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Abstract: The new drugs and the novel theories developed from natural products chemistry study have made important contribution for
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Fig. 1 Structure of morphine
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Fig.2 Structures of salicin, salicylic acid, and aspirin
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Fig. 3 Structure of quinine
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Fig. 4 Structure of artemisinin

H
N s
0 N—.
0

“coon

5 BERMLFSEY

Fig. 5 Structure of penicillin
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Fig. 6 Structures of strychnine and brucine
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Fig. 12 Structure of PTX
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Fig. 14 Stereochemical structures of some important natural products
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Fig. 15 Structures of some important natural products that have been completed by total synthesis
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Fig. 16 Biomimetic synthesis of tropinone
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Fig. 17 Biomimetic synthesis of progesterone
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Fig. 18 Biomimetic synthesis of proto-daphniphylline
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(HMG-CoA ), ] FH W44 A RH [t 1 (47 2 o T 5T 4

KR, ST T BRSO A A A it A [
BE A B W RevEAE o BB S SOMAL 25 B A £
I R G T AR PR L
BRI RAAMIT 2 £, dlid4s

RIVMTT IR, WSR2 RE

(lovastatin),

B2 T —
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i PRARAR 2 55 AR 2R (I IR, O ST A 9T el O
FRALT A D,

TRl VA 25 BRINT R . 25402
A LIRSS LKA 2 v A TR S Bk, R
FAVA T &5 KR =W (0 A= s vk 0 AR L 5k
T B R o AR AT O REs i, U4k
IV -§- 38 ok S AR P a4 3 B T 4S
PO AR B U 254 IR L H AR (halven, &
19), B —FEAEEZ LRI MHIF, 2010 4536
[ fr SR BR (FDAD itk L it

H,C

19 FREERY B AL
Fig. 19 Structure of halven

T AR R AR = W) I 50 Bk B 52 21 B2
FIE . B R AU PR i v A ) S Bt A A
VIR E AN, IR ) SR AR A 2 sk B BAF
PR BRI, e LT
{CFERREN SRR AT T FE 2R NI, g
HRBERTE . R BRI RE T
(PAE, S REARRIR =AW RAR = B
HIB AR Pralar ks gt L& Z et A
W TEAE AL H AR AT AR SR . B R
AT AETE I (R T A7 A3 R AR IR T
UL B AR 2 % NSRBI SRR % PR AR 1 i
PR ) XL T 2R G R AR A
WIAASCR I T 8T 2 (P 36, [R) ISt Bl R i e
BT ANE B A A BRI R o MR AR
Yy sk R IR ) 5 S A B AT AR AR AL
W2t 2. 2001 4, Luesch 4!
NIV W 5 A T R AR ™ 4 v 0 28 L — A 5 ) A0
FIFABE IR A4 apratoxin A (] 20), YR4FE Luesch
Hz O Lyngbya majuscula (1) 2R84
133 3 A apratoxin A SR, EN1HA Y
HIMIAETE. 2003 4F, Feling P M, T Hk
W R IR & Salinispora tropica 41 2545

#| T salinosporamide A ([ 21), #WFFTARIL'E X} 20S
B IR R E R, 2 AR E AN 208
B AMHAA IS FIHIF]; LA salinosporamide A I
Xt 22 R 40 B A AR SR AR S A PE, e
ZPEIR I CREN T IR IRIRES,  an Ak
o MERYEMR IR . 2 PR BEIE . AR /NG
261511996 4F, Swerdlow 2456V N4 JE 7 A1 PG
BFI VR R RS A B 4 1) i ik 2 rp 20 59 45
B TSI A H  (keyhole limpet hemocyanin,
KLH), fifF7AH e H A i B e Jsl vk i) R K4y
¥, AENBUAE A T R &, AZHT
JRAILARGUIL, B e AT e ik . SR AATTIA
B RGP REE, H TR R 2k
AT, 1997 4, LLKLH 3= B2 U8t
2 Immucothel BALELEAT 248, TR IRR
PRI e .

