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synthesis calculated with reflexions having sinf/A <
0-5 A~! showed all H atoms as highest peaks of the
map; final refinement with fixed isotropic temperature
factors for H atoms and unit weights led to R = 0-051;
max. and average shift/error in final LS cycle 2-68 and
0-21 (including H atoms); final difference synthesis
had no electron density >0-31 and <—0-28 ¢ A=3. No
correction for secondary extinction. Most of the
calculations performed with XRAY76 (Stewart, Ma-
chin, Dickinson, Ammon, Heck & Flack, 1976).

Discussion. Table 1* contains the final atomic
parameters; Fig. 1 (Johnson, 1965) shows the geometry
of the structure and the atom labelling. Bond lengths
and angles together with their e.s.d.’s are in Table 2.

Two asymmetrically bifurcated hydrogen bonds of
the type reported by Monge, Martinez-Ripoll &
Garcia-Blanco (1978) have been located. The geometri-
cal features of the hydrogen-bond network, calculated
with PARSTS5 (Nardelli Musatti, Domiano &
Andreetti, 1965), are shown in Fig. 2.

* Lists of structure amplitudes, anisotropic thermal parameters,
H-atom parameters and bond lengths and angles involving H atoms
have been deposited with the British Library Lending Division as
Supplementary Publication No. SUP 39832 (42 pp.). Copies may
be obtained through The Executive Secretary, International Union
of Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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As was expected, the initial pyrazole ring has
experienced an expansion in the course of the reaction
leading to a dihydropyrimidine derivative.

Through the crystal-structure determination it has
been established that of the two diastereoisomers,
(RR,SS) and (RS,SR), that isolated as the salt was the
(RS,SR).
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Abstract. M,=267-3, monoclinic, P2,/a, a=
16921 (3), b=17-483(2), c=11.429(2Q)A, pB=
94.24 (2)°, V' =1443-2A% Z=4,D =1.230gcm3,
AMCuKa)=1.54184 A, y=7.01 cm™!, F(000) = 576,
T=293 K, final R =0-056 for 1371 observed reflec-
tions. The dihydropyridine ring adopts a flat-boat
conformation. The C(4) methyl substituent is approxi-
mately perpendicular to the dihydropyridine ring. The
two ethoxycarbonyl groups are twisted in opposite
directions so that the molecule does not have mirror
symmetry.

0108-2701/85/030411-03$01.50

Introduction. In recent years 1,4-dihydro-3,5-pyridine-
dicarboxylates have become of great interest due to
their biological activity. The 4-aryl derivatives represent
a new class of highly active calcium antagonists
(Bossert, Meyer & Wehinger, 1981) while the 4-alkyl
derivatives exhibit porphyrinogenic activity in a variety
of animals (Marks, 1978). In this latter case the nature
of the biological activity observed is dependent on the
structure of the 4-alkyl group (Augusto, Beilan & Ortiz
de Montellano, 1982). Since it is known that 1,4-
dihydro-3,5-pyridinedicarboxylates can adopt a ring
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Table 1. Fractional atomic coordinates and equivalent
isotropic thermal parameters for the non-H atoms with
e.s.d.’s in parentheses

Bea = %Zizjﬁlj(a,--aj).

X y z Beq(A?)
o) 0-3161 (2) 0-4077 (4) 0:4131 (3) 8-46 (8)
0(2) 0:3075 (2) 0-6896 (4) 0-3558 (2) 7-02 (7)
[e])) 0-1352 (2) 0-9136 (3) 0-0350 (2) 5-55(6)
0@4) 0-0766 (1) 0-7290 (3) —0-0968 (2) 4.82(5)
N(1) 0-1656 (2) 0-2964 (3) 0-1055 (3) 4.49 (6)
C(2) 0:1352 (2) 0-4324 (4) 0-0347 (3) 3.93(7)
C(®) 0-1459 (2) 0-6037 (4) 0-0718 (3) 367 (6)
C4) 0-1836 (2) 0-6439 (4) 0-1929 (3) 4.05(7)
C(5) 0-2307 (2) 0-4861 (5) 02446 (3) 4.14 (7)
C(6) 0-2166 (2) 0-3197 (4) 0-2032 (3) 4.24 (7)
c( 0:2523 (2) 0-1479 (5) 0-2492 (3) 5-63(9)
C(8) 0-0941 (2) 0-3635(5) —0-0772 (3) 5.27(9)
c) 0-1203(2)  0.7622(4)  0-0036 (3)  3-99 (7
C(10) 0-0465 (2) 0-8812(5) —0-1642 (3) 4.85(8)
c(n 00051 (2)  0-8140(5) —0-2742(3)  5-79(9)
C(12) 0-1204 (2) 0-6988 (5) 0-2758 (3) 5-59(9)
c(13) 0-2881(2)  0-5178(5)  0-3452(3)  5-14(8)
C(144) 0-3578 (4) 0-762 (1) 0:4596 (5) 5-8(2)
C(154) 0-4261 (6) 0-804 (2) 0-4189 (8) 10-0 (3)
C(14B) 0-3647 (8) 0-702 (1) 0-4461 (9) 11-0 (3)
C(15B) 0-3948 (7) 0-893 (1) 0-4529 (8) 10:2 (3)

