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Zdenko Majerski
1937-1988

Zdenko Majerski died suddenly at his home on August 28, 1988, aged 51.
At the time of his death he was at the peak of his career which culminated
in the successful synthesis of a number of highly strained hydrocarbons, the
so called propellanes. He found fascination in complex polycyclic structures
of which adamantane is the prime representative. It was Dr. Majerski who
brought this area of chemistry back to Zagreb, where it had originated in
1941 when Prelog and Seiwerth reported the first successful synthesis of this
attractive hydrocarbon. He held a leading position among the relatively small
number of internationally known organic chemists of his generation in this
country and his passing away will be felt by our scientific community for
many years to come.

Dr. Majerski was born in Daruvar, Croatia, on April 5, 1937, the sen of
Zlatko and Marinka Majerski. He leaves his wife Kata, also a chemist whom
he married in 1973, and two sons Ivo (14) and Marko (9).

He received his Dipl. Ing. Chem. degree from the Faculty of Technology,
University of Zagreb in 1963, followed by an M. Sc. degree in 1965 from the
same institution. In 1967, after defending his thesis, entitled »Competitive
Reactions of Two Nucleophiles with the Carbocation in the Solvolysis of
Cyclopropylcarbinyl and Cyclobutyl Mesylates«, he was gran ted the degree
of Doctor of ·Chemical Sciences at the University of Zagreb. At this time he
was already associated with the physical organic chemistry group at the
Rugjer Bošković Institute which remain ed his scientific home for the rest
of his life. He spent 1968-1970 as a research associate at Princeton University
with Professor Paul von R. Schleyer. He return ed to the Rugjer Bošković
Institute, worked as research associate from 1970-1973, senior research as-
sociate 1973-1980 and senior scientist (equivalent to full professor) from
1980 until his death in 1988.

Dr. Majerski began his scientific career at the time when in this country
physical organic chemistry was at its beginning. The tantalizing and until
these days not completely understood nature of the C4Ht ion involved in
the rearrangement of cyclopropylcarbinyl, cyclobutyl, and homoallyl deri-
vatives (Scheme) was at that time an important issue in the long lasting
nonclassical ion controversy.

Dr. Majerski's first paper (his M. Sc. Thesis) and subsequent papers on
this subject have been, from the time of their appearance until today, widely
quoted in primary, as well as secondary publications and some recognized
textbooks. It was this work which brought him the invitation to Princeton
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where, with his research supervisar Prof. Schleyer, he published three more
papers On the same subject.

Early in his career he also became interested in theory and made same
excursions into this area of chemistry. The contact with Prof. Randić and
his group (Trinajstić, Klasinc) at the Ruđer Bošković Institute resulted in
half-a-dozen papers dealing with diverse aspects of theoretical chemistry.
One paper, with N. Trinajstić, deserves special attention because it elaborates
the structures of various tetracycloalkanes same of which later became the
subject of Dr. Majerski's synthetic studies.

However, it was the chemistry of adamantane which most attracted his
interest. He had become familiar with this area of chemistry while at Prin-
ceton and remained faithful to it all his life. Returning from the States as
an accomplished researcher he soan became head of the physicalorganic labo-
ratory in the Department of Organic Chemistry and Biochemistry at the
Rugjer Bošković Institute. There he fully developed his abilities and eon-
tinued his work on adamantane chemistry thoroughly exploring this area
synthetically and mechanistically. Same of the compounds synthetized in the
course of this work are shown in Figure 1.

Figure 1.

