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The present invention concerns amino-guanidines.
More especially, it relates to 1-R-lower alkyl-3-amino-
guanidines, in which R represents N,N-alkylene-imino
having from four to ten carbon atoms as chain mem-
bers, N,N-(N-R;-aza-alkylene)-imino having from four
to six carbon atoms as chain members, and R; repre-
senting an organic radical, N,N-bicycloalkylene-imino, in
which bicycloalkylene has from five to sixteen carbon
atoms as chain and bridge members, and N,N-bicyclo-
alkylene-imino, in which bicycloalkylene has from five
to sixteen carbon atoms as chain and bridge members,
and N,N-(R;-aza-bicycloalkylene)-imino having in the
bicycloalkylene portion from four to fourteen carbon
atoms as chain and bridge members and R; standing for

an organic radical, salts or acyl derivatives of such com-

pounds, as well as to process for the preparation of these
compounds.
An N,N-alkylene-imino radical, in which alkylene has

. from four to ten, preferably from six to eight, chain

carbon atoms, may be represented, for example, by N,N-
tetramethylene-imino (or 1-pyrrolidino), N,N-pentameth-
vleneimino (or 1-piperidino), N,N-hexamethyleneimino
(or 1-hexahydroazepino), N,N-heptamethyleneimino (or
1-octahydroazocine), N,N-octamethyleneimino (or 1-oc-
tahydroazonino), N,N-nonamethyleneimino (or 1-deca-
hydroazecino), N,N-decamethylene-imino and the like.

An N,N-(N-R;-aza-alkylene)-imino group may be rep-
resented by the formula:
(CHy)o,

\N—

(CHz)n,

Ri—N

in which each of the letters n; and n, represents one of
the numbers 2, 3 and 4, with the proviso that the total
of ny4-n, is one of the numbers 4, 5 and 6, and R, stands
for an organic radical. A more preferred group of N,N-
(N-R;-aza-alkylene)-imino radicals. may  be represented
by the formula:

(CHD)m—CH:

)
(CH)my—CH2

in which each of the letiers my; and mg represents one
of the numbers 1 and 2, and R; has the previously-
given meaning. Such N,N-(N-R;-aza-alkylene¢)-imino
radicals are represented, for example, by 4-Rj-1-piper-
azino, 1-N,N-(3-R;-3-aza-1,6-hexylene)-imino, 1-N,N-(4-
R; -4 -aza - 1,7 - heptylene) - imino, 1 - N,N - (3 - Ry~
3-aza-1,7-heptylene)-imino and the like, in which R; has
the previously-given meaning, and analogous radicals.
Attached to the aza-nitrogen atom of an N,N-(N-R;-
aza-alkylene)-imino group, is an - organic radical R,
which represents primarily an aliphatic radical, and es-
pecially lower alkyl having from one to seven, prefer-
ably from one to four, carbon atoms, e.g., methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, secondary butyl,
tertiary butyl and the like, as well as n-pentyl, isopentyl,
neopentyl, n-hexyl, isohexyl, n-heptyl and the like, as
well as lower alkenyl, preferably allylic lower alkenyl
having from three to five carbon atoms, e.g., 2-propenyl
(or allyl),

Ry—D

2-methyl-2-propenyl (or 2-methyl-allyl), 2-
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butenyl (or 3-methyl-allyl) and the like, lower alkynyl,
e.g., ethynyl, 1-propynyl and the like, a cycloaliphatic
radical, particularly cycloalkyl havmg from three to seven,
particularly from five to six, ring carbon atoms, e.g.,
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the
like, cycloalkenyl having from five to seven ring carbon
atoms, e.g., 2-cyclopentenyl, 3-cyclohexenyl and the Iike,
or any other suitable aliphatic radical.

The above-mentioned ahphatlc, particularly lower
alkyl, groups representing R; in the above formulae may
be substituted, for example, by other aliphatic radicals,
such as cycloaliphatic groups, primarily cycloalkyl and
cycloalkenyl as defined hereinabove, carbocyclic aryl,
particularly monocyclic or bicyclic carbocyclic aryl, e.g.,
phenyl, 1-naphthyl or 2-naphthyl, as well as substituted
phenyl, substituted 1-naphthyl or substituted 2-naphthyl.
Substituents attached to the carbocyclic radicals are, for
example, lower alkyl, e.g., methyl, ethyl and the like,
lower alkoxy, e.g., methoxy, ethoxy and the like, lower
alkylenedioxy, e.g., methylenedioxy and the like, lower
alkylmercapto, e.g., methylmercapto, ethyl-mercapto
and the like, nitro, amino, particularly N,N-di-substituted
amino, such as N,N-di-lower alkyl-amino, e.g., N,N-di-
methylamino, N,N-diethylamino and the like, halogeno,
e.g., fluoro, chioro, bromo and the like, trifluoromethyl
or any other suitable substituent. Groups attached to
carbocyclic portions may be in any of the available po-
sitions, whereby one or more than one of the same or
of different substituents may be presenf. Other substit-
uents attached to an aliphatic, pariicularly a lower alkyl,
group are heterocyclic aryl radicals, such as monocyclic
azacyclic aryl, for example, pyridyl, e.g., 2-pyridyl, 3-
pyridyl, 4-pyridyl and the like, bicyclic monocyclic aza-
cyclic aryl, for example, quinolyl, e.g., 2-quinolyl and
the like, monocyclic diazacyclic aryl, e.g., 3-pyridazinyl,
2-pyrimidyl, 4-pyrimidyl, 2-pyrazinyl and the like, mono-
cyclic thiacyclic aryl, for example, thienyl, e.g., 2-thienyl
and the like, monocyclic oxacyclic aryl, for example,
foryl, e.g., 2-furyl and the like. These heterocyclic aryl
radicais may also have additional substituents, such as,
for example, those attached to the above-described car-
bocyclic radicals.

