948, 635 3

There may al so be nenti oned: -
1-acetyl-2-(2[err]-thiazolyl)benzim dazol e;

1- acetyl 2-(4[err]-thiazolyl)benzi m dazol e;

1-'pr opi onyl - 2- (4[ err-i sot hi azol yl ) - benzi nidazole; 5 1- benzoyl -
[4[err] - (1[err] 2[err]-, 3[err]-thiadi azolyl)] -benzi m dazol e;

5

Zbenzi i dazol . meA’FENT”SP@{;HFI@AWOEN[e”] t hi adi azol yl) ]

ERNerr], @[%HR]AWINF;édl azolyl)] -benzim da2948 635
-y e”]r%a&'af A'%IQL%L )ampﬁmg 'C%ﬂé;zgyegﬁcatlon June 9, 1960.

enzi m dazol e;
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g en2|n1dazole
/Wen2| zoI g ﬂ%scrlbed herein are isolated as the free
_the s nthetlc rocesses normally used. The are readily

gﬁ @%3@%’5 §A14f§$é%ﬁ§’$ Azh'jl %1 1%‘4@1 cl@LVTypi cal

salts which rra are m neral
aci cf“?é‘?”t@“%h@ Sé%““’?‘ﬂ’b"h‘}@? 8hal i des, e.g. hydrochloride, hydrobronide,
hydr oi odi de, sul phat es, mﬂ:@mﬂarsrmar:ﬂq:hmptneuﬂes, al i phatic acid salts such

as the acetate, tring lk:‘?ﬁﬁkﬁfe% t-butyl acetate, or propionate,
salts of pol ycar box I i C aC| ds suc the cit rate oxal ate and

SUCCI nat e n ate Of i e gr?s ? mte tates erlcf a I%an cwW Sth S 20 t he
enbonat e atﬁmﬁy L Q%Y ARG R R ceet ctar% e niin A i‘iﬁé £ Frap fy§ are nuch nore
wat er 6t may be grantecEtb1dd odne tg “fhl'cﬁet xb&S&Sperf ed, tbdet rue of the
hydroﬁal i dé@t‘m@l}jé@e‘?ﬂt"tﬁeﬂ &nd| by ki fqﬂpymmglemem — so be decreased¥ by

formation Jé‘i& té”dﬁt“ﬁhé Heradh djé“t?mu% " SER Eall E?&E&I%?ﬁii
sol ubi | i t yhfmeReHe 128%sifdn Andaddchdi€ Wdlkl &ﬁﬁm ﬁtpﬂerwel Iy adjusted by
J udi ci ous concerned also véth|n@thbds@fimking auck adntpoundiien the co ounds of this

i nven’col on ar eT‘Efs ch %ks%ﬂﬂt ?;f @Wtb.lsSlSZ’BVOIVCSOmeSTatgPhélﬂm h s pody, t j SO of
t oxi c. treatrnent and prev-gﬂ@n 019-5@ tlrgﬁ3 BofibRddi 40 seﬁn oblett hl@h t he point of
att achment mtrcmtntnhev brevidei mgd>up of subsntuted adaoimidarnles otlichizge effetdverint he 2 or 4 -
posi tPon of° ‘t“H’e“gt “S%HP%’ prdnyghich lagk Bywmf thenebigsiioatble feasgres of the Bonpounds
of the i nvERTHLSINE orapanAld @R bk AGRE nSHRS ARSSSRRY: hbe ot her 2- 30
substi t ut EBEnElﬂ[ﬂlZiom Az lcRG £laselodytiRdrafieN @bMainif BitryRe ahdi8uipRact i on of a
thiazglyl, pisg®-2 signBGut degree of anthtlimingi edtiyiy zoud ntaln ibecffectivell yed dathboxyl i ¢ aci d or
eVt i ve“taF[ﬁ:’b%‘fVm%Y?ﬁ;‘Oég’“&hm@ oy amide . et nitrile, &% d halide
A dehyde, wi't"a conpou ‘t"e’t v8nerga’fe ¥ SFmita

S V\,hereYls -qurr HR[err] R[err] I s a hydrogen atom or
ower al kyl or |ower 35 r adi cal and each of Rlerr] and
Rlerr] is a hydrogen atom or kyl or | ower 35

ﬁt‘g;ll ogenat ed al kyl radical. . According to one process, the

2¢:heterocyclic benzimdazoles are prepar ed by reacting together
o-phenyl enedi am ne or an appropri at eI y substituted derivati ve of it

and a heterocycl i C Ca X Ikger&c&g or detra:ul vatjve theaﬁﬁ
pol yphosphiF§ gt &:;W?’ o TS e ot gl of v od

tenpegsat ur g - @ erl@ e ﬁ&ﬁ%@&%fyeﬁ loQ@r alkyl, an r an 25 about

150- 300[err]]l§31 The opt| me react | on t| me and tenp erat ure wll, of course,

depend aralxyi r ta Br al good vyi el ds
o7 the desHimEIBINRL o el F S “mﬁtod&;;t i (D theprocess o
t enper at UI’QSaIIQ'f tan&._ﬁ @ﬁaﬁ&i g1 eaioald, means “ containizg/ tﬁﬁd‘r han f OF f rom2 to 6

hour s30 \WhefivetcirbonhmeP.ocycl i ¢ reactant i s one that tends to
The five-membered heterocyclic radical (R in the above formula), which is

attached to the benzimidazole at one of its carbon atoms, may be a thiazolyl, iso-
thiazolyl or thiadiazolyl radical. When R is a thiazolyl or isothiazolyl radical, the
point of attachment to the benzimidazole nucleus may be at any one of the three

35 carbon atoms of the heterocyclic ring, as indicated by the broken lines in the p}mxal 35
structures:
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45 deconpose at elevated tenperature, e.g.

4- car boal koxy-1, 2, 3-thi adi azole, it is hel pful 45 to preheat
the reaction m xture at—about 100-150] errJC. for a short period of tineg,

and then to conplete the reaction at the higher tenperatures referred to
above. The het erocyclic carboxylic acid itself my be used as one *
of the starting conpounds or, alternatively, its.lower alkyl ester
or am de may ,pe used. In cases where the ffeg acid 50 tends to

decar boxyl at € at—el-evatedtenperatures—an—ani-de—or—est-er—i-s—used—as—the

50 -reactant for best results. For exanple, thiazole-2-carboxam de

is preferred to thiazol e- 2 boxyi- cid as starting materi al

in the synthesis of 2-(2[err]-thi azoﬂgﬁr benzi E clll azol e since the
free acid tends to deconpose to thia i t seNMat reaction tenmperature. o
It is preferred to use substanti ally @qw nol ar armunts of the heterocyclic

conpound

When R 1s a thiadiazo oup ntalm two nitr atoms and o atom
948, 635 in the ring, the rdd ﬁyrﬁg ﬁn th@ B fiddsble Hﬁer i§ darts by
wei ght of pol yphosdgbmmntos amlgt,zpmiadlazole ora 1 24-th1ad1azo;aart of heterocycle,

al though the rel ative anount of reactants is not a critical feature

of the invention. The desired 2-substituted rm dazol es are recovered by
cool i ng 5 t he reaction m'|xt re an luting it with water. 5
Where the benzi m dazol es do not stallize readily under

these conditions, they are precipitated by neutralizing the 5

quenched m xture a Qtp xi.d al i, netal
hydr oxi de gfhorgfofggggnéy %ﬂﬁolgnﬂ{)nl: i %lgi;?gt or F3 K ﬁuadlazo e, only
Alternatively, the 2-heterocyclic benzi m dazol e corrpounds may be

synt hesi zed by reacting t her ow-phenyl enedi am ne and an
al dehydo heterocyclic conpound ‘10| sﬂcﬂl as a thiazol e-4-al dehyde,
or 1,2, 3-thiadiazol e-4-al dehyde in a*ehcti om ium 10

conprising nitrobenzene. A 1-alkyl-2-heter ocycl"l c benzi mi dazol e, such as
1- net hyl -

2-[4[ert] - (18T 1] it @huir MuEoba:ton b UL A1gMe) JksD ABIGAL The LA dhfhatiog ibBdUC exh
from N- et hyl - o- pheaylteing that 1mposed by the ava11ab1ldy afimihé) eubstiio@ickhia @&s) | idothiaaile

obt ai ned by heati m® ﬂtladequeemibq wed =ms ing ela‘se;rlw @1 mezolwléf-lbewmldazo;es

t errper a.t ure ( ca 2 Ih o&u))enz%ﬁﬁ g‘? bl(@ 1'0 gaanolfg{( ver y

short tine. lsothla ring such(h6 3| r(ﬁ /m ysotlvetnihzo ?ébemm@az&@mrz ﬁ(@'kanol 15mRy
be used to pr om)t @nethiple - 50| -uisdthiazblyl) Of benditnidazole are 1llustrat1ve of thheaspeaoit aats at

| ower t enper at ur ednvel eglgi,so \/sents lfﬁﬁ r| ng the
hoati ng por o0 Tl o A kel ﬁaﬁ a‘fﬁ%&m et er 0. 11
many 20 or is6pR&PYES or 4 @Y ke tadicdl IoF the eyte(DHy 41! nkiﬁiﬁ:th'&

ni t robenzene sol ut’lihe rN—lAstelpmatay vled Be, subskimged with an acyl substltuent, rwhigh jpay be,

ylgro tyryh An
gBySt al !slolzﬁgl g% a ﬁl ra 1ca1 such as ﬂenzo orugn arali?anoy subsutuent 0 lpn ypg il u}s’:gat ét%énzene

