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Three Substituted 3-Aminopropenoates
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Abstract

The compounds ethyl (E)-2-benzoyl-3-(dimethylamino)-
propenoate, Cj4H7NO; (1), ethyl (Z)-2-benzoyl-3-[(3-
nitrophenyl)amino]propenoate, C;sH;¢N>Os (II), and
methyl  (Z)-3-[(4,6-dimethyl-2-pyrimidinyl)amino]-2-
[(methoxy)(methylthio)methyleneamino]propenoate,
Ci3HsN4O3S (III), are propenoates with different sub-
stituents at the C(2)==C(3) double bond. C(2) bears
benzoyl and ethoxycarbonyl groups in (I) and (II) and
(methoxy)(methylthio)methyleneamino and methoxycar-
bonyl groups in (III), whereas C(3) is substituted with
dimethylamino in (I), 3-nitrophenylamino in (II) and
4,6-dimethyl-2-pyrimidinylamino in (III). The configu-
ration with respect to the C(2)=C(3) double bond is E
in (I) and Z in (II) and (III). Bulky substituents such as
the benzoyl and (methoxy)(methylthio)methyleneamino
groups are turned out of the best plane through the rest
of molecule.

Comment

The preparation of compounds (I), (II) and (III) is
described in the literature (Breaux & Zwikelmaier,
1981; Svete, Kralj, Stanovnik & Tisler, 1994; Smodis,
Stanovnik & Tisler, 1994). Least-squares planes data,
including equations of planes and deviations of atoms
from these planes are presented in Table 3. Views of the
molecules with atomic numbering are shown in Figs. 1,
2 and 3.
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C14H17NO3, Ci3H16N;Os AND C3H 13N, O3S

In compound (I), the C(2)=C(3) bond [1.385 (2) A]
is longer than the unweighted mean double-bond dis-
tance of 1.340(13) A calculated for 211 C=C—C=0
(C, H substituted, conjugated) moieties (Allen, Ken-
nard, Watson, Brammer, Orpen & Taylor, 1987). This
is probably the result of the conjugation of this dou-
ble bond with the N-atom lone pair and the car-
bonyl group of the ethoxyca:bonyl moiety. The C(1)—
C(2) bond [1.457(2) A] is shorter than correspond-
ing unconjugated and even the conjugated Cg:—Cyp
lengths [1.484 (17) and 1.464 (18) A, respectively] for
C=C—C(=0)(—C*) moieties (Allen et al., 1987).
The C(3)—N distance [1.324 (2) A] is shorter than the
mean C,,;—N(3) length [1.355(14) A] in C=C—N—
(C#)2 moieties with Ny, planar (Allen et al., 1987).
The C(2)—C(6) bond length [1.481 (2) Al corresponds
to that of the above unconjugated C,.—Cy> bond.
The above observations and the fact that the benzoyl
group is turned out of the plane through the rest of
the molecule (plane 2 in Table 3) are in agreement
with the supposed conjugation. The benzene ring is
planar to within 0.009 3)A [C(74)]. The torsion an-
gles C(3y=C(2)—C(6)=0(3) —43.0(2), C(1)—C(2)—
C(6)=0(3) 125.7(1), O@B)=C(6)—C(71)—C(72)
156.4 (1) and OQB)y=C(6)—C(71)—C(76) —18.6(2)°
show that the C(6)==0(3) bond is turned out of planes
1 and 2 (defined in Table 3). The angle between these
planes is 108.52 (4)°.

Fig. 1. ORTEP (Johnson, 1965) view of (I) showing the labelling of
the non-H atoms. Displacement ellipsoids are drawn at the 50%
probability level and the H atoms as small circles of arbitrary radii.

The lengthening of the C(2)=C(3) double bond
[1.374 (2) ﬁ] in (II) can also be explained by the de-
localization of the electron density towards the C(1)—
C(2) and C(3)—N(1) bonds. This is consistent with the
shortening of these bonds [1.465(2) and 1.342 ) A,
respectively]; the reported distance for a pure Cg—
N, single bond is 1.470 (5)A (Camerman, Jensen &
Balaban, 1969; Camerman, 1970). The atoms C(6),
C(71)—-C(76) (plane 3) are coplanar to within 0.012 (3) A
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[C(75)], the best plane through them making an an-
gle of 70.37 (4)° with the plane through the rest of
the molecule (plane 4). The whole benzoyl group
is twisted around the C(6)—C(71) bond: the tor-
sion angles around this bond are C(2)—C(6)—C(71)—
C(72) —141.9(1), C(2)—C(6)—C(71)—C(76) 38.3(2),
0O@3)=C(6)—C(71)—C(72) 39.3(2) and O(3)=C(6)—
C(71)—C(76) —140.5 (1)°.

