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Summary

Crystal structures have been determined for [Rh(diolefin)(arene)]ClO, com-
pounds, with (i) arene = 1,2,4-C;H;Me; diolefin TFB, (ii) arene = 1,2,4-C;H;Me,,
diolefin = Me,TFB and (iii) arene = C;Me, diolefin Me,TFB. The lattice constants
are (i) a=bh=25.8460(8), c=16.4439(6) A, vy=120°, a=8=90° (i) a=
15.1456(9), b=16.0826(12), ¢=19.1551(21) A, a=B=y=90° and (iii) a=
16.8808(6), b =17.7361(6), c=16.8647(4) A, a =y =90°, B=98.241(2)°. The R
factors were 0.053, 0.042, and 0.035, respectively. The structures of nine complexes
of this type are compared.

Introduction

In continuation of a study of the chemistry of cationic arenerhodium(I) com-
plexes [1], we undertook the structural characterization of a series of such complexes
involving trimethyltetrafluorobenzobarrelene (Me,TFB) or tetrafluorobenzobarre-
lene (TFB) ligands [2-4]. Our aim was to reveal minor structural or stereochemical
perturbations which, along with electronic considerations, might provide clues to the
departure from planarity and relative disposition of the coordinated arene ligand.
We report below the determination of the structures of three compounds of general
formula [Rh(arene)(diolefin)]*, namely those where the arene is 1,2,4-C¢H,Me,
(diolefin = TBF) or 1,2,4-CgH,Me,; and C¢Meg (diolefin = Me,TFB) (subsequently
denoted by 3, 3, and §', respectively), and present a general comparison of the
structures of these three compounds and those with arene = 1,3-C¢(H,Me,, 1,3,5-
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CcH;Me;, 1,24,5-CcH,Me, and C¢Me, with TFB, and 1,3-C;H,Me,, 1,2,4,5-
C.H,Me,with Me,TFB (subsequently denoted by 1, 2, 4, 5, 1, 4', respectively) [2-4].

Experimental

The complexes were prepared as previously described [2-4]. The crystal data and
procedures [5,6] are listed in Table 1. The correct choice of weights and the
significance of the R,, value were tested by 8R,, analysis [7].

Results

Figure 2 shows the structure of cation §' and the atom numbering scheme. The
analogous numbering is used for the other cations, and it is the same as that used for

Fig. 1. Coordination around the metal, including deviations (A) from the best least squares plane through
the arene ring,.
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Fig. 2. ORTEP drawing showing the structure of the cation of [Rh(Me,;TFB)(C;Me,)]ClO,, with the atom
numbering.

the complexes previously reported [2-4]. The atomic coordinates are shown in Table
2, and the most relevant structural parameters in Tables 3 and 4. Figure 1 shows the
coordination around the metal atom, together with the atom deviations from the best
least squares plane through the arene ring. Lists of structure factors, hydrogen
coordinates, and thermal factors can be obtained from the authors.

Discussion

The three complexes we describe here complete the pattern indicated by the six
previously studied [2-4], and we make present comparison of the nine related
structures. Unfortunately no crystals could be obtained for [Rh(Me,TFB)(1,3,5-
CgH;Me,)) Cl1O, (2)).

(i) Crystal packing. The five compounds with the unmethylated TFB ligand
crystallize with the same symmetry (R3c space group), similar values of the cell
constants (25.731(1)-27.122(3), 16.256(1)-17.079(1) A), and almost isomorphous
atom positions. This isomorphism is lost upon methylation of the TFB ligand; the
symmetry then falls to either orthorhombic or monoclinic, and the cell volume is
reduced by 2 or 4, mainly due to the lowering of the 25 A axes. Nevertheless the
packing remains almost constant (16.9(2)-17.8(9) A /non hydrogen atom) for the
nine compounds and it seems that the Me groups in the TFB moiety strongly
determines the form of the packing but not its density.

