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dihydro pyridines ¢ensoa A51.2
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1,2 dihydro pyridine 1,4 dihydro pyridine 2,3 dihydro pyridine 3,4 dihydro pyridine 2,5 dihydro pyridine

(@Y)] ©) 3 4) &)

(1.1) Js&

Preparation of dihydro ¢ sos (AU @l ja juaai 12,1
pyridins
Arthur Hantzsch J# (e Jilia JSiu] 4 DHPS(3) cliidia (pe daall juias o

,aldehyde(2), B-keto aster (1) Jeli ddau s W jumad = 8l ) 8 e S Jd

[M1(1.1) Lsl=e ammonia or ammonium salts 2 s> s

o R o
0 0 o Rzo)ifji‘\m2
H% |
NHyor ———> AN AU e 1.1
2R; OR, © * N (L1
S "
4

R

()] 1) (3)
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Y yo Jelis (341,4 DHPs (6)<liide axy ) (Guogiang Liu et.al)ialdl s
(1.2) Las B-dli Ketone(4) cx s« s ammonium acetate ,aldehyde(5) 4sl<is

CH; R CH,

o} o} o
M )k © | | ° 1.2
2 b CH, + R H NH, OAC L (1.2)

H
) ) (6)

Yo ealls

CONPs 45 iy ya aladinly saal g 3 5lasy M9 (Javad Safari et.al) sl oS
o= ,aldehydes(8) ,acetophenone(9) ,demidone(7) <bisSe aa )V 5 aclue JalaS
7,7dimethyl-2,4-diphenyl-4,6,7,8-tetrahydroquinolin-5,1H- one (10) suassi

(1.3) Aabaal) (8 eam g LaS 48 jall 3 ) ja da pa g Sldall e Al (a5l (B

0)
0 A
Cobalt nanoparticles
+ + + NH,0AC —
0 solvent-free, r.t,1-3h

Q) ®) )

/4-hydroxybenzaldehyde(11)del&  e1-4ADHPS(15) jmasi  (Say Ui
255, barbituric acide (14) ,4-aminomor-pholine (13) , acetyl acetone(12)
P1(1.4) D3ae 76% Aoy i jall 5 ) a A 50 3 EtOH,(Msim) Cl
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o)
OH THZ
(Msim)Cl1
o o N HN 10mol %
*)J\/U\ + + )\ EtOH, r.t.
o N o
o H
CHO

an 12) (13) (14)

ALi¥) e el ellia Ll L gl gl laladiuV) saaie Gl je & iy Y
Jels cua M8(Kaya Muharrem )cualdl U8 G (o SV Cliiie & juaa ¢ 4300 gl
2 5 ssdimedone(17),aromaticamine(18),P-Hydroxybenzaldehydes(16)
.(1.5) Al 28 geetonitrile

CHO o
Amberlsyt-15
+ 2 + 2 Ar—NH, — >
CH;CN reflux
(@]
OH
(16) an (18) 19)

Ar=CNCH,,CH;0C4H,,CIC4H,

uan ¥(Balalaie et.alycalll jas sebus JalaS ZNCly st sl aladiuly
,arylmethylide (20), primary amine (21)Je\s (1 1,4DHPs(23) LS
.(1.6) 4axs (30-60%) 1= z 5l s duasy dialkyl acetylen-dicarboxylate (22)

Ar
0 R,0,C
A\)k ZnCl, (40%) ] e (16)
A COpMe *+ Ari—NHy + Ry0,C—==—CORs TCE Refux
R,0,C N CO,Me
(20) @ (22) |

Ary
23
Ar=PHCH,,CHs,Allyl,P-Br-C¢H,

R,=Me,Et
Ar=p-CH;CH,,P-CIC¢H,,P-CH;0C¢H,
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1-4ADHPs(27) «\S » 4B, R. Prashantha Kumar et.al)caslll s

e A8lSEa Y 5a Jelé (e aclise JalaS PTSA 25a 505 MW Ay s Saall 21 aladiuly
ethyl acetoacetate(26)c— 20—, aryl aldehyde(24), aryl amine (25)
& Ome WS 12-15 min (e zsloB A o585 (10-20%) dduasyy aaly o gl

,(1.7) Adaladl)
(0] Ar (0]
o) o)
>\—H . NQ ! Mocsz N
2 MW
AT (1.7)
(24) 25) 6
‘R
R'=0H,COOH
(27

Ar=CH3OC6H4,C6H5

1,4-DHPs(31) wliida (e 222 P(Vellaisamy Sridharan et.al)caaldl s

Aromatic amine (29), B-keto

Baalg Behadng S O Jeldd PR (e

Ailaa 2ebis JalaS CAN 252 9 o,B-unsaturated aldehydes(28) esters(30)

NH,

(1.8)

(0] (0] 1.8
R4 * ¥ M %5mol CAN N (1.8)
—_
N e R Z  EtOHrtlh Rs
R3
No Ry Ry
(28) @9 (30) Rs
R,=H,NO, 3N
R,=H,CH,,CLOCH,
Ry=Br,CLH,CH,
R4,Rs=H,CH,
7=0C,Hs,S-

C(CH;);,0C(CH;);
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JlaSWD 252 2 1,4DHPs (35) ( Laura M.Sanchez et.al.) &bl joas Gl

3-formyl chromon(32), ammonium, methyl acetoacetate(33)Jelél (e acluia

80°C 3_)a 4a a5 15min IO Cude pladiul ¢ g 1:2:1 4l 5 40y acetate(34)
[221(1.9) Aalaal) 8 (e LS

0 o 0
| M WD 1mol%
H +2H3C OCH; + NH4IOAC ——m—>
solvent free ,80c ,15min

(32) (33) (34) Ry

J8 (e Sl e Hantzsch Jelé (o« Polyhydroquinoling(39)<ulaisie & s
ethyl <aromatic aldehyde(36) —iSS Jeléi o« (Ali Maleki et.al)&sl)
JalaS Fe304 25> 52 ammonium acetate(38) «dimedone(37)<acetoacetate(38)

#](1.10) slas 2o lisae

0 0 Ar O
CoH
0 0 0 CoHs
Fe,COs M 1.10
Ar)kH +7@o + MOCZHS + NH,0AC o N ........... (1.10)
(36) (37 (38) 9)
(40)

Ar= C6H5, 3'OMC'C6H4,3'N02'C6H4
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Biological activity of 1,4 DHPs b sl 43a sl i) A0dY 1.2.2

A3 sk g pan (Al dladall e Cpag bl 30 o g giad Al Cllad) s
dc sana o (g gind Cua PHEa o) a8 s 50 Can B S Gaaal I3 Hantzsch
Gl Sl Gllcas e P el clalicas Jie daVasall diSY) e Al
Chabiaes 2T 8 all clabaas 281 ) Glalzans ¢ 7T Sl cilabias 512¢]
& 1,4DHPs  aci Slixe (BAJL cilaliae s BY sl cilalzas e B ey
L i Al Dl s (NADH and NADPH) la i e 2 ped) Jail 4y gaall Y gal
GLES) Jlae 3 55l )l aal 1.4 DHPS fim ¢ B3 cpa g pal Ja Jelis
L) 8 ey dany Ageal)l AV (e dauls Ao sese Lo gsiad Caa 4y gVl
( Felodipine) cxw sbé Jis(Calcium channel blocker) aswdSll <) gial daslall
BAELEY de W15 gl da b el aadied A (Nicardipine) caus \Ssi s
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Pyrazole Compounds JsJ) skl @ls 2 1.3

