Targets: Tubulin (Synthesis)
Actin (Genetics and Synthesis)
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Target: Tubulin cytoskeleton

IC;,=2-8 pg/ml

Disorazole A

Disorazoles inhibit tubulin polymerisation
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"Short Disorazole"
Disorazole C;
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Romy Schéackel, Bruce Melancon*, Coura Diene* (*Taylor group)
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i in 12 linear steps .
Disorazole 1 Disorazole 2

I1C50 against L929 mouse
fibroblast cells = 3.2 ngmLt

IC50 against L929 mouse
fibroblast cells = 190 ngmL™

Romy Schackel
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n_-;-..
b~

Summary: Ie

Simplified disorazoles are still active in the low nM-range

XX
Disorazole 1

IC5q against L929 mouse
: - -1
fibroblast cells = 3.2 ngmL Romy Schackel
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Chondramides induce the polymerizatrion of g-actin
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Synthesis of the polyketide segment
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TBSQ N o OPMB @
1 HO - 4 1) DDQ, CH,Cly/H,0
H MeQ 7—NH _ 2) LiOH, MeOH/THF/H,0O
2 - }—/_ RN 3) Yamaguchi
MeQ e L — 4 T .
}/._/_ N DCC, HOBT, CH,Cly, 57% PN

Diastereomer A Diastereomer B Diastereomer C Diastereomer D
Activity on mouse
fibroblasts L92917 natural product
17 ng/mL 17 ng/mL 570 ng/mL 600 ng/mL
Kalesse et al. Angew. Chem. Int. Ed. 2008, 47, 6478-6482. Seite 13

Antiproliferative activity of isomer A, B, C and D on different mammalian cell lines.

Cell line Origin A B C D
1C,l [nM]
L-929 Murine connective tissue fibroblasts 55 81 16 2400
+24 +6 70 + 115
+
390
A-431 Human epidermoid carcinoma 55 49 620 1200
+5 +3 + + 45
280
A-498 Human kidney carcinoma 24 32 500 920
+ 3 +2 + + 270
130
A-549 Human lung carcinoma 26 23 510 930
+5 +2 =+ + 60
195
SK-OV-3 Human ovary adenocarcinoma 16 19 320 1040
+5 +2 =+ + 160
60

[a] data are means + standard deviations of two independent 1Cq, value determinations

Kalesse et al. Angew. Chem. Int. Ed. 2008, 47, 6478-6482. Seite 14

Induction of G-actin polymerization by
chondramide
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Superimposition of the chondramide C
isomers,

20000 —

18000 —

16000 ~

j2) 14000 —
‘e
=3

g 12000
c
]

7 10000 -
o
=}

2 8000

6000

4000

T T T T T 1
0 500 1000 1500 2000 2500 3000
time [s]

Induction of G-actin polymerization by chondramide. Pyrene-actin in a non-
polymerizing buffer was incubated with chondramide C diastereomers and
actin polymerization monitored by measuring increasing fluorescence. Every
diastereomer was applied at 10 uM concentration (depicted by black symbols:
diamonds 20, squares 21, uptriangles 22, and circles 23). With chondramide C
the induction efficacy at additional concentrations is shown (grey symbols:
uptriangles 40 pM, downtriangels 5 pM, and circles 1 pM; grey squares:
methanol only).

Kalesse et al. Angew. Chem. Int. Ed. 2008, 47, 6478-6482. Seite 15
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N(1)-O(5) distance = 4.5A N(1)-O(5) distance = 4.2A
Torsion angle N(1)C(2)C(3)(04) = -64.1°  Torsion angle N(1)C(2)C(3)(04) = -74.6°

HC H CHs
3

1
o / HN? 23
N(1)-O(5) distance = 4.8A
Torsion angle N(1)C(2)C(3)(04) = 33.2°

Kalesse et al. Angew. Chem. Int. Ed. 2008, 47, 6478-6482. Seite 16




Influence of chondramide C (30) on the actin cytoskeleton of A-498 kidney cancer cells after different
incubation times. A, B; control cells with a dividing cell in the center, in metaphase (A), and in telophase
(B). Cells that were incubated with chondramide (100 ng/ml) showed abnormal metaphase cells (C, after

2 hours), and a strengthened contractile ring in late telophase (E, after 18 hours). Spots of F-actin became
visible especially at focal adhesion points (D, after 4 hours), stress fibers became stronger and flakes of
actin appeared (E and F, after 18 hours).

