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Conversion of 2a into 9. A solution of 401 mg (I munole) of
2a and 186 mg (1 mumole) of p-tosylhydrazide in 5 ml of methanol
was reflixed for 30 min, The solvent was evaparated: after
drving, 640 mg of erude hydrazone was obtained. A soliution of
6539 mg (1 mmale) of this compannd in a mixtire of 5 ml of
methanol and 2 ml of water was nentralized with 57 aqueons
NalCOy, and the resnlting salntion was added with stirring to an
ice-coaled solution of 740 mg of NaBl1I: in a mixture of 5wl of
methanol and 5 ml of water. The reaction mixture was first
stirred far 15 min at 0° and then Tor 15 min at raom temperature.
After dilution with water the mixtore was acidified with dilntc
HCL The precipitate was filtered off and washed with water
il neutral. The dried residue (420 mgl was recrystallized
From aqueons methanol: 150 mg af pure 9, mp 202-204° dec,
wis abtained; [aDy +7° (absolute ethanall: infrared (KBr
1745 (ester =01, 1701 (@,8-nn=ntirated acid C==0), and 1256
cm 7 Hacetate

Anal. Caled far Col10ar G TS 1, 0300 CHLCO, 9.3,
Found: C, 71100 H, 9.23: CHCO, S04,

Methyl Ester of 9.-—To a1 =uspensian of 750 mg of 9 in ether
wis added with stirring s ethereal <olution of C1LN until the
vellow color persistel. The resulting =olutian was evaporated,
and the residue was veerystallized from aqueons methanol,
vielding 620 mg of pure ester: mp F6L3-162°: Tein +1¢:
wfrared (CHCL), 1737 (ester C==0), 1723 sh (@8- un=atirated
ostor C==0)), and 1704 ¢ ¢ (ncetate ).

Aral, Caled far CupllOg G 70980 11 Q5.
ALSD T, .

3=Acetate of 9.—A solution of 0.5 of 9 in a1 mixture of 2.5 ml
of weetic anhydride and 2.5 ml of pyridine was kept at room
temperature far 13 . The reaction mixture was trented, as
~naly ta vield 0.5 g of crnde 3-acetate,  Afier veervstallization
from aqueons methmol the purified material €0.45 g1 saftened at
141° and melied at 157-158°, [a]v —17°.

dnal, Caled for CyHgOs HaO 0 ¢, 67013 1, 9,01,
C,67.24: H, 8,96,

24,25-Oxidofusidic Acid.——A =olrtion ol 258 g (5 mmales) of
fsidie acid in 125 ml of CHCl was treated with | equiv of m-
chlavaperbenzoic acdid  dissolved in 25 ml of CHCL. After

IFonnd: [ON

IFound:

~Latedings Tor S at romn temperatnre, titratione atad thbclayer
chromatography of the renetion mixne showed that the reaction
wis complete. After removal of the solvent mder redaced pires-
save, the residhine was dissolved in CHaCy ared added to ot hep-
tane.  Methyleae chiloride was allawed 1o evaporate and hoeppe
wis decanted Trom the residie, which was then extrneted e
mare inasimitar manver. The vesidue was dried and vielded
2.5 g of product whieh could not bhe obtained e aervstallive
form.

Upon o =imilar epoxidatioc asing diliydrofusidie aeid insten:d
of Msidic acid, titration oy an aligiat part of she reaction mixine:
showed that the prracid coment was not vet decreased by 11,
after 30 min.

