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of an Oxaziridine Derivative
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Abstract
1-(6,7-Dimethoxy-1,2,3,4-tetrahydro-1,2-epoxyiso-
quinolin-1-yl)-1,2,3,4-butanetetrayl tetraacetate is a
chiral precursor in the synthesis of some natural
products. The three-membered oxaziridine ring is
almost perpendicular to the best plane of the two
remaining rings. The structure of the acetyl fragment
is partly disordered.

Comment

In the course of our study on the enantioselective
synthesis of isoquinoline alkaloids from various
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naturally occurring chiral substrates, we launched a
project using a simple sugar, D-ribonolactone (Bhat,
Chen & Joullie, 1985, 1989), as a chiral building
block. As a result of synthesis via several steps,
we obtained two isoquinoline alkaloids: (R)-
calycotomine and  (S)-xylopinine (Czarnocki,
1992a,b). The oxaziridine derivative was obtained as
one of many intermediate products. Its chemical
reactivity will be the subject of a separate study. The
compound was characterized by 'H and *C NMR
and its structure was established with some degree of
certainty. However, the relative stereochemistry of
the oxaziridine ring could not be established firmly
by these methods. For this reason we decided to
elucidate the proposed structure vig an X-ray crystal-
lographic study.

Fig. 1. Molecular geometry of the oxaziridine derivative.

