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determined 111 normal, thyroxlrl-trcnted, t.hyroidectomized and propylthlouracil- 
treated rats. The rwulis obtained were as follows: 

1 Thyroxin derreawd electroshock threshold for minimnl seizures ( increased 
brain excitability), whereas thyroidectomy and propylthiouracil mcreased this 
threshold [decreased brain excitability). 

2. Thgroxin decreased totrrl duration of maximal (tonic-clonic) electroshock 
seizures hy shortening the clonic phase Thyroidectomy increased total duration 
by markedly prolonging the hindleg extensor component of the tonic phase 
whereas propyltbiouracil il creased total duration by prolonging the flexor 
component. 

3. Thyroxin slightly accelerated and thy-roidect,omy markedly trccelemted 
recovery from m.z?timal electroshock seizures. In contrast, propylthiouracil 
moderately prolonged postictal recovery. 

4. Thyroxin increased busccptihility to Metrazol-induced seizures, whereas 
thyroidectomy and propylthiouracil both decreased suswptibility to such seiz- 
UrCS. 

Since certain effects of propylthiouracil unexpectedly differed from those of 
thyroidectomy, the possibility that propylthiouracil has a direct depressant 
effect on the central nervous system must be wmsidered. 411 the changes in 
seizure properties exhibited by the propylthiourwil-treated rats are chanrcter- 
istic of those caused by anticonvulsant, drugs. A comparison of propyltbiouracil 
with phenobarbital and diphenylhydantion is prcwnted (table 4). 

Quantitative information has been presented which indicates the intimate 
relationship between brain function and level of activity of the thyroid gland. 
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Various sympathomlmetic amines containing saturated rmgs have beer1 de- 
scribed m the pharmawlogical publicat.ions hsted below. Gunn and Gurd (1WO) 
have described cyclohexylmethyl-, l- and 2-cyclohcxylethylamines, 2-cyclo- 
hcxylisnpropyl- and 2-cyclohexenylisopropylamines~ Lands, Lewis and p\‘a.sh 
(1945). S-methyl-, N-ethyl-, N,N-dimethyl- and K,N-diethyl-2-cpcloheuyl- 
ethylamines, N-methyl- and K,i\;-dimethyl-l-cyclohexylpropyiamines; Lands, 
Nash, Granger and Dertinger (19-&T), the cl-, dl- and I-isomers of I\‘-methyl-2- 
cyclohexylisopropylamine; Swanson nnd Chen (1918). 2-cyclohcxylisopropyl- 
amine, K-methyl-, S ,N~imet~h~l-2-cyclohexyl~~propyl~ni~~e, 2-(3-methylcyclo- 
hexyl\-isopropylamine, various cyclopentylcl1~yl- and cyrlopentylpropy1amines; 
Marsh, I’elletier and Itw (1947), cyclopent,ylethylamine and cyclopwtylpropyl- 
amme: Marsh (19 B), 2-ryclohexylethylamme, ;\-methyl-2-c:~vclohexylethyl- 
amine, %cyrlohexylpropylamine, K-mett~.+1!-cyrlohaxylpropylamme, Zcyclo- 
haxylisopropylamine and S-nlrthyl-?-rycloh~~~-lisopropylamllle. 

Xenitz, >iacks and Moore have synthesized several c)-cloheu~lalkglamines 
(1947) and -alkanolamines with a hydroxyl substitution of the riug in the 
pnr~~posit,lon. \!:e have iuvestig8tcd the effects 01 these and related wmpoundb 
on the blood pr&wrc of nnesthetized dogs. The results obtaiued along with 
acute tokirity data 111 mire are presented 111 this c.ommunlratiou. 
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modifications &scribed above cause slmllar reduct ions m prewx potency wth 
the cyclohexyl derlvatlves They aleo W C  rleurly less potent than the corre- 

TABLE 1 
.A+ cowpormm of the pressor acfion oj aeeeral cyclohexylelhylamine dermxtirm rmlh lhnl 0.f the 

