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N NH HO N
AN ? Cat, (2 moL %) X DN
| P + > R | +2H, +2H,0
SN KH (3 moL %) . 2 )
RN NH, 150 ¢, 36h SN R =CH,
HO R
[34] [35] [36]

) lg i) (oS5 Adolaa (11-1) pd ) Adalaa

o Dl s s ax g a0 b Hull et (e (,2007) 4 A ((Hazarika) Csll Ll
Micro ) sy (Sly edlel S jall juasd e (Mahadik ) bl (Sa (Y2 ) €) sl
(1510 (0497) &l (e J sanll &5 Cum (Wave

PH 0 N
N R
N N InCl,P-TSA AN
+ | > |
s H,0O/ Ethanol ~
o SN R, /NN
PH H,N
Mahadik (2007
[37] R 1,2=CH; [38] [39] ( )
PH 9)
N
N R
N N InClL,P-TSA | N
+ | = |
P H,0/ Ethanol ~
NN N
pPH O H,N 2
[40] Mahadik (2014)

(12-1) pd, Alalaca

(17,18,19) Sl adaal (3-1)

Lle Gasy JleS Jelis ) (strecker degradation) S siu ataad sllaadl ikl
Gt J8 3aa 5 05 S 3% s awall N6l il Gada sty (s jShe Jelds oLl
o) 520S) Jale Jeliill o jay 455 i) 91S L ga¥) s 5o S a5l 56 Loyl alanll 24
cMe JelE Al 4



I OUCTION.ceveereeeereeenesessesessensssenssessnsenenssnes daaiall /0 5% Juail)

(C = 0) dos )&l S o o G Al Oleldill e o S jin allall 4
JU 5 (0 )l a5l (AU A Jad Cada apdaaill dglae JYA ST (0€) daise¥] (sl sall
LSl e S 230 e S S ardaat Al oy Giald) (e S 68 35 LSl de gans

) Al s (Badder ) s (schober) agiss

NH, O Ar R
DT | |
R ” + R—|C—C—OH—>R—C=N—C—COOH
I
0
R R
[41] [42] [43] l— o,
\CH N C/R _ . AN H--- ~R
—N= —_— C—N—C
/ R™ R O R

[44]

™~ /
C =N—CH
/

=
A
~ WI\

[46]

S il aadaad 4,8401S40a (4-1) pd ) Jakada
Go JS dsa g Adline Ayial (el al S siu st Al y ddelea s (AO) ol S
Guea Gl gl G je e OV s (8 =555 ((Theuil) s (Farill) s (Pridil)
@) (2, 3,5, 6 - tetra Pyridil Pyrazine ) &s¥) <le il

o O N P
Py y

|| H o

Py —C—C—Py + R— C— COOH —/>»
| /\N//\ Py
NHZ Py
47
[47] [48] [49]

CrJIAL Jhe Sy spdans Alalaa (13-1) a8, Adslaa




I OUCTION.ceveereeeereeenesessesessensssenssessnsenenssnes daaiall /0 5% Juail)

39 5 AdliAe dgipal (el sal S siu adast Al 0 (Moayad and Fahmic) o8 <l
& (4,4 dimethyl benzoine ) Jie s hliadl e o3 palial) Jo il g g il SIS ja
e 1 shas 5 (phenyl alanin) oY) dusll 5 (Alanin) ¢l s (Glay cene) caendS))

1) (2,3,5,6 - tetra tolyl pyrazine ) «S

/\N//\

[50]

Gl Jasl s Sl (D) pby JS4
aliae) @ (e 22e (Syabe) s (Lawson ) doe @lld aay J 5 5huS oY) LS je aii IS
(058 s5ull) 5 (0588 sul) s g el Gasl pall e 23e] S i aplaat dlaud
@D (10bs 55 51) cnmdsall (B Axil s uals aaelaas da sadll
Sy eY) (adall of dua ((Baddar) caslll s e 4803080 (Grigg) <l S 7 sl
b WS udadl) Al 4 e U K ( Zwitter) O IR (e s & a0 A e
(22) 391 Jakaadll



R R
N | /OH N | 0©
N\ e cH—c”
N ” e \N/ ”
0 0
/—co2 [51]
~
. ©
CH .
— . .-~ CHR
\N/
/ @ H,
~ AN
/CH\ C CH,—R
N = CH-R N
[52]
— O > ~ Hy0 [54]
_ ~
/CH NH2 + RCHO /C:O +RCHNH2

S ) adaat 8 93 gl Flag (5-1) pd) Lakada

@Lﬁ < ) ( Trapp) Mbial PP e As yisdll A0l Gl (Grigg) ¢S« 3
Aoy Jslall 4 el Gadas (Minhydrin) s delil) el laie (S) kil
S o Ao Jpanll (o (&8 Eua (N- phenyl maleimide) 25a » 2831 5 )
Lt Ala 4 5 AnE) s (endoprodect) g@lsi o Al Al Al 4l
) (e Alpany (ddladl alai) V) awald) olaly 4a 535 Cilia grall g 4alal) LYY Je s

@) Y Jelall ues (%85 — 50
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0

(0]
|| /<
\O(OH
+ NH, C COOH+| N—PH —»
A | OH
|

0] [57]

[56] N0
[55] (?( Y

C—CH
C/ N_H
C-‘~
c/ NN e
| i
0

Q=0

[58]

S s} andant B abaual) A0S (6-1) pd ) Jakada
S pall ypand a3 3 o 3l e el (asls (Lwasan and Alsbe) oe S o2 €l

(%)(2,3,5,6 - tetra phenyl pyracine)

0O o Ph N Ph
(- H | ™~
2Ph—-C—C—Ph + 2R — C —COOH —>»
| -
NH, ph” SN pp
59
B9 [60] [61]

el g o g¥ (e JS S S adan (14-1) pd ) Aldlza

(20.27) 1 juaas (3 s pa Lgdle i g Ao gy S Gaal gl (4-1)
Carboxylic acids and their interactions with their preparation
methods
Capuail aadiy (COOH) dis s Sl Ao gane o - LS 5 SN (el sall (5 5ins
OS5 5 dgadad LS e (4585 Gl b€l (5 gl 188 Aaals (e g sl 205y lallal
LLE (4-1) Go OslS QI3 L Al Gl sally (mdall @l e Gn A g )38 sl
L pael s Gl Ll V) dpasla Lgmall dgall ST e 2ais slall 8 Gl



I OUCTION.ceveereeeereeenesessesessensssenssessnsenenssnes daaiall /0 5% Juail)

el sall G la s 5 (sl ey b il g el Sl ) Jie 4 pac S anl sallS
LSy Lol sall (ol 33l e Ay gemall Galea U AL 3udll (al A1) gz i g 4 gume )
Oe el e cila 5o ey elally Ll o3l Lo 53 SIS ol gall 4 )l AT )
dualall i g aedl ualill s clalaal¥) s il g @V 50allS Ll dLal) s all
AR e 2 5 Al salaal) lpuSe 5 Gaaladl dpiaslall (e JI85 2adlall aalaall | e

AV el pal) 3 LS | dmalal) ol 55 Ly Gl o )

o)
o) OH
\/|K = "
[41]
[62] [63] [64]
Propanoic acid 3- chloro Propanoic acid  2- chloro Propanoic acid

gl 5 ) (aa) sl Apdaslad) o 5) Jhay (2-1) o35 U8

(Pyrazine -2- carboxylic Acid) twSgsll gadall (1-4-1)
(28,29,30)

Ao gana sgind Al Gl AliS g Sl Gaal ) Al i N (aeladl i
JSi mi (e 25 (TB) ool aa ddadill clabiaall (e iz g Baal 5 JauS 50 )\S
calladl J ga (alad¥) e el Colial A (Al Cilpcasll ) 3 kdiall (5 530 e oty
Y 8 4 903 4 glial) Jud) cVla b L) @ligd Judl 2 3le Sl (e a2 ) e
Ol Gada 4l Laddl) J<all ) Al s callaid (PZA) vl o) plll da glaal)
oY) 0mlas) ey Apapall GV 8 e 4bladl A daglie Cuag (POA)
A ) YL any U8 e 4l e glie ciaa g Loyl oS5 wadll asilig 4l s g el
= (iodo prazine) cudad JMA (e biide o juiand alyy (i ell L) il kil
(25°C) 48,all 3l ja da )3 (I 2w a3 3aa) 5 43833341 (70°C) 31 A o (s a sp320
(Ph - - OH) (OH) JsmS s 0ell Jras iy




I OUCTION.ceveereeeereeenesessesessensssenssessnsenenssnes daaiall /0 5% Juail)

dal e g s S Slea Tonal Tadal iay o5 Jiid o g 5aY) 2085 538 (N = Me 3)
Ll (58 (75%) Ll axd (3163 ued 331 (180°C) (o) st 8 0538 2
S 5 50ell juaeS o g seall S5 ol elall Jlasind (o S5 Juadl 5 o

I
N N
AN ] X “>on
| Pd (pphy), , THF , 70°C , 1 min |
: - _
\N// Ph N me; OH 180°C, 5 min N
[65] [66]
Lsida ¢l k) s (33145 (15-1) a8 ) Alslaa
o 0
N N
N NH, DN OH
| PZ Aase |
~
[67] Activation PZA Inb POA

Lo Cp)l k) Gl (33145 (16-1) ad) Aalaa

Heterocyclic compounds ©*424uilaiall & ddlal) el yall (5-1)
Leaied Cunr Fadl I3 ity Aty Al &y uinal) elall g 3 (e g3 0
e Alal) LS el Crap s Pdclially Qlall 6 sauae il e 4 kil Ll il
e paie 350 aa sl 3 e ST 500 Jlasid Gy denll a3 duilaiall
ot A LS al Jadi Cng il cu Sl €YD Jie Te sad SSY) jualiall
) S a5 531 el o Rl &g el Ahsns€l o sall 30 paall le st
AL L5l (e Al s AL o 01 (benY1 (5555 i A8 ) il Ly
Lot aolial) il e Rl LSl o QAL 3o ol dilaidl
el b oty e Fuiladl e el 205 Lol L SIS (55 gnll
Sl gl il sl s g 5 6 5y s 2m 5 Ll LS Al
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Olalicaa 5 30SY) Glaliaa g by yladl) ¢ LAY Cilalcas JUal Jaw e dllaall 4 gaal)
O ity dantia e o) e Lol Adlaidll ye Alal S Al 5S35 Badl )
slaasS Al j3 S 55 (58 Lad 53 O (e AU il fasis <) (40 + 2) = US s
Cua Leie Aol g Auladl) Al Ua gond Leie danfia juall e dodlatia yual) clalal)

