This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Crystal Structure of 1-(2',3',5"-Tri -O-Acetyl-B-D-ribofuranosyl)-3-acetoxy-
2-pyridone: An Antitumour Agent

A. K. Das*;, M. Ghosh?; A. K. Basak?; S. K. Mazumdar®; R. A. Palmer®

@ Crystallography and Molecular Biology Division Saha Institute of Nuclear Physics Sector 1, INDIA ®
Department of Crystallography, Birkbeck College Malet Street, London, UK

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Das, A. K., Ghosh, M. , Basak, A. K., Mazumdar, S. K. and Palmer, R. A.(1990) 'Crystal Structure of 1-
(2,3',5'-Tri -O-Acetyl-B-D-ribofuranosyl)-3-acetoxy-2-pyridone: An Antitumour Agent', Nucleosides, Nucleotides and
Nucleic Acids, 9: 5, 731 — 744

To link to this Article: DOI: 10.1080/07328319008045202
URL: http://dx.doi.org/10.1080/07328319008045202

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319008045202
http://www.informaworld.com/terms-and-conditions-of-access.pdf

08: 08 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 9(5), 731-744 (1990)

CRYSTAL STRUCTURE OF 1-C2',3%,5'-TRI-O-ACETYL-f3-D
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Sector 1,Block 'AF',Bidhannagar,Calcutta 700064
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and E. A. Pal mer
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ABZTRACT

1-¢2*, 3', 6'~Tri-O-acetyl~- [3- D-ribofuranocsyld)—- 3 -acetoxy
-Z-pyridone,crystallised in space group Paiwith Z2=& and cell
parameters a=12.446C3) ,b=10.415C3D ,c=7. §99C 2D :.
ﬁ:QS.SOCADQ.The structure was solved by direct methods and

refined by full-matrix least-squares to a final E value of

0.051 for 1847 observed reflections.The szugar pucker is
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. - - Do - =) ; iy

‘ound Lo be TECC3Y endod with P=17.7 and ey 175, 803D 1
o

the oantd randgs. The CJ4°-C5° conlormation 1S Jgauche minus.

Because of the absence of H-bond donor atoms. the orystal

lid

structuyre iz stabllized by a network of @ C-H---0 «los

INTRODUZTI OH

[

£u

The antitumor active ribonucleoside of @ 3-deazapyrimidines
derivative, 1- C(&',3" ,6'-Tri1-O—acetyl —fi-D-ribofurancsyl)-3-
acetoxy-2-pyridons ia Lhought to interfere with specific
enzvmes involved in pyrimidine metebolism 1n a  manner
anal ogous Lo Lhe action of B-deazauridi nel .In this
nucleoside a pyridine base attachsd ts the ribofuranoss
zugar ring replaces the pyrimidine of 3S-deazauridine. The
influence of such modifications on the sterecschemistry of
nucleosides and nuslectides and the associated changes in
activity are not fully understood. The study reported here iz
a part of a programme obh structurse analyses of this Lype
conpounds dezsigned to investigate the precise influence of
substituents on the molecular confoarmation.It iz to be

expected that the absenc 5 NC3) of the base ,which

4
G

precludes Watson-Crick bass pairing and complete lack of
H-bondl ng praopensity may at fect on e mol ecul ar
conformation in the crystalline state. The substituents on

the sugar moliety may on the obther hand directly influence

the puckering of the sugar ring by their steric affesct.
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EXPERIMENTAL
The title conpotnd was synthesized and supplied by
Dr. V. E. Marquez ot National Institutes of Health
,Bethesda, MD. 20205 USA Colourless plate-like corystals were
obtained by slow evaporation from a chlorolorm-hexans
solution. The crystal used for X-ray data collection had
approximate dimensions of | 20x. 258« 35‘mm'3. Systematic absences

COkG 5 k=Fn+1> indicated the space group to be

10

P81 Intensity data werae collected on a Nomnius CAD4
=)
diffrastometer with monochromated CuKa radiation,a=l.5418A.
Lattice parameters determined from the # values for =B
strong reflections are a=l&. 446C22, b=10.415C(2D, ¢=7.6990C30

