NOBUO OKABE, MEIKO TATSUMI AND YOH SASAKI

Table 1. Atomic coordinates for non-H atoms with
e.s.d.’s in parentheses

B, = %(B11@® + Byb? + Byyc® + Bisac cosp).

x y z B., (A?
o) 04733 2) 0.4823 (1) 0.3456 (1) 477 (7)
0(104) 0.8293 (3) —0.0014 (2) 1.1491 (1) 6.9 (1)
0(108)  0.9365 (3) 0.1647 (3) 10928 (2) 109 (2)
N(1") 0.6120 (2) 0.3172 (2) 0.2987 (2) 50()
N(3) 0.5941 (2) 0.3583 (2) 0.4734 (2) 4.6 (1)
C(2) 0.6820 (3) 0.1701 (2) 0.5674 (2) 4.7()
C(2) 0.5526 (2) 0.3934 (2) 0.3708 (2) 39()
C(3) 0.7004 (3) 0.2596 (2) 0.4738 (2) 43 (1)
C4) 0.6764 (3) 0.2106 (2) 0.3539 (2) 45(1)
c() 0.5791 (4) 0.0993 (3) 03387 (2) 59 (1)
C(6) 0.7353 (4) 0.2188 (3) 0.6808 (2) 56 (1)
<) 0.7048 (4) 0.1319 (3) 0.7741 2) 5.5 (1)
C(®) 0.7865 (4) 0.1629 (3) 0.8830 (2) 6.3 (2)
c() 0.7573 (5) 0.0700 (3) 0.9715 (2) 73 (2)
C(10) 0.8507 (4) 0.0844 (3) 1.0758 (2) 6.1(1)

010a

H9a

1.. Perspective view of desthiobiotin with the atomic
numbering used.

Fig.

crystal structure of (+)-desthiobiotin has previously
been determined (Chen, Parthasarathy & DeTitta,
1976). Their crystal has a different packing system
from that of the present one, but the molecular
conformations in both crystals are similar. The crys-
tal structure of biotin has also been reported (Traub,
1956; Bonnemere, Hamilton, Steinrauf & Knappe,
1965).
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Table 2. Bond lengths (A) and angles (°) between
non-H atoms, and hydrogen bonds (A)

oQ'r—C(2) 1.241 (3) C(2)—C(6) 1.523 (3)
0(104)—C(10)  1.311 (3) C(3)—C(4) 1.548 (3)
O(10B)—C(10) 1.188 (3) C(4y—C(5) 1.513 (4)
N(1'—C(2) 1.341 3) C(6)—C(7) 1.511 (4)
N(1—C@4) 1.452 (3) C(T—C(8) 1.514 (4)
N3 *—C(2) 1.332 (3) C(8)y—C(©9) 1.508 (4)
N(3)»—C(3) 1.453 (3) C(9—C(10) 1.490 (4)
C(2—CQ3) 1.510 (3)
C(2—N(I'—C4) 111.7 (2) N(1'—C(4)—C(5) 1116 (2)
C2)—N@3)—C(3) 1119(2) C3y—C(@4)y—C(5) 116.3 (2)
C(3—C(2—C(6) 113.7 (2) C(2—C(6)—C(N 112.7 (2)
02 —C2)—N(1) 1254 (2) C(6—C(7)—C(8) 113.8 (3)
O(2)—C@2)—N@) 1259 (2) C(I—C(8)—C(9) 111.5 3)
N()—C(@)—N@3) 1086 (2) C(8)—C(9)—C(10) 114.3 (3)
N3 )*—C(3)—C(22) 112.4 (2) O(104)—C(10—0(10B) 122.3 (2)
N3 —C(3)—C(4) 101.2 (2) O(104—C(10—C(9)  113.2 (3)
C(2—C(3—C(4) 1173 (2) O(10B—C(10—C(9) 124.5 (3)
N({1'»—C@)y—CQ3) 100.6 (2)
D A DA
(at x,y,2)