O )5 05 0y sl s el 3o s ASY) Ailaidl e clalall ¢

N N \ ) @

Pyrrole [68] Furan [69] Thiophene [70] Pyridine [71]

Lo gl JiSY) Addlaiall yé Bl puida gy (1-1) JS&)
ST AR Jaagy ) (il ) el alas s B e () 5S3 Ailall LS yall o328 o)
el s) s Auilaia il A e 5 s gall 5 g SSIVT Gl 50 3l G Gy (53T i
Adlal) Jals ddlaia) (77)
Go god Jend leh Gyl 3,0 Y Adaas seld (Gruodl Jie) Sl jball aad
LIS 3 laSy clly Jaiy ¥ 43S el (e (HY) 055500 Qi) 43Sy Ayl 5 e il 31|
LAY A g IV el il 5 Ailay 5Y) Adla 8 il g SV Gl 5 e
Al e hal e S 5 dde iy JaiSa e () 6K elall aa BaclEl) Jeld o) ey Laa
L Jslaall 8 (OH™)
oSally (s B Gadlall o) Jmy Ji8 pkg OIS WS e lall 5 duadlall s pkg on A3kl
H 05 I e dad i il 5 mnaa
O3S (S0 Jlataly Gl g cp il e LISEDN Aalill e (3135 ALS jall (e Ae sana
SOYN (SO ) g il (DG ) iliiiie ol SIS e g i (SN o ) dsls
( pyridizine) G Jie alie) eland Ll G el Ladai) maen 5 il 0l il
oY 5 (Cinnoline) ol sl s (pyrazine) ol s (Pyrimidine) cpdeismdls
(quinoxaline ) ¢S85 (quinazoline Yol s sl s (Phthalazine)
sl Y JshY dglead) cllaadall sy Agles )l LS pall 028 area lic) (Sag
a9 3l 5 33 jdiall el $OU Aad siall il (i Jans g L) 2a g ) (C-N) X5 (C - C)
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U OO

Pyridazine [72]  Pyrimidine [73] pyrazine [74] cinnoline [75]

Youleq

Phthalazine [76] quinazoline [77] Quinoxaline [78]

Gl ) Jedl Jiay (4-1) Jsd

Al e Al om0 5 5 s LY i) e Al e 8 i Sl a3
Gl jball Lac Bl (5 8l i gy (1-1) Jsandl s duilaiall e

No Compounds Pka
1 Pyridazine 2.3
2 Pyrimidine 1.3
3 Pyrazine 0.6
4 Cinnoline 2.3
5 Phthalazine 3.5
6 Quinazoline 3.5
7 Quinoxaline 0.7

(1-1) Js2a

esters  31¥230e i) (6-1)
o sane st o Rall s Ay S el pall it e Y1
Bai e gy (- OR) (oSSl de ganay L€ g ISI Gadlall 43 a0 3 Sy jel)



introduction

dadial) /J Y Juadll

13 G el (s g (il (gl s 2 Dad J uSl S a5 Bl S Mimal) Syl S
el sall g @ salll COleld (e aaall Clelil)l Ciaual g dcliall b 5 50S
i) st 3k aal ey Al Alaca JSTANERY) Galaally 5 iaall 4S5 )<

(preparation of esters)

W jpdaad 4k g <l i) (1-6-1)
iy Sl (aala (o JilB 5 g 3 QY 5ol ae 4l g ISD) (oaal ol (e -]

- - -
OH
! H “I
PN C
R OH R\ oH
[79] B ]

R*: aliphatic or aromatic

ROH

N Al e il ) pudaat a6 (17 —1) b)) Adalaa

paelall 25K (e -2

I
R— cooH —>2¢h

0
|

R—C—Cl + R—OH —» R— C—OR

[81]

[82]

[83]

oaalad) 3y ) 9IS (e Sl A udant g g (18-1) ady Adalaa

(Pcc — 1,03) plasinds PO sal) e J 2l Jelis e -3

N\ OH

[84]

PCC— A1202

Gl Y S a6 (19-1) ad) Adlaa
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G CUI 255 53 Y 52l Jelis (0 -4

I
OH C<
- CUI (10 mol %) OR
+ ROH -
DTB P (4 mole)
[86] R [87]

selie Jale (ulaill 3 sa g3 ol il jpant i 55 (20-1) @by alzs

38) Laall ae Jsasll Jelis e -5

0
" H,00; HCIO (||)
VN +  R,— OH ——— >
R H C
SnO, IS BA R \O—R
2
[88] [89]
Rl = CH3
RZ == CH3 CHZ

Gl i) anil 3ausY) dles g gl (1-21) pd) Adalaa

Reaction of esters 8 jiuy) edlelis (2-6-1)
Hydrolysis Sl Jsill -]
Reaction of esters with amines <bie¥) ae &l i) E3lelds 2
45 5lall & pmal) LS el ae ) jiuY) CBlelds -3

Reaction of esters with mat allic compounds
Esters Reduction to alcohols <Y =<l ) JI 35891 -4
OV gaall xe Gl i) E3lelds -5

Clarsen Condensation ¢plS ailSs ¢ sl JISI ae il i) E3lelds 21

Molecular docking 940414243 g, 5al) alaity (7-1)
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A Cargll g o) sall A8 e Aalal 4y g0V aranal (pasa Chial s el alaily)
cabea ¥y lall Gl g ) e 5 inall Sl el g dal 5y CsSih il diallae 3l
S gl o a5 I8 ild (5 58 Lal el 51 028 (65 s <y g0 U5 Ayl
ihiall el 8 Lala 150 Congioaal) Jalii Y1 sl Conmi agle 5 a2l
Jall Akt ands ooy bl Ay pal) bl cilleall g ) ddlaYl 4
ol Adaal Ay puld SSladl Ll el ANIV) S dum il 31 b p R
Iy Loy Lagn (ool olad¥) ppan SIS Jal )2 M (5 685 Gt ) agn Cas 2 5l
e Ayl Al A ading g aleSh alaill 5 jal) 48Ul

Al 48y Clas -]

TR,

Conal s Sinall egs sall sl ¥ & 5323

Target Ligand Complex

docking -
—_—

-+

p
/ :
} > i docking

— A

\
\

i sl alaiy) i g (1-1) JS&
e Ay 9a¥) LS Jlae 3 el dady e Aglee el aladll) (o) i) el
A5 L) Cillee 3ol A8 65 ge ) Jay Lo Aadiall Aplall L@l alasiind 455 ya
A sk g Ay 5 CALES) 8 dagae (i A Cangy ) alailV 6l jad axy g
raide A9 ADME 4t o ading s dpendl s Aadlud) anidil sl o) 5all Lol -]
©)e) sall 5y haill 5 Canll Calaa) o 138 5 71 AV 5 GV 5 ) sl 5 (albiaia¥) dylaal
Ll o) sall ae ol sall 4l A8 peal Ay 5 a8 55 Swiss ADME 4@ aladiul -2
D il 3350 e b siall s a5l o
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anhydrides “9ciy e @ls j (8-1)
Odilasi e Jsul (psic senall o (5 sind Al 0 S (el al) il (e il gV

Rl\C/O\C/Rz
|

|
0o 0
[90]

R, R" alphatic or aromatic (2-1) Js&
wasl all Jeldi o ol Al Ll g S (ol sal) (pdiii s st 3ok aal (e
A 1 VIV Pl NPV (N IR A BN (I G [P IE AN RV CIVE I W PP (N
(1-22 ) Aalaall 8 LS pulaiilly dia paldil Sy Cua Jeldiall dllall (ada e glile

0 O
| |

CHy—C— O — C — CH; + 2 @ COOH
[91] l

I
@—c_o — C — CH; + 2 CH; COOH
[92]

Gl g ) jadaad (22-1) ady Adalaea

sl sal) Slalle we Ll 50 JSU el gl 230l o st o (S

(47,4849, gn Foanf Cld Aalal) ISl ol jangsl ysiat

zo0ad 3aliae s g salias ol Judl i e Rl soliaeS 4y oY) delia Jlae
Clagal sl ayia s AS jisiall 5 5ald) 83 jald) claiilall delia 8 a5 Sl 40K

Reaction of anhydrides “cila jue® colelis (1-8-1)
Hydrolysis il s Sl sl sall e Lellas -]
Reaction with alcohol <Y Sl aa Lelelss D
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Reaction with amine lawY) ae lelelis -3
(A1) sl el cdl S Jay b cle s -4
Frieder - Crafts Acylation to prefer ketones
&l il (10-1)
sobliiall e 53 laliiall (g il CLS jo juiaai -]
O ) QLS je judans D
O Al Al 0 SN Glaal ol jucass Y
B Gl Yl jucass 4
Gl 5 Ly Sl i <l S (7 3Mal) dlad Al 2 -5
JSU e bl Alaa 3 UadiaS ol i1 Al 3 -

33l il Huei) LS jo jaiani 7
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Experimental Part

L4 [a[y AN Call () alcall () AINCall ial) AN Al Ay AN Al LA () AN Al () AN AR al) AY Al LA () Al Al afl 4
[dlf [y AN ol () 4R all () AINCaR () AN AR Al AN AR AR () AN Al () AN AR () AN AN Af () AN AR 4
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EXPErimENtal Part.....ccceveeeerererereresesesesenssesesesenns laad) £ 3l ¢ AN Juadl)

Apparatus deiical) 3 3¢ (1-2)

Melting point : Jleai¥) 4 3 (bl Sles -1

g8 On Sl DleaiVl Aa )3 il Slea (B (SEM) leadY) il )3 (gl 5

Apldl) daals o 5lall 2 Electro thermal melting Point 9300-uk

In Fra - Red spectra : ¢/ sl ciad 225y cada Slea -2

LIS 6 el Ay illg aglall S /pluasll and ) yeal) Cond AadY) Cilhal s
g5 o Jlea Jlarindy 4l dxals /Al

sl sl daa g 30 ol &5 (FT-IR spectrophotometer — BRUKER)

Elemental Analysis raliall (a5 -3

siinall 4 80 dxdls (C.H. N) Slen Jlarinly zilall ( CH. N) waliall i 3a3
g Sl

(13C - NMR) 5 (*H-MR) : (omsabaliaall 5550 0l e Jilas -4

Jlarindy Ol ) /0 sed Aaals / sballl a3 condalinall (59980l (i )l Glhal cula
(Bruker Blospin Auance Il and 400 MH, (Germany) 600MH,)g 5 (= e
(DMSO) il

