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‘Tables of crystallographic data, atomic coordinates, interatomic distances

and angles, ahisotropic displacement parameters‘,* and hydrogen atom

coordinates for (1°-C13H,)Mn(CO);, 1.
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Table 1. Crystal data and structure refinement for (n*-C,;H)Mn(CO),.

Identification code ad000744

Empirical formula C16 H9 Mn O3

Formula weight 304.17

Temperature | IBQK

Wavelength : - .0.71073 A

Diffractometer used Bruker AXS P4/ SMART 1000
Detector distance ‘ o 4cm’

Monochrorhator used s Graph1te |

Crystal system - : R S ‘Orthorhomblc

Colour and habit o B o “'Orange uregular ,
Crystal size - i R 10.125%0.125 x 0. 325 mm3 l
Spacegrowp o202 e
Unit cell dimensions =g er0mA . a=90°

Cb=102424)A B=090°
© ©c=29.6826013)A 'y = 90°

Vome - 96100) A3
Dens1ty (calculated) o s ‘_ '_ 1?.541 Mg/m3
Absorptlon coefﬁc1ent oo i o 1009mm

~ FO00) R

- Theta range . . 1.37t032.50°
Completeness to theta = 32 500 995 %
Scantype e @ and ¢
‘Scanrange’ | . o o 0.3°
ExpOsﬁre time o -  30$. -

Index ranges - | L | ";'125hs 12, -15< 1;"5' 15, 41<1<44




Standard reflections
Crystal stability
Reflections collected
[nbdependent reflections
System used

Solution

Hydrogen atoms
Absorption correction

- Max./Min. transmission

Refinement method -

Data / restraints/ parameters -

G(‘_)odness-of-ﬁt”dn F‘Z; "
Final R indices [I>2sigma(I)]
R indices (all-data)

Absolute structure parameter

Largest/mean shlft/esd
| Largest dlff.peak anq ho_le

wR2 = @[w(Fo -Fc )2/2[wF 1)"’

R1=Z||F,]- IFII/Z!FI

: Welght"l/[c (F°)+(OO304*P)] .
where P = (max (Fo , 0)+2*F )/3
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all frames

no decay

29206

9163 [R(int) = 0.0250]

~ SHELXTL 5.1

Direct methods
Found, refined isotropically
SADABS

© 1.000/0.844

- 'Full-matrlx least-squares on F2
| ?-,-9163/0/433 |

09 919

" RI=0,0290, wR2 = 0,0578
 RI'=0,0415, wR2 = 00600
. -0.002(9)
~/0,001/0.000
0524 and -0.183 eA3
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Table 2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (A2x 103)

for (n’-C13Hs)Mn(CO)s. U(eq) is defined as one third of the trace of the orthogonalized Ul tensdr.

X Ly z U(eq)
Mn(1) 5029(1)  3018(1) 1464(1) 26(1)
C(1A) 5842(2) 1526(1) 1935() - 28(1)
c(1) 5354(2) . 1381(2)  2392(1) 36(1)
C(2) | 6105(2) 2053(2) 2717(1) - 44(1)
c@ 73502)  29092)  2616(1) 42(1)
c@y o @) 3097Q) 21861 . 33(1)
c@s 7096(2) . 2399(2) 185(1) - 27(1)
csA) 7300()  22971) 13831 28(1)
- C(5) ;  8530(2) - 2880(2) 1071‘(‘1) S 35(31)
c6) - 8563(2) - 2531(2) 6271)  43(1)
o 7486(3) - 1627(2)  449(1) - 45(1)
c® . 63682)  1063(2) 705(1) 3001
C®A)  6306)  1379Q)  175() 30(1)
O 52032)  966(1)  1526(1) - 31(1)
| C(10) o - 5652(2) ._';,4697(2) B 1440(1)j_: o 34(1‘) 
cany . 3825@2) 3133Q) 9781 - 38(1)
Ccad 0 mm@ Bs@) suQ) ()
o) e osT2() 1426() o 50(1)
oan 30282) . 31672) - 670(1) - 63(1)
o(12) C2072)  3477(2) - 2027(1) 67(1)
Mn(2) Loss21) 781 1016(1) 2701y
celA) 9152)  85972)  s29(1)  29(1)
cey C-1024(2)  8297(2)  e0(1) 37(1)
- C(22) - - 5103) 8891(2) . -'232(i)‘ aq
cy Q) 9TER) s 4o()

