2Inqieu sniL 2AuUfue26 gel

210UGLIWACIU B KELWI2LLNKLNL

DI226L(I[I0U
gek INJIPEUII2CU-IINMI226U2CUIL|ICUEU EIKN|IYS
gel EP6LPIL] KIL2 NUIA6kaIfgl 1 Npiudeu
SML ENgUdnud ge2 eLIgee slue2
DOK{OL2 g6l FINMI226U2CUIL6U

(DL k6L" ugr)

AoLde|ed[ Ao

KNOS MUY bpol
gne reoupsld

Lnpwdsu
S0S3






Q6LNCK! WIf g6k @eUeplIanua gel NSIUeWSI2CU-INMI226U2CUSLICHEU LIKN|-
191 g6l EPSLUSLY K92 NUIAGL2IYL L NpIuds”

198 gel wnug|icpey GNg|l Ko S8'03'S053
DEKIU: bloy' DL LpIjo 2(6p|6
I'B6ELMCUI6L2[I[[6L. bkol" DL INFIU E° INII6L

S’B6LICUI6L2[II[6L: blol' DL 1powge sIed|el



DI6 AoLledeUqe VIP6IL MMLG6E IU (6l SEIf AOU DESEWPEL SOTS Pl2 DES6UPEL SOSS
nufel YU|eIfNUa AOU ploL DL ASLIU E° INSI6L 9 [U2ffnf LAl OLdSUI2CU6 CU6eIlI6
gel INSIPeIg2CU- | 9INMI226U2CPIL|ICUEN EIKN|IYL g6l EPELUSL] KIL[2 NUIAeLal-

fgr 1npudeu sudsieLnar



DYUKegdnuad

V||6U AOLSU WQCUIG ICY bloL' DL NSLIU E” NYI6L Q9L qYUKEU' gg22 6L WIL gI6 bLo-
O[IOU 9]2 6IU6L 261U6L |6[S[6U DOKIOLIUQEU 6LUQA|ICKl PIF NUg oL’ gg=22 6L WIL
2[6[2 KOURZ[LNKIIAG |66 SN WEIU6W Iufsle225U[6U Lolecunud2iuey Gepel Kouufe:
blo} DL LpowgR SI68|6L qIUKE ICY il gI6 NPELUIPWE g62 SMelan[gcpeue’

NSAq9Ieuy ANLE29U qUUKE ICY AlS|Wg|2 LML g6 IQUILIRIIIAG NUsL2fnLsnud U
Q6 [6fSI6U Q9PLEU NTILY NNUIL qIUKS ICY LML (92 B62CPY 6U nug EUfe0LdsU g6l
CH6WIKS[I6U 20MI6 (I6 Yp=20|nelnud gel [o26lI6]|" YU gI626lL 2[6]|6 qIUKE ICY
6p6U20 6L KOCIKIAY' g6l gi6 Yp20|nielnud gel [Qaellife] USCY ATLg2 Vp-
Agud UBLEIMEI26 MPELUOIIEU P9I

Bel Welusu Aeldgudeuey 20mie gncy dedeumgiidel Kojed6u WIQCULE ICY WICY LOL
gl6 [0]|6 V\pelfeguo2bpgle peqouKey” |U2pe20ugels Al WeIU DIUK C29PY 2s59p0°
Ll Q92 KOLLEKINL626U g6l DOKIOLILPEIf' qie 2(efldel |gcy|icyeu K9fecP|gde 20mi6
qI6 2CPQU6 S6If IU g6l Aeldgudeusy M1gPLEN I [IPOL” NILC HIIUA qIUKE ICY LNL gI6
ELenugacusyl IV gel Aeldgudeuel 216pel 19PL6U MPLeUd g62 2Lnginu2 nud gel pLo-
WJOfIOU 20MIE QI6 Al6|6W IUf6L62251Uf6U R62bLICP6™ E|OLISU HO26 nNug DL’ Q0UU BIN6L
QYUK6E ICY LNL qI6 NUIELPI|[RIWE S6If IU NU2ELEL [YPOLPOX' DL INICUIE| MOLUIUU
QYIKE ICJ 6p6U20 ML gI6 Al6|6U IUfel62291Uf6U @62blgcPe MIPLeUq g6l [IPOLSEIL Nuq
gel Befennud qel rIpoLbLaKke:

DL’ DOLO[UE6 MI2INPY’ CI9NQIY KLIN26' DL |OLp6ELl CLS600LS6K 20MI6 DL b6l6L
HYl22 qUUK6 ICY LML 92 |N6226U (el pocpenide|oarel |Ng226U2beKlel” bLI2KY KO|p
NUQ DOWIVIK BLS6CKI QYUKE ICY LML 92 N6226U g6l Jocugnids|garel NINK-2bekileu:
DL’ INSLKN2 2L0P6|6 qIUKE ICY AL qI6 N622nud nug Yn2melinud gel KL2fg||2LNK-
sy’

SNW 2cP|N22 qYUKE ICY Weluel Ejell LNk qie |epeu2|gude nurekzrsnud 1w legel
Hiu2IcPr' qnilcy gi6 62 npelPgnbl SN 2[Nginu NUg gel plowofiou dexowilely 121



Inhaltsverzeichnis

: ichni VIl

WI‘HU L e e e e wh h a a aaa e e s Ta

NMR-Spekirenanhang | 142
Kistallstrukiuren | 186
Literaturverzeichnis | 193

A\



vpKoisnugdaaelselicpulR

Abklrzungsverzeichnis

gpe’
V1lb
yd'

CBe

DV
DVIB
DC
DCIN
DE
DIBEV
DINVDb
DINb
DNV
EV

El

E2I

dee

HIND?2
HEINZ
HME
HS
INDV
Cv

W (MNB)
NG

iy
WO
HOWO
rNNO
NOB
WOW
N2V
nBe
NINK

vpao|nfelLs
vaeuoziuflibpo2bpgr

ydningieurs

Ql9q CcsjalIne

COLeA-BIKaI-2PIpgly

DnpjeLt

Dl6|e-V|g6L
DIgCE[OXAIOQPEUSO|
DnuUU2cpicPicpLowgrodigbpie
DICU|OLUGIUIU

DI6fUAsIpEL

Dli20bLobA|6fUA|gIWIU
t-(DIWEUAIgIWILO)bALIqIU
D622-|NIL{IU-bEL0gIUTU
D620XALIPOUNK|6IN29NLE

EfPAIgCeisf

E|6KfLOU6U2[ONIOUI29[I0U
E|sKio2blgAioul2grioy

CLIWW

Oeagmar

2inuge(u)

HeXSWe[UA|gI2I|9sSIU

Hocpgn g26euqe Ng226U2bekiLowelle
HOLUEL-M\Ig2MOLIU-EILIOU2

H6LS
|ULLSLUO|EKN|ILE DIG|2-Y|]J6L KEIKIIOU
[lpocyol2gnie

INO|9L

S|
Nnjebles

INSIPA|

INIJNEsU

INOJEKNOLPILS]

Hidpe2r occnbieq wojecn|gL OLPILY|
rome2[ nuoccnbleq WojeCn|SL OLPIfY|
INS2KIELI62 OL[JO-BEUSOCUILOU
INSEUOXAIUELPA|

INEIMICHIU-Le212[9Uf 2fgbpAjococcna gnien2
I -BLOWI2NCCIUILIIQ
mncjesL-\gauelic-K620UIUCE

Al



vpKoisnugdaaeiselcpulR

NOE2A WNCIegl OA6LuIN26l EUPIUCeell 2becfoacobA
bBBC| b-BLowpeusoAcpiolq

bE b6&[o|6LU6L
bbw boL2 bel \IjIoU

d OngLef

BCW K1a cjo21ud wefgrueal2
K K6[6UI0U2LIKOL

Kl Bynwrewbelgni

2 2luanieg

26X([ X[

f 1ubeg

1BVE  1609- U-prA|guIuIouInu noLiq
1B2 6L -BNAQIUEIPARIA|

1ce 1Mmo-cowboueuf 2N\2[61l

1Eb LpIsuobALqIu

1EbY  l1MefpAbpoz2bpouogcelsr

1HE 169pPAgLOLNLIU

10| 10Inoj

1bEbB  1M2(beuty nolobpeuA)poLgu
1M LN

NA NIFLSAIO6H

ANVE  AlUNode NNKIIASWIS-Y|]O|-BE6IKIION

Al



T Ewenud

1 Einleitung

E2 2lug Wil penndselw 20uUq 192f TOO 19PL6 Aeldgudel’ gj2 62 V|exgugel klewiud

W Q9PL T9S8 elefug|e dejnudsu 12f bGU!C!”!ULv(ppﬁﬂﬁ-Ha—]'—l’ T-T) sn 120|616U°
m
M6E|CPUE2 2ICY 9]2 Q92 612[6 YUMIPIOMKNIW Pelgn2ae2(6||f JIFDEUNOCY Wn22(6lU Al6-

|6 19UL6 Aeldepel’ pI2 qie262 1U gel Bekgwbinud dedeu pgkrele||6 ELKLIUKNUAG
elude26(SE MNLOE" | J9PL TA3R A6LO 6Uf|ICUI6 @E6LUIL] DOWSTK 6L2fg|2 2616 B6-

opgcpinuadsuy pel gel Aelmelqnud ge2 2njouswige bLOU[O&ﬂ}EﬂE}ﬁqﬁﬂa—I—" T-5)

g2 Alejnel2blecpsuqge pILKNUdeu Aedeunpel poKiele||el ELKIIUKNUAGU IU | I6LAGL-

2NCP6U INIMEI261U KOUULE' Tt WILKIELE 2cy|ieN|Icy el BedIuU gel ALoA gcpidsu

vuMeugnua ge2 peuicl||iu2 G606UNP6EL PIKIGLIE||I6U |UIEKIOUEU"

0.f H
3s R H
HZN/ NH, 77/N S
QL s
N N
(0] B
NH, O//\OH
1-2 1-1
Abbildung 1

2NKINLOLWE|U AOU bloufo2l] T-S Nug beuicljiu T-T°

bLOQMKIOUEU 1L CLOAWIA[IP KOUUIEU gMLCY qI6 6 Sisufsu ynieluldnudauweryo-
geu AOU E[OLEA NUQ CPIIU 6LQQA|ICPE MELgEN” KNCKP|ICKeNq kUL de290r meLqeu’
922 g6l SEILIMNU A0 TAX0 P12 Taes qie Aojqeus YLy g6l YULPIOMIKY nuige2l DI6
U6I2[6U YUIIPIOMIKIK|F2261U MMLJEN I gI626L SEIf 6UIQECKL NUQ I gel NSLKE 61U-
delNPLr 1606 qI626L K|9226U NWLg22f MIEQELNL WIEPLELE UMIPIONIKY' qI6 1 [IN6
g6l S6If 6U[g6CKE 0g6L I WoQg! SIELEU AFLISUeU gnidersncps 21uq° (W Askdisicy sn
gle26l X6If 21uq IU g6l |6fSI6U 19PULel Le|IiA MeUIde uengLide YUMIPIOMKY 6LL0L2Clf
0Q6L 6UMICKS|f MOLOEN" Q[eICUSEINA LI qI6 SIY| IU JUMIPIOfIKILE2I2[61[6 BIK-
feliel 2ef1d sn' mge sni Lojde Pgr' gqge2 AelNApaLle YUIPIOLKY IWWIGEL IU6 SIGUL6L
MeLqel” DI6 EL986 2(6||f 21ICY 20WUIf' MI6 62 NP6eLPInby SN qi626L 21NIfIOU KOG
KOUUE6 S WYUIIPIOLIKS Le212[6Uf6 |ULEKIIOUEU 21Ug pekeilfe sn Bediuy gel Yumeugnude-
s6If gnideflerel’ 16qocy KOUULE g6l KOUMIUNIGL|ICUE [ ICP2Cunp 9U Uenel YUMIPIOIKY

gie26l ge212f6Us eufdedeuUMILKEN"



T Ewyeinud

Abbildung 2 S6IfjICP6L KMCKPJICK U g6k ELolecunud Aela2cPisqelsl \YUMIPIOMIKIK|g2-

260" DI6 SGf AOU T38\ Pl2 P6ni6s WSLKIEL gIpel 616 elUfgecknudagLwe
selrebsuue’

DI6 |6fsf6 UengLde YUMPIONKIK|I226' qI6 62 SNCY 9InL qeu |NILKF de2cpy [ psr
MMLgE 11U Q9L TA8\ 6UIQECKI 26l[qell I2f 62 SN eluek Lleds|Lecuieu KUgbbpelr su |u-
UOAZ[IOUEU IU qi6261 Lolecpnud2deplef aexoww&qsmqﬁba—s—B' D62 Melfelel

I2f 62 261 2CPUMIELIA JUMIPIOfI2CPE AGLPINANUAGU SN 6UIMICKE|U™ DEL MILK2[O un22

sSnugcpPes gu gel lcppdeu 2616 W KQLbel 261ue Gemnuzcpie MILKNUE 6Lsi6|el nug
(92 6p6EU20 WIf 61U6L IN2L6ICUEUQEN KOUSEULIIOU' (16 MIEQELNUI KEIUE [OXI2CU6EU
NEPEUMILKNUAEW LAk 6V bINEUIEU PELNOLLNY YNAELGEW 12[ 62 LOMd 1 qI6 BIKI6-
L6Us6E||6 61IuSNgLUAsy Nug IMCY QO SN AGMEIIEN' MI2 2ICY I]2 2CUMIELI 6LMIG261U
pgrm DI6 EUIMICKINUA 6162 YUIIPIOKNIWZ KIUU MEIfIN2 WePL gj2 S6PU Q9PL6 1Y
vuebiLncy uepuwel” 29Uf|ICH6 2CPLIE 1V g6l EUMMICKINUA Wn226U SIY|LEICUE |62f2
gnLCPIINIEN’ N 20U QI6 2ICPELUEIL 62 bIfleufel SN AemgpLiel2fel’ Mmope! unk
61U6 K|6IU6 YUSTIY| U EUMMICK|NUB2KIUQIqIfel 62 pi2 SN ENgbLose22 2cP9 [ DI6
EUMMICKINUA g6l K62I2{6US KIUU PIGLPp6E! 26k KNks Aepgjeu melqel’ mge sn uedg-
fIn6U 0|86 pel gel UICPPgIaey ASMMEUQPILKEIf LNPULE SNgew melgel uenglide
VUIIPIOLIKS 26k 2bgl2g 61uA626(S[’ NIW 6IU6 SN 2CPU6||6 K6212[6UseUmmIcK|Nua gel
BIKI6LIEU SN /\GL|9U629LUGLHJ?"] E2 KUy 20lJIf A6290f meLgel’ Q922 (16262 bLOp|6IW
uIcyr Kowberr Aejg2r melgeu KIUU nuqg el Med depnugel melgel WwN22' pe2uoad-
[Icy g nwsndepel’ ple 2bglegwe yumeugnua uengLid 6UIMICKE|[6L \YUIPIOLIKY

