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1 : 1 Addition compound of mokzecular oxygen with ethylene bis (acetylacetsneirninatoj- 
cobalt (II) monopyridinate, [Co(acacen). 0, .py] 

(Pz, /c) 2 = 4, R = 1% for 587 independent reflections. The structure consists of dis- 
crete molecules in which the cobalt atom has a hexacoordinate stereochemistry; axial 
~y~d~e (Co-N, 2-15 (4) A) d one of the 02 molecule (Co-0, I.95 (5) A)* 
The ~uadride~tate ~~g~ds occupy the four e u~t~~~p~~~~~~~* 

M, Cal&a& G, Nardin, L. Randaccio and G. Tauzher, Inorg. I\lucZ. Chem. Letlh, 9 (19’33) 

419_ 

(Pz~ jc$ 2 = 4, R =z 9.5% for I301 ~~dep~~de~t reflecrions. The anionic l~g~ds act as 
t~de~tate ligands and eight-~uordinat~o~ to ~r~~iu~ is realized by an irregular hex- 
agon of six oxygen atoms bonded in the base plane which is normal to the linear uranyl 

oup, The so&urn ions are surrounded by carboxylic oxygens in an approximate octa- 

hedron, 

The silver perchlorate adduct of iron (III) t~sac~~la~eto~ate, Fe(AA)s .AgCl?& 
(p3., jc) 2 = 4, R = 13% for 1100 reflections. The oxygens of the acetylacetonate 
groups are arranged octahedrally around the iron atom. Fe-0 [average), I-99 a. Silver 
is bonded to an acetylacetonate oxygen and to one of the perchlorate oxygens and 
~~~~i~~ ~ig#~~ pyr~i~~ ~~~rd~atio~~ as fo r p~rc~orate aromatic 
complexes- 

LX, Nassimbeni d M.M. Thackeray, Irzorg, W.&. Ghem. I,ett,, 9 (1973) 539, 

Erbium acetate tetrahydrate 
(Pj) 2 = 2, R = 10.6% for 220’7 reflections. Two of the independent carbonyl groups 
kn the ~~n~~~rnrnet~~ dimer are ~~d~~t~te ~yefic whife the third is t~~~~~t~t~ bridge- 
cyclic, The COQ~ ation number of erb~um iS e, and the polyhedron can be des- 
cribed as a three-vertex trigonal prism. 

L.A. Aslanov, I.K. Abdul’ Minev, M.A. Porti-K&hits and V.I. Inanov, Doll. C&m., 205 
(1972) 568. 
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88 M. KEETON 

Cadmium.hexacyanocobaltate (III)(A) md cadmium hexacyanocobaltate (III) hydrate 

@I 
R = 10,5$% and 7-3~ respectively- The ~~y~~~~~~~ does not affect the 
~ter~t~~~ distances. s--C, l-91; C-N, 1.13, and Cd-N, 2.25 a. 

G, Ron, A, Ludi and P. Engel, Cfiimia, 27 (I 973) 77. 

C&- (A) and trans- (B) PtClz [CfNPhCH2 jz ] PEt, 
~~~~~~ 2 =: 4, R = 4.8% fur 1808 r~~~cti~ns (A). The co~rd~~tio~ ptiine of the plat- 
mu atom coincides w:th the e~st~l raptic mirror plane to which the ale-mem- 

containing the carbene atom is perpendicular. The geometries ofthe car- 

bene ligands are very similar in the two compounds. 
D.J. Cardin, B. Cetinkaya, E. Cetinkaya, M.F. Lappert, L.J. Muir and K.W. Muir, J, 
~~~n~~~~~~~. C!1em, 44 ( 1,972) C59. 

(p2r In) 2 = 4. A distorted trigonal bipyramidai con0 ration is found fur the arrange- 
ment of the five phenyl ligands about the five-coordi e Crrrr ion. Steric hindrance 
and the Jahn-Teller effect explain the deviations from ideal &I, symmetry. The Cr-C 
distances are snorter thaw the usual true o-bond lengths, 

E_ ~~~er~ I_ ause and K_ ~chmiede~echt~ J_ ~~~~~~~~~~~~~ ~~~~~~. > 4.4 (X972) 127, 

(Li& I-i, CrC13 .2C4H8 02).C4H802 
(Pi) Z = 1, R = 9.3% for 1614 observed reflections. The point symmetry of the mole- 
cule is Cj. The metal atoms contain Cl and dioxane brid es: Cr-Cl-3--Ei-dioxane- 
Li’-CL-3’~Cr’, The ~~r~mi~rn (III) is ~~ord~~ated by an antip~sm with t~jgo~~ and 
pe~tago~~ (~-~~~~ope~tadie~y~ ring) faces. The Cr-C~Cp~ d~sta~~es differ s~~~~~~~~y 

(mean 2.26 A)_ 
B. Miiller and J. Krausse, J. Brganometd Ckm, 44 ( 1972) 141. 

N- f2-(Chloromercuri) ethyl] diethylamine, (CH,), -NC 

(p;!, f,+ Z = 4, R = 56% for SS6 ~~de~~~d~~t reflect i~tramul~~ 
cular G~~rdiRa~o~, in accord with NMR o servations. N-Hg ~i~term~l~~~l~~~, 2.77 (2) 
A, which is less than the van der Wadis contact distance. 

K. Toman and G.G. Ness, J. Organometd Chem., 49 ( 1973) 133. 

Two metal carbonyl derivatives of PH3 : (CO>, Cr(PHa)s (A) and (CO)s Cr(PH3 1 (B) 

(KG lt@ 2 = 2, R = S,6% (A). The idealized o~t~~dr~ rn~l~~u~~ (A) shows approx~- 
mate CLjy symmetry. Cr-P(mean), 2.34~~3) A. [Pnnra) 2 = 4(B). The pH3 group is 
c&or&red over three mutually cis positions of the coordination octahedron. Stnw 
tura.I parameters are very similar to those of (A). 

G. Huttner and S. Scheile,X Organometcrl. G~nz., 47 (‘1973) 383. 
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[Tris (trimethylsiiyl) silyl pen tacarbonylmanganese (Mea Si), SiMn(CO), 
far 8 IS independent reflections, The coordination geometry 

ct~edr~ and that about the ~~i~u~ atom bedded 
~~~~~s~ atom is t~~r~~d . Si-Mn is 2.564 (6) A and shows no rnu~ti~~e 

n, J. Simpson and W.T, Rsbinson, J. O@aaomefal. C&m., 47 (1973) 403. 

The reaction product of ~y~~~pentadi~~~ with 2-fe~~~enyl-2-pr~~~~ cation 
(P2, fc) 2 = 4, R = f I%- 924 ind nt re~~~t~~~s_ The iron atom is a ~~r~~~di~~~~~ 
distmce of 1.64f I) IL from boti and the two ~y~l~~e~tad~~~y~ rings are in the 
eclipsed conformation with mean n-to-carbon bond lengths of 1,422 (4) arxd 
1.420 (4) A. 

