      Table 1.  Crystal data and structure refinement for Fe(C5H4)2 2[PiPr2]Mn(CO)3Br.

      ________________________________________________________________________________

      Identification code               98SRC116

      Empirical formula                 C50 H72 Br2 Fe2 Mn2 O6 P4 

      Formula weight                    1274.36 

      Temperature                       293(2) K 

      Wavelength                        0.71069 A 

      Crystal system                    Monoclinic

      Space group                       C2/c

      Unit cell dimensions              a = 19.220(7) A

                                        b = 9.315(3) A

                                        c = 29.605(10) A

                                        beta = 99.710(9) deg.

      Volume                            5224(3) A^3 

      Z                                 4 

      Density (calculated)              1.620 Mg/m^3 

      Absorption coefficient            2.716 mm^-1 

      F(000)                            2608 

      Crystal size                      0.2 x 0.2 x 0.3 mm

      Theta range for data collection   2.15 to 25.15 deg. 

      Index ranges                      -21<=h<=18, -10<=k<=10, -35<=l<=27 

      Reflections collected             8324 

      Independent reflections           3686 [R(int) = 0.1195] 

      Refinement method                 Full-matrix least-squares on F^2 

      Data / restraints / parameters    3686 / 6 / 306 

      Absorption Correction             DIFABS

                                        Min = 0.679

                                        Max = 1.280

                                        Ave = 0.921

      Goodness-of-fit on F^2            1.213

      Final R indices [I>2sigma(I)]     R1 = 0.1058, wR2 = 0.2591 

      R indices (all data)              R1 = 0.1513, wR2 = 0.2796 

      Largest diff. peak and hole       1.450 and -2.489 e.A^-3 

      __________________________________________________________________________________

         Table 2.  Atomic coordinates ( x 10^4) and equivalent isotropic 

         displacement parameters (A^2 x 10^3) for Fe(C5H4)2 2[PiPr2]Mn(CO)3Br.    U(eq) is defined

         as one third of the trace of the orthogonalized Uij tensor. 

         ________________________________________________________________ 

                         x             y             z           U(eq) 

         ________________________________________________________________ 

          Fe(1)        7097(1)        428(2)       5630(1)       21(1) 

          Mn(1)        7321(1)      -3612(2)       6457(1)       22(1) 

          P(1)         8212(2)      -1806(4)       6408(1)       27(1) 

          P(2)         6296(2)      -2170(4)       6199(1)       22(1) 

          Br(1)        7426(2)      -4071(4)       5670(1)      118(1) 

          C(6)         8007(7)       -268(14)      6029(4)       20(3) 

          O(2)         6382(6)      -6102(12)      6472(5)       54(3) 

          C(7)         7841(7)       1142(15)      6145(5)       25(3) 

          O(1)         8357(6)      -5857(13)      6808(4)       52(3) 

          C(2)         6157(7)       1316(16)      5357(5)       26(3) 

          C(4)         6426(8)      -1043(16)      5307(5)       29(4) 

          C(5)         6289(7)       -816(14)      5754(4)       20(3) 

          C(8)         7811(8)       2043(18)      5766(5)       39(4) 

          C(10)        8073(7)       -233(18)      5557(5)       33(4) 

          C(9)         7957(8)       1204(21)      5397(6)       46(5) 

          O(3)         7282(6)      -3159(14)      7430(4)       56(4) 

          C(12)        8009(8)      -4933(17)      6656(5)       29(4) 

          C(3)         6352(7)        264(16)      5055(5)       30(4) 

          C(1)         6110(7)        640(14)      5777(5)       25(3) 

          C(13)        7298(8)      -3236(18)      7047(6)       35(4) 

          C(11)        6716(9)      -5131(18)      6453(6)       42(4) 

          C(20)        5955(7)      -1143(15)      6647(4)       25(3) 

          C(21)        6509(8)       -118(16)      6909(4)       30(4) 

          C(23)        5507(7)      -3263(16)      5940(5)       27(3) 

          C(22)        5609(8)      -2116(17)      6985(5)       35(4) 