S C4 . 1296(2)  10058(2) 358(1) 33(1)

ot
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C(24A) 271(2) 9477(1) 675(1) | 27(1)

C(25A) 85(2)  9660(1) 1157(1) 27(1)

C(25) - 854(2)  10485(2) 1470(1) 32(1)

C(26) | 3442)  10509(2)  -1902(1) 39(1)

c@e7) 916(2)  9724(2)  2044(1) 42(1)

C(28) -1676(2)  8919(2) 1759(1) 38(1)

ceo) -17692)  8169(2) 915(1) 33(1)

C(30) o 26042)  7792(2)  1084(1) 32(1)

CB31) O 3292)  6496(2) 1485(1)  37(1)

Cé» 669 e211(2) ©  eal)  351)
Co8A)  -215Q)  8883Q2)  129041)  30()
0B0) .~ 3907(1)  7993(1) - 1129(1) - 4s()
OB 1592) . s808(1) 17851 7)) g

0B 68 s36(l)  397() sa(l)
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Table 3. Bond lengths [A] and angles [°] for (ns'-C13H9)Mn(CO)3.

Mn(1)-C(12) 1.7816(19)
Mn(1)-C(11) 1.7831(17)
Mn(1)-C(10) 1.8025(17)
Mn(1)-C(9) | 2.1223(15)
Mn(1)-C(8A) 2.1838(15)
Mn(1)-C(1A) 2.1852(15)
Mn(1)-C(4A) | - 2.1881(14)
Mn(1)-C(5A) - 2.1906(15)

o ocaace) 14242)
caa-cy 1429
C(1A)-C(44) 1.4352)
C(1)-C2) O 1350(2)
C(2)-C(3) | 1.418(3)

- CB3)-C4) T 1360(2)

L C@CEA) 1418
C4A)-C(SA)  1455(2)
C(5A)-C(5) O 14222)

 CGAXCEA) 14282)

e 1366Q)

SCO-CTm 14130)
C(7)-C(8) o 13553)
C(8)-C(3A) 1.435(2)
CBA-CO) . 14242)
C(10)-0(10) L1432
can-oan - L442)
120012 L46Q)
Mn(2)-CGl) L791217)
Mn(2)-C(32) o umesan

Mn(2-C30)  17948(16)
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Mn(2)-C(29) | 2_1121(16)

Mn(2)-C(28A) 2.1860(16)
Mn(2)-C(21A) . 2.1861(15)
Mn(2)-C(24A) 2.2044(14)
Mn(2)-C(25A) 2.2073(14)
C(21A)-C(21) 1.428(2)
C(21A)-C(24A) 1.430(2)
C(21A)-C(29) - 1.431(2)
cen-C2) . 13513)
C(22)-C(23) | 1.418(3) -
Tc@3yce4) 0 135403)
CE4CR4N) 1miE)
C(24A)-C(25A) L 14532)
C@25A)-C(25) = 1.4-_19(2)‘1
C(25A)-C(28A) 1.4342)
oEsSc@Es) 0 13572)
CE6)-C2T  1415G38)
C(27)-C(28) : S 1.3513) o
C(28)-C(284) . 14352)
© C(29)-C(28K) "1.4',2,6(‘2)"‘ o
C3O-0G0)  L1so@
cED-0(31)  1-"1,'144'(2 )’ ~»":'T f
C(32)-0(32) 1148Q2)
C(12)-Mn(1)-C(11) - 89.5109)
C(12)-Mn(1)-C(10) ~ 95.20(8)
C(11)-Mn(1)-C(10) 0448(8)
C12Mn()-CO)  10225(7)
CADMn(1)-CO) .10137(7)
CUOMn(1-C(9)  15639(T)

