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The residual solid, mp 110-120°, [«]?p 410.7° (¢ 1.0, H,O),
was crystallized from MeOH until the rotation became constant.
Thus 29 (6.6 g, 459) was obtained. The free base (+)-1 (31),
(+)-1-HCI (33), and (+)-1 hydrogen (— )-tartrate (35) were
obtained by conventional methods.

(—)-1 Hydrogen ( —)-Tartrate (30).—The retained filtrate and
the crystallization mother liquors from the preparation of 29 were
combined and evaporated. NaOH (2 V) and saturated aqieous
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NaCl (100 mi) were added and the mixture was extracted with
Et,0 (130 ml, three times). The extract vielded optically impure
(—)-1 base, [a«]*p —30° (¢ 2.2, EtOH). This (—)-1 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°, [a]*D —36.5° (¢ 1.06, H,O), was
crystallized from MeOH until the rotation became constant.
Thus 30 (6.6 g, 45¢¢) was obtained.
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A uumber of 3-aryloxyalkyl-, 3-avyithioalkyl-, and 5-anilinoalkyltetrazoles, along with a few other related

d-substititted tetrazoles, were syrthesized by standard methods.

A novel tetrazolylethylation reaction was used

to synthesize 5-[8-(3-chlorophenoxy)ethyl]tetrazole (53) and 3-(8- (3-chlorophenylthio)ethyl]tetrazole (68). In
geieral, the 5-arvithioalkyltetrazoles provided the best combination of high hypocholesterolemic activity and

low toxicity.

It 1s well known that 5-substituted tetrazoles and
their carboxylie acid analogs have comparable dissocia-
tion constants.23 In some cases this physiochemical
analogy has been reflected in similar biological ac-
tivities,t—*

In connection with other studies, it was discovered
that d-aryloxymethyltetrazoles (I) were inhibitors of
cholesterol biosynthesis from acetate-1-1*C n vitro.°
Follow-up in vive studies revealed that these compounds,
although somewhat toxie, lowered normal serum choles-

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

R
N Co— .
Ar—XY—‘//"}\/,\‘ X = 0,550, NH
N Y=C0o — G
N——N\ *
alkyl (straight or
branched chain). NH

Rk = H, CH,

I

(1) Some of these compounds have been described 1)y R. L. Buchanan and
B. A. Partyka, U. S. Patent 3,337,576 (1967).

(2) F. R. Benson, Chem. Rev., 41, 1 (1947).

(3) R. M. Herlist, ""Essays in Biochemistry," John Wiley and Sons,
Ine.. New York, N. Y., 1956, p 141.

(4) C. van de Westeringh and H. Veldstra, Ree. Trav. Chim., 77, 1107
(1958).

(5) J. M. MceManas and R. M. Tlerhst, J. Grg. Chem., 24, 1464, (1959).

(6) J. K. Klwood, R. M. terbx(, and G. L. Kilgour, /. Biol. Chem., 240,
Y073 (1965),

(7) B. Brouwersvan Siraaten, D. Solinger, C'. van de Westeringli, aud H.
Veldstra, Rec. Trav, Chim., T7, 1124 11958),

(8) (. F. Holland and J. N. Pereira, J. Med. Chem., 10, 149 (1967).

) P. ¥. Juby, T. W, l{udyma, and M. Brown, ¢bid., 11, 111 (1968).

(10) Unpublished results.

(11) Atromid-S®, CPIB: J. M. Thorp and W. S. Waring, Nuture, 194,
948 (1962). and many subsequent papers.

The bicyclic dihydrobenzofuran and benzothiophene
derivatives IIT and IV (compounds 86 and 87 in Table
IIT) were also prepared.
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A Nar-
0 i h S | :I
N—N N'——N
I v

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

Chemistry.—In most cases the syvntheses involved
the preparation of the requisite uitriles (Table II),
which were then converted to the desired tetrazoles
(Table IIT) by standard methods.

