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2-.Methoxy-2-(3-methoxyphenyl)ethylamiue (1) has been shown to produce a hypotensive effect in chloralosed 
cats at doses very much smaller than those which cause adverse effects. It appears to lower the blood pressure 
by inhibiting ths pressor responses resulting from central nervous system reflex control and not. by ganglionic 
blockade or peripheral adrenergic blockade. The hypotensive effect is produced by the f —} isomer of 1 and not 
by the ( + ) isomer. Nineteen analogs of 1 are described. 

J it ;t search for compounds which lower blood pres
sure, the new compound 1 was found to have interesting' 
activity. It appeared to produce a hypotensive effect 

OHO CHKX'H ,)('HNH. 

purified are described in Table I I ; other intermediates 
were used without purification. 

Compound 1 was resolved into its optical isomers. 
It was necessary to use both the (. + ) and ( —) forms of 
tartaric acid to obtain the ( + ) and ( —) forms of the 
base. The physical constants of various derivatives are 
given in Table I I I . 

by a mechanism which involved neither ganglionic 
blockade nor peripheral adrenergic blockade. Related 
compounds (Tables I1 and I I P ) were prepared for 
pharmacological examination. Several /3-alkoxy-tf-
arylalkylamines have already been described/' 

Those compounds where R3 = R4 = H were prepared 
by the general route shown in Scheme I. Reduction of 

SCHEME 1 
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the nitro compound was carried out conveniently with 
r>% Pd-charcoal and hydrogen under pressure (method 
A), or, when a group susceptible to catalytic hydro-
genation or hydrogenolysis was present, with LiAlH4 

(method B).3 d Compound 5 was prepared by catalytic 
reduction of the intermediate nitro compound in the 
presence of formaldehyde. Catalytic reductive alkyla-
t'ion of 1 in the presence of acetone gave 6. Compound 
7 was obtained by reducing the \- / /-bufyryl derivative 
of 1 with LiAlH4. Under Eschweiler Clarke conditions 
(HCHO + HCOOH) 1 was converted to 8. Catalytic 
reduction of the allyl analog 14 gave the //-propyl 
analog 15. Xo special attempt, was made to separate 
the two possible racemates for each of 4 and 10. 

Intermediate nitro ethers were prepared by addition 
of alcohols to nitrostyrenes, ; !a which were themselves 
obtained by condensation of the appropriate aldehyde 
and nitroalkane. Those new intermediates which were 

(1) A. 1). Alnley and R. H o w , t". K. Pa ten t Specification 1,017,691 
i 1902). 

i2) K. Howe. U. K. Pa t en t Specification 1,018, 1 1 :i i l a e t i j . 
i.'i) ta) K. W. R o s e n m u n d , Ber.. 46, 1.034 t lH l i i l : ;lil G. K. Elphick and 

.1. A. Otiun. ./. I'l.i/yiol. (London) , 8 1 , 422 UI IMl ; ft-; IS. R e i r h e n , .1,•••/,. 
I'luirm.. 274, :<«!) i'UW(i); (d) K. \Y. .Merx a n d .1. Kink, i7.tr/.,289, :117 :l!Jo(i). 

Biological Results and Discussion 

The results of the screening test, given in Table IV for 
the six most potent compounds were obtained as 
follows.4 Cats were anesthetized with chloralose (80 
mg kg iv) and Iheir blood pressures were recorded 
continuously. Three sets of pressor responses that, were 
to serve as control values were obtained by (a) occluding 
the carotid arteries for a standard brief period, (b) 
administering a s tandard dose of l-phenyl-4,4-dimethyl-
piperazinium chloride (PDF) , and (c) administering a 
standard dose of norepinephrine. The test compound 
was then administered by continuous intravenous in
fusion during 20 .30 min, the change in blood pressure 
was then noted, and the three sets of pressor responses 
were again obtained. The figures quoted in Table IV 
were calculated as follows. For compound 5 the blood 
pressure1 fell from a control value of lot) to 10") mm, 
i.e., 'M)%\ the control carotid occlusion response was 
+ 7.Sf;'( and that after administration of 5 was + '24c<. 
i.e.. the response had been reduced by 4U<% . 

