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Development in chemistry of natural medicine and its relationship of related disciplines
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Abstract: Natural products have been the source of most of the active ingredients in medicines. Natural medicines play an important

role to keep the healthy of mankind in history even today. Chemistry of natural medicine is a scientific branch of exploration chemical

composition in natural medicine using the modern science and technology and has captured the more and more attention of scientists.

The development in chemistry of natural medicine and its relationship of other related disciplines are summerized in this paper.
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Ml (morphine), FFAI T WARIR 9y b - HIEVE >
(Rl X — A KIIBAIE N FFEERI ] 2l 544
RGP — DR, EWRE AR
X ERIRAR AN BT AR TE . B AR
B Cemetine) . 5K 7B (brucine). 7 A i
(strychnine). %7 (quinine). MIMEA (caffeine)
FiIFE i Catropine) W] -RA (cocaine) FIHh & =
(digitoxin) 5 HA7 5 A P35 2 (1) SR A0 B M0 AH 4k A
MY S5 38. FEER R R RE, 3 20 tHa
90 AR, 29 0% LW B KRR~ ok HINHE
FERIE T TART=W, A I8 6 KRR =W i 2 e 1
MEFF R, AR RIR =AY 8 R Bt e
20 28 50 AN Wall T8 AP Ry A R 4
Camptotheca acuminate Decne.H 732 H HUE 36 I A%
53 @Mk (camptothecin), J& & &5 MBI R T Pt
JE 29 W) K S % BE (Irinotecan ) FIl 4G v B B
(Topotecan); 20 14 60 FEACMMEY)H KL T Hiks
AWK Ak (vinblastine) FIHFFEF (vincristine ),
IEULIE b 2 & Bk T KB AT 2B YK R IR
(vinorelbine); %[ Merck 2wl fiilE FF R H-F 1987
CERG AU E T IR T v R ] A R R 2R
g IMRE 1 25035 A% AT (Lovasatine) & k5T H
SRII AT AR R R KRR ) 22—
(Qinghaosu, arteannuin, artemisimnin) »& & [E£}2% 5
MHLE T Artemisia annua L. A9 30 137 AL REAS
et ), A RE B R A R A
AR, 1977 4F 3 AAE (Bl) EukE T
FOMRE SR, 2002 4F 4 H 22 H, 577 HE
FIN WHO % 12 FRIEAZY A M0 H % 20
2l 90 EARMERS R B BL g 259 5 A2 I
(Taxol) M HEEMET A 2 16 242 % (docetaxel)
a5, HRIERIR WAL AW ST T K S e,
2 RAHHMUERRHEEZRNR

TR A 2 RNBIE T A 28 32 SO R A
BB R B . BRALPE R A S 5. IRZ
BEEE L B TR KR = WA AT A A st 3R 1
T DURY, 4 Fischer XPHESEIUATST, Wieland X}
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WFUEE . BEERHEIEEE, KRR AV TTa s
TEELY e, ORI E -5 T )
R B Al S, GBI, A R
BEN KRR IINA (R SR EdG k. 2k

=i
ﬁ[%/\

YA . A R DR AR 22 2 R AL
SHRFR )T 15 RE e RIRZIDIA 5 2 J I v 5 e
BN LB TR, SEEENR S
Zra MR LSBT Bt BT T ¥ 1K AR A BLAL 2
(natural organic chemistry). KAR“#){L2% (chemi-
stry of natural products). HZ4{t2%% (chemistry of
Chinese materia medica). fH#J{L2% (phytochemi-
stry) SR TR RN 28 LTS8 Al ], 09T
R A 2 e 0
3 5HXFRIXAR
31 58#4ZFE (organic chemistry) BYXFH

MAEH T 2 R —— AT B 2 R R R T
LARK G B W R WFIE I s S mh 2
AHAE IR L, AT B YR 2 AR ™
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AT . Wallach T 1% KRR NG AL S WIHIWT 5T
P T AR S EES ;s Haworth S8 [ 45 F1F
FUHH T A AR 8T (Haworth projection)s
Ruzicka 8% RARME IG5 R HIBFFEHE Y T 0 28
YR R M ) (biogenetic isoprene rule ) ;
Woodward 1l & VB, (vitamin Bj,) Z5HE A%
SRR )R B T A B BUTE S BRSTE E A
(conservation of orbital symmetry); Bartont F1 Hassel
S RE N RAR AL S P Akl T T 3 R
WISTARR IR 5 318 (the concept of conformation
and its application in chemistry). [FIFEE AL EILR
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JK#E 2 (tetrodotoxin). HLAEFE 2 (monensin).
M~ (reserpine). AN 442 By, (vitamin
Bi,). A AEE B (ginkgolide B) . T % %
(penicillin)+ P 5 5.8 (lupeol). 7R%F % (gibberellic
acid). ZL# # B (erythromycin B). KH % %
(calicheamicin) K HAMEHE (longifolene) V51N
## (ciguatoxin). HAZEE. callipeltoside A+ Ji Ul
##E (pectenotoxin). N Hi## (vancomycin). &%
Z T (teicoplanin). i Ri % (ecteinascidin)
penitrem D. 1 #:%5; % B (brevetoxin B). spongistatin
2. prostratin, bryostatin, vinigrol. cyanocycline A+
ecteinascidin aspidophytine . epothilone A. rapa-
mvcin. aspidophytine Z!*161,

