Synthesis, molecular and crystal structure of a tricarbonylchromium complex of
7-(2-phenyl-o-carboran-1-yl)cyclohepta-1,3,5-triene
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The reaction of substituted 1-lithio-o-carboranes with tropylium tetrafluoroborate produces 7-(o-carboran-1-yl)cyclohepta-1,3,5-
trienes, which can also be obtained by decomplexation of the corresponding tricarbonylchromium complexes prepared from
1-lithio-o-carboranes and [(C;H;)Cr(CO);]*BF; .
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The only cycloheptatriene derivative described to date ic  1lad 3 4ad

7-(2-methyle-carboran-1-yl)cyclohepta-1,3,5-trieheyhich was

obtained from 1-lithio-2-methyb-carborane and 7-methoxy- b R=oPh
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triene derivatives along with thais-tricarbonylchromium com-

plexes. Scheme 1Reagents and conditioris hexane-ED, 20 °C, 3 h; ii, hexant
Et,0, 20 °C, 10-20 min; iii, MeCN-THF (35:15); iv, (NHCe(NOy)s,
H,O-MeCN (35:20).

We found that 1-lithio-2-Re-carboraneslab readily react
with tropylium tetrafluoroborat@ in a diethyl ether—hexane
solution to form corresponding 7-(2-&rearboran-1-yl)cyclo-
hepta-1,3,5-trienesa,b in good yields (Scheme 1).

Only one regioisomer of produBtwas isolated in each case.
The correspondingH NMR spectra (in CDG) show three sig-
nals attributed to three pairs of the alkenyl hydrogens and a
peak of one nonalkenyl hydrogen of the cycloheptatrienyl ring.
These data unambiguously indicate that the carboranyl moiety
in pro-duct5 is attached to the 7-position of cyclohepta-1,3,5-
triene. That is, the carboranyl substituent occupies the allyl
position regarding the carbon—carbon double bond system of
the ring. This is important for cycloaddition reactions because a
rather strong electron-accepting effect and the presence of a
bulk carboranyl group lead to a decrease of the reactivity of the
carborane-connected carbon—carbon double bonds in the cyclo-
addition processés.

A reaction of lithiated carboraneka—d with [(C,H,)Cr-
(CO)]*BF; was used to prepare the tricarbonylchromium com-
plexes ofo- andm-carboranyl derivatives of cyclohepta-1,3,5-
triene 4a-d.8 The chromium complexes obtained in 65-75%
yields are red air-stable compounds slowly decomposing in solu-
tion.

a R=o0-Me

Few cen o

Figure 1 General view of a molecule @hb. Selected bond lengths (A):
Cr(1)-C(20) 2.323(8), Cr(1)—-C(21) 2.215(7), Cr(1)-C(22) 2.198(8), Cr(1)-* General procedure for preparation 6&b. To a solution ofLa or 1b

C(23) 2.212(7), Cr(1)-C(24) 2.218(7), Cr(1)-C(25) 2.295(6), C(2)—-C(19)(0.01 mmol) in dry diethyl ether (30 ml) a hexane solution ofLBu
1.550(9), C(1)-C(2) 1.700(9), C(1)-C(13) 1.522(9), C(1)-B(3) 1.680(11),(0.01 mmol) was added. The mixture was stirred at room temperature
C(1)-B(4) 1.679(9), C(1)-B(5) 1.695(11), C(1)-B(6) 1.737(8), C(2)—B(3) for 30 min. Next, compoun# (0.01 mmol) was added. After additional
1.723(9), C(2)-B(6) 1.711(11), C(2)-B(7) 1.741(10), C(2)-B(11) 1.708(10)wigorous stirring for 2.5-3 h, the reaction mixture was quenched with
Cr(1)--C(19) 2.825(8); selected bond angles (°): C(13)-C(1)-C(2) 118.8(S}ater (20 ml). The organic layer was separated and dried with anhydrous

C(1)-C(2)-C(19) 117.6(5), C(19)-C(20)-C(21) 127.3(7), C(19)-C(25)~5q4jym sulfate. The solvent was removed under reduced pressure, and

55(214))_%:2(;.54;(_7():,15(gé))g—(i)(lg)—C(%) 108.8(6), Cr(1)-C(20)-C(19) 92.7(3) ¢ ymn chromatography (silica gel, diethyl ether—petroleum ether) of the
’ ’ residue followed by recrystallization from hexane gaasg85%) or5b

T The terms ¢-carborane’ andm-carborane’ denote 1,2- and 1,7-di- (80%).

carbaelosododecaborane(12), respectively. § Complex4dc was isolated in 2—-3% yield.
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An X-ray study of complextb™ showed that the carboranyl  This work was supported by the Russian Foundation for Basic
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1 Crystallographic data fordb: C,gH,,B;,CrO;, M =446.46, ortho-

rhombic crystals, spase gro#2,2,2,, a=8.292(2),b=8.674(2),c= 8 K. M. Harmon, A. B. Harmon and B. C. Thompsah,Am. Chem. Sqc
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ured on a Siemens P3/PC diffractometer at 120\Mb(<0( radiation, 1967, 937 Bull. Acad. Sci. USSR, Div. Chem. St867,16, 908).

