Oy Y LA %

T

AUGUST 19, 2011 Volume 13, Number 16  pubs.acs.org/OrglLett

ACS Publications —_—

MOST TRUSTED. MOST CITED. MOST READ.




OL l Organic
Letters

Editors & Editorial Board

Editor-in-Chief

Marisa C. Kozlowski
University of Pennsylvania
United States

E-mail: eic@orglett.acs.org

About the Journal

Editor-in-Chief: Open Access
Marisa C. Kozlowski

Submission & Review

Submit Manuscript

Current Issue Editorial Masthead

View the Masthead in Current Issue

Associate Editors

Margaret A. Brimble

The University of Auckland

New Zealand

E-mail: brimble-office@orglett.acs.org

Pauline Chiu

The University of Hong Kong
China

E-mail: chiu-office@orglett.acs.org

Kuiling Ding

Shanghai Institute of Organic Chemistry
China

E-mail: ding-office@orglett.acs.org

Margaret M. Faul

Amgen, Inc.

United States

E-mail: faul-office@orglett.acs.org

Tanja Gaich

Universitat Konstanz

Germany

E-mail: gaich-office@orglett.acs.org

Nuno Maulide

University of Vienna

Austria

E-mail: maulide-office@orglett.acs.org

Bradley S. Moore

University of California, San Diego
United States

E-mail: moore-office@orglett.acs.org

Editorial Advisory Board

Gregory L. Beutner
Bristol-Myers Squibb Company
United States

Kavirayani R. Prasad

Indian Institute of Science

India

E-mail: prasad-office@orglett.acs.org

Tobias Ritter

Max-Planck-Institut fiir Kohlenforschung
Germany

E-mail: ritter-office@orglett.acs.org

Mariola Tortosa

Autonomous University of Madrid
Spain

E-mail: tortosa-office@orglett.acs.org

Zhenfeng Xi

Peking University

China

E-mail: xi-office@orglett.acs.org

Shigehiro Yamaguchi

University of Nagoya

Japan

E-mail: yamaguchi-office@orglett.acs.org

Jin-Quan Yu

Scripps Research

United States

E-mail: yu-office@orglett.acs.org

David Nicewicz
University of North Carolina at Chapel Hill
United States



Donna Blackmond
Scripps Research
United States

Cynthia J. Burrows
University of Utah
United States

Erick Carreira
ETH Hénggerberg, HCI
Switzerland

Sherry R. Chemler
The State University of New York at Buffalo
United States

Rick L. Danheiser
Massachusetts Institute of Technology
United States

Scott E. Denmark
University of lllinois at Urbana—Champaign
United States

Vy M. Dong
University of California at Irvine
United States

Neil K. Garg
UCLA
United States

Veéronique Gouverneur
University of Oxford
United Kingdom

Kendall N. Houk
University of California, Los Angeles
United States

Koichi Komatsu
Kyoto University
Japan

Ang Li
Shanghai Institute of Organic Chemistry
China

Géraldine Masson
Université de Paris-Saclay
France

Scott J. Miller
Yale University
United States

Cristina Nevado
University of Zurich
Switzerland

Larry E. Overman
University of California, Irvine
United States

Nicola L. B. Pohl

Indiana University
United States

Joélle Prunet
University of Glasgow
United Kingdom

William R. Roush
Scripps Research
United States

Corinna Schindler
University of Michigan
United States

Franziska Schoenebeck
RWTH Aachen University
Germany

Jennifer M. Schomaker
University of Wisconsin—-Madison
United States

Vinod K. Singh
Indian Institute of Technology
India

Amos B. Smith, Il
University of Pennsylvania
United States

J. Fraser Stoddart
Northwestern University
United States

Raghavan B. Sunoj
Indian Institute of Technology, Bombay
India

Barry M. Trost
Stanford University
United States

Jianbo Wang
Peking University
China

Helma Wennemers
ETH Zdrich
Switzerland



ACSPublications S

W ours

Mol Cited Mast Real

August 19,2011
< WValume
Pages 41

Download Cover

SortBy: | Page v |

In this issue:

