% 4“) {t % DOI: 10.6023/cjoc201301036 ARIEX

Chinese Journal of Organic Chemistry ARTICLE

-2k R E-2- RS E-3- R TR A S X .
RIRE R R R

TERY E R ARRY HER

WA FEE
(AR AL T SIS —— R AR [ R I R E A 4R 350108)
CHEMIEER FEM 350108)

WE DRI REON R, X FORRETRAEAL T, BARR i A 2] 1- Bk P -2- R IR T IR (2), 1L
) 2 BT A S M AT B 1- BRI T RE-2- BRI -3- e R AT K M ER (3, 4), Il I B 1A R AT
B 1- S TP RE-2- T R AR -3 B IR R IR /N U IR £6.(5, 6) KO — i T Ul £5(7, 8). R 'H NMR, °C NMR,
IR, MS, HRMS JTuZ A0S Fr A7 7 IaEAT G R RALE. A 5 I S SR R W2 A 5 Ml L 737 () Sl B A ) 1 L2k
T ¢ BCBRAE M 1 — 2R BRIRE 7 7450, AL A TR 3~8 (1 Fey 55 Fey UK — 21 438 i 0 73 15
J T AR . UV-Vis BOERE 2R AT ) BADCBR AT B S, DSC-TG(Z 7 114 - ) i £&
SR IER LG 5 00T R SRR B (AP YRR AT B TR RCR.

KB B RIFRKMEER; RSSO

Synthesis Crystal Structure and Properties of lodide, Hexafluoro-
phosphate and Bis(trifluoromethane sulfonamide) Salts of
1-Ferrocenyl Methyl-2-ferrocenyl-3-alklybenzimidazolium

Ye, Hongmin” Wang, Wei*’ Zhu, Xiaoxiao®”’ Chen, Weiqiang“”
Xie, Lili***  Yuan, Yaofeng®”
(“ Fujian Provincial Key Laboratory of Photocatalysis-State Key Laboratory Breeding Base,
Fuzhou University, Fuzhou 350108)
(¢ Department of Chemistry, Fuzhou University, Fuzhou 350108)

Abstract 1-Ferrocenly methyl-2-ferrocenly benzimidazole was sythesized by the reaction of o-phenylenediamine with
ferrocenecarboxaldehyde in the condition of toluenesulfonic acid as catalyst. Iodized salts (3, 4) of 1-ferrocenyl methyl-
2-ferrocenyl-3-alkylbenzimidazolium were formed by the reaction of compound 2 with alkyl iodide. Hexafluorophosphate
salts (5, 6) and bis(trifluoromethane sulfonimide) salts (7, 8) of 1-ferrocenyl methyl-2-ferrocenyl-3-alkylbenzimidazolium
were obtained by the anion exchange reaction of compounds 3 and 4. All of these salts were characterized by "H NMR, *C
NMR, IR, MS, HRMS and elemental analysis. In the crystal of compound 5, the compound was assembled to a chain
supramolecular structure along axis ¢ by the intermolecular hydrogen bonds. Electrochemical analysis demonstrated that the
quasi-reversible oxidation waves split double of Fe in ferrocene fragment of compounds 3~8; UV-Vis absorption spectra
show that these salts possess photoinduced charge migration phenomenon. And the iodized salts presented good catalytic
effect on decomposition of ammonium perchlorate (AP) in DSC-TG test.
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AR A, RARRT pH [EHEE R N =) %
JK.
1.2 BFRFEIRYBIEFIE

