
PATENT SPECIFICATION    (11) 1 495 680 (21) Application No. 26407/75
(22) Filed 20 June 1975 (23) Complete Specification filed 16 June 1976
(19) (44) Complete Specification published 21 Dec. 1977 (511) INT CL2 C07C
97/10; A61K 31/135 (52) Index at acceptance C2C  1300 215 220 226 227 22Y
234 240 253 25Y 26X 29X 29Y 30Y 313 31Y 322 32Y 338 351 355 35X 360362 364
365 366 368 36Y 37X 388 400 40Y 491 500 509 50Y 620 623 624 625 628 650
652. 662 665 668 66X 699 790 79Y BT LM UL UR (72) Inventors BERKELEY BASIL
and KENNETH ROBERT HARRY WOOLDRIDGE (54) 1-(2-BENZOYLPHENOXY)-2-HYDROXY-3-
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an isopropyl, t-butyl a British Company of Dagenham, Essex, do  or
2-phenylethyl group, R2 represents a methyl hereby declare the invention,
for which we  group or a chlorine atom, n represents 1 or 2 pray that a
patent may be granted to us, and  and m represents 0, 1 or 2) and non-toxic
acid 5  the method by which it is to be performed, to  addition salts
thereof. It is to be understood  45 be particularly described in and by the
follow-  that when m represents 2 then the substituents ing statement:-
represented by the symbol R2 may be the same This invention relates to new
therapeutically  or different. useful benzophenone derivatives, to a
process    The compounds of formula I exist in stereo- 10  for their
preparation, and to pharmaceutical  isomeric forms, and the present
invention in- 50 compositions containing them.             cludes all such
forms and mixtures thereof, in- It: is known, for example from  United
cluding racemic forms, and their non-toxic acid Kingdom Patent
Specifications Nos. 994918,  addition salts. 995800,   1021522,  1023214,
1046001,    Compounds of general formula I which are 15   1047927,
1058822,  1066613,  1069341,  of especial importance are the following:-.
55 1069342,  1069345,  1079989,  1089769,  DL - 1 - (2 - benzoyl - 3,5 -
dimethylphen- 112325.8,  1127469,  1128052,  1129072,    oxy) - 2 - hydroxy
- 3  isopropylamino- 1206420,  1231783,  1247384,  1269776,    propane,
(A); 1327707 and 1362228, that many 1 - amino-  DL - 1 - (3,5 - dimethyl -2
- p - toluoylphen- 20  3 - aryloxy - 2 - propanol derivatives possess
oxy) - 2 - hydroxy - 3 - isopropylamino-  60 [err]-adrenergic blocking
properties and  are    propane, (B); therefore useful in the treatment or
pro-  DL - 1 - (2 - benzoyl - 3,5,6 - trimethylphen- phylaxis of heart
diseases, such as angina pec-    oxy) - 2 - hydroxy - 3 -
isopropylaminopro- toris and cardiac arrhythmias, and in the    pane, (C);
.25  treatment of hypertension and phaeochromo-  DL - I  (3,5 - dimethyl -
2 - o - toluoylphen-  65 cytoma, in man. It is also known that small
oxy) -2 -hydroxy -3 - isopropylaminpro- differences in structure between
said deriva-    pane, (D); tives are often accompanied by relatively large
DL - 1 - [2: (2,6 - dimethylbenzoyl) - 3,5- differences in their
pharmacological properties.    dimethylphenoxyl - 2 - hydroxy - 3 - iso- 30
It is the object of the present invention to    propylaminopropane, (E);
70 provide a new small class of 1 - amino - 3-  DL - 1 - [2 - (.2,4 -
dimethylbenzoyl) - 3,5- aryloxy - 2 - propanol derivatives carrying in
dinethylphenoxyl - 2 - hydroxy - 3 - iso- the ortho-position of the aryloxy
(specifically    propylaminopropane,(F); phenoxy) ring a benzoyl group,
viz. benzo-  DL - 1 - (2 - benzoyl - 3,6 - dimethylphen- 35  phenone
compounds, which have particularly    oxy) - 2 - hydroxy - 3 -
isopropylaminopro-  75 valuable pharmacological properties.        pane,
(G); According to the present invention, there   DL - 1 - (2 - p -
chlorobenzoyl - 3,5 - di- are provided the new benzophenone deriva-
methylphenoxy) - 2 - hydroxy- 3  iso- tives of the general formula:-
propylaminopropane, (H); DL   -1 - t - butylamino - 3 - (3,5 - dimethyl-.
80 2 - p - toluoylphenoxy)  2 - hydroxypro- pane, (I); 40
I   DL - 1- (3,5 -dimethyl - 2 - p - toluoyl- phenoxy) - 2 - hydroxy - 3 -
(2 - phenyl- 



ethylamino)propane, (J), .            . 85 and non-toxic acid addition
salts thereof, for    2 2                                   4,495,680
example    the hydrochloride salts. Compounds  [err]-Adrenoceptor-blocking
activity A and B and their non-toxic acid addition salts are of particular
importance.            Test 1.  [err]-Adrenoceptor blocking activity in The
latters of the alphabet A to J are     the anaesthetised cat (intravenous
adminis-   35 5   assigned to the compounds for easy reference  tration).
later in the specification, for example in the     Cats were anaesthetised
with a mixture of following Tables.
pentobarbitone  (6-12 mg/kg.)and chlora- The new benzophenone derivatives
of gen-    lose suspension (80 mg./kg.) administered eral formula  I and
their non-toxic acid addition   intraperitoneally. The heart rate was
recorded     40 10   salts possess valuable pharmacodynamic pro-
from the E.C.G. or from the pulse, and blood perties. For example, they
exhibit a valuable    pressure was recorded from the carotid artery.