20 Apratoxin A HJ{LF 45
Fig. 20 Structure of apratoxin A

21 Salinosporamide A BJ{LF 44
Fig. 21 Structure of salinosporamide A

6 EAXRSZGHNARIEN
6.1 RIS BER AR REES

SEMIY B RAR A 7 ) E A A, AR
MR HAN A E Y B B L L8
AP B BOR CBAOBAN TS N R R e, B
DL BlOBr (B oy B e AR i S & Y, o
B Wt 3 C high-speed
chromatography, HSCCC)., ffill i /2 {41 (preparative
thin-layer chromatography, PTLC). &2 (40
(high performance thin-layer chromatography, HPTLC).

counter current
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R (41 Chigh performance liquid chromato-
graph, HPLC). WA (flash chromatography )
B YK (capillary electrophoresis, CE). FHZ
WA E (Vacuum liquid chromatography, VLC).
i B Cultrasonic  extraction )« fill I A% HL
(microwave extraction) 4 F1- 45 4232 H (bionic
& semi-bionic extraction) i+ K (membrane
separation). 7 T Z51M K (molecular distillation)
KAy FENIEEE A (molecular imprinting) 4% o

6.2 MAMHLEWEERARWAR

KRR E R, SR E L, Hrharfk
SRR E f5 A NSRBI, KR )
) &5 K i o T2 B2 T I & T A 2 B I A ) 6 T A
Y. AR R RS A TBek e, — 1Rk
WA Gk BB 2 L4055 0y, Bl
OF T RARGI N 1806 AFR I, 1925 4AFHEHIE
FZ R 2 1952 58 A G, TIZe 150 4E KN T
M 20 HHEAD 60 FEATTUR, BEAG &M o> B BRI
PRI WU RE L 2 N, R R i
FUAT T W ERE . QSR S S 2% R R AR A
I Creserpine) MURIR. e g5 BN T 425 Al
H TR 4 4F (1952—1956) I [A]. 1T 30 4FK,
ARG £ A# T /7% (NMR. MS. IR, UV, ORD.
CD. X-ray), JUH & “HERRILARER TN, an
'H-"H 20 ARG ("H-"H COSY). HMQC %
(heteronuclear multiple quantum coherence). HMBC
% Cheteronuclear multiple bond correlation) NOESY
i (nuclear overhauser effect spectroscopy) %, #f
AT IRER =44 2 PRI S B R R e
6.3 RBRAFUIKBEYFHI

RIRF=W 58 K HARZ 1k 18 K 1) I e RN g A ke 4
HORI . AR Rl R S da I B /N o AR
I3 T IRET RS By S B 03 A A o] Y 1 A 0 LA
B0 UE 227 PR A 40 24 ) A R R e B K TR B 2l
RART=INE A NGy TR TTX 25 1734
b A HE AR ITVETCVEAR B R ER TR, JEDR A AR
T TV ERE KRR = 4)%F  (chemical
biology)” **°1,

TR RS 1AL RSP AR 2= 4
A (mTORD 7], i1 mTOR 15 5 i@ # .
fe ;. Gy 140 i f 59 BE iy A 300 % 9K 2 b e 4 i
(NPM-ALK) i 5 (K00 e S 48, Hlr, 28
— AU mTOR #H5 & WA 5 = AT B VLD 5 m] | K

YEBw] i FDA LAEVE B 2590 N T IR
i AEF 2 S — AT 2B ridaforolimus B EAEHEAT
PSR GRS « 25T mTOR 15 5 1l B 70 MR K
R EP I EE/ERH, mTOR 7 25 P
AU R TR . B, MEAEERE R A
(brefeldin A, Kl 22) & MRAHUER, &FT
1958 EHRI, M RBHIRIENT % Penicillium
decumbens W4y B33P, BLAE R BLVF 2 FME D)
HERRE AR E Y . AR AR R A e F R
FEARI o, IR EGHER SIS E AN N iz
B ERIAR, AR R EZER 1 TR 2 N
TG 516 SR

HO"

