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NPS-YI 2012
Scientific Program
Shanghai Institute of Organic Chemistry, CAS, Shanghai

18 June-Mon  2-5 pm Conference Set-up
Delegate Arrival & Registration (Jun Mou Building)
5:30pm  NPS-YI 2012 Welcome Reception (R FKIL & BN ERERBID)

19 June-Tue
8:45-9:00am Opening ceremony (Chairperson: Dr. Ran Hong)

Chairperson (Dr. Bo Liu)
9:00-9:30am Dr. Chuang-Chuang Li

Total synthersis of Fusarisetin A
9:30-10:00am Dr. Guangxin Liang

Total Synthesis of Echinopines
10:00-10:20am  Coffee Break

Chairperson (Dr. Chun-An Fan)
10:20-10:50am Dr. Ang Li
Divergent Total Syntheses of Indole Terpenoids
10: 50-11:20am  Dr. Bang-Guo Wei
Diverse Synthesis of the Puzzled Lagunamide A
11:20-11:50am Dr. Sheng Jiang
From Total Synthesis of Natural Produts to Discovery of New Histone
Deacetylase inhibitors

11:50-12:10am  Group Photo
12:15-13:20pm  Lunch and Coffee Break

Special Topic: Natural Product in Medicinal Chemistry and Chemical Biology
Chairperson (Dr. David Zhigang Wang)
13:20-14:05pm  Prof. Yong Qin

FH N e A ) 4
14:05-14:50pm  Prof. Fa-Jun Nan

T RIRT A G 2 FEPE 2GR 7T
14:50-15:20pm  Coffee Break

Chairperson (Dr. Yanxing Jia)
15:20-15:50pm  Dr. Xiaoguang Lei

The Chemistry and Biology of Complex Natural Products
15:50-16:35pm  Prof. Zhu-Jun Yao

RIRF=I0E B A LAk 2
16:35-17:20pm Prof. Wen Liu
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18:00-20:30pm  NPS-YI 2012 Dinner & Business Meeting (Fti 5 % “ BRI §5”")
20 June-Wed

Chairperson (Dr. Chuang-Chuang Li)

8:45-9:15am Dr. Zhi-Xiang Xie
Biomimetic Total Synthesis of (-)-Isatisine A
9:15-9:45am Dr. Xiao Zheng

T ohr B Y [ H A IBC S I R A DB R AN R R 4 5 AT 7
9:45-10:15am Dr. Zhen-Lei Song

AU 1 MR SR 3 ) RV 1 DR SR 7 S 2450 71 B 6
10:15-10:35am  Coffee Break

Chairperson (Dr. Zhi-Xiang Xie)
10:35-11:05am Dr. David Zhigang Wang
Total Sythesis on Daphniphyllum alkaloids
11:05-11:35am Dr. Jin-Song Yang
2 F2 KL NG| e HL UG T % B LA 20 i 3 T S ) 5
11:35-12:05am Dr. Yu-Rong Yang
Synthetic Studies on the Paniculatine-type Lycopodium Alkaloids

12:15-13:30pm  Lunch and Coffee Break

Chairperson (Dr. Wenjun Tang)
13:30-14:00pm  Dr. Yefeng Tang
Development of Controllable Dyotropic Rearrangement of y-lactone and Its
Application in Natural Product Synthesis
14:00-14:30pm  Dr. Chun-An Fan
Synthetic Studies of the Lycopodium alkaloid Palhinine A
14:30-15:00pm Dr. Ran Hong
Biomimetic Synthesis: Efficiency, Inspiration and Simulation
15:00-15:20pm  Coffee Break

Chairperson (Dr. Ran Hong)
15:20-15:50pm  Dr. Bo Liu
TR IR 4 B BT 7L
15:50-16:20pm  Dr. Yanxing Jia
JUA RS A Pk ) 4 T 7

16:20-16:40pm  NPS-YI 2012 Closing ceremony & NPS-YI 2013

20/21 June-Wed/Thur Departure
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Fusarisetin A N2 &RHFR

Chuang-Chuang Li

School of Chemical Biology and Biotechnology
Shenzhen Graduate School, Peking University
Shenzhen University Town, Shenzhen 518055, China