T.S. Cameron, J.F. Ma ire, T-D_ Turbett and W.E. Watts, J. Qrganametul. Ckm., 49 
(1973) C79. 

BisEFr_[(trifluoromethyl) sekno] manganese tetracarbonyi) 
(I?& /c) 2 = 2, R = 11.5% for 833 unique reflections. The molecule has a crystalls- 
graphic centre of symmetry and is based on a planar [MnSelz unit with four almost 

Pull-Se bonds. Mn-Mn, 3.74; Se-Se, 3-3 1 A; Se-Mn-Se, 83. lo; Mn-Se-Mn, 
96.9”; ~-C~rn~a~~ 1. -83; C-~~rn~~~~ l-16; Se-C, I-97; C-~~rn~~~, 1.3 1 i% - 

C.5, ~~~~d~~ and GM. ~~e~d~ck~ J. ~~~~~~u~~~~~ ~~~~~~, 40 (19~~~ f ‘jrS_ 

[(n-C5 Hs)Fe(CO),(C%Ph) CuCl] 2 
(PZ1 ia) 2 = 4, R = 9,S% for 1838 reflections. In the dimeric complex there are two 
asymmetric units related by a eentre of inversion. The Cuz Cl2 ring is planar with 
an&s at Cu and Cl, 94. 
and Cu--Cu is 3.~75(4~ the 
phenyiethynyl grou with the Cu2 Cl2 ring. 

M-1. Bruce, R. Clark, J ctfem., 42 (1972) 
c107. 

Two ~-diene-n5cycfopentadienylrhodium (I) c~rnp~ex~s 
(PZI In) Z = 4, R = 5,7% for 1724 ~~~~~ti~ns ($9 Hg Cl* Rh) (A) 
R = 525% for 1752 reflections (Cr 1 HI 5 Rh) (B). The r-cyclopen 
butadiene group are both planar in the two compounds, intersecting at 12.3* and 

The metal atom is respectively 1.88 md I.64 li. (A) and 1.87 and 

Z, R,mti and P. KuSnierek, Rocz C&m,, 46 (1972) 1441. 



Rubidium trihydrogen selcnite, RbH3(Se0,)2 
(El 21 2il ) 2 = 3, R = 3.0% for 1173, independent refkctions. The stntcture consists 
of two types of chain at rigl~t acmes, one built up of 2 Se% moIe~uIes Ii~~~d by 

hydrogen colds and the Q s linked by X$7 I (12) A hy- 
drogen bonds. The rubidium atom is surrounded by t oxygen atoms forming a 
distorted cube. Rb-0,12.94-3.19 i% 

R. Tellgren, D, Ahmad and R. Liminga, J. Solid Bate Charm, 6 (1973) 250. 

Tech .PC15 ~=~C~~~TeC~~ -) 
frma2) ‘2 = 8, R = s,%%* esides isolated PC14 + cations (P-CIfmean), I.925 A) with 
nearly r, symmetry, the structure contains chain-like polymeric (TeCZS -)n anions 
with distorted octahedral coordination of the Te atoms. In the series TeC16 *--PC14 T 

TeCls - ) Ted&, TeC13+--Al& -, Teas+ --AsF6-, an increasing sterk activity of the 

inert electron pair is observed and is discussed in co~~~ctian with vibr~~ionaI spectros- 
topic resufts. 

B. Krebs, B. Buss and W. Berger, 2. Armor&+ A& Ckerrz., 397 (1973) I a 

Pb4 S&r,, PbS Sz I6 and 
The compounds have ommon structural features with the pure halides of lead, in 

r6 aII Pb atoms have trigand prismatic c~ord~~~~a~ by Br(Se), add~t~an~ 
~t~~~ the ~oo~di~at~a~ to 7,8 or 9. In Pb3&16 

some of the Pb atoms are surrounded by 61 + 1s or 51-t- 3s in the same extended trig- 

onal prismatic arrangement, others are in the centre ofPb16 octa.hedr;i. F‘b,S:!Brlo is 
isostructural with Th7 S1 2. 

InTeCl 
(P21/c)Z= 8,R = 8.4% for933 observed reflections, The compound represents a new 

ternary defect tetrahedral type. Stron ly distorted InTe3 Cl tetrahedra form layer corn- 
plexes situated parallel to the ( 100) p e by sharing corners and edges which are 

Te atoms. The Te atoms are surruund~d by three In atoms in an approxi- 
~yramjdaI ~rr~ngern~~t _ 

enberger and I-I. Hahn, 2. Artorg. A&. CIte~lt., 396 (197 

Two mononuclear peroxotitnnium(IV) dipicolinates, [TiQz(C7 Hs 04 N) (HZ 0)~ ]* 2& 0 (A) 
and K2 [TiOl (C,H30&!)F1 1. 2Hz0 (B) 

(Pi) Z = 2, R = 2.7% far 34SS r~~~c~~~~~ (A); (P2, /cl 2 = 4, R = 5.1% fur 2324 re- 
$. The titanium adorns are cQordi~at~d a~~roximateIy ~e~ta~o~al~bi~yram- 

oup and the chelate Iigand occupying the equatorial sites and 
with Mz 0 or F- forming the apices, 0-O bond length in the peroxo group is the 
same in alI structures but there is a s t variation in the Ti-peroxide distances appar- 

ently connected with the colours of e compounds, The more basic the apical ligands, 
(H, 0 -+ f;- + ~-oxygen) the Gwen the frequency of the absarpt~o~ band, the longer 
the Ti-~e~o~d~ distances and the shorter tfre apic 

D. Schwarzenbach, liepv, t?rtlim Acra, 55 (1972) 2990. 



dibenzoylethylene) iron 
for 1800 unique reflections. The metal atom has a trigor& 

bi~yrarn~d~ c~~rdi~ati~n tith the ~~y~en~c bond in the equators Position, The plan- 
arity sf the ~t~y~~~ic ligand is d~~~r~y~d and the d~~~~~ bond is inclined to the equa- 
torial plane of the bipyramid, C=6(coordinated), 1.47; Fe-C(olefm) 2-10 A, 

V-G. Andrianov, Yu.T, Struchkov, NJ. Rybinskaya, L,V. Rybin and N.T. Gubznko, J1 
9n1ct. ch?m ftJSSRJ, 13 (1972) 86. 

ot~iacetato~~pP~~ (II) t~~d~~t~, LiCu 
(P2 L 2 l 2 I) Z = 4, R = 12.0%. The seclude consists sf chains 
anions parailel to the C axis, lithium ns and water mole 
hedran of copper is a distorted tetra pyramid and the co n is analogous to 
the coordination polyhedra in Cuz E _4H2 0. Cu-N, 1.85 
2.03 A. The tong Cu-0 bond directed towards the vertex of the pyramid. 

ova, A_M, ~~~~-K~shits~ ND. ~~it~of~ova and 
L-1. ~~~~ywe~~~, J. Sngict. Cite ), 13 (19721 166. 

