
/ 
v 

' . . v· 

.. :! 

.l 
·. f 

I 

~- --·· 

i ~ 
P A'l;ENrr SPECIFICATION <11> 120088"6· 

NO DRA WING:s 
(21) Application No. 42590/66 (22) Filed 23 Sept. 1966 
(21) Application No. 18383/67 (22) Filed 21April1967 
(23) Complete Specification filed 15 Sept. 1967 
(45) Complete Specification published 5 Aug. 1970 , . 
(51) Intem~tional Classification C 07 c 91/00, 103/00, 135/00 
(52) Index at acceptance 

C2C 11z_...;194-284 174-198-272 183-188-289 213 215 
220 225 226 227 22Y 246 250 251 25Y 29X 29Y 
302 30Y 321 322 323 327 32Y 342 345 34Y 351 
3"54 355 360 361 362 363 364 365 366 367 368 
36Y 450 456 45Y 491 502 503 SOY 583 620 624 628 
62X 63·3 650 652 6:SX 660 652 668 680 682 790 /9Y 
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(72) Inventors LAWRiENCE HENRY CHARLES LUNTS, PAUL 
. . . TOON and DAVID TREVOR COLLIN 

. (54) PHENYLAMINOETRANOL DERIVATIVES 

(71) We, ALLEN AND H'\NBURv's LIMITED, a British Company of Three Colts 
Lane, Bethnal Green, London, E.2., England do hereby declare the im•ention, for which . 
we pray that a patent may be granted to us, and tlle method by which it is to be per­

5 
The present invention provides compounds of the general formula: -
T_his invention relates to novel ·1-phenyl-2-aminoethanol derivatives having bio- 5 

10 

15 

logical activity, and to compositions containing the same. 
The present invention provides compounds of the general formula: -

I 
and physiologically acceptable acid addition salts lthereof, in which: -

Ri represents a hydrogen atom or a straight or branched chain all..-yl radical con­
tainillg from 1 to 6 carbon atoms; 

. R2 represents a hydrogen atom, or a ben~·l group; 
Ra represents a hydrogen atom, or a straight or branched chain alkyl radical con­

ita.ining from 1 to 6 t-arbon atoms which radical may be substituted by hydroxyl 
groups, amino groups or heterocyclic rings,· containing one or more heteroatoms, for 
exam}lle morpholino, or represents a cycloalkyl, aralkyl or aryloxyalkyl radical which 
radicals may optionally be substimted for example by one or more alkoxy or ·hydroxy 
groups; and 

X represents a hydroxyalkyl or hydroxyaralkyl radical havipg a straight or 
20 branched alkyl ch&in containing from 1 to 6 arbon atoms, or a carboxyl radical, or an 

alkoxycarbonyl radical of the formula --COOR., (where R.i represents a straight oi: 
branched chain alkyl radical containing from 11 to 6 carbon atoms), c;>r represents a 
radical of the formula -CONHOH or -CONHNH2 or an amido radical of the 
fonnula -CONR5R. (where R6 and R6' which may be the same OT different, each 

25 reyresent a hydrogen atom or an arylalkyl radical or a straight or branched chain alkyl 
radical containing from 1 ·to 6 carbon atoms which may be substituted by hydroxyl or 
amino groups or where R5 and R6 together with the adjacent nitrogen atom form a 
heterocyclic ring which may contain additional herero atoms). · · 

As the compounds of general formula I possess at least one asymmetric carbon 
30 atom, the invention also includes all the possible optically active fonns and racemic 

· mixtures of the compounds. The racemic mixtures may be resolved "by -conventional 
methods, for example, by salt formation ·with an optically active acid, followed by 
fractional crystallisation. Those compounds in. which the side chain substituent is para 
to the phenolic ·hydroxyl group or para to substituent X . are preferred. 
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. The compounds of the invention possess either stimulant 01" blocking actions on 
p.:.adre11ergic receptors. Compounds which have a stimulant effect on P-adrenergic 
receptors are used mainly as broncho-dilators. However, known /3-adrenergic stimulants, 
for example iso,prenaline, which is 3,4-dihydroxy-a-(isopropylambomethyl)benzyl al- . 
cohol · · · 

also affect the heart, and are· potent cardiac stimulators at effective bronchodilator doses. 
The compounds of the invention \Vhich possess stimulant activity on /1-adrenergic re­
ceiptors have been found to exert a more selective effect on bronchial muscle so that 
bronchodilation ds possible without excessive cardiac stiniulation. FOI" example, the 
compound a 1 

- 'tert. - butylru11inomethyl - 4 - ·hydroxy - m. .:. xylene - a 1 ,a3 
- diol 

(AH 3365) has been tested on asthmatic patients and i.t was found that 100 ,ug., doses 
of this compound given by aerosol, are at least equal in speed of onset and intensity 
of action to i6oprenaline at the sanie dose, and it is longer acting than isoprenaline. It 
was also found ithat AH 3365 did not affect the pulse rate or blood pressure at four 
times the effective dose whereas isoprenaline had a marked effect on both measure­
ments, as shown in Table I below. In contrast to is~prenaline which is poorly active 
when given orally, AH 3365 has been :found to be an effective broru::hodilator in human 
beings after oral -administration again without obvious cardiovasculer actions . 
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AH 3365 
200 11-8· 

AH 3365 
400 11-g. 

Isoprenaline 
200 11-g. 

TABLE I 

Changes in heart rate and pulse-pressure after administration of AH 3365 
and isoprenaline by aerosol. Mean of 6. subjects. 

5 minutes 10 minutes 15 minutes 

Puhie rate Pulse pressure Pulse rate Pulse pressure Pulse rate · Pulse pressure 
ix:r min. mm. Hg. per min. mm. Hg. per min, mm. Hg. 

-1(±1) -0.5(±2.1) -5(±1) -3(±2:9) 

-·2(±1) +1.5(±2.2) -4(±1) -1(±1.9) . 

+19(±6). +27. 5(:!::3.8) +6(±2) +11(±2.6) +2(±2) +3.5(±2.3) 

20 minutes •·· ~ 
Pulse rate. Pulse pressure 
per min. mm. Hg. I 

-6(±1) -4(±2.2) I 
-4(±1) -1(±1. 7) 

Amongst the other compounds of the invention which were found to possess ,8-
adrencrgic stimulant activity _-are those given below:- . · · 

,5 
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4 • hydroxy - a 1 - •isopropylaminomethyl - m - xylene - a\a3 
- diol. 

tt1 
• (cycl.opentylaminomechyl) - 4 - hydroxy - :ro - xylene • '(](1,et.3 

- diol. 
4 - hydroxy - a 1 - ·~1 - isopropylaminopropyl) - m - xylene - a1,a3 

- diol. 
4 - hydroxy - '(](1 

- [(2 - indol - 3 - yl - 1 - metllylethyl)amino]methyl - m -
xylene - a 1p." • diol. . 

4 - hydroxy - oa1 
- · ~ [~:1 - methyl - 2 - phenoxyethyl)amino] methyl} - m - xylene 

a.1,<,s - diiol. 
·.. 4 - hydroxy - a1 - ~ [(p - methoxy - a - methylphenethyl)amino]methyl} - m -
xylene - a 1 ,a" - diol. . • · 

4 - hydroxy - a.1 - [(P' - ·hydroxy - a - methy1phenethylamino)methyl] - m -
xylene • .c,1,<i1 

- diol. · . . · 
. 4 - hydroxy - a1~ [0 - methyl • 2 - morphoHnocthyl)amino] methyl } - m - xylene -

a 1,a3 
- diol. 
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These compounds were testoo in anaesthetised guinea ,pigs. for the abilicy to re­
lieve bronchospasm induced by the injection of acetykholiue, 5-hydroxytrytamine, 
bradykinin and histamine. · · 

Other uses for the compounds of the invention which possess /J-adrenergic stimu­
lant activity niay include the treatment of gfaucoma, a11d also the control of gastric acid 
secretion in .the •treatment of peptic ulceration. The cardiova:scular side-effects of known 

· ,8-adrenergic stimulants limit their usefulness in these cases. 
The compounds of the invention which possess blocking activities on 18-adrenergic 

receptors are of use in the treatmem or prophylaxis of cardiovascular disorders, for 
example, arrhythmias, coronary heart disease, angina pectoris and hypertension. Known 
,B-adrenergic blocking agents have undesirable side effects, for example 3,4 - diChloro -
a - (isopropylaminomethyl) benzyl alcohol possesses potent sympathomimetic affects, 
and propranolol, 1-isoptopyl-am.ino-3-(l-naphthyloxy)-propan-2-ol affects the central 
nervous system. The compounds of the invention however are virtually devoid of these 
side effects. 

For example, t.1le compound S ... (2 - tert. - butyl - amino - i - i1ydroxyethyl) -
salicylami.de, when tested in conscious dogs, was found to be slightly less active than 
propranolol fa reducing the tachycardia produced by the intravenous injection of iso­
prenalinc. At 0.5 mg./kg., for example, the compound g!ven orally produced at 50-
60% block of the isoprenaline response, whilst propranolol at ·the ~e dose level pro­
duced a 70-80% block, the duration of action of the two compounds beh1g similar. 
However, in neuropharmacological tests, the compound. was found to be remarkably non­
toxic, and free from central nervous depressant activity. For example, do mice, it pro­
duced only negligible behavioural effects at doses up to 400 mg/kg. administered 
orally, whereas animals treated with propranolol showed signs of depr~sion at doses 
of 100 mg.fkg. and at 400 mg./kg. the drug caused very severe and widespread central 
depression. . . 

Amongst the other compounds of the invention which were found to possess /3-
adrenergic blocking activity when tested for the ability to inhibit the tachycardia pro­
duced by the intravenous injection of isoprenaline in anaesthetised. .dogs, are to be 
mentioned the following: -

5-{1-hydroxy-2-isopropylalll.inoethyl)salicyclic acid methylester. 
5-(2--amino-l-hydroxyethyl)-salicylic acid methyl ester. 
5-{ l-hydroxy-2-.isopropylaminoethyl)-salicylamide. · · ... 
5--01-Hydroxy-2- [ (1-methyl-2-phenoxyethyl)amino] ethyl)-salicylamide. 
· 5-{1-hydroxy-2-isopropylaminoethyl)-N-methyl-salicylamide. · 
a'-(benzyl-tert-butyiaminomerhyl)-4-hydroxy-m-xylene-a~o?-diol. 
N-benzyl-S-(l-hydroxy-2-isopropylaminoethyl)salicylamide. 
5-[1-hydroxy-2-(p-methoxy-~methylphenethyl)aminoethyl]salicylic acid methyl. 

ester. 
5-[ 1-hydroxy-2-(isopropylamino)-butyl] salicylamide. 
4 [ l-hydroxy-2-(isopropylamino )ethyl] salicylic acid methyl ester. 

Specific preferred compounds according to the invention are those specifically 
referred to .above. . 

The compounds according to the invention may be formulated for use in human or 
veterinary medicine for therapeutic and ·prophylactic purposes. They will in general be 
ased in the form of their physiologically acceptable salts. Preferred salts include the 
hydrochloride, sulphate, maleate, tanrate, citrate, etc. 

Tne invention therefore includes within its scope phannaceutical compositions 
containing as active ingredients 1-phenyl-2-aminoethanol derivatives of the general 
formula I, or ·physiologically acceptable acid addition salts thereof. Such compound!;. 
may be presented for use in a conventional manner with the aid of carriers or ex­
cipients and formulatory agents as required, and with or without supplem~tary medi~ 
cinal agents. · 

The compositions may include for instance solid and liquid preparations for oral 
use, suppositories, injections, or in a form auitable for administration by inhalation. 

Oral administration is most convenient in the fo1m of tablets which may be pre­
pared. according to conventional methods, and may be coated if required. Soluble tablets 
suitable for sublingual administration may also be used. 

· Injections may be formulated with the aid of physiologically acceptable carriers and 
'.. agents as solutions, suspensions or as dry products for reconstitution before used. 
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.> re- For arurunistration by inhalation the composit:Ons aceording to the invention are 
nine, v conveniently iii the form of an aerosol spray presentation. . 

imu-
The dosage at which the active ingredients are administered may vary within a 

_¥.; .. wide range and will depend Qn whether their a~vity is as a .8-adrenergic stimulant or 
acid s 5 as a P-adrenergic blocker. A suitable oral dosage range for the stimulants is generally 5 

lOWD from 1 to 100 mg and for the blockers 50 to ·1000 mg. Th'! ,pharmaceutical composi-

ergic -
tions may with advantage be fonnulated to provide a dose within this range either as a 
single unit or a nu.'llber of units. 

;, for In the use of an aerosol for bronchodilation the dosage unit may be determined by 
lOWD 10 10 providing a metering valve in the aerosol pack so that it delivers a metered amount on 10 
oro - use. Such a metered amount may be of the order of 50-1000 p.g. 
fects, The compou..-1ds according to the invention may be prepared by a nwnber of 
:ntral processes whid1 at some stage involve the reduction of the corresponding ketone to rhe 
these alcohol. 

15 15 The invention therefore provides a process for the preparation of compounds of the 15 
iyl) - general formula I he:r:ein which comprises reducing the carbonyl group · 
d1an 

f iso- x 
50- aoi:J"corir2.~.5 
pro- 2<l 

r..ilar. 
·non- of a ketone of the above .ge.'leral formula to an alcoholic group in which X, Ru R:t and 
: pro- Ra have ·the meanings ·given herein or are convertib~e there~o, if -desired with protection 
;tered 20 of the phenolic hydroxyl group, 1the prOduct if desired being isolated in the fonn of a 20 
doses 25 physiologically acceptable acid addition salt. 
!lltral .. In one mechod Of preparation compouncls of the general formula I are prepared 

'$$ P- by a process which comprises converting the merho.x:ycarbonyJ group of the ketone of 

. pro-· 
general formula II (X = C02.Me) · 

to be . 50 
X /R3 

25 o-Q'CO.CH. N......._ 25 H ~1 CH2Ph 

(II) 
in which R1 and Rs have the meaning given above, by conventional methods lo any of 

35 the other radicalcs represented by X in formula I, either directly, or after reduction of 
the carbonyl .group to the alcohol with suitable hydrides for exainple sodium boro-
hydride, or lithium aluminium hydride. If desired the N-benzyl group may then be 

30 30 removed by catalytic hydrogenolysis. Alternatively reduction of the carbo:Jyl grm .. 'P . 
nethyl and removal of the N-benzyl group can be effected in one stage by i1ydrogen and a 

40 noble metal catalyst. In some reactions, it may be advantageous to protect the phenol 
group e.g. as a benzyl ether or an acetate. The protecting group may be removed by 
hydrogenolysis or hydrolysis to give the required product. CompoundS in which R2 and 

3~ 35 R3 both reptesent hydrogen atoms :may be prepared from the dibenzyl amino compound 
fically by catalytic hydrogenation. . 

