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CRYSTAL S I R U C T U R E  OF 1 -C 2' 3 ' ,5 ' -TRI  -0-ACETYL-6-D 

4 1  BOFURANOSYL> -3-ACETOXY -8-PY RI DONE 

AN ANTITUMOUR AGENT 

- 
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ABSTRACT 

1 -C 2' , 3' , 5' -Tr i -0-acetyl - (3- U-r i bofuranusyl5 - 3 -acetoxy 

-~ -pyr id6r~e ,crys t ,a l l i s ed  i n  s p a c e  group Pa wi th  Z=&' and cell  

A. 

p=W. 30C4So. The s t r u r t . u r e  w a s  so lved  by di rec t  methods and 

r e f i n e d  by f u l l - m a t r i x  l e a s t - s q u a r e r  Lo a f i n a l  K v a l u e  of 

0.061 for -1847 observed r e f l e c t i o n s .  The suga r  pucker is 

0 
1 

pat-ameter s &=l2.446< 2S , h=1 0. d l  5 C  25 , g=7. BQQC 2 5  

* Cor r esperrdener 

731 
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CRYSTAL STRUCTURE OF A PYRIDONE NUCLEOSIDE 733 

EXPEKI MEMTAL 

so lu t ion .  The c r y s t a l  used for X-r-oy dat-.a co l lecLion  had 

approximate dimensi ons of' . 26x. 26:t. 35rnm . Systematic  absetncez 

r'OkO ," k=i+L+i;t i nd ica t ed  t-he space group t o  be 

3 

Pa 1ntertsi t .y daLa were collect-.ed on a N o i - d u s  CADQ 

d i f f r ac twne te r  w i  t k  monuchtramated C i ~ K c t  r a d i a t i o n ,  X = i .  5 4 1 8 A .  
0 

1' 

Lattdice parameters determined from t h e  8 values for 2% 

- -3 -1 cm .2=;':. Fi0005 =432, pCCuMat3 =8. 73 cm . A Lotal of 3'555 

re f l ec t . iuns  w i t h  -id I )r I id,-3 I k: 5 i 2 , U  -I 1 5 GJ w e r e  

recoirded. Lorentz  and p o l a r i z a t i o n  c o r r e c t i o n s  were app l i ed  

but. no absorpti  on correct i on. W 1858 unique r e f 1  ecti o r l s ,  1847 

had 1230CI3 and w e r e  considered t o  he observed. The st . ruct .ure  

w a s  solved by direct- methods us- i rq  t.he pi"0gram MULTAN 78 . Of 

t-he 12 phase 3et.s developed, the s o l u t i o n  with the h ighes t  

combined f i g u r e  of rrserit C E .  2875 produced art E-map on which 

15 out of BEl non-H atan= were locat-ed. The remainirlg t s a n - H  

at,orfs were located i'roJIi a weight-,ed electron d e n s i t y  map. The 

s t ruc t .u re  w a s  r e f ined  Ly f u l l  -mat.rix l ea s t - squa res ,  fij-.st. 

i sot . r -opical ly  t o  K=O. 114 and then a n i s u t r o p i e a l l y  t.0 R=O. 074 

2 

using +-he SHELX7B3 program. Of the 21 H atorfls+ 13 w + p e  

located en a di f - f erence  elect-rort d e n s i t y  n-ap, and +-he reat, 

were P O S ~  t i  oned geometr i call y. The ii  nal R val ue is 0.051. 
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134 DAS ET AL. 

ALomic s r a t t , e r i n y  fact-ors for non-H atons were t aken  f r 6 m  

C r o m r r  and Waber C~BBSS‘  and for H-atoms f r o m  SXeward et a1 

C I &3E> ’. The quant  i t y m i  m i  m i  zed w a s  2wC : Fo : - : Fc : 5 w i  t h  w = l  . 
Tab1 e 1 1 i stc, t- he ref 1 ned a t r s m i  (I parameter a. 

2 

RESULTS AND D I  S C U S I  ON 

F ig .1  is a minimum o v e r l a p  view of’ Lhe mlecuu le  showing t h e  

number i big scheme. The n l o l  ecul air geotretr y co r i s i  sti ng of bond 

d i s t a n c e s  and angles and selected torsian a n g l e s  is listed in 

Table 2.The bond l e n g t h s  of t h e  base  a g r e e  s a t l s f a c t o r l l y  

w i  Lh those of 3-deoza-4-deoxy ur i di  ne C wean devi  at i on 0.084A3 

and 3-deazaur id ine  . There are no r i g n i f i c a n t .  d i f f e r e n c e s  in 

o d 

7 

bond a n g l e s  in t h e s e  s t r u c t u r e s .  The pyr idone  r i n g  is n e a r l y  

p l a n a r ,  with a rms d e v i a t i o n  of atomic d isp lacements  f rotm t h e  

r i ng p l ane  of  0. UO9A <Tab le  35. The C2-02 bond, 1 . 2 3 5 C 7 S A ,  is 

s l i g h t l y  longer  than the expected va lue  f o r  an isolated C=O 

double  bond, 1 .20PA. d u e  t 6 con j  uyati  ar t  w i  t h t h e  r i rig . Thi s 

