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Abstract : The cycloaddition reaction of the pyrrol-2.3-diones 1a-e to equimolar amount of
diazomethane gave 2-aryl(methyl)-2-azabicyclo[3.1.0Jhexane 3a-e together with 5.6-dioxo-1H-
pyrrolo]2,3-d]pyrazole derivatives 4a-e. While la-e reacted with an excess of diazomethane to give
the corresponding N-methyl derivatives Sa-e with a minor amount of 3a-e. Treatment of 4a-¢ with
excess of diazomethane gave Sa-e quantitatively. Photocycloaddition reaction of pyrrol-2.3-diones 1a
to olefins 8a-d gave two diastereoisomers 9a,b and 10a-d .
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Pyrrol-2,3-diones have proved to be versatile synthons for a variety of heterocycles. Diels-Alder reaction of
dioxopyrroline with butadienes gave hydroindoles,’ providing the key step in syntheses of Amaryllidaceae % and
Erythrina ° alkaloids. We have recently reported  that S-methoxy-N-arylpyrrol-2,3-dione * and 4-
ethoxycarbonyl-5-phenyl-pyrrol-2,3-dione * easily reacted with nitrones to afford pyrrolo[2,3-d]isoxazole

7.8 the

derivatives. ¢ In continuation of our interest on the reactivity of five membered heterocyclic-2,3-diones,
behaviour of pyrrol-2,3-diones 1a-e towards diazomethane, as a simple model of a 1,3-dipole, and olefins 8a-d

were reported.

Thus, it has been found that, when S-methoxy-N-aryl-pyrrol-2,3-dione * and S-methyl-thio-N-phenyl(methyl)-

®  la-e were allowed to react with an equimolar amount of diazomethane in ether at room

pyrrol-2,3-dione
temperature, and the resulting reaction mixture was resolved by flash chromatography, the bicyclic
cyclopropane derivatives 3a-e together with the new ring system d4a-e were isolated in moderate yield
(Scheme 1). Structures 3 and 4 were firmly established on the basis of the analytical and spectral data which
are in full agreement with the proposed structures. The IR spectrum of 3a displays characteristic absorption
bands at 1745 and 1730 cm™ for two CO groups, while 'H-NMR shows signals at 5 1.65 (dd, 2H, J=1.5, 7.5
Hz, H-6), 3.95 (s,3H,0Me), 4.85 (dd,1H, J=1.5, 7.5Hz,H-5),7.25-7.78(m,5H,arom.); “C-NMR shows signals
at 19.4 (t,C-6), 52.8 (q,0CHz), 80.1 (d,C-5), 82.9 (s5,C-1),162.9 (5,C-3), 176.2 (5,C-4) which in particular

support the suggested structure.
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The formation of 3a-e, whose structure based on the analytical and spectral evidence (see Experimental part),

can be accounted for on the basis of a regioselective 1,3-dipolar cycloaddition of the diazomethane on C(4)-
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C(5) pyrrol-2,3-diones double bond of la-e, followed by loss of nitrogen from the cycloadduct 2 . The
primary cycloadduct 2 may tautomerize into 4 which explains the isolation of pyrrolo[2,3-d]pyrazole

derivatives 4a-e as a second product (Scheme 1).

Interaction of pyrrol-2,3-diones la-e with an excess of diazomethane (3 mol eq.) in diethyl ether at RT gave
compounds Sa-e directly in 40-48% yield, together with a minor amount of (8-16% vyield) 3a-e which appears
rather unstable under these reaction conditions. Treatment of 4a-e with diazomethane in ether at RT gave the

corresponding N-methyl derivatives Sa-e quantitatively.

On the other hand, photocycloaddition reaction of pyrrol-2,3-dione 1a to olefins 8a-d was investigated too.
Thus, it has been found that, irradiation of a solution of the pyrrol-2,3-dione 1a to electron rich olefins 8a-d
in dimethoxyethane (DME) with >=300 nm light gave two diastereoisomeric cyclobutane adducts the exo-

and endo-isomers 9a,b and 10a-d , respectively (Scheme 2).
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The ratio of the two isomeric products were determined by chromatographic isolation or by inspection of the

" TH-NMR spectra of the exo-isomers 9a,b

C,-H signal in the 'H-NMR spectrum of the product mixture "
(major product) resonate at higher field (4.17 and 4.18) than that of the endo-isomer 10a,b (4.75 and 4.55)
minor product. *C-NMR chemical shift of C-7 also differentiates the two isomers in that the exo-isomer

resonates at lower field than that of the endo-isomer. The C-7 signals of the sole isolable adducts from
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olefins 8c,d appeared at lower field, comparable to those of 10a,b. Thus they were concluded to be the endo-

isomers 10¢,d .

