
New- Antihypertensive Amiiioalkpltetrazoles 

‘I’tie aiititidreiiergic action ot l-pli(wylpi1)ei ax~itc :t i id 

I-~~lieiiyl-4-iiiethylpiper~~ziiie iiere first iiieiitioiied by 
Uovet aiid Bovet-Sitti.? S u m e i ~ u h  papers lislve siiice 
beeti published oil the adreiiergir blocking cff ect. of 
4-substituted 1-arylpiperazines. 

Some pharmacological activities of 1-aryl-5-dialkyl- 
:tininomethyltetrazoles4 and ~-aryl-l-alli~~ltet1.axoles~ 
have been reported. The chemistry of 2-dialkylamino- 
:ilkyl-5-aryltetrazoles6 :md ~-dialk~laniinoethyl-~-aryl-  
tetrazolesh wah described, but no pharmitcologicd 
hcreeiiiiig was czarried out .  Thehe findings led US to 
j””qme .i-dialkyli~niiiio~tlkyltetrazol~~~ ( I ) ,  2-subhti- 
tuted j-dialkylarniiioalkyltetrazo1eS (II), w i i d  h r y l -  
2- [:~-dialkyl:tiiiinoprop~l]t et razolc~ ( I l l )  for pl~ariiia- 
cwlogicd scweiiiiig as potrntinl atit ihypert ~ i ih ive  agelit h. 
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. 1 / . 4  -- 6 .09  36 .5  5 7 . 0  G.10 36.8 
193-194 CiiHlaXS. 2HC1 27 .7  2 8 . 2  

2 I1 N 1 H  271 ClrHi6S6 59 .0  6 .  .iS 3 4 . 3  58 .0  6 . 4 3  33 .0  
20w202 Ci2Hi6N6 ,2HC1 4,5.4 4 . 9 0  2 6 . 3  4 4 . 8  4 . 9 0  2 6 . 4  

3 €I N 2 H  200-20 1 Ci3Hi8N6.2HC1" 47 .2  6.0.5 2 5 . 4  47 .2  6 . 3 1  25.6 
4 H  N 2 CrHj 202.4  CijH2,Sfi. 2HC1 30 .1  6 . 6 9  2 3 . 4  4 9 . 9  6.89 23 .2  
5 4-CII3 T 2 H  203,5-205.5 C14H2&6.2HC1 48 .7  6 .38  2 4 . 4  4 8 . 4  6 . 4 4  2 4 . 4  
6 4-C1 N 2 H  220-221 CiaHi&lX6. HC1" 2 3 . 6  2 6 . 1  
7 4-F N 2 H  194- 196 Ci3HiiFSe 2HC1 44 .7  3 .45  2 4 . 1  44 .7  h.49 2 3 . 8  
8 :S-CF, N 2 H  184-186 Ci4Hi7FzKfi. 2HC1 4 2 . 2  4 . 7 6  2 1 . 0  4 2 . 3  4 . 7 8  2 1 . 2  

10 I €  N 3 H  188-189 C14H1.0Nfi G 1 ,  8 7 ,  3.5 S O .  9 61. 6 7 .  22 3 0 .  G 
234-236 CinH20Nfi.2IICl 48 .7  6 . 3 8  2 4 . 4  48 .7  6 . 4 1  2 4 . 6  

1 1  3-c1 x 3 I1 165-166 CIIH~~CING 54 .7  6 . 2 0  2 7 . 4  3 4 . 7  6 . 4 7  2 7 . 4  
12 I1 CII 3 b 1 36- 1 39 C28HsSFN; .2CyI1204c 57.2  G .  26 14 .6  37.0  6 ,  44 14 .3  
13 11 CEI 3 I1 244-243 CljHllNj G G . 3  7 . 7 3  2-5.8 67 .0  7 . 8 2  2 6 . 0  

203-204 CljHriSj. HC1 3 8 . 5  7 . 1 6  2 2 . 8  38 .9  T.04 22 .5  
14 I1 CH 3 t l  218-220 C2gH43N6.2HCI 64 .2  7 .73  15 .5  63.8 7 . 8 0  1.5.4 
1.5 I1 x 4 H 195-196 CijH?JVfi.HCl 33 .7  7 . 1 2  26.0 -53.6 7 . 1 2  2 6 . 0  

l k  A n d .  Calcd: C1, 21.4; iieiit, equiv, 110.3. Foulid: C1, 21.2; neut eytiiv, 110.5. 4-p-Fliioropheiiylpiperaziiio~~ropyl. Di- 
oxalate. d 4-Phenylpiperidiiiopropyl. e Anal. Calcd: HC1, 11.2; neut eyuiv, 164.5. Found: HCI, 11.2; iieut equiv, 166.5. Snul. 
Calcd: IICI, 10.0; neut equiv, 181.8. Fotuid: HCI, 9.95; rieut equiv, 183.2. 
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9 3,4-C12 N 2 I-I 207-209 CiaHi~ClpN6. HC1' 2 3  1 2 2 . 9  