24,25-Oxidofusidic Acid Methyl Ester. Method A.- The
reaction af fusidie acid methyl ester with m-chloraperhenzedie
acid was carried out as desceribed for Insidie acid. When re-
action wis complete the solvent was evaporated under reduced
pressire and the residue was taken npin ether. The otherend
solntion was washed ( NallCO,, 1101V awd evaporated.  From
P g of Tusidie acid methyl ester, 140 g of erude oxido ester
wis olitained: alter chivomalography an @5 g ol =ilica gel. elanios
with benzene-ethyl acetate ¢2:3) vielded g of pure prodaa
which failed 10 ervsiallize: Jejn —11°.

daalo Caled Tar ColliDer G0 T0200 1, 022,
o5 1, a0

Method B.--To » solution of Al ing of criude 24,25-0x1dc-
Pusidic acid in eiher was added an cthereal =ohition of CHaN,
until the vellow colar persisted.  After removal of the <olvent
the residue (At mg1 was chromatagraphed an 25 g ol =ilien gel
and was chived with benzene-ethyl acetate (2:3) to yvield 250
mg of pre 24,25-oxidofusidic acid methyl ester. The identity
af thix camnpound with the camnpoand obrained hy method A was
checked hy  thine laver chromatography  with henzene--orhyl
acetatecdig

Fomed: ()

Acknowledgments.—We thank Mro I Vior Dijek
for the determination of thie antibacterial activities
and Mr. J. Rondelet for the infrared spectea.

Anthelmintic Activity of 1,2,4-Oxadiazoles

o Arnvsworry,! WL L2 Burine, J. Davesvonr, ML Cacpesour, axo ML Co MeCowss

The Lilly Research Laboralocivs, fndianapolis, Ladicna

Received June 18, 1946

Substituted 1,2,4-oxadiazoles were screened for anthelmintic activity in mice experimentally infeeted with

Nematospiroides dubius.

S-Alkyl- and 3-aryl-1,2,4-axadiazales withant snhstitnents at the 5 position were

etfeetive when administered orally at 500 mg/kg ar by subentaneans injectian at 100 mg/kg, whereas the 5-=ub-

stituted H-alkyl- and 3-aryl-1,2,4-oxadiazoles tested were inactive,
chosen for extended studies against nematode infections i experimental animals,

axadiazoles were prepared.

Recently, 1,2 4-oxadiazoles have received consider-
able attention in the literature.2? Substituted 1,2,4-
oxadiazoles have beei reported to exhibit various types
of biological activities, including antispasmodic and
analgetie,* sedative,® and nematoc;dal, fungicidal, and

Iy T'u whondinquiries should be addressed a1 (le Departnient of Chene-
islry, Colorado State University, Fort Clollins, Colao.

«2) (a) J. H. Boyer in “*Heteroeyclic Compoondds,”™ Vol. 1, R. C. Lder-
beld, 1, Jobn Witey and Rons, lpe., New York, N. Y., 1961, p 508; (b)
1. Eloy and R, Lenaers, Ckem. Rec., 62, 155 (1962); (c) 1.. (. Behrin ""Chem-
istry of Meteroeyvelie Compounds—TUIive- and Six-Menbered Compounds
with Nitrogen and Oxveen," A, Weissherger, 5., Interscience Publishers,
Ipen New York, NU Y., 14462, p 245,

Gy ol ML Nebasino ond P, Groenaneee, Chewe Trod. (Milan), 45, 128
IO Chewe A, 80, 10672 O4064); ) O Moossebois and 10 Koy,
Heboo Chvnee Aot 47, 838 (1064}, aod cefereaves Lherehe (e} 170 Loy,
Fovtsehe, Choe, Favseh., 4, 807 (1hoh).

¢4) L Pallazzo, M. Tovelli, G, Soand, ond 18 Silvesirong, J. Med Phaem.
Chere,. 4, 35) O8G0,

53 L Pallazzo and B SilvesOind, Boll, Chim. Foaem., 101, 331 {1962
Chene. Alstr,, B8, 4918 11963).

3-p-Chlaraphenyl-1,2,4-oxadiazole was
H-Spiro-4,5-dihydro-1,2,4-

)

insecticidal®  We wish ta report our finding that 5-
substituted 1,2.4-axadiazoles are anthelminties when
tested against Nematospiroides dubius in mice,
Preliminary screening of 1,2 4-axadinzoles of type 1.
wherein Ry and R; are hydrogen, alkyl ov arvl, indi-
ented that the anthelnintic activity was considerably

