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Abstract - The addition of a sacrificial enamine (such as indole), 
wofinyl ether (like dihydropyran) to an indoline during 
dehydrogenation by phenylseleninic anhydride dramatically improves 
the yjtld of the corresponding indole. This is due to scavenging 
of Se phenylselenenating species. 

The total synthesis of the ergoline nucleus 
la 

remains a topic of current im- 

portance and interest. 
lb 

Often the synthetic route adopted passes at the end of the 

synthesis by the dehydrogenation of an indoline into the corresponding indole. The 

yields are often mediocre.2 The use of phenylseleninic anhydride, which is an 

efficient reagent for the dehydrogenation of secondary amines, can give improved 

yields. 3 However, with 3-substituted indolines far from quantitative yields were 

obtained. On the other hand indoline itself 1, or 2-methylindoline 2, gave 

quantitative dehydrogenation. The indoles produced then reacted immediately with a 

Sell species (such as PhSeOH) to give the 3-phenylselenated species 3 and 4 - -. 

3-Methylindoline 5 gave a lower yield of 3-methylindole 5, which was more slowly 

- converted3b Into the phenylseleno derivative 7. - 

4183 



4184 

H 

1 R=H - 

2R=Me 

5 - 

3R=H - 

:R=Me 

6R=H 

7 R = SePh - 

It seemed to us 
3b 

that the phenylseleninic anhydride was effecting dehydrogena- 

tion efficiently and that the product of elimination (PhSeOH) was responsible for those 

yields which were unsatisfactory. Clearly the addition of a sacrificial enamine 

(scavenger) to trap the Se 
II 

reagent should allow a better yield of the desired indole. 

Clearly indole itself was a compound which should have the correct reactivity and 

II 
should protect more complicated indole derivatives from functionalisation by Se . 

Another compound examined was dihydropyran which was an efficient reagent for 

trapping sulphenic acids in the penicillin series. 
4 

The results for the dehydrogenation of the indole 8 into Uhle’s ketone6 2 are - 

shown in the Table and 

The comparison of 

indole the mass balance 

7 

demonstrate that the theoretical hypothesis is correct. 

entries 2 and 6 is particularly instructive. In the absence of 

is deficient by 38% and 9 is contaminated with a significant - 

amount of 10.’ In the presence of indole the mass balance is nearly perfect and only - 

Uhle’s ketone 2 is formed. 

0 

59 3 
H 

0 

59 3 
H ’ 

R 

8 - 9R=H 

10 R = SePh - 
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Tablea 

kntry Scavenger: Temp. Time isolated Yields (%) Yields of 
(Equivs.) (“Cl (hrs) 2 2 2 or 11 I%) - 

a 

None 

None 

lndole (1) 

lndole (2) 

lndole (3) 

lndole (3) 

Dihydro- 
pyran (3) 

Dihydro- 
pyran (3) 

R.T.b 2 

SO-60 5.5 

R.T. 23 

R.T. 23 

R.T. 23 

SO-60 2 

R.T. 23 

SO-60 3 

57 - 

42 20 

90 - 2 (quant.1 

95 - 2 (quant.1 

92 - 1 (quant.1 

98 - 3 (quant.1 

96 3.3 11 (25) - 

91 3.5 fl (34) 

a. The derivative 2 and indole in tetrahydrofuran (5 ml for 0.37 mmol of 8) was 
added to 0.5 M equiv. of phenyiseleninic anhydride. 

b. Room temperature. 

Dihydropyran can equally be used as scavenger (giving fl)‘, but it is slightly 

less efficient than indole and gives trace amounts of 10. - 

Similarly satisfactory results have been obtained using the alcohol’ 12 -. At room 

temperature with 3 equivalents of indole a 96% yield of 12, m.p. 125-126O was 

obtained’ after 23 hrs with a quantitative formation of 3 _* A small amount (1.7%) of 2 

was isolated. Similarly at SO-60 in 2 hrs the yield of _lJ was 64%, whilst 13% of 9 

was obtained. The relatively facile oxidation of benzylic alcohols has precedent’. 

OH 
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