
Tetramethykunmonium C. C’ diphenylundecahydrodicarba-nido-dodecaborate (I -1, 

(MeaN+) (PhCHBloHloCPh-) 

(KzJJ,)Z= 5 R = 9.3% for 1544 reflections. The anion is an opened ices 

has G5 symmet~ disregardi~ e orie~tat~~~ of the ~h~nyl rings. One carbon is in the 

B1 e C fragment while the set s in the open f 

this fragment, the second carbon to a phenyl 

E.I. Yolpin and WJJ. Lipscomb, f?torg. CIIem., 12 (I 973) 2257, 

(PT) 2 = 2, R 2= 4.2% for 2862 independent reflections. Manganese is bonded to two carbon 

atoms (at 2.04 A) and three boron atoms (two at 2.35 and one at 2.23 a) of the car- 

borane cage. The anion has almost exact mirror symmetry and the manganese-carborane 

cage can be described as a t~ca~ped trigor& prism with one boron and two carbon atoms 

as the ~ap~~~ atoms. 

F.J. Hollander, D.H_ Templeton and A. Zalkin, Irtsrg Ckcrm,, 12 (1973) 2262. 

Dicarbonylcyclopentaboranyl iron tricarbonyl, B3 C2 H7 Fe(C0)3 

(I;zt fnz) Z = 2, Ii = 2.4% for 1,012 observed reflections. The dicarba~ycl~p~~ taboranyl 
(2) ring is planar and the rn~~~~~le possesses a mirror plane, The s s~bt~~d~d by 

the carbonyl earbsn atoms and tke iron are greater than the expee and the Fe-C 

distance in the symmetry plane is slightly elongated. 

Brennan, R.N. Grimes, R. Schaeffer and L.A. Sneddon, IHO Ckm, 12 I: 1973) 2266 

Tris (N’, ~-~~~yld~~~carb~at~~ iron (III) at 297°K and 79*K, Fc(S2 CNEt,), 

(J%kjZ = 4, = 5.45% for 1752 reflectiuns (297°K); (C&k) Z = 4, R = 6_84r, for 252t Ire- 

fleetions (79%). At room tern rature the iron atoms are located on a pseudo-two 

fold axis which becomes a true two-fold axis in the low-temperature structure. There is 
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a contraction of the Fe-S distances of 0.05 a and a small but significant decrease in 
distortion from the octahedral symmetry of the Fe!& group, 

J.G. Leipofdt and P, Coppens, Inorg. CBem., 12 (1973) 2269. 

4, R = 6.65% for 1475 independent reflections, The analysis shows the 
[4, 5,6, 7, 8,4’, 5’, 6’, 7’, 8’,-decahapto-1, l’-dihydro-1, l’-bipentalenyl] 

iron, The ferrocene moiety is distorted such that iron-carbon distances are in the range 
1.985 (5) a to 2.077 (5) in ring A and 1.974 (4) to 2_088 (5) a in ring B_ Angfe CpA=Fe-- 
CpB (Cp = c~~t~~~d~ is 16 1 _TO and the inte fanar a@e is 23X?- 

MR. Churchill and K-K G. tin, Imolg. Oem., 12 (1973) 2275. 

[Fluoroborotris (2-aldoximo-6-pyridyl) phosphine] zinc (II) tetrafluoroborate, 
[ { FB(UNCHCS H3N& P)Zn+] [ 

CJQ, h-9 2 = 4, = 82% for 2728 independent re~ectjo~s. 
approximate t onai-ptismatic coordinative to six nitrogen atoms with Zn-N (aldo- 
ximo) = 2.071 (22) a. The six nitrogen atoms define a slightly tapered trigonal prism 
in which N (didoximo)* l l N ) = 2.697 (12) to 2.766 (11) A; N (pyridyl)m l l N 

(pyridyl) = 2,992 ( f 1) to 2, and N (aldoximo) - * -N (pyridyl) = 2.557 (10) 

‘2.617 (13) A. 

Sodium nitrilotriacetatocopper (II) monohydrate, NaCuN(CH2 00)s .Hz 0 
(P2,2,2,)2=4,R=3.2% r 947 independent reflections, Each copper atom in the 

st~c~re is effec~ve~y c~e~at~~ by an enveloping nitr~ot~ac~tat~ (WA) group by means 
f four connecting bonds, three CL-0 (Il.950 (41 to 2354 (4) a and one Cu-N_ Two 

long contacts between neighbouring NTA groups and the co per make UP a dktoited 
octahedron around copper. The sodium atoms are bonded to four adjacent NTA groups 
and a water molecule with Na-0 distances from 2.282 (5) to 2.372 (5) a. 

SJ-L ~i~o~v, Ir~ol-$, ~~~~_~ 12 (1973) 2286. 

s (t~phe~y~ph~sp~ne~ (dibe~zoy~ydr~ido) platinum, Pt jP(Cg HS )s ] 2 [C, 

s]. C2H50H. 
(pi) z = 3, R = 3.7% for 3906 reflections. The coordination around platinum is dis- 
torted square planar_ The d~be~~oy~hydr~id~ acting 3s 3 bidentate ligand, coordinates 

an ~%~~e~ atom and a nitrogen atom, r~s~~~ng in a five rnembe~~~~ Pt--- 

(1)-O (1) ring. P&-Q (I), 2_02fl(5); PM? Q), 2. 7 cm Pt-~~~~~~~ to 0 f0 
and N (2)) 2.258 (2) and 2.268 (2) 8, respectively. There is a hydrogen bond between 

the ethano1 molecule and the exocyctic oxygen atom of the dibenzoylhydrazide ligand, 
SD, Xttel and J.A. Ibers, Ir~org. Chenr,, 12 ( 1973) 2290. 





