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Abstract We report a highly efficient substitution reaction of 3-hydroxyoxindoles 1 using TMSN; to furnish 3-substituted
3-azidooxindoles as the precursor of quaternary 3-aminooxindoles. Ga(OTf); is found to be the most efficient Lewis acid for
this reaction, and catalyst loading could be lowered down to 1.0 mol%. Accordingly, under an nitrogen atmosphere, to a 10
mL Schlenk tube are successively added Ga(OTf); (0.05 mmol, 25.8 mg), 3-hydroxyoxindoles 1 (0.5 mmol) and 2.5 mL of
acetonitrile, followed by the addition of TMSNj; (1.5 mmol, 207 pL). The resulting mixture is stirred at 25 °C till the full
consumption of the 3-hydroxyoxindoles, monitored by TLC analysis. After the solvent is removed under reduced pressure,
the residue is directly subjected to column chromatography, using an eluent of petroleum ether/ethyl acetate (10/1, V/V) as the
eluent, to afford the desired products 3. Under this condition, a variety of differently substituted 3-aryl 3-hydroxyoxindoles
la~1m work well with TMSN; to provide the corresponding 3-aryl 3-azidooxindoles 3a~3m in good to excellent yield.
3-Methyl 3-hydroxyoxindoles In~10 also react with TMSN; to give the desired product 3n~30 in good yield. But 3-allyl
3-hydroxyoxindole 1p reacts with TMSNj; poorly under this condition, affording product 3p in only 27% yield. These results
indicate that this method has certain universality, but the reaction is influenced by the substituents to some extent. The reac-
tion could be run on a gram-scale, as evidenced by the reaction of 3-hydroxyoxindole 1a and TMSN; on a 6.0 mmol scale
with 1.0 mol% Ga(OTf); at 60 ‘C, giving 3-phenyl 3-azidooxindole 3a in 89% yield (1.41 gram). The product 3a can be
converted to quaternary 3-aminooxindoles 4 in 60% yield at 50 ‘C by Pd-catalyzed hydrogenation. To understand the reac-
tion mechanism, the optically active 3-allyl 3-hydroxyoxindole 1p (84% ee) is chosen to react with TMSN; under the stand-
ard condition, which affords product 3p in racemic form. This result provides strong evidence that a prochiral intermediate is
involved in the reaction. We tend to believe that the reaction is initiated by the dehydration of 3-hydroxyoxindole 1p to gen-
erate a reactive benzylic cation which will react with TMSN; to give the desired product 3p.

Keywords Ga(OTf)s; substitution reaction; 3-hydroxyoxindoles; TMSNj; quaternary aminooxindoles

1 5|18

i e 2= i S AL IS e ) A AE T 2GR AT 25523
YRR G, = —REE IR 4. — Ly
FHEMGFanE 1 FRPL Bl (EY A R —Fh O
PR P e 1) 75, PR L RT iR EORE L DAL

IR, &EEAPEEERROERP. BRI
A AG-041R W DURISECE K, B 5 R H s B,
[Fi) it S0t 5 e 4 L 7 A — s A AR 2 Rk
fRJE MR VIb 245 P57 nelivaptan 7] LLYG YT £EEE
AR AERS] NITD609 2 2010 4E3# KL B A 575 1
FAE A PUE WA 1R E T LI 0 w8 8 e fig ik 24

* E-mail: jzhou@chem.ecnu.edu.cn; Tel.: 021-62234560; Fax: (+86) 021-62234560

Received April 7, 2015; published May 12, 2015.

Supporting information for this article is available free of charge via the Internet at http://sioc-journal.cn.
Project supported by the National Natural Science Foundation of China (Nos. 21172075, 21222204).

T H 52 16 5K [ SRR 23 4 (Nos. 21172075, 21222204) % B,

Acta Chim. Sinica 2015, 73, 685—689 © 2015 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.cn 685



¥ F R

W@

PR A £ B A& Fh CRTH2 RS SR, J- B RAT
[y P AR F BER, AR € SR T RAF UM R i
PP BRI, R R 2 R A B TR B SR A R
RUWEVIRITTIE, TS BT DU b i I 2 A Wit o)
T RIS R S, I BERA 3% 2 1
Fe, MELIHTA.

