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Rowland Pettit—1927-1981

Kenneth M. Nicholas

Rowland Pettit, W.T. Doherty Professor of Chemistry at the University of Texas, died of lung cancer
on December 10, 1981, at the age of 54. He was a dominant figure in the rapid ascendency of organo-
transition-metal chemistry as a major thrust in modern chemistry. Trained as an organic chemist, he made
important contributions in theoretical organic chemistry, the stabilization of transient species by metal
complexation, the use of metal complexes in organic synthesis, and homogeneous catalysis.

Pettit was born in Port Lincoln, a small town in southern
Australia on February 6, 1927. He completed his B.Sc.
(1949), M.Sc. (1950), and first Ph.D. (1953) at the Univ-
ersity of Adelaide. His graduate research was in natural
products and polynuclear heterocyclic chemistry under the
direction of Professors A. K. MacBeth and G. M. Badger.
Always responsive to opportunity’s call, he accepted an
Exhibition of 1851 Overseas Fellowship (intended to bring
intellectual talent from the Empire to England) to work
on his second doctorate with Michael J. S. Dewar, a
promising, new assistant professor at the University of
London. During this period, his interest in theoretical
organic chemistry led to synthetic and theoretical studies
on non-benzenoid aromatic compounds, including the
elusive tropylium ion for which he provided the first ra-
tional synthesis. Pettit’s adventurous spirit was already
in evidence when he set out on a hitchhiking tour of the
continent only to run out of money in Spain.

Finally tiring of London’s damp, dreary winter (he fre-
quently cursed cold weather), Pettit accepted a faculty
position at the University of Texas in Austin in 1957. His
interest in the fledgling field of organotransition-metal
chemistry having been piqued by the fascinating and
provocative reports of ferrocene by Pauson, VWoodward,
Rosenblum, Whiting, and Wilkinson, his initial contribu-
tion to the field came in 1959 with his preparation of the
first metal complexes of a nonconjugated diene, nor-
bornadiene. His pioneering work in the stabilization of
reactive molecules and ions by metal coordination followed
soon thereafter with the preparation of complexes of cy-
clobutadiene, benzocyclobutadiene, o-xylylene, carbenes,
and carbonium ions. The ready release of cyclobutadiene
from its iron complex led to important insight into the
electronic and structural nature of the free ligand and its
elegant utilization in synthesis—e.g., the preparation of
cubane and hypostrophene. Pettit’s love of a challenge and
the spirited exchange of ideas was perhaps best evidenced
in his contributions on the role of orbital symmetry control
in metal-catalyzed isomerizations of strained hydrocarbons.

Pettit had a great respect for and interest in industrial
chemical problems. Early studies on the mechanisms of

metal-catalyzed olefin isomerization and metathesis are
particularly noteworthy in this respect. His unusual talent
for designing novel, elegant experiments to elucidate
practical questions was apparent in his more recent studies
of the catalysis of carbon monoxide reduction and ho-
mologation, These studies have improved significantly our
understanding of the homogeneous water gas shift reaction
and heterogeneous Fisher-Tropsch process.

Pettit was an inspiring mentor to his many graduate
students and postdoctoral fellows, most of whom have
enjoyed considerable success and recognition in the in-
dustrial and academic sectors. His “nose” for the signif-
icant, his wonderful ability to analyze complex problems
with basic chemical principles, to design novel experiments,
and his sharp, critical eye were traits that have left their
mark on the thinking of his chemical progeny and col-
leagues alike.

Pettit was author of over one hundred articles and held
numerous distinguished lectureships. He was a former
Alfred P. Sloan Fellow as well as a member of the National
Academy of Sciences. Rolly’s cleverness, warmth, fun-
loving way, and underlying sensitivity will be long re-
membered. He lived his life intensely and, accordingly,
he made a lasting imprint on all of us who knew him and
his chemistry.

Publications

1. MacBeth, A. K,; Mills, J. A.; Pettit, R. Variations of
the Resolution of Alcohols through Acid Esters. oJ.
Chem. Soc. 1950, 3538.