12f nugn2msicy|icy deusnao mie 61U KOUMIUNISLIICUEL SN n22 20|CUsl AsLplugnudsu’



T Ewenud

gel SNECYs 6LUS|IEN Melgel 20||f6° EIN6 INQQ|ICPKEI gi62 SN demgpuLel2fel 2[6||f
nUfel. JUgeLell qI6 Ofg|2AUfU626 qIL' gekel @6epnL22Lnuge W Q9PL T8S8 qnicy
gie snig|ide 2AUIP626 (62 HILW2[0 2 AOU LLELICY AQMISL slude|gniel MﬂL([i15]G'
NUIEL gel 10fgj2AUfU626 MIL] PIELPEI g6l A6ka2ncy Aelfgugel’ Aslplugnudel gne
geL IINL W [IPOL S Leb|ISI6ley N 201 IPLE 2LLNKENL SN peagguael[ﬁ] DI62

I2f gncp |gude self gel Honbrsmeck qiezel Diesibjiu Aepjiepsu pi2 W SO 19PULNU-
gel K¥'B° MOOOgMIL] SNL LAPLENOEN beL20W U qie26ll @episl gnidezfedel 121 |U
geu T9v06L NUQ TAR0EL 19PULEU KOUUE AM\OOQMILY Peqenielge 2AUIPN626U AGLQ 6UUf-
ICUel’ qie 2ICcy qnicy IPLe gerueflecy guzblecpeugel 2Msrediey gn2seicyusy’ [
MEI[6LE6U NAGLIN] 12 62 2CY|I6AJICU E° 1° COLeA Asjnudel’ qi6 |0[g2AUIPE26 J|2 61U6
2Aefeigfiecye KNUM0LW SN brgaeufielel’ qie 21ICY qnicy qi6 EINLIPLNIUA LefLo2AU-
fuefiecpel YUgA2el nugq Kousebre sneselcpuel COLeA Kouure qie AICPIAKelr g6l
1orsj2AufPe26 gnicy qie eklojdisicye 2Aufpe26 eluIdel |A9NL2[0 6 NuUel2fleIcuel’
qie 26pL KNgbb AoLpIUgey maleu” DIQNILCY KOUUEE IUL6 2LNKINL pe2[gnal nuq gi626
6p6120 MEIfEL 9N} IPLE6 PI0j0AI2CP6 WYKIIAILYS NUIEL2NCPE MELAEU" SN 261U6W 6IUQLNCKR-
NO||2[6U AELQ 6UfjICUNUA6U SIP|EU PIELPEI qI6 2AufPe26U 61U1061 bL02[96|guq[!7U69]'
renxoxueue[lo . nug AI6|6L MelfELEL AskpIugnudsel” I YUPLICY g6l T\06k 19Le
12f qu2 Lnuqoels gel oldguiecuel 2Aufpe26 pelelfe dejedr moLgel' MoqniCy AI6|6
ellojdieicye 2A\ufue26l qie |odi2cPe Kouedneus I gel quLgn ojdeuqel Q9PLS6PU-
16 Geme26Ul 21uq’ qI6 2ICy 9|2 bofeuie||e NEQIKIWEUIE 6LMIE2EU PSPEU' MIEG IU 6IMY
IU g6l LY g6l YUlIPIOMIKY® DI6 YLY (6l KOWPIUI[OLI2CPEW CUEWIIE 2] I MEI[ELEN
N6L 9Ny eludefeel’ me|cue Alsjnel2blecpeuqe Yu2glse Aejieielf PIf DIQMLCY 12f
gle HOo uNuad eufIIUQEN’ 29WI|ICUE INEQIKIIUEUIE PeLsn2fe|lel’ mge SNl Lojde Pgl-
[6' g922 (I6 [LIqIfoUE||6 2AUIPE626 0P20|6f MELOEU KQUUIE® V||elqiu@2 KQuuel gnicy
qie Lelu snig(id nug sndjeicy 2A2fewigfiecPe AoLdePel2MelI26 g6l KOWPIUI[OLI2CUEU
CH6WI6 UICUL QI6 AEL2[ECKIEN ABLUI|I6U2MEI26U (6L [9INL NUEL2NCYf MeLgel’ Q16
|66l L cuswI2CPe’ plojodi2cue 9|2 INCY WEQISIUIZCUE [UUOAIIIOU [I616kU KQUUEW'
V2 gie26 GLIUg 12 qI6 10f9]|2AUINE26 120]I6L6L |IIMNL2[0 6 PI2 PEN(6 ILIIEL UOCY
6IU Le|engU62 LICPaspIsl’ g2 Melf6LUIU bLIKISIEL MILg MW gI6 [epeu2dng|irgs g6l
INEU2CPU6IL SNLECPISNELUI|IEN" EINGL (16261 IUf6L6229U61 |/JINL2I0 6 2[6||f PIELP6]
210uelWACIU B g9l mMe|cP62 6L2flug|e IW QUL SOTS AOU MSISUSPE 6UIgECKE nuq



T Ewenud

[12]
Aufelkencpl mnige’

DI626 A6LPINQNUA KOWLLE U IPLEN NUEL2NCcPnudely JUMIWIKLOPIE||6 YKIIAIgIeU Q6-
deunpel Aigwbozlfinel) BIKIELIEU NOWMEI26U" |ICY el 2cLeeuiud@ AOU TO 000
206bfowAce2-EXIIKEU KOUU[e 21AUELWACIV B 6p6eU20 9|2 ql6 6l2[6 Aslplugnud
Ig6Ufl SIELL MELg6L’ qI6 g2 [UPIPIOL 1N 6lU6l SMeIKoboUeUIsl 2[0 MeCP26|2A2-
6 MILKE' DI626 p620ugelel Eldelu2Ccugel WIcPel 21auelWACIU B 2011 S 6161
IUf6L6229U[61 16| LML 61U6 |IINL2[0 2AU[P626" ME|CUE2 (92 SI6|WO|6KN| (16261 DOK-
[OLILPEIL QUL2[6[|f | MEI[ELEU AGLIINL MILG WEPL 9N} qI6 [20]16LnuE8 nuq piojodiecue

MILKnudamelee gez2 21duslWACIU B eludedgudeur



S_Lysolefl2cpel Hiufelainiig

2 Theoretischer Hintergrund

2.1 Signermycin B

2.1.1 Isolierung und Charakterisierung
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2.1.2 Wirkungsweise eines Zweikomponentensystems (TCS)
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2.1.4 Hemmung der Regulationsproteinaktivitat
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2.1.5 Alternative Abfangungs- und Hemmungsmechanismnen
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UIENLME261 MILQ6 (16 |LIU2L0LUSIION PJelpeldeiNuLl melgel’ Iugel 2besl 2cu6 QeU6
0gel DUV-2edneuseu dssis|f IV qi6 DY AoU OLAsUI2WeU elud@spany /\/\euaséﬁ?]

DI6 1l9U2l0LIgMIoN IV 2" buenwoulgemilq qnicy qi6 COWD 26U20LKINg26' g6l

COWE pednjgnouzbloreiu nuqg 26luell gnfogluey 21dugibebrq gew cowbersuce

e
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[64]
2nwnignud bebpge (Ceb) dezfenelf DoWeUeCY NUQ 26106 NILILPEIEL KOUU-

[6U COIN-BJOCKEL 6Ll0L2CUEN" ME|CUE (I6 bLofouel pemedsluge KLY NUELPLECUEU
nug qegnicy qie C2b-vpaougelnud 1" busnwoulge2cy|ie)icy LGQHS!GLGLEG'S] Dl6
blofousl pemedsluge KLU MILG IMCY 9J2 V1b-2A\U[Ug26 peseicpusl E2 PIugels
2ICJ PI6Lp6I NW 61U blofeIu' q92 1U N6WPLIUEU AOU S6||6U AOLKOWUWS NUq LML geU
11gu2bolf AU bLOfOUEU ASLIUIMOLIICY 12f° DI6 bLofouew pemedeuqe KLY I2f gn2
wepLelel Jeljlel gn@epsns’ gie 21CY 1N g6k NEUIPLIU g6k 6|16 P6 Uqel” 216 niujgeae(
6lU6 |N6WpLIU-6lUdepelele ENPLNUG22CPIsUs’ gi6 AOU 6lUsW Kool defgdsy milg’
M6|Cl6L 2ICP gLepl Nug qeP6l bLlofousU gnicy gis INEWPLIU [lsu2bolpelr pleast
KOfOL 12f WIf 6lU6IW KIIFA29I0L A6LPrUgel’ g6l gi6 VI b-2A\UIP626 gn2 YDb nuq
bPo2bpgr eLWQA|ICPr 20p9|g gI6 bLofouel pemedeldsl KLILL IV WYKIOU I2f' PEM6-
deU 2ICy bLO[OUGU AOU 6IUEL 261[6 g6l NEWPLIU SNL JUgelel’ Mg2 gi6 2A\U[J626 AOU

V.Lb SN pojde por

Snegwellgz26uq koUW 862981 melgel’ 22 qi6 BJOCKIELNUA 62 1 C2 6IU6 AI6|-
neleblecpeuqe 21l9redis 1L g6l JUIPIKIGLIE||I6U 1 Pelgble qulaie||f BI2 Penfe MnLge
6IU6 AI6|LI|f IU A6L2CPI6qeUEU ASLPILgNAGU MP6EL NIINL2I0 6 20MI6 NPEL 2AUIPE(I-
2CP6 NA6LpIugnd2Ko|I6KII0UEN BUIOECKL DI626 AsLpIugnuael 2[QLel q92 1 C2 qnicy
gie Hewwnuad gel KIVg269KIIAILYL bPo2bpoiAlienud ge2 edn|grouzblogeiuz nug
BIuqnud su qi6 SI6|-DNY' YPisudeu ge2 NpeLigdnudaaiduy|e 20mi6 HewWwNuad gel
210ugielsendnud: Ede gek | C2-|upIplfoLel NUAIELeU g)2 JUMIPIKIELIE||6 MILK2(0L-

16' IUgeW 216 Q16 YKINIIgE 62 1 C2 2[QL6U Mi6 SN Bel2blie] peiw MSIK\MI|E nud
Vi22\VieK' DI626 Aelpiuqnudeu piefel 61106 AOLEIE' QY IUL6 2LNKINL 2ICY 6LUEP-
[Icy AoU gel Agudideleu WYULIPIOMKY NUEL2CPeIgel DIGNILCY KQUULE g16 EUMMICK|NUE
6IUBL KLENSLE2I2[6US IU 6l PEKIUUIEN WNjfLe212[6 U6l KLIUKYEIRELL6a6LU gn2d6-
2CP|0226U MeLgel” SN gi626l AsLplugnudely AepgLr MI6 SNAOL 2CJOU 6IMIPUE q92 21-
duslLWACIU B’ g92 6 6KfIA6 MILKNUAeU Aedeunpel N2V SNIMeI2f” DI6 DECY|IUKELU-
20LAKEAL WICPE 62 gn2 2AUfPE[I2CPEL 2ICUL SN 61U IUfEL6229Uf6U SI6|IWOIEKN| DI6
2A\ufe26 AoU DeCY|IuAeLpINqnudel 12 PIelpel WIf 61UIA6N 2[6L60CU6II2CUEN HEL-

gnzjoLgelnudeu Aekpnuqel’ gie IW o6 Aeldgudeusl Q9PLSEPULE AOU Al6|6U oLAgUI-

Ie



S_Lysolefl2cpel Hiufelainiig

2cp6el 2A\ufue26CPeIIKelU 1U WYUdL GeUoWWEU MNLgeU” DI626 Yn2e6lusigel2ersnud

WIf g6l YNIPSN AOU DECY|IN6U MILg IW [ojdslugel Ypacpullr deugnel Aoldears||r

A
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2.2 Decalinstrukturen

DI6 DECY|IN2LLNKINL 12f 61U6 g6l 9 Pgn 826U 1V g6k |AIINL INELE[eUgeN 2LNKLn-
L6U" AIBI6 |NIINL2[0 6 MEI26U g2 pICAC|i2Cu6 CLnugdeLnat gy’ M6 IV 6fMg |20bie-
yolge’ DI626 DeCY|Iud6Ln2L6 21uq MIegeknu Pgn A WePLLICY 2np2[ILNI6LE Mg ME1261
SNg6eW IufEL62291f6 G60WeEl2CY6 YuoLqunuadel AOL DI6 Kowbiexeu 2nkiney nuqg
ginel26l plojodi2cpel WKIAILZIEU g6l DECY|IU6 PIpel I [9ne gel Aeldgudeusu
NIULSEPULE 92 |UfEL6226 AIB|6L MI226U2CPIL6L ME|IM6Elf AeMecKS’ qI6 2ICY g6l NU-
relencpnud 1pLel uelsbenpiecpely yumeugnud 20Mmis 16l 2AUfPe26U demiquies Pg-
peu’ DI6 Helafs||nud 20|cuel Askpiugnud 121 Wi Alsjel borsurie|jeu 2cpumislidksIfeU
AGLPNUQEN' ME2PI|P q16 ENIMICKINUEA UeneL Nuq AOL 9|61 2[6L6026|6KIINEL 26261
MeN[6 1W6L UoCcy SN gel pedeplie2fel Lolecunudipewel nuel qel oLdguiecyey
CH6WIKell GepoLl |W ojdeugel YpaCuull MELgEN A6leCpleqeus Helgudepel2mel-
26U AoLde2(6||[' QI6 SNl 26|6KIIN6U 2AU[P626 AdIR- NUQ [KYU2-DECI|IN2(LNKINLEN
npLey

BlugnuadzpLicPe KQUUEU PIeLpel 9U gu gel exeuqo-Biugnud (e)' gel -Bugnuad (1)
0Q6L g6l 0 6x6Uq0-BILGNUA (06) gNLCPABLAPLL MELOEN NUQ |g9226U 2ICY IU SM6E! BIU-

gnudeprncpAbeu nuelacusiqel:

f: Fusions Bindung
€ oe e: exendo (exo zum einen Ring,
endo zum anderen
oe: offexendo (benachbart zu
einer exendo Bindung)

