cipitate formed was filtered off, washed with methanol and ether, and dried to give 0.42 g
(78%) CpaVC1(NCS). Found: C, 47,69; H, 3.74; C1, 12,76; N, 5.,14; V, 18.45%. Calculated
for C,,H,0CINSV;: C, 48.10; H, 3,67; C1, 12,91; N, 5,10; V, 18,55%, MesSiCl and excess
Me3SiNCS were qualitatively determined by gas-liquid chromatography.

b) A mixture of 0,72 g CpoVCl and 2,3 g BusSaNCS (1:2 ratio) in 30 ml toluene was
heated in an evacuated ampul for 2 h at 120°C, The yellow-green precipitate formed was fil-
tered off and washed with toluene in vacuum to give 0,70 g (71%) Cp.V(NCS),. Found: N, 9.11;
S, 21.49%Z. Calculated for CyzHioN.S.V: N, 9,42; S, 21,57%, Vacuum distillation of the fil-
trate gave 1.52 g of a mixture of (BusSn), and BusSnCl, in which iodometric titration in-
dicated 0.1 g (11%) (BusSn)z. The yield of BusSnCl was 1.42 g (74%).

c) A mixture of 0.99 g Cp.VCl and 1.13 g EtsSnNCO (1:1 ratio) in 15 ml toluene was
maintained in an evacuated ampul for 24 h at 20-25°C, The solution turned from blue to strong
blue-violet [2], Then 0.34 g HC1 in dioxane (two-fold excess) was added to the solution obtained
in vacuum. The ampul was opened in the air. A green precipitate of 0.50 g (42%) Cp,VC1(NCO)
was isolated after 24 h. Found: C, 50.97; H, 4.20; Cl, 13.26; N, 5.39;V, 20.09%Z. Calculated
for C,,H,;oCINOV: ¢, 51.09; H, 3.90; C1, 13.71; N, 5.41; V, 19.70%.

CONCLUSIONS

Vanadocene monochloride and vanadocene dichloride react with organotin and organo-
silicon pseudohalides, RyMNCX (RgM = BusSn, MesSi and X = 0, S), to give the corresponding
vanadium (IV) d'-complexes, Cp,V(NCX)., or Cp,VCL(NCX).
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HYDROGENATION OF n®~FLUORENYL LIGAND IN THE ACETYLATION
OF n°-FLUORENYLTRICARBONYLMANGANESE

I. A. Lobanova, A. S. Batsanov, UDC 542.941:542,951.1:541.49:
V. I. Zdanovich, Yu. T, Struchkov, 547.678.3:546.711
and N. E. Kolobova

Facile hydrogenation has been reported for the multiple bonds of the six-membered rings
of transition metal n®-indenyl complexes [1-3], which are similar to n°~fluorenyl derivatives.
However, attempts to hydrogenate the double bonds of the six-membered rings of the n®-fluorenyl
ligand in (n®-C,4Hy) (n3-C,,Hg)2rCl, proved unsuccessful [4]. )

We have observed the hydrogenation of one double bond of the n®-fluorenyl ligand in
the acetylation of n®-fluorenyltricarbonylmanganese (I) by the action of excess CHsCOCl and
AlCl; in CHzCl,. n°-(2-acetyl-3,4~dihydrofluorenyl)tricarbonylmanganese (III) was isolated in
6% yield in addition to the acetylated complex (II) [5] and the products of loss of the n-
ligand (IV) and (V). (See scheme on the next page.) Complex (III) is an orange crystalline com-
pound withmp 137-139°C. The IR spectrum of (III) in CH,C1l, has bands for the terminal CO groups
at 1956 and 2030 cm™* and for the COCH, group at 1672 cm™', which is shifted toward lower fre-
quencies by 15 ecm”* in comparison with vC=0 in complex (II) (1687 cm™!) due to conjugation
with an aliphatic double bond. The mass spectrum of (III) shows peaks with m/z 348 (M%),

292 [M—2€0]%, 264 [M—3CO0]1t, and 262 [M—3C0—H,]. The ion with m/z 262 is absent in the mass
spectrum of (II).

