprreysisne to

give the title conmpoynd . 76,9) as a white solid. 1H NVR(DMSO d6) : 2.03
(3H s) , Rg ef%’PFng)H’,‘a‘?g%% f%H, s) , 3.18 3.22 (2H, M) , 4.09-4.28 (2H m ,
5.20-5.27 (1HmM , 9.01 62H, br) . 5 Reference Exanple 47 0 0 1kO CH H ~
a0 HCON ~"0fY 3 HC 0OyDi et hyl 3-(nethylam no)propane-1, 2-diyl :

bi scar bonat e )m%or eWc@ of tert-butyl (2,3 10

di hydr oxyprtay! ) wét hylQar b@at 8- 15.53 g) obtained in Reference Exanple 45
and et hyl acetaty)(100 ni) were added pyridine (18.35 nl) and ethyl

chl orocarbonat e (£4. 62 g) under ice-cooling, and the m xture was stirred
at roomtenperature for 96 hrs. Ethyl acetate (300 nL) was added to the
reacti on 13-Aikbdxyetrhahd2+ (reeithxtanienoyaschzds hed bl ewat/@rochh0ritiy, an

aqueous copper sulfate soluti on%é]loo m), water (100 nL) and saturated
brine (100 ml), ARd2dFeedtbRier (Zhmfdr sifs RsditrhchdgrraeshyA) eagbonate

concentrat i, gnoynder.re j.due purifi . i hica
gel colum (gh?gngfoﬁﬁagﬁgl?%ﬁégfmaﬁj v‘\'n}a{}ﬁ de qﬁ)sf}ll%;écé&gt%gz ghé?%ﬁg%&%;&bm
the purifigd) pforRluethvRgeaigiesh a(UNhyr dgerettadridee furahhithdaeet ate

solution (80 nL), and the m xture was stirred at room tenperature for 3
hrs. Diethgpoéihgr (Toor m)sodasisaddd0 ahd ofheypidenpi {At€d ml idh was

col I ected Qgtgg£§égg-89&n1$§58§éééh dropwise, and the mixture was

stirred at room temperature for 2 hrs. The reaction mixture

10 was concentrated under reduced pressure and water (50 mL) was
added to the residue. The mixture was extracted with ethyl
acetate (50 mL). The ethyl acetate layer was washed with 0.2N
hydrochloric acid (20 mL) and saturated brine (50 mL), dried
over anhydrous magnesium sulfate, and concentrated under

15 reduced pressure to give 2-ethoxyethyl chlorocarbonate (1.29
g). A solution (15 mL) of tert-butyl 2-
hydroxyethyl (methyl) carbamate (1.23 g) obtained in Reference
Example 1 in tetrahydrofuran was added pyridine (0.68 mL), and
a solution (5 mL) of 2-ethoxyethyl chlorocarbonate obtained

20 above in tetrahydrofuran was dropwise added to the mixture,
and the mixture was stirred at room temperature for 3 days.
After concentration of the reaction mixture under reduced
pressure, water (50 mL) was added thereto and the mixture was
extracted with ethyl acetate (50 mL). The ethyl acetate layer

25 was washed with a 5% aqueous citric acid solution (50 mL) and
saturated brine (50 mL), dried over anhydrous magnesium
sulfate. The mixture was concentrated under reduced pressure
and the residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane=1:5, then

30 2:3). The purified product (1.60 g) was dissolved in diethyl
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25 was dried under reduced pressure to give the title conmpound (5.93 g) as
a white solid. 1HHNWR (DMSO-d6) : 1.20-1.28 (6H, m , 2.57 (3H, s) ,

3. 12- 3. 28wWH4/10¥8454. 10- 4. 43(6H, n), 5.13-5.22(1H m, 9. 14( RdTorrp3/0B66 V\iD0 .
03/ 105845 PCT/JP03/ 07546 Reference Exanple 48 HO ~0~/CH3 HC O 'it,

HCl  2- Et hoX ?Jﬁyfé ey | 2afith Qvstuppenc shderdte ny8EBERI BFpERteTo a
solution (2 : § ri hy 2..97 in .

t et r ahydr of %?g%%%/\%fé st gléjﬂv\)n s“gﬂa ed a s@%%g}gﬁ?ﬁg v )S of -det%voexrynejﬁ%lécnol

(1.80 g) inatetoahytsmperaimnmndend aire goeldipgtathansalsal whioso(10c#dy of
pyridine (2.43_nl) in tetrahydrofuran was added dropw se, and the mxture
was stirreeatit tenperhtdnied smderhreduted pegesiion Abxgive tide was

concentr at egitufgeém{épe&ﬂg:&d Oor&s&ga%vﬁat%g W\é\’?%%r Sgiggrﬂ_) was added to the

resi due. Thé mXxture was extrac _ tate (50 nL). The ethyl
acet at e | ayer-Nvars(DMashad) Wit hi @ 2N + ey aatyor i sacizgh 620 AL)gand sat ur at ed

brine (50 nL), dried over anhydrous nagnesi um sul fate, and concentrated
under 15 reduteEpiss i ¢4 ERyiud=2--8fzoxy 8t Apt3chPéRBeml bohal2- (1. 29 Q)

A sol ution f terf:but - hydro y t hyl ) carbamate (1.23 g)'
obt ai ned inél];%% g%%’r@e’ A‘Eﬁa?rrﬁl 'es)gl(%%hmt)et @aﬁéﬁ%gf'{#gﬁ was added pyridine
(0.68 nl), réferénd® mitanyid 91L) of 2-ethoxyethyl chlorocarbonate obtained
20 above in tetrahydrofuran was dropwi se added to the m xture, and the

m xture was stirred at rgpmtenperature for 3 days. After concentration of
the reaction m Hture und reduced pressure, water (50 nL) was added

N m.). Th
t heret o gnd td’ne Wﬁ Oxexr\r,atrt\%d/%lgth ethyl acetate (50 ) e

et hyl acetate | ayer
HCI

3-Methoxypropyl 2- (methylamino)ethyl carbonate hydrochloride
To a mixture of lithium aluminum hydride (2.85 g) and
diethyl ether (100 mL) was dropwise added slowly a solution
(50 mL) of methyl 3-methoxypropanocate (11.8 g) in
15 tetrahydrofuran under ice-cooling. After stirring at room
temperature for 1 hr., the mixture was again ice-cooled and
water (3 mL) and a 10% aqueous sodium hydroxide solution (3
JmL) were dropwise added. The mixture was allowed to reach room
temperature, and water (9 mL) was dropwise added. The mixture
20 was stirred for a while. The precipitate was filtered off and
the filtrate was concentrated under reduced pressure to give
3-methoxypropanol (7.64 g) as a colorless oil.
'H-NMR (CDC1s) : 1.83(2H,quintet,J=5.8Hz), 2.43(1H,t,J=5.3Hz),
3.36(3H,s), 3.57(2H,t,J=6.0Hz), 3.77(2H,q,J=5.5Hz) .
25 To a solution (50 mL) of bis(trichloromethyl)carbonate
(4.45 g) in tetrahydrofuran was dropwise added N-
ethyldiisopropylamine (5.75 mL) under ice-cooling. After
stirring for a while, a solution (15 mL) of 3-methoxypropanol
(2.70 g) obtained above in tetrahydrofuran was dropwise added.

30 The mixture was stirred for 30 min. under ice-cooling and at
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25 was washed with a 5% aqueous citric acid solution (50 nL) and saturated
brine (50 nL), dried over anhydrous magnesium sulfate. The m xture was
concent r avedb3unskas reduced pressure and the residue was pam/fPowarshy silica
gel colum chromatography (eluted with ethyl acetate: hexane=l:5, then 30
2:3). The pwoif itetdppretuce {¢r6d dpywadidiegsobngdnithatiienhgf the WO
03/105845 PCT/ JP03/ 07546 eth (3 L nd a 4N hydr, n chlaride. - _ethyl
acetate sEFRETIR™( @lﬁﬁ)lrﬁ/agngﬁﬂe’&ed‘ﬁ%%grﬁgﬁs(ﬁ%r%s&&qﬁﬁdg %\? E‘ilﬁﬁtw at

[ oom temperalyr qs0aR6) t BEsPLAALRT £31 e SALd thnas 60l et &l xthef ihLration
and dried under reduced pressure to give the 5 title conpound (0.94 g) as a
white soli (éxtrb]d—tthRQaﬁ)l’dBOedB}'l acieﬂ.eﬁ)teé 30 ,nd=7. Ofhpe etByb7a¢8thtd laBen 8-

325(2H . 3.44 (2H, q 3.56-3. 60 (2H 4.19- 4.24 (2H M) |
4. 30- 4 5/ch21|-=-| mashesl V@tbzﬁ BN) hydﬁé%%%’ﬁjc% ; 329 Eg‘)Ha)nfllfat@f@(‘ "

C, N~ 00" -t~ t§9%¥ I et,hyl
car bonat e ﬁ?ﬂfﬁbﬁ?orﬁ?ﬁ’ ?EE% n?&%%re 0 &¥6H%; %%A ﬁ?%dﬂ?%y |%§ (2.85 )
and di et hylcogideerratea {Ih):lewaﬁedﬁeédvl seessited 53 aylve eB—sr@Iﬂ]ntdmro@W m.) of

met hyl  3- nethoxyproggnoate 11 8 i-n 15 tetrahydrof uran under
i ce- cool i nghlarosprdpppitendaddre n1“¥éﬁbé%é@ﬁ#@nfd?01mﬁ? oft RerhiREtYE was

again ice-co and te 3 % 0 r

sol ution (% %@%% HM@ mfgéy%gégdgggﬁéen?&fﬁg lg%é%% dﬂ{%egégg Foom
t enper atar @xa@f@ie\/\@t gh (BtFbhyWRsrdropWise adled. pyliielifi«tw .97 20)wasd
stirred for a while. The precipitate was filtered off and the filtrate was
concentrateﬂ=%nhﬁ§10Med§c@@)ppéséuBem@bh@$w@¢0E¥lﬁﬁhﬁgaﬂﬂaﬁhﬂﬂﬂte(116@39) as
a colorless_ oil HégNR%CD013

2. 43(1H, t, $5 OB neg 3orsHL é) tﬁa]%gg’f‘iﬂlq’%“ $ etém‘;‘iopw?%?d(dﬁq an 5. 5Hy)

the mixture was stirred at room temperature for 2 hrs.
solution (5 mL) of pyridine (0.65 mL) and 3-methoxypropyl
15 chlorocarbonate (1.22 g) in tetrahydrofuran was added and the
mixture was further stirred for 1 hrxr. The reaction mixture was
concentrated under reduced pressure and water (50 mL) was
added to the residue. The mixture was extracted with ethyl
acetate (80 mL), and the ethyl acetate layer was washed with a
20 5% aqueous citric acid solution (50 mL) and saturated brine
(50 mL), dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluted with ethyl
acetate:hexane=1:9, then 3:7). The purified product (3.40 g)
25 was dissolved in diethyl ether (5 mL) and a 4N hydrogen
chloride — ethyl acetate solution (5 mL) was added. The
mixture was stirred overnight at room temperature and the
reaction mixture was concentrated under reduced pressure.
Diethyl ether was added for crystallization to give the title
30 compound (2.06 g) as a colorless solid.
'H-NMR (DMSO-dg) : 1.78-1.90(2H,m), 2.54(3H,s), 3.15-3.25(2H,m),
3.23(3H,s), 3.33-3.42(2H,m), 4.16(2H,t,J=6.0Hz),
4.36(2H,t,J=6.0Hz), 9.27(2H,br).
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25 To a solution (50 m.) of bis(trichloronethyl)carbonate (4.45 g) in

t et rahydr of uran was dropwi se added N ethyl diisopropylamne (5.75 niL) under
i ce-cool iwgposAbssas stirring for a while, a solution (15 rAQT/IPN3/07546

3- et hoxypropanol (2.70 g) obtained above in tetrahydrofuran was dropw se
added. 30 FKeterencerBxamelet3®red for 30 nmin. under ice-cooling and at 98
WO 03/105845 PCT/JP03/ 07546 roomtenperature for 1 day. After
concentration @f the r ctiqwgnixture under reduced pressure, diluted

hydr ochl ori c %Cid 50 ) wqp added to the residue, and the mxture was
extracted gt e I et (B@Hyt). The ethyl acetate |ayer 5 was washed
with 0.2N h§dro§£@2ric acid (30 nL) and saturated brine (30 nL), dried
over anhydrous esium sul fate and concentrated under reduced pressure
to give 3-nethoxypropyl chlorocarbonate (4.39 g). To a solution (20 nmL) of
tert-butyl,_ | NGB 197161 A28 debtar-Bed1bni&ef erence
10 Exanple21%¥%¥?%?%%%§§¥%§%$%Eydggﬁ%dde %&&idine (0.97 m.) and a
solution (5 nm) AfmaxBanetddxygrotyd tydhl2othydacxyrdhy L(he8By Lyravbanshed
above in_tetrahydrofuran was, dropw se added, and_ the m xtur stirred
at room1edper8t gt eoPbpinedin &§f%ﬁﬁQHq(ﬂ%aggﬁﬁL}’ON'BYPFHFE§Y¥QE%%1%%) and
3- net hoxyp r onat _ i+ t et rahydrof uran was added
and the nﬁggﬁégﬁgggbégr?%2%§§$ﬁ??%%é¥§%:%9HFP-The regction m xt ure was
concent r at ed i8Ry 1 sRihe Bl P5EE Bt b adidinviatee hyB® allprids (ddd@dgl o t he

residue. The m xture was extracted with ethyl ,acetate,&go nL% and the
ethyl acet &réefhyépmias Wash®dnh t H 20w Hublamisoryrdoiree (dcrd bl affon

(50 nm) an aturated-brij . £50 ).nr AT Ve I es)

Sul'fate and ToONBEREY A S GRHES F g e iR AR AR ¢ o
by silica gehpeehdiReChrmmteyaiy (ekiued wekhcehbyhtrated ateddwexane=1: 9,
then 3:7). The purified product (3.40 g) 25 was dissolved_ in diethyl ether
(5 mL) andradaNeHydregenrechhdra deaturatsgd asiEomse sOGHLWY S¥IESIRE)  was

added. Thecarbonate solution (50 mL) was added to the residue. The

mixture was extracted with ethyl acetate (100 mL). The ethyl
acetate layer was washed with saturated brine (50 mL), dried
15 over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography (eluted with methanol:ethyl
acetate=5:95, then 20:80). 1N Hydrochloric acid (24 mL) was
added to the purified product (2.46 g), and the mixture was
20 gtirred overnight at room temperature. The reaction mixture
was concentrated under reduced pressure to give the title
compound (2.14 g) as a colorless solid.
H-NMR (DMSO-dg) : 2.52(3H,s), 2.85(6H,s), 3.20(2H,m),
4.30(2H,s), 4.43-4.49(2H,m), 9.60(2H,br), 10.81(1H,br).
25 Reference Example 51

H
H c/N\/\s/U\c

3

H,

S—[2- (Methylamino)ethyl] thioacetate hydrochloride
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m xture was stirred overnight at roomtenperature and the reaction m xture
was concentrated under reduced pressure. Diethyl ether was added for
crystal | i wato3omoss46 give the title 30 conpound (2.06 g) as ETEI®01586S
solid. 1HNVR(DVMBO-d6) : 1.78-1.90 (2H,n) , 2.54 (3H,s) , 3.15-3.25 (2H M
3.23 (3H,s) , 3.838-3. s@lu@’tzipm)wo A6 (RHartIdeteRz -, 4.36 (2H,t, J=6. O—lz)

o 2 B o 92,V0, 03 100845 EC JPOBI Q7460  Relietence Rxpmple 80 H O
y e
di hydrochl &58§1§ iﬂnx saeét_{@récf&ltw 722mmr wtﬂm@@%&hxhbsaﬁbﬁg&te 5

(3.50 g) o ta| erence Exanple 1, N, N-di net hyl'glycine
hydrochlorude875g291g)teﬂr&h@dtefhﬁéh Kahrdﬂdgwﬂﬂa mdwﬁ60§ybh¢arbodiinide
hydrochlorlde g; gé, triethylam ne (5.58 hylanlnoE ridine
(1.22 g)° af@luRigRd( tfﬁ&lf%ﬁn%ﬂ%@?l{%lnﬁ)zwaﬁh% %é?n?éh? it-“?oom
10 t emper Akl ., JAFEGACH | Olal XI L &30 pNCRRLr Al gd0dass Ledicad
pressure and a satura aqueous Sodi um drogen car bonat e sol Uti on (50
m) was addedetkoitbeceesifyerofhe hii xdnd extwasooex tierticad tniveh fotrhg| haset at e

(100 m.). The ethyl acetate |ayer was washed with saturated _brine QSO m.)
dried 15 &her raphydppusinbgre sy adr fmticaPstend & 691 uhder fl%duced

pressure. si_due vas, r|f ed b i ca r omat ogr aphy
(el uted mnpﬁ?ngﬁhﬁﬁoph%?ﬁngos% a?e&%%%}gﬁtﬁ%ﬁi589%%#QQF&HHydrochloric
aci d (240 )y oWasarpddedate (beopunif ied fsodusiddctdGg)sasanddebe mhd ure
was 20 stirred overnight at roomtenperature. The reaction mxture was

concent r at edxgnder vaedatétredesrder teetfoelinmg fd% |30 mdgnpoliptogeetic g) as

a colorl ess [
aci% (9.14 mL) was added and the mixture was stirred under

ice-cooling for 30 min. and at room temperature overnight. The
reaction mixture was concentrated under reduced pressure and

15 hexane and diisopropyl ether were added to the residue. The
precipitate was filtered off and the filtrate was concentrated
under reduced pressure. This step was repeated and a saturated
aqueous sodium hydrogen carbonate solution (50 mL) was added.
The mixture was extracted with ethyl acetate (100 mL). The

20 ethyl acetate layer was washed with saturated brine (50 mL),
dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography (eluted with ethyl acetate:hexane=5:95,
and then 15:85). A 4N hydrogen chloride - ethyl acetate

25 golution (10 mL) was added to the purified product (4.47 g)
and the mixture was stirred overnight at room temperature. The
reaction mixture was concentrated under reduced pressure and
ethyl acetate and diethyl ether were added to the residue for
crystallization to give the title compound (1.79 g) as a pale-

30 yellow solid.
'H-NMR (DMSO-d¢) : 2.38(3H,s), 2.52(3H,s), 2.96-3.08(2H,m), 3.12-
3.20(2H,m) , 9.35(2H,br).
Reference Example 52
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1H NVR(DMSO-d6) : 2.52 (3H,s) , 2.85 (6H,s) , 3.20 (2H, M 4.30 (2H,s) ,
4.43-4.49 (2H, M , 9.60 (2H br) , 10.81 (1H br) . 25 Reference Exanple 51
0 H H30 We-038688H5 HCI 3 S-[2-(Methylam no)ethyl] thioacetcarmP03/07546
hydrochl ori de 100 WO 03/105845 PCT/ JP03/07546 To a solution (50 nl) of
tert-butyl 2 hygroxyethyl(nethyl) arbaqste (%Hgo g) obtained in Reference
Exanpl e 1, cetic ae T2 fiyl phosphine (7.87 g) in
tetrahydro an was dropw se added sljowy a 5 solution (10 m.) of
di i sopropyl azo cﬁ]arboxylate (5.91 ) in tetrahydrofuran under
ice-cooling. Th I Xxture was stirre under ice-cooling for 1 hr. and at
room t enpemahyie 2-ge— Zmbthylaﬁhﬂoreﬁhéiphetﬁyaln&thnatﬁyhydﬁochlomdded and
a solution (10 .- nL) of triphen hosphine (7.87 g) .and dllsoprop 1%
azodi car boxyl at e TP529mEN PO e?ré%y@?%%%ﬁ%ﬁP%%%?Eﬁﬁﬂﬁi PRe 2 téP was
stirred und C i.n r t }gjﬁ: S added
and the nlfﬁhyl %ggggklrg% b mgp ﬂé?c% %% § é %u( ¢ gk dw?oom
t enper at 8r e-ca¥ebiitght dithebohgast (208 NG Xt ¢y eaMSeﬁqm@ruer@tt@d (iedel.) r educed
pressure and 15 hexane and diisopropyl ether were added to the residue. The
preci pi t at enggs fiiderepediopt aMetethes FHinnimg atwdeorvireBrerateye finHes0
reduced pressure. . This step was repeat sody

gpr esgﬁ§§u5% Fgﬁ ﬁfﬁcen ragd9d9n§§$:§§gu d Q%%%%§e THd

hydrogen ¢ Sortat mas extracted

with ethyl acetale ui0@igkhiviheiR0ehPy| asseiad e(wyezm)vya&ammeehwnt h
saturated brine (50 nL), dried over anhydrous nagnesi um sul fate and

concentrata@h&nddQOOrEﬂﬂcedehgésgcbIOEh@ petdl d(R0 el )puridtesd (BY0simli) ca
gel col romat o p et hyl _acet at e: hexang=5: 95, ..and
Phen 157852t s aF o0 LeAI SPPOEL) er POR SEltare s Anirons soaid

sulfate. Concentration under reduced pressure gave tert-butyl

[2— (2-hydroxyethoxy) ethyl] carbamate (169.2 g) as a colorless
oil.
1H—NMR(CDC13): 1.45(9H4,s), 3.33(2H,q,J0=5.1Hz), 3.54-3.59(4H,m),

15 3,74 (2H,q,J=5.1Hz), 4.88(2H,bs).

To a mixture of tert-butyl [2-(2-

hydroxyethoxy) ethyl]carbamate (53.93 g) obtained above and
ethyl acetate (350 mL) were added pyridine (53.78 mL) and
ethyl chlorocarbonate (70.57 g) under ice—cooling, and the

20 mixture was stirred at room temperature for 96 hrs. Ethyl
acetate (500 mlL) was added to the reaction mixture, and the
mixture was washed with water (500 mL), an agueous copper
sulfate solution (200 mL), water (300 mL) and saturated brine
(300 mL) and dried over anhydrous sodium sulfate.

25 Concentration under reduced pressure gave 2-[2-[(tert-
butoxycarbonyl)amino]ethoxylethyl ethyl carbonate (93.19 g) as
a colorless oil.
'H-NMR (CDC13) : 1.32(3H,t,J=7.2Hz), 1.44(9H,s), 3.32(2H,t,
J=5.1Hz), 3.54(2H,t, J=5.1Hz), 3.67-3.74(2H,m), 4.21(2H,q,

30 J=7.2Hz), 4.26-4.31(2H,m), 4.91(1lH,bs).

To a solution (350 mL) of 2-[2-[ (tert-
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25 solution (10 nL) was added to the purified product (4.47 g) and the
m xture was stirred overnight at roomtenperature. The reaction m xture
was concewr@tiestssinder reduced pressure and ethyl acet at ecanostosudhyl

ether were, _added to the residue for crystallization to giv he title

Comound (2SS St LA Ol g L G b RARPEREEE 189> T &b (o o)
2.52 (3HpBhainda Wk OBy Iobacd 3 625 in 8,85 (2H br)

Ref erence Exanple 52 101 WO 03/ 105845 PCT/ JP03/ 07546 N~~ H3C Y O-/CH3 HC

O Et hyl 2- §2méteyhidananio)e tveox \{ddetchyoddambagdtrédhy d608hiorode, Te. B2

m xture of 2- (2-am noethoxy) ethanol (99.52 g) and ethyl acetate (200 nlL)
was dropwi 9b REHRE ACHISAUrEDf AETeTt aFLIBURYI 2Hi TRAB OIS TS L) and

et hyl acetape 0 Hggfq{- i Qq:QJ tirejpng..a 00
t enper at urg&f%‘%gfsonj:%ers. ) ledrfn%;(lt urelle\r/]vg?sﬁ%%gqe:ﬁ?r %%létg %ﬁd%cr:ére Uded o-
pressure. Jhgoniasi dutomibde Bastlivad iahdetethaatetatvéth5Q0ethy]l svelséed W th
wat er (200 rrLA, IN hydrochloric acid (200 nL), water (300 niL) 10 and

em

saturated KEPRemEBO0 The) digkdvdr PERSEY ERYBRNYAIP O¥RSIRAI kD Satataded
Cbncentratbggn Rggé éﬁﬁyc%QKPQﬁ%%%%%?%%g%fhgggbggt%58Pes'um sulf?Fe.

[ 2- (2- hydroxye 1]car bama ) as a colori'ess ol

1H NVR(CDCAB}er dodded OFhtion ,urdicdd Helldcdd) pretbre, 8h&4rdsb@uédhhe) 15
3.74 (2H,q9,J=5.1Hz) , 4.88 (2H,bs) . To a mxture of tert-butyl [2-(2-

hydr oxy&t honyj €iagl pras bhiea agb3Igamy) diomeredrabbyve (ahdte@tWythacet ate
350 ni dded i di 3.78 d _ethyl chl bonat e, {70.57
0y under | EEEEDOFPREE AT Do Tt tpe EasPEET T el B R P aR L e

for 96 hrsanEhpylogasetii&r{R00 Monhasadded te1tRecheagbbonnm yasre, and

t he
added, and the mixture was stirred at room temperature for 2

hrs. Diethyl ether (300 mL) was added, and the precipitated
15 s0lid was collected by filtration. The solid was dried under
reduced pressure to give the title compound (33.21 g) as a
white solid.
'H-NMR (DMSO-dg) : 1.21(3H,t,J=7.2Hz), 2.51(3H,s), 3.02-
3.09(2H,m), 3.65-3.72(4H,m), 4.12(2H,q,Jd=7.2Hz),
20 4 .22(2H,t,J=4.5Hz), 9.06(2H,br) .

Reference Example 53

(@]
PN o o
oG ~ "o N/\/O\”/ ~ s
o)

HCI LH3

Ethyl 2-[methyl[[2- (methylamino)ethoxy]carbonyl]amino]ethyl
carbonate hydrochloride

25 To a solution (100 mL) of bis(trichloromethyl)carbonate
(11.87 g) in tetrahydrofuran was dropwise added a solution (20
mL) of pyridine (9.71 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., a
solution (20 mL) of tert-butyl 2-hydroxyethyl (methyl)carbamate

30 (17.52 ¢g) obtained in Reference Example 1 in tetrahydrofuran
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m xture was washed with water (500 nlL), an aqueous copper sulfate solution
(200 n), water (300 nmL) and saturated brine (300 nL) and dried over
anhydr ouswsowbios4sul f ate. 25 Concentration under reduced PCIZEOB/E7SgAVeE

2-[2-[(tert- butoxycarbonyl)am no]ethox et hyl et hyl
as a col omResgrePyisgHp cpest syhe ﬂ%’gélr(%lyi?/ats, %g¥§$$g20%8§§ Egﬁ 12) g?

3.32 (2H, t. J=5.1Hz). 3.54(2H, t, 1155,
3097 2 PR SEUAS A IR oFE i 4 S EREL S oA e s e o o
2- [2- [ (LeebsutB2 W83/ 196@4hL PGHd RGBS sodium sulfate were

but oxycar bonyl ) am no] et hoxy] et hyl ethyl carbonate (93.1 bt ai

and et hzlﬁ acagrldsof 8Bs6TRE)dRe. N AT GRECHPGLREN Baouabl e ot am
ydri de oin_oi 6.1 g nder jce- in bLL

t enper at ur éZOPGren%%aBéﬁ%th.g?r t%% ?%%‘%té %%Sér;Ln?Ig 'urgbm%éggéﬁﬁge%ﬁ%%?%e iindliﬁ%gm-

aqueous ammri-unyeRkori de1selehi 050 mnd @xtz-agkethylianti ndi)etthynodt Hér 00( 800
m). The diet hyl ether layer was washed with saturated brine (300 nL), and
dri ed over qanliydesbylmagrtstenasdl taiethy Janine coifbdhiat iV$RSEnd&F T educed

pressure, the residue s 10 purified by.silic I
(el uted wi tq?oléflﬁyﬁngc\gﬁﬁt BLREIERELT® 8‘3‘{1%6‘? R %"r"u“%cioéee prrc% nae \tfggr ggggd

a 4N hydrggen Cﬁ%ﬂ%idﬁcétﬂg‘ybﬂp%ﬁt 8130 | d RN +6388enkrav@son atdiietdurand
the m xturé was stitred at roomtenperature for 2 hrs. D ethyl ether (300

_rlr_1r_])e gﬁfilgdﬁhﬂﬁ:&t&ﬁnﬁggﬁecﬂr rﬂgﬁat 1313) 18ng ob & tpeised ditiaa e 09y ™| £k i on.
(33.21 g) &&ied wiEte %&%nglﬁéﬁﬁﬁ@%@{ég}é? %f%%rt %%fl%'%ﬁ%é%ﬁ%?"“ﬂgeg 1
5% T BB 5 Brt TR s Sag pmare) 20
acetate (100 mL) were added pyridine (2.91 mL) and ethyl
chlorocarbonate (3.44 g) under ice—cooling, and the mixture
15 ywas stirred at room temperature for 48 hrs. Ethyl acetate (200
mlL) was added to the reaction mixture, washed with water (100
mlL), an aqueous copper sulfate solution (50 mL), water (50 mL)
and saturated brine (50 mL), and dried over anhydrous sodium
sulfate. The mixture was concentrated under reduced pressure
20 and the residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane=1:3). To the
purified product was added a 4N hydrogen chloride - ethyl
acetate solution (30 mL), and the mixture was stirred at room
temperature for 3 hrs. Diethyl ether (100 mL) was added, and
25 the precipitated solid was collected by filtration. The solid
was dried under reduced pressure to give the title compound
(2.90 g) as a white solid.
1H-NMR (DMSO-dg) : 1.21(3H,t,J=7.2Hz), 2.57(3H,bs), 2.86(1.5H,s),
2.93(1.5H,s), 3.16(2H,bs), 3.34(1H,bs), 3.48(1H,t,J=5.1Hz),
30 3,58(1H,t,J=5.1Hz), 4.12(2H,q,J=7.2Hz), 4.16-4.24(4H,m),
8.94(1H,bx).
Reference Example 54
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NOCH3 H3ICN ~ ~~HCO 0O CH3 Ethyl 2-[nmethyl
[[2- (et hyl am no) et hoxy] carbonyl] am no] ethyl carbonate hydrochl oride 25
To a sol uwnioos/10338 ni) of bis(trichloronethyl)carbonate (PCIvEB83/0)546 n
tetrahydrof uran was dropw se added a solution (20 nL) of pyridine (9.71
m.) in tetrahydrofuran under ice cooling. After stirring under ice-cooling
for 30 mn., a solution (RO nL) of tert-butyl 2-hydroxyethyl (nmethyl)
carbamate 30 ({&7.52 g) objlained_in Reference Exanple 1 in tetrahydrofuran
103 WO 03/ }Qp84 s dropwi se added and the nmixture was
stirred at room tenperature 13 hrs. After concentration under reduced
pressure, watepHEph00 nL) and us sodiumsulfate were added to the
residue. After filtration, the tratgyyas 5 concentrated under reduced
pressure. To the obtained residue were added a solution (50 nmL) of
2- (met hyl aninglehanglinby «@Hy 191 -hBtRY ¥l paE£h Al& ANtk Add gf leam ne (10. 0
m.) under ice- codling and tKe m xture was stirred at roomtenperature for
15 hrs. Etdiylydacehdbei@@00 nl) was added to the reaction mxture, 20
washed with water (150 nL) and saturated brine (20Q nL). and drjed over
anhydrous sodi umfsiiifiree aft Eh¥dnEeReT HE 107 tirRTPO R IGed resSre, to a
m xture ef esi a h (10 e pyridi ne
(2.91 ni) gﬁt}%&’{%%"%?ﬁ ggég%r%}S%é?ggﬁg.égﬁ%)9%%%?3{%&-8%%?%@?%5% t he
m xt ure 15 asrsostiivriae q6or nom weppetatue® &0rrddn htempdatdireacktratze (200
m.) was added to the reaction m xture, washed with water (100 _ ni), an
aqueous coppeér stheareashioniBiLe S RN ESEesL Pndgdd redugrdt ed brine
(50 mi), and.dided ayer anaxdroys sefi ym suhia! eplng, gixtur 6 uas

pr 207 an

concentr at under reduce Ssure e residué was purified by
silica gel G@lrddBred with ethyl acetate (150 mL). The ethyl acetate layer

10 was washed with saturated brine (100 mL), dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. A
1N agqueous sodium hydroxide solution (20 mL) was added to the
residue (2.64 g), and the mixture was stirred overnight at
room temperature. The reaction mixture was neutralized by

15 adding 1N hydrochloric acid (20 mL) and the mixture was
concentrated under reduced pressure. Ethanol was added to the
residue, and the precipitate was filtered off. The filtrate
was concentrated under reduced pressure. This step was
repeated and ethanol and ethyl acetate were added to the

20 residue for crystallization to give l-methylpiperidine—4-
carboxylic acid (1.79 g) as a colorless solid.

'H-NMR (CDsOD) : 1.80-1.98(2H,m), 2.00-2.14(2H,m), 2.28-
2.42(1H,m), 2.78(3H,s), 2.88-3.04(2H.m), 3.32-3.44(2H.m) .
A mixture of l-methylpiperidine-4-carboxylic acid (1.72

25 g) obtained above, tert-butyl 2-hydroxyethyl (methyl)carbamate
(1.75 g) obtained in Reference Example 1, l-ethyl-3-[3-
(dimethylamino) propyl] carbodiimide hydrochloride (2.30 g), 4-
dimethylaminopyridine (0.24 g) and acetonitrile (50 mL) was

stirred at room temperature for 16 hrs. The reaction mixture
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chromat ogr aphy (eluted with ethyl acetate: hexane=l: 3) To the purified
product was added a 4N hydrogen chloride - ethyl acetate solution (30 ni),
and the nwaosriessaas stirred at room tenperature for 3 hr2cTdpes/msie et her
(100 nL) was added, and 25 the precipitated solid was collected by

filtrati onwafheoscéntraned wrded retlered athscetiyer esslupe segugatedt he title

conpound 2.90 whi lid. 1H NVR O-.d6 3H,t,J=7. 2Hz
, > 57 (3Hg[a§jf°ug)28‘g%l‘?li g%qsgn %#@‘{@‘%ﬁf utl§n)1é592ﬁ%& %as %d%ig )

1H bs) | 1 L TATERONE He
E1 16- Z) 24( 4R, %‘g k%éjgél %lH br) m&%é% er g’%%e g&én%%%ﬁﬁ%f%&%%%%&% .

PCT/ JP03/ 07546 mQ) H THAC QII NoBHate2laMetrhybanmvashetihyith saturated

1-nethyI£iger|d|ne 4-carboxyl ate di hydrochloride A m xture of ethy
pi peri di hebzipgr hoRyrht e ¢0igd ¢yer ahudugHs @ ¢S splipye 589a33|um

carbonate (8,29,9)a80d wAGSEOPLELLLE (Al de WaBnS! LLLEGALL MM isied

t enperature n mX% ure was concentrate

pressure apg paker §150calgenaso Rafte dohAdiga tiogdtaplsy Wad utext mamheétanh
ethyl acetate (150 nlL). The ethyl acetate |layer 10 was washed with
sat ur at ed aucreﬁetemexmy 50 P@d Bver FhrdQroudN Hﬁ@ﬁ@@hh%éﬁ@%&% (Zthd

concentrated,under essure.. A, 1N €0 0 d i de
sol ution (?g)nﬁ? m%§33§d§8 ?% ur1$%%? ue(f &57% %h Ee %ﬁéture was
stirredioveiRicght fhs E£09PTEENPEL AL LR Jﬁ"@cd&rﬁ(ﬁién@jér@t)&tﬁére RS

neutralized by 15 adding 1IN hydrochloric acid (20 nL) and the m xture was
concent r at egaghden mégheed paressemesnBraah ungsy edo perigesure and

isopropanol was added. The mixture was again concentrated

under reduced pressure and the precipitated solid was

collected by filtration to give the title compound (1.72 g) as
15 a colorless solid.

'H-NMR (DMSO-dg) : 1.70-2.20(4H,m), 2.40-3.50(13H,m), 4.31(2H,m),

9.25(2H,br), 10.77(1H,br).

Reference Example 55

0
O
>___< >___. CH
H/\/ \”/ 3
H,N !

20 2-[[4-(Aminocarbonyl)phenyl]amino]ethyl acetate
A mixture of 4-fluorobenzonitrile (6.06 g), 2-

aminoethanol (3.71 g), potassium carbonate (8.29 g) and
dimethyl sulfoxide (50 mL) was stirred at 100°C overnight.
Water (200 mL) was added to the reaction mixture and the

25 mixture was extracted with ethyl acetate (200 mLx4). The ethyl
acetate layer was washed with saturated brine (100 mL), dried
over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel
column chiomatography (eluted with ethyl acetate:hexane=30:70,

30 then 50:50, then 80:20, then ethyl acetate) to give 4-[(2-
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residue, and the precipitate was filtered off. The filtrate was
concentrated under reduced pressure. This step was repeated and et hanol
and et hyl wacstiassgaswer e added to the 20 residue for crystalHdrzBD3/0134¢ 0 Qi ve
1- net hyl pi peri di ne-4- carboxylic acid (1.79 g) as a colorless solid.

' H- NVR( CD30Rproxyegbyl) e8ifoHhepzon Pt oL, (% §RH)IMas, 2 y28-1oF. 4214dH, n) ,

2.78 (3H,s) 2H. 44 (Hng. m xt ure of

1- net hyl pi p’ér%ﬁg’)ilg %olaflml@ 5(396% §H7 5535 z%tﬁ%i ned above,
tert-butyl 32gygg0 ygL@y%fd thyl ssipagrt e ¢ (s @ X, d in Reference
Exanmple 1, 1- et(h IESI [ 3- g‘;rret hy?gm %@pr opyl | car ‘bodi i ni éfgqhydr ochl ori de
(2.30 g), 4- 3G|(m§t,kiyljam ﬁﬁpyrl dine (0.24 g) and acetonitrile (50 rrL) was
stirred gt roomtenperature for 16 hrs. The reaction m xture 105 WO

03/ 105845 PCT/ JPA3Mmazshse Qhsicbhedrrdspae Untddrmisnidshzondisile 4Ad84a

sat ur at ed q d yd q%ﬂﬂ{ ut 0 added to
the resi duéﬁl %ﬁgg%n%tau%gg}/’\gé gg??ﬁ%t &ﬁ% (tage@t(zgﬁ qﬁl(}gﬁ% The
et hyl acet auganhayer(20asIyashedswvithedadtireied E_th}rllnﬁr(.5ONiﬁLér dlrooe@hmver
anhydrous nagnesium sul fate and concentrated under reduced pressure. The

resi due wa¥asurCepedtobfhpaspacsien d&l@@rez:olamﬁw cHIGRResh MRy ety it ed

h et hyl 5 80,20, hlp id (25
M) was AdB58 FOot REUBUPHT T oo B SHURE. (o131 1o4RG VRS TO°RENIEPE" s

stirredloveahiughtedt bi-0a® (QOPALAL UdLied hﬁvef eatyddbud MR swam
concentrated under reduced pressure and isopropanol was added. The m xture
was agai n cuddeter anddconagdbirpbedcerder elsesiuq-;echmretsﬁelqﬁ ecTpi 2 asetusbin d

oy or [ oss 8P BLY 1 RENGRE R BR: B85 V1Y 5% 05! sty B S Bl s By ©
éﬂgl (2H, MaimetBy2Bmi ABpREYdind0(d 706 L HyPrin -t R BRSPS 55 N\ ~O
dropwise added a solution (1 mlL) of acetic anhydride (0.57 mL)
15 in tetrahydrofuran. The mixture was stirred at room
temperature for 1 hr., water (80 mL) was added, and the
mixture was extracted with ethyl acetate (100 mL). The ethyl
acetate layer was washed with saturated brine (80 mL), dried
over anhydrous magnesium sulfate and concentrated under
20 reduced pressure. The residue was purified by silica gel
column chromatography (eluted with ethyl acetate:hexane=30:70,
then 60:40) to give the title compound (0.68 g) as a colorless
solid.
'H-NMR (CDCl3) : 2.08(3H,s), 3.44(2H,q,J=5.6Hz),
25 4.29(2H,t,J=5.4Hz), 4.48(1H,br), 6.59(2H,d,J=8.9Hz),
7.43(2H,d,J=8.9Hz) .
Reference Example 56

0
o
NN SN

2HCI
—(Methylamino)ethyl l-methyl-4-piperidinyl carbonate

HsC™

30 dihydrochloride
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~ 1 H2ZN O 20 2-[[4-(Am nocarbonyl)phenyl]am no]ethyl acetate A m xture of
4-fl uorobenzonitrile (6.06 g), 2- am noethanol (3.71 g), potassium

car bonat ewB03295535 and di methyl sul foxide (50 nmL) was st ipOTREPOZH075200C
overnight. Water (200 nL) was added to the reaction m xture and the 25

m xture was extr ot edswiltthiehhy#0 ackl av® N.’J@O—cr&m@nylﬂie’néﬂwloleadét abe

| ayer was washed with_ saturated brine (100 over r ous
magnesi um $0| & E<iRghyeReERt PRt BAS ‘?1’6%?"”?%0%%%%& pt ré& sﬂﬂ@&@& dd8 was
purified b il I u tzh

acet at e: he?ﬁ“ai 0%?%‘E BQ?Ee%nISI gﬁ?ﬁé%ﬁg@ t}%ﬁ)ﬁi%é&%\% e(a:i;ctgtoat e) to
give 4-[(2opt26n¥0 Qﬁ/k@ﬁ&%én@éﬂﬂﬂ&@ﬁl@?ﬁ4ﬁn tetrahydrofuran under ice-

hydr oxyet hyl ) am no] benzonitrile (5.89 g) as el l.ow solid. 1H NMR(CDC13)
1 2.04 (1Hcopiiag-gHPhe mixBarg mﬁr)stlr&"e@s ql&?eerSH%)mg Bove0 1M Br) |

6.58 (2H,d, )= ta%??rgo% ﬁ_ging)ggg%g $ 7%4213%51 %3 é)ﬁ%fﬁe iimidazole .

4-[( 2- hydroxye enzoni above, potassium

hydroxi de (.32 ¢) aad berkd Qﬂﬁaﬁﬁé 0 2Qtutd wes Riftieed satirkRACtbar 31 hr.
Water (100 nmL) was added to the reaction mxture, and extracted with ethyl

acetate (10@ym.). Tl’rher%@ﬁ?iolacf@t%’ft@q &Py WW«?@W@I@%O%@FG?& ed

brine (80 nL dried_aver h us sulf ed
under reducPé')(?spngfs&P ygLé g‘?l%rr?a??q Jl"r:{n) &eec}ggol dtue %%gﬁte)
pyri di neO(Q«r@mu@f@dw@s GaBBERY L 28h NORYE i St o 16&:9@1(1900 ifLx2) , water
tetrahydrofuran was dropw se added a solution (1 nlL) of acetic anhydride
(0.57 nL) 150 nnWé‘t)raWdrsafcumahedThelnexl(w emh)as @Jtierd edfean afr@m«ﬂrous
tenperature for 1 hr. xtu

- abogoREs R ESd ey wag.
extract ed WAFSELHA séi‘& e 06°HEF™ ’T‘Wé qle a’éee Ueﬁ pdﬂ?éq’rsu\ﬁe?s Washed
with Saturgﬁ_un%LHW%e&%QbﬁkbxygékEgnyQYQﬁe@ﬂ?Yﬂéﬁﬂﬁoﬂ?ﬂﬂﬁﬁ'1Hnﬁﬁﬂd§%dieand

concentr at
l-carboxylate (5.24 g) as a colorless oil.

15 g-NMR(CDCls): 1.39(9Hx0.5,s), 1.42(9Hx0.5,s), 2.94(3H,m),
3.63(2H,m), 4.51(2H,t,J=5.3Hz), 7.06(1H,m), 7.42(1H,m),
8.13(1H,s).

A mixture of 2-[(tert-butoxycarbonyl) (methyl)amino]lethyl
1H-imidazole-1l-carboxylate (1.35 g) obtained above, l-methyl-

20 4-piperidinol (1.38 g) and acetonitrile (20 mL) was stirred
overnight at room temperature. 1-Methyl-4-piperidinol (0.92 g)
was added and the mixture was stirred overnight. The reaction
mixture was concentrated under reduced pressure and a
saturated agqueous sodium hydrogen carbonate solution (50 mL)

25 ywas added to the residue. The mixture was extracted with ethyl
acetate (100 mL). The ethyl acetate layer was washed with
saturated brine (50 mL), dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. 1N
Hydrochloric acid (12 mL) was added to the residue (1.60 g),

30 and the mixture was stirred overnight at room temperature. The
reaction mixture was concentrated underireduced pressure,
water, isopropanol and ethyl acetate were added, and the

precipitated solid was collected by filtration to give the
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20 reduced pressure. The residue was purified by silica gel colum
chromat ography (eluted with ethyl acetate: hexane=30:70, then 60:40) to
gi ve the “Khbﬂo&mapound (0.68 g) as a colorless solid. 1RdMRIEDEIE)
2.08 (3H,s 3. 44 , 25 4.29(2H,t,J=5.4Hz), 4.48(1H br),

6. 59( 2H, d, lélékE?m °‘=7n 3f3(2949 CUE:: %Oloréés«?r &0dddExanple 56 0 . CH3 N

H H3ClL- 11 Oy QuR 2- hyl y yI

car bonat e 30 J%ﬁ?g%EgL or?ggsl%7§®&?%§ﬁ é%i%Sﬁ%%ﬂ? §f9g§§g!$o@ %élutlon
(40 nL) of 2N7Bl(3Ea0bbpny) di 2 9@z BE(4B8.n36, 49)38 (2H, el r,akydsefuoanlnas) ,
dropwi se added slowy a solution (10 nl) of tert-butyl

2- hydroxye?h?ﬂé%ﬁtﬁyr)c%}thﬁFé1P§ 30 g) obtained in Reference Exanple 1
in tetrahyﬁ&g%§i§nlunder ice s cooling. The m xture was stirred under

i ce-cool i ng mn and at roomtenperature for 2 hrs.