. COUDMn()-C(8A)  13997(T)
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C(11)-Mn(1)-C(8A) . 91.45(7)

C(10)-Mn(1)-C(84)  124.57(7)
C(9)-Mn(1)-C(8A) 38.58(6)
C(12)-Mn(1)-C(1A) 90.69(7)

C(11)-Mn(1)-C(1A)  138.63(7)
C(10}-Mn(1)-C(1A)  126.66(7)
C(9)-Mn(1)-C(1A) 38.56(6)
C(8A)}-Mn(1)-C(18)  6337(6)
C(12)Mn(1)-C(4A)  114.30(7)
C(11)-Mn(1)-C(4A) . 154.21(7)
C(10)-Mn(1)-C(4A) ~ 93.08(7)
CO-Mn(1)-C4A)  6533(6)

~ C(BA)XMn(1)-C(4A) 64.16(6)

. COAYMn(1)}-C(4A)  38306)
C(12)-Mn(1)-C(5A) - 152.62(T)
C(1)-Mn(1)-C(54) - 116.17(7).
C(10)-Mn(1)-C(5A) - *92.20(7).
CO-Mn(1)}-C(5A) -~ 65.15(5)
C(8A)»-Mn(1)-C(54) = 38.11(6)
CUAVMn(1)-CA) 64.06(6)
CAmMn()-C(A) -~ 3882(5) >
C(Q);C:(IA);C(I)'F_ ,l13'2.o3‘(1141)-~- RS
C(9)-C(IA)-C(4A)  109.03(13)

© C(1)-C(1A)-C(4A) ‘118.‘9'3'(1_4)‘ |
COMC(IAM-Mn(l) 6833@8) |
C()-COAVMa(ly - 1258001
C(4A)-C(IA}Mn(1)  70.96%8)

C-C-CaA) 18906 -
CM-CR-CE) - 121.93(16)
C4»-C3)-C2) 121.41(16)

CO)-C@)-C@A) . 118.55(15) L




C(4)-C(4A)-C(1A)
C(4)-C(4A)-C(5A)
C(1A)-C(4A)-C(5A)
C(4)-C(4A)-Mn(1)
C(1A)-C(4A)-Mn(1)
C(5A)-C(4A)-Mn(1)
C(5)-C(5A)-C(8A)
C(5)-C(5A)-C(4A)
C(8A)-C(5A)-C(4A)
C(5)-C(5A)-Mn(1)

- C(BA)-C(SA)Mn(1)
C(4A)-C(5A)-Mn(1)

*-C(6)-C(5)-C(5A)
C(5)-C(6)-C(7)
" C(8)-C(7)-C(6)
C(7)-C(8)-C(8A)

- C(9)-C(8A)-C(5A)

- C(9)-C(8A)-C(8)

 C5A)-C(8A)-C(8)

C(9)-C(8A)-Mn(1)

 C(SA)-C(8A)-Mn(1) -

- C(8)-C(8A)-Mn(1)
C(1A)-C(9)-C(8A)

 C(1A)-C(9)-Mn(1)
- C(8A)-C(9)-Mn(1)
~ O(10)-C(10y-Mn(1)

O(11)-C(11)-Mn(1)
0(12)-C(12)-Mn(1).

