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In 1992, peptoids, a new class of biotic foldamers emerged [1]. Peptoids, i.e. N-substituted glycine oligomers, 

represent a unique class of protease-resistant peptidomimetics that closely resemble peptides. However, 

substitution of the amide nitrogen reduces the ability to form intramolecular hydrogen bonds and, 

consequently, the factors governing peptoid folding are different. Tertiary amide bonds in peptoids generally 

exist as cis- and trans-isomers in equilibrium. The adoption of stable secondary structures relies on the ability 

to control this equilibrium, which in turn depends to a very large extent on side chain chemistry (electronic 

factors, steric hindrance, ability to form hydrogen bonds). Our group has enriched the peptoid toolbox by 

proposing several cis-inductive side chains, and in particular the tert-butyl side chain [2]. Steric hindrance of 

the tert-butyl group has a profound effect on the cis/trans isomerism of the peptoid-amide bond, which 

adopts an exclusively cis geometry. This side chain has already shown its ability to strongly stabilise 

polyproline I(PPI)-type helices [3]. However, steric hindrance of the amino group of the NtBu unit has so far 

limited its incorporation using solution-phase protocols. Here, we report the first solid-phase syntheses of 

peptoids containing NtBu units, using a modified submonomer protocol. To demonstrate the effectiveness 

of this new protocol, we synthesized a series of homooligomers with up to 12 NtBu units and applied it to 

the synthesis of various peptoid oligomers with sterically demanding NCα-gem-dimethyl side chains (mimics 

of proteinogenic side chains) [4]. 

 
Figure 1: General scheme of solid-phase synthesis to obtain oligomers containing tert-butyl enclosed lateral 
chains 
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+RPRJHQRXV DGYDQFHG R[LGDWLRQ SURFHVVHV IRU WKH UHPRYDO RI QDQRpSODVWLFV LQ
ZDWHU

/RQJURQJ JvqHs 5LOOHV yf0.)vRHs yRKDPDG 2.P0yfkHo
sgt 8QLYHUVLWp &OHUPRQW $XYHUJQHl &OHUPRQW $XYHUJQH ,13l &156l ,&&)l )mRIuuu &OHUPRQWm)HUUDQGl )UDQFHo

(XULQJ KXPDQMLQGXFHG GLVSRVDO RU QDWXUDO ZHDWKHULQJs SODVWLF LV SURQH WR IUDJPHQWLQJ RU GHJUDGLQJ LQWR VPDOO SDUWLFOHVs
ZKLFKs GHSHQGLQJ RQ WKHLU VL]Hs FDQ EH GHILQHG DV PLFURSODVWLFV GyxVs H �P WR m PPi RU QDQRSODVWLFV GkxVs H WR HLLL QPi
3H7A RKH VPDOOMVL]HG SODVWLF IUDJPHQWV SRVH D JUHDWHU WKUHDW WR HFRV\VWHPV DQG KXPDQV WKDQ ODUJHU SODVWLF SLHFHVs ZKLFK
KDV DWWUDFWHG JOREDO FRQFHUQA 0Q SDUWLFXODUs WKHUH LV D ODFN RI NQRZOHGJH DERXW WKH HQYLURQPHQWDO EHKDYLRU RI kxV GXH WR
WKH VPDOO VL]H DQG FRPSOH[ FKHPLFDO SURSHUWLHV RI kxVs DQG WKH OLPLWDWLRQV RI FXUUHQW GHWHFWLRQ WHFKQRORJLHVA )RZHYHUs
WKH FXUUHQW XUJHQF\ OLHV LQ GHYHORSLQJ DQ HIIHFWLYH DQG VXVWDLQDEOH DSSURDFK WR GHJUDGLQJ kxV LQ ZDWHUA