N, N - Carbonyldllnldazole (0.31 g) was added and the m xture was further
stirred for de Thed reaction mixture was concentrated under reduced
pressure a Gate ( m.) was added to the residue. 10 The

m Xt ure wasuagstre ’ brine (100 nlLx2), water (50 nLx3) and
saturated brine (50 ver anhydrous magnesium sul fate and
concentrated under yeduced esgure to give

2-[(tert-but odyCaronyl ) (HEgt hyl )@m-po] et hyl 1H-im dazol e- 1-carboxyl ate
(5.24 g) as a colorkess oil. 15 1ﬁf§$§«§1x13) : 1.39 (9Fk0.5,s) , 1.42
(9Hx0.5,s) , 2.94 Hm 3.63 (2H, 51 (2H,t,J=5.3Hz) , 7.06 (1H mM ,
7.42 (1H,m , 8.13 (1H, s)

-

CH

3

2—[Methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]ethyl acetate

10 To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.40 mL) in tetrahydrofuran under ice-—
cooling. After stirring under ice-cooling for 30 min., 2-
(methylamino) ethyl acetate hydrochloride (0.77 g) obtained in

15 Reference Example 2 was added. A solution (1 mL) of
triethylamine (0.70 mL) in tetrahydrofuran was dropwise added
and the mixture was stirred at room temperature for 1 hr.
After concentration under reduced pressure, water (50 mlL) was
added to the residue. The mixture was extracted with ethyl

20 acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The mixture was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2-[[[3-Methyl-4~(2,2,2-trifluorcethoxy) -2-

25 pyridyllmethyllsulfinyl]~1H-benzimidazole (1.11 g),
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A m xture of 2-[(tert-butoxycarbonyl) (methyl)am no]ethyl

1H i m dazol e-1 -carboxyl ate (1.35 g) obtained above, 1-nethyl- 20

4- pi peri dimood3/1038438 g) and acetonitrile (20 nmL) was stirr aTarpes/oisght at
roomtenperature. 1-Methyl-4-piperidinol (0.92 g0 was added and the

m xture masrsethyedmpwerhwg&ﬁImmheHK%ébﬁheﬁthﬁﬂﬁﬂuﬂePMéedéEﬁcéﬁ@t@&!ﬁﬁ%nder

reduced pressure and a rate uequ odrunrh ate

sol ution (8BWR}) 2¥ehRs2 %ﬁg %ﬁﬁg %ge &aégggtracted
Wi th ethylov@fﬁi? £. (%QﬂxﬁLkoﬁEQ%tQBQXpnaﬁﬁaékerééﬂ@édm@@e%ﬁﬁﬂﬁdwﬁﬁé}
saturated brine (50 nl), dried over anhydrous nmgnesium sulfate and

concentrate60umﬂerwaedud®ddpmesSheexesmﬂueHydTbehmmxturQCW@B(axtnﬂgwewes
added to t he residue (1.60 30 and the m st rred over ni ght. at

roonrtenpeWéFUr@thY%eaC?E%E?rGﬂ)ﬁ@%turghﬁa§t€8ﬁc€ﬁ?F%?% Ma% diRstEd

pressure, yl d the
precipitate so%?Ehaggég ectegﬁp%¥h|f??g?%gﬁﬁkgﬁgﬁvgqgggrigg WO 03/ 105845

PCT/ JP0O3/ O 4fiestiinnl sutdapoundfttrO8ogreasrattohonhdss safuckd IidddRre,
(DVMBO-d6) : 1.85-2.20 (4H ) , 2.55 (3H, s) , 2.70 (3HxO_ 5, s) , 2.73
(3HxO. 5, ) theorepidusowasiowified W (asif sildgsoslogodwmrny |, 9.21

(or o) Bl ARGy (BB B dn s B N 0 P
| uor oet OX¥}hy2- acetate), and further by silica gel column
chromatography (eluted with ethyl acetate:hexane=2:1, then
ethyl acetate, then acetone:ethyl acetate=1:4, then 1:1) to
give the title compound (1.13 g) as a yellow amorphous solid.
'H-NMR(CDCl3): 2.10(3H,s), 2.24(3H,s), 3.09(3H,bs), 3.60-

15 4 .00(2H,br), 4.25-4.50(4H,m), 4.89(1H,d,J=13.3Hz),
5.05(1H,d,J=13.3Hz), 6.65(1H,d,J=5.5Hz), 7.35-7.51(3H,m),
7.80-7.90(1H,m), 8.35(1H,d,J=5.5Hz).

Example 2

N B
Gscde
N A

HC CH,

20 2~[Methyl[[(R)-2-[[[3-methyl-4-(2,2,2—trifluoroethoxy)-2—-
pyridyllmethyl]lsulfinyl]-1H~benzimidazol-1-
yllcarbonyl]amino]ethyl trimethylacetate

To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1

25 mL) of pyridine (0.40 mL) in tetrahydrofuran under ice-—
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pyridyl ] methyl]sul finyl]-1H benzi m dazol-1- yl] carbonyl] am no] ethyl
acetate 10 To a solution (30 nL) of bis(trichloronethyl)carbonate (0.50 Q)
in tetrahydrofossan was dropwi se added a solution (1 nlL) dfcTpypos/aisae (0. 40
m.) in tetrahydrofuran under ice- cooling. After stirring under ice-cooling
for 30 nincp021ngnet$@¢emﬁstﬂrnﬁﬁgﬂunﬁ@etape h?dﬁécUIﬁﬁrdé 0. 772gy) obt ai ned
in 15 Reference Exa S sol uti ) triethylam ne
(0.70 nL) |‘AeEbyLamy; nngFGPgﬁ %@%ﬁbﬁ%%%t%%ﬁa’% dr‘ﬁ x(tougg ég
stirred at Qo TR g&%feﬁeé Brdiipie A LRLs GRRERNT T At L8MuHNGET (1 efred
pressure, water added to the residue. The m xture mas

extract ed Wﬁihrebhhblaﬁlﬂeeﬁatéo(ﬁn)niﬁ tdthealetdnd facet ate Idapewiees washed

W th sagurated brine (50 L) and dried over anhydrous magnesi um sul fate.
The ni xt Ur @9f&8 rc Bheebraleéy EﬁﬁeVa$e%E%%EF%wQ¥ﬁﬁﬂ¥9 &td HORE r esi due was

di ssol ved r of
2I[[[3VN@tLQ?&%& %G%QZ té%?%ﬂgr Oxy&Ré gnder reduced pressure, water

pyrldy|]WEHEw|hﬁu|hb@ybhdéw-benih€1ﬂ@ﬁidﬁe(ZLThb glixtul@owi® 631105845
PCT/ JP03/ 07546 triethylam ne go 84 L) and 4-di net hyl am nopyri di ne
(catalytlchéﬁnﬁﬁ@ylméﬂétaﬁée& OamH)théhﬁiﬁﬁﬁﬂé REstater Layeht vaprashed

overni ght. onc t|on el c ess @@%Q{ 50 nL) was
added to tﬁ@' e§|% %? e Xt u?gg {éx#?ic £¥F é¥€%1 og%etate (50
nL). Theo etnté)dne%c_i_%atsalkaier Ve wadl [donsahtrated bhuae £58ustd and
dried over anhydrous nmagnesium sulfate. After concentration under reduced

pressure, pnh@sme§|da@dmahepUEside@ Bys babseokved ciap getredivgpefuran (20
acetate) . aurther byt THT R il Bt CeonnGRaPOGPaRY (el ut o8 wi th
ethyl acet JQSﬁﬂﬂﬁm%yl]shmfﬂnyg hylipegs ahedadded acetiorg: et hyl
acet at e=l| : then 1:1) give the title conpound (1.13 g) as a yell ow
anor phous Smdnathylﬂmith«GD643mL) and 04{@Hpsthy lan b3 dine, (3..087( 8H, bs)
 3.00 45 were added, and the mixture was stirred overnight at 60°C.
After concentration under reduced pressure, water (50 mL) was
added to the residue. The mixture was extracted with ethyl
acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (50 mL) and dried over anhydrous magnesium
20 gulfate. After concentration under reduced pressure, the
residue was purified by flash silica gel column chromatography
(eluted with acetone:hexane=1:3, then 3:2). Crystallization
from acetone-diisopropyl ether and recrystallization from
acetone-diisopropyl ether gave the title compound (1.0l g)as a
25 colorless solid.
'H-NMR (CDC1s) : 1.23(9H,s), 2.23(3H,s), 3.08(3H,bs), 3.40-
4.30(2H,br), 4.30~4.50(4H,m), 4.80-5.20(2H,br),
6.64(1H,d,J=5.7Hz), 7.35-7.50(3H,m), 7.78-7.88(1H,m),
8.35(1H,d,J=5.7Hz) .

30 Example 3
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15 4.00 (2H,br) , 4.25-4.50 (4H,nm , 4.89 (1H d, J=13. 3Hz) ,

5.05(1H, d, J=13. 3Hz), 6.65(1H,d,J=5.5Hz), 7.35-7.51(3H M, 7.80-7.90(1H nm,
8. 35( 1H, dwo3/1554a5. Exanple 2 ~. | NO S N N\=0O H3C N H&Q/Po¥0B46 0 0 CH3
H3C CH3 20 2-[Methyl [[(R)-2-[[[3-nethyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl ] met ~ fi n, 91 ] - 1K benzi ni dazol -1 - I ] carbonyl] am no] ethyl
trimet hyl ag soI on (30 nL) of bis(trichloronethyl)carbonate
(0.50 g) |n ydr s dropwi se added a solution (1 25 nmL) of
pyridi ne (O. 40 rrL) ] tet ydr of uran under ice 110 WD 03/ 105845

PCT/ JPO3/ 0754f ¢ olln ¢ Aft'gr_stirring under ice-cooling for 1 hr., 2-
(met hyl am no) %th tri f‘mthyl acgt gt e hydrochl oride (0.98 g) obtained in
Ref er ence Exanpl e%S was added. I:sol ution (1 nL) of triethylamne (0.70
m.) in tetrahydrokuran was dropwi se 5 added, and the m xture was stirred
overni ght at roo tenperature. After concentration under reduced pressure,
water (50 nL) OWwas added to the residue. The mixture was extracted wth

et hyl acetate (50 /m The ethyl acetate |ayer was washed wth saturated
brine (50 nm.), a @ ed over anhydrous 10 nagnesium sul fate. The | ayer was
concentrat ed under—~+¢&duced pressure, and the residue was dissolved in

tetrahydr Ofgg[[@%@%?_[é?k? 22l R 13%netndr [ 2 MBIV s A% or o2 thoxy) —2-

2-trifluor
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-

yl]carbonyl]amino]ethyl cyclohexanecarboxylate

5 To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.40 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-
(methylamino) ethyl cyclohexane. carboxylate hydrochloride

100 (1.11 g) obtained in Reference Example 4 was added. A solution
(1 mL) of triethylamine (0.70 mL) in tetrahydrofuran was
dropwise added, and the mixture was stirred at room
temperature for 1 hr. After concentration under reduced
pressure, water (50 mL) was added to the residue. The mixture

15 was extracted with ethyl acetate (50 mL). The ethyl acetate
layer was washed with saturated brine (50 mL) and dried over
anhydrous magnesium sulfate. The layer was concentrated under
reduced pressure, and the residue was dissolved in
tetrahydrofuran (20 mL). (R)-2-[[[3-Methyl-4-(2,2,2~

20 trifluoroethoxy)-2-pyridyllmethyl]lsulfinyl]-1H-benzimidazole
(1.11 g), triethylamine (0.84 mL) and 4-dimethylaminopyridine
(0.037 g) were added, and the mixture was stirred overnight at
60°C. After concentration under reduced pressure, water (50
mL) was added to the residue. The mixture was extracted with

25 ethyl acetate (50 mL). The ethyl acetate layer was washed with

saturated brine (50 mL) and dried over anhydrous magnesium
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pyridyl]methyl]sul finyl]-1H benzi m dazole (1.11 g), triethylamne (0.84
m.) and 4-di net hyl am nopyridine (0.037 g) 15 were added, and the m xture
was stirrewd ouessasght at 60C. After concentration under rredurpesiopressure,
water (50 nmL) was added to the residue. The m xture was extracted with
ethyl acetatléatso rmjterTheore:td'fyuraafa@tnanJ@dleafyéedmgdmgﬁéauwt hth% at ur at ed

brine (50 nmL) .and dried over d nesi um.20 sul f at

concentr at |r8ﬁlE}H8eWa?eHHEégl$$2]§§ %gasslﬁ F%&JFC@SI ‘Wzsal R l;C89r1€’1f)a§’h
silica gel cqlygg ﬁhﬁﬂ”ﬁ&@géﬁQhﬂex£ﬁé$ﬁféiVﬂﬂéha§§honeCr§§%§DEr£a§10ﬁhen
3:2). Crystallization from acetone-diisopropyl ether and recrystallization
from acet aremdbceapnepilisbheopgavetidne andlmwﬁpdedZ(alil@ll dram a 25

colorless solid. 1HNVR(CDC13) :. 1.23(9H, s 2 23(3H ..08(3H bs)
3. 40- 4.%oa@?ﬁOB?;C‘llﬁOBGOBY%oeFa?—Frﬁa"e41%3% Pé%”)“d 3635

6. 64(1H, d, 50( 3H, 7.78-7.88(1H m, 8.35 1H,d,J—5.7FE .
30 Eianple%B%fiHéaB %3%?6%%45(PCT73P03/07546 & 118)\>-S.. &- N ~=0 H3C-h

H3C 0X - Fu-RMk(cBcld)::) 1. ZO—ENBBH%H [ ¢R55 -2:82 (BH[B)} el h8A~4- (2 , 2,

2-trifluoroethoxy) -2- pyrid n'ethyI]E)squln ]-1H benzim dazol -| - yl]
car bonyl | ém9r$dFHetnhyl 20 él(ééeﬁhne%a? oxyt 4t 80T0 % Bol3tivn +(S04RL)  of

bi s(trichlgr Lhy ar honat 0.g) in r ran was dr opw se
S Aol . V5 ﬂgﬂ:? hongls 56Q280n0) ANgd-od rAfyAl Gy,
10 6,64(1H,d,J=5.4Hz), 7.35-7.48(3H,m), 7.84(1H,d,J=6.9Hz),
8.34(1H,d,J=5.4Hz) .

Example 4

N 0
@: S5 N=
N

2—-[Methyl[[ (R)—2-[[[3-methyl-4-(2,2,2-trifluorocethoxy) -2~

15 pyridyl]methyl]sulfinyl]—lH—benzimidazol—lj

yllcarbonyl]amino]ethyl benzoate

To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.40 mL) in tetrahydrofuran under ice-

20 cooling. After stirring under ice-cooling for 1 hr., 2-
(methylamino)ethyl benzoate hydrochloride (1.08 g) obtained in
Reference Example 5 was added. A solution (1 mL) of
triethylamine (0.70 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred overnight at room temperature.

25 After concentration under reduced pressure, water (50 mL) was
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m.) of pyridine (0.40 nL) in tetrahydrofuran under ice- cooling. After
stirring under ice-cooling for 30 mn., 2- (nethylam no) ethyl cycl ohexane.
car boxyl aw® dsyidssashl ori de 10 (1.11 g) obtai ned i n Ref erenameTEranpises 4 was
added. A solution (1 nmL) of triethylamne (0.70 nL) in tetrahydrofuran was
dropwi se acddiethd died thive reisiture v%tsesmii}mﬂm atasr @@r’hratcéﬁéewétbr ethyt 1 hr.
After concentrati on nder uced ess ter ed to the
resi due. TW&erﬁa)&eureE? 1%‘%3 &’(‘Pr%ﬁ yegcéltagtg g\é\lg g}the et hyl

acetate | ayqn, MRS Vpshed V?'S*Ohm%‘?t ghat &Pl@&' St %H‘%ﬁr&ﬂg g rf‘é%:LQerﬁr

anhydrous magnesium sul fate. The | ayer was concentr d under  reduced
pressure, andfidte.reShdutayas whssobvashiinetede umateypd refucad p26satye,
(R)-2-[[[3-Methyl-4-(2,2, 2 20

trifl uoroetm ezrﬁfﬁdd‘ﬁ FRst APV efni P e e pRySrof et @0 )ty &%) -

triethylamn ) - qn3242dbn@§:t£¥hgg}g%g%&gyﬂf_ (0.037 g) were added,

and the mxtu e vvas s irred dvérnight at After concentration under
reduced presgtirdy;l wttery1(5Q 1 fith)ylvasHadderdihbdéhels efl dile.g)The m xture was
extracted with 25 ethyl acetate (50 nL). The ethyl acetate |ayer was g\v\)\%shed

with saturtatietlisndnesd o8t ahd apflefi— ﬁ%ﬁ?tmwml%oﬁz
03/ 105845 PCT/ JP | f t d
cUE THETRIRR R e e

pressure, reS| was puri I Ca ge

Chro”atagraﬁmkr(dﬂdﬁéﬁiﬁ&ﬂh@nﬁ@@ﬁ@@erebﬁ&éﬂQp£e§suiémWWéké® (50 mL) was
Crystallization from acetone-diisopropyl ether and recrystallization from

acet one- di i t@@é}esgm t hEhe il etrarteg) vash gthglor| ess

=) 8 BT ' e e S Uiy

4.30-4.50 (éﬁiﬂﬁated13¥lﬁé %0(%H)b6hd,di@e§ §det 1hEy Irdu dHdgneshudb- 7. 48
(3H M , 7.84 (1Hd , 8.34(1H,d, J=5.4Hz). anple 4
sulfate. After concentratlon under reduced pressure, the

15 residue was purified by flash silica gel column chromatography
(eluted with acetone:hexane=1:3, then 3:2). Crystallization
from acetone—diethyl ether and recrystallization from acetone-
diethyl ether gave the title compound (1.09 g) as a colorless
solid.

20 H-NMR (CDCls): 2.22(3H,s), 3.12(3H,bs), 3.50-4.30(2H,br),
4.37(2H,q,J=7.8Hz), 4.68(2H,m), 4.80-5.20(2H,br),
6.63(1H,d,J=5.7Hz), 7.26-7.48(5H,m), 7.53-7.61(1H,m),
7.82(1H,d,J=8.1Hz), 8.04(2H,d,J=7.2Hz), 8.33(1H,d,J=5.7Hz).
Example 5

HG—N He 0
25 <? _ﬂ>T_F
0
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0O 8 N)=0 HC-NH3CO~-F FFO O

[Methyl [[(R -2-[[[3-nmethyl-4-(2,2,2-trifluoroethoxy)-2- 15

yridyl ] matdoslipssebfi nyl ] - 1H—ben2|n1dazol-l yl] carbonyl] AANIP)3/@tshg |
benzoat e sol u of. bis hIor arb (0.50 g)
in tetrahyg @F%F%%ikgg gfgﬁﬁﬂ%ﬁyxgdﬁedg% fTﬁﬁ %ﬁ% %E?XS? gyrldlne (0. 40
m) in tetgahygtofhe ypggtfl 120 L PRIZGh dgfqulstlrrlng under

i ce- coolln%§f0r§ j EHY %é%%eunno)é?hyﬁ bgnzoate hydr ochl ori de (1.08
g) obta|neﬁl]aarﬁﬁﬁplhmnfn&iémnykathmmai&dded A sol ution (1 m.) of
triethylamne (0.70 nmL)_in tetrahydrofuran was dropw se and t he

m xture was stlr?%dao%%%%?ﬂﬁ% 630 Fﬂﬁnfﬁbﬁﬁéﬂ&F&F@lOESmﬁFggg ) E3RRERR St i on
under refduggd,press 10584 03407546
added o tRG PRSP BuE, THE M T o "ot CECPAd W R thyl °LestSre (50

m.). The eﬁlnyloacpyﬂmlﬂaayew smasnasihe catirtahydgatfuranednbeirngcé50 nl) and
dri ed over anhydrous magnesium_sulfate. The |ayer was concentrated under
reduced preeslitdy- 5 Afifen wEiradngundas dreser9ednd nfert 3 AV of ran (20

oyt ayl ) metRYFRUERFE A S0 B SRR 12 16 i PRER AR 0 R

N
2-
py

n) and 4- defet-BtankRORYLE B Neas Chd?i?ea g) Afvereaaddedon agl 4 heo Tdvdtat e(anas
stlrred overnlght at 60C. 10 After concentration under reduced pressure,

water (50 niL) eAstridievlizmindel(l el due. ithdahvebydaofgaaxt Ehet BEXWER

ethyl was stirred at room temperature for 1 hr. After concentration
under reduced pressure, ethyl acetate (100 mL) and water (100
mlL) were added to the residue, and the mixture was stirred.
The ethyl acetate layer was separated and taken, washed with

15 gsaturated brine (50 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (40 mL). 2-[[[3-
Methyl-4—(2,2,2-trifluoroethoxy)—2~pyridyl]methyl]sulfinyl]—
1H-benzimidazole (2.90 g), triethylamine (2.20 mL) and 4-

20 dimethylaminopyridine (0.096 g) were added, and the mixture
was stirred at 60°C for 2 hr. After concentration under
reduced pressure, ethyl acetate (150 mL) and water (80 mL)
were added to the fesidue, and the mixture was stirred. The
ethyl acetate layer was separated and taken, washed with

25 gaturated brine (50 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was purified by silica gel column chromatography
(eluted with ethyl acetate:hexane=1:1, then ethyl acetate).
Recrystallization from acetone gave the title compound (2.62

30 g) as a colorless solid.

'H-NMR (CDCls) : 2.22(3H,s), 3.13(3H,bs), 3.68-3.98(2H,bm),
4.38(2H,q,J=7.8Hz), 4.69(2H,m), 4.80-5.10(2H,bm)} ,
6.64(1H,d,J=5.7Hz), 7.27-7.48(5H,m), 7.59(1H,m), 7.83(1H,m),
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acetate (50 nL). The ethyl acetate |ayer was washed with saturated brine
(50 nmL) and dried over anhydrous magnesium sulfate. After concentration
under redvwoed/psRSsure, the 15 residue was purified by fl ait/m@osirsas gel
col um chr omat ography (eluted w th acetone: hexane=l:3, then 3:2).

Cryst al | i z#&t.i06r 25f, dodrac €Hohe- 8i b KM, @t Iy - GH) recrystal | i zation from
acet one- d%ﬁgh%: ether gave the title conpound (1.09 g) as a colorless
solid. 20 EcBC13) : 2.22 (3H's) , 3.12 (3H bs) , 3.50-4.30 (2H, br) ,
4.37(2H,q,J=7,8Hz), 4.68(2H, m, 4.80-5.20(2H, br), 6.63(1H,d,J=5.7Hz),

7.26-7.48(5 Ne3-7,81(1H, M), 7.82 (1M d,J=8. 1Hz) , 8.04
(2H, d, J=7. 2 8.33(SLH, d, §=5\7Hz) . Exanple 5 }-S N ~=O\ H3C-N H3C 0

25 FFF O MD 03/ / JP03/ 07546
2-[Methyl[[2-[]]3- pl-4- , -trifluoroethoxy)-2-
nyl"] - 1H-benai m dazol -1- yl] carbonyl] am no] ethyl

pyridyl]nethylésulf'
benzoate To a B@ruljon (3861L) of—bis(trichl oromethyl)carbonate 5 (0.99 g)
i n tetrahydrofuran s dropw se adde fsolution (2 nlL) of pyridine (0.81
m.) in tetrahydrofuyfan under ice- c oé;ng. After stirring under ice-cooling
for 30 mn., 2- ( hyl am no) ethyl' benzoate hydrochl oride (2.16 Q)
obtained in Referefte Exanple 5 was added. After addition of a solution (2
10 m.) of triethpam ne (1.39 nL) in tetrahydrofuran, the mxture was
stirred at roomtengerature for 1 hr. After concentration

0—CH,
2—[Methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2-

5 pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yvl]lcarbonyl]amino]ethyl 4-methoxybenzoate

To a solution (18 mL) of bis(trichloromethyl)carbonate
(0.584 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-

10 cooling. After stirring under ice-cooling for 40 min., 2-
(methylamino) ethyl 4-methoxybenzoate hydrochloride (1.48 g)
obtained in Reference Example 6 was added. A solution (1 mL)
of triethylamine (0.84 mL) in tetrahydrofuran was added and
the mixture was stirred at room temperature for 80 min. After

15 concentration under reduced pressure, ethyl acetate (80 mL)
and water (50 mL) were added to the residue and the mixture
was stirred. The ethyl acetate layer was separated and taken,
washed with saturated brine (30 mL) and dried over anhydrous
magnesium sulfate. After concentration under reduced pressure,

20 the residue was dissolved in tetrahydrofuran (25 mL). (R)-2-
[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.55 g),
triethylamine (1.17 mL) and 4-dimethylaminopyridine (0.051 g)
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under reduced pressure, ethyl acetate (100 nlL) and water (100 nl) were
added to the residue, and the m xture was stirred. The ethyl acetate |ayer
was separwatoeas/1assdst aken, washed with 15 saturated brine (3@TPp3/ersds dri ed
over anhydrous magnesium sulfate. After concentration under reduced
pressure, whee nddidyeandstie ssokiveck iwvas ettriatnadt efucAC( 0,3 )hrd-[[[ 3-

Met hyl -4-(2,2,2-trifluoroethox p rreth ‘%sulfln ]-

1H benzi m @456FecPRCEHTERTLIPR é%‘ﬁ ?a%‘?‘%}ég%lz “SnEt %’50 acetate (150

di et hyl amyagpunidiieet0.896ng) yere Aded canthd NRJYddl andn@nestirred at
60C for 2 hr. ter concentration under reduced pressure, ethyl acetate
(150 m.) apdxwater wa80shi)yreder aaddadhylo alckeatesildyer aad s@panakedrandas
stirred. The ethyl acetate |ayer was_separated and taken, washed with 25

saturat etl BAkea (Boshey dhahdPREEratRY RHRRIr IS Mgrest GhissuPrate. After
concentrat i c‘céll}gﬁo rggﬁ‘égﬁl\fﬁr S?f:‘f'é@e thg rre%'oﬁ‘é%n‘é@étﬁ%' Ehggﬁby? eclr:]éc‘}a

gel col um % elufed wth et acet at e: hexane=

et hyl acet @)tI%)ssurgecﬂ‘_}/l%t abkiaati @asfp@mm@d a@p giaMieed ket idodlemeonpound
(2.62 30 g) as a colorless solid. "HNVR(CDC13) : 2.22(3H,s) , 3.13(3H, bs)
. 3. 68- 3. 98hEMBPIFaRBY( ABLYtedTwithrethy k. e ae Thexanedols. fFHepoH, by |

VD 03/ 1058 FEPRATAT RS 36 546 S & be 1 A o, oxlh Sthyl shefiprs hkane,
Exanpl e 16 ak% the" §1N1eNcBmPou9dCW@ 08- giN£§h¥|c&ldrKé§S'§bilh [

[3-methyl-4- (2 , 2-trifluoroethoxy) -2
pyr| dyl ] rretllﬁly-ll\l]ﬁ@dICDCriyl)] 2H2BéAH g dadoll K3Hyh>5})car33<ﬁﬂz13] -2A @&, Sy

- met hoxybenzs%aw% 'IS'? a s%lﬂEhon Sli} gﬁ%) 9f bég(i r;zcw}f) qmet h)élz)car bonat e
5.14 (2H,bm) , 6.63(1H,d,J=5.7Hz), 6.91(2H,d,J=9.0Hz), 7.27-
7.40(3H,m), 7.82(1H,m), 7.99(2H,d,J=9.0Hz),

15 8.33(1H,d,J=5.7Hz).

Example 7

Cl

2—[Methyl[[ (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2-
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
20 yl]lcarbonyllamino]lethyl 3-chlorobenzoate
To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.582 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-

cooling. After stirring under ice-cooling for 30 min., 2-
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(0.584 g) in tetrahydrofuran was dropw se added a solution (1 ni) of
pyridine (0.49 nL) in tetrahydrofuran under ice 10 cooling. After stirring
under i cewoowliossysfor 40 min., 2- (nethylanino) ethyl 4-madmpgbernszoat e
hydrochl oride (1.48 g) obtai ned in Reference Exanpl e 6 was added. A

sol ution (1m¢ft1)yl@nlmcp)iee‘¢fr§gﬂ| AT oEPLEA ZRR)€j hﬂ%??éﬂa%%@‘?u“&rﬁ%’ added

Concent r i PORE Uity 7 GUTAAE el orh g oadbbate (ho My Shd Wt (s0

n) were agﬁleerigtﬁpﬁazﬁﬁ% due. sneéhihyha nivetta@ydwagushhl wed. added edhy |
acetate | ayer was separated and taken, washeg wi th saturated brine (30 niL)

and dried thermanbyde oess stoigriesi @h SolohattempALBEnreofiesn? r AT on Afiear

cduced pressuce. 20, 0e,L05) digne, dhasaled L2 LARKET 5P ™

pyridyl ] mef hyl [stdfi pyd ladhHpenz s ez alce the $8s8hue hhiethylmmaerd 1. 17
m.) and 4-di net hyl am nopyridine (0.051 g) 116 WO 03/105845 PCT/ JP03/ 07546

wer e addedwaandtiheedi xtinee ewaglsaceteueaﬂ.aﬁeﬁcwar@rsaom@:ed Afridercaken,

concentration under reduced pressure, eth acet at e 50 a wat er (50
m) were at@e@efovtie "T‘%E‘i“ﬁautéedi?ﬁ} 250 )uP@%léé PV@H ]é?lfﬁll

acetate | aﬁﬁﬁén%‘@furﬁegﬁ%ﬂ@@ apf o lB?E?nwa%?@?%eﬂ‘tf@té@t&{@éreq:e%id& (50

m.) and dried over ydr ous nagnesi um sul . After concentration under
reducedit ppessstiees, t Hed rese dies whse purd fdieddiyesl Lincaegebhgdtofiran (20
chr omat ograghy (eluted with eth acet ate: hexane=1:1, then ethyl acetate).
Recryst al | P&ht i ofR)i12omh b&%%etélﬁﬁt‘ét‘ézhéxangriﬁlﬁ%}&%GF%%xxxT% e corrpound

(3hbsy, By géaghg%égg@g%ifﬂm%ugg%@%%@a%z?}% Je-atmey
4.58-4.72 ¢2HethylattisSe- (. @%@ﬂﬂ 43diﬁéﬂﬂyda&iﬁoﬁﬁzldlne (0.048 g)

6.91(2H,d, J=9. OHz), 7.27- 40 (BHmM , 7.82 (1H m , 7.99 (2H, d, J=9. OHz)
15 8. 33 (1wpuejagde¢t)and ¥y§”ﬁﬂx;qre was stirred at 60°C for 3 hrs.

15 After concentration under reduced pressure, ethyl acetate (80
mL) and water (40 mlL) were added to the residue and the
mixture was stirred. The ethyl acetate layer was separated and
taken, washed with saturated brine (30 mL) and dried over
anhydrous magnesium sulfate. After concentration under reduced

20 pressure, the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:2, then
1:1) to give the title compound (0.84 g) as colorless syrup.
"H-NMR (CDC13) : 2.21(3H,s), 3.12(3H,bs), 3.78-4.08 (2H,bm) ,
4.38(2H,q,J=7.8Hz), 4.64-5.08(4H,bm), 6.64(1H,d,J=5.2Hz),

25 7.34-7.42(4H,m), 7.56(1H,m), 7.82(1H,m), 7.94(1H,d,J=7.6Hz),
8.02(1H,s), 8.34(1H,d,J=5.2Hz).

Example 8
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>SN N>0- HBCOFF 00C 2- [Methyl [ [ (R -2- [ [ [3-nmethyl-4- (2
2, 2-trifluoroethoxy) -2- pyridyl]nmethyl]sulfinyl]-1H benzim dazol-1 20

yI ] car bonwd @mossa¥ et hyl 3-chl orobenzoate To a sol ution (2®aTLPo®b7546

bi s(trichloronmethyl)carbonate (0.582 g) in tetrahydrofuran was dropw se

added a sol ution é& nL)g of pyridine (0.49 ni) in tetrahydrofuran under

i ce- cooli StIern under ice-cooling for 30 min., 2 117 WO

03/ 105845 g | am no) et hyl 3- chl or obenzoat e hydr ochl ori de

(1.50 g) ob in Ré anple 7 was added. A solution (1 nL) of

triethylam ne (O.Bigggé in rrahydr of uran was added and the m xture was

stirred at roomtenfperature/forN2 hrs. After 5 concentration under reduced

pressure, ethﬂkca‘ tate (BS ni) water (40 nL) were added to the

residue and the m xpure was stirred e ethyl acetate |ayer was separated

and taken, washed/with saturated iRe (25 nmL) and dried over anhydrous

magnesi um sul fate. \The | ayer was concentrated under reduced 10 pressure,

and the residue was9di ssol ved in tetrahydrofuran (20 nL). (R -2- [ [

[ 3-Met hyl -4- (20=% 2-trifluoroethoxy) -2-

pyridyl ] nmet hyl ] sul f\nyl]-1H benzi m dazole (1.44 g), triethylamne (1.09

m.) and 4-di net hyl g ngpyridine (0.048 g) were added, and the m xture was

stirred at 60C for g M5 After concentration under reduced pressure,

et hyl acetate (80 and water (40 nL) were added to the residue and the

m xture was stirred. The ethyl acetate |ayer was separated and

—[Methyl[[(R)—-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]lmethyllsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl 3,4-difluorcbenzoate

5 To a solution (20 mL) of bis(trichloromethyl)carbonate

(0.582 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-
(methylamino) ethyl 3,4-difluorobenzoate hydrochloride (1.51 g)

10 obtained in Reference Example 8 was added. A solution (1 mL)
of triethylamine (0.84 mL) in tetrahydrofuran was added and
the mixture was stirred at room temperature for 3 hrs. After
concentration under reduced pressure, ethyl acetate (80 mL)
and water (50 mL) were added to the residue and the mixture

15 was stirred. The ethyl acetate layer was separated and taken,
washed with saturated brine (30 mL) and dried over anhydrous
magnesium sulfate. The layer was concentrated under reduced
pressure, and the residue was dissolved in tetrahydrofuran (25
mL). (R)-2-[[[3-Methyl-4-(2,2,2-trifluorocethoxy)-2-

20 pyridyllmethyllsulfinyl]-1H-benzimidazole (1.71 g),
triethylamine (1.29 mL) and 4-dimethylaminopyridine (0.056 g)
were added, and the mixture was stirred at 60°C for 17 hrs.

After concentration under reduced pressure, ethyl acetate (100
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taken, washed with saturated brine (30 nL) and dried over anhydrous
magnesi um sul fate. After concentration under reduced 20 pressure, the

resi due wa® @Euosfssed by basic silica gel colum chronat ogcapirys/¢shat ed
with ethyl acetate: hexane=1:2, then 1:1) to give the title conpound (0.84
g) as col oml¢ssndywaper 1B0NNR| ODEt8)added 2do (3 r9sidug,12nd3Mhes) |

3.78-4.08 (2H bn) 4.38 (2H q,J=7. 8Hz) , 4.64-5.08 (4H b 6. 64
(1H,d,J:5.%Pﬁ‘)tu,rpe 5357535755 (%ﬁig%£¥17?§§ﬁ€%ﬁ,ﬁf ?r7Wn% CERARy ted 2l
(1H d, J=7. 16Hz), 8.02CHE. ShmoBudd{ b e, 25 2HodacEaRl@ Bkl WO.H24L05845
PCT/ JP03/ 07546 'N "0 \> SN0 N >0 H3C 0-- FFF 00 F F 2- [Methyl [ [
(R -2- [ [(203mmpt hylitkyl (Retre tarisf meoreoevhbniypd, 2washed with

pyridyl]pethyl]sul finyl]-1H benzim dazol-1- yl] carbopnyl] am no] .ethyl
3,4-diflggﬁ@5€ﬁ?6§9eb51?8 é390maii%%d(%%ﬁ?ﬁ)3%ér mlods Hlgnehsth

bi s(trichl orqmathyl )&ﬁ{%)i)g?cgr?cel{‘%asﬁ% harld ot Glekfiedr ghukan -uas.deopw se

added a solution (1 pyridine (0.49 nL) in tetrahydrofuran under

i ce- cool i n@sifiketrast puktifgednder sitees opdl ngo Tunin Ithmima togdaphy
(met hyl am no) ethyl 3, 4-difluorobenzoate hydrochloride (1.51 g)_ 10 obtai ned
i n Ref er enclelmkafprétd ®EBYadacatape shexanremt (4 nthen of: Wri &Ry PInPRELC0. 84

T per oy P 203 ey B0t 406 TSt e g Toom
acetat e 108Qddthte:hexane=1:1). Crystallization from acetone-diisopropyl
ether and recrystallization from ethyl acetate—hexane gave the
title compound (1.37 g) as a colorless solid.
'H-NMR (CDC1s) : 2.21(3H,s), 3.11(3H,bs), 3.82-4.08(2H,bm),
4,38(2H,q,J=7.8Hz), 4.60-5.14(4H,bm), 6.63(1H,d,J=5.7Hz),
15 7.20(1H,m), 7.33-7.41(3H,m), 7.78-7.92(3H,m),
8.33(1H,d,J=5.7Hz) .

Example 9

2—[Methyl[[(R)—-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2—-
20 pyridyllmethyllsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl 4-trifluoromethoxybenzoate

To a solution (20 mL) of bis (trichloromethyl)carbonate
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and water (50 nL) were added to the residue and the m xture 15 was stirred.
The ethyl acetate |ayer was separated and taken, washed with saturated
bri ne (30wa)3/1assdsdri ed over anhydrous nagnesi um sul f at e . PCiPos/enses was

concentr at nder . reduce ressure, and the residu di ssol ved i
etranydr o Sho( 25 S FECrrRYEReHrSan it PR Ss 296 ruspalriaiyf T2 20
pyridyl ] methyl L%uwkmahhél!cbp@@zmm da? ol & dahh il Burart Linglehy hagine (1.29
m.) and 4-di et hyl am nopyridine (0.056 g) were added, and the m xture was
stirred at c60Cihgr 1Aftas.stiAftierg comeenticaticonlindeforedbcein pr edsur e,

ethyl acetate (100 119 WO 03/ 105845 PCT/ JPQ3/07546 nl) . and er (50 nL
wer e added (F‘StgﬁéainéE‘PbﬁEFYénﬁ’?We LU0 SQmf e ik esf’ﬁotart&hy%ﬁg\égﬁﬁﬁll Scet a%e

| ayer was ¢pgpaLed,phd; nLaken, r@pdrd e, ARERUS. IAYRLs WRRICEX! TRCL S M 44

et hyl acet Zté 5(98 ﬁg)eglﬁtgﬁyﬁ acet at eﬁ‘fe%yers wer e consbi neceia, washed V\nwfh 5

saturated Lo ng) (38 fkleahdldnird (¥edl anhy dirousetradiyexiofimrasulvhat eddaflt er

concentration under reduced pressure, the residue was purified b% silica
t

gel col urm 28R Shat BEKEBRS Veel BELECIR At RN tEEReTeEIREx £08=1L- b, Dtfien
2:1), and Si il t ani. (el d_wi t 10
acet ate: he%ﬁr?%glg(éyaeg:g%%:gﬁ’i gg‘?%ﬁ#%@%’%@c@%ne- oﬁ’l( %3%1 op?\lg'etl:g{c%e?ggnd
recrystal | nzat kaa aearet byl mapevate-dddedmecgatee theesidued lagidc@hpound (1. 37
g) as a _colorless solid. 1H NWVR(CDC13) : 2.21 gESH, s) , 3.11 (3H, bs) ,
3.82-4. 68 pimtbnp vwas3stirredi=TlgHAthvd. eoetats(dpYpH) was separated and

5. 33(1H d, J28Frg fooBRdnpi Eab ¢t pa i (Wil g gfadfy 6ude 1501
anhydrous magnesium sulfate. After concentration under reduced
pressure, the residue was dissolved in tetrahydrofuran (25
mL). (R)-2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-

15 pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.57 g),
triethylamine (1.18 mL) and 4-dimethylaminopyridine (0.052 qg)
were added, and the mixture was stirred at 60°C for 4.5 hrs.
After concentration under reduced pressure, ethyl acetate (100
mL) and water (50 mL) were added to the residue, and the

20 mixture was stirred. The ethyl acetate layer was separated and
taken, and the aqueous layer was extracted with ethyl acetate
(30 mL). The ethyl acetate layers were combined, washed with
saturated brine (30 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the

25 residue was purified by silica gel column chromatography
(eluted with ethyl acetate:hexane=1:1), and further by basic
silica gel column chromatography (eluted with ethyl
acetate:hexane=1:1) to give the title compound (1.44 g) as
colorless syrup.

30 H-NMR(CDCls): 2.22(3H,s), 3.11(3H,bs), 3.85-4.05(2H,bm),
4.38(2H,q,J=7.8Hz), 4.60-5.12(4H,bm), 6.64(1H,d,J=5.7Hz),
7.24(2H,d,J=8.7Hz), 7.25~7.40(3H,m), 7.82(1H,d,J=7.2Hz),
8§.09(2H,d,J=8.7Hz), 8.33(1H,d,J=5.7Hz).
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~F FF OF o<F F2- [Methyl [ [ (R -2- [ [ [3-nethyl-4- (2, 2
2-trifluoroethoxy) -2- 20 pyridyl]nethyl]sulfinyl]-1H benzi m dazol-I| yl]
car bonyl ] wani3no3$s4et hyl 4-trifl uoronet hoxybenzoate To a solraT/im3/(2@ m) of
bi s(trichl oronethyl)carbonate 120 WO 03/105845 PCT/JP03/07546 (0.582 g)
in tetrahyd=emplen ¥as dropwi se added a solution (1 nl) of pyridine (0.49
m.) in tetrahydrofuran under ice- cooling. After stirring under ice-cooling
for 30 nin.?,r it hyl g no) ethyl 4-trifluoronethoxybenzoate

hydr ochl ori ¢ (lnﬁngg’obtﬁ;_ d in Reference Exanple 9 was added. A
solution (1 of 7t rief hylam (0.84 L) in tetrahydrofuran was added
and the m xtu ema;sﬂrre Qt;/omtemmrMUreforl.Shr& Af ter

concentrati on under sure, ethyl acetate (80 nlL) and water (50
m.) were addedytco—jhe resi e 10 m xture was stirred. The et hyl
acetate |ayer whs skparated and taken, washed with saturated brine (30 nl)
and dried over anhydrous nagnesium fate. After concentration under
reduced pressure, {he residue was Hi 50l ved in tetrahydrofuran (25 ni).
(R-2-[[[3-Methyl-4-2,2,2-trifluoroethoxy)-2- 15 pyridyl]nethyl]

sul finyl]-1H benzi mrdazole (1.57 g), triethylamne (1.18 nL) and
4-dinethy|anino3 rixdine (0.052 g0 were added, and the m xture was stirred
at 60C for 4.5 hrs. >ARter concentration under reduced pressure, ethyl
acetate (100 nl) a¥ @t er (50 mL) were added to the residue, and the 20
m xture was stirred ¢ ethyl acetate |ayer was separated and taken, and
t he aqueous | ayer was extracted with ethyl acetate (30 nL). The ethyl
acetate | ayers were contf ned, washed with

2—[Methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1~

5 yllcarbonyl]aminolethyl 4-fluorobenzoate

To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.582 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mlL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-

10 (methylamino) ethyl 4-fluorobenzoate hydrochloride (1.40 q)
obtained in Reference Example 10 was added. A solution (1 mL)
of triethylamine (0.84 mL) in tetrahydrofuran was added and
the mixture was stirred at room temperature for 2 hrs. After
concentration under reduced pressure, ethyl acetate (80 mL)

15 and water (40 mL) were added to the residue and the mixture
was stirred. The ethyl acetate layer was separated and taken,
washed with saturated brine (30 mL) and dried over anhydrous
magnesium sulfate. The layer was concentrated under reduced
pfessure, and the residue was dissolved in tetrahydrofuran (20

20 mL). (R)-2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]lsulfinyl]-1H~-benzimidazole (1.32 g),
triethylamine (1.00 mL) and 4-dimethylaminopyridine (0.049 g)

were added, and the mixture was stirred at 60°C for 14.5 hrs.
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saturated brine (30 nL) and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the 25 residue was purified by silica
gel col unwoctsriossas ogr aphy  (eluted with ethyl acet at e: hexagazPoidis4@and
further by basic silica gel colum chromatography (eluted with ethyl

acet at e: heRdnexrlcohcentgaion hender | eediorgsb b (sl §thad acsltaitkedd S0

syrup. 30 1H NMR(CDC13) :_2.22(3H,s) ,.3. 3H,.bs)_, .3.85-4.05,(2H bm
4.38 (2H, qf“ﬁ?.agi(iiz‘)"a}:ezﬁ. 66&5’.“3& ‘(%’r% tﬁﬁsédlg%4ﬁhﬁﬁe&,l%¥§.'7ﬂ?% ,tg‘er 24
(2H1d1J=8-%@%%ure7wg§'gtﬁ9ré§H1@he é&h@% GtHdtd=TadEE) was separated and
8.09(2H,d,J=8. 7Hz), 8.33(1H,d,J=5.7Hz) . 121 WO 03/ 105845 PCT/JP03/ 07546
Exanpl e 10tlNkew, washSINwibh>fathBEEd H3 0= (30 XIF amd-drx@el Bver
2-[thhyg[[(R)-2-[[[3-nethy|-4-(2 2,2-trif|uoroethox%é-2-
pyri dyl | TreBRRVPSARE| RpPTesLiBefyd FR Rz oAfites FPPCERIbORYPT WREHD] TethsPd
4-f 1 uorobe 0 ol.ut.i ( ' | S OrQaRHhyl ) carbonat e
(0.582 Q) %ﬁggégg§ﬁygpgfEgg%aﬁgs%%?2%%%%23%3%%%%{a soIS?ion (1 nb) of
pyridi ne (@cé4%aftk) hefahetrabydnaf oo hbetisterby cekloedliiang. After stirring
under ice-coolin% for 30 mn., 2 10 (methyl am no)ethyl 4-fluorobenzoate
hydr ochl or Reerystadlyatépnafned reererer@ite Beauiltd L eonrevadddd. SR
Zﬁgutlon (%)n%% aOEo Ek?%g¥'§8}ﬁ§,(o'84 m.) in tetrahydrofuran was added
10 lH-NMR(CDCls): 2.22(3H,s), 3.12(3H,bs), 3.78-4.20(2H,bm),
4,38(2H,q,J=7.8Hz), 4.58-5.08(4H,bm), 6.65(1H,d,J=5.6Hz),
7.11(2H,t,J=8.4Hz), 7.28-7.44(3H,m), 7.81-7.86(1H,m), 8.03-
8.11(2H,m), 8.35(1H,d,J=5.6Hz) .

Example 11

= "
HL—N T
e
F ¥
15
0
0
oH,
0
0. 0—cH,

2—[Methyl[[(R)-2-[[[3-methyl-4-(2,2,2-triflucroethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl]lamino]ethyl 3,4,5-trimethoxybenzoate
To a solution (30 mL) of bis(trichloromethyl)carbonate
20 (0.60g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49.mL) in tetrahydrofuran under ice-

cooling. After stirring under ice-cooling for 10 min., 2-
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the m xture was stirred at roomtenperature for 2 hrs. After concentration
under reduced pressure, ethyl acetate (80 nL) 15 and water (40 nL) were
added to woeodriess4due and the mxture was stirred. The et ndr/mopomue | ayer
was separated and taken, washed with saturated brine (30 nL) and dried
over anhydrmashyﬂxaxgmasiahhsshl3a%e5 e yasry ey cediec dydrarcddouader reduced

pressure, z%nd he re i due g_valad%$ ol ved i tetraflédrofur%% %20 Zgo m). (R

-2- [ [ [3Methyp) 4° taing ?‘T‘Hb‘?eo
pyridyl ] WEEB%L—%HM '(@yxln}_.} 15k b@flzém r?e ( do 32 ®n) ity tRihuhgAirBentdn00
m.) and 4-di net hyl am nopyri di ne (0. wer e added, and the m xture was

stl rred at wa8Cdkopwldebalidsd 422 momﬁﬁﬁ&lﬁmmmmmﬁoomter
concentrgtlon under reduced ressure et hyl acetate and water (50

150
m) were’ adGERSEBtERE £8Ei HUBT- akt Sfe CORCRPITE tHAE éf‘a??feﬁe FHe et hyl
acetate | aﬁver@.’g%se&g&é&e‘?sé‘%) t%%ﬁlé{@éh&@' WMd re3aldiat efh brij ner 30 )

and dried ahhydrous nmagnesi um sul fate. After concentration under
reduced prassekerathedr gstduethps scysited | (HedIf)ronTeehygthyl acetate
acet at e: hexane=l : 1 and col | ected bi/ filtration. Recrystalli zat| on from

acet one gaveveewapt Wasbefpoihl ¢ilwe diyaed s 1agsd SE0 gk 18nd
R O 22 ek o 2P o S ot
(2H t, 328, éHAEate7 26nd . Pedly d Sl Goﬁbéﬁkfét&@.@hﬂeﬁ)redﬂcﬁa-pﬂeéémféirﬁ
8. 35(1H d,J=5.6Hz). Exanple 11\ o >--S N N ~=O H3CGN H3C 0--- 15 F 15 F
0 and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2—-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)—-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.11 g),
triethylamine (0.84 mL) and 4-dimethylaminopyridine (0.037 g)

15 were added, and the mixture was stirred at 60°C for 3 hrs. and
at room temperature for 2 days. After concentration under
reduced pressure, water (50 mL) was added to the residue. The
mixture was extracted with ethyl acetate (50 mL). The ethyl
acetate layer was washed with saturated brine (50 mL) and

20 dried over anhydrous magnesium sulfate. After concentration
under reduced pressure, the residue was purified by flash
silica gel column chromatography (eluted with
acetone:hexane=1:3, then 3:2) to give the title compound (1.56
g) as a yellow amorphous solid.

