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Abstract .  Monoc l in ic ,  P21/c, a =  13.925 (4), b =  
7.483 (4), c = 1 6 . 3 9 2  (7) A, ,8=98.63 (2) °, 25°C,  
(CsH702)3Rh, M = 4 0 0 . 2 3 ,  Z = 4 ,  On= 1"56, Dx = 1"574 
g cm -3 crystal l ized f rom aqueous  e thanol .  The  com- 
p o u n d  is m o n o m e r i c ;  the centra l  Rh  a t o m  is octa-  
hedra l ly  coo rd ina t ed  to six oxygen a toms.  

Introduct ion.  Cell d imens ions  were ob ta ined  f rom 12 
reflections measured  with M o K ~  rad ia t ion  ( 2 =  
0.7093 .~) on a Picker  four-circle diffractometer .  The 
crystal  was a pr i sm 0.1 × 0 . 2 × 0 . 5  mm. Systematic  
absences:  hOl for l odd,  0k0 for k odd.  The  intensit ies 
measu red  with Mo  Kc~ rad ia t ion  were those for reflec- 
t ions  with +h ,  k>_0, l_>0 in the range 2 ° < 2 0 < 6 2  ° . Of  
the 5779 unique  da ta  in this range, 2881 with an inten- 
sity greater  than  three t imes the e.s.d. (count ing  
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statistics) o f  the intensi ty  were used to de te rmine  the 
structure.  Abso rp t ion ,  Lorentz,  and  po la r i za t ion  cor- 
rect ions were applied.  Rh  a t o m  coord ina tes  were 
de te rmined  f rom Pat te rson  project ions.  The  pos i t ions  
of  the o ther  a toms,  except for  a single H a tom,  were 
found  f rom Four ie r  syntheses. The  s t ructure  was 
refined by ful l -matr ix  least-squares ca lcula t ions  with 
weights derived f rom coun t ing  statistics. Coord ina te s  
and  an i so t rop ic  thermal  paramete rs  for  n o n - H  a toms  
were refined, but,  for  20 H a toms,  only  coord ina tes  
were t rea ted  as variables.  Each H a t o m  was assigned 
an isot ropic  the rmal  pa ramete r  derived f rom the 
the rmal  parameters  o f  the ca rbon  a t o m  to which it is 
bonded .  The final conven t iona l  residual  was 3 .5%.  
The weighted residual  d ropped  f rom 5 .1% to the final 
value of  3 .6% with inclusion of  the coord ina tes  o f  
20 H a toms  as variables,  and  H a m i l t o n ' s  (1965) 
significance test showed the inclusion of  these 60 
variables  to be just if ied with an c~ below the 0.5 % level. 

Table  1. Final fractional coordinates ( x 104) and thermal parameters ( x 103) for  non-hydrogen atoms 

Thermal factors are: 
exp [ -  2rcz(Ulla*Zh 2 + U22b*2 k 2 -}- U33c'212 + 2 U12a* b* hk + 2 Ua3a* c* hl + 2 U23b* c* k l )] 

Standard deviations, given in parentheses, refer to the least significant digits. 

x y z U.  U2~ Uss Ulz U13 U23 
Rh 2390"8 (2) 2666"1 (4) 4693"5 (2) 44"9 (2) 43"0 (2) 34"1 (1) 6"6 (2) 5"2 (1) -2"7 (1) 
O(11) 1120 (2) 3404 (4) 4073 (2) 60 (2) 74 (2) 52 (2) 19 (2) - 8  (1) -11  (1) 
O(12) 1862 (2) 1857 (4) 5695 (2) 57 (2) 64 (2) 45 (2) - 2  (1) 13 (1) - 3  (1) 
C(II) 327 (4) 3120 (7) 4350 (3) 54 (3) 96 (4) 71 (3) 15 (3) - 9  (2) - 3 2  (3) 
C(Ml l )  -541 (4) 3707 (12) 3722 (5) 64 (4) 183 (8) 122 (5) 43 (4) - 3 0  (4) - 6 6  (6) 
C(12) 951 (4) 1865 (7) 5727 (3) 64 (3) 90 (4) 60 (3) - 15 (3) 23 (2) - 16 (2) 
C(M12) 729 (6) 1193 (13) 6547 (5) 91 (5) 167 (9) 97 (5) - 2 7  (5) 48 (4) 0 (5) 
C(I 3) 226 (3) 2389 (9) 5101 (4) 48 (3) 148 (6) 80 (3) - 8 (4) 13 (2) - 19 (4) 
O(21) 2532 (2) 5124 (3) 5174 (2) 61 (2) 48 (2) 42 (2) 10 (1) 7 (1) - 6  (1) 
0(22) 3704 (2) 1833 (3) 5214 (2) 46 (2) 52 (2) 50 (2) 8 (1) 6 (1) 1 (1) 
C(21) 3316 (3) 5654 (5) 5593 (2) 73 (3) 47 (2) 32 (2) - 6  (2) 14 (2) 0 (2) 
C(M21) 3279 (5) 7524 (7) 5907 (3) 102 (4) 55 (3) 62 (3) - 6  (3) 13 (3) - 10 (2) 
C(22) 4322 (3) 2910 (5) 5606 (2) 44 (2) 64 (3) 38 (2) 1 (2) 11 (2) 6 (2) 
C(M22) 5289 (3) 2065 (9) 5897 (3) 49 (3) 109 (5) 64 (3) 12 (3) 4 (2) 2 (3) 
C(23) 4169 (3) 4666 (6) 5782 (3) 54 (3) 60 (3) 55 (2) - 9  (2) 5 (2) - 3  (2) 
O(31) 3000 (2) 3553 (3) 3747 (1) 70 (2) 48 (2) 40 (2) 1 (1) 14 (1) - 3  (1) 
0(32) 2139 (2) 207 (3) 4248 (1) 57 (2) 50 (2) 45 (2) 1 (1) 6 (1) - 5  (1) 
C(31) 3067 (3) 2576 (6) 3123 (2) 52 (2) 65 (3) 36 (3) 7 (2) 5 (1) 1 (2) 
C(M31) 3533 (4) 3478 (8) 2471 (3) 85 (4) 87 (4) 47 (3) - 13 (3) 14 (2) - 2  (3) 
C(32) 2339 (3) -258 (5) 3547 (2) 46 (2) 51 (2) 46 (2) 12 (1) - 7  (2) - 7  (2) 
C(M32) 2091 (4) -2151 (7) 3331 (3) 69 (3) 57 (3) 59 (3) 3 (2) - 9  (2) - 1 2  (2) 
C(33) 2759 (3) 819 (6) 3008 (2) 67 (3) 55 (3) 40 (2) 7 (2) 8 (2) - 1 3  (2) 



