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' mhe-rffl QO glve Pga &?H( %) of an.qyuca 2%%?2 %1‘|E°] l%ecbx@ t ’0?'?

I\/Et hyl . 4.ri et hoxysal i cyl at'e" (Q aebe gmmh@ﬂg) Ann. 340 215( 1909)

235- 240'Mthyl-4-mefhoXythiossiRylatel(Lebn Katz e ¥y 3 0rgCGHent w.oaab-eﬂbzl tmsw)gx\(e§78whsg. and
1.08 mb@alsuﬂhmdﬁobtmasbomnm agig - CHgQPDﬁ HC! Tg)+-ester), hnthalothet dapd.’ sul fate |

(133. 6g. 1A@exthre ol m&mm@#@v tSé p&im'ﬁw mﬁhamol rzrn. meerttatwrsv
for 20 I‘PQ {92 mikig ge 9\3‘&“!95‘! 'sr’é
under r
teso
. §§§‘ %ﬁgiﬁ? E § rvamﬁn oﬂ( “giggmf% rhlgh
so Ium wtﬁ.aspt %‘?Bfa aruyp fe s%ﬁd%eﬁa.s | im su fa te,
concentr at ed to give a syrup ( 1 Recrystallization from
hexane ives 1723 g (89.5% of anaI yt Eﬁaﬂnilwmre solid, mp 49-C. - . -
. . Benzolb] thivphene-2-carboxylic acid, 3-hydroxy-6-methoxy-, methytester . " , ' . Exarrpl eI
(8) 70 Ben m'tﬁtumfmethwl Wqﬂmﬂa 'Gterﬁéﬁh -|Qa3$irnd )ta‘ﬂﬂrpo!@m! Q 104
ester Tb“ hs‘d " |mi) 's gﬂ‘ 'frqacatated4b Qn%?% iehis
| A di az%% \gltlg pr an F %l d gtfoom temper d re for
1S CO! an
dr'met hyl a}";mm; éﬁémg if ﬁas l‘#gms
68+ hdurdéndie e%» tat :GGmLt ‘iheh% iAtE icEWwhleh (<3 lLa?xd
strrred .at.. roomterrperature for 1.75 hours then at 50. for 18 hours.

rmrxture i's cool ed, poured into i-ce watgr (-31) and extatend twice with

‘“\ . A5 fol uene (2 1, &:5 -1). The.conbl ned tol uene extracts are washed
sugéessi-vel: Y- with dilute hydr ochloric dcdd * wat er, cold sodium
bi car bonat € sol ution, and water. The extract is dried over sodium sulfate.
Rerroval of the soI vent under reduced pressure afforded crude product V\hi ch

AN~ N A =~ A e



Benzol ¢ aci d,  4- net hoxy- 2Ud‘i met ' bgnyl ) thiol -methyl ester A

sol ution of benzoic acid, 4. rretﬁﬁ fdnﬁ?)a‘f&it | am no) t hi oxonmet hoxyl net hyl
ester (K QWP‘&‘ A& Ind hrebipindté R ko8 bl Washebwith WAHE bnd dried
o o el R T A e o
the coningMtrem extma.e chreﬁke aetnanoLyiads m@ mJawraf gnahytically‘pule) praasbr.shp 1248d5°¢.or

one-half hour 35 at -1C. The crystalline preC| pitate forned is collected
and rsecrystal lized from net hanol tongP'w!elié@) g (74% of anaI yt ically

pure' pr plthipphenerp-cagpoxylic 3 Bﬁ‘zﬁym q ethcew 9. ?’1
ea ?fﬁ E% f éfnaﬁi’ 5% %of |

(D) 4%% u{@ Jg P%'B%“P'&P
(1956) Y
4- met,fo g’h@@é Ndii a) lsA*f' r&i 'the Qh@ vaféh s are removed under

4r et hovaéuord indeien m@amm rpéithieds Oibsonel ireether] fillededPartdl the sdlid dsalistaided.
- sodi um hydreoapoehlio(nbhhé sdlveht drideredcapm thewresidomis|diss@ud! inimethyland chintide andfinered] )
: | s r ef | oxesilicaiget{220g) columuy to gine?7 419 (87 bquPmOlbilbionbﬁnegﬂM‘w@F'dt%e‘hoxVﬂF

nom%'eﬂ@m)v@ﬁh‘dt‘s!(a@h éFe'l's"ﬁ/a’! a I essw e. ty on | S
cool é{i d (PM‘% fﬁ 'E r mt it ‘,@j‘ ,ﬁ?}.&gﬁtg |
agueous Qg?ssk PR é}rﬁwo'%nlm ow .
| 5€ Thﬁ'ct grcoa Fﬁ?le thé/‘é%%hﬁﬂ i¥\edr ified With ( did&hl@hb’fbtﬁ?nhﬂe the

(98. 5% repiperaiiits iimdintai wuamsnrmdwhamm fate :Efﬂwmi ﬁraihe@E)’thwater, and dried to
Met hyd 4give24X89¢/dflaisalkininp 453° ilee). Kdcasnliifdtion froet acefopitrile gigesR2.85igd8h.8 )RS aBdAicdlly0 2
(1953i - pure@sodycteng 18B468MIde). general nethod for the esterlflcatlon (acid
+. CH30H + HCl 1(g)ester). but no ot HoemgitidH). A m xture of

4- nkt hoRerizhibibiapheng-2icerbaxamide, e@emw-&ttrmsswm -”ﬂ'éf 5y )

concept ra Jém»swpﬁ recihbiop wz gxviicag %@ ﬁzg .'R,‘Le,
U

b yl neu 0047

ni trogef™® &

water a .ELO,,'El &ﬁ isa %fs'am' %,}fﬁ ﬁedt&&ﬂam%:zvsué@slm@tsﬁbswe
vat er, uhl Q/Fater ﬁraﬁ& bRade 2t ¥0° T residiieis tivael svthwioldwated d
sodi um mr Béﬁ ®i With @betic ¥Eill 14,5 e ésuititlg salidiis separsted by filteatiod, aaehedAfithe r
evapa? aiiaten thén witieetber] aradried nsigive 921t pute shiisl. Becraltifation Bom gneghanokgivesst;06|%ed
under higgi9%) at anaiytically purecpraducg mp 38 6-94dee); anal ytical Iy pure solid,™ np 38
9-9 Exanple . (F) Benzol bl thiophene-2-carboxylic acid, - -

3- hydrox 66t hoxy- rret hyl ester 6@‘8'“P°34Nm xture of methyl

4- el 8§09,
e T i e R e e e
chl oroa 3 J‘éropvvl se over 15 m nutes wt

ni rogen t

stirring un er |rr|‘ng |~s contlnued at room tenperature for ten
m nutes. ‘then the nmixture i's heat edoExampmd 2Bm bath for -30 m nut es The
soI ut‘? oBenzvicoapidl &d\ethoxﬁﬂkﬁmethﬁammgllbmxmhombmﬂhms pot ass u

de
and l efztzzggggvm q”;ﬂg’z?ﬁy h mﬁ@%ﬁiﬁn fr:%aﬂ% 27'5 zf 'l§7 J%' %%l':;
y aci

p'ured |
01&2_487 M(‘:Car &

preci pi taateclf;gfl%lnteer dg[&t’}“?‘ z\{/?s )P PH' nd dried to give 100 g of .
a solid ' ' y i metho ByiVeh in
char coald; wr 'é.r,f: i ;n; e t e Heiﬁl%ﬁpfg r:,étsaé% s o

wth d||ute h drochl oric acid. The

(81 8_; .ca 70—2°c

enz o ene car boxyl | c aC|
6 rret hoxy 3 (1- met hyl et hoxy) (A A Exanipls 2(Dbf
benzot biStNtet alEvlaaadierISiameaewP Sty Manetsho Fbemiex 98 L8
. &m deN\q'# Bwnpr Pti s‘ ig| Pre Mbendeﬁf%ﬂ‘t'%‘"Sc‘?ﬁﬂ? t"’a?ﬁd’??f‘ 9P
Vbosiist I hyitnidiing 541 §, 6490

-2 t oca hio) {

m) is ref ﬁa, de 3? 2 n?e gglﬁ)} &%ﬁébc&ﬁﬁ@xaﬁrﬂge 1(D)
cool ed. "mé iy F tered 0 f The sol vent and
vol atil €s are frenove r vacuum and then under hi gh vacuum The residue

is digsolved in ether, f| | tered, andEkdmple@E)d i s di scarded. After
evapor atnem[tﬂm:obhmes&adamvhcumde?-hmmﬁhexreftﬂtMuest?—fs d| ssoI ved in

net hyl ene Mlfomixtise ahmemyrst@pt@@cmosa"srht c's qet yo SISA g
(97. 8% P{ﬂceﬁ‘é’ tﬁ(?) 3, 319 ﬁ rlioe and tassium-
met hyl e w %r@ nggrfg vl su ox e |sh hﬁt thyl chloroal\:e::%e
I"

(B) 265V rezso FIu r"Pwlfromt e prevr ous tage : , potassrum
hydroxi de (11.8 g), and rrethanol (300 g0l is refluxed wrth strrrrng under
nitrogen for 2.75 hours. Mst of the nethanal is then renoved under reduced
pressure at 45> The residue is dissolved in-water (-750 ml) and"

decol orized with activated charcoal. After cooling the solution is
carefully acidified with dilute hydrochloric acid, while the tenmperature Is
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Benzo| bl t hl ophene- 2- car boxani de,
6- met hoxy. 3- (1% et hyl et hoxy) - l\l—ﬁ—ftgt"ragzgp 5- y1 A-mi xture of

benzol blstidiing pdvontnudd atrob Xerhpetatave féhtéh Mmutee e 3¢sbiting hibtltisineaydd dnlddstéantibath
0. 039" nierd)75madrsAfter canting) theyrbagtiommixaureis @dden 16 ice gvated (~OL7N) ansl exjracted with ether (21,
acet oni tik racts %‘WPW@ withweter 3'!4 ‘i"ﬁd 'Lﬁ?de'f“ ?H‘fﬁeo ofvgnt igpmoved °

m nutes “"%'g @, 0ine67 upywhich (s m methanol to
triet hylg %ﬁ: ﬂbé % £{E‘ Fe! tr(a v i% crops) of
dr opw Sgag he mxture res @}% hd h%g?rs'ai elejn mo t o?e Ihe

-~ acetonitri m To § sbRtiH ToditiH Prethsxid8 Nirehs 9145 g.t o:n“s rmsue s&nm nadtal4fd 400/MEMEMEAHUE
I St r eataddedvepidlycisstir (40.§,0.15(molé) (froth the phevibus stage) Mith dtinting ) Stineiej is eortinuiel 4t tebnd
g) . The terapasitutefor 205uinutes, pad themthe atbadrelis reflintedoatai staam hetls foe tbunhodrs Fter ventiag

t hen wi ttmm@mfem ram mww%%lsngd yith water & |) end fl’@fﬂdyé'l"aﬂh wat ¢eljiyio
237-9*C °‘ g%ﬁ‘

eétgm nd #/ oric acid.
al met fﬁ%‘?ﬁg .
of - 5ygret ho ysar ag ri ch),g?&. @3;'%3 m&i‘) 'E%h SOdI um

bi car bonat e ( 75. 74 g 0.9 rmle) -and dexgm tu:;sulfate (113. 7 9,0.9 noe) in
ac et one BedzoRilthidpherie-carixiizcheidf S-Exmﬁp)-atnérﬁ)thylglhusﬁ- 149 g (90.7% of
yti cal {A) Tous enixture of bpnzoBitbiopleneircarbBxylic ox¢G-rBehoxy, enethyil dster (10 g,
P42 1 >mz1 MIPISD wlm#@%my@m ?f vls xide (150.mb jsddedypotassium-t-

LI S e
%&% 963‘6%;&& % S&Z' wj i\ﬁ iéa"e O\r:éésoduim

il
hyl s@&‘hi'r&:ﬂ ¥ ifR8 nb%QtgaEt ano gives 157
. A% of (B) Mlxmaroabryao ter m.sp gy feonpthe previous Sipgel Paradsium E)mamuasz(g@ndaaanmoc

aci d, 54100tmmb ing kaatie ipedceduri oh tapripie HIGB). (Thereyis obteined 724 gibB® hof thé
benr oi c prdugt, np. Xlghi@lie decnistaflipechiiom @retpnitsite tecaive 8019 (53.8%%) (of analgticallyl moe
g) in diPpfuey F'Pelaﬂ'é'f‘ 1416 g) by the_net ho s)f Exanple 1(C) gave the

rod II|za or i hV

(61, 3% ?wr' S fpraniie, Ao '76"*5*@ MBRYIET AR S B i
5- Met hoxy g 1 -rrldHy ek 6.02 #
1962 (194 .r UL A A rgﬁﬂsﬁé&&f&om e, 2 He

Pr épar attwo Wdaiiom&middﬁtmﬁé )72 9/0.0080)e)i9 Fdded anghthBTesulkifi md@ure is stirred
Pre pa!ﬁe(ti mmmn for 87 hais; then7s weflexed fior two hwﬁz'ﬁieammrﬂs filtered and the filtrate is

' 5- et hoXopocentrates ot amelelgp 39]idh 'Yhm:? with gthey. Hecrystaliization frera)
W th o&-m b § 0 ) by the
met hod P 4 ,:% g@aﬂ" ﬁ i ‘m%gfw ) 0359 mofef)

Exanpje |21( 7%?&&) o (3%9 6roa7<y:1&)rsae th@kylamine
et hyl | lmmroanm (30@ dificEIdivg ko b6 @l’dcét)dratréﬁaéﬂlpleﬁnmnthese is
Bennet 'msgaruf lholammar mblzm-sealntcPRmmhlkzasod frarn m&tt@inol gH8E-9263. (1100170f)
CI tes b BIHQC dec!) 26.mo!e) a pot assi umt- butoxi de
i happrzm Iam lgﬂfll éqtlaz 15-y1 ocliu {
el h' ’t&mg °éW' é’é‘if g{? ;%‘
under ni ﬁ Ic,d ohith r‘iﬂxfe ulacla%sﬁlu ta b
SUITT T NGpgey cua'w. a&waﬁarfp%ss&rerbemmsti"esrheﬂagdﬁe&ubtdnng; in

m xture mhmt—eao Q’ﬂ) ﬁd%ﬂﬁﬁdm(f{ﬁflﬁl) irﬁrthe'lsoWinstnw molbd. Thispoadedurg is tehested twice
r eactseo nnmxmm theiresiduddedissotved irea mirtimum kolumeé of meaihrhobarid-etberdsiaddedhThetrhsuiting
(21. 1 Isplid tiheollected:iwashiedowith ethers ang driegiorpive S8 9HE%ATL P! anlytigaliveryre peaduct, mp

SOdI um s 1®C The solvent is renpved under reduced pressure to give 67.5
of a sem sol Ild resi due, V\/mch |s ré&# ‘Eszed twice fromnethanol to 5
,? BVSI yi e g alth n ?-qr 'th acld drecf)rt]yes-]:nlekhoguﬂneetﬂy? eStQPP/ed"& r@éﬁﬁ)d
dlmeth | sulfate (4.7 g, 0.037 mole) in acetone (300 mi
2-(carb @}% q&y y xt'\%%é s? oWlal Gikerb® dnaeMdetone is
directl ytoﬂhﬂv ﬁ&%spl Iﬁsmﬁe Sﬁé kHsidQél |sQfeaﬁaﬂd&llhmmtahonme(dfmmrmher

3.45 g, ewa;m dH2Qd onbr soeiuhasdiale ang thelsidvent ispieciioyed to give
di esteer )(.md oﬁn sdllnlﬁnp not—e:)‘c(rfebwmmmoqnfrW|rm!t;vlgteag@)'ldm#i‘agﬂ givasrief? a382-B%} ofy
i s cont i amalyticadly pprecqtedu@t, mipc®ReB%t ure for 20 minutes, and then the mixture
Is refluxed on a steam bath for four g EF fter cooling to room ['

t enper at dirfet 633 wWth water (-41) and ftitered
t hr oygh %Uﬁég}ﬁ% ﬁ%ﬁfg% 5%%6:@59 abia)-3,3-arnstdxy trh@Ryl Gsteni1BBlg,| (5027 mole)
cool ed, and careful l'y aC| d| ied with dilute hydrochloric acid. Filtration
of the resulting solid (27.3 g) and recgystallization from nethyl ene

chl ori de-et hanol gives 26.8 g (749 of analytically pure product, np
133- 134C, maki-ng the conbined yield 59%. Exanpl e 21F)
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Benzol bi t hl ophene- 2-carboxyl |l ¢ acid,. 5-nethoxy:3-11-nethyl ethoxy)- (A To
a mxture of benzol bjthi ophene- 2-ERr 001@7|467a(81j 3- hydr oxy- 5- net hoxy,

oo by ey v m@“@ Yorcklandthe b S B Re 0 SN PSR A T8 et
nol e) . Th&YFA &P 5&"%8" Yboowi th stirring under nitrogeh for
seven hours aN eft standi ng ovem ght Eldnbig gyl ting mxture is then poured
i nt o i &€ paRiofithidpierxd-tarsixBiflide) 3 hidifistiky-NTilaewdzgieylc phase |'s washed with
col d di | ut eApathasrsi ufnbemothdthmbhnmmmomhcam.m&&dmﬂmeG 58vear 0038 mate). 1.1°-
sul f at e, carbdnyldiimidaroleci8ad gt 801HMOE) gmb&admor@tre;qle ( 19 mole) in 'etfahvdﬂgﬁ;'
sl R s di s eI R
ester | cfu
110. 36'09)'"'? §P tevious stage,. POERamhe Al pydr oxXi de (3.8 g) and et hanol
(100 m) fifacid? 3%ethe: g.gm .e-of Exanple 1(GB). There is
R o M UL R
acet oni t rrhble) ﬁoussumaﬁoﬁhtgns.ﬁa, m m:ﬂe).eand H;ethyl:aifhty (mm 0,04Duialel in angtone (500 mi)
133- 4*%€.. iErefiuxddovith(string@nddr Altrogendon24diauri. Theseto The residue is treated
5Lkt hoxywith potsssium garbanats, ). diethyl spiiate sgsa d"“%hﬁ&"f Yife S

5 ol
(1) A r"‘*”“"’@ ot e s::::' Tﬁi“?ﬁ";:;

5- met hox S

(3. 26 @, ¥ bt i nb:&sﬁb”e ne nltrogen

for two hou 18) Aﬁaa t&depmfm &Binrtﬁé ﬁbﬁi&?ﬂﬁha{ aoﬂst.ua. hRirdide (6/46) andmartidrl

and the r@soiiml)is'geatécdctdrding to the pfocedliraof BXamplaaGB)cRepeystallizstionffrom acetdnitritegives

then is re&fs M&&)bblnalymllh@ums:rodﬂnemnwﬂ-u-FG(d@)fl ltered and the filtrate is
educed pressure to give a solid, whi ch |s washed with ether.