An aliphatic radial R, in the above formulae, particu-
larly a lower alkyl radical may also be substituted by
functional groups, such as, for example, hydroxyl, etheri-
fied hydroxy, such as lower alkoxy, e.g., methoxy, ethoxy,
n-propyloxy, iscpropyloxy, n-butyloxy, isobutyloxy and
the like, polyalkylenedioxy, e.g., polyethylenedioxy,
polypropylenedioxy and the like, which polyalkylencoxy
radicals may have from two to twenty lower alkyleneoxy
portions and may have a free terminal hydroxyl group
or: an etherified terminal hydroxyl group, such as a ter-
minal lower alkoxy, e.g., methoxy, ethoxy and the like,
group, carbocyclic arvloxy, such as monocyclic carbocy-
clic aryioxy, e.g., phenyloxy and the like, or carbocyclic
aryl-lower alkoxy, such as monocyclic carbocyclic aryl-
lower alkoxy, e.g., benzyloxy, diphenylmethoxy, (4-
chlorophenyl)-phenyl-methoxy and the like, or esterified
hydroxyl, such as lower alkoxy-carbonyloxy, e.g., me-
thoxy-carbonyloxy, ethoxy-carbonyloxy and the like, car-
bamyloxy, such as carbamyloxy, or N-lower alkyl-car-.
bamyloxy, e.g., N-methyl-carbamyloxy and the like, N,N-
di-lower alkyl-carbamyloxy, e.g., N,M-dimethyl-carbamyl-
oxy and the like, or N-carbocyclic aryl-carbamyloxy, par-
ticularly MN-monocyclic carbocyclic aryl-carbamyloxy,
e.g., N-phenyl-carbamyloxy and the like, or lower alka-
noyloxy, €.g., acetcxy, propionyloxy and the Iike, or acyl
groups, such as lower alkanoyl, e.g., acetyl and the like,
amino, for example, unsubstituted amino, N-mono-substi-
tuted amino, for example, N-lower alkylamino, e.g., N-
methylamino, N-ethylamino and the iike, N-catbocyclic
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aryl-amino, particularly N-monoccyclic carbocyclic -aryl-
amino, e.g., N-phenylamino and .the like, N-carbocyclic
" aryl-lower aliphatic  hydrocarbon 'amino, particularly

N-monocyclic carbocyclic-lower- .alkyl-amino,  such as:

N-phenyl-lower alkyl-amino, e.g., N-benzyl-amino,: N-(2-
phenylethvl)-ammo and the like, or primarily N, N-disub-
stituted “amino, such as N, N-di-lower alkyl—ammo in
whlch iower alkyl his from-one to four carbon atoms,
¢.g., N,N-dimethylamino, N-ethyl-N-methyl-amino, N,N-

dlethylammo N,N-di-n-propylamino, - N,N-di-isopropyl-

amino. and the like, N-=cycloalkyl-N-lower -alkylamino,
e.g., N-cyclopentyl-N-methylamino, N- cyclohexyl-N-ethyl-
amine and * the | like,” N-I6wer alkyl-N-monocyclic
carbocyelic - aryl-amino, partlcularly N-lower  alkyl-N-
phenyl-lower alkylatino, €.g \I-benzyl N-methylamino,
N:methyl N—(2-pneny1ethyl) ammo and the like, or N,;N-
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alkylenéimino, N;N-oxa-alkyleneimino or MN,N-aza-alkyl- .

éneimino, i which alkyléne has from four to six carbon
atoms as ring. members, such as, for example, 1-pyrroli-
ditio ‘groups, e.g., 1-pyrrolidino, 2-methyl-1-pytrolidino
and the like, l-pipendmo radicals, é.g., 1-piperidino, 2-
methyl-1-pipéridino, 3 - methylgl-piperidino, 4-méthyl-1-
piperidirio, - ~3-hydroxy-1-piperidino, = 3-acetoxy-1-piperi-
dino, 3-hydroxymethyl-1-piperidiio and the like, 1-N;N-
(1,6hexylene)-imino, - 4-morpholine, or - 1-piperazino
radicals, particulatly 4-lower dlkyl- 1~p1perazmo e.g., 4-
rhethyl—l—pmera"mo, 4-ethiyl-1-piperazino, 4-(2-hydroxy-
ethyl)-1-piperazino, '4-(2-acetoxyethyl)-1-piperazino, 4-
[2-(w-methoxy=polyethyleneoxy)-ethyl]1-1-piperazino - and
the like, miercapto, etherified mercapto, especially lower
alkyl-mercapto, e.g., -methyl-meicapto, - ethyl-mercapto
and the like, halogeno atoms, e.g., flioro, chicro, bromo
and the ‘like, whéreby one or mote than one functional
group .may be aftached to one or more than one carbon
ato_m‘of an aliphatic,'particularly Tower alkyl, radical.
The group Ry in thé above. formulae: may also repre-

seént carbocychc “aryl, primarily “monocyclic carbocychc’

aryl, exg.. ‘phenyl, or bicyclic carboeyclic aryl, e.g., 1-
naphthyl or. 2-naphthyl which radicals may have one or
fiore than ‘one Of the same or differént Substitueits at-

tached to any. of the available carbon atoms; substituents’
are, for: example, those previoiisly-described ‘as being at-

fached to a carbocyclic aryl radical. It also represents
heterdeyelic aryl, prifharily monocyclic or. bicyclic hetero-

¢yclic aryl, which have ‘one or more than one-sulfur, oxy--

gén anid/or nitrogen atom as fng members, such as, for
example, monocyclic mono-azacyclic aryl, for example,
pyridyl,-e.g., 2-pyridyl, 3-pyr1dyl 4-pyridyl and the like,
bicyclic mono-azacyclic aryl, for example, quinolyl, e.g.;

2-guinolyl,: 4-quinolyl and the like, monocyclic di-aza-

cydlic_aryl, for ¢xamiple, pyridazinyl; e.g.,. 3-pyridazinyl
and the like, pyrimidyl, e.g., 2-pyrimidyl, -4-pyrimidyl and
" the like, pyrazinyl, e.g:, 2—p-yraziny1 and the like, pyrryl,
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e.g., 2-pyrryl and the liké, monocyclic thiacyclic aryl, for -

example, thienyl, e.g., 2-thienyl and 'thelike, ‘or mono-
cyclic oxacyclic aryl, for example, furyl, é.g., 2-furyl and
the like, and these heterocyclic radicals substituted by sub-
stituents, such as, for example, those mennoned herein-
before.

