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Biological Methods.—Hypertension was induced in male 
Sprague-Dawley strain rats, weighing approximately 200 g, by 
the bilateral encapsulation method of Abrams and Sobin.19 

Antihypertensive activity of the test compounds following single 
subcutaneous medication was estimated in unanesthetized renal 
hypertensive rats in terms of AEI).,o values. The AEDa is 
defined as the approximate dose of the test compound, expressed 
in mg-'kg, found to reduce the systolic blood pressure to a normo-
iensive level in o()fy of the animals tested. Systolic blood pres­
sure was measured indirectly by means of the photoelectric 
tensometer method of Kersten, el a/.,20 utilizing three hyperten­
sive rats per dose level. Systolic blood pressure of 130 mm or 
less was considered normotensive. Blood pressure was measured 
before and at 1, 2, 4, 6, 24, and 48 hr following medication. 

Compounds were administered once dailv in gelatin capsules 
for 5 consecutive days a week at each dosage level to unanes­
thetized hypertensive dogs. The methods for the induction of 
hypertension in dogs and the medication test procedure were 
described previously.-1 

Groups of four female Sprague-Dawley strain rats were used 
for the tissue catecholamine depletion studies. At least two 
groups were used for each medication level with duplicate assay.-
on each group. Medications to 40 mg/kg were given subcutane-
(iiisly 4-16 hr prior to sacrifice. After decapitation, hearts were 
immediately frozen over alcohol-Dry Ice. The frozen tissne> 
were weighed and homogenized in 0.4 A' ITClOi and assayed by a 
modified alumina absorption procedure of Anton and Sayre.--
Estimates were based on the ethylenediamine-stabilized tri-
hydroxindole procedure of von Euler and Lishajko.23 The 
AED.-j, was defined as the dose expressed as mg kg of base pro­
ducing a o0 r ; reduction in tissue catecholamine content. AED-,,, 
values were estimated graphically. 

Acute toxicity was expressed in terms of the approximate 
LD.-.u, ALD,vj, by intravenous injection into male, Webster strain, 
albino mice weighing 22 = 2 g. The compounds in aqueous 
solution were injected into groups of three mice at each of three 
or more dose levels. 
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Iii our previous work on amphetamine analogs,2 2,o-
dimethoxy-4-methylamphetamine (DOM, 1) was found 
1o decrease the pentobarbital-induced sleeping time in 
mice. It exerted an effect nearly as pronounced as 
amphetamine.2 Since the stimulating effect of meth-
amphetamine is known to be more pronounced than its 
nonmethylated analog,3 it would be interesting to find 
out if the introduction of a methyl group on the nitrogen 
of DOM (see 2) would potentiate its effect both on the 
sleeping time and the disruption of animal behavior. 
The effect of mescaline (3) on the behavior of rats has 

i l ) Th is work was s u p p o r t e d by G r a n t * M H - 1 2 9 5 9 . U. S. Publ ic Hea l th 
Serviee, Be thesda , M d . , and by the B r i t t o n F u n d . 

(2) K. T. Ho. \Y. M . M c I s a a c , R. An. L. \V. T a n s e y , K. E . Walker , L. F . 
Kngler t . J r . , and M . B. Noel , ,/. .Veil. Chem., 13, 26 (1970). 

(3) I. R. I n n e s a n d M . Nickerson in " T h e Pharmaco log ica l Basis of 
T h e r a p e u t i c s , " L. S. G o o d m a n and A. Gi lman , F)d., 3rd ed, T h e Macmi l l an 
Co . , New York, N . Y., 1985, pp 503. 505. 

alsc) been reported.4 Interest in what the activity 
would be when the aminopropyl side chain of 1 is re­
placed by an aminoethyl linkage led us to synthesize 
2,.Vdimethoxy-4-methylphenethylamino (4) as well a> 
its X-methylated derivatives 5 and 6. 

Condensation of the 2,7)-diinethoxy-/MoluaIdehyde 
with nitromethane gave the /3-nitrostyreno which was 
then reduced by T.iAlH4 to 4. By a reductive formyla­
tum method, 4 was converted to its WX-dimethyl 
analog 6. The X-methyl compounds 2 and 5 were 
prepared by the methylation of Schiff's bases formed 
from benzaldehyde and the corresponding amine. 

The results of the conditioned behavioral (VI) tests 
are expressed as ED.-,,, (Table I), Compounds which 
were the most active in disrupting rat behavior were 
DOM (1) and 4. Although 4 had throe-fourths the 
activity of 1. it is five times more potent than 3. X-
Methylation of both the phenylisopropylamino and the 
phenethylamine series resulted in compounds much less 
effective in behavioral disruption. A fivefold loss in 
activity was observed from I to 2, and a 7.">-fold los> 
from 4 to 5. However, no further decrease in activity 
was found when a second methvl group was introduced 
to 6. 