0Q WKLV VWXG\s ZH IRFXVHG RQ DSSO\LQJ GLIIHUHQW KRPRJHQRXV DGYDQFHG R[LGDWLRQ SURFHVVHV GfvxVi IRU WKH UHPRYDO RI
QDQRMVL]HG SODVWLFV IURP ZDWHUs HYDOXDWLQJ WKH LPSDFW RI GLIIHUHQW qCMLQGXFHG R[LGDWLRQ SURFHVVHV RQ WKH DSSDUHQW FRORU
DQG WXUELGLW\ RI WKH VXVSHQVLRQs PLFURVFRSLF PRUSKRORJ\s G\QDPLF VL]Hs PRODU ZHLJKWs qC FKDUDFWHULVWLF DEVRUSWLRQs DQG
LQWHUPHGLDWH SURGXFWVA 2SHFLILFDOO\s WKH G\QDPLF FKDQJHV RI �v)s )TvTs DQG •vv) GXULQJ WKH UHDFWLRQ SURFHVV ZHUH
PRQLWRUHG XVLQJ IOXRUHVFHQFH VSHFWURSKRWRPHWHU DQG KLJKMSHUIRUPDQFH OLTXLG FKURPDWRJUDSK\ G)x.bi WHFKQLTXHVA

RKH SKRWRDJLQJ RI kxV LQGXFHG E\ SKRWRMEDVHG fvxV LV VKRZQ LQ WKH µLJAHA RKH OLJKW FRXOG LQGXFH kxV WR JHQHUDWH
UHDFWLYH R[\JHQ VSHFLHV G•v2is LQFOXGLQJ �v)s )TvTs DQG •vv)s ZKLFK VXEVHTXHQWO\ DWWDFN WKH VXUIDFH RI kxVs UHVXOWLQJ

LQ WKH SURGXFWLRQ RI \HOORZLQJ
GLVFRORUDWLRQ DQG KXPLFMOLNH FRPSRQHQWVA
RKHVH SURGXFWV DUH DOVR SUHFXUVRUV RI
•v2s XOWLPDWHO\ FRQWULEXWLQJ WR WKH
R[LGDWLYH GHJUDGDWLRQ RI kxVA
fGGLWLRQDOO\s GLIIHUHQW OLJKW VRXUFHV
GqCfs qCz DQG qCbi FRXOG LQIOXHQFH
WKH FRPSRVLWLRQ DQG DPRXQW RI •v2
JHQHUDWHGs WKHUHE\ DIIHFWLQJ WKH UHDFWLRQ
WLPH VFDOHA µXUWKHUPRUHs WKH LQWURGXFWLRQ
RI R[LGDQWV G)TvT DQG µHQWRQ UHDJHQWi
VLJQLILFDQWO\ LPSDFWV WKHVH SKRWRFKHPLFDO
SURFHVVHVs HLWKHU SRVLWLYHO\ RU QHJDWLYHO\
GHSHQGLQJ RQ WKH OLJKW VRXUFHVA

)LJrl 2FKHPDWLF LOOXVWUDWLRQ RI kxV SKRWRDJLQJ EHKDYLRU LQ ZDWHUA

RKH TXDOLWDWLYH DQG TXDQWLWDWLYH DQDO\VLV RI kxV LQ WKH fvxV DQG TXDQWLWDWLYH PRQLWRULQJ RI •v2 FDQ KHOS XV WR
XQGHUVWDQG WKH EHKDYLRU RI kxV LQ WKH HQYLURQPHQWs ZKLFK DOVR SURYLGHV D VFLHQWLILF EDVLV IRU WKH GHYHORSPHQW RI HIIHFWLYH
QDQRMSROOXWLRQ FRQWURO VWUDWHJLHVA

$FNQRZOHGJHPHQWV
RKLV ZRUN ZDV VXSSRUWHG ILQDQFLDOO\ E\ fk• fvxkfkvx DQG bKLQHVH 2FKRODUVKLS bRXQFLOA RKH DXWKRUV WKDQN
5XLOODXPH CR\DUG IRU KLV YDOXDEOH FRQWULEXWLRQ LQ 0bIy2 DQDO\VLVA

!��!��:�"Ĺ
ŒƐœ [XQDLGs yAs .LXs 2As bKHQs 5As HW DOAs TLThA RUDQVJHQHUDWLRQDO LPSDFWV RI PLFURGQDQRiSODVWLFV LQ WKH DTXDWLF
DQG WHUUHVWULDO HQYLURQPHQWA [RXUQDO RI )D]DUGRXV yDWHULDOV aahGxW zis HhLTSaA
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