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0O *H NMR (CDCI3) & 5.16 (s, 1H, CpH), 4.28 (q, J = 7.16 Hz, 2 H), 4.25 (g, J =

7.16 Hz, 4 H), 4.22 (q, J = 7.16 Hz, 4 H), 3.71 (s, 2 H), 3.69 (d, J = 14.3 Hz,

1 H), 3.61 (d, J = 14.6 Hz, 1 H), 3.54 (d, J = 14.6 Hz, 1 H), 3.50 (d, J = 14.3

Hz, 1 H), 1.29 (t, J = 7.16 Hz, 3 H) , 1.28 (t, J = 7.16 Hz, 6 H) , 1.24 (t, J =
7.16 Hz, 6 H).

O 13C NMR (CDCl3) & 171.32, 170.49, 169.91, 155.17 (2C), 153.34 (2C), 152.15 (2
C), 150.57 (2C), 148.59 (2C), 148.55 (2C), 148.24 (2C), 148.04 (2C), 148.00 (1C)
, 147.87 (2C), 147.63 (2C), 147.04 (2C), 146.92 (2C), 146.85 (1C), 146.52 (20),

145.48 (2C), 145.13 (2C), 145.03 (2C), 144.56 (2C), 144.13 (2C), 144.01 (20), 14
3.86 (2C), 143.85 (2C), 143.78 (2C), 143.69 (2C), 143.69 (2C), 143.57 (2C), 142.
75 (2C), 61.23 (1C, CH,CH3), 61.18 (2C, CH,CH3), 61.14 (2C, CH,CH3), 57.56 (1C),
53.79 (2C), 52.39 (1C), 51.55 (2C), 44.58 (3C, CCO,), 44.09 (2C, CO,), 14.26 (2

C CHsCHg), 14.22 (3C, CH,CH3).

Do00000

0000000004000 ,0000000,00000

000000000004 00e0,00000000,0000000000000000
0000000000000 0000000000000000000,0,000000
0000000000000 D0000000000000000000000000000
0000000000000 D0D000D000000000000000000000000
0000000000000 D0000D000000000000000000000000
00D0g00e0 ,00000000,000000000000000000

Do0o0OoOo

0000000000000 D0000D000D0000D0000D00000000003N

MR (CDCI3): 6 1.47 (t, J = 7.00 Hz, 15H, CH3), 3.24 (s, 5H, Cp), 4.45 (g, J = 6.
85 Hz, 10H, CH,), 7.95 (d, J = 8.05 Hz, 10H, ArH), 8.04 (d, J = 8.00 Hz, 10H, Ar
H). *3C NMR (CDCl3): ( 14.36 (5C, CHg), 58.24 (5C, Cgo(sp®))., 61.32 (5C, CHo), 7
3.52 (5C, Cp), 92.12 (5C, Cgo(Ccp)), 128.82 (10C, Ar), 129.01 (5C, Ar), 129.41 (
10C, Ar), 130.13 (5C, Ar), 143.16 (10C, Cggu), 143.53 (10C, Cgp), 147.25 (5C, Cgo
). 147.32 (5C, Cgp)., 147.98 (10C, Cgp), 148.31 (5C, Cgu), 151.75 (5C, Cgo). 165.
91 (5C, COLEt).

IR (powder, cm™1): 2977 (v c_n)» 1713 (S, V c—o). 1607 (s), 1268 (s), 1100 (s),
1019 (s), 752 (s), 696 (s).

APCI-MS (-): m/z 1586 (M™). APCI-HRMS (-): calcd for C;;oHsoFe0,5 (M™) 1586.2753
, Found 1586.2792.
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0000000000000 0000000000000000000000000N
MR (THF-d8): & 3.36 (s, 5H, Cp), 8.05 (d, J = 8.40 Hz, 10H, ArH), 8.08 (d, J = 8
.40 Hz, 10H, ArH), 11.63 (s, 5H, COOH). *3C NMR (THF-d8): ( 59.55 (5C, Cgo(sp3))
. 74.57 (5C, Cp), 93.41 (5C, Cgo(Ccp)), 130.02 (10C, Ar), 130.24 (10C, Ar), 130.
46 (5C, Ar), 131.29 (5C, Ar), 144.19 (10C, Cgp), 144.83 (10C, Cgo), 148.26 (5C,
Ceo)» 148.36 (5C, Cgp), 149.16 (10C, Cgp), 149.43 (5C, Cgp), 153.25 (5C, Cgo), 1
66.44 (5C, CO,H).