          C(25)        5594(8)      -4058(17)      5521(5)       40(4) 

          C(26)        8576(9)       -918(22)      6941(5)       53(6) 

          C(27)        9124(8)        245(18)      6933(5)       42(4) 

          C(24)        4817(9)      -2381(19)      5830(6)       49(5) 

          C(29)        8948(11)     -2555(18)      6131(10)      84(9) 

          C(30)        9505(8)      -1634(20)      6064(6)       47(5) 

          C(28)        8922(17)     -2108(40)      7287(10)     214(25) 

          C(31)        9179(12)     -3994(27)      6195(8)       90(8) 

         ________________________________________________________________ 

           Table 3.   Bond lengths [A] and angles [deg] for Fe(C5H4)2 2[PiPr2]Mn(CO)3Br.

           ______________________________________________________________________________

            Fe(1)-C(4)      2.010(15)        Fe(1)-C(5)      2.019(13)

            Fe(1)-C(7)      2.020(15)        Fe(1)-C(10)     2.021(14)

            Fe(1)-C(1)      2.026(14)        Fe(1)-C(2)      2.026(14)

            Fe(1)-C(9)      2.028(15)        Fe(1)-C(8)      2.031(16)

            Fe(1)-C(3)      2.036(15)        Fe(1)-C(6)      2.044(14)

            Mn(1)-C(13)     1.790(17)        Mn(1)-C(12)     1.830(17)

            Mn(1)-C(11)     1.830(19)        Mn(1)-P(2)      2.401(4)

            Mn(1)-Br(1)     2.410(4)         Mn(1)-P(1)      2.421(4)

            P(1)-C(26)      1.816(16)        P(1)-C(6)       1.821(14)

            P(1)-C(29)      1.885(16)        P(2)-C(5)       1.822(14)

            P(2)-C(20)      1.845(14)        P(2)-C(23)      1.879(14)

            C(6)-C(7)       1.407(19)        C(6)-C(10)      1.424(18)

            O(2)-C(11)      1.116(19)        C(7)-C(8)       1.396(20)

            O(1)-C(12)      1.135(18)        C(2)-C(1)       1.413(18)

            C(2)-C(3)       1.417(20)        C(4)-C(5)       1.408(18)

            C(4)-C(3)       1.422(20)        C(5)-C(1)       1.403(19)

            C(8)-C(9)       1.41(2)          C(10)-C(9)      1.42(2)

            O(3)-C(13)      1.142(17)        C(20)-C(21)     1.538(19)

            C(20)-C(22)     1.578(18)        C(23)-C(25)     1.477(19)

            C(23)-C(24)     1.55(2)          C(26)-C(27)     1.51(2)

            C(26)-C(28)     1.58(3)          C(29)-C(30)     1.41(2)

            C(29)-C(31)     1.41(3)

            C(4)-Fe(1)-C(5)        40.9(5)      C(4)-Fe(1)-C(7)       154.1(6)

            C(5)-Fe(1)-C(7)       121.4(5)      C(4)-Fe(1)-C(10)      105.9(6)

            C(5)-Fe(1)-C(10)      126.9(6)      C(7)-Fe(1)-C(10)       68.2(6)

            C(4)-Fe(1)-C(1)        67.7(6)      C(5)-Fe(1)-C(1)        40.6(5)

            C(7)-Fe(1)-C(1)       112.0(6)      C(10)-Fe(1)-C(1)      166.5(6)

            C(4)-Fe(1)-C(2)        68.4(6)      C(5)-Fe(1)-C(2)        69.3(5)

            C(7)-Fe(1)-C(2)       129.6(6)      C(10)-Fe(1)-C(2)      149.6(6)

            C(1)-Fe(1)-C(2)        40.8(5)      C(4)-Fe(1)-C(9)       125.1(7)

            C(5)-Fe(1)-C(9)       164.0(7)      C(7)-Fe(1)-C(9)        68.0(6)

            C(10)-Fe(1)-C(9)       41.2(6)      C(1)-Fe(1)-C(9)       152.2(7)

