1,074, 102 5
dissolved in ether (4400 m.) was mxture was heated to boiling,

(4.32 nol es),
cool ed

and a run into the stirred reaction mxture to main- salt crystallised
out. This salt was recrystal - 65 tarn reflux, and the whole was
refluxed for a |lised fromaqueous acetone to give the em further

hal f - hour. 4- Hex'yl oxy [err] ¢ naphtho- " bonate salt, nelting point

147- 148[ err] Cel si us. nitri I e (3 noles) was dissol ved in dry benzene
EXAMPLES 21 AND 22 ure under In the
manner 2 cr| bed 20 thg@m ﬁ%ﬁ%@mﬁnal ly the Sti rred

m Xt ur 2 g _p-t ol WO PRAWINGSNnat e and thiosalicy

f1 uxed Q)

.04 ho

P 5 o sy S 0 mrs ai "

150[ er i V%&’Appﬂcguonbﬂﬂédoﬁlb)c!?\éla f963C1 d (200 ﬁ@ 4559553?{61“5‘"6 up

to p 23 phcatgnqgl C. 9? y run In’N

produe for e oA L e
S: sflgm\/\fv added and

75 - was I N aqueous acetone was
m xed Wded a3 pdae reaction mxture filtered. The precipitate
sol uti &l w | C a;: % yield a precipitate 15 was washed successi vel y
with cofl ¢ 138/%0ne hydrogen nmal eate salt. This was re- chloric
acid (6N) and ether, then di §@MPEE’HE ISRECIRIGSTEON | sed from petrol eum et her

(boiling be- et hﬂ}ﬁi Sftbdtor tween 60 and
80[ err] CeI | ve df‘l‘ﬁle sali p@ﬁ&rign&%h%s | i berated by addi ng
b_enzene gg &% g'%:””“‘ in th ;ef ’P’H%‘ﬁ‘ tracting
W t h dl bkﬁilpany mcorporated in England d )ﬂhﬂ'ﬁl , 50% w v
soI uti on) dectheb-the invetiopowbhichiwescoginudicabdd cthe hostrat thedapeintyd I ng et her

hydrochlor
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United States of Amenca, for “which
we pray that a patent may be granted to us,
and the method by which it is to be performed,
to' be ‘particularly described in and by the
following - statement: —

This invention relates to amidines, their
preparation and compositions containing them.
In: British Patent Specification No. 679,1 19
there are described substituted amidines having
%gcal 1anaesthetic: properties and having the
rmula

/R

HN = CNT_

99

wheréin R and R’ are alkyl groups containing
together from four to ten carbon atoms, and
R’’ is 2 lower alkyl group containing from one

to “foiir carbon atoms other than ethyl and in’

which;-when R’/ represents methyl R and R’
are ‘Gther than n-butyl,

It"has now been found that novel higher
homeologues (defined below in formula I) of
these' amidines are active against a variety of
tapewgtm-infections in mammals, For example,
the novel amidines have been found active
agaifist infections of the tapeworms (cestodes)

' Hymenolepzs nang in the mouse and Taenia

pisiformis in the dog, and certain of the com~
pounds active against szyl:dzum caninum and

Ecchinococciss granulosus in the dog, Monieza

expansa in the sheep and Odchoristica sym-
I Przce 4s. 6d.)

hexyl oxy -' a - n/p‘pt ham di ne

HN = e s

g4

or"

The present invention therefore providt(as an
amidine of formula (I) or an acid addition
salt thereof wherein R and R’ are the same
and each is an alkyl group, and R’/ is an alkyl
group having together with R or R’ a sum
total of at least 9 carbon atoms, and R’, R’
and R” have a sum total of not more than
19 carbon atoms. The preferred compounds
of formula (I) are those in which the alkyl
group R’’ together with R or R’ have a sum
total of 9 to 12 carbon atoms, and particularly
preferred compounds are those in which R and
R’ are butyl, hexyl or heptyl and those in

“which R’/ is butyl, amyl or hexyl. Aimidines

of formula (I) in which R, R’ and R’ ark .

alkyl and have between them between 16 and
19 carbon atoms inclusive are active against
the more resistant tapeworm Odchoristica sym-
metrica in the mouse.