25 H-NMR(CDCls3): 2.21(3H,s), 3.12(3H,bs), 3.50-4.30(2H,br),
3.83(6H,s), 3.90(3H,s), 4.38(2H,q,J=7.8Hz), 4.67(2H,m), 4.80-
5.15(2H,br), 6.64(1H,d,J=5.7Hz), 7.25-7.40(5H,m), 7.78-
7.86(1H,m), 8.33(1H,d,J=5.7Hz) .

Example 12
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oCH3 00\ 0-CH3 CH3 2- [Methyl [ [ (R -2- [ [ [3-nethyl-4- (2, 2
2-trifluoroethoxy) -2- pyridyl]nmethyl]sulfinyl]- 1FLbenZ|n1dazoI-I- yI]

car bonyl ] wani3no}s4et hyl 3, 4, 5-tri net hoxybenzoate To a sol utkcamp0307sad.) of

bi s(trichloronethyl)carbonate 20 (0.60g) in tetrahydrofuran was dropw se
added a sol uti & m)g of pyridine (0.49 nL) in tetrahydrofuran under

i ce- coolinf stlhr|no under ice-cooling for 10 min., 2 123 WO

03/ 105845 ”03/ 5§6 (e | am no) et hyl 3, 4, 5-tei net hoxybenzoat e
hydrochl ori d (1"%2 g) "ob b in Reference Exanple 11 was added. A
solution (1 nL) of gthyl)n e (0 84 nL) in tetrahydrofuran was dropw se
added and the e ~§ roomb5 tenperature for 1 hr. After
concentration %ﬁde reduc@ pressuke, water (50 nl) was added to the

resi due. The m xtur was extracted fh ethyl acetate (50 nL). The ethyl
acetate |ayer was(washed with dilyeghydrochloric acid (20 nL) and
saturated brine (500,n) and dried over anhydrous nagnesium 10 sul fate. The
| ayer was concentrat’ed under reduced pressure, and the residue was

di ssolved in teQFydrofuran (20 nm.). (R)-

2-[[[3-Methyl -4-(2, trifluoroethoxy)-2-

pyridyl ] met hyl ] sul f nyw - 1H benzi m dazole (1.11 g), triethylamne (0.84
nm.) and 4-di et hyl am nopyridine (0.037 g) 15 were added, and the m xture

was stirred at 60C rM6F/3 hrs. and at roomtenperature for 2 days. After

concentration under reduced pressure, water (50 nlL) was added to the
resi due. Tﬁeiﬂhﬁhwédé(R&sZEiiiépm%ﬁhy@T4r(%J%MZTﬂﬁﬁ IO O5GheRY) ~Fhe et hyl

anhyar ous. FRGHEILMEEIT P TR B Tb B gL A 20 ared over

yllcarbonyl]amino]ethyl 2-pyridinecarboxylate

5 To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.422 g) in tetrahydrofuran was dropwise added pyridine
(0.345 mL) under ice—cooling. After stirring under ice—cooling
for 30 min., 2-{methylamino)ethyl 2-pyridinecarboxylate
dihydrochloride (1.08 g) obtained in Reference Example 12 was

10 added. After dropwise addition of triethylamine (1.19 mL), the
mixture was stirred at room temperature for 2 hrs. The
precipitated solid was filtered off and the filtrate was
concentrated under reduced pressure. The residue was dissolved
in tetrahydrofuran (10 mL), and (R)-2-[[[3-methyl-4-(2,2,2-

15 +trifluoroethoxy)—-2-pyridyllmethyl]sulfinyl]-1H-benzimidazole
(1.31 g), triethylamine (0.99 mL) and 4-dimethylaminopyridine
(0.043 g) were added. The mixture was stirred at 60°C for 24
hrs. Ethyl acetate (100 mL) was added to the reaction mixture,
and the mixture was washed with water (100 mL) and saturated

20 prine (100 mL), dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=4:1). Crystallization from acetone-diethyl

ether gave the title compound (0.9 g) as a white solid.
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under reduced pressure, the residue was purified by flash silica gel
col um chromat ography (eluted with acetone:hexane=1:3, then 3:2) to give
the titl ewooospossad (1.56 g) as a yel |l ow anor phous sol i d. PCT/P83/07546
1H NVR(CDC13) : 2.21(3H,s) , 3.12(3H,bs) , 3.50-4.30(2H,br) 3.83 (6H,s) ,
?iaod(BH SJHSNMR @DAI2H; q2J27 (BRiz3) , 3. BY(IRH)M) 3.80-80-205(2Bbm)2H, br) , 6. 64
,d, J=5. 7THz 7.25-7.40 (5H . 1. 78- 7.86(1H, .33(C1H,.d, J=5. ).
Exanpl e 124138 (% 98/ 105%3%) Péf%‘b&/%&’em)» %s%ﬁ%ﬂrgtg'fg-%ék ie%t% F
FFO 02y Lieshvky [ § 4R7-22 dn )l 37000 b (262 2
( 7. AR H Jm)l 37810y 54262 m) ,2
2-tr|fluoroeyh%xy) 22- pyrldy% %et%?l]sulfinyl]le-g%nzinidazol-l- yl]
carbonyl] aninQiHedhy+7 28pyr | d8 nBLerbakyl=8.8Hxz) To 8a 7SeBu7PdAH(BD. n.) of
b|s(trlchloronethygécarbonate (0.422 g) in tetrahydrofuran was dropw se

added pyti BkABPLS. 345 ni) under ice-cooling. After stirring under
ice-cooling for 30 mn., 2-(nethylam no)ethyl 2-pyridinecarboxylate

di hydr ochl or}j (1y08 g)gobtained in Reference Exanple 12 was 10 added.
After drop N on”of triethylamine (1.19 nlL), the mixture was
stirred at teg%er ure,for\2 hrs. The precipitated solid was filtered
off and the trale was

ncgy rat ed under reduced pressure. The residue
n (10 m), and (R -2-[[[3-nmethyl-4-(2,2,2
6h | ]sul finyl]-1H benzi m dazol e
F
F F

was dissolved int ghydro

2—[Methyl[[(R)—2—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—2—
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1—
‘yl]carbonyl]amino]ethyl methoxyacetate

10 To a solution (15 mL) of bis(trichloromethyl)carbonate
(0.652 ¢g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.55 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-
(methylamino) ethyl methoxyacetate (0.99 g) obtained in

15 Reference Example 13 was added. The mixture was stirred at
room temperature for 3 hrs. After concentration under reduced
pressure, ethyl acetate (80 mL) and water (50 mL) were added
to the residue and the mixture was stirred. The ethyl acetate
layer was separated and taken, washed with saturated brine (30

20 mlL) and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was
dissolved in tetrahydrofuran (15 mL). (R)-2-[[[3-Methyl-4-
(2,2,2-trifluorocethoxy)-2-pyridyllmethyl]sulfinyl]-1H-
benzimidazole (1.13 g), triethylamine (0.86 mL) and 4-

126



(1.31 g), triethylamne (0.99 nL) and 4-di nmet hyl am nopyridine (0.043 g)
were added. The m xture was stirred at 60C for 24 hrs. Ethyl acetate (100
nm.) was adwewd/ss84she reaction m xture, and the m xture wa™esher4ai t h
water (100 nlL) and saturated 20 brine (100 nmL), dried over anhydrous sodi um
sul f at e, ammaidwd@mim@pedidﬁder (Peldéed) pressuaddedheandsidueiwasineuri fi ed

by basic silica coI u chr mat gr aphy é&l uted with et hgl acet ate:
hexane=4: 1)"¢ §Ie| L &FRy FONEEREFA AR WM i tl e

conpound ( e . 4 3/ NVR

(e %%ﬁeéﬂ%%f%% %%g@, 25§09 BRI oy A b
4. 38( 2H, q, kletHr)p, theb@esitiiedHany, the 6df{ 2 de Jwbs 8$-Iz:)rre7d 29Thé. 46h{y2H, m

,747752(2Hn) 7.81-7.89 (2H, m. , 8.14(1H,d,J=7.8Hz),

8. 34(1H, 4, R taﬁf) age?SW@S?Q@EﬂrﬁiedSaEQaﬁbk%n13@% the efhyl RostEtaRC F

H3C 0--- F 4

- LWt hyl [ CORE2 T Tonney PR 3, 250 FRERT aTier s, g5l Bydrogen

pyridyl] rretdmdb]oewﬂel @)bllhtlHnbE{BDl mLyazed- vatyt] (z@ronyldnddrield ety

met hoxyacetate 10 To a sol ution 815 m.) of bis(trichloronethyl)carbonate

(0.652 q) @ﬁlhtY&ﬁOalﬁyma@Fl@ls&HWvﬁ@ éﬁ*és\f\n Jef ey atpneegdingtiion pndegi yeguced

pyridine ( I) tetrah drofuran unf ice- CﬁOH%]hAftel’ stirring
®

under ice- O(ﬁ I ng orthfores:L Sl fr’r@?ﬁy %1?71dnb y?a oxyacent ate (0.99

g) obt aime%ﬂr@nﬂb‘io@&%@h@“Q%lE’&éﬁph@tﬂx3eﬂﬁ§l agldetatd herHB X tabetoMrS eFthiyrr ed
at acetate=1:3), and further by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:1, then
3:1) to give the title compound (0.588 g) as colorless syrup.
'H-NMR(CDCls) : 2.32(3H,s), 2.68(3H,s), 3.48(3H,s), 3.69~
15 4,02 (4H,m), 4.38(2H,q,J=7.8Hz), 4.67(2H,t,J=6.6Hz),
4.99(1H,d,J=13.9Hz), 5.12(1H,d,J=13.9Hz), 6.63(1lH,d,J=5.7Hz),
7.29-7.46(2H,m), 7.62(1H,m), 7.81(1H,m), 8.25(1H,d,J=5.7Hz).

Example 14

20 Ethyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluorocethoxy) -
2-pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yljcarbonyl]aminolethyl carbonate

To a solution (40 mL) of bis(trichloromethyl)carbonate

(1.31 g) in tetrahydrofuran was dropwise added a solution (2
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roomtenperature for 3 hrs. After concentration under reduced pressure,
ethyl acetate (80 nL) and water (50 nL) were added to the residue and the
m xt ure wa® ®tiosgued. The et hyl acetate |ayer was separ at e Tard3/omhen,

washed with_saturated. brine, ( 0 nmL) ,and driged over anhydrous magnesi um
sul fate. A’_F‘Pgroyc%’ééﬂ%?%t ?]onoagﬁéé)r ?Ldﬁ?&erd’q'ﬁ’rdg?gﬁﬁréfl PR gFeéi:BUe was

di ssol ved ol ehyamarofiian i ombhactRin2- Lbb3NB Byt 90 min , ety
(2,2,2-trifluoroethoxy)-2-pyridyl’] methyl] sulfinyl']-1H benzi m dazodl e
(1.13 g), erilmehyiaamieo)&tli8fl dyriammhie IRGINONride843 . PCTH) POBLOTHEG

di et hyl am, nogyri dine (0.037 g). were added, and the mxture was stirred at
60C for 4 dAyRefaFeRee bvrEmts atd dreumdsded r cAusedupteR st ety acet at e

(80 nL) an ac f i.due n . Ol X was
stirred. Tﬂglﬂ%{cﬁ%#@g%%t%%ﬁi ﬁ%@)e?ﬂggesé%gp réL{Oe I(aéigldwta %kgﬁgggﬁg&t%&eﬁ%ﬁhyl
acetate | ayérthasnivashed wad hsaiseddirat et oaqueaperatcdremibydl ogen
carbonate solution (30 nL) and water (30 ni), and dried over anhﬁdrous

magnesi um 3fFeat eongepbrabhbor ditdel infunafte Presdiced vpitess(t80 Bhek vasi due

neot e, tROACdBbohe PRy AL b S ARTRAY PR elPribRRa it o

colum chressbogr aphy he) Ut adhewetdhyet Aybtaeet abgehexaverdsted thisth B2 to
give the title conpound (0.588 g) as colorless syrup. 1H NWVR(CDC13) : 2.32
(3H,s) 10 2hpgrpghileric ackd (FH WD) amsl edtigatesh brdHen)(1004mBE g, g, J=7.

I N R e A o LR A L s S
(1H d, J=5. ufbR} redkd@@Pbfeddure; S MNthe His H3GsB1Fed in

tetrahydrofuran (50 mL). (R)-2-[[[3-Methyl-4-(2,2,2-
trifluoroethoxy)~2~pyridyllmethyl]sulfinyl]-1H-benzimidazole

15 (3.69 g), triethylamine (2.09 mL) and 4-dimethylaminopyridine
(0.12 g) were added, and the mixture was stirred at 60°C for 6
hrs. and at room temperature for 8 hrs. After concentration
under reduced pressure, water (100 mL) was added to the
residue, and the mixture was extracted with ethyl acetate (100

20 mL). The ethyl acetate layer was washed with saturated brine
(100 mL) and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=3:7, then ethyl acetate). Crystallization from

25 diethyl ether and recrystallization from diethyl ether gave
the title compound (3.84 g) as a colorless solid.
'H-NMR (CDC13) : 1.32(3H,t,J=7.2Hz), 2.23(3H,s), 3.10(3H,bs),
3.50-4.20(2H,br), 4.22(2H,q9,J=7.2Hz), 4.39(2H,q,Jd=7.9Hz),
4.45(2H,m), 4.80-5.15(2H,br), 6.65(1H,d,J=5.6Hz), 7.36-

3¢ 7.50(3H,m), 7.84(1H,d,J=7.8Hz), 8.35(1H,d,J=5.6Hz).
Example 15

128



FFO O CH3 20 Ethyl 2- [methyl [ [ (R -2- [ [ [3-nmethyl-4- (2,2 ,
2-trifluoroethoxy) - 2-pyridyl]nethyl]sulfinyl]-1H benzi m dazol-I|- yl]

car bonyl ] wani3no3$s4et hyl carbonate To a solution (40 nL) of PCT/JP03/07546

bi s(trichloromethyl)carbgnate (1.31 g) in tetrahydrofuran was dropw se
added a sol ygFon N 12z9mo 03/105845 PCT/JP03/07546 nL) of pyridine (1.07
m) in tetr.hyddmfuﬁyn—gndern__ cooling. After stirring under ice-cooling
for 10 min. ety 2- (net hyl am Ro) et hyl carbonate hydrochl oride (2.02 Q)
obtained in Reference Exa was added. A solution (2 nL) of 5
triethylamne (1.84 Oint hydr of uran was dropw se added and the

m xture was stiHg-ed at roqnntenpqpaﬁgéf-for 1 hr. After concentration

under reduced presswe, wat'er (100 s added to the residue, and the
m xture was extractegd with ethyl acéhate (100 nL). The ethyl acetate |ayer
was washed with 0.2\ 10 hydrochlori € akid (50 nmL) and saturated brine (100
m.) and dried over @nhydrous magnesi um sul fate. After concentration under
reduced pressur :£{e resi due was dissolved in tetrahydrofuran (50 ni).
(R -2-[[[3-Methyl-47\(2, 2, 2-
trifluoroethoxy)-2-pyridyl]nmethyl]sulfinyl]-1H benzi m dazole 15 (3.69 g),
triethylam ne (% m.) and 4-di net hyl am nopyridine (0.12 g) were added,
and the nixturewas irred at 60C for 6 hrs. and at roomtenperature for
8 hrs. After concentYation under reduced pressure, water (100 nlL) was

added to the residue nd.the mxture was extracted with ethyl acetate
(100 20 rrL)?S‘ﬁinéo%‘{d]hﬂ‘ ﬁft?é‘rhé’tle[ [| (&) el dd SnashEdLwitt h2 sattirated brine (100

e o L PSS LN s TR LA e 51 BoRr Al e
chr omat ogr aphycd ghariyeld amiro Jetthyll carbonate
5 To a solution (3C mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.40 ml) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 1 hr., isopropyl
2— (methylamino)ethyl carbonate hydrochloride (0.99 g) obtained
10 in Reference Example 15 was added. A solution (1 mL) of
triethylamine (0.70 mL) in tetrahydrofuran was dropwise added
and the mixture was stirred at room temperature for 1 hr.
Bis (trichloromethyl)carbonate (0.50 g), a solution (1 mL) of
pyridine (Of40 mL) in tetrahydrofuran and a solution (1 mL) of
15 triethylamine (0.70 mL) in tetrahydrofuran were successively
added and the mixture was stirred at room temperature for 1
hr. After concentration under reduced pressure, water (50 mL)
was added to the residue. The mixture was extracted with ethyl
acetate (50 mL). The ethyl acetate layer was washed with
20 saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridyl]lmethyl]sulfinyl]-1H-benzimidazole (1.11 q),
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acet ate: hexane=3:7, then ethyl acetate). Crystallization from 25 diethyl
ether and recrystallization fromdiethyl ether gave the title conpound
(3.84 g) wO@/108d46r | ess solid. 1H NVR(CDCL3) : 1.32 (3H, tpCIaPo2bisye , 2. 23
(3H,s) , 3.10 (3H bs) , 3.50-4.20(2H br), 4.22(2H q,J=7.2Hz),

4. 39( 2H, q, 9=VeGtr)aming 48 .GAHMY) ang godsmeshyramppepyridsse (I B TP 6Hz)

, 7.36 30 7.50 (3H, , 4.84 (1H.d, J=7. 8 .3 =5. :
Exanpl e 157993 %‘%ﬁ%} 1%55%53‘%&11/’%96@ 6’?§4g%ﬁrﬁ.§oag>éé‘g dl\TF_OJr %%i‘gg ‘HEEN
H3C 0 F F ? Poorg:fengoef%fe‘ GdeH3 d$@pr ORFter concentration under
2-[methyl [T(R-2-[[] 2 fet hyl - 4-(2, 2, 2- .
trifluoroetbdxydd opysswhd | metttepl | (S0 iilny Wes1BdBedztai dagoresidyg] The
carbonyl] am no] ethyl carbonate 5.To ol ution ( ni) , of

bi s(tri chiBFBHEFRYFIT H PO E (H- 5D e&?lyﬁ-n aFSFP_&ﬁyZS& ’i‘ﬁ“én WEE W se
added a SoLuLiope (faydh)yd P BA th AQuakoliNblehbalydr &l ur afla under

i ce- cooling. ter %tlrrlng under 1ce-cooling for 1 hr., isopropyl

2- (et hyl agi-ned eshyt setijnibrnaie naghresdhirosudgate. QA fevtenorttrEEian

Ref erence Exanple 15 was added. A solutiaon (1 nlL) of . trieﬁhygfnine (0.70
m) in tetvafoHr Bediart VRIS TR Wis S addsd dugngeshBURFLEMe P Wat 8t rred at
roomtenperature fo ' i hylkgagkepate (0.50 g), a

sol ution (il%tyaogei ébiﬁmn é%f%&iﬂééﬁéﬂﬂyﬂﬁé

10 zcetone:hexane=1:3, then 3:2), and further by basic silica gel
column chromatography (eluted with ethyl acetate:hexane=3:7,
then ethyl acetate). Crystallization from diethyl ether and
recrystallization from acetone-diisopropyl ether gave the
title compound (0.58 g) as a colorless solid.

15 lH-NMR(CDCls): 1.31(6H,d,J=6.3Hz), 2.23(3H,s), 3.08(3H,bs),
3.40-4.30(2H,br), 4.37(2H,q,J=7.9Hz), 4.32-4.53(2H,m), 4.80-
5.20(3H,m), 6.63(1H,d,J=5.7Hz), 7.35-7.50(3H,m),
7.83(1H,d,J=7.2Hz), 8.34(1H,d,J=5.7Hz).

Example 16

HL—N HE 0
20 2 e
::<?
0 CH
0—( s

CH,
Isopropyl 2—[methyl[[2—[[[3—me£hyl—4—(2,2,2—trifluoroethoxy)—
2-pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]ethyl carbonate

To a solution (20 mL) of bis(trichloromethyl)carbonate

25 (0.582 g) in tetrahydrofuran was dropwise added a solution (1
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pyridine (0.40 nL) in tetrahydrofuran and a solution (1 nm.) of 15
triethylamne (0.70 nL) in tetrahydrofuran were successively added and the
m xt ure wa® ®tisgued at roomtenperature for 1 hr. After caTecENs/0mlé on
under reduced pressure, water (50 nL) was added to the residue. The

m xt ur e wamLgxbE apyeddime h(@t 48 |mLacet atecqBydrofurine uaghyl igest ate | ayer

was washed with 20 saturated brine (50 m.) and dried_over . anhydrous
magnesi um CSGMATe. HHEY TMES UEREEntFat &3° ﬁagrf?ﬁd%%erﬁl ressure, and

the residu ‘ L ' ; o
2-[[[ 3- Met Eﬂé@f{o?g? 29 2*??}%%%@%%%%%%& Lzlf_ﬁ%o(n%ﬁheffqabdr%@hlorlde (1.18

FI;)C/Z[I'; Slyl ] ;reghybbsuiﬁédyiﬁ-ﬂéﬁ@muém Bleagdiee (15 ksg)pddeZd VIO §31uob845(1
P03/ 07546 triethylamne (0.84 nl) and 4-di nethyl am nopyridine (0.037
g) were’ aB&édofafaieRRY hining e(a®? St) rdy %tr@éﬁél%‘/’&:ﬂlrfﬁ ﬁif/@ a&ﬁad( at

room t e”pe%gy%ﬁefﬂéﬁgﬁﬂgy‘ﬁa AL LRI A Uiz el GQUCOdnpLEsSuT e,

wat er (50 was a o the resi e 5 mxture was extracted with
et hyl acet argef500atnithet bhyhndac et ediecddyre ssasrenashdy Inatktasburl@ded
brine (50 nL) and dried over anhydrous mnagnesium sulfate. After

concentr at Mn apAderteEdidednp) ce:tr c2ddert tedhfue ardesur PRFed By f1ash

silica gel colum chronatograph el ' ne; he =] .
3:2), and F'&F‘ttﬁgf g?sbgg%’g%?[ i ?él(egéﬁ%%%go}gﬁ%ﬁa%%r g%gtggg‘rﬁ%%héé%%f%%%% %MIQ%R
ethyl acet abgchexansrdd 7withhearetiydd aseind e)30 Gu)staald idzdeidopvirom

di ethyl ether and recrystallization from acetone-diisopropyl ether gave
the titleanbydoand 16gB8sgymasubizbe or PEgers sPngentsatipVEsCIBgducad 31
(518928 U8 20Ol 02 (20N P AR CHRE) o837
A 7i i?:g-a%L63H,ﬁ[[[3%§%§1H@ &= B 2H)n1 F8u346LkHhdxgF527Hz) . Exanple 16 N
pyridyllmethyl]sulfinyl]-1H~benzimidazole (1.73 g),
15 triethylamine (1.31 mL) and 4-dimethylaminopyridine (0.057 g)
were added, and the mixture was stirred at 60°C for 5 hrs.
After concentration under reduced pressure, ethyl acetate (100
mL) and water (50 mL) were added to the residue, and the
mixture was stirred. The ethyl acetate layer was separated and
20 taken, washed with saturated brine (50 mL) and dried over
anhydrous magnesium sulfate. After concentration under reduced
pressure, the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:1), and
furthef by silica gel column chromatography (eluted with ethyl
25 acetate:hexane=1:1, then 2:1). Crystallization from
diisopropyl ether-hexane and recrystallization from
diisopropyl ether gave the title compound (1.20 g) as a
colorless solid.
14-NMR (CDC1s) : 1.31(6H,d,J=6.6Hz), 2.23(3H,s), 3.08(3H,bs),
30 3,50-3.90(2H,bm), 4.38(2H,q,J=7.8Hz), 4.36-4.58(2H,bm), 4.79-
5.15(3H,m), 6.64(1H,d,J=5.7Hz), 7.35-7.48(3H,m),
7.83(1H,d,J=7.5Hz), 8.34(1H,d,J=5.7Hz).

Example 17
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NHCGNHICO 20 F FF 0 0O< CH3 CH3 |Isopropyl

2-[methyl [[2-[[[3-nethyl-4-(2,2,2-trifluoroethoxy)

2- pyri dyl weeishgssusul fi nyl ] - 1H benzi m dazol -1- yl] carbonylAcTarronojs4et hyl
carbonate To a solution (20 m.) of bis(trichloronethyl)carbonate 25 (0.582
g) in tetrahydrofuran wags dropw se added a solution (1 130 WO 03/105845

PCT/ JP03/ 0754t é&rldlne (0.49 n) in tetrahydrofuran under ice-
cool i ng. Af $ti rp+-nRE undet e-cooling for 30 mn. i sopropyl

2- (et hyl am car. te drochloride (1.18 g) obtained in

Ref erence Exanpl e s ad¥ed.//A sol ution (1 5 nL) of triethylamne (0.84
m.) in tetrahydrof was e and the m xture was stirred at room

m xture was stirre The et hyl | ayer was separated and 10 taken,
washed with saturated brine (30 nL) afd dried over anhydr ous nmagnesi um
sul fate. After concgntration under reduced pressure, the residue was

di ssolved in teé ydrofuran (25 niL) .

2-[[[3-Methyl -4=(2N2, 2-trifl uoroet hoxy) - 2-
pyr|dyI]nethyl]sulfpnyl]-lkkbenzinidazole (1.73 g), 15 triethylamne (1.31
m.) and 4-di et hyl &m nopyridine (0.057 g) were added, and the m xture was
stirred at 60C for hrs. After concentration under reduced pressure,

et hyl acetate (100 and water (50 nL) were added to the residue, and
the mxture was s 7 . The ethyl acetate |ayer was separated and 20

t aken, washed with drated brine (50 nL) and dried over

temperature fdtG2-Mrs. Aﬂper tration under reduced pressure, ethyl
acetate (80 nL) agg wat er” (30 g?fe§géq:added to the residue, and the
acet at

Benzyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluorcethoxy)-
2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl carbonate

3 To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.40 mlL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 1 hr., benzyl 2-
(methylamino) ethyl carbonate hydrochloride (1.08 g) obtained

10 in Reference Example 16 was added. A solution (1 mL) of
triethylamine (0.70 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred overnight at room temperature.
After concentration under reduced pressure, water (50 mL) was
added to the residue. The mixture was extracted with ethyl

15 zcetate (50 mL). The ethyl acetate layer was washed with
saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2-[[[3-Methyl-4-(2,2,2-trifluorocethoxy)—2-

20 pyridyllmethyl]lsulfinyll-1H-benzimidazole (1.11 g),
triethylamine (0.84 mL) and 4-dimethylaminopyridine (0.037 g)

were added, and the mixture was stirred overnight at 60°C.
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anhydr ous magnesi um sul fate. After concentration under reduced pressure,
the residue was purified by basic silica gel colum chromatography (el uted
wi t h et hyWwoasabsdse: hexane=1:1), and further by silica gelpcaniPosors4e

chromat ography (eluted with ethyl 25 acetate: hexane=1:1, then 2:1).

Crystal | i zadtitr fqmaendinaddpropirest hefupes apeeapdr e ecrdistal (30 &5 orvafr om

TH MR CRLA AR I8 sl & FORELIL (S 46 Bt Aol Rith €283 1 O
3.50-3. 90 (xtybe . (b 38.)(.2HrEe JetthBHzdcot a3 Oradr a8 WadHBihed #1¢8- 5. 15
(3H,m) , 6.64 (1Hd, J=5. 7Hz) , 7.35-7.48 (3H m) , 7.83(1H, d,J=7.5H),

8. 34(1H, d, ﬁis:tmazt)ed %ﬂflﬁi d5p7mi31apg dgiligedssusr ROy D IsmesNur) \ >--S
N N >=0+ H3:- H3C 0-- F FFO 0=~ 0 B |

> [ et ol (T2 [ [ STk ngPogetsrat e (et issinsg pressure, the
2-pyridyl | meddnddes Wdd mddichibepzEnbdazol 1 fcaVgdl C@éilﬂﬁ})/'dhl%?ﬂ'dﬂz%]gx%?g){/go

carbonate 5 To a solution (30 nL) of bis(trichloronethyl)carbonate
g) in tetratgddrisfdundrthvasedoopwhesanddéd3a soeént 3 on) ( 1 Crylskadfiipykidine

(0.40 nmL) in tetrahydrofyra nd i ce- .cooling. ter_stirring under
| ce- cool | ng TBY S TR WHT Y o SCOREL AP aRTRBY Byt > Ca Forihaat acetone-
hydrochl or i fig. L, 108 1) ORYRIN@H 101 kD ReEGHEREE ExXaP| § L& e pddadsA
solution (1 nlL) “of
10 gsolid.
'H-NMR (CDC13) : 2.22(3H,s), 3.05(3H,bs), 3.50-4.20(2H,bxr),
4.37(2H,q,J=7.8Hz), 4.46(2H,m), 4.80~5.10(2H,br), 5.17(2H,s),
6.62(1H,d,J=5.6Hz), 7.26-7.48(8H,m), 7.77-7.88(1H,m),
8.33(1H,d,J=5.6Hz).
15 Example 18

0

2—[Methyl[[(R)-2-[[[{3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1~
yllcarbonyl]amino]ethyl tetrahydropyran-4-yl carbonate

20 To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.48 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.39 mL) in tetrahydrofuran under ice-

cooling. After stirring under ice-cooling for 20 min., 2-
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triethylamne (0.70 nL) in tetrahydrofuran was dropw se added, and the
m xture was stirred overnight at roomtenperature. After concentration
under redvwoed/psESsure, water (50 nl) was added to the rexiTdipes/ o7Fhe

m xture was_exgr ctedvm th 5 etate Th t hyl t at
| ayer was iﬂ?ﬁ W%ﬂo)Eé?%faY%ﬁr%? Cﬁé’ %ya{h % PO & %ve)r/ aﬁﬁgd?oﬁs
magnesi um psybbah eor 188 (RYSE W%M@fé&f%{@&ﬂ&%@é Z@Qgﬁ@depwswge and

the resi due” was dissolved in tetrahydrofuran (20 nL).
2-111] 3- thhyﬁed--QQ soIhtldthm'mIDuofoethexyylamlﬁé (0.67 mL) in

pyridyl]methyl]sulfinyl]-1H benzi m dazole (1.11 i ethyl am ne (0. 84
m.) and 4- H?%ré?lﬁwiﬁﬂfﬁﬁﬁ’glr‘i’%ﬁ EEQRY P 35 e%raé“’gcﬁd"’@d é‘%&’%hgaﬁh th(.ll’e was

stirred QVEEQEQQ& Q‘E 99&11 %&%é"%ﬁﬁ% l?lgg JPQ%&QZS& centration

After' concentration under ced pressure, water (50 nL) was added to the
resi due. Thadarxtadecwdspexssacd cdvatdh E€thydLl) ametakiele@Sﬁlonthe The et hyl
acetate | ayer was washed with saturated brine gc and dried over
anhydr ous FE§AEEPuMERS RiFdIEe MRS FXEERCERET HE Bneﬁhﬂ%ra‘ﬁ%ﬁ%ﬂé%d(?ﬂ &&8ur e,

the residygevasnpurl eEQtoJrégealshﬁasg '@%&? 681 YT L AIRERGEEPBY acia

(eluted w exane yst allrza

acetone-di gpbyhrpt Bed satur£esy bedild zeBd oiL)f rom atdlednevedi ehhybirether
gave the title conmpound (1.17 %goas a colorless 10 solid. 1H NVR(CDC13)
2.22 (3H synagnsswm( SHlbste, Fheoleyer wam spprcentzzzted wndey pegyced
4.46(2H m 80-5. 10 7(2H,s) ;. . 6.62

7.26-7. 48(§ﬁeﬁfur?  79hg" % ?F?ﬁ&é 9 d’ljvegiléﬂz)tet%@g%)‘bf}”aﬁs(zo I N

,0 >---S Ny .N ﬁ%‘)&2~2r[ié\@4efﬂiyﬂ—4[— ((zR)z 22+ fi fllubdoBehbyly42-(2 , 2,
2-trifluor oet hoxy)

pyrldyl]methyl]sulfinyl]—1H—benzimidazole (1.26 qg),
triethylamine (0.71 mL) and 4-dimethylaminopyridine (0.042 q)

15 Were'added, and the mixture was stirred at 60°C for 6 hrs. and
at room temperature for 8 hrs. After concentration under
reduced pressure, water (50 mL) was added to the residue. The
mixture was extracted with ethyl acetate (50 mL). The ethyl
acetate layer was washed with saturated brine (50 mlL) and

20 dried over anhydrous magnesium sulfate. After concentration
under reduced pressure, the residue was purified by basic
silica gel column chromatography {(eluted with ethyl
acetate:hexane=3:7, then ethyl acetate). Crystallization from
diethyl ether and recrystallization from acetone-diisopropyl

25 ether gave the title compound (1.45 g) as a colorless solid.
'H-NMR(CDCl3): 1.64-1.81(2H,m), 1.92-2.03(2H,m), 2.23(3H,s),
3.09(3H,bs), 3.40-4.30(2H,br), 3.45-3.57(2H,m), 3.87-
3.97(2H,m), 4.38(2H,q,J=7.8Hz), 4.45(2H,m), 4.77-5.15(3H,m) ,
6.64(1H,d,J=5.7Hz), 7.35-7.50(3H,m), 7.83(1H,d,J=6.9Hz),

30 8.35(1H,d,J=5.7Hz) .

Example 19

134



pyridyl ] methyl]sul finyl]-1H benzi m dazol-1- yl] carbonyl] am no] ethyl

t et rahydr opyran-4-yl carbonate 20 To a solution (20 nL) of

bi s(tri chivar@mesdayl ) car bonate (0.48 g) in tetrahydrof ur arrCraRPosio5pevi se

added a solution (1 nl) of pyridine (0.39 nlL) in tetrahydrofuran under

i ce- cooling ‘fte& stirging under ice-cooling for 20 mn., 2 133 WO

03/ 105845 3\§Z?é6 (nmet hyl am no) et hyl tetrahydropyran-4-yl carbonate
96,/9) “obt ai

.
hydr ochl ori. in Reference Exanple 17 was added. A
solution (1™ W) ofNtri et” niqg (0.67 nmL) in tetrahydrofuran was dropw se
added, and the nixt?&g was rred at roomtenperature for 2 hrs. After
concentration n reduced pressure, water (50 nlL) was added to the
resi due. The Hﬁ&f_ e was E*%ract ith ethyl acetate (50 nmL). The ethyl
acetate | ayer was %?shed wi th 0.2N hydrbchloric acid (20 nlL) and saturated

brine (50 nL) and dried over anhydr®u% 10 magnesi um sul fate. The | ayer was
concentrated under Yeduced pressure, and the residue was dissolved in

t et rahydr of ur an (200 m). (R-2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]nmethyl]8 i nyl]-1H benzi m dazole (1.26 g), triethylamne (0.71
mL) and 4-di net hyl a@i nopyridine (0.042 g) 15 were added, and the m xture
was stirred at 60CAor 6 hrs. and at roomtenperature for 8 hrs. After
concentration unde reduced pressure, water (50 nL) was added to the
residue. The mxtupe was extracted with ethyl acetate (50 nL). The et hyl
acetate | ayer was shed with saturated brine (50 nmL) and 20 dried over
anhydrous nmagnesi um sul fate. After concentration under reduced pressure,
the residue was puriCHjed by basic silica gel colum chromatography (el uted
with ethyl acetate:hexane=3:7, then ethyl acetate). Crystallization from

di et hyl et heyeandxieehyst 2l [hgahyOn| (KoM -acetDhestdiviisaprEpyl, 225 et her gave
the title conmpound (1.45 g) as a colorless solid. 1H NMR(CDCL13) :
1.64-1. 81 ¢zmﬁﬁpo;o§tggx2)ﬁ%—pzr@@gllmthyﬁKﬁn%ﬁanl]—lH—benzimidazol—l—
yllcarbonyl]aminojethyl carbonate
5 To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.59 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 10 min., 2-
methoxyethyl 2- (methylamino)ethyl carbonate hydrochloride
10 (1.07 g) obtained in Reference Example 18 was added. A
solution (1 mL) of triethylamine (0.84 mL) in tetrahydrofuran
was dropwise added and the mixture was stirred at room
temperature for 1 hr. After concentration under reduced
pressure, water (50 mL) was added to the residue. The mixture
15 was extracted with ethyl acetate (50 mL). The ethyl acetate
layer was washed with 0.2N hydrochloric acid (20 mL) and
saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
20 2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)—-2—
pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.85 g},
triethylamine (1.05 mL) and 4-dimethylaminopyridine (0.061 g)
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3.09 (3H bs) , 3.40-4.30 (2H br) , 3.45-3.57 (2H,m , 3.87 3.97 (2H M ,
4.38 (2H,q,J=7.8Hz) , 4.45 (2H,n) , 4.77-5.15 (3H, M) , 6.64 (1H d, J=5. 7THz)
, 7.35-7.6@ (3B6sssF , 7.83 (1H d,J=6.9Hz) , 30 8.35 (1H, d, PcT/iPbEd)7546
Exanpl e 19 134 WO 03/105845 PCT/JP03/07546 \ 10 ~----S N N >=0- H3CO F F
0 0 ==~ 0 wOr€&Hadded Meahdxites mydx ferptasy ISHIERpD at] p82G¢retely |16 Ay, Al
trifluoroethoxy)-2-pyridyl]nmethyl]sulfinyl]l-1H benzimdazol-1- yl

carbonyl] &hi higP™et H’eﬁ%?%%%a{]%r 585%3:53 S%%G?FOHO%%%H]F&%%@ inddd

bi s(trichl y Broate+d0. B )i RrdLhiaRydief #hanruasade opwise
added a so?%?ﬁg%g(%}&%) of pyri diﬁ% (0.)49 m.) in tetrahydfofur an under

i ce- cool i ngxtAktewastéxtiagtemderth cethydolaaegafter (30 mibh., The msthioikyet hyl

2- (et hyl am no) et hyl carbonate hydrochl oride 10 (1.Q7 g),.qQbtained.in

Ref er enc;e E%ﬁﬁﬁlté'iﬁy%sw%%d%e.h%i Ws‘djrl'htsladwr(afeﬁ%’r&f‘et r(i5§t 1’@} af'fle (0.84
m) in tetpabydr QRY s 1 Bt hepft Xt UESn ¥8se S 4 1dipd at
room temé?gtggrggg%?g&h%@foﬁ%ter %%’n%%%?latione under reduced prelssure,
wat er (50 ghiewagcadded poesheres pstiihlereshtmanivasuparifindsbgxbaatted with
ethyl acetate (50 nlL). The ethyl acetate |ayer was washed with 0.2N

hydr ochl or BélaerdoeRocedymanght e tegtarsbr iHa teso Wiy &%8Ydri ed over

anhydr ous g%%%% E?H&xane=3:7, then ethyl acetate). Crystallization from

10 ethyl acetate—-diethyl ether and recrystallization from ethyl
acetate—-diisopropyl ether gave the title compound (1.39 g) as
a colorless solid.
!H-NMR (CDCl3) : 2.23(3H,s), 3.09(3H,bs), 3.37(3H,s), 3.50-
4.20(2H,br), 3.59-3.65(2H,m), 4.28-4.33(2H,m),

15 4.38(2H,q,J=7.8Hz), 4.46(2H,m), 4.80-5.15(2H,br),
6.64(1H,d,J=5.7Hz), 7.35-7.47(3H,m), 7.83(1H,d,J=7.8Hz),
8.34(1H,d,J=5.7Hz) .

Example 20

20 2-[Ethyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl acetate

To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.59 g) in tetrahydrofuran was dropwise added a solution (1

25 nl) of pyridine (0.49 mL) in tetrahydrofuran under ice-
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sul fate. The layer was concentrated under reduced pressure, and the

resi due was di ssolved in tetrahydrofuran (20 nL). (R) 20

2- [ [[ 3- Mewloyis 5942, 2, 2-tri f 1 uor oet hoxy) - 2- PCT/JP03/07546
pyridyl Jmethyl]sul finyl]-1H benzimnm dazole (1.85 g), _triethylamne (1.05
m.) and 4-doabiny! adifitepy sitdrméno0upeer g} ca38oNG 13/ A5 845 TBEW JB03/ 07546

were added, _and; Lhe m xture ves S red 80,,00C,LonoBehr ) 89dasalar pom

e
t enper at uré er concent 1 on unae reducéed pressure, water

(50 nl) wageaddedct opifioresiclugs HiRledll Xhugelwaboextt atlecivi t h et hyl
acetate (50 rﬁ.). The ethyl 5 acetate layer was washed with saturated brine
(50 nl) antiridthptenies hBAMIUs imdrdsias@ivges. vaAst 6FCRURERNETAET on

under reduced pressure, th i d i fi i Sl
Col umm chr St BB SBISCIER T ST e 1 Rt Stavanecsed 1t FEn et ny)

acetate) . agr¥st abhiZat:on: &4 ARdO: etdil e Praleudicst ket hB0 @DH was
recrystallization fromethyl acetate-diisopropyl ether gave the title

conpound ( 2d38dgroashearesldud esThsomiietut NER ¢Ebcagted withy gyl )
3.09 (3H bs) , 3 2H, br

.37 _(3H 3. 50- 4.2 _59- 3, ’
4.28- 4. 33 egAtAFe, (1 RN B é?,t?%l. gegy2 34?2%23?21”-?%;3%&5)‘21‘?%&%? (2H, br)

o o5 T e P L o Pl Gl mogromiom,
0==< 10 gulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2—[[[3-Methyl-4—-(2,2,2-trifluoroethoxy) -2~
pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.11 g,
triethylamine (0.84 mL) and 4-dimethylaminopyridine (0.037 g)
15 yere added, and the mixture was stirred overnight at 60°C.
After concentration under reduced pressure, water (50 mL) was
added to the residue. The mixture was extracted with ethyl
acetate (50 mL). The ethyl acetate layer was washed with
caturated brine (50 mL) and dried over anhydrous magnesium
20 gulfate. After concentration under reduced pressure, the
residue was purified by basic silica gel column chromatography
(eluted with ethyl acetate:hexane=3:7, then ethyl acetate) to
give the title compound (1.58 g) as a yellow amorphous solid.
14-NMR (CDC1l3) : 1.25(3H,m), 2.08(3H,s), 2.23(3H,s), 3.30-
25 4.10(4H,br), 4.23-4.45(2H,m), 4.38(2H,q,J=7.8Hz), 4.75-
5.20(2H,br), 6.64(1H,d,J=5.7Hz), 7.35-7.46(3H,m),
7.84(1H,d,J=6.9Hz), 8.36(1H,d,J=5.7Hz).

Example 21
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CH3 20 2- [Ethyl [ [ (R -2- [ [ [3-nethyl-4- (2, 2, 2-trifluoroethoxy)
-2- pyridyl]nethyl]sulfinyl]-1H benzi m dazol-1- yl] carbonyl] am no] ethyl
acet at e Twoen3giobsssi on (30 nL) of bis(trichloromethyl)car bacarmpo3/(B469 g) in
tetrahydrofuran was dropw se added a solution (1 25 mL) of pyridine (0.49
m.) in tetrahydrofuyran der ice 136 WD 03/105845 PCT/ JP03/ 07546 cooli ng.
After stirrg icg-cooling for 10 min., 2- (ethylam no) ethyl acetate

hydr ochl ori Sobt ai in Reference Exanple 20 was added. A
solution (I ofy trié i (0.84 nL) in tetrahydrofuran was dropw se
added 5 and ni%}gg red at roomtenperature for 1 hr. After
concentration3tnder/ reduced /pressure, water (50 nL) was added to the

resi due. The mi e was Bftract@d—with ethyl acetate (50 nL). The ethyl
acetate | ayely gvas shed wth satur brine (50 nm.) and dried over
anhydr ous magflesi upi 20 sul fate. Th§:l yer was concentrated under reduced
pressure, and the\vesidue was dissolved in tetrahydrofuran (20 nL). (R)-

2-[[[3-Methyl -4-(2,9,2-trifluoroethoxy)-2-

pyridyl]nethyl]ﬁ i nyl]-1H benzi m dazole (1.11 g), triethylamne (0.84
mL) and 4-di net hyl anj,nopyridine (0.037 g) 15 were added, and the m xture
was stirred overnightsat 60C. After concentration under reduced pressure,
water (50 nmL) was added to the residue. The m xture was extracted with
ethyl acebatjestp@opl) | [ The-2t hy(3asetayp-4-ayer msnisehed osithbxy$abur at ed
brine (50 nlL) and dried over anhydrous magnesium 20 sulfate. After
concentrat@Wﬁidmﬁémetbﬁéééulﬁiézghrbﬂ"b¢n?lm%ﬁﬁ%ﬂk?lmas purified by basic

P2, ) SOOI 0980 (BLuLeg Wi et v acet ate: hexane-Si 7
anor phous sol i d. pol 3HsAVR:E ERCIB) mi)l- @B K3 1Hich1d¥hetIgl)Shrbodazd (3H,
s) , 3.30 25 4.10 (4H,br) , 4.23-4.45 (2H mM , 4.38 (2H,q,J=7.8Hz) , 4.75-
(0.543 g) in tetrahydrofuran was dropwise added a solution (5
mL) of pyridine (0.445 mL) in tetrahydrofuran under ice-
cooling, and the mixture was stirred at 0°C for 30 min. 2-
(Isopropylamino)ethyl acetate hydrochloride (1.0 g) obtained

10 in Reference Example 22 was added. A solution (5 mL) of
triethylamine (0.805 mL) in tetrahydrofuran was dropwise
added, and the mixture was stirred at room temperature for 30
min. The reaction mixture was concentrated under reduced
pressure, water (30 mL) was added to the residue. The mixture

15 was extracted with ethyl acetate (50 mL). The ethyl acetate
layer was washed with saturated brine (30 mL), dried over
anhydrous sodium sulfate, and concentrated under reduced
pressure. The obtained oil was dissolved in tetrahydrofuran (5
mL) , and added to a solution (20 mL) of (R)-2-[[[3-methyl-4-

20 (2,2,2-trifluoroethoxy)-2-pyridyllmethyl]lsulfinyl]-1H-
benzimidazole (1.73 g), triethylamine (1.53 mL) and 4-
dimethylaminopyridine (0.134 g) in tetrahydrofuran. The
mixture was stirred at 40°C for 12 hrs. The reaction mixture
was concentrated under reduced pressure and water (30 mL) was

25 added to the residue. The mixture was extracted with ethyl
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5.20 (2H,br) , 6.64 (1Hd, J=5.7Hz) , 7.35-7.46 (3Hm
7.84(1H, d, J=6. 9Hz) , 8.36(1H,d,J:5. 7Hz). Exanple 21 137 WD 03/ 105845
PCT/ JPO3/ 00605605845 110 }- S N- N H3C >=0 ~-N H3C 0 H3C -F HeTEP0D0BHs=< CH3

2-11 | R) - 2- 3- e 2,2-trif t hox
pygi ZSH (r)rg%/ﬁélﬁ(”%%ll {p %ﬁ“’- 1|—|—Tﬂi’§n? H&ﬁa?&?tﬁ%le %%)[a? g‘f.’)?l%l“}%‘?ﬁ‘%do]"&%l acet at e

5 To a SO'%&hHPa&ég Q}ingfé%ngﬁr'Qﬂh%{ QEEHYQEQ§UQ%ﬁ%t%odﬁ9m5§§lgitén

t et rahydrofuran was dr opwi ed a solution (5  nl) of pyridine (0.445
n) in tetaabydontsnanatedetndee raholddgremshrche ﬁhat:ms&dws was rred at
OC for 30 mn. 2- (lsopropylam no) ethyl acetate hy rochl ori de 116 g)
obt ai ned 1purafRefeb¥neel Bangte T2l UMs AdRERtogremhy: i(ghuEs rﬁ“_’ét f

L1 ot hyl AT gg. (0,805 L), Lp, LSt Ay il bran, pes, Snapeh S8 gqo@dth@nd the

m xture vvas |rre room errperature for he reaction m xture

was COncentﬂﬁlédcbﬁﬁﬁﬁnﬁe@yCB@ gpnﬁ§&ummlawmfmiﬁﬁ&mmhphnas addléd.to t he
resi due. Tpe m xture 15 was extracted with etg acet ate (50 nL The et hyl
acetate | Ay eiMREDWadhed -ROCh - 481 6Hatbd DrinESHsD ), - drildd 36069

anhydr ous gsodi syl fate, an n ressure. The
obt ai ned o? g%g}lﬁﬁsé geda 973:?1%&2%/ ’fur;hnrbd% (qlﬁcﬁﬁd gdgéd to a
sol ution (4060lkuoh) (Ri- ?O[—B[@BUHW)"”& 60(1H,d,J=5.8Hz) , 7.30-
(2,2,2-trifluoroef hoxy) - 2- pyrldyl]nethyl]sulfln I]-1H—

16 7.50(3H,m), 7.75-7.90(1H,m), 8.37(1H,d,J=5.8Hz).