Fusarisetin A J& \— MR (Fusarium) J&E R IR =24 0 215
RIHT R . B T A6, 6, 5, 5, S| E SR 45 2 b, Fusarisetin A BE
o BN H N FLUIRE AU MDA-MB-231 B RALER, H H KRR H HE K
IR, [N, Fusarisetin A AMYARA A B OB 08T LA e e B His 24
I de S, i HA BTt — 20 M 5T e 40 i i A ) B ARKLR

ARG LA iR B A B A G R A KA =Y AR AT 2 R S
[F] I A5 O 9T, ANMNCE B T3t — 20 ) B AR B AR AL, JF Had it — D i 45
AR B, A AR B B A S SIS T RIR =R, i A HUes 254
[P R H At R 1 A
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Associate Professor (2008-now)

Key Laboratory of Chemical Genomics,

School of Chemical Biology and Biotechnology

Shenzhen Graduate School, Peking University

E-mail: chuangli@pku.edu.cn

Tel: 0755-26032190 Fax: 0755-26032190 Cell: 13686440440

RESEARCH INTERESTS

Development of novel synthetic methodology, Chemical biology and
Total synthesis of biologically active and structurally interesting natural products

EDUCATION

2006-2008: Postdoctoral Associate

The Scripps Research Institute, CA, USA Adpvisor: Professor Phil S. Baran
Research project: Total Synthesis of Cortistatin A, Chartelline C and Securine A
2001-2006: Ph.D. graduate student in Organic Chemistry College of Chemistry
= Peking University ¢ P.R. China Advisor: Professor Zhen Yang

Doctoral Thesis: Total Synthesis of Wedelolactone and Guanacastepene A
1997-2001: B.S. in Chemistry

College of Applied Chemistry = China Agricultural University

Advisor (2000-2001): Professor Dao-quan Wang

SELECTIVE PUBLICATIONS

1.

Total Syntheses of Drimane-Type Sesquiterpenoids Enabled by a Gold-Catalyzed
Tandem Reaction, Shi, H.; Fang, L.; Tan, C.; Shi, L.; Zhang, W.; Li, C.-C.*; Luo, T.*;
Yang, Z.* J. Am. Chem. Soc., 2011, 133, 14944,

Total Synthesis of Pseudolaric acid A, Xu, T.; Li, C.-C.*; Yang, Z.* Org. Lett., 2011,
13,2630.

3. Fomal Synthesis of Cortistatins Fang, L.; Chen, Y.; Huang, J.; Liu, L.; Li, C.-C.*; Yang,

Z*.J. Org. Chem., 2011, 76, 2479.

4. Total Synthesis of (+£) Maoecrystal V, Gong, J.; Lin, G.; Sun, W.; Li, C.-C.*; Yang, Z.* J. Am.

Chem. Soc., 2010, 132, 16745.
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Total Synthesis of Echinopines

Guangxin Liang

State Key Laboratory of Elemento-organic Chemistry
Nankai University, Tianjin, China
E-mail: lianggx@nankai.edu.cn

The creativity of Mother Nature is beyond imagination. In the chemistry world, one of the
tremendous wonders it demonstrates is how diverse the structures of terpenoids could be. With the
efforts of natural product chemists, Nature continues to surprise us with novel structures.
Therefore, to overcome complex terpenoids with unique structures become an endless campaign in
the synthetic community.

R = H: echinopine A; R = Me: echinopine B

Scheme 1: Structures of Echinopines

Echinopine A and B (Scheme 1) were two structurally unique sesquiterpenes recently isolated
from the root of Echinops spinosus by Shi, Kiyota and co-workers. ! The skeleton of the
molecules is characterized by an unprecedented [3.5.5.7] carbon framework with five contiguous
stereogenic centers. Their unusual structural architecture poses significant synthetic challenges
and attracted a lot of attention from synthetic community in the past years. ) Herein we will
report our efforts on these natural products with new synthetic strategy and readily available
building blocks (Scheme 2).