AXFFRA A (asymmetric synthesis) {E KSR =
W4 B TR AR AT AR IR A R . R A
1972 4ELE BT AN e K REFR (B D, (HAE
2003 LT R T AR T R B,
(Palau’amine, 1) 2 1993 4 IR g S R 2
HIHE4E Stylotella agminata (Ridley) 432453 21
BAPUE . PrEmiG PE i Aok, BT Rk
RIS, BTG BRI Corey 55 ¥ 28 it
20 SE[I B I T TE A N HETHE 2010 4R 58
T XA G BT N ) e HE B IR I
G717 N
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Fig. 1 Sructures of Palau’amine and tetrodotoxin
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(palytoxin, PTX, [&2) K25, PTX HI45H)
A 64 DT 7 XU, Fe BV iz R D
2TANSEAR SR A, Fo A A B E R ART Ao BA K
00 LN (Yoshito Kishi) #7400 5 ¥ [ BA 1 £
14 551055 ), 18 1994 4581 T PTX 4 H e
AL AW H T 58 B4 BT AR 7 1 TR B K
FAERR 2 I RIRT ), AN IR N 2 B THid
P NEAERE b, oAty O RSB S AT HLAL 22 51
P2 IR0, [R]85 5 [ AL 22 2 3N 75 Stk
MR — o £E PTX R4 B R v A AT AL T
BRSSO AL, AT B
1T EL A UG 22 PR 1 R RS 21 1 AR H K 4fES)
EH, 245 0hERFEAZAITHENA S,

[N, BEFERI ISR WA 6 B T ek
TR A AL (biomimetic synthesis)
HUE L . Robinson A FI AL BRI 7725 B T HE
(tropinone), FFGI TG ISR, TG XA NF
A B 7 A BT BRI (progesterone ) %
SR, Caphniphylline) ZERARF=4).

2 PTX HYLZLEH
Fig. 2 Chemical structure of PTX
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3.3 S5MRIERS B4 K32 K (modern technology
of extraction, isolation, and purification) HJXZH
RIRPW G5 K 5 90%, a5 MR AL S AT A 3
AT A, BT BA o s B AR S AR R . ]
Bl AT I B BRI R e, AT 4573 2545 21 B A4
WA LAIFRS 25 5 o Tiselius & B T WP € 1572
(adsorption chromatography ), Martin 1 Synge &
JE RN T 4> BC 8% 7% (partion chromatography
analysis ) , Craig K W T ¥ W 4> % 3 &
(countercurrent distribution), Ito # =k B T &k
Wi i Chigh speed counter current chromato-
graphy, HSCCC) %, X% WX RAR = (P HIF 5%
R TR XEEMEH. BEr, RRAWEN K
JECNE & AR n o B B R
W PE RSy BT . HSCCC . il % i 2 (A 3
(preparative thin-layer chromatography, PTLC). /5
VG = R
chromatography, HPTLC). @& R0iAH E i Chigh
performance liquid chromatograph, HPLC). [AAE (%
iz (flash chromatography). E41F H ik (capillary
electrophoresis, CE)+ L2 AH (4 11% (vacuum liquid
chromatography , VLC ). # 75 $#& HU (ultrasonic
extraction). I Z I (microwave extraction). 1jj
AR AR ¢ B ( bionic and  semi-bionic
extraction). B4 HRK (membrane separation) .
1280 ER  (molecular distillation) A 43~ E[1 ik
Hi AR (molecular imprinting) 2571 A1) & AN
FIAR R ML HE T R =W se . B,
By ARKEEVERY S BRI T BV 1A AT
B TIRANIEIT . R T BRI A, AR B EOR
B BAR G5 1) %5 58 HOR I IR F A AR 7= ) B 52 1
SRR — IR i
34 5IKRiEZF (modern spectroscopy) HIXFH
KRB ECR, Gl E L, Hopharfk
SER PRI E e A HHBE ST, — AN RER
WGP E . RaiBIhE a8, LN TH T
BRACIN ], 47N 31 RAR 2l A 1806 44 K
BL, 1925 4R M IERI LT ] 1952 R 58 4 1
P42 150 IR o 7R IRACHE 22 BOR WY H LRI,
KR S5 K 58 2 BRI 2 i 27 SN,
HIEATAEY . PR AR 2 A BT V00 RS T B
KTER, —ANEREVIN A S AR L+
SRR IR, WA RE . PR Ml KBRS i

