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Electrochemical and Thermal Properties of Ferrocene-Containing
Chalcone Derivatives
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Inner Mongolia University, Hohhot 010021)

Abstract Ferrocene-containing chalcone derivatives with benzene rings (3a~3d) or naphthalene rings (3e~3h) were syn-

thesized and characterized. These compounds exhibited good UV-vis absorption properties. The cyclic voltammogram inves-

tigations revealed that redox-active ferrocenyl groups of 3b and 3f exhibited one-electron transfer processes and naphthalene

rings instead of benzene rings had little or no effect on the formal redox potential of ferrocene. As compared to the ferrocene

standard, it was difficult to lost electron for ferrocene-containing chalcone derivatives indicating their high stability. Their
thermal behaviors indicated that these compounds started to decompose at about 250~260 C, and the melting points de-
creased with lengthening terminal alkyl chains. When the rigid core of molecular were mostly benzene rings, crystal polymor-

phic phase transitions with lengthening terminal alkyl chains was observed in the first heating cycle; whereas the melting

points increased when the rigid core of molecular contained naphthalene rings, and lengthening terminal alkyl chains had little

effect on the crystal phase stability. The research is supposed to provide some theoretical basis for this kind of compound using

in function materials.

Keywords ferrocene; chalcone; electrochemistry; thermal behavior
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Ty LTSS T AR .

IR AR R R, IR E N T
TRERAT AW AT I () SRR RN, Ak, A T
SEONAT LR R, A AT AE IR BB R BR 4 T BN
NG, AFSLHIR RY R, (HARX A>T S AR
KBEA, DRIk, 7551 NT5 3R [R50 N i 22 M4 mT ff
WAV RS BE 80GE . A5 A NIPEH L AR
it e M B Ak A i LA R R B M, AR S A
T WA R B R AT A9 (Scheme 1), 1T 48
Ah=1] WL U 3 (UV-Vis) 5 iR 2L (C V)i 7T 2K
WA E R AL, W AR E(TG). REH
i B8 A HT(DSC) LA K 4 & i 't i B (POM) X 4 A1)
(PIFE R EAT I 5T

1 &R511R
1.1 ARSHIE

TRERARERAT AR 1 B R S S 4- R 2
fiidid Claisen-Schmidt /o /32" 15 —2HIE, B
T 4-F K O 54 Rz, 1R G e ES AR A,
AR e AT T o s B R R} 43 2K R 2, (H
2 A DI K MR 0 5 Bk 25 4-B 2R 2. =i
TINEEE 2 FAEY 1 e A i 43 B A e R 1AL
A4 3a~3h. A&, WIS A 1 RN EIEEE
2 FERK LAY 1 KA Claisen-Schmidt M. L&
Y 3a~3h MBI EREAR) . % REILIR 61
(NMR) 5 =40 #5225 i (HRMS) 31T 7 % 4E. £ HRMS
i, AW 3 LT M) BM+H] 1, HiFSEAE 2

7E IR 1, 1655 5 1718~1730 cm™ " &b HIW iz 73 531 VA J&
&) 3a~3h [WER IS S EE M 4R s, 78
'H NMR ™, 76 7.7 5 7.1 ARRUE )8 T (CH=
CH)JFi ¥, X PR B AT SRS A £(15.0~15.5
Hz), WA 3a~3h (1) X005k DL 3 57 A4 M4 2047
E[lé]-

44 3a~3h 7 CHCL; R 5.0X 10 mol/L
) UV-Vis Yl sdE 5 T8 1. R 1o EH, EKk
R RSO B, B 1 A TRELEY 3e
5 3g 7E CHCL; HF i) UV-Vis YR, WK 1 w40, 1k
HW) 3¢ 5 3g 11 UV-Vis Jeilbe 85 5Lt &
fm. £ 300 nm PR CGH VA JE T Fe(d)-n* LA K& 2R3
(B, H) 5ZEIR(E, 1) n-n*iKi. B34 G b+ 548

2.0 1

Abs.

