"joer04 - S" PLATON GENERAL Page 1

PLATON( V-311206) - Run for: joer04 - SHELXL TIME: Jun 9 13:21:22 2011

(C) 1980-2007 A. L. Spek

Input Cell (Lattice Type: P) - Temp = 200K Reduced Cel | (Acta Cryst.(1976), A32, 297-298)
a = 15.327(3) Angstrom al pha = 90 Degree a = 15. 163 al pha = 96.22 V = 3744.8
b = 15. 163( 3) beta = 96. 222( 4) b = 15.327 beta = 90.00
c = 16. 209( 3) ganma = 90 c = 16. 209 ganmma = 90. 00
V = 3744.8(13) Cubic-Angstrom d(100) = 15. 2367 Angstrom Ni ggli Val ues
d(010) = 15. 1630 229.917  234.917  262.732
Lanbda(MbKa) = 0.71073 Angstrom d(001) = 16. 1135 -26. 926 0. 000 0. 000

O thogonal i zati on Matrices

(See e.g. J.D.Dunitz, Xray Analysis and Structure Determination of O ganic Mlecules, Cornell Univ. Press, 1979, P236)

(XO ( 15.32700 0 -1.75675) (X , (X) ( 0. 06524 0 0.00711 ) (XO Ot hogonal Axes AO BO and CO
(YO = ( 0 15.16300 0)*(Y) , (Y) =( 0 0. 06595 0 )*(YO are defined as:
(2O ( 0 0 16.11352 ) (2 , (2) ( 0 0 0.06206 ) (ZO AO//l A CO// C, BO// CO X AO

Space Group Symmetry

(See e.g. G Burns & AM dazer, Space Groups for Solid State Scientists, Academ c Press, 1990 or Int. Tables A)

Space Group P21/c No: 14, Laue: 2/m[Hall: -P 2ybc ]
Lattice Type nP, Centric, Monoclinic, Oder 4( 2) [Schoenflies: C2h~"5 ]
Nr *x*kkx Symmetry Operation(s) *****
1 X, Y, Z
2 - X, /2 + Y, 1/2 - Z
3 - X, - Y, - Z
4 X, 172 - Y, 1/2 + 2
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( Not - Rul e Rounded)

Coor di nates of Uni que Resi due(s)

I dentified.

St andard Devi ations in the Last

Digit are in Parentheses.

I JK = Transl ati on)
atom D-H = H on Donor atom MET = Metal.
AN = Acti ni de,
with s = symmetry op,
(= mol ecul e,

LN = Lant hani de,
klm= transl ati on,

SSOF = SHELX Site Occupation Factor (= S.O F / SSN).
i.e. 1.555 = nonove

TR = Transition El enent.
resi due #.

NOMOVE

Site = Site Symmetry; SSN = Site Symmetry Nunber;
ol Move = Transformation on Input Data: N I1JK (N = SynmOp,
SYMBOLS: Type = DA = Potential Donor or Acceptor
* ok Kk kK El Type = AK = Alkali Metal, AE = Alkaline Earth, HL = Hal ogen,
ARU = Asymmetric Residue Unit encoded as skl mnn,
RESI DUE = col |l ection of ARU s constituting an isolated unit
FLAGS d = determined, ¢ = calculated, R=riding G = group
Atom Types : C H Br N Zn
Cov. Rad( Ang) : 0.68 0.35 1.21 0.68 1.45
Atom Volune : 13.87 5.08 32.70 11.80 39.00
At om Nurber : 6 1 35 7 30
At om Wi ght 12.010 1.008 79.90 14.01 65.39
Scat.Fact.f0: 5.999 1.000 34.993 6.995 29.985
Scat.Fact.f': 0.003 0.000 -0.290 0.006 O0.284
Scat. Fact.f": 0.002 0.000 2.460 0.003 1.430
Mu/ Rho( MbKa) : 0.58 0.37 75.37 0.84 53.97
Elem Type : -- -- HL -- TR
Sources - Cov. Radii Manual Canbri dge Crystall ographi c Data Base
- Atom Vol une: D.WM Hof mann (2002). Acta Cryst. B58, 489-493
- Atomic W. SHELXL97
- Scat. Fact.: SHELXL97 (International Tabl es)
- mu/rho International Tables C, table 4.2.4.2, pl193-199
Fl ags Label Fractional Coordinates (x,Y, z) Ot hogonal
- Br (51) 0. 53700 0. 17054 0. 16725 7.9367
- Br (52) 0. 68762 0. 35910 0.11714 10. 3334
- Br (53) 0. 67609 0. 24251 0.21931 9.9772
- Br (54) 0.78782 0. 13208 0. 20226 11. 7196
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Ordered Structure Unit Cell Contents (Based on Contents of Atom List, that nmay be I nconplete)
Resd Site X(cen) Y(cen) Z(cen) MI.W S OF Z C H Br N Zn
1 1 0.672 0.226 0.176 319.60 1 4 - - 4 - -
it Cell Weight =  1278.40 o o0 1 o o

