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Summary

Because of steric effects the Cr(CO); group in tricarbonyl(1-trimethylsilyl-2,3-di-
methoxybenzene)chromium does not take up an anti-eclipsed conformation with
respect to the trimethylsilyl group, but instead adopts the opposed conformation
nearly eclipsing that group.

Lithiation of arenetricarbonylchromium complexes is well documented [1,2]. For
example, Card and Trahanovsky [3] and Semmelhack [4] observed the concurrent
formation of 2-methyl- and 2,6-dimethyl-anisole after treatment of (anisole)tri-
carbonylchromium with n-BuLi, Mel, and h» or I,: lithiation occurred ortho to the
methoxy group on a carbon not eclipsed by a Cr—CO bond ('"H NMR data: Table 1,
entry 1). When the oxygen of the phenoxy group carried a bulky group, Widdowson
et al. [5] observed a regiocontrolled lithiation predominantly meta to the heteroatom
in the case of (n°-triisopropylsiloxybenzene)tricarbonylchromium ('H NMR data:
Table 1, entry 2): lithiation occurred mainly at a carbon eclipsed by a Cr-CO
bond *.

* In the case of the toluene [3], ethylbenzene [3], mera-xylene [3], meta-diisopropylbenzene [10],
N, N-disubstituted aniline [3,11,12] and 2-methyl-7-methoxy-1-endo-tetralol [13] tricarbonylchromium
complexes, lithiation occurs mainly on a carbon eclipsed by a Cr—CO bond of the most stable
conformer. These carbons are also attacked during a nucleophilic reaction by a-cyano- or a-alkoxy-
carbanions [1,2,6]. In the case of the bulkier t-butylbenzenetricarbonylchromium attack by a-cyano-
carbanions [14] and deprotonation [3] mainly occurred at the mera position.
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TABLE 1. '"H NMR DATA FOR ARENETRICARBONYLCHROMIUM COMPLEXES (C) AND
THEIR CORRESPONDING FRER ARENES (F)
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“CDCL." Acetone-d,. 4 treated by n-BuLiand D,0. ¢ 4 treated by CF,(¢ D0 SiH (Fn- SiH (O
"4+ n-Buli. D,O. % 4 treated by CFCO.D. 7 3 treated by CECO-D07 4007 ppm. b Hie)y does not
show shielding on compiexation similar to that of H{4) because substituent efivets on the chemical shifts
of the arente protons are different for the free arene and for the complex due 1o the Tovering of the ring

current in the latter [16].



Fig. 1. ORTEP view of the structure of [Cr(CO)4(n'-1-trimethylsilyl-2,3-dimethoxybenzene)] (4).

We reported [6] that lithiation of (veratrole)tricarbonylchromium (staggered con-
formation in the solid state) by n-BuLi in THF at —78°C followed by silylation with
Me,SiCl gave 1.4-bis(trimethylsilyl)-2,3-dimethoxybenzenetricarbonylchromium (3)
and (1-trimethylsilylveratrole)tricarbonylchromium (4).

We report here the results of a study of the conformation of complex 4 in solution
and in the solid state. We present 'H NMR data determined for some arenetri-
carbonylchromium complexes and their corresponding free arenes in order to see
whether the resonances of the arenic protons could provide information about the
regioselectivity of the lithiation of arenetricarbonylchromium complexes.

The '"H NMR spectrum of (1-trimethylsilylveratrole)tricarbonylchromium * con-
tained a doublet (5.08 ppm) assigned to the ortho proton H(6) to the SiMe, group,
the H(5) and H(4) protons giving rise, respectively, to a triplet (5.37) and a doublet
(5.73) (Table 1, entry 4). The H(6) proton was therefore the most shielded arenic
proton. The shielding on complexation for H(6), given by [8(H(6)(1-trimethyl-
silylveratrole) — 8(H(6)(1-trimethylsilylveratroletricarbonylchromium)] was 1.91
ppm, the largest observed (Table 1, entry 4). '"H NMR data for other veratroletri-
carbonylchromium derivatives are also reported in Table 1 in order to establish the

* Complexes 3 and 4 are obtained in similar yields (32% in each case) when the reactions are performed
without TMEDA (tetramethylethylenediamine); complex 3 is the major product when (veratrolejtri-
carbonylchromium is treated with n-BuLi and Me;SiCl with TMEDA at —78°C in THF.




Fig. 2. Projection of the tripod Cr(CO) on the planc of the arene ring. Distances are in A {e.sd. are less
than 0.009 A).

chemical shifts of the arenic protons of complex 4. These data indicated clearly that
in solution complex 4 did not possess the expected anri-eclipsed conformation (4a)
with respect to the SiMe, group *.

Some '"H NMR data were previously reported [7.8] for arenetricarbonvlchromium
complexes containing bulky substituents. For this type of anr-eclipsed monosub-
stituted arenetricarbonylchromium complex, such as t-butyl [7] (Table 1. entry 9)
a.a-di-t-butyltoluenetricarbonylchromium (8] (Table 1. entry 11 the X-rav structure
confirmed an anti-ecipsed conformation [15]) or ortho-disubstituted complexes
having a defined conformation [9]. it is well known that the chemcal shifts of orrho-
and para-eclipsed arenic proton signals appear further downfield than meta-anii-
eclipsed arenic protons; the shielding on complexation of eclipsed arenic protons,
S(H(F)) — 8(H(C)) are the smallest {6.8,9] (Table 1. entries 9, 10, 11). We observed
exactly the opposite result for the H(6) proton of complex 4 showing that this
complex adopts another conformation.

