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COMPLETE SPECIFICATION

Novel Isoindoline Derivatives and a Process for the Manufacture
thereof

We, F. Horrman-LA RocHE & Co.,
Aktiengesellschaft, a Swiss Company of
124—184 Grenzacherstrasse, Basle, Switzer-
land, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement: —

The present invention is concerned with
novel 7soindoline derivatives and a process for
the manufacture thereof.

The novel isoindoline derivatives provided
by the invention are compounds of the general
formula

1 -/.\.—-—.”’R
S =+~ i

\ % .\i/ \B-NE,,

™\
ks
N

@

wherein S' and §? each represent substitution
by one or more halo, Jew-alkyl, lower-alkoxy,
hydroxy, sulphonyl, sulphinyl, sulphamyl,
lower-alkylmercapto, lower alkyl-amino, di-
(lower alkyl)-amino, acylamino and/or tri-
fluoromethyl substituents, R represents a
lower-alkyl group and B represents a straight-
chain or branched-chain altkylene group con-
taining from 2 to 12 carbon atoms in which
part or all of the carbon atoms may form
a 3- to 7-membered carbocyclic ring and
wherein the broken lines denote that the R-
group and S'- and S*-substitution is optional,
and acid addition salts thereof.

The compounds of formula I hereinbefore
and their pharmaceutically acceptable acid
addition salts are useful as anorexigenic agents

[Price 4s. 6d.)

and also possess useful antidepressant pro-
perties. More particularly, they are thera-
peutically usefu] as appetite suppressants in
the treatment of overweight subjects. They can
be administered orally or parenterally. The
preferred route of admindstration, however,
i5 orally. The dosage amount and formulation
can be varied depending upon the subject
being treated and its individual response to
said treatment and the period and interval
turing which administration is carried out.
“he novel compounds and pharmaceutically
ceptable acid addition salts of this inven-
tion can be administered either alone or in
the form of pharmaceutical preparations which
contain them in admixture with a compatible
pharmaceutical carrier. They can be formu-
lated into a wide variety of dosage forms
using either the free bases or their pharma-
ceutically acceptable acid addition salts. For
purposes of oral administration they may be
combined with various pharmaceutically
acceptable inert carriers in the form of tablets,
capsules, lozenges, trochés, elixirs and syrups.
Suitable carriers include solid diluents or
fillers, liquid media and various non-toxic
organic solvents such as, for example, sodium
citrate, calcium carbonate, starch, ge!aﬁinf

magnesium stearate, talc, polyethyleneglycols, -

water and glycerine.

It will be appreciated that the compounds
of formula I hereinbefore may exist in the
form of sterecisomers and that the invention
includes both racemic mixtures as well as the
separated optically active antipodes.

One interesting class of isoindoline deriva-
tives provided by the invention comprises
those compounds of formula I in which S' is
absent, and acid addition salts thereof (par-
ticularly those compounds and salts in which
B represents the ethylene group). Another in-
teresting class of #soindoline derivatives pro-

Application made in United States of America (No. 487619) on Sept. 15, 1965.
Compieie Specification Published: Dec. 29, 1967.
© Crown Copyright 1967.
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the significance given in claim1l and X stands

for a hal ogen atomor a nesyl oxy or tosyl oxy
group,
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wherein 8%, 8% R and the broken lines have
the 51gn1ﬁcance given earlier and X stands
for a halogen atom or a mesyloxy or tosyloxy
group, with an alkylene-diamine of the general

formula
H.N—B-—-NH,
J1n

15

wherein B has the significance given earlier,
and, where required, converting the product
into an acid addition salt.

