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[57] ABSTRACT

Isoquinolines are disclosed of the formula (I)

(I)

Rl—CH—S—R?

wherein

R independently represents hydrogen, hydroxyl or
alkoxy having 1 to 4 carbon atoms,

R!is hydrogen, alkyl having 1 to 4 carbon atoms and
optionally substituted with phenyl, phenyl option-
ally substituted with one or more halogen or alk-
OXy group, cyano or carbomoyl,

R2 is phenyl optionally substituted with one or more
halogen, alkoxy or carboxyl, or a group of the
general formula A

RJ

| 4

CH——¢CH iR
wherein

R3is hydrogen, a straight or branched chained alkyl
having 1 to 4 carbon atoms or phenyl,

m and n independently represent 0, 1 or 2, with the
proviso that m+n is at least 1,

R4is hydrogen, phenyl, hydroxyl, acyloxy, carboxyl,
alkoxycarbonyl having 1 to 6 carbon atoms, car-
bamoyl, carbazoyl or dialkylamino containing 1 to
6 carbon atoms in the alkyl moiety, or

R? is a straight or branched chained alkylene group
having 1 to 6 carbon atoms, and |

the dotted hne stands for a further carbon-carbon
bond or hydrogen atoms in the 3- and 4-positions of
the ring,

or salts thereof. The new compounds are potent diuretic
agents.

28 Claims, No Drawings
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SULFUR-CONTAINING ISOQUINOLINE
DERIVATIVES, PROCESS FOR THE
PREPARATION THEREOF AND
PHARMACEUTICAL COMPOSITIONS
CONTAINING THEM

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no parct of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This invention relates to new sulfur-containing 1so-
quinoline derivatives and salts and cyclic acid amides
thereof. More particularly, the invention concerns new
sulfur-containing isoquinoline derivatives of the for-

mula (I)

(1)

R!—CH—S—R?

wherein

R is hydrogen, hydroxyl or alkoxy having 1 to 4 carbon
atoms,

R!is hydrogen, alkyl having 1 to 4 carbon atoms unsub-
stituted or substituted with phenyl, phenyl which can
be substituted with one or more halogen or alkoxy
group, cyano or carbamoyl,

R2?is phenyl which can be substituted with one or more
halogen, alkoxy or carboxyl, or a group of the for-
mula (A)

4[1{3
|
CH -~ CHa¥ R*

wherein

R3is hydrogen, a straight or branched chain alkyl hav-
ing 1 to 4 carbon atoms or phenyl,

m and n independently are each O, 1 or 2 but m+4-n is at
least 1,

R4 is hydrogen, phenyl, hydroxyl, acyloxy, carboxyl,
alkoxycarbonyl having 1 to 6 carbon atoms, carbam-
oyl, carbazoyl or dialkylamino containing 1 to 6 car-
bon atoms in the respective alkyl moiety, or

R2 is straight or branched chain alkylene having 1 to 6
carbon atoms, and

the dotted line stands for a further carbon-carbon bond
or hydrogen atoms in the 3- and 4-positions of the
ring, and salts and cyclic acid amides thereof.
According to a further aspect of the invention there 1s

provided a process for the preparation of these com-

pounds.

According to the present invention there are also
provided pharmaceutical compositions containing as
active ingredient a compound of the formula (I} in ad-
mixture with one or more conventional pharmaceutical
carriers.

It is known that isoquinoline derivatives which have
an analogous structure but contain a heterocyclic R?in
the formula (I) are potent spasmolytic and vasodilating
substances (see Published Japanese Patent Applications
Nos. 76,32,569: 76,80,867; 76,86,478 and 76,86,477).
These analogous compounds were prepared by reacting
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1-halomethylisoquinoline derivatives with heterocyclic
compounds containing a sulfhydryl group in a manner
known per se.

We have surprisingly found that the new isoquinoline
derivatives of the formula (I} have valuable pharmaceu-
tical properties. More particularly, they promote the
production of prostaglandine-E2 from arachidonic acid
and therefore have diuretic, antiasthmatic, antiinflama-
tory and hypotensive activity.

According to the invention new isoquinoline deriva-
tives of the formula (I) are prepared by the following
methods: |

(a) The compounds of the formula (I} in which R 1s
hydrogen or alkoxy having 1 to 4 carbon atoms, R1, R?
and the dotted line are as defined above, are prepared
by reacting isoquinoline derivatives of the formula (11)

(11)

RI—CH—Hal

wherein R is as defined immediately hereinabove, R!
and the dotted line are as defined above, and Hal repre-
sents halogen, with thiols of the formula (III)

RZ_SH (11

wherein R? is as defined above.

(b) The compounds of the formula (I) in which R 1s
hydrogen or an alkyl having 1 to 4 carbon atoms, R!and
the dotted line are as defined above, and R’ represents a
group of the formula (A), in which R, R4, m and n are
as defined above, are prepared by hydrolyzing isothi-
uronium salts of the formula (IV)

- + (IV)

y -
s
R!—CH-~S—C—NHj3

in which
R is as defined immediately hereinabove, R} and the
dotted line are as defined above, and
X — represents one equivalent of an organic or 1nor-
ganic anion,
in an alkaline medium, and subsequently reacting the
thiolates of the formula (V)

(V)

RI—CH—S"

obtained, wherein
R, R! and the dotted line are as defined hereinabove
and
Me+ represents one equivalent of an organic or inor-
ganic cation, with halides of the formula (VI)

- e ——— ——
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R‘—Hal (V1)

wherein R? has the same meaning as defined above and
Hal stands for a halogen atom.

If desired, the isoquinoline derivatives of the formula
(I), wherein R!, R2 and the dotted line are as defined
above, and R is alkoxy having 1 to 4 carbon atoms, can
be desalkylated into compounds of the formula (I) in
which R is a hydroxyl group and R!, R? and the dotted
line are as defined above.

If desired, the compounds of the formula (I), in which
R? represents a group of the formula (A), R3, m and n
are as hereinbefore defined and R4 is hydroxyl can be
converted into derivatives which contain an acyloxy
group in place of R4 by acylation.

The isoquinoline derivatives of the formula (I) in
which R2 stands for a group of the formula (A), R3, m
and n are as defined above, and R#is carboxyl or carb-
alkoxy while R, R! and the dotted line are as hereinbe-
fore defined, can be converted into other isoquinoline

>

10

15

derivatives of the formula (I), in which R?%is a group of 20

the general formula (A), in which R, Rl, R3, m, n and

the dotted line are as defined above, and R#is an alkox-

ycarboxyl group having 1 to 6 carbon atoms, carbamoyl
or carbazoyl group, by esterification, amidation and
formation of a hydrazide, respectively. The same start-
ing compounds can be converted into cyclic actd am-
ides of the formula (VII)

(VI1)

L
C

R N~ (CHy),

I |
R1—C (CH—RY),,

N

wherein R, R1, R3 and the dotted line are as defined
above, by using a suitable dehydrating agent. |
The isoquinoline derivatives of the formula (I), in
which R? stands for a 2-carboxyphenyl group, and R,
R! and the dotted line are as hereinbefore defined, can

be converted into cyclic acid amides of the formula
(VHI)

(VIII)
O
I
N~

Il
RI—C

\5

wherein R, R! and the dotted line are as defined above,
by treating with suitable dehydrating agents.

