
1,106,058                                         5      distilled and
boiled at 150[err]-153[err]C/1.0 mm.  graphed on alumina to yield 4.3 g of
material 65       A solution of 12 g (0.05 mol) of 2-acetyl-  shown by thin
layer chromatography to con-     5,7-diallyl-benzofuran in 60 ml of chloro-
sist solely of 5,7 - diallyl - 2 - (2 - isopropyl-     form was cooled to
0[err]C and 4.25 ml (0.0525  amino - 1 - hydroxy - ethyl) - benzofuran. 5
mol) of sulphuryl chloride were added drop-  Recrystallization from
petroleum ether (boil-     wise thereto over a period of 10 minutes with
ing range=40-60[err]C) at 0[err]C gave material 70     stirring.  The
temperature of the mixture  of melting point 55-58[err]C. The crystalline
obtained was gently raised to reflux tem-  base was converted into the
hydrochloride     perature over a period of 0.5 hour and kept  which was
crystallized from a large volume 10  there for 2.5 hours. After this time,
the mix-  of (ethyl acetate)/ether as colourless prisms     ture was poured
on to ice and extracted three  of melting point 94[err]-97[err]C.
75     times with chloroform.  The extracts were    The following Examples
illustrate the man-     washed twice with 2-N  sodium  carbonate  ner in
which the novel derivatives provided     solution and once with water,
dried over anhy-  by the invention may be made up  into 15  drous sodium
sulphate, filtered and evapora-  pharmaceutical preparations.     ted to a
syrup which was first crystallized     from 95% isopropanol and then from
petrol-                   EXAMPLE A                    80     eum ether
(boiling range=40[err]-60[err]C) to give    Tablets each containing 25 mg
of 2-(2-     5,7 - diallyl - 2 - chloroacetyl - benzofuran  isopropylamino
- 1 - hydroxy - ethyl) - 7 - 20  as creamy prisms of melting point 68-
allyl-benzofuran hydrochloride, 114 mg of     71[err]C. Analysis indicated
attack on the allyl  lactose, 50.0 mg of corn starch, 8.0 mg of     double
bonds by chlorine and the several  pregelatinized corn starch and 3.0 mg of
cal-  85     recrystallizations required to remove result-  cium  stearate
and having a total weight of     ing impurity caused some decrease in
yield.    200.0 mg were prepared by mixing the active
material with the lactose, corn starch and 25  ii) The Process:
pregelatinized corn starch in a suitable mixer,       A solution of 8.24 g
(0.033 mol) of 5,7-  passing  the mix  through  a comminuting  90
diallyl-2-chloroacetyl-benzofuran in 50 ml of  machine, returning the
mixture to the mixer, 