22 HEFEEER A NEUEEN
Fig. 22 Structure of brefeldin A

64 HEHZBKRZA. RE. ERTEAREBENEX
XFRIRT A 22 I 5 0E 4R T 1 & H ™
HEENINZD, ) LA L) 5 T ARV
InEE#E (ciguatoxin). VKRS . KR Wik v] DA
VRS EIMRAR SR YI S, WSS, BV
JET T (nicotine) FiHUZMNE (chrysanthin). KA]
12 (jasmonic acid). V& ME (abscisic acid) JHZE 2
#{lZ (brassinosteroid). 738 % (gibberellin) %%, 1R
ZRRPHAPEMRET), TR TIR AR
At S8 P2 A1) N R B SZ BILFVE, R AR 37
(astaxanthin, K& 23) HrEALIHTEE LI FIPTEMN
7, R FE B H R RE ) & 4E4E % C(vitamin C)
7 6 000 £%+ il Qo (coenzyme Qo) 1] 800 £+
1€ % (anthocyanins) [1] 700 5. B-#HE b2 100
W, WFCER A AT PR BE R AT 40 b S5 v LU= A
N2, B AR ISR N AN e e A IR Ak 27
53 W 2 A2 M — BB I o ot B 1) — e A
N ZW )5 (carotenoid), ST HE FREFNE 255 RIS
N 0% 8= U0 W Ih TRtk T 2R AN B A il IR
J1s HHABRAATTIE Cstating ) FPL ML/ 24
(antiplatelet drugs) Z G425 3 XD PEL IR
Wlo EAERIC KIS AR =B F NI
(brassinolide, &l 24), ) 7z .
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OH o OH
) Ve e Ve Ve W N HO
HO
(6]
23 MMERETLFEN
Fig. 23 Structure of astaxanthin
25 (BiER A BILFEN
o Fig. 25 Structure of pseudopterosin A
7 RAFMUFRREIRE
AR I LK 2 S R LR R 2R 1K 2
HOy,, P, EIRR 0 2 REVE B H AR S A
o 2 FENE, AR M) 25 H ¥ 2 FEME RO H &%

24 ZEBEERABEUFEY

Fig. 24 Structure of brassinolide

ENBR Azadirachta indica A. Tuss | 32 04 T3
R, A LRI FH AR, TATR
QU B EARNV AR AR IR i R B
1968 4, Butterworth FIl Morgan M E[JBF-1-H1 73 25
EPBREE, ZEAIEKE 0.1 ug/mL I, RERSSEEHHY>
TR L Schistocerca gregaria [WHUEE o XA H |
gl H A H A AR AL, AT N R LA
TeT5 %% 2008 4, JEE SN R E 5 R Ley Bl
46 DRV 22 FILE SR T BT I A Gl L
1B, T T RERF=IIM 2. LA Uk 2RI AR AR
251N E AR, % % A (pseudopterosin A,
Kl 250 & — Bl B 3] U Pseudopterogorgia
elisabethae RN 73 B HERINBTR B0y, &35 440N b
M 24 8% Resilience ™[04 oY,

6.5 RAZFRMERLX

RIRP“PF ISR R R, IRt T AR
FHH T RNC, 224 Rh 81028 OB thllok sy,
ey (biology) A4:24%* (pharmacognosy). #jH
Y% (medicobotany) 2%~ (ecology) P&
Z4j2# (Chinese traditional medicine) A=W)& AAIAEYR
2% (biosynthesis and biogenesis ). FHH)1b 2% 72
(plant chemotaxonomy). “E&EWL: (ecological
biochemistry ) « 2y 7] %% ( pharmacy ) . 24 # 2%
(pharmacology ) £ ifb%* (food chemistry). 4#4
1 2% (pesticide chemistry ) « B} $ SC ik 15 & 2
(informatics of scientific and technical literature) %%,

FpE P LA AR FHALEI 2 60, TIX e 2 A mT LA
HNEHR G B R G . AR 5T
o, B AA RSB AYHREL, — REERE
H— PR RAR =R I, RN BHES)) T A AL
A R E R E R & . BINAEi 251 &K 710,
TR e T ARG, e = S F e
TEIH R A B T 45 DL B AL, i A Rk
R 2 85I T TV 2 R SR i T — 1k
GEATRE I R UF (A DE TR, gk s
P S AE FIBURI 2 FEE AT DL R AT 2 5l 2
YR EY), AT LS N g i i it
R HET, RIRF“PAL AT SR N 2540 H
A K, WU B MBS I A S Bl
TR SR . RS, Rl
S MG AR AT R R AN AR
fihn, & ERFEFAEARN ) HIEN KT M4
4 teixobactin (18 26) HIHTAZER, XL 30 4Fkk
TR — Mg il 25, & nT LURIERY H A P pR 4
BOEAERE (MRSA) 2 M8 afk. S5H
i LG R AN 2 EGUER AR, EEE
T I AR A0 AT (1) A0 PR R R KA BT, e S AR AR X T
=P 2P . Teixobactin ) HELA 2 N AEHT
WA L2 TER “HBguas” P BOmiEH kK
MWHEFEAED DRI T —MH i &w
anthracimycin (& 27), A VINEREN 16T IR IH
At i H 460 PO AR <8 28 (0 3T 25 BRTAT (MRSA) 5%
PRG-I PE S, TR RN A% KORIH 1R
A 25,

