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COMPLETE SPECIFICATION 

3-(3-Hydroxyphenyl)-1-Phenacyl-Piperidine Compounds a.nd 
their preparation 

We, TANABE SBIYAKU Co., LTD., a cor­
poration organized under the laws of Japan, of 
21, Doshomachi 3-chome, Higashi-ku, Osaka, 
Japan, do hereby declare the invention, for 

5 which we pray that a patent may be gianted 
to us, and the method by which it is to be 
perf omied, to be particularly described in and 
by the following statement: -

This invention relates to derivatives of 3-
10 (3 - hydroxyphenyl) - 1 - phenacylpipCricline 

and U> a process for preparing these com-

15 

-

pounds. . . . . . 
The compounds of the present invention 

are represented by the following f orm\tla: 

R.' 

"°'QB-<'i«>-Q 
(I) 

---- ·-

whCrein R. is a lower alkyl group containing 
up to 4 carbon atoms or a beniyl. group. and 
R1 is a hydrogen atom or a lower alkyl group 
containing up to 4 carbon atoms. The inven-
tion also provides the acid addition salts of 20 
these compounds. . 

We have found that the 3 - ('3 - hydroxy­
phenyl) - 1 - phenacyl - piperidine compounds 
of this invention are useful ·as analgesics. 
Among them,. 3 - (3 - hydroxyphenyl) - 3-· 25 
methyl - 1 - phenacyl - piperidine possesses 
an analgesic effect comparable to meperidine. 
and is less toxic than meperidine. The anal­
gesic effect and the toxicity in mice are indi".' 
cated in . Table l _ where they are . compared 30 
to those of meperidine and codeine, 

TABLE 1 

. ·.': 

~.-~~~:::-.. · 
. _ _ .· , 3-(3-hydroxyphenyl)­
'\.... - _ , - 3:m~yl-1-phenacyl­

·~. ~- · p1pendine 
:---_;_ -· .. 

Meperidine 

Codeine 

Analgesic ED60* Toxicity LD60** 
(mg.fkg.) (mg./kg.) LD10/ED00 

12.l 

12.5 

24.3 

368.0 

273.5 

231.2 

30.4 

21.9 

9.5 

* Calculated from the pain reaction time of groups of ten· mice on a hot 
plate at 55 °C. 

** Calculated from .the mortality of groups of five mice for 24 hours after 
subcutaneous administration. 

(Pri~I 4s. 6d.) 

,. 



1. 

2 I· ·.. 1;()145~1~ : . •. _..,.,..~ 

. .t\~l;di11g to the present invention, the c:ooi- lv~'.~µc:~:- ~ "/f-riton" B, and .~1,1cing the ;'r' 
... ·~:&&!~9:~~:r;1i!9J;l:iJ:,.~~~= ~=~~~~:;:s!e ~,f=::.$~ " 6q:~:.;· 

·bromide. 0r. phenacyl chloride, with a . 3-(3"' nucleus . Tb.e word " Triton " •iS ;a>-'tegj.st.ered 

S ~yQ- pperidme ~po""d ~ ~ ii~it~ ~. 

'~~. ·. . . . . • ... 'l?RBPARATION A: .. 
. ... ,... 

. so . g. of 2 - (3 - m.ethoxyphenyl) - pro- . 
(Ii) pionitrile was added to a mixture of 3 3 0:1t 70 

, .. · · · ' of glacial~·iicbtic acid, 36 'tnt Of·'.coneentratCd · • : · 
in which Rand R1 have the same meaning as ·sulphuric acid and 28 ml. of waterr,Th~·µib.t-'. 
-given above, in the presence of an acid acrep- tui."e was stined for 3.5 hours at 90° to· 100°C 

10 tor, such as potassium carlxmate, · tp 'OOtain · .and; refbixed for an additional 30 minutes at 
the co.rresponding N-phenacyl compoun,d and 1300C. Water was added to the ~action mix- 75 
hydrolysing'.tlleptoductWith'a hydrofutlic acid~ ·. ·1.1.ite and ·the' 6il ·which· 8eparated .was ex-

The reaction may be preferably carried out · •tracted · With ether. The ethereal layer was 
in. an organic solvent such 8!I a~tone, .meth- washed with water and. extracted with 10% 

15 anol,. etha:nol,: propan:ol,: or aqueous mixtureS sodiuri::t carbonate solution. ·The'aqueeus layer 
thereOf. The : reaction is advantageously ~- was· acidified . With concentrated hydrochloric 80 
tied · out at the boiling point of the reaction acid · ·and re-extract:Cd with ether: · After 
mixture. P~siUin carbonate may be ·replaced evaporatltig the· ether, :the rCsidtie was.:~ 
by llllother•acid acceptor sueh as sodium Cai- tilled under reduced pressure, whereby 45 g. 

