| m dazol yl phenyl am dines This invention relates to novel anidine
derivatives of 2-substituted 4-phenylimdazole, to processe

preparation, and to pharnaceutical conpositions containing t enl T e new '
conpognds are H2-receptor bl ocking agents and nmay be used as gastric acid vﬂ
secre‘Ybn inhibitors and antiul cer agents. According to one feature of the’
prese nvention 10 there are provide conpounds of general fornula |

[err] HN Nlerr] R (in which R represents.a |inear or branched

al kyl group, a hydroxy grou a Cl-3 al koxy or _al kylthio group, a hal ogen
atom a Cl1-3 aIkylsulflnyLJgl9259é¥l32352133$E92255p, a sul famoyl group, an
am no group which may be substituted by one or two al kyl groups having 1 to
3 carbon atons, y 0, e r i.ch may
be the same or dﬁfﬁggei@@aggagg yglgﬁegeggegék?g gﬂﬁdéﬁ% aﬁgaggﬁ%oﬁ
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a hal ogem &l¥dking agents and may be used as gastric acid
: secretion inhibitors and antiulcer agents.
According to one feature of the present invention
10 there are provided compounds of general formula I

N

(in which R represents a linear or branched alkyl
group, a hydroxy group, a Cl_3 alkoxy or alkylthio
group, a halogen atom, a C]___3 alkylsulfinyl or

15 alkylsulfonyl group, a sulfamoyl group, an amino
group which may be substituted by one or two alkyl
groups having 1 to 3 carbon atoms, an acylamino
group or a phenyl group; R1 and Ryy which may be
the same or different, -



§
a cycl oal kyl or cycloaliphatic alkyl group, a substituted or unsubstituted
het erocyclic group or an al kyl 10 group substituted by a substituted or
- unsubstituted heterocyclic group (wherein the substituent on the
heterocyclic group may, for exanple, be a |ower alkyl or al koxy group ~a
- hdl'egen atem); and R represents a hydrogen atom a Cl1-3 al kyl or alﬁgifi///
~group, a halogen atomor a cyano or carbanyl group], tautoneric for
t hereof and acid addition salts of the afore ﬁtioned conpounds. For

phar maceuti cal use e i dit]an I erred to _ghove will be
~ physi ol ogi cal |y 20“%%%%‘?%?%9%%%%4 Gi%ﬂ"l ST 3 @RI ITRNRY
addi tion sal ts" inBjuseBresents \i thinean qmibkranchedyaliky lagirdsp Suit abl e
physi ol ogi cal I'y COBP@ibbéflfCé&:@éjfhidé?rbn%"ﬂe%ér.‘?fét‘b‘?ae’sufc@nr agxappl e, salts

formed with*acetic, maleic, fumaric, cjtric, hydrochloric, 25 tartaric,

hydr obr omi c, nltrlex¥ﬁe%ul??&?QP%u9%i“¥#§9§ﬁ4%§$qmvldnaG&FFPXA §EPUR+i ncl ude
salts formed wish &ydabeynhyl i growy) fairdyandaj up ,Ofanf @l oraacdlkyll is to

be under st ood t hat a he doubl e
bonds in the am dl?llé&;‘lédgég{]o’gm s%& tr#‘ifd(z) W réorfg%%és'grlﬁéen depi cted
in‘a particular coaflowentabiyl \er ialkprygrovg ior fohadoges psom bl e.
Furthernore, the cg IEE&& VY Gy éiééﬁ&ﬁﬁ§¥¥é5éiH@MﬂbQéMppra”EEBQEEEuﬁéd

group may equal ly eX|st e CO res ondln I m dazol - "1 none

i m dazol i nt hi one f%ﬁn%“s iFFAYUR & ﬁPtﬁ}gYFts scope
such tautonerlt0fognmupwsuhspﬁthté&nﬁytéusuhsamrnt@ﬁ hhemnshbsa1andeahe

(2 heterocyclic group (wherein the substituent on
the heterocyclic group may, for example, be a lower
alkyl or alkoxy group or a halogen atom); and R, -
represents a hydrogen atom, a._cl_3 alkyl or alkoxy
15 group, a halogen atom or a cyano or carbamyl groupl,
tautomeric forms thereof and acid addition salts
of the aforementioned compounds.
For pharmaceutical use, the acid addxt1on
salts referred to above will be physiologically
20 compatible acid addition salts. The Eerm "acid
addition salts" includes salts with inorganic or
organic acids. Suitable physiologicaliy compatible
acid addition salts include, for example} salts
formed with acetic, maleic, fumaric, citric, hydrochloric,
25 tartaric, hydrobromic, nitric or sulfuric acid.
Preferred acid addition salts include salts formed
with hydrochloric, sulfuric, maleic or fumaric
acid. _ o -
. It is to be understood that, although in
30 general formula ‘I above the double bonds in the’
amidine radical and in the .imidazolyl rin§ have
been depicted in a particular configuration, various
tautomeric forms are possible. Furthermore, the
compounds in which R represents a hydroxy or mercapto
_ 35 group may equally exist as the correspondlng imidazol-
inone or imidazolinthione forms. The present 1nventlon
includes within its scope such tautomeric forms

as regards both the compounds themselves and the
LY .



-
-

processes for their preparation. Wien in the conpounds of general fornmula I
above- represents a linear or branched al kyl group it may, for exanple, be
an alk group having 5 1-4 carbon atons; when Rl and/or R2 represent alkyl +«
grou 4 hese may, for exanple, be al kyl groups having 1-4 carbon atons; ‘.
“when R3 represents a |linear or brancged al kyl group it may, for exanple “he

* an al kyl group having 1-8 carbon atoffs optionally 10 further containing an
oxygen at pdceds ed‘%&oﬂs@r&pﬂrepﬁﬁhlﬂ‘iéﬁet hyl), a sul fur atom (e.g.

net hyl t hi oethyl, —ethylthioethyl) or a nitrogen atom (e.g. cyanoethyl); when
Ris an al kenyl Whesudn tthegFompoungds. g @e“SEa&nfaFﬂ'é%?l group having 3-5
carbon at advmbosecR ﬁprﬁsem:saa alikway! ogrbﬂﬁnbheﬁﬂalkfpr exanpl e, be an

I
2%?32: . p[?%*’?*é*"aﬁ‘“k“f’ﬂ% ¥op! <5TnR33,7he B, 1R eV ERdal . 17om s 1o

6 carbdh e akams zawheny Ry gaodﬁortRanepeesémt akieybl e, kaa phenyl
roup opti e b ex al kyl or- al koxy
g D or %ﬁs\’ﬁié%%t'nia'f, (fo(_- ¥Mla;sl@%ﬁ arsgp 1‘ ' %P&@;st may, for exanple,

roup or halo n .ato
ge apben23\ df@ggﬁﬂﬁ 3Poﬂ§9W5 pUPFPoB3nﬁ9PBES§%B%t¢th%%ﬁﬁ{by, for
exanpl e, ®»r2bramchedalalklylogrebpoiy gagypfor exampDgerbeton); and when R3

S 2 hel eriexaliy Graid BaviRg?iky| oBEBUR SUBRE' bk ESheYLft SUbStituted or

unsubstitute
10 further containing an oxygen atom (e.qg. hydroxypropyl,

methoxyethyl), a sulfur atom (e.g. methylthioethyl, .
ethylthioethyl) or a nitrogen atom (e.g. cyanoethyl); b
when R3 is an alkenyl group,it may., fer example,
be an alkenyl group having 3-5 carbon atoms: when
15 R3 is an alkynyl group it may,,for example, be
" an alkynyl group having 3 or 4 carbon atoms; when
Ry is a cycloalkyl or cycloaliphatic alkyl group -
the ring may, for'example, contain from 3 to 6
carbon atoms; when R3 is an aryl group it may,

20 for example, be a phenyl group optionally substituted
(by, for example, a lower alkyl or alkoxy group '
or a halogen atom): wheh'33 is an aralkyl group
it may, for example, be a benzyl group whose aromatic
portien-may be substituted (by, for example, a

25 1lower alkyl or alkoxy group or a halogen atom):;
and when R, is a heterocyclic group or an alkyl
group substituted by a substituted or unsubstituted
heterocyclic group it may, for example, be or contain
an unsaturated five or six-membered ring having

30 one or more hetereatoms (optionally substituted
by, for example, a lower alkyl or alkoxy group
or a halogen atom). :

The term "lower" when applied to alkyl or
alkoxy-groups.refers'to alkyl or alkoxy

35 groups containing from 1 to 4 carbon atoms.

In the general formula I above the amidine
radical may be in the ortho,-meta'or para position
of the benzene ring with respect to the imidazolyl



- heterocyclic group it may, for exanple, be or contain an unsaturated five
or six-nmenbered ring having 30 one or nore heteroatons (optionally '
~ substituted by, for exanple, a lower alkyl or ‘al koxy group or a hal og \
. atomy. The term"lower" when applied to alkyl or alkoxy groups refer rf
al’kyf -or al koxy 35 groups containing from1l to 4 carbon atonms. In the
general fornula | above the am dine radical may be in the ortho, neta or
~para position of the benzene ring with re§bébf'to t he i m dazol yl -4 -
group, and R4 may_be in an ositiqn of the henzene.ring,.The conpounds of
General formil a 1950 e A gly 2 £% ihb A fONio OB, Sitple BERAFBRar ed by
the following 5 primgsses, which processes constitute further features of
- the present invention: sy ﬁ§3ﬂﬂd§”bfﬁ et ENRdiuda G238 BbrEQhBEESLS!
(rr) [err] CR10_ (in vwﬁ(ﬁ$ Rl and ﬁh éie as hereinbe?ore ﬁe??neg)rmdt
a compound of. for ined m3ay, for example, be prepared by the following
: 5 processes, which processes constitute further features
of the present invention:
a) Reaction of a compound of general formula

II

kac -_;—- C B if : -
NS

10 (in which R, R, and R, are as hereinbefore defined)
with a compound of formula III

C=Ni-R, X | (111)

(in which R, and R3 are as hereinbefore defined,
xerepresents the anion of an inorganic acid, such
15 as the chloride or fluoroborate anion, and A represents

a benzoyloxy group, a chlorine atom or a lowe;



A\alo a

C N+ R X TJerr] A(in which R2 and are as hereinbefore defined, X
represents the anion of an inorganic acid, such 15 as the chloride or
fl uorolorat e ani on, and A represents a benzoyl oxy group, a chlorine atomor*
@ -5- al koxy group such as a nethoxy or ethoxy group). The o
compoungd Of forrmula Il rmay optionally be made to react as a base. The o
reaction is generally effected at tegperatures of fromO to 100 0C, _
~preferably 5 from?20 to 60 C. The Feaction is conveniently carried out in

the presen §§§&§ gqouge%hcgrggﬁhcmggbégﬁtP§g§9hg§%n%?£u§yanple an al coho

having 1 t0 bon“at ons hal ogenat ed
hydr ocar bdhe €oppoyndndr SREMHAAcIIIomay apbianallyeetmade Preferred

sol vent s iteciredetetasaaobasei.oxFheandadetbants dJére£@IPPuUNds of fornula L
 Conventi ofbreribd At teiReplabds BROKEGR TESUAITY BRRR I L o
- -NH RS from 20 to 60°C.(| Phe(reachioh RsacdnW®Sniemtly herei nbefore
defi ned) watﬂmﬁ%ase' 16k Re! ngFEBEEt 8¥! 8¥OThepLbrgipperate. ethyl
chl or of ormat e, phosphorus ox
solvent such as, for example, an alcohol having
1 to 3 carbon atoms, e.g. methanol or ethanol,
a halogenated-hydrocarbon, e.g. dichloromethane,
10 or dioxan or acetone. Preferred solvents include
ethanol, dioxan and acetone. o/
. The compounds of formula III used as starting |
materials in the above process may be obtained
by conventional methods, e. g. by reacting a compound
15 of formula IV

\c - NH - R (IV)

{(in which R, and R, are as hereﬁnbefore defined)
with benzoyl chloride, triethyloxonium fluoroborate,
ethyl chlotoformate, phosphorus oxyéhloride or

20 phosphorus pentachloride.
b) Reaction of a compound of general formula V




R _
20 phosphorus pentachl oride. b) Reaction of a conpound of general
formula VR C=C- NG N4 8 Jerr] 2 (VM) R -6- (inwhich R
R and R are as hereinbefore defined and B represents a suitable |eavi
group, such as a cyano, acetyl, carbethoxy or carbanyl group) wth an:
. of ¥orrula VI 5  H2N-R3 (V1)
. which R3 is as hereinbefore defined). The reaction is conveniently carried
out in the presence of water or of an inert frganic solvent such as, for
exanpl e, an al cohol such as 10 nethanol or ethanol, dinethylformam de,
. dioxan or acetoni {in|ehighiB, rRpctRpranfhyR, fane asamareinbeforrect ed at
tenperatures of fgeridédSend BPFchreddids A SPIVEB IR iWgE grdap ,conpounds,
- of general fornmula V. used as 15 starti materi,als in the above process may
be obtai ned from pPrERed8e] ?%%?°ar%9%ﬁi£31$ﬁﬁ %§§qﬁ¥tﬂﬁeqﬁﬁ§5@¥ re; for
exanpl e, by reactgngup) ceitbuan ahimenef sfofmulaul || above with a conpound
~of formula VI :