W H9% 5 (Ebola virus) Ag51HE ARSIy H
MR TR, AHZ H NS &G R ey



¥4

Chinese Traditional and Herbal Drugs %% 46 % 35 14 3 201547 A + 2031 -

?ix%}?i

iNHO (0]
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O
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26 Teixobactin FJ{t 4544
Fig. 26 Structure of teixobactin

27 Anthracimycin B¢ F 454
Fig. 27 Structure of anthracimycin

T30 o BRI BRI G 1 T 4N it 52 UL B T (1 7
UEH, Davey /NPT K BB CURAR 2542 BUY)
35 & (tetrandrine, 28) HELFH.WT % 1E .
/N ERAE IR A B 75 5 A B Cif T, /R
A H B, ARSI R4 B s ER
JIT AN B7 LB A T 9T 258 TR B I — MR AT
W25 . R KBt R I, SR E & —
FIRE D IMZ AL I MIR2911, “& B $2240 1) F AR 37
B EE (JAV), 36 HIN1. H5N1 A H7N9. 44
15 B PNFI AR S 5256 2 B, MIR2911 nf A %
R B 2R 055 HINT. HSN1 T H7NO. 45/ RAk
M &#ezm R, PG 1AV, JfF#IC H5N1
SEUN AL T RPN, iR e K 2 RIS
N N A 9 38 Bk A2 bk B R AT I P AR =
lactocillin (& 29), TiuRE ANAAR Gl Ge & —>
AR RIR DT I, NEHUARTIAEDY)
HEECV/F 2 — AN RAR I R “ 25 1) 70 A
FH B4 PO AR 00 SR BRI R SR =) UL S Wt o 24
WITFRE T Bi07 0L, K ARG AN A
ZARMGBHAET) .

Znt JLUE TEMHER BARIER, KARES
B AR e, AR ARI—H5, AKM

OMe MeO
_N. O ‘ No

H;C OMe CHj;
0
O~

OMe
28 MBFCHHIILE M

Fig. 28 Structure of tetrandrine

Bl 29 Lactocillin Ak 5454
Fig. 29 Structure of lactocillin

R AR R B AR R B TR Ak, K
FRERNE I FRIL, N%ss )& 34k B9
SN % NSl SR SRV DV E 2= 2 LB
HIIRFFAE Q2 AR, M R AR = 00T
FUIEAEWR 5 ORI T ST R, (RN K D
PN S PN S

S 3k

(1] Seibse, ZENE, BRIL 2 RRZMLEFRINE
ﬁuﬁﬁﬁ%%ﬂmx%U1$ﬁﬁijn®.
1457-1463.

(2] S6EwER, BN, A K, F RRGWLFE L %
TR G LA a i (7], T, 2014,
45(19): 2737-2741.

[3] Piqueras V M. Molecular structure of penicillin [J].
Farmacia Nueva, 1946, 11: 183-187.

[4] Woodward R B. Biogenesis of the strychnos alkaloids [J].
Nature, 1948, 162(4108): 155-156.

[5] Cannon J S, Overman L E. Is there no end to the total
syntheses of strychnine ? Lessons learned in strategy and
tactics in total synthesis [J]. Angew Chem Int Ed, 2012,
51(18): 4288-4311.



° 2032 -

¥4

Chinese Traditional and Herbal Drugs

Fao% E148 2005E7 8

(6]

(7]

(8]

(9]

[11]

[12]

[15]

(23]

(26]

Babu S M, Ranganathan S. The total synthesis of
strychnine [J]. Resonance, 2014, 19(7): 641-644.

Wieland H. The chemistry of bile acids [J]. Angewandte
Chemie, 1929, 42(17): 421-424.

Nicolaou K C, Yang Z, Liu J J, et al. Total synthesis of
taxol [J]. Nature, 1994, 367(6464): 630-634.

WH SRR ik B2 (7] PRy,
2011, 42(10): 1878-1884.

WEEE, & B, FOOW, 4 RRAWE LG W)
ANEE [J]. T2, 2013, 44(6): 641-645.

SEIC, AU, BRI, SRR AT ST
WEE [T, "hEE2h, 2010, 41(7): 1031-1047.

WESC, BN, ETUr, & EERRT A ERT T
Wk [J]. 252K, 2010, 45(10): 1212-1223.
i, FNHE, £ &, E O RRGWLRIE i
KBEZE [J]. H 24, 2014, 45(9): 1330-1335.

