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Supplemental information

Crystal Structure Determination. Crystals of 1 and 2 were selected directly from the
residual mother liquor and quickly moved by needle into a drop of paratone oil. The
paratone-covered crystal was then mounted on a glass fiber and immediately cooled in a
nitrogen cold stream to 150 K. A full hemisphere of data was then collected on a Bruker
APEX II diffractometer. The structure was solved by direct methods and refined against
F? using SHELX-97." Hydrogen atoms were added geometrically and refined using the
riding model. No other constraints/restraints were needed to obtain a reasonable structure
for non-hydrogen atoms. The structure refined down to an R; value of 2.38 % for 1 and
2.28 % for 2. In the case of [1], the Flack parameter refined to approx. 7% towards the
end of the refinement, suggesting a small degree of racemic twinning. Refinements using
an inversion twin law indicated 7.208% racemic twinning for this crystal and improved
the R; value to 2.36%.

' G. M. Sheldrick, Acta Cryst. 4, 2008, 64, 112.

Tables presenting complete crystallographic parameters, bond distances/angles and
atomic coordinates of TcBry(PMes)s and Tc,Brs(PMes), are presented below:

Table 1. Crystal data and structure refinement for TcBr,(PMe;),

Empirical formula C12 H36 Br2 P4 Tc

Formula weight 562.11

Temperature 149(2) K

Wavelength 0.71073 A

Crystal system Tetragonal

Space group 1-42m

Unit cell dimensions a=9.4771(10) A o= 90°.
b=9.4771(10) A B=90°.
c=12.123(3) A v=90°.

Volume 1088.8(3) A3

Z 2

Density (calculated) 1.715 Mg/m3

Absorption coefficient 4.614 mm’!

F(000) 562

Crystal size 50 x 50 x 50 mm?

Theta range for data collection
Index ranges

Reflections collected

2.73 t0 30.49°.
-11<=h<=9, -13<=k<=13, -6<=I<=17
2631
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Independent reflections
Completeness to theta = 30.49°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter

889 [R(int) = 0.0272]

99.4 %

Full-matrix least-squares on F?
889/0/34

0.963

R1=0.0236, wR2 =0.0516
R1=10.0311, wR2 =0.0538
0.000(15)

Largest diff. peak and hole 0.773 and -0.324 e.A-3

Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 10%)

for TcBr3PMe3 Om. U(eq) is defined as one third of the trace of the orthogonalized UY tensor.

X y z U(eq)
Te(1) 10000 10000 10000 15(1)
Br(1) 10000 10000 7862(1) 24(1)
P(1) 8215(1) 8215(1) 9694(1) 18(1)
(1) 6679(3) 8738(3) 8870(2) 26(1)

C(2) 7364(4) 7364(4) 10865(4) 30(1)
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Table 3. Bond lengths [A] and angles [°] for TcBr3PMe3 Om.

Te(1)-P(1)#1
Te(1)-P(1)#2
Te(1)-P(1)#3
Te(1)-P(1)
Te(1)-Br(1)
Te(1)-Br(1)#3
P(1)-C(2)
P(1)-C(1)#4
P(1)-C(1)

P(1)#1-Te(1)-P(1)#2
P(1)#1-Te(1)-P(1)#3
P(1)#2-Tc(1)-P(1)#3
P(1)#1-Te(1)-P(1)
P(1)#2-Te(1)-P(1)
P(1)#3-Te(1)-P(1)
P(1)#1-Te(1)-Br(1)
P(1)#2-Tc(1)-Br(1)
P(1)#3-Tc(1)-Br(1)
P(1)-Te(1)-Br(1)
P(1)#1-Te(1)-Br(1)#3
P(1)#2-Te(1)-Br(1)#3
P(1)#3-Te(1)-Br(1)#3
P(1)-Te(1)-Br(1)#3
Br(1)-Te(1)-Br(1)#3
C(2)-P(1)-C(1)44
C(2)-P(1)-C(1)
C(1)#4-P(1)-C(1)
C(2)-P(1)-Tc(1)
C(1)#4-P(1)-Te(1)
C(1)-P(1)-Te(1)

2.4213(11)
2.4213(11)
2.4213(11)
2.4213(11)
2.5925(7)
2.5925(7)
1.821(5)
1.833(3)
1.833(3)