& Jso ol i 1883ale 3 Ludwig Knorr Al 4alll Pyrazole zllaas
O s A O3 OslS @l G e A S dlal) dpuledd) 4 puaall GLS jall hia
" (Ng) sl 5,0 PO (11 9) a3 iy ¢ (1,4) JSA (o) slaia
(Np) Ol 350 e g )Y oUailly 4680 jie 48 yidiall yue Leils i€l oY "disonll
bl e oo ol S Y AS R e i Y Y 15k e s 4
oAbl e JS me Jslosld) Jeldi ¢ guas il <l 3 G CEEAY) o
Sl yas oY) o sl s AY) Aaled) A ) paibadll (40 BT(1.2) 085 2o sl
O oSy L ¢ (1.3) Sl Alasiall e ¥ 55l 8 ASan <l e g 3l 2D A4
JSY) o (1,2) @S (1.4) JSAl i) gala) J3) b 8 < e s sl el 2a i
BBl 5, e Jadlas Y deedla

/ \> o \E_'é,// \
HN._ N N -
N N N
H H
Js 3l (e dainall €l Y1 5 i ol (1,2)JS

(la) (1b) (1)

Aadiad)l e J g3l &l ya g ) (1_3)ds:.;
R R R R R
DD DDYD
N N
N LN
2a 2b 2¢ 2d 2e

Jlaia¥) gala) J 53 b (5)3 0w &l el (1.4) IS
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, 3-n-nonyl-1H-pyrazole (41) s dpphall jobadll (e Jme J50l b ) S
5 A0 i) Ll (ge LS 8 5 Houttuyniacordata o g ol
POl 1.5)dss audall 553 i dde sl (Say(1-pyrazolyl) alanine(42)

(H2C)gH3C /\
N\
J N
N
\ NH,
N
H
CO,H
41) (42)

dpagdall latiall (e 7 sAdall Jg 5 bl (1.5)J85

o Agilal) Ll cpiall) alal sl 5 Ve (1,2) Jisol ) coliiiia jpuan 8
daclia claphi s dadle 5 daa o) g dllad Ll Cua ¢ de gl palladd 15k dudlaidll
[39]
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Synthesis of pyrazole compounds Jjl sl @l ja yuaad 1.3.1
:0lil 2 Lgmms ¢ (531 pk Bamy Y 55l paan
Andl alaainlys Al Gads deay G(44)00addls (43) osSiall delan
T 1.11)034(45) S5l pastl (MW) s pSaal)

..... (1.11)
OO + R3NHNH2
MW, 80°C

43
@3) ) )

R,_H,CI
R,=Me,C1,OMe
R3:H,Ph, CONH2

25 (Hawaiz et.al) &bl Ji (e azo-pyrazolines(49) <lS e (iazy juiass
phenylhydrazine(48) ,azoacetophenone(46),Je& JM& (NaOH) sl
[*)(1.12) Wax<Substituted benzaldehyde (47)

@J@ 6“4 5 Eﬁffzah @Q

(46) (47) (49)  woene (1.12)

(48)

X=H,2C14-F,4-Me,P-Cl-Benzyloxy

,3-aminocrotononitrile(50) Jelas ol R, Udhayasurian et.al) ald) s

S 0 12NHCI (3 (adla a5 8 2-methoxy phenyl hydrazine(51)

.(1.13) 4alas 1-2methoxyphenyl-3-methyl-1H-pyrazol-5-amine(52)



Aol IV el

¥
NHNH, N NH,

N

N2 -0 12 N HCI e ...(1.13)
x.CN ~* —_—
(50) G3))

(52)

Jdelds (e acetonitrile cude alatiulis Jae o5 (55)Js0 k) Ciliide juaad
47- 4duas, s thiosemicarbazide(54), 4H-Chromen-4-iminesderivatives(53)

R
0) Ar S\\
CTNH2 cHyON
+ H2NHN/ “oha N T T A e (1.14)
R
NH

47-70%

NH2
(53) (54)

55
R=H,i-Pr (55)

Ar=Ph,4-NO,CH,

(58) Jsilall GlLS je (3o 220 jumad W*(B.X. Zhao et.al) dalidl (Sa
Hydrazine hydrate (57), 1,3-diketone(56) Jelis (e 40Enly day yu 48y )k
 (L15)Aaaal) (8 (e LS 5 cela )Y sl 5 dioXane cude alasiuly

(56) (57) (58)



dadiall J ¥ Juadll
Jelii (e o-diketoester(60)ciiia (1o 22cM(Kamal et.al) coaldl jas

sodium 3= .3 50 Substituted acetophenones(59) Cliiis av diethyloxalate
Glsiie (Kamal et.al) sl Jeld 25 48 2l 5 ) s 4 H)0EtOH w4 ethoxide
Fid el ¥ pubdily EtOH a4 Sl n)loned) e o-diketoester(60)

(1.1) balasall L i ge WS (61) 50 ) il

R4

/@)‘\ (CO,Et),,NaOEt wov NH, NH, H,O %
EtOH, rt, 4h g O EtOH,reflux,3-4h N-~ CO2Et
H
(59) (60) (61)

R;=4-OMeg,3,4-OMe,3,4-(OCH,0)

(1.1) hbia

AV 5(62) 05t san¥) i Jeld (e (64)ds) il il juiaad

t- BUOH & 2clue JalaS t-BUOK 2sas0s cnjlous Jud 2lasidy(63) 4uiles )Y

4 3l 55 s Aayny (3-13min) IS las sy e clelal) oda () S ale K5 SY)
(1.16) Adlaall 8 (e LS 5 (69-89%) Alnasys

0 0 0
Jo 0 e /\)k Ar1\m/Ar
- 5 PhNHNH
Ar Me * Ar H t-BuOH, 1t Ar; N Ar| ———— N—N (1 ‘ 16)
\
(64)

Ar=Ph, 4-MePh, 4-MeOPh, 4-CIPh, 4-BrPh
Ar;=Ph, 4-MeOPh, 4-CIPh, 4-NO,Ph, 1-Naphthy!