B x5, B, S RRAWE L A
WilEgERE RSN I PEZ, 2013, 44(18):
2630-2633.

Nicolaou K C, Frederick M O. On the structure of
maitotoxin [J]. Angew Chem Int Ed, 2007, 46(28):
5278-5282.

Nicolaou K C, Vourloumis D, Winssinger N, et al. The art
and science of total synthesis at the dawn of the
twenty-first century [J]. Angew Chem Int Ed Engl, 2000,
39(1): 44-122.

Woodward R B, Doering W E. The total synthesis of
quinine [J]. J Am Chem Soc, 1944, 66(5): 849.

BE, ROW], REL. RARBUEAWELE NS
& [7]. RERFEMINFR L IF &, 2008, 20(6): 1104-1107.
Suh E M, Kishi Y. Synthesis of palytoxin from palytoxin
carboxylic acid [J]. J Am Chem Soc, 1994, 116(24):
11205-11206.

Aicher T D, Buszek K R, Fang F G, et al. Total synthesis
of halichondrin B and norhalichondrin B [J]. J Am Chem
Soc, 1992, 114(8): 3162-3164.

Nicolaou K C. The battle of calicheamicin gammal [J].
Angew Chem Int Ed Engl, 1993, 32(10): 1377-1500.
Nicolaou K C. The total synthesis of brevetaxin B: A
twelve-year odyssey in organic synthesis [J].
Chem Int Ed Engl, 1996, 35(6): 589-607.

Ley S V. The changing face of organic synthesis [J].
Tetrahedron, 2010, 66(33): 6270-6292.

Lambert T H, Danishefsky S J. Total synthesis of
UCS1025A [J]. J Am Chem Soc, 2006, 128(2): 426-427.
Wallach O. Terpenes and ethereal oils [J]. J Chem Soc
Abstr, 1887, 52: 595-596.

Barton D H R. Stereochemical aspects of mono-and

Angew

[27]

[28]

[29]

[32]

[33]

[34]

[35]

[36]

[37]

[41]

[42]

sesquiterpenoids [J].
1950, 41: 81-85.
Hassel O. Structural aspects of interatomic charge-
transfer bonding [J]. Science, 1970, 170(3957): 497-502.
Woodward R B. The total synthesis of vitamin By, [J].
Pure Appl Chem, 1973, 33(1): 145-177.

Woodward R B, Hoffmann R. Stereochemistry of
electrocyclic reactions [J]. J Am Chem Soc, 1965, 87(2):
395-397.

Woodward R B, Hoffmann R. Conservation of orbital
symmetry [J]. Acc Chem Res, 1968, 1(1): 17-22.

Corey E J, Johnson A, Peter L, et al. Computer-assisted

Perfumery Essential Oil Record,

synthetic analysis. Techniques for efficient long-range

retrosynthetic  searches applied to the Robinson

annulation process [J]. J Org Chem, 1980, 45(11):
2051-2057.

Robinson R. Synthesis of tropinone [J]. J Chem Soc
Trans, 1917, 111: 762-768.

Beyler R E. Some recent advances in the field of steroids
[J]. J Chem Educ, 1960, 37(9): 491-494.

Piettre S, Heathcock C H. Biomimetic total synthesis of
proto-daphniphylline [J]. 1990, 248(4962):
1532-1534.

Mohr J T, Krout M R, Stoltz B M. Natural products as
inspiration for the development of asymmetric catalysis
[J]. Nature, 2008, 445(9): 323-332.

SEIC, B, KL, S RARAYML IR SR
25k 7). HHZ, 2010, 41(10): 1583-1589.

Brusotti G, Cesari I, Dentamaro A, et al. Isolation and

Science,

characterization of bioactive compounds from plant
The
ethnopharmacological approach [J]. J Pharm Biomed
Ana, 2014, 87: 218-228.

Wender P A, Miller B L. Synthesis at the molecular
frontier [J]. Nature, 2009, 460(7252): 197-201.

Lyons K S, Harbinson M. Statins: in the beginning [J]. J
R Coll Physic Edinb, 2009, 39(4): 362-364.

Donoghue M, Lemery S J, Yuan W, er al. Eribulin

resources: role of analysis in the

mesylate for the treatment of patients with refractory
metastatic breast cancer: use of a “physician's choice”
control arm in a randomized approval trial [J]. Clin
Cancer Res, 2012, 18(6): 1496-1505.

