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A SIMPLE AND MILD PROCEDWE FU? THE REDUCTIW OF 

3-HYD~EROXYINDOLENINES TO EHYDROXYINDOLENINES 

1 
C.A.  Mudry and A.R. Frarca 

Departanento de Qufmica Orgdnica 
Facultad do Ciencias Exactas y Naturales 

Pabell6n 2, Ciudad Univereitoria 
Buenos Air.8. Argentina 

a: R,, R2= -(CH2)4- ; R3= H 

C: Rl= Ph; R2= R3- Me 

b: R1- Ph; R2= Me; R3= H 

d: R1= Ph; R2= Me; R3= C1 

Catalytic hydrogenation12' sodium hydrosulf ite4' and 

sodiwn borohydrideL have been employed for the reduction of 

3-hydroperoxyindolenines to 3-hydroxyindo1eninesB but in some 

instances difficulties were reported to occur. 

In connection with our studies on the photooxidation of  indole 

derivatives, w e  have observed that 3-hydroperoxyindolenines, 

dissolved in dimethyl sulfoxide, were smoothly transformed into 

the 3-hydroxy derivatives in almost quantitative yield. This 

mild reaction could be a convenient reduction method because 

the hydroperoxides and some hydroxyindolenines are compounds o f  
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6 l i t t l e  s t a b i l i t y .  

The reac t i ons  were performed a t  room temperature and were 

e a s i l y  monitored by changes i n  the  nmr spect ra i n  which t h e  

s i g n a l  a t  about d 12 (OOH) disappears whereas a new s i g n a l  a t  

around d 6 (OH) appears. 

EXPERIMENTAL 

Preparat ion o f  hydroperoxides. To Q s o l u t i o n  o f  t h e  i n d o l e  (100 

mg) i n  l i g h t  petroleum (20 m l )  a c a t a l y t i c  amount o f  benzoyl 

peroxide was added, and oxygen was bubbled through the  cooled 

s o l u t i o n  f o r  about 5 hr .  The r e a c t i o n  progress was fo l lowed 

by t l c  ( s i l i c a  ge l ;  benzene). The p r e c i p i t a t e  formed du r ing  

the  r e a c t i o n  was f i l t e r e d  and r e c r y s t a l l i z e d  from e t h y l  acetate- 

l i g h t  petroleum; 

y ie ld . -  The s p e c t r a l  p r o p e r t i e s  o f  compounds I b  and I c  have 

been repor ted prev ious ly .  

t he  hydroperoxides were obtained i n  80-90 % 

7 

11-Hydroperoxy-I ,2,3,4-tetrahydrocarbazolenine (10). 

Color less prisms, mp. 122-25*, l it.8 mp. 124-29Q. 

- nmr (DMSO), CH2 d 0.90-2.85 (8 H); arom. p ro t .  7.11-7.56 

(4 H); OOH 11.65. 

2-Phenyl-3-methyl-5-chloro-3-hydroperoxy~ndolen~ne ( I d ) .  

Color less prisms, mp. 724-259. 

Anal. Calcd. f o r  CI5Hl2C1NO2: C, 65.82; H, 4.41; N, 5.13; 

- nmr (DMSO), 

C1, 12.9’5. Found: C, 65.46; H, 4.31; N, 5.43; C1, 13.15. 

CH3 6 1.56; orom. p ro t .  7.41-7.73 (6  H);  H2, 

and H6, 8.15-8.43; OOH 12.01. 

Reduction o f  hydroperoxides. I n  a t y p i c a l  example, t he  hydro- 

peroxide (100 mg) was d isso lved i n  d imethy l  s u l f o x i d e  (2 m l )  

and the s o l u t i o n  was l e f t  a t  room temperature, i n  the  dark, 

f o r  24-48 hr.  To determine t h e  r e a c t i o n  t ime a sample o f  t he  

hydroperoxide was d isso lved i n  deuterated OMSO and t h e  r e a c t i o n  

progress was monitored by rwnr spectroscopy. When a l l  t he  hydro- 
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3-HYDROPEROXYINDOLENINES TO 3-HYDROXYINDOLENINES 

peroxide disappeared the so lu t ion  was d i l u t e d  w i t h  water and 

extracted w i th  benzene. The ex t rac t  was evaporated and the 

c r y s t a l l i n e  residue was p u r i f i e d  by rec rys ta l l i za t i on .  The 

hydroxy der iva t ives  were obtained i n  about 95 % y ie ld .  
7 The phys ica l  data o f  compound I I d  were prev ious ly  reported. 

l I-Hydroxy-l,2,3,dtetrahydrocarbazolenine (110). 

Color less prisms f rom e t h y l  acetate, mp. 1!53-S5Q, mp. 

- nmr (DMSO) , 

- uv ( E t a ) ,  A max 257 nm ( log  & 3.58). 

153-540, 1590. 

CH2 6 0.70-2.85 (8 H ) :  OH 5.66 (d, J I cps); 

a rm.  p ro t .  7.11-7.56 (4  H ) .  

2-Phenyl-3-meth~l-3-hydrox~indolenine ( I I b ) .  
I 0  Color less needles f rom l i g h t  petroleun, mp. 1415-479, l i t . 

- nmr (DMSO), 

- uv (EtOH), 

145Q. 

CH., d1 .58 :  OH 6.30; orom. prot .  7.33-7.83 

(7 H); H2. and H6, 8.33-8.61. 

Xmax 313 nm ( l o g  6 4.16); 245 (4.22); 238 (4.25); 

232 sh (4.20). 

29henyl-3,Edfmethyl-3-hydroxy~ndolen~ne ( I I c ) .  

Color less needles f rom ethanol-water, mp. 174-760, 

- Anal. 

- nmr (DMSO), 

- uv (EtOH), 

Calcd. f o r  C16H15NO: 

Found: C, 86.70; H ,  6.38; N, 6.16. 

C, 80.98; H, 6.37: N, 5.90.  

3-CH3 d 1.55;5-CH3 2.41; OH 6.26; arm.  p ro t .  

7.20-7.83 (6 H ) ;  H2C and H6. 8.40-8.61. 

A max 324 m ( l og  € 

(4.19); 235 sh (4.12). 

4.09); 249 (4.16);  242 
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