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Extensive studies have been published recently on the phenolic oxidative coupling reactions. 

We are currently investigating the phenolic oxidative coupling reaction of 1,2,3,4_tetrahydroiso- 

quinolines , leading to the total syntheses of a variety of isoquinoline alkaloids. Robinson and 

Sugasawa’ reported that oxidation of laudanosoline (Ia) with chloranil resulted in the bond formation 

between the carbon and nitrogen atoms to afford 5,6,12,12a-tetrahydro-2,3,9 ,lO-tetrahydroxy-7- 

methyldibenzo [b ,g]pyrrocolinium chloride (II) in good yield. By oxidation of norlaudanosoline (Ib) 

with potassium ferricyanide , Harley-Mason 
2 

obtained 5,6-dihydro-2,3,9 ,lO-tetrahydroxydibenao- 

[b ,g]pyrrocoline (III) which was, further, oxidised readily to the corresponding aromatic dibenzo- 

pyrrocoline (IV). Furthermore, Harley-Mason and co-workers 394 reported that the 3,4-dihydroxy- 

phenethylamine derivatives were oxidised with a variety of oxidising agents to afford the correspond- 

ing 2,3-dihydroindole-5,6-quinones. 

Concerning the formation of indole nucleus through phenolic oxidative coupling reaction, since 

a few examples have hitherto been reported 
l-6 

, we now wish to report an interesting results of 

the oxidative coupling of the compound (Va) and (Ve) with ferric chloride in order to examine 

whether the intramolecular coupling between the carbon-C6 and amino-nitrogen would occur or 

not, leading to an alternative synthesis of indole derivatives. 

At first, 3-benxyloxy-4-methoxyphenethylamine (Vb) was debenzylated with ethanolic hydro- 

chloric acid to afford 3-hydroxy-4-methoxyphenethylamine (Va)7 in good yield. Oxidation of the 

above phenolic amine (Va) (1.5 g.) with 4.1 molar equivalents of ferric chloride hexahydrate was 

carried out at room temperature for 20 hr. in a current of nitrogen, to give 5-hydroxy-6-methoxy- 

indole (Via) (160 mg. ; 10.6 %), which was recrystallised from benzene-hexane to afford colourless 

needles, m.p. 110 - lll” (Found: C, 66.63; H, 5.61. C9H9N02 requires C, 66.24; H, 5.56), 
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(CHCl?) 3500 (011), 3450 cm .-l (NH), (i ) (in CDC13) 3.93 (3H, s , 0(X3), 5.43 (lH, m, 

723 



724 

(I)a R=Me 
b R,H 

(V)a R!=$=H ~ 

No.10 

Cl- 

0) 

R 

(Vl)a R=H 
b R=Et b RLCHfh, RL= H 

c Rkwh, &COMe 
d R’,C&=h. F&Et 
e RI= H , R&Et 

OH_, disappeared with deuterium oxide), 6.43 (lH, C3-H_), 6.88 (lH, s, C4-H_), 7.06 (lH, C2$)v 

7.12 p.p.m. (lH, s, C7-H_), m/e 163 (M’, base peak), 162 (M+-l), 148 (M+-15)) 134 (M+-29), 

120 (M+-43). The fragment ion species of the mass spectrum of (Via) in details were ob- 

served as shown as follow. 
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m/e 162 (M+-I 1 m/e 134 1 ti29) 

m/e 148 1 M+-151 

-co- . 
m/e 120Ht fvf-431 

Secondly, lithium aluminium hydride reduction of N-(3-benayloxy-4-methoxyphenethyl)- 

acetamide7 (Vc) in tetrahydrofuran gave 3-benzyloxy-4-methoxyphenethylamine (Vd) as a 

yellowish oil, whose oxalate was recrystallised from ethanol gave colourless needles, m.p. 

186 - 187’ (Found: C, 64.28; H, 6.88; N, 3.67. C18H23N02.(C02H)2 requires C, 63.98; H, 

6.71; N, 3.73 $6). The above ethylamine derivative (Vd) was debenaylated with ethanolic 

hydrochloric acid to afford an expected phenolic amine (Ve), whose oxidation under the similar 

conditions as above afforded 1-ethyl-5-hydroxy-6-methoxyindole (VIb). Since the compound 

(VIb) could not be crystallised, it was chromatographed on silicic acid to give a pale yellowish 

gum’ “max . 
(CHC13) 3500 cm.-1 (OH), & 191 (M+), 190 (M+-l), 176 (M+-15, base peak), 162 

(Mf-29), 148 (M+-43). The mass spectrum of (VIb) h s owed the closely similar fragmentations 

to that of the above compound (Via) and supported the structure of (VIb) to be corect. 
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