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equivalents of hydrogen was absorbed under these condi
tions, and the reduction product, which was obtained as a 
colorless, amorphous glass by removal of the solvent, was 
oxidized without further purification. To a solution of 644 
mg. of hydrogenated fungichromin in 25 ml. of methanol 
was added a solution of 3.0 g. of sodium periodate in 50 ml. 
of water and the mixture was allowed to stand at room tem
perature for 19 hr. After dilution with 200 ml. of water the 
mixture was extracted four times with chloroform. The 
extracts were dried over magnesium sulfate and then evapo
rated, leaving 719 mg. of a nearly-colorless viscous oil. Two 
grams of silver oxide and 30 ml. of 3 N sodium hydroxide 
solution were added to the oil and the mixture was heated 
at 90° on a steam-bath for 45 minutes. The solids were then 
removed by filtration and the filtrate, after acidification with 
dilute hydrochloric acid, was extracted four times with 
chloroform. Upon evaporation of the dried (magnesium 
sulfate) extracts 262 mg. of a light-yellow oil was obtained 
that slowly solidified. Digestion of the oil with boiling 
hexane left 101 mg. of insoluble material and cooling of the 
hexane gave 68 mg. of crystals. Several additional crys
tallizations from hexane gave colorless blunt needles, 
m.p. 73-74.4°. A Kuhn-Roth C-methyl determination 
on the dicarboxylic acid V showed 0.87 C-methyl (calcd. 
1.0). A mixed melting point with a synthetic sample of 2-
methyldodecanedioic acid10 showed no depression and the 
infrared spectra of the two samples were identical in every 
respect. Subsequent studies of the reaction of hydrogen
ated fungichromin with sodium periodate for shorter periods 
of time11 have indicated that the results described here can 
be explained only by hydrolysis of an ester or lactone group 
masking one of the hydroxyl groups in hydrogenated fungi
chromin prior to the cleavage with periodate. 

2-Methyl-2,4,6,8,10-dodecapentaenedioic Acid from 2-
Methyl-2,4,6,8,10-dodecapentaenedial (I).11—A solution of 
1.05 g. of sodium hydroxide in 25 ml. of water was added 

In 1919, Hess and Merck1 reported t ha t seeds of a 
Venezuelan tree of the Leguminosae, Ormosia 
dasycarpa Jacks., contained two alkaloids of un
known structure. The major alkaloid, ormosine, 
was obtained as a hydrate CooH33N3-3-4 H2O, m.p. 
85-87°; the other base, ormosinine, m.p. 203-205°, 
had the same molecular formula C8OH33N3, but it 
did not correspond to water-free ormosine. I t 
was also reported tha t ormosine had a strong nar
cotic action resembling tha t of morphine. 

In an investigation of this problem, ormosinine 
and several new alkaloids were isolated from seeds 
of O. panamensis Benth. (from Cuba and Panama) 
and O. jamaicensis Urb. (from Jamaica) . These 
were also present, as indicated by paper chromatog
raphy, in several other Ormosia species from Cen
tral and South America. 

The alkaloids were isolated by conventional ex
traction and fractionation procedures. I t was 

(1) K. H P S S and F. Merck , Ber., 68 , 1076 (1919). 

slowly with swirling to 705 mg. of the dialdehyde I and 2.96 
g. of silver nitrate in 50 ml. of ethanol and 25 ml. of water. 
After the addition was complete 25 ml. of water was added 
and the reaction mixture was allowed to stand overnight. 
The mixture then was filtered and the precipitate was washed 
with water several times. Ethanol was removed from the 
filtrate under reduced pressure, 25 ml. of water was added, 
and the filtrate was extracted with three 75-ml. portions of 
ether. The yellow aqueous phase was brought to p~H 3.5 
by the addition of hydrochloric acid. The precipitated 
yellow dicarboxylic acid was removed by filtration and dried 
under vacuum, giving 606 mg., m.p. 247-249° dec. An ad
ditional 16 mg. was obtained from the mother liquors. Re-
crystallization of the dicarboxylic acid from ethanol-water 
and from methanol-water yielded pure 2-methyl-2,4,6,8,10-
dodecapentaenedioic acid, m.p. 252.5-253° d e c ; X^L°H rmt 
(<0, 211 (8,000), 270 (4,400), 350 (56,000), 364.5 (86,000), 
382.5 (81,000). 

Anal. Calcd. for Ci3H14O4: C, 66.65; H, 6.02. Found: 
C, 66.71; H, 6.03. 