@ My Activity Q Publications

Organic
OLlowz,,

£ PREVIOUS ISSUE

7 NEXTISSUE
VIEW ALL ISSUES
ASAPs

4 Gete-Alerts

B submit Manuscript

LETTERS

Ruthenium-Catalyzed Oxidative C—H Bond Alkenylations in Water: Expedient Synthesis
of Annulated Lactones

Lutz Ackermann end Jola Pospech

Organic Letiers 201112 16. 41534155 (Latter)
Publication Diata (Wah]: Jaly 12, 2011

™ Abstrac 2] Fulltext 3 PoF

v ABSTRACT

Protection-Free One-Pot Synthesis of 2-Deoxynuclecside 5-Triphosphates and DNA
Polymerization

Jubanne Caton-williams, Matmthew Smitn, Nicolas Carrasco, and Zhen Huang

Organic Letiers 2011, 13,16.4156-4150 (Letter)
Publication Date (Web]: July 26 2011

™ Abstract 3 rulltext A ro¢

< ABSTRACT

One- and Two-Photon Live Cell Imaging Using a Mutant SNAP-Tag Protein and ts FRET
Substrate Pairs

Chong-Jing Zhang, LinLi, Grace Y. J. Chen, Qing-Hua Xu, and Shac Q. Yao*

Organic Letters 2011, 13 16. 41604163 {Letter)
Publication Data (Waeb): July 25 2011

[ Abstract [ Fulltest @ pLe

v ABSTRACT

TPAP-Catalyzed Direct Oxidation of Primary Alcohols to Carboxylic Acids through
Stabilized Aldehyde Hydrates

Andreaatharina C. Schmidt and Christian B. W Stark

Orgaric Letiars 2011, 13,16, 41644167 (Letter}
Publication Date [Web): Jily 27 2011

[ Abstract 3 rulltext [ poF

v ARSTRACT

[RUCly{p-cymeneil ; .ro
(2.0 mol %) LYYy
CulOAc); Hy0 L

Hy0, 30 °C, 16-24

o
o 9
HO. base o-P-0—F-a—#-0. base
- | i " o o A
OH
IR EEN L SN
Full-length
roduct
POI POl ~s~ya AM/
Ly
JE— { oye | =
- .;J’. | i\
| D strongly
fivarescent
Oueacher N
OH ___one-pot oxidation 0

R

A

H

--LB J
LB = Lewis base

slnhllu:m lldehyuc
hydrate



Three-Component Synthesis of Neoglycopeptides Using a Cu(ll)-Triggered Aminolysis of
Peptide Hydrazide Resin and an Azide-Alkyne Cycloaddition Sequence

Jean-Philipps Ebran, Makil Dendanz, and Oleg Meinyk*

T H - |
Organic Lemiars 2011 73 16 43364539 (Lettar) (CPeptiadl) . N, ¢ NN - R
Publication Dats (Web): Jaly 18,2011 E’ "
cufl)
[ Abstrac) [Z) rulltext FOF
- msac o~
-l i

Highly Efficient Synthesis of Phenols by Copper-Catalyzed Hydroxylation of Aryl lodides,

Bromides, and Chlorides

10 mal % Cul
KaiYang, Zhang Li, Zhaoyang Wang, Zhyi Yao, and Sheng Jdang* 40 mal % L5

R@/K CsOHH.0 (3.0 equiv ) R@/cm
Orgarie Lattars 2011 12 16 42404747 (Lattar) [ e
Publication Data (Wab): July 25 2011 DMSCOY HoO (171), Ar,
x=tm,c 100130°%C
[ Abstract [3) Fulltext [Z) poF

v ABSTRACT

Total Synthesis of A Novel Tetracyclic Alkaloid, Cassiarin F from the Flowers of Cassia
siamea

HO. - o " (X
Jun Deguehi Tomee Hirshara Saiori Dshimi, Yusuke Hirssawa, Wiwied Ekasari Osamu Shimta, Toshio Henda, and Hirnshi i I i s TIT Iy
Morita ~ P har B ﬁ::“'/ >

