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THE ability of synthetic tetrahydrocannabinols (I) to induce ataxia in 
dogs was markedly influenced by the nature of the alkyl side chain R'. 
A vague resemblance both in structure and pharmacology between 
morphine and tetrahydrocannabinol suggested that suitable alkyl sub- 
stituents might favourably influence the analgesic activity of 1-@-cyclo- 
hexyloxypheny1)-ethylamine2. Methyl, ethyl and n-propyl derivatives 
(LU; R = Me, Et, Pr, IV; R = Pr) were readily obtained but attempts 
to synthesise 111 (R = n-amyl or n-hexyl) by various routes were un- 
successful. Among various failures it was noteworthy that the bromine 
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of 4-bromo-2-n-hexylphenol was not replaceable by lithium, and its 
cyclohexyl ether, unlike the 2-ethyl analogue, gave only traces of a Grignard 
reagent. o-n-Amylphenol, again unlike the ethyl analogue, could not 
be acetylated or chloracetylated in workable yield, apparently due to 
polymerisation. 
I11 (R = Me, Et, or Pr) had increasing toxicity in mice as the alkyl 

chain was lengthened (LD50 approximately 80, 56 and 48 mg./kg. respec- 
tively) and while there was a noticeable increase in depressant activity, 
the analgesic action of the parent amine had disappeared. Conversely 
IV (R = Pr) had a short lived analgesic action at  3-5 mg./kg. intra- 
peritoneally, a considerable increase in activity compared to the amine 
(IV; R = H). It was very toxic (LD50,26 f 2 mg./kg. intraperitoneally 
in mice). The corresponding n-hexyl ether was inactive. 2-n-propyldi- 
hydromorphine (11), like other morphine derivatives substituted in the 
benzene ring, was completely inactive. 
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A. McCOUBREY 

EXPERIMENTAL 
Amines (Table I) were all prepared by reduction of the corresponding 

acetophenone oximes by sodium amalgam and acetic acid in methanol. 
Cyclohexylations were by the method previously described3. Hydrogena- 
tions were at  room temperature and pressure. Boiling ranges refer to 
air bath temperatures. 

2-n-Propyldihydromorphine.-Morphine hydrochloride was hydrogena- 
ted on palladised charcoal in methanol to dihydromorphine (89 per cent.). 
The ally1 ether crystallised from light petroleum (b.pt. 60-80" C.) in 
prisms, m.pt. 77-78" C.( 48 per cent). Found : C, 73.3 ; H, 7.5 ; N, 4.2. 
C,,H,,O,N requires C, 73.4; H, 7.6; N, 4-3 per cent. Rearrangement of 
this ether (1-1 g.) in boiling diethylaniline (45 minutes) gave an alkali 
soluble material (0.7 8.) which did not crystallise. It was hydrogenated 
on Raney nickel in methanol to 2-n-propyldihydromorphine (structure 
assigned from method of synthesis), prisms from light petroleum (b.pt. 60- 
80" C.) m.pt. 99" C. (95 per cent.). Found: C, 72.7; H, 8.3; N, 4.1. 
C,,H,,03N requires C, 73.0 ; H, 8.2 ; N, 4.3 per cent. 
4-Cyclohexyloxy-3-methylacetophenone.-4-Hyd roxy- 3 -met hylaceto- 

phenone gave the cyclohexyl ether, b.pt. 145-150" C./0-4 mm. (16 per 
cent.), characterised as the 2 : 4-dinitrophenylhydrazone, red needles from 
ethyl acetate-ethanol, m.pt. 181" C. Found: N, 13.4. C,,H,O,N, re- 
quires N, 13.6 per cent. 
4-Cyclohexyloxy-3-ethylacetophenone.-Reduction of 5-bromo-2- 