YN\O
N=J—R5
1
better for 3-substituted d-hydrogen-1,2,4-oxadinzoles

thay far any other combinntion af 3 and 5 substittion.
The S-substituted 1,2, 4-oxadiazoles that were evalu-

(G) NS0 Sopsa, 1L Co Coitwood, wnd 10 AL Doolen, Frenet Patend
1,363,235; Chem. dbhstc., 62, 5282 11960).
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TaBLE I
3-SuBsTITUTED 1,2,4-OXADIAZOLES®
Mp or bp Caled, % Foond, %,
No. R Yield, % (mm), °C Formula C H N C H N
1 Clr
) ClII;(Clla)* 20 80 (10) CgH14NO 62,30 9,15 18,17 62,37 0,22 15.04
3 CH,(CH)o 50 101 (1) Ci3HaN:0 69.59 10.78 12,49 69.45 10.98 12,57
4 CsH,CH,¢ 10 118 (10) CyHgN,O
5 p-CICsH,CH,? 25 140 (8)™ CoH-CIN:O 14 .40 42
6 CsH;(CH,)s/ 55 135 (8)" CioH1oN-0 16.08 15.65
7 Celd 54 60) 100 (10)° CsHeN,O
9 m-CH3CsH4? 50 115 (8) CyH;N:O 17.49 17.20
10 p-CH;CsH.¢@ 45 115 (10) CyHsN:0
11 p-BI‘CsH4d 50 110 CgH5BI‘:\-2O
12 0-ClCsl; 12 120 (8) CsH;CINO 15.51 5.36
3 m-C1CsH," 35 42 CsH;CIN.O 15.51 15.17
14 p-CICsH 2 60 102 CsHCIN:O
15 m-Clop-CI,Cl14’ 25 92 C,H+CIN,O 55.58 3.03 55.16 3.89
16 m-CF3CelLy 25 115 (8) CyH;F;NO 13.86 13.62
17 p-CH3;0CsH, 50 145 (8) CoHgN»0, 15.90 15.69
18 p-NOzCsII.;d 16 164 CgH,’,NaO:)
19 3-Pyridyl 90 91 C7H;5N30 57.14 3.43 28.56 56.95 3.71 28,30
20 2-Furanyl 5 86 CsHN.02 52.94 2.96 20.58 53.11 3.11 20.28
21 C,HsCO:* 60 36 CsHeN 0, 42 .25 4.25 19.71 42 81 4.33 19.79

o Characterized by a strong absorption band at 6,40-6.45 u in the infrared. * Reference 3b. ¢ n-CsH;C(NH)NHOH, mp 58-60°
Anal. Caled for CiH;gN.O: N, 19.42. Found: N, 19.18. 4 Reference 3a. ¢ p-CICsH,CH,C(NH)NHOH, mp 110-112°, Anal.
Caled for C:H,CIN;O: N, 15.17. Found: N, 15.39. / Starting amidoxime was obtained as an oil. ¢ m-CH;CsHs«C(NH)NHOH,

mp 120-121°, Anal. Caled for C.HoN2O: N, 18.66. Found: N, 18.75. *» m-CICsH,C(NH)NHOH, mp 118-120°, Anal. Caled far

