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Abstract

The aerial oxidation of various 2,2-dibromo-1-aryl and heteroaryl
ethanones to α-keto amides in the presence of air or oxygen
and secondary amines are described. The reaction provides α-keto
amides in moderate to good yields. The versatility of the reaction
was established by synthesizing a series of α-keto amides
by the reaction of dibromoethanones derived from aryl and heteroaryl ketones
with cyclic and acyclic aliphatic secondary amines.


Key words
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amine







References and Notes

	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1A]1a 
             Chiou A. 
             Verger R. 
             Kokotos G. 
            Lipids 
            2001, 
            36: 
            535 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1B]1b 
             Kokotos G. 
             Verger R. 
             Chiou A. 
            Chem.
Eur. J. 
            2000, 
            6: 
            4211 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1C]1c 
             Kotsovolou S. 
             Chiou A. 
             Verger R. 
             Kokotos G. 
            J. Org. Chem. 
            2001, 
            66: 
            962 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1D]1d 
             Soai K. 
             Ishizaki M. 
            
              
J. Org. Chem. 
            1986, 
            51: 
            3290 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1E]1e 
             Dessen A. 
             Tang J. 
             Schmidt H. 
             Stahl M. 
             Clark JD. 
             Seehra J. 
             Somers 
                WS. 
            Cell 
            1999, 
            97: 
            349 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1F]1f 
             Gaburjakova M. 
             Gaburjakova J. 
             Reiken S. 
             Huang F. 
             Marx SO. 
             Rosemblit N. 
             Marks AR. 
            J.
Biol. Chem. 
            2001, 
            276: 
            16931 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1G]1g 
             Schreiber SL. 
            Science 
            1991, 
            251: 
            283 
          




Google Scholar





	
[bookmark: RD09108ST-1][bookmark: RD09108ST-1H]1h 
             Bourdonnec BL. 
             Goodman AJ. 
             Michaut M. 
             Hai-Fen Ye. 
             Graczyk M. 
             Belanger S. 
             Herbertz T. 
             Yap 
                GPA. 
             DeHaven RN. 
             Dolle RE. 
            J. Med. Chem. 
            2006, 
            49: 
            7278 
          




Google Scholar





	
[bookmark: RD09108ST-2][bookmark: RD09108ST-2A]2a 
             Tanaka H. 
             Kuroda A. 
             Marusawa H. 
             Hatanaka H. 
             Kino T. 
             Goto T. 
             Hashimoto M. 
            J. Am. Chem. Soc. 
            1987, 
            109: 
            5031 
          




Google Scholar





	
[bookmark: RD09108ST-2][bookmark: RD09108ST-2B]2b 
             Romo D. 
             Meyer SD. 
             Johnson DD. 
             Schreiber SL. 
            J.
Am. Chem. Soc. 
            1993, 
            115: 
            7906 
          




Google Scholar





	
[bookmark: RD09108ST-2][bookmark: RD09108ST-2C]2c 
             Ireland RE. 
             Gleason JL. 
             Gegnas LD. 
             Highsmith TKA. 
            J.
Org. Chem. 
            1996, 
            61: 
            6856 
          




Google Scholar





	[bookmark: RD09108ST-3]3 
             Galat A. 
            Eur.
J. Biochem. 
            1993, 
            216: 
            689 
          






CrossrefGoogle Scholar





	
[bookmark: RD09108ST-4][bookmark: RD09108ST-4A]4a 
             Smith AB. 
             Adams CM. 
            Acc. Chem. Res. 
            2004, 
            37: 
            365 
          




Google Scholar





	
[bookmark: RD09108ST-4][bookmark: RD09108ST-4B]4b 
             Smith AB. 
             Condon SM. 
             McCauley JA. 
             Leazer JL. 
             Leahy JW. 
             Maleczka RE. 
            J. Am. Chem. Soc. 
            1997, 
            119: 
            962 
          




Google Scholar





	
[bookmark: RD09108ST-5][bookmark: RD09108ST-5A]5a 
             Six DA. 
             Barbayianni E. 
             Loukas V. 
             Constantinou-Kokotou V. 
             Hadjipavlou-Litina D. 
             Stephens D. 
             Wong AC. 
             Magrioti V. 
             Moutevelis-Minakakis P. 
             Baker FS. 
             Dennis EA. 
             Kokotos G. 
            J. Med. Chem. 
            2007, 
            50: 
            4222 
          




