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Benzaldehyde cyclohexanone 2,6-Dibenzylidene cycloalkanone
n=0,1
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7-benzylidene-1,3,4-triphenyl-2-azaspiro[4.5]decan-6-one
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N-Benzylidene aniline DMSO
0 NaOH/Ethanol
N / reflux

2,6-di((E)-benzylidene)cyclohexan-1-one

Sl el Gl pe mnd Il Jelis @lia

2,6-bis(4-methylbenzyl)cyclohexan-1-one juasi & LS

sl e
2,4-(3-methylphenyl)methylene-4,6-methylbenzylidene cyclohexan-1-
one
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2,6- Bis(P-Methyl benzylidene i
cyclohexan-1-one 2,6-Bis(4-methylbenzyl)cyclohexan-1-one

{49 ) el b LS Friedel-Craft 's <l Jad el Jelis b Jan o oS S
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Some Preparation methods of spiro pyrrolidines:
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=

N-Arylidine benzylamine

NaOH
50%
\
C=—=N—~ H
H_ —@ e é_N=E|

/ . . ..
1,3-Anionic cycloaddition

2-Arylidine-1-tetralone v

Q.O

2'.4',5'-Triphenyl-3,4-dihydro-1 H-
spiro[naphthalene-2,3'-pyrrolidin]-1-one



s sl ISl JSle Jelis

3) ¢ azlactones 5| pyrazolones oxindoles Jel& JBA (4o Spiro GlS e piaad
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R
R
OTMS
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C6H5C02H 20mol%
N N
H
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Suzuki coupling reaction S gl Jeld
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ArCHO(leq)

NBS(1.1eq)
Water:THF(1:1)
TFA(catalytic)
0°C to rt
_—
2-(indolin-3-yl)ethan-1-amine

2'-argiospiro[indoline-3,3'-pyrrolidin]-2-one
NBS = N-Bromosuccinimide

TFA = Trifluoroacetic

ot LS O x<) (g Slia AlaAiuly gl DS je juiaad Say SIS

diza 529 9-diazo-9H-fluorene Jelé (s spiro[cyclopropane-1,9'-fluorene]

AY) Alladd)  mimse g8 LSy cudeS lae 558 Al dgags ag Sl
N3

Cr(CO) v

=0 -IL f

9-diazo-9 H-fluorene CH2C12a
120°C

spiro[cyclopropane-1,9'-fluorene]

_|_
N om

ethoxyethene
(09 ) Jelil) b LS dalal) 28Leay) ddasys juany LSy
0
0 0 L
N
OH
b-Mitrostyrene
L-phenylglveine
s g DMF95C
élCL‘IHP'[]II..‘IICf.]IHIIUL'IC
4-mitro-3" 3 <diphenyl -1 H-spiro| acenaphthyleng-2,2-pyrraliding-1 -one

DMF= Dimethylformamide
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Some preparation methods of pyridones

LS Aradiall ety (@) JisnylSh) il ye Jelis DA e sl ClSpe pumnd oSa
@lS e s ethyl cyanoacetateelss A (e 3-cyanopyridin-2-ones juasi A
Jele s ammonium acetatea s sa¥) COA (o 33L) Jgae padie e~y () Jui g <)
(34)

ATVl 3 mmge 0 LS ¢ samarium iodidegx 2o bus



0
H
COOEt o) N R
Sm12
= R NH0Ac —  ygm
CN \
R

R, R1 = aryl or heteroaryl

3-cyanopyridin-2-ones
Bpstia e JsplSliy ) po ylaind silans Jeli (go puany o Sy IS

:AY) sl 8 riase s WS

H2N\

o) c—o H
0 N R

/ NH40Ac
R4 -
R CN S
=L
NF
R

R, R1 = aryl or heteroaryl

3-cyanopyridin-2-ones

4-alkyl(aryl)-6- aryl-3-cyano-2(1H) -pyridinones juasi Sayg
B Ko sae Jeles PA (e

3,4-dimethoxyacetophenone, malonitrile or ethyl cyanoacetate Benzal
aldehyde and ammonium acetate in the presence of with K,CO;
:AY) bl 8 miage s LS



CN

CN
COCH;,4

CHO
\
CN \
+ < + CH;COOHNH, K.CO
—’z—» (o]
% reflux
acetic acid, ammonia salt

3 ,4—D1methoxy
acetophenone

Iz

X = CN, COOEt MeO
OMe

6-(3,4-Dimethoxyphenyl)
-2-0x0-1,2-dihydropyridine-3,4-dicarbonitrile

¢l sib ae Jisp)lSl A8 Gl Jelis P e Gapall juiany Gl
Jpaxi3-cyanopyridin-2-one & i) ae JiislS JSE-3,1 Jelis PA e
YA ad) 8 age s LSy leaill el i 1,8-
Diazabicyclo[5.4.0]undec-7-ene