(ii) Relative positions of arene and TFB ligands. The idealized coordination
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TABLE 2a
FINAL ATOMIC COORDINATES FOR [Rh(TFB)CsH;Me;]* (3)

Atom X y 4

Rh 0.47262(3) - 0.01838(3) 0.25000(0)
Cl 0.39657(16) 0.02438(19) 0.52433(25)
01) 0.36220(109) 0.00806(191) 0.58984(172)
02) 0.44745(156) 0.02159(208) 0.52335(195)
0(3) 0.37056(152) 0.02697(178) 0.45362(136)
O4) 0.42642(265) 0.08180(172) 0.53941(533)
C() 0.37756(74) —0.09514(95) 0.28274(138)
C(2) 0.37815(63) —0.07319(65) 0.20475(101)
C(3) 0.41831(78) —0.07502(72) 0.14079(119)
C@4 0.45486(80) —0.09693(76) 0.16172(158)
C(5) 0.45835(139) —0.11056(84) 0.24352(273)
C(6) 0.41788(142) —0.11433(93) 0.30286(195)
C(7) 0.33781(178) —0.10106(166) 0.34062(242)
C(8) 0.41269(100) —0.05296(93) 0.05786(101)
C©9) 0.42404(200) —~0.13393(187) 0.38488(299)
canH 0.64692(80) 0.20223(74) 0.23593(229)
F(1) 0.66530(74) 0.21224(59) 0.16032(173)
C(2") 0.67377(108) 0.24491(82) 0.29376(312)
F(2) 0.72180(69) 0.29869(44) 0.27559(227)
C(3) 0.66057(118) 0.23790(118) 0.36940(281)
F(3) 0.68969(69) 0.28153(59) 0.42399(156)
C4) 0.61294(78) 0.18419(93) 0.39878(213)
F(4) 0.59709(69) 0.17596(87) 0.47556(135)
C(5) 0.53177(50) 0.07594(71) 0.36143(91)
C(6") 0.54950(54) 0.03195(54) 0.32652(97)
A7) 0.56555(54) 0.04100(42) 0.24667(101)
C(8) 0.56427(54) 0.09392(54) 0.20947(109)
c9) 0.49770(59) 0.07064(63) 0.22446(126)
C(109) 0.48039(65) 0.06061(78) 0.30378(130)
C(11) 0.59945(59) 0.14724(59) 0.26374(181)
C(12) 0.58181(76) - 0.13892(76) 0.34100(173)

symmetry for all the complexes is C,, (mm?2), with the arene least squares plane (=)
and that through the Rh atom and through the midpoints of the olefinic double
bonds (RhL,-plane), quite orthogonal (86.0(1)-90.0(5)° as range). However in all
the complexes except 5, the olefinic bonds are close to C(2) and C(5) in projection
(see Fig. 1). In § they almost eclipse the C(1)-C(2) and C(4)-C(5) arene bonds [2].
In order to describe the twist of the arene ring with respect to the TFB ligand we
make use of the torsion values C; (arene)...0...0'...L; (olefin), where O and O’
are the centroids of the arene ring and the four atom olefinic set, and i = 1-6 and
j=1or 2 and L, are the midpoints of the olefinic double bonds. If we take the
torsion angle to be zero when the double bonds eclipse in projection the C(1)-C(2)
and C(4)-C(5) arene bonds, the values for this twist [8] range from —19.9(2) to
—39.6(2)°, while for 5 the value is +5.4(3)°. It is noteworthly that to allow this
disposition the Me substituents in the arene ring of complex 4’ have to be on 2, 3, 5,
6 instead of on 1, 3, 4, 6 in 4; thus there is a relative twist of 60° between these
positions. In this way, for all the complexes except 4', the diolefin avoids opposition
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TABLE 2b
FINAL ATOMIC COORDINATES FOR [Rh(Me, TFBYC,H;Me,)}* (3)