Google Scholar





	
[bookmark: RD09108ST-5][bookmark: RD09108ST-5B]5b 
             Chiou A. 
             Markidis T. 
             Kokotou VC. 
             Verger R. 
             Kokotos G. 
            J.
Med. Chem. 
            2002, 
            45: 
            2891 
          




Google Scholar





	
[bookmark: RD09108ST-5][bookmark: RD09108ST-5C]5c 
             Kokotos G. 
             Six DA. 
             Loukas V. 
             Smith M. 
             Kokotou VC. 
             Hadjipavlou-Litina D. 
             Kotsovolou S. 
             Chiou A. 
             Beltzner CC. 
             Dennis EA. 
            J. Med. Chem. 
            2004, 
            47: 
            3615 
          




Google Scholar





	[bookmark: RD09108ST-6]6 
             Bridgeman E. 
             Cavill JL. 
             Schofield DJ. 
             Wilkins DS. 
             Tomkinson NCO. 
            Tetrahedron Lett. 
            2005, 
            46: 
            8521 
          






CrossrefGoogle Scholar





	
[bookmark: RD09108ST-7][bookmark: RD09108ST-7A]7a 
             Jones IL. 
             Schofield DJ. 
             Strevens RR. 
             Horton PN. 
             Hursthouse BM. 
             Tomkinson NCO. 
            Tetrahedron
Lett. 
            2007, 
            48: 
            521 
          




Google Scholar





	[bookmark: RD09108ST-8]8 
             Costantini LC. 
             Isacson O. 
            Exp. Neurol. 
            2000, 
            164: 
            60 
          






CrossrefGoogle Scholar





	
[bookmark: RD09108ST-9][bookmark: RD09108ST-9A]9a 
             Ross DT. 
             Guo H. 
             Howorth P. 
             Chen Y. 
             Hamilton GS. 
             Steiner JP. 
            Neurosci.
Lett. 
            2001, 
            297: 
            113 
          




Google Scholar





	
[bookmark: RD09108ST-9][bookmark: RD09108ST-9B]9b 
             Costantini LC. 
             Chaturvedi P. 
             Armistead DM. 
             Mccaeffrey PG. 
             Deacon TW. 
             Isacson O. 
            Neurobiol. Disc. 
            1998, 
            5: 
            97 
          




Google Scholar





	[bookmark: RD09108ST-10]10 
             Suau R. 
             López-Romero JM. 
             Ruiz A. 
             Rico R. 
            Tetrahedron 
            2000, 
            56: 
            993 
          






CrossrefGoogle Scholar





	[bookmark: RD09108ST-11]11 
             Mueller-Westerhoff UT. 
             Zhou M. 
            Tetrahedron
Lett. 
            1993, 
            34: 
            571 
          






CrossrefGoogle Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12A]12a 
             Rau H. 
            Chem. Rev. 
            1983, 
            83: 
            535 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12B]12b 
             Inoue Y. 
            Chem. Rev. 
            1992, 
            92: 
            741 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12C]12c 
             Pete JP. 
            Adv. Photchem. 
            1996, 
            21: 
            135 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12D]12d 
             Buschmann H. 
             Scharf HD. 
             Hoffmann N. 
             Esser P. 
            Angew Chem. Int. Ed. Engl. 
            1991, 
            30: 
            477 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12E]12e 
             Earle RH. 
             Hurst DT. 
             Viney M. 
            J. Chem. Soc. C 
            1969, 
            2093 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12F]12f 
             Toda F. 
             Tanaka K. 
             Yagi M. 
            Tetrahedron 
            1987, 
            43: 
            1495 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12G]12g 
             Axten JM. 
             Krim L. 
             Kung HK. 
             Winkler JD. 
            J.
Org. Chem. 
            1998, 
            63: 
            9628 
          




Google Scholar





	
[bookmark: RD09108ST-12][bookmark: RD09108ST-12H]12h 
             Natarajan A. 
             Wang K. 
             Ramamurthy V. 
             Scheffer J. 
             Patrick B. 
            Org. Lett. 
            2002, 
            4: 
            1443 
          




Google Scholar





	[bookmark: RD09108ST-13]13 
             Chodynski M. 
             Grzeszczyk-Morzycka B. 
             Morzycki JW. 
             Boncza-Tomaszewski Z. 
             Rodewald WJ. 
            Heterocycles 
            1985, 
            9: 
            2335 
          






