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4-[a-Benzoyl-a-(2-phenylethynyl)methyleneliso-

quinoline-1,3-dione

In the title compound, C,sH;sNOs3, the isoquinoline moiety is
distorted from planarity. In the solid state, the molecules exist
as centrosymmetrically N—H- - -O hydrogen-bonded dimers.

Comment

The photoinduced reaction of isoquinoline-1,3-diones with
diphenylacetylenes has been intensively investigated (Zhang
et al., 2000). As an extension of the photoreactions of quino-
line-1,3-dione derivatives with alkynes, we have synthesized
the title compound, (I). An X-ray analysis of (I) was under-
taken in order to elucidate its molecular conformation.

The bond lengths and angles in the title compound (Table 1)
show normal values (Allen et al., 1987) except those around
atom C10, due to the steric effect of the bulky substituents.
The C10—C11 and C12—C13 bond distances are longer than
that of the typical Csp*—Csp' distance and the C10—C19
bond distance is longer than that of the typical Csp>—Csp®
distance. The bond angles around C10 and the C10—C11—
C12—C13 torsion angle of 145 (3)° indicate that both the
bulky benzoyl and phenylethynyl substituents are pushed
slightly away from the isoquinoline moiety.

@

The heterocyclic ring of the isoquinoline moiety is distorted
from planarity with Q7 = 0.184 (3), ¢, = 0.176 (3), g3 =
0.055 (3) A and @, =—253.2 (10)° (Cremer & Pople, 1975) and
the mean plane through that ring forms a dihedral angle of
8.3 (2)° with the benzene ring. Atoms O1 and O2 deviate from
the isoquinoline moiety by —0202(2) and 0.422 (3) A,
respectively. The phenyl ring of the phenylethynyl substituent
is nearly coplanar with the plane through the isoquinoline
moiety, with a dihedral angle of 5.9 (1)° between them. The
dihedral angle between the phenyl rings of the benzoyl and
phenylethynyl substituents is 66.5 (2)°. In the crystal, the
molecules form centrosymmetrically N—H---O hydrogen
bonded dimers (Table 2) which are stacked along the a cell
axis.
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Figure 1
The structure of (I) showing 50% probability displacement ellipsoids and
the atom-numbering scheme.

Experimental

The title compound, (I), was prepared by the photolysis of a benzene
solution of N-methylisoquinoline-1,3-dione (0.05 M) in an excess
amount of 1,4-diphenylbuta-1,3-diyne with light of wavelength longer
than 400 nm and under constant nitrogen purging. The slow
evaporation of a solution of the product in a mixture of petroleum
ether and acetone (2:3) gave single crystals suitable for X-ray study.

Crystal data

CsH sNOs

M, = 377.38
Triclinic, P1
a=17.5566 (5) A
b = 103679 (7) A
c=127275(8) A
o =102.273 (1)°

B = 100.562 (1)°

y =100.703 (1)° _
V =93128 (11) A?

Data collection

Siemens SMART CCD area-
detector diffractometer

w scans

Absorption correction: empirical
(SADABS; Sheldrick, 1996)
Tnin = 0.970, Tpax = 0.984

5135 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.074

wR(F?) = 0.195

§=091

3151 reflections

271 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Z=2

D,=1346 Mgm™

Mo Ko radiation

Cell parameters from 3718
reflections

6 =1.7-29.6°

n=0.09 mm—

T=293(2)K

Block, yellow

0.34 x 0.22 x 0.18 mm

1

3151 independent reflections
1918 reflections with 7 > 20(I)
Rin = 0.067

Omax = 25.0°
h=-8—28
k=-7—12
[=-15—>15

w = 1/[o*(F,%) + (0.0735P)?]
where P = (F,” + 2F.2)/3

(A/0)max < 0.001

APmax =035 A7

Apmin = —033 e A3

Extinction correction: SHELXTL

Extinction coefficient: 0.077 (10)

Figure 2
Packing of the molecules viewed down the a axis.

Table 1

Selected geometric parameters (A, °).

N1—C7 1.356 (4) Cl10—Cl11 1.418 (4)
N1—C8 1.378 (4) C10—C19 1.535 (4)
C1-C6 1.399 (4) Cl1—-C12 1.186 (4)
Cl1—C9 1.476 (4) C12—C13 1.435 (4)
Cc8—C9 1.508 (4) C19—C20 1.472 (4)
C9—C10 1.350 (4)

C9—C10—Cl1 1248 (2) C12—C11—Cl10 1752 (3)
C9—C10—-C19 123.9 (2) Cl11—-C12—-C13 170.3 (3)
C11—C10—C19 110.8 (2)

Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H A DA D—H---A
N1—HIA. .01 0.79 (4) 214 (3) 2.928 (3) 170 (3)

Symmetry code: (i) —1 —x, -1 —y, —z.

After checking their presence in a difference map, the H atoms
were geometrically fixed and allowed to ride on the parent atoms and
refined isotropically. Atoms H1A and H21A, attached to atoms N1
and C21, respectively, were freely refined.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL, PARST (Nardelli,
1995) and PLATON (Spek, 1990).
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