Fig. 2. ORTEP (Johnson, 1965) view of (II) showing the labelling
of the non-H atoms. Displacement ellipsoids are drawn at the 50%
probability level and the H atoms as small circles of arbitrary radii.

In compound (IIl), the C(2)=C(3) [1.347(2) Al,
C(1)—C(2) [1.474 (2) A] C(3)—N(1) [1.374 (2) A] and
C(2)—N(4) [1.417 (2) A] bond lengths are close to those
of the corresponding unconjugated bonds, so the canoni-
cal structures which consider electron delocalization are
less important. The (methoxy)(methylthio)methylene-
amino group deviates from planarity; the largest de-
viation is 0.122(3)A for C(11). The angle between
this plane and the plane through the rest of molecule
(plane 6) is 108.45 (3)°. The bond lengths do not indi-
cate any electron delocalization in this part of molecule.

Fig. 3 ORTEP (Johnson, 1965) view of (III) showing the labelling
of the non-H atoms. Displacement ellipsoids are drawn at the 50%
probability level and the H atoms as small circles of arbitrary radii.
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The configuration about the N(4)=C(10) double bond
is Z. The pyrimidine ring is planar to within 0.016 (2) A
[C(6)]. The angles at N(2) and N(3) [both 115.3 (1)°]
are smaller than 120°, as is usual for heterocyclic rings.
The remaining bond lengths and angles are within the
normal ranges for this type of molecule. There are no
short intermolecular contacts in (I), (II) or (III).

Experimental

Compounds (I), (II) and (IIT) were prepared as described by
Breaux & Zwikelmaier (1981), Svete et al. (1994) and Smodi3
et al. (1994). Densities D, were measured by flotation in

chlorobenzene—tetrachloromethane mixture.

Compound (I)
Crystal data

Ci14H;7NO;

M, =247.3
Monoclinic

P2|/C

a=121732 9) A
b=6.8173 (6) A
c=16737 (1) A

B = 93.457 (6)°

V =13864 (2) A
Z=4

D, =1.185Mgm™3
Dn =118 2) Mg m™3

Data collection

Enraf-Nonius CAD-4
diffractometer

w/26 scans

Absorption correction:
none

13360 measured reflections

3309 independent reflections

2401 observed reflections
[ > 4.00()]

Rine = 0.037

Omax = 27.94°

Refinement

Refinement on F

R = 0.047

wR = 0.049

S =0.957

2749 reflections

215 parameters

w = 6wsw; (see below)
(A/0)max = 0.109
Apmax = 0217 e A3
Apmin = —0.263 ¢ A3

Compound (II)
Crystal data

CisHisN20s
M, = 340.3

Mo K« radiation

A =0.71069 A

Cell parameters from 100
reflections

6 = 10.095-17.903°

p=0.0778 mm™'

T=293K

Irregular

0.92 x 0.76 x 0.72 mm

Yellow

—16 — 16
-8 — 8
=-22-22
3 standard reflections
monitored every 600
reflections (orientation)
and every 333 min
(intensity)
intensity variation:

—1.09%

h
k
/

Extinction correction:
Zachariasen (Larson,
1970)

Extinction coefficient:
23751 (4311)

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V, Table
2.2B)

Mo Ka radiatjon
A=0.71069 A
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Triclinic

P1 .
a =829 (1) A
b=28.067 (1) A
c=12500 (2) A
a =90.38 (1)°
B =94.50 (2)°

v =90.35 (2)°
Vv=28333(2) A3
Z=2

D; =1356 Mg m™
Dnp=135@2)Mgm™

Data collection

Enraf-Nonius CAD-4
diffractometer

w/260 scans

Absorption correction:
none

10074 measured reflections

4814 independent reflections

3862 observed reflections
[ > 2.50(D]

Rim = 0'012

Omax = 29.91°

Refinement

Refinement on F

R =0.059

wR = 0.062

S =0.997

4297 reflections

290 parameters

w = 6wyw; (see below)
(A/F)max = 0.030

Compound (ITI)
Crystal data

Ci3HisN4O3S

M, = 3104

Triclinic

Pl

a=83383 (1) A

b=9.4365 (7) A

¢ =10.5925 (8) A

o = 71.904 (7)°

B = 88.558 (7)°

v = 81.614 (8)°

V=7836(Q) A’

Z=2

D, =1315Mgm™3
=131 () Mgm™?