Tapeworm infections which may be con-
veniently treated with an amidine of formula
(I) or acid addition salt thereof include
Echinococcus granulosus in dogs, D. mansoni
or D. mnaccz in dogs, cats or pigs, Monieza
expansa in sheep or cattle, Davainea proglot-
tina in poulury, Raztl:etma tetragona, R.
echinobothrida in poultry, Taenia taeniaformis
in cats or T. hydatigena or T. pmformzs in

dogs.
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organi c | ayers over sodium sul phate, the sol- (20 g.) in aqueous acetone

was mxed with a 85 vents were renoved on a steam bath under sol ution
of salicylic acid (12 g.) in aqueous reduced pressure. Unchanged
di - pUTYram e —acetone. An emul sTon formed which crystal- 25 was

distilled off finally by heating the residue lised to give a white solid.

This was recrystal - on a steam bath under reduced pressure for 1 |ised
from petrol eum ether (boiling between hour.” "~ '

60 and 80[err] Celsius) to yield crystﬁ‘bﬁl&l the . The 2
hydrochl ori dé_was re-precipitated by 1%l ate Qal t el -y

67-70[err] Cel SIrhuSanthehmnudlaSﬁmedfrlge rahmmeesnedﬂmomomtnttﬂheﬁrmcefomjla (60[ err]
WHAT WE CLAI Mucid @idition S(0rs lies3i0 [ther anjidinespaet 9fassi ng hydrogen ¢cthl oride.into t,J*le
1. An anidi neg}afm%‘ée’ 45?‘}”3“1:““"3” 4078 <o)Lt i on. the product was

S

idine base to give' .
re- cyst alibEBAS ¥ Ot gl Ciadt Aol Sat@ Wi t e Sol| . C U lesrr]
with mp. 2035&I’M&iﬁd hydrochlorideShydies of N, N - 4 butyi 4.- n -
hexyl - 35 ox¥romidg, - somapeht. Ibenrpat n e:prepar ed |n the ,, manner -
descri bed abo anilate, p—toluenesnﬂphonate, 2-h orR

bove in: fonnula @,
ivative of a secon- -
formulaOr an acid

Qe theQS'MO tion mxed wth an et her_eal

sesﬁ‘:ﬁ"%ﬁ? B G :',‘ ‘each is an group, " acid

wiRereili R #4 ROk Ylfinll $B6HR i WY 70

EXATPLE 15 10 ;!f:;“tf‘ﬁm%h%dé”gf%mt")“‘df’dd‘??n ?Epg’ ﬁ%@l
[err] conpomiil e smidinGse| foretilal (1) ehhier dam &f

addi ti on sal tcetrlhler
sol ution of bi fg

(7 9.). A ki tﬁ‘at%a

t oget her Wi t hunder anﬂmmnomdrxﬁmamtalmtusat |(1)ﬁadhrsﬁmqneﬂy Gfdeelysing tdeeproduit or R
a sumtotal off adminisesedtas dasesyif Fyepd b E(V e fifudige Pase of @Gﬂlﬂ*b(lp @rr]
“SE! JLLS - 1 \iel't a -
Cel si us) fave“ignfgg ém R (i satt) ga e 2 cfdiiqn
butyl - 4 -20- wfﬁl)mm Bdethases ard A f2ss aeiea ifio - Q&‘a ﬁaﬁr&n 75
100 45 ami di E:e thee nidintse of foerbails . \pblhqtmllﬁrew@specuvﬂy An -am di-ne.-as’ cl ai med
in claim 1 opractice heéiegi| fieged and administered 25 In practice, an | amidine gy Becprep e‘5'ﬂd|t|,on
-for f 12 mfecu
sal t thereof é&-gmla (I) maybeprepared form! %ﬂ aceuucal
R are the2Sagp 0 composm&nncoidpes naemd;ﬂae&c:t isde Cgol n i

Exanpl e 15; hamhn ommigetswﬂﬁcamnt ?f WKG ;@t dhegrgfrtogrtiten ithy & therapﬂltlﬂﬂ! Mr e

pr epar ed the g‘.ﬁ agnem

105 50 NN

‘<~<

acid additign salt r eof in R
R' are eac 8a%ﬁﬁxﬁﬁ§£ \9h %ﬁ.‘%ﬁ?
103-105[err] prode Lo 16 to 19

