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Table 1. Fractional coordinates (x 10° for Pd and Cl
atoms; x 10* for other atoms) and equivalent isotropic
thermal parameters for the non-H atoms

Beq = %Z,-Zjﬂ,ja,.aj.
x y z B (AY
Pd 0 0 0 1-9
Cl 4194 (7) 5501 (2) 26550 (8) 3-0
N 692 (2) —558 (1) 1972 (3) 24
C(1) 217(2) —~1100 (1) . 1737(3) 2.1
C(2) 1114 (3) —1439 (1) 3119 (4) 2.5
C(3) 616 (3) —1993 (1) 2918 (4) 3-1
C(@4) —1019 (3) —2049 (1) 3345 (4) 3:3
C(5) —1912 (3) —1700 (1) 1987 (4) 31
C(6) —1421 (2) —1146 (1) 2166 (4) 2.5

Fig. 1. ORTEP drawing of the complex molecule with thermal

ellipsoids at the 50% probability level.

bases, and discussed the structures (dmso = dimethyl
sulfoxide, tmso = 2,5-dihydrothiophene 1-oxide, chexa
= cyclohexylamine, cpen = cyclopentylamine) (Oh &
Chung, 1985; Oh & Mo, 1986).
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Table 2. Selected bond distances (A) and angles (°)

Pd—Cl 2.304 (1) Cl-Pd—N 85-02 (6)
Pd-N 2.058 (2) Pd—N-C(1) 121-6 (1)
N—C(1) 1-494 (3) N—-C(I-C(2)  110-1(2)
C()-CQ) 1-511 (3) N-C()-C(6)  109-7(2)
C(1)—C(6) 1-512 (3) C(1)-CQR)}-C(3) 110-5(2)
C(2)-C() 1:528 (3) C)-C(B-C@ 1114 (2)
C(3)-C(4) 1-512 (4) C(R)-C()-C(5) 1106 (2)
C4)-C(5) 1-516 (4) C(A)-C(5)-C(6) 112-1(2)
C(5)-C(6) 1.525 (3) C(1)-C(6)-C(5) 1102 ()

The authors are indebted to the IMS Japan—Korea
Cooperation Program which enabled SOO to join the
present joint research.
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Structure of Monoclinic Chloro(meso-tetraphenylporphyrinato)iron(III)

By W. ROBERT SCHEIDT* AND MICHAEL G. FINNEGAN
Department of Chemistry, University of Notre Dame, Notre Dame, Indiana 46556, USA

(Received 23 August 1988; accepted 9 January 1989)

Abstract. [FeCl(C,H,Np], M,=704-03, mono-
clinic, P2,/n, a=10-254 (2), b=15-969 (3), c=
20-810 (4) A, B=90-48 (2)°, V' =3407-TA3 Z =4,
D,=137gem™, MoKa, A=0-71073A, u=
5.6 cm™, F(000)=363, T=293K, R=0-047 for
3357 unique observed reflections. The iron(IIl) ion is
coordinated to a chloride, Fe—Cl=2:211 (1) A, and
four porphyrinato N atoms, average Fe—N =
2-070 (9) A. The iron(III) is displaced 0-57 A from the
mean plane of the 24-atom core.

Experimental. Crystals of the title compound were
obtained in the course of an investigation of the reaction

* To whom correspondence should be addressed.
0108-2701/89/081214-03$03.00

of nitrite ion with (meso-tetraphenylporphyrinato)-
iron(Il) (Finnegan, 1988). A deep-purple crystal
0-4 x0:25 x 0-10mm mounted on _a glass fiber.
Intensities measured with a Nicolet P1 diffractometer
using -2 scans at a variable rate of 2—12° in 26 to a
maximum value of 55°. 60 reflections used for
measuring lattice parameters, 21-2 < # < 36-4°, Range
of hkl: —11-12, 0-19, 0-24. 8420 reflections
measured, 7581 unique, 3357 with I > 36(I) considered
observed. Merging R 0-035 for 199 duplicates.
Four standard reflections, 2% intensity variation.
No correction for absorption. Solved by Patterson and
Fourier methods. Full-matrix least squares minimized
w(4F)? with a total of 451 variables. The H atoms were
positioned according to idealized geometry (C—H

© 1989 International Union of Crystallography
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Table 1. Fractional coordinates and equivalent iso-
tropic thermal parameters

The e.s.d.’s of the least significant digits are given in parentheses.
Beo=4$la’B(1,1) + b™B(2,2) + c*B(3,3) + ablcosy)B(1,2) +
ac(cosP)B(1,3) + be(cosa)B(2,3)].