- C(31)-Mn(2)-C(32) .

c@3 1)-Mn(2);C(3 0)

C(32)-Mn(2)-C(30)
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120.24(13)
132.80(14)
106.85(13)
126.35(11)
70.74(8)

70.68(8)

120.73(14)
131.95'(.14)

© 107.26(13)

126.15(10)
70.69(8)

0498)
C11824017)
ConLRan

122.57(17)

© 11837(18)
109.09(13)
©131.94(16)

118.94(16)
" 6837(9)

7121(8) ’
- 125.10(11) -

1107.42(13)

73.11(8)

- 73.05(9)

176.94(16)

177.59(18)
177.0507)
. 90.10(8)
9535(7)
9621(7)
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CB1)-Mn(2)}-C29)  100.75(7)
C(32)-Mn(2)-C(29)  100.84(7)
C(30)-Mn(2)-C(29)  156.43(7)
C(31)-Mn(2)-C(284)  90.62(7)
C(32)-Mn(2)-C(28A)  138.65(7)
C(30)-Mn(2)-C(28A)  124.85(6)
C(29)-Mn(2)-C(284)  38.71(6)
C(31)-Mn(2)-C21A)  138.41(7)
C(32)-Mn(2)-C(21A)  89.72(7)
C(30)-Mn(2)-C(21A)  126.00(6) - |
CNMQRICRIA) 38846 .
C(28A)-Mn(2}-CQ1A)  63.65(6) - -
CODMa(-CR4A) . 153.197)
CG2)-Mn(2)-C44)  114246)
C(30)-Mn(2)-C(24A) = 93.096) -

| C(29)-Mn(2)—C(24A) - 65.10(6) . .
C8A)-Mn(2)-C24A)  63.88(6)
CQIA)}Mn(2-C(24A)  38.02(5)
C(G1)-Mn(2)-C254)  115.62(7)
C(32)Mn(2-C@254) . Is197(7) -
C(30)-Mn(2)-C(25A) .~92.44(_6)7}‘ S
_-_‘C(29)‘-Mn(2)-‘C('2fS'A) | . 65.10(6) : .
C(28A)-Mn(2)-C(25A)  38.09(6) .
C(21A)-Mn(2)-C(25A) . 63.90(6)
C(24A)-Mn(2)-C(25A)  38.46(5)
C(21)-C(21A)-C(24A)  118.55(14)

| CRD-CRIANC(9) - 132.83(15) .
C(24A)-C(21A)-C(29)  108.62(13) |
C@-CRIAMMa(2) ~125.5201).
C(24A)-C(21A)}-Mn(2)  71.68(8) .
C(9-CQRIAYMMn(2) - 67.7909)
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C(22)-C(21)-C(21A)  119.11(16)
C(21)-C(22)-C(23) - 121.90(16)
C(24)-C(23)-C(22) 121.29(17)
C(23)-C(24)-C(24A)  118.56(16)
C(24)-C(24A)-C21A)  120.55(14)
C(24)-C(24A)-C(25A)  131.82(15)
C(21A)-C(24A)-C(25A) 107.49(13)
C(24)-C(24A)-Mn(2)  127.24(11)
C(21A)-C(24A)Mn(2)  70.30(8)
C(25A)-C(24A)-Mn(2) ~ 70.88(3)

| C(25)-C(25A)-C(28A)  120.63(14)

- C(25)-C(254)-C(24A)  132.04(15)
C(28A)-C(25A)-C(24A) '107.16(13)
C(25)-CSAyMn(2)  127.76(11)
C(28A)-C(25A)Mn(2) . 70.15(8)
C(24A)-C(25A)-Mn(2) - :70.66(8)
C(26)-C(25)-C(25A) - 118.56(16)
C(25)-C(26)}-C2T) ~ 121.26(17)
C(28)-C27)-C(26) = . 122.26(17)
CQ7)-C(28)-C(284)  11883(17)
C(284)-C(29)-C21A) . 107.61(13) =
C(284)-C(29)Mn(2) . 73.44(9)
CQRIA-C(29)-Mn(2)  733709)
0(30)-C(30)-Mn(2) 176.58(14)
0B1)-CE-Mn(2)  178.7817)

-".0(32)-C(32)-Mn(2;) o 177397)
C(29)-C(28A)-C(25A)  108.80(14) .
C(29)-_C_(28A)-C(28)_ 132.78(16)

