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a) Reaction pathway for cyclopalladation of primary amines
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b) Simulated (black) and experimental (red, Stoe image plate detector IP-PDS) powder pattern for 1

c¢) Conformations of minimum and maximum energy according to force field calculations

c b

Conformations corresponding to the force field minimum (a) and in the energy maximum obtained by rotation
around the aryl-OMe bond (b) and the Pd-N(pyridine) bond (¢). CACheVersion 4.9 for PowerMacintosh, Fujitsu,
2003.

Independent molecules in 1 cover a wide range with respect to both soft degrees of freedom: The figure
shows overlap plots [PLATON, A. L. Spek, Acta Cryst., 2009, D65, 148] of the independent molecule 4 and
11 (left) and 9 and 14 (right). Molecules 4 and 9 are shown in black, 11 and 14 in red.
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d) Torsion and dihedral angles characterising the soft degrees of freedom in 1, 1:0.5 MeCN and 2-0.5
MeCN

complex Indep.  Torsion angle Torsion angle 6 Dihedral angle ¢ Ca
mol. Cb
Co-Cp-O-C. (°) C-Cy-0-C (°) Pd coordination vs.
plane through py (°)* ~
1 1 -73.8(8) 16.5(12) 59.0(3) ce &
1 2 152.6(10) 169.5(8) 68.8(3) .
1 3 -83.1(8) 3.5(12) 63.5(4)
1 4 -87.3(10) 2.7(15) 57.6(4)
1 5 -89.3(9) 5.2(13) 49.7(4)
1 6 85.6(9) 173.8(9) 72.4(3)
1 7 -72.8(9) 12.6(13) 72.8(3)
1 8 97.4(11) 177.8(11) 84.4(4)
1 9 99.7(10) 178.0(10) 71.9(4)
1 10 115.7(8) -168.8(8) 73.3(3)
1 11 105.7(10) 136.9(11) 53.3(6)
1 12 129.8(12) -173.7(12) 56.7(4)
1 13 -23.4(11) 9.5(18) 62.7(4)
1 14 5.0(13) 28.7(19) 55.4(5)
1 15 -86.6(13) -19.6(19) 73.4(5)
1 16 168.8(16) -174.5(16) 100.6(5)
10.5 MeCN 1 101.6(3) -167.73) 80.85(13)
1-0.5 MeCN 2 -84.7(3) 7.1(5) 73.98(14)
2:0.5MeCN | 104.1(3) -167.4(3) 79.59(12)
2:0.5 MeCN 2 -84.3(3) 6.2(5) 77.49(13)

All values are given for S configuration.

* Dihedral angle subtended by the Pd coordination plane (amine N, pyridine N, Pd-bonded C, Cl) and the
least squares plane through all non-hydrogen atoms of the pyridine ring; the angle is taken as opposite to the
side of the chiral C atom.
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e) Classical hydrogen bonds in 1

