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Interaction of diethyl a-acyllaroyi malonates 1 with hydrox­
ylaniine hyd rochloride 2 afford 4-carbcthoxy-4H-3-substituted­
isoxazol-5-ones 3 and 3-subst itu ted-4H-5-oxo-isoxazol-4-
carbox. lie acids 4. Bromin Olt ion of 3 affords 4-bromo derivatives 
S. which with thiocarhamides. 4-substitutcd thiosemicarbazides 
gi vc 2-alkyl/arylimino-4. 9-d ioxo-3 , 7-diaza-8-oxa-6-substituted­
l -thia-O Hl-spiro! 4.4 lno nan-6,cncs 7 and 2-alkyl/arylirnino-5 , 10-
diox(l-9-()xa-7-~ubstituted - l -th i a-3, 4, 8-tri aza-{3 H, 4Hl­
spirnIS .-I]t1ec-7-t:ncs 8 . C haracterisation of the products has been 
done o n the ha~is of spectra l (IR , 'H NM R and lJC NMR) data. 

Tn continuati on of our work on the synthesis of spiro . , ) . 
compounds ", we now report the synthes ts of novel 
spiroheterocycles from 4-carbethoxy-4H-3-substi­
tutcd-isoxazo l-S-oncs 3, which were prepared from 
diethyl u-acy llaroy lmalonates 1. Earlier Stugno l 

c laimed to have synthesised 4-carbethoxy-4H-3-
phenylisoxazol-S-one 3b as a so lid (mp 14 1QC) by the 
reacti on of dicthyl mal onate with benzohydraxamoyl 
chlor ide in the presence of calculated quantity of al­
ka li in ether. However, when we c<'!'ri ed out the reac­
tion of diethy l u-benzoylmalonate Ib with hydrox­
ylamine hydrochl oride 2 in triethylamine, a bright 
yellow liquid was obtained (Scheme I). Its IR spec­
tru m showed main bands at 2975 (Y ,-CH-), 1709 
(shoulde r, Y, >C=O) and 1604 cm" (Y, >C=O); 
'H MR spectrum (C DC)'): 8 1.399 (t, 3H, 1= 7.2 
HZ.-C H1 of carbethoxy group), 4 .394 (q, 2H, 1= 7.2 
Hz.-CH2 of carbethoxy group), 4.850 (s, I H, >CH at 
pos ition-4 of isoxazo lone ring) and 7.42 1-8 .143 (m, 
SH. Ar-H). On the basis of e lemental analysis and 
spectral data the compound was identified as 4-
ca rbet hoxy-4H~3-phenylisoxazo l -5-one 3b. Con­
tinuation of the above reaction for longer duration 
gave 3-phenyl-4H-5-oxo-i soxazol-4-carboxylic acid 
4b. (mp 139

Q
C); 1R (KBr): 2925, 1755, 1645 cm· l

; 'H 
NMR (CDC)'): 8 3.926 (s, I H, >CH-proton at posi-

tion 4 of isoxazolone ring) , 7.495-7.962 (m, 5H, Ar­
H) and 12.9 (s, I H, .. COOH proton). Compound 4b on 
esterification with absolute ethanol in the presence of 
conc.H2S04 gave compound 3b. 

Stugno l has reported the isolation of 3b as a solid, 
(mp 141 QC) . However, it could be seen by spectral 
and chemical data that what Stugno obtained was 
probably e ither compound 4b fomled by the hydroly­
sis of 3b or further decarboxylation to afford 5-oxo-
4H-isoxazole which melts at 142

Q
C2

. 

Compound 3b on bromination gave the desired 
bromo compound, 4-bromo-4-carbethoxy-3-phenyl­
isoxazol-5-one Sb as a dark brown liquid, whose IR 
spectrum showed main bands at 2975 (v ,-CH-), 1714 
(broad, Y, >C=O) and 1599 cm' l (v , >C=N). Its 'H 
NMR (COCl)) exhibited signals at 8 1.324 (t, 3H, 1= 
7 .2 Hz,-CH, of carbethoxy group), 4.316 (q, 2H, J= 
7.2 Hz,-CH2 of carbethoxy group), 7.337-7 .997 (m, 
5H, Ar-H). 

Compound Sb on treatment with p-tolylthio­
carbamide 6e in OMF/KF afforded 3, 7-diaza-4, 9-
dioxo-8-oxa-6-phenyl- I -thia-2-p-tolylimino- (3H) -
spiro[ 4.4 ]nonan-6-ene 7m; IR (KEr): 2945, 1710, 
1610 cm' l; IH NMR (OMSO-d6): 8 2.318 (s, 3H, Ar­
CH,L 7.248-7 .62I (m, 9H, Ar-H) and 11.403 (s, IH,-

4'rnC=O, 0 20 exchangeable). 
Similarly, compound Sb and p-anisyl thiosemicar­

bazides 8e in OMF/KF afforded 5, IO-dioxo-9-oxa-2-
p-anisylimino-7-phenyl-l-thia-3, 4, 8-triaza-c3ij;4H)­
spiro[5.4]dec-7-ene 9j. IR spectrum of the ~ompound 
showed main peaks at 2950, 1695, 1625 cm' l; 'H 
NMR in OMSO-d6 revealed signals at 8 3.712 (s, 3H, 
Ar-OCH3) , 6.870-7.965 (m, 9H, Ar-H), 7.603 (s; IH, 
NH at pos ition 3), 8.364 (s, IH,-NHC=S) and 12:91 7 
(s , I H,-NHC=O at position-4); DC NMR (DMSO-d6~: 
55 .150 (Ar-CH, carbon), II .954 (spiro carbOn), 
11 9.926-132.8 16 (12 aromatic carbons), 152.957 and 
154.34 1 (2x >C=N carbons) , 116.100 and 167.312 
ppm (2x>C=0 ) 

Experimental Section 
General. Melting points were determinfG in open 

glass capillaries and are uncorrected. If{ were re­
corded on a Perkin-Elmer 1600 series ,:;'fIR and 'H 
NMR and DC NMR on a 300 MHz YXRO using 
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CDCI} or Dl\1S0-d6• TLC in various solvents showed 
the compounds to be homogeneous. C H N S data for 
all compounds were found to be within ±O.2% of cal­
culated value. 