1anor 45 The dibenzyl compound or the pr.imary amine may be reductively a:lkylated to 

:ral be compounds of formula I with aldehydes or ketones in the presence Of hydrogen and a 

:le the noble metal catalyst. . .. · 
40 40 · Another subsequent. conversion envisaged by the invention is the reaction of the 

sitions grorip COOMe to a tertiary alcohol by reaction with a Grignard reagent. · 

:eneral 50 The t-phenyl-2-aminoethanol derivatives of die general formula I in which X is an 

IOUDd!i alkoxycarbonyl radical of rhe gen~ral formula -COOR., where R4 has the meaning 

or ex- given above may be prepared by reacting the ketone of formula II (X = C02H) with an 

medi .. 45 alcohol of the general formula RiOH; in the presence of an acid catalyst, followed b;· 45 
catalytic hydrogenolysis to give the 1-phenyl-2-aminoethanoi derivative. 

1r oral S5 Compounds of the general formula {I) in which X is. a hydroxymethyJ. ra:dicai. 

ion •. may be prepared by ·several processes. . 

IC pre- In the first of these processes a compound of the general formula III, or a salt 

tablets 50 thereof. 50 
.. ~Olt .· /R3 . (in which Ri and R3 

:rs and 60 -O'CO.CH.N'-CH are as above de.fined. 

:I. 
HO A, . . 2Ph and Ph is a phenyl 

. ~ !'!ldical); 
2 

I 
i. 

~t.<A: H.i,au ;a .· ' ae. ;q~w"'*"*av,~~jR:dift?:¥,\*'@QJ)lMff1J.4'~31,{!3k!:Jf#ft#~~~;.~~~~iT:i:~:j~ 
·:·... ..-... ···· 
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is subjected to catalytic hydrogenation, preferabJy using a palladium oxide on charcoal 
catal}'st to yield a compound of ·the general formula IV 

. IV 
Alternatively, the ketone of formula III may be reduced with sodium borohydride_ 

to give the alcohol of general .formula V and this latter may also be obtained by reduc­
tion of a compound of forruula II (where X=alkoxycarbonyl) by the use of lithium 
aJuminiwn hydride. 

v 
If desired this compound is then subjected to catalytic hydrogenation to remove 

the N-benzyl group, to produce a compound of formula· IV. · · 
Use of the alcohol (V) in the hydrogenation instead of the ketone III minimises the 

side reaction in which the -CH20H group is reduced to a -CH3 group. 
. The complete synthesis of the compounds starting from aryl ketones is shO\\n in 
the following reaotion scheme 

OH 

A Hc:Ho and He~ 
~ R11 

COCHf. 

~~ 
CHOHCHN'R 

~ 3 

y 

.,. 
···\ ~ 

I 
"PdO/C 
~ 

H2 A--
~C¥H 

• 

CHOHptN~ 

Ji'. R1 

p:;/ 

The ketone of the general formula IIi can be prepared from the compound (VII, X = 
-CH~OH) beJow in which the hydroxy groups can ~e protected by acetylation, by 

·condensation with an amine of the general· formula ·RzRaNH {where R2 and R8 have rhe 
meanings given above) an~ ~emoval of protectin~ groups where these are present .. 
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The co1npounds of fonnula I in which X is a carboxyl group may be prepared by 
hydrolysis of the ester group of the ketone II (X = C02Me), for example with an acid 
catalyst, followed by catalytic hydrog~nolysis to the J-phcnyl-2-aminoethanol derivative. 

Compounds of formula I in which X is an am1de group of ·the general formula 
-CONR5R6 , where R5 and R11 •have rhe meanings given above, may be prepared . by 
reacting the ketone !I (X = C02R4) or the alcohol derived from it by reduction with 
an amine of the general formula R,,Rr.NH, where Re, Rs and R6 have the meanings 
given above, foilowed by catalytic hydrogenoly-sis. . · . 

Compounds of t11e general fom1ula I in which X is a -CONHOH or CONHNH2 
radical. may be prepared from the ketone of formula !I (X =C02R1) by reducing it 
to the alcohol of general formulii I (X== C02R4) in which ~ has the .meaning given · 
above, and reacting this compom1d with hydroxylamfr1e, NH20H or hydrazine NH2NH2 
and removing the N-benzyl group to give the required product. 

In an alternative process for the preparation of the 1-phcnyl-2-aminoethanol 
derivatives of the invention, the secondary amine of the general formula VI (X = 
C02Me) may be used in place -of the ketone II, or alcohol I (X=.C02Me), for the 
reactions given above in which the methoxycarbonyl group is converted to any of the 
other .radicals repre8ented by X in the _general formula I 

. ~CO.o/f.NHRa 
HO-\J Rt "II( 

The ketone of general formula II may be prepared by the condensation of an 
amine RaNH.CH2Ph with a halogen derivative. of general formula VII 

The 1-phenyl-2-aminoethanol derivative .of the general fonnula I may also be 
prepared by .rhe condensation of an . amine of _the general formula R2R3NH with . a 
·halohydrix:i of the general formula VIII · · · 

~C~Otf.~H.Hal 
HO-\J R1 • "ot .. 

In a further process the compounds of fonnula I may also be ,prepared by the 
·reaction of an amine of the general formula R,RaNH with an epoxide of general 
formula IX 

l::Ji-cH -0
. ft 

H °'o/. 

-·· IX 
In all of the above processes the -phecolic group may be protected, e.g. as the 

benzyl ether. . 
. In these formulae, R1, R2, Ra and X have the meanings given above. 

Compounds_ of the general .formula I in which X is a secondary or tertiary alcoholic . 
group may be pret-iared via conversion of a compound of the formula I in which in the 
X substituent position there is a halogen atom to an organometallic compound and 
reaction thereof with an aldehyde or ketone. 

ne following ~xamples illustrate the invention. 
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ExAMPLE 1 
Pceparation ·of 5-(1-hydro>..J7-2-isopropylaminoethyl) 

salicylamide hydrochlodde . 
a) 5-(N-benzyl-N-isopropylglycyl)~alicylic acid merhylester hydrochloride . 

73G of N-1:.enzylisopropyfamine were added to a stirred solution of 7.5 g of 5-
bromoacetyl salicylic ·acid methyl ester in 100 ml of methyl ethyl ketone. A colourless 
crystalline precipitate was observed ·at once but stirring and refluxing was continued 
for 2.5 hr. After being allowed to stand at room temperature for 2 days -the .solvent 
was evaporated under reduced pressure and dry ether was added to the residual oil. 
The ethereal solution obtained was treated ·with dry hydrogen chloride gas to give 6g 
of the l:ydrocbloride as an oily solid. Recrystallisation from methanol/ethyl acetate gave 
3.55g of the hydrochloride as a colourless powder, m.p. 168--U70°C. 

b) • S:{N-Benzyl-N-~sopropylglycyl)-salicylamide hydrochloride. . 
A solution of Hg of 5 - (N - benzyl - N - is~propyl glycyl)salicylk acid methyl 

ester hydrochloride in 125ml of methanol and 125ml of 0.880 ammonia solution was 
allowed to stand -in a stoppered flask. Alftcr six days, the solution was evaporated to 
dryness and the ·residue was extracted three times, each time with 150ml of ether. The. 
free base began to.precipitate from the ethereal solution. Treatment of t11e mixture with 
·hydrogen chloride gas .gave a white oily material, which on boiling with ethyl acetate 
gave l2.5g of a :white solid. Recrysta:llisation from methanol gave ll.Og of the amide 
hydrochloride as colourless crystals, m.p. 217-220° ,- after drying at 70° in 'Uacuo to 
constant weight . 

c). 5-(1-Hydroxy-2-isopropylaminoethyl)"salicylamide hydrochloride . 
. "4.15G. of 5 - (N - benzyl. - N - isopropyl glycyl) salicylamide hydrochloride in 

250m1 of methanol were hydrogenated at room temperature and pressure in the pre­
sence of lg of a· 10% palladium oxide on charcoal catalyst. U:ptake of hydro~en 
ceased after 40 minutes. The solution was filtered and evaporated to dryness. ·The 
residue was recrystallised from methanol/ethyl acetate to give""2.3g"of the product, 
m.p. 207-8°C. 

ExAMPLE 2 
Preparatfon of 5-[2~(N-benzv1-N-isopropy!amino)~l 

hydroxvethyll salicvlamide. 
"1.3G of 5 - (N - benzyl - N - isopronyl glycvl)salicylamide were dissolved in 50 

ml. of tetrahvdrofuran, then added to a stirred· solution of l .Og of lithimn aluminium 
hydride in 250ml of tetrahydrof1.1ran and heated under reflux for 3 hours. After cooling, 
water was added to decompose the excess hydride and· the mixrure was acidified with 
dilute hyc:Ir9ch1oric acid. The solution was evaporated almost to drvness and the pH 
\\-~ adjusted to 8-9. Extraction-with ether 11nd ~hyl acetate afforded 0.9g of a pale 
yellow gum. . · . · 

Chromat<:'~-aphy on silica gel and elution with cyclohexane ethyl atetate (1 : 1) 
gave 0.31 g of ·crystalline solid, m.p. 142.5-144.5. Recrystallisation from ether/petrol. 
provided pure 5 - (2 - N - benzyl - N - isopropylamino-1-hydroxyethyl) saiicyJamide, 
m.p. 140--i1'42°. · 

ExAMPLE 3·· 
Preparation Of N ..-hexyl-5- f l-hvdroxy-2-iso?t"opylaminoethyl] 

'. salicylamide hydrochloride 
a) 5-(il-Hvdroxv-2-isopropvfaminoethvl)-salicvlic acid methylester hvdrochloride 

3.0e of 5 - {N - benzvl - N - isoPTOp\•lglvcvl) - salicvlic acid methvlester hvdro­
chloride-in 50ml of ethanol were hvdrogenated ~ith 0.5251? of 10°/.. .palladium. oxide 
catah-st. Hvdrogen uptake wais complete after 95 minutes. The solution. after rem~·,'lt! 
. of the cataJvst was evaporated to drvness under reduced P'l"essurt to itlve 2.3g of a oale 
pink -solid. Crvstallisadon from meLlianolf ethyl acetate gave 2.03g of colourless neeti!es, 
m.p. 153-155°C. · · 

b) N-Hexvl·S-(1-Hvdroxy-2-isooropvlaminoethvl)-salicylamide, hydroehloride 
2.0G of the methyl ester of 5 - (1 - hydroxyethvl - 2 - ,fsopropv1amino) salicylic 

acid were dissolved in ·lOml of ethanol containing" lOml of n-hexvtamine and the solu­
tion was allowed to !tarid at room temperature. After 4 davs all the ester had reacted 
and the solution was evapor'l.ted to dn'tless. Trimradon with ethvl acetate containine: a drop of metlmiot afforded 3.0!!'. of crvsta!line solid. iri.p. 134--llVJ4° .. Recrvstallisation 

··from ethyl acetate/ether containing one drop of ethanol gave N-hexvt-5-(1-hydroxy-
2-isopropyfaminocthyl) salicylamide as a white powder, m.p. 13.4-135°. · 
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The hydrochloride was prepared by treating l.8g of the above base in eth.yl ace-
~te with a solution of hydrogen chloride .in ether and recryst8llising the product fronr 

0 
methanol/ethyl acetate (9: 11). l.lG of the N - hexyl - 5 - (1 - hydroxyethyl - 2 -
isopropylamino) salicy181_llide, hydrochloride separated as colourless plates, m.p. 199°. 

g of ·5_ 5 s ExAMPLE 4 5 olourlcss - Preparation of 5-{2-tert-butylamino-l-hydroxyethyl) 
:intim.1.ed ' 

· salicylamide hydroc.1'Joride 
: solven~ 11.0G of 5 - (N - benzyl - N - tert - butylglycyl)salicylamide -hydrochloride, 0.2g 
duai oil. of 10% palladium oxide on charcoal catalyst, 20ml of ethanol and Uml. of water were 
give 6g 10 10 shaken at room temperature in an atmosphere of hydrogen until uptake of hydrogen 10 

:ate gave ceased. The catalyst .was filtered off and the solvent was removed by distillation. The 
residue was crystallised from methanol/isopropyl acetate to give 0.56 g of a pale pink 
solid, m.p. 203-4°. 

. methyl 
ExAMPLE 5 

15 15 Pireparation. of N-benzyl-5-(1-hydroxy-2-isopropylam.inoethyl)- 15 tion was ' salicylamide, hydrochloride:: 
•rated to 8.0G of 5 - (1 - hydroxy - 2 - isopropylaminoethyl) - salicylic acid, methyl ester 
1er.11ie 
llT~ w.ith 

were dissolved in 40ml of ethanol containing 40ml of benzylamine. The solution was 
allowed to stand at room temperature for 4 days before evaporation to a small volume 

1 ~cetate 20 under reduced pressure. The gummy residue was treated with SOml of dilute hydro- 20 tc amide 20 chloric acid and the white solid was .filtered off and recrystallised from methanolfethyl 
VUCflO to acetate to afford 5.05g of N - benzyl - 5 - (1 - hydroxy - 2 - isopropylaminoethyl) -

salicylamide, hydrochloride, m.p. 208--209°~ 

loride in 
ExAM.PLE 6 

25 Preparation of 5~1-hydroxy-2-isopropylaminoethyl)-N- 2~ the pre- 25 methyl salicylamide hydrochloride . 
1ydrogen a) 5-(N-Benzyl-N-Isopropyl-glycyl)-N-methy 1-salicylamide, hydrochloride 
!SS. The 2.SG of 5 - (N - benzyl - N - isopropyl .- glycyl)salicylic acid methyl ester, hydro,. 
product, chloride were dissolved in 50ml of a 30% solution of merhylamine in ethanol. The 

30 
30 solution was left overnight and was then evaporated to dryness under reduced pressure. 30 

r The residue was dissolved in dilute hydrochloric acid and washed with ethyl acetate, 
and -the. aqueous layer made alkaline with sodium carbonate solution to pH 8 and again 

ed in SO 
extracted with ethyl acetate. The latter organic extracts were dried o\.·er sodiwn. sul-

• phate, concentrated and treated with an ethereal solution of hydrogen chloride to afford 
1mini.um 

35 1.6g of 5 - (N - benzyl -- N - isopropylglycyl) - N - methyl - salicylamide, hydro- 35 ,. 
35 coo.mg, chloride,, m.p. 200-205°. Recrystallisation from ethyl acetate/ethanol gave roseues, 

1ed with m.·p. 205-209°. 
the pH 

1f a pale b) 5-(.1-H~roxy-2-isopropylaminoethyl)-N-methyl salicylamide hydrochloride 

te (:1: 1) 40 
4.2G of 5 - (N - benzyl - N - isopropylglycyl) - N - methyl saJicylamide, 11ydro-

40 chloride were dissolved in 35 ml of 90% aqueous methanol and this solution was added 40 :r/perrol to a pre-reduced suspension of lg of 10% palladium on carbon catalyst .in .15 ml of 
yfam.ide, Jllethanol. · 

The hydrogenation was stopped when 550Jlll of hydrogen had been absorbed. The 

45 
catalyst was filtered off .and the solution was concentrated to ca. lOml and allowed to 

45 crystallise, affording 2.3g of S - (1 - hydroxy - 2 :- isopropylaminoethyl) - N - methyl 45 
ride 

salicylamide hydrochloride. -Recrystallisation from ethanol gave .fine colouxless nedles, 
m.p. 208-209°C. · 

r hvdro- ExAMPLE 7 
m oxide Preparation of 4-[l-hydroxy-2-(isopropylamino)ethyl] 
removal 50 salicylamide . 
,fa oale so 

a) 4-[2-Benzylisopropylamino-1-hydroxyeth:·l] salicylamide · 50 
needles, A solution of 3.55g of 4 - [2 - benzy1isopropylamino - 1 - hydroxyethylJ saficylic 

acid, methyl ester, hydrochloride· in hot watc.:c was basified with sodium bicarbonate 
solution and the resulting suspension was extracted ·with ethyl acetate. The ethyl ace-· 

e 
55 tate solution wa·s dried and evaporated, and the gummy residue dissolved in 50ml of 55 salicvlic 55 ethanol. To this solution was added 30m! of 0.880 ammonia solution, and the resulting 

:he rolu- mixtuxe was allowed to stand at room temperature for one week. The solution was then. 
! reacted . evaporated to dryness and the residue extracted Y.ith ether. The ether solution was 
:ainine; a evaporated to dryness, giving a whitish solid residue which was crystallised froJll hen-
l!lisation . 60 zene to give 1.53g of the product, m.p. 15S-6°C. 6C iydroxy- 60 

• 
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b) 4-[t.:.Jfydro:i..-y-2-(isopropylamino)ethyl] salicylamide. 
. A solution of 0.456~ of 4 - [2 .:. benzylisopropylamino - ·I - hydroxyethyl] sali-
cylamide in. methanol was hydrogenated o\"er O.lg of pre-reduc~d 10% palladium. on 
carbon catalyst. Uptake of hydrogen was complete in 19 mins. After filtering off the. 

