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in vivo opyavwon RNA

Aopn ( ) POVPKETAG
(hairpin) Ttou epmAEKETALOTNV
avayvwplon TentiOuAo-tRNA

Ko ExeL AvBel pe NMR.

Aopn tRNAPhe amo yeast ( ).


http://www.rcsb.org/pdb/explore/explore.do?structureId=1VOP
http://www.rcsb.org/pdb/explore/explore.do?structureId=1VOP
http://www.rcsb.org/pdb/explore/explore.do?structureId=1TN1

Aopn) tmRNA- MPB (31YR).

Ta ppoowpata gpmAékovtal otnv  oLvOeon
TPWTEVWVY OTTIOKWOIKOTIOLWVTOC TIC
TANPOYOPIEG TIOU  HETAPEPOVTAL OTIO  TO
ayyeala@opo RNA (mRNA) kol katoAvovtag To
OXNUOTIOUO TIETTTIOIKWY SECUWV.

Otav T BakTnploka plpoocwpoTa
avTipeTwIi(ouv  eAAEm pnvopaTa eva tmRNA
(transfer-messanger-RNA) mou cuvdeeTal pe pia
ukpr) mpwteivn B (cvpmAoko tmRNA-SmpB),
evepyorolel ™ Swdkooiae Tng  trans-
UETAPPAONG. H trans-petappaon”
aTeEAeLOEPWVEL T PLBOCWHATA KOL XTIOSIXTAOEL
TIGC ATEAEIC TIPWTEIVEG .



http://www.rcsb.org/pdb/explore/explore.do?structureId=3IYR
http://www.rcsb.org/pdb/explore/explore.do?structureId=3IYR
http://onlinelibrary.wiley.com/doi/10.1002/iub.296/pdf

in vivo opyavwon RNA



http://www.rcsb.org/pdb/explore/explore.do?structureId=2TRA
http://www.rcsb.org/pdb/explore/explore.do?structureId=2TRA

DNA -

Watson - Crick

(anti)
- 00g steen H yewpetpia HG pmopel va emiteuxBel pe eplotpopn
YUPW amo TOV YAUKOOLOIKO SO TNG Ttoupivng (X) Ko
H H avaotpor (flipping)Bdonc (6).
NAH
N
T

(anti)

Nikolova, E. N., Kim, E., Wise, A. A., O'Brien, P J., Andricioaei, I, Al-Hashimi H. M. "
’ Nature, 2011, 470, 498-502.


http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
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V4 Reaction species

AOypEPIOTO TIEPUPEPELOKAG OTIEIKOVIONG Peudo-eheVBepnc-evépyelac (E kcal mol-1) cav cuvédptnon twv F, E) (a-d). b,
Apxkn kataotaon WC and teAlkég Sopeg Steye ppevng kataotaong (ES) Twv dopwv HG. ¢, ZTiyplotuna petdfaong pe xpnon
Tou povtédou CPR (conjugate peak refinement).

Nikolova, E. N., Kim, E., Wise, A. A., O'Brien, P J., Andricioaei, I, Al-Hashimi H. M. "
’, Nature, 2011, 470, 498-502.


http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html
http://www.nature.com/nature/journal/v470/n7335/full/nature09775.html

AAANAovxieg DNA moAutioupivng X TIOAU-TIVPLULSIVNG Ol OTIOLEG (PTLAXVOUV TPLTIAEG EAKEC €
Tnv PonBeia AY Hoogsteen pe pia tpitn aAAnAouvxioc DNA Tou €ival CUPTIANPW UATIKA TNG
TIoAL-TIou pivnG. H TPLITAR EAlka TIaPEUTTOSILEL TNV PETAYPAPT KOl Ba UTIOPOVTE ETIOUEVWG VO
XPNoluoToinBel oav puBULOTIKOG TIAPAYOVTOG,.


http://www.rcsb.org/pdb/explore/explore.do?structureId=1BWG
http://www.rcsb.org/pdb/explore/explore.do?structureId=1BWG
http://www.rcsb.org/pdb/explore/explore.do?structureId=1BWG