Recrys{ al li zat on from nmet hanl _gives EF%'Q qnal ytical ty pure
pr oduct v % ﬂé)i oxy (5.34 g, 0.021 mole), 1,1'-
5- met hOXY% CE. %&%ﬁ :F; 3 3z010/{2.16 §10.028 Infi¥), and tnethylamme (2574,

benzol bJt tb-tﬁélﬂm{ddﬁiehy mﬂpw(um Theko ishbtaihed
0. 039 mlg-)goﬂﬁgimauct '

5- ami not eprodioy| rep Z5-7°C (fec)D. 047 m)l e) and triethylamne 14.759. 0.047 nole)
in acetonltrllﬁygSOO?)-ls tregted le he procedure in Exanple

aq

)
dé% iethics
1(H). ThePe® 8 a¢jd, ﬁ V,};% G5 hes R. Beck, J. O
Recr ySial L] : %& "&éfh’?? 771495 g/ 6.056 mole ,laruaémamsai m?snge:»f?o
pr OdUCt e Au t @L085 e} 18 diinethyt stiRixidaNMBEmI) by the method of
S- et hoxy Ganple mmhnivei bﬂxdbf Yarkbill- eamaz.obe:ﬁa[ykmmmmca—abxynaoca. smmml-s-n—

suspensi omeﬂfylehmav)mabwl Esherpiakicteis Dsestditectivinithienext stage. ’
5- net hoxy- 3-Mixture yludo Iqmry )Ifmnsl&w&!levl ?aqq- pe ssygngwd@é;@gé & fg?‘ eghanol
oGu

s t r duct,
gf Q?nfﬂn gg%g‘l" '('%'U"ﬁ'f'ﬁ 'PHb"’P@HE%‘ i {’Fﬁxé"a@%aﬁ%?m er a’? ore

unti,l a clear solution is obtained, thga, §p| vents .are rem)ved under

Wa\ er  aspprofdthiehRensicartaRarhide mtthmAﬂmdﬁm-ahmma-a-ﬁ met aol (-150
m d_angs et hana%ixt(ngi@bmza[bnmdpnehoz-mbmt acid) 7enatignxg:3d ttmetylethaxy i@ 86 o 6011 snole)
repeat ed fl-caebonyldiiminiazdiei8 g, DO1T moleli ged B-amifnotetrazole(@-98 19, B0 MPlelim tetsrhy :g?
met.hianol 498 mikistseatadspcearding(to mw@e‘% gﬁ;g’ T8 °'eb13§é€%’§z %%gfglf Yk
et her, andecarstaliged fsommathagolto giveJ& 0/93%) pf anglyji YE?‘éL"f’I"y0 T PR ?ﬁf
190- 210TC Exarrpl e 3(A) Bem bi t hl ophengy a%,ﬁ pxyl‘l c acid,

3, 5- di it E&. Badornan i, & , Boll 632811873), bp 236—7°)

benzol bl t h ibylic 8cid (Adrizh/ (36,3 2 nioiéBkéduiny bigmbhiydte (188 672 rhdled) in
g, 0.033 lz‘éﬂta)a,(z pomaaamw aufatad262126 g(2mdbles) by the@Bghadmif @ammdAwmm‘}Pg(%%)of
sul f at e ( 4nalytipalip @8 Bil,bp| 18578 mmacet one (300 m) Is refluxed with stirring
under #$trogen for 15.5 hours. The memlaﬁiBbool ed filtered, and acet one
i s fenrvrBenzgic agid, WESIW&D@IW'E{Q FM:%Z% ; h resi due |s

with wat er _@ﬁ’d"&?f? ?ngc}t lg}agm%%glﬁ égs ;%Eg%n 9
ODS lg

wat er, dri “@7 A

g of a ol g aci{oy I"'zat'i on rom meth ene c Ior

gi ves %?433“‘&9 9 po “ai%ﬁ?/?u cally pgrre np mL02- 30C. Exarrpl e
31B) Benzglhl, ; ylnhg)& lgii 'T%Lr@ Xy- 65 Tr eat ment
of benzol bl P’L Al JB"'R ‘éL?ﬁe'tﬁ‘h Sl {1 er (Bl g in

0. 027 nol e)phényl etheP(203450) % thetthethbdd 6F am PR Svamrnac&ﬁéwm 16 dR¥SIAEY iR Yhekdh@ and
met hod %5f chrosmugdgeapbhedpn snyca/@s (789 85 Egm@Bith%)axan‘eanai givesadipHeyyipare?, mé@dmabn with
np 190(C (dec) (from nethanol). Exanple 3(C) 5 -

Benzol bl t hi ophene- 2- car boxar ni de, 3, 5-di Methoxy-N1Htetrazol-5-yl- A
m-xture of benzol bl t hi ophene-2-car boxyl ic-acid, 3,5-dinethoxy (4.58 g,

0.019 mole), 1,1'-



car bonyr dii m dazole (3.17 g, O. @pgonﬂpgyuwrcbi am notetrazole (1.64 g.
0.019 nole) in tetrahydrofuran (250 nl) is treated according to the
pr ocedu?’é‘hﬂh“ﬁ%ﬁl; gives 16829 UTWE‘?OE!S‘P‘E Festhegielwtidn witlg chjorgform virlds 19.5 g of analytically
Recr yst By PY-{p? % I9tA! g 1z?f“r&I9-‘§7e‘i/f’)ahydr of uran-acetonitrile gives 2.8.g
(47.8% of analytically pure solid, lqg%%é& 5' C (dec) - Example 4(A)

Eneml By

Benzpl bs Matryhiesificyhic Gab R0l el -
benzgl brlnbﬁvtﬁbphence#g caﬁbgiﬂr?r"f"é&g& 8' 3- hyd ro?@ gggéneh?&%)x?&é%r“ef\%gltg?ig?g&

9, 0.042 H‘Ndﬂjlyspaﬂ&el&biam:d-&mlmﬂ%t[&lrﬂ]&hﬂlagunoﬂhafb’bﬂylvmiob')eth\aIedtedﬂed) byl 0.6arhéiex e

(7. 32 gwitlyscgliym hysirexjdei (70.2a; 47 orodes], 5@G2nbl{949 mi) andveftérdz@aniiby the siethod iof Examplie r

ni t rogeHD? givesW74 4%)of@nahyticebirure roduenmeBHOTE: ed. The residue is

t-r eatfed W|th pot ar si um carbonate (5.8 g), diethyi sulfate 18 go, and

di'f rreth squoxr d 150 m). The miExemple &8 heat ed on a steam bath for 24

hour s, e# %’ ﬁ %‘Ff"é'é""v\ﬁ-tﬁ?“" et} b.Gheme Bogy W7t(h95§i he 85—7Q& mm, mp
t

et here wat er ,

|VY Qtd]((?%émt é&srl'n%e wftt}\?t 2?59 Utlon ic

and ¥ | @ Ay RN rga ey éfglﬁ@;gﬁ e
4 'g Olatdriiefid Bfiéd toWﬁWJ rsb%mé yi.éunwa ﬁ-f}ﬁc goeC ac d-3°

ethoxy 5- nethoxy met hyl ester, which is used dlrectly I n the next stage.
M xt-ure of crude ester (84 g) frexample(Mrevi ous. .stage, potassium

h drOX|EIQ!‘1 {bjshigphenerd-canboxviie edid, BHFArony-§-methvi- mathglestac cor di ng t o t he rocedure

of B m &%‘hﬁ"ﬂ*& q"aﬂatr r‘%%ﬂzé’t-‘@rﬂ‘?‘ﬂ 'F‘é" ptindsulfoxids { lthof

anal yt i oroagetate (62.9 g, 58 mole) by th metho

g E (ﬂ’%‘f%?g% ﬁnéat?n d zﬁ'"b g}?{'?}' eglves 91.6 g (71.1%) of analytically pure

: 3ethoxy 5 met hoxy- NF1Hte-rnzol - dyi xture of
enzes bbsrbbmhemn&zearbbamx bdig; 56}%99 13 -rﬁathhéaso@met hoxy (5.34 g, 0.021
, 1, XA} Treauiatdfi bidhio[B]thibphérR-% carbbylf, acid- PR irdi!5ansthii-, avEtid ester A8 gl 6:067
( 2.16 amo[é) @ith Q:M.Né&rdsoamdylt saed!duydaa(&d 319, .27 molepin dee@Alrila250)mi) hy the method of
acet on| Examnle ('366) mi 1551t g eatde(!t ta!eoerndnrngertzdblthepipmexza:arbexvlw TichFrpiethyi3(H) .
Ther e, W '»9"'!5?"'?!1%9 '6 etydp th Rcr%ntall_rz tion from
et han0| ano %m ﬂ%mo ding to rggfrieucr%;g ple 1 @oﬁgﬂgﬂm?@l% of t(Ze p%ggg)

—~—— e A

Benzot b T Hseroeiear “’“.é.. Qb S5bititfile ?_wesl 1257 awwmss.rarﬁ.eww@am“va@ 161—2°C

Tr eat rremc)of benzolblthl ophene- Z2- car boxylicaci d, 7-nethoxy-nethyl ester
(James R Beck, J. . 35 Chin.: Bahple.6(M088-7 (1973), cites np 11& S.)
(14 05 Qemlmbpm@car@xmidcgi tethoxP-SmethykN-1H tetraghSy vland tBOt assi um
t - but oxi d [bithiophe carke w!wms rne 3(bmeﬁy' ofg). 1,1
met hod d' 479, m le), andtreth mlne(4‘::egd
oy S5 LSl PN T e
ester W “yspd,rgg ,9 e next stage.. Mxture ol crude-es

fromthe preV| ous stage potfa55| um hydrOX| de (5 g) and net hanol 40
(200 rr1) is treated according to theE ¥ampicTiAY e of Exarrple 1(GB). There-ls

ai, ne Geagolidghip pbﬁnetmr m'd@elﬂ-&chhmﬁ-ﬂ metham zed fromacetonitrile

'ee w P"Q:’aﬂ sta'e zf (é,e'ne agg@ssmm O
El-e?zglr g 676 %‘ﬁ&l eth Isu % I)}aﬁth&}%e Eﬁ\& )glv S 161 g
7- met hoxy- DDQFEQQXM ttﬂ; pr&n assi yu"éaraaqsm sdm&lm

(1.8sg, (ﬁo@ﬂﬂxs mitﬁa acc&ﬂﬂ:gﬁo&fﬂﬁﬂie%r&@i&kaﬁw;{l@ﬂ ). Ther@ .i$)dbrained ngﬂf the product,
t et r ahy suhishiis marystallized froni B@Enittilp té give 886dBA.9% Lafrailyticallp puiecprpduat aop 185—H6°C
Exanpl e(deck Ga) . There i s obtained 3. 8 g of _a solid, which is recrystal lized

from met_han 1.6 g g 139 g X }‘E al“ X urel roduct

298.- 2-ca oxamid oro 1methyl oxy 1 trazo

22t hy %@'fﬁ’%n}. thio @fcé% i ﬁ; Schl%?-ii “i %}fﬁaﬁ rB° %32%%\{#8
Treat ne'ﬁt039 m?a'i: Xllnﬁ ﬁtr@&bﬁ&: f;f u%xa pf@)ll(ﬁ}s he?®i3loBidined

bi car bomtrenr(zﬂ;@ Broduct auk@s crdac)aaamm.zg rﬂs)omndt:ﬁbmbmahmﬂdemtrﬁaaroegwes84 g
(252, 264847 dfehahaicallyypurdprodidt, mosi2ast—26caidce 1(A) gi ves 296.2 g (89% of.
anal yeically pure oil, bp 105/8 nm 55

Exanpl e _6( B) .Banzol c aci yI - f‘hyl am no) t hi oxonet hoxy) met hyl

est er TP& topBTn ‘Ea I-'g‘a‘%lbo c;%’ oS m{e sz rie 6}51‘3‘9&:( 202)
0 e e e
i) wgkh b am hG &hb of r@ 2 F ¥ 6fh0arkrmn Asmal

Exanpl e 1(B) gave the pr oduct Two recrysta Ilzatlons from et hanol gives
246.6 g (64.9% of 60 anal ytically pur® product, np 102-3C. Exanple 6(C)
Benzol ¢ acid, 5-methyl-2-1(di methylam no)carbonyi)thio)nethyl ester

Tr éat nent. of benzoic acid-5-nethyl - 21(di met hyl ami no) t hi oxonet hoxyl net hyl
ester (263.4 g) in di phenyl ether (2234 g) by the nethod of Exanple 1(C)
gave a mxture V\hl ch |s d| ssol ved |n hexane and 65 chrorrrat ographed on

[ e~ o~ -



EP 0187487 BI rret hyI ene chlori deﬁgroeﬁslaenm of viscous-oil. Further,

elution wt oformyrelds gof anaI trcaIIy pure oi |, rraklngthe
total ylbg? '?G’ EQ )dé%“g_i?\%’g & cyI ic aci
Kn;)IhI 8; %rﬁfldl{r l’)ls ﬁ:lm h rgWa ar{agéspm?sgﬁ obiﬂﬁ&s grgéla.l?nd

p l t 10.36 g (36.5%) of analyticall
aci d- ,Srmslh-y?‘e.Zl( d| nmet: yI am no) c%c?tgg'rttrile o ‘rmo rretgh(yl e)s? er i%aoyfure pmdué'zf P
nol e) with sodi.um hydroxide (70.2 g, E’@ﬂWGﬂBbS met hanol (940 rrt) and
wat er (EWWOBMWMUGK’ o 3-[t-mat 'ﬂj‘r“tﬁ zolpyi- 11 ‘ ' "{agde- gemplex
anal yti ca A % (1-methyl ole) and 1,1'-
\mi I] m ure for

Met hyl - gan Y E n.gﬂ roeghogg ag} a?mm l::gé 'g, 0.
(195 1'5’ 1e) 15 g%a hr stirred at room
5- met hy kit dmare’ 6% i t.aﬁ‘tld'tl rg hm:l fé@ltybla tioh Zrom hhetRdhd
sul furi geteydrofusen( 69/8% J\6F aﬁa fure pod rﬁpi £)3*gave the product.

The solid is dlssolved ln ether washed with water, and dried to give 1063 .
(92%:50f anal: ytlcall pure Froduct nﬂ:@ﬂ&@ Exarrpl e 6(F)
Benzoi bl

§a e ilesm
mgﬁ% % 'rfge e argzﬁg,“gg ot
rret hyp .e# the iv. ' &ﬁarﬁxgmy@e £)a%gave

calRPSurs prothu ,‘g@tzncmd*pm rret ano g| ves 91.6 g
anal ytrCa .y pure. product, np 93-4C. Exanpl e 6(0Q 5 «=25- .
Benzol bl t hi ophene- 2-‘car box‘;‘/‘l ic aci d, Exemnle 8D) - 3(1 rret hyI et hoxy) (A

at mefe bme‘? ‘?ﬂb Hi i M’E CI d -
g o 27§ [g: bl:ﬁﬁ%:?&%o L i Lergﬁ é % ‘ﬁ%sg‘
{ 6

c muzp’ 1]
17.51 gco ° Eﬁa ser hh ) dave 55790fdarkonl
aci d-5 bjiN 5&.&-:« ,1-daﬁézwrethoﬂ9mbmysem atliclliis esetlldjredtly in
t he r}gxtthsﬁmaagéso B) A m xture of crude_ester {(17.51 g) fromthe
previ ous siB Ogem xpe aktbe crutiiesierdromcibe previougitageapetassivmhbysaxidedB.87 g) ynd methanol
treated ‘Hi?c disriepatest le’%&‘e&m @ﬂ"“B( %U%@ 1 pive 4318 I%%H'ég ng"“ﬂ-re
product B W'fﬂ@("c@ﬁ‘f""%ﬁt"ﬁ%ﬁﬂ‘?‘ﬁ ne HESRPUet e 2.97

(76. 8% of ‘anal ytically -pure product; rrp 161-2*C (dec). 35
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5- ami 40t et Resetion wét% ethy). chibr behssiuprebutdxidet hydlmalhﬂESI.(liéxﬁ:la ggve EheDdesired
mol e) | ibemmoililhivphend-2:caftadglicnacid- mameawumww disteg (ngi D Heelq!ﬂiob@hgr §h¢m- 32,
Exanpl e 2678 nwnmeﬂéh-scmnmwmo@@mo ¥Rienle ‘

( 3 : b 1] | h t (24 27 0.1
ggefi,' . g . ) BW"RWB %;t xyﬁg e@% zvgy a:\pI: flezGA) gaee on -
Be J : ;: ah l g % e etC ely %Ithl%hen? -2-carboxylic

U (A T elm.xﬁ &!G&i 25 d) bwhaaerf&rﬁma bamysbs Sagel pdassﬁmcmmme (neb4)land
ester (. JnatrshoR3s03al htreited @eagrdirg o the, praBdurd 0BBeinple 19T 19 9i¢@21.8g of theprbdnwl re% :
2-br ono p Recrgst@llizaton fpord Acetaviiteilp givan iy &mt?&gm ofenalytidgliy @ie dewdpqtpmp 193,75

0. Ollwrrd(’%!= |n d| rret hyI sul f oxi de (250 n1 the rret hod of Exanple 2(FA)
gives 16,1 ben ;ﬁ%jy t ag.hd

6-chl Ofge 19&05’&)&%&@ Q631 Asle),
ester (lby ﬁa n ldi I%(Oiﬁy bﬁwmabﬁgﬁmnlaﬁtra&w (s.ms 3 ol ah 8 trietigy)antingl(3.e8
met hagolg, D@38 ki) Th acdtonitrileciBbE®hi)ds rested agotdingt toahg pocediue i Bfaniptanfhl).cThere is

1( GB). Wmdlwmbmha(nbdbﬁ ‘BIpP361-9 {dve). Peanyitaliizationtfrarh meghanelcgiyest 4§ BiRtte) of
from acetﬂemiﬁwpefetm@iwwm&—g“{’%@@% of analytically pure .product, np
185-6C (dec) Exarrpl e 7(B) Benzol bi t he 2 car boxam de,

6- chl or I eE i cd—l-stnegt )A m.xture of
benZOfoo ﬁ f, m%b"h | e WA, N -Gif 0P p@-O-
0 03 rm't@n)(b saud‘o%i‘r FoYdr le mniﬁn Zo%toﬁ:ml@ %nmlrdﬂ)qf Ekarfiple M) @ixtept Olee

4 g, crﬂ!m OB InSiXtupa ébntai mﬁﬁ ﬁi}f atradnatet &. washed wib @d@e potasgivnrcadmettersolutiohle -
(200 nl )gave tr.@atged oficodaridi oY, t oarnéle pbenzeltilihiepliene-Egenpiwlic 1 Foid-5-mEthoxe3ilh1-
obt ai_seHime®ylgthoky)methyh esidu clivdrelysiv 3th] methepelis) P°‘P§Eﬁ"3/s'tyéfq"ldfataicfﬁﬁd'f’$ o the

d| met hyl f or mam de- et hanol gives 8.4 g 10
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(84% of analytically pure progycto 13}7%’? E|1C (dec). 60 Example 8(A)
Benzol bi t hi ophene 2-carboxylic acid, 3 net hyl et hoxy) (A) Treatnent of

benzolff CE)@'F% g%}! Pbaiseyremstammon fretiagbtonitiiegivési T ©(35.8%0 6f anakytithlly ok
390 (I 5™ rml e) 2 brormpro$)ane (32 5 g 0.26 nole), and

pot as%em%.&t ,giﬂ w asz,gltfoxr de (200 m)
by §he " m
018748:%151 5-amindif IgO o) inte fﬁrg%:q Jém% ﬁdzgﬁ

met hy |diissprepyl c‘rB&anni& Ntan.Q 03 fmdéiE¥Ein @6t teERPdrofurs (10 pise d’tQ‘rh anﬁ% US
st age,atipospherei Tha soiptionisistirted 48 0°FoOsvododrsimhieh atrodm (eliiﬁraﬁu)a for97 hb6r8I e solvent
accor ds rvg'qved tinder MMU@K@?(MC residu@i recryétallizedifonvipetham do §ide 8.8g aff

t he’nrt® prrepreduct, pedGs8%ildecked from acetonitrile to-give 10.36 g

(36 5% of -t cally pure .prodict,. np, 6 135-MC. Exanple 8(B)

Benzoldy h ne g-c T box g_ Example 11(B)-

3-11- e rﬂﬁé’f,}’:( et&ylg% &ﬁle'im :F g%;rrplexA

M WBU oM .ifg’ 9 _ sy vy :

