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1.1 Macrocyclic peptide antibiotics
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macrocayceclyeel i ¢ @Pprequtmedessys | | ¢ et i Weasn
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be c¢chemical inty thegglycopkptidsi likeevahcomycif, teicoplanin

and ramoplanid, the polypeptids such asactinomycih*® and the lipopeptides,
represented here lolaptomycir® as shown in Figure. 1
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Figure 1. Examplesomacr ocycl i ¢ peptide antibiotics.
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Figure 2. Vancomycin and its binding interactions witAc-Lys(Ac)-D-Al-B-Al-@H a n d
Ac-Lys(Ac)-D-Al-B-L a©OHl i gands.
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Figure 3. Structures of vancomyciDE-ring peptidomimetics
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t he aatmawi ttyhe a*f i gi nal one
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T\CI C\'Ri”*
Ru=
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Figure5.We ldlef i ned ol efin. metathesis catalysts
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activity.

Fmoc-PAL-PEG-PS Resin
28
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16 Vanc omyrimt s accefRsddAOndbygrocyclizatior
rieffosing metathesi s

Previ owaslhyolw@g h aetg t datalie bi ar yl ether brio
coubdeff ecmiimiec kegeidt Ihhegrr -dli, sSubsti tuted tri a
usi ndg)- aBulfime di at eadl kaymiedec |l i clkc heycebsb,addi
respetitBiovdl-vand -di substiit abrr@bep@cr ocycl i c
vancomyEriimg m3 Maincds0s howed an excell en:
resembl anccoer rtespbhding pastf odndy almye o mpt
model i nBncour agbdsebyr eanbn alweyr designe
1 ,t5ri dbzdldged vCaDnEciomymdiZmasuccesyhtolhlewgi z e
feat RuAAG ma cr o°Bicyclicihexapeptidei2 was found to bind
D-Ala-D-Ala albeit with al100fold lessaffinity compared to vancomygcimndalso

mimic 42 did nat display anyantibacterial activity
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N N
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39 38 40

= 1) [Cp*RuCl];
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- (o] H : H
H H
,NY\NJ\, JH/ )k/NBoc /N\[(\NJK_/N
N : Ho

S c h elnie Synt\.haersocsmyoo‘lurs|mi|gm<alccsyocl iZxatrieomor t.ed by Zhe

The strategy odppRICdmars €l isvg mi mi c

vancomyrcd nl.i near 43wd nthadepmtri chd | ylI functii
wi th &3l uwsbst he catalyst ahdvabi opthioege
compl ex meixddhtraes t e fT@o nteornst.i nue t he sear
vancomycin mimics a novel eagdrgirapiacihf iwcaast
wasntroduced by coambahyngdrmabeoacyml i ze
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Schelh&ynt hédsicycodic pentapeptide. vancomycin mimic

17 Aim and outline of this thesis

Theul timamBdresearch descr iwladeds gint hebhi ge
bi ologically -aoatipwmaaerdoacnyccolmycc i .pRerpetviidoounsi n
researedhl@adhtwiwar vyl esi hevabcodgein can be
1,-5i substituted triRezAMAEC medred Alyetsh ouzspilinige
sudh c yvca nicco my criinn gC Dnei MiSksshowed a rel ativ
structural wrebembdpaaodmyci nbi nding af fi
D-Ala-D-Ala is reduced100fold and antibacterial activity s albearetr.al

approaches were followed to explore pos
by either amino acid replacements, intr
a combination of t hes ei mpwroa v el nt hae fbiirnsdt
Chapt,@res2Zri bes t he deasingenw-raQbdg <hbimkihce si s

which theatampoeitvwad dp Xarmy!|l gl ycine inste
at poXalhainonaspar agwanse inmodoertpjor at ed t o
interactions wi t h t he ami de side ch

