"In1dazo|y|pheny| am dines" This invention relates to neM/substltutgg\ QRR7S
i m dazol yl - phenyl anidines, to processes for their preparation,

phar maceuti cal conpositions containing them The new conpounds are H2

recept o~"bl ocki ng agents 5 and may be used as gastric acid secretion

i nhibitors and antiul cer agents. The ineffectd vieness of the ordinary

anti histam nic drugs in blocking the stimulating effect of histam ne on
gastric secretion has pronpted a search for histaninic 10 antagoni sts.

This effect of histam ne, which |srfec " 11 Hésagonlst of

gastric secretion is nediated thr al, Nature

236, 385, 1972) and is not inhibited by the classical antlhlstan1nes [err]

receptor bl ockers (Ash angh Sehidgbndfn Brdiatds ﬁat’iéWCQubst?tZutéghni—@ﬁ@blyl-

I nvestigations in this direction cul mnat In the synthesis of a class of
substances (G J. DiRhanyl amidines, thlP(9ﬁ#ﬁs?® f@Blth§9?7§r?9ﬁF?Fé8“by

buri mam de the fi rSénd3|&d"&%x}xi{a@éd@féal/ec&@ﬂsé&lﬁE@t@@t&bnaﬂiﬂgﬁgl Sh'=m.

Al t hough 20 burlna de was sufflg%entlébéelectlve F Primacologmalgé
seemed to |ack suffiRg &MY FTATPHINIT AT QF 21 TSSREPT aRtAERANE BRI LENL | y
eval uated H2 antagomm@tmaprmwe059®rasp@asutichaoi@useaaetdenamdhobatbys
active in man. Howeyve not be introduced 25 into therapy
owing to its toxic e %ﬁ?e@?% %%%%%To- cytosis). Cinetidine, a_congener
of metiam de bearing a cyEMqumﬂfﬂeQDIVﬁBeéadoﬁfthEtﬁrémﬂéFMOagﬁébpStﬁméVéG

as potent as rret'ana %%‘Slﬁ”biééﬁlné‘”Eﬁ‘QOEt%uQHhhé SQfeQQVBEthEtERQne

toxic side effects t1am de di ne been recentl i_ntr
into therapy as an %ht?ﬁ?%é%°d$ﬁﬁreF%§“hﬁPF PFPEPHSQBQeFeP§C%eF8f|8&5 aminic

short and adninjgtrast@goriseeverehigackyedeses his2aAfine) whitablists is
required. This 35 shortcom g 08s,PLOuRLEd: " HGbNEE " 8228068 i Kl&retion
is mediated through H2 receptors (Black, et al, Nature
236, 385, 1972) and is not inhibited by the classical
antihistamines, H, receptor blockers (Ash and Schild,
15 Brit. J. Pharmacol., 27, 427, 1966). Investigations
in this direction culminated in the synthesis of
a class of substances (G.J. Durant, et al, J. Med.
Chem. 20, 901, 1977) typified by burimamide the first
clinically effective H, receptor antagonist. Although
20 burimamide was sufficiently selective pharmacologically
it seemed to lack sufficient oral biocavailability.
Metiamide a subsequently evaluated H, antagonist,
proved more potent than burimamide and orally active
in man. However, metiamide could not be introduced
25 into therapy owing to its toxic side effects (agranulo-
cytosis).
Cimetidine, a congener of metiamide bearing
a cyanoguanidino instead of a thioureido group, proved
as potent as metiamide as an H, antagonist but is
30 devoid of the toxic side effects of metiamide.
Cimetidine has been recently introduced into
therapy as an antiulcer drug. 1Its half-life however
is relatively short and administration of several
daily doses of 200-300 mg tablets is required. This
35 shortcoming has prompted further research in the



-x- field of [err] receptor blockers ained at finding | onger acting and/or -
nor e ,pot ent substances. Recently, two new [err]-receptor antagonists
[ranitidine (AH 19065) and tiotidine (ICl 125,225)] have been reported @
possessifAg 5 chem cal features analogous to cinetidine, i.e. a linear

met hyl t hi oet hyl si de-chain bearing neutral poLaQ groups. The nmain chem cal
variation in the |atter conpounds wth respect to cinetidine consists in

t he repl acenent of i 3mi | & otd y ) | fdkr an:
2- guani di no-t hi azol tefq%ﬁr?g,"%??o 2&*@%"3 SR |dniaoc( Bﬁi&a@;’h‘gﬂﬁ%‘t"%ﬁ ,
Brit. J. Pharnacol . 3¢ ingsand/ofg TP 2P Hedt iSHbfEarrEas . Ydegentiife Sci .,

25, 2001-9, 1979) have hRen H SRRt dr0 it J5U 1@ giar ihaid i dTe(Anli 1906 55)
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substituting theS i rodwemisale-feetiure prasddgdus the clmessidiale asi wel laas the
opt i onal 1y subst i tutad ik dessarafiot ey I3 e bath i e A hPRSEET ot
[err] - blocking actioliary gngvrsh i AHishima igasahemicedi o adigrtetdronin nehe be
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gastric secretion agents are potentially useful as therapeutically active
agents in the treat iEhtthF GeFLiaGRRaN 0P T Vi dkdarolanid W @1 AEneakkyl
et al. (AmJ.Sung IRfrarb&hd B B)duaanid idfo-af i A8 ¢ g Alr Sk S EiBF Sly .
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antagoni st activity 6ful4b @ uskF18) [Bud ryidt idapperhe, Hejchin, Life
Sci., 25, 2001-9, 1979) have been reported to be
more potent than cimetidine either as H, receptor

15 antagonists in "in vitro" tests ort-as inhibitors
of gastric acid secretion "in vivo".

We have now discovered that by substituting
the linear side-chain, present in the classical as
well as the two more recent H, receptor antagonists,

20 with a phenyl ring possessing optiocnally substituted
amidino groups, new substances endowed with potent
H2 - blocking activity, which inhibit gastric acid
secretion, may be obtained.

The Hz receptor antagonists besides being useful

25 1in blocking gastric secretion agents are potentially
useful as therapeutically active agents in the treatment
of inflammation (Yoshioka T., Monafo W.W, Ayvazian
et al. (Am J.Surg. 136, 681 (1978)] and of cardiovas-
cular disorders ([Jerome P., Trzechiakowski and R.

30 Levi [J. Pharmacol. Exp. Ther. 214, 629-634, (1980)].
In some conditions a combination of Hy and H, antagonist
activity would be useful [Barry L. Tepperman, Eugene
D. Jacobson et al. (Life Sciences, vol. 24, 2301-

2308 (1979)]. Some compounds disclosed herein show

35 both these receptorial interactions.

According to one feature of the present invention
there are provided compounds of general formula 1




Jacobson et al. (Life Sciences, vol. 24, 2301- 2308 (1979)]. Sone
Sonpounds di scl osed herein show 35 both these receptorial interactions.
ccording to one feature of the present invention there are provided }QDJ
onpounds of general fornula 1 3 RJerr] inawgich [err] and [err] whi
$ay be ‘the same or different, each represents a hydrogen atomor a [err]
gl kyl group, and R2 represgnts a linear or branched al kyl al kenyl or
gl kynyl group, a cyano grouﬁ\\a hydroxyl 5 f N, a substituted or
nsubstituted cycl oal kyl or cyelssgh group, a bicyclic

ycl oal i phatic group, an aral}Jyl or ar grc ptional ly su Bttuted by
gal ogen, nethyl, nethoxy ognnethyl enedi oxy Jroups) @e=acsubglituted or
ghsubstituted heterocyclic g p 10 an al kyl group |subs?\{uted by a

dubstituted or unsubstituted hetedofyclic group, said heterocycRic groups
dotionally also containing a further heteroatom t aut onets thereof and

Eid add I'ts of f d
ar maceuti cal use, hovBLER Buchai SRdsarsPPerDs BAY, Be.fb00 A9 o diFFarent.

T Thysi ol og cal 19r 008, PaRA°R2’ k8BrBLehks, SOTHALAL o r%rn%ﬁle% Ak,

eir physi ol ogi cal | tion sa term
Aldi tion salts" inclabeengdl e atk¥nyhogganpe angymﬂr@%u ds hysiraxatd e

Jysiol ogically conpgiblps acs@baé@thtea o2l hashmlﬂ%tef@rcy@l@m@l salts

fbrmed wth hydrochloric, fumaric nethanesulfonl ,, Citr

itlrtaric 25 or aceti®f aﬁ¥ﬁ§°a Lphatic alkyl group, a bicyclic cycloaliphatxc
group, an aralkyl or aryl group {optionally substituted
by halogen, methyl, methoxy or methylenedioxy groups)
or a substituted or unsubstituted heterocyclic group

10 or- an alkyl group-substituted by a substituted or
unsubstituted heterocyclic group, said heterocyclic
groups optionally also containing a further hetercatom;
tautomers thereof; and acid addition salts of the
aforesaid compounds.

15 For pharmaceutical use, the acid addition salts
refered to above will of course be physiologically
compatible acid addition salts but ether acid addition
salts may find use in the preparation of the compounds
of formula I and their physiologically compatible

20 acid addition salts. The term "acid addition salts"
includes salts with inorganic and organic acids.
Suitable physiologically compatible acid addition
salts include, for -example, salts formed with hydrochloric,
maleic, fumaric, methanesulfonic, citric, tartaric

25 or acetic acids.

It is to be understood that although in the
formula I given above the double bond in the amidine
radical and in the imidazole ring have been shown
in a particular position, various other tautomeric

30 forms are possible, and the present invention includes
such tautomeric forms within its scope, both in terms
of the compounds of the inventions and in terms of
the manufacturing processes.

When in the compounds of formula I R, R1 and/or




It is to be understood that although in.the formula | given above the

doubl e bond in the am dine radical and in the im dazole ring have been
shown_jn a particular position, various other tautoneric 30 fornms are lfgf
possi{bl ev and the present invention includes such tautonmeric forns wthi

Its scope, both in terns of the conpounds of the inventions and in terns of
t he manufacturing processes. Wien in the conmpounds of formula | R [err]
and/ or -4- [err] represent [err]_gJ*yl groups these may, for exanple, be
met hyl groups. When [err] represents a |linear or branched al kyl group it

may, for exanpl l~ gro 8 r

ann [err] i gpé%sti%l neas‘r%'lr&y % ::%l{}pglﬁ% g"lcr}g)éu)gg ]Té}gh f&f‘ é))?%x%mbe
an al kenyl grodﬂ?t&ﬁi‘t aﬁrrﬂ‘-mf-f r"ﬁ‘rﬁ@ Ro @E@Wﬁ%t@@lnmmmnmle&ient s a
linear or branghggialgs ﬁ%ﬁ(} ttdBYex{ M 1E£XBEPAR EKAD qk&s? group

containing 3 or 4 rbon [err] 1s a bicyclic gycloaliphatic 10
group it may, téj ?}\r,g?&) J%‘?oﬁ'ﬁ)"m%e‘ﬁ gapaésénts an
aral kyl group mumumn dnnbnannhﬂdaalkemybemmqugttnmaymhéorﬁﬁxamplesents an
aryl group it r opt L onal stitued by
a hal ogen atom@@é. : %ﬁ'ﬁ@e’:vﬁ? &fgpf{%;ﬂ? ‘?%%Fege% sgséﬁ???ut ed or
unsubsti t ut ed @y:am ameﬁ eRieRenthaa i tingay | ogrbrpachadyapsynydor
exanpl e, contag&&ﬁ‘ ﬂé&f5§§§t8¥h Iémbe“@ﬁnaiﬁﬁﬁilr??é@ﬁeabﬁt31n1ng

substituted or unsubstltuted erocyclic_group or. an g E
substituted by 3aFulstGarRAUY BkPRF: (FRtSRS { 16 hé?z%aycpy 1gaddphatig

het erocycl i peridugn ﬂﬁiynayf,orfmaéﬁ&@plbﬁ e ansetbothell §rvaep;nenbered
ring which may ontain a further pgig;gaton1 ln_the abgve nentlgned

formula (1) théﬁgﬁf nd SBRFISfES an a group it may, xamp

be a benzyl group; when R, represents an aryl group
it may, for example, be a phenyl group optionally
substitued by a halogen atom, e.g. ¢hlorine; when
15 R, represents substituted or unsubstituted cyclo-
aikyl or cycloaliphatic alkyl groups they may, for
example, contain from 3 to 6 carbon atoms; when R,
represents a substituted or unsubstituted heterocyclic
group or an alkyl group substituted by a substituted
: 20 or unsubstituted heterocyclic group, the heterocyclic
' portion may, for example, be an unsaturated five-
membered ring which may also contain a further heterocatom.
In the above mentioned formula (I) the amidine radical
may be in the ortho, meta or para position of the
25 benzene ring.
Preferred compounds according to the present
invention include those wherein the amidine radical
is in Fhe para position of the benzene ring, R, Ry
and R,y all represent hydrogen atoms and R, is a hydroxyl,
30 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, t-butyl, neopentyl, hexyl, heptyl, octyl,
allyl, a-methylallyl, prenyl (i.e. 3-methyl-but-2-
enyl), propargyl, a—methylproparéyl, cyano, norbornyl,
benzyl, cyclopropyl, cyclopropylmethyl, dimethylcyclo-
35 propylmethyl, menthyl, cyclohexyl, cyclohexylmethyl,
phenyl, p-chlorophenyl, p-methylphenyl, p-methoxy-
phenyl, methylenedioxyphenyl or 2-furylmethyl group
and their physiologically compatible acid addition
salts. Such compounds generally have better




may be in the ortho, meta or para position of the 25 benzene ring.

Pref erred’ conpounds according to the present invention include those -
wherein the am dine radical is in the para position of the benzene ring [FL
[err] and [err] all represent hydrogen atonms and [err] is a hydroxyl, 3

nmet hylr, ethyl, n-propyl, isopropyl, n-butyl, Ls%bqtyl, sec-butyl, t-butyl,
neopentyl, hexyl, heptyl, octyl, allyl, a-nethylfallyl, prenyl (i.e.

