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o a series of 4-ml portions of sterile BBL ‘I'rypticase Soy Brotl
to give cancentratiows of 200, 48, 24, and 2.4 pg/ml. All of the
compounds at concentrations of 200 gg/ml and some at 48 pg/nl
precipitated ont of the water-based broth solnton, and the
tests at these coucentrations were uot performed. ‘The tes
solutions were inoculated with the microorganisme wd -
cubuted, with shaking, for 24 hr. ‘I'urbidity readings of ihe
cultires were taken on n Bausch and Lomb Spectronice 20 speciro-
phiotometer at 660 mu. Per cent inhibition was determined by
nstng a control consisting of broth, solvent, and nicroorganism,
1o give n turbidity reading of 1009 growth, or 0¢; inhibition,
‘T'he percentage tthibition shown is the average from 2 1o 4
separate determinations. In view of the linitations of the turbid-
ity method the per cent inhibition shown in Table Il has been
rountded off to the nearest 10¢7.
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We have prepared 2,3-dimethyl-1-phenyl-4-(1-adu-
mantanecarboxamido)-5-pyrazolone
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in order to consider the effect of the highly sy mmetrical
cagelike adamantane molecule and its hydrophobic
binding in the form of adamantanecarboxamide of 4-
aminoantipyrine, and to test for analgetic and anti-
pyretic activity of this new compound.

Experimental Section

Chemistry.—A mixture of 9.9 g of l-adamantanecarboxylic
acid chloride (0.05 mol) (Aldric Chemical Co., Inc.); 10.5 g of
4-aminoantipyrine (0.05 mol) aud 100 ml of dioxane, was kept at
room temperature for 3 hr. The reaction mixtnre was diluted
with 200 ml of cold HyO and the crystalline reaction prodncet was
filtered off. It was washed with 59, NaHCOs;, and recrystallized
from dioxane. The vield was 16.2 g (87¢7) of white crystals, mp
206-207° (uncorr). Anal. (CxHyuN3;O3) C, H, N.

Spectroscopic Results,—Ir spectra were recorded on a Perkin-
Elmer Model 221 ir spectrophotometer (Nujol) and were as
expected: N-H stretching bands near 3320 ecm~* and 3420 cm !
(4-aminoantipyrine, starting material) were absent from the
spectrum, and a C=O0 stretching band in the 1650 em™! region
due to the NH-CO group was present. Uv spectrinm were
characterized by the maximum at 284 mu (14 meg/ml) in dioxane
nsing a Beckman spectrophotometer Model D). U. Ew'* eal-
culated was 290.

Pharmacology —The compound was administered in physio-
logical solution containing 6¢: Tween 80 and its analgetic and
antipyretic actions were tested in Swiss mice and rabbits.

Analgetic Activity., Hot Plate Test.'—Antipyretic activity
was measured by the method of Baker and Coll.2 Hyperthermia
was produced in rabbits by injection of 0.3 ml/kg of TAB-D-ISN
vaccine in the marginal vein of the ear.

Mice which received doses of 20 mg/kg t.p. and p.o. of 2,3-
dimethyl - 1-phenyl-4- (adamantanecarboxamido )- 5- pyrazolone

(1) . AL J. Janssen and 3. Jageneawn, J. Pharm. Fharmacol., 9, 381

(2) J. A, Baker, J, Nayden, and 1*. G, Marshall, C, 4. R. Palmer, and T.
1. Whitted, ibid., 18, 97 (1963).

NOTLs

shiowed 307, more heat resistance than mice which recerved the
equivalent dose of 4-aminoantipyrine.

Dosex of 19 mg kg 1.p. i rabbits were shown 1o eanse e
sine antipyretic aetivity s that prodoeed by wucequivalent dose
of 4-aminondipyrine,

e mice the Loy Lp. wis 820 mgg kg oese 280 mg kg {or 1-
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Many different types of compounds have been shown
to have varving degrees of anthelmintic activity.
Several of these classes, nccording to Harfenist, have
A group bearing a positive charge and a cyelic moiety,
which may or may not be separated. Examples of
these include naphthamidines, dihydropyridines, pyr-
rocolines, and stilbazoles.! Two additions to veterinary
helminthic therapy, tetramisole and pyrantel, con-
tain these two structural features.??

