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New Compounds: Mannich Bases from 
1,2-Diphenylindolizine-N-Substituted 
Cyclohexylaminomethyl Derivatives 

WILLIAM B. HARRELL”, SHAO-WEN KUANG, and CROSSLEY O’DELL 

Abstract 0 Seven new Mannich bases, involving N-substituted 
cyclohexylamines and 1,2-diphenylindolizine, have been synthe- 
sized as potential biologically active compounds. 

Keyphrases 0 Mannich bases-synthesis 0 N-Substituted cyclo- 
hexylamines-synthesis from 1,2-diphenylindolizine 0 1,2-Di- 
phenylindolizine-Mannich base synthesis 

In previously reported work, it has been shown that 
certain Mannich bases derived from indolizines exhib- 
ited CNS-depressant activity (1-3). As part of a con- 
tinuing exploration of indolizines with potential biologi- 
cal activity, a series of Mannich bases involving N-sub- 

stituted cyclohexylamines was synthesized from 1,2- 
diphenylindolizine (4) (Table I). 

EXPERIMENTAL’ 

The appropriate secondary amine (0.045 mole) was combined 
with 30 ml. of 1,4-dioxane and 2.25 ml. of 4Ox aqueous formalde- 
hyde (0.030 mole). The mixture was placed in the refrigerator 
and allowed to stand for 48 hr. To the mixture was then added 
4.1 g. of 1,2-diphenylindolizine (0.015 mole); the resulting clear 
solution was stirred at room temperature for 72 hr., during which 

1 Melting points were taken on a Thomas-Hoover melting-point 
apparatus and are uncorrected. Elemental analyses were obtained from 
Strauss Microanalytical Laboratories, Oxford, England. 
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Table I-Mannich Bases 

CH2-N- C,H,, 
I 
R 

Yield, -Anal.- 7 

Compound R M.p. z Formula Calcd. Found 

I 

I1 

111 

IV 

V 

VI 

VII 

(3- 
CH3CHz- 

CH3- 

(CH&CH- 

NCCHzCHz- 

HOCHzCHz- 

O C H O H C H , -  

182-183" 

123-1 24 O 

112-1 13 O 

127-128" 

152-1 53 O 

138-139" 

137-138' 

85 

90 

88 

84 

92 

74 

84 

C, 85.67 
H, 8.28 
N, 6.05 
C, 85.25 
H, 7.89 
N, 6.86 
C, 85.24 
H. 7.66 
N: 7.iO 
C, 85.26 
H, 8.11 
N. 6.63 
C.' 83.10 
H; 7.21 
N, 9.69 
C, 82.04 
H, 7.60 
N; 6.60 
C, 83.96 
H, 7.25 
N, 5.59 

C. 85.72 
H; 8.32 
N, 6.18 
C, 85.32 
H, 7.92 
N, 6.69 
C. 85.36 
H; 7.66 
N, 7.09 
C, 85.42 
H, 8.09 
N, 6.42 
C, 83.13 
H, 7.19 
N, 9.48 
C, 82.11 
H, N, 7.65 6.78 

C, 83.92 
H, 7.31 
N, 5.42 

the crystalline product appeared. The product was collected and 
recrystallized from acetone. Each compound gave a negative color 
reaction with p-dimethylaminobenzaldehyde reagent, indicating 
that substitution had occurred at the C-3 position ( 5 ) .  

(4) P. A. Barrett, J. Chem. Soc., 1958, 325. 
( 5 )  D. 0. Holland and J. H. C. Nayler, ibid., 1955, 1657. 
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C O M M U N I C A T I O N S  

Time Integral of Drug Concentration 
in the Central (Plasma) Compartment 

Keyphrases 0 Drug concentration time integral-central compart- 
ment 0 Absorption comparison method-different formulations 

Sir: 
A well-known result in pharmacokinetics is that the 

time integral of the concentration of a drug in the 
central (plasma) compartment is equal to the total 
amount of drug absorbed divided by the product of the 
volume of distribution for the compartment and the 
elimination rate constant. The result is of great practical 
importance in that amounts of drug absorbed from 
different formulations of a drug can be readily coin- 
pared by administering the different formulations to 
the same subject. Standard statistical designs, such as 

balanced incomplete block designs, can thus be em- 
ployed. The result has been proved for one-compartment 
and two-compartment systems under suitable condi- 
tions. The usual procedure has been to obtain an expres- 
sion for the concentration in the central compartment 
(by solving the appropriate differential equations) and 
to integrate this expression over time to obtain the 
stated result. A recent example of this procedure is 
given in Eqs. 1 la  through 14a of Gibaldi et al. (1). The 
purpose of the present note is to show that the result is a 
direct consequence of two basic assumptions and thus 
holds under quite general conditions. In  fact, the present 
proof is implicit in the derivation given for nonintra- 
venous routes of administration in Eq. 22a of the 
reference. 

The two basic assumptions are: 

1. Elimination of the drug takes place only from 
the central compartment, that is, the compartment over 
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