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N 1--C2 
C 2 ~ 3  
C 3 ~ 4  
C4--N5 
C11~)14 
C I 1 ~ 1 2  

Table  1. Selected bond lengths (,4) 
.495 (3) c i1-013 
.521 (3~ Cll--011 
.517(31 C12--O21 
.501 (3) C12--O22 
.4388 (I 7) C12--O23 
.4408 (I 8) C12~)24 

1.4441 (19) 
1.4463 (18) 
1.4349 ( I 8 ) 
1.4381 (17; 
1.4450 (18) 
1.4669 ( 18 ) 
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Tautom~rie de la 4-(hydroxyph~nyl- 
m~thyl~ne) isochroman-l,3 dione ~ l'~tat 
solide 

Table  2. Hydrogen-bonding geometry (A, o) 

O m H  • 

N1--HIA. 
NI--HIA.  
N1--HIB. 
NI---HIB. 
NI- -HIC.  
NI - -HIC.  
N5--H5A. 
N5--H5A. 
N5--H5B. 
N5--H5B- 
N5---H5B. 
N5--H5C. 
N5--H5C. 
N5--H5C. 

Symmetry 
I _ _  I "_-, 2 --'7"; 

-A D - - H  H. • .A D. • .A 
• 024 0.83 2.41 3.172 (3) 
• O21 0.82 2.41 2.963 (3) 
-O 14' 0.85 2.30 3. 100 (3) 
.OI4 0.85 2.54 3.050 (3) 
• 024" 0.87 2.28 3.076 (3) 
• O11'" 0.87 2.47 3.074 (3) 
• O I Y' 0.82 2.24 3.049 (3) 
• O12 '' 0.82 2.49 3.1 II (3; 
.OI 1 0.79 2.32 2940  (3) 
• 023'  0.79 2.56 3.123 (3) 
• 021' 0.79 2.56 3.103 (3) 
-012" 0.85 2.35 3.019 (4) 
-022" 0.85 2.49 2.965 (3) 
• 024" 0.85 2.53 3.229 (3) 

codes: (i) 1 - 
( iv)  1 +x, y, z; 

O m H  . 

56 
26 
56 
20 
53 
27 
67 

133 
136 
130 
127 
136 
116 
141 

x, 1 - y , - z ;  ( i i )x ,  ~ - y ,  ~ + z ; ( i i i )  1 - x ,  
iv) l - x ,  ½+y, - 4 - z ; t v i )  l - x ,  l - y , - 1  
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T h e  H a t o m s  w e r e  r ead i ly  l oca t ed  f r o m  a d i f f e r e n c e  F o u r i e r  

m a p  and  w e r e  a l l o w e d  to ref ine  freely.  

D a t a  co l lec t ion :  SMART ( S i e m e n s ,  1995).  Cel l  re f ine-  

men t :  SAINT ( S i e m e n s ,  1995).  D a t a  r educ t ion :  SAINT. Pro-  
g r a m ( s )  u sed  to so lve  s t ruc ture :  SHELXS97 (She ld r i ck ,  

1990; She ld r i ck ,  1997).  P r o g r a m ( s )  used  to ref ine  s t ruc ture :  

SHELXL97 (She ld r i ck  & Schne ide r ,  1997).  M o l e c u l a r  g r aph -  

ics: SHELXL97. S o f t w a r e  used  to p r e p a r e  ma te r i a l  fo r  pub l i -  

ca t ion :  SHELXL97. 

Abstract 
T h e  crys ta l  and  m o l e c u l a r  s t ruc tu re  o f  4 - ( h y d r o x y -  

p h e n y l m e t h y l e n e ) i s o c h r o m a n - l , 3 - d i o n e ,  C 1 6 H I 0 0 4 ,  is 

pre sen t ed .  T h e  m o l e c u l a r  s t ruc tu re  is the  s a m e  as that  
observed in solution and corresponds to the exocyclic 
enolic tautomer. 

We thank Professor W. T. Robinson (University of 
Canterbury) for the X-ray data collection. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: TA1239). Services for accessing these 
data are described at the back of the journal. 
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Commentaire 
A l'6tat solide par IR il a 6t6 suppos6 (Schenckenburger, 
1965) que les isochroman-l,3 diones pr6sentaient la 
structure dicarbonyl4e, (I), alors qu'en solution seule 
la forme (III) est pr6sente (Saba et al., 1996). 
Cette 6tude a 6t6 effectu6e pour v6rifier quel tauto- 
m6re 6tait 6ffectivement pr6sent dans le cristal de 4- 
(hydroxyph6nylm6thyl~ne) isochroman-l,3 dione, (IV). 