Atom X y z

Rh 0.02917(1) 0.18084(1) 0.17250(1)

cQ) 0.09157(34) 0.05371(28) 0.13333(27)
C(2) 0.01808(37) ' 0.03945(28) 0.17795(32)
C(3) 0.01680(35) 0.06696(28) 0.24864(28)
C4) 0.08733(42) 0.11735(31) 0.27022(27)
C(5) 0.15525(34) 0.13889(29) 0.22472(27)
C(6) 0.16128(32) 0.10461(30) 0.15663(27)
C(7 0.09476(50) 0.01186(42) 0.06485(33)
C(8) —0.05868(54) 0.04425(43) 0.29511(42)
C(9) 0.24121(39) 0.12094(45) 0.11266(37)
c1) —0.18166(31) 0.43854(27) 0.17647(27)
Cc@2) —0.20710(37) 0.49706(29) 0.12727(30)
Cc@3) —0.17111(38) 0.49645(30) 0.06209(29)
C(4) —0.10865(33) 0.43724(28) 0.04510(25)
C(5) —0.01928(28) 0.30784(26) 0.07958(21)
C(6") 0.05159(27) 0.30691(25) 0.13615(23)
(7 0.01422(28) 0.30668(25) 0.20351(21)
C(8") —0.08647(28) 0.30765(25) 0.20558(21)
C(9) —0.10152(28) 0.22655(23) 0.16416(23)
C(10") —0.06544(28) 0.22567(25) 0.09703(23)
C(11) —0.11949(28) 0.37899(23) 0.15989(22)
C(12) —0.08277(28) 0.37837(25) 0.09278(22)
C(13) —0.12137(38) 0.30256(28) 0.27960(26)
C(14%) —0.09448(37) 0.16972(32) 0.03874(28)
C(15) 0.14474(31) 0.33286(31) 0.11956(29)
F(1) —0.22072(21) 0.44351(17) 0.23923(16)
F(2) —0.26921(26) 0.55369(21) 0.14422(22)
F(3) —0.19821(29) 0.55270(22) 0.01471(21)
F(4) —0.07445(23) 0.43793(21) —0.01997(15)
Cl 0.13669(10) 0.19869(10) —0.09990(7)

o) 0.19409(93) 0.19250(80) —0.04553(47)
0(2) 0.18123(43) 0.21541(50) —0.16210(33)
03) 0.06762(65) 0.25468(69) —0.09083(45)
0O4) 0.09993(95) 0.12001(65) —0.10578(80)

to the substituted C atoms, which have a relatively lower m7-electron density.

Complexes 1 to 5 have the arene least squares plane (7) and the diolefin least
squares plane (#’, through C(6"), C(7"), C(9"), C(10")) more nearly parallel than those
in 1" to §, (1.4(4)-2.5¢5)° compared with 4.7(3)-6.1(2)°). The distances O-=' and
O’-7 are equal and constant within each of the two groups (1 to 5 and 1’ to §'), but
they have lower values in the first group 3.466(8)-3.471(2) (except for 3.484(5) for 2
compared with 3.480(3)-3.521(2) A). In projection the Rh atom lies at the centre of
the arene plane and at that of the four olefinic atoms, since RhO = Rhx and
RhO’ = Rh#’, but, again, in the first group of complexes these distances are smaller
(1.809(2)-1.816(4), but 1.840(4) for 2, vs. 1.829(3)-1.855(1) A) and
(1.652(4)-1.661(6), 1.645(5) for 2 vs. 1.655(4)-1.670(2) A, less marked than in the
previous range). Thus within each group, the 77’ distance is constant and the Rh
atom is nearer to the diolefin plane #’ than to the arene plane (7).
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TABLE 2c
FINAL ATOMIC COORDINATES FOR [Rh(Me,TFBYCsMeg]™ (5)