Kalesse et al. Angew. Chem. Int. Ed. 2008, 47, 6478-6482. Seite 17

Target: Actin cytoskeleton

stabilizer of actin
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Chivosazol

Configurational Assignment of Chivosazol
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D. Janssen, D. Albert, R. Jansen, R. Milller, M. Kalesse, Angew. Chem. 2007, 119, 4985-4988. Seite 19
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Rhizopodin A 738 ‘M%“%Wﬁﬁf:‘f
MeOyg.- 0 . OH  OMe Ote
N . o v ST
inhibitor of actin polymerization o e
W.-D. Schubert et al. ,Angew. Chem. 2009, 121, 603-606. Seite 18
New Strategy for the

Hannover

Configurational Assignment of Polyketides

Monte Carlo
Conformational analysis
using nOe as restrain

Structures were clustered

O Substituents were introduced
based on their coupling constants

OH OH

Dominic Janssen

D. Janssen, D. Albert, R. Jansen, R. Miiller, M. Kalesse, Angew. Chem. 2007, 119, 4985-4988. Seite 20




New Strategy for the
Configurational Assignment of Polyketides

relative configurations
through NMR

configurational assignment
through degradation and synthesis
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OH OH O O

2. 03, NaBH4 \ N
TBS TBS
confirmed by synthesis
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MeO
OMe

1024 Isomers
Dominic Janssen
D. Janssen, D. Albert, R. Jansen, R. Milller, M. Kalesse, Angew. Chem. 2007, 119, 4985-4988. Seite 21

Configurational Assignment of Chivosazol

in the absence of D

RYKS-ACP

L-configuration

R. Reid et al. Biochemistry 2003, 42, 72.
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in the presence of D
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PCA-S)KF_(\R

D-configuration

Dominic Janssen
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Configurational Assignment of Chivosazol
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155
KR1 AGVLHDGLCL
KR2 ALSYQGAPLA
KR3 ALRLHDRTID
KR4 AGLAHSISNVA
KR5 AGVLHDGLAV
KR6 AIVMHDRSLV
KR7 AGGTOA[IRIG
KR8 AITLADGLLA
KR10 AGEMRTISTPA
KR11 AGLIRDALIP
KR12 AFLFASEPLA
KR13 AMVLADRTLM
KR14 AGLAQHERRA
KR15 AGVLHDALIP
KR16 ALVLI—QRSLA
A. Kirschning et al. Angew. Chem. Int. Ed. 2008, 47, 2308. Dominic Janssen
D. Menche et al. J. Am. Chem. Soc. 2008, 130, 14234.
D. Janssen, D. Albert, R. Jansen, R. Milller, M. Kalesse, Angew. Chem. 2007, 119, 4985-4988. Seite 23
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Chlorotonil A

Nicola Rahn

N. Rahn, M. Kalesse Angew. Chem. 2008, 120, 607-609. Seite 24
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LD_Spinosad_3_t
LD_Spirangien_

LL_Chivosazo!