Aopn Bpavopatog DNA pe avadimAwaon tumou H-y5. 2tn dopn eAawveTaL n TPLTAN
Ak H-Y5, ot aAAnAeTiidpaosig tov eivat uttevBuveg ya tn doun).


http://www.rcsb.org/pdb/explore/explore.do?structureId=1B4Y
http://www.rcsb.org/pdb/explore/explore.do?structureId=1B4Y
http://www.rcsb.org/pdb/explore/explore.do?structureId=1B4Y
http://www.rcsb.org/pdb/explore/explore.do?structureId=1B4Y
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KpuoTtaAAkr)  dopn P-form
DNA:

H TtpumAn €Alka  amoTteAsital
QTO CUMUTIAOKO TIOAU-TIOLPIVNG
E TLOAV-TTUPLULSIVIKO TIETITIOO-
VOUKAEIKO 080 (PNA) Ttou €xel
SouN (POVPKETAC,.

H é\ka  TOmou-P  eivau
TIEPLEALYHEVN  E€TOL  WOTE Ol
KAlogelg  twv  Pacswv  va
Talplalouvy TEPLOCOTEPO O B-
onov  DNA (&nAadn sivau
EKTOTILOPEVEG QIO TOovV aova
NG €AKOC TIEPLOCOTEPO OTIO
000 oTnVv €Ak A-tutou). Ot
deopol  vdpoyovou avaueoa
oto DNA kot to Hoogsteen
PNA odényouv o0¢ otabepn
EALKQL.



http://www.rcsb.org/pdb/explore/explore.do?structureId=1pnn
http://onlinelibrary.wiley.com/doi/10.1002/bip.360230711/pdf
http://onlinelibrary.wiley.com/doi/10.1002/bip.360230711/pdf
http://onlinelibrary.wiley.com/doi/10.1002/bip.360230711/pdf

ng, X Polymer, 2013, 54, 3427-3442.


http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765
http://ac.els-cdn.com/S0032386113002735/1-s2.0-S0032386113002735-main.pdf?_tid=bea42416-5843-11e3-b060-00000aab0f26&acdnat=1385653557_4eb57133b2f296ef628094d3a380f765

C ZacN=20 f,=0.7 right-handed

AV

,\j\’ ~t \. TN =1 N=N l l

Migg *@I

Ioosmcpavslsc TWV TUNUATWV B
(mpaowo) kat C (UTtAE) Sopwv atmo
TPUTOAUEPT).

Macromolecules 2012, 45, 503-509.


http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952
http://pubs.acs.org/doi/pdf/10.1021/ma2023952

A

(a b Masuda, J., Takano, A., Nagata, Y., Noro, A., Matsushita, Y. Phys.
) (b) Rev. Lett.,, 2006, 97, 098301

Hayashida, K., Takano, A., Arai, S., Shinohara, Y., Amemiya, Y., Klvmko. T. Markov. V. Subbotin. A. ten Brinke. G. Soft Matt
Matsushita, Y. Macromolecules 2006, 39, 9402-9408. 5000, & 0B 103 7RO TEN BHIES, . SOT WIARED

Masuda, J., Takano, A., Suzuki, J., Nagata, Y., Noro, A., Hayashida, K. Macromolecules 2007, 40, 4023-4027.
Wang, L., Zhang, L., Lin, J. Macromolecules 2010, 43, 1602-1609.
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B solvophobicA
B solvophilic B
. Solvophobic C
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Aopeg TToAupepwv TUTIOV ABC 08 SLOAUTN ETUAEKTIKX-PAIKO 0To eva block, pe T gsN=2.0. Ot 0poL f,, g ko f¢
QVTITTPOCWITEVOVV TO OXETIKO WMNKOG Twv block A, B kat C avtiotoxa. ATO aplotepd mpog Ta Oe€La
paivovtalol dopEg popiwv Twv block A, B kau C.

Wang, L.,Lin, J. y of linear ABC terpolyme
<, Soft Matter, 2011, 7, 3383.


http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
http://pubs.rsc.org/en/content/articlepdf/2011/sm/c0sm01079k
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H avakaAupn Twv eAKoeldwv TTOAVHEPWVY eywve TNV dekaeTiar Touv 1950, otav

ot Pauling, Watson kau Crick avakaAuvpav tnv  R-€AKa yla TIG TIPpWTEIVEG KOl
TNV de€loatporn, SumAn Atka yix To DNA 1o 1951 kat to 1953, avtiotouxa.

