4

- di met hyl am no -

962, 461
by vol une of toluene until

[err] -

chl ori de, 5 -
evol ution of

([err]

met hyl propyl ) -3,.7-di chl-oro-i m nosti bene

of 10 parts of
[err],

EXAMPLE 3.

9.65 Parts of |n1nost|Ibene for 14 hours
under nitrogen. i'n 300 gAe’fEﬁﬁg ﬁl’mm&i uene . \Mter is
added to t e cool ed charge and wiNgy 7.5 parts of

[ err]-dimethylani no- [err] et hyﬁ£r Rt}lases are separated. The tolgtﬁg %631
is 70 “SMopyl chigwy Rpterd Arpication apdfilingrEonpfete Sppsifinsier: Wvg: A2 0er | |
dried over %ta"" : }'\, hy dr¥ud?68340uene are added. '
carbonate % \e rApelication mads igj§udtzerlg! (No. 7A49§m;#en§$dﬁ59of 2 parts

of sodi um a@Qd
tol uene is: wd ‘

stlrrlng

- di al Iyl am no- n-but yl

65 . .obtai ned.

'S Aallrronl a Cceases.

chloride in 50 parts by '
vol une of toluene is then added and the 5
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We? J. R. Gy A.G,, a body corporate
organised according to the laws of Switzer-
land, of - 215, Schwarzwaldallee,
Switzerland, do hereby declare the invention,
for which we pray that a- patent may be
granted to us, and the method by which it
1s to be performed, to be particularly des-
cribed in and by the following statement:—

The present invention relates to substituted
SH-dibenz]b,flazepines  having  valuable
pharmacological properties, as well as pro-
cesses for the production thereof.

Specification No. 828,495 describes and
claims N-substituted iminostilbenes of the
general formula

! NER
—Am
wherein

X represents a hydrogen or a halogen atom
or a methyl group,
Y represents an alkylene radical having
. 2—6 carbon atoms, and 2—4 bridging
" members. between N and Am, and
Am ‘represents a dlalkylammo radical,
-each alkyl group of which contains 1
to 4 carbon atoms, wherein both alkyl
... radicals may be joined to form a
saturated ‘N-heretocyclic ring.
* Specification No. 828,495 also discloses

and claims various procésses. for the pro-
- duction of compounds: of the general formula

Ia as defined above. -

It . has been found fhat certain’ SH-

- dibenzo[b.flazepines ‘ not disclosed in speci-

- fication No. 828,495 and having the general

) 35‘ formula
~_IF [-Py_ce 4s 6d.)

S e

Basle, :

o0,
T EH.;‘;‘ —C{j"'/v}j "
. .i: Ry \.R“

wherein

Y représents a hydrogen or a halogen

-40

. .atom,

Z represents a hydrogen or a halogen

© atom,

one of the symbols R, and R, repreésents

" the methyl group and the other hydrogen,
and - : .

R, and R, represent alkenyl radicals each
having - from 2 to 4 carbon atoms -or
alkyl radicals each having from 1 to 4
carbon atoms or R; and R, may jointly
represent an alkylene chain having from

2 to 8 carbon atoms and forming with

the nitrogen atom to which they atre
attached a heterocyclic radical other
- -than the hexamethyleneimino radicaly
have valuable pharmacological properties, in
particluar spasmolytic, anti-allergic, sedative,
anticonvulsive and anti-emetic activity. -
The compounds of the above defined

‘general formula I may be produced by reac-

ting an iminostilbene of the gmeral formula
A ‘”;@

wherem Y and Z have the meamngs given

50
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and the whole is refl uxed
r esi due S d| st| |1 ed I n a high vacuum wher e-

_ - aadeu - ' T ge upon

-5 (- [err] d| met hyI am no- [err] rret hyI propyl) and the phases are separat ed.
The tol uene I m nostil bene passes over at 158-161[err] under phase is
washed with water, dried over 0.025 torr. The base crystal I'i ses
from acetone potassium car bonat QQ% evapor at ed. The 25 in the form of
yel l ow nikrocrystals which res dutd distilled in a high vacuumto give
melt at Ziove] 8{nem5]pmsm of an acid-binding hydrogen brorhide if [thd I’p}esenced ofildi-yl am.no -
[err] - mhyoithar \ebtdr-of a basic aldohel ]byupﬂpﬁmxxdcltd@rpﬂbpﬂrwndw i - eﬁocfohol iCc
i mi nost i [oh&hsegeneral f°rﬁylélrochl oric aci d e %\éﬁ{n ’r“i‘%‘@@“’l’?‘(ﬁﬂ“n e Zwetone -

