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ta[a,e ]cycIooctens [6] ebenso Interesse zu
wie als potentiellen Vorstufen fUrSynthe-
sen der Cyclobuta[ 1,2:3,4]dicycIopenten-
bzw. as-Indacen-Systeme.
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bzw. 14n-Elektronen enthaltenden Tricyc-
len 4 und 5 [5] kommt als isoelektroni-
schen Heteroanaloga des noch unbekann-
ten as-Indacens sowie des DicycIopen-
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Funktionalisierte Pentafulvene sind
durch verschiedene Substitutionsreaktio-
nen des gekreuzt konjugierten Systems
leicht zuganglich. Sie bewahrten sich als
Edukte flir Synthesen zahlreicher neuer
polycycIischer Kohlenwasserstoffe mit
ausgedehnten n-Elektronensystemen, die
ein Studium der Zusammenhange zwi-
schen Struktur und Bindungsverhaltnis-
sen ermoglichten. Mit Hilfe pentafulve-
noider Bausteine konntenjilngst ebenfalls
die neuartigen, z.T. tieffarbigen Aza-,
Phospha- undThia-heterocyclen 1-5durch
zumeistrechteinfache Synthesen erschlos-
sen werden.

Mitden 1On-Elektronensystemen 1[1]
und 2 [2] konnten erstma1s 'pentalenoide'
Pseudoazulene hergestellt werden. Die 4-
Hetero-s-indacene 3 [3]weisen gleich dem
carbocycIischen Analogon [4] eine weit-
gehende Delokalisierung des formal anti-
aromatischen 12n-Perimeters auf.Den 12-

Pentafulvene - Bausteine fur
Synthesen· neuartiger, farbiger
N-, P- und S-Heterocyclen
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well recognized physical property of cer-
tain solid substances. In a solid solution,
the molecules of the components enter
into the same crystal lattice, usually (but
not always) the crystal lattice characteris-
tic of one of the components. The X-ray
pattern of the resulting crystalline solid is
characteristic and can be clearly differen-
tiated from the pattern of a physical mix-

The commercial importance of solid
solutions has been well documented since
the 1960's. These types of products re-
main an important part of high perform-
ance pigment producers' product lines;

however, the understanding of the techni-
cal aspects of mixed crystals and their
packing phenomena are not well docu-
mented.

The term 'solid solution' describes a
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ture of the same components in the same
proportions. Thus, the X-ray peaks of each
component of a physical mixture can be
distinguished, whereas a characteristic of
a solid solution is a disappearance and/or
shift of many of these peaks.

Solid solutions have been reported for
numerous classes of organic pigments, but
quinacridones have enjoyed the most suc-
cess as commercial products and patented
technologies. Quinacridone solid solutions
are often characterized by their perform-

ance properties in paint, i.e. higher fast-
ness properties and more brilliant colors.
Miles is pursuing a program to study solid
solutions and to infer from solid solution
crystal homogeneity, specific performance
improvements in organic pigments.
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of a second aryne-nucleophilic annelation
method (Scheme 2, Method 2), in which
rearranged 2-(a-lithioarylmethyl) ben-
zonitriles 8 formed by the ring opening of
benzocyclobutenium aryne- nucleophi Ie
adduct 7, are diasteroisomerically trapped
with aromatic aldehyde producing anti-
3,4-diaryl alcoholates 9 which cyclized
smoothly to cis-3,4-diarylisocoumarins
10 in overall yields generally> 60% [4].

Method3. Sammes [5] showed initially
that anthraquinones can be prepared con-
veniently by the [2+4] cycloaddition of3-
lithiophthalides to arynes, which we des-
ignateasMethod3. We have extended this
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Scheme I. Method I: Preparation of /sochromanones

Scheme 2. Method 2: Preparation ofcis-3,4-Diarylisocoumarins (10)
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We report here three quick and effi-
cient polycyclic syntheses which involve
a nucleophilic addition to an aryne in the
key step.

Method 1. This method involves the
preparation of 4-substituted isochro-
manones 6, valuable ortho-diquinometh-
ane precursors, by the intermolecular nu-
cleophilic addition of a-sodio nitriles 4 to
arynes 2a-c, generated by the reaction of
the appropriate aryne precursors la-c with
sodamide in liquid ammonia (Scheme 1).
The resulting ortho methoxy-methylary-
lacetonitriles Sa-c then undergo acid cat-
alyzed cyclization to 4-alkyl- and 4-aryl-
isochromanones 6a-c [1]. The overall
yields of 4-alkyl derivatives are much
higher (40-70%) than those of 4-aryl de-
rivatives (15-50%) due to extensive aryne
amination by ammonia in the a-sodioaryl-
acetonitrile reactions.

Method 2. Since Method 1 is the meth-
od of choice for 4-arylisochromanes, we
attempted to increase their yields by sub-
stituting lithium diisopropylamide (LOA)
and THF for sodamide and ammonia in
the first arynic addition step [2]. However,
these reactions give rearranged 2-aryl-
methylbenzonitriles, likely by a tandem
addition-rearrangement pathway [3]. This
unexpected result lead to the development