0. 044 asirmale)aﬁdc&oﬁtme 00 Hm;\p e op GA).off uﬁfﬁs%?é

tetr a bﬂmmanr 13868 gi(57. S%ldfbﬁéiytftﬁl mmeaam&tnéﬁ&z acili5 nithoult €5

under )anutWI'Mrat\pﬂb'—f-m three hours. To this solution
Gh%st from m»rme;tacsnmw Q43 ahald) cpatassiuint tiydepxideXXT.dgE | S

heat e(; F' Joc ﬂw precedurapf Example 1{GR)tp @ivet 1182 g of the

over nigg rﬁg‘i tg{ﬁl]yg -gq!tqg)tnla.rmves 10.95 g {91.5%) of

recrysta |za IO rahydrofruran gives 11.3 g (69.8% of

a\rlal ytically pure product rrp 171- | e 8(C) il enzot. bi t hl ophene- 2

c aikbo Bandoflsithicphami-:catyoxamide. &ﬁt:ﬁﬁﬁﬂbth TitrorN-TH¥dtisbA-594-
benzol bl Ammmmmusmm he-2caqaboxylic acidvB-hinda/ 1 muthyistifoxyf' N0 g, 3055 .%Zz%) 1.9

( 1912 Farbonylditm ggolgﬂ.z gg_q mQI mirdteiragolertd.28)g, 0044 moleh ho tristidtaningl (4gl o
(11.94 L8 j ' ﬁ Peprm&e(m@r!u;g in Exagiple 1{hi Blerd in obtained
t etgp argxﬁ of ) o Hj% ‘A %I?Hmmgf'% imefbyifarmamiderraethanok givep| ¢
2 (GA). ere |s 'b g of the product. Recrystallization from

di et hyl f or mama de- net hanol gri ves 653"&0(%)8% of analytically pure

E r Odufg?zga?'mﬂgﬁ?ﬂﬁimmide,‘ aa:jmmng;r:;:m.m - %E; anp |) e 8( D% o ot

enzo nodetinzoly gal.1 molePanditriéthyla 181, 0.9 b)) (ndkcetdh
bqemvnmm ri@oznltésr dded| dropwiss tb 8 -stiryett sol ;onnd‘thyiiom;ﬁwheéél-ﬂcﬂbg?g

©, g’%‘% J (hatarogygk.\Gheme 1971 816k 21—(Wr(R2h 930 hmadé) imnd

Igr P,[S z%‘ﬁ mi)- ti%% ﬁﬁrﬁq P%%évgp emmi _f ed|qg%dn"?onal) gn _
acet OpLIohliEn o yater

r eaat Wifbrmh§ i With § 'Enanam d':srlﬁsé’@ ol = %gge;%% @iﬁr o gg. um

car bodimethytfolmémias-methane! dived 51.84 §1 ) fah ryuca roduct, mp 275°C (dec).
berzol b| t hI ophene- 2-car boxylic acid-3(1, d| nmet hyI efhoxy’) met hyl ester

ed d|rectly|n \Y theﬁmml B) A nixture of the crude

ﬁ 31 P de 5 87 @‘Y"%‘d rrgé{)\an'ol
t eale: ater e "g

4 43 ga mito ﬂmﬂfv@%ﬂ&“ﬂ; fde. ?I v & ~%5yfc?)andadﬁ
9(18.8 nafm Wrﬁmﬂﬁrﬁ V&Bxid len chloride {250 ml) at 5—7°C.
Exanp Me inﬂbﬂlﬂhf!]télh fR)ithe 2edtti6n W rb‘l's s'iﬁr'e at room temperature for 75 minu es

S6 &l EShQ)orsa id layerti xwashedwittinvaten(2ix mmlthﬁ)dllh&dmﬁhervﬁatﬁ)éﬁa Bagif

accor! g agl "Ei'° d-’ébdﬂqi sadutidis weshed ieithywater anid,brine add dr@d(o gitiedB g oﬂ.B
1380 e "eg ol W!’ns ©164%) -of anplytidally putedbergolblthiophene-2-
met hyl-5-¢C t"P'ﬁ megr[y ‘h"ﬁ\ﬁ)&d?%l %% the proceidur- of-Eanple 1(E).

58 - - React i on w th net hygy %cet ate, potassiumt-butoxide in

di net Bgﬂzo&uhlbﬁudnde-cﬂméﬁitm&%-rﬁlétﬁbi@(1Eﬁ&ﬁﬁl byl ophene- 2- car boxyl | ¢

aci d- 5EJAMme rapcl[blthiofibiehi:2-cBbxdmide)s-thekhoxi8i( Tiflethyibthole)) 43.25 8 0L mate) and
2678"' 1-'samopyidiipidamle (3196 g} ©.023Imeled iy iacatahitriteci220 rel) fxcstitred bvoodItem et fof 80
Ex anplrénute .'V'bro rn B-gt 0098 mole) isadded iyt thi ogrstiore maweidbeaydd at reftuxckor 12

5- &hi JpL*: g zrrez'vc prvsqre anmfe)resmerobwms wssomp rlropy|
pseu 51 }c 5 ssve%%tf ﬁs P ved g slsga due The
benzoéfoht&uliapwﬁaolﬂfmrmwx amsazfaal e&ﬁ GEE g‘ "dﬁﬁwe Kica ?i?ﬂm

Fhd iy
cyst agil i§ ﬁlu‘lm
estserber#ﬂbhmphenb-amboﬁmmBeﬁetlﬁaﬁ,sa&met l previ ous ‘stag
pot assi um hydr oxi de .(14. 04 g) and net hanol (350 rrt) Is treat ed accordi ng to
the procedure of Exanple 1 (GB) to ghve 21.4 g of the product, np 193
(dec). Recryst al'l tzat-roh from acetonrtrrle gi ves 17 59 (78.9% of
anal ytical l'y gure produCt mp—193-.5C




50. (dec). Exanple 9(C) Benzol bl tﬁﬂ)rihﬁﬂ?@‘laBﬂoxam de,
3- (1- et hyl et hoxy) 5-chl oro-N-1Htetrazol - 5- I- A m xture of

benzol bhﬁjg gru_)e ey yhd g: 1 met hyI et hoxy) (8 31 g
0.031 nol e [5_ lg; %gze yg%v ltnlz: 3-
5- am notﬁimramhe(s(:& n.u;ﬁ\ aﬁ' %
m)I e)5 | mikdie beated tnrad \lvax K2tk 6t 'rm)-wssc t3r@athegrs ﬁﬁqeé R Shiktirets ﬁren

npl ed Y'fOM'QO issem@lealanm (ritie? reguaid ﬁr&heure Priedesidue i§Peated
Re cr y St laf;rg eql Wish-eeatic pgq.o'[hegesm;@gipﬁi s@ﬁ‘&at&%)y ﬁﬁraﬁmﬁmkhéﬂabﬁlywatm
pr oduct W ana go f&f‘% E@fﬁﬁ] ?;E ecrystalhzatnon from acetonitrile gives 4.8 g
Benqubf,g, ene- - “tefarqle. K- 3-{1-methylethgxylberagibltbiem2y1; mp
Tr eat ment of benzol bI t hi ophene 2- car@gmy;lelmmm d- 5- net hoxy- et hyl ester
Wi t h N, Bénzdlbithiophieme:2tcatBoxadrfité, i3t yrethyitimixglour ea (ref erence, Exanple 1 (GA))
| n acet onrArmbmnrbyofc ibenzoidithivgherie-2rcachopyiis. aci e&’:G )3 s haxtyk (204dg. réHc imgleln

ra.

dﬁ ga cmomj i g%ﬂ) iy ‘gq)pal;glcb:rtl%gr? fgogtong) ppth anﬁé iy é:,'(a ( !100 m‘:)gl?sa&?bslgdan:

car b al | -~ v
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hydr OXI &ﬂoroﬂﬁﬁQI . T glves1 Ay siniw A S bk Al &mﬁvagui{h

af t erzor elotingpiith mnbth@ehedhl 16 thefl ERI6rofirin] folleweih weﬁcr\&tihﬁtuﬁlﬂﬁorﬁﬂ%ﬂﬁﬁol gives 7.3 g of
anal yt i emiytigaliyipuge prodchu.otamelypbmwhuophe(\el-e@rbomdplaw nﬁa@@)ethoxy)-. mp 162—4°C.
Benzo[ bl t hi ophene 2-car boxam de,

3- (1. 1bg|?qr¥f{htlr hox eQiC(X g?‘e AR -5y| -5 . To'a mixture of

0B d..,.:mm mﬁ b e

m) is rét of Bk mms am so%in%@ls de, sl is(dissaived ir h

i N t et r ehrgcletsphed ok Osikts) gel AN G). Ftutitig huﬂdﬁne:a; ambﬁmgmtsmsphssmﬂ be
sol ut i obenze[bithiophene-2ecartonitile, 3:{Ivmekiyietixy) sanail, which s useth directiv irethe oext Stage.
hour #2 The sol vent |s renoved under re,desced ressure <300-and the-:residue
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ONN' -t r tetraagde, GEI-H(1-mptheletioxy)isemzq[bEhién-2yyll-t mpl185—7¢. acet-oni I't ' ri e1600 "nm by
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( 12. 57. qm AR PANY P tz réh a) 0.066 raoIe) .ma&éiaﬁ itile (zécBQ.urHi\)
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sol e an ted to afford 20.7 g of a solid. Recrystallization
Bre(r)lggICL Jf gana?'yinc;ly pure benzo[b]thiophene-2-carboxylic acld 3-
( )g'g metﬁlyl ster; mp,136—8°C.
3-(1- ye oxy')) ro- BPrazo yl'=""Am xtur e of :
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mol e) 1,Bknzo{B)tHidpheys-2Hcarboxyhc sdid 3(((didethylathiridichriranliithiol-5-niethaxg{ miethyrester ( 3. 78

g, Q 044 n¥l soiytioanof lbanztdb]klydmlmm ruoﬂl;c gq:ld.os-ﬂdmmullagn)lno)thua@gl_emmlrﬁ-mgthoxy-
(500m ) m@hxl estat @ﬂ%@wahqryl ether{248.9 beféem'ne vrq’r ranataosphere
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m ) -tetrahydrofuran (lOO *rr1)J b addﬁuhmhlopwlbe to a stlrred soI utlon df
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(6o iR ki LSS S s
stirfedd an adagronal g room era drecang precip g 4

separated by filtration. The soI [ d S suspended i n wat er ( 700 m) heat ed
ori a steam bath, then cooled. The sol i'd is isolated by filtration, washed
thoroughly with 40 water, then with ether and dried to give 24 g of'a
prerduct np 2770C (dec). Recrystallization from di methyl for mani de-rnet hanol
gives 21.84 g (79.3% of analytically pure product, np 275C (dec).



Exar m pl e 13(A) Benzol b)thi ophenegp gaﬂy???
5- met hoxy: 3- (- et hyl et hoxy)- A mxture 0 enzol bj t hi ophene- 2-car boxylic
acid, 5- esidupds digsoliet in water ) nd Ge@BiFizerhiviel) acaivated Haasogl. AREY bkrdRhe

(25 ni) ' é‘?‘hts‘a'etn 2£ids Wiy the tamperstuze e mialrasined below 15°C
concent r gbe

é{l netmedae wnmedtogwe
di ssoIS\/edwetbeWﬁuEB[ ﬁ"g‘éﬁ“ﬁ tﬂ&,ﬁgﬁ@, v@mﬁ : P?‘Lgd
concentrahgd anmoni um hydrOX| and met iyl ene chfd’ (B"Fﬂe)"%f
5-7C. After 20 minutes at this tenperséamipfe 1s{d)e reaction mxture is stirred
at r oom funateiethyl 5@&@*\/‘35(1nmtmlahymsna}bﬂ%[Wﬂé&-ﬂ-@)ﬁfmbﬁ separated, ~

_ rcapt o pethobenaoltilthioplenedicpiboiyie sl (22 g, AN 3awileslbid KO-
it heg"cé”t ", 0 !” lv e%' mplebipjaeatoritsile 200m) fssefuxediwith stirtihg uhdet hit/d§eh
bri ne anghetfiub ko ﬁe%a '36? Qredweéwy\@mm i2achtheg wnflerghighneacoamoThe
gkves 6. gB1.theth 8Hfb(7l# SﬁtF‘d Eﬁéf’m“@a‘rel?eﬂaﬁ%w%)
S%net hoxhﬁahlﬂh@tlhiﬂ OP en r xylate as an oil, which is

¥ apl®e . 13(B) "Benzbl bl .t hl. oﬁh‘ene 2 car g
et hoxperdolbhimbiachbute sy rﬁ-ﬁﬁbﬂtbf’y-@ ﬁ-ma b

){ ]dphene 2-car boxaTn de

et hoxy:: rmxmt ofybeizt{bjthidophiene-2 carBoxylic 1 th X
1%"f car 531 O.rﬂ Qiaadb)ép@ﬁsﬂﬁn hydroxide}(3rg) lang Mema@mau;sm.;?ii e yl)thlo] for -
s.g rrggl g‘f”r oY Moshol theimathanpbis resipved poder sedused grbé;umraa!m.(‘l]:i r&acﬂm |£)d| edin
nt%l..e) i s, '3 TR 1Py ! %’!‘.i‘r.. l°['€ﬁﬁ"m 9!11'@0‘? chareogl: éﬁezatoowmfthdkasﬁWImnﬁﬂcarefuny
hpwr s C
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dfluti eIhﬁﬁhW&b@ﬂk&ﬂgﬁi .ng% o '6us 40di um i %‘? VIBhigh, P 45— fe

ratt. is drjed’over: sodi um squ at e e leA8(FF ol vent iz tenoved to give 3.2
of oi |§°nz¢lblsmw|sno-zmmatmas smuué:dyacmﬁﬁexﬁ ERPRABN- ARl RS jl 1 ca 9' (1
1@_._ g)_ pﬁbmgp thiophens|2-aartiostlic feidy Senethdky-3d(1mét mﬂ mal) 95 |
W duPdehsx@eﬂt‘l mgle) insacetoditrilg (150 291) -is FbfiLdea Wi g
9. AS0 .,r,.;m@otemmqtn@ @Jmmodnﬁemtnamw)u 07@

8 1PC. rhdst oft §ap@ed at reflux for 17 hours, then

A l '

5715- metvidenf~ m!ﬂ 1% d as Ires: eft fesidue igitreated with cold
bﬁnzo[bjmmmﬁr.ﬁﬁhmbgﬁ,ﬂéd fﬁ lg&?‘:ﬁ lo rat @gfltgmon.

*“}325 @(Q%Mﬁamlmmmwhmap foil ,gﬁ'ﬁ

detrazplS-yil: mp 236°G ydetlor mar m de. (250 m) |s heated |n B

156 135C for 24 hours. The reaction mxture is then cool ed, f||tered and
dknethylfornantde i.s renoved at 60C under reduced pressure. The residue is
treated with ice-water (.70Q.-), _then aC|d|f|ed with acetic adld The
resul#ﬁng solid is separated by filtration, washed with water then with
ether and dri.ed-to give 5.8 g of a solid; np 190-2t. Recrystallization from
acetonitrile glves 4.8 g (66.6% of. anaIytlcaIIy pure, 1 Htetrazole, .
55 5- met hoxy- 3- ( 1- nethylethoxy)benzofblthlen-2 tll; nmp t0 191-3TC. Exanple
14( A) 4g8enzol bl t hi ophene- 2- car boxani de, - 3- (| - met hyl et hexy) - A mi xture of
behyplblthlophene 2-carboxylik acid; 3-(1-methylethoxy)- (32.1 9. 0.13
nol ). pol yphosphate esters (PPE) (337 g) [Yuichi Kanaoka, etal, Chem
Pharm Bull.13(9), 1065-1072(1965)1 and- purified chloroform (130 m) is
cgoled with dry ice acetone bath and amonia (-100 M) is bubbled in. After
sﬁ&rr?hg at Ole for five hours, then at roomtenperature for 23 hours, the
reaction mxture is refluxed for seven hours, then cooled and treated with
25@6 acqueous sodi um carbonate' solution. The products are .extracted with
"&hl oroform The organic layer is washed with water and brine and dried.
Réimoveal of the chlorof ormunder reduced pressure gives 19.7 g of a residue.
Chr omat ogr.aphy on basic alum na (427 g) eluting with nethyl ene chloride
then chloroform followed by recrystallization from methanol gives73 9 of
anal ytically pure product, nanel y, benzol bl t hi ophene- 2- car boxam de,
3 1-q§thylethoxy) np 162-4TC- Exanpl e 14(B) Benzol bi t hi ophene,
2zcarponitrile-3 (1 net hyl et hoxy) 25 A M. xture of
benzolblthlophene 2- car boxam de, 3-G -nethyl et hoxy) (5.95 g, 0.025
mole),l.1 - Y' carbonyi dii m dazole (8.2 g, 0.051 '"nole) and allyl
brontde (24;5 g, 0.2 mole) is treated according to the procedure of Exanple
138. éFhere i s obt ai ned 5.6 g of oily residue, which is dissolved in hexane
and chr omdt ogr aphed on’ silica gel, (120 g). Eluting with methyl ene
chi oride gives 5.45 g (99.3% of.-benzqﬁblthiophene 2-carbonitrile,
B#ﬂl met hyl et hoxy) k; as an:oil, which is used directly.in the next stage.
Emanple4c3 1H Tetrazol e, 5-13- (I met hyl et hoxy) benzoj bj thi en-2-yl1 A m xture
of benzol bl t hi ophene, 2-carbo66trie: 3. (1-nmethyl ethoxy) (5.26 g, 0.024 nole)
fromthe
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which- is used di rectly |n theEﬁePt"g?M B’- 25 *

y 2 Mé’fﬁo~~ §% L; al] OM.CZ car boxam de
5- met hox\g Simtn
benzolzbatd%eé'awsmm n&aﬁ ew duﬁaaﬁ ,pre%ama oxyV- L. f AAgamst hglf"e't"g'ltgll")ﬁhﬁ% )

(2.5 g, @cpindnettdiybensiiciacit]dthyl @sted) epysaeisetdai dazole (1.72 g, 0.011 nole) in
acefonl t?ﬂ@o BoxyHenzonjtele, mp Berx€8ICwWi-t h stirring underpnltr bo for 100
Mil n ﬁhg& WW@ i1hese cempqungs are gen ?ﬁ’ with those fpogpd fas the compounds
triet Jangsh. 1o £.1Praks| ey 315, J29 B3 i e (100 M) is added

dr opwi se The mxture I s heat €d at F‘r@éaldﬂ?eé or 17 hours, then nost of the

€C 8,0 Bl HydkkyhspHHIDY BIfuraS LS bRl Ccid HitiyRbQér Pressure at 40TC. The residue
i s treat Ado!ﬁtn&rhoﬂ‘s@&udm,mmxﬁfetg?ﬁm dwaddaﬁlsw {024 nidle) bf svaRk Hewdlh Portidns 181 )
and st350 medf mdthanal imdérta nigogen atrmbspBerslcTise wiution Bystitred hidd 470'g (0.1 3male) of 3-(2-
swash enbtbwm+2~ometbo:sv)-ﬂmmthal¢d¢c&r heylic agidi methybesterés followved by am additiondl 130
Recr yé'@'eﬂf [rpeshanpb The. pixivreds ﬁt{fﬁélaf %ﬂveior 45 hou Ok ehioﬂyaﬁs e

e N UL,

thg':compounds are p parea in a anner ElPal é 467»%‘:@@&13&&\,4%9
Exarrplceﬁ”},@mf aAing mdtsiaml ed ‘the nethods of anples-15(A-F) and aré

fouggd i n&%@-&pbi&ﬁbﬁoﬁr&-ﬁcﬁda@h&md methyl ether, mp 167—16&"(: Yi eI d
MP Bbydrexy-Zphenyb2-benzofiirancarbaxylic acid, metliyl ester, mp 158—162°C. . )
Sol vent Hpydpxy-5-methoxy-bprofurancanbpyviisiagid, methyl ester, mp 181—184°C. 160- 1
met hyI ena-h@droxy-?-methoxy-z-benzofuraneatboxyhc acid, methyl ester, mmbh?é?‘ﬁanm . 16()
- SCN(CH2) 2 . 62. 7 .ProcedurejJS 80 et hyne - - ~~0