IR (powder, cm™1): 3222 (br, v o—) - 2921 (V c_y). 2850 (m), 1720 (S, V c=o). 16
07 (s), 1275 (s, V c_o), 1208 (s).

APCI-MS (-): m/z 1446 (M™). APCI-HRMS (-): calcd for C,ooHooF€0,0 (M~ - H) 1445.
1110, found 1445.1101.

0oo0ooan
0000000004000 ,0000000,00000

000000000004 00e0,00000000,000000000000000
0000000000000 O0000O000000000000000000000000
0000000000000 D000000000000000000,0005,00000
0000000000000 D0000000000000000000000000000
0000000000000 D0000O000000000000000000000000
0000000000000 D000000000000004000,00000000
,00000000000000000

Dooo0ao

0000000000000 0000000000000000000000
TH NMR (CDCl3): & 1.45 (t, J = 7.45 Hz, 15H, CH3), 3.64 (s, 5H, Cp), 4.44 (q, J
= 6.90 Hz, 10H, CH,), 7.75 (d, J = 8.00 Hz, 10H, ArH), 7.93 (d, J = 8.60 Hz, 10H
. ArH)_ *3C NMR (CDCl3): ( 14.37 (5C, CHgz), 58.04 (5C, Cgo(sp®)), 61.38 (5C, CH,
), 77.86 (5C, Cp), 98.93 (5C, Cgo(Ccp)), 128.19 (10C, Ar), 128.55 (5C, Ar), 129.
07 (10C, Ar), 130.03 (5C, Ar), 143.44 (10C, Cgp), 143.91 (10C, Cgp), 147.46 (5C,
Ceo). 148.06 (5C, Cgo)., 148.25 (10C, Cgp), 148.65 (5C, Cgp), 151.80 (5C, Cgo).
166.05 (5C, CO,EtL).
APCI-MS(-): m/z 1632 (M-)
APCI-HRMS(-): calcd for C100H50RU010 (M-H+) 1632.2447, found 1632.2420.
O00D0D0000g00g0 ,00000000,000000000000000000
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1H NMR (THF-d8): & 3.77 (s, 5H, Cp), 7.84 (d, J = 8.60 Hz, 10H, ArH), 7.98 (d, J
= 8.00 Hz, 10H, ArH), 11.56 (s, 5H, COOH). 13C NMR (THF-d8): ( 59.36 (5C, Cgo(s
p3)), 78.85 (5C, Cp), 100.10 (5C, Cgo(Ccp)). 128.87 (10C, Ar), 129.57 (10C, Ar),
129.64 (5C, Ar), 130.09 (5C, Ar), 131.71 (10C, Cggo), 144.25 (10C, Cgp). 145.10
(5C, Cgo)» 148.41 (5C, Cgo), 149.16 (10C, Cgp), 149.48 (5C, Cgo)» 153.27 (5C, Cg
o), 167.01 (5C, CO,H). APCI-MS(-): m/z 1491 (M-)

