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03" —N(5") 1.26 (1) N@4’)—C(6') 1.36 (1)
0O(4)—N(5) 1.24 (1) C(1)»—C(Q2) 1.49 (1)
04’ »—N(5") 1.23 (1) c(1'y—c@") 149 (1)
N(1)—C(2) 1.48 (1) C(2—C(3) 1.53(1)
Nt —C(2") 1.50 (1) C('—C(3") 1.53(1)
N(@2)—C(5) 1.47 (1) C(3)—C(4) 1.33(2)
N(2)—C(6) 1.33(1) C@3'—C@') 1.48(1)
N@2'»—C(5") 1.48 (1) C(4)—C(5) 1.44 (1)
N@2')»—C(6') 1.32(1) C@)—C(5") 1.53 (1)
C(5)—N(2)—C(6) 126.6 (9) N(1)—C(@2)—C?3) 111.9(7)
C(5'»—N(Q'y—C(6") 126.5 (8) C(1)—C(2—C(3) 109 (1)
N(5)—N(4)—C(6) 118.8 (9) N(1"»—C@"y—c(1") 107.6 (7)
N(5')—N(4")»—C(6") 118.5 (8) N(1")»—C2'—(3") 111.3(7)
O(3)—N(5)—0(4) 121.7 (8) Cc(1"—C'y—c@3") 113.4 (8)
O(3)—N(5)—N(4) 13 (1) C(2}—C(3)—C@) 122 (1)
O(4)—N(5)—N@#) 125 (1) C(2"—C 3" )—C@") 115.4 (7)
0@3')—N(5')—0@4") 121.0(8) C(3)—C4)—C(5) 124 (2)
03 )»—N()—N@') 11279 C(3')—C@'»—C(5") 108.7 (8)
04’ »—N(5")—N@4") 126.1 (9) NQ@)—C(5)—C4) 110 (1)
O(1)—C(1)—0(2) 124.4(9) NQ@'»—C(5'y—C@") 114.4 (8)
O(1)—C(1)—C(2) 112.4 (8) N(2)—C(6)—N(3) 121 (1)
0Q)—C(1)—C(2) 123.2(8) N(2)—C(6)—N(4) 126.3 (9)
o(1'y—C(1’»—0(2") 125(1) N@3)—C(6)—N4) 113 (1)
o1y —C(1"y—Cc2") 113.2(9) N(2')—C(6'»—N@3") 120.6 (9)
02" —C(1"y—CQ2") 122.1(9) NQ’'—C(6'—N(4') 127.1 (9)
N(1)—C(2)—C(1) 108.6 (7) N@')»—C6'—N@')  1122(9)

The crystal was sealed in a capillary to prevent sublimation.
The positions of the H atoms on atoms C(3) and C(4) were
calculated geometrically. Other H atoms were subsequently lo-
cated in successive difference Fourier maps. Program used for
data collection and cell refinement: MSC/AFC Diffractome-
ter Control Software (Molecular Structure Corporation, 1988).
Programs used to solve structure: SHELXS86 (Sheldrick, 1985)
and DIRDIF (Beurskens, 1984). All calculations, including
data reduction, were carried out using the TEXSAN crystallo-
graphic package (Molecular Structure Corporation, 1985).

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates, complete geometry, torsion angles and hydrogen-bond
geometry details have been deposited with the IUCr (Reference:
AS1098). Copies may be obtained through The Managing Editor,
International Union of Crystallography, 5 Abbey Square, Chester CH1
2HU, England.

References

Beurskens, P. T. (1984). DIRDIF. Direct Methods for Difference
Structures — an Automatic Procedure for Phase Extension and
Refinement of Difference Structure Factors. Technical Report
1984/1. Crystallography Laboratory, Toernooiveld, 6225 ED
Nijmegen, The Netherlands.

Lehmann, M. S., Verbist, J. J., Hamilton, W. C. & Koetzle, T. F.
(1973). J. Chem. Soc. Perkin Trans. pp. 133-137.

Molecular Structure Corporation (1985). TEXSAN. TEXRAY
Structure Analysis Package. MSC, 3200 Research Forest Drive,
The Woodlands, TX 77391, USA.

Molecular Structure Corporation (1988). MSC/AFC Diffractom-
eter Control Software. MSC, 3200 Research Forest Drive, The
Woodlands, TX 77381, USA.

