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91.1 Introduction

The chemistry of reactive intermediates has always occupied a significant place in all branches of chem-
istry, Carbenes, as an example of these intermediates, have been the subject of many interesting studies
concerning generation, reaction mechanism, selectivity, multiplicity, and even stability studies. It is no
exapgeration to claim a major role for these fascinating species in the modern chemist's armory for the
synthests of a large number of interesting compounds,

In the past decade or so0,'! our understanding of carbene chemistry has advanced dramatically with
the preparation of persistent triplet dierylcarbenes’ and the isolation of heteroatom-substituted singlet
carbenes,' From this and other work it is clear that the common statement that carbenes only occur as
reactive intermediates is no longer valid, Stable carbenes have attracted little attention until quite recently,
when two groups announced the discovery of phosphinocarbenes as a distillable red oil in 1988° and
imidazo-2-ylidene as high-melling crystals in 1991.° However, these carbenes are stabilized by substituents
with a heteroatom connected to the carbenic atom and thus have a singlet ground state.

Surprisingly, except for the article by Zimmerman and Paskovich in 1964 dealing with dimesitylcar-
bene,” no serious attempts to generate stable triplet carbenes appeared in the literature until the account
i 1990 by Tomioka,”

The coreect name of carbenes is obtained by attaching either the prefix “carbena” or the suffix “ylidene™
tr the name of the skeleton from which it is derived. Carbenes are neutral compounds with a divalent
carbon atom with only six electrons in the valence shell and in which the two non-bonded electrons may
be cither paired (singlet) or unpaired (triplet). Considering the simple carbene ~C:—, the carbon atom
can be either linear or bent; each geometry is describable by a certain degree of hvbridization. The linear
geometry implies an sp-hybridized carbene center with two non-bonding degencrate orbitals (p, and
p,l. Bending the molecule breaks this degeneracy and the carbon atom adopts sp*-hybridization. The p,
orbital (p,) remains almost unchanged while the p, orbital is stabilized because it acquines some s
character.” The influence of substituents on the carbene ground-state multiplicity can easily be analyzed
in terms of electronic and steric effects.’ The multiplicity of the ground state of a carbene is related 1o
the energy of the & and p orbitals. The singlet ground state is favored by a large g—p separation. Hoffman
found that a value of at least 2 ¢V is necessary to impose a singlet ground state, whereas a value below
1.5 ¢V leads to a triplet ground state.'®

BTk | MK, (A0 ek, 0
0 0 by CRC Press |LE 91-1
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Compounds
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Heinz Dirr 96.6 Electron Transfer/Redox Photochromism ..., S6-13
University of Seardond 96.7  Application of Photochromic Materials ... 96- 14

'S'{h.l Intrmiul:tﬂul and Definition

Photochromism is an exemplary field of photochemistry that deals with photochemical reactions that
are reversibly thermally or photoinduced. This term is made up of two parts — photo (light) and chroma
(eolor) — and the suffix “ism® indicates the phenomenon. Photochromism literally means coloration
by light. It has received considerable attention ever since its discovery toward the end of the 19th century,
both for organic or inorganic substances, and is still an active field of research, primarily because of its
actual and potential applications and for its paramount importance in biological phenomena.'*

Photochromism™ ! is a reversible transformation of a single chemical species between two states, whose
absorption spectra are recognizably different, brought about, in at least one direction, by electromagnetic
radiation { Equation 96.1),

hv
Ay s—m———e Bik,) (unimolecular process) (96.1)
& or hv,

Species A is transformed into the higher-energy form B as a result of irradiation with light. The reverse
reaction to reform A usually occurs as a spontancous thermal process, but may also be light induced.
Equation 96.1 holds only for unimolecular reactions. More recently, bimolecular photochromic systems,
based on a cycloaddition or cycloreversion,'™" have also been discovered.

hv,

A or hv,

A + BOL) Cik,) (himolecular process) (96.2)

DR LA LA TR T
© 2000 by ORI Dress L1 26-1
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Heinz Dirr
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76.1 Introduction ......ccceceeeeenenns S w954
Aboel-Magd A. 76.2 Formation of Carbenes .........ccoeeeeeeeereeeeeeesseeeessessessssssessnnn. 959
Abdel-Wahab Carbenes of Coordination Number 1 + Carbenes of Coordination
Assiut University Number 2

76.1 Introduction

Reactive intermediates have always occupied a significant place in all branches of chemistry.
Carbenes, as examples of such intermediates, have been the subject of many interesting studies
concerning generation, reaction mechanism, selectivity, multiplicity, and even stability studies.
Really, it is no exaggeration to claim a major role for carbenes in the modern chemist’s armory for
the synthesis of a large number of molecules that are of interest both for research and for applica-
tions.