Compound 1, which was given most attention, caused 
a fall in blood pressure, and when the carotid arteries 
were subsequently occluded the consequent, pressor 
response was markedly less than that observed in the 
control period. When P D F or norepinephrine were 
subsequently administered intravenously, the con
sequent responses were greater than those observed in 
the control period. Since 1 does not reduce the pressor 
response to PDF, it must produce its hypotensive effect 
by a mechanism other than that which involves gan
glionic blockade. Further, since it does not reduce the 
pressor response to norepinephrine it must produce its 
effect by a mechanism other than that which involves 
peripheral adrenergic blockade. The pressor response 
to carotid artery occlusion is of a reflex nature, and it is 
probable that 1 acts by a central reduction of sym
pathetic vasoconstrictor tone, that is to say. it pro
duces its hypotensive eifect by inhibiting the pressor 
responses resulting from central nervous system reflex 
control. This view of the mode of action is supported by 

,l,i IlioloKical t c s t m t i u , carried out l,.\ i)r, .1. W f.lack and Mr . I) 
i t imlop. w horn we t h a n k 

i7.tr/
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TABLE I 

|3-ALKOXY-(3-PHENYLALKYLAMlNES 

OR1 R2 

C o m p d 
1 
2 
3« 
i' 
5 
6 

9 
10' 
11 
12 
13 
14 
13 
16 
17 
18 
19 

CHa 

Ri R"-

C H i H 
' -Ch lo ro ana log of 1 
B'-MeO ana log of 1 

CHa 
CHa 
CHa 
CHa 
CHa 
CHa 
CHa 
CHa 

CH2CH3 
CH2CH3 

C H 2 C H = C H i 
( C H . ) . C H a 

C H . C B H S 

C H 2 C H 5 
CHsCsHo 
CH2C6H6 

20 CHaCaH.Cl-p 

C H j 
CHa 
CHa 
CHa 
CHa 

CH2CH3 
CH2CH3 
C H J C B H S 

CHa 
CH2CH3 

CHa 
CHa 
CHa 
CHa 

CH2CH3 
CH2C6H5 

CHa 

CHa 
H 
H 
H 
H 
H 

CHa 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 

H 
CHa 

C H ( C H i ) . 
( C H a b C H a 

CHa 
H 
H 
H 
H 
H 
H 
H 
H 

CHa 
H 
H 

H 

» Methods refer to Experimental Section, 
material. d C: calcd, 47.1; found, 46.6 

C r y s t n 
M e t h o d 0 F o r m solvent ' ' Alp, °C 

A HC1 M e . C O 122 
B H y d r o g e n oxa la te H 2 0 199-200 c 

B Base P(fi0)b 66 
A HC1 EtOAc-Me-aCO 135 
g HC1 M e O H - E t O A c 153-154 
g HCI MejCO 127 

H y d r o g e n oxa la te M e O H - E t O A c 186-187 
HCI M e O H - E t O A c 172-173 
HCI M e O H - E t O A c 176-177 

H y d r o g e n oxa la te E t O H - E t O A o 142-143 
H y d r o g e n oxa la te M e O H - E t O A c 138-140 

H C I M e O H - E t O A c 153-154 
HCI M e O H - E t O A c 136-137 

Oxa la t e M e O H 200 
O x a l a t e h y d r a t e M e O H - E t O A c 188-189 

HCI M e O H - E t O A c 190-191 
HCI E t O A o 161 

Oxa la t e h e m i h y d r a t e M e O H 194 
H y d r o g e n oxa la te E t O A c 129 

h e m i h y d r a t e 
H y d r o g e n oxa la te M e O H - E t O A c 167 

6 P(60) is petroleum ether (bp 60-80 
' Compound kindly prepared by Dr 

R* 

I I 

H 
H 
H 
H 

CHa 
H 
H 
H 
H 
H 
H 
H 
H 

CHa 
H 
H 

H 

a 
Q 

A 
A 
B 
A 
A 
B 
Q 

B 
As 7 

B 
B 

B 

F o r m u l a 
C ioHuCINO. 
C.iHieClNOs 
C n H u N O i 
C n H u C l N O ; 
C n H , s C l N 0 = 
C u H s i C l N O : 

CieHssNOt 
C U H M C I N O . 

