This article was downloaded by:

On: 23 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

Journal of Carbohydrate Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713617200

Synthesis of a Chiral Hexane-1,6-Dinitrile from D-Glucose
Ricardo José Alves?; Joaquin Isac Garcia®; Alain Olesker?®; Gabor Lukacs®
2 Institut de Chimie des Substances Naturelles du C.N.R.S., Gif-sur-Yvette, Cedex, France

To cite this Article Alves, Ricardo José , Garcia, Joaquin Isac , Olesker, Alain and Lukacs, Gabor(1988) 'Synthesis of a
Chiral Hexane-1,6-Dinitrile from D-Glucose', Journal of Carbohydrate Chemistry, 7: 3, 655 — 659

To link to this Article: DOI: 10.1080/07328308808057557
URL: http://dx.doi.org/10.1080/07328308808057557

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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=t713617200
http://dx.doi.org/10.1080/07328308808057557
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 35 23 January 2011

Downl oaded At:

J. CARBOHYDRATE CHEMISTRY, 7(3), 655-659 (1988)

SYNTHESIS OF A CHIRAL HEXANE-1,6-DINITRILE FROM D~-GLUCOSE

Ricardo José Alves, Joaquin Isac Garcia, Alain Olesker
and Gabor Lukacs*
Institut de Chimie des Substances Naturelles du C.N.R.S.,

91198 Gif-sur-~-Yvette Cedex, France.

Received April 20, 1988 - Final Form May 30, 1988

ABSTRACT

Using well-established methodology, D-glucose was transformed into
a tribenzoyloxy cyclohexanone oxime derivative. Sodium azide treatment
permitted the regiospecific exchange of the benzoyloxy group at a
a-position relative to ketone oxime. Under standard Beckmann conditions
the a-azido was oxime cleaved to provide an w-dicyano compound.

INTRODUCTION

The easy access from carbohydrate derivatives to optically active
cyclohexanones, via the Ferrier reaction,1 has greatly extended the
scope of sugars as starting materials in the synthesis of natural
products.2 We were interested in preparing chiral open-chain compounds
and report here a method allowing the ready preparation of a disub-
stituted hexane 1,6-dinitrile from D-glucose. The key step of our
scheme involves carbon-carbon bond cleavage of an a-azido cyclohexancone-
oxime under standard Beckmann rearrangement conditions. To our knowl-
edge only one such example has been reported in the literature in the

. . 3
steroid series.
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RESULTS AND DISCUSSION

In a recent paper Takahashi, Nomura and Satoh have described the
C-C bond cleavage cf a-azido steroidal ketoximes3 in the presence of
various reagents used to carry out Beckmann rearrangements. A mechanism
for this interesting fragmentation reaction was also proposed.3 In an
attempt to synthesize open-chain optically active compounds for another
project, we prepared the a-azido oxime 4 and investigated its behavior
in the presence of phosphorus trichloride oxide. Compound 4 was avail-
able in three steps (Scheme 1) via the known 2L-(2,4/3)-2,3,4-triben-
zoyloxycyclohex-5-encne 1. The latter was prepared from D-glucose
according to well-established methodology.4 Catalytic hydrogenation of
1 with 10% Pd/C furnished the cyclohexanone derivative 2 from which the
E-oxime 3 was obtained. Lemieux et al. have shown that in the presence
of sodium azide, an acetoxy group at an a-position relative to an oxime
underwent exchange with the azide group via a nitroalkene intermediate.5

When a dichloromethane soluticn of tribenzoyloxycyclohexanone E-oxime 3
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was treated with n-tetrabutylammonium azide and a catalytic amount of
triethylamine the a-azido oxime 4 (50.6%) was stereospecifically
formed.6 The epimeric azide could not be detected in the crude reaction
mixture. In the presence of phosphorus trichloride oxide the a-azido
oxime 4 furnished with carbon-carbon bond cleavage the disubstituted
hexane 1,6-dinitrile 5 (54.5%).

The method presented in this paper shows the great potential of the
Ferrier reaction to prepare open~chain chiral compounds from carbohy-

drates.

EXPERIMENTAL

General Procedures. The melting points were determined with a
Buchi apparatus and are uncorrected. A Perkin-Elmer Model 141 MC
polarimeter and 1-dm tubes were used for measurement of specific rota-
tions. i or spectra were recorded in chloroform-d solution at 400
MHz. The 13C NMR spectrum was measured in chloroform-d solution at
50.31 MHz with a Bruker WP-200 spectrometer. Chemical shifts are given
in parts per million, and tetramethylsilane was the internal standard (&
0.000). Carbon-13 chemical shifts for aromatic carbons are not given.
Microanalyses were performed by the Service Central de Microanalyse du
CNRS. Silica get 60 PF254 (Merck) activated at 120 °C was the support
for TLC and for column chromatography. The term "standard workup" means
that the organic layer was washed with water, dried over Na2804, and
filtered and the solvent was removed at reduced pressure.