TAHI.E 1 

PHARMACOLOGICAL ACTIVITY OF AIKTHVLATKD PHKXK THYI.AMINI.S 

Mouse - Mouse sleeping t ime" - Ha! 
r.IJhi. A SK Mean -.1- SK. L I ) , , ' " 

No. int: kg inin p KiYect pinole kg 

1 8!) = 4 2 31 () : - l .<)'• < 0 . l l l ) l [ ."» 4 

2 HO = :i (I 40..") - (i I XS'' Xn 22 
4 80 ± I ,:: US .II •-. S o <l).l)l)l t 7 2 
7) S o ::: 4 . I 4 0 . 4 ; i ; 2 . 7 < l ) . ID f 7)4 
(i 1 0 0 ~ I t ! :S!I 7> ±. I 2 XS No 40 
:.i :j!7 a:. 20.7- :!4 4 ± 2 l' <l).ill I :'!s 

" Sleeping time lor control group is 41.1) =t 1.1 min. '' 1 )o-e 
required for 7)0'/, decrease in conditioned response. ' Data from 
ref 2. d p value latger than 0.10 was considered to be not -in-
nificant iXSi. 

The effects of 1 and 3 in decreasing the pentobarbital 
sleeping time have previously been reported.2 In this 
study, among the four compounds 2. 4, 5, and 6. both 
4 and 5 were found to potentiate the sleeping time. It 
is interesting to compare the structures of 3 and 4 at id 
to note that two opposite effects on the sleeping time re­
sulted as the substituents on the benzene ring were 
varied. It remains to be determined if 3 and 4 
have any effect on the metabolism of pentobarbital 
that could vary the sleeping time. As great as a four­
fold difference in toxicity was also observed between 3 
and 4 (Table I). 
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1. R, = H;R2 = H; R,, = CH, 

2. R, = CH.,; R2 = H; R,, = CH, 

4, R! = R, = R3 = H 

5, R, = R:, = H; R2 = CHj 

6, R, = R2 = CH3; R , - H 

i.41 ,1. R. Smytl i ies , Si. 3. Bradley , V. S. J o h n s t o n , F . Ben ing ton , R. I) . 
M o r i n . and L. P . Clark , .lr.. I'.^ijehophormacologia, 10, 37!) (1967), 
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Experimental Section5 

2,5-Dimethoxy-4-methyl-/3-nitrostyrene.—A mixture of 
5.4 g (30 mmoles) of 2,5-dimethoxy-p-tolualdehyde, 2.5 g of 
NH4OAc, 25 ml of CH3N02 , and 25 ml of C6H6 was refluxed for 20 
hr, during which time H 2 0 was azeotroped with a Dean-Stark 
tube. After cooling, the resulting solution was washed suc­
cessively with H 2 0 (two 25-ml portions), saturated solution of 
XaHS03 (two 25-ml portions), and H 2 0 (two 25-ml portions). 
The C6H6 layer was dried (Na2S04) and evaporated in vacuo 
leaving 6.0 g (90%) of vellow solid, mp 111-112°. Recrystalliza-
tion from C6H6-C7H16 (1:2) gave 5.3 g (79%), mp 118-119°. 
This melting point remained unchanged upon another recrystalli-
zation. Anal. (CnH1 3N04) C, H, N. 

2,5-Dimethoxy-4-methyl-/3-phenethyIamine (4).—To a 
stirred suspension of 3.0 g (80 mmoles) of LiAlH4 in 50 ml of 
T H F was added a solution of 4.4 g (18 mmoles) of 2,5-dimethoxy-
4-methyl-(3-nitrostyrene in 50 ml of T H F . The mixture was 
refluxed for 1 hr, cooled in ice, and treated with a mixture of 
H 2 0 and T H F to decompose excess LiAlH4. The resulting mix­
ture was filtered and the filter cake was extracted with THF. 
The combined T H F solution was evaporated in vacuo leaving 3.7 
g of oily product. A solution of this oil in 25 ml of E t 2 0 was 
treated with E t 2 0-HCl to precipitate 3.4 g (83%) of the hydro­
chloride salt, mp 200-203°. Recrystallization from EtOH gave 
1.8 g, mp 212-213°. Addition of E t 2 0 to the filtrate yielded 
750 mg, mp 211-213°. The total yield was 62%. Anal. (Cn 
H18C1N02) C, H, X. 

In a separate run distillation of free amine yielded 59% of a 
liquid, bp 95-105° (0.15 mm), ni3D 1.5385. 

2,5-Dimethoxy-N,N,4-trimethyl-(3-phenethylamine (6).— 
To 14.0 g (0.3 mole) of formic acid, cooled in ice-H20, was added 
dropwise 3.0 g (0.016 mole) of 2,5-dimethoxy-4-methylphenethyl-
amine (4), then 3.6 g (0.12 mole) of formalin in 10-ml portions. 
The mixture was refluxed for 5 hr. After cooling to room tem­
perature, 7 ml of concentrated HC1 was added and the resulting 
solution was evaporated in vacuo leaving an oil. This oil was dis­
solved in 25 ml of H 2 0 and extracted with CHC13 (two 25-ml 
portions). The aqueous layer was made basic with 2 N NaOH 
and extracted with E t 2 0 (three 25-ml portions). The E t 2 0 ex­
tracts containing the product was concentrated to about 25 ml. 
Addition of EuO-HCl to this solution precipitated the amine 
hydrochloride, yield 2.2 g (55%), mp 165-167°. Recrystalliza­
tion from E t O H - E t 2 0 gave 1.7 g (42%), mp 168-169°. Anal. 
(C13H,2C1N02) C, H, X. 