Tnv O emoxn (1955), o Natta oavakadAupe TO OTL TO LOOTOKTIKO
TIOAUTIPOTIVAEVLIO (KOTOAUTNG Ziegler-Natta) eixe €Akoeldn Siapuoppwaon otnv
KPUOTOAALKN] TOU KOTAOTOON. TO LOOTIPOTIVAEVIO VUTIAPXEL OOV UiypO
APLOTEPOCTPOPWVY KOl SEELOOTPOPWY EAKWY O OTEPEA KaTAOTOON. H HEAETN
QUTN €iXE OLAITEPA ONMAVTIK OUVELOPOPA OTNV XNMED TWV EAKOEWOWV
TIOAUPEPWV POV aTESELEE OTL N PUON SEV £XEL TO LOVOTIWALO OTNV KATOIOKELN
OTEPEOKAVOVIKWY HOKPOMOPiwY SIvovTag TO TPWTO TIAPAOELYMO OUVOETIKOU
EALKOELOOVC TIOAVUEPOUG,.

[MoAvpepn (otepeodiatagn)
1. JoOTOKTIKA
2. JUVOIOTOKTIKO
3. ATOKTIKA ) ETEPOTAKTIKA
4. cis- trans-TaKTIKOTNTX

Natta, G., Pino, P, Corradini, P, Danusso, F., Mantica, E., Mazzanti, G., Moraglio, G. Crystalline High Polymers of R-Olefins, J. Am.
Chem. Soc., 1955, 77,1708-1710.



Direct observation of HO OH

Amidine e *R’I L‘R*
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Helicity induction and memory Salt bridge l

StPMMA  OCH,
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OCHg Chiral

mplement
alcohol Complemantary

Furusho, Y. et al., Single- and Double-Stranded Helical Polymers: Synthesis, Structures, and Functions, Accounts of Chem. Res2008,
41,1166-1180.



A. Helical polymers with high helix inversion barriers +CH C?]fh
-
JTOTIKA EALKOELON TIOAVEPN

MWW 010 T

PTrMA (2)

B. Helical polymers with low helix inversion barriers
AVVOULKA EALKOELON TIOAVEPN)

5 4 5 6
Helical reversal
C. Foldamers R
- R -
1 ¥ H
0 o] =
n N In
Random coil Helical conformation P 8

Yashima, E., Maeda, K, lida, H., Furusho, Y., Nagai, K. Helical polymers: synthesis, structures, and functions, Chem.Rev, 2009, 109,
6102-6211.
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Chromatographic resolutiion
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(C) Dynamic helical conformation of polyisocyanates

£t £ rhanMAWM

Helical reversal

Fo<b
Helical persistence length

3 4

Sergeants and Soldiers effect

(v L EVMVVWWWWWWA (|

Soldiers ~ Sergeants Majority ~ Minority

Left-handed helix

Majority rule
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A. To 1974 o Nolte et al. katagpepav
va SLaxwpIloouv XpWHATOYPOPIKA (e
XELPOHOPPN XPWHATOYPAPIX) TIG
APLOTEPOTTPOYPEG ATIO TLG
OEELOOTPOWPEG EALKEG TOU TIOAVUEPOVG
poly(t-butyl isocyanide) (1).
Nolte, R.J. M.; Van Beijnen, A. J. M.; Drenth, W.

UoT @6 01 é
.

u

Chirality in Polyisocyanides. J. Am.Chem. Soc.

1974, 96, 5932-5933.

B. To 1979, ot Okamoto et al.
TIXPOACKEVAOAV TO TIPWTO PLVUAIKO
EAMKOELDEG TIOAVEPEC (2)
TIOAVEPICOVTAG EVA PN -XELPOHOPPO
povopepeg, To triphenyl-methyl-
methacrylate (TrMA), pe tnv ponBsix
XELPOMOPPWV EKKLVNTWVY OVIOVIKOU
TLOAVPEPLOPOV. TO EALKOELOEC
TIOAUEPEC NTOV TIANPWG LOOTAKTIKO
KO EPPAVIOE LOLAUTEPA LEYAAN OTITIKN
oTpO®N.
Okamoto, Y.; Suzuki, K.; Ohta, K;; Hatada, K;;
Yuki, H. Optically Active Poly(triphenylmethyl
methacrylate) with One-Handed Helical

Conformation. J. Am. Chem. Soc1979, 101,
4763-4765.