T T T
400 500 600

Wavelength/nm

T
300

B1 JKEEHS5.0X10 ° mol/L 3¢5 3g If) CHCL ¥ ¥ UV-Vis
ik

Figure 1 UV-Vis absorption spectra of compounds 3¢ and 3g
taken at 5.0 X 10> mol/L in CHCl;

0 0 i 0
Il Il ridine @- =C-
@—HC=E—COOH + CI—C@OC,,HZ,M py?» = A COOC@OCnHZH+1
Fe -
= 1 2:n=8,10,12, 16 =

O+ e (-,

3a, 3e: n=38;3b, 3f. n=10; 3¢, 3g: n=12; 3d, 3h: n=16

AR 1 &% 3a~3h &

Scheme 1  Synthesis of compounds 3a~3h

£ 1 KN 5.0X10° mol/L 3a~3h ) CHCL, %K) UV-Vis St b4l
Table 1 UV-Vis absorption data of compounds 3a~3h in CHCl; at 5.0 X 10~> mol/L

Absorption Apg/nm [log &/(Lscm 'smol )]

Compd.

I band 11 band III band IV band
3a 281 (4.66) 329 (4.44) 405 (3.58) 513 (3.64)
3b 282 (4.80) 328 (4.59) 404 (3.70) 513 (3.77)
3¢ 283 (4.83) 328 (4.62) 403 (3.74) 515 (3.77)
3d 282 (4.65) 330 (4.45) 401 (3.59) 514 (3.63)
3e 265 (5.25) 322 (5.08) 401 (4.09) 513 (4.03)
3f 261 (4.97) 324 (4.82) 403 (3.77) 514 (3.78)
3g 265 (4.82) 324 (4.67) 403 (3.50) 513 (3.59)
3h 267 (4.99) 327 (4.78) 405 (3.60) 514 (3.72)
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LSRR 55 PR AL, HR IR a2 320~330 nm 4b, 7]
e P9 TR L 2R I — 075 DA R 253K 1 ¥ BRIE . 7E
513 nm BT AW VA B 46 R 1 d-d E TR,
1.2 HBEUEMR

LL 0.1 mol/L PU T 3N JU R B (TBAPF o) 1y S0 HF
RS, —REAE AR, @i cV R TREFELED
3b 53 E N 2.5X 10~ mol/L ] CH,CL, VAV ) ik %
PR, CV 2R WL 2, MM FIEHRE ST 2. K 2 7TLL
EH, WA 3b 5 3f BRI IE L.
FRHF AR — %8k Fe/Fe™, 3b 5 3f i AL IR JE H A7 45
WAL E1p=130 mV, ViBHZEIR IR Bk A ik
R AR AR, R 2 FoR, EREER 50
mVes I, /i BT 1, JFH AE fA1E 100 mV 74,
LW IX A — AN AL A R SR HERE, At 5 ek
AMFRXTEE, TR A R Y, (G 3b 5
3f M EAIR R AL I BH AR R AR T R 3, Fase v n.
1.3 MR

JHiT TG. DSC A POM % 3a~3h FrI#A: 52 2R 47t
F. TG S50 K I R APIIILE 250~260 C /AT
IEREAR, VLR A A B AR 2 . POM FI
DSC JiEW T A AR AR REAE, A 8 51T
% 3, RELLEYH POM BB F WHE 3. &H KM E
) 3a F11 3b LEINFAANAEN I A2 o R IR 7 B ) 4 A A 2
e R, B BRI, 1A 3¢ M 3d 7EE—IK
%iﬂtlﬂ?iéh? FR 1 (COEIEA 2 (CHIARFEE £ fi A
HAR KR T 0 FRIER A AR AT N, bR K

Current/uA

T T T T T
-0.4 -0.2 0.0 0.2 0.4 0.6
Potential/V vs Fc/Fc"