A. N. Nesmeyanov Institute of Heteroorganic Compounds, Academy of Sciences of the
USSR, Moscow. Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 3, pp.
682-684, March, 1988. Original article submitted July 11, 1986.
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The structure of (III) was confirmed by x~ray diffraction structural analysis, which
showed that the independent part of the unit cell contains two molecules (A and B) with identi-
cal geometry (mean values are given). Cyclopentadienyl ring E of the dihydrofluorenyl ligand
in (III) (Fig. 1) has n 3.attachment to the manganese atom and is almest coplamar to aromatlc
ring F. The dlfference in the Mm—C(five-membered ring) bond lengths characteristic for n®-
fluorenyl [6, 7] and n S-indenyl complexes is observed. C® atom of the 7-ligand is closest to the
manganese atom: Mm<C®, 2.163; Mm—C®°, 2.212; Mo—C*?, 2.2253 Mm—C'2, 2.191; MmC'®, 2.197 .
3,4-Dihydro ring D has half-chair conformation. The Czcl(‘,”C11 fragment is planar to the

nearest +0.04 A, while C?® and C“ atoms extrude from this plane by 0.7 and -0.23 & (toward and
away from the Mn atom). The C'-C? bond length (1.353 A) is characteristic for a C=C bond

conJ?gated with C=0. The acetyl substituent is almost coplanar to the dihydrofluoroenyl system.

We should note the significant difference in the Mnr~CO bond lengths: Mo—C'® (1.862)>
n—C15 (1.791) > Mn—C'7 (1.743 &) in molecules A and B, apparently due to the effect of the
n®-ring [8].

We may assume that the reduction of a double bond of the n®-flucrenyl ligand upon the
acetylation of (I) proceeds througn an ionic hydrogenation mechanism., In acid media, the
partial protonation of the COCHs; group of reaction product (II) probably proceeds initially.
Conjugation of the CO group with the benzene ring double bonds leads to the induction of a

TABLE 1. Atomic Coordinates (x10“, x10° for Mm, x10° for H)

Molecule A Molecule B
Atom -
X Y zZ X Y Zz

Mn 42946 (5) 69757 (3) 13972(2) | 105565(5) | 53003(3) 36498(2)
01 4870(3) 8542(1) 884 (1) 10077 (3) 3694 (1) 4114(1)
02 1286(3) 7401(2) 1940 (1) 13559(3) 4874(2) 3101(1)
o3 2335 (3} £380(2) 273(1) 12441(3) 5889 (2) 4791 (1)
0% 5560(3) 8623(2) 3844 (1) 9588(3) 3618(2) 1262 (1)
Ct 5005 (4) 6930(2) 2874(1) 9873 (4) 5361(2) 2179(1)

2 5482(4) 7651(2) 3078(2) 9430(4) 4633 (2) 1977(2)
o 6355 (5) 8193(2) 2687(2) 8546 (5) 4086(2) 2360(2)
C* 7389 (4) 7803(2) 2255 (1) 7490 (4) 4470(2) 2789(2)
-C3 7949 (4) 6795(2) 962(2) 6880(4) |- 5471(2) 4076 (1)
C* 7880(5) 6263(2) . 481(2) 6884 (4) 6021 (2) 4547 (2)
o 6945 (5) 5570(2) 473(2) 7810(4) 6719(2) 4562(2)
c8 5375 {4} 5373(2) 931(2) 8833(4) 8903 (2) 417(2)
'C® 4992 (4) 5951 (2) 1839(1) 9871 (4) 6329 (2) 3116 (1)
cr 5477 (4) 6645 (2) 2291 (1) 9386 (4) 5646 (2) 2759(1)
Cit 6608 (4) 7085(2) 1974 (1) 8256 (3) 5199(2) 3070(1)
Ci2 6894(4) |- 6646(2) 1435(1) 7952 (4) 5632(2) 3609 (1)
C13 5911 (4) 5941 (2) 1420(1) 8929 (4) 6335(2) 3631 (1)
Cte 5041 (4) 7977 (2) 3671(2) 9940 (4) 4296 (2) 1401 (2)
C1s 3905 (5) 7532(2) 4038(2) 10946 (5) 4786(3) 1003 (2)
16 4594(4) 7929(2) 1074(1) 10300¢4) 4326(2) 3951 (1)
cr 2456 (4) 7248(2) 1718¢1) 12395 (4) 5038(2) 3330(2)
18 3091 (4) 6615(2) 707 (2) 11714 (4) 5652 (2) 4349(2)
H! 439(4) 658(2) 311 (1) 1051 (4) 570(2) 197(2)
H! 695 (4) 856 (2) 293(1) 786 (4) 363(2) 209(2)
Hs? 523(6) 852(3) 237(2) 953(7) 370(4) 267(3)
gt 775 (4) 814(2) 197(2) 710(4) 408(2) 309(2)
He? 840(5) 764 (2) 254(2) 646(5) 460 (2) 253(2)
Hs 860(4) 724(2) 98(2) 626(5) 498(2) 408(2)
He 853 (4) 435 (2) 18(2) §10(4) 502(2) 487(2)
H 694 (4) 521(2) 15(2) 774 (4) 710(2) 488(2)
H® 534(4) 490(2) 93(2) 933(5) 737(3) 412(2)
He 430(3) 555(2) 204(1) 1056 (4) 677 (2) 301(2)
Hts- 417(7) 702 (4) 404(3) 983(7) 559 (4) 125(3)
His2 418(6) 768(3) 445(2) 1056 (6) 473(3) 66(2)
He2 272(6) 760(3) 385(2) 1187 (6) 471(3) 108(2)
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Fig. 1. Structure of molecule A in crystalline n°-
(2-acetyl-3,4-dihydrofluorenyl)tricarbonylmanganese
projected on the plane of the n®-ring. The hydrogen
atoms are not shown.