Six new pofytypes of cadmium iodide 

N, N-TetramethyIenebis-(2-pyridinaldimine) thioureacopper (II) perchlorate, Cu(C tbH1 J$)- 

[SC(NH& ] (C104)2, Cu(pib)tu(ClO& (A) and his-(-, 3 2’ bipyridylthioureacopper (II) 

~erc~~orat~, Cu(e, a H,N2)z ~SC(~~* )t 1 (CI 4 )*, Cu( bipy)z t~~~~~~ _I2 fB) 
(P& fcJ 2 = 4, R = 8.7% for 4422 ~~~~~~~dg~t ~e~~ctjQ~s (A). (RI 2$ YZ1 ) 2 = 4, R = 7,270 

for i 938 independent reflections (B). In both compounds the coordination around the 

metal is trigonaI bipyrarnidal and involves four nitrogen atoms from the organic ligand 

and a surphur atom from thiourea. In both complexes one of the two perchlorate groups 
is disord~red~ 

M,fz, Ferrarj, A.B. Corradi, G. 

~srQz~u~_ B, 29 (1973) 1808. 

B&-(-V, N-diethyldithiocarbamatc) tin (II), Sn [Sz CN(C, H,), ] 2 

(P2, /a) 2 t= 4, R = 7.6% for 2285 independent reflections. The structure consists of 

monomers with each tin stern coordinated to four suIp 

liigands. The four s~~p~lur ~~~rn~ and the tin (II) lone p 

valence polyhedron (square pyramid or tri nal bipyramid) which resembles those of 

yellow lead (II) oxide and several lead (II) thioalkyl derivatives- Each biden tate ligand 
forms a four membered SnS,C ring with o short (2.574 (2),2.592 (3) a) and a long 

(2.7G (S), 2,819 (3) A) Sn-S distance. 
..I, Potenza and _ ~~astro~~u~~, ACT@ ~~~~~r~~~~g~ B, 29 (I973) 1830- 

Sodium hydrogen oxydiacetate and potassium hydrogen oxydiacetate MHO(CJ&C00)2 

where M = Na QF K 
Both are (PZ1 fc) 2 = 4 and R = ?_4% for 864 independent re~~etions (Na) and R = 3,6% 

inf?nite chains of oxydiacetate ions linked by a short hy n bond. The chains are 

cross-linkc?d by the alk& metal ions. H-O, I .O 1 (5) and (5); O-0, 2.462 (3) a in 

the sodium compound and H-O, 1.05 (3) and 1.44 (3); O-O, 2.480 (2) a in the po- 

tassium compound. 

J_ A~bertsso~, I. Oren the, arid H~rbertssQ~~ Acto ~~sr~~~~~_ S, 29 (1973) 1855, 

Gallium thiophosphate, GaI?& 

(p2, /c) 2 =r 4, R = 6_6% for 706 reflections. Gallium and phosphorus are each surrounded 

by four sulphur atoms at the corners of distorted tetrah dra. The structure consists of 



puckered hexagonally packed sulphur layers with every other one occupied by gallium 

and phosphorus cations. 

a Buck and CD, Carpentier, Acra ~~s~~Z~~~~. rt. 39 (1973) 1864, 

Bis (pyridine-2 carboxylato) copper (Ii) hydrate fcopper picolinate) 
(Pi) 2 = 1, R = 3.2% for 2827 observed reflections. The malecule is symmetric around 

the copper atom which is octahedrally coordinated by two nitrogen atoms, two car- 

boxylic oxygen atoms and two other carboxyiic oxygen atams belonging to two mole- 

cules at z!z tE alung f ~~~~ . 

Barium hexahydroxocuprate (II) and strontium hexahydroxocuprate (II), Baz [CUE ] 

and Sr, [ Cu~~~)~ ] 

E 

Contras isolated hi (QI-& f 4 - octahedra which 
appear to be held together primarily by barium ions. The structure may also be re- 

garded as representing a strongly distorted version of the cubic K,PtCl, structure. 