Where carboxylic acids were used as starting ma-
terials, conversions to the corresponding amides (Table
I) were effected by uccepted methods. These amides
were then converted to nitriles (Table II) either by
vacuum distillation from P»0;'? or by reaction with
POCls and EtsN.g

The aryloxy- and arylthioacetonitriles were prepared
by refluxing the appropriate phenols or thiophenols with
chloroacetonitrile in « slurry of IXyCOj; in acetone® or in
NaOMe-NeOH.'* Homologs (straight or branched
chain) were prepared by base-induced condensations
of the phenols or thiophenols with bromoalkylnitriles
or acrylonitrile’* (Scheme I).

SCHEME I
R R

] NaH |
AYXH + BrCH(CH,),CN ———= ArXCH(CH),CN
MF

R =H,CH; CoHs: X = 0.8, »n = 0.2

Triton B+

ArXH + CH==CHCN +———=— ArX(CH.).,CN

(12) R. I). Kent and 8, M. Meclilvain, *'Orzanic Syniheses,'* Coll. Vol
III. John Wiley and Sons, Inc.. New York, N. Y., 1955, p 493.

(13) R. Dijkstra and H. J. Backer, Rec. Trav. Chim., T8, 569 (1954).

(14) 3. A. Heininger (to Monsanto), U. 8. Patent 2,819,291 (1958).
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2 I 11 i Q] ClCH, A 07 A P22 -2 CotleCINO,
. Il 1] 1 N CHI(CHLoo A a4 A 24 128 ClhLCINONS (G ) T
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n J\ )‘m\n B T A 150 1524 CuHE N,
o
/
S < Ao, A TS CB s 172 dee CUlLCINOS

= A, -PrOH: B, Skellysolve B (bp 60-80°); C, CHCL.
caled, $1.80; found, 44.30. < See rel 2.

The anilinoacetonitriles were prepared by treating
the appropriate anilines with formaldehyde bisulfite
followed by ILCN." 4-Chlorophenyl thiocyanate (21)
and B-(2-chlorophenyl)propionitrile (43) were prepared
as previously desecribed. 617

The nitriles were converted to tetrazoles by treat-
nient with NHyNj in DMI8 or with AI(Ng)s in THE. ™
The latter method proved to be the one of choice in the
preparation of V (58, Table I1I). When NH N;-DAMF
wus used, V wus susceptible to cleuvage by azide, giving
the azidotetrazole VI ag the mmajor isolated product.

H , H
( ‘H. [ ( H |
Cl oC —]/ \\ (———]/
N AR
v Vi

A novel tetrazolylethylation reaction sequence was
used in the preparation of 3-[8-(3-chlorophenoxy)-
ethylftetrazole (VIID) (88, Table III) waud a-[3-(3-
chlorophenylthio)ethyl]tetrazole (1X) (68, Tuble IIl)
as outlined i Scheme II.  5-(8-Chloroethyl)tetrazole

» 1L Gilman and G R Wilder, J. Amier.
¢ Uxed in the crnde state.

Chlem., Soc., T7, 664+ (10, O

or 3-chlorothiophenol in DM afforded VIILI and IX.

Tetrazolylethylation proved to he the method of
choice in the preparation of VIII. When 3-chiloro-
phenol was evanoethvlated, the resulting 3-chloro-
phenoxypropionitrile wias susceptible to spontaneous
reverse Michael cleavage to starting materials, e
action of this nitrile with NHN-DAL also cnused
cleavuge to 3-ehlorophenal.

The method of Jensen aud Pederseu® was used 1o
prepare  H- (d-chlorobenzenesulionamido)tetrazole (77)
from 4-chlorobenzenesulfonyl chloride and S-amino-
tetrazole monohyvdrate.

The N-methyltetrazoles X and X1 (88 and 89,
Tuble 1) were preparved by treating the free tetrazole
with CHpN. in Et:0. Structural assignments were
made on the basts of the chemical shifts of the N-methyl

protons it the nmr spectra.?!
~CH Y
\O/ O

¢l

/:/.