B2 & 3b 536454 0.1 mol/L TBAPF, i CH,CL,

ff1 CVv 2k
Figure 2 CV curves of compounds 3b and 3f in CH,Cl, con-

taining 0.1 mol/L TBAPF,

FE B INAE 2 F R iR 3K, M58 7 4T R4EFH 710
AR, B 3G TR E 3c A — IR THRE 1241 C
1) POM M F, HIZ BT RAZ BT £ IR Sm A&, 17724 A
& ) R PR S H) J —RFHRIE R, G 3¢ A 3d
H A — A AR B, U8B IR AN S A I #st 7R
Hh 0 S HE ) R T A )
HHEY) 3a~3d Hh—PNRIFHZERRNE, 16
G 3e~3h 1A s ARAI NI = 20~25 CAAL, XAH
T T RIS 2 38 A R T F 1% R L. AR,
ST IR 3 K5, I e F 4 X i AR e 1 52
M LT A0 4 UK, X ML G 36~3h TEINAFIA A
ﬂfﬂiﬂiﬁ/\ﬁ?rkﬁaﬁmﬁ%Had%‘aﬂu%.ﬂ.
3(b) 2 &M 3g I TE A Jm XA 2] 101.4 "CHT

£2 B 3b 5 3 1E CH,CL A CV $idl
Table 2 CV data of compounds 3b and 3f in CH,Cl,

Compd. E,,'/mV E,‘/mV AEYmvV E\°/mV fpa/ LA paline
3b 179 82 131 9.23 0.98
3f 185 74 110 130 8.20 0.93

“ Potentials are vs. Fe/Fc . ® Anodic peak potential. © Cathodic peak potential. ¢ AE =En

—Epo’ E1p=1/2(EpatEpe).

&3 WAV 3a~3h BRI RIS (E ¢

Table 3 Phase transition temperatures and associated enthalpies of compounds 3a~3h

Phase transition/’C [AH/(kJ*mol )]

Compd. First heating Second heating First cooling
3a C137.3(51.0)1 C 136 (44.1)1 193.9(—30.1)C
3b C129.6 (38.8) 1 C128.8(35.8)1 1105.3(—36.2)C
3¢ C;79.7 (12.5) C, 1183 (27.1) I C1132(24.0)1 185.4(—17.3)C
3d C173.3(17.9) C, 114.6 (34.7) 1 C112.4(356)1 197.8 (—35.4)C

T,56.1C, 144.7 (—) C, 89.1 (—6.5)C, 121.2 (—5.1)
3e C, 157.0 34.1)°1 C;153.9(17.6)1 [62.1(=253)C
3f C 156.5 (47.6) 1 C 155.6 (44.6) 1 1126.5(—43.6)C
3g C 1412 (44.4)1 C139.6(34.2)1 1100.8 (—34.3)C
3h C 134.6 (40.5) T C131.8(33.4)1 1104.1(—33.8)C

“ C: crystal; I: isotropic; T, glass transition. ¥ Two peaks joint enthalpy.
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B 3 POM [ H(20X)

Figure 3 POM images (20X)
(a)3gat 101.4 C on the first cooling, (b) 3c at 124.1 C on the first heating, (c) 3e at 89 ‘C on the first cooling, (d) 3e at 121.1 “C on the second heat-

ing
ERELH POM [E . Bb4k, XFFF— RV 59 3a~3d
5t 3e~3h, B LEISEEIIE N, 1A AR IR P A,
XTTEY) 3e, FEH—KFHRISEF, f£55 Ch
AL T A AR T, BEEAE 1447 5 1570 C
LT AN BA & R A, AN I BS (E  34.1
kJemol ', JB THAMEIE AR, 24 A5 v ) T A 28 — IR vA
HIPE R, ANAE 62.1 CHIBL— NG5 b i g, &
) T &Y 3e 789 CHMIRMAMI POM B . A
BRI, M OOnFA, SfE 89.1 AT 121.2 “CArdll I
T AN TR, SRS TE 153.9 C R IR IR AR RS )
EMERAA, XL R AE POM Fh 223, K 3(d) 2t &
V) 3e 7E 121.1 CTERHT IR T POM B8 . UiiH{k
EW 3e WA I [P VAR A BN FE b 2 T IR B A,
MERE— SR e, &S TRt m, 2+
FHAT T A 7 R SR I i A0,

