
2772 NOTES Vol. 75 

procedures in the literature given such a product. 
To check the structure of the nitration product, 

an alternate synthesis was carried out from p-mtxo-
chlorobenzene and ^-nitroaniline in the presence of 
copper. (This reaction6 occurs without rearrange­
ment of the £-nitro group to give 4-nitrotriphenyl-
amine both from diphenylamine and ^-iodonitro-
benzene7 and from 4-nitrodiphenylamine and iodo-
benzene.8) The product was identical to the nitra­
tion product obtained by Herz's procedure, confirm­
ing the structural assignment in Beilstein. 

The behavior of the substance on heating suggests 
the existence of more than one polymorphic form; 
the material reported to melt at 280° might have 
been an additional metastable crystal form of the 
same compound. 

Experimental 

Preparation of 4,4',4"-Trinitrotriphenylaniine.—A num­
ber of runs of the nitration procedure of Herz3 gave 75-80% 
of a fine yellow powder. Analysis showed that this was 
contaminated with lower nitration products. These impuri­
ties are more soluble in the common solvents than the very 
slightly soluble trinitro compound, but in nitromethane and 
nitrobenzene the latter seems to be the more soluble, for 
fractional crystallization gave successively purer crops of 
diamond-shaped plates. The third crop from nitrometh­
ane was taken for analysis. 

Anal. Calcd. for C1SHi2N4O6: C, 56.84; H, 3.18; N, 
14.73. Found: C, 56.94; H, 3.28; N, 14.84. 

Alternatively, 138 g. (1 mole) of £-nitroaniline, 315 g. 
(2 moles) of ^-nitrochlorobenzene, 160 g. of powdered an­
hydrous potassium carbonate, 5 g. of copper powder (copper 
bronze previously washed with ether was used) and 750 ml. 
of nitrobenzene were refluxed with stirring for 17 hours in an 
all-glass apparatus designed to condense nitrobenzene but 
pass water through.9 The reaction mixture was steam 
distilled to remove nitrobenzene, filtered, and the pasty 
mass washed with acetone three times by decantation. 
Finally, it was extracted with acetone in a Soxhlet appara­
tus for two hours to remove unreacted reagents and nitro­
benzene. The resulting coarse yellowish powder weighed 
182 g., yield 48%. Continued extraction with acetone for 
72 hours gave 0.8 g. of irregular crystals in the extract. 
Anal. Calcd. values above. Found: C, 56.74; H, 3.39; 
N, 14.59. 

Behavior on Melting.—Observation on the Kofler hot 
stage, for which a 500° thermometer was calibrated, showed 
no melting at 280° of samples previously purified by re-
crystallization from nitromethane, nitrobenzene-ethanol or 
acetone. Instead, all samples sublimed, beginning at 270-
280°, to give fine needles on the cover glass. (The synthetic 
material can be sublimed rapidly and quantitatively at 290°, 
and the product is pure. The nitration product is not 
purified by this procedure, since the partial nitration prod­
ucts also sublime.) Above 375°, the needle sublimate and 
any unsublimed residue undergo transition to irregular 
crystalline plates. These melt at 382-383°. Both prepa­
rations individually, and a mixture, showed this sequence 
of changes. 

X-Ray powder photographs were taken of the plates pre­
pared by recrystallization from nitromethane, the needle 
sublimate, and these needles heated to 375° under a cover 
plate. The patterns were identical, indicating that if any 
of these samples were polymorphs, the high temperature 
crystal forms reverted quickly to the room temperature 
form on cooling. 
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Amianthium muscaetoxicum Gray, also called 
Stagger grass or Fly poison,1 has long been known to 
be poisonous to cattle and sheep.2 Over forty 
years ago, Alsberg3 studied its pharmacology and 
found that it contained a very poisonous alkaloid 
which he was not able to crystallize. He claimed 
that the alkaloid resembled Veratrine chemically, 
although it did not produce a typical veratrinic re­
sponse. 

