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Letters to the Editor

Donor-stabilized germylium cations.
Bis{[bis((O—Ge)chelato)bis(/V, N-dimethylcarbamoylmethyloxy)] -
chloromethylgermylium} hexachlorodimercurate, the first bis-chelate cationic
complex of pentacoordinate germanium with 2-hydroxycarboxamides®

E. P. Kramarova,® A. G. Shipov,” Vad. V. Negrebetsky," S. Yu. Bylikin,® E. A. Komissarov,®
A. A. Korlyukov,® and Yu. I. Baukov™

9Russian State Medical University,
1 ul. Ostrovityanova, 117997 Moscow, Russian Federation.
Fax: +7(495) 434 0329. E-mail: baukov.rgmu@mtu-net.ru
%A, N. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
28 ul. Vavilova, 119991 Moscow, Russian Federation.
Fax: +7(499) 135 5085. E-mail: alex@xrlab.ineos.ac.ru

Among cationic complexes of pentacoordinate ger-
manium,! which have been extensively studied in recent
years, cation-anion complexes containing donor-stabi-
lized germylium cations with (C,0)- and (O,N)-chelate
ligands were investigated in sufficient detail (see, for ex-
ample, Refs 2a—c and references therein). However, data
on the structurally characterized (O,0)-chelate analogs
are limited to hexacoordinate acetylacetonate3?* and
9-oxophenalene3 tris-chelates.

Recently, we have described4 the first representative
of neutral pentacoordinate germanium complexes con-
taining (0,0)-monoanionic bidentate chelate ligands
based on 2-hydroxycarboxamides, viz., the (O—Ge)-che-
late complex with O-[(chloromethyl)dichloroger-
myl]mandelic acid N, N-dimethylamide (1). In the present
study, we found that the reaction of chloromethyltri-
chlorogermane with O-trimethylsilylglycolic acid N, N-di-
methylamide (2) taken in a ratio of 1 : 2 followed by the

* Dedicated to Academician G. A. Abakumov on the occasion
of his 70th birthday.

treatment with HgCl, affords salt 3. The latter is a repre-
sentative of the previously unknown bis-chelate donor-
stabilized cationic complexes of pentacoordinate germa-
nium (Scheme 1).

Scheme 1

CICH,GeCl, HgCl,
- 2 Me,SiCl

2 Me;SiOCH,C(0)NMe,
2
—  {CICH,Ge[OCH,C(O)NMe,],}* 0.5 Hg,Clg2~

3

The intermediate that is formed prior to the treatment
with HgCl, is, apparently, the neutral hexacoordinate bis-
chelate complex CICH,Ge(Cl)[OCH,C(O)NMe,],.

The X-ray diffraction study showed that the germa-
nium-containing cations are located between the chains
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Fig. 1. Structure of cation 3. The atoms are represented by
displacement ellipsoids at the 50% probability level.

Table 1. Selected bond lengths (d) and bond angles (w) in cation 3

Bond d/A Angle w/deg

Ge(1)-0(1) 1.960(3) O(1)-Ge(1)-O(17)  165.82(14)
Ge(1)—0O(17) 1.963(3) O(2)—Ge(1)-0(2") 122.82(15)
Ge(1)-0(2) 1.777(3)  O(1)—Ge(1)—0(2) 85.44(14)
Ge(1)-0(27) 1.781(3) O(1)-Ge(1)—0(2") 88.35(14)
Ge(1)—C(100) 1.936(4) O(2)—Ge(1)—0(1") 87.26(14)
Oo(1)—C(1) 1.281(6) O(1)—Ge(1)—0(2")  85.42(13)
0(2)—C(2) 1.407(5) C(100)—Ge(1)—0(2) 119.18(18)

C(100)—Ge(1)—0(2") 117.99(18)
C(100)—Ge(1)—O(1)  97.20(17)
C(100)—Ge(1)—O(1") 87.26(14)

of the [HgCl;7],, polyanions. The shortest intermolecular
distance between the Ge atom and the chlorine atom of
the cation (Ge(1)...C1(10) [—x + 1, -y, -z + 1]) is
4.425(1) A. The distance between the Ge(l) and
CI(1) atoms of the [HgCl;~], polyanion is 5.390(1) A.
Hence, the interactions of the Ge atom with not only the
anion but also with the CI1(10) atom of the chloromethyl
group can be reliably excluded.

The cation in the structure of 3 has a bis-chelate struc-
ture (Fig. 1, Table 1). The coordination polyhedron of
the Ge(1) atom can be described as intermediate between
a trigonal bipyramid and a square pyramid. The contribu-
tion of the trigonal bipyramid to the coordination poly-
hedron of the Ge atom? is 72%. The equatorial positions
are occupied by the O(2), O(27), and C(100) atoms; the
axial positions, by the O(1) and O(1") atoms. The dis-
placement of the Ge(1) atom from the equatorial plane
toward the O(1) atom is 0.007 A. The O(1)—Ge(1)—O(1")
and O(2)—Ge(1)—0O(2") angles are 165.8(1)° and
122.8(2)°, respectively.