4. 4lRiro Q-methoxy-z-benzofurancarboxyllc acid, methyl ester

anol Al ’2( ure of 10.4 g {6.898thole) of potassianttbrt-butoxide in 178%nI%t. toluene (und&&ﬁutrogen
d| et hystmésphere) is stireéd ¥t cadied in a colti@atdr bath. A solGHdh@fi18.1 g (0.0FTidleNDf a-methoxvoz-(z- :
88. 3 methoxy-2-oxpkthoxy) (b@htbic acid, methy} ester is added over 80 minutes. The. mixture is stirred and

30 heated @i Be steam.bath fo3hped hours, themq{egﬁ)\g added to. 600 gxf ice/water. The mcjayer is
Neet oréel wigghed w:th (2 x-100° micagd the aqueous “?ﬁ’ﬁ@'ls mbined e original -
éggt ° W;rm qrz:ueous layers are washed with dichloromethane (2 x F“;n filtered.-

f ha e : lacf in |ce and acidified with glacial acetic acid to precipitate the cru ﬁ?‘gﬂﬁh 55
rm ara wat r ecmztallﬁaﬂon from aqueous Biﬁhaml yields 85 g (54
Exajgp| i, ethoxv 1@ste7 flod@at, mp 93—95°C.. (imip of 80--85°C:is

3-hi- fTBﬁdné MJLDM@MNEH! réfekﬁazatéd Bbovey. Procedure A
5- Met hox The {¢iowing. kompoudds xare iphapssefibiana ananeK Bmlogms hto| Preesdere BOabove using
Ani xt LroEespoBding staging m@)s of. :2-hydroxy- 5- met hoxybenzoj cacj d, et hyl

nitrile, i %Bﬁm’é'eg Pointofss a°"m°uom§ 4

t (9*6'2‘
S,Sg.r 36% 'ﬂ ° P'B ggﬁ JLDeF: rfﬁi PONEN- i met hyl f or mami de is
stirred 4%%’7 ?ﬁéfca

",'{ .
: 1HE1BSBER Qb of 115624886 i O
1100 greeén K\tieWand id R e in'u. iw.c:é}ﬁ 3 Wﬂﬁﬁapkn@-&.& byvgle  product
| g. filt exdstionstsy, e Is1MINY dohmoaﬁ@rwerRmbmaakm&hiean from aqueous .-

me¢ hanol Syawhde-bsmomr@c@maﬁﬂ‘ylaeidd)athvlf esaara 16&9281’(;' (mewaeedibvmlmpwyecﬁm( 2f K4S
met\h xﬁeﬂar@@oéﬁh-o’x stied Akt Chemnd 315, 819H)9 "(93’0('}‘ cqﬂﬂ,stﬁ‘ﬂbﬂtbmahg

ureand. Y I %q
ﬁginﬁgug %ﬁ% € ides ggul?ﬂ@n g?ﬁ&ﬁ 6(:ﬁ((‘;/ztgepared y the procedure reporqu Ey é S.
2- ( 2- E?Wo oxoet oXy enzc')'le"w"mcgla ',"p of 1?19°? est er, np 66- 68. 5C.
Procedure E~ )
3-Methoxynaphtho(2,3-b}furan-2-carboxylic acid, methyl ester
A mixture of 25.0 g (0.10 mols) of 3-hydroxy-naphtho [2,3-b}furan-2-carbuxylic acid, methyl ester, 15.3
. 810.11 mole) of anhydrous potassium carbonate, and 10.6 mi (14.1 g, 0.11 mole)} of dimethyl sulfate in 500
ss Ml of acetone is stirred at reflux for 24 hours. The mixture is cooled, filtered, and the filter cake is washed -
- several times with fresh acetone. The combined filtrates are evaporated (vacuum), and the residue is
recrystallized from methanol to yield 20.3 g (77% vield) of the analytically pure 3-methoxynaphtho[2,3-
blfuran-2-carboxylic acid, methyl ester, mp 121—124°C.
Replacement of the dimethyl sulfate in the above procedure with duethyl sulfate ynelded the ethoxy-
esters.

&0 The following additional alkoxy-esters are also prepared by this procedure from the corresponding
hydroxy-esters:
3-methoxy-5-phenyl-2—benzofurancarboxyhc acid, methyl ester,
3-ethoxy-5-phenyl-2-benzofurancarboxylic acid, methy! ester,
&5 3-methoxy-7-phenyl-2-benzofurancarboxylic acid, methyl ester, and

15



2- (2- met hoxy- 2- oxoet hoxy) - 3- phengpoqn3187c48pi g1 net hyl ester, np <30C. 50
4- met hoxy- 2- ( 2- met hoxy- 2- oxoet-hoxy) benzoi-c acid, nethyl ester, np 74-77C.
(See the J3-athoxpiohenyl-2-benzafufancerbexyiin ecid.ondtiayl estbOV €. )
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(0.31 nol e, Mm&hbywhmyd&aﬁaﬂidiﬂw&m?mﬂﬁl &6dr. (p FRLIIE (65 605368 wasIe 9
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1973 ryloxyh, jeacisl, pethy} estes boxy! d,
ol o ) %‘% R e S
9(0. 24 g pog&;,,é I 5 portions to rgﬁ"olm e g the

ni trogen andoiGeRERy, et)ie f:ﬁm.ﬁgol:dmmaas $reSpiepared awtaré.ﬁg 9/ 1 Brot&iute’ FIdbed uShg
3- (2- neppimpriatd coespbridingystarting magehélifial enecar boxylic al' 0d, nethyl ester | s ,

added, fol F’MW(&memuﬂbmm&enmamcafbéxyﬁeadhamthyl &heg m. i 53-56; | S
stirred at 3 W&“&z@'ﬁ@aﬁfmmm&amwaﬁ@ﬁdded to 1.0 kg of ice/water.

s AC|‘H|f|c§ iliee %‘g‘ ﬁ 1i@@%?pltates the crude furan

p-roduct, wWAiCh® eF% "H’%ﬁ?j e eH“’v& Recrystal | i zatiorfrom

et hanol yields 26.9 g (65%yvyield) O ] byeigal |y pure. ' .

3- hydr oxs/mehbiy-aipRenyimdihdxyF 2bentoftAnBRBRylICacks; inththylBélyl  ester, rnp 158-

1. 6DGe ' ' Amaixtucd df 8:0igriQj036 nScdéIOOB-REU 0B mBIhORR2-BéhzbRirahcATBONYRE ao?d)ateeg,%b‘iertaad

Pr oc edur‘@ocn QME\OIQEOHQDMMWM Nrediisopropylisapreailad. iMdtisias, Synthesis, 561 (1979)) in
nd m ilg iscter meﬂmofrupmmtromdm hets faczzchoumetfhs/mmtrhaqoo

167 168 %,E@

3 oye rﬁéxcx 2.3}9@ WE}I g%tpl% ?Eﬁ"d‘ i |wn@ gn% thﬁ.p
158-1 :
R e SO L

18:].11 4
3- liphebhdmdtlicxgrde ﬁﬁf nf:arboxyhc acid, methy! ester as an oil. The ester is sapomf’ ed without
SBHydr o>addBionad iphadficgtich. beni of ur ancar boxylic. acid, .. nmethyl .eter A m xture of

10A g (0. Odsornsenateddly t lusq;pnom@arltssbmthnm@dphenvquw-bbemdummboﬁxwdwd a
nit rdgerf“%lt‘ﬂﬂg‘ﬁhmpeﬁ’ "Cstirred and cooled in a cold water bath. ‘A sol ution

of 18.1 71 m)l e of 4- net hoxy- 2-Rr@eedametHhoxy- 2- oxoet hoxy) benzoi ¢ aci d,
met hyl : ' %@W'Mt es. The mxture is stirred and 30 heat ed
On t he S ve argg@gﬁp p&O@@@f gyrgﬁne is cooled in

es t”§2
cet Vﬁt Qe f‘ddﬂfogﬂmnslh%was Eﬁ%‘ er The |p| e r s ‘ e:’eg‘
and t he vegheDWith Wasr) ﬁﬁir@&ﬁ‘st&lﬁ tr&% qiddy lﬁéf ty ing)-
conbi ne@- Mztﬁmu&ahﬂmwls. AT amiphS ARAstalizés laC ﬂ"g.ﬁ
filtered8?—M¥Cfiltrate is cooled in.ce and aC|d|f|ed W|th gl ac:—a FACEt B
aci d t o pr Addijienally.cthe Hellowingd eompaudd G§ prmaretdhaacsmfngl toerrededaruijmt'gedpMnb&ri'éte
Wat éro? ﬁ@ff Qt‘%i g $t3 Sﬁt 'P'om a ueous net hanol ' y| elds 8.5 9 (54%yield) of
the 3- 35, ;ﬁgg% g‘;? r}e«?\ ﬁ% r% P 64T 187 "Gk HRs IMadhwiagrand Y. S.
pr oduct ' o 8 B%B?f"e P hl?"ﬂ“pﬁf"lé\)ver et al
reference cited-above).' The foI |.owi ng, conpounds are prepar ed I n a manner
anal oggous to ‘Procedure D above using
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correspondl ng startl ng materi al sEP 0187 487 B1 :

3- hydr oxy- 5- met hoxy- 2- benzof uri near bogbdeaided. MP 166t 1 (dec).. The nelting
poi nt of.SDimethoryrpbemdivrancaiBoxyiicsdidsed to be 1840C in the British Patent
Nunber 1 26 mig8remf 1&6lg 09T mole) of 3,5-dimethoxy-2-benzofurancarboxylic acid, methyl ester in 80 mi of
3- hy FfB?(t er!b B%mk@ffmf&mpmwmm m@ronq; sbiifion. TH& PSwv mixture is stirred at
3- hy Ve

of 176- " *’j

315, 77 tfeﬂ n

'[;?"P’%‘ - After er!rgctmamth dichinrbmethane (1 nt

?aéq % Eﬂ g ﬁCI to p,r% itat @ flude
carbo! : drec 2R g ge W‘mﬁ
est erto qrrisﬁoﬁdiﬁﬁ{tmm@&famﬁalb.y the procedure of K. I?’gewa.nd angA H-%f gjg T

wer e prepamatnmwrtdé@ﬁ
J. Prakt ChrevethoRy-5-Bhanyh2-béraaidjanediboxybo/acidy mip 190-01911Q; poi nt consistent with

t hat repor 3-ethowy5-ghengl-2- neaeboxyli¢. acid, mB 168g2OPGrundi n, Ifd. J. Chem,
14B, 6886 lethox &-Be'ﬁe@m lisyenid, wmn 179—1%5?59 161. 5C
(prepareo ﬁr . fgfl-! ac, mp 17¢ Bure and Y. S. -
Agasi mundi oth bﬁyl-- 1Bos ﬁ— el ocedure_E.
: ~ Ehéd ,ggt,fyfrsg@.er A m xture of .

c 3cid) ﬁ,yﬂmﬂc.ae&ar bs-wyjic acid,
meth I est%ﬁ-dinmtuﬁtv - eﬁzoﬁ&anmdbe))ylnoﬁcld.rﬁwmmot assi.um car bonate, and 10.6

m (fﬂ 1 g3‘( phvlmbp ethtixyBbhndofusancarboxylic acid0op $B°C-déc; of acet one i s
stirred at flrrwp@oxvhnec-%m lﬁ%—’ﬁ@’%ool ed, filtered, and the
filter cak nbi ned
filtratgg '°a°é‘hﬂ'ntiﬁgt'rd8§| d%e;'Pg"‘P‘éeH?ﬂ‘a‘??Wsawmﬁ

et hanol t@mé ag&n&zj oz)@aﬂJo n.cqz.at.hezfuaebx&wa“y pure
3-get hoxyne -3 pRenylmhdthtxp-2-béndoRirateBibbiylic 86, Cmp HBEMbe. €St er, np 121- 124C.
Repl acenent of "the dimethyl sulfate in the above procedure with diet hyl

sul fate ifel ded the ethokxy- 60 estePgcediteJdf ol | owi ng additi onal

al ko‘x)y ‘E°f !'fchaB&ﬁxY'Wlas'dprocedure from t e correspondl ng
hydr Sy gop g m b ot 'B@ pfi dimgihysulf nder 2
ester g SrBoRilc "&%tmﬁtﬁgﬁ‘f% % 3""2'
3- met hoxided-tB glof r g a,,d -
0187487 aduieods Riyérax yoaea)hewim&ehma w‘im raao*ww asmbﬁecac&p e sémrs .?J:e that

Thes@s c torme s csnaved by Satiactisg @ith shd\lot'dmhamxs e $50/MmI)PWie édrﬁ!ﬁhécDéktlfa% are back-

conver swewﬂﬂdﬁmtefdﬂ refamitiidried aahysisous|sodiumciuifate), Ankiievaporated (eanpmilirdydeld 3-

fol | ows Friuraneatbodin aeid (0507325 vield} a8 an qils Threrade oil is converted
e D ?ﬂ, @Ofgmwywym p Without further purification.

corresp
3, 5- g} net hoxy 2- benzof ur ancar boxyl i C piY - REL hyI ester, np 108-1100C;

3, 6- di MBN¥aky-B-ghe Wﬁﬁ%f@ﬂ@ﬂéh&ﬁﬂ'ﬁﬂ rbokhidy! ester, np 71-740C I np of

63- 65C WaSA Insifre .- mg {0.0033 rhAIEINT B ethty5-p @nyl&rsamfuraeéaredmn& h&.@qnafb%%g) :
and, 3, 0.0934wledelt, Bednmmmfsumnm&owts Bl acotfbhmh:yén i6 stirtdd d1pefiGk fordae hb

Pr ocedu?feﬂil 'ﬁxmih 4.0.0034 inglekdfianhyryoid Saerinatétrazalecandhiidydv mixaoé i stirred

net hgﬁr A' S'bF‘éﬁ' % hom @nognw reemmmytuvfre Pt & pilegipitationtof Bunethaxg&-

i 200 e%h yé: 'yéﬂhﬁat \*Ptat' EF%‘E&' recgystaized drom
a cold wa 5.is
mol e) of agrbpitbke 'ﬁm gﬁ ur an car o i mm T poun?%a"?pr(eg?rg;"s'%e
m xtsre | sa-smow:sdaehwm waaaidx BlyR2- Eérk@fﬁraﬁ&iﬁﬂx@ﬁi'd%nnﬁfzsbh@s@dd' tion; and 7.0
m (9. 2 g;3-0-roetbylethbxy)-5-pher@l-N HnamealSayh-bemofitishearbokartioe, mp 253—25419r t i on.
After s%* r3-mg 01%7'9Mywﬁsetmolmmren@mrbonmwmé1 1 somplen withi intidazelel, snp

dded-t d st d ddi | h -Th
ORI L SR S asr%@rréﬁ%&rmrgPc%wrg“@md@.rm 2

909(6%‘W-rﬁ£tlh TN | thanol yi el ds
anal ytr maiwenuﬁﬁgt ﬁ‘ggxn;? é%‘r%%& %?igﬂ“ﬁt’é’q 05g<'%§J %’-ﬁgenzofﬁr a!r:lc'Mr"f)oxy\l"lth
acid nethyl ester, np 66- 68V\C Repl arpaﬁ&m,epf t he 2-bronopropane in" the
above p3.ml:lethmtww-uH-mtahms-yat-byﬂzamrahgarmﬁiid‘a (such as dinethyl sulfate)

per ndot s ¥re iobH0 0 10.028 eoird of THgimmethog2-heérkofuyanearbexydic acid hred 8.0b (MO MEple) of

addi tio 3 n °5>r“mﬂi Ne-ée?ereémépeﬂ ofd¥. Niimethyliopn ?reu'eiﬁgsﬂtrm’anjﬁﬂ!@dan@\efst&;m bafte
appr opr g (0.024 mole) of 5-ammotetrazole

SRS T ARt e e e et M

55 The precipitate ls f' ltered, washed with 50% aqueous ethanol, and recrystalllzed from aqueous N,N-
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3- (I - met hyl et hoxy) - 7- phenyl - r ylic acid, methyl ester, 7;
rret hoxy- 3- (nonyl oxy) - 2- benzof u‘gﬁo‘é;ﬁ@? aci d, net hyI ester, and

6- met hoaﬁhe&sy(f&nﬂﬁt&’io%&wu)g (439 G bt tha l&ﬂﬁhﬂwydulr&s aainsbthdwrmm-tmsfw-z-
These Cbéfonirsmearbe-@mideethp 238°C-det.l s Wi t hout - extensive purification from -

conver si onintad shilagatd neabrierais mmd labdyedmPidcedukd ICtha tolldwingAdhpbiraisakd yrepdrBtusing
fol | ow Appre em@sptmd@ rrederms;ordl ng to the grocedure F above using

appr opr i at rszpwr wemaanogam'de. mp 243°C-dec.;

7- et hoxy- 7.!{" ; g nzour ggé%ﬂ’g&%’g? _nethyl ester mp.
53-55C 3, Kiiiilixy e - ..bea?i b 5 207 %dec; %

3. 6" di met hesdbtyie ﬁ&mmmo rhiibe e .

3. 7- gpmet hmnmﬂxybmmfmsqmabmbpmﬂlﬁrami&ﬁa:ﬁmQﬁ‘p zﬁmaeé;lur e G
5- Met hoxyy- 3-t phenyl met hoxy) - 2- benzof urancar boxylic acid, nmethyl ester - 40

A mxture of 8 0g 0 036 nol e)  of Procedure M

3 hydr oRM 1%’&'%&@#9&"5’(!5{ penzofyraneprboxa est er and 10. g
% 7%? %E'ﬂggu %bo% 243
S s

. 043- pol s ’." or.
nt Gkl 33%":1‘;52';3 %ﬁﬁﬁh %‘% tﬁ{"r e Bt g:eg; afn & %&&&er

r enove ayddditd dmb oiche\' sRPacdieduvithglacidl Gcetib SEI4 tDpracipité the ddtr
Wi t h hepexipitatais fillecedcwadhied with atet, land escryatatlized fago bqueods icemi:ﬂlﬁ)to y‘EhlEs.u ¢ mz%u e

i st rzeatielt) of tha apagically pifre. mm—smwemhfsrambmamm api2410945°C. f
filtered a\'?d’"é%! m‘ﬁt'@u‘"ew a@amvp in Bropediyes Mhe-leliowing sgnespmla arp\Rrepared
silica Qé‘ eIutlonIo ob 7.2 g (64%
i eI d) of 2,%@" §?boxyl iC
ag 125r net 1-6 hﬁthhQiq} -1 A rf‘z'é {}l-ﬂ-b%nﬁﬁmma 184gld;t i onal
purtficati mam hokys 8-{ Frin Gt ®iexy) ﬁﬁrﬁoﬁamude, mp 188—190°C.

