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Reactivity of Carbanions of Fischer-Type Carbene Complexes with Pyrylium Salts.
Synthesis of new y-Methylenepyran Carbene Complexes via an Addition-Oxidation-
Deprotonation Process.
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Abstract : The condensation reaciion beiween y -unsubstituted pyrylium saits and carbanions or Fischer-
type carbene complexes allowed the synthesis of new y -methylenepyran carbene complexes. “C NMR
data and single cristal X-ray analysis suggest a delocalisation of the oxygene lone pair of the heterocycle.
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The reaction under basic conditions of y-unsubstituted pyrylium salts with compounds possessing active
methyl or methylene groups, is well documented'. After oxidation and deprotonation, it leads to y-methylene
yrans. As the a carbanions of Fischer-ty
condensation reaction with y-unsubstituted pyryiium saits couid provide a simpie route to a new ciass of
unsaturated carbene complexes of group 6 transition metal carbonyl®. Access to new unsaturated carbene
complexes is of interest since they are widely used in organometallic' and organic’ syntheses. In this

communication, we show that the pyry

allows easy formation of y-methylenepyrans” bearing a
metal carbonyl carbene fragment.

Carbanion 1a ( scheme 1), generated from n-butyilithium and the corresponding Fischer-type carbene
complex, was reacted with 2,6-diphenyltetrafluoroborate pyrylium salt 2a. After chromatography, deep
purple y-methylenepyran complex 3a (43% yield) was obtained. A small quantity of yellow pyran complex 4

(13% yield) also formed. Using two equivalents of 2a, and adding triphenylcarbenium tetrafluoroborate salt to
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According to previous studies', the formation of 3a was the result of 4a oxidation by the excess of 2a, or

more efficiently by the triphenylcarbenium tetrafluoroborate salt. The pyrylium salt Sa obtained, deprotonates
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as soon as it forms, leading to 3a. It is worth noting that 1) the pyran 4a was also slowly oxidized to 3a by

dioxygen in diethylether solution or in a solid state incorporated into a thin layer chromatography plate. 2) the

intermediate nvrvlium salt 8a could be obtaine
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solution of 3a in CH,Cl, (scheme 1).
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The reaction was extended, without any modification, to 2,6-dithiophenylpyrylium salt 2b and to 2,6-
diarylpyrylium salts 2c¢ and 2d which are known to exhibit a thermotropic liquid crystalline behaviour®. y-
methylenepyran complexes 3¢, 3d and 3e were obtained in moderate yield (25, 20 and 30% respectively).
Finally the reaction of fused ring pyrylium salts 2f with carbanion la afforded the expected tricyclic y-

methylenepyran complex 3f in 54% yield (scheme 2). On the other hand, when carbanion la was opposed to
3,5, 6-tetra h

vinvrvlium salt 2e. the reaction. nerhans for steric reasons. stopned at the pyran stage
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We examined then the action of carbanion of the diethylaminocarbene complex lc. Thus, treating
ddition of trityl salt gave the yellow pyran complex 4c¢ in
43% yield. In this case, the formation of the aminocarbene y-methylenepyran complex analogous to 3a did not
occur’. However, the substitution from 3a of the methoxy group by an ethylamino group®, provided easy
access to the expected ethylamino unsaturated carbene complex 3g'® (37%yield ; scheme 1). The
transformation performed using diethylamine was unsuccessful.

3 Compcuﬁus 3a-3
A and pyrylium B structures'? (scheme 3). The colour of compiexes 3a-3f (deep purpie) together with the high
field '*C resonance of the carbenic carbon atom of 3a'? (8 = 284 ppm) indicate a delocalisation of the oxygen

lone pair of the pyran ring'’. Single crystal X-ray analysis of 3f (Figure 1) gave complementary information

Figure 1. ORTEP drawing of complex 3f.
Selected bond distances A: W-C1, 2.218 (7); C1-O1, 1.318 (9) ; C1-C2, 1.43 (1) ; C2-C3, 1.40 (1) ; C3-C4, 1.44 (1) ; C4-C3,
1.33 (1) ;C5-02, 1.346 (8) ; C6-02, 1.372 (9); C6-C7, 1.36 (1) ; C7-C3, 1.43 (1). Bond angles (°): W1-C1-0O1, 130.0 (6) ; WI1-

C1-C2, 120.1 (5) ; C2-C1-0O1, 109.9 (7) ; C1-C2-C3, 131.2 (7) ; C2-C3-C4, 124.3 (7) ; C2-C3-C7, 120.3 (6) ; C4-C3-C7, 115.2
6) ; C3-C4-C5, 121.2 (7) ; C4-C5-02, 122.4 (6) ; C5-02-C6, 119.0 (5) ; 02-C6-C7, 122.2 (6) ; C6-C7-C3, 119,9 (6).

The W-C (carbene) distance (2.218A) proves to be significantly longer than the W=C distance found in
the (CO)sW=C(OMe)Ph complex (2.05 A)'"®. This value suggests some contribution of the resonance structure
B (scheme 3). In addition, the alternating bond distance pattern between the carbon atoms of the heterocycle is
not much different from that found in pyrylium salts substituted in the y position by p-
dimethylaminophenyi'® or cymentrenyi'’ electrondonating groups. In these salts the pyran resonance structure
significantly contributes to the valence bond description'®. However, the C1-C2, C2-C3 bond distances (1.43

and 1.40 A) reveal that the contribution of the pyran resonance structure A remains important. Finally, the

559



560

colour of the ethylamino carbene complex 3g (yellow), together with the *C NMR resonance of the carbenic
carh (& = 242 nnm) which ic cloce ta thace found in the non-ovvoenated uncaturated comnlevas® cnogects
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that, in this case, the pyrylium character is less developed as a consequence of the delocalisation of nitrogen

lone pair (scheme 3C).
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