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INTRODUCTION

The importance of coumarins was discovered in the
' oral anticoagulants ' The most effective
which are used nowadays are coumarin
Oiher compounds containing the coumarin
ety thowed  antitumor % and antiviral activities
qeainst Humian immunodeficiency  Virus (HIV) and
:;.;f;cr. smplex Virus (HSV))™ Several coumarins have
ween desipned 1o modulate nucleic acid biosynthesis by
hibine DNA gyvrase 9 Coumarin comaining molecules
were biolopically tested and have proved to possess
actvity aganat Litomosoides carinu, Acanthocheilonema
viear and Mastomys coucha'™ Various research projects

vdeated that coumarins are effective as antimicrobial
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Due 1o the significance of the coumarin moicty we
plannci effectively  synthesize  various coumarin
contaning compounds in good  vields and with efficient
methods  The starting molecoles were 1,3-cyclohexane-
dione (1) and us § S-dimethy| analog (dimedone, 2) which

were allowed to react with bromine (Br;) in chloroform to
provide the 2-bromo derivatives (3 and 4)."*" Michael
acceptors 3-aryl-2-substituted acrylonitriles (5-13) which
were prepared by reacting  aromatic  aldehydes  with
equimolar amounts of malondinitrile."*'* Reaction of 2-
bromo-3-hydroxy-2-cyclohexenone  (3) and its 5.5-
dimethyl  derivative  (2-bromodimedone, 4) with the
Michael  acceptors  3-aryl-2-substituted  acrylonitriles
(5-13) provided the Michael adduct (14) which went
under subsequent climination of  HBr to provide the
corresponding  alkenes (15). The alkenes were heated
under reflux  for about two days to provide the final
compounds, a-iminochromones (17-30).

Using a base such as triethylamine or K,CO,
shortened the reaction time and improved the yield.
Intramolecular cyclization of the alkenes (15) produced
the target a-iminochromones (17-30) as shown in
scheme 1.
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One might assume that spiro compounds (16) could
be obtained via nucleophilic attack of the nitrogen atom of
the CN group at the a carbon of the cyclohexanedione or
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fin mmochromonss (17-30)  showsd
equimolar ratios of aromatic and aliphatic protons. They
appear assingletatd1.2-13(6H.s.2CH:).23(2H, s,
CH)., 2.5 (2 H. s, CH:)and finally 2t 7.8-8.2

ons) p lime

3
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1
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ns) ppm.  The dimethyl residues of the dimedone
moiety appear as singlet signal, which means that both
methyl groups are magnetically egquivalent. We believe
that this is additional evidence to rule out the formation of
the Spiro compounds (16), which will have magnetically
unequivalent methyl groups of the dimedone part of the
final a-iminochromones (17-30). The o-iminochromonss

(17-30) are planar and rigid molecules, which forbid the
twisting or conformational flexibility of the mol
therefore the methyl groups will not

acnlag
gcules,

appear at different
chemical shifis in the proton NMR. The Infrared spectra

for a-iminochromones showed 2 strong absorption band at

1620 em™ which comespond to the C=NH of the a-

iminochromones. The stretching band appeared at 3400

~UY
cm in the IR spectra of the a-iminochromonss dus to the
NH of the imino group.

In summary. we herein report simple and efficient
synthetic procedures to synthesize coumarin derivatives.
The commercially available starting materials, 1.3-
cyclohexanedione and its 3.5-dimethy! analog (dimedone)
were brominated to produce the 2-bromo compounds 3
and 4, respectively in gquantitative vields. The bromo
compounds were subjected to Michae
by cyclization to afford the final products (17-30) in fairly
good vyields. We are currently pursuing a wider
application of thess procedures in order to synthesize
coumarins in a more versatile manner.

addition followad

EXPERIMENTAL

Melting points  were  determined using an
electrothermal digital melting point apparatus, they were
uncomrected. Proton magnetic  resonance ipecira were
obtained with

a Bruker 300 specrephotometer usine
tetramethylsian as an intema

| standard and D,0, CDCY,
as selvents (PA. USA) and Varian EM-320, 90 Mu2
(Caire, Egypt). The chemical shift values were recorded in
O {ppm, paris per million) relative to tetramethylsilane

(TMS). Infrared spectra were recordad on a Philips FT-IR
spectrophotometer.

