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NH,

OH
Hikizimycin

Isolation:

from the fermentation broth of Streptomyces A-5, an

organism obtained from a soil sample collected at the

Hikizi riverside in Kanagawa, Japan in 1971.

Structure features:

e acytosine base, a 3-amino-3-deoxyglucose sugar
(kanosamine),

* acomplex long-chain 4-amino-4-deoxyundecose
sugar with 1 amino and 10 hydroxy groups

Biological Activity:

 1inhibits protein synthesis by preventing peptide
forming reactions

» apowerful anthelmintic agent

* an antibiotic agent

OH OH OH

Uchida, K.; Ichikawa, T.; Shimauchi, Y.; Ishikura, T.; Ozaki, A.
Hikizimycin, a New Antibiotic. J. Antibiot. 1971, 24, 259-262.
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I Retrosynthetic Analysis

A. calculated energy of radical addition to aldehyde

O intermolecular addition o
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p-scission
1 12 13
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B. Et;B/O,-mediated formation and reactions of a-alkoxy radical
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yields(%)?
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3 Et:B CH:2CL 28¢ 39
44 Et:B CH.Cl 40¢¢ 47
OH

b. BzCI
1 Ets SEtOH OH O OBz OBz
HO.8.0., ~ 5 EtsH ~\/ =" ¢ HgCl, -
MY H ’ E 1" H . E
HO" @ "OH OH OH OH OBz OBz OBz
OH
D-mannose (9) d. TBDPSCI 23 7a
e. (+)-CSA
(MeO)szez
O><O 0 O><O
EtS, SEt Z  h. HgCl, :
b — HW”
0 OR 0._0 OR
24 R= TBDPS:I( n-BuyNF x
25:R=H 7b: R = TBDPS

26.R=Bz <9 BZCl 7¢ R =Bz



TePh

7alb (3 equiv)
Et3B (5 equiv)

28, 29 or 30
CH,Cl, (0.1 M)
-30 °C, air

O™~ OH OBz OBz
>< 2.6a/p -

| { OBz OBz OBz

36% (28-c.: 28-B=1:1.1)
0o—.
. OH 0”0
>< O ; Balf =
o -
o -
o\ﬁ O7<O OTBDPS
66% (29-c : 29-B = 2.1 1)

OH O
0, Aba

MeO:., ~~4 /\)\l/\‘
;—( C_)XO OTBDPS

o_ .0
>< 77% (30-a, single isomer)

X-ray structure
of 28-a
(CCDC 1989579)

G H
G G
Hﬂ/ \ﬁH
280 ~— R -~ OBz — > 28
00Bz
7a-a 7a-p
TBDPSO@ TBDPSOo/l' G/H
29-a G/H ( |
OF ﬁ/.HH -— ﬁ/. H$—> 29-8
30-a. o) o o) o
7b-o O 7b-p ©



B Synthetic Route [N

MeO_ _O. - MeO_ O,
Meoffcm BzCl, pyridine ]/\fom 1) T,0, pyridione, 0°C ]/\rOTrt
HO “'OH 25 °C, 58% Bz0” > "'OH 2) 5 N_o BzO™ ™~ "NPhth
z - (o] -
H 5Bz ﬁ< >7’ DMF, 25 °C OBz
10 31 33
82%
AcO. _O. Cl_O.
H,SO,4, AcOH, Ac,0, mOAc MeOCHCI,, ZnCl, IroAc Hg(OAc),, AcOH ACO”/‘CIOAC
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B Synthetic Route [N

X

OBn O° O
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38

1) 5, TMSOTf, PhNO,, 130 °C
2) i-PrOH, 25 °C;

-

3) BzCl, pyridine, 25 °C
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Synthetic Route [

OBz OBz
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B Synthetic Route [N

1) TBDPSCI, Et3N, molecular sieves 4A,

OH N,N-dimethyl4-aminopyridine,
HO EtSH, 0.5M HClin MeoH  EtS_SEtQH OH THF, 50 °C, 79% (2 steps)
\ > H ~ -
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OH 25 °C, 70%:
23
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1) TBDPSCI, Et3N, molecular sieves 4A,
N,N-dimethyl4-aminopyridine, EtS SEtQ~ O

|
EtS SEtOH OH THF, 50 °C, 79% (2 steps) , |
" (E)H OH OH 2) (+)-CSA (MeO),CMe, Oxo OTBDPS
25 °C, 70%;
23 24
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l e Ph )J< Et3Nq L \S|i <
= 3 — Ph Ph
" 1) R (')-)l R
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|
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1 equiv
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Bnzolization
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o,
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BzO x OH o

: 0 o :
OBy z& >f DMF, 25 °C 5Bz
31 33

82%
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AcO. O, Cl _O.,
¢ j/\rOAc MeOCHCl,, ZnCl, I/’E\OAC
BzO” ™7 “NPhth  CHxCl, reflux  BzO NPhth

OBz OBz
34 35

Kovac, P.; Taylor, R. B.; Glaudemans, C. P. J. J. Org. Chem. 1985, 50, 5323-5333.
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BzO - NPhth MeCN, pH 7 buffer BzO
OBz

36

[O]

o* N -.

AZADO [ .

‘\_' ‘?:‘,:;;._N J \, ) =<

OH
AZADOL®
(H1404)

@ ~ fn

3 = Q.

