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ABSTRACT 

The preparation of several 3,-1,5-trisubstit~1ted-~-hydroxy-~-phenykthyli1es related to  
mescaline, by the reduction or reductive alkylation of the corresponding nitroalcohols, is de- 
scribed. 

Mescaline (I) has been l;no\\in for n1a11y years to produce ~narlted psychological changes 
in human subjects (see ref. 1 for some of the more i~l iporta~l t  references), and many 
chenlically similar substances have been prepared and examined for psycl~opl~armaco- 
logical activity (cf. ref. 2). However, little attention, so far, seems to have been given 
to the preparation or pliysiological activity of mescaline-like compounds with a hydroxyl 
group in the side chain on the carbon atom adjacent to the aromatic ring (i.e. as in 
adrenaline). As yet, only two compounds of this type have been described, but as far 
as  the authors are aware, there are no reports in the literature of studies on the psycho- 
logical activity of either of these two substances. 

:3,4,;5-Trirnethox~~-a-a111i110111etl~~ lbenzyl alcohol (11: R, = Rz = H) was first prepared 
in 1931 by the catalytic reduction of 3,4,5-trimethosybenzoyl cyanide ( : 3 ) .  Twentj- years 
later, it was shown that  (11: R1 = R? = H) could also be obtained by reduction of the 
corresponding aryl cyanoh~~clrin (or aroyl cyanide) with lithium aluniinuni hydride 
(4, 5). The N-methyl analogue (11: R1 = CH3; Rz = H) has been prepared by the cata- 
lytic hydrogenation of w-(N-benz~~l-iV-methyl)-amino-3,4,5-tri1~~etlios~~be1~zophe1~01~e (6). 

This communication describes <I simple methocl for the synthesis of co~npounds of 
this nature by the reduction or reductive alkylation (cf. ref. 7) of suitable a-phen1.l-(3- 
nitroethanol derivatives. (These nitroalcol~ols are readi1~- available b ~ -  the method of 
Heacock, Hutzinger, and Nerenberg (8).) 

The reduction of a-phe11yl-(3-nitroethanol derivatives with sodium amalgam ancl dilute 
acetic acid to  the correspolldillg a-phenyl-6-aminoethanol was first described by Rosen- 
lnund (9). Later, Kana0 obtained 3,4-diacetoxy-a-a111i1io1iieth\,lbenz)~l alcohol from the 
reduction of 3,4-diacetoxy-a-nitromethylbenzyl alcoliol with zinc and dilute acetic acid 

' T h i s  investigation was supported by grants from the Governvrent of Saskatchewan (Departinent of Pz~blic 
Healtlz) and the Department of National Health and Welfare, Ottawa. 
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(10). This author also reported several reductive alliylatio~ls of 3,4-diacetoxy-a-nitro- 
metl~ylbenzyl alcohol with zinc and dilute acetic acid in the presence of about one illole 
of a suitable aldehyde (10). Recently, Axelrod et al. prepared 04-benzylnorn~etanepl~rine 
by the catalytic hydrogellatioil of 4-benzyloxy-3-methoxy-oc-nitromethylbenzyl alcol~ol 
(11). 0'-Acetylnormetanephrine and 0'-acetylmetanephriile have recently been obtained 
from 4-acetoxy-3-methoxy-mitromethylbenzl alcohol by catalytic reductioil and 
reductive alkylatioi~ respectively (12). 
3,4,5-Trimethoxy-a-amii~o1~~etl1ylbenz)il alcohol (11: R1 = R2 = H) has been obtained 

in high yield (as the hydrochloride or oxalate salt) by catalytic hydrogenation of 3,4,5- 
trirnethoxy-a-nitromethylbenzyl alcohol in aqueous suspension. If the hydrogenation 
was carried out in the presence of 1 equivalent of fornlaldehyde, reductive alkylation 
occurred with the for~llatioil of the mono~~~e thy lan~ i i~o  derivative (i.e. 3,4,5-trimethoxy-a- 
i~~ethyla~~~ii~on~ethylbenz~~l alcohol; 11: RI = CH3; R2 = H);  reduction in the presence of 
3 to 4 equivalents of formalclehyde lead to the formation of the dimethylamino derivative 
(i.e. 3,4,5-trimethoxy-oc-dii~lethylailiioietlylbeizyl alcohol; 11: R1 = Rz = CH3). 
4-Acetoxy-3,5-dii~~etl~oxy-a-a1~1ii1o11~et1~~~lbeizyl alcohol (111: R1 = R2 = H) aitd the 
correspoiiding N-methyl (111: R1 = CH3; R2 = H) and N,N-dirnethyl (111: R1 = Rz 
= CH3) derivative coulcl be obtained (as the oxalates) in an analogous n~anner from 
4-acetoxy-3,5-din1etl~oxy-a-nitromethylbei~zyl alcohol. 