2-Methyldodecanedioic Acid from 2-Methyl-2,4,6,8,10-
dodecapentaenedioic Acid.11—Hydrogenation of a 72-mg. 
sample of 2-methyl-2,4,6,8,10-dodecapentaenedioic acid in 
15 ml. of glacial acetic acid over 103 mg. of prereduced 
platinum oxide resulted in the absorption of 5 molar equiva
lents of hydrogen. The catalyst was removed by filtration 
and washed with acetic acid. Evaporation of the acetic acid 
left a colorless oil that crystallized on cooling, yielding 73 mg. 
of colorless 2-methyldodecanedioic acid, m.p. 72-74°. 
Crystallization from hexane gave the pure dicarboxylic acid, 
m.p. 74-75°. A mixed melting point determination with 
authentic 2-meth3'ldodecanedioic acid (m.p. 73-74.5°) was 
undepressed; m.p. 73.8-75°. 

CAMBRIDGE, MASSACHUSETTS 

found desirable to remove the wax-lipid compo
nents from the seeds by hexane extraction before 
proceeding with the alkaloid extraction with meth
anol. The total alkaloid content of the seeds, 
amounting usually to 2.5-2.8%, was extracted 
selectively from aqueous (basic) solution with 
ether to yield a fraction containing ormosinine, 
two new compounds which have been named ormo-
sanine and panamine, and small quantit ies of 
several additional alkaloids. The remaining or
ganic base fraction was extracted with chloroform 
and this provided a mixture whose major compo
nent was panamine. The composition of these frac
tions and the composition of column effluent frac
tions resulting from column chromatography sep
arations were followed by paper chromatography. 

Ormosinine was described previously as a color
less base, m.p. 203-205°, with only a slight solu
bility in alcohol and ether. The corresponding 
material obtained in this work had a higher rnelt-

[ CONTRIBUTION PROM THE LABORATORY OF CHEMISTRY OF NATURAL PRODUCTS, NATIONAL HEART INSTITUTE, NATIONAL 
INSTITUTES OF HEALTH] 

Alkaloids of Ormosia panamensis Benth. and Related Species 

B Y H. A. LLOYD AND E. C. HORNING 

RECEIVED AUGUST 22, 1957 

Seeds of the Venezuelan tree Ormosia dasycarpa Jacks, were reported in 1919 to contain two alkaloids of unknown struc
ture, one of which was described as possessing analgesic action. In an investigation of this problem, it was found that seeds 
of Ormosia panamensis Benth. and related species contained a number of alkaloids; three of these, panamine, ormosinine 
and ormosanine were oxygen-free bases, and at least two additional oxygen-containing (amide) bases also were present. 
The major alkaloid, panamine, was found to undergo air oxidation to yield a substance with potent hypotensive properties 
in dogs. This material may be a i-amine oxide. A substance corresponding to the analgesic alkaloid ormosine was not 
found, although there were some similarities between the properties of panamine and those described for ormosine. 
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ing point, 219-220°, but it was unquestionably 
identical with the material isolated earlier by Hess 
and Merck. Although the free base crystallized 
in excellent form from a variety of solvents, at
tempts to obtain satisfactory derivatives met with 
little success. The hydrochloride, picrate, perchlo-
rate, chloroplatinate, picrolonate and methiodide 
all had poor crystalline properties and their insolu
bility in most solvents prevented purification by re-
crystallization. This behavior may be due in part 
to the fact that the alkaloid has three basic nitrogen 
atoms. A satisfactory dipicrate was obtained 
after many trials, and the empirical formula C20-
H33N3 was assigned to ormosinine (in agreement 
with Hess and Merck) on the basis of analyses for 
the base and the dipicrate. The infrared spectrum 
showed the presence of an NH group, and the base 
gave a weak Simon test for secondary amines. An 
N-methyl determination gave a low value, but 
this has been interpreted as indicating that one N-
methyl group is present in ormosinine.2 An ac
tive hydrogen determination indicated that one 
replaceable (at room temperature) hydrogen atom 
was present; this is presumably present in the 
secondary amine group. No C-methyl group was 
found by analysis. Hydrogenation experiments 
indicated that one double bond was present, but 
two unidentified reduction products were formed, 
and the site of the double bond is unknown.3 

While it seems reasonable to assign a tertiary amino 
structure to the third nitrogen atom, it is not pos
sible to suggest additional structural features. 

Ormosanine (m.p. 167-168°) was obtained best 
by direct crystallization. The usual agents did 
not yield satisfactory derivatives, although a di-
hydroiodide was prepared in crystalline form. 
The infrared spectrum showed an NH group, and 
an active hydrogen determination showed two re
placeable atoms. No N-methyl group was found 
on analysis. These data may indicate two second
ary amino groups and one tertiary amino group; 
however, the secondary amine test was negative 
and no reactions characteristic of a secondary 
amine were observed. The alkaloid showed no 
evidence of unsaturation. The empirical formula 
C20H33N3 was the same as that found for ormosinine. 