3,5-dimethyl-1H-pyrazol-1-yl)ethan-1-one J s sl LS e (fany & jias

[“*J(Hussein et.al) calll J& ;e or 5-methyl-2,4-dihydro-3H-pyrazol-3-one

acetyl acetone(67) ' ethyl acetoacetate(66) & hydrazide(65) Jel& (1
C(1.17) Aalas i 50 LS e la HY) padadilly g Sllaall J 55N Cude alasindy



Jaial) JsY) Jaail

0O O
..... 1.1
H3CJI\/U\CH3 Jl\/u\ ( 7)
EtOH EtOH
67) (66)
Br:
O 0 O i
H,c— H,C—
N~g /&)\ 4&)\
(68) (69)

1-(2-hydroxybenzoyl-3-methyl-1H- jsasi o 47 (Pattan et.al) caaldl (Sa
ethyl acetoacetat (71) , benzohydrazide(70)4e\és (wpyrazol-5(4H)-one(72)
(1.18) Aalas (A n g LS

OH
] 1] _ EoH Ot w(1118)
N—NH, + M
ref2hr

(70) () (M)

0

o pyrazolylpyridazinylketone(75) ss=asi “8(Abdel-Megid) aldl Al
daleall A& WS benzoyl acetone(74) & pyridazinecarbohydrazide(73) Jela
(1.19)il



Jaial) JsY) Jaail

HiC

Ph 0
0o 0

Ph Ph 0

| Ny NHNH, o N

\ CHs NTOWO (1.19)
SNt ] A=
H MY Ph
H

(13) (74)
(75)

JJ1 o) il sal A 5l galal) Aslladl) 1.3.2
Bilological activity of pyrazoles

A gane L Comc duilaiaddl e dalall fpa g il CLS jo (0 pge Chia s J 55l bl
G e Al @ld Jslldl clitie Gapal Ha d o) A e Al
¢ oy ol Ll e Lgdniat o3 388 ¢ il e 40 0 <l il L oY dnala) AL <l gl
o Adliaal) )l A 3 )l 353 2 g s s PHAa skl gm0 e 2 ) e
Go waal) g pmse o PRl )l Gl La gl Jie de siie C¥laay linl
LBl Kl clalcan Jie don gl on Aalil (e o L pml cuans Adianl) il )
Clbae s POICLEN)  clilzany P diay) clalicas 5P all il
APy jhadll lalaad®) o) W) claliaa s PBILESY) cilabian gl g il
Aaa 56l 5008V ilalizan 56 [% Lall aia ila o092 L) clabian 5 [P LEe B
iy ol a3clOOIS o yell ilaliaa s cilguia Jans Ll aay LS ([ Ul oyl
, tebufenpyrad < pdall Glawe Jie Adlide GISHE J8 e Zlad Jg bl
ol WS pyraclostrobin,penthiopyrad b kil <ilawa s chlorantraniliprolr

LFHIV-1 £ 55 e Ais ol a3V 5 ol el daia ol Led g ) pals Ja ) (iams
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Oxadiazole Compounds Jgjbaus ¥ <bs »a 1.4

§ it 3 Aused (g A Sa Auilaie pe Agils GlS e (e ala J53LMLS Y]

T (s 3al sl s Wl jal S g il )3 (g il s (sl 33 e

)l 086 e I bS5 a5 GeanlY1 5 G g il G i se e e

IR F 95 TS T IV IR P PE-TOR Y5 SOV R TP 2 5 P N R PR PR o EO G IV

5 DSV ALaiaY) ()5S0 ol e s Y G (e (1.6 )JSEN (B e sa S g LlabuS
POl e e dae IS (e Adlal) Lgtinaal ) &5 g sllaluS 5o oYt

0 _0 N/o O
EN;N N\LN> UN N\(\ N}

1,2,3-oxadiazole 1,2,4-oxadiazole 1,2,5-oxadiazole 1,3,4-oxadiazole

(1.6) s

@ Adlaidl e 5,00 2 EY A G ddeais saelE J g JLlaluS Y
I I (N-) G g 58 Oe sl (e e s Ol (8 CH (e sane il
U aaiall fuall daa Hedah Wil dapn ) dsslll Jsoulals V) dals dilag
AUS s G s0)SI B0 (8 Alall dmaa Jg LS of dala 8 ald s iKY coYlaay|
O cma L s 0a8 o (S Al GsUSU 83 e G il g5 sSIY)
O] (8 Changy Jud g SIV) o sagll Gl ¢ IS pay L Cadom £ 5 e sl 33 (e
G Qs asaedl s Celd) Cile sanan Js bl 5l ddls Jlaial &5 13 ¢
Jain o lledly (m gaall A8lall pads o Sy ¢ Al gay Js bl o Adla 3 4l
T2 S 5lly el 33 Dty Jid 1S 53
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Synthesis of Oxadiazole Compou nds J. sk abus s <l ya juaas 1 4.1

ol e Lpany ¢ (33 5k 3223 OX diazole eeass oy

dxdl aladiuly (78) 1,3,4-0xadiazole a3 e [ (Frank et al) caalill ¢ Uaial
2-methyl-4-nitro-1-imidazoacethydrazide Jeléi (s POCI3 25 535 < g s Sl
.(1.20) 43=e carboxylic acid(77) (76)

R
NHNH, o\\(
N N " \N _N
I )\ .+ rcoq POCh /@\ ...... (1.20)
CHj3 2 MW >
O:N N O,N VY
(76) 77

(78)

R=2-C,H;0, C4H5-OCH,, 4-CI-C¢H, OCH,

2H-chromen-substitutedl,2,4-oxadiazole (Nilofar baral et) Cabll jas

(%92-80) iscass s B8l (a5 o8 EDCI,HOBt <l s<I 35 5 A(MW) 2la3inls (81)

, 2H- chromene-3- carboxylic acid(79) delé (o 4alill 48 lall (e Juzad)
[71(1.21) 4= carboximidamid(80)

OH
N~ Rs
| 0 N—O
Rz
N NH, Re W
2 OH R R
EDCLHOBt  ~ A N 5
—_—
o T Rg R;  DMFE80°C,2-6hr o Rs R,
Ry Re O (121)

79
7 (80) (81)

R,;=H,0OMe,OEt,CLBr
RZZCI,BI' R3:H,OMe,C1
R,_H,Me,R=H,0Me, R,=H,0Me
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carboxylic, aroylhydrazine(82)Je=\i (1«1,3,4-0xadiazole(85) swasi ailas
((1.22) Axs KOH 252 5 carbon disulphide(84) s' POClz25» 52 acid (83)

O>_\ Cl
H,N-NH O‘@*O\_{O
‘(82) HN-NH,
' cs, Ko IRCO,H,POCI,
80°C,6hr 110-120°C, 6hr
(84) (83)
N -N
N NN (1.22)
Hs” 0 0 0 Ny R"0 0 O Ny
Y 7
—C A
0" g 0™

(85)
R=4-CIC¢H,,4-NO,C¢H,CICH, furanyl

1,3,4-oxadiazole-2(3H)-thione (88) suas3 <™ (Sahoo et. al) caalill Sails
WS KOH 25> 5 carbon disulfide(87) ,2-aminobenzohydrazide(86)Je&
(1.23) Al &

T

1 Cﬁtz
_NH, o .. (1.23)
N
@ o

Sy N-
NH, © 2 NH

(86) (87) (88)



datidl) S

J—e\& = 5-(4-nitrophenyl)-1,3,4-oxadiazol-2-amine(91) s’ o

e alat uwlh KHCO; 32—l 53 a sscyanogenbromide(90) hydrazides(89)
1781(1.24) alae 50°C 551 a5 J 53]

