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+ X 709 o 'H NMR (CDCly) ¢ §5.62{(dd,J=
14.0,4.0Hz .2 H).5.92(d.J=16.0Hz, 1 H}, 6.50 (m
J1H).732¢dd, J=16.0,40Hz 1 H) o FERE T »
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FE) SR - FEEE 0 C (WaE Y REMA IS EH
M B R (358HEE) » 0P FHRUFFE 5 g -
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(m,1H).528(m.1H}.535(m, 1 H) - M TR
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k&4 43+ '"H NMR (CDCly) : §0.97(d, 1=
73Hz,3H),2.92(m, 1 H),3.05(s,3H),3.43(d,
1=117Hz.1H),3.57 (m. 1 H),3.76 (d, J=102 Hz,
1H), 737~ 7.12(m . 10H) » #EHME NOE Ehans
+ irradiate CH, (097 ppm)&¥F » | CHPh, (3.76
ppm) B CHCO,CH, (3.43 ppm) - 780 35 U Wt
* $51 CH3 & CHPh, 5138 » {888 CO,CH, K% - °C
NMR (CDCly) : 811.6,37.9.469,502,565, 672,
126.5,127.5,127.8, 128.6, 129.6, 141.8, 143.5, 176.6
,199.0, 1999, 202.0,204.8, 255.1 o ATHIHEHEak (CH,
Cly) @ 3053 (m), 3030 (m), 2949 (s), 2112 (s) , 2044
(s), 1732 (s, 1687 (s}, 1493 (m) , 1450 (s) , 1435 (m)
1151 (s}, 1037 (s}, 914 (s) cm™ o {EARAFETHHE 1 476
(M*, 1), 448 (2}, 390 (2), 364 (10) , 335 (20}, 279
(60), 219 (36), 205 (68) , 167 (100), 104 (36) , 83 (84)
o BMBRIEBE ¢+ CHyyFeO~4CO 3 & i
364.0761 : WEE : 364.0760 o
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CBEZES | IECKMibB R - 185 0.056 5O LAY
44 (025 BEE ) » EE 25% o 'H NMR (CDCiy) ¢
81.07(s.3H), 1.32(s,3H), 142(s,3H),2.10 (m,
2H),2.80(m,2H),3.29 (d, =128 Hz, 1 H),3.79
(s,3H) « ®C NMR (CDCly) : 516.2,25.0,255,
31.6,36.9,42.6,46.2,528,57.9,122.7,169.7,211.6
a KLFHHEHE (CH,CLL) & 2978 (s), 2234 (w), 1759
{s), 1724 (s), 1455 (m), 1280 (s), 1125 (s) , 986 (w)
e o {EREFTRIBHE + 223 (M, 17), 192 (30), 155
(71), 127 (100), 95 (58), 85 (25) . 67 (25) » BRI H
Mg CoH N WA ¢ 2231208 ; WHe {4 ¢
223.1207 o

L&Y 47 - BHIER

RIEARRRKER SR (LIC(CH,)CN » 11 2EH -
529 - 1 EEH » CF,CO0H » 1mL) % » %
Bl EY 0185 - BRYBEREERE S o8 LI
10% 8 LB Z 86 / IECREMIPIRASE » 1950 0.17 76
EEWA7 - B(0BOBEH - [HHE2:3) » & %
89% ; B #% GLPC 7r 8 (FFAP/PPE, column tem-