0% ~OEt =PPh3

R = H: echinopine A
R = Me: echinopine B

Scheme 2: Total Synthesis of Echinopines

Reference

[1] Dong, M.; Cong, B.; Yu, S.-H.; Sauriol, F.; Huo, C.-H.; Shi, Q.-W.; Gu, Y.-C.; Zamir, L. O;
Kiyota, H. Org. Lett. 2008, 10, 701-704.

[2] For representative total syntheses of echinopines, see: (a) Nicolaou, K. C.; Ding, H.; Richard, J.-A.;
Chen, D. Y.-K. J. Am. Chem. Soc. 2010, 132, 3815-3818. (b) Peixoto, P. A.; Severin, R.; Tseng,
C.-C.; Chen, D. Y.-K. Angew. Chem., Int. Ed. 2011, 50, 3013-3016. (c) Magauer, T.; Mulzer, J.;
Tiefenbacher, K. Org. Lett. 2009, 11, 5306-5309. (d) Peixoto, P. A.; Richard, J.; Severin, R.; Chen,
D.Y.-K. Org. Lett. 2011, 13, 5724-5727.
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Guangxin Liang () got his bachelor’s degree in chemistry in
Nankai University in 1997. In 2000, he went to USA to

study new glycosylation reactions with Professor Todd
' Lowary in the Ohio-State University and got his Master’s
Wi degree in 2002. He then transferred to University of
@ California, Berkeley to study under the supervision of
‘ \'ﬁ Professor Dirk Trauner and got his Ph.D. degree in 2007.
~ During his Ph.D. research, he accomplished the first
catalytic asymmetric Nazarov cyclization, finished 13 polyketide and 4 terpenoid
natural products, developed a new synthetic pathway towards the asymmetric
synthesis of the core structure in Haouamines and proposed the biosynthetic origin of
Sporolides. His Ph.D. research was recognized by Roche graduate fellowship,
Bristol-Myers Squibb graduate fellowship and Thieme publications “SynStar” award.
After graduation in 2007, he moved to industry to work in Abbott Laboratory for drug
development and received Excellent Performance Award and the Robert G. Stern
Award during his service there. In 2009, he was attracted back to academia and
became a professor in the State Key laboratory of Elemento-organic chemistry in
Nankai University in China. His major research interest is the total synthesis of
complex natural products of important biological and medicinal or structural interests.
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Divergent Total Syntheses of Indole Terpenoids

Ang Li

A divergent strategy for the total syntheses of the indole terpenoid anominine and
its natural congener tubingensin A has been developed. A common intermediate
bearing all of the required sterecogenic centers for both natural products was first
assembled by employing a Ueno—Stork radical cyclization and a Sc(OTf);-mediated
Mukaiyama aldol reaction to form the key C—C bonds in a stereocontrolled manner.
The route to anominine features a radical deoxygenation followed by an efficient
side-chain installation, while the path to tubingensin A exploits a CuOTf-promoted
electrocyclization/aromatization sequence to forge the central region of the
pentacyclic scaffold.

("] =&
DR O A R

Hh R B B AL ST 5T R

A A LA R S
BRI X FRE R 345 5, 200032
HiiE: 86-21-54925466

E-mail: ali@sioc.ac.cn

W7t ZHET1: www.bnpc.labs.gov.cn/LiAng/

MAERRARTUENA: 2004 F T AL RFREH 222240, AR R A
M %453 T WNHBIRECAR K& e 7L . 2004 2 2009 “F1E3EE The Scripps
Research Institute 34T L #F5, £ K. C. Nicolaou # & F N 1
platensimycin ZCJE A diversonol Xk H— S8 R IR I 45 1, FFT 2009 3545
fit-2247. 2010 45 1 A #AE Nicolaou % i T- ¥ INYY Institute of Chemical and
Engineering Sciences [ SEi = AT LG 5, TRE 9 A A ER2EE E
WAL TR, ARl ANTHRIPHEFE 51 o B0 EEAFE R IR = I
A A R AE R IR G A IR o Bha7 T AR J5 58 B fusarisetin A
anominine. tubingensin A SRR =W 4 A Al
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Diverse Synthesis of the Puzzled Lagunamide A

