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Method A.—To an ice-cooled and stirred solution of the pyrrole 
compd (0.1 mole), Et3X (0.3 mole), and CeHs (300 ml), a solution 
of acid chloride (0.1 mole) in C6H6 (100 ml) was added dropwise 
over a 2-hr period. The reaction mixture was stirred for 6 hr 
and let stand overnight. The EtsN-HC1 formed was extracted 
from the C6H6 solution with H 2 0 (200 ml). The organic layer 
was dried (Na^SOt) and filtered, followed by concentration under 
reduced pressure. 

Method B.—A mixture of the pyrrole compd (0.05 mole) 
and the appropriate isocyanate (0.05 mole) or isothiocyanate 
(0.05 mole) in C6H6 (200 ml) was permitted to stand at room temp 
for 16 hr. The solvents were removed under reduced pressure. 

Method C. A mixture of the pyrrole compd (0.1 mole) and 
the a,f3-unsaturated compd (0.1 mole) and C6H6 (300 ml) was 
stirred and refluxed for 10 hr. The reaction mixture was per
mitted to stand 16 hr at room temp during this period. Compd 
17 was deposited while 18 was obtained as an oil after removing 
the solvent and purified by passing through a neutral silica col
umn using KtOH as a solvent. 

Method D.—To a cooled and stirred solution of the pyrrole 
compd (0.1 mole) dissolved in CeH6 (300 ml) under N2, a solution 
of anhydride (0.1 mole) dissolved in CeH6 (200 ml) was added 
dropwise. After the addition was complete, the reaction was 
stirred for 12 hr, followed by extraction with two 100-ml portions 
of 10% aq XaOH and 100 ml of H 2 0. The C6H6 layer was dried 
(Na-iSOO, filtered, and coned under reduced pressure. 

Method E.—To a cooled and stirred slurry of LAH (4 g) in 
T H F (400 ml), a solution of the pyrrole compd (0.004 mole) 
dissolved in T H F (200 ml) was added dropwise. After the addi
tion was complete, the reaction mixture was refluxed for 5 hr. 
While cooling in an ice bath, the excess LAH was decomposed 
by the dropwise addition of a 10% NaOH solution (25 ml) and a 
satd Na2S04 solution (25 ml). The reaction mixture was per
mitted to stir for 30 min followed by the addition of solid Na2-

S05 (15 gi. The reaction mixture was filtered and the filter 
cake washed several times with hot T H F . The filtrate was dried 
(Na2S04), filtered, and coned under reduced pressure. 

Method F,—-A solution of the pyrrole compd (0.1 mole J, siyrene 
oxide (0.1 mole) dissolved in Et 2 0 (200 ml) was permitted to 
stand for S days at room temp. The Et2() was evaporated and 
the resulting oil (18) heated on the steam bath for 2 hr. 
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The therapy of obesity is either based on reducing 
diets or on drugs which diminish the desire for food 
intake in excess of the energy expenditure- or most 
successfully—a combination of both. Anorexigenic 
agents presently in use are phenethylamine derivatives 
comprising the structural elements aryl-C-C-N1-3 which 
show varying degrees of stimulation. 

* T o w h o m c o r r e s p o n d e n c e s h o u l d b e a d d r e s s e d . 
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TABLK I 

Compd 

Amphetamine 
Fenfluramine 
Diethylproprion 
Cloforex 
Phenmetrazine 
Compound 9 
Wy 5244c 

24 rats per test. 6 SEM 

Oral dose causing 50% 
reduction in food 

consumption0 

E f t , ± SEJI 6 (mg/kg) 

8.8 ± 2.5 
6.8 ± 2 . 1 

40.0 ± 8.4 
45.0 ± 14.6 
54.0 ± 8.1 
57.0 ± 11.0 
60.2 ± 9.5 

Standard error of mean 
Chlorophenyl[6,7]benz-l,4-diazocine. See ref 4 
Gluckmann, Pharmacologist, 7, 146 (1965). 

and M. I. 

