Supplementary data
Experimental section

General: 'H and °C NMR spectra were recorded on Bruker DRX-500 or DPX-400 MHz
spectrometers; chemical shifts for 'H and '?C NMR spectra are referenced to residual solvent
peaks with respect to TMS = 0 ppm. Infrared spectra were recorded on a Shimadzu FTIR-
84008 spectrophotometer with solid samples on a Golden Gate diamond ATR accessory.
Electrospray mass spectra were recorded using a Finnigan MAT LCQ mass spectrometer.

Electronic absorption spectra were recorded using a Varian-Cary 5000 spectrophotometer.

2,2'-Bipyridine-6-carbaldehyde was prepared by a reported method.'
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[Fe{(S)-1}2]1[PFs],

(5)-(—)-1-Phenylethanamine (24.2 mg, 0.200 mmol) and 2,2'-bipyridine-6-carbaldehyde (36.8
mg, 0.200 mmol) were dissolved in MeOH (3.0 cm’). Solid FeClL-4H,0 (19.8 mg, 0.100

mmol) was added at room temperature while the mixture was stirred. The resulting purple



solution was stirred for 1 h. Aqueous NH4PF¢ (163 mg, 1.00 mmol, 5.0 cm’ ) was then added
dropwise while the reaction mixture was stirred and a purple precipitate formed. The
suspension was allowed to stand for another one hour, and was then filtered by suction, and
the solid washed with MeOH/H,0 (3.0 cm’, v/v 1:5). The purple solid was redissolved in
MeCN. After filtration, the filtrate was concentrated to dryness, and then dried in vacuo over
P,0s. [Fe{(S)-1},][PF¢]» was isolated as a purple solid (60.2 mg, 76.0%). The
diastereoisomeric ratio was determined as 1.2 : 1 from the 'H NMR spectrum. Major
diastereoisomer: '"H NMR (500 MHz, CD;CN) & / ppm 8.80 (s, 2H, H"), 8.74 (d, J = 7.8 Hz,
2H, H®), 8.53 (t, J = 8.0 Hz, 2H, H®*), 8.26 (d, J = 8.1 Hz, 2H, H™), 7.65 (d, J= 7.9 Hz, 2H,
H™), 7.56 (t, J = 7.7 Hz, 2H, H*"), 6.96 (m, 2H, H*), 6.94 (m, 2H, H*’), 6.70 (t, J = 7.6 Hz,
4H, H®), 6.38 (d, J = 7.5 Hz, 2H, H"®), 6.03 (d, J = 7.7 Hz, 4H, H*), 3.91 (quartet, J = 6.2
Hz, 2H, H®), 1.32 (d, J = 6.6 Hz, 6H, H"®); *C NMR (126 MHz, CDsCN): & / ppm 168.4
(CY), 161.6 (C*), 161.0 (CP%), 158.3 (CP%), 153.1 (C*%), 139.9 (C*), 139.4 (C "), 138.5
(CP%, 130.3 (CP%), 129.9 (C), 129.6 (C), 128.7 (C™), 126.4 (C™?), 124.8 (C™), 123.8
(CP), 67.5 (CY), 23.9 (CM°). Minor diastereoisomer: 'H NMR (500 MHz, CD;CN) & / ppm
8.58 (overlapping, 6H, H®™B*®%) 857 (s, 2H, H%), 8.00 (d, J = 7.9 Hz, 2H, H*), 7.73 (t, J =
7.8 Hz, 2H, H*), 7.13 (t, J = 7.3 Hz, 2H, H®), 7.02 (t, J = 6.6 Hz, 2H, H*), 6.93
(overlapping, 4H, H®), 6.44 (d, J = 5.5 Hz, 2H, H"%), 6.39 (overlapping, 4H, H?), 4.11
(quartet, J = 6.9 Hz, 2H, H®), 0.87 (d, J = 6.9 Hz, 6H, H"); *C NMR (126 MHz, CDsCN): &
170.2 (C%), 162.4 (CB%, 161.9 (C®%), 158.0 (C*?), 153.3 (C*%), 140.4 (C**), 139.1 (C®Y,
138.4 (CY, 130.5 (C®), 130.0 (C), 129.1 (C*), 128.9 (C*), 128.1 (C?), 125.2 (C*,
124.7 (C®?), 70.5 (C), 20.9 (C™).

