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Abstract

A simple and efficient synthesis of [4-(3, 4-dimethylphenyl)-5, 6, 7, 8-tetrabromo-1-oxo-1H-
phthalazin-2-yl] -acetic acid hydrazide (IV) has been carried out. The obtained hydrazide
(IV) has been used in synthesis of some interesting heterocycles such as pyrazolone,
thiazolidinone,pyrimidine,benzoxazine lactam, rhodanine, quinazoline, benzoxazinone(VIII—
XVII). Some of the prepared compounds tested for in vitro antibacterial activities. Among
those tested, many compounds showed good antibacterial activities.

Keywords: Phthalazinone, Pyrazolone, Thiazolidinone, Aazidtie, Quinazoline,
Pyrimidine derivatives and antimicrobial activity

INTRODUCTION

The synthesis of new heterocycles containing ptirdamoiety are examples of nitrogen
heterocycles that possess exciting biological piogse[1-3].

Phthalazine have been reported to possess antisant{4-6]' antifungal activity[7]and
vasorelaxant activities ® . Additionally, phthalazines have recently beemporéed to
potentially inhibit serotonin reuptake and are codeed as anti-depression agents [9,10]

RESULT AND DISCUSSION

In the present work, the phthalazine derivaf{iv¢ has been obtained via the condensation of
the aroyl benzoic acifl) with hydrazine hydrate in boiling ethafbt2 The structure ofil)

was inferred from elemental analysis and the IRspm, which showed stretching bands at
3309 , 1706 and1620 ¢hcorresponding to NH ,C=0 and C=N groups respelgtivEhe
H'NMR spectrum revealed the appearance of singletabigtd 7.2 ppm attributed to the
amidic proton (NHCO), in addition to signals at 7.45-7.67 ppm attributed to 3 aromatic
protons and singlet at 2.34(s,6H,2Ar-gIEIMS showed the molecular ion peak at m/z 566.
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Substituted Phthalazine was prepared by reactin@ pfwith chloroacetyl chlorideo give
chloroacetyl derivativelll) . The IR spectrum of compountdl showed stretching bands at
1751, 1685cn corresponding to the C=0 of acid chloride and@+® of cyclic amideThe
H*NMR spectrum of compoundll ) revealed singlet at 2.34 attributed to the two methyl
protons and the methylenic protons appearedl 475ppm (-N-CH-CO) also the aromatic
protons appeared &7.45-7.67.such HNMR data agreed well with the proposed structure.

The structure of the acid chloride derivati¥g) was further supported by its reaction with
hydrazine hydrate in boiling ethanol, the corresiog hydrazide derivativglV) was
obtained The IRspectrum oflV) which revealed the disappearance of C=0 of adiaricle

at 1751crit and the appearance of one broad band at 1705 to the C=0 of amide and
bands at 3263, 3312 chassigned to the NHNHyroup. In addition, the EIMSpectrum of
(IV) revealed m/z 553 which is consistent with” MBr which decomposes to give the
different fragments.

The hydrazidgIV) reacted with phenyl isocyanatéin boiling benzene to give Hshenyl
amino carbonyl [4-(3, 4-Dimethyl-phenyl)-5, 6, #te8rabromo-Il-oxo-2H-phthalazine-2-yl]-
acetic acid hydrazideV. The IR spectrum, showed stretching bands at 3299cm
corresponding to NH group.’NMR spectrum exhibit multiplet signal at 7.45-7.67 doe3
aromatic protons, singlet signal at 6.0 correspogpdio NHNHCO protons and another
singlet due to CONBgHs proton.

When the hydrazid@dV) and the acetyl acetone were fused together at@&fadve the acetyl
acetone monohydrazongVI). The structure of\(I) was confirmed from IR spectrum,
showed stretching bands at 3127,1722,1704 and f668ae to NH, C=0 of ketone ,CO of
amide and C=0 of cyclic amide . TH¢ NMR spectrum exhibit singlet at 2.34 due to 3H of
COCHs, 2.1ppm due to N=C-GHand 2.5 ppm due to 2H of GEIOCH; .

In a similar manner, fusion of mixture of acetic acid hydrazide IV and acetic ahide at
160 °C afforded acetoxy-N-acetyl-N"-[2-(4-(3,4-dittm@-phenyl)-5,6,7,8-tetrabromo-I-oxo-
2H-phthalazine-2-yl)-acetyl]-hydrazid@/Il) in 60% vyield. The formation ofVIl) was
confirmed by microanalytical and the IR spectrumichhrevealed the appearance of two
bands at 1675, 1741 cndue to the C=0 of amide and acetoxy C=0 grougseively.

