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Abstract

Potassium and sodium salts of diphenylphosphine add to nitroarenes
in the position ortho and para to the nitro group. Subsequent oxidation
of σH-adducts with potassium permanganate gave diphenyl(nitroaryl)phosphine
oxides.


Key words

phosphine oxides - nucleophilic aromatic substitution - nitroarenes - carbanions







References and Notes

	
[bookmark: RG29808ST-1][bookmark: RG29808ST-1A]1a 
             Quin LD. 
             
              A
Guide to Organophosphorus Chemistry
              
            John Wiley & Sons; 
            New
York: 
            2000. 
          




Google Scholar





	
[bookmark: RG29808ST-1][bookmark: RG29808ST-1B]1b 
             The Chemistry of Organophosphorus
Compounds  
             Hartley FR. 
            Vol.
1: 
            John Wiley & Sons; 
            New York: 
            1992. 
          




Google Scholar





	
[bookmark: RG29808ST-1][bookmark: RG29808ST-1C]1c 
             The Chemistry of Organophosphorus
Compounds  
             Hartley FR. 
             Vol.
2: 
            John Wiley & Sons; 
            New York: 
            1992. 
          




Google Scholar





	
[bookmark: RG29808ST-2][bookmark: RG29808ST-2A]2a 
             Mitsunobu O. 
            Synthesis 
            1981, 
            1 
          




Google Scholar





	
[bookmark: RG29808ST-2][bookmark: RG29808ST-2B]2b 
             Mitsunobu O. 
            Org.
React. (N. Y.) 
            1992, 
            42: 
            335 
          




Google Scholar





	[bookmark: RG29808ST-3]3 
             Cadogan JIG. 
             
              Organophosphorus Reagents
in Organic Chemistry
              
            Academic Press; 
            London: 
            1979. 
          




Google Scholar





	
[bookmark: RG29808ST-4][bookmark: RG29808ST-4A]4a 
             Hoffmann RW. 
            Angew. Chem. Int.
Ed. 
            2001, 
            40: 
            1411 
          




Google Scholar





	
[bookmark: RG29808ST-4][bookmark: RG29808ST-4B]4b 
             Johnson AW. 
             
              Ylides and Imines of
Phosphorus
              
            John Wiley & Sons; 
            New
York: 
            1993. 
          




Google Scholar





	[bookmark: RG29808ST-5]5 
             Appel R. 
            Angew.
Chem., Int. Ed. Engl. 
            1975, 
            14: 
            801 
          






CrossrefGoogle Scholar





	[bookmark: RG29808ST-6]6 
             Staudinger H. 
             Meyer J. 
            Helv. Chim. Acta 
            1919, 
            2: 
            635 
          






CrossrefGoogle Scholar





	[bookmark: RG29808ST-7]7 
             Borner A. 
             Phosphorus
Ligands in Asymmetric Catalysis  
            Wiley-VCH; 
            Weinheim: 
            2008. 
          




Google Scholar





	
[bookmark: RG29808ST-8][bookmark: RG29808ST-8A]8a 
             Sasse K.  In   Houben-Weil
              
            Vol.
12/1: 
             Müller E. 
            Thieme; 
            Stuttgart: 
            1963. 
             p.17-65  ,  p.135-168  
          




Google Scholar





	
[bookmark: RG29808ST-8][bookmark: RG29808ST-8B]8b 
             Engel R. 
             
              Synthesis of Carbon-Phosphorus Bonds
              
            CRC
Press; 
            Boca Raton: 
            1988. 
          




Google Scholar





	
[bookmark: RG29808ST-8][bookmark: RG29808ST-8C]8c 
             Pietrusiewicz KM. 
             Zabocka M. 
            Chem. Rev. 
            1994, 
            94: 
            1375 
          




Google Scholar





	
[bookmark: RG29808ST-8][bookmark: RG29808ST-8D]8d 
             Helmchen G.  In   Houben-Weil
              
            Vol.
E21e: 
             Mikoajczyk M. 
             Drabowicz J. 
             Kiebasiński P. 
            Thieme; 
            Stuttgart: 
            1995. 
             p.5701-5732  
          




Google Scholar





	[bookmark: RG29808ST-9]9 
             Cadogan JIG. 
             Sears DJ. 
             Smith DM. 
            J. Chem. Soc. C 
            1969, 
            1314 
          






CrossrefGoogle Scholar





	
[bookmark: RG29808ST-10][bookmark: RG29808ST-10A]10a 
             Maccarone E. 
             Passerini A. 
             Passerini R. 
             Tassone G. 
            Gazz.
Chim. Ital. 
            1989, 
            119: 
            545 
          




Google Scholar





	
[bookmark: RG29808ST-10][bookmark: RG29808ST-10B]10b 
             Fagdar-Cosma G. 
             Fagdar-Cosma E. 
             Taranu I. 
            Rev.
Roum. Chim. 
            2005, 
            291 
          




Google Scholar





	
[bookmark: RG29808ST-11][bookmark: RG29808ST-11A]11a 
             Chupakin ON. 
             Charushin VN. 
             Van der Plas HC. 
             Nucleophilic
Aromatic Substitution of Hydrogen  
            Academic Press; 
            San
Diego: 
            1994. 
          