0]
H,N H
Q 2 \ o) N
C—
+ -
pentane-2,4-dione N NG

2-cyanoacetamide 1
3-cyanopyridin-2-one

{B0alalaall 3 LSy Aiiall Jals Glenill DA e GsS —2 yuaai

N fi

CHs KOAc, Pd(PPh 3) 4
N-(2-bromo-4-methylphenyl)-N-methylcyclopenta-1,3-
diene-1-carboxamide

5,8-Dimethyl-1,5-dihydro-4 H-
DMA = dimethylacetemide cyclopenta[c]quinolin-4-one
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H
N N
CH,(CO2CH2CH3)2 »
MW, 250 oC, 10 min
1,2,3,4-
tetrahydroquinoline

7-hydroxy-2,3-dihydro-1H,5H-pyrido[3,2,1-ij]quinolin-5-one

Sl il dalee DA o paile oy gpdant (Say I
propiolamide a= cyclic B-keto methyl esters
00 J1€ 50l e sana (188 we Aalall (3l L)y melall Janll 3

HoNOG
o
o i /
/K HN
Con.HCI
% NHz CO,Me on - X
(CH2)n 130°C ,6h
n=1,2 (CH2)n
n=1.,2
1,5,6,7-tetrahydro-
2 H-cyclopenta[b]pyridin-2-one
Some reactions of pyridone 1O ) Chleld aes —18.1
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. 1) (substituted-triazolo[1,2-a]pyridine)
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Ar
Ar
X CN
| X CN
N~ "O NH,NH,H,0 |
— L Ny
(@) EtOH /
J=x

Ar=2,4(Cl)2C6H3 ) 2C1,2F-C6H3
pyrano|3,2-) daesie clils sUe Uil 2pns iluleaV) e gl Jeliy

©2); (substituted—c]pyridone

bmim]BF
reros {/ 0+ A~ omimBF - HN
- NC CN stirred,3h
80C° NH
HO Me 0] 2
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OH
5-10%pd(OAc),
ArB(OH), \ Ar
Dioxane, 90 °C |
N o
Rl=alkyl R2=H |
R4
3-Arylation
Cu(OAc),
ArX
ArB(OH
R2ZH rB(OH);
R1=X=H X=Br,I
Reflux 7 hr
Reflux 13hr
Y
OH Y oH
\ Re Ar R>
[ "
Ar FL
1
N-Arylation

Classical Suzuki Reaction
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Laddiowal) 4ggbassl) Agally 53gaY) —1.2
Melting point measurements (M.p) : ol Aoy uld i

1 — Stuart melting point smp30 Electrothermal melting point
Apparatus 9300( uncorrected).
2 — Electrothermal melting point apparatus 9300

(uncorrected)
(IR)s jpaal) ciad dad¥) cigh (wld Sl .
1 — Alpha Bruker / ATR Diamond / el A [ Jeasall daals

2 —FT - IR Tensor 27- Bruker ¢l aud [ aglall A< /agall dnala
Germany

(UV) il (558 Al ik (a8 Slea .

1 - UV — 1650 PC uv — visible spectrophotometer Shimadzu ,
Japan.univ.of

Mosul
2 — Azzota uv/vis 1100/u.s.A / statures / Germany.

plall o Lal/a)Lal U 0l e
Gaia (pm 1) Aacad) 3 33)5SI LA Crandinly Lyl diasy aysds s ardinl adg
.(800-200 nm) (sl
("H-NMR) (peushalital) g5l Cil ks abd jlga .3
Varian (400 Jles aladiulis ¢ gpcandl LSyl (po ianyd 'TH-NMR Gl cila
LS5 —Gsale daala 8 Ll Ciag Ll CDCly pladinlys <MHz)

