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Scheme 1

Preparation of 3 and 4

To an ice cold solution of 1 (510 mg, 0.993 mmol) in dry acetonitrile was added
diisopropyl ethylamine (0.34 mL, 1.99 mmol), followed by compound 2 (186.54 mg, 0.993
mmol) under N, atmosphere. N, gas was bubbled for 15 minutes and then Cul (18.9 mg,
0.099 mmol) was added into it and stirred it for ~24 h under N, atmosphere. Filtered the
reaction mixture and the residue obtained was washed with saturated solution of NH4Cl:
NH4OH (9:1), 2N H,SOs, saturated solution of NaHCO3, water and finally with acetone.
The residue was then dried to yield 300 mg of compound 3 and 4.

Filtrate was evaporated and re dissolved in chloroform and washed with saturated solution
of NH4CI:NH4OH (9:1), 2N H,SOy, saturated solution of NaHCO; and water. The organic
layer was dried over Na,;SO4 and then evaporated to give 223 mg of the compound. The
crude products were purified by silica gel column chromatography using CHCls/CH3OH.
Data of 3

Yield 45 %

Mp: 226-228 °C

"H NMR (CDCls, 300 MHz) & 1.37 (s, 18H), 2.86 (m, 4H), 4.10 (d, J = 13.2 Hz, 2H), 4.69
(m, 2H), 5.01 (m, 2H), 5.25 (d, J = 14.7 Hz, 2H), 5.42 (d, ] = 9.9 Hz, 2H), 5.69 (d, ] = 14.7
Hz, 2H), 7.31 (s, 4H), 8.09 (br d, J = 7.5 Hz, 2H).



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

BC NMR (CDCl;, 75 MHz) § 28.3, 35.3, 47.4, 53.9, 54.6, 80.6, 121.2, 129.6, 135.3, 146 4,
156.0, 170.2.

IR (KBr): 3332, 2929, 2852, 1664, 1627, 1575, 1524, 1437, 1374, 1315, 1242, 1171 cm’.
HRMS: Calcd for C30H4N1900sS,Na m/z = 725.2628, found m/z = 725.2631.

Data of 4

Yield: 12 %

Mp: 158-162 °C. (pls. check it in day time again).

'H NMR (CDCl3+CD;0D, 300 MHz) & 1.39 (s+s, 36H), 2.96 (m, 8H), 3.68 (s, 8H), 4.44
(m, 4H), 5.46 (s, 8H), 6.19 (br d, 4H), 7.20 (s, 8H), 7.67 (s, 4H), 8.36 (br d, 4H).

'H NMR (DMSO-ds, 300 MHz) 81.34 (s, 36H), 2.80 (m, 4H), 3.01 (m, 4H), 4.17 (br s,
4H), 4.28 (s, 8H), 5.51 (s, 8H), 7.05 (br d, J = 7.8 Hz, 4H), 7.26 (s, 8H), 7.87 (s, 4H), 8.46
(brs, 4H).

C NMR (CDCl;, 75 MHz) & 28.6, 34.9, 52.8, 53.9, 78.9, 123.3, 128.8, 136.4, 145.6,
155.8,170.9.

IR (KBr): 3361, 2976, 2927, 1667, 1520, 1369, 1323, 1248, 1176, 1052 cm’.

HRMS: Calcd for CeoHgaN200O12S4Na m/z = 1427.5358, found m/z = 1427.5329.

Preparation of macrocycles 6 and 7

To an ice cold solution of 1 (510 mg, 0.993 mmol) in dry acetonitrile was added
diisopropyl ethylamine (0.34 mL, 1.99 mmol), followed by compound 5 (186.54 mg, 0.993
mmol) under N, atmosphere. N, gas was bubbled for 15 minutes and then Cul (18.9 mg,
0.099 mmol) was added into it and stirred it for ~24 h under N, atmosphere. Filtered the
reaction mixture and the residue obtained was washed with saturated solution of NH4Cl:
NH4OH (9:1), 2N H,SOs, saturated solution of NaHCO3, water and finally with acetone.
The residue was then dried to yield 300 mg of compound.

Filtrate was evaporated and re dissolved in chloroform and washed with saturated solution
of NH4CI:NH4OH (9:1), 2N H,SO,, saturated solution of NaHCO3 and water. The organic
layer was dried over Na,SO,4 and then evaporated to give 223 mg of the compound. The
crude mixture was purified by column chromatography using CHCI3/CH3OH to afford pure
6 and 7.

Data for 6
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Yield: 49 %

Mp: 169-170 °C.

"H NMR (CDCls, 300 MHz) & 1.33 (s, 18H), 2.94 (br s, 4H), 4.19 (d, J = 14.7 Hz, 2H),
4.67 (m, 2H), 5.00 (m, 2H), 5.37 (m, 4H), 5.59 (d, J = 14.7 Hz, 2H), 7.10 (s, 1H), 7.24 (s,
3H), 7.37 (br s, 3H), 8.24 (br s, 2H).

*C NMR (CDCl;+DMSO-ds, 75 MHz) 6 28.2, 35.1, 42.8, 53.3, 54.4, 79.8, 122.0, 126.5,
128.2,129.5, 135.9, 145.9, 155.7, 170.8.