Google Scholar





	
[bookmark: RG29808ST-11][bookmark: RG29808ST-11B]11b 
             Terrier F. 
             Nucleophilic Aromatic
Displacement: The Influence of the Nitro Group. Organic Nitro Chemistry
Series  
            Wiley; 
            New York: 
            1991. 
          




Google Scholar





	
[bookmark: RG29808ST-11][bookmark: RG29808ST-11C]11c 
             Mąkosza M. 
             Paszewski M. 
            Pol. J.
Chem. 
            2005, 
            79: 
            163 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12A]12a 
             Mąkosza M. 
             Staliński K. 
            Pol. J. Chem. 
            1999, 
            73: 
            151 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12B]12b 
             Van der Plas H. 
             WoŸniak M. 
            Croat. Chim. Acta 
            1986, 
            59: 
            33 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12C]12c 
             Kolesnichenko GA. 
             Malyklin EV. 
             Shteingarts VD. 
            Zh. Obshch. Khim. 
            1986, 
            22: 
            806 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12D]12d 
             Makosza M. 
             Staliński K. 
            Chem. Eur. J. 
            1997, 
            3: 
            2025 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12E]12e 
             Mąkosza M. 
             Kamieńska-Trela K. 
             Paszewski M. 
             Bechcicka M. 
            Tetrahedron 
            2005, 
            61: 
            11952 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12F]12f 
             Mąkosza M. 
             Surowiec M. 
             Szczepanska A. 
             Sulikowski D. 
             Maltsev O. 
            Synlett 
            2007, 
            470 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12G]12g 
             Florio S. 
             Mąkosza M. 
             Lorusso P. 
             Troisi L. 
            Arkivoc 
            2006, 
            (vi): 
            59 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12H]12h 
             Bartoli G. 
            Acc.
Chem. Res. 
            1984, 
            17: 
            109 
          




Google Scholar





	
[bookmark: RG29808ST-12][bookmark: RG29808ST-12I]12i 
             Mąkosza M. 
             Surowiec M. 
            J. Organomet.
Chem. 
            2001, 
            624: 
            167 
          




Google Scholar





	
[bookmark: RG29808ST-13][bookmark: RG29808ST-13A]13a 
             Kienzle F. 
            Helv. Chim. Acta 
            1978, 
            61: 
            449 
          




Google Scholar





	
[bookmark: RG29808ST-13][bookmark: RG29808ST-13B]13b 
             Bartoli G. 
             Bosco M. 
            Synthesis 
            1980, 
            616 
          




Google Scholar





	
[bookmark: RG29808ST-13][bookmark: RG29808ST-13C]13c 
             Bartoli G. 
             Bosco M. 
             Dalpozzo R. 
             Todesco PE. 
            J. Org. Chem. 
            1986, 
            56: 
            3694 
          




Google Scholar





	
[bookmark: RG29808ST-13][bookmark: RG29808ST-13D]13d 
             Nilson M. 
             Ullenius C. 
             Wennerstrom O. 
            Tetrahedron
Lett. 
            1971, 
            29: 
            2713 
          




Google Scholar





	
[bookmark: RG29808ST-13][bookmark: RG29808ST-13E]13e 
             Fukazawa Y. 
             Kurata Y. 
             Saito N. 
             Takeda Y. 
             Usui S. 
            J. Org. Chem. 
            1989, 
            54: 
            2982 
          




Google Scholar





	
[bookmark: RG29808ST-16][bookmark: RG29808ST-16A]16a 
             Kashibawara K. 
             Jung M. 
             Fujita J. 
            Bull. Chem. Soc. Jpn. 
            1991, 
            64: 
            2373 
          




Google Scholar





	
[bookmark: RG29808ST-16][bookmark: RG29808ST-16B]16b 
             Al-Benna S. 
             Sarsifield MJ. 
             Thornton-Pett M. 
             Ormsby DL. 
             Maddox PJ. 
             Bres P. 
             Bochmann M. 
            J. Chem. Soc., Dalton Trans. 
            2000, 
            23: 
            4247 
          




