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Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: CR1109). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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A 1’-C-Branched Uracil Nucleoside

KENTARO YAMAGUCHI, YOSHIHARU ITO, KAZUHIRO
HaraGucHi, HRoMiCHI TANAKA AND TADASHI MIYASAKA

School of Pharmaceutical Sciences, Showa University,
1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan

(Received 25 October 1993; accepted 26 January 1994)

Abstract

The structure of the 1’-C-branched uracil nucleoside,
1-(1’-allyl-3',5’ -di-O-benzoyl-3- p-arabinofuranosyl )-
2,4(1H,3H)-pyrimidinedione, C3H,4N,0s, has been de-
termined. The uracil nucleobase has the 3 orientation in
this molecule.

Comment

Isolation of the nucleoside antibiotic 9-(3-p-psicofuran-
osyl)adenine, psicofuranine (Yiintsen, Ohkuma, Ishii &
Yonehara, 1956), stimulated the synthesis of nucleo-
sides having a carbon substituent at the anomeric po-
sition. Synthetic methods so far available for this class
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of compounds involve inital preparation of sugar com-
ponents which are then condensed with nucleobases,
forming a mixture of both a- and (-anomers in most
cases [for a recent example see Faiver-Buet, Grouiller
& Descotes (1992)]. Quite recently, a new stereospe-
cific method for the synthesis of a variety of 1'-C-
branched uracil nucleosides from a 1’,2’-unsaturated
derivative has been reported (Haraguchi, Itoh, Tanaka,
Yamaguchi & Miyasaka, 1994). The title compound
(I) was obtained from 1-[1’-allyl-2’-bromo-3’,5'-bis-O-

. (tert-butyldimethylsilyl)-2-deoxy-3-p-arabinofuranosyl]-
uracil, which was synthesized by the Haraguchi et al.
(1994) method, through hydrolysis of the 0?,2'-anhydro
intermediate,

Fig. 1. Displacement ellipsoid plot of the title compound with
ellipsoids drawn at the 50% probability level. Isotropic H-atom
displacement parameters are represented by spheres of arbitarary
size.

Experimental

Crystal data

Ca6H24N,0g3 Cu Ka radiation
M, = 49248 A=15418 A
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Orthorhombic
P2,2,2,

a=10.618 (1) A
b=21954 (1) A
c=10611 (1) A

V =2473.6 (2) A3
Z=4

D, =1322Mgm™®

Data collection

Rigaku AFC-5 diffractome-
ter

w/26 scans

Absorption correction:
none

2691 measured reflections

2623 independent reflections

2329 observed reflections
[F > 30(F)]

Refinement

Refinement on F

R =0.048

wR = 0.047

§$=150

2329 reflections

421 parameters

All H-atom parameters
refined

Table 1. Fractional atomic coordinates and equivalent

Cell parameters from 20
reflections

0 = 28.0-31.5°

pw=0781 mm™'

T=297K

Prism

0.30 x 0.18 x 0.50 mm

Clear

Rin = 0.031

0max = 600

h=0-—12

k=0— 26

1=0-—>12

3 standard reflections
monitored every 150

reflections

intensity variation: <3%

Calculated weights
w = 1/[0*(F) + 0.005F%]

(A/O’)max =0.16

Apmax =021 A3

Apmin = =026 ¢ A7

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V)

isotropic displacement parameters (A?)

Ueq = (1/3)2,'2](],;,‘(1;(1;8,‘.&/'.