CnHisClNOa 
CuHsiNOe 
CisHsiNOe 
C11H11CINO2 
C1.H20CINO2 
CsuHneNzOi 
C.eHioNiOs-HaO 
C1SH20CINO2 
Ci8H,.<ClN"02 
CaeH44X.Os-O.5H2O C. 
C a H a N O e - O . o H s O C 

C, H. N 
H, \ ; C 
C, H, N 
C, H, N 
C, H , N 
C, H. N 
C, H , 
C, CI. 

C, H; 
C, H. 
C, 

N 
N ; H* 
CI, N 
N 
N 
CI, N 
CI, N 
N 
N ' 

X 
H* 

N 
N 

H, N CiaHioClNOa C, 
0 Melting; point given in ref 1 was that of crude 
B. J. McLoughlin. / Nmr (CDCU) showed 

that this was a mixture (9:1) of isomers but it was not possible to assign configurations. » See Experimental Section. h H: calcd, 
8.1; found, 7.4. ' Nmr (CDC13) showed that this was a mixture (11:9) of isomers but it was not possible to assign configurations. 
' N : calcd, 5.3; found, 5.8. * H: calcd, 7.5; found, 7.0. 

C o m p d 

21'J 

22 
23 
24 
25 

11 

CH3 

CH2CH3 

CH 8 CH=CH 2 

CH2C6H5 

CH2C6H4Cl-p 

N l T R O S T Y K E N E S AND 

l l 1 112 

R O ^ 

R . 

TABLE II 

/3-METHOXY-/3 

^ L ^ C H = u 
C r y s t n 
so lvent 

EtOH 
EtOH 
MeOH 
CeHi2 

EtOH 

Ri ? C H 3 

-PHENYLNITROETHANES 

CHNO, 

J^^CHCH.NO, 

M p , »C 

114-115 
104-105 
61-63 

89 
114 

F o r m u l a 

C0H8ClNO3 

CoHnNOa 
C„H„NO a 

C,;,HI3N03 
C,SH12C1N03 

Analyses 

C, H, N 
C, H, N 
C, H, N 
C, H, N 
C, H, CI, N 

^ \ c 

26 CH 3 0 Cl 
276 CH 3 0 H 
28 C6H5CH20 H 

0 Has Cl in the 2 position of benzene ring. 
/S-nitrostyrene was described by H. Kauffmann, Ber., 50, 635 (1917) 

R2 

H MeOH 105 Ci0Hi2ClNO, C, H, N 
CH„0 EtOH 62-63 CnHi5N05 C, H, N 
H E t O H - H 2 0 67-69 C16H17N04 C, H, N 

1 Compound kindly prepared by Dr. B. J. McLoughlin. The intermediate 2,5-dimethoxy-

the evidence that it causes neither a fall in cardiac 
output nor a direct vasodilatation. The precise mode 
of action is not known. 

Estimates of the acute toxicity (LD50) of compound 
1 in mice were made. When given orally it has an 
LD50 of 700-750 mg/kg and when administered 
intravenously it has an LD50 of 50-55 mg/kg. 

The ( —) isomer of 1 • HCI (i.e., 34) was approximately 
twice as potent as the racemic form of 1. At 1.5 and 
0.75 mg/kg it caused a fall in blood pressure of 40 and 
25%, respectively. The (+ ) isomer of 1 • HCI (i.e., 33) 
has no hypotensive effect at similar doses. 

The most potent compounds in the series were those 
with structures very close to that of 1. Compounds in 

which one or both of the methoxy groups are replaced 
with ethoxy groups (9, 12, and 13) and two of the three 
secondary amine analogs of 1 (5 and 7) had a good 
level of activity. Potency fell away sharply for the 
other compounds. Two of the six compounds in Table 
IV potentiated the carotid occlusion response (one only 
slightly) which serves to underline the doubt about the 
mode of action of this type of compound. 

Experimental Section8 

The general experimental methods A and B are representative 

(5) W h e r e ana lyses a re ind ica ted only by symbols of t h e e l ements , 
ana ly t i ca l resul ts ob ta ined for those e lements were wi th in ± 0 . 4 % of t h e o 
ret ical va lues . 