_ﬁ

phenylacetyl
20 25 f A6l eHeNGk-théntdred Uing o€ theebeafclidimoIa t nutléus trhg dlsavRNt | 025,
2-heterocyclic berszhsmmidthzael“eth lower alkyl groups at the §rand/for épaﬂ@ds Methybendemssat i on
of a heterocvclic 25 g &b qﬁﬁupsﬁlt t& Alt] Hlyle) ro 15}113.1‘ lower “alkyl radicals
y are alsg SlYta : 1s suc as a tnﬂuur%meglrl substituent
above. The reacti QflyhiS H ég{.git m g}tjﬁe rAdaSaid. e solvént such
as a Iomer alkanol e. . et hanol , ethanol i sopr ganol or

al dehyde and the tmm this

- ti fth bstit 1 fal i
o e s n;gﬁ;ﬂ iy 10 Oymggé e LRSI of the
is not isolated butz_(za.t 51y1}:&ﬂﬂlﬂia§zeﬁ directly to the benzi m dazol e. Wen an

o- phem zetnfmbeazim:naole;r an N-substitut ed-o- phenyl enedi am ne
is used, the3fing c¥ azolyl)-benzmldamles do the Schiff base to the 35
2-het erocycl i c benz gﬂgl IR a suitabl e

oxi di zi ng agent suc 11Quprth,§dma&1§1 ﬁlm,ﬁa@a@[ tetracetate, mercuric acetate,
or air. -methy‘NZt[GT (rlalllsvelayngzolyt)]-bdnustelazoas es where an
onltroanlllﬁéls o] -2(‘e‘h’91 lf)tbFlﬁ . materials, an ester or aff
aci d halide derivat SE" '4”_ mm:'u gf/‘é’ ‘e is used. An inter- medi at e

anilide is fornmed |zu[4u(ﬁ2 .thlﬁla‘heoﬂjl]]tsl‘@m@&ﬁyu}Bedzﬁndakm reduced and
benzi m dazol e f o2- m{(ilanslemmmgﬁ Slar?retmyl beatimigdagolepdndt he | nt er medi at e

anilide with4a redu%:—[ﬁT&wgg)g}_—%Fﬁﬂuoromethy benzimidazoleq\,ch as zi nc- hydr ochl ori B
acid or zinc-acetic acid. Wiere a heavy netal reagent is
used to bring about benzinidazole fornation 35 from an

o- phenyl enedi am ne in the above two processes, an insoluble heavy netal

salt of the 2-heterocycli enzim dazole is formed. This
material is readily converted to the free benzi m dazol e by
reanaI of the heavy netal mnth reagents SU|tabIe for thls



prepared by heating a m xture of an o-phenyl enedi am ne or an

N- al kyl - o- phenyl ene- diam ne and a | ower al kyl heterocyclic
carboxyl ate with an aqueous mneral acid such as aqueous

sul phuric or phosphoric acid in a closed system i.e. an autoclave or bonb.
The process is conducted ‘at tenperatures of from about 120-180[err]C. for

3-10 45 ‘hours, and the 2-heterocyclic benzim dazole recovered
fromthe acid reaction m xture 9s4%ss by applicatiagn of the
i solatr i retrabove—

1- Substi t ut eah ;Hglta lamp “IES zi mi dazol es, where Rerr] i n Formula |
above is -acetyl—Z (41_thlazoly1)§3“ng ;‘3’ al kenyl, may further be synthesized by

al kyl at i on 1ggropidniieaiyi-sdthisraly mben 1hﬂia£ﬂe- het er ocyclic

‘benzBm dazdl-f@nzorlé'eﬂ"rf—(l‘,liébﬁmadla Di-beeiidezaret hod, an al kal i netal 5salt of the
50 ber‘}g‘ieY ﬁéé %21 3 lazéjl" benzﬂydézgkovxer al kyl or | over al kenyl ester
of a strong._gedyiceryl- _thlazolyn_bemmldazole 3tCh as nmethyl bronide, methyl iodide
and al |yl hppiﬁpldﬂsa-ml-waiohyl)adanzaﬁ liagbie;s Ul phat e such as di net hyl
sul pHat e. -=ilcetyl-2-[4’-(11 2131-th1ad1a201ﬁhb5,§-d4m eftlybbeerimihdelanoyl ) - 2 - thi®¥zolyl -
benzi ni daz I‘aé% clpizgoly) s d;gfgﬂﬁg‘ “ﬁ‘m“}az"le’ and attachment of the

t hi azolyl ra to Yé‘ BENZi élﬁlo &%oi ety is either the 2 or 4 55

position of Ttl&ez-tubstmal WRndihidgoles dpkiBEcteteint He isglitef 8rhetdecCRBPOUNds of the
i nventl onby Tlhég’éleﬂ@ﬁocesses normally ust‘-d They lg%sqa@lhc%@emddo ph¢addideer 1 - acyl - 2 -

ed in this manner
subsPr t ut i A %‘B’L @?d e, hyiwbromie,  PBrepared by
acyl ati Onhﬁtow’ﬂﬂle, és, rﬁf&e@-an s, tic a sﬁs@& Ci@elz@j as illustrated
by the fOtrin&Wy]ﬂ@tafe obutgacargeasn propmnate, salts of polycarboxyhc ac1ds scchwliere Ris a

fi ve- menbthe elirage paliisc $Isu®mﬂadmb lts efowb mpl mgtm%?éin seehddS sul phur, Rl err]

i s ahydr éf‘?fﬁﬁ L %{, sggﬁﬁ‘tﬁ@ﬁg@ﬁg”{j& | ovi@r al kyl or

| ower hal ggeBates ased by form xky an Ypprsp nac@ sal lwin et d is chlorine or
brom ne. ®lubility properties druepapicolee®sipiuad e@y bd @derdlytadfmgtedfbynschquusmvert| ng a2- R
- bepzi mi lgstispof avgplpr ‘gfheR egeompounds of ig inyenti g’ efjs b&c’{rmtaé an 2%' kali netal
sal t? 1t f%° 5‘?‘%‘#%#? Byt P T RO lT BHFSEF fihye bl o 2laactiRg or

intimtely comtashiogbdhgideRRrg idwdaz @mvxmtd&ameht wihbyedsiinde i N a suitable
sol vent rmdlemmetySamﬂsf e Zor ¢ pegdn|of Qleahlaolgbmmlrmenvwhemrfépns‘h ght nol ar

f the mventm Rgparatig
excess of Be% reaguon‘ihﬂ“ét laéqf? tZI tie oof
T T, A

benzi'ni daz, “ é“ﬁé‘ﬁﬁf‘@i Smél‘rfid’e“‘“ ‘h cof, such H38 Qs wrslsi red. The
reaction malld;@awanidea:tilgehﬁkwg:rﬁc calpail obyxe\gaem fogndahe reacfants 10

at slightly elevated tenperatures, but this is not essential and room
tenperature is satisfactory. The novel 1 - acyl - 2 -
R - benzim dazol es of the inventi fy,Obt ai ned by contacting the
benzi m dazol e al kali netal salt an acyl halide such as acetyl 15

chl oride, acetyl brom de, propi Yoride, butyryl chloride, valeroyl
brom de, benzoyl 15 chl or™Me and phenyl acetyl chloride. Normally,
the acyl halide is added directly to a sol ution or suspension of

t he benzi m dazole salt in an inert sol vent, and the acyIHtion

reaction ailleln,_o;ﬁasis procg&& ratures of .rao n?erature up to about

! lowi
loo[ﬁ rr] Cdken 1 radical an Q@c@xto‘f Q0 aﬁcﬁﬁﬁ@a s Eﬁaﬁ?ﬂxo efmfé%a :‘ivgb 75[3?r r]C. are

pr ef er r edhalo dﬁ&e&ﬂl&yvam‘t:alerrproye as the reactl on mediumi s
preferabl ¢reo 6% PESOPFOS l\ﬂen%-hesea@??ha Henziapidagaies | ar¢ grepasese by

20
xyl ene a “& B, A S eg,e§ TEIREALIRI L sol vents
ds 85 carried out at Wle ra@ée xéﬁ( S8rures of The
1 acyl beu‘bzutrlﬁ(dawo?(ea‘hé bmmuﬁaoéanﬁsd na]bendrte:ﬁmmerrednujdf em-st: Jfdepeficcact i on m xture

by technlg%o 'ih re?%@tsabltt in SQBEIH gaefl yiddprof alte defired prmpoyndaini ¢ sol vent and

crystalli fr%}éf 3 ?,E thI gw&urrg 3 80 6, 8 ‘Qldgf’ébt s such as ether
ateavit

or ngxt Urcﬁ&m@f)se at rboalkoxy—l 2,3-thiadiazole, it is helpful 45
to preheat the reaction mlxture at about 100—150°C. for a short period of time,
and then to complete the reaction at the higher temperatures referred to above. The
heterocyclic carboxylic acid itself may be used as one of the starting compounds or,
alternatively, its lower alkyl ester or amide may be used. In cases where the free acid
50 tends to decarboxylate at elevated temperatures, an amide or ester is used as the 50
reactant for best results. For example, thiazole-2-carboxamide is preferred to thiazole-
2-carboxylic acid as starting material in the synthesis of 2-(2!-thiazolyl)benzimid-
azole since the free acid tends to decompose to thiazole itself at reaction temperature.
It is preferred to use substantially equimolar amounts of the heterocyclic compound
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sol vent s. The 2-substituted benzi m dazol es descri bed herein

have a hi gh degree of anthel - mntic activity and are useful in the
treatment and/or prevention of helmnthiasis, a parasitic disease
whi ch cauges wi despread and often serious infection in donesticated 30

animal s ¢ AS SwWine, rumnants such as cattle and sheep and even in man:

In treat Ey B donesticated animals, the conpounds are mxed with

a nont oxi Pgble carrier to form ﬁsfsged suppl ement which is then

i ncor por at eg.i ' A-the—destret—eon——————cenptrat+on- or

t hey may beegdm ni S ﬁig‘la Pﬁ’ tambl g@“? éﬂ-ﬁﬁsp b(trwelgltltrpftph'w@wb‘?lceﬁld per

| ar ge dorrest| cat ed RSO 3 Sy "L s a4t EHBY R of a
Wiih »sa@e &e SRl fesptardiod s Bar Si bl e,

l'iquid drench. 35 the rea hr\ﬁe )ﬁtmgNﬁ

wet t abl e powdér Comtyaalhzentgadﬂlhmn@r the®5conditions, theyh:&é @recipiyacet | by rl&e:famm dazol e5

fol | owi ng exarrpl es °é?“§l

way of i mytreictm%ntogether o-phenylenediamine and an aldehydo heterocyclic compound
EXAMPLE 1. 4010 such as a th1azole-4 aldehyde, or 1,2,3-thiadiazole-4-aldehyde in a reaction medium

2. (2[ err] - Thi azol y|cy é\t -alkyl—Z-heterocychc benzimidazole, such as 1 yl—
t.