Cu-0, 1.965 (eq) A and 2.805 (ax) .&_ The configuration of the barium-oxygen 

~~~y~~~dr~~ can best be described as a distorted do-capped throne p~sm with Ba-O 

distances of 2.642 to 2.954 & The strontium compound is i~o~~~~~~~~ 

Dubier, I?. Korber and H.R. Oswald, ACM Ctystatlogr. B, 2!, (1973) 192% 

y-Oxo-bis[Np N’ethylenebis (salicylaldiminats) iron (III)}? fFe(salen)] 2 0 (salen = N, N’- 

(FT) 2 = 2, a = 5,256 for 

very similar to that obse e molecule in the two solvated crystal strut- 

tures. [Fe (salen)] 20.2py and [Fe(salen)] 2 -O-Fe bridge is 

symmetrical within experimental error with the angle Fe-O-Fe, 14SQ. 

J.E. Davies and B.M. ~atehuus~, Acta ~s~~~~~~~ B, 29 (1973) 1934. 

Anhydrous uranium te trachlo 

(t4r Jwnd) R = 12%. The urrtnium atom is t chlorine atoms, four 

being 2-4 1 a from uranium and four 3.09 d the coordination poly- 

hedron being a dodec~e~~~ of4 2m syrnrn~t~* 

J.C. Taytor artd P*W_ Wison, Acrfz U~~~~~Z~~ B, 29 fI973) 1942. 

Lithium maleate dibydrate, Li, C2 Ha O4 .2I&O 

(Cc or C2jc) 2 = 8, R = 4.1% for 1535 reflections. The maleate ion is non-planar and 

unsynvnetrical, the principal bond distances (A) are c(f)--C(2), 1.495 (3); C@)--C(3), 



1.330 (3); C(3)---C(4), 1 SOS (3); C( l)-O( I), 1.277 (2); C( 1)-O(2), 2.52 (2); C(4)- 

p(3), 1.273 (2); C(4)-O(4), l-252 (2). Each lithium ion has an approximately tetra- 
hedral coordina of oxy 

W.G* Town +a& R, * Small 

(p2r /c) 2 = 2, R = 4.2% for 818 independent reflections. The structure is built up from 

inftite* . rl?, J ’ - l l * [Cu(H, O), J 2 +* 9 l f&F6 ] 2 - chains linked by hydrogen 

bonds, 

K2 Cu(ZrF& .6H2 0 

(P&/+Z= 2,R = 5. I% for 1740 independent reflections, The structure is built up of 

IZrzFX2f4- complex ions revolting from the ~~s~~~~~~n of two p~~tago~~~ b~pyr~id~ 
‘+ ~ct~~d~~ camplex ions and K” cations 

linked by hydrogen bonds, 

J. Fischer and R. Weiss, Acta CTjtstail~gr. B, 29 (1973) 1958. . 

(Pz, fc) 2 = 2, R = 5. IrO for 1681 ~de~e~d~~t r~~~ct~~ns~ The s~~ct~~~ is b 

1Zr2F1416-- anions resu~t~~~ from the association of two ZrF, antiprisms 

edge and from [Cu(H, O), ] 2t- actahedra and [CU~(H~O)~~] ‘+ cations which a~&~ 

from the association of [Cu(H,O), ] octahedra sharing an ed 

J. Fisher and R, Weiss, Acta Q-)$s~&?gr- B, 29 (1973) 1963. 

(a/c) 2 = 4, R = 4.7% for IX!!? independent reflections. The structure is built up of 

[ZrFs14- antiprisms and [Cu(H,O) 6] ‘* octahedrons linked by hydrogen bands. 

J. Fischer, R. Eichinger and R. Weiss, Acta Crystallogr. B, 29 (1973) 1967. 

he t~~ra~he~y~a~~~~urn salt of the rno~oan~~~ of ade~~~e, [C2JHlcA.s]4 [C5NS - .3H20 

(K2r /n) 2 = 4, R = 10.3% for 2418 non-zero reflections. The adenine ion is disordered 

in the crystal and accurate values for its bond lengths and an es have not been obtained. 
T.J. Kistenmacher, Acto Ct-vstailogr, B, 29 (1973) 1975, 

P~~t~~urn s~~ic~d~ and p~atjn~rn ~~rrn~~ide, PtSi and PtCe 

The compounds are isostructural with MnP (Pbt.nr) Z = 4, R =: 1.8% for I23 inten- 

sities (PtSi) and R = 6. I% for 13 1 reflections (PI Ge) linear thermal expansivities are 

discussed. 



P-Barium orthotitanate, j3-Ba2TiOq 

(RI ln) 2 = 4, R, = 5.1% for 1693 reflections. The asymmetric unit contains we 

almost regular Ti04 tetrahedron (mean Ti-O = 1.808 a) zmd two crystallographica& 
distinct barium atoms_ A revised bond stren (3 - bond length (R) rela~i~~s~~ of the 

Ti-0 bonds, 

KK. Wu and K. _ &ruwn,‘Acta Ctystnllogr. B, 29 (1973) 2009_ 

Tricarbonylbis (dimethylphenylphosphine) iridium (I) perchlorate, [Ir(CO),(PMe,Ph)l] 

CD4 
(E1 /cl Z = 4, R = 1~=4~ for 1020 ~nde~e~~~~t re~e~t~~~~_ The c~~rd~~~t~~~ of 

with the p~~s~~ne ligands i the axial positions, The 
orientation of the phenyl gives the cations approxima 42, symmetry, 

G. Raper and W,S, McDonald, Actu Oysfallogr. B, 29 (1973) 20 13. 

fEZI Jl’t) Z = 4, &Z = 7-4555 for 6$4 ~~~~~e reflections_ The st~ct~re is is~st~~~tur~ with 
OL AsqSq and consists of discrete AsqSe4 molecules which possess almost exact &d 
symmetry. As-As, 2.564; As--Se, 2.388 &. 

.J. Smail and G-M. Sheldrick, Asfa C~sfaZZo~ B, 29 (1973) 2014. 

(Cmc2,) 2 = 4, R = 11%. The structure shows layers of deformed octahedra due to the 
Jahn-Teller effect. 

* Besrest and S, Jaulmes, Acta Cpstallagr, B, 29 (1973) 1560. 

(A53 fmnzc) 2 = 4, R = 5.1%. The structure consists of compact layers of Y 
parallel to (001). 

Pk Rysanek and 8. Loye, Am Cpystaliogr. B, 29 (1973) 1567, 

fb3~2Os 
~~~~~~~ 2 = 2, R = 6_3%. The cations are czc 
octahedra of nearest neighbour cobalt atom 

M. Bacmann, Acra Ckysrallogr. B, 29 (1973) 1 

As2 Se3 (A) and Asa Se,(B) 
As4Se4 is ~sum~~~ic with re jar AsqS4. (E1 fc) and 2 = 4, As-Se is 2,313 

is 2.44 (B), P2 &, As-Se is 2AU a for (A). 
Al. Renninger and B.L. Averbach, Acta Cystahgx B, 29 (1973) 1583. 
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Te traindium triselenide, In4 Se3 

(.znm) 2 = 4, R = 6.0% for 754 reflections. Endless interlocking chains run parallel to 

carbon and consists of five memh~red i~diun~~s~lenium rings, the chains being CZOSS- 

backed by strongly bound indium-ir,dium--indium units to form a ~~~t~uo~s sheet. 

