Tetrahedron Letters No. 32, pp 2961 - 2964. 0040-4039/79/0801-2961802.00/0
©Pergamon Press Lti. 1979. Printed in Great Britain.

THE BEHAVIOR OF 1-(5-0XAZOLYL)-1-ALKYLIDENES AND l—(S—ISOXAZOLYL)—l-—ALKYLIDENES1

S-I Hayashi, M. Nair, D. J. Houser and H. Shechter#*

Department of Chemistry, The Ohio State University, Columbus, Ohio 43210

Summary: Capture, rearrangement and/or fragmentation of 1-(5-oxazolyl)-l-alkylidenes and

1-(5-isoxazolyl)-1-alkylidenes are described.

2-Furylmethylenes (1a)227C and 2—thieny1methy1ene52b (1b) ring-open at 250-600°C to
(Z)-v,8~acetylenic~a,B-olefinic carbonyl (2a) and thiocarbonyl (2b) compounds, respectively.

Isomerization to 2-pyranylidenes (3a) and 2-thiopyranylidenes (3b), presumed stabilized

2d 4.2a-c

carbenes, was not detecte We now report capture, rearrangement and fragmentation of

1-(5-oxazolyl)-1-alkylidenes (4) and 1-(5-isoxazolyl)-l-alkylidenes (5).
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Thermolysis (180-200°C) or photolysis of 1-diazo-1-(2-substituted-4-methyl-5-oxazolyl)-

3a

alkanes (6a-c), as generated from sodium salts of p-tosylhydrazones>®, yields N-acyl-3-alkyn-

2-one-imines (8a-c, Eq l).3b The carbenic reactions of 6a-c thus 1nvolve loss of nitrogen and
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ring collapse. Imines 8a-c are of presumed (Z)-stereochemistry and are thermally unstable;
8a-c isomerize to N~[2-alken-3-ynyllacylamides (ng:g)3b upon geometrical change to 23:54

and hydrogen migration (Eq 1). The reaction products are formed in ~ 75% yields and are
separable by distillation and by column chromatography on silica gel. The ratios of 8:11 in
a particular experiment range from 1:1~2.5 and are a function of the handling of the products.
The structures of 8b and 1lb are established by hydrogenation (Pd/C, 20-25°C) to N-(l-methyl-
butyl)acetamide. Similarly, 8c and llc hydrogenate to N-(l-methylbutyl)benzamide. Further,
sodium borohydride in ethanol reduces the C=N bonds in 8b and 8¢ to N-(l-methyl-2-butynyl)-
acetamide3P and N—(1—methyl-2—butynyl)benzamideab, respectively. Warm hydrochloric acid
hydrolyzes 8b to acetamide and 3-pentyn-2-one and 8¢ to benzamide and 3-pentyn-2-one.

The mechanisms of decomposition of fa-c are of interest. Thermolysis of 6a in cyclooctane
at 150°C to give (2,4-dimethyl-5-oxazolyl)cyclooctane (12, 10%)3b along with 8a and lla implies
generation of discrete (2,4-dimethyl-5-oxazolyl)methylene (7a). Reaction of styrene and 6a at
145°C yielding (Z)- and (E)-1-(2,4-dimethyl-5-oxazolyl)-2-phenylcyclopropanes (13 and 14,
15%)3b along with 8a and lla illustrates that 6a or (and) 7a is usable, even at high tempera-

tures, for addition to olefinic systems.
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Decomposition of 6a-¢ at 300-350°C reveals that 7a-b fragment. Thus 6a gives acetonitrile
(17, R=CH3; 24%) and 2-butynal (18, R'=H; 12%) along with 8a and lla (64%) in > 75% yield.
Since neither 8a nor lla thermolyze to 17 (R=CH3) and 18 (R=H), fragmentation of 72 implies
specific oxygen transfer to its carbenic center, possibly involving participation as in 15
(R=CH3; R'=H), reorganization, and retro Diels-Alder collapse of the strained, delocalized

intermediate l6a-b (R=CHj; R'=H)5. Further, 6b decomposes in 72% yield at 300°C to acetonitrile
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(17, R=CHj3, 35%) and 3-pentyn-2-one (18, R'=CH3; 25%) along with 8b (13%) and 11b (247).
Similarly, 6c gives benzonitrile (17, R=CgHs; 40%), 3-pentyn-2-one (18, R'=CH3; 27%), 8¢ (20%),
and 1llc (13%) in 65% overall yield. Fragmentation of 4 at elevated temperatures, possibly via

analogs of l6a—b, thus appears general. Since ring-opening of l6a-b (R=CH3, R'=H) as in Eq 3

could yield 8a and similar processes may be envisaged for formation of 8b from 6b and 8¢c from

