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e CoaepxaHue nekuum:

|.  Kngkokpucrtannmyeckne cekTopo- n KOHycoobpasHble MOHOAEHAPOHbI «Percec-tnna»
« buonogobue npu cozgaHum cybbeanHuLbI
*  XuMwn4yeckasi CTPyKTypa u CUHTE3

«  CTpykTypoobpasoBaHue B Me3odasbl

[Mpn noagroToBKe NeKLUMN UCMONb3oBaHbl MaTepuarnbl 0030pHON CTaTbM:
Sun H.J., Zhang S., Percec V. From structure to function via complex supramolecular

dendrimer systems // Chemical Society Reviews. — 2015. — V. 44, Ne 12. — P.
3900-3923.
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(cneBa) U aHN30OMETPUYHOro, KOFIOHHO-NOAOOHOro BMpyca TabavyHoun

MO3auKu anm
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MexaHn3m camMmocO6opku BUpyca Taba4yHoOU MO3anKu

(b) — -
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Pﬂ,u, CEKTOPO- U  KOHycoobpasHbIX MOHOLEHAPOHOB Ha OCHOBE
NPOM3BOAHbLIX  rannoBon U1 BeH30MCyNb(POHOBON  KUCMOT  OblS
CUHTE3MPOBaAH Hay4yHoM rpynnon nop pykosoactsoMm V. Percec’a. OHu
coboun npeactasnalT ampudpun, B KOTOPOM MOXXHO BbIAENMUTb TPU YaCTW:
rMOpoMUNbHYD (PYHKUMOHANbHYO rpynny (apex group), apoMaTuUyecKyto
YacTb, YBENMYMBaloLLYOCS C POCTOM HOMepa reHepaumn MoHodeHapoHa
(branched body), n nepedepuinHyto 4actb (periphery group) — ankusbHble
OKOHYaHus1.

Generation 2 Dendron

- - 012H250—@
Periphery Group ‘<:>_/ G

CyoH20
Branched Body / \
OMe

Cszﬂzso‘O\
0‘§\_>—J Apex Group
C|2H250‘<>—/ f\

Generation 1 (G1)
’\ or minidendron
Generation 2 (G2)

Virgil Percec
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(“ XumMuuyeckue CTPyKTypbl MOHOAEHOPOHOB

Constitutional Isomeric Self-Assembling Dendrons from Percec Laboratory
@ H(CH1 204X ) FCFn(CHIOLT)-X (©) CHy(OCH;CHa)04T)-X () ¢, Hy50

H(CH,);,0 F(CF2)m(CH,),0 CH;3(OCH,CH,)30 Ci2H250 @
H(CH,),0 F(CF2)m(CH2),0 CH;3(OCH,CH,);0 C1oHa50 & )0 )X
X X X
C12H250 OC2Hzs
H(CH3),,0 F(CF2)m(CH2),0 CH3(OCH,CH2)30 C12H250
O OCy2Hzs
H(CH2)+,0 F(CF2)m(CH2),0 CH3(OCH,;CHy)3;0 X O O
H(CH2)120-©-X F(CFz)m(CHz)nO-Q-X cna(ocuzcuz)so@x @
H(CH_)120 F(CF2)m(CH2),0 CH3(OCH,CH,);0 e
R m+n =10, 12; 1225
m=46,8 C12H250'@_\0 OCy2H2s
(e) 0 "§ o—<pFcocHs ) ()
2 oNn m W),
0 g n=1-3 m=0-3 0 O
RO‘«: :>)_(_.) n /—~
o N OCHZ),,,X H HO(CHZ)n@O Q OC12H25
p m=0,2 C12H250 n=13

n=13 p=01
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XumMuuyeckue CTPyKTypbl MOHOAEHOPOHOB

