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Note

The reaction of ylids of maleimide with derivatives of D-ribose

RoBerT E HARMON, GEORGE WELLMAN, AND S K GupTA
Department of Chemustry, Western Michigan Unwersity, Kalamazoo, Michigan 49001 (U S A)
(Received June 12th, 1969)

Because of the importance of long-chain monosaccharides as intermediates 1n
the synthesis of other carbohydrates, we have investigated the reaction of triphenyl-
phosphoranylidenesuccinimide! (1a) and its N-phenyl derivative 1b with derivatives
of p-ribose The reaction of D-ribose with the ylids 1a and 1b was studied n order
that intermediates for the total synthesis of the antibiotic Showdomycin? might be
prepared The reaction of resonance-stabilized yhds with several monosaccharides,
as well as with acetylated aldehiydo monosaccharides, has been reported?

Attempts to cause unprotected p-ribose and D-glucose to react directly with
the yhids 1a and 1b were unsuccessful Similarly, the reaction of acetylated aldehydo-
p-ribose and aldehydo-p-glucose with these yhids did not lead to any 1solable product
In contrast, reaction occurred between 2,4 3,5-d1-O-benzyhidene-aldehydo-D-ribose (2)
(prepared by the procedure of Potgieter and MacDonald*) and the yhds 1a and 1b,
and respectively afforded 3a and 3b, each 1n ~85% yield When 3a was treated with
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aqueous hydrochloric acid, selective hydrolysis of the 3,5-O-benzyhdene group
occurred, yielding 2,4-O-benzyhdene-1-deoxy-1-(2,5-dioxo-3-pyrrolidinylidene)-p-
nbitol (4) Compound 4 could also be prepared by the reaction of 2,4-0-benzyhdene-
aldehydo-p-ribose* (5) with the yhd 1a

In summary, the reaction of yhds 1la and 1b derived from maleimde and
N-phenyimaleimide with benzyhidene-protected aldefiydo-pD-ribose (compounds 2 and
5) gives the corresponding Wittig reaction-products

EXPERIMENTAL

Melting points were determined with a Thomas-Hoover melting-point appa-
ratus and are corrected The elemental analyses were performed by Galbratth Labo-
ratories, Inc , Knoxville, Tennessee 37921. A Beckman IR-8 spectrophotometer was
used for recording the 1 r spectra The yhids 1a and 1b were prepared by the procedure
of Heyda and Theodoropulos’ The method of Potgieter and MacDonald* was
used for preparing the p-ribose derivatives 2 and 5

2,4 3,5-Di1-O-benzylhidene- I-deoxy-1-(2,5-dioxo-3-pyrrohdinylidene)-p-ribirol (3a)
— To a solution of 2 (1 7 g, 5 mmoles) 1n ethanol (200 ml) was added the ylid 1a
(17 g, 5mmoles) with stirmng. After 1 h, the solution was concentrated under
diminished pressure to 75 ml, and cooled to 10° The white precipitate thus obtained
was filtered off, drnied, and crystallized from absolute ethanol, to yield 17 g (86%)
of colorless needles, m.p. 194-195°, [x]3° —94 1° (c 0.12, ethanol) Y4 3180 (NH),
1770, 1730, 1680 cm~* (C = O)

Anal. Calc. for C,;H,;NO; C, 6780, H, 516, N, 344 Found C, 6781,
H,531, N, 340

2,4 3,5-D1-O-benzyldene-1-deoxy-1-(2,5-dioxo- 1-phenyl-3-pyrrohidinylidene)-D-
ribitol (3b) — Reaction of the ylid 1b with 2 by the foregoing procedure afforded
3b in 85% yield, m p. 212-213°, [«]3° —143 2° (¢ O 38, ethanol), v 1770, 1710,
1680 cm™! (C=0)

Anal Calc for C,oH,NO, C, 7204, H, 517, N, 290 Found C, 7225,
H,532,N,291

2,4-0O-Benzyhdene-1-deoxy-1-(2,5-dioxo-3-pyrrolidinylidene)-b-ribitol (4) —

Method A To asolution of 3a (3 g, 7.3 mmoles) 1n methanol (300 ml) was added
concentrated hydrochloric acid (3 ml) The solution was stined for 5h at 30°, and
then evaporated under diminished pressure to an oil, this was triturated with cold
water, and the resulting precipitate was crystallized from water to yield colorless
needles which, after bemng dried at 110°/0 1 mmHg, afforded 16 g (63%) of 4,
m.p. 189-190°, X3! 3500 (CH), 3380 (NH), 1760, 1720, and 1680 cm™! (C = O).

Anal Calc for C;¢H,;NOg; C, 6018, H, 536, N, 438 Found C. 59.93;
H,531; N,422

Method B Reaction of 5 with the ylid 1a by the procedure used for the prepa-
ration of 3b afforded a 51% yield of 4, m p 189-190° The m p of a mixture of the
products from Methods A and B was undepressed, and the 1t spectra of the two
samples were superposable
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