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recrystallization from Skellysolve E. Anal. (C2oHi7Br2NO), Br, 
N, N.E. 

5,ll-Dihydrodibenzo[i,e] [l,4]thiazepine-5-carboxamide (III-
28).—To a solution of 8.2 g (0.046 mol) of 111-24, 2.8 g of dry 
C5H5N, and 80 ml of dry PhMe, at - 1 0 ° , was added dropwise 
47 ml of a 15% w/v of C0C12 in PhMe. The work-up of this 
reaction mixture and the subsequent reaction of the intermediate 
carbamoyl chloride with E t O H - N H 8 followed the published pro
cedure.20 The yield of crude 111-27 was 1.45 g; chromatography, 
in C6H6 solution, on 60 g of alumina (Harshawr, Chromatographic 
Grade), followed by successive elutions with C6H6 and f-PrOH. 
and repeated recrystallizations from C6HS were required to give 
pure III-28.8 

5-Acetyl-7-chloro-5,ll-dihydrodibenz[w,eJ [l,4]oxazepine (III-
10).—A solution of 2.0 g (0.0087 mole) of 7-chloro-5,ll-dihydro-

dibenz[b,ej [L^joxazepine,2" 25 ml of Ac4), and 0.4 g of /Moluene-
sulfonie acid was heated under reflux for 2 hr, coned to dryness, 
and the residue distributed between 50 ml of Fjt»0 and 25 ml of 
satd aq NaHCOs- The E t 2 0 layer was sepd, washed with said 
aq N'aCl, dried, and coned to give 2.4 g of 111-10. 

6- [ (o-Bromobenzy 1 )oxy] -a,a,a-trifluoro-m -acetotoluidide (II-
4). A mixture of 20.0 g (0.052 mol) of 11-2. 8.6 g (0.1 1 mol) of 
anhyd AcONa, and 120 ml of glacial AcOH was heated under 
reflux for 3 hr, cooled somewhat, and poured into 800 ml of 
HtO. The oil, that sepd initially, solidified, and was filtered 
and dried to give 1(1.4 g of II-4. 

(8) The difficulties encountered in this synthesis are similar to those 
previously described in the oxazepine series, and are involved in the reaction 
of the heteroeycle with phosgene.~c 
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The synthesis and serum cholesterol lowering properties of a new class of alkylidenedithio bisphenols and re
lated compounds are discussed. Maximum activity is shown by 4,4'-(isopropylidenedithio)bis(2,6-di-i-butyl-
phenol). A few other members of the class show moderate to good activity and these are produced by substitu
tion of a Me group or an i-Pr group for one i-Bu group in the phenolic nucleus, or substitution of Et for Me in 
the isopropylidene moiety. Other reported structural variations resulted in a reduction of activity or, most 
often, a loss of activity. 

This work represents part of a program on the syn
thesis of nontoxic oral hypocholesterolemic agents, 
and is concerned with the structure-activity relation
ships of a new class of alkylidenedithio bisphenols. 
Serum cholesterol depressant activity of the most 
active member of this class has been described.1'2 

Response was shown by mice, rats, monkeys, and hu
mans. 

This compound (1), 4,4'-(isopropylidenedithio)bis-
(2,(j-di-(-butylphenol), was prepared by acid-catalyzed 

condensation of 4-mercapto-2,6-di-<-butylphenol with 
acetone. 

A generalized structure for this class of compounds 
is given below. 

The effect of the following variations in structure on 
hypocholesterolemic activity in mice was examined: 

(1) ,1. \V. Barnhart, .1. A. Sefranka, and I). D. Mcintosh. Fed. /'roc., 28, 
268 (19B9). 

(2) J. P. Colmore, A. S. Norrby, D. A. Vloedmon, H. H. Schweem, J. 
Nakano, and K. M. Dubowski, 4th International Congress of Pharmacology, 
Basel, July 14-18, 1869, p 405. 

(1) size and degree of branching of alkyl groups Rj and 
R2; (2) replacement of Ri and R2 by H or Br; (3) 
substituting H for OH; (4) substitution of H, alkyl 
groups of increasing molecular weight, Ph, or cyclo-
alkyl for R3 and/or R4; (5) replacement of the alkyl
idenedithio moietyr by other S-containing groups. 