LL_Amphoter

LL_Amphotericin_4_KR_3
LL_Aurafuron_AufD_| KR 2

LL_Chivosazol_ChiB

AA Sorapen 2 KR 5_silent

VADLTLGQLDALMRAKLTAARHLHEL TADL - -DLDAFVLFSSGAAVWGSGGQPGYAAANAY L DALAEHRRSLG-LTASSVAWGTW
LLDTDAEETAAVLRAKSAGARNLHELLDD----VDAFVLFSSGAGVIGSSAQGAYAAANAYLDALAEQRRGQG-RPATSVANGAN
LAETDEALLES\/LRPKVAGSWLLHRLLRDR—-PLDLFVLFSSGAA\/WGGKGQGAVAAANAFLDGLAHHRRAHS ~LPALSLAWGLW
IND AGGAVHLDELC: LPATSVAWGLW
LDDLTEAEFTE I ADVKVRGTVNLDELCP- NAFLD PVTSIAWGLW
LHEIG-~ELESVCAAKVTGARLLDELCP----DAETFVLFSSGAGVWGSANLGAYSAANAYLDALAHRRRAEG-RAATSVAUIGAN
LSKMTLAEFAD I GQAK I AGARHLDDLLGER-~ELDAFVLFSSGAAANGSGGQSAYAAGNAYLDGLAQRRRARG - LAATSVAIGAN
VTEVTTEEFAAVTGAKVRGALVLDELVGDR - - ELDAFVLFSSGAGVWGSGGQAPYAAGNAFL DGLAARRRAHG-LAATAVAWGGI
LSKMTLAEFAD I GRAK I AGARHLDDLLGER-~ELDAFVLFSSGAAAWGSGGQSAYAAGNAYLDGLAQRRRARG-LAATSVAUGAN
VTEVTAEEFAAVTGAKVRGALVLDQLVGDR- -QLDAFVLFSSGAGVWGSGGQAPYAAGNAFLDGLAARRRAHG-LAATSVAWGGI
VREMTREEFRTVLAAKVDGARNLAHACP - - - -GLSLFLLFSSGAAVWGSAGQGAYAAGNAFL DAFAQHRRARG-LAATSVAWGLW

LEAITEEEFTRVTAAK I TGTAHLDELCP----DADTFVL D ~LPALSVAWGLW
LTDLDPDELARVTRVKTVGARLLDELCP- -DAETFVLFSSGAGLVGSGLLGAYAAGNAVLDALAHRRRAAG KPATS IAWGAW
LTDMDPADLADVVAVKVDGAVHLADLCP---~EAELFLLI LPATSVAWGLW
VQELTESEFTE I TDAKVRGTANLAELCP---~ELDALVLFSSN, PGL NAFLD! LPVTSIAWGLW

LDRI D——ELESVSAAKVTGARLLDELCP—-——DADTFVLFSSGAGVWGSANLGAVAAANAVLDALAHRRRQAG ~RAATSVAWGAW
IGDLTTARLGEVL HELTRDL--DL DALAEHRRAQG-LPATS IAWGPW
LGD\/SGAELDEVLRPKALAAHHLHELTREL—-PLSAFVMFSSGAG\/WGSGQQGAYGAANHFLDALAEHRRAEG ~LPATSIAWGPW
AADLTLDQLDALLRAKLTAAHHLHELTAPL - -DLDAFVLFSSGAAVWGSGGQPGYAAANAYLDALAAHRRSLD-LPGASVAWGTW
LAE I SVQEAADVMAAKVAGAVNL GELVDPC--GLEAFVLFSSNAGVIGSGGQAVYAAANAFLDALAVRRRGVG-LPATSVAIGMI
LAE I SVQEAADVMAAKVAGAVNLGELVDPC-~GLEAFVL| YAAANAFLDALAVRRRGVG-LPATSVAIGMI
LAE I SVQEAADVMAAKVAGAVNLGELVDPC--GLEAFVLFSSNAGVIGSGGQAVYAAANAFLDALAVRRRGVG-LPATSVAGMI
VRELDLADLDAQMAAKTLGARHLDEL TTERGLELDAFVVFSSGAA I WGSAGNGGYAAANAYL DGLAWDRRARG-LAATSVSWGGH
VRELDLADLDAQMAAKTLGARHLDELTTERGLELDAFWFSSGAAIWGSAGNGGVAAANAVLDGLAWDRRARG ~LAATSVSWGGW
LEDMTADEFQ LLGDT--ELI DALVEQRRARA-AAGTSVAWGFW
LDVTGPEDIARI LGAKTSGAEVLDDLLRGT——PLDAFVLVSSNAGVWGSGSQGVVAAANAHLDALAARRRARG ~ETATSVAWGLW
IETLDRDRLAT\ RDR--| DGLMANRRAAG-LPGLSLAWGLW
LAATSMEDLAEVVSGKVQGARHLHDLLGSR—-PLDAFVLFSSGAVVWGGGQQGGYAAANAFLDALAEQRRSLG ~LTATSVAWGVW
LAETDQNGLAE | CAAKVRGAQVLDELCDST-~DLDAFVLFSSGAGVWGGGGQGAYGAANAFLDTLAEQRRARG-LPATS ISWGSI
1AATD 1 ADLADAVAGKAAGARHLDELFGDR--ALDAFVLFSSGAGVIWGGGQQGAYAAANAFLDALAEERRARG-LAATSVAWGAW
vAAMRvEELADA|AAKARGAQHLHDVFAQR--PLDAFVLFSSGAGVWGGGRQGAVAAANAFLDALAF_ARRADG ~LAATS LAWGAW