The diester starting materials of formula
II hereinbefore in which X stands for a halo-
gen atom can be prepared by halogenating a
corresponding diol of the general formula

25

I[H or R}
. CR-0H

(v

wherein S!, S!, R and the broken lines have
the significance given earlier, in accordance
with methods known per se; for example, by
treatment with a halogenating agent such as
a halo-acid, a phosphorus halide or a thionyl
halide. The dioles of formula IV herein before
are either known or can be readily prepared
by well-known processes. Suitable diols are,
for example, 5 - chloro - 2 - hydroxymethyl -
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13. A proce$§ asyset forth mﬂertalsmf rfprguulaclIggomprises those in

which X represents a chlorine or bromine
atom. Another interesting class of diester start-
ing materials of formula II comprises those
in which S' is absent. Yet another interesting
class of diester starting materials of formula
I comprises those in which S* and $® are
absent. Where, in the diester starting materials
of formula II S' and/or S* is present and
represents substitution comprising or inchud-
ing halo substitution, it is preferred that this
latter substitution is chloro, bromo or fluoro
substitution.

Examples of alkylenc-diamines of formula
TII hereinbefore are a,» - diamino - alkanes
such as 1,2 - diamino - ethane, 1,3 - diamino -
propane, 1,4 - diamino - butane, 1,10 -
diamino - decane, 1,11 - diamino - undecane
and 1,12 - diamino - dodecane or amines such
as 1,2 - diamino - 2 - methyl - propane,
1,3 - diamino - 2 - methyl - propane, 1,3 -
diamino - butane, 2,3 - diamino - butane,
1,2 - diamino - butane, 2,5 - diamino - hexane,
1,2 - diamino - cyclohexane, 1,3 - diamino -
cyclohexane and 1,4 - diamino - cyclohexane.
Ethylene diamine is an especially preferred
alkylene-diamine.

The treatment of a diester of formula II
with an alkylene-diamine of formula III is
conveniently carried out by merely adding the
diester to the alkylene-diamine at room tem-
perature. A large molar excess of alkylene-
diamine is preferably used. The treatment
can also be carried out at a temperature
above or below room temperature, although
for practical reasons it is preferred to operate
at a temperature between about 0°C and
100°C. The treatment can suitably be carried
cut in any inert organic solvent (for example,
benzene, methylene chloride, ether or tetra-
hydro-furan) or it can conveniently be carried
out in the absence of a solvent where one or
both of the starting materials are liquid under
the reaction conditions employed. ~

One interesting embodiment of the fore-

going process comprises treating a phenyl -
(2 - halomethyl - phenyl) - halo - methane
or a (4 - chloro - phenyl) - (2 - halomethyl -
phenyl) - halo - methane with ethylene-di-
amine.

The compounds of formula I form acid
addition salts with organic and inorganic acids

55

60

65

70

75

80

85

S0

95

100



and S[err]- and S[err]-substitution is optional, and 10 or claim1l
I nsofar as a diester in which acid addition salts thereof.
S[err]_and/or S[err] is present and represents sub- 2. Conpounds as
fornmulated in claim 1, stituttfon conprising or including halo sub- 75
25 wherein S[err] is absent, and acid addition salts stitution is used as
thestartisf ‘materigd; where- t her eof .
in said &l o substitution is chloro, bronmo or
forth in‘cf*aim 2,-*fluoro substitdition.
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suita 1 i s, are. . Example, was i . e btained was
_ PHO G &aés adif? e.&.oﬁ)fdpochl&icc cl Momprkssed to tablets eadh vfl@lrigozm&g ag set forth
i n cl aigam hydrobrovhier=eid)) salpfufic -acidhbubr Ousing plamiayd doncave(Rinchesniabiog a dia- claim 2
or cl aiRbL Ciagﬁm@h@“ﬂ:@@&l and%ormeré?fﬁ]m-rret hyl - phenyl) - halo -
met hgne, jT8¢ (PR BXERPIs 45535 i esent and r pts substitution com
with et ﬁy ene - digankiie:

. prisingsaqrof ncl@d fgndak@yipulstit ution,
wher ei N The Tovel Asojpdadioe Slerivaives ef tifior phenyil i izaindolpnel 85 g of lactossapd Thal o

