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Thesis Title: “Synthesis of 5-bromo-6-Amido uracil from Orotic acid”

Abstract |

In the view of the extensive biological activities of various 5 and 6-
substituted uracils and related pyrimidine derivatives, a facile method for
the synthesis of a number of 5, 6-disubstituted pyrimidines were developed
(Scheme-1). 2, 4-Dichloropyrimidine-6-carbonyl chioride 2 was
synthesized by refluxing Orotic acid 1 with phosphorus oxychioride and
phosphorus pentachloride. Compound 2 underwent substitute reaction with
different substituted aromatic amines to give 2, 4 - Dichlore - 6-
substituted phenylamido pyrimidine 9-14. 2, 4 - dichloro - 6- substituted
phenylamido pyrimidines were converted to the correspundinglg dimethoxy
pyrimidine 15-19 on treatment with sodivm methoxide in methanol. The
bromination reaction was attempted by several methods but only NBS-
TFA-TFAA method pave the desired products 20-23, The strulctm'es of the
synthesized products were established from their analytical and

spectroscopic data. |
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SUMMARY

Investigations incorporated in this dissertation entitled “Synthesis of 5-
bromo-6-amido uracl from orotic acid” has been presented in fmiar chapters.
In chapter 1, background of biologically important and the important
synthetic reactions involved in the synthesis are presented. Chapter 2 and
Chapter 3 deal with the detailed methodology and experimental procedure
for the synthesis of pyrimidine compounds. Chapter 4 deals with the
biological test of the synthesized products.

In Chapter 1 the impertance and synthesis of 5- and 6:substituted
pyrimidine derivatives are presented. 5- and 6-substituted heterocyclic
compounds are great interest, because of their occurrence in nature and
their outstanding pharmaceutical and medicinal activities. Although
various methods have been developed previously for the synthelsis of 5 and
6 substituted derivatives, there was no method for the synthesis of 5-
bromo-8-amido uracils as per our review.
|

In Chapter 2, results and discussion for the synthesis of 2, 4-
Dichloropyrimidine-ﬁ-carbonyl chloride 2; 2, 4 - Dichloro - 6- substituted
phenylamido pyrimidines 9-14; 2, 4 - Dimethoxy - 6-, substituted
phenylamido pyrimidines 15-19 and 2, 4 - Dimethoxy — 5-bromo-6-
substitited phenylamido pyrimidines 20-23 are described as shown in
Schemes 1-4, Structures of all of these synthesized compounds have been
established on the basis of their UV, IR, "HNMR, “CNMR and elementary
(C, H, & N) analysis data.

vit
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In chapter 3, all the experimental procedure and analytical data are
reported. This chapter also contains references and important spectra of the
synthesized compounds. |

™,

In Chapter 4, introduction, methodology, results and discussion, references,

and conclusion of biological test of the synthesized product]s are presented.
Fifteen synthesized pyrimidine analogy have been tested for antimicrobial

viti



activity agatnst five gram-positive and eight gram-negative bacteria as well

as three human fungal pathogens. Among the tested compounds, 3-

bromopyrimidine derivatives (20-23) exhibited relatively greater inhibitory
|

activity against most of the tested organisms.

In Chapter 5 conclusion of the thesis is described. ’
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Prefatory Note

Analytical or laboratory grade solvents and chemicals were ubed in all
experimenis and these (Orotic acid, POCL;, PCls, TFA, TFAA, NBS, Brs,
Pyridine, etc) were procured from E. Merck, Germany and Fiuka,
Switzerland. Reagent grade of Chloroform, n-Hexane, Methanol etc were
purified by distiflation at the boiling point of the respective solvent.

Petroleum ether used during this research work had boiling point 40-60°C.

Purification of Reagents and Products

Drying of Methanol:

About 1.25g of clean and dry magnesium turnings and 0.125g of iodine
were placed in dry 500 mL round bottle flask containing 30 to 40 mL of
reagent grade methanol. The flask was then fitied with a condenser
carrying a calcium chloride guard tube on the top. The mixture was
warmed untii the todine disappeared; heating was cg:}ntinuetl:l until afl
magnesium was converted into pasty methanolate. About 230 mL of
commercial grade methanol was then added to the flask and refluxed the
mixture for an additional hour. The resulting mixture was distilled off and
the first 10-15 M1 of distillate was discarded. Then the dry methanol was
collected into a receiving flask from which it was stored into an air tight
bottle.

Mg + 2CH;0H — Mg(OCH;,), + H,
Mg (DCHg}z - H?_D —* 2CII3OII + ME(OH)Z

Drying of Synthetic Products:
All organic extracts were dried over anhydrous sodium suifate (Na;50,)

before concentration.



Physical Analysis

Determining of Melting Point:

Melting points were determined on Gallenkamp {]éng]and} melting point
apparatus and p:arafﬁn il bath. | ..

Tnfra-red (IR) and Ultra-violet (UV) Spectra:

The Infra-red spectra were recorded on KBr dise or films with a Shimadzu
FTIR Spectrophotometer and UV spectra were recorded in dry ethanol
with a Shimadzu UV Spectrophotometer at the Department of Chemistry, .
BUET.

Nuclear Magnetic Resonanec (NMR) Spectra:

The NMR Spectroscopy is widely used for the detailed investigation of an
unknown compound. With the help of this spectroscopy the structure of
unknown compound can determined. '"HNMR (400 MHz) and “CNMR
(100MHz) spectra were recorded in deuterio chloroform (CDCly) with a
Bruker DPX-400 Spectrophotometer (400 MHz) using tetramethylsilane as
an internal standard at the Bangladesh Council of Scientific and Industrial
Research (BCSIR) laboratory, Dhaka, Bangladesh.

Elementary Analysis:
Elemental analyses were perﬂ}nﬁed on a Parkin-Elmer 240C analyser from

Nagoa City University, Japan.
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Intreduction

1.1A.

In the past few years the antiviral chemotherapy area has witnessed a
remarkable production of antiviral compounds, particularly in the domain
of the uracil bases and the nucleoside analogues. The acquired
immunodeficiency syndrore (AIDS) was first recognized in 1981 ' and
has since become a major world wide epidemic. After the discovery that
human immunodeficiency virus (HIV) is the causative agent of AIDS ***

® numerous compounds have been rcported to inhibit the application of

a4 vet only four agents

human immunodeficiency virns (HIV) in vitro
have at this time been formally Licensed (in the USA} for clinical use in
the treatment of AIDS®. These are zidovudine (3'-azido-2',3"-dideoxythy
midine or azidothymidine 1 [AZT]; Retrovir), didanosine(2’,3-
dideoxyinosine 2 [DDI1]; videx)?, zalcitabine (2',3'- dideoxycytidine 3
[DDC]; Hivid ), and stavudine (2°,3’-didehydro-2",3"-dideoxy thymidine
4 {D4T]; zerit).

0
0
HMM]/EHJ 0 NI,
)\ N . HN
o ) fﬁ> ;ﬁ A
0 HO— N N o N o o
_U * w
. 0
M3 — —

2)) (2) (3) (4)
AZT, 1 DD, 2 DDC, 3 DA4T, 4

The viral enzymes that have critical roles in the life cycle of the human
immunodeficiency virus type-1(HTV-1) is the key target in the research

for cffective drugs useful for AIDS therapy. One such enzyme is reverse

CH;



Introduction

transcriptase {RT) which contains both a DNA polymerase activity that
can use either RNA or DNA as a template and a ribo nuclease H acivity
9 A number of inhibitors of HIV-RT have been developed

12

Generally these inhibitors can be divided into two classes:

1. Nucleoside analogues such as AZT 1 and DDC 3.

2. Non nucleoside RT inhibitors (NNRT1) such as tetrahydroin dazo
r4,5-1-jk] [1,4] benzodiazepin - 2 - (1H) — one (TIBO} 5 and 1 - [ ( 2-
hyroxyethoxy) methyl | - 6 - {phenylthio) thymine (HEPT) 6.

0
HN—
CH;
N HN |
j—cm G)\N 5@
N CH;, U\l
“Cli—CH=C] HO”
(5) Cily (6)

Here we shal} scrutinize the Bielogical importance of some potent uracils

and uridine derivatives substituted at C-5 and C-6 positions very briefly.
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1.1B. Biological Evaluation of E;Substituted Uracil Derivatives and

Nucleosides.
5-Flurouracil (5-Fu,7) and 35-fluore-2'-deoxy uridine (5-Fud R, 8)

3 are used clinically for the treatment of

developed by Heidelberger
breast colon and rectum Cancer, 5-Fu is known as an anti metabolic and
believed to inhibit thvmidylate synthase (TC) enzyme,

5-Iodo-2 -deoxyuridine {IDU, 9) is utilized clinically in the tropical
treatment of herpes simplex keradtitis '°, a sighttreatening eye infection.

It is also effective against mucocutaneous HSV infection and vaccinia

viras (VV). |

o o
F HN I
HN |
0 n)\m | D)\NI
BN P o HO
N 0 )
o” N
H OH OH |
{7 (8) (9

5-Trifluoromethyl-2 -deoxyuridine {TFT 10) is an effective inhibitor oF
HSV' and used in the treatment of herpetic Keratitis, TF|T, 10, also
exhibited in vitro action against human cytomegalo virus {(HCMU) .
5-Bromouracil [5-bromo-2, 4 ('H, *H) pyrimidinedione; 5 BrU} acts as an
antimetabolite or base analog, substituting for thymine in DNA and can
induce DNA mutation and 5-Bromo-2-deoxy-uridine is used to treat
neoplasms,

Some modified pyrimidine bases showed very different antiproliferative
effects on the investigative panel of cell lines (Table 1 and Flig. 1}. Uracil
derivatives revealed a much broader range of cell growth inhibitory
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activity compaed to cystosines. Compounds 3, 12-17, 24 did not show
any or very weak antiproliferative effect. Compounds 4 and § showed
moderate growth inhibitory activity mostly at the highest tested

concentration

) 0 0
HNJK/”,NHZ g:"rf«‘\m HNJ\/”, NH-CO-CH,-C
J\ o - DJ\N
o7 N

-9 L0

OH OH
OH OH
14 18

Scheme 3: Synthesis of C’-chloroacetylated uridine derivatives 18.
Reagents and conditions: {a} CICH,COCI, NaOH/H,0, 30 min, 0°C; 90
min, 22°C; MPLC (RP18, CH;CN/H,0=1/4) (18: 75%).

RZ R2
N"kﬂ’ Rs CHyl _ N Rs
D)\ﬁ {a} D’)\N
|
Ry
19, R2=NH2‘rR3=H 21.R1=CH3, R2=NH2, R3=H
20 Rz = NHz, R:; = GH.0H 22, R1 = CH3, RE = NHz, R3 = CHOH
23. R2 = SH, Rg =H 24 R1 = H, R2 = SCH:;, Ra =H
NHOH
NH,OH N¥
24 - A |
(b} 0" "N
H
25

Scheme 4: Synthesis of cytosine derivatives 21, 22, 25 ,and 4-
methylthiouracil 24. Reagents and conditions: {a) CH:l, [{C4Hy)NJOH,
DMF, 2 h, 22°C; recrystallization from EtOH (21: 86%);!colmnn
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chromatography (Si0,, CH,Cp/MeOH=1/1), (22: 82%); MPLC (RP18,
CH,OH) (24: 84%); (b) NH;OH, BtOH, 5 h, reflux; recrystallizarion from
EtOH (25: 78%).

On HeLa, MiaPaCa-2 and SW620 cells but not on MCF-7 and H460
cells., On the contrary, compounds 2, 6 and 18 showed rather strong
antiproliferative and cytotoxic activity on the tested cell lines, comparable
to 5-fluorouracil {5-FU). The most prominent activity was seen on Hel.a
and Mia-paCa-2 cells by 2 and 6 (Fig. 1}, which prompted us to perform
additional studies of the impact of 2 and 6 on the cell cycle of Hel.a cells,
Besides, we additionally tested 2, 6 (Fig. 1), 18 and 5-FU (data do not
shown) for their inhibitory activity on human skin keratinocytes HaCaT,
as & model of nontumorigenic cell line. Interestingly. Compound 6
strongly inhibited the growth (IC50=9 pM), while 2 and 18 did not (IC50
were > 100 and > 100, respectively). On the other hand 5-FU markedly
inhibited the growth of HaCaT cells (IC50=0.4 pM).

In contrast to uracil derivatives, in general cytosine derivatives did not
show any growth inhibitory activity (22, 25, and 27). The only exceptions
were l-methylcytosing 21 causing a weak antiproliferative effect
exclusively on the HeLa cell line and N1-tosylated cytosine 26, weakly
inhibiting the growth of MCF-7 cell line. Further experiments are heeded

NHTS
H C@SG Cl

07 N {a} i J\I

I o IIHI

R, R,
19. Ry = H 26. R, = H
21. Ry =CHa 57. Ry = CHy
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Scheme 5. Sythesis of tosylated cytosine derivatives 26 and 27,
Reacgents and conditions: (a) TsCi, pyrimidine, 6 h, 220C; column
chromatography (Si0,, CH,Cly/MeOH= 50/1) (26: 90%, 27: 88%).

Table 1: Tumor cel} growth inhibition presented as ICsq values (uM)

ICso” (WM)
Compound _ Cell lines
Hela MiaPaCa-2 SWo620 MCF-7
H460

2 4+2 1743 12+9 1542 14+1
3 >100 >100 >100 >100 >100
4 50+46 50x47 50+44 >100 >100
5 8618 R0+18 T0425 >100 >100
o 413 342 7025 =100 76220
i2 >100 >100 >100 >100 =100
13 >100 =100 >100 >100 >100
14 =100 >100 >100 =100 >100
15 30+13 >100 >100 >100 >100
16 =100 =100 =100 =100 >100
17 73426 =100 >100 >100 =100
18 1241 18+3 19+3 32418 2443
21 1245 >100 >100 >100 >100
22 =100 >100 >100 =160 =100
24 >100 >100 >100 >100 >100
25 >100 =100 >100 >100 >100
26 >100 >100 >100 274£5 =100
27 >100 >100 >100 >100 >100

5-FU" 4+1 103 042 15:£2 20,7

*(C4- the concentration that causes 50% growth inhibitien.




Introduction

P& F(-5-fluorouracil.

to explain the unique selectivity of 21 and 26 in the cell growth
inhibition.

At first, uracil has modified at the CS-position. Starting from 3-
aminouracil 1, the corresponding 5-(chloroacetyl) aminouracil 2-already
known to show antiviral activity [8]- was synthesized by treatment of
chioroacety! chloride in 1 M sodium hydroxide solution at 0°C. after
acidification with hydrochloric acid the product was obtained in high
purity by repetitive crystallization from water. Compound 2 was
converted into 5-(aminoacetly)-aminouracil 3 with concentrated
ammonia. The product was purified by column chromatography on
Sephadex G110 giving 3 in 81% yield. As shown in Scheme 1, other
uracil derivatives have been also accessible by conversion of 2. Thus,
heating 2 with N-boc-ethlenediamine in methanol under pressure at 900C
led to S5-(N-boc-ethylenediaminoacetyl)aminouracil 4. The rcaction
product was separated by column chromatography on Sephadex G10.
Coupling of 2 with boc-protecied cysteine was performed in ethanol and
2 M sodium hydroxide. The protection group was then removed by the
treatment with 1 M hydrochloric acid. Purification was carried out by
MPLC viclding  S-{2-[(2,4-dioxo-1,2,3,4,-tetrahydropyrimidine-3-
ylamino]-2-oxoethyl } -D-cysteine 5. The 3-{bis-(Z-p-
methoxybenzylthioethylJamine]acetylaminouracil 6 was synthesized by
direct condensation of the persilylated 5-(chloroacetyl)aminouracii 2 with
bis-(2-p-methoxybenzythioethyDamine [9] in acetonpitrile followed by
celumn chromatography on silica gel.

Scheme 2 shows the structure of some uridine derivatives recently
described as potential substrates of herpes simplex virus type-1 thymidine

kinase [10]. These compounds were
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0 o O
CHE__E’(
NH — 0 — -
i~ 2 & o e NH—COQ~CH,~Cl
o (a) Py 2 |
H H
1 0
) NH, e NH—CO—CH,—NH,
{0 O)\N 3 |
H
e NH—boc
NH—boc NH—CO—CH,—N~ ™"
5 HaN HNJ\/lr > H
(c) 07N 4 |
H
O
HE~HZC—CH—NH—boc NH—CO—CHy—5—CH—COOH
2 coon__ HN T NH,
(d} 07 N 5
H

EE—CHz—G—DME
I
NH (S-CH2@DME
[5-—CH2 OMe NH—CO=CH,—=N
2 "

A ( |
© N s s—cHg@oMe

also investigated in vitro by screening cellular growth inhibition on
several different human tumor cell lines. Briefly, medification of the N'-
position of the uracil molecule was accomplished by direct condensation
of the appropriate persilylated base with the chloromethyl ether 1, 3-
dibenzyloxy-2-chloro-methoxypropane and tetrabuty‘lamménium iodide
as a catalyst. Thus the nucleic bases uracil 7, 3-hydroxyuracil 8, 5-
aminouracil 1, 5-iodouracil 9, 6-methyluracil 10 and 5-iodomethyiuracil
11 were coupled to 1,3-dibﬂnzylnxy-}chlom-methnxyprclrpane in dry

dimethyl formamide with



o OBz g Q
>0
HN i Ry OBz I HN)ﬁL/Ri PdO Hﬂjjﬂi
fin- = |
DA\N R, D)\N Ry Cyclohexana 0)\N Ra
H L0 o8 £ oH
(1\/ z
OBz OH
7.Ry=H, Ry=H 7.Ry=H. Ry=H 7.Ri=H, Rp=H
8 Ry=0OH, R,=H 8 Ry =OH, Ry =H 8.R,;=0H, Ry=H
1.Ry=NH,, Rp= 1. Ry =Ny Ry =H 1.Ry=NHp, R;=H
H8R=l, Re=H %R, =1, Ra=H @.R,=l, Ry=H
10.R" = H, Ry = CHz 10.R"=H, Rs=CHs 10.R* = H, R,=CH,
11.Ry=1, Ry=CHs 11 Ry=1 Re=CH; 19.Ry =1, Rp=CHy

triethylamine vielding the o-benzylated precursors. Removal of the
benzyl protection groups with palladium oxide in cyclohexene-[1,3-
dihydroxy-2-propoxy JmethylJuracil(Amine-acyclur) 14, 5-iodo-1-[{1,3-
dihydroxy-2-propoxy)-methyltjuracil (Metacyclur) 16 ancll 5-iodo-6-
methyl- 1-[{1,3-dihydroxy-2-propoxy)methylfuracil (lodmetacyclur) 17.
Of special inetrest is the chloroacetylated uridine derivative 18 (Scheme
3) which allows a direct comparison of bielogical activity with the
corresponding uracil compound 2. The preparation of 18 was similar 10 5-
(chloroactyl)aminouracil 2, Amino-acyclur 14 was treated with
chioroacetyl chloride in agueous sodium hydroxide at 0’C for 90 min. the
purification of the reaction product was carried out using reverse phase
MPLC.

Furthermore, some cytosine derivatives modified at the NI- and N4-
position have been investigated. Methylation of cytosine 19 and 3-
hydroxymethylcytosine 20 {11] by the treatment with methyliodide and
tetrabutylammonium hydroxide solution in DMF led smoothly to 1-
methylcytosine 21 {12] and l-meth}rl-S-hydmxymethylcyt‘l:vsine 22. the
methylation of 4-thiouracil 23 under the same reaction conditions yielded
4-methylthiouracil 24 [13]. By refluxing 24 with hydroxylamine
hydrochloride in dry ethanol foilowed by treatment with| concentrated
ammonia, N4-hydroxycytosine 25 [14] was obtained (Scheme 4).

10
|



Introduciion

A tasyl group was introduced into both cytosine 19 and 1-methylcytosine
21. Therefore, compounds 19 and 21 were treated with p-toluenesulfonyl
chloride in dry pyridine yielding NI1-(p-toluenesulfonyljcytosine 26
[15,16] and 1-methyl-N4- {p-ioluenesulfonyl)cytosine 27, P{Jre products

were obtained by column chromatography (Scheme 5"

TE]-5-(2-bromovinyl) - 2'- deoxyuriding {BVDU,11) is the powerful
inhibitor of HSV-1, VZV and pscudorabies virus,”. BVDU,11 is also
active against bovid herpes virus type -1{BHV-1), simian varicella virus
(SVV) and nuclear poly hedrosis virus (NPV)'". Robins et al*?
synthesized various 5-alkynyl -2’-deoxyuridines and nbselrved that 5-
ethynyl -2’-deoxyuridine 12 exibited excellent anticancel: propertigs,
(IDsp = 0.091 pg/ml in L1210 cells) and antiviral properties’ against
HSV-1 (TDsg = 0.6pg/ml), HSV 2 (IDg=1.51g/ ml) in all primary rabbit
kidney cells in culture.

0

) .
HN cls IEE—C/EI i
] HN ~ | C=CH
}\ 1 H HN
07N 0Py Al
HO ) )
0 HO
OH OH o
(10) (11) (12)

The 5-alkynyl -2 -deoxyuridines-5"-monophosphates 13 watl'e: found to be
good inhibitors of T.S enzyme the 5-¢thynyl derivative being the most
cffective *' (Table-1). |

11
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0O
C=CR
X
o 1 o N
0—P—0
il O
O
{H1
(13)
Table-1: Inhibition of TS enzyme by compound]3. ,
R Ki (uM) B
13a H 0.1
13b CH,OH 3.0
13¢ CH,CH,;OH 1.9
13d rn-Bu 2.6
13e | Ph | 2.0

A number of 5-styrul derivatives 14 a-c¢ of d-Urd and d-UMFP were
synthesized by Bigge et al * and evaluated their inhibitory affects on
L1210 cell growth . The nucleosides 14 were found to be petent

reversible inhibitors of TS enzyme very low value of ki/km ratio ranging
from 0.035-0.08.

rl

)\ ! aR=R'=H

b R =H, R'=NO; (m)
O ¢ R =PO;2% R =Ns (m)

OH
{14 a-¢)

12
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Kundu e af* developed a series of 5-acylethynyl uracils and their
corresponding 2'-deoxyribonucleosides™ 16. Compouds 15 displayed
excellent anticancer properties in cell culture against CCRF-CEM human
lymphoblastoid cells and L12110/0 mouse leukemia cell lines 24, while

compounds 16 were comparatively less active. ‘

0
C=C—C
0 o HN |
HN = _LQ D)\N R
A Ho |
0% "N R O
H
OH
(15 a-g) (16)

R=H, Me {p), OMe {p), Cl, Me (o), OMe (o).

