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254)4k# ( medicinal chemistry ) J&—[ 1A R ERE. ABIrEeRIR25Y), BRIERERB]
SN RIEZG . NRAE SR ARIAFR SRR, AOURRIMBI . 2W7 . IGIT SRR, &
TFE T HEATKE . SCEATE RS RZG Y . RISZSYRORERITER, vl KR (h
25), fer2i A gz (CAEEE ). Horh, 2R BTG RALHT EEE A28, b
SR AR E BN R . AT LURTEN W . S HLAE S . IWRR= o S
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Medicinal chemistry is a chemistry-based discipline, also involving aspects of biological,

- medical and pharmaceutical sciences. It is concerned with the invention, discovery, design,

. identification and preparation of biologically active compounds, the study of their metabolism, the :

- interpretation of their mode of action at the molecular level and the construction of structure-activity
. relationships. ( TUPAC ) ;

Wb S A S R R R A Rl 2 2 R R L, R SRR TR . 20
AT BRI 23  — 1 1R, iRk SRl RS o — R n 3 SR, 2591k
Re—l RIS Wit AG sfb225% . MIZsyibaren . IFR259 5+ SIUAAY R
Sy FZ A EAE R, LAY 450 SAEYETE CAanZg3misdt | %) ZRIMER (&
RFZE R, quantitative structure-activity relationship, QSAR ) & Jr i ILE A HE2ARL, JR22440
Wrh R EEER, AR AR AR R, FelRinERE s, HEILES FAEY¥S
R RS T MAFNE, S — T TR R AR F

B NS e — R g, ARt TS ER . S5, MBI 2
P 3G i DA B — 26 A S e i an Sk (R4S PE R BRIB SR -5 1iE, acquired immunodeficiency
syndrome, AIDS), JE#LAfili% ( severe acute respiratory syndrome, SARS ). JiZFH ( 4= ME2RI%
J#% , bovine spongiform encephalopathy, BSE ) I3 {H47 H i#% ( Ebola hemorrhagic fever, EBHF )
EMH B, TENI AR AL, LARR BRI ST A B9 X A2 ) U o

YA ITT RN A B o Z B A AR B s R A AR a0 . BARES R T4 anfl o
WFRAE/REZSPEFIRE S (524K, B, Bl . BR% ), SH HNIEMR RSP R ZSHIFHE,
BRI o1 B SRR AR AR IR EY CNTEHE R . SRS . K
ARG ), SRR S TPRAYMSRTZ . B EREN:, Y545k
FEAERR 7 B HAEA AR I . oA AR AU S AR ; IFIR2aInikasdoe &=, IR
RAGEAEFTENEA, TRV BIZ541% 5t ( computer-aided design and drafting, CADD ) 4.

1



PR SIF R IE— A L Eilles . BRI RS TR, 29 s Ny 2GRS
S b BA WL EEAEN . 29WR0FsE 5T & — o A BB E: (drug discovery ) AT B
% (drug development ). —M&ilii v, —DH2G AR B S Eolr, R 12~ 15 SRR E]
e PRIk 8~ 12445800, W 1-1 R,

Discovery L Development ‘
Pre-development Exploratory Development Full Development

[ phuse | J Pruse 1 | Phuse 11 Phuse IV
| e paeei S e B T S (R sl SR e
| | | | | | I |

|

| ] ] I | I I
5 10

o - — — — -
Idea 11 - 15 Years Drug
1. Target identification and Validation Months/Years
2. Lead ldentification 4-6 Months Up to 50,000+
3. Lead Optimization 12-18 Months  300-3000une wu | $335M
4. Preclinical Development 12-18 Months 20 $802M
5. Phasel 18 Months 15
6. Phasell 12-24 Months 1-3
7. Phasell 2-3 Years 1-2 $467TM
8. PhaselV Up to years 1
~ 4 = > (Total 11-15 years)

B 1-1 BN SR
—n AMERREE

—. By FaRIRE IR

e B 7 IR T AL s AR YRR . RIWIRAWA 3 kIR Rk
BTy, W2yaRdE; —RzmMssl, MRETA WS G40 dlE 259 i KR i
KIRTPHHT ;. = RNSPRGRZREE R, TRRNZY).

