
506 1 -CHLORO-3,3,5,5-TETRAPHENYL- 1,3,5,2,4,6-SELENADIPHOSPHATRIAZINE 

SDP.* Table 1 gives the atomic coordinates and 
Table 2 selected bond distances and angles. Fig. 1 
shows the molecule with the numbering scheme. 
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Related literature. The structural parameters of this 
molecule can be compared with those found in the 
six-membered Se-containing rings of (PhC)2Na(SeC1) 
(Oakley, Reed, Cordes, Craig & Graham, 1987) and 
[(Ph2P)(PhC)N3Se]2 (Bestari, Cordes, Oakley & 
Young, 1990) as well as those of the sulfur analog 
(PhEP)2NaSC1 (Burford, Chivers, Hojo, Laidlaw, 
Richardson & Trsic, 1985). 
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tropic temperature factors, H-atom positions and structure factors 
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Structure of 7-Methyl-8-thioxo-7,8-dihydroguanosine Monohydrate 

BY STEVEN B. LARSON,* ELIZABETH M. HENRY, GANESH D. KINI AND ROLAND K. ROBINS 

I C N  Nucleic Acid Research Institute, 3300 Hyland Avenue, Costa Mesa, CA 92626, USA 

(Received 22 June 1989; accepted 22 August 1989) 

Abstract. 2-Amino-7-methyl-9-(fl-D-ribofuranosyl)- 
8(9H)-thioxopurin-6(1H)-one (1) monohydrate, 
CllH15NsOsS.H20, Mr = 347"34, orthorhombic, 
P212~21, a = 6.9207 (2), b = 10.5170 (9), c = 
20.315 (2)/~, V =  1478.6 (2)/~3, Z =  4, Dx = 
1-560 g cm -3, Cu Ka, A = 1.54178/~, /z = 
22.866 cm-1, F(000) = 728, T = 295 K, R = 0.0286 
for 2874 reflections (F_> 4trr). The sugar conforma- 
tion and puckering parameters are 2T~ (C2'-endo), P 
= 156.3 ° and r m  = 38"7 °. The side chain is gauche- 

gauche. The glycosidic torsion angle is 63.6 (2) ° cor- 
responding to the syn conformation which is stabi- 
lized by an O5 ' - -H. . .N3 intramolecular hydrogen 
bond [d(H...N3) = 2.13 (3) A; LO5'--H. . .N3 = 
153 (3)°]. The purine ring is nearly planar [r.m.s. 
deviation: 0-011 (2)/~]; the dihedral angle between 
the pyrimidine and imidazole rings is 0.24 (7) °. All 
possible hydrogen donors participate in hydrogen 
bonding as do all possible hydrogen acceptors 
includin~ the 8-thioxo group [d(H10B...S13)= 
2-79 (2) A; LN10---H10B...S13 = 111 (2)°]. 

* To whom correspondence should be addressed. 

0108-2701/90/030506-03 $03.00 

Experimental. The title compound (1).H20 was syn- 
thesized by the procedure of Henry, Kini, Larson, 
Robins, Alaghamandan & Smee (1989). Colorless, 
transparent prismatic crystals grew from an ethyl 
acetate/methanol/acetone/water solution (18:1 : l : l )  
following chromatography. Table 1 sumarizes data 
collection and refinement. 
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Table 1. Summary of  data collection and refinement 
for (1).H20 

(a)  D a t a  co l lec t ion  (295 K )  i'ii 
Mode 
Scan range (°) 
Background 

Scan rate (o min-1) 
Exposure time (h) ~r 
Stability correction range on I 
20 range (o) 
Range in hkl, min. 

max. 
Total reflections, measured, unique 
Rint 
Crystal dimensions (mm) 
Crystal volume (mm 3) 
Crystal faces 
Transmission-factor range 

w-20 scan 
0-80 + 0.15 tan0 
Scan 0.25 times scan range before 

and after scan 
1.4-16.49 
65-0 
1 "000-1-006 
3.0-152.0 
0 , -  13 , -25  
8,13,25 
6628, 3070 
0-0164 
0.26 x 0.24 x 0.13 
0.00613 
{001}; {011}; {101} 
0.609--0.774 