Here we could list more than 30 publications by his group and also with
collaborators from home and abroad (Schleyer, Osawa, Wolf, Škare). One of
the fallouts of his work on the chemistry of adamantane-like compounds
was the publicatian of the procedure for the preparation of 4-protoadaman-
tanone in Organic Synthesis. Mechanistic and synthetic studies in this field
evolved into investigations of more strained systems with the eventual entry
into the chemistry of propellanes. In a remarkably short time he moved to
the forefront of this field of chemistry and achieved international recognition
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with the first successful synthesis of a stable 3,1,1-propellane. This highly
strained structure is a representative of a family of compounds containing
the so-called inverted carbon atom. Zdenko Majerski and his research group
developed an extraordinary activity in this area, and between 1980 and 1988
about one dozen papers were published dealing with various synthetic and
mechanistic aspects of newly synthesized propellanes (Figures 2). He was
lucky to enjoy the help and collaboration of his wife Kata and references to
their joint publications can be found in many reviews and reports.

Figure 2.

These outstanding research accomplishments resuIted in recognition in
many forms. In 1983 he became the recipient of the Rugjer Bošković Award
for creative work in organic chemistry. Invitations abroad followed and Ma-
jerski established contacts and collaboration with a number of colleagues,
mainly from the USA (Gassman, Eaton, Fry, Stangl. He lectured at many
international and national gatherings and spoke in seminars at numerous
universities in Europe and the USA. He also had an impact as a teacher of
graduate courses at the University of Zagreb and was visiting professor at the
University of Minnesota in 1985. He was a thorough and pedantic investigator
always aiming at the highest standards, which he also applied to his stu::lents
and collaborators. Chemistry was his occupation and hobby and considering
the circumstances under which he had to work his achievements can be taken
as an example for future generations.

D. SUNKO
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Publications of Z. Majerski

Cyclopropylcarbinyl-cyclobutyl Rearrangements

1. Z. Maj er s k i, M. N i kol e t i ć, S. B o r č i ć, and D. E. S u n k o:
The »BicycLobutonium Ion«. Reaction of (l-MethylcycLopropyl)carbinyl and l-Me-
thylcycLobutyl Methanesulfonates with Sodium B01'ohydride under So[volytic
Conditions.
TETRAHEDRON 23 (1967) 661.

2. Z. Maj er s k i and P. von R. Sc h 1e y e r:
The Stereochemical Course of the Hydrogenolysis of CycLopropane Rings.
TETRAHEDRON LETTERS (1968) 6195.

3. Z. Maj er s k i, S. B o r č i ć, and D. E. S u n k o:
Competitive Reactions of NucLeophiles. Solvolyses of CycLopropyLcarbinyl, and
CycLobutyl Methanesulfonates in the Presence of Sodium Borohydride.
TETRAHEDRON 25 (1969) 301.

4. Z. Maj er s k i and P. von R. Sc h 1e y e r:
A New Synthesis of DicycLopropylcarbinoxymethanes; By-Products in the Sim-
mons-Smith Reaction with Allyl Alcohols.
J. ORG. CHEM. 34 (1969) 3215.

5. Z. Maj er s k i, S. B o r č i ć, and D. E. S u n k o:
Label Scrambling in the Hydrolysis and Borohydride Trapping Producrs of Cy-
cLopropylmethyl-l,1-d2, CycLobutyl-l-d1, and CycLobutyl-2,2,4,4-d4 Meth.anesulfo-
nates.
J. Chem. Soc., CHEM. COMMUN. (l970) 1636.

6. Z. Maj er s k i and P. von R. Sc h 1e y e r:
The Stereochemistry of CycLoproylcarbinyl Rearrangements. Synthesis and Sol-
Molecular Orbital Calculations for some Furotropones.
J. AMER. CHEM. SOC. 93 (1971) 665.

7. B. Go r i č n i k, Z. Maj er s k i, S. B o r č i ć, and D. E. S u n k o:
Secondary Deuterium Isotope Effects in the Solvo!ysis of Cyclobutyl and Cyclo-
propylcarbinyl Methanesulfonates.
J. ORG. CHEM. 38 (1973) 1881.

Theoretical Studies

8. N. Tri naj s t i ć and Z. Maj er s k i:
Reactivity of Thiophthenes; a Theoretical Study.
Z. NATURFORSCH. 22a (1967) 1475.

