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STEREOCHEMISTRY OF CHROMIUM COMPLEXES: A
BIBLIOGRAPHIC LISTING

L.D. BROWN

Institute ror Materials Research, McMaster University, Homilton, Oniégrio LBS 4MI
{Canada)

Arrangement of the bibliography

Table 1 lists all the chromium complexes whose structures have been deter-
mined by X-ray or neutron diffraction and had been publishec prior to the
middle of 1976. The formulae are expressed in terms of abbreviated ligand
codes {e.g. acac, cp), a list of which is given in Table 2 and Fig. 2. The com-
plexes in Table 1 and the ligands illustrated in Fig. 2 are both ordered accord-
ing to increasing ligand electro-negativities, starting with pi-complexes and
followed by ligands bonded through C, P, N, S, O and halogen in that order.
This brings chemically similar species together and makes the lists easy to
search as well as profitable to browse through. Table 2 lists the ligand codes
alphabetically with cross references to Fig. 2 and Table 1.

Method of compilation

The information in these tables has been drawn largely from the Organic
Crystal Structure Database produced by the Cambridge Crystallographic Data
Centre, but it has been supplemented by the addition of 33 carbonyl, cyanide -
and ammonium complexes that lie outside the range of compounds included
in the database. There has been no attempt to include all oxygen, sulphur and
halogen complexes. In all other cases the information given in this compila-
tion has been derived directly from the database; only in a few cases was it.
necessary to consult the original paper. The editing of the database is suffi-
ciently thorough that it has detected numerical errors in 29 of the 147 ori-
ginal papers that publish complete structural information. In a third of these
cases it has been possible to correct the errors. Unfortunately, 49 reports of
structure determinations contain no atomic coordinates so that in these cases
it is impossible to find out more about the stereo-chemistry than the author
has chosen to report. :

The use of the Cambridge Organic Crystal Structure Database made the
preparation of this bibliography remarkably simple. The database, which con-
tains data on all structures containing an organic moiety, was computer
searched for compounds containing chromium. Structural information (unit
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cell, atomic coordinates, etc.) for these compounds was automatically
extracted and used as input to the programs PLOD and GEOM which respec-
tively plot projections of the molecules and print out a comprehensive list of
bond lengths and angles. Two or three days work spent in collating these
results vielded a collated record of the shuctural chemistry of chromium
compleXes that would have taken several weeks of library work to compile

by traditional means. Further, this record not only contained a more com-
plete listing of bond distances and angles than was given in the original papers,
but was purged of many of the published errors and ambiguities.

List of echromium complexes (Table 1}

The complexes are listed in order of theinr least electronegative ligand. Thus
tricarhonylbenzenechromium comes before pentacarbonyltriphenyiphosphine-
chromium and the ethylenediamine complexes follow both. The complex is
described by means of a formula using abbreviated ligand names. The chromi-
um complex is always given first in square brackets, Phase information follows
the formula after a hyphen {e.g. “*-a’* means triclinic form, “-m’ means mono-
clinic form). The alphabetical listing of the ligand abbreviations is given in
Table 2,

Following the formula in Table 1 is the formal oxidation state and coordi-
nation number of the chromium atom. Since these are not always unambigu-
ous, certain conventions have been adopted for determining the formal charge
and nuinber of functional groups of each lipand. All delocalized or alternating
double bond systems pi-bonded to the metal are taken as singly coordinating.
Likewise C=C groups pi-bonded to the metal are singly coordinating but other
double bonded groups {e.g. As=As and O=0) are taken as bidentate. Nitrosyl
is taken to have a formal charge of zero and peroxide of —2.