Cyclocondensation of the acid hydrazidgd/) with ethyl acetoacetate in absolute
ethanol[14] afford 5,6,7,8-tetrabromo-4-(3,4-dimgpimenyl)-2-[2-(5-methyl-3-ox0-2,3-
dihydro-pyrazol-1-yl]-2-oxo-ethyl)-2H-phthalazindrgVIIl) . The IR spectrum of VIII )
showed stretching bands at 3327, 1722 and 166Gmresponding to OH and C=0 groups
respectively. The'HNMR spectrum of the compounVIll) revealed the appearance of
different singlet signals at 2.30, 2.34, 4.31and 11.40 ppm corresponding tq.[@3#fzole,
two Ar-CHs, NCH,CO- and hydroxyl proton respectively. The EIMfectrum revealed an
[M-2] * at m/z 702.

It is interesting to investigate the behavior ot thydrazide (V) towards aromatic
aldehydes[15,16Dp obtain corresponding arylidir{X) which contain C=N to investigate its
behavior towards aliphatic and aromatic mercaptenter Michael reaction conditions. Thus,
treatment of compoundV) with series of aldehydes such as anisaldehyde , furfpral
chlorobenzaldehyde and piperonal , afforf®d3, 4-dimethyl-phenyl)-5,6,7,8-tetrabromo -I-
0x0-2H-phthalazine-2-yl]-acetic acid [(1-aryl) mglidene] hydrazide derivative@Xa-d).
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The IRspectrum ofiXa) (Ar =CgH4-OCHs) showed stretching bands at 3303 and 1704 cm
corresponding to NH and C=0O groups, respectivelye HNMR spectrum oflXc (Ar
=CgH4-Cl) revealed the appearance of singlet signal4 fpm due to the olefinic proton of
the methine group N=CH-Ar.The EIMSpectrum of(IXc) showed the two isotopic
molecular ion peak at m/z 760,762 together withftagmentation pattern complying with
the structure assigned for the product.

The behavior of activated double bond in the hyoinaZlXa) towards sulphur nucleophiles
has been studiéd in the present investigation when hydrazéix) was allowed to react
with thiophenol in the presence of a few dropsipépdine, the produdtX) was formed. The
IR spectrum ofX) exhibited stretching bands at 3170, 1722 and b&73attributed to NH
group and two C=0 groups , respectively.

On the other hand, when the hydrazghéa) was allowed to react with thioglycolic acid,
addition to C=N takes place first, followed by dyation and the thiazole nucleus attached to
the side chain of the phthalazine derivati®d) was afforded. The IRspectrum ofXI
showed the presence ofC=0 of cyclic amide at 1680, 164¥,NH at 3184 and> OH at
3363 cn. Such IR data illustrate that phthalazidé)(is present into three tautomeric forms
a, b and c as follows:

r Ar r Ar

Br Br

N *Ar, “Ar
i Ny
~ - - I

B NCH,CONH ~— NCH.C-NH—N
r Br Il =
O«
Br [¢] ~
(¢] Br o H—o

(a) (b)

|

(c)
The tautomers (a) and (b) are stabilized via hyeindgonding, while the tautomer (c) is more
stable than (a) and (b) due to keto form which @sarstable than enol form.[18,19]

Furthermore the author and others investigatedbgtgavior of compoundlX) towards
cycloaddition reactiort§ thus cholroacetyl chloride cycloadded to the Bdmase(IX) in

dry dioxane in the presence of tri ethyl amine asatalyst to afford N-(3-chloro-2-(4-
methoxyphenyl)-4-oxoazetidin-1-yl)-2-(5, 6, 7, &&bromo-4-(3, 4-dimethylphenyl)-1-
oxophthalazin-2(1H)-yl) acetamide(XlIl). The IR spectrum displayed strong absorption
bands at 3183 cth(NH), bands at 1701 and 1687 traquivalent to(C=0) groups of cyclic
amide and lactam ring respectively.

The compoundlV) could be converted into dithiocarbam#&ll) when it stirred with a
mixture of carbon disulfide and ammonium hydroxadeoom temperature. the IR spectrum
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showed strong absorption bands at 3428'and 1267cm’due to NH , C=S groups

respectively. EIMSpectrumshow (M) at m/z 729.

Conducting our interest in developing program fioidging the behavior of dithiocarbamate
compound (XIll) towards alkylating agents such as methyl iodideoider to prepare

monomethyl (XIV') and dimethyl derivativegXV).