3. Conpounds as set
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subst i tpﬁqnm were CPIERS acmr%iﬁ) iyrthe c304) gyof gorp starcly Weﬁcrpiag' P Sherein the
ERE Ly B R
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17. A pehivcids SThE gesultibgesotntipru frasckepy en oplendie pov@igr wasq@urned @o tig mix¢rp 80 ani no -

a steam-b a 0.5 i i lc; wer ed and; t i :
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20 moved in wacuo and the residue was dis- gelatin capsules on a capsulating machine.

tilled at a pressure of 0.1 mm and at a bath-

fan Smj temperature sange from about 100°C to 150° ExXAMPLE 4
C. The colourless oil obtained was dissolved 1230 g of hydrogenated castor wax and 85
in an inert solvent (benzene, methylene chlor- 45 g of carnauba wax were melted in a suit-

25 ide, ether, tetrahydrofuran, etc.) and the solu- able size glass-lined container, mixed well and
tion was added in small portions to a stirred cooled to 45°C. 25 g of a fine powder of 2 -
excess of the requisite diamine of formula IXI (2 - amino - ethyl) - 1 - phenyl - iseindoline
hereinbefore. The resulting mixture was kept were added and stirred until completely and 90
on a steam-bath for ca 0.5 hour, after which uniformly dispersed. The resulting mixture

30 time the solvent and the excess of the diamine was poured into suppository moulds to yield
of formula III were removed in vacuo. The suppositories having zn individual weight of
residue was dissolved in ether or any water- 1.3 g. The suppositories were cooled, removed
immiscible organic solvent and the solution from the moulds and individually wrapped in 95
was washed with water, dried with sodium wax paper for packaging.

35 sulphate and evaporated on a steam-bath.

The residue was distilled at a pressure of 0.1 EXAMPLE §

mm and at a bath temperature ranging from 2 - {2 - amino - ethyl) - 1 - phenyl - iso~
100°C to 170°C to give the required iso- indoline for parenteral injection was prepared
indoline derivative of formula I hereinbefore in duplex ampules (one containing the active 100

40 as a colourless oil. The derivatives of formula material and the other containing a special
I either crystallized on standing or were char- diluent). 20 mg of 2 - (2 ~ amino - ethyl) -
acterized in the form of their crystalline salts. 1 - phenyl - isoindoline (fibre-free) were filled
In this way the following derivatives were into an ampoule using a suitable filler. The
prepared: 2 - (2 - amino - ethyl) - 1 - phenyl - ampoule was sealed and sterilized at 125°C 105

45 7isoindoline, white prisms of melting point for 2 hours. Immediately before use, the

; 53°C; 2 - (2 - amino - ethyl) - 1 - phenyl - powder is solubilized with 2 ml of the special
need Ie_s isoindoline dihydrochloride, white meedles of diluent containing 16 mg of glacial acetic acid,
melting point 215°—220°C (with decomposi- 3.0 mg of sodium hydroxide and 1 ml of water

tion); 2 - (2 - amino - ethyl) - 1 - (4 - chloro- for injection per ml of diluent. 110

50 phenyl) - isoindoline, colourless oil of boiling The special diluent mentioned in the pre-
point cg 125°C (bath temperature) at 0.1 mm  ceding paragraph can be prepared by dissolv-
and 2 - (2 - amino - ethyl) - 1 - (4 - chloro - ing 16 g of glacial acetic acid in part of
phenyl) - fsoindoline monohydrochloride, white 10 ml of water for injection under an atmo-
needles of melting point 218°—221°C. sphere of nitrogen in a suitable container, 115

adding 3 g of sodium hydroxide to adjust

55 EXAMPLE 2 the pH to approximately 3.0, diluting the

100 g of 2 - (2 - amino - ethyl) - 1 - resulting solution with the remaining water
phenyl - isoindoline, 129.0 g of lactose, 50.0 g for injection, filtering it through a suitable
of corn starch and 8.0 g of a pregelatinized candle filter, filling it into 2 ml flint ampoules 120
corn starch were blended in a suitable mixer. (the filling should be done under an atmo-