Emetine dihydrochloride is another example of n
compound which possesses these features. This alku-
loid, used in the treatment of several hehninthie dis-
orders,* contains the positively charged quinolizine
ring. 'The investigation veported here was undertaken
to determine whether a related but less complicated
structure, the completely aromatic quinolizinium ring
svstem (1), might retain some of the antiparasitic
activity of this alkaloid.
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In our work a series of 2-(substituted amino)quino-
lizinium salts was synthesized for screening for preven-
tion of lung invasion by the larvae of Ascaris suum in
mice.

Chemistry.—-The preparation of the 2-(substituted
amino)quinolizinium compounds, shown in Table I,
proceeded through either of the two intermediates, 2-
bromoquinolizinium bromide (2) or 2-bromo-6-methy]-
quinolizinium bromide (3). These were readily pre-

(1) M. Marlenist, J. Med. Chem., 6, 361 (1963).

(2) A. H. M. Raeymaekers, I'. T, N. Allewijh, J. Vandenberk, P. 1. A.
Demoen, T. T. T. Van Offenwert, and P. A. J. Janssen, ibid., 9, 545 (1966).

3) W. C. Austin, W. Cortney, J. C. Danilewicz, D. H. Morgan, L. H.
(‘onover, H. L. Howeg, Ir., 1. 1. Lynch, J. W. McFarland, R. L.. Cornwell.
and V. 1. Theodorides, Nature, 212, 1273 (1966).