            C(2)-Fe(1)-C(9)       116.2(6)      C(4)-Fe(1)-C(8)       163.2(6)

            C(5)-Fe(1)-C(8)       154.7(6)      C(7)-Fe(1)-C(8)        40.3(6)

            C(10)-Fe(1)-C(8)       68.7(7)      C(1)-Fe(1)-C(8)       120.8(7)

            C(2)-Fe(1)-C(8)       107.7(7)      C(9)-Fe(1)-C(8)        40.6(7)

            C(4)-Fe(1)-C(3)        41.2(6)      C(5)-Fe(1)-C(3)        69.8(5)

            C(7)-Fe(1)-C(3)       164.7(6)      C(10)-Fe(1)-C(3)      115.0(6)

            C(1)-Fe(1)-C(3)        68.6(6)      C(2)-Fe(1)-C(3)        40.8(5)

            C(9)-Fe(1)-C(3)       103.9(6)      C(8)-Fe(1)-C(3)       125.3(6)

            C(4)-Fe(1)-C(6)       118.4(6)      C(5)-Fe(1)-C(6)       108.8(5)

            C(7)-Fe(1)-C(6)        40.5(5)      C(10)-Fe(1)-C(6)       41.0(5)

            C(1)-Fe(1)-C(6)       130.4(5)      C(2)-Fe(1)-C(6)       168.1(5)

            C(9)-Fe(1)-C(6)        69.0(6)      C(8)-Fe(1)-C(6)        68.7(6)

            C(3)-Fe(1)-C(6)       150.6(6)      C(13)-Mn(1)-C(12)      87.3(6)

            C(13)-Mn(1)-C(11)      92.1(8)      C(12)-Mn(1)-C(11)      84.6(7)

            C(13)-Mn(1)-P(2)       92.7(5)      C(12)-Mn(1)-P(2)      171.4(5)

            C(11)-Mn(1)-P(2)       86.8(5)      C(13)-Mn(1)-Br(1)     176.5(5)

            C(12)-Mn(1)-Br(1)      91.1(4)      C(11)-Mn(1)-Br(1)      90.8(5)

            P(2)-Mn(1)-Br(1)       89.38(13)    C(13)-Mn(1)-P(1)       93.3(5)

            C(12)-Mn(1)-P(1)       90.4(5)      C(11)-Mn(1)-P(1)      172.5(5)

            P(2)-Mn(1)-P(1)        98.21(15)    Br(1)-Mn(1)-P(1)       83.70(15)

            C(26)-P(1)-C(6)       100.9(7)      C(26)-P(1)-C(29)      109.8(11)

            C(6)-P(1)-C(29)        97.1(8)      C(26)-P(1)-Mn(1)      115.9(5)

            C(6)-P(1)-Mn(1)       120.1(5)      C(29)-P(1)-Mn(1)      111.1(6)

            C(5)-P(2)-C(20)       101.6(6)      C(5)-P(2)-C(23)       100.0(6)

            C(20)-P(2)-C(23)      102.4(6)      C(5)-P(2)-Mn(1)       121.5(4)

            C(20)-P(2)-Mn(1)      115.7(5)      C(23)-P(2)-Mn(1)      112.9(5)

            C(7)-C(6)-C(10)       106.3(12)     C(7)-C(6)-P(1)        128.1(10)

            C(10)-C(6)-P(1)       125.2(11)

            C(7)-C(6)-Fe(1)        68.8(8)      C(10)-C(6)-Fe(1)       68.6(8)

            P(1)-C(6)-Fe(1)       132.8(7)      C(8)-C(7)-C(6)        110.1(13)

            C(8)-C(7)-Fe(1)        70.3(9)      C(6)-C(7)-Fe(1)        70.7(8)

            C(1)-C(2)-C(3)        108.1(13)     C(1)-C(2)-Fe(1)        69.6(8)

            C(3)-C(2)-Fe(1)        70.0(8)      C(5)-C(4)-C(3)        110.2(13)

