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Concept of transport numbers for anions and cations
Hittorf, W.Ann. Pogg. 1853, 89, 177

Hittorf, W.Ann. Pogg. 1856, 98, 1

Hittorf, W.Ann. Pogg. 1858, 103, 1

Hittorf, W.Ann. Pogg. 1859, 106, 337; 513

Concept of valence
Frankland,E.Phil. Trans.Roy. Soc. 1852, 142, 417

Concepts in condensed matter physics

Landau, L.D. Phys. Z. Sowjet.1937, 11, 26; 129; 545
Landau, L.D.; Pomeranchuk,l. Phys.Z. Sowjet. 1936, 10, 649
Landau, L.D. J. Phys. USSR1941,5, 71

Landau, L.D. J. Phys. USSR1946, 11, 91

Landau, L.D. J. Phys. USSR1943, 7, 99

Landau, L.D. J. Phys. USSR1944, 8, 1

Landau, L.D.; Khalatnikov,|.M.JETP 1949, 19, 637; 709
Landau, L.D.; Ginzburg,V.L. JETP 1950, 20, 1064
Landau, L.D. JETP 1956, 30, 1058

Landau, L.D. JETP 1957, 32, 59

Landau, L.D. JETP 1958, 35, 97

Concept that green parts of plants absorb carbon dioxide so that
light energy is transformed into chemical energy

Dutrochet,R.H. Ann. Chim. Phys. 1832, 51, 159

Dutrochet,R.H. Ann. Chim. Phys. 1835, 60, 337

Conformation in organic synthesis
Hassel,O. Tidsskr.Kjemi1943,5, 32
Bastiansen,O.; Hassel,0. Nature 1946, 157, 765
Barton,D.H.R., Experential950, 6, 316
Barton,D.H.R. J. Chem. Soc. 1953, 1027
Barton,D.H.R., Top. Stereochem. 1972, 6, 1
Barton,D.H.R., Chem. Ind. 1956, 1136

Connection between colour and degree of conjugation in chemical

structure

Graebe, C.; Liebermann,C. Chem. Ber. 1868, 1, 106

Witt, O.N. Chem. Ber. 1876, 9, 522

Witt, O.N. J. Chem. Soc. Trans. 1886, 49, 391

Armstrong,H.E. J. Chem. Soc. Proc. 1888, 4, 27

Armstrong,H.E. J. Chem. Soc. Proc.1892, 8, 101; 103; 189; 194
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Armstrong,H.E. J. Chem. Soc. Trans. 1892, 62, 789
Armstrong,H.E. J. Chem. Soc. Proc. 1893, 9, 52; 55; 63; 206
Armstrong,H.E. J. Chem. Soc. Proc.1896, 12, 42

Connection between structure and function of proteins
Sela,M.; White,F.H., Jr.; Anfinsen,C.B.Science 1957, 125, 691
Haber, E.; Anfinsen,C.B.J. Biol.Chem. 1962, 237, 1839
Anfinsen,C.B. Science1973,181, 223

Connection between SN2 mechanism and Walden inversion rule
Phillips,H.J.Chem. Soc. 1923, 123, 44

Kenyon, J.; Phillips,H.Trans.FaradaySoc.1930, 26, 451

Phillips, H.;Kenyon,J.J. Chem. Soc. 1932, 108; 1232

Phillips, H.;Kenyon,J.J. Chem. Soc. 1933, 179

Covalent bonding

Langmuir,1.J. Am. Chem. Soc. 1916, 38, 2221
Langmuir,l.J. Am. Chem. Soc. 1919, 41, 868; 1543
Langmuir,l.J. Am. Chem. Soc. 1920, 42, 274

Crossover experiment
Hurd, C.D; Schmerling,L.J. Am. Chem. Soc. 1937, 59, 107

Crystal lattice energy

Mayer, J.E. J. Chem. Phys. 1933, 1, 270; 327

Lennard-Jones, J.E.; Ingham,A.E. Proc. Roy. Soc. A 1925, 107, 636
Mayer, J.E.; Levy, R.B. J. Chem. Phys. 1933, 1, 647

Crystallization of enzymes

Sumner,J.B. J. Biol.Chem. 1926, 69, 435
Sumner,J.B.; Hand, D.B. J. Biol.Chem. 1927, 76, 149
Sumner,J.B. J. Chem. Educ. 1937, 14, 255