20 potassium carbonate and concentrated. The
for 14 hours under

nmelts at 202-203[err]. The cgystal s uam of <
90 30 were igotbg,fopmafnel [ ow prlcslﬂ’ﬁounds of the general forilnmarieaoefw&cyol-l C

conmpounds of -t he genbr aIl R, On  ush negactiy- @ hiestive- eatdr naf St |Hydhexye 65or. 3-
fornul a br ono- i nRno&ti | bene, ?ﬂe pwpfpr phie QWF'Hbf“[‘@F’r]

met hyl propyl chloride, 5-([err]-d t hyl am no- . _

[ err] -sretiapbiR rQPR], 1§ B Qravd Mk ed-1 | bene or H==c [err] 35 (.'[ err] -
di rrethylamsrgbenal[o&rr] - net hyl propyl -3 - ror mmOStllbene

respect i ve‘f‘:‘ggcdﬁ'é’ Bligp P@dﬁnsmg aW A% anal ogcb'
EXAVPLE 3 ide sodumegorg%{ [ypf’ WBsti | bene are Gﬁzs %TWeaHl n_ wherein 40 -
270 paot hﬁhﬁ M 8o r&ugthﬁ,ﬁl uene. Y repr dhts a hydrogen or a_

g .

hal ogen aydvide. Ble reactiorAcalibpeatrnad af 2.5 parts of sodiumamde- . Z

repr esenfihp: su'gﬁf@“su el r"&ﬂ'?sg%
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~chlor
iminostilbene  and 3-brommmmost11bene
They may be produced, for example, by
treating  3,5-diacetyl-iminodibenzyl  with
hydrazoic acid according to the Schmidt
hydrazoic acid reaction (Organic Reactions
1946, 3, 307) followed by partially hydro-
lysmg the acetamido compound to form 3-
amino-5-acetyl-iminodibenzyl, diazotising this,
reacting the diazonium halides with cuprous
halides according to Sandmeyer and bromi-
nating the 3-halogen-5-acetyl-iminodibenzyls

_ obtained "in the 10-position with N-bromo-

succinimide, splitting off hydrogen halide and
hydrolysing, for example with caustic alkalies
in the cold, to form 3-halogen-iminostilbenes.

As. reactive esters of basic alcohols -of the
general formula ITI, in particular the halides,
aryl sulphonic acid esters and
methane sulphonic acid esters are wused.
Examples thereof are y-dimethylamino-p-butyl
chleride, -y-diethylamino-n-butyl chloride, -
di-n-butylamino-n-butyl chloride, y-pyrroli-
dino-n-butyl chloride, y-piperidino-n-butyl
chloride and the corresponding bromides and
toluene-p-sulphonic acid esters, as well as
v-di-methylamino-@-methylpropyl  chloride,
v-diethylamino-B-methylpropyl chloride, -
pyrrolidino-S-methylpropyl chloride and +-
piperidino-B-methylpropyl chloride. The first
group of reactive esters of basic alcohols
is obtained, for example, starting from 1,3-
butylene glycol by reacting it with acetyl

chloride to form 3-chloro-n-butyl acetate,

reacting the latter ‘with a suitable secondary

amine and converting the 3-tertiary amino-

n-butanol obtained into its chioride, bromide

.or toluene sulphonic .acid ester.

The N-substituted 8-methylpropyl chiorides

can be obtained for example, by adding

B 00

4

wherein R; and R, have the meamngs g:ven
above. The reaction can be performed, for
example, at a moderately raised temperature

of, e.g. 80—120°, in an inert solvent such

H-—N< S \'

r epr esentthe pre hﬁqﬂcer‘)fanhw‘tg icat wheyein Rn Rr» Ldpve tb dr opwi se
at 60- 70 ¥veth HEaBRIeth BT s Pr |EERART ) phontc V\fal | e
olyene” an
stirrigg's Elrmg&ym SRR itk IR EftBRC LN a Tsel.a&ldﬂ? grfoura “aitkat he ot her
Jrepre-  startifig XiateFifls |oﬁﬂfee§ehdxaiefdﬂumrlllaodﬁmlar sents hydrogen,
and 45 areTHier eradpit,i b?rdlelilore-ug @lb% of y- met hyl - R[err] and R[err]