2. Badger, G. M.; Pearce, R. S.; Pettit, R. Polynuclear
Heterocyclic Systems. I, Introduction. J. Chem.
Soc. 1951, 3199.

3. Badger, G. M,; Pearce, R. S.; Pettit, R. Polynuclear
Heterocyclic Systems. II. Hydroxy Derivatives. .
Chem. Soc. 1951, 3204.

4, Badger, G. M.; Pettit, R. Polynuclear Heterocyclic
Systems. IV. The Linear Pentacyclic Compounds.
J. Chem. Soc. 1951, 3211.

5. Badger, G. M,; Pettit, R. Polynuclear Heterocyclic
Systems. VII. Syntheses Using the Elbs Reaction.
J. Chem. Soc. 1953, 2774.

0276-7333/82/2301-1557801.25/0 © 1982 American Chemical Society



1558

10.

11.

12,

13.

14,

15.

16.

17.

18.
19.

20.

2L

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Organometallics, Vol. 1, No. 12, 1982

. Dewar, M. J. S.; Pettit, R. A Molecular-Orbital

Theory of Organic Chemistry. VII. The Additivity
of Bond Energies in Unconjugated Systems. J.
Chem. Soc. 1954, 1625.

. Dewar, M. J. S.; Pettit, R. Calculations of Bond

Orders, Resonance Energies and Orbital Energies by
a Simple Perturbation Method. J. Chem. Soc. 1954,
1617.

. Dewar, M. J. S.; Pettit, R. A New Synthesis of

Tropylium Salts. Chem. Ind. (London) 1955, 199.

. Dewar, M. J. S.; Pettit, R. The Tropylium Ion. L

Synthesis of Tropylium and Methyltropylium Salts.
J. Chem. Soc. 1956, 2021.

Dewar, M. J. S,; Pettit, R. The Tropylium Ion. II. A
Further Synthesis and Some Reactions of Tropylium
Salts. J. Chem. Soc. 1956, 2026.

Pettit, R. Synthesis of the Perinaphthindenylium
Cation. J. Chem. Soc. 1956, 1306.

Ganellin, C. R.; Pettit, R. Oxidation of
Cyclooctatetraene to the Tropylium Cation. J. Am.
Chem. Soc. 1957, 1767.

Ganellin, C. R.; Pettit, R. A Note on the Oxidation of
Cyclooctatetraene. Chem. Ber. 1957, 90, 2951.
Ganellin, C. R.; Pettit, R. Rearrangements of Some
Cyclooctatetraene Derivatives. J. Chem. Soc. 1958,
576.

Leal, G.; Pettit, R. Stable Nonclassical Carbonium
Ions. J. Am. Chem. Soc. 1959, 81, 3160.

Pettit, R. Metal Complexes with
Bicyclo[2.2.1]heptadiene. J. Am. Chem. Soc. 1959,
81, 1266.

Pettit, R. The Synthesis and Properties of the
Perinaphthenylium Cation. J. Am. Chem. Soc. 1960,
82, 1972.

Pettit, R. Synthesis of the Thaipyrylium Cation.
Tetrahedron Lett. 1960, 11.

Arnet, J. E.; Pettit, R. Rearrangement of Dienes with
Iron Petracarbonyl. J. Am. Chem. Soc. 1961, 83,
2954,

Emerson, G.; Mahler, J.; Pettit, R. The Organic
Chemistry of Alkadiene—Iron Tricarbonyl
Complexes. Chem. Soc. Div. Petrol. Chem. Prepr.
1962, 37.

Emerson, F.; Pettit, R. 7-Allyl Iron Tricarbonyl
Cations. J. Am. Chem. Soc. 1962, 84, 4591.

von Rosenberg, J. L., Jr.; Mahler, J. E.; Pettit, R.
Bicyclo[5.1.0]octadienyl Cation, A New Stable
Carbonium Ion. J. Am. Chem. Soc. 1962, 84, 2842.
Sullivan, D.; Pettit, R. Synthesis of the
Thienotropylium Cation. Tetrahedron Lett. 1963,
401.

Collins, R. L.; Pettit, R. Méssbauer Resonance
Effects in Iron(0) Organometallic Compounds. J.
Am. Chem. Soc. 1963, 85, 2332.

