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The Wittig reaction using phosphonium ylides stabilized by electron-withdrawing groups 
(EWG) has proven to be extremely useful for the construction of chainextended carbohydrates.' 
Suitably protected monosaccharides (1) are conveniently lengthened via the reaction with phospho- 
nium ylides of generic structure 2. 

It had been reported by Kochetkov and M m e v  that completely unprotected monosaccha- 
rides also react readily with stabilized phosphoranes, eliminating the normal three-step synthesis of the 
hydroxyl blocked aldose.' This procedure has been used for the synthesis of leukotrienes3" and more 
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recently for a fourcarbon chain extention of D-arabinose?b We needed to prepare D-arabino-heptonic 
acid analogues as potential inhibitors of 3dehydroquinate synthetase4 and examined this procedure. 

A suspension of D-arabinose (3) in pdioxane was combined with 4 and heated at reflux. 
The mixture gradually cleared over 2 hrs and 5 was obtained as the only product after recxystaliza- 
tion. NMR analysis indicated that only the trans-isomer was obtained (J,2,3 = 15.6 H Z ) . ~  
Kochetkov and Dmitriev2” used DMF as the solvent, but also obtained a by-product from the 

3 4 5 

- OH OH 
T 

0 
6 7 

reaction which they believed to be a mixture of cyclic lactones. The use of dioxane not only elimi- 
nated by-products, but also simplified work-up. This procedure works equally well with other 
aldoses such as D-ribose and D-glucose. 

The reduction of 5 to 6 was accomplished by catalytic hydrogenation over platinum oxide. 
Saponification of ester 6 followed by neutralization afforded lactone 7 with an overall yield of 57% 
(from 3). Compounds 5.6 and 7 are versatile intermediates for the synthesis of a variety of 7-carbon 
arabino-carbohydrates. 

EXPERIMENTAL SECTION 

Melting points were determined on a Thomas-Hoover capillary apparatus and are uncorrected. Proton 
and carbon NMR spectra were recorded on a General Electric@ QE300 spectrophotometer. Chemical 
shifts are expressed in pms per million downfield (6) from internal TMS. Elemental anaylses and 
optical rotations were performed by the Analytical Services Department of FMC Corporation. 

Ethyl E-2,3-Dideoxy-D-urubino-hept-2-enonate (S).- A suspension of 17.2 g (0.115 mol) of D- 
arabinose and 40 g (0.115 mol) of (carbethoxymethy1ene)triphenylphosphorane in 300 ml of p -  
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dioxane was heated at reflux for 3 hrs. The resulting clear solution was concentrated at reduced pres- 
sure to afford a white solid which was triturated in 100 ml of warm 1: 1 diethyl ether-petroleum ether. 
The solid was then collected and recrystallized from 95% ethanol to yield 17 g (67%) of a white 
solid, mp. 138-139', lit.," mp. 133-135', [a]: = +15.4 (c = 0.4, MeOH), lit [a]: = +14.5 ; IR 
(KBr): 1722 (COgt), 1669 (C=C) cm-I; 'H NMR (300 MHz,  CDCLJ: 6 5.97 (dd, H-2,JH%3=15.6), 
6.96 (dd, H-3). 13C NMR (75 MHz, CDCIJ: 6 14.2 ( O C ~ C H J ,  59.8 (OCH,CHJ, 63.5 (C-7), 70.2 
(C-6), 71.6 (C-5), 73.3 (C-4). 119.9 (C-3), 151.3 (C-2), 165.9 (C-1). 
Anal. Calcd for C,H,,O,: C, 49.09, H, 7.32. Found: C. 49.14; H. 7.05 

Ethyl 2,3-Dideoxy-D-arabino-heptonoate (6).- A solution of 13.2 g (0.06 mol) of 5 in 200 ml of 
75% aqueous ethanol was hydrogenated over 300 mg of PtO, at 40 lbs 5. After the uptake of H, 
ceased, the catalyst was removed by fitration and the clear solution was concentrated at reduced 
pressure to afford 12.6 g (95%) of a white solid which was recrystallized from 95% ethanol, mp. 
103-105', [a]: = +9.0 (c = 0.5,hO); IR (KBr): 1722 (C0,Et) cm-'; 13C NMR (75 MHz,  CDClJ: 6 
14.2 (OCH&'H,), 29.0 (C-3), 30.6 (C-2), 59.7 (OCH,CHJ, 63.8 (C-7), 68.8 (C-Q), 71.7 (C-6), 73.2 
(C-5). 173.3 (C-1). 
Anal. Calcd for C&I,,O,: C, 48.64, H, 8.16. Found: C, 48.7 1; H, 7.92 

