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Synthesis of 3,4-Ethylenedioxythiophene Substituted with
Hydroxymethyl and lodomethyl Groups and Their
Selective Esterification and Etherification

Zuo, Hujin Zhang, Lei Wu, Changzhi Wang, Chengyun Shen, Yongjia®
(Laboratory for Advanced Materials, Institute of Fine Chemicals, East China University of Science and Technology,
Shanghai 200237)

Abstract 3,4-Ethylenedioxythiophene (EDOT) and its derivatives contained hydroxyl groups are good blocks for the
synthesis of the functional molecules based on EDOT. However, the products of the reaction between dimethyl
3,4-dihydroxy-thiophene-2,5-dicarboxylate (1) and epibromohydrin via Williamson etherification were a mixture of dimethyl
2'-hydroxymethyl-3,4-ethylendioxy-thiophene-2,5-dicarboxylate (2) and dimethyl 2'-hydroxypropyl-3,4-dioxythiophene-
2,5-dicarboxylate (2'), which is difficult to separate. Dimethyl 2'-iodomethyl-3,4-ethylendioxy-thiophene-2,5-dicarboxylate (3)
and dimethyl 2'-iodopropyl-3,4-dioxythiophene-2,5-dicarboxylate (3') as well as 3,4-ethylendioxy-2'-hydroxymethyl-thio-
phene (4) and 3,4-dioxy-2"-hydroxypropyl-thiophene (4') were synthesized by using the mixture. They are still mixtures and
difficult to separate. It is very surprising that when an etherification reaction between the mixture (3+3') and cyano-
ethyl-carried tetrathiafulvalene (TTF-1) was conducted, the reaction showed highly selectivity, i.e., only 3 could react with
TTF-1. The same situation happened when an esterification between the mixture (4+4") and carboxylic acid carried tetrathia-
fulvalene (TTF-3) was made, only 4 could react with TTF-3. Both the reactions afforded a single product, i.e., EDOT-TTF 1
and EDOT-TTF 2, respectively, whose chemical structures were characterized by '"H NMR, *C NMR, MS, and HRMS.
Keywords 3,4-cthylendioxythiophene; tetrathiafulvalene; esterification; etherification; selectivity
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Figure 5 Synthesis of 4+4' and their selective esterification
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6H, CH,CH,CH3); MS (EI) m/z (%): 604 (M, 100), 467
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323 25-—HRBTFE-34-—R-AFHEIL K EY
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B, FHIHEE] 80 C, 40 min Wi INFAEIR A3 mL,
%110 mL DMF), fnse, fIHEa 90 °C, PRV 12
h. A=, SR EABY, BB SRR
pH=5. WERAIEHR AR 50 mL, H LR L 180
mL)FRE, F/K(100 mLX2). A shkukg, K
TRBREET 1, BR LWEAG, TRARDEERAT JZHT (e I 57
LR LEEE L EARG.44 @), P2 70%. -2
TR B AR — ARG, Hrh— N2 TRk
a2, S AR ETHRIN G 2!, P TR
2:2'=6: 1, B TEME, ZYEATZR 71
e, S 4y B ik A . FEE T AN R
GC-MS (EI) m/z (%): 288 (M", 100), 257 (42), 226 (89),
200 (7), 169 (3).
324 25-—HBRATFES-3,4-— AR T AT LR
(34345 A

FEBKIE0.24 g 3.5 mmol), = EFMBE0.53 g, 2.0
mmol), f#(0.51 g, 2.0 mmol)FI-+-4# 1] THF (10 mL)iE 5,
PEFE 30 min S5 IN(2+2" (0.51 g, 1.74 mmol, G
T 10 mL THF)H, ke, A% 30 C, MWM% TLC W
TRIEATS 24+ 2B (2 3 h). IR ZHEQR0 mL), #
Y R B PR AN VA (20 mL), LRI € b K pkisk, G
KRR, 198, BREWA, B RP A (2t
VSRR - VCR e =1 ¢ 3 Pelit = 2RIE RS,
VST - vCahili) =2 1 Yeli]45 Btk 14(0.52
g), FEH 76%. HPLC FHAF=4) 0 W hh S A iR &
—ANEANTCIRRIARE 3, 55— LI ERR e 3°,
3:3=6:1, HFEMFBAELYE. MS (ED) m/z (%):
398 (M", 48), 367 (13), 71 (100).
3.2.5 EDOT-TTF 1 945

# TTF-1 (1.70 g, 3 mmol)¥ T T 1§f) DMF (120
mL)H, B 30 min, 7£ 15 min WM CsOHH,0O
(0.50 g, 3.2 mmol)¥ FHREAS (15 mL), WHE, dhsfiitt:
30 min, JOA 343" (1.3 g, 3.3 mmol)(¥) DMF %% (5 mL),
RN 10 h, 17K Q200 mL)H ik N, 28 2B
(150 mLX2)Z ML, Jo/KBRR Tk, L&, BrEEH,
B A W J A J2 T P A ek R — S R IGes i W i ) A3 21
OWAK.51 g), 773 66%. '"H NMR (CDCls, 500 MHz)
d: 4.55 [dd, J=2.5, 14.5 Hz, 1H, OCH,CH(CH,)O],
4.52~4.48 [m, 1H, OCH,CH(CH,)O], 4.40 [dd, J=7.0,
14.5 Hz, 1H, OCH,CH(CH,)O], 3.80 (s, 6H, COOCHj),
3.29 (dd, J=6.0, 17.5 Hz, 1H, CH,-S), 3.00~2.94 (m, 1H,
CH.S), 2.84 ~2.80 (m, 4H, SCH,CH,), 2.46 (s, 3H,
SCH;), 1.65~1.59 (m, 4H, CH,), 1.45~1.39 (m, 4H,
CH,), 1.33~1.28 (m, 8H, CH,CH,CHj3), 0.88 (t, J=7.0
Hz, 6H, CH,CH;); °C NMR (CDCl;, 100 MHz) o: 168.8,
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149.4, 141.8, 135.2, 128.4, 121.8, 113.1, 109.3, 106.4,
100.7, 72.1, 66.3, 66.1, 64.0, 37.8, 37.6, 37.0, 32.1, 31.9,
30.3, 29.8, 29.1, 23.3, 19.8, 14.7; MS (El) m/z (%): 784
(M*, 23), 726 (3), 668 (100), 513 (15); HRMS (ESI) calcd
for C39H4106Se (M"+1): 785.0390; found 785.0392.