\(HY \(
[ ] N==N\

N

ScaeMi [1

xll
CRCH N Clc
CHCH),CN 2k I \}l' il o
THF N N TIMF
A

(VII) was prepared in good yield by the reaction of
B-chloropropionitrile with Al(N;); in THF. Reaction
of the sodium salt VII with the anion of 3-chlorophenol

{157 E. Knoevenagel, Ber., 37, +073 (1904).

(16) 1. Gattermann and W. Haussknecht, 1., 28, 138 11890).

{17) A. U, Grebenyuk and 1. I*. ‘Tsukecvanik, Zh., OUhsheh. Khtn., 26, 286
(), J. Gen, Chem. {'SSR, 25, 260 (19551.

18+« W. G. Finnegan, R. A. Henry, and R. L.
Ny, 80, 3008 (1958).

1) V. T, D'Orazio, Ph.1). Thesis,

Lofinist, J. Amer. Chon.

Mieligan Sae Universiy. (963, 1 20,
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IX

Structure—Activity Relationships.—In the hypocho-
lesterolemic sereen the tetrazoles were administered
orally to rats once daily for 4 days (0.59 suspension in
carboxymethyleellulose). Initial sereening wis careied
out at a dose of 400 mg/kg. Serum cholesterol vilues
were  determined employing the Technicou auto-

2200 KL AL denson qnd Ol Pesdersen, ety Chepe, Send., 18, 991 (101514,

211 00 tL Alarkgraf. W, T Baelanann, aned DL PO Hollis, /. Ornyr Cheos, 80,
EE TR (P13 55O
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Tasre 1T
NITRILES
R, R
RJ‘G‘XYCN
Yield, Reerystn AMp or bp
No. R Ry R X Y Method 74 solvent?® (mm), °C Formula Analyses
9 H H 11 (¢] CIH, A 74.3 T2-78 (1) CsH:NO
10 H H Cl (@) CH, A 90.6 A-B 44-477 CsH4CINO
11 H Cl I Q] CH, A 68.2 89-93 CsHiCINO
(0.2-0.3)
12 Cl H H O CH, A al.s 102-106 (0.3)" CsH4CINO
13 Cl Cl H (§] CH, A 99 B 85-88 CsH;CLNO
14 H CFy H O CH, A 84.8 81-85 (0.1) CyHgF;NO C, I N
13 H Cl H (0] (CH,), F 35.6 103-108* CyHsCINO
(0.1)
16 I Cl H (6] (CHa)s L 62.2 113-120 CioHwCINO C, H; N
(0.07)
17 H H Cl (6] CH(CHjy) B 91.1 75-80 CyH;CINO C, H, C, N
(0.15-0.17)
18 13 Cl H O CH(CHjy) E 67.1 83-88 (0.1) C,H;CINO C, H N
19 H Cl H O CH(C.H;) E 26.5 76-R82 Ci o H\,CINO H, Cl, N; Ce
(0.15-0.2)
20 H H ¢ 0 C(CHy), B 8l.0 78-80 (0.4) CoHCINO  C, H, Cl, N
21 H H Cl S H 64.0 l C;H,CINS
22 H H H S CH, D 83.9 118-1237 CsH/NS
0.4)
23 I 15! Cl S CH, A 82.3 C 84 .H-87 CsH4CINS
24 H Cl H S ClH, A 70.3 D-A 50-52 CsH4CINS C, I, CL N, s
25 Cl H H S CH, A 79.8 116-1257 CsHeCINS
(0.25-0.35)
26 11 I8 F S CH, A 547 84-92 (0.1) CsHFNS C, H; N¢
27 H H NO, ] CH, A 08.7 C 83.5-8.5, 168 C3HeN,O,8 C, H N, S
170 (0.1-0.2)
28 H H CH,0 S CH, A 97 .4 Ln CyHyNOS
29 H CF, H S CH, A 5.0 83-94 CyHeF;NS C, HN
(0.03-0.3)
30 H Cl I S (CH,)s I 5.7 129-132 CioH CINS C, H; N-
(0.07)
30, U o cl s CH(CH,) B &7 A 1647, CyH,CINS ¢ H, N
95-97 (0.33)
32 H Cl 11 N CH(CHjy) L 62.4 80-85 (0.03) CyHyCINS C,H /N, 8
33 Cl H H S CH(CHg) 1 6.9 82.5-86 (0.1) CyHCINS C, H,CL N, S
HES H 1 Cl1,0 b CH(CHys) E 7.0 98-103 (0.15) CoHuNOS C, H,N: &/
35 H I Cl ] C(CHj), B 81.4 A 51.5-53.35, CioH 1, oCINS H, CI; C,# N*
87-92 (0.15)
36 H H Br S C(CHa): B 83 A 50-5H2 CoH\(BrNS C, H, N
37 H H H NH CH, G 64.7 130-140~ CsHsN,
(0.35-0.9)
38 H H Cl NH CH, G 62.9 E-A 67-68.5 CsHLCIN. C H,CIL N
39 H ¢ H NH CH, G 5l 148-152 CsH:CIN, C, H, CL, N
(0.25-0.75)
40 1 NO, H NH  ClI, C 342 D 97-100 CsHENGO, C, H, N
G 10.8
41 I H ClLO NH Cll; G 75.5 C 75.0-78 CalHeNO C, N
42 H CF, H NH ClH, A 46.5 115-116 (0. 1) CulF3N. C, H, N
43 Cl Il H (CIL)s I 18.9 150-1077 (25) C.HCIN
OCH,CN
A 89.6 137-1607 (0.5) CpH,NO