© C(25A)-C(28A)-C(28)  118.40(16)
C(29)-C(28A)-Mn(2)  67:84(9)
C(25A)-C28A)Mn(2) = 71.76(8)
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C(28)-C(28A)-Mn(2)  124.82(11)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for (’-Ci3Hy)Mn(CO)s. The anisotropic

displacement factor exponent takes the form: -2m2[ hZ a*2Ull + . +2hka*b* Ul2]

yll U22 U33 U3 ul3 yl2

Mn(1) 30(1) 26(1)  24(1) 0(1) -1(1) 4(1)
Cc(1A)  29(1) 26(1) 291) - 4(1) 31)  o()
C(1) - 40(1) 381 3y 8(D) 21) ()
C@  S3()  s41)  28() - () (1 -8(1)
CO) sA) 4 201 - -lo() ()
Cy B BO MM 2y 1) @)
C@h) 29 2y 2sA) ) 2y ()
CEM 3D M) MW 0w s
cs) - M- 31 A 61 61 51
c©)  52(1) 40(1) - 36(1) - 81 141)  16(1)
o oes) ) 28 2 4 21()
C® s 3s(1) 29 () -8 12(1)
OEA) 351 2 29(1) - 21)  -4Q)  8(1)
CO B 26(1) B A1) S EQ@)
C0) 39 - 32(1) . 301) R 1() TR 1¢) o)
c@n *43("1)_  ~3‘5”(1')_  36(1) 2(1) s 41y v‘;j_‘7'(51_)j. o
C12) 44() B BO - 41 4161
0(10) 61(1)  29(1)  61(1)  3() 8(1)  1(1)
o) 741 641y so) () B2(1)  4Q)
0(12)* 61(1) S oe(1) 761y -10(1) C3s5() s
Mn@) 29() 24 290 31 o) 2
S cEIA) 28 21y BEO) s - 3@ @
“ean am - may 1‘3._5-(1«‘)_:_.’ o ,:_‘.1_‘,0(1"‘),"“ ..: __‘:2(1‘;)\{ SR
0@ s A () 1) S 2
0E3) 43 391) 34 (1) ) 2(1)
C4) 36(1) 290  35)  3) . 3(1) . BQ)
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C(24A) 28(1) 25(1)  27(1) 4(1) 0(1) 2(1)
C(25A) 27(1) 26(1) - 29(1) 3(1) 2(1) 4(1)
C(25)  34(1) 29(1) 34(1) 1(1) -2(1) 5(1)
- C(26)  46(1) 38(1) 31(1) -4(1) A 13
CR27) 52(1)  45Q) 30(1) 5 8D 18(1)
C(28) 37(1) 38(1) 40(1) 12(1) 13(1) 9(1)
C9) 26(1)  30(1)  42(1) 6(1) o - -3Q)
C(30)  37(1) 31() 281 3(1) o(1) 6(1)
CEL) - 40() . 321) . 40(1) 4) A1) 2(1)
CG2) 34 - 311) 40) 31 o) aw -
C8A) 30()  28(1) 3B AW A1) 5Q)
L0G0) 320D SIS () ) o 4q)
OB 73(1)  48(1) - 51(1) 2501 1) . 2(1)

062 59(1)  36(1)  60()  -14()  -11) - o1)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (32x 10 3)
fOl' (’ns-Can)Mll(CO):;.

X y z - Uleq)

H() 4610(20) 820(20)  2477(6) - - 42(5)

H(2) - 5790(30) 1900(20)  3021(8) - 67(T)

H®) | 780020)  3304(17) 2339(’6)”. 32(5)

HE4) - | 8700(20) j';;;3‘679(1‘8_) 2'13_2(6_)’ o _32(5')‘ -

HE) - - 924020)  348118)  1185(5) - 30(4)

H() . 9400(20) - . 2850(18) 441(6) - 39(5)

H7 7580(20) . 1349(18) _1.1'9(6),'.[:_."\", 36(5)
CHE®) 567020)  457(19)  s86(6) . 42(5)
CHO 447020) | 38719)  1512(7) . . 47(5)