Google Scholar





	
[bookmark: RD09108ST-14][bookmark: RD09108ST-14A]14a 
             Holenz J. 
             Mercè R. 
             Díaz JL. 
             Guitart X. 
             Codony X. 
             Dordal A. 
             Romero G. 
             Torrens A. 
             Mas J. 
             Andaluz B. 
             Hernández S. 
             Monroy X. 
             Sánchez E. 
             Hernández E. 
             Pérez R. 
             Cubí R. 
             Sanfeliu O. 
             Buschmann H. 
            J. Med. Chem. 
            2005, 
            48: 
            1781 
          




Google Scholar





	
[bookmark: RD09108ST-14][bookmark: RD09108ST-14B]14b 
             Slade J. 
             Parker D. 
             Girgis M. 
             Wu R. 
             Joseph S. 
             Repic O. 
            Org. Process Res. Dev. 
            2006, 
            10: 
            334 
          




Google Scholar





	
[bookmark: RD09108ST-15][bookmark: RD09108ST-15A]15a 
             Dubowchik GM. 
             Ditta JL. 
             Vrudhula MV. 
             DasGupta B. 
             Ditta J. 
             Chen T. 
             Sheriff S. 
             Sipman K. 
             Witmer M. 
             Tredup J. 
             Vyas DM. 
             Verdoorn TA. 
             Bollini S. 
             Vinitsky A. 
            Org. Lett. 
            2001, 
            3: 
            3987 
          




Google Scholar





	
[bookmark: RD09108ST-15][bookmark: RD09108ST-15B]15b 
             Ojima I. 
             Yoda N. 
             Yatabe M. 
             Tanaka T. 
             Kogure T. 
            Tetrahedron 
            1984, 
            40: 
            1255 
          




Google Scholar





	
[bookmark: RD09108ST-15][bookmark: RD09108ST-15C]15c 
             Chiou A. 
             Markidis T. 
             Kokotou VC. 
             Verger R. 
             Kokotos G. 
            Org.
Lett. 
            2000, 
            2: 
            347 
          




Google Scholar





	
[bookmark: RD09108ST-15][bookmark: RD09108ST-15D]15d 
             Dubowchik GM. 
             Ditta JL. 
             Herbst JJ. 
             Bolini S. 
             Vinitsky A. 
            Bioorg. Med. Chem. Lett. 
            2000, 
            10: 
            559 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16A]16a 
             Applied
Homogeneous Catalysis with Organometallic Compounds  
             Cornils B. 
             Herrmann WA. 
            Wiley-VCH; 
            Weinheim: 
            1996. 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16B]16b 
             
              Transition
Metals for Organic Synthesis
              
            Vol. 1 and 2: 
             Beller M. 
             Bolm C. 
            Wiley-VCH; 
            Weinheim: 
            1998. 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16C]16c 
             Colquhoun HM. 
             Thompson DJ. 
             Twigg MV. 
             
              Carbonylation,
Direct Synthesis of Carbonyl Compounds
              
            Plenum; 
            New
York and London: 
            1991. 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16D]16d 
             Skoda-Foldes R. 
             Kollar L. 
            Curr. Org. Chem. 
            2002, 
            6: 
            1097 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16E]16e 
             Ozawa F. 
             Soyama H. 
             Yanagihara H. 
             Aoyama I. 
             Takino H. 
             Izawa K. 
             Yamamoto T. 
             Yamamoto A. 
            J. Am. Chem. Soc. 
            1985, 
            107: 
            3235 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16F]16f 
             Ozawa F. 
             Soyama H. 
             Yamamoto T. 
             Yamamoto A. 
            Tetrahedron Lett. 
            1982, 
            23: 
            3383 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16G]16g 
             Acs P. 
             Müller E. 
             Rangits G. 
             Lóránd T. 
             Kollár L. 
            Tetrahedron 
            2006, 
            62: 
            12051 
          




Google Scholar





	
[bookmark: RD09108ST-16][bookmark: RD09108ST-16H]16h 
             Munreaki L. 
             Yoshinori K. 
            J. Chem. Soc., Chem. Comm. 
            2006, 
            1739 
          




Google Scholar





	[bookmark: RD09108ST-17]17 
             Murata S. 
             Suzuki K. 
             Miura M. 
             Nomura M. 
            J. Chem. Soc, Perkin Trans. 1 
            1990, 
            361 
          






CrossrefGoogle Scholar





	[bookmark: RD09108ST-18]18 
             Stocks MJ. 
             Harrison RP. 
             Teague SJ. 
            Tetrahedron Lett. 
            1995, 
            36: 
            6555 
          