Attempts were effort to cyclize the monomethyl campd (XIV) by refluxing with

anthranilic acid afforded N-(4-oxo-2-thioxo-1,2-gdro quinazolin-3(4H)-yl)-2-(5,6,7,8-
tetrabromo-4-(3,4-dimethylphenyl)-1-oxophthalaz{di?)-yl)acetamide (XVI) . When the
foregoing reaction was applied using potassium séltanthranilic acid and dimethyl
derivative (XV), N'-(4-oxo-1H-benzo[d][1,3]oxazin-2(4H)-ylidene)-8;6,7,8-tetrabromo-4-
(3,4-dimethylphenyl)-1-oxophthalazin-2(1H)-yl) agdtydrazide (XVII) was obtained.

The reaction of compoun(IIl) with sodium chloroacetate in aqueous medium folkbvre
acidification with concentrated hydrochloric aciffoaded N-(4-oxo-2-thioxothiazolidin-3-
yh-2-(5, 6, 7, 8-tetrabromo-4-(3, 4-dimethylpheénytoxophthalazin-2(1H)-yl) acetamide
(XVIII) . The IR spectrum showed strong absorption bands328 2ni' due to NH of
hydrazine group , at 2857 &2925 ¢rdue to CH aliphatic , at 1714 émattributable to C=0
and at 1255 cthcharacteristic for C=S group .

Antimicrobial activity

The antimicrobial activity of some of the synthesizcompounds was determingdvitro
against a variety of bacteria.

The tests were carried out using disc diffusionhodf20].

The compounds were dissolved in DMF, and activigntioned on 1000ppm. Agar plates
were surface inoculated uniformly from fresh braetiiture of the gram +ve and gram —ve
bacteria.

The discs were incubated at 5°C for 1 h. to peguodd diffusion then incubated at 28°C for
24 h, and the zones of inhibition were measured.

Table (1): Antimicrobial activity of some synthested compounds 1V, 1Xa, XI and XII.

Antibacterial activity
Compound Gram +ve bacteria Gram -ve bacteria
Basillus | Streptococci Klebsiella Escherechia
Subtilis Pneumoniea Coli
v - - - -
IXa - - - +
Xl +++ +++ ++ +++
Xl + + ++ ++
Control - - - -

The data obtained in table (1) indicate that thetisty compoundlV ) is biologically inactive
against gram +ve and gram —ve bacteria. The act¥ithiazolidinongXl) is higher than the
activity of the rest of the prepared compounds evidthiff basglXa) showed no activity
against gram +ve bacteria and exhibit only weakviigtwith Escherechia Coli. The B-
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lactam derivative (XII ) has weak activity against Gram +ve bacteria whilews moderate
activity against Gram -ve bacteria.

Table (2): Antimicrobial activity of some synthesied compounds XIII, XVI, XVII and

XVIII.
Antibacterial activity
Compound Gram +ve bacteria Gram -ve bacteria
Basillus | Streptococci Klebsiella Escherechia
Subtilis Pneumoniea Coli
Xl e+ - + -
XV -+ - - -
XVII - - - -
XVIII ++ - + -
Control - - - -

It is quite clear from table (2) that, the activitiythe prepared compoun@slil, XVI, XVII
and XVIII ) against gram +ve and gram —ve bacteria, canrbaged as follow:

- Using Streptococci and Escherechia Coli all the poumds showed no activity.

- Using Basillus Subtilis, the compoundsli{) and(XVI) exhibit strong activity, the
decrease in potency is noticed as we pass froomooaaring XVIII to XVII) .

- UsingKlebsiella Pneumoniea, all the compounds are inactive excegitl andXVI)
that showed weak activity.

CONCLUSION

The screening results revealed that the compoundsd, X1, XI1I, XL, XVI,XVILXVII have
significantly antimicrobial activity ,however tlempound XI is higher biologically active
against gram +ve and gram —ve bacteria ,while comg® XI1,XVI exhibit strong activity
against Basillus Subtilis and compounds XII,XVIlhasved moderate to considerate to
antibacterial activity against the most employedaoisms , but the data indicate the
compounds IV ,IXa,XVIl is biologically inactive agest gram +ve and gram —ve .

MATERIALS AND METHODS

Experimental

All melting points are uncorrected. Elemental asaly were carried out in the
Microanalytical Center, Cairo University.IR spec(kBr) were recorded on a Bruker FTIR
spectrophotometer arféi-NMR spectra were recorded in (DMSOgahdCDCL;) on Varian
Gemini spectrophotometer at 200 MHz and Varian Merspectrophotometer at 300 MHz,
using tetra methyl silan (TMS) as an internal refee EIMS were performed at 70 ev with
Shimadzu GCMS (QP1000 EXKEharacterization and physical data for the synieesi
compounds are listed in tabl@s4.

