Available online at www.derpharmachemica.com

[F o Ogl
Y
L =w=l

\

** De/.
**ed

ISSN 0975-413X Der Pharma Chemica, 2016, 8(6):40-48
CODEN (U SA)Z PCHHAX (http://derpharmachemica.com/archive.html)

Synthesis and Biological Study of Hetero (Atoms an@ycles) Compounds

Nagham Mahmood Aljamali

Chemistry Department, Faculty of Education, Iraq

ABSTRACT

Our study is concerned with synthesis of (fivearsiiseven ) -membered cycles which were prepavedrigaction
between di ketone compounds like( di phenyl priBAHdi ketone) with ethyl methyl ketone to prodatieene
compound containing di ketone groups, which readth di amine compounds through closure and egtibn
reactions to give various cyclic compounds contagndi nitrogen atoms in same cycle like diazepiaesaven
membered ring and diazine as six membered ringoéimelr various cycles. The structure of compourids(] have
been characterized by melting points, TLC and spkanalysis (FT.IR , H.NMR, C.H.N°*C.NMR -Spectra ) , then
study of antimicrobial activity.
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INTRODUCTION

Nitrogen heterocycles are a special interest, dribeomost important activities are the effectifeanti-viral ,anti-
microbial drug. Such as diazepam, oxazepam , wdriefound to be associated with various biologacailvities .

Hetero cyclic compounds containing more than onaitvtbgen atoms have excellent biological actigitighich
have attracted many researches attention in theyksr. These compounds, like the other membershef
benzodiazepine series, have been widely appliethespeutic agents due to their anti-cancer, ctmdio ,anti
inflammatory properties.

Various diaze cycles are well known to possessiplogical activities, are widely used in pharmadealt drugs as
muscle relaxant, hypotonic, analgesic.

In the recent years, there has been a growingeisitém cyclic compounds thanks to the developméatrmumber of
efficient synthetic methods that make their prefianamore hetero cyclic compounds.

This reaction supported on micheal addition througaction betweem—carbon atom (bearing hydrogen atom)

adjacent carbonyl group with carbonyl group in otlsempound, after that, cyclization step with diiaen
compounds to yield diaze compounds [2-10].
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MATERIALS AND METHODS

All chemicals used (purity 99.95 %) , FT.IR- spactrwere recorded on shimadzu 8300 , KBr -discNMR-
spectra & (C.H.N)—analysis’C.NMR -Spectra were recorded in Canada ., meltigtp were determined in open
capillary tubes by electro thermal 9300 LTD , U.K .

Synthesis of compound [1] :

A mixture of benzoyl acetophenone (0.1 mole , 28 with 2 —butanone (0.1 mole , 7.2 gm) were tehander
reflux for (2hrs) in presence absolute ethanok,rraction mixture poured on cold water , precipitaas filtered &
recrystallized from ethanol to give compound [1]968

Synthesis of compounds [2-6] :

Equimolar amounts (0.01 mole ) of compound [1] (@) #eacted with one of [(0.32 g of hydrazine §.96 gm of
quinidine) , ( 0.46 g of methylene di amine ),§®g of ethylene di amine ), ( 1.08 g of phenyldhamine )] were
heated under reflux for (3-6) hours in presencealmolute ethanol, after that , the precipitate Willesred &

recrystallized from ethanol to yield compounds [2&spectively,(86,87,85,86,87)% respectively .

Synthesis of compounds [7,8] :

Equimolaramounts (0.1 mole ) of phenylene di an{it@8 g) was reacted with one of [(10 g of acetgtane)
,(22.4 g of benzoyl acetophenone )Junder reflupiasence of absolute ethanol , the precipitate filtased &
recrystallized from ethanol to give (85, 87) %cofnpounds [ 7,8 ] respectively .

Synthesis of compounds [ 9,10 :

A mixture of equimolar amounts (0.01 mole ) of beddehyde (12 mole) with one of {(1.7 g of compodidl) ,(
2.9 g of compound [8] ) } were reacted in basic rmedwith ethanol as a solvent , the precipitalteried to yield
(88, 86) % of compounds [9,10] respectively .

Scheme (1) :synthesis of compounds [1-6]
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Scheme (2) :synthesis of compounds [7-10]
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RESULTS AND DISCUSSION

The formation of compound [1] proceed via micheddigon followed by cyclization reaction with vatie di amine
compounds to produce series of hetero cyclic comge(2-10] from (5,6,7) —membered ring .

The structures of these compounds were confirmg@byR ,H.NMR **C.NMR ,(C.H.N)—analysis}.