The major alkaloid of the seeds, panamine, was 
obtained by column chromatography as a clear 
resin which could not be induced to give crystalline 
material when anhydrous solvents were employed. 
With wet ether or aqueous alcohol, the alkaloid gave 
a crystalline hydrate, m.p. 38-40°. This material 
lost its crystal form after drying in vacuo, but the 
anhydrous form gave satisfactory analytical values. 
The dipicrate, diperchlorate and methiodide were 
prepared, and the analytical data were in accord 
with the formula C20H33-35N3 (data in the Experi
mental section are based on C2oH33N3). A positive 
Simon test was observed. Although a well defined 
product could not be obtained, there was evidence 
of nitrosamine formation with nitrous acid. An 

(2) Less than the calculated values were also found for panamine and 
N-methylpanamine. 

(3) Ormosinine in ethanol solution showed only end absorption near 
220 m^; acidified solutions showed a shift of the absorption to a 
longer wave length, and this effect may aid in determining the double 
bond site. 

N-methyl determination showed one such group.2 

The structure of the methiodide was found to be 
that of N-methylpanamine methiodide hydro-
iodide, by comparison of the N-methylpanamine 
methiodide prepared both from panamine and 
from N-methylpanamine. N-Methylpanamine 
was prepared by the reductive (catalytic) methyla-
tion of panamine with formaldehyde. No evi
dence of unsaturation was found for panamine. 
Since this alkaloid resembles the ormosine of Hess 
and Merck in the formation of a low-melting hy
drate, it may seem possible that the material de
scribed earlier and panamine are identical. How
ever, in view of the fact that no analgesic action 
was found for the base, that the derivatives of 
Hess and Merck were not observed, and that the 
melting point of the hydrate (38-40°) was quite 
different from that given by Hess and Merck, it 
seems best to distinguish the present compound 
by a new name, and to retain the name ormosine 
for material fitting the description of Hess and 
Merck. These data are summarized in Table I. 

TABLE I 
Ormosine1 Panamine 

Formula C20H33N3 C20H33-35N3 

Functional groups sec.-Amino sec.-Amino 

Hydrate, m.p., 0 C. 85-87 38-40 

Methiodide, m.p.,0 0 C. 245-250 206-208 

Dipicrate, m.p., 0 C. 178 237 (dec.) 

Physiol, action Analgesic 

" The formula C24H45N3I2 was assigned to this compound.1 

Perhaps the most striking property of panamine 
was its ability to undergo air oxidation to an ether-
insoluble product which was found to have a pro
found hypotensive action in dogs.4 This effect 
was detected when old samples of panamine were 
found to have a hypotensive action, while freshly 
isolated material showed no effect of this kind. It 
was found that air oxidation and peroxide oxidation 
gave materials with almost identical physical prop
erties and infrared spectra, but the air oxidation 
product alone had a hypotensive action. This 
substance may have an amide or a famine oxide 
structure, and it is also possible that both groups 
are present. A /-amine oxide structure is currently 
under consideration. However, attempts to dem
onstrate a reduction (zinc-acid) of oxypanamine 
to panamine were not successful; the unidentified 
products did not include panamine, and the oxida
tion reaction may therefore not be a simple one. 
Oxidation at the secondary amine functional group 
may be eliminated from consideration, since N-
methylpanamine gave on air oxidation a similar 
product with identical physiological activity. 

Two other alkaloids were obtained in small 
quantity by column chromatographic separations. 
These materials were not obtained in sufficient 
purity to warrant detailed description. Both 
showed carbonyl (amide) absorption in the in
frared. Paper chromatography was particularly 
helpful in guiding the separation of these compo
nents, and in establishing their existence. 

(4) Summaries of the physiological experiments may be found in 
N. C. Moran, G. P. Quinn and W. R. Butler, Federation Proc., 16, 462 
(1956); 16, 324 (1957); G. P. Quinn, W. R. Butler and N. C. Moran, 
ibid., 15, 470 (1956). 
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Species 

O. avilensis Pittier 
O. coccinea Jacks 
O. jamaicensis Urb. 
O. macrophylla Harms 
O. monosperma (Sw.) Urb. 
O. panamensis Benth. 
O. panamensis 
O. panamensis 
O. tovarensis Pittier 

Source 

Venezuela 
Panama 
Jamaica 
Venezuela 
Cuba 
Panama 
Panama 
Cuba 
Venezuela 

I 

Tr. 