Experimental Section7 

Compounds 1-348 and 359 were prepared according to published 
methods. The preparation of 36 was straightforward, except 
for the hydrolysis of the benzenesulfonylmethylaminomethyl-
benzhydrol with H2SO<, where oxidn to the benzophenone oc
curred, requiring an additional step of reduction. Compound 
37 was prepared by ring cleavage of the substituted tetrahydro-
isoquinoline with Ac20, a method already employed for cleavage 
of tetrahydrocarbolines,10 isoindolines,8 and dihydroisobenzo-
furans.9 

4-Chloro-4'-(methylaminomethyl)benzhydrol (36). 4-Chloro-
4' - aminomethylbenzhydrol.—4 - Chloro - 4'-cyanobenzophenone 
(12.8 g) was reduced with LAH (THF) (4 g), in the usual way: 
yield 11.5 g (86%); mp 90° from EtOH-Et 2 0-pe t ether; hydro-
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Rel 
anorectic act. 

(-) 
(-) 
(-) 
0.6 
1.0 
(-) 
( - ) 
0.7 
1.0 
1.5 
0.8 
(-) 
1.2 

0.7 
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Only in the last few years have isolated examples 
of compounds with different structures become known, 
which compounds were claimed to have anorexigenic 
properties.4 ,5 We wish to report the relationship be
tween structure and anorexigenic activity in a group 
of substituted aminomethylbenzhydrols, which differ 
chemically and pharmacologically6 from the typical 
appetite suppressants. 

(4) C. K. Cain, Annu. Rep. Med. Chem., 1967, 50 (1968). 
(5) E. DeFelice, S. Bronstein, A. Cohen, Curr. Ther. Res. Clin. Exp. 11, 

256 (1969). 
(6) J. T.Oliver, to be published. 

chloride, mp 240-245° (EtOH). Anal. (C14H14C1X0-HC1) C, 
H, CI, N. 

4-Chloro-4'-(A'-methyl-Ar-benzenesulfonylaminomethyl )benz-
hydrol.—The primary amine described above (8.1 g) was aeylated 

(7) Melting points were taken on a Fisher-Jones apparatus and are un
corrected. Microanalyses were performed by Dr. C. Daessle\ Montreal. 
All analytical samples have nmr spectra in agreement with their structures. 
Where analyses are indicated only by symbols of the elements, analytical 
results for those elements were within ±0 .4% of the theoretical values. 

(8) K. Freter and M. Gotz, Can. J. Chem., in press (1970). 
(9) K. Freter, E. Dubois, and A. Thomas, J. Heterocycl. Chem., 7, 159 

(1970). 
(10) K. Freter, H. H. Hiibner, H. Merz, H, D. Schroeder, and K. Zeile, 

Justus Liebigs Ann. Chem., 684, 159 (1965). 
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in pyridine (135 ml) with PhtstbCl (5.4 g) in the usual way. The 
crude sulfonamide (0 g) was methylated with Mel (4.5 g) in 
EtOH (TOO ml) in the presence of 2 g of XaOH ((SO0. 4 hr): yield 
5.6 g ( W ; ) : mp 108-100° (EtOH). , 1 M / . (C,,H.>„ClNO,S I 
0 , H, CI, N, S. 

4-Chloro-4'-methylaminomethylbenzhydrol. The above ben-
zenesulfonylamine (15.5 g) was heated in a mixture of 150 ml of 
coned H2S()4 plus H,() (60 ml) at a bath temp of 180° for 2.5 hr. 
The mixture was poured on ice, made alkaline with coned NaOIl. 
and extracted with five 200-ml portions of EtOAe. The extract 
was purified on silica using CHCVMeOH-NH 3 , 90 :0 :1 , as 
eluent. The fraction corresponding to a tic Ry value 0.3, consist
ing of 4-chloro-4'-(methylaminomethyl)benzophenone, was re
duced with LAH (THF)"in the usual 'way: yield 3.5 g (30c < 'i; 
hydrochloride, mp 203°. Anal. <C,:,H16C1-\0'HC1) C, H. 
CI, N. 