Table (1) : (FT.IR) —data (cm') of compounds [1-10]

Comp. | l.Ren (Important Group )

No.

[1] (CQ) carbonyl of ketonel728 ,(CH) aliphatic :2908 ,(HC=C) alker3046

[2] (C=N) imine group :1616 ,(CH) aliphatic :2930 ,(Q=t&ene :3085 ,(C-N) endocycle :1520 .

[3] (NH,) amine :3358 ,(C=N) imine group :1639 ,(C-N) enynde:1498 ,(HC=C) alkene : 3058 ,(CH) aliphati®0R .
[4] (C=N) imine group :1625 ,(C-N) endocycle :1540 ,jGtiphatic :2935 ,(HC=C) alkene :3075 .
[5] (C=N) iminegroup :1622 , (C-N) endocycle : 1536H] aliphatic : 2908 , (HC=C) alkene : 3025 .
[6] (C=N) imine group :1630 ,(C—N) endocycle : 15384j@liphatic : 2940 , (HC=C) :3097.

[7] (C=N) imine group :1622 (C-H) aliphatic : 2920 endocycle : 1543

[8] (C=N) imine group :1627, (C-H) aliphatic : 29450 endocycle : 1552

[9] (C=N) imine group1622 ,(CH) aliphatic :2908 ,(-N) encocycle :1548 ,(HC=C) alken3025

[10] (C=N) imine group :1620 ,(CH) aliphatic :2972 ,(Q-@hdocycle :1533 ,(HC=C) alkene :3095 .

Their FT.IR-spectrum , showed an absorption band at (1728Jatue to (-CO-) carbonyl of ketone in compound
[1] , which disappears & other bands appeared #6%6-1639) , (3025-3097)}cfndue to (C=N) imine group
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&(C=C) alkene , respectively in compounds [2-1GJbsorption band at (3358)&ntue to (NH) amine group (
Seema ., AnithaEet al) in compound [3] , andeptiands are summarized in table (1) and figuré¥(1-
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Fig(1). FT.IR of Compound [1]

Fig(2). FT.IR of Compound [3 ]
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Fig(3). FT.IR of Compound [5 ]
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Fig(4). FT.IR of Compound [9 ]
Table (2) *H.NMR —data (byom) of compounds [1-10]

Comp. | HINMR (pmsoy (Importance Peaks )

No.

[1] 1.87(=C-CH) ; 1.76 ,2.78 (=CH-CH;) ,7.28-7.67 (ph-) protons of phenyl rings .

[2] 1.82 (=C-CH) ; 1.95, 2.04 (=CH-CH;) ; 6.75 —7.40 (ph-) protons of phenyl rings .

[3] 4.6 (-NHy) ; 2.78 (Ckg) ; 2.25 . 2.35-CH,—CHg) , 3.77 (MCH ) endo cycle ; 6.6— 7.60 (pt-) protons of phenyl rings
[4] 3.48 (N-CH-N) ; 2.10 (=C-CH) , 1.94 , 2.05 (=CH-CH;) ; 6.76—7.48 (ph-) protons of phenyl rings .
[5] 4.20, 3.80, 3.76 (N-CHCHN) ; 1.98 (=C-CH) ; 1.86 , 4.02 (=CH-CHs); 6.58—7.63 (Ph-) protons of phenyl ringg .
[6] 1.78 (=C-CH) ; 1.93, 4.09(=CH-CH;) ;6.63-7.37 (Ph-) protons of phenyl rings.

[7] 2.02 (N=C-CH) ; 1.90 (N=C-CH) ; 7.02—7.39 (Ph-) protons of phenyl rings .

[8] 1.97 (N=C-CH) ; 6.66—7.44 (Ph-) protons of phenyl rings .

[9] 2.72 (N=C-CHjy) ; 4.36 (CH=C) alkene ., 7.-7.58 (PI-) protons of phenyl ring

[10] 4.89 (CH =C) alkene ; 6.84—7.58 (Ph-) protons @&fmplirings .
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\\/

Fig(6).*H.NMR of compound [5]

Their 'H.NMR—spectra showed important peaks &t{(1.27-1.95 ) ,(1.76-2.78), (6.56—7.67)} due t@tpns of
{(CH3) methyl grouft®, (GHs) ethyl group , (ph-) phenyl groups} respectivetycompounds [1-10] , peaks(at.6
, 6 3.77 due to (-NK, N-NH) in compound [3] , peaks at (3.48) and (3,3.42) due to {(N-CEN) & (N-CH—
CH,—N)} respectively in compounds [4,5] respectivel pther signals of functional groups show in tbédwing ,
table (2) and figures (5 ,6).

