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Allenes are versatile building blocks with growing importance Scheme 2.  Ni(0)-Mediated [3+2] Cyclization of Chromium Alkeny!
in organic synthesis and in transition metal-mediated carbarbon Carbene Complexes 1 with Allenes 2
bond forming reactionsThe major synthetic limitation is concerned OMe
with the increasing selectivity problems derived of the presence of OMe R2
two reactive orthogonal double bonds, so that the control of the (CO)Cr?™ F R! + :.:< M
allene constitutional group selectivity represents currently an R toluene, 25°C R3
important challengé.On the other hand, Fischer-type carbene 1 2 R 4 R2
complexes have become valuable tools in stoichiometric transition
metal-mediated organic synthesi$Vhereas the benzannulation l T
reaction with alkynes represents probably the most relevant process
of Fischer carbene complextstudies of their reactivity toward MeO
allenes are restricted to the simplest systéfnis. 1987, Aumann LnNi
found that pentacarbonyl[(methoxy)benzylidene]chromium(0) forms R2
metal trimethylenemethane complexes with alletiashile Hwu 3 OMe
et al. described some years later the insertion reaction of pentac- R R®
arbonyl[(methoxy)ethylidene]chromium(0) and -tungsten(0) into the l n
C—H bond of vinylidene cyclopropanésn both cases, the authors  emgyal of the solvent, and column chromatography purification
suggest the occurrence of an alkenylidenemetallacyclobutane g owed one to isolate 4-alkylidenecyclopenteA@s 60—78% yield
intermediate which undergoes reductive demetalation erHGr (Scheme 2, Table 21 This [3+2] cyclization is chemo- and
elimination/reductive demetalation, respectively. We report herein regioselective, the unsubstituted allerreCbeing solely involved.
that pentacarbonyl[alkenyl(methoxy)carbene]chromium(0) com- The formation of cycloadduct can be explained by chromium

plexes undergo selective —E%_Z] cycloado!ition to allenes in the  pickel exchang®'2 followed by [2+2] cycloaddition through the
presence of nickel(0) or rhodium(l) species, the nature of the metal o5 sypstituted €C to generate the intermediatésandlll , and

~ R’
—— | LyNi \\
R%__~

being responsible for the chemoselectivity. reductive elimination of Ni(0).
The thermal reaction (1,2-d|ch|oro§thane, D) of pentacar- The particular nature of rhodium carbene complékpsompted
bonyl[E-styryl(methoxy)carbene]chromium(@xand 1,1-diphenyl- 5 at this point to examine whether a new reaction course might

or 1,1-dimethyl allenes? leads, after silica gel treatment, to operate. Gratifyingly, when carbene complegegere mixed with
4-phenyl-3-buten-2-one3 in 70—80% yield. This metathesis 1,1-disubstituted allene® (1.5-3 equiv) (CHCl,, 25°C, 18-36
reaction, a very unusual process for alkoxy carbenes of chrorhium, h) in the presence of 10 mol % of [(naphthalene)(cod)Rh]EEbF

is in agreement with the participation of a metallacyclobutane cyclopentene derivativesa—h were obtained in good yields, after
specied that evolves via the retro {22] cycloaddition, rather than  column chromatography (Scheme 3, Table 1). The reaction of
through reductive metal elimination, as found for simple carbenes -5/pene complexelswith monosubstituted allenes under the same

(vide supra) (Scheme 1). reaction conditions afforded exclusively theans-configurated
Scheme 1. Thermal Reaction of Alkenyl Carbene Complex 1la Table 1. Cyclization of Carbene Complexes 1 and Allenes 2 to
and 1,1-Disubstituted Allenes 2 Cyclopentenes 4 and 5 in the Presence of Ni(0) and Rh(l)
OMe entry R! R? R® 4 (%) 5 (%)
(CO)scr)\/\Ph 1. (CHCl), MeO oy 0 1 p-MeOGH; Ph Ph 4a(70) 5a(75)
1a _60C M 2 Ph Ph Ph 5b (84)
. 2. Si0, | 3 2-furyl Ph Ph 5c(92)
R 70-80% |R [M = (CO),Cr] Ph 4 Ph Me Me 4b(78)
== R 5  p-MeOGH Me Me 4c(68) 5d(82)
2 R | 3 6  2-furyl Me Me  4d(69)
_ 7 ferrocenyl Me Me 5e(65)
(R=Ph, Me) 8  1-cyclohexenyl Me Me 5f (42)
9  p-MeOGH, —(CHg)s— 5g(93)
Considering that Ni(0) is a well-known catalyst in carbaarbon 10 2-furyl —(CHy)s— 4e(72)
bond formation with allenésand our own experience on the change 11~ p-MeOGH,4 Ph Me 5h (68)°
of reactivity of chromium carbene complexes toward alkynes when g Z'Herg CH '5;‘ : g! gﬁ;
Ni(cod), js presen?,the react_ion of alkenyl carben&sar_ld aIIer_1es 14 KMeOQ;Hj CH,CH,OH H sjk a7
2 (3 equiv) was carried out in the presence of 1 equiv of Ni(god)
(toluene, 25°C, 3—4 h). Exposure of the reaction crude to light, aYields of isolated productg.Isolated as a 1.5:1 trans/cis mixture.
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