(pa, ZZ1 2,) 2 = 4, R = 11.4% fcr 12tjO independent reflections, In the octahedral 
molecule I and water are cis to eae other. Ni-N, X0?-2&l 1 a; Ni-H,U is 2.13 .&; 
N&-I, 2.9 1 &_ The me t~~~~~c~~s have ~~~~~~~~ eonfi ration and a KK’ co~f~~a~on. 
The parameters of the tuto e~yl~~~di~ine ligmds are similar to those found in other 
Ni complexes. 

L.Kh. Minacheva, AS, Antsyshkina and M.A. Porzti-Koshits, 1 SW.&_ Chem_ (USSR), 
13 (1972) 71. 

HYd~~i~iUrn oxopenta ~o~o~ioba~e 
(fitam) Z=4,R = 11.5% for 700 i The 
octahedral with Nb-0 1.75(2) & F (trans) 2*21(2); Nb-F (cis) 1.93(2) and 
I.96(2). The niobium atom is displaced by 0.27 li. from the equatorial plane of the 

sPh of the ligands in the direction of the oxygen a m. O-Nb-F (cis) is 101 (If”_ 
VU-E. ~~o~ov~, V.f_ ~~omov, V-6, Kuznctsuv and 
~~~~~~~ 13 (1972) 165 

Necldymium nitrate-dimethyl sulphoxide complex 
(CZ/e) 2 = 4, R = 9.2% for I I 14 independent reflections. The met 
two-fold symmetry z&s and the ~oo~~ation polyhedra has ten vertices, four of which 
are ~~~~Pie~ by thy1 sulp~~x~~~ sxygen at from three ~~d~~t~t~ nit~~~~~ 

tion polyhedron can be de ed in terms of a d~d~~~~dru~ 
with two doubled @-type vertices. Nd=ODMSO, 2.37; Nd-ON,,, 2+64 A 

LA. Aslanuv, L-1. Soleva, M.A. Porai-Koshits and S.S, Gookhberg, J. S@~ct. Chem. 

(USSR), 13 (1972) 610. 
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n-Cyclopentadienyl-lr-diphenylacetylene manoearbonyltriphenylstannylirom, 
Phs Sn-Fe(CO).(~-Ct phi) cp. 

(P21 /c) 2 = 4, The iron is coordinated with the z-cyclapentadienyl ligad (Fe-C, 
2.15 a), The valence an e at the carbon atoms of the ~~~rd~at~d triple bond is 153”. 
~~~(rne~), 2.21 JL 

V.E. ShkIober, V.V. Skripkin, A.E, Gusev an 
13 (1972) 698. 

(IV-Benzyl-&prolinato) (~-b~~y~-~pr~linat~~ copper (II), Cu [(CHp)3CH(NH.CH2 C6 HS) 

COW 
(P2, lb) 2 = 2, R = 16.8%~ for 800 ~depe~d~~t refiections, In the ~e~tr~syrnrnet~~ 
molecule, the coordinatian of the copper atom is square planar with two oxygen atoms 

5 A) and two nitrogen atoms (Gu-N, 1.92 a) of the two chelate amino 
acids. 

G.G. ~~k~dr~v~ Yu,Y_ Str~~~~v, A.A. K~rg~~v* S.V, R~~~z~ and VA, ~~v~~v, 
9, ~~~~~. C’frem ~~~~~~, 13 (1972) 624* 

KS W% 12 I%9 

(B2Jb) Z = 4, R = 15%. The structure consists of [(UO,), 9 Is- anions afld K+ 
cations. The dimeric anion consists of two pentagonal bipyramids, with a bridging 
fluorine, as ~~~~~n ver~ex~ ‘I&e equa~~~~ planes of the b~pyr~~d form an angle of 
album 130” witi each other arrd are so ettrfiat distorted. Th6 U02’ gs~u 

t linear and symmetrical structure and their orientation 
of the bipyramid in which the five F atoms are arranged 

is approximately normal, 
Yu.N. M~~~v, A-A. Udovenko, V.G. Kuz~~ tsov and R.L, Davidovich, J. ZWWC~. Clzenr, 
~~~~~~, 13 f 1972) 694. 

Csq [(UC, 12 y”s I .2H2 0 
(f 2, jc) 2 ~2, R = 16%. The main structural units are dimeric [(U&)2 F,] 4- anions, 
Cs” cations and water molecules. The dirneric anion consists of two pentagonal bipyr- 
amids with one cummon edge, F-F. The almost linear 
are oriented a~~r~x~ate~y n~~~~~ to the e~~at~r~~ 
which the five F atoms are arranged. 

Yu.N. vich, A.A. IJdsvenko, V-G_ Kuznetsov and RN. Shchelokov, .I. Strut. 
Chem 13 (1972) 695, 

~~udymium ~t~y~ened~~~~t~traacetat~ b~ydrate, (CN 
4_ The stature ~~~s~ts of ~exad~ntate c 

‘and [CN3 I-Is ] * cations. The nei 
dymium atom consists of two nitrogen atoms and four oxygens, and three waters 
forming an asymmetric nine-apex structure. Nd-0,2.53 and Nd-N, 2,83 A. 

Ya.M. Nesterova, S.G, Zbryskaya, T.N. Pofynova and M-A, Porai-Koshits, J, Str~cf. Chem. 
~~~~~~~ 13 ( I9725 69I. 



Magnesium zinc ethylenediaminetetraacetate hextiydrate, 

(&a2,) 2 = 4. The coordination polyhedron of zinc is a distorted octahedron formed 
by four oxygen atoms and two nitrogen atoms \tith average Zn-0,X N(4); 
Z&-N, ~.24(4~ a. The rnag~~s~~rn atom is ~~~~~s~d in an oc of four water 
mofecufes and two carbonyi oxy n atoms from the carbo of adj~~~~~ cum- 
plexes; Mg-0 (mean), 2-08(S) a. 

A.I. Pozhidalv, N.N, Neronova, T.N. Polynova, M-A. Porti-Koshits and V-A, Logvirnenko, 
J. Smrct. Chem f U!W?), 13 ( 1972) 690. 

Zinc hexamethyleneditfiiocarba 
(.P& jc) 2 = 4, R = 12.6% for 15 16 reflections. in the centrosymmetric dimexs two 
ligands serve as bridges between the two molecules making up the dimeric units. Two 
other Iigands form four-membered met.allocycljc rings. With weak additional bands with 
the sufphur bridge atom being taken into account, the coordination number of the 
metal atom is five, The ~~~rd~~~~i~~ ~uiy~~d~~~ is ~~t~~~di~t~ betoken a t~~r~go~a~ 
pyramid and a trigonat b~pyr~~d. 

V&i. Agre and LA, Shugam,J. S;t~ttct. Chenz (lL!&TR), 13 (1972) 614. 

Dysprosium thiocyanate heptahydrate, DY(NCS)~ ,7H2 0 
(Pz,) 2 = 2, R = 16X% for mare than 1300 independent reflections. The coordination 
poIyhedron of e d~s~ros~~~ ion is formed by five water motecules and three nitro- 

en atoms of ~~~~y~~te groups, arranged at vertices of a ~~e~-pe~ t~go~~ prism. 
A water mok%ufe also bridges consecutive polyhedrons forming a chain. 

