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Design and synthesis of analogues of natural
products

Martin E. Maier

In this article strategies for the design and synthesis of
natural product analogues are summarized and illustrated
with some selected examples.
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An ESIPT-based fluorescent probe for sensitive
detection of hydrazine in aqueous solution

Ji Zhou, Ruiyan Shi, Jianxu Liu, Rui Wang, Yufang Xu*
and Xuhong Qian*

A fluorescent probe for sensitive detection of hydrazine
based on an ESIPT mechanism and a substitution—
cyclization—elimination cascade was developed.

This journal is © The Royal Society of Chemistry 2015
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Direct access to functionalized benzotropones,
azepanes, and piperidines by reductive cross-
coupling of a-bromo enones with a-bromo enamides

T. K. Beng,* K. Sincavage, A. W. V. Silaire, A. Alwali,
D. P. Bassler, L. E. Spence and O. Beale

High-yielding syntheses of functionalized azepenes and
piperidines, bearing an a-benzotropone derivative, have
been achieved through cobalt-catalysed reductive cross-
coupling of a-bromo enamides with a-bromo enones.

_CoBr, (10 mol%) | n |l Q
N g PPhs 20 mol%)
r
SoR Mn (5 equiv), MeCN, rt COR

Electrophile 1
et §r2 Electrophile 2 up to 87% yield

R=HorOBu
direct Co-catalyzed reductive cross-coupling (umpolung reactivity)

merging of two or more synthetically and biologically important structural motifs
broad substrate scope and mild reaction conditions

B R O CoBry (10 mol%) o
Br A Br\ﬁjj\ PPhs (20 mol%) R'\é\
\GR + | Mn (5 equiv), MeCN, rt |
or Z N™ “Ar N™ “Ar
B N\F Bn Bn

R' = aryl, vinyl, or allyl

Rhodium-catalyzed annulation between
2-arylimidazol1,2-alpyridines and alkynes leading
to pyrido[1,2-albenzimidazole derivatives

Haibo Peng, Jin-Tao Yu, Yan Jiang, Lei Wang and
Jiang Cheng*

A rhodium-catalyzed annulation between 2-arylimidazo-
[1,2-alpyridines and alkynes was developed, leading to
pyridol[1,2-albenzimidazole derivatives in moderate to
excellent yields.

Ph
[Cp*Rh(CH3CN);](SbFg), (2.5 mol%) N O
‘ Z
Cu(OAc), (1.2 equiv) s

Ph
h toluene, 110 °C pl  Ph

Gold()-catalyzed hydroindolylation of allenyl
ethers

Chandrababu Naidu Kona, Mahesh H. Shinde and
Chepuri V. Ramana*

Nucleophilicity game: the gold(i)-catalyzed reaction/
rearrangement of allenyl ethers has been investigated in
the presence of indoles. The reaction outcome seems to
be decided mainly by the nature of the pendant group of
allenyl ether. Control experiments are indicative of an inner
sphere mechanism for the hydroindolylation reaction.

% +\ R Au(PPh)SbFg

N\ O/ 1 Inner Sphere R/O —
R' Path
................................. =
1 R=0@ |
\h\ R=0 >
' — e N\
(AuL) [/‘\UL] and/or R
or
: D B
N
\ N . N
R R N

Asymmetric Michael addition reactions of
nitroalkanes to 2-furanones catalyzed by
bifunctional thiourea catalysts

Zhushuang Bai, Ling Ji, Zemei Ge, Xin Wang* and
Runtao Li*

The first bifunctional thiourea catalyzed asymmetric
Michael addition reactions of nitroalkanes to 2-furanones
are described.