If desired, the compounds of the formula (I} which
contain a carboxyl group can be converted into their
salts.

The process variant (a) can be accomplished in an
organic, preferably in an alcoholic medium, in the pres-
ence of acid binding agents. As acid binding agents
alkali metal alcoholates, hydroxydes or carbonates can
be used. The reaction 1s carried out at a temperature
between 0° C. and 120° C,, preferably at the boiling
temperature of the sclvent employed. In the case of
oxidation-sensitive compounds the process is performed
under inert atmosphere. As an inert gas nitrogen or
argon can advantageously be used. According to a pre-
ferred embodiment of the process isoquinoline deriva-
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tives of the formula (II) or the solutions thereof are
added to a solution of thiols of the formula (III) and the
dehydrating agent. A reversed order is, however, also
possible.

Isoquinoline derivatives of the formula (II) used as
starting materials are either known or can be prepared
by literature known methods (DOS No. 2,426,267, J.
Chem. Soc., 1931, 36; and Arch. Pharm., 277, 177;
1939).

The alkaline hydrolysis according to process variant
(b) 1s preferably carried out with alkali metal hydrox-
ides, in a mixture of water-miscible organic solvents and
water. The reaction is preferably accomplished 1n aque-
ous alcohols. It 1s preterred to promote the progress of
hydrolysis by heating the reaction mixture, €.g. by boil-
ing for 1 or 2 hours. The thiolates of the formula (V)
produced by hydrolysis need not be separated from the
reaction mixture; the halides of the tormula (VI) can
directly be added into the hydrolysis mixture. To com-
plete the reaction the reaction mixture is preferably
boiled also in this reaction step. To avoid oxidation
side-reactions the reaction is preferably performed
under inert gas atmosphere. The 1sothiuronium salts of
the formula (IV) used as starting compounds are pre-
pared by reacting isoquinoline derivatives of the for-
mula (II) with thiourea.

The conversion of the R alkoxy groups into hydroxy
groups 1s carried out by known desalkylating methods,
for example by an acidic reactant, such as pyridine
hydrochloride under heating.

The R4 hydroxyl group can be acylated by reactive
carboxylic acid derivatives. Such derivatives mclude
for example acid anhydrides and acid halides. The reac-
tion i1s performed in an inert organic solvent, or in ex-
cess of the acylating agent.

The R#* carboxyl group can be esterified by known
methods, or can be converted into carbamoyl or carbaz-
oyl groups by reaction with ammonia and hydrazine,
respectively. The esters are preferably prepared in an
alcoholic medium, by boiling the reaction mixture. The
acid amides and acid hydrazides are preferably obtained
through the corresponding esters, which are reacted
with ammonia or hydrazine.

The cyclic amides of the formula (VII) and (VIII) are
preferably prepared by reacting i1soquinoline deriva-
tives of the formula (I), in which R4 is carboxyl with
dehydrating agents, e.g. acid anhydrides, preferably
acetic acid anhydride or dicyclohexyl-carbodiimide.
The cyclic amides can be reconverted into the corre-
sponding carboxylic acid by hydrolysis.

The 1soquinolyl derivatives of the formula (1), which
contain a group capable of forming salts, can be con-
verted into the corresponding salts by reacting with
bases and actids, respectively, in a manner known per se.

The isoquinoline derivatives of the formula (I) ob-
tained can be 1solated by known techniques, such as
filtration, evaporation, crystallization, extraction, and
can be purified by typical purification techniques of
organic chemistry, for example recrystallization. The
preparation of salts can be used also for purification.

The terms “alkyl” or “alkoxy” having 1 to 4 or 1 to
6 carbon atoms refer to straight or branched chain hy-
drocarbon groups which are attached to the adjacent
moiety through an optional carbon atom thereof. These
groups include alkyl groups having 1 to 4 carbon atoms,
e.g. methyl, ethyl, n-propyl and isopropyl, n-butyl, iso-
butyl, sec.-butyl and tert.-butyl groups. Alkyl groups
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having 1 to 6 carbon atoms also include pentyl and
hexyl groups. The corresponding alkoxy groups can be
derived from the alkyl groups listed above.

The term “halogen’ refers to fluorine, chlorine, bro-
mine and todine atoms.

The term ‘“‘organic or inorganic bases and acids™ 1s
used to refer to hydroxides containing alkali metal,
alkaline earth metal, ammonium and various substituted
ammonium ions: halohydrogenic acids, inorganic oxy-
acids, organic aliphatic and aromatic carboxylic acids.
The cations and anions, which can be derived therefrom
are Me+ cations and X — anions. Preferred representa-
tives of said bases are sodium, potassium, and calctum
hydroxides, ammonium hydroxide; preferred acids are
hydrochloric acid, sulfuric acid, phosphoric acid, ben-
zoic acid, oxalic acid, tartaric acid and the cations and
anions are preferably derived from the above-listed
bases and acids.

The effect of the compounds of the formula (I) on the
biosynthesis of prostaglandins was determined by a
known technique (J. Biol. Chem., 246, 6700; 1971). As
an enzyme source a homogenizate of sheep spermato-
cele and as a substrate arachidonic acid were used. The
transformation of the substrate, which involves oxygen
consumption, was monitored on the basis of the change
of the concentration of dissolved oxygen, which was
measured by a Clark electrode. During the measure-
ments the concentration of the active compounds,
which involved a 50% and 100%, respectively, increase
in the oxygen consumption were determined. The con-
centrations were expressed in uM/lit. The results ob-
tained are contained in the Table below.

TABLE

The effect of the compounds of the formula
(I) on the activity of cyclic oxygenase
Substrate: arachidonic acid

Example No. ACspay, AC100%
3 100 200
4 70 140
5 A1) &0
6 60 223
8 48 96
9 95
2 1035
4 280 395
5 62 124

18 69 138
22 720 1800

The diuretic activity of the compounds of the for-
mula (I) was tested on rats. The quantity of the urine
passed in 4 hours and of the discharged Na+t and K+
ions were determined by known methods (Arzneimitt.
Forsch. 27, 559: 1978). The antiinflammatory activity
was tested in paw oedema on rats. The oedema was
induced by carrageenien and the inhibition was ex-
pressed in %.

According to a test carried out on isolated trachea ot
guinea pigs (J. Pharm. Pharmac. 31, 798; 1979) the com-
pounds prepared according to the invention have a
relaxant activity. The compound of Example 9 has the
same activity as theophylline while the compound of
Example 4 shows a five-times higher activity than the-
ophylline related to a 95 to 1009 relaxation. A 1 ug/ml.
dose of the product of Example 4 is five-times more
effective than theophylline but the compound of Exam-
ple 9 has only half of its effect. The activity of the com-
pounds obtained in Example 4 is significant also at a
dose of 0.1 pg/ml.
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On ileum of guinea pigs the compounds according to
the invention show an antagonistic activity against ace-
tylcholine and histamine (Turner, R., Screening Meth-
ods in Pharmacology, Academy Press, New York,
1965, p. 42-43). When used in a 50 pg/ml. antagonistic
dose against acetylcholine theophylline results in a 16%
inhibition. The compound of Example 9 has the same
activity, while the product of Example 4 is six-times
more active. The maximum inhibition in the case of
theophylline is 30% (at a dose of 200 pg/ml.}, of the
compound of Example 4 is 100% (in a dose of 30
iwg/ml.), in the case of the compound obtained in Exam-
ple 9 is 55% (in a dose of 100 pg/ml.).