Self-Assembling Dendrons from Other Laboratories

Kim Laboratory  Schliiter and Mezzenga Laboratories Wiesner
) CaaHas . NH; * Hult Laboratory Laboratory
(l) 1197923 (J) _/_/ " ;
iz SR o/ RsoO, (k) 0 )
N”\/\g o\“@ 0 0"‘-(:1"’*'31 CoczzHas
= OC.H
J/l o) = HO 0 HO 22H4s
HN \_, RSO, et
CiHzt0 NH; + (o)

with R = (CH2)p.1CHa, n = 12, 14, 18
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Bnonuoreka CMHTE3NPOBAHHbLIX MOHOAEHAPOHOB U UX
camMoopraHmsauma B cynpamMorneKyrnsapHble arperatbl 1 me3odrasbl
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Spuayey  Prai p2mm . c2mm ®y: p6mm @y pdmm  dF:Pémmm  Pmna Cub: 1a3d Cub: Im3m (1) 12-fold LQC Cub: Pm3n Tet: P4,/mnm Cub: Im3m  ®y: p6mm
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“5+% MNonapHo coeanHeHHble PoKanbHLIMM TOYKaMU AEHAPOHBLI U UX
camoopraHusauus

(b

ce &
Janus Janus polymer
H-slide SF-?ide

}
Self-repairing z: 1

G —
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-

(51375514
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AN

CDh, superlattice
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Mepexon oT CeKTOPOOOpPa3HbIX U KOHUNYECKUX MOHOAEHAPOHOB K
ANCcKoobpasHomy u chepuyeckomy Npu yBeniM4eHMU Homepa reHepauum

Me3reHHoro pparmMeHTa

G1 G2 G3 G4
Solid angle (a): ox=ij'-E
- ,1
‘ ‘ ‘ Projection of ,_2m _ 360°

solid angle (a’): a=—=

a = 30° a=120° a = 180° a-360° u M
G8 G7 u = number of monodendrons
G6
2
For Pm3n phase: u= _N&g

per cylinder stratum or sphere
o’ = 360° o’ =180° o’ =120° o’ = 60° 8M
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| Busyanusauusa v aokasaTenibCTBO CyNnpaMosieKynsipHOM
opraHu3auuMum MOHOOEHAPOHOB MeTo4aMu aHanusa

(@) . n #End (b)

s ":-};&s‘ﬁ, g P6mm
get e ] Hexagonal Lattice

{ Qyoo - Qy10 - Qaoo = 1:v3:2
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.::....’- k d‘w (d‘o‘ » \Jdn: 'dew

Doy = 2x(dyyy) IV3
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UnniocTpauus gokasaTenbCTBa refIMKOUOHOW CTPYKTYpPbI

KOJIOHYaTOro arperarta

(b) ~1/c 3,4Bn) dm8*G1-CTV (d)

helix ~1/P
axis L=5

L SR s efe w

(a)

--------

6 x 10 (deg-cm*dmol)

- o e E 4 4‘:‘ .
- Q- - e
g a=b=343A, c=18.5A
K| triple-12, helix 12
O helical features *:..:: tilt features S |

|
8..

fiber axis

@ it features
short range helical features

s’gtg;:z'::gxs’ = (hkO) lattice reflections
@ = 360°/5= 72° = |ong range helical features

c=50Ar=7.0A stacking along the column
P=5xc=250A = axis features

Y T Y T Y T
180 200 20 240 260 230 0 20

Wavelength (nm)
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lenukouabl pasnIMYHON CUMMETPUMN

H(CH;),;O—@-CHIO
o] 0 7
H(CN:)uO-< >—CH,0 >>_C\
(OCHCHy)s—0
Vs

H(cuz),,o—Q—cnz =
(4Bn-3,4,5Bn)12G1-4EO0-PMA

(a) Side view (b) Side view (c) Side view
Top view Top view Top view

8-fold stacked 8, helix 8, helix
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BrnivsHue ANUHbI anKUIbHbIX OKOHYaHUM Ha AnamMeTp KOJIOHKU

(a) (4Nf-3,4,5Bn)nG1-4EO-PMA
H(CH)nO=Nf~0

(b) (4Ar-3,4,5Bn)12G1-4EO-PMA
H(CH,);,0=Ar=0,

(c) (4Bn-3,4,5Bn)12G1-mEO-PMA

o H(CH,);:0~Bn—0
H(CHZ)nO—Nf-O }?dx H(CH;)1,0=Ar 0
CH,CH,0) ” cn,cuzo H(CH;),;,0-8n—0 SR x
H(CHZ)nO—Nf H{CH;){,0—Ar MO0 (CH;CH,0)m
2)12