17. Sorbate,
hexyl oxy- 13;0

- 5%

uct.
STﬁﬁ]@llemg}lesmm radlcal is formed from
a Grignard reagent and the appropriate secon-
dary amine. Any .Grignard reagent may be
used since the Grignard hydrocarbon radical
is eliminated as an inert hydrocarbon in the
formation of- the . _halomagnesium secondary
amine. The halogen may be chlorine, bromine
or iodine, ‘but bromine is preferred and ethyl-
“magnesium ‘bromide has been found to. be a

“convenient reagent,

‘The halomagnesmm dlalkylamme may be

reacted with . 4-a1koxy~a—nap1-thomtnle under
45 %reflux in an inert organic solvent such as ether
for a period depending on the alkyl and alkoxy
groups in the reactants; a ‘period of up to 2
days is necessary in some -cases to. complete
the reaction, though 1-—4 hours is -often
adequate to' produce sufficient product. '
- The initial product of the reaction mixture
is the- halomagnesium derivative of the amidine.
This is hydrolysed, for example by an iced
aqueous solution of ammonium chloride, and
the halomagnesium radical .is. replaced by
h en, so liberating the required. amidine.
Usually the hydrolysis product is contaminated
with secondary amine which is removed. by

50

distillation in vacwo or by other conventional .

60 means (such as crystallisation of the salts).
This invention therefore further provides a
method of preparing an amidine of formula

(@) or an acid addition salt ther¢of comprising

exylsg
claimed in claim1l1 or ahR N'Mg’lﬁpht ham di n&herem is not as such a pharmacentical com-.

tablets and gmnuies comprising :an . azmdme

f“é? % %‘ﬁm

85
atition as deﬁned in. tlus -specification. The -

dme ora m?mtlg

nted scr
cithey&ach e&f’@aiﬁmgvse predeter.

EX.

4nmdzi||\drrmum| jof the gompoimgts.\k may dlso-' 9 -

be presented as a powder or granules, as a
solution or suspension in-a nom-aqueous or
emulsified liguid. .
The novel amidines described herein may
also be administered as a component of the
feed of the hostsofatapeworm,andthe
described compositions ' include feed supple-
ments in which an amidine is present as an
active ingredient and which are suitable for.
-addition . to .the feed either: dn'ectly ,or-.after 100
dilution or blending. = - o
. The :compositions may be’ made ? of
the * methods of pharmacy, - which; ..mc;ude .
tabletting by compression or mmﬂdmm -
lating, grinding; stirring, coating, milling-and
tumbling. Carriers which may be included in
a composition are: diluents, solutés, b,gtfers, ,
flavouring; binding, dispersing, mnfic&gguve,
_-tlnckenmg, lubricating, and coating-
_preservatives, antioxidants, - feedstuffs.
bactenostats, and any other - yta]
cipients. - The preferred compos1t1____,_;_ g
treatment of infections of. tapevmﬂnsfare

95

103

.:;.-_-1‘10

of the invention .or 2 salt' thereof, .
. In .ancther aspect. therefore, th1s mvenuon e
prowdcs an orally ingestible pharmaceutical
composition for the treatment of a tapeworm
infection comprising
(I) or an acid addition salt thereof, together

115

an amidine of formula
1200



Ex. 18. Anthranilate, 99-102[err] [err]- naphtham dine. 55 Ex.
19. 3- Hydroxy-2-napht hoate, 169- 5. NNN- Diheptyl -4 -butoxy - a -
napht h- 170[ err] ani_di ne. The
above figures rndicate the nelting point 6. N,N - D hexyl - 4- butoxy -
a - naphth- of the salts in [err] Celsius. am di ne. .