Moncada, S., Palmer, R. M. J. & Higgs, E. A. (1991). Pharmacol.
Rev. 43, 109-142.

Miilsch, A. & Busse, R. (1990). Arch. Pharmacol. 341, 143-147.

‘Rand, M. J. (1992). Clin. Exp. Pharmcol. Physiol. 19, 147-169.

Sheldrick, G. M. (1985). SHELXS86. Crystallographic Computing
3, edited by G. M. Sheldrick, C. Kriiger & R. Goddard, pp.
175-189. Oxford Univ. Press.

Walker, N. & Stuart, D. (1983). Acta Cryst. A39, 159-166.

Zalkin, A., Eimerl, D. & Velsko, S. T. (1989). Acta Cryst. C45,
812-813.

©1994 International Union of Crystallography
Printed in Great Britain - all rights reserved

2043
Acta Cryst. (1994). C50, 2043-2045

trans-1-(4-Iodophenyl)-2-phenyl-1-{4-[2-
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Abstract

The title compound is a tamoxifen derivative. The crys-
tal structure shows a central ethylene bond about which
three phenyl rings adopt a propeller conformation. The
[2-(1-pyrrolidinyl)ethoxy]phenyl ring lies trans with re-
spect to the ethyl group across the ethylene bond.

Comment

This study reports the structure of a trans-tamoxifen
derivative. frans-Tamoxifen and its derivatives show
antioestrogenic activity and are important for the treat-
ment of hormone-sensitive breast cancer. A number of
tamoxifen structures have been reported previously, and
include trans-tamoxifen (Precigoux, Courseille, Geof-
fre & Hospital, 1979), 2-hydroxytamoxifen, 3-hydroxy-
tamoxifen, 2-methyl-4-hydroxytamoxifen (Kuroda, Cut-
bush, Neidle & Leung, 1985), 4-methylthiotamoxifen
(Blackburn, Goodman & Smith, 1988) and tamoxifen
citrate (Goldberg & Becker, 1987). The structure of the
E and Z isomers of an iodotamoxifen have been re-
ported (Hunter, Payne, Rahman, Richardson & Ponce,
1983). The Z isomer of iodotamoxifen differs from the
title compound (I) in having a dimethylammine group
in place of the pyrrolidinyl group and a different iodo-
substituted phenyl ring.

The overall conformation of the structure is similar
to that seen for the other tamoxifen structures. The
central triphenylethylene system adopts a propeller
conformation. The dihedral angles formed between the
(1) unsubstituted phenyl, (2) 4-iodophenyl and (3) [2-
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(1-pyrrolidinyl)ethoxylphenyl planes are (1)"(2) 56.3, Refinement

(HN3) 58.6 and (2)"(3) 102.1°. The phenyl rings Refinement on F (A/)max = 0.01
are not coplanar with the ethylene bond. The dihedral g =028 Apmax = 030 e A3
angle between the planes C1,C11,C17 and C2,C3,C9 is R = 0.041 Apmin = —021e A3
12.1°, with angles C11—C1—C17 and C3—C2—C9 of § =1.63 Extinction correction: none
113.8(2) and 114.9 (2)°, respectively, smaller than the 2647 reflections Atomic scattering factors
expected value of 120°. There is no difference between 280 parameters from International Tables
the C—I and C—C bond lengths seen in this structure Only coordinates of H atoms  for X-ray Crystallography
and those found for iodotamoxifen. ref:f/leg(p) (1974, Vol. IV)

w=1l/O

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Beq = (4/3)E,~Ejﬁ,~,~a.-.aj.