The structure cont$ns the homonuclear triatomic cation (In3)‘+. 

J.?i.C. ffogg, H.H. Sutherland and D.J. Williams, Acta Cr_vstuk~f~ B, 29 (1973) i540- 

yrophosphat~ trihydrat~, I& HP, OT -3112 0, 

HP2 0,3- has a bent P-O-P bard with a bond angle of 132.8” and the mean P-O 

(bridge) distance of 1.62 &. P-0 (terminal) is 1.54; P-OH (terminal) is I.574 W. A 

very short hydra en bond of 2.489 a involving the acid hydrogen atom is found in the 

stntcture. 

Y. ~~rnas, J-L. G 

Mercury (I) orthoarsenate, (Hg2)~(&Og)l 

B. 

(F?I/c)Z = 2,R - 8.5% for 1137 independent reflections. The structure is built up of 

4& ‘+-and As043- ions such that three of the four arsenate oxygen atoms are bonded 

to three different fig-Hg pairs, thus foxing puckered Iayers- AR effectively tetra- 
edral ~~~rd~~~~~~n abclut the ~~r~~~ atoms is estab~~s~~ed by one mer~u~ ato from 

the same Hg* ‘+ pair, orte oxygen (2.16 to 2.23 W) and two other oxygens (2.42 to 2.71 A). 

Kamenar and B. Kaitner, Acra Cr_vstalbgr.~B, 29 (1973) 1666. 

= 7.3% for 2433 ~~de~e~den~ ~e~e~tio~~. The ma sium is ~~ordj~ated 

to two cis-vici hydroxyl groups of inositof and four water mole s in ZD-I 0cta-hedra.l 

geometry. As a csnsequence of the cation binding the cyclohexane ring geometry in the 

vicinity of the coordination site is distorted. 

G. Blank, Acta C~?~~~~~~~~ B, 29 (19’73) 1677. 

(RZ1 /c) 2 = 4, R = 12.1% for 419 independent reflections. The structure is related to 

the M(OH), type, based on hexa onal close packed X atoms [X = O(OH-), O(NOC)] 
boring layers ~~~~~dic~ - The zinc atoms occupy octahedral hcrtes m&are 
s~rr~~~d~d by 40H- and 

M_ uer, D. Grandjean and D. We~~~~~ Acta Crys~aUqr. B, 29 (1973) f703. - 

Zn(OH), .S~I(NO~)~ Z-l20 (A) and Ni(OH)2 .Ni(NO& .2&O (B) 
(IQ1 jc) 2 = 4 for both. Both structures are related to the M(OH)2 type md consist of 



stacks of three hexagonal close packed layers of atoms X (X =; OH-, H2 0, NOa -); 

one half of the octahedral holes are occupi 
M, Louer, D. ~r~d~e~ and B. Weigher, Acra ~~~s~~i~ug~ B, 25) (1973) f 707, 

Copper (II) aspi)inate, Cu(C9 jti[704)2 
(K!,/$Z = 4, R = 7.8% fur 1635 indepen ent reflections. The structure is made up 
of binuclear units Cu2(Cg H,04)4, linked via Cu-0 (acetyl) bonds to form Poly- 

tic chains parafIel to the a axis. The metal atoms in each binuelear unit are bridged 

four syn-syn c~~~xy~~t~ gro~~s~ CU-Cu, 2.6 17; Cu-0 (ac~t~~~~ 2.241 (8) and 

Cu-0 fcarboxylak), 1.963 (4) a. 

L.M. Muir, Acta Crystahgr. BP 29 (1973) 2033. 

Tetracalcium &phosphate monoxide, CU~(PQ~)~O. 

(.EZ1 ) Z = 4, R = 3.7~ for 3288 r~~~~ti~~s. ‘The d~m~~s~~~s of the unit ceils of 

Ca~~~~~)~~~ (hydroxy~~at~te~ are simply related.. One c~c~~rn ion 

ated to a face of a PO4 group and the two crystallographically dis- 
crete oxide ions are surrounded by a tetrahedron of calcium ions with G-0 2.136 (4) 

to 2,277 (3) a_ 

(C2/c) 2 = 12, R = 5.5% for 203 1 reflections. Lanthanum is in eightfold and molybdenum 

in slightly distorted tetrahedral oxygen coordination. One third of the oxygen atoms 

are co~rdj~~t~d by one rn~~ybd~~~rn and two ~a~th~~rn ato s, the other t~o-t~?~rds 

are coordinated by one molybdenum and cme lanthanum atom. 

