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ABSTRACT

The drug resistance problem is most @ac udteev eil o pt
antifungal drugs with better meltdhsaend sanrst iodi atcitad
potential antibacterial drug candidabaesedThybrr

antifungalt haecitri Vetttyu oaintdy e r el aAnoashiemp{ SABRYy e be
various binding sites of Quinazoline based het
activity relationship studi esuto,fp rttoledted@nesel gahnta lio
i mpr ovement of quihlagzed i aet Qi oaizos | e-e@EeICSBANTY

strains.
KEY WOR@®Wi:nazZAati henpgal, SAR

10l NTRODUCTI ON

The numbdaermrefht émiferg 1 nfecti ousr edsiissetaassnets fcuanugsaeld
alarming | evel I n manyBkkoDhmagreowsmgr demadantdhé owo i
from microbial cont aarmgienatDiesmpiite arearti cedd oahalflr
manage the resistance probl em, the discovery ar

has found vefy]Qurtrtd ret iByuaccckeewmansg ubseen &d dé by ha)
pat hogenic MUcbgdubbeguentl conhadaagi on caused by bl

whol e of I ndia and affected patlige-B}t sb fwehml vasr ei nsft
caused by fungi Mucorales genera commonly foun
pl ant s, manure, and rotting fruits, and so on),
countries. ThepgHemhel egiacal data of this infec
fungus infection in India is eighty (80) ti mes
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the mortality rate might tbye oufp tthoe 9 6n% adsei podhnedai hntgh

situations. Black fungus (Auricularia auricul a)
wor |-H1][.9

Ni tr-ogemhai ning heterocycles are wdtigqudrndd uasr e chaefi
in the field [olfAjpchrag malcem,t igwilsazol i ne derivat.
cresssstion of chemists due to their remarkable
represenof the most active classes of compounds
acti pikBG@{Eui nazol ine and quinazolinone der[ilv7atli8v]
anti fludgdgnti {eAapit nf | amyadpt uberf Qulhari mgl2arhitailcsa n
[ 26 ,an7t]i,pr o[l 2&#Hlepati vEL2aBtvil reu[sShinraenaisaed | Bhpjabhictr e & ¢
|l i pase [ didlxDhiddaasieshi Bidlgd rusc osi dad e 4tamtyil misteorfsh®mh] b
PARP inhBfiygrossi nasfe3 Blomebiquomsazol ine and quir
already available in the medicinal worl d as an
asper|l pgamno€fih8hies creview represents the detail
counter to pathogens of quinazoline based anal o

agent .
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FiguBel dacted examples illustrating thje39mportan
2Quinazoline and Quinazolinone based derivative
There i s always a need for noverleaadnyt igfeunnnegaalt esdi nr
antibiotics.
2.Urea and-btaksiedumgeanazoline derivatives
Urea based series of quinazoline derivawowvksr sve

screened for their Caanltbiiffcuaningsall &d¢ triavint yusa gqah s dtu
mentiionnetdabl ead L, tEsgedec®@mpound showed moder at e
to flucona&®m!| @g/wnlt hMI1I® val ue. SAR st uMdegCyrcd weaelx
substldadmumetnhe wlascé oamdRt o béeAF heh oawdd tei @Gt if ie ur e
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Tabl e: 1 Potent antifungal urea based quinazol
Anti fungal acti
Compoung R1 C albican
1la P h 20
1b Cycl ohex 20
lc 4-MeCycl oh 10
1d 2-CIP h 20
le 2-MeP h 20
1f 4-MeP h 20
lg 3 ,-b5i(sC FBH 20
1h 4-S CHBh 20
1i 2-C15-CF-B h 20
Fl ucana - 5
Anot her , urdvasaeddguhnaeoéane derivatives-woekers

for their anti Aun gaangle a atl ibv kcltaynobiesg a itrusted P2 Biho we @ ¢
50% more potent than ti&e sat.&anTdhaen dS AR usctoundayz ort eevpeas
by bgRoamod me2tshuobxsyt i t uent a+#rdscabmp ot od dd itushpel aai yh asa
antifungal Q.ctdlvlittoym radlad nvsatl ause ple2r. 5t alsmyludmd 2. i tAUit ¢ u
an€@Hon both urea and thiourea analogue | ead to
t he acti vi tcyo mpuonusnudb sctiistpultaeyd r el at[idvle]l y weak ant |
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4-Me-Cyclohexyl sunstituent boost up
the activity
(@]
O5N Eh ---------
2 N/\/E* \l‘r I

