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Page S3, Figure 8S1l: Influence of the concentration and the

solvent on the N-H stretching absorption in compound V series.

Page S3, Figure S2: Influence of DMSO-dy; content in CDCl,;/DMSO-dg

mixtures on the N°H proton resonances for VI.1l and V.la.

Page S4, Figure S3: Influence of DMSO-dy; content in CDCl,;/DMSO-dg

mixtures on the NH proton resonances for II.3 and II.4

Page sS4, Figure S4: NOESY <correlations demonstrating the
cis,trans conformation of the N,N'-disubstituted urea fragment

for III.1 in CDCl,.

Page S5, Figure S5: formulae of model compounds I.M and V.M used
for DFT calculations.

Page S5, Figure S6: Average dimension of the N,N'-disubstituted
urea fragment in ureidopeptides of type C and D as measured by
X-ray diffraction.

Page S5, Figure 8S7: Urea-urea H-bond stabilizing the helical
structure in oligoureas of the H- (NH-CHR-CH,-NH),-CO-NH, type

(stereoview), and also present as a minor conformer in triurea

VII.

Page S6, Figure 88: Nomenclature used for the description of

residues in compounds VI-VIII.

Page 87, Table 81: Calculated energetics, backbone torsion
angles and hydrogen bond parameters for urea-peptide derivatives

containing a gem-diamino residue (type A)

S1



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

Page S8, Table 8S2: Calculated energetics, Dbackbone torsion
angles and hydrogen bond parameters for urea-peptide derivatives

having two sp3 carbons in the main chain (type B).
Page S9, Table S3: Crystal data and structure refinement

Pages S10-S13, Table S4-S12: NMR Chemical Shifts for VI.2, VII
and VIII in DMSO-ds and CDCl,/DMSO-dg (70:30) + TMS
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Figure S1. Influence of the concentration and the solvent
on the N-H stretching absorption in compound V series. NH
stretch region FT-IR data for compound V.1lb in CCl, at 2,
0.2 and 0.04 mM(left) and in CH,Cl, at 2 mM (right).
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Figure S2. Influence of DMSO-ds content in CDCl;/DMSO-ds
mixtures on the N°H proton resonances for VI.1 (heavy line)

and V.la (broken line).
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Figure S3. Influence of DMSO-ds content in CDCl;/DMSO-ds
mixtures on the NH proton resonances for II.3 (left) and

IT.4 (right).
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Figure S4. NOESY correlations demonstrating the cis, trans
conformation of the N,N'-disubstituted urea fragment for

IIT.1 in CDCls;.
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Figure S5: formulae of model compounds I.M and V.M used for

DFT calculations.

Figure S6. Average dimensions of the N,N’'-disubstituted

urea fragment.

Figure S7. Urea-urea H-bond stabilizing the helical
structure in oligoureas of the H- (NH-CHR-CH,-NH),-CO-NH,

type (stereoview), and also populated in tetraurea VIII.
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Figure S88. Nomenclature used for the description of

residues in compounds VI-VIII
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Table Sl1. Calculated energetics, backbone torsion angles and hydrogen bond parameters for urea-

peptide derivatives containing a gem-diamino residue.

u-I u’-I C6A-TI C6A’ -1 Cé6éB-I Cé6éB’ -1 c6eC-I Cé6D-I Cé6D’ -1 c8-I c8’-I
I.M
AEM] 4.0 0.8 4.2 0.9 5.8 5.3 1.9 5.7 0.0
A go 3.1 0.3 3.6 0.1 5.6 4.6 1.3 5.8 0.0
¢[M -55.5 53.3 -177.2 -75.0 55.6 -177.0 -81.4 75.4 -84 .6
w[“ 170.9 74 .8 57.7 -55.1 71.2 56.9 -53.6 -100.3 108.1
r (Hoooo)[ 2.099 2.326 2.206 2.486 2.385 2.188 2.402 1.878 1.948
of®
0 (N- 129.6 116.6 122.9 106.4 116.6 123.5 110.0 168.8 167.5
H"'O)m
I.3a
AEE] 4.4 4.2 3.9 3.8 4.4 3.3 5.3 5.3 3.4 6.6 0.0
A(3°m1 3.3 2.8 3.5 2.6 3.8 2.5 5.0 4.9 3.5 7.6 0.0
¢W] -161.5 -83.4 -52.6 52.8 -173.4 -93.3 53.9 -173.7 -102.4 70.0 -78.6
uﬂm 112.8 154.7 168.3 75 .4 60.5 -52.4 132.4 56.9 -57.2 -108.6 112.3
ﬁm(H°°°o)[ - 2.004 2.438 2.079 2.269 2.390 2.036 2.134 1.898 1.998
G(N— - 133.7 112.8 126.9 116.2 115.3 128.8 120.7 166.5 164.8
H...O)[b]

[a] in kcal/mol
[b] in degrees
[c] in A
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Table S2.