20 hon~ an alkali µietal bicarbonate, an alkali of· 2·.~ (3 :".' methoxyphenyl) -.:. propionic. acid 
metal' hydioiide :or an 91"ganic base, such· as was obtained (B.P. 156° to 157°G/2'. mm. 85 
pyridirie. An ·excess of the starting amine may Hg.) . . ._ .. .' : .... 
be also used for this purpose. Thereafter the . 3() 'ml; Qf absolute ether solution wntaining ! : 

remaining part .of.the starting comp0un(l may 15 g~ of tlie Pto4uct was clrc>We4 iritc) 200 
2s be .removed from the reactic>n mixture. in: the Jill. of absolute-ether· solution ·cOilt'ahiing 0;33 

fdnn.- of ib N-:acetfl derivative. mol of methyl-lithium with. :stjning ai· _0° 'to· 90 
~e 3 •:- (3 -: µiethoxyphenyl) - 1 - pheD.:. ,,,._s.0onC-IDlo~.:!.penwas·. ·"?d

8 
... _)_>fd2·5a_:·.tmthe .. !tiut:~e-~--pera:~---.··.··. acyl - piperidine conipoUnds . which .··are ... A'-W."' <..U,U; <JCUU' .....U• 

obtained by -:the ab<>Ve mentioned proeed.Ure ture for an additional '30 minures and poure4 
30 are then hydrolySed ··With: a hydri>halic ·. acid, . in:to iced water containing ilmm.onium,.chloride. · 

such as hydrochloric acid or hydrobromic acid The ~ , lay~:, , .,,as separf,itc:d, · W&shed 95 . 
to obtain the final products by the cleavage successively 'with 10% sodiunj ~bOnate solu-
of the . ethereal ·linkage. The compounds o.f tion and water, dried witli anhydrous sodium 
this in~tion may form acid additiOn. -salts sulphate and evaporated tO remo.re· ether. · ne 

S with variOUs inorganic or a.rganic acids, such residue was distilled under reduced· pressµie'; · · . .. · 
as hydrochloric, hydrobromic, sulphuric, acetic whereby 14.2 g of 3 - (3 - meth~OO ·_ .. 
o! o~c acid. Examples of the starting .. butan.e-2--one was obtained as an oily Pr0cf'q¢]., , ... -~ 
p1pendine compounds represented by the for- (B.P. 135° to 140°C/15 mm ·Hg). T~·lt · ... _ ·. 
mula (II).~: 3 - (3 "'methoxy:t>henyl).-.3- ml of .a solution containiri.g -15;8 g. of~:<~·~·. 

40 methyl .. piperidin:e, 3 - ethyl - 3 - (~ - methoxy- produc;t in.dioxane> 1.5 ml. of Tritpn B (~o.- ;-.._"' 
phenyl) .. piperidine, 2,3. - dimethyl .. :3 - (.3- aqueous solution of benzyl-trhnethyl-amni~·/;1()S '· 
m.ethoxyphenyl) - piperidine, 3 .. (3 - meth- , nium .hydroxide} was added. 6.1 · g. of adj~~~ ·· :' 
oxyphenyl) - 2 - methyl - 3 - propyl - piper- nitrile was added with· stirring to $e miX$urC:..~ -~-. -· · 
idine and 3 - benzyl - 3 - (3 - methoxy- over a period of 30 minutes. . ... · · ·· .'-(':; _:-;. -: . , 

4S phenyl) - 2 - methyl - piperidine; ·· Among The reaction mixture was · s~ f_!>~ ~;:>· 

50 

them, ·the compowid wherein R1 is a hydrogen addrtional 30 minutes at 45° to 56°~110. 
atom can be prepa,red by the process described cooled; Dioxane was removed by evapoo:liti~-··: 
in: "Chemical and .Phannaceutical Bulletine the residue 'was extracted with ether after.the- . 
Vol. 11, pages 253-257.'.' additidn of water to the residue. The extract· · 

The compounds having a lower alkyl sub- --was dried; evaporated to remove ether, 8:iid . 
~tuent at the 2:-position of the pi~dine the residue was distilled under reduced p~ US 
nng may be prepared by hydrolysmg 2- •. sure;. whereby 16.6 g. of an oil,. 4~14-, 
ben.zyl- or 2 - lower alkyl - 2 - (3 - meth- (3-methoxyphenyl) -.n .;: valeronitrile \Vas oo.:. .. 
oxyph~yl) - acet~tri~ to yie.ld the corre- tain~. (B.P._ 145° to 150°C/0.1 mm Hg). 

