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Li:1- -2- -3- -4-  -5- - , ,
1133 ~135°C ( :133%C), 90% l,:1- -2- -3- -4-
-5- - ( ), , : 145 ~ 147C, 92% , 'H NMR(ppm):

4.06 ~4. 14(2H, ¢, OCH), 2.40 ~2.43(3H, s, CCH5), 1.36 ~1.53(3H, t, CHs), 6.95 ~8.05
(9H, m, Ce,Hs, C6H4)

1.2.2 (1)
100em® Schlenk s L 300mg(0. 90mmol ), 30cm®
, 500mg (0. 99mmol) Fe;(CO) 12, 57 ~63C 24 ,
5 ~10cm?®, , 4:1  2:1 / ,
R , -18C ,
I, 200mg, 42% , I 190mg, 23% Io
Fe;(CO)o(us-S) 2, 1 : 175 ~176°C ( % ): C: 43.43(43.37), H:

2.75(2.60), N:4.66(4.81); MS(m/ e):581.4(582.1); IR(vco): 2062v, 2023v, 1996vs, 1975vs;
"H NMR (8, ppm): 2. 53(3H, s, CCH3), 3. 75(3H, s, OCH;), 6. 70 ~ 7. 70(9H, m, C¢Hs, CsH.)
1.2.3 (I

1.2.2 ) 500mg(0. 99mmol) Fe;(CO) 1 L 310mg, (0. 90mmol) 61 ~
65°C R Iy 210mg( 43% ) Il 205mg (
24% ), 0L I Il : 150 ~151C ( % ):C:

44.60(44.33), H: 2.90(2.88), N: 5.07(4.71); MS(m/e) 595.4(596.1) IR(wco): 2064s,
2025s, 1988vs, 1962vs; '"H NMR (5, ppm): 1.40(3H, t, CHs), 2. 53(3H, s, CCH3), 4. 0(2H, q,
OCH:), 6. 67 ~7.61(9H, m, C¢Hs, CsHa)
1.3 (I)
0.50 x0.40 x0. 20mm , ,  Rigaku-AFC6S )
Mo Ko (A=0.710734), w-20 , 2.39 <60 <24.99
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(1) 1, 2,
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14.272(3) A, ¢=16.281(3) A, B=108.22(3)°, Z=4, V=2470.2(8) A*>, Dc=1.565Mg" m~?,
F(000) =1176
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Table 1 Non-Hydrogen Atomic Coordinates( x 10*) and Thermal Parameters(A* x 10°)

atom x y z Ueq atom x y z Ueq
Fe(1) 6774(1) 3033(1) 1495(1) 47(1) Fe(2) 5982(1) 1683(1) 384(1) 49(1)
S(1) 5440(1) 3204(1) 137(1) 46(1) P(1) 7836(1) 2334(1) 753(1) 42(1)
N(1) 8162(3) 2999(2) -24(2) 45(1) N(2) 7352(3) 3640(2) -533(2) 45(1)
o(1) 8251(5) 2129(4) 3097(3) 106(2) 0(2) 8057(4) 4834(3) 1735(3) 99(2)
0(3) 4616(5) 3302(3) 2145(3) 107(2) 0(4) 6995(4) -6(3) 1355(3) 102(2)
0(5) 5704(5) 1093(3) -1380(3) 102(2) 0(6) 3483(4) 1248(4) 526(4) 113(2)
0(7) 12622(4) 245(3) 2132(3) 99(2) C(1) 7676(5) 2475(4) 2466(3) 65(1)
C(2) 7533(5) 4135(4) 1662(3) 62(1) C(3) 5450(6) 3204(4) 1888(3) 64(1)
C(4) 6602(5) 661(4) 970(4) 65(1) C(5) 5813(5) 1295(3) -688(4) 63(1)
C(6) 4426(6) 1440(4) 476(4) 72(2) C(7) 6237(4) 3760(3) -510(3) 45(1)
C(8) 5470(5) 4494(3)  -1097(3) 60(1) C(9) 9399(4) 3076(3) -108(3) 48(1)

C(10) 10164(5) 3786(4) 287(4) 76(2) C(11) 11352(6) 3870(6) 189(5) 101(2)
C(12) 11728(7) 3241(7) -302(6) 104(3) C(13) 10958(7) 2535(6) -700(5) 99(2)
C(14) 9783(6) 2441(4) -607(4) 2) C(15) 9285(4) 1713(3) 1206(3) 47(1)
C(16) 10278(5) 2102(3) 1839(3) (1) C(17) 11411(5) 1640(4) 2166(3) 63(1)
C(18) 11554(5) 771(4) 1861(3) 66(1) C(19) 10568(6) 360(4) 1236(4) 77(2)
C(20) 9447(5) 827(3) 908(3) 62(1) C(21) 13706(6) 647(6) 2726(4) 111(3)

U., is defined as one third of the trace of the orthogonalized Uj tensor.

