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Abstract 

In the title compound, C24HI603, the naphthalene ring 
system is slightly distorted from planarity. The benzoyl 
and benzoate phenyl rings form dihedral angles of 
58.22 (8) and 85.69 (6) ° , respectively, with the attached 
benzene ring. 

Comment 

Naphthalene derivatives are widely used as intermedi- 
ates in the synthesis of several polycyclic phenols which 
are useful antifibrillatory agents, disinfectants and water 
softeners (Hauck et al., 1977). The 1,2-disubstituted 
derivatives of naphthalene are useful in the synthesis 
of the subunits of daunomycinone and adriamycin anti- 
cancer drugs (Crouse et al., 1981). The crystal structure 
determination of the title compound, (I), was carried out 
in order to elucidate the molecular conformation. 
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of 58.22 (8) and 85.69 (6) ° with the benzoyl and ben- 
zoate phenyl rings, respectively. The conformation of 
the attachment of the benzoyl and benzoate substituents 
to the naphthyl ring system is better described by 
the torsion angles C3---C2---C11--C12 [-39.1 (3)] and 
C2---C1--O2--C18 [96.2 (2)°], respectively. The C 2 - -  
Cll---C12---C13 torsion angle [155.7(2) °] shows how 
the benzoyl phenyl ring is oriented. In the solid state, the 
screw-related molecules are linked through weak C21- -  

l i 1 z) hydrogen bonds. H 2 1 - . . O 3 ( ~ - x ,  y 2, 2 
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Fig. 1. The structure of the title compound showing 50% probability 
displacement ellipsoids and the atom-numbering scheme. 

Experimental 

Treatment of 2-benzoyl-1-naphthol (0.5 g, 2 mmol) with ben- 
zoyl chloride (0.28 g, 2 mmol) in the presence of two equiva- 
lents of pyridine (0.31 g, 4 mmol) using dry benzene (50m l) 
as a solvent provided the title compound. 

The bond lengths observed in the naphthalene ring 
system are comparable with the reported mean values 
(Allen et al., 1987), except for C8----C9 [1.454(4)]k] 
and C5--C10 [1.450 (4) A], which are slightly longer. 
The mean C - - C  distance in the phenyl rings is 
1.379 (4),4,. The naphthalene ring system is nearly 
planar, with the fused benzene rings forming a dihe- 
dral angle of 3.26 (9) ° . The benzene ring comprised 
of atoms CI-C4,  C9 and C10 makes dihedral angles 

t Visiting Postdoctoral Fellow, School of Physics, Universiti Sains 
Malaysia, 11800 USM, Penang, Malaysia. 

Crystal data 

C24H1603 Mo Ka radiation 
Mr = 352.37 A = 0.71073 A, 
Monoclinic Cell parameters from 4068 
P21/ n reflections 
a = 10.6629 (4) ,4, 0 = 2.99-28.50 ° 
b = 9.8546 (4) ,~, # = 0.083 mm- 
c = 17.5982 (8) .4, T = 293 (2) K 
/3 - 94.249 (1)° Parallelepiped 
V= 1844.11 (13) ]k 3 0.36 × 0.36 × 0.24 mm 
Z = 4 Yellow 
Dr = 1.269 Mg m -3 
Dm not measured 
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Data collection 

Siemens SMART CCD area- 
detector diffractometer 

w scans 
Absorption correction: none 
12 365 measured reflections 
4651 independent reflections 

2922 reflections with 
I > 20-(/) 

Rint = 0.045 
0m,~,, = 28.5 ° 
h = - 1 4  ~ 14 
k = 0 ---~ 13 
l = 0 ---~ 23 

Refinement 

Refinement on F 2 
R[F 2 > 20.(F2)] = 0.065 
wR(F 2) = 0.180 
S =  1.142 
4208 reflections 
245 parameters 
H-atom parameters 

constrained 
w = 1/[0.2(Fo 2) + (0.0589P) 2 

+ 0.7524P] 
where P = (Fo 2 + 2F,?)/3 

(/~/O')max < 0.001 
z~pmax = 0.20 e A, -3 
Apmin = -0 .17  e A, -3 
Extinction correction: 

