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In the crystal structure of the title compound, C9H8ClNO,

intermolecular CÐH� � �O and NÐH� � �O hydrogen bonds

link the molecules into one-dimensional molecular chains.

These weak interactions generate a C(4) chain and an R2
1(6)

ring.

Comment

Recently, Lee and co-workers (Lee et al., 2001) reported the

Baylis±Hillman reaction, i.e. the coupling of activated alkenes

with carbon electrophiles under the catalysis of tertiary

amines (Baylis & Hillman, 1972), using �-naphthyl acrylates as

the reaction substrates. We have now synthesized the title

compound, (I), which is used to investigate the same reaction.

Fortuitously, we also obtained single crystals of (I) and report

its structure here.

The molecular con®guration of (I) is shown in Fig. 1 and

selected geometric parameters are listed in Table 1. All bond

lengths are normal, but some bond angles are unusually large,

e.g. C3ÐN1ÐC4 129.25 (16) and C5ÐC4ÐN1 124.25 (18)�

(Table 1). These effects can be caused by intermolecular

interactions.

Hydrogen-bonding information is given in Table 2 and a

crystal-packing diagram is shown in Fig. 2. Intermolecular NÐ

H� � �O and CÐH� � �O hydrogen bonds (Desiraju, 1996;

Steiner, 1997) link the molecules into one-dimensional mol-

ecular chains along the a axis. The NÐH� � �Oi hydrogen bond,

with N� � �O 2.864 (2) AÊ , has the carbonyl O atom of one

molecule acting as an acceptor and the N atom from the other

molecule acting as a donor [symmetry code: (i) x ÿ 1
2, y, 1

2 ÿ z].

The CÐH� � �Oi interaction, with H� � �O 2.53 AÊ , is formed

between the same two molecules, the only difference being
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Figure 1
A view of (I) with the atom-numbering scheme. Displacement ellipsoids
are drawn at the 50% probability level and H atoms are shown as small
spheres of arbitrary radii.
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that the C atom of the CH2 group acts as a donor here (Fig. 2).

These strong and weak interactions generate graph-set motifs

of C(4) and R2
1(6) (Bernstein et al., 1995).

Remarkably, a moderate intramolecular CÐH� � �O inter-

action, with H� � �O 2.27 AÊ (Corey & Lee, 2001; PaÂ linkoÂ , 1999;

Table 2), occurs in the molecular structure of (I), with a ring

pattern of S(6), and with the carbonyl O atom acting as an

acceptor and one of the aromatic CH groups acting as a donor.

Its existence is likely to make (I) participate in the Baylis±

Hillman reaction more easily than aliphatic acrylamides.

Similarly, this factor can offer a convincing proof that �-

napthyl acrylate is a more effective substrate than alkyl

acrylates (Lee et al., 2001).

Experimental

The title compound was prepared by the acylation of 4-chloroaniline.

To 4-chloroaniline in dry CH2Cl2 solution containing NEt3, acrylic

chloride was added. The mixture was stirred at room temperature for

10 h. Filtration and recrystallization from EtOAc provided the

compound with good yield. The title compound (100 mg) was

dissolved in CH3COOCH2CH3 (2 ml). The solution was allowed to

evaporate slowly at room temperature for several days. Colourless

crystals suitable for X-ray crytallography were formed.

Crystal data

C9H8ClNO
Mr = 181.61
Orthorhombic, Pbca
a = 9.552 (3) AÊ

b = 8.028 (2) AÊ

c = 22.715 (7) AÊ

V = 1741.7 (9) AÊ 3

Z = 8
Dx = 1.385 Mg mÿ3

Mo K� radiation
Cell parameters from 9886

re¯ections
� = 2.8±26.8�

� = 0.39 mmÿ1

T = 298 (2) K
Pillar, colourless
0.20 � 0.20 � 0.10 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.927, Tmax = 0.963

7535 measured re¯ections

1526 independent re¯ections
1273 re¯ections with I > 2�(I)
Rint = 0.033
�max = 25.0�

h = ÿ11! 11
k = ÿ9! 8
l = ÿ27! 24

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.126
S = 1.10
1526 re¯ections
109 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0614P)2

+ 0.5186P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.30 e AÊ ÿ3

��min = ÿ0.17 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ ).

O1ÐC3ÐN1 123.1 (2)
O1ÐC3ÐC2 121.99 (19)
N1ÐC3ÐC2 114.94 (17)
C1ÐC2ÐC3 123.0 (2)

C3ÐN1ÐC4 129.25 (16)
C5ÐC4ÐN1 124.25 (18)
C9ÐC4ÐN1 117.33 (17)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N1ÐH1� � �O1i 0.86 2.01 2.864 (2) 172
C2ÐH2� � �O1i 0.93 2.53 3.293 (3) 140
C5ÐH5� � �O1 0.93 2.27 2.869 (3) 122

Symmetry code: (i) xÿ 1
2; y; 1

2ÿ z.

H atoms were placed in calculated positions and allowed to ride on

their parent atoms, with Uiso(H) values set to 1.5Ueq(parent atom) for

the H atoms of the CH2 group and 1.2Ueq(parent atom) for the

remaining H atoms. The NÐH distance was ®xed at 0.86 AÊ and the

CÐH distances were ®xed at 0.93 AÊ .

Data collection: SMART (Bruker, 2000); cell re®nement: SAINT

(Bruker, 2000); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Bruker, 1999); software used to prepare material for

publication: SHELXTL.
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Figure 2
A view, down the b axis, of the one-dimensional molecular chains in (I),
formed via NÐH� � �O and CÐH� � �O hydrogen bonds.
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