HQD) © - -169020)  773020) - -57(6) . 45(5)
CH@) . <1000y 8733(19)  -541(7)  49(5)

H@) o 17000) 1013020 3047 S0

HQ4) 204000 10666(19)  461(6) 39(5)

HES) o 1600 110207)  1366(6) - 32(5)

HQ26) - 81020) - “11050(20) ~ 2117(6) . 45(5)
CH@T) . -130000) - 982020) - 2349@8) 607y
HE8) . -2490(20) 8403(18)  18dd6) - - 31(5)

CHQ9) 2630200 7580(20)  897(6) 42(5)
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Tables of crystallographic data, atomic coordinates, interatomic distances

and angles, anisotropic displacement parameters, and hydrogen atom

coordinates for (17'-C;;Hy)Mn(CO)s, 2.
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Table 1. Crystal data and structure refinement for C;g Ho Mn Os.

Identification code
Empirical formula
Formula weight
Temperature

- Wavelength _

| Monochromator used
Diffractometer used
Colour and habit
Crystal system ~

. ;'Space group

Unit cell dimensions .

© Volume
Z |

- Density (calculated) -

o AbSOTDtidn co'efﬁcient s

. F (OOO)
Crystal size

Theta range ‘

Completeness to theta 32 50° .

" Scan type
 Sean range
- Exposure time
Index ranges - - v‘
-Standétd reﬂecfidﬁs *

Crystal stability

.. "Reflections collected

ad0522

C18 H9 Mn 05

360.19

295( 1) K

0.71073 A

Graphite -

Bruker AXS P4/SMART 1000
Yellow 1rregular

Monochmcv

:P2(1)/c

a=92617(4) A o o= 90° .
b= 252882(11)A . B= 987440(10)°
c= 68122(3)A Coy=90°

"1576 95(12) A3

' 1517Mg/m3
10861mm-1
S8
. 0.075%0.15x 0275 mm3
o .222to32 50°
N 985%

@ andcb

03° |
,30s. . ,
3 <h<13 -38<k<36 -9<1<10

all frames o

no decay

N VTV
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Independent reflections
System used

Solution

Hydrogen atoms

Absorption correction
Max./Min. transmission
Refinement method

Data / restraints / parameters
Goodnes#-of fit on 2
Final R mdlces [I>251gma(I)]
R 1ndlces (all data)
Largest/mean sh1ﬁ/esd
Largest d;ﬁ _ peak -and hole:

WR2 - @[w(Fo S, ])”’

RI=%| |F|- [F] /2R, -

_Welght— 1 /[0 (Fo)+(0 0459 ¥ P) ‘ . _
' whereP (max(F0 ,O)+2*F )/3 o o ~

5626 [R(int) = 0.0229]

SHELXTL 5.1

Direct methods

Found, refined isotropically
SADABS

0.9487/0.8468

- Full-matrix least-squares on F2
15626/0/ 253
03803 R
S Rl= 00379 wR2 = 00805
_li_"f;,:ff*:'Rl 00822, WR2 00869
0000000
 04%2and-0.143e. A-
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Table 2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (A2x 103)

for Cys Hy Mn Os. ‘U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y . z U(eq)

Mn  7338(1) 529(1) 7369(1) 47(1)

caa) 8157(2)  1593(1)  9642(2) 301)

C(1) o 9650(2) . 1579(1)  10285(2)  s5(1)

c@ o 1019@2) 1784(1)  121323) - 64(1).

c®  ose@  2000)  13330@) 63(1)
@ T808(2) 2081 - 12713Q) o ss)
CCEA) L TR 1s2(1) ¢ 10859(2) a4y
CBA s sa()  onss@)  a41)

CS) . 4464(2) «,2(_)”17(’1_:):;:7 10328(3) - 57(1)

CO - 3206()  1996(1) 89683) - 67(1)
SC) T 322 1790() . T103() - 6s(l) .

