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Methyl trans-6-oxo-11-thiophen-2-yl-11,12-dihydro-
6H-dibenzo[c,hlchromene-12-carboxylate

In the title compound, C,3H;40,S, the dibenzo[c,k]chromene
ring system is almost planar. The trans-substituted thiophenyl
and methoxycarbonyl groups are in an antiperiplanar
conformation. The molecules are linked into dimers through
weak intermolecular C—H---O hydrogen bonds [H---O =
2.53 A]. The molecule has a thienyl-ring flip disorder.

Comment

The systematic studies on the synthesis of new heterocyclic
compounds with expected pharmacological activities on the
basis of homophthalic anhydride carried out in our laboratory
(Haimova et al., 1977; Kozekov et al., 2002; Stoyanova et al.,
2003) focused our attention on some isochroman-1-one
derivatives (Bogdanov & Palamareva, 2004; Bogdanov et al.,
2005). Thus, we have isolated (Bogdanov & Palamareva 2004)
the title compound (I) as a by-product of a reaction between
homophthalic anhydride and thiophene-2-carbaldehyde in
pyridine. In this paper, we report the X-ray crystallographic
study of (I). Compounds containing the dibenzo[c,h]chro-
mene ring system are interesting from a synthetic point of view
because of their one-step conversion into benzo[c]phenan
thridones (Beugelman et al, 1985; Duval & Mavou, 1990);
these constitute an important class of isoquinoline alkaloids.

0
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The structure of (I) was determined by spectroscopic
analysis (‘H, °C NMR, IR and MS) and microanalysis
(Bogdanov & Palamareva, 2004) and was confirmed by single-
crystal X-ray diffraction analysis. Rings A and B (see Fig. 1)
are coplanar. Ring C is in a distorted twist conformation. The
angle between rings A and B and ring D is 14.9 (8)°. Thus, the
dibenzo[c,i]chromene ring system A, B, C and D can be
considered to be almost planar. The small deviation from the
mean plane of this ring system can be attributed to the
distorted twist conformation of ring C. In addition, the X-ray
analysis confirms the trans-configuration of (I) and its
conformation with an antiperiplanar position of the
methoxycarbonyl and thiophenyl substituents.

Recently, we have shown (Bogdanov et al., 2004) that the
vicinal coupling constant in a given conformational flexible
isochromanone depends on the polarity of the solvent used for
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Figure 1

ORTEP plot and numbering of (I). Displacement ellipsoids are drawn at
the 40% probability level and, for the sake of clarity, the H atoms have
been omitted. Both disordered components are shown.

measuring the NMR spectra. According to the Karplus (1963)
equation, the lower value of 3J9,10 = 1.3 Hz in the '"H NMR
spectra (both in CDCl; and in DMSO-dg) of (I) is in agree-
ment with a synclinal position and torsion angle of about 80°
between the vicinal protons H9 and H10. In (I), the H9—C9—
C10—H10 torsion angle is 78.0°. This shows that (I) is a
conformationally rigid compound and that the observed
conformation stays intact in the crystal structure and in solu-
tion alike, independent of the polarity of the solvent. The ring
system A, B, C and D is approximately parallel to the (101)
plane of the monoclinic cell. The molecules pack into two
separate layers. These layers interconnect via hydrogen bonds
(see Fig. 2 and Table 2) and s—m interactions.

Experimental

The synthesis of (I) was described by Bogdanov & Palamareva
(2004). Single crystals were obtained by slow evaporation of a
chloroform—ethyl acetate (3:1) solution at room temperature. The "H
NMR spectra of (I) were obtained on a Bruker DRX-250 spectro-
meter at 250.13 MHz in different solvents (see text) at 293 K.
Chemical shifts (§) are expressed in parts per million (p.p.m.) from
tetramethylsilane as an internal standard. 'H NMR (250 MHz,
deuterochloroform) § = 3.61 (3H, s, OCH3), 4.12 (1H, d,J = 1.3 Hz, H-
10),5.33 (1H, d,J = 1.3 Hz, H-9), 6.73-6.79 (2H, m, Th—H), 7.01 (1H,
dd,J=15,4.8 Hz, Th—H), 7.29-7.53 (4H, m, Ph—H), 7.65-7.75 (2H,
m, Ph—H), 7.99 (1H, dd, J = 1.3, 7.6 Hz, Ph—H), 8.36 (1H, dm, J =
7.6 Hz, Ph—H). 'H NMR (250 MHz, DMSO) 8 = 3.53 (3H, s,
OCHa,), 437 (1H, d, J = 1.3 Hz, H-10), 5.46 (1H, d, J = 1.3 Hz, H-9),
6.81 (1H, dd,J=3.5 & 5 Hz, Th—H), 7.00 (1H, d, J = 3.3 Hz, Th—H)),
720 (1H, dd,J=1.3 & 5 Hz, Th—H),7.38-7.52 (3H, m, Ph—H), 7.59—
7.66 (1H, m, Ph—H), 7.80 (1H, d, J = 7.6 Hz, Ph—H), 7.88-7.90 (2H,
m, Ph—H), 8.25 (1H, d, J = 7.8 Hz, Ph—H).