Data collection

Enraf-Nonius CAD-4
diffractometer
w/20 scans

C14H17NO3, C13H16N2Os AND Cy3H gN4O3S

Cell parameters from 75
reflections
0 = 8.101-14.154°

4 = 0.0939 mm ™'
T=293K
Prism

1.0 x 0.72 x 0.36 mm
Yellow

—11 - 11
—-11 — 11
=-17 - 17
3 standard reflections
monitored every 600
reflections (orientation)
and every 333 min
(intensity)
intensity variation: none

h
k
{

Apmax = 0522 e A3

Apmin = —0.353 ¢ A3

Extinction correction: none

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V, Table
2.2B)

Mo Ko radiation

A =0.71069 A

Cell parameters from 75
reflections

6 = 9.965-15.790°

p=02111 mm™'

T=293K

Irregular

0.6 x 0.52 x 0.32 mm

Yellow

—-11 - 11
—-13 —13
—-14 — 14

~
o

Absorption correction:

none
9131 measured reflections
4540 independent reflections
3269 observed reflections

[ > 2.50(D)}
Rin = 0.011
Omax = 29.92°

Refinement

Refinement on F

R =0.042

wR = 0.044

S =1.019

3852 reflections

262 parameters

w = 6ww; (see below)
(A/0)max = 0.069

3 standard reflections
monitored every 500
reflections (orientation)
and every 333 min
(intensity)
intensity variation:
-0.23%

Apme = 0445 A3

Appin = —0.420e A3

Extinction correction: none

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V, Table
2.2B)

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

Ueq = (1/3)Li%Uja} a} a;.a;.