vascular [err]-adrenoceptor blocking effect com-      Whole (0.3-0.6 [err])
and half (0.15-0.3 bined with a relatively low cardiac [err]-adreno-
[err]) doses of isoprenaline were then adminis- ceptor blocking effect of
lesser duration. This       tered, intravenously via the jugular vein,
alter-   45 15   combination of properties is indicative of utility
nately at 7 minute intervals over a period of in the treatment of
conditions wherein a val-   several hours. 210 seconds  after a half dose
of cular [err]-adrenoceptor blocking effect is desired    isoprenaline, one
of the compounds under test but wherein a cardiac [err]-adrenoceptor
blocking    was administered intravenously. 210 seconds effect is not
beneficial or may be harmful and  later the whole dose of isoprenaline was
ad-    50 20   may, therefore, be disadvantageous. In parti-
ministered. The doses of the test compound cular, the said combination of
properties is in-    required to reduce (1) the tachycardia and dicative of
utility in the treatment of migraine,  (2) the fall in diastolic blood
pressure pro- which is believed to be caused by focal vaso-      duced by
the whole dose of isoprenaline to that constriction in the cortex of the
brain, fol-     produced by the half dose were determined.   55 25    lowed
by vasodilation which is associated with     The former response gives a
measure of the the symptoms of migraine, and in which block    ability of
teh test compound to block [err]- of cardiac [err]-adrenoreceptors is not
beneficial,    adrenoceptors in the heart while the latter may be harmful
and may, therefore, be dis-            response gives a measure of the
ability of the advantageous. 30      These properties have been
demonstrated      mediating vasodilation. in the following laboratory
screening            The results obtained are shown below in methods:-
Table I. TABLE I i.v. Dose  g./k. animal body weight)              Ratio
cardiac dose Test Compound            Cardiac                 ascular
vascular dose 48   1.1              0.023               48 B
2.9                    0.031 C                  4.4                    2.3
1.9 D                 0.8                    0.16                   5.0 E
3.7                 1.8                   2.1 0.59               0.24 7.1
4.2                  .17 0.46                 0.027    17 approx. 2.0
0.068                29 * Hydrochloride salt.    Those hydrochloride salts
of compounds A,  Test II. [err]-Adrenoceptor blocking activity in G, H and
J were dissolved in water and ad-    the anaesthetised rhesus monkey and in
the 



ministered in aqueous solution. Compounds      anaesthetised dog
(intravenous administra- B, C, D, E, F and I were each dissolved in
tion). 5   dilute  aqueous hydrochloric  acid  solution   Test compound A
(hydrochloride salt) was (0.1N) and the solution thus obtained  was  tested
intravenosly in anaesthetised rhesus neutralised by treatment with aqueous
sodium   monkeys and dogs by proceeding in a similar hydroxide solution
(0.1N), to give a neutral  fashion to that described above in Test I.
solution of the hydrochloride salt of the test    The results are expressed
below in Table II. 10  compound suitable for administration. TABLE II Dose
(mg./kg. animal body weight) 210 second interval after            one hour
interval after dose of test compound              dose of test compound
Animal          cardiac          vascular          cardiac
vascular Rhesus monkey        0.1           0.0067               >1
0.0076 Dog     -            0.1            <Q.02               0.13 The
symbol ">" means "more than" and the symbol "<" means "less than". Test
III. [err]-Adrenoceptor blocking activity in  ing in a similar fashion to
that described above the anaesthetised dog (oral administration).   in Test
I and Test II. The results are ex- Test compound A (hydrochloride salt) was
pressed below in Table III. 25  tested orally in anaesthetised dogs by
proceed- TABLE III Oral dose (mg./kg. animal body weight) Time interval
after dose of test compound       cardiac             vascular 1 hour
4    .       .       <0.1 2 hours                3.2                  0.0 3
hours                  6          0.1 30  Toxity
oxy)- 2 - hydroxy  3 - isoproplaminopro- In the above Tests I, II and III,
the new   pane (test compound B) has an LD[err] value. compounds dd ot give
rise to any acute side  of about 1000 mg./kg. animal body weight by
effects.                                   oral administration.
40 (i) Mouse; oral                            (ii) Mouse; intravenous 35
Acute toxicity studies in the mouse show     The acute intravenous LD[err]
figures observed that DL-1-(3,5-dimethyl-2-p-toluoylphen-  in mice are
shown in Table IV below.    4
1,495,680          '                          4 TABLE IV Test Compound
A     B  C    D     E    F      H      I i.v. LD[err] (mg./kg.)       40
25-31  23    34    42  24  32-40   24 (iii) Rat; oral
dimethylformamide or an alkanol containing Test compound A was well
tolerated by four  from 1 to 4 carbon atoms, e.g. methanol, in the groups
of rats, each of five males and five  presence  of basic  condensing
agent, for 5   females, which received oral daily doses of  example,
potassium   carbonate,  sodium 12, 24, 48 or 96 mg./kg. animal body weight
hydroxide or sodium methoxide, at a tempera-  45 during two weeks.
ture between 0[err]C. and 100[err]C. The phenols of formula IV may be pre-
(iv) Dog; oral                         pared by methods known per  se, or
by Test compound A was well tolerated by  analogous procedures, for the
preparation of 10  three groups of beagles which received oral
o-hydroxybenzophenones.                    50 daily doses during two weeks.
Two groups,    The benzophenone derivatives of general each of two males
and two females, each re-  formula I may be converted by methods known
ceived a daily dose of 10 or 50 mg./kg. animal  per se into acid addition
salts. Thus, the acid body weight and one group, of one male and  addition
salts may be obtained by the action 15   one female, received a daily dose
of 100  of an acid on the benzophenone derivatives in   55 mg./kg. animal
body weight.               an appropriate solvent such as diethyl ether.