2874 
277 
1-10 (8) x 10 -6 
1.466 
0.0286, 0.0391 
0.0322 
0.0072, 0.0006 
0.31, -0 .29  

(b) S t r u c t u r e  r e f i n e m e n f "  
Reflections used (F > 4trr) 
No. of  variables 
Extinction parameter 
Goodness of  fit, S 
R, wR 
R for all data 
Max., av. A/tr 
Max., rain. Zip in , IF  map (e A -  3) 

N o t e s :  (i) Uni t -ce l l  p a r a m e t e r s  were  o b t a i n e d  by  l eas t - squares  
r e f i n e m e n t  o f  the  se t t ing  angles  o f  25 ref lect ions  wi th  51-3 < 20 < 
59-8 °. (ii) E n r a f - N o n i u s  C A D - 4  d i f f r a c t o m e t e r  wi th  a g r a p h i t e  
m o n o c h r o m a t o r  was  used.  C r y s t a l  a n d  i n s t r u m e n t  s tabi l i ty  were  
m o n i t o r e d  by  r e m e a s u r e m e n t  o f  th ree  check  ref lect ions  (1,2,11, 
164, 471) eve ry  hour .  A l inear  fit o f  the  intensi t ies  o f  these  
ref lect ions  was  used to  co r r ec t  the  da ta .  (iii) F u n c t i o n  m i n i m i z e d  
w a s  Y~w(IFol - IFcl) 2, w h e r e  w -  ~ = (try- + 0.0004FZ). O'F = F g / 2 I ;  
O'1 = [Npk at- Nbg, + Nb~] '/2. 

OW~ 011 

~St3 

Fig. 1. Thermal-ellipsoid plot of (I).H20 illustrating atom label- 
ing, molecular conformation and intramolecular hydrogen 
b o n d i n g .  T h e  e l l ipsoids  a re  d r a w n  a t  the  5 0 %  p r o b a b i l i t y  level. 

All non-H atomic positions were obtained with 
SHELXS86 (Sheldrick, 1986). All H atoms were 
located in a difference map as peaks of density 

Table 2. Positional and isotropic thermal parameters 
for all atoms in (1).H20 

F o r  n o n - H  a t o m s ,  Ueq = ]Y.,Y.jUoa,*aj*A~ j, w h e r e  A,j is the  d o t  
p r o d u c t  o f  the  i th a n d  j t h  d i r ec t - space  unit-cel l  vec tors .  