(]

as, eg. a low molecular ~weight ‘alkanol or - -

‘alkanone, an excess of the amine being

reacted being advantageously used as acid-
binding agent. Depending on- the boiling
point of the amine used and of the solvent

‘as well as on the reaction temperature neces-

sary, the reaction is sometimes to" be per-
formed in a closed vessel. Reactive esters
of hydroxy compounds of the general formula
IV are obtained, for example, by reacting
alkali metal compounds of optionally substi-

-tuted iminostilbene of the general formula II

with 1-bromo-~3-chlorobutane, 1,3-dichloro~
butane or y-bromo-S-methylpropyl chloride
or with halogen butyl aryl sulphonic acid

ac1d esters.

Secondary amines of the _gcneral formula

V. are dimethylamine, dicthylamine, = di-n-

butylamine, pyrrolidine, piperidine.

80

85

‘esters or halogen butyl methane sulphonic . .

95

-Compounds of the general formula I are- . -_

:obtamed according to a further process by =
heatmg a compound of the general formula...\ _

- v'(ﬁ:f@i ."‘.-'-

e —

L

wherein Y, Z, R, R, R, and R, \have =

—




ethylam no-[err]-

atoms or

met hyl propyl

chloride in 100
parts by volune of anhydrous tol uene is added

—each fravimg from
car bon atons or
refluxed for

. and

Wat er

T—to 4"

Rl err]
16 hours,.

i's then ;added to the reaction m x-
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- soluble.

are attached a heteroc
radi cal ot her

RS ! viI.
c;.,z—CH—CH—I(

’?1 Rz

wherein Ry represents an alkyl radical having
from 1 to 4 carbon atoms or hydrogen and
Y, Z, R, and R, have the meanings given
above, with an alkylating agent -capable of
introducing an alkyl group having from 1
t0 4 carbon atoms. Starting materials of the
formula VII are obtained, for
example, if analogously to the second process
for the production of compounds of the
general .formula I, ammonia or a low mole-
cular monoalkylamme is reacted instead of
a secondary amine with a reactive ester of
a hydroxy compound of the general formula
IV. As low molecular alkylating agents, for
example, dimethyl sulphate, diethyl sulphate,
methyl iodide, ethyl iodide, ethyl bromide,
n-propyl bromide, n-butyl bromide and
toluene-p-sulphonic acid methyl ester are used
in the presence of acid binding agents such
as, e.g. sodium or potassium carbonate, and
an inert organic solvent, and also, for
example, formaldehyde is used in the presence
of formic acid.

The compounds of the genetal formula I
form salts with inorganic or organic acids
such as hydrochloric acid, hydrobromic acid,

- sulphuric acid, phosphoric acid, “methane

sulphonic acid, ethane disulphonic acid, acetic
acid, citric acid, malic acid, succinic acid,
maleic acid, fumaric acid, tartaric acid, ben-

zoic acid, phthahc -acid and 8-chlorotheo—

phyllin, Some of these salts are water-

The following examples further illustrate

the production of the new compounds accord-
-ing- to the invention. Where not otherwise

stated, parts are given as parts by weight

cand then' relationship to parts by volume
“is as that of grammes to cubic centimetres.

The temperatures are in degrees Centigrade.

—

dasic, leahelm ofittesy generaloin F%EW

§
W { fgi- ( 0 uclggﬁt gfyl
ds O 6% tl§ éﬁ?ﬂz Of con- dRdcBdhYt
trefting o Gf@mﬁﬂ(bf theo pefieralg remdvid frhﬁtlﬁlbmm:g@lmsehmﬁﬂng obt ai ned.

th

T ‘%ﬁé‘@
Parts of - |mnos&JIpene and 1.95 partsmmr%ghé;glm mﬂ

refl uxed i n@@\pﬁ@;

is a%td

B&u
s Rvith diluted hydrochloric acid.

e

Teg

high vacuum whereupon the 5-(y-diethyl-
amino-n-butyl)-iminostilbene passes over at
185—190° under 0.5 mm. pressure.