0/26 scan technique,0X 50°), and 3048 independent reflections were
used in further calculations and refinement. The absolute conformation
for the molecule of4db was determined by calculation of the Flack
parameteri = 0.05(5)]. The structure was solved by a direct method and
refined by a full-matrix least-squares technique agd&Ash an aniso-
tropic—isotropic approximation. The positions of hydrogen atoms were
located from the difference Fourier syntheses. The refinement was con-
verged towR,=0.1633 and GOF =0.974 for all 3023 independent
reflections R, = 0.0565 was calculated agaifisfior the 2143 independent
reflections withl > 20(1)]. The number of the refined parameters is 377.
All the calculations were performed using SHELXTL PLUS 5.0 on an
IBM computer. Atomic coordinates, bond lengths, bond anlges and thermal
parameters have been deposited at the Cambridge Crystallographic Data
Centre (CCDC). For details, see ‘Notice to Authdv#ndeleev Commun.
Issue 1, 2000. Any request to the CCDC for data should quote the full
literature citation and the reference number 1135/58.
TT3H NMR spectra (400 MHz, CDglé/ppm).

4a 0.80-2.95 (m, 10H, BH,), 2.05 (s, 3H, Me), 3.83 (m, 1H, 7-H),
3.64 (m, 2H, 1-H, 6-H), 5.04 (m, 2H, 2-H, 5-H), 6.03 (m, 2H, 3-H, 4-H).

4b: 0.9-3.30 (m, 10H, BH,y), 3.10-3.50 (m, 3H, 1-H, 6-H, 7-H),
4.94 (m, 2H, 2-H, 5-H), 5.96 (m, 2H, 3-H, 4-H), 7.23-7.95 (m, 5H, Ph).

4c: 0.90-2.85 (m, 10H, BH,y), 3.16 (br. s, IHHCCB,H,), 3.66
(m, 2H, 1-H, 6-H), 4.02 (t, 1H, 7-R}, ; =3J, ;= 8.8 Hz), 5.00 (m, 2H,
2-H, 5-H), 5.95-6.05 (m, 2H, 3-H, 4-H).

4d: 1.15-3.18 (m, 10H, BH;o), 1.59 (s, 3H, Me), 3.59-3.70 (m, 3H,
1-H, 6-H, 7-H), 4.91-5.00 (m, 2H, 2-H, 5-H), 5.95 (m, 2H, 3-H, 4-H).

5a 1.00-3.75 (m, 10H, BH, ), 1.65 (t, 1H, 7-H3Js ;= 3J; ;= 6.0 Hz),
180 (s, 3H, Me), 5.38 (dd, 2H, 1-H, 6-F, ;= 3J57—60Hz SUPE

=3J, ;= 8.8 Hz), 6.26 (M, 2H, 2-H, 5-H), 6.77 (M, 2H, 3-H, 4-H).

5b 113 (t, 1H, 7-H3J, , =3J5 ;= 6.0 Hz), 1.80-3.70 (m, 10H,§,),
5.32(dd, 2H, 1-H, 6- I—P,J12—3J55—88Hz 3Jg7=3J,7= 6.0 Hz), 6.04
(m, 2H, 2-H, 5-H), 6.42 (m, 2H, 3-H, 49032— J45—32Hz) 7.23(t,
2H, mHg,, J 7.6 Hz), 7.34 (t, 1Hp-Hpy, J 7.6 HZ), 7.44 (t, 2Ho-Hp,,
J 7.6 Hz).

5d: 1.05-3.65 (m, 10H, BH;p), 1.72 (s, 3H, Me), 1.68-1.78 (m, 1H,
7-H), 5.26 (dd, 2H, 1-H, 6-H); ,=3J; 5= 8.8 Hz,3J, ;=3J5 ;= 6.0 H2),
6.16 (M, 2H, 2-H, 5-H), 6.70 (m, 2H, 3-H, 4-H). Received: 5th July 1999; Com. 99/1512
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