A mixture of 13.6 gh a?ﬁfeif“@%f@ fﬁ‘gst‘?fe ‘f&i&ﬁ?‘,@ﬁ

may be added to t héuaeh ’“;%c‘;"g}. bpasqyfuch 45 @mppiivpp hyglroxide, an alkali metal hydregéde

5 EG o RO SRRl IhdddSiit Al 0 ARARQT DY

10

(0.11 Mo| @dm ama- ('ca p ); 28d) @ElinfAlHlng €hal Reehpetdidre Gor £ er3p§h xmhesnhorl C
acid is stirré¥d andedrehtagdlvent such as a lcaster 250l gnay|t€. usel'dap p&m@uhtssoaﬁlhm afut est>

The reaction mixt ur}‘f?f ﬁ"%‘"“f“ﬁghb

ts are allowed tojdistilo! &ej ce

g Bt
-hetCI'OC CLIC zimidazoles are  re y I'CCO CI'C
wator wi th stirri ndseut e I GhEspHC Stprale e iy e,r,, Je s as

smal | anount of bl agk densg allxbedebyﬂ‘add&rohédf ethdd o pameﬁxﬁebatee ‘WMet i

ori zi ng
charcoal. 4520 solution.The char coal is rem)ved by fil tratlon and t he

filtrate treated with g’g"g £, er embodiment g ;@’ﬁ‘g‘éz el e’tﬂ}:‘i“‘l“‘ Sust

txon of a ez.oc compound of

pi nk to phenol pht hq egpre ; Eacno hthb uPa § Jia%le solvent such ak §

filtered off and m&&aedmmt, hgvva{efhﬁnol I&hamﬂs its epardl 6:S Bbutadl, i The Sirdt] paddagtm
anount of 25 @r@pd isrtkp Schiffbaes| of ﬂteraéiaMé@Iarw tbdqprd@@omm i drmcec@al

the charcoal renoveif = g" °la‘eedorb‘fﬁ£’ et t;@ g@bemé? 0 ;%I
fi | trate until its o? chiﬁo ddom?o ki A 1daz is effected with
Thi azol yl) - benzi nsmdxamgh@nt(smyx% abplric ze&teolgid uemm,atteeh acding opaxoduct

filtered/Zwasded witha %IP%“@G%‘ ‘P?ar?

$
Id heter
A seconc ‘ﬁ&’ E ?z;?ﬁ&i?‘ifmm i %ﬁfﬁ%ﬁr"ﬁ iheﬁtiéicuy A1) &ﬁéﬂn"layzole
concent r &, the fg Etﬁoﬂteﬁe&e@ B3 Sedide t of the intermedi4f| 44{i8e &RK aQ@dﬁElh@@lystem

6 such as zinc-hydrochloric acid or zinc-acetic acid. 948, 635
EXAMPLE Where a heavy metal reagent is used to bring about benzimidazole formatlon

2
fro e in the above two processes, an insolub heavy It
2-(4[er rﬁ hi aZO| yl %rﬁ%ﬁkﬁiﬁﬁgﬂl idazole is formed. This material is readlg' cgnve ﬁi azol e -

4 - carboxylic aci drembekz §ﬁ rdmbAlal Bf Ithe hdaiOe)l @it redge@ts suitable for this
of o - phenyl Enedl @mppﬂe sx(clil_$ I5dnageh Isulmeea)mezmem wplxslihidernd aeieierdum hydmld

Ilng

[ S

whiie 28 4-ni ?apréer % g, ofoue soupger 1] ¥

35

of

p0| Y- % x@cﬁp gKi?eatmg a mlxgﬁxygfc :l‘fl- @1@ ﬁm;%trlle "ragme (:‘Canéﬁ_;% g&%ﬁ&g’?i WI ; h
s

€
stirring to 240[er 'gfaﬁﬁne H&ia fBR¥eralky] heterocyclic grboxylate with an aqueous m
tenperature for 3 houdusaus fiipdudvodr pE@phatic adil ing ctob’ﬁéﬁyspmul’dedn andclaveadd bokhb.

200 g. of | ce, A t(?lfhﬁaﬁemﬁhk%zcmgdsiézﬂzpa@@?s \ﬁbﬁlf;‘(gﬁ P%sk?epvﬁ%oc’ﬁnf%ﬁnlpl
: ours, an e 2= I
gge%m )S(E)gr ﬁm hydr Ox?ra)éphca n o t HSOI‘ 1on aQr'\% ptuﬂ;cqtgljﬁ chni cf‘ge
t \Z. €S,
benzi m dazol e pr eciamyit atﬁénl;l | thayl farther [bé e;néﬁxze&vaﬁ hlkﬂati(m toh amylarop of the 2-
and dried in §6 r, mptgocygg@c@g:g% I;éi@f Accordmg to this method, an alkali metal salt of the
tggi fhyf

10 cuch. a5 rooHpr ﬁféfﬂd%ggﬁ’ﬁi“ B 556 £ b

cR as me
Sone benzene is adcjfé,ﬂ Bmith\ sulphate.

boiled to renove trac El‘he mf- (Mtresrlkam@) -Con thigadlyl atbemimidazol¢shwherein the point of
sol ution to a5 mal 123 g§ (z!glle ring rcp sfen?ztlrtltzm p?%g ﬁmmmfall?gi?fr ZT(I)mis:
benzi m dazol e“tr yStPI%Tﬂ d the other 1 . acyl - 2 - subst Fa be [cﬁs];c herem are
EXAMPLE 3. : £re ared by acylation of an alkali metal salt of 2 2 - R - benzikflazole as illustrated

2-[4[err]-(1[ err], df e fipBhetow|diaghmadi azol yl )] - Benzi m dazol e.
6.0 g. of 4 - carbethoxy - 1,2,3 - thiadiazole and 8.0 g. of o -

phenyl enedi am ne are added to 120 g. of pol yphosphoric acid

and the so utlon

aj] this

g;l g i g 45
azlow » -

10
50

15

preheated to about 80[err]C. in a nitrogen at nosphere.
After stirring for one hour at 125[err]C. the tenperature is raised to

225[err] C

Y



20 for one hour. The brown solution is cooled to about 100[err]C. and

poured (with stir- 20 ring) in athin streaminto 200
cc. of cold water. A dark green anorphous solid is filtered
of f and the flt—trate neutralized to pH ca. 7 wth sodi um hydroxide
solutton. /5~ : The crystalline solid which precipitates is
filtered, V\%ﬁé Wth wat er and dri ed. Extraction of this
solid vvlth s\etee.&al 200 m porti engspf acetone, treatnment of thes 25
sol uti rcoat,—fittrattom and Tenoval_of the sol vent
gi ves al nos s R, | ourl egs¢rystals of 2 - [4[err] -

(1[ err] Refg ) = iaz N - bEnzfmidazole, mp.

255- 8] ery] ( A, ﬂk | |  EXAVPLE
4 \ ¥ % : -(1[err]

,2[err],5[err]-dhi adi azol yl#) ] - Benzi m,dazol e. +0 30 128 g

(0 081 m)l e) of 3 - carbethoxy - 1,2,5 - thiadi*azole, 11 g. (0.1 nole) of

30 o - phenyl enedi am ne and 50 g. of pol yphosphoric acid

are mi xed abrk Rent @@-mbhred heterocyclic radical contaiging pitrogs %ﬁg%&i r]C. in a

ni trogen ats s‘?grfl n aflftf}’rcal ?ﬂg%imégygjﬁf e el 4 °“i3’a’fl

tion ks coo f i@% gtgtﬂﬁgn ;S| @WiMidpen) edrevt th sEirring

into about 1s59@bove deﬁned to an alkali metmﬂ salt. Af is @edfegiredvant ferm thd reliumesly by | ng tacky

t hreads sl mr ethinti lx g)n‘actbl gzgplﬂ ole ﬁ@ sodium hydridggn a suitable g ;g pension is
% TR

f s
neutral | zef i il ol sy ABMEELAE IE oroduor, e
35 used if desired. cﬁoﬁ 1§/\@§ tl\_(Mb'i' gﬁﬁ@ﬁtﬁf by R4Iming GheGBtdfie Neulral ity,

W th SOdI umn dhglﬁmdlmmait emsmtures, but this is not essential ardlioewm temperamreiied in air. The 2

- [3[err] satiffactons r err] 5[ hi adi zo dazole is then
reorystal | Logterhsic - 3cdf s e Ao e EBEL B 1001 0l
treatent, Hidride, acetyl bromlde, proplonyl chl@ﬁ&-bﬁ@fyﬁdfh[oh@ va(léi@bbﬂoﬂﬂﬁe bedzoyp240[1err]) .

Recryst al | thitakié eml pheayiaceyltloridec Somtally, el ®gishatidpeis added direc) to a mp. to
272-274[ er poLt@on or suspension of the benzimidazole salt in an inert solvent, and the acylation

40 reaction allowed to proceed at temperatures of room temfperaéur'er 1tllp t(i about 1 1%&\IVPLE 5

ion tempe: th ge of 50—75°C. are preferre e solvent emp.
2-(4[grr ] E Zert&& Enenémﬁﬁ% ra@ﬁﬂ Zlyd’z}%cdaﬁﬂdgﬁent such as benzene, toluene, 20 30.4 g.
of 4 - kytdne -anCQpetrolmm etd)ecmlthqr raenq w odi@@ with, otipf savehts mdskible gheter eat ed wi t h

hydr ogen atMt Thna t a he presence of
e a5 BTy A p B o L 1 0 0

23 | bs. peﬁonsabtﬁd’ RsidyaClid &Kﬁ%olﬁﬂnﬁ@&h as diBer or mixtures of ether with oflee sol23tion i s
filtered asiieRf. 6“§ of 4 - thiazole aldehyde is a%ﬁieﬁgto the col oured
1t

(11 rate con St b netterarar el et e react on

mintic activ, 13518

mxture is parasitic disease which causes> widfsbre :ﬂl oft {Bidus THIRHicH! il [dBm sdate@Ne hour  during
whi chaot i mﬂaﬁuiiﬁs soethis fs¥vind) @G eindnt 58 .as cattle and sheep and even in man. In4@atgg of i@upr ic

acetate no atev} @lmw,hﬂié)@onmo“ndmrc wired pith 8 n%\'q}}?eé m’éhc e ! 50
sol uti on -i afgatlo!lgp eﬁ yt‘;ﬁna?%%s adm: ng%?)ﬁzég hick, n}f'%@ c@éaoo@nder slight

reflux wit rge dom ated animals, take the form oBbdlsds) thefoen Bd Bjuld drdiéh. preci pitati on
of thss coppeémdiadly, vafer luble(sdlfsedrra dlspezslhl:,azetxh owder&OHtammg the 2- 35 net hy!
- benzi m datzmcedm'bhremmaml fgy pea thbFﬁ o,f M I fon H ﬁ?ﬂ%&a e green solid
washed WI t V\E]tt‘eff oW SRS Fre S5 OF B tpﬁrg?lsessué pende about 500 m . of

et hanol the m xt ure saturated W|th a slow stream of
hydr ogen suI phi de. The prec t dxendpLE 1. copper sul phlge i's
removed by filtration %@Tﬁg&m a%;é’it‘,’f} &l%&tr Qa’iﬁﬂ s Eagqg to 55
obtain crygt ﬂlﬁt yreneg‘ﬁn 1S thd n¥dp ori‘ca 1s sfmetd{]hyi gazi ni dazol e:
The hydrobi0 ThotQJ 3¢ hhlnﬁteprlm u@tuonmpme pathedcoblyd edsppotedi ng t he product
in into excess lce Iwer uitlcehmgl Ehapyeatiting ary tsk;%qéltertdr RAETHYt he %

n treate > he charcoal by

i enal an ecolorizin,
sol ut#5on V\Eﬂw %E emov l%gﬁ idn, and the E?klltrate treated with %gf

filtration hy R EThe r&uﬁlﬁgéprempttate 60

al cohol i ¢ gOfidielt Qﬁ an&' %hhiydﬂﬂobxtannde ttsyautssom@mtaaminmz:ersar@nnt ol i ng.