According to a feature of the present in-  The acid addition salt which is
formed is pre- vention, the benzophenone derivatives of for-' cipitated, if
necessary after concentration of 



mula I are prepared by the reaction of an epoxy  its 'solution, and is
separated by filtration or 20   compound of the general formula:-
decantation.                                 60 For use in medicine, the
benzophenone deri- vatives of general formula I are employed as such or in
the form of non-toxic addition salts, [err]                  II  i.e. salts
containing anions which are relatively innocuous to the animal organism
when used in   65 pharmacodynamically effectiye doses so that the
beneficial properties inherent in the bases are not vitiated by
side-effects ascribable to (wherein R2, m and n are as hereinbefore de-
the anions. Suitable non-toxic salts include fined) with an amine of the
general for-  salts derived from inorganic acids, for example  70 mula:-
hydrochlorides, hydrobromides, phosphates, sulphates and nitrates, and
organic acids, for 25                    [err]            III  example
oxalates, lactates, tartrates, acetates, salicylates, citrates,
propionates, succinates, wherein R[err] is as hereinbefore dfined. The
fumaratesmaleates, methylene-bis-[err]-hydroxy-   75 reaction may be
carried out in an organic so.. naphthoates, gentisates and  D-di-p-toluoyl
vent, for example dimethylformamide or an  tattrates. alkanol containing
from 1 to 4 carbon atoms,    By the term "methods known per se", as 30
e.g. methanol, at a temperature between 0[err]C. used in the present
specification, is meant and 100[err]C.            '      '
methods heretofore used or described in the   80 The epoxides of formula II
employed as' chemical literature. starting materials may be.prepared by
methods    The following Examples illustrate the pre- known per se for the
preparation of epoxides,  paration of the new compounds of the inven- 35
eg. by the reaction of epichlorohydrin with a  tion. phenol of the general
formula:- EXAMPLE 1.                 85 [err]                            A
mixtu  of 2 - (2,3 - epoxypropqxy)- 4,6-' IV   dimethylbenzophenone (35
g.), isopropylamine (40 ml.) and anhydrous methanol (200 ml) was heated at
reflux overnight. The solution   90 was then evaporated in vacua, and the
residue wherein R[err], m and n are as hereinbefore de-  was treated with
an excess of anhydrous fined. The reaction may be carried out in an
ethereal hydrogen chloride solution.'The gum 40   aqueous or inert organic
solvent, for example  obtained was separated by decantation and tri-    4 .
1,495,680                                    5 turated with anhydrous
diethyl ether to give  extracted with ethyl acetate and the extract 65 a
solid (47.6 g.), m.p. 119-121[err]C. The solid  was washed with water,
dried over anhydrous was dissolved in water. The solution obtained  sodium
sulphate and evaporated. The residue was allowed to stand' at room
temperature for  was dissolved in a hot mixture of light petro- 5   1 hour
and was then shaken with ethyl acetate.  leum (b.p. 40-60C.; 75 ml.) and
cyclo- The aqueous layer was separated, made alka-  hexane (3 ml.) and
allowed to cool slowly.  70 line by the addition of concentrated sodium
The solid was filtered off and recrystallized hydroxide solution and
extracted with ethyl  from cyclohexane (25 ml.) to give DL - 1- acetate.
The extract-was dried over anhydrous  (3,5 - dimethyl - 2 - p-
toluoylphenoxy) - 2- 10  sodium sulphate, and evaporated in vacuo. The
hydroxy - 3 - isopropylaminopropane (5.9 g.), oily residue was extracted
with light petroleum  m.p. 89-91[err]C.                      75 (bp.
60-80[err]C.), and the extract was treated    By following a similar
procedure but re- with anhydrous ethereal hydrogen chloride  placing the 2
- (2,3 - epoxypropoxy) - 4,4',6- solution to give DL - 1 - (2 - benzoyl -
3,5-  trimethylbenzophenone . used  as  starting 15  dimethylphenoxy) - 2 -
hydroxy - 3 - isopro-  material by 2 - (2,3 - epoxypropoy) - 2',4,6-
pylaminopropane  hydrochloride  (29.4  g.), trimethylbenzophenone, there
was prepared   80 m.p. 138-140[err]C., in the form of a white  DL- 1- (3, -
dimethyl - 2 - o - toluoyl- solid.
phenoxy) - 2 - hydroxy - 3 - isopropylamino- 2 - (2,3 - Epoxypropoxy) - 4,6
- dimethyl-  propane, m.p. 103.5-106[err]C. 



20  benzophenone, used as a starting material in    The 2 - (2,3 -
epoxypropoxy) - 4,4',6 - tri- the above preparation, was prepared as fol-
methylbenzophenone, m.p. 58-60[err]C., and 2-  85 lows:-
(2,3 - epoxypropoxy) - 2',4,6 - trimethyl- A solution of 2 - hydroxy - 4,6
- dimethyl-  benzophenone, m.p. 85.5-87.5[err]C., used as benzophenone (50
g.; prepared as described by  starting materials in the above preparations,
25   R. Baltzly et al., J. Amer. Chem. Soc., 77, were prepared by
proceeding in a similar 1955, 2522) in anhydrous methanol (450 ml.)  manner
to that described in Example 1 for  90 was added to a methanolic solution
of sodium  the preparation of 2 - (2,3 - epoxypropoxy)- methoxide (prepared
from 5.2 g. of sodium  4,6-diniethylbenzophenone, but replacing the and 200
ml. of anhydrous methanol) and the  2 - hydroxy - 4,6 -
dimethylbenzophenone by 30  mixture was heated at reflux for 10 minutes.
the appropriate quantities of 2-hydroxy-4,4',6- The solvent was evaporated
and the residue  trimethylbenzophenone and 2-hydroxy-2',4,6-  95 was
treated with anhydrous diethyl ether. The  trimethylbenzophenone
respectively. yellow solid was filtered off, dissolved in an-    The 2 -
hydroxy - 4,4',6 - trimethylbenzo- hydrous dimethylformamide (600 -ml.) and
phenone, used as a starting material in the 35  heated on the steam-bath
with epichlorohydrin  above preparation, was prepared as follows:- (88 ml.)
for 2 hours. The mixture was eva-    Anhydrous aluminium chloride (123 g.)
was 100 porated in vacua and the residue was treated  added in portions
during 10 minutes, with with water. The insoluble oil was extracted
stirring, to nitrobenzene (1400 ml.)j allow- with diethyl ether. The
extract was dried over ing the temperature to rise to 40C. 3,5 - Di- 40
anhydrous sodium sulphate and evaported in  methylphenyl p - toluate (109
g.) was added vacua. The residue was triturated with light  during 10
minutes and the mixture was heated 105 petroleum (b.p. 60-80[err]C.) to
give 2 - (2,3-  at 60-65[err]C. for 6 hours, then cooled and epoxypropoxy)
- 4,6 - dimethylbenzophenone  poured into a mixture of ice (500 g.), wate;
(40.3 g.) in the form 'of an off-white solid,  (1000  ml.) and concentrated
hydrochloric 45  m.p. 72-74[err]C., which was pure enough for  acid (100
ml.). The nitrobenzene was re- the next stage of the synthesis. A pure
sample  moved by steam distillation, and the cooled 110 of 2 - (2,3 -
epoxypropoxy) - 4,6 - dimethyl-  residue was extracted with diethyl ether
(600 benzophenone, m p. 74-75[err]C, was obtained  ml. and 2x 250 ml.). The
combined extracts as a white solid by recrystallisation from cyclo-  were
washed with water (3 x 50 ml.), dried 50  hexane.
over anhydrons sodium  sulphate and eva- porated in vacuo. The residue,
which crystal- 115 EXAMPLE 2.          lied on cooling, was treated with
light petro- Compounds Band D                         leum  (b.p.