6- met hoxy- 3- (phenyl net hoxy) - 2- benzofurancarboxyllc acid, so nethyl ester,
np 81-84C Procedure H 3- & cet yt am nopPraeedgeNof ur ancar bonl trile A soI ut i on
of 3.86 w@z‘&ﬁwze 5¥ MW@MEN urancarbonitrile in

pyri dPne | n§°t9 QHWH’)P? ¢ "?mi T f a'lfa '%g?sl.rg
e R e e

crude pmdwv tmc 4 W80T yidid) hoi/\/ﬂfeehnalﬁ Iy s%ysiaa»hdoLmﬂ-té:faems-yn-z-

aqueqQys bav&bhﬁmbrbbnnydelmbﬂsﬁ:-@c.( 57% vyi el d) of 3-(acetylam no)-

2- benzof ur lspoandjogrus manper a&desnpécbnbp&my’mtaﬂure Neuing appropyiade cdrrespersiingtatanting
is anal"Wﬁ'E&l‘h? 05@'!"9"9 paynd isgweparesdi ¢ j onal |y, the foll owi ng -conpound is

prepared at oG- DpRzofr MW@WP‘&@&WpH ate, - 60 corresponding .-

startl ) materi al . 3-(acetyl ani no) - ZWW ancar boxyl I c acid, ethyl

est er?? B13,8-BitnetRcidy2- &&ofﬁanmﬁ&oﬂ Agasi nundi n cited above

repor ted aARRAtOIeE3.08 107019 Brfole} 63, B-dimBihoky2-Ber2 SRiFantdIBoRitrife]3. 15«1052 mote) of sodions
o atife 6d37.8 §710852 Molet eflammohiud, chicridanbt SO my of Nddimethyfermaarideois \stitred and d

A-@ Xt umheated (uhGere lﬂtrqa}nmosvbbm mthe Steamdaatte‘phion h@tﬁa@hzuiwrammomlx ded to
aci,d 45m§9¢|9Pf gtpr, pngd ifmd aYs aciddo W@&l‘%ﬂ

1)-14-
aq u eou s f‘ﬂt‘t"?ﬁ'?“’ "’I’ﬁ'é "'feé’ f?t"? ?‘Mé celptedo ?"ém
for 45 ﬁﬁv C§m ??i'%@ ai"rgeﬁ;g%gfgpnﬁawessmﬁ&m
bo

W t h-di q,t;utgf aqueous | a cooled I'n ice an
aci di i ed M:’..*Mi eﬁﬁ’kﬁ- baﬁ;e{mﬁ,mydag;aeomr;ﬁpzwcm the crude product. The
preci p| t at 6-(3, Bdifriettiony-2temzotiranyti-NHdetiazdlél, mm203—208Cyi el d 9.6 9 (88% crude
yi el d) of %l@@WMIMWHZQNMMWMGMWQ-@Gam d. A sanple
recrystallized fromethyl acetate is analytically pure, np 168C-dec.

Addi tional ly, the follow ng conpounds are prepared according to Procedure |
usi ngf®appropriate 70 corresponding starting material s.

3- et hoxy- 5- phenyl - 2- benzof urancar boxylic acid, np 190-191' C

3- et hoxy- 5- phenyl - 2- benzof ur ancar boxylic .acid, np 168-170CC,

3-(1- net hyl et hoxy) - 5- phenyl - 2- benzof ur ancar bwxylic acid, np 170-170.50C;
3-r peghoxy- 7- phenyl - 2- benzof ur ancar boxylic acid, np 175-178tC; ‘to

3- ot hoxy- 7- phenyl 2- benzof urancar boxylic acid,. np 165-1669C,

65
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- ( 2+ et hyl et hoxy) - 7- phenyl boxylic acid, np 180-182'C,

-1 1- met hyl et hoxy) - 5- nethox§5ﬁgggﬁ@g#§?aﬁﬁéarboxylic acid, np 136-138C;

- met hoxy- 3- phenyl met hoxy- 2- benggfiggancar boxyl i ¢ aci d, mp 173*C-dec;
,6d|nethoxyv2 benzof ur ancar boxyt+rc—=act d, hnp 1450—dec 20

. (I -met hyl et hoxy) - 6net hoxV- 2- penzof ur ancar boxyri c acid. np 120C- dec;

,7 di met hoxy- 2- benzof ur ancar Bdxyl i ¢ aci g2 np 189-190*C

- (et hyl et hoxyv) 7- met hoxy- o HagCar boxylic acid, np 128-129rC, -
-acet yl anmi no- 2- benzof ur anBa ¢i d, np 2WC-dec. (F. ‘A. Trofinov, et

|, cited above reported a np P *"decodkbr this conmpound); 25 m
3- nnthoxynaphtho[23 bi f uran- Zfﬁhrbox lic acid, np 220C- dec:
- 6not hoxy. 3- phenylnethoxy 2. benzof ur ncarboxyllc acid, np 140(C-dec.
Procedure J .7- Met hoxy- 3- (nonyl oxy) | 2 benzofurancarboxyllc acid 30 A
m xture of 1.34 g (0,012 nole) of pojassiumten-butoxide in 50 m of
di methyl sul foxi de. (under a nitrogen® at nosphere)- |Is treated with- 2.3 g _
(0. Q066 nol e) of. crude 7-met h@dy- 3- (nonyl gxy) - 2- benzof urancar boxyl i c acid,.
met hyl ester.. After stirring a ature for three hours, _the
nlxture is added to 400 g i The new mi xture is extrcted W|th
' hl or onet hane (3 x 250 m), bus layer is cooled.in |ce and
aC|d|f|ed with -4.0 N hydrochl dgic acid. The sem solid precipitate that 35
forms is renoved by extracting®w th di chl oromet hane (3 x 150 ml). The
conbi ned extracts are back- washed with water (2 x 200 M), dried
(anhydrous sodi um sul f ate) .—and evaporated (vacuum to yield 7- )
nEthoxy-S-Inonyroxy)-2-benzofur Ilc acid (0.-7 g; 32%yield) as an
oil. The'crude oil "is convertedﬁgggéﬁgﬁZorrespondlng
Zﬁggnzofurancarbannylte{razole W thout further purification. 40 :
Procedure K 3- Met hoxy- 5- phenylﬁwﬁlH-tetr ﬂ# 5-yl . 2- benzofurancarboxanlde A
m xture of 0.90 g (0.0034 m%le )
3- rnet hoxy- 5- phenyl - 2- benz & boxWiic. aC|d and 0.55 g (0. 0034 nBle) of
1, 1- carbonyl bi s(1H i m dazol e) caoo r ahydrofuran is stirred:at
reflux for one hour. To the nmiZ4ure |Is added 0.29 g (0.0034 nele) of: ——
anhydr ous. 5-am notetrazol e, and the gew mxture i's stirred 4s at refluxfor
an additional 16 hours. Cooling to. roon1tenperature results in
preci pitation of 3-nethoxy-5- RS
phenjl.-1Htetrazol -5-yi - 2- benzy
filtered and recrystallizedn
anatytically pure tetrazole,
above in Procedure K, the fol
appropriate correspondi ng star terials. 50 :
3- et hoxy- 5- phenyl -N-1H-t et razol - 5-yl -}2- benzofurancarboxanlde np. 263- 66t C
3- (I - met hyl et hoxy) - 5- phenyl - N—lH—tetrazoI Y No_ benzof ur ancar boxami de, np
253-2540C; 3- net hoxy- 7- phenyl - N- 1H-t Uﬂ(S uI-Z benzofurancarboxanlde
(1. conplex with-imdazole), np 214- 15 C, N—N
3- etboxy- 7- phenyl - N-| H-tetrazol - 5-yi - -bengoiurancarboxanlde (1 1 conplex
with imdazole), np ss 214-216i C
*3- (- et hyl et hoxV) - 7- phenyl -N-1 H-tetr zoI-5-y|-2-benzofurancarboxan1de (1
1 conpl ex wth inidazole) np 224-227C. Procedure L
3, S- Dl et hoxy- N-. 1Ht et r azol - 5- yhs 2- benzof ur ancar boxani de s<> A m xture
of 5.-0°g (0.023 note) of 3,6-di zof urancar boxylic acid and 8.0
g (0.049 nole) of t11- carboqﬂlb aole) N0 M of
N, N-di methyl formam de is stirre _{ne“steambathfor 20 -
m nutes. The mi xture is cool ed room t enpeyat 5 g (0.024 nole) of
5- ami not et razol e nonohydrat e i sRadded, and the H@’*ﬁlxture is again heated
for 20 minutes. The reaction mixture is cool ed, Bdded to 350 g of ice/water
and acidified with 4.0 N hydrochloric acid to precipitate the tetrazole
product. 65 The precipitate is filtered, washed with 50% aqueous et hanol ,
and recrystallized fromaqueous N, N- 17 EP 0187487 BI dlnethylforrnanlde
toyield 2.8 (43%yield) of the analytically pure )
3, 6. di net hoxy-N- 1H-tetrazol -s-y2- benr of ur ancar boxani de, np 238C—dec In an -
anal ogous manner as found above in Procedure L the follow ng conpounds are -
prepar ed ‘usi ng ‘appropri at e correspondlng starting materials. 5
3, 5-dl net hoxy- N 1H-tetrazol - 5-yl - bgpzofurancarboxanlde np 243t Cdec. ;

B%xanice. The precipitate ism
toyield 0.90 g (80% yield) -of

A obl an anal ogous manner as found .
¥ ng conpounds are prepared using




88 6.’ di met hoxy- N- 1Ht et r azol - 5- yl - 2- benz ERIQAST BT Flde,
g.

di met hoxy- N-1H-t strazol - S-'y2- benzof ur angefpmieadi de, np 235-238*C
5ﬂny|oxy 7-met hoxy-N-1' H-tetrazol . r-yl - y- rerrzoforancar boxani de,
4 '-

np
: 209eC 3-acet yl am no- N—lH—tetrazoI--yﬁ 2- benzofuéancarboxanlde np
%{}dec JO

%ethoxy N-(1Htetrzol - 5-yl ) napht hol &}
dec. Procedure M

hoxy- 3- (I - met hyl-et hoxy)-N- 1Htetrazo
ure.of 5.7 g (0.023 nol ef of

zhoxy-.3- (i 1- met hyl et hoxy) - 2- benzofurancarbo
26 nol edof 1, 1- carbonylbls(rj-4n1dazole)

ed at reflux for one hour. The mxtug® is coole treated with 2.3
)27nol e}. of ' anhydrous S-aninotetrazol X (5.6 g; 0.055 nole)
ethyl ami ne,-. and heated at refl ugl dqr li tional five

Thi cool ed reaction mxture’is added&g I~ Rgc2ENi Ccelwat er and

ed with glacral aceti-c acid to, precfpitate the tetrazol e product.
crprtate is filtered, .washed with wa

ter, and regrystalllzed from
‘acetonitrile to yleld 6.0 g (82% 20 ‘|ér Y of the analytically

net hoxy- 3-t et razol - 5yl - 2benzofurancarbox mide, np 241--2456C.
us manner as. described above in' ‘Prgsedure Mth
‘epar ed using appropriate correspondin i

xy-31phenyinethoxy-N—lFFtetrazoI§1

np 238WC-dec. ;

- car boxani de, np
COOH

45-y|lz-benzofuranearboxanide A

ylic acid and 4.2 g r5
inY140 M of acetonitrile is

In an

g follow ng conpounds
Riat-erial s.

ur gganr boxam de, np

xy 3- phenylnethoxy N-1H-tetrazol - 5.y
~dec; 25

X .
42-benzof ﬁgq@arboxanlde
: hoxy@3l met hyl et hoxy) . N-lH-tetrazo

yl = 2- benzofﬂrancarboxanrde . np
oxy 3- (1 met hyl et hoxy) - N=1H-tetrazmiL5§§J§ﬁ§§ﬁzofurancarboxanlde
0C. Procedure N 3-Am no-N-1.F-tetrazol -5-yl-2-benzefurancar boxam de
A mixture of 5.3%g (0..019 nole)-of RS =~ . i
ylamio)-N 1Htetrazol - 5-yl - 2- benzof Ngancar ¥Hpi de in 50 M of
plus 50 m _of coencentrated (12. r@ ocHjjoric acid is stirred at
g for two hours The reaction mxture & e €

fo- N- 1H-t et r azol - 5. yl -2- benzof ur ancar hégani de. The precipitate is
fod, washed with 50% aqueous et hanol ;" "and récrystallized from aqueous
Xyet hanol to yi-eld 2A g (5396y|eld) of th

" argd ally pure
-N-1M tetrazol -5-yl--2- 35 benzof urancar boxgmi de, 275C-dec. In an
ous manner as descri bed above in Procedure

y usi '1 propriate
'pondlng starting materials the follow ong c

O U prepared.
m no- 2- benzofuranyl ) -1 1Ht etrazol e, np 18&C dec. 40K

Mcei ure O 5f 3, 6- Di net hoxy- 2- benzofuranyl ). 1H tetrazole A nrxture of 3.8 g
'il _nDIe) of 3, 6di net hoxy- 2- benzofuranca&@onltrlle 3.4 9:10. 052 nol e) of
.azide and 2.8 g (0.052 nole) of anmmomum chl or ,#HGOCHE0 nl  of

N. thyl formam de is stirred and heaj.ged ni trogen at nosphere)
on Steam bath for four "hours, The m XtTr -cg g ded to 40 g of

| cd ey, Jand acidified with gIacraI acetic/gaCid To precipitate

5- (1 et hoxy- 2- benzof uranyl ) -1H tetrazd® The precipitate is

fil washed with water, and recrystallrzed fr nr@tﬁ&lﬁ&éetate to yield
2.0 3% yield) of the analytrcally pure tetrazolie prmguct,

I n

np 182-184C.
_nalogous manner as described above in Procedqure O using appropriate
cor nding starting materials the follow ng co
5- 19

ounds are prepared. 50
=di met hoxy- 2- benzofuranyl y- 1H-tetrazol e,

np. 216T- dec.
5. ( -drnethoxy 2- benzofuranyl )-1Htetrazole_ np 203-205*C
5-1 et yl am no- 2- benzof uranyl) - 1Ht et razol S rnp 237CE%%©CH§5 60 65 18
EP @ 87 Bi SCHEME| R2 . R0  ~~~~~~~~~~~
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/I ation reagent iqy*
i n_R4 whegeik Blis alkyl of

<~ieemi 35 7.
her & iFR2 i s.

" whereinR? is OR*

~~~~~ cooHER, 0187 487 B3

R~ EP O1324B4eRy
Ft C1 RS E— v -

Nf OH COOR RNHCORbIB R1_>C~OORf R4 20 t SNHCOCH3 20

NSCHEE V RS |, 1
n R s al kylgwf

OH
to four

._R. :
- H4

s -1 O+ [, .2.H30

"

o " alkylation reagent

wﬁerefh, R‘ is alky} of from_ one to 12 carbon atoms. awlrl;eihyl.

- 1, OH™
- 2. H+ . —

- i e
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oV T g EP 0187487 BY, r "

60 Claims for the COntﬁcﬁbgsum Bemnemssrruwm.se~~~ ﬂlj\“ll“lwum I"I
1 EP 0187487 BB Clainis for the Contractin Sunms: BE O -
M ! 1&S 1. 1AAe@mpmoddiahm/ihngolmmgyhéremnnggﬂheraI formula (1) 5. .
'R, _~~~~~ . .. or a pharnmaceutically acceptabl e sal t
thereof wher ei n: R' ‘R4, "and R5 aren§ach |nde§ndently, H an al kyl
hawngfromonetotwelve car bon at on} A y having fromone to twelve
carbon atons,~an-atyl. a ni‘tro graup; R2 is an* al koxy having from
one to twel ve carbon atons, an aryl ne AR Nno group, a substituted
am no g¥up, a rrercapto group, ani al

KO

: th| o havi n-=rom one to our car bon

aons, - an a(lﬁklﬁlﬂséu |0 havi e to four carbon atons,
-al kyl'sul pHd ;}E&a g e nﬁéﬂdéﬂoﬂa&&,
aryl sul PP iing ﬂ% :aw 5 .adn?o el e
s H 23 Ry having- Hohf oh értwelve carbon atoms. an arylmethoxy -an’ amino group, a
H g m - - - -subst:tuﬂed aﬁm)og@mumra foigfoppto idieups ian " alkyithio Amving-frone ope té feur xabon/aeims, Bn

abst i t ut ealkyiawiphinyl kavingrfom oge tdifourzaiboy amsoamlbvlwlphonvmvmmm ong/tolfourtcacbon
sa or diyeE a’ﬁ‘PGn?%ﬂ's?'Bh'Dﬁq%aeé%%ﬂ@‘%ﬂe?M aken -al'one or together,
and aryl is é’ré/ Br substitdted ph havi ng oneortwo substitutions,
such as®hal ogen, alkyl of from one t |x l?ons i ncl usi ve, al koxy of from
one to-six carbons inclusive, hydroxg: ro am no and substituted am noA
- * 2. A conpound according to d ai wherein X is sul phur. 3. A
corrpound according to Caiml1, whereinr* if oxygen.-a 4. A conpound

ordisg to Caim1, 2 or 3, wherein RR is A.as defined in aimi. 40

5 conpound according to Claiml, 2 or 3Nwerein R is B as defined in
Caiml. 6, A conpound according to d ai / v"en appendant to O aim 2, B
wherein the conpound is: 5- methoxy-3-(1- | et hoxy)-N-1.
H-tetragol-5-yl -benzol bl t hi ophene- 2- carboxgi de.. 7. A conpound accord| ng
to Clai'm 6, V\herel nthe conmpound is the aryinine salt.: 8 A conpound

di herein@ isc357R) S0 AT waegpin sHbatfied amino.is mogo- of di-
cormoune iRk hfram“gﬁ@ﬂ e e o Lo S SR e e e e
fol | owi ng 14 is § P%m&%{uﬁk%h&ﬁékk&&%@&%réw&s Such as halogen. alkyl of from one

benzol st hjsgy R SF from one to six carbons inclusive, hydroxy, nitro, amino and substituted

7- met hoxy - gmind- Net: hyI et hoxy\/) NI Htetrazot-&-yl.-2-benzol b] t hi ophene 2-carb

cxam de; 3- ( I Aebimpbwidesroriiing t@bim/1, witefdin X fssulphor.- 5-y -~
F2-.benzol bl t 3 Asheneursl ascartiog ta1Claim 1, wherein X is oxygen.:. .- -

oA R B Gl L) e TR G R« 2 co b

xam de;

mpoun ordin Clalm ndant Claim 2, wherein the oompound is: 5-
et hosy- Mﬁ!ﬁf;@% i ‘fuet -N Chin. 0nep, sppemont o i 2 anergn
5 Chl oro-3 int6, WEH. h\pbmﬁehrw drfinmRlRSN. - 2- car boxa

: 8. A compound accordmg to Claim 6, wherein the compound is the sodium salt.

3 (\1 1-¥i net 8y Aebinpmynd-doearding txGlaifi-dlwhencippendaht 15-Cjdim 2 Hawing 0ok bf mhfqﬂpmga@es
ar bO xani de; ° 3-ethoxy-5-methoxy-N-1/-tetrazol-6-yl-2-benzo[blthiophene-2-carboxamide;

G ot | e IR g PSS car o

m de; 6-chloro-3-(1-methylethoxy)-N-1H- tetrazol-5-yl-2—benzo[blthxophene-z-carboxamlde,

50 3-methoxy-N-1H-tetrazol-5-yl-2-benzo[blthiophene-2-carboxamide;
5-chloro-3-(1-methylethoxy)-N-1#-tetrazole-5-yl-benzo[bjthiophene-2-carboxamide;
3-(1,1-dimethylethoxy)-5-methoxy-N-1H-tetrazol-5-yl-2-benzo[bjthiophene-2-carboxamide;

" 3-{1-methylethoxy)}-5-nitro-N-1#-tetrazol-5-yl-2-benzo[blthiophene-2-carboxamide;
3,5-dimethoxy-N-1H-tetrazol-5-yl-2-bénzo[blthiophene-2-carboxamide;

55 6-methoxy-3-{1-methylethoxy)-N-1H-tetrazol-5-yl-benzo[bjthiophene-2-carboxamide; -
3-{-1-methylethoxy)-N-1H-tetrazol-6-yl-benzo[bjthiophene-2-carboxamide; _
5-methoxy-3-[{1-methylethyi)thio]-N-1 H-tetrazol-S-yl-Z—benzo[blthlophene-z-carboxamtde and
3-[{1-methylethyl)thio]-N-1H-tetrazol-5-yl-benzo[blthiophene-2-carboxamide.

10. A compound according to Claim 5 when appendant to Claim 2 having one of the following names:

60 5-[5-methoxy-3-{1-methylethoxy)-benzolbjthien-2-yl}-1H-tetrazole; and
5-[3-(1-methylethoxy)benzo[b]thien-2-yl}-1H-tetrazole. .

11. A compound according to Claim 4 when appendant to Claim 3, having one of the following names:
3-methoxy-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamide;
: 3-ethoxy-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamide;
65 3-{1-methylethoxy)-5-phenyl-N- 1Hotetrazol-s-yl-z-benzofurancarboxam;de,
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3, 5-di' met hoxy-N-1"Htetrazol -%Pyp-m&%[mt hi ophene- 2- car boxam de; 55

o e AR

H-t et r aggl m&gpzah&htMaa&waa@m&Wammw
5- met ho3,g-ditnetoky-etHept Beinsdfusbihdarbdxainidet ol - 5- y| - 2- benzol bj t hi ophene- 2-

cat box a%&dmemmt@namwzbemofummtboxamde
} "PPapilee- 2- car boxani de. 10.

- et hyl
nt té)eCialmZ havi ng .one of the

hed 2 e Ko BirbABfbide

Shop 8- Bt H-i%tr%t-ﬁ- Niﬂ;edzbfutaaaraa;ahmde.ll A conpound :

ocfe-fi-neth IMm}mmdmt&VQ-ﬁmmMm one of the follow ng
p3-AI-ethyleth mmuabt-&mfymmmﬂm%r boxam de;

cabaxamideenz of urancar boxam de;

Mse aprendant 1aClgim 3 haying ofreof the Mwmm 22
Y ”; Htetrazonl - 51 -t 24ezof ur ancai boxani del~
g_’nzof ur ancar boxani de; :

3 7 Giinatheiny-2: Mateirad .eg,gl - -yl =24benzof ur ancar boxam de
3, 28- di nﬂdmulal’ﬁiﬁb-i-bmmﬁa )-uﬁteluazdmanzof ur ancar boxami de; 5
SN3n5di mwmynéﬂeﬁﬂdal emba:indm é@nﬁﬁsinacahwffactuarabmnmfé&ompound aoeondmg to any

6- met nmclpheneymmm amhanmasemm_lm M@mqm dilvgpkani de;

3, 7-di { «rfe;( “ eglive amount of 'a compound
3-q0ft P&QB arme gga#gg, %ﬁ

34 aLELM %p M’ %’ azo y? R gﬁ?&%@ Xam ﬁ q‘%crpe?'ﬁm
letb gya una-lbfgglr&mial(mﬁyl 2- benzof ur ancar boxam de; *

i

5- Met ht et ho-i H-tetrazol -5-y-2-bepzof urancar boxani de; 6. met hoxy3- (i -
t-hyl et box)-N-1 Htetrazol - 5-yl 2- Bnzef urancaﬁboxam de;

“ment* 3i b-iithyl et hoxy- N. H} baXkghs -'benzof ur ancar boxam de; and
3*| i flno . 1n-i_b~tet~razol ~y1B2 bxam de. ' 12A c6i nj pound accgydi ng
to'Caim Suhen. appendant to C al S : cooR of the fol |l ow ng narres

. ~r~~=~~ H: 3amm ..i-br~f4yll- azol € - ...l : —.-. -
-snmimamuadaam i&muhtum r on tet kazol e,

..di metioxy. - 2- benzof uran 'YINHtetr ' 5 (3 74| met hoxy- -benzofuranyl)
- H-f_et razol e; and -- " SM 2 2. benzof uranyl -11Htetrazol o )
-- % 13. A phar maceut i cal on conprl sing an effective am)unhof a

coppound accordi ng to any precedi g NoNmin adm xture-with a
phafmceutlcally acceptable carrier & diluent - 14. For use in. a. nethod

of tre al | |es in Mammal s, an effective anmpunt of a conpound
accor B prHtensla Snelg Sogniionpeli ¢ mioepd gt i vk el dbsereaions
accordrm foRmui3 1 A process for the preparation of a conpound of

t h¥ forrrula (t) as defined in @sim1l, V\/mch process K' _.4npnses: reacting
a cQupound of the fornula (III)
R_RL tCKO COH -~~~ -:.. gpi_l
corrpound of the fornula (11') NN. . i
H ipn the presence-of a coupling/agent to o%‘?%ﬁn a conpound of the fornula
(t) |n which R3is A, or treating a conpound of the fornmula (1!'1) .0

*RlI" X. CO-COH
to obtain a compound of the formu!a v)

- 35 with a

v

and reacting the compound of formula (IV) with sodium azide and ammonium chloride to obtain a
compound of the formula (1) in which R, is B; and, if desired, further reacting the thus formed compound of
- formula (l) to obtain a pharmaceutical salt thereof.
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o o o P ST o g

