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Abstract: Methyl w-oxoalkanoates were obtained via ring cleavage ol a-nitrocycloakanones by
refluxing these compounds in a methanolic solution of KOH, then treating the obtained mixture, at O
°C, with an aqueous solution of KMnQO4/MgSOy. 1,4-Diketones, y-oxoaldehydes, and y -ketoesters
were also prepared by conjugated addition of a-nitrocycloakanones 1o the appropriate conjugated
enones, in MeOH/Ph3P, then by, in situ, ring cleavage-Nef reaction following the above conditions.
© 1998 Elsevier Science Ltd. All rights reserved.

Ring cleavage often represents a particularly effective route to o, w-difunctionalized framworks. In this
context 2-nitrocycloalkanones! are of great importance because a peculiar reacti vity of these compounds is the
cleavage of the C(1)-C(2) bond by action of external nucleophiles. This reverse Claisen type condensation
affords consistent array of functionalized molecules,23 while intramolecular nucleophilic attack to the 2-
nitrocarbonyl residue has been extensively used by Hesse and his coworkers in their elegant "Zip Reaction" to
effect cycloenlargement. Since 2-nitrocycloalkanones are readily available from the corresponding ketones or
olefins by several nitrating processes,S these substrates are profitable precursors in many synthetic procedures.

In continuation with our studies devoted to the ring cleavage of 2-nitrocycloalkanones we have now
found that these compounds can be conveniently used as central source (Scheme 1) for the one-pot preparation
of (i) w-functionalized aldehydes 3, well known powerful building blocks,%7 expecially for the synthesis of
natural products.8 (ii} functionalized | 4-diketones 6 and y-oxoaldehydes 7, both valuable class of compounds
because of their importance for the synthesis of cyclopentenones and heterocyclic systems such as furans,
pyrroles, thiophenes, and pyridazines,® and (iii) y-oxo esters 8, which are highly usefull intermediates for the
preparation of lactones, lactam antibiotics, isoguinolines and lactonic sex pheromones. 10

[n the past, numerous methods have been reported for the synthesis of the compounds 3.8 6,7, %
and 8,011 however, most of these suffer from drawbacks such as the use of harsh conditions, employment
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of expensive chemical and/or tedious procedures. Furthermore, no method is general for the synthesis of all
these classes of molecules, so that, other sources for their preparation are welcomed.
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Following our previous experience on the ring cleavage of compounds 1 we tested different
procedures with the aim to find the right conditions to perform more steps in the same flask, in order to
provide, one-pot, the title compounds.

Our method, to afford the methyl w-oxoalkenoates 3 (Scheme 2), consists of the ring cleavage of 1
with methanol, as nucleophile, under basic conditions (KOH) and, in situ, Nef conversion of the obtained
nitronate 2 with an aqueous solution of KMnO4/MgSO,. The compounds 3 are so obtained in satisfactory to
good yields (60-84%).

The syntheses of functionalized y-oxo derivatives 6-8 are achieved by conjugate addition of the cyclic
nitro ketones with the appropriate enone (acrolein, methyl vinyl ketone or methyl acrylate, Scheme 3) in
methanol and in the presence of a catalytic amount of triphenylphosphine (2-12 h, see experimental) then, after
addition of methanolic-KOH and refluxing for 8 h the ring cleavage of the intermediates 4 take place, and the
formed nitronates 8 can be directly treated with KMnO4/MgSO4 and the 1.4-dicarbonyl derivatives 6-8 are so
synthesized, one-pot, in moderate to high yields (50-92%).
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It is important to point out that both the methodologies are independent of the size of the ring and
afford the compounds 3,6 -8 one-pot and with simple and economical chemicals.
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In conclusion, since a-nitrocycloalkanones are commercially available from different sources, their
use as the immediate precursors for the title compounds represents a general and efficient entry to these
molecules. Moreover, this procedure appears as a further evidence of the high versatility of cyclic nitro
ketones, and extends their application in organic synthesis.