(EAT-ERHTE R A, R 5 I AR | 2P R BR LU B R L Uk 43
AT o NRAE “DUIAFER" R, RN, IRRHERHE A 20 LAz, fFAARaT LAz,
FRERLEFEIL; BB WAVERZ T LAS . AT LURBRILER, i BT IYKER S, sRfdks ot
Wi 735h, AMTRSEAAE TR AR Candifess | Rmfgis ), Jorprl A A A &1
Y SCE A IR T BCR IR, R TR 2GR s ik R VR F AR T T4 |
il AR R R . 220 IO SRR, AN ROVEFHREAS 20 2 . IR A M LAJS AT
RBRIEFP W25, T, (A TRERP S EH (hpfeATLZ ), ZBRBTFADK
A, YY) 365 T, BRGHL S T DURLART 252 ik, R 2200 & 8 05 1 BHE SERl,

. : LUR, JLABSC G4, KIRMCA M2 1
CrhfeAss), %Ak 34 %, i 30 42y (fu
R 1 &, 25826 &, B 1 6. K51 246),
Ja 4 BRI L5 (fhmey . 5625, 4k2),
B2 1 4), JLliEzsY) 8980 ik

NEHFZE AR N AR RIS 1F
K7, Mifessmn, HL 8, 2R,
KRG HAKAFIRY, PO WREER R 2y
: Y, BRI “FEARER” SRS ( doctrine of

1-2 52# (lungwort) signature ): QIR A EAAR RIS,
T BAEY) ., T EM TR, BfEs A b2 aR 2GRN AR A L TR s+, SEATHE
Moo o ot s ST RTISRNI25, WP 12 Fis.




- R 141
i 1803 4, #&H 4% % Friedrich Wilhelm Adam Sertiirner ££#F 50 465 J 4 f7T i K AATBEAR BT, -
RS A b B T Dok (morphium ) ; A 1817 4, bl ERAT E4 R T K, F2)
DT EAA LS (—FaERA) , FREFEMART A ERYMTZHERL—
DMk, SR, E ARG DA A — AR AR R 1827 F, WAAE A KA
A FETARAE F . 1923 4, £EE R Robert Robinson # % T ke 25X ; 1952
D MR RARART G, R, BT LHREFRR LRGN, FAT—4A5% -
DM ARMAE, FAEWF. S E DT AY,
)

1. Friedrich Wilhelm Adam Sertiirner #)#F 50 LA 4+ 4 €& & 3L ?

2. INZREH PARATLRBA?

i fk2E % Sertiirner 7 1803 4F 22 MAS H b L =243, F-LA morphium fi4% , W& 1-3
fiis. BRI, fHERFEILA 4M&Hpﬁ?i%+m%ﬁ% kﬁm%%lws¢ “HEER.
Sertiirner X4 F 3B A BT TR G — B FF SEREA ,  [RIRTAR R YA
597 & EmHC kG . B — AN EE — A%i%%ﬁﬁ%m%,mﬁhlm?oﬁﬁﬁﬁ&ﬁ%
SAESSE , B RERZGY) v i & AL F W) B = A IR VE B SR, ARG R N FH AR
THERE FHAZG Y, i B B2 E i R R T BRI

& 1-3 Sertiirner #1 morphine 3D %514

®1-1 EVENEASHE

YR A TR RUE
1817 Narcotine Robiquet
1818 Strychnine Caventou & Pelletier
1818 Veratrine Meissner & Caventou
1819 Colchicine Meissner & Caventou
1820 Caffeine Runge; Caventou & Pelletier
1820 Quinine Caventou & Pelletier
1822 Fmetine Pelletier & Magendie
1827 Coniine Giesecke; Geiger & Hess
1828 Nicotine Posselt & Reimann
1831 Aconitine Mein; Geiger & Hess
1832 Codeine Robiquet

1833 Atropine Geiger & Hess




. AR TR T S

FH LTI ZFR RME

1833 Thebaine Pelletier & Dumas
1842 Theobromine Woskresenky

1848 Papaverine Merck

1851 Choline Babo & Hirschbrunn
1860 Cocaine Niemann

1870 Muscarine Schmiedeberg & Koppe

B T AERLY) PRI B TS YR AN , AU
bE WA B A F4R 0T LUTVEZS i Ts e ot
I HLAR R AOAIFSE T ARt s Ak fildn, AATA8
T KA R B H B S Rk )RR HO&

1832 4F, 37 %11 Gergardt LL/KAZER M FRHS
T —ASEEEY, (BRI NVARE, BRI
A RESERL, RULERATAREER AT . 65 4FJmY
1897 4E, (k% Hoffmann 7Eid[ 4k Lt
259 ke dk AR b AL E R O TR L R b, X

g Gergardt 1JiA5e 1T T EHE, 458 K& 1 B aE] LAk
E1-4 FHsKkE (1897) ( ZBEKIZ, aspirin ). 1899 4F, Bl ] PUAKAYE A i
PEURZY 1l 1909 4F, Bayer 2wl A& T Bl a]DCAKEAKEYE 77l 1915 45, BElDCAk A FlE 2
VERARA T 2588 . B BT S DEAMGET g (anxhts . B A i O BB VE FH ) ST & B, fili 1t
WA T R T Z 259 -

