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Synthetic Study for Piperidamycins
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Synthetic studies of piperidamycin F and JBIR-39 were investigated. Acylation of
gamma-hydroxypiperazic acid with acid chloride was efficiently performed in the presence of Sc(0Tf)3 to
afford the corresponding dipeptide in good yield. Synthesis of oligopiperazic acid structure, followed by
removal of the protecting groups furnished the natural product JBIR-39. The structure of JBIR-39 was
unequivocally determined, and its absolute configurations were established to be 2S, 6S, 8S, 11R, 16S,
21R, 26S, 27S. Based on the above results, synthesis of pipericamycin F was also investigated and

preparation of its macrocyclic structure was carried out by macrolatonization using
2-methyl-6-nitrobenzoic anhydride (MNBA).
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1 10%aqNaHCO;  CH,Cl, it 24h 23% >99:1
2 2,6-lutidine CH,Cl, 18 13h 30% >99:1
3 AgCN (0.15eq)  toluene 60°C  25h 69% 80:20
4 Sc(OTf); (0.1 eq) toluene t 1h 86% >98:2
5 Y(OTf); (0.1 eq) toluene t 1h 53% 73:27
6 La(OTf); (0.1 eq) toluene t 1h 60% 49:51

2The ratio was determined by HPLC with peak area at UV 214 nm

1

11 4
17 4 11
Fmoc ent-10
Sc(0TF)3

2,6-
16
Fmoc
10
17

Cbz

-N
Alyio_0 ent-10 FmocN
g, R 2,6-lutidine Allylo,_0O _ O,
el ™ v A
., N
NCb: 22 o
TBSO' “ rt, 18 h, quant ’l\‘ jNebz
NCbz

CHaCN 76%

i, 45h
CbzN
FmocN
SN

Et,;NH [ 11: R = Fmoc <1o mol% SC(OT')3> TBSO
16

15:R=H

1) Et;NH, CHyCN

1,4.5h
2) 10, 2,6-lutidine AllylO. OJCL) o
CH,Cl, ., N
1, 18 h, 72% N QNC"Z
TBSO” - NCPZ
17

17 N

Fmoc 7

18 72%

19

TBS

CbZN
RN
Cbz

O

8,AgCN (1 equiv)
-
Allylo__0O O

toluene
J 60°C,3h

. N
'.\‘ ,U‘Cbz 2 steps 72%
T8SO NCbz

Et,NH E 17: R = Fmoc cat. Pd(PPhs)s, E 18: R = Allyl

CHyCN morpholine
m45h=TR=H THF, t, 1h, 75%

Csz:j OtBu
PMBO! 6: HO//"'%O

o .
*NCbz 8
NCbz PMBO'
)

9 (90%;

5R=H

6, PyBroP, DIEA
_ =

toluene, rt, 24 h

5

TBS

TBAF
TBS
20
C D o-
DMI-0At - PF4
A0l



Cszj
PMBO

O/\N
Alyl0_0 O

|
1:1) - ©Ncbz
TBSO” - NCPZ

Cszj
1) TBAF-ACOH (1:1) PMBO

THF, 1t, 24 h /\NNZ

- o
2) CHACCI, DIEA Alylo__0 OYKJ
DMAP, THF o

, 17 h . N,
65% (2 steps) ECb QNCbZ
CIACO! “

Cszj Cbzr‘\l:)
6, PMBO! N

Pd(PPhg), PMBO' AOI reagent OtBu Y

PhSiH; :

S N
. O/\N L HO™ '!/J*ooo“m
THF it, 1h HO_O _ O CH,Cl, HN_O _ O,
58 % j’ 24 h o
N &NCbz 45%
ciaco” NP2

N A N z
CIACO! bz QNCb
JBIR-39

Chz
2a

1) H,;NCSNH,, NaHCO;

HN
Ho
EtOH, 50 °C, 2 h
A HO s %o o/\ N
2)50% TFA, CH,Cly, 1t 1h HN

3) PdIC, H,, EtOAC-EtOH I
Q 'T‘ o TNH
NH

rt, 30 min
(2R, 6S, 8S)-2a

3 steps 26%

2b

JBIR-39

2S, 6S, 8S, 11R, 16S,
21R, 26S, 26S, 27S 8

1) H;NCSNH,, NaHCO3, g
EtOH, 50 °C, 6 h
2)50% TFA, CHuCl .3
HO o o OAN
0,0
EVFH
HO"s

JBIR-39 (2S, 6S, 8S)-2b

sz
PMBO
7 _ OtBu Y
o o O/\N
0,0
5 O
CIACO! NCbz

3) NaHCOj3, MeOH, tt, 1 h
4) Pd/C, H,, EtOAc-EtOH
rt, 30 min
4 steps 40%

F
JBIR-39

23

24

f;”j
?\ N HO : O
HN 2) MNBA, DMAPO
CHyCly, 1t 120
N N
I/\)Ncbz ()NCbZ
CIACO bz CIACO NCbZ

9

O

Bn
25 MNBA

ol , T bz
HO,\?/&OOOAN _MNBADMAPO oSG O gy N
HN_O O CH,Cly, 1t 12 h HN_O | O
NJL (N)Ncm NJ‘/,,, (N)Ncm
. NCbz BnO NCbz'
25 26

¢y

y-
JBIR-39
Chemistry European
Journal 21 2015 3031-3041
(doi :10.1002/chem.201406020)
6
@

36 2014 12

@




JBIR-39

Piperidamycin F 56
2014 10 15
®
F
52 2013
10 20

(4) Naoki Sekioka, Masahito Yoshida, Miho
lzumikawa, Motoki Takagi, Kazuo
Shin-ya, Takayuki Doi, Synthetic Study
for Cyclodepsipeptide Piperidamycins,
International Symposium for the 70
Anniversary of the Tohoku Branch of the
Chemical Society of Japan, 2013 9

29 Sendai (Poster presentation)

(5) Naoki Sekioka, Masahito Yoshida,
Motoki Takagi, Miho lzumikawa, Kazuo
Shin-ya, Takayuki Doi, Synthetic Study
for Oligo-piperazic Acid-containing
Natural Product Piperidamycin F,
Tohoku University’ s Chemistry Summer
School 2013, 2013 9 28 Sendai
(Poster presentation)

(6) Naoki Sekioka, Masahito Yoshida, Miho
lzumikawa, Motoki Takagi, Kazuo
Shin-ya, Takayuki Doi, Synthetic Study
of Piperidamycins, [ICCA-13 (13th
International Conference on the
Chemistry Antibiotics and Other
Bioactive Compounds), 2013 9 25

Yamanashi (Poster presentation)

http://ww_pharm.tohoku.ac. jp/~hannou/i
ndex.html.

o
YOSHIDA MASAHITO

180511906