180 180
H(CH,), Iy 70t @ m=0, p=4, a'=00° 7O 4160 &
g */2';/./' o0 & = 68 = HCH),| 8
] P ¥ Y . T A —
=10, =6, a'=60" L eof* _.a- 9 g no O-Ar, y=5, u'=72° <so . Wg_ ' oot uoa
— - & | DSES - 0§ o m=1 u=5 o w72° o 0
: 2 4 I — ] -
g 50 120 50 J120~ 250 120 2
E 122 ArBn, y=6, a'=60° E g § =
30 b * - *i a0 Ar = Nf, u=6, '=60° 30 % 30 4EO*PMA' 80
4EO+PMA 160
J20 {60 [ ot 20} 480
0 12 14 e ArBp T ams > 6 8 10 12 14 16 18 TR I RS
(CH,) H Overall R_,,. Length (A) +{(CH,CH,0),,-
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KoBaneHTHO cBsi3aHHbIe U cynpamorsneKkynsdapHo opraHn3oBaHHbIle
nosfimMmepbl, cogepxawwme MOHOAEHAPOHbLI

T N AF
% W
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PasHuUa B TemnepaTtypax nepexogoB ANl KOBarIieHTHOro U
cynpamMoneKkynsipHoro nonmmepa

(4Ar-3,4,5Bn)12G1-nEO-R Tilt View

H(CH3)120—Ar—0, Ar = Bn: @—CH; ; no O-Ar

2 0,
H(CH3)120—Ar-0 1% | ) X
(CH,CH;0),—R R = H; CH,;; PMA =

H(CH,);,0—Ar—0 St il
(a) (b) (c)

140 = J Ar-Bn_R-PMA B 140 Ar-Bn.R-H 1; 20 ..A[-Bn.n-3 . 80 Ar.noO-Ar.nIB
; a
[ @ Ar=Bn,R=H § a 1 I 1
120 T [ R=H— A48 70 i
120 - = : . & . =H— X
3 gy & ] ® ot it A A 60 o 3
' e - ) [ a 1PMA,, =04 :
4 -

100 [ POlymers (P) 4 % wl A | 50 Fmol Li*[ mol 3
] | _.80 40°C s S 1PMA, =05 1 ]
e 0 1PMA,, =04 o [ mol Li*/ mol O 40 1
S § me)-Tm=aocc) 1€ AP o ma | . = \ ‘
= 80 for 1 PMA,, - =60 | - R=PMA ]

AAAAysa ) 30 R
PN y W TR PR - ]
40 3 b R=CH . 1 PMAN" 0.2 ]
k 1 - : 20 Li*/ PMA mru]
60 |-Monomers (M) ., ] 4f N\ 8= [10H=06 =0.6 mol Li*/
I 20 ==l : . mol Li*/mol 2 h
¢ A A3 I ] 10 mol 1
! ® On=4 ] ! ]
40 1 A 0 el BN MIDP O AP BOX 20 | B Y 1 1 " L 0 [ R | &85 1 A 1 A L
1 2 3 4 0. 04 06 08 10 1.2 00 02 04 06 08 10 1.2 00 02 04 06 08 10 1.2

n ‘ LiOTf (mol/mol) LiOTf (mol/mol) LiOTf (mol/mol)
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% BnuaHue pnuHbl nepudepun Ha TemnepaTypbl NepexonoB

