DESCRI PTI ON PROCESS FOR PRODUCI NG | M DAZOLE DERI VATI VES 5

TECHNI CAL FI ELD The present invention relates to a process for
produci ng i m dazol e derivati ves. - . BACKGROUND ART Various
i m dazol e derivatives have been researched to apply themto nedicines, and
10 the present inventors found that. the i m dazole derivatives having an

arylthio group at 5-positi on wegergbtigent as an antiviral agent or
an anti-H'V agent. It is known, as a process for producing
i m dazol e derivatives having a substituted thio group, that

hal ogenat ed i m dazol e derivatives are reacted with nercaptane / NaH / 15

DVF after fRROGESDROBPRODUFINGAMIPAZORE DERTEAIVES ES, Vol 33, No 1, 21 -
26, (1992)). It is also known that imdazole derivatives are reacted
with disulfide in the presence of a base after hal ogenation of -CH of

~the imdaz ' em Perkin Trans. |- 1139 - 1145 (1989) and
WO 96/ Ooggﬁyﬁﬁﬂggéﬁﬁgﬁﬁods are, however, i nappropriate to the

reaction on amyeRgusht jRbnBGAleti B Bcdb B pheiideanidlABRAVAGRs0f 20

-CH of the imdazole ring and a strong base such as NaH or the |ike. As

ment i oned -above, a process for producing imdazol e derivatives having
a substituted thio group, whi ch is appropriate to convenient,
econoni cal ,BAGKGBOYRND 4&8Tpr oduct i on, has not been known her et of or e.

25 DI SCLOSURE _OF. | NVENTI L. The present inventors have.

i ntensivel y st\{?&%%@aﬁg;@?rb‘ﬁm@%il@ﬁ? rgs@%‘i‘} 641‘?003&11’% o to ‘T"élﬂ"d‘é‘?ssﬁﬁq ed
pr deCt bon (fe lseu bnsttih;[relillttgr% é‘(gur}lldo thla{%g%%ae ]%%%{Mgtg\%e\é%ﬁvﬁl#% aq'gltﬁfo%gtydpt zﬂ' 0

i mi dazol'e deYPVALT VoS and succaeded i the reaction of 1mdazole

derivatives.QsitioAGvere efficien®hé ¥aRGyitA @bk for @n)antd-HIW hgdehal i de of the
formula (11) in the presence of a base to give

It is known, as a process for producing imidazole derivatives having a substituted
. thio group, that halogenated imidazole derivatives are reacted with mercaptane / NaH /

.15 DMF after formation of an imidazole ring (HETEROCYCLES, Vol 33, No 1, 21 - 26,

(1992)). Itis also known that imidazole derivatives are reacted with disulfide in the

presence of a base after halogenation of -CH of the imidazole ring (J. Chem. Perkin

Trans. I 1139 - 1145 (1989) and WO 96/ 10019). These methods are, however,

inappropriate to the reaction.on an industrial scale because they require halogenation of
20 -CH of the imidazole ring and a strong base such as NaH or the like. As mentioned

above, a process for producing imidazole derivatives having a substituted thio group,

which is appropriate to convenient, economical, large-scaled prodﬁction, has not been

known heretofore.

25 DISCLOSURE OF INVENTION
The present inventors have intensively studied to develop cbnvenient, economical, :
large-scaled production of substituted thio imidazole derivatives such as 5-arylthio
imidazole derivatives, and succeeded in the reaction of imidazole derivatives of the

following formula (I) with thiohalide of the formula (II) in the presence of a base to give.



tTm dazol e derivatives having a substituted thio group of the formula (I11).

Thus, the present invention has been acconpli shed.
Accordingly, the present invention provides a process for producing a
conmpound of the formula (I11): [err]

wherein R err] and R err] are independently hydrogen or an organi c'group;

R2 is an ogg ﬁ%%&le derivativef h@¥iRg a206stRhf thio g?oﬁ’;pofofﬂé kRRRNd gIHu bﬁidst %Heed

aryl, conprises reacting a conpound of the formula

[err] 10 presshein@bitidn Ieisbben Micemplishednd Rl err] are as defined above wth
a conpound of the fornula (11): Rlerr]-S-Hal (1I'l)

wher ei n R er r Accardinglyd éiei presknd ovestiom gravizdes |a$rm58)@eprodmmnghe:0mesmhcfe of a
base. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 15 A

pr ef er abl e thedosmulas®D:of t he present invention includes the process wherein
t he organic gfoups in the fornula (1) are an optionally substituted
al kyl, an optionalla substituted alkenyl, an optionally substituted

aryl, an opti onnat upst i tug gd -thioaryl, an optionally substituted
heteroaryl, an opt \ al'l y substituted het eroaryl al kyl, an optionally

substit gt ed aral g8l , an optionally substituted acyl, an optionally
substituted 20 carbanoyl, an optionally substitut ed al koxycar bonyl ,

- CH=NOH, - GHieidihR iandl R® are indepéndently hydsbgemairranfrganic Sidupr R i6 @kloeganfie or
-CHerr]O and X is an optionally substituted aryl or -CORerr]
wher ei n' R &FeYp; a%dﬁhm@m%ﬁaausgﬁ%%méwbd al kyl, an optionally

substi tuted,al kox optio ut ed aryl, or an optionally
subst i t ut ed A B hsesreacungacof;ﬁ%ouﬁgf’t{%r%f%‘r‘ﬁ e enbodi nent of the present
i nvention is (1) tnhe process wherein 25 Rlerr] is hydrogen or an
optionally substi tlut ed heteroarylalkyl; R2is -A-X wherein Ais -

2 e 0
RS
10  wherein R, R2, and R?2 are as defined above, With a compound of the formula an:
R4-S-Hal an

wherein R4 is as defined above and Hal is halogen, in the presence of a base.

BEST MODE FOR CARRYING OUT THE INVENTION
15 - A preferable embodiment of thé preseﬁt invention includes the process wherein the
orgaﬁic groups in the formula (I) are an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted aryl, an optionally substituted thioaryl, an
optionally substituted heteroaryl, an optionally substituted heteroarylalkyl, an
optionally substituted aralkyl, an optionally su_bstituted acyl, an optionally substituted
20  carbamoyl, an optionally substituted alkoxycarbonyl, - H=NOH, -CH=NNHzg, or -A-X
wherein A is -CH20CHz- or -CH20- and X is an optionally substituted aryl or -CORS
wherein RS is an optionally substituted alkyl, an optionally substituted alkoxy, an
optionahy substituted aryl, or an opﬁqnally substituted amino.
Thé, more preferable embodiment of the present invention is (1) the process wherein

25 Riis hydrogen or an optionally substituted heteroarylalkyl; R? is -A-X wherein A is -



€H err]OCH err]- or -CHerrO and X is an optionally substituted aryl or

-COR[err] wherein Rerr] is an optionally substituted al kyl, an
optionally substituted al koxy, an optionally substituted aryl, or an
optionally substituted amino; and R err] is an optionally substituted
al kyl. In particular, the process for producing the conpound wherein

Rlerr] is @uouHl by-CHYS khd Xii68n optionally subt ARy dreSORS wherein RS is an
pyridin-4-ylmethyl) is preferred. II)Espem ally, the process for the

conpound Wwhoptiehallyrubstithtedsalkydnarydpsionakty bolistituted alkiory yamsphighally substituted

benzoyl oxynet hyl , nethoxycarbonyIOXﬁnethyl and carbanD on thyl is
preferred. aryl, or an optionallpsubstifuted amingiprd Rijiso qpgignalht ‘THPF‘&“‘W mi

3, 5- dlchloroben en quen orlde r ef e

(3) triet h}%‘?ﬁ %/ *ﬂﬂp ‘h‘é°mp°“nd wherein Ry, "é‘P 3’ g‘&“q"’i t he

-

i
or oup" Pof S)%ld%&aéﬁrﬁgp% Bt B W profer ?$y|ESP%caﬁé§%‘?%ﬁ"aﬁsgmmc
Subst it ut edoblGiidmeraih Ak b&&@io&}‘mﬁﬁh?l; taodtyloRPmBEYY, beAfbyRRYinefaA,

substituted arylthio, an 15 optionally substituted heteroaryl, an

opti onal | y msethedycarbbeylotyeiethyinnd airbgthoylatymethyl iopteffernad. | y substit uted

aral kyl, an optionally substituted acyl, an optionally substituted

car bamoyl, an Aprefeorhle omeaynd of thetfexmula (HX isd3) Hondichlorolemzeyesulfengl=NNH err]
-A- X \ﬂ} rein Ais -CHerr]OCH err]- or -CHerr]O and X is an
optlonallyc§ 598 t ut ed aryl or -COR[err] wherein R err] is an

opt 1 ongll ¥ SubhLLUAGALIY by AGRARDG! K SDBAGbES, o1 KoKy, an 20

opti ona ly su d ar I onal ituted amino, and the

l'i ke. The tern1"a|ky|" means a C[err] - (err] straight or
branched chain al kyl, for exanple, methyl, ethyl, n-propyl, i-propyl,
n-butyl, i -butThe tetmsusey lin the-present spepifichtion aie-q@énetj/below hexyl, n-heptyl,
n-octyl, n-nonyl, n-decyl, and the |ike. err] | ower aIkyI

i's preferred. Thegerm "organiqgrouphrafers to %PE‘PQS\#HW“]?%“‘EG@@F# aﬂW&?“alllﬁéans an
SESASIL TR UENS A IR B M T
1) 8 B B ity s AR, o )
Cerr] - Coptibhallysidstituitddeaivlkyl, anppabsillyamhbstituted acyl, an optionally substltuted -
° carbamoyl, an optionally substituted alkoxycarbonyl, -CH=NOH, -CH=NNHs, -A-X
| whefein A is -CH20CHz- or -CH:20- and X is an optionally substituted aryl or -COR5
wherein R5 is an optionally substituted alkyl, an optionally substituted alkoxy, an
20 optionally substituted aryl, or an optioﬂally substituted amino, and the like.
The term "alkyl”" means a C1 - C20 straight or branched chain alkyl, for
example, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-
pentyl, i-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, and the like.
A C1-C6 lower alkyl is preferred. .
25 The "alkyl" portion of the term "alkoxy" means an alkyl as defined
above, for exainple, methoxy, ethoxy, propoxy, t-butoxy, and the like.
The term "alkenyl;' means a C2 - C20 straight or branched alkenyl, for
example, V-inyl_, allyl, propenyl, butenyi, pentenyl, hexyenyl, heptenyl, and
the like. A C2 - C7 lower alkenyl is prefefred.