44
45 ©[Oj»c_\' C 739 86-871(0.2)  C,H:NO

46 m(t\' c " ! C,H,CINS
<

@ A, Skellysolve B (bp 60-80°); B, 100¢; EtOH; C, ~PrOH; D, CHClL; E, EtOAc. *N: caled, 7.16; found, 6.54. < C: caled,
61.39; found, 60.87. <¢N: caled, 8.38; found, 7.95. *N: caled, 6.62; found, 6.06. /S: caled, 16.59; found, 15.79. ¢ C: caled,
56.73; found, 56.28. *N: caled, 6.62; found, 6.17. ¢ See ref 5. ¢ A. Campbell (to Parke, Davis & Co.), U. 8. Patent 3,139,455
(1964). *H. Ufer (to I. G. Farben. A.—G.), German Patent 670,357 (1939). ! Used in the crudestate. ™ Seevef 1:}.  » G. H. Hitchings,
E. A. Falco, and B. Roth (to Burronghs-Wellcome and Co., U.S.A.), U. 8. Patent 2,953,567 (1860). ° See ref 15. » See ref 17. <1l
Julia, Bull. Soc. Chim. Fr., 1363 (1956).  Not determined.
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Yiekl, Reerystn
o salvent® AMp, *C
99 A P23 1267
81,0 A-B 1641674
99.8 A-B P 511000
96 . 4 (& P27 132
01 -1 135110
ENIN A-Bor F oo 18351106
4 Ei 128130
46.7
BENY [ S4-83
TR.6 I 04006
b I 106. A-T08
878 D--11 oS b
D 4 I 136--139 dec
294 ¥ a2 . 0-104 0 dee
80,49 I [BEERNTH
52 AB EAR- 100
h{{n I 126128
T2 DA or k 104107
6.6 ¥ P37 5139
174 I (ISR IR P
T8.T I FAT 141
604 F-K 0750800
80.0 A1 090 - 102
929 Pt TN N1
85.2 I 169, 5-171 dec
80.H FCoor ] PEy-1i7
) I [NE PR A Y
061 I FAh- 108
3.0 FoK10:1)  1SE 184 dec
02,6 I 102051940
6.2 I 203021500 dee
1.2 D--K 194--194 dec
H9 I H. 5 103 dee
SYIR A 179 5181 dee
bk A 130157 dec
Bl I A7 159
87.9 Aorl LS 138 dee
0.5 Al 171 174 dee
a0 & 98 -100
4.4 3 225224 dec
90.5 I P47--10S
9.5 I-1x 2005200 dec
79.2 130-133 (0. 1)
20.8 I G567