Decalinsystem

Typ 1 Bindungsbruch

pepd

Typ 2 Bindungsbruch

Abbildung 8

nurelecusiqnud gel DecY|iu2AUiPe26 IV JAb T nug -

I8
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1Ab T pediuug pisipel gn2depeuq AOU 6IU6L CACIOPNEXIURLLNKINL' QI6 I MEI[ELEU
KE9IKIIOU2A6L|9ML 6IU6 0g6l SM6l C-C-BIugnuazplignudey qniicpinpl’ Me|cue g9
Decoudelnzf gn2pigel JAb s miegelniu pe2cplelpt qie Decy|iuplignud 1 eluell
KOUS6EL{I6LI6U 2CULILl DI6 D6CY|Iu2AUfPNe26 KIUU GLop 9N} (1626 |NEUOgEN Sn29ll-
weudelgz22f MmeLgel’ MOp6l I DI6[2-Y|J6L-K6IKII0ON' 20MO| IUfEL- J|2 INCY IUfLY-
WOI6KN|gL' UNK|eobplie Nug suioulzcPe CAcjizieknud nuqg 2CP[I6A|ICY WOCY qI6 KI[I0-
Ui2CP6 ogel LIqIKS[IugnsIeLie bojAeucAc|icielnud qie Honbruelgudepsuameleey qgl-
2re)ieu (vppllgnud 8 ) DY qI6 DI6|2-V|q6k-KEIKIOoU [V 2Cl|N226[2CUIeU U qi626k

DOKIOLILPGEIf AOLKOWWIE MILg 216 UNU 6[Mg2 UIP6L pefycurel

2.2.1 Diels-Alder-Reaktion

DI6 DI6[2-V|d6ek (DY) CAclogqqiioy pgf 2ICY IW [9NL6 g6l S6lf 9]2 61U6 g6l WIf Yp-
2[9UQ 6 SIeU[62[6lU KE6IKIIOUEN 6IpP|I6Ll NIW 26cPzLude WIf PopPel CPewo-' Kedio-
NUQ 2[616026|6KIIAIII[ SIOUIQKOUOIUI2CY PELSN2[6||6U" 26If g6l ENfgecKnud AoU Off0
DI6l2 Nuq KN |96k W Q9L 1338[66] 10]ar6U Al6|6 MEI[ELE BNP|IKIIIOUEU' ME|CUE

2ICY g6k MeleLeUMICK|NUA g6l K6gKIoU GeMIqUIE] PIPEU”

B6I g6l DI6|2-V|g6L-KB6IKII0U PIUQ6|f 62 2ICY NIW 6I1U6 beLICAC|I2CPu6 KEIKIIoU® 1V g6l
62 p6l g6l KE6IKII0U SMI2CU6 6IU6IW DI6U NuQ 61U DI6UObLYI| SN 6IU6L KOUSEL[IGL-
6l Aslecpiepnuad gel regnudaqicure KoWwWIL Nugel BIIgNUA smel uenexBINgnUAsU
nug eluel uenel -BILUQNUA-

NI6|6 DI6|2-V|q6l-KE6IKIoUel Ugelu nuel Aelmeuqnuad slue2 pDleuobpilie wif siuew
6|6KILOUEUSIGUEUgEN 2NpP2(lfNeUiel 2(I" DI6 YUME26UEIL 62 6|6KILOUEUSIEEUqEY
2npapneuel () peacpienuidr pielpel qie BesKkiou2de2cpmiugidrelr EIU Belzbie|
MZLE I6 DI6|2-V|q6k-KBE6IKIIOU SMI2CPUEl BNIIQIER-TS NUQ EfYeU S-T3' qgie |eqld-
[ICH P61 SO0 C' Popew DLNcK nuq deliudel yn2pente sn CAC|OUEXSHET ¢ WIf6IUIU-
(o]=] LGSG!GLGLJ[§7] D92 BN{YqIeUs-TS depf Aoksndamelz2e DI6[2-Y|g6L-K6IKI0U6l WL
2ICp 26|p6l 61U 9)2 61U6 CAC|09qQqIfIoU WIf EINEE-T3" YUgEL2 A6LPI|L 62 2ICY PEl g6l

ASIMeUQUA AOU YCLO[EIUS-TR 912 K6IKou2bgLueL” DI6 DI6|2-Y|(6L-K6IKIIoU WIS

10
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VCLO|6IU S-T2 |9NLf 6LP6P|ICY 2CpuUs|i6l pel Liequdslel Jewbelgrniel nust Blgnud
AOU CAC|oPeXeUS-Te 9P B6! BEIKIIOUEH WIf SN2YIS|ICY AOLPIUCEUEH 6|6KILOUGU-
2cpiepsugel 2npafneutel (X) W DI6U KOUULS (62 MEIEL6U 61U 6pELI20 2CUG||6L6L
VP|INL g6l KEIKIIOU PE0pPICPISt MeLgeUlgU2-bIb6IAsU6S-T\ nug |20bleUS-T8
Legislel WIf YCLOJ6IU S-TR pelslfe pel T30 C kedlo2s|eKiA Nuel BIgNUd Aou
S-T9 NUg 5-50° BegKIouasslfeu nuq Jewbelgniey 21uq SMIL KelUe A6kjge2|icel
bILIWELEL NW KE6IKIoU29P|INLE LE6|IMIA SNEIUTUJEL SN PeflgCPiey” V||elqiuda Kouu-
[6 1 gI626U |6[SI6U PEIGEN KEIKIIOUGU YN2P6en[cl AOU |92 8000 PEOPICUI6l MELGEU

(vppignud 3 )

= 165 °C, 17h
~ I 900 atm

2-12 2-13 2-14
( FCHO 150 °C, 0.5 h @/CHO
+
N
2-12 2-15 2-16
ﬁ rc:Ho 130°C.6h ©/CHO
+
§
2-17 2-15 2-19
_ rc:Ho 30°C.6h CHO
+
2-18 2-15 2-20
Abbildung 9 (68]

DI6|2-V|q6L-BE6IKIIOUEU NUEL EIU N22 A6l2CPIeqeusl 2npafineuiel’

DI626 BeopIcuinudel KQUUEU gnicy qie Befgcuinud gel gu gel KegKioU pefel|id-
16U INOJeKNIOLPITl6 (INO) ELKIgM MeLqel’ Bel DIelobpliel’ qie 6|6KILOUEUSIGPEU-

ge 2npafneuel Aokiedel Pgpeu’ Aslludelf 2icy gel euslkdeflecPe Yp2fguq IYLe2
pocperpeeeisiel |NojeKnowplg|e (HOIWO) SN nupe2efstel NoleKn[oLpls] (MN-
INO)" VNAeLgel KOWWIE 62 SN 6luel eusldefliecpel ypasuknud peigel NO2 D62
MEI6L6U 6LPQUEN 6|6KILOUEU2CPIEPEUJE 2np2fifNeuiel JU DIleusl g2 eueldsfiecue
MNIneSN ge2 HOINO' MogriLcy 2Icy qie eleldefi2cpe [MCKe SNW [NINO ge2 Dieuobpie

Miegelniu Aekludelf (Zpplgnud TO )' mg2 WIf 6IU6GL KegKIIoU2pe2cy|enuIdnud elu-

S0
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peldepr

LUMO

LUMO =— LUMO =—— LUMO

— LUMO — LUMO

HOMO —H—
HOMO HOMO _H_ HOMO _H_ HOMO
-H— HOMO

X

Co oo iﬁz

Abbildung 10 INO-2CP6eIY A6l2CPleqelEl D!G|2-V|QGL-BGSKI!OUG[88']
KeaI026|6KIAIYY
DI6 KB601026|6KIAILI KIUU qnILCY Q16 CLOAE Q6L OLPIIIKOE SIGUIE 6LKIFLE MELgEl
20 Legdi6ll NEINOXAPNLIQIEUS-ST WIf YCLOJ6IU S-TR Np6wmiedeuq SN OLPO -
bLOGNKE S-SS MU VICY SN W6ELY -blognke S-53' g9 g6k K06 sIeuf 9U C-¢ (HO-
INO) gniCY gel EIU n22 gel s|ekflousu2cpispelqel NefoxAdinbbe gw ALgheu ief!
deugnz2o mie 6L 9U C-S ge62 yclojseiue (FNINO) dnicy qI6 6|6KILOUEUSIEPENJE V|(6-

pAgainbbe gw Arghreu Aowiedr ¢ppignud I7 )

OMe OMe OMe
= CHO o CHO
i + W 130°C,6h ©/ und nicht @\
X 2
4 CHO
2-21 2-15 2-22 2-23
OMe
CHO
HOMO + 5 LUMO
Abbildung 11

gedioze|eKiNgg d6L  DISIV|06L-BESKION  SUPSU]  Aelecpieqeust
2npaffneuey’

ST
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21616026|6KIINIgS
EIU6 1Uf616229U[6 2[6L60CP6WI2CUE6 BEOPICUINUA’ qI6 p6el DI6|2-V|J6k-K6IKlouey O6-
WICPE MILG' 12 (16 6UQ0-26|6KINILII INF|6IU2gnLesUPAgL Lesdielr Wi CAcjobeu-
{916’ MI6 62 IW NPeLAgudasnafgug SN 266U 12f' SNUFCP2f SN KIU6fl2cy peAoLsna-
16U bLOQNKL S-S¢' ME[CPE62 MIEq6eLN UICY |[gudeLel ELPILSEN SN [UELW0gAUSIUI2CY
2[9PI[ELEU 6XO-BLONKE S-SR M6EI6L L6FDI6L DIE6UQO-26|6KIAIYS |g22f 2ICY gnicy
6IU6 26KNUQYLE OLPITIMECU26|MILKNUE IU C-S Nug C-3 GLK|_S_IL[§L)}'D!GZG [Uf6LIK-

flou YL WicPr nupequdr sn eluel Blugnudzpliqnud’ leqocy KoUULE 62 geqnicy
SN eluel Askuudelnud gel EUeLdie gez2 Npeldgudasnaguge NP’ Me|CUe&Xn

bLognks wicpr Aokieds (wpplgnud 1S )

Sekundére Orbitalwechselwirkung

ADDIIUNG 12 5161 s0zeiekanust get Disfe-videl-eskioL

ESCIS|E6 26|6KNNAIgL

T9ed PIpeuU MoogmalLg nNug HO WYL 61U6 Kede| Aellg2ef’ qie pe29dl’ gge2 CAC|o9q-
qIIONEL 2AWIUGIIEELINPS 2IUQ* MEUN 216 fueli2cy nug 2nblalgclg] gpjgniey nug
gI16 YUSIY| 9U -E|6KILOUEU FU+S euxebucpr[m] Dncy qle 2nbiglgcigle yuugpelnud
AOU DI6UObpI NUQ DIV Pl6Ipf 20WIf Q6 2f6L60CPEIIIE S WEPLLICY 2nP2fINIELEU
DIeuobpIleu Nug DIsU6U 6LPg|eU” BNISQIEIE-TS MNLOE 20WIf WIf NY|6lU2gnLeqI-

WePAje2[6L5-Se nuel BIqnud Aou 2AU-bLOgNKE S-S\ kegdisleu gpplgnud 13 )

SS
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( [COZMe @:COZMG
ol S
X CO,Me cO,Me

2-12 2-26 2-27

Abbildung 13 EICIZ6 26|6KIAIYL g6k DI6|2-V|(6L-KE6IKI0U SMI2CU6U BRIIQISIE-TS Nuq

Ngl6lU2gneqIUeEPN62[615-50°

DI DV-K69KIoU I2f 261f IJL6L ENfgecKnud UICf W6EUL AOU g6l oldgul2cPel CPelIs
MeAsNgeUKeU” HIGLP6I |[g22f 2ICY (16 DY-KEIKIIOoU Il SM6] AGL2I0U6U NUIELIEI6U: (16
Iuf6k- NUQ IULSWUOISKN|ILE DV-KBEIKIOoU' qnilcy gI6 62 WQQA|ICY 12f' DECY|IU6 P6LSN-

2[6||16U°
2.2.2 Verschiedene Decalin-Darstellungsmethoden

Intermolekulare Diels-Alder Reaktion

DI6 IU[ELIUO|EKN|FLE DI6|2-V|g6L-B6IKIoN 12f Melf gcuId sudemelger moLgeu’ Ml
Cl2-D6CY|IU6 gaLsn2fe||el’ CUIUOUE 21Ug PIeLpel 61U6 g6l 6l2fel DieUobplle’ qie A6l-
M6EUQJEL MOLOEU 21Uq NUg pl2 PEN[6 6L UOCK IYLeU EIU29(S IU g6k 2\U[U626 AOL-
g6’ DI6 6|6KIOUEUSLIUGH 2NKINLsU pednuzfdel PILpe! IUL boreUllg] 912 K6IK-
flou2bgLiuel L 6|6KILOUGULEICHE 2 INCY 6|6KILOUEUUENILY|6 DIeUs” EIU Bel2bis|’
Me|Cp62 (1626 EldeU2CUILEU NUIEL2ILEICHL' MILE 6IU6 bNP|IKIIION AOU CLECK In2 ek

19PL 50T

S3
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/O /O HO
HO
O
-OH o
\\\" O O ~,
CHO
Valeriananoid A Penicillone A Atropurpuran
O
OH
| H R Dearomatisierung
RY .
| RS Trienamin/Enamin
R? OH
R3
2-28 2-29 2-30
O\ﬁph PhI(OAC),
N Ph Intramolekulare
H ~OTBS ACOH Michael-Addition

2-31
wh
N Ph e)

OTBS R4
= . Trienaminkontrollierte
1
R RS Reaktion
(@)

R? X
R3
O
OHC o) 2-32 o) 2-33
[10 mol% of 2-31 ] [10 mol% of 2-31 ]
CHClI3, 55 °C] CHCl3, 55 °C]
53% 53%
dr>95:5, dr>95:5,
ee 97% ee 97%
Abbildung 14 (7]

CLeCK2 |N6IJOoge Sl BIgNUA elus2 [LSAK|I2CUeU 2A2[6lJ2’

N
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|U 6luel oue-bor DY\ICHI6|-KI2KI6 KOUUIE 92 [LSAK|I2CUE KIuda2A2(eg+30 a6-
plg&f meLgel’ me|Clue2 U AIE|6U |NIINL2(0 6l AOLKOWIE MI6 6fMI AJ|ELISUTUOI] V!
bEUICI||oU6 Y NUQq V[LoanangLJ'[7l] U g6l eed6uMglLL 6lU62 2(6ki2ClY gu2bLncpaol-
|6V YWIUKSISIA29I0L2 5-3T Mg bPI(OVC)? 912 OXIq9fou2WIIE| KOUULE PE0pSCHIe!
M6Lgel’ qg22 DIEUIE-S8 NUQ HAQLOCUINOU S-S 6IU6 2[6L6026|6KIIN6 KEIKIIOU SN