W. Jeitschko, Acra CrystaUogr, B, 29 (1973) 2074. 

A potassium salt of a 1: 1 mixture of ciihydr 

~~~~~~~~~~ KJ(HZCgQ6n,)Ct-I66O,I-f3),2H:!O 
(Pi) 2 = 2, l? = 4.7% for 4075 non-zero wei&t data. The two anionic species are hydro- 
gen bonded to each other through a short (2.50 A) hydrogen bond and ions of the 

mono-ionic species are further hydrogen bonded to each other through a 2.53 A hydra- 
gen bond. 

Yttrium fluoroselenite, YSeF 

(hzm) 2 = ‘I R = 6.0% The selenium atoms we at the vertex of a shghtly deformed 

octahedron and have four-fold coordination whiIe the three-coordinated fluorine atoms 



are at the centre of an yttrium isoceles trian he yttrium atoms have seven-fold 
coordination. The main feature is that there are plane groups of Y-F along two dia- 
gonals of the projected selenium hexagons. 

N. ~*~~ng, Acre #~~~ffZ~ug~ B, 29 (I 973) 2095. 

(IQ /C) 2 = 8, R = 5.7% for 1249 independent reflections (A). (P2, /rrz) 2 = 2, R = 6.0% 
for 542 reflections (B). In the anhydrous compound the two independent diehloroiodide 

ions are nearly linear and symmetric with average I-Cl lengths of 2.55 A. In the hydrate 
e d~c~~~r~i~~~d~ ion is &near and symrnet~~~ by ~rtue of lying across a ce~tre of 

symmet~ and has an I-Cl bond length of 2.55%. 
S. Soled and G.B. Carpenter, AC&Z 0_us~alZogr. B, 29 (1973) 2164. 

Dimeric (A) and monomeric (B) forms of N, N-die thyIdithiocarbarnate, Hgc, (S, CNE tz)3 

and I-&@, CPW, )2 

Both are fP2r Je) with 2 = 2. R = 6_7% for f 849 ~~d~p~nde~t reflections (A]; R = 4.5% 
for 1048 reflections (B). In (A) the oc form there are isolated dimeric units and the 

molecular structure is similar to those of NJV-diethyldithiacarhamates of zinc and cad- 

mium. The metal ion is five-coordinate with Hg-S, 2.418, 2_520,2.663, 2.6 
(B) (p foml), the crystals are co sed of essen ~~n~rne~c bis- 

ld~~~~car~~~t~~ ~~erc~~ (II): h mercu~ a occupies a centre of 

symmetry with the two Iigand molecules coordinated in a plz~~~e with the sulphur atoms. 

The two independent Hg-S bands are 2.398 and 2.965 a. 

II. Iwas&, Acta Crystallop_. B, 29 (1973) 3,115. 

~~~di~rn te trac~r~m~te~ R& Cr, Qi J. 

(p2, fc) z = 4, R = 3.8% fclr 2 89 indep~~d~~t reflections. The structure contains 

Cr401,“- ions composed of four Cr04 tetrahcdra joined by shared comers. Cr-0 

(bridge) I.69 1 to 1.846 A with mean I-77 a. Cr--0 (non-bridge) 1.576 to 1.621, mean 

1.6 1 a. The two independent rubidium atoms are each irreguIstrIy coordinated to 

eleven oxygen atoms with F&--O, 2238 to 3247 A._ 

Bis (sarcosinato) nickel (II) dihydrate, Ni(CHS .NII.CII~ COO)z X-I2 0 

(Triciinic) 2 =J 1) R = 10.3% for 875 reflections. The chelation around nickel is octa- 

hedral. One oxygen from the carbonyl groin and the ~~trog~~ from sarcos~~~~~ residue 

to nickel in a plane, while the oxy n atoms of the two water ofeeules 

occupy the other two sites. Ni-N (i), f .989 (I)); Ni-0 (1), 1,880 (8); N-OH:, , 2.236 

(8) A. 
S. Guha, Acra Oys~ditqy. B, 29 (1973) 2167. 



Sodium niobate, low temperature phase, N. 

(R3c). The NbOd octahedra remain nearly regular, but are tilted about the triad axis 
and displacements of niobium atoms from the centres of octahedra are parahef to this 
axis, The temP~ra~dre dependence of the lattice par~eter uf both phases, N and P, 
below room t~rn~ra~re is r~~~~ed. 

C.N.W. Darlington and H.D. Megaw, Acm 0ysi’aZlo~ B, 29 (1973) 2171. 

I&ad metaniobate, PbNb,06 
@b2, m) 2 = 40, I-Z = I 1.1% fst 328 reflections, The NbOs octahedron framework is 
very soar to thsse ofpre~~~s~y ~~e~ined ~~~~t~n bronze st~c~r~s. The lead 
atoms frlf all the pentagonal and half the tetragonal sites. 

P,H. Labbe, hl. Frey and G. Allais, Acta C’rystdkg~ B, 29 (1973) 2204. 

IJt-Oxy-bis (t~ph~ny~a~do~t~m~~~), f(CbH&SbN&C 
(~~~) 2 = 4, R = 4,4% for 1982 r~~ectioRs~ The ~t~rno~y atom in the asy~~et~c 
unit is in a slight da1 en~rQnme~t by the ~~~d~~~~ ~~y~~~ 

at one vertex ad the azide group at the other. Sb-0 (bridge), 1,985 (3); Sb-N (I), 
2.236 (8); Sb--C, 2,155 (8) & mean. 

