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Table 2. Selected geometric parameters (~, °)for 
(I) and (II) 

(I) 
O(1)--C(9) 1.367 (3) O( 1 )---C(2) 1.436 (4) 
O(4)----C(4) 1.228 (4) O(7)---C(7) 1.353 (4) 
C(3)---C(4) 1.497 (4) C(3}---C(2) 1.502 (5) 
C(4)----C(10) 1.454 (4) C(5)---C(6) 1.371 (5) 
C(5)---C(10) 1.393 (4) C(6)--C(7) 1.401 (4) 
C(7)---C(8) 1.377 (4) C(8)--C(9) 1.382 (4) 
C(9)---C(10) 1.399 (4) 

(n) 
O(1}---C(2) 1.389 (6) C(2}---C(20) 1.501 (7) 
0(4)--4=(4) 1.223 (6) C(4)--C(I 0) 1.464 (6) 
O(7)---C(11) 1.416 (6) C(5)---C(10) 1.396 (7) 
O(12B)--C(12) 1.313 (6) C(7)---C(8) 1.379 (6) 
C(2)---C(3) 1.442 (9) C(9)---C(10) 1.389 (6) 
C(3)---C(4) 1.501 (7) C(11)----C(12) 1.499 (7) 
C(5}----C(6) 1.361 (7) C(20)---C(21) 1.369 (8) 
C(6)---C(7) 1.397 (7) C(21)---C(22) 1.385 (9) 
C(8)--C(9) 1.397 (6) C(23)----C(24) 1.332 (12) 
O(1)---C(9) 1.367 (5) C(13)--C(14) 1.464 (11) 
O(7)---C(7) 1.372 (5) C(20}---C(25) 1.376 (8) 
O(12A)---C(12) 1.194 (6) C(22)----C(23) 1.356 (10) 
O(12B}----C(13) 1.456 (7) C(24)---C(25) 1.369 (10) 

O(7)--C(I1)---C(12) 107.3 (4) O(12A)---C(12)---O(12B) 125.1 (4) 
O(12A)--C(12)--C(ll) 125.1 (5) O(12B)--C(12)--C(ll) 109.8 (4) 
O(12B)---C(13)--C(14) ll0.1 (6) C(2)--C(20)---C(21) 120.8 (5) 
C(2)---C(20)---C(25) 120.1 (5) C(21)--C(20)--C(25) ll9.1 (5) 
C(20)--C(21)--C(22) 119.6 (5) C(21)--C(22)--C(23) I 19.8 (6) 
C(22)--C(23)---C(24) 120.8 (7) C(23)--C(24)--C(25) 120.6 (7) 
C(20)--C(25)--C(24) 120.0 (6) 

The structures of (I) and (II) were solved by direct methods 
and refined by full-matrix least squares. The phenyl ring in (I) 
shows disorder over two positions, denoted a and b, with an 
assumed occupancy of 0.5 for each. All H-atom parameters 
in (I) and (II) were refined, with the exception of the H 
atoms attached to the disordered phenyl rings in (I) and the 
H atoms bonded to C(2) and C(3) in (II), which were refined 
with isotropic displacement parameters using a riding model. 
The absorption correction applied to the data for (II) was not 
calculated using a crystal-based method due to a lack of strong 
reflections at high values of X suitable for ~p-scans, and as the 
crystal used was in the form of a thin needle, it was difficult 
to index the faces for an analytical correction. 

Data collection, cell refinement and data reduction: Siemens 
P3/P4 data collection software (PC version). Structure solution 
and refinement, molecular graphics and preparation of material 
for publication: SHELXTL/PC (Sheldrick, 1990). 
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Abstract 
The structure of 2-ammonioanilinium bis(dihydrogen- 
phosphate), C6HIoN2+.2H2PO4 - ,  consists of  alternating 
and imbricated sheets of  phosphate anions and organic 
cations linked by hydrogen bonds. 

Commentaire  
L'6tude de l'int6raction de la base 1,2-NH2C6HnNH2 
avec les diff6rents acides phosphoriques, nous a 
permis de pr6parer les phosphates organiques (1,2- 
NH3C6H4NH3)H2P207 et (1,2-NH3C6HnNH3)2P4012,- 
2H20 (Soumhi & Jouini, 1995a,b). Dans ce travail, nous 
d6crivons la structure cristalline d'un nouveau phosphate 
de la m~me base, (1,2-NH3C6H4NH3)2H2PO4, (I). 