In view of these findings, we have undertaken a 
systematic investigation of Stagger grass alkaloids. 
The chromatographic separation of total alkaloids 
on acid-washed alumina, using Reichstein's tech­
nique,4 yielded four fractions. One was readily 
identifiable as Jervine. Two were unidentified es­
ter alkaloids (tentatively called Alkaloid E and F) 
which were shown to be responsible for the high 
toxicity and hypotensive action of the plant extract. 
The last fraction was an alkamine which has never 
been isolated previously. It was also isolated di­
rectly from the total alkaloids by treatment with 
acetone. Initial observations indicated that it 
might be related to steroidal alkamines. In view 
of recent interest in veratrurn alkaloids, we would 
like to give our preliminary results now. The 
chemistry of the hypotensive principles of the plant 
will be published in detail later. The pharmacol­
ogy of all active principles will be published else­
where. 

The new alkaloid, for which we propose the name 
Amianthine, is a C27 compound. This formulation 
as well as the presence of Jervine in total alkaloids 
and the close relationship of Stagger grass to Vera­
trurn species favor the assumption that it might be a 
steroidal or modified steroidal alkamine. 

When Amianthine is dissolved in concentrated 
sulfuric acid it gives a yellow color. However, it 
remains colorless in 84% sulfuric acid, and in this 
respect it is significantly different from most alka­
mines isolated from Veratrurn album and Veratrurn 
viride. The alkaloid has a pKa value of ca. 9.7 and 
appears to be a tertiary base. The infrared spec­
trum does not show a resolved band corresponding 
to NH between the OH band at 2.87 ju and a very 
weak band at 3.14 p. There is a very strong band 
corresponding to a conjugated CO at 6.06 n and a 
band half as strong at 6.20 /x indicative of a carbon-
carbon double bond. The ultraviolet absorption 
spectrum in alcohol exhibits a maximum at 250 
rn.fi, log e 4.04, which also corresponds to a conju­
gated CO. 

It readily absorbs two moles of hydrogen in ace­
tic acid or alcohol solution using platinum as a cata­
lyst. The tetrahydro derivative formed is prob-
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ably a mixture of stereoisomers. One stereoisomer 
could be isolated. As expected, this product does 
not show any ultraviolet absorption and its infra­
red spectrum does not have any bands between 5 -
6.8 /i- However, the intensity of the OH band is 
about twice as strong as in Amianthine itself. 

Amianthine has one active hydrogen (Found: 
0.96 mole) which is derived from a primary or a 
secondary OH because of the ease with which an O-
acetate was formed in pyridine and acetic anhydride 
at room temperature. Its infrared spectrum shows 
a typical ester CO band at 5.8 yu in addition to the 
band of conjugated CO at 6.06 JX. 

Acknowledgment.—We are indebted to Dr. H. 
Boaz for the infrared spectra and their interpreta­
tion, and to Messrs. G. M. Maciak, H. L. Hunter 
and W. J. Schenck for microdeterminations. We 
thank Mr. R. J. Armstrong for his assistance in ex­
traction of the crude drug. We are grateful to the 
late Prof. Friesner, of Butler University, for con­
firming the identity of the plant. 

Experimental6 

Extraction of the Roots and Leaves of Amianthium Mus-
caetoxicum Gray.—Ground dried roots and leaves (25 kg.) 
were extracted, after moistening with 15 1. of dilute am­
monia, with three 150-1. portions of benzene. Each ex­
traction was made by stirring for 5 hr. and allowing to mac­
erate for 16 hr. The extracts were drained through filter 
pads into a stainless steel vacuum still. The combined 
extracts were concentrated to 5 1. at reduced pressure, and 
extracted exhaustively with a total of 3 1. of 5 % tartaric 
acid. The aqueous phase was filtered from resinous mate­
rial and made basic (pH 8-9) with concentrated ammonia. 
The free bases were extracted five times with chloroform, 
filtered and dried over anhydrous sodium sulfate and evap­
orated to dryness in vacuum. The yield was 25 g. of total 
alkaloids (0.1%). 

Amianthine.—The amorphous mixture of total alkaloids 
(10 g.) was dissolved in 25 ml. of acetone and allowed to 
stand for 72 hr. After this time, the alkaloid crystallized 
in long prisms (550 mg.). After three recrystallizations 
from acetone, 250 mg. of pure material was obtained, m.p. 
251-253° (dec ) , W M D - 8 7 ° (c 0.1728in CHCl3). Identical 
material was obtained by chromatography of total alka­
loids, after elution of ester alkaloids and Jervine, using a 
1:1 mixture of methanol-chloroform. For analysis, the 
sample was dried at 120° (0.05 mm.) for 4 hr. 