x y z B (AY)
Fe 0-36716 (6) 0-32539 (4) —0-351436 (26) 2.95
Cl 0-17639 (11) 0-26438 (8) —0-33596 (5) 4.55
N(I) 0-3616 (3) 0-36420 (20) —0-44581 (15) 3.0
N(2) 0-4852 (3) 0-22799 (20) —0:38271 (15) 31
NQ@3) 0-4598 (3) 0-31402 (20) —0-26331 (4) 3.0
N(4) 0-3314 (3) 0-44932 (20) —0-32694 (15) 3.0
C(al) 0-3027 (4) 0-43607 (27) —0-46895 (19) 3.3
C(a2) 0-3857 (4) 0-31516 (26) —0-49877 (18) 31
C(a3) 0-4962 (4) 0-19801 (26) —0-44463 (19) 3.4
C(ad) 0-5492 (4) 0-17026 (2€) —0-34401 (19) 35
C(a5) 0-5235 (4) 0-24271(28) —0.24060 (19) 3.4
C(ab) 0-4427 (4) 0-36507 (27) —0-21061 (18) 31
C(a?) 0-3356 (4) 0-48369 (26) —0-26589 (19) 3.3
C(a8) 0-2815 (4) 0-51138 (26) —0-36617 (20) 3.5
C(b1) 0-2903 (4) 0-43042 (28) —0-53741(19) 3.7
C(b2) 0-3418 (5) 0-35744 (29) —0-55602 (19) 3.8
C(b3) 0-5668 (5) 0-12059 (29) -0-44450 (21) 4.0
C(59) 0-5976 (5) 0-10341 (29) —0-38306 (22) 4.2
C(b5) 0-5426 (4) 0-25036 (28) —0-17288 (19) 3-8
C(b6) 0-4925 (4) 0-3237(3) —0-15406 (19) 3.7
C® 0-2874 (5) 0-56762 (27) —0-26757 (20) 3.7
C(b8) 0-2555 (5) 0-58481 (26) —0-32928 (21) 4.0
C(m1) 0-4487 (4) 0-23761 (26) —0-49964 (19) 3.2
C(m2) 0-5654 (4) 0-17622 (28) —0-27768 (18) 3.3
C(m3) 0-3862 (4) 0-44450 (26) —0-21087 (18) 3.2
C(md) 0-2649 (4) 0-50513 (26) —0-43288 (19) 3.3
C(1) 0-4725 (5) 0-20021 (26) —0.56443 (19) 3.5
C(2) 0-5886 (5) 0-2129 (3) —0-59448 (23) 4.7
C(3) 0-6057 (5) 0-1882 (4) —0-65769 (25) 5.7
C@4) 0-5064 (6) 0-1494 (3) —0-69009 (22) 4-8
C(5) 0-3910 (6) 0-1345 (3) —0-66049 (24) 51
C(6) 0-3734 (5) 0-1601 (3) —0-59788 (21) 4-6
C() 0-6425 (5) 0-1087 (3) —0-24471 (20) 3.8
C(8) 0-5828 (5) 0-0387 (4) —0-21992 (24) 5.1
C) 0-6561 (8) —0-0248 (4) —0-19080 (27) 6-1
C(10) 0-7863 (10) —0-0172 (5) —0-1875 (3) 6-0
C(1) 0-8471 (7) 0-0520 (6) —0-2107 (3) 6-6
C(12) 0-7754 (6) 0-1151 (4) —0.23964 (24) 56
C(13) 0-3884 (5) 0-49359 (26) —0-14956 (20) 34
C(14) 0-2775 (5) 0-5116 (3) —0-11663 (22) 4.5
C(15) 0-2810 (6) 0-5578 (3) —0-06013 (23) 5.0
C(16) 0-3990(7) 0-5880 (3) —0-03807 (23) 4.8
cQ7) 0-5101 (6) 0-5710 (3) —0-07071 (24) 4.9
C(18) 0-5060 (5) 0-5238 (3) —0-12612 (21) 4-3
C(19) 0-2044 (5) 0-57705 (27) —0-46893 (20) 3.4
C(20) 0-2761 (4) 0-62110 (28) —0-51346 (22) 4.0
C@21) 0-2187(5) 0-6837(3) —0.55042 (21) 3.4
C(22) 0-0895 (6) 0-7023 (3) —0-54301 (24) 4.6
C(23) 0-0187 (5 0-6608 (3) —0-49844 (27) 5.1
C(24) 0-0747 (5) 0-59741 (29) —0-46127 (22) 4.5

Fig. 1. ORTEP diagram (Johnson, 1976) and numbering scheme for
all heavy atoms. 50% probability surfaces.
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Table 2. Bond lengths (A) in the [FeCl(¢pp)) molecule

