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The 3,4,5-trimethoxyphenyl group frequently occurs in com-
pounds which have as one of their pharmacological actions a
pronounced effect upon the central nervous system. Since many
of these compounds are otherwise unrelated chemically, the
3,4,5-trimethoxyphenyl group may play an important part in
the activity of some tranquilizers and hallucinogens.

Several antihistamines are also known to have a distinet effect
upon the central nervous system. In this communication,
the synthesis of several 3,4,3-trimethoxyphenyl-containing anti-
histamine analogs is reported.

Experimental Section

3,4,5-Trimethoxybenzhydrol.—A mixture of 10.0 g (0.037
mole) of 3,4,5-trimethoxybenzophenone,® 10.0 g of technical
grade zinc dust, 10.0 g of NaOH pellets, and 100 m! of 959 eth-
anol was stirred for 3 hr. The mixture, which had warmed spon-
taneously, was filtered and the clear filtrate was poured into 500
ml of ice water, previously acidified with 25 ml of concentrated
HCI. The crystalline product which separated was recrystallized
from ethanol; yield 9.4 g (949,), mp 113-113.5°.45

2-(3,4,5-Trimethoxybenzhydryloxy)-N,N-dimethylethylamine.
—A mixture of 11.5 g (0.042 mole) of 3,4,5-trimethoxybenzhydrol,
1.65 g of (0.042 g-atom) of potassium, and 200 m] of anhydrous
toluene was refluxed and stirred for 8 hr. An excess (6 ml) of
B-dimethylaminoethyl chloride in 25 ml of toluene was added and
the resulting mixture was then refluxed and stirred for 3 hr.
The mixture was cooled, washed with water, then extracted
with 59, HCl. The oil which separated after neutralization
with NaOH was distilled at reduced pressure and the fraction
distilling at 179-190° (1.25 mm) was collected; yield 11.3 g
(77.99%). A cyclamate derivative melting at 278.5-280° and a
hydrochloride melting at 54-55° were prepared.

Anal. Caled for CyH»NOs: C, 69.534; H, 7.88; N, 4.06.
Found: C, 69.36; H, 7.71: N, 3.92.7 Caled for CyHaCINO,
(hydrochloride): N, 3.67. Found: N, 3.58.7

a=(B=-Dimethylaminoethyl)-3,4,5-trimethoxyphenylacetoni-
trile.—3,4,5-Trimethoxybenzyl cyanide was prepared in a manner
similar to that described by Silverman.8 Acetone was used as
the solvent for the reaction between 3,4,5-trimethoxybenzyl
chloride! and NaCN. Increased yields were obtained by ex-
tending the reaction time to 10 days. A suspension of 15.0 g
(0.072 mole) of 3,4,5-trimethoxybenzyl cyanide, 3.1 g (0.080
mole) of powdered sodamide, and 35 ml of anhydrous benzene
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was refluxed and stirred for 3 hr. A solution of 7.8 g (0.072
mole) of g-dimethylaminoethyl chloride in 15 ml of benzene was
added and the resulting mixture was refluxed and stirred for an
additional 12 hr. The mixture was cooled, washed with water,
and extracted with 59, HCl. The oil which separated after
neutralization with NH,OH was distilled at reduced pressure and
the fraction boiling at 165~174° (0.45 mm) was collected; yield
13.6 g (67.99,).

Anal. Caled for 015H22N202:

C, 64.41; H,7.82.
a-(2-Pyridyl)-3,4,5-trimethoxyphenylacetonitrile.—To a
solution of 3.9 g (0.17 g-atom) of sodium in 150 ml of liquid NH;
was added slowly, with stirring, 16.7 g (0.087 mole) of 3,4,5-
trimethoxybenzyl cyanide suspended in 50 ml of anhydrous
ether. This mixture was stirred for 30 min before 12.8 g (0.081
mole) of 2-bromopyridine dissolved in 50 ml of ether was added
slowly. Stirring was continued for 1 hr before the ammonia
was allowed to evaporate. Heat was gently applied until
reflux temperature was reached. The mixture was refluxed
and stirred for 15 hr, then cooled. Water (25 ml) was slowly
added and the layers were separated. The ether layer was ex-
tracted with 109, HCI and the acid extracts neutralized with
NaQH. The oily base was extracted with ether, washed with
water, and dried (Mg80,). After filtration, the solution was
distilled yielding 8.8 g (38.4%) of product, 179-184° (0.25 mm).

Anal. Calcd for CwH]eNgOsZ C, 6759, H, 567, N, 9.85.