B ] PEAR S NS T s S — AN AR E i R S i T a5 i is A 2 25, A
J3) H i o A FE B A 25 2 — . BRI VCARI ) bt , ﬁiif‘é’}%{h%ﬁmﬂﬁ
A RIR= YRR B, I T R R N AE——F A s, MILIC b 1550 T

R
4k pT w) DCARZ 5, R R AE 20 4 20~30 4EA%, MBI T & Fr 259, Hor 4 45 KT 25 |
ERZG . B ZY . MBI 2SS . XL SR AR S AT R GE AT E, AAKAE

A A 56 1 A 25 280 AR s (_lﬂﬁm IHJ RO FZRWIT R YL F il L, AT RIRE
259092534 A ( pharmacophore ), JFXE A KRR S Y HITEMBGE, UIFHRRALEY
MRk E5 25 2. filan, »l RIS 25800 TR, KR —R9 ey, H
KA (procaine ) S f ML D) R, X RhAITF FE A5 5K 2 A5 02 B 245 WF 92 B — ol A3 4
FB.

MAEYF R, Wit —DHEsh T F AR, 1928 4F, & [HE 4 1§ = %K 91 3K W)
( Fleming ) 7E 3256 R R &AM T AZE — il R —HHE (penicillin G ), WA 1-5 .
HEEMOERIITRE THARAYNH LT, EAPRITFE LR T —K¥Eam. B4k, &
B FPRRCT OB 2 . MKBEAE . BRI . ORLAE AR R A, LB FH AN (E A SR AN AT A
HHEEMBAREAMNFENEFEFMEMEAED P B M IR, MENRE
(tetracycline ), #%EZ ( streptomycin ), 5% & ( chloramphenicol ), £L%; % ( erythromycin )
GRS KA P AE R ARGR I, RREEE R R ORI, [ YA R AR ZE 1 45 4%
WA LATCRE, X AW X AR EE Tk —. HAr, ik ERES bt ZE ik
PRISE B 2 ST 245 )



©OHNRIRRE 141 :
D 1928 %, RR@EFRARNEMERANBRLN, EESFm b e # HRE G THT
kAR TXAER, nAFARARGMHRARIL, RALSFALZAT AR EHK
D AR, AR, BENAAZAEEETHAEAG—A, TR, b ARAEELR®
D MRARAR AT EE . R R XA B R B A m il ey b, KA FRE L 4
- R Ao GRAT I AR A AT :
: 1929 5, HEARE TG LI, 1935 F, RXARBEFEHELAFELXDGEZEE .
D ABFRRELE, BRTAEAGALAM, 19415, FEERATER, BETFES |
L BRRGES, BAFRERRRTERTFE, FAAAMZXEANL—, E—BBAL
DRI RV BERHEZARKAT 1945 FENREEZRESH, :

LPWTTE S TR R IARRE AD H ASEA B R B Sl ) S s i g i 1, SIS 1890 4L
J5, &G REURHAHEL, LA YiE R ZEA T AT BE . TE T 2558 S5 F
R —ETREAG, W25t 5SH8ERS TR BRI, o an g By vk
PIRINRIT IR T RAre25dy, Rt b2t r 29 i & R 25 1 Skl 7Emifie B2
B S & T, HANHIF2A MER25Yb2A B8, i 3R, ST AR R . @
RS, XA F AL PRI A

Bifi 5 A R AR IR, AT WA TR B IA N AEAE (A Bt A P T P A0 T Ao ik o e B 1) )
SHEAT RN HLEEMAER A i 3 THER EEAMER . 20 2 30 4548, PO PEY R A fifF 7 B
o T EEHE, WA YRS E ZRERAE R ORS8RI 20 thag 50 4ER, ATk
B M E BA T 2 iR s HifER s 20 tHad 60 48, AR T 8 /R 0 iRaiEZ2y ;20 it
72 80 AFEAUEI, AMTARB T —S BRI EE/ER, Eistat PR 173t NO fit&# No &
JSCTEHTD ) 75 O 9

20 e 60 4FAR, BEAE AN R 3 A P F S S () T B AR, S AE LA el 2 A S AR 1T
W — RIVBE B YT, W -2 ARFEHTRIERER I 259% /K ( propranolol hydrochloride ) T
1964 4 -7, 45 BB HF (nifedipine) T 1979 4F i, U4 0K 2063 i i 7 -
FEHE A (captopril ) T 1981 4F L7, ACo i il BB AT 3400 T A 2000 259