Their **C.NMR - Spectra
The measurements indicate to formation of compgeuin this work ,as shown in figures (7, 8), 9
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Currant Data Parametars
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Fig(7 ): 13C.NMR — Spectra of Compound [1]
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Fig(8 ): 13C.NMR — Spectra of Compound [ 4 ]
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Currant Data Parametars
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Fig(9 ): 13C.NMR — Spectra of Compound [ 10 ]
Their (C.H.N)-analysis& melting points :
it was found from compared the calculated datdn witperimentally data of these compounds ,the tesutre
compactable , the data of analysis , M.F & melpiogits are listed in table (3) .

Table (3) :physical properties & (C.H.N)—-analysis bcompounds [1-10]

Comp. m.p Calc. /Found.
No. M.F (+2) C Name of compounds % 1% N%
; 82.014| 6.474
[1] CigH160> 164 2—methyl-1-dibenzoylbutene 81873l 6313|

83.211| 6.569 | 10.218
83.042| 6.385| 10.089
[3] CaoH21N3 220 4,6—diphenyl-5—one—isobutyI-Z—amino-l,3—diazime;g'Sg; ggig ig?gé
83.333| 6.944 | 9.722
83.194| 6.771| 9.603
83.443| 7.284| 9.271
83.303| 7.127 | 9.106
| 85.714| 6.285| 8.000
'85.53. | 6.067 | 7.82¢
76.744| 6.976 | 16.279
76.537| 6.715| 16.115
85.135| 5.405| 9.450
85.025| 5.286| 9.291
83.076 | 6.153 | 10.769
82.891| 6.038| 10.557
87.500| 5.208 | 7.291
87.398| 5.046 | 7.127

[2] CigH1sN> 189 3,5—diphenyl-4—one—isobutyl-1,2 —diazolidine .

[4] CaoH20N> 202 4,6—diphenyl-5—one—isobutyl-1,3—diazine .

[5] C21H22N, 215 5,7—diphenyl-6—one—isobutyl-1,4—diazepine

[6] CasH2oN; 235 5,7—diphenyl-6—one—isobutyl-1,4-benzodiazepin

[7] C1iH12N; 222 2,4—dimethyl-1,5— benzodiazepine.

[8] CaHieN2 250 2,4—diphenyl-1,5 — benzodiazepine.

[9] CigH16N2 265 2,4—dimethyl-3—styrene -1,5— benzodiazepine.

[10] CasH20N2 283 2,4—diphenyl-3—styrene -1,5-benzodiazepine.

Assay of Antimicrobial Activity

All chemical materials like( agar for bacteria , ,petri dish ) and bacteria supplied from bioilalgollege of
education. Antimicrobial activity was tested by fhier paper disc diffusion method against gramwsipive bacteria
(Staphylococcus aureusgnd gram negative bacteriBsgudomonas aerugingsa 0.1 ml of the bacterial
suspensions was seeded on agar .To determine amminhibitory concentration(MIC) for each compoufid0]
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were ranged between (6-28)mg/ml by dissolved iIBMSO) and preparation 0.1mg/ml standard antibiotic
amoxyline as positive standard and reference .

The positive results or sensitivity were establish® the presence of clear zone of inhibition acbuattive
compounds which were measured with a meter rulediameters were recorded based on (mm), the assays
performed with two replicates .Generally, The tssghowed that the compounds[1-10] have gduolitory
effect against tested bacteria as compardd synthetic antibiotic Amoxyline.

Table (4) showed the zone of inhibition of the canpds[1-10] in this study ranged (from 28 to 6) nffnom

results, we noted that the compounds[2-4] havedrigimtibacterial activity again&.aureus and P.aerugindsa
due to the presence more than one of nitrogen stéin their structures of five and six memberied) more
than seven membered ring as diazepine. Consdguirse compounds become more effective in pitating

proteins on bacteria cell walls. These atoms foyardgen bonds with cell wall protein and hence trdging the

cell membranes, these compounds had abroad aetilzhetctivity .

Table(4):Antibacterial activity of the compounds[1410].

Compounds[1-10] diameter of zone(mm)
G+: Staphylococcus. aureus | G-: Pseudomonas. aeruginosa
compounds[1] 10 6
compounds[2] 28 23
compounds|[3] 24 21
compounds[4] 24 20
compounds[5] 22 17
compounds[6] 20 17
compounds[7] 19 14
compounds[8] 20 12
compounds[9] 18 11
compounds[10] 18 8
Amoxyline** 30 26
*Minimum Inhibitory concentration (MIC)of compourjdls(5mg/ml).
*Amoxyline (0.1mg/ml) .
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