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ET AR ENHE IR IRER G4 Fea(N2CsH10)(CO)sx(PRs)y HY
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(DR KA ST 2B 37 250100)

WE AR OAREHOEELEY 4,4- " HH-4,5- 7 E-3H-MEEN,CsHyo), 5 Fes(CO)y, 76 2R H N BT RN, AR
R AN BREEIT &1 Fea(N,CsH 0)(CO)g (1). BiHh N=N XUBBE R, FARLA(N,CsH o) BITER 5 Fe'Fe Biifr, TER
BRI 34e tbaY). WER T EBRBKIERF MesNO TEESME N, 1 FEAKBEEA PRy M AE K Fe,(N,CsH,o)-
(CO)5(PR3) (PR;=PPhs, 2a; PCy;, 2b)ILEUAC &Y. KM T, AW 1 1) CO Bt mT DAL WL BT /4 dppe
[dppe=1,2-C,H,(PPh,),]F1 dppbz [dppbz=1,2-CsH,(PPh,),JHRAX, ZE =Mt 2 R A B LA 1) S M A 56, S MBRIN
dppe SO, A2 RMFIEFEY) Fey(N2CsH 0)(CO)4(u-dppe) (3a); 115 WK dppbz RIS, Fey(NR), HIMEF S5 FH FF 2
PUIGER; Horf—AFe Ff) CO #HUR, dppbz 55 1% Fe LB A, A B A MRIE CO ML AW Fea(NoCsHyo)(u-CO)(CO)y(x*-
dppbz) (3b). G REAE Fe-CO-Fe' &R &4, *EE*%M[FGF&}]T@GIE@ A IR JR A S5 Fey(SR),(u-CO)-
(CO)SXL HIE ZHEEL. 1% Fey(NR)y(CO)6(PR), AWM G L, RE IR B [FeFe] SABRE P H 0O 25 32 8 1)
BREE. DBt A EEE P PCH) NMR] ZEAMEIER) TEER T B X 528 5 i 4 M T B S5 R 40
%%ﬂ [FeFe &l fURE; XURBREML A, BERLk; BEFMEL; Mk CO ik

Azo—bridged New Diiron Carbonyl Complex: Synthesis of
Fe,(NR),(CO);_(PR;), and the Derivatives

Li, Ran Xu, Wenyuan Zhao, Jingin Yu, Xin Wang, Wenguang* Tung, Chen-Ho
(Department of Chemistry & Chemical Engineering, Shandong University, Jinan 250100, China)