In the light of the above NMR data, the X-ray structure of (I-trimethylsilvi-
veratrole)tricarbonvlchromium (4) was determined. This clearly demonstrated that

* MS (Cl) M™ =346: "H NMR (8 {ppm). Mc,CO-d): SiMe; 0.49 (SH). OMe 382 (3H). OMe 3.90
(3H); ArH 5.08 (d. J 6.1 Hz, 1H). ArH 537 (dd. J 6.1-6.6 Hz, 1H). ArH 373 (d. J 6.6 Hz 1H) IR
{em 1 CHCIL): 1965, 1880,
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complex 4 adopted an unprecedented almost eclipsed conformation (4b) relative to
the SiMe, group in the solid state. An ORTEP view of structure 4 is represented in
Fig. 1, and shows the 2-methoxy group perpendicular to the arene ring and directed
toward the Cr(CO), entity. A projection of the tripod Cr(CO), onto the plane of the
arene ring is shown in Fig. 2: the torsion angles C(3)-G-Cr-C(9), C(5)-G-Cr-C(10)
and C(1)-G-Cr-C(11) are, respectively, 14.5(6)°, 14.0(6)° and 13.8(5)° (G is the
centre of the arene ring).

Compound 4 represents the first example of an arenetricarbonylchromium com-
plex with a conformation in which a chromium-carbonyl bond almost eclipses a
bulky group such as SiMe,:

SiMe, SiMe,
MeO MeO
MeO MeO
(4 a) (4b)
Experimental

The crystal selected for X-ray analysis was a troncated parallelepiped (0.060 X
0.034 X 0.020 mm®). Preliminary precession and Laue photographs showed the
crystal to be monoclinic space group P2, /c with a 16.787(6), b 7.668(4), ¢ 12.980(7)
A, B 95.18(4)° and V 1664 A’. The measured density (1.39 g cm™*) agreed with

TABLE 2

ATOMIC COORDINATES FOR [(#*-1-TRIMETHYLSILYL-2,3-DIMETHOXYBENZENE)TRI-
CARBONYLCHROMIUM] IN A AND e.s.d.s IN PARENTHESES

Atom x/a y/b z/c B,
Cr 0.19307(6) 0.0337(1) —0.00246(7) 3.79(2)
Si 0.3770(1) 0.2597(3) —0.0974(1) 4.84(5)
O1) 0.2452(3) 0.0840(5) —0.2443(3) 4.8(1)
0O(2) 0.0839(3) 0.0770(6) —0.2337(3) 5.6(1)
0O(3) 0.0885(4) —0.2810(7) —0.0327(4) 7.5(2)
0O(4) 0.1817(3) —0.0003(6) 0.2246(3) 5.4(1)
O(5) 0.3337(4) —0.2073(3) 0.0259(5) 9.2(2)
C(1) 0.2651(3) 0.2291(8) —0.0837(4) 3.9(2)
C(2) 0.2126(4) 0.1482(7) —0.1596(4) 3.6(2)
C(3) 0.1293(4) 0.1464(8) —0.1534(4) 4.2(2)
C(4) 0.0983(4) 0.2212(9) —0.0656(5) 4.7(2)
C(5) 0.1485(4) 0.3025(9) 0.0093(5) 5.0(2)
C(6) 0.2330(4) 0.3135(8) 0.0015(5) 4.5(2)
(7 0.2352(5) —0.1013(8) —~0.2668(6) 6.1(2)
C(®) —0.0007(4) 0.05%(1) —-0.2268(7) 6.9(3)
(&) 0.1285(4) —0.161(1) ~0.0231(5) 4.6(2)
C(10) 0.185%(4) 0.0123(8) 0.1369(5) 4.3(2)
C(11) 0.2814(5) —0.115(1) 0.0144(5) 5.7(2)
C(12) 0.4252(5) 0.062(1) ~0.1481(7) 8.1(3)
C(13) 0.3837(5) 0.447(1) ~0.1886(6) 6.7(2)

C(14) 0.4262(5) 0.315(1) 0.0319(5) 6.9(3)
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TABLE 3
BOND LENGTHS (A) AND ANGLES (%) IN [(9"-1-TRIMETHYLSIE VE-23-DIMETHOXY -

Cr- (i ]
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CO13)-85 Cldy PO Ctdrv sy iy
33 O

C2p-Celyes

(8 Cre-Coly

Z =4 2111 independent reflexions were collected at room temperature on a
home-made automatic diffractometer with Mo-K | radiation in the #- 24 scan mode
up to 24, 467 The scan width was A¢ = 1.20 + 0.34351and taking nto account the
KK, dispersion. Two standard reflexions (0 8 €, 7 2 4) monitored every 100
reflexions remained constant. Intensities were corrected for Lorents and polarization
effects but not for absorption (g 4.84 ecm ). 1779 reflexions with 7> do( /) were
considered as observed and used in further calculations.

The structure was solved by the heavv-atom method. Successive Fourer svitheses
led to the atomic coordinates of all non hvdrogen atoms. Hvdrogens were introduced
in theoretical calculated positions. Full matrix least-squares refinements of atomic

parameters led to the final discrepancy factors R= (XL [/ 1 F 1L/ )= 0058
and R = (Xw(| F, [~ F o N ED) 7= 0046 with w o= 166,00y In the last

least-squares cvele 4 /0 was less than 0.02. Al calculations were performed on the
IRIS 80 computer of the Université Pierre et Marie Curie using the program SHELX
76.

The atomic coordinates for non-hvdrogen atoms are shown in Table 2. and
significant bond lengths and angles in Table 3. Lists of thermal parameters and
caleulated and observed structure factors are available from the authors on request.
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