The Ge(1)—0(2) and Ge(1)—0O(2") bond lengths
are similar to those in the cationic complex with the
O, N ligand.2¢ The axial Ge(1)—O(1) and Ge(1)—O(1")
bonds are somewhat shorter than those in the cationic
complexes with C,O ligands.®

The complete X-ray diffraction data for complex 3
will be published elsewhere.

Bis{[bis((O—Ge)chelato)bis(NV, N-dimethylcarbamoylmethyl-
oxy)]chloromethylgermylium} hexachlorodimercurate (3). The
CICH,GeCl; compound (1.14 g, 0.005 mol) was added dropwise
with stirring to a solution of compound 2 (1.75 g, 0.01 mol) in
CHCI; (5 mL). The reaction mixture was allowed to stand for
16 h and then refluxed for 1 h. The solvent was removed by
evaporation, the oily residue was dissolved in CH3CN (5 mL),
and HgCl, (1.54 g) was added to the solution. The crystals that
precipitated after 1 day were filtered off. The yield of complex 3
was 2.2 g (70%), m.p. 221—222 °C (CH;CN). Found (%):
C, 17.04; H, 2.86; N, 4.31. C;gH3¢ClgGe,Hg,N,Og. Calcu-
lated (%): C, 17.07; H, 2.86; N, 4.42. IR (Specord IR-75, KBr
cell, CH5CN), v/em~!: 1660 (NCO). 'H NMR (Varian XL-400,
400.1 MHz, CD3;CN), &: 2.99 and 3.15 (both s, 3 H each,
NMe,); 3.49 and 3.53 (both d, 1 H each, CH,Cl, 2JH’H =114
Hz); 4.59 and 4.64 (both d, 2 H each, CH,O0, 2JH’H = 4.5 Hz).

This study was financially supported by the Russian
Foundation for Basic Research (Project No. 05-03-32964)
and the International Association for the Promotion of
Cooperation with Scientists from the Independent States
of the Former Soviet Union (INTAS, Grant 03-51-4164).

References

—

. Yu. I. Baukov and S. N. Tandura, in The Chemistry of Organic
Germanium, Tin and Lead Compounds, 2, Ed. Z. Rappoport,
Wiley, Chichester, 2002, 961.

2.(a) S. Yu. Bylikin, E. P. Kramarova, S. A. Pogozhikh, A. G.
Shipov, Vad. V. Negrebetsky, Yu. E. Ovchinnikov, and Yu. I.
Baukov, Izv. Akad. Nauk, Ser. Khim., 2003, 1632 [ Russ. Chem.
Bull., Int. Ed., 2003, 52, 1720]; (b) E. A. Komissarov, A. A.
Korlyukov, E. P. Kramarova, S. Yu. Bylikin, Vad. V.
Negrebetsky, and Yu. 1. Baukov, Acta Crystallogr., Section C,
2007, 63, m144; (c) V. N. Khrustalev, I. A. Portnyagin, 1. V.
Borisova, N. N. Zemlyansky, Yu. A. Ustynyuk, M. Yu.
Antipin, and M. S. Nechaev, Organometallics, 2006, 25, 2501;
(d) I. A. Portnyagin, V. V. Lunin, and M. S. Nechaev, Izv.
Akad. Nauk, Ser. Khim., 2007, 892 [Russ. Chem. Bull., Int.
Ed., 2007, 56, 926)].

3.(a) T. Ito, K. Toriumi, F. B. Ueno, and K. Saito, Acta
Crystallogr., Sect. B, 1980, 36, 2998; (b) S. K. Pal, F. S.
Tham, R. W. Reed, R. T. Oakley, and R. C. Haddon, Poly-
hedron, 2005, 24, 2076.

4. A. G. Shipov, E. P. Kramarova, T. P. Murasheva, Vad. V.
Negrebetsky, S. Yu. Bylikin, A. A. Korlyukov, and Yu. 1.
Baukov, Izv. Akad. Nauk, Ser. Khim., 2005, 2164 [ Russ. Chem.
Bull., Int. Ed., 2005, 54, 2233].

.D. Kost, V. Kingston, B. Gostevski, A. Ellern, D. Stalke,
B. Walfort, and 1. Kalikhman, Organometallics, 2002, 21, 2293.

6. (a) Yu. E. Ovchinnikov, Yu. T. Struchkov, Yu. I. Baukov,

A. G. Shipov, E. P.Kramarova, and S. Yu. Bylikin, Izv. Akad.

Nauk, Ser. Khim., 1994, 1421 [Russ. Chem. Bull., 1994, 43,
1346 (Engl. Transl.)]; (b) Yu. E. Ovchinnikov, Yu. T.
Struchkov, Yu. I. Baukov, A. G. Shipov, and S. Yu. Bylikin,

Izv. Akad. Nauk, Ser. Khim., 1994, 1427 [Russ. Chem. Bull.,
1994, 43, 1351 (Engl. Transl.)].

W

Received May 28, 2007





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
    /Helvetica
    /Times-Roman
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