( high performance thin-layer

EPISERIE . M 20 AL 60 FARTTLR, BEE %
T 3 B AR 22 e AR R oH R BA S 12 N
AR IS T B A, Qa5 50
(KRR 23RN (reserpine) MBI i€ 4514
FINT G TR 44 (1952—1956 )
(RO I) o T3 30 4Fk, BUARE AT % (NMR,
MS. IR. UV. ORD. CD. X-ray), Juij& 4%
REICIR AL AR BN T, i "H-"H Ak 2 6 B8 A O il
('H-'"H COSY). HMQC i (heteronuclear multiple
quantum coherence ) HMBC i (heteronuclear multi-
ple bond correlation). NOESY (nuclear overhauser
effect spectroscopy) 5, ARKHUIIR T RIRF=H)
25 A UL« Ernst 1E 2 RO 06 — 4R g 4R by
AR otk 34 1991 453 DURfL23, I
B AT (Murata) B S7 R SBAL A5 6 £
e g K B J7 vk (Murata’s method of J-based
configurational assignment), j X A\ (Kishi) 8371
W R 7 (Kishi’s NMR database method ), Mosher
WEAT L1401 (Mosher ester analysis) 25122260,

1992 4, AURAE DAL E HARLE KRR Wtk
g R B ST g mn YR K ) R A R R
(maitotoxin, MTX, [ 3) ¥4y % 52 535 52 ik
MTX ()73 534 CresHas606sS2Nay, AR 731 It
Ik 3422, 2 H AT RIS KR EY)
Z—o [AIFE, Bl %8 BRI 0 AT A3 1 1
SRS A T ROk, JLZw. L
Tl v B REAS SE R, DRItk e UL 24 ) T e R A Bl 2
KRH I
3.5 5HEHRZE (traditional Chinese medicine
and materia medica) AYXH

th P 2 2R SRR ) o At S g v 2 )
TR A B8y, TRIRLTPIAL 2 1) 3= B 5T
WS HL A A7 1) £ 5 1) ) e vp 2 b (R
BBy AR PR, MR Z . SR
A, fr a2 k. R
JIWIETT P20 e 72 W b 25 7 0E PR Lo (1)
St FRIhIT AR . eAh, IRAT RS EE rh s 24 SR
(PR I AR B 2575 s 3 TR AR
Fv BERLL. 5 AL fhaE,
3.6 5455 (biology) HIXHR

KRR 55 A6 A AR B AR AT o A (R R A
A 2t gl AT AURE (R A TS LA . 1979 4F
5 [ 52 RO H B 27 Bt 73 1 25 B2 K Horwitz (814l
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Fig.3 Structure of maitotoxin
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B KRR, B XS R
RANGFT254), RANRT B AR HB H ikl
22 g 8 FRI2730
3.7 54%75% (pharmacognosy) RYXFH
R N2 R B R G, A
(crude drugs or herbal material) HJ44FK. K. 4
PR B ARy & SO B
VEIE R SR, BLRGE 25 Q06155 A A AT IF T
B A2y b I AL 27 B3 e AR 2 R R 2 8 T
YysEGl, SR M R s LR SR
Al (e AR I RS, B4, 7R, T
[FIRHR] R P AR AT I HE S e AR TR . A T ke
i bR UEAL . 2 ELARAL, 2000 FFE K AL 2
i B BRI E IR AT T (R TR R AU
WFFEHIBOREESND , 7™M B SR 24 v 253355 71 ] 5 24
s, SRR R S S bRvE, P
Rl ey i EE, ARUEZY Y R, (H b 2 h a5 Fif
Wt B R 2 B A . F L AERAE R,
HRFREINE AR 2 R R B . BRI, SRR DAL
FHIBEFT AT LU h 255 8 an IO M L 5 M E B
L5 b Jo R A o A B i R B AR . A2 2y