CrossrefGoogle Scholar





	[bookmark: RD09108ST-19]19 
             Burton AJ. 
             Cardwell KS. 
             Fuchter JM. 
             Lindvall 
                MK. 
             Patel R. 
             Packham TW. 
             Prodger JC. 
             Schilling MB. 
             Walker DM. 
            Tetrahedron
Lett. 
            2003, 
            44: 
            5653 
          






CrossrefGoogle Scholar





	[bookmark: RD09108ST-21]21 
             Tsukada N. 
             Ohba Y. 
             Inoue Y. 
            J.
Organomet. Chem. 
            2003, 
            2: 
            436 
          






Google Scholar





	[bookmark: RD09108ST-22]22 
             Ozawa F. 
             Yamagami I. 
             Nakano M. 
             Fujisawa F. 
             Yamamoto A. 
            Chem.
Lett. 
            1989, 
            18: 
            125 
          






Google Scholar





	
[bookmark: RD09108ST-20][bookmark: RD09108ST-20A]20a 
             Klingenberg J. 
            Org. Synth., Coll. Vol.
4 
            1963, 
            110 
          




Google Scholar





	
[bookmark: RD09108ST-20][bookmark: RD09108ST-20B]20b 
             Bigelow LA. 
             Hanslick RS. 
            Org.
Synth., Coll. Vol. 2 
            1943, 
            244 
          




Google Scholar





	
[bookmark: RD09108ST-23][bookmark: RD09108ST-23A]23a 
             Kim K. 
             Cho J. 
             Yoo SC. 
            J. Chem. Soc., Perkin Trans. 1 
            1995, 
            253 
          




Google Scholar





	
[bookmark: RD09108ST-23][bookmark: RD09108ST-23B]23b 
             Caho J. 
             Kim K. 
            J. Heterocycl. Chem. 
            1992, 
            29: 
            1433 
          




Google Scholar





	
[bookmark: RD09108ST-24][bookmark: RD09108ST-24A]24a 
             Limanto J. 
             Desmond RA. 
             Gauthier DR. 
             Devine PN. 
             Reamer RA. 
             Volante PR. 
            Org. Lett. 
            2003, 
            13: 
            2271 
          




Google Scholar





	
[bookmark: RD09108ST-24][bookmark: RD09108ST-24B]24b 
             Kerfanto M. 
             Brault A. 
             Venien F. 
             Morvan 
                JM. 
             Le Rouzic A. 
            Bull. Chem. Soc. Fr. 
            1975, 
            196 
          




Google Scholar





	
[bookmark: RD09108ST-24][bookmark: RD09108ST-24C]24c 
             Morvan JM. 
             Kerfanto M. 
             Brault A. 
            Bull. Chem. Soc. Fr. 
            1975, 
            1679 
          




Google Scholar





	
[bookmark: RD09108ST-26][bookmark: RD09108ST-26A]26a 
             Tao Z. 
             Zhen-Chu C. 
            J.
Chem. Res., Synop. 
            2001, 
            3: 
            116 
          




Google Scholar





	
[bookmark: RD09108ST-26][bookmark: RD09108ST-26B]26b 
             Chen J. 
             Cunico RF. 
            J. Org. Chem. 
            2004, 
            65: 
            5509 
          




Google Scholar





	
[bookmark: RD09108ST-26][bookmark: RD09108ST-26C]26c 
             Kiyofumi I. 
             Mika K. 
             Takashi Y. 
             Yukari A. 
             Kou H. 
             Takao S. 
            Tetrahedron 
            2007, 
            63: 
            2695 
          




Google Scholar





	[bookmark: RD09108ST-27]27 
             Hasler DW. 
             Jensen LT. 
             Zerbe O. 
             Winge DR. 
             Vasak M. 
            Biochemistry 
            2000, 
            39: 
            1456 
          






Google Scholar






[bookmark: RD09108ST-25]25  
            
Representative
Procedure for the Synthesis of 1-Phenyl-2-morpholin-1-yl-ethane-1,2-dione
            