VFormnula
CsHsN,O
CsH:CIN,O
CsHLCINLO
Cs11:CIN,O
CyH:CLN O
Cal:F;N,O
CyHLCINGD

CiotInCINGO
CyHyCINLO
CyHoCIN,O
CoHLCINLO
CoHaCIN,O
< G;ILCIN S
Cyl1 N
CyHECIN S
CULCINGS
CyHECINGS
CsHEFN S
CyHaNOuN
CHpNLOS
CoH:FUNgS
CylLCIN S
CoHnCIN G
CyHGCINGS
CJHLCIN S
CLHLCIN S
C o ENLON
Colll CIN S
Coolli BrN S
CoHHCIN DS
(?.‘l{g.\-:,
CyHCIN,
CsHCIN,
CoHNGO,
CulTeN,0
CLHLFUNG
L HYCING

CtloND

CylleNLOQ

Col LOINGS -
1.5 L0

CoHCINGS

CoHCINS

Vol. 1

Analyses

G, H, N
¢, H, CL N
C, H, N
C, LN
¢, 1, N
¢, H, CL N
C, H.N

Y
C, N
¢, Ny S
1N
CoHL CHL NG R
C, L CL NG S
¢, H, N
¢, H, NS
¢, LN
¢, LN
¢, N
C, I, N
C, H, N, s
C, H, CL N, 8
¢, H, N, =
C, H, N, S
¢, 1 QLN
¢, I, Bry, N
t, N, 8 e
G, H, N, S
¢, H, N
¢, H, CL N
G, H, CL N
¢, I, N
C, 1, N
¢, H, N
G, I, CL N
C, I, N
Iy N; «
C, Ny Sy Oy

¢, H N, 8

tolnere: D, E(QAce; I, petrolenm ether (bp 30-60°): IF, CHCL;: G, CCL; H, n-pentune: 1, Ol

b

caled, 3714 found, 57.63.
S HaO: caled, 3.67:

o
found, 4.13 (Karl Fischer).

caled, 57.44; foindd, H7.85.

* See vef 18,

o I, Lieber

v Sereened in the cride state.
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HyPOCHOLESTEROLEMIC 5-SUBSTITUTED TETRAZOLES

TaBLE IV
HyPOCHOLESTEROLEMIC ACTIVITY OF 5-SUBSTITUTED TETRAZOLES

Dose, Serum cholesterol, Dose, Serum cholesterol,
No. mg/kg % change No. mg/kg % change
47 400 +10 68 400 —44
48 400 (Toxic)e 69 400 —25

100 —14 70 400 —-32
49 400 (Toxic) 71 400 -31

100 —-26
50 400 (Toxic) 72 400 —-20

100 -6 73 400 -6
51 400 (Toxic) 74 400 -8

100 —-21 75 400 0
H2 400 —38 76 400 —11
53 400 —-52 77 400 —24

100 -7
o4 400 —36 78 400 —-19
59 400 —353 79 400 —20
H6 400 —-13 50 400 —-12
a7 400 —-26 S1 400 +2
o8 400 —-13 82 400 —12
39 400 -8 83 400 —17
60 400 +3 S4 400 —3%
61 400 —40 S5 300 +3
62 400 —36 86 400 0

200 —24 87 400 —-20
63 400 —-22 88 400 +8
64 400 —-17 89 400 +15
6 400 —18 CPIB 400 —-28
66 400 —-24 200 —18
67 400 —-31

e Drng-related death of at least one of the test animals.

analyzer method (N24AP) and are recorded in Table
[V. Tu general, compounds that lowered serum choles-
terol by at least 209, were considered active.