Atom X y z

Rh 0.27150(1) 0.10243(1) 0.22755(1)
C() 0.28925(21) 0.02812(19) 0.11512(19)
C(2) 0.21358(21) 0.06545(17) 0.10360(19)
C(3) 0.15575(20) 0.05199(19) . 0.15691(21)
C4) 0.17738(21) 0.00606(20) 0.22448(21)
C(5) 0.25651(21) —0.02429(17) 0.24125(20)
C(6) 0.31163(21) —0.01660(17) 0.18371(21)
(7 0.34550(33) 0.03381(31) 0.05305(28)
C(8) 0.19033(32) 0.11410(26) 0.03015(25)
C(9) 0.07469(27) 0.08811(32) 0.14087(38)
C(10) 0.11781(27) —0.01148(28) 0.28096(28)
C(11) 0.27990(32) ~0.07076(25) 0.31530(27)
C(12) 0.39044(27) —0.05663(26) 0.19797(33)
(1) 0.28438(23) 0.33250(20) 0.42433(20)
F(1") 0.21505(15) 0.33723(13) 0.45546(14)
C2) 0.34377(28) 0.38269(19) 0.45355(21)
F(2) 0.33125(19) 0.43243(13) 0.51101(14)
C(3) 0.41615(27) 0.38165(20) 0.42606(22)
F(3) 0.47378(17) 0.43082(14) 0.45476(16)
C4) 0.42935(22) 0.32976(20) 0.36862(22)
F(4) 0.50106(14) 0.32963(14) 0.34209(16)
C(5) 0.38081(20) 0.21469(19) 0.28297(20)
C(6") 0.36239(20) 0.14049(17) 0.32260(19)
(7)) 0.28574(20) 0.14196(17) 0.34698(17)
C(8) 0.24066(20) 0.21683(17) 0.33058(19)
c9) 0.23847(20) 0.21737(17) 0.23887(19)
C(10) 0.31362(20) 0.21609(17) 0.21304(19)
c(11) 0.29631(21) 0.27993(17) 0.36705(19)
cQ12) 0.37144(21) 0.27864(17) 0.33985(20)
Cca13) 0.15641(22) 0.21498(23) 0.35308(25)
C(14") 0.42951(25) 0.08974(23) 0.35651(26)
C(15) 0.32871(28) 0.24226(23) 0.13167(22)
Cl 0.45363(5) 0.18992(5) —0.07252(5)
o) 0.37219(25) : 0.19946(23) —0.05889(28)
0Q2) 0.47213(29) 0.11170(23) —0.06535(30)
03) 0.45596(31) 0.21317(30) -0.15243(27)
(6C)] 0.50440(42) 0.23382(42) —0.01934(40)

All these parameters seem to reflect that the Rh coordination geometry is to some
extent determined by the ancillary ligands.

(iii) Bond lengths and angles. The pattern of the Rh—C(arene) distances is clear:
all the compounds except 5, have C(2) and C(5) nearer to the Rh atom than the
remaining arene atoms, and both eclipse the olefinic bonds of the TFB. In 5, C(3)
and C(6) are further away than the rest of the arene; the olefinic bonds in this case
eclipse the C(1)-C(2) and C(4)-C(5) bonds. Thus the eclipsed part, that is, the
region trans to the olefinic bonds, seems to move out of the arene plane towards the
metal. The ranges are: long Rh-C distances, 2.293(10)-2.374(5) A; short Rh-C
distances 2.224(25)-2.324(14) A. From this point, the arene atom set can be
separated into a four atom set nearer to the metal, in 5, and the other two atoms
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TABLE 3a

BOND DISTANCES (A) WITH THE esd WHITHIN PARENTHESES. (C ATOMS ARE DENOTED
SIMPLY BY NUMBERS)

