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82 2} Bis(N-methylphenazinium) bis(oxalato)paliadate(Il) ((CaHN2o[Pd(C,0,).1)8] ) o) o
AR T2E X-4 HAPOR AT o) AR APAAe)T THEE PIE HE=2olck HIAE
7ol a=17.616(8), b=9.842(3), ¢=20.335(7)A, a=10353(3), B=90.00(5), Y=112.38(5)° ], V'=1363(2)A%,
F,=67293, D.=1.639 gcm 3, F(000)=680.0, p=7.3cm"}, Z=2¢]c}. 3|4uFHES] A7) ZFod 43 #
A7} Qe AE 4% 314712 d9om Me-Ka X-A(A=07107 A& AHg-stglch. F2E4e 3452
F9od, Aaxsygos AYstada, HE AHE FES 3120009 Aol tfste] R=0.069, R,.=
0.050, R, =0.069 % S=545%c}. Fol L5 Z¥AHQ HHTFZEN, o]F2 FATRE AL EST F
M) Fefol 250l Ae] BYshA Sl Uk AFASE AL ek o) &3} Lol 259 o] ztEo
717t 63(6)3 57.06(6)° %) AHFAS) b3S weha sedslel Qlov), A AR FE T AR o)L
o= 7o) 59.08(9)°% ol F+ whaolck. AHEAMS) WA elE 27t 33289} 3463 Aolic

ABSTRACT. The crystal structure of bis(N-methylphenazinium) bis(oxalato)palladate(Il) has been
determined by X-ray crystallography. Crystal data: (Ci3HiiNy)[Pd(C:04).] M, =672.93, Triclinic, Space
Group P1 (No=2), a=7.616(8), b=9.842(3), ¢=20.335(DA, a=10353(3), B=90.00(5), Y=112.38(5)°, Z=2,
V=1363(2)A% D.=1.639 gem 3, u=7.3 cm ™!, F(000)=680.0. The intensity data were collected with Mo-Ka
radiation (A=0.7107 Io\) on an automatic four-circle diffractometer with a graphite monochromater. The
structure was solved by Patterson method and refined by full matrix least-square methods using Killean
& Lawrence weights. The final R and S values were R=0.069, R“=0.050, R,;;=0.069 and S=545 for
3120 observed reflections. Both cation and anion complexes are essentially planar and have dihedral
angles of 6.3(6) and 57.06(6)° between their planes. The planar complex anions are sandwiched between
slightly bent cations. The interplanar separations of two triads are 3.328 and 3.463 10& respectively. The
triads are stacked along b-axis, but their orientations are different based on dihedral angle 59.08(9)°
of two complex anions.
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(TTT)12- Ni(mnt),"(TTT = TetraThiaTetracene)2]
Tz 9= 43 Ak vlAxAe] 7 1
7 3X10° Qem el FEA AR EA S HeFw
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a4 #

%48 A NMP-CH,S0, s} Ko[Pd(ox),]-4H,0"
& 7}t A Z s}, ¢] 5 0.184 g(0.601 mmol)3 0.13 g
(01 mmol)& 75C 9 75 474 10mio] &3,
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& 10, 024, 0.05 mme] Ay Aot AHYF=
S Halld A AYEAE fAdRo] HeE
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HEgog 25709 3ty Hopx ZEE A
st HaAbgHog AxeE AAsdc) o] o
b5 o) 20 9.61~18.76° Wl £3lelc) 3
B Azle F @3t AR de A 3
A7) 2 292w Mo-Ka(A=0.7107 &) X-H& A4
shodch. HAUHEL /20 FAPEE o] 4-3te] 252
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Table 1. Experiment data for the X-ray diffraction
study

Crystal parameters
a="7.616(8)A
5=9.842(3)A
¢=20.335(DA
a=103.53(3)°

Crystal= Yellow-Brown, Needle
F ormula= P deszNAOg
Size=1.00, 0.24, 0.05 mm

Space Group=PI1(NSPG=2)

B=90.00(5)° Mol. Wt=672.93
¥=112.38(5)° D.=163% gem ™3
V=1363(2)cm?® u=7.283cm™!
Z=2 F(000)=680.0

