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pared by a combination of two published procedures™"
as shown in Seheme T,

The rveaction of 2 or 3 with an appropriately sub-
stituted anine in -PrOH provided the corresponding
2-(snbstituted umino)qui11()Ii.7.inium bromides (4-40)
shown in Table I.

Biological Method. A. suwm.--Drag administration
was peroral to mice twice a day fm 5days. Theinfection
wis necomplished with embryvonated eggs administered
by gnvage, halfway between the doses on the second
day of medication. The mice were sacrificed and their
lungs digested in buffered saline with added trypsin.
Larvae were counted with the aid of a mieroscope,
Thiz method i= 1 modification of the procedure outlined
by Sprent.’  Compound effectiveness was culeulated
as o percentage reduction hazed on the following
formuln

COoreduetion = 100 —

< mean of medieated group counts X 100 )

mean of unmedicated control group connts

The A, suwn uvae counts were analyvzed =tatistically
by means of the Student “t” test.

Structure-Activity Relationships.—-—Tl*le -mthelmimi('
activity of the compounds prepared in this work and &
comparison drug, dithiazanine iodide® are shawn in
Table I. In general, the compounds most active against
AL swwn contained a substituted anilino group in 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 hydrazino groups (4 and 34) on the quinolizinium
ring resulted in somewhat lower activity when con-
pared to eompounds with anilino substituents.  Sub-
ctitution on the anilino ring with alkoxy or dialkylaminoe
groups (6 and 10) resulted in inereased activity over
the unsubstituted anilino derivative (14). Substitution
of halogens (20, 22, and 30), alkyl groups (12, 18, 21.
and 23), OH (31), or MeS (38) on the anilino ring

vesulted 1 diminished activity.  Alkoxy groups in

23 T, Mivadera awd I Iwai, Chem. Pharw. Budl. (Tokvo), 12, 1336
O6H, Chem. Abstr., 64, 14166¢ (1966).

) A, l"ozard aud G. Jones, J. Chem. Son,, 2203 (1063).

Ty J. V. AL Sprent, J. I'nfect. Diseases, 90, 165 (1952},

fsy Gl Breendy anil B Co Wuoest, dmer. Jo Vet Res., 240 460 (1963).
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either the 2 or 4 position of the anilino ring vesnlted in
high netivity (7, 8.9, 11, 19, 24, 26, 28, 29, 35. and 40).
but two AH\()\\ groups in the 2 and 4 p()~m(m~ (13 and
36). the 3 and 4 positions (25 and 39). ov the 2 and 5
positions  (27) caused o veduetion in anthehnintic
activity.  Three alkoxy groups in the 2, 4, and 6 posi-
tions (15) ou the anilino ring resulted in significantly

diminished aetivity.  Extension of the dH\(L\_\ clain
in the 4 position mamtained ;1(:ti\'ity at about the same
high degree from Me through Prand -Pr (8. 19, 24, 35.
and 40) but fell off slightly with 7-Bu (29) and eyvelo-
pentvl (28). and markedly with #»-Bu (17) and Ph (16).

kixperimental Section

Melting points were determuued i opeu capillary tubes using
a Mel-Temp melting point apparatus and are uncorrected.

2-(p=-Anisidino)quinolizinium Bromide (7).—To a solution uf
2-hromoquinolizininum hromides. (30 g, 0.1 mol) i -PrOH (500
ml) was added o-anisidine (24 g, 0.2 mol). The stirred mixtare
was refluxed for 4.5 hr. After chilling the reaction mixtare in au
ice bath, the prodeet was removed by filtration and washed
thoronghly with EiQ), After drviug at 60° for several hours the
product weighed 25 g +852',).  Reervstallization from (-Proi1l
2,0 provided an wnalyiieal ~aniple as tan veedles.

The remaintug componnds fic Table [ weve prepared m a
similay manner from 2 oc 3 suwd che appropriavely cabstGruted
wuine or hydrazine.
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As part of owr studies on new arylsulfonylurcus,!*
we have prepared for hypoglyeemie testing a number of
compounds having the general formula I. in which R

I(—@—SO,,;\'H('();\'HR/

1

was C1, Me, or MeO, and R’ was an alkenyl or alkenoyl
group. The new substances (Table 1) were obtained
(1) C. Pala, A, Mautegani, and G, Coppl, J. Med. Chem., 10, 508 (1967).

(2) Q. Pala, G. Coppi. V. Mantegani, and C, Bianchi, J, Zharm. Phor-
mueol., 20, 559 (10G8),
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1-ALKENYL- AND 1-ALKENOYL-3-ARYLSULFONYLUREAS

R-@—SQNHCONHR/

Compd R R/

1 CH; (CH3),C=CHCH.

2 CH, (CHy):C=CHCH,CH,
3 CH;0 (CH;),C=CHCH,

4 CH:0 (CH3).C=CHCH.CH.
b Cl (CH3),.C=CHCH.

6 ot (CH,):C=CHCH,CH,
7 CH; (CH,),C=CHCO

8 CH, (CH,),C=CHCHCO

9 CH; (CH3),C=CHCH,CH.CO
10 CH:0 (CH,),C=CHCO

i CH0 (CH,),C=CHCH,CO
12 CH;0 (CH;),C=CHCHCHCO
13 Cl (CH3),C=CHCO

14 1 (CH,):C=CHCH.CO
15 cl (CHy):C—CHCH:CH.CO

Tolbutamide

« All compounds were analyzed for C, H, N and the analytical results were within £0.49;

by condensing N-arylsulfonylearbamates with amines
or amides in boiling PhMe.