Example 22

N /0
GoaWe
N 2

HG

Ethyl 2-[isopropyl[[(R)-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1H-benzimidazol-1-
15 yl]carbonyl]amino]ethyl carbonate
To a solution (10 mL) of bis(trichloromethyl)carbonate
(0.467 g) in tetrahydrofuran was dropwise added a solution (5
mL) of pyridine (0.381 mL) in tetrahydrofuran under ice-
cooling, and the mixture was stirred at 0°C for 30 min. Ethyl
20 2-(isopropylaminoc)ethyl carbonate hydrochloride (1.0 g)
obtained in Reference Example 23 was added to the reaction
mixture. A solution (5 mL) of triethylamine (0.69 mL) in
tetrahydrofuran was dropwise added, and the mixture was

stirred at 0°C for 15 min. and at room temperature for 30 min.
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benzi m dazole (1.73 g), triethylamne (1.53 nL) and 4-

di met hyl am nopyridine (0.134 g) in tetrahydrofuran. The m xture was
stirred awold@ossas 12 hrs. The reaction mxture was concadwmbgsunder
reduced pressure and water (30 nL) was 25 added to the residue. The m xture
was extractled mahtephymlx‘mBeV@@qumﬂ JP@@/IO?‘ﬁﬁiﬁlceécéFﬁﬁéUESO m.) .

The ethyl ac tat y washe at ur at.ed bri (3 dried
over anhydf&fts gaF rﬁéu{“\?gt‘ﬁas %‘ﬁ%ev%o%c reﬁedlcl%nder?ﬁ% u%e b e3Tr e.
The residug,¢asctBYI {ftadeblysi disaage! (nplitn chhenatngl apBytd eb utegemi th
5 et hyl acetate: hexane=2: 1, ¥hen ethyl acetate) to give the title conpound
(1.50 g) asaa pakbeyelliolv aabuphbed soine. (301mN|\/R(d@@@133pver1azbygimos

(6H, m 2.05,(3HxQ. 4, s) ,211 3HxO. 6 %% (d3

2. 27(3Hx50 §°§)1um3sﬁéf§t8®(iflﬁn?° eHHryt ”(ré%’%r)re HE%P%G%“&H M2 6. 65

1H,d, J=5.
(11 d. =5 Btk snsh 301 $a7g80c6 b 1n TodindBOAMAN (s 1) 37ghald d. 955,

0 fC:—B Et Iaﬁlldea- [tbSGpBOﬂ])dtﬁ.{)(lRXZQ L] efretRiy 24 [([B-edhyl-4-(2,2,2-
trifluoroethox dyl ] et hyl | f | H b d I

yl]car bonquréléﬁéréﬁﬁibxé’ér ggﬁ&%/é‘}‘;g] r&elg%liﬂﬁ”&rﬁ](e s aé’%nzmlgaz"le

bi s(trichl gnongt G{g) €25 0ANGY &1 HQ- HP73 )i hifd r@*aflq{eqe‘h%%u%gy@&a@%se

added a solutlo
10 (0.115 g) in tetrahydrofuran, and the mixture was stirred at

40°C for 12 hrs. The reaction mixture was concentrated under
reduced pressure and water (30 mlL) was added to the residue.
The mixture was extracted with ethyl acetate (50 mL). The

ethyl acetate layer was washed with saturated brine (30 mL),

15 dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography (eluted with ethyl acetate:hexane=2:1,
then ethyl acetate) to give the title compound (1.20 g) as a
pale-yellow amorphous solid.

20 H-NMR(CDCls): 1.20-1.40(9H,m), 2.17(3Hx0.6,s), 2.27(3Hx0.4,s),
3.40-3.70(1H,m), 3.75-4.65(8H,m), 4.70-5.30(2H,m),
6.64(1H,d,J=5.8Hz), 7.35-7.55(3H,m), 7.75-7.90(1H,m),
8.38(1H,d,J=5.8Hz) . |

Example 23

N,o
(I\'N—

>:0 \ 7/
Q' 2 O_FX;F

0

=

CH

3
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m.) of pyridine (0.381 nL) in tetrahydrofuran under ice- cooling, and the
m xture was stirred at OC for 30 mn. Ethyl 20 2-(isopropyl am no) et hyl

car bonat ewoyabriosdasori de (1.0 g) obtained in Reference Exaqilmro2@swas added
to the reaction mxture. A solution (5 nL) of triethylamne (0.69 nL) in

t et r ahydr oﬁur{Gmcm/alseﬂybbmlg)e"%rdblb@—rmftdlytlhéﬁﬁZxﬁurzeﬁxé§lu9ﬂfpﬁtb@IXm —BC for

15 min. and at e re mn. .1 03/ 105845 PCT/ JP03/ 07546
The react|8¥ri’r‘ii¥t?3?‘ R&Tfiﬁﬁwﬁat %W%%&l?ﬁo& pressure and water (30
m.) was ad%ggﬂcgﬁbggﬁﬁgﬁigy etﬂ}‘fv‘ daitre was extracted with ethyl acetate
(50 m). e et acetate layer was washed with saturated brine (30 nL),

dried over anhydToua So3odiom U0 fralt)e, o fard scionciemtloaose thydé rarkbdustd
pressure, The obtained oil was dissolved in tetrahy rofuran %5 nm.), and

added to a(QoPfgi 8 LRotALYabYdYEuLan Wag queniEssy jadged pyrigine;’
trifl Uoroew%ﬁ @Pr{ﬂqaxuf@é hé’édﬁhﬂﬁ' N¥lekalHy l»agmﬂzad@ﬁ@éf léé-é&;gﬁng

triethylamne and 4-di am nopyridine 1

t et rahydr ofgi-asp ane.t he- eyt loleesywlkanstnd)rechydl ackGR(Eef thnyd:rzchELsrlaIbe
reaction mxture was concentrated under reduced pressure and water (30 nl)
was added t(d-BRe9) esb@aéned The W%W@W%% Sedam eN9%fhyl acet ate (50

nL). The gth hé%‘ cerate Igyg& ate r@%ﬂﬁ% i zgéérdat ea(iildbr,[__hgemg_guce

dri ed over Yobs SOdI um su conce rat €d under

pressurec Jhe keskdua Wasromi témseRyrsid ifer gelhrol BENyThsoseiogr ephy
(eluted with ethyl acetate:hexane=2:1, then ethyl acetate) to give the

title conmpodndvwes. addgsi ag she pa¢ac o GW%W%W&%% g-Xtpge) MarIVR( CDCL3)
3520 L B SLLIMA0E ond SIQ L Bteld, (AT
7.75-7. 90(%He&?anh§d§gﬁ%Fbggﬂeéléﬁtéulfgﬁﬁﬁﬂﬁﬂ:5$ﬂ&éhﬁid%ed under
reduced pressure. The residue was dissolved in tetrahydrofuran
15 (20 mL), and (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyllsulfinyl]-1H-benzimidazole (1.6l g),
triethylamine (1.21 mL) and 4-dimethylaminopyridine (0.053 g)
were added. The mixture was stirred at 60°C for 24 hrs. Ethyl
acetate (50 mL) was added to the reaction mixture, and the
20 mixture was washed with water (20 mL) and saturated brine (50
mL) , dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by flash
silica gel column chromatography (eluted with ethyl
acetate:hexane=1:4, then ethyl acetate) to give the title
25 compound (2.12 g) as a pale-yellow amorphous solid.
'H-NMR (CDC13) : 1.00-2.42(16H,m), 3.30-3.70(2H,m), 3.80-
4.00(1H,m), 4.27-4.42(2H,m), 4.40(2H,q,J=8.2Hz),
4.78(1Hx0.5,d,J=13.2Hz), 4.97(2Hx0.5,s8),
5.20(1Hx0.5,d,J=13.2Hz), 6.67(1H,d,J=5.8Hz), 7.36-7.46(3H,m),
30 7.81-7.91(1H,m), 8.39(1H,d,J=5.8Hz).
Example 24
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N >==0- 25 ONH3CO0-- FF F 0 0=~ CH3 140 WD 03/105845 PCT/ JP03/ 07546
2-[Cyclohexyl [[(R) -2-[[[3-nethyl -4-(2,2, 2-trifl uoroethoxy) - 2-

pyridyl ] matawsipssesfi nyl ] - 1H-benzi m dazol -1 - ylI'] carbonyl] mrwire}ozmsuhyl
acetate To a solution (10 nmL) of bis(trichloronethyl)carbonate 5 (0.593 Q)

in tetrahydroftixan-Nas dgbpmﬁse added pyridine (0.485 nL) under

i ce-cool i ng. i irring ypder ice-cooling for 30 mn.

2- (cycl ohex D hyl ~acerat e \nydrochl oride (1.33 g) obtained in
Ref erence Exanpl e 2% was ad . / riethylamne (0.84 nL) was dropw se

rred at roomtenperature for 2 hrs. Ethyl

added, and the i xt upe=00 wa
acetate (50 NA addedHt(p t heg ction mxture and the m xture was
Qr

washed with ( m.) ahd saturated prine (50 nL), dried over
anhydrous nmagnesi um sul fate and conc rat ed under reduced pressure. The
resi due was dissolveéd in tetrahydroffurdn 15 (20 nL) , and (R -2- [ |
[3-methyl-4- (2, 2 g 2-trifluoroethoxy) -2-

pyridyl Jmethyl]sulfinyl]-1H benzim dazole (1.61 g), triethylamne (1.21
nm) and 4-d|neth9 nopyridine (0.053 g) were added. The m xture was
stirred at 60C for 24 hrs. Ethyl acetate (50 nL) was added to the reaction
m xture, and the 20¢/m xture was washed with water (20 mL) and saturated
brine (50 nl), dried, over anhydrous sodi um sul fate, and concentrated

under reduced pressu H; The residue was purified by flash silica gel

col umm chromat ogr aphy (eluted with ethyl acetate:hexane=1:4, th t hyl
acet ate) t @ giGyelo XﬂiﬂﬂéR)Zg’ééﬁﬁﬁﬂﬁ§h¥%fﬁ2?%)zagzﬁgiiﬂQﬁﬁﬂﬁﬁﬁ§%y§— %phous

solid. pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]lethyl ethyl carbonate

5 To a solution (10 mL) of bis(trichloromethyl)carbonate
(0.238 g) in tetrahydrofuran was dropwise added pyridine (0.20
mL) under ice-cooling. After stirring under ice~cooling for 30
min., 2-(cyclohexylamino)ethyl ethyl carbonate hydrochloride
(0.605 g) obtained in Reference Example 26 was added.

10 Triethylamine (0.335 mL) was dropwise added, and the mixture
was stirred at room temperature for 2 hrs. Ethyl acetate (50
mL) was added to the reaction mixture, and the mixture was
washed with water (50 mL) and saturated brine (50 mlL), dried
over anhydrous magnesium sulfate and concentrated under

15 yreduced pressure. The residue was dissolved in tetrahydrofuran
(10 mL), and (R)—2—[[[3—methyl—4-(2,2,2—trifluoroethoxy)—2—
pyridyllmethyl]sulfinyl]-1H-benzimidazole (0.60 g),
triethylamine (0.45 mL) and 4—dimethylaminopyridine (0.02 g)
were added. The mixture was stirred at 60°C for 24 hrs. Ethyl

20 azcetate (50 mL) was added to the reaction mixture, and the
mixture was washed with water (20 mL) and saturated brine (50
mL), dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by flash

silica gel column chromatography (eluted with ethyl
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1H NVR(CDC13) : 1.00-2.42 (16H,m , 3.30-3.70(2H,n) , 3.80 4. 00 (1H M ,
4.27-4.42 (2H m , 4.40 (2H,q,J=8.2Hz) , 4.78(1HxQO 5,d, J=13. 2Hz),

4. 97( 2HxONVE ®3)105845. 20( 1HXO. 5, d, J=13. 2Hz), 6. 67( 1H, d, J=5. 8HK)T/IP03/07546
7.36-7.46(3H,m, 30 7.81-7.91 (1H,m , 8.39 (1Hd,J=5. 8Hz) . Exanple 24
141 WO 03/ 266845 PIiF%dRe3] 0¥ 546heN ethyl a@atate)>teo give HEeOtXtFe F F 0 O

0 CH3 2-[Cyclohexyl[[(R-2-[[[3-nethyl-4-(2,2,2-trifluogrqgethoxy)-2-
pyri dyl ] neCRVPPELET i(ﬂy%-éh%%réil?ﬁ ‘zﬁ\éﬁlﬂi@g ﬁ“]m%?&r%’&nﬂ’?l%m noj y)et hyl
ethyl carbopah@s i &@:SQ'.HEL902§§96HL&1) of 3bigLA réed@rOmet hyl ) car bonat e
(0.238 g) intetra ycfrofuran was dropw sé added pyridine (0.20 nL) under

i ce-cool i ng.. 78f(LBx0SEI, df ITAY3 uRigeY , i £3TEHNNG fOr, 30 mn.,

2- (cycl ohexyl am no) et hyl et hyl carbonate hydrochl ori de 0. 605 bt ai ned
in Ref er%née%ﬁéﬁtﬁbe%@ﬁ@@a@%’dz @Cﬁ%ﬁ%@vﬂ?ﬁ%)('0.73%§‘%t§4%§?16} S:O\r/]\n'ese

added, andgt‘lgﬁt_?i.g%gigdrgé\gs%sﬁ%L{ﬁdd,a&: rPptyenperature for 2 hrs. Ethyl

acetate (5 0 e reaction mxture, and the m xture was
washed w t gxeabee 250 nL) and saturated brine (50 nL), dried over

anhydr ous magnesi um sul fate and concentrated under 15 reduced pressure. The
resi due was di_ssol Vﬁd indetrahydrofuran (10 m.), and (R -2- [ |

[ 3- et hyl - 4- N 2-St/ri f Ilhjoroet hoxy) -2-

N/E - N

2-[[[(R)-2-[[[3-Methyl-4-(2,2,2-trifluorocethoxy)-2-
10 pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl] (phenyl) amino]ethyl acetate
To a solution (350 mL) of bis(trichloromethyl)carbonate
(13.4 g) in tetrahydrofuran was dropwise added pyridine (10.38
mlL) under ice—cooling. After stirring under ice-cooling for 30
15 min., 2-anilinoethyl acetate hydrochloride (25.9 g) obtained
in Reference Example 27 was added. Triethylamine (18.4 mL) was
dropwise added, and the mixture was stirred at room
temperature for 2 hrs. After concentration under reduced
pressure, ethyl acetate (500 mL) and water (500 mL) were added
20 +to the residue, and the mixture was stirred. The ethyl acetate
layer was separated and taken, washed with saturated brine
(500 mL), dried over anhydrous magnesium sulfate and
concentrated under reduced pressure to give 2-
[ (chlorocarbonyl) (phenyl)amino]ethyl acetate. This was
25 dissolved in tetrahydrofuran (300 mL), (R)-2-[[[3-methyl-4-
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pyridyl] et hyl]sul finyl]-1H benzi m dazole (0.60 g), triethylamne (0.45
m.) and 4-di net hyl am nopyridine (0.02 g) were added. The m xture was
stirred awool3Gossas 24 hrs. Ethyl 20 acetate (50 nmL) was aduadiPpeotshe
reaction m xture, and the mxture was washed with water (20 niL) and
saturated Wei, ﬁe265®ifﬂxu?rOdtheaybv%Tpmi%oﬂrbaﬁi@ddiwfé@M téH-and

concentrated under sure, reS| du rifieq by flash
silica gel %éazamgemi ?%3% i \[e’Fh“f‘ ‘Tﬁ?eet‘ﬁyﬁm%slf@l’l 105845

PCT/ JPO3/ Oﬁﬁ@th?ﬁ‘é{ﬁhgp??f@ﬂﬁél(f 3606 afdvd ReRIAt @hd engl M@x‘tﬁ%et' the
conmpound (O. pal e-yel | ow anorphous solid. 1H NVR(CDC13) :
1.02-2.27 @h6Hsmjirred. 40- 4080 f&OH,3nhrs4. 7BthykOadeithU=1@B®H2)L) was
4972ng 5 5.44(1HxQO, 5,d, J=13. 2Hz), 6.69(1H d, J=5.

7.32-7.5 (@ﬁd;“ﬁi t°7t§9 #GQEFiPPnTlXEU%%( B e gigigyre @?én%ﬁéh% SN N

~=0 N H3C
2-[[[(R- ZQF?F§ WéFH Wgﬁe?ZQgUg trlf??%wﬁkﬁquga/urated brine (800 mL),
pyri dyl ] metdnileds uhvkicnghhydibotenzodivazoilfayd | aoat hamden(plaeeryl hadieno] et hyI

acetate To a solution (350 nlL) of bis(trichloronethyl)carbonate, (13.4 J‘_g
in tetrahyd-”re@u@leﬁlnPM§SHF8pw HRFSAISY MR ﬁér6£66§8 YnP?Sﬁﬁd%+llca ge

ice-coolin After stlr i er
2-ani | i noett y ace Pe l{ﬁy gﬁ?o# %&%%%}9{ )gegl—gglal?é%é%%qgn@ﬁg erence
Exanpl e 127 vhas added d_fyﬁé‘ll/iﬁiﬁﬂ@r( b ikthes edhepwyaeecatiledtiand t he
m xture was stirred at room
compound (54.1 g) as a white solid.
!H-NMR (CDC13) : 2.00(3H,s), 2.25(3H,s), 4,15-4.48(6H,m) ,
4.83(1H,d,J=13.6Hz), 5.05(1H,d,J=13.6Hz), 6.67(1H,d,J=5.4Hz),
7.03-7.45(8H,m), 7.64-7.69(1H,m), 8.40(1H,d,J=5.4Hz).

15 Example 26

(IN\>—S /,0 —
N\/:0 \ 7/
Q”g T

2—[[[2-[[[3—Methyl-4-(2,2,2-trifluoroethoxy) —2-
pyridyllmethyl]lsulfinyl]-1H~-benzimidazol-1-
yl]carbonyl] (phenyl)aminolethyl acetate

20 To a solution (10 mL) of 2-
[ (chlorocarbonyl) (phenyl)amino]jethyl acetate (0.58 g) prepared
in the same manner as in Example 25 in tetrahydrofuran were
added 2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]}sulfinyl]-1H-benzimidazole (0.739 g),

25 triethylamine (0.558 mL) and 4-dimethylaminopyridine (0.024
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tenperature for 2 hrs. After concentration under reduced pressure, ethyl
acetate (500 nL) and water (500 nlL) were added 20 to the residue, and the
m xt ure wa® ®tiosgued. The et hyl acetate |ayer was separ at e Tard3/omhen,

washed with saturated brine (500 ni), drjed er, anhy us nmagnesium

sul fate an® r cohte ?é??ﬂt%é?asr é’dﬁdpraé'sg re ?%rgﬁ/ghlﬁs %t%y& _
[(chl 0r00a§999é(£% phemyy )w?%nélﬂ:ieo?tt}a:ylt Acelabe ofhh3xPase 25,4 sepbved in
tetrahydrofuran (300 nl), (R -2-[[[3-methyl-4- 143 WO 03/ 105845

PCT/ JP03/ OmbABuré 2ys Avdshdd woirde twedoey) - (BO0pyli) dghpmethykhsedlf bnyhé - 15D

benzi m dazol e (41,2 g), triethylamne (15.6 nlL) and 4-
di net hyl anthbpyRFH#EReO AL FFDHH LWt 08died SUdha tene 2RfixEORESP BRS¢ i rred at

600C fors 3 800 ) . r i m xture,
and the X %?Ié %@%@%ﬁ%%ﬁ%’e \?\nmtghr%%?e(a‘gggd%%oﬁa% vkﬁta Cf#lsag%hur at ed
brine (800silica gklesbDved AfuDtra30g Uslstebatvéthand concentrat ed
under reduced pressure. The residue was purified by basic silica gel

col utm chr agetene dppyaretlred Wiah Btdlyl aeesheélhexblerton aten 1: 1) .
Crystalliz

ation fromdi ethyl. et her V. h itlhe_ c as a
white soli S%hiﬁRWh?c%&ﬁsijy?lez.“d’g’tpﬁﬁsﬁe <f°?7%?5gesﬁ,ss?‘”?ﬂ%?%séifhé(%L, m
4. 83( 1H, d, BrhaqBtdc1;p - 02( a8t JL 3. HHZ (316, H7( U, 2b-I=%.84167), m) |,
7.03-7.45(8H m, 7.64-7.69(1H nm, 8.40(1H,d, J=5.4Hz). 15 Exanple 26 \ ,a
>--S N 10 ~2BD(MNNIHBELD-6Hz )\ ) D 5 B d 003~ 6843, 6.67(1H,d,J=5.8Hz),

oyT | ay1 | el nOPT LUFE KTTE 2 ik kForl 8- 20 (18,0, 9-5. 82)

Example 27

HC }»0 —
HE——0
H,C
tert-Butyl [2—-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2~
15° trifluoroethoxy)-2-pyridylimethyl]sulfinyl]-1H-benzimidazol-1-
v1llcarbonyllamino]-3-pyridyl]lmethyl carbonate
To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.30 g) in tetrahydrofuran was dropwise added pyridine (0.24
mL) under ice—cooling. After stirring under ice-cooling for 30
20 min., tert-butyl [2-(methylamino)-3-pyridyl]lmethyl carbonate
(0.71 g) obtained in Reference Example 28 was added, and the
mixture was stirred at room temperature for 2 hrs. The
precipitated solid was filtered off and the filtrate was
concentrated under reduced pressure. The residue was dissolved

25 in tetrahydrofuran (20 mL), (R)-2-[[[3-methyl-4-(2,2,2~
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yl'] carbonyl ] (phenyl)am no]ethyl acetate 20 To a solution (10 nL) of 2 [
(chl orocarbonyl) (phenyl) am no] ethyl acetate (0.58 g) prepared in the
same nmann#o @s10583s Exanpl e 25 in tetrahydrofuran were addeT/JP03/07546
2-[[[3-nethyl-4-(2,2,2-trifluoroethoxy)-2-

pyridyl ] rrethyf]_sutéenlybﬂ:ynﬂﬂeynzldnldlam&ﬁfal(]@lﬂﬁng)l] -28-benainifand he

(0.558 nL) and 4- d| rret 024 3105845

PCT/ JP03/ 018482 § Relan %rgd\/\é%(r&) %P’&Fmigoﬁ?’?dﬁ*ﬁyl
acetate (3 d h =N £ Bk eFast
washed w tgov\”g%ém@ss QQQ a%ﬁ%&sg?ra(?g?{eédq%%ﬂrﬁfgé(]g%s %L&;irrgsl gd over

anhydr ous aedi LWETSELH f(eﬁae mIandva:sora@elmdr abedheumdectuedmedt\pr@s@m etheThe

resi due was purified by flash _silica gel columm chronato (el.uted
with acttBAETHERafRS183trapRpd Stwjce c'fwt £1§‘1}Yz]aﬁct?dtaftreorﬁ Bﬂq%w “‘L%*? her

(3t ts)he,tlttbglcgig?eg?g $ordt oy ‘)218'?%?5% o %Q‘!ﬂéldr;,(altﬁ d, J=13. Hz)ll%}“) 90

5. 05(1H, d, 4x13d6ber énﬁy(iﬂ;bhsl sle&mf&lﬁzéu1fa7ce0,3-a11d45(o&1¢am)1;rateﬁ4uﬁd@9(1H r‘r)
8.40(1H, d. J=5. 8Hz). Exanple 27 NO \--S N N >=o- ~

- F
H3C ~- o H3Geduced PRBEsSSBEE- BURRA l{e@l%ﬂvﬁw pprifipst bg fﬂ.a?h %l%%ﬂeh
2
'Eri f1 uor oetcﬁgk‘?}l- ShEOPREOPT ARy (THLTEE i T2 AS TS RFersT =1:2), and

yl'] car bonyls,awhae] n3- BYELEYE] MeEAYde LatdDi@i &chromatography (eluted with
ethyl acetate) to give the title compound (0.38 g) as a pale-
yellow amorphous solid.
'H-NMR (CDC1s): 1.46(9H,s), 2.25(3H,s), 3.54(3H,s),
4.37(2H,q,J=8.0Hz), 4.95(2H,s), 5.15(1H,d,J=14.0Hz),
15 5,27(1H,d,J=14.0Hz), 6.63(1H,d,J=5.4Hz), 7.26-7.45(3H,m),
7.69-7.87(3H,m), 8.33(1lH,d,J=5.4Hz), 8.44-8.46(1H,m).

Example 28

2—[Methyl[[(R)—2—[[[3—methyl—4—(2,2,2—trifluoroethoxy)~2—
20 pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]lbenzyl acetate
To a solution (30 mL) of bis(trichloromethyl)carbonate
(1.46 g) in tetrahydrofuran was dropwise added pyridine (1.16
mL) under ice-cooling. After stirring under ice-cooling for 30
25 min., 2-(methylamino)benzyl acetate (2.57 g) obtained in

Reference Example 29 was added. The mixture was stirred at
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To a solution (20 mL) of bis(trichloronethyl)carbonate (0.30 g) in

t et rahydr of uran was dropw se added pyridine (0.24 nl) under ice-cooling.
After stiwaaosgossader ice-cooling for 30 20 min., tert-but WCT/JP03/07546

[ 2- (met hyl ami no) - 3-pyri dyl ] met hyl carbonate (0.71 g) obtained in Reference
Exanpl e 28rvas aedeeratinde t fue Jriktsur eThaspsecipitabed roomd ergeerat ure for
2 hrs. The _Ereci pitated solid s filtered off and gchs filtrate was
concent r at 4L EREEY PEHRRY Hhedsurera thdate SORGE LS LGP s UBPFE T 98U F R

}Decitr; ?E%g; ggg%gguj(:go Mo rdsRuueZiuak biggbﬁéayhﬁ‘lteégal@y@fo%ﬁ/\qLﬁﬁ/ 105845

trifl uoroenhpxy)RE-pYI( [ Oy+hertiyiyt]-s fA RHdrifdoeneithiodgzoke (0. 92 ),
triethylamne (0.70 nL) and 4-di net hyl am nopyridine (0.031 g) were added,

and t he i Rygieyhéme sy} salBinwooc Fderginddazgdee {440 M) was added to
th ti . mMLX1 .and,t h i . i: i h
e reactl 89%{%:%1/%@1%&[ Igé“% SN ;ger&q %—V&%e%gﬁ%ﬁﬁglgp\%%agn@‘ ih. b c},fLri e

acetate (5 e acet'a ayer was “was th saturated

(50 nl), deredagyed, aghydtossnsoditenil fedieregnd tceoeentfsat el hrxer
reduced pressure. The residue was purified by flash silica gel colum
chr onat ogr Hpher( L0 e®L i vas arddeshethastnaeBionaid 2t0 rPur BRGr tB§ basi ¢

silica gel._colum chronatogr y_{eluted w.t t hyl. nac te) i t he
title conpBuf ufﬁ.‘ﬁ%sg?xglég%@%%%l-ﬁ%/eﬁﬁ%ﬁ aaln%rtﬁa%()eus(lggl ?%s—ll ﬁﬁl&%&%@l& :
1.46 (9H Shcetdtd514vEkShas wased 3H satithatled Hiigel38000NE) ,, d4i88
(2H,s) , 5.15 (1H,d,J=14.OHz) , 15 5.27 (1H,d,J=14.OHz) , 6.63
(1H, d, J=5. 4¥e)y anfydsolsASodBkh yulfate 6B gNrBENHrated3gndprdredscadyy)
8.44-8.46( %?’eg)siirel.zxaT el erezs%d_deroas \pl>1-r§-f':i.elaj- by %iggﬁ 's_ligﬂcg c_:'y:ef c~o_lcl),1m|_rl13C
chromatography (eluted with acetone:hexane=1:4, then 1:2).
Crystallization from ethyl acetate-diethyl ether-hexane gave
15 the title compound (2.76 g) as a white solid.
'H-NMR (CDC13) : 2.10(3H,s), 2.00-2.30(3H,br), 3.20-3.50(3H,br),
4,38 (2H,q,J=7.6Hz), 4.70-5.20(2H,m), 5.20-5.50(2H,m),
6.65(1H,d,J=5.4Hz), 7.10-7.82(8H,m), 8.38(1H,d,J=5.4Hz).

Example 29

N HE O
20 0_/— 2 —XF

2—-[[2-(Acetyloxy)ethyl]l [[ (R)-2—-[[[3-methyl-4-(2,2,62-
trifluoroethoxy)-2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]amino]ethyl acetate

To a solution (30 mL) of bis(trichloromethyl)carbonate

25 (0.50 g) in tetrahydrofuran was dropwise added a solution (1
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2- [Methyl [ [ (R -2- [ [ [3-nmethyl-4- (2, 2, 2-trifluoroethoxy) -2- 20
pyridyl]nmethyl]sul finyl]-1H benzim dazol-1 yl] carbonyl] am no] benzyl

acet ate Twoeossiobsasi on (30 nL) of bis(trichl oronethyl)carbaarmres/ft46i6 g) in
tetrahydrof uran was dropw se added pyridine (1.16 nlL) under' ice-cooling.
After stirmlng ahderciidiaecddl.id@gmior 180t2srahndyoRaxame turydemi )-benzyl
acetate (2.57 g) obtained in, Reference Exanple 29 was added., The m xture
was stirredftine MOCB3/ igBQJﬂﬁn‘F’Cﬁ? %ﬁ?ﬁ%l%rﬁqreﬂ%e%wezfér(%

hrs. The pr.eci .tcﬁ%%dc i iht f {hdLr
concent r at eﬁgéu%ler r edhé}ge)g%l\pix%gg&?é. S‘%ﬁga?ésl?gﬂgo%ggoﬁ%%ésoﬁg

t et r ahydr ofalrani fetD imiRefernce? Exprplp330ethyl added 2 A Zolution (1 mlL)
2-trifl ugr oet hoxy) -2 5 pyridyl !qmet hyl }sulfin I%%ll-l- benzi m dazol e (4.41
g.), trietHylEmsdydamdgion (0. {Rdme) diRetayFaRY REPYRTYR fE2 g Fluopwhse wer e

dded, d ' .Sl t 8 : 0
dded (o e TS o TP e P g PO R E nee oETORTEa N ety

acetate (1Qf-g1l) ThEhprethplitifedcedbi® way efi Was-awp T anid khsatfynatade
brine (100 nL), dried over anhydrous sodium sulfate, and concentrated
under reducd&f PprEshiiratethendesi ggdugad purssned- b TivdsRositeitea (8| mL)

Gystal 1| 2ot ot I SERiabE EEEn g CotRer Renare AV FETHRF S 11 o

Crystallizavflon romet hyl™ aceta € ‘gave

conmpoundo( 6 £hd ahed Aot t80khE. conbeMVREEEELS)dér 2rdd{ S Pressure.
2.00-2.30(3H br) , 3.20-3.50 (3H br) 4.38 (2H,q, J=7. 6Hz) . 4.70-5. 20

(2H, m , 5.0 xE0ideHwys diseodsedHid, Jesrakpdrofunan 7(B2 (8H, m (R) —2-

8.38(1H d, J7p. Ahp ) 1252 & 99, N, &y 1 3roaBhdhy 5700 HBC 0
pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.48 qg),
triethylamine (1.12 mL) and 4-dimethylaminopyridine (catalytic

15 amount) were added, and the mixture was stirred at 60°C
overnight. After concentration under reduced pressure, water
(50 mL) was added to the residue. The mixture was extracted
with ethyl acetate (50 mL). The ethyl acetate layer was washed
with saturated brine (50 mL) and dried over anhydrous

20 magnesium sulfate. After concentration under reduced pressure,
the residue was purified by silica gel column chromatography
(eluted with ethyl acetate:hexane=1:1, then ethyl acetate),
and further by basic silica gel column chromatography (eluted
with ethyl acetate:hexane=1l:1, then ethyl acetate). The

25 regulting product was dissolved in ethyl acetate (20 mL),
activated carbon was added and the mixture was stirred
overnight. The activated carbon was filtered off and the
filtrate was concentrated under reduced pressure to give the
title compound (1.60 g) as a yellow amorphous solid.

30 'H-NMR(CDCls): 2.06(3H,s), 2.08(3H,s), 2.24(3H,s), 3.40-
4.45(8H,m), 4.39(2H,q,J=7.9Hz), 4.88(1H,d,J=13.2Hz),
5.05(1H,d,J=13.2Hz), 6.66(1H,d,J=5.6Hz), 7.38-7.50(3H,m),
7.87(1H,d,J=6.9Hz), 8.36(1H,d,J=5.6Hz).
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200 F H3CG--~\ FF 000 CH3 2- [ [2- (Acetyloxy) ethyl] [ [ (R -2- [ [
[3-nethyl-4- (2, 2, 2-

trifl uor oetochsxyjs4- pyridyl]nethyl]sulfinyI]-lH—benzinidazaKHMHmyﬂk46

car bonyl ] anlnol e#? acetate To a solution (30 nL) of

bi s(trichl B¥3MRtRyPYcarbonate 25 (0.50 g) in tetrahydrofuran was dropw se
added a solution (1 147 WO 03/105845 PCT/JP03/07546 mi) of pyridine (0.40
m.) in tetrahys jur an &hder ice- cooling. After stirring under ice-cooling
for 10 min. (Zigaag ylo

g) obtaineg ferenee
triethylam ne” (0, 70, nL) n
m xture was stirred =atdroom
was filtered off d t he ﬁi

hyl ) am no] et hyl acetate hydrochloride (1.13
anpNe 30 was added. A solution (1 nL) 5 of
hydr of uran was dropwi se added, and the
erature for 2 hrs. The precipitated solid

trat s concentrated under reduced pressure.

Et hyl acetate ( 0 was® added to residue, the precipitated solid was
filtered 10 off f|| rate ncentrated under reduced pressure.
The resi due was dISSO| tetraﬁydfofuran (30 m). (R -2-

[[[3-Methyl-4-(2,2, 2- tr or oet hoxy) - 2-
pyrldyl]nethyl]sulflnyl] lpybenzi m dazole (1.48 g), triethylamne (1.12
mL) and 4-di net hyl ani nopyri dine (catalytic 15 amount) were added, and the

m xture was stirred at 60C overnight. After concentratlon under. reduced
pressure, \d28n 165®(ﬁty2mé£[%dM%HhYb 4hE2 1 due T RREF AR bhCEYe ~Ras

W th sat ur RUEAIBLIE TR0 L) TR B Fhe BB STy o e eed am eul at e.
After comc%@&&%ghgqnyqdﬁéth§gugggt@f@ssure the residue was purified by
silica gel "col um chromat ogr aphy
To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mlL) of pyridine (0.40 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 1 hr., (8) -2~
10 pyrrolidinylmethyl acetate hydrochloride (0.90 g) obtained in
Reference Example 31 was added. A solution (1 mL) of
triethylamine (0.70 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred at room temperature for 2 hrs.
After concentration under reduced pressure, water (50 mL) was
15 sdded to the residue, and the mixture was extracted with ethyl
acetate (50 mL) and dried over anhydrous magnesium sulfate.
The layer was concentrated under reduced pressure, and the
residue was dissolved in tetrahydrofuran (20 mL). (R)-2-[[[3-
Methyl—4~(2,2,2—trifluoroethoxy)—2—pyridyl]methyl]sulfinyl]—
20 iH-benzimidazole (1.11 g), triethylamine (0.84 mL) and 4-
dimethylaminopyridine (0.037 g) were added, and the mixture
was stirred at 60°C for 1 day and at room temperature for 2
days. After concentration under reduced pressure, water (50
mL) was added to the residue and the mixture was extracted

25 with ethyl acetate (50 mL). The ethyl acetate layer was washed

with saturated brine (50 mL) and dried over anhydrous
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(eluted with ethyl acetate: hexane=1:1, then ethyl acetate), and further by
basic silica gel colum chronmatography (eluted wth ethyl

acet at e: hwoasawis4s, then ethyl acetate). The 25 resul ti ng ROTOEPOEO750@S

di ssolved in ethyl acetate (20 nL), activated carbon was added and the

m xt ure wasnagrigsiath sodefeght A Tee cutdardtedt icar howlewas efulcedr pdesbtirand

the filtrate was .concentrated _un reduced essure.to give the title
conmpound (aﬂfﬁ) S igue, Wag) Ipb’\ﬁlgr]rﬁg héﬂugagbﬁﬁﬂ%%a 1‘?‘?4\"\?@(%@@ : 2.06

(3H's) , 2.48 dﬁgﬂdﬁkaph% aélﬁ%@ds%lthBeGQ%l4aé§t£€%iﬂ@xan4“§E& £hen
(2H, q, J=7. 9Hz) , 4.88 (TH, d, J=13 05(1F. d, J=13. 2Hz
6. 66( 1H, d, JtSyBHz)Ke tALe8- 2nB0FaMENE: bY. BT{1th dydE6cd@Hmn chromatography

8 36( 1H g J= g 6Hz(% 148 WO 03/ 105845 PCT/JP03/ 07546 Exanple 30 N,P \>-S
w3 th @thyl<pcepgte hexane 3:1, then ethyl acetate,

|[o;(/r2|821y|1] %gﬁﬁfsal[ﬁ%tﬁr?%}et&%&g g(ﬁ%t%‘ltcg]azo ﬁ?car ony(f] J2Ve fhe title

pyrrolidi nwdmmtdmd (@ceitae ke a panutyemléﬁOam&:)pMus solid.
bi s(trichlqroneth %carbonate (3% in tetrahydrofuran was dropw se
added b SolUNUR (ERETIL) Toft Gy dh el £0..48 - ABY 2P et?aB)dpirsl an under i ce

cooling. Af Lin d coolinpg,fo

pyrrolidi nyﬁI ﬁﬁ Fﬂ&det%a’té@ ﬁygbgﬁﬁl’gfl’dg %% % L}SI{%"H a‘i ned%3 hlwﬁléference
Exanpl elBlM@(&dﬂ@ﬂJ%ﬁ@lﬁlﬁbl on .68 (1h) dpb=18r5 i hyl @ng e A, -5k 7N
tetrahydrof uran was dropw se added, and the m xture was stirred at room
t enper at ur & 372 48r(FH, mAf t &r. 88¢AHeA 7aBi OAZUNd®r3§ el T S8kalr-e, wat er
(50 ) vag, ] 15 q_dd%q to the residue, and the m xture was extracted with
et hyl

.\ 7/
HE—N HC 0
—XF
0 FF
<0
CH

Ethyl [methyl([[(R)-2~[[[3-methyl-4-(2,2,2-triflucroethoxy)-2—

15 pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]acetate

To a solution (30 mL) of bis(trichloromethyl)carbonate
(0.50 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.40 mL) in tetrahydrofuran under ice-

20 cooling. After stirring under ice-~cooling for 30 min.,
sarcosine ethyl ester hydrochloride (0.77 g) was added. A
solution (1 mL) of triethylamine (0.70 mL) in tetrahydrofuran
was dropwise added and the mixture was stirred at room
temperature for 1 hr. The precipitated solid was filtered off

25 and the filtrate was concentrated under reduced pressure.

150



acetate (50 nlL) and dried over anhydrous magnesi um sul fate. The |ayer was
concentrated under reduced pressure, and the residue was dissolved in
t et r ahydrefounsanssy20 nL) . (R -2-[[][ 3- PCT/JP03/07546

Met hyl - 4- ( 2-trifluoroetho - 2- pyri dyl thyl Isul finyl]l 20

1H benzi m‘éﬁg%?e_t(%_ .I_“L]g) o)l te?“ii%%%%dg% e r(%r‘{glfem}:‘n§n5hi-ml}(ture was

di met hyl ami.pepy Lt diing: £0- O3 0)a B8 AERAMIANd The St UrfeBe Sidyred at
60C for 1 day and at roomtenperature for 2 days. After concentration

under redusad passsdreithwaterulssed Myingas58ddéd eodt Heipdspder and t he

m xture was extracted 25 with ethyl acetate (50 nL). The eth acetate
| ayer was ﬁﬁ%ﬁ%ﬁouﬁﬁ??Q%%ﬁ%ﬁ%ﬂ%ﬂ%ﬁ%ﬁﬁne @géeﬁt?oﬁﬁﬁgﬁ¥?E&PQnﬁﬁggﬁ1 149

VO 03/1058 geggﬂ:é?oﬁAQ?§e456ide@gf§sgidi@s%ilv%@fjgnb%fe?t%%hQBEB?ﬁ‘ﬁtﬁ‘ti(@ﬁ‘ under

reduced pressure, "the residue was purifie asic silica gel colum
chromat ography (&)uted Widt-Meahiy-4adet, at 2-hexahestodthoien-2-et hyl acetate)
and further by silica gel colum chromatography 5 (eluted wth_ethyl

acet at e: heR¥He31 imetiphl st kA npkletldl-denzifdrlagodtoreddtfy (1 ad 6t At e2pd 4,

then 2:3) 0.9l j . o] - w r us
Sl a1+ AR EER it Ao g S VALY %, Spghsd, BRLE YRLLEY BB PROLC
(IH M , 3mdetdr62wldHsPrred. a20-60o45ctdbniyht . 4. 68l docentt@t4089

(1H. d, J=13.5Hz) , 4.96 (1H d,J=13.5Hz) , 6.65 (1H, d, J=5. 9Hz) 7.36-7. 48
(3H. m) 20 7updet1keduged prepgure g wBqrIH Y, 18, ojap) addegy apthe sqenidge
\>--S N N_>=zo0

_ H3C.0. O F F 0 .CH3. Ef hyl
[ met hyl [ [ (BP92 PR SRR RS ¥aS (?f*zr,af-tter%f I SHPdcgFesate (50 mb). The

ethyl acetate layer was washed with saturated brine (50 mL)
and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
15 by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:1, then ethyl acetate) to give the title
compound (0.40 g) as a yellow amorphous solid.
'H-NMR (CDC13) : 1.33(3H,t,J=7.1Hz), 2.24(3H,s), 3.10(3H,bs),
3.70-4.30(2H,br), 4.28(2H,q,J=7.1Hz), 4.38(2H,q,J=7.8Hz),
20 4.82-5.10(2H,br), 6.63(1H,d,J=5.5Hz), 7.34-7.52(2H,m), 7.70—
7.90(2H,m), 8.32(1H,d,J=5.5Hz).
Example 32

0 N 0
HC™ /
T -

2—[[[5~Methoxy—-2-[[ (4—methoxy-3,5~-dimethyl-2-
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15 pyridyl]nmethyl]sul finyl]-1H benzi m dazol-1- yl]carbonyl]am no]acetate To
a solution (30 nL) of bis(trichloronethyl)carbonate (0.50 g) in

t et r ahydr wfou3anssaas dr opwi se added a solution (1 nl) of mauxbosers¢®. 40 ni)
in tetrahydrofuran under ice 20 cooling. After_ stirring under ice-cooling
for 30 m npyridultostheléesnifirgl brliREvditdade (377 g) was added. A

solution (1 f _triethyl amne. i ahydrofuran was dropw se
added and ?ﬂ%ﬁfﬁ?ﬂyihmg%{% ﬂ%gﬁég{g%%)bétﬂekrﬁt)aﬁiture for 1 hr. The
precipitated sol ipd wasofikienedioffinRomnsd 4 her ifdH taratre thyd ) cembenticat ed

under reduced pressure. 150 WD 03/105845 PCT/ JP03/ 07546, Wat er 5(50 ) was
added to th@®.Bd4i dlieinandtrabydrsiuran was EBarEdteddteh aetsr?@rlt 88t afe (50

m.). The_ethyl acetate.lay S she i i (20 nL) and
dri ed ovér dn dPXﬁ%gf’rﬁﬁnZéraﬁ?sﬂﬁa%%%%%%iﬁoﬁﬁaﬁjﬁdgﬁe&% er reduced
5 pressure,. 8§ eshdue tpasmilkeaok vess i srieteahydrootutar 683minl) .2 R) -2-
[ [ [ 3-Methyl-4-"(2 , 2, 2-trif |uoroethoxy) -2- )

pyri dyl | met (methsilafriing)) BLbil bbanri ah tazey &r amadel. @r PO sHg obtained

4-di met hyl am nopyri di ne_(catal yLi c_anpynt re _added d e_cm xture was
stirred at BOEFEEERCGhEXRPL-Er %CBPIEE?#(IQ%%I 0 f@q‘ﬁ% &r ?(gdﬂ%Zdogr essure,

water (50 ), ed t@ hhe resi dHereansh e Fixdne sasidd, acidedhei t h
et hyl acet arql)ele\(q%%l%&q. Th(e et hyl §;acet a?e Ia%'/er was washed with saturated
brine (50 mixtardwds ediaver anhgel oirsr Madyesiand i frgos tappepature

concentration under reduced pressure,, the residue was purifi %%dé§ by basic

silica gel fw lﬁﬂwﬂbim-onﬁ?%gF%%ﬁPi‘(%lrﬂ&’%td:‘W RSt IRAC & S e A8  Ane=1: 1,
oot Al B LS ROFPL08s (faguol s gt
(3H,bs) 3.7 4xi380 23R Rids A&t28(R2BAqwdR. &tky]l d4c8B{RH, (R =TLI8Hz Fhe20
R NC PN R ST ARSI/ SR N0 1 M LA
(2H M , 8.8hyllakir® Sigyer, was washe
15 dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained oil was dissolved in
tetrahydrofuran (5 mL), added to a solution (10 mL) of 5-—
methoxy—-2-[ [ (4-methoxy-3,5-dimethyl-2-
pyridyl)methyl]sulfinyl]—1H—benzoimidazole (1.0 g),
20 triethylamine (0.808 mL) and 4-dimethylaminopyridine (0.071 9)
in tetrahydrofuran, and the mixture was stirred at 40°C for 18
hrs. The reaction mixture was concentrated under reduced
pressure and water (30 mL) was added to the residue. The
mixture was extracted with ethyl acetate (50 mL). The ethyl
25 zcetate layer was washed with saturated brine (30 mlL), dried
over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane=1:1, then
ethyl acetate) to give a 1:1 mixture (1.50 g) of the title
30 compound and 2—[[ [6-methoxy~2-[ [ (4-methoxy-3,5-dimethyl-2-
pyridyl)methyl]sulfinyl]—1H—benzoimidazol—1—
yl]carbonyl] (methyl)amino]ethyl benzoate as a pale-yellow

amorphous solid.
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Exanple 32 H30/0 \>-S /ON NCH3 O H3C-NH3CO-CH3 0 0==~

2-[[[ 5- Met hoxy-2-[[ (4- net hoxy- 3, 5-di net hyl -2- 151 WO 03/ 105845

PCT/ JPO3/ oooes@osgayri dyl ) met hyl ] sul fi nyl]-1H benzoi m dazol -HGT/JP03/07546

yl ] carbonyl ] (et hyl ) am no] et hyl benzoate To a solution (10 nlL) of bis
(trichl or otietNiyR (Gratlhonale05¢D. 3446g)m] n 3 B¢-ahyaft b3l mals 8¥ropwi se added

a solution (5 5 n) o ridj 0..28 in i ahydrot,ur an r_i{ce
cool i ng, aﬁd‘lPHQHnli“Lt u%eg%gjsq]&é'é@ ’a’gs '@#@&%@%ﬁrﬂ.’ ZEPNZt Kqugﬁfrﬁ )

et hyl benzeate_hy l.oyide (0.750 g). obtained in Reference Exanple 5
was added.9,5\520?1]??g%ﬁ(lgy m.) of triethylanmine (0.485 n) in

t et rahydr okEstamplea33added, and the 10 m xture was stirred at OC for 1 hr.
and at roomtenperature for 30 min. The reaction m xture was concentrated
under reduc pregsure @nd water (30 nL) was added to the residue. The
m xt ure wasact\ﬁd_gllth et hyl acetate (50 nL). The ethyl acetate |ayer
was washed \ satdrat’ed brffme\(30 nl), 15 dried over anhydrous sodium
sul fate, an oncemt r at e der/ reduced pressure. The obtained oil was

di ssolved in tetralydpofur m.), added to a solution (10 nL) of 5-
rrethoxy-2-[[(4-§e_£ xy-S,a- i methyl - 2-

pyridyl)methyll]I ulfy nyl ] - 1% benz®i mdazol e (1.0 g), 20 triethylam ne (0.808
m.) and 4-di et hyl agi nopyridine (0.0%Xkt k) in tetrahydrofuran, and the
mxture sas stirred at 40C for 18 girg. The reaction mxture was

concentrat ed under educed pressure and water (30 nL) was added to the
resi due. The

3—[Methyl[[(R)—Z—[[[3—methyl—4~(2,2,2—trifluoroethoxy)—2—
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyllamino]propyl benzoate
To a solution (20 mL) of bis(trichloromethyl)carbonate

10 (0.582 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.485 mIL) in tetrahydrofuran under ice—
cooling. After stirring under ice-cooling for 1 hr., 3-
(methylamino) propyl benzoate hydrochloride (1.38 g) obtained
in Reference Example 32 was added. A solution (1 mL) of

15 triethylamine (0.84 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred at room temperature for 2 hrs.
After concentration under reduced pressure, water (40 mL) was
added to the residue, and the mixture was extracted with ethyl
acetate (80 mL). The ethyl acetate layer was washed with

20 gaturated brine (25 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-

2—-[[[3-Methyl-4—-(2,2,2~-trifluorocethoxy)—2-
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m xture was extracted with ethyl acetate (50 nL). The ethyl 25 acetate

| ayer was washed wth saturated brine (30 nL), dried over anhydrous sodi um
sul f at e, wah3gossaent r at ed under reduced pressure. The resurosers4urified
by silica gel columm chromatography (eluted with ethyl acetate: hexane=l:1

then ethybyaddvaisthplgsubfngl I-Hixkenzigidasply Gf 6Bhetitl e 30

om0 UL R L loane 0 0%

yl]car bonyklg&gehmﬂeaamaﬂa] £40Vihi RERZOA} £5 Ast e arty GoeowEodmr phous sol i d.
152 WO 03/ 105845 PCT/JP03/ 07546 |' H NVR(CDC13) : 2.05-2.35 (6H m |,

3. 00- 3. 30 @FHelrr FopcanBDatidn @ﬁcﬁemreduaceﬁ@ L‘Srd:.S)SU(IZH-J nMaters. (8@ mL@oweazH, m
, 7.20-7,.70 (4H, 7. 95- 8. 25( 3H, | e 33 Jj-SN=\ - C
H3C 0 5 E pdd@do@osjc{l@erﬁwﬁ?% R) alzd")ff[i% S 4135, tfatcﬁeﬂ E(& ﬁeFHgk’%; - 2-

dyl | f I I
Denzont & Tk EaP U PO TE0 r of B S (i oo CAety ) Cor bonate: 30’ (0. 562

g) in tetrabydrafetaprias dBOmeBeaﬂdld@rlladswﬂewtla‘m}(drouﬂ_)na@hepy-lumdl ne
(0 485 rrL) in tetrahydrofuran under ice- cool ILI?%H ter stirring under
f&&t h

i ce- cool i ngufldate -hr2After PRI ERT IR OSIRA BrRYAFOENI bT'Fde (1.38
g) obtained '%Ref € ﬁﬁlgﬁg{ipbﬁyg Sg afigded. éal.ségl%ﬁrpgzh(r%n@%‘)ogg ia@

triethyl ami e uran was ropvvl se added and
m xt ur elvvaS(e&tuitrelaeeh@h EQAKt aapeaaéunexmé=2. By sthen 1:1) to give the

title compound (1.26 g) as a yellow amorphous solid.