Mz Mo ) wed o M
e o B .
Orgaric Letters 201, 13,16, 43444547 (Latter) oo oo 9 " H, o
Publication Date (Webf: Jaly 1 2017 : [ J J;i ul e W\f
s L]
[ Abstract [3) Fulltest A poe cassizin F :r
= ABSTRACT
Highly Effective Asymmetric Hydrogenation of Cyclic A-Alkyl Imines with Chiral Cationic
Ru-MsDPEN Catalysts
Fei Chen, Zivuan Ding. Jie Qin, Tianli Wang, Yanmei He, and Qing-Hua Fan* 4é3
Boc,, H 3
Organic Lettars 2011, 13,16, 42424351 (Latter) " 3 (] Y 1
Mgigaﬁm Date [Web): Jufy 182011 Rmﬂ hrictsroihdioh R'"L:)’ﬂ Ean~ nlu\ o
iy CHCh, Hy, (BochD | Ha, N :
[ Abstracl 21 Fulltext @ PoF R = anyl and syl WA ™
upto88% ee
“ ABSTRACT (RA-41
Synthesis of the Pyridine Core of Cyclothiazomyein
‘fan Zow, Qingyang Liu, and Alexander Defiers® .
4
Orgamic Letiers 2011 13,16, 43524355 (Letter) 0 via [2 2+2]
Publication Dare (Webl: July 15 2011 /— cyclotrimerization
Dtad [ fllten eoF )X\ reaction
* ABSTRACT
CO,Et

Photoresponsive Formation of Pseudo[2]rotaxane with Cyclodextrin Derivatives

Zhibin Wang, Yesmnon Takashima, Hiroyasu Yamaguche, and Akira Harada

Orgaric Letiers 2011, 13, 16. 433647359 (Latter)
Publication Date (Weh): July 20 2071

[ Abstract Full text [Z) poF

v ABSTRACT



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


Total Synthesis of A Novel Tetracyclic
Alkaloid, Cassiarin F from the Flowers of

Cassia siamea

ORGANIC
LETTERS

2011
Vol. 13, No. 16
4344-4347

Jun Deguchi,’ Tomoe Hirahara, Shiori Oshimi,’ Yusuke Hirasawa,’ Wiwied Ekasari,*

Osamu Shirota,® Toshio Honda,! and Hiroshi Morita*!

Faculty of Pharmaceutical Sciences, Hoshi University, Ebara 2-4-41 Shinagawa-ku,
Tokyo 142-8501, Japan, Faculty of Pharmacy, Airlangga University, Jalan
Dharmawangsa Dalam, Surabaya 60286, Indonesia, and Faculty of Pharmaceutical
Sciences at Kagawa Campus, Tokushima Bunri University, 1314-1 Shido, Sanuki City,

Kagawa 769-2193, Japan
moritah@hoshi.ac.jp

Received June 22, 2011

ABSTRACT

MeO OH MeO. (e]

cassiarin F (1)

A novel alkaloid, cassiarin F (1), which showed potent antiplasmodial activity against Plasmodium falciparum in vitro, was isolated from the
flowers of Cassia siamea, and its structure was elucidated on the basis of 2D NMR analyses. A total synthesis of 1 was also achieved by employing
the Suzuki coupling constructing biaryl unit, nucleophilic aromatic substitution, and Houben—Hoesch type ring construction as key steps.

Cassia siamea Lam. (Leguminosac) has been used widely
in traditional medicine, particularly for treatment of periodic
fever and malaria in Indonesia.' Recently we isolated cassiar-
in A (2),? an alkaloid with an unprecedented tricyclic skeleton
exhibiting potent antiplasmodial activity, and chrobisiamone
A.? a bischromone, from the leaves of C. siamea.

"Hoshi University.

?Airlangga University.

$ Tokushima Bunri University.