n
©
o

Cal cul ated Anal ysis (Percent) 0.0100.0 0.0 0.0

Moi ety _Fornula = Br4

Sum Fornula = Br4
For mul a_Wei ght = 319.60 [Note: Based on SHELXL97 Atonic Wi ghts]
Formula_Z = 4
SpaceG oup_Z = 4 ===> 7 = 4| 4= 1. 000
Cal cul ated Density = 0.5669(2) gcm3 [= My m3] ** \WARNI NG **
Pl ease Check the Derived Crystal Data.
F(000) = 560.0 [ 556. 64] They may be Incorrect for Disordered,
I nconpl ete or Polymeric Structures.
mu( MoKa) = 42.73 cm1l =  4.273 mm 1
Resonant Scattering = 10.00 Percent - (Grard,E et al. (2003). Acta Cryst. D59, 1914-1922)
Predi cted Vol une = 523.2[ 518.3] Ang**3, 298[200]K - (D.WM Hof mann (2002). Acta Cryst. B58, 489-493)

Not e on FO0O: The first nunmber is a pure electron count, the second nunber between [] is calculated fromf,f’ & f"
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(An)isotropic, Equivalent and Main Axes Displ acenent Paraneters - Unusual Values Marked with a # - [Optional Coordinate Split-up]

Atom Label ULl or Uiso uz22 u33 uz23 Ul3 u12 Ueq( sUeq) Ul U2 us u3/uL
1 Br51 0. 02760 0. 02760
2 Br52 0. 03222 0. 03222
3 Brs3 0. 03435 0. 03435
4 Br54 0. 03848 0. 03848

The Di spl acenent Factor has the Form of Exp(-T)
wher e
T = 8*(pi **2)*Ui so*sin(theta/l anbda) **2, for |sotropic Atons,
T = 2*(pi **2)*(UL1*(h*as) **2+U22* (k*bs) **2+U33* (| *cs) **2+2* U23*k*| *bs*cs+2* UL3*h*| *as*cs+2*Ul2*h*k*as*bs), for Ani sotr. Atons
Ueq = 1/3 Sun(i,j) (Uj*as(i)*as(j)*a(i).a(j))
Ul, U2, U3 are the three Main Axes Conponents of Uj
Ref erence U(eq): R X. Fischer & E. Tillnmanns, Acta Cryst. (1988). C44, 775-776

Ueq [or U(iso)] Averages per Elenent

Average 0.0332 0.0000 0.0000 0.0332 0.0000 0.0000
M ni rum 0.0276 0.0000 0.0000 0.0276 0.0000 0.0000
Maxi rum 0. 0385 0. 0000 0. 0000 0.0385 0.0000 0.0000
Rati o 1.3942 0. 0000 0.0000 1.3942 0.0000 0.0000
Nunber 4 0 0 4 0 0
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Anal ysi s of Bond Di stance and Angle Values - ldentification of Chiral Center(s) and Their (R/ S)-Configuration (Cahn-Ingold-Prel og)

The Following Tests are done. Faults are Marked Under Note
-- V: Valency Check Fault for H C
-- S : Bond Too Short