1146 S H O R T  S T R U C T U R A L  P A P E R S  

Coordinates and thermal parameters are listed in 
Tables 1 and 2. A table of structure factors is obtain- 
able.* Average bond lengths and angles are in Fig. I. 

Discussion. This structure was studied to determine the 
degree of regularity in the environment of the metal 
atom. Recent work by Bursey & Rogerson (1971) has 
focused attention on the energy relationship between 
Rh and the ring atoms. The structure is essentially that 
of (CsHTO2)3Cr (Morosin, 1965). The thermal motion 
of C(M11) and C(M12) is very much less than that of 
corresponding atoms in the Cr analog. The mean of 
Rh-O intraring distances is significantly shorter than 
the mean Rh-O distance 2-02 A observed in potassium 
tris(oxalato)rhodate(III) by Dalzell & Eriks (1971). 

* This table has been deposited with the National Lending 
Library, England, as Supplementary Publication No. SUP 30057. 
Copies may be obtained through the Executive Secretary, 
International Union of Crystallography, 13 White Friars, 
Chester CH 1 1 NZ, England. 

Fig. 1. Mean values of bond lengths and angles for the three 
rings in (CsHvOz)3Rh. E.s.d.'s are as follows: Rh-O, 0.003; 
C-O, 0.005; C-C, 0-008 .~; O-Rh-O, 0-1 o; other angles, 0.5 °. 

Table 2. Final fractional coordinates (× 103) and 
assigned thermal parameters for the hydrogen atoms 

The parameter B in the expression exp [ - B  sin 2 0/22] was not 
varied. Atom H(111) was not lesolved in the difference maps. 

x y z B Bonded to 

H(I12) -100  (4) 411 (6) 402 (3) 6.7 C(Ml l )  
H(I13) - 8 7  (4) 291 (7) 376 (4) 6.7 C ( M l l )  
H(121) 14 (4) 72 (7) 648 (3) 7.4 C(M12) 
H(122) 116 (4) 56 (7) 694 (3) 7.4 C(MI2) 
H(123) 50 (5) 206 (8) 670 (4) 7.4 C(MI2) 
H(13) - 3 8  (4) 223 (6) 524 (3) 7.3 C(13) 
H(211) 380 (3) 797 (6) 614 (3) 5-8 C(M21) 
H(212) 275 (3) 764 (6) 621 (3) 5.8 C(M21) 
H(213) 291 (3) 832 (6) 551 (3) 5-8 C(M21) 
H(221) 555 (3) 150 (6) 551 (3) 5-9 C(M22) 
H(222) 589 (3) 311 (6) 590 (3) 5.9 C(M22) 
H(223) 533 (3) 178 (6) 644 (3) 5.9 C(M22) 
H(23) 468 (3) 522 (5) 605 (2) 4-4 C(23) 
H(311) 374 (3) 466 (6) 253 (3) 5.8 C(M31) 
H(312) 314 (3) 342 (6) 200 (3) 5.8 C(M31) 
H(313) 416 (4) 322 (7) 257 (3) 5-8 C(M31) 
H(321) 138 (3) -245  (5) 332 (3) 4.9 C(M32) 
H(322) 207 (4) -231 (6) 291 (3) 4.9 C(M32) 
H(323) 234 (3) -298  (5) 371 (3) 4.9 C(M32) 
H(33) 287 (3) 28 (5) 252 (2) 4-2 C(33) 
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Abstract. The structure determination is reported of 
an efficacious antiepileptic drug [registered under the 
names 'Perlepsyn' (in Hungary) and 'Morpholep' 
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(Seres, Tardos & Leszkovszki, 1962, Hungarian patent 
No. 151425)] which crystallizes from ethanol in pris- 
matic needles. Its space group is monoclinic P21/c 
(No. 14), a =  11.659 (10), b=5.795 (10), c=22-861 (10) 
/~,, fl= 100.75 (5) °, (from oscillation and Weissenberg 
photographs and refined on a diffractometer), Z=4 ,  
Dc=1"269, Dx=1'258 g cm -a (by flotation). The 