Curly arrow notation depicting electron flow in reactio n

mechanisms

Kermack,W.0.; Robinson,R. J. Chem. Soc. 1922, 121, 427

Robinson,R. Two Lectureson an Outline of an Electrochemical (Electronic)
Theory of the Courseof OrganicReactions, Institute of Chemistry of Gr. Britain
& Ireland: London, 1932

Density functional theory
Hohenberg, P.; Kohn, W. Phys. Rev. 1964, 136, B864
Kohn, W.; Sham, L.J. Phys. Rev. 1965, 140, A1133
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Mermin,N.D. Phys. Rev. 1965, 137A, 1441
Schluter,M.; Sham,L.J. PhysicsToday 1982, 35(2), 36
Becke, A.D., Phys. Rev. A 1988, 38, 3098

Lee, C.; Yang, W.; Parr.R.G., Phys. Rev. B 1988, 37, 785

Depletion of ozone in atmosphere
Molina,M.J.; Rowland,F.S.Nature 1974, 249, 810

Development of the cyclotron

Lawrence,E.O.; Livingston,M.S. Science 1930, 72, 376
Lawrence,E.O.; Livingston,M.S.Phys. Rev. 1931, 38, 834
Lawrence,E.O.; Livingston,M.S.Phys. Rev. 1932, 40, 19
Lawrence,E.O.; Livingston,M.S.Phys. Rev. 1934, 45, 608
Lawrence,E.O.; Cooksey, D. Phys. Rev. 1936, 50, 1131
Lawrence,E.O. PrixNobel1951, 127

Diastereomer and enantiomer definition
Meyer, V., Jacobson, P.H. Lehrbuch der OrganischenChemie (2™ ed.) Vol. 1, Pt.
1, Veit: Leipzig,1907,p. 101, 113-4

Dipole moment measurements to elucidate stereochemistry
Jensen,K.A. Z. Anorg. Chem. 1935, 225, 97

Jensen,K.A. Z. Anorg. Chem. 1936, 229, 225; 265; 282

Jensen,K.A. Z. Anorg. Chem. 1937, 231, 365

Jensen,K.A. Z. Anorg. Chem. 1943, 250, 268

Jensen,K.A. Acta Chem. Scand. 1949, 3, 1446; 1447

Dipole moment vectorial analysis based on molecular geometry
Thomson, J.J. Phil.Mag. 1923, 46, 497

Directing groups in aromatic chemistry

Holleman, ArnoldF. Die Direkte EinfuhrungvonSubstituenteninden Benzolkern,
Leipzig,1910

Holleman,A.F. Chem. Rev. 1924, 1, 137

Discovery of adenosine diphosphate (ADP)
Lohmann, K. Naturwissenschaften1934,22,409

Discovery of adenosine triphosphate (ATP)
Lohmann, K. Naturwissenschaften1929,17,624

Discovery of boranes
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B2H6

Stock, A.; Frederici,K.Chem.Ber. 1913, 46, 1959

Stock, A. Z. Elektrochem.Angew. Physik.Chem. 1914, 19, 779

Stock, A.; Frederici,K.;Priess,0.Tech. HochschuleBreslauBer.1914, 46,
3353

B4H10

Stock, A.; Massenez,C. Chem. Ber. 1912, 45, 3539
Stock, A.; Frederici,K.Chem.Ber. 1913, 46, 1959

Stock, A.; Pohland,E. Chem. Ber. 1926, 59B, 2223

B5H9
Stock, A.; Kurzen,F.; Laudenklos,H. Z. Anorg. Allgem.Chem. 1935, 225, 243
Stock, A.; Laudenklos,H. Z. Anorg. Allgem.Chem. 1936, 228, 178

B5H11
Stock, A.; Siecke,W.Chem. Ber. 1924, 57B, 562
Stock, A.; Pohland,E. Chem. Ber. 1926, 59B, 2210

Discovery of borazine
Stock, A.; Wierl,R.Z. Anorg. Allgem.Chem. 1931, 203, 228

Discovery of C60 (buckminsterfullerene)

Kroto, H.W.; Heath, J.R.; O'Brien,S.C.; Curl,R.F.;Smalley,R.E.Nature 1985,
318(6042), 162

Heath, J.R.; O'Brien,S.C.; Zhang, Q.; Liu, Y.; Curl,R.F.; Tittel, F.K.;Smalley,R.E.
J. Am. Chem. Soc. 1985, 107, 7779