(in which Ry is as hereinbefore definéd).
The reaction is conveniently carried out
in the presence of water or of an inert organic
solvent such as,  for example,'an alcohol such as
10 methanol or ethanol, dimethylformamide, dioxan or
acetonitrile. This reaction may, for example,
be effected at temperatures of from L0-50°c, preferably
at room temperature. ' N
The compounds of general formula V used as
15 starting materials in the above process may be
obtained from processes that are known per se in
the literature; for exaﬁple, by reacting a compound
of general formula II above with a compound of
formula VII

20 . | _ (VII)
: ' ‘\c '

. EtO

N-B "

(in which R, and B are as hereinbefore defined).
When in the compound of formula V B represents a
cyano'group,'the~reaction may'optionally be carried
out in a single step by reacting a compound of

25 general formula II with cyanamide in the presence
of a compound of formula VIII '



R 20 , 2 ' (M) CN- BEO(in
which R2 and B are as hereinbefore defined). Wen in the conpound of

f or nul 2 B represents a cyano group,  the reaction nmay optionally be
carrie t in a single step by reacting a conpound of 25 general fornula.
anamde in the presence of a conpound of fornula VIl .7
[err] [err] OY (in which Ris as herginbefore defined and Y represents a

| ower al kyl group, such as-a nethyl 2 “ethyl. 5 group). The reaction is"
conveniently carried out in the presence of a suitable inert organic

sol vent such as, for exanple, a |lower alcohol, an ether, ethyl acetate,

~acetonitrile or dioxan, or wthout 10 solvent, at tenperatures of from 20

to 80 C. The conpound of formula VII may be prepared by conventional
met hods. The conpounds of general forp®a | prepared according to.the
processes a) and b) may optionally. be converted with inorganic or
organi c acids into physiol ogi (Ril Ly eenPati bl e acid add{vizm salts,

> oy

(in ﬁhich Rz'is as'hereinbefore defined and Y represents
a lower alkyl group, such as a methyl or ethyl

5 group). _

The reactlon is convenlently carried out
in the presence of a suitable inert organic solvent.
such as, for example, a lower alcohol, an ether,
ethyl acetate, acetonitrile or dioxan, or without

10 solvent, at temperaturés.of from 20 to 80°C. The
compound of formula VII may be prepared by conventional

- methods. ‘ _
The compbunds of general formuia I prepared
according to the processes a) and b) may optionally

15 be converted with indréanic 6r organic acids into
physiologically compatible acid addition salts,
for example by conventional methods such as by
reacting the compounds as bases with a solution
of the corresponding acid in a suitable solvent.

20 Particularly preferred acids include, for example,
hydrochloric, sulfuric, maleic and fumaric acid.
The compounds of general formula I and their physio—
logically compatible acid addition salts are H,- '
receptor blocking agents which inhibit gastric

25 acid secretion. | - _

_Par;icula;ly preferred compounds according
to the present invention are the following::
N-Ethyl-N'~[4-(2-methyl-imidazol-4~yl)phenyl] -

“formamidine  (Compound 2)

30 N~-Isopropyl-N'-[4-(2-methyl-imidazol-4-yl)phenyl]- .

formamldlne {Compound 3)



]

for exanple by conventional methods such as by reacting the conpounds as
bases with a solution of the corresponding acid in a suitable solvent. 20

Particularly preferred acids include, for exanple, -hydrochloric, sul \ C,
malei ¢ and fumaric acid. The conpounds of general fornula | and thei j
physfo~. | ogical |y conpatible acid addition salts are H2- receptor bl I ng

agents which inhibit gastric 25 acid secretion.

; conpounds according'to the present inventi on8are the fol | ow ng:

 NNEthyl-N -[4-(2-nget I-|n1d oI phenyl,l -
- 30 N-Isopropyl-NN '[Atlly (%n%q- ﬁﬂg
: (Conpound 3) l\l—ﬁ&dmdm:l\l1—r{e4 (2- (ledp)dunﬂm«ldazol

(Corpound 4) Nt~ Bty 1&1,.“'?(4["3915.%1,% 19308423

+ (Conpound 39) 5 oxy-.m

"the treatnent of %qor e,r 10 of the astrgl nt est

ant agoni stic acti comfGomERuURd;

Particularly preferred

(Cbnpound 2)

ngrr) pbera oi ne

4-yl) phenyl ] -

f or mam di ne

I r mam di ne
e RLATE Tl )
formam di ne A;EF SucHCompoundd39eneral |y exhibit a better
activity as antgsqm: ﬁgbyqpmquqr(Qgggagoggd1ﬁgga§3QLq£91ppﬂéﬁ§grLed for

inal tract.

Palng to the |nvent|on on -

* hi stami ne H2-recept ors rsuchhecomponnsts’ geadraillligeexhibitt aobettén vi vo
activity as antisecretory/antiulcer agents and
are therefore preferred for the treatment of disorders

10

15

20

25

30

35

of the gastrointestinal tract.

The antagonistic activity of the compounds
according to the invention on histamine H,-receptors
may be demonstrated either 'in vitro or in vivo
by their inhibition of Hz-dependent biological

effects, which include the histamine-~induced posxtlve

chronotropic effect and histamine~induced gastric
acid secretion respectively.

The ihhibition of the positive chronotropic
effect has been investigated in vitro in isolated
guinea pig atria suspended in an organ bath (50 |
ml) containing_oxygehated (0, ¢ 95% - CO, : 5%)
Krebs~Henseleit solution (pH 7.4) maintained at
32°c. The myocardial preparation, loaded with
1l g isometric tension, is allowed to stabilize
for 60 min., and then the myocardial contractions
are recorded through an isomeric lever connected
to a strain-gauge coupler, and the instantaneous
rate is monitored with a cardiotachometer coupled
to a heatwriting pen recorder. After two control
responses (tachycardla) to histamine (10 -6 g.ml -1
the test compounds are ‘added to the bath at the
desired final concentration and left for 30 minutes

),

before the atria are again treated with histamine.
The'éhronotropic response obtained in the presence
of the antagonist is then compared to the control
response to histamine and the percent redudtion

of the histamine H,-induced response is calculated.
The average effective concentration (ECgq) of the



by their inhibition of H2-dependent biol ogical 15 effects, which include
t he hi stam ne-i nduced positive chronotropic effect and hi stam ne-i nduced

gastrigrasi d secretion respectively. The inhibition of the positive ' *
chrono jc effect has been investigated in vitro in isolated 20 gui nea .
T pig atr uspended in an organ bath (50 nl) containing oxygenated (02 : ™

95% - C02 : 5% Krebs-Henseleit solution (pH 7.4) maintained at 32 C. The
nyocar di al preparation | oaded with g isonetric tension, is allowed to
stabilize then,th car actions are recorded
t hrough a 2|§ %@FP@1F§§e?5032ﬁ80F3ﬁ°FSagX§tS% hgﬁaﬁg é%ﬂ%ler, and the

i nst ant anpeosedatre Raccovdingr ¢ Bi.RA Hand;dhoahzhnmEQErD@smpled to a
heatvw't'msg%s@e@aweg Ah' SetHBagOTh Phasflacssagpecs (tachycardia) fo

hi stam ne (1 ; test conpounds are_a fo the bath at the
desired fVRH- c@nc§HPP hi Hsﬁﬁﬁ | efs Papisd, nEnBt esPHOBre the atria are
agai n tsr ed.gd PliehlimhPEbasi, NRew TROrRN{DIPS J PPAShT s@OSERITP) ai ned in the

pr esence % of t 3 ntagoni s en co arggz ﬁ?%be¥§8€trol response to
—2ﬁd—?hgﬁ§a¥¥$§L+egﬁsggég—5 a

hi st ami ne " hi hduced response is

calcuIate@heTﬁeléwuﬁagestﬂecshouscbheenesalt@nOQEiInﬁdtﬁ t he -9- H2

antagonists is also calculated by the standard procedure according to D.R

Waud, Anal ysis of Dose- ' :
TABLE I

o

10 In vitrq inhibitory activity in histamine-induced
tachycardia (guinea pig atria)
COMPOUND . CEC.. 107 M
50

g 2 1.5
. 3 - - ' 1.8
39 . ' 4.0

28__ 1.94
CIMETIDINE ' 34.0

The ability of the test compounds to inhibit °
histamine-induced gastric acid secretion has been
investigated in vivo after intravenous or intraduodenal

15 administration in stomach perfused rats, according
to the method of Gosh and Schild (Br. J. Pharmacol.
Chemother., 13, 54, 1958).
The preparation of the animals under general
anaesthesia (urethane; 1 g.kg"l i.p.), and at constant
20 temperature, is'achieved by inserting and tying in
place polyethylene tubes (PE 50) in the oesophagus
and in the pyloric-antral region. After the stomach
1s washed to remove food resldues, continuous perfu51on
of the stomach ‘with salxne at a rate of 0. 5 ml.min -1
25 (37°%) is commenced, primed by a Jobling per1stalt1c




Response'Curvés, in "Methods in Pharmacol ogy", vol. 3, Snooth nuscle, ed.
Daniel, E.E., Paton, 5 M, Plenum Press, New York (1975); Ash and Schild,

Bf. J. Pharmacol. Chenother., 27, 427-439, 1966. The follow ng Table s
the-results abtained: TABL E | 10 In vitro inhibitory activit Jﬁb

hi s%4m ne-i nduced tachycardia (guinea pig atrla) COMPOUND
ECO 107 ‘M.2 _ 1.5 3 . '

1.8 4 : . --1239-10- 4.0
28 : 94 CI METI DI NE

34.0 The ability oPuPBe t%gFeéo%ﬁmm%ﬂk;Q%)EQHﬁQﬁ#°QM49§§#@ﬁé9Pndﬁbéd gastric

aci d secretion hasskefachnyestugitedis rt:oam:tﬁ‘d it 130 mweNangedvals
i nt raduodenal 15 adnlnhig E?gn in sto @erfused rats acco&dlng to the
hi 58)

method of Gosh.and288 5°rFﬂﬁﬂ ety AIRFESSEd, 35 gha The
prepar ation of thelHnNaﬁHs uhdethgmmohrmsi lms:lmb( thecpnase;:oﬂsgahgl

i.p.), and at c@ns segtkpg-and tying
|n pl ace polyetﬁylgﬁg£?ﬁ §SQ§EE§ I n t e oesgﬁﬁégus a#ﬁ ﬁ% EQ y

pyl ori c-antral reg#ﬁn°°¢P?B?eQrﬁﬂ%t§ﬁ§ﬁﬂiﬁsﬂ tPéHHG§°P608hFeS|dues
tonti nuous perfusi eRpet ikértsl op@Eiody t AR theltacdd @eeretiBnShak. nin 1

25 (37C3 s, connencedchgélnngtggay ﬁf%héfmbéi 'Eﬂfﬂégéising doses of
the test compounds are injected intravenously in
| 10 order to obtain dose response functions. ED50 values
. \ ' are then calculated by standard procedures.
' The results are reported in the following Table:

"PABLE II

15 In vivo aptisécretory activity in histamine-induced
gastric acid secretion
(stomach perfused rat)

kg (l.v.)*

COMPOUND D ma.
N 2 ' 0.032
3 . i o.%?
1 . 0.025
39 . '  0.080
28 : 0.065%
CIMETIDINE : 0.560

- *The values of activity are expressed taking the
“compound as a base.

20 _ According to a yet further feature of the present
invention there aré-provided pharmaceutical compositions:
comprising, as active ingredient, at least one compound.:
of formula I as hereinbefore defined, or a physiologically



. <
-10- punp. After 30 mn. of perfusion adaptation, the stomach perfusate is
collected at 30 min. intervals and titrated for acid content, expressed as.

pEg o NaOH. - As the control acid output becones constant, 5 .
intra s perfusion of histamne (1 ng.kg hrl) is connenced and this is
mai nt throughout the experinentgj period. After the acid secretion has

reached a steady higher value, increasing doses of the test conpounds are
i nj ected icompateibies lacid abd i tdotesale th&bbfdoiﬂ &QEB@@&ELBHnCtIOHS

I t. ar ,ocedures sults are - -
Fgggrrgdu:%ﬁlﬁ%ﬁ ﬁ}ovqﬁrf;éu %&?%a%u}%aﬁ. arglﬂrslgr ﬁchézB"gﬁt. secretory
activity in hi stBaf mRharmacest igad: admindisgresdont tbe ¢compoundsperf used rat)

CCMPOUND  of general formula I an@l*Rei% bﬂysﬁblgélcazly compatible
8 82% acid addition salts may be 1ncorper589dzgnto conventional

0. 065 Cl MPHadimMdeeutical preparatlons in e1th@r558133h6rvngG560f aftIVItyt
SSh t d S CCO ng to a ye
further 1 a?fﬁg h:gil%g%%&%ﬁ gﬁt’ £8? %’e‘ ggfé ?o@Fﬁ%ﬁ"fﬁ‘g

further feature resent 1 nvention 't r maceuti cal
conposi ti dfs & HP™ Suifable feri pralngrenrcantesal| edminuaercbmund of

formula | rrefered iforase ideluae]. ot axaRpie) 88bsallY, tablets,
10 coated tablets, ampoules and/or vials gohtaining1
a lyophilized mass of the salt. _ ..
The active ingredient may be incorporated in o/
excipiants or carriers convenfionally used in pharma-
ceutical_cémpoéitions such as, for example, talc,
15 gum arabic, lactose, gelatine, magnesium stearate,
corn starch, aquedus ot'non-aqueous vehicles, polyvinyl-
pyrrolidone and/or mannitol.
The composztions may be advantageously formulated
" as dosage unxts, each dosage unit being adapted to
20 supply a fixad dose of the active ingredient. Each
dosage unit may conveniently contain from 10 mg to
500 mg, preferably from 20 mg to 150 mg, of the active
ingredient according to the invention.
_ ' The following non-limiting Examples serve to
25 1illustrate the present invention. ' ~



3

-

conpatible acid addition salt thereof, in association with one or nore

phar maceutical carriers or excipients. For pharmaceutical adm nistration
the conpounds of general fornmula | and their physiologically conpatible
acid addition salts may be incorporated into conventional pharnmaceuti a]gl
préparations in either solid or liquid form The conpositions may, f P
exanple, be presented in a formsuitable for oral or parenteral

adm nistration. Preferred forns inC|Ud§8 for exanple, capsules, tablets,
o]p)

coated tablets, anpoules and/or vials
- salt. The active ingredient may be incorporated in excipients or carriers

10

faining a |yophilized nass of the

- conventionally used in pharma- ceutical conpositions such as, for exanple,
- talc, 15 gum Bxaiepte lactose, gel atine, magnesium stearate, corn starch

aqueous or

non- aqueous vehicles, polyvinyl- pyrrolidone and/or mannitol.