X

z U,

y
C1 —1.0569 (3) —0.3166 (1) —0.6919 (3) 0.03?(1)
C2 -0.9157 (3) -0.3179 (1) —0.6522(3) 0.038 (1)
C3 —0.9247 (3) —0.3114 (1) —0.5087 (3) 0.036 (1)
C4 —1.0515(3) —0.2799 (1) —0.4836 (3) 0.035 (1)
05 —1.1168 (2) —0.2786 (1) —0.6025 (2) 0.041 (1)
Né6 —1.0756 (3) —0.2860 (1) —0.8158 (2) 0.038 (1)
Cc7 —1.1604 (4) -0.2395(1) —0.8296 (3) 0.045 (1)
C8 —1.1845 (4) -0.2129 (2) —0.9406 (4) 0.053 (1)
9 -1.1214 (4) -0.2335(2) —1.0513 (3) 0.052 (1)
N10 —1.0367 (3) —-0.2800 (1) -1.0309 (3) 0.051 (1)
C1 —1.0110(3) —0.3094 (1) —0.9178 (3) 0.043 (1)
012 —1.1361 (3) —-0.2141 (1) —1.1595(2) 0.070 (1)
013 —-0.9367 (3) —-0.3511(1) -0.9108 (2) 0.053 (1)
C14 —1.1178 (4) ~0.3793 (2) —0.6931 (4) 0.049 (1)
C15 —1.2564 (5) -0.3766 (3) —0.7200 (6) 0.076 (2)
C16 —1.3110(11) —0.3941(7) —0.8202(12) 0.162 (6)
017 —0.8501 (3) -0.2673 (1) —0.6994 (2) 0.054 (1)
018 —0.9218 (2) —-0.3723(1) —0.4564 (2) 0.040 (1)
C19 —0.9078 (3) —0.3755 (1) —0.3302 (3) 0.037 (1)
020 —0.9145 (2) -0.3312(1) —0.2632(2) 0.045 (1)
C21 —0.8894 (3) ~0.4388 (1) —0.2857 (3) 0.040 (1)
C22 —0.8553 (5) ~0.4851 (2) —0.3672 (4) 0.055 (1)
C23 —0.8365 (6) —0.5431(2) —0.3220 (6) 0.075 (2)
C24 —0.8523 (6) —0.5554 (2) —0.1956 (6) 0.075 (2)
C25 —0.8870 (5) ~0.5092 (2) —0.1137 (5) 0.068 (1)
C26 —0.9034 (4) —-0.4510(2) —0.1579 4) 0.052 (1)
C27 —1.0432(4) -0.2161 (1) —0.4338(3) 0.044 (1)
028 —0.9705 (2) —-0.1781 (1) —-0.5167 (2) 0.046 (1)
C29 —1.0335(4) ~0.1420 (1) —0.5968 (4) 0.044 (1)
030 —1.1463 (2) -0.1370 (1) —0.5966 (3) 0.059 (1)
C31 —0.9481 (4) —~0.1084 (1) —0.6832 (4) 0.053 (1)
C32 —0.8221(5) —0.1116 (4) —0.6736 (9) 0.122(3)
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c33 —0.7469(8)  —0.0787(5)  —0.539(12)  0.179(6)
C34 —0.7973(9)  —0.0450(3)  —0.8471(9) 0.118 (3)
C35 —09215(9)  —00419(3)  —0.8593(7) 0.101 3)
C36 —09995(6)  —0.0729(2)  —0.7771(6) 0.075 (2)

Table 2. Selected geometric parameters (A, °)
C1—05 1415(4)  C9—012 1235 (5)
C1—N6 1490(4)  C9—NIO 1.377(6)
Cl—Cl4 1520(6)  N10—ClI 1389 (5)
c1—2 1557(5)  C11—013 1211 (5)
Cc2—017 1.404(5)  Cl4—Cl15 1.501 (7)
c2—c3 1532(5)  CI5—Cl6 1271 (14)
C3—018 1449(4)  018—CI9 1348 (4)
C3—C4 1536(5)  C19—020 1.206 (4)
C4—05 1.440(4)  C19—C21 1.480 (5)
C4—C27 1500(5)  €27—028 1437 (5)
N6—C7 1369(5)  028—C29 1342(5)
N6—Cl11 1381(4)  C29—030 1.203 (5)
Cc7—C8 1339(6)  C29—C31 1486 (6)
C8—C9 1.426 (6)
05—C1—N6 10552  C7T—C8—C9 119.8 (4)
05—C1—Cl4 1104(3)  O12—C9—NI0 119.0 (4)
05—C1—C2 1052()  012—C9—C8 126.6 (4)
N6—C1—Cl4 11013)  N10—C9—C8 114.4(3)
N6—C1—C2 11203)  C9—N10—ClI 1274 (3)
C14—C1—C2 1132(3)  O13—C11—N6 1238 (3)
017—C2—C3 1082(3)  OI3—CI1—N10 1221 3)
017—C2—CI 11153)  N6—C11—NI0 114.0 (3)
C3—C2—Cl 1019(2)  CI5—C14—Cl 1125 4)
018—C3—C2 107.0(3)  C16—C15—Cl4 126.4 (7)
018—C3—C4 1153)  C19—018—C3 115.5(2)
C2—C3—C4 1056(2)  020—C19—018 12253)
05—C4—C27 1085(3)  020—C19—C21 125.1 3)
05—C4—C3 1062(2)  018—C19—C2I 1123(3)
C27—C4—C3 1154(3)  028—C27—C4 111.0 3)
C1—05—C4 111.0Q2)  C29—028—C27 117.6 3)
C7—N6—Cl1 121.43)  030—C29—028 1233 (3)
C1—N6—CI 1212(3)  030—C29—C31 1243 (4)
C11—N6—C1 17.3(3)  028—C29—C31 1124 (3)
C8—C7—N6 123.0(3)