Compounds 18a and 15 b were found to be as potent as the parent
anticancer drug 5- fluorouracil (5-Fu} against Ehallich ascites carcinoma
(EAC) cells in Swiss Albino mice in vitro. Compound liS were also
subjected to TS-inhibition studies and compound 15b was found to be an
effective inhibitor of TS enzyme®”.

Kundu er o*® also synthesized (E)-5-(2-acylvinyl) uracils| 17 and their

corresponding 2" -deoxyribonucleosides® 18.

13
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R=H, Me (p), OMe (p), (OMe), (3. 4) .

Compound 17 showed moderate anticancer activities when tested in vitro
against CCRFCEM human lymphosoblastoid cells, HT-29 colon
carcinoma cell and L/1210/0 mouse leukemia cell and also found to
inhibit the TS enzyme. Compound 18a and 18b were found to be weakly
toxic against L1210/0 murine leukemia cells and human T—|I}?mphﬂcyte
celis (Molt4/CB CEM) compounds 18 were also tesied against various
viral cell lines and did not show any appreciable antiviral selectivity
against HIV-1 and HiV-2 in CEM cells and other viruses “'.

Although these drugs can extend the life of AIDS patients, non are
capable of curing the discase, and serious sides effects are induced. For
example, treatment with AZT leads to a suppression of bt'me—marrﬂw
tormation which often causes anemia and leucopenia, resulting in thel

need trequent blood transfusions™,

The use of DD, DDC, DA4T is associated with painful sensory-motor

2930 Eil‘ld

peripheral neuropathy, as well as acute pancreatitis
hepatotoxicity in some cases. The standard antiviral | therapy for

initiating treatment of

14
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patient with HIV infection AZT has also & very short half-life in the body,
and high doses (250 mg) must be ingested every 4h to maintain a constant
level of drug in the body. Long-term treatment of patients with all these
drugs has led to emergence of drug-resistant HIV strain®"*, more
importantly. Therefore, the need for other promising AIDS drug
candidates having improved selectivity and activity against HIV is
extremely urgent’**,

A novel class of S-substituted acyclic pyrimidine 19a-¢ synthesized by
Rakesh Kumar er af ** were found to be exhibit potent and selective in
vitro anti HBV activity against duck hepatitis B virus ({DHBYV) infected
primary duck hepatocyte at low conceniration (ECs = 0.01-0.1ug/ml
range) (19¢), the most active anti-DHBV agent, possessing a [4-hydroxy-
3-(hydroxymethyl}-1-butyl] substituted at N-1, exhibited an activity
[ECss of 0.10-0.0ug/ml] comparabie to that of reference compound (-)-B -
L-2'3-dideoxy -3’-thiacytidine (3-IC} [EC5x=0.01-0.05 pg/mi). In
contrast, reiated 5-[2-Cl-azirinyl] uracil analogues (20b,c)* were devoid
of anti-DHBV activity. The pyrimidine nucleoside (19a-c), 20b,c)
exhibited no cytotoxic activity against a panel of 60 human cancer cell

tines.

Table -2

In vitro Activity against Hepatitis B virus in primary Duck Hepalocyte
Cultures {DHBV) and toxicity stationary and proliferating cell for 3-

substituted uracil {19 a-c) and reference compounds.

15
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HO

()
HNJ‘E/C(NS}:CHE

.

RN

R {19a-c)

Ne (X IR % inhibition at |} Toxicity Cell  proliferation
10pg/mI[EC30 | CCsp(pg/ml | IC({pug/mi)

Q—-g/ml]’ |}

DHBV HFF® | Vero | HFF' Daudi,
primary duck ¢

hepatocytes

19a |0 |H | 84[0.01-0.1] {>100 {>10 |>100 >50

d 0

19b |0 {CH; |86[0.01-0.1] >100 1 »20 | 100 >50
OH 0

19c |C |CH, |93[0.01-0.05] |>100 |>20 |>100 =50
OH 0

3ITC |- |- 96|0.01-0.50] iND =10 |ND ND
0

A synthests of S5-chlere- and 5-fluoro-1-(2'-fluoro-2'-deoxy-beta-D-
ribofuranosyl)uracil {(4a and 4b) and their 2-14C analogues has been
developed. The tissue distribution of these radiolabeled compounds in
BDF1 mice bearing Lewis lung tumors has been investigated.
Compounds 4a and 4b undergo rapid blood clearance and urinary
excretion. Selective retention of radioactivity was observed in tumor
tissue, spleen, and intestine and with compound 4b also in the bone.
Maximum tumor to blood ratios of 4.2 for the 5-chloro compound 4a and
10.3 for the 5-fluoro compound 4b were observed at 4h. These
compounds were resistant to phosphorylytic cleavage and dehalogenation

as indicated by the metabolic products observed in the urine and the

16
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absence of radioactivity in the liver. The interaction of 4b with the mouse
erythrocyte transporter system was compared with physiological
nucleosides in respect to ability to effect zero-trans influx of thymidine.
The results show a competitive inhibition between 4b and the natural
nucieoside. Evidence is presented for the direct metabolic defluerination

. 100
of 5-fluorouracil to form uracil™.

Considerable anti-viral activities found in 5-metal uracil. 1,3-
Dimethyluracit (1,3-Dimel} reacts with rrans-[(CHgNHg}th{HEO}z]' to
give trans-[(CH;NH;,LP1(1,3-DimeU-C5HHONX (X = NGy, 1a, ClOy,
1b) and subsequently with NaCl to give frans-(CH;NH;),Pt(1,3-DimeU-
C5)Cl (2) or with NH; 1o yield frans-[(CH;NH,):Pt(1,3-DimeU-
CHINHHICIOs (3). In a similar way, (dien)Pt" forms [éienpt(l,a-
DimeU-C5)}' (4). Reactions teading to formation of 1 and 4 are slow,
taking days. In contrast, Hg{CH,COOQ), reacts fast with i,3|-DimeU to
give (1,3-DimeU-C5)Hg(CH;COO) (5). Both 1-methyluracil (1-MeUH)
and uridine (urdH) react with {dien)Pt" initially at N(3) and stibsequently

with either (dien)Pt" or Hg(CH;COO), |

M = frane{CHaNH)RPICT (2}
= HglUz0.CHal (8)

also at C(5) to give the diplatinated species 7 and 9 or the mixed PtHg
complex 8. C(5) binding of either Pt or Hg" is evident from coupling of

17 |



I X
Introduction

uracil-H(6) with either "**Pt or *’Hg nuclei and *J values of 47-74 Hz
(for Pt compounds) and 185~197 Hz (for Hg compounds). .J values of Pt
compounds are influenced both by the ligands rars to the uracil C(3)
position and by the number of metal entities bound to a uracil Iring. Both
2 and 5 were X-ray structurally characterized. 2: monoclinic system,
space group P2,/c, a = 15.736(6) A, b = 11.481(6) A, c = 25.655 (10) A,
B = 145.55(3)°, ¥ = 2621.9(28) A’, Z = 4. 5: monoclinic system, space
gronp P2)/c, a = 4.905(2) A, b = 18.451(6) A, ¢ = 11.801(5) A, B =

94473, ¥ =1064.77(72) A*, Z= 4", |

18
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1.1C. Biological evaluation of 6-substituted P]r'rimiﬁiim::| and its
derivatives:

6-Substituted uraci} have got much attention because of their p?ssible use
as anticancer and anti-AIDS agents 3738 Here we shall discuss the
biological activity of some 6-substituted uracil and their nucleosides.
6-(2,2-dibromovinyl} uracil 21 and 6-Ethyl uracil 22 were synthesized
and evaluated for their biological properties by Schroeder et al

Bcompound 21 and 22 showed moderate antitumor activities)
|

0 0
S Sol

|

0)\1?' C==C'—B, 0)\1:11 C=CH,
H i)
@21 (22)

|
The sotution and solid phase synthesis of substituted 2-(4-hydroxy butyl)
amino-4-(3H)-pyrimidinones 23 as H1V-1 RT inhibitors was synthesized
by Nizi et al **.The evaluated compounds 23a-c and 24a-t in enzyme
assays against recombinant HIV-1 RTS from both wild type (Wt) and
clinically relevant mutant viruses resistant to T1B(/ neoirapine (L1001,
K 103N and V106A), using neoirapine as reference drug. Th:la potentiality
of 21b to inhibit the recombinant enzymes was found to be as follows:
410(wt), 525 (L1001), 840 (K103N) and 75 (V106A) teported as ki (nm)

values.
0 | 0
B HO~K i
HDMNH/!“N R H;N)*H R
(23 2-¢) (24 a-c)

19
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23,24 (a-c) R = Me, Br, CH; Co, Me.

Saladino et af *' synthesized several new 6-oxiranyl uracil 25 a-c, 6-
methyloxiranyiuracils 26 a-g and pyrimidine derivatives 27" a-d which
were fnﬁnd to be a potent and selective antiviral against the parainfluenza

1{sendai) virus replication.

O

Me
(25 a-c)

[25a-¢] C: Ry (Ry) = Me (Ph), H (Ph}, Ph (H)

26a-g : R1 (R} [R;3] = Me (H) [H], Ph (H)[H], +-Bu (H) [H], Me (Mg)
[H], Me (Me) [H] (CHz} {(CHz)2} [H], (CH)4 {(CH2)4} [H].

27a-d: Ry{R:HR3)[Re] = (CH:)y {(CHz)} (H)[n-pr], Ph{H}{(H){n-
prlicyclohesexyl, Me{H }{Me)[cyciohexyl].

All the compounds have been assayed for antiviral activity on
parainflunza 1(sendai} virus replication in Madin Darby cnine Kidney
cells (MDCK celis) by the measure of the hamaggiutinin units (HAVY} in
the supernatant of the infected cells. The flowing structure-activity

relationships could be tentatively reported on the basis of above data;

1) The N, N-dimethyl uracil scaffold very unusual for antiviral
compound, along with C-6 substitution on the uracil ring, seems to be an
important feature for active compounds.

2} The position, the substitution pattemn, and the stereochemistry of the

oxirane ring play an important role in modulating both the activity and

20
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the toxic effect of the products. In particular, 6-oxiranyl derivation 25a,
and 25b are more active then corresponding 6-methyl oxiranyl
derivatives.

6-Vinyl uracils 28 and their corresponding uridines 29 were synthesized
by Megati et a! ** and 6- vinyluraci! 28a was found to be able to inhibit
the growth of L1210 in vitro.

O
HMN
Q }\ l /X
§) N C=_
Hz “\Y

HN
I @
0 C=C
N R
H OL1 OH
(28) (29)

28a-f: X (Y) = H{H), H (Me), H (COOE?! }, Br (COOELY), C1 (COOEL);
27 a-d : X(Y)= H(H), H (Me), H{COOEL}, Br{COQL}).

6 - (2-Bromo) vinylester 28e and 6-(2-Chloro) vinylester 28f of uracil
inhibited the cell growth but not 6-vnylester derivative 28d. In contrast
with the free base 28, the nucleosides 27 a-d were found to be

comparatively inactive.

6- Ethynyl uridine 30 was found to be barren of any cytostatic activity
against murine (L1210 and FM 34) cells and human T-lympobiast
Molt/4F and MT-4 cells in culture, while its 6-vinyi counterpart 2%9a (X=

Y= H) showed moderate activity *'.
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OHOH

(30)
A series of 6- substituted uracil acyclonucleoside was recently developed
and 1-{(2-hydroxyethoxy)methyi]-6-phenylthiothymine (HEPT,6) and its
analogues were found to be an excellent and specific inhibitors of HIV-1
virus typel. The anti-HIV-1 activity and citotoxicity of HEPT 6 were
measured and compared with the known drugs like AZT, DDC and DDA

which are under activity consideration as anti H1V agent (Table-3),

Table 3: Anti-HIV1 activity of HEPT and Nucleoside analogues in MT-4

cells.

Compound ECso(1M)* CCs(uM)’ S1°
HEPT 7.0 740 106
AZT 0.¢16 20 1250
DDC 03 40 133
DDA 6.3 890 141

[a Ecsy, effective concentration required to achive 50% protection of MT-
4 cells against cytopthic effect of HIV-1. beeyg, cytotoxic concentration
required to reduce viability of mockinfected MT-4 ceils by 50% . C8],
selectivity index (ratio of CCsy/ EC s ).

From the table-3 it is observed that HEPT shows inhibitory effect on the
cytopathogenicity of HIV-1 (HTLV-111 Bstrain} in MT-4 cells. HEPT
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also exhibits comparable effective concentration (ECsp} and cytotoxic
concentration {CCg) to DDA, but less activity and cytotoxicity than AZT
and DDC.

The inhibitor effects of HEPT against other retroviruses were observed
the high specificity of HEPT against HIV-1, uniike the common drugs
like AZT, DDC or DDA, DNA viruses and other retroviruses including
HIV-2 remained unaffected by HEPT",

The excellent inhibitory effect of HEPT against HIV 1 encouraged the
medifications of HEPT at various position (C-5,C-6, and also in the N-1
acylic chain). Anti HIV-1 activity of HEPT analogues modified at C-6
position of compound 31 is shown in Table-4. It was found that
repiacement of phenylthio group by simple alkylthio group 31 b in HEPT
afforded uniform inactivity 31c showed comparable activity.
Replacement of sulfur atom in HEPT by oxygen 3id, nitrv;ngen 3le or
halogen 31f atoms gave poor results. On the other compound 31k had
considerable effect against HIV-1.

Also modification at the c-6 modified analogues suggested the necessity

of ring structure in the c-6 position for this compound to be effective

against HIV-1¥,
0
Me
r Y
)\j ]

O
HD/\/
(31)

0
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Table 4

Compound |R Ec(pM) CCsp(pM) S1
3la SPh 7.0 740 106
31b SMe =250 >250 ~1
3lc SCelti; 8.2 664 81
31d Oph 85 345 4
3ie NHPhI =327 327 <]
31f I >80 400 =5
3lg C=CH >5.5 5.5 <1
3ih C=CP >14 14 ~1
31 CH=CH, >250 230 <1
31 CH(OH)Ph | >400 400 <1
31k CH,FPh 23 352 15.3
311 CH,CH,Pn | >444 444 <1

The modiffeation of HEPT at C-5 position by introducing methyl, 10do,

ester, amido, ethynyl or vinyl groups resulted in increasing cytotoxXicity
with comparable ECsq values (Table-5). It was observed that 5-ethyl 32i

and 5-isopropyl 30k analogues of HEPT were highly potent and selective
inhibitors of HIV-1*.

N

O N

O

(32)

24
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Table 5: Anti HIV-1 activity of HEPT analogues Modified in c-5 position

Introduction

of 32.

Compound | R | ECso{uM) | CCseluM) S
32a Me 70 740 106
32b 1 36 20 5.6
32¢ COOMe 6.6 6.6 <]
32d CONHPh 0.18 18 <1
32e C=CH =18 18 <1
32f C=CPh >3.4 3.4 <}
32g CH =CH, |>250 >250 ~1
32h CH,Ph >23 23 <1
32i Et 0.12 400 3300
32 n-Pr 34 244 72
32K I-Pr 0.063 231 3670

The N-1 acyclic side chain of HEPT was also varied and their antiviral
activities were evaluated, Tt was found that Q-acylated analogue 33b
should comparable anti-HIV-1 activity with increase in cylotoxicity with
respect to the parent compound HEPT. The deoxy HEPT analogues 32e-j
was found to be more active and among this, the N-1 ethoxy methyl

derivatives 33f showed high activity and moderate cell toxicity with

O
Y
|
G}\N SPh
R’/\\fiij

(33)

selective index”’.
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i E 1t

r
33 a-j: R= CH,0H, CH,0AC, CH,OMe, CH,OCHPn, H, Me, Et, CH.F,
CI{2N3, Pr.

33 R R, R;
a H Ei Me
b H Et Et
C H i-Pr Me
d H i-Pr Iit
e Me Et Me
| F Me Et Et

HEPT analogue 6-benzyl-1(ethoxymethyl)-S-isopropyuracil (MKC-442)
34a has been chosen as a candidate for clinical trails with AIDS patients™
and 6-(3', 5'-dimethylbenzy!)-1{ethoxymethyl}-5 ethyluracii 34¢(E-EBU-
dM) showed excellent antiviral activitty® . Novel 6- 6- benzyluracil
analogues of HEPT 34,35,36 including MKC-442 34d and E-EBU-dm
32¢ were recently synthesized and evaluated”. These results are

summarized in Table-6 together with these of AZT.

Ra
(34 a-g)
34 R R; R; R,
a H Et Me Me
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b H Et | Me Et
c H Et Me | (CHyOH
d H irr | H Et
E Me Et H Et
13 Me Et Me Me -~
g Me Et Et Et
0
} By TN i B
i x
n)\}?r R, 'HDA\(iJ
CH,SR;
(35 a-f) {36 a) (36 1)

Table -6: Antiviral activity of HEPT analogues 34, 35, 36 and AZT
against HIV-1 in MT-4 cells.

Compound EDsp'(uM)} CDso (UM) ST® \
34a >100 - - |
34b >100 - - l
3dc¢ =100 - - |
34d 0.005 118 28000

34e 0.004 100 25000 }
341 2 100 50 2
34g 13 ""130 87

35a 0.002 32 16000

35b 0.040 37 925
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35¢c 0.620 37 1850
35d 0.006 37 6200
35e 0.050 52 1.040
35f 0.004 68 17006
36a 37 32 14
36b 9.5 1 1

AZT 0.040 52 1300

a: Effective dose of compound, achieving 50% inhibition of HIV-}

antigen production in MT -4 cultures.

b: Cytotoxic dose of compound, required to reduce the proliferation of

normal uninfected MT-4 cells by 50%.

¢: Selectivity index : ratio [CDs/EDs)}

. It was observed that the

analogues 33 with Oxygen replaced with sulfur showed comparable
activities and selectivities with those found for MKC-442 34d, and E-

EBU-dM, 34e.
O
4
HN ]
Rg/lh\xN
(37 a-1)

H

Rz )‘\H
|
H

R;

La Colla er o™ developed a2 new class of non-nucleoside reverse

transeriptase inhibitors (NNRTTSs) viz. 3,4-dihydro -2-ackoxy-6-benzyn-
4-oxopyrimidies (DABOs 37). Most of these DABQ derivatives 37 were
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lacking of cytotoxicity in MT-4 cells, but selectivity inhibited the HIV-1
induced cytotathic effects (Table -7)

Table -7 : Cytotoxicity and Anti-HIV activity of DABOS 37 and 38 in

M V-infected MT4,

Compou | R R, |R; R TCCs0" [ECS0 ]8I
nd
37a H H H Me >1000 | >200 |-
370 H H H Sec-butyl | 344 5.5 62
37¢ H H H Cyclohex | 157 9.0 17
yi
37d H Me H Sec-butyl | »367 3.3 >111
J7e H Me H Cyclohex | >335 (0.8 418
yl
| 37 H Me Me Sec-butyl [ >349 |27 >129
g H Me Me Cyciohex | >320 1.1 >201
yl
37h Me Me H Sec-butyl | =350 3.1 >113
37i Me Me Me Sec-butyl | >333 0.8 =416
38a H H H H >1000 | 200 -
38b H Me H H >463 92 5
38¢ Me |Me [Me [H >410 |38 | =11
HEPT - - - - 740 7 106
AZT - - - - 80 RO00

0.01

a. CC50: Cytotoxic concentration, concentration required to reduce
viability of mock infected MT-4 cells by 509 .
b. SI: Selectivity index (ratio of CCs/ECs0).
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The size of the alkoxy chain at the C-2 pnsition of the pyrimidine ring
appeared to be a determining factor for antiviral activity ie. the
increasing length of the derivatives 37¢, 37e, 37g showed better result.
Again introduction of methyl group at the 3 —position in the benzyl
moiety led o a significant increase in both potency and selectivity 37e,
37i.

To develop a mote potential and sefective compounds, the oxygeh atom
at C-2 position of pyrimidine ring was replaced by a sulfur atom
yielding the thio analogues of DABO(S-DABOs 39)". The antiviral
activifies of S-DABOs 39 and 40 are summarized in Table 8.

(39 a-g) (40 a-c)

Table-8; Cytotoxicity and anti-HIV-1 activity of 8-DABOs 39 and 6-
Benzyl-2-thiouracils™,

Compou |R R, R, CCs ECs, SI

nd

39a H H Sec-butyl | 150 1.2 125

3% H H Cyclohex | >330 0.8 >412
yl

39¢ H | Me Sec-butyl [>347 | 0.6 >578

39d H Me Cyclobex | =318 1.5 »212
yl

3% Me H Cytlohex | =333 0.6 »>55§
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vl
39f Me H Cyclohex | 318 0.6 >330
vyl
39 Me Me Cyclohex | >318 0.6 >350
yl
403 Me H - 258 >258 | <l |
40b H Me - 431 >108 <4
40c Me Me - 284 >102 -

Most of the SDABOs 39 were found to be non-toxic in MT4 cells and
when assayed in HI1V-1 infected MT-4 cells, it behaved like the DABOs

37 did. Hence a large alkylthio group like Sec-butyl, cyclopentyl,

cyclohexyl at C-2Z position of pyrimidine ring and methyl, ¢cyclohexyl at

C-2 position of p yrimidine ring and methyl group at the 3' position of the

benzy! moiety increased the potency of S-DABO derivatives 39 than that

of the DABO derivatives. The 6-benzyl-2-thiouracil derivatives 40 was

found inactive as in previous case.

Danel ¢t al™* generated a number of anti HIV active napthy] analogues
4la-c, 42-24 of HEPT and DABO whose antiviral activities were

evaluated.