G. Ferguson and DR, Ridley, AC&I Cryscallogr. B, 29 (1973) 2221. 

(UT) 2 = I, R =: 6.5% for 2874 independent reflections. The structure contains isolated 

b302112- polyions which are built up from two diborate groups linked by two B03 
triangles. The lead atoms are covalently bonded to oxygen (Pb--O 2.23 A upwards) as 

well as being et&ally coordinated 

Tetrapyridine&is (diethylphosphorothioato) ma 

(I?1 /c) 2 = 2, R = 4.9% for 2101 reflections. iscre te molecules of the centrosymmetric 

complex show approximate octahedral coordination through pyridine nitrogen atoms 
and phus~hor~~~ate oxygen atoms, Su~ph~~ atoms are not j~v~~ved in tour &iOIL 

B-S, I .95 1; P-O, t -4% A are consistent with an almost dourly bonded, nearly neutral: 

sulphur atom and a singly bonded, negatively charged oxygen atom. 
C.H. Schwalbe, R. Goody and W, Saenger, Acta Cbystullogr. B, 29 (1973) 2265. 



P_LiIO, 

(P42 /rt) Z = 8, R = 5.9% for 836 (F,>O) independent reflections. The structure cm- 

sists of discrete 103 groups in the form of disorted trigonal pyramids and distorted LiOa 
tetr~ed~. Each te tr dron shares two corners with two other tetrahedra. I-O. 1.79; 

B, 29 (1973) 2285. 

Lead phthalocyanine 

(rYLr (Q) Z = 4, R = 5.7% for 349 independent reflections. The best pl 

e ring of a PbPc rn~l~~~les mikes an angle of 76” wi e f~~~fU~~ axis of the 
e and the Xearf atom deviates by 0.4 A from the pl 

K. U-M, Acra Oysralkg~ B, 29 (!973) 2291, 

(p3 tm) Z = t, R = 6_~~~ for 368 ~dependen~ reflections. Each 

ated by swerve Li’ isns, Zr--Li is 3.6971 (5) isL- Each Zr’” 

at the comers of a re 
ated by six F-” xons 

G. Brunton, Acra Ckystdhgr. B, 29 (1973) 2294. 

Te~raFh~~y~~~osphonium trichloro-(Z-S-dimethyrhex-3-yne-2, S-&A) pfatinate (II). 

(~2~~~~ 2 = 2, R = SA% for 2752 in 

is a square planar c pfex. The 2,S-dimethylhex-3 -2,5-dial behaves as a mono- 
dentate ligand and oordinated to the metal thro its triple bond by a n-type bond. 
Platinum and the three chlorines lie almost exactly in a plane. 

R. Spagna and L. Zambonelli, A&a ti~~s&fogr. S, 29 (1973) 2302, 

&mine cabdt (0) 
r 1499 reflections. The structure consists of discrete molecular 

units, The coordination around cobalt is approximat ly tetrahedral and nitrogen and 
carbon atoms in the nitrosyf and carbonyl groups are disordered. 

C. Gilli, . ~ac~~d~~ and G ~~i~he~bacb, ACM ~ysr~~~~~~ B, 29 f 1973) 2~~~. 

Acetate (dimethyl j in&urn (RI) 
(&ma) 2 = 4, R = 4.05% for 527 reflections. The six coordinate indium lies on a minor 
piane arrd is bonded to two approximately trons-methyl groups (which also lie in the 
mirror plane) and four o~y8en atoms, A bidentate acetate group lies across the mirror 

th In-O, 2.371 (5) while two we~er brid ~~~~a~ts f~~rn ~ffe~~nt ad- 
jacent acetate groups with In-O, 2JXHJ (5) A serve to link the structure as a linear 

polymer_ 
F.W.B. Einstein, M.M. Gilbert and D.G. TuckJ. C?rern. Sue. Dulron, (1 



Bis (ethylenediarnine) copper (II) thiocyanate perchlorate 
(Arartt] Z = 4, R = 8.3% for 1090 observed reflections. The copper ian is in a tetragonally 
distorted octahedral environment with four nitrogen atoms from ethylene&mine in an _ 
approximately square planar ~on~~~~ti~n (Cu-N, 2.02 a) and the ~~~ynat~ ~~~~~~e~ 
atoms in , 2.73 A). 

M, Cannas, G, Carta and G, ~laron~~~ f. Gzem, Sot. ~~Z~~~~, (I 973) 25 I q 

Bis (N~~diethyldi~iocar’bamate) mercury (II) 

(P&la)Z= 2,R = 12% for 8 IO reflections. The ten tr~symme tric mercury atoms have 
three pairs of s~lph~~ ~onta~ts in a ly distorted arraqi’, one pair cl0 
(6) a] and the others arising out o sring of the second sulphur b 
mercury atoms [Hg-S, _. 3 990(7), Hg-S’, 3.307 (7) A]. The CSZ geometry is distorted; 

C-S, I.69 (2) and 1.76 (2) a; S-C-S, 120 (1)“. 
P.C. Healy and A.H. White, J, CIIem. Sac, Duiron, ( 1973) 284. 

~~~~~-~~s ~acety~aceto~~t~~ d~-~odopIa~~~~~ (IV), Pt faea+ I2 
(PT) Z = 1, R = 4.0% fsr 654 independent reflections, Each platinum (IV) is octahe- 

drally coordinated by two oxygen-chelated acetylacetonate ligands and by two iodine 
atoms in a trans-configuration which deviates only slightly from DZh symmetry. 

P.M. Cocrk, L,F, Dahl, D. ~opgood and R,A. Jenkins, J, C&m. SW, D&‘un, ( 1973) 294. 

Di-$13-arsiIlo-tris(ttricarbonyIium) (3Fe---Fe), AS? fFe(C0)3]3 
for 630 independent reflections. The molecule is characterized 

of iron atoms, mean Fe-Fe is 2.62 (1) A.. The two arsenic 
atoms lie above and below the iron tria and are related by a mirr ane containi 

the iron atoms. Both arsenic atoms are de& eq~~ly to the iron tr 
2.35 + Other mean bonds lengths. Fe--C, 1.80; C-0, I _ 12 A_ 

L.J.J. Delbaere, L.J. Kruezynski and D.W. McBride, J. Q~rn. Sot. Dalton, ( 1973) 307. 

Worobis (thiourea) mercury (II) chloride 