40-60[err]C.), filtered, recrystal- A mixture of 2 - (2,3 - epoxypropoxy)-
lised from a mixture of light petroleum (b.p. 4,4,6 - trimethylbenzophenone
(10.0 g.), iso-  40-60[err]C.) and diethyl ether and dried in a 55
propylamine (10 ml.) and anhydrous metha-  vacuum desiccator, to give 2 -
hydroxy - 4,4',6- 120 nol (50 ml.) was heated at reflux for 17 hours.
trimethylbenzophenone (67 g.) in the form of The solution was then
evaporated in vacuo,  a pale brown solid, m.p. 102-105[err]C. A pure and
the residue was dissolved in water (100  sample of 2 - hydroxy - 4,4',6 -
trimethyl- ml.) containing concentrated hydrochloric acid  benzophenone,
m.p. 103-105.5[err]C., which 'was 60  (10 ml.). The solution was adjusted
to a pH   almost colourless, was obtained after two re- 125 between 6 and 7
and was shaken with ethyl  crystallizations from diethyl ether. acetate.
The aqueous phase was then adjusted    The 3,5 - dimethylphenyl p-toluate,
used as to pH 12 by the addition of aqueous sodium   a staring material in
the above preparation, hydroxide solution. The precipitated oil was  was
prepared as follows:-    6                                       1,495,680
6 [err]-Toluoyl chloride (154 g.) was added dur-   kieselguhr, adjusted to
pH 11 by   mans of 2N   65 ing 30 minutes to a solution of 3,5 - dimethyl-
aqueous sodium  hydroide solution and ex- phenol(122 g.) in anhydrous
pyridine (200  tracted   th ethyl acetate. The extract was ml.),  with
stirring. The temperature rose to  washed 3 times with water, dried over
an- 5   80[err]C. The mixture was stirrd and heated on  hydrous sodium
sulphate and evaporated. The the steam-bath for 3 hours, and was then
residue was recrystallized from cyclohexane to  70 cooled and stirred with
diethyl  ether (500  give DL - 1 - (2 - benzoyl - 3,5,6 - trimethyl- ml.)
and water (2000 ml.). The organic layer  pheno) - 2- hydroxy - 3 -
isopropylamino- was separated, and the 'aqueous layer was fur-  porpane
(6.6 g.), nip. 121-123C 



10  ther exacted  with diethyl .ether (3 x 250 ml.).   The 2 - (2,3 -
epxypropoxy) - 3,4,6  tri- The combined  ther solutions were washed
methylbenzophenone, m.p. 67-69[err]C., used   75 with N aqueous sodium
hydroxide solution to  as a starting matenal in the above preparation,
remove unchanged starting materials and with  was prepared by proceeding in
a similar 2N hydrochloric acid to remove pyridine, and  manner to that
described in Example 1 for the 15   finally with water. The solution was
dried  preparation of 2 - (2,3 - epoxypropoy) - 4,6- over anhydrous sodium
sulphate and eva-  dimethylbenzophenone but replacing te 2-  80 porated in
vacuo, and the residue was recrys-  hydroxy - 4,6 -dimethylbenzophenone by
the tallised from light petroleum (b.p. 40-60[err]C;  appropriate quantity
of 2 - hydroxy - 3,4,6- 550 ml.) to give 3,5 - dimethylphenyl p-
trimethylbenzophenone. 20   toluate (205 g.), m.p. 55-57C.
The 2 - hydroxy - 3,4,6 -trimethylbenzo- The 2 - hydroxy - 2',4,6 -
trnimethylbenzo-  phenone, m.p. 98-100.5[err]C, used as a start-  85
phenone, used as a starting material in  the material in the above
preparation of 2- above preparation, was prepared as follows:-
(2,3-epoxypropoxy)3,4,6-trimethylbenzo- Anhydrous aluminium chloride (20
g.) was  phenone, was prepared by proceeding in a 25   adddin portions
during5 minutes to 3,5-  simlar manner to that described in Example
dimethylphenyl o-toluate (36.3 g.) and the  2 for the preparation of 2 -
hydroxy - 2',4,6-  90 mixtue was heated at 140  150 C. for 3
trimethylbenzophenone, but replacing the 3,5- hours. After cooling, water
(300 ml.) and con- dimethyphenyl o-toluate by the appropriate centrated
hydrochloic acid (25 ml.) were  quantity of2,3,5 - triethylphenyl benzoate
30   added and the mixture was  irred and heated  (prepared as described by
O. Kruber and A. on the steam-bath until hydrolysis was com-  Schmitt,
Ber., 64, 1931, 2270).          95 plete. After cooling, the mixture was
stirred    The 2 - hydroxy - 3,4,6 - trimethylbenzo- with diethyl ether
(110 ml.) .and filtered  phenone has also been prepared according to
through charcoal and kieselguhr. The layers  the method of H. Wexler and B.
Arventiev, 35   were separated and the aqueous phase was  An. Stiint.,
Univ. Al. I. Cuza lasa, Sect 1c, extracted with more diethyl ether (2x 50
ml.).  17, 1971, 67-71.                         100 The combined ethereal
solutions were washed with water, dried over sodium sulphate and
EXAMPLE 4. evaporated in vacuo. The residue crystallised  Compounds G and H
40   slowly. Light petroleum (b.p. 40-60[err]C.; 50    A: mixture of crude
2 - (2,3 - epoxypro- ml.) was 44      the         filted off,     poxy)-
3,6 - dimethylbenzophenone (10 g.), washed with light peroleum(b.p.
40-60[err]C,)  isopanlamine (10 ml.).and dry methnol 105 at 0[err]C. and
dried in a vacuum  desiccator.  (50 ml.) was heated at reflux overnight.
The The solid was recrystallised from methanol to  solid which separated on
cooling was dissolved 45   give 2 - hydroxy - 2'4,6 - trimethylbenzo-  in
water. (100 ml.) containing concetrated phenone (15.9 g.), m.p.
