Published on 01 January 1980. Downloaded by University of Massachusetts - Amherst on 26/10/2014 20:58:10.

228

View Article Online / Journal Homepage / Table of Contents for thisissue

J.C.S. CrEm. Comm., 1980

A Simple, Stereocontrolled Synthesis of a Thromboxane B, Synthon

By Aran G KerLy and JAMES S ROBERTS*
(Department of Chemastry, Unwersity of Stivling, Stirling FK9 4LA)

Summary A short stereocontrolled synthesis of a key
intermediate in thromboxane B, synthesis has been
accomplished starting from the carbohvdrate laevo-
glucosan

IN recent years an impressive number of natural products
have been synthesised from carbohydrate precursors! We
report a sumple, carbohydrate-based synthesis of the key
mtermediate (11) which has been used previously in throm-
boxane B, syntheses 2.3

The starting material, laevoglucosan (1,6-anhydro-fB--
glucopyranose) (2), 1s readily available from a wide variety
of carbohydrate sources, for example, by controlled pyroly-

sis of starch® This compound has several advantages
mncluding  cost, absolute configuration, and chemaical
reactivity anising from 1ts ngid bicyclic framework and the
three axial hydroxy groups In the first step, laevoglucosan
was converted into the known epoxy-tosylate (3)° which, on
treatment with allylmagnesium chloride 1n the presence of a
catalytic amount of cuprous 1odide® [inverse addition,
6 equiv CHy=CHCH,MgCl, 0 1 equiv Cul, dry tetrahydro-
furan (IHF), 0 °C, 20 h], gave the allyl derivative (4),f m p.
65—67 °C, [a)} = —58° (¢, 09, CHClL), in 889% yield

There 1s ample hiterature precedent for the stereo- and regio-
specific opening of this epoxide? Treatment of (4) with
Ihithium triethylborohydnde? (3 equiv LiEt,BH, dry THF,

1 A'l new compounds had satisfactory spectral and analytical data
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room temperature, 8 h) followed by tosylation of the
resultant alcohol {oil, bp ca 85°C/04 mmHg, [«]¥ =
—88° (¢, 07, CHCL)} produced (5),+ mp 100—100-5 °C,
[0]F = —70-0° (¢, 1-0, CH,CL), 1n 51%, yield

0

(n (12)
Ts = p-MeCgH,SO,~
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Previously we had demonstrated® that lithium triethyl-
borohydnide reduction of the di-tosylate (6) gives a high
yield of the two alcohols (7) and (8) in the ratio of 5-25:1
The mechanism of this reaction does not mmvolve direct
displacement of the two tosylate groups but proceeds by
way of intermediate formation of (3) followed by hydnde
attack at C-4 to produce (9) and subsequent hydride attack
at C-2 to give predominantly (7) In the case of (4) the
4o-allyl group serves to make the reduction completely
regiospecific such that only the 38-alcohol 1s obtained with
no trace of the 1someric 2B-alcohol

Oxidation of (5) with ruthemum dioxide—excess of sodium
metaperiodate in aqueous acetone?® (room temperature, 2-5 h)
gave directly the highly crystalline tricyche lactone (10)1 in
80% yield, mp 151—151:5°C, [a]fy = —6:4° (¢, 03,
CH,Cl,) Amberlyst 15 acid resin in methanol proved to be
the method of choice for cleavage of the 1,6-anhydro
bridge to produce the two known bicychc lactones (11) and
(12) 1n 819, yield, in the ratio of 1 55:1 The ¢-(11) and
B-1somers (12) could be readily separated by flash column
chromatography on silica gei® (Et,0-MeOH, 9:1) to give
pure samples of each. Although pure, the a-1somer (11)
was obtained as an oilf [o]F = -+ 92:7° (¢, 1-53, CHCl,) (It
+-86:6°,2b 1-100°,2¢ +-85°24) and this proved to be 1dentical
to an authentic sample, by1r and n m r spectroscopvaswell
as tlc mobihity In addition, this 1somer wasconverted
quantitatively into the p-phenylbenzoate derivative, m p
154—155 °C, [aly = +50-3° (¢, 06, CHCl) (Iit,**mp
149--150 °C, [a]} = +48 6°) The B-1somer 1s a crystalline
compound, m p 125126 °C, [a]y = —99° (¢, 0-42,CHCI,)
and hasidentical1r and n m r spectra to those reported 34,0
The g-1somer (11)32.% and 1ts t-butyldiphenvlsilyl deriva-
tive’® have been converted by standard ‘prostaglandin’
methodology mnto thromboxane B, and 1ts C-15 epimer
Apart from 1ts simpheity, this synthesis offers the additional
potential advantage of pernutting the stereospecific intro-
duction of other C-4 side chains by organometallic-induced
openng of the epoxide (3) with subsequent inversion of the
C-3 configuration [e g, by superoxade displacement of the
tosylate group in a derivative ot (5)]
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Upjohn Company, Kalamazoo, for an authentic sample of
(-£)-(11), together with 1t and nmr spectra of (11) and
(12), and Professor M Cerny, Charles University, Prague, for
a generous gift, at one stage, of laevoglucosan
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1 Two references (ref 2c, 3b) state that this compound 1s an o1l, while two other references (ref 2b, 2d) givea m p of 101-——101-5 and

102—103 °C, respectively
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