115 o0 ’ 7. NN - Dihexyl -
4 - hexyloxy - [err] ExAIVPE 20 '
naphtham di ne. 60 A sol ution of - n - butyl 4 - n- 8. NNN -
Di hexle- 4- anyloxy - [err]- é’%z &xy [err] - naphthani dind

hy dr 0Chl Ofil@ thePadidallP i GhabI8 carrier theted

cold

to givget
salt,

. 9for.Np Pl furthed isprog ;his mvem:xon w-r,«
of sodi urit enestpdafos. ~

heat ed tooﬁ?ﬁ‘

m xture t mﬂmmmletcammy@mfbrl Ilsmlaomas thﬂmcvspomddt
tain refl

el tibo 6 {88 haklinal lof

B aﬁfﬁ% %"&f

Sorbafila

in dry beﬁienen acid Ed@ktv@léﬁsﬂmofAND 22

m xture u
and fi rjgl
t hi osal I Cydriépend-
salts vver865ptﬂép@ped1‘eswe¢"tﬂ$'ng poi nt's 148- 14
was cool ed,

. hydrocI)borl o

1000
.- hut yI

hexyl oxy
(400 a5 ) ref@Boondedith

aqueous

E‘Ke ﬁ%&m - Ei‘ ‘ﬁgg Candaifdo

aperture dlmmilbns xef d118®

o A h%if&f”

D) & I(hmhgtd.raqluuonn wasC prepareiy

it

e&aﬁp :
Shd
amylamine (32 g.) veaeddedp s auixmpme

| mel ei ¢ acfd? ‘ﬁemmwg’f‘ % gfsom_
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tion was refluxed for a further hour. To the
refluxed solution was added an ethereal solu-
tion of 4-hexyloxy-a-naphﬂ10mtnle (38 g., 0.15
mole) over a period of 30 minutes. After the
addition was complete, the reaction mixture

‘was refluxed for 24 hours, cooled and hydro-

lysed with an iced hydrochloric acid solution.
A considerable amount of solid separated and
was filtered off. The filtrate was extracted with
ether, the extract discarded, the aqueous layer
was treated with a base and extracted with
ether. The ethereal extract formed Extract I.

‘The solid originally obtained by filtration
was dissolved in warm water, the solution then
basified and extracted with benzene to form
Extract I1. Extracts I and 1T were then evapor-
ated-separately on 2 steam bath, using, if

necessary, a vacuum to remove final traces of

di-amylamine, The two basic residues were
then-dissolved in absolute ethanol and acidified
with-ethanolic hydrogen chloride. Absolute
ethér:wis added until the solutions were barely
turbid after which crystallisation of the amidine
hydrochloride was induced by scratching. The
resultmg galt melted at 217—218°.

EXAMPLE 2
N,N-B1-ﬂ-hepty1-4—butoxy-a-naphﬂ1anudme
R hydrochloride

" To“a-solution’ of ethyl magnesium bromide
prepared- from magnesium ‘turnings (3.7 g.)
and ethyl bromide (16.3 g.) in anhydrous ether
(200 ml.) was added di-n-heptylamine (32 g)
in dry ether (150 ml.). The solution was then
refluxed for an hour and 4-butoxy-a-naphtho-

~ nitrile (14.3 g.) dissolved in dry ether (250

ml) was added gradually over one-half hour.

nvﬁ@@,ﬁ%ﬁ P

IS, em i R o

&hel. Dik-aqueous: aceERp@Lvas ni xed with an

%6t 1OHRGonWRBtn| WA btired! ind
| xed fhretd ours,l@ﬁled and
iced sa

yohiinin

carbonhtf TH &h&ae a
tsabh--
R Exrety
@5-_9
was diSolveq lid abbol 1&

ethanolic h
b %azbnonw

re--1ng @3sul phonat e

r aN,leheber 4-drdyldx@-dinsphthamidine
hydrochloriderh

ndlm !

M

i el

ﬂiﬁsoesmov% Thenﬁcﬁ ho-
dified withs 76li ssol ved

Wd to the
sioln chloride refl ux,

risg with a

ugms sol uti on
chlon e solu-

ure was

bﬁ lbﬁdlel’lﬁs'&CUO on
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S acetone

bonat e

and
80

he re%attl on m xture

o 0
e nitfile t(224 g-) was added to the solu%ﬁp LE 23

s1um

dihéptglarhids, pmitheofuX,

MB- di - n

ydr o-

ic acid

f i NpNe-Dihgxyl- mﬂmplphm sdPution of

hydrochloride
To a solution of ethy]l magnesium bromide
(prepared as in Example 2) was added dihexyl-
amine (17.6 g.) in anhydrous ether (150 ml.).
After 45 minutes refluxing, a solution of
4-butoxyha-naphthommle (143 g.) was then
added and the reaction mixture was stirred
and refluxed for 24 hours. After working up
by the method of Example 2 the pure hydro-
chloride, m.p. 218—219° was isolated.
EXAMPLE 5
N,N-Dlhexy1-4-hexyloxy-a-naphthannd1ne
hydrochloride
A Grignard solution was prepared from
magnesium turnings (4.85 g.) and ethyl bromide
(19.7 g.) in anhydrous ether (250 ml.). To it
was -added a solution of di-n-hexylamine (40
g:) in anhydrous ether (220 mL) and the solu-
tion was refluxed for one-half hour, To this
was added over a period of 10 minutes a solu

