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Table 2. Bond distances (A), angles (°), and selected
torsion angles (°)

o(1)—Cc(1) 1-263 (1) Cc3)-C@) 1-380 (1)
o(-c(1)  1.312(1) C4)—C(5) 1.383 (2)
0(3)-C(12)  1.324(1) C(5)-C(6) 1.385 (2)
0(3)-C(13)  1.459 (1) c(6)-C(? 1-390 (1)
0(@)-C(12)  1.199 (1) C(7-C(8) 1-507 (1)
C(1)-C(2) 1471 (1) C(8)-C(9) 1-517 (1)
C(1)-C(10)  1-447(1) CO-C(10)  1.515(1)
C(2-CB3) 1-404 (1) c(10—Cc(11)  1.371 (1)
c(2)-C(7 1-398 (1) ci-Cc(12) 1.511(1)
02-H(20) 1-16(3)

C(12-0(3)-C(13)  116:39(8)  C(6)—C(7)—C(8) 12200 (9)
O(1)~C(1)—C(2) 119-30(8)  C(7)—C(8)—C(9) 111-82 (8)
O(-C(1)-C(10)  121:21(8)  C(8)~C(9—-C(10)  111.34 (8)
C(2-C(1)-C(10)  119445(7)  C(1)-C(10)~C(9)  117-81(8)
C(1)-C()—C(3) 119-88(8)  C(1)-C(10)-C(11)  117-80 (7)
C(1)-C(2)—C(7) 119-94(8)  C(9)-C(10)-C(11)  124-31 (8)
CB3)-C)-C(7) 120:18(8)  O(@)—C(11)-C(10) 123-70 (8)
C(2)-C(3)-C(®) 119-6 (1) O(2)-C(11)-C(12)  114.04 (7)
C(3)-C(@)—C(5) 120-1 (1) C(10-C(11)-C(12) 12222 (7)
C(@)—C(5)—C(6) 120-8 (1) 0(3)—-C(12-0@d)  124.64 (8)
C(5)-C(6)-C(7) 120-0 (1) 0(3)-C(12)-C(11)  111-61(7)
C(2—C(7)—C(6) 119:29(9)  O@)-C(12-C(11)  123.72 (8)
C(2)-C(T)—C(8) 118-67 (8)

C(11)-0(2)-H(20) 104 (1)

C(13-0(3)—C(12)-0(4) 1.0 (2) C(8)—C(9)—C(10—~C(1) —34.0(2)

C(13)-0(3)-C(12)-C(11) —177-29 (12)  C(8)~C(9—C(10)~C(11)  149.46 (14)

O(1)-C(1)-C(2)-C(7)  —164-59 (13) C(1)~C(10~C(11)-O(2) 512
C(10-C(1)-C(2)-C(7) 17-6 (2) C(1)—C(10)~C(11)~-C(12) —172-59 (12)
O(1)~-C(1)-C(10)~C(9) —178-37(13) C(9)—C(10)~C(11)-0(2) —178-36 (14)
O(1)-C(1)~C(10)-C(11) —1-6(2) C(9)—-C(10)—C(11)-C(12) 3.95(21)
C(2)-C(1)-C(10-C(9) —0-6 (2) 0(2)-C(11)-C(12)-0(3)  28-87(17)
C(2)-C(1)-C(10}-C(11)  176-15 (12) O(2)~C(11)~C(12)-0(4) —149-47 (14)
C(1)-C(2)-C(1)-C(8) 2-74 (20)  C(10}-C(11)—C(12)~0(3) —153-24 (13)
C(2}-C(T—C(8)-C(9) —38-0(2) C(10)-C(11)-C(12)-0(4)  28-42(21)
C(7)-C(8)-C(9)-C(10) 52:2(2)

Related literature. Structure of 2-acetyl-1-tetralone:
Geoffroy, Jain, Celalyan & Bernardinelli (1983);
structures of several tetracycline derivatives: Stezowski
(1976).
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Fig. 1. Numbering scheme of title compound; thermal ellipsoids are
drawn at the 40% probability level. H atoms are drawn as circles
with the same arbitrary radius.
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Structure of N-tert-Butoxycarbonyl-L-tyrosine 4-Bromophenacyl Ester
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Abstract. C22H24BrNOG, M, = 478.3, monoclinic, P2,,
a=5-456 (1), b= 10- 158(1), c=20-239 (5) A, ,B_