- The conposi ti ane% lb&@ﬁyﬁm%%l J OrHL it A% dOsage units, each
0 sSupp f the active

dosage unit berng adapte

EACh; £p3A0 o Ll @owrﬁ;ufﬁtmnﬁw Tl 7 1086500 1D,

i ngredient.

preferably from20 ng to
~invention. Th&30Q! gbwi ard neskernt nf15 ng) ExasEttisrea W 14028 iflokust hauest he
| pr esent inven&Lon. '

N\

0 e ‘active ingredie

en poured into water (1500 ml). The solution was filtered and

basified with 10% sodium hydroxide solution. -The solid which

separated was filtered, washed with uater. and dried to give
48.1 g of the title compound. M.p. 216-219°C.

Following the above proceduré, us.'ing the appropriate phenacyl
bromide and the appropriate amide as starting materials, th'e.'

following nitrophenyl imidazole derivatives were also prepared :

2-Methyl-4-(3-nitro-pheny!)-1H-imidazole M.p. 146-147°C

2-Ethyl-4-(4-nitro-phenyl)~1H-imidazole M.p. 204-205°C

2-1soprépyl-4-(4-nitro-phenyl )-1H-imidazole M.p. 201-205°C

2,5-Dimethyl-4~(4-nitro-phenyl)-1H=imidazole M.p. 234-235°C

" 2-Methyl-4- (}-bromo—4'—-acetam i do—pheny -1H~

imidazole _ ' | | M.p. 152-154°C 
2—Pl\enyl-4-(4-nitr_o;phenyl )-1H-imidazole = M.p. ,2'31-233°C
- Example 2

2-Methyl—4-(4-amino—phenyl)-lﬂ-imidazole

Z-Mgthyl-4-(4-nitro-phenyl)le-imidazole (28 g) dissolved in
methanol (210'ml) was hydrogenated in the presence. of Pd/C 10% (1.35 g)

according to the



- 12 - Exanple | 2-Methyl -4-(4-nitro-phenyl)-1Him dazole A m xture of
4-nit henacyl brom de (1009), acetami de (300 9), and water (15 9) was
stir t [err] for 8 hours, then poured into water (1500 mi). The '
sol was filterd and basified with 10% sodi um hydroxi de sol ution. The;
sol i ch separated was filtered, washed with water and dried to gi ve“"

48. 1 of the title conpound. I\/r'p13216 [err]. Follow ng the above
procedure, using the appropriate phenacyl brom de and the appropriate ani de
as Stagl tal Ml‘aﬂf at | :Rdin NGBt AtAPE £ Nhert halazol e derivatives wer e
al so prepre 2- Met hyl -4-( 3- mtro phen | )-1Hi m dazole - M p. _
146- F&?@h‘ZEEFHyPM?“@&- i ft endsakea up, the catalyst 204- [err]

2- Isg%rory.l'tér(a @thr%"%hqriw Is) luﬁ_.mnd%éazoreapo tggzgh Pe}nfss”

4-nitro-pheny
2 |\/Etﬂ‘by|g-|4re(33bl20@004f- abet anitde- ploapyuhd  bis |amst§mrtquesolid
Mp. 152-[err] ?‘ Phenyl - 4- (4-nj tro- phenyl )- 1Hi m dazol e M p
231- Feddeveeanshe 2 Vﬁeﬂ?ﬂcedi’“(&JaMSHBSpﬁéﬁyP?PFPPY'l‘rPEIazBI'E"°‘
2- Ve I henry|l azaha n net hanol (210
) TR T R e o oo o g B BapBiag), JhnTgeyfoebn TESNENG,
at noseee @alpoepreparadd at room tenperature. V\hen t he cal cul at ed" anount  of
hydrogen had been taken up,the catalyst was filtered off and the sol ution

- vas viRehyled-(g-dminesphienydi)vaH23middzel et he tiM.IR Q@BRqWR8cas a spongy

sol i d. -
2-Etbyl-4-(4-am|no-phenyl)—lH-lmudazole ' spongy solid L

2-!sopropyl-4-(4-amino¥pﬁeny|)-IH-ihidazolé spongy solid

2,5-Dimethyl-4-(4-amino—phenyl)-1H-imidazéle K.p. 190-192°C

2—Meth0xy-4—(4;amPhnghean)-lHiimidazole M;p.'242;244oc

2—Acetamido-4-(4-amino-bhenyl)-fH-imidéiﬁle M.p. 215-216°C

2-Amiho-4-(4-amino-pheny1)-1H-iﬁida£o|e N M.p.:l43-l44°c

Z-Methyl-4;(3-methyl-4-amido-phenyl)41H—

" imidazole . : . o M.p. 135-136°C
z-Methy"4‘(}-meth0xy-4—amino-phen'-y')__IH_ o L ‘ V‘
imidazole . '  M.p. 167-168°C “

2~-Phenyl-4-(4-amino-pheny!)-1H-imidazole M.p. 198-199°C

E*amgle 3

2-Methylthio—4-(4-nitro—phenyl)-IH—imidazoié

To a solution of sodium (2. 3 g) in ethanol (190 ml) was added
in portions 2-mercapto~d- (4-nntr~o-—p'1enyl) -1H-imidazole (21.1g9).

After 15 minutes" starrsng. 4 solution of iodomethane (14 2 g)

in ethanol (50 m!) was added dropwise. After an additional 2 hours'

sturflng_at room temperature, the solutlon was evaporated to



Fol | owi ng the above procedure, using the appropriate nitro- phenyl
derivative, the foll ow ng am nophenyl derivatives were al so prepared:
2- Met hyl - 4-'( 3- ami no- phenyl ) - 1Hi mi dazol e Mp. 135-[err]
2- Et hyl - 4- (4*am no- phenyl ) - 1Hi m dazol e spongy solid
2-{sapropyl - 4- (4-am no- phenyl)-1Him dazol e spongy solid
2, 5- G net hyl - 4- (4- am no- phenyl ) -1H - m dazel @¢4M-p. 190-1920C
2- Met hoxy- 4- (4 am no- phenyl ) - 1Hi m dazol e Nlp 242- [err] -
2- Acet ami do- 4- (4- ami_no nyl)-1,H i m dazql e :
2- Ami no- 4- (4-a ﬁB“bﬁenyr ¥?% ' ZBPE § Sas™ if‘i4% T%r?ﬂtLr Filtered .
2- Met hyl - 4- ( 3- BﬁHhBF1édaﬂbn ipbengl ) - afbflahéazpéee compound. M.p. 200-202°C.
Mp. 1.35-136C 2- thhyl nethoxy ani no- phenyl ) - | B |n1dazole

I

P LRI e

sodi um (2. 3 g)shmcébhaQObré&99e61Bymﬁﬁlﬁdﬂedcé@u@@fétéﬁﬁang from 2-hydroxy-
- 2-mercapt o-4-(4-nitro-phenyl)-1H.im dazole (21.1g). After 15

- minutes"stirring-¢ é‘gbgﬁ?raheﬁY'?DH@nﬁ?hﬁﬁé°ti4 2 9) in ethanol (50 nl) was
added dropwi se. Ater an additional 2 hours' stirring at room tenperature,
the solution was evaporated to 1 4- dryness. The resi dual solid was
treated with ter, ,Filtered and dried to give 18.1 9 of the title
conmpound. Nlpwgéégg%3+ﬁ] 2- Met hoxy- 4- (4- ni tro-phenyl) - 1Hi m dazol e (M p.

295-[err] was shn1larl prepared by this procedure,starting from
2. hydroxy- - -@M@M =1H-imidazole

- Concentrated hydrochloric acid (60 mi) was added dropwise to a

stirred suspension of 2-meth9|thio-4—(44nitro-phenyl)-IH-imi—
dazole (5.88 g) and granulated tin (8.9 g) 'in water
{25 ml). After 3_hours' stirring at 100°C, tﬁe mixture

- ' : - was cooled to room temperature and filtered. The solid was

- dissolved in water and éhe'résulting solution was filéered
and the filtrate evaporated to dryness. The residual solid
was washed with ethanol, filtered and then treated with an
ethanolic solution of sodium ethoxide'to give the free base
(3 g). M.p. 85-86°C. _

Following the above procedure, other nitrophenyl derivatives
BN | were reduced to give the following'aminesz

2-Ch|oro-4;(4-amino-pheny|)-1H-imjdazole ‘ M.p. 56-58°c

Z-MethylsulFinyl-4-(4-amino-phgnyl)~1H-ihidazole. M.p. 83-85°C

2-Sulfamoy!-4-(4-amino-phenyl)-1H-imidazole M.p. 111-113°C

Example §

2-Chloro-4-(4-nitro-pheny!)-1H-imidazole

A mixture of 2-hydroxy-4—(4-ﬁitro-phenyi)-lH—imidazole (15 g)

‘and phosphorus‘ogychloride (750 ml) was heated under reflux with



Exanpl e 4 2-Methylthi o-4-(4-am no-phenyl)-1Hin dazole Concentrated
hydrochloric acid (60 mM) was added dropwi se to a stirred suspension of
2-met hylt hi 0-4-(4-nitro-phenyl)-IHim- dazole (5.88 9) and granul at ed tin
(8.9 n water (25 m). After 3 hours' stirring at [err], the mixjuyre
was coyegd te roomtenperature and filtered. The solid was di ssol ved in
wat er d.the resulting solution.wps filtered and the filtrate evaporated
to dryness. The residual solid was washed with ethanol, filtered and then
treate t S | dBme8s! free base
(3 9. gtﬂ}bng%ogr?@ﬁghﬁowq%gtﬁl%%%%ggggﬁgékggt%gr nltrogﬁgnyl

deri vatheesesvedee rvedslcedte@ o vt t hie5 f\oiﬁh)va rrgzmg rYeHsPO buffer

2- Chl or o0-,4- y . 5 -580C

2- Met h??gu?§1: n?/‘F (W%’Pn‘k%c%%?ﬁ‘% 0 1 daZtfiter |\9["|6’ sy [ther )

2- Sul f 3rg¥hid-§4tad - PEeNW dpdiht b davd  the crude pr¥ductlihd err] Exanpl e
5 2-Chl oro-4-(4-nitro-phenyl)-1Himdazole A m xture of

2- hydrekyomtqsmwwd p¢ren§1 hiastgel ke ddive (0T B afdhshdspHer us

oxychl g ‘gigw(ﬁz ) d under reflux with -15- stirring for 24
hour s. e sol utTon” wa e orated to dryness, and the residue was taken to
pH 6.5 with a H PO /HPO buffer 2 4 4 and extracted with
di chl or onet hane. After drying, the organic solution was evaporat ed and
t he crude pro gct was chr omat ogr aphed on si I|ca gel to give 6.7 g of the
title Example 6 =
. _ o/
2—Methylsu|Finyl—4-(4—ﬁitrophenzl)—lH-imidazole
Hydrogen pebo#ide (36%, 100 ml) was added over 2 hours with
stirring to a hof (60°C)_solutiqn.of 2-methylthio-4-(4?
nitro-phenyl)-1H~imidazole (19.6 g) in methanol (500 ml).
After an additional 24 hours'heating at 60°C, the mixture was
cooled to room temperature and filtered and the resulting solid
- was dried to_give 16.1 g of Ehe title compohnd. M.p..220-'
222°C. | |
Examglé 7 _ - . | ;J

2-Sul famoy | -4-(4-nitro-phenyl)-1H-imidazole

Chiorine wés introduéed,throﬁéh a capillary tﬁbe at a
moderately rapid rétenfor'40 minutes,into a stirred ice-
cooled mixture of 2-mercapto-4—(4-nitro-phenyl)-IH—imfda-
zole (10 g) in 1IN Hydrochloric acid (100 ml). The sulfonyl
chioride which separated was filtered, washed with cold
water and added to an excess of liduid ammonia. After
evaporation of the excess ammonia, the residue was taken
up in a little dilute ammoﬁium hydroxide solution and filtered
through charcoal. The sblution was cooled and made slightly

acidic and the solid ,whicﬁ separated was filtered and -recrystallized
from water to give 3.4 g of the title compound. M.p. 227-229°C.



conpound. M p. 136-[err] Exanple 6

--2-Met hyl sul finyl-4-(4-nitrophenyl)-1Himdazol e Hydrogen peroxi de (36%
Rl ) was added over 2 hours with stirring to a hot [err] solution of /
2- et hyl t hi-o-'4- (4- nitro-phenyl)-I1Himdazole (19.6 9) in nethanol (%0
m }* After. an additional 24 hours'-heating at [err] the m xture was cooted
to roomtenperature and filtered and the resﬁtlng solid was dried to give -
16.1 9 of thetltle corrpound Mp. .220- [er Exanple 7

2- Sul f anoyl - (54”134 r0gphenyl ) - 1Hi.m dazol e -Chl ori ne was introduced, thr ough
a capillary tu be—'a'r-a—n'oderately rapld rate for 40 mnutes,into a stirred

I ce- cooled m .phenyl 1H-|mda- zole. (10 9)

i N1IN hydrochl o pEoF-8e whi ch separ ated.was
filtered, washed W|th cold water and added to an excess of liquid ammoni a.
Aft er evaporatﬁow'dﬁurﬁeoéxtegg'aﬁwﬂnratr?hétﬁégpbae°mashr§k%ﬁhhgr|dsa(70 9),
I|ttIed|Iuteq:r;r£Q| h sol o] hhte u C

The sol uti on was c%(')'“? XQ gg sﬁ"’gtﬁh $zg?:|6d|r"(|:ban ?hlégégf ?%ﬁﬁ% fa.
separ at ed was f(i7Ix @rlédwalsdtlakenysbabl-il 4e8 f«nbm 3% esob ougi yedBoXi de odnd highe
title corrpound p. 227- 6 .