6 6 

efi’ect is evidenced by the fou r  acetyl carbonyl  bond 

sli stances C 7 - 0 7 , 1 . 1 8 J C 8 >  t 

Q 
C i 0 ’ - 6 1 0 ’ , 1 . 1 7 H C a S , C ~ ’ - ~ ’ , 1 . 1 ~ ~ ~ 8 ~ , ~ n d  C8 ’ -08’ ,1.163C 9 5  A, 

whlch are a11 s l i g h t l y  s h o r t e r  t h a n  the (22-02 bond 1eriytl-r.Iri 

the f u r a n o s e  r i n g  C1 ‘-0.4’ ,1. 4 1 9 C 7 5 A .  1s s i g n i f l c a r i t l y  s h o r t e r  

than  Cd ’ -04 * ,1.490C 8 5  A. Si m i  1 ar di f f e r  ences are t r equent  1 y 

observed in t h i s  t y p e  of sugar  ring, as f o r  example ~ r i  

3’-E;’-Di - O - a c e t y l t h y m i d i n e * ,  and are a t t r i b u t e d  ’ t o  +-he 

0 

delocalination bf electroris from 04’ t o  C1’ anti bonding 

o r b i t a l s .  A n o t e a b l e  excep t ion  to t h i s  rule is found i n  
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CRYSTAL STRUCTURE OF A PYRIDONE NUCLEOSIDE 735 

0. 6486i 4:) 

13 .7326C 3 3  

0 .  5451C43 

0. L3436i 43 

0.8378i 3 5  

3 .  H82Bi 35 

0.7383C 3 5  

0.7dd0C d3 

0. $1 d8 i  53 

0. B2l HC 43 

0. Q82l C 5 3  

0.6481 C 5 5  

0.  ’3471 C ’35 

0 .  dEi58i 51 

(3. 461 YC [35 

0.9585i 5 5  

0.5467C 51 

0.5539c 8 5  

0 .75d1 i d3 

(continued) 
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Table 1. cont inued  

DAS ET AL. 
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137 CRYSTAL STRUCTURE OF A PYRIDONE NUCLEOSIDE 

( c o n t i n u e d )  
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7 38 DAS ET AL. 

Table 2. continued 

Bond angl asC dag . 3  

CB-Nl -C1 ’ 

C2-Nl -C1’ 

CZ-N1 -Cf3 

C3-03-C7 

C2’ -=’ -C10* 
C3’ -03’ -C8’ 

C1’ -0d’ -C4’ 

CS’-@’-CS’ 

N1 -C%-O2 

U2-CB-CS 

N1 -C2-C3 

03-C3-C2 

CB-C3-C4 

03-C3-C4 

c3 -C4-C5 

c4 -C5-C6 

N1 -Cd-CS 

03-C7-*7 

07 -C7 -C8 

03-C7-C8 

N1 -Cl ’ -04 ’ 

122 . 5 c  53 

115.1Ld3 

183.4c53 

115. Be53 

117.0t55 

114.6C53 

110.0C43 

216. SCS) 

126.1C65 

l a 3 . 1 C B 3  

113.8C53 

118.3CS> 

123.7C 63 

1 ~ 8 .  acm 
118. fXf33 

119.5cf33 

120.8t 63 

121. Be63 

128. 7c 7 5  

ill. dC63 

108.3C43 
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CRYSTAL STRUCTURE OF A PYRIDONE NUCLEOSIDE 739 

-9. ac 2 4 3  

im. 2 c 1 m  

-00. sc 1 85 
-85. er: so;, 

-7Y. 7c 163 

174. bC 145 

-24. dC 193 

-178. Xi63 

ca1 cul a t i  o n s  of +*he 1 e a s t - s q u a r e s  pl a r l e s .  

Plane 1 Pyridorle r i n g .  

(continued) 
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740 DAS ET A L .  

Table 3 .  continued 

P1 anr 

1 -a 

D-H---A IS-H U---A H---A D.-H.--- A 

Symmetry code 

i x,  y ,  2-1 

i i  x, y ,  z+i  

i i i  X I  y-1.2 
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CRYSTAL STRUCTURE OF A PYRIDONE NUCLEOSIDE 741 

Fig. 1 Stereoview o f  t h e  molecule.  

Fig.2 Stereoview of  the  packing  i n  the  u n i t  c e l l  of  
t h e  t i t l e  compound. 
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742 DAS ET AL. 

F i g .  3 . Packing diagram - b - a x i s  projection . 

2' ,3' ,5 '  -tr i -0-acQtyl ur i di nrl'where 

Cd'-Oa'=i. 4 3 0 C 7 3 A .  

C1' -04' =1.432C '75 and 
o 

The gl ycosi di c tor ri  an angle 

xcN=C2-N1-C1 '-04' ,170. 2CBJ .ccwrrsponds t* the pl us a 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
0
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



CRYSTAL STRUCTURE OF A PYRIDONE NUCLEOSIDE 743 

The c r y 9 t . d  packing is i l l u s t . r a t . e h  i n  F i g . 2  is 

governed. because of the absence cri' H-GslnJ donors  , by C-H--13 

t ype  c l o n e  contactsCTable 43. M o l e c u l e s  are  packed i n  tdhe 

c r y s t a l  1 i ne space  wi Lh segregat . ion oi' hydrophobic and 

hydr6ph i l i c  zonenCFiy. 3.  bases related by +-.we f-ctld s c r e w  

axes with translation a long  h a x i s  farm the hydrophobic zones 

whereas t h e  sugar rraieties related by s c r e w  axes with  

t r  a n s l  a t i  on a1 ang ax i  s form a hydr uphi 1 i c zones. 
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