+ 
-r 
Tr. 
Tr. 
- j -

~ 
._. 

" The tests are indicated as strong, medium, weak and trace 

The occurrence of amides along with oxygen-free 
polycyclic bases in Ormosia seeds suggests relation
ships of the type found among the lupine alkaloids. 
The absence of C-methyl groups and the carbon-
hydrogen ratio is in accord with a polycyclic struc
ture for the Ormosia alkaloids. The relatively high 
degree of reactivity of the functional groups of 
panamine, compared with t ha t for ormosinine and 
ormosanine, suggests t ha t the panamine amino 
groups are far less sterically hindered than those of 
ormosinine and ormosanine. 

A survey of the alkaloids of a number of Ormosia 
species was carried out by examination of the paper 
chromatographic pat terns in three solvent systems. 
A small sample of the crushed seeds was defatted, 
and a methanol extract was used for the alkaloid 
examination. While the identifications were based 
solely on chromatographic identity, there is little 
reason to believe tha t the composition was other 
than t ha t indicated by the pat terns. Table I I 
contains these data. The major alkaloid, pan
amine, was found in all of the species, and the chief 
differences in a qualitative sense were largely con
fined to the trace alkaloids. 

Current studies are directed to the isolation of 
alkaloids IV and V, and to the s tudy of oxidation 
and dehydrogenation products of the three prin
cipal alkaloids. 

Acknowledgment.—We are indebted to the Sec
tion on Plant Introduction, Agricultural Research 
Service, U. S. Depar tment of Agriculture, for the 
collection and identification of plant materials, and 
to Dr. N . C. Moran for the physiological data. 
Several Ormosia samples were also very kindly sup
plied by Mr. Krukoff, of Merck, Sharp and Dohme, 
through Dr. Karl Folkers. We also are indebted 
to Dr. James Moore, of the University of Delaware, 
for an exchange of materials and information, 
particularly on ormosinine. The analyses were 
carried out by Mr. J. F . Alicino, Metuchen, N. J., 
and Mr. W. Manser, Zurich, Switzerland. 

Experimental5 

Isolation of Alkaloid Fractions.—A 450-g. quantity of 
ground Ormosia panamensis seeds was defatted by hexane 
extraction; the extract was alkaloid-free and yielded 29 g. 
of viscous yellow oil. The extraction was continued in a 
Soxhlet apparatus with methanol until the alkaloids of the 
seeds were removed completely. The methanol was re
moved from the extract by distillation under reduced pres
sure; water was added near the end of the distillation to 
ensure the removal of all of the methanol. The aqueous 
solution was acidified with hydrochloric acid and washed 
with methylene chloride. The organic extract gave nega-

(.'}) All melting points were taken on a Kofler stage. Optical rota
tions were taken with a Rudolph photorpTtric-rrwitching polarimeter 

TABLE II 

I i 

Tr. 

+ 
- + 
T -

+ + 
+ 
+ 
+ 
-L. 

trace. b The 

Alkaloid content0 

I I I 

+ + + 
+ + + 
+ + 
+ + + 
+ + 
+ + -f 
+ + + 
+ + + 
+ + + 

named alkaloid 

IV 

+ 
+ 
+ -
-f 
Tr. 
4 -

+ 
+ 
+ 

s a re ' 

• , & 

V 

+ 
Tr. 

+ 
+ + 
+ 
+ 
-f 

+ 
listed in Table IV 

VI 

Tr. 

Tr. 
Tr. 

Tr. 

V I I 

five alkaloid tests and it was discarded. The aqueous 
solution was neutralized with solid potassium carbonate (to 
/>H 10; a little concentrated ammonium hydroxide was 
also added), and extracted continuously with ether for 48 
hours. The colorless ether extract was dried (magnesium 
sulfate) and reduced in volume to 100 ml. At this point a 
crystalline material separated. This fraction (E-I , m.p. 
213-215°, 1.21 g.) was substantially pure ormosinine. 
After removal of the crystalline product, the ether solution 
was concentrated to a viscous fluid. Small colorless crys
tals formed slowly on standing; these were removed after 
several weeks by filtration and washing with acetone. This 
fraction (E-2, m.p. 165-168°, 0.25 g.) contained ormosan
ine. A residual alkaloid fraction was obtained by removing 
the organic solvents in vacuo from the combined filtrate and 
washings. This fraction (E-3) amounted to 9.53 g.; it was 
a viscous amber sirup. 

