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cluctivity bridge at 2.5". The data from both of the 
analytical procedures demonstrated that there was 
some aggregation at 25" for each substance which 
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temperature dependent or rcsulted from some other 
condition not controlled in the study. This point 
iiceds furtlicr investigation. 

had shown aggrcgatioii prcviously at  its freezirig 
temperature, except for pprilaminc HCI which did 
not aggregate at 25" in the concentration rangc 
studicd. Moreover, with botli thc conductivity 
and vapor pressure nietliods bro~iiodipIicnIiyrlraiiiiiie 
tiCl data showed an initial aggregation point a t  
0.052 M which agreed quitc well with thc freezing 
depression data of the initial aggregation conccntra- 
tion (0.058 M), but i t  did not show the second break 
in the curve :it 0.248 M which was disclosed by thc 
rreezing point method. The fact that this second 
break was not found at 25' could mean that it was 
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Attempted Mannich Condensation with Indanedione-1,3 
By RAJENDRA S .  VARMA and M. LEWIS NOBLES 

All attempts to  prepare Mannich bases of indanedione failed. In  every instance 
the end product was an amorphous solid with a high melting point and insoluble 
in most organic solvents. In one instance, while using 3-azabicyclo (3.2.2)nonane 
as the secondary amine component, a small amount of white crystalline substance 
was: isolated from the mother liquor and identified as methylenebis-3-azabicyclo 
(3.2.2)nonane dihydrochloride with the help of infrared and NLMK spectra. The 

structure of this compound was confirmed by unambiguous synthesis. 

HE CONDENSATION between an aniine (primary 
or secondary) or its salt with formaldehyde and 

a compound having an active hydrogen is known as 
the Mannich reaction. 

Numerous Mannich bases are recorded in the 
literature (1-9) ; these have been prepared for pharm- 
acological scrccning as antispasmodics, analgesics, 
chcmotlierapc.utics, and local anesthetics. 

In an cffori. to prepare Mannich bases of indane- 
dione-1,3 for pharmacological testing, the conden- 
s:ition reactio ti was attempted several times utilizing 
dimethylaminc, dicthylamine, morpholine, piperi- 
dine, and 3-azabicyclo (3.2.2)nonanc (AZRN) 
as the sccondary amine component. Forrrialdehyde 
was used either as its aqueous solution or paraformal- 
dehyde. Each synthesis resulted in a high yield 
of amorphou:; solid which was insoluble in most 
organic solvents. This solid material was washed 
s,everal times with ether and ethanol, dried, and 
analyzed for elemental content. The analytical 
data did not correspond with the desired Mannich 
base. In onc instance while using bZBr\- the mother 
liquor was refrigerated after adding acetone. This 
gave a white crystalline solid in small amounts. B 
pure sample mas prepared after thrcc rccrystalliza- 
tions from ethanol. The analytical values cor- 
responded with methylenebis-3-azabicyclo(3.2.2)- 
nonane dihydrochloride (I). The infrarcd spectrum 
showed no carbonyl absorption. This ruled out the 
possibility of its being an indanedione Mannich 
base. The infrared spcctrum was somewhat similar 
to that of AZBN. 
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The NMR spectrum was consistent with thc pro- 
posed structure (I). B ~ I I ~ S  a t  6 = 1.95 (ISH, 
singlet) are due to mcthylene protons a t  6,7,8,9,- 
6',7',8',9' and those at 6 = 2.17 (6H, multiplet) 
corrcspond to protons a t  1,5,1',5' and the methylene 
group between thc two nitrogens. Bands a t  6 
= 3.36 (8H, triplet) may be assigned to  protons at 
2,4 and 2',4'. Bands a t  6 = 7.47 (2H, singlet) 
rcpresent protons a t  3 and 3'. When DzO was 
added, thc pcak a t  6 = 7.47 disappeared duc to the 
exchange of the protons on the nitrogen atoms. 
Metliylenebis-3-azabicyclo(3.2.2)nonane dihydro- 

chloride was synthesized by utilizing anothcr route. 
The melting point arid infrarcd spectrum of the 
resulting product were identical in every respect to 
those relative to the Mannich (AZBN) mother liquor 
product. Tlic mixed melting point showed no dc- 
pression. On the basis of thc above evidence the 
structure ( I )  of xnethyle1iebis-3-azabicyclo(3.2.2)- 
nonane dihydrochloride is assigned to the product 
isolated from the mother liquor. Isolation of similar 
types of by-products are recorded in the literature 
(10, 11). Thus N,N'-tctraethylmethyleiiedianiiIie 
(10)  and mcthylenedipiperidine (11) have been ob- 
tained when using diethylamine and piperidiiie, re- 
spectively. 