N°" CH,NaPh

{41 a-c)

MEHNCDCH:S

0

PR I

N

31

L

CH;NaPh

0

N

A :

N
~ U

(43)

Et

CHzNaPh
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)
AR R it
N
a MeSCI; )\ |
b Et SCH, C; N CH,NaPh
c MeOOCCLE;
(44)

Vig et al‘s;‘ synthesized a novel dihydroalkoxybenzyl oxopyrimidine 45 a-
d (§-DABO} derivatives targeting the non-nucleoside inhibitor (NNI}
binding site of human fmmunn»deﬁciancy virus (HIV) reverse
transcriptase (RT} using a novel computer model for the NNI binding
pocket and test for their RT inhibitor activity in cell free assays using
purified recombinant HIV RT as weli as for their anti HIV activity in
HTL VIB infected peripheral blood mono nuclear cells >,

0 R
HN 1 Ry
N
8 N R,
Mcs) (45)
) 45 ) Ry o sz
4 H T Me -
b H Et
¢ H i-Pr
d Me T-Pr
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Compound 45 which differ from compound 45¢ by the addition of two
methy! groups to the 6-benzyl ring providing a better hydrophobic contact
with the NNI binding pocket was slightly more potent than compound
43¢ in inhibiting recombinant HIVRT. However, compound 45d failed to
inhibit HIV replication in HTL. VIIIB-infected ceils as Eflfect.ively as
compound 43¢,

Kundu ef. al.”’
[E]-6-(2-Acyl vinyl}-1-[(e-hydroxyethoxy)methyl]uracil and evaluated

recently developed the palladium catalyzed synthesized of

their antiviral and cytotoxic activities. |

- sWIN WYY

(46 a-c} (47 a-d)

[E]-6-(2-acylvinyl) uracils 46a-c were found to be poorly cytostatic
against murinc leukemia (L 1210} and murine mammary carcinoma
(FM3A)cells. However they were found to be distinctly ilnhibitt}ry to
human T-lvymphocyte (Molt 4/C8 and CEM) cells proliferation.

Compound 46b was found to be most toxic of three compounds tested.
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1.1D. Biological evaluation of 5, 6-disubstituted Pyrimidines and
reizated nucleostdes:

Pyrimidine derivatives are widespread in medicinal and natural products
chemistry. A number of commercially important drugs have been
incorporated in heterocycle.  Specially substituted pyrifidines are
vahiable intermediates for drug discovery. Particularly, the preparation of
3,6-disubstituted pyrimidines is very difficult as process reported. Several
xsymhetic routes of these compounds are known, some of them are
described here. Bergman * cycloaromatization reaction is of interest both
from a mechanistic point of view and because of its relevance to the
mode of action of enediyne antibiotics including the esperamicins;
calicheamicins, dynemicins, and kedarcidin. These DNA-cleaving
molecules are among ihe most cytotexic compounds known™ and
considerable efforts have been focused on the synihesis of analogs with

enhanced properties for chemotherapeutic application®’.

Russel and co-workers™ reported the synthesis and Bergman
cycloaromatization of three 5.6-bis {alkyn-1-yi) pyrimidine derivatives.
Their synthesis started with 6-chlore-2,4-dimethoxypyrimidine and was
not oriented to the preparation of nucleosides, Morris J. Robins et al ©
reported efficient syntheses of 5,6- bis (ethynyl) uracii derivatives and

related nucleosides from uracil or uridine, **
The respective S-iodo -1-methyluracil (50a) or 5'-0-{tert-butyldimethy-5 )

iodo -2',3'-f-iso-propylidencuridine (50b) derivatives were readily

obtained in 2-3 steps from vracil and uridine (Scheme 1)
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30 R Me 52a R =Me, B =Cyllg (79%) 542 R =Me, B =H, B = (14 H( 79%)
516 R ~Ribo 52h R = Ribo, B = CAHs(84%)— 54b R =Ribo, R =H R ={4Hs(74%)

s3aR=Me, B =TMS(96%) | LssaR=Me, B =H, R =TMS (80%)
51bR = Ribo, K = TMS (99%] 555 R = Ribo, B =1L R =TMS (57%)
S6aR = Me, B =Bz R = CiHy{46%)
s6b R =Ribo, R =Bﬁ;ﬁ‘. = CylT(7 1%)

e ;o
Riba = 5 -G- TBDMS.-2-3-C-isopropylidene-B-D-ribofuranosy] 57a R =M, ® =Bz R = TMS (82%)

R\N £ Mt\N P Me_ o
t — | forg N
PN A - ]
0 1‘;1 N, 0 T*lJ X, 07 OTNT TSy
RI R Me R Iﬁ!.-]_g Rz
53a R=Me, R = B2 R =R = GHe(74%) 61 B =R = TMS (R6% J . g
S8 R=Ribo, R = BzR <R = CsHo(71%) It A

A3 R=| = H (91%)

593 R=Me, R =H, R =R =TMS (59%)
59b R —Ribu, B - H,} =R —TMS (51%)
&DaR=Me, R ~H R =R = Gylls{75%)

Scheme 1. Reagents: (g} HC,CR/PA(D), Cull). () (iy LDA, -78C: (ii) I2, (¢) BzClAPriN
(d) NHyMcOH  CH,Nw/Et,O, (£ NIL4F/THFMeoH !¢

(64)

Sonogashira coupling 6485 of 30ab with TMS-ethyne or 1-hexyne
proceeded smoothly to give 5-alkynyl derivatives 52a-33b {79-96%). C-
6-lithiation,® followed by treatment with iodine gave 5-(alkyn-l-y1}-6-
iodo analogs 54a-55b in good yields. Coupling of 54a with 1-hexyne
afforded minor amounts of 5,6-bis(hexyn-1-yl )derivative 60a, but the

major product of this reaction was bicyclic compound 64 . Furano [ 2,3-d
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] pyrimidin-2-ones related to 64 are known byproducts of Sonogashira

.57 and variable amounts {10-15%) of

couplings 5-iodouracil subtracts
the corresponding bicyclic pyrimidin-2-ones were observed when 32a,b
were prepared from S50ab. In the case of 52ab cyclization was
minimized with optimized reaction conditions, but coupling of the 6-iodo
derivatives 54a,b was considerably slower, The longer reaction times
invariably gave furano[2,3-¢f] pyrimidin-2-ones as major products. The
furan cyclization was circumvented by N-benzoylation of 54a,b. The
resulting S6a,b underwent coupling to give 58a,b without accompanying
addition of 04 to the C5-alkynyl triple bond. Compound 53a was N°-
benzoylated to give 57a, but 59a,b underwent coupling without formation
of furano [2,3-d]pyrimidin-2-one products. Thus 59a,b were prepared
from 53a or 35b by direct coupling with {trimethyl stlyl} acetylene. The
N’-benzoy] group was removed standard conditions, and treatment of 58a

with NH;/MeOH gave 60a (75%).

Atterapts ™ to bis-desilylate 59a gave intractable mixtures. Remarkably,
N*-methylation over came this problem and 63 was obtained in 91% yield
upon treatment of 6t with NHF/MeOH. The C6-ethynyl TMS group was
selectively cleaved to give 62(77%) with NH,,‘thenzyltrieIh};lammnnium
chloride (BTAC)/THF. |

Enedivnes 62 and 63 underwent thermal Bergman cycloaromatization in
1,4-cyclohexadiene at 130"C with half-lives of 8 and 2 h, respectively
{sheme 2) compound 61 did not undergo Bergman cyclization under
these conditions, and higher temperatures resulted in significant
decomposition. Isolated yields of 65 and 66 were approximately 20%,

and decomposition of starting material contributed to the modest yields.
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0 R C}
Mu\ - Me\ R
N l 1 ,4-cyclﬂhcxadicnch N
)\ 130°C

0 I}J SN . O ITI R2
e Me

62 R:= TMS. R =H 65 R'= TMS. B = H (1,2 = 8h)

63 R'=R*=H 66 R'=R =H (1,, = 2h)

Scheme - 2
Activation energies for Bergman cycloaromatiozations have been
correlated with the a,b distance between to two terminal atkyny) carbon
atoms. Acyclic enedinynes with a,b-distances »3.5 A were unreactive at
25°C and required heating of effect cyclization. In compounds 61-63, the
a,b distance is calculated to be approximately 4.1 A. Terminally
substituted acylic cnediyvnes exhibit increased activation bariers due to
unfavorable steric interactions and entropic effects, and the relative
reactivates of 61-63 are consistent with these observations. Morris }
Robins ¢ al * have prepared 3,6-bis(alkyn-1-yl)-1-methyluracil
derivaiives and protected nucleosides via successive Sonogashira
coupling of 5-and 6G-iodo {uracil or uridine) analogs 51a,b and 56a-56b.
Coupling of the 6-iodo derivatives was sluggish and required ionger
reaction times resulted in increased fosmation of furano[2,3-4] pyrimidin-
2-one byproducts from 5-(hexyn-l-vi} derivalives S4a,b, but they were
not observed with 5-(TMS-ethyn-I-yl) intermediates 53a,b or 53a,b. The
5,6-bis(ethynl) derivatives underwent Bergaman cycloaromatization at
elevated temperatures to give quinazoline-2.4-dine derivatives 65 and 66.
Connection of the two ethynylsubstituents to form fused bicyclic uracil-
based enediyncs should significantly lower activation barriers to

Bergman cycloaromatization. |
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Recently, Yoon CM and his workers ® reported an efficient method for
the syntheses of pyrido[2,3-d]pyrimidines by the reactions of iodouracil,
having a formamidine or acctamidine moiety, with various olefins in

DMTF using a catalytic amount of palladium acetate. "'

As a continuation of this work, the reactions of iodouracils having a
formidine or actamidinc moicty 67 with various acetylenes 68 were
studied in the presence or absence of lithium chleride, which maght play a

crucial role in the reaction selectivity (scheme-3).

o
F'd OACYy, K00
JI +Ph_=_ (DALY Bllh >,
)\N /]\ PME (2\ )\
W({CHs,

6% T

6Ta:X—-H
6Th: X =CH,

Scheme - 3

The reaction of iodouracil 67a with diphenylacetyene 68a in DMF in the
presence of palladium acetate as catalyst and potassium carbonate as base
at 120°C gave two pyridopyrimidines 69a (dehydrogenated one ) and 70a
(deaminated one ) in 67% and 27% yields, respectively . The selectivity
was increased when the same reaction was tried in the presence of 1
equiv, of lithium chloride. Pyridopyrimidine 69a was obtained in 93%
vield and only amount of pyridopyrimidine 70a was observed by TLC. A
similar selectivity observed using 1 eqiv. of bromide instead of 1 equiv,
of lithium chloride. However, selectivity was not observed at when tetra-
n-butylammeonium bromide or tera-n-butylammonium chlonde was used
instead of lithivm bromide or lthium chloride. On the basis of these

experimental results, the selectivity seems to be due to the lithium cation.
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Lithium cations in this reaction might prevent the insertion of palladium

of intermediate [ (X= H) into the C-N{Mc); bond to form intermediate

11(X= H), which is necessary for the information of pyridopyridmidine
70a (scheme 4).

1 | |

Scheme -4
The reaction of iodouracils having a formamidine moiety 67a with
acetylenes using palladium acetate in DMF in the presence of lithium
chloride at 120°C gave pyrido pyrimidines with regioselectivity. The
reaction of lodouracil having an acetamidine moiety 67h with acetylenes

without lithium chloride also gave pyrdopyrimidines.

The Biginelli reaction was first reported more than a century ago and

” and involves the synthesis of 34-

recently  reviewed
dihydrooyrimimdin-2(1H)-ones of type 74 by a very simple one-pot
condensation reaction of ethyl acetoacetate 71, benzaldethde 72 and urea
73 in ethanol. However, this one-pot, one-step protocol often provides
only low to moderate yields of the target molecules 74 (scheme - 5}, in
particular when substituted aromatic or aliphatic aldehydes are

erployed.
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Me 0 1EN D H
71 73 T4
Scheme - 5

In the past decade, dihydropyrimidine derivatives have exhibited
important pharmacological properties, e.g. as the integral backboncs of
several calcium channel blockers, antihypertensive agents, alpha-la-
antagonists, and neuropeptide Y (NPY} antagonist. ™ Several improved
procures for the preparation of DHPMs (Biginelli compounds) have
recently been reported, either by modification of the classical one-pot
Biginelli approach itself. ™7 or by the development of novel, but more
complex multistep strategies, ~~ In addition, several combinatorial
approach towards DHPMs 74 have been advanced using solid-phase or

fiuorous phase reaction conditions. 5

Junlu, Yinjuan and coworker® have developed a simple and efficient
method for the direct preparation of substituted dihydrepyrimidinones
using lanthanum chloride heptahydrate as a catalyst in good yields from
readily availablc starting materials. This was a novel, one-pot
combination that not only preserves the simplicity of Biginelli's one-pot
reaction but also consistently produces excellent yields of the
dihydropyrimidine -2{1H)-ones. In the presence of the LaCl;7HO(5
mmol), the reaction of B-keto ester 1{10mmol), aldehyde 72 {10mmol),
and urea or thiourea 73 (15 mmol} was carried out in a one pot

condensation employing refluxing EtOH, which had previously been
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employed successfully in the Biginelli condensation as solvent. After the
reaction was completed, the dihydropyrimidines 74a-t precipitated from
the reaction mixture, Even for atiphatic aldehydes (i.e butyraldehyde and
iso- butyraldehyde), which normally showed extremely poor yields in the
Biginelli reaction,™® 60% and 56% yields of the corresponding
diiydropyrimidin-2{ iH)-ones 4] and 4k could be obtained.

Recently, the mechanism of the Biginelli reaction was reinvestigated in
detailed by Kappe * proposed and established that the first step in this
reaction, the acid-catalyzed formation of an acylimine intermediate
formed by reaction of the aldehyde with urea, was the key rate-limiting
step. Inlerception of the minimum ion by ethyl acetoacetate produces an
open-chain  widen  which  subsequently cyclized to  the
dihydropyrimidinones 74. Because of the 74f empty orbital in the
lanthanum ion, a complex 76 can be formed through a murdi:rﬁtive bond
and stabilized by lanthanum. 8o the proposed mechanism for the

lanthanum promoted Biginelli reaction as follows (scheme 6).

H
o OH
P’h—< N
Ph—CHO + sz«.nJ\p,]H2 — M. _NH; Hop N.__NH;
12 73 N HO \fr
s 0
75 76
.r‘]-_'a"-. ‘
j\j’\ Ph Ph !
M ™ op  BOC B:O:C M
1 H .HO I
> 0 1
wt 0 /ko Me 0
T, 5
’ Lt 74
Scheme - 6
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Thymidine phosphorylase plays an important role in angiogenesis. which
is an aftractive target for therapy of cancer and other diseases. In our
continuous effort to develop novel inhibitors of thymidine phosphorylase,
we have discovered that 6-halouracils substituted at position C5 by
certain hydrophobic groups exhibit significant inhibitory activity against
this enzyme. The most potent compounds bear a five- or six-membered
cyclic substituent containing a pi-electron system at C5 and a chlorine
atom attached at Cé. 6-Chloro-5-cyclopent-1-en-1-yluracil 7a is the most
efficient derivative in this study, with Ki = 020 +/- 0.03 microM
(Ki/dThdKm = 0.0017) for thymidine phosphorylase expressed in V79
celis and Ki = 0.29 +/- 0.04 microM {Ki/dThdKm = 0.0024) for the

enzyme purified from placenta''’.
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1.1E. Rationale:

The studies on 6 — substituted uracils have been ﬁ)und| limited in
literature. The recent pandemic occurrence of AIDS and the discovery of
6-substituted wracils, e.g. 1- {2-hydroxyethoxy methyl) — 6 —
(phenylthio) thymine (HEPT), 1, and reiated compounds, such as E-EDI1J,
11, I-EBU, TH, E-EBU-dM, IV, which acts as specific inhibitors of HIV
—1 (human immunodeficiency virus type 1), the causative aga!nt of AIDS,

have stimulated interest in 6-substituted uracil derivatives.

0
RI
N 1 R’
(}J\N X
/\/0\!
B R?
HEPT, I. X=5. R'=CH:, R*=0H, R’ =| H
E-EPU, I, X=85, R'=Et, R*=H, RY=CH;
1.ERU, IM, X=CH,, R!=i.Pr, RE=R*=H
E-EBU-dM, IV, X=CH,, R!=Ft, R*=H, R*=CH;

Some  pyrimidine derivatives, eg. 3,4-dihydro-2-alkoxy-6-(3-
methylbenzyl) — 4 — oxopyrimidine {(DPABQ), V, has shown |considerabie
activities as inhibitors of HIV-1 RT,

The cytotoxic activities of 6-vinyluracil VI against L1210 mous leukemia
cells have shown. Recently 6- acyvinyl uracils VII were found highly
cytotoxic against CCRF-CEM human lymthoblastoid cells. |



Introduction

no N

v VLR=H
VIL R = -COA7

Cr T I
S 5 o
ji | D)\N ‘ UJ\N
0" N HO— 0 HO— O
H _
- OH '
vin X x ‘

5 ~ Ethyny] - 2 deoxyuridine X] exibited excellent anticancer properties
(IDsy = 0.091 pg/mL in L1210 cells and antjvira) properties apainst HSV-
I in ail primary rabbit kidney cells in cultyre,
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In view of the significant biological activity of various 5 and 6 —
substituted wracils and related pyrimidine derivatives we became
interested in developing methods for the svnthesis of novel 35, 6-

disubstituted uracils, In this thesis a tacile method for the Syll'lthesis of a

number of 3, 6- disubstituted uracil derivatives was planned.
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Results and Discussion

2.1. Synthesis of 2, 4- Dichloropyrimidine-6-carbonyl chloride-2 from
Uracil-6-carboxylic Acid (Orotic Acid): The 6-substituted pyrimidine
was synthesized according to the reaction sequence as shown in the
Scheme 1. 2, 4- Dichloropyrimidine-6-carbonyl chloride 2 was
synthesized according to the procedure of Gershon® by heating Orotic

acid 1 with phosphorus oxychlorde and phosphorus pentachloride,

O

POCI,, PCl, Jj\ N
POC H
)\ 48 hours, 105-108°C )\ + s *

COGH ' coc!

1 Scheme-1

Mechanism-1: The possible mechanism of the formation of Acyl
Chloride from Orotic acid is given below:-

Step-1: Formation of 2, 4-dichloropyrimidine-6-carboxylic |B,Cid.

¥ OH cl
Hﬂ)j\ . H)j\ POCH, . HI/Lj\ + o,
o COOH HO CQOH ch\N’ CODH

Step-2: Electron lone pair on carboxylic acid group made a coordination

bond with vacant d-orbital of Phosphorous pentachloride.

Cl

NS /"‘\,?'CI )1
L AL ol ‘“CT P B Sk

N c" c”

8 gn cl*‘P"C'

Step-3: Chloride anion was eliminated from coordinated system and

Cl

attacked the carbonyl carbon as a nucleophile to producc the desired
product Acyl Chloride 2.
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2.2, Preparation of 2, 4 - Dichioro - 6- substituted plhenylamida
pyrimidine-9-14: The compound 2, 4- Dichlorepyrimidine-6-carbonyl
chloride 2 underwent a smooth reaction with a number ol substiturted
amine derivaiives in which the acid chioride moiety was found to react
predominantly to produce desired product 2, 4 - Dichloro - 6- substituted
phenylamido pyrimidine 9-14, as shown in the Scheme-2. The yields of
the products were very good (80-89 %). |

ci —\ X ct
N)“h HN—( 7 38 u’%
| = | — Y
' o ot
ol H’J\COCI 0°C, 12 hours cl- TN EONH@

. 3-14 ‘
X= p-NO,, p-OCH,, p-Cl, m-Cl, p-CH,, m-CHs

Scheme-2

Mechanism-2: The possible mechanism to form Amido compound from
Acyl Chloride is given below-

Step-1: Elcctron lone pair on amine group of substituted Amine attacked
relatively electro-positive carbonyl carbon to form electron deficient

Amide compound
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Acyl Chloride’l C
%

Substiktad Aniline

cl

i
-1
Cl” "N "-:Hld

W

Electron deflcient
Amide

Step-2: A proton removed from electron deficient Amide compound to

give desired product N-substituted Amide compound

5e)

cl
i
/'J‘l\)j\ H —
. |
cI N EQI“‘—QK

Electren deficlent
Amide

CNH\

H-Suhstltuted Amide

Table 1: Synthesis of 2, 4 - Dichlore - 6- substituted phenylamido

pyvrimidine derivatives 9-14;

Entry Acyl Primary Amine Products Yield
Chloride 9%
[
)L
3 9
Gl
' 22
It 2”‘@00H3 cn*”l‘ cam—@—ncm
c 4 10
r— CI
N7 iy
11 cI/J\M COCH 5 m"H“NJ‘CGNH —@—{:&1 8]
2 1
Cl o
N [
) HEN_@ A =S | 83
8 12
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2.2a. Characterization of 2, 4 - Dichlore - &nitrﬂph?nylamidn
pyrimidine-9: A yellow solid was obtained with 78.05% yield, M.P. 157-
159°C, which was moisture sensitive. The structure of the compound was
established by various speciral data. In UV (EtOH) spectrum, the Ayax
value was found 326.00 nm.

The TR {(KBr) spectrum {(page-123} of this compound| exhibiled
absorption bands at V., 3363.6 and 1691.5 cm™ for stretching of —NH-
and -C=0 groups respeciively. Vs 1544.9 cm” denoted presence of
alkene group in aromatic ring, 1506.3, 1340.4 and 860.2 cm” revealed
stretching of —NQO;, -C=N and -C-Cl! groups rcspectiv?ly mn  the

compound.

The 'HNMR Spectrum (page-121) assigned chemical shift for the
determination of molecular structure of the compound 9, it was observed
that two protons doublet at 7.96 (d, 2H, J= 7.68 Hz, Ar-H) revealed
presence of two aromatic hydrogens, & 8.18 (s, 1H, Ur-H) indicated one
pyrimidine hydrogen at C-5 position, & 8.29 (d, 2H, J= 7.64 Hz, Ar-H) for
two benzene hydrogens, chemical shift 9.77 (s, -NH-) for one hydrogen in
amide group.