The structure and stereochemuistry of the [2+2] cycloadducts 9 and 10 based on the elemental analysis and
spectral data are in a good agreement to the proposed structure (Scheme 2), and similar to the products
obtained from  photocycloaddition of N-4-bromo-phenyldioxopyrroline to olefins which were firmly
established by X-ray crystallographic analysis."' On the other hand, Olefins having electron withdrawing

groups e.g. 1,2-dichloroethylene irradiated with 1a in DME for 2h did not give any cycloadducts.

Summarizing the above results, the photocycloaddition of 1a to electron rich olefins 8a-d easily proceeded in
a highly stereoselective manner to give [2+2] cycloadducts 9 and 10 . The yield of cyclobutanes and the ratios
of diastereoisomers were found to be affected by the substituent type of the olefins. Olefins carrying phenyl or
ethoxy group afforded mixtures of both the exo-isomers 9a,b (major product) and the endo-isomers 10a,b
(minor product), while olefins carrying groups such as phenoxy or cyclohexyloxy groups afforded the endo-
isomers 10¢,d predominantly. Olefins possessing an electron withdrawing groups e.g. 1,2-dichloroethylene

did not undergo cycloaddition to 1a to any significant extent.

EXPERIMENTAL

All melting points were determined on a Gallenkamp Melting point apparatus and are uncorrected. Infrared
spectra were measured with a Perken-Elmer Model 298 spectrophoto-meter. 'H-NMR spectra were recorded
on a Varian XL-200 spectrometer with CDCl; as solvent and TMS as internal reference, chemical shifts are
expressed as & ppm. Analytical data were performed on C,H,N,- Elemental analyzer Carlo Erba 1106. Silica
gel 60 (Merck, 230-400 mesh) was used for flash chromatography. The photolysis solution was irradiated
internally using a 300 W high-pressure mercury lamp (Eikosha Halos PIH 300) with a Pyrex filter.

Reaction of pyrrol-2,3-diones 1a-e with equimolar amount of Diazomethane. Synthesis of 2-aryl (methyl)-
3,4-dioxo-2-azabicyclof3. 1.0 ]hexane 3a-e and 4-aryl (methyl)- 1,6a-dihydro-3,6-dioxo-pyrrolof2,3-d]-
pyrazole 4a-e .General Procedure :

A solution of diazomethane 2 mmol in ether (7ml) is added to pyrrol-2,3-diones 1a-e 2 mmol in ether (30 ml),
and the reaction mixture was set aside overnight at RT. By prolonged cooling of the resulting solution at
-10 °C, 3a-e were separated as colorless solids, which were collected by filtration to give 45-56% yield .

Evaporation to dryness of the ethereal filtrate gave an orange residue which was purified by flash chroma-
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tography, using EtOAc/toluene as eluent to give a pale yellow solid of 4a-e in 42-53% yield.

1-Methoxy-2-phenyl-2-azabicyclo[3. 1.0]hexane-3,4-dione (3a)

Colorless needles, mp.112-114°C, Et,0/ Petroleum ether (40-60) 48%; IR(KBr) 1745 and 1730 cm™ for two
C=0 groups; 'H-NMR (CDCl:) & 1.65 (dd, 2H, J=1.5,7.5 Hz, Cs-H), 3.95 (s, 3H, OCH:), 4.85 (dd, 1H,
J=1.5,7.5 Hz, Cs-H), 7.25-7.78 (m, SH, arom.); "C-NMR 19.4 (t,C-6), 52.8 (q, OCH;) ,80.1 (d,C-5), 82.9
(s,C-1), 162.9 (5,C-3), 176.2 (5,C-4).Anal. Calcd. for C;;H11NO: (217.21) C 66.35 H 5.10 N 6.45 Found C
66.11 H4.98 N6.22

1-Methoxy-2-(4-methyl phenyl)-2-azabicyclof3. 1.0 /hexane-3,4-dione (3b)