An NNblcyvloalkernelmmo radical may be - repre-
sented by the formula:

C1~'——Az :
L )
A1T A I N—

T~
A3

in. which A; stands for an alkylene radical, wh1ch lmks
the ‘C;=carbon_atom with the Cp-carbon atom' and has
from one to five carbon. atoms, or an alkenylene radical,
which links the Cl-carbon atom with the Cy-carbon atom
and has from two to five-carbon atoms, A, represents a
direct-bond between the C;-carbon atom and the Cz-car-
bon atom; or any alkylene radical, whichseparates the
Cji-carbon atom from the ‘Cz-canbon atom by from one
to two_carbon atoms and has a total of from one to six

carbon atoms, and each of the groups Ay represents a

60

-1
[

4' )
direct bond between the iminc-nitrogen atom and one of -
the bridge carbon atoms. C; and C,, or an alkylene:radi-:
cal which links the C;-carbon atom or the Cg-carbon atom
with the imino-nitrogen atom and has from one to three
carbon atoms, with the proviso that whenever the carbo-
cyclic ring I has from three to five atoms as ring members,
the azacyclic ring II has at least ﬁve atoims as ring mém-
bers.
An' N Nablcycloalkylene-mlmo radlcal stands prlmanlyr
for oze of the formulae -

R’ ke
CH:(1-9——0C- (CHa)t-3
chH . L .
(IJH I (R"—C—R")pq II N--
2. . .
(CH) t-1—C — (CHp)o-s
R B
and B
R/ S
' /(GHz)r—z,—'é —(CHpo-s
‘CH, SRR - ' -
(")H I @R"—C—R"Yp4 1L N— = ..
) -
N ) )
(CHR) ¢-1—= =(CHz)o-s
- ) ;-Rnu E

in which formulae each of the °roups R R”, R"’ ad
R stands for hydrogen or methyl and with the pro-,
viso that whenever -the carbocycac ring T has five atoms
as ring members; the azacyclic ring I has. at Teast - five
atoms as ring members. - .
Such N,N-bicycloalkylene-imino radlcals are represent—.
ed for example, by L .

3-aza 3-b1cyc10[3 2,01heptyl,
7-aza-7-bicyclo[4,1. 0]heptyl -
2-aza-2 -bicyclof2,2,1Theptyl,
6-aza-6-bicyclo[3,1,11heptyl,
7-aza-7-bicyclo[2,2,1]heptyl,
3-aza-3-bicyclo[3;3,0]octyl;
2-aza-2-bicyclof3;2,1]octyl,

3-aza-3-bicyclo[3,2,1octyl
(or-1,2,3,4,5,6,7,8- octahydro~2-cyclopenta fcl pyrryl),

- 1,8 8-tr1methy1—3 aza-3-bicyclo[3,2,1]octyl,

7-aza-7-bicyclo[3,2,1]octyl,

2-aza-2-bicyclo[2;2;2]octyl,

2faza-27bicyclo [4,3,01nonyl;
3-aza-3-bicyelo[4,3,01nonyl,
7-aza-7-bicyclo[4,3,01nonyl :

(or 4,5,6,7,8,9-hexahydro- l-mdohnyl),

8-aza-8-bicyclo[4,3,01nonyl

(or 4,5,6,7,8,9 hexahydro-Z-lsomdolmyl),
-aza-2 b1cyc10[3 3,11nonyl;

-3-aza-3-bicyclo[3,3,11nonyl,

2-aza-2-bicyclo[3,2,21nonyl,

3-aza-3-bicyclof3,2,2]1onyl,

7-aza-7-bicyclo[4, 40] decyl .

(or. 1,2,34,5,6,7,8,9;10-decahydro-1- qumoimyl),

8-aza-8-b1cyclo[4 J01decyl

(or 1,2,3,4,5,6,7,8,9, IO-decahydro 2-1soqu1nohnyl), ‘

10—aza-10-b1cyclo[4 3,17decyl, N
8-aza-8-bicyclo[4,3,11decyl,

2-aza-2-bicyElofS;4; O]undecyl ]

4=aza-4-bicyclo(5,4,0] undecyl S

(or 2,3, 4 6 7,8,9,10, 11 decahydro 1H-3 -benzazepmyl), :

and the hke as: well as

7-aza—7 bicyclo[4,3 0]non—3 enyl

(or 4,7, 3, 9-tetrahydro- -mdolmyl),
8- aza—8—b1cycIo[4 3;01n6n-3-enyl .
(or.4,7,8,9-tetrahydro= 2—1somd“ohnyl),
7-aza-7-bicyclo[4,4;0Tdec-3-enyl oL
(of 1,2,3,4,3,8,9,10-0ctahydro-1-quinolinyl), ..
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8-aza-8-bicycle[4,4,01dec-3-enyl
(or 1,2,3,4,5,8,9,10-octahydro-2-isoquinolinyl),
3-aza-3-bicyclo[3,2,1]oct-6-enyl
and the like.

An N,N-aza-bicycloaikylene-imino radical is primarily
a radical of the formula:

|
Jl\x'—cl——-t’h
Rl—IIT I Ay IT ITT—
Al”—?x——-Aa

in which R;, A; and A; have the previously-given mean-
ing, each of the group A;’ represents a direct bond be-
tween the Cj-carbon atom and the Cjy-carbon atom, re-
spectively, and the aza-nitrogen atom carrying the group
R; or an alkylene radical, which connects the C;-carbon
atom and the Cs-carbon atom, respectively, with the
aza-nitrogen atom carrying the group R;, and has from
one to two carbon atoms, with the proviso that at least one
of the groups A;’ and A" represents an alkylene radical
having from one to two carbon atoms, and with the further
proviso that whenever the azacyclic ring baving as the
ring member the nitrogen atom carrying the group Ry,
ie., ring I, has four ring members, the azacyclic ring hav-
ing as the ring member the nitrogen atom carrying the
amino-guanidino-lower alkyl group, i.e., ring II, has at
least four ring members.

An. N,N-aza-bicycloalkylene-imino portion is more

especially a group of the formula:
B
(CHp) 1 C'J—— (CHz)os
BN I (R"—C—R")sy II N—
(CHz) o2 (CHy)o-3
o

in which each of the groups R’, R”, R’”, R””” and R,
have the previously-given meaning, and with the proviso
that whenever the azacyclic ring having as the ring mem-
ber the nitrogen atom carrying the group Ry, ie., ring I,
has four atoms as ring members the azacyclic ring having
as the ring member the nitrogen atom carrying the amino-
guanidino-lower alkyl group, ie., ring II, has at least
four ring members.

Specific examples: of N,N-aza-bicycloalkylene-imino
radicals are, for example, 2,5-diaza-5-R;-2-bicyclo[2,2,01
hexyl, 4,8-diaza-4-R;-9-bicyclo[4,3,01nonyl (or 5-R;-2,3,
4,5,6,7,8,9-octahydro-1H-pyrrolo[3,4 - clpyridyl), 2,7-di-
aza-7-R;-2-bicyclol[4,4,01decyl (or 5-R;-1,2,3,4,5,6,7,8,9,
10-decahydro-1-isonaphthyridyl), 3,7-diaza-7-R; - 3 - bi-
cyclo[3,3,11nonyl (or 7-R;-3-bispidinyl) and the like.