7E-ESI full MS #0 F BER B U 24k &4 5, 6
[F) PRy MBS TU6 145 KALSY) 7, 8 IINTS, [ T4
280, MIBEALEY 3, 401 11§ 127, Nk, tb&%
3, 4 DI T & 5~8. (LAY S, 6 1 840
cm ' HIL PF L SNSRI, (LAY 7, 8 IIFE 1195 Al
614 cm ' HILWA A NTE, (OL0 AR, Al ak—b i
IE MS [4hie. idtb a4 3,5, 7 (1) "H NMR % L& 51
MRS 3, 5, 7 PRHEFIEAEIL 'TH NMR 1 H
W2 . WIS ED T XA 8 K LRI (&7
HORIN 34 5 7.67, 8.01 J 8.1 =ANZ I, 1AL &4
811 67.67 J 8.06 LINAZ g, &Y T H Fe 1t 6
4.05 F1 4.09 732l =, &Y 8 Hif Fe £
5 4.14 BRI 4150, S5EW 7 FI-CHy MLL, LA
Y 8 ¥ CH, MKIAFES) T 6 0.64. Uk, 1 3 SA75]
AN ZE A PR K I SE R RE s AL &40 H 424 8%
Je V() 24,
1.3 L&Y 5 BRIRGEHHIA

WA S iR S UL 1 (CCDC 921732), C(1)~
C(5)A Cpl, C(6)~C(10)}y Cp2, C(20)~C(24)H Cp3,
C(25)~C(29)h Cp4, & 1 It THAEY) 5 B2 HEK
Fgtff.

& C(18)

\\ \fmz)
cun)
L

B1 e s 0 7iniksif
Figure 1 Molecular structure of compound 5
1/tﬁ% 5 éj\?ﬁ C29H27F6F62N2P, Mr:66020, m.p.
203205 'C; LS FI AT FIIZ IR T 3 A
&, P2)/c B WmHZSE: a=1.2816(5) nm, b=
1.4369(5) nm, ¢=1.4419(5) nm, V=2.6508 nm’, D=
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Table 1 Selected bond lengths (nm) and angles (°) of com-

pound 5

N(H)—C(11) 0.1490(3) [N(2—C(17) 0.1393(3)
N(H)—C(12) 0.1393(4) [N(2)—C(18) 0.1462(4)
N(H)—C(19) 0.1343(3) [N(2)—C(19) 0.1341(3)

C(19)—N(1)—C(12) 108.78(20)
C(19)—N(1)—C(11) 126.87(20)
C(12)—N(1)—C(11)123.34(21)

C(19)—N(2)—C(17)108.88(20)
C(19)—N(2)—C(18)128.37(21)
C(17)—N(2)—C(18)122.73(21)

N(2)—C(19)—N(1) 108.98(20)

1.654 geecm ™, D, =1.654 gecm °, Z=4, F(000)=1344,
u=1221, R;=0.0453, wR,=0.01454 [I>20(])], S=
1.082. BKMEIR _E ) N(1)—C(12), N(1)—C(19), N2)—
C(17), NQ2)—C(19) 18 KFE 0.1340~0.1400 nm Z [i],
Fe, FWERJRFAIER Cpl K Cp2 “FIHI4r 5K 0.1641 Fl
0.1634 nm, Fe, FIHMELIRFAHEE Cp3 M Cp4 VI
0.1651 F10.1652 nm. “F[fii Cpl, Cp2 V4T, Fe, i T2 %
Fe, J¢ 3 57 & L HEER52m, P11 Cp3, Cp4 [Pk
4 8.39°, Pl Cp3 LA IFBKMEINIE HY 40.35°1K) M IH
fa. B 2 mgn, A FIRJERT F(1)-*H—C(2), F(Q2)-
H—C(21), F(3)-*H—C(13) )2 F(4)--"H—C(16)%, F(1)-*
H, F(2):-H, F(3)---H, F(4)---H MEK 54 0.2573,
0.2629, 0.2437, 0.2625 nm, IE% BB HAE 025~
0.27 nm, WAY)S LSRR A vl o SR 1 1 42
B ARG T HY ¢ Fil G PRI A () DR 4 1 45 ).
1.4 KNG

A SIS UV-2450 AU 4hAT L
SIEERET e, LA AR, B 5X107° mole
L IO%HAE 200~600 nm Yo BN E, Frsi A 3,
ik 2.

