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w- 4-Cycloalkylidene-2-phenyl-2-oxazolin-5-ones reacted w i t h  

carbony l -s tab i l i zed s u l f u r  methyl ides t o  g i v e  the corresponding d i s p i r o  

compounds, which on heat ing  were converted i n t o  retro-ene reac t i on  products. 

The reac t i on  o f  4-cinnamylidene-2-phenyl-2-oxazolin-5-one w i t h  s u l f u r  

a l l y l i d e s  afforded the Cope rearrangement products,  accompanied by a sp i ro -  

c is -d iv iny lcyc lopropane i n  a c e r t a i n  case. 

Recently, we have repor ted the cyclopropanat ion of 4-methylene-2-phenyl-2-oxazolin-5-ones w i t h  

dimethylsul fonium phenacylide lead ing t o  the formation o f  two stereoisomeric oxazolin-5-one-4- 

sp i ro -1 ' - c i s  d i s u b s t i t u t e d  cyclopropanes which a re  precursors f o r  b i o l o g i c a l l y  i n t e r e s t i n g  cyc lo-  

1 propylogs of a-amino acids . This r e s u l t  i s  a great  cont ras t  t o  the  formation of c i s  and t rans  

isomers, o r  a s i n g l e  c i s  isomer i n  the  cyclopropanat ion o f  3-arylrnethyleneindolin-?-ones2, o r  4- 

arylmethylene-2-isoxazolin-5-ones3 w i t h  the phenacylide, respect ive ly .  

AS an ex ten t i on  of the above react ion ,  we planned t o  i nves t i ga te  the  synthesis of analogous SpirO- 

cyclopropanes bear ing appropr ia te  f unc t i ona l  groups favor ing a thermal rearrangement of the  cyc lo-  

propane skeleton, because rearranged products a re  a l s o  possible t o  be transformed i n t o  novel a-amino 

ac id  de r i va t i ves .  I n  t h i s  comnunication we wish t o  r e p o r t  the synthesis o f  some such sp i rocyc lo-  

propanes and t h e i r  thermal rearrangements. 

O~az0lin-5-one-4,1'-spirocyclopropane-2',l"-spirocycloalkanes ( d i s p i r o  compounds). F i r s t ,  we 

have i nves t i ga ted  the synthesis of the  above d i s p i r o  compounds by the reac t i on  of 4-cycloalkyl idene- 



2-phenyl-2-oxazolin-5-ones 1 w i t h  ca rbony l - s tab i l i zed  su l f u r  methylides. 4-Cyclohexylidene- (la) 
4 o r  4-cycloheptylidene-2-phenyl-2-oxazolin-5-one (g) reacted w i t h  dimethylsul fonium phenacylide, 

generated i n  s i t u  from dimethylphenacylsulfonium bromide and sodium hydr ide,  i n  dry  THF a t  OOC f o r  

5 h t o  give the  corresponding d i s p i r o  compound 2 o r  2 as the s i n g l e  product i n  84 o r  35% y i e l d ,  

5 respect ive ly  . Two stereoisomers, ;-1 and 2-2 ,  are poss ib le  f o r  the  s t ruc tu re  of d i s p i r o  compound 

1 2. On the bas is  of the  mode of formation as we l l  as the  H nmr spectra,  however, we assumed t h a t  - 
the d i sp i ro  compound 2 has the s t ruc tu re  2 - 1  ra the r  than 2 2 .  The methine protons of and 

appeared a t  6 3.42 and 3.47, respect ive ly ,  which are comparable t o  the value of chemical s h i f t  of 

1 the  methine pro ton of spirodimethylcyclopropane A-1 bu t  no t  t h a t  of stereoisomer 3-2 (Scheme 1) .  

The previous r e s u l t s  a l so  disclosed t h a t  i n  the cyclopropanat ion of oxazolinones a t  low temperature 

spirocyclopropanes such as A-1 a r i s i n g  from the pre fer red con fo rmt iona l  in termedia te  were pre- 

1 dominantly formed than s t e r e o i s m r s  such a s j - 2  . 
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Scheme 1 