Initial structure analysis was performed, with a continuous
process connected to the data collection, using the fully
automatic FASE procedure (Yamaguchi, 1993). The structure
was solved by direct methods (SAPI85; Yao et al., 1985),
which is included in FASE. Data collection and cell refinement
were performed with AFD (Rigaku Corporation, 1985a);
FASE was used for data reduction. Program(s) used to
refine structure: RCRYSTAN (Rigaku Corporation, 1985b).
Molecular graphics: ACV (Stardent Computer Inc., 1990).
Software used to prepare material for publication: XPACK
(Yamaguchi, 1987).

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the TUCr
(Reference: AS1095). Copies may be obtained through The Managing
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England.
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Abstract

Monobactams (2-azetidinones) are four-membered cyc-
lic amides which exhibit very important antibacte-
rial properties, as well as (-lactamase- and elastase-
inhibitory activities. A stereoselective asymmetric syn-
thesis of 1,3,4-trisubstituted and 3,4-disubstituted 2-
azetidinones was performed using D-glucosamine as the
chiral auxiliary via a Staudinger [2+2] cycloaddition.
The absolute stereochemistries at C3 and C4 of three
of these potential therapeutic substances: 2-[1-{(1,3-
dithian-2-y1)[2,2,2’,2'-tetramethyl-4,4’-bi(1,3-dioxolan-
y1)-5-ylJmethyl}-2-ox0-4-(E)-styrylazetidin-3-yl]isoind-
ol-1,3-dione, (1), 1-{(1,3-dithian-2-yl)[2,2,2’ 2'-tetrame-
thyl-4,4'-bi(1,3-dioxolanyl)-5-yllmethyl }-3-methoxy-
4-(E)-styrylazetidin-2-one, (2), and 3-butyl-1-{(1,3-
dithian-2-y1)[2,2,2’,2’ -tetramethyl-4,4’-bi(1,3-dioxolan-
y1)-5-yllmethyl}-4-[1-methyl-(Z)-styryl]azetidin-2-one,
(3), have been established by X-ray diffraction analy-
ses. The four-membered ring is quite planar in com-
pounds (1) and (3), but slightly bent in (2). The ar-
rangement of the substituents in the vicinity of the lac-
tam ring is similar in (1) and (3), but in (2) the dithiane
ring is rotated around the N1—C2’ bond by approx-
imately 120°.

Comment

Monobactams (2-azetidinones) are four-membered cyc-
lic amides. They exhibit very important antibacte-
rial properties, as well as (-lactamase- and elastase-
inhibitory activities (Mascaretti, Roveri & Danelon,
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1993; Firestone, Barker, Pisano, Ashe & Dahlgren,
1990; Maillard er al., 1990; Hagmann et al., 1991,
1992). They have also been reported as potential hypoc-
holesterolemic agents (Burnett et al., 1991) and trombin
inhibitors (Han, 1990). Recently, we published (Bar-
ton er al., 1990; Adonias et al., 1993) an asymmet-
ric synthesis of 1,3,4-trisubstituted and 3,4-disubstituted
2-azetidinones, using D-glucosamine as chiral auxiliary,
via a Staudinger [2+2] cycloaddition. The compounds
(1), (2) and (3) were prepared in good overall yields ac-
cording to the scheme below. Complete diastereospeci-
ficity was observed for compounds (1) and (3), while a
2:1 mixture of two cis-monobactams was obtained in the
synthesis of (2). The cis orientation of the substituents

R R
HCI ), ! 3
s7T ’ - Ry
SH SH ><0Me N /j S
OMe $” OHC-CR;=CH-Ph _ || /j
NYk
Ro . S
Ry
o wAns
Ro= ’k Rf\coa
= 0
o/g TEA
A
Ry R3
T TR
R
R R R R | 4 2
1 I 2 I 3 | I = S/)
H Phthalimide P |H | O o NYk
H OMe Ph |H | Q S
Me "Bu H |m | ® Ro
' 4 (1-3)
MeO, —
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