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TABLE I 

SOME HYDRAZONES or 5-PHENYL-2,4-THIAZOLIDINEDIONE 

0 = C NH 
\ I 

C6H5—CH C = N N = R 

CON(C6H.,)N(CH,)C(CH3)=CCH= 
i 1 

Yield, 

% 
259-260 90.02 

CH,CH 2 OCH 2 CH 2 NCH= 
i i 

J C > C H = 

Mp, 
°C 

CON(C,H i )N(CH 3 )C(CH 3 )=CNHCH= 254 
i i 

275 

250 

56.00 

18.32 

Formula 

C2iH19N502S 

C21H2„N602S 

-% calcd . 
H N 

% found . 
C H N 

62.21 4.72 17.28 62.52 4.90 17.01 

59.99 4.80 19.99 59.42 5.07 20.10 

58.00 5.50 14.50 57.81 4.94 14.79 

38.40 C„Hi2N4OS2 57.95 3.43 15.90 57.20 3.98 15.81 

antianemia, and antithyroid action.3 - 6 Some 5,5-dialkyl deriva­
tives possess hypnotic properties.7-10 The methods for the 
preparation of both the parent compound11 and many of its 
derivatives are described in literature.7-10 .12-15 Four new analogs 
are listed in Table I. 

Experimental Section16 

4-Formylantipyrine Hydrazone of 5-Phenyl-2,4-thiazolidine-
dione.—4-Antipyrine 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 X-formylaminoantipyrine, N-formyl-
morpholine, and 2-formylbenzythiazole were prepared and purified 
in the same maimer. 
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The salamander toxin,3 4 samandarine (partial structure I) , 
has still not been synthesized.56 Since it is unusual to have po-

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

tent neurotoxic and convulsive activity in a "steroidlike" mole­
cule, we undertook the synthesis and physiological evaluation 
of the heterocyclic portion of the alkaloid. We suspected it to 
be responsible for the uncommon activity.7 

The synthesis of 6-axa-8-oxabicyclo [3.2.1] octane (Va) and N-
substituted derivatives is described in Figure l.8 Interesting 
aspects of the infrared spectra of the bicyclic oxazolidines are: 
(1) the C - 0 absorption in Y is near 1025 cm - 1 , whereas it is near 
1075 c m - 1 in IY;9 and (2) the multiple absorptions of the oxazo-
lidine nucleus between 800 and 900 cm -1.10 The nmr spectra 
for Ya and Yb strongly support the structures shown.11 
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Figure 1. 
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Oil 7 II .03 9.03 
00.7 11.0.'! 0.03 

74.0 10.75 7.20 
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05.0 10. :»4 10.05 
70.S 11.10 S S4 

00..'15 11 .07 0 10 
00.32 11.1(1 0.20 

73.8 11.01 0.95 

Table I lists appropriate yield and analysis data for V. 
Biological Data.—Compounds III , IVh, Va, and Vc-e were 

tested for action against Plasmodiasin beryhr.i in I C R / H a Swiss 
mice and / ' . gattinaceum in chicks.12 All were found to be in­
active at dose levels of 12S0 mg/kg for periods of 6-8 days. 

Experimental Section13 

Dihydropyran-2-methyl Tosylate (III).—The alcohol (II, 
Aldrich Chem. Co.) (34.5 g) was dissolved in 200 ml of pyridine. 
To this was added 75 g of p-toluenesulfonyl chloride. The 
mixture was warmed to 50° for 30 min, after which time cooling 
to room temperature produced a white precipitate of pyridine 
hydrochloride. Filtration and removal of the pyridine from 
the filtrate gave a solid which was recrystallized from EtOH. 
The yield of material melting at. 47-48° was 48 g (79 ' r ). It 
was best preserved in a sealed vessel in the cold. 

Dihydropyran-2-methylamine (IV).— For reaction of IV with 
XHj, methyl-, ethyl-, propyl-, and isopropylamine, a threefold 
excess of the amine in absolute methanol and the tosylate were 
shaken and heated to 125° in a sealed sleel vessel for 1 hr. Al­
ternatively, the less volatile amines were placed in ethanol, 
along with the tosylate, and refluxed for 4 hr. After cooling, 
the contents were concentrated on a vacuum evaporator. After 
solvent removal the semisolid mass was made basic with 20', ' 

t !2) An t ima la r i a l screening was carr ied out by \lr. L. R a n e of the Univer ­
s i ty of M i a m i Medica l School . 