This journal is © The Royal Society of Chemistry 2015
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NH, [Pd@lyICIL, (1 moi%) NH,

(S)-BINAP (4 mol%)
Rz/\)\w mesitylsulfonyl hydrazide Rg/\/kw
N (0.6 equiv), air, ms 3

i o
R3CH(CN)2 dloxane, 25 or 50 °C C:;Rs(CN)z
(0.6 equiv) R2/\/\R1

s factor up to 491

Kinetic resolution of primary allylic amines via
palladium-catalyzed asymmetric allylic alkylation
of malononitriles

Yong Wang, Ya-Nan Xu, Guo-Sheng Fang,
Hong-Jian Kang, Yonghong Gu* and Shi-Kai Tian*

A new strategy has been developed for the catalytic kinetic
resolution of primary allylic amines via enantioselective
C-N bond cleavage.

T T T e
400 450 500 550

Cu-catalysed direct C—H (hetero)arylation of
[1,2,4]triazolo[4,3-a]pyridine to construct
deep-blue-emitting luminophores

Jie Wu, Qiulin You, Jingbo Lan,* Qiang Guo, Xiaoyu Li,
Ying Xue and Jingsong You*

An efficient protocol for the synthesis of 3-aryl-[1,2,4]-
triazolo[4,3-alpyridines has been developed via
Cu-catalysed direct C—H (hetero)arylation. The resulting
compounds exhibit deep-blue emission with high
quantum yields, photostability, and thermal stability.

R 2 0 (@]
“x? NJ\WR CuBr (10 mol %) R2 PRY,
R’ Mg(NO2)6H;0 (0.3 equiv) o 1
1
+ CH4CN, 100 °C N7 NSo
radical cascade R'

HPR3, 23 examples X=C,N
up to 97% yield

Copper-catalyzed cascade addition/cyclization:
highly efficient access to phosphonylated
quinoline-2,4(1H,3H)-diones

Ya-Min Li,* Shi-Sheng Wang, Fuchao Yu, Yuehai Shen
and Kwen-Jen Chang

A novel Cu-catalyzed addition/cyclization cascade of
o-cyanoarylacrylamide has been developed for the
synthesis of various phosphonylated quinoline-2,4(1H,3H)-
diones.

_NH.
o 2

XJ— H,N
g NO2  Rhy(es a
p). XJI— L)
N\ /) \ HN‘CO;MG‘* #» \\ /
N R MeOH > N\
N"R ‘co,me

NO, H

b= o
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Synthesis of naked amino-pyrroloindoline via
direct aminocyclization of tryptamine

Zhigao Shen, Zilei Xia, Huijun Zhao, Jiadong Hu,
Xiaolong Wan, Yisheng Lai,* Chen Zhu* and Weiging Xie*

Direct access to unprotected amino-pyrroloindoline
via aminocyclization of tryptamine and tryptophan
catalyzed by Rha(esp). has been described using
O-(2,4-dinitrophenyl)hydroxylamine (DPH) as the
nitrogen source.

This journal is © The Royal Society of Chemistry 2015
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Peptide—DNA conjugates as tailored bivalent
binders of the oncoprotein c-Jun

Elena Pazos, Cecilia Portela, Cristina Penas,
M. Eugenio Vazquez and José L. Mascarefias*

A designed disrupter of the DNA complexes of
oncoproteins Fos and Jun is reported.

Understanding thio-effects in simple phosphoryl
systems: role of solvent effects and nucleophile
charge

Alexandra T. P. Carvalho, AnnMarie C. O’'Donoghue,
David R. W. Hodgson and Shina C. L. Kamerlin*

Detailed quantum chemical calculations provide insight on
the origin of large differences in experimental thio-effects
for the hydrolysis of (thio)phosphodichloridates by water
and hydroxide nucleophiles.

Silver salts and DBU cooperatively catalyzed
nucleophilic addition/cyclization of propargylic
alcohols with trifluoromethyl ketones

Jingjing Wang,* Wei-Guang Kong, Feng Li, Jie Liu,
Qin Shen, Lantao Liu and Wen-Xian Zhao*

A general and efficient synthesis of trifluoromethyl
substituted 5-alkylidene-1,3-dioxolane using a silver salt
and DBU cooperatively catalyzed nucleophilic addition/
cyclization of propargylic alcohols and trifluoromethy!
ketones is described.