Wei Huang, Rong-Guo Ren, Bang-Guo Wei" and Guo-Qiang Lin
Department of Chemistry and Institutes of Biomedical Sciences, Fudan University, 220
Handan Road, Shanghai 200433, China Email: bgweil 974@fudan.edu.cn

Lagunamides A (1) and B (2) were isolated from the marine cyanobacterium
Lyngbya majuscule obtained from Pulau Hantu Besar, Singapore in 2010 by Tan and
his co-workers (Figure 1)." The absolute configurations of these two molecules were
determined by 2D NMR experiments, Marfey’s method and >Ji.i; coupling constant
values. Those two isolated marine depsipeptides show significant antimalarial
properties, with ICsy values of 0.19 and 0.91 pM, respectively, when tested against
Plasmodium falciparum. Furthermore, Lagunamides A and B also possessed potent
cytotoxic activity against P388 murine leukemia cell lines, with ICsy values of 6.4 and
20.5 nM, respectively. As one part of our continuous interests in pursuing new drug
candidate or discovery from natural products,” we have finished the diverse synthesis
of Lagunamide A.

S
N 0
L

0 oH 0" Yo

[Fluorinated Modification ]

[ uonealjipoyy pajeulion| ]

Lagunamide A Lagunamide B

Figure 1. The structures of Lagunamides A (1) and B (2)

Key words: Leukemia; Diverse synthesis; Natural product; Depsipeptide; Lagunamide
Acknowledgments: We thank the National Natural Science Foundation of China (21072034,
20832005) and the fund of CAS key laboratory of synthetic chemistry of natural substances.
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Liu, R.-C.; Huang, W.; Ma, J.-Y.; Wei, B.-G.; Lin, G.-Q. Tetrahedron Lett. 2009, 50, 4046, (c) Ma,
J.-Y.; Xu, L.-F.; Huang, W.-F.; Wei, B.-G.; Lin, G.-Q. Synlett 2009, 1307; (d) Huang, W.-F.; Li,
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From Total Synthesis of Natural Produts to Discovery of

New Histone Deacetylase inhibitors

Sheng Jiang, Yiwu Yao, Shang Li, Zhenchao Tu
Lab of Peptide Chemistry, Guangzhou Institute of Biomedicine and Health, CAS, Kai
Yuan Ave 190, Guangzhou, 710730

Tumorigenesis is a multi-step process caused by genetic and epigenetic changes.
During the course of the tumorigenesis, many genes are involved and their
expressions are deregulated. Histone deacetylases (HDACSs) are a family of enzymes
that catalyze the deacetylation of lysine side chains in chromatin, and thereby these
enzymes are involved in a wide range of biological processes such as cell
differentiation, proliferation, angiogenesis, and apoptosis.'” Concerned about the
abnormal expressions of HDAC in cancers, the field of HDACs has grown into one of
the dynamic areas of biological research in recent years. Many researchers have
reported that HDACI1, which belongs to the Class I HDAC family, was elevated
expressed in many types of cancers, including gastric cancer, pancreatic cancer,
colorectal cancer, prostate cancer and hepatocellular carcinoma. In lung cancer, which
is the leading cause of cancer-related death in both men and woman, a trend of higher
HDACT expression in advanced stage disease compared with low stage was reported
in a series of 102 samples. Taken together, histone deacetylases (HDACs) are ideal
targets for anticancer drug development as attested by the approval of suberoyl anilide
hydroxamic acid (SAHA, vorinostat) and the depsipeptide FK228 (romidepsin) for the
treatment of cutaneous T cell lymphoma. Based on our total synthsis of largazole,
FK228 and spiruchostatin A, a series of new histone deacetylase inhibitors was
designed and synthesized. Many of them show promising anti-cancer activities in
nanomolar order.

Reference:

1. de Ruijter, A.J., et al., Histone deacetylases (HDACs): characterization of the classical HDAC
family. Biochem J, 2003. 370(Pt 3): p. 737-49.

2. Gray, S.G. and B.T. Teh, Histone acetylation/deacetylation and cancer: an "open" and "shut"
case? Curr Mol Med, 2001. 1(4): p. 401-29.

