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45 there is obtained 5 - (2,5 - difluorobenzoyl - obtained 5 - methoxyacetylamino - 2 - (4" -
amino) - 2 - (4’ - thiazolyl)benzimidazole, thwzlyl)benz;mndazole, m.p. 238—239°C.
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EXAMPLE 52 : methanol to give 5 - (3 - methylureido) ~ 2 - 100 - 0 5 -
40 5 - Isothiocyanato - 2 - (4’ - Thlazolyl) - ¥ - thxazolyl) benzimidazole, m.p. 160°C. o 1
Benzimidazole o ' A
72 g of 5 - phenoxythwcarbonylammo - ~ EXAMPLE 58 ) 2 -
2 - (4 - thiazolyl) - benzimidazole is dis- 5 - (3,3 - Dimethylureido) - 2 - 4 - o ml.
solved in 50 ml. of pyridine and heated for Thiazolyl) - Benzimidazole ' - 45 aur
. = 45 one hour at 100°C. Addition of water to the 2.5 g of dimethylcarbamoyl chloride is 105 o por!
: : solunon precipitates 5 - isothiocyanato - 2 - - added dropwise with stirring to a suspension mel
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A solution of 2.5 g. of 5 - isothiocyanato - 2 -
©2 - (4" - thiazolyl) - benzimidazole and 25 " EXAMPLE 59 ml.
~ mg. of sodium methoxide in 300 ml. of 5-(3, 3 - Diethylureido) - 2 - 4/ - Thiazolyl) - 55 refh
55 methanol is refluxed for 20 hours, Evaporation  Benzimidazole 115 tion
of the solvent followed by recrystallization of A mixture of 5 g. of § - ethylthiocarbony! - wlli
the residue from methanol gives 5 - methoxy - amino - 2 - (4’ - thiazolyl) - benzimidazole : peu
thiocarbonylamino - 2 - (4' - thlazolyl) - and 25 ml of diethylamine is refluxed for 60 -th'l"
zole

benzimidazole, m.p. 224°

one hour Evaporauon to_an. oil followed
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Date: 2 8 AUN 1 ExampLE 70 EXAMPLE 74 ' - h
. § - Isopropoxycarbonylamino - 1 - Carboxy - 5 - Isopropoxycarbonylamino - 1 - Iso - 40 b
: - methoxy - 2 - (4 - Thiazolyl) -  propoxycarbonyl - 2 - (4’ - Thiazolyl) - 100 ' <
40, Benzimidazole Benzimidazole :
' When the procedure of Example 69 is = 2.6 g. of isopropyi chloroformate is added
repeated using 1 - carboxymethoxy - 2 - dropwise to a mixture of 4.5 g. of 5 - iso ~ d
- (4" - thiazolyl) - benzimidazole in step A propoxycarbonylamino - 2 - (4" - thiazolyl) - 45 2
. _ - in place of 1 - methoxy - 2 - (4’ - thiazolyl) - benzimidazole in 20 ml. of dry pyridine, the 105 : k
45 benzimidazole, there is obtained the title com~ addition bemg carned out at room tempera- ' 5
pound. ture. The mixture is stirred at room tempera- SR
ture for another 90 minutes and then about : t
ExAMPLE 71 200 ml. of ice water are added. The result- 50 ¢
5 - Isopropoxycarbonylamino - 1 - Hydroxy - _ing solid is separated by filtration and washed 110 t
- (4’ - Thiazolyl) - Benzimidazole with water. It is dissolved in a minimum T
- 50 - When the process of Example 69 is repeated volume of methanol and the methanol solu- n
' using 1 - hydroxy - 2 - (4’ - thiazolyl) - tion is treated with decolorizing charcoal. t
benzimidazole in place of 1 - methoxy - 2 - The charcoal is filtered off and the clear -
(4’ - thiazolyl) - benzimidazole in Step A solution is evaporated to a small volume. A 115 55
‘ and carrying out the reduction of Step B small amount of water is added to induce -5
55 in glacial acetic acid instead of absolute crystallization. The product is separated and :
ethanol, the title product is obtained. dried. _ _
_ "EXAMPLE 72 . EXAMPLE 75 P60 3
1 - Acetyl - 5 - Methoxycarbonylamino - 2 5 - 'Methylsulfonylamino - 2 - # - 120 f
(4’ - Thiazolyl) - Benzimidazole . Thiazolyl)Benzimidazole : o t
60 of methanesulfonyl chloride is r