C;H:CIN,O: N, 16,42, TFound: N,16.13. < m-Cl-p-CH;C:H,C(NH)NHOH, mp 129-131°, Anal. Caled for C.H,CIN:O: N, 15.18:
Found: N, 15.06. ¢ m-CF,C:H,C(NH)NHOH, mp 83-85°, Anal. Caled for CsH;F;N20: N, 13.72. Found: X, 13.32. * Starting
amidoxime, see ref 10. ' n%»p1.4370. ™ n%p 1.5462. ™ n®D 1,.5265. ° n®D 1.5535.
ated are shown in Table I, and their biological test re- TapLe 11
sults are given in Table II, ANTHELMINTIC AcTIviTy AGAINST . dubius 1x Mick®
The compounds of Table I, with the exception of 1, Gavage - ——— Subcutaneous—— —
. : 3 N _ Dose, Worm Dose, Worm
were pl_“epar.egl by 'hea‘.cmg the approprlate iminohy Not g et ¢z e reduetion. 7
droxamic acid’ (amidoxime) and triethyl orthoformate . ;
3a ! : . 1 25 86 50 89
under reflux for 2 hr. Longer heating lowered the -
. A . 50 99 100 89
yield and formed the nitrile RCN.® 9 100 31 500 0
R\F’M 3 50 89 100 0
RCNHOH + HC(OCH;); — N I + 3CH,0H 500 73
| 4 100 0 500 0
NH ) 500 97
3-p-Chlorophenyl-1,2,4-oxadiazole (14) was chosen 5 100 0 500 0
for extended studies on the basis of its activity and sta- 500 87
bility, and the results are shown in Table III. It was 6 100 0 500 0
prepared in quantity in 809, yield by an alternate 500 89 i
method® involving reaction of p-chlorobenzamidoxime 7 {88 gg 500 ¢
and the DMF-POC] lex.10 o
¥ 3 complex 8 100 0 500 0
RC=NOH + [(CH),NCHOPOCL] CI~ — 500 86
| 9 100 0 500 0
NH, 500 88
10 500 72 500 0
RC=NOH R N 11 100 08 500 0
|_ Y= | — Yo 12 500 80 500 0
N=C~4N(CH)), N== 13 500 74 500 v
| 14, R = p~chiorophenyl 14 50 63 100 0
H 100 04 500 100
We have also prepared dihydrooxadiazoles of the 15 500 76 200 v
) haiey 16 500 45 500 0
type represented by II, where R; is alkyl or aryl, and 17 100 0 500 0
R; is alkyl or aralkyl, by the reaction of amidoximes 500 70
() H. E. Ungnade and L. W. Kissinger, J. Org. Chem., 28, 1704 (1958). 18 100 95 100 0
(8) ('. Ainswordh, J. Heterveyelic Chem., in press. 19 500 100 H00 100
(9) 'I"l)‘is method was sugg.ested by E. C. Kornfeld and was studied by 100 0 100 0
L.A. Wliteand E. R. Lavagnino. 20 100 50 100 0

110) C. 8. Davis, A. M, Knevel, and G. L. Jenkins, J. Org. Chem., 27,

1919 (1962). a See Methods, ! Refers to Table I.
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TasLe 111
ANTHELMINTIC TESTING 0
3-p-ClLOROPHENYL-1,2 4-0Xap1azone (14)

Antbel-
InfocGous O dose, nen e Snbcaraneows  Antheloinlic
speeies o ke elficacy Jdose, o ky efficacy
Nomeris 50 o 1000 100~
250 Hi
8. obeelalu 00 ()
by ol
S.ra 1o Activet 1000 Activet
I axel 1ot Activer

« Worm reduetion,
{sec Methads).

Lo (see NMethods).
¢ Ingg connt and culture evaluatian (see Meth-

“ Cultire evaluation

Val.

administered a zingle dose of test componnd by gavage.
days the mice were killed and the worm connt in the ceea and
large intesxiine wax determined.
cent warm reduetion compared with infected conirols,

standard Student £ methad was nsed in the evaluation.