A B alluall . 2

oSl A Bla Ly ol 155y ma ) il Soall Ayl L) elya) 4
alaaiul (Steric energy, SE) 4ueldll ddley) 48lay (Heat of formation, HF)
. (CS-ChemOffice, Version 15) zalix
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IR (KBr), v em™ " )
uv . 0
Others C==C | c=c | c=0| (CHCD) o5l ° Sl X
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(*°)
_____ 1582 | 1604 | 1674 ;gi Gae jua | 383 | 164-166 H
(C-0-C) | 1467 | 1602 | 1680 gig b ual | 329 | 130-133 | m-OMe
Sym 1024
Assy 1266
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Assy 1537
(C-Cl) 1547 | 1598 | 1672 340 il mal | 5898 | 210-212 P-Cl
763 260
(C-0-C) | 1602 | 1609 | 1692 350 cal sl | 873 | 194-196 | p-OMe
Sym 1018 248
Assy 1251
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S ) asgall 2uSoona Jslae e (de 5) dilal ae atliniae gaa) o) ¢ ylgallyll
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Amax XM % o
) )
_____ 1513 1601 1660 342 )é__‘j 91.3 | 165-168 H 6
235 .
=il
(C-0-C) 1480 | 1604 | 1671 336 il | 93 1 102-140 | m-OMe |7
Sym 1026 242 <l
Assy 1255
(N==0) 1528 | 1594 | 1663 329 )Mi 71.1| 175-178 | m-NO, |8
Sym 1347 22 Lk
Assy 1531
(C-0-C) 1606 | 1607 | 1686 333 P’i 72.6 | 155-158 | P-OMe |9
Sym 1038 250 e
Assy 1268
(C-C) 1552 | 1599 | 1675 365 )é_“j 38.3| 183-185 | 2,4-diCl | 10
735 248
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uv - a2
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320 z
| 207 [ 144147 H |11
1595 | 1600 | 1670 | 241 |~
(N79) 335
1347Sym 271 &P | 53.5 | 273-275 ] 12
1525h0sy | 1552 | 1605 | 1675 3-NO,
(Cc-C1) s |
J1 167 | 84-86 13
776 1467 | 1612 | 1682 | 270 | ¥ P-Cl
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(4) s

IR (KBr), v cm’ ( UX] : sl @u\ i | lead) da s &
Others C=N | (CHCI; . .
Amax NM (%) (? )(ULA’J\) g Y
325 Jil
————————— 1625 ; 72.5 (285-283) H 15
236 il
N=—0 335 ,
Sym 1344 1617 260 oay! 69.3 78-81 m-NO2 16
Assym 1524
(C-0-C) 350 .
Sym 1046 1621 254 Uau 83.4 44-46 P-OMe 17
Assy 1252
(C-C1) 355 s ) )
255 1635 260 _padl 29.1 72-75 p-Cl 18
(C-C) 358 . ] »
260 1623 256 al 472 53-55 2,4-diCl 19
(C-0-0) 357 iy ,
Svm 1035 1629 ; 52 51-54 3,4-diOCH; | 20
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BB e 4yl Sanely
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2,5-Bis spiro [27,4"-diaryl-5 phenyl pyrrolidinyl]-3"-cyclopentanone

dayo ol il A Y X <
() ey (%)

97-99 | ule Sl 37 H H 21
125-127 | s o 23.45 m-NO, H 22
147-150 | Cals i 31 P- Cl H 23
160-163 | s 20.3 2,4-diCl H 24
140-142 | Cals o 42 P-OCH3 H 25
102-104 | s o 26| 3,4- diOCH3 H 26
145-147 | a2 i 17 H m-OMe | 27
168-171 | Cals i 50.04 m-NO, m-OMe | 28
179-181 N 60.2 p-Cl m-OMe | 29




205-207 zilh Ssed 47 | 3,4- diOCH3 m-OMe 30
143-145 | qie yeadd 33.5 p-OMe m-OMe 31
139-141 mild 58 55 H m-NO, 32
115-117 Ssed 26 m-NO, m-NO, 33
122-124 | e ol 63 P- Cl m-NO, 34
110-112 xild s i 41 2,4-diCl m-NO, 35
176-178 STy 21 P-OCH3 m-NO, 36
153-155 il 16 | 3,4- diOCH3 m-NO, 37
H7-119 ] Gie juasl 41 2,4-diCl p-Cl 38
163-165 e 38 m-NO, p-Cl 39
188-190 | il 23 H p-Cl 40
215217 | ade ol 66 H p-OMe 41
113-115 sl 59 m-NO, p-OMe 42
198-200 | a1, sed 21 P- Cl p-OMe 43

Clmgne sy (o deld ae lall il el 5L il ye CiLSS L2
(66-44) s b g el

(66-44) (o Casls plos plndll Clm gad 515il) liaal) ymny Jing (6) s

2,6-Bis spiro [27,4"-diaryl-5 phenyl pyrrolidinyl]-3"-cyclohexanone

(+°) e anpa| ol (%) gl dps Y X <
110-112 S 49 H H 44
132-134 Sy ial 59 m-NO, H 45
80-82 Sl 33 p-Cl H 46




105-107 | Gale JS5ed 55 2,4-diCl H 47
78-80 ali — i) 40 p-OMe H 48
88-90 S Jsed 17 3,4-diCH; H 49

214-216 Gale 31 H m-OMe | 50

160-162 ) 43 m-NO, m-OMe | 51

209-211 Sl 58 P-OMe m-OMe | 5
98-100 o 64 p-Cl m-OMe | 53

137-139 mil il 81 2,4-diCl m-OMe | 54

106-108 Gele il 44 3,4-diOCH; | m-OMe | 55

188-190 ekt il 60 H P-OCH3 | 56
86-88 Gale Jlsed 76 2,4-dicl | P-OCH3 | 57
88-90 il Ssed 67 3,4-diOCH, | P-OCH3 | 58
89-91 cald il 53 p-Cl P-OCH3 | 59

