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What was going on in 1990?
- The beginning of the internet
- Launch of Hubble space telescope
- Beginning of Human Genome Project

Nobel Prizes in 1990:

Chemistry – E. J. Corey "for his development of the theory and
methodology of organic synthesis" Specifically noted is the
development of retrosynthetic analysis and its use in natural
products total synthesis

Physics – J. I. Friedman; H. W. Kendall; R. E. Taylor, for "their
pioneering investigations concerning deep inelastic scattering of
electrons on protons and bound neutrons, which have been of
essential importance for the development of the quark model in
particle physics"

Physiology or Medicine – J. E. Murray and E. D. Thomas, for "their
pioneering investigations concerning deep inelastic scattering of
electrons on protons and bound neutrons, which have been of
essential importance for the development of the quark model in
particle physics"

ACIE Journal Statistics (1990)

Total papers: 650, (332 communications)

Top publishing authors:
1. Müller, W. E. G. (20)
2. Schroeder, H. C. (19)
3. Boese, R. (9)
4. Dannecker, W. (8)
5. Schwarz, H.(9)

Journal Statistics: Cont'd

Top cited papers:

1. Chiral Lithium-1-oxyalkanides by Asymmetric Deprotonation;
Enantioselective Synthesis of 2-Hydroxyalkanoic Acids and
Secondary Alkanols
Hoppe et al. 29, 1422 (229 citations)
2. FeO Activates Methane
Schroder et al. 29, 1433 (215 citations)
3. Topologically Interesting Cages for Negative Ions with
Extremely High “Coordination Number”: An Unusual Property
of V-O Clusters
Müller et al. 29, 926 (176 citations)

Topics discussed herein:

1. Early reports of asymmetric lithiation and its development
2. Total synthesis of (+)-methyl epijasmonate
3. Total synthesis of (±)-phyllanthocin
4. Preparation of selected cyclophanes and heterocyclic analogs
5. Select studies of bicyclo[1.1.1]pentanes and a silyl analog
6. Select strained ring systems, preparation and utility
7. Select heterocyclic synthesis

Topics not discussed:

1. Porphyrin synthesis
2. Nicolaou synthesis of golfomycin
3. Novel organometallic complexes and their preparation
4. Chemoenzymatic transformations
5. Studies of the 2-norbornyl cation
6. Supramolecular chemistry and host-guest interactions
7. Physical organic studies
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Asymmetric α-Lithiated Ethers
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Chiral stannanes prepared by:
- chiral resolution
- asymmetric reduction of acyl
stannanes
- oxidation of α-trialkylstannyl
boronates

E+
Major challenges:
- difficult deprotonation at low T
- configurational stability
- roundabout preparation
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Benzylic Lithiates: (Hoppe et al. 29, 1424)

- protic quench with MeOH vs. AcOH gives different
enantiomers
- intermediate deemed configurationally stable due to
96% ee in silylation
- stereorentention vs. inversion determined by electrophile

Kinetic Resolution: (Hoppe et al. 29, 296)
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- formation of 4 from 3 has identical results
when 0.5 eq. of base and diamine are used as
when 1.1 eq. of each are used
- formation of 6 from 4 prepared directly from
chiral precursor gives 82% yield, 83% ee

Asymmetric Deprotonation: Initial Report (Hoppe et al. 29, 1422)

Sparteine Complex in the Solid State: (Strohmann et al. JACS, 125, 13672)
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Total Synthesis of (+)-methyl epijasmonate (Helmchen et al. 29, 1024)
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Total Synthesis of (±)-phyllanthocin (Trost et al. 29, 520)
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works on 7 membered rings
from cyclotetradecadiyne, but
the cyclophane polymerizes
insteadH2, Pd/C

Δ
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- hydrogenation takes place at r.t. 1 atm
- a thermal all-disrotatory concerted
fragmentation of the cyclohexane is
presumed to be responsible for the
formation of the cyclododecahexaene
- kinetic experiments and KIE
experiments support this conclusion
- photochemical degradation of the
system formed an asymmetric structure

C6D6

Facile Reduction of Strained Phenyl Ring: (Mohler et al. 29, 1151)

