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Summary

® Presentation - Structure

® TJotal & formal syntheses : enantioselective
& racemic pathways (chronological order)

® Syntheses of Analogs




Platensimycine: presentation

Isolated from Streptomyces platensis, in 2006, by
Merck (JACS 2006, | [916)

Novel and potent broad spectrum Gram-positive
antibiotic

Found by high-throughput screening of 250 000
microbial extracts




Platensimycine : structure

Apolar, complex pentacyclic core

Very polar unusual side chain, amide link




Syntheses of

Platensimycin




| st Synthesis: Nicolaou

OH amide bond formation OMOM

POWIAJ,
O \\ e, N
H ] > MeO,C NH,

OH OH OMOM
O

1: platensimycin

Me 2

+ double
alkylation

ketyl radical cyclization/
etherification

cycloisomerization

total, racemic ACIE 2006, /086




| st Synthesis: Nicolaou

o
OTBS OTBS

LDf\/r ¢) DIBAL-H:
then HCI
b) LDA d) TBSCI
EtO

Br V ”
TBSO
8 11

e) [CpRu(MeCN)3]PFg
cat.

h) HClI aq f) LIHMDS, TMSCI
g) Pd(OAc),
TBSO™ ™~ TBSO™ X

)Sml2 HFIP

2:1dr. O

) TFA
y )

4:R'=H
5 R!' = Me

14
k) KHMDS, Mel [,

m) T O.p—x
Mes-N_ N-Mes Me B™ ™%

Y Me 0
17 g:,Ru—\ Me™ Me 18

racemic ACIE 2006, 7086




| st Synthesis: Nicolaou

OR OMOM OMOM

C[Noz b) H,, Pd/C cat. C[NHR d) nBuLi NHR
OR omom MeOC(O)CN OMOM

CO,Me

a) NaH, 21 R=H 23:R=H 0 25: R = Boc
MOMCI = 22:R=Mom 9BoOL. 54 R _goe  ®205°CL Tipoy

OMOM
MeO,C” ; :NHz

OMOM

2
|

26: R' = Me, R* = MOM

racemic oor e bl R iimen ACIE 2006, 7086



2007, February : Nicolaou

a) TMSOTT,
Et;N c) IBX e) [{Rh(cod)Cl}z] (CHZOH)Z g) LiOH
b) nBulLi, d) aq HCI (S)-binap PPTS h) EDC HCL
MeOC(O)CN
OTBS OTBS NE > O/LO

COzMe COzMe S
CO2M€ COzMe

8 9 10

@)
@ A @ k) Sml, % ~aqHCl Q
‘\‘ Me
16

| [Ref. 2]
(—)-1: (-)-platensimycin

i) hv, nBuaani

formal, enantioselective ACIE 2007, 3942



2007, March

O
O

a) LDA, 6

b) LDA, 7
OPMB

8

c) DIBAL-H;
HCI

d) LDA, TMSCI

-t

e) IBX, MPO

N ®_CgFs
N
h) 4
{::f U g,
N
12
N

Et,

o

formal, racemic

: Nicolaou

f) DMP

a) (CH,SH),

BF,+OFt,

d) n-Bu,SnH

AIBN

e) L-Selectride®

+

1718 = 1:1

‘l’//

TN

14
b) TMSOTT,
Et;N
¢) IBX, MPO

Me
19

Chem. Comm. 2007, 1922




2007, March : Snider

formal, racemic

Br

@)

7 (51%, 70%
after equil of 8)

CH>-

Ho

1:

1) K, NH3/Et2 O, -BuOH, -78 °C, 15 min
2) anh LiBr, 30 min

3) 2,3-dibromopropene, 2 h

4) conc HCI/THF, 30 min

2 conc HCI/THF

0to 25 °C, 30 min

-

57% 17, 43%38

AIBN, n-Buz SnH
benzene, reflux, 3 h

10% KOH in MeOH
25°C,5h

-
_

-

20% 5, 80% 9

O

CH>
8 (35%)

O
9 (81%)

Org. Lett. 2007, 1825




2007, March

NaBH4, EtOH

-781t00 °C, 20 min

L-Selectride (4 equiv)
THF,-78t025°C, 2 h
(90%, 1:1 mixture of 4 and 11)

Snider

CH>

on 10 (87%)

L-Selectride (4 equiv)
THF,-78 10 25°C, 2 h
(83% of 11)