Macrowave oven < s Sl (i -5

g s (preckem ) AS_d (e a5 s )Saall Slea Jlarinly ClELl (any O juas

(owx —400)

Vaccume oven : Jalis Jaria Ciad Cadai ) 54 -6

Al (e il 8 Slea alasiuly 4 jadll 8 dlariisall Glala 515 i) Cadad o
daals /o glall A/ Ll ad 8 (K-VO27) £ 5 «( K & K Scientific Supplier )
Aauwalal)

(andad JS JSU A 5 o) el s o ) S g Sl e -7



EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

Laxiwal) 4y glasst) 3 gall (2-2)
i JS o 3) Adall S ) (14a 8 el 3 gall Jlaatind o3

Fluka 28 53 (3 8 eaall o) gadl

(1-2) ds2> -
No 3aLal) FERAT] 5 gLasl)
1 D-Alanine C3H,0,N 99%
2 Glycine C,HsO,N 99%
( Riedel - Dehaeng seelze — Haunorer) 4S i (5 3 jeaall 3 sall -
(2-2) dsa> &

No dalall dipall 3 gl
1 Benzoin Ci4H120, 97%
2 P-methyl Benzaldehyde CgHgO 95%
3 P-Nitro Benzaldehyd C,HsNO; 95%
4 P- Bromo Benzaldehyde C,Hs;OBr 95%
5 p-chloro Benzaldehyde C,H;0Cl 95%
6 Ethanol CH, — CH,OH 95%
7 Methanol CH;0H 95%
8 Potassium Cyanide KCN 99%

E- Merk AG-Darmstadt 4S & (e 3 jgaall 3l sall -
(3-2) Joa

No ] Gpal) 5 gLadl)
1 | Sulfutic acid H,S0, 97%
2 | Sodium Carbonate Na,CO4 95%
3 Potassium permanganate Kmno, 95%
4 Benzene CeHg 95%
5 | Thionyl chloride socl, 95%
6 | 4-amino antipyrine Ci11H13N30 95%
7 Pyridine CsHsN 95%
8 Hexanitrate di amino HgCeNgO;g 95%

(ce)(V1)




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

preparation Methods xaaill @il h (3-2)

Synthesis of Benzoin compounds (A1 — A7) &4 (i) Gl ja juaad 1-3-2
dgile s Y Clalaa¥) e (0.1 mole) il

4-methyl benzaldehyde -

4-Chloro benzaldehyde -—

4-Bromo benzaldehyde -z

4-Nitro benzaldehyde -2

Ol ds pn N Al seay i dmaaill as(78°C) o lenail da )a J 5N e (20m)
ke cla (20ml) 8 12l (0.1 Mole) aseseall ailis o gadie Jslae 43l Capl
Al pa Giicls 32l (uSle Wi daud g g dal) dpmal a3 @l 2ay @l K5 e
Oe Ll el (24) 48 55 any Jeliill e aed Jelall 4y 3 laiall elall (e <l il
e 435k sale) iy Jsaslly elall alue o5 dudladall e 5 duiladall (g ) ClS
slas¥) (2-4) Jsadl (8 458l el sall (ans s ol ill 4 il il 1Y) J sasl)
(2-5) Il conen A€ Sl JISEY) 5 Aaldail



Experimental Part

olandl £ 3l 1 A (uad

(Ay — Ay) O35l S 5l Aty il ml 20 immy 5 5 5l 2 sl canl (4-2) J s

No. | molecular | Mwt | M.P.C° | Yield | Color dagdll | dylanl) dagdl)

Formula g/moL % dglaal) _paliall

»aliadl | (C,H.N)

(C,H.N)

Ay | CigH160, 240 | 100-102 | 92 | ebanciysl | C=80.00 | C=81.00
3 s H=6.6 H=6.9

A, | CisHy,0, 228 | 100-103 | 95 sk C=7894 | C=78.96
#) s H=66 | H=6.19

os

A; | CisHi5ClO, | 2605 | 90-94 95 | ebapcl,sh | €=69.09 | C=69.11
ol H=6.90 | H=6.92

Ay | CisHi3Br0O, | 3049 | 170-172 | 95 sk | €=59.03 | C=59.09
#) s H=426 | H=4.30

As | CisHisNO, | 271 | 113-116 | 95 sk C=66.41 | C=66.46
Al H=479 | H=4.80

ol N=5.16 | N=521

Ag | CisH1405 | 232 | 100-113 | 94 | wolysh | C=7758 | C=77.62
e H=6.03 | H=6.11

A, | Ci;Hio0,N | 269 | 135-137 | 94 sk | C=75.83 | C=75.91
Gale H=7.06 | H=7.08

N=520 | N=5.25




Experimental Part

laad) 532l ¢ LA Guadl

(A — A;) Grs il LS pall 4 5l JIKEY 5 dpallail) claw¥) oia sy (5-2) Jsaa

Comp. Structure Name of
No compound
A, T|> . 4, 4 -dimethyl

HiC €= ¢ @CH3 benzoin
OH
4, <”> . 4- methyl
HyC €= IC @ benzoin
OH
A3 (”) 1|41 4'methy|' 21--
HyC € @Cl chloro benzoin
OH
A, <”> : 4-methyl- 4-
H;C ¢ - |C @Br bromo benzoin
OH
A <”> . 4-methyl- 4-nitro
e ¢ — (|? ©N°2 benzoin
OH
A, (”) ] 4-hydroxy- 4-
CH, ¢ — IC QOH methyl benzoin
OH
A, 0 4-di methyl
| = , ciy .
CH, C — (Ij N amino- 4-methyl
OH cth

benzoin




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

(B1 — B7) &)l okl GlS ja jaadi (3-2)

synthesis of pyrazine Compounds

(St 50 5 iV 5 (s DISI ) A5V Aiaa¥) ianal ol adan o

sohldl e 5 5 llall gl @S e 25a 50 (Glycine, Alanine, Throsine)
Gudall Jlerial 5 yeuall Gy shay (2-1) a8 J s

©0) (dale 43y k) ygual) 45y )k (1-3-2)

e (150ml) (5512 G50 (8 Luilaia L e ise¥) aslall (40 (10.01 mole) 7
L ga¥ 5 (s S 2 51 U g A oLl ia ) ales e gl Ga (Sle CiKa
Slo dsanll &5 (15 min) s2ad Joladdl ama s S5 e (30MI) cinal &3 Ulaal
1opals alid 26 ) o s sl el jis Jslaall iy O 2 el bl ddee e ol 5
Y Jsal e Je il il il s 5 sl sale ) dgdae oy jal

ON(Aale ddy k) ulal) 48 )k (2-3-2)

& asisall e (0.28 gm) Jstae A cwe¥) aeall e (0.001mol) Al o
Jsall (& Crssull e (0.01mol) Jstaal)l I Canal I ey JlEY) 0 (30m)
e sl die g e lu Bad Al plea e GuSle (EiS6 Aol g g el 2ea (2-2)
ol 5 (g3 33al 48 5 dms Je il g e (ae | Lbia L 51 5 050 S sl G 53
SV Joasll e Jeliil) il sil 350l sale) dlee el & all skl ke e
Gaellail) slanl) 5 (2-6) Jsaall (8 Aaaia s gy 3l al A1 mny 5 gl 5l 2y sl anl

(2-7) Jsaadl s 30 51 JISEYI



Experimental Part

el g 3ad) 5 A Juadl)

O A LS 5 3l 3l ol 521 (m yns s e 5l il sl (6-2) I
(B — By)

Comp.
No.

molecular

Formula

M.wt
g/moL

M.P.C°

Yield
%

Color

FRPRTE ]
paliall
(C.H.N)

B,

C32H28NZ

440

270-275

95

sk
slian

3 jiiae
os

87.29
H=16.82
N=6.50

C3OH24N2

412

290-294

93

<l sh
I
ot

87.63
H=15.96
N =6.95

C30H22Cl2N2

481.42

180-184

88

<k

os

79.00
H=4.80
N =5.91

C30Hy2 BN,

570.32

225-238

79

<l sh

e

63.95
H=3.95
N =4.97

CSOH22N4-04-

502

210-214

90

71.75
H=451
N =4.26

C34H34N4-

498

245-247

95

C=6.95
H=06.91

11.30

C3OH24N2 02

444

220-223

94

C=8.72
H=4.53
N=9.19




Experimental Part

olandl £ 3l 1 A (uad

(B1 — B) i) sl s sal) 4palall) plan) g ds jil) JISEY) la gy (7-2) Jssa

Comp. Structure Name of
No compound
B, o, 2,3,5,6 -Tetra-p-
O cH, tolyl pyrazine
S
~
e
CH,
B, 2,5 - Di-p-tolyl -
CH, 3, 6-di Phenyl
N
| N Pyrazine
~
/@/\N
Bs o 2,5- Di-P-tolyl -
. CH; 3,6- di-p-chloro
| = Phenyl Pyrazine
~
H}({@/\’\b
Cl
B, 2,5-Di-P-Tolyl-
3,6-di-p-bromo

phenyl pyrazine




Experimental Part

olandl £ 3l 1 A (uad

Bs 2,5-Di-P-Tolyl-
0N
O ) cH, 3,6-di-p-nitro
| phenyl pyrazine
~
e
NO,
Bg CH, 2,5-Di-P-Tolyl -
H;C — N~ . R
o, 3,6-di-p-di
N
| AN methyl amine
/@/\ = phenyl pyrazine
H,C
) e,
CH,4
B, 2,5-Di-P-Tolyl-

3,6-di-P-hydroxy
phenyl Pyrazine




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

(C1 — C7) (Sl Baas)) AalasS 9o S (o) gad) judanl (4 -2)
Synthesis of benzoic acids Compounds

4l ol Al Hhie cle (70ml) & sl o))l e (0.01mole) A3
520l (Sle (i Aan g ey el dpmad o3 Gl dmy LA @ 53 el 5 )1 (4 (0.5 M)
Baall maailly jaludl g B e Glady JSG e a gl gll Gl yy Sliay &5 (15min)
OSoall iy <l (s (e il (il o i) Gl eldia) s Aol (3-1)
ol 1) Qg Saisial) 2S5l (A6 (e Galiill i g o8 Aol Chial Baal dmaailly i
JsaSll @il ais Aol ((24) sadd @iy w3l 0 280 3 casdd) el <)) (s,
oalsall (any g il il 4 gl candl) Baaad) Gl 5 Sl sl o) o J saaall 13Y)
Jsaall s Al JISEY) 5 dpallail) elan¥y (2-8) Jsaall (8 A sall 4l il
(2-9)



