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Abstract. M r= 221.26, P21/c, a = 5.621 (1), b = 
16.098 (5), c =  12.368 (3)A, f l=  98.74 (2) ° , V =  
1106.1/~3, Z = 4 ,  D x = l . 3 2 9 g c m  -3, MoK~t 1, 2 =  
0.70926 A, g = 0.909 cm -l, F(000) = 464, 298 K, 
R l =0 .042  based on 1595 observed reflections. The 
phenyl ring attached to N(1) is rotated to make a 
dihedral angle of 71.9 (1) ° with the plane of the 
quinoline ring, orienting the ring electrons to account 
for the abnormal chemical shifts in the proton NMR 
spectrum. The C(3)-C(4) distance of 1.333 (3)A 
indicates the localization of a double bond at this 
.position. 

Introduction. The crystal structure analysis of 1- 
phenyl- 1,2-dihydro-2-quinolinone was undertaken 
primarily to verify the position of attachment of the 
phenyl group (both N and O sites are feasible) and to 
help to understand an unusual chemical shift in its 
proton NMR spectrum. 

Experimental. The crystal was grown from ethanol 
solution. Intensity data collected with Picker FACS-I 
four-circle diffractometer, graphite-monochromatized 
Mo Kct I radiation, stepped 20 scan (basic step size 
= 0.10 ° 20); h +6, k +19, /+14  (Baenziger, Foster, 
HoweUs, Howells, Vander Valk & Burton, 1977); total 
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reflections measured = 11 050, sin 0/,~,ma x : 0.59 A -1, 
1959 unique reflections, 1595 greater than 3a. No 
absorption correction [ # = 0 . 9 1 c m  -1 and crystal 
dimensions {011 } 0.22, (100) 1.3 mm (~ axis approxi- 
mately parallel to a*) small]. Rin t = 0.045 based on F2; 
3 standard reflections varied < 3%. Cell dimensions 
determined from 12 carefully centered reflections in 20 
range 36 to 47 ° . Structure solved by MULTAN 
(Germain, Main & Woolfson, 1971) and electron 
density map methods. All hydrogen atoms located in 
electron density difference maps. Atom scattering 
factors for O, N and C from International Tables for 
X-ray Crystallography (1974); for H from Stewart, 
Davidson & Simpson (1965). Max. and rain. electron 
densities in final difference map = 0.1 e A -3. Full- 
matrix least-squares refinement (local adaption of 
programs from Lawrence Radiation Laboratories, 
Berkeley) including hydrogen atoms (isotropic) and 
extinction parameter gave discrepancy factors R~ 
= 0.042, R 2 = 0.070, S = 1.80 based on 1595 reflec- 
tions and 199 parameters, w = 1/(s2r + 0.06 F2), where 
s r is the larger of the two estimates of standard 
deviation in F obtained from counting statistics and 
agreement among equivalent reflections. Max. AID 
= 0.013 for nonhydrogen atoms and 0.066 for H 
atoms in the last cycle. 
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Table 1. Atomic coordinates for 1-phenyl-l,2-dihydro- 
2-quinolinone 

[B values for the nonhydrogen atoms = ~ trace B.] 