2- Ani no- 4- (4- ni*he &epﬁ'éﬁylhgealtﬁlil ﬁltdégé £\°ﬁ1 urfﬁjég% es. The hot solution
-am no-4-nit rowmseﬁa.rlltem‘eﬂeah;ldltbehboﬂ-udewtlioh%ep«%;@t%@n‘CI%S (W@‘-’Q)Wl%t er

. (2100 m ), and £G09€ a3e¥ ana?@rded to give 25 g of the title compound.

W, M.p. 235-240°C (as the hydrochloride).
Example 9
2-Acetamido-4-(4-nitro-phenyl)=-1lH-imidazole
A mixture of 2-amino-4-(4-nitro-phenyl)-1H-imidazole. (17.3 g)
in acetic anhydride (100 ml) was heated at 100°C for 1 hour.
The solution was evaporated to dryness, and the residue was
treated with ether,'FiItered and dried to give 18.9 g of the
title compound. M.p. 242-244°C.

Example 10

2-Ethylamino-4-(4-amino-pheny!)-1H-imidazole

A suspension.of 2-acetamido-4-(4-amino-phehyl)-IH-imidazolé
(16.9) in anhy.dr'ous tétrahydroFuran' (160 ml) was added dropwise

to a stirred suspension of lithium aluminium hydride (12 g)
in anhydrous tetrah&drdfuran (240 m!). The mixture wés heated
at 60° for 4 hours. |

After cooling and treatment with water, the solvent was evapo-

rated and the residue was dissolved in 10% hydrochloric acid.



(70 M) was taken to-pH 4.5 with 30% sodi um hydr oxi de and t he whol e was
t [err] for 45-m nutes. The hot solution was filtered and the solid
yepar at ed was washed with cold water and dried to give 25 g of the °
gnpound. M p. 235-240C (as the hydrochloride). Exanple 9 ' '
2-Acetdm do- 4- (4-nitro-phenyl)-1Himdazole A m xture of _
2-anino-4-(4-nitro-phenyl)-lkkinida%ple.(17.3 9) in acetic anhydride (100
m) was heated at [err] for 1 hour.' The solution was evaporated to dryness,
and theneesbdueivaswasephedfvéd hwethesos fsdd B thyai¥beildee Gd1tdioe 18.9 ¢

of the_ti.t o ; 42-lerr] | e, 10,

> e hyPaf FBeat0aokREna. BRLRETSR 1At o HENRES U st agetate.

2- acet dhedorgapidcaphasephasyeyapes ated sve|dr ¥ri@s9)ta rgiareh\8dri2ogs of
tetrahygpotypan &dRBolhavas added dropwise to a stirred suspension of ,

l'i thium al um nium hydride (12 9) in anhydrous tetrahydrofuran (240 nml). The
mi xt ur ¥-Ras8fAzdf el- at [err] for 4 hours. After cooling and treatnent with
wat er, the solvent was evapo- rated and the residue was dissolved in 10%
hydrochl ori c acid. - 17 - The solution was basified with 30% sodi um

~hydr oxgde ﬁpguiion and the resulting solution was extracted wi th ethyl

acet ate- ani c phase was evaporated to dryness to give 8.2 g of the

title goppound. .. 89-[err] Exanple 11
SOMPER P-4 M Do Snd S dmi v T heny )~ 1H- imi dazo e

Q
O

ot

A mixture of z'methy|-4-(3-bromo-4-§cetamido-phenyl)-lﬂ;fmida- b
zole (15 g), concentrated hydrochloric acid (10 ml) and water ° |
(30 ml) was heated under reflux for 45 minutes. The solution

was then cooled to room temperature and basified with 10%

sodium hydroxide solution. The residue was filtered, washed

with water and dried to give 10 g of the title compound.

M.p. 34-36°C. | - -

Example 12

Z—Methy|-4-(§:;yano-4-amino-phenyl)-IH-imidazole

A mixture of 2-methy|-4-(3-bromo~4~amino-pheny!)-1H-imidazole (5.12 g), -
copper () cyanide (2 g), and quinéline (15 ml) was heated
under reflux for 4 hours. After cooling and decomposition
with an acidic solution of ferric chloride, the mixture was
extracted with ethyl acetate. The organic phase was dried
and then evaporated to dryness and the residue was treated
with wéter, filtered énd dried to give 2.1 g of the title
compound. M.p. 89-91°C. '



2- Met hyl - 4- ( 3- br ono- 4- am no- phenyl ) -1 Him dazole A m xture of

2- met hyl - 4- (3- br ono- 4- acet.am do- phenyl )-1Himda- zole (15 9), concentrated
hydrochloric acid (10 m) and water (30 nml) was heated under refl @b 45
m nutes. The' solution was then cool ed to roomtenperature and bas W t h
10%-$edi um hydroxi de solution. The residue was filtered, washed with water
and dried to give 10 g of the title conmpound. Mp. 34-[err] Exanple 12

2- Met hyl - 4- (3- cyano- 4- am no- phenyl ) -1H i m d&261e A mixture of 2 :

“met hyl - 4- ( 3- brﬂmpq-uamophenyl )-1Himdazole (5.12 9), copper (l) cyanide
(2 g), and qui—n-o!h-n-e—(-i's m ) was heated under reflux for 4 hours. After
cooling and degcq sitiora w th an acidic sol uth 0 ﬁrric chloride, the
mxture was edf-ferde—AtH—SERIPTRLararAT NPRRNBAXAATS-pHALBARRLS dri ed and

- then evaporated to dryness_and the residue was treated with water, filtered
and dried to diVE*ZPIeg°5f2rﬁechE£ jﬁénﬁbaneT4NPp!ﬂsgpthYF]-lﬂ-tmﬂ§P20|e
Exanpl e 2- Met el »4- (y3-.car ly ~ o4RRe - I mdazol e, A nj r e, of

2- et hyl -4-(3?&3;1 ), 2k ?@%ﬁéﬁym kR, f"ﬁqbdgé‘é?e%@g %aﬁgti?rbneeﬁ A )?| RA
400 (OH) (12 Yad Mt unba® Fe¥1ves tbeabeHoupgder Aftétixcdmlitg hand s.

Af t i d filtration, t L ut i )
i ve 4 1 g of THETAtIARcoRBoRISEIED. “es 7o BPPEAERG £p Snifedt MEE LV
2- Met hyl - 4- ( 3-quet hy lof4-thiet tdtillee cpmpolindi. ni Mapel 837-139°C.

Example 14

2-Methy | ~4-(3-methy | =4-nitro-phenyl)-1H-imidazole

2-Methyl-4-(3-methyl-phenyl)-1H~-imidazole as the nitrate salt

(15 g) was added portionwise to 96% sulfuric acid (40 ml) ét
. room temperature. The solution_was heated at'9°°C'For 1 hour,

cooled, diluted with water (200 ml) and neutralized with

sodium carbonate solution. The solid which separated was

Filtered-and the solution_waé made strongly basic with

10% sodium hydroxide solution. The residue which precip-

jitated was filtered and dried to give 5 g of the title
N/ compound sufficiently pﬁfe to be used in the next step.

M.p. 158-160°C. _
The following intermediate was also prepared in a similar

- manner:

2-Methy!~4~(3-methoxy-4-nitro-pheny!)-1H-imidazole
M.p. 191-192°C. |



2- Met hyl - 4- (3-net hyl - phenyl ) -1 Hi-m dazole as the nitrate salt (15 9) was
added portionwise to 96% sul furic acid (40 m) at roomtenperature. The
(¥ was heated at [err] for 1 hour., cooled, diluted with water (200 - *
heutral i zed with sodium carbonate sol utin. The solid which _
d was filtered and the solution was nmade strongly basic with 1096
sodi um hydr oxi de sol ution. The residue which precip- itated was filtered
and dried to give 5 g of the titl® t®mpound sufficiently pure to be used in
the next step. Mp. 158-[err] The follow ng internmedi ate was al so prepared
in a simlar manner: 2-Methyl -4-(3-nethoxy-4-nitro-phenyl)-1Him dazole -
M p. I - 19 - Exanple 15

N- Cyano- N -/4 2-nt hyl -i.m dazol - 4-yl phenyl 7 forrram di ne A sol ution of
2- met Neyan A 3=petbydTim dage It hyl :

N- cyanof or m m'_date_ (9.359) in ethanol (150_ m) was stirred at room

t enpeA adolluti cav of E-gathy I+he( 4c-ayitricabhériad li- IH-0d idazone@ (16 09) @adasthipy filt ra-
tion, vvash“ﬁj W, t h COl&r gh nol and dried t? give 15.2 9 of the title
conpoliTryanefosmimids s edn)ethang) &g H@saﬁ"ohf?ﬁra&c%%?e usi ng t he
appr %F&@E%J&RGﬂ-@t wae @L%télh?zédomew emaaee&a By NEIeNgI e prepared

N-cyano-N -/ 3- i m dazol - 4-yl ) phenyl fornmam di ne

M p. ZQEnZS%Q\ddovirhl\cdyﬂambl /attd(é'leldhytto ohveld5o? -giof thehtit)e 7-
.for rrangnglongd M.p. 175-176°C (dec.). M p. 22-229C(dec.)

Fol lowing the above procedure, using the appropriate starting materials,

the following N-cyanoamidines were prepared :

N-cyano-N’—/"3-(2-methy l-imidazol~4—y| Jpheny!_/- |
formamidine : | M.p. 225-230°C(dec..)

N_-_cy_ano—N'-/-4—( 2-ethyl-imidazol-4-y| )phenyl 7-

formamidine - M.p. 227-229°C(dec.)

N-cyano—N’-~/ 4—(2-|sopropyl-1m¢hzol-4-y1m¥]7‘ '
formamidine _ M.p. 221-223°C(dec.)

——————————————

N~cyano~N’-/4-( 2—methyl =imidazol=4-yl| )pheny 17-

. acetanudme _ . 152_1530c'('dec.) | i
N-cyano-N’ -/4-(2 S-dnmthyl-tmndazolﬂm | \J .

h _ .
ormamidine | . ) M.p. 145—148°C(dec )

N-Cyano-N’ -/ 4-(2-methylmercapto—:mndazol—4—yl)phenyl 7-Formamdme
M.p. 232-235°C (dec)

N—Cyano—N‘-/ 4-( 2-hydroxy-imidazol~4-y| )phenyl 7-f'or'mamnd|ne
M.p. 255-258°C (dec) |

N-Cyano-N’-/ ~4-(2-methoxy—imidazol -4~y )pheny |_/~formamidine

M.p. 270°C (dec)

N-Cyar.\o-:‘l ‘~f “4-(2-sul Famby }-imidazol-4~y1 )pheny .l_7 ~formamidine |

M.p. 241-242°C (dec)



N cyano-N -/4-(2-i sopropyl imdazol-4-yl) phenyl formam dine

. p. 221-223C(dec.) N-cyano-N -/4-(2-net hyI -i mdazol - 4-yl) phenyl 7-
acet am dine M p.152-153C(dec.) N-cyano-N N -/4-( 2.5-dinmethyl-indazol
phenyl formam dine Mp. 145-[err](dec.) N Cyano-N

- 1"d>(2- met hyl ner capt o-i m dazol - 4-yl ) phenyl ~79f0oLmam dine M p. 232-[€
(dec) N-Cyano-N -/ 4-(2-hydroxy-imdazol -4-yl)phenyl 7-for mam di ne M p.