FERRGPM T AR R DA R,
A 2E BRI L8 B AR 24 2 R 24 TR ) 2 U1
FE AN T B R bR
3.8 57RA#EYS (medicobotany) AJXHR
2D R R A BN,
RSB A2l Afae. »REE. A
SUEFE. BREIT RAA BRI - R . KR AWk
ST ICH R BTN B 90% LA AR A2 bl A= e S5
Yy, RUPTiBMED a2y, Pl S MY
HARE B DI RAHA P SR WRR 75
R 3 2K 2 0] 5k B T A |E T AR AL 7 2K %
(plant chemotaxonomy) ¥4, AHITZIMHIY) HAT
AHIE IR ARRFAE,  E AR AR A AL BT i A AR
1), SRR AR S A R R I A ),
WA W ER DA AE TARAT D, RS WA
MR BT, DAk A TR
#} (Ranunculaceae) %3kJ& (Aconitum L) 4 JE
(Delphinium L.) F1 K #EEJE[Consolida (DC.) Opiz.]
) . N an4§#F (Compositae) FEAIER & o fiF -k
RUAS [R] ) B 2 R A e il AN AR R s RIS [R) 2R 2R
fEmbE7E 2 BRI TERE (Umbelliferae) AE4)H 1157
R TIESEANFR), 7E5 RN TE RHEY AR e
MR GERIAS IR B (13200 A B S B (T 4D
It CLREA I 53 A AT L AL e T 57 b di T 1k
170728, i BT DL AR A 2 A=A = A R 27 1
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Fig. 4 Main differences of parent structure between sesquiterpenolides from plants of Compositae and Umbelliferae

o3 G KA (R BAH T T REAT 70 R, 0T R4 A
AR 2 AL 2] 1 JE 5 K2 2EER .
3.9 54%75% (ecology) RYXHR

KRN E R S AR E A B E
T2 A% (chemical ecology) 2¢Fb. 4R #
MR AN B R A AR, e A 2 TR
IRFLEE L W AR & A — PP RR 9 S BEER (juglone)
2B EY), X&YW Kbl e+
S Jm, ANUAT AR AL 2 B s - B 2R A5 w4 ] 3L
AT R (1 R 2 IS TERHE YK BITE IR &
ORI R RN LAY
leucosceptroids A A1 B, I8 i 2E 475 P IR &k I 1%
RGP havE B A B e g tE, Jf
X KR 0 T TR AT WA R I e, BT TR A
B R R R AR 2 LA R A . i
R ML A B 2 W B Cpyrethrosin) . Jé it T
(nicotin). P& Mf (matrine). £ R (spinosyn
A). I # (azadirachtin) %5,
3.10 SHEMFERAXR

B ILARERHE R IR N, 2 2R A AL
MR BRI Y] . 5 RRGI BRI R T
SR B AW BORT R P2 (biosynthesis
and biogenesis ) « FH ¥ b % 7 2K % ( plant
chemotaxonomy). E&AED Y (ecological bio-
chemistry). #j5l%% (pharmacy), 2 FHG Crk{E
KL2# (informatics of scientific and technical literature)
o [, KRR 25 WA 2E IR IE U0 R 2 4K 2
(pesticide chemistry ) b (food chemistry).
LA 5 Chealth care products) WF 57 S5 AG K HEM,
e T e (AR AR 245 HUB A IR AN Bl (0, R AR
B SRS INFRARI R AR PRAGE S 1) T A2 55

4 HiE

A4 Mk, =02 — NSRRI B AR
BUARTVRTT 298, B R N R e
TR R LRSS . AEEUCAE B AL s
AR AN RIIAEE T A K M LT B AE s . A
TR B 22 S W LE R R Z e, 2B
TR 10 22 B 1 R A L A = ) 45 1) (1) 22
PE, AR SR ) 2 A W AR
CLRAE LRI Z R0, T A P0iE e 2 FE 1 =k
FHIFRB I ER T RENE ! A ghi . sk
YEFHPLEI 2 K8 A AT DL b iR 24 5 2156
SEW, ] LA AN S RS P it R R
R, RN IR R G H 2 g K,
T FERT 5 A% 438 1 i A 20 L 40 2 30 T 9 A 4
TEAHESIY) . AR . BEREEE AT T
wrARAY, IR L e R, AN TR L
W Hig R AR, B2 AR, ARSI E L, 4
BHAEKT KER AT, CARUFSETIRR
BRI 12 800 22 Hl, Ay R IAT R A i 1 ik
gy LS A S IR TR ) B RS
2 B B 5 B ) B 2 D ) LT A 1) S i P A
DEE g, WA SRR IR R A IRRER, A
ik s PG IR AL T 5 0t 1S BAEA .

M, RIRGYIIE RS T ke — N R =
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R HBIE S5 X, KRR 2R A N
S e 15 A i Ak Al B K P ke,
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