FsG Ar

OH [e]
o} AgNO; (10 mol%), DBU (10 mol%) o}
Ar)J\CFg, * A . Toluene (2.0 mL), rt, 24 h \ R
H

28 examples, 20-99% yield

Facile synthesis and stereo-resolution of chiral
1,2,3-triazoles

Ye Shi, Xiaohan Ye, Qiang Gu, Xiaodong Shi* and
Zhiguang Song*

We describe herein the first facile synthesis of chiral
triazoles through side chain functionalization.

This journal is © The Royal Society of Chemistry 2015

NO- OH
OJ roline 20% (:k/ —_— O _N_ OPiv
+ NaN3—>p > /N‘NH —_— /E N—
DMSO, rt S =N
i ph” N ph” N
Ph H

novel C-chiral-Triazole ligand

U High efficient CalB resolution, S>200
O Gram scale synthesis
O Successfully asymmetric diethylzinc addition to aldehyde

Org. Biomol. Chem., 2015, 13, 5293-5301 | 5297
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OH OH An efficient total synthesis of leukotriene B,
N CO,H Karoline Gangestad Primdahl, Jern Eivind Tungen,
Marius Aursnes, Trond Vidar Hansen and Anders Vik*
NN A convergent and stereoselective synthesis of leukotriene

leukotriene B,

potent lipid mediator
pro-inflammatory effects

B4 has been achived in 5% yield over 10 steps in the
longest linear sequence.

ICMT-11 Pyrimidoindolone

Design, synthesis and initial characterisation of a
radiolabelled [*®F]pyrimidoindolone probe for
detecting activated caspase-3/7

A. Udemba, G. Smith, Q.-D. Nguyen, M. Kaliszczak,
L. Carroll, R. Fortt, M. J. Fuchter and E. O. Aboagye*

Evasion of apoptosis is one of the six initially proposed
hallmarks of cancer, and as such, a method to detect
apoptosis in a tumour would be of considerable interest in
both clinical trials of new cancer therapeutics, as well as
for routine patient management.

MIC of iprofioxaci (ug/mi)

o Vo 2,
\

whifampicin QR W BgtE

wriampicin+si N A B e
/5\@?

1.31f0ld change

Discovery of 4-acetyl-3-(4-fluorophenyl)-
1-(p-tolyl)-5-methylpyrrole as a dual inhibitor of
human P-glycoprotein and Staphylococcus aureus
Nor A efflux pump

Jaideep B. Bharate, Samsher Singh, Abubakar Wani,
Sadhana Sharma, Prashant Joshi, Inshad A. Khan,
Ajay Kumar,* Ram A. Vishwakarma* and

Sandip B. Bharate*

T P g P}\ /~ Pyrroles showed dual inhibition of human P-gp and
e S. aureus Nor A efflux pump.
n The effect of terminal groups of viologens on their
s binding behaviors and thermodynamics upon
:z:zz:i:aw complexation with sulfonated calixarenes
O Kui Wang,* Si-Yang Xing,* Xiu-Guang Wang and

~CH,CH;CH3
~ L=CH,CH,CH,CH3

5298 | Org. Biomol Chem:., 2015, 13, 5293-5301

Hong-Xi Dou

The effect of terminal groups of viologens on their binding
behaviors with sulfonated calixarenes was systematically
studied in this study.

This journal is © The Royal Society of Chemistry 2015
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Pd(i)-catalyzed C(sp®)—H arylation of amino acid
derivatives with click-triazoles as removable
_Hexyl

directing groups R A — L
Guofu Zhang, Xiaogiang Xie, Jianfei Zhu, Shasha Li, CQNKL _hgonelisem @;«N A
" . . Y Arl (1.5 equiv; i
Chengrong Ding* and Ping Ding y TAH HFme:oC) o

up to 93% yield, 96% ee

An effective Pd(i)-catalyzed C(sp®)—H arylation of amino
acid derivatives using 1,2,3-triazoles as removable directing
groups has been developed.