Data collection

Instrument = Enraf-Nontus CAD4-Diffractometer
Radiation=Mo-Ka, 0.7107 A

Monochromator =Incident beam, Graphite

Unit Cell=25 Reflections, 9.61<20<18.76°

Mode =®/20

® range (°)=1~23°

Standard Reflections=0 -5 2, -2 -6 —4, -3 -3 3

HKL ranges=H 0Oto 8
K -10 to 10
L —-22 to 22

Structure solution
Correction=Lorentz, Polarisation, Linear decay
(averaging, 1.01601 on I}
Empirical absorption correction (DIFABS)
Reflection=4113 total
3778 unique
3120 with 7>3.0 o(1)
Solution=SDP and SHELXS-86 package program
(Patterson methods, Fourier maps)
Refinement = Full-matrix least square calculation
Function minimized=Yw(|F,| — |F,|?
Weight=Killean & Lawrence PWT=0.05 and QWT=1.
0
w=1/[Y(F.)?+PWT * F, )2+ QWT]—F, and
Dunitz-Seiler Weights (SHARP =20)
Parameter refined=44 atoms, 391
R, R,, R(all)=0.069, 0.050, 0.069
Maximum shift e.s.d.=0.00
Scale factor (final)=1.110
Goodness of fit (5)=5.454
Ap=14.226~0.000 e/A®

Zheje} & sbelch o] Aol 4113789 =HAdq
HES ¢3stgn). o] vtHES SDP-Program
package?2 data reductiondtl ], o] w ZFut
HE A77F wiAZbE 0.1471%4 3HAEk7] 9
Foll olg] A} Al Foll g F5TEA(Empiri-
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Bis(N-Methylphenazinium) Bis(Oxalato)Palladate(I[)®] Z A= 829

Table 2. Atomic coordinates and equivalent isotropic
parameters of nonhydrogen atoms

Pdl1  0.000 0.000 0.000 3.183(7)
01 0.1648(4) 0.1234(4) 0.0877(2) 4.30(6)
02 —0.2083(4) —0.0388(4) 0.0600(2) 4.10(6)
C1 0.0641(6) 0.1379(5) 0.1372(2) 3.84(7)
C2 —0.1528(5) 0.0407(4) 0.1221(2) 3.62(7)
03 0.1302(6) 0.2247(6) 0.1934(2) 6.0(D)
04 —0.2606(6) 0.0400(5) 0.1669(2) 5.64(9)
C5 —0.2844(8) 0.1171(8) —0.1685(3) 5.8(1)
N1 —0.1206(5) 0.2140(4) —0.1152(2) 4.03(7)
C6 —0.1526(5) 0.2466(4) —0.0498(2) 3.86(7)
C7  —0.3386(6) 0.1998(5) —0.0260(3) 4.64(9)
C8 —0.3558(7) 0.2392(6) 0.0402(3) 5.4(1)
C9  —0.1998(7) 0.3262(5) 0.0897(3) 5.0(D)
C10 —0.0184(6) 0.3746(5) 0.0701(2) 4.22(8)
Cl1  0.0100(6) 0.3365(4) 0.0004(2) 3.88(7)
N2 0.1874(5) 0.3854(4) —0.0165(2) 3.90(7)
C12  0.2136(5) 0.3524(4) —0.0831(2) 3.80(7)
C13  0.4037(6) 0.4096(6) —0.1015(3) 5.0(1)
Cl4  0.4338(D) 0.3825(8) —0.1680(3) 5.8(1)
C15  0.2823(8) 0.2992(7) —0.2190(3) 5.7(1)
Cl6  0.0977(7) 0.24106) —0.20393) 5.01)
C17  0.0588(6) 0.2671(4) —0.1345(2) 3.98(8)
Pd2  0.500 0.000 0.500 3.213(7)
05 0.5416(4) —0.1236(4) 0.4122(2) 4.24(6)
06 0.3302(4) 0.0388(4) 0.4395(2) 4.29(6)
C3 0.4262(6) —0.1385(5) 0.3629(2) 3.91(8)
C4 0.3067(6) —0.0407(5) 0.3778(2) 3.83(8)
07 0.4065(6) —0.2240(6) 0.3067(2) 6.1(1)
08 0.2003(6) —0.0401(5) 0.3332(2) 5.70(8)
C18  0.0981(8) —0.1187(6) 0.6682(3) 5.9(1)
N3 0.1656(5) —0.2147(4) 0.6155(2) 3.98(7)
C19  0.2926(6) —0.2663(5) 0.6346(2) 4.02(8)
C20 0.3565(7) —0.2421(6) 0.7039(3) 5.0(1)
C21  04820(8) —0.2984(8) 0.7186(3) 5.7(1)
C22  0.5505(7) —0.3820(8) 0.6683(3) 5.7(1)
C23  04932(7) —0.4001(7) 0.6014(3) 5.2(1)
C24  0.3620(6) —0.3522(5) 0.5834(2) 3.82(8)
N4 0.3011(5) —0.3868(4) 0.5162(2) 4.01(7)
C25  0.1738(6) —0.3367(4) 0.4996(2) 3.74(8)
C26  0.1067(6) —0.3743(5) 04299(2) 4.26(9)
C27 —0.0261(7) —0.3276(6) 04101(3) 4.9(1)
C28 —0.0962(8) —0.2410(6) 0.4595(4) 5.5(1)
C29 —0.0367(6) —0.1999(5) 0.5265(3) 4.67(9)
C30  0.1007(6) —0.2463(4) 0.5497(2) 4.00(8)