The hydrochloride prepared with alccholic
hydrochloric acid and recrystallised from

On wusing -y-pyrrolidyl-n-butyl chloride
(B.P..; 82—87°), 5-(y-pyrrolidyl-n-butyl)-
iminostilbene (B.P..;; 206—208°), and on
using y-dimethylamino-n-butyl = chloride,
5 - (y - dimethylamino - n - butyl) - imino-
stifbene (B.P.,2s 172—176° ) are obtained
in an analogous manner.

‘acetone melts at 193—195°,

ExAMPLE 2.

12 Parts of iminostilbene are dissolved in
350 parts by volume of anhydrous benzene
and 9.5 parts of y-pyrrolidyl-8-methylpropyl
chloride (B.P.;, 95°) in 15 parts by volume
of anhydrous benzene are added.

A suspension of 2.75 parts of sodium amide
in toluene is added at 60° while stirring
well and the mixture is stirred for 5 hours
at 60°. The whole is then refluxed for 13
hours, whereupon water is added to the
reaction mixture and the basic portions are
removed from the benzeme by extracting
three times with diluted hydrochloric acid.
The combined extracts are made alkaline and
extracted with ether and the ethereal solution

is dried over potassium carbonate and con-

centrated. The residue is distilled in a high
vacuum whereupon the S5-(y-pyrrolidyl-8-

-methylpropyD-iminostilbene - passes over at

165° under 0.06 mim. pressure,

The hydrochloride prepared with alcoholic
hydrochloric * acid and recrystallised from
acctone melts at 108—115°.

On using 7y-diethylamino-S-methylpropyl

- chloride (B.P.;; 539), ‘the 5-(y-diethylamino-

i8-methylpropyl)-iminosilbene (B.P.,.,; 164.5°)
is obtained in an anmalogous manner.

"~ On using 3,7-dichloro-iminostilbene and
y-piperidino-n-butyl chloride, 5-(y-piperidino-~
n - butyl) - 3,7 - dichloro - iminostilbene
is obtained in an analogous manner, and on
using +y - dimethylamino ~ 8 - methylpropyl

"H@ j tﬁnﬁ/ Wélilg?t ly

resi

[@r 1]

having from 2 to 4 carbon
radi cal s
o opwWSE Wi testT g strongly at 60[err]
the whole is then
represent an al kyl ene chain having from 50
~ 2.to 8 carbon atonms and

cIa|m1 in
ca ormte and
due is

al kyl ene

EXAMPLE
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¢claim 2.
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by extractmg thrée times with diluted hydro-
chloric acid. The combined . hydrochloric acid
extracts are made alkaline and extracned with
ether, and the ethereal solution is dried over
potassium carbonate . and- concentrated. ‘The
residue is distilled .in a high vacuum where-
upon  5-(y-dimethylamino-~8-methylpropyl)-
iminostilbene passes over at 158—161° under
0.025 torr. The base crystallises from acetone
in the form of yellow mlcmcrystals whlch
melt at 77—78°, - .

The hydrochloride pzepared with alcoholic

hydrochloric acid -and recrystallised from -

acetone melts at 202-—203°. The crystals
were in the form of yellow prisms.

On wusing 3-chloro-iminostilbene or 3-
bromo-iminostilbene, and y-dimethylamino-S3~
methylpropyl chloride, 5-(y-dimethylamino-
B-methylpropyl-3-chloro-iminostilbene or - -5-
(y - dimethylamine - 8 - methylpropyl - 3-

bromo-iminostilbene respectlvely are obtamed _

in an analogous manner.

45
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. EXAMPLE 4, .
9 6 Parts of iminostilbene are dissolved in

'270 parts by volume of anhydrous toluene.

A suspension of 2.5 parts of sodium amide
in toluene is added dropwise at 60—70°
while stirring strongly whereupon the reaction
mixture .is refluxed for 13 hours.:

The. solution of 8.5 parts of- -y-methyl-
ethylamino-8-methylpropyl chloride - in- 100
parts by volume of anhydrous toluene js added
dropwise while stirring strongly at 60°. and
the whole is.then refluxed for 16 - hours.

Water is then added to the reaction mix- .

ture, the basic portions are removed from
the toluene phase by extracting ‘thre¢ times

with dilute hydrochloric acid. The combined . .

extracts are made alkaline and extracted with
ether, - ‘the ethereal solution is dried over
potassium carbonate and concentrated. The
residue is distilled in a high vacuum where-
upon 5 - (y - methylethylamino - 8 -~ méthyl-

- propyl)-iminostilbene (BPM, 165—169°) is
.obtained.