(1) (a) Mbatchi, S. F.; Mbatchi, B.; Banzouzi, J. T.; Bansimba, T.;
Nsonde Ntandou, G. F.; Ouamba, J. M.; Berry, A.; Benoit-Vical, F. J.
Ethnopharmacol. 2006, 104, 168—174. (b) Sanon, S.; Ollivier, E.; Azas,
N.; Mahiou, V.; Gasquet, M.; Ouattara, C. T.; Nebie, I.; Traore, A. S.;
Esposito, F.; Balansard, G.; Timon-David, P.; Fumoux, F. J. Ethno-
pharmacol. 2003, 86, 143—147.

(2) Morita, H.; Oshimi, S.; Hirasawa, Y.; Koyama, K.; Honda, T.;
Ekasari, W.; Indrayanto, G.; Zaini, N. C. Org. Lett. 2007, 9, 3691-3693.

(3) Oshimi, S.; Tomizawa, Y.; Hirasawa, Y .; Honda, T.; Widyawaruyanti,
A.; Rudyanto, M.; Ekasari, W.; Indrayanto, G.; Zaini, C. N.; Morita, H.
Bioorg. Med. Chem. Lett. 2008, 18, 3761-3763.

(4) Ekasari, W.; Widyawaruyanti, A.; Zaini, N. C.; Syafruddin, D.;
Honda, T.; Morita, H. Heterocycles 2009, 78, 1831-1836.

(5) Morita, H.; Tomizawa, Y.; Deguchi, J.; Ishikawa, T.; Arai, H.;
Zaima, K.; Hosoya, T.; Hirasawa, Y.; Matsumoto, T.; Kamata, K.;
Ekasari, W.; Widyawaruyanti, A.; Wahyuni, T. S.; Zaini, N. C.; Honda,
T. Bioorg. Med. Chem. 2009, 17, 8234-8240.

10.1021/0l201674a  © 2011 American Chemical Society
Published on Web 07/14/2011

Owing to the attractive biological activity and the unique
structural feature of cassiarin A, which showed in vivo
antimalarial® and vasorelaxant activities,” we investigated
its total synthesis and succeeded in establishing an efficient
synthetic strategy.® In 2009 we reported the isolation of
new types of dimeric alkaloids, cassiarins D and E from the
flowers of C. siamea.’

HO O _Me

Me

cassiarin F (1)

cassiarin A (2)

Further investigation on extracts from the flowers of C.
siamea resulted in the isolation of a novel tetracyclic
alkaloid, cassiarin F (1). In this paper, we would like to

(6) Rudyanto, M.; Tomizawa, Y.; Morita, H.; Honda, T. Org. Lett.
2008, 10, 1921-1922.



report the structure elucidation based on spectroscopic
analyses and a total synthesis of 1.

Cassarin F (1)® was obtained as a yellow amorphous
solid, and its molecular formula was established to be
CysH»1NOs by HRESITOFMS analysis. In addition to
'H and '>C NMR data (Table 1), 2D NMR correlations
indicated that 1 had a cassiarin A type skeleton with a
biaryl moiety, which is the first example of Cassia alkaloid
(Figure 1). The biaryl moiety of 1 was considered to be
racemic from its small optical rotation value and CD
spectrum, in which no Cotton effect was observed. Cas-
siarin F (1) showed potent antiplasmodial activity against
the chloroquine-sensitive P. falciparum strain 3D7 (ICs
3.3 uM), while showing no cytotoxicity against human
blood premyelocytic leukemia (HL-60, > 50 uM).

Table 1. 'H [0y (J, Hz)] and '*C NMR Data [0¢] of Cassiarin F
(1) in Pyridine-ds at 300 K

Position

2 155.7
3 119.1
4 148.3
5 139.9
6 6.91 (1H, d, 2.2) 101.2
7 161.8
8 6.98 (1H, d, 2.2) 100.1
9 154.1
10 111.6
11 6.89 (1H, s) 114.2
12 153.1
13 2.26 (3H, s) 24.6
14 7.01 (1H, d, 1.0) 117.0
2! 141.2
3 7.09 (1H, d, 1.0) 130.5
4/ 138.0
5 134.0
6’ 6.99 (1H, d, 2.4) 108.6
7 158.7
8 7.08 (1H, d, 2.4) 102.6
9 157.2
10/ 120.0
11'a 3.60 (1H, d, 13.3) 49.8
11'b 3.65(1H, d, 13.3)

