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The homologation of ehiral boronic esters by Matteson and
comworkess represents a landmark contribution in the ek of
asymmetric syathesiall However, despite achieving exoep
tiomally high enantioselectivities with simple, readly acees-
sible reagents. the methodotogy has not been widely adopted.
Ome possible factor may he that additional steps are required
to control stereochemistey during iterative homologation as 3
consequence of emplaying substrate control P43 Since the
stereogenie center created during homologation i dictated by
the substrate diol of the boromic ester, if the opposite
stereoisomer &

imvert (by exchange) the diol
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controlin the homologation process. This approach reyuires a

stability but sulficient reactivity to effect homologation of
horomie esters. We have shown that
some of these criteria and can be used effectively in the
homologation of &
selectivity! However, these ylides do not react with boronic
esters and only give low enantioselectivity with bori

esters?™ Very recently, Blakemore and co-woskers described
the application of Holfmann's a-chlor Grignard reageatstl
(although they found that the lithium derivatives worked
better) 1o effect iterative homologation of boronic esters sl
The chlorosulfexide precussors were prepared in two steps,
but some degree of racemization
homologation process Hoppe-type lithisted carbanates,
Lamef (from kithiation of 2u—e with Bl in the presence of
(—psparteine: see Table 1, where the carbamate mosety s
abbreviated OCb) represent another class of chiral carbes
noids, which is more readily obtained, and seemed 1o us 10
IWlfil the requirements for boronx ester homologation.
Indeed. Hoppe and eo-warkers have deseribed the trapping
of lithiated carbamates with borates and the subsequent
(separate) treatment of the e-carbamoyl alkylboronate witha
Girignard reagent to effect 12-metalate rearrangement with
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expulsion of the carbamate moiety. Oxidation of the resultant
boronic esters affords the cosresponding alcohols with high
cxcessealt However, the Sicert seaction of
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We found that lithiated carbamates 1a—e rescted directly

with boranes os boromic esters, thus fumishing secondary

aleohols 3a-j in goad yield and with high enantioselectivity

(Tuble 1). A number of points are worthy of note

1) Reactions with S-BBN  (0-BEN = 9-borabicyelo-
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Introduction
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reliable and useful methods for making carbon—carbon bonds
with coatrol over refative and absolute y.' In

the led synthesis of 1 Swdioks, “4* and the develop-
ment of a new chirl ulylborane by Soderguist which gives
high enantioselectivity even with ketones.

However, generally. these powerful iransformations ure
limited which ultimately

sticular, Hoff
could be controlled by the double bord geometry of crotylbo-
romstes® ond Brown's discovery of highly enstioselective
allyborstions using pinane-derived reagents® provided the
foundations i this impertant reaction which continues 1 evolve
to this date.* The most notshle recent include

lesd 10 terminal alkenes; smn:m in the a-position i
considersbly less common® We recognized that if we could
prepare such reagents with coatrol over emantioselectivity, then,
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Woable bond geometry we b the potential to control all o the
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Substituted tetrahydropyrans (THPs) are ubiquitous in Nature.!
They show great diversity in structure and complexity, rom the
relatively simple THP, A to the

substituted THPS (Fig. 2). The enantioselectivity would be set in
the lithiation-borylation rection (>98:

er) and the astereose-
and sub-

ighly complex polyketide marioe ‘metabolites lavosolide A% and
(~kendomycin® with penta-substituted THP cores (Fig. 1). One
of the most efficient strategies for their construction involves the
Prins cyclisation,” s demonstrated by numerous research group-
3 Indeed, the acid-catalysed Prins cyclisation of an in situ gen-
erated oxocarbenium ion has been extensively used for the
stereoselective synthesis of diversely functionalised THPS
Although allyltin® and aliylsilyl® reagents have been used in this
context, 10 the best of our knowledge, there is only a single report

y
sequent Prins cyclisation.

of allylboron reagents being used for the stereoselective synthesis
of racemic THPs via a tandem allylation and Prins cyclisation.'®
We recently reported the enantioselective synthesis of %
substituted allylic boron reagents which could be reacted with
alcobols Wi  all element
of stereochemistry (synfanti; EZ)" We recognised that if these
products could be used in  subsequent Lewis acid-catalysed Prins
cyelisation we would have the ability to form highly substituted
THPS with excell el ity

duscide A

~,

We postulated that if the alylation products, § or 7 formed via -
an inital alylation with the frst equivalent of aldehyde, could be (S\
L iw L

trapped by a second aldehyde in the presence of  Lewis acid, 3
Prins cyclisation should ensue (8 - 10 or - 11) to give highly
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Aromaticities of azines relative to benzene;

a theoretical approach through the
dimethyldihydropyrene probe

Maria®, Riffat U. Nisa®, Muhammad Hanif®, Adeem Mahmood®"
and Khurshid Ayub™®*

The aromaticities of azines relative to benzene have been estimated by fusion with 15, 16-dimethyidihydropyrene. Chemical
shift data for the azine-fused dihydropyrenes (calculated at GIAQ HF/6-31G*//B3LYP/6-31 +G*) were used to estimate the

reduction in the dihydropyrens mucieus aromat

aromaticity. (mmufmu- mﬂ m«mmndd

was quite crucial in relisble
estimate of aroma-

with par
umy et pirent dimthyldilydropyrene eotidtes ot -nmumn Chmical st s and geometac parameter

analysis igh!
dent chemical ;mn,,_, deubtions. Copyright © 2014 John Wiley & Sens, iy