~ NH~" (H2PO4)2 

NH~ 

(I) 

La Fig. 1 montre en projection parall~lement h l'axe 
a, une alternance de couches inorganiques (H2PO4)- et 
organiques ( N H 3 C 6 H 4 N H 3 )  2+ imbriqu6es. Chaque an- 
ion (H2PO4)- est connect6 ~ trois de ces voisins dans 
la couche par des liaisons hydrog~ne fortes [O. . .O 
2,546 (2), 2,568 (2), 2,584 (2) et 2,667 (2)/k]. Les car- 
act6ristiques g6om6triques de ces anions concordent 
avec celles de (H2PO4)- dans la structure de (1,4- 

Acta Crystallographica Section C 
ISSN 0108-2701 ©1995 



1884 C 6 H I o N ~ + , 2 H 2 P O 4  - 

H O C 6 H 4 N H 3 ) H 2 P O 4  ( S o u m h i ,  D r i s s  & J o u i n i ,  1994). 
L e s  c a t i o n s  o r g a n i q u e s  n e  f o r m e n t  a u c u n e  l i a i s o n  en -  
t re  e u x  m a i s  s o n t  c o n n e c t ~ s  p a r  d e s  l i a i s o n s  d ' h y d r o g ~ n e  

a u x  d e u x  c o u c h e s  i n o r g a n i q u e s  qu i  les  e n c a d r e n t ,  la 

c o h 6 s i o n  d e  la  s t r u c t u r e  e s t  a i n s i  a s s u r &  p a r  u n  r 4 s e a u  
t r i d i m e n s i o n n e i  d e  l iasof is  H.  S u r  les  s ix l i a i s o n s  
N ~ H . . . O ,  u n e  s e u l e  e s t  fo r t e  I N . . . O  2 , 6 5 2  (3) ~,] 
( B l e s s i n g ,  1986;  B r o w n ,  1976) .  L e s  d i s t a n c e s  N.  • .O d e s  

c i n q  au t r e s  v a r i e n t  d e  2 , 8 1 8  (3)  ?~ 2 , 9 2 3  (3),~,. 

Collection des donnOes 
Diffractom6tre CAD-4  
Balayage w/20 
Pas de correct ion 

d ' absorp t ion  
2133 r6flexions mesurEes 
2007 r6flexions 

ind6pendantes  
1817 r6flexions observ6es 

[I > 2o'(/)1 

Rint = 0,0076 
0max = 24,96 ° 
h = - 7  ---~ 7 
k = - 1 0  ---* 11 
l = 0 ---~ 11 
2 r6flexions de r6f6rence 

fr6quence: 120 min  
variation d ' intensit6:  

1,57% 

Fig. 1. Projection selon l'axe a de la structure de (1,2- 
NH3C6H4NH3)2H2PO 4. Les ellipsoides thermiques correspondent 

50% de probabilit6. Les atomes d'H sont repr6sent6s par des petits 
cercles de diam~tres arbitraires. 

P a r t i e  exp4rimentale 

L ' o r t h o p h 6 n y l ~ n e d i a m m o n i u m  bis (d ihydrog6nophosphate)  a 
6t6 obtenu par  6vaporat ion lente d ' u n e  solut ion aqueuse 
contenant  des quantit6s s tochiom6tr iques  d 'or thoph6nyl6ne-  
d iamine  et d ' ac ide  phosphor ique .  

Donndes cristallines 
C6HloN2+,2H2POg - Mo  Ka radiation 
Mr = 304,13 A = 0,71069/~,  
Tricl inique Param~tres de la mail le  
P 1  l 'a ide  de 25 r6flexions 
a = 6,7156 (5 ) /~  0 = 1 4 - 1 6  ° 
b = 9,8164 (7 ) /~  # = 0,417 m m  - l  
c = 10,0980 (5)/~, T = 293 (2) K 
a = 66,884 (4) ° Pr isme 
/3 -- 73,282 (5) ° 0,4 x 0,4 x 0,3 m m  
7 = 73,301 (6) ° Incolore 
V- -  574,76 (7) ~3 
Z = 2  
Dx = 1,757 Mg m -3 

Affinement 
Aff inement  ~ par t i r  des F 2 
R[F 2 > 2 a ( F  ~')] = 0,0304 
wR(F 2) = 0,0793 
S = 1,112 
2007 r6flexions 
220 param~tres 
T o u s l e s  param6tres des 

a tomes  d 'hydrog~ne  
affin4s 

w = 1/[o'2(Fo 2) + (0,0361P) 2 
+ 0,5395P] 

o~ P = (Fo 2 + 2F~)/3 
(A/o')max = - 0 , 0 5 5  

Apma~ = 0,442 e / ~ - 3  
mpmin = - 0 , 2 7 7  e A -3 
Correct ion d 'ext inct ion:  

SHELXL93 (Sheldrick,  
1993) 

Coefficient  d 'ext inct ion:  
0,038 (3) 