9. M. R and i ć and Z. Maj er s k i:
Hybridisation in Benzene Valence Isomers by the Method of Maximum Overlap.
J. CHEM. SOC. B (1968) 1289.

10. L. Klasinc, Z. Majerski, and N. Trinajstić:
Molecular Orbital CalcuLations for same Furotropones.
Z. PHYS. CHEM. (Leipzig) 239 (1968) 262.

11. L. Klasinc, Z. Majerski, and N. Trinajstić:
Reactivity Indices in Benzotropones.
Z. NATURFORSCH. 23a (1968) 192.

12. Z. Maj er s k i and N. Tri naj s t ić:
Tautomerism of Phenols; A Theoretical Study.
BULL. CHEM. SOC. JAPAN 43 (1970) 2648.

13. Z. Maj er s k i and N. Tri naj s t i ć:
Tetra-cycLoalkanes. I.
CROAT. CHEM. ACT A 43 (1971) 199.
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Adamantane Derivatives

14. Z. Majerski, A. P. Wolf, and P. von R. Schleyer:
Preparation of Ring-LabeHed Adamantane Derivatives. I. 2-Adamantanecar-
boxuiu: Acid-2-14C and 2-JlI[ethy!adamantane-2-14C.
J. LABELLED COMPOUNDS 6 (1970) 179.

15. Z. Maj er s k i, P. von R. Sc h 1e y e r, and A. P. W o 1f:
Stereochemical Inhibition of Intramo!ecular 1,2-Shifts. Mechanistic Evidence for
Sk.eletai Rearrangement dUTing Apparent 1,2-Methyl Shijts of Adamantane.
J. AMER. CHEM. SOC. 92 (1970) 573l.

16. Z. Maj er s k i, S. H. Li g g e r o, P. von R. Seh 1e y e r, and A. P. W o 1I'
The Degenerate Isomerization of Adamanto,ne.
J. Chem. Soc., CHEM. COMMUN. (1970) 1596.

17. Z. Majerski, S. H. Liggero, and P. von R. Schleyer:
The Synthesis of 2,4-Dehydrohomoadamantane.
J. Chem. Soc., CHEM. COMMUN. (1970) 949.

18. S. H. Li g g e r o, Z. Maj er s k i, P. von R. Sc hi e y e r, A. P. W o 1 f,
C. S. Redvanly, H. Wynberg, J. A. Boerma, and J. Strating:
Preparation of Ring LabeHed Adamantane Derivatives. II. 2-Adamantane-2-
_14C, Adamantane-2-14C and l-Methy!adamantane-2 or 4_'4C.
J. LABELLED COMPOUNDS 7 (1971) 3.

19. E. O s a w a, Z. Maj er s k i, and P. von R. Sc h 1e y e r:
Preparation of Bridgehead Alkyl Derivatives by Grumarti Coupling.
J. ORG. CHEM. 36 (1971) 205.

20. D. Š k are and Z. Maj er s k i:
A New Simple Synthesis of Tetra-cycloheptane (Tricyclo[4.4.1.13.8]dodecane) and
Ethylene-bridge Substituteii Derivatives.
TETRAHEDRON LETTERS (1972) 4887.

21. Z. Maj er s k i and C. S. Red van 1y:
Mechanism of the Wolff Rea.rrangement oj a-Diazohomoadamantanone: Evi-
dence Against Oxirwrl Participation.
J. Chem. Soc., CHEM. COMMUN. (1972) 694.

22. Z. Maj e r s k i and K. M 1i 11 a r ić:
Lewis Acid-catalysed Conversion of Homoadamantene into 2-Methyladamantane.
J. Chem. Soc., CHEM. COMMUN. (1972) 1030.