When used in a 50 pug/ml. antagonistic dose theoph-
ylline causes a 18% inhibition against histamine. The
compound of Example 9 has the same effect as theoph-
ylline. The compound obtained in Example 4 is six-
times more potent. The maximum inhibition for theoph-
ylline is 37% (in a dose of 200 ug/ml.), for the product
of Example 4 is 1009% (50 ug/ml.) for the compound of
Example 9 is 26% (100 ug/ml.).

The serotonine antagonistic effect of the compounds
according to the invention was examined on a gastric
fundus strip of rats (Br. J. Pharm. 12, 344-349; 1957). A
10 pg/ml. antagonistic dose of theophylline produced a
89, that of the compound of Example 8 a 8%, that of
the compound of Example 6 a 16% and that of the
compound obtained in Example 4 a 80% inhibition.

Compounds of the formuls (I) can be used in therapy
in the form of compositions containing the active ingre-
dients along with inert, solid or liquid, organic or 1nor-
ganic carriers. The compositions are prepared by con-
ventional techniques of pharmaceutical industry.

The compositions can be formulated as formulations
suitable for oral, parenteral administration or for inspi-
ration. Suitable formulations include for example tab-
lets, dragees, capsules, lozenges, powder mixtures, aero-
sol sprays, aqueous suspensions or solutions, injectable
solutions or syrups. The formulations can contain suit-
able solid diluents or carriers, a sterile aqueous solvent
or a non-toxic organic solvent. The formulations pre-
pared for oral administration also contain conventional
sweetening and aromatizing agents.

As a carrier of tablets for oral administration for
example lactose, sodium citrate, calcium carbonate and
disintegrating substances for example starch, alginic
acid: lubricants, for example talc, sodium-lauryl sulfate,
or magnesium stearate can be used.

Typical carriers for capsules are lactose and polyeth-
ylene glycol. The aqueous suspensions can also contamn
emulsifying or suspending agents. In the suspensions
prepared with organic diluents for example ethanol,
glycerine and chloroform can be used.

The compositions suitable for parenteral administra-
tion or inspiration are suitable solutions or suspensions
of the active ingredient. Suitable solvents or diluents are
for example peanut oil, sesame oil, polypropylene gly-
col or water. The injection formulations can be adminis-
tered intravenously, intramuscularly or subcutaneously.
The injection solutions are preferably produced with
water and the pH is adjusted to a suitable value. 1so-
tonic salt or glucose solutions can also be prepared.

If the compositions are to be used for curing asthma,
they are administered through inspiration by the con-
ventional inhalating and inspirating equipments.

The pharmaceutical compositions can contain 0.005
to 909% of active ingredient. The effective daily dose
can be varied within a wide range depending on the
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state, age, weight of the patient, on the formulation used
and on the activity of the specific active ingredient
used.

In the case of oral administration the daily dose gen-
erally is 0.05 to 15 mg/kg. and if the administration is
effected by inspiration or intravenously, the compounds
can be administered in a 0.001 to 5 mg/kg. dose one or
more times a day. The above data are for orientation
only and in concrete cases variation in both directions
are allowed.

Capsules containing 40 mg. of active ingredient can
for example be prepared as follows:

400.0 g. of a compound of the formula (I)

1590.0 g. of lactose and

10.0 g. of magnesium stearate
are admixed homogenously and filled into hard gelatine
capsules in 200.0 mg. portions. 10,000 capsules contain-
ing 40 mg. of active ingredient are prepared.

Further details of the invention are to be found in the
following Examples which illustrate but do not limit the

invention.

EXAMPLE 1

To 8.0 g. of [a-cyano-a-6,7-dimethoxy-3,4-dihydro-1-
isoquinolyl]-methyl-isothiuronium bromide 80 ml. of a
969 alcohol and 24 ml. of a 10% aqueous sodium hy-
droxide solution are added and the reaction mixture is
refluxed for two hours. 2 ml. of ethyl iodide in 20 ml. of
alcohol are then added and the mixture is refluxed for
another six hours. The solvent 1s evaporated in vacuo
and to the residue water is added. 5.6 g. of a-(ethylmer-
capto)-6,7-dimethoxy-3,4-dihydro-1-1soquinolylacetoni-
trile are obtained, melting at 113° to 115° C. after crys-
tallization from absolute ethanol.

Analysis for CisHgIN202S (290.38): calculated: C,
62.04%: H, 6.25%; N, 9.65%: S, 11.04%. found: C,
62.00%; H, 6.109%; N, 9.73%:; §, 11.15%.

EXAMPLE 2

Starting from 8.0 g S-(a-cyano-a-6,7-dimethoxy-3,4-
dihydro-isoquinolyl)-methyl-isothiuronium bromide
and 2.5 ml. of allyl bromide and following the proce-

10
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35

dure described in Example 1, 5.1 g. of a-(allylmercapto)- 45

6,7-dimethoxy-3,4-dihydro-isoquinolyl-acetonitrile are
obtained, melting at 146° to 147° C, after recrystalliza-
tion from absolute ethanol.

Analysis for CigHgIN20O2S (302.35): calculated: C,
63.56%; H, 6.00%; N, 9.27%. found: C, 63.77%; H,
6.25%: N, 9.54%.

EXAMPLE 3

Starting from 8.0 g. of S-(a-cyano-a-6,7-dimethoxy-
3,4-dihydro-1-1soquinolyl)-methyl-isothiuronium  bro-
mide and 1.7 g. of ethylene chlorohydrine and follow:-
ing the procedure described in Example 1, 6.3 g. of
a-(2-hydroxy-ethylmercapto)-6,7-dimethoxy-3,4-dihy-
dro-1-isoquinolyl-acetonitrile are obtained, melting at
138° to 140° C. after recrystallization from a 50% aque-
ous ethanol solution.

Analysis for CisHsIN2O3S (306.38): calculated: C,
58.80%; H, 5.929%:; N, 9.14%; S, 10.47%. tound: C,
59.07%: H, 5.67%: N, 9.08%: S, 10.18%.

DL > 500 mg/kg. per os on mice. A 100 mg/kg dose
of the compound on rats in paw oedema test resulted in
a 20% inhibition.
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EXAMPLE 4

Starting from 8.0 g. of S-(a-cyano-a-6,7-dimethoxy-
3,4-dihydro-1-isoquinolyl)-methyl-isothiuronium  bro-
mide and 2.0 g. of 3-chloropropanol and following the
procedure described in Example 1, 6.2 g. of a-(3-
hydroxy-propylmercapto)- 6,7-dimethoxy-3,4-dihydro-
1-isoquinolyl-acetonitrile are obtained, melting at 155°
to 156° C. after recrystallization from absolute ethanol.