x y z v/V~q(A 2) 
N! 0-8577 (2) 0.79043 (12) 0.47442 (6) 0.0339 (3) 
C2 0.8575 (2) 0.81961 (13) 0.54016 (7) 0.0319 (4) 
N3 0.8556 (2) 0.73288 (1 I) 0.58735 (5) 0.0328 (3) 
C4 0-8637 (2) 0-61329 (13) 0.56385 (6) 0-0297 (4) 
C5 0-8678 (2) 0.57576 (14) 0.49905 (6) 0.0319 (4) 
C6 0.8612 (2) 0.66804 (14) 0.44823 (7) 0.03M (4) 
N7 0.8743 (2) 0.44314 (13) 0.49790 (6) 0.0358 (4) 
C8 0-8739 (3) 0.39822 (14) 0.56013 (7) 0-0360 (4) 
N9 0.8702 (2) 0.50416 (I 1) 0-60137 (6) 0.0327 (3) 
N10 0.8561 (3) 0.94355 (12) 0-55639 (7) 0.0443 (4) 
O!1 0.8602 (2) 0.65245 (12) 0.38803 (5) 0-0459 (4) 
CI2 0-8825 (4) 0.3644 (2) 0.43862 (9) 0.0529 (6) 
SI 3 0-87662 (9) 0-24674 (4) 0-58374 (2) 0.0565 (2) 
CI'  0.8505 (2) 0.49395 (13) 0-67233 (6) 0.0323 (4) 
C2' 0.9881 (2) 0-57502 (14) 0.71339 (7) 0.0328 (4) 
C3" 0.8749 (3) 0-58196 (15) 0.77828 (6) 0-0359 (4) 
C4" 0-6632 (2) 0.5871 (2) 0.75565 (7) 0.0362 (4) 
C5' 0.5775 (3) 0.7195 (2) 0.75268 (9) 0.0453 (5) 
02' 1.1747 (2) 0-52403 (13) 0.71744 (6) 0.0423 (3) 
03" 0.9216 (2) 0.46946 (13) 0.81424 (6) 0.0487 (4) 
04' 0.6616 (2) 0.53547 (11) 0.68913 (5) 0.0393 (3) 
05' 0.7010 (2) 0-80766 (1 I) 0.72034 (6) 0.0495 (4) 
OW 0.8648 (2) 1.01860 (15) 0.40363 (6) 0.0521 (4) 
HI 0.854 (3) 0.853 (2) 0.4454 (10) 0.040 (5) 
HIOA 0.884 (4) 0.956 (3) 0-5990 (13) 0.065 (7) 
HIOB 0-854 (3) 1.007 (2) 0.5252 (12) 0.054 (6) 
HI2A 0-946 (4) 0.403 (3) 0-4071 (14) 0-069 (8) 
HI2B 0.963 (5) 0.285 (3) 0-4521 (14) 0-089 (9) 
HI2C 0.752 (5) 0.352 (3) 0.4238 (14) 0.093 (10) 
Hi '  0-878 (3) 0-406 (2) 0.6842 (10) 0.039 (5) 
H2" 1.002 (3) 0.656 (2) 0-6945 (9) 0.037 (5) 
HY 0.913 (3) 0-661 (2) 0.8050 (10) 0.049 (6) 
H4' 0.578 (3) 0.535 (2) 0.7802 (11) 0.047 (5) 
H5'A 0.545 (3) 0.752 (2) 0.7973 (10) 0-052 (6) 
H5"B 0.451 (4) 0.716 (2) 0.7287 (I I) 0.055 (6) 
HOT 1.181 (3) 0.466 (2) 0.7422 (11) 0.049 (6) 
HOY 0.826 (4) 0.432 (3) 0.8277 (14) 0.075 (9) 
HO5' 0-707 (5) 0-789 (4) 0-675 (2) 0.107 (i 1) 
H WA 0.787 (1 i) 0.994 (7) 0-374 (3) 0-22 (2) 
HWB 0.977 (7) 1.035 (4) 0-383 (2) 0.128 (14) 

0-34-0.87 e A -3 at R = 0.050. All positional param- 
eters, anisotropic thermal parameters for non-H 
atoms and isotropic thermal parameters for H atoms 
were refined with SHELX76 (Sheldrick, 1976). Scat- 
tering factors and anomalous-dispersion corrections 
were taken from International Tables for X-ray Crys- 
tallography (1974) except those of H which were 
taken from Stewart, Davidson & Simpson (1965). 
Data were reduced with SDP-Plus (Frenz, 1985); 
least-squares-planes program from Cordes (1983); 
figures were drawn with ORTEPII (Johnson, 1976); 
parameter and geometry tables were produced with 
FUER and structure-factor tables were produced 
with LISTFC (Larson, 1980). The atomic coordi- 
nates are listed in Table 2. Fig. 1 illustrates the atom 
labeling and molecular conformation; Fig. 2 illus- 
trates the unit-cell packing.* 

