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squares planes of rings 4 to G, and the dihedral angles
between them, also attest to the localization of strain at
the center of the molecule. The largest deviation from
the least-squares plane through the atoms of ring 4 is
0-013 A. The largest deviation from ring B is 0-050 A
and increases to 0-124 A for ring C and 0-142 A for
ring D. The dihedral angles between the planes of
consecutive rings 4, B, C, D are 6-8, 14-1, and 17-4°
respectively.

I thank Professor S. J. Lippard for the use of his
X-ray diffraction facilities.
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Dibenzepin Hydrochloride: 10-[2-(Dimethylamino)ethyl]-5,10-dihydro-5-methyl-
11 H-dibenzolb,ell 1,4)diazepin-11-one Hydrochloride

By J. LOPEZ DE LERMA, M. MARTINEZ-RIPOLL AND S. GARCiA-BLANCO*

Departamento de Rayos X, Instituto ‘Rocasolano’, CSIC, Serrano 119, Madrid-6, Spain

AND J. G. RODRIGUEZ

Departamento de Quimica Organica, Universidad Autonoma de Madrid, Cantoblanco, Madrid, Spain

(Received 22 December 1980; accepted 26 January 1981)

Abstract. C ;H,,N,;0%.CI~, M, = 33185, triclinic, P1,
a = 11.516 (1), b = 10-668 (1), c = 7-441 (1) A, a =
10634 (1), B = 91.62(1), y = 96:06(1)°, U =
870-6 3)A% Z=2,D,=1.27 Mg m~3, 4(Cu Ka) =
2-013 mm~'. Final R = 0-047 for 2335 independent
reflexions. The molecules are held together through salt
bridges of type N*—H---CI~.

Introduction. From this study of the crystal structure of
dibenzepin hydrochloride and studies of other anti-

* To whom correspondence should be addressed.
0567-7408/81/071424-03$01.00

depressant drugs in progress, we have accumulated
information about their conformations and charge
distributions from which conclusions may be drawn
about structure-activity relations.

A crystal sample of dibenzepin hydrochloride was
kindly provided by Sandoz Laboratories (Madrid). A
crystal ~0-3 x 0-3 x 0-4 mm was selected for X-ray
investigation. The intensities of all 2930 unique
reflexions with 2 < § < 65° were measured at 295 K
with monochromatic Cu Ka radiation on a Philips
PW1100 diffractometer. The w-26 scan technique was
used. There was no appreciable change in periodically

© 1981 International Union of Crystallography



DIBENZEPIN HYDROCHLORIDE

monitored standard reflexions. No correction for
absorption was applied and 2335 data were accepted
on the criterion I > 20(I). Structure amplitudes were
obtained after Lorentz and polarization corrections.

10 of the 21 non-H atoms were located on an E map
with the phases of 499 E’s > 1-349 calculated by
MULTAN (Main, Lessinger, Woolfson, Germain &
Declercq, 1977), the remaining non-H atoms being
located from a difference synthesis. Scattering factors
for neutral atoms were taken from International Tables
JSor X-ray Crystallography (1974). The H atoms were
set at their calculated positions. The structure was
refined anisotropically by least squares. To prevent bias
on wA*F vs F, or sin 8/A, weights were assigned as
w=w, w, where w, = 1/0? and w, = /62 withg,=a +
bIF, and ¢ = ¢ + dsin /A with the coefficients
given in Table 1.

Final refinement with an isotropic fixed contribution
for H atoms gave R = 0-047 and R, = 0-055.

Table 1. Coefficients for weighting scheme (Martinez-
Ripoll & Cano, 1975)

b
F,<51 0-37 00
F,>51 0-19 0-03
c d
sin §/2 < 0-40 A~ 4.15 —8.48
0-40 < sin /A < 0-54 1-00 —6-20
sin 6/A > 0-54 —3.09 7-02

Table 2. Atomic coordinates (x10°) and equivalent
isotropic thermal parameters (x10%) with e.s.d.’s in
parentheses

_1 * ok
Ug=42,2,U;alal a.a;