CaeH44X.Os-O.5H2O


„ | - ' U , . .1.V 

- 7 l i 0 

- 7 5 . 0 

-.-77 1 

- 7 7 . 9 
+ 90 1) 

— 9 5 . 0 

4-40 .0 

- m :: 

( one]) in 
M-o. •; 

1 .01 

1 o 

1 .07 

1 04 

1 01 

1 .0 

1.11 

I 1)1 

l o n i i u i i i 

C u l l j i N ( K 

CuH.. ,X(X 
CinHuXO" 
CIUHLL.XO, 

CnHieClXO,. 
CiiHuiCMXO-j 

0 , ,H 2 1 X(K 
C,,H-2,X(K. 

(' 
(' 
0 

(' 
C 

('. 
(' 
C 

A n u l y s e . 

, 11, X 
, II . X 

, II , X 

, 11, X 

, II . CI, 
, II, CI, 

, II, X 

. 11. X 

X 

X 

Coinpd 

1 

5 

~ 
9 

12 

13 

T u t a l dose, 

niK. ks-r 

l.."i 

2 .7) 

.").() 

.").()" 
2 . 0 

( i .O 

( i .O 

1 . 0 

.'CO 

T 
E F F I X ' T O.N 

.Blood 
pressure 

- 20 

- 3 0 

— .">.") 
- 2 ! ) 

- : ;o 
-21) 

- . 4 0 

- . 4 0 

- 29 

ABI.I; IV 

B L O O D T 

-< 
Caro t id 

occlusion 
pressor 

response 

- 3 7 

- : J : > 
- .i.") 

- : j l 

- 4 ! ) 

+5 
- 5 3 

+ 33 

- i s 

' K K S S T R K 

change in -

P U P 

pressor 
response 

4-19 
+ 150 

+ 230 

- 1 4 1 

- 7)4 
+ 48 

- 1 0 

+ 31 
+ 7)0 

Norepinepi 
r ine 

pressor 

response 

+ 39 

+ 117 

+ 280 

+ 47. 

-r2(i 

+ 31 

+ 111 

+ 2 
+ 20 
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I s o M F K S (IF COMPOUND 1 AM) TI1EH; S A L T S 

l-'inal f i 'ysui Op : nun i i.i 
\ o . (.'oinpd solvem [up, 4 ' 

29 ( + )-l hydrogen ( + )-lail rale MeOH 1(32-103 
30 ( - ) - l hydrogen ( - i - t a r t rate MeOH 162 103 
31 ( + ) - l 103 107 (1 3j 
3 2 ( - )-l 103 107 ( 1 . 3 

33 ( + ) - l hydrochloride MeOH-EtOAc 124 127, 
34 ( - l-l hydrochloride MeOH-EtOAc 124-127) 
37> (-t-)-l hydrogen ( - Martrate MeOH-KtOAc 154 
36 ( - ) - l hydrogen (+)- tar t ra te M e O H E t O A c 17,4 

" n-"i> 1.7)260. '• H2"i> 1.5261. 

EtaO. The dried Et4J extract yielded 3-allylo.xybenzaldehyde, 
bp X7--890 (0.9-4.1 mm). 

X-[2-Methoxy-2-(3-methoxyphenyl)ethyl]methylamine (5i. 
l-(3-Methoxypheiiyl)-2-iiilroethj'l methyl ether (0.3 g), formalin 
(40 ' ( , 2.6 ml), concentrated HOI (3.l' ml), Pt-O (0.3 g). 5 f , 
I'd C (0.1. g.i, and KtOH (20 ml) were hydrogenated at room 
temperature and 100 atm. The mixture was filtered and the 
filtrate was evaporated. The residual oil was shaken with HOI 
! 1 .V. 100 ml) and Et2() (00 ml). The aqueous acidic solution was 
basified and extracted with Et2(). The extract contained 5 
(3.1 g. 7)3',) which was converted to its 1101 salt bv ethereal 
HOI. 

X-IsopropyI-2-methoxy-2-(3-methoxyphenyl)ethylamine 16). 
Compound 1-HOl (5.7 g.i. Me,CO (2 ml), H.O (30 ml), and 5 ' , 
I'd 0 (0.5 g.i were hydrogenated at 75° and 90 atm. The mixture 
was filtered and the filtrate was evaporated to dryness in raniu 
to yield 6 (3.55 g, 52' c ). 