3- et hyl - but - 2- . Dt I - I | 5 . |,
oot B ackE SR B, 8 A

benzyl, cycl opropyl, cyc ) propyl nethyl ,

nment hyl , cycl ohexyl 23ep&BoRady East fyeatmeatyof digardesshafyithe gastro-

p- met hyl phenyl, p-nmeheex¥inahee¥hctnet hyl enedi oxyphenyl or 2-furyl nethyl
group and their physiologigcally co tible acid gddition salts. .Such
conpounds general |y have Egﬁt Sémpoq‘?‘%? -°fa@te|’\ﬁtﬁ§' ?ﬁ&“’éﬂ@ 3ha$efh&r€mbef°fe
preferred as antbul de€iagdnmayandokoexampdieretie @retareadidys tife tfiod Igasing-
Intestinal tract. T nds,,. g ral..armul a .. h '

defined may, for exggﬁﬁggggé'p?ggépegggféfﬁggfgﬁ@%ﬁﬁﬁ?ﬁﬁtﬁﬁi&ﬁﬁg(gﬁ%€§¥es
processes constitut @ff ghehpreseatudayestioms present invention. A

Reacti on of a compopnd of gbaERibA b l*dohpbind WEeeirhuld Tr2s

herei nbefore defined) with a reactive derivative of a conpound of fornula

I1L [err] where [err] and [errR are as herei nbef or g=erei ned,
X[ err]represent ggt he ani on” of an 'Eogganic acid s the chlorid 5 or
fl uoroborate ion, and A representga benf%yloxy gng [err] alk

N

group such as net hoxy or ethox&N
\\\\ 4%¢/ NH2

CH

15 (wherein R is as hereinbefore defined) with a reactive
derivative of a compound of formula III

C =NH - R X (IIT)

2
20 /

where R, and R, are as hereinbefore defined, XOrepresents
the anion of an inorganic acid such as the chloride

25 or fluoroborate ion, and A represents a benzoyloxy
group, a CT-3 alkoxy group such as methoxy or ethoxy,
or a chlorine atom. The compound of formula III
may optionally be made to react as a base. Preferred
temperatures are those between 0 and 100°C and praferably

30 from 20 to 60° C. The reaction may, for example
be carried out in the presence of an inert organic
solvent such as, an alcohol having 1 to 3 carbon atoms
such as methanol or ethanol or a halogenated hydrocarbon
such as dichloromethane, dioxan or acetone.

35 The compounds of formula III used as starting
‘materials in the above process may be obtained by
conventional methods, e.g by reacting a carboxamide
of the formula IV



or a chlorirne atom The conpound of formula Il may optionally be nmade to
react. as 'a base. Preferred tenperatures are those between 0 and [err] ang<
preferably 30 from20 to [err]. The reaction may, for exanple be carr(ﬁi{)
out ”H*Lhe presence of an inert organic solvent such as, an al cohol hav

1 to:3 carbon atons such as nmethanol or ethanol, or a hal ogenated

hydr ocar bon such as di chl oronet hane, di oxan or & Cetone. 35 The
conmpounds of formula I'll used as starting materials in the above process
may be obtained by conventional nethBgds, e.g by reacting a carboxan de of
the formula IV -6- [err] 5 (mherein‘ﬁg;r] and [err] are as hereinbefore
defined) w th benzoyl chloride, triethyloXgniugyfLugroborate, ethyliry

chl orof ormat e, phosphorous oxychl ori de or RﬂosphorouB pent achl ori de. 10 B
Reaction of a conpound of formula V [err] erein Rand [err] are as

her ei nbef ore defsined and Y represents a [e?r] al kyl group, such as nethyl
or ethyl, with an gm,ne af formula VI [err er el rr] is.as .

her ei nbef ore defin a'.hefﬁé‘nr g‘actal%ﬁ q$_%&\ésn£%q{pr§%¢qq%0&%ﬂ*n$w t"ﬁ’eth
presence of an i neibenzmoydnichloal ident .trdie thatllaxosol wke rfiludrahoeniate f crthyl
exanpl e, al cohol s ol | T, |

may, however, be c?rﬁrilrbe gﬁﬁﬁ t?eh a sﬁ:ﬁgxgﬁﬁ%e%@gér aé}?%iﬁgéétg?
the anine of fornupenkachdprdfe.onally be used as a sol vent.

10 B. Reaction of a compound of formula V

R .

/N \=

“N~;\\ 4¢9N N =C - oY
15 B n

wherein R and Rl are as hereinbefore defined and
Y represents a C1_3 alkyl group, such as methyl
or ethyl, with an amine of formula VI
20 H,N - R, (VI)
wherein R2 is as hereinbefore defined.
The reaction is conveniently carried out in
the presence of an inert organic solvent. Suitable
solvents include, for example, alcohols such as methanol,
25 ethanol, or dioxan.
The reaction may, however, be carried out in
the absence of a solvent or an excess of the amine
of formula VI may optionally be used as a solvent,
Preferred temperatures are those between 20 and 80° C.
30 The compound of formula V may for example,
be prepared in situ, by reacting an amine of formula
II as hereinbefore defined with a compound of formula
VII
0) 4

35 R, = C

| N

oY (VII)

o) 4




conpound of fornmula V may for exanple, be prepared in situ, by reacting
amine of fornmula Il as hereinbefore defined with a conpound of formula
[err] T -7 - where R and Y are as hereinbefore defined, in the presence of
an inorganic acid, for exanple sulfuric acid,=as tatalyst. Preferred
tenperatures are those between 60 and [err]. After a few hours the amne 5
of formula VI is adhare Ry ¢ hATdrH hegetnbefereodpbinadef ifh&hgener al

formila V used as Sér?éslérﬂﬁk ¢ ednh ainé@da@?cpé@i)&r eﬂoPYeQ'SE\BQGSsK'lQWELb” the

literature, for exa b eactjng anhg g formula Il wt

conmpound of for mul aFrEpﬁqe 1%‘ |‘?1“t‘?'rieya sence® ‘FtﬁegoF9ﬁﬂ?réﬁHrGFsFFFl H?Qsﬁff

the al cohol fornmed bhtwewn td®e amdict20h.CC. aft&east Eeﬂf abuascunﬁogmdnef ]

formula VIII1 [erd] e d e,_as rei qQre | ne with an
o 1 SRS 00 L 9o P8 Ce8 0 BE L FRRRF s 80 pdf

am ne of fornula Il N efrned. gfgtures are
t hose between 20 and [EHTﬂe conrpounnd hof tbenedndualngotmalaeﬁcmsed S

distilled off. D. |
CI sti c €d o as @@a&tt‘.ﬁﬂi Q%@Tﬂ)gfor?agﬁé %9&52 gd éyr Fegpgdss known
her ei nbef ore defi nekh e Jol e Qr ge¥3mpLe bEeF?BCtéaBbéPh@WnGr

car b?rryl group) W tde artsrlx@rwen@iafpf Mk en (¥ doRBolirBebEbEbPMA1AekirRed. The
reaction may coiwen]j.nen hgl absg nce ogea solvent and distilling off the
alcohol formed during the reaction.

C. Reaction of a compound of formula VIII

Preferred tenperatures are those between 20 and 80 C. 30 The qﬁz)'
D
Vi

15 c 3 (VIII)

wherein Rl' Rz, R3 and Y are as hereinbefore defined,

with an amine of formula II as hereinbefore defined.
20 Preferred temperatures are those between 20 and 80° C.

The alcohol formed during the reaction, is distilled

off.

D. Reaction of a compound of formula IX

R
25 >c == Q (IX)
HN \N

NH - C=N-B

N |

CH'/// Rl
(wherein R and Rl are as hereinbefore defined and

30 B represents a cyano, acetyl, carbethoxy or carbamyl
group) with an amine of formula (VI) as hereinbefore
defined.

The reaction may conveniently be performed
in the presence of water or an inert organic solvent,

35 for example an alcohol such as methanol or ethanol,
formamide, dioxan or acetonitrile. Preferred temperatures
are those between 10 and 50° C and preferably room
temperature, '




H
i
a

al cohal 'such as nethanol or ethanol, formanide, dioxan or acetonitrile.

I n fhe'pre§ence of water or an inert organic solvent, 35 for exanple an
Preferréd tenperatures are those between 10 and [err] and preferably ro&ii)

t enpeér at ur e. -8- The conpound of fornula I X used as starting material in
t he above process may be prepared by processes that are known in the
literature, for exanple, by reacting an am-+ie8of fornmula Il as hereinbefore
5 defined with a conpound of formula X 10 [err] wherein [err]and B

are as hereinbefore defThedomyhend i of t frer mobpolmdusdd fas n%t%?ti@‘ls _
represents a Cyar}ﬁ’a@é?i@l'iﬁ'etﬂ@aﬁé?@ ﬂcé’é’é'rﬁ’eﬁf' by PleSafédegyout in a
n amne o or aldb 17 wt

single step by reacting a ¢ cyanam de in tfe
presence of a conPERFREIAS fehdfl e/ known i the \1 kR akuse, ofQr sgxample,

herei nbef ore defippdreddeingasghi ANiN@YoEOFYEMIENITY &€ Kéréirebotei n the

resence of a suitaple inert, organic solvept_20 for anpl e a | owner
glcohol, etherg, %ﬁgb?%%éfbf%,ag%%*gﬂ?? Y? S?Kﬁ?giagxoppmﬁthout a sol vent

at a tenperature of from20 to [err]. The conpound of fornula X nmay be
prepared by conventional nethods.RE Reaction of a conpound of formula
Xl 25 [err] [err] 30

(XI) (where R and R2 are as hereinbefore sed=i ged)gwi th a weak orgagjc acid,
for exanple formc, acetic or propigp(b acid. The conpound of fornula Xl

may be obtainfg EtO
wherein Rl and B are as hereinbefore defined. When
in the compound of formula IX B represents a cyano
group, the reaction may optionally be carried out
in a single step by reacting an amine of formula

15 II with cyanzmide in the presence of a compound of
formula VII, in which ¥ and R
defined.

The reaction may conveniently be carried out

1 are as hereinbefore

in the presence of a suitable inert organic solvent
.20 for example a lower alcohol, ethers, ethylacetate,
acetonitrile or dioxan or without a solvent at a
— temperature of from 20 to 80° C. The compound of
formula X may be prepared by conventional methods.

E. Reaction of a compound of formula XI
R 25 R
b \/c—"——-c -
HN\ /\N H-C|2=NH-R2
CH 5092
30 (X1)

(where R and R2 are as hereinbefore defined) with a
weak organic acid, for example formic, acetic or
propionic acid.
The compound of formula XI may be obtained

35 by conventional methods, for example by oxidizing
the corresponding thiourea by means of hydrogen peroxide
in the presence of a lower alcohol preferably at
temperatures between 20 and 50°C.




35 by conventional nethods, for exanple by oxidizing the corresponding

t hi ourea by neans of hydrogen peroxide in the presence of a | ower al cohol
preferqply at tenperatures between 20 and [err] -9- F. To prepare A2
conmpourid of formula | wherein [err] and [err] both represent hydrogen l
atons: reaction in a single step of a conpound of formula XII [err] 10
(wherein [err] is as hereinbefore defined) (an internediate obtained

wi thout isolation in situ froman isonitrile ®f-forrmula [err] and im dazole
in the presence of AgC according to T. Saegusa et al. [Tetrah. Letters
1283 (1974)]) wi tfh an &9 rerepaferangempoundrof efermvhalIswBeraanani ne of
formula I'l with qp|é§§n§r|géi5ﬁré§yé3&ﬁ%[ﬁ&g}oégntngﬂggseg@gcgﬁoguﬂ . The

reaction may be carried t w thout vent, or”lI he esence of, for
exanpl e et hanol o & BiNFlerdteR (A Teﬁ%@?%?ﬁ?egga%QrFﬁiéexﬁétmeen [err]
20 The conpounds formula | prepared according to the processes A
to F may optiq£ally be con@Br¥FEe—wLHh i norganic or ofganic acids into

I

®

physi ol ogi cal conpati bl lacid addition salts, for ¢xanple by conventional
met hods such as by reacti t he coNpoun€@d &sMbas&s 2% with a sol ution of
t he correspondi ng acids i sui j/Abl e solvent. Partigqularly preferred acids

i nclude for exanple hydrpchlggi'c, maleic, fumaric and met panepsul fonic
acids. The salts thus obtpined are nornally soluble J30 in water. The
conmpounds of general fornula | and their physiologicdlly conpatible acid

o 3 U ™ G LA R, Ol Ph 8 He P81 20ER Fe e Tned) o YRR atSed
obtained without isolation in situ from an isonitrile
of formula CEEN-R2 and imidazole in the presence
of AgCl according to T. Sa2agusa et al. [Tetrah. Letters
1283 -(1974)]) with an amine of formula II; or reaction
15 of an amine of formula II with an isonitrile of formula
C§5N~R2 in the presence of CuCl. The reaction may
be carried out without solvent, or in the presence
of, for example ethanol o: dioxan. Preferred
temperatures are those between 100-150°C.
20 The compounds of formula I prepared according
to the processes A to F may optionally be converted
with inorganic or organic acids into physiologically
compatible acid addition salts, for example by conventional
methods such as by reacting the compounds as bases
25 lwith a solution of the corresponding acids in a suitable
solvent. '
Particularly preferred acids include for example
hydrochloric, maleic, fumaric and methanesulfonic
‘acids. The salts thus obtained are normally soluble
.30 iin water. The compounds of general formula I and
their physiologically compatible acid addition salts
are H, receptor blocking agents which inhibit gastrié
acid secretion.
Particularly preferred compounds according
35 to the present invention are the following:
N-Ethyl-N'-[{4-(imidazol-4-yl) -phenyl]-formamidine
(Compound 11)




Particul arl'y preferred conpounds according 35 to the present invention ﬂw
the foll'owing: NEthyl-N -[4-(imdazol -4-yl)-phenyl!|-fornmam di ne (Cbnpd@?élf
11) - 10 - N Isopropyl-N -[4-(imdazol -4-yl)-phenyl]-formam di ne
(Conmpound 13) N-Allyl-N -[4-(im dazol -4-yl)-phenyl]-formam di ne (Conpound
14) 5 N-n. Propyl -N -[4-(im dazol -4-yl)-phenyll;§or mam di ne (Conpound 18)
N-sec.Butyl-N -[4-(imdazol -4-yl)-phenyl]-fornam di ne (Conpound 19)

NI sobutyl -N -[ 4- ({,m -43vl) -phe : Ldhne :
N-Preny|-N'-[4-(in?ggggé?é?é})@phgﬁy?¥§¥g%%%g?g}ggp(E%%ngﬁgﬁggﬁqmggh"e

N- Cycl opr opyl met hy(Camppyngdi kBdazol - 4-yl ) - phenyl ] - fcrnami dine 15 (Conpound
26) N-Cycl opropyl - Noal 4¢0Lfdazol ifidhonhenyh ) ~baengi difee ma@a@aend 32)

N- ([err]-thhyIaII&k&-&'-%4-§'nidazol-4-y|)-pheny|]-fornarnidine ( Conpound
34) 20 N Neopent ylSRMPPYNE; fitdiazol - 4-y1) - phenyl | - f or mami di ne ( Conpound 36)
N- (2, 2- Di et hyl ScyNkapPopplkeNtyl[ p-Ninidagpi-daydl) ~-phenyl] -formamidine

4-yl)-phenyl | -for ol ound 37) 25 The antagoni stic activity
of conpounds accorg?%gbggnéﬁgg?nventiQn_on hi stam ne H2 receptors may be
denonstrat ed ei t heN-spcyButy loN ‘i 4vilioigp zoReidr yild ripbieniydd -fformamidine

[err]-dependent bigkggbeahgefibgcts which
N-Isobutyl-N'-[4~(imidazol~-4-yl)-phenyl]-formamidine

10 (Compound 20)
N-Prenyl-N'-[4-(imidazol-4-yl)-phenyl]~-formamidine
(Compound 23)
N-Cyclopropylmethyl-N'~[{4~-(imidazol-4-yl) -phenyl]-
fermamidine

15 (Compound 26)
N-Cyclopropy1~N’;{4-(imidazol~4—yl)—phenyl]“formamidine
(Compound 32)

N~{a-Methylallyl)-N'=-{4~(imidazol~4-yl) -phenyl]~-formamidina
(Compound 34)

20 N~Neopentyl-N'-[4-(imidazol-4-yl)~phenyl]-formamidine
(Compound 36)
N-(2,2-Dimethyl-cyclopropylmethyl)-N'~[4-(imidazol-

; 4-yl)-phenyl]~-formamidine

i (Compound 37)

25 The antagonistic activity of 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 chronotropic effect

30 and the histamine induced gastric secretion of acid
respecéively.