Colorless needles, mp.132-133°C, Et,0/ Petroleum ether (40-60) 52%; IR(KBr) 1745 and 1725 cm™ for two
C=0 groups, 'H-NMR (CDCI;) 8 1.60 (dd,2H, J=1.5,7.5 Hz,Cs-H), 2.55 (5,3H,CH:) , 3.82 (s, 3H, OCH3),
4.88 (dd,1H, J=1.5, 7.5 Hz, Cs-H), 7.30-7.55 (m, 4H, arom.); "C-NMR 20.6 (t,C-6), 21.4 (s,CHs) 52.4 (q,
OCH:) , 80.4 (d,C-5), 83.3 (s5,C-1), 162.6 (s,C-3), 177.0 (5,C-4); Anal. Calcd. for C;:H;:NO: (231.23) C
67.52 H5.67 N 6.05Found C 67.24 H5.46 N 5.89 .

1-Methoxy-2-(4-methoxy phenyl)-2-azabicyclof3. 1.0 Jhexane-3,4-dione (3c)

Colorless needles, mp.152-154°C, Et,0/ Petroleum ether (40-60) 56%: IR (KBr) 1740 and 1725 cm™ for two
C=0 groups, 'H-NMR (CDCl:) 8 1.58 (dd, 2H, J=2, 8 Hz,C¢-H), 3.75 (s, 3H,0CH.) , 3.98 (s, 3H, OCH),
495 (dd,1H, J=2, 8 Hz, Cs-H), 6.98-7.68 (m, 4H, arom.); Anal. Calcd. for C;H;:NO, (247.23) C 63.15 H
5.30 N 5.66 Found C 62.88 H5.23 N545.

1-Methylthio-2-phenyl-2-azabicyclof 3. 1.0]hexane-3,4-dione (3d)

Colorless needles, mp.128-130°C, Et,0/ n-hexane 48%; IR (KBr) 1745 and 1725 cm™ for two C=0 groups;
'H-NMR (CDCL;) & 145 (dd, 2H, J=2, 8 Hz,Cs-H), 2.54 (s, 3H,SCH;), 4.83 (dd, 1H, J=2, 8 Hz, Cs-H),
7.20-7.58 (m, SH, arom.); Anal. Calcd. for C;oH; ) NO,S (233.21) C 61.80 H4.75 N6.00 S 13.72 Found C
62.07 H4.98 N6.18 S1397.

1-Methylthio-2-methyl-2-azabicyclof 3. 1.0 ]hexane-3,4-dione (3e)

Colorless needies, mp.119-121°C, Et;0/ n-hexane 45%; IR (KBr) 1740 and 1720 cm™ for two C=0 groups,
‘H-NMR (CDCls) 8 1.50 (dd, 2H, J=1.5, 7 Hz,Cs-H), 2.50 (s, 3H,SCH3), 3.16 (s, 3H, NCH:), 4.85 (dd, 1H,
J= 1.5, 7 Hz, Cs-H), Anal. Calcd. for C;HoNO,S (171.14) C 49.12 H5.30 N 8.18 S 18.70 Found C 49.35
H 555 N836 S1890.
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3a-Methoxy-4-phenyl-1,6a-dihydro-3,6-dioxo-pyrrolof 2, 3-dfpyrazole (4a)

Pale yellow powder, mp 173-174°C, CH;CN 45%, IR (KBr) 3340,1755,1730 cm’ for NH and two C=0
groups respectively; 'H-NMR (CDCL) 8 5.09 (s,1H, Ce-H), 3.77 (s,3H, OCHa), 6.89-7.45 (m, 7H, 5
arom.,C;-H and NH); Anal Calcd. for C1oH;1N3Os (245.21) C 58.77 H4.52 N 17.13 Found C 58.53 H4 34
N 16.96 .

3a-Methoxy-4-(4-methyl phenyl)-1,6a-dihydro-3, 6-dioxo-pyrrolof 2, 3-d[pyrazole (4b)

Pale yellow powder, mp 143-145°C, CH:CN 48%, IR (KBr) 3300,1750,1730 cm™ for NH and two C=0
groups respectively; "H-NMR (CDCly) 5 2.49 (s,3H.CHz), 4.98 (s,1H, Cs,-H), 3.80 (s.3H, OCHa), 6.95-7.50
(m, 6H, 4 arom.,C;-H and, NH);, Anal Calcd. for C;:H;:N;0: (259.23) C 60.23 H 5.05 N 16.20 Found C
60.02 H5.11 N 16.00 .

