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Abstract - A new route using very mild reaction conditions is described 
fortransformation of indoloqufnolfzfdfnes 4 and 5to the 1-0x0-1,2,3,4- 
tetrahydro-B-carbolines 2 and 2. 

The simple B-carboline alkaloids include many pharmacologfca7ly active c~pounds.' The correspon- 

ding but not so conanon 1-0x0 derivatives have also been shown to possess active properties. 

Strychnocarpine 1 (l-oxo-N(b)-methyl-1,2,3,4-tetrahydro-6-carboline), a constituent of Strychnos 

elaeocarpa and of S_ floribunda (Loganiaceae), has turned out to be a weak muscle relaxant and 

5hydroxytryptamine receptor stfmulant.2'3 

Several N(b)-substituted I-oxo-~,2,3,4-tetrahydro-6-carbolines have been synthesized and used 

:or instance for the preparation of quinazolinocarbollne alkaloids. 
4-11 In two cases in the 

literature, the starting compound for the preparation of the N(b)-substituted l-oxo-B-carboline 

has been a I-ethyl-I-hydroxymethyl-indoloquinolizidine. 
8,11 Under strongly oxidizing conditions 

this indoloquinolizidine was converted to the N(b)-substituted 1-oxo-1,2,3,4-tetrahydro-Bcarbo- 

line 3. 

1 R = CH3 

2 
2. R = KH2)3CCH3 

!I 
2 R = ~C~2)3CC~2C~3 

We have developed a new method which permits the transformation of the two indoloquino~izidines 

4 and 2 In 20% yields to the l-oxo-1,2.3,4-tetrahydro-B-carbolfnes 2 and 2, resPeCtfvelY* under 

very mild reaction conditions. 
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RESULTS AND DISCUSSION 

The indoloquinolizidines 3 and 2 were obtained as follows. Compound 2, otherwise known as 

Wenkert's enamine, was synthesized by our recently described versatile method." Several alterna- 

tive syntheses are described in the literature.13-l6 The corresponding methyl derivative 1 

(Scheme 1) was prepared starting from I- [Z-(3-indolyl)ethyll-3-methylpyridinium bromide. After 

hydrogenation, yielding compound 5, and subsequent BOC-protection the indole N protected compound 

1 was obtained. N-Oxide formation and subsequent modified Polonovski reaction followed by cyan0 

trapping afforded the nitriles 8a and 8b as a 1:l mixture.17 Treatment of the mixture of compounds - - 
8a and 8b with AgBF, and then with MeOH/HCl yielded the indoloquinolizidines 2 and s (main - - 
isomers) as well as the two other possible isomers in trace amounts (see Ref. 18, compounds 
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l-4). Compound 2 was treated with mCPBA and then with TFAA to yield the corresponding iminium -- 
ccmpound, which was isolated as its perchlorate salt. Basification of the salt in dichlorcmethane 

with 2% NaOH afforded.the corresponding methylenamine 4, which was idiately used in the next 

step. 

Heating the alkylenmnines 4 and 2 in ethanol (99.5%) at 60-700 under argon gave the I-0x0-1.2,3,4- 

tetrahydro-6-carbolines 1 and 3, respectively. Under these mild reaction conditions with only 

a trace of water present, ring 0 of the indoloquinolizidines 4 and 5 was cleaved to afford the - 
I-oxo-1,2,3,4-tetrahydro-6-carbolines 2. and 3, respectively. Two further compounds, 11 (traces) 

and 12. were formed under these reaction conditions, 12 being identical with the compound prepared 

by us earlier (Ref. 12. compound 21b). - 

& R=CH3 
5 R = CH2CH3 

1 R= CH2CH3 

Scheme 2 

The formation of compounds 2 and 2 can be explained as follows (Scheme 2; Formally corresponding 

to the liberation of two moles of hydrogen). Nitrogen assisted cleavage 19 of a hydride ion at 

C-2 of compounds 1 and 5 gives the corresponding iminium salt with a A' double bond. Attack of 

a hydroxide ion at C-12b and subsequent addition of water at the A' double bond gives the corre- 

sponding diole. Ring opening and loss of a hydride ion affords the N(b)-substituted I-0x0-1,2.3,4- 

tetrahydro+carboline existing mainly in the keto form (2 or 1). 

Our new method thus affords a very simple way to synthesize N(b)-substituted l-oxo-1,2,3,4-tetra- 

hydro-0-carbolines from easily accessible starting compounds. The transformation of indoloquino- 

lizidines 4 and 5 to the corresponding I-oxo-1.2.3.4-tetrahydro-B-carbolines 2 and 3 under mild - - - - 
reaction conditions might have SW biogenetic interest, although it is generally accepted that 

the biogenetic routes to the indoloquinolizidines and B-carbolines are different. 20 
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l-0xo-N(b)-4-oxopentyl-l,Z,3,4-tetrahydro-8-carboline 2 and IB-methyl-la-hydroxy-1,2,3,4,6,7,12, 
lZb8-octahydroindolo[Z.3-alquino~izine 11: 1.22 g (5.1-~1) of the mixture of c~pounds 9 and 10 
was dissolved in dry CH Cl (35 ml) (PC, Ar-atm). mCPBA (1.20 g, 5.8 nmiol) was added%d t% 
mixture was stirred at CibC2for 1.5 h. Then it Bas cooded to -15'C and TFAA (1.8 ml, 2.5 equiv.) 
was added. Stirring was continued for 2 h (-15 C * 0 C). The mixture was evaporated to dryness 
and isolated as its perchlorate salt (Y:95%). The transformation of the salt to the B-carboline 2 
was performed as described for B-carboline 3 (vide infra). Two compounds were obtained 2 (Y:ZOfl 
and 11 (traces). 

--- 

CompGnd 2: 
{R: 3250 T)(H), 1715 (C=O). 1640 (C-O, lactam). 
H NMR: 2.12 (3H, s, -CH 2.54 (2H, t, J = 7 Hz, 
(2H, t, J = 7 Hz, -CH2- 

-CH2CO-), 3.05 (2H, t, J = 7 Hz, -CH -), 3.60 

ps s, NH). 
(2H, t, J = 7 Hz, -CH2-), 7.11-7.60 (4H, m, aran. H), 6.69 (lH, 

C NMR: se$ Fig. 1. 
MS: 270 (H ), 212, 199 (100X), 157. 144, 143, 129; exact mass: 
270.1368). 

270.1379 (talc. for C16H18N202: 

IR: 2830,380 (Bohlmann bands). 
MS: 256 (M+), 171 (100%); exact mass: 256.1581 (talc. for C16H20N20: 256.1576). 
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