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“Shaun the Ether”: Molecular Design Brings a Cartoon Character
Alive

Ziyou Wu Xinyue Wang Zhiyu Wang*
(Department of Chemistry, Renmin University of China, Beijing 100872)

Abstract Molecular design is a crucial and interesting issue in Organic Chemistry governing both novel molecular and
development of new synthesis route. In this work, we successfully brought a lovely comic character “Shaun the Sheep” into
reality through molecular design. This novel molecular, which we named “Shaun the Ether”, has a cycloheptane “body”, an
ethylene oxide “head”, four methyl “feet” and an oxhydryl “tail”. With a special macrocyclic, cyclic ether and branched

structure, “Shaun the Ether” is expected to become an important reaction intermediate.

Keywords molecular design, Shaun the Ether, cyclization, Corey-Chaykovsky reaction
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Figure 1  Structure of Shaun the Ether
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Molecular design and synthesis methods of hands—holding ether

Hong-Zhe Du

Zi1-Yue Jiao*

(Department of Chemistry of Renmin University of China, Beijing, 100872)

Abstract Polymers play an important role in modern life, in which polyether and alkyne-containing polymers
have been widely used in biomedical, optoelectronic and other fields. This paper mainly discusses the
molecular design and synthesis of the hands-holding ether which will have a broad application prospect. The key steps
are the substitution of diethyl 2-phenylmalonate by Br atom, the reaction of terminal alkyne with Br atom, and

Williamson ether synthesis.

Keywords Polyether; Alkyne-containing polymers; Hands-holding ether; Terminal alkyne reaction; Synthesis of

Williamson ether

1 HFRIER
1.1 FEFEEEMINZ I

HO. 0, 0, OH

A1 AT
Figure 1 hands-holding ether
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Figure 6 Reactants and products of the forth step
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Synthesis of Nezhaether Based on ( 77 >-Cyclopentadienyl)thallium

Xu Yan Junyu Nie Yongjia Yang*
(Department of Chemistry, Renmin University of China, Beijing 100872)

Abstract Due to the structure of cyclohexane, cyclopentane and ether bond, Nezhaether can theoretically form alkane
hydrate through hydrogen bond and intermolecular force, which has broad application prospect in seawater desalination, oil
and gas storage and transportation, petrochemical industry and other fields. We designed a synthetic route based on
(n°-Cyclopentadienyl)thallium, including bromine substitution, asymmetric coupling of Grignard reagent, hydroxylation

catalyzed by polysulfone microcapsule osmium tetroxide and synthesis of asymmetric ether.
Keywords Nezhaether, alkane hydrate, asymmetric coupling, hydroxylation, asymmetric ether
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Figure 1 Nezhaether
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Figure 4 Asymmetric Coupling Reaction
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Synthesis of Cycleane and its Application Prospect

Shujun Liu

Jinchao Gong*

(Renmin University of China, Department of Chemistry, Beijing 100872 )

Abstract The synthesis of cycleane seems to be easy while the synthesis can exist lots of side reactions because the react
points are not sole. We developed the reaction routine by searching articles online to ensure the reaction can have the highest
reaction rate and the least side effects. Among each step, the key step is the first coupling reaction between methyl phenyl
glyoxylate and phenacyl bromide to form the basic structure of cyclane:1,3-dipenyl-1,2-propanedione. After that we reduced
the molecule’s carbonyl groups into the vinyl groups. After the hydrogenation of the second key reaction step can be using
“carbonyl to halide to isopropyl” routine to insert isopropyl into accurate place. We use N-hydroxy phthalimide, acetonitrile,
t-BuONO and ethylarene under the environment of nitro butane and ethyl benzene in order to add halogen atom into the right
place we want. Finally coupling reaction was used again to make the isopropyl inserted into the place where halogen stays.
Finally, under the affection of NiBr2 glyme and 2-idopropane as reactant, we successfully inserted isopropyl into the product.
Keywords aromatic hydrocarbon, coupling reaction, vinyl reduction, addition reaction, iso-propy! inserting
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Figure 3.1 The synthesis of 1,3-diphenyl-1,2-propanedione
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Figure 3.2 The synthesis of 2,4-diphenyl-1,3-butadiene
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Figure 3.3 The synthesis of 2,4-diphenyl-3-methylbutane
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Figure 3.5 The synthesis of 3-methyl-4-phenyl-2-bromobenzene
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Figure 3.6  The final step synthesis of cyclane
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Figure 4 The full synthesis routine analysis map of cyclane
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Table 1 production rate of each reaction(%)
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The Synthesis of Peashooter aromatic hydrocarbon