Analysis for Ci¢gH20N203S (320.41): calculated: C,
59.98%:; H, 6.29%: N, 8.74%; S, 10.01%. found: C,
59.96%: H, 6.33%:; N, 8.89%: S, 10.39%.

LDsg>500 mg/kg. p.o. on mice. A 100 mg/kg. p.o.
dose of the compound on rats in paw oedema test re-
sulted in a 20% inhibition.

EXAMPLE 5

To 100 g. of S-(a-cyano-a-3,4-dihydro-1-
1soquinolyl)-methyl-isothiuronium bromide 200 ml. of a
96% alcohol and 40 ml. of a 10% aqueous sodium hy-
droxide solution are added and the reaction mixture is
refluxed for two hours. A solution of 2.9 g. of chloro-
acetic acid mn 30 ml. of alcohol 1s then added and the
mixture is refluxed for another four hours. The solvent
1s evaporated in vacuo and 25 ml. of water are added to
the residue. The solution is decolored by charcoal, fil-
tered and its pH is adjusted to 4 with concentrated
hvdrochloric acid. 4.9 g. of a-carboxy-methyl-mercap-
to-3,4-dihydro-isoquinolyl-acetonitrile are obtained,
melting at 159°-160° C. after recrystalhization  from
absolute ethanol.

Analysis for C13H12N20;8: calculated: C, 59.98%; H,
4.65%; N, 10.76%; S, 12.32%. tound: C, 59.77%; H,
4.72%; N, 10.53%:; S, 11.949%,

EXAMPLE 6

Following the procedure of Example 5 but starting
from 19.2 g. of S-(a-cyano-a-6,7-dimethoxy-3,4-dihy-
dro-1-isoquinolyl)-methyl-isothiuronium bromide and
4.7 g. of chloroacetic acid 13.3 g. of a-carboxymethyl-
mercapto-6,7-dimethoxy-3,4-dihydro-1-isoquinolylace-
tonitrile are obtained, melting at 173" to 175" C. after
recrystallization from absolute ethanol.

Analysis for CisH1gN204S (320.37): calculated: C,
56.23%: H, 5.03%; N, 8.75%; S, 10.01%. found: C,
65.22%; H, 4.89%; N, 8.87%; S, 10.04%.

LDsp> 500 mg/kg. p.o. on mice. A 2 mg/kg. dose of
the compound increased the quantity of the urine se-
creted to the same extent as a 2 mg/kg. p.o. dose of
Hypothiazid.

EXAMPLE 7

Following the procedure described in Example 5 but
starting from 2.5 g. of S-(1-isoquinolyl-methyl)-1sotht-
uronium chloride and 0.9 g. of chloroacetic acid 1.3 g.
of S-(l-isoquinolyl-methyl)-thioglycolic acid are ob-
tained, melting at 186° to 187" C. after recrystallization
from absolute ethanol.

Analysis for Ci2H(NO:S (233.29): calculated: C,
61.78%: H, 4.75%: N, 6.01%; S, 13.75%. tound: C,
61.96%; H, 4.89%:; N, 6.01%; S, 14.10%.

EXAMPLE 8

Following the procedure described in Example 5 but
starting from 10.0 g. of S-(a-cyano-a-3,4-dihydro-1-
isoquinolyl)-methyl-isothiuronium bromide and 3.4 g.
of 3-chloropropionic acid, 5.4 g. of a-(2-carboxyethyl)-
mercapto-3,4-dihydro-1-isoquinolyl-acetonitrile are ob-



Re. 32,519

9

tained, melting at 149° to 150° C. after recrystallization
from absolute ethanol.

Analysis for C14H14N2028 (274.34): calculated: C,
61.29%: H, 5.14%; N, 10.21%; S, 11.69%. found C,
61.58%: H, 5.30%; N, 10.20%:; S, 11.97%. >

EXAMPLE ©

Following the procedure described in Example 5 but
starting from 8.0 g. of S-(a-cyano-a6,7-dimethoxy-3,4-
dihydro-1-isoquinolyl)-methyl-isothiuronium bromide
and 2.3 g. of 3-chloropropionic acid 5.5 g. of a-(2-car-
boxyethyl)-mercapto-6,7-dimethoxy-1-isoquinolyl-
acetonitrile are obtained, melting at 169° to 170° C. after
recrystallization from absolute ethanol. 15

Analysis for CigH1sN204S (334.39): calculated: €,
57.47%: H, 5.43%; N, 8.38%; S, 9.59%. tound C,
57.44%: H, 5.49%: N, 8.34%:; S, 9.70%.

LDso> 500 mg/kg. p.o. on mice. A 2 mg/kg. dose of
the compound increased the quantity of the urine se- 20
creted to the same extent as a 2 mg/kg. p.o. dose of
Hypothiazid.
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EXAMPLE 10

Following the procedure described in Example 5 but 25
starting from 10.0 g. of S-(a-cyano-a-6,7-diethoxy-3,4-
dihydro-1-isoquinolyl)-methyl-isothiuronium bromide
and 2.6 g. of 3-chloropropionic acid, 6.0 g. of a-(2-car-
boxyethyl)mercapto-6,7-diethoxy-3,4dthydro-1-
isoquinolyl-acetonitrile are obtained, melting at 106” to
108° C. after recrystallization from a 50% of an aqueous
alcohol solution.

Analysis for C1gH22N204S (352.45): calculated: S,
8.85%. found S, 9.04%.

EXAMPLE 11

Following the procedure described in Example 5 but
starting from 15.0 g. of S-(1-isoquinolylmethyl)-1sothi-
uronium chloride and 6.4 g. of 3-chloro-propionic acid, 4
8.0 g. of S-(1-isoquinolyl-methyl)-3-mercapto-propionic
acid are obtained, melting at 126° to 130° C. after re-

crystallization from absolute ethanol.
Analysis for C3H{3NO2S (247.31): calculated: S,
12.97%: found: S, 12.65%. 45

EXAMPLE 12

Following the procedure described in Example 5 but
starting from 8.0 g. of S-(a-cyano-a-6,7-dimethoxy-3,4-
dihydro-1-isoquinolyl)-methyl-isothiuronium bromide ~9
and 2,3 g. of 2-chloropropionic acid, 5.1 g. of a-(1-car-
boxy-1-ethyl)-mercapto-6,7-dimethoxy-3,4-dihydro-1-
isoquinolyl-acetonitrile are obtained, melting at 155° to
158° C. after recrystallization from ethyl acetate.

Analysis for CigHigsN204S (334.39): calculated: S,
9.599%. found: S, 9.22%.