Experimental

General: All 'TH-NMR spectra were recorded in CDCl3 at 300 MHz. Chemical shifts are expressed in ppm
downfield from TMS as internal standard. J values are given in Hertz. Mass spectra were determined on a
Hewlett-Packard GC/MS 5970 by means of the EI technique (70 eV). The reactions were monitored by TL.C or
GC performed on a Carlo Erba Fractovap 4160 using a capillary column of Duran Glass, stationary phase
OV1. The a-nitrocycoalkanones are commercially available or prepared by standard provedure.S All the

products were purified by flash chromatography on Merck silica gel (0.040-0.063 mm).12

General Procedure for the Synthesis of Methyl w-Oxoalkanoates (3): A solution of compound 1
(10 mmol) in an alcoholic solution (200 ml) of KOH (15 mmol) was refluxed for 8 h. Then, after cooling at 0
°C, an aqueous solution (150 ml) of potassium permanganate (12 mmol) and magnesium sulphate (15 mmol)
was slowly added. Upon complete addition the reaction mixture was stirred for 12 h at room temperature, and
then filtered through a short Florisil pad. After extraction with Et>O, the organic phase was dried, evaporated
and the crude product was purified by flash chromatography.

Methyl 5-Oxopentanoate (3a): IR (film) 2730, 1750, 1730 cm-!; lH NMR (300 MHz, CDCl3) 6 1.87-
2.04 (m, 2H, J = 7.2 Hz), 2.37 (t, 2H, J = 7.2 Hz), 2.55 (dt, 2H, J = 7.2 and 1.3 Hz), 3.67 (s, 3H), 9.76
(m, 1H); MS m/z 102, 99, 87, 74 (100%), 71, 59, 55. Anal. Calcd for CgH003: C, 55.37; H, 7.44. Found:
C, 5545; H, 7.38.

Methyl 6-Oxohexanoate (3b): IR (film) 2730, 1740, 1720 cm"l; 'H NMR (300 MHz, CDCl3) & 1.55
1.75 (m, 4H), 2.25-2.38 (m, 2H), 2.39-2.52 (m, 2H), 3.68 (s, 3H), 9.77 (m, 1H); MS m/z 116, 113, 101,
95, 87 (100%), 74, 67, 59, 55. Anal. Calcd for C7H 1205: C, 58.32; H, 8.39. Found: C, 58.45; H, 8.38.
Methyl 4-Methyl-6-Oxohexanoate (3c): IR (film) 2730, 1740, 1720 ecm-'; '"H NMR (300 MHz, CDCl3)
6 0.95 (d, 3H, J= 4.9 Hz), 1.40-1.85 (m, 3H), 2.25-2.50 (m, 4H), 3.68 (s, 3H), 9.78 (s, 1H); MS m/z 127,
115, 101, 87 (100%), 74, 69, 59, 55. Anal. Calcd for CgH403: C, 60.74; H, 8.92. Found: C, 60.85; H,
9.02.

Methyl 4-t-Butyl-6-Oxohexanoate (3d): IR (film) 2730, 1750, 1730 cm'!; 'H NMR (300 MHz,
CDCl3) 6 0.9 (s, 9H), 1.2-2.7 (m, 7H), 3.68 (s, 3H), 9.8 (m, 1H); MS m/z 169, 157, 153, 135, 115, 112,
83, 74, 57 (100%). Anal. Calcd for C11H»003: C, 65.97; H, 10.06. Found: C, 66.06; H, 10.13.

Methyl 7-Oxoheptanoate (3e): IR (film) 2730, 1750, 1730 cm'; 'H NMR (300 MHz, CDCl3) & 1.2-
1.74 (m, 6H), 2.30 (t, 2H, J = 7.3 Hz), 2.6 (t, 2H, J = 7.0 Hz), 3.65 (s, 3H), 9.77 (m, 1H), ; MS m/z 158
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(M%), 127, 99, 83, 74, 69, 59, 55 (100%). Anal. Calcd for CgH1403: C, 60.74; H, 8.62. Found: C, 60.68;
H, 8.70.

Methyl 11-Oxoundecanoate (3f): IR (film) 2730, 1750, 1720 cm!; 'H NMR (300 MHz, CDCl3) & 1.2-
1.8 (m, 14H), 2.25-2.5 (m, 4H), 3.67 (s, 3H), 9.77 (m, 1H); MS m/z 215 (M* + 1), 186, 183, 171, 157,
139, 121, 111, 98, 74 (100%), 69, 55. Anal. Calcd for C{2H2205: C, 67.26; H, 10.35. Found: C, 67.33; H,
10.27.