Hypocholesterolemic Activity.—Good hypocholes
terolemic activity in mice is shown by 1 (Table I). 
Changes in ring substitution have invariably produced 
a decrease in activity. In fact, one o-i-Bu must be 
present for even moderate activity. The unsubstituted 
compound 2 and compounds substituted with alkyl 
groups other than <-Bu (6-8, 12) are inactive. Like
wise, the inclusion of one or two o-Br substituents in 
each ring in piace of i-Bu groups (10, 11) results in 
compounds inactive in our test. The only other mod
erately active compounds in this series are those which 
contain one '-Bu and either Ale (4) or t-Pr (5). Activ
ity is diminished when Me or j'-Pr is replaced by H 
(3), and lost when replaced bv 1,1,3,3-tetramethvl-
butyl(9). 

Maximum activity is observed in a structure con
sisting of an aromatic ring containing 3,5-di-i-Bu sub
stitution and a 4-OH group with respect to the dithio-
ketal linkage. The steric hinderance of the OH group 
as a result of the vicinal bulky £-Bu groups suggested 
that the OH itself may not contribute to activity. 
The dehydroxylated analog, 2,2-bis(3,5-di-£-butylbenz-
enethio)propane, showed no activity, indicating that 
the OH group is essential. 

Changes about the central quaternary C also lead, 
in most cases, to diminished activity (Table II). In 
fact, if just one of the two central Me groups is re-
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TABLE I 

VARIATIONS IN RING SUBSTITUENTS OF ISOPROPYLIDENEDITHIO BISPHENOLS 

R _.. R 

Compd R 

1 <-C4H9 

2 H 
3 <-C4H9 

4 «-C4H9 

5 t- C4H9 
6 CH3 

7 i-CHs 
8 «-C6H„ 
9 «-C4H9 

10 «-C4H9 

11 Br 
12 sec-C4H9 

<* Per cent yield is given for last step in 

Yield," 
R i % 

f-C4H9 87 
H 26 
H 61 
CH3 86 
i'-C3H8 52 
CH3 63 
t-CsH8 62 
«-C5Hu 49 
<-C8H„ 40 
Br 68 
Br 42 
sec-CiHa 86 

m p , 
°C 

125-127 
109-111 
138-140 
156-157 

74-79 
127-130 
107-110 
77-79 

123-125 
127-128 
147-148 
Oil 

synthesis. b All compounds were analyzed for C,H,S 
> 0 < 20% reduction, marginal activity, ( + ) >20 < 40% reduction, moderate activity, 
"Calcd: C, 61.61. Found C, 60.90. *C: Calcd, 71.26. Found, 71.87. 

(++); 
/ S: Calcd, 18.4. 

Formula^ 

C31H48O2S2 

C I 5H1 602S/ 
023^-320102 

C25H36O2S2 

C29H4402S2
6 

G19H2402S2' 

C27H4oO£S2 

O35H56O2S2 

C39ri6402S2 

C23H3oBr202S2 

ClfiHwBriCXSa 
031X14802S2 

. e (—) No reduction, 

Hypocholes-
terolemic 
activity0 

++ 
— 
± 
+ 
+ 
— 
-
— 
— 
-
-
-

inactive, ( ± ) 
^40 < 60% reduction, good activity. 

Found, 17.9. 

TABLE II 

VARIATIONS IN ALKYLIDENEDITHIO PORTION OF BISPHENOLS 

t-CjH9 ^ (-C4H9 

HO 

Compd 

14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2.5 
26 
27 
28 
29 
30 

" Per cent y 
tings. dC: 

R2 

£-C4H9 

£-C4H9 

£-C4H9 

£-C4H9 

f-C4H9 

/-C4H9 

£-C4H9 

CH3 

CH3 

CH3 

CH3 

t-CnH-9 
<-C4H9 

£-C4H9 

£-C4H9 

£-C4H9 

£-C4H9 

Ra 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

C2H3 

CH3 

CH3 

CH3 

CH3 

CH3 

H 
H 
H 
CH3 

Cyclohexyl 

ield is given for last step in syi 
calcd, 72.40. Found, 71.71. 