2 RIEREEIE
Table 2 UV-Vis spectra data of compounds

Compd. s/

d-d CT2 n-1* CT1
2 447 None 301 None
3 463 364 298 241
4 463 364 298 241
5 465 364 298 233
6 457 364 298 232
7 463 364 298 232
8 457 371 298 232

© 2013 Chinese Chemical Society & SIOC, CAS

W 3 prs, a2 WfiE S 2-[1-2- gk
PAE-2-3) 5k~ 1- 12 - 0K M g W A e A 286 AR
AR, 3597F 301, 447 nm HIL 1A momBOfcg 1A
d-d WU, A 2 BT EBORIEIK S S WS, AL
EW 5 1-F 2 [1-(2- R BRI R e-2- ) k-1
H1-3- ZFET TR M R AE 364 nm AL Z HUEL—A d-d W
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Figure 2 F---H—C which link the molecular 5 to a chain supramolecular structure
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Figure 3 UV-Vis spectra of compounds 2, 3, 5 and 6
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U1 Scheme 3 Fiow, 1-)%8kHE FE-2- R4k AL-3-
eI TR M SR A S W JE T X2 KA R, S ED
AT AR Jeg, 1- kAL A kR R N
Fey, 5RTFIKM EHEANER — %K RN Fe,, Fe; 5
S 3% 52 30 2 - 0K e R 1R 5 e N 1 S e AR AR — 4L
AR B HH TR TR P85 B - 1) JL B A8, LS I v
TRUNVALAT Fey, FIFH TR BIZRIFIRMIR, T3 Fe,
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Table 3 Electrochemistry data of compounds

© 2013 Chinese Chemical Society & SIOC, CAS

Compd. Fe E/mV E,,/mV AE,"/mV
2 1 593 490 103
3 1 618 527 89
4 1 629 539 90
5 1 619 559 60
6 1 626 566 60
7 1 619 558 61
8 1 632 571 61
2 2 593 490 103
3 2 913 843 70
4 2 925 856 69
5 2 902 830 72
6 2 925 856 69
7 2 901 830 71
8 2 944 882 62
“AE,=Ep,—Ejp.

sl 4 Je3% 3 fios: A& 2 11 Fey 1 Fe, H%EAK
M JR UG [P LA AR, S, RO AL, Jf
BRI AR SR T W (AE,= 103 mV); AHLLE L

Chin. J. Org. Chem. 2013, 33, 827 ~834
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Figure 4 CV spectra of compounds 2~8
100 mV/s, n-Bu,;NPFj as supporting electrolyte, 10> mol/L in acetonitrile

EW2, G 3~8 MiEh)E, Fey M1 Fey U HLAL H A
[ (¥ 1IERS, Fe) Fl Fey b H S 11— 20 AR Ay 5 4 m i PEAR
LFIR AR S, 55 B HED 45 3 — 3%

HH 3 T 1- Bk FE -2 - Rk I -3 R
JFBKME PR, K NTS, #hH Fe, M Fe, #HATREF %A
R AT ISP (AE, <72 mV), thEH) 3 T Fey (AE,=89
mV) X 4 H1{f] Fe; (AE,=90 mV) i T3] AL 24
AT SR S EL Fey S0 IE J5 N I P FRAIK,
Fey HHT-52 B8 JF 0K M 345 2 -1 1R L B0 S e v -1 5 i 4
1% Fe, M HLF 2 %5 B KPR, 53 Fe, B AERE AL, 15
HLA K KIERS(AE, =320 mV), M ik 6057 3 n] A0 5
20 2 ISR 1R s A ok — A0 R AR AL SR ]
Wil A G 5~8 HLAK A T 2k K 3 3 WA AR I K e )
3-P7 G IN IR E B 0 25 T BELOK /S B =) o B 5 ¢
(2R TR 6] P LAk 2 i 2 v e vl 87 DG W9 Yl P 56 .
1.6 Xt AP HI SRR RE D 4

TR R AT Rl i SRR AL, R
P A HEI R RS R, ALl AP NAFF AT,
W # DSC-TG F %I = Ixt AP [ iR R
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Wikl 5 s, 46 AP BIAHARIR B2 8 246.2 °C, L& W)
2~8 AL 540 AP A AR AR TG 22 5, U]
R GIRRXT AP (1 & AR L AR 1 R S A AT 5.
459.6 ‘C 24l AP [R5 Ko fRISFAIE, TN 2% K1k &4
2~8 J5i AP [ NIHETEREBE, /A iidlids, Hi Kl
P FEHS R, b 2 AT T 803 C, A%, 6
PRI T 43.3 C, Kb,