* To whom all correspondence should be addressed.
0108-2701/89/040690-03$03.00

95.83(2)°, V=11159(6)A% Z=2, D, =
1-423 g cm™3, A(Mo Ka)=0-7107 A, u=19-89 cm‘l
F(000) = 492, room temperature, R =0-085 for 962
unique observed reflections. The urethane amide bond
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adopts the trans conformation [C(14)—N(23)—C(24)—
0(26) = 170 (4)°]. Neighbouring molecules are inter-
connected along b by hydrogen bonds [0(22)---O(13)
= 2.75 (5) A} between the ester C=0 and the tyrosine
hydroxyl group. The butoxycarbonyl (Boc) moiety is
directed away from the tyrosine aromatic ring and is
close to the ester CO group, in contrast to the
arrangement observed in Boc-phenylalanine phenacyl
ester [Vlassi, Germain, Matsoukas, Psachoulia, Voliotis
& Leban (1987). Acta Cryst. C43, 2173-2175). The
orientation assumed by the Boc group may be the result
of steric restrictions imposed by the presence of the
tyrosine hydroxyl group and affects the reactivity
during esterification of Boc-amino acids.

Experimental. Recrystallization from ethyl acetate/
petroleum ether, m.p. =420 K. Transparent prismatic
crystal 0:-32 x 0-32 x 0-48 mm with prominent axis
[100]; Enraf-Nonius CAD-4 diffractometer, graphite-
monochromatized Mo Ko radiation. Lattice param-
eters determined from 25 reflections (7 < 8< 11°);
/26 scan technique up to 26,,,, = 56°; 26 scan width
(0-8 + 0-3tan#)°, scan rate 1-18-5-49° min~', back-
ground 1/4 of scan time at each scan limit, max. scan
time 60s, aperture (2-4 + 0-9tanf) mm. Measured
reflections 6375, —5<h<5, 0<k<9, —19<i<
19, averaged 2843, R, =0-053. Reference reflec-
tions (210, 113, 124 after 2h), orientation control
reflections (122, 053, 131) measured in every 300,
intensity decrease 0-05%. Structure solved with
MULTAN. R =0-085 for 962 unique observed reflec-
tions with I> 1-56(I); wR =0.075; 2.w(4F)* mini-
mized, w=1.2859/I¢*(F) + 0-002651F?*]; max. A4/c
< 0-4; max. and min. electron densities in final
difference map within +0-15 e A~% All non-H atoms
refined with anisotropic thermal parameters, H atoms
were calculated, riding model (C—H = 1-08 A). Inten-
sities corrected for Lp, absorption and extinction
corrections not used; atomic scattering factors from
SHELX76. Computer programs used: MULTAN87
(Debaerdemaeker, Germain, Main, Tate & Woolfson,
1987), DIRDIF (Beurskens, Bosman, Doesburg,
Gould, van den Hark, Prick, Noordik, Beurskens &
Parthasarathi, 1981), PATSEE (Egert, 1985),
SHELX16 (Sheldrick, 1976), PLUTO (Motherwell &
Clegg, 1978). The low precision of the structure and the
high level of some thermal parameters are due to poor
crystal quality yielding a weak diffraction pattern. The
atomic coordinates and temperature factors are listed in
Table 1.* Selected distances and angles are presented in
Table 2. A perspective drawing of the molecule and the

*Lists of structure factors, anisotropic thermal parameters,
H-atom parameters and complete molecular geometry tables have
been deposited with the British Library Document Supply Centre as
Supplementary Publication No. SUP 51566 (8 pp.). Copies may be
obtained through The Executive Secretary, International Union of
Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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Table 1. Atomic parameters
B = (4/)2,2,8,/a,.a,

X y z th
Br(1) 8705 (6) 2018 4408 (1) 9-73
C(2) 8424 (57) 3984 (17) 4221 (10) 8-38
C(3) 6589 (44) 4614 (23) 4525 (11) 6-45
C@4) 6341 (44) 5904 (28) 4397 (11) 6-83
C(5) 7827 (33) 6512 (24) 3994 (11) 5-30
C(6) 9613 (39) 5824 (21) 3702 (10) 5-02
C(n 9925 (40) 4620 (30) 3858 (1) 7-84
C(8) 7365 (62) 7957 (29) 3779 (1) 7-00
0(9) 5624 (39) 8496 (19) 4011 (9) 991
C(10) 9059 (47) 8673 (33) 3344 (12) 8-47
o(11) 7885 (28) 9777 (15) 3049 (7) 5-93
C(12) 6061 (43) 9605 (28) 2581 (12) 6-05
0(13) 5200 (30) 8521 (14) 2461 (8) 5-84
C(14) 5159 (32) 10852 (12) 2249 (12) 4.36
C(15) 3237 (49) 11483 (20) 2639 (13) 5-76
C(16) 2789 (34) 12900 (30) 2423 (10) 5-57
caumn 4476 (32) 13896 (28) 2601 (10) 5-81
C(18) 4045 (49) 15225 (21) 2443 (12) 5-77
C(19) 1780 (49) 15545 (27) 2027 (9) 6-96
C(20) 221 (42) 14510 (32) 1850 (12) 9.25
C(@2D 800 (43) 13215 (17) 2046 (11) 5-45
0(22) 1535 (24) 16879 (18) 1901 (7) 7-13
N(23) 4354 (30) 10645 (17) 1567 (7) 4-79
C(24) 6111(47) 10207 (18) 1192 (12) 4.52
0(25) 8313 (28) 10204 (13) 1384 (6) 5-43
0(26) 5118 (23) 9846 (15) 604 (7) 4.22
C(27) 6507 (40) 9212 (20) 128 (11) 5-00
C(28) 8408 (40) 10230 (30) =99 (11) 7-97
C(29) 7666 (53) 7998 (26) 405 (13) 10-15
C(30) 4698 (40) 8876 (27) —461 (11) 6-48