Abstract Heating the toluene solution of 4,4-dimethyl-4,5-dihydro-3H-pyrazole (N,CsHiy) and Fe;(CO),, at reflux for 1 h
produces diiron hexacarbonyls Fe,(N,CsH0)(CO)s (1, veo(CH,Cly): 2069, 2022, 1986 cmfl). Compound 1 exhibits 34 e
configuration, in which (N,CsH,0)*~ coordinates to diiron (Fe'Fe') centers featuring a butterfly structure. To a solution of 1 in
toluene was added one equiv. of decarbonyl agent MesNO in MeCN, and the mixture was stirred at room temperature for 20
min. Then, one equiv. of monophosphine was added. After 3 h, the solvent was removed and the residue was extracted into 5
mL CH,Cl,. The product Fe,(N,CsH;()(CO)s(PR3) (PR;=PPhs, 2a; PCy;, 2b) was obtained as brown crystals by allowing a
pentane layer to diffuse into the CH,Cl, solution at —20 ‘C.>'P NMR spectra exhibit a singlet at § 67 for 2a and 6 70 for 2b
in CH,Cl,, respectively. In IR spectra, the vco bands for 2a were displayed at 2032, 1968, 1952, 1907 cm !, which are com-
pared to 2024, 1959, 1937, 1893 cm™ ! for 2b. Photolysis the toluene solution of 1 in the presence of chelating diphosphine
ligands such as dppe [dppe=1,2-C,H4(PPh;),] and dppbz [dppbz=1,2-C4H4(PPh,),] affords diiron diphosphine carbonyl
compounds. For dppe, the product was Fe,(N,CsH;o)(CO)(u-dppe) (3a, *'P NMR (CD,CL,): 6 95, FT-IR (CH,Cl,, vco):
1984, 1940, 1925 and 1900 cmfl), in which dppe is bridging the two iron centers. For more rigid diphosphine ligand dppbz,
X-ray crystallographic analysis reveals the structure of Fe,(N,CsHo)(u-CO)(CO)4(dppbz) [3b, *'P NMR (CD,Cl,): 6 93]. In
3b, (N2C5H10)27 coordinates to diiron centers in a planar mode, and dppbz chelates at one Fe site by the replacement of one
CO ligand. Compound 3b features a Fe-CO-Fe rotated structure with a bridging CO ligand between the two Fe centers. The
vco bands for 3b were displayed at 1990, 1947, 1919, 1895 cm . With such a rotated structure, compound 3b provides a new
approach for synthetic models of H,4 state of [FeFe]-Hyase. The CCDC number for 1, 2a, 2b, 3a and 3b are 1494954,
1494955, 1494956, 1494966 and 1494957. All the compounds were well characterized by NMR, IR spectroscopy and ele-
mental analysis.
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[FeFe]- LB fE 5 vl W A AL i T-(H), FLT(e))
MES(H) Z Al SN 2H +e oH,, 4552 s
R Hy Z(TOF~6000~9000 s ), 38 TH%K
NIRRT 2402 [FeFe]- 20 Ak BRI 14 rb O 110 45 40 G
la FiRll, EEA GV Fe,S, B4, EHTE Fe
E# 34 CO. 24> CN™ Fifk J[Fe,Sy] #%. e, Fe, b
fI[FeyS, ) rE AL FE AR 4688 e IR, P Fe
HE—AHE CO BAK@W-CO), MALTEMEAL ST Fey
AR, 5 4-Co 4T a0 B, XM HEA Fe-CO-Fe
EERIFRA Tkt ” R (“rotated” structure).
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Bl 1 (a) [FeFe]- S ABHE M P LA, (b) B EYIREE
Figure 1 Structures for the active site of [FeFe]-H,ase (a) and the syn-
thetic models (b)

T CN ERP N AT LARIER (A b i & S R TR S
J% FeqCN-+H3N-Lysssg SUBEME A, RS EME LR
Fe MG SARWIARLL, (HIEME RO UG 4ERE <Rt
R TY, (EFHEAL 13 5 S DL A% s A T G s
T, EREPOMELL, SFBOYRER, A REE
(AR R R BTG ). IRk 200h. 2 xR
H R S A B EAT RAE, KL FeFe 0
AN T 70 A (Ho) ML SRS (Hyeg) . Horpr,
AN Fe'"Fe' 03, MR JRA T AN Fe'Fe' Ui 11k
E,(J HFeHFeH[7~9].

N T AU [FeFe]- S A 14 Hh O U 25t A D) RE, 16
FHRANBITT ERE RN EY) Fex(SR)A(CO). L, (L=
PR, ONTUP NHC! e ik, B 1b), B 78 S AL R
FIEJERINLE, B “E-Thae” ZRIFKR, FREK
JERE B BRI A AT BE H R, X
HL AL B U T AR K33k 2. Darensbourg!'”!
Al Rauchfuss!"™25 1 VAR I8 T B AL S BRUAL & ) [Fe(S-
C3HgS)(CO)4(IMes)(PMes)] " Fl [Fex(SC,H,4S)(CO)4(dppv)-
(PMey)] " BB 5E3€ 1 “ ekt ” MBd. Btifa, IR TR
X Fe"Fe' BAML S PIW AR, RESEIL Hy M R2, JF
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AREENE “HA” )P [Fe"-H-Fe'"] .