4 ¥. L. Bach, Jr. and 8. Kushner, in *Medicinal Chemisiry,” 2nd ed,
A. Burger, 12d., Interscience Publishers, Ine., New York, N. Y., 1960, v
1074,
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Recrystal- Dose® S — AL suumS—-——~
Y% lization mg/kg T Probability,
Nob Ry R Mp, °C yiehl solvent® Formula Anal® 5 X b.id. reduction P2
4 NH. EtQCH:CH:— 248-252 82 A-B CyllyBrN,- HBr ¢, 11, Br 300 06 0.001
b 1StOCILCIL E1OCH,CIT, 103-104 02 B-A CiHaBrN:Os C, H, Br 300 72 0.001
6 H 4-MeNCeHa 227228 82 C-D Cy711,4BrN;-HBr C, 11, Br 150 97 0.001
7 I 2-MeOCell, 182183 K2 C-13 CiH,BrN-O C, II, Br 300 08 0.001
8 H 4-I1OCsH, 172-174 88 >-B CillzBrN,O C, H, Br 300 08 0.001
9 11 4-Cl1e=CIICI0C1, 153-154 83 >-B CsH :BrN:O C I, N 300 6.5 0.001
10 H 4-Et1,NCIT, 220-224 42 A-E CioH2BrN;- C,H, N 150 87 0.01
HBr-0.51T,0
11 T 4-1TC=CCII0C,I1, 195-194 96 A ClT,BrN,O C, H, N 150 72 0.001
12 11 3,4-Me,CeH; 256-237 07 C CyHBrN, C, 1T, N 150 81 0.001
13 H 2,4-(Me0),Cell; 217-21Y) 72 -B-L C7H7BrN,O;- C, H, N 100 62 0.001
0.5HBr
14 H Ph 175179 77 C CisH sBrN, C, H, N, Bre 300 71 0.01
15 1 2,4,6-(Me0 );Csl 1, 241-242 62 C-D CisH sBrN,O C, H, N, Br 100 15 f
16 H 4-PhOCgl1,4 205-206 8 C-B-L CaH 7BrN:Qy’ C, H, N, Br 300 35 f
17 11 4-n-BaOCGIT4 221-223 75 C CuwHuBrN,O C, IT, N, Br 300 60 0.02
18 H 2-Me,4-MeOCql 1, 259-265 88 A Ci7HzBrN-O C, H, N, Br 300 72 0.001
19 H 4-n-PrOCsH; 182-184 100 C-B CisH sBrN.O C, I1, N, Br 300 97 0.01
20 H 5-Cl,2,4-(MeO ). CI1, 260-261 S8 A C7H;BrCIN,O, C, H, N, Br, ClI 300 53 0.01
21 T »-CH;CHOHCH, 165-167 78 C-B CzH;BrN-0 C, H, N, Br 300 43 !
22 H 4-BrC,l1y 100-101 98 C CwH2BraN» C, H, N, Br 300 55 0.01
23 1T 2-MeQ),5-MeCslTy 248-253 83 A-B C7HzBrN:O C, H, N, Br 150 50 0.02
24 H 4-MeCHOC,11,4 183-186 099 B-C CisH(sBrN,0O¢ C, I, N, Br 300 97 0.001
25 IT 3,4-(MeQ )2Cell; 278-280 92 C-B CH7BrN-O. C, H, N, Br 300 96 0.01
26 H 2-Kt0CIT, 177-178 100 C-B CyHzBrN-O C, H, N, Br 100 88 0.001
27 I 2,5-(E1O).Cell; 246-248 85 C-D CioH2BrN»O- C, 1, N, Br 300 82 0.001
28 1 4‘0*()(7#1 212-213 80 C-B CyuHazBrN:O C 1, N 300 90 0.001
29 11 4-Me,CHCIH0CH, 160-162 100 C-B CiwHzBrN,O C, 11, N, Br 250 90 0.001
a0 H 4-C1-2,5(MeQ )oC,IT, 200-292 100 A-D CH BrCIN,O, C,H, N 300 66 0.001
31 11 4-HOCsH, 228-250 02 A-B CH:BrN-O C I, N 300 73 0.001
H.C—CH,
32 H<C C}:{—CHK 250-260 S0 C-I C\1sBrN;- HBr ¢, H, Br 300 54 0.001
33 HOCIHCIT, TOCH.CT1, 152-154 08 A CisHiBrN20; C, 11, Br 300 35 0.05
34 NIl HOCH,CH. 209-210 U2 A Ci2HBrN;O C, H, Br 300 68 0.01
35 H 4-I5t0C1T,4 188189 100 >-B CislTsBrN:O C, H, Br 300 09 0.001
36 1 2,4—(M6‘0)20¢;II:; 248-241) 02 C-B C]sH|9Bl'N2O2 C, H, N 150 8Y 0.001
37 CHy=CICH: CH~=CHCH. 107-10Y 87 >-B CisH(sBrN, C, IT, Br 50 03 0.01
38 H 4-MeSCelly 227-220) 76 C CuIT+BrN.S >, H, Br 300 94 0.01
39 11 3,4-(MeO).Cell4 244-245 100 A CisHsBrN,O, C, H, Br 300 55 0.01
40 H 4-MeOCqH, 18)-191 83 C-B CiIT7BrNyO- C, 1L, Br 300 99 0.001
0.5HBr
Dithiazanine todide 15v 7067 0.001

A, nbs IOTL; B, 16010 C, 4-PeO11; D, 100; 15489 TBr. * Awadytical resuls for indicated elements ace within 20.4%, of the theoretical valoes nnless otherwise noted. < Siugle dose,
in mg/kg (b.id. for 5 duy<). + EKach gronp contained inttinlly ten iee.  An average cordrol larvie comat wonld be 377 4 149 (mean + SD). ¢ Caled: €, 59.81; Found: €, 59.07. 7 Not.
significant. ¢ Toxic at 25 mg/kg.  » Structure shown elsewhere.  # 0.2511B8r.
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pared by a combination of two published proceduress"
ax =hown in Scheme 1.

The reaction of 2 or 3 with un appropriately sub-
stituted amine in -1»OH provided the corresponding
J-(sabstituted nino)quinolizinium bromides (4-40)
shown in Table 1.

Biological Method. A. suwm.--Drug ndministration
was peroral to mice twice o day for 3 days. Thelnfection
wis necomplished with embrvonated eggs administered
by gavage, halfway between the doses on the second
day of medication.  The mice were saerificed and their
lungs digested in buffered saline with added trypsin.
Larvae were counted with the aid of a microscope,
This method i= 2 modification of the procedure outlined
by Sprent’  Compound effectiveness was ealeulated
as a o percentage reduetion bused on the following
formula.