60 The mixture obtained was passed through a sphere of nitrogen), sealing the ampoules
comminuting machine with a screen and with and sterilizing them at 100°C for 0.5 hour.
knives forward, returned to the mixer and The ampoules are subsequently inspected and
moistened with water to form a thick paste, those which leak or contain fibres are dis~ 125

The moist mass was passed through a screen

carded.
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f oregoi ng Exanpl es. phenyl) - isoindoline. 18.
Conpounds as fornulfated in claim T, 8—A pharnaceutt cal
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WHAT WE CLAIM IS:— AN
1. Compounds of the general formula | -4-52
n N
sl—+/- \n——;—' wherein 8', 8%, R and the broken lines have
NP the significance given in claim 1 and X stands 55
5 “B-NH, for a halogen atom or a mesyloxy or tosyloxy
I\ group, with an alkylene-diamine of the general
7N, formula
| ---s2
N H.N—B—NH,
wherein B has the significance given in claim 60
10 wherein S' and S° each represent substitu- 1, and, where required, converting the pro-
tion by one or more halo, lower-alkyl, lower- duct into an acid addition salt.
alkoxy, hydroxy, sulphonyl, sulphinyl, sul- 10. A process as set forth in claim 9, wherein
phamyl, lower-alkylmercapto, lower alkyl- a diester in which S' is absent is used as
amino, di(lower alkyl)-amino, acylamino and/ the starting material. 65
15 or triflucromethyl substituents, R represents a 11. A process as set forth in claim 10,
lower-alkyl group and B represents a straight- wherein said ester is treated with ethylene-
chain or branched-chain alkylene group con- diamine.
taining from 2 to 12 carbon atoms in which 12. A process as set forth in claim 9, where-
part or all of the carbon atoms may form a in a diester in which S! and S? are absent 70
20  3- 1o 7-membered carbocyclic ring and where- is used as the starting material.
in the broken lines denote that the R-group 13. A process as set forth in claim 9, claim
and S'- and S%-substitution is optional, and 10 or claim 11 insofar as a diester in which
acid addition salts thereof. §* and/or 8% is present and represents sub-
2. Compounds as formulated in claim 1, stitution comprising or including halo sub- 75
25 wherein S' is absent, and acid addition salts stitution is used as the"starting material, where-
thereof. in said halo substitution is chloro, bromo or
3. Compounds as set forth in claim 2, fluoro substitution.
wherein B represents the ethylene group, and 14. A process as set forth in claim 12
acid addition salts thereof. wherein a phenyl - (2 - halomethyl - phenyl) - 80
30 4. Compounds as formulated in claim 1, halo - methane is treated with ethylene-di-
wherein S! and 8% are absent, and acid addi- amine.
tion salts thereof. 15. A process as set forth in claim 11,
5. Compounds as set forth in claim 1, wherein a (4 - chioro - phenyl) - (2 - halo-
claim 2 or claim 3 insofar as S' and/or S* methyl - pheny!) - halo - methane is treated 85
35 is present and represents substitution com- with ethylene - diamine.
prising or including halo substitution, wherein 16. A process as set forth in any one of
said halo substitution is chloro, bromo or claim 9 to 15 inclusive, wherein the diester
fluoro substitution, and acid addition salts starting material is a dichloride.
thereof. 17. A process for the manufacture of the 90
40 6. 2 - (2 - amino - ethyl) - 1 - phenyl - derivatives claimed in claim 1 substantially
ssoindoline. as described with reference to the first of the
7.2 - (2 - amino - ethyl) - 1 - (4 - chloro - foregoing Examples.
phenyl) - isoindoline. 18. Compounds as formulated in claim 1,
8. A pharmaceutical preparation compris- and acid addition salts thereof, when manu- 95
45 ing a compound as set forth in any one of facture by the process claimed in any ome
the preceding claims or a pharmaceutically of claims 9 to 17 inclusive.
acceptable acid addition salt thereof in admix-
ture with a compatible pharmaceutical carrier.