Collins, R. L.; Pettit, R. Méssbauer Studies on Iron
Organometallic Complexes. 1. Iron Tetracarbonyl
Complexes. J. Chem. Phys. 1963, 39, 3433.
Culbertson, G.; Pettit, R. Basic Strength of Some
Aldehydes and Ketones. J. Am. Chem. Soc. 1963, 85,
741,

Holmes, J.; Pettit, R. Hydride Ion Abstraction with
Antimony Pentachloride. J. Org. Chem. 1963, 28,
1695.

Holmes, J. D.; Pettit, R. Synthesis and Properties of
Homotropone. J. Am. Chem. Soc. 1963, 85, 2531.
Mahler, J. E.; Pettit, R. Organoiron Complexes. II.
=-Pentadienyl and =-1,5-Dimethylpentadienyliron
Tricarbonyl Cations. J. Am. Chem. Soc. 1963, 85
(24), 3955.

Emerson, G. F.; Pettit, R. Diene—iron Carbonyl
Complexes and Related Species. Adv. Organomet.
Chem. 1964, 1, 1,

Emerson, G. F.; Mahler, J. E.; Pettit, R.; Collins, R.
Organometallic Complexes of the Type
Triene-Fe(CO)s. J. Am. Chem. Soc. 1964, 86, 3590.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Emerson, G. F.; Mahler, J. E.; Pettit, R. Mechanism
of Hydrogen Chloride Addition to Diene Iron
Carbonyls. Chem. Ind. (London) 1964, 836.
Emerson, G. F.; Mahler, E.; Kochlar, R.; Pettit, R.
Organo Iron Complexes. IV. Reaction of Substituted
Dienes with [ron Pentacarbonyl. J. Org. Chem. 1964,
29, 3620.

Mabhler, J. E.; Jones, D. A. K.; Pettit, R, The
Tropylium-Iron Carbonyl Cation. J. Am. Chem. Soc.
1964, 86, 3589.

Turnbo, R. G.; Sullivan, D. J.; Pettit, R. The
Stabilities of Heteroaromatic Sulfur-Containing
Cations. J. Am. Chem. Soc. 1964, 86, 5630.

Burt, G. D.; Pettit, R. Hemi Dewar Biphenyl. Chem.
Commun. 1965, 517,

Pettit, R. Chemical Properties of Olefin-Iron =
Complex. Ann. N.Y. Acad. Sci. 1965, (1), 89.
Emerson, G. F.; Watts, L.; Pettit, R.
Cyclobutadiene-Benzocyclobutadiene Iron
Tricarbonyl Complexes. J. Am. Chem. Soc. 1965, 87,
131.

Holmes, J. D.; Jones, D. A. K.; Pettit, R. Electronic
Effects in Group B Arene-Metal Carbonyl Complexes
and Related Species. J. Organomet. Chem. 1965, 4,
324.

Fitzpatrick, J. D.; Watts, L.; Emerson, G. F.; Pettit,
R. Cyclobutadiene-Iron Tricarbonyl. A New
Aromatic System. J. Am. Chem. Soc. 1965, 87, 3254.
Watts, L.; Fitzpatrick, J. D.; Pettit, R.
Cyclobutadiene. J. Am. Chem. Soc. 1965, 87, 3253.
Keller, C. E.; Emerson, G. F.; Pettit, R. Valence
Tautomerism in Cyclooctatraeneiron Carbonyl
Complexes. J. Am. Chem. Soc. 1965, 87, 1388.
Collins, R. L.; Pettit, R.; Baker, W. A., Jr. Méssbauer
Studies of Iron Organometallic Complexes. III
Octahedral Complexes. J. Inorg. Nucl. Chem. 19686,
28, 1001.

Fitzpatrick, J. D.; Pettit, R. Cyclobutadienyl Iron
Tricarbonyl Carbinyl Cation. Tetrahedron Lett.
1966, 1299,

Barborak, J. E.; Watts, L.; Pettit, R. Convenient
Synthesis of the Cubane System. J. Am. Chem. Soc.
1966, 88, 1328.