The continuous ether extraction was followed by chloro
form extraction; this was continued until the aqueous solu
tion gave negative alkaloid tests. The chloroform solution 
was dried (magnesium sulfate) and the solvent was removed 
under reduced pressure to yield fraction C; this amounted 
to 2.95 g. The total yield of organic bases was 2.75So-

The choice of organic solvents described here has the ad
vantage of giving relatively pure samples of ormosinine and 
ormosanine, and of giving a fraction (E-3) which consists 
predominantly of panamine. The composition of these 
fractions was studied by paper chromatography. The 
system was 1-butanol, coned, hydrochloric acid and water 
(system A) and the ascending method was used with What
man 1 paper. The visualizing agent was a spray of Dragen-
dorff's reagent. The results are given in Table I I I . 

Fraction 

E-I 
E-2 
E-3 

C 

TABLE I I I 
Rc 

0.35 
.64 
.34 
.51 
.65 
.70 
.80 
.98 
.50 
.80 

Intensity' 

+ + 
+ + + 
+ + 
Trace 

+ 
Trace 

+ + + 
+ + 

" Indicated as a strong, medium or weak test. 

The Rs values for pure samples of ormosinine, ormosanine 
and panamine were 0.35, 0.64 and 0.51, respectively. The 
alkaloid with Rt 0.80 found in fractions E-3 and C has not 
been named. It occurs normally in O. panamensis seeds 
and it is a usual constituent of fraction C. 

Ormosinine.—The crystalline material designated as frac
tion E-I was recrvstallized several times from ethyl acetate 
to vield colorless needles, m.p. 219-220°, M25

436 +16 .0° , 
M25S39 +8 .9° (c. 1.29, chlf.). Since this substance is al
most certainly the same as the high-melting base (m.p. 203-
205°) of Hess and Merck, the name ormosinine has been re
tained. The ultraviolet spectrum (ale.) showed only end 
absorption. The infrared spectrum showed an N H band. 
A weak Simon test was observed. 

Anal. Calccl. for C2OH33Ns: C. 76.14; H, 10.54; N, 
13.32; NCH3, 4.78 (one); active H, 0.32 (one); neut. 
p.quiv., 105.1. Found: C, 75.96; H, 10.53; N, 13.31; 
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NCH3 , 1.52; CCH3 none; active H (24°), 0.35; neut. 
equiv., 105. 

The dipicrate was prepared in aqueous solution. It was 
not soluble in most solvents, and decomposed when recrys-
tallization was at tempted. The m.p. was 146-148°. 

Anal. Calcd. for C20H33N3-2C6H3N3O7-H2O: C, 48.41; 
H, 5.23. Found: C, 48.30; H, 5.07. 

Ormosanine.—The material in fraction E-2 was recrys-
tallized several times from ethyl acetate. Small colorless 
prisms of m.p. 167-168°, [a:]2s43e + 2 . 4 ° , [ap 5 8 9 +3 .3° (c 
1.04, chlf.), were obtained. The ultraviolet spectrum 
(ale.) showed only end absorption. The infrared spectrum 
contained an NH band. The Simon test was negative. 

Anal. Calcd. for C20H33N3: C, 76.14; H, 10.54; N, 
13.32; active H, 0.32 (one); neut. equiv., 105.1. Found: 
C, 76.08; H, 10.63; N, 13.40; NCH3 , none; OCH3 none; 
active H (24°), 0.64; neut. equiv., 106. 

The dihydriodide was prepared by adding solid potassium 
iodide to a solution of the alkaloid in dilute acetic acid. It 
was recrystallized from water to give small colorless prisms, 
m.p. 249° dec. The analytical data indicated that this 
was a dihydriodide. 

Anal. Calcd. for C20H35N3I2: C, 42.04; H, 6.17; N, 
7.35. Found: C, 42.26; H, 5.92; N, 7.02. 

Panamine.—Fraction E-3 was dissolved in benzene and sub
jected to chromatography on 220 g. of alumina (Merck, acid-
washed). The column was eluted with benzene, benzene-
ethyl acetate (3:1) and ethylacetate-methanol (9:1). Each 
fraction (200 ml.) was examined separately by paper chro
matography, with the following result. Fractions 1-10, 
with benzene, yielded a total of 2.26 g. of colorless material 
giving Rf values of 0.34, 0.53 and 0.63; the areas were of 
approximately equal intensity. Fractions 11-50, with 
benzene-ethyl acetate, yielded 4.25 g. of amber material 
showing only one area with Rt 0.51. Fractions 51-60, with 
ethyl acetate-methanol, yielded 1.08 g. of dark material 
giving Ri values of 0.51 and 0.81, with traces of alkaloids 
with Rt 0.72 and 0.96. 