Yashima, E., Maeda, K, lida, H., Furusho, Y., Nagai, K. Helical polymers: synthesis, structures, and functions, Chem.Rev, 2009, 109,

6102-6211
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(C) Dynamic helical conformation of polyisocyanates

Lt MW

Helical reversal

Helical persistence length

3: poly(n-hexylisocyanate

. . 4:poly(2-butylhexyl isocyanate)
Sergeants and Soldiers effect Majority rule
12 L IV @C NHC LAV
r/n
r=0.01 r=0.44
Soldiers  Sergeants Majority ~ Minority
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C. EKTOC OTIO TO OTATIKA EALKOELON
TLOAUPEPT (BNAaSH Ta TIOAUPEP TIOU €XOLV
otaBspr) vtiepSopn os SiéAupa), oL Green
et al. avakdAvPav Eva Suvaptkod
TIOAVEPEG OTO TEAOG TNG OEKAETIOG
Tou '80. ATtedel&av, TIELPAUATIKA KO
BewpPNTIKA OTL TIOAV-LOOKVAVISLO TTOV
OTEPOVVTAL OTEPEOYOVIKOU KEVTPOU,
glval plypota 6e£looTpopwy Kat
APLOTEPOOTPOPWV EAIKWV OL OTIOLEG
xwpilovtal peTagL TOLG O€ oNUElx oTa
OTIOLX YIVETOL AVOOTPOPN TNG EALKOG,.
AuTa Ta onpeia avaaTpoPng
METAKIVOUVTOLYPHYOPO LECT OTNV
TIOAVPEPLKN aAvaida. H avaotpon
NG EAlKaC elval Idlaitepa eOKOAN OTX
TtOAV- 100KV Ol . BpgBnke emiong
OTL plat pikpny wlnon (T eloaywyn
XELPOHOPPIaC) puTtopel var 0dnyroel
OUVEPYOTIKA OF PO EKTETAMEVN
oAAayn S pOPPWONG.

Green, M. M.; Andreola, C.; Munoz, B.; Reidy, M. P.; Zero, K. J.

Am. Chem. S0c1988,110,406334065.

Green, M. M.; Reidy, M. P.; Johnson, R. J;; Darling, G.; Oleary,
D. J.; Willson, G. .J. Am. Chem. Soc.

1989, 111,645286454.

Green, M. M.; Garetz, B. A;; Munoz, B.; Chang, H. P.; Hoke, S.;

Cooks, R. G.. J. Am. Chem. Soc1995,117,418154182.

Yashima, E., Maeda, K, lida, H., Furusho, Y., Nagai, K. Helical polymers: synthesis, structures, and functions, Chem.Rev, 2009, 109,

6102-6211.
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Dynamic helical conformation of polyisocyanates

ot i MAwM

o<b Helical reversal
Helical persistence length

3: poly(n-hexyl isocyanate
4: poly(2-butylhexyl isocyanate)

Sergeants and Soldiers effect Majority rule

3 4

Soldiers  Sergeants Majority ~ Minority
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Dan Pantos et al., Org. Biomol. Chem, 2010, 8,4274-4280.
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C. O1Green et al. £dstéav OTL O
OUUTIOAUVUEPLOMOG N XELPOUOPPWV
LOOKL VLWV TIOV TIEPLEXOLV EVAl
EAGXLOTO TIOOOOTO OTITIKA EVEPY WV
LOVOHEPWV KOL O GUUTIOAVMEPLOPOG
Hiypatog (R) kat (S) evavTtiopepwy
LOOKLAVISIWV E ULKPT) EVAVTIOMEPLKN
Tieplooela (ee) pmopel va odnynoet
OTO OXNUOTIOMO OTITIKA EVEPYWV
TLOAU-LOOKLAVLISLWV HE TIEPLOTEL TNG
HiaG EALKOELOOVG SLOPOPPWONG.
AUTO TO LOLAITEPO XAPAKTNPLOTIKO
OVOpaOoTNKe “sergeantsand
soldiers effect” kaw “majority rule”.