The atorns directly bonded fo chromium are listed {CO is listed separately
from C) and, for pi-bonded rings, the size of the ring and its heteroatoms (if
any) are also given. The stereochemistry is given in part by the order of the
ligands in the formula {(e.g. [(NCS)2 NH3 (NCS)2 NH3 Cr] is the trans isomer,
[{NCS)4 (NH3}2 Cr] is the cis) and by the number of functional groups in
polydentate ligands {given under “Geometry”). Thus 22C and 22T refer respec-
tively to the cis and frans isomers of complexes with two bidentate ligands,
33C refers to the amrangement of two tridentate ligands with the three func-
tional groups of each ligand mutually e¢is, and 33T refers to the arrangement
where each tridentate lipand has its three coordinating atoms planar with the
metal. .

The bibliographic data for each complex is given in the right-hand side of
the entry. It starts with a reference to the original publication in the order:
journal coden { ASTM standard — see Table 3), volume, page and year of pu-
blication. The accuracy of the determination is indicated by the following
code based on the standard error in the length of a typical G—C bond, or, if
this is not available, the crystallographic agreement index, R.
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1=FErrorin C—C < 0,005 &

2 = Brror in C—C < 0.010 & or R <€ 0.05

3=FErmorinC—C=<0.03A orR <015

4=ErrorinC—C > 0.03 A or > 0.15

b5 = No information on accuracy given,
The remaining information refers to the Organic Crystal Structure Database.
Class and Refcode refer to the classification and location of the entry in the
database. The file status codes have the following meaning:

OK = Full error-free structural information available in the database;

Error in data = The full structural information is in the file but the original

publication contains an error which cannot be corrected;

Paper corrected = The original paper contains an error which has heen cor-

rected in the database. Equivalent to the status OK;

No coordinates in paper = No atomic coordinates were given in the ori-

ginal publication and therefore they are not available in the database;

Not in file = Complexes which contain no organic fragment are not included

in the Organic Crystal Structure Database.

Finally the presence of disorder, the use of neutron diffraction or the deter-
mination of the absolute configuration of the complex are noted.

Ligand List (Table 2)

The ligands are listed in alphabetical order of their abbreviations and include
to the left, a number referring to the diagram of the ligand in Fig. 2 and to the
right, the ligand formula, name and reference to the complexes in Table 1
that contain the ligand. For completeness, the list also includes a number of
common ligands not found in the chromium complexes. The diagrams in Fig. 2
are illustrated in the following chemical order:

Pi-bonded rings crdered according to (i) size of the ring, (ii} heterocycles follow-
ing homocycles, {iii) number of rings fused to the coordinating ring, (iv)
increasing substitfution of the ring; other C—Cr pi-bonds; C—Cr sigma-bonds
starting with carbonyl then in order of increasing electronegativity of the

atoms honded to C; H—Cr; Sn—Cr; As—Cr; P—Cr; N—Cr; 5S—Cr; O—Cr; Halo-
gen—Cr.

Polydentate ligands follow the monodentate ligands in the same order,
thus triphenylphosphine, pi-bonding through a phenyl ring as well as sigma-
bonding through P, follows the mondentate pi-bonded rings, whereas mono-
dentate triphenylphosphine appears with the P—Cr group further down the
list.

Ligand names are either in the form of mnemonics or formulae, Certain of
the mnemonics {e.g. Me, Ph) are written with one upper case and one lower
case letter like an element and are used in formulae in the same way as an
element symbol. Other mnemonics {e.g. acac) are written only in lower case
and stand alone. In formula names, all numbers are to be read as subscripts
(e.g. PPh3 represents PPh; which is the same as P{C,H;),). Bridging ligands
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have names ending in an asterisk-(e.g. O*) and those names ending in $1, $2
etc. refer to the same ligand coordinating in different ways (e.g. “cp” is pi-
bonded eyclopentadienyl; “cp$1” is sigma-bonded cyclopentadienyl).

Where available, the bond lengths (in picometres = 10—2 4) found in chro-
mium complexes are given in Fig. 2. All chemicaily equivalent bonds have
been averaged. Where two distances are given, they represent the range of ob-
served bond lengths. Unless otherwise shown, C—C bonds in alkyl groups are
154 pm and in benzene rings are 142 pm. C—Cr distances to pi-bonded rings
lie between 220 and 230 pm, except in sandwich complexes where they are
208—214 pm.