SCHRARIE ) Fey(SR)y(CO)er L BRI W), IHH A
HA Fe-CO-Fe 1) “Jiek ” #5412 A AR e R A 1)
Fe-Fe-CO A ZUAFAE. & A XA I BC 74 (P-P) I AN K R HL
RRALAY) Fey(SR),(CO)4(P-P), HARAREA “Jight” Fy#y,
{HIE—40 C454 H'I, Fe'-Fe'-CO A EA “Hielit” #)
) Fe"-CO-Fe'-H. ZRA =Y 50 125724, #TIAR
Fase, =EMN SN Fe-H-Fe'-CO(® 2)*. w7tk
P, FAK A R Fel-CO-Fe'-H f 4k, H 3% J5 1) H, it
B AT Fe'-H-Fe'-CO™",

H co
CcO . /
FeI_FeI/ +—H> Fe" ----- Fe" L. Fe!'\ _____ Fe"
o] N N
-40 °C 8 y
unrotated rotated unrotated
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NS

Figure 2 Protonation of the unsymmetrically substituted Fe,(SR),(CO)4
(P-P) compounds in which P-P is chelating diphosphine ligand
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2 BT [FeFe]- 0 1k B 3 M A 00 38 J5E 75 45 44 1) HE 550 BT
1EPH, B, SCERIROE. “Jielt” MBI Fe'-CO-Fe' tb&
DI BCORT DA 3T 3 DK 7 ] o7 BEL RN AN o AR AR (1) 55 s
WI2E s>, filtn, 6 44)(CO);Fe(SCH,CMe,CH,S)-
Fe(dppv)(CO) (dppv=cis-1,2-Ph,PC,H,PPh,) s[> 7E 47
SKEI AR LIRS, A —1 Fe BEAMIMN
WL, AT LL2 B33 Fe'-CO-Fe' (13%)#1 Fe'-Fe'-CO
B7%) PR k. AT & fa e B Fe'-CO-Fe' {L
HEW, WEFAERRW FeoS, BN FeX,, Ul
Fe»(SeR)»(CO)s.Ly 2, Fey(PR,)2(CO)s. L PY%E.

T Fe,Se, AN Fe,P, %ﬁ, HERRT Fe,N, AL
EVIHARE: />, 2007 4E, Rauchfuss AR PHRE T
PAMEIR(N,C,Hg, BC)NACLAAR] FeoN, % Fey(BC)(CO)s,
WFIE T H CO BLAR MR L, A BT X PRI L5 1) (1)
Fe'-Fe'-CO 281k & W [Fe(CO),(PMes3),(BC). 124 A1k,
A N H T FeoNy FRHEAT AEXEAREUAR S B FF 78 38 4 L
i, AR A HoHME R EY) 4,4-— H HE-4,5- "4 -
SH-MEHE MR, AT Fey(NoCsH o)(CO)(HL B 1);
BT T 5y XU RC AR I CO BRI R B, Ak
T — RPN BEARGTAEY) Fey(NoCsHi)(CO)s(PR3),. 4
HEPRZ, 1 A dppbz &M, AERCEA “heit” AT
Fe'-CO-Fe' #RILL AW 3b.
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LLAM IR PR S NIEERE, N2 2 h SERR. LR 7R
W, HEEIT(CR OB/ =1/10) 0 B )5, 5201
LR, 2B 68%.

Me
Me
Me Me ol N—N
oluene =
+ Fex(CO),, —— OC 4 CcO (1)
3(COkz reflux, 2 h \Fe//\\Fe/
N=N - <
oc'/ \ “co
ocC Cco
(68% yield)

A 1 () "TH NMR B NP4 g, 1h2a AR
RALTF 6 3.41 (4H)ATS 1.32 (6H), *tRT CH, Al CH,
Rz LR 0. TR B B R R, 1 4F 1900~2100 cm !
WHENA =4 CO IR veo: 2069, 2022, 1986
em . 5HEY Fey(SCH,CMe,CH,S)(CO)s 1 CO Wl
(2073, 2032, 2003 cm YFIHAEL, 1 HFAveo AR KRS
2 10 em !, FIHiZER Fey(NR)(CO) th & W)
Fe'Fe' 0o HL T 2 % FE R 58 T4 59 Fey(SCH,CMe,-
CH,S)(CO)s.