3. Gray, S.G. and T.J. Ekstrom, The human histone deacetylase family. Exp Cell Res, 2001. 262(2):
p- 75-83.

4. Marks, P., et al., Histone deacetylases and cancer: causes and therapies. Nat Rev Cancer, 2001.
1(3): p. 194-202.

5. Bolden, J.E., M.J. Peart, and R.W. Johnstone, Anticancer activities of histone deacetylase
inhibitors. Nat Rev Drug Discov, 2006. 5(9): p. 769-84.

6. Khan, O. and N.B. La Thangue, Drug Insight: histone deacetylase inhibitor-based therapies for
cutaneous T-cell ymphomas. Nat Clin Pract Oncol, 2008. 5(12): p. 714-26.
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[1] Zhang, D.; Song, H.; Qin, Y.* Total Synthesis of Indoline Alkaloids: A
cyclopropanation Strategy. Acc. Chem. Res. 2011, 44, 447.

[2] Wu, H. X.; Xue, F.; Xiao, X.; Qin, Y.* Total Synthesis of (+)-Perophoramidine.
Determination of the Absolute Configuration. J. Am. Chem. Soc. 2010, 132,
14052.

[3] Zhang, M.; Huan, X.; Shen, L.-Q.; Qin, Y.* Total Synthesis of (+)-Vincorine. J.
Am. Chem. Soc. 2009, 131, 6013.
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Alkaloid Skeleton via Cyclopropanation: Concise Total Synthesis of
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The Chemistry and Biology of Complex Natural Products

Xiaoguang Lei, Ph.D.

AERE A BT T KRR, 9IRE SRR ¥ B
Jentli s A A ARl AE 102206

Complex natural products provide tremendous opportunities to shape the
landscape of the state of the art and science of organic synthesis, as well as to impact
the biomedical research and drug discovery. My laboratory conducts research at the
interface between chemistry and biology. We systematically use bioactive small
molecules, particularly natural products, to study their biological functions, elucidate
molecular mechanisms of the important biological pathways, and develop novel
therapeutic agents for currently intractable diseases. Herein, I would like to disclose
our recent endeavors towards the biomimetic synthesis of a number of complex
natural products and subsequent chemical genetics studies using these bioactive
chemical probes.
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FH 1 (86)-10-80704786; Fax: (86)-10-80704785
E-mail: leixiaoguang@nibs.ac.cn

/INH T : http://www.nibs.ac.cn/xlei/home.htm

Dr. Xiaoguang Lei
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NESACS-JCF/GDCh Exchange Scholarship to Germany, 2005
Student Fellowship for the Gordon Research Conference on Combinatorial Chemistry, 2005

Sugata Ray Memorial Award for Excellence in Research and Teaching at Boston University, 2005

Research Interests
= Total synthesis of structurally complex and bioactive natural products
=  Development of new synthetic methodology inspired by natural product synthesis
=  Chemical genetic studies of important biological pathways with small molecule probes
=  Development of new bioorthogonal reactions

=  Development of novel therapeutically useful small molecules
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Biomimetic Total Synthesis of (-)-Isatisine A

Zhi-Xiang Xie
State Key Laboratory of Applied Organic Chemistry, Lanzhou University,
Lanzhou, 730000, P. R. China

(-)-Isatisine A (1) was isolated from the leaves of Isatis indigotica Fort.
(Da-Qing-Ye) in 2007 by Chen and coworkers.' Its uncharacterized bioactivity and
intriguing molecular architecture have drawn our attention. Herein, we report our
biomimetic total synthesis of (-)-isatisine A (1). Our biomimetic synthetic strategy
features a convergent nucleophilic addition for installation of the indole moiety and,
subsequently, an unprecedented benzilic ester rearrangement for construction of the
densely substituted furan subunit.

| 0o (@ BDIOP'\ES (b) BH3.SMe,, LA, 1o <\’®
NaOH,H,0.
QOK El )< bl NG /I//\J\ )< then5
: TTeAL (¢) DMP,.CH,Cly SO
OH 75% N