For the mixture of diastereoisomers: IR (solid, crn_l): 1609w, 1456m, 1400w, 1381w, 1178w,
835s, 764s, 739m, 702m, 667w, 555s. UV/VIS Ama/nm (2.5 x 10” mol dm >, CH;CN) 267
(¢/10° dm® mol ™" em ™ 26.2), 318 (22.2), 363sh (2.20), 483 (4.96), 585 (8.16). ESI-MS
(MeOH) m/z 775.2 [M — PFq]" (calc. 775.2), 315.2 [M — 2PF¢]*" (base peak, calc. 315.1).
Found C 48.83, H 3.85, N 9.06; CssH34F2FeNeP,-0.5H,0 requires C 49.58, H 3.72, N 9.13%.

[Fe{(S)-2}2][PFq],

(5)-1-(Naphthalen-1-yl)ethanamine (34.2 mg, 0.200 mmol) and 2,2'-bipyridine-6-
carbaldehyde (36.8 mg, 0.200 mmol) were dissolved in MeOH (3.0 cm™). Solid FeCl,-4H,0
(19.8 mg, 0.100 mmol) was added and the purple violet solution was stirred for 1 h. Excess

aqueous NH4PFg (163 mg, 1.00 mmol, 8.0 cm®) was added dropwise while the mixture was



stirred and resulted in the formation of a red-brown precipitate. The suspension was allowed
to stand for 1 h, and was then filtered under suction, and the solid washed with MeOH/H,0O
(3.0 cm’, v/v 1:5). The resulting solid was redissolved in CH;CN and the mixture filtered.
The filtrate was concentrated to dryness, and the solid dried in vacuo over P,Os. [Fe{(S)-
2},][PFs], was isolated as a red-brown solid (82.2 m, 80.6%). The reaction was fully
diastereoselective. 'H NMR (500 MHz, CD;CN) 8 / ppm 8.96 (s, 2H, H"), 8.56 (d, J= 7.8 Hz,
2H, H®), 7.93 (t, J= 7.6 Hz, 2H, H™"), 7.86 (d, J= 8.2 Hz, 2H, H**), 7.57 (m, 2H, H), 7.56
(overlapping, 4H, H*"“7), 7.53 (m, 2H, H*"), 7.49 (d, J= 8.2, 2H, H™), 7.43 (m, 2H, H®),
7.42 (d,J=7.9, 2H, H»), 6.89 (t, J= 6.1 Hz, 2H, H"®), 6.41 (t, J = 7.2 Hz, 2H, H®), 1H),
6.33 (d, J=5.5 Hz, 2H, H"®), 5.82 (d, J= 6.3 Hz, 2H, H®), 4.77 (quartet, J = 6.3 Hz, 2H,
H), 1.54 (d, J = 6.5 Hz, 6H, HY); '*C NMR (126 MHz, CDsCN): § 169.1 (C%), 161.1 (C®%),
160.8 (C®%), 157.7 (C*?), 153.2 (C*%), 139.9 (C**), 138.3 (C®%), 135.6 (C"), 134.8 (C*),
130.6 (C*), 130.3 (C®%), 130.2 (C™*), 129.3 (C™®), 128.7 (C*), 128.5 (C*), 127.4 (C™P),
126.4 (C°), 124.5 (C*), 123.9 (C), 123.1 (CY"), 122.5 (C®%), 63.4 (C"), 23.1 (C™°). IR
(solid, cm™): 1607w, 1558w, 1456w, 1383w, 1178w, 831s, 766s, 739m, 667w, 611w, 555s.
UV/VIS Amax/nm (2.5 x 10 mol dm™, CH3;CN) 270 (&/10° dm® mol™ cm™' 29.1), 315 (21.8),
357sh (6.16), 483 (4.92), 585 (8.04). ESI-MS (MeOH) m/z 875.3 [M — PF4]" (calc. 875.2),
365.3 [M — 2PF¢]*" (base peak, calc. 365.1). Found C 54.23, H 3.99, N 8.32;

C46H3sF 1,FeNgP, requires C 54.13, H 3.75, N 8.23%.