Experimental Part

el g 3ad) 5 A Juadl)

) g2l S el Al 3l Gl 52 (a5l g il ol a3 (8-2) I

(C; — Cy) %l 5 )<l

No. | molecular Mwt | M.P.C° | Yiel |Color | Aswadidedl | &le dodl
Formula g/moL d% © ﬁLI\HIJ)S © ﬁLI\HIJ)S
C, | CsHyoN,05 | 560 | 110-112 [ 92 | <Lk [ C=6857 =
S| H=36 | 6877
N=5.00 | H=3.17
N=5.15
C2 | CsoHyoN,05 | 536 | 120125 | 94 | <Lt | C=7626 =
= | H=586 | 76.08
N=593 | H=4.09
N =572
Cs | CaoHygCLN,0 | 493 | 200204 [ 93 | <Lk |C = 66.56 =
Ji=.| H=335 | 66.80
N=517 | H=3.44
N =5.07
Cy | CaoHigBroN,0,| 629.8 | 200205 | 91 | <k | C=57.17 =
iy H=288 | 57.27
N=4.44 | H=3.00
N=4.71
Cs | CaoigN,Op | 5622 | 100103 | 97 | =Lk | C=64.06 =
°:;; H=3.32 63.88
N=996 | H=3.13
N =09.81
Co | CauHsgN,O, | 558.3 | 200-202 SL& | C=71.05 =
“Z’j? H=5.10 71.20
N=831 | H=5.18
N =8.43
C, | CsoHyoN,0, | 504 | 150-153 =Lk | C=8511 =
2% | H=635 | 8515
' N=502 | H=6.46
N=8.12




EXPEriMeNtal Part........cecoeeeeeruecusensenmcnsensessasnnsens (el £ 5ad) ¢ (AU Juadl)

Ll g3 S (el gl S yad Apallail) planl) g 4uS ) JISEY) o g (8-2) J9in

(€1 —C7)

Comp. el qus Al Lpaldall) Lpanl)

No

Cy HOOC 2,3,5,6-Tetra-P-

N oo benzoic Acid
pyrazine
HOOC
COOH
C, 2,5-Di benzoic

oo acid-3,6- di
phenyl pyrazine
HOOC

Cs BN 2,5-Di benzoic
COOH . .
NY@ acid-3,6- di-P-
| X
_ chloro phenyl
@A Pyrazine
HOOC

Cl

Cy 2,5-Di benzoic
% acids-3,6- di-p-
COOH
©\rNﬁ/©/ bromo phenyl
- Pyrazine
Br

> [ <




Experimental Part

olandl £ 3l 1 A (uad

Cs

O,N

COOH

HOOC

2,5-Di benzoic
acid-3,6- di-p-
nitro phenyl

pyrazine

CH3
HC./’ ~
@ COOH

HOOC

CH3

2,5-Di benzoic
acid-3,6-di-p-di
methylamine

Phenyl pyrazine

HOOC

oy

2,5-Di benzoic
acid-3,6- di-Pi
hydroxy phenyl

Pyrazine

¢ Jsiliae) Y sl e (10mM) A &

iy 5 9 Soball Al aladiady iul) CLS ja gudaat (5-2)

Aol 5 ) (el sall LS e (e (0.01 mol) <

a3 4 5A ddda g5 el JalaS 38l &ﬂ:ﬁaﬁﬁ‘ asla e Gkl ae ((Jsilbs e «J s
Jlexinly Jeldill o Aalia &35 4380 (6-8) el BOWE e a5 s Sl o (8 auiag

SN Jleainds 43 5 e | Jelall JLasl any 5 (1:2) Jsilise s sle (T, C)




EXPErimENtal Part.....ccceveeeerererereresesesesenssesesesenns laad) £ 3l ¢ AN Juadl)

(Dy — D) < 5V Al 3l Gl &) 5 o) sill 4 giall il a5 (10-2) Jsoa

No. | molecular M.wt M.P.C° | Yield | Color Al Laland) dagdl)
Formula /moL % S ralinl
g o aliall (C.H.N)
(C.H.N)
D, | CsgHyg05N, 616 | 280-284 | 92 | <Ls | C=584 C =5.90
. H = 4.54 H=4.61
Sl BV N=4.73
osh)
D, | CsyHy,0,N, 498 | 270-273 | 95 | wish | C=77.10 | C=77.43
L, | H=441 H =4.65
h N =5.62 N =5.83
las ile
osh)
D; | CayH,0,N,Cl,| 569 | 180-183 | 82 | < sk | C=6748 | C=6753
e, | H=386 H=3.92
* | N=4.92 N = 5.00
Gl
D, | Cs,H,,0,N,Br,| 657.8 | 100-114 | 93 | <isk | C=583 C =589
. H=334 H=3.45
¢ | N=4.25 N =4.32
csu?
Ds | CspHy,05N, 500 | 200-204 | 85 | < | C=73.00 | C=73.25
. | H=418 H =435
N=1064 | N=10.78
Gale
De | CsgHsqO4N, 586 | 240-243 | 95 | <L | C=73.72 | C=73.89
. H =5.80 H=5.95
“* | N=955 N =9.67
oSt
D, | CsyHyuOgN, 532 | 200-203 | 96 | <si | C=7218 | C=72.34
. H =451 H=474
¢ | N=526 N =5.52




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

il i) Gl pal daladl) plan) g A il JSEY) a s (11 -2) JS&

Comp. Structure Name of
No compound
D, 0 2,5,3,6- tetra

I methyl benzoat
C~0-cH,
w pyrazine

2,5-Dimethyl

. (~o-cu/ benzoate- 3,6-di
X o '
| phenyl Pyrazine
~

D, al 0 2,5-  Dimethyl
N €=0-cu; | benzoate-3,6- di-
| N
P p-chloro phenyl
o /@A"/@ Pyrazine
\C

D, . . 2,5-Di  methyl
. LOst benzoate-3,6- di-
B ip-bromo phenyl
~
/@A Pyrazine
AN Z >
C




Experimental Part........eeenennenecncnnecnnnee Ll & 5l ¢ ALY Juadl)

bs N ; 2,5-Di  methyl
N c—o-cn,| benzoate-3,6- di-
| b p-nitro  phenyl
~
N Pyrazine
2
,C
,0
Yo
be BETN : 2,5- methyl
|
o N C—0-cH, benzoat-3,6-di-p_
> dimethyl amine
~
Qﬂ M@ Phenyl pyrazine
N\
,C
e
H5C \N
| “cn,
CH;
2 2,5- Di methyl

benzoate-3,6- di-
p-hydroxy
phenyl Pyrazine




Experimental Part

laad) 532l ¢ LA Guadl

o ) LSl A 3l ol s s i 5 oy il sl (2-12) o

No.

molecular

Formula

M.wt
g/moL

M.P.C°

Yield
%

Colo
r

dlual) Aadl)
paliall
(C.H.N)

dolead) Aagdll
yaliall
(C.H.N)

C36H28N2 08

616

200-203

92

sk
clan

ot

C=70.12
H=4.54
N=4.54

70.25
H=4.56
N=4.71

C32H22N204

498

100-104

87

<l sh
elian

5

C=77.10
H=4.41
N =5.62

77.25
H=4.56
N=5.71

632H22N204Cl2

569

100-103

72

<k

oule

C=67.48
H=23.86
N =4.42

67.58
H=23.92
N =4.54

C32Hy,N,04BT,

657.8

230-234

95

<l sh
Al
ot

(348)

C =58.37
H=3.34
N =4.25

58.48
H=3.43
N =431

C36H34N404

586

180-182

96

<l sh

$on

osd

C=73.72
H=15.80
N =9.55

73.86
H=5.93
N =9.65

C32H22N4-08

590

200-203

95

<ok
SO

osl

C =65.08
H=3.72
N =9.49

65.21
H=3.83
N =9.62




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

J sl e i) S el Agellail olani 15 AppS A AV gm0 (13-2) Jsos

(D — Dg)(CH30H)

Comp. Structure Name of
No compound
D, 0 2,5,3,6- tetra
HeTeN i methyl benzoat
C—0-cH,
| NY@ pyrazine
A
S0
H3C/O C\/O
D, ; 2,5-Dimethyl
O N €=o0-cny benzoate- 3,6-di
X :
| phenyl Pyrazine
~
LT
,C
,0
H;C
D, al 0 2,5-  Dimethyl
©\(N Y@“O*cm benzoate-3,6- di-
N
| _ p-chloro phenyl
/@A”b Pyrazine
AN
,C
,0
e \c1
D, 2,5-Di  methyl

benzoate-3,6- di-
ip-bromo phenyl
Pyrazine




Experimental Part.......ccccceeveeccnncnncscancsencsense

........ (land) £ 3ad) Y Juad)

= N 2,5-Di  methyl
o O (\)\ benzoate-3,6- di-
N C—0-cH,
| ﬁ/@ p-nitro  phenyl
= Pyrazine
SRS
,C
/O
H;C \N
| e,
CH,
o OzN o 2,5- methyl
O LO%H} benzoat-3,6-di-p-
N
| dimethyl amine
- Phenyl pyrazine
Y@
,C
L0
H;C \NO
2 o 0 2,5- Di methyl
N C—o-cH, | benzoate-3,6- di-
| b p-hydroxy
P
/OA phenyl Pyrazine
(6]
\
,C
0
H;C \OH




Experimental Part

olandl £ 3l 1 A (uad

2 il i) il pal Ay 5l Gl A (an g el 9ill 4y gial) qaadl) (14-2) Jg2>
(Eqy — E¢)(CH; — CH,OH)J$LY)