AP +2%2 246.2
AP +29%3 2477 391.7
AP +2%4 2470
AP +2%5 2451 "
AP +2% 6 246.2
AP +2%7 247.7

AP+2%8 2478
246.2

T T T T T T T T
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B 5 LG 2~8 Iz s i A 26 5110 °C/min)

Figure 5 DSC curve of compounds 2~8 (10°C/min)
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P EY 2~8 5 AP JREG G 1584 7 i e 73 il ok
380.2,396.8, 395.5,412.5, 421.1, 403.4 ]2 405.9 C, L4l
AP [F 5243 5 WAL R0 T 80, 63.4, 64.7,47.7, 39.1,
56.8 }% 53.8 C, RHIZXUZ R EAE R =H%] AP [k
AR REFIMECR, BREEY) 2 1 3-A25]
NE REAT BTG R, BT R AR 56 K 2R - K s
A EWIXT AP ISR A T FEES. 5 AP
5 1-FR2-[1-(2- R A N fe-2- 08 — k- 1-48)-3- &4
FEFR IR e R U1 A A R A AL R AT L (58 A o R
PERT T 33.5f129.2 C), AW 3.5 5 AP IREWHESE
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Figure 6 TG curve of compounds 2~8 (10 ‘C/min)
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SOMBIREIRAT T 63.4 K 47.7 °C, WHILEW 3, 5%}
AP HME AL ROR L 1-F5E-2-[1-(2- Rk A e -
2-3E) R ER-1-F5]-3- 2T IRk M R UAIRUR ek Ak
RS
2 #ig

RS Ik 2RI K AR I R A R T 1- K
BRI A RE-2- R - 3- R (L) AR Ml R . PRy
EhONTE, hEESHOHT RLUR ok Eh A &4, JExdIL4h
FIRHT T 3RAE. A& 5 SRS MR W 1240 & il it 4y
T AT ¢ S0 PRI e — BRI 7 450,
UV-vis B3k & LA B B MG BO R AT B I 4
HLAb 2 AR W 1- A 3 F -2 Ak S SR I ko nge
FCER G, R T ORI DK Mg 5 - 1 L 2 s v 2 A
3 Fey Ml Fe, MU AR AR FFE LW IERS, Fe fl Fe,
P UK (1 B 14— 21 B8 A 0 JiR v 0 U A T P 2 T 3
PEAR U4 AIE J5 I DSC-TG MR W] 1- 5k Jk PP -
2- ORI -3-HIL (L) R IR e R X AP R iR
AU AR
3 KEEHH
31 MES5KF

i HIE WRS-1B #5 5iA4%, 8 ARLALIE; Bruker
AVANCE IIT 400M #% g L= (400 MHz, TMS 4 W x);
Bruker AVANCE III 500M #% 3 L3%1X(500 MHz, TMS
JI P AR); MERCURY CCD/AFC fi7411%; Elementar Vario
MICRO JG % 4 HT1X; Thermo-Finngan-LCQ Jit i 1% ;
Accurate-Mass Q-TOFLC/MS 543 # 5 i {%; Spectrum
2000 AR R LT AMGIRA(KBr Hs 1), UV-2450 L5+
HIE; CHI620C Hifk2~ T AEN; NETZSCH STA 449C
PNHTAL. - A F 32 RIS Rk s (2) 2 %
SCHR[20]45 .
3.2 A E
321 1-ZRERE T AR-2- S R AR R Rk (2) 89 4
A

RARYE, B %4(428.5 mg, 2 mmol). AF%K
ff(108 mg, 1 mmol) & 20 mL CHCl; & 47E 100 mL 1] =
RS, I el G N 5 mg %) HREEIR, O 6
h JEfE RN, A EER, 20 mL CHCL %R, i1k, 1
R R BN S RN AL BN A IR DE % 3 IR, JC/KIR IR RN T
W, RERCREENT, Ak LR OER0 V=8 HIFHE
Ak 0.3565 g, P 71.3%. mp. 179~181 C; 'H
NMR (400 MHz, DMSO-dy) J: 7.58 (t, J=7.6 Hz, 2H),
7.24~7.15 (m, 2H), 5.48 (s, 2H), 4.98 (s, 2H), 4.57 (s,
2H), 4.25 (s, 6H), 4.23 (s, 4H), 4.12 (s, 2H).