AeLpINgnudens-3s nug 5-33 eludspeu ypplgnud T¢ )
Intramolekulare Diels-Alder-Reaktion

DI6 |UILIUO|EKN|ILE DI6|2-V|g6L-K69KI0U (JINDY) I2f 6p6uLY||2 WePLICY gudemel-
g6[ MOLQEU’' NI DECI|IN2A[6I6 JNISNPINEU" AIE|6 KLEIMING 2[19[6dI6U |g226U 2ICY IU
gn{seuqgel LNP|IKIOU MIEgEL Ugel” EIU Bel2bie| WILKIGL! PIekpel gI6 |Ofg|2AUN6-
26 (62 ywbplecreus’ slueil pILK2[0 G606l |NI|ILIY' ME|CUE AOU 2UEUAI I 2I6p6U
2CULIf[6U pe2CcuLspsey N\!LC%?Z] DI6 2AUfP626 AN PIBLPE! NUiek A6meuqnud ge2
DYUIRU6EL2KA-DIEUQELINIIS -3¢ 9P’ ME|CU62 SMEI DY-K6IKIIoOUEU qniLCP|gnL NW g1
ENQ6 JHUSAKINZ S-3R SN 6LUg|f6U" SNUYCP2f UQ6L PIELPE! 61U6 IN[ELIUO|EKN|ILE DY-
KEIKIIOU SMI2CUEIUS-3¢ NUQ DISUOU S-3Q 2[9if' gI6 Pl KInWfswbeLsint nug <n-
Aspe Aou P Wo|p¢ AP(OLL) 092 EUOUS-3\ 16161 DI6 SMEI6 DY-B6SKIoU Ugef
gu2Cy|IeA6Uq IULIIUOIEKN|IL NUEL HILSE 2(9(f NUQ pl|gef 2CY|I6A|ICK geu Aemnuacy-
f6U [USAK|N2 (+)-s-3e WIE PROY VYN2PENIE NPEL SMEI 2CULIE WIf JOPEL 26|6KINIgE
(a'v>70:7) (vpplgnud 12 )

S
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Bindungsbruch vor der

— | Diels-Alder-Reaktion

Amphilectene

N 1. neat, 22 °C =
TBSO X _-OMe

+
MeO,C
(0] 2~ 95
2-34 2-36 2-37

56% ausgehend von 2-34
dr>10:1

0-DCB, 210 °C

. (72]
Abbildung 15 SU6UAI2 |0fgjeAufu626 (62 Ybplecieus’

(73]
DI6 612[6 |O[g[2AUfP626 g62 (+)-KI|IVINO| WV I12f INIAJOKY ds|nudel’ E2 PIuUgs)f

2IC PIslpel niW 61U DlfelbeuoIq’ 92 gn2 6lusll WILIUEU |I1612662CUMIIUIL 120|161
MMLgE NUg EldeU2cPgyel elue2 YUIWY|ILIWILE|2 AOIMEI2l DI@2-KoU AnleLse
D6CY[IU2A2[61JS-38 MIL] PIEL MPEL 61U [NDV-B69KIoU Peldears||f’ qg2 SN EUQ6
gel 2\UfU626 SNUY2-DECY]|IU 1I20J6LI2I6LE NUQ SNUYCP2S LNUKIOUY|I2I6LE MIL]" D2
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Cyclisierungen von Alkenen/Alkinen ( -Bindungen) mit elektrophilen Rea-

genzien (kationische Reste)
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Nukleophile und anionische Cyclisierungen
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[79]
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Abbildung 19 [78]
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7,20-Diisocyanoadociane
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Abbildung 20 (80]
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Radikalische Reaktionen
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Weitere pericyclische Reaktionen (aul3er der Diels-Alder-  Reaktion)
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Abbildung 24 [85]
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Abbildung 26 (89]
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QO UNUA ge2 OXIPISAKIN2S-3R WIf 6Iu6W CLAUgLgLegdeUs (16161 CAClOPEXER-30"
M6|CU62 SN DIGIF-93 WIf 6IUEL YN2PEN{6 AOU §So¢ NP6L 26CP2 2CPLIL6E Nudez6(s|

MILg’
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DI6 BCIN AOU S-33 MILJ MUEL ASIMEUQNUA AOU P WUO|)0 g62 CLNppPa-KIIgAag(olL2
geL S° @eusLIfIoN qnicpdsiNpLE MOgnicP ggel2-D6eCS|IU S-9\ WIf 6IU6L \YN2pen(e
AOU 35090 6LUI|6U MILG'

OMe

Branimycin

Enzymatisch .
enantiodifferenzierende PhMe,SICH,MgBr

Acetylierung CuCl, PPhg
H ee 96% H EtAIC,
i o 50% : 7 70%
6 Schritte
meso- 2-94 2.95
SiMezPh
Grubbs Il cat.
" Tol, 50 °C
42% 92%
6 steps
OMe OMe
TIPSO TIPSO

OPMB OPMB

= =
2-98 PMBO |~

! PhMe,Si~

t-BuLi, THF )

—90°C HO'
42%
2-97 2.92

. [91:92]
Abbildung 28 NN|s6k2 2AUIP626 geici2-DECS|INaLNUgRLLNKINL g62 BLIUILACIL®

W
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DI6 BEIKIIOU SMI2CU6U KE[OL5-9\ NUd AIUAJIOQIQ S-38 LNIPLE 2CPlI6A|ICY SMiL BI|-
gnud gee 29n6k2[0 AGLPLACKIEU bLOgNKIS-8s (vpplagnud sg )

W NUfEl2CPI6q SN BfjICP6l JUQELel ]6gI29nel’ qi6 WIf 61U6L OCIIPAQLO-T-
colLpou2gnie gcAjielf 21uq' 1601 W 210U6LWACIU B 6luele-yuse|ieknud gel pelgeu
26CP21u86 AOL' DECY|IU2A(6IU6 WIf 6IUGISUR2-YYUE||I6LNUA |92261 2ICY L6|J(IA 26-
[EKIA [IP6L 6IU6 IU[LIIUO|EKN|ILE DI6[2-V|06L-KEIKIOU INPINEU” DI62 L SN
Belc2bie| 1N Edni2efiu’ HAWEU026(IU' | LICPO26[IU' NEIUI026MIU NUQ YWACO|FWICIU
s

Bm|<e[93] I2f 62 gnz2depesuq AoUK)-Cloue||o] (S-99) npeL uenu el de|nu-
deu qu2 KoulndieleE'E'E-1M6U S-TOO WIf 6IUEL WYN2PEN[6 AOU SSo¢ PELSN2[6|-
|6U" NP6L SM6l HME-B69KIIoU6U Kouufeu qie peuofdieu pobbejpiugnudsu i
q92 DI6|2-V|g6k-2MP2LIfS-TO0 9N2a6pI|ger MeLgEN” DI6 DIF2[6L60K0ULLO||6 1IN (6L
DI6|2-V|g6L-K69KI0U KoUUfe gnicy elue bzenqo-gdngroug|e 2fe|nud gel 2[eLe0de-
ueu efuAdLnbbe 1U slusw 26226 QLWId6U NpsLdgudasn2igug 6LWod|ICPl meLgsu
D62 MEIELEU Wn22 2ICY q92 |IfPINWIKIAIELE -DI6UObYI| 61UEEUC0-26|6KINEN YU-
ugpeLnud snw pDiey gedE'E'E-l1leU2 gubgezel” W qolgn ojdeugel 2CPLff 6L-
10101 616 WYIWINOA26 JIUELL -BNA|PIOE2[6L S-TOT NUIEL ABMEeUqNUA AOUQ-[ELE-
BNAIQIUEIUAIRIIA- U -WefpAl2elulefpAle2(6l nUel BIIQNUA ge2 -Kefogwige S-
TOS WIf 8000 YN2P6N[6’ [U el SM6I [6[S[EU 2CULIeU KOUU[E USCY g6l NEfN0ge
AOU Dgugepelekgxlm gie 2IA-2cpnisdinbbe gpdezbyjeu melgeu nug g2 demnuacp-
16 Edni2efiu NpeL 61U6 pI26U-IUQNSIELE CAClI2IELNUA WIf 6IU6L YN2PEN6 AOU 8RO

6Lug|eU Melgel pplignud 5 )

AN



peolefl2cpel Hiureldinug

-

LiCIO,

H :
Et,O, rt, 17 h - S
70%
H

22%
7 9 Schritte
OH

2-99 2-100 2-101
OTBSOM
(S)-N-methyl-O-tert-butyldimethylsilyl- €
serin methyl ester, 0 o) 1) HF, CH3CN, rt
CF3CO2Ag, \j/N\ 2) NaH, CH,Cl,
THF, Et3N, 0 °C O\_ 82%
0, H =
80% : : j Xy
\ H
2-102
o) N/ OH - i

S~ e
HO/ {‘)S/w/t
[ S'Bu

(@)

Hir Q )

5 \‘\/ "+ 0
} Li”

H

2-104

Equisetin

. (93]
Abbildung 29 BilKe2 2AUpeee qee Ednesl’

obgrs,2 2A\ufue26 ge2 HAWeWozefu pedivuf snedepeuq AOU (+)-CILOUE||S|' M6|-
CP62 nufel gugelell npel 616 g|Ajlccue OXIqefiol nuq MILIA-BEIKIIoU NP6l 61U6
K6e9gKIou226dN6US N2 AI6L 2CULLEN SN V|geUITOR NWde26[st MILg™ Dle262
koulndisiie 116U S-TOR Aspr nugel SNAspe Aow BE EL°O 61U6 |INDY P! A8 .C
61U' MOQNILCPLIU2-DECT|IU S-TOR NP6L IN2d6291f (UL 2CPLILE WIf 6IU6L YN2PEN[6
AOU St00 6LUII6U MILQ" NPEL 6IU6 KELOLUIRKA-KEIKIION MUY JUC|I6A6Ude OXI-
QUIIoU KOUU[E -K6[062[6LS-TO\ WIf 6IUEL \YN2P6EN[6 AOU \1o¢ Peldea(e||r melgel

EIU6 A6l2611nud 20MI6 YWILOJAZ26 Nl Asimeuqnud elue2 -1 PL60UINELIASTR PIf-
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(0]
~
7 4 schritte Z ) L\ BF3- Et,O
— - i\ ‘/J\CHO DCM, —78 °C
§ Lo 24% iiber
w ~o o 5 Schritte
(+)-Citronellal 2-105
OTBS
PNB.
OFEt N"Nco,me
H 0] (0]
B, 2 Schritte 2 Schritte
o=", 74% o= 86% o=
H
2-106
H
N
0]
4 Schritte 0
25% HO™
H
Hymenosetin
s-trans s-Cis
Abbildung 30 [94]

Obgrse 2A\urpeas gez (-)-HAWeU026.8-T03 "

g6l q92 YWIQS-TO8 WIL 6IU6L \YN2PEN[6 AOU 80" DI6 [ICEA-DIECKIIUU-CAC|I2I61NUA
AUBL ASIMEUQNUE AOU NIILNWWIEIPIUO|IL 20MI6 EUfRCUNISNUEGU |I616kU Q92 HA-
WeU026[IU NP6l 6lU6 KegKIou226dneUs gn2 Alel 2CULI6U WIf 6IUGL YN2P6N(6 AOU
SRX0 (vpplgnud 30 ) ObsIs peacuielpr’ gqgez2 62 micund 12 g2 2[ICK2[0 JIoW
IU g6l [9CeA-DIECKWIUU-CAC|I2IelnUd SN 2CPnIsel’ 1V qle26W LS| WIf g6l blIB-
2cpngsawnbbe’ Elue tgu2 KOULOLWSIOU MMLg6E 61U6 CAclizielnud 1w Asldjsicy sn
6IU6L 2€12 KOULOLWIIoON WICYL [EL:.]LUQGHC}JGU (Obgrs seldre qie CAcjieiernudey gu

eluel | B2-0e2cpnisiel EQKE)

T
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YHUlICY MI6 p6l g6l HAWeUoz26fIu2AU[U626 KOUU[EU QObgls nuq 26lue NISLPEISL
qy2 Jlcpozefy gnedepeuq AoU (+)-CILOUE||Y| PEL2[6[|6U' M6e|CU62 IU g6l 6L2f6U
SM6EI 2fN6U NP6L 6IU6 KII6A OXIqufiou Nug MIA-BegKiIou snw Koulndisiey |L-
6U nwadez6[s[ MILQ" DI2 L6U MILg UICY 6lu6el OXIqIfIoU NUQ [20Weli_Iewnud 1y
6lUGL |NDV NueL SNdgpe nou BE Ef20 2Cy|INICH SNWgU2-DECT|IUS-TTO M-
deze[s[” ObgIs peacpleipt NPeLdgudasn2[gugs’ pel qeluel EUEI0-26|6KIAILIL LNk
gie BIIgNUA gezflgu2-Decy|iu2 S-TTO 2blecyeu mnige’ moqgnicy qie Blgnuad geez
Cl2-D6CY|Iu2 201 UICUE GIUMMIE NP6L 61U6 KEL0MUIISKI-KBEIKIION NUg OXIqIfioy
MIL] V|g6PAQ S-TTO SN -K6[062(6LS-TTT NUA626[s’ M6|CPEL UICY 6IUEL AEL261-
1nud nug guacyjieAeuqel 2r6d|ICU-KEIKION NUel SNAIPE 6IU62 -26MUQELIAS[2 SN
VWIQ S-TTS f9ULOLWIELE MILG" DI6 PI26UINQNSIELE [[ICEA-DIECKIWIUU-CAC|I2I6L-
nua nuq Eucpnisnud gel 2nAl2cpnisainbbe jiepelr 2cpjieAicgbi- 1 Licpoz26efiu

[95]

(vppignud 37 )

12
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1) DMP, DCM
. 2) I, hn, 500 W,
2 Schritte DCM
= —— Pz OH
3) BF3‘ Etzo, DCM R

. X SN 69% uber
O N 3 Schritte

(+)-Citronellal 2-113 2-110

TBSO ~ CO,Me
(4

2 Schritte

62%

2-111 2-112
Vorgeschlagene UZ der IMDA
J

2 Schritte N / H

84%

endo exo
epi-Trichosetin
2-110 2-115
Abbildung 31 [95]

Obgise 2A\ufpeze qgesbi-]Llcpozeu

2cpopelf brpjisiels qie 2\UfPe26 62 NEfUI026IU T |20Weke gn2depelq AOU | 6[LII-
[96;97]