65-67[err]C.            hychloric acid (5 ml). The solution was The  3,5 -
dimethylphenyl o-toluate, b.p.  adjusted to pH 8  with 2N aqueous sodium
110 192-192.5[err]C./10 mm.Hg, used as a start-  hydroxide solution and
extracted with  di- ing material in the above preparation, was pre-
chloromethane (3 x-25 ml.). The combined ex- 50   pared from 3,5 -
dimethylphenol by proceed-  tracts were dried over anhydrous sodium sul-
ing in the manner described above for the  phate and evaporated. The
residue was boiled preparation  of 3,5-dimethylphenyl  p-toluate,  with
ethyl acetate (50 ml.) and then cooled to  115 but replacing the p-toluoyl
chloride, used as a  give DL- 1- (2 - benzoyl-3,6-dimethyl- starting
material, by o-toluoyl chloride.  phenoxy) - 2 - hydroxy - 3 -
isopropylano- propane hydrochloride (6.4 g.), m.p. 188- 55
EXAMPLE 3                  191.5[err]C Compound C.
By proceeding in a similar manner but re- 120 A mixture of 2  - (2,3 -
epoxypropoxy)-   placing the crude 2 -(2,3 - epoxypropoxy)- 3,4,6 -
trimethylbenzophenone (10.0 g.), iso-    3,6 - dimethylbenzophenone, used
as starting propylamine (l0 ml.) and anhydrous methanol  material, by crude
4'- chloro - 2 - (2,3- 60   (100 ml.) was heated at reflux for 17 hours.
epoxypropoxy)- 4 6 - dimethylbenzophenone, The solution was evaporated in
vacuo and the      there was prepared DL-1-(2-p-chloro-  125 residue was
dissolved in water (100 ml.) con-  benzoyl - 3,5  - dimethylphenoxy)  - 2-
tainig concentrated   hydrochloric acid (6 ml.).  hydroxy- 3
-isopropylaminopropane hydro- The solution was filtered through charcoal
and  chloride, m.p. 176.5-178.5C.    



7                                    1,495,680
7 The above crude 2 - (2,3 - epoxypropoxy)-  (2,3 - epoxypropoxy) -
2',4,4',6 - tetramethyl-  65 .3,6 - dimethylbenzophenone and crude 4'-
benzophenone, there was prepared DL - 1- chloro - 2 - (2,3 - epoxypropoxy)
- 4,6 - di-  [2 - (2,4 - dimethylbenzoyl) - 3,5 - dimethyl-
methylbenzophenone, used as starting material   phenoxy] - 2- hydroxy - 3 -
isopropylamino- 5   in the above preparations of DL - 1 - (2-  propane,
m.p. 89-91C. benzoyl-  3,6 - dimethylphenoxy) - 2-    The 2 - (2,3 -
epoxypropxy) - 2',4,6,6'-  70 hydroxy  3 - isopropylaminopropane hydro-
tetramethylbenzophenone, m.p. 108-110[err]C., chloride and DL-1-
(2-p-chlorobenzoyl-  and 2 - (2,3 - epoxypropoxy) - 2',4,4'6- 3,5 -.
dimethyiphenoxy) - 2 - hydroxy - 3 - iso-  tetramethylbenzophenone, m.p.
66-68[err]C., 10  propylaminopropane  hydrochloride  resppc-  used as
starting materials in the above prepara- tively, were prepared  in a manner
similar to  tions of DL-1- [2 - (2,6 - dimethylben-  75 *   that described
in Example 1 for the preparation  zoyl) - 3,5 - dimethylphenoxy]. - 2 -
hydroxy- of 2- (2,3 -epoxypropoxy) - 46 - dimethyl-  3 -
isopropylaminopropane and DL - 1 - [2- benzophenone, but replacing the 2 -
hydroxy-  (2,4 - dimethylbenzoyl) - 3,5 - dimethylphen- 15  4,6 -
dimethylbenzophenone by the appropriate  oxy] - 2 - hydroxy - 3 -
isopropylaminopro- quantitis of 2 - hydroxy - 3,6 - dimethyl-  pane
respectively, were prepared in a manner  80 benzophenone (prepared as
described below) similar to that described in Example 1 for the and 4' -
chloro - 2 - hydroxy - 4,6 - dimethyl-  preparation of 2 - (2,3 -
epoxypropoxy) - 4,6- benzophenone  (prepared  as described  in
dimethylbenzophenone, but replacing the 2- 20  United  Kingdom  Patent
Specification No.  hydroxy - 4,6 - dimethylbenzophenone by the 1,302,299).