( lit) Gas c h r o m a t o g r a p h y sepa ra t ions utilized an Aerograph A - 9 0 - P -
i n s t r u m e n t . C o l u m n s of silicone on F luo ropak (ti m m X 2 in) and Oarbowax 
on ( n romosorb to m m X :~> m and II mm X -t m) were opera ted at a t em­
p e r a t u r e rantie of lOO-loO 0 . Hel ium served as carr ier gas. E l e m e n t a l 
ana lyses a n d the molecular weight d e t e r m i n a t i o n (CHOI;,) were ob ta ined 
from (Ja lb ra i th Labora to r i es , Inc . , Knoxvil le , Tenn . 

NaOH and continuously extracted with ether for 48 hr. The 
ether layer was dried with anhydrous K2CO3 and reduced in 
volume to yield the crude amine product (65--75ri yield). 
Vacuum dit.t illation produced pure, colorless oils (30-4(K7) 
which showed a correct analysis for the proposed structures. 
No definite boiling points were observed and spontaneous de­
composition occurred at pot temperatures above 150°. After 
initial identification, no attempts were made to purity IV prior 
to conversion to \ . 

Pertinent infrared absorptions for all compounds of structure 
IV are: 3330-3400 (NH) (plus 1600 for IVa), 3060-3100 (H0--==). 
1650-1670 ( C W ) , 1245-1260 ( C = C O ) , and 1070-1085 cm ~' 
(CO). 

6-Aza-8-oxabicyclo[3.2.1Joctane (V).—The crude amine IV 
(5 g) was added very slowly dropwise to stirred 2 .V HoSO., 
at 0°. Stirring was continued for 1 hr, after which time the pale 
orange solution was allowed (.0 stand for 2 days at room tempera­
ture. The color usually changed to pink. The acid solution, 
cooled in ice, was then made basic with cold 50'^ NaOH. Con­
tinuous ether extraction for 48 hr, drying the ether layer with 
anhydrous K2CO3, and removal of ether yielded the crude amine 
product. Distillation under vacuum afforded 25-40*y yields 
of almost pure V. In the case of Va, the distillation yielded a 
solid, easily sublimed from the crude below 50° (0.1 mm). Proper 
condenser cooling is required to ensure minimum loss. Purily 
assay was by gas chromatography and by thin layer chromatog­
raphy on silica gel (i with butanol-aeelic acid-water eluenl. 
The use of distilled IV in the above cyclization causes no colora­
tion of the acid medium and gives higher yields of V. 

Pertinent infrared absorptions for all compounds of structureV 
are: 3340 (NH of Va only), 1010-1050 (multiple) (CO), and 
820-900 cm-"1 (multiple) (NCO). The molecular weigh! for 
Va was found lobe l lMcaled 113). 

Book Reviews 

Clinical Pathology. My C. H. OKAY. 4th ed. The Williams 
and Wilkins Co., Baltimore, Md. 1965. viii + 231 pp. 
14.8 X 13 cm. $6.25. 

This booklet is based on lectures in a British medical school 
and does not pretend to be a comprehensive treatise. It covers 
renal and liver functions, acid-base balance, edemas, hematology, 
fluid and salt balance, plasma proteins, inorganic ions, gas­
trointestinal tests, chemical tests for diabetes and other endocrine 
diseases, a short description of clinical factors in enzymology 
and genetics, remarks about the chemical pathology of the 
nervous system, nutritional deficiencies, and miscellaneous 
routine chemical pathology tests. There is a subject index but 
no Table of Contents; print and drawings are satisfactory. The 
book may serve as an orienting introduction to the background 
of clinical testing methods. It would be of greater value if 
there would be lists of literature references. 
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Peptides and Amino Acids. My KENNETH 1). KOPPLE. W. A. 
Benjamin, Inc., New York, N. Y. 1960. xi + 137 pp. 
21 X 13.0 cm. Paperback. 

This little booklet is designed to supplement, standard college 
texts in organic chemistry which cannot offer an adequate chap­
ter on amino acids and peptides. However, it does much more. 
The level of presentation is appropriate for graduate students or 
for organic chemists in general who do not specialize in peptide 
chemistry. It would serve well as a short introduction to this 
field and through its compact but meaningful reference lists 
points the way to reading in greater depth. The text is lucid, 
carefully prepared and proof-read, and beautifully illustrated. 
It should be useful as a brief survey of methodology and achieve­
ments, and of areas which urgently demand more research. 
Every medicinal chemist will ultimately face the question of what 
his compounds do at the biopolymeric level, and they should read 
this text to get oriented in this field. 

UNIVERSITY OF VIRGINIA 

C11 ARI.< H'TESVILLE, V l R( I IN IA 

ALFRED BURGER 