P.I, Lazaren, M-A. Porai-Koshits, L.A. Aslanov and V-I. Ivanov, J. St~ucf. C%em, (USSR), 
13 (1972) 692. 

orome~yI~ ~~~~F~S~~~~~, CClCH~ )z ~~~~ 

~~r~~~ 2 = 2, R = ~7-7~ for 129 ~depe~d~nt reflections. The ~oord~atio~ of the 
tin atom differs significantly from the ideal tetrahedral one. L_ Ck--Sn-Cl is 97”; 
L C-Sn-C, 1 3S0, Sn-Cl, 2.37; Sn-C, 2.18; Cl-C, 1.79 a, The molecular confarma- 
tion and the Sn-C-Cl angle of 108” show the absence of intr~olecular Sn l * * Cl 

atiion. 
N. ) ?i%,T, St~ch~ov and AK. Pro~o~e~~ f. Safe_ ~~~~~~ ~~~~~~, 13 ( X972) 
619. 

Tetra-t-butylferiocene, Fe(C5 H@X.-I&)~ 
(Pbnb) 2 = 8, .R = 12%, for 800 independent reflections. The iron atoms in the two 
~depeu~~ mofecufes are vacated at about tie same distance from the cy~lupe~ta- 
dienyl carbrjni ato emselves are not quite par , being ~cl~~d at To, 



94 M. KEETON 

and this is attributed to steric repWon between the bulky t-bet@ soups in different 
CRgS. 

Z.L. uskl,A.I.Eusev,b.E_XT~iJinin and Yu.T*Stru 
~~97~~ 888. 

Properties of the crystahine structure of bismuth oxides 
These oxides have basically either a hexacoordinate (prism and octahedron) or an 
~ctacoord~~at~ (cube) ~t~~tur~ with respect to oxygen_ Thick into account that the 
~~~~~~~ ~~cu~~ W5r ~~s~~~~~~ stat~stic~y, the average cuord~n~ti~~ ~~rnb~r of 
dispute is less than eight. The oxides studied are BiO, Bi2 02,,,8 ) 
j%Biz 02, s and 6 .Biz 0s -x. 

A.A. ZavIyalova and R.M. imarnov, CT, Smtct. Chenz. (USSR), 13 (1972) 811. 

Bis (t~iphe~y~ge~y~) ether 
(~T)or(PI)Z=Z,R= 16_9$% for 1370 unique re ections. The rno~ec~~~ consists of 
two triphenylgermyl fragments joined by an oxy bridge. L Ge-0-Ge, 137’. 

uz’mina and Yu.T. Struchkav, J. S~cct. Ct2em. (USSR), 13 ( 1972) 884. 

I 25c)O unique rejections. The crystal is cumposed of infin- 
s ‘between \;vhich the potassjum cat~uns-and water ~~l~~~~e~ 

ylate chains are formed from slightly distorted UOz Fs 
ptsntagonaI bipyramid linked to each other on the one side by a common edge and on 
the other side a comer. The uranyl groups are almost linear and are directed approx- 
imately along Gove to the equatorial plane of the b~pyram~d in which five fluorine 

U-F, 2.22-X38 8, 
YU‘N. ~~~~V, .A. ~d~venk~, V.G. Kuznetsov and R.L. Daviduvich, J, Stnrct. Chem 
(USSR), 13 (1972) 879. 

Bis(n=eyclopentadieaylvanadium-b~~afurancarboxylate), [(n-C3 Ms)V(Ca l-lx OCOrS), f 2 
)Z = 4, R = 14.5% for f OOQ reflections. The corn~l~x is d~rn~~c grout four 
g carboxyl ~~~p~ and tiere is no V-V aced. V a * l VII 3,625 A_ The 

atom has square pyramidal coordination with ?r-Cs H5 in the apical position 
oxygens from bridging carboxylate ligands in the base positions. 

NJ, E.x-&va, A.I. Cuwv, A.A. Pasynskii and Yu,T. 5truchkov, .I. S&N~. Clrenz. (USSR), 
13 (1972) 820, 

P~t~~~~~ t~s~~p~atu~~rco~ate, K&J [Zrz (S~~)~ *4& 01 
2* /a)Z= 4,R i=: 14.5% for 855 independent reflections. The crystal Structure iS 

made up of [(S0&(H2 0)2 Zr(SO& Zr(H20)2(S04)2 ] 4- anions and potassium 
cations. The zirconium coordination is a bicapped trigonal prism with 22-0 
2.04-2.3 I A. Each zirconium is surrounded by two bidenate and strIphate groups, one . 
baling sutphate and &WI water rn~~~~~~e~. 

M-A, Porai-Koshits, V.I. Sokol and V_N. Vorotnikava, 3. Stmct. CStzem ~~~S~~~ 13 
(X972) 815. 
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(pi) Z = 4, R = 13.5% for 1650 independent reflections. X-61, Z-36; Ti-C, 2.43: 
C-C, 1,42t A; CGK-Cl, 95_2’, The an$e between the ring planes b~long~g to the 
same rn~~ec~~e is equ to 5 I” and there is a r~tat~~~ of 35” of the tin 
another, 

V.V. Tkachev an3 L.O. Atsvmyan, J. Smtct. CIzem (USN?l, I3 ( 1972) 263. 

(P2, (7~s) Z = 4 fur 490 unique reflections. The structure contains the ~~~~~-~xy~~~ 
anions B03 +, having the form af ap~rux~m~tely eqrxilateral tr~~g~~~ with the boron 
atom irk the centre and Br3+ and Sr’” cations. The latter link the boron-oxygen 
anions in a three-dimensional network: B-O 1,33,0--Q 2.45 a_ 

K-K. Palkina, V-G, Kuznetrov and LG. hilaruga, J_ Smrct. C/WIB. [WSSR~, 13 (1972) 3 17. 

(OHM 14 
(Pr, f , 2280 unique reflections, R = 9.6%. Each molybdenum atom has a distorted 
octahedral environment. In three of octahedra two oxygens are terminal and in the 
fourth, there is only one terminal ox n. This octahedra is joined to six others by its 
edges. 

Zirconium, hafnium and tetravalent cerium sulphates 
hI03 - O3 -HZ 0 where M is Zr, Hf or Ce. Isomorphism was found hong these 
sulphates. 

D.L, Rogachev, A.S. Anf~y~~~na and MA. Porai-Koshits, J. Sfmct, ~&?uL fU.SR), 13 

f 1972) 339. 

or-2,2’-Dipyridyl lanthanum nitrate, La(N03)3 .(C, 0 Hs N2 )2 
(Pbcjr) 2 = 8. The coordination number of Ianthanum is ten, with four dipyridy1 
nitrogens and six nitrato oxygen atoms. The polyhedron can be rou&ly described ils 
a distorted tetragonal ~nt~p~sm capped on both bases, La-La, 7.72 a. The two crys- 
~~~~~gr~~~~~~~~y d~ffe~~~t nitrate groups tfre both b~d~~t3t~- 

V.B. ~ovc~enko, f, Srrrtct+ ~~~~~. f /, 13 (1972) 324. 

k&orate, Lid [Ga, (BO& ] 
I for 247 non-zero reflections. The structure consists of alternating sheets 

formed from infmi ips of ~i~~u~ tetrahedra- The 
~~io~or~t~-radic~ two ~~~j~rn tet~a~~~dra and two 
boron triangles which are linked to each other in the same direction by two other 
boron triangles. 