91.344(6)
91.344(6)
162.38(4)
162.38(4)
91.344(6)
91.344(6)
81.19(2)
98.81(2)
98.81(2)
81.19(2)
98.81(2)
81.19(2)
81.19(2)
98.81(2)
180.0
101.11(14)
101.11(14)
97.6(2)
119.98(16)
116.69(10)
116.69(10)

Symmetry transformations used to generate equivalent atoms:

#1 -x+2,-y+2,z  #2 -y+2.x,-z+2 #3 y,-x+2,-z+2 #4yx,z
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Table 4. Anisotropic displacement parameters (A2x 10%) for TcBr3PMe3_Om. The anisotropic

displacement factor exponent takes the form: -2n2[ h? a*2U!! + ... +2 hka* b* U!2]

Ull U22 U33 U23 U13 U12
Te(1) 14(1) 14(1) 15(1) 0 0 0
Br(1) 28(1) 28(1) 16(1) 0 0 -4(1)
P(1) 18(1) 18(1) 18(1) 0(1) 0(1) 2(1)
c(1) 22(2) 30(2) 27(1) 3(1) -4(1) 2(1)
CQ) 31(2) 31(2) 27(3) 4(1) 4(1) -4(2)

Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3)

for TcBr3PMe3 Om.

X y z U(eq)
H(1A) 6997 9224 8202 39
H(1B) 6080 9372 9304 39
H(1C) 6139 7896 8665 39
H(1C2) 6890(40) 7930(40) 11270(30) 44

H(2C2) 6640(40) 6640(40) 10660(40) 44
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Table 6. Crystal data and structure refinement for Tc,Brs(PMes),

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 28.52°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

C6 H18 Br2 P2 Tc

409.96

150(2) K

0.71073 A

Monoclinic

C2/c

a=18.0903(19) A o= 90°.
b=9.3365(10) A B= 115.1040(10)°.
c=17.232(3) A y=90°.
2635.5(6) A3

4

2.066 Mg/m?

7.352 mm’!

1576

2.49 to 28.52°.

D4<=h<=24, -12<=k<=12, -23<=I<=23
18170

3335 [R(int) = 0.0261]

99.7 %

Full-matrix least-squares on F?
3335/0/101

1.087

R1=0.0228, wR2 = 0.0620
R1=0.0272, wR2 = 0.0638

0.786 and -0.404 e.A-3
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Table 7. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for Tc,Bry(PMes)s. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Te(1) 5000 3258(1) 2500 16(1)
Tc(2) 5000 975(1) 2500 16(1)
Br(1) 3877(1) 4374(1) 1202(1) 29(1)
Br(2) 5828(1) -135(1) 1793(1) 26(1)
P(1) 5874(1) 3812(1) 1778(1) 24(1)
P(2) 3829(1) 411(1) 1157(1) 22(1)
C(1) 5947(3) 5765(4) 1741(3) 37(1)
C(2) 6940(2) 3280(4) 2257(3) 39(1)
C(3) 5547(3) 3319(4) 658(2) 36(1)
C4) 2816(2) 947(4) 1024(2) 32(1)
C(5) 3821(2) 897(4) 131(2) 34(1)
C(6) 3739(2) -1538(4) 1079(2) 36(1)

Table 8. Bond lengths [A] and angles [°] for Tc,Brs(PMes),.

Te(1)-Te(2) 2.1316(5)
Te(1)-P(1)#1 2.4454(8)
Te(1)-P(1) 2.4454(8)
Te(1)-Br(1)#1 2.5218(4)
Te(1)-Br(1) 2.5218(4)
Te(2)-P(2) 2.4415(8)
Te(2)-PR)#1 2.4415(8)
Te(2)-Br(2)#1 2.5196(4)
Te(2)-Br(2) 2.5196(4)
P(1)-C(2) 1.816(4)
P(1)-C(3) 1.822(4)
P(1)-C(1) 1.832(4)
P(2)-C(4) 1.819(3)

P(2)-C(5) 1.819(3)