93% OBOM 3% over 2steps OBOM H
2 4 O O

O\
(e) 2N HCl, . f) Pd(OH), 2/c @
CH3OH, rt, then Cucl,
83% 62%
8a and 8b

Tos H

N
¢ @ o
o (9) hv (h) CSA, O
— “0 e e
H N i\ 46% N Y ) CHiClpdgh
Hscdic OH dlov; OH 639
3002 H;CO,C 63% OH
HO  ©OH HO ©H o OH
9a and 9b 10a and 10b 11a and 11b (-)-Isatisine A (1)

Scheme 1: Biomimetic Total Synthesis of (-)-Isatisine A
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Total Synthesis on Daphniphyllum Alkaloids

Zhigang Wang (EER]

School of Chemical Biology and Biotechnology, Shenzhen Graduate School,
Peking University

We will elaborate in this talk a stereochemically controlled route to the
enantio-pure [6-6-5-7] tetracyclic core of Calyciphylline A class alkaloids, which
strategically involves Overman rearrangement, [2+2] photochemical cycloaddition,
Grob fragmentation, C-N bond-forming nucleophilic displacement, and ring
strain-directed hydrogenation as key transformations.

| Bowl-twisted Architecture |

o}
Me Grob PtO,
Fragmentation Me — “» Me
_— . : H;
C-N Ring Closure N

Tetracyclic Core of
Calyciphylline A Class Alkaloids

Daphnilongeranin A Daphnilongeranin B Daphnilongeranin C

Daphniyunnine B Daphniyunnine C Daphniyunnine D Daphniyunnine E
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School of Chemical Biology and Biotechnology
Shenzhen Graduate School, Peking University
Shenzhen University Town, Shenzhen 518055, China
Tel: 0086-(0)755-26032702

Fax: 0086-(0)755-26035326

E-mail: asycata@gmail.com

David Zhigang Wang was born in 1975 in Hubei Province of China. His scientific
training includes a B.S. in Chemistry from Lanzhou University in 1995 (graduated
one year ahead of time with Presidential Honor), an M.S. in Physical Chemistry from
the Chinese Academy of Sciences in 1998, and a Ph.D. in Organic Chemistry from
Columbia University (with Professor Thomas J. Katz) in 2005. Following a
postdoctoral stint with Professor Samuel J. Danishefsky at Columbia and the
Sloan-Kettering Cancer Center, he joined the Shenzhen Graduate School of Peking
University as an Associate Professor in 2007. His research programs concern
primarily enantioselective catalysis and natural products total synthesis.

His major accomplishment is the development of a new electronic theory for
molecular chiralities and chiral interactions, which leads to his current research focus
on helix theory-guided rational design of enantioselective catalysis. His work in the
area of natural products emphasizes new strategic plannings as well as biomimetic
cascades for complexity-oriented synthesis.

He will discuss on this symposium the latest results from his laboratory
concerning total synthesis of some members of the Daphniphyllum class alkaloids.
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FATHI A ORI AL IO SN, SERK T — AR B ELAT EE B W)~ Tl B FO R T AR S )
RO . ISR LT R B A% 0 SORT AR AR T IR R = (2 ) AR SN
(2 DG By A TEAE S LA DI RE AT A BEBRTA LI 7Y 35A 222 Bl v 2 3 0 1 B
73 B2 AR ZE T B AT W P9 G B 5 0 1 R 20 S DU P B AR S v 1) 23 SR e TR
Bto WIrEA I E SR S RIS I 5, AT PO i AR sl B TAR, RATTERE,
JEHAE I SCEERE I A AR BE 7T iRAe, REPRIE S SRR e (A, TR A IR ROR R ANAE
Yid R FUER AL R

Z
Z BZ%/ Z - OOBZ
BzO Q N
BzO OBz Aﬁjﬁ OBz w
BzO o 0
5 g&/o o BzO o_OBZOBZ O~OBZ
zO. °
OBz g, BnO
BZ&&/O B"&y OBz © opBZ o OOBZ
0Bz 0 ol:! W/—L N _
0. OBz o § 0
B\ o B20 0 OBz dez O _oBz
820 820 O(CH)N; B20 O-
OBz OBz OBz OMe
BzO

o] OBz
BzO.