R, 

g \_ s _ _S-<S>-OH 

R, 
R4 

e S : calcd, 

R4 

C2H5 

n-C3H7 

re-C4H9 

ra-CaHn 
n-C6Hi3 

?i-C9Hi9 

CaH5 

C2H5 

n-C4H9 

n-C6Hi3 

n-C9Hi9 

j'-C4H9 

CH3 

C2H5 

CeHs 
C6H3 

1 All compounds 
:d, 11.8. Found 

Yield," 

% 
4.5 
66 
76 
84 
90 
64 
90 
32 
36 
62 
43 
44 
82 
46 
61 
71 
87 

were a 
, 11.1. 

Mp, 
°C 

13,5-137 
133-134 
140-142 
158-160 
126-127 
Oil 
180-182 
139-143 
129-131 
108-111 
73-78 

126-130 
92-96 

115-117 
123-125 
158-163 
189-194 
for C, H, S. 

Formula6 

C S J H M O J S ^ 

C33H52O20V 

C34HMO2S2 

O35XI56O2O2 

036X1550202 

039X1640202 

C33H52O2S2 

026X1^80202 

028^ .4 :0202 

OCQXI46O2O2 

033X152020': 

C34H54O2S2 

C30H46O2S2 

Ojj i r i4s0202 

O35H43O2S2 

O36XI50O2O2 

OuHoiO-iSa 
c See footnote c, 

Hypocholes -
te ro lemic 
ac t i v i t y 0 

++ 
± 
— 
-
± 
-
-
± 
-
± 
± 
± 
± 
± 
-
-
-

Table I for activity 

placed with higher alkyl or aryl substituents, activity 
rapidly decreases from good with one Et group (14) 
to marginal or zero with higher alkyl (15-19, 25) and 
aryl (29) substituents. Except for 27 which showed 
only marginal activity, those compounds which re
tained neither Me group on the central C atom showed 
no activity (20, 28, 30). Replacement of one Me by 
H resulted in compounds of marginal activity (26, 27). 
If changes were made both in ring substituents and 
at the central C, onlv marginal activity remained 
(21-24). 

Replacement of the isopropylidenedithio moiety of 
1 with S (31), S—S (32), or SCH2 (33) causes a reduc
tion or loss of activity (Table III). A number of S-
containing monophenols (34-37) did not show out
standing activity. 

Experimental Section 

Chemistry.—Melting points were determined in open capillary 
tubes using a Mel-Temp apparatus; all melting points and 
boiling points are uncorrected. Ir spectra were measured using 
the neat liquids or in CHCI3 or CS2 with a Perkin-Elmer spectro-
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T A B L M I I I 

K F . P L . U ' F M F . X T O F I S O I ' R O I ' Y M D K X E D I T H I O M O I F . T Y DV O T H K U 

SFLFCli-CoNTAlNTNei G HOT PS 

l-Vll, 

A 

Compd X 

81 2 

33 

34 

35 

36 

37 

A 

8 

S—S 

S C H 2 

S H 

S C H 3 

S C H ( C H 3 

S C ( C H 3 ) 3 

Yield," 

% 
47 

92 

90 

90 

60 

50 

24 

Mp, 
°C 

186-138 

148-1.")0 

122-124 

88 -90 

7 2 - 7 4 

6 0 - 6 1 

4 6 - 9 8 

Formula^ 

C 2 a H 4 2 0 ,S 

C 2 SH 4 20 2S 2 

C2 9H ( 402S» 

C u H 2 2 O S 

Ci5H2 4OS 

C17H2SOS ! ' 

C1 SH3„0S 

Ilypo-
cboles-

ter-
olemic 

ac
tivity0 

± 

± 
± 

" P e r cen t yield is g iven for l a s t s t e p in syn thes i s . b C o m 
p o u n d s ana lyzed for C, H , S. c See foo tno te c, T a b l e I for ac
t i v i t y r a t i n g s . 

p h o t o m e t e r ( M o d e l 337) . V p c ana lyses were m a d e us ing an V 
a n d M a p p a r a t u s (Mode l 300) . W h e r e ana lyses are i n d i c a t e d 
only b y s y m b o l s of t h e e l ement s , ana ly t i c a l resul t s o b t a i n e d for 
those e l e m e n t s were w i t h i n ± 0 . 4 % of t h e theo re t i ca l va lues . 