SCHEME I1 

possess potent a-antiadrenergic activity. They blocked 
aortic strip and nictitating membrane responses to 
epinephrine, antagonized the vasoconstrictor and 
pressor responses to norepinephrine, and produced 
reversal of blood pressure responses to epinephrine. 
Some 5-dialkylaminoalkyltetrazole derivatives ap- 
peared to be more potent in vivo than in vitro as com- 
pared with the commercially available adrenergic- 
blocking drugs. They also evoked proportionally 
greater blockade of sympathetic nerve stimulation. 
Furthermore, their action \vas much longer than that 
of drugs such as azapetine and phentolamine and, un- 
like that of phenoxybenzaniine, immediate in onset 
and apparently of the competitive equilibrium type. 

All of the compounds tested lowered the blood pres- 
sure acutely when injected in rats. Compound 3 
(~oler t ine) ,~  selected as the prototype, was found to 
be potent in lowering the blood pressure in anesthetized 
rats, dogs, and cats. The hypotensive action was 
apparent a t  doses of 0.01 mg/kg iv in the different 
species and was marked and prolonged at 1 mg/l;g. 
This dose also produced a clear lowering of blood 

(9) I'ropo9ed generic name for 5-[?-(d-plien~ I - l -p ipera~in~I)e t l~yI ] te t ra -  
/ole ligrlroclilorlde 

pressure in unanesthetized normotensive, renal hy- 
pertensive, and mecamylamine hypertensive dogs. 
The chronic oral administration a t  single daily doses 
of about 0.2 and 0.6 mg/kg of the drug-induced sus- 
tained lowering of the blood pressure in mecamyl- 
amine hypertensive dogs. The detailed pharmacology 
and the structure-activity relationships on these 
compounds were reported by our 1aboratory.lO 

Experimental Section' 
The melting points and analyses for the co~npouiids are giveii 

in Tables 1-111. 
5-  [2-(4-Phenyl-l-piperazinyl)ethyl] tetrazole Hydrochloride 

(Method A).-A mixt,ure of 4-phenyl-1-( 2-cyanoethy1)piperazirie 
(430 g, 2.0 moles), N H E I  (118 g, 2.2 moles), and XaS,  (144 g, 
2.2 moles) in 1.5 1. of DlZIF was heated a t  125" for 20 hr. The 
reaction mixture was cooled to room temperature and the inor- 
ganic salts were removed by filtration. The filtrate was coiicen- 
trated in ~ C U O  and diluted with 1.5 1. of acetone. The mixture 
was stirred for 2 hr and the dark yellow product was collected 
w i i  a fiker and washed with acetone, yield 265 g, mp 160-170". 
The crude solid was recrystallized from 4000 ml of hot water 
(with charcoal t,reatment) to give a light tan crystalline solid 
of mp 186-188", yield 217 g (after drying at 35"). This solid 
was added to 1 1. of %propanol containing 100 g of concent,rat,ed 
HCI. The mixture was heated to boiling and just enough water 
was added to dissolve the solid. The hot solution was ti,eat.ed 
with charcoal and cooled in an ice bath to give a hydrochloride 
of mp 206-207", yield 207 g (35.2%). 

Anal. Calcd for Cl3Hi8Nfi.HC1: HCl, 12.4; S, 28.5; m i i t  
equiv, 147.3. Found: HCI, 12.5: N, 28.5; neut equiv, 146.8. 

5 -  [2-(4-Phenyl-l-piperazinyl)ethyl] tetrazole Hydrochloride 
(Method B). A. 4-Phenyl-1-cyanoacetylpiperazine.-To a mix- 
ture of 32.4 g (0.20 mole) of 1-phenylpiperazine i r i  150 ml of 
berizeiie and 50 ml of 20y0 NaOH was added 22.5 g (0.20 mole) 

(10) R. Rodriquez, E. Hong, H. Vidrio, and E. G. Pardo, J. Phawnacol. 
E x p t l .  T h e r a p . ,  148, 54 (1965). 

(11) All  melting points are corrected and were determined rising a Biirlii 
capillary melting point apparatus (11.. Biichi, Glasapparatefabrik, Flawil, 
Switzerland). Infrared spectra were determined with Perkin-Elmer 
Model 237 grating spectrophotometer. Titrations \\ere carried out witti 
a Gargent Model  D recording titrator. 