4-(3, 4-Dimethyl-phenyl)-5, 6, 7, 8-tetrabromo-2H-pthalazin-l-one II:

A mixture of 1 (3.4g; 0.006mol) and hydrazine hyeér®8% (2.7 ml; 0.036 mol) in ethanol
(50 ml) was refluxed for 3 hours. The reaction migtwas allowed to cool and the separated
product was filtered and dried. Crystallizationtbé crude product from dioxane, afforded
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(I . Yield 62 %, m.p.272 °C, Anal. Calcd. for;6810BrsN>O ,Calculated : C 33.96 , H
1.78 ,Br 56.48 , N 4.95, Found : C 33.91 ,/61Br 56.42 ,N 4.91. IR(KBr)c’rJn ,3309
(NH) , 3061 (CH,aromatic) , 2916 (CH,aliphatic) arti706 (C=0) . ‘H-NMR
(200MHz,DMSO-d&) ppm. 2.34(s,6H,2Ar-C§), 7.45 (d,CH),7.57(s,CH) , 7.67(d,CH) and
7.2 (s, 1H, NH ). Mass:m/z = W66 (81.3%) M*-H 565(100 %) ,551,537,511,496.

[4-(3, 4-Dimethyl-phenyl)-5, 6, 7, 8-tetrabromo-1-xo-IH-phthalazin-2-yl]-acetyl
chloride IlI:

A mixture of phthalazin€ll )(1g), chloroacetyl chloride (5 ml) was refluxed # hours on
steam bath. The reaction mixture poured into waed then the mixture was allowed to
stand at room temperature overnight. The collest#ul was filtered off, washed well with
water and dried. Crystallization from Pet.-ethéd-(®0) affordedlll). Yield 98 %, m.p.240
°C , Anal. Calcd. for gH1:Br,CIN,O; , Calculated : C 33.66, H 1.73, Br 49.76, N 4.36, CI
5.52 , Found : C 33.61, H 1.70, Br 49.72, N 4.385@9 . IR(KBr)cm' , 1751&1685
(2C=0)."HNMR(200MHz,DMSO-@ 8)2.34(s,6H,2ArCH),4.75(s,2H,CH),7.45(d,CH),7.57,
(s, CH), and 7.67(d, CH).

[4-(3, 4-Dimethyl-phenyl)-5, 6, 7, 8-tetrabromo-l-so-IH-phthalazin-2-yl]-acetic acid
hydrazide IV:

A mixture of the acid chlorid€lll) (6.4, 0.01lmol.) and hydrazine hydrate (0.015 mol,
0.75ml) in ethanol (50 ml) was refluxed for 10 h&@ufhe reaction mixture was allowed to
cool and the separated product was filtered aneddiCrystallization of the crude product
with benzene, affordedV). Yield 69% , m.p.220°C , Anal. Calcud.foridEl14BrsN4Os.
Calculated: C 33.89, H 2.21 ,Br 50.10, N 8.78,rebuC 33.83, H 2.30, Br 49.81, N 8.72 .
IR(KBr)em™ 3263, 3312(NH and NJ 3021(CH, aromatic), 2916(CH, aliphatic)
and1705(C=0)."H-NMR (200MHz, DMSO-d68) 2.34 (s,6H,2ArCH), 4.09(s,2H,CHh),
4.22(2H,NH),7.45(d,CH),7.57(s, CH) , 7.67(d, Cldihd 9.08(1H,NH). Mass :m/z = (M-Br)
553(100%), 133, 105 and 77 (48%).

N-Phenyl amino carbonyl [4-(3, 4-Dimethyl-phenyl)-5,6, 7, 8-tetrabromo-I-oxo-IH-
phthalazin-2-yl]-acetic acid hydrazideV:

A mixture of the hydrazidel{) (6.39, 0.01mol) and phenylisocyanate (0.04 mol,MlBin
dry benzene (50 ml) was refluxed for 10 hours aarst bath. The excess solvent was
evaporated and the reaction mixture was recrysgallifrom methanol, afforde(y/). Yield
71% , m.p.170 °C , Anal. Calcud.ford,4BrsNsO3; . Calculated : C 39.66 , H 2.53 , Br
42.22, N 9.25. Found : C 39.62 , H 2.50 ,Br 42.19 9.22. IR(KBr)cni 3299 (NH) and
1644 and 1711( 2 C=OYHNMR(200MHz,DMSO-¢ &) 2.34 (s, 6H, two Ar-Ch,
4.09(s,2H,CH2) : 6.0 (s,1H,NHNED),7.45-7.67(m,8H,aromaticprotons), 9.26
(s,1H,CONHCgHs) and 10.08(s,1H,CHONH).