appropriate quantities of 2 - hydroxy -  85 The 2 - hydroxy   3,6 -
dimethylbenzo-  2',4,6,6' - tetramethylbenzophenone and 2- phenone, used as
a starting material in the  hydroxy - 2',4,4',6  tetramethylbenzophenone
above preparation of 2 - (2,3 - epoxypro- respectively. 25  poxy) - 3,6 -
dimethylbenzophenone, was pre-    The 2 - hydroxy - 2',4,4,6' -
tetramethyl- pared in a manner similar to that described in  benzophenone,
m.p. 98-100[err]C., and  2-  90 Example 2 for the preparation of 2 -
hydroxy-  hydroxy - 2',4,4',6 - tetramethylbenzophenone, 2',4,6 -
trimethylbenzophenone, but replaoing  m.p. 85-87[err]C., used as starting
materials in the 3,5 - dimethylphenyl a - toluate by the  the above
preparations of 2 - (2,3 - epoxy- 30  appropriate quantity of 2,5 -
dimethylphenyl  propoxy) - 2',4,6,6' - tetramethylbenzo- benzote (prepared
as described by C.G.  phenone  and  2 - (2,3 - ethoxypropoxy)-  95 Reid and
P. Kovacic, J. Org. Chem. 34, 1969,  2',4,4',6 - tetramethylbenzophenone
respec- 3308). The crude product also contained 4-  tively, were prepared
in a manner simi- hydroxy - 3,6 -dimethylbenzophenone. The  lar  to  that
described  in  Example  2 *  35  two compounds were separated as follows:-
for the preparation of 2 - hydroxy - 4,4',6- The crude mixture was stirred
with light  trimethylbenzophenone, but replacing the 3,5- 100 petroleum
(b.p. 40-60[err]C.) and filtered. The  dimethyiphnyl p-toluate by the
appropriate insoluble material was 4 - hydroxy - 3,6 -  di-  quantities of
3,5 - dimethylphenyl 2,6 - di- methylbenzophenone, m;p. 165-168C. The
methylbenzoate and 3,5 - dimethylphenyl 2,4- 40  filtrate was evaporated
and the residue was  dimethylbenzoate respectivel.y. recrystalized from a
small volume of light    The 3,5 - dimethylphenyl 2,6 - dimethyl- 105
petroleum (b.p. 40-60[err]C.) and then from a  benzoate, m.p. 95-97[err]C.,
and 3,5 - dimethyl- small volume of methanol to give 2 - hydroxy-  phenyl
2,4 - dimethylbenzoate, m.p. 34- 3,6 - dimethylbenzophenone, m.p. 111-
36[err]C., used as starting materials in the above 45  114C. This compound
has also been pre-  preparations of 2 - hydroxy - 2',4,6,' - tetra- pared
by another method by B. Arventiev, M.  methylbenzophenone and
2-hydroxy-2',4,4',6- 110 Strul and H. Waler, Acad. rep. populare
tetramethylbenzophenone  respectively, were Romine, Filiala Iasi Studii
cercetari Stiint.  prepared in a manner similar to that described Chem. 11,
1960, 53.                      in Example 2 for the preparation of 3,5 -
di- methylphenyl p- toluate, but replacing the p- 50                EXAMPLE
5.                   toluoyl chloride by the appropriate quantities 115
Compounds E and F                        of 2,6 - dimethylbenzoyl chloride
and 2,4 - di- A mixture of 2 - (2,3 -      propoxy)-  methybenzoyl
chloride. 2',4,6,6' - tetramethylbenzophenone (60 g.), isopropylamine (60
ml.) and dry methanol              EXAMPLE 6. 55  (300 ml.) was heated at
reflux overnight The  Compound I solution was then evaporated in vacuo, and
A mixture of 2- (2,3 - epoxypropoxy)-  120 the residue was  recrystallised
from  cyclo-  4,4',6 - trimethylbenzophenone. (10 g.), t- 



hexane to give DL -1 - [2 -(2,6 - dimethyl-  butylamine (10  ml.) and dry
methanol (50 benzoyl) - 3,5  - dimethylphenoxy] - 2-  ml.) was heated at
reflux overnight. The mix- 60  hydroxy - 3 - isopropylaminopropane (60 g.),
ture was evaporated in vacua, and the residue m.p. 102-104C.
was recrystallized from cyclohexane to give 125 By following a similar
procedure but re-  DL - 1 - t - butylamino -3 - (3,5 - dimethyl- placing
the  2 - (2,3 - epoxypropoxy)-  2- p - toluoylphenoxy) - 2 - hydroxypropane
2',4,6,6' - tetramethylbenzophenone by 2-  (7 g.), m.p. 116-118C.    8
1,495,680          .                           8 The 2 - (2,3 -
epoxpropoxy) - 4,4',6 -tri-  prise adjuvants, such 'as wetting and suspend-
methylbenzophenone, used  as a  starting  ing agents, and sweetening,
flavouring, perfum-  65 material in the above preparation, was pre-  ing
and preserving agents. The compositions pared as described in Example 2.
according to the invention for' oral administra- tion  also  include
capsules  of absorbable 5                 EXAMPLE 7.
material, such as gelatin, containing one or Compound I
more of the active substances with or without  70 A mixture of 2 - (2,3 -
epoxypropoy)-  the addition of diluents or excipients. 4,4',6 -
trimethylbenzophenone (10 g.), 2-    Preparations according to the
invention for phenylethylarnine (10 ml.) and dry methanol  parenteral
administration  includei sterile 10   (50 ml.) was heated at reflux
overnight and  aqueous, aqueous-organic, and organic solu- was then
evaporated in vacua. The residue  tions, suspensions and emulsions.
Examples of  75 was dissolved in ethyl acetate (400 ml.), and  organic
solvents or suspending media are pro- the solution washed with water (3 x
50 ml.)  pylene glycol, polyethylene glycol, vegetable and dried over
anhydrous sodium sulphate and  oils such as olive oil and injectable
organic 15   evaporated. The residue was dissolved in  esters such as ethyl
oleate. These compositions ethanol and an excess of a solution of hydro-
may also contain adjuvants such as stabilising,  80 gen chloride in diethyl
ether was added. The  preserving, wetting, emulsifying and dispersing solid
whkh separated was filtered off and  agents. They may be sterilised, for
example, recrystallized from ethanol to give DL - 1-  by filtration through
a bacteria-retaining fil- 20   (3,5 - dimethyl - 2 - p - toluoylphenoxy) -
2-  ter, by incorporation in the compositions of hydroxy - 3 - (2 -
phenylethylamino)propane  sterilising agents, by irradiation or by heating.
85 hydrochloride (8 g.), m.p. 209-211[err]C.         They may also be
manufactured in the form of The 2 - (2,3 - epoxypropoxy) - 4,4,6 - tri-
sterile solid compositions, which can, be dis- methylbenzophenone, used  as
a  starting  solved  in  sterile  water or  some   other 25   material in
the above preparation, was pre-  sterile injectable medium immediately
before pared as described in Example 2.           use.
90 The percentage of active ingredient in the EXAMPLE 8.
compositions of the' invention may be varied, A solution of DL - 1 - (3,5 -
dimethyl - 2-  it being necessary that it should constitute a p -
toluoylphenoxy) - 2 - hydroxy - 3 - iso-  proportion such that a suitable
dosage shall be 30   propylaminopropane (0.5 g.; prepared as des-
obtained. Obviously, several unit dosage forms  95 cribed in Example 2) in
dry diethyl ether was  may be administered at about the same time. treated
with  excess 'solution of hydrogen  The dose employed depends upon the
desired chloride in diethyl ether.                 therapeutic effect, the
;route of administra- The resulting gum was scratched with di-  tion and
the duration of the treatment In the 35   ethyl ether to form DL - 1 - (3,5
- dimethyl-  adult, the doses are generally between 0.1 and  100 2 - p -
toluoylphenoxy) - 2 - hydroxy - 3 - iso-  10, more particularly between 0.1
and 1, propylaminopropane hydrochloride (0.4 g.), in  mg./kg. body weight
pet day by oral adminis- the form of a white solid, m.p. 121-123[err]C.
