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Both title compounds, C30H33BrN2O3 and C23H27BrN2O2,

respectively, are brominated derivatives of the potent opioid

cis-�-hydroxy-3-methylfentanyl (ohmefentanyl). Ohmefen-

tanyl has three asymmetric C atoms and, therefore, has eight

possible stereoisomers. The absolute con®gurations of the title

compounds were determined to assign the proper con®gura-

tion of two of these stereoisomers and the compounds have

the same stereochemistry at two of the three asymmetric C

atoms.

Comment

(�)-cis-N-[1-(2-Hydroxy-2-phenylethyl)-3-methyl-piperidin-

4-yl]-N-phenylpropanamide, (I), also known as ohmefentanyl

or cis-�-hydroxy-3-methylfentanyl, is an extremely potent

analgesic exhibiting high selectivity for the �-opioid receptor

(Xu et al., 1987). It is one of the `super potent' analogs of

fentanyl that are more potent in producing antinocieption

than was predicted on the basis of their �-receptor af®nity

(Rothman et al., 1991). With three asymmetric C atoms (C3,

C4 and C20), the compound has eight possible stereoisomers.

Four, two pairs of optical isomers, of the eight possible

stereoisomers would have cis arrangements of the substituents

on C3 and C4. When the two pairs were separated, one pair

was found to be 5.3 times more potent than the other and 6300

times more potent than morphine (Zhu et al., 1983). The more

active pair was referred to as ohmefentanyl. A second sample

of (I), designated as RTI-4614-4, was determined to be a

mixture of all four cis isomers (Brine et al., 1992) and was

shown to be 25 000 times more potent than morphine (Aceto

et al., 1988). In view of the differing activities and isomeric

compositions of ohmefentanyl and RTI-4614-4, it was clearly

necessary to resolve (I) into its four stereoisomers (Brine et al.,

1995). The title compounds, (II) and (III), are both bromi-

nated derivatives of (I) that were synthesized to resolve its

stereochemistry. The absolute con®gurations of (II) and (III)

are reported here.

The X-ray structure analysis of (II) indicated the absolute

con®guration to be 2S,3R,4S (Fig. 1 and Table 1). As expected,

the substituents on C3 and C4 are cis to one another, with

C30ÐC3ÐC4ÐN7 torsion angles of ÿ58.3 (4) and ÿ56.4 (4)�

for the two independent molecules. Ring C (see Fig. 2 for

labeling) is approximately parallel to ring A [the angles

between the least-squares planes are 33.5 (1) and 29.5 (2)� for

the two molecules], while ring B is approximately perpendi-

cular to the other two aromatic rings [the angles between the

planes of rings B and A are 58.3 (1) and 85.1 (1)�, and between
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Figure 1
View of the molecule of (II), shown with 20% probability displacement
ellipsoids. H atoms are shown as small spheres of arbitrary radii.



the planes of rings B and C are 61.7 (1) and 70.9 (1)�]. The

differences are due to rotation about the C20ÐC1A bond for

ring B (Fig. 2).

In compound (III), which crystallized with a single molecule

in the asymmetric unit, the absolute con®guration is 2R,3R,4S

(Fig. 3 and Table 2), with a C30ÐC3ÐC4ÐN7 torsion angle of

ÿ63.2 (3)�. The molecule of (III) has only two aromatic rings,

which are approximately parallel to one another [the angle

between the planes is 45.2 (1)�], and one intramolecular

hydrogen bond [H� � �N 2.31 (4) AÊ , O� � �N 2.775 (3) AÊ and OÐ

H� � �N 117 (4)�; Table 3].

Compounds (II) and (III) differ in the stereochemistry only

at C20. Superimposition of the two compounds using atoms

N1, C3 and C4 shows that there is good agreement in the

conformation of the central six-membered ring and the

substituents on C4 (Fig. 4). Despite a change in the C2ÐN1Ð

C10ÐC20 torsion angle [ÿ80.4 (3) and ÿ156.3 (3)� for

compounds (II) and (III), respectively], the C rings are still in

close proximity and could still bind in a similar manner to a

receptor. The change in this torsion angle may be caused by

the substitution at O20 in compound (II). Thus, the large

difference in potency reported by Brine et al. (1995) can only

be attributed to the opposite stereochemistry at C20, which

places the hydroxyl group in ohmefentanyl on the opposite

side of the molecule.

Experimental

The title compounds were synthesized at the Research Triangle

Institute in North Carolina (Brine et al., 1992). Crystals of both

compounds were grown by slow evaporation from a diisopropyl ether

solution.

Compound (II)

Crystal data

C30H33BrN2O3

Mr = 549.49
Monoclinic, P21

a = 10.8806 (2) AÊ

b = 22.4670 (5) AÊ

c = 11.5313 (3) AÊ

� = 92.208 (1)�

V = 2816.78 (11) AÊ 3

Z = 4

Dx = 1.296 Mg mÿ3

Cu K� radiation
Cell parameters from 6392

re¯ections
� = 3.9±66.8�

� = 2.24 mmÿ1

T = 153 (2) K
Prism, colorless
0.56 � 0.44 � 0.24 mm

Acta Cryst. (2002). C58, o362±o364 Jeffrey R. Deschamps et al. � C30H33BrN2O3 and C23H27BrN2O2 o363

organic compounds

Figure 2
Least-squares ®t of the two molecules in the asymmetric unit of (II). The
r.m.s. deviation of the eight atoms used (six atoms in the heterocyclic ring
plus N7 and C10) is 0.097 AÊ .