The carbon atoms of an N,N-alkylene-imino, an N,N-
(N-R;-azaalkylene)-imino, an MN,N-bicycloalkylene-imino,
or an N,N-(N-R;-aza-bicycloalkylene)-imino may be sub-
stituted by aliphatic radicals, such as lower alkyl, par-
ticularly, methyl, as well as ethyl, n-propyl, isopropyl and
the like. Furthermore, cne or more than one pair of
neighboring carbon atoms of an alkylene portion in any
of the above imino groupings may be part of a mono-
cyclic carbocyclic aryl, particularly phenyl, nucleus, which
may have additional substituents, such as those described
hereinabove. ' Such carbocyclic aryl nuclei are preferably
fused-on to the N, N-alkylene-imino groups, and resulting
bicyclic groupings may be illustrated, for-example, by 2-
isoindolinyl, 1-indclinyl, 1-tetrahydroquinoyl, 2-tetrahy-
drosioquinolinyl, 1-N,N-benz[blhexamethylenc-imino, 1-

" N,N-benz[c]hexamethylene-imino, 1-N,N - benz[d]lhexa-
methylene-imino, 1-N,N-benz[b]heptamethylene-imino, 1-
N,N-benz[c]heptamethylene-imino, 1-N,N-benz[dJhepta-
methylene-imino, 1-N,N-dibenz[b,fJhexamethylene-imino,
1-M,N-dibenz{c]heptamethylene-imino  and the like, as
well as these groups, in which the fused-on arly portion,
particularly benz-nucleus, is substituted, whereby one or
more than one of the same or of different substituents
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selected from the afore-mentioned class may be attached
io any of the positions available for substitution.
The lower alkyl radical, linking R with the amino-
guandino group, is represented by lower alkylene having
from one to seven carbon atoms. Preferably, lower alkyl-
ene has from two to three carbon atoms, which separate
the group R from the amino-guanidino group by the same
number of carbon atoms; such radicals are 1,2-ethylene, 1-
nethyl-1,2-ethylene, 2-methyi-1,2-ethylene or 1,3-propyl-
ene. Other lower alkylene radicals are, for example,
methylene, 1,i-ethylene, 2,3-butylene, 1,3-butylene, 1,4~
butylene, 1,4-pentylene, 1,5-pentylene and the like.
The 1-amino-guandino group may be represented by the
formula:
N—Rs;
Va
—N—-C Ry .
Iliz \NH—N/
AN

B3

in which each of the groups Ry, Rj, Ry and Rj stands
primarily for hydrogen, but may also represent an organic
substitnent, such as, for example, an aliphatic group,
particularly lower alkyl, e.g., methyl, ethyi, n-propyl, iso-
propyl and the like, as well as a carbocyclic aryl radical,
particularly monocyclic carbocyclic aryl, e.g., phenyl, or
vhenyl substituted by one of the previously-mentioned sub-
stituents, or a carbocyclic aryl-aliphatic radical, such as
monocyclic carbocyclic aryl-lower alkyl,  particularly
phenyl-lower alkyl, e.g., benzyl, 1-phenylethyl, 2-phenyl-
ethyl, diphenylmethyl and the like, and analogous radicals,
in which the phenyl portion is substituted by any of the
previously-described substituents. Cne of the groups Rs
and R; may also represent an acyl radical, particularly
the acyl radical cf an organic carboxylic acid, such as a
lower aliphatic carboxylic acid, for example, a lower
alkanoic acid, e.g., acetic propionic, pivalic acid and the
like, a substituted lower alkanocic acid, e.g., chlorocacetic,
dichloroacetic, hydroxyacetic, methoxy - acetic, cyclo-
pentyl-propionic acid and the like, or a lower alkenoic acid,
e.g., 3-butencic acid and the like, a carbocyclic aryl car-
boxylic acid, for example, a monocyclic carbocyclic aryl
carboxylic acid, e.g., benzoic, hydroxybenzoic, 4-methoxy-
benzoic, 3,4-dimethozy-benzoic, 3,4,5-trimethoxy-benzoic,
4-O-ethoxycarbonyl-syringic, 3,4-dichlorobenzoic, 3-N,N-
dimethylamino-benzoic, 4-nitrebenzoic acid and the like,
or a bicyclic carbocyclic aryl carboxylic acid, e.g., 1-naph=
thoic, 2-naphthoic acid and the like, or a heterocyclic
aryl carboxylic acid, for example, a monocyclic hetero-
cyclic aryl carboxylic acid, e.g., nicotinic, isonicotinic, 2~
furocic acid and the like. The amino-guandino group is
more especially the group of the formula:

/NH
=
—NH-—-C
NH—NH,

Salts of the new compounds of this invention are par-
ticularly - pharmacologically and therapeutically accept-
able, non-toxic acid addition salts, such as those with
inorganic acids, e.g., hydrochloric, hydrobromic, sulfuric,
phosphoric acids and the like, with orgamic carboxylic
acids, e.g., acetic, propionic, glycolic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric,
citric, ascorbic, maleic, hydroxymaleic, dihydroxymaleic,
fumaric, benzocic, phenylacetic, 4-aminobenzoic, 4-hy-
droxybenzoic, anthranilic, cinnamic, mandelic, salicyclic,
4-aminosalicylic, 2-phenoxybenzeic, 2-acetoxybenzoic acid
and the like, or organic sulfonic acids, e.g., methane
sulfonic, ethane sulfonic, 2-hydroxyethane sulfonic, p-
toluene sulfonic acid and the like. Mono- or poly-salts
may be formed.

The new compounds of this invention and the salis
thereof cause in the anesthetized, normotensive dog an
inhibition of the carotid ccclusion reflux pressor response
and antagonize pressor responsss elicited by high doses
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of amphetamine, and. lower the arternl pressure ‘in-the

unanesthetized renal or ‘neurogenic. -hypertensive dog.
These effects appear to be' due to an-inhibition of the
release-and/or distribution of transmitter substances’ from
symipathetic nerve terminals. In view of the fact that the

compounds of this invention block the hypertensive effects.

of these pressor substances, they can, therefore, be used
as-antihypertensive agents to relieve hypertensive .condi-
tions, particularly those of neurogenic, renal or- essential
nature. In addition, compounds' of this invention cause
an increase in peripheral blood flow, and can, therefore,
be used in funetional peripheral vascular diseases, such
as Raynaud’s disease and the like.

