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| ARSTRACT

A facile and efficient method has been developed for the one pat synthesis of polyvhydroquinaiines via four
compenent reaction of ethyl acetoacetate, aldehyde, dimedoar and ammonium nestate in the presence of catalytic
amaanl of phanyl plesplonie scid in ethanel through Hantzsech reaction. The method described horain i simple,
environmentally benign and provides good vields of the products.
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INTRODUCTTON

LA-Dehydropyridines (DHPs) are impoctant class of
pittegen cantaining sompounds which received much
apention due b their wide range of pharmaceutical and
bjﬂh'lﬂilfiﬂ II'\HFIEI-"FE:-IJE Tl'L!:'j-' are foumd |:||_-:rlu-3j|;n||1l,r
active proclucts  such ns vasodilator, Brnchodilogor,
antiwmer, bepatoprobective, geroprotective, anti-ather-
ostlerotic and antidinbetic apents.” | 4-DHP compounds
bove their important role in medicion!  chembay as
caleiem channel blockers as exemplified by therapeutic
agents such  as  nifedine, witehdiping,  andodipine,
felodipine and nicardipine which are the important drugs
wsed in cordiovescular disesse,™ Recend studies have
revenled ihat 1 4-DHPs exhibit several medicinal
applications which include neuroprodectant'™ and plate
anti aggregutery activity.™ Alzo they have been reportad
for their applications in trentment of Alsheimet disense
due o their cerebral anfischematic setivity and chemn-
sensitizer i tumorstherapy ! These properties and
applications clearly show the petential of 14-DHPs as
valiable dl‘ug candidaies,

In 1282, Arthur Hartzech rtp-u:ln,l!d_ first symthesis of
substinted 1 d=dihvdropyridine by one pot cendenantion
of gthy| aceioncesate, aromutic sldehyde, dimedone and
wmimiznaa, The reaction was conducied in acetic acid or al
reflus m cthanol for long perods resulting in low o
motberntz yield of products.

Uwing o the wide range of biokegicn] and - medicins

apgplications, the symthesia of such compounds s
- p .
d much altention in recent years. Many syniletic

nato?

methods have been reperted for dhe preparstion of
polyhydroguineline derivatives. Some of the techniques,
catnlysts and reagents such us Microwave!| Solid phase
srganic  synthesis l:dmiciwc*". Molecular  indine™,
TMSCIH™ Hew,-5i0:", Ceric (1V) ammonium
nitrate™ L L~ Proline!™, Without entalyst'¥, lonic
hguids™™, Polymers™™,  Aluming sur[;luhl.n'ic acid™ ™,
ZiCLM™ e (D trifluoroacetaset™ H:b:mp-ugllr'
scids™, p-Toluene sulphonic acid™ ", Orgars catabyst ™)
-Mitrophenyl  boronic  acid™, Copper perchlomae
hexahydraie™,  Metal  wriflaes'™,  Mafion-H™,
Alminum  phosphate  [AIPOSHI Palladiom (0]
manoparticles ', Znt)-betn reolite™, He- 1T Complex™,
Cu 1T Comgles”™", MNPs —TBSAP, Micotinic acid/™,
bhave been wsed for the synthesis of polyhvdroquinolines
Each of these above methods have their own merits
while some of the methods suffer  from long resction
timees, low yields, hamsb reaction conditions; tediows
WOFK Ups, el For these reasans, effiets have been made
10 replace sisch conventional catalysts by other catalysis,
The research activities and indusirial sections now o days
require development of catalysts™ und the coo-friendly
catalytic synthesis which offer strong potential for fas
spplication in industries.

W hersin report pheny] phosphonic acid a5 an efficient
Bronsted  acid  catalyst for  the gynthesiss  of
polyhydmoguinelines V in the condensation reaction af -
keto ester 1M1, ammenivm acetate TV, dimedone 1T ansd
vareus aromatic  aldehydes | in ethanol al room
] : chems 1}
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t 0
i o o Phenyl o
E—CHG + + M phasphonic acid o=
! o T NHOAS —gR—
[2-3 hr) N
H
1 un m v v
Scheme 1.
e e IRjea') 1 3286(-NH-), 1657(C=0), 1608 (C=0)
A mixture of dimedone (1 mmal), sromatic aldehydo (| 'HNMR (@) .90, 3H.CHy), 1.05s,3H.CH),

numid |, ethyd acebopestate (1 mmol), ammaniom acetaie
i1 mumol) amd phenyl phosphonic acid (30 mg) was

LS{H.CHY),

T I3-230(m4H. Ix

CHgh, 2465 H.CH, ), 7,1-T.4(m,

stired in ethangl (3 mL} for 2-3 hours at room SH_ Ar-H)
ternperature. Atter completion of the resction (menitored  Mass ;328 {M+)
by TLC), the rénction mixture was poured inta ice cold
water and stirted for about |0 -15 munutes. The product Cl
was thea filtered, dried and recnstallized from ethanol b
e pure polybvdeaquinoline dierivatives.
]
Spectral analysis C1,E
Ite products obtsined were characterized by iheir IR, 'H |
MME ond Mass spectea. The analysiz of somie of the Elr
pepnsentelive compounds is given balow,
Ethyl-1, 4, 7, B-tetrahydeo-2, 7,7-trimethyl-#d-
chlorophenyl)-

‘-[Ml}-ﬂirlqlirluHn-.!-:nrhnwhl:

L1, Y IR-[cm 12 32T6{=NH=}, 1TOHC = 07, 1605 (T = 0)
| 'H NMR (&  052s3HCH;), 1.07{3H.CH4L
o L 15063, CH,),2.13-2. 35 m4H. 20CH,),2.38(=.3H.CH,),
A 405(q2HCH 5005 EHCHY,  A5s1HNHL  1.12-
T 28 mAH Ar-H)
Eilyl-1. 4, 7, $-tetrabydro=2, 7, T-trimetlivl- Miass 1 363 {M+)

diphenyl)-5-(0H Fusoguinalin-F-carboxylate

Tuble I: Synthesls of polyhydroquineline derivatives wsing phenyl plusphonke acid.
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Ent byl
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RESULTS AND BISCUSSION

The studies of focile four-component  Hantesch
condensation repctions in presence of pheny! phasphanic
acid catalyst at room temperature were explored. The
resulis are summarized in Table 1. The condengation of
gldelydes, dimedone, ethyl acetopcetate anl ammsmism
seetale wae found o be effective within 2-3 bouss n
ethanel t produce the comesponding pharmacologically
useful polyhydroquinoling derivatives in good yields
Variows aromatic aldehwbes baving  electiin-donating
andl  eleciro-wathdrowang  substituent  underwent  ihe
smooth reaction, 1t & potewariby  that the siructural
varintion of the aldehydes and substitvent on ihe
armmatic ing did ned show any effect on the convarsion,
ns the prochxts were aihamed m E:ﬂ-l.'ld _'."El'."l.-l.la it ke
reacibon Himes ot fmild reaction conditions, Thus phenyl
phosphense acid, Bronsted mesd catalyst was found to be
an efficient cxtalyst for the Hontzseh polyhydroguinoline
derivatives.

CONCLUSION

Palybydroguiraline derivatives wiid Hantzsal
comlensation were obtained o good vields wsing phenyl
phosphonic acid a5 a Brorsted acid promoter. The
methied was found 0 be suitabbe sith vasous funcioesl
groups umder mild conditions 16 om-pot conlensation.
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