x y z U, (AY)
CI(1) —30953(7) —43901(6) —12696 (9) 720 (3)
C(1) —80197 (20) 13497 (21) 22085 (29) 467 (7)
C@) -91264 (23) 16963 (25) 26019 (35) 586 (9)
C@3) —100131 (23) 7480 (30) 26701 (36) 624 (10)
C@) —98198 (19) —5603 (26) 22759 (34) 534 (8)
N(S)  —85004 (14) —22787(17) 13171(24) 409 (6)
C(6) —87558 (18) —37146 (20) —19592 (33) 464 (7)
c( —83715(21) —40571(22) —37548(33) 521 (8)
C(8) —73528 (21) —34350(24) —41781(31) 531 (8)
Cc9) —66871 (19) —24868 (22) —27642 (29) 453 (7)
N(10) —62596 (13) —12968 (15) 5231 (21) 350 (5)
C(11) —65596 (16) —2188 (19) 17961 (25) 351 (6)
C(12) —78061 (16) 415(19) 18334 (24) 360 (6)
C(13) —87209 (17)  —9384 (20) 18051 (25) 372 (6)
C(14) —~81060 (16) —27299 (18) —5188(27) 363 (6)
C(15) —70397 (16) —21648 (18) —9348 (26) 349 (6)
0(16) —58257 (13) 5348 (15) 29309 (21) 470 (5)
C(17) —50727(16) —16497 (20) 7334 (27) 391 (6)
C(18) —50623 (16) —23787 (20) 22140 (28) 395 (6)
N(19) —39245 (15) —28980 (18) 23879 (24) 445 (6)
C(20) —40059 (27) —37303 (31) 36928 (44) 698 (11)
C(21) —29320 (20) -—18368 (31) 29863 (35) 610 (9)
C(22) —93328 (22) —31988 (26) 19011 (38) 584 (9)
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Table 2 shows the final atomic parameters of the
non-H atoms.*

Discussion. The crystal structure is shown in projection
along b in Fig. 1. The molecule is involved in a salt
bridge as a result of proton transfer from HCI to N(19)
forming the hydrogen-bonded ion pair N*H.-.Cl~
(Table 3).

The geometrical features of the molecule are shown
in Fig. 2. The phenyl rings are normal. The central ring
has a boat conformation: C(12), C(13), C(14) and
C(15) lie in a plane, C(11), N(10) and N(5) being
0-822 (4), 0-840 (3) and 0-615 (4) A out of it respec-
tively. O(16) and C(22) are also on the same side of the
plane, 1-493 (3) and 1-026 (4) A out of it.

The distance C(11)-0(16) = 1-228 (2) A vs the
normal value 1-19 A and C(11)—N(10) = 1-352 (2) vs
N—C(sp®) ~ 1.42 A indicate that the compound
may be represented by some polar canonical formula
which implies a lower charge on N(10) and a partial
anionic character of O(16).

CHy CHy
N N-CH,-CH, 0 N N-CH,~CH, 0"
CH N—C cH NT= ¢

3 / N 3 / N

* Lists of structure factors, anisotropic thermal parameters and
H atom parameters have been deposited with the British Library
Lending Division as Supplementary Publication No. SUP 35942
(23 pp.). Copies may be obtained through The Executive Secretary,
International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England.

Ky
‘l
\ % Casy Cl14)
R\
\

Fig. 1. The crystal structure of dibenzepin hydrochloride as seen
along b.

Table 3. The geometry of the hydrogen bond A—H---B
with e.s.d.’s in parentheses

AHB
171 (4)°

A-H
0.92(5A

H---B A---B
2.06 (5)A  2.980(2)A

A-H---B
N(19)-HI(N19)]---Cl
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e CHy
H 20
2I3\ /

NI9
622\-:7346
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/742
co
ce
c7
N
Ce 5 (o}

1372

Fig. 2. The dibenzepin molecule. (a) Torsion angles (°), average
esd’s 0-2°. (b) Bond distances (A) and angles (°), average
e.5.d.’s 0-003 A and 0-2°.
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From the pharmacological point of view, according
to theories of structure—activity relations (Horn,
1976: Rodgers, Horn & Kennard, 1975), the distances
from N(19) to the centers of the two phenyl rings may
be important, these values being here 7-059 (1) and
5.485 (1) A. The angle between the two phenyl rings
also seems to be important (Maxwell, Keenan, Chaplin,
Roth & Eckhardt, 1969), and in the present compound
is 115-5 (2)°.

Most of the calculations were carried out with the
XRAY 70 system (Stewart, Kundell & Baldwin, 1970).
Thanks are due to the staff of the Centro de Proceso de
Datos del Ministerio de Educacion, Madrid, for the
facilities provided on the Univac 1108 computer.
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The Structure of 1,4,7,10,13,16-Hexaazacyclooctadecane (Hexacyclen)
Tetra(hydrogen nitrate) Dihydrochloride
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Abstract. C,H;,N¢.4HNO,.2HC], triclinic, Pl, a =
7-618 (7), b = 10-583(12), ¢ = 8227 (DA, a =
106-60 (8), 5 =94-03 (7), y=101-87 (9)°, D, = 158,
D.=157T Mg m3, Z =1, ¥V = 616 (1) A3. The
structure was solved by direct methods and refined to
R = 0-046 for 1758 independent reflections. The 18-
membered ring is centrosymmetric with no atom

0567-7408/81/071426-03%01.00

deviating by more than 0-76 A from the least-squares
plane.

Introduction. In the past several years few classes of
compounds have been studied as extensively as the
crown ethers, such as 18-crown-6 ether (I). and their
derivatives (Poonia & Bajaj, 1979). Most of this work
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