Nearly half the complexes contain carbonyl groups which, in spite of the
relatively poor accuracy of the structure determinations, show a marked
correlation between the C—O and Cr—C bond lengths (Fig. 1). For Cr—C—0
groups {rans to a pi-bonded ring, Cr—C = 184 pm, C—0O = 115 pm and the
Cr—C—O angle deviates by 3.5° (standard deviation} from 180° (modatl
angle = 178%). For Cr—C—0O groups trans to a CO group the geometry is
slightly different. The Cr—C distance is 190 pm, C—0 = 114 pm and the
Cr—C—O angle deviates from 180° by 5.1° (standard deviation) (inodal
angle = 176°). In the pentacarbonyls this larger deviation from linearity is
associated with a bending of the equatorial carbonyl groups away from the
bulky sixth ligand.

1201~ 8000 o &
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Fig. 1. Observed correlation between Cr—C and C~0O distanees in chromium carbonyl
complexes,
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Metal—Metal Bonds
A few binuclear complexes have short Cr—Cr distances, some of which un-

doubtedly represent metal—metal bonds. A list of these complexes is given
in order of increasing rmetal—metal length.

Cr—Cr distance (pm} Found in complex number
197 84
198 1378
228 23
236 227—8
262 18
267 17
295 19
297 196
299 180
328 12
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TABLE 2
Alphabetical list of ligand abbreviations
Fig. 2 Abbrevia- Formula Name Chromium
tion complex no.
29 abnbn CiaH;is04 n-exo-2.acetoxybenznorbormenyl 55
211 ac C:H30- acetato
212 ac* C2H104 u-acetato 225—8
221 acac CsH;0O; 2,4-pentanedionato facetyl-
acetonato] 211—3, 219
53 acn C;H N 1-2-rp-acrylonitrile
18 acphoh CaHzO4 1-o-hydroxyacetophenone 40
154 acpysc Ci1HsN;O; 2,6-diacetylpyridine-bis (semicar-
bazone) 184
157 aesal CoH(N2O 2-amincethylsalicylideneiminato 179
166 ala CaHgNO; - a-alaninato
54 all C3Hs 1-3-1-allyl 79, 84
58 al* CsHs p-1-3-77-allyl 84
27 a‘ap CigHgN 5-10-n-aminonaphthalene 52
9 ards C;H40O 1-6-n-anisole az
30 anth CiaH;o 1-5, 14-n-anthracene 56
196 ag H;0O equo 184, 180,
195, 197,
200, 210,
225—8
197 aq* H; O H-agquo
104 asll CgH;4AsqF, 1,2-bis{dimethylarsino}-1,1-di-
fluoroethane 100
103 asf2 CyHji3As:F;3 1,2-bhis{dimethylarsino)-1,1,2-
trifluoroethane 104
102 asf4 CsHy24A5,CIF, 1,2-bis(dimethylarsine)-1,1,2-
trifluoro-2-chloxroethane 103
105 asfH C7H;3As;CIF 1,3-bis{dimethylarsino}-2-
chloro-1,1,3,3-tetrafluoropropane 102
107 asf6 C;zH;ﬁA.Bz 1,3~bis(dimethylarsino)~2,2,4,4~
tetracyclobutane 101
98 AsMe2 CoHgzAs dimethylarsino
99 AsMe2 * C:HgAs u-dimethylarsino 98
100 As2ZMed CsHy2As, 1,1,2,2-tetramethyl-diarsine
101 As2Med * CaHy,As, 1-1,1,2,2-tetramethyl-diarsine 105
109 As2Ph2 ** CizH;pAs; U3-arsenobenzene 99
167 asn CsH;N20, asparaginato
226 atc Ci2H170; 3-acetylecamphorato 214
165 bala 03Hﬁ NO; B-a]aninato
43 becudp Ci:Hipg 1-bicyclo(4.4.1) undecapentene 70
44 becudt Cii1Hia 1-4-1-hicyclo(4.4.1) undeca-
1,3,5-triene 71
59 bdn CaHg 1-2-17, 3-4-n-butadiene
14 bdpm Czs Hz:ASz bis(diphenylarsino)methane 31
76 henz C1H4 benzyl
140 bg CeHgNg biguanidata 159
21 phbz CioH1402 1,2-bis{1-hydroxyethyl)benzene 41
143 bigua CyH; 1N biguanidine
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TABLE 2 (continued)}