Zhang, Q.L.; O'Brien, S.C.; Heath, J.R.; Liu, Y.; Curl,R.F.; Kroto, HW.; Smalley,
R.E. J. Phys. Chem. 1986, 90, 525
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Kroto, H.W. Science 1988, 242(4882), 1139

Curl,R.F.; Smalley,R.E.Science1988, 242(4881), 1017

Curl,R.F.; Smalley,R.E.Sci.Am. 1991, 265(4), 54

Curl,R.F. Phil. Trans.Roy. Soc. London A 1993, 343(1667), 19

Curl,R.F. Rev. Mod. Phys. 1997, 69, 691

Discovery of carbon-14

Ruben, S.; Kamen, M.D. Phys. Rev. 1941, 59, 349
Kamen, M.D. Science1963, 140, 584

Kamen, M.D. Adv. TracerMethodology 1965, 2,1
Kamen, M.D. J. Chem. Educ. 1963, 40, 234

Discovery of cyclodextrins
Villiers, A.Compt.Rend. 1891, 112, 435; 536
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Villiers, A.Compt.Rend. 1891, 113, 144

Villiers, A.Bull.Soc.Chim.Fr.1891, 5[3], 468; 470
Schardinger,F.Z. Untersuch. Nahr. Und Genussm. 1903, 6, 865
Schardinger,F.Wien Klin.Wochenschr.1904, 17, 207
Schardinger,F.Zentr. Bakteriol. Parasitenk. Abt.11 1905,14,772

Namingof a-, 3-, and y-cyclodextrins
Schardinger,F.Zentralbl. Bakteriol. Abt. Il 1911, 29, 188

y-cyclodextrin
Freudenberg,K.; Cramer,F. Z. Naturforsch.1948, 3B, 464

Structuraldetermination

Karrer,P.;Nageli,C. Helv. Chim. Acta 1921, 4, 169

Miekeley,A.Chem. Ber. 1932, 65, 69

Freudenberg,K.; Blomquist,G.;Ewald,L.; Soff,K. Chem. Ber. 1936, 69, 1258
Freudenberg,K.; Rapp, W. Chem. Ber. 1936, 69, 2041

Freudenberg,K.; Meyer-Delius,M.Chem. Ber. 1938, 71, 1596
Freudenberg,K.; Boppel, H.; Meyer-Delius,M.Naturwissen.1938,26,123

Inclusioncomplexes
Freudenberg,K.; Cramer,F.; Plieninger,H. DE 895,769 (1953)

Cramer,F.; Hettler,H. Naturwiss.1967,54, 625

Productionfromdegradationofstarch
French,D. Adv. Carbohydrate Chem. 1957, 12, 189

Totalsynthesis
Takahashi,Y.;Ogawa, T. Carbohydrate Res. 1987, 164, 277

Discovery of cytochromes

Keilin,D.Compt. Rend. Soc. Biol.1927, 97(24) Appendix 39
Keilin,D.Proc.Roy. Soc. London 1930, B106, 418

Hill, R.; Keilin,D.Proc.Roy. Soc. London 1931, B109, 29

Dixon, M.; Hill,R.;Keilin,D.Proc.Roy. Soc. London 1931, B109, 29
Keilin,D.ErgebnisseEnzymforsch.1933,2, 239
Keilin,D.Nature 1934, 133, 290

Keilin,D.Bull.Soc. Chim. Biol. 1936, 18, 96

Green, D.E.; Keilin,D.Ann. Rev. Biochem. 1936, 5, 1
Keilin,D.;Hartree,E.F. Proc. Roy. Soc. London 1938, B125, 171
Keilin,D.;Hartree,E.F. Nature 1938, 141, 870
Keilin,D.;Hartree,E.F. Proc. Roy. Soc. London 1939, B127, 167

Discovery of dendrimers
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Tomalia,D.A.; Baker,H.; Dewald,J.; Hall,M.; Kallos, G.;Martin, S.; Roeck, J.;
Ryder, J.; Smith,P.PolymerJ. (Tokyo) 1985, 17,117

Tomalia,D.A.; Baker,H.; Dewald,J.; Hall,M.; Kallos,G.; Martin, S.; Roeck, J.;
Ryder, J.; Smith,P. Macromolecules1986,19, 2466