· catalyst, the methanol solution was evaporated to dryness, leaving a glassy residue which 
· was allowed to crystallise ftom· a mixture of ether and ethyl acetate."This gave 0.236g 

of white prisms. m.p. 114-6°. Fr~ the analysis, infra-red spectrum, and equivalent 
weight the compound was found to contain 0.5 mole of ethyl acetate of crystallisation. 

·The benzoate derivative (prepared from a solution of the base in tetrahydrofuran 
and benzoic acid in ether) crystallised from isopropanol in small white prisms, m.p. 
146-152° .. 

ExAMPLE 8 
Preparation of 5-[1-hydroxy-2-{isopropylamino}-butyl] 

. . . salicylamide, hydrochlOride 
a) 5-[{4'-lsopropylamino)-butyryl]-salicylamide, hydrochloride · . . 

·A solution of 3.0g of 5 - [(a - isopropylamino) - butyryl] - salicylic acid methyl 
ester hydrochloride in 50ml of ethanol and 0.880 ammonia was allowed to· stand for 7 
days at room temperature in a stoppered .flask .. The solution was evaporated to small 
bulk and the yellowish solid was filtered off. This was very irisoluble in ether." .The 
hydrochloride was prepared by dissolving the amide in ethanol and acidifying with 
dcy hydrogen chloride gas to pH 4-6. The solvent was evaporated off and the off­
·white solid residue was crystallised from ethanol to yield 2g of a white solid,.m.p. 300°. 

b) . 5-[1-Hydroxy-2-(isopr0pylamino )-butyl) salicylamide, hydrochloride 
1.SG of 5 - [a - isopropylamino)butyryl] - salicylamide hydrochloride in 175 ml 

of methanol were hydrogenated at room temperature and pressure ·in the presence of 
10% ,palladium oxide on carbon catalyst for 10 hours. The solution was filtered and 
evaporated to dryness. The white solid residue recrystallised from methanol/ethyl 
acetate as pale pink prisms containing 0.5 m.ole of ethyl acetate of crystallisation. The 
material was further crystallised from methanol/ether to give 1.0g of pale pink micro­
crystals containing no solvent of crystallisation, m.p. 220-221°. . 

Ex.o\M.PLE 9 
Preparation of 5-{2-tert-butylamino-1-hydroxy-ethyl)-N- [ 2-{ dimethylamino) 

· ethyl] salicylamide, dihydrogen maleate 
S.OG of S - (2 - tert - butylamino - 1 - hydroxyethyl) salicylic acid methyl ester 

were dissolved in 25ml of dimethylaminoethylamirie and allowed to stand at room 
temperature. After 24 hours, the solution was evaporated to dryness and the residue 
crystallised from ethyl acetate to afford 5.0g of a cream solid, m.p. 146-51°. This· 
base was not purified further but a portion of 2g was dissolved in 50ml of tetrahydro­
furan and treated with a 'Solution of 1.5 g of maleic acid in 10 ml of tetrahydro­
furan. A white solid separated out which on recrystallisation from 95% ethanol gave 
2.6g of 5 - (2 - •tert - butylamino - l - hydroxy - ethyl)-N 1 (2 - (dimethylamino) ethyl] 
salicylamide, dihydrogen maleate, m.p. 199-200°. · 

Ex.a,.\1PL'E 10 
Preparation of · 5- [l-hydroxy-2-(isopropylamino )ethyl] •N­

(2-hydroxyethyl) salicylamide, hydrate 
a)· 5-[(N-Benzyl, N-isopropyl)glycyl]-2"."benzyJoxybenzoic acid . 

methyl ester, hydrochloride 
A solution of 2.33g of 2 - benzyloxy - 5 - bromoacetylbenzoic acid, methyl ester 

and l,935g of N - benzylisopropylamine in 40 ml of methyl ethyl ketone was stirred 
·under reflux for 5 hours, and then allowed to stand at room temperature overnight. 
Benzylisopropylamine hydrobromide crystallised out and was .filtered off. The filtrate 
was e\·aporated to dryness, dissolved in ether and washed with water. The ether layer 
was then shaken with dilute HCI to produce a gl.tm, which was extracted from the 
aqueous layer vdth chloroform. The chloroform solution was washed with brine, dried · 
and evaporated, giving a gummy residue. When this \lVaS triturated with boilirig ace-
tone/ether 2.0g of a white solid was obtained, m.p. 160-162°. . 
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· b) 5-~ 2-[(N-Benzyl, N-isopropyl)amino)-'1-hydrox.yethyl ~-2-beuzyl­
oxybenzoic acid, methyl ester, hydrochloride, hemihydrate 
4.SG of 5 - [(N - benzyl, N - isopropyl)glycyl] - 2 - benzyloxybenzoic acid, 

methyl ester, hydrochloride was dissolved in 90ml of ethanol and to the stirred solution 
· was added· 0.9g of sodium borohydride in small portions over 30 minutes, with stirring. 

The resulting suspension was stiqed at room temperature for. a further hour, and 'vas 
then evaporated to dryness and the residue shaken with ether and filtered. The filtrate 
when treated with ethereal hydrochloric acid, gave 4.2g of a white solid, m.p. 120-
300. Crystallisation from ethyl acetate raised the m.p. to 134--136°. 

c) 5-[1-Hydroxy-2-{isopropylamino)ethyl] N-2-hydroxyethyl . 
salicylamide, hydrate · · . 
lOG of 5 - (2 - benzylisopropylamino - 1 - hydroxyethyl] - 2 - benzyloxybenzoic 

acid, methyl ester, hydrochloride, hemihydrate was basified to give 9.05g of white 
crystals. This was dissoh·ed in a mfa.'tllre of lOOml of ethanol and 40 ml of etlianolamine 
and left to stand at room temperarure for 2 weeks. The solution was then hydrogenated 
over 1.0g of 10% pre-reduced palladium on carbon catalyst. Uptake of hydrogen was 

. complete in 2.5 hours. The catalyst was filtered off and .the solvents were evaporat~d, 
leaving a white solid. This was crystallised from ethyl acetate/methanol, to give 5 .2g of 
white micro-crystals, m._p. 152--3°. 

The hydrochloride of this product, m.p. 195°, was crystallised from isopropanol. 

ExAMPLE 11 
Preparation of 5-[1-hydroxy-2-(isopropylamino)ethyl]. 

salicylhydroxamic acid 
a) a-[ (Benzylisopropylamino )methyl]-6-benzyloxy:-a-hydroxy-m-

toluhydroxamic acid . 
4.0G of 5 - {2 - [benzylisopropylamino] - 1 - hydroxyethyl ~ 2 - benzyloxy -

benzoic acid, ·methyl ester, hydrochloride, hemihydrate, in 30ml of methanol was 
added to hydroxylamine solution prepared by mixing a solution of 16.3g of. hydroxyl­
amine hydrochloride in llOnil of methanol with a solution of 5.Sg of sQdiwn in SOml 
of methanol, and filtering the precipitated NaCl. 

After l month standing in a stoppered vessel at room temperature, the solution 
was evaporated, and the oily residue was extracted with ether (3 . x 150ml). Evapora­
tion of the ether gave an oil which was dissolved in a large volmne (ca 500m1) of 
cyclohexane. On cooling, an oil precipitated and solidified within two days to give 2.2g 
of a white solid. · · 

-Recrystallisation fro~ cyclohexane gave white crystals of the hydroxamic acid, 
m.p. 138-140°. 

b) 5-[1-Hydroxy-2-{isopropylamino)ethyl] salicylhydroxamic .acid . 
1.45G of a - [(benzylisopropylamino)methylJ - 6 - benzyloxy - a - hydroxy - m -

toluhydroxamic acid in 32ml of methanol was hydrogenated in the presence of 0.4G 
of pre-reduced 10% palladium oxide on carbon catalyst suspended in 8ml of water. 
Hydrogenation was completed after 15 minutes. The solution was filtered and evapora­
ted to yield a white solid. Further material was obtained by extracting the catalyst 
residues with 75ml of hot Water. The solids were combined and triturated with tetra­
hydrofuran, followed by ethanol, to yieid 0.46g· of the product as a white solid, m.p. 
186-188°. 

ExAMPLE 12 
Preparation of 5-(2-tert-butylamino-1-hydroxyethyl) 

salicylic acid hydrazide . 
5.0G of 5 - (2 - · tert - butylamino - 1 - hydroxy~yl)salicylic acid, methyl ester 

was dissolved in a solution of 30ml of hydrazine hydrate in 20ml of ethanol and 
allowed to stand overnight at room temperature. The solution was evaporated to dryness 
and the brown residue trirurated with ethanol/tetrahydrofuran to give 4g of a cream 
solid which did not melt but gradua,lly decomposed with charring above 300°. 

ExAMPLE 13 
Preparation of 5-(2-benzylisopropylamino-i 1 ..:hydroxyethyl)­

salicylic acid methyl ester hydrochloride 
12.0G of 5 - (N - benzyl - N - isopropyl glycyl) - salicylic acid methyl ester 

hydrochloride in 230ml of ethanol were treated with 2.404g of sodium borohydride, 
added portionwise over 3CJ mins. at room temperatµre. The mixture was. allowed to 
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stand overnight. Reduction was shown to be complete by the disappearance of the band 
at 278 m,t1 in the u,v. spectrum. The mixture was then !!vaporated. to dryness under 
reduced pressure at 40°; and the residue was extracted With ether (3 x 100 ml) . .The 
ether extracts were dried over MgSOt, and treated with hydrogen chloride gas. The 
precipitated white oily material gave 6.Sg of a white solid on boiling with ethyl· ace­
tate. Recrystallisation from acetone/ether gave S.5g of the ester hydrochloride as 
colo~less microcrystals . 

EL\.'\IPLE 14 
Preparation of 4-hydroxy-a1-isopropylaminomethyl-m-

xylene-a1,a3 diol . 
a) ·a1-Benzylisopropylaminomethyl-4-hydro},.-y-m-xylene-a1,a3 diol 

22.0G ·of 5 .., (N - benzyl - N - . isopropylglycyl)salicylic acid methyl ester hydro­
chloride were basified with aqueous sodium bicarbonate solution and extracted into 
ether. After drying over sodium sulphate, the solution was evaporated to dryness and 
the residue was dissolved in 150ml of tetrahydrofuran. This solution was added ·drop­
wise to 4g of lithiwn aluminium hydride in 300ml of tetrahydrofuran. An insoluble 
complex formed. The mixture was refluxed for 7 hours under nitrogen, cooled, treated 
with 10 ml of water and filtered. The solid together with the residue from evaporation 
of the filtrate was dissolved in dilute hydrochloric acid, and this solution was basified 
with aqueous sodium bicarbonate solution, and continuously extracted with ether to 
give the free base as a gum. Crystallisation from ether/petrol gave a - benzylisoprqpyl­
amino - ·methyl - 4 - hydroxy - m - xylene - a!-,a3 diol as white crystals, m.p. 115--6°. 

b) 4-Hydroxy-a1-isopropylaminomethyl-m-xylene-a1,a3 diol 
· SAG of a1 - benzylisopropylaminomethyl - 4 - hydroxy - m - xylene - a 1,a3 diol 

in IOOml of ethanol and lOml of water were hydrogenl;lted at room temperamre and 
pressure in the presence of I.2g· of a 10% palladium oxide on charcoal catalyst, until 
the uptake of hydrogen slowed markedly. The solution was filtered and evaporated to 
dryness. The oily residue solidified on· being allowed to stand in 25ml of ethyl acetate 
to give 3.55g of the crysmlline hydroxy diol, m.p. 139-140°. Purification by precipi­
tation from a solution of tetrahydrofuran with ether raised the melting point to 143-450C. 