dioxan and 8 ml of water was cooled to 0[err]C.  moistening it with water
so as to form  a     At this temperature, 0.8 g (0.017 mol+25 %)  thick
paste, passing the moist mass through 30  of sodium borohydride was added
portionwise  a screen, drying the moist granules on paper-     with
stirring over 0.25 hours. The mixture  lined trays at 45[err]C, returning
the dried  95     was stirred for a further 0.5 hour at 0-  granules to the
mixer, adding the calcium     5C and for 3.5 hours at 20[err]C. The solvent
stearate, mixing well and compressing the     was then removed under
reduced pressure and  granulate at a tablet weight of 200 mg using 35  50
ml of water were added. The mixture  standard 8 mm diameter concave
punches.     was extracted three times with ether and the     extracts were
washed once with water and                     EXAMPLE B
100     dried over anhydrous sodium  sulphate. The    Capsules each
containing 15.0 mg of 2-(2-     dried extracts were evaporated to yield
5,7-  isopropylamino - 1 - hydroxy - ethyl) - 7 - 40  diallyl - 2 - (2 -
chloro - 1 - hydroxy - ethyl) -  allyl-benzofuran hydrochloride, 170.0 mg
of     benzofuran in the form  of a yellow syrup.  lactose, 30.0 mg of corn
starch and 5.0 mg of       0.033 mol of 5,7 - diallyl - 2 - (2 - chloro -
talc and having a total net weight of 220.0  105     1 - hydroxy - ethyl) -
benzofuran and 12 g  mg were prepared by mixing the active     (0.2 mol) of
isopropyl amine in 50 mol of  material with the lactose and corn starch in
45  isopropanol were boiled under reflux for 17  a suitable mixer, passing
the mix through a     hours.  The solvent and excess isopropyl  comminuting
machine, returning the mixture     amine were then removed under reduced
pres-  to  the mixer, adding  the talc, blending  110     sure and the
residue was acidified with dilute  thoroughly and filling the resulting
powder     hydrochloric acid.  Water was added until  into hard shell
gelatin capsules on a capsulat- 50  the oily hydrochloride which had
separated  ing machine.     out dissolved. Any neutral material remain-
ing was removed by extracting three times                    EXAMPLE C
with ether, then the aqueous solution was    Tablets each containing 25 mg
of 5,7- 115     made basic with 2-N sodium hydroxide solu-  diallyl - 2 -
(2 - isopropylamino - 1 - hy- 55  tion and extracted three times with
ether. The  droxy - ethyl) - benzofuran hydrochloride,     extracts were
washed twice with water, dried  114 mg of lactose, 50.0 mg of corn starch,
over anhydrous sodium sulphate, filtered and  8.0 mg of pregelatinized corn
starch and 3.0     evaporated to give 7.5 g of a basic syrup.  mg of
calcium  stearate and having a total 120     This was not crystallized;
thin layer chroma-  weight of 200.0 mg were prepared by mix- 60  tography
indicated  the presence  of both  ing the active material with the lactose,
corn     5,7 - diallyl - 2 (2 - isopropylamino - 1 -  starch and
pregelatinized corn starch in a 



hydroxy - ethyl) - benzofuran and 5,7 - di-  suitable mixer, passing the
mix through a     allyl - 2 - (1 - isopropylamino - 2 - hydroxy -
comminuting machine, returning the mixture 125     ethyl)-benzofuran. The
syrup was chromato-  to the mixer, moistening it with water so as        6
1,106,058       to form a thick paste, passing the moist mass  one of the
preceding claims in admixture with      through a screen, drying the moist
granules  a compatible pharmaceutical carrier.      on paper-lined trays at
45[err]C, returning the     10) A process for the manufacture of the  60
dried granules to the mixer, adding the cal-  derivatives claimed in claim
1, which process  5   cium  stearate, mixing well and compressing
comprises reducing  a halo-ketone  of the      the granulate at a tablet
weight of 200 mg  general formula      using standard 8 mm diameter concave
punches.                       EXAMPLE D
[err]  10    Capsules each containing 15.0 mg of 5,7-      diallyl - 2 - (2
- isopropylamino  - 1 -      hydroxy - ethyl) - benzofuran hydrochloride,
170.0 mg of lactose, 30.0 mg of corn starch  wherein R[err], S and the
broken line have the  65      and 5.0 mg of talc and having a total net
significance given in claim 1, with an alkali-  15  weight of 220.0 mg were
prepared by mixing  metal borohydride or with aluminium isopro-      the
active material with the lactose and corn  poxide in isopropanol and
reacting the result-      starch in a suitable mixer, passing the mix  ing
halohydrin with an amine of the general      through a comminuting machine,
returning  formula                                         70      the
mixture to the mixer, adding the talc,  20  blending thoroughly and filling
the resulting                  R-NH[err]       powder into hard shell
gelatin capsules on 