x y z Ueq
(0]
c(1) 0.89113(10)  0.76556 (19)  0.58348(7)  0.0465 (3)
cQ) 0.79152 (9) 0.64801(18)  0.57153(7)  0.0432(3)
C@3) 0.80064 (10) 0.48590 (20) 0.52253 (7) 0.0464 (3)
C(4) 0.63476 (14) 0.30564 (25) 0.55497 (12)  0.0648 (5)
C(5) 0.75014 (17) 0.1932 (3) 0.44789 (13) 0.0694 (6)
C(6) 0.68566 (10) 0.72182 (19) 0.59883 (7) 0.0447 (3)
C(8) 0.96434 (14) 1.06745 (24) 0.63394 (11) 0.0605 (5)
C©) 0.93317 (21) 1.2139 (3) 0.69433 (16) 0.0793 (7)
C(71) 0.67533 (9) 0.77690 (17) 0.68456 (7) 0.0412 (3)
C(72) 0.74794 (11) 0.70507 (21) 0.74475 (8) 0.0505 (4)
C(73) 0.73108 (16) 0.7437 (3) 0.82486 (9) 0.0660 (5)
C(74) 0.64187(18)  0.8539 (3) 0.84487 (11)  0.0723(6)
C(75) 0.57029 (16) 0.92824 (25) 0.78538 (13)  0.0721(6)
C(76) 0.58637 (12) 0.89028 (21) 0.70527 (10) 0.0549 (4)
o(l) 0.98205 (10) 0.71953 (21) 0.56435 (10) 0.0757 (4)
0Q) 0.87123 (8) 0.93967 (15) 0.61768 (7) 0.0542 (3)
0@3) 0.60430 (10) 0.73249 (25) 0.55275 (8) 0.0750 (4)
N 0.73117 (10) 0.33832 (18) 0.50949 (7) 0.0521 (3)
(¢1)]
Cc 0.80186 (14) 0.04640 (15) 0.56889 (10) 0.0347 (3)
CQ2) 0.71554 (14) 0.19930 (15) 0.53906 (10) 0.0337 (3)
C@3) 0.61310 (14) 0.20405 (16) 0.44724 (10) 0.0352(3)
C(4) 0.97932 (18) —0.08592 (19) 0.69932 (13)  0.0455 (4)
C(5) 1.07589 (23) —0.0327 (3) 0.80030(17)  0.0617 (6)
C(6) 0.72893 (15) 0.35117 (15) 0.60644 (10) 0.0359 (3)
C(1) 0.88982 (15) 0.39774 (15) 0.66158 (11) 0.0367 (3)
C(72) 0.89434 (20) 0.46485 (18) 0.76485 (12) 0.0475 (4)
C(@73) 1.04240 (25) 0.50698 (23) 0.81858 (17) 0.0646 (6)
C(74) 1.18345 (24) 0.48597 (25) 0.76925 (21)  0.0701 (7)
C(75) 1.17994 (20) 0.42268 (22) 0.66614 (20) 0.0618 (6)
C(76) 1.03267 (17) 0.37590 (18) 0.61187 (14) 0.0456 (4)
C(81) 0.50277 (13) 0.07547 (16) 0.27762 (10) 0.0342 (3)
C(82) 0.48119 (15) —0.07800 (16) 0.22617 (10)  0.0364 (3)
C(83) 0.39573 (15) —0.08370 (17) 0.12704 (10)  0.0388 (3)
C(84) 0.33259 (19) 0.05534 (21) 0.07541 (12) 0.0470 (4)
C(85) 0.35891 (21) 0.20713 (20) 0.12686 (13) 0.0499 (4)
C(86) 0.44197 (18) 0.21841 (18) 0.22756 (12) 0.0431 (4)
o(l) 0.79799 (15) —0.07905 (13) 0.51364 (10) 0.0514 (3)
0Q) 0.87976 (12) 0.05433 (12) 0.66592 (8) 0.03975 (25)
0@3) 0.61099 (13) 0.43932 (15) 0.61574 (10) 0.0538 (3)
0@4) 0.44966 (20) —0.36336(17) 0.10981 (13) 0.0699 (5)
o(5) 0.2706 (3) —0.25892 (22) —0.00041 (15) 0.0966 (7)
N(1) 0.59058 (13) 0.07640 (14) 0.37819 (9) 0.0384 (3)
N(2) 0.37136 (18) —0.24720(18) 0.07502 (11) 0.0521 (4)



(1)
S

o)
0(2)
0@3)
N(1)
N(2)
N(3)
N4)
C(1)
C(2)
C(3)
C4)
C(5)
C(6)
c(7)
C@®)
C(9)
C(10)
cn)
c(12)
cQ13)

0.58045 (5)
0.51682 (15)
0.77469 (15)
0.34026 (12)
0.82096 (16)
1.06423 (14)
0.93867 (16)
0.52197 (14)
0.64018 (18)
0.66017 (17)
0.79865 (17)
0.94890 (16)
1.18296 (17)
1.18181 (20)
1.05835 (21)
1.31625 (24)
1.0491 (4)

0.47560 (16)
0.23686 (22)
0.45797 (25)
0.7637 (3)
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0.29674 (5)
0.50181 (13)
0.46254 (13)
0.16263 (12)
0.01051 (14)
—0.02181 (15)
—0.23225(15)
0.19147 (14)
0.41690 (16)
0.25336 (16)
0.16413(16)
—0.08561 (16)
—0.11785 (20)
—0.27089 (21)
—0.32594 (19)
—0.0485 (3)
—0.49181 (24)
0.20988 (14)
0.10957 (22)
0.28580 (25)
0.62123 (23)

0.48459 (4)
0.15432 (13)
0.09288 (14)
0.45193 (11)
0.27280 (14)
0.16832 (13)
0.29666 (15)
0.28424 (13)
0.15512(15)
0.22362 (15)
0.21435 (15)
0.24432 (15)
0.13798 (16)
0.18263 (19)
0.26416 (19)
0.05565 (24)
0.3198 (4)
0.39349 (14)
0.37445 (21)
0.62774(19)
0.02401 (25)