Quinazoline ring is essential
for activity (€))

Presence of urea and thio-urea
favored activity

H s N
(O S -F  substituent on
thiourea  analogue
@ show more potent
and -Br and -OMe
show similar activity
with reference to
standard

. J

ol asme@aquainma z-ftnli noguale asgeamt ant i

SAR

FiguGeaghi cal

Nandwan&eansdsygnot hesi zeuwi naa znoelw nbee ndzei rmi vdaat zi
antifungal
Og/ ml ) .
anti fungAd sahcawrn ainfdi. gd,olew o3 nd

SAR

study

activity.
r eviesatl readt et hfau s ebde nwiitmh diazd o le e
cont i damthe dn Ly B s

Some

of

them wer e

LYGSNYylFa2ylt

W2 dzNY/ | ¢

Tabl PoRent anti fungaldasuadkaquwinmda 2z diliiorua echer i vati v
Anti faogiavity (Ml C
Compoun x R1 A. ni ge C. albic
2 a @) H 200 250
2b @) F 25 12.5
2 ¢C S H 50 200
2d S Br 25 12.5
2e S F 50 6. 25
2 f S | OCH 50 12.5
Flucon| - - o SPI§ Ly gl
2.BRenzi mjadiar@zol ine derivatives

Y Y kT M |
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indol @ashiowgd most potent antifungal actoinviitnyd od

slightly dec[reZals.e the activity

o\ | Presence of 1.24-
triazole ring boost up
the activity

~ )
A

Presence of Pyrazole ring >

decrease the activity @
Substitution of -OMe and -Cl
slight decrease the activity.

Quinazoline ring play essential role in antifungal activity

(5) (6)
FiguGeapdical SAR ofguAnalzelherziderdwv@ali vesa@esntan ar

TablPot3ent antifungabuAnabkel berzidmrdaatdi ves

Anti faogiavity ( Ml
Compoun Ri1 A. nig C. al bi cgq
2.3 3 - 16 16 1,2, 4
triazole 4 - > 8 8
5 - 32 32
6 a -H 8 8
6 b 6-OMe >16 >16
6 C 5-CI 16 16
Amphot eB 30 30
containing quinazoline derivatives
1,2r4 azol e containing quinazoline dvweoarikverts vaensd Vv

for their antifungal activity Bwstahr iiunnh | &x yts poont w
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scl er atner wimci |.l TAUnh dgauhilniasz ol i ne deri vatives wer
fungicide HymexazAt mertli aped rpBfSARbIse¢ @4l yame mfoir

Riis replace by metfiyuorprohehghpabwmbdewmahns. ant
Compounpdhy antihaving an inhibitbonscladedBdifordmd % :

=\
Qs o L
N\ \
/ N

° Substitution of methyl, propyl,
phenyl and 4-fluoro phenyl exhibit
/—" modest inhibition activity
R,

()]
Fi guGeaghi cal -tSrtAiRaaxodl € ,2qgmMt ai ni ng g ufinmgall i angee Mte.r i v

TablAmt4fdngald azol e containing quinazoline deri

Anti fungal activity (inhi
Compound R1
F. oXyspC¢ S. sclerot
7 a -CH 25. 7 45.7
7b -( CHGH 17.6 40. 7
7cC 4-F-CeH4 21. 7 43.6
7d CeHs P gilas A s 2 i1
Hy me x az - 66.0 80. 5
2. BAenzot Quanalzowl i ne derivatives
H. A. Abueworzkerasndhacvoe desi gned and s3yQutimeasziod e
derivatives and evaluated for their antifungal
B asefaerence. Compounds sh&caeadi hadenrape caci sy i f