tration, for example in the  treatment of The present invention includes
within its  migraine. 40   scope pharmaceutical compositions which com-
The following Examples illustrate pharma- 105 prise at least one of the
benzophenone deriva-  ceutical compositions according to the inven- tives
of general formula I, or a non-toxic acid  tion. addition salt thereof, in
association with a pharmaceutically-acceptable carrier or coat- 45  ing. In
clinical practice the compounds of the           EXAMPLE 9. present
invention will normally be administered    Tablets of the formula:- 



orally or parenterally. Solid compositions for oral administration   DL - 1
- (3,5 - dimethyl - 2 - p-    110 include compressed tablets, pills,
powders and    toluoylphenoxy) - 2 - hydroxy- 50  granules.  In such  solid
compositions, one    3 -  isopropylaminopropane or more of the active
compounds is, or are,    hydrochloride             20  'mg. admixed with at
least one inert diluent such as  lactose                    49.5 mg.
starch, Sucrose or lactose. The compositions  starch
20  mg. may also comprise, as is normal practice, addi-  dextrin   '
-  20  mg. 115 '55  tional substances other than inert diluents,  magnesium
stearate             0.5 mg. e.g. luricating agents such as magnesium
stearate.                                 were prepared by intimately
mixing the amine Liquid compositions for oral administration hydrochloride,
lactose, starch and dextrin and include pharmaceutically-acceptable
emulsions,  passing the mixture through a 60-mesh British 60  solutions,
suspensions, syrups and elixirs con-  Standard sieve. After addition of the
mag- 120 taining inert diluents commonly used in the  nesium stearate, the
mixture was granulated to art such as water and liquid parafin Besides  a
suitable size and the grianuls were com- inert diluents such compositions
may also com-  pressed to form tablets.    9
1,495,680                                     9 EXAMPLE 10.
phenoxy) - 2 - hydroxy - 3 - isopropylamino- An injectable solution of the
following con-  propane and non-toxic acid addition salts position:-
thereof. 3. DL -1- (3,5 - Dimethyl - 2 -p-tolu-  55 DL - 1 - (3,5 -
dimethyl - 2 - p          oylphenoxy) - 2 - hydroxy - 3 - isopropyl- 5
toluoylphenoxy) - 2 - hydroxy-          aminopropane and non-toxic acid
addition salts 3- isopropylaminopropane                thereof.
hydrochloride                  2.5 g.     4. DL - 1 - (2 - Benzoyl - 3,5,6
- tri- distilled water               to 100 ml.  methylphenoxy) - 2 -
hydroxy - 3 - isopropyl-  60 aminopropane and non-toxic acid addition was
prepared by dissolving the amine hydro-  salts thereof. 10   chloride in
the distilled water. The solution    5. DL - 1 - (3,5 - Dimethyl - 2 - o -
tolu- was filtered and filled into ampoules which  oylphenoxy) - 2 -
hydroxy - 3 - isopropyl- were sterilised in an autoclave.
aminopropane and non-toxic acid addition salts  65 thereof. EXAMPLE 11.
6. DL - 1 - [2 - (2,6 - Dimethylbenzoyl)- Tablets of the formula:-
3,5 - dimethylphenoxy] - 2 - hydroxy - 3- 15   DL - 1 - (2 - benzoyl - 3,5
- di-         isopropylaminopropane and non-toxic acid methylphenoxy) - 2 -
hydroxy-           addition salts thereof.                    70 3 -
isopropylaminopropane                 7. DL - 1 - [2 - (2,4 -
Dimethylbenzoyl)- hydrochloride                 20  mg.  3,5 -
dimethylphenoxyl - 2 - hydroxy - 3 - iso- lactose
49.5 mg.  propylaminopropane and non-toxic acid addi- 20  starch
20  mg.  tion salts thereof. dextrin                         20  mg.    8.
DL -1 - (2 - Benzoyl - 3,6 - dimethyl-  75 magnesium  stearate
0.5 mg.  phenoxy) -2 - hydroxy - 3 - isopropylamino- propane and non-toxic
acid addition salts were prepared by intimately mixing the amine  thereof.
hydrochloride, lactose, starch and dextrin and    9. DL - 1 - (2 - p -
Chlorobenzoyl - 3,5- 25   passing the mixture through a 60-mesh British
dimethylphenoxy) - 2 - hydroxy - 3 - isopro-  80 Standard sieve. After
addition of the mag-  pylaminopropane and non-toxic acid addition nesium
stearate, the mixture was granulated  salts thereof. to a suitable size and
the granules were com-    10. DL - 1 - t - Butylamino - 3 - (3,5 - di-
pressed to form tablets.                  methyl - 2 - p - toluoylphenoxy)
-2 - hydroxy- propane and non-toxic acid addition salts  85 30
EXAMPLE 12.                  thereof. An injectable solution of the
following com-    11. DL - 1 - (3,5 - Dimethyl - 2 - p- position:-
toluoylphenoxy) - 2 - hydroxy - 3 - (2- DL - 1 - (2 - benzoyl - 3,5 - di-
phenylethylamino)propane and non-toxic acid 



methylphenoxy) - 2 - hydroxy-           addition salts thereof.
90 35    3 - isopropylaminopropane                  12. The hydrochloride
of a benzophenone hydrochloride                  2.5 g.   derivative
claimed in any one of claims 1 to 11. distilled water               to 100
ml.   13. Process for the preparation of a benzo- phenone derivative as
claimed in claim 1 was prepared by dissolving the amine hydro-   which
comprises reacting an epoxy compound  95 chloride in the distilled water.
The solution  of the general formula:- 40 was filtered and filled into
ampoules which were sterilised in an autoclave. [err] WHAT WE CLAIM  IS:-
1. A benzophenone derivative of the gen- eral formula:- (wherein R[err], m
and n are as defined in claim 45              [err]                      1)
with an amine of the general formula:- [err]                    100 wherein
R[err] is as defined in claim 1. wherein R[err] represents an isopropyl,
t-butyl or    14. Process according to claim 13 in which 2-phenylethyl
group, R[er]] represents a methyl  the reaction is carried out in an
organic sol- group or a chlorine atom, n represents 1 or 2  vent at a
temperature between 0[err]C. and and m represents 0, 1 or 2, and non-toxic
acid  1000C.                              105 50  addition salts thereof.