H2

CH>
OH H
HO
Zl 4

TFA/CH2Clz, (1.5:1)
0°C, 2 h, then
KQCOg/NleOH
25°C, 30 min v
CH,

F P

3 (39% from 4 +11) 12 (42% from 4 + 11)
(90% from 11)

Tf20, Pyr, CH2Clp,
-78 to -5 °C, 15 min
then Me, CHOH,

-5t025°C, 15 min

H
1 M HCl or
silica gel

13 (90% from 3)
(84% from 12)

formal, racemic

Org. Lett. 2007, 1825



2007, March : Snider

)
13 0O

H3 CH3 H3
0O 0O
CrO3+3,5-dimethylpyrazole
CHxClz, -25 °C, 20 h _ s
4:1 mixture of 2:15 (75% O
16

2

SeO2 (8 equiv)

dioxane MnQ,, CH,Cl,
microwave 25 °C,1d(94% of 2)
140 °C, 30 min

H . Hs
0 > SeOs (3 equiv) 0

dioxane
microwave

110 °C, 10 min

HO
O 16 (59% + 27% 0f 17) 17 (83% + 7% of 2)

formal, racemic Org. Lett. 2007, 1825



2007, May : Yamamoto

0 N/ M T

F
Ph Tf
Cb N%Ph + (2 mol%)

B»O F F

COOMe Ph F

-
CH,Cl,, -78 °C, 14 h

92% vyield, 99% ee, endo/exo > 99:1

(_)—COOH

DMF rt 5 days
then 2N NaOH(aq)
0°Ctor.t., 40 min

95% vield, d.r. = 5:1

LDA, THF, -78 °C

then PhNO, -78 °C, 2h
-

then LiOH
dioxane/H,O
30 °C, 20h

75% vyield

COOMe

2.02 eq NalO,4
0 3.5 mol% RuCl;

-k

6:1 CH3CN/H20
rt.,3h

59% vyield
(86% based on recovered 7)

formal, enantioselective

THF/Me,S, -40°Ctor.t, 2h

H202/NaOH o i. CuBre MeZS, /\MQBF
Et,0/H,0 "o , _
—_—eeeeee -

0°Ctor.t.,
45 min
68% yield 4

i. DIBAL-H/n-BulLi
-78°Cto 0 °C, 25 min

Y

ii. 4.5 mol% HNTT, 4

CH,CICH,CI, 70 °C, 45 min
81% yield over two steps

DIBAL-H, toluene,

-78 °C, 30 min

then Et,AICN

BF 3*OEt,, 20min
85~95% vield, dr = 1:1

+CN )—CN
/ ",,) + / Yoy,

ii. NaH, CH;COCH,P(O)(OEt),

THF, 0 °C, 20 min

65% yield over two steps

6 | iHMDS, THF 6'870/ »
-78 °C to r.t., 30 min o yield,
6 +6 <_| dr=2:3

JACS 2007, 9534



2007, June : Mulzer

OMe OMe OMe
O
QP P ol
O O

COOH COOH
4 5 6 7

Scheme 2. Synthesis of tricycle 7. Reagents and conditions: a) Three
steps (86 %,; reference [7]: 54%); b) H,, Pd/C, EtOH (99 %; refer-
ence [7]: 92%); c) SOCl,, DMF, toluene, RT, 3 h; d) TMSCHN,, THF;
hexane/EtOAc (10:1), SiO,, RT, 12 h; e) TFA, —20°C, 1 h (three steps,
59%). DMF = N,N-dimethylformamide, TMS =trimethylsilyl, THF =
tetrahydrofuran, TFA=trifluoroacetic acid.

formal, racemic,
protecting-group-free ACIE 2007, 8074




9 10

0
d Ao ! e
— [/ + a7 — 2
v
Me Me
11 12

Scheme 3. Synthesis of Nicolaou’s key intermediate (2). Reagents and
conditions: a) MeMgl, THF, —78°C, 4 h (71% brsm); b) NBS, (BzO),,
CCl,, reflux, 90 min (75%); c) NaOMe, THF, 0°C, 30 min (80%);

d) cat. [Ir(cod)Py(PCy;)]PF,, H, (1 bar), CH,Cl,, over night, (78 %
brsm), 12/11=1.3:1; alternatively: Pd/C (5%), KOH, EtOH, H,

(1 bar), 3 h (90%), 12/11=1:2; e) HIO;-DMSO, DMSO, cyclohexene,
50°C, 8 h (60%). brsm =based on recovered starting material,