In view of the possibility of an interillolecular cj-clization reaction of the Pictet- 
Spengler type (cf. ref. 13) occurring during tlle reductive alkylations which would have 
presuinably led to the fori~lation of tetrahydroisoquiiloline derivatives, a sample of the 
product assumed to be 3,4,5-trimethoxy-a-di1~~ethy1ai~1in01etllbenzyl alcohol (I1 : 
R1 = R2 = CH3) was oxidized with aqueous alkaline potassiun~ permanganate. 3,4,3- 
Trimethoxybenzoic acid was obtained, indicating that cyclization had not occurred, 
since a phthalic acid derivative would have beell expected froill the permailgaitate 
oxidatioil products of the tetrahydroisoquinoliile ring system. 

Further synthetic work in this field is underway and the pl~ysiological activity of this 
group of substances is under investigation. The results will be reported elsewhere in 
due course. 
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TABLE I 
3,4,5-Trimethoxy-a- 

aminomethylbenzyl alcohol derivativesa 

Substance prepared Reagelit employedb Properties 

Formaldehyde YieldC 
solution in water 

RI  Rz Salt Acid component (36%) g % M.P. 

H H Oxalated - 

H H Hydrogen oxalated - 

H H Hydrocliloride" 3.81111 h' HCI 

- - - 190-191 
(decomp.) 

- - - 188-189 
(decomp.) 

- 0.75 73 202-203 

H CHs Hydrogen oxalate 0 .5  g oxalic acidf 0.33 rnl 0 . 5  30 202 
( = 1 mole) (decomll.) 

H CHI Hydrochloride 3.81111 N HCI 0.33 ml 0 .5  46 172 
( = 1 mole) 

CHa CHI Hydrogen oxalate 0 .5  g oxalic acidf 1 ml 0 .4  30 154--155 
( = 3 moles) (decamp.) 

CH J CI-I J Hydrochloride 3.81111 N HCI 1 ml 0 . 8  70 201 
( = 3 moles) 

"In all cases the preparation and properties of the DL-miuture of optical isomers are described. 
b ~ h e  hydro$enations were carried out in water (150 ml). The quantities of reagents given are for the reduction or reductive 

alkylation of 1 g of the nitroalcohol. 
CThe yields given are based on the reduction or reductive alkylation of 1 g of the nitroalcohol. 
dPrepared from base and calculated amounts of oxalic acid. (Hydrogenation in the presence of 1 or 2 moles of oxalic acid in- 

variably led to the formation of mixtures of the neutral and acid oxalates, whicll proved to be difficult to separate by recrystal- 

TABLE I1  
4-Acetoxy-3,5-dimethoxy-a- 

aminomethylbenzyl alcohol derivativesa 

Substance prepared Reagent employedb Properties 
-- -- 

Formaldehyde YieldC 
solution in water 

RI  R2 Salt Acid component (36%) 6 % 

H H Oxalate 0.22 g oxalic acidd - 

H H Hydrochloride 3.41111 N HCI - 

H CHa" Oxalate 0.22 g oxalic acidd 0 .3  ml ( - 1 mole) 0 . 8  73 

CHJ CHa Hydrogen oxalate 0.44 g oxalic acidd 0 . 9  ml ( = 3 moles) 0 .4  76 

CH r CH J Hydrochloride 3.41111 N HCI 0 .9ml  ( -  3 moles) 0 .6  53 

aIn all cases the preparation and properties of the DL-mixture of optical isomers are described. 
b ~ h e  11ydrog;nations were usually carried out in an ethanol/water (1:2) mixture (150 ml). The quantities of reagents given 

are for the reduction or reductive alkylation of 1 g of the nitroalcohol. 
CTl~e  yields given are based on the reduction or reductive alkylation of 1 g of the nitroalcohol. 
dOxalic acid dihydrate was used in all these preparations. 
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HEACOCK AND HUTZINGER:  8-PHENYLETHYLAMIhTES. I 