The term"aryl" means phenyl or naphthyl. Exanples of an optionally
substituted aryl include, for exanple, 3,5-dichlorophenyl, 2,4-

di fl uorophenyl, 3,5-difluorophenyl, 3,5-dinethyl phenyl, 3,5-

di mret hoxyphenyl, 2,4, 6-trinethyl phenyl, 3,5-di-t-butyl phenyl, 4- 5

met hoxyphenyl, 4-benzyl phenyl, 4-hydroxyphenyl, 3,5-dinitrophenyl, 3-

ni trophenyl, 3Tﬁeq.bﬁﬂ‘ ’%Qﬁheﬂ)éhns %‘h@ﬁ‘y'ﬁ@?hﬁ%ﬂthyﬁndEkBﬁlﬂléKSf an optionally The

term™ heteroaryl neans a 5 - menber ed heterocyclic group
cont ai ni ng saibskraséd anpgl hailedeo, ﬂirwm(mbleo 3, 5¥d1&)10rbphenyhrml4e pyri dyl
(e.qg., 4- pyri dyl

gyr|n1d|nyl (e. Kr|n1d|nyl), pyri dazi nyl
(e.g., 3- difiuoggphemyl, r$y Hiflpprephenyl, @635-@11!192 plahenydy B)5- t hi enyl (e. g.

e E%sﬁwwl( 2,45 amngihstaml, bis-aulifghovt -,

hi azgl yi d f
“net or of yap RO RRaRRL FReng¥lan; BB SR bRb L & sidipioliEnlELR
above defi rlﬁ‘ér&}ﬁie%fy‘iaé d1J19fncﬁa?h%fﬁBrlle3 AR {d FPH T hé{hd(tﬁegike 4- 15

pyridyl methyl), pyridylethyl (€.g., 1- or 2-(2-pyridyl)ethyl),
pyri dyl propyl The terﬁle"lgater(ﬂn(yl“ meralni;yé bpr 'Dmyélebetdrd heydroey Nt gheup. ,
2-thi enyl et hyl ), qui nol yl methyl (e.g., 3-quinolylnethyl),

i m dazol yl rpetnrlsyinl(le gt leagt one hete#mm&ﬁ\‘yl@m@mﬁ )forsxammie, pykwyl (e.g.,
The term "aral kyl " neans bove deflneg alggl 1L(ibstltu ed mnth the 20

above defi rf’éayﬁ‘rdyll ByFimd ’&Wﬂa(@ g-parpxnimiginy panyl eig enet hyl ),
P A BB UL L 5, ey N D S L

The term

acet yl, pr QB'gonglqulﬁbl/ﬁb %ndaQSl’FlQ)é'g Qfl(i’mtdf&%oi)’lyeoxazolyl (e g 2T$'5@azolyl)
optlonally substi t ut ed carbanDy nay optionally be nono- or

di - subst i t thégkzolyl e.g.,ShHvbidzolyd)f and tHeslike beHybﬂlychws pfret‘emedrrpl e N-

nethylcarbanoyl N, N—dlnethylcarbanoyl and the i The term
"al koxycar bonyThertemr'shetteroarrdﬂaléwé'hmeeanm%@kmﬁ%nyfi alkyhenrbetdrwiony| |

?ggot h(éh: l):,(vgltgrth&%l?ﬂye gethne& %e%ro@%y?gi%r exam;ﬁe fplyllj'lo yciinetﬁ r(gg bl[-orm4 and
15 pyridylmethyl), pyridylethyl (e.g., 1- or 2-(2-pyridy1)eth'yl), pyridylpropyl
(e.g., 3-(2-pyridyl)propyl), thienylmethyl (e.g., 2-thienylmethyl),
quinolylmethyl (e.g., 3-quinolylmethyl), imidazolylmethyl (e.g., 2-
imidazolylmethyl), and the like.
The term "aralkyl" Iﬁeans the above defined alkyl substituted with the
20 above defined aryl, for example, benzyl, phenethyl (e.g., lfﬁhenethyl),
._naphthylmethyl, naphthylethyl (e.g., 2-naphthylethyl), and the like.
- The term "acyl" means an aliphatic or aromatic acyl, for example,
acetyl, propionyl, pivaloyl, benzoyl, and the like.
The "option:«ﬂly substituted carbamoyl" may optionally be mono- or
25 di-substituted with a substituent as described below, for exampl_e, N-
methylcarbamoyl, N,N-dimethylcarbamoyl, and the like.
The term "alkoxycarbonyl" refers to , for example, methoxycarbonyl, ethoxycarbonyl,

and the like.

The term "halogen" means fluoro, chloro, bromo, and iodo. Chloro or bromo is



preferred. ' The "optionally substituted anino" may optionally be

nono- or di- substituted with a substituent as described bel ow, for
exanpl e, ' met hyl am no, di nethylam no, and the like. 5 When each
group as described above is substituted, the substituent refers to,

for exanple, an alkyl (e.g., nmethyl and ethyl), a hal ogen (fluoro,

chl oro, brggperead i odo), an acyl (e.g., acetyl and benzoyl), an al kenyl
(e.qg., allyl), a cycloalkyl (e.g., cyclopropyl), an aralkyl (e.g.,
benzyl), an  The "optionally yulstbaited steethodnhap opsiapallyrbe mporer ewodand

di met hyl am no), 10 hydroxy, oxo, an al koxy (e.g., methoxy and ethoxy),
cyano, car rwmbgtitabed with aggihptitaensapydegcailpd belophdey @XaBBHSL ), nitro, an
acyl oxy (e.g. cetylo , ..an _optio | y substituted carbanmoyl (e.g.,
N- et hyl carBg P)",?nané%/’zlethylaﬁ’(IPBnﬁPB)flh'ﬁﬂlﬁaJé?'i tuted carbanoyl oxy (e.g.,

N- et hyl gar banoyl,0x M RedUpss Khysntésdt may be
at any g’ubstitu haebqyéa%}gg?ﬁ%%&(}gscnfgd oé’?l%h%{bsu stiet’uent Interferes the

reaction, a.dpsQl &f ity exddib, HRIRG] (e.g., mbihyl0shE @6h PBT arlealoBen ((Batrdon,
and then renoved at . any suitable step after t he reaction. -

The conpounghlefo,tdrenicrand indo})an hbyl &gy, taicatylnatdbentayldf an htkeprdsiers.,
I nventi on, i ncl udes known ones and nay be_ produced according to the
met hod descallpddaicyclaadkyb(e.gl. myelanropyalanparadky! kel ReR4¥dh 3 96 / 10019

and the Japanese Patept Unexam ned Publ i cation,116242/. 1994, The
conpound of°1’tti‘1‘é“”flgfﬁﬂ stiyted, amino (&.8q ﬁnﬁt#%"ﬂ)’rﬂé’s@’?\? ]dlmetgyllafﬁlennot)i on is,

for exappl g p-,06Nz¥40 4o sgorony LEh4AReks), G=ReNzxkeswTelY! -
4- i sop%%yﬁ%‘%f’?g’. é%lr” %%%F?'fi’%ﬂgaz%e, _ ), &ae] _ W
2-acetyl oxymbia#afbnhswé.%p,yinemoifcarbonyn, Ry triogahn®é 1k y e gl deasliexy),
2- benzoyl oxymet hyl - 4-1 sopropyl - (1-(4-pyridylnethyl))- 25 imdazole,
2- met hoxy caaibopyibasilyedubetitirte d cprbaomboy] (e.g4- Nymethylearbampyl) modazol e, 2-
car banoyl oxynet hyl - 4-i sopropyl -{1- (4-pyridyl net hyl )}-im dazol e an@ ilhe
i ke. optionaihe sabpibuird canbameyledmiert; Ta‘i-ﬁéualm‘r%%k’&ﬂ)rp% §8&d by
reacting the correspondi ng_di fide err] - [ TN rr]
is an opti %5?1 yoé’ﬁb%r.t Wag(g&%gp@}l?n #8}1331 Eg’%[t an;? f)l?%%ﬁ‘(;:uet bwﬁggictg?%ﬁce
\év' th kngwn dRLACES s dthuHtOnitdfFe88S th(:_,r Reackisn) fipd6tdtivd @Foup may be
introduced before the reaction, and then removed at any suitable step after
the reaction.
The compound of the formula (), the starting materials of the present invention,
includes known ones and may be pl;oduced according to the method described in the
20 International Patent Publication WO 96 / 10019 and the Japanese Patent Unexamined
Publication 116242/ 1994. The compound of the formula (I) to be used in the present
invention is, for example, 2-benzyloxymethyl-4-isopropylimidazole, 2-benzylo>_;ymethyl-
4-isopropy1-{1-(4-pyridy1methyl)}imidézole, 2-acetyloxymethyl-4-isopropyl-{1-(4-
pyridylmethyl)}-imidazole, 2-.benzoyloxymethyl-4-isopropyl-{1-(4-pyridylmethyl)}-
.25  imidazole, 2-methoxycarbonyloxymethyl-4-isopropyl-{1-(4-pyridylmethyl)}-imidazole, 2-
carbamoyloxymethyl-4-isopropyl-{1-(4-pyridylmethyl)}-imidazole, and the like.
The compound (IT) is commercially available or produced by reacting the