R O R _OH 

0 0 0 

(I) (II) (III)  

o 

o 

(iv) 
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Les distances C 3 - - O 1 9  = 1,231 (2) et C l l - - O 2 0  = 
1 ,329(2 )A correspondent aux valeurs des distances 
d 'un  groupement  Csp3--O.  Elles indiquent que la forme 
(Ill) est pr6sente. Dans cette structure, on constate que 
le groupement  carbonyle exocycl ique est sous forme 
6nolique comme h l '6tat liquide. Ce tautom~re est 
stabilis6 par la forte liaison hydrog~ne intramol6culaire 
H 2 0 - - O 1 9  = 1,61 (2)A, (Fig. 1). Le pseudo cycle 
O 1 9 - - C 3 - - C 4 - - C 1 1 ~ O 2 0 - - - H 2 0  est quasi plan. Seul 
l 'hydrog~ne H20 s '6carte de ce plan de 0 ,10(1) ,~ .  
Le groupement  ph6nyl exocyclique C 12-C 17 pr6sente 
un angle dibdre C 4 - - C l l - - C 1 2 - - - C 1 3  de - 6 5 , 5 ( 1 )  °. 
Cette rotation s 'expl ique par la courte distance intra- 
mol6culaire entre H5 et le cycle ph6nyl [2,41 (2),~,]. 
Cette forte int6raction se traduit aussi par une ouverture 
des angles de valence C10-- -C4-- -Cl l  et C 4 - - C l l - -  
C 12 [respectivement 126,5 (1) et 126,4 (1) au lieu de 
120 °] comme le montre le tableau 1. L 'angle  dibdre 
C 1 0 - - C 4  C l l - - C 1 2  est 6gal h 13,4(1) °. Les atomes 
C1, 02 ,  C3, C4, C10 et C5-C9  sont coplanaires; seul 
l ' a tome C3 se trouve 16gbrement d6cal6 de 0,12 (1) A,. 
L 'angle  avec le plan du ph6nyl est de 109,30 (4) °. 

c,5 i 

C 1 3 ~  

C12~ 

~~17 CI6 

c1,,  

o 1 9  

0 1 8 ~  CI 02 

020 

Fig. 1. Un dessin ORTEPII (Johnson, 1976) du compos6 (IV). Les 
ellipsoides de vibration des atomes ont une probabilit6 de 50%. 

Monoclinique 
P21/c 
a = 10,170 (1) ,~, 
b = 12,897 (1) ~, 
c = 9,801 (1) ,~ 
[3 = 105,358 (1) ° 
V = 1239,6 (3) •3 
Z = 4  
Dx = 1,42 Mg m -3 

Dm pas mesur6e 

Param~tres de la maille 
l'aide de 8495 r6flexions 

0 = 1,0-25,6 ° 
~u = 0,103 mm -~ 
T = 298 K 
Prisme 
0,55 x 0,35 x 0,25 mm 
Jaune 

Collection des donndes 
Diffractom~tre Nonius 

Kappa-CCD 
Balayage ~p 
Correction d'absorption: 

aucun 
8495 r6flexions mesur6es 
2451 r6flexions 

ind6pendantes 

1865 r6flexions avec 
I > 20"(/) 

Rint = 0,042 
0max = 25,61 ° 
h = - 1 2  ~ 12 
k = - 1 6  ~ 0 
! = 0 ---, 11 

Affinement 

Affinement h partir des F 
R = 0,042 
wR = 0,074 
S = 0,994 
1865 r6flexions 
181 param&res 
H atomes: voir dessous 
Statistique de comptage 

(m/O')max -- 0,005 
Apmax = 0,54 e ,~-3 
Apmin = -0,21 e A, -3 
Correction d'extinction: 

aucun 
Facteurs de diffusion des 

Waasmaier & Kirfel 
(1995) 

Tableau 1. Parambtres gdomdtriques (A, o) 
O 19---C3 1,231 (2) C I 1---C4 1,375(2) 
O20--C11 1,329 (2) O19. • .H20 1,61 (2) 
C 1 2 ~ 1 1  1,479 (2) 

O20---C 11---C 12 1103(I) C 10----C4--C 11 126.5(1) 
O20--C 11--C4 122,8(1) C 10--C4---C3 117,8(1) 
C 12---CI 1----C4 126.4(1) C11--C4--~3 115,8(1) 

C 13---C12---C 11~C4 -65.5(1) C 12---C 11--C4---C I 0 -13,4(1) 

Tousles hydrog~nes ont 6t6 plac6s en positions th6oriques et 
fix6s. Seul H20 a 6t6 obtenu par Fourier diff6rence. 

Affinement des param~tres de la maille: Kappa-CCD Refer- 
ence Manual (Nonius, 1998). R6duction des donn6es: MAXUS 
(Mackay, 1998). Programme(s) pour la solution de la struc- 
ture: MAXUS. Programme(s) pour l'affinement de la structure: 
MAXUS. Graphisme mol6culaire: ORTEPII (Johnson, 1976). 
Logiciel utilis6 pour pr6parer le mat6riel pour publication: 
MAXUS. 