a capsulating machine.                       wherein R has the significance
given in claim                                                    1, in the
presence of an acid-binding agent         WHAT WE CLAIM  IS: -
and, if desired, converting the reaction pro-         1) Compounds of the
general formula       duct into an acid addition salt.              75
11) A  process as set forth in claim  10,               [err]
wherein a halo-ketone in which S (when pre-
sent) stands for 5- or 6-(lower alkyl) or 4,6-  25
or 5,6-di(lower alkyl) substitution is used as
the starting material.                       80
12) A  process as set forth in claim  11,       wherein R stands for a
lower-alkyl group, R[err]  wherein a halo-ketone in which S (when pre-
stands for an allyl group and S stands for 5-  sent) stands for 5-(lower
alkyl) substitution is       or 6-(lower alkyl), 5-allyl or 4,6- or 5,6-di-
used as the starting material.       (lower alkyl) substitution and wherein
the     13) A  process as set forth in claim  12, 85   30  broken line
denotes that the S-substitution  wherein 2 - chloroacetyl - 7 - allyl -
benzo-       is optional, and acid addition salts thereof.    furan or 2 -
chloroacetyl - 7 - allyl - 5 -         2) Compounds as formulated in claim
1,  methyl - benzofuran is used as the starting       wherein S (when
present) stands for 5- or  material.       6-(lower alkyl) or 4,6- or
5,6-di-(lower alkyl)    14) A  process as set forth in claim  10, 90   35
substitution, and acid addition salts thereof.  wherein a halo-ketone in
which S is present                                                 and
stands for 5-allyl substitution is used as         3) Compounds as set
forth in claim  2,  the starting material.       wherein S (when present)
stands for 5-(lower   15) A  process as set forth in claim  14,
alkyl) substitution, and acid addition salts  wherein 2 - chloroacetyl -
5,7 - diallyl -  95       thereof.
benzofuran is used as the halo-ketone starting   40    4) Compounds as
formulated in claim  1,  material.       wherein S is present and stands
for 5-allyl    16) A process as set forth in any one of       substitution,
and acid addition salts thereof.  claims 10 to 15 inclusive, wherein the
re-          5) Compounds as set forth in any one of  duction of the
halo-ketone starting material 100       the preceding claims, wherein R
stands for the  is carried out using an alkali-metal boro-   45  isopropyl
group, and acid addition salts there-  hydride.       of.
17) A  process as set forth in claim  16,          6) 2 - (2 -
Isopropylamino - 1 - hydroxy -  wherein sodium  borohydride is used as the
ethyl) - 7 - allyl - benzofuran or its hydro-  alkali-metal borohydride.
105 



chloride.                                      18) A process as set forth
on any one of   50    7) 7 - Allyl - 2 - (2 - isopropylamino - 1 -  claims
10 to 17 inclusive, wherein isopropyl       hydroxy - ethyl) - 5 - methyl -
benzofuran or  amine is the amine used.       its hydrochloride.
19) A process as set forth in any one of          8) 5,7 - Diallyl - 2 (2 -
isopropylamino - 1 -  claims 10 to 18 inclusive, wherein the re- 110
hydroxy - ethyl) - benzofuran or its hydro-  action between the halohydrin
and the amine   55  chloride.                                    is carried
out using at least two molecular          9) A pharmaceutical preparation
compris-  proportions of amine for each molecular pro-        ing a
compound or salt as set forth in any  portion of halohydrin.             6
1,106,058       to form a thick paste, passing the moist mass  one of the
preceding claims in admixture with      through a screen, drying the moist
granules  a compatible pharmaceutical carrier.      on paper-lined trays at
45[err]C, returning the     10) A process for the manufacture of the  60
dried granules to the mixer, adding the cal-  derivatives claimed in claim
1, which process  5  cium  stearate, mixing well and compressing  comprises
reducing  a halo-ketone  of the      the granulate at a tablet weight of
200 mg  general formula      using standard 8 mm diameter concave
punches.                       EXAMPLE D
[err]  10    Capsules each containing 15.0 mg of 5,7- 