60 boiling ethanol, treated with decolorizing charcoal, and " the charcoal removed by 9 4%' 635
7 filtration. Water is added to the boﬂmg filtrate until its total volume is ab 6.

%0 ] ediately. The
1- Met hyl - 22l cr PR 2l T Bons Ih?aésaﬁouéelﬁn; 245 246°C. A second A, To 10 g.
of 2 - (4] efop Jof prodfiit,ampl P45PCs ishehtamierribyl axpustrarating the Glisgie. tOC?fS“&Py di met hyl -
f or mani de ivgumeckdédoolngd g. of a 52% sodi um hydride emulsion in mineral oil.
The 5 m xture is stirred at roomtenperature for about 20 m nutes and
t hen warned care- 5 fully to about 50[err]C. for 10
mnutes. It is cooled to roomtenperature and 7.1 g. of met hyl
iodide in 10 M. of dinethylformam de is added slowy to the cool ed
sol ution. The reaction mxture is then heated to about
80[err]C. for 20 m nutes, cooled, diluted



with 200 mM. of water and extracted with three 100-m . portions of ether.

The et her 10 extracts are conbi ned, washed with water, dried over
sodium sul phate, filtered and 10 the ether renobved i n vacuo
to give 1 - nethyl - 2 - (4[err] - thiazolyl) - benzim-dazole

whi ch may be purified by crystallization fromethyl- acetate. . .
When t he above process is carried out enploying allyl bromde in place of
met hyl 6 bromde, 1 - allyl - 294§E454[err]‘- t hi azol yl) -

benzi m dazol e i-s—ebtained- 15 The ahn\/n pr oduct s also
produced by adding 5 g. of N - 2/ BaAMpLEz

phenyl enedi ani ne di hygrocfhthagollede h"f’{: 15’1) 1lhm e) i gl ution of
10 g. of T Y o 5‘2) 6‘% © 6 ifehyde in
300 m. of waser. -ﬂih@phaﬁidhdid Ofhe | nfixture is heated slowly Qﬂf btir Ruisoat -~
O[err]C__apd the r ¢ursd 'agrggmlﬁ%gﬁefﬁai Ivens. Tlealioe dolution & thet pmﬂ e:ntobmdn

for abg 1\‘ m nut %sg(f)iltgered and the ﬁltrﬁte1 eutz:a Smxt ‘E?lc;{llqrsr(ﬁ E’dl%l e. ntgz(%;l-f gl atgxi

recovey cy ”." filt r@ti 1d ]fi 01 pzccxplrl:}' is fil d ashed with water, d

et hano - |§)theanc&uﬁcpialaﬁeﬁiplzas_dzd82Lte hydrochloric aci’d and a stréam aio
hydrogen Tbl&llp Kict] ds mrmmde‘dthsb@wg th@rh)lcﬁsr hbtdz@esusqﬂedlm e unti |

T2 lution boiled t t
it is savocdtred wi ﬂtm ﬁl ulum alng oﬁlm benzxrfl%:;f;;ch %ﬁé‘:fi”d the
filtrate obtained ggmiﬁma of 1t A dpper su

concentrat ed to dryness and the reS|due dlssolved |n a small vol une of

wat er. The 525 sol uti hla azo’f%?_ W t h potassi um car bonat el5

Benzimid
sol ution and extract eglO\M gfhl (g bétgg %% - thiadiazole Zﬁd 811(1)1 gaFg}?;)m hghr;' ene%g.rlm%cl; of orm
extract is concent En%ta@@edttg 166 ¥n& h&rﬁeacfﬁep?éhla ddtY abdud B @eln a nitrogen
extracted w th pet aaloghtere. eﬂtfiaemm omahcemtaf B mheaém;tehenqoetraised ewsa|t her

extracts to 20 for one hougl rown,/59 Jﬁ?‘q@e\s copled topal ].00°C 2and %@.Ep?r th.snr— 20
. of cold water dark green a ous™solid is
thiazolyl) - b enZI @rﬁéﬁﬁi dﬁtﬁ:? ﬁn@ €l ed to pH ca. 7 with sodium hydroxide solution.
EXAMPLE 7. The crystalline solid which precipitates is filtered, washed with water and dried.
2-(4[err]-Met 2% 4ction Tdfi thiz Golidl withBenil rmﬂiaﬂoﬂwetlons of acetone, treatment of the 30
17 g. of 2 - ®arbe F‘ﬁ‘ﬁ‘kl with 4&;910 Efoal nfib%'@pcw%rq@v gﬁ@e sqhyey l@glﬁlﬁt ng t4
% cryﬁtﬁé el antle i 0 ?%‘azd BEESHSR

11 g. of 255—

acid. The resulting vi scous mxture i s heated sIovay W|th
stirring to about 125[err]C and st| rredimgtl1’§I;)tiyrl"5:éeéa terr‘é)ﬁgrature for one
hour. The vol atile maﬁ bod hipdia n’ﬁ“ n

. 081 = carbethoxy = 1 t1a1az lq 0.1 _moje) of 30
ai r - cool ed- condensgr.. :(edlamx 3d°so’ 5 "%a;pat,&tr &id ate cé &})

175[err]C. for 3 hemsg atA759dnén eﬁﬁoga atrmpmm:}t: s, hoﬁxb.el\trtﬁx@.ﬁ‘mh Qhe daal5solu-
m xture is cool ed andlspemdetsi ot d0@Ce emslsthéncetowlygpaured withetirring into about 500

ul ky threads sl l
(2:aerr] ety 2B SR T S b W RS Bcoveged
according to € §(ﬁ’i thsﬂedp&'ﬁp@QH' dad d@%ﬁd’ufehéétrdh R 5daiueh blcarbonate solu-

The hydrochl ori de siad,tand Grie@lid sit. kel zbmuaazwenthmdfazdm tbafzmdwdld"usettehanol iCc

hydr o- 40 r wyptaltided droinckehybagetath golytion wish) 2 dlecslopizi HI’PEH’ &-p0.
40 —7(;‘;%_ (subhmatlon >240°). Recrystalhzatmn rom eEte raises the 40
2-(2[err]-Thi Lol ylm)p Btz m dazol e. To 11 g. of o -

phenyl enediam ne in 100 m . of ethanol iExasdded with stirring
11.3 g. of thiazole -_2 - derlggel‘mzow@- Methyl Genzimidleaelo| . Thi s mxture is

: 30.4 tro treat
stirred for 45 h drogen ft AgZur ofyigr}ﬁf Fl@%a&eéi%%h@h# g{h%no f %‘a : £h tinme
20 g. of cupr %55 Ercoal catal st. ﬁ ressure drop of 23 Ibs. cefkr| ofs

wat er i s added dr Oﬂ\hk s(ﬂmim isl’ﬂltEra:ph 226 g of Mg thisdblé eldehy 1&; adaletdtotth@moured

is conpleted, the ft%?etgt@gtgmmxchmmethﬂee%eat wﬁmne% % xamlémreaibout 30
m nut es. ;; by :ﬂﬁace“éﬁﬁtr%ﬁy*‘% ity i Hea G VEY ed %Y o

filtration angy, wasbkgdio oefons. The reaction mixturelit héafed [dAGR sBAhS 9&9}5 hi N
m . of 95% et hanol surisk &actonuplaeehl: pvecipiratiop dxfdg;empmub h1fc2e- (4* - tgolyl) - 5- (Wi t h

SN Y e N R

- (2[err] - thkg azokyph sulp BieN1 23 Rin6had Oy Efltration and the filtratd Eki&en athw&olts 55
purified by recrystbbihihczedlined - {4 orhiaadyledusnediyHgnrirhidazole.

EXAMPLE 9. The hydrobromide salt ofdthls productﬂ:s plalrepareld by dissolving the prg}cliuct in

0 activate
2-(4[err]-Thi azol yh %ﬁf ﬁer&yﬁgg%i o °‘§1‘u§a§;§ R adimg“ai%é‘f‘s“%?m &Lr fftezol e -
4 - al dehyde g 254 holx lufidal robfomel i rfs@llies Sl SREIRS | on 60
of 22 g. of ‘0 - phenyl enediamne in 75 m. of nitrobenzene. The resul ting
m xture is stirred at roomtenperature for a few m nutes and
then heated slowy to 210[err]C for one mnute. During the

heating period, the nethanol is renoved by distillation. The

reaction mxture is then cooled with stirring to about 10[err] C. whereupon
the 2 - (4[err]- 60 t hiazolyl) - benzim dazole crystallizes. It is
flltered off and washed W|th et her Any 60 nltrobenzene

B T N T N T B T - Y M .