PEREAF R+ EREY

perature + 140°C) » iFEHLAY 47 - 48~ {LEH
47 o'H NMR (CDCly) : $0.99(s.3H), 1.01(s,3
H),130(s.3H),1.84 (5,3 H),2.45(m, 1 H), 4.88
(s,2H).5.49(dd,J=15.1,95Hz, 1 H), 560 (dd,
1=153,85Hz, 1 H)  HIBAEM (15.1 H2) 13 &1
SMEULBRN R o PC NMR (CDCl,) : $20.1,
22.3,24.6,275,27.6,34.2,551, 1150, 124.7, 1412
. 144.3 o RLFPCHCHE (neat) = 3109 (m), 3095 (s).
3089 (m), 2225 (m}, 1650 (s}, 1456 (s) , 1360 (s),
1108 (m) cm™ o {ERRATRANE © 191(M",20), 176
(1), 123 (100) , 107 (30). 81 (95), 69 (60) o & ERHF'Y
HHE : CoHyNFH R @ 191.1674 : W ER 1 :
191.1690 o {L54 80« 'TH NMR (CDCl,) : 51.42
(s.3H),1.68(s,3H),1.76(dd,J=13,067Hz,3
H),1.94(dd,)=109,4.1Hz, 1H),227 (m,2 H),
4.93(s,1H),4.79(s, 1 H), 5.00(tqq, J=7.86, 1.39,
Hz  1H) « "C NMR (CDCl,) : §20.4,25.7,27.6,
27.8,345,354,55.7, 1157, 121.6, 124.8 ,132.2,
143.5 © KISV (neat) ¢ 3060 (s), 2960 (s), 2900
(s),2220(s), 1640 (s}, 1420 (m), 1360 (s}, 900 (s)
cm o JTEDHT ¢ CyHyN SHRYE : C, 8154 : H,
1106 + N,732 ; WBsfE : C,81.55; H,11.11 »

1E&%4 50 K9S A%

RINFAERRERH & (LiIC(CH;)CN » 11 £EH -
HEW29 - 1BEH - Mel - 05mL)% - 1357
B 018 5% » BEWBEE GBI S8 » 1L 10% &
ZIZE | ETRMOMERSH » 1599 0.12 SR LEH
50 (0.63FHH ) » E¥ 63% 'H MNR (CDCL) :
51.33(s,3H), 1.34 (s, 3 H), 1.87 (s,3H). 1.89 (s, 3
H).2.56(d,J=9.5Hz, 1 H}.4.98 ~ 490 (m,4 H),
5.83(dd,J=154,9.5Hz, 1 H),6.20(d,J=154 Hz
1H) e ¥C NMR (CDCL) : §18.8,21.1,25.7,34.6,
59.7,114.7,1169,124.6,127.1, 136.5, 141.6, 144.3
° ALYMLIEHE (neat) 1 3078 (m), 3020 (w), 2974 (s),
2935(s), 2873 (w), 2290 (m) , 1643 (m), 1608 (m),
1465 (m) , 1450 (s) , 1377 (m), 1307 (m), 1030 (w),
968 (), 895 (s) cm™ o EBENTRAEHE - CH NT HE
fil : 189.1519 ; WBE : 189.1516
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52% o 'H NMR (CDCl;) @ 81.33(s, 6 H). 1.76 (s,
6H),2.15(brs . 1H),5.68(d.J=10.8Hz, | H),5.80
(d,)=153Hz, 1H), 642(dd, =153 .108Hz . 1
H) » f£F— 250 BAMBEOR RS - JiA 1 BH{tA
W27 (0007 RE ) » 0SEFBAWMEE > FRAR TR
i 45 /8% - I0A 100 2 H-AIZBE » Bk » 8
£ B A AR RN OK ¢ SRR SRR - IO -
£+ EHEEASR (0.05 mmHg) 3F] 027K (L6 X
H yAMEd 28 - ¥ 23% o 'H NMR (CDCl,) :
5180(s.5H),1.88(s,6H),4.93(s,2H).5.80(d.
J=153Hz,1H),5.86(d.J=10.7Hz, 1 H) . 6.40 (dd
.J=15.3.10.7Hz, 1 H) o #£— 100 B8 E O XK
B A 02 LS 2B (16 BEH ) » 4EHH
Fe(CO)s » 0.5 mL fIpkEsnE & 20 mL 9 dioxane » 7
ERCTHFE 36 /165 » JOA 100 B FH 28 » D) celite
B - B WBEEARS o - LUEDRE
BEH  BE 013 W 0SEEH ) HMEH 29 » EF
35% o'H NMR (CDCl;) * 50.53(dd,)=2.5,1Hz
J1H),1.67(s,3H), 1.73(dd, J=89,80Hz, 1H),
180(d.J=25Hz,1H),2.15(s,3H),5.19(d, J=8
Hz, 1H),523(dd, =89, 1.0Hz,1H) o C NMR
(CDCly) : §229.423,58.1,86.0,985, 123.1,126.6

