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Arrangement of the bibliography 

Table 1 lists all the chromium complexes wbose structures have been deter- 
mined by X-ray or neutron diffraction and had been published 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 FlQ. 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 
^ __ 
rouowed by iigands bonded through C, P, lu’, S, 0 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. StructuraI information (unit 
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cell, atomic coordinates, etc.) for these compounds was automatie~y 
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 yielded a collated record of the structti chemistry of chromium 
compleires 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. 

The complexes are listed in order of their least electronegative figand. Thus 
tricarbonylbenzenechromium comes before pe~tac~bo~yltr~phenylphosph~~ 
chromium and the ethylenediamine complexes follow both. The complex is 
described by me,ans of a formula using abbreviated ligand names. The chromi- 
um complex is always given first in square brackets. Phase information follows 
the forinula after a hyphen (e.g. “-a” means triclinic form, “-m” means mono- 
clinic form). The alphabetical listing of the ligand abbre~ations 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 determiniig the formal charge 
and number of fullctiondl groups of each figand. AlI delocalized or alternating 
double bond systems pi-bonded to the metal are taken as sing& coordiiating. 
Likewise C=C groups pi-bonded to the metal are singly coordina&g but other 
double bonded groups (e.g. As=As and U==O) are taken as bidentate. Nitrosyl 
is taken to have a formal charge of zero and peroxide of -2. 

The atoms directly bonded to 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 
figands in the formula (e.g. [(NCS)Z NH3 (NCS)2 NH3 Cr] is the truns isomer, 
[(NCS)4 (NH312 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 tram isomers of complexes with two bidentate ligands, 
33C refers to the ~gement of two tridentate ligands with the three func- 
tional groups of each ligand mutually cis, and 33T refers to the arrangement 
where each tridentate ligand 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 9~ indicated by the following 
code based on the standard error in the length of a typical C-C bond, or, if 
this is not available, the crystallographic agreement index, R. 
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1 = Error in C-C < 0.005 a 
2 = Error in C-C =G 0.010 A or R G 0.05 
3=ErrorinC-C< 0.03A orRG0.15 
4 = Error in C-C > 0.03 A or R > 0.15 
5 = 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 &ginal paper contains an error which has been 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 Iigand 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 ordered according to (i) size of the ring, (ii) heterocycles follow- 
ing homocycles, (iii) number of rings fused to the coordinating ring, (iv) 
increasing substitution of the ring; other C-Cr pi-bonds; C-Cr sigma-bonds 
starting with carbonyl then in order of increasing electronegativity of the 
atoms bonded to C; H-G; Sn-Cr; As--Q; P--X.%; N---Q; S---G; 0-Cr; Halo- 
gen-Cr. 

Polydentate ligands follow the monodentate ligands in the same order, 
thus tiphenylphosphine, 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, 0’) and those names ending in $1, $2 
etc. refer to the same ligand coordinating in different tiays (e.g. “cp” is pi- 
bonded cyclopentadienyl; %p.$l” is sigma-bonded cyclopentadienyl), 

Where available, the bond lengths (in picometres = lo-2 A() found in ehro- 
mium complexes are given in Fig. 2. Ah chemiSIy 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 deprivations, show a marked 
correlation between the C-0 and Cr-C bond lengths (Fig. I). Fur Cr-G-0 
groups tmns to a pi-bonded ring, 0-C = 184 pm, C-0 = Il.5 pm and the 
Cr-C-0 angle deviates by 3.5” (standard deviation) from 180* (modal 
angle = 178”). For Cr--C-O groups trans to a CO group the geometry is 
slightly different. The Cr-C distance is 190 pm, C-0 =t 114 pm and the 
Cr-C-0 angle deviates from 130” by 5.1” (standard deviation) (modal 
angle = 176O). In the pentacarbonyls this huger deviation from linearity is 
associated with a bending of the. equatorial carbonyl groups away from the 
bulky sixth ligand. 
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Fig- 1, Observed correlation betwee~CZ~-C and CS-0 distances in chromium carbonyX 
complexes. 
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Me tat-Metal Bonds 

A few binuclear complexesPave short Cr-Cr distances, some of which un- 
doubtedly represent metal-metal bonds. A list of these complexes is given 
in .order of increasing metal-metal len@h. 

C+Cr distance (pm) Found in complex number 

197 84 
198 137-8 
228 23 
236 227-8 
262 18 
267 17 
295 19 
297 196 
299 180 
328 12 

This work was carried out during a sabbatical leave spent at the Cambridge 
Crystallographic Data Centre. The cooperation of the staff of the centre is 
gratefully acknowledged. 
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hted ator; co 5. C 1, 

89 [(CO) 5 droc Ct] 

O&Y - 0 Co rd,lo.= 6 
coot 8’ t tnated a oas CO 5, c 1, 

90 [ (CO) 5 dphcp Cf ] 
O&Y 19’ 1 CootdrY~.~ 6 
coor raated atoms CO 5, C 1, 

91 [(CO)5 sliac Cc] 

l 0 Coocdr13.r 6 
&:8fnrt.d l tqs CO 5, C 1, 

92 [(CO)5 l ehtc CrJ 
= 0 CoocdrY~.~ 6 

%!%faateA atom CO 5* C 1, 

JACSA 98 7918 (1976) 

Accuracy = t Pile status = Not in file 

JACSA 9() 7918 (1976) 

iccutacy - 1 rile status = Mot in file 
Ueutsoa diffraction 
CBBXA 103 3tO9 (1970) 

~cgf;a&rn=7~ rf 
t 
e status * OK 

Re code = CBVXCR 
JCSxl 1969 334 (1969) 

ICC racy 8 
cPas* a 7 

t ti#e status = OK 
Ue code - DIMPCC 

CfmA 105 67 (1972) 

Ac%~Y~'7f &ode - 8111CCR 
li 8 rtatus = Of 

1WCl!A 81 536 (1969) 

lice racy i 
CL = 7 D 

Pile. statue * lo coordinate8 in paper 
ittm0a0 m PCPCCR 

CCOI 1967 1199 (196?) 

Act racy m 3 
CPaap = 71 

?Lle status l No coordinates in paper 
i@fcode l IMACCR 

JCD'i8.'197i 653 (1972) 

Act racy * 
Cfass l 7 1 

?ile etaturr * OK 
Refcode * PAPIKR 



OTtlBP COWLBIBS YITU CARBOYXL LIGAYDS 
93 ( (CO) 5 Cc) proc 

&: 8 forted l 0 Cooed btO& Yo-= CO 6 
5, 

91 [(CO)Q,rrc RPh3 cc j 

0x.90.” 0 Coocd.Yo.= 6 
Coordinated atom CD OI 

95 [ (CO) 2 CU. CO A’1103 br Cc) 

Ox.Ko l Y Coocd.Yo.,=. 6 
Cwtdfoatod ator8 CD 3e 

96 [(CO)2 I (Co12 Cue Cc:rl 

Ox.Ym,= Y Coord,Yo.- 6 
Coordmated atoms C3 4, 

97 [ [CO) 5 Ct tt* PO (CO) 51 
$2: 8 amazed Coord ator; Ho c.5 8 5, 6 

98 [ (CO) 5 E&z Asno2* In (CO)S] 

c 1, 

c 1, P 1, 

c 1, P 1,BE 1, 

c 1, I 1, 

n f# 

Ot.Yo.= 0 COora.#or* 6 
C~rd~B~ted atom EO 5,As 1, 

99 [ ((CO) 5 cr) 3 As2Pk2**) 

*%: 
Co ra 

8 e 
So l 6 

;;afsd a or; Cj 5,Ao 1, 
too [ (CO)4 rof 1 Cf) 