Mi crosporum cani s, Tracthopbytacn Cmye mty @ cpogcag Ungsdt B 8 «
shown i n t atholnep oRiefldiogw rteh e5 e qa@d.i gty wicganpWashmave d
stronger inhibition t®anrddhemdsdeBmpbEGesd ddPan@0 ag
showed stronger inhibiti®n fthaendiChbogBasummddee @ nthe

inhobiactivi tGq. aalanmtsa nneb4gde]h
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Nﬁ
N
antifungal activity depends on
substitution
N
N \_/‘
R1

o
(8)

Quinazoline essential for increasing antifungal activity

Presence of -Cl show strong J

inhibition against G. candidum

presence of -SEt favored the
antifungal activity against

S. racemosum

&)} (10)

FiguGeaphi cal SAR-Qof nbhentonei daredlumgul vageas an anti

TablAen:thi fungal -Benmnatzoi anel derivatives.
Antifungal activity
Compoun R1 A. S. G. C. A
. N
fumi gjracemgcandi|al bi
8 a 3CNbenz 1.9 1. 945 0.9 15. 15.
8b 4-CNbenz 0.9 3.9 0.9 3.9 31.
8c 4-Cibenzy 0. 4 1. 97% 0. 4 1.9 3. ¢
2-
8 d _ 0.9 0. 9§ 0.9 7.8 31.
mor phol i
2-( pht a-R-i
8 e 1.9 1. 94§ 1.9 15 31.
ylp)ropy
9 - 1.9 1. 9475 0.9 7.8 3. ¢
10 - 0.9 0. 4¢ 0.9 3. ¢ 7.8
Amphot er
- 0. 4 0. 9§ 1.9 1.9 3. ¢
B
2.15 ZA,r4 atzhoiloeet her quinazoline derivatives

A series-tbifoéetrharotebsteirtiwtagd veewsi nwez cel icnoemada nmadi c |
t heir antifungal activitRelwliitdulianrhiiabi ¢ a oakiriat e
Gl oeosporium fructigenum, Gi bberell aate & FOWér t
the data of ta@aARestBbuayndddéimgustr &t ed t hat some ¢
activities against céila@antmhaCaBr® gaiGohiza&& 8 absesmpbdu
3FPh i n theshpdwed mdderr ate anvVi fdebbhl aastubys#it tyu:
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Ph |l ead to decrease thGEIPracshowed monde rsaitbes t aGt tuit fi
fructid&hum

Quinazoline optimal for activity

N:\
\ A favorable drug and
pesticide linker
N—n

N
/
1 /<\ \ T T :
5“ HzN ; . /\ H

N s R !

................

Amino group is to enhance water
solubility and bioavailability

(11
FiguGeaphi cal -tSrtAiRewdt bler2 ,dui nazol i n€udgrai vagiewes as

TablAenteh fungal 2% 632 oLt her quinazoline derivative

Anti fungal activity
Compound R1
G. zea V. dah| G. fruct
11a C O O#s 32.2 23.1 25. 6
11b 3-F-P h 22. 1 36.9 32.6
l1lc 2-CiP h 24 . 3 23.9 37.8
11d 2 ,-d6iC P h 17. 7 21. 3 38.7
Hy mex az - 47 .0 86 . 3 43.1
2.6 Agquinmazoline sulphonamide derivatives
A few amino quinazoline sulphonamide deri va&ti v

ni gerr ain by A.-wdr k&kmusnarCamplowmds persuaded mode
As mentti ab&aefdiTgnyaoeemp/olizibeeen as i ntenASelryi ogdort ¢ e s
than reference f.10ucOgnamol AR tsht uMIlyC s8 g nli Xihise snotrt
potent than 4d4adadhdrmaimedthiowea.zoQwi nazoline with sulf

anti funglad6lacti vity
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Quinazoline ring and the sulfonamide
moiety have been reported to possess an
excellent range of antimicrobial activities

| \\oRiw

sulfisoxazole derivative is more J

potent than sulfamethoxazole
derivative

N

P

Quinazoline ring is essential for increasing activity.

