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Selective 5-exo-trig Iodocyclization of N-tosyl-2-allylanilines in Water 
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Abstract: Various 2-iodomethyl-N-tosylindolines are obtained in high yields from the reaction of N-tosyl-2-allylanilines 

with iodine in water at 50 °C.  
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The indoline core is a prevalent structural component 
found in a variety of natural products and synthetic 
compounds with diverse biological activities [1]. Because of 
their promising pharmacological applications, indolines 
serve as attractive synthetic targets and a number of 
methodologies based on cyclization of aniline derivatives 
[2,3]

 
or radical-mediated additions [4] have been reported. 

Also, domino Pd-catalyzed ortho-alkylation/amination [5] or 
Cu-catalyzed amidation/nucleophilic substitution reactions 
of substituted iodoarenes [6], Pd

II
-catalyzed C-H activation 

reactions of arylethylamines [7], and intramolecular 
cyclizations of 2-p-tolylsulfinyl alkylbenzene derivatives [8] 
have been referred. Additional functionalization of the 
indoline core remains an open challenge for synthetic 
chemists on the way to the construction of more complex 
compounds [9].  

Recently, we disclosed the water-promoted iodocy-
clization of 2-allylphenols (Eq. 1) [10]. The interest of this 
procedure has been highlighted by Tripathi and co-workers 
who have synthesized a range of 2-methylbenzofurans [11]. 
This urges us to exploit this methodology to synthesize 2-
iodomethyl-indolines. The iodocyclization of N-alkenyl-
amides has been reported using MeCN as the solvent and 
excess of both t-BuOCl and NaI [12], I2 under basic or acidic 
conditions [13], or a mixture of Chloramine T and I2 [14],

 

but, to the best of our knowledge, these methods have not 
been used with 2-allylaniline type compounds as substrates.  
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In contrast, Pd
II
-catalysis has been used with excesses of 

K2CO3 and CuX2 (X = Cl or Br) to mediate the 
halocyclization of N-substituted-2-allylanilines [15]. These 
catalytic conditions led however to a mixture of 5-endo and 
6-exo cyclisation products. 

Preliminary experiments carried out with 2-allylaniline as 
substrate and various amounts of iodine led to complex 
mixtures containing low amounts of the expected 2-
iodomethyl-indoline. Strong improvements of the results 
have been obtained with the substitution of the nitrogen atom 

of the substrate by a tosyl group [16]. Indeed, heating 4-
methoxy-N-tosyl-2-allylaniline (1a) with 4 equiv. of iodine 
in water (2 mL/mmol of 1a) at 50 

o
C for 2 h afforded 2-

(iodomethyl)-5-methoxy-1-tosylindoline [17] (2a) that has 
been isolated in 81% yield after column chromatography 
(Eq. 2; Table 1, run 1). Lowering the amount of I2 to 1.2 
equiv. and increasing the reaction time to 3 h led to a similar 
yield (Run 2) while the decrease to 1 equiv. resulted in 72% 
yield (Run 3). Performing the iodocyclization in a 1:1 
mixture of H2O/MeCN, with or without NaHCO3 as basic 
additive, was not beneficial to the process (Runs 4 and 5). A 
high yield can be obtained in the absence of water but an 
extended reaction time is thus required (Runs 6 and 7). 

Encouraged by these results, the iodocyclization of N-
tosyl-2-allylanilines 1b-1f has been carried out using 1.2 and 
4 equiv. of I2 in water at 50 °C (Eq. 3) [18]. As shown in 
Table 2, the corresponding 2-iodomethyl-indolines (2b-2f) 
have been obtained, in up to 90% yield [19], with efficiency 
and a reaction rate depending on both the structure of the 
substrate and the amount of iodide. It should be noted that, in 
all aforementioned experiments, the alternative 6-exo 
cyclisation was never detected.  
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Equation 1. 
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Equation 2. 

 

Table 1. Iodocyclization of 1a Under Different Conditions 
 

Run Solvent I2 (equiv.) Time (h) Yield % 

1 H2O 4 2 81 

2 H2O 1.2 3 82 

3 H2O 1 3 72 

4 H2O/MeCN (1:1) 1.2 3 69 

5a H2O/MeCN (1:1) 1.2 16 70 

6 MeCN 1.2 3 62 

7 MeCN 1.2 27 81 

aReaction carried out in the presence of NaHCO3 (1.2 equiv.). 
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H2O, 50 °C

b: R1 = R3 = H, R2 = n-Bu. c: R1 = R3 = H, R2 = Cl.

d: R1 = R3 = H, R2 = Me. e: R1 = R2 = R3 = H.

f: R1 = R3 = Me, R2 = H.

Ts Ts

 

Equation 3. 

 

Table 2. Iodocyclization of 1b-1f 
 

Substrate I2 (equiv.) Time (h) Yield (%) 

1b 1.2 3 68 

" 4 1 90 

1c 1.2 2 80 

" 4 4 71 

1d 1.2 4 79 

" 4 1 73 

1e 1.2 2.75 79 

" 4 1 84 

1f 1.2 0.5 88 

" 4 0.3 79 

 

In conclusion, 2-iodomethyl-N-tosylindolines can be 
obtained from N-tosyl-2-allylanilines using an inexpensive 
and efficient procedure requiring only iodine as reagent and 
water as solvent. 
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