EXAMPLE 13

Following the procedure described in Example 5 but
starting from 15.0 g. of S-(1-isoquinolyl-methyl)-1sothi-
uronium chloride and 6.4 g. of 2-chloropropionic acid,
7.1 g. of S-(1-isoquinolyl-methyl)-2-mercapto-propionic
acid are obtained, melting at 153° to 156° C. after re-
crystallization from a 96% ethanol. 65

Analysis for CijiH3NO,S (247.31): calculated: C,
63.13%: H, 5.30%; N, 5.66%; S, 12.97%. found: C,
63.10%: H, 5.61%; N, 5.33%: S, 12.52%.

30

35

55

10

EXAMPLE 14

To 8.0 g. of S-(a-cyano-a-6,7-dimethoxy-3,4-dihy-
dro-1-isoquinolyl)-methyl-isothiuronium bromide 80
ml. of a 96% ethanol and 24 ml. of a 109% aqueous
sodium hydroxide solution are added and the reaction
mixture is refluxed for 20 minutes. Into the boiling solu-
tion a solution of 3.6 g. of 2-diethyl-amino-ethyi-chlo-
ride hydrochloride in 10 mi. of water is added dropwise.
After stirring for further three hours the solvent is evap-
orated in vacuo, the mixture is decolored with charcoal,
filtered and acidified with an alcoholic hydrochloric
acid solution. From the solution 6.4 g. of a-(2-die-
thylaminoethyl)-mercapto-6,7-dimethoxy-3,4-dihydro-
1-isoquinolyl-acetonitrile hydrochloride are precips-
tated, melting at 169° to 172° C. after recrystallization
from absolute ethanol.

Analysis for C1oH33N3028Cl (397.96): calculated: C,
57.34%: H, 7.09%:; N, 10.56%:; S, 8.06%; Cl, 8.91%.
found: C, 57.37%: H, 7.05%; N, 10.09%; S, 7.83%; CI
9.00%.

EXAMPLE 15

Following the procedure described in Example 14
but starting from 8.0 g. of S-(a-cyano-a-6,7-dimethoxy-
3,4-dihydro-1-isoquinolyl)-methyl-isothiuronium  bro-
mide and 3.0 g. of 2-dimethylamino-ethyl-chloride hy-
drochloride, 6.6 g. of a-(2-dimethylaminoethyl)-mer-
capto-6,7-dimethoxy-3,4-dihydro-1-isoquinolyl-acetoni-
trile hydrochloride are obtained, melting at 210° to 212°
C. after recrystallization from absolute alcohol.

Analysis for C17H24N3028Cl (369.91): calculated: N,
11.36%: S, 8.67%: Cl, 9.59%. found: N, 11.21%; S5,
8.69%; Cl, 9.78%.

EXAMPLE 16

Into a sodium ethylate solution prepared from 0.46 g.
of sodium and 50 ml. of absolute alcohol 1.54 g. of
thiosalicylic acid are added. The reaction mixture 18
brought to boil and into the boiling solution a solution
of 3.1 g. of a-bromo-1-cyano-methyl-6,7-dimethoxy-
3 4-dihydro-isoquinoline in 100 ml. of absolute ethanol
is added dropwise. The mixture is boiled for another
half an hour, and the solvent is evaporated in vacuo. To
the evaporation residue 50 ml. of water and a few drops
of a 109% aqueous sodium hydroxide solution are added,
the solution is decolored with charcoal while hot and
filtered. The pH of the filtrate is adjusted to 4 with
concentrated hydrochloric acid. 1.6 g. of a-(2-carboxy-
phenyl)-mercapto-6,7-dimethoxy-3,4-dihydro-1-
isoquinolyl-acetonitrile are obtained, melting at 245° to
247° C. after recrystallization from a 1:1 mixture of
DMPF and water.

Analysis for CpH|gN204S (382.43): calculated: C,
62.81%: H, 4.74%:; N, 7.33%. found: C, 63.03%; H,
4.85%: N, 7.05%.

EXAMPLE 17

Following the procedure described in Example 16
but starting from 1.8 g. of 1-chloromethyl-isoquinoline
and 1.54 g. of thiosalicylic acid, 1.1 g. of S-(1-isoquino-
lyl-methyl)-2-mercapto-benzoic acid are obtained, melt-
ing at 170° to 172° C.

Analysis for Cj7H;3NO2S (295.35): calculated: S,
10.86%. found: S, 10.50%.
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EXAMPLE 18

To 3.2 g. of a-carboxymethyl-mercapto-6,7-dime-
thoxy-3,4-dihydro-1-isoquinolyl-acetonitrile 50 ml. of
absolute alcohol and 0.3 ml. of concentrated sulfuric 3
acid are added. The reaction mixture is refluxed for six
hours. The solution is evaporated to half of its volume
in vacuo. Upon cooling 1.7 g. of a(ethoxycarbonyl)-
methyl-mercapto-6,7-dimethoxy-3,4dihydro-1-
isoquinolyl-acetonitrile are obtained, melting at 128° to
130° C. after recrystallization from 969 ethanol.

Analysts for Ci7HoN204S (348.42): calculated: C,
58.60%:; H, 5.79%; N, 8.04%; S, 9.20%. found: C,
59.029%; H, 5.70%; N, 8.37%; S, 9.28%.

EXAMPLE 19

To 1.6 g. of a-carboxymethyl-mercapto-6,7-dime-
thoxy-3,4-dihydro-1-isoquinolyl-acetonitrile 5 ml. of
isobutanol, 50 ml. of benzene and 3 drops of concen- ,,
trated sulfuric acid are added. The mixture 1s refluxed
for 3 hours and then is evaporated to dryness. The resi-
due is crystallized by adding absolute ethanol. 0.7 g. of -
a-(2-butoxycarbonyl)-methyl-mercapto-6,7-dimethoxy-
3,4-dihydro-1-1soquinolyl-acetonitrtie are obtained, 75
melting at 113° to 114° C. after recrystallization from
absolute ethanol.

Analysis for C19H24NN204S calculated: C, 60.61%; H,
6.42%; N, 7.44%:; S, 8.52%. found: C, 60.33%; H,
6.21%; N, 7.46%; S, 8.30%.

EXAMPLE 20

Following the procedure described in Example 19
but starting from 1.67 g. of a-(2-carboxyethyl)-mercap-
t0-6,7-dimethoxy-3,4-dihydro-isoquinolyl-acetonitrile
and 5 ml. of isobutanol 1.4 g. of a-[2-(2-butoxycar-
bonyl)-ethyl}-mercapto-6,7-dimethoxy-3,4-dihydro-1-
isoquinolyl-acetonitrile are obtained, melting at 120° C.
after recrystallization from absolute ethanol.

Analysis for CygHa6N204S (390.49): calculated: C.
61.51%; H, 6.71%; N, 7.17%; S, 8.21%. found: C,
61.14%; H, 6.70%; N, 7.35%:; S, 8.48%.

EXAMPLE 21

Following the procedure described in Example 19
but starting from 1.67 g. of a-(2-carboxyethyl)-mercap-
to-6,7-dimethoxy-3,4-dihydro- 1-isoquinolyl-acetonitrile
and 5 ml. of 1soamyl alcohol, 1.7 g. of a-[{2-(3-methyl-
butoxycarbonyl)-ethyl}-mercapto-6,7-dimethoxy-3,4-
dihydro-1-isoquinolyl-acetonitrile are obtained, melting
at 120° C. after recrystallization from isopropanol.