PATIEIT X GG AR AT TN T A1 4
), Wil 3 B, N=NXU#TH Z2N—N)* & 72K,
ISP Fe FLAr, TR Fe,N, B 48454, Horp
Fe—Fe #K N 2.5102) A, 5 Fey(SC;HgS)(CO)s T
Fe—Fe BKANE HAEZRE, BT NCH,» B
WIEALT H IR R, 5k I1EEK, (13 N-Fe-N 3%
FOGT A 49°F 43°) T /N Fey(SC3HES)(CO)s HY
S-Fe-S [ 85.2°. MZLAMGRERN S A 24 ml A1,
AP 1 RFFFE Fea(SR)A(CO)s BAL VIS5, H.
Fe(I)Fe(D) 0 & AL HEL T 2= %

B3 aW1 ksl
Figure 3 Molecular structure (50% probability thermal ellipsoids) of
compound 1
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B G, I8 20 min J&, PN PPhy(Ek PCy;). =
B THEE 3 h, RBFEARTERL. P-4 2a Fl 2b [1)5 55
PR 81%F1 73%.

Me Me

Me (i) MesNO, MeCN # Me

ay

oo, PR co T c. pRN co @
\Fe//—\\Fe/ toluene, r.t. \Fe//\\Fe/
oc'y \"“co oc"/ \"'PRs
OC/ CcO OC/ \CO

R = Ph, 2a (81%, yield)
Cy, 2b (73%, yield)

L&) 2a F1 2b 1) 3'P NMR 4 BIZE 5 67 F1 6 70 kb
S AN HE; 'TH NMR |5 N HBER) CH, L2455
k&5 1 M EHERS), HEIHEE. LAY
1 H11 CO BLAB IR S, Fe B IHL 2 % BE 1Y
5, EJEHOXT CO HHEMMRIBHER, RN
i b CO MRS MK E 2. WK 4 B, 2a
HILLANEIELE 2032, 1968, 1952, 1907 cm™ ' £ ILIYAS CO
WL, Aveo AR ERE5h T 21 50 cm ™', 2b LT AMEIE
FRERFD 2a FAL, L veo SZE ST AITE 2024, 1959, 1937,
1893 cm™ .

(c)

T T T T T T T T T T T T T T T T 1
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Wavenumber/cm”

B4 (A1 (), 2 (0)F 2b (O)FE veo HZLSM
Figure 4 IR spectra of 1 (a), 2a (b) and 2b (c) in vcoregion

G 2a F1 2b (1 E AR LSRN 5 BT, IBERC A4 AL
T FH A — Fe )& (basal position), 7T REFE T Fe,N,
WEFEL 5 H4). 2a A1 2b ) Fe—Fe 82518 2.5710(6) A Al
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TREUR, Fe—Fe HEKBIIN. B0 A fit i 7 BE /7,
HA KK, B4, N—Fe—N Ky M g Rk, 48
B FEITE 10~2° 8], FULATOL, S -1 b B i B Fc A
BIA X AREUAR S L, X 73 ke B sz ma AR /. BRIk, 3%
TR EIR R AA Y 1 AT VT BERC A P-P (A X HREL
B
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B 5 uaEY 2a F2b (AL

Figure 5 Molecular structures (50% probability thermal ellipsoids) of
compound 2a and 2b. For clarity, the phenyl groups, cyclohexyl groups
and hydrogen atoms are omitted

F1 (AW, 2a,2b,3a T 3b [EEK(A) S8 () K
Table 1 Selected bond lengths (A) and angles (°) for 1, 2a, 2b, 3a and
3b

1 2a 2b 3a 3b

Fe(1)—Fe(2) 2.510(2) 2.5710(6) 2.6017(6) 2.558(1) 2.5881(6)
N(1)—N(2) 1.40(1) 1.398(2) 1.403(1) 1.404(5) 1.280(3)