NO,

(89) (90) ()

hydrazones(92) 3281 (1« 2,5-disubstituted-1,3,4-oxadiazoles(93) S all_pas
N-chloro-p-toluene sulfonamide(CTA) plaaiuly (Nayak et.al) &sbll 8 (e
1771(1.25) dalza

‘R
H
oL e
C%j]/,Nki " 77”
N
N CTA
;/A - e

©92) (93)
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hydrazones(96) <liiia (e a3e yuiasiy 78

skl J5AY) w4 Hydrazides(95) a<Aldehydes(94)dels (e
25> 91 (I)a= hydrazone(96) (Baspinar Kiiciik et.al) &aldl Jeld & els Y
75« WS 1,3,4-Oxadiazole(97) wliiia xiul 100°C DMSO «uie & K,CO;3

‘Bagpinar Kiigiik,et.al)caaldl 218

(126) Ualaall ‘_g
N—N
o ~ /H Ar I >—ar
: S :
X i i
o)
Ar N H2 K,COj; I,
H pMmso . | ... (1.26)
EtOH
R
1N R
94) 95) (96) ©7)

R=H,CN,ClI
Ar=Ph,4C1-Ph,2-furyl

o= 1,3,4-Oxadiazoles (101)<iiie " (Nju et.al) caaldl juas 3kl Guiiy g
b LS 100°C DMSO «ue & K,CO; 2525 (l))a= hydrazone(100) Jels
RRARESA|

o M N Ty
0 “)MNH o QNH OTN
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Y g Sl O A ol ) Alladl) 1.4.2

Biological activity of oxadiazoles

Osiabll Loy Ailaidl e Aalal) LS jall (0 dage 448 21,3 4-Oxadiazoles
skl oLl (e Lega T o Cinpal g dalgdl daa o gl 5 4Ll ailiadd) (e 222l sy
Ly e D jall Laphadil asge Lgllea dliae dplieS DOl aiadiy Syaa il
Lo 53 B2, @) Lgilai) (e Y spae A8l 6 CN=C-O- Lli V1 asas iay % yadl)
Clibae s ([82] asilall Cldbiae Jie de siiall dgn gl AbZiY) (e bae g1l
Cilabicas se ¢ PO LAl calalizan 581 L calabican 5 ([BHCLERY) calalan ([E3llileaty)
O 50 Y1 by Bl s Sl cilalican s o[B8 ol cilalioan s ([87IL i)
A0l el Aol Glal o e oAl daslen el sa s K claleaa
JMA e LAY Taii e g 3LIabs oW1 cliide Jans [P0 saal) a5 ciladia 52
Bha e 5 ey 3915 saill dalse Jaitly 3l ddlise L



Jadial) JsY) Jeadll
Janll e Cargl) 1.5

O s v AE A e dia grall J g3 bl LS je (mmy juass ]
O 53 (AU Al e A geall 5 5lIabaS §Y1 LS jo Gy s 2

FTIR,'H-NMR,®C- ishall Jalaill il aladinls 3 juianall S jal) pen (i 3
NMR,DEPT-135,Mass Spectrometer

o)m;d\ uhS)JLﬁ‘M‘ Lﬁﬂ‘ u\.k‘).u DLM:\_\;}]M\U\:&]\M\JJL].
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olanll s 3al S Jeail

iRl g dyilaasl) 3 gall 2

dilpassl) 3l gall 2.1

-~

Jsanll Lgiany 485 el Adlide S b (e 4000 AilasSl) o) gl e J peanll a3
Laddinal) AlasSl ol sall (2.1) Jsanll mda sy el@ida o el o

Aadiius) AiLasS 3 5ol (2.1) 5o

A< AilasSll ) gl
Hydrazine Hydrate,Ethyl acetoacetate,2-Chloroethylacetate
Merck Acetylaceton,Dimedone,Chloroform,Dichloromethane

Thomas Baker | Potassium carbonate,potassium hydroxide,Silica gel 60-
120,Ammonium acetate,lodine

Scharlau Absolute ethanol,Methanol,
Sigma-Aldrich | P-Hydroxybenzaldehyde
SDFCL Petroleum ether 40-60

J.T.Baker Acetone

Fisher N,N-Dimethylformamide,Dimethylsolfuxide

Yy



Sleall ¢ 3all Sl Jeadl)
<lassl) 2.2

Melting.Point. Jlga 42 1.2.2 .1

a8 Lol o3 (OC) dpsiall A ally Lgie el aly g danian je jleaiV) BlE aiea
Stuart SMP11 melting point  Jlea aladiuls (luse dadla o glall 4K oL

.apparatus
Thin Layer Chromatography.2.2.2

Merck ¢ Gase Ahall o sial¥) = e 60 F? ISl a3 alasiny TLC ¢ al a8
il (568 Ax i) ¢ gaim Aol gy el ae ¢ (2MIMlan)

Column Chromatography.2.2.3
224 le Column Chromatography alaaiuls 3 pcasal clS jall apes 45 Cad
.(60-120 mesh ) Sl

Fourier Transform Infrared Spectrophotometer.2.2.4

Llall Clipell KBr e JS e daiiadll LS jall paead FTIR bkl Guld o
&8 (UL SHIMADZU IRAffinity-1 alasiuls (400-4000)cm™ (o 4ikaiall
dae Ll Claliaial) il e ypail) &3 (51 jall ¢ Jlasy 8 BPC-Analysis S
om ™ sas g lgie el 5 Lass

Nuclear Magnetic Resonance Spectrometer.2.2.5

b b pmadl Gl 5all DEPT-135 5 ¥C-NMR 5 TH-NMR ilbl aeas s a3
Bruker <ilias alaaiuly 3l al) ¢ 5 pad) dasls - 4 puall o glall 4y il LIS La and
¢ i3S DMSO-d°® pladind a3 (§) Osle IS 6 3a 3an 55 (Willl) DRX-400
3 JLaS TMS

Yy
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smaadl) &) 2.3

2.3.1. Synthesis of -9-(4-hydroxyphenyl)-3,3,6,6-tetramethyl-
3,4,6,7,9,10 - hexahydroacridine-1,8(2H,5H)-dione(AT).

& p-Hydroxybenzaldehyde o~ (0.1229,0.001mol) z« @il Gos &
ammonium acetate ¢~ (0.308g,0.004mol) s dimedone ( 0.280g, 0.002mol)
0.037g, ) I, alsiuly s salicylicacid (0.020g, 0.00015mol) Wi 4Ll
s Clels 4 3aa) Lels )l g dall ana @llaall J 8GN 0« 10ml 4 (0.00015mol
Ay Jeldll Juas) a, Jeldl JwS) Ss ( DCM:MeOH)TLC 4ol g2 Jelall
adat s o)Ll J YL Jue s dalaall o sall iy A jall 5 ) e Ao (3 ul )
(304-300)°C (1« o lgeail da 0 hal cauly sllae ¥ Jsilinally 55 sale)

L (2.2) dsaa PO, alasin e 76% *ISalicylic acid ahasiul xic 4706 luasy

2.3.2. Synthesis of ethyl 2-(4-(3,3,6,6-tetramethyl-1,8-dioxo-
1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-yl)phenoxy acetate
(AS)