To
a solution of 2,2-dibromo-1-phenylethanone (1a,
1 g, 0.0035 mol, 1 equiv) in THF (10 mL) was added morpholine (0.99
g, 0.014 mol, 4 equiv) dropwise over a period of 30 min at 20-30 ˚C.
The temperature of the reaction mixture was slowly raised to 40-50 ˚C
under an oxygen atmosphere and maintained for 18-26 h (monitored
by TLC). After the completion of the reaction, THF was distilled
off up to 80% of its volume. The reaction mass was then
diluted with CH2Cl2 (25 mL), washed with dil.
HCl (10 mL, 4×), followed by brine. The organic layer was
then dried over Na2SO4, and the product 2a was obtained after column chromatographic
purification in 54% of yield as off-white solid; yield
57%.
IR (KBr): 1428, 1517, 1578, 1604, 1683, 1677,
2843 cm-¹. ¹H NMR
(200 MHz, CDCl3): δ = 3.40 (m, 2 H),
3.70 (m, 
2 H), 3.80 (m, 4 H), 7.50 (m, 2 H), 7.70 (m,
1 H), 7.95 (m, 
2 H). ¹³C
NMR (50 MHz, CDCl3): δ = 41.6, 46.2,
66.6, 66.7, 129.0, 129.6, 133.0, 134.8, 165.4, 191.1. MS: m/z (%) = 220.2 [M + 1],
192,159, 105. Anal. Calcd for C12H13NO3 (219.9):
C, 65.74; H, 5.98; N, 6.39. Found: C, 65.71; H, 5.95; N, 6.32.

            
1-Phenyl-2-piperidin-1-yl-ethane-1,2-dione (2b)
            Yield
52%. IR: (KBr): 1447, 1579, 1638, 1671, 2938 cm-¹. ¹H
NMR (200 MHz, CDCl3): δ = 1.60 (m,
2 H), 1.71 (m, 
4 H), 3.30 (m, 2 H), 3.71 (m, 2 H), 7.50
(m, 2 H), 7.64 (m, 
1 H), 7.95 (m, 2 H). ¹³C
NMR (50 MHz, CDCl3): δ = 24.3, 25.4,
26.1, 42.1, 47.0, 128.9, 129.5, 133.2, 134.6, 165.4, 191.9. MS: m/z (%) = 218.1 [M + 1],
190.2, 149.0, 126.0. Anal. Calcd for C13H15NO2 (203.4):
C, 71.81; H, 6.96; N, 6.45. Found: C, 71.79; H, 6.91; N, 6.41.

            
1-Phenyl-2-pyrolidin-1-yl-ethane-1,2-dione (2c)
            

Yield
54%. IR (KBr): 1446, 1597, 1638, 1677, 2882, 2977 cm-¹. ¹H
NMR (200 MHz, CDCl3): δ = 1.95 (m,
4 H), 3.38 (m, 2 H), 3.65 (m, 2 H), 7.49 (m, 2 H), 7.63 (m, 1 H),
7.95 (m, 2 H). ¹³C NMR (50 MHz, CDCl3): δ = 23.8,
25.7, 45.0, 46.5, 128.7, 129.6, 132.7, 134.4, 165.8, 191.4. MS: m/z (%) = 204.1 [M + 1],
176.3, 105. Anal. Calcd for C12H13NO2 (203.4):
C, 70.92; H, 6.45; N, 6.89. Found: C, 70.89; H, 6.45; N, 6.89.

            
1-phenyl-2-dimethylamino-ethane-1,2-dione (2d)
            Yield
48%. ¹H NMR (200 MHz, CDCl3): δ = 2.95
(s, 3 H), 3.11 (s, 3 H), 7.50 (m, 2 H), 7.63 (m, 1 H), 7.92 (m,
2 H). ¹³C NMR (50 MHz, CDCl3): δ = 33.8,
36.9, 128.9, 129.5, 132.9, 134.6, 166.9, 191.7. MS: m/z (%) = 178.2 [M + 1],
150.2, 105.0. Anal. Calcd for C12H13NO3 (177.2):
C, 67.78; H, 6.26; N, 7.90. Found: C, 67.70; H, 6.24; N, 7.89.

            
1-phenyl-2-diethylamino-ethane-1,2-dione (2e)
            IR
(KBr): 720, 855, 1146, 1233, 1383, 1448, 1642, 1681, 1720, 2934,
2977 cm-¹. ¹H NMR
(200 MHz, CDCl3): 
δ = 1.29
(m, 3 H), 1.31 (m, 3 H), 3.2 (m, 2 H), 3.59 (m, 2 H), 7.50 (m, 2
H), 7.63 (m, 1 H), 7.93 (m, 2 H). ¹³C
NMR (50 MHz, CDCl3): δ = 12.8, 14.0,
38.8, 42.1, 128.8, 129.5, 130.0, 133.0, 133.2, 134, 166.6, 191.4.
MS: m/z (%) = 206.1 [M + 1],
178.1, 130. Anal.Calcd for C12H15NO2 (205.1):
C, 70.22; H, 7.37; N, 6.82. Found: C, 70.19; H, 7.31; N, 6.80.

