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Abstract: A novel stereoselective synthesis of the key left-hand oy
fragment of (-)-octalactin A has been achieved from metRy3( T\/cogMe
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hydroxy-2-methylpropionate employing Spgromoted intramolecular 92% 89%
Reformatsky reaction of &(bromoacetoxy)aldehyde as a key step. T4 5
THP H THP H
: ‘ w
——— . —_— N
Octalactin A () and octalactin B, a closely related congener, were  64% 82% : *
isolated from a marine actinomycete of the geBtreptomycesound : 7 : 8
on the surface of a gorgonian octacdralctalactin A {) displays Q
potentin vitro cytotoxicity against B-16-F10 murine melanoma and e f THP 0 Bn
. . e —_ Y
HCT-116 human colon tumor cell linésThe unique structure 52% 74% :
containing a characteristic eight-membered lactone moiety as well as :
the above-mentioned intriguing biological activity has spurred much B - 10
research on the synthesis of octalactinlp%(Buszek? and Clard§? \ é
have independently established an efficient convergent approact g OH Bn
involving coupling of a left-hand fragmeBtand a right-hand fragment 97%
3. We describe herein a novel stereoselective synthesis of the key left ’ H
hand fragmen® (R = TBS), which constitutes a formal synthesis of 11
natural (-)-octalactin Al). Scheme 1. (a) 1) DHP, PPTS, CHCly, 2) LiAlHy, THF; (b) 1) (COCl)p,

DMSO, Et3N, CHyClp, —60 to 25 °C, 2) (Et0)-P{O)CO,EL, NaH, THF, -78
°C, 3} Hp, 10% Pd-C, benzene; (c) 1)} DIBAH, CHoCl,—78 °C, 2) as in (b)-
1), 3) as in (b)-2), 4) as in ¢)-1); (d) diisopropyl L-tartrate (0.09 equiv),
Ti(O-FPr)s (0.07 equiv), +BuOOH (2 equiv), 4 A molecular sieves,
CHyClp, —23 °C; (e) 1) MeLi (10 equiv), CuCN (0.5 equiv), Et20, —23 °C,
2) NalOy4, 50% aqTHF; (f) 1) PhCH2Br, NaH, THF-DMF (5:1), —20 °C, 2)

(-)-octalactin A (1) BrCH,COCI, pyridine, CHoClg, 0 °C; (g) 1) PPTS, MeOH, 2) as in (b)-1)
RO.,
., OR
HO ~ :
H W CHCly), and (®)-hydroxylactonel3, [(J(]D18 —23.7 £ 0.54, CHCY}), in
2 3 63% yield. The poor diastereoselectivity of this $priomoted reaction
Buszek: 2 (R=MPM) + 3 (X =1, R=TBS) was not problematic, however, because the undesired ist#r=uld
Clardy: antipode of 2 (R = TBS) + 3 (X = Br, R = TBDPS) be converted to the desired isom&B almost quantitatively by

sequential Dess-Martin oxidati® and NaBH reductiont® Protection

of 13 as itstert-butyldimethylsilyl ether followed by hydrogenolytic
The strategy we have employed to construct the eight-membergdmoval of the benzyl ether protecting group afforded alcdHpl
lactone structure o relies upon Sml promoted intramolecular [G]Dls -61.9 ¢ 0.32, CHC} {antipode: 11 [a]D20 +56.3 € 1.05,
Reformatsky reactichof an 3-(bromoacetoxy)aldehyde which follows CHCly)}, in 73% yield. Finally, Dess-Martin oxidation a# furnished
the Inanaga's protoc6l. the key left-hand fragmet (R = TBS), f]p?2 —94.0 ¢ 1.08, CHC})
The requireds-(bromoacetoxy)aldehydél was prepared as shown in {antipode!! [a]p?* +87.2 € 1.02, CHCH)}, in 95% yield. Bothl4 and
Scheme 1. Commercially available methylR)-g-hydroxy-2- 2 (R = TBS) exhibited identical spectral propertiéid and*3C NMR,
methylpropionate 4) was first subjected to a conventional nine-step|R, HRMS) with those of their antipodes synthesized by Clardy and
straightforward chain-elongation to givE){allylic alcohol 75 in 52%  McWilliams.?° Since the antipode df (R = TBS) has already been
overall yield. Katsuki-Sharpless catalytic asymmetric epoxid&tbi7 converted to (+)-octalactin A by Clardy and McWilliaffsthe present
gave epoxid® which, upon nucleophilic opening with methyllithium in work provides a new route to natural (—)-octalactin A.
the presence of a catalytic amount of CuCN followed by NalO

oxidation, gave diol9 in 52% yield. Selective monobenzylation ®f Acknowledgment. We gratefully thank Professor Jon Clardy (Cornell

followed by bromoacetqutlon Sf the resulting secondgry al_cc_)hOIUniversity) for providing us with spectral data and specific rotations of
afforded bromoacetatd0 in 74% yield. Upon sequential acidic the antipode oL4and2 (R = TBS).

methanolysis and Swern oxidatidtQ gaved-(bromoacetoxy)aldehyde
11in 97% yield.

