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Table 1. Fractional atomic coordinates and equivalent
isotropic temperature factors (A% x 10%)

U, is defined as one third of the trace of the orthogonalized U,

tensor.
X ¥y z Ug
Sr(1) 3 3 ~0-0007 (1) 169 (1)
Sr(2) 0-0105 (1) 0-2491 (1) i 152 (2)
Cr 0-3986 (1) 0-3693 (1) i 90 (3)
o(1) 0-3136 (6) 0-4804 (5) J 163 (16)
0(2) 0-5956 (5) 0-4700 (5) i 158 (14)
0(3) 0-3423 (4) 0-2523 (4) 0:0671 (5) 197 (10)
F 0 0 H 330 (20)

Fig. 1. Jahn-Teller-distorted (d")-CrOj}~ tetrahedron.

structures to Mn;Si;-(D8g) types (Wondratschek,
Merker & Schubert, 1964) and even AIB, or WC
types can be described by the useful tool non-
characteristic orbits (Engel, Matsumoto, Steinmann
& Wondratschek, 1984).
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Table 2. Selected bond distances (A) and angles (°)

Sr(1)—0(1) 2567 (3) 3% Sr(2)—0(1) 2732 (4)

Sr(1)—0(2) 2:598 (3) 3% SH2)—0(2) 2:514 (3)

Sr(1)—0(3) 2952 (3) 3x Sr(2)—0(3) 2513 (4) 2%
Sr(2)—0(3) 2:657 (3) 2

Cr—o(1) 1-696 (4) Sri2—F 2430 (1)

Ccr—0(2) 1-698 (3)

Cr—0(3) 1-693 (4)

O(1)—Cr—0(2) 1149 (2) 0(2—Cr—0(3) 107-1 (1)

0(1)—Cr—0(3) 1103 (1) 0(3)—Cr—0(3) 1069 (2)

I am grateful to Professor Dr H. Wondratschek
for his kindness and help.
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Structure of the Anti-Cancer Drug Complex Tetrakis(u-acetato)-
bis(1-methyladenosine)dirhodium(II) Monohydrate
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Abstract. [Rhy(C;H;0,)4(C, H sNsO4),]. H,O, M, =
1024-6, triclinic, P1, a = 7-808 (3), b = 11:469 (4), c =

*To whom correspondence should be addressed. Present
address: Department of Chemistry, The Ohio State University,
120 West 18th Avenue, Columbus, OH 43210, USA.
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12091 Q) A, a=69-55(Q2), B=7946(), y=
76-61 (3)°, V=980-7 (6) A3, Z=1, D.=
1-735 gem ™3, A(Cu Ka) = 1-5418 A, u =77-6cm™!,
F(000) = 522, room temperature, R = 0-053 for 3638
unique reflections. Structure consists of two

rhodium(II) ions in a metal—metal bond bridged by

© 1991 International Union of Crystallography
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Table 1. Positional parameters for all non-H
atoms and equivalent isotropic temperature factors

ch = (4/3)2,21»[5,-,2[.3,..