(12)
FiguGeag@ghical $g§ARnNnafzoaminemo sul phonafmimgealdeademtt.i ves

TablAen:t7i funga@li mamzoaloi ne sul phonami de derivati ves

Anti fungal activi
Compoun R1 .
A. ni ger
12a |\ cH 25
N\O
CHg
HsC
12b | AN 6. 25
N\o
Fl ucona - 8.0

2. QuinadNphiemyl acetamide derivatives

A series Npheuwiyhazeliami de derivatives were stru
and antifungal activity with inhibition ratee(?
t esitne dvAst sdh own ainfdi g adbAR 88t udy reveal ed t hatnictornog
l13and df,Jeu@Badubstituents di spl ay comp &t akbs pam
fructiagedp®OmL with inhibition rate of 44.4% and
Compounds wit HF;GluCbss-ClHa w-@8rn ogr @dps di splay mode] a
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| Activity depends on presence

of R group

Quinazoline plays an essential role in antifungal
activity

FiguGeapghi cal SARpben@miade@ezaei hvafungal asagantanti

TablAent8 fungal-NQbengkatenami de deri vatives.

Anti fungal activity in
Compoun R1 G. fructigenum
13a -H 39. 4
13b 2-N Q 41.9
13c 3-NQ 44 . 4
13d 2 ,-d6iF 44.0
Fl ucona - 49 . 8
2. @Buinazoline Thioether Derivatives
A series of 22 quinazoline thiroatzilagro pdeg Bidv amtei vn

synt hasdzedali wmataend i fdaurn g aAls gocetri vtiathib&fKR.9st ddygud em:
that subsCiphenybAdbowmhgRe pelxahciebiaf afmti fungal Fact
oxyspamnd.m dahhdviianreg t he inhibition rates of 52.
containing car boxyl4ecx haichiidt eatnhtyilf udsgtad ewagcrha evpn b y
rate of 46.8 %. Substitution fofuphenyhenynet Rlyd o
fluoro methyl phdgmygl] reduce the activity
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Favourable for facilitating the
target binding and controlling
the metabolism

[Improving the pesticide-likeness}

antifungal activity depends
on substituent R

Quinazoline plays an important role
in antifungal activity

(14)
FiguGeaphi cal SAR of qui nazol ifnuen gTahli oaegtehnetr. Der i vat.

TablAen:t9 fungal quinazoline Thioether Derivati ves
Anti faogiavity (inhibition
Compound R1
F. oXyspd¢ V. dahl i a
14a C O OLis 21§ 46. 8
14b 2-CiP h 52.5 65. 4
Hy me x a z - 51. 2 86. 3
2.9 HBemzdopuwionazoline derivatives
J. ¢c. Li, et al. desi gn-eti dgaudionsayznotlhiensei zdeedr iav asteil
their antifungal activity against six plant f u
against didtirdaienzte afftyndal ci ner ea, S. sclerotior

Vasi nf@AKR usmtudy reveplade thpt HRat om or met hyl
antifungal activity. Amino subAg imarti io;mn ed sion sthe
l0,ompourbdvhi ch is su-asbmt wetxend bbby HOOP. | zaéta dbb dati
concentr adggi/om @&mh/ddlb®wWhi ch is more than the ref
i nhi bi t iMoonr yaageaeicnosntc entegAml onCompd0Q6@d withpomei hiyd

al so exhibit excellent antjéahgal activity agali
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[Activity depends on substituentj

C j

([ R

N
)\ -H, -NH, and -Me substituent
N/ A found to be potent when R;=H
2

Quinazoline is essential
for antifungal activity

(15)
Fi gurGa:alpthi cal -5MARdgauzionbaeznozloi ne defrumw@gali veagemts. an ant

