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Abstract- C,.O-D~llthioxlmes 2 add to symmetrical 1 .2 -  

dlketones to glve the 5.6-dihydroxy-1.2-oxazlne derlva- 

tlves 5 .  Under aclaic condltlons.the latter heterocycles 

undergo dehydration accompanied DY ring contraction to 

5-acyl-A'-lsoxazolines 6 .  

INTRODUCTION 

Oxime dianlons 2 have round appllcatlon in organic synthesi~~-~. These inter- 

mediates are generated - rrom the correspond~ng oximes by the actlon of 
a strong base. They react with a wide variety of organic substrates havlng 

electroph~lic centers, such as alkyl halides3. nitrilesa. estersa, aldehydes 

and ketonese to yield acycllc or heterocycllc products. The reaction of 2 with 

blfunctlonal organic compounds. such as 1.2-dlketones, c-haloketones and *.p- 

unsaturated carbonyl compounds remains, however. unexplored. 

We here report on the reaction of C,.O-dlllthloxlmes wlth symmetrical 1.2- 

diketones. The reactlon wlth 4-chloroketones and @,p -unsaturated carbonyl 
compounds will be reported later. 

RESULTS AND DISCUSSION 

The reactlon between oxlme dlanlons 2 end smetrlcal 1.2-dlketones 3 (1.1 

molar ratio) was carried out in dry THF at -78-C The reactlon products were 

isolated atter carerul neutrallzatlon of the resulting mlxtures 



We anticipated that the reaction would afford the acyclic adducts 4. The ir 

spectra of the isolated products showed, however, no carbonyl absorption 

bands, indicating that both carbony1 groups of the diketone have been involved 

In the reaction wlth the dianion. Under the reaction conditions employed, the 

presumed acyclic primary adducts 4, which exist in the (Z)-configuration7, 

readily cyclize to the final products 5 (Scheme 1). 

Scheme 1: 

N - O H  N-OLi 
11 Z B U L ~  " 

R-C -CH3 - R-C-CH2Li 

Compounds m were characterized by their elemental analysis (Table 1) and 
spectral data (Table 2). The ir spectra of these compounds showed a sharp 0-H 

in the region 3565 - 3420 cm-' (free 0-H) and a broad ~ o - H I  in the range 

3380 - 3120 cm-> (bonded 0-H). but no carbonyl absorptions. The Pmr spectra of 

compounds m show two exchangeable singlets in the range 3.75 - 6.60 (1H) 
and 9.50-12.00 ppm (1HI attributed to the 0-H protons at C-6 and C-5, respec- 

tively. The two distinct doublets in the region 2.00-4.00 ppm are attributed 

to the dlastereotopic methylene protons at C-4. The mass spectra of compounds 

m showed correct molecular ions [M]+ as well as framnont ions correspondlns 
to [M-H.Olt. [M-OHIC, [M-ArCOI*, and base peaks corresponding to LArCOlt ion. 

These compounds were assumed to have a trans-arrangement of groups at C-5 and 

C-6, with the hydroxyl groups occupyzng axlal. and the bulky Ar groups occup- 

ying equatorial positions. Such geometry would fulflll the requirements 

imposed both by the anomeric effecte and by sterlc factors. and would Place 

the ring oxygen and the hydroxyl group at C-5 in close Proximity for intra- 

molecular hydrogen bonding. whlch seems responsible for the remarkable 

downfleld shlft experienced by this proton in the %H-- spectra (Table 2 1 .  



HETEROCYCLES, Vol 29, No 9, 1989 

Table 1. Physical and Analytical D a t a  for Compnunds 5 and 6 

Compd R Ar mp Yield Found / Calcd ( X )  

-Crystall~zed rrom tetrahydrofuran / petroleum ether 

nCrystall~zed from ethanol / water. 

CCr~stalirzed from carbon tetrachlorlae / pentane. 



Upnn treatment wlth cold concentrated suiruric acid. compaunds 5 were found to 

Undergo dehsdratlon. accompanied by rlng contractlon. to the corresponding 

5-acylisoxazoles 6.  A plausible reactlon rnechan~sm for thls transformatlon 

would lnvolve rlng-opening oi the oxazlne 5 at the anumerlc C-6 carDon. 

followed by acld-catalszed dehych-atlve cscllzatlon of the result~ng acycilc 

p-hsdroxvketox~me derlvatlves to the flnal products (Scheme 21 .  Cscllzatlon 

of tness lntermed~ates to compounds 6 in thls manner is rem~nlscent ot the 

transformatlon of p-hydruxs~etoxlmes. obtalned from the reactlun of oxlme 

dianions with slmple alaehydes and ketones. to isoxazoles6. 