D-Ala-D-Ala/D-Ala-D-Lac dipeptide. It was assumed that these amino acid
substitutions would be more | o seelsye Imhhkeat p & p tsiedgeu ®1fi c e
vancoinfyhe synt heséeguiamped ossener al opt i mi
with the -ppoer&i paehghgl ycine and Itthe pc
turned out thatsublbiss shadfeti e alpitdcs himismil ay e d
al most t he addyimei a ndi agt abacwvetiyalcoul d
observedtdoAdttihmiyagehdh e s i vsa mowyea ipreed | de
is flexible aadsniebh s caewers amdt g rtefeo r
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sol upthiaosne synt hesis was apparnocsdcait ed i nto
Chapt3desct hdeelpihndhse synthesnigs msmaC®E

timéficyrtinhesi sDuapmrgoachhe SPPS approach
wer e encsouwocheddyr etk anal ogue ss ucecreesFsisfryusitl hye

of al |, the high tendency of racemi zat
during amidethbhomedf oumatioome probl emat:i
coupling reagent s rcaocuel ndi. zbeteicfmanudnldy ,t oa f at vec
from the resin, t he l ow solubility of
efficient purification while protecting
Finally, t he desired compn@awsrisd ss peert & 0 o
Unf ort urhet edmqunt s obt affmed fwetdet o@ana
bi ol ogicall nevhail wagi gmt , this chapter !

preooidri nci ple to aeadsdszdtideeerdd inkgfyEmiind ¢k,
vaomyci n.

| €Chapteihbei cycl i cd@das i pemitinider ionfg tshyes tAeBnC
successfully synthescouzeRu ALl | sttt intge gayn
RCMhet mi xture of dcoouubllslee ed rad eids d me resa ¢ h
ElZdi asterepispagRlil @ympodhd an i mportant
bl ock for the synthe48 s wthi thi dyhel iacl kh
serves as an extra constraint to obtain
vancomyci n.

Chapbedescribes the design and 48§ mt hesi
which the olefinic constraint was insta
synt  hesi zed fberhetxuarpiedpgt e RlekA@nt s a struc
the -AB@d -CDBg systems hawovoe ableemn -ltibkd icroe
conformation of the peptide backbone. E
4 &va s a bl BAla-DeAlalvithradomparable affinity as vancomycil.263
10* versus 4.23 10° M2, the highesK, found within this series of vancomycin
mimicd This clearly showed the important contribution of the alkene bridge in
maintaining the overalkkonformationof hexapeptidel8 as a vancomycinmimic.

Gr at i firylinenwgtH tlye, resuk of the ITC measurementdricyclic mimic 48
displayed antibacterial activitywith a MIC value of 37.5@/mL while the MIC
value of vancomycin was 2g/mL. This was the first time that a member of this
class of vancongin-inspired mimics showed a reasonable activity as an
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antimicrobial agent.

OSugar CI

N OMe
I N
RuAAC /\)
NJK/N NHQMe :> ‘ o)
\ﬂ/\ )K/N NHzMe
CONH2 10 XaaQ T
o] @ Vancomycin CDE-Ring Mimics
HO o™ vancomycin R = Me (solution synthesis) R=H (SPPS)

45a (X,,' = D-Leu, X,52 = Ala) 46a (Xa; D-Leu, X,o2 = Ala)
45b (Xga' = D-Phg, Xaq2 = Asn) 46b (Xaq' = D-Phe, X,,2 = Asn)
@RCM—coupling-RuAAC @ 46c (Xz' = D-PNG, Xgq? = Asn)
N
Me Nt OMe T
— \
)) )) o i N i NHm
o (o) K [e) H)H/ H N\ 2Me
P A NH i P AL NH o
HN -l
©/\:/ Vancomycin ABC-Ring mimics 47 @/}L/ Vancomycin ABCDE-Ring mimics 48
SchelBi®utl ine of the research described in this t
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Chapter 2

Solution phase synthesis of a-Bhg?/Asnt
1,5-triazole-bridgedvancomycin CDEring

mimic usingRUAAC macrocyclization
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