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The structures of the 1-amino-2,6-anhydro-hepitol derivatives (4) and (6), prepared from nitrile (3), were determined

by X-ray crystallography.

In connection with a programme directed towards the
synthesis of novel optically active building blocks, it was
necessary to synthesise the amino alcohol (4). To this end, the
nitrile (1), easily accessible from 3,4,6-tri-O-acetyl-p-glucal,!
was converted to the alcohol (3),1 by hydrolysis giving (2)+
and tritylation as indicated in Scheme 1. Reduction of (3) with
LiAlH, of lower quality gave a mixture of diastereoisomers,
presumably (4) and (5), owing to epimerization at C(2), while
the use of fresh reagent led reproducibly to a single isomer.
Inspection of the 'H n.m.r. (400 MHz) spectrum of the
diastereoisomerically pure reduction product revealed a value
of 10.5 Hz for the sum of coupling constants HC(2)-H,C(3) in
addition to a rather small coupling constant of 6 Hz for
HC(6)-HC(5), which was inconsistent with conformation
(4a). These observations prompted us to establish the
stereochemistry of the reduction product by X-ray crystallo-
graphic analysis.

t All new compounds synthesised showed satisfactory analytical data.
Selected spectroscopic data for (4): [alp2® —9.5° (¢ 1.0, CHCly); 'H
n.m.r. (CDCl;) 8 1.50—1.75 (m, 4 H), 1.96 (br. s,3H), 2.57 (dd, J 4.5
and 13.5Hz, 1 H), 2.93(dd, J9and 13.5Hz, 1 H), 3.26 (dd, /7 and 9.5
Hz, 1 H), 3.44 (dd, 7 5.5 and 9.5 Hz, 1H), 3.51 (m, £ J 24 Hz, 1 H,
affected by irradiation at 8 2.57),3.64 (m, 1 H), 3.70 (m, 2/ 18.5Hz, 1
H, affected by irradiation at 4 3.26); '3C n.m.r. (CDCl;, 62.9 MHz)
23.8(1),26.5(t),43.7 (1), 64.2 (t), 67.5 (d), 72.8 (d), 74.7 (d), 87.2 (s),
127.2 (d), 127.9 (d), 128.6 (d), 143.6 (s).
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Scheme 1. Reagents and conditions: i, MeOH, cat. Na (s), 0—5°C

(84%); ii, Ph;CCl, NEt;, CH,Cl,, cat. 4-dimethylaminopyridine

(quant.); iii, LiAlH,, tetrahydrofuran (THF), 0—5°C (92%); iv,

benzaldehyde, NaBH,, MeOH followed by di-t-butyidicarbonate,

THF, pyridine, room temperature (60% overall).
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obtained with respect to 1,3-elimination.811 Since the proton
and the iodo group of the trans-substituted (6a) and (7a)(lT can
easily form the W-shaped transition state, the treatment of
(6a) and (7a) gave the three-membered ring at once (5 min).
However, formation of (9b) and (lob) required a long reaction
time (24 and 48 h, respectively), because the necessary
W-shaped geometry for 1,3-elimination can be adopted only
after epimerization or change in conformation. * *
We thank Dr. H. Tanida, Shionogi Research Laboratories,
~~
11 Oxahomocepham (6b) was treated with DBU for 48 h to afford
oxacepham (9b) (80%). However, the other oxacepham (9a) was
obtained from (6a) after only 5 min (85%). Carbahomocephams (7a)
and (7b), obtained as an inseparable mixture, were treated with DBU
( 5 min) to give carbacepham (10a) (55%) and recovered (unreacted)
(7b) (45%), which was treated again with DBU for 24 h to afford the
other carbacepham (lob) (79%).
7 X-ray analysis$ of oxahomocepham (11) showed that the iodo and
acetyl substituents were cis. Comparison of their 'H-n.m.r. spectra
showed the stereochemistry of (6b) to be the same as that of
compound (1 1).
** Conversion of oxa- and carba-homocephams (6b) and (7b) to oxa-
and carba-cephams (9b) and (lob) required a longer reaction time
than the conversion of (3b) into (5) because the seven-membered ring
is fused to an azetidinone ring, which inhibits isomerization and
adoption of the highly strained W-shaped configuration.
Shionogi and Co., Ltd and Professor W. Tagaki, Faculty of
Engineering, Osaka City University, who suggested the
1,3-elimination mechanism.
Received, 23rd December 1986; Com. 1823
References
For 1,3-elimination, Nickson-Werstiuk notation provides a useful
shorthand description of the apparent overall molecular geometry
(U, W, exo-Sickle, and endo-Sickle): A. Nickon and N. H.
Werstiuk, J. Am. Chem. SOC., 1967, 89, 3914.
(a) Bordwell and Jarvis have suggested that overall W- and
exo-Sickle geometry is the rule for base-initiated 1,3-elimination:
B. B. Jarvis, S. D. Dutkey, and H. L. Ammon, J. Am. Chem. Soc.,
1972, 94, 2136; F. G. Bordwell and B. B. Jarvis, ibid., 1973, 95,
3585; F. G. Bordwell and E. Doomes, J. Org. Chem., 1974, 39,
2531; (b) B. M. Trost, W. L. Schinski, F. Chen, and I. R. Mants,
ibid., 1971, 93, 676; (c) E. J. Corey and E. Block, J. Org. Chem.,
1969,34, 1233.
(a) M. Mori, I. Oda, and Y. Ban, Tetrahedron Lett., 1982,23,5315;
M. Mori, N. Kanda, I. Oda, and Y. Ban, Tetrahedron, 1985, 41,
5465; (b) M. Mori, Y. Kubo, and Y. Ban, Tetrahedron Lett., 1985,
26, 1519.
K. Uchimoto, N. Yanagihara, H. Shiragami, Y. Fukuda, and H.
Nozaki, 31st Symposium on Organometallic Chemistry, 1984, p. 10.
M. Mori, N. Kanda, and Y. Ban, J. Chem. SOC., Chem. Commun.,
1986, 1375.