Found: C, 67.44; H, 5.73; N, 9.85.

a=(B-Dimethylaminoethyl)-a-(2-pyridyl)-3,4,5-trimethoxy-
phenylacetonitrile.—To a solution of 0.85 g (0.035 g-atom) of
sodium in 150 ml of liquid NH; was added slowly, with stirring,
a solution of 8.8 g (0.031 mole) of a-(2-pyridyl)-3,4,5-trimethoxy-
phenylacetonitrile in 30 ml of anhydrous ether. This mixture
was stirred for 30 min before 3.34 g (0.031 mole) of g-dimethyl-
aminoethyl chloride dissolved in 100 ml of ether was added.
The ammonia was slowly evaporated and the mixture was re-
fluxed and stirred for 10 hr. Water (25 ml) was added to the
cooled solution, and the layers were separated. The ether
layer was dried (MgS0,), filtered, and distilled at reduced pres-
sure. The fraction distilling at 191-196° (0.25 mm) was col-
lected; yield 6.2 g (59.5%,). A picrate had mp 137-138°.

Anal. Caled for CypHgN3Os: C, 67.50; H, 7.08; N, 11.82.
Found: C, 67.07; H, 6.44; N, 11.61.7

1-(2-Pyridyl)-1-(3,4,5-trimethoxyphenyl)-3-dimethylamino-
propane.—A suspensjon consisting of 1.15 g (0.050 mole) of
LiNH,, 88 g (0.025 mole) of a-(B-dimethylaminoethyl)-a-
(2-pyridyl)-3,4,5-trimethoxyphenylacetonitrile, and 50 ml of
anhydrous xylene was refluxed and stirred for 32 hr. This
mixture was cooled before 25 ml of water was added. The
xylene layer was dried (MgSQ.) and filtered. Evaporation of
the solvent yielded 8.1 g (89.99) of crude product which was
purified by fractional crystallization of the cyclamate derivative,
mp 185-186.5° dec.

Anal. Caled for C19H25N203: C, 6906, H, 793, N, 8.48.
Found: C, 69.04; H, 7.70; N, 8587 Caled for CosH3eN30s:
N, 8.25. Found: N, 8.63.7

2-(3,4,5-Trimethoxybenzyl)aminopyridine.—A mixture of
19.9 g (0.10 mole) of 3,4,5-trimethoxybenzyl alcohol, 8.8 g (0.094
mole) of 2-aminopyridine, 10 g of KOH, and 25 ml of toluene was
refluxed and stirred for 14 hr. Extraction with 109, HCI,
followed by neutralization with KOH yielded a viscous yellow
oil which was extracted with ether, dried (MgSOy), filtered, and
distilled at reduced pressure. The fraction distilling at 179-
187° (0.4 mm) was collected; yield 12.0 g (53.29%). A picrate
had mp 186-187°.

Anal. Caled for C)aHmNzOs: C, 65.68, H, 661; N, 10.21.
Found: C, 65.56; H, 6.49; N, 10.09.

N,N-Dimethyl-N’-(2-pyridyl)-N’'-(3,4,5-trimethoxybenzyl)-
ethylenediamine.—A suspension of 1.4 g (0.061 mole) of LiNH,,
13.7 g (0.050 mole) of 2-(3,4,5-trimethoxybenzyl)aminopyridine,
and 75 ml of anhydrous benzene was refluxed and stirred for 3
hr. A solution of 6.5 g (0.060 mole) of g-dimethylaminoethyl
chloride in 15 ml of benzene was then added slowly with stirring
and the resulting mixture was refluxed and stirred for 12 hr.
The mixture was then cooled, filtered, and dried (MgSO,).
After evaporation of the solvent, the oily residue was distilled

C, 64.72; H, 7.97. Found:
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SUBSTITUTED 3,4,5-TRIMETHOXYBENZY LETHYLENEDIAMINES
Yield, Curbon, < Hydrogen, Nitrogen, ‘;
No. R Bp, “C (mm) e Formula Culed I"onnd Caled Found Caled Found
1 N(C:H;) 170-151 (0.33) 59N Con 115 N, O5 67.53 67.00 SO3T NS LS TS0
2 Pyrolidino 146-160 (0.27) 39.7 CaHLeNGO; (7 .90 6516 7.54 N34 1131 116
3 Piperidino 205-215 (0.35) 56,2 Co T N O 6854 G% 35 N1 N 11} 90 10 N0
4 Morpholino 180~195 (0. 35) 27.2 Co N O, [SEN] [SHI 7.04 7.3 1085 [0, 65
at reduced pressure. The fraction distilling at 163-171° (.40 0
mm) was collected; vield 12.3 g (71.69 ). A disuccinate deriva- | OFt
tive had mp 136.5°. op
Anal. Caled for CmI{ﬂNa()g: j, 66“2, II, T(\S, N, 12.16.
Found: C, 65.72; H, 7.52; N, 11.93. Caled for CyulN;O; 7
(disuccinate): N, 7.23. Found: N, 7.127 CH— N+\

The physical constants, yields, and analyses of additional
3,4,5-trimethoxybenzyvlethylenediamines, prepared in a manner
similar to that described above, are given in Table L.
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Tertiary esters of phosphovic acid which contain o rather acidic
alcohol or phenol residue are inhibitors of acetylcholinesterasc
and other hydrolytic enzymes. Acetylcholinesterase in ifls
reactions with other types of compounds reacts much more
rapidly with compounds containing a quaternary ammonium
or substituted ammonium function in the leaving group than it
reacts with similar compounds lacking this structure.