hydroxyacetophenone by the Huang-Minlon method4 gave 4-bromo-2- 
ethylphenol, b.pt. 160-170" C./22 mm. (75 per cent.), characterised as the 
a-naphthylurethane, needles from benzene, m.pt. 140" C. (Found : C, 
61-8; H, 4.4; N, 3.7. C,,H,,O,NBr requires C, 61.6; H, 4.3; N, 3.8 per 
cent.). The cyclohexyl ether, b.pt. 210-212" C./16 mm. (3 per cent.). 
(Found : Br, 28.1. C,,H,,OBr requires Br, 28.3 per cent.) was converted 
to the Grignard reagent and added to acetic anhydride at  - 70" C. to 
give 4-cyclohexyloxy-3-ethylacetophenone, b.pt. 190-192" C./3 mm. The 
2 : 4-dinitrophenylhydrazone crystallised from ethyl acetate in red needles, 
m.pt. 152" C. Found: C, 61.6; H, 6.2; N, 13.2. C,H,,O,N, requires 
C, 62.0; H, 6.1 ; N, 13-2 per cent. The same ketone was obtained more 
conveniently by acetylation of o-ethylphenol. The product on fractional 
distillation gave 3-ethyZ-4-hydroxyacetophenone, b.pt. 170-1 80" C./1 mm., 
m.pt. 95" C. (60 per cent., calc. on phenol reacting). Found: C, 73.1 ; 
H, 7.4. C,,H,O, requires C, 73.2 ; H, 7.3 per cent. The cyclohexyl ether 
gave the same 2 : 4-dinitrophenylhydrazone (mixed m.pt.) as the product 
from the first method. 
4-Cyclohexyloxy-3-n-propylacetophenone.-Hydrogenation of 3-allyl-4- 

hydroxya~etophenone~ on palladised charcoal in ethanol gave 4-hydroxy- 
3-n-propylacetophenone, prisms from benzene-ethanol, m.pt. 89-90" C. 
(100 per cent.). C11H14O2 requires C, 74.2 ; H, 
7.9 per cent. The cyclohexyl ether, b.pt. 145-150" CJO.3 mm. (14 per 
cent.) was characterised as the 2 : 4-dinitrophenyZhydrazone, red needles 
from ethyl acetate-ethanol, m.pt. 141" C. Found: C, 62.6; H, 6.1. 
C2,H,,0,N, requires C, 62.7 ; H, 6.4 per cent. 
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Found : C, 73.8 ; H, 8.0. 



I-(ALKYL0XYPHENYL)ETHYLAMlNES 

3 - AII~~I-5-cyclohexyloxy-4-hydroxyacetophenone.-3-cyclo-Hexyloxy-4- 
hydroxyacetophenone6 (2.3 g.) gave an allyl ether (not purified) which 
rearranged in boiling diethylaniline (1 hour) to the above product, b.pt. 
170-180" C./0.6 mm. (1.85 g., 69 per cent.). It crystallised from light 
petroleum (b.pt. 80-100" C.) in needles m.pt. 58" C. Found: C, 74.3; 
H, 8.5.  

3-AIlyl-5-n-hexyloxy-4-hydroxyacetophenone.-4-Benzyloxy- 3-hydroxy- 
acetophenone6 gave the n-hexyl ether, plates from light petroleum 
(b.pt. 60-80" C.) m.pt. 74" C. (77 per cent.). Found: C, 77.3; H, 8.1. 
C,,H,,O, requires C, 77.3 ; H, 8.0 per cent. Catalytic debenzylation on 
palladised charcoal gave 3-n-hexyloxy-4-hydroxyacetophenone, needles 
from light petroleum (b.pt. 60-80" C.), m.pt. 48" C. (89 per cent.). 
Found: C, 71.4; H, 8-5. C14H,&, requires C, 71.2; H, 8.5 per cent. 
The allyl ether (not purified) at 200" C. for 35 minutes gave the above 
product, b.pt. 175-180" C./O-9 mm. It crystallised from light petroleum 
(b.pt. 80-100" C.) and finally from ethanol, in needles, m.pt. 83" C. (47 
per cent.). C,,H,,O, requires C, 73.9 ; H, 8.7 
per cent. 

