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para methyl group, in agreement with the results in 
the 2-pentyl series,4 the corresponding term for the 
a-methyl group shows an apparently real tempera­
ture dependence. The temperature dependence of 
this free energy of activation difference is reminis­
cent of the similar effect observed by Shiner on 
2,3-dimethyl-2-chlorobutane2 and may be con­
nected with the relatively stable olefins or carbon-
ium ions formed in both cases and with the possibil­
ity of plural reaction paths . 
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THE ACONITE ALKALOIDS. XXVII. THE STRUC­
TURE OF ATISINE 

Sir: 
Recently we proposed a structure for atisine1 '2 

based on the isolation of 6-ethyl-l-methylphenan-
threne from the dehydrogenation of atisine,3 '4 

oxoisoatisine2 and tetrahydroatisine2 as well as on 
other studies.6 '6 The formation of te t rahydro and 
diacyl derivatives suggested the presence of two 
centers of unsaturat ion and two hydroxyl groups 
in the molecule.3 The diterpenoid structure first 
suggested7 was modified and the double bonds 
placed so as to account for the marked differences 
in basicity of atisine (pK 12.2), isoatisine (pK 10) 
and dihydroatisine (pK 8, 2).2 '8 I t now appears 
tha t a more normal diterpenoid structure bet ter 
fits the available data . The fact tha t atisine shows 
only one C-methyl group3 and tha t the lactam group 
of both oxoisoatisine and oxoisoatisine tricarboxylic 
acid is unusually resistant to hydrolysis6 suggests 
one of the diterpene geminal methyl groups as the 
site of the lactam group. Wiesner, et al., on the 
basis of the similarity of the chemistry of atisine and 
isoatisine to tha t of veatchine and garryine9 have 
recently suggested structures I and I I I for atisine 
and isoatisine, though little supporting evidence 
was presented.10 We wish to report two series of 
experiments which support the structures shown for 
atisine and its derivatives. 

Trea tment of atisine with chromium trioxide-
pyridine complex11 at 30° furnished an ^ - u n s a t u ­
rated ketone (II) in 6 0 % yield, m.p. 102-103°, 
H 3 1 D - 2 7 ° (c 2.33 in chf.). Calcd. for C22H31NO2: 
C, 77.37; H, 9.15. Found: C, 77.68, 77.60; H, 
9.24, 9.32. The ultraviolet spectrum (EtOH) 
showed Xmax. 228 mu, e 9,100; Xmax. 318 mu, e 4 1 ; 
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Xmax. 342, « 61. The infrared spectrum (chf.) 
showed bands a t 3012, 1638 (strong) and 895 cm." 1 

( > C = C H 2 ) ; 1702 cm," 1 ( > C = 0 ) , but the ab­
sence of any band attributable to a hydroxyl group. 
I l l showed the absence of active hydrogen. Fur­
thermore, atisine itself showed the presence of only 
one active hydrogen.11 These data demonstrate 
tha t the - N C H 2 C H 2 O - in atisine must be present in 
a ring, and not as a free - N C H 2 C H 2 O H group as 
previously maintained.2 '7 '13 

T h a t an oxide ring is also present in isoatisine 
(III) was shown by analogous oxidation of isoati­
sine with chromium trioxide-pyridine to the a,f$-
unsaturated ketone (IV), m.p. 159-163°, then 2 8 5 -
295° d e c , [a]29D - 9 . 3 ° (c 1.89 in chf.). Found: 
C, 77.49; 77.50; H, 9.17, 9.34. The infrared spec­
t rum (film from chf.) showed bands a t 3077, 1631 
(strong) and 884 c m . - 1 ( > C = C H 2 ) ; 1710 cm. - 1 

( > C = 0 ) , but again the absence of any hydroxyl band 
in the 3400 cm.-1 region. The Tschugaeff-Zerewit-
inoff determination was negative. 

C=CH2 

III 

Oxidation of atisine with potassium permanganate 
has given a lactam, the oxoatisine dicarboxylic acid 
(V).2'6 Examination of the infrared absorption of 
its dimethyl ester (VI) reveals bands a t 1715 
(broad, -CO2Me) and 1639 c m . - 1 (six-membered 
lactam) but no band indicative of a hydroxyl group.1* 
The Tschugaeff-ZerewitinofT determination was neg­
ative. 

A similar controlled oxidation of isoatisine (III) 
has furnished oxoisoatisine dicarboxylic acid (VII) .2'6 

The infrared spectrum of its dimethyl ester (VIII) 
shows a band at tr ibutable to a hydroxyl group a t 
3380 cm.- 1 , as well as bands a t 1730 (-CO2Me) and 
1620 c m . - 1 (six-membered lactam). Furthermore, 
hydrogenation of oxoatisine dicarboxylic acid (V) 
furnished a product identical in all respects with oxo­
isoatisine dicarboxylic acid (VII) as shown by m.p., 
rotation, and infrared spectra. These results indi­
cate tha t in the case of atisine oxidation proceeds 

(12) This test was performed on undistilled atisine. Distillation 
apparently furnished altered material as shown by a different infrared 
spectrum from undistilled atisine8 and by two active hydrogens in the 
Zerewitinoff test.8'8 