Comp. | molecular M.wt | M.P.C° | Yield | Color | %stwadidedll | &lall 4ol
No. S ol
Formula g/moL % (C.H.N) | (C.H.N)
E, | CauHyN,0, | 526 |200205| 95 | <Lk | C=77.56 =
slaw | H=4.94 77.68
cin. | N=532 | H=4.99
N=5.50
E, | CssHyeN,0,Cl, | 597 | 100102 | 93 | <% | C=68.34 =
dia | H=4.35 68.42
Lo | N=4.69 | H=4.43
N=7.71
Es | CsuHycN,0,Br, | 685.8 | 200204 | 85 | <Lk | C=509.49 -
e, | H=3.79 59.58
Lo | N=4.08 | H=3.82
(Gale) N =4.15
E, | CsHygN,O, | 560 | 220224 | 89 | <& | C=7285 -
si» | H=5.00 72.91
Lu | N=500 | H=5.32
< N =5.32
Es C3gH3gN,O0, 614 | 200-202 | 97 <losk | C=74.26 =
sy~ | H=6.18 74.83
Lo | N=9.12 | H=6.25
N=9.19
E. | CsuHyeN,O3 | 618 | 200203 | 96 | <L | C=66.01 =
s | H=4.20 66.15
iwie | NZ0.06 | H=4.31
N =09.15




EXperimental Part.........ceceereereeeecenesneseeseeeesenne (send)

sl 1 A Juadl)

SN pea ol fiua) S pal gl Laca) 5 g€ 10 JULEN) e g3 (15-2) s

(E1 —Eg)(CH3CH,0H)

Comp. Structure Name of
No compound
E; i 2,5,3,6- tetra

0 b e ethyl benzoat
N 2 CH,
| pyrazine
~
o’C
B A
\CXé
%
E, a “ 3,5-Dimethyl
QYNY@C O~ cn; cnf benzoate- 3,6-di-
AN
| = p-chloro phenyl
o @A/@ Pyrazine
N\
,C
,0
H,C \
CH; cl
E; Br 2,5- Di ethyl
I
O\rN =0~ cu, oy | enzoate-3,6- di-
N
| ]
_ p-bromo phenyl
Pyrazine
N
,C
,0
CH) \
CH;3 Br
E, 2,5-Di ethyl

benzoate-3,6- di-
p-hydroxt phenyl
Pyrazine




EXPEFMENTAl PAltuu.uucerecrecrsersessncsecnsenseesscssssecses el £ 5l ¢ (AU Jall)

E. e 2,5- ethyl
HC — N q benzoat-3,6-di-p-
. C—0- CH, CH,
| w dimethyl amine
/©/\ _ Phenyl pyrazine
RN
,C
,0
H,C \
CH; }\‘\CH3
CH,
E. - 2,5-Di ethyl

benzoate-3,6- di-
p-nitro phenyl

Pyrazine




Experimental Part

olandl £ 3l 1 A (uad

g ) il pal Al 581 e gA) amy g ) 5l A glal) caadl) (16-2 ) i
(F, —F¢)(CH; — CH, — CH,OH) J 5k

No. | molecular Mwt | M.P.C° |Yield | Colo | “stwaddadl | lal dedl
paliall yaliall
Formula g/moL % r (CH.N)| (C.H.N)
F, | CsgHsgN,0, | 554 |180-182| 92 | <Lk |C=77.97 =
oy | H=541 78.00
a0 | N=5.05 | H=5.52
N=5.11
F, | C3HsoN,0,Cl, | 625 | 60-63 | 89 | <Lsk | C=64.12 =
dia | H=48 64.21
o N= | H=4.00
100.04 =
100.11
Fy | CogH3ogN,0,Br, | 713.8 | 200204 | 83 | @ | C=60.52 =
Ya, | H=4.20 60.61
L | N=3.92 | H=4.25
(3ele) N =4.00
F, | Cu,H,,N,05 | 706 | 70-73 | 95 | <L&|C=67.98 =
s> | H=5.94 68.00
o | N=7.93 [ H=6.01
N =8.00
Fe | CsgHsoN,Os | 646 |100-102| 96 | < | C=66.87 =
sis> | H=4.64 66.91
L | N=866 | H=4.72
N =8.75
Fy | Cs;eHs,N,0, | 588 |100-194| 95 | <Lk | C=73.46 =
soss | H=5.44 73.58
s | N=476 | H=553
N = 4.87




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

J5ik sl aa il i) il yad Arallail) g land) g A 3l JISEN) grida gy (17-2) Jo>
(CH3; — CH, — CH,0H)

Comp. Structure Name of
No compound
Fy 2,5-Di propyl

i
©YNY@ €= O=C-cn, | benzoate-3,6-di
N :
| phenyl pyrazine

F, 2,5-Di propyl

Cl [0}
LO_CH benzoate- 3,6-di-
N *~CH, cpyf
Q\( A p-chloro phenyl
~ Pyrazine
0\C

HC \
CH, a

F3 Br 0 2,5- Di propyl
Q\rNY@ €07 en, ., | benzoate-3,6- di-
| _ p-bromo phenyl
o QAM@ Pyrazine

H,C \
H,C Br
CH;
E, RN 2,5- propyl

H;C —N (\)\
O Y@C‘O‘ CHa gy benzoat-3,6-di-p-
N\ % CH;

| di methyl amine

~
o, O M@ Phenyl pyrazine
\
N
/




EXPErimMENtal Part......cuceeeeeererereseresesesesesesesesesesesens haad) & 5l ¢ (AN Juadl)

% 2,5-Di propyl
O g‘O— CHy oy benzoate-3,6- di-
N\ 2CH )
| p-nitro phenyl
~
O Nb Pyrazine
\C
\
e 2,5-Di propyl
(\C{~0_ o benzoate-3,6- di-
| ~ % CH, p-hyd rOXy
~
Q/\hb phenyl Pyrazine
AN
o/C
5{26 \
S OH

Synthesis of anhydrides —<lajpaug) cls e juaal (6-2)

Compounds
et o5 LAY 3 0l BML (A (e 50 JSH Gadlall 5 (0536, 0.001 mol) <
LI (mala (e (alill 5 125C0 5 s Aol saad (uSle (e Rl g1 g 3al

.#\}[\d};ﬁ\%\ﬁ'&)#\h&jezjw\uau\ﬁ




Experimental Part

olandl £ 3l 1 A (uad

353 LS el By 3l ol 1) a5 315l il il (18-2) s

(51— S3)

Comp. | molecular M.wt | M.P.C° | Yield | Color | 4wl dal | Ll Lol
No. ol ol
Formula g/moL % (CHN)| (C.H.N)

S. | CioHygN,0,, | 728 | 260263 | 95 | =4 | C=6593C = 66.00
#= 1 H=384 | H=3.091

N=3.84 | N=3.91

S, | CsuHpyN,0, | 554 | 250254 | 92 | J%x | C=73.64|C=73.70
saa | H=3.97 | H=4.01

N=5.05 | N=511

Ss | CauHyyN,04Cl, | 625 | 225230 | 96 | =4 | C=65.28 | C = 65.32
¥ | H=352 | H=3.59

N=448 | N=451

Sa | CauHyyN,OgBT, | 713.8 | 240-245 | 93 | % | C=57.15|C=57.23
H=3.08 | H=3.15

N=392 | N=3.96




EXPEriMENtal Pall...cccccrerererereresresesesesssnesesssaesenes ead) ¢ 5l AAY Juadl

il g LS gal Apalail) plan) g 4 ) JISEY) g gy (19-2 ) JSA)

(S1—S3)

Comp. Structure Name of
No compound
S u 2,3,5,6- tetra

@\r @ -o- C-CH acetic benzoic
anhydride
@A M@ pyrazine
\\ s // O
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Y (S gl
Hydrophobic Interactions
Index Residue AA Distance Ligand Atom Protein Atom
1 468A PHE  3.31 2489 179
2 468A PHE  3.06 2490 182
3 5T76A ASP 3.88 2509 1222
4 633 A TYR  3.66 2505 1563

Hydrogen Bonds

Index Residue AA Distance Distance Donor Protein Side Donor Acceptor

H-A D-A Angle donor? chain Atom Atom
1 616 A  SER 1.85 3.06 175.80 ® 1427 2511
[N3]  [O2]
Salt Bridges
Index Residue AA Distance Protein positive? Ligand Group Ligand Atoms
1 483 A LYS 4.62 ~ Carboxylate 2515, 2516
¥ S e

Hydrophobic Interactions

Index  Residue AA Distance Ligand Atom Protein Atom
1 468A PHE 3.48 2502 185

2 538A TYR 3.23 2487 855

3 538A TYR 3.68 2494 856

4 S80A ASN  3.53 2498 1261

5 616A SER  3.52 2489 1431

6 619A TRP 375 2488 1465

7 619A TRP 391 2487 1466
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VoS
Hydrophobic Interactions
Index  Residue AA Distance Ligand Atom Protein Atom
1 463A ILE 3.13 2517 146
2 468A PHE  3.58 2503 185
3 538A TYR 3.41 2487 855
4 538A TYR 3.40 2495 856
5 580A ASN  3.24 2506 1261
6 616A SER  3.46 2489 1431
7 618A LEU 3.34 2500 1450
8 619A TRP  3.83 2487 1466

Hydrogen Bonds

Index Residue AA Distance Distance Donor Protein Side Donor Acceptor
H-A D-A Angle donor? chain Atom Atom

1 617A ILE 325  3.87 12227 N x 1435 2520
[Nam] [O2]

£ oS e

Hydrophobic Interactions

Index  Residue AA Distance Ligand Atom Protein Atom
1 550A MET 3.31 2494 950

2 551A LYS 331 2516 60

3 554A ILE 3.94 2516 0G4

4 554A ILE 3.12 2487 997

5 684A ASN 333 2494 2054

6 686A PRO 3.81 2498 2072

7 HR6A PRO 3.44 2486 2073

8 6BTA LYS 3.89 2499 2079

g 6ETA LYS 3.65 2508 2080

Hydrogen Bonds

Index Residue AA Distance Distance Donor Protein Side Donor Acceptor
H-A D-A Angle donor? chain Atom Atom

1 687A LYS 2.58 3.30 128.09 + y 2083 2510
[N3] [03]
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& Syl

Hydrophobic Interactions

Index Residue AA  Distance  Ligand Atom Protein Atom

1 468A PHE  3.60 2515 184

2 S500A ASN 373 2512 487

3 S01A GLU  3.68 2505 499

- 504A VAL 327 2506 523

5 504A VAL 322 2499 522

6 3T2A ILE 3.50 2499 1176

7 575A ARG 3.64 2494 1205
Hydrogen Bonds

Index Residue AA Distance Distance Donor

Protein Side Donor Acceptor

H-A D-A Angle donor? chain Atom Atom
| 595A PHE 232 279 10829 x 1408 2480
[03] [Nar]
Halogen Bonds
Index Residue AA Distance Donor Acceptor Donor Acceptor
Angle Angle Atom Atom
1 57T1A  SER 3.42 147.19 130.81 2501 [Br] 1165 [02]
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N oS all