NBS = N-bromosuccinimide, Bz=benzoyl, cod =cyclooctadiene,

Py= pyridine, Cy=cyclohexyl, DMSO =dimethy| sulfoxide.

formal, racemic,
protecting-group-free ACIE 2007, 8074




2007, July : Ghosh

1. CF3CO3H,
CH,Cl,, 0°C | 80%
2. K,CO3, MeOH

H

. TBSCI,
imidazole o H
Cp,TiMey, o OH
PhMe, 90 °C

. 9-BBN, THF Me
81%

. TBDPSCI,
imidazole
. DDQ, THF
v
. Swern Ox. \
87% |\\ O
TBDPSO Me
10

formal, enantioselective Org. Lett. 2007,401 3



2007, July : Ghosh

, H HO
1. 11, nBuli,
-78 °C to -20 °C . H
2. DIBAL, -78 °C,
CH,Cl,
61%

e
TBDPSO Me

12

1. DHP, PPTS
99%

2. TBAF, THF

4 THPO

"N
MeO_I] O H
/P\)J\O - \\\\

MeO | O

/i\ OH Me
11 Ph 13
1. Swern Ox.

2. LHMDS, (EtO),-
P(O)CH,CO,Et
3. CSA, EtOH

Y
H HO

1. Dess-Martin H
-

2. PhyP=CHOMe " 0
THF, -78 °C et
77% EtO,C ©

14

formal, enantioselective Org. Lett. 2007,401 3




2007, July : Ghosh

OMe

\

3 (1:1)

e
PhCI, BHT,
200 °C
OMe CO,Et

i ‘ MeO_ -
onl

formal, enantioselective Org. Lett. 2007,401 3



2007, September : Corey
Ly mom, OO

o 0O

3, 80%

BF;K | (S)-BINAP,
ﬁ’ [Rh(cod),]BF,,
C7Hg, H,0,
Ve, Et;N

. NaBH,, MeOH
2. MEMCI, i-Pr,NEt,
CH,Cl,

. TsOH, Me,CO, N
0°C Q" "o
. i-BuzAIH, CH2C|2, Me \ ’
0°C
6, 79% . Et;SiH, (CF;C0),0, 5, 96%
(over 5 steps) CH,Cl,, —20 °C (94% ee)

PhSH,
082C03,
DMF, A 170 °C

OMEM
= 1. i-Pr3SiCl, imidazole,
CH,CI,, 23 °C,12 h

y
2. Brz, CH2C|2, -78 °C

OTIPS
7,99% 8, 84%

formal, enantioselective Org. Lett. 2007, 4921




2007, September : Corey

n-BuyNF,
* THF, A 130 °C

[Rh(cod),]BF,,
%\ (R,R)-DIOP, Ve
Me -
H, 600 psi, CH,Cl,, Q
- 16 h

10, 72%

1. TMSOTf, Me3N, CH,CI,
2. IBX, MPO, DMSO

O 0 Ho

COOH
11, 80% 1, platensimycin

formal, enantioselective Org. Lett. 2007, 4921



2007, November : Nicolaou

)

a) CeCls, O/j 00
O
~ Me
@)

SoPC
WWT/' b) PCC

7: (R)-(—)-carvone

.

c) Hg(OAc),, then
NaBH,

e) TMSC, Lil [i\o
HMDS, then

0
~ PhSeCl

ACIE 2008, 944



2007, November Nicolaou

b) Sml,

o) o) 0
He. +  H H .,
o o o}
3b 3a 12

¢) DIAD, ArCO,H
PPh,
Ar = p-N02C5H4

Ar(0)CO

% d) KOH % d)KOH K
14b

e) L-Selectride
(H50")

g) TMSCI, Lil,
Hi fipCcC . HMDS
h) IBX, o
+

O Me Pd(OA ¥

formal, enantioselective | "~ ACIE 2008, 944



Syntheses of

Platensimycin
Analogues




2007, April : Kaliappan

1) NaBH,, EtOH
0°C.2h TBSO,, ~ DIBAL-H

2) TBSCI, Im, DMF CH,Cl,
t,2h 73%

\OH 0
Z “OEt 1pgo, " 1
Hg(OAC), :

NaOAc

12 PN
~~ “SOPh

NaH, cat. KH
THF, rt, 12 h

8% g

Decalin, 180 °C

-

PhOS 9d,59%

formal, enantioselective Org. Lett. 2007, 2417



2007, April : Kaliappan
)?}(E\/OOMN‘LGTBSO,

N, 16

.