corresponding disulfide (R4-S)2 wherein R is an optionally substituted aryl, which is

produced in accordance with known methods, with chlorine gas. The disulfide is, for



exanpl e, bi s(3, 5-dichl orophenyl)disul fide, bis(4-chlorophenyl)disulfide,
bi s( 2- chl orophenyl ) di sul fide, bis(4-nitrophenyl)disulfide,
bi s(2-nitrophenyl)disul fide, bis(2,4- di ni trophenyl ) di sul fi de,
bi s(4- met hoxyphenyl ) di sul fi de, bi s(4-nmethyl phenyl)disulfide,
bis(2,4,6-trinethyl phenyl)disulfide, diphenyldisulfide, and the like. The
anount of  exBmpleChis@!5-MighlerphbeyljaesulSR bisH-EHSroph&RBARuIMIR, Bik(2t he conpound
(1) is 1 - 3 nole equival ents to the disulfide (R[errﬁ-S)[err]. The
reacti on nehldpepheayldisulfide)tbidfd-nitrdphenlylpdisudfidd) bis(2-nitrqphsny)disulfide, bis(BS - 60
[err]C into_an organic solvent (e.g., tetrachl oronmethane, chloroform
di chl or onetdirifrephenydisylfide; bistmethoxyphenyRdisulidabistd-methydphenyPiigulfide,
di ssol ved. .. . e C ound (.l IS, r exappl.e, :
3. 5= ohl 0PI ASSHmSERAY ORI e bbby i b2, AR RS s, Fhemanangf
chloride, [ : Nelg! 4- P TR nzenesul f enyl
chi ori g, SufPioRaR BENIETH: bR p bl bfife sigpound an it '8 HORWRRGRA
di ni t r obenzg psaikiifay (ReH)). OMMihd Seactiv M dYBVRENELNR DY ihEOKci iflCras it
met hyl benzenesul fenyl chloride, 2,4,6-trinmethyl benzenesul fenyl chloride,
and the |i k&0 -60°C into an orghAnisasleeiitalelge tetsscthldromethage rehiorblopm, of t he conpound
(I') with the compound (I11) is, for 15 exanple, triethylam ne,
N- net hy| nodighderpmethape.rtphiene in Mitich svenitapleamountef disulfide is dissolved.
di i sopropyl -N.ethyl am ne. butyl |ithium._ diazabicyclgundecene, and the

qR s, o waaﬂ‘pﬁézdl

like. A, sol vémp compoun | eebmzerespidont shigee, +
di chl °r18mté:@gﬁ,§3§é§:{e8\h9e§;9f %‘lﬁg@(ﬁﬁkﬁék&%h&%&ﬁ%ny] chlrl)rri]dqf ! tromet hane,

benzene, t uran; e.’ he reacti on of the

present i Nh@iRbicaRenckiiferF BRI B-AtrbRtCehetullerdy] chidriil®|2£4- 20  equi val ents,
preferably 1 - 2 nole equivalents to the conpound (I) and the anount of the

conmpound ( ldinitrobenkenesBlfenil ehlorjde, \Aahethivsybeprafesulfdnlyy cHlorid& 400l € equi val ent s
to the conpound (1). The reaction tenperature can be -30 - 60 :
[err] C, pr &ethebegzepesulfenyl chloride; 2,4 fdrimethylbenzenpsulfenyl chlonide andisbe bkg - 24

hours, preferaghl D - hours. The nmpound () can be enerally
added to the ?obkf%%g’nlbe \tspg)for\%ﬂ? Feaseh ?{ cﬁ‘ﬁﬂo?ﬂ%&) Wgﬂg}%ﬁwﬁlpﬂ%‘éa' SiSP her
25 hxed Wi CRPRHM; [y - . 0 . .

The fg}l ovmeirelégﬁﬁelg’arrpl esﬁglrn%’ %IFI%&\}P@J fo(ﬁ}nt? f %%@@Q?W&%@g?l 38 %}ﬂlem%rl%gé nt

i nventi on dfisbpropyl-N-ethyRiniifé, blutyl Dichias) diazakitycisunkdbdsnt | 4@ thh Bks C oD SolvdiRr eof .

The neani ngs of the foll ow ng abbreviations in the exanples are shown
bel ow. 1s, for example)\acetonitrile, toluene, dichlorpmethahe, chloroform, dimethylformamide,
nitromethane, benzené, tetrahydrofuran, and the like.
~ In the reaction of the present invention, the amount of a base is 0.1 - 8 mole
| 20  equivalents, preferably 1 - 2 mole equivalents to the compound (I) and the amount of the
compound (IT) is 1 - 3 mole equivalents, preferably 1 - 2 mole equivalents to the
compound (I). The reaction temperature can be -30 - 60 °C, preferably 0 - 10 °C. The
reaction time can be 0.5 - 24 hours, preferably 0.5 - 3 hours. The compound (I) can be
generally added to the compound (II) with stirring and vice versa. A base is either
26  mixed with compound (I) in advance, or added at the end.
The following examples are provided to further illustrate the present invention and
are not to be construed as limiting the scope thereof.
The meanings of the following abbreviations in the examples are shown below.

Me methyl



6 Ph phenyl Bn

benzyl TEA _ triethylam ne : DIVF

N, N-di nret hyl formam de 5 Ref erence exanple 1

3, 5-Di chl or obenzenesul fenyl chloride (2)

Bi s(3, 5-di chl orophenyl )disulfide 15.0 g (42.1 nmmol) was dissolved in
tetrachl oromet hgpe (60 m ). Jhenydol ution was added dropwi se to a solution
of chloride 10 gas 9.0 g (126.9 nmol) in tetrachl oronethane (50 m) at
-10 [err]C. TheBun xture was bemiyl standing 20 nmin at the sane
tenperature, to which the dried nitrogen gas was bubbl ed for renoving
excessi ve chl orTE&. The resultriethylamiveur e was concentrated under

reduced pressure to yield th |.ect.i 2).18.6 g (quantitative) as a red
oil. [err]?MEFNI\/R (cDal [gﬁlﬁj‘i@ﬁ@yxf?’é‘&?‘%‘“‘épm 7.32 (t, J= 1.8 Hz, 1H),
7.43 (d. J= 1.8 Hz, 2H) 15 . Ref erence exanple 2
3,5-Di cﬁlorobenzenesulfenyl chloride (2)
Bi s(3, 5- di glakpsaRkempkdl sul fide 30.0 g (84.2.mmol) was dissolved in
t ol uene (90nm). “To the solution was introduced chlorine gas 11.9 g
(167. 8 mmol )3 picorobenzenesuifegylichlorile 28 hour. The dried nitrogen gas was
bubbl ed into The m xture at the sanme tenperature for. ~_renovi ng
excessi ve chl Bis(B&-dichlorpphenyDdisulfide 160 @31 mmel) wes dispdveshinect i ve (2).
Yield 9

2- Benzyl ox M‘?‘H‘gﬁ’ﬁe%ng @ﬂ%ﬁ?ﬁ*@pﬁ%’@#&zﬂ?‘t‘l’ﬁs&@ﬂd fropyiss o Ia-sf’llllﬁiof’ri‘_)agg%ﬁi%e (3)

[err] 10  gas 9.0 g (126.9 mmol) in tetrachloromethane (50 ml) at -10 °C. The mixture was kept

standing 20 min at the same temperature, to which the dried nitrogen gas was bubbled
for removing excessive chlorine. The resulting mixture §vas concentrated under -
" reduced pressure to yield the objective (2) 18.6 g (quantitative) as a red oil.
1H-NMR (CDCls-TMS) & ppm: 7.82 (t, J= 1.8 Hz, 1H), 7.43 (d, J= 1.8 Hz, 2H)
15
Reference example 2

3,5-Dichlorobenzenesulfenyl chloride " (2)

Bis(3,5-dichldropheny1)disu]ﬁde 30.0 g (84.2 mmol) was dissolved in toluene (90mlI).
To the solution was introduced chlorine. gas 11.9 g (167.8 mmol) under ice-cooling for 1
20 hour. The dried nitrogen gas was bubbled into the mixture at the same temperatui'e for
removing excessive chlorine to yield the toluene solution of the_ objective (2). Yield

99.7 %.