Table 2. Selected geometrical parameters (A, °)

Br(1)-C(2) 2-03(2) C(24)-N(23)-C(14) 116 (2)
C(8)-0(9) 1-23 (3) C(28)-C(27)—0(26) 108 (2)
C(12)-0(13) 1-21 (3) C(29)-C(27)-0(26) 110(2)
C(19)~0(22) 1.39 (3) C(29)-C(27)-C(28) 113 (2)
C(24)-0(25) 1.23(2) C(30)-C(27)-0(26) 106 (2)
C(27-0(26) 1-44 (2) C(30)-C(27)—C(28) 109 (2)
C(27)-C(28) 1-56 (3) C(30)-C(27)—C(29) 109 (2)
C(27)-C(29) 1.47 (3) C(14)-N(23)—-C(24)-0(26) 170 (4)
C(27)-C(30) 1-50 (3) O(11)-C(12)—C(14)}-N(23) 146 (3)
0(22)-0(13Y) 2-75(5) C(16)—C(15)—C(14)-N(23) —69(4)

Symmetry code: (i) x, y—1, z.

Fig. 1. A drawing of the molecule.
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Fig. 2. A view of the unit-cell packing.

crystal packing arrangement are shown in Figs. 1
and 2.

" Related literature. For the preparation and properties of
the title compound and related derivatives see
Nagasawa, Kuroiwa, Narita & Isowa (1973);
Stelakatos, Panagou & Zervas (1966); Matsoukas,
Moharir & Findlay (1983); Findlay, Dalzeet, Mat-
soukas & Moharir (1984); Vlassi, Germain, Mat-
soukas, Psachoulia, Voliotis & Leban (1987); Mat-
soukas, Goghari, Scanlon, Franklin & Moore (1985);
Moore & Matsoukas (1985). Knowledge of the
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- conformation of the title compound and related tyrosine

derivatives is desirable for the design and synthesis of
effective inhibitors for diagnostic and therapeutic
applications.
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1-Mesyl-4-[2-(methoxycarbonyl)ethyl]-3-(methoxycarbonyl)methyl-N,N-dimethylpyrrole-
2-carboxamide
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"Abstract. Methyl 3-[5-(N,N-dimethylamino)carbonyl-
1-mesyl-4-(methoxycarbonyl)methyl-3-pyrrolyl]-

propionate, C,;H,,N,0,S, M,=374-42, ortho-
rhombic, Pcab (non-standard setting of Pbca, No. 61),
a=14.015(3), b=14-259 (3), c=18-444 (A)A, V
=3685-6 (5)A3%, Z=8, D, =1-35Mg m3, A(Cu Ko)
=1.54178 A, #=1.864 mm™!, F(000)= 1584, T=
293 K. Final R =0-073 for 2250 unique observed
[F > 40(F)] reflexions and 229 parameters. The pyrrole
ring is planar [maximum torsion angle = 1.8 (4)°]. The

0108-2701/89/040692-03%03.00

carboxamide group is twisted out of the ring plane by
67-5 (6)°. The N-mesyl unit is rare and this is the first
crystallographic study of an N-mesylpyrrole. The N—S
bond is long at 1-668 (3) A and corresponds to a
shortened mean S=O distance of 1-418 (3)A as
expected from the study of Kalman, Parkanyi &
Schawartz [Acta Cryst. (1977), B33, 3097-3102]. The
S(mesyl) tetrahedron is normal [0=S=0 = 119-5 (3)°,
N—S—C = 104-6 (2)°, N—S=O(mean) = 106-4 (3)°,
C—S=0O(mean) = 109-5 (3)°] and adopts a pseudo-
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