Analysis 
-- - 

of purified product Found Calculated 

M.p. reported in 
Crystalline form literature (OC) C H N CI C H N C1 

Colorless needles from 95'35 
ethanol 

Colorless needles from 
ethanol 

Colorless plates from 
ethanol 

Small colorless plates from 
95% ethanol 

Colorless prisms froni 
isopropanol 

Colorless prisms from 5% 
light petroleum 
(b.p. GO-80°) in ethanol 

Colorless prisms from 
isopropanol 

lization.) 
eThe corresponding free base (i.e. 3.4.5-trimetlioxy-a-aminometliylbenzyl alcoliol) was prepared by treating a solution of the 

hydrochloride with strong alkali, extracting with benzene, and recrystallizing the product from toluene, m.p. 141°. (Previously 
reported m.p.'s: 138O (4). 141-14Z0 (5). 144O (3). Analysis: Found: C, 58.20; H. 7.66. Calc. for CIIHLIOIN: C, 58.13; H ,  7.54%.) 

fOxalic acid dihydrate was used in all these preparations. 
OIncorrectly named as 3,4,5-trimethosy-a-aminomethylbenzyl alcohol hydrochloride in Chem. Abstr. 47, 8036 (1953). 

Analysis 

of purified product Found Calculated 
-- - -- - 

M.P. (OC) Crystalline form C M N CI C H K C1 

211-212 
(decomp.) 

172 
(decomp.) 

177-178 

Small colorless plates from 52.18 6.11 4 .GO - 52.00 6 .05  1 . 6 7  - 
95% ethanol 

Small colorless prisms from 49.18 6.22 4.55 12.18 19 .40  6.22 4 .81  12.15 
ethanol 

Small colo~less prisms from 53.36 6 .36  4 .18  - 53.50 6 .41  4 .45  - 
ethanol 

Colorless needles from 51.36 6.28 3 .71  - 51.47 6.21 3 .75  - 
ethanol 

Colorless prisms from 52.49 6.91 4 4  10.83 52 .58  6.94 4 11.08 
MEK' 

'It was not possible to prepare a pure sample of the Iiydrochloride salt of 4-acetos~-3.5-~limethosy-o-metliylaminometli~~l- 
benzyl alcoliol, either from attempts to prepare the salt directly by hydrogenation in the presence of hydrochloric acid or by 
treatment of the corresponding osalate with calcium chloride. Two different substances, m.p.'s 207-209' and 150-151' respectively. 
were obtained, but  in neither case could a completely satisfactory analysis for the desired product be obtained. 

f M E K  = methyl ethyl ketone. 
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EXPERIMENTAL 

General Procedzrre for Reduction and  Redz~cti-Je Alkylat ion* 
A suspension of the nitroalcohol (prepared by the method of Heacoclc, Hutzinger, and Nerenberg (8)) 

containing one third of its weight of a palladium catalyst (5% on charcoal), all acid component, and 
formaldehyde (where applicable, see tables), was shaken ill the presence of hydrogen a t  atn~ospheric 
pressure until the calculated amount was talcell LIP. After filtration of the reaction ~nixture,  the product 
was concentrated to dryness in vaciro (below 40') and the residue was recrystallized from a suitable solvent. 

Oxidat ion of 5,~,6-Trimetlzoxy-cu-dimethylat~tino~~tetltylbenzyl Alcohol Hydrochloride 
A solution of 3,4,5-trimethoxy-cu-dimethyla1~1i1~01~~eth~~lbenzyl alcohol hydrochloridet (0.2 g) in 17, 

aqueous sodium hydroxide (10 ml) was oxidized with potassium permanganate (0.G g), the solution being 
maintained a t  90' C for 2 hours. Thc reaction mixture was acidified with dilute sulphuric acid, after filtration, 
and the white solid which separated was recrystallized from aqueous ethanol. Colorless needles, m.p. 171- 
172", were obtained, which were identical in all respects (no depression of melting point and identical 
infrared spectra) with an  authentic sample of 3,4,5-trinlethoxybe11~0ic acid. 
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" T h e  speci$c quant i f ies  of reagents trsed i n  each case aye given. in Tables I and  I I .  
t o n e  esample  of a s t~bs fance  prepared b y  reductive alkylat ion of the nitroalcolzol w a s  clzose?~ arbitrarily l o r  

as idat ion.  I t  w a s  assz~nled that the other conzpozr~tds Prepared in  this  fashion uotrld behave s in~i larby art oxidation. 
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