29NL6s-I70° M6|CUE WIf 06 BE2WIUU-A|IG bPbCCO SNW YCAjisLnudabio-

qQrKE S-TTA WIf 61U6L YN2P6NIs AOU 3300 NWAG26ISE ML DI2 2{Iplji2IELE Alld

S-TTA MILG 1 UFCP2i6U 2CPUE 06bLofoUISkE MU LKL WIf V|G6PAG S-TT8 6IUGE -

e
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26|6KIIN6 O|6 UIeLNUA SN [NDV-AOL2INE S-TT9 WIf 6IUGL \YN2P6EN[6 AOU 8T a0 gniCy’
DI6 [INDV 6lojdfe nuiel Asimeugnud Aou 19(OLLY 912 K9IgA\2g[oL" DI6 2[6160-
KOU[LO||6 KIUU gnicy qI6 BIIQNUa elu62 CP6|IIKOMIb|EX62 SMI2CPEN A6L2CPIEqEN6ELU
|/\|e[9||eu[98] nuqg gel 6xocAc|izcpel EUO| OH-CLnbbe gu C-T nuq gel ¢,-kerodinbbe
0Qg6L g6l YWIq S,-CILPOUA| g62 HEFELOCACIN2 BLK|ILE MELQEU" EPEU20 KIUU gnLkCy
geu 2[ellecyel EIU n22 qel Le|gfA dloAey | |be-2cpnisdinbbe qie Bignud Aou |e-
qi8|ICY 6IU6EI 2[6L60I20U6L GLK|ILE MeLgel” Del nugnideleluidie MIUIPIU-Kouwblex

MMLOE 2C|ISN|ICK WIf HE IU bALIQIU 6Uf2CUNISI NUQ g2 MYUNIU nusl Amelgnud

AOU Ef321H eufelur’ MOLINUIU g92 |NSIUIO26MIU T |20U6L USCY ql626l qLel N6l
9]

[9
LWIE 61UGL \YM2P6EMI6 AOU R3¢ BLUS|I6U MILGYppIIgnud 35 )

O
H
N
2-118
PhsPCCO KOtBu
THF, reflux RT
5 h, 99% 81%
2-116 2-117

-~ N
La ™
b;ﬂg—( 1) HF/Pyridin
La(OTf)s = OTIPS 2) Et3SiH

DCM, RT (j"i; o 59% Uber 3 Schritte
H
2-120 Methiosetin 1 Isomer
Abbildung 32 [99]

2cPopeL2 2\UIP626 g62 G026 T |20U6ke"

KNMIPILY 12f 62 O6|Nudel qu2 YIWACO|FIWICIU PELSN2[6||6U* 6IU6IU WYUMIPIOMIKNU g2

gn2 |nul BINdeu peafspl I g6l 6p6EU20 6EU2-DECY|IU AOLKOWIW[ DI6 2NUIU6-

TA
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<

26 ge2 Decy|ue pediuur gn2depsuq Aou S'3-DIpowblobepTfs): Dieee2 milg
[P6L AI6L 2fN6U SNIW Y|KOPO|S-TS3 Nde26(s!’ IU qeusly 616 HME-KBEIKIIOU 20-
mie Heck-knbbjnud sni keeunelgudelnud elndez2e(sf melgel nuq gie EULAPLAILA
g6k 2[6160CPEIWI6 I |KOPO| C-VIOW gnLCY 61U6 COLEA-BIK2UI-2PIPIII-KE6QnKION
(CB2) Wif 61Ul YN2penie AOU 3\o0 611081 |1ICY g6l ICIgel NW26sNUA SN | 6[9Ug|
S-TS¢ MnLge qis [INDY nufsk SNdspe Aou S yd' ERV|C SN [l9U2-DECY|IUS-TS2
WIf 6IU6L YN2P6NE6 AOU \To0 MP6L SMEI 2[Ni6l qnilcPasiNPLl DI6 26|6KIAIGL Sl
BIIqnud ge2euqo-edngrolg|el pLognkie §-TSR\S-TSe = de:y) SLKgL KNMSPgLy
npeL slususugo-NpeLdsudasnesug’ gel gie BIIqNUA AoU DecY|EHTSR psdnuapdr
nacP meielel Eladweukunbinudey’ 10 geuel NUel YUQeLeW UOCY qI6 | 6g2gn-
L6 MP6L 61U6 DISCKIUIUU-KOoUqeU29I0U WIf guzcyjieheugel KIudo unud wif eluew

[100]
VWU Aepljger MILg' KOUULE 2C|I6N|ICH YIWACO|SWICIU 6LUS|6U MeLgel’

4 Stufen OFEt Et,AICI (2 Aq.)
%L 37% OEt  0.25 M HCI __bcMm
X THF 0°C X “20bis 0 °C

Br 71%
2 Stufen

2-122 2-123 2-124

H T A
>
HHO
%H
R'O H

N

b8

2-125 2-126 endo-equatoriale
Uz
endo-equatorial endo-axial
96 : 4

Amycolamicin

_ [100]
Abbildung 33 KNMspsige 2AU[p626 62 YWACO|gWICIU®
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NICY g6l BEIICPINUA A6L2CPI6gqEU6EL NEI0gE SN YNLPST AOU DECI|IN2LLNKINLEN
KIUU 16 ANICURIAKEIE LML NUEL2ILICPEU MELOEN" DI6 2AUfU626 LNIUKIOUS|I2IELEL
D6CY|IU6 2[6||f 6luel mIcpfldel 2cp|n226| sniw SNAgud qinelzel |491nLz2io 6 q9l' g6
20MOJ| LNk gI6 CPeWI6 g|2 IncY INEQISIU AOU IWeU26L Beqeninud 21uq” Al6|6 K6-
gKIIOUEU’ (I6 PELEIf2 AOL WEPLELEN TIPLSEPUIEN bnp|isieL; mnlgey ugeu UICY MI6
AOL 1U g6l penpideu self 1YL YuMmeuqnuad nug kedel 2(6f1d qIsN SU’' IUIUEL UENELE
nUQg AOL 9||6J 6 SIGUIELE WIELUIMINGU SN 6Ll0k2CUel” | (0jdeuqel Yp2CPUIlf MEL-
geu nufel Belnckalcpnadnud gel pefgcuiersl KegKoueU gie Eldepuieze gel 2[ngiel
SNk 2A\Ufu626 gel 21AUELIWACIU B KELULLNKINL AOLAG2[6||f' ME|CU6 6PpEULT||2 qI6 D6-

CY|IU2LAKINL AOLMEI2["

\[e)



3 yn|dgpeuze)nud

3 Aufgabenstellung

D92 21auelWACIU B S610f MI6 1L AOLP6LIA6 WYpaCcPullf Aokde2(e||f 61U106 1uf6L62291(6
piojodiecpe VKaAILgrey dedeunpel Aigw-bozinneu BIKIGL6U: V|2 92 6luside |\O-
[6KN| 9nN2 TO'000 nurelencurey 2ebrowAcezexiigkiely Kouute 21aU6WACIU B SUfI-
WIKLOPI6||6 WYKIIAIgI6U Bedeunpel BIKIELIEU AOLMEI26U' ME|CUE 61 SMEIKOWbouesU-
feU2A2[{6 PIpP6N’ q92 g6l S6|MIUQUIELIPO|I2IN2 NUQ g6226U MICP2(NI Ledn|ieks
BI2|9ud 21uq 16gOCyY UOCY K6IU6 ]0fS|2AU[N626U PEKIUUL M6e|CP6 qi6e DIL2fe||nud gqe2
210uelWAcIU B elwQd|icuel” yN2 gie26ll CLNUG I12f 62 Mmicud' 2Icy qlez6l yndgpe
SN MIQUIGU’ MW 20If qI6 ASLNAPILKEIL 62 |N9ENL2[0 2 LNk MICPIde nufek2ncpnu-
dew pelelfsnzfe||6l NUQ 6P6EU20 (I6 AOU MIITUIPE AoLde2cp|gAeu6 |NOIEKN2ELNKENL
sn pe2fgndeu

D92 16| g6l AOL|I686UQ6L WLPEIf 12[ 62 6IU6 6 SIBUI6 2AUIPNE626 Sk CLAIUG2ELAKENL
g62 21aULWACIU B SN 6UMMICKE|U" M6 pELEI2 I AoLPeldel Kabife| Aeseldr milg'
dipr 62 qIn6l26 N\6IP0OgeN’ WIf qeuel 62 WOA|ICY 12f g2 Decyudelnaf gnisnpgney”
Dl626 DOKIoLgLp6lf el qgpe! 9Ny gi6 IULIUIO|EKN|FLE DI6[2-Y|q6k-B6IKIIou (JIN-
DY) 20MI6 qI6 Juloui2cPe OXA-Ccobe-Nwjgdelnud 1u gel 2cp|n226|2CPLIffel sSnLacK
M 20JIf qi6 BIIQNuUd ge2 DecyjiuaA2fe2 SN eLWQd|Icuey” vy qi6 2AUfPNe26 (6l
0L g6 2cp|n226|2CPlif6 uommeuqidey 2npaigre milg 1w Lojdeuqen Kgbife| ugpel
eludedgudeu

IMDA
N

H HN\
Oxy-Cope-Umlagerung

Abbildung 34 2CY|N226|L6IKNI0U6U SMk 2N\UIP626 g6k 21AUELWACIU B KELW2LLNKLNL

buUusibie|| plefel 2ICy g6 KELW2LAKINL AOU 21USLWACIU B Ik 6IU6 IULIIO|6-
Kn|gLe Dl6j2-V|qel-2l9redie gU' qocy qi6 Hekgnzlolgelnud pez(eyf qolu -

vue||leLnud gel pelqel KIUGe SN demgpLelarel’
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4 Ergebnisse und Diskussion

4.1 Syntheseroute | zur Signermycin B Kernstruktur

DI6 2AU[626 (6L DECY|IUKELURMNKINIG-T g62 2lausluAciu B $-T) KOUUIE 1
2CP|N226[2CPLILL NP6L 61U6 IULIUIO|EKN|ILE DI6|2-Y|g6L-K69KIoU Sn2dePeuq AOU | LI-
6U ¢-S 6110jd6el’ 1L6U ¢S MIEgeLlniy KQUULE nugel Elupesiepnud eluel AlUAjodeU
INNKSINSIWE-Y|QO|-B69KAION (AINVE) M2 V|qepPAg -3 Mg g6l |6LSINLPEeKIUU-
6 2lA\KefeUICETIN-¢ peLds2fs||f melgsu ¥ppignud 32 )

4-1 4-2 4-3 4-4
E=CO,Et

Abbildung 35 B6[L02\U[U626 SN YNPSN 62 DECS|IUaA(CIUE T

DI6 2A\U626 62 V|q6AGR-3 6L0Jaf GMILCY 61U6 OXIQIION (62 V/|KOUO|&-R" NP6
61U6 L6QNKIAG YP2bg|nud g 29NLEQELIASE-@ MNLOE VIKOUO| ¢-R 6UfRI6Uel" El-
U6 EASU2-Y|AIsLNud SMI2CU6eU W|IAJPLOICK -\ NUQ g6l ICAJI6LEN EATUR-YNXI|ISL

-8 mnige sni BIIgnUd ge2 2gniegelngrg-e piel (vppignud 3e )

27
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(@]
Br
M => Xy = — 4-8 + &
|
(e} OH N | =
4-7

4-3 4-5 4-6

Abbildung 36 Keno2Auu626 sni. Helzre|nud qee2 v|gepAqg-3-

NI 61U6IU 2NP2ML9L MIE Y-S WIf 61U E'E -DI6U NUQ 6IU6WE -Kou AnLeLey ple-
wobpIl MOLgE WS gl 6MMU2CUIS 26L60CPEWIE NPEL 6IBXNO-NP6Ldgudasnaigug
elpg|rey (Ypplgnud 3\ ) DI6 EMKZLNUA g6l 2[6L60CPEWI2CUEN 26|6KIIAILIL IUUEL-
NYIp 6luel [ADV 12 pelsife gni qie bNpJIKIIoU Aou CLeid snanKsnmpLeL[Jl'Ol]
Elve Eueldiseivilielnud gel 2 NKINL gez2 DecYug-T seldr’ gge2 qie plgnud
gel gnideseldrelLi2-KOUIOMUIIOU eUeldefl2cy penolsnadr mikg: |U Obgrs snaol de-
seldrel 2\UfPe26 geabl- | LIcPo26fIu2 MNLge qi6 BIgNUA qeqlgu2-pecy|iuasS-TT0
npeL elueueuqo-Npeldgudasne(gug 6LKIFL MOQILCY I NUKEPL2CY|N22 60
NpeLdgudasnaguq SNUei2-DECI|IV LNPLE MI2 pelw INDY-VU29(S Sk 210UslACIU

B Keku2rnknt Aokiedeu mnarge (ypplgnud 38 )

E=CO,Et

ABDIdUNG 37" pdlicuet (s g6t INDY-K6SKAOU ST BIIGNUA d62 Cl2-DECSIu2-T"
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Vorgeschlagene UZ der IMDA nach Opatz zur
epi-Trichosetin Kernstruktur

J
R =
0]

endo l exo l
H H
o= o=
““\v Coh
H H

2-110 2-115

Abbildung 38 o dezcpisBsus N g6t INDY-BesKIoU S BYgnua qez

6bI- JLICpo26UKELUMLNKINL UICY Obgrs:

4.1.1 Synthese des Aldehyds 4-3

[104]
D6L U g6k MI6LIINL PEKIULLS VI|O6PAGY-TT  MILQ IU 6IU6L HOLUGL-MIg2MOLIP-

EWWOU2-KB69KIIoU WIf [lefpAbpo2bpouogcerst (LEbY) $-IS NUg AIIINUPA-
guQ 9|2 BY26 6L0jdLelcy SNIW DIEU-E2[64-TO WIf 6IU6L YN2P6ENI6 AOU 850 M-
deee(s[ |LU1H-|/||/\||5-2bG|([LﬂUJ I2f I 0|6 UI2CP6 B6LsICY qnicy g6 Kobbjnude-
Kou2fgurey sn 26pel’ qge2 |eqidjicy goe demnuacpm@uz-Ol6 U depliger mnge
(vpplignud 33 )

? O O o
. I - S
/\/\H EtO” Ff\)koa THF, RT /\/WOEI
OEt 8200
4-11 4-12 4-10

Abbildung 39 HME-B69KI0U SnL 2\UfU626 (62 E2[6l&-T0"

DI6 KE6QNKIIOU g62 E2[61af-TQ 6110]|0f6 NULEL g6l A6Meluqnud AoU [IfPINUII|NWILI-
NWPAQLQ 912 BeqnKiIoU2WILe| Pel 20 C U DIsfUAIsIP6L nug AeueLieks V|[AI9|KOPO|
-9 WIf 61U6L WYN2P6N[6 AOU R0 YppIanud 0 )
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MeOH
Q LiAIH, OH
\ x
/\/\(\)J\OEt Etzo, 50 oC /\/\‘/\)
65%
4-10 4-9