Analysis for CyH23N7204S (404.52): calculated: N,
6.93%; S, 7.93%. found: N, 7.93%; S, 7.73%.

EXAMPLE 22

To 3.5 g. of a-(ethoxycarbonyl)-methyl-mercapto-
6,7-dimethoxy-3,4-dihydro-1-isoquinolyl-acetonitrile
0.7 g. of hydrazine hydrate and 70 ml. of absolute etha-
nol are added and the reaction mixture is refluxed for 6
hours. Upon cooling 3.2 g. of a-(carbohydrazidome-
thyl)-mercapto-6,7-dimethoxy-3,4-dihydro-1-isoquino-
lyl-acetonitrile are obtained as a crystalline product
melting at 192° to 194° C. after recrystallization from
absolute ethanol.

Analysis for CisHigN4O3S (334.39): calculated: C,
53.87%:; H, 5.42%:; N, 16.76%: S, 9.59%. found: C,
54.22%; H, 5.26%; N, 16.30%:; S, 9.899%.
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EXAMPLE 23

To 1.0 g. of a(2-hydroxyethylmercapto)-6,7-dime-
thoxy-3,4-dihydro-1-isoquinolyl-acetonitrile 5 ml. of
acetic anhydride and 15 ml. of benzene are added and
the reaction mixture is refluxed for 4 hours. The mixture
is then evaporated to dryness and to the residue carbon
tetrachloride is added. 0.6 g. of a-(2-acetoxyethyl-mer-
capto)-6,7-dimethoxy-3,4-dihydro-1-isoquinolyi-
acetonitrile are obtained, melting at 157° C. after recrys-
tallization from butanol.

Analysis for Ci7HyoN204S (348.41): calculated: C,
58.60%; H, 5.79%:; N, 8.04%: 8, 9.20%. found: C,
58.62%:; H, 5.45%: N, 8.46%: S, 8.92%.

EXAMPLE 24

To a pyridine solution of 3.2 g. of a-(carboxymethyI-
mercapto)-6,7-dimethoxy-3,4-dihydro-1-isoquinolyl-
acetonitrile 2.1 g. of dicyclohexyl-carbodiimide are
added. The reaction mixture is allowed to stand at room
temperature for two days. The solvent is evaporated in
vacuo and the residue 1s recrystallized from butanol. 1.9
g. of l-cyano-9,10-dimethoxy-3,4,6,7-tetrahydro-1,4-
thiazino[3,4-alisoquinoline-4-one are obtained, melting
at 186° to 187° C. after recrystallization from butanol.

Analysis for CisH14N203S (302.33): calculated: C,
59.599%; H, 4.66%; N, 9.27%; S, 10.61%. found: C,
59.13%; H, 4.60%: N, 8.93%: S, 10.74%.

EXAMPLE 25

To 3.2 g. of a-(carboxymethyl-mercapto)-6,7-dime-
thoxy-3,4-dihydro-l-1soquinolyl-acetonitrile 15 ml. of
pyridine and 15 ml. of acetic anhydride are added. The
solution 1s allowed to stand at room temperature for
two days. 2.8 g. of 1-Cyano-9,10-dimethoxy-3,4,6,7-tet-
rahydro-1,4-thiazino[3,4-alisoquinoline-4-one are ob-
tained 1in a crystalline form. The product is identical
with the product of Example 24.

EXAMPLE 26

Following the procedure described in Example 25
but starting from 3.3 g. of a-(1-carboxy-1-ethyl)-mer-
capto-6,7-dimethoxy-3,4-dihydro-1-tsoquinolyl-acetoni-
trile, 2.5 g. of l-cyano-3-methyl-9,10-dimethoxy-3,4,6,7-
tetrahydro-1,4-thiazino| 3,4-ajisogquinoline-4-one are ob-
tained, melting at 170° to 171° C. after recrystallization
from absolute ethanol.

Analysis for CigH1¢N203S (316.38): calculated: C,
60.74%; H, 5.10%; N, 8.86%; S, 10.14%. found: C,
60.32%; H, 5.14%; N, 8.79%:; §, 10.14%.

EXAMPLE 27

Following the procedure described in Example 25
but starting from 3.3 g. of a-(2-carboxyethyl)-mercapto-
6,7-dimethoxy-3,4-dihydro- 1-isoquinolyl-acetonitrile,
1.9 g. of l-cyano-10,11-dimethoxy-3,4,7,8-tetrahydro-
SH-1,4-thiazepino|3,4-a]isoquinoline-5-one  are  ob-
tained, melting at 192° to 194° C. after recrystallization
from butanol.

Analysis for CieH16N7038 calculated: C, 60.74%: H,
3.109%; N, 8.86%: S, 10.14%. found: C, 61.18%:; H,
5.41%; N, 8.83%: S, 10.30%.

EXAMPLE 28

Following the procedure described in Example 24
but starting from 2.3 g. of S-(1-1soquinolyi-methyl)-thio-
glycolic acid, 1.1 g. of 3,4-dihydro-1,4-thiazino{3,4-
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ajisoquinoline-4-one are obtained, melting at 104" to
106° C. after recrystallization from absolute ethanol.

Analysis for Ci1zHsNOB (215.27): calculated: C,
66.95%: H, 4.21%; N, 6.52%; S, 14.90%. found: C,
66.64%: H, 4.44%; N, 6.48%; S, 15.06%.

EXAMPLE 29

Following the procedure described in Example 24
but starting from 2.47 g. of S-(1-isoquinolyl-methyl)-2-
mercapto-propionic acid, 1.9 g. of 3-methyi-3,4-dihy-
dro-1,4-thiazino[3,4-alisoquinoline-4-one are obtained,
melting at 67° to 68° C. after recrystallization from
absolute ethanol.

Analysis for C13H11NOS (229.30): calculated: C,
68.09%: H, 4.84%; N, 6.11%; S, 13.99%. found: C,
68.01%: H, 4.92%; N, 6.13%; S, 13.97%.

EXAMPLE 30

Following the procedure described in Example 25
but starting from 3.8 g. of a-(2-carboxyphenyl)-mercap-
to-6,7-dimethoxy-3,4-dihydro-1 -isoquinolyl-acetoni-
trile, 2.7 g. of 1-cyano-12,13-dimethoxy-9,10-dihydro-
7H-benzo[f]-1,4-thiazepino[3,4-ajisogzinoline-7-one are
obtained, melting at 233° to 236° C. after recrystalliza-
tion from butanol.

Analysis for CyoH1eIN202 (364.42): calculated: C,
65.919%: H, 4.43%; N, 7.69%; S, 8.80%. found: C,
65.60%: H, 4.32%; N, 7.61%:; S, 8.55%.

EXAMPLE 31

Following the procedure described in Example 25
but starting from 2.95 g. of S-(1-isoquinolyl-methyl)-2-
mercapto-benzoic acid, 2.1 g. of TH-benzo|f]-1,4-
thiazepino|3,4-ajiscquinoline-7-one are obtained, melt-
ing at 178° to 180° C. after recrystallization from buta-
nol.