4-Chloro-2'-(2-methylaminoethyl )-4'-methoxybenzhydrol 
(37).- A mixture of 75 g of l-p-ehlorophenyl-6-methoxy-2-methyl-
1,2,3,4-tetrahydroisoquinolme (CnH18ClNO, mp 95°, prepd by 
Pictet-Spengler synthesis, followed by N-metbylat,ion) and 750 
ml of Act) was refluxed for 45 min. The mixture was dec on 
ice -Xlhi and worked up in the usual way. The resulting pale 
oil 190 g, 9 7 ' , ; ,V,0-diacetyl-4-ohloro-4'-met.hoxy-2'-.'methyl-
aminoethyl!benzhydrol, bp 230° (0.005 mm)] was used withoui 
purification for the following step. 

A mixture of 50 g of the diacetyl compd, 500 ml of M-Pr()H, 
and 200 ml of 50<t KOH was refluxed for 18 hr. After cooling 
the solution was dild with H-.O (500 ml), satd with NaCl, and 
exld with EtOAc. The residue crystallized from Me,CO: 
yield 33 g i 8 4 ' ; ) : mp 110°. Anal. ' (C;7H.,0ClNO2) C, H, CI, 
X. 

Anorectic Activity, Inhibition of Food Consumption in Trained 
Rats.---Spragtie-Dawley male rats (80 ± 10 g) were precondi
tioned to a daily 4-hr feeding period i l l AM-3 PM). The 
rats were grouped 3 to a cage: ITO ad libitum. The food was 
presented in the form of a wet paste prepared from powdered 
Purina Laboratory Chow. The amount of food consumed was 
measured by weighing the containers before and after the 4-hr 
feeding period. This feeding schedule was maintained until 
the daily food consumption per group did not vary more than 5 g. 
The rats weighed 120 ± 10 g after 8 days of conditioning. 

The food consumption of each group on the day prior to drug 
testing was taken as the control value for that group. The food 
consumption on the test day was measured and expressed as a 
per cent of the control value. Two untreated groups of 3 rats 
each, served as controls on each test day. Two test groups of 3 
rats were used for each dosage point. The drug w-as administered 
in H-.O by gavage 1 hr prior to the feeding period. 

Table I shows the results of several known anorectics and of 
9 in this method. The relative anorectic potencies of a number of 

NnTt.i 

benzhydrols in relation to 9 ( = 1) are shown in Table II, A 
( — ) indicates that reduction in food consumption was less than 
20 ' , in doses approaching toxicity. 

Results and Discussion 

Among the variations in R.2, only those with CI. 
F, CF3 , and, to some exteitt, MeS groups show activity. 
Minor structural changes lead to abolition of anorectic 
activity. For instance, primary or tertiary amines 
of this series do not affect the feeding behavior of 
nits. Interestingly, variations, which in the sym
pathomimetic amphetamine series lead to increased 
or prolonged activity, <•.</.. carbamate formation, result 
also in loss of activity. The same is true for the 
homolog 37. which as an ortho-substituted phcnethyl-
amine—-could have been expected to be active, (even 
though it is not strictly comparable with 9 because 
of its MeO group). These results indicate, that the 
mechanism of action of these IKW appetite suppressan t 
differs significantly from the classical anorexigenic 
agents. This is borne out also by the detailed phar
macology of 5 and 9.' 
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In the course of other work we had occasion to syn
thesize 4-(4-hydroxypiperidino)-4'-fluorobutyrophe-
none (1) which produced some interesting CXH 
effects in mice, such its behavioral depression, mus
cle relaxation, and blockade of the conditioned 
avoidance response (CAR) and escape response 
(ER) at oral doses of 50 and >200 mg, kg, respec
tively. Clinically 1 failed to live up to its animal 
activity spectrum and was essentially devoid of any 
useful therapeutic properties even in high doses.1 We 
felt that metabolism of the secondary OH, such as 
oxidation might account for this discrepancy between 
animal and human data and, therefore, proceeded with 
the synthesis of "protected" OH derivatives in the 
form of their carbamates and tert iary alcohols, which 
would be resistant to metabolic degradation. 

The tertiary alcohols 3 and 4 were prepared by alkyl
ating 4-methyl-4-piperidinol with 4-chloro-4'-fluoro-
butyrophenone and 4-chloro-l,l-ethylenedioxy-l-(p-

(1J D. M . Ga l l an t . M . P . Bishop, aiul R. Guer re ro-F igueroa , Curr. Ther 
lit".. 10. 244 C1968). 