SHELXTL (Sheldrick, 
1997) 

Extinction coefficient: 
0.0040 (12) 

Scattering factors from 
International Tables for  
Crystallography (Vol. C) 

Table  1. Selec ted  bond  lengths (A) 

O1--CI1 1.221 (3) C4---CI0 1.402 (4) 
O2--C18 1.364 (3) C5--C6 1.388 (5) 
O2--C1 1.407 (3) C5---C10 1.450 (4) 
O3--C18 1.199 (3) C6---C7 1.3/6 (5) 
C1---C2 1.378 (3) C7--C8 1.406 (5) 
C1--C9 1.402 (3) C8---C9 1.454 (4) 
C2---C3 1.410 (3) C9---C10 1.412 (3) 
C2--C11 1.493 (3) Cll--C12 1.495 (31 
C3--C4 1.364 (3) C18----CI9 1.479 (3) 

Table  2. Hydrogen-bond ing  geome t ry  (A, 0) 

D--H. • .A D--H H. • .A D. • .A D--H. • .A 
C21--H21-..03 ~ 0.93 2.52 3.398 (4) 156 
Symmetry code: (i) ½ - x, y - ½, ½ - z. 

The data collection covered over a hemisphere of reciprocal 
space by a combination of three sets of exposures; each set had 
a different ~, angle (0, 88 and 180 °) for the crystal and each 
exposure of 10s covered 0.3 ° in w. The crystal-to-detector 
distance was 4 c m  and the detector swing angle was - 3 5  °. 
Crystal decay was monitored by repeating 30 initial frames 
at the end of data collection and analysing the intensity of 
duplicate reflections, and was found to be negligible. 

Data collection: SMART (Siemens, 1996). Cell refinement: 
SAINT (Siemens, 1996). Data reduction: SAINT. Program(s) 
used to solve structure: SHELXTL (Sheldrick, 1997). Pro- 
gram(s) used to refine structure: SHELXTL. Molecular graph- 
ics: SHELXTL. Software used to prepare material for publica- 
tion: SHELXTL and PARST (Nardelli, 1995). 
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Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: NA1396). Services for accessing these 
data are described at the back of the journal. 
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Abstract 

The  title c o m p o u n d ,  C~H~TNOrP2 ,  crys ta l l izes  as a 
r a cemic  zwi t t e f ion  in the space g roup  Pea21. T h e  mol-  
ecu les  are in te r l inked  by O - - H . . - O  and N - - H . . . O  
h y d r o g e n  bonds.  

Comment 
Our  o n g o i n g  inves t iga t ion  of  a m i n o p h o s p h o n a t e s  as 
suppor ts  for  o r g a n i c - i n o r g a n i c  mater ia ls  (Or t iz -Avi la  et 
al., 1994) led us to s tudy p rocedu re s  to p repare  n e w  
achira l  and chiral  c o m p o u n d s  o f  this kind.  Moreove r ,  
these c o m p o u n d s  are k n o w n  e i ther  as ana logues  o f  nat-  
ural  a m i n o  acids  exh ib i t ing  b io log ica l  act ivi t ies  (Engel ,  
1977, 1987) or  for  their  ex t rao rd ina ry  che la t ing  proper-  
ties ( S c h w a r z e n b a c h  et al., 1948). 

The  ma in  route  to these c o m p o u n d s  is a M a n n i c h -  
type reac t ion  first used  by Fie lds  (1952),  but M o e d r i t z e r  
& Irani  (1966)  i m p r o v e d  this reac t ion  so that it pro-  
ceeds  a lmos t  quant i ta t ive ly  in mos t  cases.  B e n z y l a m i n e  

t Zwitterionic name: 5-methyl-2-oxido-2-oxo-6-phenyl-l,4,2-oxa- 
zoniaphosphorinan-4-ylmethylphosphonic acid. 
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