11
tion of 4-hexyloxy-o-naphthonitrile (38 g.) 7 4

warm dry benzene (100 ml). The reaction
mixture was stirred and refluxed for 42 hours
and then hydrolysed with iced hydrochloric
acid (containing 60 ml. of concentrated hydro-

9%

100

105

0

115

chloic acid). A solid separated that appeared

to contain the whole of the product together
with some dihexylamine hydrochloride, the
magnesium salts and any neutra] impurities
being in the filtrate and washings. The solid
was shaken with sodium hydroxide solution and
ether, and the ethereal solution of the bases was
dried over potassium carbonate and subjected
to distillation in high vacuum to remove
dihexylamine, The residual amidine was con-
vertéd to the hydrochloride which was re-
‘crystallised from alcohol-ether mixtures, and
then from nitromethane, m.p. 201—202°,

120

125



15 was washed successively with cold hydro- of the hydrogen mal eate salt

This was re- chloric acid (6N) and ether, then dissolved in

crystalli sed from petrol eum et her (boiling be- met hanol (about 2000
m.). Tween 60 and 80[err] Celsius) to give the salt 380
The base was | i berated by addi ng benzene nelting at 123-125[err] Cel sius.
(5000 m.) then .extracting with sodi'um - - EXAMPLE 24 -

20 hydroxide (5000 m ., 50% w v solution), add- A solution of N[N - di -
n - butyl - 4,- n- ing ether to w-%z'separation ‘After drying the .
hexyl oxy - a =—napht ham di ne hydrochl or 3’ organic Lﬁ\zprq4wer A ,'

sodi um sul phat e, the sol Ex@&&ngi) I n. aqueous acetoneBtmermed with-a= 85
peshorshernaphthereidipe  so| ut |Q!$Pﬂé¢lemmlées§1qi d (16
g.) in aqueous j I (ais): ‘fséﬁj"lﬁfl’(‘-’i’%;et one.
An enul sion §or, gﬁg &l of arty by
heat i ng t he r eaiptefitrild)i tamidiyie v dydaochibriide e sN].Nddlbu g- m;aoxyee-r ystal -
on a st eam bat mekpddr}73f. eﬁuced pressure for. 1 lﬁg@dfnpd;yﬁnpélpmbl %t heto

(boi l'ing betweeny i _% | , | 60 and
80 Cel si us) 1vo Vi eI d’hex?' oxy'?ﬁmphﬁ dl(f)l(e.) m ﬂ&fé te o i‘lé mtlaﬁgy-ﬁs
re-precipitated Ty G@ird Gytldon ewas irdparedrfbm| thep ethroli- W8 gré

e ﬁ@nmmqf/nhq 5 -

di | th 635 and ebwiobramid F?é& mucﬂag
S0 B0l er?)) :@ g;p T %ﬁﬁ s
déskrk

Meﬁfb%g%f the

fornul a b@&ﬁﬁfmuﬂ qmaﬁdmalh&cyo- PRiEDE sawa Gifted €5 # and added

[err] c chigkia |nheltgidat 2136 rafter trystallisariog \te tiw. remdinder sfoﬂhe gtarch and: themagh ‘m p.
203- 206. fom nitggiethgteot NN - di - n- B, ptearate sif 1°°r1ﬂ§xy| 35 #xy
- [err] - napht hﬂg\ ,%%L?grgp%egn t he escri bed above.