Application of optically active chiral ‘ ‘
bis(imidazolium) salts as potential receptors of : 1
chiral dicarboxylate salts of biological relevance

Laura Gonzalez-Mendoza, Jorge Escorihuela,
Belén Altava,* M. Isabel Burguete and Santiago V. Luis*

New chiral ionic liquids as receptors for dicarboxylic acid
derivatives.

Cu()/TF-BiphamPhos-catalyzed asymmetric
Michael addition of cyclic ketimino esters to
alkylidene malonates

COMe CFs

CoMe oo e R? i Br
. . . . Cu(1)/(S)-L2 (3 mol % MeO,C, /* 3
Zhi-Yong Xue, Zhi-Min Song and Chun-Jiang Wang* Qu + Pcome H - L & NH,
R? 2:Og/( 12 mo! N [ X NHPPh,
, ; - s 1 DCM, 0°C, 30-36 h 1
Cu()-catalyzed asymmetric Michael addition of cyclic R R ! O -
ketimino esters with alkylidene malonates has been 14 examples 4 il : CFs
developed for efficient construction of p-branched 7:1-> 19:1 dr, 88-99% ee (SrL2

a-amino acids containing adjacent quaternary and tertiary
stereogenic centers in good yields with excellent
diastereo-/enantioselectivities.

Topochemical polymerization of unsymmetrical
aryldiacetylene supramolecules with nitrophenyl
substituents utilizing C—H--.x interactions

Shichao Wang, Yong Li, Hui Liu, Jinpeng Li, Tiesheng Li,
* Yangjie Wu,* Shuji Okada and Hachiro Nakanishi

The synthesis and solid-state polymerization of
unsymmetrical aryldiacetylene supramolecules with
nitrophenyl substituents.

This journal is © The Royal Society of Chemistry 2015 Org. Biomol Chem., 2015, 13, 5293-5301 | 5299
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g.\g;a Tricyclic dihydrobenzoxazepine and tetracyclic
_edows «‘”}f,{ﬁ’" " eksesed indole derivatives can specifically target bacterial
DNA ligases and can distinguish them from human
E5 | oo i DNA ligase |
f§ —H OO Nisha Yadav, Taran Khanam, Ankita Shukla, Niyati Rai,
3 \%\}9 ? g Kanchan Hajela* and Ravishankar Ramachandran*
gg 13? = DNA ligases are critical components for DNA metabolism
@) in all organisms.
,,J,‘ U - Synthesis and P-glycoprotein induction activity of
D0 GEE Lh colupulone analogs
g% 40 . .
SR =8 " Jaideep B. Bharate, Yazan S. Batarseh, Abubakar Wani,
- oS 3 Sadhana Sharma, Ram A. Vishwakarma, Amal Kaddoumi,*
c b i - . Ajay Kumar* and Sandip B. Bharate*
€3 :; 12
§ §‘0 EPPH A diprenylated acylphloroglucinol was identified as a
2505 oo potent P-gp inducer and showing ability to increase
se FREH amyloid-beta transport across BBB, thus it is a potential
0 Cono 51 M e anti-Alzheimer lead compound.
1,5-Benzodiazepine derivatives as potential
RQ&' '3 antimicrobial agents: design, synthesis, biological
s N}CHY evaluation, and structure—activity relationships
H )
e e ot RIS e e s T ppA o AN A, Lan-Zhi Wang,* Xiao-Qing Li and Ying-Shuang An
1d-f: X=thiophen-2-yl 1d:R=H le:R=CH; 1f: R=Br 2¢-d: X= thiophen-2-yl 2¢: R=H 2d: R=CH,