All a l d e h y d e s a n d k e t o n e s used were p u r c h a s e d a n d are 
l a b o r a t o r y r e a g e n t g r a d e . T h e a lky lpheno l s , 2 ,6-di - i -butyl -
pheno l , 2 -me thy l -6 - ( -bu ty lpheno l , 2 ,6 -d i i sopropy lphenol , and 
2 ,6-d i -sec-buty lphenol were also p u r c h a s e d a n d are l a b o r a t o r y 
r e a g e n t g r a d e . 

2 - / -Buty l -6 - i sopropy lpheno l a n d 2-t~butyl-6-£-octylphenol were 
syn thes i zed b y H 2 S 0 4 - c a t a l y z e d a lky l a t i on of t h e a p p r o p r i a t e 
o-a lky lphenol w i th i sobu ty l ene . 2 - / -Bu ty l -6 - i sopropy lpheno l was 
dis t i l led a t 135-137° (20 m m ) a n d ana lyzed 9 9 . 9 % p u r e b y v p c . 
2 - / -Buty l -6 - i -oc ty lphenol w a s d i s t d a t 160-165° (10 " m m ) . 
2 ,6-di - f -Amylphenol was p r e p a r e d b y Al -ca t a lyzed a lky la t ion of 
pheno l w i t h 2 - m e t h y l b u t e n e - l . 3 T h e desired p r o d u c t was 
d i s t d a t 160-161° (20 m m ) a n d a n a l y z e d 9 7 . 7 % p u r e b y v p c . 

Mercaptopheno l s .—The p r e p a r a t i o n of 4 -mercap to-2 ,6-d i - / -
b u t y l p h e n o l , 4 -mercap to -2 - ( -bu ty lpheno l , 6-mercapto-2,4-di-f-
b u t y l p h e n o l , a n d 4 - m e r c a p t o - 2 - m e t h y l - 6 - ( - b u t y l p h e n o l h a s been 
r e p o r t e d . 4 

T h e syn thes i s of 4 -mercap to -6 - i sopropy l -2 - ( -bu ty lpheno l 5 was 
p a t t e r n e d after t h e p r o c e d u r e descr ibed b y Hote l l ing 6 except 
t h e su l fur iza t ion t e m p was k e p t close t o 0° and t h e resu l t ing 
p r o d u c t r e d u c e d w i t h Z n - H C l . T h e 4 - m e r c a p t o de r iva t ives of 
2 ,6 -d i - i - amylphenoF a n d 2- i -octyl -6-f -butylphenol 8 were p r e p a r e d 
by t h e p r o c e d u r e p rev ious ly c i ted . 4 T h e syn thes i s of 6 -bromo-
2 - ( -bu ty l -4 -mercap topheno l 9 i nvo lved b r o m i n a t i o n of 8- / -butyl-
4 - h y d r o x y p h e n y l t h i o c y a n a t e followed b y Z n - H C l r e d u c t i o n . 
T h e d i b r o m o ana log , 2 ,6-d ibromo-4-mercaptophenol 1 , > was p r e 
p a r e d s imi lar ly , s t a r t i n g w i t h 4 - h y d r o x y p h e n y l t h i o c y a n a t e . 

Synthes i s of 3 ,5-Di- i-butylthiophenol and Dithioketal Deriva
tive ( 1 3 ) . — T h e p r o c e d u r e of K e n n e r a n d Wi l l i ams 1 1 was used 
to der rydroxyla te 2 ,4 -d i -£-bu ty l -6-methy l th iophenol , 1 2 wh ich was 
p r e p a r e d by r eac t ion of t h e N a sa l t of t h e m e r c a p t o p h e n o l w i t h 
M e 2 S 0 4 . T h i s pheno l was esterified w i t h d i e t h y l p h o s p h o r o -
ch lo r ida te in t h e p resence of ( E t ) 3 N a n d t h e es ter c leaved b y 
m e a n s of X a - l i q u i d N H 3 . T h e M e S g r o u p is s imul t aneous ly 

(3) 
Chem. 