Tomalia,D.A.; Dewald,J.R. (Dow ChemicalCo.USA) US 4587329 (1986-05-06)
Tomalia,D.A.; Hall,M.; Hedstrand,D.M. J. Am. Chem. Soc. 1987, 109, 1601
Tomalia,D.A.; Berry,V.; Hall, M.; Hedstrand,D.M. Macromolecules1987, 20,
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Padias,A.B.;Hall,J.K. Jr.; Tomalia,D.A.; McConnell,J.R.J. Org. Chem. 1987,
52, 5305

Discovery of deuterium

Urey, H.C.; Brickwedde,F.G.;Murphy, G.M., Phys. Rev. 1932, 39, 164, 864
Urey, H.C.; Brickwedde,F.G.;Murphy, G.M., Phys. Rev. 1932, 40, 1

Urey, H.C.; Washburn, E.W., Proc. Natl. Acad. Sci.U.S.A. 1932, 18, 496

Discovery of electron
Thomson, J.J. Phil.Mag. 1897, 44, 293
Wiechert,J.E.Ann. Phys. 1897, 61, 544

Discovery of gas hydrates
Davy, H. Phil.Trans.Roy. Soc. 1811, 101, 155
Faraday,M. Phil. Trans.Roy. Soc. 1823, 113, 160 (Cl, «6H,0)

Discovery of hydrated electron
Hart, E.J.; Boag, J.W. J. Am. Chem. Soc. 1962, 84, 4090

Discovery of inorganic phosphate in cells
Lohmann, K. Biochem.Z. 1928, 202, 466

Discovery of isomorphism and polymorphism
Mallard,F.E.Annalesdes Mines1876, 10[7], 60
Mallard,F.E.AnnalesdesMines1881, 19[7], 256

Mallard, F.E.Bull.Soc. Fr. Mineralogie 1880, 3, 3

Discovery of liquid crystals

Reinitzer,F.Monatsh.Chem. 1888, 9, 421

Reinitzer,F. Ann. Physik 1908, 27[4], 213

Lehmann, O. Ann. Physik 1908, 25[4], 852
Reinitzer,F.LiquidCrystals 1989,5, 7 (translationof 1888 paper)
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Discovery of metal carbonyls
Mond, L.; Langer, C.; Quincke,F. J. Chem. Soc. 1890, 57, 749

Discovery of neutron

Chadwick,J. Nature 1932, 129, 312

Chadwick,J. Proc.Roy. Soc. London A 1932, 136, 692
Chadwick,J.Z. Elektrochem.1932, 38, 546
Chadwick,J. Brit.J. Radiol. 1933, 6, 24

Chadwick,J. Proc.Roy. Soc. London A 1933, 142, 1

Discovery of nucleic acid bases
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Kossel,A. Z. Physiol.Chem.1883-4, 8, 404
Kossel,A. Chem. Ber. 1883, 17, 537

Adenine and Thymine

Kossel,A. Z. Physiol.Chem. 1886, 10, 248
Kossel,A. Z. Physiol.Chem. 1888, 12, 241
Kossel,A. Z. Physiol.Chem. 1896, 22, 188
Kossel,A. Chem. Ber. 1885, 18, 79; 1928
Kossel,A. Chem. Ber. 1887, 20, 3356

Kossel,A. Chem. Ber. 1888, 21, 2164

Kossel,A.; Neumann, A. Chem. Ber. 1893, 26, 2753
Kossel,A.; Neumann, A. Chem. Ber. 1894, 27, 2215

Cytosine
Kossel,A.; Steudel,H. Z. Physiol.Chem. 1903, 38, 49

Uracil
Kossel,A.; Steudel,H. Z. Physiol.Chem.1902-1903,37, 245

Discovery of metallocenes

Fischer,E.O.; Kreiter,C.G.;Muller, J.;Huttner,G.; Lorenz, H.

Angew. Chem. Int.Ed. Engl. 1973, 12, 564

Fischer,E.O.; Maasbol,A. Angew. Chem. Int. Ed. Engl. 1964, 3, 580
Fischer,E.O.; Pfab,W. Z. Naturforsch.1952,76, 377
Fischer,E.O. Adv. OrganometallicChem.1976,14, 1

Wilkinson, G.;Rosenblum,M.; Whiting,M.C.; Woodward, R.B.