3a-Methoxy-4-(4-methoxy phenyl)-1,6a-dihydro-5,6-dioxo-pyrrolof 2, 3-dJpyrazole (4c)

Pale yellow powder, mp 160-162°C, CH;CN 53%, IR (KBr)3300,1750,1730 ¢cm™ for NH and two C=0
groups respectively, 'H-NMR (CDCl;) 8 3.80 (s,3H, OCHsz), 3.90 (s,3H, OCH:), 4.86 (s,1H, Cq,-H), 7.05-
7.72 (m, 6H, 4 arom.,Cs-H and NH); Anal. Calcd. for C;3H,3N:0; (275.23) C 56.73 H4.76 N 15.26 Found
C56.55 H4.56 N 14.86 .

3a-Methylthio-4-phenyl- 1, 6a-dihydro-3,6-dioxo-pyrrolo[ 2, 3-d[pyrazole (4d)

Pale yellow powder, mp 124-126°C, CH:CN 45%, IR (KBr)3300,1745,1720 cm™ for NH and two C=0
groups respectively; 'H-NMR (CDCL) & 2.57 (s,3H, SCH:), 4.73 (s.1H, Cg-H), 7.02-7.75(m, 7H, 5
arom.,C;-H and NH); Anal.Calcd. for C;oHy;N:05S (26121)C55.17 H4.24 N 16.08 S 1225 Found C
5532 H436 N 16.24 S12.53.

3a-Methylthio-4-methyl-1, 6a-dihydro-5, 6-dioxo-pyrrolof 2, 3-d[pyrazole (4e)

Pale yellow powder, mp 151-152°C, CH;CN 42%, IR (KBr)3300,1745,1720 c¢m’' for NH and two C=0
groups respectively, 'H-NMR (CDClz) 8 2.57 (5,3H, SCHz), 3.22 (s,3H,NCH3:), 4.84 (s,1H, Cq-H), 7.22 (s,
1H,Cs-H), 7.32 (sb, 1H, NH); Anal Calcd. for CsHoN:0,S (199.14) C 42.21 H4.55 N 21.09 S 16.07 Found
C4191 H444 N20.89 S1633.

Reaction of pyrrol-2, 3-diones la-e with an excess of Diazomethane; Synthesis of 4-aryl{methyl)-1-methyl-

5, 6-dioxo-pyrrolof2,3-d]pyrazole Sa-e General Procedure:
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A solution of compound 1a-e (1 mmol) in ether (25 ml) was treated with an excess of diazomethane (3 mmol)
in ether (10ml) under the conditions described above. Removal of the solvent gave a gummy orange residue
which was purified by flash chromatography, using toluene /acetone (10:3) as eluent. The first band gave the

cyclopropane derivatives 3a-e in 8-16% yield, whereas the second one was identified as Sa-e in 40-48% yield.

Methylation of compounds 4a-e to 5a-e.
A mixture of 4a-e (1 mmol) and diazomethane (3 mmol) in ether (25 ml) were allowed to stand overnight at
RT. Removal of solvent afforded the N-methyl derivatives 5a-e, identical (IR. and 'H-NMR) with the material

obtained as above, quantitatively.

1-Methyl-3a-Methoxy-4-phenyl-6aH-5, 6-dioxo-pyrrolo{2,3-d[pyrazole (5a)

White powder, mp 161°C, 44%, IR (KBr) 1745,1725 cm™ for two C=0 groups; 'H-NMR (CDCl:) § 3.67 (s,
3H, NCH;), 3.82 (s,3H, OCHs), 4.95 (s,1H, Ce,-H), 7.18-7.75 (m, 6 H, 5 arom. and C:-H); "C-NMR 42.5
(q, NCH3), 53.3 (g, OCH:), 79.4 (d,C-6a), 81.6 (s, C-3a), 139.8 (d,C-3), 163.2 (s, C-5), 176.6 (s, C-6),
Anal Calcd. for C;:H3N3Os (259.23) C 60.23 H5.05 N 16.20 Found C 5993 H 5.00 N 16.06 .

1-Methyl-3a-Methoxy-4-(4-methyl phenyl)~ 6aH-5,6-dioxo-pyrrolo]2, 3-dfpyrazole (5b)

White powder, mp 152°C, 45%, IR (KBr) 1750,1730 cm™ for two C=0 groups;, 'H-NMR (CDCl:) § 2.49
(s,3H,CHz), 3.55 (s, 3H, NCH;s), 3.75 (s,3H, OCHsz), 4.98 (s,1H, Ce,-H), 7.22-7.80 (m, SH, 4 arom., and Cs-
H); Anal. Caled. for C4H sN20: (273.26) C 61.53 H5.53 N 15.37 Found C 61.24 H5.31 N 15.37.

