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Iodine azide (INS) is known to undergo addition to a number of olefins with 

stereo- and regio-specificity to give organic azides. 
1 

We have now found that 

reaction of IN3 with 1-acylindoles gives rise to remarkably stable l-acyl-cis- 

and trans-2,3-diazidoindolines in high yields, 
2 
which would be useful in the 

syntheses of indole derivatives of potential pharmacological activity. 
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a) R'=COPh, R2=H, R3=Me; b) R'=COPh, R2=R3=H; c) Rl=COPh, R2=R3=Me; 

d) R'=SOzC6H&H3(p), R2=H, R'=Mf?; e) R1=C02Et, R2=H, R'=Me 

Treatment of 1-benzoyl-3-methylindole (12) (1.7 mmole) with IN3 prepared & 

situ from iodine monochloride (3.5 mmole) and sodium azide (4.3 mmole) in dry 

acetonitrile (10 ml) at room temperature gave 91% yield of a mixture of two iso- 

merit products in a ratio of 2:7 (by nmr spectroscopy). The products could be 

separated by a combination of recrystallization and chromatographical technique 

to give 22, mp 130-131°,4 and 3a, mp 47.5-49', whose structures were assigned on 

the basis of the following evidence. Microanalysis and mass spectrometry (m/e 

319, M+) of 5 confirmed the molecular formula, C~H17N70. The ir spectrum 

showed a strong azide absorption band at 2100 cm 
-1 and the nmr spectrum showed 
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a singlet at 6 5.59 (2-H), a methyl singlet at d 1.60, and a multiplet for the 

remaining aromatic hydrogens between 6 6.8 and 7.9. Reduction of 2,a with 

lithium aluminum hydride gave 1-benzyl-3-methylindole (4_).' Since the ir, nmr 

and mass spectra of compound s were strikingly similar to those of 3 and since 

lithium aluminum hydride reduction of 3," also gave 4, 3," is isomeric with 22. 

The cis stereochemistry about two azido groups in 2 and the trans stereo- 

chemistry in 3 were assigned on the basis of a comparison of the chemical 

shifts of the 3-methyl signals. The 3-methyl group in 32 lies in parallel to 

the 2-azido group and should be deshielded relative to the 3-methyl group in 

2,a.6 Indeed, the 3-methyl group in 3 oqurs at 0.15 ppm lower field than that 

in 2,". 

Similarly, 1-benzoylindole Czvb,, 1-benzoyl-2,3_dimethylindole (lz), l- 

tosyl-3-methylindole (lz), and 1-ethoxycarbonyl-3-methylindole (12) gave the 

corresponding cis and trans diazides; the structures and stereochemistry 

were assigned by ir, mass, and nmr spectroscopic data (Table 1). Assignments 

of the spatial relationship of two azido groups in 2 and2 were tentatively 

made on the basis of comparison of the spin-coupling pattern between 2-H and 

3-H (J23=6 Hz for ?$I and J23=0 Hz for 3&).7 

In contrast, the reaction of 1-benzoyl-2,3_trimethyleneindole (5) gave only 

cis adductt, mp 146-148", in 89% yield, whose stereochemical assignment was - 

made by inspection of the molecular models; the trans fused 5-5 ring system is 

too strained to permit their formation. 

The diazides obtained above are surprisingly stable to heat; for example, 

3b was recovered unchanged after refluxing for 8 hr in toluene. 
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Table 1. Physical Data of l-Acyl-2,3-diazidoindolines 

Total Yield (%) Product Lb) Product 2) 
Reactant [Product Ratio (2:2)“‘1 IIIP(~CC~) nmr (6jd) mp(°C)c) nmr (rS)d) 

la 

lb 

lc 

G 

le 

91 [2:71 130-131 

80 [2:7] 136-138 

96 [l:ll 87-89 

93 [1:21 130-132 

92 [1:2] oil 

5.59(2-H) 
1.60(3-CHJ) 

5.97(2-H) 
4.98(3-H) 

1.91(2-CHS) 
1.60(3-CH3) 

5.36(2-H) 
1.02(3-CH3) 

5.57(2-H) 
1.70(3-CHs) 

47.5-49 5.63(2-H) 
1.75(3-CH3) 

oil 5.82(2-H) 
4.54(3-H) 

110-111 2.07(3-CH3) 
1.70(3-CH3) 

133-135 5.36(2-H) 
1.59(3-CH3) 

oil 5.57(2-H) 
l-48(3-CHa) 

a) The ratio of products was determined by nmr spectroscopy. b) All crysta- 

lline compounds were recrystallized from methanol. c) Measured in deutero- 

chloroform using tetramethylsilane as internal standard. d) All the trans 

isomers showed larger Rf-values than the corresponding cis isomers. 

Attempts to gain the normal 1:l adduct 5 or 6 were unsuccessful; for 
Iu N 

example, the reaction of equimolar quantities of 5 and IN3 resulted in the 

formation of a mixture of the diazides 2a and 3a, and unreacted starting 
& 

material. 

A mechanistic rationalization of the non-stereospecific formation of the 

diazides 22-5 and z-sis based on the premise that the initially formed adduct 

/Zorzundergoes carbon-iodine bond cleavage followed by attack of aside anion 

to the resulting carbonium ion2 or 12 (SN~ mechanism) to give 2 and 3. On the 

other hand, the formation of 6_ may involve syn addition of INs8 to give 12. 

This step is then followed by substitution (SN~ mechanism) of iodine by N3. 

The steric restrain of the ring system may account for the specific formation 

of the cis isomer. - 
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Finally, it should be noted that the reaction of IN3 with indole gave a 

mixture consisting of at least four products. 
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