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Abstract - Deprotection of 9-p-methoxybenzylcarbazole with DDQ gave a 

carbazole. However, methyl I-p-methoxybenzylindole-2-carboxylate and dimethyl 

1-p-methoxybenzyl-2.3-indoledicarboxylate were treated with TFA to yield the 

corresponding methyl indole-2-carboxylate and dimethyl indole-2,3-dicarboxylate. 

In a synthesis of indole natural products, protection of the nitrogen in an indole by alkyl groups,' e. g . ,  

benzyl and alkoxymethyl,? is usually necessary. Protection of the nitrogen in an indole by a benzyl group 

is frequently used, but the debenzylation sometimes resulted in low yields' or required severe conditions.' 

Deprotection of the p-methoxybenzyl or 2,4-dimethoxybenzyl group6 of the nitrogen in heterocycles was 

done by treatment with TFA. Yonemitsu and 0ikawa7 showed excellent results in the deprotection of p- 

methoxybenzyl or 2,4-dimethoxybenzyl group of alcohols by DDQ oxidation, but there are no reports 

regarding indole derivatives. Therefore, we were intrigued by the use of a p-methoxybenzyl group as a 

protecting group of the nitrogen in an indole. 

We first investigated the effect of DDQ in the deprotection of 9-p-methoxybenzylcarbazole ( l a )  by using 

Yonemitsu and Oikawa's condition7 (CH2CI2, room temperature, 96 h), but l a  was recovered (Scheme I). 

As shown in Table 1, treatment of l a  with DDQ (1.1 equivalent) at 50°C in the presence of water (30 

equivalents) gave carbazole (2) in 27% yield, but l a  was recovered in 42% yield (Entry 1). A mixture of 

l a  and DDQ (2.2 equivalents) in toluene in the presence of water (30 equivalents) was heated at 80°C for 71 

h to give 2 andp-methoxybenzaldehyde (3a) in 79 and 48% yields, respectively (Entry 2). Reaction of 1 b 

(R2 = CH2Ph) with DDQ gave 2 in 78% yield, but the corresponding hydroxy derivative ( lc)  was not 

isolated. This result shows that the benzyloxy group in l b  is stable in this condition (Entry 3). l c  (R2 = 

H) and i d  (R2 = TBDMS) also afforded 2 in 64 and 84% yields, respectively (Entries 4 and 5). We next 

examined the reactivity of 9-(3,4-dimethoxybenzyl)carbazole (le), which has an additional methoxy group 

on the benzene ring of l a .  In a similar manncr in lhc conversion of l a  to 2,  debenzylation of l e  was 

effected in 82% yield in shorter time compared with l a  (Entry 6). 
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Scheme 1 

DDQ 
+ O H C ~ "  

H R' 

1 2 3 

a ;  R' = H, R' = Me b; R ~ =  H, R' = CH'P~ c ;  R ~ =  R' = H 
d; R1 = H. R2 = TBDMS e; R' = OMe, R' = Me 

Table 1 
Yield(%) 

Entry 1 R' f12 Solvent Condition 2 3 1 

1 a H Me benzene 50'C 104 h 27 22 42 

2 a H Me toluene 80% 71 h 79 48 5 

3 b H CH2Ph toluene 80% 101 h 78 52 

4 c H H toluene 80'C 40 h 64 28 9 

5 d H TBDMS toluene 80'C 79 h 84 33 10 

6 e OMe Me toluene 80'C 48 h 82 80 6 

When methyl 1-p-methoxybenzylindole-2-carboxylate (4a), which has a methoxycarbonyl group at the 2- 

position on an indole ring, was treated with DDQ (2.2 equivalents) in benzene at 50°C for 55 h, 4a was 

recovered (Scheme 2). However, reaction of 4a with TFA (5 equivalents) in CH,CI, at room temperature 

gave a mixture of the NH derivative (5a) and 3-p-methoxybenzylindole ( 6 )  in 6 and 50% yields, 

respectively, but in the presence of m-dimethoxybenzene (DMB)(3 equivalents), 4a gave 5a  in 77% yield 

as shown in Table 2 (Entries 1 and 2). Next, we investigated the reactivity of dimethyl l-p-methoxy- 

benzylindole-2,3-dicarboxylate (4b), which has an additional methoxycarbonyl group at the 3-position on 

the indole ring. 4b was also recovered by treatment with DDQ (2.2 equivalents) in benzene at 50°C for 

55 h, but the reaction of 4b in hot TFA provided 5b in 52% yield (Entry 4). 

Scheme 2 
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a;  R = H, b; R = COOMe 
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Table 2 
Yield(%) 

Entry 4 R Additive Solvent Condition 5 6 

1 a H - CH2C12 rt 8 h  6 50 

2 a H DMB (CHzC1)z reflux 8 h 77 23 

3 b COOMe - (CH2CI)z reflux 20 h recovered 

4 b COOMe - TFA reflux 0.5 h 52 - 

DMB = m-dirnethoxybenzene 
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1 1. 9-p-Alkoxybenzylcarbazoles (la-d) were synthesized as follows: 
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12. Treatment of la  with TFA (5 equivalents) in CH,CI, gave 2 and 3-p-methoxybenzylcarbazole (7) in 

14 and 66% yields, respectively. However, when 9-benzylcarbazole was treated with hot TFA for 3 

h, the starting material was recovered. 

z a + m  CH&-OMB 

CH,CI, N N 

&OOM~ n. 30 min H H 

18 2 7 

13. Typical Experimental Procedure 

A mixture of la  (57 mg, 0.2 mmol) and DDQ (100 mg, 0.44 mmol) in toluene (2  mL) and H,O (0.1 

mL) was stirred at 80 OC for 71 h. Saturated aqueous NaHCO3 solution was added to the reaction 

mixture and the mixture was extracted with CHC13. The extracts were washed with water, dried 

over Na2S04, and evaporated off. The residue was purified by TLC on silica gel (n-hexane : 

CH,CI, = 4 : I )  to give 2 (26 mg, 79%), 3a (13 mg, 48%), and la  (3 mg, 5%). 
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