Hydrophobic Interactions

Index  Residue  AA Distance Ligand Atom Protein Atom
| 691A ARG 3.07 2498 2132

2 692A LEU  3.25 2515 2148

3 T03A GLU  3.50 2520 2264

4 TOSA PRO  2.80 2490 2290

5 TOOA ARG 3.07 2489 2325

6 T13A GLU  3.40 2515 2365

7 T17A LEU  3.80 2515 2407

n-Cation Interactions

Index Residue AA  Distance Offset Protein Ligand Ligand Atoms
charged?  Group

| T09A ARG 3.52 153 W Aromatic 2484, 2486, 2487,
2488, 2489, 2490

Salt Bridges

Index Residue AA  Distance Protein positive? Ligand Group Ligand Atoms

1 688A ARG 4.71 v Carboxylate 2513, 2512

2 691A ARG 4.54 v Carboxylate 2513, 2512
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V oS 5l
Hydrophobic Interactions
Index  Residue  AA [Distance Ligand Atom Protein Atom
1 468A PHE  3.45 2511 185
2 471A VAL  3.29 2507 207
3 538A TYR 3.28 2492 855
4 538A TYR 343 2489 856
5 S580A ASN  3.32 2515 1261
6 616A SER 347 2494 1431
7 617A ILE  3.96 2520 1440
8 619A TRP  3.70 2493 1465
9 619A TRP  3.80 2492 1466
A S

Hydrophobic Interactions

Index  Residue  AA Distance Ligand Atom Protein Atom

1 468A PHE  3.62 2501 185

2 471A VAL  3.64 2514 207

3 538A TYR 3.70 2491 855

4 538A TYR 3.49 2489 856

5 S80A ASN 315 2498 1261

6 S83A PHE 3.94 2515 1297

7 616A SER  3.38 2494 1431

8 617A ILE  3.69 2521 1440

9 619A TRP 3.9 2493 1465

10 619A TRP 394 2492 1466
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Hydrogen Bonds

Index Residue AA Distance Distance Donor Protein Side Donor Acceptor

H-A D-A Angle donor? chain Atom Atom
I 617A ILE 335 386 11446 x 1435 2517
[Nam] [O2]
Vo8
Hydrophobic Interactions
Index Residue  AA Distance Ligand Atom Protein Atom
1 S00A ASN  3.27 2507 487
2 501A GLU 3.36 2503 499
3 504A VAL 398 2504 521
4 5T2A ILE  3.18 2489 1176
Hydrogen Bonds

Index Residue AA

Distance Distance Donor Protein Side Donor Acceptor

H-A D-A Angle donor? chain Atom Atom

1 S73A ILE 198 308 13027 x 1179 2515
[Nam] [02]

2 575A ARG 2.99 4.07 131.82 « y 1210 2483
[Ng+] [Nar]

3 595A PHE 1.87 2.69 139.97 v % 1408 2483
[03]  [Nar]

n-Cation Interactions

Index Residue AA

[Distance Offset Protein

charged?

Ligand Ligand Atoms
Group

1

Salt Bridges

575A ARG 3.95

0.94

Index Residue AA  Distance Protein positive?

Aromatic 2484, 2486, 2487,
2488, 2489, 2490

Ligand Group Ligand Atoms

1

JT5A

ARG 5.32

N

Carboxylate 2515, 2516



Results and DiSCUSSION ..eeeeerervereereresseseesessesesnene AZBlal) g @iliil) A Juadl)

Yo i pa
Hydrophobic Interactions
Index  Residue AA Distance Ligand Atom Protein Atom
1 S00A ASN  3.27 2507 487
2 501A GLU 3.36 2503 499
3 504A VAL 3.98 2504 521
4 572A ILE 318 2489 1176
Hydrogen Bonds

Index Residue AA Distance Distance Donor

Protein Side Donor Acceptor

H-A D-A Angle donor? chain Atom Atom

! 573A ILE 198 3.08 13027 % LI79.. 2315
[Nam] [02]

2 575A ARG 299 4.07 131.82 | 1210 2483
[Ng+] [Nar]

3 595A PHE 1.87 2.69 139.97 X 1408 2483
[O3] [Nar]

w-Cation Interactions

Index Residue AA  Distance Offset Protein

charged?

Ligand Ligand Atoms
Group

1 ST5A ARG 3.95

Salt Bridges

094

Index Residue AA  Distance Protein positive?

Aromatic 2484, 2486, 2487,
2488, 2489, 2490

Ligand Group Ligand Atoms

1 575A ARG 532

14'

Carboxylate 2515, 2516
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G
A:301
LEU
4133 us
4m821 4433
Ly il
A:305 |
e
G
A:T86
ILE
% SER
A7 ANET
Interactions

van der Waals
Conventional Hydrogen Bond

Carbon Hydrogen Bond

10 (N

Halogen (Cl, Br, I)

H-Bonds

Bonor

ASP
Ama

PHE
AN6E

TYR
AB33

us
A58

ASP MET
4376 AB20

A\

TRP
A%18

ARG
ATs

"LSER
4516

(1) =S

A%41

WAL
A524

Unfavorable Acceptor-Acceptor
Pi-Sulfur
Alkyl
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(2) =S

Lrs
A483
ASP
A594
= SER VAL
ASN A465 A471
PHE AS81
A468
GLY
g A:464
ILE
?/ A463
e PHE
> _ AS583
AS G
ASN
TRP AS580
A
a2 SER
AB16
ILE
ABGL7 :
e . - St A:0321
)
o
LEU
AG1ES |
TYR Br
AS538
LEU
AB54
Interactions
I van der Waals I | Pi-Alkyl

Alkyl

H-Bonds

Donor

Acceptor
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GLY

A464
?/
SER
A465 ’
A:0321
ASP
A:594
ASN
A581
LYs
A:483
PHE
A583
Interactions

l' van der Waals

Carbon Hydrogen Bond

(3) <SS
ILE
A463
TYR
A538
A'S80
VAL 5
A471 L¥YS
AS78 =
SER
Aelo A616
PHSES
A4
LEU EED AB15
A654 |LE ABlE
A617
F | Akyl
[ Pi-Alkyl
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(4) =S_»
SER
A683 ASN
A 684
CYS
AB8S5
GLU
A:549
/O\\ N
MET
A:550
LYS
ABB7
L¥Ys
. A:551
PRO ;
A 686
GLU
A:720
ARG
A:688 ILE
A:554
ALA
A:718
LEU
AT717
Interactions
van der Waals L Pi-Alkyl
Alkyl

H-Bonds

——

Donor*

Acceptor
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A
GLU ASN
AS501 A:500
VAL
A504
SER N
A:571 8"
ILE
A:S72
ILE
AS73
Interactions

] van der Waals

l Carbon Hydrogen Bond

| Pi-Anion

Acceptor

GLY
A596

PHE
A:595

(5) <SS e
¥ i PHE
A:463 &
A:581
ARG
A575
P
A:594
\\D/
ASP
A:576
HIS
A:574
[ z===1x |
l Alkyl
t ] Pi-Alkyl
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(6) <S
~ LEU
= A:692
AsP L N
A:702 ‘ | %
ARG
i A688
A:703
GLU
: : GLU A713 A_L%Jj'
g T g A:695 -
Y
PRO
A705
::O
SER
A70A
Interactions
| van der Waals Pi-Anion
g Unfavorable Bump ] Pi-Lone Pair
i | Conventional Hydrogen Bond [ Alkyl
i j Carbon Hydrogen Bond [ Pi-Alkyl

H-Bonds

Donor / .

Acceptor
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LEU
AS54
SER
AS16
LEU
AS618
GLY i
AS15 o
ARG
ILE
AS62 ™
7
a8k A538
TP
AS19
Interactions

| van der Waals

Unfavorable Acceptor-Acceptor

H-Baads |

Donor

ASN
s
A578 ASB1
ASN
A580
AD321

(7) <S e
PHE
AS83
s
ASP 4:483
A594
PHE
2:468
SER
A:465
|
A
| GLY VAL
S A6 5471
WE
R

.j Alkyl
D Pi-Alkyl
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ASP
A:594
PHE
A468
LEU
A618
LYS ASN
AST8 A530
SER
ABl6
A
Iol
ARG
A662 TYR
ILE . A538
AB17 A:619
Interactions

van der Waals
| Pi-Cation

H-E-’-ondé

Donor

LYS
A483
VAL PHE
<ER A471 A:583
A:S536
ASN
ﬁ' A:581
{'n/
1
SN
SER
A46S

i Alkyl

(8) =S

ILE
A463

GLY
A464

A:0321

[ ] Pi-Alkyl
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(9) “—‘S)A
A ce SER
GLU RSP A467
A501
ASN
A:500 :
i f
S
VAL
A504 _
2N : ASP
{ A594
ey o
PHE
'o' W A:595 A‘:\SS;'G
SER - G
A571 ASTS o
: A:574
A:”§§2 Ail-é%
Interactions
Pi-Sigma

[: van der Waals

[' ']' Conventional Hydrogen Bond
[:] Carbon Hydrogen Bond

[: Pi-Anion

H-Bonds

Donor

Pi-Lone Pair
Alkyl
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GLU
A:501
ASN 2
A:500 GLY
\? A:596
VAL
A:504
A .
li PHE
A595
» ARG
SER - 3
A571 : A:S75
ILE ILE
A572 <
Interactions

[:] van der Waals

[' J Conventional Hydrogen Bond
[ ] Carbon Hydrogen Bond

[:] Pi-Anion

H-Bonds

\ Donor //-

PHE
A468 SER

A467

o
ASP
A594
|
0\“.
ASP
AS76
HIS
AS74

)

HOEN

(10) =S

Pi-Sigma
Pi‘Lone Pair
Alkyl
Pi-Alkyl
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dE8lial) gLl Gl Saadl)

g3 billy (30G7) A Glajud 5 il adl) gad o (E) wSuall LU (2-9-3)

Lol oAl

2,5-diethyl benzoate-3,6-di-p-nitro Phenyl Eg S el 5l a0 (3-4)d sl

pyrazine

die Aol 24 334l (HdFn) =ehll b3l (30G7) sl (lasd s 5lad) saill o
(25mg/mol) Sl die dilda yull LAY gail Lo el o an g Cus 37°C 4a 0
il aa el 8D jlae [Cg, dad S jall el Gl daplall DAY e Q8 i

[RTEN C:‘t“ 034 §

REPORT 1 HdFn MDA
[Inhibitor] vs. response -- Variable slope (four parameters)
Best-fit values
Bottom 69.12 -145.5
Top 95.89 702.1
IC50 131.7 44.8
HillSlope -2.466 -0.1121
logIC50 2.119 -2.349
Span 26.77 847.7
95% CI (profile likelihood)
Bottom 64.39to 71.75 7?2?10 30.97
Top 94.23 t0 98.26 98.87 to ???
IC50 114.0 to 158.7 ?27?
HillSlope -3.434 10 -1.647 | -1.181 to 0.2465
logIC50 2.057 t0 2.201 ?27?