Methyl 12-Oxododecanoate (3g):IR (film) 2730, 1720, 1710 cm-{; ITH NMR (300 MHz, CDCl3) 6 1.2-
1.4 (m, 12H), 1.5-1.75 (m, 4H), 2.30 (t, 2H, J = 7.2 Hz), 2.55 (t, 2H, J = 7.2 Hz), 3.67 (s, 3H), 9.77 (m,
1H); MS m/z 156, 143, 115, 101, 97, 87, 83, 74 (100%), 55. Anal. Calcd for Cj3Ha4O5: C, 68.38; H,
10.59. Found: C, 68.30; H, 10.65.

Methyl 15-Oxopentadecanoate (3h): IR (film) 2725, 1730, 1710 cm!; 'H NMR (300 MHz, CDCl3) 8
1.2-1.4 (m, 18H), 1.54-1.70 (m, 4H), 2.30 (t, 2H, J = 7.2 Hz), 2.53 (t, 2H, J = 7.2 Hz), 3.67 (s, 3H), 9.77
(m, 1H); MS m/z 252, 242, 227, 199, 195, 177, 143, 121, 111, 98, 74 (100%), 69, 55. Anal. Calcd for
C16H300s: C, 71.07; H, 11.18. Found: C, 71.13; H, 11.25.

General Procedure for the Synthesis of 1,4-Dicarbonyl Derivatives (6-8): To a solution of
compound 1 (10 mmol) in methanol (20 ml) was added the appropriate conjugated enone (methyl vinyl ketone
(MVK) or acrolein or methyl acrylate, | | mmol) and a catalytic amount (10%) of Ph3P. After stirring at room
temperature for 2-12 h (2 h for MVK and acrolein, 12 h for methyl acrylate) an alcoholic solution (150 mt) of
KOH (15 mmol) was added and the solution refluxed for 8 h. After cooling at O °C, an aqueous solution (150
ml) of potassium permanganate (12 mmol) and magnesium suiphate (15 mmol) was siowly added, and after
the complete addition the reaction mixture was stirred for 12 h at room temperature, and then filtered through a
short Florisil pad. After extraction with Et20, the organic phase was dried, evaporated and the crude products
6-8 were purified by flash chromatography.

Methyl 6,9-Dioxodecanoate (6a): IR (film) 1730, 1708 cm-!; 'H NMR (300 MHz, CDCl3) 8 1.65-156
(m, 4H), 2.18 (s, 3H), 2.28-2.37 (m, 2H), 2.45-2.52 (m, 2H), 2.65-2.74 (d, 4H, J = 2.4 Hz), 3.66 (s, 3H);
MS m/z 214 (MY), 196, 183, 171, 154, 137, 111, 99 (100%), 83, 71, 55. Anal. Calcd for C1 Hg04: C,
61.66; H, 8.47. Found: C, 61.77; H, 8.38. ’

Methy! 7,10-Dioxoundecanoate (6b): IR (film) 1730, 1708 cm-!; IH NMR (300 MHz, CDCl3) & 1.22-
1.37 (m, 2H), 1.5-1.68 (m, 4H), 2.28 (s, 3H), 2.27-2.35 (t, 2H, J = 7.4 Hz), 2.4-2.5 (t, 2H, J = 7.4 Hz),
2.62-2.72 (dd, 4H, J = 2.6 and 2.7 Hz), 3.65 (s, 3H); MS m/z 228 (M*), 1210, 197, 185, 179, 157, 151,
114, 99 (100%3), 71, 69, 55. Anal. Calcd for Cj2Ha004: C, 63.14 H, 8.83. Found: C, 63.13; H, 8.95.
Methyl 12,15-Dioxohexadecanoate (6¢): IR (film) 1730, 1700 cm-!; IH NMR (300 MHz, CDCl3) 6
1.21-1.71 (m, 16H), 2.19 (s, 3H), 2.25-2.35 (t, 2H, J = 7.5 Hz), 2.4-2.5 ( (t, 2H, J = 7.5 Hz), 2.7 (m, 4H),
3.68 (s, 3H); MS m/z 298 (M), 280, 267, 227, 195, 167, 149, 114 (100%), 99, 71, 55. Anal. Calcd for
C17H3004: C, 68.42; H, 10.13. Found: C, 68.34; H, 10.15.