The struciure of the compound 9 was further confirmed by ills “CNMR
spectral data (page-122). Chemical shifl at 118,19 indicated presence of
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one Ur-CH carbon, 8 119.01, 119.89, 124.43, 126,57 were in the favor of
four carbons in aromatic ring (Ar-CH), chemical shift 130,06, 131.21
were for the two terminal carbons of benzene ring (Ar:C] of the
compound, & 157.90, 159.19, 160.02 obtained for three tertiary carbons of
uracil {Ur-C), & 165.41 denoted the presence of carbony! carbon (C=0} in
amide group. ;

On the basis of UV, IR, 'FINMR and "CNMR spectral data|and other

physical characteristics, the structure of 9 compound was assigned as

ﬁl

CONH \ S—NO,

follows-

2.2b. Characterization of 2, 4 - Dichlero - 6-methoxyphenylamido
pyrimidine-1(k A vellowish solid was obtained, vield 82.52%,|M.P. 147-

149°C, this compound was highly moisture sensitive. The structure of the

|
compound was cstablished by UV, IR, 'THNMR and "CNMR spectral
data. Ethanol based Ap.. was 352.00 nm for the compound.

In IR (KBr) (page-127)Vue 3354.0 and 1689.5 ecm™ stretching bands
represented —NH- and C=0 groups in the cnmpound-'ﬂ Vi 1364.2,
1529.4, 1298.0 and 829.3 indicated stretching bands of -C=C, —-C=N, -C-
O and —C-C1 groups mn the compound respectively.

The 'HNMR Spectra (page-125) showed presence of nine (9) hydrogens
in the compound. Chemical shift position at 3.83 {s, 3H, Ar-OCH;) was
for three hydrogens in methoxy group, 8 6.94 (d, 2H, }= 9.02 Mz, Ar-H}
indicated two aromatic hydrogens, § 7.65 (d, 2H, 1=9.00, Ar-H} for two
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benzene hydrogens, chemical shift 8.17 (s, 1H, Cs-H) for the presence of
one pyrimidine hydrogen at C-5 position in uraci! structure, 9.42 (s, -NH-

) denoted one hydrogen in amide group.

The “CNMR spectral {page-126) data of compound 10 enriched
structural idea. Chemical shift 55.54 indicated the presence of ene carbon
in methoxy group (Ar-OCHs), & 118.22 due to the presence of Ur-CH
carbon, & 121.06, 129.75 in the favor of four carbons in aromatic ring
(Ar-CH}, chemical shift 133.09, 135.19 for the two terminal carbons of
benzene ring (Ar-C) of the compound, chemical shift (8) 157.60, 159.81,
160.46 obtained for the three lertiury carbons of uracil (Ur-C), & 163.13
indicated the presence of carbonyl carbon (C=0) of amide group. Total
twelve (12) carbon atoms werc obtained in the compound by BCNMR

specira.

Elementary analysis for C, H & N elements confirmed the structure of the
compound 10. Experimental data of the three elements obtained 43.34,
3.04 & 14.09 percent respectively. Those were almosl similar to the
calculative data 47.40, 3.22 & 13.65 percent respectively,

The speciral data of UV, IR, 'THNMR and "CNMR, and etementary data,

are compatible with the structure of this compound shown below-

el
NF

):\lt
e SN CGNH——@OGH;

10

52



Results and Discussion

2.2¢. Characterization of 2, 4 - Dichloro - é-chlorephenylamido
pyrimidine-11: A reddish crystal was obtained with 81.77% yield, M.P.
166-167°C, which was moisture sensitive. The structure of the compound
was established by various spectral data. In UV Ap. was found 306.00
nm for the compound.

The IK (KBr) spectrum {page-i3!) of this compound exhibited absorption
bands al Ve 3339.8,1685.7 1566.}, 1527.5, 1247.9 and 837.0 e’ for
the stretching ol —NH-, -C=0 C=C, —C=N, -C-0 and —C-ClI groups in the
compound respectively.

The 'HNMR Spectral data (page-129) explained the presenée of six (6)
hydrogens it the compound. Chemical shift position at 7.36 {d, 2H, J=
8.2 Hz, Ar-H) showed two aromatic hydrogens, & 7.68 (d, 2H, J= 8.14
Hz, Ar-H) for two aromalic hydrogens, & 8.14 (s, 1H, Cs-H) reveaied
presence of one pyrimidine hydrogen at C-5 position, 6 9.49 (s, -NH-) for
hydrogen in amide group.

The “"CNMR spectral data (page-130) showed presence of eleven (11)
carbon atoms in the compound’s structure. Chemical shift 118.16 was due
to the presence of Ur-CLl, 6 119.01, 119.89, 124,43, 126.57 in the favor
of four carbons in aromatic ring (Ar-CH}, 6 130.06; 131.21 denoted two
terminal carbons in benzene ring (Ar-C) of the compound, chemical shift
(6) 157.90, 159.19, 160.02 obtained for three tertiary carbons of uracil
{(Ur-C), & 165.41 indicated the presence of carbonyi carb*'::-n (C=0) in

amide group.

Elementary analysis boosted estimation to predict the compound’s
structure clearly, Calculated values of C, H & N atoms in the compound

were 43.67, 2.00 & 13.89 percent respectively. These values were almost
|
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similar to the experimental vaiues 43.81, 2.15 & 13.85 respectively.

On the basis of UV, IR, '"HNMR, "CNMR spectral and elementary data,

the structure of this compound was predicted as-

Cl
Nij
| —
r.:l)k W O
11

CDNH—W\ KJr“.—"'-(ll

2.2d. Characterization of 2, 4 - Dichloro — 6-m-chlorophenylamido
pyrimidine-12: A reddish solid with 83.25% yield was obtained, M.P.
147-149°C, this compound was moisture sensitive. The compound’s
structure was established by different spectral data. A, of UV (EtOH)

spectrum was 324.00 nm for the compound.

The TR (KBr) spectrum (page-135) of this compound showed absorption
bands at Vo 3340.5 and 1695.3 cm™' fof stretchinig of -NH- and -C=0
groups. Stretching bands Ve, 1593.1, 1525.6, 1251.7 & 680.8 cm”
indicated of —C=C, —-C=N, -C-O and —C-C] groups in the compound

respectively.

In the "HNMR Spectra (page-133) of compound 12 indicated § 7.20 (d,
1H, J= 7.22 Hz, Ar-H) for ané hvdrogén ol aroimnatic ring, chemical shift
& 7.33 (g, 1H, J= 8.09 Hz, Ar-H) was for one aromatic hydrogen, doublet
at 5 7.58 {d, 1H, J=8.16 Hz, Ar-11) for one hydrogen in aromatic ring,
singlet at & 7.86 (s, Ar<I1) indicated one hydrogen in benzene ring singlet
at & 8.16 (s, 1H, Cs-11) for the presence of onc pyrimidine hydrogen at C-
5 position, & 9.50 (s, -NH-) for hydrogen in amide group.
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The structure of the compound was further confirmed by its ”CT‘iIMR data
(page-134). Chemical shift position at 118.16 indicated presence of one
Ur-CH carbon, 5 118.36, 120.28, 125,71, 130.29 were in the favor of four
carbons in aromatic ritig (Ar-CH), chemical shift 135.06, 137.53 for the
two terminal carbons in benzene ring (Ar-C) of the compound, chemical
shift & 157.96, 159.89, 160.02 obtained for the three tertiary carbons of
uracil (Ur-C), 8 165.41 indicated the presence of carbonyt carbon (C=0)

in amide group.

The data of UV, IR, '"HNMR and BONMR spectra were found to be

consistent with compound follows as-

2.2e, Characterization of 2, 4 - Dichloro - 6-p-methylphenylamido
pyrimidine-13: A lustrous silver color crystals was obtained with
83.33% yield, M.P. 159-161°C, which was moisture sensitive, The
stricture of the compound was predicted by various spectral. datasTnUV
(EtOH) spectrum, the Ay, value was found at 306.00 nm.

The IR spectrum (page-138) showed the following absorption bands at
v 3369.4, 1687.6, 1566.1, 1525.6, 13173, 12459 & 825.5 cm”
indicated stretching of -NH-, -C=0, -C=C, -C=N, C-C, -C-0 and —C-CI

groups in the compound respectively,

55



Results and Discussion

The '"HNMR Spectrum of the compound revealed, three protons singlet at
334 (s, 3H, Ar-CHs) of Ar-CH; group, the chemical shift pusil!.iﬂn at 7.18
(d, 2H, J=8.28 Hz, Ar-H) indicated two aromatic hydrogen, doublet at 5
7.59 (d, 2H, J= 8.32 Hz, Ar-H) for two aromatic hydrogen, singlet at 6
8.14 (5, 1H, C5-H) Was Tor thé presence of ohe pyrimidine hydogen 4t C-
5 Bosition, singlétat § 9.43 (s, -NH-) for hydrogen in dinidé group.

The *CNMR spectral data of the compound further confirmed about its
structure. It was observed that the chemical shift at 20.96 {Ar-CHs)
presentcd ong carbon of Ar-CHi, at the chemical shift position of &
118.22 due to the presence of Ur-CH carbon, & 120.06, 129.75 werc in
the favor of fout carboRs in afoiatic ving (Ar-CH), 8 133.89, 135.39 for
the two términal carbons 1o bénzéne ring (Ar-C) of the |compound,
‘chémical shift (8) 15760, 159.81, 160.46 obtain€d for three tertiary
carbons of uracil {Ur-C), & 165.13 indicated the presenice of carbonyl

carbon (=0} of amide group.

Finally, the structure of the compound 13 was confirmed by G, H &N
elementary analysis
ct
N
/“‘N”' “CONH— \_-f CH,
13

Cl

3.3, Characterization of 2, 4 - Dichloro - 6-m-methylphenylamido
pyrimidine-14: A reddish solid was obtained with yield of 83.25%, M.P,
147-149°C, the compound was moisture sensitive. The struciure of the

......

Spectrifi ShoWed hug, 356.00 i foF the Compotind.
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The IR spectrum (page-143) of 14 compound presented absorption bands
at V., 3355.9, 3068.7 and 1687.6 cm™ for stretching of —-NH-, Ar-C-H
and C=0 groups respectively. 1531.4, 1309.6, 1247.9 &| 794.6 e’
indicated stretching bands of -C=N, C-C, -C-O and —C-C! groups in the

compound respectively.

The 'HNMR spectra (page-141) of this product showed, three proton
singlet at § 2.41 (s, 3H), & 7.06 (d, 1H, J= 7.43 Hz, Ar-H} was for one
hvdrogen in aromatic ring, at 6 7.31 (g, 1H, J= 7.61 Hz, Ar-H} denoted
one aromatic hydrogen, doublet at & 7.58 (d, 1H, }=9.42, Ar-H} indicated
two aromatic hydrogens, & 8.18 (s, JH, Cs-H) assured one pyrimidine
hydrogen at C-5 position, singlet at § 9.46 (s, -NH-) for hydrogen In

amide group. Total six (6) hydrogen atoms indicated in the ccl:rnpnund.

The siruciure of the compound was further confirmed by its "CNMR
spectral data (page-142). Chemical shft at 6 21.49 indicated the presence
of one carbon atom in methyl group (Ar-CId;), at the chemical shift
position of & 117.28 due to the presence of Ur-CH carbon, & 118.29,
120.74, 126.46, 129.12 in the favor of four carbons in aromatic ring {(Ar-
CII), 8 136,34, 139,32 for the two terminal carbons of benzene ring (Ar-
C) of the compound, chemical shilt (&) 157.75, 159.91, 160.47 obtained
for the three tertiary carbons of uracil (Ur-C), & 165.25 indicated the
presence of carbonyl carbon {C=0) of amide group. Tntal: twelve (12)

carbons were shown in the compound by YCNMR spectra.

The above data of UV, IR, 'HNMR and ->CNMR spectra were found to

be consistent with the structure of this compound shown below-
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?I
c1 CONH—

14

2.3. Synthesis of 2, 4 - Dimethoxy - 6- substituted phenylamide
pyrimidine-15-19: 2, 4 - Dichloro-6-substituted phenylamido pyrimidine
9-14 were converted to the corresponding dimethoxy pyrimidines 15-19
on treatment with sodium methoxide in methanol as shown in the
scheme-3. Here sodium methoxide was produced from dry methanol. The

percentages of products in the reaciion series were very good (83-87%),

¢ OCH,
N)j CHyOM, CH;ONa /]\/\J\
| = X c

o N CONH {—'}, 60°C, 4n HyCO0 GDNH@
914 15-19

X= p-NO,, p-OCH;, p-Cl, m-Cl, p-CHy, m-CH,

Scheme-3

Mechanism-2: The possible mechanism of the reaction given below, The
reaction proceeded according to bimolecular displacement (Sy2}
rcaction’s mechanism. This has been interpreted as involving the
participation of both 2, 4 - Dichloro-6- substituted phenylamido
pyrimidine and methoxide ion in the rate limiting step of the recaction. 1t
has suggested a transition state in which the attacking mmethoxide ion
becomes partially bonded to the reacting carbon atom before the incilz;icnt

chloride fon has become wholiy detached from it.
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Results and Discussion

i )l\’l -
o "N e-N ;

i ,',—@x
S2

Transi'h‘r:m State

¥

¥
==
K

The negative charge is spread in the transition state in the course of being

transferrcd from methoxide te chloride,

Table 2: Syathesis of 2, 4 - Dimethoxy - 6- substituted phenylamido

pyrimidine derivatives 15-19:

Entry Reactants Base Procducts
Yield
U
ol GCH,
1 W _ i 85
m’l‘l“u’ EONH—,  —0CH; H,w)L)ht:LCDNH—@—ocH,
10 15
7] ?GHa
]
11 {::"'l::;l\I:DNH —©~|:| Nl/j 86
HaCT™ N EDNH—< }—m
11
16
j:, OCH;
MR |
111 A {j o ol g6
¢ l\c::: CH,O HaC N’LGDNH@
17
Tl OGH,
NI o W =
v © JJ%)”:J\"G“” _Q_';”’ H,,co"ll““):u:l\couu—@-cm 83
13 18 )
jdj\ OCH,
v i " s @6l 85
m“’l‘n’ CONH 4@5 H’mfu;lcn"“ _@
14 19
56
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2.3a. Characterization of 2, 4 - Dimethoxy - 6-p-methoxyphenytamido
pyrimidine-15: An off white solid was obtained with yield of 85.01%,
M.P. 112-113"C, which was very moislure sensitive. By UV, IR, 'HNMR
and "CNMR spectral data the structure of the compound was established.
in UV spectrum, the A, value was found in the 286.00 nm.

3332.8, 3003.0, 2947.0 & 1685.7 cm™ in IR spectrum of this compound
indicated stretching bands of -NH-, Ar-C-H, -C-H and C=0 groups
respectively. Streiching bands 1573.8, 1535.2, 1301.9, 1263.3 & 769.5
em™ indicated —-C=C, -C=N, C-C, -C-O and —C-Cl groups in the

compound respectively,

The "HNMR Spectra (page-143) of the compound indicated the chemical
shift position at & 3.79 (s, 3H, Ar-OCH,) for three hydrogens in methoxy
group, two singlet spectrum at & 4.03 and 4.08 indicated hydrogens in two
methoxy groups, doublet at 8 6.8%9 (d, 2H, J= 6.9 Hz, Ar-H} was for two
aromatic hydrogens, doublet at & 7.62 (d, 1H, J=8.09, Ar-H) for two
benzene hydrogens, singlet a1 8 7.25 (s, 1H, C;-H) for the presence of one
pyrimidine hydrogen at C-5 position, at & 9.54 (5, -NH-) represented onc
hydrogen in amide group. There werc total fonrteen (14) hydrogen atoms

in the compound.

The structure of compound 15 was further confirmed by its PONMR data
{page-146). Chemical shift 54.50, 55.15 & 55.54 indicated the prescnce
of three carbon atoms in three methoxy groups ({-(JCHs;), the chemical
shift position of & 100.395 due to the presence of Ur-CH carbon atom, &
114.34, 121.51 in the favor of four carbons in aromatic ring {Ar-CH), &
130.38, 133.09 for the two terminai carbon of benzene ring {Ar-C}) of the
compound, chemical shifi {6) 156.80, 159.22, 159.97 obtained for the

three tertiary carbon of uracil (Ur-C), 8 165.13 indicated the presence of

6l
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carbony! carbon (C=0) in amide group. “CNMR presented total

fourteen (14} carbon atoms in the compound.

On the basis of the UV, IR, '"HNMR and “CNMR spectral data. the

structure of this compound was assigned as-

OCH,

|
.
| =
HyCO™ "N~ cnuuﬂncu,
15 B

2.3b. Characterization of 2, 4 - Dimcthoxy- 6-p-chlorophenylamido
pyrimidine-16: A white color compound was obtained with 86.09%
yield, M.P. 118-120°C, this was moisture sensitive compound. The
structure of the compound was established by spectral data, In UV
spectrum, the value was found in the A, 282.00 nm.

The IR (KBr) - spectrum (page-151) of this compound exhibited
absorption bands at 3355.9, 3107.1 and 1691.5 e for stretching of —
NH-, Ar-C-H and C=0 groups respectively. Stretching bands 1569.9,
1519.8, 1286.4, 1197.7 & 7888 em” indicated —-C=C, -C=N, -C-0, C-C,
and —C-Cl groups in the compound respectively.

The chemical shift in "HNMR Spectrum {page-149) of the compound
(16) at 4.02 (s, 3H, Ur-OCHs) and 4.06 (s, 3H, Ur-OCH;) indicated
presence six hvdrogens in two methoxy groups, singlet 5 7.22 (s, 1H, Cs-
H) for the presence of one pyrimidine hydrogen at C-5 position, doublet
& 7.31 (d, 2H, J= 8.78 Hz, Ar-H) showed two aromatic hydrogens,
doublet & 7.65 (d, 2H, J= 8.14 Hz, Ar-H) revealed two benzene
hydrogens, 8 9.63 (s, -NH-) for hydrogen in amide group. 'HNMR
showed total twelve (12) hydrogen atoms in the compound.
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The structural concept of the compound was further cleared by its
BCNMR data (page-150). Chemical shift at 54.56 and ssl.n revealed
presence of two carbons in two Ur-OCH; groups , 6 100.50 due to the
presence of Ur-CH carbon, 6 118.83, 119.89, 124.43, 126.57 in the favor
of four carbons in aromatic ring (Ar-CH), 6 131.06, 131.22 for the two
terminal carbon atoms in benzene ring (Ar-C) of the compound, chemical
shift {&) 145.29, 150.81, 151.81 obtained for three tertiary carbons of
uracil {Ur-C), 8 164.03 indicated the presence of carbonyl clarbon {C=0)
of amide group. Total carbon presences in the compound were thirteen

(13).

Elementary analysis for C, H & N atoms confirmed the structure of the
compound 16. Experimental data of the three elements obtalined C 52.91,
H 4.11 & N 14.33 percent. Those were almost similar to the calculated
data C 53.16, H4.12 & N 14,31 percent respectively.

On the basis of complete analysis of Elementary and UV, IR, 'HNMR,
"*CNMR spectra data, the structure of this compound was referred as-

OCH,

H )ﬁ\
|
<
H;i:u"i“u cnuﬂ@—ct

16

2.3¢. Characterization of 2, 4 - Dimethoxy - ﬁ-mhmethyiphenylamidu
pyrimidine-17: A pinkish solid was obtained (yield 86.51%;j, M.P. 120-
121°C, which was moisturc sensitive. The structure of the compound was
established by different spectral data. In UV spectrum, the An.. value was
found in the 276.00 nun 4or the compound.

Veae 33359, 31052, 1706.9, 13699, 1508.2, 1263.3 .|& 769.3 cm’
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stretching bands in IR spectrum (page-155} of the compound indicated
presence of-NII-, Ar-C-H, C=0, -C=C, C=N, C-C, -C-O and —C-(Cl

groups respectively.