O/ K2C03, MeOH, 73%
15

TBAF, THF HO,,

-

reflux, 89%

0.

-

PhF/DMSO
65 °C, 82%

PhF/DMSO
65 °C, 84%

formal, enantioselective Org. Lett. 2007, 2417




2007, April : Kaliappan

1) TBTH, AIBN \
\ 'BUOH, reflux, 12h O__L

\ 2) PPTS, CH,Cl,

rt, 6 h, 56% 22

21

L-Selectride, THF TFA/CH,Cl,

-78°Ctort HOI_-i 0°C. 2h O
2 h (70% based 83%
on 52% conversion)

24

formal, enantioselective Org. Lett. 2007, 2417



Adamentaplatensimycin

OH
O

Me O
H /
OH S

Me
1: platensimycin

M L.Meg SN

< also bioactive !!!

2007, april
ACIE 2007,4712




Synthesis of Adamentaplatensimycin

MeO O
a) nBuzSnH @\j
r o
:\

COQMG 4

b) KOH
c) (COCI),
d) CH5CH,N,

f) LDA, PhSeBr
g) H,O,

Me O h) KHMDS,

mw1mdMe \\j]n!!;t§57

ACIE 2007,4712




Synthesis of Adamentaplatensimycin

™\
a) Mes-N N Mes

Clu, Ru_

o Me o)

cl¥ |

CY3P 9 BAJ\/ b) MegNO
NaC|02

+)11

OMOM
MeOZC’ ; :NHZ d) HATU, 13

OMOM

OMOM

Me
% &) LiOH; HCl )K/ 9
/ MeO,C

(£)-14

ACIE 2007,4712



Synthesis of Adamentaplatensimycin

()12

a) (=)-menthol, DCC
b) HPLC

l
SR ¥’ ”\);5.5 S ePe

c) KOH

ACIE 2007,4712



Carbaplatensimycin

OH
0 O
HOQC/QEHJV,,, |
OH
O

1: platensimycin

OH
IS PAY;
HO,C \ E@/ < also bioactive
OH

3. carbaplatensimycin 2007,August
JACS 2007, 14850




Synthesis of Carbaplatensimycin

O

a) TMSCN,
Et;N

e) CHsPPh,Br,
KHMDS

- j) n-BusSnH, k) 0sO,4, NMO
C@/ AIBN ] )NalO, @
pad

122R=H i) KHMDS, CS,;

F—_t JACS 2007, 14850

14 15




Synthesis of Carbaplatensimycin

(3)<
c) Grubbs' Il,

a) KHMDS, Mel ", 7
b)KHMDS t%f%,
B/\/

OMOM

MeO,C NH, HO

OMOM
21l21

f HATU,
EtsN

OMOM
O

OH
g m gy
MeO,C m ; HCI HO,C H ", /
OMOM OH
22 3

JACS 2007, 14850




Platensin

Isolated from another strain of Streptomyces platensis, by
Merck (ACIE 2007, 4684, sent in 2007, March)

Less active, but less cytotoxic




Synthesis of platensin by Nicolaou

OMe
OMe a) BANHCO,Me =
b) TBSOTf ;

0" “Me
13

c) SO;+Py, DMSO;

L OH
z then _ Me
®, O

Me

j) NaBH,
k) KHMDS,
CS,, Mel

OSEM

1) nBu,;SnH,
AIBN cat.

m) PdCl, cat.,
CuCl, O, N

a) nBu,SnO,
TMs O

b) H,, 10 % Pd/C cat.

Bn. _CO,Me
N

©

_“SbF,

tBu
Bn. /COZIVIe

i) allyiMgCl,
CuBr-Me,S

TMSEOC OH
4

CHO e) LiAlH,; D'/':OR

then aq HCI 0 \

TBSOJG \ I
12.R=H

f) SEMCI 19: R = SEM

g) TIPSOTf

h) [AUCI{PPhj)] cat.,
AgBF, cat.

: /~OSEM
o ~-<

A

20

ACIE 2008, 1780



Synthesis of platensin by Nicolaou

c) Hoveyda— Me ©
Grubbs Il cat. Me O“IB/%/I’_i
> Meﬁ,o g
Me. O-B ™ e e
Me \_0O

Me Me 25

TMSEO OH

oH H

2: platencin

ACIE 2008, 1780



Conclusion

® Novel unique antibiotic (architecture, mode
of action, biological profile)

® Different ways for synthesizing the complex
core structure

® Analogs show also biological activity

<~ new lead compound of a valuable new
class of antibiotics.