(4) 
(5) 
(0) 

./. Org 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 

A. .1. Kulka. J, P. Xapolitano, A. 11. Filbey, and G. G. F.cke, J. Org. 
. 22, 642 (19.57). 
R. J. Laufer, U. S. Patent 3,129,262 (April 1984). 
ti\> 104° (0.45 mm), vpc purity 99.3%. 
E. B. Hotelling. R. J. ^Yindgassen, K. I*. Previc, and M. B. Xeuworth. 
-. Chem. 24, 1598 (1959). 
Purity vpc—98.3%. 
Ir spectrum in agreement with 1,2,3,5 substitution. 
Bp 107-109° (0.0.5 mm), Anal. (CioHuBrOS) C,H„S. 

Mp 72-77°. 
G. \V. Kenner and N. R. Williams, ./. Chem. .S'uc, 522 (1955). 
Colorless plate, mp 41-13°. Anal. (CUHMOS), C, H, S. 

c leaved to m e r e a p t a n . T h e c rude 3 ,5 -d i - / -bu ty l lh iophenol d is td 
at 142 145° (10 m m ) , l i ec rys t a l l i za t ion from M e O H p r o d u c e d 
colorless c rys ta ls , m p 5 2 . 5 - 5 4 . 0 ° . T h e ir s p e c t r u m (•"> (V1 

was charac te r i s t i c of 1,3,5 s u b s t i t u t i o n . Anal. (0 i 4 H 2 2 S) , C, 
II, S. T h i s m e r c a p t a u was used t o p r e p a r e 2,2-bis(3,5-di-/-
b u t y l b e n z e n e t h i o ) p r o p a n e (13) b y t h e s t a n d a r d p rocedure . l : ; 

S y n t h e s i s of Alkylidenedithio B i s p h e n o l s . T h e syn thes i s of 
- ) ,4 - ( i sopropyl idenedi th io)b is (2 ,6-d i - / -buiy lpheuol > (1 ) m a y tie 
considered a general m e t h o d . 

4 -Mercap to -2 ,6 -d i - ( -bu ty lpheno l (47.5 g, 0.2 inoi was dis
solved in 50 nil of M e O H at 50° , a n d 1.0 ml of coned 1IC1 was 
a d d e d . In some cases using less r eac t ive ca rbony l c o m p o u n d s , 
the M e O H was satel wi th gaseous I1C1. T h e n , Me>CO (5.8 g, 
0.1 mol ) was a d d e d wi th r e s u l t a n t t e m p rise t o 6 0 ° . T h e reac t ion 
m i x t u r e was m a i n t a i n e d a t 6 0 - 6 5 ° for 1.5 hr by h e a t i n g a n d was 
then al lowed to cool. Aqueous X a H C O s (10 mi , 10% i was a d d e d . 
T h e m i x t u r e was d i lu ted (M 2 0) a n d e x t r a c t e d w i th E t > 0 . T h e 
res idue from t h e e v a p o r a t i o n of t h e E t>0 solut ion, a yellow viscous 
oil, was r ec rys td from E t O H to form a wh i t e crys ta l l ine solid. 
T h i s first crop weighed 33.0 g and h a d m p 124.5-126° . T h e 
l iquor from the c rys ta l l i za t ion was c o n c e n t r a t e d by e v a p o r a t i o n 
to yield 12.0 g of a second crop of fine, yel low crys ta l s . T h e 
yield was 8 7 . 4 % . W h e n r ec rys td from f -PrOII , the product h a d 
m p 125- 126.5°. 

M i s c e l l a n e o u s C o m p o u n d s . - T h e p r e p a r a t i o n of 4 .4 ' - th io l»s -
2 ,0-di-c-butvlphenol (31), 4 ,4 ' -d i th iob is -2 ,6-d i - ( -bu ty lphenol (32), 
4 -me thy l th io -2 ,6 -d i - ( -bu ty lpheno l (35), and 4-f -butyI th io-2 ,6-
d i -M)u ty lpheno l (37) was desc r ibed by M i d l e r . " l lochl in 
syn thes ized 33. 1 4 

T h e 4 - i sopropy l th in -2 ,6 -d i - / -bu ty lpheno l (36) was p repa red 
by reac t ion of the N a salt of 4 -mercap to -2 ,6 -d i - / -bu ty lpheno l 
w i th / - P r B r in E l O H . T h e sulfide was crys ta l l ized from hexane , 
m p 60 61° . Anal. (C iTH>sOS), C, 11, S calcd, l ! . 4 r

( ; found . 
1 2 . 2 ' , . 