[« [}
A L (4=05. 30045 7, giving V=006, 3040 A”. o =1.47 5

cm—g. Z=7, FCO00D =432, pl CuKad =8. 73 cm—l LA total =f 23556
reflections with —-{d = h = Jf4,-3 £ k = (2,0 = 1 = 2 were
recorded. Lorentz and polarization corrections were applied
but no absorption correction. Of 1854 unigque reflections,1847
had IZ36CI> and were considered to be observed. The structure
was solved by direct methods using the program MULTAN ?83.01"
the 12 phase sets developed,the solution with the highest
combined figure of merit (2. 8670 produced an E-map on which
15 out of 29 non-H atoms were located. The remaining non-H
atoms were located from a weighted electron density map. The
structure was refined by full-matrix least-squares, first
isotropically to R=0.114 and then anisotropically te R=0.074
using the E‘HELX'?EB program. Of the 21 H atoms, 13 were
located on a difference electron density map, and the rast

were positioned geometrically., The final B value is ©O.0851.
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Atomic scattering factors for non-H atoms were taken froam

Cromer and Waber C196534 and for H-atoms from Steward et al
=

CiQ&B)E.The quantity minimized was ZwliFol-lFecid with w=l.

Table 1 lists the refined atomic parameters.
RESULTS AND DISCUSSION

Fig.1 is a minimum overlap view of the molecule showing the
numbering scheme. The molecular geometry consisting of bond
distances and angles and selected torsion angles is listed in

Table &.The bond lengths of the base agree satisfactorily
o
with those of 3-deaza-4-deowxy uridinQECmean deviation 0.034A0

-

and S-deazauridine’. There are no slignificant differences in
bond angles in these structures. The pyridone ring is nearly

planar, with a rms deviation of atomic displacements from Lhe
o S
ring plane of 0.008A (Table 3). The C2-02 bond, 1.2385C(7>A, is

slightly longer than the sexpected value for an lsolated =0
2
double bond, 1.207A, due to conjugation with the ring. This

effect iz evidenced by tLhe four acetyl carbonyl bond

distances S7-07,1.194C80,
o

ClO'-010",1.178C8) ,CH*~06* ,1.183(8), and Ca'-08",1.193CaDA,

which are all slightly shorter than the C2-02 bond length.In
the furanose ring C1°'-04',1.419(7JA, is significantly shorter
than C4’—O4',1.450(632. Similar differences are {requently
observed in this type of sugar ring, as for examnple in
3'—5’—Di~O—acetylthymidine8.ahd are attributedg to the
delocalisation of electrons from O04' to Cl1' anti bonding

arbitals. A noteable exception to this rule is found in
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2 . .
Table 1. Fractional co-ordinates and sgquivalent i1solropic
2z
thermal parametersix 10 A7 or = 10

Xl

[
AT for H atoms)d

(K]
fin

N1 0. 6486040 O. 0800C 23D 1. OB37CE) 35C20
02 0. TREGCRD G 187HCERD 1.8991C50 4A8CED
O3 0. 545140 G, 31790280 1. 370805 50¢C 20
o7 O, 543EC 4D 0. 1865C280 1. 5ELOCED SRCaD
o= 0. g376C3) 0. 0943C28) 1. 00&7CED 43C1D
03 0. BQAGCRD 0. 1617Casd 0. 660005 42010
04" 0. 7393C30 ~. 061 60280 0. 8968C5D 38C10
o5 0. 7440040 -. 2078C28) 0. 57400 6D 45010
06 0.7148(5> -. 2003Ca8) 0. 8875C6) 7aCE)
o8’ 0.83113C40 0. I596C 22D 0. B736C7) 5020
Oo10° 0. 9921C%) 0. 8g72CaaD 1.0236C1 20 Q730
2 0. 6491055 0.1704C29 1.8101C7D 38CE0
C3 0.8471(8) 0. 22790290 1.8371C7) 4120
4 0. 4588C5> 0. 2038Ca29) 1.1348C8) 47C20
5 0. 461 8C5) 0. 1185C29) 0. 99380 5) SacE0
C65 0. 5585C5) 0. O536C 24) 0. 9618C8) 41C&81
o7 0. B467C5 0. 2604C29) 1. 8380C80 43030
o8 0. 6539065 0. 3729c2ad 1. 6673Ca) 55C30
cLe 0. 7541C4D> 0. 0334CEw 1.0881C7) 36CED