® e sen)  emw s
CEA)STHG) 1e0s() o 191@) 44y
O M@ MW me) )
Ca9. a0 16 eosap) 66()
can - 9'163(2').; 643(1) .'»'6622('2_)’ ‘5"9('1)_]
c1z . 82080 45001y - 99932) ssy
Ca49) - - e485(2) 65U 470Q) 57

010)  7449) . -630(1)  6766(3) - 98(1)

o1y - 10262(2) 714(1) 61712) 87)

o(12) S sT642) 379(1) 15672) .79(1) -
013 w1y A5y s645(2) __570('1')'> ,  FEa
L0(4) o s9%92) sy 31852)  s2(1)




Table 3. Bond lengths [A] and angles [°] for C1s Ho Mn Os. -
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Mn-C(10)
Mn-C(14)
Mn-C(12)
Mn-C(11)
Mn-C(13)
Mn-C(9)

© CA)-C()

| C(IA) C(4A)

1C(1A) C(9)

o c) c@)
- CQyH()
- c@-CE)
- CQHQ) -
- COMCE) -

- CE-HB)
' 'C(4) C(4A)

L _C(4)-H(4)
. C(4A)- C(SA)
CUNOR
o C(A)- C(SA) -
L jf"C(5) C(ﬁ), '

C(5)-H(5)

o ocecmn
C(O-HE)

- C()-C(®)

- COEM
. C®)-CEA)
- C@®)-HE)
- CEAXCO)

1.8300(19)
1.8485(18)
1.8562(17)

' 1.8605(19)

1.8647(17)

2.2472(15)
1385(2)
o L4012(19) -
o 1aomasy
e
osa0(n)
C13%0B)
©0.929(18)
1313@)
097007
1 '3’94(2)”
0.950(16) e
oo
”*-:138_6@) AT
| 14091(18) Sl T
Cane
?-1010(16)
 _‘1376(3) R
o oodsa®)
C13193)
S 13%00)
- 0.915(16)
C149202)
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C(9)-H(9) 0.906(15)
C(10)-0(10) 1.134(2)
C(11)-0(11) 1.122Q2)
C(12)-0(12) 1.1309(19)
C(13)-0(13) 1.1289(19)
C(14)-014) 1.1379(19)

C(10)-Mn-C(14) 93.14(8)
C(10)-Mn-C(12) 90.76@®) .
CO4-Mn-C(12) - 17606(7) .
caoMacan o oemsn)
o caMecl - %0037
CUOMnC(13) 2677y
C(14)-Mn-C(13) 08y
C(12)-Mn-C(13) -89,_55»(7)",_5.';% -
Can-Mn-c(3) @AM
.C_(I‘O).-Mn-c’(9)-- . .178.03(7)*'-. h
CQ4MnCO)  ss276)
. CUDMnCO). o %0s3E)
L CADMnCO) . 8524(6)
S COyMCO) o ossse
C()-CANCO) - 130.79(14)
| C@ANCUANCO)  10078(12)
C@-C-COA).  11930(16)
| C@M-CQMH) 119610)
| CUAYCMHD 21100
CCEXC@-C() - t2t1sany
- COMC@MHER) 12120
C(l);C(Z)-H(Z) C '»“_11774(.1»'1): : R




C(4)-C(3)-C(2)
C(4)-C(3)-H(3)
C(2)-C(3)-H(3)
C(3)-C(4)-C(4A)
C(3)-C(4)-H(4)
 C(4A)-C(4)-H(4)
C(4)-C(4A)-C(1A)
 C(4)-C(4A)-C(5A)

| C(1A)-C(4A)-C(5A)

'C(5)-C(5A)-C(8A)

| | C(5)-C(5A)-C(4A)
 ~. C(8A) C(SA) C(4A)

C(6)- C(S) C(SA)
© C6-C(S)-HE)

C(5A)- C(5)-H(5) .