The positive chronotropic effect has been investigated
in vitro in isolated guinea pig atria suspended in
an organ bath (50 ml) containing oxygenated (02:95%

35 ~C0,: 5%) Krebs -~ Henseleit solution (pH 7.4) maintained
at 32°C. The myocardial preparation, loaded to 1 g
isometric tension, is allowed to stabilize for 60 min.,
and then myocardial contractions are recorded
through an isometric lever connected to a strain-




ilnducéd “gastric secretion of acid respectively. The positive chronotropi
ffect has been i nvestigated in vitro in isolated guinea piqg atria

uspénded in an organ bath (50 nml) contakning oxygenated ([err]:95% 35
['err]: 5% Krebs - Henseleit solution (pH 7.4) maintained at [err] The
myocardi al preparation, loaded to 1 g isonetcrigjtension, is allowed to
stabilize for 60 mn., and then nyocardial contractions are recorded

t hrough an |sonetrgaubevebu@ammechmmtﬁhéiﬁﬁsﬁaﬂbaneo®@UQSt60ﬂ§|ﬂbnxeadeahe
I nst ant aneous rate B%h”%h'%%%% kp a cardlot chyneter witin

Sedchilnfe € 0 A AHEE Elr P oG, ER, 1 gtptact.

|ncludg the hi stanine i nduced chronotropic effect 30 and the hlstan1ne(jE>

pen recorder. Aftel contrSI respo
g/m) are obtalnedAﬁheeecnmmsslatr@&pﬂnaﬁ&aEkaohyqamdda) thehistamine
conpounds are adde o6t t Odﬂﬁ%‘ﬁﬁ? ngen [ and the
atria are again trgaped %?mﬁahggkhn1ne <3éﬁ%wnég%%%fcggeg%gﬁ%§388ta|ned
in the presenceSof interayadsgortihe qQﬁQtﬂﬂmnnnnﬂﬁeﬁrQ(ﬁd¢ﬁdcbnttbe besponse
to histamine 10 apd the PREG2RY FAHI! IQhInd ik B! ghdCL Eifﬁ?g d .

response is cal cul ated. The average effective concenttation |err
[err] antagonists F§etﬁ@ﬁ#ﬂm?ﬁﬂ%ﬁﬁngﬁFhrﬂ#%ﬁ%ﬂk&ﬁd pre cehFenasEepdtng to

D. R Waud, Anal ysi $eebofieecobRai0REe iHIIHRS .pidke d\&éwsw@ EReagBaeseoy”
15 Vol. 3 Snooth nus e | Q' Paton , Pl enum PresS. New York
(1975); Ash and 3cﬁF| ﬁﬁ‘Q?mHﬂﬁﬁanﬁﬂ) h?}ﬁﬂﬁ)?&}re§9°"§97t23glsigﬂeneThe

results are shan hndT&hhepk:dEhBLEédeﬁlontqﬁfthéﬁhttt@mynécﬂh¥léVokéd
hi stam ne induced tagRuaddiid (NGRS, A& avéPQQS U'ffective concentration

EC50 [err]

; (ECSO) of the HZ antagonists is then calculated by
the standard procedure according to D.R, Waud, Analysis
of dose-response curves, in "Methods in Pharmacology"

15 Vol. 3 Smooth muscle, Ed Daniel E.E. Paton, M.,
Plenum Press. New York (1975); Ash and Schild, Br,.
J. Pharmacol. Chemother. 27, 427-439, 1966.
The results are shown in Table 1.
TABLE 1
"In vitro" inhibitory activity in histamine induced
tachycardia (guinea pig atria).
Compound EC,, 107°M
11 30
13 9.2
14 9.3
18 4.4
19 15.0
20 6.5 _
; 23 ' 7.4
: 26 4.8
32 37.9
34 16.8
36 12.1
\ 37 50
CIMETIDINE ' 340.0




11 30 13 9.2 14 - -
9.3 18 4.4 19 15. 0

6.5 23 7.4 26 4.8
37.9 34-~ 16.8 36 12.1 37
50 CI METI DI NE 340.0 - 12 - Spne conpounds of fornul a
have been found to effectively inhibit also the spasnodic action of

hi stanmine which is lnhlblS@ﬂeb&oﬁbaﬁﬁaﬁabf[QbEhuQBtE th%t%@bﬂe%ou%HCh as
di phenhydr ani ne and 5 yri.l.a e.is ateﬂs gui nea- | eum The

ability of the test ﬁﬁéﬁghévFéylﬁHPbpﬂthP ?ﬁéﬁ@@ a§FFH@"aC|d
secretion, has beencEnt¢stapahedwhichi ve ahhebltaarayeaqusSQtaunmﬁadquenal

f h d=Shild
S Lt o o, “hEgEaR eS| ugady] 3k a arenbdutalfel anE0Ry USRS
under gener al andesiResha iepéakadeguinga-pdgrileup.) and constant

tenperature, was achi evedwax hB%QiEynGEaEHeUﬁbQQ éémbBuRLs@C%opqlrm;g@e' ene
tubes (PE 50) in thgbgg hagys .and’.in the pyloric-antral region ter the

stomach was washed D& LBREFRS 8P5F668 aEéﬁtﬁﬁGéG§1S§wfﬁ§§oﬁeGﬂ t he

stomach was startedimvebtighied, iA. 6inb. afkekr inprakedoldy arJallriraduodenal

peristaltic administration in stomach perfused rats, according
10 to Gosh and Shild (Br. J. Pharmacol, Chemother. 13,
54, 1958). _

The preparation of the animals under general
anaesthesia (urethane, 1 g. Kg"l i.p.) and constant
temperature, was achieved b/ inserting and tying

15 1in place polyethylene tubes (PE 50} in the aesophagus
and in the pyloric-antral region. After the stomach
was washed to remove remairs of food, continuous
perfusion of the stomach was started with saline,
0.5..ml. min~* {37°C), pr-med by a Jobling peristaltic

20 pump. After 30 min. of perfusion adaptation, the
stomach perfusate was collected at 30. min intervals,

o and_;xtratgd for acid content, expressed as HEQ of

NaOH 1 N. As control acid output became constant,

intravenous perfusion of histamine (1 mg.kg lhr l)

25 was started and maintained throughout the experimental
periocod. After the acid secretion had reached a steady
higher level, increasing doses of the test compounds
were injected intravenously in order to obtain dose
response functions. ED50 values were then calculated

30 by standard procedures. The compounds tested by
this procedure showed a very potent antisecretory
activity when administered intravenously at or below
100 pg/kg-l; the results are reported in the following
table II:




20 puhp.- "After 30 mn. of perfusion adaptation, the stonmach perfuszif:zfs
col lected at 30. min intervals, and titrated for acid content, expre %EﬁDas
pEg of NaOH 1 N. As control acid output becane constant, intravenous
perfusion of histamine (1 ng.[err]) 25 was started and nai ntai ned

t hr oughout the experimental period. After ttre B3id secretion had reached a
| evel , increasing doses of the test conpounds were injected
intravenously in order to obtain dose response functions. [er] values were
t hen cal cul ated 30 by standard procedures. JAgLEoODpPounds tested by this

st eady hi gher

procedure showed a very 3&tent aqtisgpretor act|V|tgb. en, adm ni st ered
i AgScEEtety A%

I ntravenously at or belo

RoF V& r POAESFE d &% F iy i paRLne

followi ng table |l inducedlgastTABLEekiretiionvi(stomanh perfhtsed sat)vity in
hi stam ne i nduced gastric secretion (stomach perfused rat). Conpound
[err] (i.v.)* 11

0.0129 14
19

23

0. 0366 34
15

0. 560

37

10

15

20

25

0.02 5 13
602418 T 06141

Compoup#2>3 20 ED;q mg/kg 0 0260) 10

0. 0559 26 0.0235 3
11 0.042 36 0.02 0. 03(
13 0./034 CIMETIDINE o
14 0.024
18 0.0111
19 - 0.0223
20 0.0259
23 0.0559
26 0.0235
32 0.0366
34 | 0.042
36 0.030
37 0.034
CIMETIDINE 0.560

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

The acute toxicity of the particularly preferred
compounds of general formula I was approximately
determined by oral administration of a single dose
to groups of 5 Swiss mice pre-fasted for 18 hours.

The resultant incidence of mortality after 14 days

was evaluated. The results are reported in the following
table, in which the values are expressed taking the
compound as a base.




lhe values of activity are expressed taking the compound as a base. The
ac te\texrcrty of the particularly preferred 20 conpounds of general - X
a( was approxi mately determ ned by oral adm nistration of a si n
doi ‘to groups of 5 Swiss mce pre-fasted for 18 hours. The resultant

I n¢idence of nortality after 14 days was eval uated. The results are
reported in the following 25 table, in whicehiyghe val ues are expressed

t ah i ng the conmpound as a base. - 14 - TABLE 111 COVPOUND No.

Dead/ No. Treated Mce 11 3/5 at 500 ng/kg 5 13

2/'% at 500 ng/ kg 14 ' 1/5 kg 18 2/'5
at {375 ng/ kg 19 2/ 5 at 53@¥§§£E§E§o 2/ 5 at
250 nmg/ kg 10 28 - H5—at—256-ngrky

4/ % at 500 ny/ kg}|32 COMPOUND HNe. aﬁeMCPrg/'l'(@e%Wed Mice 3/ 5
at {500 ng/ kg 36 2/5 at_ 250 nmgy/kg 15 37

5/%5 at 250 ng/ kg|Accordipg to yet a furthg;sfgatsm@ f§/kge present

i nvéntion ther§ are pr éded phar maceut i cal ogﬁfébtlo S conprising as
active ingredi®nt t one conpound of/?o? mg/A%9 her ei nbef or e
defined, or a physiologltally 20 conpatiblﬁSaatdsamdmglbg salt thereof in

associ ation wthija pharymceutical carrier e pharnaceuticé
adm ni stration tHe conpound of general %%%I é?é IR%/kghysmloglcally

conpati bl e 19 at 500 mg/kg
20 2/5 at 250 mg/kg

10 23 1/5 at 250 mg/kg

26 4/5 at 500 mg/kg

32 0/5 at 500 mg/kg

34 2/5 at 500 mg/kg

36 2/5 at 250 mg/kg

15 37 5/5 at 250 mg/kg

According to yet a further feature of the present
invention there are provided pharmaceut ical compositions
comprising as active ingredient at least one compound
of formula I, as hereinbefore defined, or a physiologically

20 compatible acid addition salt thereof in association
with a pharmaceutical carrier or excipient.

' For pharmaceutical administration the compound
of general formula I or its physiologically compatible
acid addition salt may be incorporated into conventional

25 pharmaceutical preparations in either solid or liquid
form. The compositions may, for example, be presented
in a form suitable for oral or parenteral administration.
Preferred forms include, for example, capsules, plain
tablets, coated tablets and vials.

30 The active ingredient may be incorporated in
excipients or carriers conventionally used in pharma-
ceutical compositions such as for example talc, gum
arabic, lactose, gelatine, magnesium stearate, corn
starch and aqueous or non-aqueous vehicles, compositions

35 may be formulated as dosage units, each dosage unit




preparations in either solid or liquid form The conpositions may, f
exanpl &, be presented in a formsuitable for oral or parenteral

adm ni sttation. Preferred fornms include, for exanple, capsules, plain
tabl ets, coated tablets and vials. 30 -The active ingredient may be
i ncorporated in excipients or carriers conventionally used in pharna-

ceutical conpositi @Qan@uelaa@&eaortoewm:ll@ tadl fo xe@ BWAB £, tHea G artsize

gel atine, magnesium stear.a n st rch and .aqueoqus_or nannciueocg)sh

vehi cl es, conpositit er?gy b&FSF ANSAGT U T B ST e MERED
uni t -15- bei ng fadapxamhple o 0o rig xed Scﬂcnsmg)fartmepraﬁemllmg?%dﬂgent :
Each dosage unit v e i 500 ngy
and preferably 20”‘1—_36 250 ?@ Q’tfl yafcc'-':}gélavler}l :(r%drle |ent°ecac¥:"rcd(;ir cﬁl%g&?:oﬁé)he 5

i nvention. The fool IWW% Limiti ng exanples serve to illustrate the

present invention. |<ﬁv13ng non—l1m1t1ng examples serve to

5- Met hyl - 4- ( 3- am noghen lx) H-|m azol e

5- Met hyl - 4- ( 3- ni trdgﬂé'\%ﬂ ate he RResAnt [BVathihstern, et al. Pharmazie
30, 103 (1975)] (84 g) di ssol ved in 5 nethanol was hydrogenated in the
presence of Pd/C 5% (0.8 g) at atnospheric pressure and at room
tenperature. Wien the cal cul ated anount of hydrogen had been taken up, the

catalyst was filtered off and the solution was evaporated to dryness to
afford 62.5 g of the desired conpound. M p.

acid addl tion salt may be incorporated into conventional 25 phar mace@al




10 [err] Analysrs [err] : found % C 69.12; H 6.43; N 24.40 calc. %)C
69. 34~.H 6.40; N 24.26. Exanple 2 15 (a)

5- thy( 4- (4-nitrophenyl)-1-H i m dazol e 5- Met hyl - 4- phenyl - 1- H—|n1dazol
a nirtrate salt [R Mrgenstern, et al. Pharmazie 30, 103 (1975)] (50 g
added in portions to 96% [err] (100 m). = Th@ thick solution so obtaiR
was fheated at [err] for two hours, 20 diluted with water (1000 mi
agaijn heated to [err] for twenty hours. After cooling, the solution was
neutiral i zed W tga, égbrérgﬁ}iand 17% [err] aqueous solu- tions. The solid

preg¢i pitated (&mxXture of the o- and p nifro derjvatjves) was filtered and
conyerted into 31Methyl-4- (3yaninophenyllnliimiRidazat®,nitric acid. The

m xfure of sal t&ﬁtﬁf@-@-(%ﬁkd@ﬁéx@ylﬁ-@%&uﬁﬁ@ﬁﬁ nem., vmsrgenstern,

an” Janeous sol (SEdiiyr RHE 58l r b FLETS L DPLTan A Sk fied “Lho"

