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What Is Medicine and A Medicine ?
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A medicine is any chemical (Syn. or Nat.) that affects the way our body works.
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Where Chemistry and Biology Meet ?

An RNA and CRI
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Stuart L. Schreiber, Harvard Uni.
Natural Products as Chemical Probes
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Tetrodotoxin has been used extensively as a tool in the study of sodium

channel pharmacology.
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Melilotus, melilot, sweet clover
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Karl Link in his laboratory
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Warfarin and Vitamin K The first example of rational drug design based on a

hypothetical biological mechanism
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Edward A. Doisy and Henrik Dam received the A
Nobel Prize in Physiology or Medicine in 1943 for  Edward A. Doisy
Henrik Dam their discovery of vitamin K . vt e
(1895-1976) (1893-1986) Mauricio O. R.Silva
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Ligand-based Drug Design Lead compounds from the natural world
Rational Drug Design Captopril ---1999 Albert Lasker Clinical Medical Research Award
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Serendipity Finding

“Chance favors the prepared mind”

What if Fleming had not discovered
penicillin?

Penicillin I

Savs Soldrs Lve

YELLOW
MAGIC

Alexander Fleming discovered penicillin in 1928 but 1943 in clinic.

The first real breakthrough in the field of anti-infectives was the

discovery of the B-lactam antibiotics such as penicillin G. Fleming received EFERAGFFE20Y, AFREATARTHTH105,
Nobel Prize in 1945. HRBRTTH, FHTTEA, RRATTLA KR, THELAS,
H. W. Florey got crud Penicillin in 1940 and put it into clinic use. PAANPART T AR EA—AMHEFRE LOGRAGRTREH TR
Liuis Pasteur:” In the field of observation, chance favors only the prepared mind” PR R BT R B R bR TR KT 60%.
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A Molecule You Can't Live Without It

Heart Attack

Cholesterol

Cholesterol plays an essential role in the cell's functioning; it stabilizes
cell membrane structures and is the biochemical "parent" of cortisone
and some sex hormones.

Biosynthesis of Cholesterol

acetyl CoA + acetoacetyl CoA RPR_BIHEAT RS
Gl CooH
HMG CoA synthase l o OHO 4 R OH
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mevalonate PP HOWPP Actlve form Statins
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Konrad Bloch
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bile acids 1964 NP

Story of Statins-19854 42N R A RES%

hydroxy-&lactone  3,5-dihydroxy acid
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HO3 21
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4~ BOH
a H 6
HyC o 7
Q CH; 84 L_CH,
cH, _ Hydrolysis ‘, 5
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. in vivo RGT Y
Michael C. Brown & Joseph Goldstein Active form

Prodrug

R = H; Compactin = MLB-236B = Mevastatin
R = CH3; Lovastatin = Mevinolin = Monacolin

Nobel Prize in Physiology or Medicine
in1985
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Endo's discovery opened the door to
a new era in preventive cardiology

Akira Endo if & ¥
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How cholesterol affects heart
disease and stroke. 'The pathway
from "activated acetic acid" to
the terpenes and fatty acids'.

1964 NP
F. F. K. Lynen

M. S. Brown
1985 NP

J. Goldstein
1985 NP EXPERHE, ERE
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Describing the regulation
of cholesterol metabolism
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Flavonoids are our friends: Are u eating enough?
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Can Phytoestrogens

Flavonoids alter the way our cells function-in a good way
Help With

Foods for
Natural
" Breast
Enlar,emem
Breast Growth?

BERLUEHRET & Qi
“Dietary estrogens” @ Ik 4 #f &
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Molecules that Changed the World Z5HIRE TR ?
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morphine, quinine, steroidal, digoxin, penicillin, streptomycin, cyclosporin,

taxol, vinblastine, ginkgolides, artemisinin and lavastatin and so on.
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Maria Curie

Alan Turing

Albert Einstein

Lasker Award 2011
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Ronald Ross
1857-1932
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The newest class of potential anti-malarials are peroxy-bridge containing l‘\ -
compounds.
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A Chinese Herb Changed the World
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2017, 44: 17-20

X-Ray

ARERLAERTRBRNRBL |
(A H) 2011.9.14
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1977, 22(3), 142 ERATE AR S AN A kit
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TE T (strychnine) TAMER (brucine)

BETABAEEN1/8~1/30

HEVHNENEEERLD?

(R) - #% ()% &%
R " e
HOOCW \(S/COOCHa HOOC A N. i COOCH;
CHyPh \/\0( CHPh
(S,5) —#% (S,R) &%

HEPNSIEEEED?

% &.(Dopa)
HO. COOH  HOOC. OH
SO g
HO’ OH
S)-H2 B -HAE
EHMEREAERR & RKLIR & LR S

HAMNEHLEETEED?
R EE% (Monensin)

OH
. A chemists' worst nightmare
XEHKE (monensin) Toatal 73 steps, 0.12% yield
RERAFOEERG2ABRT LAAF RS, MARK, TR
BRTHRAL, BI1310724-RF 69 24k R4k, 21310724 KR 8 24k R4
Hp, E BB K (monensin)#E—F Kby, LHLP T AT AT RH %,

Yoshito Kishi

HEaMNEHEEEED? R
ﬁ*’& IEB% (Ixabepilone) | a'q V )

Gerhard Hofle & Hans
R. Braunschweig Germ.