Bond 3 3 5 Bond 3 3 5
Rh-1 2321(16)  2.374(5)  2363(3) 1'-2 1.355(48)  1.387(7)  1.378(5)
Rh-2 2250(14)  2.283(5)  2274(3) I'-F1)  131045)  1.3426)  1.35%5)
Rh-3 2299(18)  2349(5)  2317(3)  1'-11 1411(23)  1380(6)  1.378(5)
Rh-4 234723)  2307(5)  2.329(4)  2-¥ 1279(68)  1.362(8)  1.368(7)
Rh-5 2.224025) 2259(5)  2277(3)  2-F(2)  1355(24)  1.349(7)  1.349(4)
Rh-6 232422)  2366(5)  2.368(3)  3-4 1403(33)  1381(7)  1.377(5)
Rh-¢' 2154(13) . 21714)  2.162(3)  F-F(3)  1.340(41)  1.346(7)  1.344(5)
Rh-7' 2107(11)  2121(4)  2.114(3)  4-12 1.406(35)  1.373(6)  1.370(5)
Rh-9' 209717)  2.118(4)  2.129(3) 4-F@)  1312(41)  1.350(6)  1.349(5)
Rh-10'  2.140(22)  2.159(4)  2.163(3) 5—¢' 1.534(26)  1.525(6)  1.528(5)
1-2 139925)  14228) 1.427(5)  S5'-10 1.51423)  1.532(6)  1.515(4)
2-3 1495(28)  1.425(8)  1.439(5)  5-12 1.526(20)  1.508(6)  1.508(5)
3-4 1.366(34)  1.403(8)  1406(5) 6&-7T 1362(23)  1.4096)  1.413(5)
4-5 1.405(51)  13928)  1.430(5) 7% 1.51421)  1.526(6)  1.536(5)
5-6 1.398(54)  1.419(7)  1.444(5) 8- 1532200  1.544(6)  1.542(5)
6-1 1.39947)  1409(7)  1.409(5)  &-11’ 1.506(24)  1.527(6)  1.532(5)
1-7 1.352(50)  14758)  1514(7) 9-10 1.361(29)  1397(6)  1.399(5)
3-8/2-8 1513(28) 1.494(10) 1.515(5)  11'-12  1.331(40)  1401(6)  1.409(5)
6-9/3-9 1477(60)  1498(8)  1.500(5) 6'-14’ - 1.505(6)  1.495(5)
4-10 - - 1.5136)  &-1% - 1515(7)  1.524(5)
5-11 - - 1.5016) 101 - 1.500(7)  1.505(5)
6-12 — 1.497(6)  Cl-O(1) 1.324(28)  1.360(12)  1.436(5)

Cl-02) 1.35350)  1.395(7) 1423@) Cl-O(3) 1361(32)  1.391(11) 1.415(5)
Cl-0O@) 1.309(41)  138712) 1.38%7)

away from it, i.e. (C(1), C(2), C(4), C(5) as distinct from C(3) and C(6)), and in the
other complexes there is a four atom set away from the metal and a two atom set
nearer to it, i.e. (C(1), C(3), C(4), C(6) as distinct from C(2) and C(5)). The range of
distances to the least squares plane through the four atom set is 1.834(1)-1.837(4)
for 1, 3 and 4, 1.860(1) for 2, 1.853(1)-1.877(1) for 1, 3, 4’ and 5’ and 1.794(1) A,
much lower, for 5. The average (Rh-C, ., for the 1,3,4 range is 2.319(6)-2.332(5)
A, 2.334(6) A for 2, 2.328(5)-2.349(3) A for 1’ to & and 2.387(7) A for 5. The
complementary case, (Rh-C, ), shows the reverse distribution of values,
2.237(7)-2.243(9) A, 2.274(9) A, 2.252(7)~2.289(7) A and 2.333(10), A, respectively.
Finally the values for the 8 angle [9] (C(2)-C(5) - - - RhL, except for 5, for which it
is C(3)-C(6) - - - RhL,) range from 0.2(2) to 10.1(4)°; for 5 it is 84.8(5)°. We thus
see the two limiting conformations of the arene for n°-arene-ML, complexes [9], the
boat for 5 and the inverted boat for the other complexes.

The two Rh-L distances are a little different in each of the compounds, the
ranges for shorter and longer values being 2.001(7)-2.029(2) and 2.017(8)-2.053(2)
A, respectively. This is reflected in the R-C(olefin) distances, which range from
2.097(17) to 2.138(12) A for the shorter ones and from 2.139(10) to 2.171(4) A for
the longer ones. The L-Rh-L angle is fairly constant (68.8(4)-70.5(3)°). The lengths
of the olefinic bonds also differ by as much as 0.067(32) A, with upper values and
lower values of 1.362(23)-1.423(14) and 1.332(26)-1.409(18) A. The C-C distances
in the arene ring (1.366(34)-1.495(28) A) show no apparent systematic variations
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TABLE 3b

BOND ANGLES (°) WITH THE esd. WITHIN PARENTHESES. (C ATOMS ARE DENOTED
SIMPLY BY NUMBERS)