[4-(3, 4-Dimethyl-phenyl)-5, 6, 7, 8-tetrabromo-Il-&o-IH-phthalazin-2-yl]-Acetic acid [I-
methyl-3-oxo-butylidiene]-hydrazide VI:

A mixture of the acetic acid hydrazid®/) (1.9 g, 0.003mol.) and acetyl acetone (2ml) was
heated in an oil bath at 160 °C for 8 hours .Treedumixture was then treated with ethanol
and filtered. The crude product was crystallizenhfrtoluene. Yields0% , m.p.190 °C , Anal.
Calcud.for GsH20BrsN4O3 . Calculated : C 38.37 , H 2.80, Br 44.39, N 7H@&und : C 38.28

, H 2.81 ,Br 44.08 , N 7.71. IR(KBr)cm3127 (NH),1722, 1704 and 1669 (3C=0).
'HNMR(200MHz,DMSO-¢ 3) 1.49 (s,3H, O=CC}J, 2.25(s,3H, N=C-Ch), 2.34 (s, 6H,
two Ar-CHg), 2.5(s,2H,CHCOCH;), 4.09(s,2H,N-_CHCO), 7.45(d,CH), 7.57 (s,CH)
7.67(d,CH) and 10.58(s,1H,NH).
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Acetic acid N'-acetyl-2-(5,6,7,8-tetrabromo-4-(3;4imethylphenyl)-1-oxophthalazin-
2(1H)-yl)acetohydrazonic anhydride VII.

A mixture of the hydrazidélV) (1.9g; 0.003mol) and acetic anhydride (10ml) weftuxed

for 7 hours. After cooling, the reaction mixturesyaoured into water; the solid obtained was
washed with water several times and crystallizedhfiPetroleum ether/ ethanol.Yield 60 %,
m.p.200 °C, Anal. Calcd. for ,&H1gBrsN,O, ,Calculated : C 36.60 , H 2.51, Br 44.2¥ ,
7.76 , Found : C 36.58 ,H 2.48 ,Br 44.24 N 7IREKBr)cm™® 3288(NH) ,1675 (amide
C=0) and 1741 (acetoxy C=OYHNMR(200MHz,DMSO-@ &) 2.04(s,3H, NHCO-C}),
2.12(s,3H,0CQCH , 2.34 (s, 6H, two Ar-Chj, 3.2(s,2H, CH), 7.45(d,CH),7.57(s,CH),
7.67(d,CH), and 10.58(s,1H,NH).

5,6,7,8-Tetrabromo-4-(3,4-dimethylphenyl)-2-(2-(5-4%droxy-3-methyl-1H-pyrazol-1-yl)-
2-oxoethyl)phthalazin-1(2H)-one VIII:

A mixture of the acetic acid hydrazid®/) (0.6g; 0.001mol), ethyl aceto acetate (0.126 ml;
0.001mol) was refluxed in ethanol (20ml) for 12 t®uON cooling, the separated solid was
fillered off and crystallized from dioxane. Yieldd 8%, m.p.288 °C, Anal. Calcd. for
Ca2H16BraN4O5 ,Calculated : C 37.53 , H 2.29, Br 45.40 ,7.96 , Found : C 37.48 H
223 Br 4534 N 7.91. IR(KBr)chh 3227(OH),1722and 1665 (2 C=0) |,
'HNMR(200MHz,DMSO-¢ &) 2.30(s,3H, CH), 2.34 (s, 6H, two Ar-Ch) , 4.31(s,2H,
CHy), 6.1(s,1H, CH 7.45(d,CH), 7.57(s,CH) , 7.67(d,CH), and 11.40{sOH)

[4-(3, 4-Dimethyl-phenyl)-5, 6, 7, 8-tetrabromo -bxo-2H-phthalazin-2-yl]- Acetic acid
[(1-aryl) methylidene]- hydrazide 1Xa-d:

A mixture of the acetic acid hydrazid#Vv) (6.34; 0.01mol), the appropriate aromatic
aldehyde, namely, anisaldehyde, furfural, 4-chloeozaldehyde and piperonal (0.01 mol.)
and few drops of piperidine was refluxed in boiliethanol (20 ml) forl2 hours. After
cooling, the collected solid crystallized from tr@per solvent

IXa : Crystallization from dioxane, Yield 71 %, m.p.1%0, Anal. Calcd. for &H20BrsN4O3
,Calculated : C 41.30 , H 2.67,Br 42.27 /Ni1 , Found : C 41.23 \H 2.66 ,Br 41.98
N 7.36. IR(KBr)enT 3303 (NH) and 1704 (C=O%INMR(200MHz,DMSO-¢ 5) 2.34(s,
6H, two Ar-CHs) , 3.83(s,3H,0CH), 4.14 (s,2H,NCHKHCO), 7.06-7.84 (m, 7H, aromatic
protons) , 8.51(s, 1H, N= CHr) and 10.8 (s,IH,NH) .