Hypocho le s t e ro l emic A c t i v i t y . - - T h e e x p e r i m e n t a l c o m p o u n d s 
were a d d e d to the d ie t of ma le Swiss -Webs te r mice (4 -6 an ima l s 
g r o u p ) at a level of 0 .12% for 2 weeks . T o t a l se rum cholesterol 
was d e t e r m i n e d and c o m p a r e d to control va lues . R a t s tud ies 
were pe r fo rmed wi th 0 . 2 5 % d i e t a ry d r u g in W i s t a r male r a t s 
for 2 weeks . Se rum cholesterol ,1 6 l iver cholesterol ,1 7 and serum 
and liver t r ig lycer ides 1 8 were d e t e r m i n e d . 

Activity in Rats . - - C o m p o u n d 1 p r o d u c e s a significant r educ t ion 
of s e rum cholesterol in rats. A compar i son was m a d e wi th 
2 - ip -ch lo rophenoxy i -2 -methy lprop ion ic acid e thy l es ter (clo-
fibrate! in which the c o m p o u n d s were a d d e d to t h e diet at a level 
of 0 .25% for 2 weeks ( T a b l e I V ) . T h e effect of t h e c o m p o u n d s 

T A H L K IV 

EFFl'.CT OK 1 AM) Cl.OFIBRATK ON IiAT SlUil'M 

VXD LlVF.lt Lli'IDS" 

Control Compound 1 Clot 

Se rum cholesterol 

S2 -,t 10'' 

I I 

11' 50 :1 8'" 

-.t 6 

4 . 6 ± 0 . 8 5 . 2 ± 0 . 3 

2 . 0 =c 0 . 1 2 . 1 ± 0 . 1 

IS : - 8 

7 . 1 i 0 . tv 

1.7 -±. 0 . 2 -

fmg 100 ml) 

S e r u m tr igly

cerides 

(mg 100 ml) 

Liver weight 

(g.'lOO g of 

b o d y w t ) 

Liver cholesterol 

(mg. g) 

Liver t r iglycerides 

( m g / g ) ' 4 . 4 ± 0 . 7 5 . 9 ± 2 . 0 4 , ! ) x i , : ! 

" C r o u p s of X male r a t s were t r e a t e d w i t h 0.2.5% d i e t a r y d r u g 
for 2 weeks . h M e a n ± S D . " Signif icant ly different from 
control , P < 0 .01 . 

on r a t s e r u m cholesterol is s imilar , a l t h o u g h clofibrate also causes 
significant changes in l iver we igh t a n d l iver cholesterol . Clofi-

(13) Yield 44%; mp 81-82°; Anal. (CHHMSO C,H,S. 
(14) E. Mueller. H. B. Ktegman. and K. Schemer, Justus Liebig* Ann. 

Chem., 645, 79 (1961). 
(15) A. L. Rochlin, U.S. Patent 3,179,701, April 20, 1965. 
(18) A. A. Henly. Analyst, 82, 286 (1957). 
(17) W. M. Sperry and M. Webb, ./. Biol. Chem., 187, 97 (1950). 
(18) E. Van Handel and D. B. Zilversmit, ./. Lab. Clin. Med., 80, 152 

U957). 
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brate has no significant effect on mouse serum cholesterol under 
these conditions. Although the mechanism of action of l19 has 
not been elucidated, it does not appear to have any significant 
effect on the incorporation of mevalonate into cholesterol. 

(19) The generic name of 1, formerly designated DH 581, is probucol. 
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A number of aryltetrazolylalkanoic acids were prepared and screened for antiinflammatory activity by two 
acute and one chronic assay. Maximum activity was found in those members of the series having halogenated 
aromatic substituents in the meta positions and a propionic acid residue at position 2 of the tetrazole ring. 

In the past few years, research on nonsteroidal anti
inflammatory agents has, in large measure, focused on 
various types of arylalkanoic and arylcarboxylic acids. 
The numerous structural patterns that have been inves
tigated have been discussed in varying degrees of detail 
in a number of recent reviews.1 While the exact 
mechanism(s) of action of these drugs is still unclear, the 
introduction into therapy of indomethacin and mefen-
amic acid is indicative of the relative success of this 
approach. Our continuing efforts in the area of non
steroidal antiinflammatory agents led us to an exam
ination of the aryltetrazolylalkanoic acids. 