In the '"HNMR Spectra (page-153) of the compound chemical shifl at 4.05
and 4.09 indicaled hydrogens in two methoxy groups, 6 at 7.14 (d, 1H, i=
7.80 Hz, Ar-H) presented one hydrogen in aromatic ring, & 7.25 (g, 1H,
1=8.03 Hz, Ar-H) was for one hydrogen in benzene, 6 7.55 (cli, 1H, ]1=8§.01
Hz, Ar-H) indicated one hydrogen in benzene ring, chemical shift 7.85 (s,
1H, Cs-H) indicaied presence of one pyrimidine hydrogen at C-5
position, 9.66 (s, -NH-) for the hydrogen in amide group. lTntal twelve
(12) hydrogen atoms were indicated in the compound by 'HNMR

spectrum. |

Structural idea of the compound was further cleared by CNMR spectral
data (page-154). Chemical shift at 54.56 and 35.17 reveale;d presence of
two carbons in two Ur-OCId; groups, the chemical shift 100.54 due to
the presence of Ur-CH, & 1[7.85, 119.96, 124, 83, 130.08 in the favor of
four carbons in aromatic ring (Ar-CH), & 134.79, 138.23 for the 1wo
terminal carbon of benzene ring (Ar-C} of the compound, chemical shift
(6) 158.49, 160.33, 164.81 obtained for the three tertiary carbons of uracil
{Ur-C), & 173.42 indicated the presence of carbonyl carbon (C=0; in
amide group. Total carbon presences in the compound were thirtegn
(13).
|

The data of UV, IR, 'HNMR and "CNMR spectra were to be consistent

with the structure of this compound shown betow-
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OCH; |
N)“ﬁ cf
[ =

H,CO~ "N~ ‘cnuu——w

17

2.3d. Characterization of 2, 4 - Dimethoxy - &p-mcthylphinylamidu
pyrimidine-18: An off white solid was obtained with yield 83.19%, M.P.
114-115°C, which was very moisture sensitive. The structure of the
compound was established by differcnt spectral data. The An., value for
the compound was found at 284.00 nm. |
The TR spectrum {page-159) of this compound showed absorption bands
At Vimax 3321.2 and 1676.0 cm” for stretching of -NH- and C=0 groups
respectively. Vg 1571.9, 1525.6 & 1049 cm™ stretching bands indicated
—(=C, —C=N and -C-O groups in the compound respectively. |

|
In the 'HNMR Spectra {page-157) of the compound indicated the
chemical shift position of 2.34 (s, 3H, Ar-CH;)} for three hydrogens in
methyl group, two singlet spectrum atf 4.04 and 4.09 indicated six
hydrogens in two methoxy groups in uracil structure, doublet Fi:.t 6 7.14 {d,
2H, J= 8.20 Hz, Ar-H) for two aromatic hydrogens, simglet at & 7.27 (s,
1H, Cs-H) revealed the presence of one pyrimidine hydrogen at C-35
position, & 7.59 (d, 2H, J=8.36 Hz, Ar-H} for 1wo benzene hydrogens,
singlet at § 9.59 (s, -NH-) for hydrogen in amide group. Totat hydrogen

atoms indicated in the compound fourteen (14).
In the "ONMR spectrum data {page-1358) the chemical shift 20.92 {Ar-

CH;) indicated one carbon in methyl group, Chemical shift at 54.48 and

55.13 revealed presence of two carbons in two UraOCH3| groups, &

o4
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100.42 due to the presence of Ur-CH carbon atom, & 119.89, 129.62 in
the favor of four carbons in aromatic ring (Ar-CH), & 134.52, 134,39 for
the two terminal carbons in benzene ring (Ar-C) of the compound,
chemical shift (3) 159.14, 160.07, 104.79 obtained for three tertiary
carbons of uracil {(Ur-C), 6 173.43 indicated the presence| of carbonyl
carbon (C=0) in amide group. Total thirteen (13) carbon atoms
presented in the compound by “CNMR.
|

The data of UV. TR. 'HNMR and CNMR spectra were to be consistent

with the structure of this compound shéwn below-

OGH,

N/““j
| _—
H,CO™ "N ‘CGNHUGH,

co

2.3e. Characterization of 2, 4 - Dimethoxy - 6-in-methylphenylamido
pyrimidine-19: An off white solid was obtained with yield 85.20%, M.P.
117-119°C, this product was very moisture sensitive, The stlructure of the
compound was established by different spectral data. In UV spectrum, the
homaxe Value was found in the 302.00 nm.

The IR spectrum (page-163) of this compound showed absorption bands
at Vi 3354.0 and 1689.5 em™ for stretching of —-NH- z:'u'u:iI C=0 groups.
Voux 1571.9, 1525.6 & 1049 em’' stretching bands indicated ~C=C, -C=N
and -C-O groups in the compound respectively.

|

In the 'HNMR Spectra (pape-161) of the compound indicated the
chemica! shift position of 2.38 (s, 3H, Ar-CH,) for three hydrogens in

methyl group, two singlet spectrum at 4.05 and 4.10 indicated hydrogens
|
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in two methoxy groups in uracil structure, chemical shift pasition of 6.52
(m, 114, Ar-F) for one hydrogen in aromatic ring, & 7.00 {m, 1H, Ar-H)
for one hydrogen in benzene, & 7.27 (m, lH, Ar-H) indicated one
hydrogen in benzene ring, doublet at § 7.52 (d, |H, J=7.99 Hz, Ar-H) for
one hydrogen, & 7.59 (s, JH, Cs-H) for the presence of one pyrimidine
hydrogen at C-3 position, singlet at 8 2.66 (s, -NH-} for hydrogen in
amide group. Total twelve (12) hydrogen atoms indicated in the
compound 'HNMR Spectra.

The structure of the compound {19} was further confirmed by its "CNMR
data (page-162). dc  21.47 (Ar-CH;) indicated one carbon in methyl
proup, Chemical shift at 54.48 and 55.12 revealed presence of two
carbons in twe Ur-OCH; groups, & 100.45 due to the presence of Ur-CH
carbon, 8 116.99, 120.51, 125.64, 128.93, 137.02, 139.06 (Ar-CH)} in the
favor of six carbons in aromatic ring (Ar-CH), & 134.52, 134.59 for the
two terminal carbons in benzene ring (Ar-C) of the compound, chemical
shift {8) 159.06, 160.15, 164.79 obtained for three tertiary carbon of
uracil (Ur-C), 5 173.42 indicated the presence of carbony! carbon (C=0)
of amide group. Total carbon presences in the compound are thirteen
(13).

Structural concept of the compound 19 fully confirmed by Elementary
analysis data of C, H & N atoms. Percentages of those elements
experimentally obtained 60.93, 5.62 and 14.85 respectively. Exactly were

same to the calcuiated data.

On the basis of the UV, IR. '"HNMR and PCNMR spectra data, the

structure of this compound was referred as-
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OCH,

o (5
o T
19

2.4. "Synthests of 2, 4 - Dimethoxy — S5-bromo-6- substituted
phenylamido pyrimidine 20-23: In the view of the extensive use of hale
derivatives of pyrimidine for the synthesis of the corresponding bromo-
substituted derivatives, it was attempted to synthesize S5-bromo
pyrimidines by using two different methods. The Bromination reaction
was atiempted by two methods bul only NBS-TFA-TFAA methed gave
the desired products. The 2, 4 - Dimethoxy —5-bromo-6- substituted
phenylamido pyrimidine was warmed with N-Bromo succemimide
dissolved in trifluoro acetic acid and trifluoro acetic anhydride mixture

under Nitropen atmosphere. The yields of the products were 70-8( %.
ocH, OCH,
H/ﬁ NBS, TFA, TFAA

'
H/ﬁﬂr
| . — K D L — X
Hsco)\N"‘“cuuH@’ 8h. 40°C H,€0~ N cnnu@
15-19 20-23
X= p.OCH,, p-Cl, m-Cl, pCH;, m-CH;

Scheme-4

Mechanism-3: the following steps are involved:

Step-1: formation of the electrophile {bromonium cation).

0

0
A

CF,COOH + || NBr - B + L‘{NH + CF,C00
o

(8]
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Step-2: the electrophile attacks the pyrimidine ring at the 5-position to
give a carbonium 10n.

DCH
OCH, QeHs 1 h
N L ,j,H/’—\}B . N/‘THBr N~ Br
N r - —_
P — me,JL Ncomd ) HCOT N couu@
HiCO™ "N conn4, ) iy ' X
15-19 X ]
¥
OCH,

OCH,
H N

H = Br
N =B = J\b o _
" co’i“ ) HCOT TN conng b_

Step-3: removal of proton from pyrimidine ring.

OCH,
GGH?_/_\\ .

-+-{-wl N™ ™=
N Br + CF,CO0" - —
] — P \,
H,CD’L“N’;A\GQNH \ b Hco™ N CGNHM;.;

2y 20-23

Table 3: Synthesis of 2, 4 — Dimethoxy-5-bromo - 6- substitoted
phenylamido pyrimidine derivatives 20-23: !

Entry Reactants Reagent Products ' Yield
Ya
aCH, ?ﬂ"'zB
W™ [T " B, Br
I Hgm“u“ N‘J\CDNH—Q—MH, H,GD’LN’ CORH-—, 3 —DCH, 67
15 Br Br
20
TCH, OCH,
1 >y
1 i-lac.cr)‘“u’ GDNH—@EI Hacﬂ'J‘“u’ CGHH@GI 79
16 Br
21 ]
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0CH3 GCHs

0 m)jﬂr ol
[ —
i HaCO NJ\CGMHd qﬁ_ar Haan‘M” CONH—Q 77
? ) Br
© 22
mna
v H GO u”’]\cuNH—Cﬁ—““ﬁ Ingeparable -
um-i, C.Ha
& Er
v '.1'5\ _ A ﬂ“l BS
HyCt™ N7 CONH— HCO™ "N “CONH—{  J—r
19 23 ]

2.4a. Characterization of 2, 4 - Dimethoxy — 5-bromo-6-(4"-methoxy-
2', 3, 5, 6¢'-tetrabromo) phenylamido pyrimidine-2(:: A white solid
was obtained with 75.31% yield, M.P. 14]—142”{3, which was very
moisture sensitive. The structure of the compound was established by
UV, IR, 'THNMR and “CNMR spectral data. In UV spectrum, the Agg,
value was found in the 246.00 nm.

In IR spectrum (page-166) vy, 3238.3, 2947.0, 1687.6, 15603, 1514.0,
1334.6, 12459 & 513.0 bands showed presence of —-NH-, -C-H, C=0, —
C=C, —C=N, C-C, -C-0 and —C-Br groups in the compound respectively.

In the 'MINMR Spectra (page-165) of the compound indicated the
chemical shift position of 3.79 (s, 3H, Ar-OCH,) for three hydrogen in
methoxy group, two singlet spectrum at 4.07 and 4.12 indicated two
methoxy groups in uracil structure, 8 9.43 (s, -NH-) for hydrogen in
amide group. Total ten {10} hydrogens indicated in the compound,

The structure of compound 20 was fully confirmed by its BCNMR data
{page-167) chemical shift at 55.65 {(Ur-OCH;), 56.05 (Us-OCH;} showed
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two carbons in methoxy groups, 3 60.65 indicated the presence of carbon
in methoxy group (Ar-OCH;), at the chemical shift position of 98.67,
121.68, 126.47, 133.09, 153.09 (Ar-C) in the favor of six carbons in
aromatic ring, chemical shift (8) 155.57, 160.03, 162.81 obtained for the
three tertiary carbon atoms in uracil (Ur-C), & 169.38 indicated the
presence of carbonyl carbon (C=0) of amide group. Total carbon

presences in the compound were fourteen (14).

On the basis of UV, IR, '"HNMR and *CNMR spectral data, the structure

of this compound was estimated as-

ocH,

,J:Im )

CONH \ y: OCH,

20 Br Br

2.4b. Characterization of 2, 4 - Dimethoxy — 5-bromo-6-(2’-bromo-4’-
chloro) phenylamido pyrimidine-21: A white color compound was
obtained (yield 72.09%), M.P. 146--148°C, which was moisture sensitive.
The structure of the compound was established by spectral data. In UV
spectrum, the value was found in the ig,, 320.00 nm which indicated the

presence of amide compound.

The IR spectrum (page-172) of this compound exhibited absorption bands
at Vo 3303.8 and 1705.0 em™ for stretching of —-NH- and -C=0 groups.
Stretching bands 1560.3, 1514.0, 1199.6 & 513.0 cm™ indicated presence
of ~-C=C, —-C=N, -C-0 and —C-Ci groups in the compound respectively.

The 'HNMR Spectra (page-170) of the compound in 4.09 (s, 6H, Ar-
OCH,) indicated presence six hydrogens in two methoxy groups of uracil

10
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structure, doublet at & 7.36 {d, 1H, J=8.91 Hz, Ar-H) for two aromatic
hydrogens, singlet at 8 7.59 (s, 11, Ar-H) for one hydrogen iln henzene
ring, doublet at & 8.60 {d, 1H, J=8.90 Hz, Ar-H) for two hyt!‘]mgens iy
aromatic ring, singlet at § 10.50 (s, -NH-} for hydrogen in amide group.

Presences of total hydrogens in the compound were ten (10).

In “CNMR spectral data (page-171)chemical shift at 55.83 and 56.19
revealed presence of two carbons in two Ur-OCH, groups, 8 98.94 due to
the presence of one Ur-C carbon, & 113.64, 121.64, 128.66, 129.88,
131.93, 134.21 in the favor of six carbons in aromatic ring (Ar-C},
chemical shift (8) 139.91, 162.52, 169.70 obtained for three tertiary
carbons of uracil {Ur-C), 8 173.06 indicated the presence of carbonyl
carbon {C=0) of amide group. Total thirteen (13) carl;cms were
presented by "CNMR spectra in the compound.

On the basis of compiete analysis of the UV, IR, "UNMR and PCNMR
spectral data, the structurc of this compound was accorded as-

-

ocH,
N Br
HSCD/H‘N/ CONH@—E]
21 Br

2.4d. Characterization of 2, 4 - Dimethoxy — 5-bromo-6-(2-bromo-5-
chloro) phenylamido pyrimidine-22: A white solid was obtatned with
yield 77.50%, M.P. 143-145°C, this compound was moisture sensitive.
The structure of the compound was established by dilferent spectral data.
In UV spectrum, the Ay value was found in the 300.60 nm for the

compound.,
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|
The IR spectrum (page-173)of this compound showed absorption bands

at v, 3303.8 and 1705.0 em™ for stretching of -NH- and -C=0 groups.
1560.3, 1514.0 & 1296.1 cm™ Stretching bands indicated -C=C, -C=N
and -C-O groups in the compound respectively.

The 'HNMR Spectra (page-174) of the compound (22) singlet :111 4.13 and
4.14 indicated two methoxy groups, in the chemicat shift position of &
8.25 {(d, 1H, J= 8.91 Hz, Ar-H) for onc hydrogen in 4romatic ting, doublet
5 8.75 (d, I1H, J=9.01 Hz, Ar-H} indicated one hydrogen in benzene ring,
singiet at & 10.31 (s, -NI1-) for hydrogen in amide group. T ntall hydrogens
indicated in the compound ten (L0). |

The structure of the compound was further cleared by its B(;Nl\aﬂ{ data
(page-175). Chemical shift at 54.56 and 55.17 revealed presence of two
carbons in Ur-OCH; groups, the chemical shift 100.54 due to the
presence of Ur-CH carbon, 8 117.85, 119.96, 124. 83, 130.08 'in the favor
of four carbons in aromatic ring (Ar-CH), 6 134.79, 138.23 for the two
terminal carbons of benzené ring (Ar-C) of the coimpoiingd, f:hlemical shift
(5) 158.49, 160.33, 164.81 obtained for the three tertiary carbons of uracil
(Ur-C}, 8 173.42 indicated the presence of carbonyl carbon {(€=0} in
amide group. Total thirteen (13) carbon atoms revealed by the PCNMR

spectra.

Elementary analysis boosted estimation 0 draw the lc@mpound‘s
structure. Calcutated percentages of C, H & N In the compound were
34.58, 2.23 & 9.03 respectivcly, Those perccntages were almost similar
to the experimental data 32.43, 2.41 & 8.93 respechively.

From the UV, IR, ‘HNMR SCNMR spectral data and Elementary

12
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analysis, the structure of this compound was confirmed as-

OGCH,
N~ S BT Ci
P =
H, O™ "NT TCONH—(,
22 ar

2.4¢. Characterization of 2, 4 - Diiethoxy -5-bromio- 6-p-
methylphepylamido pyrimidine: In the reaction there were produced
four compounds. Thosc compounds were quite adjacent on TLC plate
even high non-polar solvent system. It was difficult to separate any pure

product from the four compounds.

2.4f. Characterization of 2, 4 - Diinéthoxy ~ 5-bromo-6-(4-bromo-3-
methyl) phenylamido pyrimidine-23: A white solid was obtained with
yield 85.29%, M.P.139-141°C, which was very moisture seLsitivc. The
structure of the compound was established by UV, IR, ]I|-INTV1R and
HCNMR spectral data. In UV spectrum, the hp, value was ttound in the
284.00 nm.

The IR spectrum (page-180) of this compound showed absorption bands
at Vage 3282.6 and 1705.0 am’ for stretching of ~NH- and -C=0 groups.
Streiching bands 1616.2, 15642 & 1265.2 em™ indieated —C=N, —C={
and -C-O groups in the compound respectively,

In the '"HNMR Spectra of 23 compound indicated the chemical shift
position of 2.39 (s, 3H, Ar-CHj) for three hydrogens in methyi group, two
singlet spectrum at & 4.04 and 4.08 indicated six hydrogens in two
methoxy groups of uracil structure, chemical shift positron at 7.23 (s, iH,
Ar-H) for one hydrogen in aromatic ring, & 7.74 (s, 1H, Ar-H) for one
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hydrogen in benzene, singlet at & 8.55 (s, 1H, Ar-H) indicated one
hydrogen in benzene ring, 9.66 (s, -N11-) for hydrogen in amide group.

There were total thirteen (13) hydrogen atoms.

BONMR spectral data (page-179) was found for the compound as
chemical shift 21.47 {Ar-CH;) indicated oiie carbon in methy! group, two
peaks at 54.48 and 55.12 revealed presence of two carbon in two Ur-
OCH; groups, & 100,45 due to the presence of one Ur-CH carbon, &
116.99, 120.51, 125.64, 128.93, 137.02, 139.06 (Ar-CH) in the favor of
six carbons in aromatic ring (Ar-CH), 6 134.52, 134.59 for the two
terminal carbons in benzene ring (Ar-C) of the compound, chemical shift
(8) 159.06, 160.15, 164.79 obtained for three tertiary carbons of uracil
(Ur-C), & 173.42 indicated the prescnce of carbonyl carbon (C=0} in

amide group. Total carbon presences in the compound were thirteen (13).

The Elementary analysis data for C, H & N atoms confirmed the structure
of the compound (23). Experimental data of the three elements obtained
C 3%.68, H 3.08 & N 9.47 percent. These were almost similar to the
calculated data € 39.01, H 3.03 & N 9.74 percent respectively.

The data of UV, IR, 'HNMR and BCNMR specira and elementary

analysis, the structure of this compound was accorded as-

OCH,
'ﬂ'%}: Br CH,
HCO™ N TCONH—,  )—Br
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2.5. Procedure for the Preparation of 2, 4-Dichloro<5-halo-6-
substituted phenylamido pyrimidine frem 2, 4-Dichioro-6-substituted
phenytamido pyrimidine- The Bromination and Iodination reaction of 2,
4-Dichloro=6-substitutedphenylamido pyrimidine was aiso carried out by
using NBS-TFA-TFAA and NIS-TFA-TFAA under refhuxing condition

but desired compound 3-Bromo/lodo pyrimidine was not obtained.

cl
L Nl::i:;;'FAA . 814
” /]\ COHH \ .gf ’
9- 14 K
NBS
TFA, TFAA
& h, 40°G
Y
9-14
Scheme-5

2.6. Proceidure for Demethylation of 5-Bromépyrimidine & Heck
reaction of 2, 4 -Dimethoxy-5-bromo-6- substitutedphenylamido

pyrimidine — ,

2.6a. Heck reaction of 2, 4 -Dimethoxy-5-bromo-6- substituted
phenylamido pyrimidine: [n continuation of our study on synthesis of
various heterocyclic compounds through paladium-catalyzed reactions
using terminal alkynes. We became interested in the palladium catalyzed
carboannulation for the synthesis of S-alkyny! pyrimidines. But bromine
is not worked as a leaving group in 2, 4 -Dimethoxy-5-bromo-6-
substitutedphenylamido pyrimidine. After performing Heck Reaction

remained intake of original compounds.

73 ‘
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2.6b. Demethylation of 5-Bromopyrimidine: 2, 4- Dimethyl-6-
substituted phcnyiamlﬁo pyrimidine (1 mmel) in hy drochioric acid (6 N,
10 mi) was heated at 1i0"C for four hours. The reaction mixture was
cooted and solid was separated out by filtration. Then it was washed with

a little cold water, dried and washed again with n-hexane. IR, UV,
INMR, PCNMR spéctra of this compound was indistinguishable from

those of the same coffipound. Ne desired product could be isolated.

QCH 3
. pd Cat. Cul ,NE{; . .
N L2 20-23
P . DMF,80.85°C,15h
Hy G0 N “gpnﬂ-@ HECK Reaction
20-23 R
6 N, HCI
$5°C, 4 0
\
20-23

Schenie-6

[l
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Table 4; Distinctivn amaong some spectral data of 2, 4 - Dichloro - 6- substituted phenylamido pyrimidine

derivatives 9-11:

738.0

LH, Cs-H), 9.49 (s, -
NEL-).

Compound UV(n IR THNMR “CNMR MP | Yield
m) Vi cm”’ Oy ac "C %
. o~ _
3363.6,169t.5, | 7.96 (d, 2H, J=7.68 | 118.19 (Ur-
]\ 1544.6.1533.3, | Hz, Ar-H), 8.18 (s, | CH) (Ar-C),
326.00 | 1506.3, 1407.9 | 1H), 8.29 (d, 157.90, 157-159 | 78.05
m““‘}*’”? IH, J=7.64 Hz, Ar- | 159.19, 160.02
9 H), 9.77 (s, -NH-). (Ur-C), 165.41
(C=0).
‘31' 3354.0,1689.5, | 3.83 (s, 3H, Ar- - 54.50, 55,15 &
N 1564.2,1529.4, | OCH3), 694 (d, 2H, | 55.54 (-OCH>).
" 'ﬁ\mm H:%oma 352.00 | 1508.2, 1415.7 | I=9.02 Hz, Ar-H), 100.395 (Ur- | 147-149 | 82.52
o 7.65 (d, 2H, )=9.00, | CH), 156.80,
Ar-H), 8.17 (s, 1H, | 159.22, 159.97
C-H), 9142 (s, -NH-). | (Ur-C), &
10 165 1314(C=N
3359.8, 1685.7, [7.36 (d, 2H, J=8.2 Hz, [118.16 (Ur-CH), !
j’\ 1566.1, 1527.5, |Ar-H), 7.68 (d, 2H, J= |157.90, 159,19,
T 306.00 14889, 14002, [8.14 Hz, Ar-H), 8.14 (5[160.02 (Ur-C), [166-167 RI.77
A 12479, 837.0, & 163.41 (C=0),
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Table 5: Distinction among some spectral data of 2, 4 - Dichloroe - 6- substituted phenylamido pyrimidine
derivatives 12-14:

Compound UV(nm) IR 'HNMR BCNMR MP | Yield %
homax Vinay Em-l By 3¢ IC
& 3340.5,1695.3, | 7.20(d. 1H, J=7.22 118,16 (Ur-
e ; 1593.1,1525.6, | Hz, Ar-H), 7.33 (t, 1H, | CH). 118.36,
Cl)'\ﬂim_,@ 32400 | 12517 & J= 8.08 Hz, Ar-H), 120.28,157.96, | 160-162 | 83.25
\ 4 680.8 7.58 (d, L1H, J=8.16 159.89, 160.02
Hz, Ar-H), 7.86 (s, Ar- | (Ur-C), 165.41
12 H) 8.16 (s, 1H, Cs-H3, | (C=0).
fJ 3369.4.1687.6, | 2.34 (s, 3H, Ar-CH3), | 20.96 (Ar-
«1\1 1566.1,1525.6, | 7.18 (d, 2H, J=8.28 CH3),. 135.39
GJ'\,( it Mgy | 32000 | 1317.3,1294.1, | Hz, Ar-H), 7.59 (d, 2H, | (Ar-C), 157.60, | 159-161 | 83.33
A 12459 & J= 8.32 Hz, Ar-H), 159.81, 160.46
825.5 8.14 (s, 1H, Cs-H), (Ur-C), 165.13
9.43 (s, -NH-), (C=0).
13
“ z 3335.0, 3068.7, [2.41 (s, 3H), 7.06 (4, 1H,121.49 (Ar-CH;),
Nﬁ R 1687.6, 1531.4, J=7.43 Hz, Ar-H), 7.31 [117.28 (Ur-C),
! =4 356,00 [1488.9, 1309.6, [(q, 1H, J=7.61 Hz, Ar- [118.29,120.74, [147-149 83,07

G!AM%CQNH‘{L )

14

1296.1, 12479 &
794.6

ED), 7.58 (d, 2H, 1=9.42,
t-H) 8.18 (s, 1 H, Cs-
), 9.46 (s, -NH-).