APCI-HRMS(-): calcd for C100H29Ru010 (M-H+) 1491.0895, found 1491.0889.
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'H NMR (CDCl3): & 1.47 (t, J = 7.00 Hz, 15H, CH3), 3.24 (s, 5H, Cp), 4.45 (q, J
= 6.85 Hz, 10H, CH,), 7.95 (d, J = 8.05 Hz, 10H, ArH), 8.04 (d, J = 8.00 Hz, 10H
, ArH). 13C NMR (CDCI3): ( 14.36 (5C, CH3), 58.24 (5C, Cgo(sp3)), 61.32 (5C, CH,
), 73.52 (5C, Cp), 92.12 (5C, Cgo(Ccp)), 128.82 (10C, Ar), 129.01 (5C, Ar), 129.
41 (10C, Ar), 130.13 (5C, Ar), 143.16 (10C, Cgp), 143.53 (10C, Cgp), 147.25 (5C,
Ceo), 147.32 (5C, Cgp), 147.98 (10C, Cgp), 148.31 (5C, Cgo), 151.75 (5C, Cgp),
165.91 (5C, CO,EtL).
APCI-MS (-): m/z1966 (M-), 1845 (M-FeCp).APCI-HRMS (-): calcd for C140H70FeO10(M
-)1966.4318, found1966.4281.
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H NMR (THF-d8): & 3.36 (s, 5H, Cp), 8.05 (d, J = 8.40 Hz, 10H, ArH), 8.08 (d, J
= 8.40 Hz, 10H, ArH), 11.63 (s, 5H, COOH). 13C NMR (THF-d8): ( 59.55 (5C, Cgo(s
p3)), 74.57 (5C, Cp), 93.41 (5C, Cgo(Ccp)). 130.02 (10C, Ar), 130.24 (10C, Ar),
130.46 (5C, Ar), 131.29 (5C, Ar), 144.19 (10C, Cgpo), 144.83 (10C, Cgo)», 148.26 (
5C, Cgo)» 148.36 (5C, Cgo)., 149.16 (10C, Cgo), 149.43 (5C, Cgp), 153.25 (5C, Cgq

), 166.44 (5C, CO,H).

APCI-MS (-): m/z1826 (M-).

gooodaad

oooobDDbO000gpoOOODODDOODODODOOOgO0OOO0O
OU0egoODDODODODODOOO0OOODDODgOODODDODODODOOO0OOOODODDODDODOODODOOGOD
goobobooooobooooboooboobobooobboooooboboooobobooooonan
ooocooObOoOO0ooooooooobODbbOobOoooooogoogsbooooooooooOoan
goooooooboogoobooobbobooobobooobbooobbooooboao
goooboooooobooooboooobobboooobbooooobobooooboooooan
0000000000000 b0b0O0b0D0b0goOODOOOoOoODOoOoOODObODgoOoOo0On
ooocooboooao

gooooao
ugogoboboooooboooooboooooboooobboooooboboooooboobOoo

TH NMR (CDClz): & 1.33 (t, J = 6.88 Hz, 15H, CH), 3.69 (s, 5H, Cp), 4.32 (q, J
= 6.88 Hz, 10H, CH,), 7.45 (d, J = 8.24 Hz, 10H, Ar), 7.60 (d, J = 8.24 Hz, 10H,
Ar), 7.77 (d, J = 8.24 Hz, 10H, Ar), 8.30 (d, J = 8.24 Hz, 10H, Ar). 3C NMR (C
DCl): ( 14.32 (5C, CHg), 58.05 (5C, Cgo(sp3))., 61.05 (5C, CH,), 77.54 (5C, Cp),
99.46 (5C, Cgo(Cop)). 126.39, 126.91, 129.43, 129.59, 130.14, 139.40, 143.40, 1
43.68, 144.12, 144.26, 147.40, 166.31 (5C, COLEtL).
APCI-HRMS (-): calcd for C140H70Ru010(M-)2012.40124, found2012.40985.
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H NMR (THF-d8): & 3.95 (s, 5H, Cp), 7.72 (d, J = 8.24 Hz, 10H, ArH), 7.81 (d, J
= 8.24 Hz, 10H, ArH), 7.95 (d, J = 8.24 Hz, 10H, ArH). 13C NMR (THF-d8): ( 59.2
1 (5C, Cgo(sp3)), 78.52 (5C, Cp), 100.30, 127.23, 127.55, 130.28, 130.63, 130.90
, 140.36, 144.15, 144.29, 144.76, 145.21,148.33, 149.07, 149.34, 153.62, 167.28
(5C, CO,H).

APCI-HRMS(-): calcd for C140H50RuU010 (M-H+) 1872.2247, found 1872.2492.
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0000000000000 0000000000000000000000HNMR (50
0 MHz, CDCI3): d 0.90 (t, J = 8.0 Hz, 2H, SiCH,), 2.00 (m, 2H, SiCH,CH5), 2.21 (
s, 6H, CgoCH3), 2.33 (s, 6H, CgoCH3), 2.40 (s, 3H, CgoCHg), 2.60 (t, J = 8.0 Hz,
2H, CgoCHy), 3.71 (s, 9H, OCHz). APCI-HRMS (-): calcd for C,;H,g05S1 (M™ - H) 9
58.1964, found 958.2002.
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