2-Bromo-4-n-hexylphenyl cyclohexyl ether.-p-Bromophenyl caproate, 
b.pt. 125-130" C./2 mm., in 5 g. quantities was treated with an equal 
weight of aluminium chloride in tetrachlorethane and then heated at  120°C. 
for 30 minutes to give 4-bromo-2-caproy1pheno1, b.pt. 145-150" C./1 mm. 
(86 per cent.). It crystallised from light petroleum (b.pt. 60-80" C.) in 
plates, m.pt.58-59" C. C12H15O2 Br 
requires C, 53.2; H, 5.5 ; Br, 29.5 per cent. The 2: 4-dinitrophenyl- 
hydrazone crystallised from ethyl acetate in orange needles, m.pt. 206" C. 
Found: N, 12.1 ; Br, 17.2. Cl,Hl,05N4Br requires N, 12.4; Br, 17.7 per 
cent. Reduction with hydrazine gave 4-bromo-2-n-hexylpheno1, b.pt. 
125-145" C./l mm. (86 per cent.), crystallised from light petroleum (b.pt. 
80-100" C.) in needles m.pt. 52" C. Found: C, 56.3; H, 6.7; Br. 31.6. 
C,,H,,OBr requires C, 56.0; H, 6.6; Br, 31.2 per cent. Carbonation of 
the product of reaction with lithium butyl (3 equivalents) gave only 
valeric acid and unchanged material. The cyclohexyl ether, b.pt. 195- 
200" C./05 mm. (16 per cent.). Found: C, 63.9; H, 7-8; Br. 23.6. 
Cl,H2,0Br requires C, 63.7; H, 8.0; Br, 23-6 per cent.) slowly reacted 
with magnesium in boiling ether (dibutyl ether or phenetole had no 
advantage) whence reaction with acetic anhydride at  - 70" C. gave a 
trace of ketone, isolated as the 2 : 4-dinitrophenylhydrazone. It  could 
not be purified. 
2-n-Amyl-4-bromophenol.-p-Bromophenyl valerate by similar methods 

to the above gave 4-bromo-2-valeroylphenol, b.pt. 120-121" C./1 mm. 
(45 per cent.). Found: C, 51.6; H, 5.0; Br, 31.3. CllHl,02Br requires 
C, 51 '4; H, 5.1 ; Br, 31.1 per cent. The 2 : 4-dinitrophenylhydrazone 
crystallised from ethyl acetate in red plates m.pt. 231" C. Found: N, 
13.0; Br, 18.6. Cl,Hl,05N4Br requires N, 12.8; Br, 18.3 per cent. The 
above product crystallised from light petroleum (b.pt. 60-80" C.) in 
needles m.pt. 30" C. Found: C, 54.4; H, 6.0; Br, 32.7. C11H150Br 
requires C, 54.3 ; H, 6.2 ; Br, 32.9 per cent. 

C,,H,,O, requires C, 74.4; H, 8.3 per cent. 

Found : C, 73.8 ; H, 8.8. 

Found : C, 53.3 ; H, 5.6 ; Br, 29.1. 
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A. McCOUBREY 

SUMMARY 
1. The synthesis of alkyl substituted 1-(alkyloxypheny1)ethylamines 

is described. 
2. Introduction of alkyl groups into the benzene ring of 1-(p-cyclo- 

hexyloxypheny1)ethylamine or dihydromorphine abolished their analgesic 
activity. 

3. 1 - (3-cycloHexyloxy-4-hydroxy- 5-n-propylpheny1)ethylamine had 
analgesic activity in rats but was very toxic. 

Part of this work was done in 1949 during tenure of a Beit Memorial 
Fellowship for Medical Research at the University of Leeds. Facilities 
provided by Professor Challenger are gratefully acknowledged. 
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