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Venlafaxine hydrochloride, [(�)-N,N-dimethyl-2-(1-hydroxy-

cyclohex-1-yl)-2-(4-methoxyphenyl) ethylamine hydro-

chloride, C17H28ClNO2] is found to crystallize in both

orthorhombic and monoclinic crystal systems. The molecular

structures in the two polymorphs differ in the conformations

of the substituents at the ethylamine group. In the monoclinic

crystal structure, the molecules translated along the a axis are

linked by Clÿ ions through OÐH� � �Cl and NÐH� � �Cl

hydrogen bonds to form in®nite one-dimensional chains.

Comment

Venlafaxine hydrochloride, [(�)±N,N-dimethyl-2-(1-hydroxy-

cyclohex-1-yl)-2-(4-methoxyphenyl) ethylamine hydro-

chloride, C17H28ClNO2] is used as an antidepressant and an

anxiolytic. Recrystallization of the compound for puri®cation

yielded crystals of two different morphologies, viz. blocks

(form I) and needles (form II), as observed under the

microscope. They were separated manually and characterized

by different solid-state techniques such as differential scan-

ning calorimetry, infrared spectroscopy, powder X-ray

diffraction and single-crystal X-ray diffraction. These poly-

morphic forms were patented along with their characteristic

physicochemical data (Rao et al., 1999,, 2002). Recently, the

crystal structure of form I has been reported in the orthor-

hombic space group Pca21 byVega et al. (2000). In this paper

we report the structure of form II and compare it with that of

form I.

Form II of venlafaxine hydrochloride is found to crystallize

in the monoclinic space group P21/n. The structure of the

molecule in the monoclinic form is shown in Fig. 1. All the

bond lengths (Table 1) show normal values (Allen et al., 1987)

and agree well with the corresponding values observed for the

orthorhombic polymorph (Vega et al., 2000). In both poly-

morphs, the cyclohexane ring adopts a chair conformation. An

intermolecular hydrogen bond links the N atom of the di-

methylammonium group of the venlafaxine cation to the

chloride anion. The chloride ion is also involved in another
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hydrogen bond, with the O atom of the hydroxyl group of the

cation translated one unit along the a axis. These hydrogen

bonds (Table 2), which stabilize the crystal structure (Fig. 2),

lead to chains of molecules along the short a (= 5.797 AÊ ) axis.

An identical hydrogen-bonding scheme constitutes the mole-

cular chain in the orthorhombic polymorph, along the short b

(= 5.881 AÊ ) axis (Vega et al., 2000). Hence the two poly-

morphic modi®cations have the same lattice stabilization

mechanism. However, careful comparison of the torsion

angles (Table 3) reveals that the molecules differ by 3 to 6� in

the rotations about the bonds N1ÐC14, C1ÐC7 and C7Ð

C14. Hence these two forms of venlafaxine hydrochloride are

conformational polymorphs (Bilton et al., 1999).

Experimental

Crystals of form II of venlafaxine hydrochloride suitable for X-ray

diffraction were grown from a mixture of methanol and ethyl acetate

(1:8).

Crystal data

C17H28NO2
+�Clÿ

Mr = 313.87
Monoclinic, P21=n
a = 5.797 (6) AÊ

b = 26.074 (7) AÊ

c = 11.722 (3) AÊ

� = 100.72 (5)�

V = 1741 (2) AÊ 3

Z = 4

Dx = 1.197 Mg mÿ3

Cu K� radiation
Cell parameters from 24

re¯ections
� = 6.4±23.7�

� = 1.97 mmÿ1

T = 298.2 K
Needle, colourless
0.40 � 0.10 � 0.10 mm

Data collection

Rigaku AFC-7S diffractometer
!±2� scans
Absorption correction:  scan

(North et al., 1968
Tmin = 0.843, Tmax = 0.996

3564 measured re¯ections
3304 independent re¯ections
3304 re¯ections with I > 1.3�(I)

Rint = 0.078
�max = 70.1�

h = 0! 6
k = 0! 31
l = ÿ14! 14
4 standard re¯ections

every 150 re¯ections
intensity decay: 0.3%

Re®nement

Re®nement on F
R = 0.068
wR = 0.068
S = 1.48
1816 re¯ections
199 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo) + 0.00016|Fo|2]
(�/�)max = 0.001
��max = 0.40 e AÊ ÿ3

��min = ÿ0.33 e AÊ ÿ3

Extinction correction: Zachariasen
(1967)

Extinction coef®cient: 0.0000022 (7)

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC4 1.363 (6)
O1ÐC17 1.426 (7)
O2ÐC8 1.442 (5)

N1ÐC15 1.486 (6)
N1ÐC16 1.487 (7)
N1ÐC14 1.495 (6)

C4ÐO1ÐC17 117.0 (4)
C14ÐN1ÐC16 113.3 (4)
C15ÐN1ÐC16 110.6 (4)
C14ÐN1ÐC15 109.7 (4)
O1ÐC4ÐC3 115.8 (4)

O1ÐC4ÐC5 125.4 (4)
O2ÐC8ÐC9 106.3 (3)
O2ÐC8ÐC13 110.2 (3)
O2ÐC8ÐC7 108.7 (3)
N1ÐC14ÐC7 114.4 (3)
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Figure 2
Packing of the molecules.

Figure 1
A perspective view of venlafaxine hydrochloride. Displacement ellipsoids
are drawn at the 30% probability level.
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Table 2
Hydrogen-bonding geometry (AÊ , �).

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

O2ÐH27� � �Cl1i 0.91 (5) 2.33 (5) 3.213 (5) 164 (4)
N1ÐH28� � �Cl1 0.92 (6) 2.13 (6) 3.040 (5) 169 (5)

Symmetry code: (i) 1� x; y; z.

Table 3
Comparison of some torsion angles (�) in form I and form II.

Angle form I form II

C16ÐN1ÐC14ÐC7 58.8 (5) 62.0 (5)
C15ÐN1ÐC14ÐC7 ÿ177.0 (4) ÿ173.9 (4)
C2ÐC1ÐC7ÐC8 ÿ107.3 (4) ÿ101.8 (5)
C2ÐC1ÐC7ÐC14 129.1 (4) 133.0 (4)
C6ÐC1ÐC7ÐC8 71.7 (5) 77.0 (5)
C6ÐC1ÐC7ÐC14 ÿ51.9 (5) ÿ48.3 (5)
C1ÐC7ÐC14ÐN1 ÿ88.9 (4) ÿ95.1 (4)
C8ÐC7ÐC14ÐN1 144.7 (3) 137.6 (4)

H atoms bound to carbons were ®xed geometrically, with CÐH =

0.95 AÊ , and re®ned using a riding model. H atoms bound to O and N

were re®ned isotropically.

Data collection: MSC/AFC Diffractometer Control Software

(Molecular Structure Corporation, 1994); cell re®nement: MSC/AFC

Diffractometer Control Software; data reduction: teXsan (Molecular

Structure Corporation, 1995); program(s) used to solve structure:

SIR92 (Altomare et al., 1993); program(s) used to re®ne structure:

teXsan; molecular graphics: ORTEP3 for Windows (Farrugia, 1999);

software used to prepare material for publication: teXsan.

The authors acknowledge Dr A. Venkateswarlu and Dr K.

Anji Reddy for their interest and encouragement in this work.
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