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Alstonia Alkaloids. VI. The Structure of Alstoniline Oxide 
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I' aluminum hydride the ye110~ color is discharged 
and a colorless product (111) is formed which shows 
an intense blue fluorescence. The latter compound 
is again extremely susceptible to air oxidation to an 
orange product which was isolated as the iodide 
and shown to be identical with alstonilinol iodide 
(IV) prepared by oxidation of tetrahydroalstonilinol 

i (V) with iodine. Further, the product of reduction 
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The structure of alstoniline oxide has been demonstrated, and the position previously assigned to the methosyl group in 
alstoniline has been confirmed. 
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treatment with alkali5 This was shown to be so. 
On refluxing alstoniline oxide with a solution of 
sodium hydroxide in amyl alcohol, norharmine and 
2-methylisophthalic acid were formed. In  addition 
to providing confirmatory evidence for the struc- 
ture assigned to  alstoniline oxide, the isolation of 
norharmine furnishes convincing proof for the 
position of the methoxyl group in alstoniline itself. 
This had been previously assigned on the basis of 
spectrographic e ~ j d e n c e . ~  

EXPERIhlENTAL6~7 

Alstoniline otide. This substance is best prepared by 
platinum-catalyzed oxidation of tetrahydroalstoniline as 
indicated without experimental details by Elderfield and 
Hawkins.2 A solution of alstoniline, prepared from 1.0 g. 
of the sulfate, in 200 ml. of methanol was shaken with 
Adams' platinum oxide catalyst under hydrogen at  atmos- 
pheric pressure. Two equivalents of hydrogen were taken up 
in 30 min. during which the color of the solution changed 
from orange to light yellow green. The methanol solution 
xis  allowed to stand over the platinum in the presence of 
air for 3 days, filtered from the catalyst, and taken to dry- 
ness under reduced pressure. The light red residue was taken 
up in benzene and passed over a column of Merck alumina 
for chromatography. On elution with 1 per cent ethanol- 
benzene alstoniline oxide moved donn the column as a 
bright yellow band. The substance crystallized as clusters 
of yellow needles, m.p. 125-130°, from absolute ethanol. 
The yield was 200 mg. After removal of solvent of crystal- 
lization by drying over phosphorus pentoxide at  100" and 
0.05 mm. the monohydrate, m.p. 212-213", remained. 

Anal .  Calc'd for C22H18N204.H20: C, 67.4; H, 5.2; N, 
7.1. Found: C, 67.8; H, 5.1; N, 7.1. 

Alstonilinol iodide. ,4 solution of 0.2 g. of tetrahydro- 
alstonilinol3 in 20 ml. of ethanol was added to a warm solu- 
tion of 2 g. of potassium acetate in 1 g. of iodine in 20 ml. 
of ethanol. On warming on the steam-bath for 5 min. a 
copious orange precipitate separated. After cooling, the solid 
was collected and a slow stream of sulfur dioxide was passed 
through a suspension of it in 100 ml. of hot water for 10 
min. After recrystallization from ethanol the substance 
formed fine red needles, m.p. 327" (dec.). The yield was 0.25 

Anal .  Calc'd for CZlH1JSz02: C, 55.0; H, 4.2; X, 6.1. 
Found: C, 55.4; H, 4.4; N, 6.0. 

Reduction of alstoniline oxede with l i thium a luminum 
hydride. A suspension of 0.2 g. of alstoniline oxide in 100 ml. 
of dry ether was refluxed with stirring with 0.5 g. of lithium 
aluminum hydride for 2 hr. during which the color changed 
from yellow to yellow-green. Ethyl acetate was added to 
destroy excess hydride followed by 10 ml. of 2% hydro- 
chloric acid. Removal of the ether under reduced pressure 
left a white precipitate xhich vas collected and divided into 
two equal parts. 

g. (92%). 

(5) Barger and Scholz, Helv. Chim.  Acta, 16, 1343 (1933). 
(6) All melting points are corrected. 
(7) Microanalyses by Spang Microanalytical Laboratory, 

Plymouth, Mich. 

One half was shaken with Adams' platinum oxide catalyst 
under hydrogen at atmospheric pressure in 50 ml. of meth- 
anol and 4.8 ml. of hydrogen was absorbed. The color 
changed from a fluorescent green to  a light yellow-green. 
The filtrate from the catalyst was concentrated under 
nitrogen to  10 ml. and dry hydrogen chloride was passed 
through the solution whereupon 60 mg. of fine white needles 
separated, m.p. 278-280" (dec.). The substance was shown 
to be tetrahydroalstonilinol hydrochloride by mixture m.p., 
and identity of the ultraviolet and infrared spectra with those 
of an authentic sample. 

Anal .  Calc'd for CZ1HZ2N202.HC1: C, 680;  H, 6.3; N, 
7.5. Found: C, 68.3; H, 6.7; N, 7.4. 

The other half of the product was dissolved in 9501, ethanol 
and added to the original mother liquor. After standing 
exposed to  the air for 2 days about 80 mg. of fine red needles 
crystallized. These were converted to  the iodide by solution 
in 30 ml. of hot water containing 1 g. of potassium iodide. 
On slow cooling fine red needles separated, m.p. 327" (dec.), 
after recrystallization from absolute ethanol. Identity of this 
substance with alstonilinol iodide was shown by mixture 
m.p. and ultraviolet and infrared spectra. 

Cleavage of alstoniline oxide with sodium hydroxide. 
illstoniline oxide (0.25 g.) was refluxed with 2 g. of 
sodium hydroxide in 4 ml. of n-amyl alcohol for 40 hrs. The 
yellow color of the oxide disappeared after 24 hrs. The red 
solution was poured into 25 ml. of vater and extracted with 
four 25-ml. portions of ether. After drying over sodium 
sulfate, removal of the ether from the combined extracts 
left a brown residue which was sublimed at  150" and 0.05 
mm. The sublimate was recrystallized tm-ice from benzene 
and melted at  212-214". The yield was 20 mg. 

Anal .  Calc'd for ClzHlo?izO: C, 72.7; H, 5.1; N, 14.1. 
Found: C, 72.3; H, 5.1; N, 14.4. 

Mixture m.p.'s of this material with authentic norharmine, 
m.p. 215-216", prepared according to Perkin, Jr. and 
Robinson8+9 were not depressed. The ultraviolet spectra of 
norharniine obtained by degradation of alstoniline oxide and 
its methiodide m-ere substantially identical with those of 
harmine and its methiodide.10 

A picrate, m.p. 205" (dec.) was prepared from norharmine 
from both sources. 

Anal .  Calc'd for ClsH,aNO8S: c, 50.6; H, 3.1, N, 16.4. 
Found: C, 50.5; H, 3.3; N, 16.4. 

The aqueous basic solution from the above ether e-itrac- 
tion was acidified with hydrochloric acid and the amorphous 
white precipitate was filtered off. The filtrate mas extracted 
with ether. After drying the extract over sodium sulfate 
removal of the ether left a brown residue which was com- 
bined with the above amorphous precipitate and sublimed 
at  150" and 0.05 mm. After recrystallization of the sublimate 
from dilute ethanol 58 mg. of 2-methylisophthalic acid, m.p. 
238-240", was obtained. Identification was made on the 
basis of mixture m.p.'s and comparison of ultraviolet and 
infrared spectra with those of an authentir sample. 3 
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