Scheme 2: 

Alternatively. the transformatlon of 5 to 6 might involve plnacai-pinacolone 

type rean-angement. v ~ a  1-1ng contractlon as demonstrated in Scheme 3. 

Rearrangements via a r ~ i  group mlgratlon (path bi to compounds Z or B do not 

seem to take place. as no such products were formed in the reactlon. 

Scheme 3: 

qA: 
Ar OH, 

Compounds 6 were characterized by their elemental analssls ilaDle 1) and 

spectral data (Table 21 The ir spectra ot these compounds exhlblt a carbonyl 





abeorpt~on band at about 1680 - l690 cm->, but no O-H absorptions. The 

posltlon of this absorption 15 consistent with the asslsned structure. in 

which the carbonyi group is conjugated with an aryl group. but excludes 

strutures Z and 8 .both of whicn would exhlblt a carbonyl absorpt~on at a much 

higher tresuency. Tne pmr spectra ot compounds 6a-d show two doublets at 3.35 

- 3 . U U  l1H1 and 4'78 - 4.40 ppm llHl asslgned to the dlastereotoplc methylene 

protons at C-4. The downfleld shltt experienced by one of them is attributed 

to the amsotroplc effect of the carbonyl group at the nelghnouring C-5 

position, In addltlon to the correct molecular lon peaks. the mass spectra ot 

compounds 6929 exhibit promlnant peaks whlch correspond to [M - ArCOHlt, 

I R C N O I ? .  iArCOlf fragment 10"s. and base peak correspondlng to [M - ArCOI*. 

EXPERIMENTAL 

Meltlng polnts are uncorrected. Elemental analyses were performed by Pascher 

Mlcroanalytisches Labor. Bonn. I r  spectra (KBrI were recorded wlth a Perkin 

Elmer 577 spectrophotometer. Pmr spectra were obtalned uslng a Varlan T60 

spectrometer wlth tetramethylsllane as an lnternal reference. Mass spectral 

measurements were obtalned by E1 lonlzatlon on a Varian MAT 112 mass spectro- 

meter. n-Liutylllthlum (1" nexanel was a product of Alarlch Chemlcal Company. 

Diketones were prepared from the correspond~ng benzolnsg by oxidation with 

potasslum ferrlcyanldelo. 

General P=e_dure tor the P r e ~ a r a t l o ~ ~ . . o t , i : o m p o u n d s  5: 

TO a stirred and cooled (Ice bath) soiutlon of the appropriate oxlme (25 mmoll 

in dry tetrahydrofuran (50 mi). was adaed dropwise but~illthlum 155 mmoll in 

hexane (32 ml), Tine reactlon mlxture Decame milky after the addltlon of the 

first equivalent of ~utyil~t.nlum. out aqulrea a yellow~sh color at the ena ot 

tne adaltlon. The resulting mlxrure was kept at 0-C under nitrogen atmospnerr 

for 2n. durlng whlch time it became nomogeneous and yerlow-orange in color. it 

was cooled to -7HDC, and the deslrea 1.2-dlketone ( 1 5  moll I" dry tetrahydro- 

Iuran iZ0 m11 was added dropwlse. After 2 - 3 h of stirring. the cold mixture 

was neutralized carefully wlth 3M HCl. After warmlns to room temperature, the 

orsanlc layer was separated. washed with water I50 mll. dried over anhydrous 

sodium sulfate, and the solvent was evaporated in vacuo. The resldue was 

finally recrystalllzed from the appropriate solvent. 
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Genera1 Procedure ror the Preparation or Lompounas b :  

The appropriate 5.6-dlhydroxy-1.2-oxazlne 3 (4 m01) was dissolved ln cold 

concentrated sulfurlc acld (10 m11 The resultlns solut~on was kept for 1 h at 

0-C and then poured. wlth stlrrlng, over crushed ice (100 9) The solld whlch 

seperated was collected. washed wlth cold water. arled, and recrystalllzed 

from the sultable solvent (Table 11 
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