positive charge on the carbon atom of the ring with substituent addition of ‘a hydride ion
from the medium. The ionic hydrogenation of a,B-unsaturated ketones such as benzalaceto-
phenone and dibenzalacetone in the case of insufficient hydride ion donor (1l:1 substrate:
hydride ion donor ratio) proceeds selectively at the C=C bond with the formation of the
corresponding saturated ketones in high vield [9].

EXPERIMENTAL

The IR spectra were taken on a UR-20 spectrometer. The mass spectra were taken on
an MS-30 mass spectrometer. ’

The x-ray diffraction structural analysis was carried out on a Syntex P2, automatic
four-circle diffractometer using MoKa radiation and a graphite monochromator at —120°C. The
calculations were carried out on an Eclipse S/200 computer u51ng the INEXTL programs [10].

The unit cell parameters of the monoclinic crystals at —120°C are as follows: a = 8.147(4),
= 16.966(6), c = 21.878(8) X, B = 96.62(3)°, V = 3004(2) X%, z=8, CyeH;sMnO4, dcalc = 1.53
g/cm’, space group P2,/c, u(MoKa) = 9,4 em™*. The intensities of 4301 independent reflections
with I 2 20 were measured by 6/20 scanning (26 < 55°). The structure was solved by the heavy
atom method and refined in the block diagonal method of least squares in the anisotropic ap-
proximation for the nonhydrogen atoms and isotropic approximation for the hydrogen atoms to
= 0.040 and Ry = 0.047 (weighting scheme W~ ' = 0§-+0.0001 Figxp). The atomic coordinates are

given in Table 1. The temperature factors may be obtained from the authors.

Preparation of n®-(2-Acetyl-3,4-dihydrofluorenyl)tricarbonylmanganese (III). A solu-
tion of 1.5 ml (19.01 mmoles) CH,COCl and 0.66 g (4.94 mmoles) AlCls in 50 ml CH,Cl; was added
dropwise with stirring to a solutlon of 0.75 g (2.47 mmoles) (I) [11] in 75 ml CH,Cl. at 20°C.
After 1 h, the mixture was poured into water. The organic layer was separated, washed with
water, dried, and evaporated. The residue was subjected to chromatography on a florisil
column. The broad yellow zone was eluted with CH.Cl, and repeated chromatography on a floro-
sil column gave 0.34 g (40%Z) (II), 0.02 g (6%) (III), 0.05 g (7%) (IV), and 0.12 g (27%) (V).
Products (II), (IV), and (V) were identified according to their IR, PMR, and mass spectra [5].