Analysis for Cij7H1i1NOS (277.33): calculated: N,
5.05%: S, 11.56%. found: N, 5.00%; S, 11.82%.

EXAMPLE 32

To 1.0 g. of 1-cyano-12,13-dimethoxy-9,10-dihydro-
7H-benzo[f]-1,4-thiazepino[3,4-a)isoquinoline-7-one 10
ml. of a 10% aqueous sodium hydroxide solution and 20
ml. of alcohol are added. The reaction mixture 18 re-
fluxed for 8 hours, whereupon is evaporated. The resi-
due is dissolved in water, the solution is decoloured
with charcoal, filtered and acidified with a 5 N aqueous
hydrochloric acid solution, 0.3 g. of a-(2-carboxy-
phenyl)-mercapto-ﬁ,T*dimethoxy-i’r,ti-dihydro-1—
isoquinolyl-acetonitrile are obtained, which i1s identical
with the product of Example 16.

EXAMPLE 33

To a sodium methylate solution prepared from 0.46 g.
of sodium and 50 ml. of absolute ethanol 1.1 g. of thio-
phenol are added. The reaction mixture is brought to
the boil and a solution of 3.1 g. of a-bromo-l-
cyanomethyl-ﬁ,?-dimethoxy-3,4-dihydm-isoquinoline
in 100 ml. of absolute ethanol is added to the boiling
solution. The mixture is boiled for another 4 to 6 hours
whereupon the solvent is evaporated 1n vacuo. To the
residue 20 ml. of absolute ethanol are added, the solu-
tion is decolored with charcoal and filtered. 2.8 g. of
a-phenyl-mercapto-6,7-dimethoxy-3,4-dihydr0- 1-
isoquinolyl-acetonitrile are obtained in a crystalline
form, melting at 160° to 161° C. after recrystallization
from absolute ethanol.
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Analysis for CjoH1sN202S (338.42): calculated: C,
67.43%: H, 5.36%; N, 8.28%; S, 9.48%. found: C,
66.83%: H, 5.49%; N, 8.39%; S, 9.39%.

EXAMPLE 34

Following the procedure described in Example 33
but starting from 3.4 g. of a-bromo-1-cyanomethyl-6,7-
diethoxy-3,4-dihydro-isoquinoline and 1.1 g. of thio-
phenol, 2.4 g. of a-phenyl-mercapto-6,7-diethoxy-3,4-
dihydro-1-isoquinolyl-acetonitrile are obtained, melting
at 118° to 119° C. after recrystallization from absolute
ethanol.

Analysis for C;1H2oN2028 (366.47): calculated: C,
68.82%: H, 6.05%; N, 7.65%; S, 8.75%; found: C,
68.81%: H, 6.51%: N, 7.34%:; S, 8.62%.

EXAMPLE 35

To 5.25 g. of (a-ethoxycarbonyl)-methyl-mercapto-
6,7-dimethoxy-3,4-dihydro- 1-isoquinolyl-acetonitrile 20
ml. of cool absolute ethanol and 20 ml. of a cool 25%
aqueous ammonia solution are added. The mixture 1s
allowed to stand at room temperature for one day. The
precipitated product is filtered off and dried to yield 3.9
g. of a-(carboxamidomethyl)-mercapto-6,7-dimethoxy-
3 4-dihydro-1-isoquinolyl-acetonitrile, melting at 167°
to 168° C. after recrystallization from absolute ethanol.

Analysis for CisHi7N30i38 (319.38): calculated: C,
56.41%: H, 5.37%: N, 13.16%; S, 10.04%. found: C,
56.59%: H, 5.49%:; N, 13.21%:; S, 9.91%.

EXAMPLE 36

To 1.7 g. of a-(1-carboxy-1-ethyl)-mercapto-6,7-
dimethoxy-3,4-dithydro-1 -isoquinolyl-acetonitrile 10 ml.
of absolute ethanol and 0.2 ml. of concentrated sulfuric
acid are added. The reaction mixture is refluxed for 10
hours. Upon cooling 1.6 g. of a-(1-ethoxycarbonyl-1-
ethyl)-mercapto-6,7-dimethoxy-3 4-dihydro-1-1soquino-
lyl-acetonitrile crystallizes out from the reaction mix-
ture. Melting point: 163° to 165° C. after recrystalliza-
tion from a 75% aqueous ethanol solution.

Analysis for CigH22N2045 (362.45): calculated: C,
59.64%: H, 6.12%; N, 7.73%; S, 8.85%. found: C,
59.24%: H, 5.88%; N, 7.93%; S, 9.21%.

EXAMPLE 37

Following the procedure described in Example 33
but starting from 3.1 g. of a-bromo-1-cyanomethyl-6,7-
dimethoxy-3,4-dihydroxy-isoquinoline and 1.5 g of 4-
chloro-thiophenol, 3.5 g. of a-(4-chlorophenyl)-mer-
capto-6,7-dimethoxy-3,4-dihydro- i-isoquinolyl-acetoni-
trile are obtained, melting at 135° to 136° C. after re-
crystallization from ethyl acetate.

Analysis for C19H17N2025C] (372.87): calculated: C,
61.20%: H, 4.60%; N, 7.51%; 5, 3.609%: Cl, 9.51%.
found: C, 60.99%: H, 4.65%; N, 7.60%; 5, 8.70%:; Cl,
9.71%.

EXAMPLE 38

Following the procedure described In Example 33
but starting from 3.1 g. of a-bromo-1-cyanomethyl-6,7-
diethoxy-3,4-dihydroisoquinoline and 1.5 g. of 4-chloro-
thiophenyl, 2.9 g. of a-(4-chlorophenyl)-mercapto-6,7-
diethoxy—3,4-dihydm-1—isoquinoly]-acetonitrile are Ob-
tained, melting at 157° to 160° C. after recrystallization
from absolute ethanol.

Analysis for C,H, 1 N20>SCl (400.92): calculated: C,
62.91%: H, 5.28%; N, 6.99%; S, 7.90%; Cl, 8.84%.
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found: C, 62.43%; H, 5.26%; N, 7.10%; S, 7.56%; Cl,
8.81%.

EXAMPLE 39

8.3 g. of S-{a-cyano-a-6,7-diethoxy-3,4-dihydro-1- 5
isoquinolyl)-methyl-isothiuronium bromide are dis-
solved in 80 ml. of a 96% ethanol solution and 24 ml. of
a 10% aqueous sodium hydroxide solution under heat-
ing. The reaction mixture is refluxed for two hours,
whereupon a solution of 4.1 ml. of ethylene-chlorohy- 19
drine in 20 ml. of absolute ethanol are added dropwise
and the reaction mixture is refluxed for an additional
tour hours. The solvent is evaporated in vacuo and 40
ml. of water are added to the residue, 5.4 g. of a-(2-
hydroxyethyl-mercapto)-6,7-diethoxy-3,4-dihydro-1- 5
isoquinolylacetonitrile are obtained in a crystalline
form, melting at 94° to 96° C. after recrystallization
from ethyl acetate.