Fe—N(l) 2.060 (3) C(b5)—C(b6) 1.338 (6)
Fe—N(2) 2078 (3) C(N-C(b8) 1.351 (5)
Fe—N(3) 2.066 (3) C(m1)—C(1) 1-496 (5)
Fe—N(4) 2:077(3) C(m2)-C(7) 1-499 (6)
Fe—Cl 2:211(1) C(m3)-C(13) 1-498 (5)
N(1)-C(al) 1.382(5) C(m4)—C(19) 1503 (6)
N(1)~C(2a2) 1-376 (5) C(1)-C(2) 1.365 (6)
N(2)-C(a3) 1-380 (5) C(2-C(3) 1.386 (6)
N(2)-C(a4) 1-386 (5) C(3)-C(4) 1-364 (7)
N(3)—-C(a5) 1-394 (5) C(4)—C(5) 1-360 (7)
N(3)-C(a6) 1-379(5) C(5)-C(6) 1-379 (6)
N(4)—C(a7) 1.384 (5) C(1)-C(6) 1-384 (6)
N(4)—C(a8) 1:379 (5) Cc(1-C(®) 1:377(D)
C(a)-C(b1) 1-432(5) C(8)-C(9) 1.398 (7)
C(a2)-C(b2) 1-438 (5) C(9)-C(10) 1.342 (10)
C(a3)-C(b3) 1433 (6) C(10—C(11) 1-359 (11)
C(ad4)—C(b4) 1-433 (6) Cc(11)-C(12) 1.383 (8)
C(a5)—C(b5) 1-426 (5) C(n—-C(12) 1:370 (7)
C(a6)—C(ab) 1-440(5) C(13)-C(14) 1-363 (6)
Cla7-C(b7) 1-429 (6) C(14)-C(15) 1.388 (6)
C(a8)—C(b8) 1-428 (6) C(15)-C(16) 1.377(7)
Clal)-C(m4) 1-391(5) C(16)-C(17) 1.358 (7)
C(a2)—C(m1) 1-397 (5) C(17)-C(18) 1-378 (6)
C(a3)—C(m1) 1-392(5) C(13)-C(18) 1-383 (6)
C(ad)-C(m2) 1-392 (5) C(19)—C(20) 1.380 (6)
C(a5)-C(m2) 1-383 (5) C(0)-C(21) 1-389 (6)
C(a6)—C(m3) 1-394 (6) C(21)-C(22) 1-368 (6)
C(a7)—C(m3) 1-401 (5) C(22-C(23) 1-356 (7)
C(a8)—-C(m4d) 1-401 (5) C(23)-C(24) 1.394 (6)
C(b1)-C(b2) 1-338 (6) C(19)-C(24) 1-380 (6)
C(b3)—C(b4) 1-343 (6)

=0-95A) and isotropic B 1-3 times B of attached
atom. All non-H atoms refined anisotropically. R
=0-047, wR=0-045, S=1-45. Weighting scheme
w = 1/[6(F,))2 Final difference peak 0-37 ¢ A=? near an
N atom. Final (4/6)max = 0-02. Atomic scattering
factors and anomalous-dispersion corrections from
International Tables for X-ray Crystallography (1974).
Data reduction carried out using the Blessing (1987)
suite for data reduction, a locally modified version of
ALLS (Lapp & Jacobson, 1979) used for structure
refinement and ORFFE (Busing, Martin & Levy, 1964)
for structural parameters with e.s.d.’s. Table 1 gives
atomic coordinates and Tables 2 and 3 bond distances
and angles.* Fig. 1 gives the atom numbering and
perspective drawing of the molecule.

Related literature. The structures of a number of
five-coordinate high-spin iron(III) porphyrinates have
been reported and have been summarized by Scheidt &
Gouterman (1983). [FeCl(C,,H,,N,)] is isomorphous
with a number of five-coordinate metallotetraphenyl-
porphyrinates, including (tetraphenylporphyrinato)-
iron(IIl) derivatives having methoxide (Lecomte,
Chadwick, Coppens & Stevens, 1983), bromide (Skel-
ton & White, 1977), nitrate (Phillipi, Baenziger & Goff,
1981) and iodide (Hatano & Scheidt, 1979) as the axial
ligand. A complete tabulation of cell constants for the
ten members of this isomorphous set has been given by

* Lists of all structure factors, anisotropic thermal parameters
and fixed hydrogen positions have been deposited with the British
Library Document Supply Centre as Supplementary Publication
No. SUP 51745 (16 pp.). Copies may be obtained through The
Executive Secretary, International Union of Crystallography, S
Abbey Square, Chester CH1 2HU, England.
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Table 3. Bond angles (°) in the [FeCl(¢pp)] molecule