IXb : Crystallization from ethanol ,Yield 79 %, m.p.28D, Anal. Calcd. for &H16BrsN4O3
,Calculated : C 38.58 , H 2.25, Br 44.64 /82, Found : C 38.41 ,H 2.22 ,Br 44.59
N 7.80. IR(KBr)cri*3133 (NH) and 1696 (C=0).Mass m/zZR04(4.02%)and 583(100%).

IXc : Crystallization from ethanol ,Yield 85 %, m.p.19%C, Anal. Calcd. for
CosH17BrsCIN4O, ,Calculated : C 39.48 , H 2.25, Br 42.08 7.37 , Cl 4.66 ,Found : C
39.34 H 2.22 ,Br 41.90 ,N 7.32, Cl 4.62 , IR(KBn)t 3207 (NH) and 1659 (C=0).
'HNMR(200MHz,DMSO-¢ 8) 2.34(s, 6H, two Ar-Ch ,4.14(s,2H,NCHKCO), 7.45-7.90
(m, 7H, aromatic protons) , 8.46(s, 1H, N=-@#H and 10.5 (s,IH,NH) . Mass m/z="M60
(3.2%) and 583 (100%).

IXd : Crystallization from ethanol ,Yield 82 %, m.p.198, Anal. Calcd. for &H1sBrsN4O4
,Calculated : C 40.55 , H 2.36, Br 41.51 /N8, Found : C 40.40 ,H 2.25 ,Br 41.35
N 7.12. IR(KBr)cn 3190 (NH) and 1650 (C=OJHNMR(200MHz,DMSO-@ 8) 2.34(s,
6H, two Ar-CH), 4.09(s, 2H, NCHCO), 7.45-7.77 (m, 6H, aromatic protons) , 8.54(3,
N= CH-Ar) and 11.07 (s,IH,NH)
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N'-(4-Methoxybenzyl)-N'-(phenylthio)-2-(5,6,7,8-tetabromo-4-(3,4-dimethylphenyl)-1-
oxophthalazin-2(1H)-yl)acetohydrazide X :

A mixture of the benzylidene derivativgXa) (0.75 g; 0.001 mol), thiophenol (0.165g;
0.0015mol) and anhydrous aluminum chloride (0.5g¥ wefluxed in dry DMF (20 ml) and
three drops of piperidine for 20 hours. The reactiixture was then poured into water and
the precipitated solid was filtered. The residue washed with water then with hot ethanol.
The crude product was crystallized from dioxaneel®¥i43 %, m.p.300 °C, Anal. Calcd. for
C3oH26BrsN4O,S ,Calculated : C 44.73 , H 3.03,Br 36.80 6.47,S 3.70, Found : C
44.59 H 3.18 Br 37.06 ,N 6.28, S 3.73 IR(KBm) 3170 (NH), 1673 and 1722(2C=0)
'HNMR(200MHz,DMSO-¢ &) 2.0 (s, 1H, NH amine),2.34 (s, 6H , two Ar-§H3.83
(s,3H,0-CH) , 4.09 (s,2H,NCHKCO) , 4.95 (s, 1H, NH-C¥) , 6.87-7.67(m,12H,aromatic
protons) and 8 (s, 1H, NH Sec. amide).

[4-(3, 4-Dimethyl-phenyl) -5, 6, 7, 8-tetrabromo-Isxo -IH-phthalazin - 2-yl]- N-(4-oxo-
2anisyl- thiazolidin —3- yl)-acetamide XI:

A mixture of(IXa) (0.75 g; 0.001mol), thioglycolic acid (0.165g; @1Bmol), and anhydrous
aluminum chloride (0.5g) was refluxed in dry DMP(@&hl) and three drops of piperidine for
20 hours under a calcium chloride guard tube. Haetion mixture was then poured into
water and the precipitated solid was filtered. Tégidue was washed with water then with
hot ethanol. The crude product was crystallizednfrBet.-ether (80-100). Yield 65 %,
m.p.213 °C, Anal. Calcd. for »gH,,BrsN4,O,S ,Calculated : C 40.51 , H 2.67, Br 38.50,
N 6.75,S 3.86, Found : C 40.50 ,H 2.60 ,®53 ,N 6.81,S 3.81, IR(KBr)ch3263
(NH), 3004 (CH aromatic), 2918 & 2854 (CH aliphaticand 1680 (C=0).
'HNMR(200MHz,DMSO-¢ &) 2.34 (s, 6H , two Ar-Ch), 3.38(s,3H,0-Ch) , 3.95(s,
2H,CO-CH-S) , 4.09 (s,2H,NCKCO) , 5.92 (s, 1H, CH-S) .5.59 (s,IH, N-CH-Ar)7,26-
7.67(m,8H,aromatic protons) and 8 (s, 1H, NH).

