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The title compound, C15H17N3O5, was formed by carrying out

a Wittig reaction, under basic conditions, on 2-azido-3,5±O-

benzylidene-2-deoxy-d-lyxose.

Comment

Sugar amino acids (SAA) (Schweizer, 2002) have been

utilized in peptidomimetics (Gruner et al., 2002), as carbo-

peptoid foldamers (Gellman, 1998) and, to a lesser extent, as

molecular scaffolds (So®a, 1998). Although the generation of

well de®ned libraries from SAA is rare (Chakraborty et al.,

2003; Edwards et al., 2004), SAA peptidomimetics have been

employed as chiral scaffolds in the parallel production of

ligands for the melanocortin and somastatin GPCR receptors

(Le et al., 2003). The recognition of templated SAA in forming

different but predictable secondary structure is likely to lead

to further exploitation of this structural motif (Smith et al.,

2003). A wide range of tetrahydrofuran (THF) amino acid

scaffolds are readily available (Watterson et al., 1996) and a

series of 
-THF amino acids have recently been reported

(Sanjayan et al., 2003). The title compound, (3), is an example

of a 
-THF amino acid with a different structural motif. A

novel THF scaffold (3) with an azide directly attached to the

THF was prepared in good yield by the three-step one-pot

procedure outlined below. Reduction of azido lactone (1) with

1.5 equivalents of diisobutylaluminium hydride, DIBAL-H,

provided a lactol that was immediately subjected to Wittig

ole®nation to afford the enoate (2). Upon prolonged stirring,

(2) underwent a conjugate addition of the unprotected OH

group to the enoate (2) to give the highly functionalized

scaffold (3) in good yield; optimization of the conditions for

the overall sequence are currently being investigated. Two

structural ambiguities arose in the formation of (3): one based

on the easy epimerization of azides in azidolactones (Krulle et

al., 1996) and the other on the new stereogenic centre

generated by the intramolecular Michael addition. These

uncertainties were ®rmly resolved by single-crystal X-ray

crystallography of the title compound (3).

Experimental

The title material was obtained by solvent evaporation (EtOAc±

cyclohexane), appearing as orange±yellow block-shaped crystals.
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These were recrystallized from methanol to give colourless plate-like

crystals.

Crystal data

C15H17N3O5

Mr = 319.32
Monoclinic, P21

a = 8.2135 (3) AÊ

b = 9.2262 (3) AÊ

c = 10.9944 (3) AÊ

� = 108.0414 (15)�

V = 792.19 (4) AÊ 3

Z = 2

Dx = 1.339 Mg mÿ3

Mo K� radiation
Cell parameters from 1851

re¯ections
� = 5±27�

� = 0.10 mmÿ1

T = 293 K
Plate, colourless
0.40 � 0.40 � 0.10 mm

Data collection

Nonius KappaCCD diffractometer
! scans
Absorption correction: multi-scan

(DENZO/SCALEPACK;
Otwinowski & Minor, 1997)
Tmin = 0.96, Tmax = 0.99

3420 measured re¯ections

1906 independent re¯ections
1464 re¯ections with I > 2.00 �(I)
Rint = 0.011
�max = 27.5�

h = ÿ10! 10
k = ÿ11! 11
l = ÿ14! 14

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.035
wR(F 2) = 0.092
S = 0.89
1906 re¯ections
209 parameters
H-atom parameters constrained

w = 1/[�2(F*) + (0.0434p)2 + 0.113p]
where p = 0.333max(Fo

2,0) +
0.667Fc

2

(�/�)max = 0.002
��max = 0.17 e AÊ ÿ3

��min = ÿ0.15 e AÊ ÿ3

Extinction correction: Larson
(1970)

Extinction coef®cient: 4.3 (6) � 102

Table 1
Selected geometric parameters (AÊ , �).

C1ÐO9 1.437 (2)
C1ÐC5 1.517 (3)
C1ÐC2 1.513 (4)
C2ÐN21 1.464 (3)
C2ÐC3 1.537 (3)
C3ÐC16 1.523 (3)
C3ÐO4 1.419 (3)
O4ÐC5 1.444 (3)
C5ÐC6 1.491 (4)
C6ÐO7 1.432 (3)
O7ÐC8 1.408 (3)
C8ÐC10 1.499 (3)
C8ÐO9 1.421 (3)

C10ÐC15 1.368 (4)
C10ÐC11 1.396 (4)
C11ÐC12 1.375 (4)
C12ÐC13 1.361 (6)
C13ÐC14 1.365 (6)
C14ÐC15 1.392 (4)
C16ÐC17 1.502 (4)
C17ÐO20 1.186 (3)
C17ÐO18 1.320 (3)
O18ÐC19 1.453 (3)
N21ÐN22 1.232 (4)
N22ÐN23 1.133 (4)

O9ÐC1ÐC5 111.79 (19)
O9ÐC1ÐC2 105.98 (19)
C5ÐC1ÐC2 101.85 (19)
N21ÐC2ÐC3 115.4 (2)
N21ÐC2ÐC1 116.74 (19)
C3ÐC2ÐC1 102.4 (2)
C16ÐC3ÐO4 110.4 (2)
C16ÐC3ÐC2 112.3 (2)
O4ÐC3ÐC2 105.1 (2)
C5ÐO4ÐC3 110.88 (18)
C6ÐC5ÐO4 110.1 (2)
C6ÐC5ÐC1 113.1 (2)
O4ÐC5ÐC1 105.3 (2)
O7ÐC6ÐC5 112.12 (19)
C8ÐO7ÐC6 110.38 (18)
C10ÐC8ÐO9 106.41 (17)
C10ÐC8ÐO7 109.96 (19)

O9ÐC8ÐO7 109.96 (18)
C8ÐO9ÐC1 113.72 (16)
C15ÐC10ÐC11 119.8 (2)
C15ÐC10ÐC8 121.2 (2)
C11ÐC10ÐC8 119.0 (2)
C12ÐC11ÐC10 119.7 (3)
C13ÐC12ÐC11 120.2 (3)
C14ÐC13ÐC12 120.7 (3)
C15ÐC14ÐC13 120.1 (4)
C10ÐC15ÐC14 119.6 (3)
C17ÐC16ÐC3 114.7 (2)
O20ÐC17ÐO18 123.5 (3)
O20ÐC17ÐC16 124.4 (3)
O18ÐC17ÐC16 112.1 (2)
C19ÐO18ÐC17 116.2 (2)
N22ÐN21ÐC2 115.7 (2)
N23ÐN22ÐN21 171.7 (3)

H atoms were placed geometrically after each cycle, at a distance

of 1.0 AÊ ; Uiso values were set to 1.2 times the Ueq value of the parent

atom. The absolute con®guration was assumed to be the same as that

of the sugar and the Friedel pairs were merged in the ®nal re®nement.

Data collection: COLLECT (Nonius, 1997±2001); cell re®nement:

DENZO/SCALEPACK (Otwinowski & Minor, 1997); data reduc-

tion: DENZO/SCALEPACK; program(s) used to solve structure:

SIR92 (Altomare et al., 1994); program(s) used to re®ne structure:

CRYSTALS (Betteridge et al., 2003); molecular graphics:

CAMERON (Watkin et al., 1996); software used to prepare material

for publication: CRYSTALS.
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Figure 1
The molecular structure of (3), with 50% probability displacement
ellipsoids.
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