Abbildung 40 K6QnKI0oU q62 E2[6le¢-TO SNk 2AUfP626 ge2 V|A\|9|KOPOo|t-9°

DI6 2A\UfU626 g62 V|A\|pLowIgai-\ 6L0jAI6 NP6L 61U6 2NP2[LNfION2L6IKIION NUEL
Nemeugnud Aou pPoz2bpolflprowiq gnz2depeuq AOU V|AS|KON&Fd™ DI6 K69KIIoU
ASLgNYE NUFSL BIIGNUA g6l PeIgel DIS26L60WELE E-¢-A9 MUQ S'E-1-AP (¢-A9\ ¢-

AP S:T) 9p’ qi6 npel 2gnjsucplowgrodigbpiecys ynpeluidnud nupeuupst 21g° yne
gi626W GLAUQ MIL] 92 @EWI2CY IN2 (6 DIY2[6L60WEKENY Nug -\p W UgcPe-

[105]
f6U 2cpuff opue ynusiidnud melrel nwdes2erspypplqnud 7 )

OH PBr Br
3 +
Et,O, RT
Br
4-9 4-7a 4-7b
2 : 1

ADbIldUNG 41 ) 1626 g6l wiiAIpLOWIGEY-19 Mug $-1p-

DI6U ¢-@ MILg NP6L 6l1U6 EAIU2-Y|AI6LNUA I [IF6LIINLPEKIUUIEY 29NL60ELINS-

8 WIf gell SNAOL 2Aufuefl2I6l6 V|A\|pLolIq $-\9 peldez(e||i’ NUiel Aslmeugnud
Ao PAgUNUU-prR(fusfpA2IA)SWIg (MSHIND?2) MILg SU g6l -b02IfIoU g62 YWIg-
gekngre geblofoulelf’ moLgnuiu qge depljgers EV0|IL 6IU6 QIF2(6L6026|6KIING V(|-
lleLnud2LegKNIoU WIf g6 VIAIPLOWIG $-AP gRILCPLiPLE nutel BIignud ge2 v|[Ajle-

[106]
Lnudzbloqnkies-e WIL 61U6L YN2P6ENL6 AOU 00 NP6L SMel 2niey/oplignud ¢S )
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o O
o O NJ\O
—

A Br NaHMDS

N o ]

+ N \
p—] /\/W THF, - 78 °C B
\ |

\ 40%

4-8 4-7 4-6
Abbildung 42 VIIAleLnud gea Keroua -8 Wil V[AJpLowIq -\ SAL 2AU[PY626 AOU DIGIK-
o

VII6LUIMIA 12[ 6pP6ULY|[2 g6l A6L2NCY NUELUOWIWEN MOLOEU' DIER-Q MP6L 6IU6
MII0-BegKioU gn2 V|qePAd ¢-T3 Nug bPo2bpouinupLowigy-T¢ Pelsne(e|jeu’
D92 ppoz2bpouinupLowiq milg gn2depeuq Aou C)\C|obLobgu¢)119[lo7] pelLdez(s||r
NpeL 61U 2njoulslnud SR-Te 0610]0f AOU 6IUEL 6|6KILOCAC|I2CP6U KIUAQ UNUA ML
VIINIPLOWIq T\ GL}J9|[GU'[108] Dle262 Legdielf Wil | LbpeuAbpoz2bugu 2cpjieicy sn
blo2bpouInwpLoOWIgY-TY VIG6UAg ¥-T3 MILG PIELPE! IN2 6 |II6LIINLPEKIULEU
VIIANIQELIASL ¢-T8 NP6L 61U6 OSOUOIA26 WIf 6IUEL YMN2PENI6 AOU @\ GLp9'|[[é(l).?']
DI6 qoLgn ojdeuqe MILIA-BEIKIOU AGLIINLE WIL 6IUEL \YN2PEN6 AOU $To0 NUEL BI-
gnud ge2 DIeVat-Q" Dle262 1645 I 61U6W 3:.IU2\ Cl2-C6EWI2CY AOL' M6|CP62 qniLCy
61U6 |20WI6LI21I6LNUA nNuULel SNAIP6 AOU |0q SN LelueU flgbe-ploqnie nwde26(st

miLg (wpplqnud 3 )
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\S’O Br e ®
o=3" Br PPh
CH3SO,CI MgBr, PPh3 3
4-15 4-16 4-17 4-14
o O 1) O3 o O
o ®
N 2) PPhs PN Br PPh
N” "0 N" "o |
~/  THF.-78°C H R /\jﬁj
\ 67% \
| Ph O Ph
4-18 4-13 4-14

nBuLi

THF, RT
41%

4-6

trans/cis ~3:1,
Isomerisierung mit I, zum
reinen trans-Produkt

Abbildung 43 2\UfJ626 (62 DIGUR-Q NP6l 616 MILID-KEIKIoU:

NIcPge DIelkt-@ Peldezie||f mnLge’ 6L0jare I UgCpP2[el 2CPLILE gI6 LeqnKIIAG P-
2bgynud ge2 EAgU2-OXISO|IQIUOUR-TY" DI62 MIL] NUEL g6l SNAIPE AOU [IfINI-
POLUAQLIQ MU NEINIUO| IV 1 HE P6l BInwewbelsrnl gnicpdelnpLl nug Le2n|feLs

[105]
I gel BIQNUA ge2 DIEUO|at-R WIE 6IUEL \YN2P6ENe A0 @\o0 ¥YPPIANUd ¢ )’
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o} i OH
N O LiBH, i
| { MeOH | ) HN O
Ph THF, RT /
| 67% |
\
Ph
4-6 4-5 4-19

Abbildung 44 K6QnKIAG ypa2bgjnud ge2 DISUO|2-R AOU EASU2-YNXIIFL $-T9"

W |6Sf6U 2CULIE MILG E'E-DISUO| ¥-2 WIf D622-NSLIU-bELI0gIUSU §-50 SMW V|-
06MAQ ¢-3 WIf 6IUEL Y/N2P6ENnie AOU PEe OXIQIELE pplgnud ¢ )_[1101 DI6 6L0|0-
LeIcPe 2AUfU626 62 Y|qepPAGE3 6LQd|ICuL6 UNU 61U6U g6k 2CY|N226[2CPLILE SN
VALPSN ge2 pecy|iudseinare qnicusnipLey”

OH (0]

AcO_ OAc
|\/OAC
BNV |
DCM, RT
| 56% |
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4.1.2 Synthese der Decalin-Kernstruktur

DI6 2A\uUfue26 ge2 |leug-S 6L10|a[6 Npel 61U6 AIUA|0T6 NNKIIASWY-Y|QO|-K69KII0U
(ANVB) Smiecpel V|qepAd ¢-3 nug gell 2IAKEEUICEIgR-¢ WIf 6IU6L Yn2pen-
[6 AOU 300 Zpplqnud g@ ) DI6 KEeIKIoU MMLge nufel qel Beqiudnudeu Aou
K9l6226 WIE T°0 Ydnias|eursu gel remie-2gnis 1Lu2(bsuts notobpsul)polsu (1Lbk-
bB) nugq T'T ydning|eutel |20bLobsuol 1 DISfUAIEIPEL pel \8,C qnilcuasiuLl
D92 bLOgnKf [160f 9j2 T:T @6WI2CY SMI2CU6U g6l AemnuaCP@\-bLlognKs ¢-S9
nUQ g6 Il -E6|KIN-YUP-bLOgNKE $-SP AOL' M6e|Cl62 2Icy 2gn|eucplogrodigbpiacy
UICUF SpfeUUsl |922f [Zpplgnud te )

13 14
~ B} 117712
B H 8 |
O EI0. L A _A~E AN
T Y6y Y10
\ Isopropanol (1.1 Ag.) o ° OH
TPFPB (1.0 A
| + O NG ( i 4-2a
DE,-78°C
| OTBS 43%
|
O OH
4-3 4-4
4-2b
(4-2a/4-2b) = 1:1
Abbildung 46

ANNAVYE SMIi2cusl YIgePAg -3 nug ¢-¢ SNL BIIgnud gel leus2[sl ¢-59
nug ¢-Sp-°

NICY 6L NOL2CPLIL AOU KI|6226 KIUU NuUEk Askmeugnud Aou

1u2(beury nolobpsul)polsy (1 bEbRB) IV KOWPIUILIOU WIf 6IU6W X -K6[6UICE[Y|
6IU6 E6|KIU-YUU-26|6KIING KEIKIIOU JU g6l -b02IfI0U 62 Kefeugce(d|2 qnicude-
LY N\eLqGU'[llZ] K9|6226 NUQ 261U6 |NIILPEIEL PIp6U gni g6 Askmeugnud gel
KoWwwelsIs||slel Femiz-29nie BHOEI? A6LSICUIS] NUQ 2[9[[g6226U qI6 2[6Ll2Cy JU-
2bincpanojiele remie-29nie | bEbB 6lude26(s’ g9 (1626 U IPL6U nuxeLenc[leq]uaeu

61u6 ALON6LE E6|KIU-YUP-26|6KIAIYL Bemgpiieiarel (A NSYPPIQNUE ¥8 )’

B6&I g6l A6lMeuqnud NOUE -K6[6ugCe[g|el MIL] IU g6l Kede| uocy qie Y KAIeLnud
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guU g6l -bO02IfI0U PEOPICULE! P6l g6l qSBAU\IUSI -ASLUIUI2 UICUS 26k 26]|6K(IA
AoLiedr
Dl626l B6LNUQ |g22f 2ICY q9qniCy 6LK|FIeU’ 922 1w 0 susU Npeldgudesnaguq ge2
E-K6[6UICE[g|2 2[6[2 61U 2npP2flfNelf 9N} g6l 26|pelU 261[6 62 Y|gepAqLez(62 | SN
[l6deu KOWIWL DYQNLCY MILG qI6 -pO02IfIoU Mk qI6 V|KAleLnud sndgudjicy:
Bs! Bengcpinud gee Npeldgudasna(guge &2 Ke[6UICE[g[2 OLISUIIGIEN 2ICY P6l-
ge 2npafneuel gel pobbepiugnud v Ael2cpieqeue KIcunudey SN Ke2f ¥ g62
VIqepAge: @eicuseld milg qnicy 2feliecue HIugelnud qel peugcupaLiey INGIPA-
dunbbe elue -y |kAIeLnud Aslpiugsls (Ypplgnud A )

OTBS

syn  OMe

ch CHs  HyC O

MeO OTBS TBSO OMe TBSO

~

E-Ketenacetal Z-Ketenacetal

Abbildung 47 npeLdgudsne[gug gee2 unKjeobpieu wudu 2 uscy K9|622[é%2]
B6l gel KegKiou 2bgjfer 21Icy sngew vocy qie | Be-a2cpnisdinbbe gp' qie epeuz0
MIE 092 ] bEbB 61M6 CILPOUAIFKIAIGLNUE PJELAOLLNLEN KIUU® MW gI6 NUELMAIU2CPLE
vKiAieLnud gnicP qie eldemorgeus 21A-2cpnisdinbbe sn AeLPIVgEL PIPEU 216
|[20bLobA|g|KOPO] 92 Melfele2 YaQqIfIA A6LMeUgeEl’ NW qI6 LeIKiAEe 2ljicinuzbesiea
gpsngudeu nNug qie BINUA NUelMU2CPIEL 2IINEIPEL 9]2 epeubloqnkie SN A6lL-
W6EIgeN” DI6 NUIEL2CPIEq|ICUEN DIF2[6L6026|6KINILIIEU |92261 2ICY gNLCY gI6 NULEL-
2cpieq|icpel BIUgnudz|guden gel 2ljICINW-29N6L2[0 NUQ BOL-29M612[0 -BIugnuadel

6lK|gLel (wpplgnud g8 )’
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TPPB (20 mol%)

Io OTBS CH,Cl,:Et,0 = 9:1 OH o] OTBS o
% XN * XN
\H ' NOMe 78 °C, 73% WOMe MOMe
syn:anti = >95% syn:anti = 4.5:1
4% 69%
>L+./
Si_ (CeFs)3B.
| ‘O \O
CHs3 CHs
H H
| |
TBSO~ "OMe TBSO~ 'OMe
Abbildung 48 [112]

nurelacpieq|icye kSIgAf2cy6e YKIAIeLNUAsy®

NUIeL EINpesIePnud ge2 26160S6UILNLI2 U6P6U g6l |gePAQLNUKIOU [g22f 2ICH UICH-
2[epeugel NpeLdgudasnzguq LoLun|islel” DIQMILCY 6LAIPE 2ICY (16 @\-2[6160CPEII6
I prognke (wpplanud ta )

syn, syn

Abbildung 49 Nordeacp|gdeust Npetdgudasne(gug snt BIgnud ge2 demnuacpieu ap-

1ueu2 ¢-59°

ASLWNL|ICY PIUQE|L 62 2ICY PEI 6 SUQELEN [20WJEL NI gk - 6| KIU-\YUP-bLOgRKE
Dle2 ela2cusluf bjgnaips|’ qu qie WefpAjdinbbe nug gel Y|KALe2f gpujicy ALoA 21ug
NOU gel gufl-belbjgugiey yuugpeLnud gez2 nudeagrdiey Kefeusce(g|2 U geU V|-
g6pAq KSUU WS gn2depesuyPpignud 20 )
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anti/syn

Abbildung 50 Noldezcy|gdeusl Npeldgudasnzigug sL BIONUE gegull -ES|KIU-YUP-

bLoqrKie ¥-Sp°

Be! Beflgcpinud qealH-mwg-ebemnwe KQUUEU 9N} g6l 612[6U BJICK 26CP2 Q|6-
u210Ug|6 peflICcPiel MeLgel JU[IIf (NUL eMmgLielel 21aug|e’ DI6 |ufedlgfloy gel
DNp|el Aou Dnpjelr 21dugle pel e'ee nug e'8o bbw eldepeu leqocy wni dewsiu-
29 elU |ufedLy| AOU elu2’ B6l qle26ll 218U9| PIUQE|L 62 2ICy N q92 3-H-218u9|
(vppingnud 2T ) E2 Kkouu gognicy Aeacpjnzzlojdelf melgel’ gge22 62 2Icy MW qle
210UgI6 SM6EI6L BLOQNKIE PIUQgE|L' QI6 I ASLUIIUI2 T:T IU 61U6W E6WI2CY AOL|I6-
del” EIU BJICK 9n} q6U Q|6 UpeLeicy qeégc-mwg-ebemnwe s618f epeug|2’ q9e2