55 spoD:ding. OJrb?Xflic aci~, ~reacting the. cart>. 15 g. ofthe product and 15 ml of Raney Dickel· . 
oxyhc aad with alkyl~lithium to obtam the were .ad(ied to. 80 •·mt of methanol and the . 120 
corresponding ketone, reacting the ketone with mixture was placed in an autocla:ve. Hydro,. 
acryloniuile in the presence of a basic cata- gen gas was introduced into the autoclave 

_ ... ;.. 

.... 



. .. 
• 

z~~~~~~~~~~~~~~~~~1~_0_14_~_1_s~~~~,--~~-
,,,.. until the pressure reached 90 kg/cm2; then the was obtained after-. recrystallisation from 

autoclave was shaken for 2 hours at 120° to: acetone-ether. 65 
1300C. The reaction mixture was filtered· and 
the filtrate was evaporated to remove meth- Analysis: Calculated for ~0H2&06N a 

S anol. The residue was extracted with ether C, 60.68; H, 6.62'; N, 3.54 
after addition of 0 water ro the residue. The Found: C, 61.00; H; 6.54; N, 3.50. 
ethereal extract- was extracted with 10% 
hydrochloric acid. The extract was made alka- The following Examples illustrate the pre-_ 
1hie .· with . pot.aSsium ·carbonate · and the paration of compounds according to 'l:h.e 70 

\0 separated oil _was extracted with ether. The invention. 
ethereal .extract was dried and evaporated 
to remove. ether. The residue was dis­
tilled under . reduced pressure, whereby 
12~0 g .. of colourless oil, 2,3-dimethyl-3-(3,., 

15 methoxyphenyl) - piperidine was obtained. 
(B.P. 138°, . to · t40°C/4 mm Hg). Gas 
Chromil.togta:phy 'of the product provided a 
single peak. The hydrochloride in the form of 
i:iolourless prisms melting at 226° to 228°C 

20 was obtained . after recrys~sation from 
¢anol. 

25 

. Analysis: Odculated for C,.,H21NO~Ha 
C, 65.74; H, 8.67; N, 5.48 

. Found: . C, 65.84; H, 8.30; N, 5.42. 

PREPARATION B . 
41 g. ·of 2 - (3 -- methoxyphenyl) - 'J.,. 

phenyl - propionitrile was added to a mixture 
consist:iDg of 30 ml. of water, 42 ml. of glacial 
acetic acid and 42 ml. of concentrated sul-

30 phuric acid, and the mixture was refluxed for 
one hour. The rea.otion mixnire was treated as 
in Preparation A. 37 g. of 2 - (3 - methoxy­
phenyl) - 3 - phenyl - propionic acid was 
obtained. (B.P. 175° to 185°C/OA mm Hg). 

35 50 mL of absolute ether solution containing 
37 g of the. pr6duct was dropped into a solu~ 
tion of 8.0 g~ of lithium and 82 g. of -methyl 
iodide .in 350 ml. of absolute ether at 2° to 

.. _. 3,~ with stirring over a period of 30 minutes. 
40 The rea.Ct:ion · mixt:Ure was stirred for an addi­

. --tloiOO 30- minutes at 5° to 10°C and was 
tt~t.~. as in. Preparation A 34.5 g. of 3-{3-
me'thoxyphenyl) -. 4 - phenyl - butane - 2 - one 

:: w!°3, thereby obtained. (B.P. 136°. to 
45 ~-- U-'J°C/0.3 mm Hg). 