832 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

322 1-ZREKA T R -2- =R 4K -3-F AR Sk
A2 (3)849 4%,

FAURYE, 76 100 mL = BT I 2 (150 mg,
0.3 mmol), 5 mL A48, IFA[EIR 12 min, # i KELD
EYTHE, WERR LM R, AWRVEE 3 WK, e E T,
CH,CL, M=), kAT 24T, CHCL/ MLV @ V=
100 © 1L.5)PEMefS 149.2 mg FER Ak 3, 7% 77.5%.
m.p. 122~124 “C; '"H NMR (400 MHz, DMSO-d;) J:
8.12~8.06 (m, 1H), 8.04~7.97 (m, 1H), 7.71~7.61 (m,
2H), 5.71 (s, 2H, CH,), 5.28 (t, J=1.8 Hz, 2H, Cp), 5.05
(t, J=1.8 Hz, 2H, Cp), 4.56 (s, 5H, Cp), 4.32 (s, 3H, CH;),
4.24 (s, 5H, Cp), 4.09 (t, J=1.8 Hz, 2H, Cp), 4.06 (t, J=
1.8 Hz, 2H, Cp); C NMR (100 MHz, DMSO-d,) J:
151.40, 132.81, 131.40, 126.80, 113.54, 81.32, 72.96,
71.84, 71.13, 69.38, 69.22, 68.81, 65.50, 45.84, 34.20; IR
(KBr) v: 3419, 3056, 2926, 1546, 1499, 1480, 1411, 829,
754, 501, 485 cm™'; MS (ESI) m/z: 515.1 [M—I1]", 127.5
[1] . Anal. caled for CyoH,7Fe,IN,-H,O: C 52.76, H 4.50, N
4.30; found C 52.76, H 4.43, N 4.24.

323 1-=REKA T AR -2- Z R4k -3-F R Sk
>N RFEER 2h (5) 89 A

SURPR, £E 100 mL = ST AIA 2 (160.1
mg, 0.32 mmol), 5 mL #LFFEE, AT 12 h, B 2=
IR, FIA N R % (104.3 mg, 0.64 mmol), 30 mL
Mg, SRV 24 h, IR ZE R, CHL.CL E, 255+
IKVEEE 3 Ik, TOKBRIREA T4, FERKEJEHT, CHLCly:
CH;OH (V : V=400 : 1)JE/lif3 158.8 mg 2L L lfl {4 5, 7
% 75.1%. m.p. 203~205 C; 'H NMR (500 MHz,
DMSO-dg) §: 8.12~8.08 (m, 1H), 8.03~7.98 (m, 1H),
7.69~7.64 (m, 2H), 5.71 (s, 2H, CH,), 5.29 (t, J=1.8 Hz,
2H, Cp), 5.06 (t, J=1.8 Hz, 2H, Cp), 4.56 (s, 5H, Cp),
431 (s, 3H, CHy), 4.24 (s, 5H, Cp), 4.09 (t, J=1.8 Hz, 2H,
Cp), 4.05 (t, J=1.8 Hz, 2H, Cp); *C NMR (100 MHz,
DMSO-dg) d: 151.41, 132.81, 131.40, 126.80, 113.54,
81.32, 72.95, 71.82, 71.12, 69.38, 69.21, 68.82, 65.50,
45.79, 34.14; IR (KBr) v: 3445, 3113, 1548, 1504, 1484,
838, 752, 557, 506, 489 cm™'; MS (ESI) m/z: 514.9 [M—
PF6]+, 144.9 [PF¢] . Anal. calcd for C,oHy;FsFe,N,P: C
52.84, H 4.32, N 4.21; found: C 52.76, H 4.12, N 4.24.
324 1-ZREKA T R -2- =R 4K -3-F AR Soked
= FF AR R 2 (7) 849 A,