%! 8 &!ed 
C~ocd.Yo.~ 6 
l teas co Y,As 

c;rotry l 2 

101 [(CO)4 bof6 ct J 
OUI Tm U Coora.Yo.= 6 
COOL: 8 rPbtOd btors CO Y,As 

G oretry 8 2 
f, 

JCSU. 1968 

JCSU 1969 

Ace racy l CLS l 7 f 

ARCEA 86 
Accuracy = 

Class a 7 f 
JORCA 5U 

Accaracy l 3 

CRRBA 105 
Accaracy = 3 

Class II 86 
ACnA 15 

Accuracy = 3 
Class l 86 
JCDlfJ 1972 

Ac#z;;=ei 

IYOCA 12 

Accoracy l 1 
Clb#6 = 86 

692 (1960) 
rile etatue = Pa 
R&code = CRCACP~ 

1: corrected 

127U (1969) 
ri 
Pe ! 

e statas - Paper cotrectea 
code = lCtPCR 

667 (1974) 
?i e EtbtQtl = II0 coordinates ia papa 
Re code = BRPCCR i 

667 (1974) 
?i 

i 
e 

Be 
status - !fa coordinates in paper 

code = HCBICR 
c22 (1973) 

Pile status = Rot in file 

1486 (1972) 
Pile status = OU 
Refcode = CHASCR 

234 (1976) 
rile status = no 
Befcode l ARSZPC 

2381 (1972) 

?i e 
i 

status * OK 
Be code 8 IWBCR 

1148 (1973) 

?i 8 statue JI OK 
Be t code = KARCBC 

coortlfnates ia paper 



OTUBE COUDLBYIS YITU CAEBOllL LUAUDS 

to2 [ (CO) I rof 5 CC] 

Ef! 8 GaLi rtori cb 4,As 2, 
Caocd MO ' 6 Geometry, = 2 

103 [(CO)4 rofY Ccj 

0x.Yo.a 0 Coocd.Yo.* 6 Geoaettg 8 2 
Coordrnbted btore CO Y,As 2, 

104 [ (CO)0 aof Et) 

105 {(CO)4 Cr AoZ&eY* Cc (COJY) 

Ox.Yo = 0 Coorr~Yo.= 6 
Coordhbted btO8il C5 &hi3 2, 

106 [ (COJ3 CE ema* cc &xh)3j 

01&o.* 0 Coocd.Yo.* 6 Georutr~ - 3 
CoocdtPbtod atom CO 3,As 3, 

to7 [ (CO)5 t&&p Cr j 

O&Y Cootd MO l 6 
C~~~~~b~~d atori & 5, 

108 [ (CO) 5 Ptt3 Cr ) 

Oz.Yo.= 4 Coord.Yo.= 6 
Coordioatnd atom ~0 5, 

109 [ {CO) 5 PO3Pb3 et’) 

%!8dii&d 
Co cd Yo = 6 

a&r; c; iir 

110 [ (CO)5 iRh3 Cc) 

O&MO,= 0 Co0rd.mo.m 6 
Coordrnbted atom CO 5, 

p It 

p 30 

p 10 

p 10 

XDTR 1972 2378 (1972) 

Act racy a 3 
&es - 86 

File status = OK 
Refcode = KAPPCR 

JCDTR 1992 2381 (1972) 

rcpgY*-R~ 

f 

File status = OK 

D sordeced 
Refcode 8 ARPBCR 

JCDTB 9972 2381 (1972) 

Ft e 
k 

status * OK 
Be code = CCRRAS~I, 

YCilAA 10 $27 (1974) 

Pile status = Paper corrected 
Bafcode = NDASCR 

J$C& 1974 953 (1974) 

Accuracy = 4 
Class = 86 

?ile status * No coordinates in paper 
Refcode - NRASCR 

CXEBA 106 2227 (1973) 

Ace racy - 3 
CPMI~ * 86 

Pi 
Re t 

8 stat us = OK 
code = PCPRCR 

JORCA 47 385 (1973) 

Accuracy l 3 Pile st~t.us = Not in file 

Dfyrdered 

I YDCA 12 265 (1973) 

Act racy = 2 
C!ass = 86 

Pi e 8tatus = Error 
Be P code 3: PCPOCR 10 

I IIOCA 12 265 (1973) 

Act racy a 
CLJ l a c 

Pile status = OK 
Refcode - PCTPCRlO 

Lo data 



179 

4 
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u 

a 



OtKlP COUDLBXBS YUK CAPROUXL UGAYDS 
120 [(coje tu CC) 

O&Y0 9 0 Cxxd.h= 6 CeowtcX l 2 
Coordfnated atom ,CD 4, B 2, 

121 [(CO)3 dion Cc] 

Ox.Yo - 0 CoordrilOI= 6 GeoretrX l 3 
COOrdfa&tOd atom 6‘9 3, Y 3, 

122 [ (CO)5 vbenzet Ct) 

Coocd.Bo l 6 
WfZod atoM ci? 5, s I, 

123 [(CO)5 SYUe3 CC) 

O&M 0 6 
Coor ty mated Cogcd&* a oas CO 5, S 1, 

12~ 1 (co) 0 cr (we) 2 Y (cpj 21 
0x.Y 8 - 0, C3ocd.m.’ 6 
Coor hated atom CO 4, S 2, 

125 [ [CO) 5 X Cr J (P Me2 B) 4 Be 

Ox.Yor- 0 Coord.So.= 6 
Cootdiaated atoms CO 5, I 1, 

COSPLKXKS ,BI!&l Cs’C SIKKK AMUDS 
126 ((CB)6 Cc) K3 

Coor had atom C 6, 
0x.K 8 - 3 0mrd.Yo.a 6 

127 [ (CM) 6 Cc ] ( (YH3) 6 Co) 
Coordfnated O&Yo = 0 Coocd.#o.= atom8 C 6, 6 

JCCCA 1975 683 (1975) 
Accuracy = 3 

Class l 83 
Pile status = lIa coordinates in paper 
Refcode = CIlXCR 

I UOCA 5 1851 (1966) 

Accuracy = 3 
Class * 76 

Pile status = OK 
Refcode * BTCBCO 

JORCA 112 145 (1976) 

ICC faq# 
C!a* 

File status = OK 
Refcode = BZBSCR 

JCDTS 1973 2205 (1973) 
Act raqmnej 

Jam 
rile statue l Error in data 
Refcode = CNPMSC 

ACBCA 30 2717 (1974) 
ICC 

CPass 
racy l U 

= 73 
Pi e statue = 

t Be code 
Pa er corrected 

I CPWTCR 0 0 
JCDTR L973 377 (1974) 

Accuracy * 3 File atqtas = Rot in file 

ACAFC 28 623 (1974) 
Accuracy * 3 Pile status = Not in file 

ACBCA 33 59 (1977) 
Accuracy = 1 Pile status m lot in file 



COllPLBXIlS YX’ttl Cc-C SfCUA YOYDS 
I28 ( (CW) 6 Crj Ya4 (au) 10 

OL.Yo,= 2 CDocd.Yo.' 6 
Coordraared atoms C 6, 

Ox.lio,= 3 Ci#ord.Uo.' 6 
Coerdrn&eP atom C 6* 

130 [(CM)6 Cr),CsL &.f 

OX.13 p= 3 C~ocd.bb.~ 6 
Coar mated &tow C 6, 

131 [(CW)6 Crj C(YP3)6 Coj 

Or.Ho.- 3 CaoEa~Yo.* 6 
Coordindtea a$ors C et 

132 [(CW)6 Crb C%L Li 
t 

0x.&o - 3 Cmca.#o.- 6 
Coordh.ed atom C 6, 

133 [ (cY),6 Cr /2 cd3 (aq) x 

Ox.Yo,f 3 Czaord.Yo.’ 6 
Coardmsed at&is C 6, 

134 [ (ae) 6 Cr 1 Li.3 (d&ox) 3 
OX~YO,= 3 Coord.Yo.= 6 
Coordreated’ atow C br 

t35 [(Ph)S crj sad (Et2 uj3 tOf 

Cao&Yo.~ 5 
%%ZIa{ed atoas c Sr 

136 t(app)U cr) 