2,3-Dideoxy-Ds~b~no-heptono-1,4-lactone (7)- A solution of 1 g (4.5 mmol) of 7 in 5 ml of water 
was stirred at 25' as 2.3 ml of 2M sodium hydroxide was added. After stirring for 30 min, the solu- 
tion was passed through a short column of Dowex@-5OW acid ion exchange resin and washed with 
50 ml of water. The water was removed under reduced pressure to afford 0.78 g (90%) of a white 
powder which was recrystallized fiom 95% ethanol, mp. 107-109O, lit.5 mp. 111-112', [a]: = -61.1 
(c = 0.2, %O), lit., [a]: = -56.9 (c = 2, 50); IR (KBr): 1742 (C=O) cm-'; 13C NMR (75 MHz,  

Anal. Calcd for C,H,,O,*\O: C, 43.30 H, 7.26. Found: C, 42.98; H, 6.98 
CDclJ: 623.3 (C-3), 28.4 (C-2), 63.5 (C-7), 71.1 (C-6), 72.5 (C-5), 79.2 (C-Q), 177.7 (C-1). 

REFERENCES 

1. Yu. A. Zhdanov, Yu. E. Alexeev and V. G. Alexeeva, "Advances in Carbohydrate Chemistry and 
Biochemistry", Vol. 27, p. 227, Academic Press, New York, NY, 1972; B. E. Maryanoff and A. 
B. Reitz, Chem. Rev., 89,863 (1989). 

2. a) N. K. Kochetkov and B. A. Dmitriev, Dokf. Akad. Nauk. SSSR, 151, 106 (1963); b) N. K. 
Kochetkov and B. A. Dmimev, Izv. Akad. Nauk SSSR, Ser. Khim., 274 (1966); CA, 64, 19734 
(1966). 

3. a) J. Rokach, C-K. Lau, R. Zamboni and Y. Guindon, Tetrahedron Lett., 22, 2763 (1981); b) D. 
Miljkovic, M. Popsavin, V. Popsavin, N. Vukojevic and J. Harangi, J .  Serb. Chem. Soc., 55,307 
(1990); CA, 114,62588d (1991). 

75 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS Volume 24, No. I, 1992 

4. E. Haslam, "The Shikimate Pathway", John Wiley & Sons, New York, NY. 1974. 

5 .  J. M. Kusster, I. Dyong and D. Schmeer, Chem. Ber., 109,1253 (1976). 

6. D. Charon, Carbohyd. Res., 11,447 (1 969). 

******** 

AN IMPROVED SYNTHESIS OF ~GCHLORODIPHENYLACETIC ACID 

Submitted by 
(O4/03P 1) 

J. B. Maciel, R. A, S.  San Gil' and A. C. Net0 

Department of Organic Chemistry 
Instirue of Chemistry 
Federal University of Rio de Janeiro 
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a-Chlorodiphenylacetic acid, an intermediate in the Friedelcrafts synthesis of 9-fluorenecar- 
boxylic acid from trichloroacetic acid and benzene,' has also been used in the synthesis of pharma- 
ceuticals such as Estocin and Erpenal? It has also been prepared from benzilic acid and POC1, or 
SOCJ? albeit not in very good yields. This route requires long reaction times (about 24 hrs) and 
fumishes a mixture of products which is difficult to purify. We now report an improved procedure 
which involves chlorination of diphenylacetic acid in carbon disulfide, using a 250W mercury lamp 
as a light source. The yield of a-chlorodiphenylacetic acid is better than those previously repo*d. 
The effect of varying the chlorine gas flow rate (range 20-80mVmin)," temperature (20-80', reaction 
times (0.5 hr to 10 hrs), solvents and light sources has been studied, The best results were obtained at 
28-32' with a solution that had been saturated with chlorine. 

c12 Ph, ,C02H PhzCHC02H P 

CS,, hv PhO"CI 

EXPERIMENTAL SECTION 

Melting points were taken with a Mettler FP5 melting point apparatus. Gas chromatographic (GC) 
analyses were done on a Hewlett Packard 5790 instrument using a 20m SE-52 glass capillary 
column. The carrier gas was hydrogen at a flow rate of 2 mL/mbn The injector and detector tempera- 
tures were maintained at 280' and the program used was 80-280', 6'/min. Mass spectra were 
obtained using a Hewlett Packard Model 5987A (CG-MS). Ionization was performed at 70 eV elec- 
trons with 300 pA emission current. 
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