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Our subject is” The invention of a molecule for extracting trace amount of

anti-virus and anti-cancer medicine from natural ingredients.”

Our objective is to design, and actually synthesize a molecule, and use
it as a tool molecule to extract the medicine for intended purposes from a
massive number of natural substances. We successfully synthesized our tool
molecule, and tested its effect, and will later find out different ways to
improve the yield and synthetic efficiency in the future.

Our research interest stems from Macaranga tanarius (Elephant’s
Ear), which contains pyrocatechol derivatives. Some of these compounds
have been proven to have anti-cancer and antiviral effects, but the problem is
that these compounds usually exist in low concentration in natural
ingredients, and that it is difficult to extract them via traditional methods.
In order to solve the problem of extraction, we invent this tool molecule, which
uses specific binding to precisely extract our target compound instead of

column chromatography.



Research procedures:
There’re four steps in our tool molecule synthesis.
First, transmetallation.
Second, nucleophilic substitution.
Third, deprotection.
Fourth, substitution of hydroxide groups for fluorides.
So far we have finished making our tool molecule and are verifying its
extraction practicality using Macaranga tanarius.

To test the molecule, we combined the extracted solution of Elephant’s
Ear and the molecule, waiting a few hours for them to react, then extract the
reacted solution by CeF14. The CsF14 based solution is then added with water
to hydrolyzed the combination of tool molecule and the target we want. To
get the result of extraction, we utilized HPLC (high performance liquid
chromatography), and from the graph we can see that there’s only a few

peaks remaining, which shows the function of the molecule.
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wE & |mmol | HE(g)
(g/cm?)
3-bromophenol 173.009 | 1.70 1.0 0.578 0.100
(0.059 ml)
KOAc 98.150 1.57 3.0 1.734 0.170
Bis(pinacolate)diborane | 253.942 1.2 0.6936 | 0.176
Pd(dppf)Cl2 731.700 0.1 0.0578 | 0.042
Dioxane 88.1700 | 1.03 5 mL
(I =R IE
% FK T
R [ IE [ IE
JiE
mmol | EE&(g) | mmol | E= mmol | E=x
(g) (g)
3-bromophenol 0.578 |0.100 2.890 |0.50 5.780 | 1.00
KOAc 1.734 ] 0.170 8.670 |0.85 17.34 | 1.70
Bis(pinacolate)diborane | 0.694 | 0.176 3.468 | 0.88 6.936 1.76
Pd(dppf)Cl2 0.058 | 0.042 0.289 |0.21 0.578 ]0.42
Dioxane 5 mL 25 mL 50 mL
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mmol HE(g)
3-bromophenol 0.578 0.1
KOAc 1.734 0.17
Bis(pinacolate)diborane | 0.694 0.176
Pd(dppf)Clz 0.058 0.042
dioxane 5 ml
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oFE |%E | E |mmol | HE(g)
(g/cm?) | =
K IE 1LEY) 220.076 1 0.454 | 0.1
3- 588.046 1 0.454 | 0.2672
(perfluorooctyl)propyl
iodide
K2COs3 138.206 6 2.726 | 0.3768
DMF 73.09 0.944 2.27 mL
Q=%
oTE |WE  |E | mmol | EHE(g)
(g/cm3) | &
K IE 1LEY) 220.076 1 |0.454|0.100
3- 588.046 1 |0.454 | 0.267
(perfluorooctyl)propyl
iodide
K2COs3 138.206 3 1.362 | 0.188
DMF 730.900 | 0.944 2.27 mL
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mmol B mmol BH& |mmol |E=

(8) (8) (8)

KIE 2= | 0.239 0.163 0.154 0.105 | 0.187 0.128
KHF> 0.718 0.056 0.763 0.036 | 0.563 0.044
MeOH 8 mL 5mL 6 mL
THF 8 mL 5 mL 6 mL
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[ JE 3.7 660 1.00 | 0.111 | 0.073
TMSCI 108.940 | 0.86 3.98 1 0.440 | 0.048
H20 18.015 | 1.00 3.98 | 0.440 | 0.079
ACN 41.053 |0.79 1.09 mL
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2. HPLC &%

Method : C:\CHEM32\1\METHODS\ACN18.M
Last changed : . 20/10/2020 3:16:20 PM by poyu
(modified after loading)

VWD1 A, Wavelength=300 nm (POYU\MACARANCA000002.D)
- mAU ﬁ §

24

<
q

T T T T

10 20 30 40

50

mil

SN N

GRS TN DA paxii]

Method: ¢ C:\CHEM32\1\METHODS\ACN18.M

Last changed +6/12/2020 1:02:49 PM by poyu
(modified after loading)

VWD1 A, Wavelength=300 nm (POYUWMACARANCAO000008.D)
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VWD1 A, Wavelength=300 nm (POYU\MACARANCA000010.D)
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