~~~~~~~ mmmmwt he conpound of formula h *»sodi um
azi de and anmoni um chloride to obtalnaco ound%rﬁufgg% Ia(I) in
which R3.i & ‘BP%*MW%@?WWBN‘%W med conpound

of farmula (n to obtal n a pharnac%%tlcal salt t her eof . Stats: EP

0187487 B1L - - IIr|||I1I11IIIIIII111D1 CisfrteC
wnutn Stw AT ' FC Ly M8 ¥Ocess for preparing a conpound
havi ng f ol ow ng general forruf' RS 2 R *10 -or a !

phar maceutical |y accept abl e. sal t t hgrgof T > ¥in: RL, R, and R'are each.
i ndeffendent|j .. H - an aI kyl havi ng fﬂ‘bm one. t 0"t wel ve_car bon atons, an

al | oxy - haV| f I I Ali@s, an al koxy havi ng from one to
twel ve Cé % ﬁ%&)f sxmbgfiew having from one to tweh/etarbol Bioya) @ anigy
%1 6heta tWENe ns, afk bikbotyChavinig fitiis Be B tweive carbonl Btoms, an aryl, a

 Ter capto grou.p o-fanl ke ithio having from one to four

o Vivve! fqa o AN groyp, 3
m\kng mml m?@p; !!e ) fto?nmm: wbonmm an
.y-"'SBP" J’"W %hmmzmo?wm
pRinyl, or an a arﬁc_!‘] 1 1M
; T R .‘."T‘“"” : - AN
X |$ OXYgenv D) GiNwiET ei n-q, S zero, ong or~two and

V\/nerel n substltut ed. ani no i's nona:gny- ﬂ t oal kyl at hi nr "whi n" thi ayl npay
be the sanp. or. ‘cdiferent froin one: to-jgxacarbons when takeri alone or -35

t hfr, ahd.. - - yo. odl,> ' _--qary is phenor substitut
phnl hang one or-two substl ut|0ﬂs such' hai gen, al kyI of fromone * to
si x carbons i ncl usi ej al kox of from one tg-char bons incl usi Ve, hydr.oxy.
itro am no and substited am no, which: es“ conprises: ' - 8

eact a corrpound of the formura (14) '{1 " : :
Ft 2. \%1@ _,(}OO—|~~~COW|t conpound of the formula (11,)

50 - - ' -Hz'N. il -

HN N-N H.i rxlslosygmmsstmqmﬁrem q:isuqeiq, ngmammlammmsb mona-loe di-
f or nul aoa(lm“ahmlm érein tvBalkyl may be thet samidr gifferent fromonese aht ¢asbpng whert tokas alape or
(1 1.1 p5 6(pogether, an

formul & g isen d°'s"bﬁw°l;';:3ﬂhmn&onéolrwgn? sy &5 150030 45 Hrol e
o n usive; a m one 1o Six B lfe
T el oy f DEPL TR P st
. 40
m
\ i

*

with a compound of the formula (II,) ’ S ) .

- inthe presence of a coupling agent to obtain a compound of the formula (i} in whu:h Ryis A; or treating a
55 .compound of the. formu!a )]

50 m

65 to obtain a compound of the formula {IV)




R4 and reacting the conpound of ggr Hﬂgm B smllnﬂlmlng"ﬂ“junmrl um

chloride to ota a conpound of t_h formula (1) in
Or med copogg of 10*fofnuta Y 1)s té obtain
scesg”according to Caiml. wherein X
i's syl phur. 3. A process accorﬁl 1, wherein X is oxygen. 4. A
process according to Claiml. 2 or}% T el ﬁ?rtil is A as defined in daim
1. 5. A process according to d ai rn‘lt 2 or 3, wherein R is B as defined in

daim ly, red%n%% @&GR«PWH}%MW&%&mM A8 FAiRGHiIurh Cchideide b Dbtain 2
wher ei ngd fHe ufa (I} iRt is B; and, if desired, further reacting the thus formed compound of
5- m‘ﬂhw& (owo%dﬁm&ghwm t ophe. 2- cSbhoxSa 7.. A process
accordl ng zmﬁomm&ordhgalo@aﬁnnhwhemnmlsrsdlmgnt he argi ni ne salL 8 A

desired, further reacting thehus
a pharnaceutlcal salt thereof.

process ac%g ?@Glm\m@'m\ﬂhww ound is the sodiumsalL 20
ia9. A pro B’°&‘t‘§ F‘EI’F %I:h'v\,hl ch one of
t he .Bs)l OW %to alz H@“ ﬂ% ln

3-et hoxyT- g, ‘m
74nethoi y, $-Alp JJ_—mg ﬁ,z‘g], ,hh@wene 2- car boxmi f d
e _3* (n- rrea,hyp.e& )s wbaw car cammb;

6- chl or o- 39(Aﬂpramshgdoemhqu¢lammpémﬁ mzmwmmmm
3- netz?loxglpmpﬂrw etrazof - benzo%‘t')'lthl -ophene-.2: car booani_de; .

L e

= !?WB?‘H'}”F"E’?‘YF %
g (C|h| oro: ’mthoxy-a-h-methglxmiﬂeuazo 2-benzo| jophene-2-ca heeZ Car boxari de;

- di net hyl eﬁmmm Q‘mmm&gmmi) mﬁhe 2- car boxa

nj dezs 3-methoxy-N-1H-tetrazol-5- 2-benzo[blthsophene-2—urboxamnde'
3 Jvmst hYB-eﬁlbfb‘th nvethystRoxy Hl 1R b2 18-y 2-Bbhzofblbidpheid2 W 2- car boxami
de; 3, 5- di sak1-biareyhyhétHiosxy)-S-methosyoi-1H-tattazal-Syt2:benioltliniopharer2edtboantide; ani de;
30 -- 3-(1-methylethoxy)—S-mtro-N—‘lH—tetrazol-s-yl-z-benzo[b]lhlopheneoz-carboxanude

Sémetpoxy- 3-5(qlm¢it?. @Wﬁ%’#@m@w%ﬁmﬁ bl ti ophene- 2- car box
ptraze |op ene-:

am dé; 3-(&m gﬁ’é‘? ide3r boxani de;
5-met hoxy- 3:“ g 5-yl-2- lophene-z-arbmmlde
H-tetrazol g4 SKNLh rboxainide.

3-1(1- met hYbeAfwé 5557 htbroig ' &p%ﬂi&)mhhmmﬂar&mmm

10. A% preompesndsds pregaragt t 0 Cl.ai m 5 when appendant to Claim 2 in which one
of the fol MQO%WMNMWWMMH#W& and

5-[5- hoRy3-f- qthwmémtrm 2-y] - LH | e
-|[3”‘it-°"? o m%%'?mmmqaﬁi‘peﬂ%mée e gt 7 Tohowing

accqug rf@ s e y whi ch one of t he
f ol I owi ng m&é’%ﬁf&ﬁﬁ ‘““W"g&zﬁﬁﬂ:ﬁﬁz X" y5- phenyl - N- 1H f
thyfetHoRy,

| ol Syl - 2- bent. 1Nl ﬁi-tetrazol-s-yl-z-benzofuramrboxamlde'
3- et hoxy- 53peaingily-7NphkhylNetH-radol-§Hy-2bdnzofbmhcarbmamideo x eani de; 3- (1
_nﬁéhﬁl et h@eyhox@-7phemy-N- NWBE-VIM hcagbdxamidef ur. ancar boxami de;
3- net Roxy- 3= pmethylethaxgh-phenylN-Hi-tetrprol g8%i de; 3-et hoxy-7
phemyl- N- | Ilgk% P 2%':& Hyjetrazol Wgﬁ%%%&ﬁ;f’ﬁe ki5
3-(1- et hy phenyics N T § :ﬁnﬁﬁ M’;‘g'ﬂ rboxallde VE
3, 6-di met hgx 1—;3_ 5 1 %ﬁ%‘;ﬁ ﬁgxa s
3, 5-dbnet h%ﬁn wrb-hﬁ&bﬁ»i-nhm&naaoltsamcxfewma :

. 6- net hoxy w&-baizbﬁﬂafaarhoydmnae:benzof urancar boXam de;

3, 7- di nmet h@xvsthbﬂvl-a-fﬂmm NJBZWMWMW

3- nonyl oxy5‘7"¢¥b‘t’w P‘"ﬁngz&% R3S rance ani de;
~~3: ~ety| O3l x’ -tegrazolbykZihenzofura §§
g P° ﬁ Eﬂr F; VA" gpﬁb%lgo urancarrgioxam de;

. 5- rre hoxy- -
5- et hoxy- 32 PR A Jaele@@ia:rﬁamwmam 8€ihe following

6- met hown{f,oﬁﬂdsrmb}@)gg,eahoxy) N—1I—I—g?'gtrazﬁ(§,le 5-yl - 2- benzof ur ancar boxami de;

7- met hbxy - 3-i§-bmirdtHydn2dforanyl)- 1Heirbedleat r azol - -yl - 2- benzofurancar boxam de; and
3- anispo- N- 5-(8i6-dwvethmat2-beprofGrahditittetrazalec ar boxami de. " 12. A process according
to Caim 5%@#"@&5 cRetrenzaframylliHedazoles whi ch' one of the fol | owing
corrpounds | %'z‘he“fPf“’S“ h '8‘ 20082 A9%f ur anyf | - | | H-tetrazol e; 60

i
5-13. 6di" ﬁ%ﬁs 2‘!‘ r&mﬂon %ox(\ﬁnéng an ettective amount of a

di netdgo ;?& 'ﬁfﬁ &her with a pharmaceutically acceptable carrier or diluent.
5-(3,7- d| met OXYy- -[;@nzo ur.any § & etrazolep nd. o

5- (3- acet yl am no- 2- benzofuranyl )-1 Htetrazole. 13. A process for preparing
phar,paceuti cal conposition conprising @ ettective amount of a




65 conpound according to any pr togetherwith a

phar maceuti cal 'y acceptabl e carr&?%ﬁ%fmn 25 EP 0187487 Bl 14. For
PTG ot et Sl o bl o4 o=
p-ad in dcadoiamevithiahylorevf Claine 126 1264 S pha compasiidropregseet! io woith:
conposi t iaimPared i nacrnitcw ft Caim13. 5 Patentansprfche fur de V g-

. BE CH FR GB. IT U WNL SE 1. Verb| ndur}g der foI enden aI I gerrm nen
For rnél Vestragsstaatea: B “oder ein

phar mazeut i : R, R4 und R5 Jedes fO sich.
unabhi ngi g ﬁ%@@%ﬁ%hﬁhﬁl&é@gﬁﬁyﬁn Fo}twé%em bis z Kohl enstof f at onen, ein
Al koxy mt einem bis zwalf Kohl enstdy‘fat onen. ein Aryl. eine Ntrgngpe oder
ei n' Had ogensi i q*d; 20 2B2 ein Alkoxy mt einembis
zw~l f Kohl enstoffatorren, ein Ar e Anmi nognuppe. ine
substitui erte Am nogruppe, dine e, ein Alkylthio int einern
bsvi er Kdl Kot on. em Al kyl sul phi nyl ‘el ftem Wi s vier Kohl enst of f at onen.
ein ALkyl sul phonyl nit esnem bis Ve Kohlenstoffatonen. sin Arylthio. ein
Ar yi suf pBH&)@hnﬂ%ﬁaz@hM&l&éﬁb&m&vbﬁtwoﬂﬁﬂd R for A oder B steht: K-25
~3Q /- RY, R*'und R® jedes fir sich, unabhangig Mohéisanilerl Hl .ein Alkyl3BhitBeiNedN. bSzwilt
H X f O Keblenstéftatdmencies Amémmftabehb;szmwmhlepsmmWEJmAudmmnmm
worin sub'slogclwleti.t es AFn no’ I\/bno- ode{ D al kyI am no i st. vvorl n das AI k I

%Lﬂﬁr“% Isnism.,@

Al k II’ISCFI sec S Kohl enst of f at onen. AI koxy mt
am,bi s-elnsehl-i-e~ fICh sechs (Ko stoffﬁtorren Hydroxy, Nitro, Am no

und substituierte Am-no steht. 2. \rb nach Anspruch 1, wori X fur
Schwefel . steht. 3. Verbi:ndung nac &% 1, worin X fur Sauerstoff A
steht . K. . " 4. Verbindung nach Anspr"b'cﬂ 1. 2 oder 3, worin R3 fOr A
steht. wie imAnspruch. 1 definiert ist. 3 Verbi ndung”nach Anspruch 1, 2
oder % worn R3 fOr B steht. wie imAnspruch-1 definiert ist. 6. Verbi ndung
nach Anspruch 4, wenn auf Anspruch 2 rfi 'N'B zogen. worin di e Verbindung

5- Met xy- * B8
3- (1- et Hyl et-hoxy) - N-1Ht et r azol - 5- yI-ber&-u{vbIthl ophen- 2-arboxanid ist. 7.
Ver bi @slung nach Anspruch 6, worin die Veibi ndung das. Argininsalz ist. 8.

Ver bi ndung gaghs fswfmiar %& Innwgh YRAPERLEM Z4RPisti3ha WoRR AiBsthiidres 2nino
9. Ver bi Mg o nVW‘erAI Bleﬁﬂ&ﬁéﬂ iedbt KU Von BinkmAlid 6&bhs
der fol gﬂ%dléhstbﬂdtﬁﬁe aufwelst. wenn es allein oder. zusammengenommen wird, und

3- Et hoxy- 5- AntifiinBhety bilsrisebstiuiertes Phghyl lndthai@ritiis dwed Shbsindionen imddaiogen, Alkyl mit

7 Met 10X inemy | bigyesinsphlieBlichx echsl Kohlanstoffatomiens Afioxy emit o pinpmh bisp raachiieRlich ) sechm
Kohlenstoffatomen Hydroxy, Nitro, Ammo und subsntunerte Amino steht.

3 (1-Met hyl % yﬂgéw ‘Rététl E%'ﬁ{bl t hi ophen- 2- car boxani d;
'or - 3- (}] Qb A Rneakhgxan
d, t hox s- .raazﬁzt 6&}@1 &:hma i %&% 1 de:'imeftlst. _

5 Chl or - 3- ( &: vwmh;dnghbmm}prhhﬂ 4&iwieRh BAFZMsprocly2 ribidzae
. 3-{1-methylethoxy)-N-1 H-tetrazol-s-yl-benzo[b]thxophen-z-carboxamld lSt.