diallyl - 2 - (2 - isopropylamino - 1 -      hydroxy - ethyl) - benzofuran
hydrochloride,      170.0 mg of lactose, 30.0 mg of corn starch  wherein
R[err], S and the broken line have the  65      and 5.0 mg of talc and
having a total net  significance given in claim 1, with an alkali-  15
weight of 220.0 mg were prepared by mixing  metal borohydride or with
aluminium isopro-      the active material with the lactose and corn
poxide in isopropanol and reacting the result-      starch in a suitable
mixer, passing the mix  ing halohydrin with an amine of the general
through a comminuting machine, returning  formula
70      the mixture to the mixer, adding the talc,  20  blending thoroughly
and filling the resulting                 R-NH[err]      powder into hard
shell gelatin capsules on      a capsulating machine.
wherein R has the significance given in claim
1, in the presence of an acid-binding agent        WHAT WE CLAIM  IS: -
and, if desired, converting the reaction pro-        1) Compounds of the
general formula       duct into an acid addition salt.             75
11) A  process as set forth in claim  10,            [err]
wherein a halo-ketone in which S (when pre-  25
sent) stands for 5- or 6-(lower alkyl) or 4,6-                  or
5,6-di(lower alkyl) substitution is used as                          the
starting material.                      80
12) A  process as set forth in claim  11,      wherein R stands for a
lower-alkyl group, R[err]  wherein a halo-ketone in which S (when pre-
stands for an allyl group and S stands for 5-  sent) stands for 5-(lower
alkyl) substitution is      or 6-(lower alkyl), 5-allyl or 4,6- or 5,6-di-
used as the starting material.      (lower alkyl) substitution and wherein
the    13) A  process as set forth in claim  12, 85  30  broken line
denotes that the S-substitution  wherein 2 - chloroacetyl - 7 - allyl -
benzo-      is optional, and acid addition salts thereof.    furan or 2 -
chloroacetyl - 7 - allyl - 5 -        2) Compounds as formulated in claim
1,  methyl - benzofuran is used as the starting      wherein S (when
present) stands for 5- or  material.      6-(lower alkyl) or 4,6- or
5-6-di-(lower alkyl)    14) A  process as set forth in claim  10, 90  35
substitution, and acid addition salts thereof.  wherein a halo-ketone in
which S is present            and stands for 5-allyl substitution is used
as        3) Compounds as set forth in claim  2,  the starring material.
wherein S (when present) stands for 5-(lower   15) A  process as set forth
in claim  14, 



alkyl) substitution, and acid addition salts  wherein 2 - chloroacetyl -
5,7 - diallyl -  95      thereof.
benzofuran is used as the halo-ketone starting  40    4) Compounds as
formulated in claim  1,  material.      wherein S is present and stands for
5-allyl    16) A process as set forth in any one of      substitution, and
acid addition salts thereof.  claims 10 to 15 inclusive, wherein the re-
5) Compounds as set forth in any one of  duction of the halo-ketone
starting material 100      the preceding claims, wherein R stands for the
is carried out using an alkali-metal boro-  45  isopropyl group, and acid
addition salts there-  hydride.      of.
17) A  process as set forth in claim  16,        6) 2 - (2 - Isopropylamino
- 1 - hydroxy -  wherein sodium  borohydride is used as the      ethyl) - 7
- allyl - benzofuran or its hydro-  alkali-metal borohydride.
105      chloride.                                      18) A process as
set forth on any one of  50    7) 7 - Allyl - 2 - (2 - isopropylamino - 1 -
claims 10 to 17 inclusive, wherein isopropyl      hydroxy - ethyl) - 5 -
methyl - benzofuran or  amine is the amine used.      its hydrochloride.
19) A process as set forth in any one of        8) 5,7 - Diallyl - 2 (2 -
isopropylamino - 1 -  claims 10 to 18 inclusive, wherein the re- 110
hydroxy - ethyl) - benzofuran or its hydro-  action between the halohydrin
and the amine  55  chloride.                                    is carried
out using at least two molecular        9) A pharmaceutical preparation
compris-  proportions of amine for each molecular pro-      ing a compound
or salt as set forth in any  portion of halohydrin.
1,106,058                                         7          20) A
variation of the process set forth    22) Compounds as formulated in claim
1,  10       in any one of claims 10 to 18 inclusive which  and acid
addition salts thereof, when manu-       comprises dehydrohalogenating the
halohydrin  factured by the process claimed in any one       to the
corresponding epoxide prior to the  of claims 10 to 21 inclusive.   5
reaction with the amine. 



21) A process for the manufacture of the       derivatives claimed in claim
1, substantially       W. D. WHITTAKER,       as described with reference
to part ii of Ex-            Patent Agent       amples 1 to 3.
for Roche Products Limited. Printed for Her Majesty's Stationery Office by
the Courier Press, Leamington Spa, 1968. Published by the Patent Office,
25, Southampton Buildings, London, W.C.2, from which copies may be
obtained.                            ERRATUM      SPECIFICATION No.
1,106,058  Page 5, line 31, for "hours" read "hour" THE PATENT OFFICE
17th April 1968    