Ox.Yo;= 4 CMcdeYo.’ 4 
* Coordinated’ atom C 4, 

ACAPC 31 104 (1977) 

Accuracy n 2 Pile ststw = Not in file 

ICflAA 7 121 (1973) 

Accuracy = 3 Pile atatos * not in file 

ACBCA 33 U6 (1977) 
AcCoracy l 3 Pile status = Not in file 

Mutron diffraction 
ACACB 28 s7s (1972) 

Accuracy = l rile status = Not in file 

1 SOCA 13 1661 ($974). 
Acccuracy m 2 Pile stntus * Not in file 

ACSAA 26 2169 (1972) 
Accuracy - 3 Pile StAtUS = Not in file 

JORCA 65 215 ($974) 
Ace racy * c!aea = 7 

7 Pife status 3 01 
Be code = WRLDX 

JCRCA 44 127 (1972) 

Accuracy * 4 
clam = 11 

Pi e’status 
t 

= OK 
Be code = SPNBNC 

JORCA 61 247 (1973) 
Accuracy p 4 

class - 71 
Pile status * No coordinates ia paper 
Refcode *I #PPRCP 

E 



COIIPLBXIS UITti Cc-C SIGMA BOYDS 

137 [ (llq)U Cc l cc (lb)4) LiY (thf)4 

0C~‘C8~;atZ.dCt~‘o~~no~=~~~~ 1, 

138 [ (taa) 2 Cc * Cc (tmaj2) LiU (iit 0)4 

OI.UO,I 2 Coord.Yo.= 5 Geomtry = 22 
Coocdraatrd atom C 4,Cr 1, 

139 [ (CU) 5 U0 cc) [ (err)3 Co1 (a912 

0X.Y Coord tie.= b 
Coo&k&d ator: C !ir 

140 5(CU)S NO Ccl K3 

O&U0 = 2 CooEd.Uo.= 6 
mordfaated ators C Sr 

141 [(tB88)2 ~bpy~2 cCj 1 

Or.Uo * 3 Cooto.Uo.- 6 
~~rd~nated at088 C 2‘ 

142 E (Phi 2 (DPy~ 2 CC 1 

O&Uo,- 3 Coord.Yo.= 6 
Coordtoated atom C L, 

143 [ (moph)2 (bpy) 2 CE J I ay 

Ox.Uo = 3 coocd.tio.= b 
Cootdfaatod at088 C 2, 

144 ((0212 (CU)3 cr] Y3 

~~~frL~sdc~,oS~“~=3~ 

145 [ (phdo)3 CE) 

Coord MO = 6 
%I! fZe* atori i: 3, 8 

u 18 

Geo8etry = 22C 
U 4# 

GeoRetSy = 22C 
U 40 

GOosetEy = 22T 
U 4# 

c;eoretry = 22 
O 4, 

oGq;retry = 222 

JORCA 21 159 (1970) 

Act racy ePas5 .a’71 i&JE”:“t1ik”,“, 
JORCA 27 s9 (1971) 

Accwacy - 4 
Cl855 = 71 

File status = OK 
Befcode = TKCRLI 

IUOCA 9 2397 (1970) 

Ace racy = 
CYaas - 7 i 

Cile statue - OK 
Refcode = BUCOPC 

ACSAA 20 1571 (1966) 

Accuracy = 0 Pile stat08 = lot in file 

JCDTB 1973 1497 (1973) 

Accuracy l 
Clans - 7 ! 

Pile status - Error in data 
Refcode = llSl¶PCRlO 

JCDTB 1973 73 (1973) 

Accnracy = 
Class = 7 ? 

Pile status l OK 
Befcode * DPBPCR 

JCDTB 1972 2584 (1972) 

Accuracy = 
Class = 7 f 

Pile status = Pa es corrected 
Befcode = llOPCEB P 0 

ARK&A 23 401 (1965) 

Accuracy n 3 Pile status . Mot in file 

WACA 57 1863 (1974) 

Accuracy u’ - 
Clues = 7 ? 

File status = lo coordinates in paper 
Refcode = PDQXCR 



~OS~LXX8S Yfmi m-c SteBA lOYDS 

146 (cl to1 thf CL (thf)2 CC] 

5&Yo = 3 Cootd.No.r b 
c~~~~a~te~~~t~~8 c I* 0 3&l 21 

COIIPLKXBS UT& R-Y BOYDS 

147 [ (IiCSj 3 II&l3 (NCSj2 YV3 EC 4 (Cl tIt4 Ylj 

oX.uorr 3 C~5Ed~Y@+* 6 
Coardrnated atore u bt 

148 I &icsj 2 YtiJ (YCSjI YM3 cc 1 ii Py 

Ox.tio = 3 &a Ma = 6 
Coordfnated ator~ i 6, 

YCSfl 1967 736 (1967) 

ACC racy a 3 cram6 8 04 
lue rtatus s OK 
Pefcode = TMlTCCl5 



COUPLBXBS WITH Cc-Y BOYDS 

154 [(Wtl3)6 Ccl (Cu Bc3 C12) 

Ox.Yo,= 3 Caocd.Yo.=.C 
Coordrnated atoms Y 6, 

155 [(YH3)6 Cc) (ii9 CLS) 

Ox.Yo.= 3 Cootdabloo- 6 
Coordrnated at018 tI be 

156 [ (UB3) 6 El: 1 C (Cm) 5 Yr j (aq) Z 

Or.Yo,= 3 Coord.Yo.= b 
Coordraated atorf Y 6* 

157 [(PH3)6 fri (an Cl41 cl 

Ox.Yo,= 3 Cooco.Y~.= 6 
Coorduatsd atom tl 6# 

158 [ fUti3) 6 Er 1 (Ccu C&S) 

Or.Yo.= 3 Coord.Yo.= 6 
c~sd~nated atom Y 6, 

159 [ (bg) 3 Cc] aq 

O&Y 8 l = 3 Coord.Yo.= 6 Geoietrcy = 
Coor roated atom Y 6, 

222 

160 [ (en) 3 Cr 1 L (en) 3 Co) CL0 (a;1)6 
Ox.Yo,= 3 C~oru.Y3.= 6 Georetry = 222 
Coordrnated atone Y 6, 

161 [(en)3 Cc) LO (CM)2 OH (CM)2 do) aq 

~~:~~3i,3C~o~~;Y~;=66 0 GeOmetry = 222 

162 [ (en) 3 Cr 1 Lr (C4 tl4 06) 2 (aq)3 

Ox.YO,= 3 CDocd.Yo.= 6 tieomtry = 222 
Caordrmted atom Y 6, 

CCOM 1969 1294 (1969) 
Accuracy = 2 File status = lot in fite 

JCDTB 1975 2591 (7975) 
Accuracy - 2 File status = Hot in ‘file 

I POCL 13 2387 (1974) 

lkcaracy l 2 File status = not in file 

EBCA 32 2907 (1976) 
llccuracy = 2 File status = Not in file 

BCSJA 34 295 (1961) 
Accaracy I 4 File status = lot in file 

LCBCA 32 842 (1976) 

Accuracy = 1 
Class = 79 

Pile status = OK 
Refcode = BGUCM 

ACECA 32 194 (1976) 

0 status = OK 
= COCRCL 

1uc01 14 2035 (1975) 

Act racy 

Y 

= 2 
am = 76 

Fi 
# 
e 8tatua = OK 

C Pe 
D sordered 

code - CBt~0ll 

CflLlIA 1976 339 (1976) 

Accuracy = 4 
Class = 76 

Pile status = lo coordinates in paper 
ljlefcode = LBWCRT 



CORPLBXBS YITd CC-Y aouos 
163 [ (en) 3 Cc 1 L (CU) 6 Co] (aq) 6 

~~:8r~a:edC”,P~~;Y”J’6b cieimetry l 222 
? 

164 [ (en) 3 Cc) cl3 (rq)3 
O&MO = 3 CoocdrYo.’ 6 
Coordfnatod atoes Y 6, 

c;eomitry a 222 

165 [‘(en)3 Cc 1 L (CO)5 Yi j (aq)l-5 

~~:rrl~,e,dC~es~;Uo;=66 Geo8etry * 222 
# 

166 [ (hbp) 3 Er ] (Cl0 i&l5 04 513 (a%)3 

0X.Y 3 CooKd.Yo.= 6 
COOK p= &n&ted atoes Y 6, 

G6OWtrr = 222 

167 [ (13pnj3 CrJ [ (CM&S tri] t&q)2 

%: ;;o:ed atom Y 6. 8 
COOEU~~OI* 6 Geometry l 222 

168 [(t3pnj3 Crj (lCOj5 U&l (a912 

oxrbo.= 3 Coord.Ya.* 6 Geo8etry = 222 
Coord~aated atoms Y 6, 

169 [ (dtmxa) 3 Yo cc) 
cOordrYo l 4 !!k! i&aeed &torn 'u 4, 3 

170 [ (MPi2j3 crJ 
= 3 Coocd.Yom= 3 