Kochlar, R. K,; Pettit, R. Cyclopentadieneiron
Tricarbonyl. J. Organomet. Chem. 1966, 6, 272.
Keller, C. E.; Pettit, R. The Electronic Structure of
Homotropylium Cation. J. Am. Chem. Soc. 1966, 88,
606.

Keller, C, E,; Pettit, R. The Protonation of
Cyclooctatetraene. J. Am. Chem. Soc. 1966, 88, 604.
Fleischer, E. B.; Stone, A. L.; Dewar, R. B. K,;
Wright, J. D.; Keller, C. E.; Pettit, R. The Molecular
Structure of the Complex of Cyclooctatetraene and
Iron Pentacarbonyl. J. Am. Chem. Soc. 1966, 88,
3158.

Keller, C. E.; Shoulders, B. A.; Pettit, R. Valence
Tautomerism in Cyclooctatetraene~Iron Tricarbonyl.
J. Am. Chem. Soc. 1966, 88, 4760.

Pettit, R.; Jolly, P. W, Evidence for a Novel
Metal-Carbene System. J. Am. Chem. Soc. 1966, 88,
5044 .

Merk, W.; Pettit, R. Oxidative Degradation of
(Benzocyclobutadiene)iron Tricarbonyl. J. Am.
Chem. Soc. 1967, 89, 47817.

Amiet, R. G.; Reeves, L. W.; Pettit, R.
Cyclobutadiene-Metal Carbonyl Complexes. Chem.
Commun. 1967, 1208.

Collins, R. L.; Pettit, R. Mossbauer Studies on Iron
Organometallic Complexes. V. The Stable
Ferrocene—Tetracyanoethylene Charge-Transfer
Complex. J. Inorg. Nucl. Chem. 1967, 29, 508.
Merk, W.; Pettit, R. Metal Ion Catalyzed
Cyclobutene-butadiene and
Benzocyclobutene-o-xylylene Isomerization. J. Am.
Chem. Soc. 1967, 89, 4788.



56.

57.

58.
59.

60.
61.
62.

63.

64.

65.

66.

67.

68.

69.

70.
71.
72

73.

74.

75.

76.

71.

78.

79.

80

81.

Barborak, J. C.; Pettit, R. Stereospecific
Rearrangements in the Homocubyl Cation. J. Am.
Chem. Soc. 1967, 89, 3080.

Ben-Shoshan, R.; Pettit, R. A Novel Type of Valence
Tautomerism in Organometallic Complexes. J. Am.
Chem. Soc. 1967, 89, 2231.

Watts, L.; Pettit, R. Chemistry of Cyclobutadieneiron
Tricarbonyl. Adv. Chem. Ser. 1967, No. 62, 549.
Amiet, R. G.; Pettit, R.
Cyclobutadiene(w-cyclopentadienyl)cobalt. J. Am.
Chem. Soc. 1968, 90, 1059.

Ben-Shoshan, R.; Pettit, R. Reaction of Allene with
Dirron Enneacarbonyl. Chem. Commun. 1968, 247.
Merk, W.; Pettit, R. Benzohomotropylium Cation. JJ.
Am. Chem. Soc. 1968, 90, 814.

Reeves, P. C.; Devon, T.; Pettit, R. Possible
Rectangular Nature of Cyclobutadiene. J. Am.
Chem. Soc. 1969, 91, 5890.

Reeves, P. C.; Henery, J.; Pettit, R. Further
Experiments Pertaining to the Ground State of
Cyclobutadiene. J. Am. Chem. Soc. 1969, 5888.
Pettit, R.; Wristers, J.; Brener, L. Mechanism of
Metal-Catalyzed Rearrangement of Strained
Cyclobutane and Cyclobutene Derivatives. J. Am.
Chem. Soc. 1970, 92, 7499.

Twveten, J. L.; Pettit, R. Curing of Adhesives Used for
Joining Opposed Plywood Surfaces. U.S. Patent
3535185, 1970.

Pettit, R.; Ward, J. S. Trimethylenemethane
Complexes of Iron, Molybdenum and Chromium. J.
Chem. Soc. D 1970, 1419.

