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Abstract. C,,HsN, M, = 19527, triclinic, PI, a=
10:354 (1), b=10332(2), c=10452()A, a=
7951 (1), B=8106(1), y=81-76(1)°, V=
10784 (3) A3, Z=4, D,=1-203 gcm™3, A(Mo Ka)
=0-71073A, p=065cm™', F000)=416, T=
293 K, final R = 0-036 for 1858 observed reflections.
The phenyl rings of the acridine ring system are
planar. The angles between the normals to the least-
squares planes of the phenyl rings are 156° in one
molecule and 160° in the other; the angle between the
normals to the least-squares planes of the indepen-
dent molecules is 99°. The two independent mol-
ecules are held by a weak hydrogen bond of 2:49 A
at an angle of 170°.

Experimental. The synthetic material was prepared
by the slow addition of an ethereal solution of
methyllithium to a solution of acridine in diethyl
ether, stirred at 273 K followed by hydrolysis with
dilute hydrochloric acid and evaporation of the
organic layer. A colorless prism (dimensions 0-63 X
0-20 x 0-09 mm) obtained from ethanol (95%) was
used for data collection on an Enraf-Nonius CAD-4
diffractometer, using SDP (Frenz, 1978), with
graphite-monochromated Mo Ka radiation at
293 (1) K using the w-26 scan technique (w varied
from 2-20°min~') to a 26 maximum of 45°. 2822
unique reflections were measured within the range
—10=sh<ll, —10=sk=<l1l, 0=<!/=<11 of which
1858 with 7> 3-0c0 were used for all calculations.
Three standard reflections were measured every 97
reflections, no crystal decay was detected. Cell con-
stants were refined from 25 reflections in the range 15
<260 <19°. Lorentz and polarization corrections
were applied to the data; no corrections were made
for absorption. The structure was solved by direct
methods using SHELXS86 (Sheldrick, 1986) and
the remaining atoms were located in succeeding
difference Fourier synthesis. H atoms were located
and their positions and isotropic thermal parameters
were refined. The structure was refined in full-matrix
least squares using SHELX76 (Sheldrick, 1976)
where the function minimized was Sw(||F,| — |F.[])?
and the weight w is defined by the Killean &
Lawrence (1969) method with terms of 0-020 and 1-0.
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Atomic scattering factors and the values for f” and
f” were taken from [International Tables for X-ray
Crystallography (1974, Vol. 1V, Tables 2.2B and
2.3.1). Anomalous-dispersion effects were included in
F. (Ibers & Hamilton, 1964). The final cycle of
refinement included 375 variable parameters and
converged with an unweighted agreement factor R of
0-036, a weighted agreement factor wR of 0-041, and
(A/0)max Of 0-003.

The standard deviation of an observation of unit
weight was 0-97. There was one correlation coeffi-
cient greater than 0-50 which was between param-
eters 5 and 315. The final difference Fourier map
showed no significant residual electron density and
the highest peak had a maximum p of 0-11¢ A3
with an e.s.d. based on a AF of 0-03 (Cruickshank,
1949). Plots of Iw(||F,| — |F.l|)* versus |F,|, reflec-
tion order in data collection, sin 6/A, and various
classes of indices showed no unusual trends.

Discussion. Final positional parameters for the
non-H atoms for 9,10-dihydro-9-methylacridine are
listed in Table 1.* Bond lengths are listed in Table 2.
An ORTEPII (Johnson, 1976) thermal ellipsoid
drawing of the two independent molecules 4 and B
(50% probability of non-H atoms) depicting the
numbering scheme is shown in Fig. 1; a molecular
packing diagram is shown in Fig. 2. The crystal
structure of 9,10-dihydro-9-methylacridine compares
very closely with the crystal structures of 9,10-
dihydro-9-isopropylacridine (Chu, Rosenstein &
Napoleone, 1980) and 9-tert-butyl-9,10-dihydroacri-
dine (Chu & Rosenstein, 1979) with the methyl
substituent in an axial conformation as expected
because of the peri interactions of the neighboring
ring H atoms, H(1) and H(8). The folding angles
between the least-squares planes of the two benzene
rings in the 9-alkyl-9,10-dihydroacridines are 160-4

* Lists of structure factors, anisotropic thermal parameters,
torsion angles, bond angles, least-squares planes, and H-atom
parameters have been deposited with the British Library Docu-
ment Supply Centre as Supplementary Publication No. SUP
53822 (22 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CHI 2HU, England.
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Table 1. Fractional coordinates of non-H atoms and
equivalent isotropic temperature factors

x y z B(A?