Luesch H, Yoshida W Y, Moore R E, et al. Total structure
determination of apratoxin A, a potent novel cytotoxin
from the marine cyanobacterium Lyngbya majuscule [J]. J
Am Chem Soc, 2001, 123(23): 5418-5423.

Luesch H, Yoshida W Y, Moore R E, et al. New

apratoxins of marine cyanobacterial origin from Guam



¥4

Chinese Traditional and Herbal Drugs

Fa6% F14¥ 200557 A © 2033 -

[44]

[47]

[50]

[51]

[52]

and Palau [J].
1973-1978.
Feling R H, Buchanan G O, Mincer T J, et al.

Salinosporamide A:

Bioorg Med Chem, 2002, 10(6):

a highly cytotoxic proteasome
inhibitor from a novel microbial source, a marine
bacterium of the new genus salinospora [J]. Angew Chem
Int Ed Engl, 2003, 42(3): 355-357.

Williams P G, Buchanan G O, Feling R H, ef al. New
cytotoxic  salinosporamides  from  the  marine
Actinomycete Salinispora tropica [J]. J Org Chem, 2005,
70(16): 6196-6203.

104, Salinosporamide A [FAEARXFRA AL [D].
K #ITREE, 2010.

Swerdlow R D, Ebert R F, Lee P, et al. Keyhole limpet
hemocyanin: structural and functional characterization of
two different subunits and multimers [J]. Comp Biochem
Physiol B: Biochem Mole Biol, 1996, 113B(3): 537-548.
Olsson C A, Chute R, Rao C N. Immunologic reduction
of bladder cancer recurrence rate [J]. J Urol, 1974,
111(2): 173-176.

Carlson E E. Natural products as chemical probes [J].
ACS Chem Biol, 2010, 5(7): 639-653.

Pucheault M. Natural products: chemical instruments to
apprehend biological symphony [J]. Org Biomol Chem,
2008, 6(3): 424-432.

Strausberg R L, Schreiber S L. From knowing to
controlling: a path from genomics to drugs using small
molecule probe [J]. Science, 2003, 300(5617): 294-295.
Vintonyak V V, Waldmann H, Rauh D. Using small
molecules to target protein phosphatases [J]. Bioorga Med
Chem, 2011, 19(7): 2145-2155.

Singleton V L, Bohonos N, Ullstrup A J. Decumbin, a
new compound from a species of Penicillium [J]. Nature,
1958, 181(4615): 1072-1073.

(53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

(61]

[62]

BEOPE, SR, TR EDMRE B AR B
EPREETTREERE [J]. AHGE, 2009, 29(1): 20-33.
Look S A, Fenical W, Jacobs R S, The

pseudopterosins: anti-inflammatory and analgesic natural

et al.
products from the
elisabethae [J]. Proc Nat Acad Sci USA, 1986, 83(17):
6238-6240.

Ling L L, Schneider T, Peoples A J, et al. A new antibiotic

sea whip Pseudopterogorgia

kills pathogens without detectable resistance [J]. Nature,
2015, 517(7535): 455-459.

Jang, K H, Nam S, Locke J B, et al. Anthracimycin, a
potent anthrax antibiotic from a marine-derived
actinomycete [J]. Angewandte Chem Int Ed, 2013, 52(30):
7822-7824.

Sakurai Y, Davey R A, Kolokoltsov A A, et al. Ebola
virus. Two-pore channels control Ebola virus host cell
entry and are drug targets for disease treatment [J].
Science, 2015, 347(6225): 995-998.

Zhou Z, Li X, Liu J, et al. Honeysuckle-encoded atypical
microRNA2911 directly targets influenza A viruses [J].
Cell Res, 2015, 25(1): 39-49.

Donia M S, Cimermancic P, Schulze C J, et al. A
systematic analysis of biosynthetic gene clusters in the
human microbiome reveals a common family of
antibiotics [J]. Cell, 2014, 158(6): 1402-1414.

Stierle A, Strobel G, Stierle D. Taxol and taxane
production by taxomyces andreanae, an endophytic
fungus of Pacific yew [J]. Science, 1993, 260(5105):
214-216.

Gross L, Mohn F, Moll N, et al. Organic structure
determination using atomic-resolution scanning probe
microscopy [J]. Nat Chem, 2010, 2(10): 821-825.

Clardy J, Walsh C. Lessons from natural molecules [J].

Nature, 2004, 432(16): 829-837.