15. Process according to claim 13 or 14 fol- 2. DL - 1 - (2 - Benzoyl - 3,5
- dimethyl-  lowed by the step of converting the resulting    9
1,495,680                                   9 EXAMPLE 10.
phenoxy) - 2- hydroxy - 3- isopropylamino- An injectable solution of the
following com-  propane and non-toxic acid addition salts :position:-
thereof. 3. DL - 1 - (3,5 - Dimethyl -2 - p - tolu-   55 DL - 1- (3,5
-dimethyl - 2 - p              oylphenoxy) -2 - hydroxy -3   isopropyl- 5
toluoylphenoxy) - 2 - hydroxy-            aminopropane and non-toxic acid
aitron salts 3 - isopropylaminopropane                       thereof.
hydrochloride                    2.5g.      4.DL - 1 - (2  Benzoyl - 3,5,6-
t- distilled water               to 100 ml.  methyphenoxy) - 2- hydoxy - 3
- isopropyl-  60 aminopropane and non-toxic acid  ddition was prepared by
dissolving the amine hydro-  salts thereof. 10  chloride in the distilled
water. The solution    5. DL -1- (3,5 - Dimethyl - 2-o - tolu- was filtered
and filled into ampoules which  oylphenoxy) - 2 - hydroxy - 3 - isopropyl-
were sterilised in an autoclave.          aminopropane and non-toxic acid
addition salts  65 thereof. EXAMPLE 11.                    6. DL- 1- [2 -
(2,6 - Dimethylbenzoyl)- Tablets of the formula:-                3,5 -
dimethylphenoxy] - 2 - hydroxy - 3- 15  DL -1- (2 - benzoyl -3,5 - di-
isopropylaminopropane  and non-toxic add methylphenoxy) - 2 - hydroxy-
addition salts thereof.                    70 3 - isopropylaminopropane
7. DL - 1- [2 - (2,4 - Dimethylbenzoyl)- hydrochloride              20  mg.
3,5 - dimethylphenoxy] - 2  hydroxy - 3- iso lactose
49.5 mg.  propylaminopropane and non-toxic acid addi- 20  starch
20  mg.  tion salts thereof. dextrin                          20  mg.    8.
DL -1 - (2  Benzoyl - 3,6 - dimethyl-  75 magnesium stearate
0.5 mg.  phenoxy) - 2 - hydroxy -3 - isopropylamino- propane and non-toic
acdd addition salts were prepared by intimately mixing the amine  thereof.
hydrochloride, lactose, starch and dextrin and    9. DL - 1 - (2 - p -
Chlorobenzoyl - 3,5- 25   passing the mixture trough a 60-mesh British
dimethylphenoxy) - 2 - hydroxy - 3 - isopro-  80 Standard sieve. After
addition of the mag-  pylaminopropane and non-toxic acid addition nesium
steatate, the mixture was granulated  salts thereof. to a suitable size and
the granules were com-    10. DL-1-t-Butylamino - 3 -(3,S-di 



pressed to form tablets.                  methyl - 2 - p - toluoylphenoxy)
-2 - hydroxy- propane and non-toxic acid addition salts  85 30
EXAMPLE 12.                 thereof. An injectable solution of the
following com-    11. DL - 1 - (3,5 - Dimethyl - 2 - position:-
toluoylphenoxy) - 2 - hydroxy   3 - (2- DL - 1 - (2- benzoyl -3,5- di-
phenylethylamino)propane and non-toxic acid methylphenoxy) - 2 - hydroxy-
addition salts thereof.                    90 35    3 -
isopropylaminopropane                   12. The hydrochloride of a
benzophenone hydrochloride                   2.5 g.   derivative claimed in
any one of claims 1 to 11. distilled water               to 100 ml.   13.
Process for the preparation of a bzo- phenone derivative as claimed in
claim  1 was prepared by dissolving the amine hydro-   ich comprises
reacting an epoxy compound  95 chloride in the distilled water. The
solution  of the general formula:- 40  was filtered and filled into
ampoules which were sterilised in an autoclave. WHAT WE CLAIM IS:-
[err] 1. A benzophenone derivative of the gen- eral formula:- (wherein R2,
m and n are as defined in claim 45
1) with an amine of the general formula:- [err]
[err]                         100 wherein R[err] is as defined in claim 1.
wherein R[err] represents an isopropyl, t-butyl or.   14. Process according
to claim 13 in which 2-phenylethyl group, R[err] represents a methyl  the
reaction is carried out in an organic sol- group or a chlorine atom, n
represents 1 or 2  vent at a temperature between 0[err]C. and and m
represents 0, 1 or 2, and non-toxic acid  100[err]C.
105 50  addition salts thereof.                      15. Process according
to clani 13 or 14 fol- 2. DL  1  (2 - Benzoyl - 3,5 - dimethyl-  lowed by
the step of converting the resulting    10
1,495,680                                        10 benzophenone derivative
by methods known   acid addition salt thereof, inassociationwith a per se
into an acid addition salt.            pharmaceutically-acceptable carrier
or coat-  20 16. Process for the preparation of a benzo-  ing.
20 phenone derivative of the general formula de-  19. Pharmaceutical
compositions  which 5   picted in claim 1, wherein R[err], R[err], m and n
are  comprise, as active ingredient, at least one of as- defined. in claim
1, and acid addition salts  the benzophenone derivatives claimed in claims
thereof substantially as hereinbefore described   2 and 3, or a non-toxic
acid addition salt  25 with especial reference to any one of Examples
thereof, in association with a pharmaceutically 1 to 8.
acceptable carrier or coating. 10    .17. Benzophenone derivatives of the
general    20. Pharmaceutical compositions according formula depicted in
claim 1, wherein R[err], R[err],  to claim 18 or 19 substantially as
hereinbefore m and n are as. defined in claim  1, and acid   described with
especial reference to Example  30 addition salts thereof widen prepared by
the   9, 10, 11 or 12.. process claimed in any one of claims 13 to 16. 15
18. Pharmaceutical  compositions  which                J. A. KEMP & CO.,
comprise, as active ingredient, at least one of        Chartered Patent
Agents, the benzophenone derivatives claimed in any                14,
South Square, one of claims 1 and 4 to 11 or a non-toxic           Gray's
Inn, London, W.C.1 Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1977. Published  by the Patent Office, 25
Southampton Buildings, London, WC2A  AY, from :.which copies may be
obtained.    