Tabl AntdDf ungiarhi dgama@noaz ol i ne Deri vatives.
Anti fungal activity

Compourn R:1 F.
R2 |Con Ba S. M. R.
P. 2z OXysp
cinescleroloryisol a
m
15a H |H 100100.87.177.64 |90. ¢86.089.51
50 100.85. 477.35 |87.¢78.590.51
15b H [NH| 10094.638.185.01 |76. 486.674.81
50(92.€39. 385.56 |77.¢86.674.57
15c H | Me 10099. 398.498.81 |83.4978.467.94
50/99.188.0/61.36 [|86.573.067.02
15d -F | Me 10098.174.6/61.68 |73.¢65.764. 91
50(86.(58.941.90 |78.¢61. 163.52
Azoxyst - |- 10068.129.6/55.70 |43.159.055.95
50(83.342.074.58 |28. 148.352.50

2.10 Amimaz@plhiemgg I N-behkenami de derivatives

Qui na4yllami no derivatives containing phenyl benz
and his research group and screenedFnndmm ftaatbalt do
llandi gurkeh liiested kRiompdumddenxdatie antifungal ac
compoun@l-kwiadsubstituent showed antifungal act
Og/[mB O] .
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([ Benzene sulfonamide favored activity]

Quinazoline optimal
for activity

(16)
Fi gurGg:alplhi cal SAR nafz-ohmined Psbuel nfzoenneemv d & i de-ungabnagae

Tabl Antlidlfung-gui Amiz pthiemg IN-behzenami de Derivative

Anti fungdlIMIlact iOgil tm
Compoun R1 A.niger
16a -Cl 50
16b -F 50
16¢c -CH 50
Fl ucona - 4. 0
2. 11 T-hraabmebabrei ng fl uoroquinazolinyl derivati ve:
A novel sequesapnbl fheoder itvataizoe £ wii tnly tslyina helsd
evaluate in vitro antifungal activivey t iagial Inisar
Cololteti chum gl oeosporioides, Gi bberell a zead F

sol.Asimenti oned in $ARI| =t URY amayv ¢ a lgadCéi-FAh®ts uChosn pi
l17axhi bited the same potency &s @dnabr5oll U loofr oit
and compouadaiiPwmi tslub3 7ditauegindyed the inhibition po¢
the commerciali zed aoBR.orsdobhbgniioni | (85. 9%) agai
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[Presence of Thiazolo-triazole increase activity]

Activity depends on
substituent R,

Quinazoline plays important role in
antifungal activity

17)
Fi gurGe:alphi c al SARi atotdibeationg fl uorodquwingazolaigrewnlt

Tabl Antt2f ungatlr itahzioalzeolboear i ng fl uoroquinazolinyl
Anti fungal acrtatveAty%3on hGgb/iml
Compoutl R1 V. C. F. C. R.
dahlg|oeospG' Zoxyspcmandshlsol
2-
17a CH-| 74. 54. 4 6 5. 71. 4 48. 3 71.
P h
3 ,-4
17b dH 2 8. 36.0 42 . 53.9 28. 2 80.
CiP h
chl orot - 8 2. 74.9 6 3. 72. 8 70. 1 85.
2.12 Thiadiazole containing styryl quinazolinon
2styryl substituted quinazolinone dworirkatsvasdw

for their anti fAssgear gialcltuisviniyg eangthu asrbikiydsgp. o a lumni |
guinazolinone derivatives revealed | ess antifur
fungalFrsotm atianb.| e SAR, sf udyr pmiethhtoxd pthlrearty | p Is8tsasst i
moderate amwvi tymhmgalaidmesrtt he case of any ot her sul
concentrations of the compounds were required i

A. ni dFrermoxy,s ptGreunanl,bifcraonns t he most|[ 832] t he | east
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Quinazolinone optimal
for activity

s 61101 A wh

enhances the
activity

moderate activity against A. niger

[ p-methoxyphenyl substition show J

18)