126.46, 129.12
(Ar-CH), 159.91,
160.47 (Ur-C),

165.25 (C=0).
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Table 7: Distinction among some speciral data of 2, 4 - Dimethoxy - 6- substituted phenylamido
pyrimidine derivatives 15-17:

Compound UV(n IR 'HNMR “CNMR MP | Yield
m} Vmax cmt”! LT O c Yo
r I
oo 286.00 | 3332.8,3003.0, | 3.79 (s, 3H, Ar-OCH3), | 54.50 (Ar- 112-113 | 85.01
,@\ 2947.0,1685.7, | 4.03 {5, 3H, Ur-OCH3), | CH), 55.15,
., - 1589.2,1573.8, | 6.89 (d, 1H, = 6.9 Hz, | 55.54, 156.80,
ke m"”“{;}m”a 1535.2,1514.0, | Ac-H), 7.25 (s, 1H, Cs- | 159.22, 159.97
1483.2,1465.8, | H), 7.62 (d, 1H, (Ur-C), 165.13
15 1384.8,1355.9, | }=8.09, Ar-H) 9.54 (s, | (C=0).
Ko 282.00 | 3355.9,3107.1, | 4.02 {s, 3H, Ur-OCHy), | 54.56 (Ur- 118-120 | 86.09
H{&L 1691.5,1606.6, | 4.06 {s, 5H, Ur-OCH;), | OCH;), 55.17,
I — 1583.4,1569.9, | 7.22 ¢s, | H, Cs-H), Ar- | 100,50 (Ur-
Heo” W G f,}cx 1519.8,1492.8, | H), 7.65 (d, 2H, J=8.8 | CH), 151.81
1415.7,1398.3, | Hz, Ar-H), 9.63 (5,- | (Ur-C), 164.03
16 NH-). (C=0).
HyCO 276.00 [3355.9,3105.2, 14.05 (s, 3H, Ar-OCH3), [54.53 (Ur- 120-121  $6.51
N 2 1706.9, 1610.5; 4.09 (s, 3H, A-OCH3), OCH,), 134.75,
1, — 1598.9, 1569.9; {7.14 {d, 1H, J=7.80 Hz, [138.23 (Ar-C),
MO N cauHmb} 1508.2, 1481.2, |Ar-H), 7.55 (4, 1H, 158.49, 160.33,
14754, 1419.5, [I=8.01 Hz, Ar-H), 7.85 [164.81 (Ur-C),
1396.4, 1367.4, |(s, 15, Cs-H), 9.66 (s, - [173.42 (-C=0),
17 NH_].
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Table §: Distinction among some spectral data of 2, 4 - Dimethoxy - 6- substituted phenylamido
pyrimidine derivatives 18-19 & 2, 4 — Dimethoxy-5-bromo - 6- substituted phenylamido pyrimidine

derivatives 20; ]
Compound UV(n IR 'HNMR BCNMR MP | Yield %.
]Il} Vmax ‘cm.l Oy 3¢ l'}(:
y —
HCO 284.00 | 3321.2,1676.0, | 2.34 (s, 3H, Ar-CH:). | 20,92 (Ar- 114-115 | 83.19
A 1606.6,1585.4, | 4.04 (s, 3H, Ar-OCH3), | CH3), 54.48
Fm'ﬂlw = 1571.9,1525.6, | 4.09 (s, 3H, Ar-OCH;)} | (Ur-OCHy),
: TR 1481.2,1458.1, | 7.27 (s, 1H, Cs-H), 159.14,
1404.1,1390.6, | 7.59 (d. 2H, J=8.36 Hg, | 160.07, 164.79
18 1361.7 & 1049 | Ar-H), 9:59 (s, -NH-). | (Ur-C), 173.43
h . 302,00 | 3319.1,1673.9, | 238 (s, 3H, Ar-CH;), | 21.47 (Ar- 117-119 | 85.20
N E 1609.6.1587.0, | 4.05 (s, 3H, Ar-OCH3), | CH3),55.12
” D,,l'\“,f — .fr*f} 1571,9.1527.6, | 4.10 (s, 3H, Ar-OCH;), | (Ur-OCHs),
W 1495.2,1452.1, | 7.52 (d, 1H, J=7.99 Hz, | 159.06,160.15,
1404.1,1391.6, | Ar-H), 7.59 (s, 1H, Cs- | 164.79 (Ur-C),
19 1360.7 & 1049 | H), 9.66 (5, -NH-). 173.42 (-C=0).
"o 246,00 [3238.3, 2947.0, [3.79 (s, 3H, Ar-OCH;), [55.65 (Ut- 141-142  '67.31
Wy 5 B 1687.6, 1560.3, W.07 (s, 3H, Ur-OCH3), |[OCH3), 56,05
Hm,l - J J_wﬂ 1514.0, 1452.3, 14.12 (s, 3H, Ur-OCH;) [(Ur-OCHy),

|'

B B

20

1384.8, 1199.6,
1107.1, 1031.8,
1014.5, 1002.9,
929.6 & 5130

9.43 (s, -NH-).

155.57, 160.03.
162.81 (Ur-C),
1169.58 (-C=0).
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Table 8: Distinction among some spectral data of 2, 4 — Dimethoxy-5-bromo - 6- substituted
phenylamido pyrimidine derivatives 28-23:

Compound UV(n IR THNMR “CNMR MP | Yield %.
m | vggem® du S 'C
hnay
o 3303.8.1705.0, | 4.09 (s, 6H, Ar-OCHy), | 55.83, 56.19
e 320.00 | 1560.3,1514.0, | 7.36 (&, 1H, J=8.91 Hz, | (Ur-OCHz), | 146-148 | 72.09
e cam—(if}—-a 1487.0,1460.0, ‘A.U'H]’ 7.59 (s,I]H,Ar- 98.94 (Uz-(),
j 1388.7,1353.9, | HI), 8.60 (d, 2H, J=8.90 | 159.91,
¥ 1199.6 & Hz Ar-H), 10.50 (s, - | 162.52, 169.70
21 1029.9 NH-). (Ur-C), 173.06
400 3303.8,1705.0, | 4.13 (s, 3H, Ar-OCH), | 55.01, 55.79
A 230000 | 1589.2,1560.3, | 4.14 (5, 3H, Ar-OCH,), | (Ur-OCHy), | 143-145 | 77.50
AL A 1514.0,1487.0, | 8.25(d, 1H, ]=891 | 98.04 (Ur-
e Wy 1487.0,1460.0, | Hz, Ar-H) 8.75 (d, {H, | CBr), 159.90,
¥ [353.9, 1172.6 | J=9.01 Hz, Ar-H), 169.09 (Ur-C),
22 & 1029.9 10.31 (5, -NH-), 173.07 (C=0).
o . 1282.6, 1705.0, .39 (s, 3H, Ar-CHs),  [55.55 (Ur-
VN 5| 28400 (16162, 15642, .04 (s, 3H, ArOCH;), [OCH3), 56.01 | 139-141 | 85.29
A,:[ = 1517.9, 1488.9, M.08 (s, 3H, Ar-OCH:), (Ur-OCH),
WO, 1469.7, 1442.7, [7.23 (s, LH, Ar-H), 7.74 61.61 (Ar-CHy),
W 1396.4, 1369.4, Ks, LH, Ar-H) 8.55 (s,  [98.07 (Ur-C-Br),
12652, 1203.5, |IH, Ar-H), 10.42 (s, - [162.80 (Ur-C),
23 1114.8 & 1020.3 NH-). (169.56 (-C=0).




Experimental

3.1, Preparation of 2, 4 - Dichloropyrimidine-6-carbonyl chloride-2:
A mixture of 2, 4 - Dioxo - 1, 3, 5 - trihydro - pyrimidine - 6- carboxylic
acid {Orotic acid} 5.0 g (0.032 mol) and phesphorus oxychloride (POCl;
40 mi) was refluxed for 24 hours at 105-108°C, then phosphorus
pentachloride (15 g, 0.072 mol) was added into the reaction mixture.
0
!
O H COOH
1
The mixture was then refluxed for 24 hours. POCIl, was removed under
reduced pressure. The residue was distilled with the help of shott path
distillation set under reduced pressure and ~40 g 12, 4 -
Dichloropyrimidine- 6- carbonyl chloride 2 was oblained as dense

coloriess liquid.

3.2. General procedure for synthesis of 2, 4 - Dichloro - 6- substituted
phenylamido pyrimidine 9-14:

The substituted amine compounds were dissolved in benzene and added
to the cold solution of 2, 4 — Dichloropyrnimidine -6- carbonyl chloride
{5.0g) drop wise. The mixture was then aliowed to warm up to room
temperature and stirred at room temperature (25°C) for 2 hours. The
mixture was kept at 0-5"C for over mg,ht Then the mixture was washed
with distilled water followed by saturated agueous solution of Sodium

hydrogen carbonate (NalJCQ;). Then the mixture was extracted in

83
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Chloroform (3x50 ml). The organic portion was washed with distilted
water (2x50 ml). Then the organic layer was dried over anhvdrous
Sodium Sulfate (NaS04). The solvent was removed Uﬂd&ll' reduced
pressure to obtain crude product. The product was purified by column
chromatography then the isolated product was crystallized from

methanol.

Cl
N7
py = |
Ci” N CGNH@}(

9-14

3.2a. Synthesis of 2, 4 - Dichlore - 6-p-nitrophenylamido pyrimidine-
9: 2, 4 - Dichloro - 6-p-nitrophenylamido pyrimidine (6.10 g, 18.54
mmol)} was produced from the reaction of 2, 4 — Dichlnmpyﬁmidine- -
carbony! chioride (5.0 g, 23.76 mmol} and p-Nitroaniline {3.45 g, 25

mmol). Data obtained from the synthesized compound 9 are given below-

cl
N e
L -
Cl | CONH—QHDz

L)

MF: C;]H6N40¢Clz MW: 3291

Physical Analysis

Shape and Color:  Amorphous and Reddish
Melting Peint: 157-159'C

Odor: Bad smell

Percentage of Yield: 73.05
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Analytical Analysis
UV (EtOH): Amas 326,00 nm.
IR (KBr): Vo, 3363.6, 1691.5, 1544.9, 1533.3, 1506.3,
1407.9; 1340.4, 1309.6, 1292.2; 1253.6,
1110.9 & 860.2 cm™. |
'HNMR (400 MHz, CDCl): 8y 7.96 (d, 2H, J= 7.68 Hz, Ar-H), 8.18 (5,
1H), 8.29 (4, 2H, I=7.64 Hz, Ar-H), 9.77 (s,
-NH-).
BCNMR (100MHz, CDCY,): S¢ 118,19 (Ur=CH) 119.01, 119.89, 124.43,
126,57 (Ar-CH), 130.06, 131.21 (Ar-C),
157.90, 159.19, 16002 {Us-C), 16541
(C=0).

3.2b. Prepardtion of 2, 4 - Dichloro - 6-p-methoxyphenylamido
pyrimidine- 16: 2, 4 - Dichloro - 6-p-methoxyphenylamido pyrimidine
(6.94 g, 19.6]1 mmol} was produced from 2, 4 — Dichloropyrimidine- 6-
carbonyl chioride (5.0 g, 23.76 mmol) and p-Anisidine (SLDD g, 25
mmol). The reaction’s conditions were followed as mentioned in general
procedure {3.2). Physical and analytical data of the compound (1#}) are

given below-

Cl
Hf‘"

.
EI)Q‘N GDNH—QDCH;
10
MF: C:HoN:0,CL; MW: 354.14

Physical Analysis

BS



Experimental

Shape and Color: Amorphous and Yellowish
Metting Point: 147-149°C

Odor: Rotten fish

Percentage of Yield: 8252

Analvtical Analysis
UV (EtOH}): dmax 352.00 nm.
IR (KBr}): vy, 3354.0, 1689.5, 1564.2, 1529.4, 1508.2,

14157, 1298.0, 1253.6, 1250.0, 1033.8,

8293 & 788.8 cm™

'HNMR (400 MHz, CDCLy): 8y 3.83 (s, 3H, Ar-OCH;), 6.94 (d, 2H, J=
9.02 Hz, Ar-H), 7.65 (4, 2H, J=9.00, Ar-
H), 8.17 (s, 1H, Cs-H), 9.42 (s, -NH-).

BOCNMR (166MHz, CDCly): 6c 54.50, 55.15 & 55.54 (-OCH3), 100.395
(Ur-CH) & 114,34, 121.51 (Ar-CH), §
130.38, 133.09 (Ar-C), 156.80, 159.22,
159.97 (Ur-C), 5 165.13 (C=0).

CHN Analysis
Elementary Data C % H % N %
Calculated 48.34 3.04 14.09
Experimental 47.40 3.22 13.65

3.2¢. Synthesis of 2, 4 - Dichlore - 6-p-chlorophenylamido pyrimidine-
11: 2, 4 - Dichloro - 6-p-chlorophenylamido pyrimidine {6.15 g, 19.43
mmol) was prepared from the reaction of 2, 4 — Dichloropyrimidine- 6-
carbonyi chioride (5.0 g, 23.76 mmot) and p-Chloroaniline (3.64 g, 28.51
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mmol) using the same reaction conditions as described in general
procedure 3.2, Physical properties and all analytical data obtained from

the compound 11 are given below-

El‘.'l

Y -
ci” "N ‘chchl

13

MF: C,,HN;0CL, MW: 316.56

Physical Analysis

Shape and Color: Red and fine Crystal
Melting Point: 166-167°C

Odeor: Rotten fish
Percentage of Yield: 81.77

Analytical Analysis
UV (EtOH): Joax 306.00 nm.
IR (KBr): Vma 3359.8, 1685.7. 1566.1, 1527.5, 1488.9,

1400.2, 1247.9, 837.0, & 758.0 cm ™.

'"HNMR (400 MHz, CDCls): 85 7.36 (d, 2H, J= 8.2 Hz, Ar-H), 7.68 (d,
2H, J= 8.14 Hz, Ar-H), 8.14 (s, 1H, Cs-H),
9.49 (s, -NH-).

BCNMR (100MHz, CDCl3): 8¢ 118.16 (Ur-CH), 119.01, 119.89,
124.43, 126.57 (Ar-CH), 130.06, 131.21
(Ar-C), 157.90, 159.19, 160.02 (Ur-C),
165.41 (C=0).
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CHN Analyvsis
Elementat;r data C % H % N %
Calculated 43.67 2.00 1389
Experimental 43.81 2.15 13.85

3.2d4. Preparation of 2, 4 - Dichlore - 6-m-chlorophenylamido

pyrimidine- 12: The mixture of 2, 4 — Dichloropyrimidine- 6- carbonyl
chlornide {5.0 g, 23.76 mmol} and m-Chloroaniline {3.57 g, 28.05 mmol}
saturated in benzene was afforded the desired product 2, 4 - Dichloro - 6-

m-chlorophenylamido pyrimidine (6.26 g, 19.78 mmol). Necessary

information to erect the structure of the compound are given beiow-

¢
?'!/% — o
cl”“uﬁcnnuw
V2

MF: C| ;H,E,NJOCI;

MW: 316.56

Physical Analvsis

Shape and Color:  Amorphous and Reddish
Melting Point: 160-162°C

Odor: Bad smell

Percentage of Yield: 33.25

Analytical Analysis
UV (EtOH): Apax
IR {(KBr): v

324.00 nm.
3340.5, 1695.3, 1593.1, 1525.6, 1251.7 &
680.8 cm™.




Experimental

'HNMR (400 MHz, CDCl,): 5 7.20 (d, 11, J=7.22 Hz, ArH). 733 0t
IH, J= 8.08 Hz, Ar-H), 7.58 (d, 1H, J=
8.16 Hz, Ar-Hy), 7.86 (s, Ar-H) 8.16 (s, 1H,
Cs-H), 9.50 (s, -NH-).

SCNMR (100MHz, CDCL): 8¢ 118,16 (Ur-CH), 118.36, 12028,
125.71, 130.29 (Ar-CH), 135.06, 137.53
(Ar-C), 157.96, 159.89, 160.02 (Ur-C),
165.41 (C=0). ‘

3.2e. Synthesis of 2, 4 - Dichloro - 6-p-methylphenylamido
pyrimidine-13: A mixture of acid chloride (2, 4 — Dichloropyrimidine-
6- carbonyl chloride, 5.0 g, 23.76 mmol) and p-Methylaniline (3.03 g,
28.25 mmol) saturated in benzene was taken in a two-neck round bottom
flask and stirred at room temperature for 2 hours. The reaction system
was stored at 0°C for 12 hours. A lustrous silver color compound was
obtained, All analytical data and physical properties of the compound 13

are given below- |

Cl

!
N~ ™=

cr”u“/m:l “GDHHIQ*GH:;

i3
MF: Ci;HoN;OCH MW; 282,12

Physical Analysis

Shape and Color:  Crystal and Silver
Melting Point: 159-161%C

Odor: Oderiess
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Experimental

Percentage of Yield: 83.33

Analytical Analysis
UV (EtOH): Amgs 320.00 nm. |
IR (KBr): v, 3369.4, 1687.6, 1566.1, 1525.6, 1317.3,

1294,1, 1245.9 & 825.5 cm’\.
"HNMR (400 MHz, CDCy): 8y, 2.34 (s, 3H, Ar-CH:), 7.18 (d, 2H, I=
8.28 Hz, Ar-H), 7.59 (d, 2H, J= 8.32 Hz,
Ar-H), 8.14 (s, 1H, Cs-H), 9.43 (s, -NH-).
BCNMR (100MHz, CDCL): 8¢ 20.96 (Ar-CH;), 11822 (Ur-CH),
120.06, 129.75 (Ar-CH), 133.89, 135.39
(Ar-C), 157.60, 159.81, 160.46 (Ur-C),

165.13 (C=0). '
|
CHN Analysis
Elementary data % H% N%
Calculated 51.09 322 14.89
Experimental 49,07 3.28 14.08

3.2f. Preparation of 2, 4 - Dichloro - 6-m-methylphenylamido
pyrimidine- 14: A mixture of 2, 4 — Dichloropyrimidine- ﬁ»- carbonyl
chioride {5 g, 23.76 mmol} and m-Methylaniline (3.02 g, 28.15 mmol} in
benzene yielded the expected product 2, 4 - Dichioro - 6-p-
nitrophenviamido pyrimidine {5.57 g, 19.74 mmol). Analytical data and

physical properties of the compound are given below-
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(I.‘-'I

N
L =
cl N EDHHU

14

MF: CquNJOC!Z MW: 282,12
Physical Analysis

Shape and Color:  Crystal and Reddish

Melting Point: 147-14%°C

Odor: Odorless

Percentage of Yield: 83.07

Analytical Analysis
UV (RtOH): i, 356.00 nm.
IR (KBr): voa 33559, 3068.7, 1687.6, 1531.4, 1488.9,

1309.6, 1296.1, 1247.9 & 794.6 cm”'.

'HNMR (400 MHz, CDCh): 6y 2.4 (s, 3H), 7.06 (d, 1H, J=7.43 Hz,
Ar-H), 731 (g, 1H, J= 7.6]1 Hz, Ar-H),
7.58 (d, 2H, }=9.42, Ar-H) 8.18 (s, 1H,
Cs-H), 9.46 (s, -NH-).

BCNMR (160MHz, CDCly): 3¢ 21.49 (Ar-CHj), 117.28 (Ur-C),
118.29, 120.74, 126.46, 129.12 (Ar-CH),
136.34, 139.32 (Ar-C), 157.75, 159.91,
160.47 (Us-C), 165.25 (C=0).

ot



Experimental

3.3. General procedure for the Synthesis of 2, 4 - l}imlethaxy -6
substituted phenylamido pyrimildine 15-19:

2, 4 - Dimethoxy - 6- substituted benzoarido pyrimidine (1 mumotl) was
added to the cold solution of sodium methoxide solution prepared by
dissolving sodium (3 mmol) in methanol (30 ml). The mixture was
ceftuxed at 60°C for 4 hours under Nitrogen atmosphere. After removal of
solvent and neutralization with dilute hydrochleric acid solution the
mixture was extracted with chloroform (3x50 ml). The chtoroform layer
was -;;.rasheci with water (2x30 ml) dried over anhydrous Naz8C4 and

solvent was removed under reduced pressure. Then the residue was

crystallized trom methanol.
octy
-
L M =
HyCO :‘d counwx
15-19

3.3a. Synthesis of 2, 4 - Dimethoxy - 6-p-methquphgnyla_midn
pyrimidine- 15: Reaction of 2, 4 - Dichioro - 6-p-mcthoxyphenylamido
pyrimidine (2.5 8, .64 mmol) and sedium methoxide prepared by
dissolving sodium (9.59 . 25.92 mmol in dry methanol (50 ml) at 60°C
for 4 hours produced desired 2, 4 - Dimethoxy - &6-p-
methoxyphenylamido pyrimidine {7.34 mmol, 2.12 g). |;!'ni] data obtained

from the compound 15 are given below-
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OCH;
N/ﬁ
b

f—
HCO™ "N "CONH—,  )—OCH,

15
M_F: C14H|5N304 MW: 289,29
Physical Analysis
Shape and Color:  Amorphous and Off -White
Melting Point: 112-113°C
Odor: Pleasant smell

Percentage of Yield: 85.01

Analytical Analysis
UV (EtOH): b, 286,00) nm,
IR (KBr}: ving 3332.8, 3003.0, 2947.0, 1685.7, 1589.2,

1573.8, 1535.2, 1514.0, 1483.2, 1465.8,
1384.8, 1355.9, 1315.4, 1301.9 1263.3,
1232.4, 1218.9, 1201.6, 1186.1, 1186.1,
1126.4, 1076.2 1043.4, 987.5, 933.5 &
769.5 cm’,

'HNMR (400 MHz, CDCl): 6y 3.79 (s, 3H, Ar-OCHa), 4.03 (s, 3H,
Ur-OCHs), 4.08 (s, 3H, Ur-OCH;) 6.89

. {d, 1H, }= 6.9 Hz, Ar-H), 7.25 (s, 1H, C;-

H), 7.62 (4, 1H, J=8.09, Ar-H) 9.54 (s, -
NH-}.