x y z B 
N(I) 0.0007 (3) 0.59147 (9) 0.2861 (1) 2.9 
C(2) -0.2041 (4) 0.6094 (1) 0.2114 (2) 3.3 
C(3) -0.2641 (4) 0.5503 (2) 0.1237 (2) 4.2 
C(4) -0.1342 (4) 0.4820 (2) 0.1150 (2) 4.3 
C(5) 0.2163 (5) 0.3932 (1) 0.1849 (2) 4.3 
C(6) 0.4178 (5) 0.3783 (1) 0.2589 (2) 4.2 
C(7) 0.4850 (4) 0.4347 (1) 0.3423 (2) 3.9 
C(8) 0.3486 (4) 0.5048 (1) 0.3534 (2) 3.4 
C(9) 0.0759 (4) 0.4645 (1) 0.1920 (2) 3.4 
C(10) 0.1433 (3) 0.5205 (1) 0.2780 (1) 2.8 
O(11) -0.3205 (3) 0.67280 (9) 0.2212 (1) 4.0 
C(12) 0.0630 (3) 0.6488 (1) 0-3763 (1) 2.8 
C(13) 0.2601 (3) 0.7002 (1) 0.3792 (2) 3.3 
C(14) 0.3201 (4) 0.7538 (1) 0.4665 (2) 3.9 
C(15) 0.1799 (4) 0.7570 (1) 0.5489 (2) 3.9 
C(16) -0.0169 (4) 0.7058 (1) 0.5450 (2) 4.1 
C(17) -0.0750 (4) 0.6512 (1) 0.4593 (2) 3.6 
H(3) -0.398 (5) 0.564 (2) 0.074 (2) 5.3 (6) 
n(4) -0.190 (6) 0.443 (2) 0.053 (2) 7.1 (8) 
H(5) 0.164 (5) 0.353 (2) 0.128 (2) 5.0 (6) 
a(6) 0.513 (5) 0.330 (2) 0.252 (2) 5.3 (6) 
H(7) 0.628 (5) 0.424 (1) 0.399 (2) 4.9 (5) 
H(8) 0.386 (5) 0.542 (1) 0.413 (2) 4.5 (5) 
H(13) 0.360 (4) 0.696 (I) 0.323 (2) 3.7 (4) 
H(14) 0.462 (5) 0.789 (1) 0.470 (2) 4.5 (5) 
H(15) 0.226 (4) 0.798 (1) 0.608 (2) 3.9 (5) 
H(16) -0.114 (5) 0.707 (2) 0.600 (2) 5.4 (6) 
a(17) -0.206 (5) 0.612 (2) 0.454 (2) 4.9 (6) 

Table 2. Bond distances (A) and angles (o) in 
1-phenyl- 1,2-dihydro-2-quinolinone 

Corrected 
for thermal 
vibration 

N(1)-C(2) 1.392 (2) 1 .394 C(2)-N(I)-C(12) 117.2 (2) 
N(I)-C(12) 1.449 (2) 1.451 C(12)-N(I)-C(10) 119.9 (2) 
Y(l)-C(10) 1.408 (2) 1.410 C(2)--N(1)-C(10) 122.9 (2) 
C(2)-C(3) 1.444 (3) 1.446 N(1)-C(2)-O(I1) 120.4 (2) 
C(2)-O(I1) 1.228 (2) 1.230 C(3)-C(2)-O(1 I) 123.7 (2) 
C(3)-C(4) 1.333 (3) 1.335 N(1)-C(2)-C(3) 115.9 (2) 
C(3)-H(3) 0.92 (3) C(2)-C(3)-C(4) 122.4 (2) 
C(4)-C(9) 1.428 (3) 1 .430 C(3)-C(4)-C(9) 121.1 (2) 
C(4)-H(4) 1.00 (3) C(4)-C(9)-C(5) 122.4 (2) 
C(5)-C(6) 1.365 (3) 1.367 C(4)--C(9)-C(10) 118.7 (2) 
C(5)-C(9) 1.403 (3) 1.405 C(I0)-C(9)-C(5) 118.9 (2) 
C(5)-H(5) 0.97 (3) C(9)-C(5)-C(6) 121.3 (2) 
C(6)-C(7) 1.383 (3) 1.385 C(5)-C(6)-C(7) 119.3 (2) 
C(6)-H(6) 0.96 (3) C(6)-C(7)-C(8) 121.1 (1) 
C(7)-C(8) 1.383 (3) 1.385 C(7)-C(8)-C(10) 119.8 (2) 
C(7)--H(7) 1.00 (3) C(8)-C(10)-N(I) 121.5 (2) 
C(8)-C(10) 1.392 (3) 1.394 C(8)-C(10)-C(9) 119.5 (2) 
C(8)-H(8) 0.95 (2) C(9)--C(10)-N(I) 119.0 (2) 
C(9)-C(10) 1.402 (3) 1 .404 N(1)-C(12)-C(13) 120.1 (2) 
C(12)--C(13) 1.379 (3) 1 .382 N(1)-C(12)-C(17) 119.6 (2) 
C(12)-C(17) 1.378 (3) 1.381 C(13)-C(12)-C(17) 120.3 (2) 
C(13)-C(14) 1.383 (3) 1.385 C(12)-C(13)-C(14) 119.6 (2) 
C(13)-H(13) 0.96 (3) C(12)-C(17)-C(16) 119.8 (2) 
C(17)-C(16) 1.377 (3) 1 .380 C(13)-C(14)-C(15) 120.0 (2) 
C(17)-H(17) 0.96 (3) C(17)-C(16)-C(15) 120.3 (2) 
C(14)-C(15) 1.381(3) 1.383 C(14)-C(15)-C(16) 119.9(2) 
C(14)-H(14) 0.97 (3) 
C(16)-C(15) 1.374(3) 1.377 
C(16)-H(16) 0.94 (3) 
C(15)-H(15) 0.99 (3) 

