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Synthetic study and structure-activity relationship of the broad-spectrum
antibiotic amycolamicn, a hybrid molecular architecture
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The total synthesis of amycolamicin, which exhibits potent antibacterial
activity,has been achieved in a convergent manner.The DE unit was synthesized in 12 steps from
methyl (R)-lactate. The preparation of C unit was achieved in 6 steps including an intramolecular
Diels-Alder reaction.The synthesis of the A unit derivative was accomplished in 9 steps from
L-fucose.Glycosylation of C unit with DE unit provide CDE unit, which was converted into B -keto
amide with A unit derivative stereoconvergently as a single anomer. Finally, a four-step sequence
involving the formation of the tetramic acid moiety (B unit) completed the total synthesis of 1.
Syntheses of the A and AB units of 1 were performed for use in structure-activity relationship
studies. The A unit was obtained from L-fucose via a regioselective acetylation. The syntheis of AB
unit was completed with the construction of the B unit using Bestmann ylide as a key step.
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Scheme 1. Total synthesis of amycolamicin (1).

A
A L-
a -
(15) 15 2
(15-16-17) 17 47-0O- (18)
3”-0O- (29
19
TiBr4 A (22 (Y. Meguro,
Y. Taguchi, M. Enomoto, S. Kuwahara, Tetrahedron Lett. 2022, 100, 153891.)
oa oa 1) AZADOL, KBr
1) Amberlite IR 120 NaHCO,/NaCIO ag.
MeOH, reflux, 12 h CH,CI,,0°C,1h
Me wOH
o 2) CH,C(OEt),, cat.CSA ....-OH —ejanH 2) DIBAL, CH,CI,
OH CH,Cl,, 1t, 17 h -78°C,3h
- OMe OMe
L-fucose (9) 14 (21%) 15 (59%)
OEt OEt
OAc AcO OH >{
TSOH-H,0 TP Mel, Ag,0 Q7
OMe — > Me Me% <
4 (1H NMR, CDCls) O0—% CHCI, rt, 1 h Me OMe CH,CN, 75 °C, 14 h Me OH
o OMe (Table 1) o— o—
OMe OMe
19 (57%, 4 steps) 18 17 16
o O, O,
M c° O  OAc o OA
cl,c” N0 HZ,\?_ TiBr, H2N>\— ¢
) —%
CH,Cl,, rt, 30 min Me 5 OMe cH.Cl, 1t,21h  Me . OMe
then Alzog,ort, 30 min %OMe 64% OH
98% 21 22 (a/p = 2.2:1)

Scheme 2. Synthesis of A unit (22).
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Scheme 3. Synthesis of AB unit (31).
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