C(5)-C(6)-C(7)

- C(5)-C(6)-H(©). o

C(7)-C(6)-H(6) |
C(6)-C(7)-C(8)

C(6)- ‘C(7)‘-H(7)}

C(8) -C(7)-H(7)

© o COCEHE®)
C(8A)-C(8)-H(®)

| C(8)-C(8A)-C(5A)

| C®-CEA-CO)
C(5A)-C(8A)-CO)
C(BA)-C(9)-C(1A) -
 CEA-COMn

C(1A)-C(9)-Mn

| CEANCOMHE)

120.39(16)

122.0(10)

117.6(10)
119.15(16)
123.6(9)
117.1(9)
120.60(14)

130.65(14)
1086312)
121-."15(14) B
ooy
108.08012)
Cnsma7n
12140).
1976)
1206618)
19.1(10) .
120110) .
Cmaes
| Conseany -
e C(8A) RN '
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119.2607)

1213100
1194100
Cusmas)
LM
l008712) .
10326011)
"',11.19.9(9)_ o
-112.33_(’9_) L
112409
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C(1A)-C(9)-H(9) 112.9(10)
Mn-C(9)}-H(9) 104.1(9)

0(10)-C(10)-Mn 179.25(19)
0(11)-C(11)-Mn 179.58(16)
O(12)-C(12)Mn = 176.62(15)
0(13)-C(13)Mn  178.04(14)

0(14)-C(14)-Mn 179.85(18)

Symmetry transformations used to generate equivalent atoms:

B B . "
BRI PN
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Table 4. Anisotropic dispiacement parameters (AZx 103) for C]s Hy Mn Os. The anisotropic
displacement factor exponent takes the form: -272[ h2_ a*2Ull+ | +2hka*b*Ul2 ]

yli U22 U33 U23 ul3 ul2

Mn 50(1) 46(1) 47(1) -6(1) 141 - 1)
C(1A)  46(1) 371) 46(1) 1) - 6(1)  -4(1)
o) 10 s4) 611 . S(1)  6(1)  -5(1)
L@ s ey e6) 21 91 81
@ e sy oso) s e
E C(4)    7-_1( 1) 46‘(1)';' f-‘:f‘, .‘4‘7(‘1),? _15*(1‘)‘_ 7(1) _‘ ;‘-_3(;1.) . T I
CCEA) B sy ) 2y )
CCGA) ) ) S 3 ) 1)
. ffC(s) s71) s0(1) ;-,};""67(1): Co2a) ]f{:‘:-1'7(,1)? 4(1)
OO ) sy es() s 1) 3
S s e om0 2w
® s s s 2 ey aq)
CEA ) 3y ) oam ) s
CCO S0y 431 doqt) - gy 8(1) <)
CA0 s s 80 ey 200y A
Sy em e sy em ot
CC12) sy so(y eI o3y 1sa) ay o
) S A s A ) Q)
CQ4) ST 641y - SIA) ISy 151 -9(1)
00 90 s6) 1S3 27(). 33O 1)
0D e 141 %) ) 3s) -4y
0012 871) s 6 41 -y 1) .
- 0(13) - 60()  eS(1) 81 I6(1) 281 a1y -
.0(14) 86(1)  108(1) S0y C-13() 61y 1-6‘(1,)‘_'5
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)
for Ci1s Ho Mn Os. '

X y z U(eq)

H(1) o 1020218)  1432(7) 9490200  T71(5)
HZ) . 112100)  1796(7)  1248020)  69(5)
H(3)  o730(19)  2160(7)  14580(30) - . 75(5)
COH@ o Ty - 2197(6)  1344020) . ST(5)
CUHG) . 4483(17)2192(6)  11660(20) - 66(5)
CHE) . 2330Q0) 21427 931020 T2(5) -
HO) 2600 17920) - 616030)  T76)
HE) 0 4s120T) 4R S270Q0) - 625)
HE) - 7611(16)  1539(6)  665020) . 52(4)
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Table of reaction conditions for the rearrangement 2 — 1
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