Methyl 15,18-Dioxononadecanoate (6d): IR (film) 1733, 1715 em-!; 'H NMR (300 MHz, CDCl3) 6
1.15-1.4 (m, 22H), 1.5-1.7 (m, 3H), 2.11-2.2 (t, 2H, J = 7.5 Hz), 2.28-2.34 (t, 2H, J = 7.5 Hz), 2.7 (m,
4H), 3.68 (s, 3H) ; MS m/z 340 (M*), 309, 269, 237, 209, 191, 153, 135, 114,(100%), 99, 71, 55. Anal.
Caled for CagH3604: C, 70.54; H, 10.66. Found: C, 70.64; H, 10.73.
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Methyl 6,9-Dioxononanoate (7a): IR (film) 2727, 1730, 1708 cm*!; 'H NMR (300 MHz, CDCl3) d 1.6-
1.7 (m, 4H), 2.3-2.4 (t, 2H, J = 7.5 Hz), 2.48-2.56 (t, 2H, J = 7.5 Hz), 2.70-2.78 (m, 4H), 3.67 (s, 3H),
9.8 (s, |H); MS m/z 182, 169, 151, 143, 123, 111, 100, 85 (100%), 83, 73, 55. Anal. Calcd for C;gH604:
C, 59.98; H, 8.05. Found: C, 60.06; H, 7.97.

Methyl 7,10-Dioxodecanoate (7b): IR (film) 2727, 1735, 1710 cml; IH NMR (300 MHz, CDCl3) &
1.22-1.67 (m, 6H), 2.30 (t, 2H, J = 7.5 Hz), 2.46 (t, 2H, J = 7.3 Hz), 2.67-2.77 (m, 4H), 3.68 (s, 3H), 9.8
(s, 1H); MS m/z 213 (M* - 1), 181, 167, 153, 135, 130 (100%), 115, 98, 87, 69, 59, 55. Anal. Calcd for
C11H1804: C, 61.63; H, 8.47. Found: C, 61.56; H, 8.55.

Methyl 12,15-Dioxopentadecanoate (7c¢): IR (film) 2730, 1730, 1710 cmrl; 1H NMR (300 MHz,
CDCl3) 6 1.2-1.37 (m, 12H), 1.52-1.68 (m, 4H), 2.27-2.35 (t, 2H, J = 7.3 Hz), 2.41-2.51 (t, 2H, /= 7.4
Hz), 2.72-2.78 (m, 4H), 3.7 (s, 3H), 9.9 (s, 1H); MS m/z 284 (M*), 253, 227, 185, 167, 149, 135, 101,
100 (100%), 85. Anal. Calcd for CgH2x04: C, 67.57; H, 9.92. Found: C, 67.60; H, 9.97.

Methyl 15,18-Dioxooctadecanoate (7d): IR (film) 2750, 1735, 1720 cm-!; 'H NMR (300 MHz,
CDCI3) 8 1.2-1.35 (m, 18H), 1.52-1.7 (m, 4H), 2.31 (t, 2H, J = 7.4 Hz), 2.45 (1, 2H, J = 7.5 Hz), 2.71-
2.79 (m, 4H), 3.68 (s, 3H), 9.8 (s, 1H); MS m/z 294, 143, 127, 114 (100%), 95, 71, 55. Anal. Calcd for
C19H3404: C, 69.90; H, 10.50. Found: C, 69.99; H, 10.43.

Dimethyl 4-Oxononanedioate (8a): IR (fiim) 1732, 1710 em!; 1H NMR (300 MHz, CDCl3) 6 1.59-
1.67 (m, 4H), 2.29-2.37 (m, 2H), 2.45-2.55 (m, 2H), 2.57-2.64 (m, 2H), 2.68-2.70 (m, 2H), 3.67 (s, 3H),
3.68 (s, 3H); MS m/z 230 (M), 198, 167, 130, 115 (100%), 111, 98, 73, 55, 41, 31. Anal. Calcd for
C11H180s: C, 57.38; H, 7.88. Found: C, 57.46; H, 7.96.