2 Zhig

A RGFRE T & K Ba~3d)F1ZE3 (3e~3h) 1)
Wi R 5 R A RERATAEY). X RS A VI R OR
U SR A RT DRSS Ak 22 1 o B LRI SR B,
RYML A EAR m A AFRE T, 207 NP5 BA
KL NN, BEEGIEEER K, B RIHRTRRAET
AREM Z SRR AR, A PRI K E, o156
BT R, SRR IR e S T SR R AR e MRS I AN R, X
LB 5 A S A A D 78 Ty RE AR J5 T PR B A — E 1)
i A
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3 SRS
31 B 5EHH

A 1150 215 B Sk 5 2 4. NEXUS-670
{8 L AR 4T A6, KBr JEf7; Avance 500 Bruker
(500 MHz)#ZREFEHRI, L TMS AW FR; Analytikjena
SPECORD.50 UV-Vis Ji%4%; TonSpec 710T FTICR/MS
T2 BB A (EST J5); NETZSCH STA 409 PC/PG #[A]
R H(DSC/DTA-TGA); DSC it fd Fl TA Q2000
MM, AR, MAEE 10 C min ' KR
DMLP {62 %, THMS600 A G, A 3 R
10 ‘Cemin"'; AUTOLAB PGSTAT302 Hi{k73#r1X,
7E 298 K T, FEMVE T TR CHCL W, A 0.1
mol/L ¥] TBAPF VE N3 RF AR, FH =Ml 7i2:, Bk
BN TAE M), Pt WX AR, Ag/AgCl HZ Lk,
Fc/Fc " {EN4Mx, HHEHEA+0475 V. BT A AT
BT AEARFR, VA R I T T VR IEAT
3.2 k&Y 3a~3h EmK

A1 (0.1 g, 0.3 mmol )& A#EAE 10 mL &L e
o, SRS AR 2 (1.5 mmol)f) 10 mL T RE
WL KR AYI IR 8 h. JE A RIET, # &Y
AL E M, FHARGEM, WSS —aF, H CH,ClL,-MeOH
HEE ARSI EY 3.

EY 3a: Mpel Bk, 723 79%. mp. 135~
136 ‘C; 'H NMR (500 MHz, CDCl3) d: 8.16 (d, J=9.0
Hz, 2H, phenyl-H), 8.06 (d, J=8.5 Hz, 2H, phenyl-H),
7.77 (d, J=15.5 Hz, 1H, CH=CHCO), 7.34 (d, J=9.0

Chin. J. Org. Chem. 2015, 35, 1131~1136
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Hz, 2H, phenyl-H), 7.13 (d, J=15.5 Hz, 1H, CH=
CHCO), 6.98 (d, J=9.0 Hz, 2H, phenyl-H), 4.62 (s, 2H,
FcH), 4.51 (s, 2H, FcH), 4.20 (s, 5H, FcH), 4.06 (t, J=6.7
Hz, 2H, OCH,), 1.85~1.81 (m, 2H, CH,), 1.50~1.46 (m,
2H, CH,), 1.36~1.25 (m, 8H, CH,), 0.90 (t, J=6.7 Hz,
3H, CH;); *C NMR (125 MHz, CDCl;) §: 188.76, 164.52,
163.78, 154.33, 147.10, 136.07, 132.41, 129.96, 121.97,
121.07, 118.97, 114.40, 79.18, 71.49, 69.96, 69.388, 69.09,
68.39, 31.91, 29.57, 29.37, 29.33, 29.10, 25.99, 22.70,
14.14; IR (KBr) v: 3010, 2922, 2852, 1730, 1656, 1602,
1269, 1164, 1027, 834, 477 cm™'; HR-ESI-MS calcd for
C34H3FeOy 564.1963, found 564.1955.