LADLDAEGLQA HRVLEGT--PLI IDALAHTRRAQG-LPALS INWGFW
FTALDETTTAGVYGGKVLGARHLDELTRELGIGLDAFVLFSSGAAVWGSGGQTAVGAANAALDALAERRRAAG ~LPATSVAWGLW
LAAMSPERFLELLGAKLWGSRALAAALAEH-APGFLVFFSS I QSSSRDK GASLARSAGY

LADTTVDAFADVVHAKVTGAR I LDELLDDE-~ELDDFVLYSSTAGHWGSGVHAAYVAGNAYLSALAEQRRARG-ARATS IHIGKW
LDATTLDDFDRVLAAKVTGAQI LDELLDDE—-ELDDFVLVSSTAGMWGSGAHAAWAGNAVLAALAEHRRARG LTALSLSWGIW
TVNQ: DL LGPHG DALAYHQRAHH-TPAVT INWGPW
LASMDTDTFARVLSPK\/QGSVALVRALADE——PLDFLVFFSS 1QSFTGDKSQSNYAAGCAFKDAFADHLRARAPFPVKT INNGYW
LSDTDPDEFADTLYAKVAGAENLDAVFDRD-~DLDTFVLFSS | SGVWGSGDHGAYAAANAHLDALADRRRARG-RTATSVVIIG IW
VRDENPASMAATLAAKVQGAANLDAVLADT - -DLDAFVLYSSVSGVWGSADHAAYAAGNAYLDALAAHRRGRG-LAATSVVWIG IW
LDDTPLDAFAEVVAAKAEGARHLDELLDR-~--ELDAFVLI YTAGNAYLDALAEHRRARG-LSATTVDWGVW
LENMDLAAMTAMMRPKVLGSWVLHEVTREA-~ELDFFVMFSSTSTLWGASGLAHYAAGNQFLEALAHHRRAQG-LPATT IHIGTW
LADTTVAEFADVVHAKVTGAR I LDELLDDA-~ELDDFVLYSSTAGHWGSGVHAAYVAGNAYLSALAEQRRARG-LRTTS IHIGKW
LDATTLADFDRVLHAKVTGAQVLAELLDDE--ELDDFVLYSSTAGMWGSGAHAAYVAGNAYLAALAEHRRANG - LPALSLSIG IW
LAEAGPDDLAEAMAAKVTGIAHLEAALDPE--QLDAVVY /YAAANGVLD, HTVSLAWAPW
LDETTLDDFAKVMDAKV I GARHLDELLGD-~-DLDAFVLYSST/ NAYLNALAEHRRARG-ARATAVSWG IW
TGALTRERLAKVFAPKVDAANHLDELTRDL --DLDAF 1VYSSASS I FMGAGSGGYAAANAYL DGLMAARRAAG-LPGLSLAWGPW
LGAMSLER IDRVFAPK I DAAWHLHQLTQDK-~PLAAF I LFSSVAGVLGSSGHSNYAAASAFLDALAHHRRAQG-LPASSLAWSHIN
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LDBgmeaginT 004 001/7-175
LDErthromyzin 007 KR 0027-170