x ¥ z Begq
1 0.49427 (1) 0.40181 (4) 0.15983 (1) 4943 (7)
0 0.43789 (8) 1.1303 (4) 0.40957 (8) 4.61(6)
N 0.4082 (1) 1.1384 (5) 0.4882 (1) 4.68 (8)
c1 0.34727 (9) 0.9948 (6) 0.1842(1) 3.29(7)
c2 0.3016 (1) 1.0621 (5) 0.1442 (1) 3.60 (8)
c3 0.2661 (1) 1.1507 (6) 0.1558 (1) 3.48(8)
c4 0.2431 (1) 1.3522 (6) 0.1365 (2) 5.1(1)
c5 0.2094 (1) 1.4284 (7) 0.1475 (2) 6.3 (1)
c6 0.1980 (1) 1.3061 (9) 0.1765 (2) 6.6 (1)
c7 0.2196 (1) 1.1022 (7) 0.1958 (1) 6.0(1)
cs 0.2533 (1) 1.0289 (7) 0.1852 (1) 4.33(9)
9 0.2821 (1) 1.0511 (7) 0.0844 (1) 52(1)
C10 0.2377 (2) 09113 (8) 0.0501 (2) 6.9 (1)
cn 0.37919 (9) 0.8645 (5) 0.1728 (1) 3.18(7)
c12 0.3652 (1) 0.6560 (6) 0.1498 (1) 4.02(8)
c13 0.3967 (1) 0.5262 (6) 0.1446 (1) 422 (9)
) . cl4 0.4431 (1) 0.6039 (5) 0.1620 (1) 3.47(8)
Fig. 1. View of the molecule and the numbering scheme for all non-H 15 0.4574 (1) 0.8096 (5) 0.1828 (1) 3.46(7)
atoms. C16 0.4259 (1) 0.9379 (5) 0.1891 (1) 3.40 (7)
c17 0.37066 (9) 1.0386 (5) 0.2432 (1) 2.99(7)
cis 0.4004 (1) 0.8796 (5) 0.2823 (1) 3.51(8)
c19 0.4223 (1) 0.9149 (5) 0.3367 (1) 3.59(8)
Experimental C20 0.4153 (1) 1.1145 (5) 0.3545 (1) 3.36 (7)
c21 0.38813 (9) 1.2756 (5) 0.3173 (1) 3.45(7)
Crystals of the title compound were grown from a 95% gg g.iggi(i 1(;’) }g;gg EZ; gigggg; g.g? Eg;
methanol solution by slow evaporation at room temperature. 24 04442 (1) 19713 () 04376 (1) 530
C25 0.4129 (2) 0.9067 (7) 0.4835 (2) 6.6 (1)
Crystal data C26 0.3815 (2) 0.8043 (9) 0.5012(2) 8.0(1)
CH3INO Mo Ka radiation c27 0.3763 (2) 0.9775 (9) 0.5328 (2) 8.1(1)
M, = 523.46 X = 071069 A C28 0.4095 (2) 1.1584 (8) 0.5377 (1) 75(1)
Monoclinic Cell parameters from 10
C2/c reflections : °
o= 32,649 8) A 0 = 13-14° 1 l_CMTable 2. Selecztfod7 fzometg: fgrzameters (A,l 3)78 o
b=6.1165 (7) A p =131 mm C9—C10 1.484 (5) C2—C3 1.488 (6)
c=29739(3) A r=293K 0—C20 1367(4)  CIs—CI9 1.365 (4)
B8 =124.36 (1)° Rectangular prism C11—C12 1.396 (5) C2—C9 1.515(5)
V = 4902 (1) A3 0.6 X 0.3 x 0.3 mm 0—C23 1.423 (5) C19—C20 1.401 (5)
7=38 Colourless C11—C16 1.388 (4) Cc3—C4 1.387(5)
= _3 N—C24 1.440 (6) C20—C21 1.369 (4)
D, =142Mgm c12—C13 1.376 (6) C3—C8 1.377 (6)
N—C25 1.441 (5) c21—C22 1.386 (4)
; C13—Cl14 1.380 (5) C4—C5 1.392 (7)
Data coIIectnon ) N—C28 1.453 (6) C23—C24 1.500 (5)
Enraf-Nonius CAD-4 3080 observed reflections C14—C15 1.363 (4) C5—C6 1344 (8)
diffractometer [ > 20(] c1—C2 1.342(3) C25—C26 1.525(9)
w/20 scans Brn = 22° C15—C16 1.386 (5) Cc6—C7 1.388 (6)
‘ . c1—Cl11 1.495 (5) C26—C27 1.487 (8)
Absorption correction: h=0—35 C17—C18 1403(4)  CI—C8 1.380 (7)
empirical (DIFABS; k=0—-10 Cc1—C17 1.491 (4) C27—C28 1.497 (8)
Walker & Stuart, 1983) I=-35-35 C20—0—C23 118.7 (2) C18—C19—C20 119.9 (3)
Tmin = 091, Tmax = 115 2 standard reflections Cl1—C12—C13 1215(3)  C4—C3—C8 117.2 @)
4053 measured reflections frequency: 107 min C24—N—C25 114.9 (4) 0—C20—C19 115.0 (2)