'H-NMR (CDC1l3) : 2.21(3H,s), 2.20-2.30(2H,bm), 3.06(3H,bs), 3.60-

3.75(2H,bm), 4.36(2H,q,J=7.8Hz), 4.30-4.50(2H,bm), 4.80-

5.15(2H,bm), 6.62(1H,d,J=5.7Hz), 7.26-7.44(5H,m), 7.54(1H,m),
15 7.81(1H,m), 7.93-8.03(2H,bm), 8.35(1H,d,J=5.7Hz) .

Example 34

0
2—[Methyl[[2-[[[3-methyl-4-(2,2,2-trifluorcethoxy)-2—
pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-
20 yl]carbonyllamino]ethyl tetrahydropyran—-4-yl carbonate
To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.582 g) in tetrahydrofuran was dropwise added a solution (1

mL) of pyridine (0.485 mlL) in tetrahydrofuran under ice-
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After concentration under reduced pressure, water (40 nL) was added to the
resi due, and the m xture was extracted with ethyl acetate (80 nL). The
et hyl acewat®/lossser was washed with 20 saturated brine (2Zarjpozomss@ri ed

over anhydr | f at I d d d
pr essur e aaimpa%”?@a e L B r LR EEOT ARG Ot UF T (20 ). (R~

2-[[[3- Met R0 PCT/ JP03/ 07546
pyridyl ] ma'? flgi%ﬁ%rﬁé %Hﬂ-& E%l%?ém daz%l%ra(l?:% g)g,%/r%tg%iggtéhyl amne (1.23

m.) and 4- dymbbﬂﬁam«iepylim ng) (hidbihe) invRedcadaed, Exaupiheliti xeare was

stirred at 600C for 4 hrs. After concentrati on under uced essure
water (40 Af¥edas & sRidddan halle ﬂfdﬁéle%‘éi PRETR LP ugg tract ed

with ethyl . eg%gggggoﬁggamas Tag, Hd ageglcgéoﬁt Sl ele mw@éh@gswth

saturated br and drie drous magnesium sulfate. After
concentr at k@A ruadestr edodetdefpesstiies fde 3 resi.durfwas poncénechbiomasi c

silica gel colum chromatography 10 (el uted vmth et hyl acet at e: hexane=1: 2,
then 1:1) vodgrvsetneedtpreasebpmpdiriery 1(3%b éﬁ?saaﬁlgiepo\ﬁoaﬁﬁ?phous sol i d.

M T O Vi Sy e
6.62 (1H dmdF2. 7tHe ethyRGicdetdhd SHydr wab Rdshdl, With sdburatdd (diHimg
7.93-8.03 (2H bm , 8.35 (1Hd,J=5.7Hz) . Exanple 34 N/O 31)-SIN- N ~=0
H3C- N H@@ d2p mE)F drigd-~over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was dissolved
in tetrahydrofuran (20 mL). 2-[[[3-Methyl-4-(2,2,2-
trifluoroethoxy) —2-pyridylimethyllsulfinyl]-1H-benzimidazole
(1.63 g), triethylamine (1.23 mL) and 4—dimethylaminopyridine
15 (0.027 g) were added, and the mixture was stirred at 60°C for
17.5 hrs. After concentration under reduced pressure, water
(50 mL) was added to the residue, and the mixture was
extracted with ethyl acetate (120 mL). The ethyl acetate layer
was washed with saturated brine (30 mL) and dried over
20 anhydrous magnesium sulfate. After concentration under reduced
pressure, the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:2, then
1:1), then by silica gel column chromatography (eluted with
ethyl acetate:hexane=1:1, then 2:1). Crystallization from
25 diethyl ether gave the title compound (1.23 g) as a colorless
solid.
'H-NMR (CDC13): 1.64-1.81(2H,m), 1.92-2.03(2H,m), 2.23(3H,s),
3.10(3H,bs), 3.40-4.30(2H,br), 3.46-3.59(2H,m), 3.87-
3.99(2H,m), 4.39(2H,q,J=7.9Hz), 4.45(2H,m), 4.77-5.15(3H,m),
30 6.65(1H,d,J=5.4Hz), 7.35-7.50(3H,m), 7.85(1H,m),
8.36 (1H,d,J=5.4Hz) .

Example 35
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0 0 2-[Methyl[[2-[[[3-nmethyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]nmethyl]sul finyl]-1H benzi m dazol-1- 20 yl]carbonyl]am no] et hyl

t et rahydr eyisanssdsyl carbonate To a solution (20 nL) of  PCT/JP03/07546

bi s(trichloromethyl)carbonate (0.582 g) in tetrahydrofuran was dropw se
added a sol yriap-H 1 qp) of pyridine (0.485 nL) in tetrahydrofuran under
ice 154 @l BCT/ J 07546 cooling. After stirring under

i ce-cool i ngxko R m - (nethyl am no) ethyl tetrahydropyran-4-yl

car bonat e hydrochl?gLﬁE (IN43/g) obtained in Reference Exanple 17 was
added. A solution {1 L) thiethylamne (0.84 nL) in 5 tetrahydrofuran
was dropwi se dfgel, and hhe ni&tOxe was stirred at roomtenperature for 3
hrs. After concentpation under r €ed pressure, water (30 nL) was added
to the residue, gnd the m xturepwas extracted with ethyl acetate (80 nl).
The ethyl acetate layer was washed with saturated brine 10 (20 nlL), dried
over anhydrous magnesi um sul fate and concentrated under reduced pressure.
The residue wadTdissol ved in tetrahydrofuran (20 ni).
2-[[[3-Met hyl -4- (2,02, 2-
trifluoroethoxy)-2-pyridyl]nmethyl]sulfinyl]-1H benzi m dazole (1.63 g),
triethylamne (1.23ynl) and 4-di net hyl am nopyridine 15 (0.027 g) were
added, and the mxtute was stirred at 60C for 17.5 hrs. After

concent r at g@RytndermE €Ayt eth PI EESUEchyBt £F (2 (DR )i fes raddadxtp—Lhe

resi due, and ¥he m xture was extracted with ethyl acetate (120 nmL). The

et hyl acet ayeibgyémethmd] satheny W tHHdeenpiieragdide (30 nl) and dried over
concentrati on under reduced

orocsur e, B CPeeptut  sRLrRlr Fry B BPBRATE 'si i ca gel col um
chromat ogr aphy (elutedoWhibost Yd RCPt&E & NexanedlckonrheR 1) tatbonblien by
silica gel colum chromatography (eluted with ethyl acetate: hexane=1:1,
then 2:1). (Or.psSRab)i zat tehréhpdrofuran was dropwise added a solution (1
mL) of pyridine (0.485 mL) in tetrahydrofuran under ice—
cooling. After stirring under ice-cooling for 30 min., ethyl
2— (methylamino) ethyl carbonate hydrochloride (1.10 g) obtained

10 jin Reference Example 14 was added. A solution (1 mL) of
triethylamine (0.84 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred at room temperature for 3 hrs.
After concentration under reduced pressure, water (30 mL) was
added to the residue, and the mixture was extracted with ethyl

15 gcetate (80 mL). The ethyl acetate layer was washed with
saturated brine (30 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). 2-
[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-

20 pyridyllmethyl]sulfinyl]-1H-benzimidazole (1.63 g),
triethylamine (1.23 mL), 4-dimethylaminopyridine (0.054 g) was
added, and the mixture was stirred at 60°C for 14 hrs. After
concentration under reduced pressure, water (40 mL) was added

to the residue, and the mixture was extracted with ethyl

25 gcetate (100 mL). The ethyl acetate layer was washed with
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25 diethyl ether gave the title conpound (1.23 g) as a colorless solid.
1H NVR(CDC13) : 1.64-1.81 (2H,m , 1.92-2.03(2H, m , 2.23(3Hs) 3.10

(3H, bs) , W& 0801088430 (2H,br) , 3.46-3.59 (2H,n) , 3.87 3. 99’(1’[2]1?,037‘)75464 39
(2H, q, J=7.9Hz) , 4.45 (2H 1) , 4.77-5.15 (3H,m , 30 6.65 (1H d,J=5.4Hz) ,
7.35-7. 50 fBmmted bra%e UA0MNL) , 8ndefIied, ¥sT 42BY Y ESEHIIRINES EE WO

03/ 105845 PCT/ JP03/Q >- - CH3
ihyl 2- [BEHATE 2. ELSEnBonorasE (5 o 2T ol hie g th
pyridyl ] metdwi ciusé”mfa!snﬂdr:@"l'e@e%' Badazokih ic¥! e tasbDimh | clarbntodotdpty
carbonate 5 To a sol ution ) of bis (trichloronethyl) carbonate
(0.582 g) (eldtdd mmmmammpwgeeaadéd ahen| ht{bn gnd Hhen Y

pyridine (0,485 nlL)_ in tetrahydrofur nd fter stirrin
under |§e Fhb} 5 PFlorcIFH 1 Rrogefhye raQH@’rTz?WTQ'Sﬂ‘l Q]? Jg\ar bonat e °
hydr ochl or%(glgn‘t e ]1'95>93) LQht.ai necqile}p ol. QéR%ge @{}getﬁéaﬁp{—_ge 1éomp@m@@|dejd 27A

sol ution ( trlethylanlne (0 in tetrahydrofuran was dropw se
added, ang) the amyet]u}rcﬁv vemso rgthioursecsodtidr.oom t enperature for 3 hrs. After

concentratjon under reduced ressure wat er S 0, the

resi due, amdNMRCRCEeUT el wdrd (3 t‘?aI:Tedl%)t'h zeieﬁ/(lry_%és\gcét gggggfsé The

ethyl acetatg,| Urated Brikpe-£3Q, Hiy . qmg) ¢ dr| ed over

anhydr ous %ag%ezgl ur’r%[mis?%/y: 'wg}{l%/g??ms zoncent (r?at eg under reduced

pressur®, 4a®4i—$h:64(21§}rﬁi)u,eem(deB,Si),IJ\#éd6H|z)t,et7raﬁyaréﬁwBHnm(20 m). 2-
7.83(1H,d,J=7.2Hz), 8.34(1H,d,J=5.6Hz).

Example 36

Ethyl 2—[methyl[[(S)—2—[[[3—methyl—4—(2,2,2—trifluoroethoxy)—

15 2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl carbonate

To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.582 g) in tetrahydrofuran was dropwise added a solution (1
mlL) of pyridine (0.485 mL) in tetrahydrofuran under ice—

20 cooling. After stirring under ice-cooling for 1 hr., ethyl 2-
(methylamino) ethyl carbonate hydrochloride (1.10 g) obtained
in Reference Example 14 was added. A solution (1 mL) of
triethylamine (0.84 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred at room temperature for 2 hrs.

25 pfter concentration under reduced pressure, water (30 mL) was
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[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2 20
pyridyl]nmethyl]sul finyl]-1H benzim dazole (1.63 g), triethylamne (1.23
m.), 4-di wetdsyossas nopyri dine (0.054 g) was added, and thednPbsioms4mas
stirred at 60C for 14 hrs. After concentration under reduced pressure,

water (40 ndydeRstadeledl reoidure Add die TdXIVERevAD X CEEEaRRS ed Face i t h

ethyl 25 ac 1 The e a | ayer_ was vast ed mnth 156 WO
03/ 105845 %é?%%ﬁé/%&%}@” sa?&?a%ggy%rgﬁaé?gﬁ %% Stand diie d Wﬁi anhydr ous

magnesi um satifiad €ed Abt Ble CET @R atan@n dundar oﬁrééugﬁﬁyaieﬁg Urﬁ@gnés_hﬂ:lm
resi due was purified by basic silica gel colum chromat ography (el uted

with ethyl sebfate: h&egndalveZ, wekeponcehtrahed t fietehyr Slgidd me@@lum?ol urm

h t luted, wth eth tate:h
The it combotiin TSR gyt e rdirbl Brd P oIS LB PR 1 (E R oG

1.32 (3H t, 3= F[@?ﬂ&ethﬁﬁlEL(i”ifﬁ trﬁ%ﬂ%%r@%%h@&%)rz 3.50-4.76 (4H, br) :
4.21 (2H q,d=7. 1Hz) (2H, q, J 84-5. 14(2H, M),
6. 64(1H, d, inﬁiﬂﬂg1m@tﬁﬁiDSuMﬂinﬁhﬁ—lH?b@B@lH;dacheZK&)15 g, 00
8.34(1H, d, J=5, 6Hz 6 >-- F F
0 0(43 Et h l%tfr%leﬁwﬁ "Fdsﬁg“ﬁ)[ @%t‘lﬁ%m&tﬁ%ﬁlQm%n?wr%%%emo%é )3
2-pyridyl ] npdhyldeedd | nywld -dd& BenaPA82Ql hirred at 60°C for 12 nhrs.

10 After concentration under reduced pressure, water (30 mL) was

added to the residue, and the mixture was extracted with ethyl
acetate (100 mL). The ethyl acetate layer was washed with
saturated brine (30 mL), and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the

15 residue was purified by basic silica gel column chromatography

(eluted with ethyl acetate:hexane=1:2, then 1:1). .

Crystallization from diethyl ether gave the title compound

(0.40 g) as a colorless solid.

'H-NMR (CDC1s) : 1.32(3H,t,J=7.2Hz), 2.23(3H,s), 3.10(3H,bs),

20 3.50-4.56(4H,br), 4.22(2H,q,J=7.2Hz), 4.38(2H,q,J=7.9Hz),
4.84-5.14(2H,m), 6.65(1H,d,J=5.6Hz), 7.34~7.50(3H,m),
7.85(1H,m), 8.36(1H,d,J=5.6Hz).

Example 37
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yl] carbonyl] am no] ethyl carbonate To a solution (20 nmL) of

bi s(trichl oronethyl)carbonate (0.582 g) in tetrahydrofuran was dropw se
added a swiouisiloss4fl nl) of pyridine (0.485 nl) in tetrahydrmofPos/ers4einder
ice 20 coollng After stirring under ice-cooling for 1 hr., ethyl 2-

(et hyl ani nbya %%h%T[Eb?TWﬁERQ?Xn%ﬂﬂﬁiﬁF@ﬁﬁ@@xyI3lé gjmebbxingdd in Reference

Exanpl e 14 f 0 84 nL) in
tetrahydrof%?gnéaas drlﬁ%lS %%g%% e gkkggdﬁé%&# % igXaggl |rred at room
tenperatureyipéa£b$m§l]éﬁbﬁﬁjxyamﬂﬁ@q%&h@atb@ﬂbbﬂd@é reduced pressure, water

(30 mL) was 157 WD 03/105845 PCT/JP03/07546 added to the residue, and the
m xture was extrat? e s®iHkarhy(20 a@étQfebésdtwtyhl¢hemethyl)G&%h@ﬂ@b&ayer

h t ted b dd d anh ous
mmaneer i 01 7% & THE TR i EeaEc ke A Bttt o dutced b geith ofL 5
and the re&hﬂﬂebﬂwéyﬁhdiﬁé\“ﬂj485 h@hr@BYQEQEHh§arégQth)un&éQ ice—
2-[[[3-Methyl -4-(2,2,2-trifl uoroethoxy)-2-

pyrldyl]net%9¢}8®gf|@ﬁﬁﬁrlﬁibéﬁzng1dad©¢el¢arQQb¥Qng fqrea&wmﬂn1net@9187

m.) and 4-dineth ri 0 035 he nlxture was
stirred at %ggp?%hag%mHﬁé gﬁ? PORGH HV&E Oﬁﬁ %r H@ Baad,
water (30 My NeSeraidediOndne mesidugaqaRd thesdH it 48 N@%L%X%rfaﬁ ed wth
ethyl acetate (100 nL). The ethyl acetate |ayer was washed wth saturated
brine (30 nmyiecdmdlamimed o4 anihydnoustmabpdsbfinrasuvhat @roffies added,
concentration, under reducedégbessure the 15 residue was purified by basi ¢

silica gel TS ume M EHEDGF ﬁ}lrFéﬁuP§drﬂPth@Wﬂ9Fa5E€?a¥%rH%%%Hﬁgﬂ 2,

e i), ALt daatian 4T O leot i ehBLegaYE: LIGLLLE | pOpmOut
(3H,s) , 3.dddSH, Ttrs)thé('):@sfnﬁlefl; 26.d( 4Hebm) xtufe2da b 2&krdele@Hrd)th A

(2H g, J=7.9Hz) 4.84-5.14(2H, m, 6.65(1H d, J=5.6Hz), 7.34-7.50(3H m,
85 (1F{n)ace%@@% t%94qpb 5Tgptythyl acetate layer was washed with

15 saturated brine (30 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). 5-
Methoxy-2—[[ (4—methoxy-3,5-dimethyl-2—-
pyridyl)methyl]sulfinyl]-1H-imidazo[4,5-b]lpyridine (1.44 g)

20 synthesized by the method described in JP-A-63-146882,
triethylamine (1.16 mL) and 4-dimethylaminopyridine (0.049 g)
were added, and the mixture was stirred at 60°C for 6 hrs.
After concentration under reduced pressure, water (30 mL) was
added to the residue, and the mixture was extracted with ethyl

25 acetate (100 mL). The ethyl acetate layer was washed with
saturated brine (30 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was purified by basic silica gel column chromatography
(eluted with ethyl acetate:hexane=1:2, then 1:1).

30 Crystallization from diethyl ether gave the title compound
(0.721 g) as a colorless solid.

'H-NMR (CDC13) : 1.25-1.34(3H,m), 2.23(6H,s), 3.15,3.32 (total
3H,s), 3.72(3H,s), 3.90-4.53(9H,m), 4.86(1H,d,J=13.4Hz),
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Exanple 37 / NO "}- HBC.O NNS NCH3 >=OH3GNHICOCH3 0 00 CH3
158 WO 03/ 105845 PCT/ JP03/ 07546 Et hyl

2- [ [ [ 5- mewooosyro24F [ ( 4- nethoxy-S,S-dinethyI PCT/JP03/07546

pyri dyl) nmet hy I]sulflnyl]-3H-|mdazo&t r|d|n g

car bonyl ] (ﬁEi’wlf)la@}%}%tW) c & bléh Pbdl"eT-aS Izt 8n9\é2 Hpfl)y Jg8 . 7Hz) ,

bi s(trichl ?Egiﬁ carbonate 5 (0.582 g) in tetrahydrofuran was dropw se
added a solu 3’ m) of pyridine (0.485 nL) in tetrahydrofuran under
ice- cooliRgambibesgstirring under ice-cooling for 30 mn., ethyl

2- (et hyl am no) et hyl carbonate hydrochloride (1.10 g) obtained in

Ref erence Exanpl e 14 was adde A solution (1 nL) of 10 triethylam ne (0.84
m.) in tetrahydroftara dro wi se added, and the mxture was stirred at
room tenperat ure Af t i oncentration under reduced pressure,
wat er (30 ﬁ£§\~ N i @pd the mxture was extracted with
ethyl acetate (80 ). g ate Payer was washed with 15
saturated brine (30 nL) i anhydrous magnesi um sul fate. The

| ayer was concentratB§TuNder retifced pbes@yre, and the residue was

di ssolved in tetrahydrofigan (20 nmL). 5-

Met hoxy- 2-[ [ (4- nmet hoxy- 3,/5- di net hyl -
pyridyl)methyl]sul finyl]-\LHi m dazo[ 4, 5-b] pyridine (1.44 g) 20 synthesi zed
by the method described i® JP-A-63-146882, triethylamne (1.16 nL) and
4-dinethylaninopyridi@Q:«?.049 g) were added, and the m xture was stirred
at 60C for 6 hrs. oH

3

5 2-[[[5-Methoxy-2-[[ (4—methoxy—-3,5-dimethyl-2-
pyridyl)methyl]sulfinyl]-3H-imidazo[4,5-blpyridin-3-
yl]lcarbonyl] (methyl) amino]ethyl acetate

To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.582 g) in tetrahydrofuran was dropwise added a solution (1

10 mL) of pyridine (0.485 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-
(methylamino)ethyl acetate hydrochloride (0.922 g) obtained in
Reference Example 2 was added. A solution (1 mL) of
triethylamine (0.84 mL) in tetrahydrofuran was dropwise added,

15 and the mixture was stirred at room temperature for 2 hrs.
After concentration under reduced pressure, water (30 mL) was
added to the residue, and the mixture was extracted with ethyl
acetate (80 mL). The ethyl acetate layer was washed with
saturated brine (30 mL) and dried over anhydrous magnesium

20 gulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (10 mL). 5-Methoxy-2-
[[ (4-methoxy-3,5-dimethyl—-2-pyridyl)methyllsulfinyl] —.lH—
imidazo[4,5-blpyridine (0.85 g) synthesized by the method
described in JP-A-63-146882, triethylamine (0.70 mL) and 4-

25 dimethylaminopyridine (0.025 g) were added, and the mixture
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After concentration under reduced pressure, water (30 nL) was added to the
residue, and the m xture was extracted with ethyl 25 acetate (100 nlL). The
et hyl acewat®/lossser was washed with saturated brine (30 rAQr/masiomné ed over
anhydr ous magnesi um sulfate. After concentration under reduced pressure,
the residueswesiptedfaedlrg Hasi & hirlsi caAfjedr coingem tolertdiont ogdaphy

(eluted with ethyl acetate: hexane= , .then 1: 3% \éstalli. ation from
di et hyl ethefu ePJE%%S"E]F?d é”%%o% mI(OW?‘fla(‘lﬁ%je R & FoFFE%éuEOI?

1H NVR( , (1,05 al s),
3.72 (3H s %ﬂ ‘31%6‘%251 r%QCted? %%h l f%e}%%t% ?301%35\/\0%%4105845
PCT/ JPO3/ O&5HH1 éc&ﬁzéﬂéﬂ Ih}ﬂeaﬂ.f‘bvdbl-ﬂ\)a,slfed? 9(13ﬂﬁ @aﬂ:ﬂ&aﬂéﬂ) prine (30 mL)
7.95(1H,d,J=8.7Hz), 8.22 (1H,s) . Exanple 38 / NO \}---s N- H3C' N N CH3

>=() H3é &p@B@xgg@}gvgw grhydrqyy magnesium sulfate. "After
2-[[[5-Met hox

pyrldyl)neFﬂ9¥T§ %%lny?]u% %ﬁhé%dnﬁggﬁﬁ%%ﬁ dﬁ%e3fe3ﬁﬁue was purified

car bonyl | (8pt Byklankno] €4 Fyél agshaire i cinB8giapdy ((2Qurdell efith ethyl
bi s(trichloronethyl)carbonate (0.582 g) in tetrahydrofuran was, dropw se

added a sohqet@he(lleXQGGﬁL)Z of EIgsr i i e (Gr¥85aﬂrﬂ}zﬁhl?’ét Fﬁ‘l’f?oﬁi%ﬁ’%ﬁﬁé]n under
ice coolin

After st nder ice-co f anm no)
et hyl acet g%’-@e_ﬁyaﬂﬂﬁh g%t# 9. 92 G b all%dq %Ré—if ec;&elr?géel%% F%hZ was
added. A S%%z@gx[ﬁélﬁh) 2064 brosibytan se, £, 84 74 JeH bt etrahydr of uran was
dropwi se added, and the mixture was stirred at roomtenperature for 2
hrs. 3.13,3.30(total 3H,s), 3.45-3.97(2H,m), 3.72(3H,s), 3.97(3H,s),

4.15-4.50(2H,m), 4.85(1H,d,J=13.1Hz), 4.96(1H,d,J=13.1Hz),
6.80(1lH,d,J=8.9Hz), 7.96(1H,d,J=8.9Hz), 8.22(1lH,s).

Example 39

15

2—[[[5-Methoxy-2—[[ (4—methoxy-3,5—-dimethyl-2-
pyridyl)methyllsulfinyl]-3H-imidazo[4,5-b]pyridin-3-
yl]lcarbonyl] (phenyl) amino]ethyl acetate
To a solution (10 mL) of bis(trichloromethyl)carbonate
200 (0.291 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.243 mL) in tetrahydréfuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-
anilinoethyl acetate hydrochloride (0.647 g) obtained in
Reference Example 27 was added. A solution (1 mL) of
25 triethylamine (0.419 mL) in tetrahydrofuran was dropwise

added, and the mixture was stirred at room temperature'for 3
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After concentration under reduced pressure, water (30 nL) was added to the
resi due, and the m xture was extracted with ethyl acetate (80 nL). The

et hyl acewat®/lossaer was washed with saturated brine (30 niPCTarpd3/arsied over
anhydr ous magnesium 20 sulfate. After concentration under reduced
pressure, hhe. riSictiecmmendiretdlovedndert ebdabhygdrofessmrd 1Ovattgr (20 mL)

5- Met hoxy- 2- 4- met hoxy- 3, 5-di net hyl - 2- pyri dyl ) met hyl ] sul fi nyl ] Fh

i mi dazo[ 4, Uaﬁ]ﬁéﬁﬁﬂlﬁ% ?@?Eﬁ?iﬁd%ﬁnﬁﬁé%'gﬁﬁnﬂﬁiFﬁ@ W@Fh@&traﬁgﬁglﬁéa

55-8523 §4§§§élaég gég ﬁghﬁ?xture ?ggdaé>%§F%05 45 PCT 9%8%56?%@6 was

stirred at s6@tkated Erhmé (25 tel) cond edit fett icaierU R droadunegnpeesaur e,
water (30 nmL) was added to the residue, and the m xture was extracted with
ethyl ackt avéfpge. mALtemheonaemiirazdenatiadesy spInasdRERBIIEF ¢ HERSt ur at ed

brine (30 and dri over nh m sylyf Aft
concentr at FS%ldHEewas (gg%e pr%lss%?%%f%lg&ge})?} ue V\(l/éls %EJ i'fi eﬁé%ho}ijaSI C
silica gel [Qqhuﬁatﬁbi’:&w@tQ%ﬂ%*w&(ﬁlmiﬁﬁkﬂujlhnﬁﬂhyl]s@Q&‘t‘Laye]heHane |

then 1:1). Crystallization fromdiethyl ether gave the title conpound
(0.173 9) amldazoﬂérﬁebkpxbiﬁune103 &ﬁ%mm«cimm@9881zgdoby2tbg reskaf 3H,s)

2. 24( 6H, 1 3. 45- 2H, 3H.5),, 3.97
(3H, g) ,S)&lefﬁrétggg( Ogaé% Pﬁ@%zo "1%’1?3?1?235 af‘%n&g(BHF%?J:E& Péﬁ?‘

6. 80( 1H:zd, éi&e%h@amingégﬁtﬁgne] 809&@6 g8 Hada, Branphe 39xMufe wzsS
H3C'* 0 aNN CH3 O-N ~0 H3C 0-CH3' 15 0 -0

stirred at 60°C for 10 hrs. After concentration under reduced
pressure, water (20 mL) was added to the residue, and the
mixture was extracted with ethyl acetate (50 mL). The ethyl
acetate layer was washed with saturated brine (15 mL) and

15 dried over anhydrous magnesium sulfate. After concentration
under reduced pressure, the residue was purified by basic
silica gel column chromatography (eluted with ethyl
acetate:hexane=1:1). Crystallization from diethyl ether gave
the title compound (0.311 g) as a colorless solid.

20 'H-NMR(CDCl3): 1.96(3H,s), 2.23(3H,s), 2.25(3H,s), 3.72(3H,s),
4.01(3H,s), 4.12-4.52(4H,m), 4.78-5.22(2H,m) ,
6.62(1H,d,J=8.7Hz), 7.02-7.18(3H,m), 7.32-7.48(2H,m),
7.73(1H,d,J=8.7Hz), 8.26(1lH,s).

Example 40

HE—N HE 0—>T
25 F

162



CH3  2-[[[5- Met hoxy-2-[[(4-nmet hoxy-3, 5-di et hyl - 2-
pyridyl)nmethyl]sul finyl]-3Himdazo[4, 5-b]pyridin-3- yl]

car bonyl | wehesnyssyani no] et hyl acetate To a sol ution (10 nl)pcafyro3/07546
bi s(trichloromethyl)carbonate 20 t et.,rghydro

(0.291 in furan s dropw
added a lsprlut[M@Afhyi[[&Er%ﬂb&/?ﬂa?%vlaha%%%‘ﬁr& &PF&W&P&V&?@H undg\rM >
ice- cooling.. [ i rri _d.€8- [ . far«30 mn., 2- il t hyl
acetate hy8§6&ﬁ¥%TWﬁgﬂ¥5g%nggﬁggLfgfﬁé |ghQ%gfg}énce Exanpl e gglwggoe Y
added. A sQhybh@BohFlMhhinb]BOty1isddwydasn ne (0.419 nl) in tetrahydrofuran
was dropw se added, and the m xture was stirred at roon1tenper%ture for 3
161 WO 03/ 105845TPCT/ §POBLETB4620 Hile), o s (dHcEHOaTEShYdnderPPRateed

pressure,. wat 0,.nmL dded t i i ]
extracteﬁ 'tﬁg %gh§P ﬁ%&%gﬁ%gf%guﬁ%§{&ﬁféﬁgﬁﬁﬁﬁgéég?g?%%F§§3?E§E§ &g:hed
with satugahedsbpipeqbrs mb)aandr driedeomeihaitymneus unegnedicem 5 sul fate.

After concentration under reduced pressure, the residue was dissolved in
t et r ahydr ofcecdnngl0 Afjer Ssivettoyy imder ice-cooling for 30 min., 4-

[[ (4- met hoxy- 3, 5-di net hyl - 2- pyri t hyl J.sul fi nyl J-- - ,

i m dazof 4, d%%#?&ﬁﬁ&%%?%é?xﬁ?gg%t Bed Cb”illof%e‘]lrfejoﬁgd REELPRR i n
JP- A-63- 14%%%rg§%§eh%inﬁfﬂbn§7(Qa@%d@é&. and «414@ idhmet hb.anbaopyri di ne
(0.020 g) was added, and the mixture was stirred at 60C for 10 hrs. After
concent £at itan etthg@mmiedud8d 84 pmbs sin etewatleydf @ e wass dxdibed seo adRed

residue, and the mxture was extracted with ethyl t at 5 . Th
ethyl acetidte W&yéﬁlxﬁﬁ§emﬁ§ﬁeﬂtﬁffﬁés?ﬁ ulf%?“édted‘%%ﬁ‘?%a %fie %_O)(r gngLr)TS dr ieed
over anhydigys.,RABESI UL 2bhakfachl LeluCONGOL Al ON vatkder S0edug tas
pressure, the Tesidue was puri |e§ by basic ™ silica gel colum

chr omat ogr aphed elout-ed wekhdethyhd abetmat etinex awees=| exthradreds velthi 2dhiydn

fromdiethyl ether gave the title conmpound (Q.311 as a,caqlorless solid.
20 1H NVR( GRet3jte (POogl)3H, Thy ethybpqefigteg)layey %3( &Vﬁ?hég Y”léﬁn (3H,

s) 4.01 1@3|'éa§1)ufat4é'dl%r%_n%2 (%6%@ and- dBida ngég"érmydrous magnesium

sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2—-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2—
pyridyl]lmethyllsulfinyl]-1H-benzimidazole (1.02 g),

20 triethylamine (0.77 mL) and 4-dimethylaminopyridine (catalytic
amount) were added, and the mixture was stirred at 60°C
overnight. After concentration under reduced pressure, water
(50 mL) was added to the residue and the mixture was extracted
with ethyl acetate (50 mL). The ethyl acetate layer was washed

25 with saturated brine (50 mL) and dried over anhydrous
magnesium sulfate. After concentration under reduced pressure,
the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:2, then
1:1) to give the title compound (0.93 g) as a yellow amorphous

30 solid.

'H-NMR (CDCls): 1.65-1.85(4H,m), 2.03(3H,s), 2.23(3H,s),
3.02(3H,bs), 3.45-3.63(2H,m), 4.03-4.13(2H,m),
4.37(2H,q,J=7.8Hz), 4.85-5.13(2H,m), 6.64(1H,d,J=5.6Hz), 7.36-
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6.62(1H,d, J=8. 7THz), 7.02-7.18(3H,n), 7.32-7.48(2H,m, 7.73(1H,d,J=8. 7THz),
8.26(1H,s). Exanple 40 NO \ ~>S . N N-=0 25 H30-NH3CO --VF FF 0

0=~ CH3 19 05008835 105845 PCT / JP03/ 07546 PCT/JP03/07546
4- [thhyl[[(R @{[ |-4-(2,2,2-tr uor oet hoxy) - 2-
pyri dyl | met’ h;ﬂl)G] S nyl7] Sfl-(l-lﬁeﬁzijn?dﬁa : I 8 %’jl%éﬁb{ﬁ*@ﬁ% ‘no] but yl

acetate TOF”?‘EJ gn (20 nL) of bis(trichloronethyl)carbonate 5 (0.59 g)
in tetrahydr ran vvas dropw se added a solution (1 nli) of pyridine (0.49
m) in tetra droN‘Iura under ice- cooling. After stirring under ice-cooling
for 30 mn.j gy no) butyl acetate hydrochloride (1.08 g) obtained
in Referen ;\27 as\added. A solution (1 nL) of 10 triethylam ne
(0.84 L) in an/was dropwi se added, and the m xture was
stirred at roomte or 3 hrs. After concentration under reduced
pressure, wat &0 nl)Hfwas Oadyged to the residue and the m xture was
extracted with ethyl acetate (58 #fL). The ethyl acetate |ayer was washed
with 15 saturated{(brine (50 nL)Fapd dried over anhydrous magnesi um

sul fate. The | ayer)was concentrated under reduced pressure, and the

resi due was di sso ved in tetrahydrofuran (20 nm.). (R -

2-[[[3-Methyl - 2,2-trif|uoroethoxy)-2-

pyri dyl ] met hyl ] | nyl]-1H benzi m dazole (1.02 g), 20 triethylanine (0.77
m.) and 4-di nmethy Slm nopyridine (catal ytic

GH

3

Ethyl 4—[methyl[[(R)-2-[[[3—-methyl-4-(2,2,2-trifluorocethoxy)-

5 2-pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yvllcarbonyl]amino]butyl carbonate

To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.59 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mlL) in tetrahydrofuran under ice-

10 cooling. After stirring under ice-cooling for 30 min., ethyl
4— (methylamino)butyl carbonate hydrochloride (1.27 g) obtained
in Reference Example 39 was added. A solution (1 mL) of
triethylamine (0.84 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred at room temperature for 3 hrs.

15 After concentration under reduced pressure, water (50 mL) was
added to the residue and the mixture was extracted with ethyl
acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,

20 and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2-[[[3—Methyl-4—(2,2,2—-trifluoroethoxy) -2
pyridyl]lmethyl]sulfinyl]-1H-benzimidazole (1.26 qg),
triethylamine (0.95 mlL) and 4-dimethylaminopyridine (catalytic

amount) were added, and the mixture was stirred at 60°C
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anount) were added, and the m xture was stirred at 60C overnight. After
concentration under reduced pressure, water (50 nL) was added to the
resi due aww @3hessatxt ure was extracted w th ethyl acetate R@WPOLY754dhe
ethyl acetate |ayer was washed 25 with saturated brine (50 nL) and dried
over anhydroousrnighgneshiitesutbatentdtian cowbehtaeattices m@@ﬁUﬂf@du@éiﬂer

pressure, the residue purifi asic siJica gel co

chr omat ogr aptty T¢al &?@daﬁ%ﬁ‘? §Ph§ aﬁﬁgég eh@?‘g JE‘h ’%ﬂdf%% WS ﬁXttr(?C&Ie\?e

the title 10. a | o us, i 1 g@g@g

1651 TN e N I i e K e T G e
Hm , 4.483%Hsb3ur2eard bride31502HLY, dnd. dB8Hz) ovdr Siam@zdﬂm(:ﬂH rr) : 6 64

H d,J=5.6Hz) , 7.36- 163 WD 03/105845 PCT/JP03/07546 7. 4%%

4( 1H, 4, Jeginagiym guddets-d, AE5BHEINCeTREHMIR #PdeT regucRd @rﬁeﬁéb&rﬁrmc

8

FF 0O t h
-[met hyl [ [t(}% g%%ﬁcﬁ? Xn%eatshﬁu-ri:f(lffizl,og-t r ﬁo?%)le% ox?/?% CSOlumn
- pyri dyl ] retdurldtagdapng | cliddsenstinhdazny il aybtane bivaydieni rd] bited
arbonate To a solution (20 nL) of bis(trichloronethyl)car bonate (0.59 9)
| n t et r ahydr:dflurten giers Widd cagauronndol(ht PBn9) 125 nd ) vof! WY rAATRRQS. 49

in tetrah%dd_'ofuran under ice 10 cooling. After stirring under

| ce cool i n 30 mn et hyl  4-(nmet hyl am no) butyl carbonate

hydr ochlzor i‘geniik.(2cd)) obf anesh, t,J=7.2Hz), 1.73-1.91(4H,m), 2.23(3H,s),
3.01(3H,bs), 3.50-3.62(2H,m), 4.15-4.22(4H,m),

(2
(
7.
0
4
2
c

4.38(2H,q,J=7.8Hz), 4.87-5.13(2H,m), 6.64(1H,d,J=5.4Hz), 7.35-
7.46(3H,m), 7.83(lH,d,J=7.8Hz), 8.35(1H,d,J=5.4Hz).
Example 42

N //0
Qo 4;3
N ~

0

HC—N H.C 0
—>TF

15 F F

Ethyl 3-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-

2—pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-

yl]lcarbonyl]amino]lpropyl carbonate

To a solution (20 mL) of bis(trichloromethyl)carbonate

20 (0.59 g) in tetrahydrofuran was dropwise added a solution (1

mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-

cooling. After stirring under ice-cooling for 30 min., ethyl

— (methylamino) propyl carbonate hydrochloride (1.18 g)

obtained in Reference Example 44 was added. A solution (1 mL)

25 of triethylamine (0.84 mL) in tetrahydrofuran was dropwise

added, and the mixture was stirred at room temperature for 3
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in Reference Exanple 39 was added. A solution (1 nlL) of triethylamne
(0.84 nmL) in tetrahydrofuran was dropw se added, and the m xture was
stirred awomans4enperature for 3 hrs. 15 After concentratli(nmmndxsnﬂeduced

ressure, water 0 nb) was, a dtother sidye and the m xture
gxtract ed R Fn é&i ‘%’6&% 3Bt e?hﬁegPﬁ? BESPHLESt AT Tna ed

Wi th  satupatedyQeyng, (80 Mds Al ddLd V%(lx%‘l!@éd%%seEE%QQ@%é&”%u%H'fate

The | ayer was concentrated under reduced pressure, 20 and the residue was
di ssol ved enhyet aabydref B@MI)20 The. efRYy1l acetate layer was washed with
2-[[[3-Methyl-4-(2,2 2-trifluoroethoxy

pyri dyl ] meﬁﬁ’y"ll]f% e Apipe 1 G aHy) rﬁrdjaz‘iﬂleed( PVEE FRbydEppst RFPRAFHET( 0. 95

i xture wet RErrFea B G0 Lol o 00 THSBI5 BCH JPbs) BUtie ey gt

Af t er concentir aheoReinges w£euletsqiness Ure tardiadrydroFa rak) (wasfnaplded(n)& t he
residue and the m xture was extracted wth ethyl acetate (50 nL). The

et hyl acet aré[lfﬁy@?tlwa% Yo bhed 2 i Wemaedhexrine (50 nl) and dried over
anhydr ous maga ﬁ%% %éf%lrg, £l %nchezrlgql%taz%rleuqqe% uced pressure,
C ro

the resi duBYnasy p r| 5| ica gel col'um t ography (el uted

wi th ethyl t@@@taygamﬁanwl 82 miheihd 4Dd i@ thMentihe plirt beneopayaty{1c 08
g) as aé%/ellow anmor phous solid. 10 'H NMR(CDC13) : 1.31 (3H,t,J=7.2Hz) ,

1.73-1 emblng) , were3addnl, sa)ncam_e (g e wa:s 5¢izregd (312H6ﬁ7€ 4 15 4,22

(0, ¢ RIS S LS I O R LIS ) (L35

>=0  H3C N(BgGn8) was aé@e&:fb éhe residue and the mixture was extracted
with ethyl acetate (50 mL). The ethyl acetate layer was washed
with saturated brine (50 mL) and dried over anhydrous

15 magnesium sulfate. After concentration under reduced pressure,
the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:2, then
1:1) to give the title compound (0.88 g) as a yellow amorphous
solid.

20 'H-NMR(CDCls): 1.29(3H,t,J=7.2Hz), 2.10-2.20(2H,m), 2.22(3H,s),
3.02(3H,bs), 3.55-3.77(2H,m), 4.14-4.30(4H,m),
4.37(2H,q,JdJ=7.8Hz), 4.83-5.13(2H,m), 6.64(1H,d,Jd=5.6Hz), 7.35-
7.46 (3H,m), 7.82(1H,d,J=8.1Hz), 8.35(1H,d,J=5.6Hz).

Example 43
N 9
S—s A=
N -
=t @
HE—N H,C 0
“ WTF
F F
0
=
H,
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>=0 0 H3G Ethyl 3-[methyl[[(R)-2-[[[3-nmethyl-4-(2,2,2-trifluoroethoxy)-
2-pyridyl]methyl]sul finyl]-1H benzi m dazol-1- yl] carbonyl]am no] propyl

car bonat ewbovzaossabution (20 nL) of bis(trichloromethyl)carreaneo®7s20 (0. 59
g) in tetrahydrofuran was dropw se added a solution (1 nlL) of pyridine
(0.49 nlL) Br[MethghydnBfukabl Iddertlixle-4-cGold ,rzgtrAfftJelror%rC%ipwg—éﬁder

ice-cooling for 30 mn., ethy| 3- t.hyl am. I b
QXFL??QLOEfﬂéléy;ige§¥Y1bﬁFé¥%E¥E]éiﬁ%ﬁ%hégﬁég) A Xé Zirwgga;gded. A
) i
X&gééfggngighéhﬁ§£%£g§§pqa&ék§¥g ) in tetrahydrofuran was

dr opw se n ure was stirred at roomtenperature for 3 165
WO 03/ 105845 PCTH13PQ350T646onhi40 m) erf duincEmntircitlicoemerider ) cedbeordte

pressure, water (50 nL dded to th i d i
T act ol Wiltho G hgh KeEFAREATSOUREY) . h e G e R E 3 APOPAER ashed
with  saturaled buingq(Rg Mh) o8N frled ouel, AwALoHS JiRasesium S sul fate.