IWWEL 61U MEIfEL62 NUIIE|PIL peugcupaLie2 21aug| AoLiedypplgnud s )
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Abbildung 52 C-UINB-2beKLn geag-S9\ ¢-Sp -Geli2cpy2 Wwif AskdLoAeLnud gel ol6 -
uiecpeu 21aug|e

DI6 IU[LIIOIEKN|ILE DI6|2-V|(6k-BE6IKIOU MNLOE NUIEL ASLMEeUQNUA ge2 |20U6kel-
delWwi2cy2 9N-59 NuQ ¢-SP I gp2° 10|no| pel 6lu6k [6Wbelgni Aou TeRC gnicy-
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$-T9 nug $-TP WIf 6IU6L YN2P6ME6 AOU 3100 ¥pplignud 23 )

4-2a Tol 4-1a
34%
11 e o
H
OH
|:| ‘
4-2b 4-1b
Abbildung 53 [112]

INDV AOU [USU -5 SAL BIgnud ge2 Decsiuey-T°

DI6 UIeqLIde Yn2penie AOU 300 I2f qIqnLCP SM 6LK|FL6U’ qge2 2Icy 61U @lelcudemicys
IU g6k K69IKIION 6IUR[E||I" 26|paf UICY 6IU6L KEIKIIOU2S6If AOU T8 2fNUqeU KOUUe
2ICY qI6262 UICYf AOJI2(gUQqID SNL bLOGNKI261(6 PIU A6L2CUIEPEN’ MOQNLCY KEIUE MEI-
616 NQO|ICUKSIL PlIEP 9]2 gI6 KEIKIIOU IPSNPLECUEN NUQ MIEQELPO|f 61U6 ELIKIIOU
ge2 eUfe[IUQeUE bLOQMKI2 20MI6 92 EQNKI SN 120[I6L6U°

NufeL BefgcuInuUad KOULOLWSIIAGL DIL2f6||NUaeN |g22f 2Icy qie BIIgNUa ge2 Decy|Iu-
uepeubLOqnKi2Y-TP 6LKIFLEN" DY29U[I -E6|KIU-YUU-bLOgNKE KQUUE 616126112 NP6l
6lueUexo-NpPeldgudasne(gug 61U6 |IADY SN 61U6IW DECI|IU qLCULNPLEN" ME|CU62 I
Clsicpdemicyf SMI2CPEU 6IU6L KOULOLUSIION IWIf SM6EI 9XIg|6U Nug 6IUeL Mel[elel
KOULOLWII[IOU WIf SM6! 6dngfoug|el Ke2f6U AOLI6Df BeL6lfe IW Npeldgudaesnaiuq
I2[ SN 26P6N' 922 62 qOLL INLALNug AOU SM6EI IXIF|6l 2NP2[IfN6UIe SN 2[6LI2CU6U
MecP2emiILknudey Ko ¥pplignud ok )

VN2 gie2ew GLIUg g6 616 JINDY NP6k elueisuqo-npeldsudasnaigug mapi-

2CPBI|IC6L 261" g6k 2CUIISNICY SMIL BIIGNUA AQUEU2-DECS|INY-TP LIPLE (VPPIanud 22 )
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2 axiale Reste 2 equatoriale Reste

Abbildung 54 Nordsacp|gdeusisxo-Ns gsk |INDY

1>

4-1b
do-0zZ wahrscheinliches Prod. aus der
endo- Cycloaddition des Isomers
Abbildung 55
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Dl6 Befgcpnud gel NINK-2bekieu peargnadr qie BIIGNUA AOU SM6I DECY|IN6U" DI6
19[29cpPe’ 922 Unk Wocy lemel|2 6l 0|6 UI2CPE2 blofoueu21aUg| pel p'¢R NUQ '\
bbuy roLjiedr gengef qoleng Piu* qge2 qie |INDY 2fgideinugen Pengppgnud e )

EIU BJICK 9N} 92 13c-ebemmu pe2(gnds qnikcy qo2 AOL|I6d6l AOU SMEI 0|6 UI2CUEU
21dugieu gie BIIQNUA 6luel DECI[IV2LLNKINL B6l A6UINEL6IU HIN26U6U 12f SN 6LKEU-
UeU' gge2 IWIGL SM6EI NUIWILE|PSL peugcPpaLie 21aug|e Wi AeLd|eICUpILEL |UfsU2I[I]
AoL|iedeU’ UWIJICY P6! TS3'T NUQ TS3'S 20MI6 T38'S Nuqg T38't bbw: Epeuzo l6deu
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4.2 Syntheseroute Il zur Signermycin B Kernstruktur

4.2.1 Retrosynthese der ersten Oxy-Cope-Umlagerung

VU2(6||6 6IUEL IU[LIIUO|EKN|ILEU DI6|2-VY|(6L-BEIKIIOU ML UNU 61U6 OXA-Cobe-nwjgdeLnud
debjgur’ N qiecie-yus||ielnud sn demgpLielefel’ SEICPUEL WYL g6l [LICACIRESS

IU 6[MI2 JUQELEL 0L Mg 92 K6[oU IU g6l EUojLoLW eLdIpf 6lue cobe-nwjgdelnuad

9U V|INFIKOPO| ¢-53 g2 [HCAC|i2Cpe KIa2Nefelg-SS

MI6 WL 6LKEUUEU KIUU' MOLQE 2ICY Infowgfiecy q@e-yue|ielnud gel pelqeu
26cp2uude eldepeu y|elqiudz mnuge gel Ke2r U CTIT (21duelAciu B NI6-
uelnud) ugcy opeu (-poa2lfioy) seldeu NuQ WU WnN22fe qie Rubbe ugcp siuel
ox1qgfney 2bgjnud gel CAcjobeufeu-pobbe|piugnud sbiwel2ieley” NIf el |If6-
LIINLPEKIULLEU JHICACIN2 MOJ|f6 MIL qI626 2[19[6dI6 FJ2 |NOQE|I2[NQgI6 In2[62(6l

(vppnagnud g )

Oxy-Cope @@/
OH
4-23

Abbildung 58 OX\-cobe-Nw|gdelnud sni BIgnud ge2 DeCY|Ig-SS "
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DI6 29npelel NINK-2bekieu genfeu qolany Piu' qge2 [eqidjicy qoz demnu2eig
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guqg (KH) gebrLofoulsLr’ mognicy qie guloulzcue OXA-cobe-Nwgdelnuad 2(ggf ugeu
I(SUU'[117] vI2 [ouobpoL meLgsu sngew 50 Yd- [TglKLoue-e piusndedepeu’ mejcuee U
geL MEeLgrnL qoink Perguls 1I2f' qI6 KegKiou2ae2cpumiuqiagesls 1L Aekdieicy sn Lelu
fueLWI2CP6U KEIKIIoU2peqIuAnUasy IU KOWPINIIOU WIf KIINWPAQLIQ MW WEPLELE

[85]
Sepuslborsusel sn peacplenuideygplgnud e3 )

H [18]Krone-6 (2.0 Ag.)
- / KH (2.0 Aq.) 0
THF, 80 °C unerwartetes
H OH 46% Produkt
4-23 4-22 4-30
Abbildung 63

OXA\-cobe-nwgdelnud sni BIIgNUa ge2 DeCY|lf-SS*

MI6 1U YppIIqnud @3 SN 26p6U 12f' MnLge leqocy Wicpr g2 demnuacpie DeCY|IU
$-SS 6LU9lf6U’ 20Ug6LU 92 |20W6§-30° DNLCY g6l Npekecynzz S KIINWPAGLQ
NST 1IW YU2cp|n22 gu gie [3'3]-e1dwgnobe Nwgdelnud o supsi slue |20Weki2Islnud
2rgdelnugeu’ gie sni BIIgnua ge2 KoulndieLel DECYILE30 WIf 6IUEL YN2p6Nn(6
AOU Qo0 LOPLE DselH-MWB-ebemnw gengefe peksife gnicy |6qid|IC SMEI AOL-
NYUQeUs 0|6 UIeCP6 pLofoueu21dug|e IU' que2 UICKl DECKES depliger mnLge:
NICY 6IU6W KL2(9][1I29[10U29U29(S M2 61U6 CU|OLOLOLI\HEXSU Q6II2CY KOUULE
6IU EIUKLI2(Y]| O6sncpel melgel” EIN6 KQUIAsUKLIRII|2ILNKINLIUIIA26 peafgrdle
2cpieicy qise BIgNUE ge2 DeCY|id-30' MOQNLCY 616 MEIfELe Aslmeuqnud Uicps

WL OPUE M6lele2 SN Gemnuacpiey 9niz2fo (NPLeU malge/ppliqnud e )

A0



¢ ELdspui226 nuq pl2Kn2210U

AbbIldUNg 64, o1y 2ent gee pecsvz ¢-30°

4.2.2 Retrosynthese des zweiten Oxy-Cope-Umlagerungsans  atzes
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Abbildung 66 [134]

Halsp2 BIIqnuA ge2 INOBY-39 SMk 2AU[P626 g62 bIIINIU V'

ElU B6l2bie| 4L 61U6 |INDY KOUWES MU gniseldeu” MV iNPLE gie BIIgnud gez2 INOB
¥-¢3 epeu20 nuel SNAgpe AoU DVYIB gnikcy leqocy wicpr 1N gel. @edeumglf Aol
IN6IIUOlT EL Aweie nuel gugekel gny qie Aemeugnud AOUE()-CLOAI|KONO)
(¥-¢¢) SALCK N q92 OB SN deuelelel’ Mme|Cu62 6IU6 |INDY SNW LICAC|N2
12 qﬂLCUlﬂULflo(s‘]v’pp!lqﬂUa @\ ) VN gi626 N6HI0gE MIL] I MEIELEU ASLISMNY

sninckdedu e

A3



¢ Elfepui2es nuq ple2Knz2210L

/

Br OMe 4- 44 Br o
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OH DAIB, 80 °C 73% OMe
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Abbildung 67 [103]
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W Ugcparel 2CPLl MNLGE gI6 LeqniKiIAG p2bgjnud su veelsi-32 nusl ASk-
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Tabelle 1 o cpnisnua qez vikopolar-33-

—Fwagd  ocunsdinbbe Hlogaxe wnepenre [aol

a

T 1B2 N A 87
< Il r|--\-|-OC nnN
3 NOW $¥0y 8¢
| 1M 420 e3

KOuqIfloueU: 9) BEIKNOU pel KL U DIAE' 1WIg9so| (T°0 Yd)'
1B2CI (T'T yd’)" p) BegKiou pel K1 W IHE' WIH (T'S yd)'
el (0'aR yd')* €) BegKiou pel K1 I DCIN' DIbEY (50 yd?)'
1BVI (0T vd)' WOWCI (T2 vd')" ) BesKriou ps!l K1 I DC'
MEL (T's vd)' 14c) (770 yd)
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Abbildung 76 KL2[S|[2MNKENL AOU NOW-EfUEL  §-R¢ (IIk 616 pE226L6 NPEL2ICE MMLYE

gn| qie DoL2r6||NUA g6l \\J22612[0 I[0IE AGLSICUIE)"

nueL Asimeuqnud Aol [20blobeuljwgdus2inuplolIogt{pT) Kouure |eqidjicy el-

ue vp2bgjnud gel INOW-2cpnisainbbe U NOIN-EIVEK-RY PEOPICULEL MELJEU
(Emngd T ' 19p6||6 3 ) DI6 YN2pen(e AOU SEo\0 I12f 6peuLd||2 gnhelef deliud gnzde-
19]|16U° B6l MI6QELUOIL6L DNLCPLIPLNILG g6L BEIKIIOU NUEL A6MEeUnNUaA AOW (Li2CY
dexgnyew AlVAWgAUe21INIWPLOWIIG KOUULE 6pel20 |6qid|icy qie dnIuigrAe Yp2bgl-
nud gel INOW-2cpnisdinbbe peopgcprer melgeu’ mognicy giez2e 2cpnisdinbbe aicy

20WJIf UICKL 9]2 6 6KIIA LNk gi6 debjgure @LAUILqIqQqIfIoU emel2[’
Mecpgew qie GLAugLgeqaiioy snuwiugees il INefUAleluekt-¢8 Nug INOIN-EfV6L
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PO\_
[18]If<r|(_)|ne-6 \///Qj'ijo
OH THZF(,)OSA)O °C H P=Me, MOM
4-55 4-56
ADBIAUNG 77" ) cobe-nuisdeinud s 2hupees qez pecsjudeLnaeee”
Tabelle 4

ELdepui2ze gel OXA-cobe-nwjgdelnuad-

Fuagd  Fonkngk plognknynepsars [aol

I I-23\NE 1-2A\50
S -2HWNOIW $-28\5¢

DI6 OXA-Ccobe-Nwjgdelnud Kouure nuel Asimelqnud Aou [T8]KLoU6-@ NuQ KI|INIW-
MAQUIQ 0L INSIUNBIPEL $-R3 WIE 6IUGL WYN2P6ENnie AOU S00¢ NMUg INOIN-EfV6IN-R¢

WIf 6IU6L \YN2PENIE AOU S0 gnicpdsinpi melgels(uied T nug s ' 19p6|i6 ¢ )
DgelH-mwg-ebeanu genief IV2p620Ug6EL6 qniCy 92 AOLUIUQE261U AOU LML JOCY
61U6IW 0|6 UI2cPel 21aUg| qoLgn] PIN' gge2 qie NW|gdetnud ellojdisicy 2rgrdelnugeu
N9 Ep6U20 21uq !mlgc-mwg-ebemmw UNL JOCY SMel 0|6 Ui2cpue 218ug|6 SN 26-
peu: DIe kerodinbbe elkacpeiur pel STS'\ bbuw: Ng226U2bekl02K0bl2CPE NE22nUdEU
pe2(gndey epeuLd|l2 92 NOLUIUQgel26Il g6l demnuacpiel Sis|aeLpiugnudey” reqid-
[ICY q16 YN2p6niel 21uq UICPL SNIL6geN2(6|lelq’ mg2 gny UICPf Aojj2fguqid obfwielse
KegKou2peqIu@nudely SALNCKSNLPLEY 12f N2 (1626 QLIUG MNLOE I MEI[ELEU
NELINL g6l A6L2MNCY NUELUOWIWEN' 616 qIeKI6 EUAUILgYIqQIIou U KE[oH-3R
gnLCPsNLINPLEU' NiIW gel EIN29ls Aoy 2cpnisdinbbeu nol gel Nwjgdelnud sn Aellel-

qeu’
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K6I0U ¢-@0 6Llojdel’ Me|cpu6e2 1U 6IUEL |KAJI6LNUD2L6IKIIOU SN KELU2NKINE-R9Y

