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STRUCTURE OF RHODIUM SELENOBROMIDE RhySegBrg

Reaction of interaction of crystalline hydrate of rhodium tribromide with excess of selenium monobro-
mide present favourable conditions for the synthesis of dirhodium nonasdenium hexabromide Rh,SegBrg.
The gtructure of the molecule was determined and were presented parameters of molecule. This compound

has an allotropic form Sey, stabilized by two RhBr

molecules. Rh,SeyBrg: tetragonal, 144/a (no. 88), a

~12.39996 (12), c=24.8813(3) A, V =3825.72(7) A3 7=38, R, =0.0181, Rg =0.0184, R, =0.0354, Ry,

=0.0494, Reyp= =0.0235, c2=4.43, T = 297K.

EXPERIMENTAL RESULTSAND DISCUSSION.
Dirhodium nonasdenium hexabromide Rh,SeyBrg
wasprepared from RhBr3zxH 0 (1 g) and Se,Br, (10
ml). The synthesis was carried out in an L-shaped
glassreactor. The lower part of the reactor, contai-
ning the reaction mixture, was subjected to heating
whereasthe upper part acted as a backflow conden-
ser. Thefirst stage of the synthess was carried out
at 80—90 °C for 120h in the open reactor to remo-
ve the gaseous products H,Se and HBr. At the se-
cond stage, the reactor was sealed and heating
was continued at 100 °C for another 180h. The so-
lid product was separated from the liquid phase
by trangferring the mother liquor into the upper part
of the reactor. Then the reactor was cooled down
to 20 °C and opened. The solid phase was washed
with CCl, and dried under vacuum.

For metagtable solid-state allotropes of sdeni-
um only thecyclic Sez [1] and Seg [2—5] are observed
and completely structurally characterized. But va-
rious "neutral" chalcogen ring-species can be stabi-
lized in a solid matrix of metal halides, carbonyls,
metal-organics, e.g. cyclic Teg in RegTeClg [6],
Tey in [Ru(Teg)](INCly), [7], Se; in [Reyl (CO)e-
(Se)l [8l, Sep in [AQxSero][FAI(OC(CsF10)(Ce
F:))3,6CgH4F» [9], etc. Recently, we reported on
the first Sey cyclic cluster observed in solid state,
which is stabilized by two RhCl; molecules in
Rh,Se,Clg [10]. Here we present another example of
nonasgenium ring observed in isostructural com-
pound Rh,SeyBrg (figure).

The sdenium atoms are interconnected via co-
valent and near-covalent bonds (d =2.354—2.457 A)
to form Sgyringsin "crown" conformation. The lon-
gest bonds in the Seyring (2%l(Sel-Se3 =2.457 A

Structure of Rh,SegBrg molecule.

Table 1
Data collection and hadling
Parameters Hadling
Powder Brownish black, size <0.04 mm
Wavelenght CuUKa1 radiation (1.540598 R)

m 48.08 mm™*
Diffractometer STOE STADI P (transmisson mode)
20, Stepwidth 105.705°, 0.015°