Dimethyl 4-Oxodecanedioate (8b): IR (film) 1732, 1720 cm-!; 'H NMR (300 MHz, CDCl3) 6 1.59-1.67
(m, 6H), 2.28-2.35 (m, 2H), 2.45-2.50 (m, 2H), 2.56-2.62 (m, 2H), 2.68-2.75 (m, 2H), 3.67 (s, 3H), 3.69
(s, 3H); MS m/z 244 (M), 213, 181, 157, 153, 130, 115, 98, 83, 55 (100%), 41, 31. Anal. Calcd for
C12H2y0s: C, 59.00; H, 8.25. Found: C, 59.09; H, 8.17.

Dimethyl 4-Oxopentadecanedioate (8¢): IR (film) 1740, 1725 cm-l; 'H NMR (300 MHz, CDCl3) &
1.2-1.38 (m, 12H), 1.51-1.67 (m, 4H), 2.26-2.35 (m, 2H), 2.38-2.49 (m, 2H), 2.51-2.61 (m, 2H), 2.68-
2.78 (m, 2H), 3.65 (s, 3H), 3.69 (s, 3H); MS m/z 284, 283, 251, 227, 130 (100%), 115, 98, 69, 55, 39.
Anal. Calcd for C7H300s: C, 64.94; H, 9.62. Found: C, 65.02; H, 9.53.

Dimethyl 4-Oxooctadecanedioate (8d): IR (film) 1735, 1720 cm-}; 'H NMR (300 MHz, CDCl3) &
1.15-1.29 (m, 18H), 1.55-1.65 (m, 4H), 2.30 (t, 2H, J = 7.5 Hz), 2.44 (t, 2H, J = 7.4 Hz), 2.52-2.55 (m,
2H), 2.69-2.78 (m, 2H), 3.67 (s, 3H), 3.69 (s, 3H); MS m/z 324, 293, 269, 130 (100%), 115, 98, 69, 55,
39. Anal. Calcd for CogH360s: C, 67.38; H, 10.18. Found: C, 67.47; H, 10.24.

Acknowledgment: This work was carried out in the framwork of the National Project "Stereoselezione in
Sintesi Organica. Metodologie ed Applicazioni” supported by Ministero dell'Universita e della Ricerca
Scientifica e Tecnologica, Rome, and by the University of Camerino.



R. Ballini et al. / Tetrahedron 54 (1998) 7573-7580 7579

References

a) Fisher, R. H.; Weitz, H. M. Synthesis 1980, 261. b) Rosini, G.; Ballini, R.; Petrini, M.;
Marotta, E.; Righi, P. Org. Prep. Proc. Int. 1990, 22, 707.

a) Ballini, R.; Petrini, M. Synthetic Commun. 1986, /6, 1781. b) Ballini, R.; Marcantoni, E.;
Petrini, M.; Rosini, G. Synthesis 1988, 915. c) Ballini, R.; Petrini, M.; Rosini, G. Tetrahedron
1990, 46, 7531. d) Ballini, R.; Petrini, M.; Polzonetti, V. Synthesis 1992, 355. ¢) Ballini, R.;
Bartoli, G.; Giovannini, R.; Marcantoni, E.; Petrini, M. Tetrahedron Lett. 1993, 34, 3301. f)
Ballini, R.; Petrini, M.; Polimanti, O. J. Org. Chem. 1996, 6/, 5652. g) Ballini, R.; Bosica, G.
Tetrahedron 1997, 53, 16131. h) Ballini, R.; Barboni, L.; Pintucci, L. Synlerr 1997, 1389.

a) Saikia, A. K.; Hazarika, M.; Barua, N. C.; Bezbarua, M. S.; Sharma, R. P.; Ghosh, A. C.
Synthesis 1996, 981. b) Bezbarua, M.; Saikia, A. K.; Barua, N. C.; Kalica, D. Synthesis 1996,
1289.

Stach, H.; Hesse, M. Tetrahedron 1988, 44, 1573.

a) Rathore, R.; Lin, Z.; Kochi, J. K.Tetrahedron Letr. 1993, 34, 1859. b) VenKart Ram Reddy,
M.; Kumareswaran, R.; Vankar, Y. D. Tetrahedron Lett. 1995, 36, 7149. ¢c) Dampawan, P.; Zajac,
W. W. Synthesis 1983, 545. d) Ballini, R.; Sorrenti, P. Org. Prep. Int. 1984, /6, 289.

Corey, E. J.; Cheng, X.-M. The Logic of Chemical Synthesis; John Wiley and Sons: New York,
1989.