255-2580C (dec)

N- Cyano-N -/ . 4Ne\2ytnset-wox_y4+(rﬁ—dazt@imde-yhn)anyi—vi-)ﬁmlmﬁ-drznmdvume 2700C
- (dec) Nqano-w—swﬁwwwﬁpheﬁy}—%ﬁhﬁﬁﬁh-ne M p.

241-2420C (decM.p. 228Q230Rc Qasd- N -/ 4-(2 -acetam do-i m dozol --4-yl

) phenyl 7-formamidine Mp. 228-[err] (dec) N-Cyano-N -/

ﬁl— gaﬁg hyl - ?mznnc,uxbd@ 442k 4N AN noli hiiaZB 4l Mphh Pt réanraﬁraﬂne(deg)

247- [err] (dec - cyano-4-(2-nmethyl-im dazol 4 yl ) phenyl .

7-formam di ne )I\A/I%I- Q%g.nﬂMlédfg)ec) N- Cyano- N -f
2- car banoyl rreth -/, dazol r 250- err
(dec) N- Q/yano &Igc WA’E%Y'M)‘:BZ-F? oq gaygr) nr¥n1|=\r? I(tormamld ]
.p.-247-248°c (dec)

N-Cyano-N’-/ ~2-cyano-4—(2-methy! -imi dazol -4~y )pheny I_]-Formami dine

W M.p. 239-241°C (dec)

N-Cyano-N’~/" 2—carbamoy | -4—(2-methy|-imidazol -4-y| )pheny I_7-Fornram idine

M.p. 250-252°C (dec)

. N;Cyano-N ’ -1—4-( 2-amino-imidazol-4~yl Yoheny!_/~formamidine
M.p. 220-222°C (dec) |

N-Cyano-N ‘ -/ 2-methy|=4-(2-methy|=imi dazo | =4~y )pheny | 7-For-mamr dine

M.p. 234-236"(: {dec)

N~Cyano-N’~/ .2—methoxy-4-( 2-methyl-imidazol~4-y!)phenyl_/-formamidine -

M.p. 263-266° (dec)

N~Cyano-N’=-/"4-(2-pheny|-imidazol -4-yi )pheny|_/-formamidine
M.p. > 280°C ' |

N-Cyano~N’ -1-4—( 2-methyl~-sul finyl-imidazol-4-y! ) pheny |_/-formamidine

- M.p. 222-224°C (dec)



M p. 220-222C (dec) N-Cyano-N .-/ 2-methyl -4(2-nethyl-im dazol -4-yl)phenyl
7-formam di ne M p. 234-236C (dec) N-Cyano-N -/ '
2- e y-4-(2-met hyl -i m dazol - 4-yl ) phenyl 7-formam dine Mp. 263-[err]

(de Cyano-N -/ 4-(2-phenyl -im dazol -4-yl)phenyl 7-formamidine Mp. >
280 ano-N -/ 4-(2-methyl-sul finyl-imdazol -4-yl)phenyl 7-formam di ne
M p. 222-Terr] (dec) - 21 - Exanple-16 N-Methyl-N -/ o

4- (2-met hyl -i m dazol - 4-yl ) phenyl _7-formam di ne (Conpound 1) N-Cyano-N -/
4- (2- rExample Mi&lazol - 4-yl ) phenyl _7-formanidi ne (2.25'9) was added in one
portion to a solution of 33%aqueous nethylamne (22.5 m). After a few
i nut Se-Metindl-No-4 dpéz-aeEh&I-Thedau&p@%i);ﬂfénwaS/—beJ-rﬁaw edmea(ldonbhgng q§i dual

solid et to—gve—t—2—g—et—the—tte—~conpound.

Mal eat salt ejha . 74C alysis [err Found %
C 54. - }‘& Egﬁtm’ "‘“'%‘i’i é j ti%d"g% (2]25 ot v86, 81
H 4, 97added in QN POT thien fte) |aowoﬁgté9np9@na§%meqee9ueprae'ehwlanrnian%| m | ar
ﬁg{'ﬁrﬁﬁ""g trd 1)L f2 rmatetrh% @eﬁ%%ﬁ%@b@' :&eségﬁ.anépHEﬁtQ&e\él'ﬁh@ y descri Id bg;ll

y ne -im_da y mam di n npoun
Vel eaianeRans o gan silterta grd thel §§e§u¥ae67%aw§.§af%$$ﬂ
Found #with wate® &41&491r1ed to, give21.2 g of hhé2tR8le compound.

Maleate salt (ethanol) M.p. 173-174°C (dec.)

Analysis .
C20H22N408 Found % C 54.07 H 4,79 - N 12,31
Calc. % C 53,81 H4,97 N 12,55
The fol lowing compounds were prepared in a sumllar manner starting from
the N-cyanocamidine derivatives preVIously descrlbed
N-Ethyl-u'-[4-(z-methya-;midaz_ol-4-y|)pheny|_7-romamidine (Compound 2)
Maleate salt (ethanol) 'M.p.:166-168°C (dec)
Analysis o . : B
CopygN03 ~  Fomd% C5449  .HS521  N1238 v

Calc. % C 54,78 H 5,25 N 12,17

N-lsopropyl-N'-/'A-(Z—methyl-lmldazol-4-yl)phenyl 7—Formam|d|ne (Compound 3)

Maieate salt (ethanol) M.p. 192-193°C (dec)

Analysis

oty g Foud 5 C 55,8 HS5,50 . N 11,63
Calc. 3 . C 55,69 | H 5,52 N 11,81

N-AlIyl—N‘f£f4-(2—methyl-imidazol—4-yl)phenyl_]—Formamidine (Compound 4)

Maleate salt (ethanol) M.p. 170-171°C (dec)



21 244 8 Calc. % C 54,78 -H 5, 25 N 12,17 N-|sopropyl-N -
N 4-(2-nmethyl-imdazol -4-yl)phenyl 7-fornmam di ne (Conpound 3) ‘Mal eate

salt (et hanol) ‘M p. 192-193C (dec) Analysis C H NO Found %
C 55, 84 H 5,59 N 11,63 22 26 4 8 Calc. % C 55. 69~
H&.52 N 11,81 NAlyl-N -/ 4-(2-gethyl-im dazol -4-yl ) phenyl ‘
7-formam di ne (Conpound 4) Ml eate salt t hanol ) Mp. 170-1710 -
(dec) -22- Anal ysus C22H24 N48 Found : C 56, 17 ' H
5, 00 N foabsiicalc. % ~ C 55,93 H 5,12 N 11.86
N- Propar gyl - N - met hyl -d fi,gazol - 4- gl nyl 7-f ar ggm di ngy ¢£qgoound
5) Mal eate sal FIZQIgZ&R&I ) . Pollhd M p. El%%??GZC (d'fa?)’egnal ysi%sQC H NO

. Found % C 56, 23 Gdid. 70 C 53N932,05 2252224 8 CM ¢1,8%
C 56, 17 H 4. 71 N 11,91

N-n- Hexyl -N -/ 4-(2-net hyl -i m dazol - 4-yl) phenyl 7-formam di ne (Conpound 6)

-Mal eate salt (acetone) _ M E 127- 130C'(dec22®Anal ysis C H NO
Found % N-Brromergy | -N’~/ 4(&;meshy | ~imi dazql 14y yd Iebegryd 2/ f ogmamiidine dfompound 5)
C 58,13 H 0, 24 N~1I0, 85 N (Z- VBT NOXYetnyr J-N -7
4- (2- et hyl - i niMdbeatie daltf Yettanpl) 7- f or manidi.né6Q-C62oddec)” )
Analysis ' .
: C22H22N408 Found_% C 56,23 ~ H 4,70 N 12,05

Y | . Cale. & C 56,17 H 4,71 N 11,91

N;n-HexyI—N’féz-(2—methy|-imidazol-4-yl)phenyl_7;Fbrmamidine (Compound 6)

Maleate salt (acetone) M.p. 127-130°C (deCj
Analysis : . |
CZSH32N408 Found % _ C 57,87 H 6,24 N 10,62 .

Calc. % C5813  H624  N10,85

N—(Z-Methoxyethyl)-N'f£f4-(2-mefhyl—imida;ol-4—yl)pheny[_?-Formamidine

N/ l(Compound 7) _
Maleate salt (acetone) M.p. 161-163°C (dec)
Analysis .
C22H26N409 Found % - C 54,13 H 5,29 N 11,28.

Calc. % . C 53,87 - HS5,34 N 11,42



Mal eat e salt (ac'etone) _ Mp. 161-163C (dec) Apalysis C H [Jerr]

Found % C 54.13 H 5, 29 N 11,28 22 26 4 9 Calc. % .
C 53, H 5, 34 N 11,42 - 23 - [err] (Conpound 8) Mleate

. sal t'{{=at one) Mp. 166-[err] (dec) Analysis C H NO D3
Foung 4% C 53, 57 H 5, 21 N 11,59 22 26 4 9 Calc. % . Cw
53, 8 H 5,34 N 11,42 — 2

N-(2-Methyl thioethyl)-N -/4-(2-nmethyl-im dazol 4-yl") phenyl _7-formami di ne
(OOWDOHI\ —ﬁ;drl\(/ﬁ EQEQ]?E}M J-C(eul@n@l)-nmdo:nl—.l-vl )phM pl- ,l?(Q-nM?—@n(deC) Anal

ysI's _err =OLA %
C 52, 1?Cmpund Igy 5, 18 N 11, 06 N-(2 Cyanoethyl) N -/
4- (2- rTE'quY'F_I'TTT'd' zol - 4-yl ) phenyl 7-formam di ne (Conpound 10) Mal eate salt
(et han¥aleate salt (acetord)p. 162-[ er Mjp( d669168ACI(deck [err] "~ Found %
C 54, 29 H 4,71 N 14,35 Calc. % C 54, 43 H 4,78 "N
14, 43 Mdlysiopropyl methyl -N -/-4-(2-met hyl -i m dazol - 4-yl ) phenyl
7-formam di ne (Corrpound 1%) Funarate salt N(et hanol) - Mp.
154- 15@@26% Found C 53,57 5,21 N 11,59
- Calc. % C 53.87 H 5,34 N 11,42
N—(Z-Méthylthioeth&l)-N'7£f4—(2-methyl-imidazol-4—yl)phenyl_]-Formamidine ' o
(Compound 9)
Mafeate sait (ethanol) - M.p. 170-172°C (dec)
Analysis - .
022 26 4 8 Found % C 51.99 H 5,27 N 11,30

Calc. % C 52,17 HS,18 N 11,06

N—(Z—Cyanoéthyl)-N'-£T4-(2—methyl-imidazol—4—yl)phenyl_?-Formamidine

(Compound 10)

Maleate salt (ethanol) M.p. 162-164°C (dec) | ' ;:’
Aﬁalysis | | ’
022H23N508 Found % _C 54,29 H 4,71 N 14,35

Calc. % C 54,43 H 4,78 N 14,43

N-CycIopropylmethyl-N'-£T4—(Z-methyl—imidazol—4—yl)pﬁenyl_7—Formamidine

(Compound 11)

Fumarate salt (ethanol) M.p. 154-157°C.(dec)
_Analysis :
CZ?H"(NJOS Found % C 56,60 H 5,30 N 11,53

Cale. % € 56,78 H 5,39 N 11,52



Analysis C H NO Found % C 56, 60 H 5,30 N 11,53

23 26 4 8 Calc . - C 56,78 H5. 39 N 11,52 - -24- [err].
(.Conpound 12) -Funarate salt (ethanol) M p. 164-166C (dec)-
Anal ysis [err] _ Found % C 58, 07 H 5.95 ' N 11,0
[ene "Cal¢c. % - C 58,36 - H5,88 _ 54 - N10,89
N-Benzyl -N -/-4-(2-methyl -im dazol 4-yl) phenyl 7-f or mani di ne (Corrpound

- Hydr ochl orlde sal t (Iet hano] ) M p. 225- [err] (dec) Anal yS|s [err]
Found % C 5g1(‘3.9 ohexy =N H_54615.—rm thyl- HNdfsob-g 1@"’2‘9"2'4‘&%{]"@'"' e T C
59, 51 HS5 - N15,42 NFurturyl -N -7

4-(2-methyl -im &%@Pwﬂd ilziphenyl 7-formam di ne (Corrpound 14) Hydrochl ori de-

salt (ethanol) ﬁ”'?”f?ysgltzéik#'ﬁjr)] (dec) An)‘q a(sh%‘jg%gs% (dec) Found %

C 54, 67 68 Cal c. H 5, 14

"N 15, 86 N-Ethy | 4-(2-ethyl -imdazol -4-yl )-phenyl 7-f or mani di ne

( Conpound 15) I\/ﬁ'i‘%a'tséssal t (ethanol) "M p. 165-167C (dec)
C25H30N408 Found % C 58,07 . H 5,95 N 11,00

Calc. % c 58,36 H_5.88 N 10,89

N-Benzyl-N'~/ ~4-(2-methy|-imidazol=4~y| )pheny I_7-Formam idine

= |

(Compound 13)

Hydrochloride salt (ethanol) M.p. 225-227°C (dec)

Analysis _ _

ISHZOC|2N4 Found % C 59.39 H 5,65 N 15,6;3
Calc. % C 59,51 H 5,55 N 15,42

N-Furfuryl-N’ -1—4-( 2-methyl-imi dazol-4-yl)phenyl_7-'Formamidine '