Fig. 2 Abbrevia- Formula Name Chromium
. tion complex no.
12 biph * Ci2H\o u-1,2,6-7, 17,2",6"-11-biphenyl 35—6
139 biu C.H;N;0, biureto
48 bman CigHy4 1,6.8,13-bis-methano (14)
annulene 75
57 bn CsHg 2-3-n-but-2-ene
118 bpppe CigH33NP; N,N-bis{ 2-phenylphosphincethyl}-
ethylamine 118
147 bpy CioHsN2 2,2 -bipyridine 1413,
1878
231 Br Br bromo 95
232 Br* Br u-bromo
219 bracac CsHyBrO, 3-bromopropane-2,4-dionato 2201
80 Bt C4Hg t—butyl
75 Bu CaHy n-butyl
183 buxan Cs;H;08, n-butylxanthato
T bz CsHg f-benzene 1—8,
27—30
223 cat CgH404 chatecholato 215
a3 chamve CygH;sNO eyclohexylamino-{1-methoxy-
vinyl)carbene 87
233 C1 Cl chloro 146,
200—3,
229
234 Cl* Cl d~<chlaro
220 clacac C:HgCl0, 3-chloropropane-2,4-dionato 222
72 CMe CaH5 methylmethinyl 95—96
B8 CN CN cyanc 126—33,
139—40,
144
108 cnma * CoHz74As, cyclonona(methylarsine) 106
89 CNMe C2HAN methylisonitrile
64 CQ CcO carbonyl 12—3, 22,
24—78,
80—3,
85-126
65 co= co p-carbonyl 23
92 COOME C;H;30, methoxycarbonyl
49 cot CsH,o 1-6-7-cyclooeta-1,3,5-triene 76
1 ep CsHs n-cyclopentadienyl 12—21
66 cp $1 CsHs cyclaopentadien-T-yl
a1 L8] cs thicearbonyl
B2 deme CsHiaN diethylamino{methyl)-carbene 88
171 dhazb Ci2HgN,0O2 op'-di.hydmxy-trans-a.zobenzene 193
51 dhocl * Ci3Hiq frans-6a, 12a-dthydrooctalene 78
106 diars CioHisAsa o-phenylbis{dimethylarsine)
150 dien Cs3H aN; 4, 5-diamino-3-azapentane[dieth-
yitriamine] 121, 202
206 diox CaHgO- dioxane
116 diphos CisH34P2 1,2-bis{diphenylphosphine)-