0(104) oYy 2.657 (2)

N(1") 0O(10B)* 2.889 (3)

N(3) oy 2.887 (2)

Symmetry code: (i) 3+ x, i—y, 1+2z (i) 1+x, -y, ~1+z
Gi) —1-x, -1-y, - 11—z
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Monoprotonated Perchlorate Salt of Tris(2-pyridyl)methanol

BY ROBERT K. BOGGESS
Department of Chemistry, Radford University, Radford, VA 24142, USA

(Received 12 July 1991; accepred 21 November 1991)

Abstract. 2-[Bis(2-pyridyl)hydroxymethyl]pyridinium
perchlorate, C,cH,,N,O*.C10,, M, = 363.8, mono-
clinic, P2;/c, a=12.301(3), »=13.300(4), c=
10.817 (3) A, B=110.94 (2)°, ¥ =1652.8 (8) A*, Z =

0108-2701/92/071327-03%06.00

4, D,=1462Mgm~3 Mo Ka radiation, A=
0.71073 A, p=026mm™!, F(000)=752, T=
293 (1) K, R=0.053 for 2504 observed reflections.
The C—O bond length is 1.407 (4) A; the C—C(OH)
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bond lengths are 1.523 (4), 1.532 (3) and 1.548 (5) A
with the middle value that of the protonated pyridyl
ring. Maximum deviation from regular tetrahedral
geometry about C;is 115.1 (2)°. The hydroxyl H is
hydrogen bonded to a pyridyl ring N atom (N2c¢) in
the same cation at ca 1.92 A. The N—H of the
protonated ring has a bond length of 0.87 (4) A. The
perchlorate CI—O bond lengths range from 1.392 (4)
to 1.413(3) A and the maximum deviation from
regular tetrahedral geometry is 106.3 (2)°.

Experimental. Nearly colorless crystals were obtained
from the reaction of tris(2-pyridyl) methanol [tris(2-
pyridyl)carbinol], py;COH, with tetrakis(methyl sul-
foxide)ruthenium(II) chloride in perchloric acid
(0.10M). Four-circle Nicolet Pl autodiffractometer,
graphite-monochromated Mo Ke radiation, w scan
technique. Cell parameters for a rectangular paral-
lelepiped crystal of 0.25x 0.45x 0.80 mm from
least-squares procedures on 15 reflections (26 > 25°).
Maximum value of (sin6)/A =0.650 A~!. No sig-
nificant changes observed in six check reflections
measured every 300 reflections. 3783 independent
reflections collected and 2504 satisfied 1= 30(]), Ry,
=0.019; range h=—-15t0 15, k=0to 17, /=0 to
14, no absorption correction applied. Structure
solved by direct methods using the SHELXTL direct
methods program (Sheldrick, 1978). H atoms located
by difference Fourier after second refinement cycle.
At convergence, R (based on F) =0.053, wR (based
on F)=0.060, S =2.89, and w = 1/(0%) where o%=
{[o(F)F + (0.01|F)*}, (A/0)max =0.030, for 235
parameters (25 anisotropic non-H atoms and two
refined isotropic H atoms). Largest residual feature
in the final difference Fourier map was 0.42 ¢ A3,
Extinction  parameter of the form [1+
0.002(x)F,*sin~'(26)] ~/* where x = 0.00043 (Larson,
1967). Scattering factors for all atoms from Interna-
tional Tables for X-ray Crystallography (1974, Vol.
IV). Calculations on a Data General Eclipse S-200
computer using versions of the Nicolet (Syntex)
E-XTL or SHELXTL interactive crystallographic
software as modified at Crystalytics Company. Fig. 1

Fig. 1. The molecular structure and numbering scheme for
[py2(py.H)COH](CIO,). Ellipsoids are at the 50% probability
level.