J. CHEM. SOC., CHEM. COMMUN., 1988

0(8b)} "
& 0(10b)

15

0(11a)

Figure 1. An ORTEP plot showing the two conformers (4a) and (4b) in the asymmetric unit; hydrogen atoms have been omitted for clarity.

Recrystallisation of (4) from ethyl acetate provided crystals,
m.p. 160—161 °C, suitable for X-ray diffractionf. As shownin
Figure 1, there are two symmetrically independent molecules
in the asymmetric unit. To the best of our knowledge, this is
the first example of a pyranosidic monosaccharide containing
the two possible chair conformations, 5C, (4a) and 2Cs (4b),
side by side in the unit cell.§ The two conformers are stabilised
by the network of hydrogen bond systems N(12a) - - - O(11b)
(2.693 A), O(11a) - - - O(11b) (2.786 A), and N(12b) - - -
O(10b) (2.897 A). In contrast, the protected derivative (6),
obtained by the two step protocol given in Scheme 1, forms a

t Crystal data for (4): Co,sH,oNO3, M = 403.52, orthorhombic, space
group P2,2,2,,a = 9.176(17), b = 16.056(28), ¢ = 29.389(30) Ii., U=
4330(12) A3, D = 1.2d4 gem~3, Z = 8, u = 0.07mm~!, F(000) = 1712,
scan speed 0.95—10° min—!, scan width 0.6°. (6): C33H,3sNOs, M =
561.77, m.p. 119—121°C (from MeOH), monoclinic, space group
P2,,a = 8.861(2), b = 18.089(3), ¢ = 11.007(2) A, B = 110.90(2)°, U
=1648.2 A3, D.=1.13gcm~3, Z =2, p = 0.07 mm~!, F(000) = 604,
scan speed 1.05—10° min—!, scan width 0.8°. 8,,,, = 28° for both
compounds. All crystallographic measurements were made on a
Nicolet R3m four-circle diffractometer fitted with a graphite mono-
chromator (A = 0.71069 A) operating in the o scan mode at 174 K.
The structures were solved by direct methods using SHELXS-86.4
Final refinement was done with blocked matrix least squares of
SHELXTL.4 All non-hydrogen atoms were refined anisotropically.
The positions of the hydrogen atoms of the OH- and NH,—groups
were found from a Fourier difference map. The remaining hydrogen
atom co-ordinates were calculated using known geometries. For (4),
the weighting scheme w = [02 (F,,) + 0.007 (F,)2]~! was used resulting
in final R and R,, values of 0.05 and 0.05 respectively (773 parameters,
4090 observed data). For (6), the weighting scheme w = [02 (F,) +
0.001 (F,)?]"! led to final R and R,, values of 0.046 and 0.050 (398
parameters, 2892 observed data). Atomic co-ordinates, bond lengths
and angles, and thermal parameters have been deposited at the
Cambridge crystallographic Data Centre. See Notice to Authors,
Issue No. 1.

§ Although several crystal structures of polysubstituted tetrahydropy-
rans exhibiting two or more independent molecules in the asymmetric
unit do exist, these conformers are most often very similar to each
other. An interesting case of a disaccharide with two quite different
conformers in the unit cell has been reported.?

Figure 2. An ORTEP plot of the protected amino alcohol (6);
hydrogen atoms not shown.

single conformer in the asymmetric unit (Figure 2) with an
intermolecular hydrogen bond O(11) - - - O(14) (2.682 A).
Force field calculations (MM2)3 led to the conclusion that
the energy difference between (4a) and (4b) is less than
1 kcal/mol (1 cal = 4.184 J). The observed coupling constants
mentioned above might be expected to reflect the fast
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equilibration, (4a) = (4b), in solution. Unfortunately 'H
n.m.r. spectroscopic studies at temperatures below that of
rapid conformational interconversion failed, owing to
insurmountable solubility problems.

We thank Prof. J. D. Dunitz, Prof. H. B. Biirgi, Prof. A.
Vasella, and Dr. K. Miiller for critical comments, and our
colleagues from the Analytical Department.
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