%! inatrd atom u 3, 8 

171 [ (eon) 2 en Ef j (CA 04) 

%%oird atom Y 4, S 2, 
cooEd.Yo.r 6 Eeomtry * 222 

IIIOCA 7 2333 (1960) 

ACC tacymq 
CPWI 

Fi 
‘i 
e etatw m OK 

Pe code = lTDBC0 

ACBCA 31 2069 (1975) 
File rtataa = OK 
U&ode * CETCRC 

IlOCA 7 1362 (1968) 

Act L’acy,*ri 
CLl ~WP~“~Q~P~~ 

JACSA 91 7199 (1969) 

AC$‘;~&=,j 
A P; 

Pi e tatus - lo coordinates In paper 
Ad,,&3 = BIGCBC 

sokIte CORf ig%AtiOll 

IilOCA 13 2387 (1974) 

Ace racy l 3 
CL = 83 

File states = OR 
Befcods = CBtYClfOl 

IMOCA 13 2387 (1974) 

Act racy - 
CPaa8 l 7 a t 

Fi e 8tatos * OK 
Be code = CUtYCnOl 

JCCCA 1972 567 (1972) 

ICC racy = 
C!ars l 8 3 t 

Fi e status * la coordinates in paper 
Be code = SXllOCR 

iCOMA 1971 911 (1971) 
Accuraq - 3 

Class = 83 
File status = lo coordinates in paper 
Yiefcode 0 CBPBAB 

XIIOCA 15 1183 (1976) 

Accuracy = 3 
Class a 76 

Pi 
t 
e status = llrror in data 

Pe code - NCMCB 



COnPbRXBS Y1Ti.i' Cc-Y BOYDS 

I72 [sac, (en)2 EE) (Cl 04) IUOCA 12 2690 (1973) 
Oxdo,- 3 Coocd.ua.= 6 cieoretry . 222 
Word&Paced ators Y 4. S 2, 

173 [ (hiss3 cc 1 you 84 
Ox.Yo,= 3 Coord,Ya.- 6 - 3JC 
Coorcirndted atom Y 3, 

moaetcy 
s 1, 0 2, 

174 ( (tea) 2 Cc d3 [a*)5 1 
3 Coord.Ws,r 6 

Coordmatod Ox.Yo,- atom Y 2, s c;eoretry 2, 0 2, 
- 33t 

t75 [ (Yli3) 5 cx O&w CE (Yli315] Cl5 (aq) 
O&Yo,- 3 Caora.Yo.~ 6 
Caordzndred utom pi 5, 0 1, 

176 [ (PR3) 5 cr o+ Ct (RR3)5/ Cl4 (aq) 2 
Ox.Ro,- 3 Coota.Yo.= 6 
C~rd~nated ators Y 5, 0 1. 

177 [ (W3) 5 Cc W Ct (Yh3) 5 j Cl4 (aqj2] 

Ox.Yo,- 3 Coord.Oo.* 6 
Cootdatratod atom Y 5, 0 1, 

178 [ox (en)1 Crj [ (ox)2 en Cc] (ay)2 
OtYo,= 3 Coocd,Yo.- 6 - 222 
Coordrnatsa atoas II 4, 

Georetry 
0 2, 

179 ( (aesal)L Cc) I 

k! iIa2ed atom Y 4, 0 2, 8 
CDord.Yo.m 6 Georetry = 33T 

180 [ (pben)Z Cf /3W)L Cc ‘(phea)?] I4 (aq) 4 
Ox.Yo,= 3 Coord.Yo.* b cieoretry = 22c 
Coordrnared dttm Y 4, 0 2, 

ICC racy 
CEass 

l 2 
= 76 

Yi e status - Error in data 
Be code 4 = RCBXCR 

JCCCL 1976 280 (1976) 
&cc racy 

crass 
= 2 Pi 

= 82 
e status l to coordiaaten ia paper 

Re code t = LDlPCB 

DARKA 200 1349 (1971) 
lrile atatos - Brror ia data 
Refcade = MCPSC 

XUOCA ,12 2928 (1973) 
lccuracy - 3 lile atatos * Not ta file 

BCSJA 45 2406 (1972) 
iccoracy a 3 tile rrtatus - Uot in file 

JACSI 93 1512 (1971) 
rccoracy - 2 File statas = Rot in file 

YCSXA 1970 1862 (1970) 

ACBCA 27 1505 (1971) 
Act acy - 

CEml m 7 t t 
Ci e statue - Brror ia data 
Pe code - AllScRI 

XIIOCA 14 1127 (1975) 
Accuracy M 3 

C ass = 83 
D sordered fr 

Pi e 
Be code t 

status - Paper COrrWted 
- XPROCU 



COflPLPXES YS’YI Cr-Y BOYDS 

181 [(pbon)2 Cr (oil*)2 CL (paanj2) Cl4 (aq)b 

W!fdlfhima atom m 4, 0 f, 
. 3 Coocd.Wo.a 6 G oretcy a 22C 

182 [(W3)12 Cc4 (okA*~6J &6 (aqI2 

183 [(en)6 Cc4 (Otl*)6) (iI3)6 (aq)4 

iw IsBd atoro i 4@ 0 2, 8 
CooCd.Yo 8 b GooratCf J 22C 

184 t(aq)2 acpysc Cr) 0 li (U 03)2 aq 

Or.,Yo,= 3 CDocd.&h' 7 GeoretC# 1 5 
Coordrndted dtolrs Y 3‘ 0 4, 

185 I(glyj3 c;ri aq 

OX.YO+- 3 Coord.Yo.* 6 Geoiatry = 222 
CoQtdrllated atom Y 3‘ 0 31 

186 [(quin)3 Crl BoOtl 

Ox.Yo.= 3 Coocd.Yh~ 4 Georetry * 
Coordrnated &or6 Y 3, o 3, 

222 

187 [O (02)2 bpy Cr) - o 

’ n 222 ~~~~r:9,dC~~~~;iY~i;.2j oGgfW 

188 [O (02);c Dpf tCj - 0 

OxrYo,- 6 CoixdrYo.~ 7 Ceoiotcy a 222 
coordaaated atome Y 2# 0 5, 

169 [O (0212 phon CC] 

O%.Yo.= 6 CoordrYo.. 7 GcaombtEy m 222 
CdlordiPatod atom Y 2, 0 5, 

ACBCA 29 12 (1973) 

rile atatus * Brror in data 
Uefcods = tlPeMca 

ACSAA 24 275 (1970) 

Accuracy l 3 Pile etatIM s aot ia file 

JACSA 91 193 {I9691 

ICC raiq 
&ass r*7% Mfcode = BHCUIIX 

?i B status = UC coordiaatss ia paper 

JCCCA 1975 799 (1975) 
Ace 

CL 
acy l 2 

* 84 
?i e 
Be code f 

~tatos = Ho coordinates in paper 
m QAPSCR 

INOCA IO 1466 {1971) 
Ace racy s I 

&a * a2 
lfle status = OK 
Aefcode m TGLXCB 

CCO8A 1968 1170 (1968) 
Accucacy * 3 

clam = 83 
Pi10 statw 1 Elo coordinates in paper 
Befcods 1 gUUXa 

ACSAA 22 1439 (1968) 
Act rscy m 2 

CEass = 63 
Pi 9 status = OK 
Be code 9 = OPXICB 

ACSAA 22 5439 (1968) 
Accuracy = 4 

craea a 83 
Pile status l lo coordinates ia paper 
flefcode = OPYICROI 

ABIEZIA 24 111 (1965) 

Act Eacy 
CLJ 

a 3 
m 83 

rile status * OK 
Refcodo = OCBPOL 



COflPLBXBS YITti U-Y dOYDS 

190 (02 aq aq 02 OY ccl 
Ox.Yo.= 4 Coocd.Yo.= 7 = 222 
Coordinated atoms Y 2, 

Geqmetr~ 
0 5, 

191 [ox (en)2 Cc) ((ox)2 en Cc) (ag)Z 
Ox*Yo,- 3 coocd.Yo.- 6 
Coordrnatea atoss Y 2, 

Georetr~ l 222 
0 4t 

192 ((odabl)? Cc1 Pyl (aq)3 

Cootd.Yo - 6 
E&E i&Lb atoss ii, I, s 

193 [ (dhazb)2 Cc] Pytl 

ox.ilo,= 3 C30c5.Y3.- 6 
Coorcltnatod ators II 2, 

194 [ (hn~b)~ Et& (OyY)2 Py 

Ox.,Yo = 3 Coocd.Yo.= 6 
C~r5iaatsd atoss Y 2. 

I95 [ensal (rq)2 Cr] CT 

oxmmo,= 3 Coord.Yo.= 6 
CcorPnatod atoss ii 2, 

196 [ (glr)2 cr (OH)2 cc (gly)2) 

Geoaetry = 33C 
0 4I 

Geomtry - 331 
0 41 

Geometry - 33T 
0 4# 

Georetry * 4T 
iJ 48 

Coord Yo = 6 
%E iZa&d atori ii 2, % 