Keywords: Arematicity quantfication: Azines Density functional theory; Dimethyidibydropyrene probe; Magnetic and geometric
criteria
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Aromaticity is a general, commeonly used, but quite controversial ‘Tn.-‘ WA AW
concept in organk chemistry. Qualitative description of a 1 2 3 .
compound as SIOMATC, DHOT-3OMBTK OF AL AICMALE & gener-
dlyl however, aiaoma—

ity is not trivial and generally leads to controv rily
due 1o the quantfication methods appled'™ Theatomaharycﬂ
acompound may vary considerably depending on the method
used for quantitative analysis Three major categories to quantify
aromaticty are energatic. structural and magntic, essentially all
theorectical

Dewar resonance energy™ Huckel resonance energy™™
Hess-5Chaad resonance qmgy,"‘” Schieyer isomerization sta-
bilizaton energies™ and topological resonace energies!™*
e 3 few impenant enesgenc cmena. The Harmanic Oscillater
Mode of Aromaticity HOMAL™ ™! Julg aromaticity indes.” ™ Birt's
aromaticty index™ ™ and Fringuell structural index™% are the
most imponant structure-hased metheds for the quantification
of aromaticity.

The most commaon magnetc critera include

The intemnal methyl protons in 15,16-dimethyldity dropyrene:
1 appear at & —425 and its comparison with the non-conjugated
model 2 5 0.57 indicates large shislding of ~52ppm due 1o a
strong ring current ™ When an aromatic ring is a]- or [e]- fused
to the dimethyldibydropyrene, the ring current in the latter is re-
duced. The intemal protons of (e} fused benzodibydropyrene™!
3 appear at —185ppm which means that the intemal methyl
protons in 3 are shielded by 282 ppm, and this leads to an
expesimentsl estimate of the aromaticity for 3 rebative 10 1 10
be52% The greater the aromaticity of the fused ring. the greater
s the reduction in the ring cument of the ditydropyrene DHFL
and this concapt can be used to compare the relative aromatic-
ities of any two molecules provided the foll owing two conditions
are met: (i the effect of fusion on the geometry of the probe

bility exaltation ™" nudear magnetic resanance (NMRF =%
and nudeus independent chemical shifts (NICSL**) NMR-based
methods are generally more diverse and include chemical shift
analysis of ‘He and Li nudei placed above the aromanc
nuclews ™41 ' chemical shift™*" analysis of probe protons
usually in the center of the nudews under consideration and
coupling constants™ ) analysis in H-NMR (Gunther Qalues).
However, NMR-based metheds generally require that a suimbie
model or prabe is chosen. NMR-based methods may even provide
experimental scale of aromaticity for theo retical NICS values **
A probe of high accuracy based on ' NMR chamical shift is
15,16-dimet byl ditydropyrene 1.
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Pharmacological Applications of Quercetin and its
Derivatives: A Short Review

Aneela Maalik‘* Farhan A. Khan Amam Mumtaz Adeem Mehmuud', Saira

Azhar®, Muhammad Atif', Sabiha Kanm Yas" Altar’ and Imran Tariq®
1Depanment of Chemistry, 2D it of Phamacy, COMSATS Instrute of
KPK, SURIVErsEy Galege o7 PRanmacy, UnwersiTy of Punjan, Lawure Pakistan

“For Emani-

netpk; Tel: +02 353 540 0834; Fax- +02 092 363441

Recelved: 15 June 2014 Revised accepted: T August 2074

Information Tecanalogy, Abbottahad-22060,

Abstract

Quercetin (3,345, 7-pentahydroxyi-flavone) is a favonol, and if belongs fo a class of plant secondary
‘metaboiites known as fiavonoids. It is m-esma in man’s n‘aiiv nmamﬂs known for bioloaical activities
such as antioxidant, aniviral, aniicancer, antimicrobisl, and many more. Quercetin

has been reponedfurm:anmnm‘amand antivial apphcations, herloe 7 i not only used as suoh but
aiso its various derivatized forms have potentials for development info drugs for the ireatment of
diseases caused by oxidative stress and lethal viruses.
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Hepatoprotective

Anticancer, imicrobial,  Antiviral,
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INTRODUCTION

Quercatin is a plant pigment, abundantly occurs
in many ethnic plants, especially onion and tea,
thersfore. a sufficient amount may be consumed
daily [1]. Quercstin has importance in terms of
ethnopharmacology  such as ts use as

and ive [2]. It
has besn reporied as an sfficient free radical
scavenger (antioxidant) [3]. In clinical trials
(phase-l), quercstin has been reported to exhibit
inhibitory effect on tyrosine  kinase  which
suggests that it has antitumor therapeutic
potentials [4].