The a tom posit ional  parameters  are given in Table 1, 
and a list of  the most  impor tan t  interatomic bond  
distances and angles is given in Table 2.* 

N M R  spectra determined using CDC13 as solvent 
and a 3 6 0 M H z  Bruker spectrospin spectrometer.  
1-Phenyl-1,2-dihydro-2-quinolinone (Tschi tschibabin & 
Jeletzky, 1924) gave following values at 2 9 8 K :  6 
6 .64 [d, 1H, H(8),  J - - 8 . 4  Hz];  6 .78 [d, 1H, H(3),  
J =  9.6 Hz];  7 . 1 6 - 7 . 3 4  (m, 4H, aromat ic  H's);  7 . 4 9 -  
7.61 (m, 4H, a romat ic  H's);  7.77 [d, 1H, H(4),  
J =  9.5 Hz]. The value for H(8) was not  affected by 
lowering the temperature.  The unsubst i tuted compound ,  
1,2-dihydro-2-quinolinone (Einhorn  & Lauch,  1886), 
gave the following values: 6 6 .72 [d, 1H, H(3),  
J =  9.5 Hz];  7 . 1 9 - 7 . 2 6  (m, 1H, a romat ic  H); 7 . 4 7 -  
7 .57 (m, 3H, a romat ic  H's);  7 .82 [d, 1H, H ( 4 ) , J =  9.6 
Hz];  12.75 (broad singlet, 1H, NH). 

Discussion. A drawing of  the molecule is shown in Fig. 
1. 

The distances observed in the molecule are typical  o f  
aromat ic  structures with the exception that  the 
C ( 3 ) - C ( 4 )  bond,  1.333 (3 )A,  indicates a localizat ion 
of  a double bond at that  posit ion in conjugat ion with 
the carbonyl  group at C(2). The phenyl  group is 
a t tached at the N(1) atom, and it is its or ientat ion 
relative to the plane of  the quinolinone ring system 
which provides an explanat ion of  the chemical  shift of  
H(8) in the pro ton  N M R .  The quinoline ring system 
and the phenyl  group are each substantial ly planar .  The 

* Lists of structure factors, anisotropic thermal parameters, 
least-squares planes, and additional intermolecular distances have 
been deposited with the British Library Lending Division as 
Supplementary Publication No. SUP 39450 (12 pp.). Copies may 
be obtained through The Executive Secretary, International Union 
of Crystallography, 5 Abbey Square, Chester CH 1 2HU, England. 

~H(5 )  I ~  H(4) 

(~H(6) / ~  (3(5) ~C(4) H ( 6 )  - , _.. - ' '" . H(3) 

Y'.°I T 

C( 14)~ ~C(16) 
H(14)(~ i ~C(1~5) H(16) 

~H(15) 

