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Fig. S1 Molecular structure of (1), showing crystallographic numbering scheme and 

displacement ellipsoids at the 50% probability level. The non-hydrogen atoms of the 

molecule are essentially co-planar and the amino-hydrogen atom is directed towards the 

aromatic system. This geometry is repeated in all of the structures described herein, see 

Figs S2 – S8. 

 
 

Fig. S2 Molecular structures of (2), showing crystallographic numbering scheme for the 

two independent molecules and displacement ellipsoids at the 50% probability level. The 

root mean square fit between bond distances is 0.011 Å and 0.35° for bond angles, 

indicating a high degree of similarity between the independent molecules. The N2-bound 

alkyl chain adopts an extended conformation approximately normal to the plane of the 

fused rings (C3-N2-C10-C11 = -81.4(3)° and N2-C10-C11-C12 = 177.8(2)°; 85.4(3) and 

179.0(3)° for molecule “a”, respectively). 
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Fig. S3 Molecular structures of (3), showing crystallographic numbering scheme for the 

two independent molecules and displacement ellipsoids at the 50% probability level. The 

root mean square fit between bond distances is 0.005 Å and 0.52° for bond angles, 

indicating a high degree of similarity between the independent molecules. The n-butyl 

groups, which adopt an extended conformation, are co-planar with the fused ring systems 

(C3-N2-C10-C11 = -167.6(2)° and C10-C11-C12-C13 = -174.(2)°; 173.1(2) and 

178.2(2)° for molecule “a”, respectively). 

 
 

Fig. S4 Molecular structure of (4), showing crystallographic numbering scheme and 

displacement ellipsoids at the 50% probability level. The N2-bound substituent tends to 

fold back over the fused rig system as seen in the C3-N2-C10-C11 and N2-C10-C12-Cl 

torsion angles of -77.7(3) and -68.6(3)°, respectively. 
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Fig. S5 Molecular structure of (5), showing crystallographic numbering scheme and 

displacement ellipsoids at the 50% probability level. The N2-bound substituent tends to 

fold back over the fused rig system as seen in the C3-N2-C10-C11 and N2-C10-C12-N3 

torsion angles of 79.8(3) and 62.3(3)°, respectively. 

 
 

Fig. S6 Views of the crystal packing in (1): (a) a layer comprising parallel 

supramolecular chains, and (b) projection down the a-axis emphasising the stacking of 

layers.  Colour code in this and diagrams shown in Figs S7 – S10: chloride, cyan; 

nitrogen, blue; carbon, grey; and hydrogen, green.  For reasons of clarity, only those 

hydrogen atoms engaged in hydrogen bonding are shown. 

         
(a)                                                        (b) 
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Fig. S7 Views of the crystal packing in (2): (a) a layer comprising anti-parallel 

supramolecular chains, and (b) projection down the a-axis emphasising the stacking of 

layers. 

         
(a)                                                        (b) 

 

Fig. S8 Views of the crystal packing in (3): (a) a layer comprising anti-parallel 

supramolecular chains, and (b) projection down the a-axis emphasising the stacking of 

layers. 

         
(a)                                                         (b) 
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Fig. S9 Views of the crystal packing in (4): (a) a layer comprising parallel 

supramolecular chains, and (b) projection down the a-axis emphasising the stacking of 

layers. 

         
(b)                                                        (b) 

 

Fig. S10 View of the crystal packing in (5): a layer comprising anti-parallel 

supramolecular chains. 
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Fig. S11 Molecular structure of (6), showing crystallographic numbering scheme and 

displacement ellipsoids at the 50% probability level. 

 

 
 

Fig. S12 Molecular structure of (7), showing crystallographic numbering scheme and 

displacement ellipsoids at the 50% probability level. 

 

 
 

 

 

 

 



Electronic Supplementary Material for CrystEngComm 
This journal is (c) The Royal Society of Chemistry 2009 

 8

Fig. S13 Molecular structure of (8), showing crystallographic numbering scheme and 

displacement ellipsoids at the 70% probability level. 

 
 

Fig. S14 A side-on view of a layer in (6) emphasising the undulating topology.  Colour 

code in this and subsequent diagrams: chloride, cyan; oxygen, red; nitrogen, blue; carbon, 

grey; and hydrogen, green.  For reasons of clarity, only those hydrogen atoms engaged in 

hydrogen bonding are shown. 

 
 

Fig. S15 A side-on view of a layer in (7) emphasising the jagged topology. 
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Fig. S16 Views of the crystal packing in (8): projection down the a-axis emphasising the 

inter-digitation of layers. 
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Characterisation 

Characterisation methods 

Melting points were determined on a Buchi apparatus and are uncorrected. Infrared 

spectra were recorded on a Thermo Nicolet Nexus 670 spectrophotometer as KBr pellets 

and frequencies are expressed in cm-1. Mass spectra (CG/MS) were recorded on an 

Agilent Technologies 6890/5972A mass spectrometer. NMR spectra were recorded at 

room temperature on a Bruker Avance 500 spectrometer operating at 500 or 400 MHz 

(1H) and 125 or 100 MHz (13C{1H}), in Me2SO-d6, MeOH-d4 or Me2CO-d6 solution. 