Green, M. M.; Andreola, C.; Munoz, B.; Reidy, M. P.; Zero, K. J.

Am. Chem. Soc1988, 110, 406334065.

Green, M. M.; Reidy, M. P.; Johnson, R. J.; Darling, G.; Oleary,
D.J.; Willson, G. J. Am. Chem. Soc.

1989,111,645206454.

Green, M. M.; Garetz, B. A.; Munoz, B.; Chang, H. P.,; Hoke, S;;

Cooks, R. G.. J. Am. Chem. Socl995,117,418164182

Feringa, B. et al,, Soft Matter, 2008, 4, 1349-1372.

Yashima, E., Maeda, K, lida, H., Furusho, Y., Nagai, K. Helical polymers: synthesis, structures, and functions, Chem.Rev, 2009, 109,

6102-6211.
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(b)

ApgigpAho hexa-peri-hexabenzocoronene 1 kaut
OXNMOTIKI QVATIOPACTOON TOV EALKOELOOVE VAVOCSWANVA
TIov oxXNpoTideL

dBaAokuavivn alBepag OTERATOG 4 KOl
OXNMOTIKN QVATIOPACTOON TNG
QU TOOPYAVWONG NG,

Feringa, B. et al., Soft Matter, 2008, 4, 1349-1372.
W. Jin, T. Fukushima, M. Niki, A. Kosaka, N. Ishii, T. Aida, Proc. Natl. Acad. Sci. U. S. 22005, 102, 10801-10806.
J.A. A. W. Elemans, A. E. Rowan, R. J. M. Nolte, J.Mater.Chem, 2003, 13, 2661-2670.
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Detection and Amplification of Chirality

by Helical Polymers

Chiral Amplification
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Yashima, E., Maeda, K. and Nishimura, T. Detection and Amplification of Chirality by Helical Polymers. Chem. Eur. 2004, 10,42-51.



|(b) o

H-
bonding stacking
\ —_—  —

Xepopopwo oligo(p-phenylene vinylene) 11 tov
QEpeL pia opada ureido-triazine. IXNUOTIKN
QVATIOPACTACN TOU TNG AVTOOPYAVWOHG TOU
TETpOEPTC SIUTOEN OUTOOPYEVWANG 0€ EAIKOELOEC CUOOWUATWC.

YOUQVOGIVNG KOL OXNMATIKA
QVOTIOPACTOCN TOU EAIKOEIOOVG
OUOOWHATWHATOG TIOV OXNMaTilEL
TIAPOV TN LOVTWV KOA{ov.

Feringa, B. et al., Soft Matter, 2008, 4, 1349-1372.

Sakai, N., Kamikawa, Y., Nishii, M., Matsuoka, T., Kato T., Matile, S. J. Am. Chem. So¢ 2006, 128, 2218-2219.

Jeukens, C.R. L. P.N., Jonkheijm, P, Wijnen, F.J. P, Gielen, J. C., Christianen, P. C. M., Schenning, A. P H. J., Meijer, E. W., Maan, J. C.
J. Am.Chem. Sog 2005, 127, 8280-8281.
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H evwon 14, amoteAsitalamno
youawvivn Kol VO ETEPOKUKALIKO
KOMMOTLTIOU BaoileTalotnv
KUTOOvN KoL PEPEL aBEpa
OTEMMUATOG,.

(c)

Feringa, B. et al., Soft Matter, 2008, 4, 1349-1372.

Fenniri, H., Deng, B.-L., Ribbe, A. E., Hallenga, K., Jacob J., Thiyagarajan, P. Proc. Natl. Acad. Sci. U. S. 2002, 99, 6487-6492.



JuvBOeTIkn SIMAN éAlka (R)-221 2 3
60R UedlGUY 0AGMe
(R)-2223 terphenyl (R)-22, iou TteplExovv
XELPOPOPPEG opadeg diamidine, Kau
23, To omoio pepel kapfouAa.
IXNMOTIKA QVOTIOPAOTOON TNG
Sopng.