Example 1
25 2-Benzyloxymethyl-5-(3,5-dichlorqpheny1thio)-4-isopropyl-lH-imidazole (3

cl
2:>hSCl

Cl

H H
Cl
1 3




>- Benzyl oxynet hyl - 4-i sopropyl - 1Hi m dazole (1) 550 ng (2.4 mol ), described

as a . reference exanple 1.in WO 96 / 10019, was dissolved in the

m xture of triethylam ne 360 ng (3.6 mol ) and acetonitrile 4 m. To
the sol ution was added 3, 5- di chl orobenzenesul fenyl chloride (2) 930
ng (4.4 mmol) at roomtenperature. The 5 m xture was stirred for 30

m nutes at. roemdneyn ﬂ§p4-i’daﬂro¥)@lt-ﬂﬁ-iﬂxﬁia%le33%59&%@%&;{%% describeds A" ©

added thereto. The tol uene | ayer Wwas separ at er 10 i

twi ce, and reforenentxaiplel 1N 96 LID0CS vl BSHIeE in M BBERION BGeth§laade 960 Was
crystallized wth diisopropyl ether 10 m, filtered, and dried to yield the
obj ecti ve @) (3&00mol) and acetgnitrsled phl Foythé badution was added Gis%el d 82% 10

err] H NVR err]-T err]. m 1.22 (d, J= 7.2Hz, 6H), 3.64 (sept,
[1H) , ! 4.62 (’&c,gﬁgﬂ%e?z%f% en)ﬂ t[=h1°r1%%&§)§$@ l}lgéﬁl-égmp&at @pmwmpetgbt(xm, Thed), 7.36
s, 5 9. 2 : . Exanple 2

(2- Benlz_i)y? oxﬁn’gtt“%gwg élfj%??%% 20 ﬁf%&%ﬁ Hgfﬂ?ﬂ WIPPrafure Yy wHeT 18 ml 3pd telpenesldy | ) e
thyl -1H | Tl ) ] .

o Benzy ox pararchy MG théreke2) The folyeme Layer wap sopdSi] washed with water 1901,
(31.1 mol jwice, and condeatrdtedatideLtbdubed prebRRE (FHR obtdined PMllowiluydLN Was added
dropwi se to a toluene solution 24.7 g of 3,5-dichl orobenzenesul f enyl
chl ori de ( eyysellized wWigyditEproppl sthemideml, fitteredpahd dejed tryieldGhe olfértive (8)t8HO. TO

the m xture was p%ﬁide dropwi se_tri etohyl amine 3.5 g (34.6 mmol ) under
i ce- cool i n§&f52 w cz¥itak hdield 82%r e was stirred at the sane tenperature

for 1.5, hoyk. G e Jr xt ur S.,a r..25 m._ _an ol uene | ayer
was se?)%r a’%ig(s. |I$(e:DtC ?);mleelﬁ)g dmpﬁh'lrezazﬁ’rJﬁ&%éﬁig'%%ﬁ?twﬁpe‘}g%é#ﬁ)’érﬁ? each
aqueous | agepHY\@D2RN4, R8BS 6T Wk Nt P ] 1ﬁ9m. The tol uene | ayer was
col | ect ed, Kégoncent 33% g?unde@brgghcggﬁsgrﬁg)s’s?uzroe@’ 5 crystallized with

dii sopropyl ether 50 m, filtered, and dried to the objective (5) 12.6 g as

a pale yellow crystal. Yield 81.3 %
8 Example 2

156  imidazole (5)

2-Benzy10:£ymethyl-4-isopropyl-1-(pyridin-4-yl)-1H-imidazole (4) 10.0 g (31.1 mmol)
was dissolved in toluene (50 m1). The solution was added dropwise to a toluene solution
247 gof 3, 5-dighlorobenzenesulfeny1 chloride (2) 8.0 g (37.05 mmol) under ice-cooling for
20 30 minutes. To the mixture was added dropwise triethylamine 3.5 g (84.6 mmol) under
ice-cooling for 1 hour, and the mixture was stirred at the same temperature for 1.5 hour.
To the mixture was added water 25 ml, and toluene layer was separated. The toluene
layer was washed with water 25ml, and each aqueous layer was extracted with toluene
10ml. The toluene layer was collected, concentrated under reduced pressure, '.
25 crystallized with diisopropyl ether 50 m], filtered, and dried bo the objective (5) 12.6 g as
a pale yellow érystal. Yield 81.3 %.



fFerr] H NWVR (CDCI[err]) [err] ppm 1.30 (d, J= 7.2 Hz, 6H), 3.08-3.22 (m
1H), 4.52 (s, 2H), 62 (s, 2H) 5.16 (s, 2H), 6.65 (d, J= 1.8 Hz,
2H), 6.79 (d, J:60Hz, 2H), 7.03 (t, J=1.8 Hz, 1H), 7.18-7.36 (m .

5H), 8.38 (d, J= 6.0 Hz, 2H). 5 Ref erence exanple 3

2- Acet yl oxynet hyl - 4- |sopropyl 1- (pyridin-4-yl)nmethyl-1Him dazole (7a)
[err] - 1H- NMR (GDCl») § ppm: 1.30 (d, J=17.2 Hz, 6H), 3.08-3.22 (m, 1H), 4.52 (s, 2H), 4.62 (s,

Ph 7b he "conpound (4) 20.0 g (62.2 mmol ) was suspended in 35 %
aqueous hyohmcdﬂaxfslm) 6.65 (d, ak Ti8 ERO2H), 6.700@, FobtHn RaE0h6ad &d &z, 95D,
[err]C and stirred for 1 hour. The reaction 10 m xture was cool ed down
to room t erfpks-a86i (e, 5FBn8.3041 of= .08z 2Hhnd .t ol uene 44 nl were added
thereto. The aqueous | ayer was separated, neutralized with agqueous 30 %
sodi um hydroxi de, and stirred after addition of ethyl acetate 30m . The

obt ai ne '#5 filtered, washed with cold water, and dried to
yield 2-hy ‘fgf{ opropyl-l- (pyridin-4-yl)-1H i m dazol e (6)
11.7 g. Yiel .43 iGial X )R thl)- 1E8MmidazBRM (7). 16 (d, J=
7.0 H, esH)g L3S 41[‘&’&? Wﬁ(g ]%,ﬂ:};]yzs(s (éz)l—l), 6.51 (s,
1H), 703(d J .0 Hz, 2H), 8.?@§, J:6.0H_z 2H)I To a
solution of t ove- obt ai ned hy y conpound (6) g (15 mml),

di chl oronethage 35 ml, and triet m ne 83 g (18 ) was added
dropwi se . 1 N%T('g-l(ﬁ_mm‘)'_ﬂ'hd yusargol i ng and t he
m xture was Nrred for 1 hour under ice-coo n§ Wat er was added -

t heret o, and w#he di chl or onet hane Iayer was separ at g:ﬁ.) pRNcenty at ed,
and purified by colum chromat ogrgphy on silica gel (elut Ph 7b Ethyl

acetate: nmethanol = 10: 1) to yield the objective (7a) 3.4 gOMg & ¢ 81.1

- % ' [err]H-NVR (CDCl [err]) [err] ppm 1.26 (d, J= 7.0 Hz, 6H), 1.85
(s, 3H), 2.88-Thdompdundtd) 20.6.g182.2 samol) was sus@bi)dedﬁn B5 % squeﬁhﬁ hyd’ioﬁdongcs

1H), 6.95 (d, J= 6.0 Hz, 2H), 8.59 (d, J= 6. 2H) . _

accor dance aid Qb Sheeolubohwds Heated A% (ébmi/%@lﬂ‘?%@rdth?vé %ed’ﬁﬁéﬂ’nhydr oxy

9
10  mixture was cooled down to room temperature, and water 100 ml and toluene 44 ml were

added thereto. The aqueous layer was separated, neutralized with aqueous 30 %
sodium hydroxide, and stirred after addition of ethyl acetate 30ml. The obtained slurry
was filtered, washed with cold water, and dried to yield 2-hydroxymethyl-4-isopropyl-1-
(pyridin-4-yl)-1H-imidazole (6) 11.7g. Yield 81.4 %.

15 1H-NMR (CDCls) & ppm: 1.16 (d, J= 7.0 Hz, 6H), 2.68-2.89 (m, 1H), 4.59 (s, 2H), 5.23 (s,
2H), 6.51 (s, 1H), 7.08 (d, J= 6.0 Hz, 2H), 8.55 (d, J= 6.0 Hz, 2H).

To a solution of the above-obtained hydroxy compound (6) 3.‘49 g (15 mmol),
dichloromethane 35 ml, and triethylamine 1.83 g (lé mmol) was added dropwise
acetylchloride 1.32 g (17 mmol) under ice-cooling and the mixture was stirred for 1 hour

20 under ice-codling. Water was added thereto, and the dichloromethane layer was
separated, concentrated, and purified by column chromatography on silica gel (elution
ethyl acetate : methanol = 10 : 1) to yield the objective (7a) 3.34 g.' Yield 81.1 %.
IH-NMR (CDCls) & ppm: 1.26 (d, J= 7.0 Hz, 6H), 1.85 (s, 3H), 2.88-3.05 (m, 1H), 5.11 (s,
2H), 5.15 (s, 2H), 6.64 (s, IH), 6.95 (d, J= 6.0 Hz, 2H), 8.59 (d, J= 6.0 Hz, 2H).

25 : Ih accordance with the same method described above, the above-obtained hydroxy



éorrpound (6) 1.16 g (5.mmol ), dichloronethane 12 m, triethylamne 0.86 g

(8.5 mml), and benzoylchloride 1.16 g (8.3 mmol) were reacted to
yield the objective (7b) 1.65 g. Yield 93.2 % (elution: ethyl
acetate) [err]HHNWR (CDCl [err]) [err] ppm 1.34 (d, J= 7.0 Hz, 6H),

2.90-3.10 (m 1H), 5.29 (s, 2H), 5.45 (8§, 5 2H), 6.74 (s, 1H), 699(d
J=6.0 Hz, &ﬁ'ﬂpouﬁd @@‘1716%3(5(11%1015 HichiGtometiade 18 miburfbthiflam?dd 0.86 g (8.5 mmol),
accordance w th the same hethod described above, the above-obtai ned hydroxy
conmpound (Ga)mﬂbehﬁo)gclﬂ&ldamlleg(sis akoly were trbsunel thaiell thd objextivy (Zh)iles g). 76 ¢
(7.5 mmol ), and nethyl chloroformate 0.70 g (7.4 nmmol) were reacted
to yield th¥lehb§’?e%%| (ﬁéuié@o)ethylacetate)ret hoxycar bonyl oxy derivative, 0.40 g.