0.05460 (16)
0.0569 (4)
0.0583 (4)
0.0452 (4)
0.0470 (4)
0.0451 (4)
0.0511 (5)
0.0427 (4)
0.0436 (5)
0.0415 (4)
0.0425 (5)
0.0421 (4)
0.0488 (5)
0.0561 (6)
0.0543 (6)
0.0663 (8)
0.0820 (11)
0.0385 (4)
0.0539 (6)
0.0601 (7)
0.0707 (8)

Table 2. Bond distances (A) and angles (°)

Y]

C(1)—C(2)
C()—0(1)
C(1)—0(2)
C(2)—C(3)
C(2)—C(6)
C(3)—N
C(4—N
C(5—N
C(6)—C(71)

C@—C(1)—0(1)
C(2)—C(1)—0(2)
O(1)—C(1)—-0(2)
C(H—C2)—CQ3)
C(1)—C(2)—C(6)
CB3)»—C(2)—Ce6)
CQ2—C@3)—N
CQy—C(6)—C(71)
C(2—C6)—0(3)
C(71)—C(6)—0(3)
C(9—C(8—0(2)
C6y—C(71)»—C(72)

an
C(1»—C(2)
C(1)—0(1)
C(1)—0(2)
C(2—C(3)
C(2)—C(6)
C(3)—N(1)
C(4)—C(5)
C(4—0(2)
C(6)—C(71)
C(6—0(3)
C(71)—C(72)
C(71)—C(76)
C(72)—C(73)

C(2—C(1)—0(1)
C(2)—C(1)—0(2)
O(1)—C(1»—0(2)
C(1—C2)—CO3)
C(1)—C(2)—C(6)
C(3—C(2)—C(6)
C(2y—C(3)—N(1)
C(5—C(4)»—0(2)
C(2)y—C(6)—C(71)
C(2y—C(6)—0(3)
C(71)—C(6)—0(3)
C(6)—C(71)—C(72)
C(6)—C(71)—C(76)

1.457 (2) C(6>—0(3)

1.212(2) C(8—C(9)

1.346 (2) C(8—0(2)

1.385(2) C(71)»—C(72)

1.481 (2) C(71)—C(76)

1.324 (2) C(72y—C(73)

1.454 (2) C(73)—C(74)

1.457 (2) C(74)—C(75)

1.496 (2) C(75—C(76)
125.9(1) C(6)—C(71)—C(76)
111.9(1) C(72)—C(71)—C(76)
122.1(1) C(71)—C(72)—C(73)
115.1(1) C(72)—C(73—C(74)
120.2 (1) C(73)y—C(74)—C(75)
123.8 (1) C(74)—C(75—C(76)
129.1(2) C(71)»—C(76)—C(75)
120.4 (1) C(1)>—0(2)—C(8)
120.9 (1) C(3)—N—C4)

118.6 (1) C(3>—N—C(5)

107.7 (1) C(4)—N—C(5)

1214 (1)

1.465 (2) C(73)—C(74)
1.220(2) C(74)—C(75)
1.330(2) C(75—C(76)

1.374 (2) C(81)—C(82)

1.481 (2) C(81)—C(86)

1.342 (2) C(81)—N(1)

1.499 (3) C(82)—C(83)

1.449 (2) C(83)—C(84)

1.497 (2) C(83)—N(2)

1.225(2) C(84)—C(85)

1.394 (2) C(85)—C(86)

1.391 (2) 0(4)>—N(2)

1.391 (3) O(5—N(?2)

124.3 (1) C(74y—C(75—C(76)
13.1(1) C(71)—C(76)—C(75)
122.5 (1) C(82)—C(81)—C(86)
120.1 (1) C(82)—C(81)—N(1)
122.6 (1) C(86)—C(81)—N(1)
117.3(1) C(81)—C(82)—C(83)
123.7(1) C(82)—C(83)—C(84)
106.2 (1) C(82)—C(83)>—N(2)
119.1(1) C(84)—C(83)—N(2)
120.7 (1) C(83)—C(84)—C(85)
120.2 (1) C(84)—C(85)—C(86)
118.5 (1) C(81)—C(86)—C(85)
121.5(1) C(1)>—0(2—C4)

1.220 (2)
1.486 (3)
1.442 (2)
1.389 (2)
1.391 (2)
1.394 (2)
1.379 (3)
1.379 (3)
1.391 (3)