N3 o]

v\/

o E BB R A Y ER AT, R E REE, 2012 4F 6 H 19-20 H



RIR &G M —HEAARTT &

QLiDED R ZEALAN
BO%, LS

VU)K 2 24 22 e
DU 145 sl i N R % 3 B 17 5, 610041
FH1E: (86)-28-85503723, 85501393; y
2 (86)-28-85503723 \W
E-mail: yjs@scu.edu.cn; yjscd@163.com

w1110 ‘/ﬁ\\

ZH 1. http://pharmacy.scu.edu.cn/O3rencaipeiyang/index_daoshi/bo/yangjs.htm

Mrghts, 1992 SRR F VU)K R, 1995 3R K EA LG
Tl 2200, 1998 IR R B 22 2 Tl L2247 . 1998 & 1999 4
18 H AR IR F 20 8 S8 . 2000 4F 2 A8 DY )1 K46 78 24 2 e W ER
FARZIIM AR TAE, JiEvbIm. mIdz. #. LA, EEM
HEFRINERN AR 26 UL R SR L ) L5, I 5 AR B frseAR
FIM R TR 12 55 . 2008 SEFRFE APt LT NA SCRERICL DU )14 25
HEREE,

FE R B AL AT, S E g, 2012 456 H 19-20 H


mailto:yjs@scu.edu.cn
mailto:yjscd@163.com
http://pharmacy.scu.edu.cn/03rencaipeiyang/

RIR &G M —HEAARTT &

Synthetic Studies on the Paniculatine-type Lycopodium Alkaloids

Yu-Rong Yang

State Key Laboratory of Phytochemistry and Plant Resources in West China,
Kunming Institute of Botany, CAS Email: yangyurong@mail.kib.ac.cn

Among the alkaloids in Lycopodium plants, paniculatine,’ magellanine’ and
magellaninone® are particularly interesting due to the unique structures, which are
quite different from those of fawcettimine-type alkaloids accomplished recently by
the mainland scholars. * The highly condensed tetracyclic nucleus with five or six
adjacent stereogenic centers is synthetically challenging. We will present our recent
efforts toward a highly convergent and general strategy for this class of compounds.

paniculatine magellanine magellaninone
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Development of Controllable Dyotropic Rearrangement of
v-lactone and Its Application in Natural Product Synthesis

AJE M y-3R2T ABE dyotropic EHER MR A EH
FERIREE BRI B

J U

RPN AV S

A FH B ZRIERS AN B R s B R IE = 2 1 H AR TR A LG AL A FE Rz —, HeBiRk e
TR R ] SN A s B R A A . XA AR . y- 24T ABRAE Lewis
BRMEAL T AR A dyotropic FHESIN A=A y-FR P! e SR 1% 5 I 52 SR S R A J
SRAETEMRER, P AT AEAE ME AR I AN ST , DR A Bl L P AR 32 R . JRATT4L A
ST T BAT = ESEFIER LRI y- 34T A BR Y dyotropic FHEN, AL 1 H ¥ Lewis
FRMEA IR 2R, SO0 T RS N S XSS S AR e e r R w] 4%, LR B iR
Yo FESLEERS b, FRATUL y-FRT AR dyotropic B BUAKESEDER, WK EA EEAEY)
TEVE R IRt Hobe RS i AT B A= 0l e T 4 R 7T, DA s 0 SLAR WIS &
RS 2R 5E R T IR RERF=4) 5-7 WA B 5-7-5 =IO B BRI 8L, FF 456 ZFEIE S USRI,
SER— RINZF RN A6

Controllable and predictable Collective Total R
dyotropic rearrangements Syntheses Me Me o) o
o [Al] o N z
/ Favored TS H
0 o / Xanthatin: R = -H
o R® EtAICI, 0., o R3 8-epi-Xanthatin: R = a-H
H/ ""H R —— " \H —_—
i toluene | H S R T Me H
\\__’,’ Rz_//' \\__’,’
two chemical bonds cleavaged o |’-| R'
:WO c_hemlcall bongs formed 11a,13-Dihydro-tomentosin: R’ = §-Me
WO rings enlarge 11B,13-Dihydro-tomentosin: R' = o-Me
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Synthetic Studies of the Lycopodium alkaloid Palhinine A