Yield 276 3 i@ chELS AR PRSI, ! bhoBB b b 0 s 5%
0. b (.5, ), B s 15, €0 & 9_'?,‘20}1%"'2{{) 8289 9o, 3,5 8 (=3 Ftts, 2m)

Exanpl e

2- Acet yl oxymet iyl ecrahriceSeith a{y th%HﬁlﬁHUd ddreAbedatoo8) %deveJobﬁa%a KjdRosfy ¥ ) me
thyl- 1H 15 i1mdazole (8) [err | uene sol ution -
1.88 g of té&epoan®®@ndegXb n&na7 @c}ﬂd&oﬁemb)m\nmtrﬁdﬂﬁdmme 0.76 g (DPWins), an
acetonitrile solution 4 m of the conpound (7a) 0.87 g (3.2 mml) under

ice- - - awbinpthyl ¢ldor08mmmm®%s (7 Imancdlovereireacted totyield the ohaedtive (T6),46 ¢
(4.5 nmol ) and acetonitrile 5 il was added dropw se thereto for 15
ni nut es, an’&eﬁ%y‘%?fbﬁ“élkéyﬂ%v%ﬂver‘?é%gun%‘éwz 76%. jce-cooling for 2 hours.

Th

The. e oy B KESCHRS, BRACER (27 0B SGHGRR B SRS i, 039%
concentr at eghyy, 5.18 (s, %Pﬂ%’ei@dmﬁd IREIRLE. @Hzaﬁﬁ?]l%lﬁg di g4 GQVHE%H

chr omat ogr aphy on silica gel (elution yl acetate) to yield the

objective (8) 1.17 g as a crystal. Yield 82 % M 133 - 135 [err\C. 25
[ err] H NVR CDCI[err] T™S) [err] ppm 1.31 (d, J= 6.0 Hz, 6H), 1.85 (s,
3H), 3.18- %nl(ﬁﬁ 1H), 5.18 (s, 2H), 5.19 (s, 2H) 6. 69 (d, J= 2.0
Hz, 2H), = : . U= 2.

10 -

15  imidazole (8)

Ci

To a toluene solution 1.88 g of the compound (2) 0.97 g (4.5 mmol) was added .
dropwise an acetonitrile solution 4 ml of the compound (7a) 0.87 g (3.2 mmol) under ice-
cooling for 30 minutes. The solution of triethylamine 0.46 g (4.5 mmol) and acetonitrile

20 0.5 ml was added dropwise thereto for 15 minutes, and the mixture was stirred undér
ice-cooling for 2 hours. The reaction mixture was concentrated under reduced pressure
- and extracted with ethyl acetate. The extract was washed with water, éoncentrabed
under reduced pressure, and purified by column chromatography on silica gel (elution
ethyl acetate) to yield the objective (8) 1.17 g as a crystal. Yield 82 %. Mp 133 - 135 °C.
25 1.H-NMR (CDClI:-TMS) & ppm: 1.81 (d, J= 6.0 Hz, 6H), 1.85 (s, 3H), 3.18-3.30 (m, 1H),
5.18 (s, 2H), 5.19 (s, 2H) 6.69 (d, J= 2.0 Hz, 2H), 6.78 (d, J= 6.0 Hz, 2H), 7.05 (d, J=2.0

10



I:-lz, 1H), 8.45 (d, J= 6.0 Hz, 2H). Ref er ence exanple 4
2- Hydr oxynet hyl - 5- (3. 5-di chl or ophenyl t hi 0) - 4-i sopr opyl -

1- (pyridin-4-yl)nethyl- 1H 5 i mdazole (9) [err] To an
et hanol suspension 3.5 ml of the conpound (8) 0.35 g (0.77 mml) obtained
I n exanpl e 3 was added 1N aqueous sodi um hydroxide 0.82 m . The

reacti on mpi Uy, Vs, J=6.0HEigH)ed for 30 minutes, concentrated under
reduced pressure, and extracted with ethyl 10 acetate. The extract was
washed .wi th water and concentrated under reduced pressure to yield
the objective (9) 0.31. 9. Yield 96.9 % Ref erence exanple '5

2- Car barroyl%f?ﬁﬁ?efﬁ?‘lamJ?Q‘%opropyl 1- (pyridi n-4- yI)rret hyI 1H i m dazole (10)
[err] 8) (

suspended i n*aceto 56 v S R e e e
anhydr ous I caC|d529(1425rrrmI) I n ethyl acetate 42 m
at room lf})t WW m xture was cool ed down to O [err] C under
nitrogen at m)spherer@ﬂ chl orosul fonyl isocyanat $2-0 9 (155.4 nmol ) was
added 20 thereto r cooling for 45 m nutes reaction m xture was
stirred at ghe s N tenperature for 1 hour])?%ﬁd water 13.5 m and 35
% aqueous hy OMg 13.5m o thereto. The m xture
was stirred aty4d r]Cfor 1 hour, cool\g to room : terrperature
and neutralize bx 20 % aqueous SOdI um cardondte. The m xture was

11

To an ethanol suspension 3.5 ml of the compound ® 0.35 g (0.77 mmol) obtained in
example 3 was added 1N aqueous sodium hydroxide 0.82 ml. The reaction mixture was
stirred for 30 minutes, concentrated under reduced pressure, and extracted with ethyl

10  acetate. The extract was washed with water and concentrated under reduced pressure

, toyield the objective (9) 0.31 g. Y1e1d 96.9 %.

Reference example 5

2-Carbamoyloxymethyl-4-isopropyl-1-(pyridin-4-yDmethyl-1H-imidazole (10)

N
oron —— (' ~ocows

15 6 10
The hydroxy compound (6) 15.0 g (64.9 mmol) was suspended in acetonitrile 150 ml.

To the solution was added dropwise anhydrous hydrochloric acid 5.2 g (142.5 mmol) in
ethyl acetate 42 m! at room temperature. The mixture was cooled down to 0 °C undér
nitrogen atmosphere, and chlorosulfonyl isocyanate 22.0 g (155.4 mmol) was added

20  thereto under cooling for 45 minutes. The reaction mixture was stirréd at the same
temperature for 1 hour, and water 13.5 ml and 35 % aqueous hydrochloric acid 13.5 ml
were added thereto. The mixture was stirred at 45 °C for 1 hour, cooled down to room

temperature, and neutralized by 20 % aqueous sodium carbonate. The mixture was

11



kept stationary and separated. The organic |ayer was washed with water, and

t he aqueous | ayer was extracted with ethyl acetate. The organic |ayer

was col |l ected, _ concentrated, and dried. To the residue was added

di i sopropyl ether 80 m, and the solution was stirred for 1 hour at

roomtenperature. The obtained slurry was filtered, 5 washed with

di i sopropyl I Vi éd]{»th eld 83.2

%. (P PRGRRED el YT gl | AR Sk pinie ith yhed, fnd fo®

2.80-3. 00 (dguedidlayet.wis ekbiacted Mith ethyl acetatsl. O The orgiiric la%rzﬁad@lle&bﬂ,, 6. 63

(s 1H), 6.97 (d, J= 5.2 Hz, 2H), 8.57 (d, J= 5.0 Hz, 2H). Exanpl e 4
concentrated, and dried. To the residue was added dnsopropyl ether 80 ml, and the

2 Carbanoyloxyneth | -5-(3, 5-di chl orophenyl t hi o) -4-isopropyl -1 -(pyridin-4-yl

) n‘et hyl - soluhogqu,ﬁng@gé'prel bquf)at QIR pe]mperature The obtained slurry was fijtered,

NN d wahyve%?%%ﬁﬁ‘ﬁp {probit %5911%938 s B Qe ok 2 lrelpa 2p.

[err] C undg alper I r
al ternat el y% our §| mes a to?uene sol ut‘?on 1 6§B y@tﬁg coﬁ{ﬁqggq?s ?H)’
77 g (0. 365. 10| 2HR B0, 281) UREBsSTH) 9o 1, LAD5. mHzphm 4.5t @y T2 0E,, 38y

(0.36 ng), and additionally added a tol uene solution 150 ng of the
conmpound (2) 77 nmg (0.36 nmmmol). The reaction mxture was stirred at
-30 [err]C for 30 m nutes, and ethyl acetate and aqueous sodi um

hydr ogen caEWiﬁQé wer e added thereto The objective (11) was extract ed

with %&)) ) drochl ori

t her et. and f& oD ectt ve S e O D e A ‘
aqueous sol 4§00, tralized by aqueous sodi um hydr ogen car bonat e
and extract'E'd—vvrl-%ﬁl—éel-ﬁg?l acetate. The extract was dried over

anhydr ous sodi um sul e andeigoncentrated undgy-NMeduced pressure to prepare
oily remdueﬂ,@‘e oily r' gge was dis ed in nmethanol 0.9 nm, and
water 0.7 m was aflded 25 foF’1 - S _ninusen. at roomtenperature theret o

to prepare the preNipiocans The? pe oPCRMY2 stirred for 30 minut es
at roomterrperat_LﬁfN additlonally STirT Id 30

12
10 11

The compound (10) 250 mg (0.91 mmol) was dissolved in N,N-dimethylformamide 4

ml. The solutioﬁ waé cooled down to -30 °C under nitrogen atmosphere. To the

15 solution were added alternately four times a toluene solution 150 mg of the compound (2)
77 mg (0.36 mmol) and a toluene solution 150 mg of triethylamine 36 mg (0.36 mg), and
additionally added a toluene solution 150 mg of the compound (2) 77 mg (0.36 mmol).
The reaction mixture was stirred at -30 °C for 30 niinutés, and ethyl acetate and aqueous
sodium hydrogen carbonate were added thereto. The objective (11) was extracted with

20 ethyl acetate. Diluted aqueous hydrochloric acid was added thereto, and the objective
was re-dissolved in aqueous layer. The agqueous solution was neutralized by aqueous
sodium hydrogen carbonate and extracted with ethyl acetate. The extract was dried
over anhydrous sodium sulfate and concentrated under reduced pressure to prepare oily
residue. The oily residue was dissolved in methanol 0.9 ml, and water 0.7 ml was added

