
Reduct ion  of 8-(9-Adeny1)-piopiof>Izenom 
A ~nixtnre of the lietone (1 g) and sodiuln boroh>dride (0.2 g) in 55 nil of isopropanol containing 5 ml of 

water was stirred a t  room te~nperature over the wcelcend. .ifter dilution with \rater the reaction product was 
extracted with chlorolor~n, the s o l v c ~ ~ t  w;ls rernovccl in vnrrlo, and the resin-like residue (0.9 g) n a s  crlstal- 
lized from ethyl acetate. 'I'he anal) tically pure product (0.GG g, 66%) had a 111cltilig point of 130-149". 

rlnal. Calcd. for C14kIlaNgO: C, li2.44; I-I, 5.6'2; N, 26.01. 1;ou11d: C, liS.1S; 11, 5.SG; IY, 26.24. 

Reduct ion  of 0-(9-Adeny1)-or-~tzcthylpro~iophe?sone 
A mixture of the ketone (4 g) and sodium boroh>dride (0.3 g) in 111ethanol-isopropanol-water (1:1:0.2, 

66 1111) was stirred for 17 h a t  room temperature. The reaction mixture was worked up as above to give 1.5 g 
(37%) of pure alcohol, m.p. 229-231' (crystallized fro111 tnethanol - ethyl acetate). 

Anal. Calcd. for CljI117Sj0: C, 63.5s; IT, G.05; AT, 24.72. Found: C, G3.7G; 11, 6.17; N, 24.56. 
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PREPARATION OF 3,4-METHYLENEDIOXY- AND 3,4-DIMETHOXY-6-AhlINOPEIENOL 

I). (;. ORPHANOS AND A. TAURINS 

The work 011 the synthesis of 6,7-dialkoxy-l,4-bei~zoxazin-2-oi~es (1) required the 
preparation of 3,4-n~ethylenedioxy- ( I )  and 3,4-dimethoxy-6-a~nii~opl~enol (11), which 
had not been described in the literature. These aminopl~enols proved to be very sensitive 
to air oxidation, and could not be isolated from solutions in a pure state. Therefore, their 
solutions were brought directly into reactions wit11 other components in a nitrogen 
atmosphere. 3,4-i\/Iethylenedioxy- and 3,4-dimethoxy-6-aminopl~enol were characterized 
as their acetanilides, which were prepared by reductive acetylation (2) of the correspond- 
ing nitro compounds. 3Iost of the intermediates used in the preparation of I and I1 have 
been described previously; however, in the present worl; they were synthesized either by 
a illodificatioil of the ltno11.11 method, or by a new procedure. 

3,4-~Ietl~ylenedioxy-6-aminophenol (I) was prepared from piperonal (3,4-inethylenc- 
dioxybenzaldehyde) (111) in five steps (Reaction Scheille 1) :  (a) oxidation of piperonal 
(111) with peracetic acid to give 3,4-methylei~edioxyphenol (IV) (sesamol), (b) acetylation 
of sesamol, ( 6 )  nitration of the acetyl derivative (VI) to obtain 3,4-inethylenedioxy-6- 
nitrophenyl acetate (VII) ,  (d) hydrolysis of the latter compound to produce a free 
nitrophenol (VIII), and (e) catalytic hydrogenation of the nitro compound to obtain I. 
The aminophenol I was characterized as its N-acetyl derivative, prepared by reductive 
acetylation (2) of the nitro compound (VIII). 

Canadian Journal of Che~nistry. Volume 44 (1966) 
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111, IX IV, X V 

3,4-Dimet11oxy-6-a1~1i11opl1e1101 (11) (3, 6) was silnilarly s~rnthesized fro111 veratralde- 
hyde (3,4-din1etl1osybe11zaldel1yde). 

The oxidation of piperonal with peracetic acid \vas reinvestigated because the ex- 
perimental observations did not agree with the literature data (3,9). According to previous 
views, peracetic acid oxidation of piperonal gave sesalnol acetate (3), or sesanlol acetate 
and formate (9) ; therefore, the oxidation product ~ v a s  subjected to a l ld ine  hydrolysis to 
obtain a uniform substance. 