CONCLUSIONS

The acetylation of n®-fluorenyltricarbonylmanganese is accompanied by the hydrogenation
of the n®-fluorenyl ligand and formation of n®-(2-acetyl-3,4-dihydrofluorenyl)tricarbonylman~
ganese, whose structure was established by x-ray diffraction structural analysis.
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STUDY OF THE REACTIONS OF HALOGEN AND MERCURY HALOGEN DERIVATIVES
OF METAL CARBONYLS WITH SAMARIUM AND YTTERBIUM

G. Z. Suleimanov, V. N. Khandozhko, UDc 541.124:542.91:3470254.9'121:
R. Yu. Mekhdiev, P. V. Petrovskii, I. M. Yanovskaya, 661.668:546.659:546,.668
0. L. Lependina, N. E. Kolobova, and I. P. Beletskaya

In a continuation of investigations into the metal carbonyl derivatives of the bi-
valent and tervalent lanthanides [1, 2] we have studied the reactions of the halides L(CO)pMX
and mercury halides L(CO)pHgX of metal carbonyls (M being an atom of a transition metal) with
the zero-valent lanthanides Ln in relation to their oxidative addition through the M-X and
M-HgX bonds.

The basis used for this are the reactions of Ln with R—I (R being, alkyl, aryl, carbonyl
[3, 4], which lead to Grignard-like reagents RLnI, as well as the reactions of Ln with RHgl
which give the heterobimetallic intermediates R-Hg-LnI [5].

It has been shown that in the reactions of L{CO)M—X with activated S5m and Yb, depend-
ing on the reaction conditions, the nature of the lanthanide and the transition metal, and the
ratioc of the reactants, either metal carbonyl derivatives of bivalent Sm or Yb (I)~(XVII) are
formed or mixtures of the mono- and bis-metal carbonyl derivatives of the tervalent lanthanides

—20—30°, THF
—> L(C0), MLaX
L(CO),M—X +nLoo—1/ . (I)—(XVII)
20--380°,

~—— L(CO), MLoX; + [L(CO), M],LnX

L(CO),MLnX : L(CO),M = M(CO);, M=Mn, Ln=8m, X=CI(I), Br(ll), I(III);

Ln = Yb, X = CI(IV), Br(V), I(VI), M = Re, Ln = Yb, X = CI(VII), Br(VIIl), I(IX):
L(CO), M = Co(CO);, Ln = Yh, X = I(X); L(OC), .M = Mo(CO)Cp, I}ﬁ = Igrlo, ]'.?1,1 =( Snzz

X == CI(XI), Br(XII I(XIID); Ln= = 7 { s =
Ln=Yb,)i=1((xv1)1’), (XIII); Lo=Yb, X =CUXIV), Br(XV), I(XVI}; M=W,.
The pentacarbonyl halides of Mn are more reactive than the Re analogs, in accordance
with the values of their reduction potentials [6].

The optimum conditions for the synthesis of the Mn complexes (I)-(IV) are: reaction
temperature 0°C and 2-3-fold excess of lanthanide. For the Re derivatives (VII)-(IX) it is
analogous but using a 2-3-fold (X = Cl) or 3=4-~fold (X = Br) excess of lanthanide. In the
case of (CO);Rel, irrespective of the reaction conditions, mixtures of rhenium pentacarbonyl
derivatives of bivalent and tervalent Sm and Yb are formed.

A convenient method for obtaining the complexes (CO)sRelnIl (Ln = Yb (IX) or Sm (XVIII)
is the reaction of (CO)sReHgl with the activated lanthanides in THF at —10 to —20°C.
(CO);ReHgI + nLn® — (CO);ReLnl -+ Hg
(IX), (XVIII)
According to the IR spectra the reactions of (CO)sMnHal (Hal Cl, Br) with Ln, ir-
respective of the conditions, give mixtures of Ln®t complexes of the type (CO)sMnLnX, and
[ (CO) sMn];LnX.

A. N. Nesmeyanov Institute of Heteroorganic Compounds, Academy of Sciences cof the
USSR, Moscow. Institute of Inorganic and Physical Chemistry, Academy of Sciences of the Azer-
baidzhan S8R, Baku. M. V, Lomonosov Moscow State University. Translated from Izvestiya Akad~
emii Nauk SSSR, Seriya Khimicheskaya, No. 3, pp. 685-690, March, 1988. Original article sub-
mitted May 14, 1986.
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