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Features to keep an eye on

Case 3: Wide-angle peak
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uncertainties
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TI: Time normalization

FL: Flux normalization

TR: Transmission normalization

SA: Self-absorption correction

FA: Frame averaging

BG: Background subtraction
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AE: Angular efficiency correction
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PUBLISHED ONLINE: 22 JUNE 2014 | DOI: 10.1038/NCHEM.1977

Directed assembly of optoelectronically active
alkyl-z-conjugated molecules by adding n-alkanes
or m-conjugated species

Martin J. Hollamby'?*, Maciej Karny3, Paul H. H. Bomans?, Nico A. J. M. Sommerdjik?, Akinori Saeki®,
Shu Seki®, Hiroyuki Minamikawa®, Isabelle Grillo?, Brian R. Pauw’', Paul Browng, Julian Eastoe?,
Helmuth Méhwald® and Takashi Nakanishi'3*

Supramolecular assembly can yield ordered structures by taking advantage of the cumulative effect of multiple non-
covalent interactions between adjacent molecules. The thermodynamic origin of many self-assembled structures in water
is the balance between the hydrophilic and hydrophobic segments of the molecule. Here, we show that this approach can
be generalized to use solvophobic and solvophilic segments of fully hydrophobic alkylated fullerene molecules. Addition of
n-alkanes results in their assembly—due to the antipathy of C,, towards n-alkanes—into micelles and hexagonally packed
gel-fibres containing insulated C¢o nanowires. The addition of pristine C¢o instead directs the assembly into lamellar
mesophases by increasing the proportion of z-conjugated material in the mixture. The assembled structures contain a
large fraction of optoelectronically active material and exhibit comparably high photoconductivities. This method is shown
to be applicable to several alkyl-z-conjugated molecules, and can be used to construct organized functional materials with
m-conjugated sections.

mutually immiscible alkyl (long, branched) and 7-conjugated
(Csp» Cyo or azobenzene) parts. The asymmetric hydrophobic
amphiphiles are formed by attaching alkyl chains to just one side

range of length scales. Structures such as DNA origami'?, supra-

f ; upramolecular chemistry generates complex structures over a
molecular polymers** and supra-amphiphiles® are formed via

multiple non-covalent interactions between adjacent molecules that
are programmed by their chemical structure. Similarly, in solution,
amphiphiles with hydrophilic and hydrophobic sections assemble
through multiple non-covalent interactions. However, assembly is
also governed by solution parameters such as concentration and
solvent type, as well as the balance of hydrophilic and hydrophobic
content within the amph1ph11e6 This permits a single amphlphlle

PR T B T T D Y e

Y A

of a 7-conjugated moiety’>~'¢. Alkyl chains are routinely attached
to 7-conjugated molecules to improve solubility and to tune self-
assembly!1217-19_ Similarly to the directed assembly of convention-
al hydrophobic-hydrophilic amphiphiles, the introduction of
additives or solvents with a selective affinity towards either part of
the hydrophobic amphiphile was expected to provoke the formation
of various complex ordered ﬂulds 1nclud1ng mlcelles, gels and two-

L, 1 1 4«16 D1 e a1 R I
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Vol. frac. 0.5 (instead of 0.62)
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Q-range: 2.806410e-02 to 3.502027e+00

Active parameters: 1,
Background level: 1.595011le-02
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do they grow?
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Do they exist in the solvent?
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But what did we learn? ; BAM

e Easy sample
e Good result
e Software effects minimal
e Time to look at g calibration and uncertainties
e Intensity uncertainties need to be defined
e Round Robins make sense...
e (but double-check, send samples back!)

162
B. R. Pauw, C. Kastner, A. F. Thiinemann, Journal of applied crystallography, 50: 1280-1288, DOI: 10.1107/S160057671701010X


https://doi.org/10.1107/S160057671701010X

Choose your own adventure ; BAM
(at your own risk)

— Polymers N . |
_Metal alloys anoparticles  [Round Robin]

[Ultra-SAXS]

Rec. i

_Powders

Doughnut image: "IMG_1079" by Jazza? is licensed under CC BY-NC-SA 2.0 163


https://www.flickr.com/photos/58522598@N00/4571303930
https://www.flickr.com/photos/58522598@N00
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=ccsearch&atype=rich

< BAM

(US/S/W)AXS



The MAUS




< BAM

T P
TSI S S S S S S S I S S
70, % OcP Qs 06‘ O 07 = OQ % "0 X0/ "09 "0\9



< BAM




< BAM







< BAM







< BAM




< BAM







The USAXS addition ; BAM
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Version ll: A little more elegance
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Version lll: For integration
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Version lll: For integration
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Version lll: For integration
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The USAXS addition ; BAM
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The USAXS addition
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The USAXS addition
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