Nr Typ Res Donor ---H....Acceptor Equiv. D-H H..A D..A D-H.A

Pos. Code
1 1 N(11) --H(11A) ..CI(3) i 0.92 2.49 3.407(6) 174
2 1 N(11) --H(11B) ..CI(14) 0.92 2.47 3.312(7) 151
3 2 N(21) --H(21A) ..CI(10) 0.92 2.55 3.458(8) 169
4 2 N(21) --H(21B) ..CI(11) 0.92 2.53 3.378(8) 154
5 3 N(31) --H(31A) ..CI(1) v 0.92 2.42  3.338(7) 172
6 3 N(31) --H(31B) ..CI(13) 0.92 2.50  3.309(7) 147
7 4 N(41) --H(41A) ..C1(7) Vii 0.92 2.51  3.349(7) 152
8 4 N(41) --H(41B) ..CI(5) v 0.92 2.37 3.283(7) 174
9 5 N(51) --H(51A) ..CI(6) ii 0.92 2.51 3.337(7) 150
10 5 N(51) --H(51B) ..Cl(4) i 0.92 241 3.329(7) 176
11 6 N(61) --H(61A) ..C1(7) iii 0.92 2.37 3.267(7) 163
12 6 N(61) --H(61B) ..CI(5) viii 0.92 2.54  3.374(7) 152
13 7 N(71) --H(71A) ..CI(6) Vi 0.92 2.39  3.284(7) 164
14 7 N(71) --H(71B) ..Cl1(4) iv 0.92 246 3.302(7) 152
15 8 N(81) --H(81A) ..CI(9) iii 0.92 2.71  3.609(11) 167
16 8 N(81) --H(81B) ..CI(16) 0.92 2.76  3.575(8) 148
17 9 N(91) --H(91A) ..CI(8) vi 0.92 2.47 3.376(9) 167
18 9 N(91) --H(91B) ..CI(15) Vi 0.92 2.69 3.489(8) 146
19 10 N(101)--H(10G)..C1(2) 0.92 2.48 3.366(8) 162
20 10 N(101)--H(10H)..CI(12) 0.92 2.50 3.365(7) 158
21 11 N(111)--H(11C) ..C1(12) 0.92 2.47 3.388(8) 175
22 11 N(111)--H(11D) ..C1(2) 0.92 2.50 3.330(7) 150
23 12 N(121)--H(12A) ..CI(11) 0.92 2.56 3.414(10) 155
24 12 N(121)--H(12B) ..CI(10) 0.92 2.56 3.395(8) 152
25 13 N(131)--H(13A) ..CI(14) v 0.92 2.46 3.374(8) 172
26 13 N(131)--H(13B) ..CI(3) 0.92 2.49 3.321(8) 149
27 14 N(141)--H(14G) ..C1(13) i 0.92 2.43  3.343(7) 172
28 14 N(141)--H(14H) ..C1(1) 0.92 2.49 3.330(8) 151
29 15 N(151)--H(15A) ..C1(8) 0.92 2.51 3.317(8) 146
30 15 N(151)--H(15B) ..CI(16) 0.92 2.59 3.483(12) 162
31 16 N(161)--H(16G) ..C1(9) iii 0.92 2.61  3.420(11) 147
32 16 N(161)--H(16H) ..CI(15) 0.92 2.50 3.402(11) 169

Equivalent Position Code

i=xy,l+z

ii =Xx,-y,1/2+z

iii = -1+x,y,z
iv=1+x,-y,1/2+z
V=X,y,-1+z
vi=1+x,y,z

vii = -1+x,-y,-1/2+z
Viii = X,-y,-1/2+z
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f) Enantiomer distribution in the unit cell of 1
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Distribution of R-configured (brown) and S-configured (green) molecules in the unit cell of 1; each complex
molecule is represented by the position of its central Pd atom.

g) Structure solution and refinement for 1

In view of the unexpected complexity of the structure, we considered potential pitfalls with data collection and
intensity integration: Twinning or a small number of A/2 reflections might cause an apparently large unit cell. In
the present case, however, reciprocal space is not empty: 63 % of the reflections were observed with / > 26(/), a
very acceptable ratio for a structure of this size. We did not find any indication of modulation. The popular space
group alternative P2,/c can be safely ruled out based on 180 reflections 0k0; they do not match the absence
condition 4=2n. The LePage algorithm [Y. LePage, J. Appl. Cryst. 1988, 21, 983] as implemented in PLATON [A. L.
Spek, Acta Cryst., 2009, D65, 148] did not indicate any potential higher symmetry which might lead to a smaller Z°. 1
forms inversion twins with variable ratio between the domains. Refinement of the structure model was not
straightforward: In the early stages restraints with high weight for the pseudo observations had to be applied, and
isotropic displacement parameters were used for all atoms. In subsequent cycles, heavy atoms were assigned
anisotropic displacement parameters, and the weight of the restraints could be gradually reduced. In the final
refinement stages, anisotropic displacement parameters were assigned to all 304 non-hydrogen atoms in the
asymmetric unit, albeit with rigid bond and isotropicity restraints. Similarity restraints for bond distances and
angles were imposed, whereas the torsional degrees of freedom were freely refined. Upon convergence, i.e. for the
minimum of the target function wR2, a final unweighted agreement factor R1 of 0.1036 for 2769 variables and all
46704 (including weak) observations and a total of 7237 restraints was reached. Residual electron density maxima
of ca. 2.2 eA™ were located in the neighborhood of two metal centers. The metal-peak distances amount to ca 1.2
A which is too long for termination errors from Fourier syntheses. These maxima probably indicate alternative
orientations for molecules 15 and 16 with very small occupancies, visible only for the strongest scattering centers.
In agreement with this hypothesis, the Pd atoms in these residues show significantly higher displacement
parameters than those in all other 14 molecules.
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h) List of references for structures with Z” > 16

