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Abstract 
The title compound, Ag+.C10H6NO4 - ,  was obtained by 
mixing N-phthaloylglycine and silver nitrate in aque- 
ous solution. The structure is a three-dimensional net- 
work based on centrosymmetric eight-membered rings 
of dimeric [Ag-carboxylato-O,O']2 units. The Ag poly- 

hedron is a trigonal bipyramid. Each Ag atom is linked 
to three carboxylic O atoms and one carbonyl O atom 
belonging to four N-phthaloylglycinate ligands [ A g ~  
O = 2.225 (2), 2.228 (2), 2.541 (2), 2.612 (2) A], and to 
another Ag atom [Ag--Ag = 2.8465 (2)A]. This Ag- -  
Ag interaction in the dimeric unit is short. One of the 
two carbonyl O atoms of the N-phthaloylglycinate lig- 
and is not involved in the coordination polyhedron. 

Comment 
This work extends our studies of silver coordination 
by carboxylic acids (Jaber, Charbonnier, Faure & Petit- 
Ramel, 1994). N-Phthaloylglycine is formed from the 
condensation reaction between glycine and phthalic 
acid. Two silver complexes with glycine (Gly) have 
been reported previously (Acland & Freeman, 1971). 
In both compounds, Ag(Gly) and Ag(Gly)2.0.5H20, the 
Ag atom exhibits linear coordination. On the other 
hand, no silver complex is known with phthalic acid. A 
priori, the N-phthaloylglycinate ligand can potentially 
coordinate through one carboxylato group and two 
carbonyl moieties. Here, the crystal structure of silver(I) 
N-phthaloylglycinate, (I), is reported. 

\ /  

o 
(I) 

Fig. 1 shows an ORTEP (Johnson, 1965) plot of 
(I) showing the numbering system. The packing is 
shown as a stereoscopic view in Fig. 2. Each Ag 
atom has a trigonal bipyramidal environment. The Ag 
atom is bonded to three carboxylic O atoms belonging 
to three different ligands [Ag---O1 = 2.225 (2), A g -  
O2 i = 2.228(2), Ag--O2 vi = 2.612 (2) A], to one 
carbonyl O atom belonging to a fourth ligand [Ag b 
O3 vii = 2.541 (2)/i,], and to one Ag atom [Ag--Ag i = 
2.8465 (2) /~] [symmetry codes: (i) -x ,  -y ,  1 - z; 

1 (vi) -x ,  1 - y, 1 - z; (vii) x, 1 - y, i + z]. 
The O---Ag---O chain is not linear [OlbAg-- -O2 i = 
160.4 (4)°]. The Ag---O bond lengths inside and outside 
the eight-membered ring and the connected angles are 
comparable with those found in the same structure 
types (Jaber, Charbonnier, Faure & Gebicki, 1994; Chen 
& Mak, 1991a,b; Huang, Lii, Chen & Mak, 1991; 
Smith, Sagatys, Campbell, Lynch & Kennard, 1990; 
Charbonnier, Faure, Petit-Ramel & Loiseleur, 1984; 
Hedrich & Hartl, 1983; Mak, Yip, Kennard, Smith & 
O'Reilly, 1988). 

The carboxylic function of one N-phthaloylglycinate 
ligand is involved in three coordination bonds. These 
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1766 Ag+.CloH6NO4 - 

Fig. 1. Silver coordination around the eight-membered ring [Ag- 
carboxylato-O,Oq2 with 74% probability displacement ellip- 
soids. The H atoms are scaled arbitrarily. Symmetry codes: 
(i) -x, -y, 1 - z; (ii) -x, y -  1, ~ - z; (iii) x, y - l, z; (iv) x, 1 +y, z; 

t l (v) -x, - 1 -  y, l - z; (vi) -x, - y , l - z ; ( v i i )  x , l - y , i + z .  