HARYE, 76 100 mL = BTN 2 (149 mg,
0.298 mmol), 5 mL MtHFLE, INFAMIA 12 h, ¥ 2%k,
FEAN = U R i 41 £5(171 mg, 0.596 mmol), HIA
30 mL A%, i 24 h, R, CHL.CL %
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filf, 2ETFKVER 3 IR, TOKBRERE T, RERAEZHT,
CH,Cl, : CH;0H (V' : V=400 : 1)JEMi#3 200 mg F41 (4,
4K 7, 774 86.1%. m.p. 142~145 ‘C; 'H NMR (500
MHz, DMSO-d,) : 8.12~8.08 (m, 1H), 8.03~7.98 (m,
1H), 7.69~7.64 (m, 2H), 5.71 (s, 2H, CH,), 5.29 (t, J=1.6
Hz, 2H, Cp), 5.06 (t, J=1.8 Hz, 2H, Cp), 4.56 (s, 5H, Cp),
431 (s, 3H, CH;), 4.24 (s, 5H, Cp), 4.09 (t, J=1.8 Hz, 2H,
Cp), 4.05 (t, J=1.8 Hz, 2H, Cp); *C NMR (100 MHz,
DMSO-dg) 6: 151.41, 132.81, 131.40, 126.80, 121.55,
118.35, 113.54, 81.32, 72.95, 71.82, 71.12, 69.38, 69.21,
68.82, 65.50, 45.79, 34.14; IR (KBr) v: 3444, 3113, 1552,
1482, 1350, 1329, 1195, 1139, 1054, 832, 749, 612, 501
cm™'; MS (ESI) m/z: 514.8 [M— NTf, ", 279.9 [ NTf, ] .
Anal. calcd for C;Hy7F¢Fe,N3O4S,: C 46.76, H 3.73, N
5.35; found C 46.81, H 3.42, N 5.28.

325 - RERR TR 2- — R AR -3- LHE R kg
Ak (4) 0494,

GBI 3, A, 7 E 57.9%. mp.
107~109 °C; '"H NMR (500 MHz, DMSO-dg) J: 8.09~
8.03 (m, 2H), 7.69~7.65 (m, 2H), 5.73 (s, 2H, CH,), 5.19
(s, 2H, Cp), 5.07 (s, 2H, Cp), 4.95 (q, J=7.3 Hz, 2H,
CH,), 4.56 (s, 5H, Cp), 4.25 (s, 5H, Cp), 4.14 (s, 4H, Cp),
1.58 (t, J=7.2 Hz, 3H, CH;); "C NMR (100 MHz,
DMSO-ds) o: 150.95, 131.80, 131.60, 126.94, 126.79,
113.81, 81.49, 73.15, 71.62, 71.29, 69.40, 69.24, 68.84,
65.26, 45.97, 42.21, 15.11; IR (KBr) v: 3420, 3059, 2927,
1537, 1474, 1435, 829, 752, 499 cm™'; MS (ESI) m/z:
529.2 [M—I]+, 127.5 [I] . HRMS calcd. for C3oHy9Fe,N,
529.1040, found 529.1024.