54 g. of 5 - methoxycarbonylamino - 2 -

229 g
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and g¥ gnal ; conviiszolyhg beprimi %m'%n"ghall“z'rfﬂ%ca BP-PP2Ed% i ne series by
n. The .
B. 5 - Methylamino - 2 - (4’ - thiazolyl) - ExampLE 81
¢ of the 30 % Benmmld:zole ( Y) 5 - Ethoxycarbonylamino - 2 - (2’ - Pyrryl)
cyanate, A solution of 4 g. of 5 - N - methyl - Benzimidazole
. in the: benzenesulfonylamino - 2 - (4’ - thlazolyl) - Following the procedure of Example 3
tyl iso- : - benzimidazole in 100 ml of concentrated and substituting an equivalent x::olar quan- 95.
bamoyl, 95 35 hydrochloric acid is refluxed for 3 hours. tity of 5 - amino - 2 - (2 - pyrryl) .
analogs _evaporation of the excess of acid followed benzimidazole for the 5 - amino - 2-(4 -
' by basification gives a solid precipitate which thiazolyl)benzimidazole, there is gbtamed the
is filtered off and crystallized for acetonitrile title compound m.p. 200—202°C. :
to give 5 - methylamino - 2 - (4’ - thiazolyl) - _ ' .
. Iso - ' . 40 benzimidazole, m.p. 192—193°C. ExAMPLE 82 , . 100
zolyl) - 100 . C. 5 - N - Methylmethoxycarbonylamino - 5 - Methoxycarbonylamino - 2 - (27 - Thienyl)
‘2 - (4 - thiazolyl) - Benzimidazole Benzimidazole _
s added 041 ml. of methyl chloroformate is added ~ Following the procedure of Example 2 and
- iso - ~ dropwise with stirring to a SUSpensmn of 1.15 .subsutunng an equtvalent molar quantity of -
zolyl) - 45 g. of 5 - methylamino - 2 - (4’ - thiazolyl) - 5 -'amino - 2 - (2’ - thleny1) benzimidazole 105
ine, the 105 benzimidazole in 5 ml. of pyridine. After for the 5 - amino - 2 - (4’ - thiazolyl) - :
*mpera- - stirring for 1 hour at room temperature water benzimidazole, there is obtained the title com-
*mpera- is added to precipitate a gum which is ex- pound, mp 185—188°C.
a about tracted with melliylene chloride. Evaporation _ :
result- 50 of the solvent followed by crystallization of - EXAMPLE 83 , _
washed 110 the residue from a mixture of ether and 5 - Methoxycarbonylamino - 2 - [3’ - 110
inimum petroleum benzene gives 5 - N - methyl - (1/,2’,5’ -Thiadiazolyl)] - benzimidazole
a1 solu- methoxycarbonylamino - 2 - (4 - thlazolyl) - Followmg the procedure of Example 1 and
harcoal. benzimidazole, m.p. 161—162°C., substituting an equivalent molar quantity of -
e clear C : 5 - amino - 2 - [3" - (1/,2",5" - thiadiazoly)] - = .
ame. A- 115 55 ExAMPLE 77 ) - benzimidazole for the 5 - amino - 2 - (4’ - 115
induce .5 -~ Methoxycarbonylamino - 2 - (2’ - Furyl) -  thiazolyl) - bezimidazole, the title compound
ted and Benzimidazole _1s obtained, m.p. 150-—155°C.
Following the procedure of Example 1 and .
substituting an equivalent molar quantity of : ExAMPLE 84 :
o 60 5 - amino - 2 - (2’ - furyl - benzimidazole 5 - Methoxycarbonylamino - 2 - (1" -
4 - 12 _ for the 5 - amino - 2.- (4’ - thiazolyl) - Pyrazolyl) Benzimidazole 120
: . benzimidazole, the title compound is obtamed . Following the procedure of Example 1and
ride is . m.p. 152—163°C subsututmg an equxvalent molar quantity of
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based on a mul ti-pass detection process
ExaMPLE 89 © WHAT WE CLAIM IS:—
5 - Isopropoxycarbonylamino - 2 - (2’ - 1. A compound having the formula:
Thiazolyl) - Benzimidazole
Following the procedure of Example 1 3’;
and substituting equivalent molar quantities g~ m
thiazolyl) - benzimidazole, and of zsopropyl
chloroformate for the methyl chloroformate,
the title compound is obtained, m.p. 234°C. in which X represents an oxygen or sulfur 105
atom; R, represents a ﬁvc-membered mono-

