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The title compound, C10H17NO6, was prepared by carrying out

three SN2 displacements on a branched sugar derivative, one

of which was not planned. Its crystal structure was determined

to con®rm the identity and stereochemistry of the product.

Comment

Even though the value of carbohydrate building blocks to

provide access to enantiomerically pure synthetic materials is

well recognized, there are no easily available branched sugar

intermediates (Bols, 1996). The Kiliani reaction on cheap

ketoses, although hitherto hardly explored, produces

protected branched carbohydrates easily. Such materials are

likely to have many uses, but initially we are studying the easy

preparation of branched sugar mimetics in which the ring

oxygen of the sugar is replaced by nitrogen (Winchester &

Fleet, 1992; Asano et al., 2000). The biological properties of

branched alkaloids are promising (Ichikawa & Igarashi, 1995,

Ichikawa et al., 1998), but the dif®culties in the synthesis of

such compounds have hindered a substantive investigation of

these properties. The branched diacetonide (I) was readily

prepared from d-fructose and was readily transformed into

the tri¯uoromethanesulfonate (2). It was anticipated that

treatment of (2) with an oxygen nucleophile would result in a

single inversion of con®guration at C5. However, the major

product isolated, (3) had undergone inversion of con®guration

at both C4 and C5. The alcohol (3) was elaborated by standard

reactions to the title lactam (4), the structure of which is

hereby ®rmly established by X-ray crystallographic analysis.

The con®guration at C4 of the lactam (4) unequivocally

demonstrates that an unexpected double inversion took place

in the transformation of (2) to (3).

The NH and OH groups all form clearly de®ned inter-

molecular hydrogen bonds, linking bilayers of molecules

running parallel to the crystallographic ab plane.

Experimental

The lactam (4) was prepared from the diacetonide (1) derived from

fructose (Hotchliss et al., 2004). The title material was crystallized

from methanol to yield colourless plates.
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Crystal data

C10H17NO6

Mr = 247.25
Monoclinic, P21

a = 6.1266 (2) AÊ

b = 6.7254 (2) AÊ

c = 13.8419 (5) AÊ

� = 99.6456 (14)�

V = 562.28 (3) AÊ 3

Z = 2

Dx = 1.460 Mg mÿ3

Mo K� radiation
Cell parameters from 5291

re¯ections
� = 5±28�

� = 0.12 mmÿ1

T = 150 K
Plate, colourless
0.38 � 0.38 � 0.14 mm

Data collection

Nonius KappaCCD diffractometer
! scans
Absorption correction: multi-scan

(DENZO/SCALEPACK;
Otwinowski & Minor, 1997)
Tmin = 0.96, Tmax = 0.98

5291 measured re¯ections

1372 independent re¯ections
1211 re¯ections with I > 3�(I)
Rint = 0.030
�max = 27.4�

h = ÿ7! 7
k = ÿ8! 8
l = ÿ17! 17

Refinement

Re®nement on F
R = 0.028
wR = 0.034
S = 1.10
1211 re¯ections
170 parameters

H atoms treated by a mixture of
independent and constrained
re®nement

Weighting scheme: see text
(�/�)max = 0.003
��max = 0.20 e AÊ ÿ3

��min = ÿ0.16 e AÊ ÿ3

Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N1ÐH1� � �O6i 0.94 (3) 1.96 (3) 2.8510 (19) 156 (3)
O2ÐH2� � �O1ii 0.86 (3) 1.89 (3) 2.7408 (17) 169 (3)
O5ÐH3� � �O2iii 0.91 (4) 1.86 (4) 2.7338 (18) 161 (3)
O6ÐH4� � �O5iv 0.93 (3) 1.75 (3) 2.6610 (18) 167 (3)

Symmetry codes: (i) ÿx; yÿ 1
2; 1ÿ z; (ii) 1� x; y; z; (iii) x; 1� y; z; (iv) xÿ 1; y; z.

The weighting scheme used a Chebychev polynomial (Watkin,

1994, Prince, 1982): w = {1 ÿ [(Fo ÿ Fc)/6�(F)]2}2/[1.14T0(x) +

0.561T1(x) + 0.916T2(x)], where x = Fc/Fmax.

Friedel pairs of re¯ections were merged prior to use in

re®nement. The absolute con®guration of the compound was

assumed on the basis of that of the optically pure starting

material. The NH and OH H atoms were located in a differ-

ence Fourier map and their coordinates and isotropic displa-

cement parameters were subsequently re®ned. All other H

atoms were positioned geometrically (CÐH = 1.00 AÊ ), with

isotropic displacement parameters set equal to 1.2Ueq of the

parent atom.

Data collection: COLLECT (Nonius, 2000); cell re®nement:

DENZO (Otwinowski & Minor, 1997); data reduction: COLLECT

and DENZO; program(s) used to solve structure: SIR92 (Altomare et

al., 1994); program(s) used to re®ne structure: CRYSTALS (Better-

idge et al., 2003); molecular graphics: ATOMS (Shape Software,

2002); software used to prepare material for publication: CRYS-

TALS.
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Figure 1
View of the title molecule, showing displacement ellipsoids at the 40%
probability level. H atoms are shown as spheres of arbitrary radius.
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