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Recently we have reported1 that magnesium in methanol 
can be used as a mild and convenient reducing agent for the 
reduction of a,^-unsaturated esters. To expand our scope for 
the reduction of indole derivatives2 where the double bond is 
fused in aromatic nucleus, we have applied this reagent to 
various indole carboxylates (1©。)and carboxamides (If-g). 
Reduction of fused double bond of indole nuclei proceeded 
smoothly to give corresponding indolines in high yields as 
summarized in Table 1. Comparing with the known meth
ods3 for the preparation of indoline carboxylate and carboxa
mide, it is far more advantageous to use magnesium in meth
anol in its yields and reaction conditions.

Table 1. Reduction of 호indoles to conespondlng indoltnes

As with the conjugated esters1,4, ethyl indole-2-carboxy- 
lates (Ib-e) were reduced along with ester exchange by 
magnesium methoxide produced during the reduction to give 
the corresponding methyl indoline-2-carboxylates (3吳). 

N-acetyl group of Id was cleaved as expected under the reac
tion condition to give the same product as lb. But the amide 
group of indole-2-carboxamides (If-g) was inert to magne
sium methoxide and gave the corresponding indoline-2-car- 
boxamide (3f-g) in high yields. Interestingly 3-position substi
tuted ethyl indole-3-carboxylate (4) was not reduced by this 
reagent. The starting material was completly recovered even 
after 10 eq. of magnesium was used.

^x^COOEt
I 10 eq Mg .
Z ---------------------a No Reaction

H MeOH

4

Entry Starting Material(l) Product。。） Mg(eq)/time(hr)
Yield* 

(%)

Ri R2 R3 R< Ri R2 R3 R*
a H OCH3 H H H OCH3 H H 3.0/2.0 97
b H OC2H5 h h h och3 H H 2.0/2.0 96
£ H oc2h5 ch3 h h och3 ch3 h 3.5/2.0 98。

d COCH3 oc2h5 h h h och3 H H 3.0/1.5 90
€ H oc2h5 h ci h och3 H Cl 3.0/2.5 95d
f H nh2 h h h nh2 H H 6.0/3.0 90
g H NHCH3 H H H NHCH3 H H 10.0/3.0 94

aall compounds have been characterized by 1H NMR and mass spectroscopy, (see Note). "Yield of isolated product. Ccis and trans mixture 
(75:25) as determined by g.l.c. and NMR. Yield of crude product. Compound decomposes.

t Dedicated to Professor Nung Min Yoon on the occasion of his 60th 
birthday.
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To check selectivity of ester exchange of 2 and 3 position, 
3,5-dimethyl-2,4-dicarboethoxy pyrrole (5) was subjected to 
the same reaction conditions as the model compound. Only 
ester exchange occurred at 2-position to give 3,5・dimethyl-2- 
carbomethoxy-4-carboethoxy pyrrole (6) in a quantitative 
yield without any reduction.

EtOOC/7~7\ EtOOC,一一.

員》COOEt ---------“ W . . COOMe
丫 MeOH
버 H

5 6

Profitt and Ong reported5 failure to reduce 2-phenyl in
dole with this reagent. Thus it is quite reasonable to assume 
that only the substituents at 2-position which are capable of 
making a proper chelate (2) with magnesium ion can induce 
reduction and ester exchange simultaneously as in the diva
lent ion catalysed hydrolysis of ester group.6

Note

Physical data of products (3〃-g) are as follow. (3) a,b,d, 
bp 85-86°C (0.03 torr);】H NMR (CDCI3) 3.28 (d, 2H, 
7.2Hz), 3.70 (s, 3H), 4.31 (t, 1H, J = 7.가M), 4.70 (brs, 1H), 
6.55-7.07 (m, 4H); Mass spectrum m/e (illative intensity, %) 
177 (M+, 15), 118 (100), 91 (19), 89 (10) c Viscous oil; 
NMR (CDCQ 1.33 (s, 3H), 1.43 (s, 3H), 3.20-3.85 (m, 2H), 
3.55 (s, 3H), 4.15 (brs, 1H), 4.20 (m, 1H), 6.35-7.00 (m, 4H); 
Mass spectrum m/e (relative intensity, %) 191 (M+, 12), 161 
(10), 144 (68), 132 (100), 117 (32) e Compound decomposes 

once isolated.;NMR was run as crude. 2.3 (d, 2H, 
J = 7.8Hz), 3.61 (s, 3H), 4.10 (brs, 1H), 4.30 (t, 1H, J = 7.8Hz), 
6.50-7.20 (m, 3H)fmp 202-204°C (lit30 208-209°C); 】HNMR 
(DMSO- d6 + CDCI3) 2.88352 (m, 2H), 4.22 (m, 1H), 4.50 
(brs, 1H), 6.50-7.10 (m, 4H), 7.25 (brs, 2H); Mass spectrum 
m/e (relative intensity, %) 162 (M+, 11), 118 (100), 91 (20)g 
mp 111-113°C;】H NMR (CD%) 2.82 (d, 3H, J = 5.5Hz), 
2.87-3.75 (m, 2H), 4.20 (brq. 1H, J = 5.5Hz), 4.30 (m, 1H), 
6.67-7.12 (m, 4H); Mass spectrum m/e (relative intensity, %) 
176 (M+, 8), 118(100), 91 (17).
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One of the simplest way of preparing aromatic aldehydes 
is the direct oxidation of toluene and substituted toluenes1. 
The classical method of this direct oxidation is to use chromyl 
chloride known as Etard oxidant2. Other chromium reagents 
and ceric ammonium nitrate were also proved useful for 나lis 
type of oxidation1'3.

As part of our effort to solubilize sythetically useful 
inorganic compounds and salts in organic solvents in form of 
(CH)? SiX and (CH^ Si-Y-Si (CH^, we investigated the 
oxidation properties of trimethylsilyl ester of chromic acid, 
chlorochromic acid and analogous chromium(VI) compounds. 
We now wish to report the use of trimethylsiyl chlorochro* 
mate (TSCC)4 for oxidation of Arylmethanes to Aromatic 
Aldehydes.

This reagent was conveniently prepared by simply hea
ting chromium trioride and a slight exess of chlorotrimethyl
silane in carbon tetrachlorede and other polyhalogenated 
alkane solvents. Chromium trioxide completely dissolvedin a 

few hours to produce a homogeous solution of dark red 
TSCC.4 Although no attempt was made to isolate or purify 
TSCC due to it explosive nature, it showed satisfactory NMR 
and mass spectral analysis5.

o
11

Me3SiCI + CrO0 ------------------------------- Me3SiO Cr Cl
CCI4 II

o

Chromium trioxide along with a few metallic oxides are 
known to be inserted into the silicon-oxygen bond of hexaal
kyldisiloxanes6. However, the present insertion reaction is 
the rare example of such insertion into silicon-halogen bond. 
Sulfur trioxide is known to add into various silicon-hetero- 
atom bonds7.

Taking into account the structural similarity of TSCC to 
those chromium oxidants such as pyridinium chlorochromate 
(PCC)8 and 산immyl chloride2, we expected that TSCC can be