Crystal data

C23H1604S

M, = 388.42
Monoclinic, C2/c¢
a =10.6396 (10) A
b =15.3834 (10) A
¢ =22.6827 (10) A
B = 91.405 (10)°
V =37114 (5) A®

Z =38

D, =1.390 Mg m >

Mo Ko radiation
wn=0.20 mm ™!
T=293(2)K

Irregular block, colorless
0.22 x 0.2 x 0.15 mm

Figure 2

The crystal packing of (I), showing the intermolecular hydrogen bonds
(dashed lines) and the 77— interactions in a dimeric unit. Distances are in
A.

Data collection

Enraf-Nonius CAD-4 4035 independent reflections

diffractometer 2063 reflections with I > 20(I)
w26 scans R, = 0.057
Absorption correction: i scans Omax = 27.0°

(North et al., 1968)
Tnin = 0.835, Tpax = 0.970
4131 measured reflections

3 standard reflections
every 200 reflections
intensity decay: none

Refinement

w = 1/[o*(F2) + (0.1153P)*
+ 1.7754P]
where P = (F,” + 2F2)/3
(AI6)max < 0.001
Apmax =036 A7
APmin = —0.46 ¢ A7

Refinement on F?

R[F* > 20(F%)] = 0.084

WR(F?) = 0.254

S =1.02

3247 reflections

260 parameters

H-atom parameters constrained

Table 1

Selected geometric parameters (A, °).

S1—C21 1.770 (19) 03—-C22 1.181 (7)
o1-C1 1372 (8) 02—C1 1.195 (7)
04—-C22 1.306 (7) C8—C17 1.336 (7)
Cl1-01-C17 121.7 (5) C18—C9—-C8 110.2 (4)
C22—04—-C23 117.1 (5) Cl1—-C10—C22 112.1 (5)
C7—C8—C9—C18 80.4 (6) C18—C9—-C10—C22 —156.8 (5)
C8—C9—-C10—C11 —46.8 (6) Cl11-C16—C17—C8 —14.8 (8)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H A DA D—H---A
C10—HI10- - ‘Q2i 0.98 2.30 3.185 (8) 150
C9—HY- - -03" 0.98 2.53 3.473 (7) 161
C3—H3---03" 0.93 2.53 3.277 (9) 138

Symmetry  codes: (i) x+iy—Llz (i) —x+L-y+i-z+1 (i)

—x,—y+1,—z+1
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All H atoms were placed in idealized positions and constrained to
ride on their parent atoms, with C—H distances in the range 0.93—
0.98 A. For methoxy H atoms, Uj,,(H) values were taken to be
1.5Uq(C); for all other H atoms, U,,(H) values were set at 1.2U.q(C).
There was some residual electronic density around the thiophene
ring. Apparently, the ring occupies two distinct positions in the crystal
structure. The occupancy factors of the carbon atoms at the two
positions refined to values close to 0.5 and were fixed at this value.
The structure was refined against F2 with 3247 independent reflec-
tions (i.e. Opax = 25°.)

Data collection: CAD-4 Software (Enraf-Nonius, 1977); cell
refinement: CAD-4 Software; data reduction: SDP (Enraf-Nonius,
1985); program(s) used to solve structure: SHELXS97 (Sheldrick,
1997); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: SHELXTL (Siemens, 1994); software used
to prepare material for publication: SHELXTL.

The authors thank Professor Dr. Karl Tornroos for discus-
sion of the subject and Mr. Yavor Mitrev for recording NMR
spectra.
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