It would seem then that O-diethyl phosphoryl exters of amino-
phenols might be interesting compoundx for this field of study.
Although this principle is widely recognized, only a few com-
pounds of this type have been previously prepared,2—* and we
have therefore undertaken the preparation of a number of new
ones.  The compounds are of the types [, IT, 11T, and some bis-
quaternary compounds containing a dimethylene ether bridge,
~CH,OCH -, between the itwo ring nitrogens (see Table I).

0 CH=CH 0
7 o N |
OP(OEt), I OP(OE),
N =
N+
l

N+
l
CH, CH,
1 (also 4’~dihydro)
I
< |
N+ OP(OEL),
|
CH,
111

The general procedure was to diethylphosphorylate the amino-
phenol and then to quaternize the amine with methyl p-toluene-
sulfonate.  The product is not obtained with methyl iodide,
and Andrews? suggested that the resulting product might b€ the
following betaine.

(1) This work supported by the Division of Research Grants and Fellow-
ships of the National Institutes of Health, Grant NB00573-18 and Program
Project Grant GMO09069-04; by the . 8. Public Health Service and Re-
search Career Award GM-K3-15,012; and by National Science Foundation
Grant GB 2817,

(2) K.J. M. Andrews, I, R. Atherton, I'. Bergel, and A. L. Morrison, J.
Chem. Soc., 1638 (1954).

{3) I'. Hobbiger, Brit. J. Pharmacol., 9, 159 (1954).

(1) L. . Taummelin, dcta Chem, Seand,, 11, 1340 (1457).

Owr results support: this view. [t s therefore necessary 1o
avoid heating these compounds in the presence of a nucleophilic
agent such as T7 but it is safe Lo heat in the presence of anions
siteh as pierate and p-toluenesulfonate,

Experimental Section

Quinolinols and  H-isoquinolinol were commercial producis.
Stilbazoles were prepared according to the method of Puapu,
el ald The 4,37 derivative, not previously prepared was also
obtained by this method; vield 747, mp 225°.

Anal. Caled for CpHNO: ) 79.16;
Found: C,78.93; H,5.53; N, 7.13.

The 4,4"-hydroxystilbazole wus redueed to the dihydrostil-
hazole with sodium amalgam at reflux temperature for 6 hr in
methanol containing sodium methoxide using the one-half amount
of NaHg; vield 70%.

4-(3-Pyridvlazo)phenol was prepaved by coupling 3-pyridine-
diazonium chloride with plienol in aqueous alkali.  The produci
was precipitated by neutralization with acid; yield 81¢q; ve-
erystallized from methanol, mp 219°.

Anal.  Caled for CpHN;O: O, 66.32;
Found: C, 65.87, H, 4.35, N, 20.55.

Diethyl Phosphorylation.-The procedure using diethyl
phosphoryl chloride wa= slightly modified after Andrews, ¢f al.?
Sodium methoxide wax used in~tead of sodium ethoxide and the
reaction mixture was not heated.  After 1 hr al room tempera-
ture the reaction mixture was diluted with HxO) und the product
was extracted with ether.  After wuashing (NaOH, H.0) the
ether layer wus dried (Nus,30,) in the presence of charconl.
The ether wus evaporated and the crude product was sulficiently
pure to be used for <ubsequent preparations without distillation.
Yields varvied from 25 to 6077, Plerates were prepared for
identifieation.

Quaternization.--The N-methyl quaternary sults were pro-
pured by heating the diethyl phosphate ester with 300 excess
methyl p-toluensulfonute in dimethylformamide (DME) on o
stean bath.  The erude product was precipitated with ether.
1t the product was relatively high melting, it was recrystallized
from acetone.  Ti i was un oil, or oily, it was transformed into
the picrate by dissolving in hot water or methanol and adding
hot aqueous sodium picrate.  The picrates separated on cooling.
The picratex were recrvstalliszed from methanol. The yields
ranged from 50 1o 750, .

To check Andrews' hypothesis that methyl iodide might
vield the betaine, the diethyl phosphoryl ester of 3-isoquinolinol
was heated for I hr on a steam bath with excess methyl iodide-
in DMF. The solution was cooled and a lemon-colored pre-
cipitate, mp 238°, iusoluble in acetone, was obtained with ether.
The compound was very soluble in water and gave a negative
iodide test with AgNOy;  The analysis agrees with the betaine
hydrate.

Anal. Cualed for CpllNO&H0: C, 50.52; H, 5.60; N,
4.91; P, 10.86. Found: C,50.07; H, 6.13; N, 4.93; I, 10.91.

Bisquaternary Compounds Containing an N,N’-Dimethylene
Ether Bridge.—Bis(chloromethyl) ether was transformed to the
iodide with excess Nal in acetone. NaCl was filtered off and the
O-diethyl phosphoryvlated tertiary amine in acetone solution
was added. A dilute agueous solution of sodium picrate was

I, 5.62; N, 7.10.

I, 455, N, 21.10.
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