(b)

Feringa, B. et al., Soft Matter, 2008, 4, 1349-1372.
Furusho, Y., Yashima, E. Chem. Reg 2007, 7, 1-11.
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2XNMUOTLIKA QVamop&oTacn TG
ETIAYOHEVNG (META QTIO
ovumAokotoinon pe L-alanine)
EALKOELOOVG OOMNG
poly(phenylacetylene) 31 mou
PEPEL OpadEG aza-18-crown-6-
ether.

R. Nonokawa and E. Yashima, J. Am. Chem. Sac2003, 125, 1278-1283.
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OPE1: R, R' = n-C,;H..

OPEZ: R = n-C,H,e, R' = :*zﬁ./!\/vl\

3

CD silent
OPE2

OPE1, CD silent CD silent OPE1 + QPE2, CD active

Ajayaghosh, A., Varghese, R., Mahesh, S. and Praveen, V. K. From Vesicles to Helical Nanotubes: A Sergeant-and-Soldiers Effect in the
Self-Assembly of Oligo(p-phenyleneethynylene)s. Angew. Chem. Int. Ed 2006, 45, 7729-7732.



ki el ouéeugoe URGODO

w _ W

OR
RO R'O R

OR
7 GZ_PH

OPE1: R, R' = n-C,;H..

OPEZ: R =n-CH. R = ',‘1{‘\/!\/\/1\

)

Toutoxpovn opyadvwon tou OPEL pe to xelpopoppo avarloyo OPE2 kaBuaotepel TOV OXNUATIONO
KUOTLOLWVY KAl SLEUKOAVVEL TNV AVATITUEN EALKOELO WV SOUWV.

To noplo OPE2 &gv £xeL TNV LKAWOTNTA XUTOOPYAVWONG OTAV EIVAlL HOVO TOV, OTAV AVAULXOEL LE TO
OPE1, CUUETEXEL OTNV TAVTOXPOVN AVTOOPYAVWOT KALTIPOCGPEPEL TNV XELPOUOPPN TTANPOPOPLa.

Ajayaghosh, A., Varghese, R., Mahesh, S. and Praveen, V. K. From Vesicles to Helical Nanotubes: A Sergeant-and-Soldiers Effect in the
Self-Assembly of Oligo(p-phenyleneethynylene)s. Angew. Chem. Int. Ed 2006, 45, 7729-7732.
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Stereocomplex

Kawauchi, T., Kitaura, A., Kumaki, J., Kusanagi, H., Yashima, E. Helix-sense-controlled synthesis of optically active
poly(methylmethacrylate) stereocomplexes. J. Am. Chem. So2008, 130, 11889-11891.
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“Optically active” @ “Optically active”
st-PMMA/C,, complex stereocomplex
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Kawauchi, T., Kitaura, A., Kumaki, J., Kusanagi, H., Yashima, E. Helix-sense-controlled synthesis of optically active

poly(methylmethacrylate) stereocomplexes. J. Am. Chem. So2008, 130, 11889-11891.



Cons (R-1 ® 04 % o - W it-PMMA :Mﬁ"
toluene W N W VYN
R J e . -

on | Right-handed helix “Optically active”

. Removal p “Optically active”
SEPMMA | 1; ©)\°H3 of 1 SEPMMAIC,, stereocomplex

complex
\ e (5 wy;,q.z, L AAALb
toluene *s) .l M@L A _‘ bbEL tPVMA RAb bk

Left handed helix

Kawauchi, T., Kitaura, A., Kumaki, J., Kusanagi, H.,Yashima, E.
. J. Am. Chem. Sac2008, 130,11889-11891.
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b) MovTteAo EAIKOC c) Aoun P(p-AT)

Pfukwa, R., Kouwer, P. H. J., Rowan, A. E., Klumperman, B. T , , y of Poly(] A e) | :
Angew. Chem. Int. Ed 2013, 52, 11040-11044.
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IXNUATIONOG OTABEPWV EAKOELO WV
TIOAVIOOKVOVISIWV PECW KATOAVOHEVOU OTIO
NwkeAo (II) ToAvpeplopov tert-butylisocyanide.
Otaplotepoatpopn (M) katn de€loatpopn (P)
EALKOL LTIOPOUV VA SLAXWPLOTOV L [E
XPWHOATOYPAPLO (XPNOLLOTIOLWVTOG
XELPOHOPPN OTAAN).