N-(3-chloro-2-(4-methoxyphenyl)-4-oxoazetidin-1-ytp-(5, 6, 7, 8-tetrabromo-4-(3, 4-
dimethylphenyl)-1-oxophthalazin-2(1H)-yl) acetamideXIl:

A mixture of the benzylidene derivatiy&Xa) (1.5 g; 0.002mol), triethyl amine (0.84 ml;
0.006mol) was dissolved in dry benzene or dry diexaAdd chloroacetyl chloride (0.64 mi;
0.008mol) drop wisely to the reaction mixture watirring through 1/2 hr. complete stirring
for 3 hrs.The-precipitated solid was filtered, wedhwith dry benzene or dioxane.
Concentrate the filtrate then pour in petridishcifigstallize the formed solid from Pet.-ether
(80-100). Yield 67 %, m.p.142 °C, Anal. Calcd.fosld»:Br,CIN,O, ,Calculated : C 40.39
,H 2.54, Br 38.39, N 6.73 , Cl 4.26 Found : C 0,8 2.50 ,Br 38.34 , N 6.71, Cl 4.21,
IR(KBr)cm™3183 (NH), 1701 and1687 (2C=GHNMR(200MHz,DMSO-¢ 8) 2.34 (s, 6H

, two Ar-CHg), 3.38(s,3H,0-Ch) , 4.13(s,2H,NCHCO) , 5.0(d, 1H,CHAr propiolactam),
5.45(d, 1H,CHCI propiolactam), 6.34-7.67(m,7H,aromatic projonand 8 (s, 1H, NH).
Mass: m/z = M832 (1%) and 77 (100%).

Ammonium 2-(2-(5, 6, 7, 8-tetrabromo-4-(3, 4-dimetfiphenyl)-1-oxo phthalazin -2(1H)-
yl) acetyl) hydrazinecarbodithioate XIII:

To a solution of the hydrazide compound)( (0.01 mole, 6.34 g), in ammonium hydroxide
(40 ml), 2 ml of carbon disulfide was added drogeyiand left overnight, the solid product
formed was filtered off and recrystallized from Rether (80-100) to givéXlll). Yield 52
%, m.p.196 °C, Anal. Calcd. for »§:8BrsNeOsS, ,Calculated : C 31.03 , H 2.34, Br
41.29 ,N 10.86 ,S 8.28 Found : C 31.10 ,H 2B3141.50 ,N 10.52, S 8.60, IR(KBr)cm
3423 (NH), 3080(CH, aromatic), 2915(CH, aliphatj08, 1688 (2 C=0) and 1267 (C=S).
'HNMR(200MHz,DMSO-@5)2.3(1H,NH
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amine),2.34(s,6H,2ArC#),4.15(s,2H,CH),4.22(2H,NR),7.45(d,CH),7.57(s, CH) , 7.67(d,
CH) and 10.08(1H,NH Sec. amide). Mass: m/z Z\WR9(1.6%) and (M- S) (1.4%).

Methyl 2-(2-(5, 6, 7, 8-tetrabromo-4-(3,4-dimethylpenyl)-1-oxophthalazin-2(1H)-yl)
acetyl) hydrazine carbodithioate XIV:

To a solution of dithiocarbamate compou@dlIl ) (7.27 g, 0.01 moles), in DMF (30 ml),
(0.93 ml, 0.015 mole) of methyl iodide was addéxd teaction mixture was refluxed for 7
hours. Then cooled reaction and poured into iceld water, then the separated solid was
filtered off, washed well with water and dried. Restallization from dioxane, afforded
(XIV) . Yield 90 %, m.p.298 °C, Anal. Calcd. fop16BraN4O,S, , Calculated : C 32.99 ,
H 2.21,Br 43.90,N 7.69,S 8.81, Found 3296 ,H 2.20 ,Br 43.93 ,N 7.66,S 8.79,
IR(KBr)em™3291 (NH),3080(CH, aromatic), 2920 & 2949(CH, aifib), 1709 (C=0)
and1258(C=SIHNMR(200MHz,DMS0O-¢8)2.0(1H,NH

amine),2.34(s,6H,2ArC#),2.55(s,3H, S-Ch , 4.10(s,2H,CH), 7.45(d,CH),7.57(s, CH) ,
7.67(d, CH)and 10.0(1H,NH Sec. amide).