FQWAA so )*AQA

Fi gurCe:alphi c al SAR of thiadiazole contaffwnngal sagewyt .
Tabl AnilBfungal thiadiazole containing styryl qu
Anti fungal activity
Co mp odu n Ri1 A. nidg C. alsb F. oxys
18a p-O C BCsH4 13.86 22. 68 15.90
18D p-C HCeHa 1307 17.07 16.62
Clotrim - 12.98 6. 21 10.78
2. IBiazole/triazine bearing quinazol none deriyv
Triazoleltriazine bearing quinazolinone derivat

mbd emert tei d
Hi9gegaédo s f wimi g &

euqual

t han

tested for their @.ntalfluincgaan s ,a cA .a whlu nyn igagodad snssa A e e i
of antifungaleracetsi wift y oarfp otulmedsse sshows

in table $AR $igdyerévdeal ed that

which is even more than st andarsda nder upga tFl ougceonni acz
al so shows edCui paoltbei netaintsg a it mied, dcSoem@I®@ b o d & d
agaiAnstni giéhre compounds -havamngl @ frfaunddg dChtl pRBr £ nt
guinazolinone, and were found more potent
fusedl atrR2dNoG par ent|[ 593uli nazol i none

LYGSNY a2yl W2dNYIt 2F dbeddSkowsha R
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the activity improved the activity

T
\ d
N \ N )\
—\ N
— /
\ Q ¢
. . Triazine favored
Presence of triazole ring activit
enhances the antifungal ¥

[4 -OCHs;, 4-Cl substituent fevored [presence of 4-Cl substltueﬂ‘x

activity

Quinazolone ring is essential for antifungal activity

(19) (20)
Fi gurCe:alpdi c al SAR ofingi@auionaZdlrii mand eddmidy atgiend s a

Tabl Anldfungal triazole/triazine bearing quinaz
Anti fungal activity
C o mp guuei NR: = C. allA. fum A. flI A. ni
19a H 2-CH 12. 6. 25 25 6. 25
19b 4-OCH, 2-C| 6. 2 3.12 3.1 1. 56
19c 4-C | H 12. 6. 25 12 25
19d 4-C | 2-CH3 6. 2 12.5 3.1 12. 85
19e 4-C | 2-C | 1.5 gsme 6. 2 1. 56
20a 4-OCH| - 6. 2 6. 25 3.1 12. 85
200D 4-C | - 3.1 6. 25 3.1 1.56
Fl ucona - - 1.5 6. 25 3.1 1. 56
2. Tdi ad4ydl substituted quinazolinone derivatives

P. Mani Chandri ka -yl adub styintt thteesd zguwi rnaa alzionone
antifungal activitgaadiadastl bheaitse,ng S8ahndis d s raoemyt

fungal Cc WRIhti wrogpsu sl iokke z ae, Aspergil l us ni gSeArR sAts
demonstrartegpl| abat bR phenyl ring and trifluoro
agai nst moglEr oorh tt kel & ult5,i sf ifgouwred 1tShat t he i nhi
concentration. The inhibitory zone diametkeremo
standard amphotericin. Comp 2ulrbal ewit i i | terdi falsu ono & t
against wvari ouss4]fungal cultures
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trlazole improve antifungal activity J

)\ (CFZ)SCF3

Quinazolinone plays essential role
in antifungal activity

C¢Hs and CF; substituent exhibit
better activity than other substituent

@n
Fi gurGr:alpchi cal SAAR ofubWBrtiiazualed qui na# alnignnd n eagkeerti.v a

Tabl Antbfungdy|l Tsudzsoli tuted quinazolinone deriwv
Antifungal acAtvILiog® OFoOomt

Compoun| Ri C. R. A. C.
_ S. cer | A. f
al bic oryzani ge€ rug o

21a CeHs 12 12 10 12 12 10

21b Chk 9 12 13 9 12 13
Amphot eB i

N 22 25 22 - - -
(50 Og/ ml -
2. ABetigliinydzol i none derivatives

N . B. Pat el and J. C. Pat el -adzeestii4dnu nayriadz osl yi nnt ohneessi
and screenefdudgal teéfefiectanwiitd. iall@dtibatawioson i 2 6ee ea
50 and 100 Og/ ml. all compounds showed -Beswhiaah
used as As smamtdiacrded i n SAR|I st U@8yaneveintged2t2ina t
andCE22bubstituent h 7h otwheed pgloaocde aonft iR @ngal.bdaZx &
Azeti dinone derivatives were foundf fojr.e acti ve
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[ -Cl and -OCHj increase the activity}'/\R
4