LD Amphotencin KR2 new 002 KA1-180
LE: Epsthilan_004_KR_0514-106

LD Erythromycin 003 KR 00 b

LD Erythromycin 003 KR 0027-184

LD Gelganamycindi1-183

LD Geidsnsmysin20HT-154

LE Herbimyzind-183

LD HefBimVER20H-157

LD LanamycnZ -1

LD Lankamycindd-104

LD LansamycindT-187

LDy Megasismysin_KRZ_neu_001_KRA-170
LD Megalomycin KRS ney 003 KRAT-179
LD Megalomycin KRS ney 003 KRT-184
LD Monensin1-181

LD Monensin2d-181

LD Myrothiszol_003_KR_051/4-200

LD Nysitin KR2 neu 002 KR 0071-180
LD Ceandsmycin 007 KR 002/1-170
Ofeandomycin KRS ney 043 KA-170
Ofeandomycin KRS ney 003 KT-170
Ongomycin1/1-182

Ciyomycind1-170

OfgomycingT-179

Phosisciomycin 2 efyd{-100
Piwmomycin KRS neu 003 KR 7-180
LD R¥amycin_002_KR_D421-178

LD Sorapen 002 KR 0037-150

LD Spingsn 003 KR 001/1-170

LD Spirsnglen KR31-308

LD Spirangian KREH1-435

LD stigmareNin_004_KR_001/1-211

LD Tyigctan 004 KR 00177-177
LD Wicen!sfEin1-155

EEEEELER

[CER S H1l|m1uﬂ
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DD Avermectin 003 KR 001/1-182
DD Chivasszol KR34-023

DD Chivosazol KR&/1-720
DD_concang_14-182

DD Phoslactomycin 1 ethyl1-185
0D Ritamycin 004 KR 0014177
DD Spirangien KRO/1-387
DD Stamatalin 005 K& 00

-183

DD Tviscton 001 KR 001/1-176
DL Ascomycin 001 KR 0027-170
DL Ascomycin 1/1-770

DL ETNANGIEN KR7/1-240
DL_Enythramycin_0%1_KR_001/1-150
DL Etanglen KR17/1-240

DL Etnangien KR18/1-240

i T ankamycin?A-1R8

DL Cieandomycin 007 KR 091/

187

Di_R¥smucin_KRS_neu 002 KR_61-185

Di_Spianglen_KR&1-422

DD Avermectin 003 KR 001/1-182
DD chivosszol KR31-023

DD chivosszol KR&1-720
DO_consang_1/1-182

DD Phosiastomycin 1 ethyii-185

b0 Riftamycin 004 KR 0014-177

DD Spirangisn KRS1-387

OO0 stgmatelin 005 KR 001/1-153

DO Tviscton 0071 KR 009/1-176

DL Ascomycln 001 KR $0271-170

DL Ascomycin 11170

DL Chonramicd KA1 /1-390

DL ETNANGIEN KRT/1-240
DiL_Enythramycin_001_KR_601/1-180

DL Etangien KR17/1-240

DL Etnangien KR1&/1-240

DL Lankamycini/i-168

DL Cieandsmycin 607 KR 00141-181
Di_Rismucin_KRS_ney 002 KR_G1-185
DiL_Spiranglen KR4T-422