groups. In the complex, the two O atoms of the 
carboxylato group act in different ways: O1 forms only 
one coordination bond, whereas 0 2  forms two. In the 
same way, only one of the two carbonyl O atoms plays 
a role in the coordination. This can be explained by 
the steric hindrance caused by the large volume oc- 
cupied by the ligand. The short A g - - A g  separation 
is comparable with those found in other dimeric sil- 
ver(I) carboxylates: 2.892 (1)(Jaber, Charbonnier, Faure 
& Gebicki, 1994), 2.809(1) (Mak et al., 1988), 
2.898 (1) and 2.814 (2)(Chen & Mak, 1991a), 2.881 (2) 
(Charbonnier et al., 1984), 2.866(2) (Smith et al., 
1990), 2.855 (1) (Movsumov, Antsyshkina, Ostrikova, 
Karaevea & Porai-Koshits, 1990), 2.800(2), 2.854(1) 
and 2.901 (2)(Chen & Mak, 1991b), 2.861 (1)(Smith, 
Kennard & Mak, 1988), 2.856 (2) and 2.928 (1)(Huang 
et al., 1991), 2.866(2) and 2.836(2).~, (Smith et al., 
1990). 

The crystal is structure is polymeric; a three- 
dimensional network is formed by the four- and 
eight-membered centrosymmetric rings. All the four- 
membered rings are parallel, as are all the eight- 
membered rings. The dihedral angle between an eight- 
membered ring and a four-membered ring is 59.0 (1) °. 

Fig. 2. ORTEP (Johnson, 1965) stereoscopic view of the title 
compound. 

bonds are part of the dimeric unit [Ag-carboxylato- 
O,Ot]2, a s  well as forming the two adjacent four- 
membered (AgO)2 tings, ' fused'  on both sides of 
the eight-membered ring (see Fig. 1). This structure 
type, possessing alternating eight- and four-membered 
rings, is known for other silver(I) carboxylates (Jaber, 
Charbonnier, Faure & Gebicki, 1994; Mak et al., 1988; 
Chen & Mak, 1991a,b; Huang et al., 1991; Smith et 
al., 1990; Charbonnier et al., 1984; Hedrich & Hartl, 
1983). Both the eight- and four-membered rings are 
centrosymmetric, as found in some related crystals 
( C h e n &  Mak, 1991a,b; Huang et al., 1991; Smith et 
al., 1990). 

The N-phthaloylglycinate ligand presents two donor- 
type functional groups: the carboxylic and carbonyl 

Experimental 

A 0.05moll - l  aqueous solution of N-phthaloylglycine 
(200 ml) was adjusted to pH 3. On addition of 0.01 mol of 
solid silver nitrate, a white precipitate was obtained; this was 
isolated by filtration and carefully washed. This precipitate 
was redissolved in hot water and colourless transparent crys- 
tals were formed by slow evaporation in the dark. 

Crystal data 

Ag÷.CIoH6NO~ - Mo Ka radiation 
Mr = 312.0 A = 0.7107/~ 
Monoclinic Cell parameters from 25 
C2/c reflections 
a = 27.571 (4)/~, 0 = 11.6-23.1 ° 
b = 5.062 (1) A # = 2.08 mm-1 
c - 17.284 (3)/~ T = 291 K 
/3 = 127.63 (1)o Needle 
V = 1910 (1)/~3 0.5 × 0.1 × 0.05 mm 
Z = 8 Colourless 
Dx = 2.17 Mg m -3 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
w-4/30 scans 
Absorption correction: 

I/3 SCan 

Train = 0.852, Tmax = 

1.000 
4721 measured reflections 
2401 independent reflections 

1839 observed reflections 
[1 > 3a(h] 

Rim = 0.028 
Om~ = 30 ° 
h = - 3 8 - - 0  38 
k = - 7 - + 7  
l = 0 ~  16 
3 standard reflections 

frequency: 60 min 
intensity decay: 0.5% 
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Refinement 

R e f i n e m e n t  on  F 
R = 0 .017  
wR = 0 .019  
S = 1.48 
1839 ref lec t ions  
164 pa rame te r s  
O n l y  coo rd ina t e s  o f  H a toms  

ref ined  
w = 1/tr2(Fo) 

(A/O-)max = 0.01 
Apm~x = 0 .42  e / ~ - 3  
mpmin = - 0 . 5 2  e / ~ - 3  
Extinction correction: none 
Atomic scattering factors 

from International Tables 
for  X-ray Crystallography 
(1974,  Vol. IV) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (~2) 