2-Bromo-3-hydroxy-2-cyclohexenone (3) ang ity 3

&
dimethyl derivative (2-bromo-dimedone, 4).

A solution of 135-cyclohexanedione or 75 3 &
dimethyl analog. dimedone (7.14 mmel) in chloroform
(20 mL) mixed with equimolar amoumt of bromin
previously dissolved in chloroform. The reaction o
:.\‘.35 allowad to stir at room temperature for ons howr. Ths
resulted solid was filtered and recrysiallized fom agusous
ethanol to afford compounds (3) mp, 160-162 °C_ ‘ipavy

(CDCly) & 22(2H.5.CH.).23(2H, s, CH-C=C). 2.
(2 H.s, CH-CO), 6.8 (1 H. s. enolic proton), CH ==
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Found: 37.8, 3.9 respectively, Caled: 37.70, 3.80. R

]

(KBr) Cm’, 2950-2900 (CH aliphatic). 1680-153
(conjugated

0165
73-177

arbonyl). For 2-bromodimedons, 4 (=p.
*C as reportad . Both compounds 3 and 4 wers
formad in quantitative vields

1 {8 0

3-Aryl-2-substituted acrylonitriles (313)

To 2 mixturs of equimolar amounts of
or ethyl

menlam e,
Vi LR

Cyanoacetatz (10 mmeol) and the

approprie
aromatic  aldehyde in absolute ethanol uS =
wizthylamine (0.5 mL) was added. The rezction mives
was allowsd to stir for one hour at room temperature. W2
slightly modified the prey tously reportad tachniques ™

D e e
solid Was collsced b}' flmeton d
recrysiallized from ethanol (Table 1).

The formead

< rercentzge vistd of
3-Ani-2-substineteg acny lonitriles (313)

No | R, R: | Mmp.og | *YVE®
3 CN B 130.32 0|
5 CN 2Ct 135.37 Wi
L3 ON 4Cl | lodes | X!
o IS R R
9 CN $O0Me | Q12 &84
W CN 4NQ, | 17T b2
U COE | wu S \;.;
121 COEr 1 .,y S0-82 0
LD | COEr | 3oMme | oome DI
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Table 2. Physicochemical Properties of a- Iminochromones (17-30)
| 1
l‘ T R:
- \ b
I |
1i !
N \ R,
!‘x. \
[ I [
R |
s 0 NH
R
~w | R R, R, %o MP,°C ME® C,H,N analysis
oM CN H 75 210-12 CisHieN,0, 73.95,5.52,9.58°
: 74.30,5.80,9.80°
T Me CN 4-Cl 72 235-37 C\sH,sCIN,O, 66.16,4.62,8.57
| 66.40,4.70,8.80
T M CN 4-OMe 70 207-08 C1oH;sN;0; 71.01,5.65,8.72
! 71.20,5.80,8.90
Cn | Me CN 4-NO, 71 260-62 CysH1sN;04 64.1,4.48,12.46
E 64.2,4.60,12.70
| 2 Me CN 2-Cl 68 215-17 C|3H|5C|N202 66.16,4.62,8.57
L 66.20,4.50,8.50
PR Me CN 4-0H 65 270-72 CrsH1eN:0; 70.12,5.23,9.09
5 70.30,5.50,9.30
e H CN H 70 220-22 C\6H12N;0, 72.71,4.58,10.6
L 72.80,4.80,10.8
\ , e ——
Hopom CN A-Cl 73 240-42 CreH1 CIN;O; 64.33,3.71,9.3(8)
64.60,4.10,9.7
T 3
3 H CN 4-NO, 68 200-02 CioHiN;O; 23},3;2:;;3
M - ‘ . 1+ *
2 m 9.52
CN 4.-OMe 78 230-32 C7H1sN20; 232(8)’338980
T — LU= IV 7
M T GoR 70.78.6.24,4.50
2Et H 60 100-02 CaoHaNO4 71.00.6.5 0420
\ UU,0.0U,%.
2%
M 5
o © | COft 4-Cl 62 110-12 CaoHzoCINO, gjgggggggg
b . SR L]
T T om — - T STINO: 68.28,6.27.3.79
| : -OMe 55 -32 ne 68.50,6.30,3.90
Y I T s . - SO, §739596394 |
e .E 4-OH 52 120-22 200121 TS 67.80,6.20.4.10
A 3 _-______,___._-———-"—‘
“Yielg, Molecutar Formula,
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