1oo; 4 | Hannover
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470 480 g0

anr I LFESvABVL
aFvLFEsBany
aFvLFSSEABY
LFvLFESEAAY
LFLLFES
AFVLFESH

LD Entromycin 063 K 002A1-154 FULFSS

LD GelgEnamyTiT1/-183 AFVLFES

LD Gelganamycin2OH AFVLFES
AFVLFES
AFVLFES

BLFLLFSS

FULFSEN

FVLFss

LD Amphoiericin KR2 ney 002 KA1-150
LD Borreldin? 004 001

LD_Lankamycind/1-187

LD iegalomy KR2 neu KRA-179 LFLLF 55
LD Megalsmy

KRS neu 003 KRA-179 ALVLF SSNAP«\I’
LD Megalsmy

KRG neu 003 KRA1-154 FVLFES V'
LD Monensini/1-181 SAFVMFSS V'
LD _MonensinZ1-181 SAFVMFSS| '

LD Myxothiazol 003 KR 001/1-200 SCFVMFSSASAY
LD Nysiatn KR2 neu 002 KR O0G7-180 RFVLFSS.AP«V
LD Cieandomycin 007 KR 00271-170 AFVLFESNARY
LD Cieandomycin KRS neu 003 KT-170 AFVLFESN
o Cl‘E"J.ﬂ;’W KRS neu 003 K1-170 AFVLFESHK

V'
V'

1-182 AFVLFESBAA |
-172 AFVVFESEBAA |
/1-172 AFVVFESEBAA |
ctomycin 2 el AFVVFES | AAY

AFVLYSSHN

178 AFVVYSSVSAVF
AFVLFESBAVY
AFVLFES
AFVLFES
AFVLFES

LD _Pwkromycin_KRS neu 003 KR_/
LD R¥amycin 002 KR 00247

FFV'FSSASSLI.
FLVFFSS IQSES
FLVFFES IQSFT
FVLFSS I v
AFVLFESY. V'
AF VLY S3VSE\Y
FFVMFESTSTL
FVYLYSST.

Soraphen

OMe

modul has a silent
KR and DH

"Genetic Soraphen I"
OMe

itis an "LL" ketoreductase

OMe

"Genetic Soraphen II"

Summary:

The configuration at methyl
branches can be predicted
from the keto reductase amino
acid sequence

LDBomeding 004 0514-175
n 507 KR 0027-178

fcin KR2 ne 002 K1-180
o
o0i-1Te
D02/1-188

LD LankamycinZ/1-160
LD Lankamy
LD Lelmampuins =167

L0_tazgan nely__007_KR/1-170
LD Megalomysin KRS ey 003 KRA-179
ney 003 KR/I-184

L Myvathiazol 003 KR_00111-200
LD Nys! KR2 peu 002 KR
LD Gieandomycin 007 KR 0024~

LD Cigomycindd-179
LD Oogomyein-170

apen 002 KR 05
osin 003 K £01/1-176
plen KR34-308
plen KREW1-435
igmatelin_004_KR_051/1-211
Viacton 004 KR 091177

470
aFvLFES]
LFLLFSS]
AFVLFSS)
LFVLFES|
AFVLFSS
FVLFSS
AFVLFES)

400
avansfia
v AABNA
YAAANA
A¥AAANA
LASYARANA
SAI‘llA\'SIANA
Savasfna

AFVLFES)
AFVLFSS)

ABvaaBNA
SAYAABNA

AFVLFES)
ELFLLFSS]

HvaaBna
YAABNA

FVLFSSH

ATAAANA

rVLraa
LFLLFss
aLVLFssHAAv

EarvMFSS) v
sAFVMFss v

AT anBNA
AYAABNA
LASYAABNA

a v Bla sl
PR -

FvLFss v" sANéIAYﬂnANA

CEVMFESAEAV
neviFssBaay
AFvLFSSNARY
AFVLFSSNAGY
AFVLFSSNABY
AFVLFSSBAA |

AFVVFSSEAA |

Y AAANA
YAAANA

nFvuFSSEas |

AFVVFES ARV

vaasha
vasBNA

AFVLYSSH.