A : Unusual Bond Angl e Val ues (PLEASE CHECK)

*** PLEASE NOTE: R/ S ASSI GNMENTS ARE TENTATIVE *** (CIP Special rules NOT |Inplenented)
*** See Angew. Chem Intern. Ed. Eng.,(1966),5,385 & (1982), 21,567 for Authoritative Details for Special Cases

=ANGLESS =B ONDS=
Flag Label - Connected to (May be Inconplete for Polymeric Structures) nra mn mx Aver mn max nrb tnr Hyb RS Note
- Br(51) - Br(53) ------- momooo e e oo oo oo aon ooaoaon oo oo 0O O O 0.02.461 2461 1 2
- Br(52) - Br(53) ------- mommme e e oo oo oo s oo e oo oo 0 O O 0.02.442 2.442 1 2
- Br(53) - Br(51) Br(52) Br(54) ------- s aoaoaoe aoaaaan oo oo 3 102 109 105.1 2.432 2.461 3 1
- Br(54) - Br(53) ------- mmmme e oo oo Lo oo oo oo 0 O O 0.024322.432 1 2
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Anal ysis of the IntraMol ecular Geonetry in Terns of Unique Mdlecule(s)/lons, with Bond Criterium d(i-j) < R(i) + R(j) + Tol
-- Tol = 0.40 Ang. for Normal Bonds + 0.70 for (Earth)al kali-NonMetal Contacts and adjusted by -.40 Ang. for Metal-Metal D stances
-- The Bond Di stance and Angle su’s have been Increnmented to Include the Effect of the Unit-cell su.

(Rel .Error in Dist. 0.0002 Ang. , Abs. Angle Error 0.004 Deg.)

-- Bonds belowwith '> or '<' Substituted for '-' have Distances that Deviate from Expected Val ues(Based on the hybridi sations).
Bond Lengths (Angstron). - (Bonds are ordered on the first label, left toright and top to bottom) - suin last digit in ().
Br(51) - Br(53) 2.4613 Br(52) - Br(53) 2. 4419 Br(53) - Br(54) 2.4321

Bond/ Val ence Angl es (Degrees) - (Angles are ordered on the middle label, left to right and top to botton) - suin last digit in ().

Br(51) - Br(53) - Br(52) 102. 25 Br(51) - Br(53) - Br(54) 104. 49 Br(52) - Br(53) - Br(54) 108. 53
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Statistics of Bond Length per Bond Type (NOTE: A Indicates 10 Cccurrences, B Indicates 11, Etc. and * nore than 35)

Bond Type Nr B.P. d(mn) d(max) d(av) Sunrad Note 0.0 0.5 1.0 1.5 2.0 2.5 3.0 Angstrom
---------------------------------------------------------- R I O e O U T [ [y [y oy [y [y [y [y [ [y 1 0 I e ey iy
Br -- Br 3 2.4321 2.4613 2.4451 2. A2 S

Sel ected Bond Lengths (Angstrom - see MF.C. Ladd & R A Palner, Structure Determi nation by X-Ray Crystallography (1985)

Formal single bonds

CA-N2 1. 47 A4-2 1.

4 - c2 4 43
6 cz- N3 3 C2-2 1.36 N3-N3 1.45

e
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A-4 1.5 G 1.52 CA- 1. 46
-2 1.3 C2 1.38 c2- 1.33

For mal doubl e bonds

C3-C3 1. 34 c3-C2 1.31 C3-N2 1.32 C3-01 1.22 C2-C2 1.28 C2-N2 1.32 C2-01 1.16 N3-O1 1.24 N2-N2 1.25 N2-O1 1.21

Formal triple bonds Aromati c bonds

Cc2-C2 1.20 C2-N1 1.16 C3-C3 1.40 C2-N2 1.34 N2- N2 1. 35
The notation in the table indicates the connectivity of the atons
For nmore detail ed standard bond di stance tabul ations see: J. Chem Soc. Perkin Il, (1987), S1-S19;

J. Chem Soc. Dalton Trans. (1989), S1 - S83 or International Tables C (1992), 707-791.
SPF File on :ipl.eld