o KLHMCYEat (neat) = 3040 (m), 2970 (m) . 2015 (s),
1970 (s), 1650 (m), 1445 (m), 1365 (5) cm! o {EBTHT
% 262(M", 14),234 (19),206 (19), 178 (79),
162 (25), 138 (33), 122 (37), 107 (68) , 96 (62) , 91
(53),79 (51), 56 (100) = M B2 4T BFiE ¢
CH, FeO3F B AH 3 262.0292 ; WERIA : 262.0286

L& 34 195 HK
RN ES SRR (LiICHPh, r 2EEE » 45

W20 - 15BEE » RERE - 1mL){% » SRI9E
0625 BRWBESEESHSE  LI25% M
ZBRZBE / IECIRMAGhRE T - 158] 0.083 RAHL A
34 (034 FEH) » FE 2%  'H NMR (CDCly)

: 81.00(1,)=73Hz,3H),2.17(q,J=73Hz,2H)
L5.38(s,1H),5.66(s, 1 H), 748~ 7.15(m, 10H)

o HEIME'H NMR Lk {E NOE WEeBF » irradiate
5.66 ppm BF + HFFHEVEHEMIIE » 1§ BREN
F o BBC NMR (CDCly) ¢ §11.6,268,56.2, 96.4,
116.9, 127.1, 128.5, 129.0, 140.0, 170.4 * & SLEYCHH
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(CH,Cl,) * 3053 (m), 3030 (m). 2976 (s) . 2939 (s) .
2218 (s), 1620 (s), 1601 (s). 1494 (s) . 1452 (s), 1265
(s), 1078 (s), 1032 (5) cm™ o {EARIFRTIF 21 247 (M*
, 100,217 (42).. 182 (33). 167 (42), 140 (25} . 105
(67),77(33) - ERMTHEMEE : CH N B ¢
247.1361 ; TEHE = 247.1346 o

{L&¥ 35 KIS Ak

R EERE B I(LICHPh, - 15&5EE » 8§45
24 - 086 ELEH - ZFEE - 0.5 mL) % » FEH
EW 0535 » FRBELER I LI S% )
ZBE7BE / IECEMeMRA R - 1581 0.035 TRLEY
35(0.1SEEH ) » F¥ 169 'H NMR (CDCl;) :
80.75(t,J=73Hz . 3H), 1.25 (m .2 H), 2.05 (t,
J=72Hz,2H),531(5,1H).555(s, 1 H). 7.72~
709 (m, 10H) o 3)C NMR (CDCl,) : §14.7,22.0,
36.9,57.3,98.0, 1179, 1282, i29.6. 130.1, 140.9,
170.1 o AT FEdE (CH,CLL) ¢ 3057 (m), 3030 (m),
2966 (s) , 2934 (s) . 2218 (s} . 1618 (m) , 1601 (m) ,
1494 (s), 1450 (s} , 1080 (s}, 1032 (s) cmt o {EMRHTE
3% 2 261 (M* . 100),232(20), 217 (67). 167 (87),
105(67) o B ARIT Wi ¢ CH N H i
261.1517 ; WEMH : 261.1518