of 5 - amino - 2 - (2’ - thlazolyl) -
cyclic heteroaromatic ring containing from
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benzimdazole for the 5§ - amino - 2 - (4’ - 45

ExXAMPLE 90

5 - Methoxycarbonylamino - 2 - (2' -
Imidazolyl) - Benzimidazole
Following _the procedure of Example 1
and substituting an- equivalent molar quantity
of S - amino - 2 - (2’ - imidazolyl) -
benzimidazole for the 5 -~ amino - 2 - (4’ -

55

!
P

: .
e

1 to 3 of the following hetero atoms, viz.,
oxygen, sulfur and nitrogen; R, represents
a hydrogen atom or a hydroxy, C,, alkoxy,
C,-, alkyl, aralkyl, acyl, acyloxy, carboxy-
(C,-, alkoxy), carbamoyl, N-alkylcarbamoy!
or alkoxy-carbonyl radical; R, represents a
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occurr B350 Followitlg- the procedure of Example 1 Benzimidazole -
and substituting equivalent molar ‘quantities . Following the procedure of Example 21 95
of 5 - amino - 2 - (2’ - oxazolyl) - and substituting equwalent molar quantities
benzimidazole for the 5 - amino - 2 - (4’ - of 5 - amino - 2 - (2" - thiazolyl) - benz -
thiazolyl) - benzimidazole, and- of isopropyl imidazole for the 5 < aming - 2 - (4’ -

41
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chloroformate for the methyl chloroformate,
there is produced the title compound, m.p.
206°C,

ExAMPLE 89
5 - Isopropoxycarbonylamino - 2 - (2' -

Thiazolyl) - Benzimidazole
Following the procedure of Example 1
and substituting equivalent molar _quantities
of 5 - amino - 2 - (2’ - thiazolyl) -
benzimdazole for the 5 - amino - 2 - (4’ -
thiazolyl) - benzimidazole, and of isopropyl
chloroformate for the methyl chloroformate,

the title compound is obtained, m.p. 234°C.

ExaMmrLE 90
5 - Mcthoxycarbonylammo -2 - (2 -
Imidazolyl) - Benzimidazole
Following the procedure of Example "1
and substituting an' equivalent molar quantity
of 5 - amino - 2 - (2’ - umdazolyl) -
benzimidazole for the 5 - amino - 2 - (4’ -

thiazolyl) - benzimidazole, and of benzoyl
chloride for the propiony! chloride, the title
compound is obtained, m.p. 135—140°C.