23. K. Maj e r s k i and Z. Maj e r s lei:
An Unusual Rearrangement of the 4-Homoadamantyl Cation; One-step Prepa-
ration of 2,6-Trimethylenebicyclo[2.2.2]octane.
TETRAHEDRON LETTERS (1973) 4915.

24. D. Š k are and Z. Maj er s k i:
Dehydroprotoadamantanes. Intramolecular Insertion Reactions of 4- and 5-Pro-
toadamantylidene.
J. Chem. Soc., CHEM. COMMUN. (1974) 1000.

25. J. Jan jat o v i ć, D. Š leare and Z. Maj er s k i:
Sulfuric Acid Catalyzed Rearrangements of l-and 3-Homoadamantanols.
J. ORG. CHEM. 39 (1974) 65l.

26. K. M 1i n ari ć - Maj e r s k i, Z. Maj e r s k i, and E. Pre t s c h:
The 4-Homoadamantyl Cation. II. Mechanistic Studies on Levis Acid Catalyzed
Conversion of Homoadamantene to 2-Methyladamantane by C-13 Labeling Tech-
niques. Convenient Synthesis of 4-Homoadamantanone-5-13C and Homoada-
mantene-4-13C.
J. ORG. CHEM. 40 (1975) 3772.

27. K. Ml i n ari ć - Maj er s k i, Z. Maj er s k i, and E. Pre t s c h:
The 4-Homoadamantyl Cation. IlI. Sulfuric Acid Catalyzed Rearrangement of
4-Homoadamantanol-5-1·'C.
J. ORG. CHEM. 41 (1976) 686.

28. N. Tak a i s h i, Y. I nam o t o, Y. F u j i k ura, K. Ai g ami, B. Go r i č-
n i k, K. Ml i n ari ć -lVI aje r s k i, Z. Maj er s k i, E. O s a w a, and P.
von R. Sc h 1e y e r:
Trijluoromethanesulfonic Acid Catalyzed Rcarrangement oj Homoadamantane.
CHEM. LETTERS (1976) 763.
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29. Z. lVIaje r s k i, Z. Ham e rša k, and D. Š ka r e:
Thermo!ysis of l-Homoadamanty! Hypoiodite. Covenient Synthesis of 10-Homo-
protoadamantan-4-one (T1'icyc!0[ 4.3.2.03.8]undecan- 4-one).
TETRAHEDRON LETTERS (1977) 3943.

30. Z. Ham e rša k, D. Š k are, and Z. Maj er s k i:
Hypoiodite Thermo!ysis-Cyc!ization Reaction. Convenient Synthesis oj 4-Homa-
protoadamantan-4-one (Tricyc!0[5.3.1.03.9]undecan-4-one) from 3-Homoadaman-
tano!.
J. Chem. Soc, CHEM. COMMUN. (1977) 478.

31. Z. Maj er s k i, G. Ka r l o v i ć, S. Dj i g a š, and D. Ste fan o v i ć:
Gas Phase Isome1'ization of (Cl0H14t. Ions Generated from Adamantanoid Com-
pounds.
ORG. MASS SPECTROM. 12 (1977) 37.

32. E. O s a w a, K. Ai g ami, N. Tak a i s h i, Y. I nam o t o, Y. F u j i k ura,
Z. Maj er s k i, P. von R. Sc h 1e y e r, E. M. Eng 1e r, and M. F a rc a s i u:
The Mechanisms of Carbonium Ion Rearrangements of Tricyc!oundecanes E!n-
cidated by Empirica! F01'ce Fie!d Ca!cu!ations.
J. AMER. CHEM. SOC. 99 (1977) 5361.

33. G. Ka r l o v i ć and Z. Maj er s k i:
Acid-Cata!yzed Isomerization of 2-Protoadamantenone to 8,9-Dehydro-2-adaman-
tanone.
J. ORG. CHEM. 43 (1978) 746.