Analysis for Cj7H2:N203S (334.44): calculated: C,
61.05%; H, 6.63%; N, 8.38%; S, 9.59%. found: C, ,,
60.76%; H, 6.58%; N, 8.21%:; S, 9.70%.

EXAMPLE 40

Following the procedure of Example 39 but starting
from 8.3 g. of S-(a-cyano-a-6,7-diethoxy-3,4-dihydro-1- ,.
1soquinolyl)-methyl-isothiuronium bromide and 4.2 ml.
of 3-chloro-propanol, 3.5 g. of a-(3-hydroxypropylmer-
capto)-6,7-diethoxy-3,4-dihydro- I-1soquinolyl-acetoni-
trile are obtained, melting at 100° to 105° C. after re-
crystallization from absolute ethanol. 30

Analysis for CigH4N203S (348.46): calculated: C,
62.04%; H, 694%:;: N, 8.04%: S, 9.209%. found: C,
61.73%; H, 6.54%: N, 8.34%: S, 8.80%.

We claim:

1. A compound of the formula (I) 15

()

RI——-CH—S—R?

wherein
R 1s hydrogen, hydroxyl or Ci to C4 alkoxy;
R!lis hydrogen, Cito Csalkyl, phenyl-C; to Cs alkyl, 43
phenyl, halo-phenyl or C; to C4 alkoxy-phenyl or
R is cyano or carbamoy!;
RZis allyl, phenyl, halo-phenyl, C; to C4 alkoxy-phe-

nyl, carboxy-phenyl, or a group of the formula (A):
50

(A)

l
CH—F—¢CH¥;R* 55

wherein

R3 is hydrogen, C| to C4 straight or branched chain
alkyl, or phenyl;

m and n are each 0, 1 or 2 and m+n 1s at least 1; and 60

R4 is hydrogen, phenyl, hydroxyl, acetoxy, carboxyl,
C1 to Ce alkoxycarbonyl, carbamoyl, carbazoyl, or
dralkylamino having 1 to 6 carbon atoms in each
alkyl moiety; and

the dotted line stands for a further carbon-carbon 65
bond or a hydrogen atom [s] in each of the 3- and
4-positions of the ring, or a pharmaceutically effec-
tive salt thereof.
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2. a-(Ethyl-mercapto)-6,7-dimethoxy-3,4-dihydro-1-
1isoquinolyl-acetonttrile as defined in claim 1.

3. a-(Allyl-mercapto)-6,7-dimethoxy-3,4-dihydro-1-
isoquinolyl-acetonitrile as defined in claim 1.

4. a-(2-Hydroxy-ethyl-mercapto)-6,7-dimethoxy-3,4-
dihydro- 1-isoquinolyl-acetonitrile as defined in claim 1.

5. a-(3-Hydroxy-propyl-mercapto)-6,7-dimethoxy-
3,4-dihydro-1-1soquinolyl-acetonitrile as defined in
claim 1.

6. a-(Carboxy-methyl-mercapto)-3,4-dihydro-1-
1soquinolyl-acetonitrile as defined in claim 1.

7. a-(Carboxy-methyl-mercapto)-6,7-dimethoxy-3,4-
dihydro-1-i1soquinolyl-acetonitrile as defined in claim 1.

8. a-(2-Carboxy-ethyl-mercapto)-3,4-dihydro-1-
1soquinolyl-acetonitrile as defined in claim 1.

9. a-(2-Carboxy-ethyl-mercapto)-6,7-dimethoxy-3,4-
dihydro-1-isoquinolyl-acetonitrile as defined in claim 1.

10. a-(2-Carboxy-ethyl-mercapto)-6,7-diethoxy-3,4-
dihydro-1-isoquinolyl-acetonitrile as defined in claim 1.

11. a-(1-Carboxy-ethyl-mercapto)-6,7-dimethoxy-
3,4-dihydro-1-i1soquinolyl-acetonitrile as defined in
claim 1.

12. a-(2-Diethylamino-ethyl-mercapto)-6,7-dime-
thoxy-3,4-dihydro-1-isoquinolyl-acetontitril-hydrochlo-
ride as defined in claim 1.

13. a-(2-Dimethylamino-ethyl-mercapto)-6,7-dime-
thoxy-3,4-dihydro-1-isoquinolyl-acetonitril-hydrochlo-
ride as defined in claim 1.

14. a-(2-Carboxy-phenyl-mercapto)-6,7-dimethoxy-
3,4-dihydro-1-1soquinolyl-acetonitrile as defined in
claim 1.

15. a-(Ethoxycarbonyl-methyl-mercapto)-6,7-dime-
thoxy-3,4-dihydro-1-isoquinolyl-acetonitrile as defined
in claim 1.

16. a-(2-Butoxycarbonyl-methyl-mercapto)-6,7-
dimethoxy-3,4-dihydro-1-isoquinolyl-acetonitrile as de-
fined in claim 1.

17. a-|2-(2-Butoxycarbonyl)-ethyl-mercapto]-6,7-
dimethoxy-3,4-dihydro-1-1soquinolyl-acetonitrile as de-
fined 1n claim 1.

18. a-[2-(3-Methyl-1-butoxycarbonyl)-ethyl-mercap-
to]-6,7-dimethoxy-3,4-dihydro-1-isoquinolyl-acetoni-
trile as defined in claim 1.

19. a-(Carbazoyl-methyl-mercapto)-6,7-dimethoxy-
3,4-dihydro-1-1soguinolyl-acetonitrile as defined in
claim 1.

20. a-(2-Acetoxy-ethyl-mercapto)-6,7-dimethoxy-
3,4-dihydro-1-1soquinolyl-acetonitrile as defined in
claim 1.

21. a-Phenyl-mercapto-6,7-dimethoxy-3,4-dihydro-1-
1soquinolyl-acetonitrile as defined in claim 1.

22.  a-Phenyl-mercapto-6,7-diethoxy-3,4-dihydro-1-
1isoquinolyl-acetonitrile as defined in claim 1.

23. a-{(Carboxamido-methyl)-mercapto-6,7-dime-
thoxy-3,4-dthydro-1-isoquinolyl-acetonitrile as defined
in claim 1.

24, a-(1-Ethoxycarbonyl-1-ethyl)-mercapto-6,7-
dimethoxy-3,4-dihydro-1-1soquinolyl-acetonitrile as de-
fined in claim 1.

25. a-(4-Chlorophenyl)-mercapto-6,7-dimethoxy-3,4-
dihydro-1-1soquinolyl-acetonitrile as defined in claim 1.

26. «a-(4-Chlorophenyl)-mercapto-6,7-diethoxy-3,4-
dihydro-1-1soquinolyl-acetonitrile as defined in claim 1.

27. a-(2-Hydroxyethyl)-mercapto-6,7-diethoxy-3,4-
dihydro-1-i1soquinolyl-acetonitrile as defined in claim 1.

28.  a-(3-Hydroxy-propyl-mercapto)-6,7-diethoxy-
3,4-dihydro-1l-tsoquinolyl-acetonitrile as defined in

claim 1.
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