8 948, 635

EXAMPLE 10. AL 5 9. of 2 - (2[err] - thiazolyl) -

benzi m dazole is added with stirring to 100 ni. of et hanol
saturated with dry hydrogen chloride. An additional 125 nl. of ethanol

is added to give a dark brown solution. The solution is treated with 5 g.

of activated 5 - charcoal and the charcoal renoved by filtration. The
clear filtrate is dlluted V\nthtgn 5 times its volum; of et hyl
et her

crystals of 2 - (2[err] gz BXapPAE 6. ben2| m dazol e rmnohydrochl ori de
appear, m p. ( Thxazolyl)—Benzumdazole _ (4[ err] -

pp . To 10 g (2@ m1dazole1 100351 5 m
thi azol yl )formabeB i HEEAZ0] oﬂ§5@55y urfthydri@ 1@5}1)&&1% ﬁe 100 m .
of- alfsol utmeixwmtehinsoted satamategrankd for aoyr tw Inesedhd Glith Glatneh@ .carfn adch tional 150

fully 4o abeyr S 0 mpigut
ggl ion ?ﬁﬁ?y mi%g ‘It%lé;noy dfﬁkf? Heﬁcoalmjtotrh@n mr»ptreme am;aﬁnedoft o give a clear

1'
ture is then he E@ ?néxgutes, Co0. ¥ d 3 %Of activated
charcoal ask 10b(i3110 aiafegallld é'xﬁ'ﬁﬂﬂédebdth ){re lld{]tlﬁlapomons of ether. Qlher The resull ting

sol utl? on |estrasttSIam¢ enhb\mct, hwaghed/ wizh ier, ennhebvet eodamvalpii® fikredd el | it @0 .

On coolin hf EFfé un g ;qgrgstt %;}@ }é f?ﬁ I, 2 2(4 - (higzelyly  benzipidageieol y1) -

benzi m dazo rocess is % product

subl i nes &fronﬁmmt- ZPEH( 1 C. thiazolyl) ~ b&lzi’:dazoig{ﬁi%;?id nﬁ?e 0:{ Qjel C.
50 ng? of 2 B (I{leeahOTC prOd!um & z25b yproduced b redding 6 @z of er i mehyld o- of @ hanol is
treated Phe‘r‘lfea“:dge ine, Hislrosplagde ipf qg)éﬁfdéw i@f’?a on ¢ 10,8t pfon” of t he

m Xture \MC agg éoér qule 1- acthn mix erlenl fgﬁ qg t he COl or l €ss
sul phat e S&IabowioamutesM[err] - thrazo - en2| m azo m p.

262- 2@6[ er r‘l @‘}}lle r;.@t?tmg l?rown sohéi clis rec(:iolverecil1 l?iy ﬁiltlratlon and washed with cold water EX20VPLE 11.
ethanol. It is then suspended in dilute hydrochlgri i m

20 f ﬁlde bubbled slowly thrﬁﬁh the su ﬁiém u2 ;('351:15 sat ed wﬁ? | Bené! m dazo' ed

13.2 g. o sulg e ZO%k lreredPand thehIRK remowdt of%the %pper ¢l enediam ne an

272 is con@ntrapdd tp dhyyigsh mﬁiprhofemueanshduzo«a&ea £n0a GbIRSe S KRy to the

procédur e s@pnoExaa Frghzg_d altp petassium carbonate sdlitipn @pdjd:erapccbmﬂcthl(u@t ain® is

recrystal I.J ) gaaf;tsdga‘ecggt&aqdlgg& 4 e pure 2 -
(g[ err] - 2%% v tﬁi{épfl iz Zm(tﬁcé?zte tz%}tyl) 1%121 %l?‘%ﬁ;&wﬁ;t;

2-(4[err]-Thiazolyl)-5

h@“lAM m dazol e. g. of 4 -
t hi a?®l yl aljf LN ié‘g%ﬁthy thy Bﬁ%] nf; agie?wﬂﬁgn quam terrper”oat ure
{0 10 0. Of- ghetyiencddinBGTYIS & ooty heai@unﬁgk'ggog . of ethanol .
The m xt urissheded slowly with sursmg 1 rabwht {EPCme sﬂitﬁ:drat &is témmlﬁeefmpareat ure and a

sol ut | on purl'gh vola n@ﬁ: i al% tg_ afjershro an air-cooled-condeygpr, nfhe of ter is
tu 1
Seciett n Sty il i BT are
salt of 2bcnz(nﬂc[amai]srecoaefwazceddmg}o the RolBtio hdderithe e EfERZ Ol € i S

conpl ete, 1t he product |s . recovered by filtration, washed with

wat er and t:fg ?{i"@ﬂl ﬁ?ﬁ? d by pofzle brgeswith cthanolic hydresy j begh i n Exanpl e
5. Al er EEHBUAT EfrerKEo e“ *@8EP&r sul phide, the filtrate is 35
treated with decol ori zing char cgmmwfg | tered, and the solvent renoved in
vacuo to give 2-(-Thiagolifl)efepdimidazplpi azol yl) 5,6 - dinethyl

penem dado) it sty Bt b e ort e

acetgf €. about 1 hour at room temperature after which time 20 g. of cupric acetate LE 43.
2- (4[ err] hjdsat hi 200 @llydf JwaBER ztidel dep@kewittdpid stirring. After thid 2ddiha Of 4 -

car bet hox% ?05191‘3%41»&2@#‘@“9% mixfefeds bepted @osrntierfier bzt @bogt BQ) mixmte of o- 40

phenyl enedfj g :ﬁﬁ}lﬂdg m zﬁ%’éﬁf 3@9‘@2 %&Ia%nd et aS@d’f ure is stirred
i

and ghe (with stirring B €oppe! sq§l rin I'S 3ot I's then
heat ed at filtrdfo[ @ticrtfaied feecnnary ta clighiness. The 2-(2 —tdn@ibﬁll) behﬁHfd&oleThe m xture is

t hen pour &8s phisigpdds gurified byeregsystailizetiondiom raquepy ethenst.r al | zed to a pH of
about 6 with sodium hydroxide whereygon 2 - (4[err] - isothiazolyl) -

benzi m d- 45 azol e p(mmotygtm@lmﬂmeproduct is filtered off and
extrasict ed wi 2% hof thiredt ofhe alddiyée in 25 ml. of methanol :aaokted)n:ea exensket s 45 treated
wi th decoPbt? &lOﬁog - Phay'ersdipming 7E5H@ut1’f Il“f Z@% g 3 xpugy s r emoval
of e chBPEAL i ERER PEf o, Vi S TSRV E e (o esi  od

pr oduct . reaction mlxture is then cooled with snrrmg to about 10°C. whereupon the 2 LE 14. -

2- ( 3¢0er r ] thidaelyly | bEizigridakold gpstallizesz &l iy lfilterdSeofl, prali ehalred [with ether. Any 60
nitrobenzene remaining with the product is removed by recrystallization of the benz-
imidazole from alcohol.



50 32 g. of 3 - nmethyl - 5 - carbonmethoxy isothiazole are reacted

with 22 g. of o- 50 phenyl enedi am ne in 175 g. of poI yphosphorr C
acid according to the procedure set forth - in 1:xarrp| € IS ThereTs
obtained in this fashion 2 - (3[err] - methyl - 5[err] --isothiazolyl)-
benzi m dazol e. : . EXAMPLE 15. b5
2-(4[ err]-Thiazol yl)-Benzi m dazol e. . : 55
13 g. of 4 - thigazolyl acid chloride andl %%Of 0 - nitroaniline are
stirred toget her i35l — of n\/r‘l roomtenperature for
about 12 hours. At the ensd of this ti mal EXAMPLE 10 the mxture is gquenched

1
I928I ggSWat er and the S éngldgat@};ateﬁ%tgli qugd)rggn ch onde An gddpq it siringrio, 100 ml

dd ¥ G A e dditiopal 125 ml. of etha
1s added to give a dark brown solution. The solytion is treated with 5 g. of actiyat
washed wi th di But e smatbdlEadCdé EaRed eend@l bl ikftion] TR ﬁra‘aiﬁ dﬁﬁ Eld% ins o

150 m . of tlgtsacsrvaluma@%;tthxt ctieri aid tierrebulifly mixturoéhilled gn@rmm tﬁiiel, c acid
added to the suspe n?}‘gﬁ# ofg@ - (2 - thiazoly)) - Jpenzmifzole gopohydsochiaridsdianpeers et |
port ions to the ace Y3 mSXé Uf@ (Af ttﬁEﬁ’{-{?e byzﬂﬁdaﬁﬁwﬂs dded at room em QtG §

conpl ete, and he r e@chi. 6Nats@ute BRIt sadfaley with AtySRafdg tb}ﬂox\ldeSHa addaRagry@t i onp,
the 5 react i oml of xthanokis jadded pidt de @@naﬂdattnbrémfgﬂetarc&hesomam Maisivaed W t h

tion-1s treated with 3 0 r%!ctlh regnoved -
concentrated anmoni mﬁ resulty soluuoné?ijqr utedt&v%ralth js aWbt;ll l:%f tola;? E‘\éolue%nle Gue[ﬁl%ﬁr

thiazolyl) - benzi nb&@&@i and 8lidg! iR Badh, @Ll d( zolyl) - benzxmlcﬁoy mono-
recrystallizat}Son fh}dmclﬂdir  brysetiebsaT e profie subliin aca{bb@lzssde enpl oye 15
starting materi al C 50 mg °foibté!1‘néldaz dyl) t benzitmidagpledin 5 nglaeflztngo lﬁshrea@cbl e
with thionyl - ohi o 1R ALl G S m‘*“a,%:orhrrrm dh e
Thiazolyl) - 5 - trrnplggz enzrm azole i's prep areg e et hod 10
set forth in t:ge pr ecedi ng paragraph errpl oyi ng 20.5 g. of 3 - nitro - 4 -
ﬁimt pggﬁinlzione 1 . trorf fhl1 l:C;I‘I dzesjzhgz gg‘tﬂelng la}zgleer}rall |dn pl ace of o 20
- 1 -
3 0ot 2 (aler] o S S L oo it D,
met hanol whi ch The crudegprédmttnobrained ewea;lystanweddfo Et&;rh(atetate ror‘gidaahlmamally

solution. 15 nd. of PN SO hiprelBt hximiflezoleomp. 294—3958C2 ni . of di net hyl 25
sul phate are added. After a rapid reactigpubfppsolution is no 15

| onger al kaline. The same quanti-@i-Ekiazl1)-s.6DiméhylBedzmidaage. and di net hyl

sul phate are ihddféd -a?aaom #ldrhideweu)oby of Btharpl is m‘dedsnd@oumnmtaltmr de

; to - dimethyl - ¢ - pheny,
SOl Ut I on. The I nal ﬁﬁ% for one hour room tEiﬂFCI‘g re ?% a SOIP%OH of Tl?g OEryu T1¢ ac tate .1 30
resi due ext ract ed Wt S G5 ad, é@lein% jons. AVHen formation of th & h
activated charcoal anrdfeongenthialyd 1,0- dimedibehzinidizold is-comdtd) \file prodﬁct-rs

