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Convergent total synthesis of selective antianaerobic active natural products
with polyene structure
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Clostridioides difficile, an anaerobic bacterium, induces highly severe
pseudomembranous colitis. However, there are few effective therapeutic agents available. On the
other hand, a natural product, efflotomycin, was found to exhibit selective and potent antibacterial

activity against C. difficile. In anticipation of the development of drug discovery research using
efflotomycin as a lead compound, | aimed to establish a total synthesis route that would enable the
synthesis of various derivatives including non-natural forms. As a result of various investigations,
we achieved the construction of three out of four fragments. Furthermore, by linking the three
fragments, we achieved the synthesis of aurodox, a non-sugar-containing natural product of

eflutomycin.

C.difficile 3



20
Clostridioides difficile Gastroenterol Rep. 2018, 6,21

S.lactamdurans
1 C.difficle
1
1 J. Am. Chem. Soc.
1985, 107, 1691
C.difficle

1 C.difficile

1
A -
B c 73 RIERR - L
D OMe 68EF7EH—I (C)
OMe O7 oh..
3 (D) vowo “ YU IR
Meowe
IO (1)
1. T7ORIAS> (1) OBERE
A TBS
3 4 Pd
5 TBS
6
MeMgBr, Cul | Tgg0
TBSO™ X |
2 Toluene/THF ) Mg
-15°C, 5 min
‘ 1) PPTS, MeOH
PhMezSis A~ J_ PhMeZS|\/\)\r0TBS oLl o
Pd(Pha)s b H 2) MnO3, DCM ©2 'V\)V
THF, 80 °C
4 quant. 5 UNOE 48 % (2 steps) 6

RAF—L1. ATDSTA SOIBA L T« > ORHEIIMEE



_ >

6
s
7 . 4- 1) PPTS, MeOH, rt o
hydroxypyridone (8) \
2) (COCl),, DMSO N
9 Ets;N, DCM, 0 °C 12 O
L 0
NA—L03 BISUAY NDIBRAL T MEE |
1) NaClO2, NaH,PO, PhVie N, Ox N ‘
6 2-methyl-2-butene, BUOHH0  ppyie. s Mm 8 OH N X
~N
2) (COCl),, DMF/THF, rt 0 TFA OR AICl3 PhMeQSiMO
7 o)
(desired) 10
AF—I2. ADSTA NOKEE
\
TFA O PhMe,Si o
p Conditions z m
N\
10 PhMEQSiMO o o
o] 9
A 10 10 (desired)
ent. Conditions Results
1 TFA, 60 °C messy
2 AICl3, DCM, 40 °C messy
KCN, 18-crown-6-ether, EtzN
3 ! ! trace
Kappe toluene, 40 °C
4 KCN, 18-crown-6-ether, TBAI, Et;N 25%
9 toluene, 40 °C
KCN F—TIL1. TYU—RERIRISDRARE
25% 9
A
B
11
11 TBS B
12 B
TBS 13
14
15 15
12
Pd
12 16
\
N\O/
W 1) RuCI[(R,R)-Ts depen](p-cymene)
0 " "OTBS (oM, DCMIPTOH, 1t / 0TBS
o~ otBs ———— ;
13 nBuLi, THF, 0°C o . 2) MsCl, DMAP, Et;N, DCM, rt OoMs
HO = OTBS
InlIOMs
Pd(dppf)Cl*DCM, Inl 12 9 Me;30-BF 4, proton songe
Me,, - ‘ 0
THF/HMPA, rt Hl/ OTBS ‘ DCM, rt
N
o}
HO é OTBS
1) Hy, Lindlar cat., EtOAc, rt mcpea O
MeO ‘ ) Ha, Lindlar cat., C,
| ° 2) PPTS, MeOH, rt bcm, 0°c MeO
N
17 O

18 O

RF—I4. BISTAZ SOIEE



18
mCPBA

Bu:BOTf
23
DMSO

C

Ti(OiPr)y, d-DET

17
TBS

19

20
21

22

24 TBAF
25 25

1) (COCI),, DMSO, Et;N

DCM, 0 °C
HO\/M TBHP, 4AMS HOM MeOM
z 0 B H
OTIPS 2) methylbutyrate, Bu,BOTf p O

DCM, -20 °C

20 21

0
LiOH+ H20 DMSO, TFAA, Et3N 0 TBAF
N\ D
MeOH/H,0, 20 °C DCM, -78 °C : THF, 40 °C
OH OTIPS HO OH OTIPS

DIEPA, DCM, -78 °C 22

24

RF—I5. FITRCT ST A MEEE

1 C.difficile

C.difficile



1 1 0 0

M. Ohara, A. lkeda, A. Nakajima, T. Ono, Y. Noguchi, A. Watanabe, T. Hirose, T. Sunazuka

66

Towards the total synthesis of aurodox: Preparation of the key hemiacetal-lactone

2021

Tetrahedron Lett.

152799-152802

DOl
10.1016/j . tetlet.2020.152799