The | ayer at’ed 'under uced pressure, and the residue was

di ssol ved igddtieheahyar e dr s {2thgrindeR)ice-cooling for 30 min., 3-
2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy) - 2- ) . .
%u dy:j ] Zeg‘mtpﬁ"l:a”m?" propvbengehpbadevdreahherife (1-2%Hyoktaiecfo 83
L) an -di net anino i di,pe_(ca iCcal d, dth
Tkt are S SEFAPSE EIORHCS B0cPRr ghiidly ¢ & SSanaant A0 bE) GhSer reduced

pressureyp waliern(38hiMe) (18%safdedih oréhealipdisifierandrdhelriputisee anded,
extracted wth ethyl acetate (50 nL). The ethyl acetate |ayer was washed
Wit h sat ur atred tive méx(tB@enwpsantidreddabveeomn HALULE FfhesitFR sul f ate.

basi ¢ oi 11 G GO 2P O aTag ab RO (B PR T ehppTe (Y )Gl
;‘glelt g\t/veéngrp O;d;-:t% deneshghh t @ndi ¥Bethextihtd evsonmotingk (i 88 1) eahyd
acetate (100 mL). The ethyl acetate layer was washed with

15 gaturated brine (100 mlL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (40 mL). (R)y-2—-[[I[3~-
Methyl—4—(2,2,2—trifluoroethoxy)—2—pyridyl]methyl]sulfinyl]—
1H-benzimidazole (1.99 g), triethylamine (1.50 mL) and 4-

20 dimethylaminopyridine (catalytic amount) were added, and the
mixture was stirred at 60°C overnight. After concentration
under reduced pressure, water (100 mL) was added to the
residue, and the mixture was extracted with ethyl acetate (100
mL) . The ethyl acetate layer was washed with saturated brine

25 (100 mL) and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:2, then 1:1) to give the title compound (1.22
g) as a yellow amorphous solid.

30 lH-NMR(CDCls): 1.97(3H,s), 2.05-2.15(2H,m), 2.22(3H,s),
3.03(3H,bs), 3.42-3.72(2H,m), 4.10-4.22(2H,m),
4.37(2H,q,J=7.8Hz), 4.85~-5.13(2H,m), 6.64(1H,d,J=5.6Hz), 7.24~
7.44 (3H,m), 7.83(1H,d,J=7.5Hz), 8.35(1H,d,J=5.6Hz).
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solid. 20 1HNWR (CDC13) : 1.29 (3H, t,J=7 .2Hz) , 2.10-2.20 (2H, M , 2.22
(3H, s) , 3.02 (3H,bs) , 3.55-3.77 (2H, M , 4.14-4.30 (4H m ,

4. 37( 2H, gyd03/1854a¥5, 4.83-5. 13(2H, m, 6. 64(1H,d,J:5.6Ft), PCABP0T0766 (3H, m

, 7.82 (1H,d,J=8.1Hz) , 8.35 (1H,d,J=5.6Hz) . Exanple 43 NO \j-S N- \ N
\=0 H3C NEMgmplesdf F 0 -=0 H3C 166 WD 03/ 105845 PCT/ JP03/ 07546
3-[Methyl [[ (R.-2- #[[3 pethyl 4-(2,2,2-trifluoroethoxy)- 2-

pyri dyl ] met \ﬁ—‘g benzi m dazol -1 - yl] carbonyl ] am no] propyl
acetate To of bis(trichloronethyl)carbonate 5 (1.19 Q)
in tetrahydr ura% was wige added a solution (2 nlL) of pyridine (0.95
m.) in tetrahydrof jce- cooling. After stirring under ice-cooling
for 30 mn. m(anethylm@ no) peRyl acetate hydrochloride (1.90 g) obtained
in Reference Exanpl e 42 was a&ggy#_ﬁ\solution (2 nmL) of 10 triethylam ne
(1.68 nL) in tef r ydr of uran was dFopmnse added, and the m xture was

stirred at (oo erature for 3 hrs. After concentration under reduced
pressure, i { 0 m.) was added to the residue, and the m xture was
extracted mnth(ﬁs acetate (100 nL). The ethyl acetate |ayer was washed

wi th 15 saturated flhe (100 nlL) and dried over anhydrous nmagnesi um
sul fate. After c&ocentration under reduced pressure, the

3—[Methyl[[(R)-2—-[[[3-methyl-4-(2,2,2-trifluorocethoxy) -2~
pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-

5 yl]carbonyl]amino]propane~l,Z—diyl diacetate

To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.59 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 3-

10 (methylamino)propane-1,2-diyl diacetate hydrochloride (1.35 g)
obtained in Reference Example 46 was added. A solution (1 mL)
of triethylamine (0.84 mL) in tetrahydrofuran was dropwise
added, and the mixture was stirred at room temperature for 3
hrs. After concentration under reduced pressure, water (50 mL)

15 was added to the residue and the mixture was extracted with
ethyl acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-

20 2-[[[3-Methyl—-4-(2,2,2-trifluoroethoxy)—2-
pyridyl]lmethyl]lsulfinyl]-1H-benzimidazole (1.27 g),
triethylamine (0.96 mL) and 4-dimethylaminopyridine (catalytic
amount) were added, and the mixture was stirred at 60°C
overnight. After concentration under reduced pressure, water

25 (50 mL) was added to the residue and the mixture was extracted

with ethyl acetate (50 mL). The ethyl acetate layer was washed
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resi due was dissolved in tetrahydrofuran (40 nm.). (R -2-[[[3-
Met hyl -4-(2,2,2-trifluoroethoxy)-2-pyridyl]nethyl]sulfinyl]-
1H benzi myvdasalboss4g 1. 99 g) tri ethylam ne (1.50 nmL) and 4 Z&T/JP03/07546

di et hyl am ridi tlc re .added, and the m xture was
stirr e)d/ at gggxo%/%r:m g*% E% raé‘t\gegr’fleﬁn&é(?rr ehab¥edopPessure,
wat er (100 Iﬂ&(}gné\@-_ﬁurﬁdﬂ?ﬂfé&t h@&ft"e%s bgH@enEPQtigxﬁ AL HT L RS (fé)trre%cﬁal&%

with ethyl acetate (100 nl). The ethyl acetate |ayer was wash
sat ur at ed bthﬁer@&QQ@Oﬂm)plawﬁdErhd ¢y deericashydeaugeimgbeginim sul f at e.

After conc ntrat der reduced pressure, the residue was purified by
basic silics 5%’PaJE {ﬁé}“%h? %?gr"%%d:ﬁ’y et egefriR: bergne=1 g then

tate: e I t|t| up
SelT ow anor ohons el TR 1 RRIIRRHR () o8 SPsRS Y e S aain gy,
. 2.22 (3H,se}id. 3. 03(3H bs), 3. 42 3.72(2H, ), 4.10-4. 22(2H m,
4.37(2H, q, I=7. 8Hz 64( 1H, d, J=5. 6Hz), 7.24- 7.44 (3Hm
7. 533 (gH d- J&f‘ )§ﬁ§)dl 823%5%3_#?%?0-% ]é-é%HrS)LG? \?é(é)gll,§®583507(3H l(as),

PCW 380 0oty £xaabhe N Qe M Son 70«36 ISR 0 F Frg, .

pyri dyl]metihwf} szH,fm)nyIE] 4121+51e3mz(llm ,#48206-63-5.66 (1H,m), 7.38-7.51(3H m),
yl ] car bo _]ram no] propane-1, 2-diyl diacetate To a sol ution (20 m_g
bis(tric Io o?w%"t%ﬁ) @d"rlﬁ‘énat%“(‘@ 5% (§j1.mh -t et rahydrof uran was dr OpWI se
added a 50'12&25\:%1 5 M) of pyridine (0.49 ni) in tetrahydrofuran under
i ce- cooling ter stl rring under ice-cooling for 30 mn., 3

N
@i&—s N=

Y=o

HG—N HC 0
_>TF

0 F F

Diethyl 3-[methyl[[(R)—Z—[[[3~methyl—4—(2,2,2—

trifluoroethoxy)-2-pyridyl]methyl]lsulfinyl]-1H-benzimidazol—-1—
15 yllcarbonyl]lamino]propane-1,2-diyl biscarbonate

To a scolution (20 mL) of bis (trichloromethyl) carbonate

(0.59 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-—
cooling. After stirring under ice—cooling for 30 min., diethyl
20 — (methylamino) propane—~1,2-diyl biscarbonate hydrochloride
(1.71 g) obtained in Reference Example 47 was added. A
solution (1 mL) of triethylamine (0.84 mL) in tetrahydrofuran
was dropwise added, and the mixture was stirred at room

temperature for 3 hrs. After concentration under reduced
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10 (et hyl am no) propane-1, 2-diyl diacetate hydrochloride (1.35 g) obtained
in Reference Exanple 46 was added. A solution (1 nL) of triethylam ne

(0. 84 nlL)wiowstiessuahydr of uran was dropwi se added, and the rATXIPOS/@7WAS
stirred at roomtenperature for 3 hrs. After concentration under reduced
pressure, VRHEISYIE0 m@)ter5 (@/ﬁsméﬂd@éstéd@ﬁ@ F@st@%er%?ﬂeﬂ‘%%@ﬂﬁ Xter e was

extracted wt eth t at ) et h I ay wa shed
with saturst®d B w%i‘? TRE)-© nglgb 85 ge?c%%% §§ gneglﬁum %E%\?f ate.
The layer was«aRcan éi%@suﬂgéheﬁewﬁﬁdsﬁtﬁﬁé‘éé& braf (418 nIgsiahee was

di ssolved in tetrahydrofuran (20 m). (R 20 2- [ [ [3- thhyl- - (2, 2,

2-tri fl uor aitiwkyver2 anpydirdyk] meghgbisul suhfite 1HIbendieyedarsbe (1.27 g),
t t hyl 0. d 4-di net hyl d t I t
wer e adad ST HE ok SARE TS ISP BICHESRHC S chin et s
Conce””at'&ﬂ?]%l%d 1‘?9'1’;%%@%&@1%%%?:%‘"@&@%2}5 (5((1’{)'112)—[%%—@1@@& 11-@ t he

resi due and e mxture was extracted wth ethyl acetate (50 . The
et hyl acet atz, 1 @rarriiidsiorvasitbdxyl 68 iﬁ@rﬁlaylﬂ)xﬁeﬁﬁyPrﬁ'dDmu% W th
saturated brine (50 nL) and dried over anhydrous&jerrﬁgnem um sul fate. After

concent r at i RpP it 28U ddd Spr 82 sutEletERéamene by 3t ET by ba5| c
s\ 1ca gel &:31'1 i laﬁphn%%?&qglrlﬁgh%cg%gggzﬁg?‘é\%ﬁlg?ﬁ{hydref&%f@d&i hexRN &

then 5 |"e conpoun as a yellow am)rphous

solid. liq- hﬁﬂ(ﬁl@lﬁas 2i33e@3His p0eC 20\iérr(ﬁj‘]h1s) Af?ei‘Bc()Bbblsﬁratfmﬁ)?
(3H, bs) , 3.42-3.95 (2H,m) , 4.06-4.43 ((2H qléqu =7. 8Hz),
4. 85- 5.05 yHenjredigzegb presgurer, ipteres (B8- Bl BGW%QI—F ed %0 ey epidyg ny

. 10 7 78-7, §§(éh lHlxture was3%§%@agked §§@Hpgﬁh§§ g%ékate(%Sd{%%)N HEf0- -\

X-F
ethyl acetate layer was washed with saturated brine (50 mL)

and dried over anhydrous magnesium sulfate. After
15 concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:2, then 1:1) to give the title compound (1.42
g) as a yellow amorphous solid.
'H-NMR (CDCls): 1.28-1.34(6H,m), 2.22(3H,s), 3.07(3H,bs), 3.42-
20 4.60(10H,m), 4.85-5.08(2H,m), 5.30-5.42(1H,m), 6.62-
6.64(1H,m), 7.37-7.42(3H,m), 7.80-7.83(1H,m), 8.32-8.35(1H,m).

Example 46
/ N //O
| \>——s N—
HO o X N cH
N\ /T
=
H3C—N2 H,C 0—CH,
0
0

Cl

2-[[[5-Methoxy—-2—][[ (4—methoxy—-3,5-dimethyl-2-
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OOFF ~00>0 CH3 0 H3C Diethyl 3- [methyl [ [ (R -2- [ [
[3-methyl-4- (2, 2, 2-

trifl uoroethoyyjs42- pyridyl ] met hyl ] sul finyl]-1H benzi m daz®@C1IPAS07546

yl'] carbonyl]ani no] propane-1, 2- di%I bi scarbonate To a solution (20 nL) of
bld 3(5 richl ?pyuméyhym‘c]aybbﬁlalﬁlnf( 1 s3gmiidpacdidr-ahpd PardfaR was dr opwi se
added a so ion (1 f ridi 0.4 i_n.tetrahydrofuran under
i ce- cool i A t]cﬂ\?:?é?yéﬁ%‘?]%ﬁ%f% _Onf%é’fycjb(%—inéﬁ?gl roo})eé)&o%tll%_ , diethyl 20
3- (met hyl ani no) prgPaNgs 1u#1 &h Y7 BhScasbanad & Mydneshherhge ) chtbdhage
obtained in Reference Exanple 47 was added. A solution (1 nL

of
triethyl an(oelp@. 8% i) tehréeydadiurad urem g ideo psided adéééﬂ,ltémi t(he

m xture s stirred at .room erature for .3 hr After concentration
under re%[j\ﬁé‘é‘él 9@99%1@%71§0$§4}58gp6ﬂ%")JF963/%?é‘y ?é%rﬁfle,ur’\ﬁ&tre?c?go n) was

added to the.f&g| duemﬂ{% the r Mg WrRiehes cexbhatliag whihsethyvh, acetate (50
m). The et hf/)FL g(’:et ate ayerr \/var?stfgt vvélsﬁed vc\,ith sat ureat ed brine '('50 m.) and
dried over (arhigilaninohghbgil ubtchildatleenidestd dyelrows oF idend@nbPatied under

reduced pressure, and the residue wa i I i
m). (R PZ-OP[tFérnﬁét p‘9| Rgference uExamgle d7I Swsaos Vaedcgieldn. tgt ggTE{ng.glfl UEfnmﬁ)ZO

(2.2, 2111 LUorQgthox0 206! 878102 il ) S idiiidorlharb 90l mhprabe (163

g), triethylamne nd 4- 'di met hy pyridine (catal ytic anmount)
ver e addedadaRd,t Badl@nsgi wiutervasast s t1etbditatb GO wy erenipghiatubbt €or 2.5
concentration under reduced pressure, water (50 nL) was added to the

resi due amdstheARtRE LPRNGRIRLERE O teWan HIsSBCRG PAEEEHTE  (BRLRE) (15HRD)

ot acet e Laeh v HESDEL ML s venl G BLLP P dfokactld Gaied over
ethyl acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (15 mL) and dried over anhydrous magnesium

15 guylfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (10 mL). 5-Methoxy-2-
[ [ (4-methoxy—3,5-dimethyl-2-pyridyl)methyl]sulfinyl]-1H-
imidazo[4,5-blpyridine (0.445 g) synthesized by the method
described in JP-A-63-146882, triethylamine (0.357 mL) and 4-

20 dimethylaminopyridine (0.012 g) were added, and the mixture
was stirred at 60°C for 14 hrs. After concentration under
reduced pressure, water (30 mL) was added to the residue, and
the mixture was extracted with ethyl acetate (70 mL). The
ethyl acetate layer was washed with saturated brine (20 mL)

25 and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:2, then 1:1) to give the title compound
(0.360 g) as a colorless amorphous solid.

30 'H-NMR(CDCls): 2.21(3H,s), 2.23(3H,s), 3.32,3.38(total 3H,s),
3.72(3H,s), 3.81(3H,s), 3.92-4.09(2H,m), 4.50-4.73(2H,m),
4.87(1H,d,J=13.4Hz), 4.94(1H,d,J=13.4Hz), 6.77(1H,d,J=8.8Hz),
7.36(1H,m), 7.52(1H,m), 7.80-8.03(3H,m), 8.20(1H,s).
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15 concentration under reduced pressure, the residue was purified by basic
silica gel colum chromatography (eluted with ethyl acetate: hexane=1: 2,
then 1:1)woo3giossasthe title conpound (1.42 g¢g) as a yel | owcanmPopbmsue sol i d.
1H—NNR(CDC13L 1, 28- 1 34(6H, M, 2.22(3H,s), 3.07(3H bs), 3.42- 20

4.60(10H mE ampke 549 8(2H, M, 5.30-5.42(1H M, 6.62 6. 64 (1H M |,
7.37-7.42 (3H M , 7.80-7.83 (1H mM , 8.32-8.35 (1H M . Exanmple 46 H3C'O
N N CH3 ~=Q="H3g -CH3 00 C

2-[[[ 5- Met hq [ [ (4= , 5-di net hyl -2- 170 WD 03/ 105845

PCT/ JP03/ 07528~ pyNij dyl ) sulfinyl] -3Himdazo [4,5-b] pyridin-3
yl' ] carbonyl] (neth anin thyl 3-chl orobenzoate To a solution (7 nl)
of brs(trrchlo (0.194 g) in tetrahydrofuran was dropw se
added a soluti ﬂ% of pyriygine (0.162 nlL) in tetrahydrofuran under

i ce cooling. After t|rr|ng under ifgefcooling for 30 min., 2- (methyl anino)
et hyl 3-chl orobenzdat e hydrochl oripdef(0.50 g) obtained in Reference
Exanpl e 7 was addedg A solution (1 nL) of triethylamine (0.279 nlL) in

t et rahydr of ur an dropwi se 10 added, and the m xture was stirred at room
tenperature for 2. hrs. After concentration under reduced pressure, water
(15 n.) was added Eathe residue, and the m xture was extracted with

ethyl acetate (50 nL). The ethyl acetate |ayer was washed with saturated
brine (15 ndY [Merchyl [ B bV —meertiiydr-dus( 2regresiriml hibreathake) —AL t er

concentration ced pressure the residue mas di ssolved in
tetrahydrof?ﬁ%&é&%iW?£5§ﬁ ipgsdyl A HoepgimdtRERY -3 5- di net hyl - 2- pyri dyl)

”Ethy|]SUﬂf&f?&Arﬂéﬁyl]amlno]ethyl acetate

To a solution (20 mL) of bis (trichloromethyl) carbonate
(0.582 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.485 mL) in tetrahydrofuran under ice-—
cooling. After stirring under ice-cooling for 1 hr., 2-

10 (methylamino)ethyl acetate hydrochloride (0.922 g) obtained in
Reference Example 2 was added. A solution (1 mL) of
triethylamine (0.84 mL) in tetrahydrofuran was dropwise added,
and the mixture was stirred at room temperature for 2.5 hrs.
After concentration under reduced pressure, water (40 mL) was

15 added to the residue, and the mixture was extracted with ethyl
acetate (80 mL). The ethyl acetate layer was weshed with
saturated brine (25 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (15 mL). 2—-[[[3-

20 Methyl-4-(2,2,2-trifluoroethoxy) —2-pyridyllmethyl]sulfinyl]-
lH-benzimidazole (1.10 g), triethylamine (0.84 mL) and 4-—
dimethylaminopyridine (0.036 g) were added, and the mixture
was stirred at 60°C for 4.5 hrs. After concentration under
reduced pressure, water (40 mL) was added to the residue, and

25 the mixture was extracted with ethyl acetate (80 mL). The

ethyl acetate layer was washed with saturated brine (30 mL)
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i mdazo[ 4, 5-b] pyridine (0.445 g) synthesized by the nethod described in
JP- A-63-146882, triethylamne (0.357 nL) and 4 20 di net hyl am nopyri di ne
(0.012 g)weersaossdded, and the mixture was stirred at 60CHavirhdlotsne. After

concentratio nder d d t L dded to th
resi due, agﬁ’a8 55%6%1%%%Fgﬁ%@§£§§§$§%§%&§§%”ﬁ%S&ﬁ%ﬁFeécggé?%r(so nE). $he
ethyl acetabgcLAYLLtYES YRSLLd-Mides P Waled bihae re4@aak) wds padidiéed

over anhydrous magnesium sulfate. Aftér concentration under reduced
pressure, bhesikscaugeasoumn felebmahodimghy dielucadgeti tbokthmnl

chr omat ogr aph eluted with ethyl acetate: hexane=1:2, .then 1:1) to_give
the title éﬁﬁ%%ﬁﬁahe§®P%%b:b) E@%Qi%ﬁﬂ)oFFé§§V§h§$6h5&§l§oFPﬁpogéd ekt
1H NVR(GDCL3) =~ 2. : 23 (3H,s) , 3.32,3.38 (total 3H,s) 3.72
(3H s) , 3‘.3’518‘?3%«,%?4&%%32-%‘% (2H ™M, 4.50-4.73 (2H ) ,

4. 87(1H, d, F=2BRHEDC 154 - 92( 1bI(BHJsL3. ZH2A (316, )7 1H, 0B, (BEB.IBHZ) 3.6D-36 (1H, m)

, 7.52 (1H,rrb , 7.80-8.03 §3H,%B 8.20 (1H,s) . 171 WD 03/105845
PCT/ JP03/ 0%548 (2ExFbi 2 47518 1 2P (4H .09 N4 NBZ6L Aed=/NBHEE 0%4-84-VF FF 0

0= GEl 3 .2- L 13 et Ay e (2, 2, 24 1 £l hoxy) ~2-
oyri dyl ] rre?h%?/g%%} %%] of (PRI il 5.3 6y|r7i'§a83(§g{2§}) ]'g)r(ny)no] et hyl

acetate To7agsolutdpn=128ual) ®f3Di(td,jxdd.@mayet hyl)carbonate (0.582 g)
in tetrahydrofuran was dropw se added a solution (1 nlL) of pyridine (0.485
nL) in t%et Esapeief4Ban under ice-

N0
Qb <4
N .

\_ 7
0
HSG——N>: HE O
2 ‘>Y‘F
FF
0
0=

0

(

CH

3
Ethyl 2-[methyl[[ (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -
2-pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl carbonate

15 A solution of (R)-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyllmethyl]lsulfinyl]-1H-benzimidazole
(130 g), triethylamine (63.8 mL), 4-dimethylaminopyridine
(0.86 g) and 2—-[{(chlorocarbonyl) (methyl)amino]Jethyl ethyl
carbonate (84.8 g) obtained in Reference Example 34 in

20 tetrahydrofuran (813 mL) was stirred at 45-50°C for 18 hrs.
The reaction mixture was concentrated under reduced pressure
and water (300 mL) was added to the residue, and the mixture
was extracted with ethyl acetate (700 mL). The ethyl acetate
layer was washed 3 times with saturated brine (300 mL), and

25 anhydrous magnesium sulfate (130 g) and activated carbon (13
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cooling. After stirring under ice-cooling for 1 hr., 2 10

(met hyl am no) et hyl acetate hydrochloride (0.922 g) obtained in Reference
Exanpl e 2weams/1askded. A solution (1 nlL) of triethylam ne (FCT#0sr)S46 N

t et rahydrof uran was dropwi se added, and the m xture was stirred at room

t enper at ur &) f Bpre. 80Aed. TR BY XEHACeNEFabdRTBAdRF FRUDCEE R H%T, fMat er
(40 nm.) was,15.added.to. id 1.Xt.u ith
et hyl ace?gt81F80aﬁ%)£l%€§a%$%yl%gge?gﬁgkPg§g$ééaégag§§55§%§?ﬁhﬁgg¥trated

brine (25 mehuasd grésgudyein@ntys s drghes Whsssllvkdt én Afieehyl
concentration under reduced pressure, the residue was dissolved in
t et r ahydr oktthes (€60nm)) oopfqBnimy triethylamine (0.49 mL), and the

Met hyl -4:(2,2,2-trifluoroethoxy)-2- i dyl I |_finyl ] e, .

T bonzi i BsrEe s ofRfeeRFTated B B g ey anis step was

di met hyl ameeRykh-di-B8e£8:836u dde Ve TBcaddedinaldoting BukstaRce Wass Stirred at
60C for 4.5 hrs. After concentration under reduced pressure, water é40 m)

was added ddsshévedsiduethandl 262¢hanlm et esiceinigdhed aping deh§

acetate (80_nL). The eth acetate | ayer was hed w th.satura bri ne
(30 ni) 1*7%)v@nésﬁi63§4é¥%§bo‘§?%7§%‘é’ma%ed %fofee‘jﬁ ué\\/g&r é‘r‘fﬁy&%’%ggg'
magnesi um gylf %&%eiﬁﬁ‘c%edcemj%ﬂétw&& ustere JedligRd mresswien,t hasheal due
was purifie y siTica gel colum chromatography (eluted with ethyl

acet at eZhesandrkeslyithehc@+-ddoted getmandle-watde conpowndatiold:15 ¢plas a
colorless solid. 1H NVR(CDCl3) : 2.10¥é3H,%%§% 2kg4jﬂ5h25) , 3.09 (3H,bs) ,
3. 60- 4. 08)(2RdpAyiedstosaiventhds 1tijle £EMIMY (17272 S 7S 34 g4-

5.18(2H m,_. 6. H, zR. 6 . , 4= 48 , 8.35
(i d a5 it tet Sl PR Pty bl oy Bprlet bt EsBiittn
the compound obtained in Example 14.

Example 49

15

2-Ethoxyethyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyl]methyl]lsulfinyl]-1H-benzimidazol-1-
yl]carbonyl]lamino]ethyl carbonate
To a solution (20 mL) of bis(trichloromethyl)carbonate
20 (0.43 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.35 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 10 min., 2-

ethoxyethyl 2~ (methylamino)ethyl carbonate hydrochloride (0.82
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F 000 CH3 Ethyl

[methyl [[(R)-2-[[[3-nmethyl-4-(2,2,2-trifl uoroethoxy)-
pyri dyl Wweeishigssasul fi nyl ] - 1H benzi m dazol -1- yl] car bonylAcTarose}s4et hyl
carbonate 15 A solution of (R) -2- [ [ [3-methyl-4- (2, 2, 2-

trifl uor oethoxpalnpyr udprﬁerhytiasﬂkammyde]4&I-Wéb€erﬁzddﬁdiazal golpt3ong)l
triethylamne (63.8 ylL.am nopyri di ne

2-[ (chi or of% bBI‘TyIt)rGﬁE%HQrF?éﬂ?népéﬁym éti&ﬁe’&%ﬁfaécﬂ‘a&fglf%h“@ 9 TR A Red

I n Ref eren%%ld@ahﬁg&le ﬁ ol Ri2Putet {abYSE PE AN, { BlhiT eSS €2t
45-500C for e reaction mxture was concentrated under reduced
pressure agswat Bf té800omtgn st addethder theelucesi guressame , t Retarxti{bbe was
extracted with ethyl acetate (700 nm.). The ethyl acetate |ayer mas washed
3 times W fH)s#esr éfi@&dbitpnéh%@@sﬁ@)le g BB dMHH G AR gREGaATheSul fat e
(130 g) an d 3 0 /J 7 e
added. Theqﬁgi E¥§&%a§%§%gggeg%§ m%gon¥$%%%ér§éU§ge$§} E%§%?n§égnggswgﬁ
filtrated. wikd f0i.20r ayeroanloeneeatiat ¢zo unberand eshinech predatire 30 t he
resi due was dissolved in diethyl ether (600 nmL.) containing triethylam ne
(0.49 m), ™d amedal@ﬂxpmeé méyééﬁeéﬂaa%wwwl#%ce&hsr e3¥BFeY2Thi s
step was further at e d y.

con tra%%?zb \Mrggu IQ 99%%?9@ Al tf?e b;?%salﬁlee %Ss and wat er

di ssol ved imn anol contarnt |et am ne

(120 m—)loW%ﬁ_sﬁ;ro%b‘é‘dsQna@@Q@aﬂﬁ}d@bfhEQnC@Dd)|rﬁ'Q) T(hke prqqi[p-iatagleaystal s
were collected by filtration, washed 10 3 tines with ice-cool ed

et hanol - wat @, ,\thlxnfélﬂl@trp@tmoxy)iBﬁPYﬁL‘)th}f@Ie*deehSQbegmﬂe]‘tlﬁb‘t|t|e
conmpound (172.

chart as wiH? Hﬁi9a58&ﬁbdﬁghgb9 ?ﬁggg%hg%&%ﬁiﬁgfﬁé?gg%&LﬁQQ%FQPIhe Sane

dimethylaminopyridine (0.037 g) were added, and the mixture

=
2-
2-

was stirred at 60°C for 6 hrs. and at room temperature for 11

15 hrs. After concentration under reduced pressure, water (50 mL)
was added to the residue and the mixture was extracted with
ethyl acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the

20 residue was purified by basic silica gel column chromatography
(eluted with ethyl acetate:hexane=3:7, then ethyl
acetate:hexane=7:3) to give the title compound (1.39 g) as a
yellow amorphous solid.

"H-NMR (CDCl3) : 1.19(3H,t,J=6.9Hz), 2.23(3H,s), 3.09(3H,bs),

25 3.40-4.20(2H,br), 3.53(2H,q,J=6.9Hz), 3.63-3.69(2H,m), 4.27-
4.34(2H,m), 4.39(2H,q,J=7.8Hz), 4.47(2H,m), 4.80-5.20(2H,m),
6.65(1H,d,J=5.6Hz), 7.30-7.52(3H,m), 7.84(1H,d,J=7.5Hz),
8.35(1H,d,J=5.6Hz) .

Example 50
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Exanple 49 N O \>--S N, N>=0 H3GNH3CO--\ F FF150 00 O H3C
2- Et hoxyet hyl 2-[nethyl [[(R)-2-[[[3-nethyl-4-(2, 2, 2-

trifl uorowtchisxapis4R- pyri dyl ] met hyl ] sul finyl]-1H benzi m dazd@dcimpoybis46
carbonyl] am no] ethyl carbonate To a solution (20 nL) of

bi s(trichl oranet yI)cgrbonate 20 (0.43 g) in tetrahydrofuran was dropw se
added a so -n ’hL) pyridine (0.35 nL) in tetrahydrofuran under

i ce- cooll- stlr under ice-cooling for 10 min., 2- ethoxyethyl
2- (nethylanlno)e car e hydrochloride (0.82 174 WD 03/ 105845

PCT/ JP0O3/ 07546 g) ain An Reference Exanple 48 was added. A solution (1

m.) of trietH&an ne (0860 my\n tetrahydrofuran was dropwi se added, and
the m xture was spirred at roomxiehperature for 3 days. After
concentration under reduced presspre, water (50 5 nmL) was added to the
residue and the mgxture was extracted wth ethyl acetate (50 nL). The
ethyl acetate r was washed wth 0.2N hydrochloric acid (20 nL) and
sat ur at ed brinéé%%o m.) and dried over anhydrous magnesi um sul fate. The

| ayer was concentrated under reduced pressure, and the residue was 10

di ssolved in tetrahydrofuran (20 nL). (R)-2-[[[3-Methyl -
(2,2,2-trifluoroeyhoxy)-2-pyridyl]nethyl]sulfinyl]-1H

0

/

H,C

3-Methoxypropyl 2—[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]lamino]ethyl carbonate

5 To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.53 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.44 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 5 min., 3-
methoxypropyl 2-(methylamino)ethyl carbonate hydrochloride

10 (0.82 g) obtained in Reference Example 49 was added. A
solution (1 mL) of triethylamine (0.75 mL) in tetrahydrofuran
was dropwise added and the mixture was stirred at room
temperature for 1 hr. After concentration under reduced
pressure, water (50 mL) was added to the residue and the

15 mixture was extracted with ethyl acetate (50 mL). The ethyl
acetate layer was washed with 0.2N hydrochloric acid (20 mL)
and saturated brine (50 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-

20 2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]methyl]sulfinyl]—1H—benzimidazole (1.11 g),
triethylamine (0.63 mL) and 4-dimethylaminopyridine (0.037 g)

were added, and the mixture was stirred at 60°C for 6 hrs. and
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benzi m dazole (1.11 g), triethylamne (0.63 ni) and 4-

di met hyl am nopyridine (0.037 g) were added, and the m xture was stirred at
60C for owarw/i0s83a8 at roomtenperature for 11 15 hrs. Af trRIT/IPORICEG I at i on
under reduced pressure, water (50 nL) was added to the residue and the

m xture wast exdeomactepewdturetiog cadetsat A{EOr negnoaHerakinn vacetrat e | ayer

was washed with saturated brine and dr.i hyd
sul fate. AFESFCRORETT TS orWatﬁ?d%r(%?) g“gé §2pr 85@%3 %veé S gsr{eagrguée]&\?vgg& o

purified b¥hga}ﬁ£§\~7§£é |2 %ﬁé&ﬁg@w WLhorREQar aphyatéel b aqu t lrret hy|

acet at e: hexane t hen acetate: hexane=7:3) to give the title
?ggpougde(%tﬁ?l Rcatate VafdoWwanorgaheds wichi datuHaRvR(EDDS) (50 1M

t Hz) -, 2.23 (3H, s) 3.09 (3H, hs) 5 3.40-4.20 (2H,br) , 3.53
(2H. q, J=6. Bpg) dried eaver EREIEqHS ma@nﬁluz‘ §Elc% e A 9((2H q)J =7.

8Hz) , 4. 47 é Eﬂ%tﬁoni%grﬁ%lzoré@ée?( jp_yre @u@% (1Hd rés@dﬁé’zr)ras §u§pf:L7ec52

(3H,m , H d, J=5."6Hz) . Exanple 50 1

03/ 105845 B(}deEﬂél 97 5#6a @el\l &bJ\unln &hﬂ‘dma]‘tlogzﬁphlylSCCeluNeHB@’@hFthYD 00
0 H3C 3- Met hoxypr opyl 2-4]1 I [[(R).-2-[[[3-nethyl -4-(2, 2, 2-

trifluor oeehexgke shoyaney ]Ymt r]sqﬂwlnmetfﬁebéﬁ%@ﬁﬁa‘&zéP-l oyl

carbonyl ] rys%Llf thl arggggléiethyl ether gave the title compound
10 (0.70 g) as a colorless solid.
'H-NMR(CDC1ls) : 1.94 (2H,quintet,J=6.2Hz), 2.23(3H,s),
3.09(34,bs), 3.31(3H,s), 3.40-4.20(2H,br), 3.44(2H,t,J=6.2Hz),
4.25(24,t,J=6.5Hz), 4.38(2H,q,J=7.8Hz), 4.44(2H,m), 4.80-
5.20(2H,m), 6.64(1H,d,J=5.6Hz), 7.35-7.48(3H,m),
15 7.83(1H,d,J=7.8Hz), 8.34(1lH,d,J=5.6Hz).

Example 51

H,G—N
CH

3
2— [Methyl[[(R)~2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)—2-
pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-

20 yl]lcarbonyl]amino]ethyl N,N-dimethylglycinate

— (Methylamino) ethyl N,N-dimethylglycinate

dihydrochloride (1.06 g) obtained in Reference Example 50 was
added to tetrahydrofuran (40 mL) and the mixture was stirred
for a while, to which bis(trichloromethyl) carbonate (0.77 q)

25 was added. After ice-cooling, a solution (5 mL) of
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5 To a solution (20 nL) of bis (trichloronethyl)carbonate (0.53 g) in

t et rahydr of uran was dropwi se added a solution (1 nlL) of pyridine (0.44 nl)
i n tetrahydrofiossan under ice- cooling. After stirring undexCT/apes3/emsasé i ng for
5 mn., 3- nethoxypropyl 2-(methylam no)ethyl carbonate hydrochl orjde 10
(0.82 g) obtietedaninef &r.diceliximptetzohydsofugen. vas Sorriith 39Psf) of

triethylamne (0.75 nL) in tetrahydrofuran S i t

m xture wa n‘%téli‘? Y- 5D SRS F’Jﬁﬁéﬁ% ﬁﬁerfbtgrrnm%eﬂg.ég%\%g% %%ﬁggn}ﬁgg'ti gﬁe
under red"éﬁ&iﬁ&%@é& &0 W &las( 2 1k cWas raddad tenyheacesithie(@nduihe 15
m xture was extracted wth ethyl acetate (50 nL). The ethyl acetate |ayer

was washedwad tddde@N Mher ndhitorecwasi dasl2ed mdth s e wanled BaUseuUEs0 nl)

and dried over anhydrous magnesi um sulfate. e yer .was, concent.rat ed
under rEdutRULYR dEEFRIen b[°r’i’é‘tree§i°gﬁi‘§l\?&s (Eﬂsg%fv%ﬂdi P g a}n‘g @cﬁ of Ur an

20 ). I Aol 2 2 2ot L Prate.
|(oyr i dyl) ] m(eﬁﬁ?/ |2‘]QI§%%’1[ |[ %rf?/t? i\é-?}llgdbé)ﬁ’zei&%aélggg FouE 1&%&’913;5 ?Q%ﬁ? ot byl amine (0. 63

nL) and 4- dhyet hyhandompymtitee (OR37 rgpuceer praddods . anndt blee i3 idee was
stirred at 60C for 6 hrs, and 176 WD 03/ 105845 PCT/ JP03/.0754 t..rqom
t enper at ur 828 of 1 sspkéed AFt e EEHESRATALASN (gﬁdg‘rl‘g!-r eg%?c"e% 'g[r @s— g%rt yciWa@t er

(50, m) a3, agdsdeLor 5, Lasi s andy Libg Tinciya W coxpracted i Lh et hy

acetate (5 atelT"ayer was washed with saturated brine

(50 )16 gogzdhi8sdzever (R df)ous mrghediamineul (Da6s. mAj t end €oncentrati on
under reduced pressure, the residue was purified by basic siljca

col umm  chr dimethy sphinepy tidha th Gthg) vese é@@?ﬁexaﬁéz’éh?,m’cﬁ’é‘hg%lt hyl
cooLat e MoRNESEs o SLUSIAL A 05T AMLChel il difer o1 =
(2H, qui nt elya¢56. 2HD i me thy2A3(i3dpFk 1di8e090( BB7bg) was. 8ddé@H,and ,tidk 40- 4. 20
(2H,br) , 3.44 (2H,t,J=6.2Hz) , 4.25(2H,t,J=6.5Hz), 4.38(2H q,J=7.8Hz),

4. 44( 2H, n) mi4t80e was further stirred at 60°C for 6 hrs. After

15 concentration under reduced pressure, an agueous sodium
hydrogen carbonate solution (50 mL) was added to the residue,
and the mixture was extracted with ethyl acetate (50 mL). The
ethyl acetate layer was washed with saturated brine (50 mL)
and dried over anhydrous magnesium sulfate. After

20 concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:1, then ethyl acetate, then methanol:ethyl
acetate=1:19). Crystallization from diethyl ether gave the
title compound (0.41 g) as a colorless solid.

25 lg-NMR(CDCls): 2.23(3H,s), 2.35(6H,s), 3.08(3H,bs), 3.21(2H,s),
3.50-4.20 (2H,br), 4.38(2H,q,J=7.8Hz), 4.44(2H,m), 4.80-
5.18(2H,m), 6.64(1H,d,J=5.6Hz), 7.36-7.48(3H,m),
7.84(1H,d,J=6.9Hz), 8.35(1H,d,J=5.6Hz) .

Example 52
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5.20 (2H,m) , 6.64 (1H,d,J=5.6Hz) , 7.35-7.48 (3H m , 15 7.83
(1H,d,J=7.8Hz) , 8.34 (1H,d,J=5.6Hz) . Exanple 51 NO S. N- N >=0)- H3Cr
H3C 0-1\ wio@Mof84F F 0 0O H3C -N\ CH3 PCT/JP03/07546
2-[Methyl [[(R)-2-[[[3-nmethyl -4-(2,2,2-trifl uoroet hoxy)- 2-

pyri dyl ] met hyl] sul

inyl]olkkbenzinidazol-l 20 yl ] carbonyl ] am no] et hyl
N, N- di net hy { 2- (Met hyl am no) et hyl N, N-di net hyl gl yci nat e
di hydr ochl o %Fgﬁ obt 4¥A&d i n Reference Exanple 50 was added to
t et rahydr of uraa” (21 nlL) = i xture was stirred for a while, to which

bi s(trichl oronet hyl b .77 g) 25 was added. After ice-cooling, a
solution (5 nL) of 7177 WO 03/1 5845 PCT/ JP03/ 07546 triethylamne (2.17
m.) in tetrahy {067 Ny an vvaé'a(aropmpse added and the mixture was stirred at
roomtenperature forp 3 hrs. The pre Ftated solid was filtered off and
et hyl acetate (80 ) was added. T e xture was washed with an ice-cool ed
aqueous 5 sodi um hydrogen carbonate solution (50 nL) and saturated brine
(50 nmL.x2) and dried Sover anhydrous nmagnesium sul fate. The |ayer was
concentrated undg reduced pressure, and the resi due was dissolved in
tetrahydrofuran (20 ). (R-2-[[[3-Methyl -
(2,2,2-trifluoroet hol-k}) 2-pyridyl] nmethyl] suI f| nyl]-1H 10 benzi m dazol e
(1.11 g), triethylanmine (0.63 nL) and 4-
S—[2-[Methyl[[(R)—-2-[[[3-methyl-4-(2,2,2-trifluorocethoxy)-2-

pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
yl]carbonyl]lamino]ethyl] thioacetate

5 S—[2— (Methylamino) ethyl] thiocacetate hydrochloride (0.75
g) obtained in Reference Example 51 was added to
tetrahydrofuran (30 mL) and the mixture was stirred for a
while, to which bis(trichloromethyl)carbonate (0.66 g) was
added. After ice-cooling, a solution (10 mL) of triethylamine

10 (1.85 mL) in tetrahydrofuran was dropwise added and the
mixture was stirred under ice-cooling for 30 min. and at room
temperature for 30 min. - The precipitated solid was filtered
off and ethyl acetate (50 mL) was added to the filtrate. The
mixture was washed with ice—cooled 0.2N hydrochloric acid (20

15 ml) and saturated brine (50 mL) and dried over‘anhydrous
magnesium sulfate. The layer was concentrated under reduced
pressure, and the residue was dissolved in tetrahydrofuran (20
mL). (R)-2—-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]lsulfinyl]-1H-benzimidazole (0.96 g),

20 triethylamine (0.54 mL) and 4-dimethylaminopyridine (0.032 g)
were added, and the mixture was stirred at 60°C for 6 hrs. and
at room temperature for 8 hrs. After concentration under
reduced pressure, water (50 mL) was added to the residue and
the mixture was extracted with ethyl acetate (50 mL). The

25 ethyl acetate layer was washed with saturated brine (50 mL)
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di met hyl am nopyridine (0.037 g) were added, and the m xture was stirred at
60C for 6 hrs. and at roomtenperature for 3 days. 4-D nethylam nopyri di ne
(0.037 g)weas/iaskded, and the mxture was further stirred ratr/@08&0f5a6 6 hrs.
After 15 concentration under reduced pressure, an aqueous sodi um hydrogen
car bonat e spfutibad(&SCeniynkiedreuristhanetive radifare- ARES¥he ni xture was

extracted with ethy|.acetate (50, nL The ethyl .acetate |ayver . ed
with sat urﬁPESeB?EF%JBl?%OuWi * l?ﬁ%l%%c} R T S (]):l?%g(r%ﬁlgen}éegls'uﬁ]@g#?%?e.
After 20 cgpcentkahi Qo1 UBGeims edesth t Pssite, (difedeesiidue was purified by
basic silica gel colum chromatography (eluted with ethyl
acet at e: hexapecheihethee=2t hy| thertatetonddrexmatndl): éohgliveatbeatétie]9) .
Crystallé'zation from di et hyl ether ve the title campound (0.41 g) as a
col orl ess §8fPgunds (1 L v 1) Yelbow progphous splad. (g1 sy | 3. 08
(3H,bs) , 3,2 . 93 : (2B 3u, s, 38 . 12 7. 8Hz) , 4.44
(2H M, 4%0“’?.;‘%5{9%&,'#',zggégz’lg?m?g??% éréﬁ 7. ghaﬁbﬁ]s}s (3H M,
7.84(1H, d, 3=629kR) £, 8=85¢HH) d, I=67 6Hz)n) Exarid @52, T79 .\BB=z03/ 108845
PCT/ JP03/ 07546 N O }-S N N >=0- H3C O ~-F_F F_S 0==< CH3
S-[ 2- [ Met hyl- ERCRI- 2L} [ 36 bt Hyf - 9=% 2782 e 11 R Uor Do - 2-
pyridyl] met7h)éL3](§Hl Bl By_%].géjz—l; be@?ﬁﬂ?ﬁz&’bisjﬁz]) carbonyl] am no] ethyl]
t hi oacetate” T ! T

10 Example 53

y,

Ethyl 2-[2-[methyl[[(R)~-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy) —2-pyridyllmethyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethoxylethyl carbonate

15 To a solution (40 mL) of bis(trichloromethyl)carbonate
(1.19 g) in tetrahydrofuran was dropwise added a solution (2
mL) of pyridine (0.95 mL) in tetrahydrofuran under ice—
cooling. After stirring under ice-cooling for 30 min., ethyl
2-[2- (methylamino)ethoxy]ethyl carbonate hydrochloride (2.73

20 g) obtained in Reference Example 52 was added. A solution (2

mL) of triethylamine (1.68 mL) in tetrahydrofuran was dropwise
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5 S [2-(Methylam no)ethyl] thioacetate hydrochloride (0.75 g) obtained in
Ref erence Exanple 51 was added to tetrahydrofuran (30 nL) and the m xture
was stirrew Gowssas while, to which bis(trichloronethyl) carfeaneoso5é 66 g)
was added. After ice-cooling, a solution (10 nL) of triethylamne 10 (1.85
mL) in tetrafgedt ofandnthednidtoms sesaddddregddatheooni kempersasrstfor et
under ice-cooling for 30 min, and at rqoom t erature for 30 mn. - The
preci pi t at - ol P ks SPPCERFEE C1 8P uﬁﬁﬁre‘?%@‘fng%‘ieﬁﬁﬁsesu(% M3tk 188ded to

the filtratgrn) Thes dHAdI Wad Washedal bhd ¢R=CAPLEErQ. #As hydrpohi oy i c
acid (20 15 mL) and saturated brine (50 nL) and dried over anhydrous

magnesi um swl flatethyTheadeyesre Wl 0c anid ent Flad eelthuynld excetethiec €lchyepr emsur e, and

E g?héfﬁ;%?iwg\%;eoglv?ft l_ Ygﬁd{]ﬁ%% O(]jlgfoarrrlng Zgndm&%iéd(g{\)ref Zz;nlgycgrous

pyridyl ] metyddsi i nwd i beﬂ%%%ﬂé&ﬂé?n@a@ﬁo&é;d%%% ;%éﬁ%ed %{Pe%%ug:%' o4

mL) and 4-di net hyl ami nopyri di ne .032 ¢ were a xture was
stirred at 60€ fegiddingas alidsdivedodm ttenpahgtinvotutan 840irsL) Af t(@n —2-
concentration under reduced pressure, water (50 nL) was added to the

resi due andl!i3@sBttn% s exttddldgrarthogyhyR—acetate (50 ml). The 25
t hyl t V\ﬁﬁh j-t-h : I 0 179 WO
83/ )1/05322 %%%%%61 an?&%%&%@%&%&ﬁ%ggggggm&ghsesi %’m sul fate. After

concent ridt i ori etdelanBICE 10 @ggued ghaimeshgduemasppridihed(cdyasitica

gel colum chromat ography (eluted with acetone: hexane=3:7, then
acet one: hex@rETE)3)ware gdaed hand tthe BigsHpsunds (3tiored at @0sfel | ow

omroons Shdchiqtts LTI R 28O Bles AP Bloch 10,3 09
6.64 (1H, d, {5 i) was .athtel 2O (B %sidug-ﬁgﬁéHtHeJrﬁﬁx@ﬁEé was
8.35(1H,d, J=5. 7Hz) . 10 Exanple 53 aN
extracted with ethyl acetate (100 mL). The ethyl acetate layer
15 was washed with saturated brine (100 mL) and dried over
anhydrous magnesium sulfate. After concentration under reduced
pressure, the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=1:2, then
1:1) to give the title compound (2.19 g) as a yellow amorphous
20 golid.
'H-NMR (CDCl3) : 1.28(3H,t,J=7.2Hz), 2.24(3H,s), 3.10(3H,bs),
3.38-3.80(6H,m), 4.18(2H,q,J=7.2Hz), 4.27-4.34(2H,m),
4.38(2H,q,J=8.4Hz), 4.83-5.30(2H,m), 6.65(1H,d,J=5.7Hz), 7.35-
7.50(3H,m), 7.84(1H,d,J=7.8Hz), 8.36(1H,d,J=5.7Hz).
25 Example 54
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N O HBGNHICKkF FF 00 >==0 0 H3 Ethyl
2-[2-[methyl [[(R) -2-[[[3-nethyl -4-(2, 2, 2-
trifl uorowtchisxapis4R- pyri dyl ] met hyl ] sul finyl]-1H benzi m dazd@dcimpoybis46
carbonyl] am no] et hoxy] ethyl carbonate 15 To a solution (40 niL) of
bi s(trichloronethyl)carbongpe (1.19 g) in tetrahydrofuran was dropw se
' ? pyridine (0.95 ) in tetrahydrofuran under
N ice-cooling for 30 min., ethyl

obt ai ned in Referen e Exanple s added. A solution (2 nL) of
triethylamne (1.68 bn tetfanhwdrofuran was dropwi se 180 WO 03/ 105845
PCT/ JP03/ 07546 added, anddhg i re was stirred at roomtenperature for
3 hrs. After Hgoreanhtratio nder reduced pressure, water (100 nlL) was
added to the residu and the m xture wa tracted wth ethyl acetate
(100 m.). The ethyl facetate | ayer was 5 shed with saturated brine (100
m.) and dried over @nhydrous nagne3|uﬁisulﬁate After concentration under
reduced pressure Be resi due was dissolved in tetrahydrofuran (40 ni).