197 (aq Ci triuntn* Cc aqj (an)6 

0x.Yo.a 3 Coocd.Yo.= 6 
Ccordmated ature Y 2, 

198 [ (thf)2 (dtsSA)2 Cc] 

0x.X0,= 2 Co0cd.Yo.a 4 
CootdAsated AtOAA Y 2, 

Georetry = 22C 
0 4# 

Geomtry = 5 
0 40 

0 20 

AUKRA 24 47 (1965) 

Accuracy - 3 
Class l 76 

Pile StAtUEI * 01[ 
Aefcoae - 0mcR 

JCSIA 1970 1862 (1970) 

Ac;u;;p/,# 
1 

Pile status = OK 
Refcode = CRl!MOX 

D eardered 
WAC1 51 580 (1968) 

HCACA 48 317 (1965) 

Accuracy l 4 
Class - 83 

Pile fitAtU8 = No coordinates in paper 
Refcode = CRPAZB 

HCACA 48 317 (1965) 

Accuracy = 4 
Class l 83 

PiI% StAtus * HO coordinates 
Refcode = PACRPS 

JCSXA 1970 3296 (1970) 

Accoracy = 3 
Class 1 78 

Pile status = OK 
Refcoae = CRASAL 

IWOCA 12 342 (1973) 

Act racy 
Class 

= 2 
= 82 

Pile status = Error ia dAtA 
Befcode - BGLYCRlO 

ACBCii 30 1987 (1974) 

Accuracy 1 3 
Class = 76 

Pile StAtUS'= OK 
Refcode = ATTHAC 

JCCCA 1972 567 (1972) 

Accuracy = 3 
Class = 83 

Pile status = No coordinates in paper 
Aefcode = TPSICR 



COIIPLBIBS RITB Cr-Y BOYDS 

199 [ (02) 2 0 ey cr J 
O&Vg Coor foated = 6 Coord.Yo.= at084 Y 6 l 

1, 
0 Geometry 22C 

5, 
200 [CA (aq) 2 CL 40 Cc ] CL 

%%Gai*d Cootd.Yo.= atom Y 6 
2, 

0 Georetry 2,Cl 2# l 2 

201 [Cl ea CL en Cc) cl2 (HS 02) 

Coo&atoA atom Y Y&l S, 
0x.Y = 3 Coord.Yo.= 6 0 oretry - 22T 

202 [ diea (Cl) 3 Cc) 
ox.Yo.= 3 CooEd&.= 6 Goosetry = 3 
Coord&natod atom Y 3,EL fr 

203 [ (YHe3)L (Cl)3 Crl 
Or.40 = 3 CoordrYo.= 5 
Cmzdfaated atom Y &Cl 3, 

COUPLBXBS Yftl Cr-S BUYDS 

204 f (SCU) 6 CL: 1 K3 (ag) x 
Ox&o,= 3 Coord.Yo.= 6 
Coord&nated &toss S 6, 

205 [ (dtbeaz) 3 EEJ 
Ot.Yo,= 3 Coordrw.= 6 Gfm6try - 222 
Wordmated atomi s 6, 

206 [ (etxaa)3 CrJ 
OX-Y l 3 Coocd.Yo.= 6 Geoaetrl l 222 
cool hted atom s 6, % 

ABIB1 22 29 (1964) 

Accuracy = 
Class = 8 s 

Yile status = OK 
Refcode = PIROCR 

ACSAA 23 343 (1969) 

Ac;u~$;Y _;i 

f 

Pile atatas = OK 

D aor&ned 
Refcode = BD’LCRC 

BCSJA 33 354 (9960) 

AcgpTg’=‘,# Cta,E"2!&% 

JCSXA 1970 803 (1970) 

Accuracy = 3 
Clam l 76 

Pile status = OK 
Refcode = AllZCCR 

JCSIA 1971 3636 (1971) 

Accuracy = 3 
Claus l 83 

Pile status = OK 
Refcode = TllAfKBlO 

Z?KEA 27 106 (1953) 

Accuracy = 5 Pile status = Hot in file 

BISCA 38 1106 (1968; 
Accuracy = 0 

Class = 85 
Pile statos = Ho coordinates in paper 
Befcode = DTEZCR 

ACBCA 30 2788 (1974) 
Accuracy = 1 

Class = SO 
Pile status = OK 
Refcode = ETXACRlO 



COlPLBXBS YITY Cr-S BOYDS 

207 [ (aotdtc) 3 cc) (C CA2 142) 

Coord IDo = 6 
%%?f;a:ed atori : 6, 

208 [(atmao) crJ 

OX.YO,- 3 COOCd.YO.= b #-_,._.l.l .CIl m‘--r 
kWLYIY.C”. OCY.. s 6, 

209 [ (pyrdtc) 3 Cr 12 ba 

OXdO,-’ 3 CDOEUrkL= b 
Coordm&ted atom S 6* 

COUPLBXES YXl'Y Q-O BOYDS 

Ox.Yo,- 3 Coora.Yo.= 6 
Caordrmated atoms u 6# 

Zli [ (acac)3 ctl (tu)l 

O&Ii 3 Coora.Yo.* 6 
Coor iv’ mated atoas 0 6, 

212 f (acac)3 6x1 

8%: 8 l:a:od Coord &tori UP b = 6 
6, 

213 [ (acac)3 cr] 

Of.Yo = f Coord,Yo,= 6 ,.__-,I__,_, _I --- CwcuzeuLea acome ii 6, 

214 [(a&)3 Crj . 

Cuxdfaated Or.Yo l 3 Coord.m.* atore 0 6 
6# 

Ge08etry = 222 

Geometry = 222 

r;eomtry * 222 

Geoaetry = 22T 

Geo8etsy = 222 

Geo8ettty - 222 

Geometry = 222 

Georetry = 222 

JCDTB 1975 2517 (1975) 

kc racy = 3 
CPass = 80 

Pi e status = OK 
Be code t = KOTCCR 

ACBCI 28 972 (1972) 

Accuracy = 3 a.--- Luaus s 89 
Pile status = OK Eefc'ii&j t C%EXAK 

XlsOCA 15 369 (1976) 

Lccoracy = 3 
Class I 80 

Pile states = OK 
Befcode - PYTCCR 

.“I)*. *r a*a-1. 

ALL 1111 4 33 (lY3lj 

Accutacy = 5 
Class = 81 

Pile status y No coordinates in file 
aefcoae = KOXACR 

cscnc 2 477 (1973) 

Accuracy s 2 
Class * 60 

Pile status = OK 
Refcode = ACBTOR 

ACAfll 1969 30 (1969) 

rccuracy = 5 
Class 8 77 

Pile StatUS . No coordinates fa paper 
Refcode = ACACCAOl 

ACCRA 19 131 (1965) 

Actzgracy * 3 
class * ?7 

Pile status.= OK 
Befcode = ACACCR 

JACSA 92 7620 (1970) 

Accuracy = 5 
Class 8 77 

Pile status = No coordinates in paper 
Befcode = CRACAK 

Absolute configuration 
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t 

Z 

3 



COHPLBXM YITU Cc-0 SOYDS 

224 [ (ox) 2 EC ,(OW)2 Ct: (ox) 21 Ya4 (ag)6 
0X.X 

8 
= 3 C~ocd.40.' 6 Eeoretry = 22C 

Coor hed b&i&U 0 6, 
225 [(ag CE (ac+)2)3 O**) CL (bg/6 

Ox&o,- 3 COOEQ.YO;- 6 
Coordraated btoro 0 6, 

226 [ fag Cf (ac*)Z)3 O**) C1 (ag) 6 

O&YO*= 3 COOfP.YO*= 6 
Coacdtnatod &o&s 0 6, 

227 [bq cr (ac*)4 et 891 

Coofd.Yo.= 6 
ii%: r:ahd atons 0 !i,Cc 1, 8 

228 laq Cr (am) 4 Cc ag) 

Ox.Yo,= 2 Caord.Y3.= 6 
COOtdrnbted btOM 0 5,Ct 1, 

229 [Cl (O@ie)2 CA (Olille)? ccj CA 

Cootdfoated 01.tio l 3 Coord.Xo.- atoas 0 6 
4,CA 2, 

lCAB1 4 

Ace racy I 
Class l 8 s 
ACBCA 26 

Accuracy = 
C am 

f 
= 8 i 

D sotdered 
IIATUA 205 

Ace racy = 
da** l 8 0 
ACBCA 27 

kCRA '6 

Accoracy l 4 
clam * ,81 
JCCCA 1915 

Ace racy a 2 
C!ars = 84 

11 (1976) 
Pi a status = IO coordinated ia paper 

# Be code = SCRXO; 
673 (1970) 

lrile atatw. - lltror in data 
Befcode = CRACoPll 

694 (1965) 