J. Am. Chem. Soc. 1952, 74, 2125

Osborn, J.A.; Jardine,F.H.; Young, J.F.; Wilkinson,G.J. Chem. Soc. A 1966,
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Wilkinson,G.Angew. Chem. Int.Ed. Engl. 1974, 86, 664
Wilkinson, G.J. OrganometallicChem.1975,100, 273

17
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Discovery of noble gas compound (XePtF6)
Bartlett, N.Proc. Chem. Soc. 1963, 218

Discovery of optical activity in co-ordination compounds

Werner,A. Chem. Ber. 1911, 44, 1887 (experimentalsectionwritten byVictor
LouisKing (14.3.1886-1958) b. Nashville, Tennessee,USA;PhD1912 Zurich

(A. Werner))

Werner,A.; Berl,E.; Zinggeler,E.;Jantsch,G. Chem. Ber. 1907, 40, 2103
Werner,A. Chem. Ber. 1914, 47, 3087

Discovery of organometallic complexes of dihydrogen
Kubas, G.J.; Ryan,R.R.; Swanson,B.l.; Vergamini,P.J.;Wasserman,H.J.
J. Am. Chem. Soc. 1984, 106, 451

Discovery of organometallic complexes of dinitrogen

Allen,A.D.; Senoff,C.V. Chem. Commun. 1965, 621

Bottomley, F.; Nyburg, S.C. Chem. Commun. 1966, 897

Allen,A.D.; Bottomley,F.; Harris,R.O.;Reinsalu,V.P.; Senoff,C.V. J. Am. Chem.
Soc. 1967, 89, 5595

Senoff,C.V. J. Chem. Educ. 1990, 67, 368

Discovery of parahydrogen
Bonhoeffer,K.F.; Harteck,P. Naturwiss.1929,17, 182

Discovery of RNA codons for protein synthesis

Tsugita, A.; Fraenkel-Conrat,H.;Nirenberg, M.W.;Matthaei, J.H. Proc. Natl.
Acad. Sci.USA 1962, 48, 846

Matthaei,J.H.; Jones, O.W.; Martin,R.G.; Nirenberg,M.W. Proc. Natl. Acad. Sci.
USA 1962, 48, 666

Martin,R.G.; Matthaei,J.H.; Jones,O.W.; Nirenberg,M.W. Biochem. Biophys.Res.
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Discovery of recombinant DNA
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Discovery of rotation of plane polarized light due to opticallyactive
solutions (discovery of optical activity)
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Biot,J.B. Bull.Soc.Philomat.1815,190
Biot,J.B. Mem. Cl. Sci.Math. Phys. Inst.Imp. Fr. 1812, 13,1
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Faraday,M. Phil.Mag. 1846, 28, 294
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Kemp, J.D.; Pitzer,K.S.J. Chem. Phys. 1936, 4, 749
Kemp, J.D.; Pitzer,K.S.J. Am. Chem. Soc. 1937, 59, 276

Discovery of sedimentation equilibrium
Perrin,J.Compt. Rend. 1908, 146, 967
Perrin,J.Compt. Rend. 1909, 147, 475; 530
Perrin,J.Ann. Chim.Phys.1910, 18,5

Perrin,J.J. Physique1910,9, 5

Perrin,J.lon1911, 2, 257
Perrin,J.;Bjerrum,N.Compt. Rend. 1911, 152, 1569
Perrin,J.Compt. Rend. 1911, 152, 1165
Perrin,J.Compt. Rend. 1911, 152, 1380
Perrin,J.Chem. News 1913, 106, 189; 203; 215

Discovery of silanes
Stock, A.; Sommski,K.Chem. Ber. 1916, 49, 111
Stock, A. Z. Elektrochem.Angew. Physik.Chem. 1926, 32, 341

Discovery of Streptomycin

Schatz,A.; Bugie,E.; Waksman, S.A. Proc. Soc. Exptl. Biol.Med. 1944, 55, 66
Schatz,A.; Waksman, S.A. Proc. Soc. Exptl.Biol.Med. 1944, 57, 244
Waksman, S.A. Sciencel1l945, 102, 40
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Waksman, S.A.; Schatz, A. J. Am. Pharm. Assoc. 1945, 34, 273

Waksman, S.A.; Schatz, A.; Reilly,H.C.J. Bact. 1946, 51, 753

Waksman, S.A.; Schatz, A.; Reynolds,D.M. Ann. NY Acad. Sci.1946, 48, 73

Discovery of transfer-RNA
Altman,S. Nature New Biology1971,19, 229
Guerrier-Takada,C.;Gardiner,K.;Marsh,T.;Pace,N.; Altman,S.
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Biotin (vitaminH)
Koegl, F.; Toennis,B. Z. Physiol.Chem.1936, 242, 43
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1094
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