Alter 5

Results are expressed as per
The

Y. Trichostrongylus wrei—Mangolinn gerbils weighing sti-Inl
g were experimentally iraenkited orally with approximanely 50t
After 1 week, feeal marerial was
Three montlis

fective larvae of 7.

arel.

collected and enlinred nsing sphagnim moss.
later Teces were cadlected and the egg per gram densities were

determined nsing the ALN methad.V

Results

In addition ta the S-substituted 1,2 4-oxadiazoles

ads). ("lable 11, o number of rvelated compounds were
Tagee IV
So-DIsuBsTITUTED 4 3-1DIHYDRO-1,2,4-0X ADIAZOYLES

My or bp o == (Calial, e = = Founil, g

Rs Rs Rs Yield, Y2 Onm), °C l'omonla C 11 N (& 11 N
Cll, 11 CHIHCH ). 8N 132(12)  CelleNaO 56,22 9.4 21.N6 S6.51 9,63 2Las
ClI, 1 CILCHICH ). sl 138 (125 C:1LeNLYO 5012 992 19,70 SIS 990 1473
p-CICHLCl « 20 190-101  CH:CINSO G350 6.47 1008 63,85 6.8 114
CsHy « 23 160-161  CyaHNs) 210 T 8 12,45 7L TAh R
p-CICall, a 25 JOR-212 0 CuHCINLO 61,27 G.03 1117 62.54 6.06 1111
p-ClCel 1y 11 CI 05 155-157  CuIL.CIN.O a7 461 14,25 55,04 455 15,08
p-ClCql1, 11T CILGIHHCH O, S0 132:-135  ChaldyCINLO 601,37 U033 11,73 6092 6.4+ 1L.TY
0-CI,Celly 1 Clly Ot 60-61  ClNLO (S, 15 (.86 15 .90 08,31 6.91 15.15
p-ClCsl14 11 CIH.Cqlls 30 165-167  C,:l;CINLO 06,07 4. .80 10,27 66.19 4.04 1008

« 15 is pentamethylene.

Ry N, R, N
0 iz N0

o

H H H

I 111

and aldehydes.?”  The previousty wreported spiva gys-
tem IIT where Ry is aryl or aralkyl was prepared from
suitably substituted amidoximes and cyclohexanone,
The dihydro compounds are listed in Table IV, All of
the dihydro derivatives were found to be inactive
when tested orally at 500 mg/kg against N, dubius in-
fections in mice,

Biological Screening Methods

1. Nanatospiroides dubius—Albina male mice weighing
14-17 g and infected orally with approximately 50 larvae of V.
dubius were held in cages until the infection was patent. Five
animals were selected at random for each test group. The
test componnds were given in a single dose, either by gavage or
by subeitaneans injection.  Approximately 40 hr after (reat-
mwent the mice were killed and the small intestine was removed,
everted, and examined with a stereomicroscope to determine the
warm burden. The number of worms remuining was compared
with the worm burden of the infeeted cantrals.  The resnlts, ex-
pressed in1erms of per cent worm rednetion, are fonnd in Table IT.

II. Neppostrongylis muris.-——The method emploved for this
helminth infection was the same as that described in section [
except adbing ratz (90-100 g) were nzed as the experimemal
animals and larvae of N mards were administered by subentan-
cous injection.

III. Strongyloides ratti—Albino rts (90-100 g) were inoei-
lated subeutaneously with approximately 3000 infective larvae of
S. rafti.  After 7 days a single dose of a test componnd wns given
by gavage or subentaneons injection,  Forty-eight honrs after
treatment feeal material was collected and charcasl enltures
were made.  After 94 hr the enltures were examined with a
stercomicroscope, and the larvae eaunt was campared with the
larval connt in the infected controls.

IV. Syphacia obeelata.~Tive albino mice, natnally infected
with 8. obeclutu, were selected nt random for each test group and

sereenied orally at 500 mg/kg against N. dubius infec-
tions in mice.  The following 1,2,4-0xadiazoles were in-
active in that test: 3-phenyl-s-methyh*  3.5-di-
phenyl,* 3-methyki-phenyl,*, 3-beuzyl-o-methyl, = 5.-
S-dimethyl,3 and H-phenyl®  Also inactive were p-
chlorobenzamidoxime® and O-acetyl-p-chlorobenzami-
doxime.