N(points) yeasured 6848

N(hKI) measured 1140

N(param) refineq 87

Programs STOE WinXPOW [11], N-TREORO9 [12),

EXPO2009 [13], FullProf.2k [14],
STRUCTURE TIDY [15]
DIAMOND [16]
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Table 2 PE3IOME. Peakiiiss B3aemonil kpucra-
Atomic coordinates and displacement parameters (in Az) jorigpaty TpuOPOMiy POAII0 3 HAUTHIIKOM
MOHOOPOMIZy CeleHy CTBOPIOE CIIPHUSATINBI
Atom | Site X y 7 U YMOBH [UISI CHHTE3Y CEICHOOPOMINy pOJito
' Rh,Se,Brg. Jlnst naHoi CHONyKH BU3HAYEHO
CTPYKTYpPY Ta IPENCTABIEHO MapaMeTpu MO-
Rh(1) 16f  0.14074(20) 0.14243(19) 0.39158(7)  0.0163(15)  jexymy. Pewosnma micrums anoTpomHy dop-
Se(1)  16f 0.0051(2)  0.3925(3) 0.32950(11)  0.018(2) My Sey, crabiizoBaHy ABOMa MOJIEKYJIaMH
RhBrg. Rh SegBr KPHUCTAI3YEThCS Y TETPAro-
2 16f 0.0338(2 0.1587(2 0.47227(11 0.026(3 3 6
Se(2) (2) ) (12) 3 HaIbHIl cunrowii, 14,/a (no. 88), a =12.39996
Se(3) 16f 0.3300(2) 0.1703(2)  0.12554(10) 0.018(3) (12) R, c=24.8813(3) A, V=3825.72(7) A3
Se(4) 16f  0.3599(2) 0.0815(2) 0.04190(10)  0.023(2) Z=8, R, =0.0181, R =0.0184, R,=00354 R,,,
Se5) 8 0.0 0.25 026704(17) 00213 Q0494 Re=0.0235 c®=443, T=297K.
Br(l) 16f  0.0961(2)  0.0455(3) 0.20276(10)  0.036(3) REFERENCES
Br(2) 16f  0.1240(3) 0.0159(2) 0.06409(10)  0.023(2)
Br(3) 16f  0.3754(2)  0.5581(2) 0.09365(11)  0.028(2) 1. Miyamoto Y. // Jpn. J. Appl. Phys. -1980.
-19, Ne 10. -P. 1813—1819.
2. Burbank R.D. // Acta Cryst. -1951. -4, Ne 2.
-P. 140-148.
and d(Se2-Se2) =2.414 R) are between two mSe 3. CherinP., Unger P. // Ibid. -1972. -B28, Ne 1. -P. 313—317.
atoms, which belong to different Rh[Se;Br3] di- 4. Marsh R.E., Pauling L., McCullough J.D. // Ibid.
gorted octahedra. These octahedra are formed by -1953. -6, Ne 1. -P. 71—75.
three Se atoms on one side and three Br atoms on 5. Foss O., Janickis V. // J. Chem. Soc., Dalton Trans.
: " s : -1980. -4. -P. 624—627.
the other sde. Isolated "dimeric' molecular units 6. Mironov Y.V.. Pell M A Ibers JA. // Angew. Chem
(BraRh),Sey with local symmetry C, arrange so that " Int. Ed. Engl. -1996. -35, Ne 22-23. -P. 2854—2856.
3D-packing with tetragonal symmetry appears. The 7. Gunther A., Isaeva A., Baranov A.l., Ruck M. //
Rh-Se bond distances of 2.389—2.417 A are typi- Chem. Eur. J. -2011. -17, Ne 23. -P. 6382—6388.
cal for rhodium mcomplexes with sdenium, and 8. Bacchi A., Baratt W., Calderazzo F. et al. // Angew.
the Rh-Br bond distances of 2.454, 2.483 and 2.522 o Ehe:‘ '1T994+ '1061NN‘—’E2- -P. 2‘16;207-611 A
; ~ i . Kochner T., Trapp N., Engesser T.A. et al. ngew.
ﬁ [a:ig%e%vglteg g;rgi:giagngm;%:mdlzagxcoéoiﬁ? Chem. Int. Ed. -2011. -50, Ne 47. -P. 11253—11256.
9, 10. Demchenko P.Y., Gladyshevskii R.E., Volkov SV. et
nates and displacement parameters (in A% were al. // Chem. Commun. -2010. -46, Ne 25. -P. 4520—4522,
presented in thetables 1, 2. 11. STOE WinXPOW. Version 3.03. Stoe & Cie GmbH,
Darmstadt (Germany). -2010.
. 12. Altomare A., Campi G., Cuocci C. et al. // J. Appl.
PE3IOME. Peakuus B3auMOJEUCTBUS KPUCTAILIO- Crystallogr. -2009. -42. Ne 5. -P. 768—775.
TUpaTa TPUOPOMUIA POJIHS € U3OHITKOM MOHOOPOMH/IA 13. Altomare A., Camalli M., Cuocci C. et al. // Ibid.
ceJieHa co3JaeT OJIaroNpHsTHBIEC YCIOBUS IS CHHTE3a ce- -2000. -42, Ne 6. -P. 1197—1202.
nerobpomuna poaust RhySeyBrg. Jlist nanHoro coenue- 14. Rodriguez-Carvajal J. // Commission on Powder
HHA yCTaHOBIJICHA CTPYKTYpa U NPCACTaBJICHBI TIapaMeT- Diffraction (IUCr). Newdletter. -2001. -26. -P. 12—19.
pbi MOJIEKYJIbl. BemecTBo coepKut annoTponuyo gop- 15 Gelato L.M., Parthe E. // J. Appl. Crystallogr. -1987.
My Sey, CTaOHIM3UPOBAHHYIO IBYMs MosieKynamu RhBr . -20. No 2. -P. 139—143.
Rh,Se,Brg kpucrammsyercss B T€TparoHanbHOH CHHroO- 16. Brandenburg K. DIAMOND. Visual Crystal Structure
uum, 14,/a (no. 88) a=12.39996(12) A, c=24.8813(3) A, Information System, Version 3.2g // Crystal Impact,
V =3825.72(7) A%, =8, R, =0.0181, _Re =00184, R,= Bonn (Germany). -2011.
=0.03%4, R, =0.0494, R, =0.0235, c?=4.43, T =297 K 17. Bergerhoff G., Brandenburg K. // International Tables
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