Goodness of Fit

Degrees of Freedom 11 11

R squared 0.9872 0.9871
Sum of Squares 18.22 58.15
Sy.x 1.287 2.299
Constraints

IC50 IC50>0 IC50>0
Number of points

# of X values 15 15

#Y values analyzed 15 15
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(30G7) Al Gl yud (¢ g1ad) &) g Ao (E) S pal) 15l gy (5-3) Jsaad

I T T
Conc. mean SD mean SD
70.679 0.853534 38.889 1.747588
76.31167 1.860084 51.119 2.665252
86.651 1.96863 62.61567 2.425339
94.02 0.637395 74.49833 1.992506
95.21633 0.467819 88.19433 2.842394

Aoy ol glhaal) o1 5al) 58 5 98 (Al an g TCsp Aab sy (6- 3) Jssall

%50
1
e e HdFn
: \‘_\—‘ - MDA
. IC5,=131.7
2 :
% 50—_
g IC,,=44.8
0 1 T T T 1
0 100 200 300 400 500
Conc.(pg/ml)

Biological activity 4 sal) 4ladll (11-3)
age Jal sl GLEESH (5 o)) gaadl g LD (ol 51 (g dilide Lo il 4y jeaall elial) Casss
Jiahy Cua ALl Gladlall ) jaas cllia Leaies (ol ja¥) oda o 5 laall 3 Tas
O paliind Al Cpluid) Jie dal) GESH e A jaall A€l cladlally J 5V aadll
la ye 5 bl S je Jia 8 ) 4 glas€ll o) gally Jiaid A acaall Ll o solucd) L
L 28 Al AslEny) pand) 58 e 5l s 23 ol L Sla ) < peall aal G
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dallae Ca sy A AHERY) 5855 Canaall 330 gt 5 oomsal) Jalall Ldge ()5S0 615200
Lpsad) il ol e slimill Ylad () 8 e 385 8 elsall 5K of L4525 oda
ad ) Jaadiil Il a5l llia 5 e

@A laad) ey -]

oAl cLiall Agls g oy D

455 alea¥) ayiea Taydii -3

Ol apiat Jayis 4

Ua s Allad Gl Sua Api¥anall g Aphall Jsiall (8 deage ClS jo Dl Y ety
alosY) e g iy Hhadll 5 Ly )

LSl i A g jaall 5 3 juasall S jall il 4 adll 4 53 (3-10-1)

(E. coil and staphylococcus)

Juanialy s (5g/MI) 58 s sl A 5y JSY) 3 L) 48, 5k 385 (5g/ml) DS s
S s lcas Jlarinil 5 el 24 324 37°C 3,1 4a )2 (DMSO-dg) <l

daa 5a 8 yhans (Gentamycin)
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LAY s &l i) ang Agllad g gy (3-7 ) Jgaally

No E. coll staphylococcus anreous
D, 0.5 0

D, 0.7 0.5

Ds 0.8 0.4

D 2 0.6

E, 0.8 0.3

F, 1.2 0.9

E, 0.6 0.3

Eg 0.9 0.6
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Conclusions <lakidiuwy) (12-3)

4 Y s Sl B sl Gl pall & el il e ) deagill 5 Le e ol ]
Al

Ay A3k Lghia sy 4y guanll CLS jall ppzaadl Cayg g Sl 485k alaain) 2
8 yial) dglany iy 58 La 13 e 2 siie b3 5 Algu

Aadlal) L grall aalanall daple el JS8) ading Jeliill de o 8 CaDEAY) 3
Aalull

ol Ayl s Las S aladinl 4

staphyloccus E-Coli b _iSall aca 4l il jall any Ciyelsl 5

Aal) sy dza Allad 3 joanall CULS jall amy Cupelal 6

Future out 100K Axliieal) cibud jal) (1-12-3)

bz o S Lgle Jsaal) o3 3l il DA (g

83 Gl s Gas b LS e st ]

Buas Gl i) e LS je jumad 2

by Al dhnia L3S dpme LS je jpanil Ciyg s Sl A8 5l Jlenind 3
OSen e Jilis e 7 siie

Al ol LAY 0 5 AT 11 e LSl a2 4

CbimnS 5 jumaal) LS yall dm g1l Aallail) Al o b sl 5



4l 4[4 4l [4l [4l (4 (4[4 [4l [4| [4] (4] (4 [« [4l 4] 4l (4] [4 [« [4l 4] [l (4 [« [4l [4] [4 [4 4

U O T TN U U U O T T T N U S O N T N N N N N
References
[N O T T TN TN M T N T T T T T N U T N N N N

4[4 [4l [ [4 4 [4] (4 |4l [4] (4] [ [4] (4] (4] [4l [4] (4] |4l [4] (4] [« [4] [l [4 [4 [4 |4 [4] [4



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

References

1. A. Aishary, A. Jadher and R. Devale research on esterifation reaction
under Microwave, International Journal of scientific development and
research 2022, Vol 7, 109-111

2. A. Zoroual, S. Doous and N. Beched investigation of a pyridazinone
derivative as a Corrosion inhibitor for carbon steel in acidic international
Journal of electrochemical science 2024, vol. 19, 100732.

3. A.cortes and G. remirs, synthesis antio in forry activity and molecular
docking Beilsten-J-org-chem, 2020, & ,1267-1287.

4. AJadhva and K.Jagtap, research an esterification reaction and
microwave, International J. of scientific, 2022, 7,109-111.

5. Abdallah M, Sobhi M, Al. Tass HM Corrosion inhibition of Aluminum
in hydrochloric acid by pyrazinamide derivatives. (2016)

6. Almiers, W. Isanat and K. Al-Azzawi Corrosion inhibitor, Lubricant,
2023, 11 (4) p 74

7. AL-Sayyab A, and Lawson A, J. chem, Soc (C), 406, (1968).

8. Atto A, Habib A.J. and Miri, J. Iragi. chem. Soc. 12, No. (2), 33,
(1987).

9. ATTO. A, Habib. Synthesis of pyrazine J.Iragi-chem. soc, 1978, 12(2).

10. B. Furniss, J-Hannfor, w- Peter and n. Austic Vogel Texbook of
partical organic chemistry 2003, 5th

11. B. Hassan and A. Mekky, Synthesis molecular docking and anticancer
study of some new (1,2,4) triazol, Indian. J. Hetracycle 2024, 34 , 341 —
398.

12. B. Klein (synthesis benzoin), C.A, 1444, 25, 4370.

13. Brets chnider A, Franken E, Gorgens U, Fusslein M, Hense A, and
Becker A, and Becker A, Heterocyclic Compounds as pestisides (2014).

14. B-Smith, Spectroscopy (2018) 133,10-20.

122



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

15. C. Aguiar and I-Camps, Molecular docking in Drug Discover:
Techniques, Applications. and Advancements, Biological and Medicinal
chemistry, 2024, Versionl

16. D. Loana, F. Mates and S. Marius recent development of corrosion
inhibitors types, mechanism, Technologies, 2025, 13 (3), 103

17. D. Vill and A zarraga synthesis molecular docking and in silico Bio
organic chemistry (2021), 166, 104497

18. DM. Lu, H.Fan, O-Liu and X. Sun, a facile synthetic Method from
Carboxylic acid with triphenyl Phosphine, Acs omeya,2022.

19. Donald L. pavia. Introduction to Organic Laboratory Techniques: A
Small Scale Approach. Thomson Brooks/Cole .PP.312-314 (2004).

20. Elissa E, Helene G, In Journal of Functional Foods, (2018)

21. Fernandes J, felli V, Evaluation of enfluence of base and alkyl bromide
on synthesis of Pyrazinoic acid esters. Quim Nova, 32, 2464 — 2466. (2009).

22.g. ali, m. lee and A. alanacs Molecular docking and dynamics
simulation study of bioactive compounds with important anticancer drug
target, plos one 2021 plos one, 16(7)

23. G. Bere ket, A. Turt and B. Erk Advanced Batteries and Accumulators™
5th (2004)

24. G. ozturk, B. Gumgum and O. Atiba, Synthesis of esters using
hetropoly and Microwave, 2022, Catalysis letters sold No. 3-4

25. Ghosh P, Mandal A, Greener approach toward one pot route to
Pyrazine synthesis. Green chemistry Letters and Reviews, 5(2):127-134.
(2012)

26. Gilchrist T.L. Heterocyclic chemistry (3rded). London: Longman
(1997).

27. H. sevday and s. almiged, synthesis and biological (evaluation of novel
spinofloraci derivative as potential cancer, J-Enzyme med. Chem. 2013, 38,
118 — 127.

123



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

28. H. Zhare, L. Sun and w-deins, Molecular docking with coforme
dependent chary physical and chemical physics 2024,34

29. Harris, D. Quantitative chemical Analysis (8ed.). New York: W.H.
Freeman and Company. PP. AP 12. (2010).

30. Hollas .J, Modern spectroscopy, 4th Ed.2004 John Wiley and sons pp.
137-151

31. Huang L, Wang D, Gao Quinexaline- based organic days for efficient
dye- sensitized solar cells: effect of different electron- with drawing
auxiliary acceptors on the Solar cell performance dyes pigments, 159.PP.(8-
7). (2018)

32. 1. Murhashis and | Kubota. The oxidation- Raldehydes in Alcoholic
Medid t.org. chem. (1998) 33, 2525-2526

33. J. march Advanced organic chemistry, 8th edition (wiley, New york),
2019.

34. J. march, advanced organic chemistry, 8" edition (wiley, New York)
2019.

35. J. otere esteification method, Reaction of Application wiley-vcit,
weinheim 2003

36. Japp - F and Wilson .C, J. Chem. Soc. 1985, 829.

37.J-keq and B. Balanyas, Corrosion of metals factors Types and
prevention, Journal of chemical Health Risks, 2024, 1,79-87

38. John A. Joule "Heterocyclic chemistry”, 5 Edition, UK A John wiley
and Sons, Ltd publication, Black well publishing Ltd (2010).