2-—— (0.16ml1<0.0015mol)e——(AT)c——(0.365¢:0.001mol)z —
oyl g 1 S (10mI)DMSO plasiubs s il 353 —2 chloroethylacetat
il 5 80°C ol An s @loaidll e el I KoCO3 (3= (0.276g<0.002mol)
axy, Jelitl) JaS) s ( DCM:MeOH)TLC dad 0 Jelétll o 65 caclus 24 Jelail
Sl il ae gl o S Waany 28 5a0 5 ) pa Aa 8l el @i ¢ Je i) JLas)
Lad) ya gila g S Adaial g0 L) B3, Cadat g )y Bae elally Juuat g Anliall salal) s
35biy milé jiaal (§saine ellae ¥ (DCM:MeOH 9:1) alasinly L 3lgs 3 sanll

(2.2)d520 0468 dluany 5 (174-171)°C o_jlamail G 505 line

AR
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2.3.3. Synthesis of 2-(4-(3,3,6,6-tetramethyl-1,8-dioxo-1,2,3
4,5 ,6,7, 8,9,10-decahydroacridin-9-yl) phenoxy aceto
hydrazide(Am).

&5 5 (350 b Glhaall J SN (e (10mI) & (AS) o (0.4519¢0.001mol) <)
<l il me ki <5 e 999%N,H, HO cly 26l (50 (0.14mI<0.003) ol
(DCM:MeOH)TLC bl 53 Jeléill a5 el &3 324 Liela ) Jeliillania jaiual
Laday 48 jall 3 s A )0 (A 2wl el & i ¢ Jeldll JWaS) o, Jelal) Jlas) s
Y IG5 sl sale ] | Chiady Aleall o) pall 5 o8 Sl sl we B e (S

[(2.2) Jsaa 0462 Alany  (215-213)°C et A 2y 4l ¢ jia il 5k slhac

Synthesis of Compound(Am,Am,) <l yall juaai 2 3.3.1

&S G (350 b Glhad) Jsitind) e (10mI) SA(AM)(0.437g<0.001mol)s
<l ki S e (ethyl acetoacetate) ) (acetyl acetone) = (0.0012mol)—iusl
a5y Jelall adfi 48 pe aad CleluBpaa Lels ) Jeldll dua jaind) ol jail o
S5 sie Aland 5y (adie i il gy Jelall) JWiS) s (DCM:MeOH)TLC
Dhal ) 0S8 JSEYL (Amy) Azl 5 5h ale) <l Rotary evaporator
e @l i (Amp) W (AM)%8L dlkasss (204-200) el Ay
Alia 33k glac Y (DCM:MeOH 6:0.5) aladiuly WLl 2Dl 2 ganll Ll je gilay S
((2.2) Jsaa PPlo430 dliany 5 (150-147)°C_leail da

2.3.3.2. Synthesis of 9-(4- (5-mercapto-1,3,4-oxadiazol-2-yl)
methoxyphenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydro
acridine-1,8(2H,5H)-dione (Amy)

s (10ml) & KOH ¢ (0.0569¢0.001) &= (Am) o ( 0.4379<0.001) 7 &

J8& e CS; ¢« (10.241ml<0.004mol) 4l capal &5 (5 3o (350 (& sllaall J i)
eu;@bsbj\ d.c\.s.ﬂ\MHMMDMOOCDJ\PQJLM\&);J\CAC'_!\‘)LB
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3, Jeldlll JW) Jis(DCM:MeOH)TLC daul sy Jeldill aysi 4clu4 3 )
Shoadll e =l o S laary 48 3l 5 ) a Aa )3 (8 2 ud g jall & i delidll Jlass]
Jslinally 5 5lll Bale) cas | iUl men s g el i) (%10)HCL pladiuly 4iment ol
diasyy (230-233)°Cleaiy) 4a ol jiea sl @i o (1:1) Ol y5l8 Al

(2.2) Js2> [99] %56

.2.3.4.Synthesis ethyl-4-(4-hydroxyphenyl)-2,7,7-trimethyl-
5-0x0-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate (DH).

p-Hydroxybenzaldehyde (0.122¢,0.001mol) gz« S &Y alaaiul
o= 330 )5 ethyl acetoacetate ¢ (0.001mol)s dimedone (0.140g:<0.001mol)
< 1, (0.03799:0.00015mol)s ammonium acetate ( 0.308g<0.004mol)
daul s Jeliill mgi Clelu 4 334l Lela ) el 2o Glhall J ¥ 0e10ml
Aa )0 Al el & e Jelddll JWS) sy, Jelaill JwiS) s (DCM:MeOH)TLC
3ol Bale) Cud Chiads Ll JaEYL Juads dball sl =& 5 A8 Rl ) s
91 0480 Asasy (293 - 290)°Co el da o &l jhual cauly elae ¥ Jsilisally
(2.2) s>

2.3.5. Synthesis of ethyl 4-(4-(2-ethoxy-2-oxoethoxy)phenyl-
2,7, 7-trimethyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline-3-
carboxylate (DA)

2-chloroethylacetate (0.0015,0.15ml) &= ( DH) &« (0.001mol,0.3550)z
+ (0.276g<0.002mol) —awaly cwiS (10ml) DMF alaiul g s 350 4

gsiacle 24 Jelall Hainy 80°C ool s dauy b il ae el NI K,COs
A 5 ¢ Jeill JLS) amy, Jelil) JS) i ( DCM:MeOH)TLC a5 el

AR



el ¢ 32l L Sl
M\odw\cﬁa}(ﬁcﬂ{)ﬂ\@cﬁ&uﬁuum43‘)’.&\0)\‘);2;)3(53)‘)4:\]@)4&\

o lgaail A 50 5 )liaa 35l cliay dlia 3ala slae ¥ (DCM:MeOH 9:1) alasinly
(2.2) Js:aP173% dluasy5(112-109)°C

2.5.2.Synthesis of ethyl 4-(4-(2-hydrazineyl-2-oxoethoxy
phenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-hexahydroquinolin
e-3-carboxylate (DZ).

A 51 B9 4 lhaddl J Y e (10mI) & (DA) o< (0.001mol,441gm) <l
Gl aill pe il JS5 e NpHLHL0 el 2l e (0.14ml<0.003) il
(DCM:MeOH) TLC dhaul s Jeliil a5 cleluZsaal bela )l Jeliil) ana il
Candy Al ) s da o (Sl el i delall JLaS) s, Jeladl) Jlais) i
Jeail daa elian @l sl ellac W J 500 3, 0l sale] Cadi | Cadda 5 daliall o sall

(2.2) Js2a o453 Al any 5 (195-198)°C

Synthesis of compounds (DZ;)(DZ;) ¢Sl juasi 2531

&S i G5 b plhal Jslid) e (10mI) i (DZ) o= (0.4279:0.001)csd
<l ki JS4 e (ethyl acetoacetate) ! ( acetyl acetone) < (0.0012mol)—ivzl
2385 A ya Caal el 6 3aa) Jile alea 3 Lela ) Jeldll dea i) ol aill as
cani Ay Jeldl) JWiS) ay Jeldll JWS) Jia (DCM:MeOH)TLC idausl 5 Jelil
JsEYL (DZ,) 5,5kl sale) <l Rotary evaporator ) s s daul g (adde i
zill 35 (DZy) W %70 dluasys (183-180) temail dayy i ial caul ) ¢S
83l clac ¥ (DCM:MeOH,6:0.5V/V) alasiuls WGlud) 23les 3 sanll L) & gila g £ e