6¢c, l6a-b and its analogs may play such roles in the overall topology of 7a-¢ and of 4. Of
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further interest is that 6b does not decompose to 2,4-dimethyl-5-vinyloxazole (1%a) nor 6¢ to
4-methyl-2-phenyl-5-vinyloxazole (19b). Reorganization of 7b and 7¢ leading to ring-opening
and to fragmentation thus occurs more rapidly than does isomerization involving migration of
hydrogen from the a-methyl groups. Isomerization of 4 to 5-aza-2-pyranylidenes (20) is not

observed.
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There are major similarities and differences in the behavior of 4 and 3. Sodium
(3-methyl-5-isoxazolyl)carboxaldehyde E—tosylhydrazonate3a pyrolyzes (Eq 4) via (3-methyl-5-
isoxazolyl)diazomethane (21, R=CH3, R'=H) at 275°C to acetonitrile (25, R=CHj3; 25%) and
propynal {26, R'=H; 17%)32, Analogously, (3-ethyl-5-isoxazolyl)diazomethane (21, R=CyHs;
R'=H) 3@ converts to propionitrile (25, R=CoHs; 27%) and 26 (R'=H; 19%). The processes
observed for 22 (R=CH3 or C,Hg; R'=H) are thus fragmentation. 1-Nitroso-l-alken-3-ynes (27),
products of ring-opening of 22 (R=CH3 or CyHs, R'=H), were not detected though diligently

R H N R H R H
N2 3
N{ \S\ /Rl - Ni \ /Rl - N/{\\ -
0 fl 2 o075 ¢C ol
+
N2 R/
gl 22 23
H H (1)1
R 7 — RN~ — R-C=N + H-c=c-C-R’
Mo R NgP g (4)
+
244 24 b 25 26
Jf R H
R, _H Nl 2
_c=c{ —H Ilj;-l G #* 25 + H-C—C=C~R’
0=N N N=0 "C_ (5)
27 G 28 R 29
~~ R’ ~~ ~

sought. Further, (3-methyl-5-isoxazolyl)phenyldiazomethane (21, R=CHj, R’=CGH5)3a converts at
300°C to 25 (R-CH3) and ethynyl phenyl ketone (26, R'=CgHs); phenylpropynal (29, R'=CgHs) is
not obtained. The absence of 29 (R'=CgHg) rules out processes involving (1) transfer of
isoxazolyl oxygen to C-4 in 22 and collapse or (2) cycloaddition of the nitroso group to the
carbon-carbon double bond of 27 (R-CHj, R'=CgHs5) followed by fragmentation of 28 (R=CHj,

R'=CgHs). Clevage of 22 is interpretable, however, by participation of isoxazolyl oxygen, as
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in 23, reorganization with oxygen transfer possibly involving ggg;b,S and fragmentation. The
behavior and the apparent decomposition mechanisms of 22 thus parallel those leading to
collapse of 7a-¢c at 300°C. Of note is that 22 (R=CH3, R'=H) is an intermediate of some
longevity in that decomposition of 21 (R=CH3, R'=H) in cyclooctane at 110°C results in carbon-
hydrogen insertion to give 5-(cyclooctylmethyl)-3-methylisoxazole (39)3b in > 55% yield. The
resistance of 1-(5~isoxazolyl)-l-alkylidenes (22) to collapse is indicated further by
thermolysis (325°C) of l-diazo-1-(3-methyl-5-isoxazolyl)ethane (21, R and R'=CH3) to 3-methyl-
5-vinylisoxazole (31, > 83%)3b by migration of a-hydrogen. Fragmentation of 22 (R and R'=CHj)
to 25 (R=CH3) and ethynyl methyl ketone (26, R'=CH3) is less than 2%. There is no evidence

for rearrangement of 22 to 6~aza-2-pyranylidenes (32).

CH3 H CH3: SH R R
N S\ N, N .
(o) CH> 0 =

CH=CH, 0~
30 31 32

Study of possible generation of hetarylidenes such as 2a, 2b, 20 and 32 by other methods
is to be initiated.
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