            C(5)-C(4)-Fe(1)        69.9(8)      C(3)-C(4)-Fe(1)        70.4(9)

            C(1)-C(5)-C(4)        106.2(12)     C(1)-C(5)-P(2)        127.2(10)

            C(4)-C(5)-P(2)        126.5(10)     C(1)-C(5)-Fe(1)        69.9(8)

            C(4)-C(5)-Fe(1)        69.2(8)      P(2)-C(5)-Fe(1)       128.0(7)

            C(7)-C(8)-C(9)        107.7(15)     C(7)-C(8)-Fe(1)        69.4(9)

            C(9)-C(8)-Fe(1)        69.6(9)      C(6)-C(10)-C(9)       108.2(14)

            C(6)-C(10)-Fe(1)       70.4(7)      C(9)-C(10)-Fe(1)       69.7(9)

            C(8)-C(9)-C(10)       107.7(13)     C(8)-C(9)-Fe(1)        69.8(9)

            C(10)-C(9)-Fe(1)       69.1(8)      O(1)-C(12)-Mn(1)      169.3(13)

            C(2)-C(3)-C(4)        106.0(12)     C(2)-C(3)-Fe(1)        69.2(8)

            C(4)-C(3)-Fe(1)        68.4(8)      C(5)-C(1)-C(2)        109.5(12)

            C(5)-C(1)-Fe(1)        69.4(8)      C(2)-C(1)-Fe(1)        69.6(8)

            O(3)-C(13)-Mn(1)      172.3(15)     O(2)-C(11)-Mn(1)      175.2(15)

            C(21)-C(20)-C(22)     111.6(11)     C(21)-C(20)-P(2)      112.6(9)

            C(22)-C(20)-P(2)      113.4(10)     C(25)-C(23)-C(24)     107.8(13)

            C(25)-C(23)-P(2)      114.6(10)     C(24)-C(23)-P(2)      113.7(11)

            C(27)-C(26)-C(28)     107.2(15)     C(27)-C(26)-P(1)      118.6(10)

            C(28)-C(26)-P(1)      107.6(18)     C(30)-C(29)-C(31)     111.5(17)

            C(30)-C(29)-P(1)      118.6(13)     C(31)-C(29)-P(1)      122.3(16)

           __________________________________________________________________________

           Symmetry transformations used to generate equivalent atoms:

  Table 4.   Anisotropic displacement parameters (A^2 x 10^3)

    for Fe(C5H4)2 2[PiPr2]Mn(CO)3Br. The anisotropic displacement

    factor exponent takes the form:  -2 pi^2 [ h^2 a*^2 U11 + ... + 2 h k a* b* U12 ]

    _______________________________________________________________________

             U11        U22        U33        U23        U13        U12

    _______________________________________________________________________ 

    Fe(1)    21(1)      23(1)      18(1)       3(1)       1(1)      -1(1) 

    Mn(1)    24(1)      18(1)      23(1)       1(1)       0(1)      -1(1) 

    P(1)     21(2)      21(2)      37(2)       8(2)       0(2)       2(2) 

    P(2)     21(2)      22(2)      22(2)      -1(2)      -1(2)      -4(2) 

    Br(1)   133(3)     116(3)     100(2)      -5(2)       6(2)      21(2) 

    C(6)     20(8)      20(8)      19(7)       1(6)       3(6)      -2(6) 

    O(2)     44(8)      20(7)      91(10)     16(6)      -6(7)      -8(6) 

    C(7)     26(8)      17(8)      27(7)       4(6)      -7(7)       6(6) 

    O(1)     46(8)      33(7)      67(8)      10(6)     -23(7)      14(6) 

    C(2)     21(8)      27(9)      29(8)       9(7)      -2(7)       3(6) 

    C(4)     31(9)      30(9)      22(7)      -3(6)       0(7)      -3(7) 

    C(5)     12(7)      26(8)      19(7)      -2(6)      -1(6)       6(6) 

    C(8)     31(10)     37(10)     42(10)     13(8)     -12(8)     -11(8) 