87



¢ Elfepui2es nuq ple2Knz2210L

nuwaeaeisf mOLge” D2 INOIN-062Cpnists INSIUAIKEoY-@0 M6 gnikcy di6 INOIN-
2cPnIsNUd ge2 V|KOPO|3t-@T 6Uf2I6PEN" NP6L 6IU6 KEQNKIOU nuUfsL Askmeuqnud
AOU 291UgLINW(][)-quoqiq MOLOE VCE[Y| $-@S SN V|KOUO| $-@T nuwade26(sf MeLgel’
Elue OXA-cobe-nwgdelnud ge2 V|IA|9|KOPO|g-e3 Wn22(6 sni BIIgnud gez2 DeCY-
[IudsLnzi2 I AsLPIUgUag-eS LAPLEN' M6|CP62 (16 2CY|N226|L6IKIION 1IN g6L 2AU[PE26
wetkiels (Ypplgnud \8 )
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4-62 4-63 4-35
Abbildung 78
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H OMe
-0

OH

4-63

Abbildung 79, a11¢1qeqquiou s Kefou ¢-32 ML BIIGNUA g6z VIINSIKONOIR 03"

nIcpgew gel uomeuqide V| |A|9IKOUOR-@3 &LojdLeIcy pPeldsz[s||f MMLgE' KOUULE
UNU qie 2AUfPe26 ge2 DeCY|Iu2A2(6UseeS UICU g6l AOL2CULL AOU [66 WIf 6l
U6l YN2penie AOU 8300 eumdeﬁs] DI6 BIqnud gez2 Aemnuacurey Decy|iu2 Iu g6l
OXA-cobe-nwjgdelnud |g22f LnckacpieAeuq 2cpjn2ziojdely’ qge2 1 gel CLAugLg-

vqqifiou snAoL |6qid|icy qo2 Aemnuzcp@A-|20Wel sufefguqel 12(¥pplgnuad g0 )

H [18]Krone-6 (3.0 Aq.) IH= OMe
OMe KH (3.0 Aq.) N 0O
0 THF, 80 °C -
OH 83% H
4-63 4-62
Abbildung 80

OXA-cobe-nwjgdelnud sni BIIgnua ge2 pecy|iudeLnzg-eS”

Nocy |gudaswel Ypgowbleu gn2 yCefoU KoUUs 61U EIUKLI2LS|| Oesncuist Melqel:

EIU6 BQuUIdsUKU2[I|[2NKINIUIIA26 PE2(FNAl6 (16 6LMSLIEIS 2[LMKINL (62 DECY|Iu2

¢-eS (vpplgnud g1 )
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Abbildung 81 KU2[9|[2[LNKINL 62 DECY|IU2 ¢-e5°

nocy euojdisicyel 2Aufpe26 gez2 pecyjudinugdsinze mnige qie wp2bgnud gel

vcergjanbbe nugsl Asmeuqnud Aou 29WgLInU((])-gnoqiq gnicpaelnpLr
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TH2OMe  smi, (4.5 Aq) T H
TH= ml, (4.5 Aqg. : 4
G e s
N THF, RT e,
H 50% 9 H 7
4-62 4-61
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NUeL Asmeugnud elue2 Npekacpnzae2 AoU ¢'2 yd gu 29wsunw(|l)-qioagiq 20Mi6
gel SNAIP6 AOU |NELUIUO| KOUULE QI6 KE6QNKIOU I 6IU6L \YN2PEMNL6 AOU PO qnLCl-
delnuLr melkgel Zpplgnud 8s )° DI6 vnezpenie 12( I Askd|sicy sn Aokpelidel u-
meugnudel nuq |IIELIINLPEKIUNIEU BEI2bis|el Le|gfIA Gelud” Kg@gu peacuLelps IV
2616 YLp6ley’ 922 92 peldez(s||f6 29WgLNuqloqlq I gel Kede| 61U 2[9plje2
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deuowWeN” YV|KOUOR-T MNLg6 gLk WIf 1M6fPAIFUIN geblofoulelf NUQ NUEEL SN-
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Cl) SN B6USOY[ - WIf 6IUGL YN2P6eNn[e AOU g0 nuwdezersivpplignud g¢ )
D92 BEUSOY[ KLI2[9]|I216L[6 IN2' UICPQE 62 SNAOL IU YCefou @6|Q2f Mnige nug qge
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LNPLeU” DI6 2cpnisnud mnige nuel Astmeugnud Aou INOIN-CHIoLG’ gek Hnuld2pye26
Dli2obLobAjsfuAISWIU (DIBEY) 20MI6 ] 6[LSPNA|FIUILONINUIOGIQ IWIf 6IUEL YN2p6en-
[6 AOU \0o¢ 6LL0jdLelcy gnikcpdsinpLgpplignud ge )’

HO- MOMCI MOMO
M o DIPEA L M1 4
o~ TBAI N
DCM, RT
H 70% H
4-61 4-60
Abbildung 86 (119]

2cPnIsnud ge2 VIKopojad-eT S INOIN-EIU6L $-@0°

[W |6fS[6U 2CPLIEE MIL] 61U6 V|KAI6LNUE 9U g6l CT-b02IfIoU 62 DECY|IR-Q0 gnkCy-
delnpLr Hislpel mikg gnikcy SNdgpe Aow T°0 yd' MHIND2-Fe2nud U 1 HE Snugcpel
gU g6l CT-boz2lflou gebrofoulslf nug suzcy|ieAseuq nugel SNAgpPs Aou 30 yd" EfUA-
110010 9IKAIELE NICP g6l SNAIP6 2gWufjiIcuel KeJaeUsIeN KOUUfe q92 nudemnuacuie
VIKAieLnudzbloqnis $-2ap (CT-Ebiwel) wif sluel yn2penie AOU 3300 6LUI|6U MEL-
geu (vppianud g\ )* DI VIKAIIeLNUa Aeljiel 6LL0jdLeICY S g6l CT-bo2IoN" Dl62
KIUU qnicy g9z AokPgugeuzelu gee glibpgrizcpeu pnpleidug|2 gel efpAjdinbbe
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NP6k gi6 Yn2melnud ge2 YIOE2A-2bsKiLnu2 KOUULE gi6 L6|9MING KOoU Anitgfiou gel
EfPAALnbbe sni yefpAjdinbbe ge uielr melqel SMI2cPeU T -H NUQg 89-H 12f 6lu6
KOLLE|F[IOU SN PpeOpICUIEl’ qI6 9n} 616 9XI9|6 yuoLqunud gel EfPAALnbbe piumelzy’
MOQNILCY 20W1f q92 NUAemnuacpPie EbILELRIP 6UfRIIUAEU 12] D62 MElfEkeU |I606l
KOLLE|I[IOUEU SMI2CPUEN 89-H N 3-H 20MI6 89-H NUg \-H AOL" DI626 KOLLE|I[I0UEU
pe2(gndeu qie demnuacpre yYuoLquNua gel AeLplI6peUEy 2MNpP2(IfNEUEU g62 DECY|Iue
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Eueldisiuiuienudey gu N6fIOXAQECY|IH-QRY NUQ t-eRP 912 1gpelnudauwogs||e
popeu deseldr’ qgez qie pelgel CAclopexgulude gqe2 DECY|IN2 616 SMI2CUEULOLL
gn2 elu6l BOOf- NUQ IMI2[KOULOLWIIION 6luNePeUppIqnud 30 ) DI6 9XI9|6
vuoLqunuad gel EfPAGLNbbe mgle nw |g2f \ KCI\WO| sueldefiecy adnuzdel g2 qie
demnuacpre edngrolg|e YUOLqUNUBE-eRY KQUULE WQA|ICuEIMEI26 IN]-RRP 6LUY|-

[6U M6Lg6N’ IUgEIt-ERP 6UOJI2IEL NUg Ju2CP|IeA6Uq bLofouieLf MILg Nug 20WJ1f

gu CT ebiweLizielf DIe26l gpelnudanslancy Kouuge qie Bligqnuad gez v|KAjieLnude-
bLogngre ¢-pap 1V qie26L DOKIOLILPEIS 6LK|FLEU" 160OCY 20]|f6U Ip20|nf6 Yn229deu

Aokz2icpnd deflo ey melqel:

MeO_ -
x5
H

4-65a
Gewiinschte Anordnung Energetisch glinstigere Anordnung
45.5849 kcal/mol 39.1129 kcal/mol
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5 Zusammenfassung und Ausblick

[ ABL9NL qI626L DI226LIIfIoN KouursU Nurskancunudeu sni 2AUIP626 g6l DECY|IUK-
6LJ2LLNKINL g62 21auelAciU B qnikcPAelnpPLl MeLqel” DI6 KELU2MNKINL NUeL2Cl6l-

gel 2ICy AoU geu 2nKiney elvldel dgudidel Asiplugnudel’ qie 9)2 JULIPIOL2CU6
IN6QIKSWEULe gudemelqel Melqel’ moqnicy KLensiezlefeusel gnzadeacy|o226l Melk-
geJ KQuusy:

DI6 2A\U[P626 (6L DECY[IUKELU2ILNKINK-T 6LL0|Ar6 PIekpel NP6l 61U6 |NDY 9n2 JL-

6U ¢-S° DI6 2AU[P626 (62 [lI6U2 KOUUIE MpP6L 6lIu6 ANVE 9n2 V|g6ePAR3 Nug
Kefeusce(g|¢-¢ qnicpdeinpie melgeu ¢pplgnud a7 )

o)

P H

7~ _VMAR

o P!
E/\/\: — | + Pz o

\/)\/J | OTBS
E:COZEt
4-1 4-2 4-3 4-4

Abbildung 91 K6M02AUfU626 T g6l DECY|INKELURLLNKNL

VIO6UAQ $-3 MNLQ6 U 6luel 26cpz2(n del 2AU[Pe26 gn2depeuq AOWI [If6LI[NLP6-
KIUUeU WIQ6PAQ $-TT WIL 61U6L R629WIIIN2PENE6 AOU o0 Pelde2(6||f MeLqel” EIU6
MIHO-HOLUEL- K 69KII0' KE6QNKIIOU 20MI6 2NP2[ILN{IOU2L6IKIION 26(S[6U Y|q6UA]
$-TT SN Y|IAIpLlodlg -\ NW' q92 Wif g6l 9CAIeL6el WNXI|IgL -8 SN AeLpiugnud
$-@ Legaiel6 NuQ 2CcP|IeNICY UICY LeqniKiAeL Yp2bgjinud nug OXIqefioy DIEUSY-3

USCY 26CP2 2N6U WIf 6IU6L Q629WIIIN2P6EN[6 AOU o0 [I616N®PIIqnud 35 )’
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1. Wittig-Horner

o 2. Reduktion
3. Substitution PN
/\/ﬁ)k \(\/\Br
N7 H
4-11 4-7
(0]
o O
N~ Yo 1 Reduktive Abspaltung H
Allylierung an 4-8 \ ) 2. Oxidation
R |
| Ph |
4-6 4-3
4% Uber 6 Stufen
Abbildung 92

2A\Ufp626 ge2 V|qepPAg-3°

VIELUIIIA 12] 62 epellg|2 Wodjicy demez26U’ DIy NP6l 61U6 AIMID K6IKIOU
gne pPo2bpouinwpLowIgt-T¢ NUQ VIgepAq ¢-T3 Peksnafe||eu

DI6 AWVE 6L0[ar6 2CUlISNICU SMI2C6U g6l V|qePAGH-3 Mg geW [IfELInipe-
KSUUreU 2lAKefeugCslg|t-¢ SNW [U6U ¢-5° DY2 [leu |90 g2 nufeuupgle2 T:T
@6elWI2cy SMI2cUslU el demnuacui@diu-bhognKe ¢-S9 NUQ gell Sufl -E6|KIU-YU-
bLOQMKE ¢-SP AOL' Me|CP62 IU 6lU6l gu2CPlIeA6Uqel [NDY SN g6U DECY|IUgHTY
nuq ¢-Jp Lesdiele’ Sn2gulweuds|ge2e) KOUU6 DECI#T NP6L gcuf N6y Wi

6lU6L @6291IIN2P6N[6 AOU 390 Peldears||r melqeypplgnud g3 )
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? EtO_~ 4 5 : X
o} OH
N 4-2a
| + Ow/\)
| OTBS 43%
o} OH
4-3 4-4 4-2b

(4-2a/4-2b) = 1:1

~_-0._0
H
OH . OH
34% !
a
4-1a 4-1b
1 1

3% Uber 8 Stufen

Abbildung 93 2A\uUfu626 g62 DECY|IUG-T"

DI6 II{6LUILIA A6LL0|AI6 BONEEU SN 2AUIPE26 6L DECI|IUKELU2LNKINL KOUUIEW M-
el Aslmeugnud gel OXA-cobe-Nwgdelnud 1w 2cp|n226|2CPLiL qricPasiipPLL Mel-
qew’

D6k A6kanClY 92 DECY|l-SS INn2 V|AFIKOUO| $-S3* M6|CPEL MI6gELNI NP6l gLel
2[n16U gn2 pPeUoi-S\ Nuqg cAcjobeurgqieiy-s8 Peldez(e||f MnLge’ 12f Ae2Cuelf6Ls
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H \Oxy—Cope—UmI. ﬂ H oH
me = ) = Of 5= - O
H OMe
) OH Y o OMe

4-23 4-26 4-27 4-28

Abbildung 94 2\u[Ue26 (62 DECY|IUG-SS"

DI6 2A\U[P626 Q62 JMCACINAt-SE I2f snugcpal 61ojaLeicy A6LIne” |U g6l OJ-
dezcpLifey MNLgeN 61U6 KEQNKIOU WIf 29W9ILNWQgIoglq’ GUaugLgqqiiol 20MI6
2CcMlIeNIcy qle OXA-cobe-nwjgdelnud qnicpdelnpls’ gie gjekquudz uicyr qg2 de-
MU2CPI6 DECY[INY-SS' 20UQ6LU 92 [20U6K-30 WIf 6IU6L YN2P6ENi6 AOU TOo?

npeL Iwede29Wf A6l 2fneu eldepeu Poypplgnud g )

H 1. Sml,-Reduktion H
OoH | @ DA OMe 2. Grignardaddition /
60% y OMe 37% .
OMe H o)

H OH
4-27 4-28 4-26 4-23
H
Oxy-Cope-Uml. 0]
46%
H
4-30

10% Uber 4 Stufen

Abbildung 95
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EIU 9|[6LUSMIAGL YU2YIS MNLge gnicudelnpll’ pel qel suare||e qe2 CAcjobsurgqieuz
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6 Experimenteller Tell

6.1 Arbeitsvorschriften
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6.1.3 Saulenchromatographie
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6.2 Synthesevorschriften
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