OH O
Epothilone B BMEFE

Ixabepilone 7 i IE &

BT ARANBRRBERAABFRRERLE. A% EEFS—
R FVAT A ERRR T, KA A B AR AR R 0GP ERA 6 -7
BT AR HR G R E M.
7 ¥ % f(Ixabepilone) & # 77 # 45 P A S SLAIE 69 254, 20075104
168 i FDAS A L7, %3t &Ixempra, #Bristol-Myers Squibb 3] ¥ X .
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Ingenal (2) Protect and Esterify angelate tiglate

In 2013, Baran group

demonstrated a 14 step ;
synthesis of ingenol from m 4
the commodity chemical, e @H“ N )
(+)-carene, a major é“ TH o , |
component of Indian no'\[< - |
turpentined ¥ 3. *

2 P. S. Baran

Picato™

carene Ingenol 3-angelate (1)
60 plus % Yield
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Digitoxin

3R EHF

An advantage of using digitoxin is that it is metabolized and
eliminated from the body by the liver, while digoxin is eliminated by the
kidneys. For patients who have kidney problems, this makes it a safer drug

to use.

RUERER : S/RRIKIR LI

20156 DURE RS EFR

P
HO, o’
o,
%4 o,
O7h,

0,0

Avermectin 1 oHH

FreEd &

H
H, OH
Wilkinson's Catalyst

XM %
1973 Ivermectin

o, 2650 # R AN 4
FaEE 1980 AT RRENTE

WHO: & EHRK, 470007 AR

Ivermectin

RYEEER : Kiba+L

KA AR A 4R G SRR AT 0 B

kipeik, AEMNERENRTE N THYRE R,
EAMRRFRE, LE1981F KAHEF Bk KN R AL
TEERXGBUFRAR.

From Rapamycin To Temsirolimus

REMNEMETETRD?

H

Rapamycin & W& &
PRI & 3R50~5004% &9 .
L AR A
Temsirolimus F| F & 57 § %8} 5% (renal cell carcinoma, RCC), FDAF
200745 A 308 $eg F EF, B &4 Torisel, 7 X H A& & K (Wyeth).

Temsirolimus

WAt EME R E2D?
MBI AR IR

Rapamycin Everolimus

Rapamycin F &% Everolimus R 4 3% 8]

4k % 3£ 8 (Everolimus) /& 57 4F B # J& (Sunnitinib) & % 4 3 &
(Sorafenib) % M &) B 33 H-4m A2 #& (renal cell carcinoma, RCC).

5 Temsirolimus—#, 4% %3 5 £mTOR (mammalian target of
rapamycin) 69 ¥4 # . FDAF200953 4308 & L7, ¥ %% Afinitor,
& H %4 (Novartis)o

A%2%H (huperzine A)—HT—1X
Z Bt AB TR R EEH0H57

CHy
N (o}
‘ _
NH
HsC / :
/ Huperzine A
Huperzia serrata Phase Tin USA
WEERY, TRE BHRT (REF)

FAE LS AT A ARk

. . . Phytochemistry 2008, 69, 2022-2028.
In vitro production of huperzine A - .

WAL= = S AR
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ZFRARNE-PRKERE (AD)

HiC

Alzheimer disease, AD & 458 F (i F)

MREERR (AD) 2—HRBIEEGHITERRGHERAEERT
WERK. BEALASLAT. 65F UTKAE, KRFLERER: 65F UELR
FAREFEHE,

KEFTREERRELS00T L4, GEFERPIKG14, 45
B A3075 # KAl dhik B K.

REM LM ERELD?
Huperzine And Selagine

CHy
CHy | R o
N._o ‘
| >
F NH,
) NH, 4 :
HiC CH,
1 (-)-Huperzine A 2 (-)-Selagine

R F IR 1985, 44,1035 Tetrahedron Lett. 1960 , 1 (31) : 26-33

19864 AL L& B AT A A& FAEEFAR GRS T ER
Huperzia serrata S8 P38 9 3R 369 £ 485 A5 #-F (1)s F4£1960-FKarel
Wiesner#. Ak v ot & 35 (Lycopodium selago L.)FF 2| V¥ 6 540 6 R (2).
1989 Wiesner &) 5 %4 Ayer 5 Valentas® 2] BN M eh £ R, PPIR sk, i
R iAW RS I AT 1.

FRERTRLS {8 R 31T,

T
(mmxa n

H N/H

oM ER T ED?

