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A Study on the Reaction Process of Dirhodium Tetraacetate and 2-Picolinic Acid

HOU Wenming, CUI Hao, YE Qingsong*, LIU Weiping
(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: A green but not a purple or red product was obtained by reaction of dirhodium(Il) tetraacetate
with 2-picolinic acid in an aqueous solution, indicated that the 2-picolinic acid are bound to the rhodium
center through O atoms but not N atoms. While the ethanol solution of the green product was allowed to
evaporate slowly in the air, it was oxidized to mer-rhodium(III) trispicolinate, which was characterized by
single-crystal X-ray diffraction, by the oxygen in the air within two months. There is one molecule of
water of crystallization per molecule of rhodium(IIl) trispicolinate complexes. The water molecule is
hydrogen-bonded to two carboxylate oxygen atoms from two adjacent rhodium(IIl) trispicolinate
molecules, which links the rhodium(III) trispicolinate molecules to form a chain supramolecular structure.
The chains are further packed to a three-dimensional network by the n-w interactions of the rhodium(III)
trispicolinate molecules between the neighboring pyridine rings.
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Fig.1 The structure of dirhodium(II) tetracarboxylates(Rh,(O,CR),L,)
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Fig.2 The possible 1D chain structure of the 2-picolinic acid adducts of dirhodium(II) tetraacetate
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Tab.1l Crystal data and structure refinement for rhodium(III)

trispicolinate
¥ CsH,N;0-Rh
IR 487.23
M 293(2) K
N 0.071073 nm
LES AR
el C2/c
a=3.0415(3) nm a=90°
fm i 24 b=0.85104(7)nm S =95.29(1)°
¢=1.39546(12) nm = 90°
RFR 3.5967(5) nm’
z 8
mn % B 1.800 g/cm’
AN R 0.999 mm!
F(000) 1952
i A RS 0.27 x 0.19 x 0.15 mm
O Wt 2.49°~25.0°
36<h<34
R AR /NMT SR BR -10<k<7
-16<1<15
R AT S A 9833
MSEATH REL 3172 [Riy = 0.0263]
B R AR /NE I 2 1.0000 and 0.7933
A CWaRES Full-matrix least-squares on F*
FEABAT ST s U BR 18U 2 8 3172/3/268
RRLIAT S A S E 1.048
ATVLINAT S A R (A R; =0.0236, wR, = 0.0526
L EATH RN R B R; =0.0287, wR, = 0.0550
BRI TRANE 24 275 and -375 e-nm™
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Fig.3 The protonation of 2-picolinic acid in aqueous solutions
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Fig.4 The possible reaction process of dirhodium tetraacetate and 2-picolinic acid
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Fig.5 A view of the molecule structure of rhodium(III)

trispicolinate with the selected atomic labeling scheme
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Tab.2 Selected bond lengths and angles for rhodium(III)

trispicolinate
(a=sd 4 /nm =i 4 /nm
Rh(1)-O(1) 0.20111(17)  Rh(1)-N(1)  0.2013(2)
Rh(1)-O(3)  0.20185(17) Rh(1)-N(2) 0.2024(2)
Rh(1)-0(5) 0.20230(17)  Rh(1)-N(3)  0.20318(19)
O(1)-C(6) 0.1303(3) 0(2)-C(6) 0.1214(3)
0(3)-C(12) 0.1308(3) 0(4)-C(12) 0.1207(3)
O(5)-C(18) 0.1287(3) 0O(6)-C(18)' 0.1211(3)
(a=ss SEF/(°) (a=sd SEF/(°)
O(1)-Rh(1)-N(1)  82.14(7) O(3)-Rh(1)-N(2) 81.24(8)
O(5)-Rh(1)-N(3)  81.82(7) O(5)-Rh(1)-N(2) 90.49(7)
O(1)-Rh(1)-O(5)  90.52(7) O(1)-Rh(1)-N(3) 86.01(8)
O@3)-Rh(1)-O(5)  90.27(7) N(1)-Rh(1)-N(3) 97.16(8)
O(1)-Rh(1)-N(2)  98.94(8) O(3)-Rh(1)-N(3) 93.92(7)
N(1)-Rh(1)-N(2)  91.07(8)  N(1)-Rh(1)-O3) 97.07(8)
O(1)-Rh(1)-O(3)  179.19(7) N(2)-Rh(1)-N(3) 170.93(8)
N(1)-Rh(1)-O(5)  172.65(8) —

HR 2 AT, = Q-MERERIR) &M 7> T+
Rh-O #H94EKAT 0.20111(17)F1 0.20230(17) nm
2 [8], T Rh-N g8 A2 0.2013(2)~0.20318(19)
nm Z[A], RERIR L C-O FBEAIXEEKZE

0.0076~0.0089 nm Z [A], IXLEELHRHAISCHR[1, 15]
TRIE A A SRR AR . BT 52 2-MEE AR TR
RTINS, 2 MRARE T N O 5
BETE RS2 FHTE 81.24(8)°H1 82.14(7)° 2 [a], B/
FHRAERIZSECAL A FAAE 2 J52 1 2 [ [ A E(90°); AH
M I N(2)-Rh(1) -N(3) (170.93(8)°)F1 N(1)-Rh(1)-O(5)
(172.65(8)°) B A1t 5 FRvE 11 FE 180°AH 225K
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Fig.6 The hydrogen bonds interaction of thodium(III) trispicolinate
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Tab.3 Hydrogen bonds for rhodium(III) trispicolinate

K/
No. D-H--A f B/ DHA #1/(°) ZARE T E
D-H H-A DA
1 O(1W)-H(1W)...O(6) 0.068(4)  0.218(4) 0.2851(4) 171(5) -+, y, -z+1/2
2 O(1W)-H(2W)...0(3) 0.076(4)  0.213(4) 0.2863(4) 162(4) ], -y, z+1
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Fig.7 View showing the offset face-to-face n-n packing interactions of the rhodium(III) trispicolinate molecules between the

neighboring pyridine rings
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