119.3(1)
19.1(1)
120.5 (1)
120.0 (1)
119.8 (2)
120.5 (2)
120.0 (1)
117.0(1)
123.9(1)
120.4 (1)
115.7 (1)

1.375(3)
1.381 (3)
1.398 (2)
1.395 (2)
1.394 (2)
1.402 (2)
1.378 (2)
1.383 (2)
1473 (2)
1.387(2)
1.389(2)
1.207 (2)
1212 (2)

120.1 (2)
119.4 (2)
120.0 (1)
116.7 (1)
123.3(1)
118.3 (1)
1233 (1)
117.5(1)
119.2(1)
117.5(1)
121.2(1)
119.7 (1)
117.2(1)

C(72)—C(71)—C(76)
C(71)—C(72)—C(73)
C(72)—C(73)—C(74)
C(73)—C(74)—C(75)

(I

S—C(10)
5—C(12)
O(1)—C(1)
0(2)—C1)
0(2)—C(13)
0(3)—C(10)
03)»—C(11n
N(1)—C(3)
N(1)—C(4)
N(@2)—C4)
N@2)—C(5)
C(100—S—C(12)
C(1»—0(2)—C(13)
C(10y—0(3)—C(11)
C3)>—N(1)—C4)
C(4)—N@2)}—C(5)
C(4)>—N@3)—C()
C(2)—N@4)»—C(10)
O(1)—C(1)—0(2)
O(1)—C(1)—C(2)
0(2)y—C(1)»—C(2)
N@)»—C(2)—C(1)
N@4)—C(2)—C(3)
C(1)—C(2)—C(3)
N(1)—C(3)—C2)

120.1 (1)
119.7 (2)
120.2 (2)
120.5 (2)

1.764 (2)
1.791 (2)
1.207 (2)
1.344 (2)
1.438 (2)
1.340 (2)
1.444 (3)
1.374 (2)
1.387(2)
1.328 (2)
1.345 (2)

103.1 (1)
115.7 (2)
116.2(1)
123.5(1)
115.3(1)
115.3(1)
119.2(1)
123.1(1)
124.1(1)
112.8(1)
117.5(1)
121.2(1)
120.9(1)
123.0(1)

CG3)—N(1)—C(81)
C(83)—N(2—0(4)
C(83)—N(2)—O(5)
O(4)—N(2)—O(5)

N@3)—C4)
N(3)—C(7)
N@4)»—C(2)
N(4)—C(10)
C(1)»—C(2)
C(2)—C(3)
C(5—C(6)
C(5—C(8)
C(6)—C(7)
C(1—C9)

N(1)—C(4)—N(2)
N(1)—C(4)—N(3)
N(2)—C(4)—N(3)
N(2)—C(5)—C(6)
NQ)—C(5)—C(8)
C(6)—C(5—C(8)
C(5—C(6)—C(7)
NG)—C(7)—C(6)
NQG3)»—C(7—C9)
C(6)—C(7—C(9)
$—C(10y—0(3)
S—C(10)—N(4)
0(3)—C(10)—N(4)
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127.6 (1)
119.1 (1)
117.8(1)
123.0(2)

1.336 (2)
1.346 (2)
1.417 (2)
1.266 (2)
1.474 (2)
1.347 (2)
1.374 (3)
1.494 (3)
1.381 (2)
1.504 (3)

116.8 (1)
115.0(1)
128.2(1)
1214 (1)
116.1 (2)
122.5(2)
118.6 (2)
121.1(2)
116.6 (2)
1223 (2)
113.3(1)
1244 (1)
122.3(1)

Table 3. Several planes of interest (Ax + By + Cz =
D where x, y and z are fractional coordinates) with the
deviations (A) of the atoms forming these planes

(I

Plane 1

A= 6.855(7)
B=5610(3)
C= —1.845(8)
D= 7.686 (7)
Plane 2

A= 3.420 (8)
B= -3423(2)
C= 13.379(6)
D= 8.164(3)
(In)

Plane 3

A= —0.525(5)
B= 7453(2)
C= —4.736(9)
D= —-0.636(6)
Plane 4

A= 7.0052(7)
B= 1.753 (2)
C= —-6.908(1)
D= 1.739 (7)
(111)

Plane 5

A= —3.204(4)
B= 6.779(3)
C= —2458(6)
D= -1.059(3)