24



2021/3/2

O O

AcO.,, O - AcO,, O,
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AcO @) i T N
cO., O, : . ,
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BzO” ™" “NPhth OO OBz  _30°C 65% BzO
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I Retrosynthetic Analysis

A. calculated energy of radical addition to aldehyde

O intermolecular addition o)
) AE = +20.2 kcal-mol™
ﬁ * H — (ref. 17b)
p-scission
1 12 13
(0.0 keal-mol™) (+1.7 keal-mol™)

B. Et;B/O,-mediated formation and reactions of a-alkoxy radical
@) Et;B, O, — Et*

0
0 TePh \\' (OJ/L O..
14 EtTePh C CO Q D |

15 § - -
VJ\EQB Et,BO O
0 _ H20 0
D N
Ete| E 16
17 -
M EtB Et,BO OH
H R o H,0 o
D """"""*:" R [~ = R
Ete| F | 18
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Wilsey, S.; Dowd, P.; Houk, K. N. J. Org. Chem. 1999, 64, 8801-8811.



AcO,,

6. O OBz
BzO™ ™ NPhth><
OBz
6-a

NPh
AcO.
BnO” CF, o
(TFOH) 870

molecular sieves 5A
1,4-dioxne, reflux

NO,
L -
N

FiC” ~OMe

M crystalline [ R = benzyl ]
R'O

or allyl

R'OH
acid
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>< OBn OAc OAc

AcO.,, MeCN, 25°C

-
’

OAc OAc OBz
OBz 2) Ac,O, pyridine, 50 °C BzO™ ™" NPhth

0__0O
= NPhth :
OBZ 7< OBz 39
38
Formation: HS(CH,),SH, BF;.Et,0, DCM, 25°C

1,3-dioxolanes and 1,3-dioxanes can be readily
converted into 1,3-dithiolanes and 1,3-dithianes

BzO

— 8 "tk g . ¥
A ) - { - =8
SH SH S S €— or HgCl CHg s
BF3 Et,0 Wo lw
H
s \9, or ( W
Rl WD,
— 8 Mg , LMo~
S Cl s

Cleavage: Hg(ClO),, MeOH, CHCl;, 25 °C
NBS, acetone, O °C m-CPBA, Ac.0
Iz, DMSO DDQ, aq. CH3CN

u/13/2016 CAN' aq' CH3CN Raney Ni 5

ZOLJ./ o/



OBn OAc OAc BzHN

[e]
AcO., TMSHN__N__oTus 1) 5 TMSOTY, PhNO,, 130 °C L\f
: ¥ he 2) i-PrOH, 25 °C:
OAc OAc OBz =~ _N —
BzO™ Y NPhth 3) BzCl, pyridine, 25 °C
OBz 5 BzO N
39 OBz
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o OAc  tmMmsOTF
- TMSOAc }
BzO OBz
BzO B
o_OTf
0
BzO 0 —— -
. \& y | , L5082
OTMS h MeO. A3 veo A3 0B,
/‘ _OMe 1 - 50 (K 1 s, L L O
/ o 0 OBz
BzO OBz BzO OBz
TMSOTf 2 2

OTMS
|

?- VS /\1‘

3_ OMe 1 3 ! 1
™ sc/ OTf o
TMS
BzO OBz
4
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BzHN_ N_ _O
BzHN /NYO OBn OAc OAc T hd
N N,I, - - DDQ, CH2C|2: N N",
: 60 °C
8207 NPh%AC OAc OBz B20
OBz
40
(19%, 6 steps)
Q
NC. QCI -
B Cl- o —
A E H
NeTY e ?@g{;
RO = (DDQ) H ;.NC s CN
- oM 5L rome
e R-0O :
H
B Charge-Transfer
O Complex
‘3 (OH
Rom H20 - RO ; "'Q\\
ke o |
=T U0OMe ZOMe
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O

|
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O OAc OAc

(:)Ac
NPHh OAc OBz

42 (19%, 2 steps)

BHN N O OBz OBz N3
Z z
\Q\f OH OAc OAc N3 TMSOTF, CH,Cl, .
XN : . Bro O 0°C BzHN /N\fgzo
= : (42:12-epi-42=1.8:1)
B20 : NPh%AC OAc OBz o NH LN o.,
OBz
a1 4 CCI3 BzO z
OBz
H.®_H
/—\‘ /’[\l]:l + |N
R~ OH R O ©CCly—/> R° O ~«CCl;
DBU a A
JoR
J H H
H
H.!_H H H
N

* Soumya Poshala, Sanjeeva Thunga, Sivaparwathi Golla, Vanaparthi Satheesh, and
HariPrasad Kokatla. ChemistrySelect 2019, 4, 10466—-10470
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n-BuNH,, MeOH, reflux; H,
Lindlar catalyst

|

H,0, 25 °C, 50%.

(:)Ac
NPhh OAc OBz

C:)Bz
42 (19%, 2 steps) Hikizimycin

* Lindlar catalyst [(5% Pd-CaCO3, Pb(OAc),, quinoline), 500 wt%]

CHa CHa CHs
i e . .

e
CH3;—C—=C—CH; ——>» c———C + /C—_C
less stable HaC

(minor product) more stable

(major product)

HQ'N;D—H
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