C.K. Abdullaev and K_h.S. Mamedov, J. Sflc~cf. Clle~n. (USSR), 13 (1972) 88 I 



Tetracyclopentadienylhafnium 
(P32, m) 2 = 2, R = 14.7% for 567 unique reflections. The hafnium atom is attached 
to two cyclo~~ntadi~ny~ rings in a sandwich-type structure, Hf-C, 2.50; C-C, 1-41 li 
and forms ~~c~~~~~d o-bonds of 2.34 a with the other two rings- The ~oo~~~~~~i~n of 

af~ium can be rewarded as strongly djsto~t~d ~e~r~~edra~. 
V.I. Kulishov, N.G. Bokii and Yu.T. Struchkcrv, J. Slntcl. Clze??z. (USSRJ, 13 ( 1972) 1029. 

1% MXphenylbutadienetricarbonyliron, [C, H4(Ph)* Fe(CC&] 
(Pi) Z = 4, R = I%% for 1587 reflections. The iron atom is coordinated in a tetrahedrat 
pyr~~d by the ~~t~d~~n~ and three carbon atoms. The ~v~ra~~ Fe-C d~~t~~ces to 
terminal and central b~tadi~ne carbons are 2.14 and 2. S 2 ii; Fe-CO, I .80; C-O, 
1.14 & The diphenylbutadienyl ligand is not flat; the angles between ben 
and butadiene system are 2cj* and 17’. 

L.G. Kuz’mina, Yu.T. Struchksv and A-1. Nekhaev,J. Stntct. Chenz. (USSR), I? (1972) 
1003, 

The normal ~p~p~r~d~iurn salt) and acid (diethylamine adduct) salt of tetrakis(benzoyl- 
acetonato) europate, HEu(BA)q.rzHAEt, (A) and HPip[Eu(BA)4 ] (B) 

(B2b)Z=4,R = lS,OTo(A)~lnd(P2,/~)2~4,R= 20.@?&(B). Crystalsofbothcom- 
pounds contain monomeric ~~tr~~s(benz~y~~c~tonato) europate complexes. The 
coord~at~~~ polyhedra are t e same in the two co~~pie~es~ SSS tetr~g~~~ antiprisms, 

A.$_.. ~~5j~~~~i, M,A, P~~~-~os~~t~~ L-A, Aslmuv and P-1, L=zzarev, 1 S~~~~~~~ Gfig~~ ~~SS~~, 
13 (1972) 254. 

Potassium bis (nitriloacetato) nickelato(II) 
(PF)Z= I,R = 17?& The structure is built up from six-coordinate complex anions 
fNi& ] +-, SK_* ~~~~~~~ and wvatetr ~ol~c~~~~, The ~~~~~~~a~~~~ P~~y~e~~~~ of nickef 
is a distorted tetraganal bip~ram~d with two ~~tro~en~ and four ~~yg~ns of the two 
nitriloacetate ions, Ni-O,,) 2.12; Ni-O,, 3Al6 and Ni-N,,, 2-12 (5) A. 

V.V. Fomenko, T.N. Polynova, MA. Porai-Koshits and N.D. Mitrofanova, J, Stntc~. 
Cfiem, (USSRj, 13 (1972) 321. 

Lithium tr~~r~~~te 
The structure w &mined from powder data. (P2, /c) Z = 4, In contrast 
to most other polyuranate structures, it is not a layer-typ structure. The basis is a 
three-dimensional uranium--oxygen network in which U-O-U-O-U groups can be 
distinguished, 

Rubidium dioxotetrafluoromalybdate, Rbz [Moo, F4 ] 
(Amm) 2 = 4, R = 13.5% fer 265 independent reflections. The complex [klo02 F4] 

ion is tetrag0na.l bipyramid with fluorine atoms on &he bipyrarnidal axis. The equa- 
torial plane contains two oxygen and t fluorine atoms which are statistically dis- 
tr~buted in the coordinative positions. -F, 2.00 and 2.02 &. 

VS. Sergienko, M-A- ~~r~-~~s~~s and T.S. ~~d~~o~~, J_ S@wr_ ~1~~. ~~~~~~, 13 

(1972) 431. 



Praesodymium nicotinate dihydrate 
(PZr /a) 2 = 4, R = 9.2% for 1700 independent reflections_ The coordination poIyhe- 
dron of praesodymium is a tetragonal antiprism capped on one of thi tetragonal faces, 
The atoms in the coord~~~tiu~ polyhedron are two water oxygens and seven carboxyl 
oxygens. One carboxyf is ~~dentate chelating, one is b~de~ta~e bridgin 
is tridentate, bridging and chelating_ The complex is dimeric. 

L-A. Aslarmv, I.K. Abdul’minev and MA. Porti-Koshits, J, &!!?l~~t. C’/lej7$. li.&W?), 13 
(1972) 437, 