In general, the most active compounds are the 3-
aryloxymethyl- and 5-arylthiomethyltetrazoles, the
latter being somewhat less toxic. An electronegative
substituent on the benzene ring is necessary for optimal
activity (compare 61 with 60 and 66), but no direct
relationship between the degree of electronegativity of
the substituent and hypocholesterolemic activity was
observed. Lengthening of the carbon chain to C;
between the hetero atom and the tetrazole ring results
in 10 loss of activity. In the oxygen series, chain ex-
tension also lowers toxicity (compare 49 with 53 aud
54). Most of the compounds which incorporate a
single methy! or ethyl group on the carbon adjacent to
the tetrazole ring retaiu activity (i.e., 55, 57, 70,71, and
72). whereas dimethyl analogs 58, 74, and 75 are nearly
inactive. Alkylution of the tetrazole ring as in 88 and
89 destroys activity, indicating that an anionic center
is required. Oxidation of one of the thio analogs (61)
to the corresponding sulfone (76) resulted in substan-
tially reduced activity.

5~(3-Chlorophenylthiomethyl)tetrazole (62) gave con-
sistent results in dose-response studies and was selected
for further evaluation.?? It had a minimal effective
dose (209 lowering of scrum cholesterol) of 200 mg/kg,
with an oral LD; of 2200 mg/kg in rats. From Table
IV it can be seen that compound 62 had activity com-
parable to the standard drug clofibrate (CPIB) in this
assay.

(22) (a) More +letaided accoancs of (e pharmacology and bhiochemistry
of 5-(3-chlorophenylthiomethyl)tetrazole will be reported elsewhere. (b)
Initial clinical findings have been reported by D. T. Nash, L. Gross. W,
Haw, and K. Agre, J. Clin, Pharmacol., 8, 377 (1968).

Experimental Section

The melting points were obtaied in capillary tubes with
a Thomas-Hoover Uni-Melt apparatis and are uncorrected.
Where analyses are indicated only by symbols of the elements or
fimetions (Tables I-I11), analytical results obtained for those
elements or fluictions were within #0.49; of the theoretical
values. Nmr spectra (CDCl;) were obtained using a Variau
Associates Model A-60 spectrometer. Chemical shifts (8) were
measured downfield from TMS.

Amides (Table I). Method A.—Compounds 1-5 and 8 were
prepared by procedures similar to the one described by Kent and
McElvain for the preparation of isobutyramide from isobutyric
acid.?*  A-Chlorobenzo[b]thiophene-2-carboxylic acid was pre-
pared by the method of Campaigne aud Cline for benzo[b}thio-
phene-2-carboxylic acid.?*

Method B.—Compound 7 was prepared as described by
Stoermer and Konig.?

Method C.—Knoevenagel’s method for the preparation of
phenylaminoacetonitrile,'* when ised in the =yuthesix of the
3-nitro analog, resulted in the amide 6 (17¢%;) along with the
desired nitrile (40) (10.89).

Nitriles (Table II). Method A.—Compounds 9-14, 23-29, 42,
and 44 were prepared by procedures similar to the one described
by McMamis and Herbst for the preparation of phenoxyaceto-
nitrile (9).5

Method B.—Conmpounds 17, 20, 35, and 36 were prepared by
the method of Teagiie and Short for the preparation of nicotino-
nitrile. 2

Method C.—Compounds 40, 45, and 46 were prepared as
described by Juby, et al., for the preparation of 2-(2,6-dichloro-3-
methylanilino)benzonitrile.®

Method D.—Compoaid 22 was prepared according to the
procedure of Dijkstra and Backer.13

Method E.—Compounds 16, 18, 19, 30, and 32-34 were
prepared by the method described by Genzer, et al., for the

(23) R. E. Kent and S. M. McElvain, "Organic Syntheses,” Coll. Vol.
1IT, Jolht Wiley and Sous, Ine.. New York, N. Y., 1955, p 490.

