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Synthesis, Structures and Electrochemical Properties of Two

New Asymmetric Tetrathiafulvalene Derivatives

Zhang Rui
( Yangzhou Polytechnic College, Yangzhou 225009 , China)

Abstract: We designed and synthesized two new asymmetric tetrathiafulvalene derivatives ( compound 6a and 6b) with
1,3—( methyldithio ) —dithiole—2 —thione ( compound 1) and 1,3 - ( cyclopentodithio ) —dithiole—2 —thione ( compound 5) ,
asymmetricly couples with 1,3—bis( cyanoethylethio) —dithiole—2—one ( compound 3) in P( OEt), respectively. Also we
characterized them by melting points IR.'H NMR.” C NMR. MS. EA and introduced their crystal strcture and
electrochemical properties.
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Fig.1 Synthetic steps of compounds 6a and 6b
WA RIS 1) CH;CN, [[13% 1.5 h,87% ;ii) CH;COOH/CHCl, (v/v 3:1) , % ¥, & f51ii) 1, , EtOH, § il , -50 °C,2 h,
95% 3iv) 1, 4-FFE 292,75 °C,2 0,33% ;v) 1,4-—rfdz,75 °C,2 h,33% ;vi) 100 °C,2 h
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4, I ST, V8 VRIS BT R B S B TR R AR B R A5 ) 6a, 77 385K 35% . 165 1 128 ~ 130 C. ; 205615
(KBr) (v,, ,em™") :1410(C=S) ,1634(C=C) ,2248(C=N) ; [Fiil (EIl) :m/z(% )= 478 (M*,22) ; B HL 4%
i (500 MHz,CDCL,) :6 1.50(d,J=6.90 Hz,3H,CH,) ,2.74(t,/=6.90 Hz,4H,SCH,CH,CN) ,3.05(dd,
J=12.9 Hz,J=7.60 Hz,1H,SCHHCHCH, ) ,3.09(t,/=6.90 Hz,4H,SCH,CH,CN) ,3.22(dd,/=12.9 Hz,
J=2.60 Hz,1H,SCHHCHCH, ) ,3. 69 (m,J=2.60 Hz,1H,SCHCH, ) ; #% #; I #E b % (500 MHz, CDCL,) :
5128.45,117.80,39.43,37.39,31.76,21.28,19.29. Ju £ 43#r C,sH,,N,S,:C,37.65;H,2.92;N,5.58. #
{8 :.C,37.76;H,2.95;N,5. 56.
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(3% (500 MHz, CDCL, ) :6 1.82(dd, J=14.0 Hz,J=6.0 Hz,2H, CH,CH,CH,),1. 98 (¢, =4 Hz,2H,
SCHCHHCH,) ,2.21(q,J=5.5 Hz,2H,SCHCHHCH, ) ,2.75(t,J=6 Hz,4H,SCH,CH,CN),3.10(t,J/=6
Hz,4H,SCH,CH,CN) ,3.81(dd,J=5.5 Hz,J=6 Hz,2H,SCHCH, ) ; % 3L 4% 3% (500 MHz, CDCL, )
5 128.44 125.75,117.88,54.36,33.33,31. 85,25.29,19. 38. JLZ /M C,, H, N,S,: C,40.47;H,3. 17;N,
5.55. BB . C,40.42;H,3.22;N,5. 57.
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Table 1 Crystal data and structure refinement for compounds 6a and 6b

WH 6a 6b
'f‘t%fh C]5H14N2SS C17H16N258
Kk 478.76 504. 80
DU IRLEE (K) 293(2) 293(2)
AR (R) 0.710 73 0.710 73
m R AR =V ENTE R R
23 [H] FE 24 K P-1 P2, /¢
a(A) 7.8142(17) 20.159(3)
b(A) 11.479(3) 8.320 0(11)
c(R) 12.683(3) 12.918 1(17)
al®) 64.206(4) 90
B(°) 82.428(4) 99.359(3)
y(°) 79.266(4) 90
AR (A?) 1004.7(4) 2 137.8(5)
Y U R SRR e e a4 2 4
N B 5 (1 00 2 (g em®) 1.583 1.568
LEPE I RS (mm ™) 0.891 0.842
B e A 492 1 040
Bl e S R AA LR < (mm? ) 0.23x0.20x0. 15 0.30x0.20x0.20
0 FTLRE (°) 1.99 ~25.25 2.05~25.25
TS FEAm e -9<hs<8 -13<ks<I3 -15<I<7 -24<h<23 -9<k<9 -15<I<I10
ST A 5087 10 465
LRV RTE PN 3559 3 869
BROS bR R R 22 0.032 2 0.023 5
TS 8 U BRI H /2808 3 559/0/227 3 869/0/244
BT F? SRS & 1.031 0.916
[1>2( (1) V5B BRI R A4 R, =0.064 5,wR,=0.133 3 R, =0.051 2,wR,=0.137 4
L {RAR S I P P R R A L T B BRI A (e/A3) 0.350/-0. 408 0.589/-0.510
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Fig.2 Cydic voltammograms of compounds 6a and
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Fig.3 ORTEP view of 6a with an atomnumbering scheme hydrogen atoms are omitted for clarity.

Ellipsoids are drawn at the 50 % probability level
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Fig.4 The packing diagram of compound 6a view along the a axis( the dotted line representing S---S 77—z packing contacts)
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Fig.5 ORTEP view of complex 6b with an atom-numbering scheme. Hydrogen atoms are omitted for clarity.

Ellipsoids are drawn at the 50 % probability level.
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Fig.6 The packing diagram of compound 6b view along the b axis( the dotted line representing C—H---N mutual contacts)
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