4053 independent reflections intensity variation: 1% C12—C13—C14 119.5 (3) C3—C4—C5 1209 (4)



'

CHRISTINE M. NUNN AND ESTHER J. PARKER

C24—N—C28 114.1(3) 0—C20—C21 125.6 3)
I—C14—C13 120.5 (2) C4—C5—C6 1204 (4)
C25—N—C28 103.7 (4) C19—C20—C21 119.4 (3)
I—C14—C15 118.9 (2) C5—C6—C7 120.3 (5)
C2—C1—C11 122.1 (3) C20—C21—C22 119.7 (3)
C13—C14—C15 120.5(3) C6—C7—C8 1189 4)
Cc2—C1—C17 124.1 (3) C17—C22—C21 1225 (3)
C14—C15—Cl16 119.7 (3) C3—C8—C7 122.2 (4)
C11—C1—C17 113.8 (2) 0—C23—C24 108.4 (3)
Cl11—C16—CI5 1214 (3) C2—C9—C10 115.7 (4)
C1—C2—C3 1219(3) N—C24—C23 112.3(2)
Cl—C17—C18 120.5 (3) C1—CI11—C12 1214 (3)
C1—C2—C9 123.1 4) N—C25—C26 104.0 (4)
C1—C17—C22 122.8 (3) C1—Cl11—C16 121.1 (3)
C3—C2—C9 1149 (2) C25—C26—C27 105.3 (4)
C18—C17—C22 116.6 (3) C12—C11—C16 117.3(3)
C2—C3—C4 1225 4) C26—C27—C28 104.7 (5)
C17—C18—C19 121.9 (3) N—C28—C27 103.4 (3)
C2—C3—C8 120.2(3)

The structure was solved using Patterson techniques. H atoms
were placed at 0.96 A from their associated C atom. They
were refined in riding mode with a fixed thermal parameter of
1.2 times that of their associated C atom.

Data collection: CAD-4 (Enraf-Nonius, 1977). Cell refine-
ment: SETANG (Enraf-Nonius, 1977). Data reduction: MolEN
(Fair, 1990). Program(s) used to solve structure: MolEN. Pro-
gram(s) used to refine structure: MolEN. Molecular graphics:
Ball & Stick (Miiller & Falk, 1987-1991).

We thank Dr Gerry Potter of our Institute (Drug De-
velopment) for providing us with the title complex, and
Dr Christine Cardin and Debbie Wilcock (University of
Reading, England) for the generous use of their data-
collection facilities. We also thank the Cancer Research
Campaign for financial support.

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: LI1116). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

The structure of N-(4-{1-[(2R,4S,5R)-4-hydroxy-5-
(hydroxymethyl)-2-tetrahydrofuranyl}-2-oxo-1,2-di-
hydro-4-pyrimidinyloxy}-3,5-dimethylphenyl)acet-
amide chloroform solvate, C;oH,3N3:04.CHCIl;, has
been determined and its geometrical features are
described. This molecule plays an important role in
the convertible nucleoside approach, a method of
synthesizing oligodeoxynucleotides bearing tethered
functionality.

Comment

Synthetic oligodeoxynucleotides are able to bind
nucleic acid targets with high affinity and specificity.
Unfortunately, they lack an ability to report binding
or to effect chemical modification of the target
sequence (MacMillan & Verdine, 1990). A method to
attach non-natural ligands to synthetic DNA uses
functionally tethered oligodeoxynucleotides (FTOs).
When the tethered nucleophile is introduced at the
monomer level of DNA synthesis the method is
called ‘nonconvergent’. Since this method bears
some disadvantages, MacMillan & Verdine (1991)
developed the ‘convergent’ strategy, where the tether
is installed at the final step of DNA synthesis. This
method leads to a variety of FTOs differing in
sequence and tether structure starting from a single
nucleoside precursor. The title compound, (I), is an
aryl ether of uridine which can serve as a latent
cytidine residue because it undergoes clean substi-
tution when it is treated with ammonia (Zhou &
Chattopadhyaya, 1986).

CH,
NH-C-CHj
o~ i
i
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