Partie exp~r imen ta le  

Le compos~ (IV) a 6t6 obtenu selon la m6thode d6crite par 
Saba (1996), par r6action dans tetrahydrofuran (200 ml) de 
chlorure de benzoyle (40 mmol), tri~thylamine (0,12 tool) et 
anhydride homophtalique (40mmol). Apr~s traitement par 
une solution dilu6e d'HC1, la phase organique est lav6e, 
neutralis6e, s6ch~e puis 6vapor6e. Le solide est cristallis~ dans 
du CH2C12. 

Donndes cristallines 

C16H1004 Mo Ka radiation 
Mr = 266,25 A = 0,71073 ,~, 

Des documents compl6mentaires concernant cette structure peuvent 
~tre obtenus ~ partir des archives 61ectroniques de I'UICr (R6f6rence: 
GS 1041). Les processus d'acc~s h ces archives sont donn6 au dos de 
la couverture. 
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Bis(1,3-dioxan-2-yl)arenes: p r e c u r s o r s  to 
l i n k e d  porphyrins 

PAUL G. JENE AND JAMES A.  IBERS 

Compound (I) (Fig. 1) is a precursor for a flexibly 
connected diporphyrin system, 1,4-diporphyrinpropane. 
Selected geometrical data are given in Table 1. The mol- 
ecule sits on an inversion center. The benzene ring is 
planar with a maximum deviation from its mean plane 
of 0.0022 (14),& for atom C5. The two benzene tings 
are parallel by symmetry. These rings are separated by 
8.96 (1)A, measured from the centroid of each ring. 
Since the C 1 - - C 6 - - C 7 - - C 8  torsion angle is 101.2 (2) ° 
and the C6--C7--C8---C8'  torsion angle is -175.1 (2) °, 
the overall conformation is stair-like. Molecules stack 
in an offset manner. The distance between equivalent 
benzene rings in neighboring molecules is 4.69 (1)A. 
Closest contacts are H. . .H  non-bonded interactions 
between the propyl arms of adjacent molecules. The 
dioxane rings assume chair conformations. 

Department of  Chemistry, Northwestern University, 2145 
Sheridan Rd, Evanston, IL 60208-3113, USA. E-mail: 
ibers@ chem.nwu.edu 

(Received 26 February 1999; accepted 8 June 1999) 

Abstract 
The crystal structures of two linked-porphyrin precur- 
sors have been determined. In the crystalline state, 
1,4-bis[2-( 1,3-dioxan-2-yl)phenyl]butane, C24H3004 ,  (I) ,  
exists in a stair-like conformation with dioxane rings 
in chair conformations. The molecule is positioned 
on an inversion center. In the crystalline state, 1,2- 
bis(1,3-dioxan-2-yl)benzene, C14H1804, (II), is arranged 
in zigzag chains. In each chain, molecules of (II) are 
tilted 106.2 (1) ° relative to each other. They are also ori- 
ented to form a weak C- -H. - -O  contact (H..-O 2.43 A). 

Fig. 1. The structure of compound (I). Symmetry-generated atoms 
are shown without labels. Displacement ellipsoids are shown at the 
50% probability level. 

Comment 
Considerable effort (Kadish et al., 1998, and refer- 
ences therein) has been devoted to model systems, es- 
pecially linked porphyrins, for photosynthetic reaction 
centers for Rhodopseudomonas viridis and Rhodobac- 
tersphaeroides (Clement et aI., 1998). The crystal 
structures of two precursors for diporphyrin systems 
are detailed here, namely 1,4-bis[2-(1,3-dioxan-2-yl)- 
phenyl]butane, (I), and 1,2-bis(1,3-dioxan-2-yl)benzene, 
(II). The syntheses of compounds of this type have been 
published previously (Sessler et al., 1990). 

~ . ~  A ~ o .... ,o  
O .~zO j ~,  ~ / / ~ ~  

~ -/- q A...? 

(I) (II) 
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Compound (II) (Fig. 2) is a precursor for the rigidly 
connected system o-diporphyrinbenzene. In Table 2, 
similar bond lengths and angles are listed in pairs. 
The benzene ring is planar with a maximum deviation 
from its mean plane of 0.0037(17),i, for atom C5. 
The two dioxane rings adopt chair conformations. The 
orientation of the dioxane rings does not seem to be 
determined by inter-ring contacts. The shortest atom- 
to-atom distance is 2.32 A between H7A of one ring 
and H llA of the other ring. Molecules of (II) are 
tilted 106.2 (1)A relative to each other (measured as the 
dihedral angle between mean benzene planes of adjacent 
molecules). There is a close interaction (H4A. . .02  = 
2.43 A) between molecules at (x, y, z) and (x, 1 - y ,  

~+z). The fixed C4--H4A distance is 0.95,4,, the 2 
C 4 . . . 0 2  distance is 3.354 (3),& and the C4- -H4A. . . 02  
angle is 164.8 ° . In the crystal structure, molecules of 
(II) form zigzag chains seemingly determined by this 
contact. The acetal C---O bond lengths in (I) and (II) are 
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