P(2)-C(6)
Tc(2)-Te(1)-P(1)#1
Tc(2)-Te(1)-P(1)
P(1)#1-Tc(1)-P(1)
Tc(2)-Te(1)-Br(1)#1
P(1)#1-Tc(1)-Br(1)#1
P(1)-Tc(1)-Br(1)#1
Te(2)-Tce(1)-Br(1)
P(1)#1-Tc(1)-Br(1)
P(1)-Tc(1)-Br(1)
Br(1)#1-Tc(1)-Br(1)
Te(1)-Tc(2)-P(2)
Te(1)-Tc(2)-P(2)#1
P(2)-Tc(2)-P(2)#1
Tc(1)-Te(2)-Br(2)#1
P(2)-Tc(2)-Br(2)#1
P(2)#1-Tc(2)-Br(2)#1
Tc(1)-Tc(2)-Br(2)
P(2)-Tc(2)-Br(2)
P(2)#1-Tc(2)-Br(2)
Br(2)#1-Tc(2)-Br(2)
C(2)-P(1)-C(3)
C(2)-P(1)-C(1)
C(B3)-P(1)-C(1)
C(2)-P(1)-Te(1)
C(3)-P(1)-Te(1)
C(1)-P(1)-Te(1)
C4)-P(2)-C(5)
C(4)-P(2)-C(6)
C(5)-P(2)-C(6)
C(4)-P(2)-Tc(2)
C(5)-P(2)-Tc(2)
C(6)-P(2)-Tc(2)
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1.827(4)
102.20(2)
102.20(2)
155.60(4)
114.394(11)

85.01(2)
84.98(2)
114.393(11)
84.98(2)
85.01(2)
131.21(2)
102.46(2)
102.46(2)
155.07(4)
114.305(11)
85.12(2)
84.68(2)
114.305(11)
84.68(2)
85.12(2)
131.39(2)
102.5(2)
102.08(18)
102.12(18)
120.12(13)
119.79(13)
107.49(13)
102.54(17)
102.19(18)
102.29(18)
118.86(12)
120.88(12)
107.42(13)

Symmetry transformations used to generate equivalent atoms:

#1 -x+1,y,-z+1/2
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Table 9. Anisotropic displacement parameters (A2x 103) for Tc,Brs(PMes)s. The anisotropic

displacement factor exponent takes the form: -2mt%[ h2a*>Ul! + ... + 2 h k a* b* U2 ]

Ull U22 U33 U23 U13 U12
Te(1) 16(1) 17(1) 15(1) 0 6(1) 0
Te(2) 16(1) 17(1) 14(1) 0 6(1) 0
Br(1) 26(1) 29(1) 24(1) 6(1) 4(1) 5(1)
Br(2) 29(1) 29(1) 26(1) -1(1) 15(1) 6(1)
P(1) 25(1) 24(1) 28(1) 4(1) 14(1) -1(1)
P(2) 22(1) 24(1) 17(1) 2(1) 5(1) 2(1)
c(1) 44(2) 26(2) 45(2) 2(2) 24(2) -4(2)
CQ) 27(2) 42(2) 52(2) 9(2) 22(2) -12)
C@3) 51(2) 36(2) 3002) 6(2) 25(2) 2(2)
C(4) 18(2) 41(2) 29(2) 2(1) 2(1) -4(1)
C(5) 36(2) 43(2) 18(2) 2(1) 9(1) 0(2)
C(6) 43(2) 24(2) 35(2) -9(1) 10(2) -7(2)

Table 10. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 103)

for TCQBr4(PMeg>4_

X y z U(eq)
H(1A) 5409 6171 1490 55
H(1B) 6232 6019 1401 55
H(1C) 6239 6129 2312 55
H(2A) 7176 3497 2859 58
H(2B) 7228 3792 1987 58
H(2C) 6980 2269 2179 58
H(3A) 4982 3562 340 54
H(3B) 5618 2307 617 54
H(30) 5870 3829 427 54
H(4A) 2755 738 1539 48
H(4B) 2412 429 554 48

H(4C) 2746 1956 909 48



H(5A)
H(5B)
H(5C)
H(6A)
H(6B)
H(6C)
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4337
3729
3393
3736
4194
3240

654
1908
384
-1917
-1928
-1794

131
40
-320
1595
1000
599

51
51
51
54
54
54





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