Schmidt, E. K. G.; Brener, L.; Pettit, R.
Cyclobutadiene via Dehalogenation of
Dihaloeyclobutenes. J. Am. Chem. Soc. 1970, 92,
4240,

Davis, R. E.; Pettit, R. Bond Localization in Aromatic
Iron Carbonyl Complexes. J. Am. Chem. Soc. 1970,
92, 7186.

Amiet, G.; Nicholas, K.; Pettit, R. Mercuration of
Cyclobutadienyliron Tricarbonyl. J. Chem. Soc. D
1970, 161.

Pettit, R.; Henery, J. cis-3,4-Dichlorocyclobutene.
Org. Synth. 1970, 50, 36.

Pettit, R.; Henery, J. Cyclobutadieneiron Tricarbonyl.
Org. Synth. 1970, 50, 21,

Lewandos, G. S.; Pettit, R. Proposed Mechanism for
the Metal-Catalyzed Disproportionation Reaction of
Olefins. Tetrahedron Lett. 1971, 789.

Pettit, R.; Ward, J. S. Cycloaddition Reactions
Between Cyclobutadiene and Unsaturated Molecules
Coordinated to Iron. J. Am. Chem. Soc. 1971, 93,
262.

Lewandos, G. S.; Pettit, R. Mechanism of the
Metal-Catalyzed Disproportionation of Olefins. J.
Am. Chem. Soc. 1971, 93, 70817.

Davis, R. E.; Simpson, H. D.; Grice, N.; Pettit, R.
Structure of a-Cyclobutadienyl Tricarbonyl
Carbonium Ions, J. Am. Chem. Soc. 1971, 93, 6688.
Pettit, R.; McKennis, J. S.; Brener, L.; Ward, J. S.
Degenerate Cope Rearrangements in Hypostrophene,
A Novel CgH;y Hydrocarbon. J. Am. Chem. Soc.
1971, 93, 4957.

Nicholas, K. M.; Pettit, R. Alkyne Protecting Group.
Tetrahedron Lett. 1971, 37, 3475.

Davis, R. E.; Nicholas, K.; Bray, L. S.; Pettit, R.
Tetracarbonylbis(u-2,2,5,5-Tetramethyl-3-Hexyne)Di-
iron. Novel Complex Containing an Iron-Iron
Double Bond. J. Chem. Soc. D 1971, 608.

Nicholas, K. M.; Pettit, R. Stability of a-(Alkynyl)
Dicobalt Nexacarbonyl Carbonium Ions. J.
Organomet. Chem. 1972, 44, C21.

McKennis, J. S.; Brener, L.; Schweiger, J. R.; Pettit,
R. Existence of the Dianion of Cyclobutadiene. J.
Chem. Soc., Chem. Commun. 1972, 365.

Pettit, R. Iron-Cyclobutadiene Complexes in
Synthesis, Proc. Robert A. Welch Found. Conf.

82.

83.

84,

85.

86.

87.

88.

89.

90.

91.

92

93.

94.

95.

96.

97.

98,

Organometallics, Vol. 1, No. 12, 1982 1559

Chem. Res. 1974, 17, 227.

Turro, N. J.; Schuster, G.; Pouliquen, J.; Pettit, R.;
Mauldin, C. Chemiexcitation of Acetophenone via the
Nonadiabatic Thermal Rearrangement of Dewar
Acetophenone. J. Am. Chem. Sac. 1974, 96, 6797.
Pettit, R.; McKennis, J. S.; Slegeir, W.; Starnes, W.
H., Jr.; Devon, T.; Case, R.; Wagnon, J. C.; Brener,
L.; Wristers, J. Concerted Reactions in
Organometallic Systems. Ann. N.Y. Acad. Sci. 1974,
239, 22.

Davis, R. E.; Dodds, T. A.; Hseu, T. H.; Wagnon, J.
C.; Devon, T.; Tancrede, J.; McKennis, J. S.; Pettit,
R. (27 + 67) Cycloaddition Reactions between
Ligands Coordinated to an Iron Atom. J. Am. Chem.
Soc. 1974, 96, 7562.