(4[err]- 20 t hi a%mryﬂ y filtrgsiom Maphed witl praterygngd @Pﬁt@ry@tlwrpsez edphidg apdast ol eum

e 5. After removal of the insoluble

et her opper sulphide, the filtrate is

: 35 treated w1th lorizing charcoal, filtered, and the solvent removed in wacuo to give 35
EXAMPLE 17. 2 - (4* - thiazolyl) - 5,6 - drmethyl benznmdazole which is purified by recrystallization
1- Acetyl -2-(4[err]- ffmamlaoﬁagc Benzi mi dazol e. 20 g. (0.1 nole)

of 2 - (4[err] - thiazolyl) - benzimdazgle is_dissolved in a m xture
of 500 m. of toluene and 150 m . 5141_(;4'05,%%1;5;1@3&901@_& Traces of water are

removed 25. 40 by dist gldfisngradndkl isofiazoleOb ki arl roddItembaatie X3 Ur £ .of 3- 6 J.40
of sodi um hydri de (ﬂxeﬂy&nmhm) in 2%0 g of polyphospagmcaacﬁo%remﬂusq @nztxtrqfd mdlthq S

suspended in 10 ni . tc@peratye Gisd rqig° digpted at 175°C. for
benzi mi dazol e sol u t 1o(§al Hﬁf 3 mml;léﬁi%enr { lcjomt:;iﬁ?eneuiﬁ‘hzed
hydri de 45 adﬂbl& IpEHalpitﬁes C kel p:ﬁdlct()idtﬁltﬂed off amﬁactedThEh ha@SddttbrieNTheM Xt Us €

is stirred at 60[ eracttde eximactsgypretreated with decolrizing Qepdoah andt theofilerpre] obrfiingdhfter t j e
11.7 g. of acetyl cHPoR}Hdherres!l iheopesperated o dryress 1oy to gty the desired graducty 5
tenperature of 55-60[err] C. The m xture gguhgfilsuxed gently for about 30

30 m nutes, cool ed on 2-@eMzihgl-51Bsothiazolydf BenddizoRdded to it. The
resulting mxtdre iOI?s*le 31%?{; of 3 - Hm%lr;e-:()jf pg?;gghlm;gm&g%higdﬁar fﬁamdo‘\ggl g 5%~ sodbUmM
bi carbonat e sol uti 1810 tef ALK by
filtration and the tlt,nc,,ni Ygﬁc@l;rggﬁrf fscg)ﬁtal(l:%dnlgé}ﬁ t(o d ﬁf - SOt 1azo§§l

vacuo. The slightly yellow solid residue is recrystallrzed from et her to

give 35 5% - acetyl - 2 - (4[%”1]1‘11 ’%‘\ﬁlg lmycus)enzrmdazole m p.
- 5
134-136[err] C. 13 g. of 4 - thiaz ioamd onl(aizo y§ 13622 of o mtro a;ek&h edggégﬁxg‘rss I g
ngp 1dmc é IHE

repeated using 0.1 @B 6th lidmperatufe| f&-ZBbuy 13 hours! &ﬂc&ééﬁh £ this time,
azole or 2 - [4[errte nux(tu‘:{ Brqudnctiedl ér icd wB8¢remnd fhe -soltdhiiteelhibide arbepteefl by filtration
benzi m dazole as the starting material, there is obtained
respectively 1 - acetyl - 2 - (2[err] - thiazolyl) - benzi m dazole and 1-




acetyl - 2 - [4[err] - (1[err],2[err],3[err] - thiadiazolyl)] -

benzi m dazole. 40 EXAMPLE 18.
a0
1- Benzoyl - 2- (4[ err] - Thi azbl yl ¥- Benzi mi dazol e. 20 g. of 2 -

(4[err] - thiazolyl) - benzimdazole in a mixture of 400 m. of benzene and
175 m . of dinmethylformam de.is treated at 60[err]C. with 3.6 g. of sodium

hydri de. The sodi um hydri g& 6'353 added as a 50% enul sion i n90| I
m xed w th—10 of _henzene. 45 The addition is carried out”slowy
and the m xt ardewiizetvedl dilint Roddin :rarbomg: mumﬁﬂ s‘o 1(Cls sﬁspcndedzhﬁ 150 ml. 45

m nut es aftel"fG;1 i CPQgst‘i Hq 2519 %’? . 860 é& Spewgdtﬁ@e end of this
time, tlon letgﬁaxfg 1‘552 Eﬁfezggdn gx QZS %% 5 t enper ature
of 60tfesr]C. maa urk @Sl eEeHdi the filtrate neummx u\m aﬂﬁnoﬂl s nuges at

t hat tenper ahmcaldar}%gmxmtatesz i (47 I-ngaZOMD]e bcx?andamm The product is pmlﬁcisur e is then
cool ed to abBy 1 geptate.oF or Oy, ﬁsfaﬁl*}g ¥id'e mi xture 50
washed with 5958 tam?g tg‘ﬁj}%@l FOO0A othnémﬂﬂi dj °r;,g.'9§éﬁf Gh %ﬁﬁ@nt sol ution
is filtmred se5@orth in the preceding paRgRpheempRying 20.3 £ ofit @itloals Mﬁhob&ﬂﬁx-benzm’le | ayer
concent r at ed triflgorifle yrrogiing imatenad dupace of o - mtroamhn?he residue is crystallized from

ethyl ether to give substantially %ﬁ'ﬁy benzoyl - 2 - (4[err] -
thiazolyl) - be?%' J?‘zd-a(ZIO' thiazo)R- bei ﬁgléi (issolved in boiling methanol which

EXAMPLE 19. bdntains a few drops of phenol - phthalein solution. 15 ml of 1N sodium methoxide

1- Pr opi ¥nyl - Qnd[ 3ol 1gf ekme}hylzflmhﬂt} at's[aédqdj Afrtmaadplézelc Q“.‘H& Blp lmﬂelazol B

addod ié,afi iy %“Bi“a’?“é?s ,4‘5&5’; A % it

. . S
t hi adi azol yl i centrdd ith benzene. The &E}Z@sﬁlﬁ{e s treated
with 1.8 g. &Eataadthwamdagéml kchaebal (abd? ementrttedli tO A réstducdfl 1) - inerhyd - 21-. (4'of

benzene20 The thipzolyl)rrhenzimidagele Whlédcria'{alhzt@[wvf]l@nw 90 minutes. 4.6 2 of

propi onyl chloride is the ed slomy with stirring of the
reaction mxture. The m xt;wcgyu2341%‘\@4201§1§_B£&ﬁﬁha201e 10
948, 635 20 g (01 mole) of &2t - (BO thiap ﬂ) teozimid@okninditsdwd icoolimdgeand 10 m . of
col d water qihylformamide. Traces of water eﬁo'? 6 sodi 4 um
bi car bofiat e % %{’]ﬂ‘ﬁ uéﬁ §p:15 edﬂ’ft% se%}gtoéﬁamfﬁ W &€ Q&deh ayer 5con-
centrated tOgdihy BEStmids sofuﬁ&i of BboG §0SC. AT el so€m Ty t he i ni mum
vol urre of addmondxs carneddout postohm_sfl trbe gsu»kmg Sﬂ.}ibsl'b a%n;ttslrrall %twﬂt;%réer dhe- propionyl -
- n J mole) 1s added girop~

t2) 3(:? ( ll[ é"}?:];f Zﬁgﬁ)j&uﬂj @}s ?;[1600(7; H‘}‘hedgg}t% grz uxed ienlf]lly for bout 8?%

enZ| m dazo utes, cooled n ce and 10 ml. of water adde ting xt'ure [e
thi azol yl') - wished ma{ 2 Zdoko F03°L sadixdn :Bxcarbdhhleﬁgﬂmon and a small

acetyl - 2 ax(mda te¢frs]shd-ls raeto |by filt@fiqaranfl the tolmnamitlyrl oncentipsadAp d{ydazol e are

pr epar e% in ‘?‘*ké‘ 7 h| ‘hShgh y g’;)l%)‘;w s;i’lllfa;c?fldue LR élfédl R PRSI 1858 et yl ,4br oni de

l
with 2 (4] ety 112 edtedusin of 2 Nenz {hﬁhéiﬁ)z-oi)eﬁz:mld-
and 2 -(4[er &z]ole orrzei hty - (11 B%J’ﬂ’h]adxazo%y h] abnekiplidazole Bezsmingamadrial,r especti vel y.
10 there is obtained respectively 1 - acetyl - 2 - (2* - tigiseplylipt pengignidazole and 1-
10 acetyl - 2 - [4* - (1%,2,3* - thiadiazolyl)] - benzimidazole.
1- Acet yjy- 2- (4[ err]-Isot hi azol yl ) - Behaidmigazol e. 0 10 10

g. of 2 - (4[err] - i sot li-Behedyly2-J4*-1 Thibmlymﬂamzdmdazble |n 200 m . of benzene and

R e S
€. 1

70 -
1.9 g. of Soél 0%, emulsjon in oil mixed 1 rﬁlnof l‘ﬂ'*nﬁher) in 5 m . of
Chen 4 . of T&fﬁ%‘”ﬁ“k‘ﬁﬁi&‘“ e TR Bty m%%
en or 4 i< en € a ny Ty re i S
refl uxeg genﬂ of glazoylfchlonde is .addedt sig:vtlyt:m :%gin eﬁ%f%#rmg r§ ﬁﬁ ed and 10 m .
of water addgﬁ?ﬁ@mﬁﬁ% grcﬁ)iddcnféémcf fofJ Witer added and the entire mixture 1 - et yl -

2 - (4[Rrr] washdOkith 2Z Qbdim bmartkbﬁdiz koll’ﬂtl 6k Tt erghrfic SoBOD V@O isi fitesdibs t agot ially

pure to remove any sofid patetia) apchibe b@gﬂnaﬂammo @4; ?S é‘ﬂ" n Exanple 17
-above. The residue is crystallized Te I\KE AP VE gubstantlal pure 1. A
2-het er ocycl F &S UBEPIDOCFFBERYT BfaiZoe of the general f or rrul a: 20
[err] ExaMPLE 19.