32.6 1-=R4kA TR 2- Z KA -3- LA R ok
> BUEER 25 (6) 496 AR,

GHROTER S, LEEE, F7E 67.7%. mp. 170~
172 “C; "H NMR (500 MHz, DMSO-d;) d: 8.09~8.03 (m,
2H), 7.69~7.65 (m, 2H), 5.73 (s, 2H, CH,), 5.19 (t, J=1.6
Hz, 2H, Cp), 5.07 (t, J=1.6 Hz, 2H, Cp), 4.95 (q, J=7.3
Hz, 2H, CH,), 4.56 (s, 5H, Cp), 4.25 (s, 5H, Cp), 4.14 (s,
4H, Cp), 1.58 (t, J=7.2 Hz, 3H, CH3); “C NMR (100
MHz, DMSO-ds) o: 150.95, 131.80, 131.60, 126.94,
126.79, 113.81, 81.49, 73.15, 71.62, 71.29, 69.40, 69.24,
68.84, 65.26, 45.97, 42.21, 15.11; IR (KBr) v: 3419, 3112,
1534, 1475, 1460, 838, 751, 557, 500 cm ™ '; MS (ESI) m/z:
528.9 [M—PF4]", 144.9 [PF¢] . Anal. caled for C3oH,oFs-
Fe,N,PH,0: C 52.14, H 4.62, N 4.03; found C 52.05, H
4.51,N 4.05.

Chin. J. Org. Chem. 2013, 33, 827~834

© 2013 Chinese Chemical Society & SIOC, CAS

327 1-ZREKA T R -2- = R4 -3- LA R ok
= FF AR EL L e 2k (8) 494K,

G 7, A EAE, 2 E 53.3%. mup.
164~166 ‘C; '"H NMR (500 MHz, DMSO-dg) J: 8.09~
8.03 (m, 2H), 7.69~7.65 (m, 2H), 5.73 (s, 2H, CH,), 5.19
(t, J=1.6 Hz, 2H, Cp), 5.07 (t, J=1.6 Hz, 2H, Cp), 4.95
(q, J=7.3 Hz, 2H, CH,), 4.56 (s, 5H, Cp), 4.25 (s, 5H,
Cp), 4.14 (s, 4H, Cp), 1.58 (t, J=7.2 Hz, 3H, CHj); °C
NMR (100 MHz, DMSO-d) d: 150.95, 131.80, 131.60,
126.94, 126.79, 121.56, 118.35, 113.81, 81.49, 73.15,
71.62, 71.29, 69.40, 69.24, 68.84, 6526, 45.97, 42.21,
15.11; IR (KBr) v: 3445, 3109, 2991, 1541, 1349, 1327,
1187, 1135, 1058, 751, 612, 570, 508 cm ™ '; MS (ESI) m/z:
528.87 [M—NTf,] ", 279.95 [NTf,] . Anal. calcd for
C3HyoFeFeN;04S,: C 47.49, H 3.86, N 5.33; found C
47.48, H3.61,N 5.19.

3.2.8 Ao 5 8 an iR eE M)

WA R SR TP AR B G 5 L,
RH AT 1) 44 MERCURY CCD/AFC #75H% 293(2)
K NHASRAIRRALT Mo Ko $2:(1=0.071073
nm)PERTSOGIE, LL o BT A RS 20~27.48°,
—16<h<l16, —18<<k<18, —17<<I<18 VulH AWt
RIS 1 6055 A, KL I>20(D IS AT T Sk i 45
KoM, W22 T RIFP>(F*)]=0.0453, wR(F*)=
0.1454, Hrh w=1/[c*(F,)+(0.0904P)*+0.0195P], P=
(FS+2F2)/3, S=1.082. K SHELXL-97 27 H#%
P AREUR AR bR, SR AR B/ SRednt AR AR
TIOAA R Sk N T EIE.

3.2.9 @A

CHI620C FEALAE TAESS, B TR, 14X H
W, Ag/AgCIHIFN KCl)AZ bk, LM5w b I,
n-BuyPF¢ b S FE LRI (C=0.1 mol/L), 14 Vil fi %
W AR R T S5 0.3, 0.05 pm ALO; 6, RJ5 1 2 ¥k
KB YRS, TN, 5 min BREJGIRK, ZEE S04
MEZ G
3.2.10 HRIRAEALE IS

NETZSCH STA 449C #4r #r 4%, JHEH % 10
“C/min, Ar S ARY", WK 30 mL/min. FEEISIIE N AP
(1) 2%. B S e ARG INFE G 1) AP (AR, K5
TR A7 R ol VA I vy SR e 1) Aoy Al 2, T O A
TIVHT 5 ey R e 1 FA 00 F s %) 788 e oK 2 8 R it 6 1
SRR A A AR A B
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