EXAMPLE 15 20 amidines ’ﬁ&etp?@&e‘{ the. amnbr Bdhre ahwmﬁwwormﬂ:yl-4 hesylggmpound
was di ssol ved bonibeit incizamplel 1t e melting pointsr of e & gipphthauiidine | hydroehloride twae madsf
wherein R and 1‘-“ areAﬁ“"F‘?‘gun mgeg‘ng#% h an Wﬁﬂ- Iuth n_of benzoid5 R,

o=
are the sane an ,ﬁﬂgmarzg‘l KyT P, " naph oride Waihg salt
sl ow y preci2pi tav,Hd. Dizthyli -S4 atbutakyky & - gaphttp haSmnalg(pbm@)at her-with -50mg. whichi

on recrystalllsatmﬁnﬂf;rzaﬁ et roI eum et her ~ Rlasoserd a#sumtotal ofplas | east

9 carbon atons, NN ‘f% ?'B‘flﬁ 0 To S ‘ s@m %@ %nd
htlmnu ~The 3

R R and R ha\l\gNg af_ad DQLnaphth— 1a andQ/3 a" att, yl oxy-
a -naphth- 3fore Midxﬁb,]lm—em‘bon atoms - gramilated with- ﬂ;ﬂt&tent zefa&archmud:lasve

benzoat e, el ti g, QA FeSiokr Cmmpiusyial!, 2Tl AL Fﬁ%ﬂﬁ B8
SHus. A Grignard reagent was pre aredﬁ'&né\ﬁil mﬂvﬁa

and bromide (22 g,é hEg‘geshﬁ: 16 # and added- td thefefraihdee osalim and

R' is an al Ryl (5@15@1 .22 g.-atom), and commercial anhy- starch and the magnesium stearate sifted-100

r (250 ml) under an -atmosphere ' # The equivalent of 346 mg. of the hydro-
of mtrogen. Into this mixture was washed chloride salt was compressed on 2 d.te to form 100
dry carbonate-free -di-n-butylamine (31.3 g.; a tablet, _ '
0.243M) with anhydrous ether (about 50 mlL) - E'XAMPLE 12
40 over a period of about 10 seconds. A solution - A film coated tablet :
of 4—n—hexyloxy-a-naphthomtr11e 478 g; The equivalent of 250 mg. of N,N - d1tbuy1-
0.189M) in hot dry benzene (about 250 ml} 4 . hexyloxy - « - naphthamide hydrochloride g5
was then added to-the ethereal mixture, an d (as produced in Example 11) were compressed
the reaction mixtire heated under reflux for on a die sugar coating curvature, The tablets
' 45 about 19 hours, At the end of this time, aqueous 'produced were sifted on a 16 # sieve to
ghydrochloric acid (120 ml.; 6_1:1_) was added t0 - remove as much dust as possible and the:dust
the reaction mixture to produce a white pre- g::etam ﬂolﬁg “‘}Vi’t;ﬁ:lmgetggomas 110
cipitate which was filtered off and combined of a mixture of methyl and ethyl cellalofé to
with ether-benzene layer of the filtrate. The Y y. o
produce ‘a film coating on the tablets which .

50 resulting suspension was largely dissolved by >
addmof of ethanol, treated with aqueous Vorc subsequently glazed in a waxe tmg

sodium hydroxide (120 ml; 6N), and ex- pan. . Brampig 13

tracted with ether. The ethereal solution was According to the procedure desqnﬁdx in> .

dried with magnesium sulphate and evaporated Examples 10, 11 and 12, ‘granules; tabfets and

down, finally using a mechanical pump and film coated tablets were made’ - the “hy

steam heat to evaporate off the remaining di- chloride salts of the amzdms il

n-butylamine, The residue was dissolved in a 'Examples 1t09. ~ \:_,.../

little ‘ethanol and treated with a slight excess - FXAMPLE 14 -

of a concentrated solution of hydrogen chloride N N—Dl-mhrtyl-4—hexyloxy-a-naphﬂmm1dme
60 in ethanol, then ethyl acetate and finally suffi- hydrochloride

cient anhydmus ether to produce incipient Magnesmm (4 moles) and ethyl broxmde (3 6 125

turbidity. Two. such crystaliisations produ'ced moles) were reacted in ether (5000 ml.) to give