    C(10)    19(8)      54(11)     26(8)      -3(8)       5(7)       2(7) 

    C(9)     17(9)      75(14)     45(10)     39(10)      2(8)       1(8) 

    O(3)     52(9)      89(10)     24(6)       0(6)      -1(6)      34(7) 

    C(12)    28(9)      37(10)     21(7)     -12(7)       3(7)     -11(8) 

    C(3)     25(9)      34(9)      30(8)      15(7)       3(7)       7(7) 

    C(1)     22(8)      23(8)      29(8)       1(6)       1(7)       3(6) 

    C(13)    18(9)      43(11)     40(10)      2(8)      -3(8)       3(7) 

    C(11)    37(10)     28(11)     55(11)      8(8)     -10(9)      10(8) 

    C(20)    22(8)      30(9)      22(7)       3(6)       2(7)      -4(6) 

    C(21)    33(9)      43(10)     12(6)      -2(6)       0(7)      -2(7) 

    C(23)    21(8)      37(9)      22(7)      -1(6)      -4(7)     -14(7) 

    C(22)    24(9)      47(10)     36(9)      10(8)      15(8)       0(7) 

    C(25)    36(10)     37(10)     41(9)      -4(7)     -11(8)     -13(8) 

    C(26)    40(11)    107(16)      6(7)      22(8)      -9(7)     -33(10) 

    C(27)    45(11)     46(11)     33(9)      -3(8)       1(8)     -24(8) 

    C(24)    40(11)     49(12)     50(10)     16(9)     -12(9)      -4(8) 

    C(29)    49(13)     20(11)    203(27)     -4(13)     76(17)     10(9) 

    C(30)    25(10)     64(13)     54(11)     -1(9)      14(9)       2(9) 

    C(28)   165(31)    277(44)    145(25)    166(29)   -134(23)   -186(32) 

    C(31)    55(15)    119(23)     92(18)    -28(16)     -1(13)      7(14) 

    _______________________________________________________________________ 

         Table 5.   Hydrogen coordinates ( x 10^4) and isotropic 

         displacement parameters (A^2 x 10^3) for Fe(C5H4)2 2[PiPr2]Mn(CO)3Br.

         ________________________________________________________________ 

                         x             y             z           U(iso)

         ________________________________________________________________ 

          H(7)         7763          1431          6433          30 

          H(2)         6075          2282          5289          32 

          H(4)         6548         -1922          5193          34 

          H(8)         7713          3021          5758          47 

          H(10)        8175         -1014          5383          39 

          H(9)         7974          1529          5102          55 

          H(3)         6418           402          4754          36 

          H(1)         5980          1090          6031          30 

          H(20)        5575          -534          6488          30 

          H(21A)       6286           505          7100          44 

          H(21B)       6714           446          6694          44 

          H(21C)       6871          -666          7096          44 

          H(23)        5433         -3982          6169          33 

          H(22A)       5930         -2872          7101          52 

          H(22B)       5179         -2524          6825          52 

          H(22C)       5509         -1544          7236          52 

          H(25A)       5580         -3397          5271          60 

          H(25B)       5219         -4743          5449          60 

          H(25C)       6039         -4550          5571          60 

          H(26)        8182          -496          7067          63 

          H(27A)       9317           521          7241          63 

          H(27B)       8908          1063          6769          63 

          H(27C)       9496          -112          6784          63 

          H(24A)       4670         -2097          6111          73 

          H(24B)       4456         -2957          5654          73 

          H(24C)       4898         -1542          5658          73 

          H(29)        8701         -2619          5814         101 

          H(30A)       9863         -1642          6333          70 

          H(30B)       9327          -675          6008          70 

          H(30C)       9703         -1958          5805          70 

          H(28A)       8696         -2109          7553         321 

          H(28B)       9415         -1909          7378         321 

          H(28C)       8864         -3031          7142         321 

          H(31A)       9470         -4092          6490         136 

          H(31B)       9446         -4250          5960         136 

          H(31C)       8777         -4616          6177         136 

           ________________________________________________________________ 