The combined material from fractions 11-50 was recrys
tallized from wet' ether and from aqueous alcohol to give 
fine colorless needles, m.p. 38-40°, [a] 25

436 - 2 1 . 3 ° , [a]25
5ra 

— 11.0 (c 0.928, ethanol). After drying in vacuo at room 
temperature the compound lost its crystalline form and gave 
a glassy resin; the weight loss was about 19%. The ana
lytical sample was obtained from crystalline material by 
drying for 24 hours in vacuo over phosphorus pentoxide. 
The ultraviolet spectrum (in alcohol) showed only end ab
sorption. The infrared spectrum showed an NH band. 
A positive test for a secondary amino group was observed. 

Anal. Calcd. for C20H33N3: C, 76.14; H, 10.54; N, 
13.32; NCH3 , 4.78 (one). Found: C, 75.82; H, 10.73; 
N, 13.19; NCH3 , 3.60; CCH3, none. 

The diperchlorate was prepared by adding perchloric acid 
to a methanol solution of panamine. I t was recrystallized 
from methanol-ether to vield small colorless prisms, m.p. 
283-285°. 

Anal. Calcd. for C20H33N3-2HClO4: C, 46.51; H, 6.83; 
N, 8.14. Found: C, 46.62; H, 6.93; N, 8.01. 

The dipicrate was prepared in ethanol and recrystallized 
from acetone-ethanol to yield fine yellow needles, m.p. 237° 
dec. 

Anal. Calcd. for C20H33N3^C6H3N3O7: C, 49.67; H, 
5.09; N, 16.29. Found: C, 49.54; H, 5.33; N, 16.25. 

The methiodide was found to correspond to N-methyl-
panamine methiodide hydriodide. It was prepared di
rectly from panamine by adding an excess of methyl iodide 
to a solution of panamine in ethanol, and allowing the prod
uct to crystallize at room temperature. The product was 
recrvstallized from ethanol to yield colorless needles, m.p. 
206-208°. 

Anal. Calcd. for C22H39N3I2: C, 44.08; H, 6.56; N, 
7.01; NCH3 , 7.52 (for three). Found: C, 43.93; H, 6.83; 
N, 7.23; NCH3 , 5.70. 

Hydrogenation Experiments.—Ormosinine, ormosanine 
and panamine were subjected to hydrogenation conditions. 
No evidence of unsaturation was found for ormosanine and 
panamine. Ormosinine required one mole equivalent of 
hydrogen when the reduction was carried out in dilute hy
drochloric acid with Adams catalyst. The product, a vis

cous oil which did not crystallize on long standing, was found 
to contain two substances (Rt 0.35 and 0.64 in system A); 
these materials are presumably stereoisomers corresponding 
to a dihydroormosinine structure. No further work was 
attempted with this mixture. 

Additional Alkaloids .—Column chromatography separa
tions were continued with fractions E-3 and C. Two new 
components, corresponding to Rt values of 0.81 and 0.70 
(system A), were separated. Compound IV (Rt 0.81) was 
present in both fractions, and it was isolated best from O. 
jamaicensis by way of fraction C. Compound V (R; 0.70) 
was present only in very small amount in both O. jamaicensis 
and O. panamensis. The isolation of adequate samples for 
analysis and further study is in progress. The infrared 
spectra of IV and V contained bands at 6.16 /J. (IV) and 6.13 
n (V), indicating that these substances are amides. 

In the course of these separations, very small quantities 
of alkaloids VI and VII were found; these were present in 
still smaller amounts. In order to provide a qualitative 
analytical procedure for Ormosia seeds, three paper chroma
tographic systems were used to obtain Rt values for com
pounds I -VII . These data are in Table IV. For the ex
amination of seed samples of different species or of different 
origin, a single seed was crushed (hammer) and the tissue 
was defatted with hexane. A boiling methanol extraction 
removed the alkaloids; the methanol extract was evapo
rated to dryness, and the residue was taken up in dilute 
hydrochloric acid. Solutions obtained in this way were 
chromatographed on Whatman #1 paper in three systems; 
the visualizing spray was Dragendorff reagent, and the sol
vent systems are noted in Table IV. The results of these 
examinations are in Table I I . 

Compound 

Ormosinine (I) 
Ormosanine (II) 
Panamine (III) 
Compound (IV) 
Compound (V) 
Compound (VI) 
Compound (VII) 

A" 

0.35 
.64 
.51 
.81 
.70 
.96 
.40 

B» 

0.09 
.47 
.31 
.73 
.61 
84 

. 10 

C= 

0.35 
.68 
.56 
.87 
.75 

0.43 

"System: 1-butanol, hydrochloric acid, water (100:20: 
36). h System: i-butyl alcohol, hydrochloric acid, water 
(100:10:20). ' System: sec-butyl alcohol, hydrochloric 
acid, water (100:20:36). 