12/ 206.0
13 1.97 (3H, s) 29.2
14/ 2.20 (3H, s) 21.0

In order to confirm its unique tetracyclic structure, a
total synthesis of cassiarin F (1) was undertaken. Our
retrosynthetic analysis of 1 is outlined in Figure 2. In this
approach, the two heterocyclic rings would be constructed
at a late stage in the synthesis, because of their suscept-
ibility to acidic and basic reaction conditions.

(7) Oshimi, S.; Deguchi, J.; Hirasawa, Y.; Ekasari, W.; Widyawaruyanti,
A.; Wahyuni, T. S.; Zaini, N. C.; Shirota, O.; Morita, H. J. Nat. Prod. 2009,
72, 1899-1901.

(8) Cassiarin F (1): yellow amorphous solid; IR (KBr) v, 3430,
3270, 1710, and 1600 cm ™~ '; UV (MeOH) Apax 202 (£ 13000), 245 (& 3200)
and 290 (e 1400) nm; 'H and '*C NMR (Table 1); ESIMS (pos.) n/z 428
(M + H)*; HRESITOFMS m/z 428.1473 (M + H)*, caled for
Co6H2,NO5 428.1498.

Org. Lett,, Vol. 13, No. 16, 2011

N 3
— 'H-"H CcosY e Me'
~— HMBC 4 OH

Figure 1. Selected 2D NMR correlations for cassiarin F (1) in
pyridine-ds.

Making the two disconnections shown to 11led to 3 as the
key intermediate for the Houben—Hoesch type ring clo-
sure. Two further disconnections generated the three
building blocks (phenol 4, benzonitrile 5, and boronic acid
6) needed for the assembly of 3 (Figure 2). [t was envisaged
that a Suzuki coupling of 5 with 6 would lead to formation
of the desired biphenyl unit.” Then selective nucleophilic
aromatic substitution of the resulting halogenated biaryl
derivative with 4 would give the key intermediate 3.

HO. ) O Me MeO. 0. Me

{a'v :j) NC ; :C
N Me Rl

HO. o MeO (¢}
Me ‘ 0\_/0 '>

Me
OH
3

¢}
Me
OMe

Cassiarin F (1)
MeO OH F. Me HO\B,OH
o]
+ ch@/ + MeO ’>
Me Br )
oo Me
/ OMe
4 5 6

Figure 2. Retrosynthetic analysis for cassiarin F (1).

Our synthesis began with preparation of the boronic
acid 6, which was readily accessible from known propa-
none 7.

Ketalization of 7 with ethylene glycol and subsequent
bromination with N-bromosuccinimide (NBS) gave bro-
mide 8 in good yield. The boronic ester was obtained by
halogen—metal interchange with n-butyllithium and trap-
ping the generated compound with triisopropyl borate.
The desired boronic acid 6 was obtained by hydrolysis of
the ester with hydrochloric acid. Suzuki coupling of 6 with
5'! was carried out in the usual manner to provide the
biaryl 9 in 84% yield (Scheme 1).

(9) Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457-2483.

(10) Bringmann, G.; Gulder, T.; Reichert, M.; Meyer, F. Org. Lett.
2006, 8, 1037-1040.

(11) Kristensen, J. L. Tetrahedron Lett. 2008, 49, 2351-2354.