Calculated energetics,

peptide derivatives having two sp’ carbons in the main chain.

u-v C7A-V C7B-V C7C-V C7D-V //-V Cco-v

V.M
AE™ 0.3 -1.9 -3.0 1.6 -2.2 -2.7 0.0
A go'® 2.5 -4.2 -4.4 -0.5 -3.4 -3.5 0.0
q,rm -79.1  -74.9 -158.2 -90.1 -158.2 -86.9 -97.3
v 170.9 78 .4 -71.8 60.7 -71.6 48.8 46.9
he 107.5 116.3 82.0 167.3 82.6 -102.2 87.8
r,, (HeeeQ) - 1.954 1.976 2.144 1.968 2.310 1.965
0 (N- - 148.9 150.5 143.0 150.7 128.5 164.2
H...O) [b]

V.2a
AE™ -1.7 -1.5 -3.3 1.2 -2.4 -2.0 0.0
A o™ -2.7 -3.4 -3.3 -0.5 -2.2 -1.9 0.0
¢[rb1 -77.6 -80.1 -160.6 -89.2 -160.8 -84.8 -94.3
v 169.6 75.0 -62.5 60.5 -61.8 41.7 46.7
he 104.4 125.6 84.5 172.2 85.2 -105.3 89.1
r,, (HeeeQ) - 2.030 2.048 2.189 2.020 2.279 1.993
0 (N- - 150.1 148.4 141.5 149.1 132.2 161.9
H“‘O)m

[a] in kcal/mol
[b] in degrees

[c] in A

backbone torsion angles and hydrogen bond parameters for urea-
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Table S3. Crystal data and structure refinement
I.1b I.3c I.4b IT.1’a IT.2 V.la V.1lc VI.2
formula C14H29N303 C17H27N304 C13H25N303 C17H32N403 C26H40N4OS C16H25N303 C17H27N303 C19H24N4OZ
Mr 287.4 337.42 271.36 340.47 504.62 307.39 321.42 340.42
Wavelength A
(A) 1.5406 0.71073 0.71073 0.71073 0.71073 0.71073 1.5406 1.5406
crystal system monoclinic monoclinic monoclinic  monoclinic orthorhombic monoclinic  orthorhombic triclinic
space group P2(1)/c P2 (1) P2(1)/c P2 (1) pP2(1)2(1)2(1) c2 P2(1)2(1)2(1) Pl
a (A) 12.169(6) 10.1826(8) 9.4284 (2) 10.1850(12) 9.3903(7) 20.565(5) 5.241(1) 4.675(2)
b (A) 9.397(3) 9.5473(7) 15.8240(3) 9.4470(7) 16.069(1) 5.223(1) 17.883(3) 9.497(2)
c (A) 16.467(2) 10.2926(11) 21.0020(5) 10.571(2) 19.446(2) 17.230(4) 19.356(2) 10.809(3)
e edege 90 90 90 90 90 90 90 76.78(2)
,B"deg' 103.86(3) 103.133(3) 98.536 (1) 103.216(4) 90 105.921(8) 90 81.59(3)
}ﬂ’deg' 90 90 90 90 90 90 90 77.55(2)
Z/Z' 4 /1 2 /1 8 / 2 2 /1 4 /1 4 /1 4 /1 1/ 1
volume (Aa) 1828(1) 974 .4 (2) 3098.7(1) 990.2(2) 2934 .3 (4) 1779.7(7) 1814.1(5) 453.8(3)
D, (g cm’) 1.044 1.15 1.163 1.142 1.142 1.147 1.177 1.246
M (mm ™) 0.593 0.082 0.083 0.079 0.081 0.08 0.656 0.666
260 scan range 7.48- 8.44-
edege 129.88 5.08-46.38 4.36-51.0 7.66-50.04 5.02-41.32 4.12-46.46 6.72-139.66 139.58
range h 0 to 14 -11 to 11 -11 to 11 -12 to 12 -9 to 9 -22 to 22 0 to 6 -5 to 5
range k 0 to 11 -9 to 9 -19 to 19 -11 to 11 -15 to 15 -5 to 5 0 to 21 -11 to 11
range 1 -19 to 18 -11 to 11 -25 to 25 -12 to 12 -19 to 19 -18 to 18 0 to 23 -13 to 13
reflns
collected 3249 4334 11307 15160 7886 4290 2026 3348
unique reflns 3097 1461 5770 1857 1660 1410 2026 1723
R,. 0.09 0.042 0.044 0.043 0.079 0.096 0 0.0518
0.0656, 0.0642, 0.0517, 0.045, 0.0441, 0.0856, 0.0503, 0.0461,
R1, wR2 [T > o0.1825 0.1654 0.128 0.1102 0.0809 0.2327 0.1307 0.1039
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Table S4. 'H-NMR Chemical Shifts (in ppm) of VI.2 in DMSO-ds; at 298K (400 MHz)
NHBn NH N'H NHMe “CH AS (°CH) deizi CH,Ph (Bn) YCH CH;
6.38 6.00 5.90 5.85 3.07, 2.96 0.11 3.79 4 .17 2.72, 2.62 2.54