N(1)FeN(2) 86-4 (1) C(b4)C(ad)C(m2) 125-0 (4)
N(1)FeN(3) 151-8 (1) N(3)C(aS5)C(b5) 109-0 (4)
N(1)FeN(4) 86-8 (1) N(3)C(a5)C(m2) 125.8 (4)
N(2)FeN(3) 87-0 (1) C(b5)C(a5)C(m2) 125-2 (4)
N(2)FeN(4) 153-4 (1) N(3)C(a6)C(b6) 109-4 (4)
N(3)FeN(4) 87-0(1) N(3)C(a6)C(m3) 126-2 (4)
N(1)FeCl 104.7 (1) C(b6)C(a6)C(m3) 124-4 (4)
N(2)FeCl 103-5 (1) N(4)C(@nC(7) 110-0 (4)
N(3)FeCl 103-4 (1) N(4)C(a7)C(m3) 125-6 (4)
N(4)FeCl 103-0 (1) C(b7)C@@NC(m3) 124-4 (4)
FeN(1)C(al) 126-2 (3) N(4)C(a8)C(68) 110-0 (3)
FeN(1)C(a2) 126-1 (3) N(4)C(a8)C(md) 125-2 (4)
FeN(2)C(a3) 1272 (3) C(b8)C(aB)C (md) 124.7 (8)
FeN(2)C(ad) 1262 (3) C(a2)C(m1)C(1) 116-4 (4)
FeN(3)C(a$) 125-7 (3) C(a3)C(m1)C(1) 120-1 (4)
FeN(3)C(a6) 126-4 (3) C(a2)C(m1)C(a3) 123-4 (4)
FeN(4)C(a7) 126-8 (3) C(a4)C(m2)C(7) 117-6 (4)
FeN(4)C(a8) 127-2 (3) C@$)C(m2)C(7) 117-5 (3)
C(a)N(1)C(a2) 105-9 (3) C(ad)C(m2)C(a5) 124-8 (4)
C(a3N(2)C(at) 105-6 (3) C(a6)C(m3)C(13) 118-0 (4)
C(aS)N(3)C(ab) 106-0 (3) C(an)C(m3)C(13) 1177 (4)
C(a7)N(4)C(a8) 105-5 (3) C(a6)C(m3)C(aT) 124-1 (4)
N(C@C(b1) 109-2 (4) C(al)C(p4)C(19) 116+9 (4)
N(1)C{a1)C(md) 126-4 (4) C(a8)C(md)C(19) 119-1 (4)
C(b)C@NC(ma) 124.3 (4) C(al)C(m4)C(a8) 124.0 (4)
N(1)C(a2)C(b2) 109-8 (4) Ca)C(1C(2) 108-1 (4)
N(1)C(a2)C(m1) 126-9 (4) C@)C(b2)C 1) 106-9 (4)
C(b2)C@2)C(m1) 123-2 (4) C(a3)C(b3)C(b4) 107-0 (4)
N(2)C(a3)C(63) 110-1 (4) C(ad)C(b4)C(b3) 107-9 (4)
N(2)C(a3)C(m1) 125-4 (4) C(a5)C(b5)C(b6) 108.3 (4)
C(b3)C(a3)C(m1) 124-5 (4) C(a6)C(b6)C(bS) 107-3 (4)
N(2)C(ad)C(b4) 109-3 (3) C(@nC(BNC(?8) 1071 (4)
NQ)C(ad)C(m2) 125-6 (4) C(a8)C(b8)C(b7) 107-4 (4)

Scheidt & Lee (1987). Another crystalline form of this
compound has been long known (Hoard, Cohen &
Glick, 1967). The current form differs significantly from
this one in core conformation. The displacement of the
iron from the N, plane is 0-49 A and 0-57 A from the
24-atom plane and hence displays a small but real C,,
doming. The previous form has a planar porphyrinato
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core and a displacement of iron of 0-38 A from both
the N, and 24-atom planes. Further, Fe—N is shorter at
2.049 A,

Support of this work by the National Institutes of
Health (GM-38401) is gratefully acknowledged.
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Structure of {4-[2-(2-Aminoethylamino)ethyliminolpentan-2-onato-N,N',N"’ ,O}nickel(II)
Iodide Monohydrate
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AND K. MALY
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Abstract. [Ni(C,H (N,0)]I.H,0, M, = 387-87, mono-
clinic, P2,/n, a=7-628 (1), b=10-005(3), c=
18-626 (3) A, £=99-05(1)°, V=1403.7(5) A3, Z
—4, D, = 1.86 (3), D, = 1-84 Mg m~3, A(Mo Ka) =

* To whom correspondence should be addressed.
0108-2701/89/081216-03$03.00

0-71073 A, u = 3-56 mm™!, F(000) = 768, T= 295 K,
R =0-0365 for 2468 unique observed reflections. The
structure consists of [Ni(C,H,,N;0)]* complex cations,
iodide anions and molecules of water. The coordi-
nation of Ni is almost square-planar with the ligand
C,HgN;O~ bonded to Ni through one O and three N

© 1989 International Union of Crystallography