conformation that varies from planar, as in the case of
diethyl 2,6-dihydro-3,5-pyridinedicarboxylate (Lenstra,
Petit, Dommisse & Alderweireldt, 1979), to a boat
conformation in which the C(4) substituent is nearly
perpendicular to the dihydropyridine ring, as in the
case of diethyl 1,4-dihydro-2,6-dimethyl-4-phenyl-3,5-
pyridinedicarboxylate (Hempel & Gupta, 1978), it is of
interest to study the effect of C(4) alkyl substituents on
the ring conformation. In the present study the title
compound (I), having a C(4) methyl substituent, has
been examined.

CH>CH
0 o ?/ 2CH3
CH3CH 0~ ) o
CH3 N CH3
(n
Experimental. Colourless, plate-shaped crystal,
specimen  0-33 x 0-25 x 0-07 mm;  Enraf—Nonius

CAD-4 diffractometer, graphite-monochromatized
Cu Ka; cell parameters from least squares applied to 24
reflections with 12.6 < 8 < 24.8°; 2131 unique reflec-
tions, 1371 considered observed at 3o(J) level, A 018,
k 08, [ —12-12, 8 < 60°, w—20 scans; three standard
reflections monitored after every 7200s of exposure,
max. variation in intensity —9-9%; Lp correction,
decay correction, absorption ignored. Initial attempts to
solve the structure, using MULTAN80O (Main, Fiske,
Hull, Lessinger, Germain, Declercq & Woolfson,
1980), failed. The density map gave a so-called
chicken-wire solution. As this suggested that the
molecule was properly oriented but incorrectly located

DIETHYL 1,4-DIHYDRO-2,4,6-TRIMETHYL-3,5-PYRIDINEDICARBOXYLATE

in the unit cell, the space group was relaxed to P1. A
ten-atom fragment was used for Karle recycling and a
further E map showed the four molecules. From those,
it was then possible to determine the correct position of
the molecule in space group P2,/a. Difference Fourier
maps revealed positions of 14 H atoms, remaining ones
calculated.  Full-matrix  least-squares refinement
minimizing 2w|l F,|— | F,1|?, where w = 4F%/[cX(F?) +
(0-06F?)?], anisotropic temperature factors for non-H
atoms. H atoms, assigned isotropic temperature factors
equal to 1.2 times equivalent isotropic value of parent
atom, included in calculations but not refined. Scatter-
ing factors those of Cromer & Waber (1974). Correc-
tion for isotropic secondary-extinction effect included in
refinement, g=1-78 x107%. Final R =0-056, R, =
0-074, S = 1-79 for all observed reflections; final max.
4/6 0-07, final max. and min. 4p excursions 0-24
and —0-20e A-3; calculations performed on a PDP
11/23 computer using Enraf—-Nonius SDP (Frenz,
1979) and ORTEP (Johnson, 1965).

Discussion. The atomic parameters are given in Table
1,* and a view of the molecule is shown in Fig. 1. Bond
lengths and angles are given in Table 2.

Orientational disorder was observed in one of the two
ethoxycarbonyl groups. Two positions for the cor-
responding C,H; [C(144)—C(154) and C(14B)—
C(15B)] were refined, each being assigned an oc-
cupancy of 0-50. Pertinent torsional angles are listed in
Table 2. The 1,4-dihydropyridine ring adopts a flat-boat
conformation. The dihedral angles between the plane
defined by atoms C(2)—C(3)—C(5)—C(6) and the
planes defined by C(2)—N(1)-C(6) and by C(3)—
C(4)—C(5) are 8-9(5) and 17-2 (5)° respectively.
The conformation observed was also reported for
1,4-dihydro-N-phenylnicotinamide ~ (Karle, 1961),
3,5-diacetyl-1,4-dihydro-2,6-dimethyl-4-(3-pyridyl)-
pyridine  (Krajewski, Urbanczyk-Lipkowska &

* Lists of structure factors, anisotropic thermal parameters and
H-atom coordinates have been deposited with the British Library
Lending Division as Supplementary Publication No. SUP 39839
(13 pp.). Copies may be obtained through The Executive Secretary,
International Union of Crystallography, S Abbey Square, Chester
CH1 2HU, England.