[Fe{(R)-2}:][PF¢],

The complex was prepared as for [Fe{(S)-2}.][PFs], starting with (R)-1-(naphthalen-1-
ylethanamine (34.2 mg, 0.200 mmol), 2,2'-bipyridine-6-carbaldehyde (36.8 mg, 0.200
mmol) and FeCl,-4H,0O (19.8 mg, 0.100 mmol). [Fe{(R)-2},][PFs], was isolated as red-
brown microcrystals (78.0 mg, 75.7%). '"H NMR spectroscopic data matched those of
[Fe{(S)-2},][PF¢]o. Found C 54.34, H 3.96, N 8.28; C4cH3sF2FeNeP, requires C 54.13, H
3.75, N 8.23%.

[Fe{(R)-3}:][PF¢],

(R)-2-Amino-2-phenylethanol (27.4 mg, 0.200 mmol) and 2,2'-bipyridine-6-carbaldehyde
(36.8 mg, 0.200 mmol) were dissolved in MeOH (3.0 cm?). FeCl,-4H,0 (19.8 mg, 0.100
mmol) was added while the reaction mixture was stirrred at room temperature. The purple
solution was allowed to stir for 1 h, after which time, excess aqueous NH4PF4 (163 mg, 1.00

mmol, 8.0 cm’) was added causing a red-brown precipitate to form. The suspension was



allowed to stand for 1 h, was filtered by suction, and was washed with MeOH/H,O (3.0 cm’ ,
v/v 1:5). The resulting solid was redissolved in MeCN, the the mixture was filtered. The
filtrate was collected and concentrated to dryness. After drying in vacuo over P,Os, [Fe{(R)-
3},][PFs]> was isolated as a purple solid (81.9 mg, 80.6%). 'H NMR (500 MHz, CD;CN) & /
ppm 8.92 (s, 2H, H*), 8.80 (d, J= 7.8 Hz, 2H, H®), 8.54 (t, J= 8.0 Hz, 2H, H?"), 8.27 (d, J =
8.1 Hz, 2H, H?), 7.63 (d, J= 7.9 Hz, 2H, H*), 7.55 (t, J= 7.7 Hz, 2H, H*), 6.99 (m, 2H,
HY), 6.96 (t, J= 7.7 Hz, 2H, H"®), 6.73 (t, J= 7.7 Hz, 4H, H®), 6.48 (d, J= 5.5 Hz, 2H,
H*%), 6.10 (d, J= 7.5 Hz, 4H, H%), 3.79 (m, 2H, H®) overlapping with 3.78 (s, 2H, H"), 3.51
(m, 2H, H%), 3.47 (m, 2H, H°"); *C NMR (126 MHz, CD;CN): & / ppm 170.2 (C%), 161.8
(CP%), 160.8 (C"%), 158.0 (C*%), 153.4 (C*°), 140.0 (C**), 138.5 (CP%), 134.8 (C), 130.6
(C™), 129.7 (C), 129.5 (C), 128.7 (C™), 127.6 (C?), 124.6 (C™), 123.6 (C**), 72.9 (CY),
64.3 (C°). IR (solid, cm'l): 3311w, 1609w, 1456m, 1400w, 1180w, 1057w, 1020w, 835s,
766s, 739m, 704m, 613w, 5555. UV/VIS Ama/nm (2.5 x 10~ mol dm™, CH3CN) 267 (¢/10°
dm’ mol™ cm ' 25.8), 318 (21.4), 364sh (2.24), 485 (5.00), 588 (7.60). FAB-MS (NOBA)
m/z 807.2 [M — PFq]" (calc. 807.2), 662.2 [M — 2PF¢]" (calc. 662.2). Found C 46.72, H 3.80,
N 8.94; C33H34F12FeNgO,P,-H, O requires C 47.03, H 3.74, N 8.66%.