Ce reduction = 100 —

menn of medieated group counts X 100
menn of unmedicated control group counts

Tl A4 suwm larvae counts were analvzed =tatistieally
by means of the Student “t' test.

Structure-Activity Relationships.—The anthelmintic
activity of the compounds prepared in this work and «
comparison drug, dithiazamne iodide,® are shown in
Table I. In general, the compounds most aetive ngninst
AL swwm eontained a substituted anilino group 1 the
2 position of the quinolizinium ring.  The presence of
the Me group in the 6 position did not appear to cause a
significant change in activity.

‘The substitution of alkylamino groups (5, 32, and
33) or hivdrazino groups (4 and 34) on the quinolizinium
ring resulted in somewhat lower activity when com-
pured to compounds with anilino substituents.  Sub-
stitution on the anilino ring with alkoxy or dialkylaminn
groups (6 and 10) resulted in increased netivity over
the unsubstituted anilino derivative (14). Substitution
of Imlogens (20, 22, and 30), alkyl groups (12, 18, 21.
and 23), OH (31), or MeS (38) on the anilino ring
resulted 1n diminished activity.  Alkoxy groups in

2 T, Mivadera and 1. Iwal, Chew. Pharm. Bull. (Fokyo), 12, 1336
J10641; Chem. Ahstr., 64, 14166¢ (1966).

61 A, Yozard and G. Jones, J. Chenr. Sov,, 2203 (1963).

Ty J. V. AL Rpreny, J. Infect. Diceases, 90, 165 (1952},
r$y (G Brody anill B Co Woaest, dmer. J. Vet Res., 24, 460 (1963;.

N

5-34 R, =H
35-41. R. =Me

either the 2 or 4 position of the anilino ring resulted in
high activity (7, 8.9, 11, 19, 24, 26, 28, 29, 35, aud 40).
but two alkoxy groups in the 2 and 4 positions (13 nud
36). the 3 and 4 positions (25 and 39). or the 2 and A
positions  (27) caused w reduction in anthelmintic
activity. Three alkoxy groups in the 2, 4 and 6 posi-
tions (15) on the anilino ring resulted in significntly
diminished activity.  Bxtension of the alkoxy chain
in the 4 position maintained activity at about the sanie
high degree from Me through Prand -Pr (8. 19, 24, 35.
and 40) but fell off slightly with -Bu (29) and cyvelo-
pentvl (28). and wirkedly with #-Bu (17) and I (16).

Experimental Section

Melting pond= were deternined it open capilliry tabes dsing
it Mel-Temp melting point apparains and are nucorrected.

2.(¢p-Anisidino )quinolizinium Bromide (7).—'1'0 a solution of
2-bromoguinoliziniunt hromide®.¢ (30 g, 0.1 mol) in -PrOH {500
ml) was added o-anisidine (24 g, 0.2 mol). The stirred mixtare
was reflnxed for 4.5 hr. After elitling rhe reaction mixtare i o
tee bath, the produer wias removed by filtration and washed
thoroughly with 1£1.0,  After dryiag al 60° for several honrs 1he
prodnet weighed 25 g 182¢7),  Reervstallizarion from /~PrOl1l
11,0 provided an avalyvied sample qx 1an needles.

The remamipg compoands e Tuble 1T were prepared m o
simlir mabner {rom 2 oe 3 oul the appooprintely <nbs=tirated
amtae or hyvdrazine.
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As part of our studies on new arylsulfonyvlurcas.t-*
we have prepared for hypoglycemic testing a number of
compounds having the general formula I. in which R

R—@—SOJ;\'H(‘()NHR’

1

was C1, Me, or MeO, and R was an alkenyl or alkenoyl
group. The new substances (Table 1) were obtained
{13 G. Pala. A. Mantegani, and G, Coppi, J. Med. Chem., 10, 508 (15671.

(2) G. Pala, G. Coppi. . Mantegani, and C, Bianchi, J. Zharm. Phuy-
maeol., 20, 559 (10VG68).
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