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Since the discovery of a stable, crystalline N-heterocyclic carbene Scheme 1

by Arduengo and co-workefsthe chemistry of these compounds Me Me Me Mg
has been studied intensivelyg good part of the interest being a EEN_NmN_N' LiAH, NIV N
consequence of their excellent properties as transition metal li§ands. HC(EO)s, NH4PFe ? ;j 93% A ;]
Their well-established resistance toward dissociation is of particular THE, 5j/ Moo Me , Me
importance in the field of asymmetric catalysis, but despite the

intensive research in this area, only a few efficient enantioselective

catalysts based on chiral carbene ligands are krfotherefore, @ e _KN(SiMeg), NN

novel strategies for the introduction of chirality into these systems é NS N‘)j 7816.30°C é}‘ b “p * CN Y D

are required. Me  Mé Mo e
Much work has focused on the study of structdreactivity 6

relationships in diaminocarbenes. Thus, useful information has been CHCls, KOH WOH

collected about the influence of several structural factors, including J 81% 52 % Me

the steric bulkiness around the carbene cafbtire presence of Me Me Me N

Me Me

electron-withdrawing groups in the imidazole backtSoorein N-ary é/N,N NN é/N,N/\_;;\I Me
substituents,and the presence or absence of unsaturation at the —., H tcis |
C4—C5 bond in the imidazole/dihydroimidazole serfe®ther Me Me Me 5

reported families of stable carbenes include those contaning six-
. . 0 . ;
gqer?\jbg\rled rlngh%,acyllcsllczl fr)i/s;erlng, ﬁlgdﬁifrf]zrintn;?%ro;ylclzlc 87.5) and the N-N bond distances (140.0 and 140.2 pm) do not
ervatives such as _,s,4-nazol-c-ylideneand be azok2- hoint toward a significative conjugation with the amidinium
ylidenes!? Surprisingly, there is no information about the effect of systemi4

NTaIkoxy or N-amlnp groups on the dlamlnocgrpene system. We Several experiments were performed to explore the reactivity of
W.'Sh to re_por_t herem _the sy_nthe5|s and reactivity of 1,3Mals¢ 3. Like its mesityl analogué’ 3 reacts with chloroform in the
dlalkylgmlno)|m|dazoI|n-2-yI_|denes as a new class _of stable het- presence of KOH to afford the CH insertion prodddn 81% yield.
erocyclic carbenes and the first metal complexes derived therefrom. In contrast, heating with NaOEt in EtOH did not afford the expected

i V\rﬁ hie\ve :ce?:rr:tly reporrtedtthle usde (;]f l?:ﬁ-hyc:raf_on%sma;ea; nOVeIOH insertion product, but instead gave dialkylamino 1,2-migration
'gand class for te copper-catalyzed enantioselective product5 as a 9:1 mixture of diastereoisomers in 52% yield.

o s oot o o o gn PO o325 cheved wih KN(SI i TH et v
element. In connection with t%at wori<pwe decided to exp)llore thge temperature{ 78— ~30°C); removal of the solvent and extraction
) " i, ) i with Cg¢Dg afforded the expected free carbebein solution,
|ntroduct|or_1 of_a related structural motif and strategy in the field identified mainly by its characteristiéC NMR C(2) resonance at
of stable diaminocarbenes. 0 234.9 ppm. Interestingly, this peak persisted unchanged after
A A several days at room temperature, thereby confirming the stability
o C N /M ? N of the free carbene in solution. A minor amount30%) of open-
Ble-imine = | _N-N N‘N;j RN MNR 2 é” ke Q chain enamin@ was also detected in the reaction. This air-sensitive
A R compound was formed as the major product when the reaction
mixture was warmed to room temperature in THF. For a preliminary
Accordingly, glyoxal bis-hydrazong& was transformed into the  evaluation of the properties & as a ligand3 was treated with
desired dihydroimidazolium sa8 by reduction (LiAlH,) to bis- [Rh(COD)CIL/KN(SiMes), according to Herrmann’s methodold§y
hydrazine2 and condensation with HC(OEtin the presence of (Scheme 2). In this way, the expected Rh(I) comi@eyas obtained
NH4PF; (Scheme 1). The structure 8f an unprecedented class of  in 55% yield after column chromatography. THE NMR spectrum
dihydroimidazolium salt, was confirmed by X-ray diffraction of 8 shows the characteristic C(2) doublet at 217.1 ppianc =
analysis (see Supporting Information). Structural parameters such47.3 Hz), and its X-ray diffraction analysis (Figure 1) confirmed a
as the pyramidalization percentages of the pyrrolidine N atoms (71 square-planar geometry [C2Rh—Cl angle of 90.8], with a
and 77%), the CNNC(2) torsional angles (84.41.2, 36.4, and C(2)—Rh distance of 200.7 pm and alC—N angle of 106.1
To acquire additional information about the propertiessads a

g stituto de Investigaciones Quicas (CSIC-US). ligand, complexd was synthesized by reactiggwith CO, and its
TInstituto de Ciencia de Materiales de Afag(CSIC). v(CO) stretching frequencies (2071 and 1990 &mvere compared
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Figure 1. ORTEP drawing oB. Hydrogen atoms are omitted for clarity.

Scheme 2
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with previously reported data, indicating that the donor capacity
of 6 is higher than for any other imidazolin-2-ylidenéspproach-
ing that of the best known donots!® This fact suggests a slight
conjugative n— xr interaction by the exocyclic dialkylamino groups
in solution.

A related strategy for the introduction of a chiral backbone into

the target structures was also investigated using proline derivatives.

Thus, addition of PhMgCI to glyoxal RAMP bis-hydrazoi®
afforded an air-sensitive bis-hydrazitfayhich was directly reacted
with HC(OEt) and NH,PF; to afford azolium salil (Scheme 3).
Assuming that the ring-opening side reacti@n< 7) proceeds via
deprotonation at C(4) or C(3},the presence of Ph groups at these
positions inl11 should interfere with this process. In fact, treatment
of 11 with KN(SiMej), afforded pure carbenk2, characterized by
its clean'3C NMR spectrum with the C(2) signal at228.6 ppm.

IH and13C NMR monitoring confirmed the stability df2, as no

changes were observed after a week at room temperature. On the

other hand, reaction dfl with [RhCI(COD)L/KN(SiMe3), as above
furnished complext3 in 53% vyield. The crystal structure of this
compound (Figure 2) reveals close similarities [C{Rh—Cl =
89.8, C(2)-Rh = 203.1 pm, N-C—N = 106.4] with that of 8.

We conclude that the introduction of exocydhgN-dialkylamino
groups maintains many of the properties of imidazolin-2-ylidenes
and even gives rise to a slightly improveddonor capacity.
Consequently, the high structural variability of chiral dialkylamino
groups offers promising possibilities for the introduction of tunable
chiral environments into carbene-based metal catalysts.

Figure 2. ORTEP drawing ofL3. Hydrogen atoms are omitted for clarity.
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