(13) The ease of opening this ring to furnish -NCHjCHiOH ac­
counts for the ready formation from atisine of dihydroatisine on reduc­
tion, a diacetate on acylation, and the formation of glyoxal on treat­
ment with lead tetraacetate. The latter reaction has been cited as 
proof of the existence of a preformed -NCHiCHiOH group in atisine.* 

(14) This experiment was suggested to us by Prof. Kl. Wiesner.18 
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without rupture of the oxide ring, while with isoati-
sine oxidation proceeds with rupture of the oxide 
ring, introduction of the lactam carbonyl at the site 
of rupture and the formation of a free -NCH2CH2OH 
group. 

m 

CO2R V, R = H 

V I , R=Me 

CO2R V I I , R = H 

VII I , R = Me 
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RECEIVED JULY 19, 1954 

AMEBACIDAL ACTIVITY OF PTJROMYCIN1 IN THE 
GUINEA PIG 

Sir: 
In the course of the screening program being 

conducted in this laboratory for the evaluation of 
potential amebacidal agents, it has been observed 
that Puromycin (Lederle), an antibiotic form Strep-
tomyces albo-niger, possesses significant activity 
against experimenally induced Endamoeba histo­
lytica infections in the guinea pig. Thisco mpound 
has previously been reported to have significant 
activity against trypanosomiasis infections in ex­
perimental animals.2'3 The structure of Puromycin 
has recently been elucidated.4 

The test procedure for our amebiasis program 
has been described by Taylor and Greenberg.6 All 
compounds are administered orally in solution, 
twice daily for five days. Simaroubidin (Merck) is 
used as the reference drug. At its minimum ef­
fective dosage of 2.5 mg./kg. of body weight, more 
than 98% of the infections are cured by it. 

Puromycin (as the dihydrochloride) was initially 
tested at levels of 50 and 25 mg./kg. of body weight. 
At these levels the compound was highly effective 
against the induced amebic infections in the guinea 
pig. The drug has now been tested at lower levels, 
and the minimum effective dosage has been estab­
lished at 6.25 mg. of the dihydrochloride per kg. of 
body weight, equivalent to 5.40 mg. of the free base. 
This compares with an oral LD50 for the dihydro­
chloride in non-inoculated guinea pigs of 600 mg./ 

(1) In earlier publications, this compound was referred to as Achro­
mycin, the name now applied by the Lederle Laboratories to their 
brand of tetracycline. 
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kg. of body weight (19/20 confidence limits), equiv­
alent to 520 mg./kg. of the free base. 

At 50 mg./kg., the highest oral dosage level em­
ployed to date therapeutically, there has been no 
evidence of drug toxicity. Several other antibi­
otics (Terramycin, Aureomycin, Chloromycetin, 
etc.) similarly tested produced weight loss and se­
vere diarrhea. These toxic manifestations ap­
peared following the fourth dose of the test com­
pound. Diarrhea and weight loss due to amebic in­
fection do not ordinarily appear until seven to nine 
days after intracecal injection of the parasites. 

The amebacidal activity of seven antibiotics has 
previously been reported from this laboratory5; 
three additional ones have now been tested along 
with Puromycin. All three of the latter were inef­
fective at the dosages employed, viz., erythromycin 
(Erythrocyn, Abbott), up to 50 mg./kg.; Magna-
mycin (Pfizer), up to 100 mg./kg.; and tetracycline 
(Tetracyn, Pfizer, Roerig), up to 50 mg./kg. 

Analogs and degradation products of Puromycin 
are now being tested for their amebacidal activity. 
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A NEW METHOD FOR T H E DEAMINATION OF ALI­
PHATIC AMINES 

Sir: 
I wish to report a new method for the deamina-

tion of aliphatic amines. The steps involved are: 
acylation of the amine, nitrosation of the amide, 
and thermal elimination of nitrogen from the result­
ing N-alkyl-N-nitrosoamide.1 

O 

RNH 2 • - > R N H C R ' -
O 
Il 

RN(NO)CR ' -

O 

N2 + ROCR' 

N2 + R 'C0 2 H + 
Olefins (corresponding to R) 

The two reaction paths account quantitatively for 
the nitrosoamide used. The esters from path a are 
relatively free of isomers and obtained in high yield, 
in marked contrast to the products from the classi­
cal deamination procedure with nitrous acid.2 

Standard procedures were used for the acylations 
and some of the nitrosations. A more convenient 
method for nitrosating the amide (1 mole) was de­
veloped using nitrogen tetroxide3 (1.5 moles) in the 
presence of anhydrous sodium acetate (3 moles) at 

(1) Previous studies in this field have been concerned largely with 
the conversion of nitrosoamides into diazoalkanes. M. F1 Chancel 
{Bull. soc. chim. France, (3) 13, 125 (1895)) and H. v. Pechmann (Ber„ 
31, 2640 (1898)), however, have noted the instability of the nitroso­
amides and the formation of esters from their decomposition; other 
than these observations, no pertinent work has been reported. 

(2) For the reaction of nitrous acid with n-butylamine, F1 C1 Whit-
more and D. P. Langlois (THIS JOURNAL, 64, 3441 (1932)) report 
M-butanol (25%), s«-butanol (13%), 1-chlorobutane (5%), 2-chloro-
butane (2%), and butenes (37%). 

(3) Standard solutions (1-2 M in NsOi) were prepared by passing 
NOi into carbon tetrachloride or acetic acid at 0°. 