A preferred group of compounds of this mvenhon are

represented by the compounds of the formula:
........ NH
@ ,,Hzn—l)—N—A-—NH——C ’

R “NE-NH

in which R’ has the previously-given meaning, the latter-

7 stands for 6, 7 and 8, and A represents lower alkylene

having from two to:three carbon atoms. and separating

the amino-guanidino group form the N,N-alkylene-imino
group by from two to three. carbon_atoms, and pharma-
cologically acceptable acid addition salts thereof. Specific
members of this group are, for example, 3-amino-1-[2-(N,
N-hexamethylenie-imino)-ethyl]-guanidine, 3-amino-1-[3-
(1-N,N-hexamethylene-imino)-propyl]-guanidine, - 3-ami-
no - 1 - {2-[1-N,N-(3-methyl-hexamethylene)-imino]-
ethyl}-guanidine, 3 - -amino-1-[3-(1-IN,N-heptamethylene-
imino)-ethyl]-guaniding, 3 - amino.- 1-[2-(1-N,;N-hepta-
nmiethylene-imino)-propyl]-guanidine,. »
N-heptamethylene-imino)-propyll-guanidine, 3 - amino-1-

[-(1-N,N-octamethylene-imino)-ethylj-guanidine and the-
like, and pharmacologically acceptable acid addition salts -

thereof, particularly those. with suitable mineral acids. -
Another group of preferred compounds of: this inven-
tion may be illustrated by the formula:

(CHy)m—CHr NH
S e
R/=N N—A—NH—C _
‘ (CHa)m;—~CH; NH—NH;

iﬁ which -A-and-each: of the letters i1y and mp have the

previous-given meaning, and Ry’ stands for lower alkyl

having preferably from- one to four carbon atoms, e.g. "
-methyl, ethyl, n-propyl;, isopropyl, n-butyl and. the like;"

3-amino-1-[F3-(1-N, .

10-
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and-pharmacologically acceptable acid addition salts there- .

of. Specific compounds ‘of this group are, for example,

3. = ‘amino-1-[2-(4-methyl-1-piperazino) -ethyll-guanidine,
3- - amino - .1-[3-(4-methyl-1-piperazino)-propyl]-guani-
dine, 3amino-1-[2-4-ethyl-1-piperazino)-ethyl|-guanidine,

3 - amino - 1-[2-(4-isopropyl-1-piperazino)-ethyl]-guani- .

dine, . 3-amino-1-{2-[ 1-N,N-(3-aza-3-methyl-hexamethyl-
ene)-imino]-ethyl}-guanidine, 3-amino-1-{2-[1-N,N-1-(4-~
aza - 4-methyl-heptamethylene)-imino]-ethyl}-guanidine
- and the like, and pharmacologically acceptable acid addi-
tion'salts thereof, particularly with suitable mineral acids.
The compounds of this invention may be used in the
form of pharmaceutical preparations, which contain the
new amino-guanidine compounds or the pharmacoloomally
acceptable acid addition salts thereof in’ admixture’ with
an organic or inorganic, solid or liguid’ carrier suitable
for external or parenteral administration. For makingup

the preparations there may be employed substances which.

- dé-not react with' the new compounds; such as water,
: oelatrne, lacetose, starches stearic acid, magnesium stea-
rale, stearyl alcohol, tale, vegetable oils, benzyl alcohols,

. guins; propylene glycol, polyakylene glycols or any other -

Known- carrier used for such preparations. The latter
may be'in the solid form for example, as capsules, tablets,

‘dragees and the like, or in liquid form for example, as”

solutions, suspensions, emulsions and the like. - If desired,
they may contain auxiliary substances, such as preserv-
mg, °tab1hzmg, wetting’ emuls1fymg aﬂents and the like,

GO~
- meaning, or salts théreof with miineral acids:

[=2]
o

8

salts for varying the osmotic pressure;. buffers, etc. - They

may also contain, in combination, other pharmacologlcally
acitve substances.
The amino-guanidine compounds of this mvcntlon;mayv—

. be prepared, for_example, by converting in an R-lower

alkyl-amine; in which- R has’ the above-givén. meamng,
or a salt thereof, the amino group intc an arhino:guani--
dino group and, if desired, ¢onverting a resulting salt into -
the free compound, and/or, if desired, converting a result-
ing compound into a- salt or an’ acyl derivative thereof.

The reagents of choice for the conversion of an amino
group into an amino-guanidino group are S-lower alkyl-2-
isothiesemicarbazides particularly those of the formula:

N—'Rs
/ R
Ro—8—C- Ry

) . NH—-N/,
. . - L ‘R3 - .
in which Rj, R, and Rs have-the previously-given miean--
ing, and R, stands for lower -alkyl, particularly: methyl;
as well as ethyl, n-propyl; isopropyl and’ the-like, and-
acid. addition salts thereof. - The salts; which afe .ém=
ployed in preference- over the free base; are primarily-
those with-mineral acids, e.g:, hydrechloric; hydiobromic, -
hydriodic, sulfuric ac1d and. the- like.: The  preferred’
reagents are acid-addition salts of S-methyl-2-isothiosemi="
carbazide - with- mineral- acids, such -as'.the hydriodide,
sulfate and the like. - The starting material; in- which the -
group is  above-all am unsubstituted--amjino- group,: but
may also represent a substituted- amino. group- hdving
R; as the substituent; is generally used in the form of
its free base.

The reaction is carried out by contactlng the startmg
material with the reagent, preferably in the presence of
an inert solvent, the .choice of ‘which depends primarily
on the solublhty of the reactants.  Water or water-mis- -
cible organic solvents, such as: lower alkanols, e.g., meth-
anol, ethanol, propanol,; isopropanol; tertiary- butanol"
and the like, ethers, e.g., diethylensglycol-dimethyl-cther;

p-dioxane, tetrahydrofuran. and the like; ketones; e:g., -

acetone, ethyl methyl ketone and the like; lower alkanoic:

~acids, e.g., acetic acid and- the:like, formamides, e.g.,"

formamide, N,N-dimethyiformamide. and the - like,. or-
aqueous mixtures of siich solvents represent th“ prefen"ed

5 diluents.

The.reaction may be carned out at room tempcrature,
or, if necessary, at an elevated temperature, - Further--
more, it may-be performed in the atmosphere of an mert
gas, e.g., nitrogen, and/or in a closed vessél. ;

Analogous-- reagents capable “of - converting ‘an -amino-

group into an amino-guanidino group -are ‘the--O-lower:.

alkyl - 2 - isosemicarbazides,

particularly those of “the-
formula: - -

NE-NT
AN
Rs.

in which Rz, R4 R, and Ry have the prevxously glven”

These
semicarbazide derivatives ate tised in-thé same way as-the
above-described, corresponding . 1-amino-2-isothiouréa: re-
agents; an-acid addition salt-of _O-miethyl-2-isosemicarba-

zide with a mineral acid; e.g., hydriodic; sulfuric acid- and5 :

the like, Tepresents a preferred Teagent.