34. D. Ko v a Č e v i ć, B. Go r i Č n i k, and Z. Maj er s k i:
Protoadamanty!-Adamanty! Rearrangement. Methy!-ds Isotope Effects and Pro-
iiuct Compositions in the So!vo!ysis of 4-endo- and 4-exo-4-Methy!protoadaman-
tyl and l-Methyl-2-adamantyl Derivatives. Evidence for Bridging.
J. ORG. CHEM. 43 (1978) 4008.

35. Z. Maj er s k i and Z. Ham e rša k:
Synthesis of 9-Substituted Homoadamantanes.
TETRAHEDRON LETTERS (1978) 3291.

36. Z. Maj er s k i and J. Jan jat o v ić:
Hypoiodite Thermo!ysis-Cyc!ization Route to PolycyC!ic Ketones. Direction of the
CC-Bond Scission. Rearrangement of 6-Protoadamantano! to 2- and 4-Homo-
brendanone.
TETRAHEDRON LETTERS (1979) 3977.

37. Z. Majerski, S. Đigaš, and V. Vinković:
Synthesis and Chemistry of 9-Homonoradamantane (Tricyc!0[3.3.2.03.7]decane).
J. ORG. CHEM. 44 (1979) 4064.

38. Z. Maj er s k i, R. Š ara c - Arn eri, D. Š k are, and B. L o n Č a r:
A Facile Route to 2-Noradamantanone via 4-Protoadamantanone.
SYNTHES1S (1980) 74.

39. J. Jan jat o v i ć and Z. IVIaje r s k i:
Synthesis of Adamantanoid Ketones from Bridgehead A!coho!s by the Hypoio-
dite Thermo!ysis-Cyc!ization Sequence.
J. ORG. CHEM. 45 (1980) 4892.

40. M. Ž u a n i ć, Z. Maj e r s k i, and Z. Jan o v ić:
Po!y( l-viny!adamantane)
J. POLYM. SCI., POLYM. LETT. 19 (1981) 387.

41. Z. Maj e r s k i, V. V i n k o v i ć, and Z. Mei ć:
Substituent Effects on Carbon-13 Chemical Shifts in 2,6-Disubstituted Adaman-
tanes.
ORG. MAGN. RESON. 17 (1981) 169.

42. Z. Maj e r s k i and M. Ž u a n ić:
;rc Route to 3-Substituted Noriceanes.
J. ORG. CHEM. 48 (1983) 898.

43. Z. Maj e r s k i, Ž. Mar i n i ć, and R. Š ara c - Arn eri:
Bromine-Initiated Rearmngement of 4-Homoadamantanone Ethy!ene Dithioketal.
J. ORG. CHEM. 48 (1983) 5109.

44. Z. Maj er s k i and Z. Ham e rša k:
Synthesis and Chemistry of 2,8-Disubstituted Noradamantanes.
J. ORG. CHEM. 49 (1984) 1182.
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Propellanes

45. K. M 1i n ari ć - Maj e r s k i and Z. Maj e r s k i:
2.4-Methano-2,4-dehydroadamantane. A [3.1.l]PropeHane.
J. AMER. CHEM. SOC. 102 (1980) 1418.

46. Z. Maj e r s k i, K. M 1i n ari ć - Maj e r s k i, and Z. Mei ć:
Carbon-13 ChemicaL Shijts oj Inverted Carbon Atoms.
TETRAHEDRON LETTERS (1980) 4117.

47. S. Hirš1-Starčević and Z. Majerski:
Substituent Ejjects on the RegioseLectivity oj IntramoLecuLar Carbene C-H
Insertion. CycLizations oj 1- and 5-Substituted 2-AdamantyLidenes.
J. ORG. CHEM. 47 (1982) 2520.

48. V. V i n k o v i ć and Z. IVIaje r s k i:
2,6-Methano-2,6-dehydronorbornane: An ExceptionaUy Stmined [3.1.1JPropeHane
J. AMER. CHEM. SOC. 104 (1982) 402'1.

