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In the structure of the title compound, C20H23FN2O2, there are

two independent molecules showing different conformations.

The molecules form centrosymmetric dimers via O—H� � �N or

O—H� � �O hydrogen bonds.

Comment

The title compound, (I), was prepared as an intermediate in

the synthesis of fluoxetine, a known antidepressant (Hervas et

al., 1998). There are two independent molecules in the

asymmetric unit, showing different conformations (Fig. 1). In

molecule A, there is an O1—H45� � �N2 hydrogen bond

(Table 2), and atom O2 of the hydroxy group is almost

coplanar with the benzene ring (C2/C3/C5/C6/C8/C9). In

molecule B, there is an O3—H46� � �O4 hydrogen bond, and

atom O4 of the hydroxy group deviates from the plane of the

benzene ring (C22/C23/C25/C26/C28/C29). The aminobutyl

chain shows different conformations in the two molecules

corresponding to the different hydrogen-bond interactions.

The dihedral angles between the two benzene ring planes in

molecules A and B are 86.03 (8) and 83.08 (9)�, respectively.

In the crystal structure of (I), each independent molecule

forms a hydrogen-bonded dimer (Fig. 2). For molecule A,

atom O2 acts as a hydrogen-bond donor to atom O1 at (1 � x,

2 � y, 1 � z), generating a centrosymmetric R2
2(8) dimer

(Bernstein et al., 1995) centered at (1
2, 1, 1

2). For molecule B,

atom O4 acts as a donor to atom N4 at (1 � x, 1 � y, �z),

forming an R2
2(8) dimer centered at (1

2,
1
2, 0).
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Experimental

1-Bromo-4-fluorobenzene (1.6 g, 9 mmol) in tetrahydrofuran (THF)

was converted to the Grignard reagent, with ethyl magnesium

bromide (1.3 g, 9.9 mmol), and added to 5-cyanophthalide (1.4 g,

8.8 mmol) in THF over a period of 3 h at 273–276 K. The mixture was

stirred overnight at room temperature, and a THF solution of

Me2N(CH2)3MgCl [from 8.8 mmol (1.1 g) Me2N(CH2)3Cl] was added

over a period of 6 h at 283–285 K. The mixture was stirred overnight

and worked up to give a toluene solution of (I). After removal of the

solvent, a colorless crystalline solid was obtained in 70% yield.

Crystal data

C20H23FN2O2

Mr = 342.41
Triclinic, P1
a = 8.1512 (5) Å
b = 12.4991 (6) Å
c = 18.928 (1) Å
� = 100.708 (1)�

� = 96.0057 (8)�

� = 94.896 (3)�

V = 1873.6 (2) Å3

Z = 4
Dx = 1.214 Mg m�3

Mo K� radiation
Cell parameters from 6362

reflections
� = 2.2–27.4�

� = 0.09 mm�1

T = 295 (1) K
Block, colorless
0.41 � 0.28 � 0.24 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.947, Tmax = 0.980

16267 measured reflections

8398 independent reflections
4412 reflections with F 2 > 2�(F 2)
Rint = 0.023
�max = 27.4�

h = �10! 10
k = �16! 16
l = �24! 24

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.056
wR(F 2) = 0.169
S = 1.00
6842 reflections
451 parameters

H atoms treated by a mixture of
independent and constrained
refinement

w = 1/[0.0028Fo
2 + �(Fo

2)]/(4Fo
2)

(�/�)max < 0.001
��max = 0.39 e Å�3

��min = �0.41 e Å�3

Table 1
Selected geometric parameters (Å, �).

F1—C13 1.360 (3)
F2—C33 1.366 (3)
O2—C4 1.405 (3)

O4—C24 1.421 (3)
N1—C7 1.136 (4)
N3—C27 1.140 (4)

O1—C1—C2—C3 �61.7 (3)
O1—C1—C16—C17 64.0 (3)
C5—C3—C4—O2 0.6 (3)
C2—C3—C5—C6 0.1 (3)
C1—C16—C17—C18 �81.6 (3)
C16—C17—C18—N2 75.9 (3)

O3—C21—C22—C29 �115.5 (2)
O3—C21—C36—C37 �58.2 (2)
C22—C23—C24—O4 �66.8 (3)
C21—C36—C37—C38 144.1 (2)
C36—C37—C38—N4 179.6 (2)

Table 2
Hydrogen-bond geometry (Å, �).

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

O1—H23� � �N2 0.94 1.74 2.671 (3) 172
O2—H22� � �O1i 0.93 1.87 2.795 (2) 172
O3—H46� � �O4 1.04 1.61 2.634 (3) 171
O4—H45� � �N4ii 0.99 1.70 2.686 (3) 171

Symmetry codes: (i) �xþ 1;�yþ 2;�zþ 1; (ii) �xþ 1;�yþ 1;�z.

The high-angle reflections (� > 26�) were not used in the refine-

ment, because they were weak. The hydroxy H atoms were located in

difference Fourier maps and included in the refinement based on the

as-found O—H bond lengths, but their isotropic displacement para-

meters were refined and fixed in the final stage. The other H atoms

were placed in calculated positions, with C—H = 0.95 Å, and included

in the refinement in a riding model, with Uiso(H) = 1.2Ueq(carrier

atom).

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-

ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/

MSC, 2004); program(s) used to solve structure: SIR97 (Altomare et

al., 1999); program(s) used to refine structure: CRYSTALS (Better-

idge et al., 2003); molecular graphics: ORTEP-3 for Windows

(Farrugia, 1997); software used to prepare material for publication:

CrystalStructure.
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Figure 2
The two independent hydrogen-bonded centrosymmetric dimers in the
crystal structure of (I). Hydrogen bonds are shown as dashed lines.

Figure 1
The two independent molecules, A and B, in (I), showing the atom-
labeling scheme. Displacement ellipsoids are drawn at the 30%
probability level.
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