55 1-Propionyl-2-[3-(1*,21,5*-Thiadiazolyl)]-Benzimidazole. 55

0.05 mole of 2 - [3 - (13,215 - thiadiazolyl)] - benzimidazole in 400 ml. of
benzene is treated with 1.8 g. of sodium hydride (52%, emulsion in oil) in 5 ml. of
benzene. The mixture is stirred at 40°C. for 90 minutes. 4.6 g. of propionyl chloride
is then added slowly with stirring of the reaction mixture. The mixture is then stirred



where Ris a five-nenbered heterocyclic radical containing nitrogen and

sul phur, Rerr] is a hydrogen atomor a C[err] al kyl, a
Clerr] al'kenyl or a hydrocarbon carboXyli ¢ acyl radical,
each of Rlerr] and Rlerr] is a hydrogen atomor a Cferr] alkyl or (err]

hal oal kyl radical . 25 2. A conpound as clainmed in CGtaim

1, in Wmch Rlerr] represents an Rerr]-CO 25 .
3 e Rlerr] is an aryl, aralkyl, or CJerr] alkyl radical.
_Thiazal yl)-benzini dazol e. 948,635 4.

(¥¢ - Thl az gk yboc: e ng iuté5 Z26%1e@ -and 10 ml. of cold, water added. The whble is washed

[ ( [ er rV}1;h25[ ,e lsqd]u,treli@rho:}ateroluadu @z 60 yll. Wfileeteawnd e baz@le @ayer con- 3Q
6. 2- [3[ 5] (1% 1 @s fﬁéfeﬁl uairpplidh dfy tall H) ary the i xelhme of
30 ge;;mda;ole Sl R, ] - PR oD P B E)- I
hydr ochl ori de © 1 - Phenylacetyl - 2 - (4" - thifkolyB= (54[x&fh571]be&k}maa&a£ ¥id) r SpHenytli Met h
benzi m dazol e. acetyl - 2 - (4* - methyl - 2* - thig@olylP~ geﬁih' idazple Tifei peeparkd/ in)like Righiioni dazol e,
hy drochl ori de. by reacting phenylacetyl bromide wjipz },qnetb’é binpimiflazols| . ?
35 211, B REAZ B el A &spw”el
35 10 12. A 2 i sot Exam@k b, benzi mi dazol e.
13. A1 - (hydrocar bon car bok—:{llcthi-Zi(t‘ ISO)hxd;eiVl}Bmmmee haV| ng attached to
the 2 f d %o d q h ;ﬂ? f nber ed
ot er ocyel i radienT TG e gt ::::xtz;;fﬁ?iu ARG
40 i514. tﬁenh g Chteicéeyt oﬁio}k&l’udyéd)si ITha zéhiyg xbi&mel Hreiazeal gatly 15
40 for 30 rmnures;LB!en £ooled o Wrml ofaivd(amécgeﬂ Jto the tehld agdetimm olixrhre.
benzi m dazol e. 1 - Acetyl - 2 - (4* - isothiazolyl) enz zc(ltp: é?cpv]ered in substantially "pure
al kanoyl ) - 2-i sot ?1rm Q%@tke 1q&}%method ((ijcscnb? m Example bove. 17.
1- Acetyl -22¢2[ err] 4t li BEdfhlrcy}c)le-hﬁm'ﬁjtddl lﬁﬁ&ZxﬁlHﬂole of the general formula: 18. 20
1- Acetyl-2-(4[err]-thiazolyl)benzi m dazgl e. 45 19. An
acid-addition salt of a conpound as §n any one of Clains 1 to 45
6, 8, and 10 to 18. S 0 A process for the preparation
of a benzimdazole of the fornula: ® )——
[err] - 10
948, 635 .. . at 50[err]C for 40 ﬁ'i nutes, cooled and 10 m . of

col d wat er addedyerd k€is WHR- ﬁexﬁb@m&"ﬂ&&&ﬁchc radical contalmng Mirdebh RIS, RO
bi car bonat g_ sol ut hydrgdnatom 50a 1€, c)alkyk ial C,ef elkhpylaun hyhecabﬁmz&mylicayﬂr con-

centrated tzg) drnyf’efg eacﬂ'PfeR Bdﬁlahydsqs £1 e @ acp Hf -adalpallyhiedipld i ni mum
vol une of radi an; ﬂ? é?ﬂd 1I:lS/ hOPESRS 28 5511 bnyl 2 -
[3 - (1[err],2[er rrﬁl‘gf zotyl) Hadz benzi mi dazol e.

1 - Phenyl acetyl -422—(41-(1“4a® benzmndiuzcazol - 5 - rret hyl benzi m dazol e and

1 - phenyl . : 5 2[4"‘ 1adla@15’1)] ‘é"‘ fole. pethyl - 2[err] - thiazolyl)
- benzi m dd%ol e ar l)b Ii"ge] %% ¢ "‘F by redcting
phenyl acetyl brom: dez- ia ly'I-S dthy) bm21ﬁ1'ﬂhz%!é0|y|) - 5 - nethyl -

benzi m dazol e 9. 2-(2‘-Thla@h’@b6321m‘d€‘2¢{eé’B"l‘fPChbnﬁﬁEt hyl - 2[err] - thiazolyl) -
benzi m daz % er eSpé% t} gg?a 1212531;71623121m311§:i%le 3%
EXAVPLE 20: 10

2. A 2-isothiazolyl benmmldazolc

1- Acetyl -2-(4[err]. -13 01 N (Ayaedcyth cﬁ@ﬁl@hd‘ﬂcﬁ&&@hﬁudazole having attached to the 2TO 10 g.
of 2 - (4[err] f?%mtmtomlthczbdnyin)dazoleMZa iveckaembkred iheter@d@@ic rhdicabfonbr@mmgene and 70
m . of dinethyl P8 ' t|rr|n919g of sodi
hydride (58% . ??rﬁﬁ%zemi?aﬁggf&_ﬁmmfnzmnpﬁg of benzene. The nié(bture
is stirred at 50[ ens. [AC1- (QQ[ alkanbyde2-isotidaxely] benzlxﬁndazole then 4 g. of -acetyl

chl ori de added sl o#. yl-ACTtbﬂez ~{25-thiskzq lxlhb.fnmmzelre is refluxed gently 15

11111

For 30 M g s, Lo R T ol Bl U5, 40 of B3l reagiion

m Xt ure. 6;8,and 116 1 - 1s0
benzi mi dazol e i s Tewqyphes forths plagkaiod bfad lbeyznﬁidizele of the formula:




form by the isolation nethod described in Exanple 17 above.

VWHAT WE CLAIMIS: - 20 1. A 2-heterocyclic-substituted T
benzi m dazol e of the general formula: - - 20

where Ris a five-nmenbered heterocyclic radical containing nitrogen a'nd

sul phur, Rerr] is a hydrogen atom or a (Jerr] alkyl, a

r]al kenyl or a hydrocarbon carboxylic acyl radi cal, each
ertland Rlerr] is_a hydrogen ¥88f or a (Jerr] alkyl or Clerr]

: % kyl r adsoeal for 40 Bautes, cooled and 10 . oftoldGRRR Q4L AR whbidlsTBGed N Caim 1,
|

ch R[ eithk'p %I‘@ mesbearbenaansol icar(R k S@.)Afiltered, and the Eéﬁzene layer con- radi al
SR er r nﬁr:ge rg;rq@? soligy s s@}i 1zdd @c}nth pichum aslolume of
i%re By saﬁtg Y PP ld afl&?Pl@ yl - 2~ [3 - (14,2, 5’L - thiggliazolyl)]-

3 2-(glerr 5

2- (4] er I‘ ] Thl aJZOPI)HnMacb@nZI ni4d azed-6iy1) - methyl benzumdazole 2nd 1 - phenyl-

2-[4[ e j’ r(:ﬁc rIeyg:}hYB fervi *aﬂ'd]ul)?-«(;i?eazmid o a;d}&é%teg;dﬁi&@dsﬁon 7

6. 2[3[err P rb{n Fglé athiaact y fnethid A DErgiotidezad e. -

30 . d Qxﬁ ff ?e rafil;ﬁ; q beéq‘?i‘?i’ﬂfdazol e hydrochl ori de.

8. 2- (14[ err] - Thi azol yl ) 5 6- di rretEkawp,_pQﬁrzr m dazol e. 10 9.

2-(2[err]-Thi azol %) benz(lr-medag-(ﬂ‘ldls; aflﬂbgénoilrmdzlz%ole 10. A
! - isothiazolyl) - benzimidazo .

2- thi azol yl ; met ormamxde is added s?owly with stirring e_|11]; Hs%dﬁrﬁﬁlrya ride %Qa?/f}ll 35

benzi ni dazol&ysion in 011) in § ml, of benzenc The mixture i
] st1rred at 50°C. 1 hour, and :
12. A1i2-i sothi &z0bfy heetyE Bidridt d@kBsRwly. The resulting mixture is {réﬂ e& gl:nﬂy (hydsocar bon;

car boxylic fac§? )mrty@nzthqmcdtd@odné Inanli efgragt taddeh ed the goltl h@ct®n mixture. posi tion-
of the benzj m‘ﬁﬁg 1% K4 g % H?’H‘éf ?—;9?‘ Bétcererse je pbganigltiRiE  cont ai ni ng

1 ITH descrxbed n Example
ni t rogen ang ¢ swrﬁ%r Yy xR

R E CLAIM 1S — ¢%err]  al kanoyl ) - 2-t hi azol yI
benzi ®Pdazol e.1. A 2-heterocyclic-substituted benzimidazole of the general 46mula: 1% A
1-(C err] al kanoyl)-2-thi adi azol yl benzr m dazol e. 16. A
1- (] err] al kanoyl ) - 2-i sot hi azog, iym dazol e. 17 1

dazjol e. 18.

- Acetyl - (2[err]-thiazolyl)-benZ

1- Acetyl - 2 (4ferr]-thiazolyl)behzing 4z 19. An
aci d-addi tian:'salt of a conpound as’cl&imed in any one of Claims 1 to
45 +6,- 8, and 10 to 18. Ry 20. A process for the
preparati Orkh@xfe Fois RERE a6 e RrocyRiic a6 EQFMillgaritrogen and sulphur, R

[err] | a hydrogen atom or a C, ;5 alkyl, a C,_; alkenyl or a hydrocarbon carboxylMyIG

W 5 bF@hﬁli@anéRﬁ rS\ﬁélé’rlre eomdr f&-grabigha|G.o hﬂlaaihytaﬂIC%ont ai hi ng
ni trogen aq fﬁfﬁf’ “"E{L [cé K orcla“gllf%‘g‘l“fll‘yﬁr GEEFnE 138 R orCy deft] al kyl
or (ferr] alkeny: zxm&mﬁ penARidaRRCH kry err] and Rerr] is a
hydr ogen at omg. &4 Tbiapdlylphek dmdmldr cal or a hal ogenated C[err] al kyl
radi cgl, whi c 24 1122 ‘ga%; Whg t oget her a conpound of _the

=be

yi)] -bepzimidazole. ; .
gener forrru a fz z§ i%:dm hloria< @r boxy, car boal koxy, catboxani do,

acyl halidey ey@. mraz dedyi azoland a 5 conmpound of the, -
f or mul a: 9. 2-(2'-Thiazoly l)benzxmxdazole hydrochloride. :

- 10. A 2-thiazolyl benzimidazole.