The molecular geometry and numbering scheme
are shown in Fig. 1. Only one position for each
disordered acetyl O atom, O9 and Ol1, is shown in
the figure for clarity. The refined site occupancies of
the O9 atom were 0.48 (1) and 0.52 (1) for the a and
b positions, respectively, whereas those of the O11
atom were 0.49 (2) and 0.51 (2), respectively. All
bond lengths and angles are reasonable within
experimental error. The aromatic ring (C5-C10) is
planar. The C1—C9 and C6—O3 bonds are in the
plane of the ring [angles with the normal to the plane
are 89.7 (2) and 90.6 (2)°, respectively], whereas the
two remaining bonds, C4—Cl10 and C7—02, are
slightly out of the plane [angles with the normal to
the plane are 88.0 (3) and 91.6 (3)°, respectively]. The
oxaziridine three-membered ring is almost perpen-
dicular to the best plane defined by atoms of the two
other rings [the dihedral angle is 91.8 (2)°]. The
relative conformations on the C1 and C1’ atoms, as
shown in Fig. 1, were characterized by a series of
torsion angles.
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The formation of only one diastereoisomer of an 03 0.1531 @ 0.3809 (3) 0.8122 (4) 0.079 (1)
oxaziridine derivative during synthesis (Czarnocki, 85 826?3(3] 8 g,;gls (é; gggg 8; g:g:gg;
1992a,b) is noteworthy and indicates the highly o0e  05438(2) 0.2677 (3) 0.1175 (3) 0.054 (1)
stereospecific character of the oxidation step. This 07 04239 0.3792 (3) 03311 (3) 0.069 (1)
observation may be of great significance and we pl o8 0.40602) 0.1896 (9 05739 (%) 0.073¢1)
Vi ‘may be ol great signiicance and we plan  og, 06797 (5) 0.1450 (7) 0.2395 (11) 0.069 (2)
to utilize this compound as a chiral precursor in the 09  0.6846 (4) 0.1290 (6) 0.2957 (10) 0.069 (2)
: 010  0.4450(2) 0.2428 (3) 0.0192 (3) 0.062 (1)
synthesis of natural products. Olla  0.4638 (6) 0.5168 (13) 0.4475 (14) 0.089 (2)
Ollb  0.4687 (5) 0.4790 (14) 0.4827 (13) 0.089 (2)
. cl 0.5671 (2) 0.1269 (4) 0.5321 (4) 0.042 (1)
Experimental c3 06496 (3)  —0.0328 (4) 0.5376 (5) 0.064 (2)
0.6697 (3) 0.0095 (4) 0.6629 (5) 0.060 (2)
Crystal data ca
cs 0.7152 (3) 0.1968 (5) 0.7365 (4) 0.054 (2)
c6 0.7102 (2) 0.3140 (4) 0.7449 (4) 0.051 (1)
Cy3HoNOw Cell parameters from 25 C7 06573(2) 03713 (4) 0.6846 (4) 0.046 (1)
M, = 495.482 reflections 8 061240 0.3119 (3) 0.6139 (4) 0.039 (1)
Orthorhombic 6 =12-13.5 ] 9 0.6166(2) 0.1937 (4) 0.6059 (3) 0.040 (1)
P2,2:2, p = 0.8396 mm~ C10 0.6676 (2) 0.1355 (4) 0.6674 (4) 0.049 (1)
. T =295 (2) K cl’ 0519(2) 0.1868 (3) 0.4414 (4) 0.039 (1)
a=19.482 (2) A° Prismatic c2’ 0.5536 (2) 0.2052 (3) 0.3185 (4) 0.038 (1)
b= 118207 (7) A 0.50 x 010 0 c3' 050712 0.2642 (4) 0.2308 (4) 0.046 (1)
¢ = 110553 (8) A -30 % 0.30 x 0.30 mm C4 0487203) 0.3845 (4) 0.2604 (5) 0.058 (2)
. 23 Colorless Cl1 0.5974 (3) 0.5450 (4) 0.6621 (5) 0.068 (2)
V' =125459 4) A Crystal source: synthesis C12  0.8062 (4) 0.3279 (8) 0.8734 (9 0.126 (4)
Z=4 . . C13  0.4083(2) 0.1249 (4) 0.4934 (5) 0.055 (2)
D, = 12997 M m—> (Czar'lll‘?Ckl,’ 19f92a,b), Cl4 03550 (3) 0.0385 (6) 0.4592 (6) 0.075 (2)
= 1. gm casta f1zamon1 rom . Cl5 06754 (3) 0.2280 (4) 0.3038 (6) 0.067 (2)
Cu Ka radiation chloroform solution by C16  07317(3) 0.3129 (7) 0.3223 (9) 0.101 (3)
X = 1.54051 A slow evaporation C17  0.5048 (3) 0.2560 (4) 0.0178 (4) 0.050 (2)
CI8 05479 (4) 0.2646 (6) —0.0949 (4) 0.079 (2)
) C19  04197(3) 0.4478 (5) 0.4257 (6) 0.073 2)
Data C"”:fc tion C20  0.3506 (4) 0.4441 (7) 0.4851 (7) 0.091 (3)
Kuma Diffraction KM-4 Ry = 0.014
iffract = 60° , 0
w_‘; S::;};’meter 2“’:‘ 0 iols Table 2. Geometric parameters (A, °)
: - - _ N—OI 1.523(6) 011a—CI19 1.209 (15)
Absorption correction: k=-7-0 N—Cl 1452(6)  Ol1b—Cl9 1202 (13)
none l=-24-24 N—C3 1484(7)  C1—C9 1.491 (6)
2206 measured reflections 3 standard reflections 01—Cl 1.427(5) c1—cr’ 1.534 (6)
1857 independent reflections intensity variation: none 02—C7 1.365(5) C3—C4 1.524 (8)
1897 observed reflections 85_831 }gg g; gg—géo 1.;30 M
— . — 1393 (7)
[F > 3.920(F)] 03—CI12 1.387(10)  C5—CI0 1.402 (7)
04—C1’ 1.434 (5) C6—C7 1.401 (7)
Refinement 04—C13 1.363 (6) C7—C8 1.368 (6)
—C?’ 1.443 —
Refinement on F w = 1flo(P) + 00005F]  o3_cis s1e oo 13976
Final R = 0.0589 (A/0)max = 0.033 06—C3’ 1.443 (5) cr'—c? 1.525 (6)
wR = 0.0828 Apmax =03le A—:" 06—C17 1.346 (6) Cc2'—C3’ 1.500 (6)
S = 3.30 Ao 20306 A3 07—C4’ 1.461 (6) C3'—C4’' 1.509 (7)
. ) Pmin = - : 07—CI19 1.326 (7) Cl3—Cl4 1.504 (8)
1857 reflections Extinction correction: none 08—C13 1.175(7) C15—C16 1.501 (9)
315 parameters Atomic Scattering factors 09a—C15 1.214(11) Cl17—C18 1.506 (7)
Only common isotropic dis- from International Tables 8?8—8_51 118709  Cl19—C20 1.498 (10)
placement parameter for H ~ Jor X-ray Crystallography N L@
atoms refined (1974, Vol. 1V) O1—N—C1 57.2(3) C4—C10—C5 121.1 @)
01—N—C3 109.8 (4) C4—C10—C9 119.9 @)
) Cl—N—C3 115.2 (4) C5—C10—C9 119.0 (4)
Program(s) used to solve structure: SHELXS86 (Sheldrick, N—O1—C1 58.9(3) 04—C1'—C1 109.6 (3)
1990). Program(s) used to refine structure: SHELX76 (Shel- C7—02—Cll 116.9 (4) 04—ClI’—C2: 103.9 3)
drick, 1976). Program used for geometrical calculations: g?,—_oga"_célza ::;3 g; 815:3,:22], i:)gg 8;
PARST (Nardelli, 1983) Molecular graphics: ORTEPII (John— Cc2'—05—Cl5 ll7t8 3) 05—C2'—C3’ 108:5 3)
son, 1976). C3'—06—C17 115.3(4) Cl'—C2'—C3' 112.5(3)
c4'—07—C19 116.6 (4) 06—C3' —C2' 105.9 (3)
. . . . N—CI—Ol 63.9(3) 06—C3' —C4’ 106.8 (4)
Table 1. Fr.actzonql atomic coordinates aond equivalent _ci_co 1209 (4) C2—C3' —c4’ 117.0 (4)
isotropic thermal parameters (A?) 01—C1—-C9 1149 (3) 07—-C4'—C3' 107.0 (4)
N—Cl1—CI’ 110.8 (3) 04—C13—08 1242 (5)
_ . R 01—Cl—Cl’ 113.7 (4) 04—C13—Cl4 108.5 (4)
1 .
Ueq = 1/3(trace of the orthogonalized U;; matrix) Co—Cl—c1’ 120.1 (4) 08—C13—Cl4 12735
x y z Ueq N—C3—C4 114.7 (4) 05—C15—09a 122.2 (6)
N 0.5842 (2) 0.0138 (3) 0.4903 (4) 0.054 (1) C3—C4—CI10 110.6 (4) 05—C15—09 123.1 (6)
ol 0.5348 (2) 0.0356 (3) 0.5947 (3) 0.059 (1) C6—C5—CI0 120.3 (5) 05—C15—Cl6 110.0 (5)
02 0.6566 (2) 0.4856 (3) 0.7023 (4) 0.066 (1) 03—C6—C5 124.6 (4) 09a—C15—C16 124.7(7)
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03—C6—C7 115.3 (4) 095—C15—Cl16 124.0 (6)
C5—C6—C7 120.0 (4) 06—C17—010 124.3 (4)
02—C7—C6 114.7 (4) 06—C17—CI8 110.8 (5)
02—C7—C8 125.7 (4) 010—C17—CI8 124.9 (5)
C6—C7—C8 119.6 (4) 07—C19—Olla 121.7 (9)
C7—C8—C9 120.7 (4) 07—C19—O0l1b 123.5(8)
C1—C9—C8 121.6 (4) 07—C19—C20 112.6 (5)
C1—C9—C10 118.0 (4) Ol1a—C19—C20 124.8 (9)
C8—C9—C10 120.4 (4) 0115—C19—C20 119.5 8)
N—C1—C1'—04 522 (4) 01—C1—Cl'—C2' —1328(4)
01—C1—Cl’'—04 —17.4(5) N—C1—C1'—C2’ —-63.1(5)
C9—C1—ClI'—04  —1592(3) C9—C1—Cl'—HI'  —35.3(6)
01—C1—Cl'—HY’ 106.5 (5) c9—C1—C1'—C2’ 85.4(5)
N—C!1—Cl'—H/!’ 176.1 (4)