: EXAMPLE 5 :
9.6 Parts of iminostilbene and 195 parts

of sodium amide are refluxed in 100" parts .

-by volume of toluene until evolution of

ammonia ceases. A solution of 10 parts of
y-diallylamino-S-methyl-propyl chloride in
50 parts by volume of toluene is then added

and the whole is refluxed for 14 hours under -

8

nitrogen, Water. is added to the cooled charge

and the phases are separated The toluene =~ -~
.8 - T
potassium carbonate and evaporated The = -~

phase is washed with water, dried over’
residue is distilled in a high vacuum: to give
5 - (y - diallylamino - ,B methyl
iminostilbene.”

WHAT WE CLAIM IS:—

formula
J:f )e
. _ -Cﬁ-N

wherem oo :
Y represents a hydrogen ora halogen atom,

". Z represents a hydrogen or 4 lialogen atom,

prqpyl)-

1. Heterocychc compounds of the general =

%

-.one of the symbols R, and R, represents - -
the methyl. group and the ~other- Tepre-

. sents hydrogen, and. - -
‘R; and 'R, represent alkenyl rad1cals each

having from 2 to 4 carbon atoms or .

alkyl radicals each having: from 1 to 4
-carbon atoms or R; and R, may jointly

represent an alkylene cham having from ..
2 to 8 carbon atoms and forming with'
the nitrogen atom ™ to which “they. aré -

- attached a heterocyclic radical® other than
" the hexamethyleneimino radical.

100

105

‘2. Heterocyclic compounds as claited in 1>~

claim 1 in which R, and. R, representﬂﬁl\llﬂ

radicals having from 1 to 4 carbon -atoms, -

or Ry and ‘R, may jointly - repiésent -8
alkylene chain having from 2 to .8 carbon .

atoms and - forming with the - ‘nitrogen: atomy; .
to which they are attached a:heteroc dic
radical other than the hexamethylene'
radical.. '

3. A pfocess for produang heterocy cll' : .



propyl;y-inminostil bene. - " conprises reacting a reactive ester of a 12.
N- het-erocyclic conmpounds as cl ai med hydr oxy conpound of the general
formula in claim2 as herein described in Exanpl e [err]
1. 13. N-heterocyclic conmpounds as cl ai ned
55 in claim2 as herein
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The hydrochloride prepared with alcoholic
hydrochloric acid and recrystallised from
acetone melts at 202—203°. The crystals
were in the form of yellow prisms.

On wusing 3-chloro-iminostilbene or 3-
bromo-iminostilbene, and y-dimethylamino-8-
methylpropyl chloride, 5-(y-dimethylamino-
{3-methylpropyl-3-chloro-iminostilbene or- -5-

(v - dimethylamino - 8 - methylpropyl - 3- °

bromo-iminostilbene respectively are obtamed
in an analogous manner. -

ExaMPLE 4.

9.6 Parts of iminostilbene are dissolved in
270 parts by volume of anhydrous toluene.
A suspehsion of 2.5 parts of sodium amide
in toluene is added dropwise at 60—70°
while stirring strongly whereupon the reaction
mixture is refluxed for 13 hours.

The solution of 8.5 parts of y-methyl-
ethylamino-G-methylpfopyl chloride in 100
parts by volume of anhydrous toluene is added
dropwise while stirring strongly at 60° and
the whole is then refluxed for 16 hours.
Water is then added to the reaction mix-
ture, the basic portions are removed from
the toluene phase by extracting three times
with dilute hydrochloric acid. The combined
extracts are made alkaline and extracted with
ether, the ethereal solution ‘is dried over
potassium carbonate and concentrated. The

residue is distilled in a high vacuum where-.
upon 3 - (y - methylethylamino ~ 8 - methyl-.
propyl)-iminostilbene (B.P.,.q5 165—169°) is .

obtained.
EXAMPLE 5.
9.6 Parts of iminostilbene and 1.95 parts
of sodium amide are refluxed in 100 parts