(R-2- [[[3-Methy -(2,2,2-trifluoroethoxy)-2-
pyridyl]nethyl]@ nyI] 1FLbenZ|n1dazoIe (2.80 g), 10 triethylamne (2.11
m.) and 4-di nmet hyl a g rdine (catalytic amount) were added, and the

m Xture was stlrred at 60
pressure, water

Soverni ght. After concentration under reduced

Ethyl 2-[methyl[[2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-
trifluorcethoxy)—-2-pyridylimethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethoxy]carbonyl]amino]ethyl carbonate

5 To a solution (20 mlL) of bis(trichloromethyl)carbonate
(0.59 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.49 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., ethyl
2—[methyl[ [2—- (methylamino) ethoxy]carbonyl]amino]ethyl

10 carbonate hydrochloride (1.71 g) obtained in Reference Example
53 was added. A solution (1l mL) of triethylamine (0.84 mL) in
tetrahydrofuran was dropwise added and the mixture was stirred
at room temperature for 3 hrs. After concentration under
reduced pressure, water (50 mlL) was added to the residue and

15 the mixture was extracted with ethyl acetate (50 mlL). The
ethyl acetate layer was washed with saturated brine (50 mL)
and dried over anhydrous magnesium sulfate. The layer was

concentrated under reduced pressure, and the residue was
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(100 m.) was added to the residue, and the mxture was extracted wth
ethyl acetate (100 nL). The ethyl acetate |layer 15 was washed with

sat ur at edwaro3nessg3i00 nl) and dried over anhydrous nagnesirOBobbOBI€. After
concentration under reduced pressure, the residue was purified by basic
silica gel didsghived Hmoretoghagirpfochot éd0wnkh. et (R)l-2addt(3tdehbydnd=1: 2,
then 1:1) t ive the title co und (2,19 el L ow rphous 20

sol i d. "HM\%(rc%jéfsl)flfu%%%@g‘%%%l—’;?éé&}?‘)}‘egﬁ%ﬁ]%/%#Jsijff%_*g‘o (3H, bs)
3. 38- 3. 80( 5L 1imiab8012H @ 357 FH2 kri8+R91 4362k Mo mrdy 3YRH-Q, J=8. 4Hz)
4. 83-5.30(%},'[31:‘“? 65 1H,%,J:59§Hz) ,“7.3%- 7.50 ?%H, ™ 7784 (1H d. 1=7.
8Hz) , 8. 3&imtid;lkEnofy)iding5 (Exaspleibdah8inWD ©8rd 058AEd PCEIQ RIBY 07546

NSN NO HIGN H3C XXF FF OO=< NCH3 OO OH3 EchL,Z-
[methyl [ [MEXtynfetifd Jriryed) atp60pC oyemighty| Aftepocongentsation

trifluoroethoxy) -%C?%Jg&j)gxle@%y}y ] F,gltgirnxbbh&!r") bﬁgéi 154830ks | the residue

yl ] car bonyl Jam no] et hoxy]" carbonyl Jam no] et hyl carbonate 5 To a sol ution
(20 m.) of A& (HHd clilxararetind kearbenatiewith. 58hg) acetete ahyarmaf)ur afhweas

dropwi se added a solution (1 _

ethyl acetate layer was washed with saturated brine (50 mL)
and dried over anhydrous magnesium sulfate. After

10 concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:2, then 1:1) to give the title compound (1.62
g) as a yellow amorphous solid.
'H-NMR (CDCl3) : 1.24-1.31(3H,m), 2.24(3H,bs), 2.97-2.99(3H,m),

15 3,10(3H,bs), 3.55-3.58(2H,m), 4.09-4.50(10H,m), 4.88~-
5.08(2H,m), 6.65(1H,t,J=5.7Hz), 7.36-7.48(3H,m),

7.85(1H,d,J=6.9Hz), 8.36(1H,d,J=5.7Hz) .

Example 55
H3C
3 N //D
\>'—S Ne=—=
N CHgs
\ /
0
HaC—N HyC CH,
0
(8] :/\
<f
CH3

20 Ethyl 2-[[[5-methoxy-2—[[ (4-methoxy-3,5-dimethyl-2-
pyridyl)methyl]lsulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl] (methyl)amino]ethyl carbonate

To a solution (10 mL) of bis(trichloromethyl)carbonate
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m.) of pyridine (0.49 nL) in tetrahydrofuran under ice- cooling. After
stirring under ice-cooling for 30 mn., ethyl 2-
[ met hyl [ [ 8« osa0F8sF ami no) et hoxy] car bonyl ] am no] ethyl 10 camhmzom46

hydr ochl ori ge T obt ai.ned in Reference Exanpl e

sol ution (igné}o?}t g%&%?f%}ﬁ{‘ﬂ%o%ﬁaéh Rii) dﬁ:r?pwtlgter gﬁegréo%ﬁggﬁggggndf%pw se
added and LRe BEXLYEEq¥RS 8 1 Z4PGr)atid QR oAFueee (1883 hes- After
concentration under reduced pressure, water (50 mL.) was added to the

resi due andoolinyhe A bewirssiwasd ngx undetred cai-thodihygl forel dre. ( 3thud) 2-The

t hyl tate | , hed with t bri, 0 dri
anhydr ous. HHGROEL BP0l PHREL HPIRR TWAoLOReinE dDed Ondb CPEabREd

d ' 1 84 | o7 - Cved i
F;?f;ﬁ;gﬁ oggr gﬁggﬁ%ﬁ%sﬁﬁ?%fez_[ﬁ%[%%%%%4_ 2 BCTL4P93/ 07546 &k ssolved in

(2,2,2-tri ftkiethgihnxye- 26 pyr8 dyl)] net hydfjrsaifdmofurabHwieendicnpdazel e (1. 59
g), triethylamne (1.20 nL) and 4- dinethyl am n&%}éri di ne cgt al y%i C gm)unt)
were added2dggé .t BB Bhei Rixreredestitieehets %\F@F“ﬁ?éiﬁ UrRf tef

conoentrat yan Undefof SUGRS. LSBT Bndeal SlalBaTb)e 85raddptedl (19 mr)

residue and the mXture was extracte h ethyl “acetate (50 nL). The

ethyl acet ghe hayed westMmashesiaid h sad utted ediiinee was0 emttyacand diktked over
anhydrous nmagnesium sul fate. After 10 concentration_under reduced pressure,
the resfuethasd pgetpted (5®ynbhsi Ahsi by lgareEstanh2EsF ofiat off ettut ed

0 S e BREARSA MENBOCTH Sk I tled Gy S BogumnuRy (1. ©2
(3H, bs) , 2ZulfaZe?d9 ABHMMcondentrbticiHubSkr r3dhbed. pBebikd) thel. 09-4.50
(10H,m , 4.88 5.08 (2H M , 6.65 (1Ht,J=5. 7Hz) , 7.36-7.48 (3H M ,
7.85(1H, d, *=6idHe) wvag. d6¢3eilved = Treyralmdrgpiuwas (3oL -\ Bhoxy-2-

[[ (4—methoxy-3,5-dimethyl-2-pyridyl)methyl]sulfinyl]-1H—-

15 penzimidazole (0.817 g), triethylamine (0.661 mL) and 4-
dimethylaminopyridine (0.012 g) were added, and the mixture
was stirred at 60°C for 12 hrs. After concentration under
reduced pressure, water (20 mL) was added to the residue, and
the mixture was extracted with ethyl acetate (50 mL). The

20 ethyl acetate layer was washed with saturated brine (15 mL)
and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:2, then 1:1) to give a 3:2 mixture (0.92 Q)

25 of the title compound and ethyl 2-[[[6-methoxy-2-[[ (4-methoxy-
3,5-dimethyl-2-pyridyl)methyl]lsulfinyl]-1H-benzimidazol-1~-
yllcarbonyl] (methyl) amino]ethyl carbonate as a pale-yellow
amorphous solid.

'H-NMR(CDC13): 1.27-1.34(3H,m), 2.10-2.30(3H,m), 2.23(3H,s),

30 2.99-3.23(3H,m), 3.40-3.85(2H,m), 3.69(6/5H,s), 3.71(9/5H,s),
3.86(6/5H,s), 3.88(9/5H,s), 4.14-4.25(2H,m), 4.38-4.60(2H,m),
4.82-5.06(2H,m), 6.92-7.08(7/5H,m), 7.33(3/5H,d,J=9.0Hz) ,
7.66(1lH,m), 8.21(1H,s).
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O H3C-N H3C CH3 O O CH3 20 Ethyl

2-[[[ 5- met hoxy- 2-[[ (4- net hoxy- 3, 5-di net hyl - 2-

pyri dyl ) matdnslipssdbf i nyl ] - 1H benzi m dazol -1- yl] PCT/JP03/07546

car bonyl ] (net hyl )am no] et hyl carbonate To a solution (10 i) of

bi s(tri chl #&=amplley|S6car bonate 183 WO 03/ 105845 PCT/ JP03/ 07546 (0.291 g)

in tetrahngg,uran was dropw se added a solution (1 L) of pyridine (0.243
mL) in tetrahydrgbdran vder ugé? cooling. After stirring under ice-cooling
for 1 hr., ethyl pt P\ gi'no) eN car bonat e hydrochl oride (0.551 Q)
obtained 5 in Re anp A solution (1 nL) of

triethylamne (0.4 mL)\i n tetraRlydrofuranwas dropwi se added, and the
m xture was stirred at ro gnper for 2 hrs. After concentration

under reduced prg e, ter (% added to the residue, and the
m xture was ext N h 10 e acetat®e (50 mL). The ethyl acetate
| ayer was washed sayurated brine (15 nL) and dried over anhydrous

magnesi um sulfate. After/ concentration under reduced pressure, the

resi due was dissolved in\tetrahydrofuran (10 nmL). 5-Methoxy- 2-

[[ (4-met hoxy- 3, 5-di met hyle2- pyridyl)nmethyl]sulfinyl]-1H 15 benzi m dazol e
(0.817 g), triethylamne/(0.661 n.) and 4- dinethylam nopyridi ne (0.012 g)
wer e added, and the xtyre was stirred at 60C for 12 hrs. After
concentration under redupgg pressure, water (20 nlL) was added to the
residue, and the m xture was extracted with ethyl acetate (50 nmL). The 20

ethyl acet &el | @ydethexymdstddinnerherynd abedimetinel (25 nl) and dried over
fhe resi dub BRI T o0y Thaetd LT RS- Hf R8T chr omat oor aphy (ol ut ed
wi th ethyl yllcarbonyl] (phenyl) amino]lethyl acetate
To a sclution (10 mL) of bis(trichloromethyl)carbonate
(0.291 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.243 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-~cooling for 30 min., 2-

10 anilinoethyl acetate hydrochloride (0.647 g) obtained in
Reference Example 27 was added. A solution (1 mL) of
triethylamine (0.419 mlL) in tetrahydrofuran was dropwise
added, and the mixture was stirred at room temperature for 3
hrs. After concentration under reduced pressure, water (20 mL)

15 was added to the residue, and the mixture was extracted with
ethyl acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (15 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (10 mL). 5-Methoxy-2-

20 [[ (4-methoxy-3,5-dimethyl-2-pyridyl)methyl]sulfinyl]-1H-
benzimidazole (0.829 g), triethylamine (0.669 mL) and 4-
dimethylaminopyridine (0.012 g) were added, and the mixture
was stirred at 60°C for 14 hrs. After concentration under
reduced pressure, water (40 mL) was added to the residue, and

25 the mixture was extracted with ethyl acetate (80 mL). The
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acet ate: hexane=1:2, then 1:1) to give a 3:2 mxture (0.92 g) 25 of the
title conpound and ethyl 2-[[[6-nethoxy-2-[[(4-nethoxy-

3, 5-di met W 03208846 i dyl ) net hyl ] sul fi nyl]-1H benzl m dazol - | -PCT/JP03/07546

yl ] car bonyl ] (met hyl )am no] et hyl carbonate as a pal e-yell ow anorphous
solid. HeIWRJ( @betafe: layery- WaS4W{181&E¢}r)Wit12 Soe B I ime (12, 2@)(3H, s)
30 2.99-3.23 (3H.m 3. 40- ,369 6/ 5H, s) 71(9/5Hs)
3.86 (6/5H3PF dr§e§8°F§F5PP§¥§ 1%3 n%%%%%k?%ﬁ%at%.séfEeéo (2H, M |

4. 82- 5. 06( UdrfBlon 1829307, 08624 5Eedhced P%J@és%éféd - L ¥aue §ral6 ﬁ@r*i*f@ed,
8.21 (1H, s) . 184 WD 03/105845 PCI/JP03/ 07546 Exanplé 56 H3C N'S/0 N\ N

CH3 0 O Nb3Ga@lE sOlOckBgel- £HlomibthooyaRedi{ehimetdloned wEtdi byl - 2-
pyridyl)pethyl]sulfinyl]-1H benzinidazol-I_ 5
yl ] car bony A R&Ry PRERTRGT & f hyFoaﬁéY%t% Tot eFHES ot -(b S plofthe

bis(trichl t o] ey £ (H{:ia

added a so%ﬁ%n%lfkg%a Q?‘B yr| gliﬁ—gr&?gﬂ%%}gé ﬁf%*feg?f ?r \(??Eirlg‘n \#é

i ce- cool i mgpyAfidell) sieichylnigulfitieyl] €eHebah: tgidadoBA-mM n., 2 10

ani | i noet hyl acet ate_hydrochl ori de §0 647 g) obtained in Ref erence Exanpl e

27 was addéfcl]CAr§Qthuldﬁh(emy{#t§mbno eEhet sttt 30 urlanless

tetrahydrof r added, and the m xture was stirred at room
tenperature“{o%%hg%%hgggplglfter concentration under reduced pressure, water

(20 nL)lo 'H-NMR (CDC13) : 1.99(3H,s), 2.19(1.5H.s), 2.21(1.5H,s),
2.25(3H,s), 3.70(l.5H,s), 3.71(3H,s), 3.78(l.5H,s),
3.84(1.5H,s), 4.15-4.56 (4H,m), 4.74-4.80(1H,m), 4.91-
4.98(1H,m), 6.83-6.91(1.5H,m), 7.04-7.19(3.5H,m), 7.25-
7.53(2.5H,m), 7.51(0.5H,d,J=8.7Hz), 8.25(lH,s).

15 Example 57

3 N\ /)

Ethyl 2-[[[(S)—-5-methoxy—-2-[[ (4-methoxy-3,5-dimethyl-2-
pyridyl)methyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl] (methyl)amino]ethyl carbonate

20 To a solution (10 mL) of (S)-5-methoxy-2-[[ (4-methoxy-
3,5-dimethyl-2-pyridyl)methyl]sulfinyl]l-1H~benzimidazole (1.34
g) synthesized by the method described in Example 1 of
Japanese Patent Application under PCT laid-open under kohyo
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15 was added to the residue, and the m xture was extracted with ethyl
acetate (50 nL). The ethyl acetate |layer was washed with saturated brine
(15 L) awd wriossdsover anhydrous magnesi um sul fate. Afterrcaorro®otsa@t i on
under reduced pressure, the residue was dissolved in tetrahydrofuran (10
m.) . 5- Met hloxy-12-204290 in tetrahydrofuran were added 2-

[[(4-methoxy-3,5-di nme - ne su 1H benzi m dazol e
(0.829 g), g F?*&Pﬁ%&ﬁf’ﬂé %g ‘gé*éhﬁﬁ z’“aih ell&iYim?‘P&f]]arﬁarﬁ?ﬁmt& dQ-Poméi2 g)
wer e addedoﬂ%&@néaelﬁlﬁEEEEen&@SE§£hﬁi§d3@t @%&%ééﬁﬁé%ﬁﬁgs( tﬁﬁd and
concentration under reduced pressure, water (40 was a

resi due, adddimethglamihoperndinextdaciedg\ tdn@ting mﬂxﬂu&mewé&Osmhkreahe
185 WO 0§/105845 PCT/ JP03/ 07546 ethyl acetate |ayer was washed with
saturated B RE°¢15°RY hBhd dfited W@Pegﬁﬁ%masu%@ﬁe%@%%m%et%sms@r,t er

concentr at gt indsp neguped prassuEs. hberLepldue RS U ad. by basic

silica gel umm chr omat ogr ap ace " hexane=l : 2)
to give a bxirﬁbxbdralth 46hg) atethee (5®|ﬁLﬁDﬁHQénétﬁ9d acetate layer
2-[[[6- met hoxy- g (4- nethox - 3, 5-di net hyl - .

2-pyri dyI)r‘r’@tShVIaF gHf WAR] s2 Béﬁ?iﬂnbﬁhlz%l {}3 mL) and dried over

| b | t hyl
e bony Lahend g pel syl seelts 5.3, 0 g AERAGYT 8L 1
(1. 5H, s}0, pdebbukdt, She, r8s78uéluakl §1)1r1f1é’daﬁ( ]ba@ié)51l4LcJa5'gél5@6’1Hmm
4. 74-4.80(1H, 1), 4. 91- 4.98(1H. ). 6. 83-6.91(L 5H ), 7.04-7.19(3.5H, ),

7.25- 7.53 chzoBHtaprapiy5{elotsd, uigk8e )} acstas (hkagle=1: 25 Ekampl e 57
FSEN g///1N1§Ht glvecg 3:2 mixture (0.92 g) of the title compound and
ethyl 2-[[[(S)—-6-methoxy—-2~[[ (4—methoxy-3,5-dimethyl-2—
pyridyl)methyl]lsulfinyl]-1H-benzimidazol-1-
15 yl]lcarbonyl] (methyl)amino]ethyl carbonate as a pale-yellow
amorphous solid.
'H-NMR (CDC13) : 1.25-1.34(3H,m), 2.10-2.30(3H,m), 2.23(3H,s),
2.99-3.23(3H,m) , 3.40-3.85(2H,m), 3.69(6/5H,s), 3.71(9/5H,s),
3.86(6/5H,s), 3.88(9/5H,s), 4.14-4.25(2H,m), 4.38-4.60(2H,m),
20 4.79-5.05(2H,m), 6.92-7.08(7/5H,m), 7.33(3/5H,d,J=9.3Hz),
7.65(1H,m), 8.21(1lH,s).

Example 58

0—CHj
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H3C-N H3C CCH3 O O O CH3 Ethyl

2-T[[(S)-5-nmet hoxy-2-[[ (4-nmet hoxy- 3, 5-di net hyl - 2-

pyri dyl ) matdnslipssdbf i nyl ] - 1H benzi m dazol -1- yl] PCT/JP03/07546
car bonyl ] (net hyl )am no] et hyl carbonate 20 To a solution (10 nL) of (S)
- 5-net hox EtWy2[ RC4{nBthdx¢= (3;methoxypropoxy) —3-methyl-2-

5-di net hyl - 2- pyri dyl | Tsul finyl]l-1H benzim dazole (1.34

syn]t hesi zeé’yﬁﬁdﬁ’ﬁé%ﬁﬁ)%ﬂiié?ﬂ)@ﬂﬁ?% Td‘]oﬁ‘zl" Jag)anese I%?at ent
Applicatio | Al A5 03/105845 PCT/ JP03/ 07546
o 10504380 TR 0BT A ST BT o an ey e e 3 o

[ (chl or ocar bonyl ¥enmat byplLpatbno](£0 hyl) edHiythis Grhioriatcer o thyi) carbbhaiteed i n

Ref erence Exanple 34, triethylamne (1.08 nl) and 4-djnethyl am nopyridi ne
(0.010 g), @nd9%nh&)nikt GPETARYOZPTRFeR ‘sa%tdme%eoracgiewrﬁp & Sgfpgion’ (1

concent rat 199 Wadgt,taduseqdoRsESSHEP. 1 "Bl S et RS Red G0 the

resi due an fure was extrac acetate (50 nL). The
et hyl acet aioplliager Afbsr wesiverimg ihdat urat-edoiriinge £615301Lhiand ethed over
anhydrous magnesi um sul fate. After concentration under reduced 10 pressure,

the resi due-viaethurlpmiag) BFhpasrersprete Fairedtinmidnfbmatogfaphy (el uted
w th ethyl acelate: hex @gg%ﬁcé BeDpte Nt ¥ 3' R THXhHEEn (01 O9grp) of

the title conpound and

2- [ [ [ ( Spe6-grethaethiibhidembhaxy- ALp- dh meéBydhPirofuran was dropwise
pyridyl)methyl]sul finyl]-1H benzim dazol -1 15
yl ] car bonyldd@est, hyindafrheonéiipirecupbonbiere@ ait ped @ yiEnraya tawsr ghsud - >

oL 20 MCDEIRL o028 3 22PN, B2 Dy
(6/5H,s) , \3BRde¥PHoSkhe 4eddude2S5hdH M miteBEs i) LAHHd¥ted with
ethyl acetate (50 mL). The ethyl acetate layer was washed with

15 gaturated brine (15 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (10 mL). 2-[[[4-(3-
Methoxypropoxy) —3-methyl-2-pyridyl]lmethyl]sulfinyl]-1H-
benzimidazole (0.723 g), triethylamine (0.528 mL) and 4-

20 dimethylaminopyridine (0.012 g) were added, and the mixture
was stirred at 60°C for 17 hrs. After concentration under
reduced pressure, water (40 mL) was added to the residue, and
the mixture was extracted with ethyl acetate (80 mL). The
ethyl acetate layer was washed with saturated brine (15 mL)

25 and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=1:2), then by silica gel column chromatography
(eluted with ethyl acetate:hexane=1:1, then ethyl acetate) to

30 give the title compound (0.44 g) as a colorless amorphous
solid.

'H-NMR (CDCls) : 1.31(3H,t,J=7.1Hz), 2.05(2H,m), 2.18(3H,s),
3.08(3H,bs), 3.34(3H,s), 3.54(2H,t,J=6.1Hz), 3.61-4.01(2H,m),
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20 4.79-5.05 (2H M , 6.92-7.08 (7/5HmM , 7.33 (3/5H,d,J=9.3Hz) , 7.65
(1H,mM , 8.21 (1H,s) . Example 58 aN O ) S~ N NOHICO H3CN OCH3
O 0 ==< WO @H88487 WD 03/ 105845 PCT/ JP03/ 07546 Et hyl PCT/JP03/07546
2-[[[2-[][4-(3-met hoxypropoxy) - 3- net hyl - 2-

pyri dyl ] mne¢hQB](8Hl, £i dyb} 3Hed behz2hiYazo/I+7. WH4) , 4.38-4.54(2H,m), 4.81~-
car bonyl ] (net hyl ).am nol e C 0 sol_uti m.) of

bi s(trichl geégétzhy{‘]‘} % E ltL 359'(% é‘gﬁ ,/a?# t7Llet4r8 (ﬁ’sﬁdf“gf'uran was dropw se
added a sohugkqQRy(4 so%) gfb) PY§I s Pea (&; 3,153 dix) in tetrahydrofuran under
ice- cooling. After stirring under ice-cooling for 30 mn. et hyl

2- (et hy| aExampgeh$P car bonate hydrochl oride (0.551 Q) obt ained in

Ref er ence Exanpl e 14 was added. A solution (1 nL) 10 of triethylam ne
(0.418 nL) i iy dr of n was dropw se added, and the m xture was
stirred at .5 hrs. After concentration under reduced
pressure, 5/m.) Nwas /added to the residue, and the m xture was

v~ et hyl acet at \(59/ m.). The ethyl acetate |ayer was washed
with 15 saturated brY d15 nd dried over anhydrous nmagnesi um

sul fate. Af onc ntratlg% duced pressure, the residue was
di ssol vegl i aly dr of ur (10 mL).\2-[[[4-(3-
Met hoxypr op® 3-me} hyl - 2-pyridyl ] nmethylNsul finyl]-1H

O——CHs
O%

CH,

2-[[[2-[[[4- (3—Methoxypropoxy)—3-methyl-2—-
pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl] (phenyl)amino]ethyl acetate-
To a solution (10 mL) of bis(trichloromethyl)carbonate

10 (0.291 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.243 mL) in tetrahydrofuran under ice-
cooling. After stirring under ice-cooling for 30 min., 2-
anilinoethyl acetate hydrochloride (0.647 g) obtained in
Reference Example 27 was added. A solution (1 mL) of

15 triethylamine (0.419 mL) in tetrahydrofuran was dropwise
added, and the mixture was stirred at room temperature for 3
hrs. After concentration under reduced pressure, water (20 mL)
was added to the residue, and the mixture was extracted with
ethyl acetate (50 mL). The ethyl acetate layer was washed with

20 gaturated brine (15 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the
residue was dissolved in tetrahydrofuran (10 mL). 2-[[[4-(3-
Methoxypropoxy) —3-methyl-2-pyridyl]methyl]lsulfinyl]-1H-
benzimidazole (0.877 g), triethylamine (0.641 mL) and 4-

25 dimethylaminopyridine (0.012 g) were added, and the mixture
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benzi m dazol e (0.723 g), triethylamne (0.528 nL) and 4 20

di met hyl am nopyridine (0.012 g) were added, and the m xture was stirred at
60C for 1WOw3glossast er concentration under reduced pressurrET/iRas/ers4¢ 40 ni)

was added to the residue, and the m xture was extracted with ethyl acetate
(80 nl). Twes etthylredcetabe t afer Madisashdltert horeenireaeomhrindey 15 nl)

25 and dried over. anhydrous nagnesi | f at e. Cﬁgat r ncentr%ltl on _under
reduced pr &§SHFED Pﬁ@sFé@?du@agﬁg [S%‘ﬁnqi#)ed”a%ya esff i 1% a FeiCol &
chromat ogr apy r; &l-ut-ed Wit @x%ssgxkeda&%@t@tmag&ﬂa@ (ddher)by shéica gel

col um chromat ography (eluted with ethyl acetate: hexane=1:1, then ethyl
acet ate) teth@lgevetbhe fleyke wasrpwsﬂdecﬂmxnm gsa‘asra:e:blhnﬂms(lémmphous

solid. 1y-NNR (CDC13) : 1. SlgSH t, J=7. IFE%& éﬁ_ 2.18(3H,s) 3.08
(3H, bs) @n§4d€3ﬁds5>ver3a9 YASPPE MagnegLym ter oREESH M) , 188 WO
03/ 105845 ggy#mgf g%%%%fé ?gﬁ&%&e& és%rell 2 Z.Jégldllef mJal_slzzyurlfled

4. 38- 4. 54( 68 (1H d, J=5. 6i&z)

(3HM , B &(akﬁpdsiilcaHé)sl 802111(1ﬂkb]drdm£tcﬁdﬁza)phﬁxa§ﬂmteac59utml\le$h&ﬂ0 o)
H3C O 5 \ / N OCH3 O

1[2{1 ]{3 Met hoxypr opoxy) - 3- net hyl - 2-
pyridyl ] rretamerqaétm fﬂlePFy"‘FlF—iHZben ﬁi’ld}aféoﬂ lC%/Iq%]arcER;ﬁWI] (%?Wt)ogﬁﬁaﬁé‘]yet hyl
e o AR ATR, AR ALLCRL DL E (LI GO OP U IE ALt 40960 290

g) in tetrahy rofuran was pwWw se dded soI pyri |ne
(0 243 mb) g)n alsetar %ﬂ@&gfe@@aamuggnbuscgolmol i ng After stirring under

i ce- coollngfor 30 mn., 2-
H- NMR(CDC13) 1.99(3H,s), 2.07(3H.s), 2.19(3H,s), 3.35(3H,s),
3.54(2H,t,J=6.2Hz), 4.09(2H,t,J=6.2Hz), 4.14-4.40(4H,m),
4.80(1H,d,J=13.7Hz), 5.00(1H,d,J=13.7Hz), 6.71(1H,d,J=5.7Hz),
7.03-7.34(7d,m), 7.38(1H,m), 7.65(1H,m), 8.32(1H,d,J=5.7Hz).

15 Example 60

N: \_/
o
HsCO CHj;

2-[[[5- (Difluocromethoxy)—-2—[[ (3,4-dimethoxy-2-
pyridyl)methyl]sulfinyl]-1H-benzimidazol-1-
yllcarbonyl] (methyl)amino]ethyl ethyl carbonate

20 To a solution (8 mL) of bis(trichloromethyl)carbonate
(0.174 g) in tetrahydrofuran was dropwise added a solution (1
mL) of pyridine (0.146 mL) in tetrahydrofuran under ice-

cooling. After stirring under ice-cooling for 1 hr., ethyl 2-
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ani | i noet hyl acetate hydrochloride (0.647 g) obtained in Reference Exanple
27 was added. A solution (1 nL) of 15 triethylamne (0.419 nL) in
t et r ahydr wfou3anssaas dropwi se added, and the m xture was SAWIPesiomue r oom

tenperature for 3 hrs. After concentration under reduced pressure, water
(20 mL) waéreiieteningrthdsichrdonate ﬂntydrmpiatlmredwaéoe&iiﬁaam eeb v ited

ethyl acetate . e et.h acet at yer hed, wi 20 saturated
brine (15 nt} él%]geﬁ'ce% ]a%ﬁfd?q&?saﬁgﬁ asif ]sl\ﬁll\f'S et Aq&tr}erOf

concent r at i op; dETam BUCAA zeoe ren tt@%rah%k@@ﬁrﬁﬁswgb sa%gfv@psé n
tetrahydrofuran (10 nmL). 2-[[[4-(3-

Met hoxypr opadggd 3-aned highe 2nipyrimy Wasetstijiicred! Bitnybpmltembenatwielazat 6 -

0. 877 triethyl am ne and 4 25 di net hyl am nopyri di ne 0.012
() wer eggdd%]fﬁ a@g W&FB? ti@é B35/ 1pdeaed SRS O 7546 T L)

stirred at £O0GIQq 115% Wi r@él%eco%%l”tth@t {nQEltHEQe&zaerQHfggt@cﬁ Sosi] €

water (40 nml) was added to the residue, he m xture was extracted with
et hyl acet adehyBOacdateThe0 etlh)yl doet athyl ag{eaétawes Veshrediad twashaidu rat-ad
brine (15 nL) 5 and_ dried over anhydr ous .magnesi um sul fate. After
concentrati ‘Hfﬁd@ ¥R d 4 @ddyped fiﬁéefde@véﬁeaﬁﬁgdﬁa‘ﬁfff‘wleswﬂbam c

silica gel ol pum, chogamtogr ARy LeLILedube Sldil.q astatadierne=: 2).

then by silica gel colum chronatography dce ate) to
gi ve t helot iféﬁ@mmmdia(s&oa&ebn ig) tesrahgdrerliess ABORPHouS-solid.

1H NVR( CDC13 99 (3H,s) , 2.07 (3H.s) , 2.19 (3H,s) , 3.35 (3H,s) , ,
3.54 (2H,t, Jeflzwsomethwk—z:r[t[ @Jéw)ethoayra 4. 40(411 m

e R e S A Uy BB YR 0T 2
NO F triethylamine (0.279 mL) and 4-dimethylaminopyridine (0.008 g)
were added, and the mixture was stirred at 60°C for 17.5 hrs.

15 After concentration under reduced pressure, water (20 mL) was
added to the residue, and the mixture was extracted with ethyl
acetate (50 mL). The ethyl acetate layer was washed with
saturated brine (10 mL) and dried over anhydrous magnesium
sulfate. After concentration under reduced pressure, the

20 residue was purified by basic silica gel column chromatography

(eluted with ethyl acetate:hexane=1:2, then 1:1), then by

silica gel column chromatography (eluted with ethyl

acetate:hexane=2:1, then ethyl acetate) to give a 1:1 mixture

(0.09 g) of the title compound and 2-[[[6-(difluoromethoxy)-2-

25 [[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]—1H-benzimidazol-1-
yllcarbonyllmethylamino]ethyl ethyl carbonate as a pale-yellow
amorphous solid.

'H-NMR (CDC13) : 1.31(3H,t,J=7.2Hz), 3.06(3H,s), 3.42-3.98(2H,m),
.87(3H,s), 3.90(3H,s), 4.21(2H,q,J=7.2Hz), 4.36-4.54(2H,m),
30 4.90(1H,d,J=13.2Hz), 4.98(1H,d,J=13.2Hz),
.54(0.5H,t,J=73.5Hz), 6.61(0.5H,t,J=73.5Hz),

.78 (1H,d,J=5.3Hz), 7.15-7.25(1.5H,m), 7.44(0.5H,d,J=9.0Hz),

.59(0.5H,s), 7.80(0.5H,d,J=9.0Hz), 8.17(1H,d,J=5.3Hz).

N SO o b W
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)-S N NO HBGNHICOCH3 OOo O CH3

2-[[[5-(Di fluoronethoxy)-2-[[ (3, 4-di met hoxy- 2-

pyri dyl ) matdoslipssdbf i nyl ] - 1H benzi m dazol -1- yl ] carbonyl ] ( retigpo}/omms noj
ethyl ethyl carbonate 20 To a solution (8 nmL) of

bi s(trichl @=xmgtlleyl6ficar bonate (0.174 g) in tetrahydrofuran was dropw se
added a solution (1 nL) of pyridine (0.146 nlL) in tetrahydrofuran under
ice- cooling~Aften stirrj under ice-cooling for 1 hr., ethyl 2 190 WO
03/ 105845 R 03/§754§ (mewjhyl.am no) et hyl car bonate hydrochl oride (0.330
g) obtai ned Ref gr entg, EX | e\14 was added. A solution (1 mL) of
triethylam ne~(0.280 nL) In t raffydrof uran was dropw se added, and the

m xture was stirred\at _roomt rature for 3 5 hrs. After concentration
under reduced pressuyre, ter/ (10\nL) was added to the residue, and the

m xture was ext&acjed withHsCt hyl te (30 nL). The ethyl acetate |ayer
was washed wt saturated brine (10 nL pd dried over anhydrous magnesi um
sul fate. After concgntration under red::cg:d pressure, the 10 residue was

di ssolved in tetrakydrofuran (8 nL). % F

(Di fl uoronet hoxy)-2\[[ (3, 4-di net hoxy- 2-

pyridyl) nmet hyl ] sul fynyl]-1H benzi m dazole (0.432 g), triethylamne (0.279
m.) and 4-di net m nopyridine (0.008 g) were added, and the m xture was
stirred at 60C for 17.5 hrs. 15 After concentration under reduced pressure,
water (20 nmL) was to the residue, and the m xture was extracted with
ethyl acetate (50(l). JThe ethyl acetate |ayer was washed with

2—[Methyl[[ (R)-2~[[[3-methyl-4-(2,2,2~triflucroethoxy)-2-
pyridyllmethyl]sulfinyl]-~1H-benzimidazol-1-

9 yl]lcarbonyl]amino]ethyl l-methylpiperidine-4-carboxylate

2—(Methylamino) ethyl l-methylpiperidine-4-carboxylate
dihydrochloride (0.98 g) obtained in Reference Example 54 was
added to tetrahydrofuran (50 mL) and the mixture was stirred
for a while, to which bis(trichloromethyl)carbonate (0.53 g)

10 was added. After ice-cooling, a solution (50 mL) of A
triethylamine (2.01 mL) in tetrahydrofuran was dropwise added
and the mixture was stirred at room temperature for 3 hrs.
Ethyl acetate (100 mL) was added and the mixture was washed
with an aqueous sodium hydrogen carbonate solution (100 mL)

15 and saturated brine (80 mL) and dried over anhydrous magnesium
sulfate. The layer was concentrated under reduced pressure,
and the residue was dissolved in tetrahydrofuran (20 mL). (R)-
2—[[[3-Methyl-4-(2,2,2-trifluoroethoxy) —2-
pyridyllmethyl]sulfinyl]-1H-benzimidazole (0.74 g),

20 triethylamine (0.56 mL) and 4-dimethylaminopyridine (0.049 g)
were added, and the mixture was stirred at 60°C overnight.

After concentration under reduced pressure, an aqueous sodium
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saturated brine (10 nL) and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the 20 residue was purified by basic
silica gewoowlossaschr omat ography (eluted with ethyl acet atcasirexerses1: 2,
then 1:1), then g% silica gel colum chromatography (eluted wth, ethyl

acet at e: heR¥HEEST, CRpPethyfobiehat o) &' ¥e=afednitet Gie *€8189°g) of
the titl ; - (di ]
e 111 SO LT A LAOTUPAIGA Bocsgne op on) . o

yl ] car bonykkngt hytavhbe] Biyyt widhywadasdeniaiie sasuaapaliebyehkoyso anny phous
solid. 1H NVR(CDC13) : 1.31 (3H,t,J=7.2Hz) , 3.06 (3H, S)g’ 3.42-3.98 (2H m
3.87 (3RRE) drigdopvenHprhydron maggsdwepudfate. 4A5een, 54 (2H,n) , 30

G 2200 s PohaR Rkt dn SRRt I gh et o b2 TR ST i 2 s i
7.44(0. 5H, gyJ52s0biz3i1ida SH0. Eblifin chr@Hatdaiahhi=9eQukkd with ethyl

8.17(1H,d, J=5.3Hz). 191 WO 03/105845 PCT/JP03/ 07546 Exanple 61 aN ~_S N
N O H3C Nagetare:kexrame=0 N OHzen ethyl acetate, then methanol:ethyl

2-[Methyl [[(RL-2-[[[3snethyl -4-(2,2,2-trifluoroet V)w2- _
oyt 1yl rePROTT SR H AT Ee bR i a1 ARRRARB RS PAnRof e¥RbFov
1- et hyl pi geekdi BRofpkandoxylale 2- (Methyl am no)et hy
1-nethy|§i eri di ne-4-carboxyl ate
1 H-NMR(CDCls3): 1.65-2.05(6H,m), 2.23(3H,s), 2.25(3H,s), 2.24-
2.38(1H,m), 2.75~-2.85(2H,m), 3.07(3H,bs), 3.40-4.10(2H,br),
4.38(2H,q,J=7.8Hz), 4.40(2H,m), 4.80-5.10(2H,br),
6.64(lH,d,J=5.6Hz), 7.36-7.47(3H,m), 7.84(1H,d,JdJ=7.8Hz),
8.35(1H,d,J=5.6Hz) .

15 Example 62

(IS -
e S

HoN

F

F F
0

-~
CHj

2-[[4- (Aminocarbonyl)phenyl] [[ (R) -2-[[[3-methyl-4-(2,2,2~
trifluorocethoxy)-2-pyridyl]methyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]lamino]ethyl acetate

20 To a solution (20 mL) of bis(trichloromethyl)carbonate
(0.45 g) in tetrahydrofuran was dropwise added a solution (10
mL) of 2-[[4-(aminocarbonyl)phenyl]amino]lethyl acetate (0.67
g) obtained in Reference Example 55 and triethylamine (0.63

mlL) in tetrahydrofuran under ice-cooling, and the mixture was
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di hydrochl oride (0.98 g) obtained in Reference Exanple 54 was added to
tetrahydrofuran (50 nL) and the m xture was stirred for a while, to which
bi s(tri chivar@mesdayl ) car bonate (0.53 g) 10 was added. Aft erpderPoroBHé Ng, a
solution (50 nL) of triethylamne (2.01 nlL) in tetrahydrofuran was

dropwi se addeidreghatt reom tewpernasrst Fored fat. r ddrhetrempacantgretion 3 hrs.

Et hyl acetate (100 nl) was added and the m xture was th an
aqueous sodiif (rh PIF5SHAEe YBFET| 6gb(r15 ki) al%g%ﬁt:dt% d:teé%&dblﬁ ne

(80 ni) andaJ;H d QU&S u%hmg%&tmeea' wmhs@cﬁ@i Cacdlfed QYR MBS  The

concentrate un er reduced pressure, and the residue was dissolved in
tetrahydr ofettasl (@E2@trite. loRer Rap[ Wd3shetihyith- 02212 Bydarodh Lmorice tatudxdy ) (22-

pyri dyl]ge I?/?E]sul finyl]-1H benzi m dazole (0.74 g 20 triethylam ne (0.56
nL) and T &RitHEEFeCdPréneo.(B9omb) aﬂ%r‘é“a%‘éle?i"e%rﬁfﬂf Skt ure was

stirred at ni Af t I r an
aqueous sodi R To T P Esse A e R A s et e BR e S e o
(50 nL) wascgldedidad hesr edisdvevedand témmyﬁwﬁlm 30 maot.ed (R +-b-et hyl
acetate (50 niL The ethyl acetate |ayer was washed with saturated brine

(50 nL) andl N@iw—dr@h?dﬁoﬁﬁﬁ’égﬁéwﬁhﬁ%ﬁlT%Te After 5 concentration

under reduced . gssur the reS| e u c.silica gel
col um chrtﬁ?ﬁil (j}'r jg'ﬁet%? ]E'tuéL deE eiﬁag?g érg%{ig%%l%exgﬁ@ t hen et hyl
acet at e,10t hen dJBinananeet(dyle3 acst aha= 4 &%etl@ygélﬁﬂqéﬂﬁridiﬂ& 0BT RY

(0.78 g) as a yellow green anorphous solid. 10 'H NVR(CDC13) : 1.65-2.05
(6H, M , 2.vw&Frg Jddeg)), angl the( BRxtyye, waszatlzzr@@ FUHORC fozx 38-migs émil m

R UAEIT R RN CINMIIE Ve T A AV R
7.84(1H,d, Jré&&yé@,pré%s%§@1Hag 4g0ebhg) sodbukXRYREEgO2 Mrbonate
solution (50 mL) was added to the residue, and the mixture was
15 extracted with ethyl acetate (50 mL). The ethyl acetate layer
was washed with saturated brine (50 mL) and dried over
anhydrous magnesium sulfate. After concentration under reduced
pressure, the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=4:6, then
20 6:4, then 8:2) to give the title compound (1.26 g) as a yellow
amorphous solid.
'H-NMR (CDC13): 1.99(3H,s), 2.26(3H,s), 4.15-4.55(4H,m),
4.41(2H,q,J=7.9Hz), 4.80-5.20(2H,br), 6.69(1H,d,J=5.7Hz) ,
7.26-7.38(3H,m), 7.48(2H,d,J=8.9Hz), 7.54(2H,d,J=8.9Hz), 7.66—
25 7.73(1H,m), 8.39(1H,d,J=5.7Hz).