Oxypanamine.—On long standing it was observed that 
fractions containing panamine gradually changed in com
position, and yielded an ether-insoluble material. This 
change was effected also in direct experiments by blowing air 
on warm (60-80°) samples of panamine. After 24 hours, 
the mixture was fractionated by ether trituration. The 
ether-insoluble product (yield 10-15%) was a flocculent, 
amorphous material possessing no definite melting or de
composition point. It was very soluble in ethanol and 
chloroform, and slightly soluble in water. No suitable sol
vent for paper chromatography was found. The analytical 
data indicated that oxygen was present (Anal.: C, 62.92; H, 
8.63; N, 9.89) but the values do not correspond to a recog
nizable functional group change. The infrared spectrum 
contained a medium intensity band near 6.1 ii, and succes
sive preparations gave identical spectra. This product 
was found to have a profound hypotensive action in dogs. 

Since the physical properties of this material suggested 
that a i-amine oxide structure was present, an oxidation of 
panamine was carried out with hydrogen peroxide under the 
usual conditions for amine oxide formation. The product 
had the same solubility properties as oxypanamine, and the 
infrared spectrum was almost identical with that of the mate
rial obtained by air oxidation. A broad medium intensity 
peak at 6.07 /i was present.6 This material had no hypoten
sive properties. 

(6) It is not possible to identify the structure feature responsible 
for the bands near 6.1 ^. An amide structure may be present. Since 
there are three nitrogen atoms in the molecule it is also possible 
that two amino groups were involved in or responsible for the oxidative 
reaction. There are no specific bands that can be associated with an 
amine oxide structure, but trimethylaTnine oxide hydrate shows a 
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When N-methylpanamine was subjected to identical air-
oxidation conditions, an ether-insoluble product was ob
tained. This substance had the same physiological prop
erties as oxypanamine, and it seems reasonable to conclude 
that analogous structural changes occurred in this case. 

Reduction of oxypanamine in zinc-acetic acid gave a mix
ture of ether-soluble bases. I t was anticipated that pan-
amine would be among the products, but an examination 
of the mixture indicated four products (Rt 0.59 (major 
product), 0.30, 0.20 and 0.09 (trace) in system A), none of 
which was panamine. 

Two functional groups that might be formed during air 
oxidation include a hydrated famine oxide group," and an 
amide group; we are currently of the belief that the oxide 
group probably is present. 

N-Methylpanamine.—A solution of 1.00 g. of panamine 
hydrate in 75 ml. of 20% acetic acid containing 5 ml. of 
37% formaldehyde was subjected to hydrogenation with 0.5 
g. of 10% Pd -C Catalyst; the reduction was carried out in a 
Parr hydrogenator at room temperature for 15 hours. 
After removal of the catalyst by filtration, the solution was 
concentrated under reduced pressure and the organic base 
was isolated by extraction of the alkaline solution (solid po
tassium carbonate was added) with chloroform. The yield 
was 0.75 g.; this material gave a single alkaloid spot on 
paper chromatography in the usual system (R1 0.70). An 
analytical sample was obtained by sublimation in vacuo; 
the product formed colorless prisms, m.p. 101-102°, [a]25

436 
+ 19.1°, [a]25589 + 5 . 3 ° (c 0.715, ethanol). 

Anal. Calcd. for C2IH35N3: C, 76.54; H, 10.71; N, 
12.75; NCH3 , 9.12 (two). Found: C, 76.47; H, 10.70; 
N, 12.66; NCH3 , 3.80; CCH3, none; active H, none. 

The dipicrate of N-methylpanamine was recrystallized 
from ethyl acetate; m.p. 130-134° dec. 

broad weak band at 6.02 ^. This band is not present in the spectrum 
of the anhydrous form (E. Y. Spencer, R. D. O'Brien and R. W. White, 
J. Agric. Food Chem., 5, 123 (1957)). 

(7) Air oxidation is not a normal reaction route for the preparation 
of amine oxides, but in our experience the extended manipulation of l-
amines in air may result in oxide formation. 

Recently1 the preparation of l,3-di-(carboxy-
alkyl)-ureas by the reaction of phosgene with 
amino acids was reported. Prior to this work, 
l,3-di-(0-carboxyoetyl)-urea2 (m.p. 158°) and 1,3-
di-(co-carboxyhenicosanyl)-urea3 (m.p. 110°) were 
described as by-products in the preparation of 6-
aminopelargonic acid and a>-aminobehenic acid, 
respectively. The present work describes a num
ber of new urea and thiourea derivatives of amino 
acids and new procedures for their preparation. 

