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Structure of N{1-(2-Hydroxy-2-phenylethyl)-4-piperidyl]-N-phenylpropanamide
Hydrochloride (R4333*), an Analgesic of the Fentanyl Family
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Abstract. C,,H,N,0,.HCl, P2,/¢c, a = 12-104 (5),
b = 11.560 (5), ¢ = 15-013(5) A, B = 101-14 (5)°,
M, = 388.9, D, = 1-25(1), D, = 1-25 (2) Mg m3,
Z =4,T=293 K, R =0-06 for 2538 reflexions. The
conformation is similar to that found for other
compounds of the fentanyl family. Packing is governed
by van der Waals interactions; the chloride ion does
not contribute to the formation of intermolecular H
bonds.

Introduction. The crystal structure determination of the
title compound (I) is part of a more general study of
conformations for narcotic analgesics, particularly
those of the fentanyl family. Some of these compounds
are very potent analgesics (Van Daele, De Bruyn,
Boey, Sanezuk, Agten & Janssen, 1976); in particular
R4333 was revealed as being more than 150 times
more active than meperidine (Janssen & Van Der
Eycken, 1968). Crystals have been obtained from a
chloroform/ethanol mixture slowly evaporated. The
space group was determined by photographs. Final cell
dimensions and intensities were measured on a Nonius
CAD-4 four-circle computer-controlled diffractom-
eter.

OH

N\A/N\
COC2Hs
I

* Janssen Pharmaceutica internal code number.
t To whom correspondence should be addressed.

Table 1. Instrumental settings for the data collection

Source Cu Ka A=1.54178 A

Graphite monochromator

Scan w-26

A28 =0-80 + 0-30tg 6 (°)

Aperture = 2-5 + 0-5tg § (mm)

Conlfidence level: 2-5 g, where 62 = S = B + (0-035)%, S being the
scan and B the background count

2<6<70°

Total number of independent reflexions 3921

Total observed reflexions 2538

The instrumental settings are listed in Table 1. No
corrections were applied for absorption.

The structure was solved with MULTAN 78 (Main,
Woolfson, Lessinger, Germain & Declercq, 1978). All
non-H atoms were located on the most probable E map
computed with the 208 largest {(E). Refinement was
performed (Sheldrick, 1976) by Fourier maps and
full-matrix anisotropic least squares for non-H atoms.
Their final coordinates are listed in Table 2. H-atom
coordinates were calculated but not refined. The final
R = 2|IF,l — |F|/2|F,l = 0-06 for the observed
reflexions.}

T Lists of structure factors, anisotropic thermal parameters and
H atom coordinates have been deposited with the British Library
Lending Division as Supplementary Publication No. SUP 36976
(14 pp.). Copies may be obtained through The Executive Secretary,
International Union of Crystallography, 5 Abbey Square, Chester
CHI1 2HU, England.

0567-7408/82/112961-03$01.00 © 1982 International Union of Crystallography
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Table 2. Final coordinates (x 10*) and U, values with
e.s.d.’s in parentheses

Uy = (Uy Upy Uy (A2 x 10, x 10 for Cl).

X ¥ z U
C(I) 3478 (7) 476 (7) 3465 (6) 96 (5)
C(2) 3539 (4) 1502 (6) 4112 (4) 67 (4)
C(3) 2447 (3) 1639 (4) 4438 (3) 46 (3)
0(4) 1554 (2) 1322 (3) 3968 (2) 49 (2)
N(5) 2481 (3) 2120 (3) 5273 (2) 41 (2)
C(6) 3503 (3) 2599 (4) 5796 (3) 41(2)
C(7 3856 (4) 3679 (4) 5583 (3) 52(3)
C(8) 4820 (4) 4155(5) 6090 (4) 63(3)
C(9) 5432 (4) 3562 (5) 6799 (3) 62 (3)
C(10) 5085 (4) 2494 (6) 7023 (3) 59 (3)
C(11) 4113 (4) 1999 (5) 6522 (3) 52(3)
C(12) 1402 (3) 2259 (4) 5594 (3) 37(2)
C(13) 1528 (4) 3013 (4) 6435 (3) 44 (3)
C(14) 441 (4) 3070 (4) 6794 (3) 48 (3)
N(15) 59(3) 1877 (3) 6995 (2) 47(2)
C(16) —145(4) 1179 () 6146 (3) 55(3)
ca17) 944 (4) 1086 (4) 5800 (3) 50(3)
C(18) -979 (4 1906 (6) 7428 (3) 60 (3)
C(19) —645 (4) 1854 (5) 8439 (3) 58(3)
0(20) ~165(3) 792 (3) 8753 (3) 83(3)
c@2n —1608 (3) 2143 (4) 8910 (3) 44 (2)
C(22) —1893 (4) 1398 (4) 9564 (3) 54 (3)
C(23) —2722 (4) 1708 (5) 10036 (3) 59Q3)
C(24) —3267 (4) 2746 (5) 9876 (3) 59(3)
C(25) —2990 (4) 3482 (5) 9238 (3) 63 (3)
C(26) -2172 (4) 3179 (4 8764 (3) 53(3)
Cl 2063 (1) 546 (1) 8175 (1) 663 (8)

Discussion. A stereoview of the molecule is repre-
sented in Fig. 1. Fig. 2 gives bond lengths and angles
with estimated standard deviations and atomic
numbering.