2L-(2,4/3)-2,3,4-Tribenzoyloxycyclohexanone (2). To a solution of
1 (0.3 g, 0.66 mmol) in ethyl acetate (10 mL) was added 10% P4d/C and the

mixture was hydrogenated at normal pressure. After the reaction was
complete, the mixture was filtered through kieselguhr. Evaporation of
the solvent gave 2 (0.25 g, 82%) as fine needles: mp 142-145°C; [a.]D22

= -2.9° (¢ = 0.85, chloroform); mass spectrum (chemical ionization) (M+
+ H) 459; 1H NMR &6 8.17-7.33 (m, 15H, 3Ph), 6.03 (t, 1H, J2 3 = J3 4"

10 Hz, H-3), 5.83 (d, 1H, J2 3 = 10 Hz, H-2), 5.76 (m, 1K, H-4),2.93

and 2.60 (m, 3H, H-5e¢, H-6e and H-6a), 1.98 (m, 1lH, H-5a).

Anal. Calcd for C27H2207: c, 70.74; H, 4,80. Found: C, 70.42;
H, 4.91.
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2L-(2,4/3-2,3,4-Tribenzoyloxycyclohexanone E-oxime (3). To a

solution of 2 (0.2 g, 0.44 mmol) in a 1l:1 mixture (& mL) of dry methanol
and dry pyridine was added hydroxylamine hydrochloride (0.114 g, 1.65
mmol) and the mixture was stirred at room temperature for 8 h. Evapora-
tion of the solvent was followed by chromatography of the crude residue
(hexane/ethyl acetate, 8:2) affording the E-oxime 3 (0.198 g, 96%) as a
syrup: [a]D22 = -21° (¢ = 1.13, chloroform); mass spectrum (chemical
ionization) (M+ + H) 474; 1NMR 5 8.00~-7.30 (m, 15H, 3Ph), 5.88 (m, 2H,
H-2 and H-3), 5.47 (m, 1H, H-4), 3.34 (m, 1H, H-6e),2.39 (m, 2H, H-5e
and H-6a), 1.93 (m, 1H, H-5a); *5C NMR &6: 153.1 (C-1), 73.4 and 71.7
(C-2 and C-3), 71.5 (C-4), 25.7 (C-6), 18.2 (C-5).

Anal. Calcd for C27H23NO7: C, 68.50; H, 4.86; N, 2.96. Found: C,
69.02; H, 4.72; N, 3.01.

2L-(2,3,4)-2-Azido-3,4-dibenzoyloxycyclohexanone E-oxime (4). To a

solution of n-tetrabutylammonium azide (0.293 g, 1.03 mmol) and a
catalytic amount of triethylamine in dry dichloromethane (5 mL) was
added 3 (0.147 g, 0.31 mmol) in dry dichloromethane (5 mL). The mixture
was heated to 50 °C for 24 h, extracted with dichloromethane and the
residue chromatographed (hexane/ethyl acetate, 8:2) affording 4 (52 mg,
50.6%) as a syrup: [a.]D22 = -10° (¢ = 0.5, chloroform) and alsc the

starting oxime 3 (26 mg): mass spectrum (chemical ionization) (M+ + H)
1

395; "H NMR & 8.03-7.30 (m, 10H, 2Ph), 5.68 (td, 1H, J3 4 = J4 5a 9
Hz, J4,5e = 4 Hz, H-4), 5.50 (44, 1H, J2'3 = J3,4 = 9 Hz, H-3), 4.72 (4,
1H, J2 3= 4Hz, H-2), 3.24 (m, 1H, H-6e), 2.40 (m, 2H, H-5e and H-6a),

1.75 (m, 1H, H-5a).
Anal. Calcd for C20H18N405: C, 60.91; H, 4.57; N, 14,21. Found;
C, 70.07; dd, 4.50; N, 14.28.

25,38-Dibenzoyloxyhexane-1,6-dinitrile (5). To a solution of 4 (25

mg, 0.063 mmol) in dry pyridine (1.5 mL) was added phosphorus trichlor-
ide oxide (0.08 mL) and the mixture was heated to 110 °C for 1 h. After
dilution with water and extraction with dichloromethane, the residue was
chromatographed (hexane/ethyl acetate, 7:3) giving pure 5 (12 mg, 54.5%)
as fine needles: mp 137-140 °C; [a]D22 = -5.1° (¢ = 0.8, chloroform);
mass spectrum (chemical ionization) (M+ + H) 348; 1H NMR & 8.10-7.45 (m,
108, 2Ph), 5.90 (4, 1H, J, ; = 6 Hz, H-2), 5.62 (m, 1H, H-3), 2.63 (m,
2H, H-5, H-5'), 2.48 (m, 2H, H-4 and H-4'); 3C NMR &: 118.1 (C-1),

114.2 (C-6), 69.3 (C-3), 62.1 (C-2), 26.6 (C-4), 13.9 (C-5).
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Anal. Calcd for C20H16N204: C, 68.96; H, 4.60; N, 8.05. Found:

Cc, 68.72; H, 4.70; N, 8.17.
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