[Fe{(5)-4}:1[PF¢]>

(8)-2-Amino-3-methylbutan-1-ol (20.6 mg, 0.200 mmol) and 2,2'-bipyridine-6-carbaldehyde
(36.8 mg, 0.200 mmol) were dissolved in MeOH (3.0 cm?). Solid FeCl,-4H,O (19.8 mg,
0.100 mmol) was added to the stirring solution. The purple solution was stirred for 1 h, after
which time, excess aqueous NH4PFg (163 mg, 8.0 cm’) was added. The resulting suspension
was allowed to stand for an hour, and was then filtered under suction. The purple-black solid
was washed with MeOH/H,0 (3.0 cm’, v/v 1:5), then dissolved in MeCN. The solution was
filtered and the filtrate evaporated to dryness. Crude [Fe{(S)-4},][PFs]. (55.1 mg) was dried
in vacuo and a "H NMR spectrum showed the presence of two diastereisomers in a ratio of =5
: 1. These were separated by plate TLC (silica, MeCN/aqueous KNO3/H,O, 7:1:0.5). The
fraction containing the major diastereoisomer was treated with excess aqueous NH4PFg.
Volatile solvents were removed under reduced pressure, and the resulting aqueous solution
was extracted twice with CH,Clo/MeCN (9:1, v:v). The organic phases were combined and
dried over Na,SOy, filtered and concentrated to dryness, and further dried in vacuo overnight.
The major diastereoisomer of [Fe{(S)-4},][PFs]. was isolated as a purple solid (35.6 mg,
40.3%). Major diastereoisomer: 'H NMR (500 MHz, CD3CN) & / ppm 8.81 d, J= 7.7 Hz, 2H,



H?), 8.63 (d, J = 7.9 Hz, 2H, H®), 8.60 (d, J = 7.9 Hz, 2H, H®"), 8.44 (d overlapping, 2H,
H™), 8.42 (s, 2H, H*), 7.92 (t, J = 7.7 Hz, 2H, H*"), 7.14 (m, 2H, H™), 6.95 (d, J = 5.4 Hz,
2H, H%), 3.35 (m, 2H, HY®), 3.27 (m, 2H, H°"), 2.69 (m, 2H, H'"), 1.73 (s, 2H, H"), 1.67
(m, 2H, H), 0.49 (d, J = 6.4 Hz, 6H, H"™*), —0.37 (d, J = 6.5 Hz, 6H, H'™*). ’C NMR
(126 MHz, CDsCN): & / ppm 170.2 (C%), 160.85 (C®*®%), 160.8 (CB¥E%), 158.2 (C*?), 154.1
(C*%), 140.4 (C™), 138.4 (CB%), 129.9 (C%), 129.1 (C*), 124.8 (C*), 124.3 (C*), 75.3 (C),
59.1 (CY), 28.1 (C9), 18.5 (CM*M<), 18.4 (CM™), IR (solid, cm"): 3628w, 1684w, 1653w,
1607w, 1558w, 1456m, 1400w, 1373w, 1177w, 1057w, 1034w, 831s, 768s, 739m. UV/VIS
Ama/DM (2.5 % 107 mol dm >, MeCN) 267 (¢/10° dm® mol™' em™ 33.1), 315 (24.7), 489
(5.20), 587 (8.64). FAB-MS (NOBA) m/z 739.2 [M — PF¢]" (calc. 739.2), 594.3 [M — 2PF¢]"
(calc. 594.2). Found C 42.73, H 4.18, N 9.62; C3,H33F1,FeNgO,P,-H,0 requires C 42.59, H
4.47,N 9.31%.

Crystallography: general

Data were collected on a Bruker-Nonius Kappa CCD or Stoe IPDS instrument; data
reduction, solution and refinement used the programs COLLECT,2 SIR92,3
DENZO/SCALEPACK" and CRYSTALS,’ or Stoe IPDS software® and SHELXL97.”

1 F. R. Heirtzler, M. Neuburger, M. Zehnder and E. C. Constable, Liebigs Ann. Recueil,
1997, 297.

2 COLLECT Software, Nonius BV 1997-2001.

3 A. Altomare, G. Cascarano, G. Giacovazzo, A. Guagliardi, M. C. Burla, G. Polidori and
M. Camalli, J. Appl. Cryst., 1994, 27, 435.

4 Z. Otwinowski and W. Minor, Methods in Enzymology, Vol. 276, ed. by C.W. Carter,
Jr and R.M. Sweet, 1997, Academic Press, New York, pp. 307.

5 P. W. Betteridge, J. R. Carruthers, R. I. Cooper, K. Prout and D. J. Watkin, J. Appl.

Cryst., 2003, 36, 1487.
Stoe & Cie, IPDS software v 1.26, Stoe & Cie, Darmstadt, Germany, 1996.

G. M. Sheldrick, Acta Crystallogr., Sect. A, 2008, 64, 112.

~N




<<
  /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