Anisotropically refined atoms are given in the form of
the isotropic equivalent displacement parameter defined
as: (4/3)%[a2*B(1, 1)+b2*%B(2, 2)+c2%B@3, 3)+ab
(cosY) * B(1, 2)+ac(cosP)* B(1, 3)+bcl{cosa) * B(2, 3)].
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Table 3. Bond distances in angstroms

Pdl1 O1 2.014(3) Pdl1 02 1.977(3) Pdz O5 2.011(3) Pd2 06 1.982(4)
o1 C 1.280(5) 02 C2 1.291(5) 05 C3 1.277(6) 06 C4 1.286(5)
Cl1 03 1.226(5) cz2 O4 1.226(6) c3 o7 1.221(6) C4 08 1.218(7)
Cl1 C2 1.549(5) C3 C4 1.542(7)

C5 N1 1.499(6) N1 C6 1.340(6) C18 N3 1.484(7) N3 C19 1.345(7)
N1 C17  1.358(5) c6 C7 1.435(6) N3 C30 1.349(6) C19 C20 1427(D)
C6 Cl1  1.44905) C7 (8 1.332(9) C19 C24 1417(6) C20 C21 1.34(1)

c8 (9 1.407(7) ce C10 1.372(D C21 C22 1391 C22 C23 13619
Cl0 Ci11  1418(M) Cl1 N2 1.326(6) C23 C24  1.403(9) C24 N4 1.363(6)
N2 C12  1.350(6) C12 C13  1.425(6) N4 C25 1319(7) C25 C26 1421(6)
C12 C17  1.422(5) C13 Ci4 13539 C25 C30 1.446(6) C26 C27 1.356(9)
Cl4 C15 1401(V) C15 Ci6 1.367(8) C27 C28  1.402(9) C28 C29 13529
Cl6 C17  1.426(7) C29 C30 1411(8)

1.484~1.499 /‘)\% BAZET Qok o] HHEE ol Table 4. Bond angles in degrees

259 PuAe W7 94 Least square plane Atom Atom Atom Angle Atom Atom Atom Angle

E24E APUES] WAL Table S5 +E3
o, g7}z o| 259 o|HAEL Table 50 +
Sapodrh oked F ol HAvIsh F Ao
AE EGSe T wilels] A5 55 3101y
t}. o] #EE NMP; Cu(mnt);-} NMP;-Ni(mnt),
5] 205°0} 45} A9] 2L ke wel T o] 5
e Hzlel wzho g xold Har]g Fe]2o
2AHel Wzl £ AhA olegel 3T
Z& dolr 7] el A ORTEPPLE be-Hol| F3%
52 Fig 15} 3k g8zl A 7 712 B4
shte) A FRE =] gled usle, £ &
Aol = Pd(ox)?™ 5] 59 7 el 5 719
NMP ool25o] F3E F 714 o] AFAE
2 FAFS e, A AFAES b-58 o
2l mroiA] Wzdeo} wjdsl dX] F2E YAEHT
sk 2 FHA AASAEE A b-FS wheba]
wldEel glovt FAwe widke] HaMct FA
A ol AAFATE AL FALE el
7l 923 gk 5 7] A EY] AN Wzt
H#7el7} 27t 3.328 3 3463 Aolgj o, 5 7}x|
L0] 258 o] 7to] 59.08(9)° Q) ko 2wl ks o
ek Fig. 29} 22 AZAES] FARYG} A
AEe] F 717 Fol2Ee] FHERFES WA F
EA ] HAlele 8159 Fx)ele oh 2 Bofo)
t} olejqt ST AFE v|AH= F2ATE