(a) (3,4,5Bn)12FnG1-4EO-OH (b) (3,4,5Bn)12FnG1-CO,H (c) (3,4,5Bn)12FnG1-4EO-PMA
F(CF2).(CHa) F{CF2){CHo)w! F(CF2)u{CHz)m 5 >
F(CF;),{CH2)0 FICF2)4{CHa)0 F{CF3){CHz)mO %
CH,CH,0)H H CH;CH;0)4
F{CF2),(CHy) men = 12 F{CF;),(CHy).0 e F{CF2){CH3)mO A
100 F .
: L T- 5“’. 50 200 t. Tm e 200 A T. L T,“ B 4 60
aol'T"'* L& [ ™ To, N PP MTe ;0D | ol s
o OD = = ~160}F0D I_o _160 | e
%eo'- {408 % =R .3? £ Bocns o--° “"°§
s | i i $120 i -30% 2120 i J453
E aof % F g g
Sl P p300 & o f o iBO- J40o
§ 20" > § {1202 § S
= “r s = @ 135+
of 420 “®r @n “@r i 430
[ 410 L]
20 F oF ok 4125
K k 410 K k k Siaay 20
_40 L 1 A ' A 1 'l 40 L ' A L A 0 _40 A 1 L A
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
n of -{CF,),-F n of -(CF,),-F n of -(CF,),-F
(d) (4Bn-3,4,5Bn)10FnG1-4EQ-OH (e) (4Bn-3,4,5Bn)10FnG1-CO,H (f) (4Bn-3,4,5Bn)10FnG1-4EO0-PMA
(3,4,5Bn)10FnG1-4EO-OH (3,4,5Bn)10FnG1-CO,H (3,4.5Bn)10FnG1-4EO-PMA
F(CF)4(CH2)m0—A—Q, F(CF3)o(CH2)mO—Ar=Q F(CF2){CH2)yO—Ar % &
F(CF3),(CHz)nO=Ar=0: F(CFy3),(CHz)O=Ar=0 F(CF;HCH;),O—N{b—g %
CH,CH;O)H H CHyCH,0)
F(CF3)n(CHz)mO—Ar men =10 F(CF3),(CHz)O—Ar men=10  FICF2)({CHz),0—Ar-0 m*n =10
120fe 1,; BT, Ar=Bn b 240 |-® Ty ™ To Ar=Bn 4 200f*T,; mT,,, Ar=Bn ]
b Bn: o Bn: (- - e b
100 |-® T; W Tg,, Ar=no O-Ar 4 [ ® T, O Tgyy Ar=no O-Ar t 8 Ty, Ar=no O-Ar 1
[ 200 | : | 160 1
O - -
g | €160 - gros ]
g 60F e 4 ]
g : g 3 Bn=120°C % 80| ]
— g 4of g12of - g | 1
1 @, i L 4
§ 20 E : E i ” 1
9 i 80 e R L
L X ®
ofe k : B ’ ol °
20 2 k o lkf L A A _40 L L ' A
g 2 4 0 2 4 2 a
n of (CF,),-F n of -(CF,),-F n of ~(CF,),-F
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nosimmepusaummn

(a) _ £33
M” ?o-.gdgs— 20000 — _ | %!
— §® R

(3.4,58n)*1262-CO,-S ! 2 _PMA i% \

MW = 2215.6 .&g " =u'/DP(5) =3 e

(3.4,58n)12G2-CH.-MA .
PS 'J" =2

MW = 21536

p"=u/DP(5) =4
o, ./ (3.4,58n1262-C0.-S
x=" cH~Y

/
o)
or _CH,?J}_ “
(3,4,58n)°12G2-CH,-MA 3 : }‘ !
| 3\
w 4

(34.5Bn)?12G2-R  (3.4,5Bn)212G2-CHMA » = 1: DP =1 u™>p -
) M., = 32400

oy 2o{CH)H W=15a=765 A
(3.4,5Bn)?12G2-CO,-S

AT M, = 32100

MM, =13-20
| M, = 40,000 - 3,500,000

R = CO,CH,, CO,H, CH,0OH
for R=CO,H, p =12 = 96/8
a=683A+04

w = number of dendrons per sphere DP >y

i’ = number of dendritic polymer repeats units per sphere DP > 20 (PS)

u” = number of polymers per sphere DP = 15 (PMA)
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(@) Helix-Coil Transition ~ (°) My = 1.26 mg
V|3MeHeHMe ANMVWHbI MaTepunana g:‘; éﬂ*’m
npuv nameHeHn KoHpopmMmauum Z:*‘» ER @a
OCHOBHOW Lenu nonumepa c e —
camMmoopraHmyrowmmmncs 1
AeHApOoHaMM ” LoSSmbe S
l ~
4 I
(d) 50 L~ 7.5 mm (+15%)
methylcyclohexane g“{ —a—m=8 T
A 8.4x104M g - BBl o l‘i
—A—=m=12

1 —e—m=14

B 5 T
400 450 500 o~ 20 40 60 B0 100
A(nm) Temperature (°C)
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D,OHOpHO-aKLl,eI'ITOprIe MaTepuasnbl C UCNOJIb3OBaHUEM
cynpamMosekynsapHbIX CUCTEM
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bnaropgapto 3a BHuMMmaHue!