3-(1,1-Di rre?h ringimgpcivAnsprush £ wetin die Vesbingung dasﬁfﬂbéﬁé'é[sbl t hi ophen- 2- car bo
xani d 3_ erbmdung nach Anspruch 6 worin die Verbmdung das Natnumsa_

- et hyI ot hog}ét AU R g' f;;g _ ST JRREReD SelPlgRdam prmen:
3, 5- . en23LRAXAd; 60

6- Met hoxy 33411 ;):{b;,%[.g.; Amgg.g.léb,h,b,mngahen 2- car boxam
id; 3-(1- I\/esIu:inoeBIoDmyt)w%b ky)-NSTH-R & 8dol-5-y\lenbuibitid phkh-Ricadbbesimid;: car boxam d;

- 55 3-Methoxy--N-1H-tetrazol-5-yl-benzo[b]thiophen-2-carboxamid;

5-Chlor-3-{1-methylethoxy)-N-1H-tetrazol-5-yl-benzo[bjthiophen-2-carboxamid;
3-{1,1-Dimethylethoxy}-5-methoxy-N-1H-tetrazol-5-yi-benzo[blthiophen-2-carboxamid;
3-{1-Methylethoxy)-5-nitro-N-1H-tetrazol-5-yi-benzo[bjthiophen-2-carboxamid;
3,5-Dimethoxy-N-1H-tetrazol-5-yl-benzo{blthiophen-2-carboxamid;

60 6-Methoxy-3-(1-methylethoxy)-N-1H-tetrazol-5-yl-benzolblthiophen-2-carboxamid;
3-(1-Methylethoxy)-N-1H-tetrazol-5-yl-benzolbjthiophen-2-carboxamid; )
5-Methoxy-3-{{1-methylethyl)-thio}-N-1H-tetrazol-5-yl-benzolblthiophen-2-carboxamid; und
3-{{1-Methylethyl)-thio}-N-1/- tetrazol-s-yl-benzolbhhlophen-z-carboxamad.

: 10. Verbindung nach Anspruch 5, wenn auf Anspruch 2 riickbezogen, mit einem der folgenden Namen:

&5 5-[5-Methoxy—3-(1-methylethoxy)-benzo[b]thlen-2-yll-1H-tetrazol und

® | R RN R
R . - )
f ’ * ¢ L M 0§
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5: Met hoxy- 3- (1 - mét hyl et hyl ) - tEPoR- 467 467 B1

H-t.et r azgl{s-pr-m HBbhAZB{bRRIA Ay fakRenam d; und

3-[11- mnMWﬁME%mMmmemmmwﬁm
10. Ver bidr\ethaxyiSphenykNs1H-tetriazob5-yhatrenzafurbnodstyzamieta 2 r uckbezogen. nit einem
der. fol g&mmmwmwz-mmamm

5:.5- Met h Efm A Y xpmidy t et razol ; und 26

. 111%, nyl-N- Szl "-’r'a‘ % t hyl et hoxy) - bozol bni eb- 2- :
rHtezra ; AL EFel R a nibbEdka Anspl uch 3

di ckkbzom. BbFRO1-STFIDEAR R mid; il

3- Mot hoxmim,_. -0 Ritbtiagsl5aA-2-berdoRipinesbEa@rtdy boxari d; - '
3- Et hoxy 4 +3rphibhimiethoxyN-2itetrarol S iyt 2-barzefubancarboxbmid;

' 3- Mot hxg:?ibt memmcar boxami d; -

3- Et hoxy '_ .'9 - Ud@%ﬂz%ﬂﬁrb&mmﬁa (1 Met hyl et hoxy) - 7- phen

az0l-5-y nzoﬁ:rancarboxamnd'
: g 3!'5;; D iuneth-

yt.o% ,..,f_mmbbwm&wmm&mammmmm Namen:
/ B -Aninc :_bimf!tammw-&_yr - 2-nzof urancar boxam d; 15
) o ke ato iy );-tetrqzol%, yi : 2- benzof ur ancar boxam d; . e
e e O e D P2 deapboxamd; K'. ;;;~~et~0i6 y3
: {Ea) ﬁr gF ur ancar bori ; t<>~~~XY -

setzb R Giche- éle wirksame Menge einer Verbmdung nach
Ni o* hkgehwﬁmvaheraemai Auisfamairm;st:mgdm elfeny phatrhagdulisch akeeptbistd Trages paerC h
5] vveanwdiImﬁnuspanunﬂaBt.Ockbezogen m t ei nem der f ol genden Naren: 3.
-~ A-m noM. V\ﬁrkwmmM jeiner Nqu@mlgmg nBch {rgerideinem *der’ Anspruche 1 bis 12 oder einer

5i 734- ytisg ‘Zg ¢ Bach| Anspruch 13 zur Verwendung in einer Methode - zur
G %i T —

ei ne Vdas g,wﬁb,wng\@a;m,&guw nach j.rgendei nem vor her gehenden
Angpr-.uch ¥ nsMschung mt" ei nem- p‘nar mazeut i sch akl ‘ept abl en Triger oder

Ver‘chnnungsmtteI .unfa. Bt. 14. -l rksane:’ I\/E,‘pge di ner eVrbi ndung’ nach

i rgeri' di nerm der' AflsprOche 1- b| . ~12 oder BT ner 30

phar mazeuyt i i chen: Zusarmensetﬁ" -_--'.sprych 13 zur Verwendung in diner
Metpode zur. ‘Behandl ung von All er d6p i j +15. Verfahren zur

Herpt el | ung, eOner Ver bi ndung der orrrel (0) Wwe imAnspruch 1. definiert.

wel C_“ﬁt%&i@ﬂ.ﬁ&hn‘dfﬁeﬁ%meﬂm undt zen. e| ner Ver bi ndung der Fornbl (111) -

35 R -
- ' . [11-" R *40, -

X 4 : COOH nit einer Verbi ndurfép"ﬂ'é‘(’Fo“rrel (11)" *i- h
~~-S~s;~,H2N- </ 11-11t N=N H in Anwesenh®tNeini es tupplungsmittels zum
Erhait einer Verbindung der Formel (lI)Hworin R3 fur A steht; 5 oder das

Behan iieAnwesenksit eifusRupplusigsmiteils o1 ERait dindr Merbindung BerForrdeAd, worin R,b r A steht;
|

55| oder das Behandeln emerVerbmdung der Formel ol R4 zum Erhalt ei ner Verbi ndung der
Forr’rel (IV) 60 . RS 1 \-. . R1~~J~R2 R

|C V ss' L~ m——————— *CR4 . Rs ......

55 m
2um Erhalt einer Verbindung der Formel (IV) -
60 5 _
R R2
1
R - v
- - e X C=N
s5° : R4
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EP 0187487 BI und das Unsetzn der ER| 082487 @Btel (I1) mt Isbkinzid und
nhoa chI xam EIl ei ner Verb| ndung ﬁl\t,a’r Formed | wolQ R3 frir B steht;

ke
fel fung el ner ol genden

(9 zum &, b’ﬁr
Yer ahren zur - g

am gemeg ag ik "i!ﬁ"la'ﬂ”!; pder. ein pharmazeutisch akz ptab(s

Sakzes davon &mﬁ'ﬁ | edes fSir sich.

unabhi ngi gV-vwaﬁamandemersunuﬂg Sind’Weithindiinig rifeBérToigédiien Siigemeinen Formel ()

Kohl enst of f-at omen,. ein Alkoxy mt finembis zwolf Rohbsfatonen. sn AryL

sins . odor e Hal ogen sind; .: - 20 . Rzein

Al koxy " Wik einembis zwol f Kohl enst of -oRR A yl'msoxy. msn gup. ens

- ‘substi-tuierte Am nogruppe, esnephed(® , sin Alkytibo Mt sinem y

bis vier ei k. mAl kylsulphinyl - m wR3bi s vier

Kohl enst of f at oren, eirn Al kyl suphony_l i1t - esnem his vier

Kohi ens#sof f at ormen, ‘ein Aiylthio. ein Arylsul ph| nyI odor ein AryI sul phonyl

i St..und *-oder. &t phakmarkitisdd. akesptables Sklredavon, worin

0: |-| - W NRN B-und 3R 1edes fir sich,” unabhingig - -voneinander, H, ein Alkyl mit eipgm i Npwilf
. Kohlenﬁofﬁ(pmg\r, ein Alkoxy mltemem bts zwolf Kohtenstoffatonmunkyl.mhﬁu'owlppcodg(en

fur Saug
subst [ tUI
oder vrie
Tailin' _ suwa ertes
Phenyl M t n-iR%éir Aboder Batebi: Substituti onen wie Hal ogen, Al*yl nit * o
e}xngh/nn‘f%l $ einschltel l-ich -sechs. chllwnstlgj_hset men, Al koxy mt einem bis

enschi Erlich sedas Kohl enst of f at one {;i I-M%o ‘Nitro, Amno _und A
substitui ertem Am no steb? wekches umc agt: das Unsetzen ei ner

Ver bi ndung der F6rrnel (1I1) - COFN50 nit einer Verbi ndung der

Fornmel 4011 :) - ,NNNNN55 .. H i n Anwksenheit eines Kupplungsnittels

zum Erhal t einer Verbindung der Formel (I N"Norl n R hfr A stabc oder das g

Belrandet.n ei ner Verbi ndung dé'r Forrrel 1) 60 .65 T - _
R-1- :

C Lot S EP 0187487 Bl wrgEr halt ei ner Verbi ndung der

5 —_— .. il
EELKB |5 :( l V) x far sauerstoff oder S(O)q steht, won?a?§

Ver bi ndungx s£°' Diak rv,g".‘."’fifétgﬁi.m

ei ner - Ver bi.ncaagacey; bstittiieftes Phenyl f:mre.ﬁrsts%subeﬁh.m wig Halogén, Alkyl
wei t 0s 4dséinerslcbis - emshlueyﬂm | setise Koenhioffeiomen, 0 Alkoxy- onitredine(ri )bisnLsinschileBlich sechs

ei nes pha Kohienstoffstomen, Hydkey NiteAminp und, sﬁm&nwhmﬁ\mpt- welehes Verfahien urafaBt:
fOr Sc hwef e| da% ymsetzen einer Verbmdung der Formel (1) -

\st_" Al

" 50 miteiner Verbinddng der Formel i)

,
55 .
in Anwesenheit eines thplungsmittels zum Erhalt einer Verbindung der Formel {1}, worin R, fir A steht;
oder das Behandeln einer Verbindung der Formel (i)
s0 . | R2
1
R g - m
3 _ 7 X~ ScooH
.68 < R :
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3. Verfahren nach Anspruch 1. V\oﬁpr\‘;(ipgr%ug'stoff steht 4. Verfahren
- nach An%wmaﬂe,n&vmﬁdﬁimﬂwfa A steht, wie imAnspnuch 1 defnint
15 . - 5. Verfahren nach Ansprach 1, 2. oder 3. worin R3 fur B steht, wAe
i mAnsprtwe | deiniut 6. Verfahrenl#lach Anspr
r| kkb enui n die fbge Veb hergestel
Met’hoxy- 3( 1- m net-hvl et hoxy) -A
7 Ver f ahren nach Anspruch 6, wori
'aVerfahr'en nach Anspruch. 6, wo

Hfh 4, wenn auf-Anspruch 2

DOy das Argirinsalz ist 20
an di Ver b| ndung. dasrNatriunsl zais. i-

N - 9. undedas AUt Rel BOVABARL QM:O id Fomn ER

eden. Wer&ihe?dfémn e&gm&ﬂmt%ﬁ govwinschite - u:ma%::u,,o
. |8t r az ogeblldérrVerbil d@ldéﬁP&ﬁ:eQﬂ pharmazumscbenSah&sdam

7-'Met hoxy- Q-Verfabtduyiaenhnspy@damivbmx&m&efplstbenzotbl t hi ophen- 2- car boxam d;

25 3- (1 3n)Merfe 3i Worin X for Sauerstoff steht.

-1- tet,@zol AV né 9der 3 wesin R %"As‘emm'mm‘m

6- Chl or - é:l ? pder 3, 'Z'bﬁ MWWr oxaam

i di 3-|vq; VB 200 erlpndlm

5-0y) or - 3; m«&mnmﬂm@mmmamz car boxan d;

30 7. Verfahren nach Anspruch.6, worin die Verbindung das Argininsalz ist.
3- ( 1 22 Di 8 Vierfabteinmeyt) Ansprmlsmvynmwbhﬁmmag Bay/Nitsiamedtbist. hi-ophen- 2- cboxmi d;

- BPPM é‘aﬂmﬁymotnwtdﬁbﬂtmzm worin eine der folgenden

y- benzol‘fﬂ’ 'i’ B,

3, 5- Di n‘eth

6Metbe>xy _ Unzd[bMHicphen-2 s

N ihIethBky) N- AT RE01- 5 DL Bk d b RH6Han 3-cambRssiain d;

5- Met hbxV- 3-MetHoxymeni-18 tetiabol Slyl-benzb[bltiiostsnizraoxamiar t mani d; und 35 340 {1-M

e'thiyet hymloom-meihvmyammmmbhnmwdmcxam d. 10.

Verf.ahr en; Mthm_MWMQW-NﬂMﬁM@[wm%M| n eine der
f ol-gefflen Pt e itpopk fléqtfagotvﬁ-yl-@enm[b}tmophen-z-mrbonmrd'

5~~-[5- I\fot l-tetr und
WVrfahren nach

513 { (1Met B4 o
ANSPr UCh _ 4 5:- MRl dxy-3-{ALMhetfyISRIARIS]-N- THLtkY %{Mﬁ%ﬂﬁbﬂt—eﬂﬁb&rﬁm

Ver bi mjungemﬂmm‘ﬂahm-ﬁﬁo}-mmmzol-s-yﬁem Dplers2-pdibonamidy-

H-t¥.azol -.539.| Veifabmn7mdchi rAnspract X svehnl auBABﬁmotyZ riickbezogen, worin eine der folgenden
5- phenyl\fqrﬁwqﬂetnbs!mstﬂit ird:2 - beinzof uagngaér boxami d; 3Mgl Met hyl et hoxy) - -

fhrtetrazals u

Thi -phen 2- cboxai d;

- ncar boxan d th X
7 TP S RRRRNT o sk 2 foigenden
3 l:k-h%mmﬁca\‘ﬂdﬁmhﬁnZOf ur ancar boxani d;
3 y: 'phbﬁyeunmhz&s&m&bemeﬁdamrdaoxam d, *.
3, 5- Di net’ haxymwmmmmww-w«msqmmmw -50 r I\/Et hoxy
3- heﬂyl nemnoxmmnw&mbwmm@m-mmwmox am d;
i met hgEhony-1ah Woxani d:
3- Nonyl OXY3 &7

. %Néﬂd%' vi-2-hepzoippans
3-Acetyl a 313,, eth %%% -

\tgprazgl- "22'“[5'@?& Wﬁﬁ@ﬂ%oxamd .
5- Metfoxy- -Mmmi 5 1534 A endbhi -‘Q%;mmrancarboxamd 55

eth
5- Met hoxy- 37Fmﬁambmﬁﬁmﬁh&bwt%ﬁz%ﬁﬁém5&8x£ﬁaiofurancar boxam d:
6- Met hoxy- MohﬁhﬁWﬂﬁtW&ﬂ&r&aﬁhémm&abmzofurancar boxani d;

7- Met hoxy- 3 léhﬂ-!—bhmzeﬁmbomﬂrz benzof ur ancar boxam d; und
3- Ani no- N+ & o: gbprplurensertbayemider f ahr en nach
Anspiffich 52 X 3”??536 %ﬁ%m der fol genrden 60
Ver bi ndung : tetrazol;

5- (3, 6- Di rrgi%q 0! J:ncﬁ'

AN LS13
5- (3, 5-Di meg. h@fﬁh?enbﬁﬁ&ﬁcxlﬁbﬁaylfi) w%nﬁi' a'i.t? {AnS@rath 3 risckbezogen, worin eine der folgenden
51- 3,66- Nerbtbdunion Rerfestetiowvisdr anyl ) -1 - H-tetrazol; und 65

5- ( 3- Acet y bd3rhmino2-temrofodaaylittiteyradol;H- t et r azol sa 1 1)11111211111111211512111

1 111 EP-(3)6-Direegyoxg2-benzofuranyl)}-1H-tetrazol;
. 5-(3,5-Dimethoxy-2-benzofuranyl}-1H-tetrazol;

. - 5:(3,7-Dimethoxy-2-benzofuranyl)-1H-tetrazol; und
65 5-(3-Acetylamino-2-benzofuranyl)-1H-tetrazol. _ e

= N



13. -Verfahren zur Herstellung egperoAgy 487 Bi Zusanmy negzung. nrr_
ei hs Zusamenf agen ei ner wi rksanmen Menge einer g-ernfB.irgendei nern
oergehenden13\nyﬁﬁme¢1e:lue§tle€dt¢'bem eivehi pliumazeulisthei N2sapinenseang! | welthes das

kzept ab4¥ o0/\ange ueinery 9RPR - ingendeinem [ vorhgrprhenden inspruch
2| f\glro ﬁa Qgﬁlg%q?%'muaﬁr““ﬂng’ﬂﬁemléhlm% Fmewe\'mw
ei ner .ﬂac W mm .&%&&J chille df&#&%%tf&hﬁ@ &WM‘J&
Ver wenduighet Rachl MspM% 2w

Revendi ¢ Metvde por Ben m.@mme@wnaﬁtsmgam BE CH DE FR GB 1T UWNL S 10 1
Un ‘dénrv6 repondant a la.fornmule g6nerale 11) RS r5 R ~~~R * 20Tou

un' -e--s@MmM%MM%I@&BmMN&%I le: R, R4 ot
RWepr’Ssentent 041 indépendament un atons d! hydrogl ns. un radi cal

al kyt e-r enf &rifadl ﬂvgépmd%{“?? wegenésdle Pl bone, ' un radical at koxy
renfermant ~de 1 a 12 atones de carbope, un groupe aryle, un groupo nitro,
ou un atone d' hal ognhe. ' - p R reR adi cal al koxy renfermant -de
1 A l12satomes de car bone, ayl onﬁhlxy 5 am no, un groupe anfio
substltu -un ‘groupe nercapto,. uf® dyl thio renfermant de 1 a 4 1
wt@pes ‘de carbone,; al kyl sul fi nyI e'r X Rfe 1.3 4 atones de carbone,
al kyl sul fonyl e renfel rmant de a 4aatomas de.carbone. arylthio,

aryl syp - L_r'],yle. ou . sul fon Je ‘et Rl b(?gs gans te .ou B 30

3@3 s'e zsarmace hguehier:’té aect:’pta aqued; foond .

) . ¢ cnacunin N amme un atome ne, Ca

- A N‘cN‘Iﬂ' mr cgrb%'ﬁe unradlcalgli xyte xn'i %ei%mﬂi&&? ga

S(O)q q unlgrkipeiieg, od ull:aton ans aquel. e:_ gJ groups amno su stltue
t “un_groufireprisentemn raumhlky*ﬁ%feﬁndam 1l £1RISbmes dé astbord, affirs§thexyD6hligroupe

Q_Je rqm-m; un grouge #mhido ewhistitusamigeoupe mercagto, Un radigal alkyithis redtermantide 1 @ 4 stomes de

Ior squ i I pralkylspiinyle renfermaent dn 3 & dstamescie cerbppe, plkiswifanylg renfermantde 13,4 atomes

r adi cal 6‘; BE%%‘P?G résﬁ'fg‘ﬂ‘bg‘f PRYIsBHONYIOF €% nant un-ou deux substituants

tel s quo_-pa atormerd" h ngne un _radi cal alkyle renfernant "de

1 & 63t omes—de—car bone, bomes conplirj se ',“" ‘koxy renfermant de 1 3 6

at ones de cdrbone bomes conpyi sessCo=—d{'oufle hydroxy, nitro, am no ou A

am no substitu6.--. 2. Un dérive selon |.av+mvendi cation 1, dans |equel X

représente un atone de soufre. 3. Un d6ripys- sel on la revendication 1, dans

| equel X repr 63ente un atone-d'-oxygene.- 50 - 4..Un derhv6 selon | a

revendfcation’1, -2 ou 3 dans l.equel R3 r Bsente A tel quo defini dans 1la
I
daty

ay
G

* revend| cation.1. *5. Un' d6riv6 sek H revendi cation 1, 2 ou 3 danss

| equel . represente B tel -.quo defi nj revendi cation 1- 6..Un

dOri v6. se1 on la revendication, 4; prise en, COﬂj onct i-on avec |a revendl cation

2, dame lequel le dérive 55 est le :

5 rret hoxy 3X(f§PtéS¢BlBMiI&ﬂmd’9))vngel¢# Sﬁq.azé@ént Eggl BOoudt eidahs ghellee- 2- car box
-al'm'awq %u'eﬂueﬂ le radieq! 9'6vlemut éwe

sel d' ar &?eﬂ e “éfq';m gﬁa‘% ﬁsa&’ ﬁ a'rrg's §Qp epgemble; et
di e n bstify els
o vﬁseaL,Lw( w@, G Tl A
de €§f H %r hQ , Ditro,
SUI vant’'s amfird ou amino 4 ﬁtﬁ!‘ t oxy- N-
H-tetrazol.- - B-Url dénieé :eﬁrblatréueoqﬁbdlhﬁ-ﬂdafsbmuam tbprésente un atome de soufre. -

7- n6t hoxy- 33. (l!\.mﬁyﬂm qumgs)wdlpatlpn 1, dans lequel X représente un atome d‘oxygéne.
Ht 6t |5&ZOI dff%ﬁzﬁ?]"&l Ip mpﬂ&“gngl, RANd dars Bguel R? représente A tel que défini dans Ia

> (1 G”ELEXLEG, B B o kRS 378 5 G iR BLALLPBRGA GhPRE
H-t et r azol - &-unl dshessefnit ltebérﬁﬁzbmﬁt RQE Q&ﬁ&(&ngleavec 1a380hBR¥6n"Y; dans lequelle désive
H-t 6t gaz ekt—l&s-ynétﬂmﬁmi-biéthénﬁhﬁnmmtmaidnewmdabhmophen@icarboxamsde

5- chl-or o- 3- L, Mmdfring E@orhtaxgyendication 6, dans-lequel le dérivé est un sel d’arginine.