(24) ). Campaigne and R. . Cline, J. Org. Chem., 21, 32, 34 (145H15).

(25) R. Rtoermer and W. Kénig, Ber., 39, 492 (1906).

(26) P. C. Teague and W. A. Stort, ''Organie Syntheses,” Coll. Vol, 1V,
John Wiley and Sons, Ine., New York, N. Y., 1963, p 706.
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prepantiore of  y-(p-nitvopheroxypropyt bromide  from the
corresponding pherol and 1,3-dibronopropane.

Method F.--Cowmpoutad 15 wax prepared by the method of
Heidnger in the preparatioc of  3-(p-chlorophenoxypropio-
wdtrile ™ except that the condensing agent nsed was Tritne B
hestend of NaOMle.

Method G.—Compounds 37-41 were prepared s deseribed by
Kuoevenagel for phenylaminoncetonitrile (375.¢ Note:  =ee
also nnder method C for antides.)

Method H.—-Compound 21 wax preparved by the method of
Gatternzmn and  Hausknecht in the preparation of pheigl
thioeyanate,

Method I.- -T'he method of Greberyv-ak and Tsukervindk ¢ was
ased ta prepave compannd 43.

Tetrazoles (Table III). Method A. -Cowmponnds 58 wnd 74
were prepaved by a procedire reported by 1'Orzio for pr-o-
Le-phthalimido-g-phenyiethyBtetrazole s

Method B.--Componnds 47-57. 59-67, 69-73, 75, and 78-87
were prepared by the procedire of Fhiaegan, of af., Tar a-propyl-
Letrazole. ©

Method €. Componnds 53 aud 68 were prepared by s novel
method s desceribed for 3-18-03- clilorophenylthio)ethyljtetrazole
(53). Toa mixture of 3-chloropropionitrile (17.9 g, 0.2 mole ) and
NaNy (39 g, 0.6 mole) in H0 b of dry THEF was added n =ohttion
of anhydrons AICL 130 g, 0.2 nole) irc 400 b of THF. The
resaltant niixtare was stirred and heated av reflux for 22 h
The mixture was cooled i1 an ice bath, aud ahout 200 mlb of
HaO was added dropwise and with stirring.  The THIEF was
cvapornted under rediced pressure, atcd the residaal aqgueons
sohintione was acidified with concentrated HCL =atimted with
NaCl o aad exteneted with three portions of 0. The combine:l
extrnets were dried (AMgSO4) and evaporated, vielding 200 g
L7800 of aovellow =olid, vip 97-1047. Reervatallization from
CHCL gave white needles ot H-(g-chlovoethybretrazole, inp 103,05
6.7,

To o solntioncof 3-chlarophennt (2,95 ¢, 0.02 mole e 70 il of
ey DA cooled hicarcice bath were wdded a 5580, Nall disper-
ston (.08 g, equivalent to 0.04 male of Nal in mineral oil and
S-(g-chloroethyDtetrazole (2,606 g, 0.02 mole).  After the vigorons
T evolutione had ceased the cooling was discontinmed, and the
mixtire wis stivred 1t room temperature until the He evohition
had completely ceased.  After addition of about 0.2 g of Nal
teatalyst), the mixture was stirred and heated at ca. 100° (or
I8 hr. Aboat 30 mlb of HaO) was added and the mixtitre was
covceentrated under rechiteed pressitre ov o steain bath to o ~mall
volume,  The vesidnal sohitione was acidified with corcentiated
HOCT acd extracted with EGOL The FGO extracts were combived

DL Genzee, C0 1 Hacer, gand 1o U0 vay Wessews, S, e, Chaoss
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snd extrneted with o satinnted sgneoas NatlCtoy solation.
Upon acidification of the NaHCOy extracts, 2.1 g of a white solid
46777 wis obtalied. Crystallization (CHCL-CCLY afforded
53, mp F2N-1302.

Method D. -Componnd 76 wus prepaved fron componnd 61 by
the procedare of Gilman midd Beaber for the oxidation of -
butyl g=tolnyl zalfide 10 the corresponding snlfone.