2,5-Dimethoxy-N,4-dimethyl-/3-phenethylamine (5).— 
A mixture of o.li g (30 mmoles) of 2,5-dimethoxy-4-methyl-/3-
phenethylamine (4), 4.2 g (40 mmoles) of benzaldehyde, and 15 
ml of C6H6 was refluxed for 30 min and then subjected to distilla­
tion until the temperature reached 100°. To the remaining viscous 
liquid was added slowly a solution of 5.4 g (40 mmoles) of Me2S04 

in 20 ml of CeH6. The mixture was first heated until the reaction 
began. For several minutes no further heat was applied; then 
the mixture was refluxed for 30 min. Next, 20 ml of water 
was added and refluxing was continued for an additional 30 min. 
The aqueous phase was separated, extracted with C6H6 (three 25-
ml portions), made basic with 2.V NaOH, and again extracted 
with CeH6 (three 25-ml portions). The combined CeHe extracts 
were dried (Na2S04) then evaporated in vacuo. Distillation of the 
residue gave 4.9 g (79%) of product, bp 96-99° (0.075 mm), 
n25D 1.5278. When a solution of this product in 50 ml of E t 2 0 was 
treated with Et 2 0-HCl , a hydrochloride salt precipitated, yield 
5.3 g (72%), mp 150-151°. Recrvstallization from EtOH gave 
4.4 g (60%,), mp 150-151°. Anal. (C12H20ClNO2) C, H, N. 

2,5-Dimethoxy-N,4-dimethylamphetamine (2).—The pro­
cedure was the same as described for the preparation of 2,5-
dimethoxy-N,4-dimethyl-£-phenethylamine (5). The free amine 
was obtained in a 73% yield, bp 79° "(0.075 mm) to 82° (0.05 mm), 
n-6D 1.5210. When a solution of this product in E t 2 0 was mixed 
with Et 2 0-HCl , the hydrochloride salt separated as an oil at first 
and then solidified; yield 60%, mp 122-123°. For purification, 
the hydrochloride salt was dissolved in a small amount of E tOH 
and slowly precipitated with E t 2 0 . In this fashion pure 2, mp 
125-126°, was obtained in 46% vield. Anal. (Ci3H22ClN02) C, 
H, N. 

(5) Melting points were taken on a Mel-Temp apparatus and are cor­
rected. "Where analyses are indicated only by symbols of the elements or 
functions, analytical results obtained for those elements or functions were 
within ±0 .4% of the theoretical values. 

Pharmacology. Conditioned Behavioral (VI) Test.—Adult 
male Sprague-Dawley rats were trained to press a lever in an 
operant conditioning chamber on a variable-interval 2-min 
(vi 2') schedule of food reinforcement. A 45-mg Noyes pellet 
was delivered to the animal following each lever press on an 
average of every 2 min. This procedure produces a stable 
base line of responses from day to day. The animals were main­
tained on 22 hr of food deprivation and run daily for 1 hr. Im­
mediately prior to each test session, two animals were given 
randomly assigned intraperitioneal doses of each compound in 
aqueous solution. The effect on performance was determined by 
calculating the per cent change in total response from the pro­
drug session using the following formula: % change = [(pre-
drug-drug)/predrug] X 100. Test sessions were given following 2 
days of 10% or less change in performance. Dose-response 
relationships were obtained for each compound by averaging the 
results for the two animals. The dose which produced a 50% 
decrease in response rate (EDJO) was extrapolated from these 
curves. 

Effect on Barbiturate Sleeping Time.—Mice were injected 
intraperitoneally with 50 ^moles/kg of compounds in 30% 
propylene glycol. After 5 min, sodium pentobarbital (40 mg/-
kg) in saline was given via the same route. Controls were first 
given 30% propylene glycol then pentobarbital in saline. The 
presleeping time and sleeping time (loss of righting reflex) were 
recorded and treated statistically. 
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The effectiveness of the chain length in inhibiting the 
enzyme monoamine oxidase (MAO) was reflected by 
the pronounced inhibition observed with phenoxyalkyl-
hydrazines having two or four CH2 groups as compared 
to those possessing three, five, or six CH2 groups.2 

Furthermore, anticonvulsant properties exhibited by 
quinazolones3 and various MAO inhibitors4 led us to 
synthesize substituted quinazolonephenoxyethylhydra-
zines (Table I) and to determine their abilitv to inhibit 
MAO. 

All quinazolonephenoxyethylhydrazines were found 
to inhibit MAO activity of isolated rat liver mitochon­
dria during oxidative deaimnation of tyramine by rat 
liver homogenate using kynuramine as the substrate 
(Table II). The use of cyanide and semicarbazide 
during manometric determination of MAO activity3 

was avoided in experiments using tyramine as the 
substrate since 02 uptake has been shown to reflect 
true enzyme activity in washed mitochondrial prepara-
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