Facteurs de diffusion des 
International Tables for 
Crystallography (1992, 
Tome C, Tableaux 4.2.6.8 
et 6.1.1.4) 

T a b l e a u  1. Coordonndes atomiques et facteurs d'agitation 
thermique isotrope ou isotrope ~quivalents (/%,2) 

Uiso pour les atomes d'hydrog~ne, U~q = (1/3)~i~jUij~ai.aj 
pour les autres. 

x y z U6q/Uis o 
PI 0,66386 (8) 0,09049 (6) 0,27561 (6) 0,0248 (2) 
P2 0,22091 (8) 0,25001 (6) -0,00062 (6) 0,0212 (2) 
O11 0,7737 (3) 0,0043 (2) 0,1727 (2) 0,0439 (5) 
O2l 0,4284 (2) 0,0966 (2) 0,3310 (2) 0,0386 (4) 
031 0,7762 (3) 0,0295 (2) 0,4087 (2) 0,0466 (5) 
O41 0,6936 (3) 0,2584 (2) 0,1965 (2) 0,0336 (4) 
O12 0,3284 (3) 0,3667 (2) -0,0080 (2) 0,0319 (4) 
022 0,0050 (2) 0,3015 (2) -0,0404 (2) 0,0288 (4) 
032 0,1893 (3) 0,1302 (2) 0,1581 (2) 0,0355 (4) 
002 0,3778 (3) 0,1628 (2) -0,1035 (2) 0,0331 (4) 
N1 0,8136 (3) 0,1797 (2) 0,8276 (2) 0,0285 (4) 
N2 0,6625 (3) 0,4845 (2) 0,8222 (2) 0,0273 (4) 
C1 0,7918 (3) 0,3034 (2) 0,6884 (2) 0,0234 (4) 
C2 0,7213 (3) 0,4511 (2) 0,6861 (2) 0,0216(4) 
C3 0,7042 (4) 0,5674 (3) 0,5541 (3) 0,0313 (5) 
C4 0,7552 (4) 0,5347 (3) 0,4259 (3) 0,0395 (6) 
C5 0,8211 (4) 0,3870 (3) 0,4293 (3) 0,0416 (6) 
C6 0,8393 (4) 0,2705 (3) 0,5607 (3) 0,0336 (5) 
HO31 0,708 (5) -0,007 (4) 0,483 (4) 0,05 (1) 
HO32 0,270 (6) 0,125 (4) 0,212 (4) 0,07 (1) 
H001 0,802 (5) 0,269 (3) 0,127 (3) 0,052 (9) 
HO42 0,330 (6) 0,105 (4) -0,118 (4) 0,07 (1) 
H1N1 0,860 (5) 0,207 (3) 0,887 (3) 0,047 (8) 
H2N 1 0,685 (6) 0,I 53 (4) 0,876 (4) 0,060 (9) 
H3N1 0,907 (6) 0,101 (4) 0,808 (4) 0,07 (1) 
HIN2 0,763 (5) 0,460 (3) 0,863 (3) 0,040 (8) 
H2N2 0,619 (5) 0,585 (4) 0,803 (3) 0,047 (8) 
H3N2 0,538 (5) 0,436 (4) 0,889 (4) 0,062 (9) 

T a b l e a u  2. Paramdtres g~om~triques (/~, °)  

Pl-----Ol 1 1,494 (2) P1. • .P1 ii 4,327 (1) 
Pl----021 1,510 (2) NI---C1 1,465 (3) 
P1---O31 1,557 (2) N2---C2 1,456 (3) 
PI----O41 1,568 (2) C1---C6 1,378 (3) 
P2---O12 1,488 (2) C1---C2 1,383 (3) 
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P2---O22 1,508 (2) C2----C3 1,382 (3) 
P2---O32 1,570 (2) C3---C4 1,381 (4) 
P2--O42 1,572 (2) C4---C5 1,378 (4) 
PI. • .P2 4,213 (1) C5---C6 1,380 (4) 
PI. • .P2 i 4,262 (1) 

O1 I--P1---4321 116,9 (1) O32--P2---O42 106,3 (1) 
Ol 1--P1----O31 109,8 (1) C6----C 1----C2 120,6 (2) 
O21--P1--O31 109,4 (I) C6--CI--NI 119,3 (2) 
O11--P1---O41 108,7 (1) C2---CI--N1 120,1 (2) 
O21--P1---O41 106,5 (1) C3---C2---C1 119,8 (2) 
O31--P1----O41 104,8 (1) C3--C2--N2 119,8 (2) 
O12--P2----O22 118,11 (9) C1----C2--N2 120,3 (2) 
O12--P2---4)32 111,11 (9) C4---C3----C2 119,5 (2) 
O22--P2---O32 1 04,97 (9) C5---424--C3 120,3 (2) 
O12--P2---~42 106,21 (9) C4----C5---C6 120,3 (2) 
O22--P2---O42 109,55 (9) C1----C6---C5 119,3 (2) 

Codes de sym6trie: (i) 1 + x, y, z; (ii) 1 - x, - y ,  1 - z. 