~~~o~~~u~*~~~ coordinates ia paper 

1664 (1971) 

Pile statue - Ilo coordinates in fire 
Pefcode = CRAQAC 

190 (1975). 
lilir statue m 110 coordinates in paper 
Befcode = CllM’flC 
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TABLE 2 

Alphabetical lit of ligand abbreviations 

Fig. 2 Abbrevia- Formula Name Chromium 
tion complex no. 

29 abnbn 
211 ac 
212 ac* 
221 acac 

53 acn 
18 acphoh 

154 a=w= 

157 aesal 
166 ala 

54 aH 
58 az* 
27 a-rap 
9 anis 

30 a&h 
196 aq 

197 
104 

aq* 
asfl 

C13H1402 

GH302 

CZH302 

W-W2 

C3H3N 

W-Wz 

GlHlsN70z 

GHlxNzO 

C3ki6N02 

C3H5 

C3Hs 

CloHd 

w-w 

C14H10 

H2O 

H2O 

C6Hl4&2F2 

103 asf2 C6H13h2F3 

102 asi C6H,2&2aF'3 

105 asf5 C7H13h2CIF 

107 asf6 C12H26&2 

98 AsMe 
99 AsMe * 

100 As2Me4 
101 As2Me4 * 
109 As2Ph2 ** 
167 am 
226 am 
165 bala 
43 bcudp 
44 bcudt 

59 bdn c4I-b 
14 bdpm C2sH22AS2 

76 berm C7H7 

140 bg W-W'Js 

21 bhbz ClOHl402 
143 bigua C2H11Ns 

q-exe-!&acetoxybenznorhornenyl 
aeetato 
@-acetat 
2,4_pentanedionato [acetyl- 
acetonatoj 
1-2-q-acrylonitrile 
v-o-hydroxyacetophenone 
2,6-diacetylpyridine-bii (semicar- 
baxone) 
2-aminoethylsaIicyIideneiminato 
w&minato 
13-r@llyl 
~-1-3’tl-allyl 
5-loo-~inonaphtb~ene 
I-6-q-anisole 
1-5,14q-anthracene 
aquo 

p-aquo 
1,2-bis(dimethylarsino)-l,l-di- 
fiuoroethane 
1,2bis(dimethylarsino)-1,1,2- 
trifiuoroethane 
1,2-bis(dimethylarsino)-l&,2- 
trifluoro-2-ehloroethane 
1,3-bis(dimethylarsino)-2- 
chloro-1,1,3,3-tetrafiuoropropane 
1,3-bis(dimethyIarsino)-2.2,4,4- 
tetracyclobutane 
dimethylarsino 
@-dimethylarsino 
1,1,2,2-tetramethyl-diarsine 
I.r_1,1,2,2-tetramethyl-diarsine 
pa-arsenobenzene 
asparaginato 
3-acetylcamphorato 
fl-alaninato 
v-bicyclo(4.4.1) undecapentene 
1-4-q-bicyclo(4.4.1) undeca- 
1,3&triene 
1-2-rt, 3-4-q-butadiene 
bis(diphenylarsino)methane 
benzyl 
biguanidato 
1,2-bis(1hydroxyethyl)benzene 
biguanidine 

55 

225-8 

Zll-3,219 

40 

184 
179 

79.84 
84 
52 
32 
56 

184,190, 
195,197, 
200,210, 
225-8 

100 

104 

103 

102 

101 

98 

105 
99 

214 

70 

71 

31 

159 
41 
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TABLE 2 (continued) 

Fig, 2 Abbrevia- Formula Name Chromium 
tion complex no. 