ETi~~-cyclopent~dienyl) n~~bj~rn carbonyl ~y~~d~~ (~4s H5)2 Nb~~~) f-f 
(pi) or 1) 2 = 2, R = 16.9% for f 200 non-zero reflections. The structure is made up 
of discrete molecules. The Nb atom is coordinated with two n-cyclopen tadienyl ligands 
and the carbonyl group. The position of the hydride was located in the bisector plane 
of the wedge-shaped sandwich; Nb-H, 1 .S & 

~~~iurn borohydride 
X-ray patterns ofAl(BH4)3 were obtained at low temperature between -60” and 
-150°C, These patterns attest to the existence of two crystalline modifications. Crys- 
tallochemical analysis and the IR spectrum are discussed. 

K_N, S~rnene~o~ O-V_ ~r~vc~e~o and E.B. Lobkov~ii,~ Strtrct_ Clre~n. ~~~~~~~ 13 
(1972) 509, 

Praesodymium thiocyanate heptahydrate, Pr(NCS)s -7E-i~ 0 
(Ptza Z1 ) Z = 4. The metal coordination number is nine and the polyhedron is a dis- 
torted tetra~on~ antiprism capped by a water oxygen at m which is located above 
the ~d~~~t of one of the tetragonai faces_ Six posi~o~s are occupied by water mole- 
cules and three by thiocy~at~ ~itro~~~~, 

P.I. Lazarev, L.A. Aslanov, MA_ Porai-Kc&its and V.I. ivanov, J_ Snzrct. Chem_ (USSR), 
13(1972) 511. 

n-~yclopentadienyfazotofueneniekef, (z-C& ~s)~~~e~~ C6 H3 N2 C6H4 .CHs) 
(P@= 2 = ~t~~uene li 
fes the met tom by an N&--Co a-bond and M-N bond re ing from th 
of the more distant nitrogen atom. Ni-C(o), 1.92 A. 

‘V.A. Semion, I1.V. Barinov, Yu,A. Ustynyuk and Yu.T. Struchkov, J. Sfruct_ 0zem. 
(USSR), 13 (1972) 512, 

(Pi) 2 = 1, R = 9.1% for 912 independent reflections (A) and (P2, /c) 2 = 2, R = 6.8% 
for 800 independent reflections (B). The centrosymmetris TeS4 coordination groups 
are very alike in the two d~~~rphs_ Tc-S(etu), Z.&(6) in (A) and 2_678(5) in (B). Te-S 
~t~o~~lp~~~ate~~ ~_~94(~) in (A} and ZW3S(4) a in (B). There are some small differ- 
ences from one d~orph tu another in the ~~t~t~~~~ positions of the 

0. Foss, N, ‘Lyssandttae, K Maartmann-Moe and M. Tysseland, Rcta Chem Scam.?-, 27 
(1973) 218, 



(P 1) 2 = 1, R = S-12% for 554 independent reflections. The structure consists of trig_ 
anal pyramids of SQ~‘L- and somewhat distorted CuO, octahedra. The six 
atoms around Cu belong to di rent S03’- groups. Average distances are S 
Q-O, 2.43 a* f. O-S-O, 104*S0. 

I. IIjerten and 3. Nyberg, Acru Urern. &and., 27 (I 973) 345, 

Neutron diffraction refinement of telluric acid, Te(QI&(mon) 
R = 2.4% for 591 observed reflections. The Te-Q and O-H bonds have been deter- 
mined with a precision of 0,001 snd 0.003 w respectively_ T e 8-H bonds r~~~~ from 

0.977 to ~*99~ a with a rn~~~ value of 0.985 A. 
0, Lundquist and MS, Lehmann, Acf~ Cltenz. Scarrd., 27 (1973) 85, 

Nb 
Bz)Z=4,R = 11.9%for observed reflections. The structure can be described 

as an array of i~~~~~onnected t;P triangular prisms with addit~~~a~ niobium atoms 

inserted between the prisms. 

S. Anugual, C. Pontchow and S. Rundquist, Acm C~~Q?E SCQ~., 27 (1973) 27. 

(B32 2r ) 2 = 3, JE = 4.8% fur 1600 detections_ The structure consists of a ferrous tris 
(1 ,l~-pbena~~h~~~ine) cation and a bis ~antirn~~~us d-tartrate) anion, The iron atsrn 
is octahedrally corxdinated to the nitrogen atoms of three phenanthroline groups at 

an average distance of 1.97(I) The antimony tartrate complex is a dimer in which 

ch of the two antimony atoms is coordinated to four oxygen atoms of the tartrate. 
A, ZaLkin. R-H. Templeton and T, Ueki, Inrrrg. Chetn., I2 (1973) IG41. 

r dZoxide)-bis(~-cycfopentadienyfdicarty~iron~, [~F-CS 
) 2 = 4,&Z = 3.01% for 3472 independent reflections_ All atoms including hy- 

s were located. The SO2 moiety is inserted symmetrically between two iran 

atoms with Fe( 1 ‘J--S, 2.2790(6) and Fe(2) -S, 2.28 14(7) a; S--Q, l-4797( 15) and 
I*4764~14~ Ai, 

M.R, ~~~~~~~~, B.C, Be 

cis-p-Carbonyl-p-(sulphur dioxide)-bis(?r-cyclopentadienylcarbonyliron), 

cis+r-Cs H& Fe&ZO)3(SO,) 
@YxQ) 2 = 16, _#? =e 5.18% for 3975 independent refhxtions. The two independent 

~~~~~~1~s fiave ~~~~t~~~~y identical c~~~ormat~~~s, each ~o~ist~ng of two 
units linked by a direct ir ‘ran bond which is bridled symmetri- 
I and a sulphur dioxide Ii 