39. K, Josph, W. Buryr and S. Pacel synthesis, of Natural esters, J. Am.
Chem. Soc 1991, 113, (9) 3533-3542

40. K. M. hajlove and N. Joksimovic, Synthesis, characterization and
biological activity of some 2,4-di keta esters, Bio organic and medicinal
chemistry letters 2023, B, 12941.

124



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

41. K. Mihajloric and M.K Sonis, Synthesis characterization and tiological
activity of Some 2,4-diketo esters DNA. (Bio organic and medicinal
chemistry) letters, 2023, vol. 43,129413

42. K. shweth, B. Praveen, and K. Devendra, mechanisms. electro
chemical analysis corrosion rate and inhibitors on mild steel in an acidic
environment Results in surfaces and interfaces, 2024 vol. 16, 100258

43. L. Mengyu, F.Muhui, and 1-sun A facile syntheti method for anhydride
form carboxylic acid with the promotion TriPhenyl Phosphin oxide ACS
omega, 2022, 7, 38, 34352-34358

44. L. poosolek, A Beimasuk, synthesis and investigation of antimicrobial
activitive of hydrazi dehydrazon, Soudipharm. J 2017, 25, 1097-1102

45. L. Zhang, Aromatic hetro cyclic esters of podophyll a toxin ester, Eur.
J. med.chem, 2016.

46. L-Liu, t- cheu, and Z-Liu Compreuen Sive marine natural products
databses that facilitate drug discovery Nucleic acids Research, 2021, 49,
509-515

47. M. Alexaade and Mas-n-s synthesis Anhydrides via the thermal of
photochemical catalytis, Acs catalysis, 2025, 15, 3,2576-2583

48. M. Behpour-S- Ghoreishi and Msalrative J. of mater. Sei, 2009, 44,
2444

49. M. Bouklah, A. Altayibal - S- Kerit and B. Hammouti pyrazine
derivative as corrosion inhibitor for Steel in sulphuric acid Solution Applied
surfule science, 2005, 242, 399-406

50. M. Bouklat A. Attayibut and B. H Apyrazine derivative as corrosion
inhibition for steel in sulphuric acid solution applied surface Science,
2005,242,399-406

51. M. Khan, Siddigres and Tarannu Nsynutke and Biological activity of
hydrizde derivative, J. Drng med 2017 ,11, 21

> [ | <



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

52. M. lwran, development of Green Corrosion inhibitor for steel
Protection engineering, Technology and applied science research, 2025, vol.
15,1

53. M. Muhanmed and A-yalcin Molecular docking, principles, aduances
and it applications in drug discovers Letters in drug design (2024), 21,3,480

54. M. prabakanan and S. Hyuukim Aster koraiensis astonte cosint inhibit
of mild steel in sulfuric acid. J. of industrial and Enginnering chemistry
2017,52, 3,52

55. M. Rad, A. Mehridhnars, A. Fassihicnid F chaseues study molecular
docking methologies, J. of theoretical and computational chemistry 20109,
178, (4)

56. Moayad N, Fahmi S, Al-Qadisiya for pur Sciences (2005)

57. Moayad. N. and Teba moayad Synthesis and biological evaluation of
some ami desdervative of oxazole carboxylic acids Int. J. Res, pharm, Sci,
218, 10, 537-539

58. Moayad. N. synthesis some of manuich base. Eur chem- Bull, 2023,
12(5), 2546-2551

59. Moayed. N. Synthesis some newazo compounds derivative from
pyrazine, research, Journal of chemistry and Environmental. 2024, vol. 28
2-9.

60. Molnar M, Pavic V, Sarkange B, Cacic M, Vukovic D, klen kar J,
Heterocyclic Commun (2017).

61. Muayad. N. Synthesis of derivative of thio oxo imidazoline, Journal of
kufa for Chemical science 2012 No4, 25-30.

62. N. joksimovic, 2,4. diketo esters crucial intermediates for drug
discovery, Bio organic chem, 2020

63. N. tokmovic synthesis hetro esters crucial intermediate for drug

discovery, Bio organic chem, 2026

r 126



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

64. Nukenor, B. Zhautikove and A. zhumazic synthesis and Biological
activity of new hydrazoued Base on-N. amino morphlie Molecules, 2024,
29, 15, 3606

65. P. Joseph and A. Dror, the Art and Science of Molecual docking,
Annual Review of Bio chemistry, 2024, 93, 389-416.

66. Pavia. D, L. Lampmau. G. and kriz, G, Introduction to spectroscopy,
2014, 5",

67. R. Bagir and A. aldjali synthesis, characterization and biological
activity of new esters, Journal of global pharm technology, 2018, 10(5).
490-497.

68. Richard J.k, preparation of quinoxalines, dihydropyrazine pyrazines
and piperazines using tandem oxidation processes. chemical
Communication, 18:2286-2287. (2003)

69. Ronald Grigg, J. chem. Soc. chem, Commun. 50, (1987).

70. Ronald Grigg, J. Chem. Soc. chem. Commun. 180, (1984).

71. S. Blar, Reactivity of pyridinium chlorochromate Adsorbed on neutral
Aluming under solvent- Freed Conditions Tetrahedron, 2003, 59,3443-
3498.

72.S. Feng, research progress in the synthesis of esters, Earth and
Environmental science. 2020, 440, 2019.

73.S. Feny research progress in the synthesis of esters, material
application and chemical engineering 2020, vol. 440, 22019

74.S. Ravianadren and E-kartheyna, Microwave synthesis, Green
chemistry, 2011, 602.

75. S. Ravichand and E. harthic, Microwaves radiation, an electromagnetic
radiation™ India J. Hetro, 2011, 602, 105.

76. S. Tunio, S. Munir, M. Ayaz and F. Ahmed Corrosion Tesling and
strategies to inhibit corrosion, Journal of Engineering and industrial
research, 2024, 5(4), 204-227

> [ | <



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns olaall

77.Sato N, Six-membered hetarenes with two identical heteroatome.
Product class.

78. Sayyab A, Lawson J. J. Chem. Soc. (c), 406, (1968)

79. S-Feug, Research progress in the synthesis of esters, Earth and
Environmental Science 2020, 440

80. Sobhi R, EL-Sayed M, Synthesis surface Properties and inhibiting
action of novel nonionic surfactants on c-stell Corrosion in (1M) HCI
solution, chem, Eng. Commun. 203(6) 758-768. (2016)

81. Stibinin - chemspider. Royal Society of chemistry, Retriered 11 June
(2018).

82. Strecker A, Ann, 123, 363, (1862)

83. Sukalyn. D, Sabitup and K Michr Coxidation permanganatic synthetic
and mechanism spets, tetrahedron (2009), 65-707-739

84. Taylar E.C. Dumas D. J, Pteridines, 48. utilization of 3,3- dimethoxy-
2-Pyrrolidinopropene for the synthesis of folic acid, N2-acetyl-7-folic acid,
and 5-deaza-7- folic acid. The Journal of organic chemistry, 46(7): 1394-
1402 (1981).

85. World Health organization Global Tuber culosis Report (Geneva:
WHO)-(2019).

86. Wus L, Jiang J, Ding X, Hoc M, Lou Y and Fan GJ. Pharm. Biomed
Anal-168. 44-54-(2019)

87.Y. F. Zhu and y. y. weis Solvent - contolloed Copper - Catalyzed
oxidation. Eur. J.org.chem. 2013, 21, 4503-45

88. Yaylayan V.A, Wnorowski A. The role of B hydroxyl-amino acid in
the maillard. (2002).

89. Zhang M, wade A, Sun mod of action of pyrazinamide: disruption of
my- Mycobacterium tuberculosis membrane transport and energetic by

pyrazinoic acid. Ant micro (2018)

r 128



RO I EIICES. . veeeeercneeeeerssseesssnsesesssnssssssssssssssnsesessnnsssssssssssssnnssssssnsasessnns laad)

90. Zitko J, Jam Pilek J, Dobrovolny L, Svobodova M, Kunes J, and
Dolezal M.Bio organic Med. Chem. Lett. 22, 1598-1601(2012).



Summary
The study aims to prepare new analoye of some esters and anhydrides
derived from Pyrazine compounds which is considered an important
furctional group in organic and medicinal chemistry molecular doching
techniques were used to study how these compound interact with their
biological targets at the molecular level. which may contribute to the In
designing drugs more effective against eancer and other biological
activities.
The study included six section
Section 1:
This path included the preparation of homogenous and heterogeneous
benzoin compound (A; — A,) by reacting aromatic benzaldehydes with
ethanol in the presence of sodium cyanide, according to scheme (1)

e 4,4 -dimethyl benzoin

e 4- methyl benzoin

e 4-methyl-4-chloro benzoin

e 4-methyl-4-bromo benzoin

e 4-di methyl amino-4-methyl benzoin

e 4-methyl-4-nitro benzoin

e 4-hydroxy-4-methyl benzoin
Section Il:
This path included the preparation of Pyrazine compound (B, — B) by
the stricker degradetion process of the x-amino acid Alanine with
benzoine compounds by the Fusion and solvent method. schem (1)
Section I11:
This path included the preparation of carboxylic acid by reacting Pyrazine
compounds substitution methyl group by using KMno, and H,So,

Catalyst - schem (2)

2 <



Section IV:

This path included the preparation of new esters by reacting carboxylic
acid compound with alchol methanol, ethanol and propanol compound by
microwave method schem (3)

Section V:

This path included the preparation of anhydrides compounds by reacting
some carboxylic and compounds with acetic anhydride. Schem (3)

All the aforementioned reactions were monitored using Thin layer
chromatography (TLC) and enaracterized spectroscopically (FT —
RIR,*HNMR,13CNMR, C.H.N) as well as some physical method such
as melting point.

Section VI:

The thesis included the biochemical evaluation of the synthesized
compounds primarily based on the results of molecular docking between
the target protein and study biological activity of two types of bacteia and
the physical activity (corrosion) of Some prepared compounds has been
studied and it has demonstrated a hiyt inhibition of corrosion of some

metals
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Schem (2) shows the preparation of carboxylic acid compounds
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