12 biph * C12Hso 

139 biu CzHzN302 

48 bman C16H14 

57 
118 

C4Hs 

C3oHd~2 

147 Go&N2 

@-1,2,6-q, 1’,2’,6’-q-biphenyi 
biureto 
1,6.&l&bis-methano (14) 
annulene 
2-3-tl_but-2-ene 
N,N-bii( 2phenylphosphinoethyl) 
ethylamine 
2,2 -bipyridine 

231 
232 
219 

80 
75 

183 
7 

bn 

bPPpe 

bPy 

Br 
Br *- 
bracac 
3t 
Bu 
buxan 
bz 

Br bromo 
Br p-bromo 
CSH,BrCa 3-bromopropane-2,4-dionato 

C4H9 t-butyl 
C4& n-butyl 
CsH90S2 n-butylxanthato 
C6H6 v-benzene 

223 cat C6H402 

83 chamvc CioHt7NO 

233 Cl Cl 

chatecholato 
cyclohexylamino-(l-methoxy- 
vinyl)carbene 
chloro 

234 
220 

72 
88 

Cl* 
clacac 

ze 

Cl I.r-chloro 
CsH6C102 3cbloropropane-2,4-dionato 
C2H3 methylmethinyl 
CN cyan0 

108 cnma * CaH27Aw cyclonona(methylarsine) 
89 CNMe CaHsN .methylisonitrile 
64 co co carbonyl 

65 co* co 
92 COOME C2H302 

49 cot W&o 

1 CP GHs 

66 cp $1 WG 

91 cs cs 

82 demc C6&3N 

171 dhazb Cl2HsN202 

51 dhocl * C14H14 
106 diars C10H16~2 
150 dien C4Hdb 

206 diox C4HS02 

116 diphos C26H24P2 

p-carbonyl 
methoxycarbonyl 
l-(ig-cycloocta-1,3&riene 
q-cyclopentadienyl 
cyclopentadien’l-yl 
thiocarbonyl 
dietbylamino(methyl)-carbene 
o,o’-diiydroxy-trons-axobenzene 
tram-6a, 12a-dihydrooctalene 
o-phenylbia(dhnethylarsine) 
4.5diamino-3azapentane[dieth- 
yltriamine] 
dioxane 
1,2bii(diphenylphosphine)- 

35-6 

75 

118 
141-3, 
187-S 
95 

220-l 

l-6, 
27-30 
215 

87 
146, 
200-3, 
229 

222 
95-96 

126-33, 
139-40, 
144 
106 

12-3,22, 
24-78, 
80-3, 
85-12s 
23 

76 
12-21 

88 
193 
78 

121,202 

ethane 115 
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TABLE 2 (continued) 

Fig. 2 Abbrevia- Formula Name Chromium 
tion complex no. 

6 dmcht CI lH1zS 

36 dmdhpy W&IN 

90 dmec GJ-b INO 
216 dmg VWWh 
63 dmnbn G&4 

204 dmso C2H60S 
2 dpful Cl&4 

70 dphcp GsHm 
185 dtbenz G&S2 
137 dtmsa C6Hr sNSiz 
227 edta es&N208 
142 en C2H8N2 

158 ensal 

45 eopaz Cl8H1602 

73 Et 
184 etdtc 

52 etn 
179 etxan 
209 form 
164 dY 
155 glYglY 

95 H 
96 H* 

222 hacac 
141 hbg 
217 hdmg 

39 hehrz 
169 his $1 
146 his $2 
156 his $3 

61 hmbcbx 

C2& 

WboNS2 

C2H4 

C3HsS3 
CH02 
W&NOZ 
GH-INzO~ 
H 
H 
CSH802 

C2Hd’Js 

C4H7N202 

G2H3oB3N3 

C6H8N302 

C6HsN302 

C6H8N302 

Cl2H18 

25 hmbz Cl?&8 
23 hmpt Cl II5160 

172 hnhb hH~N304 

24 hppt G6Hll30 

218 h2 dmg 
210 h2 ox 

32 h2 phenel 
33 h2 phene9 

C4H8N204 

C2H204 

C14H12 

C14H12 

l-3,9-10-q-5,7-dimethyI-4H- 
cyclohepta(c)thiophene 
q-1,4-dimethyl-1,2-dihydro- 
pyridine 
dimethylamino(ethoxy)carbene 
diethylglyoximato( 2-) 
?,7-dimethoxynorborn-2-ene 
dimethylsulfoxide 
l-W-q-diphenylfulvene 
2,3-diphenylcyclopropenylidene 
dithiobenzato 
di( trimethy~silyl)amido 
ethylenediaminetetraacetato 
ethylenediamine 

N,N’-ethyienebis(salicylidene- 
iminato) 
q-l-ethoxy-3-oxo-3a-phenyl- 
3,3a-dihyroxoazulene 
‘ethyl 
N,N’-diethylthiocarbamato 
q-ethylene 
ethylthioxanthato 
format0 
glycinato 
glycylglycinato 
hydrido 
p-hydrido 
2,4-pentadione 
biguanide 
dimethylglyoximato( l-) 
rl_hexaethylborazine . 
histidinyl-NO 
hiitidinyl-NN’ 
histidinyl-NN’O 
2-3,5-6-qz-bexamethylbicyclo- 
(2.2.0)hexa-2,5-diene 
hexamethylbenzene 
q-o-( 1-hydroxyl-l-methylpropyl) 
toluene 
(2-hydroxynaphthalene-l-azo)- 
(2’-hydroxy-Q’-nitrobenzene) 
v-o-( I.-hydroxyl-1-phenylpropyl). 
toluene 
dimethylglyoxime 
oxalic acid 
9-14_rl_l,&dihydrophenanthrene 
l-4,11-12q-Q,lO-dihydrophen- 

26 

63 
89 

83 

22 
90 

205 
169,198 

166-5, 
171-2, 
178, 183, 
190-1, 
20*1 

195 

72 

206 

185,196 

97 

166 

66 

173 

80 
51 

42 

194 

43-4 

58 

anthrene 57 
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TABLE 2 (continued) 

Fig. 2 Abbrevia- Formula Name Chromium 
tion complex no. 

228 h4 edta 
229 I 
230 I* 
214 maI 

56 mail 
71 Me 
4 mew 

81 mmac 
85 mmc 
19 moacph 
20 mohebs 

C6H8N208 
I 
I 
c3H204 

C4H7 

CR3 

CsH7N 

C3H7N 

C3H60 

CGxoO2 

W-h202 

69 moph 
182 mordtc 

84 mphtc 
78 mpp 
16 mtolt 

119 N 
26 nap 
60 nbd 
62 nbdl 

129 NC0 
130 NCS 
124 NH 
125 NH* 
133 NHMe2 
126 NH2 
127 NH2 * 
128 NH3 

C7H70 
CSH8NOS2 

CsHsS 

Go%3 

C8H702 

EOH8 

C7H8 

C7H7 
CNO 
CNS 
NH 

:%,N 
NH2 
NH2 

NH3 

ethylenediaminetetraacetic acid 
iodo 
&-iodo 
maIonato(Z-) 
1-3-q-2-methylally 
methyl 
N-methyIpyrroIe 
methyIamino(methyl)carbene 
methyl(methoxy)carbene 
q-o-methoxyacetophenone 
q-o-methoxy( I’-hydroxyethyl) 
benzene 
2-methoxyphenyl 
rno~~~no-dithioc~bamato 
methyI(pheny~thio)~~hene 
Z-methyl, 2-phenylpropyl 
q-m-tohaate 
nitrido 
1-5,10-q-naphthaiene 
l-2-r&34-ri-norbornadiene 
norhornadien4-yl 
isocyanato 
isothiocyanato 
imido 
pfl-imido 
dimethylaxnine 
amido 
&-amid0 
amine 

131 NMe * CHaN p-methylimido 
132 NMe2 * CaH,N Cr_dimethylamido 
134 NMe3 CaHsN trimethylamine 
120 NO NO nitrosyl 

121 NO* 
122 NO2 
136 NPi2 
123 N3 
190 0 

NO 
NO2 

C6Hl4N 
N 
O3 

/knitrosy 
nitro 
diisopropylaminato 
aaido 
0x0 

191 Of 
192 0** 
193 0 *** 

173 odabl 

0 
0 
0 
Cd%3Br&O3 

pox0 

CL3*= 

114--o 
1-(4-bromophenyl)-3-methyl+ 
pyraxolone_4diazo-(3-methyl- 
anthaniiate) 

96,125 

216,223 

134,137 
24 
91 
94 
45 

46 
143 
207 

92 
136 
47 

53 
81 

14 
147-50 

15 

147-9, 
151-8, 
175-7, 
182 

16-7 
203 
14-20, 

119,139- 
40,169 
15,18 

170 

187-9, 
199 
1767 
225-6 

192 
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TABLE 2 (continued) 

Fig. 2. Abbrevia- Formula Name Chromium 
tion complex no. 