The drugs were tested orally in normal fasting rats.
The results are listed in Table I in terms of relative
potency, which was calculated as previously deseribed?
and expressed in relation to the hypoglycemic activity
of tolbutamide, which has been assigned the potency of
1.0.

An examination of the relative hypoglycemic po-
tencies revealed that, among all the tested substances,
only 1 was found to display an activity of some interest,
This compound was then tested also orally in fasting
rabbits as well as in normally fed rats and rabbits;
the values for relative potency were 0.63, 0.85, and
0.41, respectively. From these findings, the conclusion
may be drawn that 1 [1-(3-methyl-2-butenyl)-3-p-
tolylsulfonylurea] possesses hypoglycemic properties,
W nch, however, are inferior to those of tolbutamide.
Apart from this, the introduection of a branched alkenyl
group in the 1 position of arvlsulfonylureas does not
seem to lead to interesting hypoglycemic agents.

Experimental Section®

3-Methyl-2-butenylamine.—1-Bromo-4-methyl-2-butene
(111.75 g, 0.75 mol) in Et.,O (375 ml) was dropped for 3 hr into
a solution of NaNH, [from Na (17.3 g, 0.75 g-atom) and liquid
NH; (900 ml)]. The mixture was refluxed for 2 hr with stirring,
NH; was allowed to evaporate, and the residue was cautiously
taken up with 309, NaOH and Et,O. The organic layer was
separated and dned (NaOH). The solvent was evaporated and
the residue was distilled at 110-112° (lit.* 110.5°) to give a
colorless liquid (26 g, 409 ).
4-Methyl-3-pentenylamine.—1-Bromo-4-methyl-2-butene
(44.7 g, 0.3 mol) and 979, CuCN (27.7 g, 0.3 mol) were rapidly
heated to 60° with stirring. After the exothermic reaction had
started, the mixture was cautiously cooled, the temperature was
kept at 50-60° for 30 min, and the suspension was taken up in

(3) Boiling points are uncorrected. Melting points are corrected and
were taken on a Bichi capillary melting point apparatus,

(4) D. Semenow, Clhin Hua Shin, and G. Young, J. Amer. Chem. Soc.,
80, 5472 (1058).
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Yield, Relative

% Mp, °C Formula® potency
93 137-138 C13H1sN-058 0.85
79 94-95.5 C1aH 1o N:058 0.00
81 118-119.5 C13HisN,O,3 0.18
69 98-99 C1sHN:048 0.14
73 121-122 C2H,;:CINLO,S 0.30
78 114-115 C13H,7CINO58 0.09
43 173-175 C13HsN2O,8 0.17
22 120-122 C1HisN-0,8 0.16
37 108-109 C:H1oN 0,3 0.27
36 167-168 CH 6N SO;8 0.26
29 131-132 C1His N 058 0.00
28 123-124 Ci:HiyoN:0:8 0.29
40 161-163 C1:H1;CINLOSS 0.16
36 166-167 C;Hi:CIN,O48 0.13
37 156-157 C,.H;:CIN.OS 0.00
1.00

of the theoretical values.

MeCN and filtered. Evaporation of the solvent under reduced
pressure and distillation of the residue at 58-60° (14 mm) gave
10.8 g (37.59,) of 4-methyl-2-pentenonitrile sufficiently pure for
further work.

The nitrile (10.8 g, 0.113 mol) in Et;O (100 ml) was dropped
for 1 hr into a stirred suspension of LAH (8.6 g, 0.226 mol) in
Et,0 (600 ml). After 30 min stirring, the reaction mixture was
cooled and then cautiously decomposed with 309, NaOH (100
mi). The organic layer was separated, washed with H,O, and
dried (NaOH). The solvent was evaporated and the residue was
distilled at 48-50° (30 mm) to give 4-methyl-3-pentenylamine®
as a colorless liquid (4.96 g, 449;). Anal. (CsHi:N) C, H, N,

1-Alkenyl-3-arylsulfonylureas.—A solution of alkenylamine
(0.05 mol) and ethyl N-arylsulfonylcarbamate (0.036 mol) in
anhydrous Phlle (120 ml) was refluxed for 3 hr. The hot solution
was filtered and cooled to separation of a crystalline solid, which
was filtered, washed with Et,0, and dried. When concentrated,
the mother liquor gave additional but less pure product.

3-Methyl-2-butenamide was prepared according to Pitre®
The following amides were similarly obtained: 4-methyl-3-
pentenamide, 969, mp 7%-81°; Anal. (C:HuNO) C, H, N;
5-methyl-4-hexenamide, 789, mp 83-83; Anal. (C:H;;NO)
C, H, N.

1-Alkenoyl-3-arylsulfonylureas.—A solution of alkenylamide
(0.05 mol) and ethyl N-arylsulfonylearbamate (0.055 mol) in
anhydrous PhMe (120 ml) was refluxed for 48 hr. During this
time, the solvent was gradually distilled off and replaced with
fresh solvent to remove the EtOH formed. The hot solution was
filtered, evaporated to dryness, and the residue taken up in 3%
NaOH (50 ml) and Et:0 (250 ml). A solid separated which was
dissolved in H:O. After filtering with charcoal, the solution was
actdified with 109, HCl and the precipitate which formed was
filtered, washed with Et.O, and dried at room temperature under
reduced pressure.
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(5) This compound was previously described in & mixture with 4-methyl-
4.pentenylamine by A, C. Cope and W. D, Burrows, J, Org. Chem., 81,
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