IR (KBr): 3546, 3361, 2977, 2930, 1673, 1517, 1451, 1377, 1284, 1170, 1054 cm™.
HRMS: Calcd for C30H4N1900¢S,Na m/z = 725.2628, found m/z = 725.2602.

Data of compound 7

Yield: 13 %

Mp: 193-197 °C.

"H NMR (CDCl5+CD;0D, 300 MHz) & 1.39 (s+s, 36H), 2.98 (m, 8H), 3.79 (s, 8H), 4.45
(br m, 4H), 5.46 (d, ] =4.2 Hz, 8H), 6.31 (br s, 4H), 7.08 (s, 2H), 7.26 (br s, 4H), 7.33 (m,
2H), 7.69 (s, 4H), 8.39 (br d, J = 13.8 Hz, 4H).

C NMR (DMSO-ds, 75 MHz) & 33.3,39.7, 57.7, 58.6, 58.8, 83.5, 83.62, 128.2, 132.7,
132.9,134.4,141.7, 150.3, 160.5, 175.5, 175.6.

'H NMR (DMSO-ds, 300 MHz) & 1.49 (s, 36H), 3.00 (m, 4H), 3.18 (m, 4H), 4.33 (br s,
4H), 4.44 (s, 8H), 5.67 (s, 8H), 7.21 (d, J = 7.5 Hz, 3H), 7.34 (m, 4H), 7.46 (m, 4H), 8.04
(s, 2H), 8.64 (br s, 4H).

IR (KBr): 3331, 2977, 2930, 1691, 1662, 1526, 1456, 1369, 1316, 1245, 1169, 1053 cm™.
HRMS: Calcd for CeoHgsN29O12S4 m/z = 1405.5539, found m/z = 1405.5536.
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1. Microscopy Methods

Scanning Electron Microscopy (SEM)

The gels were made in appropriate solvent systems.. These samples were dried at room
temperature on a piece of cleaved mica, attached to a stub via carbon tape and coated
with ~10 nm of gold. Samples were analyzed using ZEISS EVO 50 SEM.

Transmission Electron Microscopy and High-Resolution Transmission Electron
Microscopy (TEM and HR-TEM)

Samples for TEM and HR-TEM were prepared by dissolving the compound in 4:1
methanol and chloroform mixture. A 2 pl aliquot of the sample solution was placed on a
200 mesh copper grid. After 3 min., the grid was stained with 2 % phosphotungstate in
water for 2 min. and the excess fluid was removed. Samples were viewed using a

TECHNAI G2 (20S-TWIN) electron microscope.

Confocal Microscope

Samples for confocal microscope were prepared by dissolving the macrocycle 4 in 4:1
methanol and chloroform mixture. To this was added 0.02 equivalent of Rhodamine B. A
10 pl aliquot of the sample solution was dried on a cover glass and covered with a cover

slip. The samples were viewed by using OLYMPUS Fv 1000 confocal microscope.

Atomic Force Microscopy (AFM)
Sample images were acquired using a Park systems XE-70 atomic force microscope
operating in non-contact mode in air. About 20 pl aliquot of the sample solution was

transferred onto freshly cleaved mica and allowed to dry.

II. Powder XRD measurement

Powder X-ray diffraction data were collected on a Bruker D8 Advance diffractometer using
Ni-filtered CuKa radiation. Data were collected with a step size of 0.02° and a count time

of 2s per step.

11
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Figure S2: SEM image of gel formed from 3 in ethylacetate

(a) (b)

Figure S3: (a) Tube-like morphology of insoluble aggregate of macrocycle 3 observed in
SEM (b) careful analysis of the SEM image showed twisted morphology.

12
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Figure S4: SEM image obtained from a concentrated solution 4

Figure S5: HR-TEM image of the macrocycle 4

13
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Figure S6: AFM image of macrocycle 4. Measurement was made in non-contact
mode

Figure S7: Confocal image of 4, indicating leakage of the dye from the vesicles after
reduction

14
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Critical gel

Solvent concentration
(g/ml)
Chloroform 0.066
Ethylacetate 0.0098
Methanol 0.015
Acetonitrile 0.008
THF 0.015

Acetone 0.02

Dichloromethane 0.018
Ethanol 0.009
Water No gel

Table S1: Gelation studies of macrocycle 3 in various solvents
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Added

1:4 CHCI3:MeOH Decanted

Figure S11: Macrocycle 3 (flask a) was dissolved in 1:4 chloroform:methanol (flask b).
After keeping the solution for 2 days, insoluble material was observed (flask c¢). After
decanting, the solid obtained (flask d) was analyzed by SEM and PXRD. See Figure S12
for PXRD and SEM of macrocycle. The insoluble aggregate (flask d) gave birefringence
upon staining with congo red.
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(b)
Figure S12: (a) PXRD of macrocycle 3 (flask a, figure S11) along with SEM image (b)
PXRD of insoluble aggregate of macrocycle 3 (flask d, figure S11) along with SEM
image. Green arrows inside the SEM image indicate twist in the morphology.
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Size Distribution by Intensity
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Figure S13: Dynamic light scattering study on macrocycle 4 in 1:4 chloroform:methanol.
The concentration of 4 was 0.23 mM.
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(a) (b) (c) (d)

Figure S14: Photographs of gels formed from 3 in (a) chloroform (b) dioxane (c¢)
ethylacetate (d) methanol

19




<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 <>
    /ENG ()
    /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