. , . . , . , 1 , , N-/)-Butyl-2-methoxy-2-(3-methoxyphenyl)ethylamine 7). 
•' Administered mtraduodenally. Compound 1 base (5 g, 0.028 mole), (,)-PrCO)2<) (5 g, 0.032 mole). 

and /(-PrO(),II (10 ml) were heated ai 100° for I hr. cooled, and 
for the compounds reported in Table I. Melting points and poured into IM> (500 ml r The mixture was extracted with 
reerystallizing solvents given in the tables are usually not EM ); theexl ract was washed with XaOH ! 1 .V) and then dried and 
repeated in the text. evaporated. The residual X-«-l>utyryl-2-iiiethoxy-2-(3-niethoxy-

l-(3-MethoxyphenylJ-2-nitroethyl Methyl Ether. A solution phenyl lelhylaniine (6.5 g i in lit4) 1100 ml) was added to a stirred 
of 3-melhoxy-p;-nitrostyrene6 (20 g, 0.1 12 moleiin MeOII (400 ml) suspension of Li.Mil, (5 g; in EM) (350 ml). The mixture was 
at 60° was cooled rapidly lo 20° and then a solution of X'a (5.2 g. heated under reflux for 2 hr and cooled, and then 114 ) (30 ml! 
2eqtiiv) in MeOH (100 ml) was added rapidly. The mixture was was added. The mixture was filtered and the solid residue was 
shaken for 5 miu and then AcOH (16 ml) was added. The mixture washed with EM ). The combined EM ) solutions yielded 7 which 
was shaken for 5 min more, poured into 114) (3 1.), and then ex- was converted to the hydrogen oxalate t3.0 g, 33',(. )• 
t raded with EM). The dried extract was evaporated to give XT,N-Dimethyl-2-methoxy-2-(3-methoxyphenyl)ethylamine (8). 
l-(3-methoxyphenyl)-2-nitroethyl methyl ether as an oil (22.3 -Compound 1 base (2g) . HC02H (9Sr)., 10 ml), and formalin 
g. 95', ' ). (40' , . 10 ml • were heated at 100° for 10 hr and then evaporated 

A. 2-Methoxy-2-(3-methoxyphenyl)ethylamine ( l i . A solu- to dryness i„ nicuo. XaOH (I A'. 25 ml) was added and the 
lion of l-(3-methoxyphenvl)-2-nitroethvl methvl ether (21.5 gj mixture iva- extracted with EM). The extract yielded 8 (1.4 g. 
in AcOH (100 ml) mid H,SO, (4 .V, 25 ml), and 5';,, I'd C t 1 g) 0 1 ' , t. 
was hydrogenated under pressure at room temperature until 2-Methoxy-2-(3-/,-propyloxyphenyl (ethylamine 115). Oom-
absorplion of H, was complete (10 hr). The mix! lire was filtered pound 13 oxalate (1 g) in EtOII (75 ml) and I'M) (0.2 g! were 
and the filtrate was evaporated to about 40 ml in rttciio. 114) shaken in hydrogen (1 aim) at room temperature. The mixture 
(100 ml) was added and the mixture was extracted with EM>. was tillered and the filtrate was evaporated to dryness. The 
The acidic aqueous solution was basified and extracted with residual solid was 15 oxalate (0.75 g. 7 1 ' , J. 
EM) giving 1 as an oil, bp 103-107° (1.3 mm). Ethereal HOI 3-Benzyloxy-rJ-nitrostyrene (24). A solution of 3-benzylox\-
was added to a solution of the base Et4) : 1 • HOI separated (10.3 benzaldehyde7 (9,0 g! and ammonium acetate (3.6 g) in OTI.iXt )2 

g, 40'', ): iinir dm 1 base in 01)01;,) T 2.70- 2.S5 (m, Aril at (4.5 ml) and AcOH (36 ml) was heated under reflux lor 2 hr and 
C-2, 1), 3.10-3.30 (m, Aril, 3), 5.90 (t, Cr7(OOH,), 1), 6.27) then poured into II .,(>. Compound 24 (10 g. 92',') ! separated ns 
(s, ArOC//;1, 3), 6.75 (s, 011(0(7 / , ) 3), 7.0 7.3 (br s. ( 7 / ,XIE . a solid. 
2), 7.7-8.2 (br s exchanged with 1)4), X/O, 2). 3-i4-()hlorobenzyIoxyjbenzaIdehyde. 3-Hydroxybenzaldehydo 