ExAMPLE IS 
Preparation of 4 [ 1-hydroxy-2-(isopropylamino )ethyl] salicylic 

· acid, methyl ester, hydrochloride 
a) 4- [2-Benzylisopropylamino-1-hydroxyethyl] salicylic acid, 

methyl ester,; hydrochloride 
. 2.7G of 4 - (bromoacetyl)salicylic acid, methyl ester were dissolved in 7.5ml of 

dry tetrahydrofuran and added at room temperature to a solution of 2.94g. of N­
benzylisopropylamine in 7.5ml. of dry tetrahydrofuran. The resulting mixture was left 
.to stand for 4 houIIS. After this time the ctystals of N-ben:iylisopropylamine hydro­
bromide·were filtered off and the· filtrate was treated with a solution of 0.6g of sodium· 
borohydride in 15ml of 90% ethanol. The resulting mixture was allowed to stand at 
room temperature for 3 days. The mixture was then evaporated to dryness, the residue 
was partitioned between ether and water, and the ether solution vvu dried and 
evaporated. The liquid residue was dissolved in 60ml of dry ether/ethyl acetate (1: 1). 
This gave, on scratching with a glass rod, 2.4g of a white solid, in.p. 150--160°; 
Crystallisation from ethyl acet11te/methanol gave 1.615g of the product, m.p. 174--
175.50. 
b) 4[1-Hydroxy-2-(isopropylamino)ethyl]salicylic acid, methyl 

ester, hydrochloride . 
A solution of 1.0g of 4 - [2 - (N - benzyl, N - isopropyl)amino - 1 - hydroxy­

ethyl] salicylic acid~ methyl ester, hydrochloride in SOml of ethanol was hydrogenated 
over 0.2g of pre..:reduced 10% palladium oxide on charcoal catalyst. The volume of 
hydrogen absorbed in 10 minutes was 60ml. The catalyst was then filtered off and the 
filtrate evaporated to dryness. Trituration of d~e rt:Sidue with ethyl acetate/ether gave 
0.68g of a white solid, m.p •. 166-8°. Crystall:~ation from ethyl methyl ketone gave 
0.3lg of the product as large· white crystals, m.p. 171.5-173°C. 
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., ExAMPLE 16 
&eparation of a 1-tert-butylaminomethyl-4-hydroxy-m-

xylene-a1,a3-diol · . . 
a) a 1-Benzyl-tert-butyfaminomethyl-4-hydroxy-m-xylene-a1,a3-diol 

3.0G of 5 - (N - benzyl - N ... te1't - butyl - glycyl) - salicylic acid methyl ester 
hydrochloride in 40ml of water was basified with sodiwn bicarbonate solution and 
extracted into ether. The ethereal solution was dried over MgSO .. and evaporated and 
the basic residue in 20ml of dry tetrahydrofuran was added with stirring to 1.0g of 
lithium aluminimn hyclride in lOOml of dry tetrahydrofuran, °';er a period of 5 min­
utes. The light gelatinous precipitate that formed was stirred and refluxed for 8 hours 
after which time 7ml of water was carefully added and the solvents were removed 
under reduced pressure. 

· The residue was acidified \vith ·dilute hydrochloric acid and brought to pHS with 
sodium hydroxide and sodium bicarbonate. The mixture was filtered and the filtrate 
and orange solid were separately extra·cted · \vith chloroform. The combined, dried, 
chloroform solutions were evaporated to give 22g of the crude basic trio! as an orange 
solid, when triturated with ether. A portion of the material was recrystallised froID. 
ether/light petroleum (b.p. 40-60°) to give a white solid, m.p. lO~lll °C. 

In an alternative process, sodium borohydride was used as the reducing agent, 
as follows: -

36G of 2 - (benzyltert-butylamino) ... 4' - hydroxy ... 3' ... hydroxymethyl aceto­
phenone, hydrochloride was shaken with 100ml of 10% sodium carbonate solution and 
lOOml of ethyl acetate. The ethyl acetate layer was separated, washed with \Vater, dried 
over anhydrous sodium sulphate and evaporated in 'l.'{ICU(). · · 

The residual gum was dissolved in 360 ml of ethanol and cooled to 15° in an ice/ 
water bath. 8G of sodium borohydride was then added in portions over. 30 mins. whilst 

- maintaining the temperature at 15-20°. After a further 30 mins. at 20° the solution 
. was stirred at room temperature fqr 2 hours. The solution was again cooled in ice and 
250ml of 2.i.'l sulphuric add were slowly added, then the solution was evaporated in 
vacuo until the ethanol had been removed. The clear aqueous solution was then treated 
with 250ml of 10% sodium carbonate solution and the oil which precipitated was 
extracted into ethyl acetate. The ethyl acetate layer was washed with sodium carbonate 
solution, then with water, and "'as dried over anhydrous sodium sulphate and evapora­
ted in wcuo, to a small volume. Petroleum ether (b.p. 40-60°) wa.s added, and after 
standing overnight a white solid was obtained. This was filtered off to give 23.g. of. 
the product, m.p.110-414°. . 

b) a 1-tert-Butylaminomethyl-4-hydroxy-m-xylene-a1,a'-diol 
0.8G of a 1 ... benzyl ... tert ... butylaminomethyl - 4 - hydroxy - m ... xylene ... a 1 ,a1 

... 
diol in 20 ml of ethanol and 2ml of water was shaken with hydrogen in presence of 
0.50g of pre-reduced 10% palladium on charcoal catalyst. When uptake of hydrogen 
was complete, the solution was filtered and evaporated under reduced pressure to give 
0.4g of the base as a colourless oil which yielded a white solid m.p. 144-145° when 
triturated with ether/cyclohexane. Recrystallisation from ethyl acetate-cyclohexane gave 
a white solid, m.p. 147-149°. · 

An alternative process for preparing the compound of Example 16 described 
below:-

a) Preparation of 3-(chtoromethyl)-4-hydroxy-acetophenone 
· 500G of p-hydroxv-acetophenone, 1 litre of formaldehyde solution (40% w/v) and 
2 litres of concentrated hydrochloric acid were stirred .and cooled to 20°C. when 320g 
of hydrogen chloride gas was passed int<> the suspension whilst maintainin11: the tem­
perature at 20°C. After stirring for a ·further 2 hrs. the mixture was allowed to stand 
for 18 hrs. 5 Litres of distilled water were then added and the solid was removed bv 
filtration, washed with hot water and hot benzene to give 480G of a pale red solid 
m.p. 164°C. (Ref.Gazz.Chim.,Acta., 81, 773-781. Chem.Ab., 46, 8048 (1952) m.p. 
160°C). 1 

An alternative process for the preparation of· this compound, aV<>iclfug the use 
Qf gaseo1,1s hydrogen chloride, was q1rpec1 out a~ fc:>l19WS:-... 
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3-Chloromethyl-4-hydroxyacetophenone 
lOKg of p - hydroxy - acetophenone were added to a stirred solution of 6.6 litres 

of 40% w/v formaldehyde solution and 45 litres of concentrated hydrochloric acid 
{35-38% w/v) which had previously been heated to 45-50°. The temperature was 
maintained at 50° for two hours after which 45 litres of water were added. The red 
solid which formed was washed with 20 litres of hot water and dried at 60° in air to 
give l2 kg of the product as a red solid m.p. 164°. 

b) Preparation of 3-{hydroxymethyl)-4-hydroxy-acetophenone diacetate . 
470G of 3 - (chloromethyl) - 4 - hydroxy - acetophenone, 235g of anhydrous 

sodium acetate, llOO ml of glacial acetic and 550 ml of acetic anhydride were stirred 
and refluxed for 2 hours. The acetic acid was then distilled in 'IXlCUD and the residue 
poured into water. The oil which separated was extracted into chloroform arid the 
chloroform evaporated in 'lJaCUD. The residue was distilled to yield 550 G. of a colou:­less oil b.p. 150-160°C/0.3 mm. DD20 =15l7. This oil solidified to give a white solid, 
m.p. 50°C. 

c) Preparation of 3-(hydroxymethyl)-4-hydroxy-w-bromoaceto­
phenone diacetate 
SSSG of 3 - (hydroxymethyl) - 4 - hydroxy - acetophenone diacetate and 2 litres 

of chloroform were stirred and cooled to 20°C. A solution of 1'18 ml of bromine dis­
. solved in 400ml of chloroform was added over 1 hr, maintaining the temperature at 
20°C. After the addition, 3 litres of ice/water was added and the chloroform layer. was separated, washed with water and dried over sodium sulphate. The chloroform 
was evaporated in vacuo to yield 730G. of a pale yellow oil. 

d) Preparation of 2-(N-Benzyl-N-tertiary butylamino)-4'­
hydroxy 3'-hydroxymethyl acetophenone hydrochloride 
213G of 3 - (hydroxymethyl) - 4 -. hydroxy - w - broma-cetophenone, 220g of 

benzyl-tertiary butylamine and 90 ml of. benzene were stirred and heated at reflux for 
18 hrs. After cooling the benzyl-tertiarylbutylamine hydrobromide was removed by 
filtration and washed with benzene. The benzene solution \vas extracted with three 
200ml portions of 2N. hydrochloric acid solution. The aqueous acid solution was then 
extracted with 500ml of ether, concentrated hydrochloric acid (65 ml) was added and 
the solution allowed to stand for 18 hrs. The precipitate was removed by filtration and 
washed with water. Crystallisation -from water gave 90g. of the product as a white solid m.p. 174°C. · 

e) Preparation of a'-tertiary Butylaminomethyl-4-hydroxy­
m-xylene-a' ,d'diol · 
120G of 2 - (N - Benzyl - N -ter.tiary butylamino) - 4' - hydroxy - 3' - hydroxy­

methyl a:cetophenone hydrochloride \Vas shaken with 500 ml of 10% sodium carbonate 
solution and 500ml of ethyl acetate. The ethyl acetate layer was separated, washed with 
water, dried over anhydrous sodium sulphate and evaporated. The residual gum was dissolved in 500ml of ethanol and hydrogenated with lOg of 10% palladium oxide on charcoal catalyst at 60°C and at atmospheric pressure. Two moles of hydrogen were 
absorbed in 3-! hrs. The catalyst was removed by filtration and the ethanol distilled in vacuo. The residual gum was reflu.'ted with 500 ml of ethyl acetate for a few minutes and then allowed to cool. The white solid was removed by .filtration and re­
crystallised from ethanol/ethyl acetate to yield 30G of the diol m.p. 151°C. 

!ExAMPLE 17 
Preparation of 4-bydroxy-a1-[(methy1amino)methyl]-m-

. xylene-a1 ,d'-diol 
a) a1-[ (Benzylmethy!amino )methyl ]-4-hydroxy-m-xylene-a1 ,a3-diol 

21.3G of 5 :- (N - benzyl - N - methylgly-cyl) - salicylic acid ethyl ester was 
dissolved in 140ml of tetrahydrofuran. This solution was added dropwise to a stirred 
suspension of 5.6g of lithium aluminium hydride in 175ml of dry tetrahydrofuran in an 
atmosphere of nitrogen. After the addition was completed, the mixture was stirred at 
room temperature for one hour, then 45ml of water was added dropwise. The tetra­
hydrofuran was removed by distilling in vacuo and dilute hydrochloric acid was added. 
The acid solution was basified with sodium bicarbonate solution and extracted with 
ether (5 x 50m.l). The ethereal solution was washed three times with saline and after 
drying over anhydrous Na2SO~ it w~s evaporated in i:acuo to give 8.7g of the product 
as a white solid, m.p. 132-134°<;, . . . 
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b) 4-Hydroxy-a1- [ (methylamino )methyl J-m-xylene-a1 ,a3-diol 
2.0G of a:~ - [(benzylmethylamino)methyl] - 4 - hydroxy - m - xylene a.1,«3 - diol 

were reduced in 30ml of ethanor containing lml of triethylamine and -lml of water, 
using 0.5g of 10'1'0 palladium oxide on charcoal as catalyst. Hydr~gen uptake was 

S complete after 15 minutes. The catalyst was removed by filtration and the solution was 5 
evaporated to dryness in. vacuo to give 1.55g of a friable solid. This base in methanol 
was added to a solutic>n of 0.9g of maleic acid in methanol. The solution was warmed 
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and ethyl acetate was added to effect crystallisation. l.15G of the maleate were obtained 
-as colourless needles, m.p. 109-1ll0 • 

ExAMPLE 18 
Preparation of 3•hydroxy-a1-(isopropylamino)methyl-p-xylene­

a1,a'-diol 
a) a1- [ Benzylisopropyfamino] methyl-3-hydroxy-p-xylene­

-a1,a'-diol 
A solution of 1.58g of N-benzylisopropylamine in 4ml of dry tetrahydrofuran 

was added 1111 at orrce at approx. 10°, to a solution of 1.45g of 4-bromoacetylsalicylic 
acid, meth)•l ester in 4ml of dry tetra:hydrofuran and the flask was stoppered and le.ft to 
stand for 3 hours. The crystalline benzylisopropylamine hydrobromide which formed 
was filtered off and the filtrate was slowly added to a slurry of 1.7g of lithium alumin­
ium hydride in lOOml of dry tetrahydrofuran, with stirring. The resulting mixture was 
heated to boiling and stirred under reflux for 15 minutes. After cooling and leaving to 
stand overnight, the excess lithium alwninium hydride was decomposed with the 
minimum of water and the resulting mixture was evaporated to dryness. The residue 

- was shaken with dilute HCl and filtered. The filtrate was enracred with ether, then 
the equeous layer was basified to_ pH 8 with sodium bicarbonate solution and extracted 
with ethyl acetate. The erhyl acetate solution was dried and evaporated to dryness. The. 

· residue was allowed to crystallise from ether, giving 0.99g of yellowish crystals, m.p. 
103-8°. . 

b) · 3-Hydroxy-a1-(isopropylamino )methyl..ip-xylene-a1,a4-diol 
0.6G of a 1 

- [benzylisopropylamino] methyl - 3 - hydroxy - p - xylene - a1,a' -
diol was dissolved in 30ml of e~nol and to this solution was added 0.15g of triethyl­
amine. This solution was hydrogenated over 0.15g of pre-reduced lOY, palladium on 
carbon catalyst. A total of 46.Sml of hydrogen was absorbed in 10 minutes, After 

-filtering and evaporating to dryness, the residue was crystallised from ethyl acetate/ 
ether, then from tetrahydrofuran/petrol (b.p. 40.-60°) -and was then dried in vacuo 
at 50° for 3 hours to give 0.3g of a white crystalline solid, m'.p. 103-5°C. -

ExAMPLE 19 
Preparation of 4-hydroxy-a1-(l-isopropylaminopropyl)-m­

xylene-a1,a3-diol 
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a) 5-(2-Bromo-butyryl)-salicylic acid, methyl ester 40 
· A solution of 104g of bromine in lOOOml of chloroform was added dropwise to a 

srirred solution of 144g of 5 - butyryl - salicylic acid, methyl ester -in 300ml of chloro­
fonn at room temperature. The reaction was at first extremely slow, and only after 
about 1 hr. was hydrogen bromide ~as evolved at an appreciable rate. -

The bulk of the bromine solution ·was then run in over a funher hour. The solution 45 
was stirred for an additional 15 mins cooled and ~-ashed three times with cold Yt-ater. 