(Compound 14) . _

Hydrochloride salt (ethanol) M.p. 235-237°C (dec)

% Analysis _ : .
16 180I2N40 Found % C-54,67 H 5,27 N 15,68

Cale. % C 54,40 H 5,14 N 15.86 '

N-Ethyl-N’=/"4-(2-ethyl~imidazol~4-yl)~pheny|_/~formamidine

(Compound 15§) - .
Maleate salt (ethanol) = M.p. 165-167°C (dec)




25 - Analysis [er
11,59 22 26 4 8 Cal

]

;
c. %

Found %
C 55, 69

C 55.78
H 5.52

H 5,51 N
N 11, 81

-/ 4-(2-ethyl-imdazol -4-yl)phenyl 7-formam di ne (COrrpound

opyl - N -(2-
J eate salt (ethanol)
b . C 56,95

4- (2 [ sopropyl -i m dazol -
salt (Avrdlanop) |
C 56,78 y 615,87 ¢ aN
N 11, 4722\|216s¢p‘3 opyl - N3 &

(Conmpound 18) Mal eat €abal % (et hansg,p9
Anal ysis [err]

N 11,47 N Ethyl -
4-yl )phenyl _7-formam di ne (Conpound 17) Ml eate
Mp. 174-[err] (dec) Anal ysis [err]
11, §054.9

(2-1i sopropyl -im dazol - 4- ytil)phenyl 7-formam di ne

C 57,36

H 5 79 -« 25 =N 11, 30 CaIC

Found %
H 6,02

M p. 180-[err] (dec) Analysis [errdlf<<
C 56, 55
-/

H5,78

Rl Caho sp6

G569 55

H5,52M p. N@3;8err] (dec)
C 57,02 H 6,10 N 11,28 24 30

N 11, 15

N-1sopropy|-N’-/ “4~(2-ethyl-imi dazol-4-yl )pﬁeny l_7 ~formamidine

(Compound 16)
Maleate salt (ethanol)

M.p. 180-181°C (dec)

Ahalysis \)
c23H28N4°8 Found % C 56,95 H 5.79 N 11,30 '
Caic. % C 56,55 H §.78 - N 11,47
N—Ethyl,-N’—_['4-(2-isopropyl-imida‘zol-4-yl)phenyl-_?—Formamidine
(Conpouna 17) |
Maleate salt (ethanol) M.p. 174-175°C (dec)
Analysis _ : _
23 HygN A Og Found % C 56,73 H 5,8 N 11,60 |
.(_‘..alc. % C 56.55 ‘H 5,78 N 11,47 -

N-1sopropyl-N’~/ -4-_-( 2-j sopropy|-imidazol-4-yi Ypheny |_/-formamidine

(Compound. 18) _
Maleaté salt (ethanol)

.Analysis

Caat'30™4%8

Calc. %

Found %~

M.p. 168-170°C (dec)

N 11,28
N 11,15

C57.,02.  H6,10
C 57436 H 6,02

Found %



, - 26- N-lsopropyl-N/ 4-t'-phenyl-imidal-4-yl) phenyl /-formanidine
(Conpound 19) .Ml eate salt (ethanol) : M p. 208-210C (dec) @

“Analysis C H NO Found % C 66,01 H 5,95 N 13,
244 4 Caltc. % Cc 65,70 H 5, 75 - 26 N 13,33 N-|Isopropyl-N -/
4- (2-net hyl -i m dazol - 4-yl ) phenyl 7-acetam di ne (Conpound 20) Ml eate salt
(et hanol) M p. 1Q6-[err] (dec) Analysis [err]. Found %
C 56, 67 H 5_1- I}@propyl-NN-ﬁ_iTlglgp[\m)rl]-iwla@pl%—yl Iphe@y RE -5 mami dineH 5,78
N 11,47 N-Ethyl =N -7 2-(Z2,b-dil net hyl -1 m dazol - 4-yl yphenyr /-1 or mam di ne
( Conpound 21). MECamppoends 409 (acet one) Mp. 165-[err] (dec)

Analysis C H nd % - C 55, 41 .0 N 12.01
25 o0 & Cal. Bpleate salg fHARTP | o SRl aprzi0ft Yl

N-| sopropyl -N -/ 4-(2,5-di met hyl -i m dazol - 4-yl ) phenyl 7-formam di ne '
(Conpound 22) MMMI¥EESsalt (acet one) M p. 157-[err] (dec)

“Anal ysis [err] und % 56, H 2 )V Cal c
C 56,55 Coatloglle®s " fqung,® °% P60 TS Sis B2
Calc. % C 65,70 H 5,75 N 13,33

N-Isopropyl-N’~/ 4-(2-methy|~imidazol~4-y ! )phenyl_/-acetamidine

~ (Compound 20)

Maleate salt (ethanol) - M.p. 106-108°C (dec)

Analysis : .

C23H28N408 Found % ¢ 56,67 H 5,76 N 11,55
Calc. % C 56,55 H 5,78 N 11,47

N-Ethy | -N’~/ 4~(2, 5-dimethy|~imidazol-4-y| )pheny| /-formamidine

(Compound 21) |

Maleate salt (acetone) M.p. 165-167°C (dec)

N - Analysis
CooMa6N408 ~ Found % C 55,41 H 5,70 N 12,01

Calc. % C 55,69 H 5,52 N 11,81

N-Isopropyl—N’—[f4—(2,S—dimethyl-imidazol-4—yl)phenyl_7-Formamidine

(Compound 22) |
Maleate salt.(acetone) M.p. 157-159°C (dec)
Analysis

~ -
C23H23N4°8 Found % C 56,38 H 5,82 N 11,59

Cale. ™ ¢ 56,55 H 3,78 N 11,47



ettt rinatliin

- 27 - NEthyl-N -/3-(2 -nethyl -im dazol -4-yl)phenyl _7-formam di ne

(Corrpound 23) Mal eate salt (acetone) ~ Mp. 171-[err] (dec)

Anal ¥S)\x [err] Found % C 54,61 - H 5,19 N 11.98 21 24 °*
4 8 % C 54.78 H 5, 25 N 12,17 N-Isopropyl-N -/ :

3- (2> hyI -im dazol - 4-yl) phenyl - 7-f or man di ne (Conpound 24) Ml eate sal’t"‘
(acet one) Mp. 168-[err] (dec) Analysis [err] Found% -

C 55.44 - H 5,48 "I‘371169Calc % C 55.69 © H5,52 - N
11,81 [ Conpound 26 fol | ows] N-Ethyl - N -/ 4- (2- nethyl

rrercapto i m dazol - 4-yl ) phenyl 7-formani di ne (Conpound 26) Mal eate salt
(et han@l@thy N’ -/ 3~( 2-metlyP-i dieB=§ B85} 1 oHG®! /-eo.a.a....mal ysis C21H24NA 0 S

Found : , C 51, 22
H 4, 91(c°mp°umj\|231 38 N-Isopr opyl -/
4-(2- methytmercapt o-i m dazol yI )phenyl 7-f or mam di ne ( Conpound 27) - -
Mal eat Makeate sadtctasmtyne) M. P b71‘13®°clém (dec) Analysis C H N
0S Found % C 51,93 . H 5,20 _ i\ 11 25
Analysis
C21 24 4 8 Found 3 = C 54.61 H 5,19 N 11,98
Calc. % c 54078 H 5.25 N 12- 17 .
| o
N1 sopropy |=N’=/"3~(2-methy | ~imidazol~4~y| )phenyl_/-Fformamidine
(Compound 24) - _
Maleate salt (acetone)  M.p. 168-171°C (dec)
Analysis - )
2,,H26N 4°8 Found % C 55.44 ~ H5.48 N 11,69 |

Calc. % C 55,69 H 5,52 N 11,81
[Compound 26 follows]

: N—Ethyl-N'—L 4—(2—methyl mercapto—amdazol-4-yl)phenyl 7-Formamdme

(Compound 26) ' ' "
Maleate salt (ethanol) " M.p. 158-160°C (dec) |




22 264 8 Calc. % C 52,17 HS5 ,18 N 11,06 N-Isopropyl-N -/
4-(2- hydroxy-i m dazol - 4-yl )phenyl 7- formam I di ne (Corrpound 28) Mal eate salt
(acet one) M p. 211-213C (dec) -Analysis [err] . Found
% ' C56,47 . HH5.69 N15581720450alc % C 56, 66

H 569~ .. N 15,55 4 '
NI sopropyl -N -/4-(2-net hyl sul fi nyI -im dazol—42&|9 phenyl -formam di ne ‘;(‘é
~ (Conpound 29) Free amine (water) M p. 200-[err] (dec)

- Analysis C H Nenkls Found % .C57, 82 H 6, 23
19,15 14 18 4 Calc. % C 57,92 H 6, 25 N 19, 30 - 29- N-I'
C[err] (Corrpoundcf.mmN@?géate sahtun(daéetone() 51,31 H 5,00M p. R48:.286C (dec)
" Analysis [err] Found % %47 9(:7 1 ‘Z N 16 6 17 21 5
6 Calc. % C 48,22 Rla% 54 N—HI oPr opy | NNELe3!

4-(2-am no-i mdazol - 4-yl )phenyl 7 foramm di ne (Conpound 31) Mal eate sal t

(et hanol) _ Mp. 212-[err] (dec) Analysis

N-Isopropyl-N’fL 4—(2—methy|mercapto-imidazol-4-yl)pheny|_7?Formamidine

(Compound 27)

Maleate salt (acetone) : M.p. 150-152°C (dec)
k_j' Analysis ]

C22H26N4085 | Found_% C 51,93 . H 5,20 N 11,25
Cale. % C 52,17 H 5,18 N 11,06

N—IsopropyI-N'7£f4-(2-hydroxy-imidazol-4-yl)phenyl_?—Formamid;ne.

{ Compound 28) - )

Maleate salt (acetone) M.p. 211-213°C (dec)

Analysis _ : _ .

CI7H20N 4°s | Found %  C 56,47 . H 5,69 N 15,58
Calc. % C 56,66 H 5,59 N 15,55

N-lsopropyl-N'1£f4-(Z-methylsulFinyl-fmidazol-4—y|)phenyl_?eformamidihe

(Compound 29)

Free amine (water) ‘M.p. 200-201°C (dec)
Aﬁalysis . _
14 ISN 0S Found % | C 57.82 H 6,23 _N 19,15

Calc. 3°  C 57,92 H 6,25 N 19,30



z

C21 H25 58 Found % C 52,80 H 5, 23 N 14,81 Calc. %

C 53.05 H 5, 30 N 14,73 N-Isopropyl-N -

4- ( 2#7acet am do-i m dazol - 4-yl ) phenyl 7-formam di ne (Conpound 32) Ml eate

sal t\y anol ) - Mp. 196-[err] (dec) Analysis C H Nerr] \_‘C
- Found\ % C 53,40 H 5, 22 N 13,44 23 27 5 9 Calc. % ~C

53, 38 H 5, 26 N 13,53 N 1%t opyl -N -/

4- (2-et hyl am.no-i m dazol - 4-yl ) phenyl _7-f or mam di ne (Conpound 33) Ml eate
sal t (AL haRPddy1-N’~/"d4-(2-sul FdMoP | - drdadALidy I08RENy | 7-Fodfam kIIAL yg/l a [erE ]
Yom——c—d—o B N-24 B2k W

Found

- 54,86 (Compolihd 301 N 13,91 N-n-Propyl-N--/

. 2- bror‘rD'-—zl'-‘(’:Z?'rTm | -i m dazol - 4-yl ) phenyl - 7- f or mam dji ne (Conpound 34)
Mal eat Yakeate S(adﬁeélqsﬁé‘yne) Mpp p 243-94698ddec) dec) Anal ysis C22 H25
BrN4 08 Found % C 47. 66 H4.60 N 10,01 Calc. % C 47.75

H 4, 55Analysis N 10, 12 N-|sopropyl -N -/

Vel bat Gy fs0gat nanoi $ound £ 4\ RIS~ A B I GBRAR yoi s [ err)

Found % C 55,12 calec. H 4, 9% 48,22 N 13488 00 N 16,54
N—lsopropyl-N’f£f44(2-amino—imidazol-4-yl)phenyl_]—Fbrmamidine ' k;f
(Compound 31) -

- Maleate salt (ethanol) - M.p. 212-215°C (dec)
Analysis _ . ]
CZIHZSNSOS Found % C 52,8 H 5..23 N. 14, 81
Calc. % C 53.05 H 5,30 N 14,73

N-!sopropy!-N’ -L.d.-( 2~acetamido-imidazol-4-yl )phény I__7-Formami dine

(Compound | 32)

Maleate salt (ethanoi) - M.p. 196-198°C (dec) Q
Analysis - : .
C23H27N5_09 Fon.md.% . € 53,40  H 5,22 N 13,44

Calc. % 53,38  H526 N 13,53

. N-isopropyl-N‘~/ -4—(2-ethylamino—i midazol —4¥yl )pﬁeny'lJ—Formamidine '

(Compound 33) .
Maleate salt (ethanol) M.p. 225-227°C {dec)