3.2.6 EDOT-TTF 2 #94-%,

RSN, N TTF-3 (0.58 g, 1 mmol),
1-F2 L4 IF = M(HOBT, 136 mg, 1 mmol), NN-—FF
Fefg —WHE(DCC, 210 mg, 1.1 mmol), 4-— & FLtne
(DMAP, 124 mg, 1.1 mmol)FIFr it — & % (20
mL), #FF 30 min J5 N (444" (0.172 g, 1 mmol), =ik
SN 24 h, b PEBR AN, W — & 5E(30 mL)
B, 1 moleL ™" BRFRENIA (S0 mL)VEHE, MgSO, T4,
bR WA G R A E NI M
KOV VAR =3 2], T4 L0k 0.45 ), 7
62%. "H NMR (CDCls, 500 MHz) d: 6.34 (d, J=3.6 Hz,
1H, CH-thiophene), 6.33 (d, J=3.6 Hz, 1H, CH-thio-
phene), 4.41~4.31 [m, 3H, OCH,CH(CH,)O], 4.25 (dd,
“sj=22, #"Jj=11.7 Hz, 1H, =C(C)OCH,), 4.06 [dd,
rans j—17 5, 8"y =11.7 Hz, 1H, =C(C)OCH,], 3.55 (s, 2H,
SCH,CO0O0), 2.81 (t, J=6.8 Hz, 4H, SCH,CH,), 2.43 (s,
3H, SCH3), 1.65~1.58 (m, 4H, CH,), 1.43~1.36 (m, 4H,
CH,), 1.33~1.28 (m, 8H, CH,CH,CHj3), 0.88 (t, J=6.6
Hz, 6H, CH,CH3); °C NMR (CDCl, 125 MHz) : 168.4,
141.1, 140.8, 134.7, 127.8, 127.6, 121.1, 112.4, 108.8,
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108.6, 105.8, 100.2, 100.0, 71.1, 65.4, 63.4, 37.0, 31.3,
29.7,28.2, 19.2, 14.0.); MS (ESI) m/z (%): 726 (M™, 100);
HRMS (ESI) caled for ChsHys048, (M'+1) 727.0335,
found 727.0331.

References

[1] Roncali, J. Chem. Rev. 1992, 92, 711.
[2] Roncali, J. Chem. Rev. 1997, 97, 173.
[3] Groenendaal, L. B.; Zotti, G; Aubert, P. H.; Waybright, S. M.;
Reynolds, J. R. Adv. Mater. 2003, 115, 855.
[4] Groenendaal, L. B.; Jonas, F.; Freitag, D.; Pielarzik, H.; Reynolds,
J. R. Adv. Mater. 2000, 12, 481.
[5] Wang, F.; Wilson, M. S.; Rauh, D.; Schottland, P.; Thompson, B.
C.; Reynolds, J. R. Macromolecules 2000, 33, 2083.
[6] Bao, Z.; Chan, W.; Yu, L. Chem. Mater 1993, 5, 2.
[7]1 Aubert, P. H.; Knipper, M.; Groenendaal, L.; Lutsen, L.; Manca, J.;
Vanderzande, D. Macromolecules 2004, 37, 4087.
[8] Segura, J. L.; Martin, M. Angew. Chem., Int. Ed. 2001, 40, 1372.
[9] Inagi, S.; Naka, K,; Chujo, Y. J. Mater. Chem. 2007, 17,4122.
[10] Skabara, P. J.; Roberts, D. M.; Serebryakov, 1. M.; Pozo-Gonzalo,
C. Chem. Commun. 2000, 1005.
[11] Liw, Y. B.; Wang, C. Y,; Li, M. J; Lai G Q.; Shen, Y. J.
Macromolecules 2008, 41, 2045.
[12] Liu, Y. B.; Wang, C. Y.; Li, M. J.; Lai G. Q.; Shen, Y. J. New J.
Chem. 2008, 32, 505.
[13] Huchet, L.; Akoudad, S.; Roncali, J. Adv. Mater. 1998, 10, 541.
[14] Lima, A.; Schottland, P.; Sadki, S.; Chevrot, C. Synth. Met. 1998,
93, 33.
[15] Binet, L.; Fabre, J. M. Synthesis 1997, 1179.
[16] Zhang, L.; Wu, C. Z.; Zuo, H. J.; Wang, C. Y.; Shen, Y. J. J.
Heterocycl. Chem. 2012, in press.

(Li, L.; Fan, Y.)

http://sioc-journal.cn/ 153




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