Case, R. S.; Dewar, M. J. S.; Kirschner, S.; Pettit, R.;
Slegier, W. Possible Intervention of Triplet States in
Thermal Reactions of Hydrocarbons.
Rearrangements of Cyclobutadiene Dimers and
Analogous Compounds. J. Am. Chem. Soc. 1974, 96,
7581.

Davis, R. E.; Barnett, B. L.; Amiet, R. G.; Merk, W.;
McKennis, J. S.; Pettit, R. Sym- and
Unsym-Benzoferroles. Ferroles from a
Cyclobutadieneiron Tricarbonyl. J. Am. Chem. Soc.
1974, 96, 7108.

Slegier, W.; Case, R.; McKennis, J. S.; Pettit, R.
Disrotatory Ring Opening of Cyclobutene-Iron
Carbonyl Complexes. J. Am. Chem. Soc. 1974, 96,
287.

Wilcott, M. R.; Bearden, W. H.; Davies, R. E.; Pettit,
R. NMR Study of the Conformations of Certain
Alcohol Derivatives of Tricarbonyl (Diene)Iron
Compounds, A Critique. Org. Magn. Reson. 1975, 7,
557.

Pettit, R. Role of Cyclobutadieneiron Tricarbonyl in
the Cyclobutadiene Problem. J. Organomet. Chem.
1975, 100, 207.

Sapienza, R. 8.; Riley, P. E,; Davis, R. E.; Pettit, R.
Synthesis of Cyclic Hydrocarbons via Intramolecular
Coupling of Bispentadienyl Iron Tricarbonyl Cations.
J. Organomet. Chem. 1976, 121, C35,

Brener, L.; McKennis, J. S.; Pettit, R. Cyclobutadiene
in Synthesis:
endo-Tricyclo(4.4.0.02,5)deca-3,8-diene-7,-10-dione.
Org. Synth. 1978, 55, 43.

Pettit, R.; Haynes, L. W. Carbonium Ions =
Complexed to Metal Atoms. Carbonium Ions 1976, 5,
2263.

Pettit, R.; Mauldin, C.; Cole, T.; Kang, H. Reduction
of Organic Compounds by Use of Carbon Monoxide
and Water Instead of Hydrogen. Ann. N.Y. Acad.
Seci. 1977, 295, 151.

Kang, H. C.; Mauldin, C. H.; Cole, T.; Slegeir, W.;
Cann, K.; Pettit, R. Reductions with Carbon
Monoxide and Water in Place of Hydrogen. 1.
Hydroformylation Reaction and Water Gas Shift
Reaction. J. Am. Chem. Soc. 1977, 99, 8323.

Cole, T. E.; Pettit, R. Reduction of Acid Chlorides to
Aldehydes by Means of the Hydridoirontetracarbonyl
Anion. Tetrahedron Lett. 1977, 781.

Cann, K,; Riley, P. E.; Davis, R. E,; Pettit, R.
Syntheses and Crystal Structures at -35 °C of
Bis(n?-2-allyl)-1,2-ethanobis(tricarbonylcobalt) and
Bis(n®-2-allyl)-1,3-propanobis((trimethyl
phosphite)dicarbonylcobalt). Inorg. Chem. 1978, 17,
1421.

Riley, P. E.; Capshew, C. E.; Pettit, R.; Davis, R. E.
Crystal Structure at -35 °C of
(r-Cyclopentadienyl)(bis(diphenylphosphino)-
ethane)(acetonitrile)iron Tetraphenylborate and
Evidence for Cationic Iron-Methylene Complexes.
Inorg. Chem. 1978, 17, 408.

Cann, K,; Cole, T.; Sleiger, W.; Pettit, R. Catalytic
Reduction Using Carbon Monoxide and Water in
Place of Hydrogen. II. Reduction of Aromatic Nitro



1560 Organometallics 1982, 1, 1560-1561

Compounds to Amines. J. Am. Chem. Soc. 1978, 100,
3969.