4345



Scheme 1. Synthesis of Key Biaryl Intermediate 9

1) ethylene glycol, ) n-BuLi, B(OiPr)
p-TsOH,benzene, MeO /> 12 h, -78 Cart

Meo 0 22 h, reflux
Me 2) NBS, CHCl3, e 2) 0.5 M HCl aq
3h,rt

OMe 69% (2 steps)
7 8

Br
MeO 03 o
o ’>
Me  Pd(PPhy),, Meo
Na,CO;, o

OMe DME/H,0,
3h, 80 °C, 84% OMe

The phenol 4 was readily accessed in a five-step process
from the known carboxylic acid 10.'> Treatment of 10 with
oxalyl chloride provided the corresponding acyl chloride,
which was directly reacted with N,O-dimethylhydroxyla-
mine in the presence of triethylamine to give the Weinreb
amide. The resulting Weinreb amide was treated with
MeMgBr to generate the desired methyl ketone 11 in
80% yield from 10. Debenzylation of 11 via Pd-catalyzed
hydrogenation, followed by ketalization of carbonyl group
with ethylene glycol, gave the desired phenol 4. Selective
nucleophilic aromatic substitution of 9 with 4 in the
presence of cesium carbonate in DMSO gave 3 in excellent
yield (Scheme 2).

Scheme 2. Synthesis of Key Intermediate 3 for Houben—Hoesch
Type Ring Closure

1) (COCl)y, 1) H,, Pd-C, MeOH,
MeO. OBn DCM. 2 h, rt MeO OBn )122h .

-_ - !
2) MeONHMe, 2) ethylene glycol,

HO EtsN, DCM, Me p-TsOH, benzene,

2h, rt 22 h, reflux
[e] 3) MeMgBr, THF, o)
10 2h,0°C 1 88%, (2 steps)

80%, (3 steps)

MeO oH 9 Cs:COs e0 o
99%

M Me
DMSO, 12 h, 90 °C O
DMS0, 12h, 90 °C
NC
Me Me

<o o0 o MeO O’}
& T Yo
Me
4 3 OMe

Having the desired cyano compound in hand, our
attention was focused on construction of the two hetero-
cyclic rings as follows. It has been recognized that both a
Bronsted acid and Lewis acid generate ketimine species
from the corresponding nitriles in a Houben—Hoesch type
cyclization." Therefore, treatment of 3 with acid could lead
to the formation of two heterocyclic rings, simultaneously.

(12) Pearson, A. J.; Belmont, P. O. Tetrahedron Lett. 2000, 41, 1671—
1675.
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Our first trial, starting from 3 in concentrated sulfuric
acid, expectedly only led to extensive decomposition. For-
tunately, treatment of 3 with sulfuric acid in acetic acid
produced the tetracyclic core 12. Trials with different
combinations of acids or solvents are summarized
(Scheme 3). The best result was obtained with the reaction
conditions of entry 5. Thus a 30% yield of the tetracyclic
core 12 with a side product 13'* was obtained using sulfuric
acid and acetic acid in a ratio of 1:1.

Scheme 3. Construction of the Tetracyclic Core of Cassiarin F
(1) via a Houben—Hoesch Type Ring Closure”

MeO (0] Me '
O acid and solvent
-
NC 60 °C
Me
o o MeO 0’>
0 e
Me
OMe
3 iodocyclohexane. 12)R=H R'=Me
o 13)R=COMe R'=Me
DMF, reflux, 90% |:1) R=H R =H
) ) ) yield (%)°
entry acid or solvent ratio®  time (h)
Lewis acid 12 13
1 H,SO4 AcOH 1:4 12 12 0
2 H,SO,4 CH,Cl, 1:1 1 12 0
3 H,S0, AcOH 2:1 1 23 17
4 TfOH AcOH 2:1 1 17 19
5 H,S0,4 AcOH 1:1 1 30 10
6 H,SO, AcOH 9:10 1 26 7
7 BF;-OEt, (1 equiv) CH,Cl, 3 0 0
8 TiClg (1 equiv) CH,Cl, 3 0 0

“Concentration; 1 mL for 10 mg of 3. “Isolated yields.

The tris-O-demethylation of aryl methyl ether 12 was
achieved by treatment of iodocyclohexane in DMF.'?

Spectroscopic data (‘"H and '*C NMR, MS, and IR)
and TLC behavior of the synthesized compound were
identical to those of the authentic sample of isolated
compound.