Several features stand out regarding the anthel-
mintic activity of 3-substituted 1,2,4-oxadiazoles. (1)
Members of the 3-alkyl- or 3-nryl-1,2,4-oxadiazole series
(Table I) arce cousistently nctive against helminth in-
feetion induced by N. dubius when administered orally
to mice at 500 mg kg and often at considerably lower

dosage.  (2) Closely related acyclic analogs of 14 are in-
active,  (3) Certaie representatives of 3-alkyl- or 3-

arvl-1,2 4-oxadiazoles are active in the biological test
when administered by subcutancous injection.

Ftem 2 suggests that the 1,2, 4-oxadiazole nucleus per
se 1s o necessary requirement for anthelmintic activity,
since p-chlorabenzimadoxime and its O-acetyl deriva-
tive are mactive.

The third item is one of interest and relates to the
finding that 2-(3-methoxyethyl)pyridine'®® was an an-
thelmintic when administered by injection.**  The
mode of action of 2-(8-methoxvethyl)pyridine has been
studied, and it has been suggested that the drug is ex-
creted from the blood into the alimentary canal along
its whole length."®  We have not investigated the mode
of action af 14 but wish to propose an alternative mech-
anisny, namely, that the compound is coneentrated in
the bile and may be excereted as a conjugate.

Mo

[ ERRDRES U 139, w7

IRASETIN

(1) wa) N WL L Icomne and N Greepbalelb, Valuee, 189, 54 <1914
<) see also (he reporc of DL Thienpont, ¢f wl., Nuture, 209, 1084 (1910), von-
cerning the activity of convpoond R8299.

Q) N WL Byoame, Beid, . Pharnnaest,, 17, 327 (1uo)).

Loogldo anid S0 1t spetz, /. b Assor,,
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Experimental Section!*

Amidoximes. General Procedure-—A mixture of 1 mole of
alkyl or aryl ecyanide and 1 mole of hydroxylamine hydrochloride
was dissolved in 500 m! of 809, aqueous ethanol. One-half mole
of K»CO; was added, and following the evolution of CO: the solu-
tion was heated under reflux overnight. The solvent was re-
moved under reduced pressure (steam bath), and the residue was
twice extracted with 200 ml of absolute ethanol. The ethanol
extract was concentrated to dryness, and the resulting amidoxime
was recrystallized from benzene. Unless otherwise indicated,
the amidoximes used are described in ref 2b.

3-Substituted 1,2,4-Oxadiazoles (Table I). General Proce-
dure.—A mixture of 0.1 mole of appropriate amidoxime and 100
ml of triethyl orthoformate was heated under reflux for 2 hr, and
the reaction mixture was then distilled under reduced pressure.
If the product was a solid at room temperature, it was recrystal-
lized from ethyl aecetate-petroleum ether (60-70°) mixture.
The nitrile corresponding to the starting material for the ami-
doxime was often a by-product of the reaction.?

3-p-Chlorophenyl-1,2,4-oxadiazole (14)—To 0.1 mole of
DMF-POCI; complex!® was added, with stirring, an ether solu-
tion of 0.05 mole of p-chlorobenzamidoxime. The temperature
was maintained uear 10° by means of an ice bath and the mixture
was stirred for 10 min. After the solvent was removed at 60°,

(14) Melting points were taken with a Fisher-Johns apparatus and are un-
corrected.
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the residue was washed twice with 150 ml of iee water. The
product was recrystallized from methanol and gave 14, mp
100-102°, in 809, yield.

3,5-Disubstituted 4,5-Dihydro-1,2,4-oxadiazoles (Table IV).
(a) General Procedure—To 0.1 mole of appropriate amidoxime
dissolved in 200 ml of 509; aqueous ethanol was added portion-
wise 0.15 mole of aldehyde. After the initial exothermic reaction
had ended, the solution was allowed to stand at room temperature
for 2 days and then was concentrated under rediced pressure
(steam bath). The residue was recrystallized from ethanol-
water if it was a solid, or was distilled using a spinning-band
column if it was a liquid at room temperatiire.