PO LK R 5 AR

Roger Adams
(1889 —1971)

Tetrahydrocannabinol (THC) : HO. .
Ephectine  Pseudosphedrine : WAKRB-EAGRaR b et Cannabitiol (ZBD)
] & %77 M Epidiolex
38 A R AR W R
PF LK AL T H LR R R v £, K AREN(THC)F= X Ak —HE(CBD)AR & K AR ML b 89 KR4, LFHH
fe, AT LR R LS RIL T, U‘ s b Ak AR (isomer), ETHCEAH# 518, RCBDUFRA,
WHTEREHR. e T
e EMERELD? HEVNEREETEER?
e o] H ok EZ /NP3 .
g T St IR T ? IEERRIE T —MBEF
o C,H,,N, O
O HN _N N ' o
= O N [ Vg o Me N N
HN
0 0 "o | \ )Q”
C1eH10N20; o NN NN
ndirubin c Indigotin N)§N
#EL BE-RRGH v/ "
e

Rk 54

& Indigofera tinctoria

.
"ﬁ%o o - i 0
N Q

H

H

Indoxyl Indigotin

Indoxyl

The Scripps Research Institute)

Kim D. Janda# % Correct Structure A
kAL EMA HEIERA P
MS &) &Rt

I8 LA T LA M TIC10T 1973 2013 F A A AR R &9 2
8 Wik 7T £#4). Scripps#F AT A R A L ZAA S i R AR 46540

SV EREA FK.
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Chirality and its Importance in Chiral Molecules in Everyday Life
et EMERE &25?

the Pharmaceutical Field |
&P 2 2 68

(SH-plimonene ©  (R)-(+}imonene
smells of oranges

smells of lemon

Fix Tz Lord Kelvi
Introduced in 1884 ) (1824-1907)
by Lord Kelvin HAEZL
- P —
FRLEF A S Btk (5, B, B GRS OB AR A, S LA R

A Thalidomide Baby

Carvone & /i

Smells Depend on Molecular Shape

(5) prevent premature
sprouting of potatoes

&

mosquito repellent

The "R" isomer has the odor of spearmint# #7 %k i
The "S" isomer smells like caraway # &k &

Thalidomide Survivors AW EME T E2D? - BIEFH
1> 37 & PR (Thalidomide) B {4

The Shadow of the Thalidomide Tragedy

Mirror Image I
H H H o Q
W H N 1\
v H N, f NRS M x
[ R =0 i o= N R |
S / i N =
i 3 vI W
H o

@._L@ @l |
QT@ ®/ \‘® Frances Oldham Kelsey

‘(R) enantiomer, eff;;:t.ive.| ¥ \tS) enantiomer, birth defect |

195345 L2 R H BT F CIBAS . AERF AR
e

u j
.
= | —46/NEEE s— A AR, SATUAAK. RARZEZH HET
EAE ERERMER-16 T EROET—T B/ E/LERR THA, 1957510818, SAEKEL “RBE” 4 Food and Drug Admini
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Thalidomide Disaster

" vﬁ = ‘Heroine’ of FDA Keeps
= Bad Drug Off of Market
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Dr. Kelsey is honored by
John F. Kennedy in 1962
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The Real Thalidomide Baby:

The Evolution Of The FDA.

In 1962,

Congress enacted laws setting up modern FDA

Introduction of MS, NMR, X-Ray
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Structure Elucidation Strategy
Degradation-Professional Work

Deconstructing into smaller and less complex pieces and reconstruct the pieces

A—> B+C+D+E+F..... —> A
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1902 Nobel Prize in Chemistry
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Emil Louis Fischer
(1852 - 1919)
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1927, 28 Nobel Prize in Chemistry

Heinrich O. Wieland and
formulae
b i

1927 Nobel Prize in Chemistry
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‘Wieland, Dane
formula e Structure for Cholesterol 1932
(also crystal structure) OH
Cholesterol 86
HO' Bernal, J. D. Nature, 1932, 129,721.

1937 Nobel Prize in Chemistry

Vitamin C Ascorbic acid
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Norman Haworth
(1883-1950)

discovered in 1912
structure in 1933
first made in 1933

A. Szent-Gyorgyi
(1893-1996)
Synthesis
Norman Haworth, 1937 Nobel Prize in Chemistry, "for his
investigations on carbohydrates and vitamin C".

the 1937 and 1950 Nobel Prize in Medicine, respectively.

Tadeusz Reichstein
(1897-1996)

Albert Szent-Gyorgyi and Tadeusz Reichstein were awarded

1939 Nobel Prize in Chemistry
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Hinokitiol
Tetsuo Nozoe. Nature, 1951, 167, 1055-1060.

1947 Nobel Prize in Chemistry
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Sir Robert Robinson

(1805-1925)
1886-1975

Marshall D. Gates, Jr.
(1915-2003)
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1947 Nobel Prize in Chemistry

Examples of Structure Elucidation

Strychnine
127 Years!

Robert Robinson

Robert Robinson published 54 paper for structure elucidation And
determined it in 1946 and got Nobel Prize in 1947.

Robert B. Woodward Total Syn.in 1954 and 1947 Nobel Prize in

Chemistry
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