23 25 58 Calc. % C 55,30 | H505 .~ N14,02 NNEthyl-N -/

- 2-car banoyl - 4-(2-net hyl -i m dazol - 4-yl ) phenyl 7-formam di ne (Conpound 36)
el eate salt [(acetone) : ‘M p. 233- [err] (dec) Analysis [epf}
Found % C 52,63 H 5,09 N 14,10 Calc. % C 52,48
H{OT -+ N13,91 - 31 - NAlyl -N-[2-methy | -4-(2-methy
| -i mi dazol - 4-yl ) phonyl /-formam di ne (Cormpd@nd 37) Ml eate salt (acet
M p. 170-172C (dec) Analysis 23 264 : Found% C 57,00 H
5, 45 "~ N 11A88!\Gabc. % C 56.78 H 5,39 N 11,52

N-n-Propyl -N -/5 2 oxy- 4- (2-nethyl - & dgzol - 4gV. henyl  7-,f Q¢ mam di ne
_(Conpourid 38) ﬁag@téagm t (EaFc%;’é"F%r?’e) c .98 nl\;'\ZR 201-%d4e¥ dec)
Anal ysis [err] Found Calc. % C 54C43%4,8 H B,H31 NN3101 97 [err]
Calc. % C 54,75 H 5.59. N 11, 11 Exanple 17 ' - :
N-t-utyl-N -/4-(2-nethyl-indazol -4-yl )phenyl 7-formani di ne (Copound 39)
To a solution of N-t-butyl formam de (5.06 9) in dichloronmethane (30 m)

was s!ow y addgg,ag.Cl) K SPtAIhaRb-L( 3Bl L A2 WAL FIBRANY H O Porddt 8-

(9.56g) in di chlaroefhane hoiir s
(Compound 34)

AY

Maleate salt (acetone) -  M.p. 186-188°C (dec)
CoL Analysis | _ _
U

N—Isopropyl—N'fle-cyano-4—(2-methyl—imidazol—4—y|)pheny[d7-Formamidine

(Compound 35)
'Maleate salt (ethanol) _ M.p. 178-180°C (dec)
Analysis _
C23H25N508 | Found % | C 55.12 H 4,99 N 13,88
- Cale. % C 55,30 H 5,05 - N 14,02
o | . | | o
_ N-Ethyl-N'szZ—carbamoyl-4-(2—methyl-imidazol—4-yl)phenyl_]—Formamidine
(Compound 36)
Maleate salt (acetone) o M.p. 233-235°C (dec)
. Analysis _ . : _ | N
022H25N509 Found % - . C 52,63 H 5,09 | N !4'10

Calc. % € 52,48 HS,00 - N13,91



N .
- . ?

at roomtenperature, a solution of 2-methyl-4- (4-anno-phenyl) -1H
-imdazole (4g) in ethanol (20 mM) was added dropwi se. The m xture was

sti pfadYoverni ght, and then evaporated to dryness. The fluoroborate salt of »
__the vred conpound was di ssolved in water and the solution was basifieé-_
h

W t % sodi um hydr oxi de sol uti on. The product which separated was A
filtered, washed with water and dried to give 2.1 g of the title S
formam di ne. Sulfate salt (methanol) M p. 276-278"C (dec) -32-
Anal ysis [err] Found %31 - .C 50,79 H 6,31 N 15,77 15
22 4 4S Calc. % - C 50, 84 - H 6, 26 N 15,81 Exanp le 18 '

O gihy N oz e WAL 2 L AAZ O B Y] DR Mo [ BB G5l OTPOUNY 40)

et hy{e hﬁpgﬂormmdate (5 g) in acetone (25 m). After 3 hours’

sti mtenperature, a solid separated. The suspensi on was

fil tMyledtarse! t Heceemedual sol i d wasMdsi dd0-IM2eC daeppund was treated with

glacial acetic acid in acetone: the acetate salt precipitated, the .
suspaiadysis was filtered and the residual solid was dried to give 4.6 g of

t he onmpound. Acgtate |t acetone M -147- 150C -
(dec‘gzgjioéi sim; [egwﬁf ' ‘ig‘lnﬁg% . )45 63, 7N 11,38 H4 6, _F1)3 N 14, 27

21 2474 4 Calc. %a)c, %C 63.636,78 H»ﬁs}ib NN 15213
v
N-n-Propy!-N’-/ -2-mthoxy—4-( 2-3nethy I-imidazol~4-y I )bheny |_7 ~formamidine
(Compound 38) _
Maleate salt (acetone) M.p. 201-203°C (dec)
Analysis _ : :
C22H28N409 | Found % _ C_54.44 " H 5,59 .N 10,97 ‘im
Calec. % C 54,75 . H 5,59 N 11,11
Example 17
N-t-Butyl-N’ .1-4-_( 2-methy|~imidazol -4-9 I_. ) phény I_/~formamidine o
(Compound 39) -

To a solution of N-t-butyl formamide (5.06 g) in dicﬁldrounthat_m (30 ml)

was slowly added at 0°C a solution of triethyloxonium tetrafluoro-
borate (9.56g) in dichlorcmethane (50 ml). After 6 hours' stirring
at room tenperature » a solution of 2-methyl-4- (4-a1m.m-phenyl)-1H—
imidazole (4g) in ethanol (20 ml) was added dropwise.

The mixture was stirred overnight, and then evaporated to dryness.
The fluoroborate salt of the desired compound was dissolved in water.
and the solution was basified with 108 sodium hydroxide solution.
The product which separated was filtered, washed with water and dried
to give 2.1 g of the title formamidine. '
Sulfate salt (methanol) M.p. 276-278°C (dec)



" The follow ng conpounds were prepared in a sinmilar manner starting fromthe
appropriate ethyl form m dates N-(4-Chlorophenyl)-N -/- P
4-(2-net hyl -im dazol - 4-yl ) phenyl j - f or mam di ne (Conpound 41) Acetate E’\

(acet one) Mp. 112-[err] (dec) Analysis C H CINO :
Foyupd—% - - C 5.8, 29 H 5. 60 N 13,12 [err] Calc. % C\a8,.54

H 5.38 N 13,00 - 33 - N(2-Pyridyl)-N-/ 1[err] (Conpound 42) Free
ami ne - (acet one) M p. 59-61C (ded® Analysis C H N Found
% C 68, 99%naly=ixH 5,30 N 25,36 16 15 5 Calc. % C 69, 29 H
5,45 N 25,26 N-Isopropyl-N -/ 4-(2-chloro-im dazql -4-yl)phenyl - '

- f or mami di ne Hrp%gﬂ%fb 43) Ffeendifi ne Fatdv8ne) '9("3[ 'al\'/Bp?ySS- [err]
(dec) Analysis C “H'C

N ugd. % - 7.89 y 6,26H 5. 315,81 N 22,41
12 13 4 Calc. % C 57, 9§3F9' [%dH 5 75&85 N 22, 83 5

N-| sopropyl -N -/4-(2-nmet hoxy-i m dazol - 4-yl ) phenyl..7- Formam di ne (Corrpound
- 44) Mal eate salt (nethanol) Mp. [err] (dec) Analysis

Example 18

N—Pheﬁyl-N’f[f4-(2—methyl-imidazol-4—y|)phenyl_7-Formamidine

(Compound 40)

N\  2-MethyI-4-(4-amino-phenyl)-1H-imidazole (5 g) was added to a solution
of ethyl N-phenylformimidate (5 g) in acetone (25 ml). After 3 hours'
stirring at room temperature, a-so'lid separated.  The suspension was
filtered and the residual solid was dried. The compound was treated -
with glacial acetic acid in acetone: the acetate salt precipitated, the
suspension was filtered and the residual solid was dried to give 4.6 g
of the title compound.

Acetate salt (acetone) | | M.p. 147-150°C (dec)
Aﬁalysis
. N 14,2
Cyip N0, . Fowd®  C 63,77 H 6,13 4,27
Calc. % C 63.62 ] H 6'10 N 14'13

"The fol lowing compounds were prepared in a similar manner starting from

the appropriate ethyl formimidates :

N-(4~Ch|oropheny|)-N'1£f4-(2-methyl-imidazol-4—yl)phenyl_?—Formamidine

(Compound 41) _
Acetate salt (acetone) M. 112-115°C (dec)
Analysis ) . :

' 2 HS,60 N 13,12
C21H23C1N404 Found % _ C 58,29 5 3,

Calc. % C 5854 - HS5,33 N 13,00



-.[-err] Found % C 54,02 . H S, 46 N 11,53 22 26 4 9 Calc. %

C 53, 87 H 5,34 N 11,42 The follow ng non-limting pharmceutical

Exanp)es-+i| | ustrate the preparation of conpositions according to the ..

i nveif{ ion:/ Exanple 19 Tablets - active ingredient 50 ng -iek

| act / 217 - corn starch 30
4- Method of preparation = 3¥he~active ingredient, I act ose, and -

corn Starch were m xed and honobgeneously noistened with water. After

scr eenNAQ@ -8 idye | iUi~g t J+Ttssc iy dl- dnylbng -iHay d pheayl _drfremomidiee mi xt ure was
agai n passetthrough—a—screen—and—magnesTumrstearate-was—added. Then the
m-xt ur éConpouid d23ed i nto tabl ets wei ghing 300 ng each. Each tablet contains
50 ng of active ingredient. Exanple 20 sules - active ingredient -
50 ny Freeramipg, éacetone) - a"’-lfgf‘glg%-? nesi um st ear at e :

2 ng Method of preparation: the active ingredient was nmxed with the

auxi | i Amapygi®ducts, and the mi xture was passed through a screen and m xed

t o honmpggpejty in syig abl e idee. Th ultin i xkure was introdued
into h Ié{;ggs ati ne%é'a%s%ijl es(f’ggg'r%eper ga%?él e); gac )‘%ap‘sul'e ‘contains 50°
ng of active ingrealdight. EXa69)29 21 H 5,45 N 25,26

N~1sopropyl—N’=/"4~( 2—c5|om-:midazo|-4-yl.)phenyaj-romamidane . U
{Compound 43) |
Free amine (acetone) M.p. 85-37°C (dec)

Analysis o

C 1SN, Found & C57.89 = H 5,33 N 22,41

Cale. %  C 5795  HS5,27  N22,53

N—IsopropyI—N'féf44(2-methoxy-imidazol-4—yl)phenyl_?—Formamidine )

(Compound 44) |

Maleate salt (methanol ) ' M.p. 236°C (dec?

Analysis - |
022H26N409 Found % C 54,02 H 5,46 N 11,53

Calec. % C 53,87 HS5:.34 N 11,42

The following non-limiting pharmaceutical Examples J‘.‘llustrate_f:hg
preparation of compositions according to the invention: '

Example 19

Tablets

~ active ingredient _ 50 mg
- lactose 217 @g'
- corn starch . 30 mq

= magnesium stearate 1 mq



'

Vials - active ingredient - 50 nmy - water for injection g.s.
5 m Method of preparation: the active ingredient was dissolved in the
- yater in appropriate anpbunts, and then the resulting solution was plaCe
5.m vials under sterile condltlons Each vial contains 50 ng of ac
|nQLed|ent 35 CLAI M5 1. Conmpounds of general formula | RR fekr]Yy/
[err] HN R (in which Rrepresents a |linear or branched al kyl 5 group;
hydr oxy group, a Cl-3 al koxy or al kylthio greap, a hal ogen atom a Cl-3
al kyl sul finyl gralikyl SMALM0ndt QR o iSH! fIRFRYI cn8! OUREo ) 3R RQ-UTRURA
whi ch may be substituted b by one or two al kyl 'groups having 1 to 3 carbon
atons, an acyl estiensikd agt bopoweneaus) hemylst graslipi thRvateard mter\/\mrmhnnmmf)ethe

t he sane or different, resents a hydrogen atomor an al k
R3 represents ™ iFt Mass "6‘? ‘%YHP‘FEH%CP Ry pg'iﬁ)t"ﬁ' SHAS YR Y ﬁ??\%doﬁglwgh
het er oat om such Qa0 aAA lGRes it HPAFaQ WAk tddABEN Then ahe i xt0rat|Was MHessed

group, an alkynyl group, a cyano
into tablets welghmq 300 mq each. Each tablet contains 50 mg of active

ingredient.
. Example 20
Capsules
- active ingredient — 50 mg
- corn starch 170 mg
- magnesium stearate 2 mg
Method of pr'eparatidn: the active ingredient was mixed with the auxiliary
| products, and the mixture was passed through a screen and mixed to-homogeneity
in a suitable device. The resulting mixture was introduced into hard gelatine
capsules (222 mg per ;:apsule)'; each capsule co’ntain; 50 mg of active ingre-
dient. '
N
Example 21
Vials
- active ingredient . 50 mg

- water for injection q.s. S ml

Method of preparation: the actwe lng"edlent was dlssolved in the water
in appropriate amounts, and then the resulting sofution was placed
in 5 mil-vials under sterile conditions. Each vial contains 50 mg of

active ingredient.



group, an optionally substituted aryl or aral kyl group, a cycloal kyl or

cycl | phatic al kyl group, a substituted or UHEG%EFT?UFEH_H"F‘TvcyCI|c-
an al'kyl group substituted by a SUbStithm?ﬂm tltut ed a
lic group; and R4 represents a hydrogen m Hm '

gr.oqup
heti&ns

al kax roup, a hal ogen atomor a cxgyo or car banyl brdupr Sauionerlc
forms thereof and acid addition salt

of the aforenentioned conpounds.