RESCLTS. The structural formulae of the compounds  uacd in this investlga- 
tion are shown m table 1. The  epincphrine pressor ratio for phenethylamine is 
(17 whereas that for the cycloheyy1 analog is 169  (expressed as  multiples of an  
eqm-act.& dose of epinephrine). Compared on  the basis of molecular weight, 
the latter has  about 40 per cent of the a&vi@ of the former. N-methyl substitu- 
tion (WIN 5553) decreases the pressor pot.ency of pheuethylamine but causes an 

correapondtng phmyl mulogs 
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in nnwthetized dogs follo*mg mtrnvenous injection of epinephrine and I-arterenol (Levo- 
phed).  The latter is about 1.3 timea more pressor t,han the- forrrwr 
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increase in the pressor action of the cyclohcryl compound (cf. WIK 5522-2  and  
WIS 828).  W h e n  the pressor artivitv of phenethylamine is cbompared with that 
of the A-hydrosyphenyl  analog (WIS 55eP), the latter has  about  twice the 
pressor activity. It is interesting to uote that the replacement of one  hydrogen 
atom of the P-rerhon hy  a  hydrosyl  (\T’Ty .iXQ-2 and  WIS 5512)  reduces 
pressor action. l’he  least pressor derivative, 1-(4-hYdros?~henyl)-2-methYl~ 
aminoethanol  (Sympatol) differs io structure from epincpbrinc in that the second 
hydrusyl  is abscul  from the phenyl  ring. With rhe exrept,im of the primary 
amine (\VIY .X?L-2) and its S-methyl analog (\VlS Sl>S), the struct,urd 

W I?i 5512 Phcnyl OH OH; H i 9 0 1: +4G5-10; il 85 
__- --- 

* Multiples of the dose of epmophr~ne fwxlucu~g 3 comparsble rise in blood pressure 
t Molecules of amine equivalent to I molecule of epinephrine 

spending phanyl  analogs. ‘Iachyphyla<is was ~mnll or &sent with ryclohaql 
derivatives used in this investigation. 

Prcviuus publications have descr ibed the depressor  potency of I-(4-hydrol>.- 
phenyl)-3- isnpropylaminoethanol (Lands el ul.. 194i). Tlw cyclohexyl annlog 
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(WIN 5.579) does not cause a fall in blood pressure. With large doses, there may 
be a small rw m  blood pressure (table 1). Hydrogenation of t,he phenyl ring is 
not favorable for sympathomimctir depreh3or action. 

The increases in pu1.w rate obtained with doses of drug to cause an assay 
rise in blood pressure were similar for all compounds except WJN 5.529-2 with 
which the cardiac cffcctv uppcared Lo be less. The large dosage of WIN 5580 and 
Sympatol requireci to produce a moderate rise in pressure made comparison of 
their cardiac effects difficult. The depressor compound, WIN 833, caused marked 
cardiac stimulation (Lsnds et al., lQ47); the cyclohexyl analog had little or no 
cnrdinc stimulating action. 

TABLE 2 
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The acute toxicity of the 4-hydroxycyclohexyl derivatives is clearly 1ssS 
than lhat of t.he correqonding 4hydroxyphenyl analogs whereas, in the c~3e of 
compounds in which the ring is not substituted by a hydroxyl, the relationship 
is reversed (table 2). In the absence of a hydroxyl in the +posit,ion, neither the 
N-methyl group nor the alcoholic hydroxyl of the P-carbon caused any signifi@t 
rhanm in toxicity. With both groups present in the molecule, the addition of a 
hydroxyl at the -&pcwtion results in a large reduction in toxicit,y and activity. 
For example, S-methyl-2-cyclohexylet.hanolamine (WLS 5581) has a mou* 
arute intravennus LDso of 32 f 2 mgm.,/kgm. whereas N-methyl-2-(-l-hYd~xy- 
cyclohexyl)-ethanolamine (\VIN 5.580) hw a \aluc of 795 i 46 mxm./kgm. In 
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general, the effects of structural modk.cat,lon on tox~~~y appetrrj to follow the 
me pat.tern with both the cgclohexylethylamines and the corresponding phenyl 
analogs. 

SUbMARY 

Hydrogenation of the ring of some phencthylamine derivatives reduces sym- 
pathomimetic pressor action and abolishes sympathomimctic depressor action. 
The cyclohexylethylamir~c derivative is clearly less potent than t,he eorrespond- 
ing phenyl analog. The ?-hydroxycyclohexyl compounds are less toxic than 
$eir phenyl analogs whereas the relationship is reversed in the absence of the 
4-hydroxy substitution. 

Potent sympathomimetic amines such as epinephrine and I-arterenol cause 
marked myocardial stimulation. The spike component of the pressor response 
ia largely the result of t.hir action and for that reason should not be used as a 
basis for the comparison of vasoconatrictor action. The secondary rise in pressure 
corresponds most exactly with vasoconstriction and waa used UY the basis for 
the estimation of epiueptine ratios in this investigation of pressor action. 
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