J. D. Bernal, Philos.Trans.R.Soc.London,Ser.A, 1940, 239, 135. (CHOLESO03)
L.-Y. Hsu, C. E. Nordman, ACA4, Ser.2, 1981, 9, 35. (CHOESTO1)

L.-Y. Hsu, C. E. Nordman, Science, 1983, 220, 604. (CHOEST11)

L.-Y.Hsu, J. W. Kampf, C.E. Nordman, Acta Cryst, 2002, B58, 260. (CHOEST21)

N. Kasai, K. Yasuda, R. Okawara, J. Organomet. Chem., 1965, 3, 172. (TMESNH)

P. Corradini, E. Martuscelli, G. Montagnoli, V. Petraccone, Eur. Polym. J., 1970, 6, 1201. (HUGDOC)
S. Bruckner, Acta Cryst., 1982, B38, 2485. (BIPCOS01)
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K. L. Fujdala, A. G. Oliver, F. J. Hollander, T. D. Tilley, Inorg. Chem., 2003, 42, 1140. (HUVLAL)

N. I. Golovina, A. V. Raevsky, N. V. Chukanov, B. L. Korsunsky, L. O. Atovmyan, S. M. Aldoshin, Ross. Khim. Zhurnal (Russ.)
(Russ.Chem.J.), 2004, 48, 41-1. (PUBMUU21)

R. Banerjee, P. M. Bhatt, M. T. Kirchner, G. R. Desiraju, Angew.Chem., Int. Ed., 2005, 44, 2515. (LANBOS)
interpreted as modulated in #pls add lanbos_modulation.pdf reference#
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F. Kleinbeck, F. D. Toste, J. Am. Chem. Soc., 2009, 131, 9178. (VUIBAE)

1) Spectroscopic and analytical characterisation of 1 and 2

NMR Data for 1: "H-NMR (400 MHz, CD,Cl,): § = 1.57 (d, 3H, CHMe); 3.51 (s, 3H, 4-
MeO(Ph)); 3.81 (br, 1H, NH>); 4.38 (q, 1H, CHMe); 4.82 (br, 1H, NH,); 5.63 (d, 1H, Hs,
Ph); 6.58 (dd, 1H, H;, Ph); 6.81 d, 1H, H>, Ph); 7.20 (m, 2H, H;, Hs, py); 7.75 (m, 1H,
H, py); 8.54 (m, 2H, H,, Hs, py) ppm. BC-NMR (500 MHz, DMSO): & = 24.89 (s,
C(CHMe)); 55.21 (s, 4MeO(Ph)); 59.96 (s, C(CHMe)); 109.64 (s, C; Ph); 118.72 (s, Cs,
Ph); 122.53 (s, C», Ph); 125.43, 125.69 (s, C;, Cs, py); 138.02 (s, Cy, py); 148.73 (s, Cy
Ph); 150.58 (s, Cs, Ph); 153.63 (s, C;, Cs, py); 157.19 (s, Cs, Ph) ppm. Elem. Anal. Data
for 1: MW= 371.18 g/mol. Calc. C: 45.30 %, H: 4.62 %, N: 7.55 %, Experimental: C:
45.27 %, H: 4.40 %, N: 7.44 %.

NMR data for 2: "H-NMR (400 MHz, CD,Cly): & = 1.57 (d, 3H, CHMe); 3.31 (br, 1H,
NH»); 3.53 (s, 3H, 4-MeO(Ph)); 4.09 (br, 1H, NH>); 4.42 (q, 1H, CHMe); 5.50 (1H, Hs,
Ph), 6.56 (dd, 1H, H; Ph); 6.82 d, 1H, H>, Ph); 7.39 (m, 2H, H;, Hs, py); 7.84 (m, 1H,
H,, py); 8.89 (m, 2H, H,, H;, py) ppm. Elem. Anal. Data for 2: MW= 462.62 g/mol. Calc.
C:36.35 %, H: 3.70 %, N: 6.06 %, Experimental: C: 36.37%, H: 3.94 %, N: 6.31 %.





<<
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /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