EY 3b: B s, 3% 64%. mp. 128~
129 °C; 'H NMR (500 MHz, CDCls) o: 8.16 (d, J=9.0
Hz, 2H, phenyl-H), 8.06 (d, /J=9.0 Hz, 2H, phenyl-H),
7.78 (t, J=15.0 Hz, 1H, CH=CHCO), 7.34 (d, J=38.5
Hz, 2H, phenyl-H), 7.13 (d, J=15.0 Hz, 1H, CH=
CHCO), 6.99 (d, J=38.5 Hz, 2H, phenyl-H), 4.62 (s, 2H,
FcH), 4.50 (s, 2H, FcH), 4.20 (s, SH, FcH), 4.05 (t, J=6.5
Hz, 2H, OCH,), 1.85~1.81 (m, 2H, CH,), 1.50~1.46 (m,
2H, CH,), 1.37~1.25 (m, 12H, CH,), 0.89 (t, /=6.7 Hz,
3H, CH;); °C NMR (125 MHz, CDCl;) J: 188.75, 164.51,
163.77, 154.33, 147.08, 136.07, 132.41, 129.95, 121.96,
121.07, 118.97, 114.39, 71.49, 69.88, 69.09, 68.39, 31.93,
29.70, 29.68, 29.66, 29.56, 29.37, 29.09, 25.98, 22.70,
14.13; IR (KBr) v: 3065, 2923, 2853, 1730, 1653, 1597,
1256, 1206.29, 1164, 1012, 840 cm™'; HR-ESI-MS calcd
for C36Hy0FeOy4 592.2276, found 592.2273.

WEW 3¢ B @EE, 3% 72%. mp. 112~
115 °C; '"H NMR (500 MHz, CDCl;) ¢: 8.15 (d, J=9.0
Hz, 2H, phenyl-H), 8.06 (d, /J=9.0 Hz, 2H, phenyl-H),
7.77 (d, J=15.0 Hz, 1H, CH=CHCO), 7.34 (d, J=38.5
Hz, 2H, phenyl-H), 7.13 (d, J=15.0 Hz, 1H, CH=
CHCO), 6.99 (d, J=38.5 Hz, 2H, phenyl-H), 4.61 (s, 2H,
FcH), 4.50 (s, 2H, FcH), 4.19 (s, 5H, FcH), 4.05 (t, J=6.5
Hz, 2H, OCH,), 1.84~1.81 (m, 2H, CH,), 1.56~1.46 (m,
2H, CH,), 1.37~1.27 (m, 16H, CH,), 0.88 (t, /=6.7 Hz,
3H, CH;); °C NMR (125 MHz, CDCl;) J: 188.75, 164.51,
163.78, 154.34, 147.10, 136.07, 132.41, 130.00, 121.96,
121.08, 119.05, 114.40, 71.56, 69.95, 69.15, 68.39, 29.71,
29.67, 29.65, 29.60, 29.57, 29.37, 29.10, 25.99, 22.71,
14.14; IR (KBr) v: 3074, 2922, 2851, 1732, 1655, 1598,
1261, 1168, 1014, 814 cm ™ '; HR-ESI-MS calcd for
CsgHyyFeOy 620.2589, found 620.2578.

E 3d: B aalEig, F=% 75%. mp. 110~
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113 “C; 'H NMR (500 MHz, CDCly) ¢: 8.15 (d, J=8.5
Hz, 2H, phenyl-H), 8.05 (d, J=8.0 Hz, 2H, phenyl-H),
7.75 (d, J=15.0 Hz, 1H, CH=CHCO), 7.34 (d, J=38.0
Hz, 2H, phenyl-H), 7.11 (d, J=15.0 Hz, 1H, CH=
CHCO), 6.98 (d, J/=9.0 Hz, 2H, phenyl-H), 4.67 (s, 2H,
FcH), 4.56 (s, 2H, FcH), 4.25 (s, 5SH, FcH), 4.05 (t, J=6.5
Hz, 2H, OCH,), 1.86~1.80 (m, 2H, CH,), 1.50~1.45 (m,
2H, CH,), 1.37~1.26 (m, 24H, CH,), 0.88 (t, J=6.5 Hz,
3H, CH;); *C NMR (125 MHz, CDCl;) J: 188.75, 164.51,
163.78, 154.34, 147.09, 136.08, 132.41, 129.95, 121.96,
121.08, 118.97, 114.40, 79.18, 71.49, 69.88, 69.09, 68.40,
31.94, 29.71, 29.69, 29.67, 29.60, 29.57, 29.38, 29.10,
25.99, 22.71, 14.14; IR (KBr) v: 3095, 2920, 2851, 1718,
1656, 1597, 1259, 1167, 1025, 839 cm '; HR-ESI-MS
calcd for C4,Hs,FeO,4 676.3215, found 676.3210.