H t et r azol - §-Un dégiué selomlatrenengditation Spdana ldnurldaidérivé egDle zel de-sodium.

I Tiii! || %ln dérivé Fqlgq laBp@dlcqqomq, prise eREENIYNEIipn £gec)la revendication 2, est désigné sous
I'un des noms suivants.

60 S-éthoxy-s-méthoxy-N 1H-tétrazol-5-yl-benzo|blthiophéne-2-carboxamide;
7-méthoxy-3-{1-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo{blthiophéne-2-carboxamide;
3-{1-méthyléthoxy})-5-méthyl-N-1H-tétrazol-5-y}-benzo{blthiophéne-2-carboxamide;
6-chloro-3-{1-méthyléthoxy)-N-1 H-tetrazol—s-yl-benzolb]thlophéne-z-carboxamlde

o - 3-méthoxy-N-1H-tétrazol-5-yl-benzo[b]thioph&ne-2-carboxamide;
" &5 5-chloro-3-{1-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo[b]thiophéne-2-carboxamide:
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e T
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-6t h'"oxy- 35('1'étm 1-gvéthylé &1Hétmm-§all-z~b9nzﬁﬁMmfhoxuMex:ar boxami de;
30%” -méthoxy-3-(1—méthyl oxy)-N-1H-tétrazol-5-yl-2-benzofurane-tarboxamide; -

7 n’et hoxy 3- gm ﬂ ‘I V"RT?WMT hoxamides . henzof ur ane- ag baxagi del _
S no- Mé,&yﬂ avgo S SR AP SRR 2 b R et B
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d6nom nat i ons-(séémiﬁrws{y
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qut Col 1 s rﬁw Al dbsiseie e mqﬁ%ﬁm#wmm

di Egant  phar W%Ughﬁﬂ%ﬁhalﬁqy Qlu‘:a emelﬁ‘ﬁes allerdibk chez fek amdnfér&agnélgknﬁte
- 14 Pour leffitbéd d'lﬁﬂﬁn‘h@fbldﬂﬂﬁe &bl&h&ﬁgj nB‘ Eéiwﬂ?irgé@io ﬁfe pB&ifiorEshar utuque
| es® rram’ralsbloasa reveralicgtiantd t e ef f.i cace d' un, .derivesol on |' unequel conque d
reven' di cati dhidnipracéd de(prénseation dhmsdérivé de ;ﬁ:krmulaewe;eltqtqwfmedam id mvendication 1 ce
revendlﬁatﬂ"éﬁfd?@mpfi mant |gp n;? fyangs: pr-épar ation d' un dérive de formule
(1)%] que 8819 itfRagicinddrivs e fpsmuled)si on 1. ce 45 pr oceds-conpr enant | es
6t apes Sui vant es: on fait reaglr un g‘grlv6 de formule (111): - )
e - Y : : . Pt R2 -~~~ ~~R2. .,-50
ES so . . A1 .
|1 I "Cock- 55 avec' un derivé de forrm N-N-H en pr6senco d' un agent- M
de- coupl age pour obtenir un d~rive de/T cottins | aquel | e B3
reprﬁsente A ou ... ' 65 ' on traiR% un derlve do formule (I11) -31 I

s~ - P 0187487 Di -

A :-_r_.:-'»_- ‘55 a&?fs"—" Jénv& de formule (IIJE 018 8 .
& L HN </' " ' ny
60 o _ - N~=N . )
i H
?3‘.;" " .en présence d'un agentde couplage pour obtemr un dénvé de formule (1) dans laquelle Rareprésente A; ou
.65 ' on traite un dérivé de formule (Ill)
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- B ' pour obtenir un dédrivER 0987487 By :

RS 5 ~ - R -
RiA‘_'"'Ir1I~~IV15 . RS Ce :
- - P *ooo -0 R4 - - R2 - . . et on fait
rMaglr | e "d6rivé deforrrule(l\/) g b de sodiumet |e chlorure
dam"ronlq,mpour obtenir .Fa <, s' nu J 8Q f le. (1) ISI. laquelle
-Rifepresente B; -etsi'on Iesiouhait4 on pour sui ar6action du dérive

airnsi-foni 6 de formule (1) pour obtenlr un de ses 20,.. sels
pharraceut |pfqueqlnmlr urcdinivé dbfemuleMYendkat i ons pour |1 Elat contractant: AT.
. 1. * " ' | Un procede dspr6parat|on d' un d6r|ve répondant a

rmJPa -genéral.e (1) 25 RS * X o~ R3
J S R .. , ou un deos : rraceuthuerrent ac
bI..;os_:-clans I aquel ie: ' 35 R. R ‘e |jrenient chacun -~

|ndft3per1d,amm0nt un-atone d' I|dregene ¥ (. cahkyl e renfermant- ; 'do 1'

= t@ésde car bonpe un - radi cal koxyRJe'nferrmnt de 1&12f at omes do carbone,

ey Ao s o : y. l:t Un

tc{m, > de atan hnmsaguas y&ma Befdmmmvmec grzaurede sodmmetle cuumu'amm'ﬁaa pour obtenir
am.no sub.s-tndﬁmnédgfommpler(lhdamagmeuemrrepréﬁelnM'al kylthi,o renfornant do 1 3 4.
atones. do " >t si of(je.squbaiies On poursuitla réectiondh dérivérafnsi fwrré delformulg (I peureitesir yp de ses
pef“ eﬁeléyﬂhém‘%‘l'fﬂ’é'“?'émﬁh’&ﬁt do..l a 4. atenmes “ do carbon. arylthl o,
sulfl WWQMM};’I suli‘,agty m&.m ﬁf R repr.esente AouB ';

. 4 7 *hl ere- rm
t e_rl a <~~~d Qbﬁﬁ proEé/clé'IT ’préparatlon drun’ dérive répondant 3 la formule généﬁle [} S
o 25" ‘45 ' . .-

'-'!1--

503 ~F~~~~~m~m~ U. - N-N-" e ~~~N-N- H 0 .X
represente un. atonme d' oxygene ou S(O . ¢jetant ggal ' 0, I ou 2; et.dans
Iaqueife 60 - "lo groupe-anmingo.s f—estr’ln. gr supe nono- ou

di=al kyl.gm no dans I'équel |e T adi CAF—3 pe&ut Wre *. .idenitique
odlff(jr\ent ‘renfermant de. 1 h 6. atonmes/ye carbondy -4 orsqu'ils sont pris !
so&f s ou. ensenbl e; et ' -~ Je radi cal aBﬂyI e est -un radi cal phenyl e ou

phenyt-e “subst i t u6: renfermant un. ou. deux:. substltuants tels que par exenple .
unﬂ'ia’fx;@ﬁe d’ dlaimgﬁue selslphamdmﬂhueaiahyiwemﬁsedammuede Ta 6 atones.de
cajHone, 35p or, 1l 84 Ré e Rf peprésententehiayn indépantiammantiundtone hysiroginazun radical alkyle rrafermant
bo¥: ﬁecornpﬂ‘s‘e%‘zﬂl?qg‘&fp@% % WP 6adly '#j!:qxvaenfg anfeﬂﬁ‘r# W&?%MMQ'P%SM%

s s M.,:ﬁ’eéi:mmaa 7 e

-‘._

epresen|
£y I dylsult rbone, alkylsulfonyle renfermant de 1 é4atoms
~~~~~ R4 avafe dafboeterarwﬁioderyfsmrnwé eu thkhtfonllﬁ ot - - -
H2N-..-/ 11 R‘representeruB ' | N-N tJi..
H .. en pr esenc e d un: agent do coupl age pour obt enir un dé6rive de for rrul e
(1). dans‘sl aquel Ie: reprsnte A .ou on.trai te- un deive de .formule (I1) -- R5
g . . . - ﬁ"-' ) - .
e L o ~c-—</ ll. _ A A
e 50 ' - S . ' )
: - N—N -
Ce L : _(/ . : B
55 - + N—N
. H ) -

) X représente un atome. d'oxygéne ou S(O)q. q'étant égal 3 0, 1 ou 2' et dans laquelle:
- 60 :" le groupe amino substitué est un groupe mono- ou di-alkylamino dans lequel le radical alkyle peut étre
identhue oudifférent, renfermant de 1 3 6 atomes de carbone, lorsqu’ils sont pris seuls ou ensemble; et
_ -:le radical alkyle est un radical phényle ou phényle substitué renfermant un ou deux substituants tels
E que par exemple un atome 'd’halogéne, un radical alkyle renfermant de 1 3 6 atomes de carbone, bomes
R oompnseS. alkoxy renfermant de 1 3 6 atomes de carbone, bomes ¢ comprises, un groupe hydroxy, nitro,
X 55 ammo ou ammo-substxtué ce procéde comprenant Ies étapes sulvantes .
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I ~=~~~R GORH By w916 s ik © O formile (1V): HH¢|I| Ul IIIII ]

~~~~~~~~~~~~~ IV R4 et on falt reaglr
|" azoture de sodiumet |e chl orur a4
fQxAul e (I) dans laquelle R 1oLk
poursuit'ia r6action du dériv6 ai
de ses sel s-pharnmaceuti quenent' a

|l e d6r|v6 de forrrule (IV) avoc
¥ pour obtenir 3S un dé6rivd de
si on |l e souhaite, oh -
go&grnule (I') pour obtenir un
-2. Un proc6d6 sel on

gept abi es.
represente un atonme de soufre. 3.Un

| a revendi ca Lop d equel .
promeagﬂ’l'ﬁ'néqr' f?é'ﬂ@??‘éhon 1. dans lequal_X repr6sente un atone d' oxgbe

40 4. Un pr006d6 sed'n hi revendic Mn 1, 2 ou 3 dans |equel R3
represente A tel quo defini "dans # % ication 1. 5.. Un. proced6 sejon
| a_ revendi cati.on 1,‘ 2 ou 3 daps I equel ,,BSNrepr65ente B teI gquo defini danhs
| a- revendication 1.' 6. Un proc6de sel | a revendi cation 4, prise.en

confbncti.on avec la revendication 2. dans | equel on prepare r6pondant 3 | a
f oraul @NSEASIREaCN ager dambssmmpm'ymsﬁwﬂem%ﬂb&w AGoy|
benzol bItHPJHﬁ%‘é“Qé A formule; (4L . Un procede sel on la
revendi cati on 6, dansl equel |e dQﬁl’IVG est un sel d arginine. 8 Un' proced6
sW-en | a revendlication 6, dans |Rguel l e &R v6 est |e sel de sodium 9.
Un proced6 selon-la revendi cakio “en COI’IJ onction avec
| a-revendi cati on Zc dans | equel 6pare |'un des derives suivantl: .
3 6t hoxy- 5- rrBt hoxy- N-i Ht 6trazol 3% I nz0AR9%hi ophene- 2- car boxani de;

nBt hoxy- -

lﬁw;r“ﬂ‘n" "‘W“l‘ﬁ-"t’%f’?m}"eéwgll benzol bl t hi ophene 2- car boxami de;
3-(1- nbt hyI 6t hoxy) . 5- met hyl - N—lH-tsltrazoI 5-yl -benz6i b] t hi ophene- 2. car boxam
| de;
6- chl.or 0-3-'11- ndt hyl t hoxy) - N-Il,—l-t .
de; 35 3n6thoxyNIH—tkt Zrav
5- chl or o- 3- ( 1- n6t hyl 6t hoxy) - e
mde; 3-1',1 Pdinmthylet hoxy) 5- hoxy ‘N1,

f*n%tf,;rf& mfi,ggm%%%ﬁ Bii i ALl i o hlorure rammapium ppr by

3, - di r mbt-gR¥ionNe biRge ‘5aiséEct @z.fab daisPRRAEG f3rrhule NPPGUF bBkGhir un Egs&s
6- nbt h(‘segs-;ibﬁmﬁdcamuhybtﬁfa bled\ | K+t 6i t razol J5-yl - benzo[ bl t hi ophene- 2-carb
oxamn de; § 1} procédé selon la revendication 1, dans lequel X représente un atome de soufre.

i h | 6 hax loat'amdt b 1t9em'en
mt \ 'siarfymimt W29 3 sf'rsalzgf ?mpw&m&gaﬁ? ﬁﬁmﬁe"a'aea

hox
r boxam

3-1(1- f’F@&J?Mic Wﬁ iRl 'ﬁ\?ﬁﬂr‘r%‘%' o a‘ZoIouS3 d?"sb' P Pb Kt I op ener 9°% 8FH0XAN Be.
10, Un pr @COA Brosdéidionda FeRiiicitisns, piise an e&i‘érﬁ:ﬁoﬁﬁbe@%%daﬁ&: 2\fs lequet on
r eyvendi prégare mépdndaha ris 1a fogmele Sivahta:. e OB s—méﬂ:odf.s-mﬁéuhyﬁmoswmamama&y:-
EP TbeailblBiphend-ScarhGtaimidey . 3- t | - ndt hy| 6thoxy) - benzol bl t hi an- 2-yl -

Ht 6t r azol?s Uppn @*@%M@ﬁ%’! @éhz avelJg geriyé J’nfe'r‘H’Bl“ﬂfzol 11 Un
proc6d6 s p,pr [S’Iap%‘@q‘éﬁlll ® t'?ﬂldﬁ?fﬂ

rev dg&w:gﬁ o ! ' '?ﬂmb dPar 8" G Al |c\?gﬁ?§ dags lequel en
s xam de;
3 6t hoxy- SRH&MGNL‘H& -1|5-t ﬁé&w ﬁé]%ﬁ;%@éfb%ﬁ%me ~

Hyfdtioxy
341. nbt hyIst(hméw/&mﬁwhwﬂm-tarﬁaiﬂybﬁen%lbﬁmbmﬁneﬁum& boxami de;
3. nbt hox\V&=h mwm«wmhomnmwo vlmemmmqmmmmm de;

2
> ﬂ “benzol bj thi ophi ne- 2- car boxam
nzof bl t hi ophene- 2- car boxam de;
E_Eym benzo[ bi t hi ophene 2-car Ban

3- 6ts5oxy. P 1 -car boxam de; 00
: (et e e
3 5 di rtﬁtlg 1é ) ltro- -1 t ﬁ %o ,QX%Orﬁa ide; ‘

oxy VafhkRosy -N- -&aiaeél- Bér&o IBREGHR b2 ORS RgAm de;

3 7 nnoVWtHntémymmb:ﬂ-uLh ﬁ-ténﬁzmsfyubaﬂquégkmn&mmpxdmade
5-méthoxy-3-[{1-méthyléthylithio]-N-1H-tétrazol-5-yl-benzo[blthiophéne-2-carboxamide; et
3-[(1-méthyléthyl)thnol-NJH—tétrazol-s-yl-benzo[blth|ophene-2-carboxamnde

. _10. Un procédé selon la revendlcatlon 5, prise en conjonction avec la revendication 2, dans lequel on
65 prépare uni des dérivés suivants:
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*3 .ony~am nci I7eth6*N§mI H . |-t

nzonen 0 " .3 -.h~0ix
Coxb| m X tr 0 é% qu-tétrazol et

dt box44% NBEEYES o {;‘1 ,ﬁ&f&&t €@ I reGAHARBNSHS, Uohs lequel 8
7. met hQ-yp, 'P ; iy ts: U razol. 5 tvenzo:‘eur ane- car boxar%q%le i
20 s 3-m¢moxy-s-phany|-n-1mmmlmmaw*-urboxamme,

2. bznzof uraladtmb-saphmu-maétrmlos-vl2-bbhuoﬁnmd:akbbmmlﬂe:rr| n onncti on avec |la
r evendi cat i @mométmvmva 5 upral-EYhZhenzofurgne-carbonatnide; s -
. MY lz té yl:2-bep furane-carboxamide;
itra rhoxamide; -

Bl ﬁ‘j“aﬁ’%%‘ 6‘?&2 bei nof ur ghyl
1H-tetrazo| gbs_d;,t“ I ' ddE-%Sl’ Jamide;t 6t razol e. 13. Une
proc~dW'do @ ﬂi@nﬂmﬂlﬁWi&th&b&&mmﬂmﬂﬂy stant- 3
associ er: un@.MlmMotﬁMH—t&ﬁzdl«SMz-bmoﬁime-chomuwmar 6oen accol d avec rune’
quel cotque mmwma-wmmwmwsmrt ou diluant
phai r macout.j '“ﬂ‘ %!&! 20l -E3boxamides; o - gaj n§..uni pro6de -de

trakt ement. qeméthendlmétiviatior Ei -'-. benzof mﬁ%&%ﬁl | cace d'un .
Xty N1 Helizofdfanelcarbekdmigal i ons 1 A 12 .ou

d§rhvé pr6p "ﬂ%-’nﬂ&sﬁ*e
une- 0053305' t‘Mﬁ&h’ A rhihyetid: lﬁmtﬁfbl thé afa%elcarbwadi cation 13. 35
so 43 .5 mmmléﬁ% mfumna-carboxamido. T B
' " 12.Un proeédé ulon la. revendication 5, prise en eonjonction avec la revendncanon 3, dans lequel on
ptéparc Fun des.dérivés sulvants: - LT e :
. 5{3-amino-2-benzofuranyl)-1 H-tétmolw : -
28 8-(3,8-diméthoxy-2-benzofuranyl)-1H-tétrazole;
U/ "5-{3,5-diméthoxy-2-benzofuranyl)-1H-tétrazole;
\— 5-{3,7-diméthoxy-2-benzofuraityl)-1H-tétrazole; et _
5-{3-acétylamino-2-benzofuranyl)-1 H-tétrazole.
13. Une procédé de préparation d’ung composition pharmaceuthue consistant 3 associer une quannte_
. 30 " efficace d’un.dérivé préparé‘en accoid avec l'une quelcongue des revendncatlons précédentes, avec un
support ou dilusnt phatmaceuﬁquement acceptable. -
14. Pour Vutilisation dans un procédé de traitement des. allergnes chez les mammuféres, une quantité
efficace d’un dérivé préparé en accord avec I'une quelconque des revendications 12 12 ou une composmon
pharmaceutique ptéparée en accord avec la revendncatlon 13. )
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