Angle 3 ¥ 5 Angle 3 3 5
6-1-2 1201(22) 1193(5) 1202(3) 6-5-12  107.514) 109.7(4)  108.8(3)
1-2-3 119.917)  122.1(5) 1208(3) 6'-5'-10 969(13)  99.1(3) 100.3(3)
2-3-4 118.1(18) 1167%(5) 118.8(3) 5-6-7 114.3(13) 111.6(4) 111.3(3)
3-4-5 119.3(23)  121.5(5) 120.33) 6-7'-8 113.7(13) 115.2(4) 114.5(3)
4-5-6 123.1(30) 121.8(5) 1203(3) 7-8-11" 108.1(13) 108.7(3) 107.5(3)
5-6-1 118.3(28) 118.0(5) 118.3(3) 7'-8-9 96.2(12) 97.2(3) 97.2(3)
6-1-7 116.928) 121.5(5) 119.0(3) 9'-8'-1Y° 108.0(14) 107.03) 108.9(3)
2-1-7 123.026) 119.1(5) 1209(3) §&-9-10 115.3(16) 115.1(4) 114.8(3)
2-3-8/1-2-8  1150(17) 120.1(5) 1198(3) 5-10-9°  1129(16) 111.8(4) 111.7(3)
4-3-8/3-2-8 1269(19) 123.2(5) 119.1(3) 1'-11'-% 123.6(19) 127.8(4) 129.3(3)
5-6-9/2-3-9 117.1(33) 1201(5) 120.0(3) &-11-12" 114.6(18) 113.0(4) 112.7(3)
1-6-9/4-3-9  124.4(31) 122.0(5) 121.2(4) 1'-11"-12" 121.821) 119.2(4) 117.9(3)
3-4-10 - - 120.7(3) 5'-12'-117 1149(19) 114.4(4) 113.6(3)
5-4-10 - - 119.03) 4-12-11"  120.2(21) 119.54) 120.2(3)
4-5-11 - - . 119933 4-12-% 124.520) 126.1(4)  126.0(3)
6-5-11 - . 119.53) 5'-6'-14' - 120.5(4)  119.7(3)
5-6-12 - - 1194(3) 7-6'-14' - 124.8(4) 125.1(3)
1-6-12 - - 121.8(3) 7'-8'-1% - 111.9(4) 113.1(3)
11'-1'-F(Q1) 123.6(23) 1232(4) 1224(3) 9'-8-1% - 113.6(4) 111.2(3)
2-1"-F(1) 121.2(26) 116.5(4) 116.6(3) 5'-10'-15 - 119.34)  120.6(3)
2-1'-11 115.2(25) 120.3(5) 121.1(3) 9'-10-1% - 1252(4) 124.03)
1'-2’-F(2) 120.9(29) 119.2(5) 119.9(3) 10°-5-12" 107.8(15) 108.7(4) 110.4(3)
1"-2'-3 125.1(33)  120.5(5) 120.6(4) O(1)-Cl1-0(2)120.5(33) 111.0(6) 107.7(3)
3¥-2'-F(2) 113.731) 120.3(5) 119.5(4) OQ1)-Cl-0(3)116.2(21) 115.6(7) 106.0(3)
2'-3'-F(3) 122.3(33)  119.4(5) 120.3(4) O(1)-Cl-O(4) 97.441) 104.6(8) 110.3(4)
4-3-F(3) 116.6(29) 120.9(5) 120.3(4) O(2)-Cl-0(3)120.6(22) 1102(5)  109.2(3)
3-4-12 116.426) 121.0(5) 120.8(4) O(2)-Cl-O(4) 91.5(37) 107.5(6) 112.6(4)
12'-4'—F(4) 120.924) 120.7(4) 120.7(3) O(3)-Cl-O(4) 97.6(41) 104.7(7) 110.7(4)
¥-4-F4) 122.7(27) 118.3(4) 118.53) 11'-8-13 - 117.6(4) 117.1(3)
234 121.033) 119.7(5) 119.3(4)

outside the experimental uncertainty, but we can make a brief comment on the
values of the endocyclic angles (116.7(5)-123.1(30)°). The Me-substitution does not
always lower the endocyclic value. Except for 5, §" and 4, the angles at C(3) and
C(6) have the lowest values, and those at C(2) and C(5) have the highest. Complex 4’
has a different distribution from 4, and 5 and 5’ and show different distributions of
the values of the angles.