·::1;2 rill. .of ." Triton " B was added to 65 
-mh of a dioxane lioliltion contalliing 20 g. of 

·- __ tf1e:pmiuct. 20. ml.· of a solution of. 5 g. of 
·. a<;ylomtrile in dioxane was dropped into the 
50...~ at. 20°. f? 36°C and the mixture ~as 

• ~·for 45 nunutes at· 40°C. The react1.on 
-. ....iniittire was treated as· in Preparation A, and 

18,6 · g. of 4 - acetyl ··- 4 - (3 - methoxy­
phenyl) - 5 ;.. phenyl - n - valeronitrile was 

55 obtained (M.P. 119° tO 120°C). 17.5 g of 
: 'the product· an:d 13 ml. of. Raney nickcl were 

added to- 90 tnl. of· methanol and autoclaved 
for. one hour at 110° to 120°C. The reaction. 
mixnire was treated as described in Prepara-

60 tlon A. 13 g. of 3 - benzyl -. 3 - (3 - mi;th.;. 
oxyphenyl) - 2 - methyl - piperidine ·was 
obtained. The perchlorate . in· the form of 
colourless needles melting at 183° to 185°C 

ExAMPLB 1. 
. 2 g. of 3 - (3 - methoxyphenyl) - 3-
methyl - piperidine was added to a solution 
consisting of 2.0 g. of phenacyl bromide, 1.5 75 
g. of potassium. carbonate and 30 ml. of 
ethanol, and the m.ixnire was refluxed for 2 
hours over a water bath. The reaction mixrure 
was poured into water and enracted with 
ether. After ·drying, a methanol solution of 
hydrogen bromide was added to the ethereal 
extract, whereby crystals of 3 - (3 - methoxy­
phenyl) - 3 - methyl - 1 - phenacyl - piper­
idine hydrobromide were predpitated. The 
product was obtained as colourless needles 85 
melting at 183° to 185°C after recrystali.isa-
tion from acetone-ethanol-ether. Yield: 
2.5 g. 

Analysis: Calculated for ~1H26BrN02 
C, 62.37; H, 6.48; N, 3.46 

Found: C, 62.31; H, 6.61; N, 3.98 
90 

2.0 g. of the hydrobrom.ide was refluxed 
for 30 minures with 10 ml. of 48% hydro­
bromic acid. The mixtUre was distilled under 
reduced pressure to remove hydrogen bromide. 95 
The residue was dissolved in water, made alka-
line· with ammonia and extracted with· ethyl 
acetate; The extract was dried and the solvent 
was} removed; by. eV'apoiation. The residue. was 
dissolved in acetone · arid hydrogen chloride 
gas was bubbled · through ith.e solution, 
whereby 3 - (3 - hydroxyphenyl) - 3 - methyl-
1 - phenacyl - piperidine hydrochloride was 
obtained in the fonn of colourless needles 
melting at_227'°_ to 229°C after reCrystail~­
tion from acetone - ethanol - ether. Yield.: 
1.4:g, 

Analysis: Calculated for ~0H240N02 
C, 69.45; H, 6.99; N, 4.04 

Found: C, 69.45; H, 7.03; N, 4.08 

ExAMPLE-2. 

100 

105 

·In accordance with the same procedure as 
described m Example 1 except that l-('3-
methoxyphenyl) - 3 - n - propyl - piperidine 
was used instead of 3 - (3 - methoxyphenyl)- ·• 115 
3 . - methyl ~ piperidine, · 3 - (3 - methoq-.. · 
phenyl) - 1 - phenacyl - 3 - n - propyl­
piperidine hydrochloride was prepared. The 
hyd~chloride had a M.P. of 1700 to 172°C. 
Tile· hydrochloride was hydrolysed as in Ex­
ample 1, whereby 1 - phenacyl - 3 - n-

120 
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propyl - 3 - (3 - hydroxyphenyl) - piperidine Analysis: Ctlculated for Cz1H:14N02.HBr · 
hydrochloride was obtained.. The hydro- 4 62.37; H, 6.48 30 
chloride was an amorphous powder which FoUnd:' C," 62.41; H, 6.21 

s 
showed no definite melting point. 

E:xAMPLB 3 .. 
2.0 g. of 2,3 "'." dimethyl - 3 - ('3 - methoxy­

phenyl) - piperidine, 1.9 g. of phenacyl bro­
mide and 2.0 g. of anhydrous potassium car­
bonate were dissolved in 40 ml. of ethanol 

10 and refluxed for 3 hours. After filtration, the 
reaction mi:mire was evaporated to remove 
ether. The residue was extracted. with ether, 
dried with anhydrous potassium carbonate, and 
evaporated-to remove ether. The oil remaining 

15 was converted w hydrobromide and recrystal­
lised from ethanol, whereby colourless prisms 
of 2,3 - ·dimethyl - 3 - (3 "'" methoxyphenyl)-· 
1 - phenacyl - piperidine hydrobromide were· 
obtained. Yield: 2.0 g. M.P. 199° to 2100C. 