In  the present work, neither sesa~nol acetate nor formate \\as found to be present. 
Instead, the oxidation product consisted of sesanlol and unreacted piperonal in a ratio 
of 4:1, and a small amount of piperonylic acid (3,4-metl~ylenedioxybenzoic acid) (V). 
This mixture could not be separated even by fractional distillation with a spinning-band 
colurnn. The oxidation of piperonal was studied under a variety of experimental con- 
ditions, and i t  was observed that  the reaction never goes to completion. If a greater 
amount of peracetic acid was used than that  established as an optimum, the yields of 
the product were noticeably loxver and more resinous by-products were formed. Freshly 
prepared peracetic acid was decidedly most efficient, and the best yields of sesamol 
(45-4973 were obtained when the reaction temperature was between 32 and 38". 

3,4-Methylenedioxy- (VI) and 3,4-dirnethoxy-phenyl acetate (XI) were prepared by 
an adaptation of a method involving the treatment of the sodium salts of phenolic sub- 
stances with acetic anhydride (8). The yields of VI and X I  were 92% and SS%, 
respectively. 

Nitration of 3,4-n~ethylenedioxyphenyl acetate (VI) was carried out by an improved 
method in which the mixture of nitric and acetic acids was added to the solution of VI 
in glacial acetic acid a t  30-45O. This procedure gave a yield of 88% of pure 3,4-methylene- 
dioxy-6-nitrophenyl acetate (VII), compared with a yield of 67% obtained by a previous 
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NOTES 1877 

method (9). 3,4-Dimethoxy-6-nitrophenyl acetate (XII),  a ne\ir compou~~d ,  was prepared 
by a method analogous to that  used for preparing VII.  

Both VII and XI1 \\rere hydrolyzed to give free phenols by reaction \vith 20% s~~l fur ic  
acid for 40 min, instead of by the previous ~nethod (9) in which VII \\-as refluxed for 20 11 
with ethanolic sodium hydroxide solution. Acidic hydrolysis of VII and XI1 produced 
,uantitative yields of VIII and XI11 as pure crystalli~le products. 

Low-pressure catalytic hydrogenation of 3,4-methylenedioxy- (VIII) and 3,4-di- 
~ethoxy-6-nitrophenol (XIII) produced the desired products, 3,4-methylenedioxy- (I) 
nd 3,4-dimethoxy-G-a1ni1~op1ie1~ol (11), nliich were characterized and analyzed as their 

acetanilides (N-acetylarnino derivatives). I and I1 were not isolated in a pure state fro111 
solutions because of their sensitivity to oxidation, but \\ere used directly in syntheses (1). 

E X P E R I M E N T A L  

The  melting points were determined in a Thiele-Dennis melting point tube containing Dow Corning 
silicone fluid No. D.C. 550, and are uncorrected. The  analyses were carried out in the laboratory o f  C. 
Daessle, Montreal, Quebec. Infrared spectra were determined in potassium bro~nide, on a Perkin-Elmer 
nlodel 21 double-beam instrument equipped with a sodium chloride prism. 

20% Peracetic Acid Solution 
This solution, containing catalytic amounts o f  P-toluenesulfonic acid, and being free o f  explosive Ac202, 

was always freshly prepared according to  Boeselien et al. (3) ,  and used within 24 h. 

3,4-Afethylenedioxyphenol (Sesamol) ( I V )  
T o  a solution o f  piperonal (111) (50 g,  0.333 mole) in glacial acetic acid at  32O, 20% peracetic acid solution 

(145 g, 0.38 mole) was added in portions o f  20-30 ml, with occasional shaking. After the addition of  the first 
portion, the temperature rose slowly to  about 38". It was allowed to  fall to 32O before the next portion was 
added. When  the addition had been completed, the reaction mixture was left  a t  room temperature for 24 h ,  
and then distilled under reduced pressure to  free it from acetic acid. The  dark-brown viscous oil was mixed 
with toluene (250 ml)  and stirred for 15 min, during which time most o f  the resinous by-products separated 
as a viscous mass. After separation and distillation o f  the solvent, the residual dark-brown oil was subjected 
to vacuum distillation, and gave 40.5 g o f  a yellow oil boiling at  110-114° and 2 rnm IIg. At the end of  this 
distillation, the temperature was raised to  130-145' and piperonylic acid was distilled over. This acid, 
collected and crystallized from methanol, weighed 1.2 g and melted at  229'. The  yellow oil obtained from 
the vacuum distillation was shaken with 150 1111 o f  10% sodiu~n hydroxide solution and extracted three 
times with 50 n ~ l  portions o f  diethyl ether. The  combined ether extracts, washed with water and dried over 
potassium sulfate, le f t  13.1 g o f  pure unreacted piperonal after removal of  the solvent. The  allialine layer, 
acidified with 20% sulfuric acid solut io~~,  was then extracted with diethyl ether (200 ml).  The ether extract, 
washed three times with 50 ml portions o f  5% sodium bicarbonate solution and then with water, was dried 
over potassiu~n sulfate. Removal o f  the ether gave a colorless to  light-yellow oil which, with evolution of  
heat, rapidly solidified to  pure sesarnol (22.5 g),  n1.p. 6.4-65" (lit. (3)  m.p. 65.8"). The  yield of  pure product, 
when the recovery of  13.1 g o f  pure unreacted piperonal was considered, a~nounted to  67.5%. 

