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Geckos Climb by the Hairs of Their Toes

Larger bodyweight of animal:
more and smaller hairs necessary

A single hair can lift an ant,
1 million a little child
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Non-covalent intermolecular interactions
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tree-like structure







Scheme 1. Synthesis of First-Generation Dendrimers
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We have demonstrated that a protection—deprotection

MsCic 0 scheme in combination with a divergent—convergent—
&@)L OH divergent method is a very efficient route to novel bis-
functionalized dendritic multiester molecules with two

faces, viz. Janus. Using this facile modular synthetic method,

:Ezgcé?ozf;g we have combined nonpolar aromatic monodendrons with
7:R, = R,=OC,,Hx the aliphatic highly branched multiester molecules. Work
HC,,0 toward higher generation bisfunctionalized Janus dendrimers

&\D’E o £ and research on their thermal, self-assembling, and liquid
o crystalline properties are currently in progress in our labora-
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8 R,=0C.H. R,=H 11:R, =0C,H, R,=H
9 R =HR,=0CHx 12 R, =H, R, = OC,Hy
10:R, = R,= OC,H 13:R, = R,= OC,H,s

R,

@ Reagents and conditions: (a) DCC, DPTS, CH,Cl,, rt, 20 h;
(b) H,, Pd/C, THF—EtOAc, 6 h; (¢) THF—HCI (6 M), rt, 3 h

Ropponen, Nummelin, Rissanen, Org. Lett. 2004, 2495.




Janus dendrimer
Non-polar part
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Bat,, Davi, ,Loge, Klen,, Dear;e, q,, Rosen, ,Argintaru, enkwska:
Rissanen, Nummelin, Ropponen, Science, 328, 2010, 1009.

Scientific breakthrough of year 2010,
Chemical and Engineering News (Dec 20, 2010 Vol.88, no. 51 pp. 13-17)




HALOGEN BONDING
The long lost brother of hydrogen bonding!
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Y = C, N, halogen, etc.
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Adduct
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1a -+ 2a
1b * 2b
1c* 2c
1b » 2d
1a*2b

11.290(14)

13.628(12)
16.395(11)
13.62(4)
10.527(8)

12.056(5)

14.483(4)
17.083(5)
18.797(4)
14.104(3)

MATCH

MISMATCH

3.478(2) 167.8(4)
3.4517(11) 166.0(4)
3.4627(11) 167.5(2)

3.357(3), 3.410(2) 173.3(7), 176.1(6)

3.3514(9) 174.7(4)
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/m‘= 16 (1.6%)

m = 8 (29.3%)

CCl/MeOH CCl,/MeOH

m = 10 (41.9%)
CCl,/MeOH

(98% pure) (100% pure)

P. Metrangolo, Y. Carcenac, M. Lahtinen, T. Pilati, K. Rissanen, A. Vij and G. Resnati,
Science 323 2009, 1461 — 1464.




(Cube, Knot, Tetrahedron and Sphere)







M-TAPP

M = H,, Niz*, Zn*
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Angew. Chem. Int. Ed. (2011), 3479 - 3483
C&EN 89 (2011), 41 - 42.
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Self-
assembly
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White phorphorus, viz. P4, spontaneously
ighites when taken out from water

Elér;;entary Productions: White Phosphorus
http://www.youtube.com/watch?v=0ke8GinWDGS
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Nanosphere, diameter 4.5 nm

J. Bunzen, J. lwasa, P. Bonakdarzadeh, E. Numase, K. Rissanen, S. Sato and M. Fuijita,
Angew. Chem. 124 (2012), 3161 - 3163.



DEPARTMENT OF CHEMISTRY

‘ -~ : . l /‘
1 [ el 1 J
) ‘ : . g s F e .,‘1l!'
- ! H ’ ' Irr /
o i s
- - };, . /
) g l ///' ”".
. " / ’."l
| - . - '
- ' ’
’ )
_— - \ - -
- . . 3 I
|

‘ ' " LT ‘Qi B S «
Acknowledgements:

The Academy of Finland, University of Jyvaskyla

F. Bates, M. Fujita, D. Hammer, M. Klein, M. Lahtinen, T. Lodge, J. Nitschke, V. Percec, P.
Metrangolo, G. Resnati, S. Sato

J. Beves, N.K. Beyeh, P. Bonakdarzadeh, B. Breiner, J. Bunzen, J. K. Clegg, N. Kuuloja, P.
Mal, W. Meng, S. Nummelin, J. Ropponen, D. Schulz, J. D. Thoburn, T. Tuuttila



for your kind attention!




