Tetrahedron Letters, Vol. 33, No. 12, pp. 1581-1584, 1992 0040-4039/92 $3.00 + .00
Printed in Great Britain Pergamon Press Lid

A Practical Synthesis of the Dihydroxyethylene Dipeptide
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Abstract: The N-Boc dihydroxyethylene dipeptide isostere 7 and its N-Boc 3-(thiazol-4-yl)alanyl derivative 8 were synthesized, without
purification of intermediates, from (45.5R)-2,2-dimethyl-4-(2-methylpropyl)-5-hydroxymethyl-1,3-dioxolane (3b), in 24 and 32% overall
yield, respectively. Alcohol 3b was readily prepared from inexpensive and commerically available D-isoascorbic acid in four steps. The
synthesis featured a stereoselective addition of cyclohexylmethyllithium to the dimethyl hydrazone of (45,58 )-2,2-dimethyl-4-(2-
methylpropyt)-5-formyl-1,3-dioxolane (4).

As part of program directed toward the development of dipeptide renin inhibitors for use has antihypertensive
agents, we required a practical and cost effective synthesis of the dihydroxyethylene isostere 6.1 Although three
syntheses of isostere 6 have been raportcd,2 we believed that a more practical synthesis of 6 could be devised, one
suitable for large scale production. The synthesis would employ inexpensive starting materials, require minimal
purification of intermediates, and allow for the purification of the final products by direct crystallization from the
crude reaction mixtures. We have developed an efficient and practical synthesis of isostere 6 from D-isoascorbic
acid and our approach is outlined in the Scheme.

2,3-O-Isopropylidene-D-erythrose (2) was synthesized from D-isoascorbic acid (1) by literature proccdures3
and reacted with 2-isopropylidene triphenylphosphorane4 in THF at -40 OC to rt over 18 h to give the unsaturated
alcohol 3a5 in 53% yield. Catalytic reduction of 3a produced alcohol 3b6 in 96% yield. Swern oxidation of
alcohol 3b followed by addition of 4 equivalents of dimethylhydrazine and anhydrous magnesium sulfate (rt, 1h)
gave hydrazone 4 as a yellow oil in 62% isolated yield. Alternatively, hydrazone 4 was used in the next step
without further purification. Using the procedure of Claremon et al.,7 crude hydrazone 4 was reacted with 1.5
equivalents of cyclohexylmethyllithium, prepared by halogen-metal exchange of cyclohexylmethyl iodide8 with r-
butyllithium in diethyl ether (-10 ©C tort, 1.5 h), to give hydrazine 5 and its diastereomer in a ratio of 98 : 2 as
judged by capillary GC-mass spectoscopy.® The stereochemistry of the major addition product was established by
completion of the synthesis and comparison to authentic N-Boc amino diol 7.10 Thus, reduction of the crude
hydrazine 5 (RaNi, H2, 4 atm, 48 h), deprotection of the acetonide (6N HCI, methanol, rt, 4 h), and acylation of the
amino diol hydrochloride with di-rert-butyl dicarbonate and N-methylmorpholine in THF gave, after crystallization
of the reaction mixture from hexanes, the N-Boc amino diol 7 as white needles in 24% overall yield from 3b.11 1n
addition, the crude amino diol hydrochloride was coupled to N-Boc 4-thiazoylalanine12 using standard peptide
coupling procedures (EDC, HOBT, N-methylmorpholine, -23 ©C to rt, DMF) to give, after crystallization of the
crude reaction mixture from ethyl acetate/hexane, derivative 8 (32% overall yield from 3b).13
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Scheme
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In conclusion, we have developed a practical and stereoselective synthesis of the N-Boc dihydroxyethylene

isostere 7 and the amino acid derivative 8. Three key goals were achieved. First, the target compounds 7 and 8
were obtained from inexpensive and readily available D-isoascorbic acid, five steps from 3b in 24 and 32% yield
respectively. Second, intermediates 4, 5, and 6 were utilized without purification. Third, isolation of the final

products 7 and 8 was accomplished by direct crystallization of the crude reaction mixtures.
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