Example 63
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Oo NH3SCO\ ~F H2NFF OOCH3 2- [ [4- (Am nocarbonyl)phenyl] [ [
(R -2- [ [ [3-nmethyl-4- (2, 2, 2-

trifl uorowtchisxapis4R- pyri dyl ] met hyl ] sul finyl]-1H benzi m dazd@dcimpoybis46
carbonyl] am no] ethyl acetate 20 To a solution (20 nm.) of

bi s(trichl or gnet hyl car n e (0.45 g) in tetrahydrofuran was dropw se
added a sol %h_;4- (am nocar bonyl ) phenyl] am no] et hyl
acetate (0.p6 f&rence Exanple 55 and triethylam ne (0.63

ﬁed in

0 l

m.) in tetrahyd A an unt \fed? oling, and the m xture was 193 WO
03/ 105845 PCT/JPOS/ 7546 sti at roomtenperature for 1 hr. After
concentration under ced pressure, water (50 mL) was added to the

ith ethyl acetate (50 nL). The

resi due and tQF m xyure was,€xtrac
Syer hydrochloric acid (20 5 nmL) and

et hyl acetate yeN was mashed with 0.2
saturated brine (50 ) and dried over hydr ous magnesi um sul fate. After
concentration under/reduced pressure, ¢thegresidue was dissolved in
tetrahydrofuran (30\m.). (R -2- [[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl ] met hyl ] sul fi®yl]-1H benzi m dazole (1.11 g), 10 triethylam ne (0.63
m.) and 4-dinet@¥£a§inopyridine (0.037 g) were added, and the m xture was
stirred at 60C for 30 mn. and at roomtenperature overnight. After
concentration under Preduced pressure, an aqueous sodi um hydrogen carbonate
solution (50 m) added to the residue, and the m xture was 15 extracted
with ethyl acetate (o0 nL). The ethyl acetate |ayer was washed with
saturated brine (50/nm.) and dried over

N

/

CHs

2—[Methyl[[(R)-2-[[[3—-methyl-4-(2,2,2-trifluoroethoxy)—-2-
pyridyl]methyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]lamino]ethyl l-methyl-4-piperidinyl carbonate

5 2—- (Methylamino) ethyl 1l-methyl-4-piperidinyl carbonate
dihydrochloride (1.01 g) obtained in Reference Example 56 was
added to tetrahydrofuran (30 mL) and, after stirring for a
while, ice—cooled. Bis(trichloromethyl)carbonate (0.69 g) was
added and a solution (10 mL) of triethylamine (1.95 mL) in

10 tetrahydrofuran was dropwise added. After stirring under ice-—
cooling for 1 hr. and at room temperature for 1 hr., the
precipitated solid was filtered off. After concentration under
reduced pressure, ethyl acetate (50 mL) was added, and the
mixture was washed with an ice—cooled aqueous sodium hydrogen

15 carbonate solution (50 mL) and saturated brine (50 mL), and
dried over anhydrous magnesium sulfate. The layer was
concentrated under reduced pressure, and the residue was
dissolved in tetrahydrofuran (20 mL). (R)-2-[[[3-Methyl-4-
(2,2,2-trifluoroethoxy) -2-pyridyllmethyl] sulfinyl]-1H-

20 penzimidazole (1.11 g), triethylamine (0.63 mL) and 4-

dimethylaminopyridine (0.037 g) were added, and the mixture
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anhydr ous magnesi um sul fate. After concentration under reduced pressure,
the residue was purified by basic silica gel colum chromatography (el uted
wi t h et hyWwoasabside: hexane=4: 6, then 20 6:4, then 8:2) to qicrerpodrersté t| e
conpound (1.26 g) as a yellow anorphous solid. 1H NVR(CDC13): 1.99(3H,s) ,
2.26(3H,s) wa%, 456LurEh(afH, Gr@°C 4vaLN24hy, J AL @ contdedBret2002thde),

6.69(1H d, J=5.7Hz), 7. 26- 3 7.48 ( HdJ89 7.54
(2H, ((j J=8. gfpguce %%es%rei 7"’3‘1 %ﬂqe:%m SQdéEm VF‘HC’%‘*-% %HEE]%?OIE%‘a?rpl e 63 194

WO 03/ 10584, 0 6
S5 o O b B 86 S By s

pyridyl] metéptiautdd rwiﬂh ldtHyen sicstedzol (510- my) | CHIdami;Hy]l aamettta]teetllayler
1- met hyl -A4- pi peridin carbonateSZ(l\/EthyIamno ) et hy
1- met hyI %4- ‘ﬁ%e"i’?ﬂ’r?@llw FoEted RydrscHPEr mad f‘.“tdo‘iriﬁdo‘b‘f%lf ned in

Ref erence 531%?% G et rap f gﬂ%@t)n

stirring for & ]\-EI‘%?%S I ce- cool élg' Bi s(t r?gilﬁo%%ﬁy car gﬁgga %ﬁgged)
was added pusksuso) ulth@rre(s]ﬁuﬁ_)ﬂa@f pluri€tibyl by besf{d. 9511ty gel léblumn
tetrahydrof uran was dropwi se added. After stirring under ice- cooling for 1

hr. and at FReMRteRRretRitlr elfdred with eithyl pretpprt Besanedtilh vidsed il tered
of f. After &{H§§”gé§%3{gllgﬂgﬁ-methanol.ethyl acetate=1:19) to give the

10 title compound (0.70 g) as a yellow amorphous solid.
'H-NMR (CDC13) : 1.70-1.86(2H,m), 1.20-2.04(2H,m), 2.23(3H,s),
2.28(3H,s), 2.10-2.35(2H,m), 2.60-2.72(2H,m), 3.08(3H,bs),
3.40-4.20(2H,br), 4.39(2H,q,J=7.9Hz), 4.44(2H,m), 4.60-
4.74(1H,m), 4.80~5.15(2H,br), 6.65(1H,d,J=5.9Hz), 7.35-

15 7.52(3H,m), 7.84(1H,d,J=7.5Hz), 8.35(1H,d,J=5.9Hz).
Example 64

s N—

N\>— /O

CH3
2—[[4-(Aminocarbonyl)phenyl] [[2-[[[3-methyl~-4-(2,2,2~
trifluoroethoxy)-2-pyridyllmethyl]sulfinyl]-1H-benzimidazol-1-
20 yl]carbonyl]aminolethyl acetate
To a solution (5 mL) of bis(trichloromethyl)carbonate
(0.12 g) in tetrahydrofuran was dropwise added a solution (5
mL) of 2-[[4-(aminocarbonyl)phenyl]amino]ethyl acetate (0.22

g) obtained in Reference Example 55 and triethylamine (0.17
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reduced pressure, ethyl acetate (50 nL) was added, and the m xture was
washed with an ice-cool ed aqueous sodi um hydrogen 15 carbonate sol ution (50
m.) and swwouwsabssdsbrine (50 nL), and dried over anhydr ouPdTampo®eisuen

sul fate. The layer was concentrated under reduced pressure, and the

resi due wasnL)diJ'ssdiaitemfiyrdrtOénlmnydndémr Sane(-QOOhLI)lg (R)d 2tli¢ [mBiNbitey Iwak

fl h d | finyl dazol
(111g). (FHOUIA dih Hoofo SEEERER TRS. JoFas eyl adiaisgy Al L) (02637 o)
were added, @iy t Re oINS ¢ thiR WQsoé&ikQéééédPﬁéHPQéle%@eta@é Eig rred

at 60C overni ght. After concentration under reduced pressure, an aqueous
sodi um hydmigen Caebenhy? asetaté ohaysd wd9g wexsheatldeadh atheatesl thudneand

t he mxtgre was _extracted with eth¥/1 acetate (50 nlL). The eth&l acetate
| ayer 5 was(2dHed and ety PYEEd 2B VﬁéOPSOmﬁ‘E’?e%hW“oﬁli‘Je%Pﬁ/er £4&/Kydr ous

Tagnest Um sullal e ALLST SONGCRLEALLAN UAYEL L odce o BIGES U, Lhe resi due

was purifie c silitca gel ronht ogr uted with ethyl
acet at e: hemnﬁdlvled tlheltetﬁtahyldraﬁetrahe(lt)hﬁn) netma{rtql3—e¢éﬂﬂy1aqet(ate £+-19)
to give the 10 title conpound (0.70 as a_yel |l ow anorphous solid. 1H NWR
(CDC13) : Itrigtlugmethgxyy —2 -pygedylgmetbmﬂwfulf:znszlalr b%l}zmzt%quem s)

2102 S & ST (M) o GOt Ui At LD

6. 65(1Hd, Jap. A )g) %wede BaAdEAR2ahdHiAE mitiBfe (Wh ds dedrddizat 6BC3%or 1
(1H,d,J=5.9Hz) . Exanple 64 NO )-SN N OO NHIC OF H2N
hr. After concentration under reduced pressure, an agueous

sodium hydrogen carbonate solution (20 mL) was added to the
residue, and the mixture was extracted with ethyl acetate (30
mL) . The ethyl acetate layer was washed with saturated brine

15 (20 mL) and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by basic silica gel column chromatography (eluted with ethyl
acetate:hexane=3:7, then 5:5, then 8:2) to give the title
compound (0.34 g) as a pale-yellow amorphous solid.

20 'H-NMR(CDCls): 1.99(3H,s), 2.26(3H,s), 4.15-4.55(4H,m),
4.41(2H,q,J=7.9Hz), 4.80-5.20(2H,br), 6.69(1H,d,J=5.9Hz),
7.26~7.40(3H,m), 7.47(2H,d,J=8.8Hz), 7.54(2H,d,J=8.8Hz), 7.65-
7.74(1H,m), 8.38(1H,d,J=5.9Hz).

Example 65
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FF OCH3 2- [ [4- (Am nocarbonyl)phenyl] [ [2- [ [ [3-nmethyl-4- (2,2, 2-
trifluoroethoxy)-2-pyridyl]nmethyl]sulfinyl]-1H benzi m dazol-1- 20

yl ] car bonwd @mossal et hyl acetate To a solution (5 nmL) of  PCT/JP03/07546

bi s(trichl oromethyl)carbonate (0.12 g) in tetrahydrofuran was dropw se
added a sol ution ( pf 2- (14 (am nocar bonyl ) phenyl ] am no] et hyl acetate
(0.22 g) obtaine efékfn é Ex le 55 and triethylamne (0.17 196 WD
03/ 105845 PQTLQPO Takydr of uran under ice-cooling, and the
m xture was stDrred\lat r'dom t enp @% 30 nin. Water (20 nL) was
added, and the m xture mas Oract

th ethyl acetate (30 nlL). The ethyl
acetate | ayer was wa ith sa@# ate bQ#Qe 5 (20 nL) and dried over
anhydr ous magnesi um s faéf. Af t concen

I

ation under reduced pressure,
the residue was dissolved/in tetrahydrofuran (10 ni).
2-[[[3-Methyl -4-(2, 2, 2-

trifluoroethoxy)-2-pyridyl*}hmet hyl ]Jsul finyl]-1H benzim dazole (0.37 g),
triethylamne (0.28 nL& and 4-di net hyl am nopyridine 10 (0.012 g) were
added, and the m xture stirred at 60C for 1 hr. After concentration
under reduced pressure, angaqueous sodi um hydrogen carbonate solution (20
m.) was added to the resydue, and the m xture was extracted with ethyl
acetate (30 nL). The ethyw acetate |ayer was washed with saturated brine
|5 (20 nL) and dried over @Mhydrous magnesium sul fate. After concentration

under reduced pressure, the residue was purified by basic silica gel
col um chrohako@?@mhyztbﬂlﬁTﬂ?ﬁMQﬂ71&ﬂﬁﬂ(4—m@§h98§~ﬁeﬁaﬂemstﬁylthen 5.5,

(ren ©: 2) 2Pl Sty o SRR L0, 3.0 o5, 8, BaLSqyel L ow, aorphous
4.41 (2H, 0, yEVe@Biny 1 AaR0er313@n(idd 1Rthyl €a8BohdEed, J=5. 9Hz)

5 5-Methoxy-2-[[ (4—-methoxy-3,5-dimethyl-2-
pyridyl)methyl]lsulfinyl]-1H-imidazo[4,5-b]pyridine synthesized
according to the method described in JP-A-63-146882 was
subjected to preparative HPLC for optical resolution to give a
(-) enantiomeric form (0.10 g) thereof. To a solution (5 mL)

10 of this form in tetrahydrofuran were added 2-

[ (chlorocarbonyl) (methyl)amino]ethyl ethyl carbonate (0.081 g)
obtained in Reference Example 34, triethylamine (0.080 mL) and
4—dimethylaminopyridine (0.007 ¢g) and the mixture was stirred
at 50°C for 18 hrs. After concentration under reduced pressure,

15 water (30 mL) was added to the residue and the mixture was
extracted with ethyl acetate (50 mL). The ethyl acetate layer
was washed with saturated brine (30 mL) and dried over
anhydrous sodium sulfate. After concentration under reduced
pressure, the residue was purified by basic silica gel column

20 chromatography (eluted with ethyl acetate:hexane=2:1) to give
the title compound (0.053 g) as a colorless oil.
'H-NMR (CDC1ls) : 1.30(3H,t,J=7.1Hz), 2.24(6H,s), 3.15,3.32(total
3H,s), 3.73(3H,s), 3.90-4.55(9H,m), 4.85(1H,d,J=13.2Hz),
4.97(1H,d,J=13.2Hz), 6.80(1H,d,J=8.8Hz), 7.96(1H,d,J=8.8Hz),
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7.26-7.40(3H, M, 7.47(2H,d,J=8.8Hz), 7.54(2H,d,J=8.8Hz), 7.65- 7.74 (1H m

, 8.38 (1H,d,J=5.9Hz) . Exanple 65 197 WD 03/105845 PCT/JP03/07546 / N O
~-S N H3WU])371]158145N N CH3 H3C N H3C O CH3 0 0= 0 CH3 (rQEEBLHYIS46
2-[[[ 5- met hoxy-2-[[ (4- met hoxy- 3, 5-di net hyl -

pyrldyl)neﬁhQBKéHLS)nyl] 3H i m dazo[ 4, 5- b]pyrldin-3- yl]

carbonyl ] (peth apj.no] et hyl carbonate 5

5- Met hoxy- gefﬁ¥iéng%hoxy 3,5- dinethyI-Z-

pyridyl) et hyl ] sul finyl]; 1H—| dazo[ 4, 5- b] pyri di ne synt hesi zed according
to the nethod desgri W JP%A-63- 146882 was subj ected to preparative
HPLC f or g}gcal esolutigﬁ‘i (-) enantioneric form (0.10 Q)
thereof. T } 6lpr m i n tetrahydrofuran were added
2- [(chlorocarbony (meth nlno] t et hyl carbonate (0.081 g) obtained
i n Reference Exanpl e 34 rieth m n (0 080 nmL) and

4- dlnethylanlnopyrldﬂ . 007 é&cand Prelllsi xture was stirred at 50C for
18 hrs. After concentratl n under reduced pressure, 15 water (30 nL) was
added to the residue and A he m xture was extracted with ethyl acetate (50
m.). The ethyl acetate |ayer was washed wth saturated brine (30 nL) and
dried over anhydrous sodrhnlsulfate After concentration under reduced

pressure, the residue purified by basic silica gel colum 20

chr omat ogr aphy (el uted wi et hyl acetate: hexane=2:1) to give the title
compound (0.053 g) as a cplorless oil. 1HNVR(CDC13) : 1.30 (3Ht,J=7.1Hz)
, 2.24 (6H,s) , 3.15,3.33 (total

CH,

(+) -Ethyl 2-[[[5-methoxy-2-[[ (4-methoxy—-3,5-dimethyl-2-

5 pyridyl)methyl]lsulfinyl]-3H-imidazo[4,5-b]lpyridin-3-
yl]carbonyl] (methyl) amino]ethyl carbonate

5-Methoxy—-2—[[ (4—methoxy-3,5-dimethyl-2-

pyridyl)methyl]sulfinyl]-1H-imidazo[4,5-b]lpyridine synthesized
according to the method described in JP-A-63-146882 was

10 subjected to preparative HPLC for optical resolution to give a
(+) enantiomeric form (0.10 g) thereof. To a solution (5 mL)
of this form in tetrahydrofuran were added 2-
[ (chlorocarbonyl) (methyl)amino]ethyl ethyl carbonate (0.081 g)
obtained in Reference Example 34, triethylamine (0.080 mL) and

15 4-dimethylaminopyridine (0.007 g) and the mixture was stirred
at 50°C for 18 hrs. After concentration under feduced pressure,
water (30 mL) was added to the residue and the mixture was
extracted with ethyl acetate (50 mL). The ethyl acetate layer
was washed with saturated brine (30 mL) and dried over

20 anhydrous sodium sulfate. After concentration under reduced
pressure, the residue was purified by basic silica gel column
chromatography (eluted with ethyl acetate:hexane=2:1) to give
a 2:1 mixture (0.115 g) of the title compound and (+)-ethyl 2-
[[[5-methoxy-2—-[[ (4—-methoxy-3,5—dimethyl-2-
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3H,s), 3.73 (3H,s) , 3.90-4.55 (9H,m) , 4.85 (1H,d,J=13.2Hz) ,
4.97(1H, d, J=13. 2Hz), 6.80(1H, d, J=8.8Hz), 7.96(1H, d, J=8.8Hz), 198 WO

03/ 105845WeMB/1d503/ 07546 8 23 (1H s) . Exanple 66 / N O BCHBoM7SHC' 0 N N
CH3 ~=O H3C- N H3C O CH3 (+) - Et hyl o

2-[ [ [ 5- met RE%y9ZL) Pelbred ﬁ‘é&?l@ylslﬁwnﬂtmmazzv ,5-blpyridin-1-

d 3- vl .
Urethyl) " aihcr2dphy Y (e it PR PEs oy MG B 5 el e8Pty - 2
pyridyI)neﬁ@wNMRLdﬁdmwh]ilhbleQazgﬁémﬁ,bipw4(@hrgasyntheS|zed accordi ng

to the nmethod described in JP-A-63-146882 was 1o subjected to preparative
HPLC for optP8aB- ﬂés%}ﬁﬁKb%tﬁb %ﬁxﬁ@.a53(ﬁ%(3ﬁn&ﬁblén§£ré HSr(AH(D) 10497 8-

2. [ (oni or ScLPBORY) (ne ROT KRS Rt etfr® G " dar boiace (b Bad=8) Pisbt ai ned

in Refer GHQGZEXBFTDE@téﬂaltIHeéhW am ne (0.080 ni) and 15
4- di met hyl am nopyri di ne (0.007 g) and the m xture was stirred at 50C for

18 hrs. After concentration under reduced pressure, water (30 nL) was
added to the resigue aEd t m xture was extracted with ethyl acetate (50
nL). The ethVP2ABEIGR“FARI® was washed with saturated brine (30 nL) and

dried over 20 anjydsousng ot U s utdatd, i oy (e AAE S 0L %aogsyﬂgeg reduced

pressure, the residue was purified by basic silica gel colum

chronatBbraphyr@étuabdrvilimgﬂ¢mdnu&&n@d£ahekanﬂn@'ﬁbwdergbwﬁs1st1ng of
the remaining components was coated on sucrose-starch spherical
granules while spraying a hydroxypropyl cellulose solution,
thereby producing spherical granules, which spherical granules

were vacuum dried and passed through a round sieve to give

15 granules.

composition in 300 mg of granuies (mg)
sucrose-starch spherical granules 10.0
compound of Example 1 30.0
magnesium carbonate 22.4

20 purified sucrose 59.8
corn starch 36.4
low substituted hydroxypropyl cellulose 40.0
hydroxypropyl cellulose 1.4
total 300.0

25

Industrial Applicability
The compound of the present invention is converted to a
proton pump inhibitor in living organisms to show a superior
anti-ulcer activity, a gastric acid secretion inhibitory
30 action, a mucosa—protecting action, an anti-Helicobacter
pylori action and the like. Since it shows low toxicity, the

compound is useful as a pharmaceutical product. In addition,

it is stable to acid, which obviates the need to formulate an

200



a 2:1 mxture (0.115 g) of the title conpound and (+)-ethyl 2-
[[[5- et hoxy-2-[[ (4- nmet hoxy- 3, 5-di nethyl -2 199 WO 03/105845 PCT/ JP03/ 07546
pyri dyl ) matdwnslipssdbf i nyl ] - 1H i m dazol[ 4, 5- b] pyri di n-1 - PCT/JP03/07546
yl ] carbonyl ] (nmet hyl )am no] ethyl carbonate as a colorless oil. 1H NWR
(CDC13) . én26xric38o Bl n@reparazmiqrﬁlefs'L)ch irg t@gr@ rﬁguse%(ﬂ:l@t apsBHEQY,
3.73(3H,s), 388455(9Hn2 4.78 505(2Hr2l g 1H d_J=8. 8Hz)
. 7.76, 7. 9BrPRUCHNg gl gepyeLic §r@§a2t21(ofrbt ar Irleéj)uceﬁr B§r5 F8n° Exarrpl e
Accor di ng erbgfafc%ﬁ% ”Eaéﬂﬂﬁ@é'%ﬂf&ﬁv 48] 9.2 phQ1e8RET hbvaaly rolling
granul at or usting powder consisting of the remaining components was
coated on glufroselsyairshssphbswioad, prmnuhdsnily [forsphayeddealitydndxypr opyl
cel | ul osge sol uti on, thereb){.‘aprodum ng spher.i calawgranul es, which s herl cal

granul es’ @BEEIHER uurRTEHS A6 pRSs EATPRPHLgRLWP ot ATTST SRt
granul es. %HgBoéh{:éQEc' Qo%@%%%aﬂ%o%%es A s £ UCHRIB %Eé&%lﬂléﬁhe” cal

granul es 10. conpound o nesi um car bonate 22.
purified sueheBet59yBactOon 5& aradi by 4xdmss ssithstartdutsadcley ditoxgpr opyI
cellul ose 40.0 h{dr oxypropyl cellulose 1.4 total 300.0 25 Industri al

Appl i cabi | DrpdrTad Eoﬁﬁmflﬁﬁ‘g%‘ﬂ tnecpreRionaMshtina ™ STEGRPePIER to a

et vity, Bogase Pk uni o ebly crrdR PR Dt 5 e SegteinBie dnker

micosa- ps oj,eelr;Nga3Chh 08nt 8buBdd+ -diald cazbﬁCﬁr@ 1imd.ori action and the |ike.
Since it shows |low toxicity, the

This application is based on patent application Nos.
2002-175086 and 2003-41085 filed in Japan, the contents of

which are hereby incorporated by reference.

15
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conpound i s useful as a pharmaceutical product. In addition, it is stable
to acid, which obviates the need to fornulate an 200 WO 03/ 105845

PCT/ JPO3/ o0oes@ossant eri c- coat ed preparation, which in turn prcadiroge’sthe cost
for producing an enteric preparation, and reduces the size of preparation
to faC|I|tate smallomnng for patients heAHE difficulty in swallow ng,
particul arly T8l Ll Sl |abnihnd il doBABGUERCAFo LR COTPPUNA Shows
faster absorptlon an ‘enterrc-coated preparations, a gastric acid
secretion- inhibitory action is rapidly expressed, and since it is
gradual 'y converted to conventionally known proton punp inhibitor in
living orga s-Nhe cgﬁbound is sustainable and 10 useful as an anti-ulcer
drug and th N §/appIN_t| on is based on patent application Nos.
2002- 175086 \and 3-41085 in Japan, the contents of which are

her eby incorporat by re 15 201 WO 03/105845 PCT/ JP03/ 07546

CLAIMS 1. An i gméonp represented by the formula (1): aN Os NN
A R ~XI N/ 2 D2 Y 5 whereinring Ais a pyridine ring
optionally haV|ng substltuents ring Bis a benzene ring optionally having
substit uent s-.or &/ nDnocycllc aromatic heterocycle optionally having

(I

5 wherein

ring A is a pyridine ring optionally having sﬁbstituents,

ring B‘is a benzene ring optionally having subétituents or a
monocyclic aromatic heterocycle optionally having
substituents,

10 X; and X,
are each an oxygen atom or a sulfur atom,

W is a divalent chain hydrocarbon group optionally having
substituents or a divalent group represented by the
formula:

15

_W 1—'2—_'W 2=

wherein W, and W, are each a divalent chain
hydrocarbon group or a bond, Z is a divalent

20 hydrocarbon ring group optionally having
substituents, a divalent heterocyclic group
optionally having substituents, an oxygen atom, SO,
wherein n is 0, 1 or 2, or >N-E wherein E is a
hydrogen atom, a hydrocarbon group optionally having

25 substituents, a heterocyclic group optionally having
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substituents, 1 o X1 and X2 are each an oxygen atomor a sulfur atom, Wis
a dival ent chain hydrocarbon group optionally having substituents or a

di val ent woonspossapr esented by the formula: 15 W1-Z W2 woariPosoidde and W2

are each a divalent chain hydrocarbon group or a bond, Zis a divalent 20
hydr ocarbon ring grospbeptitoratby halbwegr sabsanewerdzoure di Vavwenr

het erocyclic group optionally haying substituents,. an oxygen.ato SO,
wherein nis 0, 1 ora§%°5VC§K%EFXXegg?HpEE?%_%ng§%ﬂ%ﬁ¥ﬁ?%§kﬂ%la?fgup’ a
hydrocarbon group optiQRablypahayl NgragnsuRst bisient Sy B atieACKHduS 910up
optional ly having 202 WO 03/105845 PCT/JP03/ 07546 “substituents, a |ower
al kanoyl group, a | owewerabR&xysaifonyl group, arswarfEnoploxpeenhoryl group,

a thiocarbanoyl group, a_lower alkylsulfinyl group, a _|awer alkylsulfonyl
group, a’sul fanoyl gW@Hﬁflawsrnﬁﬁbyiﬁﬂéfa%?¥§I%{WQé;nﬂHdij T a di-|ower

al kyl sul f anoyl groupal@ngﬁﬁkgH%g%§P¥é?gtogﬂ,af§hs§ﬁﬁgﬁgyfidyguggrgyp, an

aryl sul fonyl group, an ~arylcar Up or a carbanoyl group optionally
havi ng substituents, aafdswh€ingli §raapoxygearat am fdfyIS@rowgy, =M E, WL and
W2 are each a divalent chain hydrocarbon group, R is a hydrocarbon _group
optional |y having suBStilcasResyér ITqURePEr &cHRIPINQGF b H VIR i THANP Vi ng

substituents, R and W8 mmy be bonded t o, eachgi herss B AR atom,

10 S0, or >N-E, W; and W; are each a divalent chain
hydrocarbon group,
R is a hydrocarbon group optionally having substituents or
a heterocyclic group optionally having substituents,
R and W
15 may be bonded to each other,
D, and D,
are each a bond, an oxygen atom, a sulfur atom or >NR;
wherein R; is a hydrogen atom or a hydrocarbon group
optionally having substituents, except for when D; and D;
20 are each a bond, and
Y is a hydrocarbon group optionally having substituents or
a heterocyclic group optionally having substituents,

or a salt thereof.

25 2. The compound of claim 1, wherein Z is a divalent
hydrocarbon ring group optionally having substituents or a

divalent heterocyclic group optionally having substituents.

3. The compound of claim 1, wherein ring B is a benzene ring

30 optionally having substituents.

4. The compound of claim 1, which is represented by the
formula (II):
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are each a bond, an oxygen atom a sulfur atomor >NRL wherein RL is a
hydr ogen atom or a hydrocarbon group optionally having substituents,

except fowomsans®ds and D2 20 are each a bond, and Y is a Hgdrrozersheon gr oup
optionally having substituents or a heterocyclic group optionally having
substituents, or a salt thereof. 25 2. The conpound of claim1, wherein Z
is a divalent_ _hydrocarb ring group optionally having substituents or a
di val ent heg€éroeyelf,c grpup optionally having substituents. 3. The
conmpound ofl 8T ei n M4 B is a benzene ring 30 optionally having
substi tuent s | aim 1, which is represented by the
formula (11) : 5 pCT/JP03/07546 > S N) NR X N H3C
CCH2CF3 .. WDIR(!I wherein each synbol in the fornmula is as
defined in cliaimN 5 57 T conpfdOhdCEE any of claims 1 to 4, wherein X1
and X2 are éach gy oxygen atom 6. The conpound of claim1l, wherein D1 and

D2 are each a“bon or an oxygen atom except for when D1 and D2 are each a
bond. 10 7. The gpnpound of claim1, whed®n Wis a divalent chain

hydr ocar bon group dptionally havi ng substituents. 8. The conmpound of claim
1, wherein Wis a Ayl ene group. 15

?2
Y

wherein each symbol in the formula is as defined in claim 1.

5 5. The compound of any of claims 1 to 4, wherein X; and X, are

each an oxygen atom.

6. The compound of claim 1, wherein D; and D, are each a bond

or an oxygen atom, except for when D; and D, are each a bond.
10

7. The compound of claim 1, wherein W is a divalent chain

hydrocarbon group optionally having substituents.

8. The compound of claim 1, wherein W is an ethylene group.
15
9. The compound of claim 1, wherein R is a C;-¢ hydrocarbon

group optionally having substituents.

10. The compound of claim 1, wherein ¥ is a C;-¢ hydrocarbon
20 group optionally having substituents or a saturated

heterocyclic group optionally having substituents, which

contains, as ring-constituting atom, 1 to 4 hetercatom(s)

selected from oxygen atom, nitrogen atom and sulfur atom.

25 11. The compound of claim 1, wherein X; and X; are each an
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9. The conpound of claim1l1l, wherein Ris a Cl_6 hydrocarbon group
optionally having substituents. 10. The conpound of claim1l, wherein Yis a
Cl_6 hydrewanshioss4520 group optionally having substituents raT/ROF6tSu6 at ed
het erocyclic group optionally having substituents, which contains, as

ri ng- consti exyygey ateom L tagrd4 Dhetee ozrdn(d)borgk|actaad dyy@@anoxrgen eatept

nitrogen atom and sul fur om 25 11. The compound of claim 1, wherein X1
and X2 are %hwﬂﬁn Uléﬂof‘\?%%s?’i%5%‘ﬂé‘®% MH7ET SRS FPUBL Bnd D2
are each a bgngd er 5% 0 for re both a
bond, Wis an ethﬁfgﬁéggrg%gfﬁ% Q?gygegklg'g?fyﬁ985558?8gﬁ58§8?§ a Cl 6

hydr ocar bonogt bopal byt hanahd ysulaat ingresuiss tort aesbsuentadsakygahed oxygen 5
cont ai ni ng heterocyclic grou optionally having _substituents whi ch may

further confaPhai135ng kgt Ghift PR GRMtirned 1y hRyiBposEbRTLTUSRFR T ed
] om oLy gerRLem ndy | Fepeia O Alth, HA Tihcdbtert futing TRELROMPOI Of

claim1, which i1s a conpound rom

[ 3- met hyl - dhet@roaom () tséIdatsrdeidmxWxygdn atom, nitrogen atom and
pyridyl]methyl]sul finyl]-1H benzi m dazol -1- yl]carbonyl]am no] et hyl
acetate, etRYLTOr [Pyl [[(R) -2-[[[3-nethyl-4-(2,2, 2-trifluoroethoxy)- 15
2-pyridyl]methyl]sul finyl]-1H benzi m dazol -1 yl] carbonyl] am no] ethyl
carbonate, 2- [nmethyl [ [ (R -2- [ [ [3-nethyl-4- (2, 2
2-triflugroe2hore cdmpdyrid dyt |dmedihy 11],s whfiichy lik- dHcbapauitida&Décted YEtom
carbonyl ] am no] ethyl t etrahydropyran-4-yl carbonate, 20 2- [nethyl [ [2-
[ [ [3-net hgtmethpl | [ R) 2= b || 3medhadridoxip) 2. 2-trifluoroethoxy) -2-
pyridyl]rmethyl]lsulfinyl]:1lH benzim | -1 -, yl]carbonyl]am no] et hyl
tetrahydrop@?ﬁ%aﬁibre%%%%iﬁliﬁ;nygiﬁgﬁg%enzldeLZOl_g_

2-[nethyl [ [%ﬂ&ﬁbmi\wmﬂnéﬁe@aﬁ- tadfdatt@r, oet hoxy) - 2-

pyridyl]nmethyl]sul finyl]-1H benzim dazol -1 25 yl]carbonyl]am no] et hyl
carbonat e, ethyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -

15 2-pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1- 4
yl]carbonyl]amino]ethyl carbonate,
2—[methyl[[ (R)-2-[[[3-methyl~4-(2,2,2-trifluorocethoxy)-2-
pyridyl]lmethyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl]amino]ethyl tetrahydropyran—-4-yl carbonate,

20 2-[methyl[[2-[[[3-methyl-4-(2,2,2-trifluorocethoxy)—-2-
pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1-
yl]lcarbonyl]amino]ethyl tetrahydropyran—-4-yl carbonate,
ethyl 2-[methyl[[2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]lmethyl]sulfinyl]-1H-benzimidazol-1~-

25 yljcarbonyl]lamino]ethyl carbonate,
ethyl 2-[[[5-methoxy-2-[[ (4~methoxy-3,5-dimethyl-2-
pyridyl)methyl]lsulfinyl]-3H-imidazo[4,5-b]pyridin-3—
vllcarbonyl] (methyl)amino]ethyl carbonate,
2—[[[5-methoxy-2-[[ (4-methoxy-3,5-dimethyl-2—-

30 pyridyl)methyl]lsulfinyl]-3H-imidazo[4,5-b]lpyridin-3—
yl]lcarbonyl] (methyl)amino]ethyl acetate,
2—[methyl[[2-[[[3—methyl-4~(2,2,2-trifluocrcethoxy)-2—

pyridyllmethyllsulfinyl]-1H-benzimidazol-1—
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ethyl 2-[[[5-nethoxy-2-[[(4-nmethoxy-3, 5-di net hyl - 2-
pyridyl)nmethyl]sul finyl]-3Himdazo[4, 5-b]pyridin-3- yl]

car bonyl ]Wmﬂshyls&tam no] et hyl carbonate, PCT/JP03/07546
2-[[[ 5- met hox (4-met hoxy- 3, 5-di net hyl -2 30

pyridyl) net Mﬁ/?@nbﬂm%/] jmBpp ¢?¢Tdalzcﬁ[@let85‘-eb] pyridin-3- yl] carbonyl]

hyl
STt {1 2R L IEPRR B S 2 L rmsuia gy dmethyL-2-
pyridyl ] met Fykl&yi zh@whhﬁé—hpﬁﬂﬁln]‘—dﬁ;@eﬂm%%a\é&ay 105845 PCT/ JP03/ 07546

yl ] carbonyl ] am no] et hyl  acet at e,
2-[[[5- et hmiilcarlp@(lzdlhén@’dxyl)aar&rm]mm -Cﬁ-rbonate,

B S Lo SR )
oy TEL YL ot 5 et S

2-[[[2-T[I 4y¢Beaebhmy<¥btmdxy’1)%a3nm]mﬂhyl- carbonate,
pyridyl]nmethyl]sulfinyl]-1H benzim dazol-1- 10
yi ] car bonyl ?%’Pﬁé]r h%r bﬁ% Tb} é‘%ﬁw-%%rr%war@poam ~3-methyl-2-

2-[[[5-(dif
pyridyl) net%gﬁ&ﬁ I ny]l;{ l%—é% ;Hzatq@ﬁ% ggrlbonyl ] (et hyl ) am no] et hyl
et hyl cardopalearbeiyR] &aéth;t.'h)efnaﬁfo] sl yi3 caAb@@m@undnaepr esented by the

formula (V): NB~SN Nqg RNXL W D (v) HX2 D2
2— [[[5—(difluoromethoxy)-2—-[[ (3,4-dimethoxy—-2—
pyridyl)methyl]lsulfinyl]-1H-benzimidazol-1-
yllcarbonyl] (methyl)amino]lethyl ethyl carbonate,
or a salt thereof.

15

13. A compound represented by the formula (V):

------

I
D1 V)

wherein
20 ring A is a pyridine ring optionally having substituents,
ring B is a benzene ring optionally having substituents or a
monocyclic aromatic heterocycle optionally having
substituents,
X1 and X,

25 are each an oxygen atom or a sulfur atom,
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Y wherein 20 ring Ais a pyridine ring optionally having substituents,
ring Bis a benzene ring optionally having substituents or a nonocyclic
aronmat i c Wet®riossgsl e optionally having substituents, X1 ad/ia3/@B4@re each
an oxygen atomor a sulfur atom 206 WO 03/105845 PCT/JP03/ 07546 Wis a
di val ent ch@éi n hydi®cardioregrouphedtn diyaldogalrbenngrospbeptioeat by orawing
di val ent group represented hy the fqrggla: 5W Z W wherein WL and W2 are

each a dival ent ch3PPEHRFECHoR FFodg St FTBYRdrepregeqtad iy ehre

hydrocarbon ring geQup,optionally having 10 substituents, a dival ent

het erocyclic group optionally having substituents, an oxygen atom SOn
wherein nis 0, 1 or 2, or >NNE wherein Eis a hydrogen atom a

hydr ocar bon group optigonal X_Dﬁrtgg substituents, a heterocyclic group
optional Isy having 15 bst -t uehtss, a | ower al kanoyl group, a | ower ‘
al koxycar bonyl group, an aral kyl oxycarbonyl group, a thiocarbanoyl group,
a |l ower al kylsulfinyl group, a |ower alkylsulfonyl group, a sulfanoyl
group, a nono-|ower athkartsid framapt B s eadh -d @ienl2dtakkyglisul f anoyl
group, an arylsul fanmoyl group, an arylsulfinyl group, an arylsulfonyl
group, an aryl car borBYIRRFUP B B ¥ IPdnsy Pogtoup éEtﬁoﬁéY@zenhaving

Ut Lot and AL AR LA o Bt U8 e
optionaldgy having subsibdtieiifent®, a divalent heterocyclic group
optionally having substituents, an oxygen atom, SO,
wherein n is 0, 1 or 2, or >N-E wherein E is a
hydrogen atom, a hydrocarbon group optiocnally having
substituents, a heterocyclic group optionally having
15 substituents, a lower alkanoyl group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl group, a
thiocarbamoyl group, a lower alkylsulfinyl group, a
lower alkylsulfonyl group, a sulfamoyl group, a
mono—lower alkylsulfamoyl group, a di-lower
20 alkylsulfamoyl group, an arylsulfamoyl group, an
arylsulfinyl group, an arylsulfonyl group, an
arylcarbonyl group or a carbamoyl group optionally
having substituents, and when Z is an oxygen atom,
SO, or >N-E, W; and W, are each a divalent chain
25 hydrocarbon group,
R is a hydrocarbon group optionally having substituents or
a heterocyclic group optionally having substituents,
R and W
may be bonded to each other,
30 Dy and D
are each a bond, an oxygen atom, a sulfur atom or >NR;
wherein R; is a hydrogen atom or a hydrocarbon group

optionally having substituents, except for when D; and Dy
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a heterocyclic group optionally having substituents, R and Wnay be bonded
to each other, 30 D1 and D2 are each a bond, an oxygen atom a sulfur atom
or >NR1 woen3aiosB4R1l i s a hydrogen atom or a hydrocar bon greeapiposptsuenal |y
havi ng substituents, except for when DI and D2 207 WD 03/105845

PCT/ JP03/ 07546 .are each a bond, aRd Y is a hydrocarbon group optionally

Cubst 1 tuente, or 1oaec RrEEpRaraaR. SEoy SHERPREEH TR il Rt enerts o

substituent’s, or *®a pro i'on met hod of a conpound

of claim1 , whighp ¢arBEyeesc(droapNEEDEbREL By CospiIY Gulepriasenttad loy t he
formula (111): (KNS NNA MI10 (IIl) whereinring Ais a pyridine ring
opti onal | y ehawsilrig thelrebitt uents, ring B is a benzene ring optionally having
substituents or a nonocyclic aromatic heterocycle optionally having 15
substituénts, and Mis a hydrogen atom a netal cation or a quaternary

anmoni um i r |5 1t he AWbEha aceappend o f egresent ed wyidme fornul a
(1V) : 20 %%'R&p%@?ﬁtzt-%%{“?%ﬁc X (1V) "~ wherein
comprises

(1) condensing a compound represented by the formula (III):

N 0
\>—s// N=

10 (111)
wherein
ring A is a pyridine ring optionally having substituents,
ring B is a benzene ring optionally having substituents or a
monocyclic aromatic heterocycle optionally having
15 substituents, and
M is a hydrogen atom, a metal cation or a guaternary
ammonium ion,
or a salt thereof, with a compound represented by the formula
(IV):
20

A}
Y-D,—C-D,~W—N—C—X IV}

wherein
X is a leaving group,
25 X1 and X
are each an oxygen atom or a sulfur atom,
W is a divalent chain hydrocarbon group optionally having

substituents, or a divalent group of the formula:
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X is a leaving group, 25 X1, and X2 are each an oxygen atomor a sul fur
atom Wis a divalent chain hydrocarbon group optionally having

subst i t uemwosgs/105848 di val ent group of the fornula: 208 WO QR"11L0PH84546

PCT/ JP03/ 07546 W1-Z -W2 wherein WL and W2 are each a divalent chain 5
hydr ocarbon group or a bond, Z is a divalent hydrocarbon ring group

optionally having _suRgtityents, _a divalent heterocyclic group optionally
havi ng substituents, an1oxygen gom SO whereinnis 0, 1or 2, or >NNE

wherein E is a 10 hydrogen atom a hydrocarbon group optionally having
substituents, a heterocyclic group optionally having substituents, a |ower
al kanoyl group, a | owé”rereﬂlrkd%yéaﬂbﬁnyaregr@qh aadliyedeky chpdar bonyl group,

a thiocarbanpyl gro al k Isulfln ro al
al kyl sul Ponyl érogp, %ﬁﬁ%ﬂ ﬁﬁﬁg 53&? 3I§§Y§ﬁ€?%nnyl gr oup,

a di -1 ower a|ky|SLﬂfﬁyHBGCé¥ByﬂLrjﬂ@ @&bhﬁubggﬂgﬁglgyoggv1§@ aryl sul finyl
group, an arylsul fonyl group, an arylcarbonyl group or a carbanoyl group

optional ly 20 havi ng ssuisstiittuseritss, aadd vallentZheseaocpeygengatupm SO, or

>N-E, WL and W2 are each a diwval ent, chai 1ydr ocar bon grou Ris a
hydr ocar bon gr oup optqgﬁeﬂn@dLWa\haﬁ’dnguSE‘EF’FE%HFE“CBV an PRYGFHAIT ¢ Ifoup

optioonal ly having substdidients.s 29 Riang Wy be-popderl1g gach pther, DI

and D2 are each a bond, an oxygen atom a sulfur atom or erein Rl
i s a hydmwogen atonlomyﬁﬁqmmDGﬂKMQnaghgdmocarbon group optlonally having

substituents, a heterocyclic group optionally having
substituents, a lower alkanoyl group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl group, a
thiocarbamoyl group, a lower alkylsulfinyl group, a
15 lower alkylsulfonyl group, a sulfamoyl group, a
mono-lower alkylsulfamoyl group, a di-lower
alkylsulfamoyl group, an arylsulfamoyl group, an
arylsulfinyl group, an arylsulfonyl group, an
arylcarbonyl group or a carbamoyl group optionally
20 having substituents, and when Z is an oxygen atom,
SO, or >N-E, W; and W; are each a divalent chain
hydrocarbon group,
R is a hydrocarbon group opticnally having substituents or
a heterocyclic group opticnally having substituents,
25 R and W
may be bonded to each other,
D1 and D,
are each a bond, an oxygen atom, a sulfur atom, or >NR;
wherein R; is a hydrogen atom or a hydrocarbon group
30 optionally having substituents, except for when D; and D,
are each a bond, and
Y is a hydrocarbon group optionally having substituents or

a heterocyclic group optionally having substituents, or
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30 optionally having substituents, except for when D1 and D2 are each a
bond, and Y is a hydrocarbon group optionally having substituents or a

het er ocycWiocosgossdp opti onal |y having substituents, or 20POMIPOBNTEAS845
PCT/ JP03/ 07546 _a salt thereof, or (2) subj ecting a conpound represented by
t he fornulaa(%elt Nerepi %¥q11 RNXL DL (VV ffX2 D2 Y 5 wherein each
synbol in th f h t n

oxi di zati on ?Eac 6&%5%%%g%%(Qﬁé#ﬂgg%gggﬁ%seg%ﬁgoggt%8% g%ﬁ%@%%iﬁgﬁé
conmpound of claim1. 10 16. The pharmaceutical conposition of claiml15,
which is an agent for the prophylaxis or treatnent of peptic ulcer,

gastritis, sophagitis, synptomatic gastroesophageal ref qu
di sease (sy of esophagitis, NUD, 15 gastric cancer,
gastric MAL cEllison syndronme, acid indigestion or

upper gastrointes e. 17. A commerci al package conprising a

pharrraceutica._lR 20 f claim16 and witten nmatter associ ated
therewith, the ttefMmatter stating that the pharnmaceutical conposition
can or shouFd be [used for the prophylaxis or treatnment of peptic ulcer,
gastritis, pepti.¥Wesophagitis, synptonatic gastroesophageal reflux disease
(synptomatic Cf%ﬁ@ 25 free of esopq§9itis, NUD, gastric cancer, gastric
MALT 1 v

X2
El)z

5 wherein each symbol in the formula 1s as defined above, or a

salt thereof, to an oxidization reaction.

15. A pharmaceutical composition comprising a compound of
claim 1.
10
16. The pharmaceutical composition of claim 15, which is an
agent for the prophylaxis or treatment of peptic ulcer,
gastritis, peptic esophagitis, symptomatic gastroesophageal
reflux disease (symptomatic GERD) free of esophagitis, NUD,
15 gastric cancer, gastric MALT lymphoma, Zollinger-Ellison
syndrome, acid indigestion or upper gastrointestinal

hemorrhage.

17. A commercial package comprising a pharmaceutical

20 composition of claim 16 and written matter associated
therewith, the written matter stating that the pharmaceutical
composition can or should be used for the prophylaxis or
treatment of peptic ulcer, gastritis, peptic esophagitis,
symptomatic gastroesophageal reflux disease (symptomatic GERD)

25 free of esophagitis, NUD, gastric cancer, gastric MALT
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210 WD 03/105845 PCT/JP03/ 07546 |ynphoma, Zollinger-Ellison syndrone, acid
i ndi gestion or upper gastrointestinal henorrhage. 18. The pharnaceuti cal
conposi t i wo af1osd48i m 15, which is an 5 agent for the eradicyatPosorsed

Hel i cobacter pylori. 19. A co rcial package conpri si a pharmaceuti cal
conpositioﬁyﬁpﬁeméin??éléﬂ@eﬁ%gfi%ﬁPWﬁé&QA§éﬁﬁyo€g§F%dn%gﬁ?FgﬁPPh?rthe
witten ma S ing. 5§%§3%'cal to conposition can or shoul d
be used fo%bﬁﬁg g?ég?gé%?%%t%?ﬁLﬁgﬁ§co acE%r pylori. 20. A nethod for the

prophyl axis or treatnment of peptic ulcer, gastritis, peptic esophagitis,
synptomati ¢ gastroesophageal 15 reflux di sease (synptonatic, GERD) free of
esophagi ti 8- NDbe PQ&§WFF%UEé%%%r?o%ﬁﬁﬁ¥?¥PWWQfTq%@ﬁﬂh&ﬁa,W%&P i hgefEl 1 i son
syndronme, acid,indigesti i Westinal rrhage in an

ani mal , Fgﬁngo%8Fi§§§ ggﬁﬁ%?%ggséﬁgﬁgﬁgggg;ecﬁ#%gggﬁgﬁﬁg of a conmpound of
claiml to the animal. 20 21. A nethod for eradicating Helicobacter pylor

froman animl infected with Helicobacter pylori, which conprises
adni ni st erilAg ancefpestivd RABkRFS FOPEEHIKLR RRRERSSMEEBd the ani mal .

25 22. Use of a compound of clajm 1l for i r t f.: rophyl actic
or therape&?ﬂ?oﬁdgﬁ nongg%?%%a%gl%ﬁé HES rﬁﬁvggﬂﬁﬁgp%%%céggs agitis,

synpt onat i gngastkieasophagpal ttef | Mxttah sease (e WHHO s ehGERBkliteeanf
esophagitis, NUD, gastric 30 cancer, gastric MALT | ynphona,

Zol | i ngeo - Eomposn tspndeeneecr skddld ek gestd ofprthgp paradiasitienneést i nal
henorrhage. 23. Use of a zonPound of claim1 for the production of an 211
WO 03/ 1058451pepP36§SF0PEAB L agent for eradicating Hel i cobacter pylori.

20. A method for the prophylaxis or treatment of peptic ulcer,
gastritis, peptic esophagitis, symptomatic gastroesophageal
15 reflux disease (symptomatic GERD) free of esophagitis, NUD,
gastric cancer, gastric MALT lymphoma, Zollinger—Ellison
syndrome, acid indigestion or upper gastrointestinal
hemorrhage in an animal, which comprises administering an
effective amount of a compound of claim 1 to the animal.
20
21. A method for eradicating Helicobacter pylori from an
animal infected with Helicobacter pylori, which comprises
administering an effective amount of a compound of claim 1 to
the animal.
25
22. Use of a compound of claim 1 for the production of a
prophylactic or therapeutic agent of peptic ulcer, gastritis,
peptic esophagitis, symptomatic gastroesophageal reflux
disease (symptomatic GERD) free of esophagitis, NUD, gastric
30 cancer, gastric MALT lymphoma, Zollinger-Ellison syndrome,

acid indigestion or upper gastrointestinal hemorrhage.

23. Use of a compound of claim 1 for the production of an
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24. The pharmaceutical conposition of claim 15, further conprising at

| east one antibacterial agent in conbination 5 with the conpound of claim
1, wherei woastiossasconponents are formul ated al toget her i n RCTIIPR&O7546
fornmulation, or formulated independently for concurrent admnistration or
admi ni st r a6t APrsehgger’BiRg TPRR SRV I ject . 212

24 . The pharmaceutical composition of claim 15, further
comprising at least one antibacterial agent in combination

5 with the compound of claim 1, wherein active components are
formulated altogether in a fixed formulation, or formulated
independently for concurrent administration or administration

at staggered times to a single subject.
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