CH,CH(OEt),

AG-041R

) NITD609
nelivaptan
F Cl
Cl” : )
N
(0] (0]
(0]
N

B \\COOH

B 1 S RS Y R TR R S A A )

Figure 1 Some typical bioactive aminooxindole derivatives
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Table 1 Effect of different catalysts on reaction

"\ oH M(OT), (10 mol%) "N
©\)N§:O v TMSN, CH,Cly (1 mL), r.t. N ©
Me (3.0 equiv.) ' Me
1a (0.2 mmol) 3a
Entry M(OTY), Time/h Yield/%
1 HCIO, 5 70
2 HOTf 3 75
3 CF;COH 5 NR®
4 Ba(OTf), 2 ND*
5 Fe(OTH), 22 ND
6 Cu(OTf), 22 Trace
7 Sn(OTf), 22 Trace
8 AgOTf 2 89
9 Bi(OTf); 1.5 78
10 Hg(OTH), 12 80
11 Ga(OTH); 4 91

© 2015 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“Isolated yield; ” No reaction;  No desired product.
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Table 2 Evaluation of solvent effects

Ph Ph

OH Ga(OTf)3 (10 mol%)
O +
N

TMSN3
Solvent (1 mL), r.t.
Me Me
1a (0.2 mmol) (X equiv.) 3a
Entry Solvent X Time/h Yield“/%
1 THF 3 27
2 Toluene 3 8 83
3 CH,Cl, 3 4 91
4 CH;CN 3 2 97
5 n-hexane 3 5 85
6 EtOAc 3 96 64
7 Et,O 3 96 13
8 Actone 3 96 ND’
9¢ CH;CN 3 96 ND
10 CH;CN 2 30 82
11 CH;CN 1.5 30 65

“Isolated yield; ” No desired product; “No catalyst.
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Table 3 The evaluation of substrate scope

R? ; R?

1
R@\);OH Ga(OTH); (10 mol%) R\\ Na
| 0+ TMSN; | o
= N\ (3.0 equiv.) CHaCN (2.5 mL), r.t. Z N
1 R 3 \R
(0.5 mmol)

1aR=Me, R' =H, RZ=Ph

1b R =Me, R" = H, R? = p-FCgH,
1c R=Me, R' =H, R? = p-CICgH,
1d R =Me, R' =H, R? = p-BrCgH,
1e R =Me, R' = H, R? = 0-MeCgH,4

1i R =Me, R" = 7-Me, R2 = Ph
1j R = Propynyl, R' =H, R? = Ph
1kR =Bn,R'=H, R2=Ph
1MIR=H,R'=H, R2=Ph
1mR=H, R'=7-Br, R2=Ph

1f R = Me, R' =H, R? = m-OMeCgH, 1n R=Me, R' =H, R? = Me

1g R=Me, R' = 5-Me, R% = Ph
1h R =Me, R' =5-OMe, R? = Ph

10 R = Me, R' = 5-Me, R% = Me
1p R=Me, R' =H, R? = Allyl

(= 3aR%®=H, 2h, 92%
R3 W o 3bR% =p-F,9h,71%
N; 3cR3=pCl35h, 81%
o 3d R® = p-Br, 35 h, 73%

Ph
Me N3
(0]
N
Me

N 3e R® = 0-Me, 36 h, 50%

39,4 h, 78%

Me 3f R® = m-OMe

,4h, 64%

Ph Ph

Me
3h, 11 h, 68%

Me

3i,4h,

N
Me

Ph
(@]
@fgzo N
\\t

55% 3j, 6 h, 74%

Ph N
N 0 N
H
\ph M Br
3k, 6 h, 82% 3l,1h, 68% 3m, 24 h, 69%
Me Me
N3 Me N3 N3

O (0] (e}

N N N

Me Me Me

3n, 22 h, 43%

30,10 h, 76%

3p, 24 h, 27%

“Isolated yield.
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Ph
Ph oH Ga(OTh); N,
(1 mol%)
0 &+ TMSN, % o
|\N/|e (3.0 equiv.) CHsCN(15mL), I\N/Ie
18 (6.0 mmol 60°C, 24 h 3a
a (6.
(¢.0mmeD (1.41 g, 89%)
Ph N, Pd(10%)/C (10 wt%) Ph N,
Hp (1 atm
N 0 N
N EtOH(5mL) 50°C,25h N
3a (0.3 mmol) 4
60% yield

JIEXS 3-95 UM U 3-F2 5 S A nl e b ad
(R X S5 O (RS2 AR B A &V?#@Tﬁ@%ﬂcﬁi
L PR 2 i f i SR A e

4 SCIGERSY

ERSAA T, 1A Schlenk B 4K Ui N 4L 57
Ga(OTf); (0.05 mmol, 25.8 mg). 3-FFFEALMIME 1 (0.5
mmol). 2.5 mL ZJFLL K TMSN; (1.5 mmol, 207 pL), %
NFE 25 CREPE A2 s W s 8 FORNE &k, B4
TR AT IR alifh, 3 A A AN 2R LR AR AR
EEoh 10 1 1 BRI FIVE kst sfl, 15314 3.
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