BCNMR (100MMHz, CDClLy): 8¢ 54.50 (Ar-CH;), 55.15, 55.54 (Ur-
OCH;), 100.39 (Ur-CH), 130.38, 133.09
{(Ar-CH), 156.80, 159.22, 159.97 (Us-C),
165.13 (C=0). |
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3.3b. Preparation of 2, 4 - Dimethoxy - 6-p-chlorophenylamido
pyrimidine- 16: 2, 4 - Dimethoxy - 6-p-chiorophenylamido pyrimidine
{6.18 mmol, 1.82 g) was synthesized from the reaction of 2, 4 - Dichloro -
6-p-chlorophenylamido pyrimidine (2.11 g, 7.18 mmol) and sodium
methoxide in dry methanol {50 ml) using the conditions mentioned in
general procedure 3.3. Physical properties and analytical oblained from

the desired compound 16 are given below-

OCH,
N
/jl\ . =
H,CO N”“‘cuun—U—m
ib
MF: C;H;;N,O:Cl MW: 293.71
Physical Analysis
Shape and Color: Amorphous and white
Melting Point: 118-120°C
Odor: Pleasant smell

Percentage of Yield: 86.09

Analytical Analysis
UV {EtOH): dpax 282.00 nm.
IR {(KBr): v 3355.9, 3107.1, 1691.5, 1606.6, 1383.4,

1569.9, 1519.8, 1492.8, 1479.3, 1460.0,
1415.7, 1398.3, 1382.9, 1348.1, 13038,
[286.4, 1303.8, 1259.4, 12382, 11977,
1176.5, 1093.6, 1093.6, 1024.1, 1010.1,
983.6, 929.6 & 829.3 em™.
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'HNMR (400 MHz. CDCh): 8 4.02 (s, 3H. Ur-OCH:), 4.06 (s, 3H, Ur-
OCH,), 7.22 (s, 1H, Cs-H), 7.31 (d, 2H,
J=8.7% Hz, Ar-H), 7.65 (d, 2H, J=8.8 Hz,
Ar-H}, 9.63 (s, -NH-).
BCNMR (100MHz, CDCls): 8¢ 54.56 (Ur-OCH;), 55.17 (Ur-OCH;),
100.50 (Ur-CH), 118.83, 119.89, 124.43,
126,57 (Ar-CH), 131.06, 13122 (Ar-C),
145.29, 150.81, 151.81 (Ur-é}, 164.03

(C=0).
CHN Analysis
Elementary <data C %o H % N %
Calenlated 533.16 4.12 14.31
Experimental 5291 4.11 14.33
3.3c. Synthesis of 2, 4 - Dimethoxy - 6-m-chlorophenylamido

pyrimidine-17: 2, 4 - Dimethoxy - 6-m-chlorophenylamido lpyrimidine

|
{6.79 mmol, 1.99 g) was prepared from the reaction of 2, 4 - Dichloro - 6-

m-chlorophenylamido pyrimidine (2.31 g, 7.86 mmol) and sodium

methoxide (CH;ONa). Various data obtained from the compound are

given below-

OCH,

'liih'“k Cl

| =
e
H;60™ N CDNH'—@

&
|

|

MF: C3H,;;N;O.Cl
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Physical Anatysis

Shape and Color:  Amorphous and Pinkish
Melting Point: 120-121°C

Odor: Pleasant smel}

Percentage of Yield: 86.51

Analytical Analysis

UV (EtOH): 3y, 276.00 nm.

IR (KBr): vy 3355.9, 3105.2, 1706.9, 1610.5, 1598.9,
|

1569.9, 1508.2, 14812, 14754, 1419.5,
1396.4, 1367.4, 1290.3, [263'.3, 1201.86,
1188.1 & 11129 cm™.

"HNMR (400 MHz, CDCl): 8y 4.05 (s, 3H, Ar-OCHs), 4.09 (s, 3H, Ar-
OCH,), 7.14 (d, 1H, J= 7.8¢ Hz, Ar-H)
7.25 {g, 1H, J=8.03 Hz, Ar-H), 7.55 (d, 1H,
§=8.01 Hz, Ar-H), 7.85 (s, 1H, Cs-H), 9.66

. (s, -NH-}.

“CNMR (100 MHz, CDCLy): §¢ 54.53 (Ur-OCH,), 55.17 (Ur-OCH;),
100.54 (Ur-CH), 117.85, 119.96, 124. 83,
130.08 (Ar-CH), 134.79, 13823 (Ar-C),
158.49, 160.33, 164.81 (Ur-C), 173.42 (-
C=0).

3.3d. Preparation of 2, 4 - Dimethoxy - 6-p-methylphenylamido
pyrimidine-18: The mixture of 2, 4 - Dichioro - 6-p-methylphenylamido
pyrimidine {2.40 g, 8.78 mmol) and sodium methoxide was afforded the
desired product 2, 4 - Dimethoxy - 6-p~meth}'lphen§flamidﬂ| pyrimidine
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(7.3 mmol, 2.0 g). Physical and analytical data are given below-

OCH, |

W
H,CD) N cnw@—ma '
18

MF: C,(H 3Nz, MW 273.29
Physical Analysis

Shape and Color:  Amoarphous and Off-white
Melting Point: 114-115°C

Odor: Pleasant smell

Percentage of Yield: 83.19

Analytical Analysis
UV (EtOH): dq .. 284.00 nm. .
IR {KBr): vy, 33212, 1676.0, 1606.6, 1585.4, 1571.9,

1525.6, 1481.2, 1458.1, 1404.1, 1390.6,
1361.7 & 1049 cm™,

'HNMR (400 MHz, CDCls): 8y 2.34 (s, 3H, Ar-CH3), 4.04 (s, 3H, Ar-
OCH,), 4.09 (s, 3H, Ar-OCHj), 7.14 (d,
2H, J= 8.20 Hz, Ar-H) 7.27 (s, 1H, Cs-H),
7.59 (4, 2H, 5836 Hz, A1), 9.59 (s, -
NH-).

“CNMR (100 MHz, CDClL): 8¢ 2092 (Ar-CH;), 54.48 (Ur-OCH,),
5513 (Ur -OCHs), 10042 {Ur-CH),
119.89, 129.62 (Ar-CH), 134.52, 134.59
(Ar-C) 159.14, 160.07, 164.79 (Ur-C),
173.43 (-C=0). .

|
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3.3e. Synthesis of 2, 4 - Dimethoxy - 6-m-methylphenylamido
pyrimidine-19: 2, 4 - Dimethoxy - §-m-methylphenylamido pyrimidine
{6.08 mmol, 1.66 g) was synthesized from the reaction of 2, 4 - Dichloro -
6-p-nitrophenylamido pyrimidine (1.95 g, 7.14 mmol)‘and sodium
methoxide in dry methano} (50 ml). Data obtained from the compound 19

are given below-

OCH,

N7 ;
| -”)?l _‘:’_,CHS |
H,807 “N™ “coNHM

(E]
MF: CH,sN;O: MW: 273.29
Physical Analysis
Shape and Color:  Amorphous and Off-white 7
Melting Point: 117-119°C
Odor: Pleasant smell

Percentage of Yield: 85.20

Anatytical Analysis B

UV (EtOH): hnus " ¢ 302,00 nm.
IR (KBF): Vias 3319.1, 1673.9, 1609.6, 1587.0, 1571.9,

1527.6, 14952, 1452.1, 1404.1, 13916,
1360.7 & 1049 cm”.

'HNMR (400 MHz, CDCLy): 8 2.38 (5, 3H, Ar-CHs), 4.05 (s, 3H, Ar-
OCH,), 4.10 (s, 3H, Ar-OCHz), 6.52 (m,
{HL ArHD), 7.00 (m, 1EL AcH) 727 (m.
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{H, Ar-H) 7.52 (d, 1H, 1=7.99 Hz, Ar-H),
7.59 (s, 1H, Cs-H), 9.66 (5, -NI-).

BCNMR (100 MMz, CDCL): 8¢ 21.47 (Ar-CHs), 54.48 (Ur-OCHy),
55.12 (Ur-OCH), 100.45 (Ur-CH), 116.99,
120.51, 125.64, 128.93, 137.02, 139.06
(Ar-CH), 159.06, 160.15, 164.79 (Ur-C),
173.42 (-C=0).

CHN Analysis |
| Elementary data | Ch H% ! I N %
Calculated 61.53 5.53 f 15.38
Experimental 60.93 5.62 il 14.83

3.4. General procedure for the preparation of 2, 4-Dimethoxy-5-
bromo-6-substituted phenylamido pyrimidine-20-23:

3.4a. Bromine (Br;) in Pynidine: A mixture of 2, 4-Dimethoxy-6-
substituted phenylamido pyrimidine (500 mg), Bromine {{].Siﬁ m}) and
Pyridine (10 ml) was stirred for 4 hours under inert annusbhere. The
solvent was then removed at high temperature under reduced pressure.
The residue was triturated with water and filtered, crystallized from
methanol, The desired product could not be isolated.

3.4b. N-Bromo suoccimimide (NBS) in Triflareacetic acid and
trifluroacetic anhydrate mixture: A mixture of 2, 4-Dimethoxy-6-
substituted phenylamido pyrimidine {1.6934 mmol), Trifluroacetic acid

(50 mi) and irifluroacetic anhydrate (5 ml) was refluxed for 20 minutes.
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N-Bromo succinimide (1.2 equiv.) was addcd and the reaction mixture
was further refluxed for 10 hours at 40°C. The progress of t1|1is reaction
was observed with TLC. Then the reaction mixture was allowed to cool at
room temperature and the solvent was removed under reduced pressure.
Then the mixture was washed with distilled water followed by saturated
aqueous solution of Sodium hydrogen carbonate (NaHCOs). Then the
mixture was extracted in Chioroform (3%50 mi). The organic portion was
washed with distilled water {2x50 ml). Then the organic layer was dried
over ashydrous Sodium Sulfate (Na,80,). The solvent was removed
under reduced pressure to obtain crude product. The product in this series
was separated by column chromatography. The separated product then
crystallized from methanol. General structure of the compounds in this

sertes 1s given below-

OCH;
: or
H.—"
T~
Hy,CO™ "N CDNH& —?F'?x

3.4b.1. Synthesis of 2, 4 - Dimethoxy — 5-bromo-6-(4-methoxy-2’, 3,
5', G'-tetrabromo) phenylamido pyrimidine-20: Reaction of 2, 4 -
Dimethoxy -6-p-methoxyphenylamido pyrimidine (0.5 g, 0.34 mmol) and
N-Bromosuccinimide (0.51 mmof) in presence of TFA and TFAA
produced 2, 4 - Dimethoxy — 5-bromo-6-(4'-methoxy-2'. 3', 5, 6'-
tetrabromo)} phenylamido pyrimidine {0.23 mmeol, 8.16 g} 20. Physical

and analytical data of the compound 20 are given below-
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Hacn"‘“‘ﬂ”'““cuNHwncH,

20 Bf Br
MF: C,H,gN:O,Brs MW: 683.77

Physical Analysis

Shape and Color:  Amorphous and White
Melting Point; 141-142°C :
Odor: Odorless
Percentage of Yield: 67.31

Analytical Analysis
UV (EtOH): ),y 246.00 nm.
IR (KBr): Vim 3238.3, 29470, 1687.6, 1560.3, 1514.0,

1452.3, 1384.8, 1353.9, 1334.6, 12999,
1286.4, 1245.9, 1199.6, 1107.], 10318,
1014.5, 1002.9,929.6 & 513.0 em™.
'"HNMR {400 MHz, CDCh): 55 3.79 (s, 3H, Ar-OCH;), 4.07 (s, 3H, Ur-
OCH,), 4.12 (s, 3H, Ur-OCH;) 9.43 (s, -

NH-).
BCNMR (100 MHz, CDCL): 8¢ 55.65 (Ur-OCH;), 56.05 (Ur-OCHs),
60.65 (Ar-OCHs), 98.67 (Ur-CH),

121.68, 126.47, 133.09, 153.09 (Ar-C),
155.57, 160.03, 162.81 (Ur-C), 169.58 (-
C=0).
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3.4h.2. Preparation of 2, 4 - Dimethoxy — 5-bromo-6-(2'-bromo-4'-
chloro) phenylamido pyrimidine-21: 2, 4 - Dimethoxy — 5-bromo-6-{2"-
bromo-4'-chlore) phenylamido pyrimidine (1.10 mmol, 0.49 g} was
synthesized from the reaction of 2. 4 - Dimethox}!' - 6-p-
chlorophenylamido pyrimidine (0.69 g, 1.53 mmol} anrd NB|S (0.32 g,
[.&3 mmel). Other procedures were followed as general procedure 3.4b.
Analytical data and physical properties of the compound 21 are given

below-

OCH,

Br
.

21 ar’ |

MEF: CgHmN}.O;BI‘:C! MW: 451.50

Physical Analysis

Shape and Color: Amorphous and White
Melting Point: 146-148°C

Odor: Odorless

Percentage of Yield: 72.09

Anatytical Analysis
UV (EtOH): ke 320.00 nm.
IR {(KBr): vy 3303.8, 1705.0, 1560.3, 1514.0, 1487.0,

1460.0, 1388.7, 1353.9, 1199.6 & 1029.9
em’
'HNMR (400 MHz, CDCh): 8y 4.09 (s, 6H, Ar-OCH3), 7.36 (d, 1H,

J=8.91 Hz, Ar-i), 7.59 (s, 1H, Ar-H), 8.60
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|

(d, 2H, }=8.90 Hz, Ar-H), 10.50 (s, -NH-),
BCNMR (100 MHz, CDCly): 8¢ 55.83, 56.19 {Ur-OCIH:), 98.94 (Ur-C),
113.64, 121.64, 128.66, 129.88, 131.93,
£34.21 {Ar-C), 159.91, 162.52,| 169.70 {Ur-
), 173.06 (C=0).

3.4h.3. Synthesis of 2. 4 - Dimethoxy — 5-br0mD—ﬁ-(z-hrnnlm-s-ch]ﬂru)
phenylamido pyrimidine-22: 2, 4 - Dimethoxy — 3-bromo-6-(2-bromo-
S-chloro} phenylamido pyrimidine {1.36 mmol, 0.61 g) was prepared
from the reaction of 2, 4 - Dimethoxy - 6-m-chlorophenylamido
pyrimidine {0.79 g, 1.75 mmol) and NBS (0.37 g, 2.1 mmol) in prescnce
of TFA and TFAA. Physical properties and analytical data obtained {rom

the synthesized compound 22 are given below- |

OCH,8

S e .

N |
HiCO™ "N ﬂﬁmﬂ—w .

22 Br’

MF: C|3H1[§N303B]‘1CI MW: 45 1.5{:’

Physical Analysis

Shape and Color: Amorphous and White
Melting Point: 143-145°C

Odor: Odorless

Percentage of Yield: 77.50

Analvtical Analysis
UV (EiOH}: L. 300.00 nm.
IR (KBr): vy 3303.8, 1705.0, 1589.2, 1560.3, 1514.0,
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1487.0, 1487.0. 1460.0, 1446.5, 138R.7.
13539, 1296.1, 11996, 11726 &
1029.9 cm™'.
'HNMR (400 MHz, CDCL): 8y 4.13 (s, 3H, Ar-OCH;), 4.14 (s, 3H,
Ar-OCH;), 8.25 (d, 111, J= 8.91 Hz, Ar-
H) 8.75 (d, 1H, J= 9.01 Hz, Ac-H), 10.31
(s, -NH-).
BCNMR (400 MHz, CDCL): 8¢ 55.01, 55.79 (Ur-OCH;), 98.04 (Ur-
CBr), 115.60, 121.14, 127.66, 129.01,
130.73, 13421 {Ar-C), 159.90, 163.51,
169.09 (Ur-C), 173.07 (C=0).

CHN Anatysis |
Elementary Ddata C% i H % T N%
Calculated 3458 2.23 9.3
Experimental 34.43 241 ¥.93

3.4b.4. Synthesis of 2, 4 - Dimethoxy — 5-bromo-6-(4-bromo-3-methyl}
phenyvlamide pyrimidine-23: 2, 4 - Dimethoxy — S-brnmﬂ?-ﬁ-{ 4-bromo-
3-methyl) phenylamido pyrimidine {1.65 mmoi, 0.7 g) was synthesized
from the reaction of 2, 4 - Dimethoxy-6-m-methylphenylamido
pyrimidine (0.83g, i.93 mmol) and NBS (0.41g, 2.32mmoi} in presence
of TFA and TFAA under the sume conditions as general procedure 3.4.
Physical properties and analylical data of the compound 23 are given

below.

(?CH;

: Br

e CH
N e

H, O™ "N’ ‘ﬂﬂnﬂvsr |

23 .
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MF: C]..;HBN].O]BI} MW:431.08

Physical Analysis

Shape and Color: Amorphous and White
Melting Point: 139-141°C

Odor: Odorless

Percentage of Yield: 85.29

Analvytical Analysis
UY (EtOH): i, 284.00 nm,
IR (KBr) 1 vy 32826, 1705.0, 1616.2, 1564.2:, 1517.9,

1488.9, 1469.7, 1442.7, 1396 4, 1369.4,

1265.2, 1203.5, 1114.8 & 1020.3 cm™.
'HNMR (400 MHz, CDCly): 8y 2.39 (s, 3H, Ar-CHs), 4.04 (s, 3H, Ar-
OCH;), 4.08 (s, 3H, Ar-OCH;), 7.23 (s,
IH, Ar-H), 7.74 (s, 1H, Ar-H) 8.55 (5, {H,

Ar-HD, 10.42 (s, -NH-).

3CNMR (100 MHz, CDCly): 8. 55.55 (Ur-OCHy), 56.01) (Ur-OCH),
61.61 (Ar-CH,), 98.07 (Ur-C-Br),
123.68, 129.47, 133.06, 151.09 (Ar-C),
155.57, 160.03, 162.80 {Ur-C), 169.56 (-

C=0). |
CHN Analysis
Elementary dataJ C % , H % J N %
Calculated | 39.01 i 3.03 | 974
Experimental 38.08 ‘ 3.08 Q47
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Antimicrobial Serceming

Chapter 4

Aniimierebial Serecning
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Antimicrobial Screcning

INTRODUCTION

Bacteria and fungi are rcsponsible for many infectious discases. The
increasing clinical implications of drug reststant fungal and bacterial
pathogens have lent additional urgency to antimicrobial drug research.
The deterioration of human population due io enhance of prevalence of
infections diseases is becoming a global problem'. it was found from the
literature that nitrogen and sulfur containing compounds showed marked
microbial activities>™*. When heterocyclic part of the compounds, such as;
imidazole, nitroimidazole elc. become attached to carboh}rdralt:s?, their
efficiency to inhibil bacteria of fungus sharply increased. Tt was also
found that a large number of biologically active compounds posscsses
aromatic and heteroaromatic nucleus. 1f an active nucleus is linked to
another nucteus, the resulting molecule may possess greater potential for
biotogical activity®. In vifro antimicrobial activities of fused pyrimidines
were successfully evaluated in our laboratory”.

M. shaheb™ a post graduate student carried oul W vitro antimicrobial
activates of fused pyrimidine derivatives. M. S. Rahman'' showed that
antimicrobial activities of alkaleids plant leaves. The alkaloids were
screened against several pathogenic bacteria.

8. M. Shahed'® " a former research student of organic iaboratory carries
out antifungal activities of a series of acylated - Mannose derivatives.
M. fakruddin' also a research student of organic laboratory carries out
antifungal activities of a series of fused pyrimidine derivatives. He used
five human pathogenic bacieria viz. Bucillus cereus, Bacillus megaterium,
Baciltus subtilis, Staphylococeus aureusand and four pathogenic fungi,
viz. Vibriv mimicus, Vibrio parahemolyticus, Aspergillus niger and

pariicitium sp. 8. M. Abe Kawsar ' '* also a former research studoat of
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organic laboratory carried out in vifro antibactertal activitics of a series of
acylated uridine dertvatives.

Recently, our groups synthesized 2-substituted benzofurans'’,
isoindolinene and isoquinelinone'® and tested their antibacterial and
antifungal activities, Plants are the natural reservoir of many
antimicrobial agents. In recent times, traditional medicine as an
alternative form of heaith carc and {0 overcome microbial resisiance has
led the researchers to Investigate the anlimicrobial activity of medicinal

plants.