Dimethyl 2-(5, 6, 7, 8-tetrabromo-4-(3, 4-dimethylpenyl)-1-oxophthalazin-2(1H)-yl)
acetylcarbonohydrazonodithioate XV:

To a solution of dithiocarbamate compoupdil) (7.27 g, 0.01 moles), in DMF (30 ml),
(2.9 ml, 0.03mole) of methyl iodide was added, rdection mixture was refluxed for 7 hours.
Then cooled reaction and poured into ice - wateentthe separated solid was filtered off,
washed well with water and dried. Recrystallizatioom dioxane, afforde@XV). Yield 83
%, m.p.347 °C, Anal. Calcd. for »{H1gBrsN4O,S, ,Calculated : C 33.99 , H 2.44 , Br
43.07,N 7.55,S 8.64, Found : C 33.96 ,H02Br 43.03 ,N 7.56S 8.69, IR(KBr)cm

1 3214 (NH) , 3056 (CH, aromatic), 2924 & 2943(GHiphatic ) and 1675 (C=0).

N-(4-Oxo0-2-thioxo-1,2-dihydroquinazolin-3(4H)-yl)-2(5,6,7,8-tetrabromo-4-(3,4-
dimethylphenyl)-1-oxophthalazin-2(1H)-yl)acetamide XVI:

A mixture of monomethyl compounXIV) (7.42g, 0.01 mole), in DMF (30 ml) and (1.37
gm, 0.01 mole) of anthranilic acid was refluxed ®rmours. Then cool, concentrate, the
separated solid was filtered off, washed well withter and dried. Recrystallization from the
ethanol, afforded(XVI). Yield 47 %, m.p.244 °C, Anal. Calcd. fogli/BrsNsOsS
,Calculated : C 39.08 , H 2.14, Br 40.00 8N6,S 4.01, Found: C 39.02 ,H 2.10 ,Br
40.05 N 8.79,S 4.04, IR(KBr)éhB210(NH), 3023 &3072 (CH, aromatic), 2924 (CH,
aliphatic) and 1663 (C=OJHNMR(200MHz,DMSO-¢ ) 2.34(s,6H,2ArCH), 4.0(1H, C-
NH aromatic),4.9(s,2H,C}), 6.99-7.67(m, 7H. aromatic protonand 10.0(1H,NH Sec.
amide).

N'-(4-oxo-1H-benzo[d][1,3]oxazin-2(4H)-ylidene)-2§,6,7,8-tetrabromo-4-(3,4-
dimethylphenyl)-1-oxophthalazin-2(1H)-yl) acetohydazide XVII:

A mixture of dimethyl compoung@XV) (7.56g, 0.01mole), in DMF (30ml) and (1.37 gm,
0.01mole) of anthranilic acid. Then 0.01 mole otgssium hydroxide in 2 ml water was
added to the reaction mixture. Reflux for 5 hotinen cool, concentrate, the separated solid
was filtered off, washed well with water and drid@ecrystallization from acetic acid
,afforded(XVII) . Yield 56 %, m.p.300 °C, Anal. Calcd. for,8:7BrsNsO, ,Calculated : C
39.88 , H 2.19,Br 40.82, N 8.94, Found38.84 ,H 2.15 ,Br 40.80 ,N 8.90, 3330
&3252(NH), 3057 (CH, aromatic), 2929(CH, aliphaie)d 1658(C=0).
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N-(4-oxo-2-thioxothiazolidin-3-yl)-2-(5, 6, 7, 8-teabromo-4-(3, 4-dimethyl phenyl)-1-
oxophthalazin-2(1H)-yl) acetamide XVIII:

To an aqueous solution of sodium chloroacetate 1(Ofole,7.27 g, 0.01 mole)
dithiocarbamate compounXIlll ) was added portion wise during 10 minute withristg.
The stirring was continued at room temperaturedfars. Then a hot solution of concentrated
hydrochloric acid (66 ml) and water (26 ml) was @dldOn cooling a precipitate was formed
which was filtered off and recrystallized from etb& ,afforded (XVIII ). Yield 42 %,
m.p.199 °C, Anal. Calcd. for »,¢H:4BrysN4,OsS, ,Calculated : C 33.45 , H 1.87, Br 42.38,
N 7.43,S 850, Found:C 33.22 H 1.74402 N 7.30,S 8.77 . IR(KBr)ch8323
(NH), 3080(CH, aromatic), 2857 & 2925 (CH, alipleyitil714 (C=0) and 1255 (C=S).
'HNMR(200MHz,DMSO-¢ 8) 2.34(s,6H,2ArCh), 4.11 ( s,2H,SCH), 4.3(s,2H,CH),
7.45-7.67(m,3H. aromatic protora)d 10.9(1H,NH Sec. amide).
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Scheme for synthesis
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