The above-described- Teagerits. are. known; o, 1f new, -
may- be prepared according to; procedures described‘in’ the

ptior art and-used for the manufacture of known analogs;’

for exaniple, the S-lower alkyl- 2-isothiosemicarbazides or -

O-lower alkyl- 2-1sosem1carbazxdes may be manufactured™

by alkylatinig thiosemicarbazides or serhicarbazidées. with
alower alkyl halide, . g., methyl or ethyl chloride, bromide
or iodide and the like, or with a di-lower a]kyl-sulfate
e.g. dlmethyl sulfate dlethyl sulfate and the like. -
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The starting materials, 1.e., the R-lower alkyl-amines,
in which R has the previously-given meaning, used in the
above procedure are known cr may be prepared according
to known procedures. They may, for example, be ob-
tained by treating a compound of the formula R—H, in 5
which R has the previously-given meaning, with a halo-
geno-lower alkano-npitrile, in which halogen represents,
for example, chloro, bromo, and the like, or with a lower
alkeno-nitrile, in which the double bond is activated by
the nitrile group in such fashion, that it adds to the imino
group. In a resulting R-lower alkano-nitrile, the cyano
group is then converted into a methyleneamino group by
reduction, for example, by catalytic hydrogenation, such
as, treatment with hydrogen in the presence of a catalyst
containing a metal of the eighth group of the periodic
system, e.g., palladium on charcoal, Raney nickel and the
like, or, preferably, by treatment with a suitable light
metal hydride, for example, an aluminum hydride, e.g.,
lithium aluminum hydride, sodium .aluminum hydride,
magnesium aluminum hydride, aluminum borohydride,
aluminum hydride and the like, which hydrides may be
used, if necessary, in the presence of an activator, such
as aluminum chloride and the like.

The compounds of the present invention may also be
prepared, for example, by converting in a 1-R-lower alkyl-
3-X-guanidine, in which R has the previously-given
meaning, and X stands for nitro or nitroso, or a salt there-
of, the grouping X into an amino group, and, if desired,
carrying out the optional steps.

The conversion of a nitro or a nitroso group into an
amino group may be carried out by per se conventional
reduction methods. For example, reduction may be
achieved by treatment with nascent hydrogen; the latter
may be generated by contacting a suitable metal or metal
compound with a hydrogen donor, for example, a suitable
metal, e.g., zinc or any other analogous metal, with an
acid; e.g., acetic acid and the like, zinc acetate or any
analogous metal compound with water or a moist solvent,-
or any other equivalent metal-hydrogen donor combina-
tion, such as, for example, an alkali metal, e.g., sodium *
and the like, in the presence of liquid ammonia and an
ammonium compound, e.g., ammonium chloride and the
like. Treatment with hydrogen in the presence of a cata-
lyst, e.g., nickel and the like, may also be used in the
above conversion of a nitro or a nitroso group into an
amino group; reduction of a nitro-guanidino group in
neutral or basic medium leads first in the formation of a
nitroso-guanidino group, whereas reduction in an acidic
medium yields directly the desired amino-guanidino group.
The reduction procedure may also be carried out elec-
trolytically.

The starting materials, which are new and intended to
be included within the scope of this invention, may be pre-
pared, for example, by reacting an R-lower alkyl-amine
with an S-lower alkyl-1-nitro-2-isothiourea or an S-lower
alkyl-2-nitroso-2-isothiourea or acid addition salts of such
reagents; the reaction may be carried out according to the
previously-described treatment of an amine with a 1-ami-
no - S -lower alkyl-2-isothiourea. The corresponding
O-lower alkyl-1-nitro-2-isoureas or O-lower alkyl-1-ni-
troso-2-isoureas may replace the 2-isothiourea reagents.

Preferred 1-(R-lower alkyl)-3-nitro-guanidines and 1-
(R-lower alkyl)-3-nitrosc-guanidines used as the starting
materials are, for example, those of the formula:

NH
N - Z
N—A—-NE—C

]
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(CuHzn)
IS I NH—NO;
RI
and 70
R NH
s \ Z
(CaHyuy) N—A—NH—C
v 1
‘~--»I-,--—’ NI—NO
R 75
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in which R’, A and the letier n have the previously-given
meaning, and acid addition salts thereof. Such com-
pounds are, for example,

1-[2-{1-N,N-hexamethylene-imino) -ethyl]-3-nitro - guani-
dine;

1-[3-(N,N-hexamethylene-imino)-propyl] - 3 - nitro - gua-
nidine,

1-{-2-[1-N,N;- (3-methy1—hexamethylene)-imino] - ethyl}-
3-nitro-guanidine,

1-[2-(1-N,N - heptamethylene - 1mmo) - ethyl] - 3 - nitro-
guanidine,

1-[2-(1-N,N-heptamethylene - imino) - propyl] - 3 - nitro-
guanidine,

1-[3-(1-N,N-heptamethylene-imino) - propyl] - 3 - nitro-
guanidine,

1-[2-(1-N,N - octamethylene - imino) - ethyl] - 3 - nitro-
guanidine and the like, and

1-[2-(1-N,N-hexamethylene-imino) - ethyl] - 3 - nitroso-
guanidine,

1-[3-(1-N,N-hexamethylene-imino) - propyl] - 3 - nitroso-
guanidine,

1-{2-[1-N,N-(3-methyl-hexamethylene) - imino] - ethyl}-
3-nitroso-guanidine,

1-[2-(1-N,N - heptamethylene - imino) - ethyl] - 3 - nitro-
guanidine,

1-[2-(1-N,N-heptamethylene-imino)-propyl] - 3 - nitroso-
guanidine,

1-[3-(1-N,N-heptamethylene-imino)-propyl] - 3 - nitroso-
guanidine,

1-[2-(1-N,N-octamethylene-imino) - ethyl] - 3 - nitroso-~
guanidine

and the like, and acid addition salts of such compounds.

Another group of preferred starting materials are those
having the formulae:

(CHa)ml—‘CHz NH
a
Ry/—N N —A——N}I—O\
(CHy) mZ—CHZ NHEH-NOQO;
and
(CH2)m—CH; NH

=z
N-—A-NH—-C
—CH, NH—-NN

R/—N
(CHz) mg—

in which Ry’, A and the letters m; and my have the previ-
ously-given meaning, and acid addition salts thereof.
Specific starting materials are, for example,

1-[2-(4-methyl-1-piperazino)-ethyl]-3-nitrc-guanidine,
1-[3-(4-methyl-1-piperazino)-propyl]-3-nitro-guanidine,
1-[2-{4-ethyl-1-piperazino)-ethyl]-3-guanidine,
1-[{2-(4-isopropyl-1-piperazino)-ethyl]-3-nitro-guanidine,
1-{2-[1-N,N-(3-aza-3-methyl-hexamethylene ) -imino]-
ethyl}-3-nitro-guanidine,
1-{2-[1-N,N-(4-aza-4-methyl- heptamﬂthylene)—lmmoj -
ethyl}-3-nitro-guanidine and the like, and
1:[2-(4-methyl-1-piperazino)-ethyl]-3-nitreso-guanidine,
1-[3-(4-methyl-1-piperazino)}-propyl]-3-nitrosc-guani-
dine,
1-[2-(4-ethyl-1-pipérazino)-ethyl]-3-nitrosc-guanidine,
1-[2-(4-isopropyl-1-piperazinc)-ethyl]-3-nitroso-guani-
dine,
1-{2-[1-N,N-(3-aza-3-methyl-hexamethylene)-imino]-
ethyl}-3-nitroso-guanidine,
1-{2-[1-N,N-(4-aza-4-methyl-heptamethylene ) -iminc3-
ethyl}-3-nitroso-guanidine and the like, and-acid addi-
tion salts of such compounds.