Ci6H14sN;0*.CIO;

Table 1. Atomic coordinates (% 10%) and equivalent
isotropic thermal parameters (A x 10) with e.s.d.’s in

parentheses
B, is defined as one third of the trace of the orthogonalized Bj
tensor.
X y V4 B,q
Cation
Cl 2415 (2) 7056 (2) 1961 (3) 32(1)
0 2441 (2) 7810 (2) 1059 (2) 44 (1)
Cla 3434 (2) 7258 (2) 3255 (3) 32(1)
N2a 3815 (2) 6513 (2) 4140 (2) 34.(1)
Cla 4628 (3) 6640 (3) 5342 (3) 42(1)
Cda 5107 (3) 7567 (3) 5709 (4) 50 (1)
Csa 4759 (3) 8334 (3) 4823 (4) 55(1)
Céa 3921 (3) 8190 (2) 3592 (4) 46 (1)
Clp 2431 (2) 6032 (2) 1340 (3) 32(1)
N2b 2822 (2) 5257 () 2145 (3) 41 (1)
.C3b 2788 (3) 4346 (3) 1606 (4) 54.(1)
Cab 2372 (3) 4184 (3) 269 (4) 57(1)
C5b 1964 (4) 4979 (3) ~542 (4) 62 (1)
C6b 191 (3) 5924 (3) -16 3) 50 (1)
Cle 1275 (2) 7149 (2) 2253 (3) 35(1)
N2¢ 658 (2) 7956 (2) 1717 3) 50 (1)
C3c -350 (4) 8097 (4) 1917 (4) 68 (2)
CAc -7323) 7452 (4) 2664 (4) 72Q)
C5c ~68 (3) 6623 (4) 3226 (4) 59 (1)
Cée 953 (3) 6465 (3) 3013 (3) 20
Anion
cl 3107 (1) 736 (1) 1113 (1) 40 (1)
ol 2139 (3) 193 (3) 1141 (4) 98 (2)
02 2953 (3) 1783 (2) 1199 (3) 76 (1)
03 4130 (3) 409 (2) 2121 (3) 99 (1)
04 3214 (3) 519 (2) -97(3) 89 (1)

shows the atom-numbering scheme, Table 1 contains
atomic parameters for non-H atoms, Table 2
contains bond lengths and bond angles for the
[py2(py.H)COH]* cation and the ClO; anion.*

Related literature. Tris(2-pyridyl)methanol (Keene,
Snow & Tiekink, 1988) as well as several compounds
with the ligand coordinated to transition metals have
been reported. Symmetric (N,N’,N'*) coordination is
found in methylmercury(l) (Canty, Chaichit, Gate-
house & George, 1981). Two isomers of cobalt(III)
have been reported, one in which both ligands are
bound in a symmetric mode (Szalda & Keene, 1986)
while the second has a mixed mode of coordination
with one ligand bound in a symmetric mode but the
other in an asymmetric (N,N’,0) mode (White &
Faller, 1982). A mixed mode of coordination was
also found for two ruthenium(Il) complexes,
[Ru(py;COH),J** (Keene, Szalda & Wilson, 1987)
and [Ru(NH;):(py;COH)** (Moritz, Diamantis,
Keene, Snow & Tiekink, 1988); the conjugate base of
each complex with proton loss from the coordinated
—COH group was also reported. The dimer
[(CH,)In(py;CO))Z* has the O atoms serving as the

* Lists of structure factors, anisotropic thermal parameters,
least-squares planes and deviations, and the atomic coordinates
for H atoms have been deposited with the British Library Docu-
ment Supply Centre as Supplementary Publication No. SUP
54878 (20 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CHI 2HU, England. [CIF reference: CR0377]
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Table 2. Bond lengths (A) and bond angles (°) with
e.s.d.’s in parentheses