Beq = (4 /3)Ei~fl3ijai.aj. 

x y z Beq 
Ag -0.01553 (1) -0.18509 (4) 0.42605 (1) 2.821 (4) 
Ol 0.04167 (6) 0.0631 (3) 0.4039 (1) 2.95 (4) 
02 0.04948 (6) 0.3831 (3) 0.50013 (9) 2.75 (4) 
03 0.05855 (6) 0.5620 (4) 0.2307 (1) 3.04 (4) 
04 0.18642 (7) 0.0546 (4) 0.5006 (1) 4.00 (5) 
N 0.11646 (7) 0.3336 (4) 0.3759 (1) 2.37 (4) 
C1 0.05892 (8) 0.2835 (4) 0.4437 (1) 2.18 (5) 
C2 0.09540 (9) 0.4623 (5) 0.4251 (1) 2.60 (5) 
C3 0.09530(8) 0.3911 (4) 0.2811 (1) 2.20(5) 
C4 0.12825 (8) 0.2072 (5) 0.2609 (I) 2.23 (4) 
C5 0.16705 (8) 0.0525 (5) 0.3428 (1) 2.40 (5) 
C6 0.20392 (9) -0.1377 (6) 0.3457 (2) 3.26 (6) 
C7 0.20019 (9) -0.1682 (6) 0.2623 (2) 3.64 (6) 
C8 0.16195 (9) -0.0122 (6) 0.1807 (2) 3.43 (6) 
C9 0.12515 (9) 0.1808 (6) 0.1781 (1) 2.86 (5) 
C10 0.16010 (9) 0.1338 (5) 0.4179 (1) 2.61 (5) 
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N---C3 1.394 (3) 

O 1--Ag--Ag ~ 85.8 (5) O I--Ag---O2 i 160.4 
Ag--O 1---C 1 118.9 (2) C3----C4--C9 130.0 
C2--N----C3 124.6 (2) C5---C4---C9 121.5 
C2--N----C 10 123.5 (2) C4---C5----C6 121.7 
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O3----C3---C4 130.2 (2) O4---C 10---N 124.2 
N---C3----C4 105.6 (2) 04 C10---C5 129.6 
C3---C4--C5 108.5 (2) N--C 10----C5 106.2 
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<4) M o n o ( a m i n o c a r b o x y l a t o ) c o b a l t ( I I I )  (3) 
(4) C o m p l e x e s  Posses s ing  Only  Vic inal  and <4) 
(4) C o n f o r m a t i o n a l  A s y m m e t r y .  IV.  Si lver(I)  
(5) 
(3) mer-(NO2),trans-(NH2,NH3)-[(S)-alaninato]- 
~4) a m m i n e t r i n i t r o c o b a l t m e ( I I I )  M o n o h y d r a t e  
(4) 
(2) 
(2) 
(3) 
(2) 
(2) 
(2) 
(3) 
(3) 
(2) 
(3) 
(2) 
(2) 

Symmetry codes: (i) - x ,  - y ,  1 - z; (ii) - x ,  y - 1, ½ - z; (iii) x, y - 1, z. 

Ca lcu la t ions  we re  p e r f o r m e d  us ing  SDP (B. A. Frenz  & Asso -  
c ia tes  Inc.,  1982)  on  a D E C  M i c r o V A X  3 1 0 0 - 8 0  c o m p u t e r  at 
the Cen t re  de  Di f f rac tom6t r i e  A u t o m a t i q u e ,  Univers i t6  L y o n  I. 
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Lists of  structure factors, anisotropic displacement parameters, H- 
atom coordinates and bond distances and angles involving H atoms 
have been deposited with the IUCr (Reference: PAl 128). Copies may 
be obtained through The Managing Editor, International Union of  
Crystallography, 5 Abbey Square, Chester CH1 2HU, England. 

Abstract 
The structure of Ag[Co(C3H6NO2)(NOE)a(NH3)].H20 
consists of silver cations, complex anions and molecules 
of water. The five-membered chelate ring adopts a very 
fiat strained A-envelope conformation with a methyl side 
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