The new compounds may be obtained in the form of
the free compeunds or as the salts thereof. A salt may
be converted into the free compound in the customary
way, for example, by treatment with a strong alkaline re-
agent, such as aqueous alkali metal hydroxide, e.g., lithi-
um hydroxide, sodinm hydroxide, potassium hydroxzide
and the like, or a strong quaternary ammonium anion
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¢hydroxy ion) exchange resin and the hke ‘A free base*
may be-transformed-into a pharmacelogically useful acid-
addition salt thereof by reacting the latter with an appro- - -
priate inorganic or organic.acid, such as one of those out-
lined heremabove such reaction may be carried out, for "5
example, by treating a solution of the base in a suitable
solvesit or ‘solvent- mixture with the acid:or a solution
thereof -and isolating the desired. salt: Salts of the poly—
basi¢ compounds of this invention may ‘be “obtained, in-

which not all of the salt-forming basic groups participate: 1¢-

in the: salt formafion. Such'salts may then be treatéd with-
an acid in order to form compounds, in which: all or-a
greater” number of the basic® groups-take part in the sait-
 formation,

Acyl derivatives of the compound~of ‘this 1nven’aon ie., 10 .

compounds of the previous formula, in which one of the -
groups R; and Ry; may be prepared, for example, by treat--
ing the amino-guanidine compound with the reactive de-.”~
rivative-of a carboxylic acid, for example, with the halide,

e.g. chloride and the like, or the anhydride thereof: It 20
may be petformed in the presence of an-inert solvent, for
example, in a hydrocarbon, such as a lower alkane, e.g.,_
pentané, hexane -and - the like, or a monocyclic- carbo--
cyclic-aryl hydrocarbon, €.g., benzene; toluene, xylene and .

the: like or a tértiary organic base; such as:a liquid pyri~ 95.

dine compound, e.g., pyridine, collidine. and the like._
Acylatiorr may also be achieved®in the-absence. of a sol-
vent, for example, by treating the amine-guanidine com-_
péund or a salt thereof with the acylating reagent; for

example, acetic acid anhydrlde in a sealed tube. 30

~'The invention also -comprises’ any- modification .of the
general process wheréin a compound cbtainable as-an
intermediate at any stage of the process is used-as:starting-
material and the remaining step(s) of the process is (are)

carried out, as well as any new intermediates. "85:

In the process. of this invention such starting matérials
are preferably used which lead to- final products men-
tioned in.the beginning- as- preferred embodiments of the
invention.

This is a continuation-in-part application of my apph— 40
cation Serial No. 76,480, filed Ducemoer 19 1960, and”
now abandoned.

The following examples-illustrate the invention-and are
not to be construed as being limitations thereon. Tem-
peratures are given in degrees centigrade. : 45

- Example 1 .

A mixture of 3.12 g. (6.02 mol) of 2-(N,N-hepta-
methylene-imino)-ethyl-amine and 4.66 g.. (0.02 mol) of
S-methyl-2-isothiosemicarbazide hydriodide- in 10° mlL g
water is refluxed for four hours and is then cooled. The
solid material-is filtered off and the resulting 3-amino-1-
[2-(N,N-heptamethylene- 1mmo)—sthy1] guamdme hydrio-
dide of the formula:

NH : 55

. y )
(_\N—CHz—CHz——-NH—C\ I
\J NE—NH;

is recrystallized from a mixture of ethanol and diethyl-- €0-
- . product solidifies upon.: standmg, M.P. 53=56°:

ether, M.P.-129—131°; yield: 3 g.

The starting material used.in the above reaction may be
prepared as follows: To a solution of 73 g. of chloroace-
tonitrile in ‘500 ml.: of benzene are added 5 1.5 g. of an=
hydrous sodium' carbonate and a-solution of 109.2 g. of 63
N,N:heptamethyleneimine in 250 ml. of benzene. The
Teaction mixture:is refluxed for four hours while stirring.
After cooling, filtering and concentrating under reduced
pressure; the: oily residue is distilled-to yield the- colorless
(1.- N,N - heptamethyleneimino) - acetonitrile, B P.-114-"70
118°/14 mm.; yleld 127.5 2.

'To a-suspension of 44:5 g. of lithium alummum hydnde
in- 2000 ml. of ether is add d-a solution of 127.5 g. of-
(1:N,N-heptamethylencimino)-acetonitrile in' 360 ml. of -

ether while cooling. After completing. the addition, the 75 1

*2

solutlon is ‘refluxed- for ‘three hours and stlrrmg is- con-
tinued: overnight. - In succession, 40-ml. of water, 50 ml.:

of 20% -aqueous sodium hydroxide and 125 ml. ‘of water
are added while cooling.  The reaction-mixture is filtered, -
the filtrate -is concentrated: under: .reduced: pressure;-and
the desired 2-(1-N,N-heptamethyleneimino)-ethylamine is-
dlsulled BP 108-111°/14 mm.; yield: 1157 .