x y z B.,(A?)
Rh(1) 0 0 0 2:53(3)
RQ2) 00835 (1) ~02260 (1) 00774 (1) 262 (4)
Ol(Acl) 0059 (2) 0-007 (1) 0-157 (1) 28 (3)
OXAcl) 0131 (1) -0205 (1) 0-232 (1) 2503)
Cl(Acl) 01142 ~0:096 (2) 0-239 (1) 26 (4)
CoAc) 0131 (2 -0:073 ) 0349 (2) 38 (5)
Ol(Ac2) —0248(2) -0017 (1) 0077 (1) 46(5)
02AC2) -0164 () —0232 (1) 0-146 (1) 46 (5)
Cl(Ac2)  -0-265(3) -0132(2) 0139 (1) 3-7(6)
CoA2)  —0450 (2) -0140 ) 0204 (2) 40(6)
Ol(Ac})  -0034(2) —0021 (1) -0149 (1) 55 (5)
OXAc3) 0033 () -0229 (1) -0078 (1) 60(5)
Cl(AC}) 0005 (2) ~0128 (2) -0:162 () 36 (5)
C2Ac3)  -0003 (3) -0131 ) ~0288 (2) 43(5)
Ol(Ach)  0262() 0004 (1) -0:076 (1) 3303)
O2Acd)  0-340 (1) -0:204 (1) ~0:001 (1) 29 (3)
Cl(Acd)  0379Q) ~0:101 ) ~0061 (1) 28 (4)
C2oAcd) 0558 (3) - 0088 (2) ~0127Q2) 48(7)
N(la) -0276 () ~0463 (1) 0-056 (1) 35(4)
C(la) —0315 (3) 0499 (2) 0167 (2) 48(6)
C2a) -03203) 0-559 (2) ~0:046 (2) 51(6)
N(a) -0295 ) 0-547 (1) -0149 (1) 39 (4)
Claa) ~0213 () 0426 (1) —0-155 (1 27(4)
C(5a) ~0-168 (2) 0329 (2) -0:054 (2) 29 (4)
C(6a) -0177 3) 0337 2) 0061 (2) 40(6)
N(6a) ~0-136 (3) 0262 (2) 0159 (2) 63(7)
N(7a) ~0097 ) 0-214 (1) -0081 (1) 210)
C(8a) ~0:099 (2) 0-250 (1) ~0-198 (2) 31 (4)
N(9a) ~0182 ) 0378 (1) ~0244 (1) 29 (3)
C(l'a) -0220 ) 0-440 (1) -0363 (1) 29 (4)
C2'a) -0-416 2) 0-495 (1) ~0379 (1) 34 (4)
o@a)  —0-506(2) 0404 (1) -0374 (1) 50 (3)
C(3a) -0-407 () 0-598 (2) ~0-498 (1) 47(5)
oFa)  -0376(2) 0541 (1) ~0:590 (1) 58 (4)
C@'a) -0-227 (3) 0-640 (2) ~0:509 (2) 476)
oda)  -0126(2) 0-543 (1) ~0418 (1) 49 (4)
C(5'a) -0-260 (3) 0759 (2) ~0:470 (2) 728)
oa)  -0383(2) 0758 (1) ~0359 (1) 7.0 (5)
N(16) 0329 () -0687 (2) 0016 (1) 40(3)
C(15) 0361 (3) —0N7Q) -0095 (2) 53(6)
C(2b) 0-382 (4) ~07172 Q) 0116 (2) 51(6)
N(3b) 0-354 (3) ~0-760 (2) 0222 (2) 5 (6)
C(ab) 0-283 (3) ~0-642 () 0214 ) 38 (5)
C(5b) 0227 ) -0-541 ) 0124 (1) 28 (4)
C(6b) 0-255 (3) ~0:563 2) 0010 (1) 35 (5)
N(6b) 0-205 2) ~0-484 (1) ~0088 (1) 40 (3)
N(7b) 0151 @) ~0:440 (2) 0-165 (1) 35 (4)
C(8b) 0-179 (3) ~0-487 () 0280 (1) 41(6)
N(9b) 0233 2) ~0-609 (1) 0319 (1) 35 (4)
c(1'b) 0-274 (3) ~0-674 (2) 0-441 (2) 45(6)
a2'b) 0-241 3) ~0-805 (2) 0493 (2) 45 (5)
o(2'b) 0-060 (2) -0-802 (1) 0544 (1) 56 (4)
c'b) 0-367 (3) ~0-869 (2) 0-578 2) 55 (6)
0(3'6) 0-308 (2) ~0-824 (1) 0685 (1) 72 (5)
C(a'b) 0-530 (3) -0-809 (2) 0519 (2) 5.4 (6)
) 0468 (2) -0-694 (1) 0435 (1) 45 (4)
C(5'b) 0-675 (3) ~0-888 (2) 0455 (2) 62(6)
o(5'b) 0-833 () ~0-820 (2) 0402 (1) 7:5 (6)
o(w) ~0820 () 0537 (2) ~0322 (1) 78 (7)

four acetate groups. The remaining axial coordina-
tion sites on the rhodium ions are coordinated to the
N(7) positions of two 1-methyladenosine molecules.

Experimental. Crystallized as dark-red plates from a
1:1 methanol/water solution. Enraf-Nonius CAD-4
diffractometer, w/28 scan for data collection, lattice
parameters from 23 reflections in range 24 <26 <
85°. 8290 measured reflections with index range A
-9t09,k—14to 14, /- 14 to 14 up to a 20,,,x of
154°. 4146 unique reflections; 3638 reflections with
I/o(]) > 2 used for refinement. Intensities of 145,
145, 532 measured every 2 h; no significant decay
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Table 2. Rhodium coordination distances, nucleoside
conformation and potential hydrogen bonds in the
complex

Rhodium coordination distances (A)

Rh--Rh 2-401 (1) (distance with e.s.d.)
Rh:O (acetate) 2:03 (5) (av. with e.s.d. for 8 bonds)
Rh--N(7) 2:295 () (av. with es.d. for 2 bonds)
Nucleoside conformation (°)
Molecule 4 Molecule B
Glycosyl conformation syn syn
C(8Y—N(9)—C(1"—0¢4") -119(2) —100 (3)
C(4—N(9)—C(1)—0(4) 61 (3) 60 (3)
Ribose pucker C3’-endo C3’-endo
Pseudorotation phase angle P 152 (2) 160 (2)
Amplitude 7., 34 (1) 39 (2)
C(3'—C(@')»—C(5)y—0(5) gauche” trans
45 (3) -179 (3)
Hydrogen bonds (A)
Translation for B

