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Abstract: An efficient synthesis of the CI1-C6 aliphatic fragment 3 and its coupling to the C7-C19
fragment 4 of kabiramide C is described. Key transformations include a TiCl, promoted condensation
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alcohol 9 to set the stereochemical array. © 1998 Elsevier Science Ltd. All rights reserved.

In the preceding paper, the asymmetric synthesis of the C7-C19 fragment of kabiramide C (1)

was described.! Herein, we wish to report the asymmetric synthesis of the C1-C6 fragment 3 and its

union with the C7-C19 fragment 4 completing the assembly of the central tris-oxazole core. Our general

strategy for the construction of kabiramide C is based on the following considerations: (1) the approach
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to the order of fragment coupling.
Therefore, it is our intention to employ a
phosphorous-based olefination strategy during
the formation of C19-C20 trans double bond’
and to utilize a lithio-dithiane coupling for the
C6-C7 bond construction (Scheme 1).

Further retrosynthetic analysis of 3
suggested the use of a Lewis acid promoted

condensation between aldehyde S and
crotylsilane (R)-6 as a straight forward protocol
for the introduction of the C5 stereogenic center
(Scheme 2).

Scheme 3 summarizes the construction
of the C1-C6 fragment 3, which began with the
commercially available (R)-1,2,4-butanetriol 7.
The sequence was initiated by selective
protection of the 1,3-diol as its di-‘butylsilyl

ether ['Bu,Si(OTf),, 2,6-1utidine, CH,C1,/DMF,
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The TiCl, promoted condensation between 5
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and crotylsilane (R)-6 proceeded efficiently with high diastereoselectivity (de > 30:1 syn/anti), resulting
in the formation of the homoallylic alcohol 9° in 92% yield. With 9 in hand, a Barton-McCombie

deoxygenation protocol” was employed to remove the secondary hydroxy group. Thus, alcohol 9 was
- rartad vanth TN N 0C  MMaT 0 O e Q00  whinh wrae Firthian alaboo a1 .
converted to xantnate 1v (INari, LS, Mel, U C to 1t, Y6%), whicn was furtner elaborated t0 a new

xanthate 11 in a three-step process, uiilizing a catalytic dihydroxyiation with OsO, (0.1 mol %) and
TMANO (1.1 equiv).” The diol was used without purification in a subsequent oxidative cleavage using
Pb(OAc), (1.2 equiv)® to afford the intermediate aldehyde, which was reduced with NaBH, (2 equiv,
MeOH, 0 °C) to give primary alcohol 11. This three step reaction sequence to afford xanthate 11, which
is suitable for the deoxygenation,” proceeded in 74% overall yield. The xanthate functionality was then
reductively removed using Bu,SnH in the presence of a catalytic amount of AIBN (PhMe, reflux, 97%).
Finally, alcohol 12 was directly converted to iodide 3'® by (PhO),PCH,I (DMF, 0 °C, 95%), thereby
completing the synthesis of the C1-C6 aliphatic fragment 3 of kabiramide C.
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Having accessed both fragments 3 and 4', we now began to evaluate reaction conditions that
would effect the crucial lithio-dithiane coupling. During the planning stages of this synthesis, the task of
achieving a union between 3 and 4 was not regarded as a difficult one based on the fact that lithio-
dithiane couplings are routinely carried out in organic svnthesis.” However, lithium-deuterium
exchange experiments have indicated that the protons on oxazole rings in 4 are much more acidic than tl
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dithiane proton.'”> When 4 was treated with 1.2 equiv of '‘BuLi followed by additiol
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require other protecting group modifications; (2) to remove all the acidic protons in 4 by simply using
excessive base in the hope that the dithiane anion behaves more nucleophilicly than all other carbanions
present in 4 affording the desired alkylation. Gratifyingly, when 4 was treated with 4.4 equiv of ‘BuLi
and one equiv of 3 was added, the desired fragment union between 3 and 4 was successfully achieved

providing 2 in modest yield (Entry 3).

Table 1. Lithio-Dithiane Coupling Results Between 3 and Tris-oxazole 4

Entny Raactinn Conditinneg® Mainr Pradict?
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By
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\< ‘Bu.__'Bu
. RN
4 (1 equiv) N)/\CID Me QO

1 'BuLi (1.1 equiv) )2?\/'\/\/
then 3 (2 equiv) Me N=

& |l O 87°L
I/§M i /O
L_$8 OMe 13
Bu.__'Bu
Me O'SI‘/O
TBDDSO/\”/Q i
4(1 equiv) N
Bu, ~Bu
2 tBn i 223011 |\_l) 70 Me O "(_)

TBOPSO” Y Q
N‘\%\
N// O
4 (1 equiv) =
3 'BuLi (4.4 equiv) Me Nf(
. : 0
then 3 (1 equiv) A~ A?(/-\V =/
0\5,5 ?:.;-Qs EMe
Bu” “'Bu a > P
2V 46%

2 All reactions were conducted in freshly distilled THF/HMPA (9:1 v/v) solvent system. o Al
yields refer to isok?ted yields after purification by chromatography on silica gel. All products
gave satisfactory 'H-NMR and MS data.

In summary, the synthesis of the C1-C6 fragment of kabiramide C was accomplished in 9 steps
from the commercially available triol 7 with an overall yield of 52%. The carbon skeleton of the C1-C19
portion of kabiramide C was constructed in a convergent manner employing a lithio-dithiane coupling
between the C1-C6 fragment and the C7-C19 fragment. The subsequent fragment manipulation,
coupling and the completion of the total synthesis of kabiramide C will be reported at a later time.
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