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Synthesis of Ruthenocenyl—substituted Tetrathiafulvalene

REFBET AR ERIFEM ok 5, RH &
Department of Chemistry, Faculty of Science, Saitama University

Masaru SATO and Toru NAGATA

4-Ruthenocenyl—1,3-dithiol-2-thione was obtained in 62 % yield from the reaction of
ethynylruthenocene with »-Buli / Ss and subsequently CSz. Desulfurizing coupling of
4—ruthenocenyl-1,3—dithiol-2—thione was unsuccessful. 4-Ruthenocenyl-1,3—dithiol-2— thione was
oxidized with Hg(OAc): to give 4-ruthenocenyl-1,3—dithiol-2—one in good yield. Deoxygenating
coupling of 4—ruthenocenyl-1,3—dithiol-2—one afforded bis(ruthenocenyl) tetrathiafulvalene in 17 %
yield. The oxidation wave due to tetratiafulvalene in this complex shifted to a lower potential region

compared with the parent compound.

VT JRAIARAE 2 AT ESOSEZTH03, 1 ARt CAsEs - 2 BV T /2 dhE L
AR 1 B 2 B LEITCRICES 5. ZRETIZ, =F L, 2 ThEFLy, 38 By, 4 %ﬂﬁ
U OWTIRFIL TET2. 5 ZORER, AL 7o M0 EK, B EERAMEIE 2 b7
WZEERHIOMNIL T, AR, S B bW Ch LT NI T T 7N L THESI- 2 VT )
BUHRERDGRAEAT, TOMWEERFILI-OTHET 5.

BREHEIERTE

TR FLUHEANDLT RN T 1,3-F A v 2=F A m Gt DRSS, ZOHIEICRED, =
F =WV T e ET B FIURICESE, ZHUCHE, DV C o RmidbREE SSRGS 5L, 407 /&
ZN=1,3TF A N2-TF A (D) 64%DIERTHILIZ. $6ALIZH NMR AXINUZBWT, LT/
Yo VEDY B = U (Cp)Br 7 a b OIZ56.75 12 1,3—F A —N—2-F AL B D 5N 7 r by
DEHISNT-. F72, BCNMR A~ TNUIZEWT, §212.62 (IZF A VRV EED RFBEIRA-DL 7 VD358
OO, $ER 1 28U FRN ATV EI T Y RN =T L EANENERE U T= 23, i 7" U 713 e 5971
PR 1 130 fRL CLEST. VT /B VLT TG @V EHIL CH O ZEN LIV TNAD T, Bk
SIVEEHILAH T2 1,3 T 4 — 2T AL DOty 7V T TIAL-AITEL T D03, @%1/\5@;%@%
T DA I AN IR EDRERE —ET DR Th o7z,

BB 1 2% / /e AR CEER AR SOGS T D8, IR 54% T 1,8-2F 4 — /-2 (213551
72 881K 2 13 TH NMR A~JNUZBWT, LT /= VDT a0 20 =) (Cp)Ei 7 b Otz s
6.45 |2 1,3-F A —/—2-A L BD 5ALD7 ubhr DBHAISIZ. IR AT NUZENT, 1648 e (/L
RV O MEREIEIIS A, 8C NMR A~ ML TS 192.77 ([Z VR = VEREN RO Bz, £, i
IR 2 [ ZHFESDFONT= DT, XS T o7, fEfn T — %% 118, A IS A A% 212
Fri-. £-, £ ORTEP XX 1 1R~7



Scheme 1.

Fe

Ma S FORUM Vol 5, (2008. 1)

< 2) Sg/ CS,

_ S
©yC=CH 1)nBULITMEDA O =5 HgOAd),
- Fe S E—

<@ ()

S S
P(OEt), g[s?—(sgv?

3) &

Table 1. Crystallographic Data for 2

2

mol formula C13H100S2Ru
mol wt 347.420
cryst syst Monoclinic
space group P2ie
a, A 5.8700(3)
b A 13.6390(7)
¢ A 15.2860(9)
a,® 90.00
B° 92.942(3)
%° 90.00
v, As 1222.20(11)
Z 4
Deal, Mg m— 1.888
cryst dimens, mm 0.20x0.15x0.08
radiation O\, A) Mo—Ka (0.71073)
Rfln (hk]) limits —T<h<7

0< k<17

0<7<19
total rflns measured 2383
linear abs coeff, mm-! 1.601
L.S. params 158
R 0.0383
Rw 0.1174
S 0.999
max peak in final Fourier map, e A 0.582
min peak in final Fourier map, e As —0.884
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Table 2. Selected Bond Distances and Bond Angles for 2

Bond Distances (&)
S()-C(11) 1.742(3) S(2)-C(12) 1.739(3)
S(1)-C(13) 1.754(4) S(2)-C(13) 1.776(4)
0(1)-C(13) 1.201(6) C(11)-C(12) 1.336(4)
c()-CcQu 1.446(4) Ru(1)-C(Cp) 2.168(av.)
C(Cp)—C(Cp) 1.388(av.)
Bond Angles (°)
S(1)-C(11)-s(12) 116.7(2) S(2)-C(12)-C11) 117.5(2)
C(11)-S()-C@13) 97.4(2) C(12)-S(2)-C(13) 96.7(2)
S(1)-C(13)-8(2) 111.7(2) S(1)-C(13)-0(1) 124.7(4)
S(2)-C(13)-0(1) 123.6(4) C()-C11-s(») 117.5(2)
c(1)-Ccan-ca12 125.8(3)
s2) cuz)