Molecule 4

NI10 0-1630 (2) 06717 (2) 0-6675 (2) 419 (5)
Cl 0-4614 (2) 07834 (3) 0-4684 (3) 547 (7)
2 0-4195 (3) 0-8273 (3) 0-3477 (3) 5-81 (7)
C3 0-2920 (3) 0-8178 (2) 0-3321 (2) 5-04 (6)
C4 0-2072 (2) 0:7660 (2) 0-4380 (2) 4-30 (6)
Cda 0-2496 (2) 0-7235 (2) 0-5593 (2) 371 (5)
Cs 0-0888 (2) 06589 (2) 08997 (2) 457 (6)
C6 0-1159 (3) 0-6487 (3) 1-0263 (2) 537 (7)
(or) 0-2425 (3) 0-6484 (2) 1-0501 (2) 536 (N
8 0-3424 (2) 0-6581 (2) 09460 (3) 5-05 (6)
C8a 0-3185 (2) 06676 (2) 08172 (2) 397 (5)
9 0-4282 (2) 06682 (2) 0-7033 (2) 4-70 (6)
C9a 0-3791 (2) 0-7290 (2) 05762 (2) 407 (6)
Cl10a 0-1892 (2) 0-6678 (2) 0-7953 (2) 3-63 (5)
C1l 0-4940 (3) 0-5254 (3) 0-6968 (3) 692 (8)
Molecule B

N10 0-1686 (2) 0-3419 (2) 0:7210 (2) 412 (4)
Cl 0-1795 (3) 0-1187 (2) 0-4847 (3) 5-25 (6)
2 0-1737 (3) 0-2058 (3) 0-3692 (2) 579 (7)
a3 0-1638 (2) 0:3399 (3) 0-3705 (2) 5-14 (6)
Cc4 0-1602 (2) 0-3855 (2) 0-4869 (2) 4:39 (6)
Céa 0-1678 (2) 02973 (2) 0-6030 (2) 3-62 (5)
Cs 0-2638 (2) 03114 (2) 09227 (2) 4-66 (6)
C6 0-3184 (3) 02294 (3) 1-0235 (3) 553 (7)
(or) 0-3335 (3) 00939 (3) 1-0284 (3) 6-25 (8)
C8 0-2903 (3) 00420 (3) 09326 (3) 567 (7)
CBa 0-2334 (2) 0-1218 (2) 0-8302 (2) 4-15 (6)
o9 0-1764 (2) 00662 (2) 0-7308 (2) 4-66 (6)
C9a 0-1758 (2) 0-1611 (2) 0-6037 (2) 4-00 (5)
Cl0a 0-2224 (2) 0-2588 (2) 0-8247 (2) 372 (5)
Cl1l 00374 (3) 0-0317 (3) 07858 (3) 631 (7)

Anisotropically refined atoms are given in the form of the isotropic equiva-
lent thermal parameter defined as: §(aB,, + bBx + cBy + abB cosy +
acf;cosB + beBascosa).

Table 2. Bond lengths (A), with e.s.d.’s in parentheses

A B A B
NI10 Cda 1-405 (3) 1-3%4 (3) Cs HS 0:98 (2) 098 (2)
N10 Cl0a 1396 (3) 1:391 (3) C6 Cc7 1:371 4) 1-378 (4)
NI10 HIO 0-87 (2) 0-87 (2) C6 Hé 0:94 (2) 1:02 (3)
Cl 2 1:375 (4) 1:372 (3) c? Cc8 1-379 (3) 1-376 (5)
Cl C9a 1-385 (3) 1-385 (4) Cc7 H7 1:02 (2) 095 (2)
Cl Hi 0:96 (3) 0:97 (2) (& C8a 1-390 (4) 1-382 (3)
[er] C3 1-375 (4) 1-377 (4) c8 H8 098 (2) 094 (2)
C2 H2 099 (2) 098 (3) C8a (o] 1-512 (3) 1-504 (4)
C3 Cc4 1-378 (3) 1-376 (4) C8a Cloa 1393 (3) 1-395 (3)
C3 H3 1:06 (2) 0:99 (2) (o] Cl1l 1-542 (4) 1:532 (4)
C4 Cda 1-381 (3) 1384 (3) c9 C% 1-495 (3) 1:501 (3)
C4 H4 095 (2) 0-98 (2) c9 HY 0:98 (3) 097 (2)
Cda C9a 1-390 (3) 1:397 (3) Cl1i HI1l 097 (2) 098 (3)
Cs C6 1-377 (4) 1:368 (3) Cll1 H112 105 (3) 1-03 (2)
Cs Cl0a  1-385(3) 1-390 (4) Cll1 HI113  11104) 1-07 (3)

Table 3. Cremer & Pople ring puckering parameters
for 9-alkyl-9,10-dihydroacridines

The coordinates were translated and arranged such that the
parameters are in the same octant for comparison.