ethane

115
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Fig. 2 Abbrevia- Formula Name Chromium
tion comptex no.
6 dmcht C] I.les 1‘3, 9-10-n-5,7-dimethyl-4H-
cyclohepta{e)thiophene 26
36 dmdhpy CsH,1N n-1,4-dimethyl-1,2-dihydro-
pyridine 63
a0 dmee CsH, | NO dimethylamino{ethoxy )carbene 89
216 dmg CsHgN2O4 diethylglyoximato(2-)
63 dmnbn CgHya 7,7-dimethoxynorborn-2-ene 83
204 dmso CzHz08 dimethylsulfoxide
2 dpful CieHja 1-5a-1;-diphenylfulvene 22
70 dphep Ci=Hio 2,3-diphenyleyclopropenylidene 90
185 dthenz CsHs8, dithiobenzato 2056
137 ditmsa CgH,sNSi, di{trimethylsilyl Jamido 169, 198
227 edta CeHaN;Og ethylenediaminetetraacetato
142 en C,HgN, ethylenediamine 160—5,
171—2,
178, 183,
190—1,
200—1
158 ensal CigH1aN:0; N,N'-ethylenebis(salicylidene-
iminato) 195
45 eopaz Ci1aH;3602 1-1-ethoxy-3-oxo-3a-phenyl-
3,3a-dihyroxoazulene 72
73 . Et Csz ethyl
184 etdtc CsH;oNS, N,N".diethylthiocarbamato
52 etn C.H, r-ethylene
179 etxan CaiHSy | ethylthioxanthato 206
209 form CHO; formato
164 gly C;H;NO, glycinato 185, 195
155 glygly C3HLN,0, glyeylglyecinato
95 H H hydrido
96 H=* H p-hydrido 97
222 hacac CsHg Q4 2.4-pentadione
141 hbg C2H;Ns biguanide 166
217 hdmg CaH,N;20O,4 dimethylglyoximatao(1-)
39 hebrz C;2H3oBiN, 7-hexaethylborazine . 66
169 his $1 CsHgN3O» histidinyl-NO
146 his $2 CeHeN; 0, histidinyl-NN’
156 his $3 CeHgN304 histidinyl-NN'Q 173
61 hmbechx CyaH;g 2-3,5-6-112 -hexamethylbicyclo-
{2.2.0)hexa-2,5-diene 80
25 hmbz CyzH;s hexamethylbenzene 51
23 hmpt C11H 50 1r-o-{ 3-hydroxyl-1-methylpropyl}
toluene 42
172 hnhb CreHoN3 Oy {2-hydroxynaphthelene-l-azo}-
{2"-hydroxy-4’-nitrobenzene)} 194
24 hppt CieHys0 n-0-(1-hydroxyl-1-phenylpropyl})-
toluene 43—4
218 h2 dmg CqHgN;0, dimethylglyoxime
210 h2 ox CzH20, oxalie acid
32 h2 phenel CyaH;2 9.14-1-1,4-dihydrophenanthrene 58
33 h2 phened C1aH;s 1-4,11-12-7-9,10-dihydrophen-
anthrene 57
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TABLE 2 (continued)

- Fig. 2  Abbrevia- Formula Name Chromium
tion cemplex no.
228 h4 edta CeHaN30O5 ethylenediaminetetraacetic acid
229 I I iodo 96, 125
230 I I p-iodo
214 mal Cs;H;0, malonato{2-) 216, 223
56 mall CsH+ 1-3-1-2-methylallyl
71 Me CHa> methyl 134,137
4 mepyr CsH,N N-methylpyrrole 24
81 mmac CaHqN methylamino{methyl)carbene 91
85 mme CiH;O methyl{methoxy)carbene 94
19 moacph CoH 1002 n-o-methoxyacetophenone 45
20 mohehbz CgH, .04 n-o-methoxy (1l -hydroxyethyl)
benzene 46
69 moph C,H,0 2-methoxyphenyl 143
182 mordie CsHzNOS, morphilino-dithiocarbhamato 207
84 mphic CgHyS methyl{phenylthio}carbene 92
78 mpp CisoHia 2-methyl, 2-phenylpropyl 136
16 mtolt CaH,0, 71-m-toluate 47
119 N N nitrido
26 nap CioHg 1-5,10--naphthalene 53
a0 nhd C,;Hq 1.2.1,3-4-n-norbomadiene 81
62 nbdl C.Hy norbornadien-7-yl
129 NCO CNO isocyanato 14
130 NCS CNS isothiocyanato 14750
124 NH NH imido
125 NH* NH H-imido
133 NHMe2 CqH4N dimethylamine
126 NH2 NH,; amido 13
127 NH2 * NH, p-amido
128 NH3 NH, amine 1479,
151—8,
1757,
182
131 NMe * CHs;N p-methylimido
132 NMe2* C.HN -dimethylamido 16—7
134 NMe3 CyHoN trimethylamine 203
120 NO NO nitrosyl 14—20,
119, 139—
40, 169
121 NO=* NO H-nitrosyl 15,18
122 NO2 NQ, nitro
136 NP2 CgHiaN diisopropylaminato 170
123 N3 N, a2ido
190 8] Q oxo 187—9,
189
191 o* O H-oxo 176—7
192 Q= 0 H3-oX0o 225—s6
193 Q =3 0 H4-0%0
173 odabi CisH;3BrN4O, i-{4-bromophenyl)-3-methyl-5-
pyraxolone-4-diazo-{3-methyl-
anthanilate} 192