· - The solvent was distilled off under reduced pressure leaving a pure white solid residue 
which was recrystallised once from ethanol, to give 200g of the product; m.p. 83°. -

b) 5-(2-Isopropylamino-butyryl)-salicylic acid, methyl ester hydrochlOride 
A solution of 45g of 5 - (2 - bromo - butyryl) - salicylic acid methyl ester and 30g 

of isopropylamine in 30 ml of methanol was boiled under reflux for 5 hrs. The mixture 
was evaporated under reduced pressure, the oily residue treated with dry ether, and the 
insoluble hydrobromide filtered off. The ethereal solution was boiled wit.li charcoal 
and filtered. Dry hydrogen chloride gas was then bubbled into the solution and the 
hydrochloride precipitated as a \\·bite crystalline solid which was crystallised twice 
from methanol/ether, to give 20g. of the .product, m.p. 250°C. 

c) 4-Hydroxy-a1-(l-isopi'opy1aminopropyl)-m-xy1ene-a1 ,a3-diol 
An aqueous suspension of lOg of 5 - (2 - isopropylaminobutyryl) - salicylic acid, 

methyl ester hydrochloride was basified with 10'1'., sodium bicarbonate solution and 
extracted into ether. The ethereal solution was dried over MgSO" the solvent evapora-
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ted 'llnd the gummy residue, in 60ml of sodium-dried tetrahydrofurao, was added cau­tiously with stirring to 3.0g of lithium aluminium hydride in 300ml of dry tetrahydro­furan. The mixture was heated under refia"i: with stirring for 30 mins. and was then cooled. 21MI of water was added dropwise with vigorous stirring and the mixture was allowed. to stand overnight before the solvents were evaporated off. The solid residue was acidified -with dilute ttydrochloric acid to pH 6 and this solution was basified with dilute sodium hydroxide and sodium bicarbonate to pH 8. The gelatinous insoluble · hydroxides were then centrifuged and the filtrate was continuously extracted with chloro­form. The solvent was evaporated off and the oily basic residue taken up in ether. Dry hydrogen ·chloride gas was passed into the solution and the white crystalline precipitate thus obtained was :filtered off and crystallised from ethanol, to giYe 5g of the product, m.p. 199°. 
ExAMPLE 20 

Pr-eparation of 5-(2-amino-1-hydroxyethyl)-salicylic acid 
. methyl ester hydrochloride a) S-(N,N-Dibenzyl~1inoglycyl)-o-anisic acid methyl ester hydrochloride · 

6.0G of 5 - bromoacetyl - o - anisic acid methyl ester (see Example 34(a)) and 7.8g of dibenzylamine in 200ml of ethyl methyl ketone were refluxed for 2 hours with stirring. Solid appeared within 2 mins. After removal of the dibenzylamine hydrobro­mide by :filtration, the solution was evaporated to dryness and treated with ether. Some insoluble brown material was removed and hydrogen chloride was passed through the ethereal solution. The dark gummy solid which precipitated was recrystallised from methanol/ethyl acetate to give 2.0g of the hydrochloride as a white solid, m.p. 163-1650. . 
-After two recrystallisations from methanol/et.liyl acetate, colourless needles were obtained, m.p. 1-66-8°. 

b) 5-(N,N-Dibenzylglycy!)-salicylic acid hydrobromide 
2.0G of 5 - (N,N - dibenzylglycyl) - o - anisic acid, methyl ester hydrochloride and 40ml cif 48~ aqueous hydrobromic acid were refluxed for 2 ·hours. The initialiy clear solution gradually deposited a white solid. After being cooled the mixture was filtered oto give 2.0g of the acid hydrobromide as a white solid, m.p. 165--'166°; 

c) 5-(N,N-Dibenzylglycyl)-salicylic acid methyl ester hydrochloride . · 8.78G of the acid hydrobromide obtained in b) were refluxed with a mixture of 22% methanolic hydrogen chloride (20ml) and methanol (50ml) for 16 hrs. The solu­tion was evaporated to dryness and an ethereal solution of the residue was shaken with sodium bicarbonate solution. The ethereal solution was dried over MgS04 and treated with methanolic hydrogen chloride to give 7 .Og of a white solid, m.p. 167-'169°. 
d) 5-(2-Amino--1-hydroxycthyl)salicylic 'llcid methyl ester 

hydrochloride · 
6.4G of 5 - (N,N - dibenzylaminoglycyl) - salicylic acid methyl ester hydrochloride in 150ml of methanol were hydrogenated in the presence of l.Og of a 10% palladium oxide on charcoal ·catalyst. Uptake of hydrogen ceased after 9 hrs. The catalyst was removed by :filtration, and .the filtrate was concentrated and treated with ether to pre­cipitate 2.75g of the product as a white solid, m.p. 168-<170°, which was recrystallised from methanol/ethyl acetate to give colourless plates, m.p. 187-188°. · 

ExAMPLE 21 
Preparation of a1-aminomethyl-4-hydroxy-m­

xylene-a1 ,a.3-diol 
A solution of L9g of a1 - dibenzylaminomethyl - 4 - hydroxy - m - xylene -a 1,a3 - diol in 50ml of ethanol and Sml of water was shaken in an 'lltmosphere of hydro­gen in presence of O.Sg of pre-reduced 10~ palladium on charcoal catalyst. Uptake or hydrogen was complete. in 6 Hours. The catalySt was removed and the solution was evaporated to dryness under reduced pressure to leave 0.9g of the product as a cream solid, m.p. 151-152°. . 
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ExAMi>LE 22 
Preparation of 5-[1-hydroxy~2(methylamino)ethylJ salicylic acid ethyl ester, hydrochloride · a) 5-{N-Benzyl-N-methylglycyl)-salicylic acid ethyl ester hydrochloride · ' . · . 20G of 5 - bromoacetylsalicylic acid ethyl ester, 15.2g of N - benzylmethylamine and 250ml of ethyl methyl ketone were stirred and refluxed for ·1.s hours. The solidi that precipitated was filtered and the filtrate was evaporated in vacuo leaving a yellow oil. 

· Drv ether was added to the residue and the ethereal solution was filtered. The clear fiJtrate wa:s tre'ated w!iuh dry HQ gas and 13.4g of t'he white precipitate m.p. 158-160° was removed by filtration. Recrystallisation from ethanollether gave rhe product as colourless needles m.p. 169-171°C. 

17 

5 

10 

b) 5-[l-Hydroxy-2(methylamino)ethyl]-salicylic acid ethyl · ester hydrochloride · 15 . 3.0G of 5 - (N - benzyl - N - methylglycyl) - salicylic acid ethyl ester hydr~ chloride in 30ml of ethanol was hydrogenated with lg of '10% palladium oxide on charcoal as catalyst. Hydrogen uptake was complete after 2.75 hours. The solution, after removal of the catalyst by filtration, was evaporated to dryness under reduced pressure, ·and the residue was crystallised from ethanol/ethyl acetate •to give l.6g of the product 20 as colourless microneedles, m.p. 129-130°C. 

Ex.l\MPLE 23 
Preparation of 5- [ I-·hydroxy-2-(p-methoxy-a-methylphenethyl) . amino ethyl] salicylic acid, methyl ester, hydrochloride l.08G of 5 [(1 - hydroxy - 2 - amino/ethyl] salicylic acid methyl ester hydro- 2S chloride in 1 OOml of methanol, basified by th~ addition of 25ml of methanolic sodium methoxide containing O.lOg of sodium and 0.72g of p - methoxyphenyl - 2 - pro-panone, were hydrogenated in the presence· of l.Og of prereduced 10% palladium oxide on charcoal catalyst, suspended in 25 ml of methanol. Uptake of hydrogen ceased within ~\·enty hours. The solution w1ts filtered and evaporated, and the 'resulting oil 30 was dissolved in ether. After filtering to remove sodium chloride, ethereal hydrogen chloride was added to the ether solution to precipitate an oil which gradually solidified within 15 minutes. The solid crystallised from acetone/ether to give 0.6g of the·pro-·duct as white crystals m.p. 155-161°. · 

ExAMPLE 24 
Preparation of 4-hydroxy-a1-{ [(2-indol-3-yl-'l-methylethyl) amino ]methyl ~-'lll-xylene-a1,a3-diol hydrogen tanrate a) 5-{ 1-Hydroxy-2-[(2-indol-3-yl-1-methylethyl)aminoJethyl }-salicylic acid methyl ester · A solution of 0.71g of sodium hydroxide in ethanol was added ro a solution olf 4.4g of 5 - (2 - amino - 1 -hydroxyethyl) - salicylic acid methyl ester hydrochloride in ethanol. The total volume of the solution was 250ml. Sodium .chloride was then re­moved and· the solution was hydrogenated in presel.lce of l.Og of 10% palladium on charcoal catalyst and 3.8g of indol - 3 - yl - 2 - propanone. Uptake of hydrogen ceased after 25 hours. The catalyst and solvent were removed to leave a straw coloured oil. This was separclted from sodium chloride by solution in ether, followed by filtration and evaporation to give 7.lg of the crude ester as an oil. 

b) 4-Hydroxy-a1-~ [2-indol-3-yl-l-merhylethyl)amino]methyl }-m­xy1ene-a1,a3-diol, hydrogen tanrate 
6.SG of 5 - fil - hydroxy - 2[(2 - indol - 3 - yl - 1 - methylerhyl)aminoJethyl} salicylic acid methyl ester in lOOml of tetrahydrofuran were added to a stirred suspen­sion of l.4g of lithiwn aluminium hydride in 50ml of tetrahydrofuran, in an atmos­phere of nitrogen, at a rate sufficient to maintain refluxing of the solvent. After 1 hour, lOml of water was cautiously added and the mixture was concentrated under reduced pressure. The residue was treated with dilute hydrochloric acid and non-basic indole derivatives were removed by extraction with ethyl acetate. The acid solution was neutralised with sodium bicarl>onate and extracted ·four times with ethyl acetate. After being dried over .MgS04 and evaporated, the latter yielded 2.0~ of a buff friable solid. This base wa~ dissolved .in 30ml of ethyl acetate 
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and added to a solution of 0.8g of racemic tartaric acid in 30ml of methanol, to pre­
cipitate a pale brown gllm.. When ·triturated with ethyl acetate this slowly yielded 1.6g 
of a friable tan solid m.p. ca 93-100°. Recrystallisation from methanol/dry ether 
afforded a brown gum which when triturated with dry ether gave 0.8g of the product 

· as a buff S()lid m.p. ca. 112°, frothing from ca. 70°. . . . 

EXAMPLE 25 
Preparation ·of 5-~ 1-hydroxy-2-[(l-methyl-2-piperidinoerhyl) 

· amino] ethyl } salicylic acid methyl ester . 
· 3.65G of 5 - [(2 - Qlllino - 1 - hydroxy)ethyl]salicylic acid methyl ester hydro­

chloride in 75ml of methanol were basified by the addition of 25 ml of methanolic 
sodium methoxide containing 0.34g of sodium, and then added to 2.lOg of 1: - piperi­
dino - 2 - propanone. The mixture was hydrogenated in the presence of lg of 10% 
palladium oxide on charcoal catalyst suspended in 25ml of methanol Uptake of hydr0-
gen was complete within 25 hours. . 

The solution was .filtered and evaporated and the resulting oil was separate"d from 
soditim chloride by extraction with ethyl acetate. The ethyl acetate was evaporated 
and the resulting oil taken up in acetone/ether. The solution deposited an oil which 
after two days formed a solid. This \vas recrystallised from cydohexane/light petrol­
eum (b.p. 60-80°), to yield white crystals of the product, m.p. N2.5-113.S0

• 

ExA.\fi>LE 26 . 
Preparation of 4-hydroxy-a1-~ [(1-methyl-2-phenoxyethyl)amino] 

. methyl }-m-xylene-a1,a3-diol 
a) 5-{ 1-Hydroxy-2-[(1-methyl-2-phenoxyethyl)amino ]ethyl}­

. salicylic add methyl ester· 
5.0G of 5 - (N,N - dibenzylglycyl) - salicylic acid methyl ester hydrochlorid~ in 

ethanol was reduced with hydrogen in presence of l .Og pre-reduced 10% palladium 
on charcoal catalyst. After 17 hours up-::ake of hydrogen ceased. 

A solution of 0.45g of sodium hydroxlde in 20ml of ethanol a.."ld 1.9g of 1 - pheu­
oxy - 2 - _propanone was added and reduction was continued in presence of a similar 
quantity of fresh catalyst. After 52 hours uptake of hydrogen ceased. The catalySt and 
solvent were removed and the residue '>as partitioned between water and ether. The 
ether was dried and removed to leave 3.0g of the crude ester as a pale amber oil. 

b) 4-Hydroxy-a1-{ [(l-memyl-2-phenoxyethyl)amino]methyl }- · 
m-xylene-a1 ,a8-diol 
2.7G of 5 - {:l - Hydroxy - 2·- [(1 - methyl - 2 - phenoxyethyl)aminoJethyl} -

salicylic acid methyl ester dissolved in 50ml of dry tetrahydrofuran, were added to a 
warm stirred suspension of 0.6g of lithium aluminium hydride in 20ml of tetrahydro­
furan, in an atmosphere of nitrogen, at a rate to maintain th'e solvent at the reflux. 
The resulting white gelatinous precipita:e was stirred and warmed for 1 hour, then 

. cooled and decomposed by dropwise addition of 5ml of water. The mixture was con­
centrated under reduced pressure, more w-a:er was added and the pH was adjusted ;o 
8 by addition of hydrochloride acid fo~~owed by sodium bicarbonate. 

The mixture was extracted with emyi acetate, which was dried and evaporated 
to yield an amber oil. Trituration "'·ith &:-er gave 0.9g of the ttiol as a ere~ solid. 
Recrystallisation from ethyl acetate/crdchenne afforded a white solid m.p. 128-1300C. . 

Ex..um..E 27 
Preparation of 4-hydroxy-a1 - [ ~ l.'.!-D'.lethylphenethylamioo )methy1J­

m-xvle2-a1 ..aa-diol 
a) 5-[1-Hydroxy-2-{a-methylpheneihy~o:etflyl]-salicylic acid 

methyl ester · . 
3.2G of 5 - (N,N - dibenzylamin~~· - salicylic acid methyl ester and 1.2g of benzyl methyl ketone in 1 OOmJ of etba.:.ci were shaken in an atmoSPhere of hydrogen in presence of l .Og of 1 O<y.,' prehydro?e:::a:e:i. P2lladium on charcoal catalyst. Uptake · 

of hydrogen ceased after 40 hours. The ::a::z.lyst and solvent were removed to give an 
oil which was extracted into dilute hyd.,,~orlc acid and ether. The aqueous solution was washed with ether and treated ..,.-:.-..::: excess sodium bicarbonate solution. The 
liberated base was extracted by ether wi:.,k:i was washed, dried over MgSO"' and e1t-ap-
Ql;'ated to ~ve 1.3~ of the crude basic emr 2S a colourless oil. · . 
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b) 4-Hydroxy-a1
-[ (a-methylphenethylamino )methyli-m-xylene­

a1,a3-diol · 
l.3G of 5 - u · - hydroxy .;. Z - (a - methylphenethylamino)ethylJ - salicylic acid 

methyl ester in 20rnl of dry terrahydrofuran were added to a stirred suspension of 1.5g 
of lithium aluminium hydride in 50ml of dry tetrahydro'furan at a rate to maintain 
refluxing of the solvent. . . · 

After 1 hour at the reflux the ~ixture was cooled an:d decomposed by dropwise · 
addition of Sml of water, with stirring. The mixture was evaporated nearly to dryness 
under reduced pressure and the residue was treated with excess dilute hydrochloric 
acid, followed by sodium bicarbonate solution. 

The resulting basic mixture was extracted four times with ethyl acetate which Wa.s 
dried and evaporated to yield a yellow oil. When triturated with ether this gave 0.3g 
of the product as a \vhite solid. Recrystallisation .from ethyl acet'llte gave colourless 
crystals, m.p. 113-115°. 

The p - hydroxy - a - methyl compound has been prepared by processes anal­
ogous to those described above for the unsubstituted a-methyl c~pound. The struc­
ture of p - :hydroxy - a - methyl compound, that is, 4 - hydro:i..-y - a 1 - [(p - hydroxy -
a - methylphenethylamino)methyl) - m - xylene - a 1;a.3 - diol was confinned by nuclear 
magnetic resonance and ultraviolet and infra red spectra. 