1-Methyl-3a-Methoxy-4-(+-methoxy phenyl)- 6aH-3,6-dioxo-pyrrolof 2, 3-d[pyrazole (5¢)

White powder, mp 169-170°C, 48%, IR (KBr) 1740,1720 cm’ for two C=0 groups, '"H-NMR (CDCl:) &
3.70 (s,3H, OCHj3), 3.55 (s, 3H, NCH3), 3.90 (s,3H, OCHs), 4.96 (s,1H, Cs,-H), 7.15-7.87 (m, 5H, 4 arom,,
and C;-H); Anal. Caled. for C 1 HisN30, (289.26) C 58.13 H 5.23 N 14.52 Found C 58.11 H5.21 N 14.50.

1-Methyl-3a-methylthio-4-phenyl-6aH-3, 6-dioxo-pyrrolof 2, 3-d[pyrazole (5d)

White powder, mp 152°C, 40%, IR (KBr) 1740,1720 cm™ for two C=0 groups; 'H-NMR (CDCl:) & 2.57
(s,3H, SCH;), 3.50 (s, 3H, NCH:), 4.89 (s,1H, Cs,-H), 7.11-7.75 (m, 6 H, 5 arom., and C:-H); Anal.Calcd.
for Cy3HaN30,S (275.23) C 56.73 H4.76 N 1526 S11.62 Found C 56.61 H 4.59 N 1523 S1148.

1,4-Dimethyl-3a-methylthio-6aH-5,6-dioxo-pyrrolof 2, 3-d|pyrazole (Se)
White powder, mp 139°C, 41%, IR (KBr), 1745,1720 ¢cm™ for two C=0 groups, 'H-NMR (CDCL) § 2.57
(s,3H, SCH;), 3.35 (s,3H, NCHS), 3.52 (s,3H, NCHs), 4.80 (s, 1H, Cq,-H), 7.35 (s, 1H, C:-H), Anal.Calcd.
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for CsH; N3OS (213.17) C 45.07 H 5.20 N 19.70 S 15.01 Found C 44.83 H 5.06 N 19.65 S 15.00

Photocycloaddition of 5-methoxy-N-phenyl-pyrrol-2,3-dione 1a to olefins 8a-d General Procedure:
A solution of 1a (12 mmol) and an olefin 8 (30 mmol) in dimethoxyethane (300 ml) was irradiated for 45 min.
under ice cooling. After removal of the solvent, the residue was subjected to flash chromatography using

hexane-AcOEt (3:2) as eluent to separate and to purify the two diastereoisomers 9a,b and 10a-d.

1-Methoxy-2, 7-diphenyl-2-azabicyclo[3. 2.0 heptane-3, 4-dione 9a (exo-isomer):

Colorless needles mp 215-217°C, CH,ClL-Et;0 45%, IR (KBr) 1740,1720 cm™ for two C=0 groups; 'H-
NMR (CDCl3) & 1.68 (m, 2H,Cs-H), 4.83 (1H, t, J=9Hz, Cs-H), 4.17 (1H, t, J=10 Hz, C;-H), 3.72 (s,3H,
OCH:), 6.88-7.55 (m, 10H, arom.); *C-NMR, 24.6 (t, Cs), 53.8 (d, C;), 57.4 (d, Cs). 79.5 (s, C1), 162.8 (s,
Cs), 178.5 (s, C4). Anal.Calcd. for C19H;7NO; (307.33) C 74.25 H 5.57 N 4.55 Found C 73.98 H 5.34 N 4.56

1-Methoxy-2, 7-diphenyl-2-azabicyclo{ 3. 2.0 Jheptane-3, 4-dione 10a (endo-isomer):

Colorless needles 175-117°C CH,CL-Et,0 15%, IR (KBr) 1745,1720 cm™ for two C=0 groups; 'H-NMR
(CDClL;) & 1.49 (m, 2H,Ce-H), 4.90 ( 1H,t, J=9Hz, Cs-H), 4.75 (1H, t, J=9 Hz, C;-H), 3.85 (s,3H, OCHj),
6.95-7.75 (m, 10H, arom.); “C-NMR, 26.2 (t, Cs), 43.8 (d, Cs), 57.9(d, Cs), 79.9 (s, C), 163.4 (s, Ca),
175.2 (s, Cy4). Anal.Calcd. for C1oH;7NO; (307.33) C 7425 HS5.57 N 4.55 Found C 74.12 H5.29 N4.43