Example 2

-of 1- [7 (N, N- heptamethylenn-unmo)—ethyl] 3-,
mtro—uuamdmn and 17-g.. of zinc dust -are .mixed .in. a.
mortar with water to form a thick paste, which is then.
added to 5 ml. of acetic acid while stirring.. The tempera:
ture is held between 0° and 10° during the mixing of the:
reagents and is then allowed to slowly rise to.room:fem-
perature.. The reaction mixture is then-warmed to 40° on
the steam bath and held at that temperature for fifteen:
minutes.. The solid material is filtered off, the filtrate is
concentrated under. reduced pressure-to yield an acetate-
salt-of 3-amino-1-[2-(N,N-heptaméthylene-imino)-ethyi]-
guanidine, which is.converted to-the product of Example
1. by treatment with. 6 N hydriodic. acid. -

The starting .material is prepared as follows A mlxture
of 5.2-g. (0.033 mol) of 2-(N,N-heptamethylene-iming)-
ethylamine and 3.6 g. (0.027 mol)- of S-methyl-I-nitro-2-
isothiourea in 100 ml. of ¢thanol-is" refluxed. for four.
hours. . After cooling 5.2  g. of 1-[2- (NNheptamethjl-
epP-lmmo)-ethyl] 3-nitro-guanidine .of - the formula -

.
' r\zv—cﬁz—éHQ;NH— -
d \NH-NO:a
is- ﬁltered oﬁ a'ld recrystalhzed from ethanol M P. 181—

1832,
‘Example 3

© A riixture of 10°g. of 2-(4-methyl-1- mperamno) ethyl-
amine and 16.3 g of S-methyl 2-isothiosemicarbazide hy-
driodide in 25 ml. of wateér-is refluxed for four hours and
then- concentrated ‘to dryness The - residue is recrystal-
lized: flom a mixture of etharniol and dlethyl ether yields’
the 3 -'amino-1-[2-(4-methyl-1 -plperazmo) ethyl]-guam—
dine hydrlodlde of the formula Do

) ; s . N® .
P v o
' Hac—N‘ N —-CHE—CHQ——NH_—C‘/ HT
“NE-NH,
Wh1ch melts at 169-172°, :

The  starting material: may -be prepared as- follows
50.4 g. of chloreacetonitrile is added dropmse to a solu-

- tion: of 133-g. of 4-methyl-piperazine in-100 ml. of etha-

nol. . The mixture is refluxed, stirred - for:two: hours.and
allowed- to. stand - overnight. - The -solution. is- concen-
trated under reduced pressure, the residue-is treated . with -
270 ml. of 30. percent’ aqueous. sodium- hydroxide while
cooling and then ‘extracted with ether. The ether phase
is-dried over solid. sodium hydroxide, -the solvent. is: re-
moved, and.the residue fractionated to,vyield.‘the 4-methyl-
piperazino-acetonitrile, - B.P.  120-125°/12- mm. - The

" A-solution of 50 g. of 4- methyl plp\,razmo-acetomtnle
in 400 ml. of anhydrous- ether is added to 1000 ml. of
anhydrous -ether containing 19 ‘g. -of- lithium aluminum -
hydmde while cooling-and stirring. The reaction mix- -
ture is then refluxed: for 6 hours; allowed to’stand -over-
night and decomposed by successive-addition of 17 ml. of
water, 20 ml. of 20 percent aqueous sodium hydroxidéand

. 53 ml. of watéer.  The mixture is filtrated, the filtrate is’

evaporated and the residue is' distilled to yield the desired .
2~ (4~methyl-1-p1perazmo) ethylamme BP 90—92 / 16 -
mm.

What is claimed is: : : :

1. A member- selected from the group consisting of a_

-R-lower alkyl-3-amino-gnanidine, in which R is N,M- ;
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alkylene-imino, in which alkylene has from four to ten
chain carbon atoms, and the amino-guanidino group has
the formula '

N—Es5
&
—N—C

R,
Illz \NH——N/
\F

4

3
in which each of the groups Ry and R, is a member se-

lected from the group consisting of hydrogen, lower alkyl- -

phenyl and phenyl-lower alkyl, and each of the groups
Rz and Rj stands for a member selected from the group
consisting of hydrogen, lower alkyl, phenyl, phenyl-lower
alkyl, and the acyl group of a lower alkanoic acid, and
an acid addition salt of such compound.

2. 1-R-lower alkyl-3-amino-guanidine, in which R is
N,N-alkylene-imino having from six to eight chain car-
‘bon atoms, and in which the amino-guanidino group has
the formula

NH
4
~NH~C
NH—NH;

3. A pharmacologically acceptable acid addition salt
of 1-R-lower alkyl-3-amino-guanidine, in which R is N,N-
alkylene-imino having from six to eight chain carbon
atoms; and in which the amino-guanidino group has the
formula

NH
—NE-C
H—NH,

4. A pharmacologically acceptable acid addition salt
of a compound of the formula .
; . NH
I3 1 /
(CaHzy) N—A—NH—C
R e NH—NH;

in which R’ is hydrogen, the letter n stands for one of
the whole numbers 6, 7 and 8, and A is lower alkylene
having from two to three carben atoms and separating the
amino-guanidino group from the N,N-alkylene-imino
group by from two to three carbon atoms.

5. A compound of the formula

e NH
‘ N 3
(CoHgs-1). N—A—N H—C\
Ay L
P NH-—NH;
R’

in which R’ is methyl, the letter n stands for one of the
whole numbers 6, 7 and 8, and A is lower alkylene having
from two to three carbon atoms and separating the amino-
cnanidino group from the N,N-alkylene-imino group by
from two two three carbon atoms.
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6. A pharmacologically acceptable acid addition salt
of a compound of the formula

. NH
. \ 7z
(Caflir)  N—A—NH—C
U

R NH—NH;
RI

in which R’ is methyl, the letter n stands for one of the
whole numbers 6, 7 and 8, and A is lower alkylene hav-
ing from two to three carbon atoms and separating the
amino-guanidino group from the N,N,-alkylene-imino
group by from two to three carbon atoms.

7. A compound of the formula:

PTTTTTTS N NH
: \ =
(CoHza) N—A—NH—C
\ 7
S NH—NH;
R'

in which R’ is hydrogen, the leiter n stands for one of
the whole numbers 6, 7 and 8, and A is lower alkylene
having from two to three carbon atoms and separating
the amino-guanidino group from the N,N-alkylene-imino
group by from two to three carbon atoms.

8. 3 - amino - 1 - [2 - (N,N - heptamethylene-imino)-
ethyl]-guanidine. .

9. 3 - amino - 1 - [2 - (N,N-heptamethylene-imino)-
ethyll-guanidine hydriodide.

18. A member selected from the group consisting of
compound having one of the formulae:

Jpe— . NH
I3 A} /
(CoHpm) N—A—NH—C_
\ 1
R B “NH—NO;
Rl
and
J— NH
; N Z
(CoHpat) N-—A—NEH—C
A i
P NH—NO
RI

in which R’ is a member selected from the group con-
sisting of hydrogen and methyl, the letter n stands for
one of the whole numbers 6, 7 and 8, and A is lower al-
kylene having from two to three carbon atoms and sep-
arating the nitro-guanidine and nitroso-guanidine groups
from the N,N-alkylene-imino group by from two to three
carbon atoms, and acid addition salts thereof.

11. 1-[2- (N,N - heptamethylene - imino) - ethyl]-3-
nitro-guanidine. -

No references cited.
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