20 Analysis: Calculated for. Ci2H21N02.HBr . 
C, 63.15; · H, 6.75 

Found: C, 63.46; H, 6.58. 

1.2 g. of the hydrobromide was treated with 
48% hydrobrom.ic. acid,. whereby c .. !ourless 

25 needles of 2,3 - dimethyl - 3 - (3 - hydroxy­
phenyl) - 1 - phenacyl - piperid:ine hydro­
bromide were obtained. Yield: 0.8 g. M.P. 
219° to 221°C (recrystallised from ethanol). 

-ExAMPLE 4. 
1.7 g •. of 3 -· ('3 - methox.yphenyl) - 2-

methyl - 3 • n - propyl - piperidine was mixed 
with 1.6 g; of phenacyl bromide and 1.7 g. 35 
of anhydrous potassium carbonate in . 30 ml. 
of acetone. The m.ixlitre ·was refluxed for 10 
minutes, filtered and evaporated to remove · 
acetone. The residue was dissolved in ether, 
washed with water and shaken with 100 ml. 40 
of .5% hYd.rochloric acid. Ether was removed· 
from 'the mixnire .. The residue was washe1 
with ether, made alkaline with potassium cat~ 
bonate · and extracted with ether. The ex.tract 
was dried, and the ether was reriioved by 45 
evapt>ratlon. A small . amount of ether and 
petroleum ether were added. to the . residue 
successively, whereby crystals of 3 - (3-
m.ethoxyphenyl) - 2 - methyl - 1 - phenacyl-
3 - ·iii . ... , ptopyl - pipericline were obtained. · 50 
Yield: 1.2 g. M.P. 106° t0 U4°C. 

By concentrating the mother liquor,. 02 g. · 
of the. product was obtained. The hydro­
chloride ·was obtained .in the form of needles 
melting at 183° 'to 185°C after recrystalli8a- 55 
tion from. acetone-ethanol-ether. Yield: 1.5 g. 
The purified crystals had a M.P. of 188° to 
19QOC. 

Analysis: Calculated for Ci4Ha202NC1. 1/2H20 
C, 70.30; . H, .8.11; . N, 3.41 60 

Found: C, 70.45; H, 8.21; . N, 3.37 

1 g. of the. hydrochloride was refluxed for 
30 minutes with .6 ml. of 47% hydrobromic 
acid in acetic acid. After • removing . the sol-: 

65 ~ the residue was treated . as described 
in Example 1, whereby 0.8 g. of 3 - (3~. 
hydroxyphenyl) - 2 - methyl - 1 - phenacyl'-. 
3 - n - propyl · - . pipe:ri.dine hydrochloride was 
obtained. M.P. 219°-221°C. 

70 Analysis: Calculated for Cz3ffo 00~ Cl 
4 71.21; H, 7.80; N, '3.61 

Found: C, 71.16; H, 7.51; N, 3.68 

ExAM.PLB 5. 
2.2 g. of 3 - benzyl - 3 - (3 - methoxy-

75 phenyl) - 2 - methyl - piperidine was refluxed 
for 10 hours with 1.6 g. of phenacyl bromide 
and 2.0 g. of anhydrous potassium carbonate in 
50 ml. of acetone. The reaction mixture was 
filtered. and· the filtrate was · evaporated to 

80 : rein.ove acetone. The residue was dissolved · 
in ether, washed with wa:ter, dried with anhy-

. . 

drous potassium carbonate and the ether was 
removed ·.by evaporation. The. remaining ·oil 
was COlJ.verted .to the hydrochloride·· and. 
recrystallised from . · acetorie-ethet, w~b,y 85 
colourless needles of 3 - be:rizyl -:· 3 - _ {a::. · 
methoxyphenyl} -· 2 - methyl - l - pjleri~ 
piperidine .hydrochloride was Obtained.· M:P. ~-. 
142° to 144°C wi~ ere.composition. Y!_~:; · · _· 
2.9 g. . . :~~k;.:, .. Q!): . 