7-Ethoxy-1-methoxy-2-phenyl-2-azabicyclof 3.2.0 Jheptane-3,4-dione 9b (exo-isomer):

Colorless needles, mp 145-147°C, CH,ClL,-E;0 18%, IR (KBr) 1735,1715 cm™ for two C=0 groups; 'H-
NMR (CDCL) & 0.95 (t, 3H, J= 7Hz, CHa), 1.58 (m, 2H,Cs-H), 3.15 (q, 2H,J=7Hz, CH,), 3.72 (s, 3H,
OCH:), 4.12 (1H, t, J=8 Hz, C;-H), 4.95 (1H, t, J=9 Hz, Cs-H), 7.15-7.45 (m, 5H, arom ); “C-NMR, 14.6
(q), 29.7 (t, Cs), 56.2 (d, Cs), 62.2 (1), 80.8 (5, Cy), 82.1 (d, C7), 162.1 (s, C3), 177.6 (s, C4). Anal.Caled. for
C1sH;7NO4 (275.28) C 65.44 H 6.22 N 5.08 Found C 65.18 H5.97 N 4.84

7-Ethoxy- I-methoxy-2-phenyl-2-azabicyclof 3. 2.0 [heptane-3,4-dione 10b (endo-isomer):

Colorless needles, mp 148-149°C, CH,CL-Et,0 65%, IR (KBr) 1730,1715 cm™ for two C=0 groups, 'H-
NMR (CDCly) 8 1.12 (t, 3H, J=7 Hz, CHs), 1.32 (m,2H, Cs-H), 3.35 (q, 2H,J=7Hz CHy,), 3.80 (s, 3H,0CHs),
4.55 (1H, dd, J=6,8Hz, C;-H), 5.12 (1H, t, J=9 Hz Cs-H), 7.15-7.45 (m, 5H, arom.); "C-NMR, 15.0 (q),
315 (t, Cg), 56.3 (d, Cs), 61.9 (1), 80.3 (s, Cy), 76.6 (d, C7), 162.7 (s, C3), 178.4 (s, C4). Anal.Calcd. for
CisH17NO4 (275.28) C 65.44 H6.22 N 5.08 Found C 65.29 H6.01 N 5.24

1-Methoxy-7-phenoxy-2-phenyl-2-azabicyclof 3.2.0 [ heptane-3,4-dione 10c (endo-isomer):



Synthesis of pyrrolo[2,3-d]pyrazole

Colorless needles, mp 179-181°C, CH,ClL-EtOH 70%, IR (KBr) 1750,1730 cm™ for two C=0 groups, 'H-
NMR (CDCl;) 8 1.39 (m,2H, Cs-H), 3.85 (s, 3H, OCH:), 4.48 (1H, dd, J= 5, 7.5 Hz, C;-H), 5.09 (1H, t, J=8
Hz, Cs-H), 6.65-7.73 (m, 10H, arom.); "C-NMR, 25.9 (t, C), 77.8 (d, C7). 55.8 (d, Cs), 79.9 (s, Cy), 161.4
(s, C3), 176.3 (s, C4). Anal.Caled. for C1oH;7NO, (323.32) C 70.57 H5.30 N 4.33 Found C 70.32 H 5.06
N 434

7-Cyclohexyloxy- I-methoxy-2-phenyl-2-azabicyclof 3.2.0 heptane-3,4-dione 10d (endo-isomer):

Colorless needles, mp 205-207°C, CH,CL-EtOH 78 %, IR (KBr) 1745,1730 cm™ for two C=0 groups; 'H-
NMR (CDCl;) 6 1.10-1.85 (m, 12H, 5CH; and 2H, C¢-H), 3.32 (m, 1H, OCH), 3.80 (s, 3H, OCH:), 4 81(1H,
dd, J=6, 8Hz, C;-H), 5.03 (m,1H, Cs-H), 6.95-7.63 (m, SH, arom.); "C-NMR, 25.9 (t, Cs), 76.4 (d, C), 55.8
(d, Cs), 80.3 (s, C1), 161.4 (s, C3), 176.3 (s, C4) Anal Calcd. for C1oH:NO, (329.37) C 69.28 H 7.04 N 4.25
Found C 69.00 H 6.95 N 4.20
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