Chemical shifts are reported in p.p.m. (δ) relative to TMS. TLC plates coated with silica 

gel, were run in ethyl acetate and spots were detected by UV light. Microanalytical data 

were obtained using a Perkin Elmer PE2400 CHN Elemental Analyzer. 

 

7-Chloro-N-methyl-4-quinolinamine (1), recrystallised from EtOH. Yield: 80%. Obs. 

(Calc.): C, 62.54 (62.34); H, 4.62 (4.71); N, 14.39 (14.53 %). NMR (400 MHz, MeOH-

d4) 1H δ: 8.36 (1H, d, J = 5.6 Hz, H2), 8.00 (1H, d, J = 9.2 Hz, H5), 7.77 (1H, d, J = 2.0 

Hz, H8), 7.37 (1H, dd, J = 9.2 & 2.0 Hz, H6), 6.45(1H, d, J = 5.6 Hz, H3), 2.99 p.p.m. 

(3H, s, Me); 13C δ: 153.8, 152.6, 149.6, 136.4, 127.7, 126.1, 124.3, 118.9, 99.4, 29.9 

p.p.m. LC/MS: m/z[M + 1]+: 193. M. pt. 240 – 242 oC; lit. (T. J. Egan, R. Hunter, C. H. 

Kaschula, H. M. Marques, A. Misplon and J. Walden, J. Med. Chem., 2000, 43, 283) 

M.pt. 245 oC (sublimes). 

 

7-Chloro-N-propyl-4-quinolinamine (2), recrystallised from EtOH. Yield: 65%. Obs. 

(Calc.): C, 65.38 (65.30); H, 5.79 (5.93); N, 12.74 (12.69 %). NMR (500 MHz, MeOH-

d4) 1H δ 8.32 (1H, d, J = 6.0 Hz, H2), 8.08 (1H, d, J = 9.0 Hz, H5), 7.76 (1H, d, J = 2.0 

Hz, H8), 7.36 (1H, dd, J = 9.0 & 2.0 Hz, H6), 6.47(1H, d, J = 6.0 Hz, H3), 3.32-3.28 (2H, 

m, NCH2), 1.76 (2H, sextet., J = 7.5 Hz, CH2CH2Me), 1.04 p.p.m. (3H, t, J =7.5 Hz, Me); 
13C δ: 152.8, 152.3, 149.7, 136.3, 128.8, 125.9, 124.3, 118.8, 99.6, 45.8, 22.6, 11.9 p.p.m. 

LC/MS: m/z[M]+: 220. M. pt. 144 – 147 oC; lit. (J. Bolte, C. Demuynck and J. Lhomme, 

J. Med. Chem., 1976, 20, 106) M. pt. 148 – 148.5 oC. 
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N-Butyl-7-chloro-quinolinamine (3), recrystallised from EtOH. Yield: 75%. Obs. (Calc.): 

C, 66.39 (66.52); H, 6.53 (6.44); N, 12.01 (11.93 %). NMR (500 MHz, MeOH-d4) 1H δ: 

8.33 (1H, d, J = 5.5 Hz, H2), 8.08 (1H, d, J = 9.0 Hz, H5), 7.76 (1H, d, J = 2.0 Hz, H8), 

7.37 (1H, dd, J = 9.0 & 2.0 Hz, H6), 6.48 (1H, d, J = 5.5 Hz, H3), 3.35-3.31 (2H, m, 

NCH2), 1.72 (2H, qnt,  J = 7.5 Hz, NCH2CH2), 1.48 (2H, sextet, J= 7.5Hz, CH2Me), 1.00 

p.p.m. (3H, t, J= 7.0Hz, Me); 13C δ: 152.8, 152.4, 149.7, 136.3, 127.6, 125.9, 124.3, 

118.8, 99.6, 43.8, 31.6, 21.4, 14.2 p.p.m. LC/MS: m/z[M]+: 234. M. pt. 132 – 135 oC; lit. 

(C. N. M. Bakker, J. Lab. Comp. Radiopharm., 1978, 15, 681) M. pt. 130 – 132 oC. 

 

N-(2-Chloroethyl)-N-(7-chloro-4-quinolinyl)amine (4), recrystallised from MeOH. Yield: 

93%. Obs. (Calc.): C, 57.35 (57.18); H, 4.52 (4.36); N, 12.42 (12.12 %). NMR (500 

MHz, Me2CO-d6) 1H δ: 8.49 (1H, d, J = 5.0 Hz, H2), 8.16 (1H, d, J = 9.0 Hz, H5), 7.86 

(1H, d, J = 2.0 Hz, H8), 7.41 (1H, dd, J = 9.0 and 2.0 Hz, H6), 6.93 (1H, s, NH), 6.63 (1H, 

t, J = 5.0 Hz, H3), 3.89 (2H, q, J = 6.0 Hz, NCH2), 3.81 p.p.m. (2H, t, J = 6.0 Hz, CH2Cl); 

NMR (DMSO-d6) 13C δ: 153.0, 150.7, 150.6, 134.9, 129.3, 125.6, 123.8, 118.6, 100.0, 

45.5, 42.9 p.p.m. M. pt. 131 oC. 