{a} (k)

—Z=0
i -

Hin

Lyt
[ -

16a: L-Ala, L-Aka
16b: D-Ala, D-Ala
17a: L-Ala, D-Ala
17h: D-Ala, L-Ala

Aopn Tng ToAvpepLkng aAvoidag. H
OMASA R' (CUXVA OAKOOAN N apivn)
€VOLTO TTUPNVOPLAO TIOU ATIALTEITAL
ylax tnv evapén Tou TIOAVHEPLOUOV.

Schwartz, E., Koepf, M., Kitto, H. J., Nolte R.J. M., Rowan, A. E.,

Polym. Chem, 2011, 2, 33-47.
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Steric repulsion

Repulsion between
(@) pulsi between R groups

the N lone pairs

N. N._ MN._ N.__ N R = C(CH
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Syndla
(c) (d)
- Y Yy vy Yy 9
o N._ N._ N. _N  N._ N.
:(:C=N R R "R R R R R
I k
R=CHsCH; ‘less stable helix’ W
N N N

R=C(CHy); ‘more stable helix’ R L

N "N N'“R
RR

IXNMUOTIKN QvaTIapAoToon
ETTAYWYNG EALKOELOOVG SOUNG OTO
moAupepeg 11 o DMSO kat vepo,
BAOKA XA POAKTNPLOTIKA KL
OAANAOUETATPOTTN.

R R
. | “As Prepared" O on —> 11-Me
Polymer ¢ g=59nm
0
1"

&
&
o

URUOOQOaaearl T
EAKTIKEG KOl ATIWOTIKEG AAANAETULO PAITELG LEC OF
Mic aAvoida oAvicokuavidiov .

Mpotewvoueveg Sopeg: EAtka 41 helix ka
Slapopwon ‘syndio’
Xnkn dopun oAvicokuavISiov pe SOULKT HovVAada

TNV @AWVUAOOAQVIVN (Yamada, Y., Kawai, T, Abe J.,, Iyoda, T.
J.Polym. Sci., Part APolym. Chem.,2001, 40, 399-408).

ATmtelkOvIon TBOV WV OTEPEOICOPEPWIV.

CH.N,

Yashima, E., Maeda, K, lida, H., Furusho, Y.,
Nagai, K. Chem. Rey 2009, 109, 6102-6211.
Hase, Y., Nagai, K, Iida, H., Maeda, K., Ochi, N;
Sawabe, K., Sakajiri, K., Okoshi, K., Yashima, E.
J. Am. Chem. Soc2009, 131,10719-10732.

11a

Semi-rigid and
dynamic 9; helix

Polymer without
Helicity Memory

$ In water ‘g
5 N e c
o e 26 O
In solution h-11b h-11-Me
at room temperature g=B88Bnm
Rigid and

Memorized
Helical Polymer

stable 10, helix

Schwartz, E., Koepf, M., Kitto, H. J., Nolte R.J. M., Rowan, A. E.,

Polym. Chem, 2011, 2, 33-47.
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Eikoveg HR-AFM S181G0TATWY QU TOOPYAVWHEVWY SOUWV EALKAG TOV TtoAupepov 15 og CCl, kat
ToAOVOALO (100 °C). AkoAouBei avomtnon (annealing) oe ToAovoALo otoug 100 °C yix 6 pEPEG e
vntooTpwpa HOPG. Ta TtoAupepr oxnuati(ouv pia akauttn eAka (154, pitch ~1.3 nm).

T. Kajitani, K. Okoshi, S. L. Sakurai, J. Kumaki and E. Yashima, J. Am. Chem. Sac2006, 128, 708-709.
H. Onouchi, K. Okoshi, T. Kajitani, S. I. Sakurai, K. Nagai, J. Kumaki, K. Onitsuka and E. Yashima, J. Am. Chem. Sac2008, 130, 229-236.