(continued)
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Table 1,

Hdti?
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Hit1®

Hi1z"

H113"’
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137

1. 180T 5

1. 0157 5
11616 (=3
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U.391E1 5

[ng
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T
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O ~CE

. 346CT)

e

5T L5
ot -’
0100 =010
e,
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C3-C4
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C1or -1l

4800110

(continued)
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Table 2. continued

BOnd anglesCdeg.D

C&-N1-C1°* 131 .88 04’ -C1'-C2° 106. 8C 40
<2-Nt1-C1° 115.1C40 Ni-C1'-Ca* 110. 605D
C2-N1-C6 183.4(5) oat-car-c1t 106, 5C8)
C3-03-C7 118.9C8) L -gar ~C3’ 104 .1C5%
ca’ -8 ~C10* 117. 0080 ozt -cat ~C3"' 108. 8C50
C3'-03* -C8' 114.6C(5) 03’ -C3* ~C2* 114.7C5)
Cl1'-04°-C4" 110,004 cal-C3' -C4* 108, 2C%
Cs -08" ~C86’ 116.85(85> 03 -C3*'-C4" 109. 3C5)
N1 -C&-~-02 120.1C5) 04 -C4' -C3* 108. 805>
oz2-C2-~C3 126. 1063 C3'-C4' -5 1133050
N1 ~C2-C3 113.8(55 04°'-C4'-C5" 110. 3¢50
O3-C3-C2 116. 3(63 05’ -CB* -C4°’ 107.8C50
ca-C3-C4 123. 7¢63 05 -6’ -06" 1283. 0C6ED
03-C3-C4 119. 9C&5 o5t -CE* -7 1285, 3C7)
C3-C4-C5 118. 6C65 OB -C6&* -7 111.7C&D
C4-C5-CB 119. 8C6&D o3 -Cg’ -o8’ 182, 806D
N1 ~C6-C5 120.8C6D o8* -C8' -Cg* 1a6. 808
oB3-C7-0O7 121.8C(60 03'-C8' -Cg’ 110, 4080
O7-C7-C8 1236, 7¢7 o100 -C10* -C11* 186. 7C7)
O3-C7-C8 111.4¢8D o2 -C10' -0 123.7C7

N1 -C1'-04" 109. 3C4D oz'-C10’~C11" 109.7C7>
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Selected torsion angles

C8-N1-C1* -z

04’ ~-C1* -C&8-C3?
C1t-ga -C3 -C4’
CE O3 04 -04
O3 -03-C8 -Cg
04’ -C4’* -C5* -08"

CAY ~-C5' -05" -CH*

-
i

fi

. BC1aD

103, 10190

24.8C18)

-38. 9C1ED

39,3017

-175. 4C15D

~70.7C18)

-155. 9C1 60

cliseey .

M)

CEB-N1 ~C1 > ~-04*
Ca-M1-C1l’ -04°
Car -1 -04"'~C4"’
car -3 -03’ -8’
03’ -C3’ -C4°* -C8*
CR' -C4' -C5" 05"
C3'-C4'-04'~C1"*

CBr -05" ~C6* ~C7°

739

|
QG
4]
Eu
[
fo)
S

~79. 7180

174.6C145

. 40190

~-179. 3C16)5

o)

Table 3 Least-Sqjuares planes,atomic deviationsCAland

dihedral anglesC

deg. D

Equations of weighted leaste-squares planes are in the

form AX+BY+CZ -

coordinates

in

D=0
o
A.

Starred

ywherse X, Y and 2

atoms

are

calculations of the least-squares planes.

Flane 1 Pyridone ring.