ExAMPLE 28 
·Preparation of ~hydroxy-a1-{ [(3;4,5-trimethoxy~methyl-

. · pbenethyl)-amino]methyl }-m-xylene-a1,a3-diol 
4-Hydroxy-a1-{ [ (3,4,5-trimethoxy-a-rnethylphenethyl)amino] . 
methyl }-m-xylene-a1,a3-diol . 

· 1.7G df a1 
- aminomethyl - 4 - hydroxy - m - xylene - a.1,a3 - diol in 12.Sml of 

methanol containing lg of triethylamine, and 2.2.g of (3,4,5 - trimethoxyphenyl) - 2 -
propanone were hydrogenated in the presence of 0.25g of pre-reduced Adams catalyst 

·suspended iri Hml of \Vater. Uptake of hydrogen ceased within 16 hours. . 
· The solution was filtered and evaporated, and the resulting oil extracted with 

boiling benzene. On cooling the solution, a white gum was deposited which, on standing 
overnight in a small volume of ether followed by drying in 'IJtZCUo at 40° for 24 hours, 
gave .1.65g of the -product as white crystals, m.p. 90-98°. · 

ExAMPLE 29 . 
Preparation of 4-hydroxy-a1-{ [(p-methoxy-a-methylphenethyl) 

. amino]methyl ~-m-xylene-a1,a3-diol . 
•1.03G of a1 - aminomethyl - 4 - hydroxy - m - xylene - cil-,a3 - diol in 75m1 of 

merh'anol containing lCml of water, 0.5 g Of .trierhylamine and 0.92g of p - methoxy­
phenyl - 2 - propanone were hvdrogenated in the presence of O.Sg of pre-reduced 
Adams catalyst suS1'ended in 25ml of methanol. · 

Uptake of hydrogen ceased within fifteen hours. The solution was then filtered 
and evaporated, and the resulting oil was extracted \vith boiling benzene. On cooling 
the solution, a white gum was deposited, which, on drying in 'Oacuo over paraffin wax, 
gave 0.70g of the product as white crystals, m.p. 81-83°C. 

ExAMPLB 30 
Preparation of 4-hydroxy-a1{ [(1-methyl-2-morpholinoethyl) 

amino]methyl ~-m-xylene-a1,a3diol . 
1.63G of -a1 - aminomethyl - 4 - hydroxy - m - xylene - a1,a3 

- diol in llOml 
·of methanol, containing 1.0g of triethylamine, and 1.22g of 1 - moq)bolino - 2 - pro­
panone, were hydrogenated in the presence of 0.25g of pre-reduced Adams catalyst 
suspended in l=Sml of water. Uptake of hydrogen ceased within 116 hr. 

The solution was filtered and evaporated to give an oil which only partially 
solidified. Crystallisation from ethyl a·cetate gave an oil, which when trlturated, 
afforded the product as a white solid. 0.60G. of the product, m.p. 134--1145° was 
obtained. · 
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EXAMPLE 31 Preparation of 4-hydroxy-o:1-1 ( 4-hydroxy-1-methylbutyl) amino] methyl-m-xylene-a1 ,«'1-diol . . 1.SG of o:1 

- aminomet.'lyl - 4 - hydroxy - m - xylene - a\a3 
- diol in 85 ml of methanol containing 15ml oi water, 0.Sg of triethylamine and 0.87g of. 5 - hydroxy - 5 2 - pentanonc were hydrogenated in the presence of 0.16g of pre-reduced Adams cata-lyst suspended in 25 .ml. of methanol .. 

After 60 hours, uptake of hydrogen ceased, but thin layer chromatography showed that some of the unchanged primary amine was still present Reduction Yias continued in the presence of a further portion of 0.16g of pre-reduced Adams catalyst. Uptake JG ceased after a further 25 hours when thin layer chromatography showed only a trace of the primary amine. · . The solution was filtered and evaporated to give an oil which, on trituration with dry ether and prolonged drying in 'Cacuo, became a white, highly deliquescent, friable solid. A preparative thin layer chromatogram (silica/methanol) containing 3% 0.880 · 15 ammonia solution on 280mg of this solid gave two fractions· at Rf 0.60 and Rf 0.80, visible under U.V. light. The former was extracted 'vith dry methanol (2 x 50 ml) to give 140mg of a white, highly deliquescent friable solid. The N.M.R. spectrwn showed the structure of this solid to be consistent with the required base, although it containe4 ca. 10% of the product of hydrogenolysis of the o:3 alcohol group. 20 
ExAMPLE 32 Preparation of 4-hydroxy-0:1{ [(a-methyl-p-ethoxyphenoxyethyl amino] methyl ~-m-xylene-a1 ,a3-diol · l.SG of o? - aminomethyl - 4 - hydroxy - m - xylene - -0:1,0:3 

- diol in llOml of methanol containing lg of triethylaminc and l.63g df (p-ethoxyphenoxy)-2-propanone were hydrogenated in the presence of 020g .. of pre-reduced Adams catalyst. Uptake of hydrogen ceased within 17 hr. 
The solution was .filtered and evaporated to give an oil which was extracted with ether (2 x 50ml). The ether was evap0rated to give a gum which was crystallised from ethyl acetate/crclohexane to yield a gum which solidified after drying in wcteo for 3 days. Recrystallisation from ethyl acetate/cyclohexane gave 0.30g. of the product as· white prisms, m.p. 98-107°. 

ExAMPLE" 33 Preparation of o:1-( cyclopentylaminomethyl)-4-hydroxy-m­xylene-a'.1,o:3-diol a) 5-(N,N-Dibenzylglycyl)-salicylic acid add methyl ester hydrochloride 
. 24.lG of dibenzylamine were added to a solution of 18.Sg of 5 - (bromoacetyl)­salicylic acid methyl ester in 500ml of ethyl methyl ketone. After being re.fluxed with stirring for 3 hours the precipitated dibenzylamine hyd:robromide ·was. removed. The solution was evaporated to dryness and treated with ether. 2.8G of an insoluble solit\ ~ removed by filtration and HCI gas was passed throuy.h the filtrate to precipitate 22.lg of the produet. When recrystallised from methanol/ethyl acetate 18.0g. of a white solid_m.p. 174--176° were obtained . 

· b) a1-Dibenzylaminomethyl-4-hydroxy-m-xylene-a1,a3-diol · · . IOG of 5 - (N,N - dibenzylglycyl) - salicylic acid methyl ester hydrochloride were basified with sodium bicarbonate solution and extracted into ether. The ethereal solution was dried over .MgSO"' and evaporated. The· basic residue in lOOml of dry tetrahydro­furan was added to a suspension of 1.74g. of lithium aluminium hydride in 500ml of dry tetrahydrofuran. A white gelatinous precipitate formed which partially dissolved on heating. The stirred mi:l..i:ure was reflu_xed for 6 hours, then cooled and 5 ml of water was added dropwise with stirring. The cloudy mixture was evaporated under reduced pressure and the residue was treated with lOOml of SN hydrochioriC acid. The oily hydrochloride which precipitated was separated from the acid solution, \vashed with a little water and treated with sodium bicarbonate solution. The liberated bare was exmrcted into ether which was dried and evaporated to yield 6.8g. of the product as a white solid, m.p. 105-107°. Recrystallisation from ether/light petroleum (b.p. 40-600) gave 5.7g. of colourless rods, m.p. 110-111°. 
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c) a 1-{Cyclopentylaminomethyl)-4-hydroxy-m-xylene-a1,a:3-diol . 3.0G of a 1 

- (dibenzylaminometbyl) ,. 4 - hydroxy - m - xylene - d-,a3 
- diol dissolved in lOOml of ethanol and 5ml of water were reduced in the presence of l.Og of triethylamine and 1.0g of 10% pre-reduced palladium on charcoal catal~t. Hydrogen uptaJ...-e ceased after 2.5 hours and 0.76g of cyclopentanone was then added and reduction was continued. O\ving to slow uptake of hydrogen the catalyst was replaced by 0.5g of prehydrogenated Adam's platinum oxide and reduction was com-pleted within 1 how'. After removal of catalyst the solution was evaporated to dryiless and the resultant oil was triturated with ether to give 0.9g of the cyclopentylanrlno triol as a white solid, m.p. 121-124°, which was crystallised from ethyl acetate to give a white solid, m.p. 129-B1°. · 

. ExAMPLE 34 
Preparation of 5-{l-hydroxy-2-isopropylaminoetbyl)-isalicylic 

acid hydrobromide a) 5-Bromoacetyl-o-anisic acid methyl ester 
!l.4G of bromine in lOml of chloroform were added dropwise to a stirred solution of 1.7g of 5 - acetyl - o - anisic acid methyl ester in 50ml of chloroform at 0---110°, at a rate which just maintaine.d decolourisation of the bromine. The solution was evap-orated under reduced pressure to leave .1.93g of the crude bromoacetyl ester as a white solid, m.p. 143-144°. Recrystallisation from methanol gave colourless plates, m.p. 153_.154°C . 

b) 5-(N-Benzyl-N-isopropylglycyl)-o-anisic acid methyl ester hydrochloride . A solution of lOg of 5 - bromoacetyl - o - anisic acid methyl ester and .l'l.Og of benzylisopropylamine in 200ml of ethyl methyl ketone was stirred and refluxed for 6.5 hours. The precipitated benzylisopropylamine hydrobromide was filtered off and the filt:I'ate was evaporated to dryness. The residue was triturated with 250ml of ether and separated from a little insoluble material, and the ethereal solution was treated with gaseous hydrogen chloride. A brown gum was obtained which crystallised from a mix­ture of methanol and ethyl ace~ate to give 6.14g of the product as colourless pl-ates, m.p. 194-195°. 

c) 5-(N-Benzyl-N-isopropylglycyl)salicylic acid hydrobromide monohydrate 
· 3.3G of 5 - {N - benzyl - N - isopropylglycyl) - o - anisic acid methyl ester hydro­chloride and 50ml of 48% hydrobromic acid were refluxed together for 5 hours. The solution was cooled and filtered to give 2.8g of the acid hydrobromide as a white solid m.p. 186.5-188°. Recrystallisation from water and drying at 100°/12mm. gave col-ourless prisms, m.p. 188-90°C. 

d) 5-(•l-Hydroxy-2-isopropylaminoethyl)-salicylic acid hydrobromide 
A solution of 2.9g of 5 - (N - benzyl - N - isopropylglycyl)salicylic add hydro­bromide in 50 ml of ethanol was reduced in an atmosphere of hydrogen in the presence of 0.5g of 10% palladium. on charcoal catalyst. Hydrogen uptake \\-"'2S complete after 23 hours. 

· The solution after remova1 of catalyst, was evaporated Wlder reduced pressure to give 2.61g of an amber S}TUP ~·hich, when triturated. with ethyl acetate and ether, gave l.95g of the product as a white solid m.p. 164-<166°. . Recrystallisation from· methanolfethyl acetate gave colourless prisms m.p. 165-: . ·166° after being dried at 100° /12mm. 
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ExAMPLE 35 50 Preparation of .B-[5-{2-tert-butylamino-l-hydroxy)ethyl-2-. hydroxy J phenyl-ethanol a) 3~8-Acetoxyethyl)-4-hydroxyacetophenone · . A solution of 15.0g of /3 - (o - hydroxyphenyl) - ethanol in l20ml of 40% w/w boron trifluoride-acetic acid complex was heated with stirring at 65° for 16 boon, 55 during which time the colour became pale-brown. The solution was cooled and ·treated with hydrated sodium acetate, then with water, and the .mixture was extracted three time with ether. The combined ethereal exracts were dried over anhydrous soditim s~phate and evaporated to give 23g of th7 product as a bro~ oil. 
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1,i00,8S6 b) 4-Acetoxy-3-{8-acetoxyethyl)acetophenone . 
· 

A mixture of 23.0g of 3 - (8 - acetoxyethyl) - 4 - hydroxyacetophenone, 8.2g of 

acetyl chloride, 46g of. anhydrous potassium carbonate and 500 ml of ethyl methyl 

ketone was refluxed with stirring for 4 hours. The solids were then filtered off and the· 

solvent was evaporated to give an orange oil, which was chromatographed, using 600g 

Of silica gel. Eluting with 20% ethyl acetate in benzene gave 15g of the required pro­

duct as a mobile straw-coloured oil. 
c) 4-Acetoxy-3-{B-acetoxyethyl)phenacrl bromide · 

3.66G of bromine in 75ml of chloroform was added- dropwi5'; over 70 minutes •.o 

a stirred solution of 6.0g of 4 - acetoxy - 3 - ~8 - acetoxyethyl) acetophenone in 75 ml 

of chloroform, at room temperature. Stirring was continued for a further 10 minutes 

then the solution was washed with water and dried over anhydrous sodium sulphate. 

Evaporation of the solvent gave 7 .3g of 4 - acetoxy - 3 - (/3 - acetoxyethyl)phenacyl 

bromide as a brown oil. 
d) /3-( 5-(2-benzyl-tert-butylamino-1-hydroxy )ethyl-2-hydroxy] 

phenyl ethanol 43G of 4 - acetoxy - 3 - GB - acetoxyethyl)phenacyl bromide and 4 .. lg of benzyl 

tert butylamine were dissolved in 20ml of dry tetrahydrofuran and the solution v.-as 

left to stand at room temperature for 7 days. Benzyl tert-butylamine hydrobromide \•;as 

formed and was filtered off. The filtrate was added drop\vise over 40 minutes to a 

stirred suspension of 1.5g of lithiwn aluminium hydride in 30ml of tetrahydrofuran. 

The tetrahydrofuran refluxed gently as the solution was added and a gelatinous solid 

precipitated. 
-Stirring was continued for 2 hours at 70°, then the mi>..i:ure.was cooled to 0° and 

1Sml of water was added cautiously to the cold stirred mixture. The mixture was 

stirred for 1 hour, then dilute hydrochloric acid was added until the mixture was 

slightly acidic. The pH was adjusted co about 8 by the addition of sodium carbonate 

solution. The mixture was filtered, and the filtrate was extracted four times with 

chlorofonn. The combined chloroform extracts were washed once with v.-ater and 

dried over anhydrous sodium sulphate and the chloroform was evaporated to give l.Sg 

of brown oil. . 
· 

The oil was tefiuxed with 5-00ml of light petroleum (b.p. 60-80°) for 10 minutes 

and ·the solution was decanted and left to stand at room temperature over-night ro 

give a white solid which was filtered as a first crop. On treatment \\ith benzene some of the remaining oil dissolved. The solucion was 

decanted, treated with charcoal and evaporated to give 0.8g of a pale-brown oil. This 

was dissolved in ethanol and addition of water gave a whitish solid. Further recrystal­

lisation from aqueous ethanol gave a second crop of product as a pure-white solid. The 

total yield of the product was 265mg., m.p .. 133-134.5°C. c) /J-[5-{2-tert-Butylamino-1-hydroxy)ethyl-2-hydroxy] phenylethanol 
211Mg of 18 - [5 - (2 - benzyl "". ten - butylamino - 1 - hydroxy - ethyl _ 2 - hy­

droxy] phenylethanol was hydrogenolysed at room temperature in 30 m1 of ethanol 

over 10% palladium catalyst on charcoal. Hydrogen uptake ceased in 30 minutes. The 

catalyst was filtered off and the filtrate was evaporated to give a greenish-yellow oil, 

which solidified after deep freezing. The solid, however could not be recrystallised. 