49. K. Ml i n ari ć - Maj er s k i and Z. Maj er s k i:
The Bond between Inverted Carbon Atorns. Synthesis and Chemistry oj 2,4-Me-
thano-2,4-didehydroadamantane: A HighLy Reactive [3.1.l]PropeHane.
J. AMER. CHEM. SOC. 105 (1983) 7389.

Miscellaneous Stuiiies

50. J. Ja c o b u s, Z. Maj er s k i, K. M i s 1o w, and P. von R. Seh 1e y e r:
The AbsoLute Conjiguration oj Pinaco!yL AlcohoL.
J. AMER. CHEM. SOC 91 (1969) 1998.

51. M. E c k e r t - M aks i ć, Z. Maj er s k i, S. B o r č i ć, and D. E. S u n k o:
Competitive Reactions oj Nucleophil.es. II. SoLvoLysis of a,a-and y,y-DimethyLaL-
LyL ChLorides.
TETRAHEDRON 27 (1971) 2119.

52. L. Tom i ć, Z. Maj er s k i, M. Tom i ć, and D. E. S u n ko:
Temperature and Concentration Dependence oj the Paramagnetic Induced Shijts
in Proton Magnet'ic Spectroscopy.
J. Chem. Soc., CHEM. COMMUN. (1971) 719.

53. L. Tom i ć, Z. Maj er s k i, M. Tom i ć, and D. E. S u n k o:
Tris(dipivaLomethanato)hoLmium Induced NMR Shijts.
CROAT. CHEM. ACTA 43 (1971) 267.

54. D. Ko v a č e v i ć, Z. IVIaje r s k i, S. B o r č i ć, and D. E. S u n k o:
Competitive Reactions oj Nucleophiles. III. The Azide Probe.
TETRAHEDRON 28 (1972) 2469.

55. S. Hi r š 1- S tar č e v i ć, Z. Maj er s k i, and D. E. S u n ko:
Stereochemistry of the SoLvoLysis of MenthyL TosyLate. An Example oj Retained
Chair Conjormation in the Transition State.
J. AMER. CHEM. SOC. 96 (1974) 3659.

56. S. Hi r š 1- S tar č e v i ć, Z. Maj er s k i, and D. E. S u n k o:
Hydrogen Participation vs. Elimination. The RoLe and the Fate oj Neighboring
Hydrogen in the SoLvoLysis oj NeomenthyL TosyLate.
J. ORG. CHEM. 45 (1980) 3388.

Review Articles

57. Z. Majerski, B. Goričnik i D. Škare:
C-13 nuklearna magnetska rezonancija. Primjena u organskoj kemiji, biokemiji
i tehnoLogiji.
KEM. IND. (Zagreb) 24 (1975) 443.

58. Z. Maj er s k i, D. Š k are, J. Jan jat o v i ć, Z. Ham e rša k i
B. Vinković:
BioLoški aktivni derivati adamantana.
ARH. HIG. RADA 27 (1976) 335.

59. Z. Maj er s k i, D. Š k are i J. Jan jat o v i ć:
Kemija adamantana i srodnih sistema. 1. Adamantan,
KEM. IND. (Zagreb) 27 (1978) 489,
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60. Z. Maj e r s k i:

Adamantane Propellanes Possessing Inverted Carbon Atoms.
PROC. YUGOSL. ACAD. SCI. ARTS, CHEM. 2 (1983) 117.

Prc[essunuii Papers

61. Z. Maj er s k i and Z. Mei ć:
An Infrared CeH for Kinetic Studies of Liquid Samples.
CROAT. CHEM. ACTA 36 (1964) 233.

62. Z. Maj er s k i and Z. Ham e rša k:
Rearrangement of Bridgehcad Alcohols to Polycyclic Ketones by Fragmentation-
-Cyclization: 4-Protoadamantanone.
ORG. SYNTHESES 59 (1979) 147.
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