AEVLFSSBAVY
AFVLFSS)
AFVLFES)
AFVLFSS)

AFVLFES)

FLVFFSS !

FVLFSSI
AFVLFESVARYWM
AFVLYSSVEEV

FFYMFSSTSTIL

FvLySST ABu
FVLYSST ABMvY

FFVFFSSESALM

VY AAANA

AFVUYESVEAVFMBEABSEE Y AAANA

Y AAANA
AV.IANA
AYAAANA
A AAANA

Y AAANA
rAilanA
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Chivotriene, a Chivosazole Shunt Product from

Sorangium cellulosum

' modificatigns £
1x SAM, 1x Serine I:>
—_—

post-PKS

ChiC -
module 16 module 7 module 8 module 9-17
ACP;  KSg KRs
MTg ACPg
|
0y S
ACP, o
| Malonyl CoA 7x Malonyl CoA
S 3x SAM -~
o
%
HOUAS
HO.
HO.

hydrolysis,
decarboxylation

Universitdt

OH OH OH

chivotriene

T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159.
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Chivotriene, a Chivosazole Shunt Product from
Sorangium cellulosum

1. MnO,, 95% j\ O OH
OPMB 2. A, TIC|4 i-ProNEt, JJ\MOPMB
HO NN 97%, >95% de s" N

-

1. TBSOTHf, 2,6-lutidine, 92%
2. N,0-Dimethylhydroxylamine O OTBS 1. EtMgBr, 93%

hydrochioride, MegAl 76% < M __J _~_ OPMB 2 DDQ. CHClalH;0, 86%
N
|
OMe
o
j/\:/\/ BAANY 0 o8BS
éTBS = MnO, CH2C|2
TMSO o\TB é)TBS o OTBS V ‘)K/'\/\/ JSL ﬁ\
S N
R =CHO R = CH,PBu3Br
R = CH,PBU3Br R = CHO \ oTBS A
1. MsCl, Et3N; PBu3Br
2. LiBr, THF,
75% (2 steps)
3. PBuz, CH3CN
T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159. Seite 33 T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159. Seite 34
B DR =
Chivotriene, a Chivosazole Shunt Product from 0, AR
Sorangium cellulosum oTBS + o & o
1. (COCI), DMSO, Et3N, 88% TMS ‘TBS ‘TBS

PMP 2 ( %O
= HO 1}
: TBS ,TBS @ P
o™ o o _ J" cookt
H B 1. DIBAI-H, 74% NaH, Z:E = 30:1, 69%
_— H >
Kr\é)\/\ : : !

\ \ \
PMB TBS TBS

EtOOC™ X 1. DDQ, 70%
2. TMSOTf, 2,6.lutidine, 95%
. 3. DiBAI-H, 74%

o Q Q
PMB TBS TBS TMS TBS TBS

1. MsCl, Et3N
2. LiBr, THF Mno2 CH,Cl,
(95%, 2 steps) 90%
BBU-P. 3. PBug, CH3CN
o]

Q
TMS TBS TBS TMS TBS TBS

T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159. Seite 35

TMS TBS TBS
entry base R! R? E:Z temp.  Yield?
1 KOtBu CHO CHpPBuBr 1:1  0° C ;g(;/o"b
2 KOtBu CHO CHpPBuBr 221  -30° C 78%
3 LiOtBu CHO CHpPBuBr 21 -30° C 71%
4 LiHMDS CHO CHpPBusBr 2:1  -30° C  80%
5 KOtBu  CH,PBu,Br CHO 7:1 -30° C  73%

acalculated over two steps from the corrresponding allyl bromide; Yelimination product

T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159. Seite 36
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Chivotriene, a Chivosazole Shunt Product from
Sorangium cellulosum

™ TBS TBS

73% 1. KOtBu, toluene, -30 °C
2 steps| 2. HF-pyridine, pyridine

O, . NS X
OH
OH OH OH
l -
OH OH OH
T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159. Seite 37
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Chivotriene, a Chivosazole Shunt Product from
Sorangium cellulosum

-Isomer 17 is more active than the shunt product itself.

