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In the title compound, C22H26ClNO5, there are two indepen-

dent molecules in the asymmetric unit. The molecules are

connected by C—H� � �O interactions into one-dimensional

chains running in the b-axis direction.

Comment

1-Benzyltetrahydroisoquinoline alkaloids occur widely in

plants and have important biological activities. These naturally

occurring products provide a basis for the development of

therapeutic medicines with cardiovascular effects (Shama,

1972; Neumeyer et al., 1977; Gibson & Tumbull, 1980). As part

of a search for novel potent compounds with antiarrhythmic,

calcium antagonistic, antihypertensive, neuromuscular

blocking or platelet aggregation inhibitory activities, a series

of substitued 1-benzyltetrahydroisoquinoline derivatives has

been designed and synthesized (Huang et al., 1990; Xu et al.,

1993; Zhang et al., 2003; Wang et al., 2005). N-Aminoacetyl-

ated tetrahydroisoquinolines are also useful as intermediates

for the synthesis of isoquinoline derivatives. We report here

the crystal structure of the title compound, (I).

There is a chiral C atom (C10) in (I), but the crystal

structure is racemic. There are two independent molecules in

the asymmetric unit, which has been chosen arbitrarily so that

the molecules shown inFig. 1 have opposite absolute config-

urations. Weak intermolecular C—H� � �O interactions are

observed (geometric details are given in Table 1). The mol-

ecules are linked into one-dimensional chains running in the

b-axis direction by these C—H� � �O interactions.

Experimental

The title compound was synthesized by acylation of tetrahydro-

papaverine and chloroacetyl chloride in dichloromethane, using

anhydrous potassium carbonate as acid absorbing agent (He et al.,

1998). Single crystals were obtained by recrystallization from a

mixture of ethyl acetate and ethanol (2:1).



Crystal data

C22H26ClNO5

Mr = 419.89
Monoclinic, P21=n
a = 16.380 (3) Å
b = 15.396 (3) Å
c = 16.536 (3) Å
� = 92.24 (3)�

V = 4167.0 (14) Å3

Z = 8
Dx = 1.339 Mg m�3

Mo K� radiation
� = 0.22 mm�1

T = 293 (2) K
Block, colourless
0.40 � 0.40 � 0.20 mm

Data collection

Enraf–Nonius CAD-4
diffractometer

!/2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.918, Tmax = 0.958

8446 measured reflections

8155 independent reflections
4379 reflections with I > 2�(I)
Rint = 0.026
�max = 26.0�

3 standard reflections
every 200 reflections
intensity decay: none

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.066
wR(F 2) = 0.173
S = 1.02
8155 reflections
524 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.07P)2

+ 1.23P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.26 e Å�3

��min = �0.36 e Å�3

Extinction correction: SHELXL97
Extinction coefficient: 0.0039 (5)

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C20—H20A� � �O2i 0.96 2.51 3.383 (4) 152
C22—H22A� � �O8ii 0.97 2.57 3.400 (4) 144
C22—H22A� � �O9ii 0.97 2.35 3.241 (4) 153
C44—H44B� � �O3iii 0.97 2.40 3.272 (4) 149
C44—H44B� � �O4iii 0.97 2.42 3.270 (4) 147

Symmetry codes: (i) x; y� 1; z; (ii) �xþ 1
2; y� 1

2;�z þ 1
2; (iii) �xþ 1

2; yþ 1
2;�zþ 1

2.

All H atoms were located in a difference Fourier map and allowed

to ride on their parent atoms at distances of 0.93 (aromatic), 0.96

(methyl) and 0.97 Å (methylene), with Uiso(H) values of 1.2 or 1.5

times Ueq of the parent atom.

Data collection: CAD-4 Software (Enraf–Nonius, 1985); cell

refinement: CAD-4 Software; data reduction: XCAD4 (Harms &

Wocadlo, 1995); program(s) used to solve structure: SHELXS97

(Sheldrick, 1997); program(s) used to refine structure: SHELXL97

(Sheldrick, 1997); molecular graphics: SHELXTL (Sheldrick, 1997);

software used to prepare material for publication: SHELXTL and

PLATON (Spek, 2003).
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Figure 1
The asymmetric unit of the title compound, showing the atomic labelling.
Displacement ellipsoids are drawn at the 50% probability level.