99. Grice, N.; Kao, S. C.; Pettit, R. Chemical Properties
of Metallocarboxylic Acids of Transition Metals. J.
Am. Chem. Soc. 1979, 101, 1627.

100. Pettit, R.; Cann, K.; Cole, T.; Mauldin, C. H.; Slegeir,
W. Catalytic Reductions Using Carbon Monoxide and
Water in Place of Hydrogen. Adv. Chem. Ser. 1979,
No. 121.

101. Bierschenk, T. R.; Pettit, R.; Nielsen, D. R. Ethylene
Glycol. German Patent 2912956, 1979.

102. Cole, T.; Ramage, R.; Cann, K.; Pettit, R.
Homogeneous Catalysts for Utilization of Synthesis
Gas as a Reducing Agent. J. Am. Chem. Soc. 1980,
102, 6182.

103. Brady, R. C., III; Pettit, R. Reactions of
Diazomethane on Transition-Metal Surfaces and
Their Relationship to the Mechanism of the
Fischer-Tropsch Reaction. J. Am. Chem. Soc. 1980,
102, 6161.

104. Pettit, R.; Cann, K.; Cole, T.; Mauldin, C. H.; Slegeir,
W. Homogeneous Catalysts for Reduction Utilizing

Carbon Monoxide and Water. Ann. N.Y. Acad. Sci.
1980, 333, 101.

105. Summer, C. E., Jr.; Riley, P. E.; Davis, R. E.; Pettit,
R. Synthesis, Crystal Structure and Chemical
Reactivity of Octacarbonyl-u-Methylene-Diiron. J.
Am. Chem. Soc. 1980, 102, 1752.

106. Pettit, R. Alcohol and Aldehyde Production Using
Ruthenium Carbonyl Catalysts. U.S. Patent 4 306 084
A, 1981.

107. Brady, R. C,, III; Pettit, R. Mechanism of the
Fischer-Tropsch Reaction. The Chain Propagation
Step. J. Am. Chem. Soc. 1981, 103, 1287.

108. Kao, S. C,; Lu, P. P. Y,; Pettit, R. Preparation and
Properties of
Bis(5-Cyclopentadienyl)-u-Methylene-Diiron
Tricarbonyl and Some of Its Derivatives.
Organometallics 1982, 1, 911.

109. Osterloh, W. T.; Cornell, M. E.; Pettit, R. On the
Mechanism of Hydrogenolysis of Linear
Hydrocarbons and Its Relationship to the
Fischer-Tropsch Reaction. J. Am. Chem. Soc. 1982,
104, 3759.

Methylenomycin B: An Efficient Synthesis from
(2-Butyne)hexacarbonyldicobalt’
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(2-Butyne)hexacarbonyldicobalt reacts at moderate temperatures with tetrahydro-2-(2-propenyloxy)pyran
to give a trisubstituted cyclopentenone regiospecifically and in moderate yield. This cyclopentenone may
be readily converted into the antibiotic methylenomycin B. This is the first example of regiospecificity,
with respect to a simple alkene, in a cyclopentenone synthesis by this method.

The antibiotics methylenomycin A and methylenomycin
B were first isolated from Streptomyces violaceoruber by
Haneishi et al.! in 1974. X-ray crystallographic determi-
nation? of the structure (1) for the first compound was
followed in 1977 by synthetic confirmation by Scarborough
and Smith;? several further syntheses have been reported.*
The correct structure (2) of methylenomycin B was es-
tablished by Jernow et al.? in 1979, by means of an un-
ambiguous synthesis. Other syntheses have appeared,® but
all require relatively inaccessible starting materials or many
steps. We report here a brief new synthesis of methyle-
nomycin B (2) involving as the key step a regiospecific
reaction between (2-butyne)hexacarbonyldicobalt (3) and
tetrahydro-2-(2-propenyloxy)pyran (4).
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*Dedicated to the memory of R. Pettit.
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The reaction of (alkyne)cobalt complexes analogous to
compound 3 with alkenes has previously been shown to
be a general route to substituted cyclopentenones’ (Scheme
I). Its synthetic utility has, however, been limited by both
the lack of regiospecificity observed® when simple unsym-
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