(7
C(72)
C(73)
C(74)

(a4}
C(2)
C(3)
C@)
C(5)

cn
C(72)
C(73)
C(74)

c()
CcQ)
C@3)
N(1)
c@l)
C(82)
C(83)
C(84)
C(85)

N
C(10)
03)

0.038 (1) C(75)

0.022 (2) C(76)
—0.025 (2) C(6)
—0.055 (3)

0.069 (1) C(8)

-0.030 (1) C(9)
—0.099 (1) N

0.385(2) o(1)

—0.268 (2) 0(2)

—0.000 (1) C(75)
0.009 (2) C(76)
—0.010 (3) C(6)
-0.007 (3)
0.029 (1) C(86)

—0.101 (1) ol)
—0.176 (1) N(2)
—0.081 (1) 04)
—0.003 (1) 0(5)
—0.068 (1) 0oQ)

0.008 (1) C(4)
0.166 (2) C(5)
0.261 (2)

0.019 (1) can
—0.010(2) N(4)
—0.040 (1) C(12)

~0.019 (2)
0.026 (2)
—0.042 (2)

—0.040 (2)
0.160 (3)
—0.006 (1)
0.281 (2)
—0.138 (1)

0.012 (3)
—0.003 (2)
—0.002 (2)

0.167 (2)
0.164 (1)
—0.090 (2)
0.015 (2)
-0.295 (2)
—0.082 ()
0.139 (2)
0.212 (3)

0.122 (3)
—0.015(2)
—0.014 (3)
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Plane 6

A= 4.024(3) C(1) —0.055 (2) C(6) —0.244 (2)

B= 3818(2) C(2) 0.043 (2) C(D —0.186 (2)

C= 9.373(2) C(3) 0.173 (2) N(2) 0.100 (2)

D= 5.676(2) N(@1) 0.224 (2) N(3) —0.006 (2)
C4) 0.105 (2) C(8) —0.044 (3)
CG) —0.073 (2) C(9) —0.335 (4)
o) —0.234 (2) 0(2) 0.077 (2)

Data were collected with an w-20 scan width of (0.8 +
0.3tanf)° for (I) and (0.9 + 0.3tan6)° for (II) and (III).
Background counts were measured for one quarter of a scan
on both sides. As the crystals were of reasonable sizes and
had low absorption coefficients, absorption was ignored. The
structures were solved by direct methods using MULTANSS
(Debaerdemaeker, Germain, Main, Refaat, Tate & Woolfson,
1988). Full-matrix anisotropic refinement was used for the
non-H atoms while the H atoms were refined with isotropic
displacement parameters for (II) and (III); only the positional
parameters were refined for (I) . Calculated weights were used,
w=6wws. For (I), w=|F,|/2.2 for F, < 2.2, wy=42/F,
for |Fo| > 4.2, wy = 1.0 for 2.2 < F, < 4.2 and w, =
(sin#/0.54)* for sinf < 0.54, wy = 1.0 for sind > 0.54.
For (II), wy = |F,|/1.34 for |Fo| < 1.34, wy = (4.22/|F,|)""?
for |Fo| > 4.22, wy = 1.0 for 1.34 < F, < 4.22 and w; =
sin#/0.53 for sinf < 0.53, ws = 0.64/ sin@ for sind > 0.64,
ws = 1.0 for 0.53 < sin @ < 0.64. For (I1D), wy = (|F,|/2.59)"2
for |F,| < 2.59, wy = (1.77/|F.D'* for |Fo| > 7.77, wr
= 1.0 for 2.59 < |F,| < 7.77 and w; = (sin8/0.4)"° for
sinf < 0.4, w; = 1.0 for sinf > 0.4. The Xtal system (Hall
& Stewart, 1990) was used for the correlation and reduction
of data, structure refinement and interpretation. Calculations
were performed on VAX 8550 computers at the University
Computer Centre, Ljubljana. ORTEP (Johnson, 1965) was
used to produce molecular graphics.

C14H7NOs, C1gH;gN20s AND C;3H 5N4O5S

The financial support of the Slovene Ministry for
Science and Technology is gratefully acknowledged.

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the [UCr
(Reference: KA1064). Copies may be obtained through The Managing
Editor, International Union of Crystallography, S Abbey Square, Chester
CH1 2HU, England.
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