~~~~~~=~,~=~* for 359 ~e~e~t~ons~ The ~~~~~~ atom is c~~~~~a~ed in rtn 
~~~s~~ appr~x~ately t~go~~ planar ~o~fo~a~i~~ by the two eq~~v~~R~ thburea 
sulphur atoms and a chlorine atom. I-I -S, 2.42 (1); Iig-CI, 2.57 (I); S-Hg-Cl 1 NM? 
(2). The other ‘ionic’ chlorine atom lies normal to this plane, between and equidistant 
from a pair of mercury atoms at 3.22 A, The thiourea molecules, mercury and coor- 

dinated chlorine atoms are coplanar, 
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trots-ChIorohydrido bis (trie tiylphosphine) paIf adium 
(p2, /c) 2 = 4, R = 72% far 1807 observed reflections. Tk two phosphorus atoms which 

are mutually Cru?zs, and the chlorine atom are situated at three corners of a distorted 

square, centred OR the p odium, with the fours site befieved to be occupied by hydra 
gen. Pd-CI is 2.427 A. 

M.L. Schneider and H.M.M. Shearer, 1 Citent, SQC. D&QII, (1973) 354. 

The 1: 1 adduct between diphenyl sulphoxidq and mercury (II) chloride 
(PT) 2 = 2, R = 5.0% for 2967 reflections, The c~~~dinatio~ around mercu~ involves 
the ~~~~~yI suIph~x~d~ rn~~~c~I~ via the oxygen atom at 2.58 A, two close c~Io~e 
atoms at 2.291 and 2.289 a and two chlorine atoms of nei 
and 3.284 a. A sixth position is occupied by.a phenyl ring 

P. Biscarini, L. Fusina, G-P. Nivellini, A. Man a and G. Pelizzi,J. Ckrn. Z&K, Dultotl, (1973) 

159 

(p2, /c) Z = 4, R = 8.9% for 1258 reflections. ‘Within each molecule the two nitrate 

groups are almost coplanar and are bonded to the tin atom in an unsymmetrical 
bidentate anner, The tws C-Sn bonds (2.1 I and 2.12 a) make an angle of 144” and 

Copper (I) complex of 2,5dithiabexane- 1 ,CidicnrboxyIic acid 
(P2fn)Z= 2,R = 8.1% for 1339 reflections. The copper atans, tetrahedrally surrounded 
by the sulphur atoms of two c~mplexin~ molecules, are on speciaf p~si~~~s on diad axes- 

H, van der Meer, S. ~~~. Sot. ~~~r~~~~ ( 1973) f 1 

p- [ I, 2-Bis (phenylthio) ethane] -bis[chlorogald (i)] 
(PT) Z = 2, R = 7.4% for 1040 independent reflections. The asymmetric unit contains 
two independent C,H,SCiAu half dimer units, Thus both dimers are c~~t~~symrn~t~c 
with planar S-C-C-S &nkages~ Each gojtd atom is ~~~d~d to.a s~~p~ur (2,258 f 1 I) . 

and 2-260 (12) ii) and to a chlorine (2.329 (8) and 2.293 (10) a) with almost linear 
Cl-Au-S groups ( 177.8 (4) and 173.5 (4)‘). 

M.G_B. Drew and M.J. Riedl, S. aem. Sue. &ito~z, (1973) SZ. 

i~~~c~~~Qcob~t~t~ (I~)~ -bisc~~ro~~~ 
(PZr /k) z = 2, R = 9.3% r 2695 o~s~~~d re~e~~o~s. e baron is similar to that in a 
related capper complex, cabaIt being bonded to four nitrogen atoms of the phosphazene 
ring and to one chlorine atom in a configuration between square pyramid and trigonal 



bipyramid, The arsenic cobalt is present % the hitherto unrecognised CCI~C&~ - ion, in 

which two chlorine bridges complete tetrahedral coordination about the cobalt atoms, 
W, Harrison and J_ Trotter, J. C%ern, SUC Lk&on, (1973) 61. 

(Pnm) Z = 4, R = 11 .Q% for 335 refleetkms. In the coordination polymer each zinc 
atom is 2.64 A from an iodine in the same mirror plane and 2.91 A from iodines in 

es half-a-cell translation above md below, Zn-C, I.95 and I-- 
P-T. Maseley and H_M.M. Shearer, J. C_km_ SQc. .&l&~z, (1973) 64. 

Anhydrous potassium carbanate. 
(K$ /c) 2 = 4, R = 12.9% for 3 16 reflections. The structure consists of a slightly dis- 

onal close packed array of carbonate ions in which potassium ions occupy 

both octahedral and trigonal ~~pyrarn~d~ sites. 
B.M. ~a~e~o~se and ,J. Lloyd, J. Gwen. SOC ~~~~~~, f I973) 7 1 e 

cis-Diphenylbis-(2,2’-bipyridyl)-chromium (III) iodide, 

(C2/c) Z=r 4, R = 5.4% for 2227 reflections. The organometallic cation, which has the 
&octahedral configuration, possesses a crystallographic two-fofd symmetry axis. The 