Although relatively novel as an aromatic system, 
the tetrazole group is present in a number of biologi
cally active molecules. Apart from serving as an allo-
steric replacement for the carboxyl function,2 it appears 
in the CNS active l-aryl-5-dialkylaminomethyl- and 
l-(or 5-) alkyl-5-(or l-)aminophenyltetrazoles.3 A 
recent report has disclosed antihypertensive activity 
for some 5-[oj-(4-aryl-l-piperizinyl)alkyl]tetrazoles.4 

In addition, o-amino-1-phenyltetrazole has been clini
cally investigated as an antiinflammatory agent.5 

The most interesting of the title compounds are the 
o-aryltetrazolyl-2-alkanoic acids, IV, prepared by the 
reaction sequence outlined in Scheme I. The starting 
nitriles, I, were either obtained commercially or pre
pared by known procedures. These were converted 
into the 5-aryltetrazoles, II, by reaction with NaN3 and 
NH4C1 in DMF in yields of about 90% and used with
out further purification. Alkylation of the 5-aryl-
tetrazole Na salts (Method B) with the appropriate 
ethyl bromoalkanoate produced the esters, III . Such 
alkylations have consistently been reported to yield a 

(1) (a) K. J. Doebel, el al„ Ann. Rep. Med. Chem., 1968, 209 (1969); 
(b) T. Y. Shen, t'ttd., 1967, 219 (1968); (c) T. Y. Shen, "Topics in Medicinal 
Chemistry," Vol I, J. L. Rabinowitz and R. M. Myerson, Ed., Interscience, 
New York, N. Y., 1967, p 53; (d) S. S. Adams and R. Cobb, Progr. Med. 
Chem.. S, 59 (1967). 

(2) (a) P. F. Juby, T. W. Hudyina, and M. Brown, / . Med. Chem., 11, i l l 
(1968); (b) P. F. Juby and T W. Hudyma, ibid., 12, 396 (1969); (c) J. K. 
Ehvood, R, M. Herbst, and G. L. Kilgour, J. Biol. Chem., 240, 2073 (1965). 

(3) (a) E. G. Gross and R. M. Featherstone, J. Pharmacol. Exp. Ther., 
92, 323 (1948); (b) E. G. Gross and R. M. Featherstone, ibid., 92, 330 
(1948). 

(4) S. Hayao, H. J. Havera, W. G. Strycker, T. J. Leipzig, and R. Rod
riguez, / . Med. Chem., 10, 400 (1967). 

(5) G. R. Bobalik and J. W. Bastian, Arch. Int. Pharmacodyn. Ther., 166, 
466 (1967). 
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mixture of both the 1 and 2 isomers with the 2 isomer 
predominating.6 The procedure used here with reflux -
ing ethanol as the solvent produced, in every case, 
only the 2 isomer in good yield. No attempt was made 
to detect any 1 isomer that might have formed. 

In order to demonstrate that our alkylation procedure 
was actually producing the 2 isomer, the 1 isomer, 3-
(5-phenyl-l-tetrazolyl)propionic acid (44), was pre
pared by an unambiguous route. As shown in Scheme 
II, ethyl 3-benzamidopropionate was converted into 

C6H3CONHCH2CH2COOEt 

SCHEME II 

PCl, 
C6H5C=NCH2CH2COOEt 

CI 

C,;H5 

N-N 

N-N 
/ 

HOOCCH.CH; 

44 

the iminochloride with PCI5. This, upon cyclization 
with hydrazoic acid and saponification, gave 44, mp 
146°. The 3-(5-phenyl-2-tetrazolyl)propionic acid pro
duced by the alkylation of 5-phenyltetrazole with ethyl 

(6) (a) R. A, Henry, / . Amer. Chem. Soc, 73, 4470 (1951); (b) R. Rapp 
and J. Howard, Can. J. Chem., 47, 813 (1969); (c) W. G. Finnegan. R. A. 
Henry, and R. Lofquist, J. Amer. Chem. Soc, 80, 3908 (1958). 