N. . ChurchiU and K.L. Kalra, Irto~- CJzem., 
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trarts-Bromobis(meEfiyldiphenylphosphine)(o-petltafluc>rophenyl) nickel (11)1 
~~~~-(Pph~ Me), Ni(O--C6 FS f Br 

~C2~~) Z = 8, R = 6.16% for 3459 ~~d~~~~d~~t ~~~~ct~~~s~ The cent 
tly distorted square pIanar coordination. Ni-BPh2 Me, 2.2 t 5( I) and 

2.216(l); Ni-Br, “. ’ 325(i); Ni--o-C6 Fs , 1.88064) & 
M.R. Churchill, K.L. K&a and M,V. Veidis, 1norg C~UTZ., 12 (1.973) 1656. 

T~tramethyfcyctobutadienetrifluaromethylbisfrIimethylphenylphosp~n~~ pla~~~urn (Il) 
Jlexafluoroatntimanate, f(C+ (CH;J 14) GE3 Pt Q?(G )z G HS );! f SbFe 

(p21 /c) 2 = 4, a = 4.9% for 2866 reflections, ssuming te~ram~thylcyclob~t~diene to 
be a monodentate l&and, the angles P-R-P, 95,2(i)” and P--&-C, 98.7(5) and 
93X)(5)” would indicate a distorted tetrahedral geometry about the platinum atom. 
The cyc~obu~~die~e ring is square planar with mean C-C of 1.47(2) A_ Sb-E, 1.83 &_ 
. ~~~~~ and N.C. Payne, ho ~~~~~~-~ 12 fr 973) I&53. 

onaI bipyramidad (A) and square pyramidal five-coordinate cobalt (11) complexes. 
Chkobis [I ,2-bis(diphenylphosphino) ethane] cobaIt(I1) trichlorostannate (II), red and 
green isomers, [Co (dpe)z Cl] SnCIs. 

(ipZr /c) Z = 4, R = 6.5% for 8407 indep~nd~~~ reflections fre 
(PT) 2 = 2, R =: lO.r% for 5868 ~nd~pe~de~~ ~~~~c~io~s(gr~~ 
both consist of discrete ~ve-coo~di~at~ cations and pyramids SnCi~- anions. The red 

camplex is a tetragonal pyramid with an apical Cl and four P atoms in the basal plane. 
The green complex is trigonal bipyramidal with &vo P atoms at the axial positions and 
two P atoms and one CI atom axially. Co-Cl, 2.398(2); Co- p 2.276fred form) and 
Co-CI, 2.251(5); Co-P, 2.258 Iri (green form). The SnGl3- ~~0~ is pyrarn~~~l in both 

~~rnp~~~~s* 

Trichloro Cp-tolylazo) bis (triphenylphosphine) ruthenium(II) - acetone, 
RuClaip-N1 C6 Hq Me) (PPh& ,MeCo 

= 4.5% for 24’98 ind~pend~~~ ~~~e~~~o~s The structure of the com- 
~~t~edr~ with the two e ligands in the tram 
fylazo group coordinates in a Linear m with an Ru-N distance 

of 1.796(g) hl arid L Ru-N-N, I7 I .2”; N-N, 1. t 44( 1 rs 2.43464); Ru--Cl, 
2.388(3); L N--N-C, 135.9( I 1)“. 

J+V, McArdfe, A.J, Schultz, B.J. Corden and R, ~is~nb~rg, Inarg. Ckm., 12 (1973) 1676. 

(Pi) Z = 1, R =f 3.7% for 2948 reflections. The copper (II) ions are unsymmetrically 
coordinated to two bidentate nitrate ions witb Cu-0, 1.99212) and 2.562(s) a and 
to the pyridine ~~ro~e~ atoms sf two DEAEPH ligands with CU I .984(2) a. The 
amine ~~rog~~ atoms df the figand are pr~to~~~ed~ which lizards to be 

~~d~~tat~ and pa 
D.L- Hewis, DJ. Hod 1zt., 12(1973) X682. 



Mm KEETON 101 

E3i.s (triphenylphosphine)-diboranc (4), B, I& _2P(G6 Hs )s 
(PQ Z = L, R = 7.2% for 798 reflections, The central fEz E& I?2 part of the molet;ule 
has an e~~an~-~~~ sir~~~~re in t anti con~~~ma~~o~* The and P- d~st~~~es are 
f -76f2) and I .935(s)); P-C, 3.83; C-C, f .38 8. 

W.Van Doorne, A.W, Cordes and G.W. Hunt, Irzxg (Bern., 12 (19’73) 1682. 

~Fe(C%# -CS H& 3 [S& Ct, I 
1 /r2-) Z = 8, R = 5.6% for 5097 obs~~ed refl ons. In each cation two chtorine 

scorns and twu iron atoms form a grossly distar ~etr~edro~ about antimony with 
average Sb-Fe 2,440 and Sb-a 2.42 A. Eaeh iron can be co sidered to have octa- 
hedral coordination. Sb-Cl, 2.354-2.955 A and the anion can be considered to con- 
tain SbCla , SbCi4- and Sb2 Cl,-. 

F.W.B. Einstein and R.D_G. Jones, Instg. Clrem., 12 (1973) 1690, 

IX rium ~e~~~%~de, Te2 O5 
iI 2 = 2, ;R =f 4.0% for 2205 independent reflections. The molecule contains octa- 

hedrally coordinated tellurium(V1) and four-coordinated tell 
Team -0 are I A34 to I -972 and Te(m -0 are 

0, I.,irndquist and J _ Moret, Acta ~~~~~ff~~~~~, Sect. 

Ma urn h~~a~ydrate, ~gS~~ A& 0 
2 = 5.9% for 213 unique reflections. The structure consists of a slightly distorted 

CsCl arrangement of octahedral [Mg(H20)6 1 2+ and pyramidal SQZ ‘- ions, 
H. Flack, Actu Cg~~llogr- Sect. B, 29 (1973) 65C. 

(Pz, /c) 2 = 4, R = I 1.60/o for t 420 observed rrslffections- The rn~~~~~e is d~edra~ with 
an angle of about 95* between the two pyridine rings. The Mg atom is coordinated by 
an unsymmetrical octahedral arrangement of the two N atoms, two chelating carboxy- 

c oxygens and the two molecules of water- 
-J.- ~~~~urne~ M, Loiselew and C. T~~ornas~ Acta ~~~~~~~.* SEC& B, 29 ( 197 3) 668. 

R~b~d~u~ a~rnu~urn hydrogen fluorocitrate dihydrate, Rb~~~~(C~~~, F).2 
(P-i) 2 = 2, R = 7.2% for 1799 independent reflections. The fluoracitrate ion fwms a 
tridentate chelate with a rubidium ion, the fluorine atoms being shared by two rubi- 

Lithium formate monohydrate, LiHGO0.H~ 0 
n2,) 2 = 4, R = 4.9% for 1027 reflections. The lithium ion is tetrahedrally coor- 
ated with three formate oxygems and one water oxygen. U-Q, 1.923-l .994 .k. 

The formate group is probably planar. 
and S- ~~~~rn~~ Acts C~~~f~ E Sect. B, 29 ( 1973) 682, 
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Hex&&Q-methylimidazoie) cadmium (II) tetrafluoroborate, Cd(2MI&( 
(R‘sm) 2 = I _ R = 4, I% for 876 refhxtians. The cad~~m ion is oct~edra~~y coordi- 
nated to the six imine ~t~o~~~ atoms af tile ~i~~nd~, witi Cd-N 2,413 a. The octa- 
hedron js s&My c~rnpr~~~~d in the direction of the trigonal axis. 

J. Reedijk and G.C. Ver~choor, AC~Q C~y.Qdh?g~, &XX B, 29 (1973) 721. 

(I-3,3e, &z--rt) (5,7-DimethyI4H-cyclahepta [c] thiophene)tricarborryl chromium 
(Pzr /cl 2 = 4, R = 5.9% for 552 ~~~~~t~~~s. The tric 
QR #he t~o~he~e ring. The co~for~tion of the Iatt 
free &and and the tro ihne ring has a “boat” conformation. 

Y. Dusausoy, J. P’rotas and R_ Guilard, Acta C?ystaZZog~~ Sect. B, 29 (1973) 726. 

(+),,gcis-~Dinitro-(~-5-methyltriethyIenetetramine}cobalt(III)chlotide, 
~Co(N~~)~ (~-~-m~tri~ 
r)Z=4,R =6*9%Xor observed reflections, The qua&i 

linked to the central cobalt atom with its four nitrogen atoms in A+’ 
substituted methyl group lies in an equatorial position relative to the plane of the 
chejate ring. 1t is attached to the carbon atom next tc, the secondary nitrogen atom 
comrn~~ to the two chefate rings both in the equatorial plane.of the octahedron. 