* T a b l e s  o f  a n i s o t r o p i c  t h e r m a l  p a r a m e t e r s ,  b o n d  leng ths  a n d  
angles ,  b o n d  leng ths  a n d  ang les  i n v o l v i n g  H a t o m s ,  t o r s i o n  angles ,  
h y d r o g e n - b o n d i n g  geome t r i e s ,  l e a s t - squa re s  p l anes  a n d  s t ruc tu re -  
f a c t o r  a m p l i t u d e s  h a v e  been  d e p o s i t e d  wi th  the  Bri t ish L i b r a r y  
D o c u m e n t  S u p p l y  C e n t r e  as  S u p p l e m e n t a r y  P u b l i c a t i o n  N o .  S U P  
52224 (16 pp.) .  C o p i e s  m a y  be o b t a i n e d  t h r o u g h  T h e  Execu t ive  
Sec re ta ry ,  I n t e r n a t i o n a l  U n i o n  o f  C r y s t a l l o g r a p h y ,  5 A b b e y  
Squa re ,  C h e s t e r  C H 1  2 H U ,  E n g l a n d .  
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(a) (b) 

Fig. 2. Crystal packing diagrams of (1).H20 with C--H H atoms 
omitted and hydrogen bonds drawn as thin lines. (a) View along 
the b axis, illustrating the base stacking and the hydrogen-bond 
linking of molecules through the water along the a axis. The 
interplanar spacings of the bases are 3.38 and 3.54 A. (b) View 
along the a axis showing the partial base overlap. 

Related literature. Henry et al. (1989) report the 
synthesis of the title compound and show that the 
immune system stimulatory effects are similar to 
those of 7-methyl-8-oxo-7,8-dihydroguanosine. The 
crystal structure of (1) is isomorphous to that of the 
8-oxo nucleoside (Larson, Cottam & Robins, 1989). 
The C8--S13 bond length is 1.664 (2) A; the r.m.s.d. 
of all other bond lengths involving non-H atoms is 
0.006 A. The r.m.s.d, of all bond angles is 0.54 °. 
Structures of 8-substituted guanosines, most of 
which have immunomodulatory properties, show a 
predominance of syn conformation [e.g. 8-bromo- 

guanosine (Tavale & Sobell, 1970), 8-chloro- 
guanosine (Birnbaum, Lassota & Shugar, 1984), and 
8-methylguanosine (Hamada, Honda, Fujii, 
Fujiwara & Tomita, 1985)] which may be partially 
responsible for such activity (Katze, 1985). Confor- 
mational parameters follow the conventions of 
Altona & Sundaralingam (1972) . . , .  
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3-Hydroxy-l,3-bis(2-thienyl)prop-2-en-l-one 

BY LESLEY A. M. BAXTER, ALEXANDER J. BLAKE,* GRAHAM A. I-IEA~-I*I" AND T. ANTHONY STEPHENSON 

Department of Chemistry, University of Edinburgh, West Mains Road, Edinburgh EH9 3J J, Scotland 

(Received 22 May 1989; accepted 27 September 1989) 

Abstract. C~IHsOzSz, Mr, = 236"31, monoclinic, Cc, a 
= 27.172 (18), b = 5.282 (3), c = 21.835 (17) A, fl = 
136.23 (3) °, V = 2168 A 3, z = 8, Dx = 1.448 Mg m -3, 
A(Mo Ka) = 0.71073 A, /z = 0.450 mm- 1, F(000) = 

* Authors to whom correspondence should be addressed. 
t Present address: Research School of Chemistry, Australian 

National University, PO Box 4, Canberra, ACT 2601, Australia. 

0108-2701/90/030508-03503.00 

976, T = 298 K, R = 0.0687 for 786 unique observed 
reflections. The two independent molecules in the 
asymmetric unit are essentially identical: both are 
approximately planar, with no non-H atom deviating 
by more than 0.10 A from the molecular mean plane. 
The thiophene S atoms are cis to the O atoms of the 
central moiety, whose molecular parameters indicate 

© 1990 International Union of Crystallography 