9-Substituent 4, q; [0} 0, (%) X @]
Methy! 4 0-326 0-040 0-329 1840 83-0
Methyl B 0-334 0-048 0-337 1815 81-9
Isopropyl 0-322 0-060 0-327 1804 79:5
1ert-Butyl 0-396 0-072 0-403 1804 797

(methyl 4), 155-8 (methy! B), 1561 (isopropyl) and
150-2° (tert-butyl). The Cremer & Pople (1975) ring
puckering parameters for the central rings of these
three 9-alkyl-9,10-dihydroacridines are listed in
Table 3. In all of these structures, the conformation

9,10-DIHYDRO-9-METHYLACRIDINE

of the central ring is intermediate between a boat (¢
=90°) and a half-boat (6 =45°). These boat-half-
boat conformations are barely twisted (non-twisted
@ =0° or 180°, twisted ¢, =90°), although in the
two molecules of the 9-methyl derivative, one mol-
ecule is slightly more twisted than the other. Unlike
the other two 9-alkyl-9,10-dihydroacridines cited
above, however, the crystal packing does possess
hydrogen bonding. The two independent molecules
(A and B) of the 9-methyl derivative are held
together by a weak hydrogen bond in which mol-
ecule A is the hydrogen acceptor and molecule B is
the hydrogen donor with a bond length
(N10,+H105) of 249(3)A and an angle
(N104+H105—N10g) of 170 (2)°. The angle between
the normals to the least-squares planes of the two
molecules is 98-8 (5)°.

Fig. 1. Thermal ellipsoid (50% probability of non-H atoms)
depiction of molecule 4 (right) and molecule B (left) showing
the numbering scheme (thin line denotes hydrogen bond).

AN

Fig. 2. Molecular packing diagram showing hydrogen bond (thin
line) between molecule A (white ellipsoids) and molecule B
(shaded ellipsoids).
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Abstract. 9-Phenylacridine, C,gH;N, M, = 25532,
monoclinic, P2,/n, a=18:574 (2), b=17-862(2), c =
9126 2) A, B=107-723 (8)°, V¥ =13312(8) A*, Z =
4, D,=1274gcm™> A(Mo Ka)=071073 A, p =
0:69 cm ™!, F(000)= 536, T=293K, R=0-033 for
1300 observed reflections. 9-Phenylacridine hydro-
chloride, C;oH;;N*.Cl~, M, =291-78, monoclinic,
C2le, a=14728 (3), b=10-443 (9), c=
18-885(3) A, B =90-36 (1)°, V' =2904 (1) A>, Z=3,
D.=1334gcm™3 A(Mo Ka)=0-71073 A, u=
2:52.cm ™!, F(000) = 1216, T =293 K, final R = 0-033
for 1642 observed reflections. The acridine rings and
phenyl rings are planar in both compounds. The
angle between the normal to the least-squares plane
of the acridine ring and the normal to the least-
squares plane of the phenyl ring is 76° in the free-
base compound and 65° in the hydrochloride salt.

Experimental.  9-Phenylacridine. The synthetic
material was prepared following a procedure by
Albert (1966). A pale yellow crystal (dimensions 0-82
% 0-30 x 0-26 mm) obtained from diethyl ether was
used for data collection on an Enraf-Nonius CAD-4
diffractometer, using SDP (Frenz, 1978), with
graphite-monochromated Mo Ka radiation at
293 (1) K using the w280 scan technique (w varied
from 2-20° min~') to a 20 maximum of 45°. 1838
unique reflections were measured within the range
-9<h=8,0<k=<19, 0=</<9 of which 1300 with
I> 3001 were used for all calculations. Three stand-
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ard reflections were measured every 97 reflections, no
crystal decay was detected. Cell constants were
refined from 25 reflections in the range 19 <26 <
23°. Lorentz and polarization corrections were
applied to the data; no corrections were made for
absorption. The structure was solved by direct
methods using SHELXS86 (Sheldrick, 1986) and the
remaining atoms were located in a succeeding
difference Fourier synthesis. H atoms were located
and their positions and isotropic thermal parameters
were refined. The structure was refined in full-matrix
least squares using SHELX76 (Sheldrick, 1976)
where the function minimized was Xw(||F,| — |F{])?
and the weight w is defined by the Killean &
Lawrence (1969) method with terms of 0-030 and 1-0.

Atomic scattering factors and the values for f” and
S~ were taken from International Tables for X-ray
Crystallography (1974, Vol. 1V, Tables 2.2B and
2.3.1). Anomalous-dispersion effects were included in
F, (Ibers & Hamilton, 1964). The final cycle of
refinement included 233 variable parameters and
converged with an unweighted agreement factor R of
0-033, a weighted agreement factor wR of 0-040, and
(4/0)max of 0-001,

The standard deviation of an observation of unit
weight was 1-25. There were no correlation coeffi-
cients greater than 0-50. The final difference Fourier
map showed no significant residual electron density
and the highest peak had a maximum p of
0-10e A3 with an es.d. based on a A4F of 0-03
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