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(8-Hyoroxy-3-uiNoLYL)VINYL CompouNDs

RCH==CH
Non R Formula Jew
1 1-Methyl-8-hydroxy-2-quino- Cn HzCINOs 257

linium chloride

2 1-Methyl-3-ethyl-2-pyridinium CroH 1 INLO 247
iodide
3 I-Methyl-2-quinolinium iodide CaHizINO - H0 220

4 1,3,3-Trimethyl-3H-2-indo-
lintum chloride

5 3-Methyl-2-benzothinzolium
chloride

6 3-Methyl-2-benzosclenazalinm
iodide

7 1.3-Dimethyl-2-benzimidinzo-
linm iodide

N 1-Methyl-4-pyridininm iodide

0 I-Methyl-2-pyridinium iodide

10 1,6-Dimethyl-2-quinolininm
1odide

[l 1-Methyl-6-ethoxy-2-quino-

lininm iodide
2 1-Methyl-4-quinolininm iodide
i 2-Methyl- I-isoquinoliniim

Chr 1IN0 3
CpllpINO 0.5H0 2
Car T INLO - TT,0 2

CollzINLO

iodide
ScHEME |
CHO
Q0 - O
+ B —
N7 NTNCH,
OH (I‘H,l
SO
NZN\CH=CH
(!‘H” 2!

pounds such as I (see Scheme I). Becanse they contain the %-
quinolinol fuuction these conrponuds are chelating agents, but
they are also merocyaunines and thus change color markedly with
variations in solveut polarity, a1 subject discussed elsewhere.?
All but the first? of the compounds listed in Table I are new; like
most solvatochromic compounds they are nsunally obtained as
hydrates from solvents containing water.

In the screening program of the Cancer Chemotherapy Na-
tional Service Ceuter several of these compouuds showed con-
siderable toxicity in cell enlture tests (see Table I1), but testing
against cancer in other systens used i the routine in vivo screen-
ing confirmed toxicity but indicated no significant activity.

Experimental Section

Preparation of Compounds.—-Condensations of 5-formyl-5S-
quinolinol with methiodides of appropriate heterocyclic active
methyl compounds gave all of the products described it this
paper. A solution countaining 0.02 mole of the aldehyde, 0.015
male of a methiodide, and 1.5 ml of piperidine in 60 ml of 1-
propanol was refluxed for 4 hr; on cooling, the erystalline prod-
uct usually separated and was filtered, washed with ether, and
recrystallized from 8¢ methanol. Compounds 2 and 3 (Table

(2) A, Mueller, J. 1. Leacl, and J. . Phillips, Talanta. 10, 1087 (14063).

C»HauCINLO - 31LO 256
CrpHINLOS - HL0 239
CrHINLOSe - 10 246

CaWHIN;O-0.5H.0 300

Cosl 1IN0, 248

)
CaHpINO-05H0 2

Yielsd, =t Carbson--—. == Hydrogen-— =ty Nitrogelr-—
iy Caled Found Cales) Fonnl Caled Tound
60) 7.68 TNT

65 54,50 54 .47 4.58 4,94 6.70 6.43

85 5.03 55.14 418 1.43 6.11 6.66
70 6:4.07 62,31 6.50 6.50 6.69 6.47

72 4014 4803 3.64 364 6.0 6.07

i1 44,64 43,04 3010 5. 47 DoAN 5. 60
32 A3 11 53,26 4.23 4,27 9.29 9.33
S6 5232 5214 387 3.0 b 719
S Sl 50.63 404 4.16 7.02 6. 88
79 Do 04 55,58 44N 4.45 503 6,02
b5} 57,03 0708 4.37 4.44 5.7% 5.7

74 G.36
76 6. 13 638 4,04 3,04 6,23 6.21

Tapre II
Cern Corrore Test Davar

N Slope 195, M Akyr
2 —0.31 0.16
} —1.16 3.5
4 — (.23 .83
t —0.50 7.6
10 —1.5 1.5
Ll —{).66 2.2
13 — (), 40 063

+ Texting was performed by the CONSC on KB 90, » Numbers
are the same ax in Table 1.

I) were crystallized from ethanol instead, and 4-6 were prepared
without piperidine ns catalyst.  Compound 4 had to be precipi-
tated by the addition of HC and ether to the reaction mixture.
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Comipounds haviug structures similar to the hydrazounes of 3-
phenyl-2,4-thinzolidinedione have exhibited antituberculous,?

i1} Abslract in part froin the 3.8, Thesis of Peter A, Ciavarri, Jr.
(2) H. Tanivama, 8. Takemura, B. Yasui, and H. Uchida, J. Pharm. Soc.
Japan, T4, 113 (1054,
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TaBLE I
SoME HYDRAZONES OF 5-PHENYL-2,4-THIAZOLIDINEDIONE
O=(‘3—'ITIH
CH;—CH C=NN=R
Na”
S
Mp, Yield, ———= caled % found
R °C A Formula C H N C H N
CON(CsH;)N(CH3)C(CH;)=CCH= 259-260  90.02 CnH1eN:028 62.21 4.72 17.28 62.52 4.90 17.01
L. |
CON(CeH;)N(CH;)C(CH;3;)=CNHCH= 254 56.00 CoHzN60nS 59.99 4.80 19.99 59.42 5.07 20.10
L -
CH,CH-OCH;CH,NCH= 275 18.32 C1aH16N:0:8 38.00 5.50 14.50 57.81 4.94 14.79
[
S
@[/)CCH= 250 38.40 CiyH1N:08: 57.95 3.43 15.90 57.20 3.98 15.81
N

antianeniia, and antithyroid action.?=¢  Some 3,5-dialkyl deriva-
tives possess hypnotic properties.”~1 The methods for the
preparation of both the parent ¢ompound!! and many of its
derivatives are described in literature.”-10.12-%  Fowr new analogs
are listed in Table 1.