a white solid m.p, 214—214.8°. ethyl magnesium bromide, Dl-n-butylamme

s

,120




I n. the manner described in Exanple 15, having together with R or

total,of there were prepared the follow ng salts of between 9. L
and:=12 ' carbon atons ‘i ncl usi ve. 105. 50 N,N-di - n- butyl - 4.- n .
hexyl.oxy---[ er-r] - 3. An-amdine as clained in claim1l or an m
napht ham di ne: acid addition salt thereof \/\herel ik
R, R and R' are each al kyl having between them a sum Ex.
16. GCinnamate, 103-105[err] - total of 16 to 19 carbon atons
i ncI usi ve. ' Ex.- 17. Sorbat &,g94597[ err] NN - di
_ n _. .' 2 - i -
99- 102[ eq443} mole \hé_m flien 61400 ml)5fs  misEyre w;ggheatedgo mylanpg,) ht oat e,
169- mm rchpxﬂuret [;B.B"I; g,t cr%.h § salt \%?nlrecrystaig H% above
e W) 2 ne to gi e

figures fuﬂﬁﬁ P] o- 'bon%te el a7 —1 u@Xy - [err] -
napht B- nitrile 3 moﬂbﬁ) ‘fldﬁﬂlsﬁaﬁkd ) dry\bi)me] Cel si uﬁxmm,ss 21 AND 22 am di ne.
115 (2250 ml) and added to the mixture under In the manner described 20, the cormespo - Di hexyl
- 4 - h ﬁ?:?l‘%ggi tirred mixture was re- mg j:v-toluene—suéghc:xx:::ltte1 and t:hll(:ts;hc{df gtg 70
napht ham ctnon goﬁ@'aﬁﬂélﬂ!@d Oﬁdﬂhﬁg'&gﬁs rebpe Bilg ml - n- 8. NN
- Di hx \Hydrechibri caétyl(myml erxmide up to hex I ox 23r] - napht ham di ne
hydr ochi 1609 a Wefhe PmduCt %Hyvgm stirring

R 1p1ta dro&1 ap L arm ydrochloride C'fa eOUS
wWth a cﬁl c acid was an e waFimix th an aqueous

sol UtIOI’«}heO a2l

R.-a sum

mté’l ap;lniub,am shalgie ac1d t0 yleld a prec1p1tate

1, 074151G&s washed suocessi&ﬂy vD!]l;thold Hyddiouit 9ff the bidrogen ripdlegseysalt. re-and

subs equé’h‘ﬂl 2 Wbﬁﬁ, WS%ﬁé@cW‘sgdafg‘gO%m t 80

pr OdU_Ce gSQJnLené hﬁ&ﬁﬁﬁ at 123—125° Celsms

N, N-Di a ' X¥iénO thh hod minaured in claim24
naphtiﬁarhydtnxi& (5000ml 50% W/v solunon), add- A solunomefrléN @h iy sium

deri vat iiggether go Pﬂ%e‘;epﬂ'l prion. Afterglry: ﬁhaml A Ygs Lerr]-
br onoma IR I RSV ALY & bﬂabaﬁéd roy sahCYllC o (VB2 Uh AeoianS.

am ne. reduced pressure. Lfachabfeldid -bﬁtyl&ﬁixgﬂ acdtonee t/ sfogr fio

net hozs awes distilledofl finglly Hy dieating she residue

35

55

gn a steam bath under reduced pressure for 1
our.

The hydrochloride was re-precipitated by
dissolving the residue in petroleum ether (60°
—80°) and passing hydrogen chloride into the
stirred solution, Finally, the product was re-

ised from water to give a white solid
with m.p. 203°—206°,

Salts of N,N - di - n - butyl - 4 - n - hexyl-
0xy - « - naphthamidine were prepared in the
manner described above.

EXAMPLE 15

The base (20 g.)- of the a‘bove-mentloned
compound was dissolved in ether and the solu-
tion mixed with an ethereal solution of benzoic
acid (7 g.). A white salt slowly precipitated
which on re isation from petroleum ether
(boiling from 60 to 80° Celsius) fave N,N-
di - n - butyl - 4 - n - hexyloxy - o - naphth-
amidine benzoate, melting point 118—120°

Celsius.
EXAMPLES 16—19
In the manner described in Example 15,
theré¢ were prepared the following salts of
N,N - di - n - butyl - 4 - n - hexyloxy - @~
naphthamdme

Ex. 16. Cinnamate, 103—105°
Ex. 17. Sorbate, 94—97°
Ex. 18. Anthranilate, 99—102°
Ex. 19. ?-I(-)Iydroxy—z-naphﬂmate, 169—
70°
The above figures indicate the melting point
of the saits in © Celsius.

