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STEREQSELECTIVE SYNTHESIS OF C(1)-C(9) AND C(11)-C(17) FRAGMENTS OF
PROTOMYCINOLIDE IV BASED ON ASYMMETRIC PINACOL-TYPE REARRANGEMENT

Keisuke Suzuki*, Katsuhiko Tomooka, Takashi Matsumoto,

Eiji Katayama, and Gen-ichi Tsuchihashi*

Department of Chemistry, Faculty of Science and Technology,
Keio University, Hiyoshi, Yokohama 223, Japan

Summary:  Two chiral intermediates, C(1)-C(9) and C(11)-C(17) portions of protomycinolide
IV, were synthesized both from (S)-ethyl lactate via asymmetric pinacol-type rearrangement
followed by diastereoselective reactions on w-methyl-B,y-unsaturated carbonyl compounds.

Protomycinolide IV (1) is a new 16-membered macrolide of the mycinamicin family,
isolated from the culture of Micromonospora griseorubida sp. nov. by Hayashi et

aZ.1)

Retrosynthetic analysis revealed that the two segments (A: C(1}-C(9),
B: C(11)-C(17)) are the reasonable precursors to 1. Recently, Yamaguchi et al.
reported its first total synthesis by way of the related intermediates, each of
which was obtained via the Sharpless-Katsuki asymmetric epoxidation reaction.z)
As shown below, these segments possess the same partial structure in common,
which could be easily accessible from (S)-ethyl lactate via the asymmetric 1,2-
rearrangement of the C-3 unit, 3-alkoxy-1-propenyl group.3) The other chiral
centers could be induced by the stereo-regulations on o-methyl-8,y-unsaturated

4)

carbonyl compounds as reported earlier. In this communication, we wish to
describe a short and stereoselective approach to both of the segments based on

the organoaluminum-promoted asymmetric pinacol-type rearrangement.
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Synthesis of both of the segments started from the lactamide derivative g})

Segment A (C(1)-C(9)): Stereo-defined bis-homoallylic alcohol 3a, easily
available from 2 via the reductive pinacol-type rearrangement3b) and the Cr-

4b,5) was first protected as THP-ether 3b.

mediated stereoselective crotylation,
Regioselective hydroboration of 3b with (cyclo—C6H11)2BH followed by oxidative
workup afforded the alcohol 4. The Swern oxidation®) of 4 followed by the
acid treatment gave the lactol 5 in 78% overall yield from 3a.

One-carbon homologation of 5 was next investigated. Among the reagents
screened, the PO-activated 1,3~dithiane derivative 7 was the reagent of choice
to give the ketene dithiocacetal §5.7) In this transformation, a marked effect
by the counter cation was noted: The yield was only modest using the Li+ salt
of 7, while the corresponding Na* reagent gave 6a in 91% yield. Most notably,
use of the K' salt of 7 (KH-7/DME, 0°C~rt) led to the desilylated product 6b
by the spontaneous Brook-type rearrangement of the intermediary potassium
alkoxide of 6a:

Cyclization to the spiroketal 8 was effected by simply dissolving 6b in
chloroform.s) Treatment of 8 with HgCl2 in buffered acetonitrile gave the
lactone 9 in 92% yield, and subsequent methylation afforded 10 as an almost
1/ 1 mixture of epimers. Base-catalyzed equilibration (t-BuOK / t-BuOH, 25°C)
improved the ratio up to 10a/ 10b=6/ 1.9) These isomers were separated with a

medium-pressure chromatography on silica gel (C6H6—Et20= 19/ 1).10’11)

Si= OR' Si= QTHP
Me: I OH
NMe, “—> RO Z X B g N2 :
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R' OH
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For the structure elucidation, the lactones 10a

and 10b were ozonized (03, -78°C; H202), where the

Prelog-Djerassi lactone (l1) was derived from 10a.12)

The lactone 10a was also easily converted to the o, B-

unsaturated ester 12a, one of the key intermediates

2) 0

in the Yamaguchi's synthesis of 1. The conversion

of 10a to 12a involved (i) deprotection (BF3-0Et2—
PhSH / CH2C12, 0°C) and (i%;)allylic oxidation (Mn02/ MeO
5" NaCN / MeOH) ,

confirmation was attained.14)

hexane; MnO where further structure =

Thus, the lactone 10a is the vinylog (two-carbon
homolog) of the Prelog-Djerassi lactone, and hence, is a versatile intermediate
in the synthesis of various macrolides including 1.

Segment B (C(11)-C(17)): Synthesis of this part was straightforward via
3a) 4a)

the pinacol-type rearrangement and threo-selective reduction. Sequential

introduction of Et and the C-3 unit followed by deprotection gave diol 13 in 82

g yield. Regioselective sulfonylation followed by the Et,Al-promoted 1,2-

3
rearrangement of the C-3 unit gave the chiral ketone 14 in 80% yield. Reduction

of 14 with L-Selectride resulted in the exclusive formation of threo-l§,15)

which was desilylated to give 16, corresponding to Segment B.16§ The alcochol

16 was further converted to the aldehyde 18: After protection of the secondary

0 HO Siz 0
Me a) Me OR b) c)
NMe, ——> - —> RO e —
827 807 95%

EEOQ OH Siz
SiT QH OH QR
z d) H e) 2
RO - — RO - —> HO ~
967% 907
15 16 17
or’ R = PhCH,0CH,-, R' = PhOCH,CO-
£) OHC z a) EtMgBr; (E)-ROCH,CH=C(SiMe,)Br - BuLi, -100°C;
— \\45\1/’\\// 4 2 3
quant. H, b) MsCl - Et ,N; Et Al/ CH,Cl,, -78°C, ¢) L-
18 Selectride / THF, -78°C, d) NaH / HMPA, e) R'Cl /
pyT; BF3'0Et2 - PhSH, 0°C, f) Swern oxidn.

hydroxyl, the BOM protecting group was removed (vide supra) to afford the
allylic alcohol 17, which in turn was oxidized to 18 in quantitative yield.

In this manner, short and stereoselective approach was realized to the two
chiral intermediates in the synthesis of protomycinolide IV, the segments A
(10a) and B (16), whose structural similarity permitted the convergence using

the common chiral source, (S)-ethyl lactate, and the common migrating C-3 unit.
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Intensive study is now under way on the total synthesis of protomycinolide

IV from these segments and the results will be reported shortly.
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