9,4-Dimetlzoxyphenol ( X )  
Oxidation o f  55.5 g (0.333 mole) o f  veratraldehyde ( I X )  with peracetic acid was carried out under the 

conditions described above. Distillation o f  the reaction product gave 39.8 g of  a yellow oil boiling at  
118-127" and 2 m m  Hg. Purification o f  the oil gave 25.8 g o f  crude 3,4-dimethoxyphenol, n1.p. 71-76'. 
Crystallization from carbon tetrachloride raised the melting point to  79-SO0 (lit. m.p. 78-80' (ti), 80-81" 
(7), 81.5" ( 5 ) ) ;  11.5 g o f  pure unreacted veratraldehpde was isolated. 

S,4-Metlzylenedioxyphenyl Acetate ( V I )  
3,4-PliIethyle11edioxyphe11ol ( I V )  (13.8 g, 0.1 mole) was dissolved in 10% sodium hydroxide solutio~l 

(60 n ~ l ) ,  and to the cooled solution acetic anhydride ( I5  g, 0.15 mole) was added, with stirring, over 10 min. 
The  reaction mixture was extracted with carbon tetrachloride. The  extract was neutralized with sodium 
carbonate solution and dried over ~nagnesiurn sulfate. T h e  solvent was rernoved under reduced pressure, 
and the residue, 3,4-1netI~ylenedioxyphe1~>~1 acetate, was distilled at 112' and 2.5 mm I-Ig, yield 16.6 g (920/0), 
?ZD" 1.5281 (lit. (4)  nD2' 1.5265). 

S,4-Dinzethoryphenyl Acetate ( X I )  
3,4-Dirnethoxyphenol ( S )  (15. g, 0.1 mole) was acetylated b y  a sin~ilar procedure. The crude acetate 

distilled at 128' and 2 m m ,  yield 17.8 g (88%). 3,4-Dimethoxyphenyl acetate forms colorless plates wherl 
crystallized from dilute ethanol, m.p. 44' (lit. (7)  m.p. 44'). 
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S,4-dIetltyle?zedioxy-6-nitropltenyl Acetate (VTI) 
3,4-Methylenedi~xyphen~l acetate (VI) (18 g, 0.1 mole) dissolved in glacial acetic acid (60 ml) was treated 

a t  room temperature gradually with a solutior~ of cor~cei~tmted nitric acid (11 g, 0.12 mole, specific gravity 
1.4'2) i r ~  glacial acetic acid (20 ml). The solutior~ was stirred for 3 h and then poured into cold water (400 ml). 
After 1 h the pale-yellow crystalline precipitate was separated by filtration, washed with water, and dried. 
3,4-Methylenedioxy-6-~iitrophen~l acetate (VII) was crystallized fro111 ethanol, yield 10.8 g (8Syo), m.p. 
10&105" (lit. (9) n1.p. 104-105"). 

3,4-Dintethoxy-6-~tilropItenyl Acetate ( X I I )  
Nitration of 3,4-dimethoxyphenyl acetate (XI) (19.6 g, 0.1 mole) was carried out by the method used 

for the preparation of VII. 3,4-Dimethoxp-6-nitrophe~l acetate was crystallized from ethanol as  yellow 
prisms, lll.p. 117-118', yield 20.7 g (85.4y0). 

Anal. Calcd. for CloH1lNOe: C, 49.79; H ,  4.50; N, 5.81. Found: C, 49.51; 13, 4.47; N, 6.08. 
The structure of XI1 was confirmed by its infrared spectrurii and hydrolysis of the acetate to the known 

XIII.  

3,d-ilfethylenedioxy-6-nilrophenol (VI I I )  
3,4-Methylenedioxy-6-nitropher1yl acetate (1'11) (22.5 g, 0.1 mole), ethanol (220 ml), and 20y0 (by 

volume) sulfuric acid solution (125 ml) were heated on a water bath for 40 ~nin .  The solution deposited 
golden-yellow needles when cooled. The product VIII was separated by filtration, washed with cold water, 
and dried, yield 18.1 g (98.3%), m.p. 95-96O (crystallized from 60% ethanol) (lit. (9) 111.p. 93-94"). 