25  for 1 -2 minutes at room temperature thereto to prepare the precipitate. The

suspension was stirred for 30 minutes at room temperature, additionally stirred for 30

12



m nut es under ice-cooling, filtered, washed with 50 % aqueous met hanol, and

dried to yield the objective (11) 250 ng as a white crystal. Yield 61
% np88 [err] C (dec) [err]HHNVMR (CDCl [err]-TMS) [err] ppm 1.32
(d, J= 6.9Hz, 6H), 3.17 (sept 1H), 4.53 (b, 2H), 5.21 5 (s, 2H), 5.27

(s 2H) , 669(d J= 1.6 Hz, 6.82 (d, J= 5.2 Hz, 2H), 7.06 (t, J=1.6

( C[ err]H er% er‘éﬁﬁ% ice rc@ 8 ]]mée‘b %gg?&ﬁth%a)h X&ﬁe%us met/h()anol 8nd g12-1e(]1- go "

4.61: N, 1§rm11&th§ob3&n9@§11§3250ﬂa§a43wmecryﬁspnqﬁeﬁ&@sl%c 52.45: H, 4.72: N
11.73: S, 7.08: ; 1 10 2HCl salt of the corrpound (11): nmp 214 -

322 [erHCIﬁptm?X}(dec) Ref erence exanple 6
2-Dichloro | but yl al dehyd 13)
Che m xt ur FGNMIS oINS oo {1538 32 57 &pHm SEB) W(feI&nHlIN4 b, 28D, 5.21 1

Lerr]C rnds 2 Soffovallh 620’ P50 R0HE Birible 85 7 B 100 é'ﬁ‘éﬁé >

separ.at ed. | ayer was washed wi th aqueous sodi um hydrogen
car bonat e 3@@ %% g’nghgach aqueous | ayer was extracted with tol uene

115 m . Theggm@Ridaly @ 0.5 EBD) 0 yield the toluene 20 solution
440 g of the objective (13). (Yield 755%. - Jerr]HNVR (CDC [err]-TWMS)

[err] ppm caladsa(s)j CJs2. 15 B, M1 BH)2.12 S56.96:58p15.42= 6.6 Hz, 1H), 9.24
(s, 1H). éﬁjl 4- Di benz ony 2- but ene {15) [err] To
48 %aqueod@“sdd%hrrﬂh 15c) <8 d=é721§7 873 508 98fele &8t et r a- n- but yI anmoni um

13 .
10 2HCI salt of the compound (11) : mp 214 - 222 °C (dec)

Reference example 6

@D 2,2-Dichloro-3-methylbutylaldehyde (13)

Cl 1
\'/\CHO —— "“CHO
13

12

15 To the mixture of isovalelal_dehydg (12) 192 g (2.23 mol) and N, N-
dimethylformamide 230 ml was introduced chlorine 316 g (4.46 mol) under 60 °C. The
mixture was cooled down, mixed with water 384 ml, and separated. The 6rganic layer
was washed with aqueous sodium hydrogen carbonate 350 g, and each aqueous layer was
extracted with toluene 115 ml. The organic layer was collected to yield the toluene

. 20  solution 440 g of the objective (13). (Yield 75 %).
1H.NMR (CDCls-TMS) 6 ppm : 1.15 (d, J= 6.6 Hz, 6H), 2.56 (sept, J= 6.6 Hz, 1H), 9.24
(s, 1H).

dD) 1,4-Dibenzyloxy-2-butene (15)

HO_—_OH — BnO_—\_.0Bn
25 14 , 15
To 48 % aqueous sodium hydroxide 127.8 g was added tetra-n-butylammonium

13



broni de 3.3 g (10 mmol ), and the m xture was heated to 60 [err]C. To the

m xt ure was -added 2-butene-1,4-diol (14) 30.0 g (340 nmol), to which
was added dropw se benzyl chloride 94.8 g (743 mmol ) at 80 15
[err]C. The mixture was stirred at the sanme tenmperature for 2 hours.

The reaction m xture was cool ed down, and separated after 5 addi ti on of
wat er 90 Nprofe!s iy AOGRRLY, drANEE mtRtre s Rbibditd 60 €51 othdhivRare Fhe

sol uti on was neutralized by aqueous sodi um hydr ogen carbonate, separated,

m xed wi t h added 2-batelyl, :tadml(au)eso G (B40ama eIt tb abixch wakelded dedpiask RneASUre to
yield the oil residue 104.5 (quantitative) of the objective (195).

[ er r] H NVR chlopde 948 (JM)no[l)eertrspxpﬁw‘C 4 Tbe mixiturg wag si@rrpth at the)samé. 48 (s,

2 5.78 2 7.3 B | t oal dehyd 16
o) ”ﬁnper% ?él%’éﬁz;}ﬁ‘h&fyaozloslﬂléﬂgemw@gﬂ%wg)%gggpa%;@ﬂ; Rébi ai not

b th . 1458 | | ed d
?OOYSOWFer (r%]dé on g?’aﬁeﬁgpé‘genrf% r?oogg%é? gyer was add(i"ﬁ gie u@%’f odaﬁgg '?her g}[/\n;
at -60 [er Ighfatightwak nﬁﬁ'ﬁaﬁiea'ﬁ"aﬂgedﬁgts@(ﬁhﬁl ha’ﬁ%&g g Eﬁ?ﬂ%r §arADE mixed withhen

t he excess anpbunt of ozone gas was renove Ing nitrogén gas. 1o the
sol uti on washyddetsltefiniobinsentrdtedtider rédiﬁfe&bﬁbsﬁﬁlﬂeltb yfed EeQilfesidhe 104.5 g

tri phenyl phosphi ne 107.2 g (409 mol) at -60 [err]C to reduce the
reacti on i fawanisatived of thelebjectivec@Pdon mi xt ur e was war ned to room

t enper at ur ted und r reduced sure ta

oily mxt u?@@%@%@fﬁ@ﬁ PR /49 @P'ﬁ"ﬁ%@@ﬁoﬁ%hé 484 ’rrrd7%9i%i 2@’967 31

obj ectl $6iOH) (1l 2- Benzyl oxynet hyl - 4-i sopropyl - 1H i m dazol e
(17) [lerr] The oil residue 268 g (approximately 0.57 fol)

obtained in (I1) of t he benzyl oxy
14

Benzyloxyacetoaldehyde (16)
BnOL~—0BN ———— 3 BnO___-CHO
15 16
1,4-Dibenzyloxy-2-butene (15) 104.5 g (340 mmol) obtained above was dissolved in

16  methanol 1458 ml. The solution was cooled down to -60 °C under nitrogen atmosphere.

Ozone was introduced 'thei'eto at -60 °C until the starting material was disappeared, and

then the excess amount of ozone gas was removed by bubbling nitrogen gas. To the

solution was added dropwise an ethyl acetate solution 550 ml of triphenylphosphine

107.2 g (409 mmol)) at -60 °C to reduce the reaction intermediate. The reaction mixture
20 was ﬁmmed to room temperature, and concentrated under reduced pressure to yield the

oily mixture 321.6 g (quantitative) of phosphorous compound and the objective (16).

(dIl) 2-Benzyloxymethyl-4-isopropyl-1H-imidazole (17)

H
ol H N

BnO_~CHO \ﬁgcuo — \}roan

17 |

16 13

25 The oil residue 268 g (approximately 0.57 mol) obtained in (IT) of the benzyloxy

14



acet al dehyde (16) and the extract 183 g (0.70 nol) obtained in (1) of

2, 2-di chl or o- 3- nmet hyl but yl al dehyde (13) were m xed with acetonitrile
276 m . 25 % aqueous ammoni a was added thereto. The m xture was
stirred at 45 [err]C for 8 hours, extracted with toluene 213 m and
separated to yield the extract 725 g (yield 70 % of the objective (17).
The 19+ NMR
s [ ot ] EtFyer r fé) 5 Qh@&g&c}ég?@g @. %@%oﬁ%bﬁmriﬁ D of 2 2Sdét£aroja:r N
1H), 5H) 4.51 methylbﬂt%lal&y%rde dcgﬁeﬁeﬁnhawMathfhc@ﬁxnitﬂlle ﬂ'R‘-S 1al. 0 2612 adudpus @minonia’. 4

(m | or onet hyl pyri di ne hydrochloride (19) [err]

4- Hydr oxy nmeiab yldadrtheiicte (The misthrd wgs 60rred atrdh JC fon 8 hoines extvanded with toluene
acetonitrile 202 m . The solution was added dropwi se to the m xture
of thionyl 2!;%1”(5#41@1691@5305d§(’¥191d599 pEract{da g (vield 706)af the ehieqtive {53- Tre under
50 [err C. The ntx t the sane tenperature for 1

hour , enc‘&‘BB‘?“é’é WW@M?@%&’@X?W y| eld the slurry (quantitative) of

T o i, g 10 SR i v,

2 Benzyl oxygrethykh sé ngrchBy@ J-(llQL'Hi di; r{tiyt-)r;r@t bph.- 1H-i m dazoI e 2 ni t rat e
(20) [err] he extract 725 g (approxi mately

0.40 nol) obtained in (III) of 2- benzyloxynethyl
| sopropyl - 1H-i m dazol e (172 was neutralized b aqueous sul furic acid, mxed
with the V) srmwoma@smﬂmw obtained in (1V) of

4- chl or onet hyl pyri di ne hydrochl ori de (19) and water, and then
al kalified by us sodiunthydro*Egz_gghe m xture was :
15 . epghated, THe aqdebuscil ayer was extracted with tol uene
65 m, and the organic |ayer -HC
10 18 19

4-Hydroxymethylpyridine (18) 564.4 g (0.50 mol) was dissolved in acetonitrile 202 ml.
The solution was added dropwise to the mixture of thionyl chloride 65.3 g (0.55 mol) and
acetonitt'ile 109 ml under 50 °C. The mixture was stirred at the same temperature foxr 1
hour, then cooled to room temperature to yield the slurry (quantitative) of the objective
15 (19). .
IH-NMR (DMSO-TMS) & ppm : 5.09 (s, 2H), 8.09 (d, /= 6.6 Hz, 2H), 8.94 (d, J=6.6 Hz,
2H).