Chun-An FAN (#t#:%2)
State Key Laboratory of Applied Organic Chemistry & College of Chemistry and Chemical
Engineering, Lanzhou University, 222 Tianshui Nanlu, Lanzhou 730000, CHINA
E-mail: fanchunan@lzu.edu.cn, Tel. &Fax: +86-931-8915516

Palhinine A

Palhinine A as one of Lycopodium alkaloids was isolated from Palhinhaea
cernua L. in 2010, and structurally it was featured by the unique tetracyclic
framework with five stereogenic centers (two contiguous all-carbon quaternary
centers) and one nine-membered nitrogen-containing ring. Presently, there is no
report on the total synthesis of Palhinine A. Due to its intriguing bridged core
skeleton as well as the potential biological interest, the synthetic studies of
Palhinine A was conducted strategically on the basis of intramolecular Diels-Alder
reaction as one of key steps. In this report, we will present the recent efforts on the
architectural establishment of bridged tricyclic core of Palhinine A.
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Biomimetic Synthesis: Efficiency, Inspiration and Simulation

Ran Hong (4t4%)
CAS Key Laboratory of Synthetic Chemistry of Natural Substances,
Shanghai Institute of Organic Chemistry, CAS, Shanghai 200032

Mimicking fantastic transformations that involve enzyme participation in nature
is a great challenge to synthetic chemists. Cationic cyclization has been widely
appreciated as a powerful tool for organic synthesis for numerous natural products.
Development of novel cationic transformation stands for a highly desirable field.
Following the steps of proposed biosynthetic pathway, a biomimetic approach sets out
to simulate the iminium ion-initiated cyclization in the proposed biosynthesis of
stemoamide. Tetrapetalones and cephalotaxine alkaloids are also chosen for exploiting
the bioinspired cationic cyclization. A successful model study on assembling the
6/5/7/5 ring system and aza-spiro ring structure dictates the feasibility of cationic
approach. Several recent intriguing cases in this laboratory will be presented.
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R BV R S5 2 Rt i o 2 THREZ —, KAz ik
G BA EEWAEYENE A H 253 5 H W heliannuol Flheliespirone 2 £ - i
B R IE I BT B B BR G 4 1 /& heliespirone R4k &) B R () 4%
BRI AL, AT L TV O B e B S BRI, IR IAS RN E B S 2L
IR 52 200N 5 B S S B R ST AR I B . DM DIk, RARP AL 25 4
SR o3 B T I 90Fh A Ay 1R 5 24 e B A iy S 0L B AA, o dE £
-1 4 5E 2= P ligchloranthalactones A—G . #2755 P ligshizukanolides A—F%5 ¢ —
Ak shizukaols A—P. chlorahololides A—F. spicachlorantins A—1J. chloramultilides
A—D%E, KRR, REZHER T RIFEAEDETE, SRR AR
FIH R, FRATSIIR R T IX AT emb K cis, trans-3/5/6F -8 & 28450, R T 5
i o 5 22 PN T R AR A B A 15 140 T8 e AR R . P'Leucosceptroid 264K &4 2
20104F 7> B I — R 5 bl . BoA R ARE s r = fnk, BA 20
B 0 S 5/6/5 - B SR EG K, BATTHXT X R RIR M IT T 4 & it

7o
llll% O
o OH 0
OH OH

heliespirone B )Q = OH

leucosceptroid B

chloranthalactone A = 9-hydroxy
shizukanolide B heterogorgiolide

Fig. 1 Selected Target Molecules
KA. R B2k SR IR R 25N
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[1] Chong Huang, Bo Liu*, Chem. Commun. 2010, 46, 5280.
[2] Yue, G.; Yang, L.; Yuan, C.; Jiang, X.; Liu, B. Org. Lett. 2011, 13: 5406.
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N OH s et
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