Tableau 3. Distances et liaisons hydrogdne (A., o) 

D - - H . . A  
03 I--HO31..O21i 
O41--HO41 • .O22 ii 
O32--HO32..O21 
O42--HO42..O1 liii 
N1--HIN1. -022 iv 
N 1--H2N1..O42 v 
N1--H3N1..O11 vi 
N2--H1N2..022 iv 
N2--H2N2..O41 vii 
N2--H3N2..O12 v 

D - - H  H. • .A D. • .A D--H. • .A 
0,76 (3) 1,82 (3) 2,584 (2) 173 (4) 
0,85 (3) 1,83 (3) 2,667 (2) 171 (3) 
0,85 (4) 1,72 (4) 2,568 (2) 174 (3) 
0,80 (4) 1,75 (4) 2,546 (2) 172 (4) 
0,90 (3) 1,95 (3) 2,825 (3) 163 (3) 
0,92 (4) 1,99 (4) 2,845 (3) 154 (3) 
0,89 (4) 2,12 (4) 2,840 (3) 137 (3) 
0,82 (3) 2,06 (3) 2,818 (3) 152 (3) 
0,90 (3) 2,22 (3) 2,923 (3) 135 (2) 
1,02 (4) 1,64 (4) 2,652 (3) 177 (3) 

Codes de sym6trie: (i) 1 - x, - y ,  1 - z; (ii) 1 +x, y, z; (iii) 1 - x, - y ,  - z ;  
(iv) l+x,y, l+z; (v)x,y, l+z; (v i )2 -x ,  - y ,  1 -z ;  (vii) 1 - x ,  1 - y ,  1 -z .  

La largeur de scan est (0,7 + 0,35tg0) °. Les intensit6s ont 
6t6 corrig6es des facteurs de Lorentz et de polarisation. La 
structure a 6t6 r6solue par les m6thodes directes (SHELXS86; 
Sheldrick, 1990) puis affin6e par la m6thode des moindres 
carr6s (SHELXL93; Sheldrick, 1993). 

Collect ion des donn6es: CAD-4 Software (Enraf -Nonius ,  
1989). Affinement  des param~tres de la maille: CAD-4 Soft- 
ware. R6duction des donn6es: MolEN (Fair, 1990). Le dessin 
de la structure a 6t6 o b t e n u / l  l 'a ide du programme ORTEPII 
(Johnson, 1976). 
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Abstract 
The configurations at the ring junctions of the tri- 
cyclic pyrans (1RS,2SR,6RS,7RS,8RS)-6,7-dihydroxy- 
3-oxatricyclo[6.6.0.02'7 ]tetradec- 1 -yl acetate, C15 H2405, 
and (1RS,2RS,6SR,7SR,8RS)-6,7-dihydroxy-3-oxatri- 
cyclo [ 6.6.0.02,7 ] tetradec- 1 - yl acetate monohydrate, 
C15H2405.H20, indicate that, in the reactions leading 
to these compounds, hydroxylation always takes place 
on the less hindered side of the substrate, and that the 
heterocycle exerts greater steric hindrance than the car- 
bocycle. The structures and conformations of the two 
stereoisomers and their hydrogen bonding are discussed. 

Les listes des facteurs de structure, des facteurs d'agitation thermique 
anisotrope, des coordonn6es des atomes d'hydrog~ne et des distances 
et angles des atomes d'hydrog~ne ont 6t6 d6pos6es au d6p6t d'archives 
de I'UICr (R6f6rence: DUll20).  On peut en obtenir des copies 
en s'adressant /t: The Managing Editor, International Union of 
Crystallography, 5 Abbey Square, Chester CH1 2HU, Angleterre. 
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Comment 
During our studies on the chemistry of new polycyclic 
pyrans (Jamart-Gr6goire, Mercier-Girardot, Ianelli, 
Nardelli & Caub~re, 1995), we had to consider the 
bishydroxylation of compound (1) and the stereochem- 
istry of the glycols (2) obtained according to the scheme 
below [isomers have a or b appended to the compound 
identifier, e.g. (la) and (lb)]. 

H OsO4 HO 

H OAt: tBuOH-H20 H O.~ 

(la) (2a) 

H OsO4 H ~  
K3Fe(CN) 6 

)n K2CO 3 '" )n 

H OAe tBuOH-H20 H OAe 

(lb) (2b) 
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