(b) Spiro-4,5-dihydro-1,2,4-oxadiazoles (Table IV)—A mix-
ture of 0.05 mole of the appropriate amidoxime and 20 ml of
cyclohexanone®® was heated under reflux for 2 hr. The mixture
was concentrated under reduced pressure (steam bath) and the
product was recrystallized from benzene.!®

Acknowledgment.—The microanalyses were deter-
mined by W. L. Brown and associates, and D. O. Woolf,
Jr., made the physical measurements. R.J. Boisvenue,
M. C. Brandt, W. R. Agan, and E. L. Colestock as-
sisted with the anthelmintic studies.

(t5) The reaction did not take place when cyclopentanone or cyclo-
heptanone was used.

(t6) In certain instances it was necessary to elute the product from an
alumina column using benzene in order to obtain crystals.

Derivatives of 1-Hydroxybenzimidazoles and 1-Hydroxyindoles and Their Central

Depressant Effects
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It has been noted that 1-(2-diethylaminoethoxy )-2-phenylbenzimidazole caises central nervous system depres-

sion in experimental animals.
stance.

account is presented.

The first report on the synthesis of 1-hydroxybenz-
imidazoles was made by Niementowski! in 1910 who
reduced o-nitroacetanilide with ammonium sulfide
to form 1-hydroxy-2-methylbenzimidazoles. Fries and
Reity? later were able to effect this reduction much
more efficiently with sodium hyposulfite. Finally, in
1964 an alternate synthesis of this class of compounds
was developed by Stacy, et al.,* which involved base-
catalyzed cyclization of XN-benzyl-o-nitroaniline.
These authors also emphasized that the nmr spectrum
strongly supports the assignment of the N-hydroxy
form as the preferred tautomeric structure rather

OH~ N
= O e
OH

I

H

N
@ “CH,CH,
NO,

than the N-oxide structure assigned by Kew and
Nelson.* In addition, it was also shown by Taka-

(1) St.v, Niementowski, Ber., 43, 30t2 (19t0).

{2) K, Fries and H. Reity, Ann., 527, 38 (1937).

(3) G. W. Stacy, B. V. Ettling, and A. J. Papa, J. Org. Chem., 29, {537
(1964).

(4) D.J. Kew and P. F. Nelson, Australian J. Chem., 18, 792 (1962).

A variety of related compounds have been prepared and compared with this sub-
In addition, corresponding derivatives of 1-hydroxy-2-phenylbenzimidazole 3-oxide and 1-hydroxy-2-
phenylindole have also been synthesized and tested for CNS depression.

A structure-activity relationship

hushi and IXano?® that the parent substance, 1-hydroxy-
benzimidazole, could be readily alkylated with methyl
iodide to yield the l-methoxy derivative. It thus
oceurred to us that a variety of 1-hydroxy-2-substi-
tuted benzimidazoles and their corresponding 1-alkoxy
derivatives could be prepared for biological evalua-
tion. This work was particularly prompted by the
findings of Hunger,® et al., who noted that 2-benzyl-1-
(2-diethylaminoethyl)-5-nitrobenzimidazole exhibited
potent analgetic effects. Thus, 1-alkoxybenzimidazoles
related to this class of compounds were prepared from
the corresponding 1-hydroxy heterocycle. The 1-
hydroxy-2-arylbenzimidazoles and substituted deriva-
tives were prepared according to the method of Stacy,
whereas the 2-alkyl derivatives were synthesized by the
procedure outlined by Fries and Reity.

Since substance 8 (Table I) showed good CXNS de-
pression in experimental animals, several modifications
of the same were made in a structure-activity rela-
tionship study (vide infra). Besides the usual changes
in the basic side chain, nuclear modifications at the
2 position, and substitutions on the benzene portion

(5) 8. Takahushi and H. Kano, Chem. Pharm. Bull. (Tokyo), 12, 282
(1964).

(6) A. Hunger, H. Keberle, A. Rossi, and K. Hoffmann, Hely. Chim. Acta,
43, 1032 (1960).