Analysis: Calculated ·for Cz&Ha20;Na.Hlf'~ .-. 
C, 71.85; H, 7.30; N:, 2.99B,{;;...:;. < . 

Found: 4 71.66; H, 7.03; N, ;~."6.Q ,~ ...... -- . • 
. - : -~,· .. ~:-~·.: __ :~......... ...~./ 

1.s g. of the hydrochloride was ,~ydro~:.6>··· 
with 5 ml. of 47% hydrobromic aaa~95 ... 
similar pJ,"OCedure as desaibed in Examp~:- · .. 
whereby 3 - benzyl - 3 ,... (3 - ··hy~.;;""• 
phenyl) - 2 - methyl - 1 - phenatjrl - piper-·: 
idine was obtained, The • hydrochlor.ide,,was . _ 
obtained as needles melting at 182° to 1~°C. 100 
with -decomposition (reCrystallised from:· 
ace't<>D.e-methanol). 

.: ."? ··:.:.-·:. 

Analysis: OtlcUla.ted for Cii1ffo00JIBr. t/2H20 
C, 66.25; H, 638; · N, 2.86 ,, .. 

105 Found: C, 66.60; H, 6;14; N, 2.78. ..... , 

;. 

... · 

__ ;. 
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~-- WHAT WE CLAIM IS:- in which R is a lower alkyl group containing 

1. A compound having the fonnula: 

(I) 

in which R is a lower alkyl group containing 
5 up to 4 carbon atoms or a benzyl group and 

R1 is a hydrogen atom or a lower alkyl group 
containing up to 4 carbon atoms, and acid 
addition salts thereof. 

.:.i: 2. 3 - (3 - Hydroxyphenyl) - 3 - methyl-
10 .. 1 - phenacyl - piperidine and its hydro­

chloride. 
. 3. 3 - (3 - Hydroxyphenyl) - 3 - n - propyl-
1 - phenacyl - piperidine hydrochloride. 

4. 3 - (3 - Hydroxyphenyl) - 2,3 - di­
IS methyl - 1 - phenacyl - piperidine and its 

hydrobromide. 
5 • . 3 - (3 - Hydroxyphenyl) - 2 - methyl-

3 - n - propyl - 1 - phenacyl - piperidine 
hydrochloride .. 

20 6. 3 - (3 - Hydroxyphenyl) - 2 - methyl-
3 - benzyl - 1 - phenacyl - piperidine and its 
hydrochloride. 

1. A process for the preparation of a sub­
stituted 3 - (3 - hydroxyphenyl) - 1 - phen-

25 acyl - piperidine having the formula: 

(I) 

up to 4 carbon atoms or a benzyl group and 
R1 is a hydrogen atom or a lower alkyl group 
containing up ito 4 carbon atoms, which com- 30 
prises reacting a compound of the formula: 

, . 
B 

~w 
(II) 

wherein R and R1 have the same meanings as 
stated above with a phenacyl halide in the 
presence of an acid acceptor 'tO fonn the 35 
corresponding N-phenacyl derivative, and 
hydrolysing the derivative with a hydrohalic 
acid. 
· 8. A process according to claim 1 in which 
the acid acceptor is an alkali metal. carbonate, 40 
an alkali metal bicarbonate, an alkali metal 
hydroxide or . an organic base. 

9. A process for the preparation of sub­
stituted '3 - (3 - hydroxyphenyl) - 1 - phen-
acyl - piperidine compounds having the for- 45 
mula (I) herein substantially· as hereinbefore 
described with reference to the Examples. 

10. Substituted. 3 - (3 - hydroxyphenyl)-
1 - phenacyl - piperidine compounds having 
the formula (I) herein whenever prepared by SO 
a process according to any . one of claims 1 
to 9. 

STEVENS, LANGNER, PARRY & 
ROLLINSON, 

Oiarrered Patent Agents, 
Agents for the Applicants. f> J< , 

~~~~~~~~~~~------

... ;_;,......--

·:./;,,."': 

Leamington Spa: Printed for Her Majesty'• Stationery Oflice, by the Courier Pre11 
. - (Leamiqton) Ltd.-1965. PUblilhecl by The Patent omce, 2S SouthlDlptOD Buildf ... -. 

Londollo W.C.2, fnm wbicla oapi• may be obtaiDlcl. 

J If Ill~ 1111~ 11~1111[111 IJll 
-· ----...:.-... 