1 2 3 1 2 3

01 Pdl 02 8351 NI Cé6 Cl1 1182(4)
Pdl 01 C1 11162) C7 Cé6 Cl1 117.7(4)
Pd1 02 C2 11292 C6 C7 C8 1196(4)
01 Ct C2 1159(3) C7 C8 C9 1236(5
01 C1 03 1236(4) C8 C9 C10 1195(5)
Cz C1 03 1204¢¢) C9 <Cl0o C11 1198(4)
0z C2 C1 1152(3) Cé6 (11 C10 11994
02 C2 04 12373) C6 Cl1 N2 1222(4)
Cl C2 04 1211(3) C10 C11 N2 1180(4)
05 Pd2 06 830(1) C11 N2 Cl12 1178(3)
Pd2 05 C3 1118(33) N2 C12 C13 117.8(4)
Pd2 06 C4 1132(3) N2 C12 C17 1223(4)
05 €3 C4 1160y C13 C12 C17 119.9(4)
05 C3 07 12415) C12 C13 Ci4 1192(4)
C4 C3 07 11995) C13 Ci4 C15 1214()
06 C4 C3 1149¢4) Cl14 C15 C16 1216(5)
06 C4 08 1239(5) C15 Cl16 C17 119.0(4)
C3 C4 08 1212¢4) N1 C17 Cl12 1184@4)
C5 N1 C6 1199¢4) N1 C17 Cl6 1227(4)

C5 N1 C17 1191(4) C12 C17 C16 118914)
C6 N1 C17 121.03) C18 N3 C19 1189(4)
N1 C6 C7 12414) C18 N3 C30 1194(5)
C19 N3 C30 121.7(4) C24 N4 C25 117.7(4)
N3 C19 C20 1231(5) N4 (C25 C26 1182(4)
N3 C19 C24 1183(4) N4 (€25 C30 1223(4)
C20 C19 C24 1186(5) C26 €25 C30 119.5(5)
C19 C20 C21 119450 C25 C26 C27 120.6(5)
C20 C21 C22 1219(6) C26 C27 C28 119.0(5
C21 C22 C23 12107y C27 (28 C29 123.3(6)
C22 €23 C24 119.3(6) (€28 €29 C30 119.9(5)
C19 C24 C23 119814) N3 C30 C25 117.8(4)
C19 C24 N4 1222(5) N3 C30 C29 124.5(4)
C23 C24 N4 117914 C25 C30 C29 117.7(4)

Numbers in parentheses are estimated standard devia-
tions in the least significant digits.

Journal of the Korean Chemical Society



Bis(N-Methylphenazinium) Bis(Oxalato)Palladate(Il)] 2AA =

Table 5. Dihedral angles between least square planes

831

Plane 1 Plane2 Angle Plane 1 Plane2 Angle
Pd-1 == Pd-2 59.08(9)° Pd-2 - NMP-1 57.07(8)°
Pd-1 == NMP-1 6.3 (6)° Pd-2 - NMP-2 78 (5)°
Pd-1 == NMP-2 57.21(7)° NMP-1 - NMP-2 54.30(6)°

b Pk O e
—0 Fig. 2. Perpendicular projection of the NMP*-planes

Fig. 1. A-axis projection of unit cell.

Table 6. Possible intermolecular contacts less than 3.3(;\)

of adjacent triads.

Symmetry code

Symmetry code

02---C7 3.197(5) (-1 -100 06---C29 3.190(7) (-1001)
03---C21 3.196(8) (-1 101D 07---C15 3.172(8) (-1100
04---C5 3.216(7) (-1 -100 08---C16 3.181(6) (1000
04---C20 3.171(7) (=1 00D 08---C18 3.215(9) (-1001
Numbers in parentheses are estimated standard deviations in the least significant digits.
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