5- thyl-4m(51rméthaﬁmMyﬁasIhy&fbgenatéarhmdﬁh@lprasencaasé B@i@r&%ehOLQ g)

DTS, 10 e, s e selints o SPepnhe a1 ) Al Sbdpel tale: | gaH theC
5- Met hyl - 4- (4- amakmﬁknﬁgd)amowntn¢@anx¢%pqen had been taken up, the

5-Met hyl - 4- (4- ned¢oDhePWhds | it L& &lazoFe 439 Qﬂedé§§9£¥8ﬂ was e&Z?oréBed to
nmet hanol was hydrogenated I n_the gresence of Pd/ C 5% nospherrc

pressure and atSFYRRss chPerbterd. Soyendt Ak Ehe ciesiEe aﬁBﬂF?uB¢ hy¥rBgen
hadrbeen t aken Lpe-19e catal yst was filtered off and the solution was 5
evaporated to 9£X§ﬁ$§ ;9 afford 43 g of 5-nethyl-4-(4-

found % C 69.12; H 6.43; N 24.40
calc, &8 C 69.34; H 6.40; N 24.26,

Cro®11N3

Example 2

15 .(a) 5-Methyl=-4-(4-nitrophenyl)-l-H-imidazole
5~Methyi—4-phenyl-l-H—imidazole as a nitrate salt [R.
Morgenstern, et al. Pharmazie 30, 103 (1975)] (50 g}
was added in portions to 96% H,S0, (100 ml). The thick
solution so obtained was heated at 100°C for two hours,

20 diluted with water (1000 ml) and again heated to 70° ¢
for twenty hours. After cooling, the soluticn was

neutralized with 30 ¥ NaOH and 17% Na2c03 agqueous solu=-
tions. The solid precipitated (a mixture of the o~ and
p-nitro derivatives) was filtered and converted into its
25 nitrate salt by means of 30% nitric acid. The mixture of
salts of the o~ and p-nitro isomers so obtained was re-
crystallized from water to afford the pure para-isomer.
Neutralization of an aqueous solution of the para-nitro

derivative yielded 30 g of 5-methyl=-4-{4-nitrophenyl)-1-

30 H-imidazole as a base sufficiently pure to be used in
the next step. M.p. 190-191°;
Analysis:

C10H9N3O2 : found ¥ C 58.94; H 4.42; N 20.81l.
calc. % C 59.10; H 4.46; N 20.68.
35 (b) 5-Methyl-4~(4-aminophenyl)=-l-H-imidazole
5-Methyl-4- (4-nitrophenyl)-1-H-imidazole (80 g) dissolved




am nophenyl ) -1 -Himidazole. Mp. 215-216 C. Analysis: [err] found %, qngD
69.12; H6.29; N 24.15. calc. % C 69.34; H6.40; N 24.26. 10 Exanpl ¥

(a) N4[31(Inidazol-4-y|)-pheny| acetimdate A m xture of

4- (3-am nophenyl )-1-Himdazole (15.9 g) [W jSchwnack, et al, Arch. Pharm
306,934 (1973)] and triethyl orthoacetate (18.17 g) was heated until the
cal - 15 cul at ed anount of ethanol was distilled. The resulting solid

was recrystallized frompetrol eumether-diethyl ether (1:1 v/v) to_gi
21.6 g of N-[3-(inidéBomesbynpl §ﬂ§n9¥?¥89ﬁ9F¥S€eFPnFH§tBFeﬁFB%e[QF?%&?C 3%
égah%SIa:ngQ \ 18 b@?;ﬁ):?ﬁfueﬁp&@hsrﬁa.ﬁéessura.64nd btlg@obh teaperatuEe.
. 10; . 59; . 33. ol L owi ng i.nt er medi at.e re pr r LN

similar manner: N-[3Wg§nNégﬁyFFhFﬁ@?gF§49VP?P§h8ﬁyﬁ?agPﬁﬁﬁ g%étﬁ%ﬁ af%kfg up,
ras oﬁtﬁlneg starti nghér eatallyBthwhsd£i3teredoofifieand) the- Hoilmitdenowasand

riethylorthoacetate,_ MQp. RrL [ Anal ysSi_%. ryh d % Q.
7.08 N 17.159 30 evapBratSd ko aEQLeg§|%¥ a?fe& 048, 9 Eﬁu§06f%$y% f%%g;ﬁ
N-[ 4- (5- Met hyl i mi dazeimisophenyRdmi-E-dmigdazadeni nMaate 248s 236t &i-ned
starting fron15-thhth#-g§-qnino-phenyl)- 1-H i m dazol e and
triethyl orthoacetate. 3. ferr] [err] 35 Anal ysis: [err] founq.%)C
69.43; H 7.09; N 17.34. CqaHq Ny C 69ung ¥4 £ 68-18:17H$.295 - Pp24.15.

calc, & C 69.34; H 6.40; N 24.26.

10 Example 3
(a) N-[3-(Imidazol-4-yl)-phenyl acetimidate
A mixture of 4-(3-aminophenyl)-1l-H~-imidazole (15.9 q)
[W. Schunack, et al, Arch. Pharm. 306,934 (1973)] and
triethyl orthoacetate (18,17 g) was heated until the cal-
15 culated amount of ethanol was distilled. The resulting
solid was recrystallized from petroleum ether-diethyl
ether (l:1 v/v) to give 21,6 g of N-[3~(imidazol-4-yl)-
- phenyl] -ethyl acetimidate. M.p. 126°-127°C.
Analysis:
20 C13H15N3O : found % C 68.14; H 6.64; N 18.01.
calc. 3 C 68,10; H 6.59; N 18.33.
The following intermediates were prepared in a similar

manner:
N-[3-(5-Methylimidazol-4-yl)-phenyl]-ethyl acetimidate
25 was obtained starting from 5-Methyl-4-(3-amino-phenyl)-
l-H-imidazole and triethylorthoacetate. M.p. 130-131°%
(EtZO).
Analysis:
C14H17N30 : found § C 69.32; H 7.08; N 17.15.
30 calc. % C 69.11; H 7.04; N 17.27.

N-[4-(S-Methglimidazol—4-yl)-phenyl]-ethyl acetimidate
was obtained starting from 5-Methyl=-4-(4-amino-phenyl)-
1-H-imidazole and triethylorthoacetate. M.p. 171-172° ¢
(Et,0).
35 Analysis:
cl4H17N3O: found $ C 69.43; H 7.09; N 17.34.
calc, $ C 69.11; H 7.04; N 17.27,




4- (4 anmino-phenyl )-1-H imdazole [E. Balaban et al. J.Chem Soc. 2701
(1925)] _and triethylorthoacetate. Mp. [err] 5 Anal ysis: [err]
found % C 68.21; H 6.60; N 18.14 calc. % C 68.10 H 6.59; N 18.33 (b)
N- Mgt hyl - N -[4- (i mdazol -4-yl)-phenyl] acetagidine (Conpound 1) 10

To d solution of N-[4-(imdazol-4-yl)-phenyl] ethyl- acetimdate (8.02 g)
in dthanol (20 m) three portions of 33% nethylam ne in ethanol (8 g each;
total) were addedN4p4a(n@id@ﬂopi4syx)dpuenyimeeamyutaeetﬂasdevaporated

dth o
Y he acid sol G BAF vERESHAFE S KL HLEY HEFom AT SFcAmIROBRRPY LU FeFoH

ith 10% NaOH. Theimbdazioldi (b, sBphabérdetaslcollebemd Sgcii2T0tal(ldRs) )

didried t i th 2
A o1 o [or 2] e bhn hbd! - EQUROUBA Gadlac ki Do b2 1he20ez0e me ).
6.59; N 26.35. Ml eatdn8iysis:Mp. [err] The follomﬁng acet anmi di nes were

pregared in a simlar 25 - g _n_HBN @gﬁndsgarélgg §§0n1ﬁhg 88pr OR h 8t €4
ethyl acetim- date as abo¥d 58371 bed R Met 3-

(5-net hyl i ni dazol - 4-yl ) - phenyl | - ace€a#fdi e ?Cﬁﬁpégnd H)6pPRs [NriP-38

Analiysis: [err] fopndydmMe€hfI-N7+[45H(Imd8azoN-24yviB~pRah¢l] Yacetbfiddhe H
7.08; N 24.54. FNdrochorlde ga{g ™MPp.[err]

N[ (In1dazo| 4-yl)-phenyl]-ethyl acetim date was obtai ned starting fron&éﬁ}?

10 To a solution of N-[4-(imidazol-4-yl)-phenyl] ethyl-
acetinidate (8.02 g) in ethanol (20 ml) three portions
of 33% methylamine in ethanol (8 g each; 24 g total)
wer=2 added in a period of six days. The solution was
evaporated to dryness and the residue was dissolved

15 in 19% hydrochloric acid, The acid solution was
washad with ethyl acetate and basified to pH 10 with
10% NaOH. The solid which separated was collected by
filtration and dried to give the title compound {(5.5g;.
M.p. 226-227° c.

20 Anaylsis:

C12H14N4 found $ C 67.53; H 6.53; N 25,98,
calc. % C 67.26; H 6.59; N 26.15.
Maleate salt. M.p. 170-171°C.

The following acetamidines were prepared in a similar
25 manner, starting from the appropriate ethyl acetimi-
date as above described.
N-Methyl=-N'~({3~(5-methylimidazol~4-y1l)-phenyll-
acetamidine (Compound 2)
M.p. 201-202°,
30 Analysis:-
c13H16N4 found ¥ C 67.77; H 7.05; N 24.18.
calc, ¥ C 68.39: H 7.06; N 24.54.
Hydrochloride salt. M.p. 260~261°C,




- 19 - N—thhyl -[3-(i m dazol - 4-yl)-phenyl ] acet am di ne (Conpound 3) M p.
117- 120"~ C: AnaIyS|s 5 [err] found % C 66.86; H 6.81; N - ]
25.82~calc. % C 67.26; H6.59; N 26.15. Hydrochloride salt. Mp. [errk p;
N Met hyl - N -[4-(5-Met hyl i mi dazol - 4-yl)-phenyl ]-acetam - di ne (Conpound 4)

10 Mp. 223-226 C. Analysis: [err] foune 2% G-68.45, H 7.08; N 24. 36.
calc. % C 68.39; H 7.06; N 24.54. Hydrochloride salt. Mp. 283-285 C. 15
Exanpl e 4 N-Methyl -N -[4-(im dazol -4-yl)-phenyl -formani di ne (Conpound 5) To

a solution of N—neth | f or mam de &2 36 g) i n anhydr ous di et hyl ether (10 m )
was sl ow y added at EE&EﬂiijﬂﬂjﬁJ'ot i dag o liydirydy I~ piienglil de :

anhydr ous di et hyl ethgbmggqnaih) After one hour stirring, the Mhlte‘SO|Id
I

whi ch formed was f di ately added to a suspension of 4-(4-
an1nopheny|)-I-H-|n1HanIé18Il§§ gF-ln dioxan (50 m ). The m xture was
stirred overni ght andnhhggleuaporated to dryness. 25 The residue was taken

0
b oduct whi chosepar at ed_ fastaxtiac EH th & PRt ate.o - ofGaa-aLs
sol ution was dried (MJSO) and evapalat.ed t € d&7wEss b 63iS38g 0N 26y IF. t he
Analysist [orr] T oundiiycebdbEdRe 213, USSR 0TC 00 B 65 08, H 6. 0a:
N 27.98. Funarate saM-Meghy 1-Ndg [f8d SeMethylimidazol-4-y1l) -phenyl] ~acetami-
dine (Compound 4)
10 M.p. 223-226° c.
Analysis: '

C13H16 , found % C 68.45; H 7.08; N 24.36.
calec. % C 68.39; H 7.06; N 24.54.
Rydrochloride salt. M.p. 283-285°,
15 Example 4
N-Methyl=N'~[4~{imidazol-4-yl)~phenyl]-formamidine
(Compound 5)
To a solution of N-methylformamide {2.36 g) in anhydrous
diethyl ether (10 ml) was slowly added at 09 a solution of
20 benzoyl chloride (5.62 g) in anhydrous diethyl ether (30 ml).
After one hour stirring, the white solid which formed was
filtered and immediately added to a suspension of 4-(4-
aminophenyl)~l=-H-imidazole (1.59 g) in dioxan (50 ml). The
mixture was stirred overnight and then evaporated to dryness.
25 The residue was taken up in water and the sclution was basi-
fied to pH 10 with 10% NaOH and the product which separated
was extracted with ethylacetate. The organic solution was
dried (Mgso4) and evaporated to dryness to give 0.7%5 g of
the crude amidine which was recrystallized from acetone.
30 M.p. 189-190°C.
Analysis: '
CllH12N4 found ¥ C 65.55; H 5.92; N 27.56.
cale. ¥ C 65.,98; H 6.04; N 27.98,
Fumarate salt. M.p. 188-189°.




-20 Exanple 5 N-Methyl-N -[4-(imdazol)-4-yl)-phenyl]-formam dine
und 5) To a solutlon of N-nethyl formamde (1.48 g) in 15 m of dy
romet hane, was slowy added at [err] a solution of 4.78 g of

tri-et hyl'oxoni um f | uoroborate [H Meerwein, Og. Synth. 46, 113 (1966)]
dlchloronethane (25 m). After six hr. sblﬂplng at room tenperature,

4- (4 am nophenyl )-I-Himdazole (2 g) in ethanol (10 m) was added
dropwi se. The mixture 10 was stirred overnlght and then evaporated to
dryness. The Exa@@PdobSate salt of N-methyl-N -[4(inidazol-4-yl)-phenyl]-
formam di ne V"aﬁ-ﬁb%%gllﬁd I[a-vvainqaa@m>Lhe§ql-@&%1mmﬁafﬂned to pH 10
with 10% NaOH

filkration to JEOBPPURALSAf the title 15 formamidine. Mp. [err] The
folpll OW NG CONP@ONGS s\tAfad 1Rhe RE @Id-xrielt Blfmrhamuwrter.,4astgar tinn@ 5 mAMatth@i-

Fortman de: -t SPLc Bt Rl Yok s B4R SO S SpiigH, B3 e o

(Conmpound 21) Efnirdiet hydloxoniium f@uaﬂouﬁﬂatauﬂm Méreatweding,: thszyﬂhmund %

El—ﬁgntgﬁyl N 5 %7 l'c\?azéﬁ%’ﬁ?‘l iéq\]]%é)?oﬂre%g‘rﬁnf ne (g@'ﬁpouAﬁ% sflartrate

salit. Mp. 10651:(3-97angAr$a1 yrsziom t[eemqr Ftaned %~ (@-senigwpheanys. )48 -H-Nmg.dagole
30 g)  in etifnol %10Cm3- s a!dd@d%r i%e‘?? @@m:&xﬁ-é a)
N- Net hyl - N Jz1(|n1dazol yI) phenyl | -formam di ne nmpound

was stirred overnight’, 'and then evaporated to dryness. The

fluoroborate salt of N-methyl-N'-{4(imidazol~4-yl)-phenyl]-
formamidine was dissolved in water and the solution was basi-
fied to pH 10 with 10% NaOH. The product which crystallized
off was collected by filtration to give 1.4 g of the title
15 formamidine. M.p. 189-190°C,
The following compounds were prepared in a similar manner,
starting fram the appropriate imidazolylphenylamine and from
the suitable N-substituted formamide:
N-tert~-Butyl-N'-[4-(imidazol-4~vyl)-phenyl] -formamidine
20 (Compound 21)
Fumarate salt. M.p. 192-194°C (Ethanol).

found ¢ C 55.94; H 5.67; N 11.68,
calc. % C 55.,69; H 5.52; N 11.81.
25 N-Menthyl-N'-[4-(imidazol=-4-yl)-phenyl]-formamidine
(Compound 38)
Tartrate salt. M.p. 106-109° c.