&Y 3e: ek, 2% 71%. mp. 150~
153 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.72 (s, 1H,
naphthalenyl-H), 8.15 (d, /=8.5 Hz, 1H, phenyl-H), 8.09
(d, J=28.5 Hz, 2H, phenyl-H), 7.90 (d, /=9 Hz, 1H,
naphthalenyl-H), 7.81 (d, /=9.0 Hz, 1H, naphthalenyl-H),
7.78 (d, J=15.5 Hz, 1H, CH=CHCO), 7.40 (d, J=38.5
Hz, 2H, naphthalenyl-H), 7.24 (d, J = 9.0 Hz, 1H,
naphthalenyl-H), 7.19 (s, 1H, naphtha- lenyl-H), 7.14 (d,
J=15.5 Hz, 1H, CH=CHCO), 4.62 (s, 2H, FcH), 4.51 (s,
2H, FcH), 4.20 (s, 5H, FcH), 4.12 (t, J=6.5 Hz, 2H,
OCH,), 1.89~1.86 (m, 2H, CH,), 1.55~1.50 (m, 2H,
CH,), 1.40~1.31 (m, 8H, CH,), 0.90 (t, J/=6.5 Hz, 3H,
CHs); “C NMR (125 MHz, CDCLy) §: 188.76, 165.10,
159.60, 154.35, 147.16, 137.77, 136.19, 131.59, 131.04,
130.02, 127.78, 127.12, 126.08, 123.86, 121.99, 120.29,
118.94, 106.45, 79.14, 71.48, 69.86, 69.08, 68.27, 31.84,
29.38,29.27,29.16, 36.11, 22.69, 14.13; IR (KBr) v: 3416,
3070, 2925, 2853, 1731, 1656, 1626, 1597, 1276, 1188,
1023, 820 cm ™ '; HR-ESI-MS calcd for C3gHsFeO4 [M+
H]" 615.2198, found 615.2191.

&Y 3t ek, =2 79%. mp. 155~
156 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.72 (s, 1H,
naphthalenyl-H), 8.16 (d, /=8.5 Hz, 1H, phenyl-H), 8.09
(d, J=8.5 Hz, 2H, phenyl-H), 7.90 (d, J=9.0 Hz, 1H,
naphthalenyl-H), 7.82 (d, /=9.0 Hz, 1H, naphthalenyl-H),
7.79 (d, J=15.5 Hz, 1H, CH=CHCO), 7.40 (d, J=38.5
Hz, 2H, naphthalenyl-H), 7.24 (d, J = 9.0 Hz, 1H,
naphthalenyl-H), 7.19 (s, 1H, naphtha- lenyl-H), 7.14 (d,
J=15.5 Hz, 1H, CH=CHCO), 4.62 (s, 2H, FcH), 4.51 (s,
2H, FcH), 4.20 (s, 5H, FcH), 4.12 (t, J=6.5 Hz, 2H,

http://sioc-journal.cn/ 1135
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OCH,), 1.90~1.86 (m, 2H, CH,), 1.56~1.49 (m, 2H,
CH,), 1.40~1.28 (m, 12H, CH,), 0.89 (t, /=7.0 Hz, 3H,
CH;); >C NMR (125 MHz, CDCly) d: 188.74, 165.08,
159.60, 154.35, 147.13, 137.77, 136.19, 131.94, 131.03,
130.00, 127.78, 127.78, 127.11, 126.07, 123.86, 121.98,
120.28, 118.95, 106.45, 71.48, 69.86, 69.08, 68.26, 31.91,
29.60, 29.58, 29.40, 29.34, 29.16, 26.10, 22.69, 14.13; IR
(KBr) v: 3072, 2918, 2851, 1729, 1654, 1625, 1596, 1277,
1187, 1028, 816 cm™'; HR-ESI-MS calcd for C4HFeO,
642.2433, found 642.2430.