35 11. A 2-thiadiazolyl benzimidazole. _ 35

. 12. A 2-isothiazolyl benzimidazole.
~13.'A 1 - (hydrocarbon carboxylic acyl) benzumdazole having attached to the 2
posmon of ‘the benzimidazole ring a five-membered heterocyclic radical containing
- mtrogen and sulphur,
40 .14, A 1-(C,_, alkanoyl)-2-thiazolyl benzimidazole. 40 .
' CTSCA '1-{C;_ alkanoyl)-2-thiadiazolyl benzimidazole. o
= 160 A"1<(C.; alkanoyl)-2-isothiazolyl benzxmxdazole
oo 170 1-Acetyl-2-(2'-thiazolyl)-benzimidazole.
1ox- . 48, 1-Acetyl-2-(4'-thiazolyl)benzimidazole.
19. ‘Aii acxd-addmon salt of a compound as clalmed in any one of Clalms 1 to 45
68,and10t018 -
"20.” A process for the preparation of a benzxmxdazole of thc formula

0.

R

ne
g

) O



where Y is -NJerr] or -NHRerr], and when B is an al dehydo group,

oxi di zing the intermedi ate_product to formthe benzim dazole, and,
when Y is a nitro group, reduci ng 10 the internediate product to form
such a_benzinidazole in’whi¢h Rerr] is hydrogen. 10 21. A

procesS as claimed in Cl.aim 20, in which the reactants are chosen such
that Rerr] in the resulti ng benzi m dazole is a hydrogen atom i ncl udi ng

the further step convsge4 Ling t he benzi mi dazole to its ﬂl kal i
met al salt-and reacting fhp | att B %ﬁth an acyl aI.I.[lg_a_gé t to form

an N-acyl d&xEﬂe\mtslavﬁe-nfkﬁhered heterocycli? Adical cftdiRSHrdzen adaulpme, R:n Cl ai m 20, in
whi ch t he rea Yda‘m’—ls ﬂfallﬂe’f HéseﬂkYé Qe f=—s ilsenyl radical, and ppgh ORBemd] Rsl n the '

resul ting Q% ‘ﬂ §§1th dffrrfg _f’%gﬁ%‘rg &rther step

'~<

latter Withompoundoftheacnmasi er of a strong aci d andﬁa Clerr] al kanolsw
Cerr] al kenol . r2h3' ‘ ess for preparing a co %g#cf’»
f
conprises reacting an orthopheny i ne conpound of the 20 ne
f or mul a: V\/nere R err] i i
10 the intermédiate Arddlic® &L R akh @ bz zdmm@m IR dohydfegdnl | &d outo at
175 275[ err C21 fbrprozeset o c&med m Clalmmgumgwhxch the reactants are c@&n sé&chpr ocess for

of conwvertic xtyhear i, @1 Ibbidie, A 3 %aed reasting the
claimed in daimlin which Re 0 hydr ogen at om
And R err] are as deflnedln\ iml
vmth a corrp una __E\R)r 4 r]
h a‘gc;{y
léé Er duétl qu-t]— the% glmrvaezl;l% %he ge %1 o] \t;f Lﬁe%ﬁ:l n CI aim1.”

prepari ng of convetting tg e%rzlxgnug?ﬁ:) to 1ts a a met g l%ﬁil ALSE wﬂ Stan _a
hydr ogen atag,ljgtmg\h m@_&é t A0 frEnedi Ani ne ¢ d
of thes 30 21. QX pbkess as claimed in Claxm 20 in wh1ch the reactants are chosen such 15 .
30 that Rt inythe resuliRigehepzfmidazele @nﬂqogfara@mgmld@ﬂg the duriher s@pai m 1 “a
conpoun d 010 £ ?Lthe benzimidazole to its alkali nietal salt aﬁi E93eyng fheglatter Wi o0 nedi um
an esfer of a strong acid and a C,; alkanol or a alke:
conprising n é 6r preparing a compound 4°clai d%@@a‘ﬁ{%% iR whied R‘ #md in ym 24,

carri ea Oumyd}ygeﬂil@g&ﬁl] Wigcht dogpiiset@dctimganndrtkbphérgledBiamine cadpowkdyot the r ef 20ux

t enper at ur doraplg: mai nt ai ni ng t hat tenperature for a very short time. 35

27. The process that conprises condgnsing a conpound of fornul a: [err]

where Y, Rerr] and Rerr] are &g &d in Caim20, wth a conmpound of

formul a R CHO where R is: defined in Caiml, to produce a
Schiff base of the al dehyde and®s -NH err] -group, oxidizing the
| atter to close the ring, and, when a heavy netal oxidizing 40 - 12
948, 635 where R, and R, are as defined in Claim 1 with a compound of formula:
R.COOH, R.CO.NH, or R.COO(C,; alkyl)
25 where R is as defined in Claim 1. 25
24. A process as claimed in Claim 23, carried out at 175—275°C. for 2 to 6

hours.
25. A process for preparing a compound as claimed in Claim 1 in which R, is a
hydrogen atom, which comprises reacting an orthophenylenediamine compound of the
30 formula: 30

- R ﬂ“z_
. o . R Nz
where R, and R, are as defined in Claim 1 with a compound of formula:
R.CHO in a reaction medium comprising nitrobenzene.
26. A process as claimed in Claim 24, carried out by heating the reaction mixture

35 slowly to reflux temperature and maintaining that temperature for a very short time. 35
27. The process that comprises condensing a compound of formula:

R2 —NH,
R Y

where Y, R, and R, are as defined in Claim 20, with a compound of formula R.CHO,
where R is as defined in Claim 1, to produce a Schiff base of the aldehyde and the
40 —NH, group, oxidizing the latter to close the ring, and, when a heavy metal oxidizing 40

TN 0 R



agent is used, adding a reagent to precipitate an insoluble salt or other
conpound of the heavy netal. ~_28. A process as clained
in daim27, in which cupric acetate, lead tetracetate , or nercuric
acetate is used as oxidizing agent and hydrogen sul phide, ammoni um poly- 5
sul phi de or ammoni um hydroxide is used to precipitate.the copper, |ead “or’
mercury. 5 29. A process as clained i.n Cairm27, in which air
i s used as oxjdi zi ng agent The process that conprises
reacting a Coinipjnunrignf gnnnnr al _for mJ|39486§P i i

[err] agent ishiselh addfirgr & teagrincho R[reiprta]te af elstﬂﬂ)lcdﬂftloﬁ @ther tompbuad M 1,

with an ester or &t %IW‘%P& of ﬁehe'il I y cup1 ac|etc§ltec r box thlatg acid of
formul a R COCH, >

produce an amil i \c,ivggymlde yafoki egmé_u @é% ens hldefe ?nﬁu’&@ry Wit hs a~"
reduci ng Syse®m proces @nuamtd inl{haim 27,rio whirhoaipis tusnd as qxidizingragenam no gr oup
and si nul t aneously ef% &g process that coppHfe- At empeng rberaerd frmiBipound as
claimed in Gaiml in which Rerr] is hydrogen. 31. A process

as claimed in Caim30, in which the redu
and hydrochloric or acetic acid and t héf?z

yst em conprises 15 zinc
precipitated fromthe

resulting 15 product by ammonig | yl phi de or anmmoni um

hydr oxi de. 32. A process as chainmed in Caim?20, in which Bin
t he compound RB repre- sents a car bo(C[err] al koxy)radical, and
the reaction_is carvhichR.cnd R; gre pdefigsd mel, @fth an ester or acwmaldqufeeoh;srqﬂ ner al

1 h d 1, 10
acid in a cl 6%ed %ﬁ qﬁ:loéaﬁlc&azg L[l)if %gp'@lg] roxgoarzd?ea gs %p ﬁzger Wit] a. reduc ;o
33. A process for sg{eﬁ Ee rch
Rlerr] repre- 20 rmg—closure to pﬁ)éllﬁ:'é ac lﬁ)mlid] asalalayell m’)Claﬁ[ elin‘ ]vhléﬂ klelﬂw’d;rog\fdil Ch
conpri ses reacti n R@F ayestaigged sxalcsalr@ PO,tif vhich the reducing:gypiere s

1- unsubst i t ul®d c ﬁ"; ‘”%‘% i ora ] ﬁnﬁﬁr@?’r‘?‘fd TP e, f‘ﬂt@;%t er Bf a
strong acid or wi erof ed S CRRARE in which B in the compoddlt RE\ ripkOCeSS foOr
preparing a corrpoumk a&th((aLﬁﬂbey)ﬂdﬁl,&athﬁc regtidnsik asrtiedaduk jh s pRSence of

her ei nbef or e _descrah sgugousminsral @P"e‘lﬂé%dt%“‘"&\asi ‘% 138? fﬁ‘é Y° ﬁ%{;zﬁ Exarrp

25 20 3 ent 1®Wﬁﬁoégi ken Lv%?g; m 1Pris lgfc éxg by

process as cl ai MeQorresponding 1-irSubstitifted 1ti|ar(§__ &' @z_,s Qfenﬁréstéi ¥ OUS
chem cal equival erstronefacxéuchxﬂafa xgcaéslsmlphate i 1, corrpoili tion

; ; bstantially as
sui t abl 3 for dm I embe?:}r scngegr rence to any ?ne oi g?m ‘f’? 2 gi‘e a
compound as pgtﬁlﬁ aQ la1 Pn"Elai uui@ﬁas\MaInQd or
di spersed 30 lnﬂar@ oBtOdiT -C15x%4 20 0 34 ot & obﬁbus helrmtﬁlr‘ﬁqmvalent of such a process.
30 37. 2. o@nmmqnmmt@k fot adomvigtration ©f dempstig@nimplp comprisingr m of an
ani mal f eed a(gppl @-compound 2s clajgefin any o fdAmy hioel%id PaBe! BERRIEPR bol ug or
ali qui d dre 37. A composition as claimed in Claim 36, in the form of an ammaF@Jd shr
Applicants, ment, a dispersible wettable powder, a bolus or a liquid drench. D.  YOUNG &
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