C12H26N40g

Analysis:
C28H40N4012 found $ C 53.99; H 6.48; N.8.94.
30 calc. % C 53.84; H 6.45; N 8.97.
ample 6

(a) N-Methyl-N‘—[4-(imldazol-4—yl)-pheny1] -formamidine
{Compound 5)
A suspension of 4-(4~aminophenyl)-1l-H-imidazole (0.8 g)
35 and ethyl N-methyl-formimidate hydrochloride (1.86 g)
[F.H. Suydam, et al., J. Org. Chem. 34,292 (1969)] in

Analysis: ———




N- et hyl -f orm m date hydrochloride (1.86 g) [F.H Suydam et al., J.
Chem 34,292 (1969)] in -21- 20 m of anhydrous et hanol was stirr
roomtenpera- ture for two days. The clear solution was evaporated to
dryness, and the oily residue was dissolved in water. The solution so
obt ai ned was basified to pH 10 with 10%5 NaZH.- The product which
separated was extracted with ethyl acetate, the organic solution was
evaporated to dryness and the product obtained was purified through its
hydrochl ori de salt t20gn¥ecb. 83bhgdobushethahbd wast s@ipeeddaasraom tempera-

crystalline solid.Mp._[e ) t ). n iLS: LI f %,C
47¥98; H5. 260 O 2589%% kﬁ%o?égcgsgg'ébE&%s?é%?éH§E¥§%?°8}%3§1§§?8§Q%6?§1t°
(b) N-Phenyl -N -[4- (dnydesgsl - ang| Fheheayy] reeidusi wasedicsopvedd i80yater.

5 of 4-(4-am nophe = k Ai,dazo a d sassql iy syl
N-ghenyl-§orninidgte@%%;aélgk%gh.?53%§t§§5 %9?%%]?%gé%é%ai#Bg%gtgge%?gé 10%
m). After stPrringVNeeH.4 'ﬁéﬁrErati“f*'§oﬁhﬂ-éhfpéﬁ§ﬁﬁﬁéetihéfa§oIeMr\Rﬁ’it@-H with

separated was fi|tefééh9mdadéhﬁéevnéﬁé YagHHHt IBQuE&@QUQbsW@%abe%k%@ 29
with acetone and acidified mnt? gha0|al acetic aci

d. e

N- Phenyl - N - [ 4- (i mi daz¥énegsypne. FoRnRRPARAE OPyataeti vag Rurifded &hrrygh
salt which was filteied hpdgov¥Rldrfidg shltheot glike pr.aduet ofMthe ti%1824o0m-
Anal ysis: 25 rr found. 9 8: 4.5..72; 14..69. . cal %
62.81, H5. .80 N hSRRS RoHMY ?%&ﬁ%g%egnES&n §”w§re2§9eé§§e§'i3e%ha“°l§'
$imlar mannelkd starBnayysiem the appropriate im dazol phenyl am ne and from
; C,;H14C1,N, found % C 47.98; H 5.26; CL 25.78; N.20.

: calc. % C 48.36; H 5.17; Cl 25.96; N 2G.

(b} N-Phenyl-N'-[4~{imidazol-4-vl)-phenyl]-formamidine

A suSpensfon'of 4- (4-am nophenyl )-1-Himidazole (0.8 g) 35 and §§?§I

t

1N

P

(Compound 30)

15 5 g of 4~ (4~aminophenyl)~l-H-imidazole were added to a
solution of ethyl N-phenyl-formimidate [Org. Synth., 35,
65 (L955)](4.6 g) in acetone (25 ml). After stirring for
4 hours at room temperature the solid which separated was
filtered and dried under vacuum. The product was treated

20 with acetone and acidified with glacial acetic acid.
N-Phenyl-N'~(4- (imidazol-4-yl}-formamidine crystallized as
its acetate salt which was filtered to give 4.6 g of the
title product. M.p. 123-124%.
Analysis:

25 C20H22N404 found ¢ C 62.58; H 5.72; N 14.69.

calc. ¥ C 62.81; H 5.80; N 14.65.

The following compounds were prepared in a similar manner,
starting from the appropriate imidazolphenylamine and from
the suitable ethyl formimidates:

30 N-3,4-Methylenedioxyphenyl-N'~-(4-(imidazol-4-yl)-phenyl]-
formamidine (Compound 39)
Fumarate salt. M.p. 140-141%.
Analysis:

C25H22N4O10 found ¢ C 55.48; H 4.15; N 10.50.
35 calc., 8 C 55.76; H 4.12; N 10.41l.




t he SU|tabIe et hyl forn1n1dates:
N- 3{ 2% Met hyl enedi oxyphenyl -

30

N -[4-(imdazol -4-yl)-phenyl]- formam di ne

(Co odnq 39) Fumarate salt. Mp. 140-141 C. Analysis: [err] found %
55.48; H 4.15; N 10.50. 35 calc. % C 55.76; H
4.1p2; N 10.41. - 22 - N-4-Cnhl orophenyl- Id2- [-4- (i m dazol -4-yl ) - phenyl ] -
fowmmdhm(Cmmmmd4D Acetate salt. Mp. [err]. Analysis: 5
[err] found % C 57.73; H5.12; O 8.63; N 13.36. calc. % C 57.62; H 5.08;
?00!48 50; Sl lg) 44. Wwwoﬂ&pﬂeﬁy@m'dqmi(ﬂnﬁda)z@*@wm4mfm1d4 n[e |
npound 4 Ac%;éf€“§ 9T-92 Anarysts. 10 err
found % C 62.98; i %2_3ﬁ§:ﬁj§ calc. % C 63.62; H6.10; N
14.713. N 4- Anlsyl chﬁhﬁhlsatfuﬂ-MlpM)7&ﬂﬂaﬂﬂ] f or mam di ne (Cbnpound 43)
Fumarate salt. @@lsé Anal ysis: [err] found % C 57.01; H
pda N 30,71 col ATEYIES 25 4 b1 N 10 68,
N- (13, 4- Di metdhyl i soxaz@'aoﬁ'lﬁ[glw q 8- fqund dafD|5%U- 33 ) -H ghakdd [C¥ o i ¥i k. 36,
(CGgmpound 44) 20 err] Anglysd Siy [cersrvl 62 fr?@Cbé’/o @1683 5 n 18,44,
5.40; N 24.85. calc. % C 64.04; H5.37; (a)
N- Gyano- N -[ 4- (i ni T ' ﬁnmxéﬁ&ﬁﬂﬂinxﬂ&-phenzl formamldlne
i (Compound 42) Acetate salt., M.p. 91-92 °c.
Analysis:
10 CoyHygNy O, found ¥ C 62.98; H 6.13; N 14.08.
calc, 8 C 63.62; H 6.10; N 14.13.
N=4-Anisyl-N'-[4-(imidazol-4-yl)-phenyl]-formamidine
(Compound 43) |
Fumarate salt., M.p. 131-132° ¢,
15 Analysis:
CogHoyN,0q found & C 57.01; H 4.64; N 10,71
calc. % € 57.25; H 4.61; N 10.68,
N-(3,4-Dimethylisoxazcl=5-yl)~N'~[4~(imidazol-4~yl)~-
phenyl]-formamidine (Compound 44)
20 M.p. 204-205°C.
Analysis:
ClSHlSNSO found ¥ C 63.91; H 5.40; N 24,85,
calc. 3 C 64.04; H 5.37; N 24.90.
. Example 7
25 (a) N-Cyano-N'-[4~-(imidazol-4~yl)-phenyl]-formamidine

i (Compound 6)

A solution of 4=(4-aminophenyl)-l-H-imidazole (25.3 g)
and ethyl N-cyano formimidate (18.7 g) (K.R. Huffman et
al., J. Org. Chem. 28, 1816, (1963)] in ethanol was
stirred at roam temperature overnight. The product
which crystallized at the end of the reaction was collec-
ted by filtration, washed with cold ethanol to give

30.7 g of the title compound. 234-235° c.

Analysis:

30

M.p.

35 found 3 C 61.94% H 4.36; N 32.95.

calc. &8 C 62.55% H 4.30; N 33.16.

C11819%5




(Conpound 6) A solution of 4-(4-am nophenyl)-1-Himdazole (25.3 g) 2
ethyl N-cyano formmdate (18.7 g) [K R Huffman et al., J. Og. Che
1816, (1963)] in ethanol was 30 stirred at roomtenperature ove .
The product which crystallized at the end of t reaction was collec- ted

by filtration, washed with cold ethanol to give 30.7 g of the title

conpound. Mp. 234-235 C. Analysis: 35 [err] found % C 61.94% H
4.36, N 32.95. calc. % C 62.55% H 4.30; N 33.16. -23- The foll ow ng
conpounds were prepar @el Ifoammjdgarcamumxs wHa tprepdredn tiiea apimbpar ahen~

5" Ghmpound 7) M BT de e Sxel yufl B ode s MiEfraco L9 FRLAL TS

4.22; N 32.84. calc. amin€.62.55; H 4.30; N 33.16. 10

N-Cyano- N - [ 4- (5- ﬁeth&L AQ%L%“-ﬁ@ﬂoidﬁﬁaaeﬂ -4 LK PE] M Brmamfa 238 C
Anal ysi s: [err%8 .

calc. % C 63 H‘@Sﬂﬂ&.ﬂﬂ.ﬂi 09,
N- Cyano- N -[ 3- (5-nmet hy, pﬂ(@@qﬂza#%d) phenyl]- formam dine Mp. [err]
Anal ysis: 20 errb found % C 63.96; H5.06; N 30.82. calc. : C
63.98 H 4.92; N 31. si
ll 9N5 ‘found & C 62.60; H 4.22; N 32.84.
calc. ¢ C 62.55; H 4.30; N 33.16.
10 N~Cyano-N'~{[4-(5-methylimidazol-4-v1)-phenyl]-
formamidine
M.p. 236-238°C,
Analysis:
CLZHllNS ?oynd % C 63.44; ‘H ?.04; N 30.94.

15 ' calc. $ C 63.98; H 4,92; N 31,08,
N~Cyano-N'-[3~-(5-methylimidazol-4~yl)-phenyi}-

formamidine
M.p. 221-223° c.
Analysis:
20 ClZHllNS found % C 63.96; H 5.06; N 30.382.

calc., : C 63.98; H 4.92; N 31.09.
(a') N-Cyano—-N'~[4-(imidazol~-4-yl)-phenyl]-formamidine.
| (Compound 6)
A mixture pf 4-(p-aminophenyl)-l-H-imidazole (113.8 g),
25 ethyl orthoformate (132.4 g) and cyanamide (30.7 g) was
heated at 100°C for 20 minutes and stirred at room '
temperature for 3 hours. The solid was filtered and
dried to give 130 g of the title compound. Mp. 236-238°C.
(b) N=Methyl-N'-[4-(imidazol~-4-yl)-phenyl]-formamidine
30 (Compound S)
' N-Cyano=-N'~[4-(imidazol=4~yl)-phenyl] -formamidine (20 g)
was added in one portion to 35% methylamine in water
(70 ml). After few minutes, the solid N-methyl-N'-[4-
(imidazol=-4-yl)~-phenyl]-formamidine separated out of the
35 solution. This solid was filtered, washed with water and
dried to give 13.45 g of the title product, which was re-
crystallized from acetone. M.p. 189-190°¢.




(a ) N-"Cyano- N -[ 4- (i mi dazol - 4-yl)-phenyl]-formam di ne. (Conpound 6)

m F“Of 4- (p-am nophenyl)-1-Him dazole (113.8 g), 25 et hyl
orthoformate (132.4 g) and cyananide (30.7 g) was heated at [err] for

m nutes—and stirred at roomtenperature for 3 hours. The solid was filtered
anfl dried to give 130 g of the title conﬁ%hnﬁ. Mp. [err] (b)

N-Met hyl -N -[4- (i m dazol -4-yl)-phenyl ]-fornmam di ne 30 (Conmpound 5)
N-Cyano- N -[4- (i m dazol -4-yl)-phenyl]-formani dine (20 g) was added in one
pojtion to 3§uﬁggggglgg19e |n teggP70g9Py, After few nminutes, the solid
N- tret hyl - lehﬂ é|n1dazol 2@ hen%ﬁé fornan1déa¥ separatid out _of the 35
sol uti on. e £8liaviRg ?9 s BB fPEReRat Br 2and™ar fFEd™E B GF ve
13{45 g of t@eaitihg ﬂf@dUEhe w@pﬁhpmmatéen—cy;nbafbrmamlﬂine1éeeluaéives.
hele proner Matny £ri hI=] ShiagBol ShUL ) T88-0h\ 8YHAY SHRAHIKS)
f of mam di Be Maleaaelsekt hMNhth&ﬂQﬁﬂSO'SC (Kﬁthazgl)4 yl) -phenyl]
-f)rnan1d|neA£ pund 8) 5 Maleate salt. Mp. 149-150 C. (ethanol).

Anal ysis: [err ound % C 51.93; H4.73; N 13,15 calc. %C 52.78; H
4.66; N 12.96. NoMgHpyN,Rg- [ 8opndndt h§I B 8a20! HaBy B3 ph¥nyB} 1Per nami di ne
10! (Conpound 9) p. 180 18&a§b A@aI¢55§ bgrr]H 4 sboung %2 ,66Q7.40, H
6.67; N 26 40 calc. 9% C 67 H 6

N—Vbthyl FELRRET 4P 1] 7

10 (Compound 9)
M.p. 180-181° c.
Analysis
CqioH; 4Ny found 8 C 67.40; H 6.87; N 26.40
calc. ¥ C 67.26; H 6.,59; N 26.15.
15 N~Methyl~N'-~[4~{5-~methylimidazocl~4~yi)-phenyl]-formamidine
{Compound 10)
M.p. 225-226° C.
Analysis
C12H14N4 found % C 66.81; H 6,70; N 25.82,

20 calc. 3 C 67.26; H 6.59; N 26.15.
N-Ethyl=N'-[4=-(imidazol-4-yl)-phenyl]-formamidine (Compound 11)
Hydrochloride salt. M.p. 253-254° C.