K_ Tar&a, Fe r~mo and y. Saito, Actu ~y~~~~~~~, S%cf_ B, 29 Cf973f 733, 

(-)s89 -p-facial-Bis(diethylenetriarnine) cobalt (III) hexacyanocobaltate(II1) dihydrate, 
(-)s89-~fffc~ul-[Co(dien)2 ] [Co(CF&] .2 

(B22,2) 2 = 8, R = 3.5% for 2510 reflections, There are two isomeric complex cations 
in the asymmetric unit. They both have a two-fold axis and the absolute co~~~~~atio~ 
cm be designated as skew chefate pairs AAA. Tfie c~~for~tions of the cheIate rings 
formed by a dien molecule in one complex ion are 6h, while those in the other are XX. 

M. Konno, I?. Marumo and Y. Saito,Acta Crysraibgr., Sect. B, 29 (1973) 739. 

(2 3m) 2 = 9, R = f t .6% for 687 rejections. The c ~~~arn~ter accommodates nine 
aeked layers of ~~~~os~ti~~ CsCJ3 and the n ions are octa~ed~~~y coordinated 

by Cl ions. The structure is closely related to that of CsNiCfs . 
J, Goodyr?ar and DJ. Kennedy, Acta CrystdZ~gr., Sect. B, 29 (1973) 7M. 

Trigon~ tris(diphenyltriazie~cobalt (III) 
6, R = 7.8% for 4197 ~~~ecti~~s_ The ~~~~~d stfuctur~ con 
icative of Tripoli dis~o~i~~, which appear not to be uniqu 

ttizine complex, however, but may be typical of octahedral complexes formed from 
bidentate iigands hating a short bite. Co-Nfaverage), 1. .92(l) a. 

W.R. Krigbaum and B. Rubin, Actn Crystallbgr., Sect, B, 29 (1973) 749. 



Dichloro-(S-methyl-wcrysteine)palladium(II) monohydrate, [Pd(SmCH)& ] I-I2 0 when 
SmCH = CHxSCH* C 

2 = 8, R = 4.9% for I763 independ nt reflections, There are two crystallo- 
nd~~~~d~~t molecules with the same square Planar ~o~r~i~~~i ~~vo~~~ 
nitrogen from the amino acid ligand and two chhrine atoms, e coor- 

dination five-membered ring has X conformation. 
L.P. Bat t aglia, A. &Corradi, C.C. Palmieri, M. NardelIi and M.E. M-Tani, Acta C~stallogr,, 
Seer, B, 29 (1973) 762. 

(C2/m) 2 = 4, R = 3.0% for 253 reflections. CrAsa was found from X-ray powder 
data to have the same structure as CrP, _ Two families of transition metal dip&tides 
can be distinguished, one having structural characteristics of semiconductors. 

W. Jeitschko and l?,C_ Donahue. .&~a ~~y~~~~Z~~., SW, B, 29 (I 973) 783. 

T~v~~~ed Cd5 (PO,) 3 Cl, ~~~~drnium ~~OraPatite” 
(B&/nz) 2 = 2, R = 5.6% and 5.5% for the twa crystals in the twin, for 1840 reflec- 
tions. The materia1 is isostructural with fluorapatite. Tlte side length of the Cdlr trian- 
gle is 4.41 A compared with 3.97 a in the fluorapatite- 

K. ~~dar~nan~ ,A. Young and J.D,H. ~onnay~~~~~ ~~ys~ff~~~~~, Serf. B, 29 (1973) 
808. 

(P2, /a) 2 = 4,R = 5.3% for 745 reflections. The structure is made up of two kinds of 
sheet parallel to the plane x --_ p 7- alternately a sheet of [Ge& ] n tetrahedra and a 

Hexamminecobalt (III) hexacyanocobaItate(II1) 
CR 3) 2 = 1, R = X8% for 220s independent reflections. Both complex ions possess 
the rigorous ~rystallographie symrn~t~ 5 and e packing is much the same as in 
caesium c~or~d~. e ~~ord~~ation around metal atoms is ~egnla~ o~ta~ed~aI~ 
Co-N, 1*972(I); C 1.894(~) A; C-N, 7(2) A- The direct integration of elec- 
tran density around the central cobalt atom within a sphere of radius 1.22 a shows 
that each metal atom has a largely neutralized resultant charge; [COG] “, 
26.3 + 0.3e and [Co(CN),] ‘- 26.8 + 3e. 

Barium difenite, 
(D&/m) 2 = 2, R = 8% for 1 I I, independent reflections. Ferric ions are distributed 
equally into two different sites; one surrounded tetrahedrally and the other act&e- 
dralIy by oxygen ions. 



A refinement of arsenstruvite, MgNH4 As04.6zJ[, 0 
(Pnzn2Z) 2 = 2, I2 = 3.0% for I I IO reflections. The crystal structure, built up from Mg 
octahedra and ammonium groups sandwiched between As tetrahedra is discussed in 

t of bond length and bond str~~~t~ correlations. The hydrogen atoms were 
located. 

G. Ferraris and N. Fran&_&Angela, Acta Cimystulr’ogr., Sect. B, 29 (I 973) 859. 

Caesium oxobisoxalatobisaquoniobate(V)dihydrate, Cs[blbO(C204)2(H20)2 J .2H20 
fP& /vr) 2 = 2, R = 4&G for 2411 ~dep~ud~nt reflections, The ~oord~tio~ pofyhe- 
dron around ~obium is a ~e~tagonaI bipyra d. The Iigands in t 
are rtwo oxygen atoms from an oxalato group at 2.169 J& The apices of the bipyramid 
are occupied by the double-bonded oxygen atom and one water molecule at 1.691 and 
2.328 icI respectively. 

B, Koji&Prodi& R, Liminga and S. kavnikr, Ac&r Czystallogr,. Sect_ B, 29 (1973) 864, 

(C2)‘c) 2 = 4, R = 2.3% for 849 reflections. The Hg atom is coordinated by two oxygen 
atoms, forming a linear 0-Hg-0 arrangement; k&0,2.03 A. Four more oxygens are 
further away at 2.67 A (2X) and 2.77 a (2X), completing an approximately octahedral 

he oxygen environment of the M is essentially octahedral with Ma-0 
tween 1.72 and 2.23 & indicati bona orders of one to two respectively. 
the same structures 

W. Jeitschko and A.W. Sleight, Acta C?JN&Q~, Sect. B, 2 

Trichloroadenimiumzinc(II), Cs H6 Ns Cl3 Zn 
(P2i /c) 2 =t 4, R = 3.5% for I83 I ~de~~~dent reflections. The zinc atom is coordinated 
to the three c atoms and to N(7) of the ade~i~e moiety in a distorted tetr~ed~ 

dicates that N(7) is a possible coordination site for ~ival~~t metal 
nuclei acids. The six-membered ring of the adenine moiety, which 

is protonated at N(l), is si nificantly non-planar. 
M.R. Taylor, AC&z Crys&zirOgr:, See?. l?, 29 (1973) 884. 

~-~a~~r~~~ and the cr-0 p 
(kI)Z=4,R = 5.4% for 7 14 non-equivalent reflections. The dichrornate geometry iS 

normal with. 6, Cr-O-0, 135”. The thermal vibrations of the dichromate ion indicate 
that it is undergoing large antisymmetric torsional vibrations which are probably asso- 
ciated with the soft mode that causes the transition. 

N.. Ch. ~a~agi~to~o~os and I, S~~~~~~.* &5&t. .EE, 29 (1973) 890. 

carem-p-Dichlorobisimidazollecadmium(II), fCd(ImI& Cl2 ] QO 
(P2, /c) 2 if= 2, J? = 3.9% for 2032 independent reflections. The cadtium. atoms lie in 
positions uf symmetry -i-and are octahedrally coordinated.. Tbey are linked into infinite 
chains by double chiorine bridges. Each cadmium forms, in addition to four Cd-Cl 
bonds ~2.~~~~~), 2,73(2) , two ~d-~~~d~oIe) bonds ~2~24~~3) A. which are 
almost perpendic~r to the plane of the Cd and CI atoms, 

z 

RJ. Flock, i3.e. Freeman, F. Avg and J.&I, Rosalky, Acta Oystdb~, &CC. 
903. 