Cation

Cl—0 1.407 (4) O—H-0 0.82 4)
Cl—Cla 1.532 (3) Cla—N2a 1.342 (4)
Cl1—Clb 1.523 (4) C3a—N2a 1.338 (3)
ClI—Cl¢ 1.548 (5) Cl6—N2b 1.324 (4)
Cla—Céa 1.368 (4) C3bh—N2b 1.338 (4)
C3a—C4a 1.363 (5) C3¢—N2c 1.323 (4)
Cd4a—C5a 1.360 (5) C3c—N2¢ 1.346 (6)
C5a—Céa 1.376 (5) N2e2—Hna 0.874 (35)
Clo—Céb 1.377 (4) Cle—Céc 1.376 (5)
C36—Cab 1.367 (5) C3c—C4c 1.3711 (7)
C4b—C5b 1.351 (5) C4c—C5¢ 1.377 (6)
C56—C6b 1.375 (5) C5¢—Céc 1.372 (6)
0—C1—Cla 107.1 (2) Cla—N2a—C3a 123.3 (3)
O0—C1—Ctb 108.9 (3) C15—N2b—C3b 118.1 (3)
0—C1—Clc¢ 1094 (2) Cle—N2¢—C3c 117.5 (3)
Cla—C1—Clb 115.1 (2) Cla—N2a—Hna  115.5 (20)
Cla—C1—Clc 107.8 (2) C3a—N2a—Hna 1212 (20)
C16—C1—Clc 108.5(2) C1—0O—Ho 102 (3)
Cl—Cla—N2a 119.0 (2) C1—CI16—N2b 117.7 (3)
C1—Cla—Céa 1227 (2) C1—C16—C6b 120.1 (3)
N2a—Cla—C6a 118.1 (2) N2b—C16—C6b 122.1 (3)
N2g—C3a—C4a  119.5(3) N2b—C3b—C4b 123.0 (3)
C3a—C4a—C5Sa 118.6 (3) C36—C4b—C5b 1184 (4)
C4a—C5a—C6a 121.1 (3) C4h—C5b—Cé6b 1199 (3)
Cla—Cé6a—C5a 119.3 (3) C16—C66—CSb 118.6 (3)
C1—Clc—N2¢ 113.3 (3) C3c—C4c—C5¢ 119.2 (4)
C1—Clc—Céc 123.0 3) C4c—C5c¢—C6¢ 118.9 (4)
N2¢—Clc—C6¢ 123.7 (3) Cle—C6c—C5c 118.3 (3)
N2¢—C3c—Cdc 122.4 (4)

Anion

Cl—01 1.401 (4) Cl—-03 1.408 (3)
Cl—02 1.413 (3) Cl—04 1.392 (4)
01—CI—02 111.8 (2) 02—C1—-03 1109 (2)
01—CI—-03 1109 (2) 02—Cl—04 109.0 (2)
O1—CI—-04 106.3 (2) 03—C1—04 107.8 (2)
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bridging atoms and one pyridyl group of each ligand
coordinated to each In'™ and the third non-
coordinated (Canty, Titcombe, Skelton & White,
1988). py;COH can also coordinate as a bidentate
(N,N) ligand with dimethylgold (Canty, Minchin,
Healy & White, 1982).

The author thanks the Jeffress Memorial Trust
(J-20) for support of this work, Professor Michael
Sabat of the University of Virginia, and Dr Cynthia
Day of Crystalytics Company for helpful discussions.
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Structure of Ethyl 1-p-Anisyl-7,8-dimethoxy-4,5-dimethyl-3-phenyl-
3a,4,5,9b-tetrahydropyrazolof3,4-clisoquinoline-3a-carboxylate
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Abstract. Ethyl 7,8-dimethoxy-1-(4-methoxyphenyl)-
4,5-dimethyl-3-phenyl-3a,4,5,9b-tetrahydropyrazolo-

* To whom correspondence should be addressed.

0108-2701/92/071329-03%06.00

[3,4-clisoquinoline-3a-carboxylate, C;oH33N;O0s, M,
= 515.6, triclinic, PI, a=10.936 (2), b = 8.846 (1), ¢
=14.600 (3) A, a=289.08 g), B =105.16(2), y=
100.12 (2)°, V=1341.3(9) A3, Z=2, D,,=1.28 (1),
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