L&$40 - 43pYE8R

A ANERER [(LICHPh, » 2EHE » #5
W12 1SEEH - _FE8 1mL)# » SH &
$0.63 % BEEWBEETEEEaaE  LLS% N
BEZBE / IEC KeihiRvs 8k - 1530 0.082 R L&
A027EER) > 0136 TIHLEHAB(09EEH
) ERIT% o LB A0IESES : 12~ 104°C - H
NMR (CDCly) ¢ 8151 (m.1H),2.16 (m, 1 H),
2.40(dd,J=93,73Hz,2H),297(d.J=103 Hz, 1
H),3.29(s,1H),359(m, 1 H),373(d,J=112Hz.
1H),7.39~7.13 (m, 10 H) - A {EEY AV R0 - ®6IS
AHB 1025 Hz - {FAMEDBERRA » C NMR
(CDCly) : $27.3,38.5,45.6,52.1.588,61.5,126.8.
126.9.127.8,1282,128.5,128.8, 142.3,142.2, 169.8
L2117 o #THMEHE (CHLCL,) = 3059 (m), 2980 (m) .
2953 (m) , 1757 (s}, 1726 (s) . 1602 (m), 1494 (m).
1450 (m), 1259 (s), 1136 (s) , 895 (s} cm™ o IERZHTY
AHE : 308(M*,17).290(57), 193 (57), 167 (90).
141 (1000, 10947 .91 (1D » SR T M :



a24 4L %

CyoHy0, FHHE 1 308.1412 ; TERAE = 308.1414 o

it534 43 'H NMR (CDCly) ¢ 80.97(d,J=
73Hz.3H),2.92(m,1H),305(s,3H),343(d,
J=117Hz,1H),3.57(m, 1 H),3.76 (d, J=10.2 Hz,
1H).7.37~ 712 (m. 10 H) » ¥3{M1E NOE K&RiF
» irradiate CH, (0.97 ppm) #% » EF] CHPh, (3.76
ppm) & CHCO,CH, (3.43 ppm) b #9845 WK i i 19 54
» 431 CH, 5. CHPh, [Fi% - {H82 CO,CH, Ki# - C
NMR (CDCly) : §11.6,37.9.46.9,50.2,56.5. 672,
126.5,127.5,127.8, 128.6, 129.6, 141.8, 1435, 176.6
,199.0, 199.9,202.0, 204.8 , 255.1 o KLF}¥33% (CH,
Cly) = 3053 (m), 3030 (m), 2049 (s) , 2112 (s) , 2044
(s), 1732 (s}, 1687 (s}, 1493 (m), 1450 (s), 1435 (m) .
1151 (s}, 1037 (s}, 914 (s) em™ o {EAPHTE NS « 476
(M*, 1),448(2), 390 (2}, 364 (10}, 335 (20) , 279
(60), 219 (36) , 205 (68) , 167 (100), 104 (36}, 83 (84)
o FBHTHME 1 CHyFeO4COR H i
364.0761 : WHERIH : 364.0760 o

L& 44 ISR

RS AWERE [(LIC(CH,),CN » 12%HE
+ SEEW5 » 1 ERH - ZFERE 0 1mL) % - 15F]
EY 0.15 A ESEBREE GBS o8 - 1L 10% 8
ZERZBE [ IECXERi RS - 193 0.056 WA LA
44 (025 FEE ) » ¥ 25% o'H NMR (CDCl,) :
81.07(s,3H), 1.32(s,3H), 1.42(s,3H),2.10(m,
2H),2.80(m,2H),3.29(d.J=128 Hz, 1 H),3.79
(s.3H) ¢ “C NMR (CDCl,) : 516.2,25.0,25.5,
31.6,36.9,42.6,46.2,52.8,579, 1227, 169.7,211.6
o RLIMEYER (CH,CL,) ¢ 2978 (s), 2234 (w), 1759
{s), 1724 (s), 1455 (m), 1280 (s), 1125 (s), 986 (w)
e o {EBENTREHE - 223 (M*, 17), 192 (30), 155
(71), 127 (100}, 95 (58}, 85 (25} . 67 (25) - BRHT K
AR : CoHp N 3 B 1H @ 223.1208 ; W Ee 1H :
223.1207 o

LE¥47 - 48RUEHE

X AT R RS (LIC(CHL)CN » 11 BEH »
#2129 » 1%¥EHEH » CF,COOH » 1ml)f% » 18
BN EMH 018 % - ERFBEEARE I8 L)
10% MO BRER / IES X iiPIRAHE » 531 0.17 B
EEYA7 - AB(0B9ERH - LB 2:3) » & R
89% : B GLPC 7y 8 (FFAP/PPE, column tem-