c~ol~~~rn-~rbon o bond length of 2.087 (4) A is no ~~ff~r~~t from the corres~on~~~ 
Iengtfr in tie c~s-~(2-me~~xyphenyl~~ C~(bipy~* ] * (bipy = ~,2’-b~p~~dy~~ ~a~~~. 

J.J. Daly, F. Sanz, R_P_A, Sneedon and H-H_ Zeiss, J. C&em_ &PC. Dalton, (1 

~-(2,2’:6’, 7,“-Terpyridylcadmium)-bis(pentacarbonylmanganese) @Cd-Mn) 
fpZl /c) 2 = 4, R = 9.11% for 3502 re~ec~~ns. The coordination of cad~~rn is very 

and there is c~~s~d~rab~e ~s~~r~~n of tie ~c~~~dr~ 

manganese coordination. The molecule has approximate C, symmetry. The equatorial 
positions around cadmium are occupied by Mn (l), Mn (2) and N (2), and axial by N(l) 
and N (3). 

Octacarbcmyl-p-f J., 2-bis t~rn~~yl~sin~)-3~ $4, ~tetra~uorocyclobu~e~~~ ~rn~g~cse- 
(Mn-Mn). 

(RzQ~~) Z = 4, R = 3-S% for 1439 reflections. Each m se is bonded to an arsenic 

atom, four carbony aquas and a rn~~~es~ atom. M 2,971 (2); rmiean Mn-As 
is ~~visted abase ihe -Mn bond such that the coordinated 

vector are st~~ered- 
L.Y.Y. Ghan and F.W.B. Einstein,J. Gzem. SOC. Dalton (1973) 111. 



urn m~n~t~o~benzoy~rn~t~nate 
I4.7%,1459 independent reflections. The pa&dium atom is bonded 

to two sulphur atoms and two oxygen atoms in cis position”s. The average Pd--S distance is 

2.235 A and is due to the cam-portioning of the hur atoms and the s 
teractions, Pd-0 is 2.10 A an bond is w~~~~ed 

Iabifizing effect of the sulp ur atom ti~?~s to the oxygen ~~~~. 
L.M. Shkonikova, Yu. M. Yutal,, E.A. Shugarn and A.N. Knyazeva,J. Struct. ehem,, 14 

(1973) 80. 

n-CycEopentadienyl-o_rnethylr~~Rium ~~~b~~y~b~~rn~d~ 

(:p21 Ia) 2 = 2, R = 1 I% for I200 ~dep~~d~nt r~~~cti~~~. e rnolec~l~ ~~~rne~ is 
that usual for haeme-sandwich semicoordinate complexes of the transition metals, 

Re-CH3 is 2.32 a, the Br--Re-CHs angle is 139”, and the mean distance from the 
rhenium atom to the ring carbon atoms is 2.31 A. 

G.G_ ~e~~d~ov~ Yu T, ~t~~~k~v and Yu V, ~~~~~v, J, Smrct. t%m., X4 (f973j86. 

l-(&-naphthyl) Germantrane, Cr e H,Ge(CKHZ CH2)3N 
(Pna2r) 2 = 4, R = 10.3% fur 1023 independent reflections. The coordination polyhedron 

ium atom is a distorted triganal bipyramid and the length of the G-N 
The germ~~~urn atom is displaced from fhe equatorial plane by O-25 A 
on atom of the ~a~~t~y~ group. 

A-A. Kemme, Yu Yu Bleidelis, R.P_ Shibaevd and L.O. Atovmyan, .I. Stlzlct. (Bern., 14 

(1973) 90. 

K4Ln@W,S).@-120 where Ln is Nd or Eu and n = 4 arid 6 respectivefy. 
2~~~2=4~~ = f4,C!% for 2300 ~dep~~~e~t resections- (~2~~~ 2 = 4, R = I B% for 

1780 ~~d~p~nd~nt reflections. The rare earth atoms are located on the two-food axes in 

the centre of dodecahedra which are formed by four water molecules and four nitrogen 
atoms from the thiocyanate ps. Each trapezoid of the dodecahedron contains two 

oxygen atoms frolm the wate olecules on the type A vertices and two nitrogen atoms 

from the ~~~cy~at~ grouts on the j3 type vertices. The other three thiocy~a~e groups 
are not co~rd~ated to rare ear 

P.I. Lzarev, V.M. Ionov, L-A, Aslanov and M.A. Porai-I&kits, S. Smrct. t?kwz., 14 (1973) 

151- 

R= 16% for ~~~~ ~~dep~~d~~t rejections. dron ~f~rb~um is 
a tricapped trigonal prism with coordination number nine, The inner coordination sphere 

is made up of six water molecules, a bidentate NO3 group and a nitrogen atom from the 



thiocyanate group. 

P,F, Lazarev, L-A, Aslanov, and MA. Porai-Koshits,J. Smtct. C&m., 14 (1973) 153. 

*fiH# 
= 2, R = 8.5$% for 20 0 independent reflections. TZle st~ct~~e is that of the 

island type with [(LX&F,] 4 - anions, nickel and ammonium cations and water mol- 

ecules. The dimeric anion can be regarded as two pentagonal bipyramids having a com- 
mon F-F edge, The WI2 group is linear and symmetrical if perpendicular to the equa- 

torid pkme of the ~~~yr~~d. 
YU . ~~~~~~ A-A, ~d~ve~k~~ V.6. K~~~~ts~v, L-A. aunt and L.A. Ko 

CRem., 14fl973) 154. 