On the other hand, the reac t i on  o f  la w i t h  e t h y l  (dimethylsulfuranylidene)acetate under s i m i l a r  

condi t ions afforded a mix ture  o f  two stereoisomeric d i s p i r o  compounds, whose r a t i o  was estimated 

t o  be ca 3: l  by the  nmr spectroscopy, i n  97% y i e l d .  However, i s o l a t i o n  of the minor product was 

unsuccessful. Although the assignment o f  stereochemistry o f  two isomers was very d i f f i c u l t  on 

the  basis o f  t h e i r  spect ra l  data6, i t  was assumed t h a t  the major product i s  & a r i s i n g  from the 
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prefer red conformat ional  in termedia te  and the minor one i s  2. 
Since the above d i s p i r o  compounds have a cyclopropane moiety i n  which a carbonyl group (hydrogen 

acceptor) and r i n g  methylene group (hydrogen donor) a r e  c i s ,  they  are expected t o  undergo a r e t r o -  

ene react ion .  On heat ing  i n  re f l ux ing  toluene fo r  3 h, 2 and & were converted i n t o  the  expected 

re tm-ene reac t i on  products 66 and 3 i n  73 and 26% y i e l d s ,  respect ive ly .  S t ruc tu ra l  e l u c i d a t i o n  

of @ and &, 4-(1-cyclohexeny1)- and 4-(l-cycloheptenyl)-4-phenacyl-2-phenyl-2-oxazolin-5-one, 

7 was accomplished on the bas is  o f  spect ra l  data . 
On the o ther  hand, thermolysis of i n  re f l ux ing  xylene for 5 h afforded a 94% y i e l d  of a mix ture  

of two isomeric rearrangement products, L and Q, which was found t o  be ca 3:2 by the nmr spectro- 

scopic est imat ion.  Although i s o l a t i o n  o f  each product was unsuccessful, J and J1 were assumed t o  

be stereoisomeric 4-(l-cyclohexenyl-ethoxycarbonyl)methyl-2-phenyl-2-oxazolin-5-ones on the bas is  

8 of spect ra l  data as we l l  as chemical conversion. When a mix ture  o f  L and &(3:2) was t rea ted  

w i th  1M NaOH aqueous s o l u t i o n  i n  r e f l u x i n g  methanol for  7 h, two hydrolyzed products 2, mp 151- 

9 152O~, and 10, mp 1 4 1 - 1 4 2 ~ ~ ,  were obtained i n  34 and 21% y ie lds ,  r espec t i ve l y  . However, the 

stereochemistry o f 2  and N) was no t  c l ea r .  

PhC-OH COPh 

Scheme 2 

As shown i n  Scheme 2, i n  the thermolysis o f  k t h e  benzoyl carbonyl group funct ions as a hydrogen 



acceptor t o  g i ve  6 via!, whereas i n  i t h e  carbonyl group i n  the oxazolinone r i n g  serves as a 

hydrogen acceptor t o  y i e l d  isomers 1 and 8 v i a  1. 
Oxazolin-5-one-4-spiro-l'-2'.3'-cis-divinylc~clopro~anes (spiro-cis-divinylcyclopropanes). Next, 

we have invest igated the synthesis of spiro-cis-divinylcyclopropanes which are able t o  undergo 

the Cope rearrangement. The react ion of 4-cinnamylidene-2-phenyl-2-axazolin-Gone w i t h  

dimethylsulfonium 3-methoxycarbon~lallylide~~, generated i n  s i t u  from 3-methoxycarbonylallyldi- 

methylsulfonium bromide and sodium hydride, i n  dry  THF a t  room temperature for  3 h afforded a 

f o r  3 h 4% 

fo r  42 h - 

Scheme 3 



c r y s t a l l i n e  compound p. as the so le  i s o l a t e d  product i n  10% y i e l d .  On the basis o f  spect ra l  

data1', the compound Y was deduced as cyclohepta-l,4-diene-3-spiro-4'-oxalolinone a r i s i n g  from 

the Cope rearrangement of an i n i t i a l l y  formed spiro-cis-div inylcyclopropane g. 
On the o ther  hand, lJ reacted w i t h  dimethyloxosulfonium-3-ethoxycarbonyl-2-phenylallylide12 i n  d ry  

THF a t  room temperature f o r  3 h t o  g i ve  two products ]4 and u, whereas x w a s  on l y  obtained from 

the reac t i on  f o r  42 h. On the basis o f  spect ra l  data13, k w a s  assigned as the sp i ro -c i s -d i v i ny l -  

cyclopropane and lJ as i t s  Cope rearrangement product. I n  fact, on heat ing  i n  re f l ux ing  benzene 

f o r  4 h 14 was transformed i n t o  & i n  50% y i e l d .  The assigned s t r u c t u r e  u w a s  s t rong l y  supported 

by comparison w i t h  'H nmr spect ra l  data o f  lcQ-1 and 16-2 obtained from the reac t i on  of lJ w i t h  

1 phenacylide (Scheme 3) .  The conf igura t ions  o f  s p i r o  carbons i n  the Cope rearrangement products 

JJ and % are no t  c lear ,  a l though the phenyl and e s t e r  groups a t  6- and 7-pos i t ions  are assumed t o  

be t rans tak ing  account a concerted Cope rearrangements of 12 and 14, respect ive ly .  
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