ExaMPLE 20
A solution of N,N - di - n - butyl -

 hexyloxy - a - naphthamidine hydrochlonde

in acetone was mixed with with a cold

- aqueous solution of sodium embonate. The

lised to give a white solid. This was
lised from petroleum ether (boiling between
60 and 80° Celsius) to yield crystals of the
salicylate salt, melting point 67—70° Celsius.
WHAT WE CLAIM IS:—
1. An amidine of the formula
R

HN = CN\R’

or an acid addition salt thereof wherein R and
R’ are the same and each is an alkyl group,
R’’ is an alkyl group having together with
R or R’ a sum total of at least 9 carbon atoms,
and R, R’ and R’’ have a sum total of not
more than 19 carbon atoms.

2. An amidine as claimed in claim 1 or
an acid addition salt thereof wherein R and
R’ are the same and R" is an alkyl grou
having together with R or R’ a sum total o
between 9 and 12 carbon atoms inclusive.

3. An amidine as claimed in claim 1 or an
acid addition salt thereof wherein R, R’ and
R’/ are each alkyl having between them a sum
total of 16 to 19 carbon atoms inclusive.

4, NN - di - n - butyl - 4 - n - hexyloxy-
« - naphthamidine.

5. N,N - Diheptyl - 4 . butoxy - « - naphth-
amidine.

6. N,N - Dihexyl - 4 - butoxy -« - naphth-
amidine,

7. N,N - Dihexyl - 4 - hexyloxy - o
e N,NdmeDm 1 !

8. exyl - 4 - amyloxy - o
naphthamidine.

9. NN - Dibutyl - 4 - hexyloxy - o
naphthamidine.

| which crystal-26. A
recrystal-
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acid (7 g.). A white salt slowly precipitated
which on recrystallisation from petroleum ether
(boiling from 60 to 80° Celsius) fave N,N-
di - n - butyl - 4 - n'- hexyloxy - « - naphth-
amidine benzoate, meltmg point 118—120°

Celsms-
. EXAMPLES 16—19
In the ‘manner described in Example ‘15,

ther“were prepared the following salts. of
NN i - n - butyl - 4 - n - hexyloxy - &~ ..

napliﬂmmdme

. 16.. Cinnamate, 103—105°
E‘x “17. _\Sorbate, 94—97°
Ex.-18. -Anthranilate, 99—102°
Bx 190 3-Hydroxy—2-naphthoate, 169-—

_}ﬁe ab ﬁgures indicate the melting point
of the-salts in © Celsius.

EXAMPI.E 20 :
A solution of N,N - di - n - butyl -
hexyloxy - e - naphthamldme hydrochlonde
in acetone was mixed with stirring with a cold
aqueous solution of sodium embomate. The

give al Mﬁmwel[derr]
aI t ther eo

swéfﬁ m $7—70° Celélus

e ' dan’nt'ﬂne of the formula

70
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phar maceut i cal

0 R”
dhereof wherein R and
thesamean eachlsanalkylg;roup,
R' o 1s an alkyl group baving together with
R or R’ a sum total of at least 9 carbon atoms,

alkoxy 75
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and R, R’ and R’’ have a sum total of not -

more than 19 carbon atoms.
2. An amidine as claimed in claim 1

between 9 and 12 carbor atoms inclusive.
3. An amidine as claimed in claim 1 or an
acid addition salt thereof wherein R, R’ and
R’’ are each alkyl having between them a sum
total of 16 to 19 carbon atoms inclusive.

4, NN -di-n - butyl - 4 - n - hexyloxy-

- naphthamidine.

5. N,N - Diheptyl - 4 . butoxy - & - naphth-
amidine.

6. N,N - Dihexyl - 4 - butoxy - « - naphth~
amidine.

7. NNN - Dihexyl - 4 - hexyloxy - o
naphthamdme

8. N,N - Dihexyl - 4 - amyloxy - o
naphthamidine.

9. N,N - Dibutyl - 4 - hexyloxy - o~
naphthamidine.
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R’ are the same and R” is an alkyl groulf °
- having together with R or R’ 2 sum total
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