The review has been prepared using databases
such as IS| Web of Knowledge, Science Direct,
and Google Scholar, and covers the literature

from the last decade. This article includes only
original research arficies published in English
language: articles published in other languages
are excluded.

PHARMACOLOGICAL  IMPORTANCE  OF
QUERCETIN

Quercstin is a versatile molecule (Figure 1) with

many pharmacelegical properties  including

o logical, antiviral, i

L anti-

hepawprmacuve protective of the reproductive

system and anti-obesity agent The lierature

avalable on these properties has been
summarized here in this review (Table 1).
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Chiral Cyelopropenes
Chiral eychopropenes are highly reactive and versutik reagents in organic syn thesis.
T their Roview on page 7364 L, I Marek etal simmarize cument investigations
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Diradical Intermediates
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Abstract: The lithiation of 2.

2,2-dimethyl-1,3-d; lan-4-yl)ethyl

(1) is achieved freely by sec-butyllithium in diethylether wi Llh hmh T dnsmeuselec'
the bicyelic chelate complexes 3a and 3b are reacted with electrophiles to form optically
active precursors 4a and 4b with =95% diastereoselectiviry. In addition, tertiary diamines

can undergo an external complexation in contest with the internal oxygen ligand, leading
to improved stereoselectivities. The further reactions of lithiated carbamates with trans
alkenyl-9-BBN derivatives after 1.2 metallate gave the key

a-substifuted allylic boranes 7 Subsequent allylboration of aldehydes gave (Z}-anri-homoallylic
aleohols 8 in gaod yield and excellent d.r-

Keywords: lithiation: borylation: allylation: chelation
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KEYWORDS Abstruct The chemical components of cseatial ods derived from keaves and fowers of Laviana
camara growing in Saudi Arabi
gl e (GC-MS, GC-FID. Co-GC, LR dminaion, d dbis nd e o) on
two different stationary phas colums (polar and nonpolar). This analysis k to the

analyzed for the first time using gas chromatography tech-

1-Octen-3ol; oF sl 163 compousd rom leave st lowers ol 134 Sompanady were ieotifod in he ¢
Caryophylkn; obtained from kaves of L. camara, whereas 127 compounds were identified in the oil obtained from
Lantana camara flowers; these compounds account for 96,3% and 95

major components in the oil from leaves were cir
spathulenol (86%), caryophyllene oxide (7.5%) and 1-hexanol (5.8%). In contrast, the major com-
pounds in the flowers oil were caryophyllene oxide (10.6%). aryophyliens (9.7% . spathulenol
(8.6%). -cadinene (5.6%) and truns-f-amesenc (5 best of our knowledse, cis-3
hexen-1-ol and 1-octen-3-0l that were Mentified as major components in this study have ot been
reported carlier from Lantana oils.

© 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud Usiversy. This i
an openacoem e under the CC BY-NC-ND licse (hp: creatveconwmons.orgiccases by oc-od 4 0).

1. Introduction
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ARTICLE INFO ABSTRACT

From what began as & casual discovery of the ketene-Claisen rearrangement (the Malherbe-Bellus
rcamn;cmcm ver 3 decades ap0 s lurshed a rescon of mbrancal signicance, The notceble

the ketene-Claisen rearrangement is accomplished in terms of experimental simpliciry,
Torming new( € bonds, igh levels of cheme- and s s and comstrucing
new stereocenters. This survey of the ketene-Claisen r et with some applicatons in erganic
synthesis will not only recapitulate the prospective of this resction so far but alsn illustrate the
achicvable B proag

Keywords N .
searange © 2017 Ebsevier L, All rights reserved.
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Sterochemical sspects for the ketene Claisen reaction
1 The scope f ketenes

13 The Malherbe- BeHumunymnm £ ol i synthetic chermistry
1AL Ketene Claisen reaction [

1. ntroduction rearrangement) to an alylic ether, sulfide or amine, respectively:

The process invalves =-bond migration and falls under the classi-

Ludwig Claisen’ reported in 1912, the Clalsen rearrangement,
which involved the |3.3]-sigmatropic rearangement of an allyl-
vinyl ether to give a y.i-unsaturated carbonyl scaffold (Scheme
1). Simply the Claisen rearrangement to construct a C-C a-bond
can be considered as the intramolecular nucleophilic substitution
addition of a carbonyl enol (Claisen rearrangement), thiocarbonyl
enal (thia-Claisen rearrangement] or enamine (aza-Calisen

[T P —————

harp e o
PP —

fication [3,3]-sigmatropic shift

In addition, the esteemed growth of this reaction can be seen
from different variants such as the Carroll (1940)," Eschenmoser
(19641 Saucy-Marbet (1967)." Johnson (19701 frcland (1972),
Reformatsky-Claisen rearrangement (1973)" Malherbe and Bellus
(1978)" and Denmark (1352

The ketene-Claisen reaction (the Malberbe-Bellus rearrange-
ment or ketene-|3.3}-sigmatropic rearrangement) was first
described by Bellus and Maherbe in 1978." Treatment of allylic
ethers with in situ prepared dichloraketene (a solo subuni) afford
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