The crucial Smy promoted cyclization of1 was carried out according

to the procedure reported by Inanaga and co-wofk&rais, treatment (1) Tapiolas, D. M.; Roman, M.; Fenical, W.; Stout, T. J.; Clardy, J.
of a diluted THF solution of1 (2 x 10 mol-dnT3) with Smb, at 0 °C Am. Chem. S0d991, 113, 4682.

allowed intramolecular Reformatsky type of reaction to provide a 2:¥2) (a) Buszek, K. R.; Sato, N.; Jeong,JY.Am. Chem. S0d 994
epimeric mixture of (8)-hydroxylactonel2, [O(]D18 -28.7 € 0.90, 116 5510. (b) McWilliams, J. C.; Clardy, J. Am. Chem. Soc
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Scheme 2. (a) Smly, THF (2 x 10~3 mol-dm—3, 0 °C; (b) 1) Dess-Martin
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MeOH; (d) as in (b)-1)
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All new compounds exhibited satisfactory specttad and13C
NMR, IR, HRMS) data. SelectetH NMR (500 MHz, CDCY)
and13C NMR (125 MHz, CDC)) data are following12: 7.35-
7.25 (m, 5H), 4.54 (q, 1H,= 7.6 Hz), 4.47 (s, 2H), 3.56 (dd, 1H,
J=09.3, 4.8 Hz), 3.53 (dt, 1H,= 4.3, 10.1 Hz), 3.39 (dd, 1H~=

9.3, 4.3 Hz), 2.78 (t, 1H = 12.1 Hz), 2.73 (dd, 1H,= 12.1, 4.3
Hz), 2.36 (br s, 1H), 2.08-1.98 (m, 1H), 1.72-1.64 (m, 2H), 1.52
(dg, 1H,J = 9.5, 6.9 Hz), 1.45 (dt, 1H,= 15.8, 4.1 Hz), 1.10 (d,
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3H, J = 6.9 Hz), 1.30-1.18 (m, 1H), 1.02 (d, 3Bi= 7.0 Hz);
172.6, 138.3, 128.4, 127.6, 78.4, 75.3, 73.2, 71.4, 40.8, 39.6, 38.3,
32.1,27.7,21.0, 13.13 7.36-7.27 (m, 5H), 4.46 (s, 2H), 4.47 (q,
1H,J = 7.8 Hz), 3.99 (br s, 1H), 3.60 (dd, 1¥= 9.0, 4.6 Hz),
3.38 (dd, 1H,J = 9.0, 4.0 Hz), 2.84 (dd, 1H,= 13.0, 1.8 Hz),
2.68 (dd, 1H, = 13.0, 6.3 Hz), 2.11 (br s, 1H), 2.04-1.97 (m, 1H),
1.78-1.61 (m, 4H), 1.20-1.16 (dt, 1Bi= 14.4, 4.1 Hz), 1.11 (d,
3H,J = 7.1 Hz), 1.02 (d, 3HJ = 7.1 Hz); 172.8, 138.3, 128.4,
127.8, 785, 73.2, 71.4, 53.5, 39.1, 38.3, 38.1, 32.0, 23.8, 21.7,
13.9.14 4.37 (ddd, 1H, = 10.8, 8.0, 4.0 Hz), 3.94 (dt, 18 =

6.5, 2.0 Hz), 3.76 (br d, 1H,= 10.5 Hz), 3.59 (br d, 1H,= 10.5

Hz), 2.72 (dd, 1HJ = 12.6, 2.3 Hz), 2.65 (dd, 1H,= 12.6, 6.6
Hz), 2.04-1.85 (m, 2H), 1.75-1.62 (m, 3H), 1.12 (dt, 1#,15.3,

4.3 Hz), 1.03 (d, 3H] = 7.1 Hz), 1.00 (d, 3H] = 7.1 Hz), 0.91 (s,
9H), 0.17 (s, 3H), 0.05 (s, 3H); 171.7, 79.2, 73.0, 64.5, 40.3, 39.8,
38.7, 31.6, 25.8, 23.6, 21.0, 18.1, 13.6, —4.2, -B(R = TBS):

9.73 (d, 1H,J = 1.4 Hz), 4.65 (ddd, 1H,= 11.9, 7.3, 3.2 Hz), 3.96

(d, 1H,J = 6.6 Hz), 2.78 (dd, 1Hl = 12.8, 1.8 Hz), 2.74 (dt, 1H,

= 1.6, 7.3 Hz), 2.69 (dd, 1H,= 12.8, 6.6 Hz), 2.02-1.93 (m, 1H),
1.78-1.54 (m, 5H), 1.13 (d, 3H,= 7.6 Hz), 1.04 (d, 3H] = 7.1

Hz), 0.91 (s, 9H), 0.18 (s, 3H), 0.05 (s, 3H); 202.4, 170.8, 72.8,
50.6, 39.7, 38.6, 31.4, 25.8, 23.1, 21.5, 18.1, 10.5, -4.2, -5.1.
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Swern oxidation of12 always produced 9-benzyloxy-2,2-
dichloro-4,8-dimethyl-3-oxo-7-nonanolide as a major product due
to chlorination of initially formed 9-benzyloxy-4,8-dimethyl-3-
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Reduction of the correspondifigketo lactone proceeded with
complete diastereoselectivity. This stereochemical outcome could
arise from the conformational rigidity of the eight-membeBed
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The specific rotation was measured by Clardy and McWilliams.
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