(iv) The arene conformation. Although the above mentioned features are con-
sistent with the two typical conformations described, the atomic separations from
the best least squares plane through the ring [10] and the pattern of torsion angles on
it [11] show significant departures from these of the two model forms. When the last
criterion is used, all the rings except for 5, approximate to boat conformations [11] at
2 =300° and & = 180°, but only 4 and 3’ are close to it (see Fig. 3). The rings of 1, 2
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TABLE 3c
SELECTED TORSION ANGLES (°). (C ATOMS DENOTED SIMPLY BY NUMBERS)

Angle 3 3 5

6-1-2-3 5.2(30) —T.4(8) —6.5(5)
1-2-3-4 —1.827) 7.1(8) 5.1(5)
2-3-4-5 —7.1(33) —0.3(8) 2.3(5)
3-4-5-6 13.2(44) —6.3(8) —8.3(5)
4-5-6-1 —9.8(48) 6.0(8) 6.8(5)
5.6-1-2 0.4(40) 0.7%7) 0.5(5)
11'-8'-5"-12’ 1.8(14) 0.2(3) —0.8(2)
117-8/-5'-10" 126.4(15) —123.8(3) -126.0(2)
11-8-5—6 —123.8(12) 125.5(3) 122.42)
7-8-5-12 126.5(14) —125.4(3) —124.12)
7-8-5-10 —108.9(12) 110.6(3) 110.7(2)
7-8-5_6 0.9(8) —0.1(3) —0.9(2)
9 -8'-5-12' —124.5(14) 123.6(3) 125.1(2)
9_g/.5-10' 0.5(12) —0.4(3) —0.1(2)
9'-8-5-6 110.3(9) —-111.1(3) -111.7(2)
5-6-7-8 1.7(18) -0.2(5) —-1.6(4)
6789 —60.2(15) 59.0(4) 59.9(3)
7_8'-9-10 60.0(18) —58.6(4) —59.4(3)
8'-9-10'-5 1.1(22) —0.7(5) -0.2(4)
9'-10'-5'-6' —60.4(18) 61.6(4) 61.4(3)
10-5-6'—7" 60.1(16) —61.1(4) —60.4(3)
5'-6'-7'-8 1.7(18) —0.2(5) —1.6(4)
6—7-8'_11 51.4(17) —51.7(5) —52.5(4)
7_8-11-12' —54.8(22) 51.3(5) 54.0(4)
8-11'-12"-5' 3.5(26) 0.3(5) —1.5(4)
11'-12'-5'-6' 48.9(23) —53.4(5) —54.2(4)
12'-5-6'-7" -51.5(18) 52.6(5) 55.4(4)
5'-10'-9'-8 1.1(22) —0.7(5) —-0.2(4)
10'-9'-8’-11" —51.9(20) 53.5(5) 51.9(4)
9_8_11'-12' 48.6(22) —~52.1(5) —54.0(4)
8-11'-12'-5' 3.5(26) 0.3(5) —1.5(4)
11-12'-5'-10 T —55.0(23) 54.0(5) 54.9(4)
12'-5'-10'-9’ 50.9(21) - 52.9(5) —53.3(4)

and 5 are more of the monoplanar type [11]. That of 3 is better described as
diplanar [11], while 1" and 4" are skews, as is 5, although this is a skew of a different
type, as it is near the boat conformation with Z = 180° and § = 180° (See Fig. 3 and
Table 4). In all cases except 5, there is a difference in =, of about 40°, between the
phases (Z) of the group of arenes in complexes with unmethylated TFB ligands and
those with methylated ones. All arene rings have a quasi-symmetry which agrees well
with that given by other symmetry criteria [12], as indicated in Table 4.

The actual conformation exhibited by a compound and the relative position of
the arene with respect to the TFB moiety, seems to be a compromise between the
tendency to square planar coordination of Rh(1), the variations in the Rh—C(olefin)
distances, and the effects of substitution in the arene ring and the corresponding
a-electron redistribution in it. '
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Fig. 3. Distribution of conformations according to criteria of ref. 11. The circled numbers denote the
compound, the capital letters specify the conformatlon the signs denote the torsion angles, and the lines
show the symmetry.
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