144Mg. of the product, m.p. 54--60°, was obtained. 

Ex.AMPLE 36 Preparation of a1~ten-butylam.inomethyl-a3·diphenyl-4-
. ~ hydroxy-xylene-«1a 3-diol hydrochloride 

A solution of phenyl magnesium bromide in ether (45%, SOml.; slight exeess of ca 
S mole equivalents) was added in a thin stream to a stirred solution of 5 - (2 - tert. 

butylamino - 1 - hydroxyethyl)salicylic acid methyl ester (5.0g) in dry tetrahydrofuran 

(200 ml.). The mixture was ;refluxed overnight (15 hours), cooled and poured onto ice 

cold saturated ammonium chloride solution. The organic layer was separated, washed · 

with saturated ammonium chloride solution, dried over sodium sulphate, and evapora­

ted. As thin layer chromatography (silica-cyclohexane-ethyl acetate, 3: 1) indicated the 

presence of a non-basic impurity, the crude oil was dissolved in ethyl acetate (25 ml.) 

and treated with a slight excess of ethereal hydrogen chloride with cooling. The pre­

cipitate was filtered off and dried to give a 1 
- terr • b~tylaminomethyl - a 3 

- diphenyl -
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4 - hydroxy .. m - xylene .. a1a 3 

.. diol, hydrochloride, 6.3g. (78.3%) m.p. 180-'190°, ~~ 
.:1 8.2g of . with decomposition. · · . · . .. .. 
~ methy'-4 This material was dissoh-ed in a small amount of tetrahydrofuran, filtered and -'" 

• ·;< and the 61 ethyl acetate (20 ml.) added and allpwed to crystallise to afford 4.Sg. m.p. 186-7° with .. 
f lg 600g 5 5 decomposition. · 5 -~ '.Cd pro.:. ExAMPLE 37 
i Preparation of a 1-[(benzyl tert-butylamino)methyl]-4-

hydroxy-<r3-methyl-m-xylene a 1a 3-diol . 
a) 4 .. A'Cetoxy-3-Bromoacetophenone .. · · ilUtes •.o 10 . A solution of 3 - bromo - 4 - hydroxyacetophenone (25g.) in acetic anhydride 10 a 75ml JO (125ml) was re:fim::ed for one hour. The excess acetic anhydride was then evaporated, minutes in vacuo to give a brown oil (29 .2g). 

Jlphate, . The product was distilled _at reduced pressure. 
henacyl ·Yield = 25.Sg. 

15 B.pt. = -128-l130° at 0.05 nuns. 15 

is b) 4' -~ceto:i..-y-2,3' -dibromoaeetophenone . 
40 drops of a solution containing bromine (15.Sg) in chlorofonn (500 ml.) was · benzyl added to a stirred solution of 4.,. acecoxy - 3 - bromoacetophenone (25.4g) in chloroform :on was (800ml), which contained 4 drops of ·hydrobromic acid in acetic acid. A golden-yellow ide was 20 . colour was produced and the stirred solution was warmed ( 40°) for a few minutes. The 20 

es to a 20 colour quickly disappeared and the temperature of the stirred solution was maintained ·ofuran. at 20--.23° while the rest. of tI1e bromine solution was added c!ropwise O\Te 2i hours. is solid The solution was_ washed with water ( x 4), dried over magnesiwn sulphate and 
evaporated to give a greenish-yellow oil which suddenly cr)•stallised to a cream-coloured 0° and 25 solid. . · . . 25 ire was 25 Recrystallisation from ethanol gave. the product as a white solid. 

Lre was Yield = 24g. 
rbonate m.p. = 73-78° 
!S with 

" :er and c) 4' -Acetoxy-3 '-bromo-2-benzylten butylamino acetophe.."lone .. 
R \'e 1.8g 30 30. A solution of 4' .; Acetoxy - 2,3' - dibromoacetophenone (8.5g) and benzyl, tert- 30 butylamine (8.3g) in dry methyl ethyl ketone (120ml) was refluxed for 2:i hours. Cry~ i!l 

ninutes tals of benzyl,tert.butylamine hydrobromide \Vere deposited and these were filtered after I ight ro the mixture had been cooled. Evaporation gave an orange oil which \vas treated with 

I 
ether to precipitate more hydrobromide. This· was filtered and the ether solution ·was on was 35 3'i evaporat_ed -to give the product as an orange oil which was used directly, without further 35 t This purification. · · 

;rysta!- Yield .= 11.Sg. .•. d. The d) a-[ (Benzyltertbutylamino )methyl] -3-bromo-a-hydroxy-p-cresol . -~ 
4' - Acetoxy - 3' - bromo - 2 - -benzyltenbutylaminoacetophenone (11.5g.) in eth-

~-40 anol (50ml.) was added-dropwise over 5 minutes to a suspension of sodium borohydride 40 40 (6g.) in ethanol (70 ml). The temperature was kept at 30-40° and a vigorous effer-
vescence occurred during ·the addition. The solution was·left to stand at room tempera-l - l1y- tui"e overnight, then \Vater . was added and the ethanol was evaporated. The prodµct :thanol was extracted into ether ( x ·10) at pH 12 and the combined ethereal extracts were :s. The -15 washed with water, dried over anhydrous sodium sulphate and evaporated to give all 45 ow oil, 45 orange oil. . . allised .. Treatment with hot aqueous ethanol (charcoal) then· cooling gave a crystalline 
solid, which was recryscallised from aqueous ethanol three times, giving the requ#"ed product as an off white solid. · 

50 Yield = 2.3g. 50 
m.p. = :139-140.5 

50 
s of ca ·e) a 1-[(Benzyltertbutylamino )niethyl ]-4-hydroxy-a3-methyl-m-xylene-.. tert. a1,a3-diol · . 
ofuran · ~L135g) of a - [(Benzyltertbutylamino)methyl] .. 3 - bromo - a .. hydroxy.,. p -!lto ice 55 cresol in dry T.H.F. (20ml) was added dropwise over 40 minutes under nitrogen to a 55 
vash!!d 55 stirred solution of n-butyllithium in ether (.9N, 13.8ml.). An orange, milky precipitate apora- was produced and. some heat was given oilt during the addition. The mixture w;ts gently :ed the .re.fluxed for 10 mmutes, the1l. left at room temperature for 1 hour. 5 ml.) · Acetaldehyde (052g., 4 moles) in ether ('l5ml) was added dropwise, over 5 min-

60 e pre- 60 utes to the stirred mixture, whereupon most e5f the solid was dissQlved. The solution was 1enyl .. 60 ·further refluxed for 45 minutes then poured into water. Ammonium chloride was added. 
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and the product was extracted with ether (three times). The combined ethereal extracts were washed with saturi!tcd brine solution, dried over anhydrous sodium sulphate and evaporated on a rotary evaporator, without using heat, to give a brown oil, yield I.lg . . Chromatography of 150 mg of this crude product on siJica·gave 50 mg of an oil which failed to crystallise. An NMR of this material indicated. that it contained some of · the required diol. The doublet at y8.6 due to the methyl of the · side chain-CH(OH)CH3 was :readily identified. 
EXAMPLE 38 

Preparation of a 3-dimethyl-4-hydroxy-a1-isopropylamino 
methyl-m-xylene-a1a3-diol 

a) 4-Benzyloxy-a1-{N-benzyl-N-isopropylam~o)methyl-a3-
dimethyl-m-xylene-a1a3-diol . · 
A solution of 1.5g of 2 - benzyloxy - 4 - [2 - N - benzyl,N - isopropylamino - 1 -hydroxyethyl]benzoic acid, methyl ester in 50ml of tetrahydrofuran (50 ml) was treated with an excess of methyl magnesium bromide in 50 ml of ether and stirred at room temperature overnight. The mixture was poured on to saturated ammonium chloride solution and the organic layer separated, filtered through conon wool, and evaporated to dryness to yield a gum. _ _ Trituration of a portion of this gum with dilute hydrochloric acid gave a water insoluble salt, which was recrystallised from tetrahydrofuran-ethyl acetate to give col­ourless crystals of 4 - benzyloxy -· a 1 

- (N - benzyl - N - isopropylamino)methyl - a 3 
-dimethyl - m - xylene - a 1a 3 

- diol, hydrochloride m.p. 174.5-175°. . 
b) ~-Dimethyl-4-hydroxy-a1-isopropylami11omethyl-m-xylene 

-a:1a 3-diol 
A solution of ·t.2g. of 4 - benzyloxy - a1 

- (N - benzyl - _N .;. isopropylamino)­methyl - a3 
- dimethyl - m - xylene - a 1a 3 

- diol in 10ml of methanol was added to 0.2g of pre-reduced 10% palladium on carbon in 10 ml of methanol and hydrogenated until uptake of hydrogen ceased. The catalyst was filtered off and the filtrate evapora­ted to leave 0.9g of a pale yellow gum. 
The gwn was dissolved in ether and treated with an ethereal solution of o-benzyl benzoic acid to afford 1.08g of a crystalline salt m.p. 161-162°. 
Recrystallisation from tetrahydrofuran ether gave 0.8g of a 3 

- ·dimethyl - 4 -hydroxy - a: - isopropylaminomethyl - m - xylene - a 1a 3 
- diol, o - benzoyl - benzoate m.p. 162-4°. 

F.XA..'dPLE 39 
Preparation of 5-{·l-hydroxy-2-((1-methyl-2-phenoxyethyl) 

amino]ethyl }salicylamide 
a) 5-{ I-Hydroxy-2-[ (l-methyl-2".'phenoxyethyl)amino] ethyl } 

salicylic acid methyl ester . 
5 - [(2 - Amino - I - hydroxy-ethyl] salicylic acid methyl ester hydrochloride (2,53g.) in methanol (60 ml.) was basified by the addition of methanolic sodium meth­oxide (25 ml. containing 0.24 g. of sodiwn; 1 mol.) and was added to 1 - phenoxy - 2 -propanone (1.53g.; l mol.; redistilled b.p. 74° /0.7mm.).The mixture was hydrogenated in the presence of prehydrogenated 10% PdO/C catalyst (1lg.) suspended in methanol (25 ml.). Uptake of hydrogen was complete within 25 hours. 
The solution \vas filtered and evaporated, and the resulting oil was separated from sodium chloride and a trace of unchanged primary amine by washing with water and . extracting into ether (150 ml.). The ether was dried [MgSO,] and evaporated to give the crude ester as an oil [2.7 g.]. · 

b) S-{ l-Hydro:xy-2-[ (1-methyl-2-phenoxyethyl)amino] ethyl } 
salicylamide 
The crude ester of (a) (2.70g.) was dissolved in methanol (20 ml.) and ammonia solution d. 0.880 (20 ml) and allowed to stand in a stoppered flask for five wetjcs. The solution was evaporated and the residual oily solid in methanol· (7 ml) was charomatographed on a <X>lumn of silica (25 g.) in ethyl acetate. . !Elution with ethyl acetate gave the following fractions 
a) 50ml. TLC Si02/MeOH 2 spots Rf 0.7 and Rf 0:9 
b) 650 ml. I spot Rf 0.7 
c) 2 spots Rf 0.30 and 0.70 
Fraction (b) was evaporated to give a friable solid (ca. 0.60g.) which crystallised from benzene to give white crystals of the amide. (260 mg.) m.p. 126.5.:..-128.5°C. 
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ExAMPLE 40 
Soluble 1ablets, suitable for sub-lingual administration, containing ·lmg of active 

ingredient, present as the sulphate .; . 

Formula 
1 mg . ··-. 10,000 

Tablet Tablets 

a.1 t-butylaminomethyl-4-hydroxy-m-xylene-
cit1,,a.3-diol sulphate · 1.2 mg 120.0 g • 

granular manriitol 87.0 mg 870.0 g. 

magnesium stearate .. 0.9 mg 9.0 g~ 

stcaric acid 0.9 mg 9.0 g. 

90.0 mg 900.0 g. 

. Method 
The four ingredients-are mixed together, and the mixed powder is compressed on 

a suitable tablet machine fitted with 1/4" nom1al concave punches, to produce tablets 
of the correct: weight. 

ExAMPLE 41· 
Tablets suitable for oral administration. 

Formula 

ac1-t-butylaminomethyl-4-hydro:X:y-m-xylene­
a.1,ac3-diol sulphate 

calcium sulphate dihydrate 

maiZe starch 

Amijel* 

magnesium stearate 

1 mg 
Tablet 

(as base) 

~.2 mg 

88.2 mg 

24.0 mg 

6.0 mg 

0.6 mg 

120.0 mg 

10,000 
Tablets 

12.0 g. 

·ss2.o g. 

240.0 g. 

60.0 g. 

6.0 g. 

1200.0 g. 

* Amijel is a partly hydrolysed corn starch product forming a sol in cold . \Vater. 

Method 
l. All the ingredients except the magnesium stearate, are mixed together, the 

mixed powders are granulated with water, and the damp mass is passed through a 16 
mesh screen. · 

2. The wet granules are dried, and then passed through a 20 mesh screen. 
3. The ~ried granules and the magnesium stearate are mixed together and com­

pressed on a suitable tablet machine fitted with 1/4" normal concave punches, to pro-
duce the required tablets. . 

25 

5 

IO 

15 

. ~ 

.·' 
' 

. . ~-

. i 

- ; 

. ' 
· 1 

. ~ . ; 

;; 
;; 
t ~ 
:j 
.: 
., 

j 

J . 1 

i 
! 
I 
J 
' 



.··· .. 

~i.:: ,, 
:~~)i~:Y··_-)~· .. --;.~·F ~-· 

26. 

5 

IO 

., 
I 

15 

.·. 

20 

25 

1,,200,886 

. • ExAMPLE 42 
An aerosol f onnulation, expressed in terms of a single metered dose. 

Method. 

Formula 

·otl..t-butylaminomethyl-4-hydroxy-m­
xylene-a:1,0t3-diol 

oleic acid 

dicblorodifluoromethane 

trlcbloroftuoromethane 

100 µg dose 

100 µg 

10 µg 

61 mg 

24 mg 

The active ingredient, the oleic acid and pan of rhe dichlorodifl.uoro-methane are 
mixed together. The suspension is then diluted with the remainder of the dichlorodi­
ftuoromethane, and the requisite quantity is filled into aluminium aerosol containers 
which are closed by a suitable metering valve. The containers are then pressurised with 
trichlorofiuoromethane. 

Method. 