137-139 zil sed 21 P-OMe | P-OCH3 | 60

195-197 ald il 34 H m-NO, | 61
96-98 i 25 m-NO, m-NO, | 62
63-65 oA 43 p-Cl m-NO; | 63

106-108 G3ale il 29 2,4-diCl m-NO, | 64

159-161 il 37 p-OMe m-NO, | ¢5
82-84 il 60 3,4-diCH; | mNO: | 66
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244-246 Cald il 23 H H 67
54-56 =il sl 17 P-OCH3 H 68
115-116 il S)sed 46 m-NO, H 69
110-112 il 40 H 2,4-diCl1 | 70
08-96 il ) 21 P-Cl 2,4-diCl | 71
85-86 sed 18 m-NO, 2,4-diCl | 72
71-73 Sy 34 P-OMe 2,4-diCl1 | 73
65-66 LA 43 3,4-diOCH; 2,4-diCl1 | 74
204-205 yaal 16 H m-NO, 75
178-179 S 29 P-OMe m-NO, 76
109-112 cals jial 60 3,4-diOCHj; m-NO, 77
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5-benzylidene-1-phenyl-1,2,5,6,7,7a-hexahydro-3H-cyclopenta[c]pyridin-3-one
o

5-benzylidene-1-phenyl-1,2,5,6,7,7a-hexahydro-3 H-
cyclopenta[c]pyridin-3-one
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5-benzylidene-1-phenyl-1,5,6,7,8,8a-hexahydroisoquinolin-
3(2H)-one
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3(1H)-one
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P1 S.E =34.9965 kcal/mol
H.f =175.9428 kcal/mole

P4

S.E = 39.1341 kcal/mol
H.f=190.1276 kcal/mole

s 201 g ila 05 Cpal) S -5

S.E = 31.0688 kcal/mol
H.f=174.2164 kcal/mole

P3 S.E = 33.1777 kcal/mole
HF =187.3941 kcal/mole
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Comp. | X Y N | mmz | mama | wsas | S | Others | Aromatic-
No. ketone u
H
H | 2.4-diCl | 2.50 4.09| 336 457 | 175201 | - | 6.78-7.76
) S2H S2H| d2H | d2H m,6H m 26H
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¥ 47TH2
S.E =47.9921kcal/mole
Hf = 330.5923Kkcal/mole
47H1
S.E =50.0196kcal/mole
Hf = 332.472kcal/mole

Cl  47H4

S.E =49.2465kcal/mole
H.f=331.1076kcal/mole

S.E = 50.4119kcal/mole
H.f = 334.9459kcal/mole
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67 H H 2.02 4.10 3.89 4.42 1.48- | mem- 7.21-
1.70 7.81
S,2H S,2H S,2H d,2H
m ,8H m ,30H
71 2.,4-diCl | 4-NO, | 2.05 4.20 3.77 4.57 1.27- 3.80 6.88-
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Cl Cl
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¢ Michael route
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X Hc| NH X H.C™ "NH
N i
( 2
“H,0
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H.f = 198.96 [kJ/mol] H.1=207.83 [kJ/mol]
S.E =7.4830 kcal/mol Either or
7.4832 kcal/mol * +
X i
|
N| CH, HN)\CHZ
OO0 g g
H.f= 140.84 [kJ/mol] H.f=207.83 [kJ/mol]
S.E =23.1578 kcal/mol S.E = 3.8033 kecal/mol

X=H, p-Cl,3-NO2, m-OMe.
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S.E = 4.6083 kcal/mol
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Abstract

A series of diarylidene Cyclo alkanones DACA(1-15) had been prepared. by
the condensation of benzaldehyde and substituted benzaldehydes with
differaent Cyclic ketones (5,6and7-membered).

Another series of Schiff s based had also been prepared (16-33) through the
condensation of benzyl amine with benzaldehyde and substituted
benzaldehydes.

Under Strong basic conditions (50% NaOH) and in the presence of dimethyl
sulfoxide DMSO as a solvent , the diarylidene cycloalkanone

Reacted with Schiff 's bases to afford the title compounds. Bis-spiro
pyrrolidene (34-90) as final products.

Using the same strong basic conditions an in the presence of DMSO the
DACA 'S has also reacted with acetamid to afford the corresponding Fused
pyridines

The stractures of DACA and the final products had been Supported by the
spectral data (uv, IR, HNMR) .

The theoretical Calculations of the heat of formation H.f and Steric energy S.E
were used to Suggest the mechanisms through which the reaction passed .

The most stable geometry was declared for some compounds.

Fnally , the biological activity of  some compounds
(36,40,44,52,67,72,77,86,87,89). has been tested by their effect of two types of
bacteria Gram +ve and Gram —ve.
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