N-(2-Azidoethyl)-7-chloro-quinolinylamine (5), recrystallised from EtOH. Yield: 46%. 

Obs. (Calc.): C, 53.20 (53.47); H, 4.22 (4.08); N, 27.95 (28.33 %). NMR (500 MHz, 

Me2CO-d6) 1H δ: 8.49 (1H, d, J = 5.0 Hz, H2), 8.17 (1H, d, J = 9.0 Hz, H5), 7.85 (1H, d, J 

= 2.0 Hz, H8), 7.40 (1H, dd, J = 9.0 & 2.0 Hz, H6), 6.89 (1H, s, NH), 6.64 (1H, d, J = 5.5 

Hz, H3), 3.72-3.62 p.p.m. (4H, m, CH2CH2); NMR (DMSO-d6) 13C δ: 153.0, 150.5, 

150.7, 134.9, 129.2, 125.5, 123.9, 118.7, 100.0, 50.4, 43.2 p.p.m. LC/MS: m/z[M - 1]: 

246. M. pt. 145 – 148 oC. 

 

2-[(7-Chloro-4-quinoliny)amino]ethanol (6), recrystallised from EtOH. Yield: 93%. Obs. 

(Calc.): C, 59.21 (59.33); H, 5.17 (4.98); N, 12.74 (12.57 %). NMR (400 MHz, DMSO-

d6) 1H δ: 8.38 (1H, d, J = 5.4 Hz, H2), 8.26 (1H, d, J = 9.0 Hz, H5), 7.78 (1H, d, J = 2.1 

Hz, H8), 7.56 (1H, dd, J = 9.0 & 2.1 Hz, H6), 7.25 (1H, t, J = 5.0Hz, NH), 6.49 (1H, d, J 

= 5.4 Hz, H3), 4.84 (1H, t, J = 5.5 Hz, OH), 3.66 (2H, q, J = 5.9 Hz) & 3.35 p.p.m. (2H, 

q, J = 5.9 Hz CH2CH2); 13C δ: 151.8, 150.2, 149.1, 133.3, 127.5, 124.0, 124.0, 117.4, 

98.7, 58.8, 45.1 p.p.m. LC/MS: m/z[M + 1]: 223. M. pt. 212 – 214 oC, lit. (T. J. Egan, R. 
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Hunter, C. H. Kaschula, H. M. Marques, A. Misplon and J. Walden, J. Med. Chem., 

2000, 43, 283) 217 – 219 oC. 

 

2-[(7-Chloro-4-quinolinyl)amino]-1-butanol (7), recrystallised from MeOH. Yield: 75%. 

Obs. (Calc.): C, 62.45 (62.27); H, 6.11 (6.03); N, 10.97 (11.17 %). NMR (400 MHz, 

MeOH-d4) 1H δ: 8.33 (1H, d, J = 5.6 Hz, H2), 8.18 (1H, d, J = 8.8 Hz, H5), 7.77 (1H, d, J 

= 2.0 Hz, H8), 7.38 (1H, dd, J = 8.8 & 2.0 Hz, H6), 6.59 (1H, d, J = 5.6 Hz, H3), 3.74-3.69 

(2H, m, NCH2 & CH2OH), 1.88-1.66 (2H, m, CH2Me), 1.02 p.p.m. (3H, t, J = 7.6 Hz, 

Me); 13C δ: 153.0, 152.4, 149.9, 136.5, 127.6, 126.1, 124.5, 118.9, 100.2, 64.4, 57.6, 

25.2, 11.1. LC/MS: m/z[M - 1]: 249. M .pt. 150 oC. 

 

(2S)-2-[(7-Chloro-4-quinolinyl)amino]-1-butanol (8), recrystallised from Me2CO. Yield: 

70%. Obs. (Calc.): C, 62.14 (62.27); H, 6.20 (6.03); N, 11.31 (11.17 %). NMR (500 

MHz, MeOH-d4) 1H δ: 8.33 (1H, d, J = 5.5 Hz, H2), 8.20 (1H, d, J = 9.2 Hz, H5), 7.77 

(1H, d, J = 2.0 Hz, H8), 7.41 (1H, dd, J = 9.2 & 2.0 Hz, H6), 6.62 (1H, d, J = 5.5 Hz, H3), 

3.72-3.68 (2H, m, NCH2 & CH2OH), 1.88-1.66 (2H, m, CH2Me), 1.02 p.p.m. (3H, t, J = 

7.5Hz, Me); 13C δ: 153.1, 152.2, 149.7, 136.7, 127.5, 126.1, 124.6, 119.0, 100.2, 64.4, 

57.5, 25.2, 11.1 p.p.m.  LC/MS: m/z[M - 1]: 249. M. pt. 197 – 199 oC. 

 



<<
  /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