[(2.2) J52aP1 0450 Amn 5 (149-147)°C lemail din 2 eld o) jund 4y 5 5h Ak

Yy
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2.5.3.2. Synthesis of ethyl 4-(4- (5-mercapto-1,3,4-oxadiazol-
2-yl)methoxyphenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-hexa
hydroquinoline-3-carboxylate (DZ;)

o= (10ml) @ KOH o= (0.056¢:0.001) &= (DZ) o ( 0.427 g<0.001) z 3
J8& e CS, o (0.241mI<0.004mol) 4l Caaal &5 (5 30s (5 99 b Glhaal) J silisall
ples 8 Liela ) Jelitll sea &5 dclu 0add 00C ol a 4a,n aiveal) @y jail) aa ol ki
3. Jelall JaS) Jia(DCM:MeOH)TLC ddawd 5o Jeliill a5 4clid 52a) 3 )
Sl ge gl e S aany A8 all ) a Aad 8 3 g ) @i Jelal Jlas)
ziiall 35l sale ) Caad | Cadady dabiall o sall x5 (%10)HCL alasinly diaesd &g

37004 duasy 5 (220-218)°C leail 4a 50 (anl caul y slac Y A4l

MCF-7 g2 (il jeal A o1 5l Alladl) 2.6
oY) (Sl LA G ean e (sl ) Ola s LA Lo s )MCF7 & i
&= RPMI-1640 medium (Gibco) s 8 LA Coai () mle ) siuls 2gas)
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No Formula
-9-(4-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10
- hexahydroacridine-1,8(2H,5H)-dione
AT Cy3H,7NO; yellow | 304-300 47,76
ethyl 4-(4-hydroxyphenyl)-2,7,7-trimethyl-5-ox0-1,4,5
DH ,6,7,8-hexahydroquinoline-3-carboxylate. Cp1H,sNO, vellow 93-290 30
ethyl 2-(4-(3,3,6,6-tetramethyl-1,8-dioxo-1,2,3,4 ,5,6
,7,8,9,10-decahydroacridin-9-yl) phenoxy acetate
AS C,7H33NOs Light 174-171 68
yellow
ethyl 4-(4-(2-ethoxy-2-oxoethoxy)phenyl)-2,7,7-
trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-
DA | carboxylate
C5H31NOg White 112-109 73
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Am

2,4-(3,3,6,6-tetramethyl-1,8-dioxo-1, 2,
3,4,5,6,7,8,9,10-decahydroacridin-9-yl phenoxy aceto
hydrazide.

C2sH31N304

yellow

215-213

62

DZ

ethyl 4-(4-(2-hydrazineyl-2-oxoethoxy phenyl)-2,7,7-
trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-

carboxylate

C23H29N305

Light
yellow

198-195

53

Am1

9,4-(2-(3,5dimethyl-1H-pyrazol-1-yl)-2-oxo ethoxy
phenyl-3,3,6,6-tetramethyl-3,4, 6,7,9,10-hexa
hydroacridine-1,8(2H,5H)-dione

C30H35N30,4

yellow

204-200

81

DZ,

ethyl 4-(4-(2-(3,5-dimethyl-1H-pyrazol-1-yl-2-oxo
ethoxyphenyl-2,7,7-trimethyl-5-oxo0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate

C28H33N305

yellow

183-180

70

AR




lead) ¢ 3all Sl Jaadl)
Am 3,3,6,6-tetramethyl-9(-4(-2(3-methyl-5-ox0-4,5-
2
dihydro-1H-pyrazol-1-yl)-2-oxoethoxyphenyl- Cy9H33N305 orang 150-147 30
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione
ethyl 2,7,7-trimethyl-4-(4-(2-(3-methyl-5-ox0-4,5-
DZ, dihydro-1H-pyrazol-1-yl)-2-oxoethoxy)phenyl)-5-oxo-
1,4,5,6,7,8-hexahydroquinoline-3-carboxylate Cy7H31N306 | Light 149-146 59
green
9-(4-(5-mercapto-1,3,4-oxadiazol-2-yl )methoxy phen
Ams yl-3, 4,6,7,9,10-hexa hydroacridine-1,8 (2H ,5H)-dione
C26H29N304S Yellow 233-230 56
ethyl 4,4,5-mercapto-1,3,4-oxadiazol-2-yl
DZ, methoxyphenyl-2,7,7-trimethyl-5-ox0-1,4,5, 6,7 ,8-
hexahydroquinoline-3-carboxylat C4H27N30sS | White 220-218 | 70%
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a8l g C_\M\ Sl Jiadll
em™ Bas g3 5 jazanall LS jall ¢ jaal) caa 42V Cada 33 el 6 5ad) (3.1) Jses
Cam N-H Ar-H C-H C=0 C=N C=C C-N C-O | Other
P Str,(m) Str(w) Str Str (S) Str(m) | Str(w) | Str(w) | Str(w)
3275
AT | 3197 DHP 3066 2812- | 1612ketone 1508 1222 1141 OH
2954 b.r
2812- | 1612ketone 3275
DH | 3197 DHP 3059 2954 1660ester 1508 | 1222 | 1141 OH
b.r
2873 1755 ester
AS 3209 DHP 3066 2958 | 1627 ketone 1483 | 1219 | 1076
2870- 1759ester
DA | 3221 DHP 3082 2954 1681lester 1489 1219 1072
1604ketone
2873-
Am | 3305amid 3047 2958 | 1697 amide 1504 | 1219 | 1145
3167DHP 1620 ketone
3267amid 2870- | 1697 amide
DZ | 3194DHP 3070 2962 | 1624 ketone 1489 1215 1076
1681 aster
2870- | 1639 ketone
Am; | 3194DHP 3074 2958 | 1697 amide 1558 1504 1222 1076
2870- | 1643 amide
Am, | 3197 DHP 3066 2954 | 1697amide | 1558 1485 | 1222 | 1080
1620 ketone
2870- | 1612 ketone
DZ, | 3205 DHP 3078 2954 1732ester 1558 | 1508 | 1219 | 1076
1697amide
2873- 2748
Am; | 3286 DHP 3059 2958 | 1639 ketone | 1604 | 1504 | 1222 | 1145 SH
(w)
2873-
DZ; 3236DHP 3066 2962 1654 aster 1589 1477 1226 | 1153, | 2758
1072 SH
(w)

S=Strong,m=medium,w=weak
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o_panall LS ' H-NMR 4ileasll 4 3Y1 (3.2) Jsas

Comp.
No

Structure

Chemical shift ppm DMSO-d°

AT

9.22(S,1H,NH),9.02(S,1H,0H),6.9(d,2H,]=8Hz,CH,6.5
(d,2H,)=8Hz,CH),4.69(S,1H,CH),2.45(d,2H,CH,),2.18
(d,2H,CH,),1.00,0.86(S,12H,CHs).