Figure 3
View of the molecule of (III), shown with 20% probability displacement
ellipsoids. H atoms are shown as small spheres of arbitrary radii.

Figure 4
Superimposition of (II) and (III), showing that, despite the opposite
stereochemistry at C20, the aromatic rings on C20 are still in close
proximity. Only the labeled atoms were used to align the structures.

Table 1
Selected geometric parameters (AÊ , �) for (II).

Br1ÐC4C 1.904 (4)
N1ÐC6 1.449 (4)
N1ÐC10 1.465 (4)
N1ÐC2 1.466 (4)
C4ÐN7 1.494 (3)
N7ÐC8 1.362 (4)
N7ÐC1A 1.431 (4)

N11ÐC16 1.446 (5)
N11ÐC12 1.453 (5)
N11ÐC110 1.459 (4)
Br11ÐC14C 1.910 (4)
C14ÐN17 1.483 (4)
N17ÐC18 1.364 (4)
N17ÐC11A 1.444 (4)

C6ÐN1ÐC10 111.4 (2)
C6ÐN1ÐC2 109.0 (2)
C10ÐN1ÐC2 111.2 (2)
C8ÐN7ÐC1A 121.8 (2)
C8ÐN7ÐC4 117.1 (2)
C1AÐN7ÐC4 120.8 (2)

C16ÐN11ÐC12 110.6 (3)
C16ÐN11ÐC110 114.7 (3)
C12ÐN11ÐC110 112.3 (3)
C18ÐN17ÐC11A 120.7 (2)
C18ÐN17ÐC14 117.1 (3)
C11AÐN17ÐC14 121.7 (2)
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Data collection

Bruker CCD area-detector
diffractometer

! scans
Absorption correction: by

integration (Bruker, 2001)
Tmin = 0.608, Tmax = 0.931

13 643 measured re¯ections
7419 independent re¯ections
6654 re¯ections with I > 2�(I)

Rint = 0.024
�max = 67.0�

h = ÿ12! 12
k = ÿ23! 26
l = ÿ12! 13
88 standard re¯ections

frequency: variable
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.122
S = 1.07
7419 re¯ections
650 parameters
H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0803P)2

+ 0.1540P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.23 e AÊ ÿ3

��min = ÿ0.45 e AÊ ÿ3

Extinction correction: SHELXTL
Extinction coef®cient: 0.0386 (10)
Absolute structure: Flack (1983);

2687 Friedel pairs
Flack parameter = 0.032 (15)

Compound (III)

Crystal data

C23H27BrN2O2

Mr = 443.38
Orthorhombic, P212121

a = 6.1932 (1) AÊ

b = 10.7461 (1) AÊ

c = 33.0458 (3) AÊ

V = 2199.29 (5) AÊ 3

Z = 4
Dx = 1.339 Mg mÿ3

Cu K� radiation
Cell parameters from 7464

re¯ections
� = 2.7±67.2�

� = 2.70 mmÿ1

T = 295 (2) K
Rod, colorless
0.48 � 0.08 � 0.03 mm

Data collection

BrukerCCD area-detector
diffractometer

! scans
Absorption correction: a face-

indexed absorption correction
was followed by a SADABS
correction (Bruker, 2001)
Tmin = 0.395, Tmax = 0.876

9443 measured re¯ections
3605 independent re¯ections

3330 re¯ections with I > 2�(I)
Rint = 0.027
�max = 67.2�

h = ÿ7! 7
k = ÿ12! 12
l = ÿ39! 36
61 standard re¯ections

frequency: variable
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.041
wR(F 2) = 0.105
S = 1.09
3605 re¯ections
254 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0689P)2

+ 0.0827P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.002
��max = 0.30 e AÊ ÿ3

��min = ÿ0.39 e AÊ ÿ3

Extinction correction: SHELXTL
Extinction coef®cient: 0.0194 (8)
Absolute structure: Flack (1983);

1377 Friedel pairs
Flack parameter = 0.004 (19)

The H atoms of compound (II) were re®ned as riding (CÐH =

0.93±0.98 AÊ ), as were the H atoms of compound (III), except for the

hydroxy H atom, which was re®ned freely.

For compounds (II) and (III), data collection: SMART (Bruker,

2001); cell re®nement: SAINT (Bruker, 2001); data reduction:

SAINT; program(s) used to solve structure: SHELXTL (Sheldrick,

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

1997); molecular graphics: SHELXTL (Bruker, 2001); software used

to prepare material for publication: SHELXTL (Bruker, 2001).
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Table 3
Hydrogen-bonding geometry (AÊ , �) for (III).

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

O20ÐH20� � �N1 0.81 (4) 2.31 (4) 2.775 (3) 117 (4)

Table 2
Selected geometric parameters (AÊ , �) for (III).

Br1ÐC4B 1.906 (3)
N1ÐC6 1.455 (4)
N1ÐC2 1.465 (3)
N1ÐC10 1.466 (3)
C4ÐN7 1.475 (3)

N7ÐC8 1.368 (3)
N7ÐC1A 1.442 (3)
C9ÐC10 1.300 (4)
C20ÐO20 1.421 (4)

C6ÐN1ÐC2 110.5 (2)
C6ÐN1ÐC10 111.2 (2)
C2ÐN1ÐC10 111.1 (2)

C8ÐN7ÐC1A 120.7 (2)
C8ÐN7ÐC4 117.20 (19)
C1AÐN7ÐC4 122.1 (2)