FERBATFREL - FN

perature * 140°C) » 5F LA 47 - 4B {LEWH
47 «'H NMR (CDCLy) : §0.99(s.3H),1.01(s.3
H), 1.30¢s.3H). 1.84(s.3H), 245 (m. 1 H),4.88
(s,2H).549(dd,J=15.1,95Hz, 1 H), 5.60 (dd,
1=15.3,85Hz, 1 H) - I{&& %8 (15.1 Hz) 15 1 W
BIYECERK o °C NMR (CDCly) @ 820.1.
223,24.6,27.5,27.6,34.2,55.1, 115.0, 124.7, 141.2
. 1443 o XIFIFEH (neat) ¢ 3109 (m), 3095 (s),
3089 (m), 2225 (m), 1650 (s) , 1456 (5) . 1360 (5)
1108 (m) em™ o {ERZNTRERGEE ¢ 191 (M*,20), 176
(1),123 (100), 107 (30} . 81 (95) . 69 (60) - BN G
A8 CHyN AT B - 191.1674 5 WEEH
191.1690 ° {5480 « 'H NMR (CDCl,) : 51.42
(s,3H), 1.68(s,3H),1.76(dd,J=1.3, 0.67 Hz, 3
H), 194 (dd,J=109,4.1 Hz, 1H), 227 (m,2H),
493 (s, 1H),4.7(s,1H),5.00(1qq,J=7.86, 1.39,
Hz.1H) o ®C NMR (CDCl,) t §204,257,276,
27.8,34.5,354,55.7,115.7,121.6, 124.8,, 132.2,
143.5 o ALAIEIEEHN (neat) @ 3060 (s), 2960 (s) , 2900
(5),2220 (s}, 1640(s), 1420 (m), 1360 (s), 900 (s)
el o TTEDHT ¢ CH, N ¥ : C,8154 : H,
11.06 : N,7.32 ; WERfE : C,81.55; H,11.11 »

L& 50 aIERE

R AR RSB (LIC(CH,)CN - 11 EHE -
#EW29 1EHEH » Mel » 05mL)#% - BH
W 0.18 7 - FRRIREH GBI - 1L 10% 89
ZBEZBE / EEKR R - 199 0.12 A LAY
50 (063 EEH ) » £¥63% o'H MNR (CDC,) :
8133(s,3H).1.34(s,3H),1.87(s,3H), 1.89 (5.3
H).2.56(d,J=95Hz, 1 H),4.98 ~ 4.90 (m, 4 H),
5.83(dd.J=154,95Hz,1H).620(d,}=154 Hz,
1H) o BC NMR (CDCly) : 518.8.21.1,25.7,34.6,
59.7,114.7, 1169, 1246, 127.1 , 1365, 1416, 144.3
o KL¥ IS (neat) = 3078 (m), 3020 (w), 2974 (s},
2935 (s), 2873 (w) , 2290 (m) , 1643 (m), 1608 (m)
1465 (m), 1450 (s) , 1377 (m) , 1307 (m), 1030 (w),
968 (5), 895 (s) cm™' » SERAFEIHE + C HNET B
f# : 189.1519 ; BE ¢ 189.1516
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A TERBATZFREL—£FEH

Reaction of Functionalized
Tricarbonyl(7*-diene)iron Complexes
with Carbon Nucleophiles

Chong-Chen Hwu and Ming-Chang P. Yeh*

Department of Chemistry,
National Taiwan Normal University,
Taipei, Taiwan, R.O.C.

Abstract

Reaction Functionalized (7*-diene)Fe(CQ), Complexes with Carbon Nucleophiles give (7',7%-but-3-
en~1-yDFe(CO); anion complexes. The postulated anionic intermediates reacted with trifluoroacetic acid
produced alkenes, cyclopentanones and mettallacyclopentanones with nucleophiles a1 the internal position

of the starting complexes.

Key Words: Functionalized ( 7'-Buta-13-diene)Fe(CO), complexes. Ferracyclopetanone tetracarbonyl

complexes.
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