9. A process for the manufacture of the W. D. WHITAKER ]w'
50 derivatives claimed in claim 1, which process™ Patent Agent
comprises treating a diester of the general for F. Hoffmann-La Roche & Co.,
formula Aktiengesellschaft.
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ERRATA SPECI FI CATI ON No. 1,097,168 Page 1, Title, for "Isoindoline"
read "I so- I ndoline" Page 1, line 17, for "lowal kyl" read = ower-
al kyl" Page 3, line 22, for "range" read "ranging" Page 3, line 47, for
"meedl es* read "needl es" THE PATENT!O¥B18E 5th February 1968 -
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foregoing description and in the claims [
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N * 3 .
wherein B has the significance given in claim 60
10 wherein S' and S? each represent substitu- 1, and, where required, converting the pro-
tion by one or more halo, lower-alkyl, lower- duct inte an acid addition salt.
alkoxy, hydroxy, sulphonyl, sulphinyl, sul- 10. A process as set forth in claim 9, wherein
phamyl, lower-alkylmercapto, lower alkyl- a diester in which S' is absent is used as
amino, di(lower alkyl)-amino, acylamino and/ the starting material. 65
15 or trifluoromethyl substituents, R represents a 11. A process as set forth in claim 10,
lower-alkyl group and B represents a straight- wherein said ester is treated with ethylene-
chain or branched-chain alkylene group con- diamine.
taining from 2 to 12 carbon atems in which 12. A process as set forth in claim 9, where-
part or all of the carbon atoms may form a in a diester in which S' and S* are absent 70
20 3- to 7-membered carbocyclic ring and where- is used as the starting material,
in the broken lines denote that the R-group 13. A process as set forth in claim 9, claim
and 8- and S*-substitution is optional, and 10 or claim 11 insofar as a diester in which
acid addition salts thereof. S* and/or $* is present and represents sub-
2. Compounds as formulated in claim 1, stitution comprising or including halo sub- 75
25 wherein S! is absent, and acid addition salts stitution is used as the®starting material, where-
thereof. in said halo substitution is chloro, bromo or
3. Compounds as set forth in claim 2, fluoro substitution.
wherein B represents the ethylene group, and 14. A process as set forth in claim 12
acid addition salts thereof. wherein a phenyl - (2 - halomethyl - phenyl) - 80
30 4. Compounds as formulated in claim 1, halo - methane is treated with ethylene-di-
wherein S! and S? are absent, and acid addi- amine.
tion salts thereof. 15. A process as set forth in claim 11,
5. Compounds as set forth in claim 1, wherein a (4 - chloro - phenyl) - (2 - halo-
claim 2 or claim 3 insofar as S and/or S° methyl - phenyl) - halo - methane is treated 85
35 is present and represents substitution com- with ethylene - diamine.
prising or including halo substitution, wherein 16. A process as set forth in any one of
said halo substitution is chloro, bromo or claim 9 to 15 inclusive, wherein the diester
fluoro substitution, and acid addition salts starting material is a dichloride.
thereof. 17. A process for the manufacture of the 90
40 6.2 - (2 - amino - ethyl) - 1 - phenyl - derivatives claimed in claim 1 substantially
#soindoline. as described with reference to the first of the
7.2 - (2 - amino - ethyl) - 1 - {4 - chloro - foregoing Examples.
phenyl) - isoindoline. 18. Compounds as formulated in claim 1,
8. A pharmaceutical preparation compris- and acid addition salts thereof, when manu- 95
45 ing a compound as set forth in any one of facture by the process claimed in any one
the preceding claims or a pharmaceutically of claims 9 to 17 inclusive.
acceptable acid addition salt thereof in admix-
ture with a compatible pharmaceutical carrier.
9. A process for the manufacture of the W. D. WHITAKER f¥
50 derivatives claimed in claim 1, which process™ Patent Agent

comprises treating a diester of the general
formula
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