\"%MQQ f feronpounds cl

én clalm 2

9.6 Paits ad?tﬁ‘égﬁ%eneaﬁld 1.95 parts

l f 10 f

oluene
potassium carbonate and evaporated The

5 - (y - diallylamino - 8 - methyl ~ propyl)-

iminostilbene.
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1. Heterocyclic compounds of the general

formula
2070
d N nz S L
CH2 C{-l"C('I"'N

“wherein

Y represents a hydrogen or a halogen atom,

Z represents a hydrogen or a halogen atom,

one of the symbols R, and R, represents

the methyl group and the other repre-
sents hydrogen, and '

R; and R, represent alkenyl radicals each

having from 2 to 4 carbon atoms or
alkyl radicals each having from 1 to 4
carbon atoms or R, and R, may jointly
represent an alkylene cham having from
2 to 8 carbon atoms and forming with
the nitrogen atom to which they are
attached a heterocyclic radical other than
the hexamethylepeimino radical.

2. Heterocyclic compounds as claimed in
claim 1 in which R; and R, represent alkyl
radicals having from 1 to 4 carbon atoms
or R; and R, may jointly represent an
alkylene - chain" having-from:2 to 8 carbon
atoms and forming with the mtrogen atom
to which they are attached 'a beterocyclic
radical other than the hexamethylenenmno
radical.
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3. A process for producing heterocycllc-'-'

T -
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formula

A0, 0, -

with a :eaétive ester of a basic alcohol of
the general formula

' : R,
HO—CH—CH—CH—N<
l R,
. R1 R2 .

1

wherein Rl, R:, Ry R, Y and Z have
the meanings defined in claim 1.

. 4. A process as claimed in claim 3 in
which R; and R, have the meanings defined
in claim 2.

5. A process for producing heterocyclic
compounds as claimed in claim 1 which
comprises reacting a reactive ester of a

hydroxy compound of the general formula . .

ﬂim

—?H—Ci‘H—OH
with a secondary amine of the general formula

R,

H—N<: vV
4

wherein Y, Z, R, Ry, R; and R, have the
meanings given in claim 1.

6. A process as claimed in claim 5 in
which R; and R, have the meaning defined
in claim 2.

7. A process for producing heterocyclic com-
pounds as claimed in claim 1 which comprises
heating a compound of the general formula

000,
VL
CO -0 ""CHZ—(I'H‘T-

-wherein Y, Z,'Rl, Rz, R; and R, have the
meanings given in claim 1, until .one mole-
c¢ilar proportion of carbon dioxide is split
off - -

9. A process for producmg heterocyclic
compounds as - claimed in claim 1 which
comprises treating a oompound of the general
formula

CH-CH

e

.n,nz

“viL.

wherein Rg' represents a low alkyl radical

or hydrogen, and Y, Z, R, and R; have the
meanings given in clmm 1, with an alkylating
agent capable of mtroducmg an alkyl group
having from 1 to 4 carbon atoms.

10. A process as claimed in claim 7 in.

which R; and R, have the meaning defined
in claim 2.
11, N - (y - dimethylamino - 8 ~ methyl-
propyl)-iminostilbene.

12, N-heterocyclic compounds as claimed
in claim 2 as herein described in Example
1.

|13, N-heterocyclic compounds as claimed
in claim 2 as herein described in Example 2.

14. N-heterocyclic compounds as claimed
in claim 2 as herein described in Example 3.

15. N-heterocyclic compounds as claimed

in claim 1 as hereinbefore described in any one

of Ezamples 4 to 6.

16. Process for the production of N-
heterocyclic compounds claimed in claim 2
substantially as hereinbefore described in
Example 1.

17. Process for the production of N-hetero-
cyclic compounds claimed in claim 2 sub-
stantially as bereinbefore described in
Exzample 2,

8. Proc&ss for the producuon of N-hetero-

cyclic compounds claimed in claim 2 sub- -

stantially as hereinbefore described in

“Example 3.

19. Process for the production of N-hetero-
cyclic compounds claimed in claim 1 sub-
stantially as hereinbefore described in any one
of Exzamples 4 to 6.

W. P. THOMPSON & CO., -
12, Church Street, Liverpool, 1.
Chartered Patent Agents.

Reference has been directed in p;n'suanee 6f
Section 9, subsection (1) of the Patents Act,
1949, to patent No. 914,717.

~.

" Leamington Sba Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leumngton) Ltd.—1964. Published by The Patent Office, 25 Southampton Buildings,
London, WCZ, from which copics may be obmned.

45

50

55

65

70

5

* ¢ L M s x