Ho, T. Tactics of Organic Synthesis; john Wiley and Sons: New York, 1994,

See for example: a) Henrick, C. A. Tetrahedron 19717, 33, 1845. b) Barco, A.; Benetti, S.; Baraldi,
P. G.; Simoni, D. Synthesis 1981, 199. ¢) Rosini, G.; Ballini, R.; Petrini, M.; Sorrenti, P.
Tetrahedron 1984, 40, 3809. d) Bestmann, H. J.; Koschatzky, K. H.; Stransky, W.; Vostrowsky,
O. Tetrahedron Lett. 1976, 353. e) Roelofs, W. L.; Kochansky, J.; Cardé, R.; Am, H.; Rauscher,
S. Mitr. Schweiz. Entomol. Ges. (Bull. Soc. Entomol. Swisse) 1973, 46, 71. f) Muchowski, J.
M.; Venuti, M. C. J. Org. Chem. 1981, 46, 459. g) Bestmann, H. J.; Vostrowsky, O.; Platz, H.;
Brosche, T.; Koschatzy, K. H. Tetrahedron Lett. 1979, 497. h) Ujvary, 1.; Kis-Tamas, A.; Novak,
L. J. Chem. Ecol. 1985, //, 113.1) Kulkani, S. M.; Mandapur, V. R.; Chadha, M. S. Indian J.
Chem. Sect. B 1984, 23B, 1208. j) Vig, O. P.; Sharma, M. L.; Varma, N. K.; Malik, N. Indian J.
Chem. Sect. B 1981, 20B, 860. k) Ando, T.; Kurotsu, Y.; Kaiyo, M.; Uchiyama, M. Agric. Biol.
Chem. 1985, 49, 141. m) Stowell, J. C.; King, B. T. Synthesis 1983, 278. n) Ballini, R.;
Petrini, M.; Polzonetti, V. Synthesis 1992, 355.

a) Ho, T.-L. Polarity Control for Synthesis; Wiley: New York, 1991; Chapter 7. b) Bean, G. P. In
The Chemisiry of Heterocyclic Compounds: Pyrroles; Jones, R. A.; Wiley: New York 1990, vol. 48,
part 1, Chapter 2.7, pp 206-216. c) Ho, T.-L. Synthetic Commun. 1974, 4, 265. d) Ellison, R. A.
Synthesis 1973, 397. e) Piancatelli, G.; D'Auria, M.; D'Onofrio, F. Synthesis 1994, 867. )
Miyakoshi, T. Org. Prep. Proc. Int. 1989, 2/, 659. g) Rosini, G.; Ballini, R.; Petrini, M.;
Sorrenti, P. Tetrahedron 1984, 40, 3809.



7580

10.

1.

12.

R. Ballini et al. / Tetrahedron 54 (1998) 7573-7580

See for example: a) Cardellach, J.; Font, J.; Ortuno, R. M. J. Hetrocyclic Chem. 1984, 21, 327. b)
Short, K. M.; Mjalli, M. M. A. Tetrahedron Lett. 1997, 38, 359. c) Frenette, R.; Monette, M.;
Bernstein, M. A.; Young, R. N.; Verhoeven, T. R. J. Org. Chem. 1991, 56, 3083. d) Ohkuma, T.;
Kitamura, M.; Noyori, R. Tetrahedron Lett. 1990, 3/, 5509.

See for example: a) Hooz, J.; Layton, R. B. Can. J. Chem. 1972, 50, 1105. b) Pelfer, A.;
Harrison, C. R.; Kirk, P. Tetrahedron Lett. 1973, 45, 4491. ¢) Patrick, T. M. J. Org. Chem.
1952, /7, 1009. d) Stork, G.; Brizzalara, A.; Landesman, H.; Szmuszkovicz, V.; Terrel, R. J. Am.
Chem. Soc. 1963, 85, 207. e) Bao, R.; Valverde, S.; Herradon, B. Synlerr 1992, 217. f) Felix,
D.; Gschwend-Steen, K.; Wick, A. E.; Eschenmoser, A. Helv. Chim. Acta 1969, 52, 1030. g)
Parker, K. A.; Kosley, R. W. Tetrahedron Lett. 1976, 5, 341. h) Fujimura, T.; Aok, S.;
Nakamura, E. J. Org. Chem. 1991, 56, 2809.

Still, W. C.; Kahan, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923.