TABLE 2 {continued)
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Fig. 2. Abbrevia- Formula Name Chromium
tion complex no.
202 OEt C;Hs0 ethoxo
203 OEt* C3HO p<ethoxo 220
180 oexan CsHs08, O-efthylxanthato 208
194 OH HO hydroxo
195 OH* HO f-hydroxa 175,
1803,
186,
223—4
201 OHMe CH,40O methanol 229
198 OMe CH;0 methoxo
199 OMe* CH,0 g-methoxo 221—2
188 ONO NO, nitrito
189 ONO; NO, nitrato
15 ofn CsHgN n-o-toluidine 48
17 otolt CgH,0, 1-o-toluate 49
213 ax 204 oxalato{2-) 178, 191,
210, 217,
224
207 02 [0 A peraxo 144,187—
20, 199
208 o2+ Lo H-peroxo
225 O2PPh2 * Ci12H,;0:P p-diphenylphosphinato 219
162 pen CsHgNO,S penicillammato 173
67 Ph CgHs phenyl 135, 142
42 pheht CiaH;2 exo-7-phenylcyclohepta-1,3,5-
triene 68
10 PhCOMe CgHpO 71-acetophenone 34
11 PhCOOMe CagHz O n-methylbenzoate 33,378
94 phdo CyHy0, 2’.(2-phenyl-1,3-dioxolano) 145
149 phen Ci2HgN,y 1,10-phenanthroline 1801,
189
31 phene CiaHio 1-4,11-12-n-phenanthrene 59—61
138 phlen CgH, N o-phenylethylamine
110 PH3 H)P phosphine 108, 114,
11617
T9 Pi CyH, i-propyl
3 pmcp CioHjo n-pentamethylcyclopentadiene 23
112 PMePh2 C,3H, 3P methyldiphenylphosphine 119
111 PMe3 CaHgP trimethylphosohine 95
86 pmaoc CgHgO phenyl{methoyy)carbene a3
74 Pn CiH, n-propyl
113 PO3 Ph3 Ci:aH;50,F triphenoxyphaosphine 109,113
1886 ppdte CaH;gNS3 N, N-di-n-propyldithiocarbamato
117 ppeph * C3aH;33Py {-phenyl-bis(2-diphenylphosphino-
ethyl)phosphine 11i—2
114 PPh3 CyeH;sP triphenylphosphine 38, 110
13 PPh3* C1zH; P g-n-triphenylphosphine 39
215 propon CaH30, 1,3-propanedicnato 218
135 Py CsHgN pyridine 199
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TABLE 2 {continued)