[ Presence of azetidine favored activity]

o

B o~ Ml e T

N
N Cl
Quinazolino_ne ple?y_s essential H
role in activity N
Cl

(22)
Fi gurGa:alpéhi c al SAR of AzetidinyHngalnagehitnone der i\

Tabl Ant6fungal Azetidinyl quinazolinone derivat
Antifungal act(iMiCty O
Compound R1 A.niger
50 MIC 100MI C
22a 4-C | 2 5
220b 4-O CH 2 4
Amphot eB i - 4 9
2. 0Q08inazolinone semicarbazone derivatives
A series of quinazolinone semicarbazone derivat

group and tested them foantdheiawad i izfauwmmegsif sahcotwir
in table dT, sfyingeweaviak@dveds exhi bited stronger a
[ 5.6]
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[activity depends on R, substituent]

Presence of semicarbazone boost
up the activity

BN i
5 |
\C /NH
L
Quinazolinone plays important role
in antifungal activity
(23)

FigurGx:alphi cal SAR of quinazol i norensgearhi caagrenaz one de

Tabl Anlvfungal quinazolinone semicarbazone der.i
Anti faagidVzZiGly = 1
Compound R1 Cal bi cans
23a 3 21
\4 /}
23D 20
VAE:
23c \ 25
2 % 21
5 ¢ \ /
/ <> \
cl otri mi - 14
2. Drbromoquinazolinone derivatives
M. S. Mohamed et al. have devel oped di bromoqui na
antifungal @G@amndwvdayaanlRigipeamys |.| ulsh dfuamagvauls dat a r ev
tested compounds of this investigation are exhi

fungresom t abl e SAR, stiugyr € el @ a2l%eads tfhoaun ¢ otnp oesxmidi b
in vituongahtacCivat@®nAgdad eSousdumdn Schi ff base
napht hal ene 2a6showenmhp dwend er ant iAf. u nfgtad e nasctth ev i t ¢
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fluconazole (MIC: 0z&l8i Dgnienl der iOf ahteirv egsuionoant ai ni

and other synthesized compoun[ds7]showed moder at e

O N
H
Br N Naphthalene ring favored the
antifungal activity
/
N
Br

(29)
Q S
o} NH—NH/ﬂ\
NH K
Br TTCH,
N N~
p D
N
Br Replacement with -C,Hs; and
-CgH; decrease antifungal activity
(25

o
O
o NH——N
Br.
N
(o]
/
N
Br

Quinazolinone ring play essential role in antifungal activity

(26)

Fi gurCe:alp&i c al SAR of di br omo q ufiunnagzaoll iangoennet .der i vat i\

Tabl AntlBfdinlgmd moqui nazolinone derivatives
Antifungal activity (MIC: Og/

Compound C. al bicans A. flavus

24 25 0.39

25 0.78 0.097

26 50 0.39

Fl uconazol e 1.56 0.78
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2. @Q8Binazolinone -tchairdsoexmil cdeerhbyadzeones deri vati ves
derivatives wer

t hei rFuasnariifaumtigspde.r gct &aMBEt gpba@agabmp:
moder ate to high actatvhiodys nasgean tnisan etde sitre3A R ukngad

Quinazolinone-t wiao bomiad acebhyzdenes

evaluated for

revealed that thiosemicarbazone derivatives col
exhibit best f a<ad,n iviilineys ea gdad rnisvtat i vaessp ea geghall o ascttri
Compoahwi tFh substituent in the place of x and p

potent anti f urFguaslayatutne ity magrae nasd¢ti v88f han nys

Substitution of -F boosts

0 up the activity
o]

