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The 2,3-di-0-toluene-p-sulphonate was prepared ill a similar fashion from the 
isopropylidene derivative (0.1 gm.), pyridine (10 ml.), and toluene-p-sulphonyl 
chloride (1.0 gm.). The product was recrystallized from methanol, m.p. 145OC. 
Anal. Calc. for C24H30010S2: C, 53.2; H, 5.6; OMe, 11.8. Found: C, 53.3; 
H,  5.6; OMe, 11.8. 

The isopropylidene derivative of methyl-a-D-glucoside (2.1 gm.) was 
dissolved in pyridine (30 ml.) and benzoyl chloride (5 ml.) added. The solution 
became warm and pyridine hydrochloride began to separate. After 12 hr., 
water (5 ml.) was added and the mixture poured onto ice. The 2,3-di-0-benzoyl 
derivative was isolated by extraction of the solutio~l with chloroform. The 
product was recrystallized from acetone methanol. Yield: 2.8 gm., 70%; 
m.p. 131°C. Anal. Calc. for C24H?&&: C, 65.2; H ,  6.0. Found: C,  65.3; H,  
6.1. 

Oxidation of /t,6-O-Iso~ropy~idene-met~zyb-a-~-g~ucoszde &bh Sodium Meta- 
fieriodate 
The substance (0.248 gm.) was dissolved in water (5 ml.), a solution of 

sodium metaperiodate (5 ml., 0.25 116) added, and the change in optical 
rotation observed. [a],, +92" (3 min.) ; +88O (-1- min.) ; +71° (15 min.) ; +62O 
(25 nlin.) ; +4G0 (65 mill.) ; +48O (120 ~nin.)  ; +57O (180 mill.) ; +82" (20 hr.) 
constant value. At the stage of minimum optical rotation approximately one 
mole of periodate had been consumed per mole of sugar derivative. 

The author tha~lks  the Kational Research Council of Canada for a grant. 
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THE SYNTHESIS OF 3,4,5-TRIR,1ETIIOXYPHENYLACETALDEHYDE1 

As part of a Inore general program of research concerned with a biochemical 
study of the hallucinogenic activity of mescaline ( I ) ,  it was necessary to pre- 
pare 3,4,5-trimethoxyphenylacetalclehyde (11). If the primary action of this 
drug were the deamination by an amine oxidase: 

CH30 CHaO 
aminc 

c H 3 0 C ) ~ ~ 2 ~ ~ - I , ~ ~ ?  -- 
osidase 

+ c H 3 0 C ) c ~ ? c r - ~ o  

CH3O CH 3 0  

I I1 

' T h i s  note constitz~trs part of a thesis sz~bntitted by J .  G. DL@ for the degree of iVIastrr of Science 
in Pharmacy,  March,  1956. 

C
an

. J
. C

he
m

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

N
O

R
T

H
E

A
ST

E
R

N
 U

N
IV

E
R

SI
T

Y
 o

n 
11

/0
9/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



DUFF A N D  PEPPER: SYNTHESIS 843 

then the resulting aldehyde might be considered to show a similar if not even 
an  enhanced activity. 

One prior synthesis of this aldehyde has been reported, that by Mauthner 
(I) who obtained it  by the ozonolysis of 3,4,5-trimethoxyallylbenzene. In this 
work the following alternative synthetic routes were followed: 

I. 3,4,5-Trimethoxyallylbenzene was hydroxylated with cold potassium 
permangarlate and the resulting diol was oxidized with either periodic acid or 
lead tetraacetate to produce the required aldehyde (11). 

2. 3,4,5-Trimethoxybenzaldehyde was converted to  the homoaldehyde (11) 
by the application of the Darzens glycidic ester condensation procedure. 

From both syntheses the required 3,4,5-trimethoxyphenylacetaldehyde was 
obtained, after distillation, as a white crystalline solid, m.p. 39-40°C., al- 
though previously reported by Mauthner (1) to  be an oil. 

EXPERIRIIENTAI,2 
Method 1 
3,4,5-Trimethoxyallylbenzene 

4-Hydroxy-3,5-dimethoxyallylbenzene, which had been prepared from 
2,G-dimethoxyphenol according to the method of Pearl (3), was methylated 
with dimethyl sulphate in alkali to produce 3,4,5-trimethoxyallyIbenzene. 