A—H-B x y z
N(6ay—H1(N6a)--Ol(Acl) 297 (2) 1 0 1
N(6ay—H2(N6a)--O(5’ B) 2:76 (2) 0 0 1
O(3’'ay—H(03'a)-O(4' B) 309 (2) 0 0 0
O(5'ay—H(05'a)--N(34) 288 (2) 0 0 0
N(6b)—H1(N6b)---02(Ac3) 293 (2) 0 1 0
N(66y—H2(N6b)--O(w) 2:80 (2) 0 0 -1
O(2'by—H(O2'b)-O(5'b) 273 (2) -1 0 0
O(3'by—H(03°b)---01(Acd) 2:88 (2) 0 0 1
O(wy—H1(w)-O(2’A) 2:66 (2) 0 0 0
O(wy—H2(w)--O(4'a) 280 (2) -1 0 0

Fig. |. View of an asymmetric unit of the complex with molecule
A on the left side and molecule B on the right side. The
coordination bonds are open while the covalent bonds are solid.
The intramolecular hydrogen bond is shown as a dashed line.

observed. Empirical absorption correction (¢ curve)
applied to data; maximum variation of 25%. 4144
reflections measured twice and averaged; discrepancy
from the mean is 0-042 defined as 2 |F, — Fl/2(F, +
F,), where F; and F, are the two observed structure
factor magnitudes for each unique intensity.
Structure solved by multisolution technique and
non-H atoms refined by full-matrix least squares (on
F) using anisotropic temperature factors. 26 of 46 H
atoms in the asymmetric unit were located from
difference Fourier maps but not refined. Some
proton positions were adjusted slightly (up to 0-1 A)
to improve bonding geometry, especially for the
acetate groups. The remaining 20 H atoms, including
all water protons and ribose hydroxyl protons, were
fixed based on reasonable geometry to maximize
hydrogen-bonding interactions in the crystal lattice.
R=0053, wR=0072, $=249, 4/0=01, w=
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V[o*(F) + (0-02 F,)?], residual electron density
between —2:0 and +1-6 ¢ A ™3 with the largest resid-
uals in the vicinity of the Rh atoms. Scattering
factors for non-H atoms from Cromer & Waber
(1965) and for H atoms from Stewart, Davidson &
Simpson (1965). Table 1* gives the atomic param-
eters. Fig. 1 shows the molecular complex and Table
2 lists the rhodium coordination, nucleoside confor-

mation, and hydrogen-bonding distances. Calcula- -

tions performed on a MicroVAX II computer using
locally developed programs (Rao, Haromy, McAlis-
ter & Merritt, unpublished).

Related literature. Rhodium(II) carboxylates such as
the title compound comprise a series of platinum-
group metal complexes which are active anti-cancer
agents. These compounds are believed to inhibit
tumor cell division by reacting covalently with cellu-
lar nucleic acids (Rosenberg, 1978). The crystal
structure of a dirhodium tetraacetate tRNAF" com-
plex has also been determined where the dirhodium

* Lists of structure factors, anisotropic thermal parameters and
H-atom parameters have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
53895 (17 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CH1 2HU, England.

Acta Cryst. (1991). C47, 1714-1716

[Rhy(C;H;0,)4(C11HsN5sO4),]. H,O

tetraacetate forms an intermolecular crosslink
between the N(7) atoms of the adenine bases of two
symmetry related tRNA molecules (Rubin & Sunda-
ralingam, 1984). The mode of complexation observed
in these structures suggests that dirhodium tetra-
acetate may act by forming interstrand crosslinks to
the N(7) positions of two adenine bases in double
stranded nucleic acids.

This research was supported in part by the
National Cancer Institute, DHHS, contract NOI-
C01-74101 with ABL-BRP (JRB) and in part by the
National Institutes of Health, grant GM-17378
(MS). The contents of this publication do not neces-
sarily reflect the views or policies of the Department
of Health and Human Services, nor does mention of
trade names, commercial products, or organizations
imply endorsement by the US Government.
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Structure du Diammine(oxo-5 prolinato)platine(II)
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Abstract.  Diammine(5-oxoprolinato)platinum(II),
[Pt(CsH;NO3)(NH,),], M, = 356-25, monoclinic, P2,,
a=8399(2), b=7204(2), c=14508(3)A, B=
103-64 2)°, V=8531(7A3 Z=4, D, =
2:77Mgm 3, A(Mo K@) =0-7107 A, W=
166 mm ™', F(000) =656, T=294 (1)K, R=0-021
for 2037 independent observed reflections. The two
independent molecules in the asymmetric unit have
similar geometries. In both, the Pt atom displays a
square-planar cis coordination with two N atoms
from the NH; groups, one N atom and one O atom
from the S-oxoprolinato ligand. The amide function

0108-2701/91/081714-03%03.00

exhibits the tautomeric iminoalcohol form and loses
the proton of the OH group. Formal local charges
on the Pt atom and the 5-oxoprolinato ligand are not
compensated and the molecule has a zwitterionic
character. One of the two NH, ligands is involved in
an intramolecular hydrogen bond with the O atom of
the iminoalcohol group. This structure was solved in
order to establish the relationship between the Pt
atom and the 5-oxoproline ligand.

Partie expérimentale. Cristal approximativement
parallélépipédique: 0,06 x 0,10 x 0,27 mm. Diffrac-
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