,/ \\‘ ‘ o C(2)

/Al < ( c3)

\ \\- c(11) c(1) % (§Q// /)

@\\\j s

C
\ ™\
a ' &
{ 1'} ==
S A ci
c(19) N/ \

Ru(1) ””””

C(10) C(9)

Fig. 1. ORTEP View of complex 2.
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O0.34 VT ANT7R g ViE TR MBS UTe. 2 Z 1A 3 D TTF S 1 B X O 2 B bk Z[FES
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4INT )=V 1,3V F A —-2-F A (1). =F =7/t 1051 g, 2.0 mmol): TMEDA(0.61
ml, 4.0 mmol)® THF(10 mDi&iEZ—80 °CIZHmAIL, ZiUZ n-Buli O~V 4A1%(2.1 mmol) A d-< Vi
TFU72%%, [RREEET 30 L 7=, ZAUCHT#EHE(64 mg, 2.0 mmol)Z Nz, 2 REERREL 7223580 °C (2%
ofc. A2 0 °CIZEUIRNRE T 2 RERIEL /2%, FFOW-80 °C IZHHEIL T hifkik55(0.8 ml, 18 mmol)%
Nz 8 RFEFRLI=1%, THF / KD TSR, P oFo—T L CHtHL, flitEi 3k CotdL =14,
MgSOs THIRELT-. WIEAIER LU, GONIFREE LD SN Ia~< T T7 4 —ColiLi=L 25, b
A 1 OEAAET0.45 g, 64 %215~ @il 174-175 °C. JTHESHT: EHIE C, 43.23; H, 2.65 %, HE
CisH10SsRu (2L T C, 42.96; H, 2.77 %. IR (KBr): 1098 cm (vC=S). 'H NMR (CDCls, 400 MHz): §
4.59 (s, 5H, n—CsHs), 4.67 (d, /= 1.5 Hz, 2H, n-CsHa), 4.86 (d, /= 1.5 Hz, 2H, n—CsHu), 6.75 (s, 1H,
=CH). 3C NMR (CDCls, 100 MHz): & 69.94 (7—-CsHa), 71.52 (7-CsHa), 72.30 (-CsHs), 79.64
(ipso-n—CsHa), 119.47 (=CH), 145.65 (=C), 212.62 (C=NS).

4NT )=V 1,3-TF A -2 (). $4AR 1(51 mg, 0.15 mmol) &2 mrd/L (10 mDIZED L, HE
fi2/k$#R(140 mg, 0.44 mo) DEFHAE(G mDIARENNZ, RIET 20 MR-, HEATERIL ChE, AiEE
SBEL, KEZ T 7aaAz T, FiEE A OKTHREL, BoKlR~ 2 1T L CREELIZ1%,
AR B LT, BREE IR TN~ N F7 —ToHlLT=25, S8R 2 O fafEik(@28 m g, 54 %)%
157, B 148-149°C. JooHT: F40E C, 45.16; H, 2.75 %, #HE1H CisH10S:0Ru 1ZxfLC C, 44.94;
H, 2.90 %. IR (KBr): 1648 cm (1C=0). 'H NMR (CDCls, 400 MHz): § 4.58 (s, 5H, 7~C5Hs), 4.65 (d, J
= 1.5 Hz, 2H, n—-CsHy), 4.85 (d, J= 1.5 Hz, 2H, 7-CsHy), 6.45 (s, 1H, =CH). 13C NMR (CDCls, 100
MHz): § 69.56 (7-CsHy), 71.18 (7-CsHd), 72.07 (-CsHs), 82.12 (ipso——CsHa), 108.94 (=CH), 128.32
(=0), 192.77 (C=S). MS (EI, 70 eV): m /z 348(M").

sy-BE N antit A0LT )=/ V)T hF7FT 73 (3). $5A(2)(50 mg, 0.15 mmol)Z #il gkl =F
1.5 mDIZIEDL, 2 RFREIIEGZEI U7, BV RN =T VAR B KL, FRiEE U7 ra~ g T7 41—
THBELIZEZA, $5K 3 DRSNS m g, 17 %EF7-. fils: 164 °C. JE/oMT: F40lE C, 45.16; H,
2.75 %, FHEMH Ci1sH10S:0Ru (ZxL T C, 44.94; H, 2.90 %. IR (KBr): 1648 cm~! (1C=0). 'H NMR
(CeéDs, 300 MHz): § 4.36, 4.46 (d, /= 1.5 Hz, 2H, 7-CsH4), 4.68, 4.68 (d, J= 1.5 Hz, 2H, 7-CsH4), 4.47 (s,
5H, n—CsHs), 5.51 (s, 1H, =CH), 5.53. 3C NMR (CDCls, 100 MHz): § 69.81 (7~-C5H4), 70.82 (17-C5HJ),
71.83 (7—CsH5), 110.37 (=CH), 134.25 (=C), MS (EI, 70 eV): m /z664(M").
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