; X 2e-g: X=thiazol-2- : R=] = : R=1
Igiit X=3-methylthiophen-2-y1 1g:R=H 1h: R=CH 1i: R=Br 3. v §_2‘g§2; yC]HzeCﬁ Hek Ry A Rene
j&: X=5-methylthiophen-2-yl 1j: R=H 1k R=CH, 1I: R=Br " X= thiazol-2-yl 3a: R=H 3b:R=CH
= 3-bromothiophen-2-yl {m: R=H In: R=CH;10:R=Br  4q_p. Y{OOCH(CH;)Z. . i
= 4-bromothiophen-2-yl 1p: R=H 1q: R=CH, 1r: R=Br " X=thiazol2Y1 4e: R=H 4bs

Is-u: X=5-bromothiophen-2-yl Is: R=H 1t: R=CH, u: R=Br Xehineol Sl das Re dbR=CH,
Tv-x: X=thiazol-2-yl"  1v:R=H Iw: R=CH, Ix: R=Br ly: R =F

36 novel 1,5-benzodiazepine derivatives were synthesized
and evaluated for their in vitro antimicrobial activity. The
results revealed that most of the 1,5-benzodiazepine
derivatives exhibited considerable potency against all of the
tested strains.

o = R N O = .

—_— O —_— O
(o) OH 0} 0] (0) 0
I O [ O I O

Antroquinonol First example of Michael addition

in highly electron-rich system

R = farnesyl G = =

5300 | Org. Biomol. Chem., 2015, 13, 5293-5301

A short synthesis of (+)-antroquinonol in an
unusual scaffold of 4-hydroxy-2-cyclohexenone

Che-Sheng Hsu, Ho-Hsuan Chou and Jim-Min Fang*
A short synthesis of the anticancer agent antroquinonol
having an unusual core structure of 2,3-dimethoxy-

4-hydroxycyclohex-2-enone with substituents at three
contiguous stereocenters.

This journal is © The Royal Society of Chemistry 2015
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Development of an efficient route toward
meiogynin A-inspired dual inhibitors of Bcl-xL and
Mcl-1 anti-apoptotic proteins

Sandy Desrat, Camille Remeur and Fanny Roussi*

The synthesis, on a large scale, with very good yield and
er via an efficient strategy, of a chiral 4-substituted
2-cyclohexenone intermediate, was a milestone in the
synthesis of seven analogues of meiogynin A, a natural
sesquiterpenoid dimer.

7 examples

O
o 2 steps

forR COPNCI m \7(©X©R

- COOH

6 steps 7 analogues of
natural meiogynin A

COCH

Tandem Prins/Wagner/Ritter process for the
stereoselective synthesis of (3-oxabicyclo[4.2.0]-
octanyl)amide and (1-(5-aryltetrahydrofuran-3-yl)-
cyclobutyl)amide derivatives

B. V. Subba Reddy,* K. Muralikrishna, J. S. Yadav,
N. Jagdeesh Babu, K. Sirisha and A. V. S. Sarma

A novel synthesis of 4-aryl-(3-oxabicyclo[4.2.0]octan-1-yl)-
amide and (1-(5-aryltetrahydrofuran-3-yl)cyclobutyl)amide
derivatives was achieved through a sequential Prins/Wagner/
Ritter process.

=

N o H
AN o TMSOTf .

* ] e e
OH H~ ~R2 CH2Cly, 40 to 0°C H

0~ "R2

A structure activity-relationship study of the
bacterial signal molecule HHQ reveals swarming
motility inhibition in Bacillus atrophaeus

F. Jerry Reen, Rachel Shanahan, Rafael Cano,
Fergal O’'Gara* and Gerard P. McGlacken*

Swarming motility inhibition in Bacillus atrophaeus.

Alkynylation of steroids via Pd-free Sonogashira
coupling

Yury N. Kotovshchikov, Gennadij V. Latyshev,
Nikolay V. Lukashev* and Irina P. Beletskaya

A new biligand catalytic system was applied for the Pd-free
Sonogashira syntheses of valuable steroidal enynes.

This journal is © The Royal Society of Chemistry 2015

Pd-free Sonogashira coupling R

up to 100 %

phase-transfer
agent

ligand for Cu
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