N 2-Benzyloxymethyl-4-isopropyl-1-(pyridip-4-yl)methy1-lH-imidazole 2 nitrate (20)

7
\ N = 1 \?_ / OBn
HC) _ N
19 _

20 17
| The extract 725 g (approximately 0.40 mol) obtained in (III) of 2-benzyloxymethyl-4-

isopropyl-1H-imidazole (17) was neutralized by aqueous sulfuric acid, mixed with the
| slurry (approximately 0.50 mol) obtained in (IV) of 4-chloromethylpyridi1_1e hydrochloride

(19) and water, and then alkaiiﬁed by aqueous sodium hydroxide. " The mixture was

15



was col | ected. The organic |ayer was concentrated to 830 ml, mxed with

sodi um " hydroxide 62.6 g, and stirred at 40 [err]C for ‘5 hours. The
reaction m xture was mxed with wat er 226 m and separated. The
aqueous | ayer was extracted with toluene 65 nm, and 5 the organic |ayer
was col | ected. The organic |layer was m xed with 20 % aqueous sul furic

acid 348 g g%?%a?é&etlﬁqgg%{fs 1h ¥ G as\WREra S0 ¥itH BFiend BS nf)f HANHE ok GRS layéiS
extracted w wat er m , and the aqueous | ayer was col |l ected. The aqueous
| ayer was was colléted d Th blgadi: Ry@Guadacemshited ol 830 milx mibed gty salindn ext r act ed
wth ethyl acetate 130 m . The organic |ayer was washed with brine,
and each achydoeridd 68/%g, andsticvedad 40 &Q for Bthoups. t [Thetrpadtion srixtre wgs mixed Witk
organi c | ayer was coll ected, concentrated under red%ﬁf

ced. ssur ﬁ
dri ecr:i The W%I@Fl I%r%ﬁemm sopaxadedyi (e aaygpus layer Hag extyac Wgh@%wﬁé‘ﬁﬁ , an
131 , t i zed b d | furi i d. 82. 0. 1),
filtored " b Ok tye wae S, TBE it taids i BB wipto alded B -
yel low cr ysstuﬁﬁ.léic .giﬁl:ﬂS ggn%?éo uboas la§ér wis def&aked. The oagé_m'c 159& Fiee

conmpound of t objectrve can be crystallized by diisopropyl ether.

15 [err] H NacteBivatl wader 545), ah@ tie aqugsis layetdwdstolldeted . Thelaguénid) laydr GRs
(sept, J= 7.0 Hz, 1H), 4.86 (s, 2H), 4.89 (s, 2H), 5.78 (s, 2H), 7.16
(m 2H), 7.8B%ed with2@)% aguet@s salliumd-hydraxidd282¢ eind extraated with etliy] acctatecld® Hz,
2H), 8.67 (d, J= 6.8 Hz, 2H). . ) ' :

2- Benzv! oxyrkt e orgapic 1aveyiwas washerh with brinecgndseach garenys laver mgs priansieds- yi ) me

thyl -1 20... i i dazol e (5 err] . _

2. Benzyox TPtk VT SEFaE 6 i T Grgnic o g pgloriad, sppeensaed waderpdyesd o)
13.9 g preésate, ¥R iied@ SRS RARIG s hitxddQbitie BhyP et te 808 mIAhE melitan®l . The
solution was neutralized by 30 % aqueous sodi um hydroxi de. The .

t ol uene | aye migéerysaiibed bywcédtent2hted sulftube act@ 8219,g (089 asul), fibterd, amhdriett toed.
The residue was dissolved in toluene 50 M. The . solution was added
dr opwi se t rielditheeshiective (20) 361.2 ¢ a7 agalsf yedlog-crystal. Yield 90 %. mp 155 °C (dec).

éL ﬁe m Xt ur e mél‘shemg:iafnglogﬁdogﬁﬂg gl%gczsu!gef(g(?)%gg L glfyisga?liéeﬁ)by%ii%o o;gy;?l Zathrglr.ol ). To
15 1H-NMR (CDsOD-TMS) -6 ppm : 1.34 (d, J= 7.0 Hz, 6H), 3.08 (sept, J= 7.0 Hz, 1H), 4.86
(s, 2H), 4.89 (s, 2H), 5.78 (s, 2H), 7.16 (m, 2H), 7.28 (m, 2H), 7.49 (d, J= 1.0 Hz, 1H), 7.74
@, J=6.8Hz, 2H), 8.67 @, J=6.8 Hz, 2H). |

and

20

2-Benzyloxymethyl-4-isopropyl-1-(pyridin-4-yl)-1H-imidazole 2 nitrate (20) 13.9 g

(31 mmol) was suspended in toluene 50 ml and water 12 ml. The solution was
peutralized by 30 % aqueous sodium hydroxide. The toluene layer was washed with
25  water 40 m], concentrated, and dried.. The residue was dissolved in toluene 50 ml. The

solution was added dropwise to toluene solution 24.7 g of 3,5-

16



élropwi se triethylamne 3.5 g (34 nmmol) under ice-cooling for 1 hour. The

m xt ure was stirred at the sane tenperature for 2.5 hours, and m xed
with water 25 ml. The tol uene | ayer was separated and washed with
wat er 25m , and the aqueous | ayer was re- 5 extracted with toluene 10
m . The toluene |ayer was coll ected and concentrated under reduced

pressure. duRlorsbehsbhBsibaylchibsiag ()7 zga% (é%inﬂbi) S OfY MVhixfilrl %«ral’s allhdd ered, and

dried to yield the objective ( gasapaeyelowcrystal
Yi el d 84 Ydropwise triefblan)itle SIS @m&mﬁﬁde)r 1éeeéoblmgotw11 hbuB0 b mikfuré wasHz
6H), 3.08 - 3.22 (m 1H), 4.52 (s, 2H), 2 (s 2H) 5.16 (s, 2H),
6. 65 (d, Jstirre@atthe s@pp tenfeF@tugelfor 25 lﬁmﬁs Hnd nﬂked, wff.h @Atert2 nil= ThSthienell-D
10 718-736(m5,838 J= 6.

2- Hydr oxy niag'eR Wasseparate %Wﬁhéé Wéwaim ‘e’§m14ap% thﬁwpous layer was re-

L (PO e serkto . The TR oM opremta Bty
The f@dﬁ&éﬂrﬁem hegb ¢ekidle Wik cgﬁétﬁ{h ?PQ ?tﬁ)gl %tggp iﬁ&%de gm(ij gung To

the m xture were added wat er queous
| ayer was w@mdaheaabjaﬂhde @UBJO%asZﬁhleyellow@'ystap %isla8gess sodi um hydroxi de.

The conpound F é was extracted with ethyl acetate 50 m, and the

et hyl acetlzﬂ @Chhﬁmﬂeﬂ)(w 4 TRtz 6H3,8.08 - 3.Ba@h 130146216, 2H) 4162 (20
was extrac thyl acetate 20 m. The ethyl acetate |ayer was

col | ect ed 1Y 2ﬁ)c§r§ééﬁ1rt4’ail§é{mﬁﬁér6 Teduded- a2 208 6, Ji=di8iHe, 1H),

r esi dulq) bfaﬁ; Egéggl y5 egbggfﬁpg? %Ifl) slow y added diisopropyl ether 50: |

m. The o urr room tenperature for

30m nutes, filtered, washed with diisopropyl ether 30 mM, and dried to
yield the conpound (9) 104gas awhlte crystal 25 Yield fromthe
corrpound (2@ Hyd i

imidazole (9)

N
| N
-
c'\(;( Ny~oBn  —— ¢ N~
N Uj}« OH
Cl :
5 Cl
15 To the compound (5) was added aqueous concentrated hydrochloric acid 50 ml. The

mixture was heated at 90 °C for 2 hdurs énd then cooled down. To the mixture were
“added water 50 m] and toluene 20 ml. The aqueous layer was separated and neutralized
by 30 % aqueous sodium hydroxide. The compound (9) was extracted with ethyl acetate
50 ml, and the ethyl acetate layer was washed with water 30 ml. Each aqueous layer
20 was extracted with ethyl acetate 20 ml. The ethyl acetate laye_r was collectéd and
concentrated under reduced pressure to yield oily residue. To the oily residue was
slowly added diisopropyl ether 56 ml. The obtained slurry was stirred at room
| temperature for 30minutes, filtered, washed with diisopropyl ether 30 ml, and dried to
yield the compound (9) 10.4 g as a white crystal.
25 - Yield from the compouﬁd (20) : 82%
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2- Car banoyl oxynet hvl - 5- (3. 5-di chl or ophenyl t hi 0) - 4-i sopr opyl -

1- (pyridin-4-yl)nethvl- 1H i m dazole (11) [err] :
hydroxy conpound (9) 2.00 g (4.9 mml) was suspended in ethyl acetate 20
m, 5 and the solution was cooled down to -30 [err] C under nitrogen
at nosphere. To the sol ution ~ was added dropw se chl orosul f onyl

| socyanat e 12.0%rkhniolle ;
[err]C for 30 mnutes, and the mxture was stirre
t enper at ur dH-imiddzoloou¢ll) To t he m xture was added dropw se water 2 m, and