Thc mcchanism of the Mannich reaction has bccn 
investigated by Hellmann and Opitz (12) and Cum- 
mings and Shelton (13) .  It is proposed (14) that 
the reaction is initiatcd by a condensation between 
the aminc and forrnaldehyde to yield an amino- 
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Methylenebis-3-azabicyclo(3.2.2)nonane Dihy- 
drochloride (I).-AZBN (6.25 Gm., 0.05 mole) 
dissolved in 25 ml. of ethanol was acidified with COW 

centrated hydrochloric acid to pH 4. Paraformal- 
dehyde (1.11 Gni., 0.037 mole) was added and the 
reaction mixture refluxed on a boiling water bath 
for 3 hr. rlt t h e  end of this period the contents 
wcrc cnuled and 100 nil. of acetouc was added. 
The solution was refrigerated overnight. Thc 
desired product which was obtained as white 
needles, was recrystallized from ethanol or ethanol- 
acetone, m.p. 301" dec. Yield, 5.5 Grn. (65%). 
The mired melting point obtained with the product 
isolated from the Mannich condensation (AZBK) 
showed no depression. Infrared spcctra of both 
products were identical. 

Anal.-Calcd. for C ~ ~ H ~ ~ C I ~ N Y :  hT, 8.35; Found: 
N, 8.53. 
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methanol. The attack of a proton on the oxygen 
atom of thc amino-metlianol followed by expulsion of 
water leads to a resonance established carbonium- 
iminonium ion. This clectrophilic carboniurn ion 
then reacts with a riucleophile which, under Man- 
nich conditions, is usually the carbanion resulting 
from the iotiizatinn of the active hydrogen containin!: 
cotripoutid. I t  appcars that under Mannich condi- 
tions AZBN acts as the nuclcopliile as well as con- 
densing with the fortnaldchyde. 

EXPERIMENTAL 

Melting points were taken on a ThomasHoover 
capillary melting point apparatus and are uncor- 
rected. The infrared spectra wcrc charted on a 
Perkin Elmer model 137 spectrophotorneter in Nujol 
mull. The NMR spectrum was recorded with a 
Variau A-60 spectrometer in CDC13, using tctra- 
niethylsilarie as the internal standard. 

Attempted Mannich Condensation of Indane- 
dione-l,3 with A2BN.-AZBN (12.51 Gm., 0.10 
mole) dissolved in 50 nil. of ethanol was acidificd 
to pH 4 by clropwisc. addition of concentratcd 
hydrochloric acid. Indaiiedione (14.6 Gni., 0.10 
mole) was added followed by 1.5 Gni. (0.15 mole) 
of paraformaldchydr. Thr reaction mixture was 
hcated 011 a water bath for 4 hr. Thc reaction 
tnixture was cooled and filtered. This gave a prod- 
uct weighing 11.5 Gin. which could not be recrys- 
tallized because of its insolubility iu most organic 
solvents. The mother liquor was diluted with 100 
mI. of acctonc and refrigerated overnight. 4 crys- 
talline solid (6.5 Gm.) was obtained; this was re- 
crystallized from ethanol, m.p. 301" dec. NMR 
data, 6 = 1.95 (1611, singlct); 2.17 (GH, multiplet); 
3.36 (8H, triplet); 7.47 (2H, singlet). 

Anal.-Calcd. for CliH32C12N2: C, 60.90; I€, 
9.59; CI, 21.74; N, 8.35. Found: C, 60.13; H, 9.77; 
C1, 21.81; K, 8.55. 
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Antidiabetic Effect of Tecomine and Tecostanine 
By YOIJSSEF HAMMOUDA and M. SAMIR AMER* 

The hypoglycemic properties of tecomine citrate and tecostanine hydrochloride o n  
fasting blood sugar, glucose tolerance, depancreatized, and alloxan-diabetic rabbits is 
described. The two drugs proved to be effective antidiabetic agents only in the 

presence of the pancreas. 

ECOMINE (I) and tecostanine (11) are two T alkaloids isolated by Hammouda and Motawi 
(1) and Harnmouda et ad. (2) from the leaves of 
Tecoina rtnns (Juss.). The leaves of the various 
species of Tecomu have long been uscd by the iiatives 
in Mexico for the control of diabetes (3, 4). Since 
the structure of the two alkaloids isolated thcrcfrom 
was elucidated (5-7), it was of interest to determine 
whether the two alkaloids are responsible for the 
long known antidiabetic properties of the lcaves. 
The present study was initiated to determine the 
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hypoglycemic properties of the two alkaloids and 
to detcrmine the possible mechanism by which they 
produce this effect. A4 short note was previously 
published on this subject (8). 
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