Fig. 1. ORTEP drawing (Johnson, 1965) of 1-phenyl-l,2-dihydro- 
2-quinolinone showing the atom labeling. 
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scatter from the mean plane of the non-hydrogen atoms 
is +0.010 (2) /~ in the quinoline ring system, and 
+ 0.006 (2) A for the phenyl ring. The deviations of the 
H atoms from the planes are not significant. The phenyl 
ring axis has a slight bend out of the plane of the 
quinoline ring, C(12) lying 0.06 and C(15) lying 0.16 A 
below the plane of the quinoline ring. The angle between 
plane normals is 71.9 (1) °. The tilt of the phenyl group 
is such that C(13) [2.66 (2)A] and H(13) [2.71 (3),/~] 
are near H(8). The C(12)-H(8) distance is 2.50 (2) & 
and if the dihedral angle had been 90 °, the p~ orbital of 
C(12) would be directed nearly straight at H(8). As it 
is, the n-electron cloud of the phenyl group is oriented 
to interact strongly with H(8). This shielding of H(8) 
results in a shift in its proton NMR spectrum from the 6 
7.47-7.57 region observed for the unsubstituted 
quinoline to 6 6.64 for the 1-phenyl derivative. This 
behavior substantiates the explanation made earlier 
(Wawzonek, 1982) for the unusual NMR spectra for 
6-phenyl and 6-(3-pyridyl)-4,5,10,11-tetrahydro-6H- 
indeno[1,2-c]isoquinoline-5,11-dione. H(7) in both of 
these compounds is shielded by the aryl groups and 
appeared as a doublet at 6 5.46 and 5.52, respectively. 

The thermal motion parameters of the non-hydrogen 
atoms were fit by a model which assumed the whole 
molecule behaved as a rigid body, and the components 
of the tensors T, L and S (Schomaker & Trueblood, 

1968) were found which best reproduced the individual 
atomic vibrational ellipsoids. The inclusion of S gave a 
significantly better fit. The values of the tensor com- 
ponents are T(11,22,33,12,13,23) = 0.0349 (14), 
0.0415 (12), 0.0392 (13), -0 .0038 (11), 0.0038 (12), 
0.0039 (11) A2; L: 4.7 (7), 5.8 (1.3), 6.0 (9) , -1 .6  (6), 
1.0 (6), 1.0 (8)02; S(12,13,21,23,31,32, 11-22, 11- 
33): 0.02 (2) - 0 . 0 0  (2) - 0 . 0 0  (2), - 0 . 0 0  (2), 0.08 
(2), 0.12 (2), 0.09 (3), 0.04 (3) ~o. The only significant 
S components are $31, $32 and (S11-$22). 
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Absolute Configuration of the Brominated Product of Safracin A,* C2sH35BrN406 
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Abstract. Mr=603 .53 ,  orthorhombic, P212,2 l, a =  
12.25 (1), b =  17.773 (8), c =  12.681 (8)iI,, V-- 
2760 (3) ,/~3, Z = 4, D m = 1.43, D x --- 1.45 Mg m -3, 
MoKa,  2=0.71069/I , ,  g = l . 6 1 m m  -~, T = 2 9 8 K ,  
F(000) = 1256, R = 0.050 for 2299 observed reflex- 
ions. The compound is an antibiotic product which has 
antitumor activity. The structure is similar to that of 
saframycin C. However, the pyruvamide side chain and 

* IUPAC name: Nk{(4-bromo-5,6,9,10,13,14,14a,15-octahy- 
dro- 1-hydroxy-2,11-dimethoxy-3,12,16-trimethyl- 10,13-dioxo-6,15- 
imino-7H-isoquino[ 3,2-b1 [3 ]benzazocin-9-yl)methyl } alaninamide. 

one of the p-quinone parts of the saframycins are 
substituted, respectively, by an alaninamide chain and a 
monophenol ring in the title compound. There is an 
unusually long C - C  distance of 1.570 (9) A. 

Introduction. New antibiotic products which have 
antitumor activities were isolated from Pseudomonas 
fluorescens A2-2 culture broth. The chemical structures 
of the main products were proposed to be (I) and (II) 
(see Fig. 1) from chemical and spectroscopic studies 
(Ikeda, Idemoto, Hirayama, Yamamoto, Iwao, Asao & 
Munakata, 1983; Ikeda, Matsuki, Ogawa & Munakata, 
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