WHAT WE CLAIM IS:—
1. A compound having the formula:

&-i-.)”f.():}h

in which X reﬁresents an oxygen or sulfur
-atom; R, represents a ﬁve-membered mono-
‘cyclic _heteroaromatic ring containing from

1 to 3 of the following hetero atoms, viz,

oxygen, sulfur and nitrogen; R, represents
a hydrogen atom or a hydroxy, C,., alkoxy,
C,.; alkyl, aralkyl, acyl, acyloxy, carboxy-
(C,-; alkoxy), carbamoyl, N-alkylcarbamoyl
or alkoxy-carbonyl radical; R, represents a
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compound of the formula

in which R,, R, and R, are as defined in
claim 1 with'a compound of the formula:

(8]
R —é—Y
in which Y |s a halogen atom, and R, is a
‘radical of formula RO— or RS— where R
i5 as defined in claim 1, to produce a com-
pound as claimed in claim 1 in which X

13 oxygen and R, is as defined above.
~ 13. A process as claimed in claim 12 in
which R, is-as defined in claim 3 and R,
is a hydrogen atoin.

14. A process as claimed in claim 13, in
which R, is a thiazolyl radical and R, is a
" Gy alkoxy radical.

15. The process that comprises reacting

5 - amino - 2 - (4’ - thlazolyl) benzim:dazole

w:thaCl.. 1 chloroformate to produce 8,

in claim 6.
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35 thmmlyll%ebenzxmdazole claim2P irr which X is oxygen and R, is as
process that comprises treatmg 8 defined above

20. A process as claimed in claim 19, in
whlch R; is- as_defined in claim 3 and R, o

21. A process as claimed in claim 20, in _85
which R, is a thiazolyl radical and R, is a
benzyl or p - fluorobenzoyl radlcal :

22. The process that comprises reacting
5 - amino - 2 - (4’ - thiazolyl) - benzimidazole

with benzoyl chloride to produce the com-

claimed in claim 10,

23. The process that comprises reacting
5 - amino - 2 - (4’ - thiazolyl) - benzimidazole SRRt
with p - fluorobenzoyl chloride to produce 9§ . .
the compound claimed in claim 11. S
- 24, The process that comprises reacting a
benzimidazole oompound of the formula:

in which R, R,, R, and R, are as deﬁned in 100
claun 1 with a compound of the formula, - -~

_ . ROH .
in wluch R is as defined in clalm 1butis P
pot _necessarily - the same & R in the =0 0
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. 28 which X is sulfur and R, is RO— or RS— imino or hetero-interrupted ~alkylenimino . R.

- 7. where R is as defined in claim 1. radical and X is oxygen. . 65 25 -3

27 The ss that comprises reactmg a 31 The process that com 1ses reacu 2 .. - com
pound of formua 'compoundofthe formula: r ng R | :

%

in which R,, R; and R, are as defined in in which R, and R, are as deﬁned in claim 1,

claimland R, is a hydrogen atom, an aralkyl, with a di(C,., alkyl)amine or a cyclic alkylcn- whi

haloaralkyl, cycloalkyl, C,-, alkylamino, di- imine or hetero-interrupted alkylenimine to 3

(C:-, alkyl)amino or cycloalkylaming radical, produce a compound -as claimed in claim 1 clai
- ot a radical of formula R— where R is as in which R, is a di(C,., alkyl)amino or a st

defined in claim 1, with phosphorus penta-
sulfide to produce a compound as claimed
in claim lmwluchXIssulfurnndR.mas
defined ahove.

28. The process that compmes reactmg 8

cyclic _alkylenimino or hetero-interrupted
alkylenimino radical and X is sulfur. -

32. The process that comprises heating a
oompound as claimed in claim 1 in which X
lssulfurandk.uaradlcaloftheformula

" 40 compound of the formula; RO—-,whereRisudeﬂnedmchml,
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45. A composition as claimed in claim 44,
” in which the said compound is a compound as
Ry claimed in any one of claims 3—11 and 43, o
. 20 A 46. An antifungal or anthelmintic compo- 70
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. : ' an toget t -t t,
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65 23 36. The process that compnses reacting a tion. .
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