-By staining F-actin of treated PtK2 potooroo and L929 mouse cells
no specific interference with actin filament stability could be
detected.

Cell line Origin 1 2
L-929 murine connective tissue 50 23
KB-3-1 human cervix carcinoma >100 >100
PC-3 human prostate carcinoma 100 >100
U-937 human lymphoma n.d. 25

HUVEC human umbilical vein 100 25

endothelial cells

Antiproliferative activity I1Cg; [g/mL] of 1 and 17. Values are means of two determinations in parallel.

T. Brodmann, et al. Eur. J. Org. Chem. 2010, 5155-5159. Seite 38

/ Wittig-Olefination ﬂw
21 5

2
Hsio;(\/\fivj:/k/\/
= 26 35
OH
P :
N

Chivosazole F

HaCOw, PBu3Br O
]\"'/I(_< BU3Sn/—\—\ ): TBS Tes
OTBS

\ Ando-Olefination

Wittig-Olefination

T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 39

H3CO,,,
PBUBI  Og
oTBS
I
oTBS

Ando Olefination

Om

Wittig—OIefination

HsCO

S OPMB TBSO

K[\O N Bu3Sn/—\=\_ 2.:0TBS TBS
=0

OTBS Marshall-Reaction

0

T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 40




mfppY
d) A, DMAP H

E10,C7N TBSO.
a) DDQ, 70%
Y b) DiBAI-H
A —_—

- 2467TBC,87%  Q C())\TBSO\TBS
Q Q 9 oHg o ————> 2 =
PpmB TBS TBS © TBSCL 78% ‘IBs TBS | __siEts TIPSO, 2 1oar g3 HO m,
over 2 steps P=0 ) ° g
PhOI Bph | A, Pd(OAC)z,PPhg, - —_——
Inl, THF-HMPA, 68%‘ OH NS OH
OTIPS SiEtz
TBSO. .
A anti:syn >10:1
B, NaH, THF, f) HE-pyr. 51%
80%, ZZE =1:1 g) MnO,, 85%
Y OMs
— = —_—
— 0o O O TBSOL Z Bl ‘s, 4 . S)
st jmoas Tos T e, o O TS o .
— ,6-lutidine, € I, )
N N-"NoTss e R "NoT8s A
— O O
BusSn — 1-OPh
=0 HO ~OPh
B A
T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 41 T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 42
0 PBusz MeCN
O OMe OTBS a) SerOMe, EDC, 78% 3,

OPMB
HO Z

Br ‘n,, 4

e) PBuz MeCN

f) KOtBu, toluene,
91% (over 2 steps)
g) DDQ, 63%;

b) DAST

.
-

c) DBU, BrCCl3
d) DiBAI-H, 70%,
3 steps

OH

h) i BU3SnH, (PPh3)2PdC|2
i I, THF, 67%

i) it MsCl, EtsN
ii: LiBr, THF, 82%

T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 43

KOtBu, toluene,
48% (over 2 steps)

o0 Q
O TBS TBS

T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 44




PACI,(PhCN),
OMF L MeO, AN

35

Q9

\ \
TBS TBS O\TBS TBS

HF-pyridine, pyridine
18% over 2 steps

Chivosazole F

T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press. Seite 45

synthetic chivosazole F
e |
M#J_W_MWJIMMJ | J\IU M «‘/* JMJ‘ \'\"WM__,‘LJ"'U“LJJ Jh \ﬂ L‘UJK,*,M U \»k W |
authentic chivosazole F
8‘0 7‘ 5 7‘ 0 6‘.5 6‘0 5‘ 5 5‘0 4‘.5 f (pp"r;!c). 3“.5 3‘.0 2‘.5 1‘ 0 0‘.5 0‘0

T. Brodmann, D. Janssen, M. Kalesse J. Am. Chem. Soc. 2010, in press.

Seite 46