Lists of structure factors, anisotropic thermal parameters and H-atom
coordinates have been deposited with the British Library Document
Supply Centre as Supplementary Publication No. SUP 71301 (14 pp.).
Copies may be obtained through The Technical Editor, International
Union of Crystallography, 5 Abbey Square, Chester CH1 2HU, Eng-
land. [CTF reference: AB0308}
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Abstract

In tetraethylammonium bromide-2,5-pyrrolidine-
dione (1/2) the bromide ion forms hydrogen bonds to
the imide H atoms in the two succinimide molecules:
Br-“N =3.338 (11) and 3.380 (10) A with N--Br-N
=102.8 (3)° and N—H:--Br = 158 and 178°. The suc-
cinimide molecules are inclined at 63.72 (3)° to each
other.
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Comment

The title compound has been investigated as part of
a study of N—Br—N bonding properties (Elding,
Albertsson, Svensson & Eberson, 1990; Elding,
Larsson, Svensson, Albertsson & Eberson, 1992).
The solid complex was prepared by mixing N-
bromosuccinimide (0.05 mole in 70 ml acetonitrile)
with tetraethylammonium thiocyanate (0.05 mole in
15 ml acetonitrile) and then adding dry diethyl ether
to the solution. The mixture was kept at 273 K for
several days before the crystals were filtered off. This
yielded a mixture of very small orange crystals,
which could not be studied by single-crystal diffrac-
tion, and larger needle-shaped colourless crystals, of
which one was chosen for this investigation.

The bromide ion is close to the NH groups in the
two succinimide molecules (Fig. 1). The Br---N dis-
tances are 3.338 (11) and 3.380 (10) A for N1 and
N2, respectively. The H-atom positions were calcu-
lated with N—H = 0.95 A. The resulting Br---H dis-
tances are 2.44 and 2.43 A, more than 0.2 A shorter
than the sum of the van der Waals radii for Br and H
(3.15A) (Chemistry Data Book, 1982). Thus, the
bromide ion is hydrogen bonded to the succinimide
molecules (Hamilton & Ibers, 1968). This is also
indicated by the sum of the Br~ ionic radius
(1.95 A), the covalent radius of N (0.74 A) and the
covalent diameter of H (0.74 A), which is 3.43 A
(Chemistry Data Book, 1982), i.e. close to the Br--N
distances found. The shorter of the Br-N distances
results in an angled hydrogen bond, N—H---Br, and
the longer in an almost linear one (Table 2). The
angle N1-Br-"N2 = 102.8 (3)° is in good agreement

Fig. 1. Drawing of the bromide-succinimide (1/2) moiety in the
structure. The H atoms are drawn with a small arbitrary radius.
The displacement ellipsoids are scaled to include 50% prob-
ability.
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