20 42 80 “EARLUG , 41&1k2# ( combinatorial chemistry ) £ A [a]— B[] Py & B A i A 7] 2%
PR B A [l A2 B AR B b S s T e FIHA Akt ARG BE2G it e, ik
BT TSGR, BT 2R S W%, 454 @il 07k (high throughput screening,
HTS ) $R, ST RGPl . SR PEmiE , It 7o 258 A& BLad s s . B AL 5
AL, A B RS R GFIRRA . K 590 SE R % B0, X W47 24 i o Al
BOHRAL THEZ A9 A B2 E A S — DR B, Bl — R A2 & P 2 11



b ORISR R

HAlT, 299ir Ol fess . w3 B, apled (5 R 2O — R A iR A HLL
gEaEK, MONZARILEHRRHERE TR, QUSSR . 25 Ba R,
s Fh PRB A v 1] AAE D2 R el | AR T AR RIS B T T AR

YIS SR T BRI, BRI T MR E R 2EKE 2 Tolk. 255 5T A&
B—AEBA L RS AR, PR ST R, ARG EIZS kA R FEAE . EIRK
ORI |-, 25958 S5FF R UKD E 25 4l i e . PRI 5 | 4 A wE , AR 2 A A
Wi AT & ok . ATk, “MRAI” W LLEZYBR ST L M M E R MG,
AR PO EEAEA . (B2, BCRAREES M AR rfEHZER RN, —
B2 I RARRIE SR IR SR T, 2L 25 il wfiohe BB B A B 2549 LR 1T

HYMREFENEAKRE— “REE" B4 :

: WA B (B A%, thalidomide) T 1956 FAERGE LT, ETREFHERRERE, &
DORTAR, BRBEAATTEM, B, kX BTEM 17 AEE, 1960 F£45, £ -
D EERRARRNS A B, FRAANED, LERAMHRMRN, FHARELEY
DKL, AMAREMCEN”, HOMAIEFH B EEH . B KF, ERE
DR EILE B AKAA 1000 &, REZKAH 8000 &, A#RFHiL 1 FA, ‘
el

1. R R 4R B 508G 7

2. ZARRUEAATA P RIR T ARELIR %) 64 H )| 7

=, REHHIF 6 Z TR E

T EY I FE LRI NI, E8 LR KA. 1949 4ELLRT, FRAEMILFH25 Tl
&G, RahEs, B&%E. FhERI LU, FREMARZE TSRS AR, JLHE
FERCE IR LAG B A R, BOTE R T82E . B, A=, s . i E s S gL mn s
TR, REAEZ T 3600 25, Al LIA=(b2EBRZEIT 1500 Ff, 877 40 £ 5
1O 3 o TR A5 | Ay NP2 T T4 £ B

FKEAMEGEEA = PAERAEE MPTE R . W2 . PLgiksy . OriRpiiagy . iR Zy |
M. SAEE. PiUMRZ . O REAY . PIRMS REAYE—KIMIGRIGTT 25, W
AR B TR T B, DRI T IR N RBE AR BHARMEERE , JF HAA KIR2gih i, b4 At
FREALE AR T H KI BTk

I EAEF b RO B R 25 S S A R R DA 3 . BiEs G EERIER, X R4
IERRE R, PR E ST LA A A L BRI RE , K TR [ A S 25 & TR KT i B 2 R
S bR, 20 22 90 AEACHRIIE, FRIE S T 255 LRI 25 S AT EUR Y, oo 3R EHI 24 Tl ki,
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Summary :
: Medicinal chemistry is a discipline at the intersection of chemistry, pharmacology and various
. other related specialities, where they are involved in design, synthesis, bioevaluation and
- development for market of pharmaceutical agents, or bio-active molecules. The ultimate aim of :
. medicinal chemistry is to find better drugs against diverse diseases or for improving human living -
qualities. The tasks of medicinal chemistry cover a broad range of research fields, including target :
. selection, target evaluation, mechanism of drug action, in addition to those classical ones such as -
- lead identification, structure-activity relationship study, and pharmaceutical profile optimization.
: Before the end of the 1800s, medicines were concocted with a mixture of empiricism and -
. prayer. Trial and error, inherited lore, or mystical theories were the basis of the world’s -
- pharmacopoeias. Earliest drugs were natural products or mixture of natural products directly from
: plants, animals, insects, minerals, secondary metabolites. The first natural product isolated from :
- poppy-plant by Friedrich Wilhelm Adam Sertiirner in 1803 marked the dawn of a new era in drug
- discovery. Aspirin was first synthesized in 1832. With the successful launch of aspirin by Bayer :
- in 1899, the modern medicinal chemistry was born.
: Not only did the early 1900s bring the triumph of aspirin as an inexpensive and universal pain -
- reliever—the first of its kind—but the science of medicine exploded with a new understanding of -
. the human body and its systems. Now, we live today a world of drugs, including drugs for pain,
- drugs for disease, drugs for allergies, drugs for pleasure, or drugs for mental health.

The nomenclature of drug structures was also presented in this chapter.