In summary, we have isolated a novel alkaloid, cas-
siarin F (1), a hybrid compound consisting of cassiarin A
and a biphenyl unit with an acetonyl moiety. The
occurrence of a tetracyclic polysubstituted skeleton with
a biaryl unit is very rare. Cassiarin F (1) might be bio-
synthetically produced by a transformation of a

(13) (a) Cameron, D. W.; Deutscher, K. R.; Feutrill, G. I.; Hunt,
D. E. Aust. J. Chem. 1982, 35, 1451-1468. (b) Auricchio, S.; Antonella,
B.; Pastormerlo, E.; Ricca, A.; Truscello, A. M. Tetrahedron 1994, 50,
7589-7596. (c) Sato, Y.; Yato, M.; Ohwada, T.; Saito, S.; Shudo, K. J.
Am. Chem. Soc. 1995, 117, 3037-3043. (d) Yato, M.; Ohwada, T.;
Shudo, K. J. Am. Chem. Soc. 1991, 113, 691-692. (¢) Amer, M. I.;
Booth, B. L.; Noori, G. F. M.; Proenca, M. F. J. R. P. J. Chem. Soc.,
Perkin Trans. 1 1983, 1075-1081.

(14) 13 should be produced by the Friedel—Crafts type reaction with
acetic acid. 13 was obtained in the way we predicted by the treatment of
12 with sulfuric acid in acetic acid. The position of methyl ketone of 13
was determined by NOESY correlations.

(15) (a) Zuo, L.; Yao, S.; Wang, W.; Duan, W. Tetrahedron Lett.
2008, 49, 4054-4056. (b) Since 12 has a labile functionality, methyl
ketone, acidic conditions utilizing Lewis acids such as BBr; cannnot be
applied for this purpose. The use of Lewis acids led to significant
decomposition of the material.

Org. Lett,, Vol. 13, No. 16, 2011



bischromone, chrobisiamone A. We have also achieved
the total synthesis of cassiarin F (1) (8 steps, 10% overall
yield) by combination of the Suzuki coupling reaction,
nucleophilic aromatic substitution, and a Hou-
ben—Hoesch type ring construction as key reactions.
As such we have confirmed its structure; the strategy
with a Houben—Hoesch type ring construction seems to
be an innovative approach to the synthesis of the tetra-
cyclic core of 1.
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Grant-in-Aid for Scientific Research from the Ministry of

Org. Lett,, Vol. 13, No. 16, 2011
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Supporting Information Available. Experimental pro-
cedures for isolation of cassiarin F; preparation of com-
pounds 1, 3,4, 6, 8,9, 11, 12, and S1; copies of 'H, ¥C
NMR, and 2D spectral data for natural cassiarin F; and
"H and "*C NMR spectral data for compounds 1, 3, 4, 8,
9, 11, 12, 13, and S1. This material is available free of
charge via the Internet at http://pubs.acs.org.
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CiteScore rank 2021 ®

Category Rank Percentile

Chemistry

L Organic Chemistry #14/192 =— 9)nd

Chemistry

b Physical and Theoretical #13/174 92nd

Chemistry

Biochemistry, Genetics and

Molecular Biology $#48/425 wm— 33th

Biochemistry



User
Rectangle


	1210041a48b09274bcfcf96ca8e6fe2311f3ae45c258ea723b9958793e280fec.pdf
	0dbb3d9963291b60c3e52920c3b799fb1c8577ac0a72c286c30edf2846644211.pdf
	ae49ce2489294b02df9ba7ce192b83af7a4c6d5181e5dd34879cd9e528672dba.pdf
	08d57862816e43510b8ba78ef87d7e165b18a6fcfa965081875ff37c7af7fce5.pdf
	8a348207e7fd40449a1c7220d445a819125a5e8e2318e6477c27b35b3676f938.pdf
	9aa6335f18aeef3f9ee71e4e41df527f93e5badce33c13ef5bff3fdd6359f14c.pdf
	3a826bd49bc08ce69571057070e8804cc89be61ad65c5b169140e732d2d0d27e.pdf

	acs_ol_ol-2011-01674a 1..4



	e0261135c9cbdd728178c26b28e60a0fcac4ae08b0416fca39734dccb2c1b41c.pdf

