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ABSTRACT: A series of both symmetrical and unsymmetrical dibenzoyl guanidines containing a 
p-aminobenzamide moiety was studied for the reversal of cognition deficits in rats and mice. 

CONH, 

Dibenzoylguanidine la1 was identified in our laboratories as a potential agent for the 

improvement of cognition deficits as determined by activity in previously reported Hypoxic 

Survival and Anoxic Amnesia screens,2 as well as in a passive avoidance paradigm employing aged 

rats. We are now disclosing a series of p-aminobenzamide analogs related to la since the synthesis 

of a large number of dibenzoyl guanidines showed that this substitution in many of the congeners 

gave compounds that were active in reversing cognition deficits in rats and mice. The general 

synthesis of dibenzoyl guanidines has been reported in the patent literature.1 
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Diaroyl-S-methyl thioureas, 4a-d were the starting materials for symmetrical analogs. Reaction 
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of compounds 4 with p-aminobenzamide gave the desired dibenzoyl guanidines. The preparation 

of N-alkyl congeners of la was impeded by the low nucleophilicity of N-alkylamino benzamides. 

p-Methylaminobenzamide derivative 7, however, was obtained via the reaction of S-ethyl 

compound 53 with the N-methylaniline derivative 64. Compound 7 was inactive in all screens. 

Unsymmetrical derivatives were prepared by reacting aroyl chlorides 3 with ammonium 

lhiocyanate in acetone to yield the aroyl isothiocyanates 8 which were then reacted in situ with 

ammonium hydroxide to give aroyl thioureas 95 (1.12 mol NH4NC.S. 1.0 mol of 3, 400 mL acetone, 

refluxed 15 min. then 200 mL cont. NH40H added at a rate to maintain reflux, quenched in ice 

water, solid collected). Methylation of N-aroyl thioureas 9 with methyl iodide in acetone gave the 

S-methyl hydroiodides 10. The second aroyl group was then attached to 10 by the addition of a 

different acid chloride to the S-methyl hydroiodide in pyridine. Conversion of 11 to le-12, laa. 

lab was then carried out in the usual manner. 
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One of the problems in this series of analogs was their poor solubility, thus producing 

potential problems for drug development. Compound 1s (Table l), with a dimethylaminoethoxy 

group, 
of the 

to the 

was synthesized to impart aqueous solubility to this class of compound. Although solubility 

compound was enhanced, it had a half-life of 15 minutes6 in acidic solution. It hydrolyzed 

inactive dibenzoyl urea 13. Thus, this chemical modification was abandonned. 
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A radiolabelled sample of la (specific activity = 16.7pCi/mg) was prepared from 14C-2- 

methyl-2-thiopseudourea sulphate (obtained from *4C-thioureas and dimethyl sulphate). 
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These compounds7 were evaluated as cognition activators using three in vivo tests. 
Table 1. Chemical and Biological Dataa 
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aData for the dose with the best response is bnt = not tested, cX = 

OCHzCHzNMe2, oDelay for untreated anoxic mice done on day of test. ‘% improvement is defined as [(delay. set) 
- (saline control, set)] x lOO/(saline control, set). Saline control represents 0% improvement. e20 mice/test. 

Hypoxic Survival Test.2 Activity in this screen is demonstrated by the enhanced 

survival rates of test animals subjected to a hypoxic environment after treatment with drug, as 

compared to saline-treated control animals. Among the compounds la-lab, some showed activity 

in the Hypoxic Survival screen (% survival s40%), however, no strict SAR was observed. 

Furthermore, the data did not follow a dose-response course. We decided to pursue the 

development of the original lead compound, la, based on its ease of synthesis and reproducibility 

of test results. By the i.p. route at 0.5 hours la produced 57% survival at 100 mg/kg. Oral dosing 

required 4 hours for a peak effect with 48% surviving at 100 mg/kg. 

Passive-Avoidance Anoxic-Induced-Amnesia Test.2 This test is used to determine 

the attenuation of anoxic-induced amnesia in mice treated with drug, as compared to saline treated 
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control animals. A shock-motivated, single trial, step-through passive avoidance procedure is 

used. Evaluations in the Anoxic-Induced Amnesia Test produced fewer active compounds, e.g. 

la,_i,t, and this test is perhaps more predictive of the propensity of a compound to reverse 

amnestic effects in the compromised brain of mammals. 

Passive Avoidance Retention in Aged (20-Z month-old) Rats: The passive 

avoidance procedure used in mice was employed in this test, except that the animals were memory- 

impaired, aged rats9. These exhibit a time-related deficit in retention of the avoidance task, as 

compared to young control rats. Compound la produced significant improvement in retention of 

the avoidance task in aged rats at 24 hours by both p. o. [391% improvement (627-21, median 

464%). 25 mg/kg, 5 rats], and i.p. [1,088% improvement (1835874, median 1,751%), 5 mg/kg, 5 rats]. 

The reference was old rats on saline at 24 hrs. This activity suggests its potential value in treating 

cognition deficits such as Alzheimer’s disease in humans. 

Compound la did not interact at muscarinic cholinergic. histamine(Hl), or .5-HT2 receptors, 

nor did it effect precursor availibility for acetylcholine synthesis. It had no effect on serotonin, 

norepinephrine, or dopamine uptake in rat brain synaptosomes, in vitro. The CNS activity of I a 

in spite of its low aqueous solubility and the very low absorption of 14C- la in rats, p.0.’ o is 

presently unexplained, and a mechanism of action is unknown. A recent review describes 

current research in the cognition fie1d.l 1 
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