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Abshact - Thermolysis of 3-hydroperoxy-3methyId-phenylJH-indoleiin dimethyl - 
wlfoxids howed shmiluminexencs and 3-hydroxy-3-msthyl-Z-phenyl-3H-indole 2 w o r  

obtained w h n e a  in methanol i wr converted to o-benromidacetophenone. 

bxygenat ion occurred to givs 2-phenylskmtole on the tsnolyris of l i n  benzene. 

Recently we have found that 3-hydropsroxy-3methyl-2-phenylSH-indolel shows inhibitay effects on 

prortagmndin l2 ( PGIZ )rynthebse ). In order to understand the stability of the urmpound~, thermal 

decomposition of 1 was investigated. 

When L(883 mg, 3.7 mmol ) w a r  heated in  a test tube in dimothyl wlfoxide ( 2 ml,) at 170•‹C, 

a chemiluminercsnce visible in dark war observed after 15 ses and continued for a 40 rsc. The reaction 

mixture war reparated by r i l i a  gel shramtogmphy ond 3-hydroxy-3methyl-2-phenyl-3H-indole2 was 

obtained as the main product in  88% yield, together with on approximotsly equal amount of dimsthyl 

rulfono, implying that tho hydroperoxidel readily oxidized dimethyl wlfoxida to dimethyl wlfono. Small 

amounts of 2,3-bond cleavage compound3 and indor/lJ which might arirs from 2undsr the reaction 

conditions were olro isolated. 

On the other hand, the 2,3-bond sleavogo reaction beams predominant to givs the ketmmide 3 

when refluxed in  a protic solvent l ike methanol, accompanied by demygenation to the extent of about 

10% to yield 2-phenylskotole. However, the themolysir of 1 in  benzene at rsflux rswltcd in the 

formotion of 2-phenylskatole4as the maim product in 73% yield. Under thew! conditions ( methanol 

M benzene reflux ) there was v i r twl ly  no chailuminacencs from thas  rwctions. On direct heating 
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Table 1 Thennolysis of 1 in  Various Conditions 

Solvent Reaction Conditions 2 3 4 - - 5 - Me2S02 

DMSO 170•‹ C 1 min 88% 4% trace 1% 86% 

MsOH reflux 8 hr 2 78 ll 0 

benzene rsflux 8 hr 14 13 73 0 

neat In0 C I min 14 48 2 trace 

1 without any solvent at  In0 yielded chsmiluminsrssncs a n d  was obbined as the main product. The .., 
rswlts are summarized in  Table 1. 

Mony other indolyl hydroperoxides are known to emit l ight when decomposed either by a bore or by 

heat ). The chsmiluminercence spectrum from he-cata lyzed decomposition of 3-hydropermy- 

indolenine has been obtained 2'3 'and the anion of kstmmidsr wqr propored as the l ight emitter on 

the basis of fluwercence measurements. In order to find out such chemilvminercencs intermediate of 

1 in  our neutral conditions, the chemilvminsrcsnca spectrum from thermolyrir of3 war examined. The - 
chsmiluminesceocs spectrum obtained from I- i n  dimethyl rulfoxids at  170•‹C showed 0 moximum ot 

570 nm ( strong ) and another chemiluminessencs peak could be reon ot 465 nm ). The ultraviolet 

absorption and Fluorescence spectral &to ore listed i n  Table 2 '). The fluorescence spectrum of the 

major product 2 of the reaction in  dimethyl rulfoxids, however, hor o maximum at 420 nm and wos not 
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Table 2 Ultrwiolst Absorption and Fluorescence Spectm of tho Reference Compovnds 

EtOH 312 ( 13700 ) 330 ( 7200 ) 398 ( 40W ) 

DMSO 317 ( 133W ) 315 ( 15200) 331 ( 660 ) 

Fluorescence 5 )  

1 - 2 - 3 - 5 - 
Solvent 

Aex A m  Aex Aem Aex hem hex Aom 

EtOH 

DMSO 320 375 330 420 345 420, 525 

consistent "ith thot of the chsmiluminercence spectrum of l. The f lu~s lcencs  rpsctrum of the minor 

product 3 in dimsthyl rulfoxide resembles the chsmilurninsrcence rpeshum o f l  and possesses two distinct 

peaks ot 525 nm ( strong ) and 420 nrn. However, there ore o sonridsrobls shift ( 45 nm ) from 

that of the chsmiluminercence of 1. This difference nwy be due to the effect of the high tempsmturs 

ond/ n high sonsentr.rtion or t h t  tho emiting spscia i s  not the excited bote of 3. Other products of 

the rsoctim hove fluwesconce maxima (3 ,  375 nm ; 2, 470nm ) different from that of the chemilumi- 

ntncence of These results slenrly show thot the mode of decomporition of was greatly influenced 

by the solvent used. 
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5 .  Fluwercsnce measurements were performed with o Hitochi MPF-2 ~~ectrofluorometer. Tho transient 

spectrum of the chsmiluminessence was obtained photographicdly with Fuji Neopon 403 f i lm ( ASA 

400 ) by using a Nalumi grating rpectrogroph PM-23-1. The spectrum war c ~ r e c t e d  by using 

density-wavelengh correlation curve of the film used. 
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