3,4-Di?1tetlzoxy-6-nitrophenol (A'III) 
3,4-Dimethoxy-6-rlitrophenyl acetate (XII) (24.1 g, 0.1 rnole) was hydrolyzed urtder conditions sirnilar 

to those employed for the preparation of VIII. The compourtd XI11 formed yellow crystals, m.p. 145-146" 
(crystallized from 60% ethanol) (lit. (10) n1.p. 143'). 

3,C-Methylenedioxy-6-a~,tinopItenol ( I )  (in Ethanol Solution) 
3,4-Methylenedioxy-6-nitrophenol (VIII) ,  dissolved in 25 times its weight of 96y0 ethanol, was reduced 

a t  room temperature with either platinum oxide or palladium oit charcoal as  catalyst, and with hydrogen 
a t  3 a tm pressure, until 3 n~olecular equivalents had been absorbed. The time required was about 10 milt. 
When Raney nickel was ~lsed as  a catalyst, the hydrogellation was carried out a t  80-90°, and the time re- 
quired was 1 h. Removal of the catalyst by filtration irl a nitrogen atmosphere gave a colorless solution. 
Many efforts to isolate the reduction product I as  a solid were unsuccessf~~l. The amino compound I was 
characterized as  its acetanilide and hydrochloride. 

3,4-A~etlcyle~~edioxy-6-Itydro.vyacetanilide 
3,4-Methylenedioxy-6-nitrophenol (VIII) (1.53 g, 0.01 mole) was mixed with glacial acetic acid (50 ml) 

and acetic a~lhydride (1.1 g, 0.011 mole). The nitro group was reduced and acetylated a t  room temperature 
and 3 atm hydrogen pressure with 10% palladium on carbon (0.015 g) a s  catalyst. The reaction mixture 
was dissolved in hot ethanol and the catalyst removed by filtration. The solution was concentrated ~ ~ n d e r  
reduced pressure to a small volume (10 ml), and diluted with water (100 tnl); the solid which precipitated 
was separated by filtration, washed with water, and dried. 3,4-Methylenedioxy-6-hpdroxyacetanilide was 
crystallized from 50y0 ethanol as cotton-like whitc crystals, m.p. 209-211°, yield 1.75 g (91%); vmn, 3 270, 
3 090, 1 648 (sh), 1 635, and 1 565 cm-1. 

Anal. Calcd. for C&IgN04: C, 55.39; I-I, 4.64; N, 7.18. Found: C, 55.17; I-I, 4.75; N, 7.33. 

S,4-~l~etlzylenedioxy-6-antinophenol Hydrochloride 
;\ mixture of VIII (0.5 g), 10% palladium on carbon (0.01 g), and anhydrous diethyl ether (250 1111) 

was shaken with hydrogen under 3 atni pressure a t  room temperature. The reduction of the nitro group was 
completed in about 2 h. The catalyst was filtered ~lnder a nitrogen atmosphere, and hydrogen chloride gas 
ivas introduced into the filtrate. The white crystalli~ie hydrochloride of I was separated by filtration, washed 
with benzene (5 ml), and dried i n  vaczio (0.45 g yield), 111.p. 105-210' (decomp.); v,,,,, 3 540 (sh), 3 450, 
3 160, 2 620, 1 595, and 1298  cm-1. 

Anal. Calcd. for C7M7NC103: N, 7.39. Found: N, 7.51. 

.i',~-Diii1etkoxy-6-a~11~2iltopIce~tol (11) (in L+fetlzoxyetkylene Glycol Solzrtion) 
The procedure etnployed for the red~rction of 3,4-di~nethoxy-6-nitrophenol (XIII)  was similar to that 

used for the preparation of I ,  except that ~nethoxyeth~lene glycol was used as the solvent because of the 
low solubility of XI11 in ethanol. 'The resulting aminophenol I1 was characterized a s  its acetanilidc. 

3,4-Di1iretlco.vy-6-Icydroryacetcr~zilidc 
This derivative of I1 was prepared by reductive acetylation of X I I ,  in a yield of 90%. I t  was crystallized 

from benzene as  colorless needles, n1.p. 137-138"; u,,,,, 3 365, 3 145, 1 648, and 1 630 (sh) cm-'. 
Anal. Calcd. for CIOMI~NO~:  C,  56.86; H, 6.20; N, 6.63. Found: C, 57.08; H, 6.04; N, 6.41. 
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