Fig. 2 Abbrevia- Formula Name Chromium
tion complex no.
35 PyMe2 CoHgN n-2,6-dimethylpyridine 10—1
i81 pyrdtc CsHgNS; pyrrolidinecarbodithioato 209
17¢ quin CeH,NO quinolinato 186
187 sac C;H,;0,8 mercaptoacetato(2-) 172
178 shenzet 9H;2 benzylethylsulphide 122
163 sC CHsN,O csemicarbazide
175 SCN CNS thiocyanato 204
160 sen C,HgNS mercaptoethylamine 171
97 SnCl2 * Cl2Sn ,u-dichlorostanno 13
177 SPh * CsHsS u-benzthiolato 19,124
176 S5PMed CaHgPS trimethylphosphinesuiphide 123
77 sty CgHg styrenyl
22 tbba C11H1a0On 4-t-butylhenzoic acid 50
28 teddn CioH;2 2-5-m-tricyclo(4.31.0)-deca-2 4-
diene 64
205 thf CsHgO tetrahydrofuran 148, 198
5 thp C4HyS thiophene 25
46 tmchid C12H 4S8 4-9-17-4,5,7-trimethyl-4 H-cyclo-
hepta{b)-thiophene 74
47 tmcht8 Ci12H4S 3-7-n-5,7 8-trimethyl-8H-eyclo-
hepta{b)thiophene 73
50 tmeotn Ci2+H, 5 1-6-1-1,3,5,7-tetramethylcyclo-
octatetraene T
148 tmim C1oHzoNg NN'N"N" tetramethylbis(imid-
azolidin-2-ylidene) 120
55 tmm CaHg trimethylmethane 82
23 tmn CsHg tetramethylene 138
34 tmnoe C,0Hz4 1,3,3,5-tetramethyl-7-(1’,2’-
naphtho)bicyelo(3.2.1)octene 62
87 tmsm CaH;, 81 trimethylsilyimethyl 141
68 tol CsHy tolyl 146
8 toln C,Hp -toluene -9
115 tphp Ca3Hy 4P 2,4,6-triphenylphosphorin 107
10 tphp $1 C;4H,,P n-2,4,6-triphenylphosphorin 67
151 tren CsH,;sNg4 2,2'2"-triaminotriethylamine
152 trien CsHygNg triethylenetetramine
153 trienta * C1sHz2aN, 02 triethylenetetraminehexaacetato 197
41 trop CsHgO TN-tropone 69
224 tropn C.;Hs0O, tropolonato
159 tsc CHsNiS thiosemicarbazide
161 tsn CsHsN1O S thicsemicarbazone 174
174 tu CH,;N,5 thiourea
200 ur CH.N,O urea
168 val CsHgNO, valine
144 12pn C3aH,sN2 1,2-propanediamine
145 13pn CaHygNa 1,3-propanediamine 167—8
37 Zedhmpy CgH ;N 7-3-ethyl-1,2-dihydro-1-methyl-
pyridine 64
38 Sedhmpy CgH;3N 1-5-ethyl-1,2-dihydro-1-methyl-
pyridine 65
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TABLE 3

List of ASTM Journal Codens used in Table 1
AANLA Accad. Naz. Lincei, Rend. Sci. Fiz. Mat. e Nat.
ACACB Acta Cryst. A

ACAM1 Amer. Cryst. Ass. Mtg. {Spring)
ACAFC Acta Chem. Scand,, A
ACBCA Acta Cryst., B

ACCRA Acta Cryst.

ACIEA Angew. Chem, Internat. Edn.
ACSAA Acta Chem. Scand.

ANCEA Angew. Chem. {German Edn.)
ARKEA Ark. Kemi.

BCSJA Bull. Chem. Soc. Japan
CCOMA Chem. Comm.

CHBEA Chem. Berichie

CHDCA C.R. Acad. Sci. Paris, C
CMLTA Chem, Letters

CSCMC Cryst. Structure Comm.
DANKA Doklady Akad. Nauk SSSR
HCACA Helv. Chim, Acta

ICHAA Inorg. Chim. Acta

INOCA Inorg. Chem.

JACSA J. Amer. Chem. Soc.

JCCCA J, Chem. Soc¢,, Chemn. Comm,
JCDTB J. Chem, Soc., Dalton Trans,
JCMLB J. Cryst. Mol, Structure
JCPSA J. Chem. Phys.

JCSIA J. Chem. Soec., A

JCSOA J. Chem. Soe.

JCSPA J. Chem, Soc., B

JORCA J. Organometallic Chem.
NATUA Nature

RISCA Ricerca Scientifica

ZFKHA Zh. Fiz. Khim.

ZSTKA Zh. Strukt. Khim.
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Fig. 2. Structural diagrams of ligands listed alphahbetically in Tzhle 2. The distances {in
pm) are the mean values {or range of values) found in the Cr complexes. -