Triepoxides: Synthesis and Utility (Kammerer et al. 29, 1038)
Prismane-Cyclophane Equilibrium: Photochemical
Dependence (Gleiter et al. 29, 1427)

SiMe2

SiMe2
Me2Si

Me2Si

SiMe2

- strain induced distortion of
benzene ring
- ring is bent at 6.6° and
4.5° angles wrt ring plane
- substituents are bent at
6.5° and 9° angles wrt ring
plane

Synthesis of Heptasila[7]Paracyclophane
(Ando et al. 29, 778)

(SiMe2)6Cl

SiMe2Cl

toluene, Δ

Na0, [18]-crown-6

Me2Si

Me2Si
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substituents omitted for clarity

NBD: 1.87
ABL: 1.55
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NBD: 2.98
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Approximate homology rule: the ratio between nonbonding
distance (NBD) and average bond distance (ABD) of atoms at
distal positions of a ring system are roughly constant across
structural homologs regardless of composition

- holds for bicyclic systems as well as monocyclic
- predictive power for silyl, germanyl, and stannyl systems

see main article for more details and examples

A Silyl Derivative of Bicyclo[1.1.1]pentane: (Kabe et al. 29, 794) Probing the Electronic Structure of the Bicyclo[1.1.1]pentane Motif:

5 6

BrBr BrBr

7 10 11

- using a combinaton of photoelectron
spectroscopy (PES) and computational
methods, the relative MO energies of the
bonding orbitals were determined

- Koopman's theorem: In a closed-shell
system, the first ionization energy of a
molecular system is equal in magnitude
to that of the HOMO of said system

- differences in energy level splitting
correspond to potential σ-π conjugation

(Gleiter et al. 29, 413)

figures from text

for further reading on
PES, see:
J.C. Green,
Comprehensive
Organometallic Chemistry
III, 2007

Modern Exploration: Single-Molecule Conductance of Staffanes
(Pimentel et al. ACIE, 2024. ASAP - https://doi.org/10.1002/anie.202415978)
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Synthesis of Cyclosilanylethynes: (Hengge et al. 29, 641)

1,3 Dipolar Cycloadditions with Benzvalene: (Christl et al. 29, 675) Serendipitous Discovery of [1,3,5]-Triazepines: (Kaupp et al. 29, 933)

Clamped and Deformed Adamantane: a Hybrid Cyclophane

(Vogtle et al. 29, 902)

- dipolar cycloadditions were performed at room temperature
- isolated annulated benzvalenes were largely stable compounds
- the use of an azide as the 1,3 dipole was investigated, but
abandoned due to sluggish reactivity

- primary alkylamines
appear to readily alkylate
in the presence of CH2Cl2
- the trimer of alkylated
amines was isolated in
small amounts from the
reactions described
- the final alkylamine
incorporation into the
triazepine ring occurs
extremely readily

- sigma strain energy is calculated to be 217
KJ/mol
- the aryl ring points anti, so that the proton
ortho to the bridging system exhibits minimal
steric interaction
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Preparation of Stibaindole and Derivatives: (Buchwald et al. 29, 771) Preparation of 1,3 Diphosphinines: (Schmidbaur et al. 29, 516)

Silyl-Phosphirene-Phosphasilete Rearrangement: (Haber et al. 29, 1436)
Preparation of Diaza-Phosphole and Diaza-Phosphinines from
Phophinodiazoalkanes: (Facklam et al. 29, 314)

Oxidation of a Phosphoalkene: Oxaphosphirane Synthesis
Concluding Remarks:

(Baur et al. 29, 1166)

- prepared compounds
are unstable monomers
in solution
- the Sb-Ph derivative is
reasonably air-stable

- displays unusual
charge separation
- first 1,3 diphosphinine
prepareed

Thank you for listening! I hope you learned something.
Reviews to read from this issue:
What Will Chemistry Do in the Next Twenty Years? (Whitesides. 29, 1209)
Organic Synthesis in the Age of Computers (Hendrickson. 29, 1286)

Organic Synthesis-Where now? (Seebach. 29, 1320)
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