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“Laser trapping induced liquid-liquids phase separation and crystallization”

(1) In Solution
Just aggregation

No crystallization and no new phenomenon

(2) At an air/solution interface: (3) At a solution/glass interface:
Crystallization Droplet formation

- Liquid-like droplet
/ Glycine solution GIyCIn?f crystal / a P \

120 160 nm
0 H =
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“Formation and transfer of a dense droplet with a convex shape in solution

Laser
displacement

AERMRER —

Morphological

Trapping laser

CW NIR laser
(A=1064 nm)

Spectroscopic analysis
_/ Polychrometer

Excitation
light sources
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“Formation and transfer of a dense droplet with a convex shape in solution
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Nucleation for LLPS induced by laser

Laser irradiation to a thin film  trapping of the clusters supplied
of glycine solution through the thermocapillary effect

Formation of the mm-scale
dense liquid droplet
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1 micron laser beam transfers a millimeter droplet
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Laser Trapping of liquid-like clusters of glycine is possible

THZ In solution NH,*
H—C—COOH > H—Cl:—COO' (IP 5.97)
| eh7) |

Two-step nucleation pathway*

Monomer & Dimer Dimer Liquid-like cluster Nucleation

Laser trapping of large clusters due to photon pressure causes high
concentration spot in solution, where crystallization will be induced.

*Chattopadhyay, S.; Erdermir, D.; J. M. B. Evans, J. M. B.; llavsky, J.; H. Amentisch, H.; Segre, C. U.; Myerson, A. S.

Cry. Grow. Des. 200D, 5, 9543;

. Lee, A. Y.; Myerson, A. S. Acc. Chem. Res. 2009, 42, 621.
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Dynamics of Laser Trapping Crystallization of Glycine in Heavy Water

Focal point

16 s

50 pm

12 s

Glycine in heavy water
ugiyar:i,}A-dfi%wi, Masuhara, Chem. Lett., 36, 1480, 2007
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Late Prof. Tetsuo NOZOE (¥ &l4%% %)

1902 Born in Sendai (i 5)

1926 Graduated from Tohoku Imperial University (& # % E* %)
1926-1929

Camphore Research Laboratories of the Monopoly Bureau

Department of Chemical Industry of the Central Research Institute of the Formosa
Government

1929 -1945

Department of Chemistry, Faculty of Science and Agriculture, Taihoku Imperial
University (s#FE= %)

1946 - 1948

Department of Chemistry, National Taiwan University (E= 272+ %)
1948 - 1966

Department of Chemistry, Tohoku University (& + ¥)

Masuhara graduated from Tohoku University
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Tetsuo Nozoe
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36 PROFILES, PATHWAYS, AND DREAMS

finally to —20° (sixth extract). The resulting large dextro- and levorota-
tion were obviously based on lanosterol ([o], +61°) and cholesterol
([ep —30°), respectively. Agnolic acids (18) and hydroxy acids are
dextro- and levorotatory, respectively, but the [a]ps of both acids were
small, so I assumed that the large dextro- and levorotation of the
aforementioned wax fractions were caused by lanosterol (or agnosterol)
and cholesterol, respectively. On the basis of these findings, grease
from the sebaceous glands of sheep should have consisted mainly of
lanosterol wax, and the final extract should have contained cholesterol
wax, which existed in the cells of surface skin. This point and the phys-
iological or physical meanings of the aforementioned components of
wool wax had not yet been elucidated. At that time, it had not yet been
clarified that lanosterol was an important precursor of cholesterol dur-
ing biosynthesis. Unfortunately, beginning in 1942, we had to com-
pletely terminate our research because of the war effort. The precious
experimental materials, mammalian lipids, were lost during our evacua-
tion.

Hinokitin and Hinokitiol. During this time, I was also involved in a
small research project at Taihoku Imperial University. While I was
reviewing my previous study of the essential oils of the taiwanhinoki, [
became interested in the components of the essential oils of three
important conifers: taiwanhinoki, benihi, and Japanese hinoki (Chamae-
cyparis obtusa Sieb. et Zucc.), all of which looked very similar to us.
However, these conifers are extremely different in their constituents,
which vary depending on the species and the part (leaf or heartwood)

of the plant. I was particularly attracted to the acidic substances that

were present in minute quantities in these essential oils.

It had already been reported®! that the acidic portion of the
heartwood of the taiwanhinoki contained a small quantity of a sup-
posedly phenolic substance (C,,;H;,0,), whereas a dark-red wood pig-
ment “hinokitin,” erroneously assigned the formula CyH,,0,,, was iso-
lated by Hirao®? from the same oil. Hirao speculated that the pigment
was derived from an unidentified acid (C,H,,O,) by oxidation.
Another supposedly phenolic substance (C,,H;,0,), which had been
reported by Kawamura,3® was isolated from the acidic portion of the
wood oil of hiba (Thujopsis dolabrata Sieb. et Zucc.), which also belongs to
the same class, Cuppressaceae, that grows in northern Japan. This sub-
stance was strongly resistant to wood-decaying fungi. A common
characteristic of all these acidic substances was the red coloration with
ferric chloride. Therefore, I speculated that a certain common substance
may be present in the acidic portions of those wood oils.

On shaking an ethereal solution of hinokitin with an aqueous
alkaline solution, | obtained a gelatinous precipitate of ferric hydroxide

NOZOE  Seventy Years in Organic Chemistry 37

and an enolic compound having a molecular formula of C,0H 120, as the
alkaline salt. I named the compound “hinokitiol”.* I also confirmed
that hinokitiol was present in hiba oil but not in the Japanese hinoki or
benihi oil. My experiment proved that hinokitin, which had been con-
sidered a natural pigment, is an iron complex (C5pH430Fe) of hinokitiol
instead. The percentages of C and H in Hirao’s formula, which were
obtained by elemental analysis, were also correct for the iron complex.
It is understandable then not to have noticed the presence of Fe in such
a natural compound that was sublimable in vacuo and soluble in
organic solvents (diethyl ether or chloroform).

On the basis of experimental facts that hinokitiol was a
monobasic acid that gave acetone by oxidation with various reagents
and readily formed neutral metallic complexes with almost any metallic
salt, I first proposed formula 23 for hinokitiol. However, I soon realized
that the composition and physical properties of the metal complexes of
hinokitiol were entirely different from those of o-hydroxyacetophenone
derivatives. I then considered the five-membered p-diketone (24) and
the six-membered a-diketone (25), as well as a formula containing an
isopropenyl group (26). However, none of these structures seemed to
be consistent with the properties of hinokitiol. Although the enol form
(27) of the seven-membered a-diketone was the last remaining possibil-
ity, the common knowledge at that time that no such compound could
exli\s.: in nature in a stable form led me to abandon the formula for a
while.

In 1936, a special issue of the Bulletin of the Chemical Society of
Japan had been planned in celebration of Professor Riko Majima’s 60th

OH OH
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Prof. Nozoe convinced himself by reading “Nature of Chemical Bond” by Linus
Pauling that the 7-membered ring is stabilized by resonance.

A Non-benzenoid chemistry is opened by him.
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