Google Scholar






[bookmark: RG29808ST-14]14  
            
Representative
Procedure: To a stirred solution of nitrobenzene (246 mg, 2.00
mmol) in liquid ammonia (ca. 
10 mL), at -78 ˚C
was added dropwise a solution of diphenylphosphine potassium salt
(0.5 M solution in THF, 2.0 mL, 1.0 mmol). After 15 min, solid potassium permanganate
(396 mg, 2.00 mmol) was added. The dark mixture was stirred for
further 5 min, and treated with excess of solid ammonium chloride.
After evaporation of ammonia the residue was suspended in EtOAc
(20 mL), stirred for 10 min and filtered through a small pad of
celite. The organic phase was washed once with H2O, dried
with anhyd Na2SO4 and evaporated. Column chromatography
on silica gel (EtOAc) gave a mixture of o-
and p-nitrophenyl diphenylphosphinoxide
(178 mg, 58% yield) as an oil.
[bookmark: RG29808ST-15]15  Selected analytical data:
Mixture 2a/2b:
light orange oil. ¹H NMR (400 MHz, CDCl3; para isomer): δ = 8.30
(dd, J = 2.1, 8.8 Hz, 2 H),
7.89 (dd, 

            
J = 11.0,
8.8 Hz, 2 H), 7.63-7.74 (m, 4H), 7.55-7.63 (m, 2H),
7.46-7.55 (m, 4 H). ¹³C NMR
(100 MHz, CDCl3; para isomer): δ = 149.9
(d, J = 3 Hz), 140.3 (d, J = 98 Hz), 133.2 (d, J = 11 Hz), 132.6 (d, J = 3 Hz), 132.0 (d, J = 10 Hz), 128.8 (d, J = 12 Hz), 128.6, 123.3 (d, J = 12 Hz). ³¹P
NMR (162 MHz, CDCl3): δ = 27.70 (s, para isomer), 28.39 (s, ortho isomer).
MS (EI, 70 eV): m/z (%) = 323 (48) [M+],
322 (100), 277 (26), 201 (12), 77 (13).
Compound 6b: 159-161 ˚C (heptane). ¹H
NMR (400 MHz, CDCl3): δ = 8.50 (m,
1 H), 8.18 (ddd, J = 8.6, 2.1,
1.4 Hz, 
1 H), 7.69-7.77 (m, 4 H), 7.60-7.76
(m, 3 H), 7.45-7.59 (m, 4 H). ³¹P
NMR (162 MHz, CDCl3): δ = 29.59 (s).
MS (EI, 70 eV): m/z (%) = 402 (100)[M+],
356 (20), 322 (22), 201 (43), 77 (23).
Compound 8a: mp 210-211 ˚C (MeOH). ¹H
NMR (400 MHz, CDCl3): δ = 8.07-8.11
(m, 2 H), 7.63-7.80 (m, 5 H), 7.54-7.62 (m, 2
H), 7.33-7.53 (m, 4 H). ¹³C
NMR (100 MHz, CDCl3): δ = 149.2, 140.5
(d, J = 13 Hz), 136.3 (d, 

            
J = 7.5 Hz), 133.0 (d, J = 2.1 Hz), 132.3 (d, J = 2.5 Hz), 131.6 (d, J = 10 Hz), 131.5, 128.6 (d, J = 13 Hz), 126.5 (d, J = 5 Hz). ³¹P
NMR (162 MHz, CDCl3): δ = 29.50 (s).
MS (ESI+): m/z = 358 [M + H]+.
Compound 9a: mp 162-163 ˚C (MeOH). ¹H
NMR (400 MHz, CDCl3): δ = 8.12-8.30
(m, 1 H), 7.63-7.81 (m, 5 H), 7.55-7.62 (m, 3
H), 7.36-7.53 (m, 4 H). ¹³C
NMR (100 MHz, CDCl3): δ = 132.6 (d, J = 3 Hz), 132.2, 131.9 (d, 
              J = 10 Hz), 130.2,
129.0 (d, J = 13 Hz), 128.5
(d, J = 9 Hz), 128.4 (d, J = 9 Hz), 124.1 (dd, J = 8, 26 Hz), 120.3 (m), 120.0 (m). ³¹P
NMR (162 MHz, CDCl3): δ = 30.01 (s).
MS (ESI+): m/z = 342 [M + H]+.
[bookmark: RG29808ST-17]17  
            
One-Pot Procedure:
To a suspension of triphenylphosphine (262 mg, 1.00 mmol) in liquid
ammonia at -78 ˚C, sodium metal was added (26
mg, 1.10 mmol). The resulting mixture was stirred for 1 h and to
the dark red solution nitrobenzene (369 mg, 3.00 mmol) in THF (1
mL) was added. After 15 min the mixture was treated with solid KMnO4,
and after 5 min solid ammonium chloride was added. Workup as in
ref. 14 gave a mixture of 2a and 2b (138 mg, 45% yield).
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