Analysis:
C12H16C12 4 found % C 49,92; H 5.70; C1l 25.00; N 19.56.

25 calc., % C 50.18; H 5.61; Cl 24.69; N 19.51.
N=-Butyl-N'-[4-(imidazol-4-yl)-phenyl]~formamidine (Compound 12)
Hydrochloride salt. M.p. 206-208° c.

Analysis:

C14H20%12N4 found ¢ ¢ 53.48; H 6.51; CL 22.63; N 17.59.

30 calc, % C 53.34; H 6,39; Cl 22,49; N 17.77.
N-Isopropyl-N'-[4-{imidazol-4-yl)-phenyl]-formamidine
(Compound 13)

Fumarate salt. M.p. 130-133°c.
Analysis:
35 C

found % C 53.91; H 5.30; N 12.36.
cale. & C 54.78; H 5.25; N 12.17.

21824N40g




.p. Eé{r]'Analysis [err] found % C 66.81; H6.70; N 25.82. 20 _
lc.- % € 67.26; H6.59; N 26.15. i
«Et hyl - N - [ 4- (i mi dazol -4-yl)-phenyl]-formanm di ne (Conpound 11)

ydrochloride salt. Mp. 253-254 C. Analysis- ] found % C 49.92; H
:70; C 25.00; N 19.56. 25 calc. % C 50.18; H 5.61; C
4.69; N 19.51. N-Butyl-N -f4-(imdazol-4-yl)-phenyl]-formani di ne (Conpound
) Hydrochior i de Nsalily 1M - (394320 50 AIRLYS) ndf 11 £0REn 06,03 48 H
: 51, O 22.63; c;/.bQ. 5% carc. 9% 33 3F, —39; C
.49; N 17.77. m-ﬁﬁaﬁﬂaﬂyLim:MF&9EFﬁi&aiar-ﬁbyr)lSHéﬂéﬂ]Qfornanidine
Conpound 13) Funmanatlgsdalst. M p. 130-133 C. Analysis: 35 C21H24N408
fiound % C 53.91; H 5 3Q; N.12.36 calc, % 54 .78; H5.25; N 12.17.

5- N-Alyl-N-[4-(i %ﬂdg‘zaﬁﬁwl ) - SR ]*-f%%n‘awﬁ%i f 4 I hpdubb- 93
| eate salt. BMp. 153-1540C Anal ysiceld & rjc 55.02; H {8dgNAL, 22,85, H
. 71; N11.93. 5 calc % C 55.02; H 4.84; N 12.22.
- Hydr oxy- N - (4-(i m dazol - 4-yl)-phenyl ] -formam di ne (Conpound 15)
ydrochl ori de sal N-HydgoxiyeNr'} [Andlivdidazoll-4~y1) fphery] | oformdm{d e 70; H

4.34: O 25+48: N (&8mpaundl §5)% C 43.65; H 4.39; d 25.76; N 20.36.
N-n-Propyl -N -[4-(Crm =7=y1 ) - phenyl ] - f or manm di he
: ydrochloride salt. M.p. 207-208 C.

Analysis:

10 C10H12C12N40 found % C 43.70; H 4.34; Cl 25.48; N 20.45
calc. % C 43.65; H 4.39; Cl 25.76; N 20.36.

N-n-Propyl-N'-[4-(imidazol-4-y1)-phenyl]-formamidine
(Compound 18)
Hydrochloride salt. M.p, 220-221°C. (Ethanol).
15 Analysis
C13H18C12N2 found $ C 51.13; H 6.10; Cl 23.30; N 18.51.
' calc. $C 51.83; H 6.02; Cl 23.54; N 18.60.

N-sec Butyl-N'-[4-(imidazol-4-yl)-phenyl]-formamidine
(Compound 19)
20 Hydrochloride salt. M.p. 196-197°C. (Ethanol).
Analysis
C14H20C12N4 found % C 52.97; H 6.51; Cl 22.08; N 17.44.
calc. % C 53.33; H 6.39; Cl 22.49; N 17.77.

N-Isobutyl-N'~[4- (imidazol-4-yl) -phenyl]~-formamidine
25 (Compound 20)
Hydrochloride salt. M.p. 238-240°. (Ethanol)
Analysis:
Cl4H20C12N4 found % C 52.69; H 6.54; Cl 22.04; N 17.38.
calc % C 53.33; H 6.39; Cl 22.49; N 17.77




(CWnbbund,lB) Hydrochl oride salt. Mp. 220-221C. (Ethanol). 15 Analysis )
[ e r - found % C 51.13; H 6.10; d 23.30; N 18.51. calc. % 51.83; H_QESf
6. 2 ' 23.54; N 18.60. N-sec

Butyl - N--[ 4- (i mi dazel - 4-yl ) - phenyl ] -f ormam di ne (Conpound 19) 20

Hygrochl oride salt. Mp. 196-197C. (Ethano?§.-Analysis [err] found % C
52;97;. H6.51; d 22.08; N 17.44. calc. % C 53.33; H6.39; d 22.49; N
17:77. N-lIsobutyl-N -[4-(inidazol-4-yl)-phenyl]-formam di ne 25 (Conpound

20} Hydrochl Orudelsﬁéth%ﬁ .hb nl—n'élﬁh@&ﬁ&ha&a@ws 1) -bhiehl1 ] -roiEmitEne

52{69; H 6.54; 79"
07 15y CohdAFREORS? nai di ne

0
17/77.  -26- he22) Ma 9?*—& SpAtei ¥-Baz
(Cpnpound 22) Mhkegséssalt. Mp.[err]. (Acetone) Analysis [err]
found % C 59.09; H.6.Q8; ,N.10.63. 5 I C 58.13; H
6. b4: N 10. 85. N-PF@E@B:N4°8[4 EPRPGaZol. 229097 pie Ry OR? 4 T
(Oanpound 28). Fumarate salt. Nlpalt74%12568 @Bt:h&n6l. 24 ;ANallPsi8S .[ err]
found % C 56.94; H 5.48; N 11. 67 10 : calc. % C 56.78;
H 5.39; N 11.52. N—Propargyl -[4- (i mdazol -4-yl)-phenyl ] -forman di ne
(Cpnpound 24) NePEsRgdgNf nﬁérélmdmolmﬁympm@@dﬁmwus 15

[err] (CHRBBAn® €342 Famabate®3a1V. 1328, $742138°c. (Ethanol).
: Analysis

! C23H26 4 8 found % C 56.94; H 5.48; N 1l.67.

10 calc. % C 56.78; H 5.39; N 11.52.

N-Propargyl-N'-[4-(imidazol~4~y]l) -phenyl]-formamidine

(Compound 24)

; Methanesulfonate salt. M.p. 184-185°C. (Ethanol) .

! Analysis. :

15 C15H20N40632 found % C 42.75; H 4.93; N 13.20; S 15.29.
calc. %3 C 43.26; H 4.84; N 13.45; s 15.39.

N-n Hexyl=N'~{4-(imidazol-4~-yl)~-phenyl]l-formamidine

(Compound 25) 3
Hydrochloride salt M.p. )270°C. (Ethanol).
20 Analysis

ClZN4 found % C 55.35; H 7.00; Cl 20.39; N 16.00.
calc. % C 55.97; H 7.05; Cl 20.66; N 16.32.

Ci6t24

N-Cyclopropylmethyl-N'-[{4-(imidazol-4-vl) -phenyl]-formamidine

(Compound 26)
25 Fumarate salt. M.p. 127-128%.
Analysis '
CyoH,yyN,Og - found % C 56.21; H 5.09; N 11.99.
calc. % C 55.93; H 5.12; N 11.86.

P Py
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exyl.- N - {4-(imdazol -4-yl)-phenyl]-formam di ne (Conpound 25) Fwdrochlon
alt Mp. >270C. (Ethanol). 20 Anal ysis [err] found % C 55.35; H 7.00;
0.39; N 16.00. calc. % C 55.97; H 7.05; C 202%6+ N 16.32.
dcyclopropylnethyI-N' - [4- (imdazol-4-yl)-phenyl]-formam di ne (Conpound
6) 25 Fumarate salt. Mp.- 127 128C. AnaIyS|s [err] found % C
6.21; H5.09; N 5 k2 .

F Bi cyclo-[2, 2,7%
(IConpound 27) Vefemtamsdine (Compbund] 2Ahal Maleater splt. Mgnd 10822 183 0.
5.43; N 10 94 calc. % 58.58; H 5.51; N 10.93.
Furfuryl - %onl 4- yI) phenyl ] - f or mam di ne ; npound ZQ
drochloride salt SH%§S 7C @Eundﬁbﬁ)57Aﬁth§| 480 N 10.94err]
flound % C 52. 8g; H 4.8 0 62 18.% ¢ 6968,/ Bl Hotop, O
20.90; N 16.527 N Cycl ohexyl - flnrdazo - 4- yl )-p enyl ] for mam di ne
(tbnpound 29) Furmarate salt. Nlp [err] (Ethanol). 15 Analysis [err]

fround %C 57.89; flpubBu 111@!9@4-[(anriha%llc4- 16 -Shen¥i1 1H foradamid e 20.

al c. . 9% C43.26; H4.84; N 13.45; S 15.39. N-n @

N—Benzyl -[4- (i T Or e di ne
_ (Compound 8
Hydrochloride salt. M.p. 215-217% (Ethanol).
Analysis: )
10 C15H16C12N40 found § C 52.80; H 4.87; Cl 20.62; N 16.27.

calc. % C 53.11; H 4.75; Cl1 20.90; N 1l6.52.

N-Cyclohexyl-N'~-{4- (imidazol-4-yl) -phenyl] -formamidine
(Compound 29)
Pumarate salt. M.p. 139~141°C. (Ethanoil).
15 Analysis
C,4H 28N4°8 found & C 57.89; H 5.68; N 10.99.
calc. % C 57.59; H 5.64. N 11.20.

N-Benzyl-N'-[4-(imidazol-4-yl)-phenyl])-formamidine

(Compound 31)
20 Hydrochloride salt. M.p. 210-212°¢. (Ethanol)
Analysis .
Cl, N, found % C 57.91; H 5.29; C1 19.94; N 15.87.
calc. % C 58.46; H 5.19; C1 20.30; N 16.04.

Ci17H18

N-Cyclopropyl=N'-[{4~(imidazol-4-yl) -phenyl]-formamidine
25 (Compound 32)

Fumarate salt. M.p. 185-186°C. (Ethanol).

Analysis '

H22N408 found % C 55.09; H 4.74; N 12.48.

calc. $ C 55.02; H 4.84; N 12.22,.

Cai




-

nmpound 31) 20 Hydrochloride salt. Mp. [err]. (Ethanol) Analysis [err
und % C 57.91; H5.29; Cd 19.94; N 15.87. calc. % C 58.46; H 5.19; d
.30; N 16.04. N-Cycl opropyl-N -[4-(imdazol -4-yl)-phenyl]-formm di ne
Conpotnd 32) Funarate salt. Mp. 185-186-Cag(Ethanol). Analysis [err]
qund % C 55.09; H 4.74; N 12.48. calc. % C 55.02; H 4.84; N 12.22. - 28-

(
f
2
(
fqu

N-H([err]-Methyl propargyl)-N -[4- (indazol-4-yl)-phenyl]- formamidine

(Gonpound 33) Maleate salt. Mp. 188 C. Analysis 5 [err] found % C
5¢.28; H 4.15; N 1187, Gal e H A LT WOl o ~
N-{([err] - Met hylaHy A4 ettt o—4—y . Senpound
34) Mal eat e salfiormeduidines (Conpomngsids)10 [err] found % C.
53.87;, H 5.04; 6 | cay % C -93; H 5.12; N 11. 86.

N-in- Cctyl - N -[ﬁg(ﬁie#téazs&&%- %)épr%éﬁ&a - formam di ne (Conpound 35) Funarate
salt. Mp. 152AnsdySisAnal ysis 15 [err] found % C 58.52; H 6.35; N
1G. 72. calcs % C 58 8% H 6 46, NADPG NeaentwlsNs. § 11.
-[4-(inidazol-4-y|%28§83yﬂ]3fornaﬁ%gﬁne (Conpound 36 ey af b Salt . M p
[err] Analysis 20 [err] calc.f dufd Bp-AS56. 5674 H 5. M111 0014 . 40.
calc. % C 56.55; H5.78; N 11.47.

N~ (x-Methylallyl)-N'-{ 4~ (imidazol-4-y1l) -phenyl]-formamidine
(Compound 34) Maleate salt. M.p. 186°C.

Analysis

@ 10 C22H24N408 found % C. 55.87; H 5.04; N 11 7s6.
calc. & C 55i93; H 5.12; N 11.86.

SR I 4

N-n.Octyl-N'-~[4-(irnidazol-4-v]l) -phenyl]-formamidine
(Compound 35} Fumarate salt. M.p. 152-153%%.
Analysis
15 _ C26“34N408 found % C 9$8.52; H 6.35; N 10.72.
cale. $ C 58.85; H 6.46; N 10.56.

N-Neopentyl-N'-[4-(imidazol-4-yl)-phenyl]-formamidine
(Compound 36) Fumarate salt. M.p. 251-252°C.

Analysis

20 N,O found $ C 56.67; H 5.81; N 11.40.

calc. % C 56.55; H 5.78; N 11.47.

Cy3HygN40g

N-(2 ;Z-Dimethyl- cyclopropylmethyl)=N'~-(4-(imidazol-4-yl) -
phenyl] -formamidine (Compound 37)
Hydrochloride salt. M.p. 246-248°C.
25 Analysis
C16H22C12N4 found ¢ C 55.90; H 6.53; C1l 20.88; N 16.30.
calc. % C 56.30; H 6.50; Cl 20.78; N 16.42.




