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Synthetic study of antibiotic_cyclopeptides toward eluciation of
structure-activity relationships

Yoshida, Masahito
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In this research, total synthesis of potent antibiotic cyclodepsipeptide
piperidamycins was investigated. Originally developed Sc(0Tf)3-catalyzed acylation of
gamma-hydroxypiperazic acid derivative with piperazic chloride afforded the corresponding dipeptide,

which was sequentially coupled with piperazic chlorides to provide desired tetrapiperazic acid
derivative. After elongation to the hexapeptide by condensation with corresponding amino acids,
removal of the protecting groups at N- and C-terminus afforded the cyclization precursor. Finally,
macrolactonization using MNBA/DMAPO under high dilution conditions, followed by global deprotection
of the protecting groups furnished plausible structure of piperidamycin F.



[Tiwari, V. K. et a.
Eur. J. Med. Chem., 2011, 46, 4769; Waldmann,
H. et a. Curr. Drug Targets, 2012, 12, 1531.]

’Lipinski’s Role of five (Ro5)’
( 500
~3000)
’Beyond rule of five (Ro5)’

[Doak, B. C. et al. J.
Med. Chem. 2016, 59, 2312]

[Giordanetto, F. et a. J. Med. Chem. 2014, 57,
278]

1000

[Bhat, A. et a. Eur. J. Med. Chem., 2015, 94,
471]

et al. Chem. Eur. J. 2015, 21, 3031]

JBIR-39

Sc(OTH)s

F@

H

Y
o N
o N
o~ 07N
HN
(0] o 0.
\N
INAKUQH
NH
O

Piperidamycin F (1)

[Yoshida. M.

y-



1) 8-

8-
F Q@
a-
4 B-
(Isz
5
A, N
NCbz
BHOENCsz)

BnO'

Chz

BOM

o AL N
—> Bomo 07 o™™N
HN
o O| o HN_O O
L N L, N
" NH NCbz
8-Deoxypiperidamycin F (2) 6
Cl
R1O' Csz
o FmocN
OR?

— BOMO%

[¢] (0] N’
NH, AIyIO._0 O
NS

7
JBIR-39
Fmoc
4 7
7 N
a-
C BOM
a- 6
6
Cbzll\l
FmocN
o;\q cbz Cbzrl\lj
ocN FmocN
w i g
Acylation N -
_— o N
o @ AlyIO__0 O
AllylO. ] ’E‘moc )[
iI/A”'QNCbz N7 NoNchz
NH NCsz
NCbz
7
(Isz
N
) P10 N
Elongation of P20 -
N- and C-terminus ; o 4 (’ibz
——— > BOMO 0~ 0N’
HN
(0] ? (@]
N7 N-Nebz
NCbz
6
6
2- 5
(MNBA) 4



(DMAPO)

1) Deprotection

2) MNBA/DMAPO

Grobal Deprotection :
HO™ O O07°N

- >

8-Deoxypiperidamycin F (2)

)

F ()
-
BOM
BOM
-
9 D
Sc(OTf)s
0
10 68%
1
TBS

10

30 mol% Sc(OTf);

Allylo___O o S
Fmoc Conditions
L + )/,,,D N. B
NH ¢] QNCbz
RlO NCbz
9
Allylo__0 AIIyIO
L J| ﬁ@oc . Fmoc
ll\l QNCbZ NCbz
N N
RIO Chz BOMO' Cbz
10 (LD) 11(LL)
R1=BOM 68% 17%
R1=TBS 86% 0%
Sc(OTf)s L
3
12
Fmoc
D
13
a_
a_
6 14
15
Chz
.N
FmocN Cbz
Allylo__0O o 0 FmocN
Fmoc AllylO
bNCb I >
Acylation
BOMO NCbZ N b Cbz
BOMO cbz
CbzN CbzN P20
FmocN FmocN
; cl BOMO/\'/&
o al 4\
llyl
Acylation V1020 ﬁ)\) Acylation Acylation
Q NCbz
BOMO NCbz
tICbz
N
PO N HO.
P20 Y HO
BOMOA,%O °© N s BOMO é\
HN
OJOI
N ‘QNCbz QNcbz
BOMO NCbhz BOMO NCbz

14




)

@)

©)

15

F @
8- 2
MNBA/DMAPO
16
Cbz BOM
F

Cbz
MNBA/DMAPO
5 — BOMO

Macrolactonization
E QN“’Z
Bomo” - NCP?
HN:)
i ;@

Plausible structure of
piperidamycin F (1)

Grobal Deprotectlon

9
Masahito Yoshida, Yusuke Takahashi,
Naoki Sekioka, Kazuo Shin-ya, and
Takayuki Doi, Synthetic Study for

Antibiotic Cyclodepsipeptide
Piperidamycins, 98
2018 3
Asian

Chemical Probe Research Hub
Symposium:
2018 2

Piperidamycin F 56
2017 10

(4) Masahito Yoshida, Total Synthesis and
Biological Evaluation of biologicaly
Active Cyclodepsipeptides 21th Korean
Peptide Protein Society Sympojium, 2017

6 Jgu  Korea (Invited lecture)

®)
137

2017 3
(6)
Piperidamycin F
137
2017 3
(7) Masahito Yoshida, Total Synthesis and
Biological  Evaluation of  Naturaly
Occurring Middle-size Cyclodepsipeptides
Toward Elucidation of the Mode of Action

53 2016 10
()
Synthetic Study for
Piperidamycins 28
2016 9
9)
3
2015 5

http://www.pharm.tohoku.ac.j p/~hannou/index.ht
ml.

€Y)
YOSHIDA, MASAHITO

80511906