The N side chain of the piperidyl group is in a
pseudo-equatorial position. This moiety adopts an
extended conformation as can be deduced from the
torsion-angle values listed in Table 3.

According to the already known structures for
analogues (Humblet, 1978), the presence of the
2-hydroxy group [O(20)] does not influence the
orientation of this side chain. Moreover, the con-
formation of the 4-anilinopiperidine moiety is similar to
that observed for other compounds of this family. Fig.
3 and Table 4 illustrate the structural analogies between
the title compound and other fentanyl derivatives such

Fig. 1. Drawing of the molecule with thermal ellipsoids (50%
probability).

C1,H,;N,0,. HCl
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Fig. 2. Atom numbering, bond lengths (A) and angles (°). The
e.s.d.’s are <0-013 A and 0-5°. respectively.

Fig. 3. Stereoviews of pairs of fentanyl derivatives after a least-
squares fitting of their piperidyl moiety (OSIRIS graphics
program; Michel, 1978); see Table 4 for planar formula. (a)
R4333 (dotted lines) and R30490: (b) R4333 (dotted lines) and
R30730.

Table 3. Torsion angles with e.s.d.’s (°)

C(1)=C(2)-C(3)-N(5) 151-4 (6)
C(2)—C(3)-N(5)-C(6) 6-5(6)
0(4)—C(3)-N(5)-C(6) —-173-9(4)
C(12)-N(5)-C(6)—C(7) —94-8 (6)
C(3)-N(5)-C(12)—C(13) —168-5 (4)
C(14)-N(15)-C(18)~C(19) —95-0 (8)
N(15)~C(18)-C(19)-C(21) 167-4 (4)
C(18)-C(19)—C(21)-C(22) 127-8 (7
C(12)-C(13)—-C(14)-N(15) 57-0 (6)
C(13)—-C(14)=N(15)-C(16) —60-6 (6)
C(14)-N(15)-C(16)-C(17) 61-0 (7
N(15)-C(16)~C(17)—C(12) —59-8 (7
C(16)-C(17)~C(12)-C(13) 55-3(6)
CUT-C(12)-C13)-C(14) —53-1(6)



C,HN,0,.HCl

Table 4. Main torsion angles (°) for three known

Sfentanyl derivatives
R2
-%1‘ B N T op K
N
pi& Y %ﬁ‘ “\COC,Hs
R3

Rl RZ RJ
R4333 Phenyl —OH —-H
R30490 Phenyl —H —C-0O-CH,
R30730 Thienyl —-H -C-0-CH,

T, 7, ¥ T, Ts
R4333 —169 —-95 22 167 128
R30490 —180 —83 43 170 101
R30730 —162 —87 49 163 35

* From the orientation of the nitrogen lone pair.

as R30490* (Koch, De Ranter, Rolies & Dideberg,
1976) and R30730* (Peeters, Blaton & De Ranter,
1979).

Packing is only governed by van der Waals inter-
actions. Surprisingly, the CI~ ion does not contribute to
the formation of intermolecular hydrogen bonds.
Indeed, Cl~ is bound to the piperidyl nitrogen
[CI-N(15) 3.120 (20) Al, which is of course proto-
nated, and to the hydroxy group [CI-0O(20)

* Janssen Pharmaceutica internal code number.
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3-002 (9) A] of the same molecule by means of an
intramolecular bridge. No other hydrogens are avail-
able for hydrogen bonding; moreover, all contact
distances from CI- are greater than 3-50 A.

We are grateful to Dr P. A. J. Janssen (Janssen
Pharmaceutica, Beerse, Belgium) for providing the title
compound.
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Tetrachlorophthalic Anhydride (TCPA), a Refinement

By Tokiko UcHIDA, HIROFUMI NAKANO AND K0z0o KozAawa
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Noda, Chiba 278, Japan

(Received 30 March 1982; accepted 15 June 1982)

Abstract. C,Cl,0;, M, = 285-9, monoclinic, P2,/n,
a=13.459(4), b = 5-789 (1), c = 12:342 () A, f =
91.18 (1)°, ¥ = 9614 (6) A* at 294K, Z =4, D,, =
2:00, D, = 2-00 Mg m~3, u(Mo Ka) = 1-217 mm~".
The atomic parameters of tetrachlorophthalic an-
hydride (TCPA), which had been determined photo-
graphically [Rudman (1971). Acta Cryst. B27, 262—
2691, were refined with diffractometer data. The
refinements by block-diagonal least squares gave a final
R value of 0-050 for 1835 independent reflections. All
the chemically equivalent bond distances are almost
equal within the e.s.d.’s. The results are in agreement

0567-7408/82/112963-03%01.00

with Rudman’s own refinement within the e.s.d.’s
[Sake Gowda & Rudman (1982). Acta Cryst. B38,
2842-2845], which has been reported independently of
this paper.

Introduction. In a series of structure determinations of
electron donor—acceptor complexes containing TCPA
as an electron acceptor, it was necessary to refine the
atomic parameters of the TCPA molecule, which had
been determined by Rudman based on photographic
data (Rudman, 1971). After this paper was submitted,
we were informed of the independent refinement of

© 1982 International Union of Crystallography