5nm

10nm

Vriezema, D.M., Hoogboom, J., Velonia, K., Nolte, R.J. M. et al. Angew. Chem. Int. Ed2003, 42, 772.



Muuntikn EvQopwv

Outer part Inner part Quter part

Ol aAvoideg evog KaTaAANAa
OXEOLOOUEVOU TIOAUMEPOUG
QAVOSITTAWVOVTOL OTO VEPO YLO
VO OXNUATIOOVV VO
KATOAUTIKO CUOCWHATWV.

AUTH N TIPOCEYYLON MLMELTOL
TNV OTPATNYLIKA TIOU
akoAovBel n PVon pe Ta
evQupa.

Cyclohexanol

Giuseppone, N., Lutz, J.-F. Materials chemistry: Catalytic accordions, Nature, 2011, 473,40-41.


http://www.nature.com/nature/journal/v473/n7345/pdf/473040a.pdf

Evoopoplakr autoopyavwaon TIOAVUEPOUC: ¢ i i &1 RU &

Hydrophobic Hydrogenation

Compartment in Water O

@®: Ru Catalyst

HO
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. OH
Folding
i R O
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S Helical g H - /
| Ca k& TR Self-Assembly ;  Os-N
\ . \ H
Mo TNV Onuouvpyial  TIOAUMPEPIKWY  OAUCIOWV  TIOU
CUTOOPYAVWVOVTOL WOTE VA TIEPIEXOVV KOTOAUTIKA THIUOTA R-N 210
o€ SlaKpLTeG BE0ELG OTO XWPO, amalteital n avadimAwaon Twv H,_
TIOAVPEPWY OE KOAX KOOOPLOPEVEG VOVOOPXLITEKTOVIKEG [E H'N'R

XOPOKTNPLOTIKA OlUEPLOPATOTONON (OOl PE OUTH TWV
KUTTAPWV) TIOL SNULOVPYELEVA KATOAAVTIKO TTUPHVA .

Terashima, T., Mes, T., De Greef, T. F. A,, Gillissen, M. A. J., Besenius, P, Palmans, A. R. A., Meijer, E. W.
»J. Am. Chem. Soc2011, 133,4742-4745.
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dz0T RT 0O0g 1T 0 URO&el g1 & e0]1

JUvOeon KOl XA PAKTNPLOUOG
OUUTIOAUPEPOVG TIOV
ATIOTEAEITOL ATTIO EVTX
KUALVOPLKO TIOAVEPEG TUTIOU
YNKTpag (EpBoALaouEVO) KAl
EVO TIOAUHEPLKO TUN O TIOU
oVOSITIAWVETOL O
vavoowpatidlo eEattiog tou
OXNMUOTIOUOU EVOOUOPLOKWY
AY.

Stals, P J. M., Li, Y., Burdynska, J., Nicolay, R., Nese, A., Palmans, A. R. A, Meijer, E. W., Matyjaszewski, K., Sheiko, S.S.
tect , J. Am. Chem. Soc2013, 135,11421-11424.
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Name of LC Method
Adsorption chromatography
Partition chromatography
lon-exchange chromatography

Size exclusion chromatography
Affinity chromatography

Injection

FLOW

Of  GGO A
Type of Stationary Phase

solid, underivatized support
liquid-coated or derivatized support
support containing fixed charges

porous support
support with immobilized ligand

\ 4 CHROMATOGRAM

component 1
comp. 3
N I“ (¥

LM

Volurme i
{time)

~

O

U



solution |

column

Nllll e
MICOGH -
f’ \NHZ ""HD;_E

sampler



TéAoc Evotntog

EMIXEIPHZIAKO NMPOTPAMMA
=EX[A
EKHA@EY,ZHKNNA B‘|0Y MABI?D:H / 2007-2013

=m
YNOYPIEIO MAIAEIAL & BPHEKEYMATON, MOAITIZMOY & ABAHTIZMOY  EYPQNAIKO KOINQNIKO TAMEIO

Evpwriaiki Evwon EIAIKH YNHPEZXZIA AIAXEIPIZHE
Eupwmaiko Kowwvik Tapeio

HSE)

Me ™ ouyxpnuatodétnon e ENMGSag kat e Evpwaikrg Evwong