B. 2-f3-Allyloxyphenyl)-2-methoxyethylamine (14). A solu- ,41 g, 0.33 mole) was added to a solution of Xa (7.6 g. 1 equivj 
(ion of l-(3-allylo.xyphen\i)-2-ni(roethyl methyl ether (17 g) in in ElOH (100 ml). A solution of l-chlorobenzyl chloride (57.2 
EM) (60 ml) was added during 30 min lo a stirred suspension of g. 0.355 mole) in ElOH (100 ml) was added and the mixture was 
I.iAlH, (6 g) in EM) (300 ml) and then the mixture was heated stirred under reflux lor 1 hr. The EtOII was evaporated, Et.O 
under reflux for 16 hr. The mixture was cooled, and ice and H2(> (500 ml) was added, and the mixture was washed with XaOH 
(30 g) were added and then XaOH (1 .V, 300 ml). The organic (2 A') and then with H2( >. The dried EM> solution was evapo-
malerial was isolated by extraction with EM.). This extract rated and the residual oil was distilled, bp 100-108° (0.8 mm), 
was washed with HOI (0.5 A") and then the acid washings were 58 g ( 7 1 ' , ). 3-i4-OhlorobenzyIoxy)benzaldehyde had mp 50" 
basified and extracted with EM). This extract gave 14 as an oil from litOH. Ann!. (CHIIIIC1(>2) 0, II, 01. 
( 8 . 8 g , 5 9 ' , J . It was converted lo its oxalate with I he appro- ( + )-l Hydrogen ( + (-Tartrate (29). A solution of ( ± )-l base 
priate amount of (OOOHj, in Me2C<). < 10.1 g, 0.089 mole) in Me2CO (100 ml) was added to a stirred 

3-AIlyloxybenzaidehyde.- -3-lIydrnxybenzaldehyde < 100 g, 0.82 solution of f' + MarUuie acid (13.35 g, 0.089 mole) in Me2CO (400 
mule ), lOOOj i 115 g, 0.83 mole ). ally! bromide 1100 g, 0.S2 mole i. nil) at 50". Stirling was continued for 5 min and then the mixture 
ami Ett )H i 125 nil) were healed under reflux for 4 hr, cooled, and was allowed lo cool lo room temperature. The mixture was 
then poured into IM ) (I 1.1. The mixture was extracted with filiered and the fillrale was retained for further examination. 
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The residual solid, mp 110-120°, [a]21D +10.7° (c 1.0, H20), 
was crystallized from MeOH until the rotation became constant. 
Thus 29 (6.6 g, 45^) was obtained. The free base (+)-l (31), 
( + )-l-HCl (33), and (+)-l hydrogen (-)-tartrate (35) were 
obtained by conventional methods. 

( —)-l Hydrogen ( — )-Tartrate (30).—The retained filtrate and 
the crystallization mother liquors from the preparation of 29 were 
combined and evaporated. NaOH (2 X) and saturated aqueous 

NaCl (100 ml) were added and the mixture was extracted with 
Et>0 (130 ml, three times). The extract yielded optically impure 
( - ) - l base, M 2 1 D -30° (c 2.2, EtOH)." This ( - ) - l base (13.1 
g) in MeOH (60 ml) was added to a solution of (— )-tartaric acid 
(10.8 g) in MeOH (60 ml) at room temperature. The solid 
which separated, mp 151-154°, M 2 1 D -56.5° (c 1.06, H20), was 
crystallized from MeOH until the rotation became constant. 
Thus 30 (6.6 g, 45('() was obtained. 

Hypocholesterolemic 5-Subst i tuted Tetrazoles1 

RONALD L. BUCHANAN, VILMARS SPRANCMANIS, AND RICHARD A. PARTYKA 

Research Division, Bristol Laboratories, Division of Bristol-Myers Company, Syracuse, Xew York 13201 

Received March 17, 1969 

A number of 5-aryloxyalkyl-, 5-arylthioalkyl-, and 5-anilinoalkyltetrazoles, along with a few other related 
5-substituted tetrazoles, were synthesized by standard methods. A novel tetrazolylethylation reaction was used 
to synthesize 5-[/3-(3-chlorophenoxy)ethyl]tetrazole (53) and 5-[/3-(3-chloropheuylthio)ethyl]tetrazole (68). In 
general, the 5-arylthioalkyltetrazoles provided the best combination of high hypocholesterolemic activity and 
low toxicity. 