-36- 2. Ry ol ogically conpatible acid addition salts of conpounds of
1 SRS

Physi ol ogi cal | s cqupat.i Bl e~aci

clains 4 to 8. \\\

10

15

20

gener al | as clainmed in claim1. 3. Salts as clained in claim?2
f or med mnﬂh hy dCompouadisopfc geperadr fermpdpelc or fumaric acid. 4.

N- Et hyl - [4 (2-met hyl -i m dazol'-4-yl ) phenyl]- formam dine. 5.

N—Isopropyl -[4-(2-met hyl -i mi dazol -4-yl)- phenyl]-formam dine. 10 6.
N-Al Lyl - [4 (2-met hyl -i m dazol - 4-yl ) phenyl]- formam dine. 7. '
.N—t-ButyI 4- (2-methyl -im dazol - 4-yl ) plignyl ] - formam di ne. - 8.
N-Isopropyl -[4-(2- hydroxy-i m gaze{ - 4~¥1) phenyl ] - 15 formani di ne. 9

'n salts of conmpounds as cl ai med in

L, N

\ / | \
c o -

(in which R represents a linear or branched alkyl .
group, a hydroxy group, a C1_3 alkoxy or alkylthio
group, a halogen atom, a C1_3 alkylsulfinyl or
alkylsulfonyl group, a sulfamoyl group, an amino
group which may be substituted by one or two alkyl
groups having 1 to 3 carbon atoms, an acylamino
group or a phenyl group; R, and Ry, which may be
the same or different, each represents a hydrogen
atom or an alkyl group; R3 represents a linear

or branched alkyl group optionally containing one
heterocatom such as an oxygen, sulphur or nitrogen
atom, an alkenyl group, an alkynyl group, a cyano
group, an optionally substituted aryl or aralkyl
group, a cycloalkyl or cycloaliphatic alkyl group,
a substituted or unsubstituted heterocyclic group

or an alkyl group substituted by a substituted

or unsubstituted heterocyclic group; and. R4 represents

a hydrogen atom, a c1 3 alkyl or alkoxy group,

a halogen atom or a cyano or carbamyl group), tautomeric
forms thereof and acid addition salts of the
aforementioned compounds.

L



- 10. Mal ei c, hydrochloric, funmaric or sulfuric. acid addition salts g
. conpounds as clainmed in 20 clainms 4 to 8. 11. mmﬂmmumlﬂml med
ctaim 1l as herein specifically described in any 15 t{o

. 12.. . A process for the preparation of conpounds “as‘cl i fed %i n*cl ai
mhi%ﬂ conprises reacting 25 a conpound of- faggrula Il R [err] CR (in which
R, R1 and R are as defined in claim1l) with a conpound of fornmula I1I] R2
C=NH R3 X 2. Phys(xbtlb)uéanp ebinpat RBlendc B addittorlefined in

benzoyl oxy a1 oup. SR B sangeande, 88 pREPEL) Eadfifa s ASRATIC 20

- as clained in claiim £2aim Wich the anion of an.inorganic acid is selected
from the chloride3and fbuqrtgbaeawameanh dfaim42 foﬁné@cufﬁrpa{ya%-of the

~ process as cl ai_med _i_n |alﬁ1i§ o, claim13 in i ch ound of formula
[11 is made to3 eSbioxdcs sydfuris, ma%@b?o%ﬁs %%‘E?a? in any one of
cl ai s - 4. N—Ethyl-N'-[4-(2-methy1-1m1dazol-4-y1)phenyl]d
) formamidine.

5. N-Isopropyl—N‘-[4-(2-methyl-imidazol 4-yl) -
_ phenyl]-formamidine.
10 6. N—Allyl-N'—[4-(2-methy1—imidazol-4-yl)phenyl]-
_ formamidine.
N | 7. N-t-Butyl-N'-[4-( 2-methy1-1mldazol-4-y1) phenyl]-
formamidine.
8. N-Isopropyl-Nf-{4-(2-hydroxy-imidazol-4~yl)phenyl]-
15 formamidine. _
9. Physiologically compatible acid addition
salts of compdunds as claimed in claims 4 to 8.
10. Maleic, hydrochloric, fumaric or sulfuric
- acid addition salts of compounds as claimed in
20 claims 4 to 8.
11. Compounds as claimed in claim 1 as herein
specifically described in any one of Examples 15 to 18.
* 12. A process for the preparatxon of compounds
as claimed in claim 1 which comprises reacting

N 25 a compound of fbrmula II

(in which R, Rl and R4 are as defined in claim
1) with a compound of formula III



12 to 14 in which the reaction is carried out in 15 the presence of an

inert/pLganic sol vent. 16. A process as clained in claim15 in which the
I nert#o nic solvent used is selected from ethanol, dioxan or acetone. 17.°
A pr

. s clainmed in any one of clainms 20 '1ﬁ| mmmll““ ﬂmt he r eact-@n
is caN ted out at tenperatures of fromO to [e ess as -

claine claim 17 in which the reagtion is cafri&d 'out" at® t &nperatures of
from20 to [err]. 25 109. A process for the preparation of conpounds as

claimed in claim21 which conprises reacting - 38 - a conpound of general
formula VC C- [err] HN ' (M R

(in which R Rl, R2 and R4 are as defined in claim1l and B represents a
suitable | eaving group) with S an amne of formula VI H2N- R3

(VI) (in which R3 is as defined in claim1l). 20. A process as clained in
claim19 in which the | eaving group B conprises a cyano, acetyl, 10

car bet hoxy or carbanyl group. 21. A process as clained in claim19 or

claim 2 3 :
| | \ = NH R3 X
/c = | -

A

(III)

(in which R, and Ry are as defined in claim 1,
Xe-represents the anion of an inorganic acid and
5 A represents a benzoyloxy group, a chlorine atom
or a lower alkoxy group). _ ' . '
13. . A process as claimed in claim 12 in which
the anion of an inorganié acid is selected from
the chloride and fluoroborate anions.
10 14. A modification of the process as claimed
in claim 12 or claim 13 in which a compound of
‘formula III is made to react as a base.
15. A process as claimed in any one of claims
12 to 14 in which the reaction is carried out in
15 the piesence of an inert orgénic solvent..
16. A process as claimed in claim 15 in which
the inert organic solvent used is selected from
ethanol, dioxan or acetone. '
17. A process as claimed in any one of claims
20 . 12 to 16 in which the reaction is carried out at
temperatures of from 0 to 100°C. _
18. A process as claimed in claim 17 in which
the reaction is carried out at temperatures of
o from 20 to 60°C.. l
25 19. A process for the preparation of compounds
as claimed in claim 1 which comprises reacting



20 in which the reaction is carried out in the ﬁ?EEEﬁEE‘BT‘ma%e%~—22 A

process as clainmed in claim19 or claim15 20 ian' on is
carried out in~the presence of an inert organic ’,ﬂm, m”ﬁ ﬂﬂproc

clainmed in cf"aim 22 in which the inert organic sol'veft used q§%§§> '
frow¥dn al cohol, di et hyl forman de, dioxan or acetonitrile. 20 24.

process as clained in any one of clains 19 ty¢ 23 in whicch the reaction is

- carried. out at tenperatures of from10 to 50 C 25. A process as clai ned
in claim24 in whigCkompeuh8a6ki §enktatatbrfe1oUy at roomtenperature. 25
26. A process as clained in any one of clains 12 to 25 in which a
conpound of general fornula | as defined in cha|n11 initially obtained

. 1s subsequently coﬂ%erted into an acid -additionsdlt thereof or an acid

~addition salt of a ound of fornulz Wt ally obtained is subsequently
converted 5 into a corfpotme~of for _
. preparation of conpoyhds as cl®i med i Nt AT

A process for the

ubstantlally as herein
descri bed. 28. A pfocess for Nhe preparation ol Tofpoultilds &s clainmed in
claim1 substantialgyy as heii;zapescrlbed 10 in any pne of Exajples 15 to

18. 29. Conpounds Iahggg/ n claim 1l whenever pkepared by process as
clainmed in any one O?ﬁb{\ 2 to 28. _ 2

i

- R

{in which R, Rl' R2 and R4 are as defined in claim
1 and B represents a suitable leaving group) with
S an amine of formula VI

H N - Ry | ' .‘ (VI)

(in wh1ch Ry is as defined in claim 1).-
20. A process as ‘claimed in claim I9 in whlch :
the leaving group B comprises a cyano, acetyl,
10 carbethoxy or carbamyl group.
21, A process as claimed in clazm 19 or claim
\/’. 20 in which the reaction is carried out in the
presenca of water. ’
22. A process as claimed in claim 19 or claim
15 20 in which the reaction is carried out in the
presence of an inert organic solvent.
23. A process as claimed in claim 22 in which
the inert organic solvent used is ‘selected from
an alcohol, dimethylformamide, dioxan or acetonitrile.
20 24. A process as claimed in any one of claims
19 to 23 in which the reaction is carried out at
temperatures of from 10 to 50 c.
25. A process as claimed in claim 24 in which
_ the reaction is carried out at room temperature.
25 26. A process as claimed in any one of claims
12 to 25 in which a compound of general formula



30. Phar maceuti cal conpositions conprising as 15 active |ngred|ent at

| eastone compound of general fornula | as defi n Hummn'm,m’

tau or physiologically conpatible acid addi in

ass ion with one or nore pharmaceutical carriers or eiklﬁleﬁts 20 BI

Conmpositions as clainmed in claln1303&111forn1SU|tabIe for oral or
parenteral adm nistration. HEOSIIIOHS as clainmed in claim30 or
)

claim31 Fnaﬁhéeféﬁﬁﬁoﬁncﬁbébﬂeé ipkblatly ebtaired oif fubsegsniles and/ or
vials. 25cof%erte607BEd hh0B&iaSadddt IS4 séllﬁnt’hémébpfor.ﬂ aims 30 to 32 in

the form of dosage nposition d inclaim33 in: _

whi ch eacﬁ“d&gig aGH?%Ei?Bn?ﬁ%ﬁs ?O%n?gmu?% %%Oﬁ?f #ctive ingredient. 30

35. Confodntitdrilygsobkained ia subseqﬂémtchﬂqnvnfkbdn whi ch each dosage

unit cent 3hrs grgghggggatgflfgggugé gctive ingredient. 36. Phar maceuti ca
me

conpositigns as _clal in claim30 substantially as herein described. 35
-37. Pha?%aceuﬁlEﬁPceﬁﬁpSQFtFBﬂngﬁB§f%E{?%J?§ %é@?ﬂﬁ % described in any

one of Exaepkgaimedt @n2élaim 148ubSBantiidDIpaamdterdigdeyadibed.nul a | as
Coll Tron 2171 B robbP bR EGS, ofR¥) e Lbodig 0 ol
‘as claimed in claim 1 substantially as herein described
10 in any one of Examples 15 to 18.
29. Compounds as claimed in claim 1 whenever N
prepared by a process as claimed in any one of ' : i-)
claims 12 to 28. ,
30. Pharmaceutical compositions comprising as
15 active ingredient at least one compound of general
formula I as defined in claim 1,'or a tautomer
or physiologically compatible acid.éddition salt
thereof, in association with one or more gharmaceutical
carriers or excipienfs. :
20 31. Compositions as claimed in claim 30 in a.
form suitable for oral or parenteral administration.
32. Compositions as claimed in claim 30 or claim
31 in the form of capsules, tablets, coated tablets,
ampoules and/or vials. ' _
25 33.. Compositions as claimed in any one of claims . -’
30 to 32 in the form of dosage units.
34. Compositions as claimed in claim 33 in which
each dosage unit contains from 10mg to 500mg of
active ingredient. '
30 35. Compositions as claimed in c1a1m 33 or claim
34 in which each dosage unit contains from 20mg
to 150mg of active ingredient.
36.. Pharmaceutxcal compositions as c1a1med in
claim 30 substantially as herein described.
35 37. Pharmaceutical compositions substantially
as herein described in any one of Examples 19 to
21.

(4]



K"

81]: ;larC]gZI apg/r%rjl gl \s/oergrs of the. gast roi ntesti na““llﬁmﬂlumﬁ“m”m?})@

R* Rl, R2 and R are as defined in claim1 and B repe esientss & cyano,

'acetyj car bet hoxy or carbanyl group). 40. A process for the preparatlon'
.of_%ﬁhﬁounds as clainmed in clairm 39 which gogErLses reacting a conpound of
general fornmula Il as defined in.claim12 with a conpound of formula VII R2

| [Cleglr]m gtg)o (in whichgR igomSodtidd o ddhdd &l el B ia% 23adfblaned in
- in claim 1, or tautomers or physiologically compatible
acid addition salts thereof, for use in the treatment
‘of ulcers and/or disorders of the gastrointestinal
tract. o ' .
- 39. cOmpounds of general formula Vv

| / N= C-Ni-B
‘ |

{in which R, R;, R, and R, are as defined in claim
1 and B represents a cyano, acetyl, carbethoxy

or ;arbamyl group) .

40. A process for the preparation of compounds
as claimed in claim 39 which comprises reacting

a compound of general formulé-II as defined in
claim 12 with a compound of formula VII-

C====N -8 : _ (VII)
Et0 ' :

(in which R2 is as defined in c1a1m ‘1 and B is
~as defined in claim 39).