202 OEt 
203 OEt * 
180 oexan 
194 OH 
195 OH* 

ethoxo 
i,tsthoxo 
0-ethylxanthato 
hydroxo 
Ct_hydroxo 

201 OHMe CH40 methanol 
198 OMe CH30 methoxo 
199 OMe * CH30 &-methoxo 
188 ON0 NO2 nitrito 
189 ON02 NO3 nitrato 

15 otn C7GN q-o-toluidine 
17 otolt C8H702 p-o-toluate 

213 ox G&34 oxalato( 2) 

207 02 02 peroxo 

208 02* 02 
225 02PPh2 * Cl2H1202P 
162 pen CsHgN02S 

67 Ph CeHs 
42 phcht Cl3H12 

10 PhCOMe G3%0 
11 PhCOOMe C8%302 
94 phdo WMb 

149 phen CI 2&N2 

p-peroxo 
p-diphenylphosphinato 
penicillammato 
phenyl 
exo-7-phenylcyclohepta-1,3,5- 
triene 
q-acetophenone 
q-methylbenzoate 
2’-(2-phenyl-1,3-dioxolano) 
l,lO-phenanthroline 

31 phene C14H10 1-4,11-12-q-phenanthrene 
138 phlen Cd51 1N o-phenylethylamine 
110 PH3 %P phosphine 

79 Pi C3H7 
3 pmcp ‘AoH 

112 PMePh2 C13H13P 
111 PMe3 C3W’ 

86 pmoc W-N 
74 Pn C3H7 

113 PO3 Ph3 C1aH1503P 
186 ppdk C7Hl4NS2 
117 ppepb * C34H33P3 

i-propyl 
q-pentamethylcyclopentadiene 
methyldiphenyl.phosphinc 
trimethylphosnhine 
phenyl(metho$y)carbene 
n-propyl 
triphenoxyphosphine 
N,N-di-n-propyldithiocarbamato 

114 PPh3 ClaHld’ 
13 PPh3 * GaH1d 

215 propon C3H302 
135 Py ‘WW’J 

C(-phenyl-bis( 2.diphenylphosphino- 
ethyl)phosphine lli-2 
triphenylphosphine 38,110 
@+riphenylphosphine 39 
1,3-propanedionato 218 
pyridine 199 

220 
208 

175, 
X80-3, 
196, 
223-4 
229 

221-2 

48 
49 
178,191, 
210,217, 
224 
144,187- 
90,199 

219 
173 
135,142 

68 

3”: 37-8 
145’ 
189-1, 
189 
59-61 

108,114, 
116-7 

23 
119 
95 
93 

109,113 
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TABLE 2 (continued) 

Fig. 2 Abbrevia- Formula Name Chromium 
tion complex no. 

35 PyMe2 
i81 pyrdm 
170 quin 
187 sac 
178 sbenzet 
163 sc 
175 SCN 
160 sen 

97 SnCl2 * 
177 SPh * 
176 SPMe3 

77 sty 
22 tbba 
28 tcddn 

‘WW 
Cs%N% 
CaH,NO 

C2H202S 

GJ% 2s 

205 thf 
5 thp 

46 tmcht4 

CHsNaO 
CNS 
CaH6NS 
cl&3 

GHsS 
C3HgPS 
CsH9 

cl l&402 

GoH12 

C4HsO 

c4I-w 

ClZH14S 

47 tmcht3 C12H14S 

50 tmcotn C12H16 

148 tmim C1oWzoN4 

55 tmm c4H6 
93 tmn C4Hs 
34 tmnoc &OH24 

87 tmsm C4Hr rSi 
68 to1 C7I-h 

8 toln C7H8 
115 tphp C23H17p 

40 tphp $1 C23H17p 
151 tren C&lsN4 
152 tien ‘%Hl8N4 
153 trier& * Cl~H24N40l2 

41 trap C7H60 
224 tropn c7H502 
159 LX! CHsNsS 
161 tsn CsH5NafW 
174 tu CH4N2S’ 
200 ur C&N20 
168 val W&N02 
144 12pn C3HioN2 
145 13pn C3H1oN2 

37 3edhmpy %Ht 3N 

38 5edhmpy GHl3N 

q-2,6-dimethyipyridine 
pyrrolidinecarbodithioato 
quinolinato 
mercaptoacetato( 2-) 
benzyletbylsulphide 
semicarbazide 
thiocyanato 
mercaptoethylamine 

,p-dicblorostanno 
p-benzthiolato 
t~methyiphosphinesu~phide 
styrenyl 
4-t-butylbenzoic acid 
2-5q-tricyclo(4.31.0)-deca-2,4- 
diene 
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thiophene 
4-S+4,5,7-trimethyl-4H-cyelo- 
hep~(b)-thiophene 
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hepta( b)thiophene 
l-6-*1_1,3,5,7-tetramethylcyclo- 
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NN’N”N” tetramethylbis(imid- 
azolidind-ylidene) 
trimetbylmethane 
tetramethylene 
1,3,3,5-tetramethyl-7-(1’,2’- 
naphtho)bicyclo(3.2.l)octene 
trimethylsily~methyl 
to1y1 
Q-toluene 
2,4,6-triphenylphosphorin 
?j-2,4,6-triphenylphosphorin 
2,2’2”-triaminotiethylamine 
triethylenetetramine 
tiethylenetetraminehexaacetato 
r+opone 
tropolonato 
thiosemicarbaxide 
thiosemicarbazone 
thiourea 
urea 
valine 
1,2-propanediamine 
1,3-propanediamine 
r/-3-ethyl-l,Z-diiydto-l-methyl- 
pyridine 
7)-!kthyl-1,2-dihydro-l-methyl- 
pyridine 

10-l 
209 
186 
172 
122 

204 
171 
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19,124 

123 

50 

54 
146,198 
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74 

73 

77 

120 
82 

138 

62 
141 
146 

7-9 
107 

67 

197 
69 
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167-8 
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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 A&a Gryst., A 
ACAMY. her. Cry&. Ass. Mtg. (Spring) 
ACAPC Acta Chem. &and., A 
ACBCA Acta Cry&., 3 
ACCRA Acta Cry&. 
ACIEA Angew. Chem. Internat. Edn. 
ACSAA Acta Chem. Stand. 
ANCEA Angew. Chem. (German Edn.) 
ARKEA Ark. Remi. 
SCSJA Bull. Chem- Sac. Japan 
CCUMA Clrem. Comm. 
CHBEA Chem. Berichte 
CHDCA C.R. Acad. Sci, Paris, C 
CMLTA C&em. Letters 
CSCMC Cry& Structure Comm. 
DANKA DoMady Akad. Nauk SSSR 
HCACA Hely. Chim. Acta 
ICHAA Inorg. Chim, Aeta 
INOCA Inorg. Chem. 
JACSA J. Amer. C&em. Sot, 
JCCCA J. Chem. Sot., Chem. Comm. 
JCDTB J. Chem. Sot., Dalton Trans. 
JCMLB J, Cry&. Mol. structure 
JCFSA 3, Chem, Phys. 
JCSIA J. Clrem. Sot., A 
JCSOA J. Chem. Sot. 
JCSPA J. Chem. Sot., B 
JORCA J. Organometallie Chem. 
NATUA Nature 
RISCA Ricerca Scientifica 
ZFEHA 2%. Fiz, Ehim. 
ZSTRA Zh. Strukt. Rhim, 
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Fig. 2. Structural diagrams of ligands listed alphabetically in Table 2. The distances (in 
pm) are the mean values (or range of values) found in the Cr complexes. 