Fe(1)—N(1) 1.893(8) 1.904 (1) 1.911(1) 1.906(4) 1.894(3)
Fe(1)—N(2) 1.913(8) 1.920(1) 1.924(1) 1934(4)  —
Fe(2)—N(1) 1.917(7) 1.909(1) 1.904(1) 19194)  —
Fe(2)—N(2) 1.923(7) 1.919(1) 1.932(1) 1.937(4) 1.945(2)

N(1)—Fe(1)—Fe(2)
N(2)—Fe(1)—Fe(2)
N(1)—Fe(2)—Fe(1)
N(2)—Fe(2)—Fe(1)
2.3 WBEECHRERR =4 [Fex(NoCsH1o)(CO)s(u-dppe)]
3a#0 [Fey(NoCsH1o)(CO)s(k*-dppbz)] 3b B4 B K Z=AE

AV, 2AEH IR 2a 1 2b 175775 T

492(2) 47.69(5) 46.90(4) 4823(12) 70.11(8)
493(2) 47.94(4) 47.72(4) 48.69(11)  —
484(2) 475405 47.12(4) 47.80(12) @ —
48.9(2) 47.98(4) 47.46(4) 48.58(12) 69.94(7)
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WA ARG BT, 7= 38k, B Z0Ah 6 i i
SBE, R 22 e (EH T AR A2 B, 2SR R R
R BRIE BRSO R, B8 LA ISR 4 515 2 H b
P WER 1 TR, A 1 FORUT BEECAA A fT F
I, KM 365 nm ) LED 47 7E = H 4 1F T OLE
M. R AN GG IR R B RE, N HZ 5 h 5
B, R ZE R, AR AR b/ IE O E A, )
PL 53%F1 46% (1) 73 B9 7= 2215 24k 54 3a F1 3b.

Me
Me
(PP oo NN co
PR 6\ \ e//\\Fe/
Q' ST TS, ,
(=)
e — Wogen™ T2 \_/Pph2
v
oc NQ co n 3a (53%, yield)
SN e e, ve
oc'/ \ “co %s,, Me
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1 2 N=N  Ph,
@E L/ \
PPh Fe Fe,,
2 >
apobz) O/ N\ B
C Ph,
8 co

3b (46%, yield)

Bz 1 (L& 3a F13b AR
Scheme 1 The synthesis of compounds 3a and 3b

&Y 3a (1) 7P NMR % B 28— AN #g, {b2E07
BALT 6 95. 3b FFHIFAS P BAC T AFIf4L 22385, B
P P B ATE—A Fe LI, &RAPUR “Jekt” , St
RrE, MITERZ R ARG FxXE LXK 228 R, 3b [ °'P
NMR EB IR, (AN 6 93, 44MkiE 1, 3a
HIBRIE R AR IR BN veo 9 1984, 1940, 1925 A111900 cm ™
3b [ veo 1 3a AT, WAL T 1990, 1947, 1919 Al
1895 cm ™'y AHEL T B LG R AC AL A4 2a F1 2b, veo 13
R B 502 30 cm !, WA 6.

(a)

(b)

T T T T T T T T T T T T 1
2100 2050 2000 1950 1900 1850 1800
Wavenumber/cm™

Bl 6 1hat 3a(a)fl 3b (b4 E
Figure 6 IR spectra of 3a (a) and 3b (b) in vco region
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FATRH X 2RI 2 &) 3a #1 3b
BEAT TSR RAE, —HEMAIRRZESR, WK 7 fos.
&Y 3a HAT5 1, 2a A1 2b UK Fe,N, S L5
dppe 5 Fe(DFe(l)H LHFERECAL, AT Fe(l)Fe(D)EKHHHI
N E, T AL ) (Fe-P-C), /NToH, 5 3ClkRIE
Fe,(SC3HgS)(CO)4(u-dppe) PV4E 424l 3a 1 Fe—Fe fg
Kh 2.558(1) A, 4T 2a Fil 2b ) Fe—Fe B K2 0], H
KM AEUES 2a f12b MLLRS A 2L,