The

t he m xture was warged up to O [err]C. To the m xture were added 35
% aqueous hydrochloric ¢;§i§acid 2 m and net hanol g1, and the solution
was stirred at 40 [err] or 1 hour. The m e was cool ed down to
room tenperat ure I_i'[zecl—le»,f-—ae % aqueous godi um car bonat e.
The organi c | ayer s arated, washed wf \s yowomant rat ed, and

dried. To the resigue MWas added met hanol 6 Mfter that water 6 nl at
room tenperatupe. The obtained slurryCwas filtered, washed with 50 %

aqueous nethanol 6 15 m, and dried to yield'the conpound (11) 2.06 g

(yield 93.2 9%The hydroxy cdepdund-OINRN £D hsxiol) wdd\Rkpdrded lin SBF] acktate 20 thl, J=
6.9 Hz, 6H), 3.17 (sept, 1H), 4.53 (b, 2H), 5.21 (s, 2H), 5.27 (s,
2H), 6.89 (@ud thiesolutipniwas c2plpd dows 2o (30,°Cimdsx Ritédgen Atdosplier®6 To thelsolhition
Hz, 1H), 8.46 El enent anal '

(Cerr]H eﬂafeﬁ'?@r‘ﬁ}tbw Fhlerasplfons] ipocyanate 1 6e (LchmasD yogler nigrogep. 16: H,
4.61: N, 12,17 . 96: 15, 42 Found. (9% 52.45: H, 4.72: N,
11.73: S, %.“%%“Ph%e,a%i%fﬁgr 80 minufep,and the mg%r‘}f%‘é(‘(’%/%tﬁﬁ"oc‘{ﬁm‘u‘%f fae 1 214 -
222 [err]C ature for 1 houEX 3BHHE $niRtrire @Jaﬁiagt(iaeéi dropwg@%%@dzﬁl, dGa¢ad bed bl ow

“were produced in the sane manner as desc above establish

reaction cmidﬁulré_e easwarmed up to 0 °C. To the mixture were added 35 % aqueous hydrochloricl 8
10  acid 2 ml and methanol 4 ml, and the solution was stirred at 40 °C for 1 houf. The
mixture wasl cooled dbwn to room temperature and neutralized by 20 % aqueous sodium
carbonate. The organic layer was separated, washed with water, concentrated, and
dried. To the residue was added methanol 6 ml and after that water 6 ml at room
temperature. The obtained slurry was filtered, washed with 50 % aqueous methanol 6
15  ml, and dried to yield the compound (11) 2.06 g (yield 93.2 %).
1H-NMR (CDCls-TMS) 6 ppm: 1.32 (d, J= 6.9 Hz, 6H), 3.17 (sept, 1H), 4.53 (b, 2H),
56.21 (s, 2H), 5.27 (s, 2H), 6.69 (d, J= 1.6 Hz, 2H), 6.82 (d, J= 5.2 Hz, 2H), 7.06 (t, J=1.6
Hz, 1H), 8.46 (b, 2H).
Element analysis (C20H20Cl2N4O2S -0.5H20)
20 Caled. %) : C, 52.16: H, 4.61: N, 12.17: S, 6.96: Cl, 15.42
Found. (%) : C, 52.45: H, 4.72: N, 11.78: S, 7.08: Cl, _14.81
2HCI salt of the compound (11) : mp 214 - 222 °C (dec)

- Examples5-6
25 Compounds described blow were produced in the same manner as described above to

establish reaction conditions.
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Table 1 | [err] _ Exanpl e

Rl err] R err] N o. 1 H

CH err]OBn 2 ‘CH err]-4- pyri dyl
3 . lerr] CH[ err] 0COWe 4 [err]
CH err] OCONH err ] = 5 [err] . CH err] 0COPh

6 Tabld € '] CH[ er r] OCOOVe Tabl e 2 Exa-
Compound 2 TEA Sol vent React i on Reaction Yield.

nple nol eq. ne) t enper a- tinme (%
No. Rl e . 1 ture (hour)

([err] O 11 1.8 CH err] CN r.t.

0.5 \?_"N»—ne o er 2] "1.5 tol uene 50- 55
2.5 8 2 1.1 toluene 0-5

2.5 - 8 O 3 1.4 CH err]CN 0-5
2.0 82 4 1.6 DMV _ 30
0.5 Bxhmple B : 1.2 CHerr]CN 0-5
2.0 8 No. 6 1.4 1.2 CH err] CN 0-5
1.0 8315 TRDUSTR ACHBR CABI LI TY The present

I nvention proviges ajprocgss fpr- proguci ng| i m dazol e derivatives (I11)

useful as gmangrviTHl EORIAL afrd—am gnmtT=H V agent, which is applicable to
conveni ent ec )nomrggjl ptoduction onl a | arge scale. 10
19 ) CLAI M5
3 / CH20COMe
4 /Y CH20CONH:
5 Y CH20COPh
6 /” CH20COOMe
Table 2
Exa- | Compound 2 TEA | Solvent | Reaction | Reaction Yield
mple | mol eq. mol tempera- time (%)
No. eq. ture (hour)
- © |
1 1.8 1.5 | CHsCN r.t. 0.5 82
/7 1.8 1.5 | toluene 50-56 2.5 82
2 1.2 1.1 | toluene 0-5 2.5 81
3 14 .14 | CHsCN 0-5 2.0 82
4 2.0 1.6 | DMF 30 0.5 61
5 14 1.2 | CHsCN 0-5 2.0 85
6 1.4 1. 1.2 jCHsCN 0-5. 1.0 83
5 .
INDUSTRIAL APPLICABILITY
The present invéntion provides a process for producing imidazole derivatives (III)
useful as an antiviral agent and an anti-HIV agent, which is applicable to convenient,
economical production on a large scale.
10
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1. A process for producing a conpound of the formula (Il1): [err] 5
wherein R err] and Rferr] are independently hydrogen or an orgahi c group;

‘R2 is an organic group; and Rerr] is an optionally substituted
aryl, which conprises reacting the conpound of the fornmula (1):

[err] ~ wherein Rerr], Rerr], and Rlerr] are as defined above,
with a conpound of the formula (I11): (fﬂgﬂld R err]-S-Hal (rn)
wherein R err] is as defined above an ?s hal ogen, in the presence of a
base. 2. The process as clainmed in claim1l wherein the organic
group is an optionally substituted al kyl, an optionally substituted

al kenyl, am,opt A@asdebs/fos plvdutingbeémpsiid ofaBe formula @A):i onal |y substituted
arylthio, an optionally substituted heteroaryl, an optionally 15
substituted heteroam&lalkyl -an optionally substltuted aral kyl, an

optional Iy substd ufe cyI an optionally substituted carbanDyI an
optionally subst I%WF& koxx‘I hr bonyl - CH=NOH, -CH=NNHerr], or

-A-X wherein Ais [err]OCH err]- or -CHerr]O and X is an
optionally substl?uted aryl or -COR[err] wherein Rerr\ is an optionally

subst i t ut edgpl lah R1 A1 Rs are in g&ﬁ%ﬂaghgd&gam S RIS R WaPRERGRA! | Y

substltuted ary or an optionha strtute

process as éi‘bﬂp,l”ﬁﬁd R+fis £4 Sptibnillp Esu‘t%ﬁﬁﬁl@ﬂ@i'ﬂ WhRh cdmpSisdRHE4@RS th® Eordpbund
optionally substituted heteroarylalkyl; R2 is -A- X wherein Ais

- CH err] OCHif¢he formgla MCH err] O and X is an optionally substituted
aryl or -COR[err] wherein Rlerr] is an optionally substituted al kyl, an
optionally substitRited al koxy, an optionally substituted aryl, or an
optionally substllurgq 25 amno; and Rlerr] is an optionally substituted
al kyl . f_ M 20
4, The procesg‘sagl claimed in any one of clains 1 - 3 wherein Rerr] is an
optionally

wherein R?, R2, and R3 are as defined above, with a compound of the formula (I):

10 R4-S-Hal an
wherein R is as defined above and Hal is halogen, in the presence of a base.
2. The process as claimed in claim 1 wherein the organic group is an optionally |
substituted alkyl, an optionally substituted alkenyl, an optionally substituted aryl, an
optionally substituted arylthio, an optionally substituted heteroaryl, an optionally
15  substituted heteréarylalkyl, an optionally substituted aralkyl, an optionally substituted
acyl, an optionally substituted carbamoyl, an optionally substituted alkoxycarbonyl, -
CH=NOH, -CH=NNHs, or -A-X wherein A is -CH20CHp- or -CHzO- and X is an
optionally substituted aryl or -CORS wherein R5 is aﬁ optionally substituted alkyl, an
optionally substituted alkoxy, an optionally substituted aryl, or an optionally substituted
20  amino.
3. The process as claimed in claim 1 or 2 wherein R! is hydrogen or an optionally
substituted heterdarylalkyl; R2is -A-X wherein A is -CH20CHz- or -CH20- and X is an
optionally substituted aryl or -COR5 wheréin RS is an optionally substituted alkyl, an
optionally substitu‘ted alkoxy, an optionally substituted aryl, or an optionally substituted
25 amino; and R3is an optiona]ly'subs.tituted alkyl.

20
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substituted pyridyl methyl . ' 5. The process as clained in any one of

clains 1 - 4 wherein a conpound of the formule (11) is
3, 5-di chl orobenzenesul fenyl chloride. 5 6. The process as clained in
any one of clains 1 - 5 wherein said base is triethylam ne or
N- et hyl nor phol i ne.
21 4.  The process as claimed in any one of claims 1 - 3 wherein R! is an optionally
substituted pyridylmethyl. '
5. The process as claimed in any one of claims 1 - 4 wherein a compound of the '

formule (II) is 3,5-dichlorobenzenesulfenyl chloride. _
5 6. The process as claimed in any one of claims 1 - 5 wherein said base is

triethylamine or N-methylniorpholine. '

LT
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