1 , (1) , Fe-Fe (2.601A),S P Fe
Fe-S-Fe Fe-P-Fe , -C(7) -N(2) -N(1) - S P , SC(Me)NN(CeHs) P
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Table 2 Selected Bond Distances (A )and Angles(°) of Cluster 1
Fe(1)-C(2) 1.768(6) Fe(1)-C(1) 1.775(5) Fe(1)-C(3) 1.804(6)
Fe(2)-C(4) 1.763(5) Fe(2)-C(5) 1.784(6) Fe(2)-C(6) 1.828(6)
Fe(1)-P(1) 2.1825(14) Fe(1)-S(1) 2.2608(15) Fe(1)-Fe(2) 2.6015(10)
Fe(2)-P(1) 2.1788(14) Fe(2)-S(1) 2.2560(14) S(1)-C(7) 1.768(5)
P(1)-N(1) 1.710(3) P(1)-C(15) 1.793(5) N(1)-N(2) 1.370(5)
N(1)-C(9) 1.437(5) N(2)-C(7) 1.271(5) 0(7)-C(18) 1.363(6)
C(7)-C(8) 1.494(6)
P(1)-Fe(2)-S(1) 79.56(5) P(1)-Fe(2)-Fe(1) 53.45(4) S(1)Fe(2)-Fe(1) 54.92(4)
C(7)-S(1)-Fe(2) 112.33(15)  C(7)-S(1)-Fe(1) 109.27(15)  N(1)-P(1)-C(15) 101.76(19)
Fe(2)-S(1)-Fe(1) 70.33(4)  N(1)-P(1)-Fe(2) 115.91(14)  C(15)-P(1)-Fe(2) 124.30(16)
N(1)-P(1)-Fe(1) 115.81(13)  C(15)-P(1)-Fe(1) 125.29(15)  Fe(2)-P(1)-Fe(1) 73.24(5)
C(10)-C(9)-N(1) 119. 84(4) C(14)-C(9)-N(1) 119.7(4) C(16)-C(15)-P(1) 121.6(3)
C(20)-C(15)-P(1) 120.5(4) P(1)-Fe(1)-S(1) 79.37(5) P(1)-Fe(1)-Fe(2) 53.32(4)
S(1)-Fe(1)-Fe(2) 54.75(4)
(CsHsOMe) 3e CeHs,
C6H4OR ’ FC-FG (4]
Fe-Fe  (2.57A) Fe-P
(2.184) Fe-S  (2.26A) |
P CsH4sOR
Fe,SP Fe-Fe
Fe(1)-Fe(2)-S(1)
Fe(1) -Fe(2) -P(1) 110. 8°,
Fe
Fe(1)SCNNP Fe
(2) PNNCS, Fe
, (8]0) 1 (D
S p Fe Fig. 1  Molecular structure of cluster
( Fe )
s SP(S) (CsH.OR) N(CsHs) NC(Me)
Fez(CO)lz 5 : Fez(CO)ﬁ[,LL- nz-SC(Me)NN(CaHs)
P(CsH,OR) ], Fe;(CO)o( ps-S)2 , ,
o S P Fe s P-S s
Fe-Fe, Fe-CO , ;
S( = P) Fe;(CO) 12 CO B /.L}-S Fe
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Synthesis and Crystal Structure of Dinuclear Iron Carbonyl
Clusters Containing a Phosphido-Thiolato Bridging Ligand

GONG Pei-Jun WU Bing-Fang HU Qi-Tu LIU Shu-Tang
( College of Chemistry and Chemical Engineering, Neimongol University, Huhhot 010021)

The reaction of Fe;(CO) > with two cyclic dithiophosphinate SP(S) (CsHsOR)N(CsHs)NC(Me)
(R =Me, FEt), yields two novel dinuclear iron carbonyl clusters containing a phosphido-thiolato
bridging u- 7°-SCNNP ligand Fe,(CO)s[ - 7>-SC(Me ) NN (CsHs) P(CsHsOMe) 1(1), Fex(CO)sl -7
-SC(Me)NN(CsHs) P(CsHsOFEt) () and cluster Fes(CO)o(us-S)2 (known). We suggest that during
the reaction , the ligand precursor has been cleaved in its P =S and P-S bonds and opened its ring to
give the fragments as ligands us-S, u-17°-SC(Me) NN (CsHs)P(CsHsOR) that coordinated to the iron
atoms of the decarbonyl fragmental Fe;(CO) > to form the clusters as listed above. The clusters were
characterized by elemental analysis, IR, '"H NMR and Ms spectrometric methods , and the molecular
structure of cluster (I) has been determined by X-ray diffraction method, it belongs to monoclinic with
space group P2(1)/n, a=11.192(2) A, b=14.272(3) A, ¢=16.281(3) A, V=2470.2(8) A®,
B=108.22(3)°, D.=1.565g ecm~°,Z =4, F(000) =1176, R =0. 0460, R, =0.1196. The din-
uclear cluster has two bridges Fe-S-Fe and Fe-P-Fe, and the chain C(7) -N(2) -N(1) link the sul-
phur atom and the phosphorus atom , that contains two six-membered chelate rings Fe(1) SCNNP
and Fe(2)PNNCS in the cluster, they enhanced the stability of the cluster.

Keywords: dinuclear iron carbonyl cluster phosphido-thiolato bridging ligand

synthesis crystal structure