(2,2Z™Dimet hyl - cycl opropyl nethyl)-N -[4-(imdazol -4-yl)- ' ,
henyt-] - far mam di ne (Conmpound 37) Hydrochloride salt. Mp. 246-248C. 25 _5}?
nal ysis [err] found % C 55.90; H 6.53; C 20.88; N 16.30. calc. % C

6.30; H 6.50;, A 20.78; N 16.42. - 29 -~=N28ycl ohexyl nethyl -N -[4-

I m dazol -4-yl) -phenyl) -formam di ne (Conpound 40) Funarate salt. M p.

err] Analysis [err] found %C. 57.79; H5.91; N 10.75. 5

alc. % 58.36; H5. 88, N 10,89  Exanple 8

N-Di met hyl - N - [ 4NFERE methylsHony AT (iRigazpdr 45V A HGE
ol ution of 4-(4- agbRebaaykd) 1rbinaradazebet(3M1B.gL54R156°C.
, N-di net hyl -formam de diethyl acetal (8.82 g) was stirred at room
tjenperature for two days. Addition of diethyl ether afforded precipitation
f the formam di ne (Canpdysdls16) which was collected by filtration (3.9 g)
p. [err] Analysis 1 eRr olRd -%0,C6 . @3;. 505 N 26. 28.
PR el R 6_§g53&0geb§£_ \Found s 02478, Cu05.62; N 90395,

N-Di net hyl - N 5[ 4-' (5- et hyl i ni dazolcadoy|$ CpRény6]; Hi 8r-88di §i A€ -@onpound
7) was prepared in a simlar manner starting from

- Met hyl - 4- (4- am nophenyl ) -1-Him dazole. Mp. 228-229 C. 20 Analysis

err] f EFMPULCE69. 08; H 7.16; N 24.28. calc. % C 68.39; H 7.06;

24.54. Exanpl e §,N-Mamahy-v—((ie%i [daadazblda-y1)hehenly 1-Somundidine
Compound 5) 25 - . g) and

riethyl orthofor

was heated for 30 mn. at
A solution of 4-(4-aminophenyl)~-l-H-imidazole (3.18 g) in

10 N,N-dimethyl-formamide diethylacetal (8.82 g) was stirred
: at room temperature for two days. Addition of diethyl
ether afforded precipitation of the formamidine (Compound
16) which was collected by filtration (3.9 g) M.p. 141-142°.
Analysis |
i5 c

i

12 1494 found $ C 67.02; H 6.50; N 26.28.

- calc. % C 67.26; H 6.59; N 26.15.

N,N-Dimethyl=-N'-{4={5-methylimidazol-4-yl)-phenyl] ~formamidine

(Compound 17) was prepared in a similar manner starting from
5-Methyl-4- (4-aminophenyl) -1-H-imidazole. M.p. 228-229°C.
20 Analysis .
C13H16N4. found % C 69f08; H 7.16; N 24.28.
calc. % C 68.39; H 7.06; N 24.54.

Example 9

NbMethyl—N'[4-(imidazol-4-yl)-pheny1Ifformamidine {Compound 5
25 A mixture of 4-(4-aminophenyl)-l-H-imidazole (1.59 g) and

triethyl orthoformate (2.22 g) was heated for 30 min. at

100°C in the presence of catalytic amounts of 96% H,S0,.

A solution of methylamine: 33% in ethanol (9.5 g) was then

added dropwise to the cooled reaction mixture. The solution
30 was stirred at room temperature for twenty hours and then

evaporated to dryness. The residue obtained was dissolved in

10% hydrochloric acid and the acid solution was washed with

ethyl acetate and then basified to pH10 with 10% NaOH. The




10¢°C in the presence of catalytic anounts of 96% [err] A solution of
nmetghyl am ne 33% in ethanol (9.5 g) was then added dropwi se to the cool ed
regction_m xture. The solution 30 was stirred at roomtenperature for
twgnty hours and then evaporated to dryness. The residue obtai ned was

di dsol ved in 10% hydrochl oric acid ans the acid solution was washed with
et Hyl acetate and then hasified to pH 8 With 10% NaOH. The -30- product
whijch separated was extracted with ethyl acetate to gjve, after evaporation
of ¥ he solvent, 0.45 g of the conpound 5. Mp. [err] 5 Exanple 10 (a)

N-Net hyl - urqﬁnqp whdsholsepayiateghmasg extiranhesh wA tolethivdih asietate

4- (J4- am ng Mg 3 S 1.15 )
in30 m oPh?ll)gae)no%f\?/gs r%?éé(%gr% q;%o[jgraotl tlev?p(t)lfsa;'([ae/ to dryness.
Thg 10 compoupdhAse so obtai ned was purified by conversion into the
corjrespongy,ipd hywd-qarier.i de salt by bubbling hydrogen chloride through it,
I n {i sopropanol. The desired thiourea was obtained as a white solid (2 g)

M p. [err] Anal ysis [err] found % C 49.23; H 4.98; O 13.20 ; N20 64; S11.72
callc e Ho4. 87; O 13.19; N20. 84; S11.92. (b)

N—thhyl - | dazal,- 4-yI).- 21 I] f i di ne qu|n|c éC|d e Hydrogen
perfoxi de (N[ag”} AL ﬂa 2

= t-0a-
stilrredice- codl exblugdiant ickh hf(%anﬁﬂqphdﬂyl}{kﬂﬂﬂmmm @ﬂ J3ghemd |

rmg!sog\r/ggoﬁ;t ég‘wtgéh})dlr i%gsgshlg;na;%e resi dﬁftg?o ié}m)%al rfﬂa Was ‘léﬂr]%é%'gl z)éélu; r60m
et hanol to af fqgﬁj.q;cegt f9f0 tShdour and evaporated te dryness. 'l'he
10 oily base so obtained was purified by conversiom inta the
correspending hydrochloride salt by bubﬁiing hydfpgen
chloride through it, in isopropanol. The:desired thiourea
was obtiined as 2 white solid (2 g) M.p. 210-211°c.
Analysis:
Ci1 13ClN S found % C 49.23; H 4.98; C1-13.20;N20.64;S11.72.
calc. % C 49.15; H 4.87; CI 13.19;N20.84;511.92.
(b) N-Methyl-N'~[4-(imidazol~4~yl)~phenvl]~formamidine '
sulfinic acid
Hydrogen peroxide (31%, 1.08 g) was added dropwise in
20 30 min.to a stirred,ice~cooled sgolution of N-methyl-N'-
{4-{imidazol-4-yl) ~phenyl] thiourea (1.16 g} in 5 ml
g of methanol. After two hr stirring the mixture was
‘ evaporated to dryness and the residue so obtained was
crystallized from ethanol to afford 0.95 g of the
25 desired compound.
Analysis:

Cy11Hy,N,40,S found & C 50.17; H 4.55; N 21.41; s 12.04.
calc. % C 49.98; H 4.57; N 21.20; S 1l2.12.
: Acetate salt. M.p. 194-195°C (acetone).
: 30 (c) N-Methyl-N'-(4-(imidazol-4-yl)-phenyl]-formamidine
: (Compound 5)
% N-Methyl-N'=-[4-(imidazol-4-yl)-phenyl]~-formamidine
n : sulfinic acid (0.9 g) was dissolved in 15 ml of glacial
f acetic acid and refluxed for one hr. The concentrated
- 35 solution was basified to pH 10 with 10% NaOH and
. extracted with ethyl acetate. The organic solution

et
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21. 4¢,~S,42.04. calc. % C 49.98; H 4.57; N 21.20; S 12.12. Acetate salt.

M p. 194-195 C (acetone). 30 (c)

N- Met hyt™- N -[ 4- (i m dazol -4-yl)-phenyl ] -formen3di re ( Conpound 5)

N-Met hyl - N -[4- (i m dazol -4-yl)-phenyl]-formam dine sulfinic acid (0.9 Qg)
was dissolved in 15 m of glacial acetic acid and refluxed for one hr. The
concentrated 35 solution was basified to pH 10 with 10% NaOH and

extracted with ethyl meteai orﬂiﬁd)rtgﬁraangﬂsjtwrafford 33 g/vasfex/-a;urqt]edi'
to dryness to afford 0

[ 4- (i i dazol - 4-yl ) - pHeki ﬁ%wiﬁ T ~Riepy s Sqrmamiding M@y 187-189°C.

Butyl -N -[4-(i m dazol - 4- yI) phenyl ] -formam di ne 5 (Conpound 21) A
m xture of 4-(p-am nophenyl)-1-Himdazole (2.3 g), t-butylisonitrile (1.25
g), Agd (0.2 Q) Exanpla dilzol e (0.11g)was heated at [err] for 13 hours. The

thick reaction mxt ung s Leat dnmt&rﬂﬂ?@’ﬂﬁ A0th LIV D) - formAREI A E .

The aci d sol uti on was—takerr—to—prt6—S5—rti oo NaoH —treated w tiTcharcoal ,
filtered and dbnpletgﬁEﬂmﬂygﬂiﬁﬂ_The | ayer whi ch separated was extracted

with ethyl acetate. AAflfre diyidd, 4h€p%9ﬁ&b@1 t¢mnmm1@ae@péated3t@),
umar a

give 0.38 g of the title 15 wg%l(k %$)gbhe%?¢}82%r%nggd?ﬁé t%%ﬁiﬁﬂﬁﬁ

Exanpl e 12 N Cycl ohex§ytRwEy } isen ki &k
29) 20 A mixture of 4¢qprEgyiwephesytdd latt i00%@zobe (3. %6ups. The thick

reaction mixture was treated with 10% HCl and ethyl
10 acetate. The acid solution was taken to pH 6.5 with

10% NaOH, treated with charcoal, filtered and

completely basified. The layer which separated was

25 deS|red compound. Analysis: [err] found % C 50.17; H 4.55; <?EED

extracted with ethyl acetate. After drying,the organic
golution was evaporated to give 0.38 g of the title

1S compound. Fumarate salt.
¥.p. 192-124°C.
Example 12

N-Cyclohexyl=-N'-{4-(imidazol-4=-yl) -phenyl]-formamidine

{Compound 29)

20 A mixture of 4-(p-aminophenyl)-1l-H-imidazole (1.59 g)
cyclohexyl isonitrile (1.2 g) and CuCl (0.99 g) was
heated at 150°C for 3 hours. The thick reaction mixture
was extracted into methanol. The methanol solution after
treated with charcoal was evaporated to dryness and

25 extracted into ethyl acetate and 10% hydrochloric acid.

' The acid solution was basified to pH 7.5 with 17% Na,CO,
and extracted into ethyl acetate. The organic solution
was evaporated to dryness. The residue, after
recrystallization from acetone gave 0.25 g of the title

30 product. M.p. 220-221°C.

Fumarate salt. M.p. 139-141%%.




ciclohexyl i'sonitrile (1.2 g) and Cud (0.99 g) was heated at [err] for 3
h’,rS"The thick reaction mixture was extracted i nto methanol. The net hangh
soluti'on after treated with charcoal was evaporated to dryness and 25 :
extracted into ethyl acetate and 10@6hygr9§hLor|c acid. The acid solutio
was basified to pH 7.5 with 17% [err] and extracted into ethyl acetate. The
organi c solution was evaporated to dryness. The residue, after
recrystallization fromacetone gave 0.25 g of the title 30 product. M p.

220-221 C. Fumaerate salt. Mp. [err] -32- Exanple 13 Tablets. One tabl et
contains: -active jn di ent 50 ng -l actose
217 ng 5 -c ﬁﬁﬂﬁgiggf 30 ng -magnesi um st earate
3 ng Exanpl e Tah lesulGrse taieletrpsedeaixoni ai ns - active ingredi ent
50 ng 10 - co r 17, - magnesi um
Sstearate éé&fﬁéi{ﬁbredleﬁan Exanpl e 15 Vials.§q;§?vial contains -
active |ngred1b#mtose 50 ng 15 - wat@rmdor injection q.s.
5m 83 ol 4B dn Compounds of general fg@qﬂéa I

-magnesium stearate 3 mg

Example 14

Capsules. One capsule contains

- active ingredient 50 mg

10 - corn starch 170 mg
~ magnesium stearate 2 mg

Example 15

Vials. One vial contains
- active ingredient 50 nmg

15 - water for injection q.s. 5 ml

T




R[err] (wherein J[err] and [err] which nay be the sane or different each

represents a hydrogen atomor a [err] alkyl group, an re resen
| i near .or branched al kyl, al kenyl or al kynyl group, Eﬂ "

hydr ox’yl"gr oup, a substituted or unsubstitued c3zl-oal ,” ul llatl
al kyl group, a bicyELAEMSycl oal i phatic group, an aralkyl or aryl group
(optionally substitued by a hal ogen atom or by nethyl, nethoxy or
met hyl enedi oxy grou a substityted or ubst i.t ut.ed het er ocycli c

I 1 Fognuda

group or an al kyl foup sﬁ%@???ﬂ B8d°byIgnELH 2% unsubstit ut ed

het er ocyclic group,. said erocyclic groups—eRtionally also containing a
further heteroatoni, tautone t her eof ano A\addi tion salts of the

af oresai d conmpounds. 2. ol 0gr Qa @ ible acid a Rtlor‘ alts
of conpounds of formula I deflned [ ﬁl' V. . Salt as 2l ai med in
claim2 fornmed with hydro ric, fu nethane§df? ni-c mal ei ¢ aci d.
4. Conmpounds as cl ai ned iﬁ\aqy of t he preceding clalzé\mgerein

[err] and [err] each represents @ hydrogen atom 5. npound as clainmed

in any one of the prggegdeis R, ak an@egslnwhhehamuw e thé eame ©r @ifferent,

para position of the_benzene rin ou ds as cIa med in, any one of
t he preceeding clalﬁﬁcﬁhéFBFﬁsﬁﬁ FeBrgggﬁP§n§ uhy|a9§ ﬂ

n- propyl, isopropyl groupyt ghd Rggbepybses&s—abauybnrtchummanqhaﬂxaﬁ%yl,
heryl TR et Yhu g cealRiyhablhp Pachlack) dhoue,. 3 pagrorn
benzyl , cyclopropylgf@9§b09r§BPBﬁéFHFPd 9Fnﬂﬂﬁ¥b@$él QMQﬁﬁﬁﬂhyl or
cycloaliphatic alkyl group, a bicyclic cycloaliphatic
group, an aralkyl or aryl group (optionally substitued

by a halogen atom or by methvl, methoxy or methylenedioxy
groups), or a substituted or unsubstituted heterocvclic
group or an alkyl group substituted by a substituted

or unsubstituted heterocyclic group, said heterocyclic
groups optiornally also containing a further heteroatomij,
tautomers thereof and acid addition salts of the
aforesaid compounds. '

2. Physiologically compatible acid addition salts

of compounds of formula I as defined in claim 1.

3. Salts as claimed in claim.2 formed with hydrochloric,
fumaric, methanesulfonic or maleic acid.

4. Compounds as claimed 'in any one of the preceding
claims wherein R, R,y and Ry each represents a hydrogen
atom,

5. COmpouﬁds as claimed in any one of the pfeee&ind
claims wherein the amidine radical is in the para
position of the benzene ring.