The amino acids with the exception of 15-amino-
pentadecanoic acid, which were used in this investi-

(1) Thiiringsche Zellwolle German Patent Appl. T 4485. 
(2) B. Flaschentrager and F. Halle, Z. physiol. Chem., 192, 253 

(1930). 
(3) B. Flaschentraser, B. Blechman and F. Halle, ibid., 192, 257 

(1930). 

Anal. Calcd. for C2IH35N3^C6H3N3O7: C, 50.31; H, 
5.25; N, 16.00. Found: C, 50.25; H, 5.29; N, 15.75. 

The diperchlorate was prepared in ethanol and recrystal
lized from methanol; m.p. 178-179°. 

Anal. Calcd. for C21H36N3^HClO1: C, 47.55; H, 7.0.3; 
N, 7.92. Found: C, 47.44; H, 7.08; N, 7.88. 

The methiodide was prepared by adding an excess of 
methyl iodide to a solution of N-methylpanamine in meth
anol. It was recrystallized from methanol-ether to yield an 
analytical sample with m.p. 201-202°. The same meth
iodide was obtained when an aqueous solution of panamine 
methiodide (N-methylpanamine methiodide hydriodide) was 
treated with 40% sodium hydroxide solution. The gummy 
precipitate was extracted with chloroform, and after removal 
of the solvent the residue was recrystallized from methanol-
acetone to yield N-methylpanarnine methiodide. The m.p . 
of 201-202° was not depressed in mixture with a sample pre
pared from N-methylpanamine, and the infrared spectra 
were identical. 

Anal. Calcd. for C22H33N3I-CH3OH: C, 54.86; H, 8.41; 
N, 8.35. Found: C, 54.56; H, 8.13; N, 8.17. 

This methiodide was converted to the hydriodide by the 
addition of solid potassium iodide to a solution of the meth
iodide in dilute acetic acid. The product was identical 
(m.p. , infrared spectrum) with the methiodide hydriodide 
prepared from panamine. 

Infrared spectra were obtained with a Perkin-Elmer 
model 21 instrument. The spectra for ormosinine, ormo-
sanine, panamine hydrate and N-methylpanamine were 
taken for reference purposes.8 

(8) These spectra have been deposited as Document Number 5425 
with the ADI Auxiliary Publications Project Photoduplication Service, 
Library of Congress, Washington 25, D. C. A copy may be secured 
by citing the Document number and by remitting in advance S 1.25 
for photoprints or Sl.25 for 35 mm. microfilm, payable to Chief, Photo-
duplication Service, Library of Congress. 
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gation, were prepared by the hydrolysis of the cor
responding lactams. 15-Aminopentadecanoic acid 
hydrochloride (VII) was synthesized from 1,14-
dicarboxytetradecane (I) by the following series of 
reactions which were used by Triebs and Haupt -
mann 4 in the synthesis of co-amino acids from cli-
carboxylic acids. 

The l,3-di-(o)-carboxyalkyl)-thioureas (XI) listed 
in Table I were prepared by condensing two equiva
lents of an ej-amino acid with one equivalent of 
carbon disulfide in the presence of two equivalents 
of sodium or potassium hydroxide. The hydrol
ysis of the lactams VI I I to the amino acids I X 
and the condensation of the amino acids with car
bon disulfide have been combined to give, in gen-

(4) W. Triebs and S. Hauptmann, Ber., 89, 117 (1956). 
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A series of l,3-di-(carboxyalkyl)-thioureas have been prepared by condensing the alkali salts of amino acids with carbon 
disulfide. These thiourea derivatives have been oxidized to the corresponding urea derivatives with either sodium hypo
chlorite or hydrogen peroxide solutions. The urea and thiourea dibasic acid derivatives were esterified with various alcohols 
in the presence of acid catalysts. Dehydration of l,3-di-(7-carboxypropyl)-thiourea and l,3-di-(7-carboxypropyl)-urea 
gave, respectively, l-(7-carboxypropylthiocarbamyl)-2-pyrrolidone and l-(7-carboxypropylcarbamyl)-2-pyrrolidone. Un-
symmetrical urea derivatives have been prepared by the reaction of amines with l-nitroso-l,3-di-(u-carboxylalkyl)-ureas. 
l-Nitroso-l,3-di-(w-carboxydecyl)-urea combines with excess hexamethylenediamine to give a new amino acid, l-(w-amino-
hexvl)-3-(o;-carboxydecyl)-urea. 