L E4T4CO40X + L TPTOSCEBAYY ~

ca® ooBCE8) @3t 006
E 3 2%

N1 014C3830 6

03 .104c22)

CT8IE + &, 21370982
. 4 g e
[ - 016Ca3D
E 3

invol ved

are the orthogonal

in the

(continued)
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Table 3. continued

Flane & Sugar ring

~-.BR4ZSCIBY X + .3QOQCTTY Y - (&8BBBITE) Z + Q. 860605040 = O
= %
»

04 LOB3C1 40 [} . 0810140 Gat LE11C15D

k1
ex ™ 2BOCL4D adr® | zoocisd
Pl anea dihedral angleCdeg. D
1-2 TE. BCED
Table 4 Cloge C-H---O Contacts.
D-H---A D-H D-=-A H---A £ D-H---A
il ey b r-i e . vy ey - -
CRY -H52 OF 1.080C5)  3.3750310 &, 49060 130, 7
- 1 ) . - oy e e e .
CHY-HE1*. .. 62 G. Q45D 24514350 2.70CTS 1365, 9
CB-HSE'...D@’ii 1.15C8> 3335000 2. E8508) 165, 1
e, o id . . . o .
CSLr-H11'Y. . On? 1.0380C5) 3. 204320 &, 45CED 1&E8.3
s — 111 - N
7P -H71°' 08'1 O, 83012 3.8657C33 =.5acsd 140. 0O

Symmetry code

1 X, ¥yZ2-1
ii H,y,2+1

iii ,y-l.2
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Fig. 1 Stereoview of the molecule.

- LRI,
02': » 9, ‘J~c ;. l;':h:k'!?-

Fig.2 Stereoview of the packing in the unit cell of
the title compound.
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Fig. 3.

Packing diagram b-axis projection .

2'.3’.5'—tri—O—acetyluridinaiowhero C1'-04*=1.432C72

(2]

C4'-04"=1.430C7DA.

The glycosidie torsion
xaN=GE-N1—C1'—O4’.170.3(3)o.¢orraﬁpondﬁ to the

and

angle

plus
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antlperiplanar conformation. The anti conformation is found

in simdlar structures bubl with different » values as in 3°

3 i mgey s ey D
-5 -di ~G—acetylihymidine ,-115. 3C3) and ~1365. 3C33 for
Y - ) .
mol ecul es A and B respectively, and ~138.3C1.10 in
. ) . 11 .
3 -5 —di ~0-3" ~deoxy-B-iadouridine ~ . However a syn

conformation about. the glycosidic bond 1is observed in
B -3'-B'-tri~- O-acetyluridine with w=74. 206" The furanose

3
ring puckering is tLhe commonly observed “E(C3' endod,the

12,13 [

pseudorotation angle P=17.7 and degree o pucker

L d

s . o 7 .
4%240.8Jin contrast Lo Lhe BI-deazauridine. wher o ring
]

puckering shows G2'-endo. An exception to this ls again found

. , , o -
V-3 -5 bl ~O~acetyl urldinal whicly exhibits a

(K]

in

3 - ” . . .
T4£CC5’J—ehdafLC4’J-exo] conlormatlan.

CB' =05 is trans to C3'-C4'and gauche Lo O4°~C4°  with

di hedr al angles Pl C8 ~C4° ~CB" -0 =174, &~ and
o

PO.CO4’-C4'—GE'—OS’D =70.7". The C4'-CB' conformation in this
Lo}

case 1z a gauche minus in contrast Lo &'-3"-5'-Lri-O

. 10 . . . 14
—acetyluridine which wwhibit a tiormal gauche
plus conformation.

The ecrystal packing is illustrated in Fig. & is
governed, because of the absence of H-bond donors,by C-H--0
type close contacLsCTable 45 Molecules are packed in Lhe
crystalline space with segregation of  hydrophobic and
hydrophilic zones(Fig.3). Bases related by two fald screw
axes with translation along b axis form the hydrophoblie zones
whereas the sugar moleties related by screw axes with

translation along b axis form a hydrophilic zones.
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