6. Compounds as claimed in any one of the preceeding
claims wherein R, represents a hydroxyl, methyl,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-

butyl, t-butyl, neopentyl, hexyl, heptyl, octyl,

allyl, a-methylallyl, prenyl (i.e. 3-methylbut-2-enyl),
propargyl, a-methylpropargyl, cyano, norbornyl, benzyl,
cyclopropyl, cyclopropylmethyl, dimethylcyclopropylmethyl,




EB4'? ment hyl , cycl ohexyl, cycl ohexyl-methyl, pheny

chlor nyl , .
Yiret hyl phenyl, p- nmet hoxyphenyl, nethyl ene- di oxyphﬁwﬁmllm [L MI lmt hyl /]
ropp—7. - N-Ethyl-N -[4-(i m dazol -4-y1) - phenyl ] L)Q

sopLopyI -[ 4- (inidazol 4- yI) phenyll-fennanldlne
dellyl- 5 [4 (m@nd@ygl- dﬂbﬁﬂnymméthﬂD, phenyl, p-

n- Pr opy Im _
N-sec. But yl - N' - &Prfﬁp ?&1'435')"?%2‘@%5}4}]{'; | ne.@enyl, methylene
\N- | sobut yl - [dxpxmpdhamyll Hry | 2fhaydine tf ]magﬂcdime 13.

i gergLr opyl[ freg Ih;/nl da;pjgﬂ, n%azﬁmr&téﬁ%m tg)érlnmaln% -flon%mangdine.
c
\- Cycl opr opyl - N8+ 4- (|Nm opyin 'pﬁ*fé {AWI} ‘?niéﬂ-)nep q_@(l]-flormamldme.
\\t (NEe err] ; I\/Ft hyl 3, I4y| ) N\lm[l&l(-m-Otaaz-od rmm/az)opmryi)]-ptiauyaamﬁbmamﬂame.
open y e or _
N (2, 2- Di nethyl cIo @ qu]{P& Qﬁ%ﬁéfgnéHfghenéil formamidine.

4-yl)-phenyl ] - fdﬂnam(Nﬂaacgﬂhtyliﬂﬂﬁmiﬂtipxdazqdfﬁﬁmtdphknyk&*fbemhmidDme

Its of Jﬂ%ﬂ: 20, gy d
?ﬁ cfa?n1gogFﬁgpg$hgﬁ alned alﬁéﬁ%l ) %%Qﬁﬁ’ fm¥b@ﬁaﬁi@iﬂg
specifically deddi bed"’lﬂf%ﬂ] @lemhenﬂyhr&wiéine-
fumaric, methanqyll fOYN-Q:,?Qﬂ;?H@ M@W‘i[mhﬁﬂiaﬁz@i-m n{%) -

clainmed in cIa|?§'7t(iai A process for the preparation of conpounds
as claimed in cl & conprises reacting a conpound of formula II

[err] (wherein RY.S aN-dBfclugastopy AN+ 4s (imidazoleépplnepbénydlaul a ||
[err] formamidine.
16. N~-(a-Methylallyl)-N'-[4-(imidazol-4-yl)-phenyl]-
formamidine.
17. N#Neopentﬁlin’—[4—(imidazol44~?}!;§henyl}«Eormamidide.
18. N-{2,2~Dinethyl-cyclopropylmethyl)-N*'-[4~(imidazol~-
4-yl) ~phenyl)-formamidine,
19. Physiclogically compatible acid addition salts
of compounds as claimed in claim 7 to 18.
20. Compounds as claimed in claim 1 other than
those claimed in claims 7 to 18, as herein specifically
described in any one of the Examples.
21. Hydrochleoric, fumaric, methanesulfonic or maleic
acid addition salts of compounds as claimed in claims
7 to 18, _
22, A process for the preparation of compounds
as claimed in claim 1 which compr1ses react1ng a
compound of formula II
AN
c==C (11)

HN/ \N
\CH / 2

(wherein R is as defined in claim 1) with a compound
of formula III

==NH - R X@ (III)

Ry
Ne
2
v




-35- in which [err] and [err] are as defined in clg [ f es
tae anion of an inorganic acid and A represents a dmmmuumﬂ Mﬁmi [
allkoxy group or a chlorine atom 23. A nodification of themprecess aj
cl ai in claim22 in which a conpound of forgsadI1 as defined in cl%

22"is'reacted in the QiicH R”][ has® r2%re dspaecenedasnckaamrdli,nx®aim22
or claim23 in which the reacttan is arrigd out _in the presence

of an
i nert organi c sol verftePEBSeNtS THe RO O AR BT AABLSI AF2E AROWRI ERAPERESNES
i nert organic sol verd mamylices etdampl a cdj1o_ nabkoagegonep 26. a cAlpraaess |
as clainmed in any on& claims 22 to 25 in ich the reaction is carried

out at a tenperature of from20 to [err] 27. A process for the .
preparation of conpdfds & R} Fiertior|af nthe REPERSSoASr FIadmedadni ng a

Cogpound of fornulagfd gk rizk (1 efieidh Ra a88mpSGRE afeffafe%nd:e.fai ned a3 cleFived
and Y popresents @ Lot ity SRl BLiR 9 BRMGo0h by e [Tl
27 in which the reacz4on ix process astclaimnedi dartlaiga2cozolclaim 239.
Sthanol: 30, A protbetfidl REF Cadbiey 180caRFiEAChHR"SG ¥he Bhosehee
the reaction tenper @firani tnéronepganic|eplyest. A process as clainmed in
claim27 in which thgs, A process as claimed in claim 24 in which the

inert organic solvent comprises ethanol, dioxan or

acetone.

26. A process as claimed in any one of claims 22

to 25 in which the reaction is carried out at a temrerature

of from 2C to 60° C.

27. A process for the preparation of compounds

as claimed in claim 1, which comprises reaciing a

compound of formula V

AN VAN
N

-,
~

r'IN// i
NG :

(wherein R and Rl are as defined in claim 1 and Y
represents a C,_, alkyl group) with an amine of
formula VI

where R, is as defined in claim 1.

28. A process as claimed in claim 27 in which the
reaction is carried out in an inert organic solvent.
29, A process as claimed in claim 28 in which the
inert organic solvent is ethanol.

30. A process as claimed in any one of claims 27
to 29 in which the reaction temperature is from 20
to 80°C.

% 31. A process as claimed in claim 27 in which the



=~ coppouhd of formula Vis prepared in sit3g by rea

({rxp as defined in claim?22 with a corrpound of ﬂwm“m 'mmmurr] ,
ere Rl and Y are as defined in claim1 and claim 27+ espeketiVvelsy
esenceé of a calcinpunndf Edrmilev rmcpedpameahdmt siital &y meac.wm'm

ne of fornula VI as. defi rl d
L aim 31 in whi c_t‘?"[ tﬂ"%"éﬁ(}?‘) "éu]ﬁja#ﬂ]r gefaneg?, iR 2%3'?“0?25? ?ﬁl ai™
claim 31 or claiconund Wi dlotmela &8LIion is carried out at a
nperature of from600 to [err] 34. A process for the preparation of
npounds as clainmed in claim1l which conprisegpyeacting a conpound of
rmula VI11 [err] (wherein [err] and [err] gfe as defined in claim1 and
is as defined in claim27) with an i pe—ofc f-orgml a 11 as def(V¥dd in
aim22. 35. A process as clainmed i claim\34 in which the reaction is
rried out at a tenperature of from20 to [eroY} 36. A process for the

eparation of co SR ASafkd & @Pe'é‘schéfﬁhédwﬁhcﬁl(‘aqfﬁ?rl i 'Aarim Ng a
npound of fornula I X [ekr 1 7

27 respect vely) in the presence of a catalyst and

is further reacted, without isolation, with an amine

of formula VI as defined in claim 27.

32. A process as claimed in claim 31 in which the

catalyst is sulfuric acid.

33. A process as claimed in claim 31 or claim 32

> in which the reaction is carried out at a temperature
of from 60° to 120° C.

. 34, A process for the preparation of compounds as
slaimed in claim 1 whieh comprises reacting a compound
of formula VIII

/// 2

\ \
/

v ot b

{(VIII)

Ry -
(wherein Rl, R2 and R; are as defined in claim 1 and
Y is as defined in claim 27) with an amine of formula
I1 as defined in claim 22,
35. A process as claimed in claim 34 in which the
reaction is carried out at a temperature of from 20
to 80° C.
36. A process for the preparation of compounds as

claimed in claim 1 which comprises reacting a compound
of formula IX-

N

C====_C {IX)
/ N\

N A |
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e o
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e e




(mhererniR;and [err] are as defined in claiml d Br
acet'yl, ‘carbet hoxy or carbanyl group) with an ar?i ne of ﬁﬁlﬂ'ﬂ &imﬂm
defined_in claim?27. 37. A process as claimed in clal

reaction is carried(gg qn C ML éﬁéﬁ gfl 88 in clg#ggﬁzé N B S

clained in cIa|n136 Fai'm e reac ron’1's €
t enper at ur e. Aeowa@@ﬂ§ﬁ(ﬁ'qyﬂﬁ?weﬂﬁ#t&loncefbebhpGUnas ofa ripamarla
formula | as C' ai Wﬁerel %@hla":\h'a%‘x&é’@f'é@? QQCVF“Qsa ¢ %‘&‘thp

formula Xl [err] R and are as deflne In clarm err a weak
organi c acid. 40. CAaﬁﬂbééss as clalned in claim39 in which the said weak

organic acid is formmyc, agelhrocdsPdIHPi @l Lmas! @n élaim AePHACRMS drOrtHde
preparation of conpounds ,as clainmed jn . claiml, wherein R and R both

represent hydrogen é@@ﬁ§1ankﬁ1Qiﬁﬁﬁ?gé%“FeéEtFH@ B‘Séﬁﬂ&&n@f fgter.
i sol ated, (obtained3ign si AU grvdeancta®ncDainedi sancuauhe:i@f Jroigdim IErr]

and im dazole in t he pr senc of of fornula X1 erein [err
is as defined in cld™m" é%ﬁ%&?%fl?o FﬁtFF gg é&éﬁ RS a4k
22. 42. A nodi fi cag,on of ;trhmqysacﬁss tisecprepadaitionl @fmcblpdundshi ch an
am ne of fornula I as defi.n 2,15 di.rectly reagted w,th an
isonitrile of fornNQf %ﬁﬂ%ﬁ \J?%Qﬁ ?a* Tg glaémasflﬁe |§P%Sa % thn t he

presence of CuC. comm@8sesiTeactiimpyoaesempounaibffiedormudlaaiXh 41 or claim

R
\:;c====c: (XI)
HN \\k NH - C = NH - R,
4// I o)
CH S0,

{wherein R and R2 are as defined in claim 1) with

a weak organic acid.

40, A process as claimed in claih 39 in which the

said weak organic acid is formic, acetic or ‘propionic
acid. | |

41. A process for the preparation of compounds

as claimed in claim 1, wherein Rland R3 both represent
hydrogen atoms, which comprises reacting a compound,

not isolated, (obtained in situ by reaction of an
isonitrile of formula CEN - R, and imidazole in |
the presence of Agg}) of formula XII

CH CH

N N-——CH = N - R (XII)
2

\CH/

(wherein R2 is as defined in claim 1) with an amine

of formula II, as defined in claim 22.

42, A modification of the process as claimed in
claim 41, in which an amine of formula II , as defined
in claim 22, is directly reacted with aﬁ isonitrile

of formula CEN -R,, wherein R, is as defined in

claim 1, in the presence of CuCl.




42 in which the reaction is carried out without solvent or in the presen

of an inert organic solvent. 44. A process as clai ' ' I n
which the inert organic solvent conprises ethanol Ormﬂm%@ﬂ““‘ww‘m
procgss as clainmed in any one of clainms 41 to 44 in e ¥eacti*on

tenperature is between 100-150 C. 46. A pregess as claimed in any one of

claims 22 to 45 wherei B @reRERQUREG @ afidalid lcilatinf 1Al lor Aateaimned is
subsequently converted into an acid addition salt. thereof .or. an acid

addi tion salt of %2 donySdl Sher seARtdon ilf GRZINiP o oY S HOddGRént | y
converted into aceonpownhe @frdsanue afl andAner tAdrgaedss dalivedte preparation

of conpounds as (il ai med\ In (?:Jeaésmajs %Ligstm%rg z;\I lc\ia t'ke=34'e|lr;1 ﬁgﬁntﬁ% I n any

one of Exanples 1 to 1% P8 npounds as ¢ |n ‘cl al enever
prepared by a prdeess mg@@q@h%@wp@%@e&l@h@@m dipxan.

Phar maceuti cal qlrg)om tal &gg)g@glglqédacltd vaeny Qg{ieq:;garglaaitmg gast one
m

conpound of for efined Inclaim1l a ‘t aut oner
physi ol ogi cal | y &&mfdk |1t§1 ahilghy tti’(ﬁil‘tﬁ%ﬁ‘é’d! ttQ“lP@rfe?(ﬁu’fq ﬁ%s‘%ﬁfdﬁ%ﬂq on with
a pharmaceutical jgry-iisye @. excipient. Conposi tions as clained in

claim49 in a for SU|tabIe for oral_.or enteral adm nistratio 51.
Conposi tions as A% med iBF WA Trd ?F)%r m5ETh e cfrgor%%lfmsp%a
tabl ets, coated ttzd)l%i syhexaisulee scampanirad f FdrmulCoripaisi ith icnisl ya sobt aail readl

in any one of C' %%etqg.\eﬁftlf @R\Iégéﬂ fn0SAPS YU taa f@xon salt
Conposi tions as alne ai‘m efel neach dosa e uni ontalns from
10 to 500 ng of até'teif\%’ﬁ R &dt aarid Eﬁ@dltmmlim%sa LorgarePEn claim
53 wherein each desadA Nt LA NP Bl L bdBin@ly |ehverted
| ngredient. into a compound of formula I,
47. A process for the preparation of compounds as
ciaimed in claim 1 substantially as herein described
i any one of Examples 1 to 12.
48, Compounds as claimed in claim 1 whenever prepared
by a2 process as claimed in any one of claims 22-47.
@ 49. Pharmaceutical compositions comprising as active
ingradiant at least one compound of formula I
as defined in claim 1 or a tautomer or physiologically
compatible acid addition salt thereof, in association
with a pharmaceutical carrier or excipient.
50. Compositions as claimed in claim 49 in a form
suitable for oral or parenteral administration.
51. Compositions as claimed in claim 49 or claim
S0 in the form of plain tablets, coated tablets, capsules
or vials.
52. Compositions as claimed in any one of claims
49 to 51 in the form of dosage units.
i 53. Compositions as claimed in claim 52 wherein
each dosage unit contains from 10 to 500 mg of active
ingredient.

54. Compositions as claimed in claim 53 wherein
each dosage unit contains from 20 to 150 mg of active
ingredient.




y
a erein described. 56. Phar maceuti cal conpositions substantially as ngb
herei n described in any one of exanples 13-15. 5739 -Conpounds of general
formdaa | as clainmedssn cl rharhaeeutddhaanebmpolsdndaeins s PWy@imddgicatlyim
coppatible acid addlthgn ﬁggggnghgﬁggf fo%egiqnl qa&ﬁgp of treatnent of

pakients suffering fron1u cers an Psorfasrs 6F e gastro-intestina
trhct . Pharmaceutical compos1tzons substantially as

herein described in any one of examples 13-15.

] ! 57. Compounds of general formula I as claimed in

- gt 55. * Pharmaceutical conpositions as claimed in claim49 substanti al

claim 1 or tautomers thereof, or physinlogically compatible
acid addition salts thereof for use in a method of
treatment of patients suffering from ulcers and/or
disorders of the gastro-intestinal tract.
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