Method E. -Compoand 77 wus prepared from S-aminotetre
zole mosohydrate and 4-chlorobenzenesnlfonyl ehloride by
procedare described by dersercand Pedersen for the preparation
of J-ncetyknlfradlunidoterrazole

Method F. -5-13-Chlorophenyithiomethyh-2-methyvltetvazole
(88 aud S-t3-chloropherytthiomethyD- E-methyltetrazole  (89)
were obtiined by trenting - 5-chlorophenylthionethyhietmzole
(62) 19.07 ¢ with CILN, in B0 and separating the resulting
mixtire oa s alandice eolnme The 2-methyl isomer 88 wis
elated with Colle (7053, 7027 rad further puriied hy distilla-
ton throngh o Vigreax colamn: bp 1230-133° (0.1 mm); umr
SCHCE 6 430 o3 T, CEEN < The Temethyl somer 89 was
chited with CHCE 2200 g, 20877, and ervsiallizaton from
~PrOIL gave white ervstals, mp 65-67°, une 1CHCLY 8 40U
3, CHN <«

2-Azido-2-(5-tetrazolyl jpropane VI, To a mixture of 1-
chlbropheroxyizobutyronitrile (5.0 g 256 mioles) aud NaN;
(0.0 20 77 nanoles o was added o solutiowe of anhydroas AICE
GGG g 50 unnoles) e 7O mlb of dev THIEF. The mixtare was
stivred mad hewdted at redax for 45 hee The THE was distilled
frota the reaction mixtare while sufliciem HeO was added drop-
wise Ta nmitaie o cotstard vohime.  An ail separated front the
aquecas solutione Fther and a 109, aqueons NaOll solation
were added waad the Tnvers were =eparated. The alkaline extrnet
wis aelditted with 1V HCOT and then extracted with KO and
CHCL.  The combined orgianie extraets were dried { MgSt),) mad
eviaporated, atfocdiag o vellow ol Crystallization from CCL
gave UST z of o white =olid 22073 Reerystallizatioe from
CHCL-CCL gave white needles of VE: np 87-00° dec: v o
CTIBry st 3440, 300U, 2880, 2740, 2720, 2630, 2140, 1270, 116D,
HIHM e W pesk <CHCERat s 1.9 46 H, singlet, CCHz): .

b, Caled {oc CyHEN: O, 30360 Hy 461 N, 64,00,
Foawd: O, 3005 TS N 6420
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Some Substituted Phenylalkanoic Acids and N-Substituted

Malonanilic, Succinanilic, and Anilinoalkanoic Acids as

Potential Antiinflammatory Agents

D, Evans, Ao L MAackiNTosH, AND S, S, SzINa

Tolly Rexcarch Conlre Lido Windleshaue, Sarecus Fuglund

Téverivod Novcuder 1S, 1TAS

Thivty oace of the title componads were prepared nod, togethee with =owe of the intecmediate esters and dtriles,

were sereened for antiinflammatory activity.

None of the compotnds showed appreciable acetivity in the car-

rugeerdi-indnced edema test, but thirteen of the acids were effective in stabilizing » bovine serim albumin frac-

tolcagainst heat coagnlation.

Whitehouse and Skidmore! have suggested thut acidic
antiinflamotory drugs may exert their therapeutic
offeet by internction with the essential lysyl e-mino
groups of the enzyme systems implicated in the inflam-
metory respouse of animal tissues. We cousider that

(1 MW Whicebowse and 1.1 Sktdmore, 4. Fharoe Phayeont. 17,
GRE (1065,

this reaction need not be restricted to the iouie type of
interaction envisaged by these investigators and have
examined the reqction between phenylbutazone 1 and
certain  aliphatic qnines which would aet as crude
todels for the [ysvl e-:unino group.

We have found that phenylbutazone reacts smoothly
with r=butylamine and re-pentylamine at 100° to give