4-Carbethoxy-4H-3-substituted-isoxazol-5-ones 
3: General procedure. Diethyl a-acyl/aroylmalonate 
I (0.05 mo le), hydrox ylamine hydrochloride 2 (0.05 
mole) and triethylamine (0.05 mole) were refluxed 
together in methanol (25 mL) for 15 min . The con­
tent s were poured into ice-cold water, and extracted 
with diethyl ether. The ethereal layer was removed, 
washed successively with cold water, 5% ag. sodium 
bicarbonate and co ld water, dried and evaporated to 
get compound 3. The compounds 3a, b were prepared 
similarl y. 3a: bp 168°C1l4 mm (66%); 3b: bp 
20 10 C/ 14 mm (69%). 

5 - Oxo-4H-3-substituted-isoxazol-4-carboxylic 
acids 4: General procedure. In the above reaction if 
the reflll xion was continued for 30 min, compound 3 
got hydrolysed to an ac id 5-oxo-4H-3-substituted­
isoxazo l-4-ca rboxy lic ac id 4. Compound 4 was puri­
fied by di ssolving in ag. sodium bicarbonate and 
reprec ipilaling wilh co ld dilute HCI , filtered, washed 
with water, dried and recrystallised from aq. ethanol. 
By adopt ing similar procedure, compounds 4a,b were 
prepared. 4a: mp 111 °C (80%); 4b: mp 139°C (84%). 

Esterification of 5-oxo-4H-3-substituted-
isoxazol-4-carboxylic acids 4: Formation of 4-
carbethoxy-4H-3-substituted-isoxazol-5-ones 3: An 
alternate synthesis . 5-0 xo-3-substituted-isoxazol-
4H-4-carboxylic ac id 4 (0.05 mole) and conc. H2S04 

(2 mL) were refluxed in absolute ethanol (25 mL) for 
4-5 hr. The solvent was removed and the reaction 
mi xture poured into ice-cold water, extracted with 
ether, washed, dried and distilled to give compound 3. 

4-B romo-4-ca rbethoxy -3-sll bstituted-isoxazol-5-
ones 5: General procedure. 4-Carbethoxy-4H-3-
sllbst ituted-i soxazol-5-one 3 (0.05 mole) was taken in 
CCI4 (25 mL) and stirred. Bromine (0.05 mole, 2.6 
mL) was added dropwi se with magnetic stirring in the 
presence of UY li ght. The contents were poured into 
ice-cold water and the organic layer separated, 
washed with 5% ag. sodium carbonate followed by 
water. On evaporation of the solvent, the desired 
bromo compound was obtained. Compounds 5a,b 
were prepared similarly. Sa: bp I 77°CIl4 mm (83%) ; 
5b: bp 21 1°C/ I4 mm (85%). 

2-Alkyl/arylimino-4, 9-dioxo-3, 'j'-di~za-8-oxa-6-
substituted-l-thia-(3H)-spiro[ 4.4]nonan-6-enes 7: 
General procedure. Substituted thiocarbamide 6 
(0.0 1 mole), 4-bromo-4-carbethoxy-3-substituted­
isoxazo l-5-one 5 (0.0 I mole), KF (0.0 I mole) and dry 
DM F ( 10 mL) were refl uxed together for 1.5 hr. The 
reacti on mi xture was cooled and poured onto ice, fil ­
tered and was hed with water and finally with hot 
ethanol to affo rd 7. Compound~ 7a-p were prepared 

similarly . 7a: (61 %); 7b: (73%); 7c: (74%); 7d: 
(73%); 7e: (72%); 7f: (75 %) ; 7g: (77%); 7h: (78%); 
7i : (7 1 %); 7j : (73 %») IH NMR (DMSO-d6): 86.91 3-
7.994 (m, 10 H, Ar-H) and 9.853 (s, IH, -NH-); 7k: 
(70%); 71 : (71 %); 7m: (73%); 7n: (74%); 70: (76%); 
7p: (79%). Compounds 7a-p have melting points 
>270°C. 

2-Alkyl/arylimino-5, 1 O-dioxo-9-oxa-7 -substi­
tuted-l-thia-3, 4, 8-triaza-(3H, 4H)-spiro[5.4]dec-
7-enes 9: General procedure. Thiosemicarbazide 8 
(0.0 I mole) and 4-bromo-4-carbethoxy-3-substituted­
isoxazol-5-one 5 (O.OJ mole) were dissolved in DMF 
( 10 mL) and KF (0.01 mole) added to it. The contents 
were refluxed for 1.5 hr. The reaction mixture was 
then cooled and poured onto crushed ice, filtered, 
washed with water and finally with hot ethanol to 
afford 9. By adopting similar procedure, compounds 
9a-j all having melting points >270°C were prepared. 
9a: (59%); 9b: (66%); 9c: (69%); 9d: (69%); ge : 
(68%); 9f: (63 %); 9g: (67%); 9h : (65%); 9i : (70%); 
9j: (73%). 
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