            
N
            -Benzyl-
            N
            -methyl-2-oxo-2-phenylacetamide
(2f)
            IR (KBr): 723, 881, 1003, 1210, 1449, 1643, 1680,
2926, 3030, 3063 cm-¹. ¹H
NMR (200 MHz, CDCl3): δ = 2.84-2.99
(d, 3 H), 4.39 (s, 1 H), 4.74 (s, 1 H), 7.20-7.61 (m, 8
H), 8.02-8.11 (m, 2 H), ¹³C
NMR (50 MHz, CDCl3): δ = 34.4, 49.8,
128.2, 128.7, 128.8, 128.9, 129.5, 130, 133, 133.2, 133.5, 134.6,
134.8, 135.7, 167, 191.3 MS: m/z (%) = 254.1 [M + 1],
211, 198. Anal. Calcd for C15H15NO2 (253.1):
C, 75.87; H, 5.97; N, 5.53. Found: C, 75.79; H, 5.96; N, 5.50.

            
1-(3-Bromo-4-methoxy-phenyl)-2-piperidin-1-yl-ethane-1,2-dione
(2g)
            Yield 56%. IR (KBr): 1202, 1278, 1405,
1589, 1637, 1671, 2927 cm-¹. ¹H
NMR (200 MHz, CDCl3): δ = 1.28 (m,
4 H), 1.69 (m, 2 H), 3.30 (m, 2 H), 3.70 (m, 2 H), 3.98 (s, 3 H), 6.95
(d, 1 H, J = 8.6
Hz), 7.98 (dd, 1 H, J = 2.2,
8.6 Hz), 8.15 (d, 1 H, J = 2.2
Hz). ¹³C NMR (50 MHz, CDCl3): δ = 24.2, 25.3,
26.1, 42.1, 47.0, 56.5, 111.4, 112.4, 127.3, 131.0, 134.5, 160.7,
164.9, 189.3. MS: m/z (%) = 326.10 [M + 1], 300.0,
212.8, 148.7, 112.1. Anal. Calcd for C15H20BrNO3 (326.19):
C, 51.55; H, 4.94; N, 4.29. Found: C, 51.53; H, 4.28; N, 4.83.

            
1-(3-Bromo-4-methoxy-phenyl)-2-pyrolidin-1-yl-ethane-1,2-dione
(2h)
            Yield 57%. IR (KBr): 1264, 1499, 1589,
1629, 1642, 1665, 2980 cm-¹. ¹H
NMR (200 MHz, CDCl3): δ = 1.95 (m,
4 H), 3.40 (m, 2 H), 3.70 (m, 2 H), 3.98 (s, 3 H), 6.95 (d, 1 H, J = 8.8 Hz),
7.98 (dd, 1 H, J = 2.2,
8.8 Hz), 8.2 (d, 1 H, J = 2.2
Hz). ¹³C NMR (50 MHz, CDCl3): δ = 23.9,
25.8, 45.2, 46.7, 56.5, 111.3, 112.3, 127.0, 131.4, 135.0, 160.7, 164.3,
188.9. MS: m/z (%) = 313.90 [M + 1],
312.0 [M+], 212.9, 134.8.
Anal. Calcd for C13H14BrNO3 (312.36):
C, 50.02; H, 4.52; N, 4.49. Found: C, 50.0; H, 4.51; N, 4.43.

            
1-Naphthalen-1-yl-2-morpholin-1-yl-ethane-1,2-dione (2l)
            

IR
(KBr):1115.7, 1226, 1252, 1273, 1628, 1669, 2923 cm-¹. ¹H
NMR (200 MHz, CDCl3): δ = 3.43 (m,
2 H), 3.65 (m, 
2 H), 3.83 (m, 4 H), 7.60 (m, 3 H), 8.01
(m, 3 H), 9.20 (d, 
2 H, J = 8.6
Hz). ¹³C NMR (50 MHz, CDCl3): δ = 41.5,
46.2, 66.4, 124.3, 125.5, 126.9, 128.2, 128.6, 129.3, 130.7, 133.9, 134.3,
136.0, 165.9, 193.4 MS: m/z (%) = 270.1 [M + 1], 249,
177.4, 155.2. Anal. Calcd for C16H15NO3 (269.11):
C, 71.36; H, 5.61; N, 5.20. Found: C, 71.30; H, 5.93; N, 5.52.
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