Ex.AMPLE 43 

Formula 

a:1-t-Butylaminomethyl-4-hydroxy-m­
xylene-0t1 ,0t3-diol sulphate 

Sorbitan Trioleate 

Dicblorodifiuoromethane B.P.C. 

Trichlorofluoromethane B.P.C. 

100 (J.g dose 

120 µg 

120 µg 

61 mg. 

24 mg. 

Mix together the active ingredient, sorbitan trioleate, and pan of the dichlorodi­
fluoromethane. The suspension is then diluted with the rema-inder of the dichlorodi­
fluoromethane, and the requisite quantity is filled into aluminium aerosol containers, 
which are closed by a suitable metering valve, The containers are then pressurised with 
trichlorofluoromethane. 

ExAMPLE 44 

f:ormula 100 µg dose 

oc1-t-Burytanµnomethyl-4-hydroxy-m-
xylene-0t1.,~3-diol sulphate 120 p.g 

2-Dimethylaminoethanol 26.6 p.g 

Oleic Acid B.P. 1963 93.4 µg 

Dichlorodifluoromethane B.P.C. 61 mg 
• I 

Tr1chloroftuoromethane B.P.C. 24 mg 

Method 
· The active ingredient, the · oleic acid, the 2-dimethylaminoethanol and part ·of 
the dichlorodifiuoromethane a.re mfa:ed together. The suspension is then diluted widt 
the remainder of the dichlorodifiuoromethane, and the requisite quantity is filled into 
alwninium aerosol containers, which are closed by a suitable metering valve. The con­
tainers are then pressurised with trichlorofluoromethane. · 
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·In the above c~mpositions~ the amount of active ingredient may be varied widely 
and the sulphate may be replaced by any other salt having -a pharmaceutically acceptable 
anion. · · · 

WHAT WE CLAIM IS:-
11. ComJ:>ounds of the· general formula: ....... 

and physiologically acceptable acid addition salts thereof, in which . · 
R1 represents a hydrogen atom or a straight or branched chai~ alkyl radical con- · 

taming from 1 to 6 carbon a toms; · 
R2 represents a hydrogen atom, or a benz~l group; . . . 
R 3 represents a hydrogen atom, or a straight or branched chain alkyl radical con­

taining from 1 to 6 carbon atoms which radical may be substituted by hydroxyl groups, 
amino groups or heterocyclic rings containing 1 or more hetero atoms, for example 
morpholino, or represents a cycloalkyl, aralkyl or aryloxyalkyl radical which ·radicals 
may optionally be su~stituted for example by 1 or more alkoxy or hydroxy groups; 

X represents a hydroxyalkyl or hydroxyaralkyl radical having a straight or bran­
ched alkyl chain containing from 1 to 6 carbon atoms, or a carboxy radical, or an 
alkoxy-carbonyl radical of the formula -COOR." {where R. represents a straight or 

' branched chain. alkyl radical containing from· 1 ·to 6 carbon atoms), or represents a 
radical of. the formula -CONHOH or -CONHNH2 or an amido radical of the 
formula -CONR3R,; (where Ri. and Rr., which may be the same or different, each re­
sent a hydrogen atom or an arylalkyl radical or a straight or branched chain alkyl radi­
cal containing from 1 to 6 carbon atoms which may be substituted by hydroxyl or 
amino gro.ups or where R5 . and R0 together with the adjacent nitrogen atom form a 
heterocyclic ring which may contain additional hetero atoms). 

2. Compounds as claimed in Claim 1 in which the side chain substituent is in. 
the para position to the phenolic hydroxyl group or in the para position to the sub'7 
stituent X. · · 

3. a1-tert .-bJitylaminomethyl-4-hydroxy-m-xy lene-a1 ,a:3•diol. 
. 4; 4-hydroxy-a1-isopropylaminomethyl-m-xylene-a:1 ,a:3-diol. 
5. · a 1-{ cyclopentylaminomethyl)-4-hydroxy-m-xylene-a:1,a:3-diol. 
6; 4-'hydro:icy-a1-(l-isopropylaminopropyl)-m-xylene-a:1a 3-diol. 
7. 4-hydroxy-a:1

-[ (2-indol-3-yl-1-methylethyl)amino J methyl-m-xylene-a:1 ;a3-diol. 
8. 4-hydroxy-0:1

-{ [(1-methyl-2-phenoxyethyl)amino]methyl~ - m - xylene-a1,a:3
-

dio1. 
9. 4-hydroxy-a1-~ [(p-methoxy~a-methylphenethyl)amino}methyl} - m - xylene-

a1,a3-diol. · · · . . 
'10. 5-(2-tert-butylamino-'l-hydroxyethyl)-salicylamide. 
oll. 5-(1-hydrox:y-2-isopropylllminoethyl) salicylic acid methyl ester. 
il2. 5-(2-amino-l-hydroxyethyl)-salicylic acid methyl ester. . 
113. 5-{1-hydroxy-2-isopropylaminoethyl)~salicylanude. . 
114. 5-~ 1-Hydroxy-2-[(1 .. methyl-2-phenoxyethyl)amino]ethyl} salicylamide. 
H. 5-(1-hydroxy-2-isopropylaminoethyl)-N-methyl salicylarnide'. . . 
16. 0:1-(benzyl-tert-burylaminomethyl)-4-hydroxy-m-xylene.;.0:11'X3-diol. 
il7~ N-benzyl-5-(1-hydroxy-2-isopropylaminoethyl) salicylamide. 
18. 5~[1-hydroxy-2-(p-methoxy - a - .methylphenethyl)aminoethyl] s8licylic acid 

·methyl ester. 
119. 5-[l-'hydroxy-2-(isopropylamino)-butyl] salicylamide. 
20. 4[1-hydroxy-2-(isopropylamino)ethyl]salicylic acid methyl ester. 
21. · 4-hydroxy-t,t1'-[(p-hydroxy-<t-methyl phenethyl amino)m.ethyl] - m - xylene­

a1,a3-diol. · 
22. 4-hydroxy-0:1{ [(1-methyl-2-morpholinoethyl)amino]methyl} - m - xylene-

a1.a:3-diol. . · · 
. 23. Physiologically acceptable acid addition salts of the compound claimed· in anv. 

· of claims 2 to 12. · . · • 

24. Compounds as claimed ·in claim 1 the prepara_tion of which is specifically 
described in the Examples, excluding those claimed in claims •i to 23. · · · · .. 
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25. ·A process for the preparttion of compounds as claimed in claim 1 which comprises reducing the carbonyl group 

of a ketone of the ahove general formula to an alcoholic group in which X, Ri, R:? and R3 have the meanings given in claim 1 or are convertible thereto, if desired with pro­tection of the phenolic hydroxy group, the product if des.ired being isolated in the form of a physiologically acceptable acid addition salt. 26. A process as claimed in claim 25 in which the subsequent conversion is effec­ted on compounds in which R2 and R3 both represent hydrogen or benzyl groups, and consists in reductive alkylation with an aldehyde or ketone in the presence of hydrogen and a noble metal caralyst. 27. A process as claimed in claim 25 in which the ketone is of the formula 

and the reduction of the carbonyl group to the alcoholic group is effected with sodium borohydride, lithium aluminium hydride, or by catalytic hydrogenation, if desired with protection of the phenolic hydroxyl group with a benzyl .ether or acetate group re­movable by hydrogenolysis or hydrolysis. 28. A process as claimed in claim 27 ·for the production of compounds in which Ri1 and R3 both represent hydrogen atoms in which a ketone of the formula given in claim 27 in which R2 represents a benzyl -radical is subjected to catalytic hydrogenation. 29. A process as claimed in claim 27 for the production of compounds as claimed in claim •1 in which X is an alkoxy carbony 1 radical -COO~ in which R., has the meaning given in claim 1 which comprises reacting a ketone of the fom?-ula given in claim 27 in which X representS a -COCH group with an alcohol of the general form­ula R~OH in the presence of an acid catalyst follmved by catalytic hydrogenolysis. 30. A process as claimed in claim 25 for the production ot compounds in which X is a hydroxymethyl group which comprises reducing a compound of the formula given in that claim in which X is an ester group -COOMe with subsequent catalytic hydrogenolysis. 
31. A process as claimed in claim 30 in which the reduction of the ester group is effected with lithium aluminium hydride and hydrogenolysis of the resultant -CH20H group du..-ing subsequent reduction is minimised by the addition of a volatile base to the reaction mixture~ · 
32. A process as claimed in claim 25 which comprises subjecting a compound of the formula .. . . 

to catalytic hydrogen.ation to yield a compound of the formula 

in which R and Ra have the meanings· given in claim 1. . 33. A process as claimed in c).ain1 32 in which the reduction is effected with pal­ladised charcoal. 
34. A modification of the process claimed in claim 32 in which the ketQne of fonnula III is reduced to the alcohol of the fonnula 
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. which may if desired by subjected to catalytic hydrogenation to remove the N-benzyl 
group. . 

35. A process as claimed in claim 34 in which the reduction is effected with 
sodium borohydride. . S . 

36. A process as claimed in claim 25 in which the ketone is pre1'ared. by the re-
action of a compound of the formula: 

where the OH groups may be protected (in which R1 has the meaning given in claim 1) 
. with an amine of the formula R2RsNH (in which R2 and Ri have the meaning given in 10 
claim 1) to produce a compound of the formula · 

.. . ·. 

37. A process as ~laimed in cla-im 25 in which the ketone is prepared by the 
reaction of a compound of the formula 

:! . . -~. J . 

with an amine of· the formula R2~NH (in which X, Hal, R1, ~. and Ra have the 
meanings given in claim 1). · ·. . · 

38. A process as claimed in claim 25 for the preparation of compounds in which 
X represents -COOH which comprises hydrolysing the corresponding ketone in which 
X represents the group COOMe and then reducing .the ketone to the alcohol. 

39. A process as claimed in claim 25 for the production of compounds in which X 
represents -CONR5R6 in which R3 and R6 have the meanings given in claim 1 \\"hich 
comprises reacting the corresponding ketone in which X represents the group COOR4 
in which ~ has the meaning given in claim 1 with an amine of the formula NHR1R6 

and reducing the resulting ketone to the alcohol. 
. 40. A modification of the process claimed in claim 39 in which an akohol of 

. the formula 

is reacted with an 11m.ine of the formula N~R6 (in which RG and R, ·have the 
meanings given in claim 1). · . . . 

. 41. A process as claimed in claim 25 for the prodUct:ion of compounds in which 
X is CONHOH or CONHNH2 which comprises reducing the corresponding ketone iu 
which x represents. the group coo~ to the alcohol and reacting this with hydroxyl­
amine or hydrazine to efiect conversion of the group COOR. to the group CONHOH 
or CONHNH2. . . 

· 42. A modification of the process claimed in claim 25 for the production of 
compounds in which the group X represents a secondary or tertiary alcoholic group 
which comprises convening a compound ~f formula I in which the group X is replaced. 
by a halogen atom to .an organometallic compound and reaction of the resulting organ<>:-: 
metallic compound with an aldehyde or ketone. . 
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43. A process for the preparation of compounds as claimed in claim l which com­
prises reacting.a halohydrin of the general formula 

- ~CHO}f.CH.Hal 
_H~- R1 

VIII 
- or an epoxide of the general formula 

with an amine of the formula R~NH in which X, R1, R2, Ra have the meanings­
-given in claim 1 and Hal represents halogen. 

44. A process for the preparation of compounds as claimed in claim 1 substantially as herein described wich reference to Examples 1 to 39. _ 
45. Compounds as clain1ed in claim 1 when prepared by a process as claimed in 

any of claims 25 to 44. _ 
46, Pharmaceutical compositions containing a~ active ingredients one or more compounds as claimed in claim 1 or claim 45 in association V1<ith a pharmaceutically 

acceptable carrier. 
47. Pharmaceutical compositions as claimed in claim 46 adapted for oral admini­

stration, fo~· administration by injection, or as suppositories or in a form suitable for 
inhalation. 

48. Compositions as claimed in claim 47 in tablet form suitable for oral admini­
stration, if desired sub-lingually. 

49. Compositfons as claimed in claim 47 in the form of aerosol sprays. 
50. Pharmaceutical compositions as claimed in claim 46 substantially as herein 

_ described with reference to Examples 40 to 44. 
51. l-phenyl-2-amino-ethanol derivatives of the general formula I 

HO~/CftDH .CH2. NHR
1 

'~ -

in which X' is a hydrox~ethyl radical, or a ~dical of the general formula ~OR' 1 in which R' i is a hydroxyl radical, or an alkoxy radical -OR' 2 in \Vhich R' 2 is a straight or branched ·chain alkyl group containing from 1 to 6 carbon atoms, or R' 1 is an -NHOH or an -h~' aR' 4 radical, in which R' a and R' 4 may be the same or different, and are each a hydrogen atom or a straight or branched chain alkyl radical containing from 1to6 carbon atoms, or an aralkyl radical, or R'3 and R'4 together with the adjacent nitrogen atom, form a heterocyclic ring, which may contain additional hetero atoms, R' is a hydrogen atom, or a straight or branched chain alkyl radical con­
taining from l to 6 carbon atoms, or a cycloalkyl radical or an aralkyl radical, or an aryloxyal.kyl or 3-indolylalkyl radical, and physiologically acceptable acid addition salts thereof. 

52. Pharmaceutical compositions containing as active ingredient one or more com­
pounds as claimed in claim 51 together with a pharmaceutically acceptable carrier. 

53. A process for the preparation of compounds as claimed in claim 51 which 
comprises converting the methoxycarbonyl group of the ketone of the general formula II (X' =C02Me) 
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· in which R' has the meaning in claim 51, to any of the. other radicals represented by 
X' either directly, or after reduction of the carbonyl group to .the alcohol with sodiwn 
borobydride, or by catalytic hydrogenation, ·the N-benzyl group being removed by 
catalytic bydrogenolysis when the carbonyl group, if still present, is redµced to. the 
desired alcohol, and the product if desired being isolated as an acid addition salt. · . 

54. Compounds as claimed in claim S1 when prepared by a process as claimed in . 
claim 53. 

SS. A process for the preparation of compounds as cla·imed in claim Sl in which 
X' is a hydroxymethyl group in which a compound of the formula 

qtaOH . . 

HO h CO.CH2N<R' .. · -v- -CH2Ph · 

in which R' has the meaning. given in claim Sl is subjected to catalytic hydrogenation 
to yield a compound of the formula · 

S6. A process as claimed in claim ·SS in \vhich the hydrogenation is effected with 
a palladium charcoal catalyst. · . 

S7. Compounds as claimed in claim 51 in which X' is hydroxymethyl when pre­
pared by a process as claimed in claim SS or claim 56. 

. S8. A process for· the preparation of compounds as claimed in claim Sl in which 
X' represents a -CH20H group in which a compound of the formula 

.. HO.CH2 . 

. ~ ~.CO.CH2.er 
H~. 

is condensed With a primary amine of the formula R'2'i'H2 in which R' has the meaning 
given in claim Sl to produce a compound of the formula . . 

which is then reduced. 
59. Compounds as claimed in claim S·l when prepared by a process as claimed in 

claim 58. 
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