Table S5. 'H-NMR Chemical Shifts (in ppm) of VI.2 in CDCl,;/DMSO-ds (70:30) at 298K (400 MHz)

NHBn NH N'H NHMe “CH AS (“CH) fCH CH,Ph (Bn) YCH CH;

6.22 5.81 5.83 5.70 3.16, 2.96 0.20 3.92 4.27 2.77 (4d) 2.66

Table S6. Evolution of the NH resonance (ppm) for VI.2 in DMSO-ds and CDCl;/DMSO-ds (70:30)
298K

Ad (NHBn) Ad (NH) A (NH’') Ad (NHMe)

0.16 0.19 0.07 0.15

at
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Table S7. 'H-NMR Chemical Shifts (in ppm) of VII in DMSO-ds at 298K (500 MHz)

Residue NHBn NH N’'H NHMe %CH AS (°CH) fcu CH,Ph (Bn) YCH CH,
1 - 5.94 5.92 5.86 3.13, 2.85 0.28 3.82 - 3.74 2.49
2 6.41 5.94 6.01 - 3.10, 2.86 0.24 3.88 4.28, 4.20 3.81 -

Table S8. 'H-NMR Chemical Shifts (in ppm) of VII CDCl;/DMSO-ds (70:30) at 298K (500 MHz)

Residue NHBn NH N’'H NHMe “CH AS (“CH) fcu CH,Ph (Bn) YCH CH;
1 - 5.83 5.80 5.73 3.30, 2.90 0.40 4.00 - 2.74 2.58
2 6.28 5.81 5.88 - 3.30, 2.86 0.44 3.92 4.31, 4.22 2.73 -

Table S9. Evolution of the NH resonance (ppm) for VI.2 in DMSO-ds and CDCl;/DMSO-dé (70:30)
298K

Residue AS (NHBn) Ad (NH) Ad (NH’) Ad (NHMe)

1 - 0.11 0.12 0.13

2 0.13 0.13 0.13 -

at
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Table S10. 'H-NMR Chemical Shifts (in ppm) of VIII in DMSO-ds; at 298K (500 MHz)

Residue NHBn NH N'H NHMe “CH AS (“CH) FcH CH,Ph (Bn) YCH CH;
1 - 5.93 6.02 5.96 3.27, 2.73 0.54 3.71 - 2.55, 2.43 2.55
2 - 5.93 5.84 - 3.24, 2.47 0.77 3.81 - 2.64, 2.55 -
3 6.47 6.02 6.13 - 3.20, 2.73 0.47 3.95 4.22, 4.11 2.68, 2.55 -

Table S11. 'H-NMR Chemical Shifts (in ppm) of VIII CDCl;/DMSO-dé6 (70:30) at 298K (400 MHz)

Residue NHBn NH N'H NHMe “CH AS (“CH) FcH CH,Ph (Bn) YCH CH;
1 - 5.91 6.07 6.01 3.59, 2.71 0.88 3.89 - 2.55, 2.48 2.70
2 - 5.68 5.77 - 3.53, 2.24 1.29 4.06 - 2.67, 2.60 -
3 6.37 5.85 6.19 - 3.46, 2.56 0.90 4.18 4.31, 4.16 2.72, 2.56 -
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Table S12. Evolution of the NH resonance (ppm) for VIII in DMSO-dé and CDC1l;/DMSO-ds (70:30) at
298K

Residue A (NHBn) Ad (NH) Ad (NH') AS (NHMe)

1 - 0.02 -0.05 -0.05
2 - 0.25 0.07 -
3 0.10 0.17 -0.06 -

S14




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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 true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