B 7 &Y 3a f3b AL

Figure 7 Molecular structure (50% probability thermal ellipsoids) of
compounds 3a and 3b. For clarity, the phenyl groups, cyclohexyl groups
and hydrogen atoms are omitted

&Y 3b 5 EiR Fey(N,CsHio)(CO)r(PRy), L&
VIR G SEEANTH, 43T FeoN, R IF, P
VL. SoNABIZ, Fe(CO); Hx ERA—14 CO
PeHUAR, H dppbz 4 Fe Hly, TR Fe(CO)y(dppv);
—A~ CO X5 Fe()Fe(DifriE, 23 Fe-CO-Fe ] “JiE
B WAL HA, Fe—Fe fEK N 2.5881(6) A, b 3a
Fe—Fe #1< 0.03 A. &4 ik, SOk RARIE T w1 A
“HelE” WL Fey(SR)(CO)(P-PYIL A4, Fe—Fe
BN 2.662(2) A 1 2.5434(4) A; 3b [f] Fe—Fe
KT #2200, PREBER C PRI Fe R
[F) PH B ANAHZE, Fe(1)—C(4)M 2.063(3) A b Fe(2)—C(4)
1.9393) A K 0.12 A. 534k, B Fe H0#B 24\
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T AR ¥ B, P(1)—Fe(2)—Fe(1) 4 M1 N 151.35(3)°,
C(4)—Fe(2)—P(2) N 170.86(10)°; N(2)—Fe(2)—Fe(1)I]
AR 69.94(7)° & & /N T N(Q2) — Fe(2) — P(1) 1)
102.99(7)°. “FIfii N(1)—Fe(1)—Fe(2)—N(2)If3k 54
BT Tl Fe(1)—C(4)—Fe(2), H TN 79.42)°. &
ELEY) 3b ANHA Fe N, BEL 451, (HAFAE Fe—CO—
Fe 45ilJ58.T0, REAIRER & A [FeFe] S AL MEIG It Hh O 45 Hy
PRALH ISR A0 .

3 g

&1 BA 5 Fey(SR)(CO) FHALHI S5 H, Horpfr
CO TiC & AT LA 4 B e A B AR, 2B B — R 91 A 8 1)
Fey(N,CsH o) (CO)e., L, fTAEY). 1 FUXLA BEFL A4 dppe 2
i, BB EAEAERE A Fe b, A FREBUR =4 3a;
SRIMREACAR dppbz MRS, BN KAETE—1 Fe
b, AR A 3b HAG R Fe-CO-Fe (1) “Jigfs”
PR, WA N [FeFe) S A0 BEvh M v 0o il JR 25 A A4k &
Y. BAVE LM TR IR R X R AL BB
H, MIPENR, FF Hid i SOR E A A R 0 75 4 8 g0
HIEEA IR AL, AL A T R,

4 SERSY

SEAG I FE A BT A RERTE N, SH T, SR br i
[ Schlenk #1E 715, WAL 4,4-— F K:-4,5- — S -3H-NL%
ZIESCHRCOS B, InTEER A, HE Ak 2R 2 AR 7
Y338 L 1E S M SR W S
4.1 Fez(N2C5H10)(CO)6 1 E"]é‘ﬁjz

RAFE T, m+ 8 =23.00 g, 6.0 mmol)f]
FZ5(100 mL)AWH, N 4,4- —H3E-4,5- 5 -3H-I
1%(0.62 g, 6.3 mmol), HEFEEIA, R H SRS IR
NTRAE L. R A0 AM e R ER e MR, 2 h JEF IR
R R Z&BRE R, IE SR AR, REIRAE AL E AT,
DUA B e R, > SRRl 1.54 g Bk, =%
68%. '"H NMR (400 MHz, CD,Cl,) J: 3.41 (4H, 2CH,),
1.32 (6H, 2CH;); FT-IR (CH,CL) veo: 2069, 2022, 1986
ecm™ ', Anal. caled for CyH;oFe;N,Oq: C 34.96, H 2.67, N
7.41; found C 35.07, H 2.73, N 7.53.

