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PREPARATION OF (2E)-t-BUTYL 4,5,7-TRIHYDROXY-2-0CTENOATES
CONTAINING THREE NON-RACEMIC CHIRAL CENTERSl
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The hydrophilic part of li-membered-ring macrolide, colletodiol,
containing three chiral centers has been prepared from L-rhamnose
and D-glucose, sultable for further synthesis,

Colletodiol (L) was isolated from Colletricum

capsici in 1966 and subsequently shown to be li- /j\\//q§>/jz\
membered cyclic dilactone,2 We wish to report herein 0 OH 0
a convenient synthesis of the hydrophilic part (C-1l~ o) { 4 ; 7_\

0-8) of 1 as well as its isomer from carbohydrates,3
(2E,48,5R,7S)~t-Butyl 4,5-0O~isopropylidene-

L4,5,7-trihydroxy-2-octenoate, Allyl 2,3-0-iso-

propylidene~a~L-rhamnopyranoside was converted into the corresponding L-deoxy-
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rhamnopyranoside (g) by Barton procedure,4 Allyl group was then removed by succes-
sive treatment of 2 with RhCl(PhBP)B-DABCO and acetone-HZO-Hg0125 giving 3 in 37%
overall yield,6 The reaction of 2 with t-butoxycarbonylmethylenetriphenylphospho-~
rane (ﬁ) resulted in the formation of the title compound (23) and Z-isomer (23) in

21 and 52% yields, respectively,

HO OM i, ii C—Oj) III iv
—_—
0 00
X
2

A — o8
v " oBut 575 O u

HO C;é) HO L

5a 5b

i) NaH, CS,, imidazole, then MeI (87%). 1ii) BuBSnH, toluene, reflux, 10 h

(74%), iii) RhC1l(Ph P) -DABCO, EtOH-H,0 (9:1), reflux, 2 h (74%). iv)
acetone-H,0 (10:1), HgClZ, r.t., 25 m1n (78%). wv) t-Bu0200H=PPh3 (L),

benzene, reflux, 2 h,
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(2E,48,58,7R)-t-Butyl 4,5,7-trihydroxy-2-octenoate, Methyl 4,6-dideoxy-
a-D-glucopyranoside was hydrolyzed, followed by treatment with 4 to give the title
compound (é) in 65% overall yield, When the triol (&) was treazed with acetone-
2,2-dimethoxypropane in the presence of p-TsOH at room temperature, L4 ,5-0-iso~
propylidene derivative (Z) was exclusively obtained in 97% yield,
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i) H20, Dowex—50(H+), reflux, 2 h, 1ii) L, benzene, reflux, 4 h, iii) acetone-
Me,C(OMe),, p-TsOH, r.t,, 26 h (97%)

(2E,458,5R,7R)-t-Butyl 4,5,7-trihydroxy-2-octenoate, When methyl 2-0-p-
tosyl-l4,6-dideoxy~a-D-glucopyranoside (§) was allowed to react with benzoic acid
in the presence of diethyl azodicarboxylate and triphenylphosphine,8 the desired
methyl 2-0-p-tosyl-3-0O-benzoyl-l,6~dideoxy-a~D-allopyranoside (2) was obtained in
2L% yield with 65% recovery of the starting pyranoside, 9 Since several attempts
to increase the yield of 9 were unsuccessful, an oxidation-reduction sequence was
utilized for the inversion of 3~hydroxyl group, 10 Thus 8 was oxidized to ulose lO
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i) PhCOZH + EtOZCNzNCant + PhBP,(Zq%), ii) DMSO-DCC, HBPOA’ r,t,, 2 days
(84%), iii) NaBH, (79%). iv) LiAlH, (76%). v) H,0, Dowex-50(H'), reflux,
3 h (93%), vi) L, benzene, reflux, 5,5 h (77%), vii) acetone-MeEC(OMe)Z,

p-TsOH, r,t,, 15 h,
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by Pfitzner-Moffatt reaction, followed by treatment with NaBHq to afford crystal-
line methyl 2-0-tosyl-4,6-dideoxyallopyranoside which was readily purified by
recrystallization,ll The LiAlH4 reduction of the allopyranoside gave methyl 4,6~
dideoxy-a-D-allopyranoside (1ll). Compound 1l was converted into the title compound
(;é) in 72% yield by the procedure described above, When 12 was treated with
acetone and 2,2-dimethoxypropane in the presence of p-TsOH at room temperature for
15 h, 4,5-0-isopropylidene derivative (}23) and 5,7-0-isopropylidene derivative
(}23) were obtained in 26 and 49% yields, respectively,7 The predominant forma-
tion of six-membered acetonide would be attributed to non-bonded interaction between

t-butoxycarbonylvinyl and 2-hydroxypropyl groups which destabilizes the 13a,
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Table 1, 60-MHz NMR Chemical Shifts (ppm) in CCL,

Com- CqH C-H CH C H, C_LH * *

Coma 8 7 6 5 s CaH CoH
Sa** 1,2(d)  3,5-4.4(m) 1,4-1,8(m) 4.3-4.8(m) 6,72(ad) 5,95(dd)

7 1.15(d)  3.5-h.4(m) 1,5-2,0(m) 3,5-4.4(m) 6.75(ad)  5,9(dd)

13a 1,15(4) 3.87 1,2-1,9(m)  4,15-4,5 6.67(ad) 5,9(dd)
(sextet) (3 lines)
4,5-4.8
(3 lines)
1%b 1,15(d)  3,6-4,2(m) 1,3-1,8(m) 3,6-4,2(m) 6.75(aqd) 6,02(ad)
4,14, 5(m)

* TFirst order coupling constants (Hz); Js 3=l5, J3 4=L+~6, Js 4=lavl,5,
** Solution in CDCLs - ’ ’ ’
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