4.1. Materials and methods:
The anti bacterial activities of pyrimidine derivatives were studied against
twelve bacteria and the activities of the same compounds were also
studied against four fungi. For the detection of antibacterial activities the
disc diffusion method'” was followed.
The antimicrobial screening which is the first stage of antimicrobial drug
resedrch is performed to ascertain the susceplibility of various fiingi and
bacieria to any agent. This test measures the ability of each test sample to
inhibit the in vitro fungal and bacterial growth. This abiity may be
estimated by any of the following three methods.

a) Disc diffusion method

b} Serial dilution method

¢) Bioautographic method

But there is no standardized method for expressing the results of
antimicrobial screening, Some investigators use the diameter of zone of
inhibition and/or the minimum weight of extract to inhibit the growth of

microorganisms. However, a great number of factors viz., the exiraction
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methods, inoculum volume, culture medium composition”, p", and
incubation temperature can influence the resulis.

Among the above mentioned techniques the disc diffusion’” is a widely
accepted in vitro investigation for preliminary screening of test agents
which may possess antimicrobial activity. It is essentially a quantitative
or qualitative test indicating the sensitivity or resistance of the
microorganisms to the test materials. However, no distinction between

bacleriostatic and bactericidal activity can be made by this method™.

4.1a. Principie of disc diffusion method:

In this classical method, antibiotics diffuse from a confined source
through the nutrient agar gel and create a concentration gradient. Dried
and sterilized filter paper discs (6 mm diameter) comtaining the test
samples of known amounts are placed on nutrient agar medium uniformiy
seeded with the test microorganisms. Siundard antibiotic (kanamycin)
discs and blank discs are used as positive and negative control. These
plales arc kept al low temperature (4°C) for 24 hours to allow maximum
difTusion of the test materials to the surrounding media. The plates are
then inverted and incubated at 37°C for 24 hours for optimum growth of
the organisms. The test materials having antimicrobial property inhibit
migcrobial growth in the media surrounding the discs and thereby yield a
clear, distinct arca defined as zone of inhibition. The aniimicrobial
activity of the test agent is then determined by measuring the diameter of

zone of inhibition expressed in millimetre.

In the present study the crude extracts, fractions as well as some pure
compounds were tested for antimicrobial activity by disc diffusion
method. The experiment was carricd out more than once and the mean of

the readings was taken.
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Fig.2: Dhisc diffusion method

4.2, Experimental:

4.2a. Apparatus and reagents:

Filter paper discs  Petri dishes Inoculating loop
Sterile cotton Sterile forceps Spirit burner
Micropipette Screw cap test tubes Nose mask and Hand gloves
Laminar air flow hood  Autoclave Incubator
Refrigerator Nutrient agar medium Ethanol
Chloroform
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4.2b. Test materials:

Antimicrobial Screening

Table 4.1a: List of compounds used for antibacterial activities:

Comp. | Name of the test chemicals Structure
no.
1]
H'JH‘H
9 2,4-Dichloro-6-p-nitropbenylamido N CON _C‘}_"“‘
pytrirmdine -
=]
vy
10 2,4-Dichloro-6-p-methoxyphenylamido e N WH—{:f OCH,
pyrimidine
A
P!
11 2,4-Dichloro-6-p-chlorophenylamido o ,‘i_N CONH —O@
p
pyrimidine
cl
_ _ N/g Ci
12 2,4-Dichloro-6-m-chlorophenylamido I ,JM ,=<
o TNT TeoNH—
pyrimidine
¢
N
13 7 4-Dichloro-6-p-methylphenylamido | A aomn —@-Gﬂa
pyrimidine
Cl
| o | o
14 2.4-Dichloro-6-m-methyiphenylamido o ,i‘,Nf ol
W
pyrimidine
b
| 0L
15 2,4-Duneth0x}f-6-p- Hyf” "M EGNH—@-(}CH;,‘
methoxyphenylamido pyrimidine
OCH;
W
16 2 4-Dimethoxy-6-p-chiorophenylamido H:;,CO/!I\Nf conH— a1

pyrimidine
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bromo-3'-methyl} phenylamido

OCH;
N’Lﬁ\ ¢l
17 | 2,4-Dimethoxy-6-m- chn"u‘u" COnH @
chlorophenyiamido pyrimidine
oCh;
9
18 2.4-Dimethoxy-6-p- H,{:o“'ﬂ“u’ cnw—@—cm
methylphenylamido pyrimidine
CH;
N CH,
19 2,4-Dimethoxy-6-m- H,miu" mm@
methylphenylamido pyrimidine
2, 4 - Dimethoxy — 5-bromo-6-(4'- ooH
20 methoxy-2', 3, 5', &'-tetrabromo) l-l,,{:n)l“ 5 cau»(i}rocu
phenylamido pyrimidine B
2, 4 - Dimethoxy — 5-bromo-6-(2'- “:"’Br
N
21 brome-4’-chiore) phenylamido mmAn*k‘conu—@fcr
e ad
pyrimidine
OCH,
N Br Ct
22 |2, 4 - Dimethoxy — 35-bromo-6-{2'- Haco/n‘u”L“coNH
bromo-5'-chloro) phenylamido Br
pyrinndine
. ' OCH,
2, 4 - Dimethoxy — 5-bromo-6H{4'- P o
23 mcc’ll‘“m’;l‘vcam@far

pyrimidine
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4.2¢. Test organisms:

Antimicrobial Screening

The microbial strains used for the experiment were collected as pure

cultures from the lnstitute of Nutrition and Food Science {INI'S},

University ol Dhaka, Both gram positive and gram-negative organisms

were taken for the test and they are listed in the Table 7.1.

Table 4.1b: List of test microorganisms:

Gram positive Bacteria | Gram negative bacteria | Fungi

| Bacitius cereus Escherichia coli Candida afbicans
Bacillus meguterium Pseudomonas aeruginosa | Aspergilius niger
Bacilius subtilis Sulmonella paratyphi | Sacharomyces

cerevaceqae
Staphviococcus aureus Saimonelia typhi
Sarcina lutea Shigella baydii
Shigelia dysemteriae

Vibrio mimicus

Vibric parahemolyticus

|

The bacterial and fungal strains used for the experiment were collected as

pure cultures from the Institute of Nutritton and Food Science (INFS),

University of Dhaka. Both gram positive and gram-negative organisms

were taken for the test and they are listed in the Table 5.1.

4.2d. Composition of culture medium:

Nutrient agar medium {DIFCQO) was used in the present study for testing

the sensitivity of the organisms to the test rnaterials and to prepare fresh

cuiinires.
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Table 4.2: Compeosition of nutrient agar medium:

a. Nutrient agar medium

pH

7320.2at250C

185

| Ingredients Amounts |
f Bacto peptone i 0.5 gm i
| Sodium chloride 105 gm |
Bacto yeast extract i 1.0 gm i
Bacto agar | 2.0 gm |
Distilled water g.s. 100 ml
pH 7.2-7.6 at 25°C
&, Nutrient broth medium :
Ingredients Amounts
Bacto beef extract 0.3 gm
Bacto peplone 0.5 gm
Distilied water g.s. 100 ml
pH 7.2 20.) at 250C
b. Muller — Hunfon medium:
Ingredients Amounts
Beef infusion 30 gm
Casamine acid 1.75 gm
Starch 0.15 gm
Bacto agar 1.70 pm
Distilled water g.s. 100 mi
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d. Tryptic soya broth medium (T5B):

Ingredients Amounts
Bacio tryptone 1.7 gm
Bacto soytone (1.3 gm
Bacto dextrose 0.25 gm
Sodium chloride 0.5 gm

Di potassium hydrogen

Phosphate 0.25 gm
Distilled water g.s. 100 mi
pH 7.3 £0.2 at 250c

Nutricnt agar medium (DIFCQO) is the most frequently used and also used
in the present study for testing the sensitivity of the organisms to the test

materials and to prepare fresh cultures.

4.2e. Preparation of medium:

Calculated amount of each of the constitucnts was taken in a conical flask
and distiiled water was added to it to make: the required volume. The
contents were heated in a water bath to make a clear solution. The pH (at
25°C) was adjusted at 7.2-7.6 using NaOH or HCI 10 mi and 5 mi of the
medium was then transierred in screw cap iest tubes to prepare plates and
slants respectively, The test tubes were then capped and sterilized by
auloclaving at 15-1bs pressure at 121°C for 20 minutes, The slants were
used for making fresh culture of microorganisms that were In turn used

for seusitivity study.

4.2f. Sterilization procedures:
To avoid any type of contamination and cross contamination by the test
organisms the antimicrobial screening was done in Laminar Hood and ail

types of precautions were strictly maintained. UV light was switched on
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an hour before working in the Laminar Hood. Petridishes and other
classware were sterilized by autoclaving at a temperature of 121°C and a
pressure of 15-bs./sq. inch for 20 minutes. Micropipette tips, cotion,

forceps, blank discs etc. were also sterilized by UV light.

4.2g. Preparation of subculture:

In an aseptic condition under laminar air cabinet, the test organisms were
transferred from the pure cultures to the agar slants with the help of a
transfer Joop to have fresh pure cuitures. The inoculated strains were then
incubated for 24 hours at 37°C for their optimum growth. These fresh

cultures were used for the sensitivity tesl.

4.2h. Preparation of the test plates

The test organisms were transferred from the subculture to the test tubes
comtaining about 10 m! of melted and sterilized agar medium with the
help of a sterilized transfer loop in an aseptic area. l'he test tubes were
shaken by rotation 1o get a uniform suspension of the organisms. The
microbial suspension was immediately transferred lo the sterilized
petridishes. The petridishes were rotated several times clockwise and
anliclockwise Lo assure homogenous distribution of the tesl organisms in

the media.

4.2i. Preparation of discs

Measured amount of each test sample {specified in tble 7.4) was
dissolved in specific volume of solvent {(chloroform or methanol) to
obtain the desired concentraiions in an aseptic condition. Sterilized
metrical (BBL, Cocksvilie, USA} filter paper discs were taken in a blank
Petri dish under the laminar hood. Then discs were soaked with solutions

of test samples and dried.
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Standard Kanamycin (30 jg/disc) discs were used as positive control (o
ensure the activity of standard antibiotic against the test organisms as
well as for comparison of the response produced by the known
antimicrobial agent with that of produced by the test sample. Blank discs
were used as negative controls which ensure that the residual scolvents
(left over the discs even after air-drying) and the filier paper were not

active themselves.

4.2j. Diffusion and incubation

The sampie discs, the standard antibiotic discs and the control discs were
placed gently on the previously marked zones in the agar plates pre-
inoculated with test microorganisms. ‘The plates were then kept in a
refrigerator at 4°C for about 24 hours upside down to allow sufficient
diffusion of the materials from the discs 1o the surrounding agar medium,
The plates were then inverted and kept in an incubator at 37°C for 24

hours.

4.2k. Determination of the zone of inhibition
The antimicrobial potency of the test agents are measured by their
activity to prevent the growth of the microorganisms surrounding the

discs which gives clear zone of inhibition.

Afier incubation, the amtimicrobial activity of the test materials was
determined by measuring the diametcr of the zones of inhibition In

mitlimetre with transparcnt scale,
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Fig 3: Determination of the zone of inhibition

4.3 RESULTS AND DISCUSSION OF THE TEST SAMPLES:

The antimicrobial activities of new pyrimidine derivatives were examined
in the present study. The antibacterial activities of pyrimidine derivatives
were studied against thirteen bacteria such as Bacillus cerens. Bacillus
megaterium, Bacillus subtilis, Staphylococeus aureus, Sarcina luteq,
Escherichia coli, Pseudomonas aeruginosa, Salmonelia paratyphi,
Saimonella typhi, Shigella bovdii, Shigefla dysenteriae, Vibrio mimicus,
Vibrio parahemolyvticus and the activities of the same compounds were
also studied against three fungi such as Candida albicans, Aspergillus
niger, Sacharomyces cerevaceae.

All compounds were soluble in chloroform and showed mild to moderate
inhibitory activity against microbial growth & the average zone of
inhibition produced by them 7-14 mm.

The result of the diameter of inhibition zone and percentage of inhibition
of microbial growth due to the effect of chemicals, are presented in table
4.3 to table 4.5.

The antibacterial activities were measured in terms of diameters of zone
of inhibition in {(mm). Al} experiments were performed thrice to minimize

the experimental plus individual errors. The mean value of the diameters
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of zone inhibition (M.DIZ) was taken as in disc for determining
antimicrobial spectra. Sensitivity test results are in table 4.3 10 4.5 and
were compared with a standard antibiotic kanamyctin (30-40 pm/disc).
The gram positive and gram negative as well as pathogenic fungi used in
the present investigation, three synthesized compotnds (10, 12 and 14)
were found comparatively inhabitant activity against most of the tested
organisms, at a dose of 200 pym/disc shown in tables 4.3 and 4.4. There
were completely no activities of the synthesized compounds 9, 11, 13, 15,
16,17,18 and 19,

All 5-bromeo-6-amido uracil: compounds showed mild activity against all
tested organisms, Compounds 20, 22 and 23 showed moderate activity

against alt bacteriag, and fungis.
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Table 4.3: Antimicrobial activity of test samples 9-13:

Test microoTganisms

Diameter of zone of inhibition (mm)

[

o P e G
}=N\ ~ }TN‘_ |.|:>=N"._|-| B':N: 5='1 o
e BT el el el A
4 I
& g : : g
i i i KAN
i 1A
o = 7
D¢ 1Y |h g
NO» QCH, ! &n
9 10 | 11 12 13
Giram positive bact.
Bacillus cereus - 7 E - 7 - 33
Bacifius meguterium - 7 - 7 - 35
Bucilfus subtilis - 7 - 7 - 35
Staphylocovcus aurens - 7 - 7 - 33
Sarcina iufen - 7 - 7 - 33
Gram negative bact,
Escherichica cofi - 7 - G i -1 33
FPseudemenas
- & - - 35
derimResd
Satmonella paratyphi - 7 - 7 - 33
Salmonella typhi - 7 - 7 - 32
Shigella buydii - 7 - 7 - 32
Shigella dvienterioe - 7 - ¥ - 33
Fibrig minzicis - 7 - 7 - 35
Vibrio parahemolytious - 7 - 7 - 33
Fungi
Candida alhicans - 7 - 7 - 32
Aspergillus niger - 7 - 7 - 32
Sacharomyces
- 7 - - 32
cerevaiae 7
i ] |
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Table 4.4: Antimicrobial activity of test samples of 14-18:

Name of microorgapisms

Diameter of zone of inhibition (mm)

Sacharomyces cerevacag 1

200pgy’ | 200ug/ | 200ugf | 200ue/ | 200pp/ \ Stand
Dose dise dise disc dise dist 1 30
hlfu mber of test sam]lle l
R e T i T s O e O
o e ook '
il o
% é :J;J : é KAN
@GH. Coh a ﬁl/lcl 51,
| 14 i5 16 | 17 | 18
Gram positive bact.
Bacillus cereus 7 - - - - 33
Bacillus megaterium 8 - - - - 35
Bacillus subliiis 7 - - - - 35
Staphyvlococcus aureus 7 - - - - 33
Surcing fufea 7 - - - - | 32
Gram negative bact.
Escherichia coli - - - - - | 33
Pseudomonas aeruginosa 7 - - - - 35
Salmonella paratyphi - - - - - 33
Salmonella yphi 7 - . - - 32
Shigella bovdii 7 - - - - 32
Shipella dyvsenteriae 9 - - - - 33
Vibrio mimicus - - - - - 35
Vibriv parahemolviicus - - - - - 33
Fungi |
Candida albicans - - - - - 32
J Aspergillus niger o - - - - 32
5 _ - - - 32
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Table 4.5: Antimicrobial activity of test samples of 20-23:

Name of micrenrganisms

Diameter of zonc of inhibition {mm)

Z00py’ | 200pg | 200ug/ | 200py/ [ 2000 Stand
Dose disc disc dise dise disc | 30
Number of test sa mlle [
E:i:}m l r?:{?—oc. #::E:%ma *PE? eg mr;;;im
COL L
O, [ |9 |,
1% 20 21 22 23

G ram positive hact.
Bucillus cereus - 12 7 12 10 36
Racillus megaterium - 12 7 i2 12 40
Buciilus subfifis - i3 9 il 10 J 40
Staphylococcus aureus - 12 £ 12 10 36
Sarcing utea - 12 | L3 12 l 10 ) 36
{ram ncgative bact,
Escherichia cofi - 13 7 12 t 39
Pseudnmonas acruginosa - 12 7 11 11 33
Saimonelia paratyphi - 12 2 12 10 35
Salmonella typhi - i2 8 12 10 37
Shizella bowdi - 12 & 12 10 33
Shigella dysenteriae - 13 7 12 10 34
Fibrio mimicus - 13 7 12 10 37
Vibrio parabiemolyticus - 12 9 12 13 38
Fungi
Candida albicans - 13 7 12 12 33
Aspergillus niger - 12 7 12 in 38
Stachnromyres cerevacue - 12 9 12 10 34
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Interpretation of sensitivity test resulis:

Gram (1) Bacteria: G ram (-) bacteria

18mm {(M.D17) = Sensitive >16mm (M.DIZ) = Sensitive
14-18 mm (M.DIZ) = Intermediate 13-16 mm (M.DLZ) = Intermediate
>j4 mm (M.DIZ) = resistant >13 mm (M.DIZ)  =resistant

KAN : Standard kanamycin disc

“2 indicated no sensitivity ot zone of inhibition Jower than 6 mm,

4.4, Conclusion:

Fifteen synthesized pyrimidine substances have been tested for in
antimicrobial activity against five gram-positive and eight gram —-negative
bacteria as well as three human fungal pathogens. Some of this compound
demonstrated mifd to moderate antimicrobial activity against most of the
test organisms. From these structures we found that the substituted halide
causes relatively were microbial growth inhibition.

Among iested compounds, 5-bromo-6-amido uracil derivatives {20-23)
exhibited relatively greater inhibition of growth of the microorganisms.
The highest activity of the compounds (20, 21, 23 and 24} could be due
to their bromide substitution at C-5 position of uracil ring, which
subsequently facititated the diffusion of the chemica! entities through the
microbial cell wall.

On the other hand, 2, 4-dichloropyrimidine substances (9-14) showed
relatively inhibition of growth of the microorganisms to 2, 4-
dimethylpyrimidine substances (15-19). That’s why it can be said -
chloride group is more active than methyl group against gram positive

bacteria, gram negative bacteria and fungi.

194



Antimicrohbial Screening

4.5. References:

1. Chem Bhare, Khadse, R.V.; Bobde, B. G.; Bahekar, A.S. and Eur,
R. H Med Chem., 2003, 38, 89.

2. Singh, H.; Shukia, K. N_; Dwivedi, R.; and Singh, Y. L. D. J.
Agric. Food Chem., 2990, 38(7), 1483.

3. Gawande, N. G.; and Shingare, M. 8. fnfian J. Chem., 1987,
26(B}, 387.

4, Chaurisia, M. R.; Shama, A. K. M.; and Shukia, K. R. Jndiun Phys.
Nat. Sci., 1987, 7(4). 18.

5. Mitsuhiro, 1.; Nazkayama, K. and Hayase, Y. Heterocycles
(Tokyo)., 1988, 27(11}, 2635.

6. Chowdhury, A. Z. M. S,; Rahman, M. 5. and Anwar, M. N.
Bangladesh J. Microbial, 1999, 16¢2), 101-105.

7. Krzvsztof walczak, 5% Blue Danube symphosium of heterocyehic
chemistry { proceedings), 1994, 154

8. Gupta. R.; Paul, S.; Gupta, A. K.;: Kachroo, P.k and Bani, S. Indian
J.b Chem., 1997, 36(B}, 707.

9. Chowdhury, A. Z. M. S.; Matin, M. M. and Anwar, N. M.
Chittagong Univrsity Studies, Part-1I (Science), 1997, 27(2), 79.

10. Shaheb, M. MSc. Thesis, Department of chemisty, University of
Chittagong, Bangladesh, 1998,

11. Rahman, 5. M.; Anwar, M. N.; Begum and Chowdhury, J. Bang
J Bot. 1997, 26¢f), 79-81, 1. U. 1997,

2. Shaheb, S§. M.; M.Sc Thesis, Depariment of chemisty, University
of Chittagong, Bangladesh, 1997.

13. Kabir, A. K. M. S.; matin, M, M,; Mridha, M. A. U, and Shahed S,
M. Chittagong University J. Sci., 1998, 22(1), 41.

14. Fakruddin, M. M.Sc Thesis, Department of chemisty, University of
Chittagong, Bangladesh, 2000,

195



Antimicrobial Screening

15, Kabir, A. K. M. S.; matin, M. M. and Abe Kawsar, S. M,
Chittagong University J. Sci., 1998, 22(1}, 39.

16, Kabir, A. K. M. 5. matin, M. M. and Abe Kawsar, 5 M.
Chittagong University J. Sci., 1998, 22(2), 41.

17. Khan, M. W.; Alam, M. J.and Rashid, M. A. J Bivrg. Med.
Chem., 2005, 13, 4796.

1%. Khan, M. W. and Reza, A. F. G. M. Tetrahedron Letter, M3, 61,
11204,

19. Bauer, A. W.; Kirby, W. M. M and Twk, M. American J.Clinic,
Pathol., 1996, 46, 439,

20. Roland, R.; Hoffman, F.; La Roche and Basle, Co.; Antibiotics, An
introduction, Swetzeriand, 1982, p 70-71.

196



Chapter S
Ceneiusion



Conclusion

- Conclusion

In this thesis, we demonstrated a convenient and facile method for the
synthesis of 5-bromo-6-amido uracil from oretic (uracil-6-carboxylic acid)

acid.

N-bromosuccinimide ‘in trifluoroacetic acid and- trifluoroacetic ‘anhydride
was found te be an excellent reagent for the bromination at C-5 position of

2, 4-dimethoxy-6-substituted pyrimidine.

The most important features of the synthesis are that readily available
starting materials-are used under relatively mild reaction conditions. Also,

no toxic and hazardous compounds are produced by these syntheses.

A variety of functional groups can be introduced -at the C-5 and C-6
positions of the pyrimidine ring by this procedure.

Finally, all synthesized compounds were tested antibacterial and antifungal
activities but 2, 4-Dimethoxy-6-amido-5-bromo-pyrimidines 20-23 showed
the highest activities against 13 bacteria and 3 fungi.

Therefore this methodology could be utilized to synthesize the biologically
important uracil derivatives. This method will be attractive to both organic

and medicinal chemists.
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