4.2 Fey(N,CsH10)(CO)sPPh; 2a B A B

B, 1 1(0.38 g, 1 mmol)H H ZK(80 mL)¥&
W, I 0.075 g MesNO (1 mmol) ) Z (15 mL)VE .
PFER Y 15 min J&, AN =ZREEBE (0.26 g, 1 mmol)[#
1, W e B R . IR TR 3 h, (IR
B, ol 2% R, S v e, e g, K
YEYEI, 1ECORTUTEBRSS, IETIEME 0.50 g ARl k.
'H NMR (400 MHz, CD,Cl,) d: 7.33~7.46 (15H, 3ArH),
2.91~3.03 (4H, 2CH,), 0.90~1.48 (6H, 2CH,); *'P NMR
(400 MHz, CD,CL) 6: 67; FT-IR (CH,Cl,) vco: 2055,

Acta Chim. Sinica 2017, 75, 92—98



1 F F ®R

1981, 1956, 1904 cm ', Anal. caled for CogHysFe,N,OsP:
C 54.49,H 4.90, N 4.54; found C 54.61, H 4.63, N 4.64.
4.3 Fey(N,CsHq0)(CO)sPCys 2b BIA X

&Y 2b &R 2a MF. 'TH NMR (400
MHz, CD,Cl,) o: 3.47 (4H, 2NCH,), 1.38~2.02 (39H,
2CH;, PCy;). *'P NMR (400 MHz, CD,Cl,) d: 70. FT-IR
(CH,Cl,, veo): 2031, 1968, 1950, 1906 cm L. Anal. caled
for CsHy3Fe,N,OsP: C 54.49, H 4.90, N 4.54; found C
54.61, H4.63, N 4.64.

4.4 [Fey(N2CsH10)(CO)s(1-dppe)] 3a HIE AL

% 0.38 g 4 &40 2 (1 mmol)F 0.40 g EiAk dppe 5T
80 mL AR, B A KM TR (I=365 nm)iZ MK R.
FA A B S SRS, 295 h G, OBSERK. 4R
IR, IINIE ke, IET A5 0.38 g A% B
1, =% 53%. "H NMR (400 MHz, CD,Cl,) &: 7.14~7.63
(20H, 4ArH), 3.21 ~3.45, 1.14~ 143 (4H, 2NCH,),
2.28~2.49 (4H, 2PCH,), 0.89 (6H, 2CH3); *'P NMR (400
MHz, CD,Cl,) d: 95. FT-IR (CH,Cl,, vco): 1984, 1940,
1925 F1 1900 ¢cm ! Anal. caled for CysHs,FeoN,OP,: C
58.36, H 4.76, N 3.89; found C 58.41, H 4.78, N 3.92.
4.5 [Fey(N,CsHio)(CO)s(K*-dppbz)] 3b BIA K

&Y 3b &K% 3a MF. 'TH NMR (400
MHz, CD,Cl,) d: 7.22~7.60 (24H, 5ArH), 3.45~1.15
(4H, 2NCH,), 0.47 (6H, 2CH;); *'P NMR (400 MHz,
CD,CL) 6: 93; FT-IR (CH,CL) vco: 1990, 1947, 1919,
1895 ¢cm ', Anal. calcd for CyoH34Fe;,N,OsP,: C 60.33, H
4.30, N 3.52; found C 60.43, H 4.42, N 3.57.
4.6 SRIEEHRINESBET

X P ALK 23 M AE Bruker SMART APEX 11
CCD A R %, R A E R AT Mo Ka it
£Z(4=0.0707 A). BRI EEEE T SRR IE, 45
Py B . KA SHELXTL-97 B3k AT 45 K ft by
FIFEE. CCDC: 1494954 (1), 1494955 (2a), 1494956 (2b),
1494966 (3a)F1 1494957 (3b).

Bugt

SR PMIEIG - AE X G2 R S R TR DI AN e dfe
AT S5 7 T SR AL A AT AL
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