3- (3',4',5'-Trimethoxyfiheny1)firofianediol-1 ,2 
The most satisfactory conditions found for the hydroxylation of 3,4,5- 

trimethoxyallylberlzene were as follows. 3,4,5-Trimethoxyallylbenzene (20.8 
gm.) was dissolved in a mixture of water (100 ml.) and ethanol (200 ml.). 
Potassium permanganate (5.5 gm.), dissolved in water (1100 ml.), was added 
in one portion with stirring, the temperature being maintained below 15°C. 
After three minutes the manganese dioxide was removed by filtration and the 
aqueous solution concentrated to a volume of 400 ml. This solution was 
extracted with benzene in a continuous liquid-liquid extractor for an  extended 
length of time. From the resulting benzene extract the crude 3-(3',4',5'- 
trimethoxypheny1)propanediol-1,2 was obtained by concentration. After 
recrystallization from benzene- petroleum ether (Skellysolve C), yield 12.2 
gm. (52.6%), m.p. 83-84°C. Calc for C12H1805: C, 59.49; H, 7.49%. Found: 
C, 59.48; H, 7.46%. 

Oxidation of 3-(3',4',5'-Trimethoxyfiheny1)propanediol-I ,2 
(a) Using periodic acid.-3-(3',4',5'-Trimethoxyphenyl)propanediol-1,2 (6.4 

gm.) was dissolved in water (300 ml.). Paraperiodic acid (3.7 gm.) was dis- 
solved in water (200 ml.) and this solution added dropwise to the former. 
After 30 min., lead nitrate (lo%, 100 ml.) was added and the precipitate 
removed by filtration. The filtrate was extracted with ether ( 5 x 5 0  ml.) and 
then with benzene (50 ml.). The combined extracts were dried over anhydrous 
sodium sulphate and the solvents removed. Distillation (bath temperature, 
160-190°C. a t  0.05 mm.) of the residue yielded 3,4,5-trimethoxyphenyl- 
acetaldehyde (1.85 gm., 31.1%) as a viscous pale yellow oil which readily 

2All melting points are uncorrecled. 
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crystallized on seeding, m.p. 39-40°C.; semicarbazone, m.p. 186-187"C., 
reported m.p. 188°C. (I).  

(b) Using  lead tetraacetate.-3-(3',4',5'-trimethoxyplieny1)propanediol-1,2 
(5 gm.) was dissolved in dry benzene (55 ml.) and placed in a three-necked 
flask provided with a magnetic stirrer and condenser. Under reflux, lead 
tetraacetate (9.3 gm.) was added in small portions. After completion of the 
addition, the mixture was refluxed for 10 min. After cooling, the mixture was 
filtered, the benzene washed with water, dried, and removed by distillation. 
The residue was distilled (bath temperature, 160-190°C. a t  0.05 mm.) to 
yield 3,4,5-trimethoxyphenylacetaldehyde (2.2 gm., 50.9%) as a viscous pale 
yellow oil which crystallized on seeding, m.p. 39-40°C.; semicarbazone, m.p. 
186-188°C. 

Met hod 2 

Darzens GLyci&c Ester Condensation (2)  

From 3,4,5-trimethoxybenzaldehyde (14.8 gm.), prepared in a 75.6% yield 
by the methylation of syringaldehyde, and ethyl chloroacetate (9.0 gm.) 
with sodium ethoxide as a catalyst, there mas obtained the white intermediate 
glycidic ester which, after recrystallization from water-ethanol, weighed 4.0 
gm. This solid was added to a solution of hydrochloric acid (1.3 ml.) and water 
(6.8 ml.) in a flaslc fitted with a reflux condenser, and when it was gently 
warmed, gas was evolved and an oily layer separated. After one and one-half 
hours, the reactio~l mixture was cooled and extracted with benzene. This 
extract was washed with water (20 ml.), dried over anhydrous sodium sulphate, 
and concentrated to  remove the solvent. Distillation (bath temperature, 
160-190°C. a t  0.05 mm.) of the residue yielded 3,4,5-trimethoxyphenyl- 
acetaldehyde (0.6 gm., 3.7%) as a clear viscous oil which readily crystallized, 
1n.p. 39-40°C. Calc. for Cl1H1,IO4: C, 62.84; H, 6.71%. Found: C, 62.07; H, 
6.56%. The semicarbazone melted a t  187-188°C. 

A mixed melting point between samples of the semicarbazolles prepared 
from the 3,4,5-trimethoxyphe~lylacetaldehydes made by each method showed 
no depression, being a t  187-188°C. 
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