Anal. Calcd. for C27HdO2N: C, 78.78; H, 10.03; X, 
3.41. Found: C, 78.56; H, 9.82; N, 3.11. 

Amianthine O-Acetate.—A mixture of 50 mg. of Amian­
thine in 5 ml. of anhydrous pyridine and 1 ml. of acetic an­
hydride was allowed to stand at room temperature for 12 
hr. The reaction mixture was poured into ice-water, a few 
drops of concentrated ammonia added, and the whole ex­
tracted three times with chloroform. The chloroform_ ex­
tract was washed with water, dried over anhydrous sodium 
sulfate and evaporated in vacuo. The amorphous colorless 
residue crystallized upon addition of dilute methanol. After 
two recrystallizations from dilute methanol long needles 
were obtained, m.p. 206-207° (dec ) . For analysis the 
sample was dried at 120° (0.05 mm.) for 4 hr. 

Anal. Calcd. for Cj,H«08N: C, 76.78; H, 9.55. Found: 
C, 76.52, 76.61; H, 9.56, 9.66. 

Hydrogenation of Amianthine.—A mixture of 25 mg. of 
Amianthine in 9 5 % methanol was hydrogenated using plati­
num catalyst. Absorption of two moles of hydrogen was 
complete after 90 minutes. After filtration of the catalyst 
and removal of the solvent, an amorphous residue resulted. 
Upon addition of aqueous methanol, the material crystal­
lized forming thin needles and spherical crystals. The 
spherical modification could be mechanically separated un­
der a magnifying glass. I t melted at 266-267° ( d e c ) . On 

(3) All melting points are uncorrected. Infrared spectra were run 
in chloroform solution. 

admixture with Amianthine, it gave a depression of 25-30°. 
Lack of material prevented further characterization. 
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Calculations based on the most recent experi­
mental data1,2 show that the reaction 

CH, + CO —*- CH3CO (1) 
should have little or no activation energy. To 
investigate this reaction, the pyrolysis of di-<-butyl 
peroxide was chosen as a source of methyl radicals.3 

In a system containing di-/-butyl peroxide and car­
bon monoxide at a temperature greater than 150°, 
reaction 1 may occur and the acetyl radicals formed 
may either decompose 

CH3CO —>- CH3 + CO (2) 
or react with methyl radicals 

CH3CO + CH3 —>- CH3COCH3 (3) 

In addition, carbon monoxide may reduce t-bu-
toxy radicals exothermically. 

(CHs)3CO + CO — • (CH,)SC + CO2 (4) 

Reaction 4 is analogous to the reaction suggested 
by Stone and Taylor4 to explain the similar exo­
thermic formation of carbon dioxide from carbon 
monoxide during the photolysis of hydrogen perox­
ide 

OH + CO —>- CO2 + H (5) 

Radioactive monoxide provides a means of meas­
uring the extent of reactions 3 and 4. Although 
experimentally, no radioactivity was detectable in 
the condensable products, maximum values of the 
rate constants of reactions 1 and 4 are still calcul­
able. 

The ratio of the yields of radioacfive acetone to 
ethane is given by 

Yield of acetone* , , ,, , ,_,_. 
Yield of ethane " k^kMCO) 

leading to a maximum value for the rate con­
stant, h, of 3 X IO9 (moles/cc.)-1 sec.-1. 

A similar calculation indicates that &4 is less than 
3 X 10e (moles/cc.)-1SeC.-1. 

The fact that reactions 1 and 4 were not detect­
able in this system is not to be taken as indicating 
that these reactions will not occur at all. Rather, 
it shows the instability of acetyl and i-butoxy radi­
cals under the conditions of these experiments. In­
deed, it has been frequently observed that, because 
of reaction 2, no biacetyl is formed during the pho­
tolysis of acetone if the temperature is much above 
100°. 

We should like to express our appreciation to Dr. 
(1) M. Szwarc, Chem. Revs., 47, 73 (1950). 
(2} D. H. Volman and W. M. Graven, J. Chem. Phys., 20, 919 

(19S2). 
(3) J. H. Raley, P. F. Rust and W. E. Vaughan, T H I S JOURNAL, 70, 

88 (1948). 
(4) F. K. Stone and H. S. Taylor, / . Chem. Phys., «0, 133!» (1(152). 