Yihang Gao Qing Zou*
(Department of Chemistry, Renmin University of China, Beijing 100872)

Abstract Peashooter aromatic hydrocarbon has a triple bond structure between benzene ring and carbon carbon, which can
play a role in the polymer field. At the same time, it may have excellent performance, such as good conductivity and
ductility, so it can be used in food industry, chemical industry, pharmaceutical industry and so on. A series of chemical
reactions such as substitution reaction, reduction reaction and elimination reaction were used to design the synthesis steps of

Peashooter aromatic hydrocarbon, hoping to perfectly present the memory of pea shooter.
Keywords Peashooter aromatic hydrocarbon, bromination, benzocyclobutane, annulation, recarburization
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Figure 1 structure of peashooter aromatic hydrocarbon
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Figure 2 retrosynthesis of Peashooter aromatic hydrocarbon
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WE TR 55 B R R — I EAS X, 78R, HITRBR RS, HATsHE R4
FEN o T T AT RERI Weit, B3 Friedel-Crafts fedEfb KN & D-A B, A] LA B —Fh RSS2 A e
44, Ceilifan , 1EN— R ELFEP G AN PIAME, “ X0 T TEERER MR E B REFREA A 2K
fEH .

FEER TR Diels-Alder 2 J8i; Friedel-Crafts fr ik = &

Molecular Design of Carbene Catalyst Intermediates with Ceiling Fan
Structure

Yao.Y.Y Zhang.S.S*
(Department of Chemistry, Renmin University of China, Beijing 100872)

Abstract Molecular design is a fun and imaginative subject at the intersection of chemistry and informatics research. The
possible design of molecules using informatics methods, through the Friedel-Crafts alkylation reaction and the D-A reaction,
can lead to a fan-like intermediate for carbene synthesis, Ceilifan, which, as the first intermediate in a series of specific

processes, ‘fan molecules' undoubtedly play an integral role in the synthesis of carbinol complexes.
Keywords Molecular design, Carbene, Diels-Alder reaction, Friedel-Crafts alkylation
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Figure 1 Ceilifan
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FEARAL, i ABRATHE € fin 4 049 i B3 20 Ceilifan.
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Figure 2 Synthesis of 2,3,6,7-tetramethylanthrzcene
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Figure 3 Possible Process of Synthesis of

2,3,6,7-tetramethylanthrzcene
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A, AR B, X E AT SR TR . 2
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a1 Br= R SRR MR FRARER, A
REAS BT =)o DR TT I 2R A N SEER V771, R
M EA—ERKE, RELREHTLLT .

HAERNE, AP, TK AICls 15N S IR
SRR B, T K 2 S B R s,
IS A S SRR L TS T J, CAORIEAR R AETEK 1)
S N EAT e RO,

WK 3, fERMIEFESY, oK AICI 52K HEE L
AR G R S SR R R85 S e S
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TEEFEA IR, AICK fEILER R, 3,4-2H
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SONGEFERIR, i, Bk, AT RIE RN IER
HAT, ROIR B RERILE 0 °C LLRROI,

SEUG IS L= 5K 43%, #4550 299~300 °C (o1,
BT BAT FEA RPN T — AR 3, A7 %
ATRERS A N .
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Figure 4  Synthesis of Ceilifan
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