I t is well known tha t 5-substituted tetrazoles and 
their carboxylic acid analogs have comparable dissocia
tion constants.2 '3 I n some cases this physiochemical 
analogy has been reflected in similar biological ac
t ivi t ies . 4 - 9 

In connection with other studies, it was discovered 
tha t 5-aryloxymethyltetrazoles (I) were inhibitors of 
cholesterol biosynthesis from acetate-1-UC in vitro.10 

Follow-up in vivo studies revealed tha t these compounds, 
although somewhat toxic, lowered normal serum choles-

H 

Ar- -O—CH ) v^Nv 

T 
N — 

I terol levels in rats. The plant growth hormone activity 
of some compounds of type I has been reported by 
McManus and Herbst.5 In view of the similarity of 
these compounds to the known serum lipid lowering 
agent ethyl a-(4-chlorophenoxy)isobutyrate (clofi-
brate) ,1 1 whose active principle is the corresponding 
carboxylic acid, a number of compounds of general 
structure I I were synthesized. 

R 
X = O, S, S02, NH 

Y = C„ —>- C, 
alkyl (straight or 
branched chain). NH 

H = H, CH, 

Ai—XY-
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R. A. Partyka, U. S. Patent 3,337,576 (1967). 
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(3) R. M. Herbst, "Essays in Biochemistry," John Wiley and Sons, 

Inc., New York, N. Y., 1956, p 141, 
(4) C. van de Westeringh and H. Veldstra. Ree. Trav. Chim., 77, 1107 

(1958). 
(5) J. M. McManus ami It. M. Herbal., ./. Org. Chum., 24, 1464, (1959). 
(6) J. K. Elwuod, R. M. Herbsl., and Ci. L. Kilgour, ./. Uiol. Chem., 240, 

2U73 U965J. 
(7) B. Brouwer-vau SlraaLen, D. Solinger, C. van de Westeriugh, and ii . 
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The bicyclic dihydrobenzofuran and benzothiophene 
derivatives I I I and IV (compounds 86 and 87 in Table 
I I I ) were also prepared. 

Ill IV 

The object of these synthetic modifications was to 
obtain compounds which combined potent hypocholes
terolemic activity with low toxicity. This paper 
describes the preparation and some physical properties 
of these 5-substituted tetrazoles along with the pre
liminary hypocholesterolemic screening data. 

Chemistry.—In most cases the syntheses involved 
the preparation of the requisite nit riles (Table I I ) , 
which were then converted to the desired tetrazoles 
(Table I I I ) by standard methods. 

Where carboxylic acids were used as starting ma
terials, conversions to the corresponding amides (Table 
I) were effected by accepted methods. These amides 
were then converted to nitriles (Table II) either by 
vacuum distillation from P2O512 or by reaction with 
POCI3 and Et 3X. 9 

The aryloxy- and arylthioacetonitriles were prepared 
by refluxing the appropriate phenols or thiophenols with 
chloroacetonitrile in a slurry of K0CO3 in acetone5 or in 
XaOMe-AleOH. 1 3 Homologs (straight or branched 
chain) were prepared by base-induced condensations 
of the phenols or thiophenols with bromoalkylnitriles 
or acrylonitrile14 (Scheme I) . 
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SCHEME I 

NaH 
ArXH + BrCH(CH2)„CN 
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R 

-*- ArXCH(CH2)„CN 

R = H, CH3, CoH6; X - O, S; n = 0, 2 
Triton B " 

ArXH -f- CH2=OHC.\ > ArX(CH,),CN 
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I l l , John Wiley and Sons, Inc., New York, N. Y., 19,55, p 493. 

(13) R. Dijkstra and H. J. Backer, Ree. Trav. Chim., 73, 569 (1954). 
(14) S. A. Heininger (to Monsanto), U. S. Patent 2,819,291 (1958). 