EY 3g MadEg, % 68%. mp. 140~
141 “C; '"H NMR (500 MHz, CDCl;) 6: 8.72 (s, 1H,
naphthalenyl-H), 8.16 (d, /=38.5 Hz, 1H, phenyl-H), 8.09
(d, J=8.5 Hz, 2H, phenyl-H), 7.90 (d, J=9.0 Hz, 1H,
naphthalenyl-H), 7.82 (d, /=9.0 Hz, 1H, naphthalenyl-H),
7.79 (d, J=15.5 Hz, 1H, CH=CHCO), 7.40 (d, J=38.5
Hz, 2H, naphthalenyl-H), 7.24 (d, J=9.0 Hz, 1H,
naphthalenyl-H), 7.19 (s, 1H, naphtha- lenyl-H), 7.14 (d,
J=15.5 Hz, 1H, CH=CHCO), 4.63 (s, 2H, FcH), 4.51 (s,
2H, FcH), 4.20 (s, 5H, FcH), 4.12 (t, J=6.5 Hz, 2H,
OCH,), 1.90~1.86 (m, 2H, CH,), 1.57~1.48 (m, 2H,
CH,), 1.40~1.27 (m, 16H, CH,), 0.88 (t, /=6.5 Hz, 3H,
CH;); °C NMR (125 MHz, CDCly) ¢6: 188.73, 165.08,
159.59, 154.35, 147.14, 137.77, 136.19, 131.93, 13.03,
130.00, 127.78, 127.11, 126.07, 124.21, 123.85, 121.98,
120.28, 118.94, 106, 79.13, 71.47, 69.85, 69.07, 68.26,
31.93, 30.94, 29.67, 29.65, 29.61, 29.59, 29.40, 29.36,
29.15, 26.09, 22.70, 14.14; IR (KBr) v: 3067, 2923, 2852,
1730, 1656, 1625, 1596, 1277, 1163, 1027, 818 cm™';
HR-ESI-MS caled for C,HyFeO, [M+H]" 671.2824,
found 671.2810.

&Y 3n: FAMBE K, 7% 72%. mp. 133~
134 “C; '"H NMR (500 MHz, CDCl;) o: 8.73 (s, 1H,
naphthalenyl-H), 8.16 (d, /=8.5 Hz, 1H, phenyl-H), 8.09
(d, J=8.5 Hz, 2H, phenyl-H), 7.90 (d, J=9.0 Hz, 1H,
naphthalenyl-H), 7.82 (d, /=9.0 Hz, 1H, naphthalenyl-H),
7.79 (d, J=15.5 Hz, 1H, CH=CHCO), 7.40 (d, J=8.5
Hz, 2H, naphthalenyl-H), 7.24 (d, J=9.0 Hz, 1H,
naphthalenyl-H), 7.19 (s, 1H, naphtha- lenyl-H), 7.14 (d,
J=15.5 Hz, 1H, CH=CHCO), 4.63 (s, 2H, FcH), 4.52 (s,
2H, FcH), 4.20 (s, 5H, FcH), 4.12 (t, J=6.5 Hz, 2H,
OCH,), 1.91~1.86 (m, 2H, CH,), 1.55~1.52 (m, 2H,
CH,), 1.40~1.26 (m, 24H, CH,), 0.88 (t, /=6.5 Hz, 3H,
CHs); °C NMR (125 MHz, CDCls) o: 88.73, 164.73,
154.56, 147.21, 147.12, 134.66, 132.32, 131.94, 131.03,
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1.0.03, 130.00, 129.62, 127.11, 126.83, 126.07, 124.21,
123.86, 121.98, 121.93, 120.27, 118.90, 115.59, 106.45,
79.14, 71.51, 70.02, 69.88, 69.09, 68.26, 31.93, 29.70,
29.67, 29.59, 29.56, 29.37, 29.33, 25.93, 22.70, 14.13; IR
(KBr) v: 3073, 2922, 2852, 1731, 1655, 1626, 1594,
1276.30, 1187, 1025, 817 cm '; HR-ESI-MS caled for
C4sHs4FeO, 726.3372, found 726.3365.

4 BIi#1 8 (Supporting Information) L&) 3a~3h [
'HNMR. “C NMR. HRMS &, DSC ik, PLKEACFE
&Y 3d 5 3h 1) TG #hZk. IXLErPREAT LAS 2 AT
X3 (http://sioc-journal.cn/) | %K.
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