Fig. |. ORTEP diagram (Johnson, 1965) and atom-numbering
scheme. Ellipsoids are drawn at the 50% probability level.
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Table 2. Bond distances (A), bond angles (°) and
selected torsion angles (°)

O(1)—C(13) 1-205 (3) C(3)—C4) 1-510 (3)
0(2)-C(13) 1-330 (4) C(3)-C(9) 1-467 (3)
0(2)—C(144) 1-510 (13) C(4)—-C(5) 1-519 (4)
0(2)—C(14B) 1.37(2) C#-C(12) 1.537 (4)
0(3)—-C(9) 1.210(3) C(5)-C(6) 1.347 (4)
0@4)—-C(9) 1-341 (3) C(5)-C(13) 1-468 (4)
O(4)-C(10) 1.446 (3) C(6)-C(7) 1-499 (4)
N(1)-C(2) 1.376 (3) C(10)—-C(11) 1481 (4)
N(I)—C(6) 1-371 (3) C(144)—C(154) 1:32(2)
C(2)-C(3) 1358 (3) C(14B)-C(15B) 1:52(2)
C(2)-C(® 1-501 (4)

C(13)-0(2)—C(144) 122.8 (6) C(4)—-C(5)—C(13) 118-5(2)
C(13)-0(2)-C(14B) 107-1 (8) C(6)—C(5)—-C(13) 120-9 (3)
C(9)-0(4)-C(10) 117-4 (2) N(1)—C(6)—C(5) 119:2(2)
C(2)—-N(1)-C(6) 124.8(2) N(D-C(6)-C(7) 112.9(2)
N(1)-C(2)-C(3) 1186 (2) C(5)—-C(6)—C(7 127-8 (2)
N(1)—C(2)—-C(8) 112:1(2) 0O(3)-C(9)-0(@4) 121-1(2)
C(3)-C(2)-C(8) 129.3(2) O(3)-C(9)-C(3) 123.5(2)
C(2)-C(3)-C4) 120-8 (2) 0O(4)—C(9)-C(3) 115-3(2)
C(2)-C(3)-C(9) 124-7(2) O(4)-C(10)—-C(11) 108-1 (2)
C(4)-C(3)-C(9) 114-5(2) O(1)-C(13)-0(2) 121-3(3)
C(3)-C(4)—C(5) 112.0(2) O(1)—C(13)-C(5) 126-9 (3)
C(3)—-C(4)—C(12) 110-6 (2) O(2)-C(13)—-C(5) 111-8(3)
C(5)-C(4)—C(12) 109-7(2) 0O(2)—C(144)—C(154) 105-4 (9)
C(4)-C(5)—C(6) 120-5(2) 0O(2)-C(14B)—C(15B) 109 (2)
C(6)—N(1)-C(2)—C(3) —10-5(5) C(3)—C@)-C(5)-C(6) —20-5(4)
C(2)—-N(1)-C(6)—C(5) 9:7(5) C(4)—-C(5)—C(6)-N(1) 7-2(5)
C(2)—-C(3)—C(4)—C(5) 19-7 (4) C(2)—C(3)-C(4)—C(12) —103-0(4)
N(DH—-C(2)-C(3)-C(4) —5:7(5) C(12)-C(4)—-C(5)—-C(6) 102-8(4)

C(4)—C(3)—C(9)-0(4) —170-7(5) C(4)—C(5)—C(13)-0(2) —18-5(5)

Gluzinski, 1977) and diethyl 1,4-dihydro-2,6-dimethyl-
4-phenyl-3,5-pyridinedicarboxylate (Hempel & Gupta,
1978). The two ethoxycarbonyl groups are twisted in
opposite directions so that the molecule does not have a
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mirror symmetry. The C(4) methyl substituent is
approximately perpendicular to the dihydropyridine
ring,.
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Structure of 2-(0-Ammoniobenzyl)-3-(3-indolyl)-1H-quinolinium Bis(ethanesulfonate),
C,H,;N;>*.2C,H,S0,-
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Abstract. M, =569-7, triclinic, PI, a=13-492 (1),
b=14-789 (1), ¢=8-109 (1) A, a=90-17(1), B=
113-38 (1), y=108-85(1)°, V=1389-23 (1) A3, Z
=2, D,=136gcm™3, A(CuKo)=1.54178 A, u=
20-7 ecm™!, F(000) =600, T=295K, R =0-052 for
3665 unique significant reflections. This is the first
reported occurrence of this compound which is the
product of an indole condensation reaction. The
aminobenzyl ring is twist-skewed with respect to the
quinoline ring and the indolyl ring is twisted —42-6 (4)°
from the plane of the quinoline ring. As a 1:2 salt of

0108-2701/85/030413-03$01.50

ethanesulfonic acid, the parent molecule is protonated
at the quinoline and amino nitrogen atoms. There is an
extensive network of hydrogen bonds formed with the
ethanesulfonate oxygen atoms.

Introduction. Protonation and electrophilic substitution
are the most important processes in indole chemistry
(Remers, 1972). In the presence of strong acids, indoles
become protonated and, depending upon acid con-
centration, can form a mixture of dimer or trimer salts
(Bocchi & Palla, 1983). Electrophilic substitution with
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