DH

9.01(S,1H,NH),8.96(S,1H,0H),6.9(d,2H,]=8Hz,CH),
6.5(d,2H,J=8Hz,CH),4.7(S,1H,CH),3.9(m,2H,0CH,CH
3)2.45(d,2H,CH,),2.1(S,3H,CH5)2.18(d,2H,CH,),1.15(
t,3H,0CH,CH5)1.00,0.86(S,12H,CHs).

AS

9.28 (S,1H,NH),7.05(d,2H,)=6.75Hz,CH),6.7(d,2H,
J=8.6Hz,CH),4.75(S,1H,CH),4.66(S,2H,0CH,C0),4.16
(m,2H,0CH,CHs),2.45(d,2H,CH,),2.18(d,2H,CH,),1.2
0(t,3H,J=8.0HzCH3)1.00,0.86(S,12H,CHs).

DA

9.2 7(S,1H,NH),7.06(d,2H,)=8Hz,CH),6.7(d,2H,)=8Hz
,CH),4.79(S,1H,CH),4.68(S,2H,0CH,CO),4.16(m,2H,

OCH,CHs),3.9(m,2H,0CH,CH3)2.45(d,2H,CH,),2.1(S,
3H,CH5)2.18(d,2H,CH,),1.21(t,3H,J=8.0HzCH)1.15(t
,3H,0CH,CH;)1.00,0.86(S,12H,CHs).

Am

9.27(S,1H,NH),9.25(S,1H,CONH),7.05(d,2H,)=8.2Hz,
CH),6.74(d,2H,)=8.2Hz,CH),4.75(S,1H,CH),4.38(S,2H
,OCH,CO),4.31(S,2H,NH,),,2.45(d,2H,CH,),2.18(d,2H
,CH,), 1.00,0.86(S,12H,CHs).

DZ

9.02(S,1H,NH),9.27(S,1H,CONH),7.06(d,2H,)=8.2Hz,
CH),6.7(d,2H,J=8.2Hz,CH),4.79(S,1H,CH),4.39(S,2H,
OCH,CO),4.31(S,2H,NH,)3.9(m,2H,0CH,CH;)2.42(d,
2H,CH,),2.3(S,3H,CH;)2.17(d,2H,CH,),1.15(t,3H,0CH
,CH3)1.00,0.86(S,12H,CHs).

Aml

9.26(S,1H,NH),7.03(d,2H,J=8.2Hz,CH),6.8(d,2H,J=8.
2Hz,CH),6.4(S,1H,CH)4.79(S,2H,0CH,C0)4.75(S, 1H,
CH),2.45(d,2H,CH,),2.18(d,2H,CH,),1.97(S,3H,CH),
1.74(S,3H,CH;) 1.00,0.86(S,12H,CHs).

AN




Sl Jaadll

9.04(S,1H,NH)7.03(d,2H,)=8.2Hz,CH),6.7(d,2H,)=8.2
Hz,CH),6.5(S,1H,CH)4.80(S,2H,0CH,C0),4.7(S,1H,CH
),3.9(m,2H,0CH,CH5)2.42(d,2H,CH,),2.3(S,3H,CHs)2.
17(d,2H,CH,),2.01(S,3H,CHs),1.75(S,3H,CH;)1.15(t,3
H,0CH,CH;)1.00,0.86(S,12H,CHs).

9.26(S,1H,NH) ,7.05(d,2H,J=8Hz),6.71 (d,2H ,J=8Hz
,CH), 4.6(S,2H,0CH,C0)4.75(S,1H,CH), 3.67 (S,3H,
CHs) 2.45(,2H,CH,), 2.18(d,2H,CH,) ,1.97 (d,2H, CH,)
, 1.00,0.86(S,12H,CHs)

9.05(S,1H,NH)7.03(d,2H,J=8.2Hz,CH),6.7(d,2H,)=8.2
Hz,CH),4.80(S,2H,0CH,C0),4.7(S,1H,CH),4.08 (m,2H
,OCH,CH5)2.42(d,2H,CH,),2.3(S,3H,CH;)2.17(d,2H,C
H,) 2.00(d,2H,CH,),1.90 (S,3H,CHs) , 1.15(t,3H,0CH,
, CH3)1.00,0.86(S,12H,CHs).

9.27(S,1H,NH),7.09(d,2H,)=8Hz,CH,6.8(d,2H,)=8.2H
2,CH),5.12(S,2H,CH,)4.76(S,1H,CH),2.45(d,2H,CH,),2
.18(d,2H,CH,),1.00,0.86(S,12H,CHs).

14.6(S,1H,SH)9.06(S,1H,NH), 7.09(d,2H,J=8.2Hz,CH)
6.8(d,2H,J=8.2Hz,CH),5.16(S,2H,CH,),4.8(S,1H,CH),3
.9(m,2H,0CH,CH5)2.45(d,2H,CH,),2.1(S,3H,CH5)2.18
(d,2H,CH,),1.15(t,3H,0CH,CH5)1.00,0.86(S,12H,CHs)

AY
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8 pzanall LS Hall BC-NMR 48l 4a) 3Y1(3.3) Jsaa

Chemical shift ppm DMSO-dg

Com| C=0 C-SH Ar-C| C=C | OCH,C | OCH, | CH CH, CH, c-C
p 0]
154.40
137.30| 148.27 50.6 28.52
TA 193.77 127.81 | 111.23 31.06 | 40.59 25.83 | 31.32
113.66
155.50 | 149.36
194.86 138.39 | 144.87 29.62
DH | 167.48 128.91 | 110.80 59.43 | 32.16| 50.78| 26.93| 32.61
114.76 | 104.58 40.59 18.74
14.66
155.91
194.86 140.68 | 149.59 65.02 | 61.01 | 32.38| 50.71 29.54 | 32.62
AS 169.36 128.98 | 112.06 40.59 27.03
113.99 14.49
156.11 | 149.77 29.56
DA 194.75 141.17 | 145.23 65.04 | 61.01 | 35.40| 50.72 27.04| 32.63
169.34 128.86 | 110.59 60.23 40.60 14.55
167.36 114.16 | 104.24 14.48
156.13
Am 194.86 140.62 | 149.57 66.64 32.43 | 50.73 29.54 | 32.62
167.29 128.95| 112.09 27.04
114.14
156.33 | 149.78
DZ 194.76 141.11 | 145.17 66.67 | 59.49 | 35.43| 50.74 29.57
167.38 128.81 | 110.59 40.62 27.06 | 32.62
167.26 114.32 | 104.30 18.75
14.65
155.94 C=N
194.90 140.20 | 156.56 29.53
Am; 165.48 128.87 | 149.57 66.11 90.88 | 50.73 27.08 | 32.64
113.98 | 112.13 32.35| 40.62 26.30
140.20 16.37