Experimental Section!®

4-Formylantipyrine Hydrazone of 5-Phenyl-2,4-thiazolidine-
dione.—4-Autipyrine carboxylate (4.0 g, 0.02 mole) was dissolved
in ethanol and made basic with NaOH. Thiosemicarbazide
(1.8 g, 0.02 mole) was then added. After allowing the mixture to
stand for 10 min ethyl phenylchloroacetate (4.0 g, 0.02 mole)
was added and the mixture was shaken. Sodium acetate (1.6
g, 0.02 mole) and 6.0 ml of dilute acetic acid were then added
and the mixture was refluxed for 30 min. Upon cooling a yellow
crystalline solid was filtered off, air dried, and recrystallized from
ethanol The hydrazones of N-formylaminoantipyrine, N-formyl-
morpholine, and 2-formylbenzythiazole were prepared and purified
in the same mauuer.

(3) E. V. Vladzimirskaya, N. M. Turkevich, Zh. Obshch. Khim., 26, 2150
(1953); Chem. Abstr., 50, 8605h (1956).

(4) N. M. Turkevich, E. V. Vladzimirskaya, Zh. Obshch. Khim., 24, 2010
(1954): Chem. Abstr., 49, 147377 (1955).

(5) 3. M. Kapustyak, Farm. Zh., 14, No. 3, 6 (1959); Chem. Abstr., 55,
56507 (1961).

(6) N. M. Turkevich, K. M. Serdyuk, and Sechkorez, Farm. Zh., 14, No.
3,13 (1959): Chem. Abstr., 86, 1923h (1961).

(7) H. Erlenmeyer and H. v, Meyenburg, Helv. Chim. Acta, 20, 1388
(1937); 21, 1013 (1938).

(8) W.J. Doran and H. A. Shonle, J. Org, Chem., 8, 193 (1938).

(9) E. R. H. Jones, F. A. Robinson, and M. N. 8trachan, J. Chem. Sac.,
91 (1946).

(10) C.-P. Lo, E. Y. Shropshire, and W. J. Croxall, J. Am. Chem. Soc., 15,
4845 (1953).

(11) W. Heintz, Ann., 186, 223 (1865).

(12) H. L. Wheeler and B. Barnes, Am. Chem. J., 24, 61 (1900),

(13) H. L. Wheeler and T. B. Johnson, ibid., 28, 121 (1902).

(14) H. Beckurts and H. Frerichs, Arch. Pharm., 268, 233 (1915),

(15) D. Liebermann, Nature, 160, 903 (1947).

(16) Melting points were determined in the Thomas-Hoover capillary
melting point apparatus and are uncorrected.
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The salamander toxin,?* samandarine (partial structure I),
has still not been synthesized.s¢ Since it is unusual to have po-

(1) Portions of this paper were presented at the 150thi National Meet-
ing of the American Clhemical Society, Atlantic City, N. J., Sept 1965.

tent neurotoxic and couvulsive aetivity in a “steroidlike’” mole-
cule, we undertook the syuthesis and physiological evaluation
of the heterocyclic portion of the alkaloid. We suspected it to
be responsible for the uiicommon activity.?

CH;,

HN O

The synthesis of 6-axa-8-oxabicyclo[3.2.1]octane (Va) and N-
substituted derivatives is described in Figure 1.8 Interesting
aspects of the infrared spectra of the bicyclic oxazolidines are:
(1) the C-O absorption in V is near 1025 cm !, whereas it is near
10753 em~1in IV;? and (2) the multiple absorptions of the oxazo-
lidine nucleus between 800 and 900 em~1.% The nmr spectra
for Va and Vb strongly support the structures shown.!!
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(2) (a) To whom inquiries should be addressed. (b) Part of the data of
this manuscript were obtained at New Mexico Highlands University, Las
Vegas, N. M. (c¢) The authors gratefully acknowledge support of this work
by the National Institutes of Health. 1% L] i

(3) O. Gessner, drch. Exzptl. Pathol. Pharmakol., 129, 261 (1928); 167,
244 (1932); 179, 39 (1935).

(4) Ed. St. Faust, 1bid., 41, 229 (1898); 43, 84 (1809).

(5) E. Wolfel], C. Schopf, G. Weik, and G. Habermelil, Chem. Ber., 94, 2361
(1961).

(6) Seeref 5, footnote 1.

(7) Compare Q. Gessner, Arch. Exptl. Pathol. Pharmakol., 187, 378 (1937);
206, 1 (1948); J. Peters, J. Pharmacal Ezptl. Therap., 118, 90 (1956); P.
Mantegazzini, Arch. Intern. Pharmocodyn., 107, 397 (1956).

(8) Compare H, Guest, H. Stansbury, and B. Kiff, U. 8. Patent 3,008,946
(1959): Chem. Abstr., 56, 8719 (1962).

(9) Compare the absorptions of tetrahydropyran (1080 ¢cm=1) and 8-oxa-
bicyelo[3.2.1]octane (1027 ¢cm=1): A. Cope, J. Am. Chem. Soc., 87, 3119
(1965).

(10) Compare G. Habermehl, Chem. Ber., 96, 2029 (1963); M, Senkus
J. Am. Chem. Soc., 67, 1515 (1945).

(11) Nmr data are being obtained from Dr. L. Colebrook, University of
Rocliester, N. Y. Spin coupling analyses are contemplated.