The correct name of any carbene is obtained by attaching either the prefix carbene, or the
suffix-ylidene to the name of the skeleton from which it is derived. This chapter focuses on the
generation of divalent carbon intermediate by extrusion of nitrogen. Several other methods are
possible, like formation from tosylhydrazone salts, oxiranes, aziridines, dioxolanes, and
pyrazolenines, from cyclopropanes by photocycloelimination, from transition-metal carbene
complexes or by a-elimination of o,0t-dihalogen compounds.'?

1(6?) 36'ph

A carbene (illustrated above) can exist, in principle, as a singlet '(6?) or as a triplet *(op) species.?
Higher excited configurations are possible but do not play a major role in preparative experiments.
Carbenes, as reactive intermediates, are detected by flash spectroscopy. This method is also used
to measure directly the rate constant of the addition reaction of free carbenes to olefins. UV

0-R493-8634-9/95/50.00+5.50
954 © 1995 by CRC Press, Inc.
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312 8. Photochromic Compounds
8.2 Spirocyclopropenes

subminted by A. A. Abdel-Wahab, H. Diirr

8.2a  4,5-Dicarbomethoxy-3H-pyrazole-(3-spiro-9)-fluorene! 22

O; o mﬂ:m‘a ether o O; N"N

H
CO,CH, O do, CH':'J:C 2

1421 334.3

—_

92.

M

A mixture of 1.90g (9.89 mmol) of 9-diazofiucrene!2P] gnd 1.70 ¢ (11.96 mmol) of
dimethyl acetylenedicarboxylate was dissolved in 10 mL of dry ether. After standing for 24
h, the precipitated vellow crystals were separated in almost quantitative yield, mp 110°C
{methanol).

Anal cale. for CygH4N40,: N 8.38; found: N 8.65.

82b  1,2-Dicarbomethoxycyclopropene-(3-spiro-9)-fluorene!2-]

i O CO,CH,
B

CO,CH O CO,CH
COCH, = T

334.3 306.3

Y

Irradiation of 1.00 g (2.98 mmol) of 8.2a in 150 mL of tetrahydrofuran fhigh-pressure
mercury lamp, Hanav Q 81) at 30 °C gave a quantitative amount of nitrogen and 0.64 g
(70%) of the product 8.2b. Crystallization from methanol or ether/petrolether afforded
colorless crystals, mp 146 °C (yield 70%).

TH-NMR (CDCls, 60 MHz): 6= 3.1 (5), 7.2 - 7.1 {m).
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Dense Fluid Detonation Performance as Calculated
by the Lennard-Jones Equation of State

Mohamed Safwat Abdelazim*
Assiut University, Assiut, Egypt

Abstract

A simple theoretical approach is presented for the
estimation of detonation properties of dense fluid. The
approach is based upon an analytic expression that describes
the Lennard-Jones (LJ) fluid quite accurately. A simple
mixing rule is used to calculate the "effective" one-
component LJ parameters. The theoretical calculations are
tested by comparison with other reliable calculations and
with experimental data for PETN, RDX and liguid NO. Agree-
ment between computed and measured Chapman-Jouguet pressure
Pcg for PETN is excellent over a wide range of doading
densities p, (0.25-1.6 g/em3). A 10%-15% deviation occurs
between the experimental and calculated pressures at higher
fo (>1.6 g/em3). The calculated P 5 for RDX follows the
experimental data closely up to moderate loading densities
(~1.2 g/cm3). Then, the numerical calculations start to
deviate, predicting higher pressure at higher Po- This
deviation is attributable to the occurrence of solid carbon
as a major product component at higher loading densities;
the calculations at the present stage are designed to
handle explosives yielding only gaseous products. The
agreement between the calculated and experimental P.. for
liquid NO is within the limits of experimental accuracy.
Refinement of these theoretical calculations is discussed.

Introduction

The study of gaseous explosives has received a great
deal of attention, and the theory of gaseous detonation is

131
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