AY
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155.97 | C=N
194.90 140.67 | 156.71 29.55
DZ, | 167.41 128.75 | 149.82 90.88 | 50.71| 27.21
165.46 114.08 | 145.14 66.01 | 59.54 | 35.35| 40.57 26.27
140.67 18.79 | 32.66
110.57 18.77
104.39 14.65
155.90 113.99 | 112.05
Am, | 194.68 128.99 | 149.60 | 64.93 32.37| 40.61| 29.51| 32.62
169.68 155.90 | C=N 50.72 | 27.07
140.70 | 155.90 52.21
156.64 | 149.82 29.56
DZ,| 194.79 114.15 | 156.64 27.12
169.95 128.87 | 145.24 50.70 | 18.76
167.38 140.73 | 148.25 65.11 | 59.50 | 35.30| 44.38 16.71 | 32.65
110.58 40.58 | 14.65
104.33
155.57 | C=N
194.86 | 178.7| 141.29| 160.13| 59.98 32.44| 50.70| 29.52| 32.63
Am; 129.11| 149.66 40.60 | 27.05
114.31 | 111.97
C=N
194.76 | 178.4| 155.69| 160.21| 59.97 50.70 | 29.56
DZ; | 167.32 141.87 | 149.82| 56.50 35.48 | 40.70| 27.03| 32.63
129.02 | 110.51 18.77
114.51 | 104.13 14.64

A¢
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5 ) SIS all A i (3.4) 50

Calculate Found

Camp Structure M* M*
AT Cy3H,7NO; 365.20 366.3
DH Cy1HsNO, 355.4 355.3
AS C,,H33NOs 451.5 451.4
DA CysH31NOg 441.5 441.3
Am; C30H35N30, 501.26 501.4
DZ, C,ygH33N305 491.5 491.4

Am, Cy9H33N305 503.6 509

DZ, C,7H3:N3O; 493.5 491
Am; Cy6H29N30,4S 479.6 479.5
DZ, C,uHp7N305S 469.5 467.5
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A sl sall Aalladl) 3.2

3 (s UIA Tad a3 jemanall LS el LAY Ll Bl 3.2.1
(MCF7) sl

dalal Jans 3ol HdpeS SWasall Jaddl A auly 3Uad e IC50 pgede podiuy
Apra A ol s Bale Gada] Cglladll L) 38 jill 4af mua iy ¢ 4 g AilaasS 5 A ol s
salall aa (midia Jani Jalis ) el |C a0 Caail) ) 4 gas Al dila g
Lo s aladia) &3l ol sda 8 MO0 nisis |CH0a8 il dsall S e
AT-DH-AS-DA-AM;-Amy-Amg-) LS jall S sladl) Llaill (asil MCF-7
ICsp Ay 4o ganall o2 & Lllad JSYI s DA Suall OS5 ¢ (DZ;-DZ,-DZ;
JSE ¢ 131 pg/ml AW 1C50 dad e Adeld JBY) aDZ, S alls 45.30ug/ml
Cloa 21U deasinal 300 pg/ml die kel lad 63 sl LS jall (5 gl panill

colial zaia 50 LS [CH0 o rmamy A3lladll i 3 1S 5 ,(3.57) S ¢ IC50

DA>AS>DZ,>DH>DZ,>DZ3;>AT>>Am;>Am,

AT



4S8l § alial)

SE) Jiaall

AT y=5.117|n[x|+94.965 Ve N‘Gll'l[l] A1
R=0107 = 06645
1050 p»300 yg/m 1050 | 10024 pofm
1009436 n
Vo i ¥
B | | 3 BN 0 ; A6
g b L ~ b 1y
=1 £y
3 1
i a zw
>3 >0
0 il
i i
0 | 1 | | 1 | >| u 1 1 1 1 1 1 )I
bowomo®m oM XN oW oW b omon om R oW W
Concentraton g/l Concentraton g/l
y=-5870h(y)+ 9057 y=-8708n( + 11258
AL R=00 Az R=08341
' IC50 | 60110 g/m 1050 | 131088 pefml
il
ot
i\ 2 69 3 4708
§ 0 b 94,657 g b 125
= 7
Esu £y
i} ]
i @ 4
5 5
i i
i i
0 Ly 0 — ey
0% m o ®m o m o ® W gsﬂ I3 W ®mom R w M
Concentration (ug/mL) Concentraton (gl
M y=-7.040n[x] + 108.41
R=0897
IC50 | 382557 pg/ml
3 -7.044
—- b 108.11
&
&
E L]
50
|
]
u L 1 L L L L >|
0% W 5 m B W 3
Concentration (g/ml)
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y=-1747Infx) + 116,62

y=-1296h(y]+ 11457

DA R=0853 Dil R=08331
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SUMMARY



SUMMARY

The compound (Amg, DZ3) was prepared from the reaction of CS, with the compound
(Am, DZ) in the presence of potassium hydroxide and using methanol as a solvent as in
the scheme

0
0

NH,
_CH» H/

KOH
o (DZ)

MeOH,ref,24hr]

(Amj3)
(DZ3)

All the synthesized compounds were identified by IR, *H-NMR ,*C-NMR , DEPT-135-
13C-NMR, and mass spectra, . The biological activity of these compounds, including
antitumor activity, has been estimated. These activities were determined in vitro using
cytotoxicity (MIT) in MCF7 cells to detect antitumor activity. In this study, the cell line
was used to examine the antitumor activity of the compounds. ,(AT AS, Am;, Amy,
Ams, DH, DA, DZ;, , DZ,, DZ3) The compound DA was the most effective in this
group, as the IC50 value reached 45.30 pg/ml, and the compound DZ; was the least
effective.



SUMMARY

Four step:

Synthesis of (Am;, DZ;) pyrazole -DHPs from the reaction of acetyl acetone with the
compound (Am, Dz) in methanol as shown in the following scheme.

s .

ref, Shr,MeOH

Synthesis of (Am,, DZ,) pyrazole -DHPs from the reaction of ethyl aceto acetate with
the compound (Am,Dz) in methanol as shown in the following scheme.




SUMMARY

Third step:

Synthesis of (Am, DZ) hydrazide-DHPs from the reaction of hydrazine with the
compound (AS, DA) in ethanol as shown in the scheme.

o OC,H5

NH,oNH,.H,O
EtOH .ref,3hr




SUMMARY

This study included the synthesis of some compounds pyrazoles and oxadiazoles
derived from dihydropyridine in four steps:

First step:

Synthesis of dihydropyridine(AT) from the reaction of p-hydroxy benzaldehyde
with two moles of dimedone and ammonia acetate in the presence of iodine in
ethanol as a solvent in one step as in the following equation.

OH

0.
I, ,Salicylic acid
L2 + NH,0AC 5 ,Salicylic aci
EtOH reflux,4hr

(@)

[¢] H
(TA)
In the same way, the compound(DH) was prepared from the reaction of P-
hydroxybenzaldehyde with one mole of dimidone, ethyl acetoacetate, and
ammonium acetate in the presence of iodine in ethanol as a solvent and in one
step as in the following equation

+ NH4,0AC
EtOH reflux 4hr

Second step:

The compounds (AS, DA) were prepared from the reaction of 2-chloro ethyl acetate
with the compound (AT, DH) in the presence of potassium carbonate in DMSO or DMF
as a solvent, as shown in the following scheme.
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