N

Ko/

N C——N——C —NH
H
Qionazolinone optimal
for activity
Presence of -H, C,H5 and CqHs
showed potent activity
(27)

Fi gurCe:alphi c al S AR coafr bQuxi atl ddzeahlsyicdmdé cear bazonef udegail vagl

Tabl AnlBfungal quinazoitihnose me aralbb baazlochelsy der i v a

screened

for

andCl4d substituent

their

ar e

Anti fungal activity ZOlI
Compoung X Ar Aspergi l Fusarium
27a H 0 23(12.5
27Db H -CzHs 0 15(12.5
27c -F -CeHs 0 25(6)
Nystat - - 12 20
. ITBi azol-gquiimaanel i none derivatives
novell serieguomazibl anohiedidrome ati ves desi ghn

antifungal Cantidat gl hgaeanst
anAlspergil lesom|l ea da0uarBARf isgwrdeg 2®veal edFIIN@Lt
Cc 0 nG.i daelrbeidchatindkse a Rt a@)g ai dBtyi

LYGSNYylFa2ylt

W2 dzNY/ | ¢
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NQ, iGIChHand-(X3lsQubsti tuent

[59] .

exhi bAnhi gnguahl |rye faecrteinvcee

Thiazolidinone ring favored

the activity
O
o
: o} : —
................ Activity depends on
N R; substituent
)\
N R where,
Quinazoline ring essential R1 = C4H,-CH;
for activity R2 = C4H,-OH
(28)

Fi gurCGe:a2pthi c al S AR -qaufi ntalziod z onloindei ddemae y @lt i a@gesntas an a

Tabl An2Df ungal tqhii macloildinmoonree deri vati ves

Anti fungal activity
Compour Rs C. alsbi A. nig A. cl av
28a 3, 4,054 1000 100 1000
28b -N( GH 1000 100 1000
28¢c 2iIOHnapht h 100 1000 500
28d 4iF 100 500 100
28e 4iOH 1000 1000 1000
28f 3INQ 100 100 100
28¢g 4i0CH 1000 100 100
28h 2i0CH 500 500 500
28 2I0OHSIBr 500 1000 100
28] 2 -(6CI ) 500 100 1000
28k 4iCl 100 1000 1000
Griseof - 500 100 100
2. Q0inoline based quinazolinone derivatives
Quinoline based quinazolinone derivatives des
assessed them for thel.r aanbtiicfaunnsg alA.aAntiligveire §tlad

LWbw5¢ I nl LYGSNYyFoa2ylf W2dNYI ¢
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showed moder at eadtoi gwiotoy agaiidsatngalll three strai
3-Cl ;NQ2 -NI, a®OW#H BBubstituent exhibit K. ghadshtihcaanntsii
more than refeAssmaecwn girm st a®hWhtevizshiRb sftiigtuureen tZ1i sa Ir
2/-GH exhi bit equal aAt i hwigtghn | r eafce rAmeent dhey. | a@ralibys $4 t

showed weak antifungal [a&cQ]i.vity against all tes

Thiazolidinone ring favored

the antifunfal activity w
/R* '
Activity depends
w on R, group

Presence of quinazolone
essential is for activity

Quinoline improve
antifungal activity

where,
R= C6H4-Cl

29
Fi gurCe:apihi c al SAR qQq@ii gazaoabl haoprebdfernmyalt i agesntas an e

Tabl An2ilfungal quinoline based quinazolinone de
Anti fungal activity
Compound R1
C. alsbi A. ni¢ A. cl a\y
29a 2-C| 500 500 100
290D 3-Cl 100 1000 1000
29c 4-C | 500 100 500
29d 2-NQ 100 500 500
29e 3-NQ 500 200 100
29 f 4-N Q 100 1000 500
299 2-OH 500 100 100
29h 3-OH .0 0 500 200
29 4-OH 500 100 500
Griseofu - 500 10 100
2.21 Semicarbazide quinazolinone derivaties

Govindar aj and his research group design and d
and screened for theAr w@angde f d ugharlgpam citsa bvli e 2R afi
study prompted t ha®Ht d ap'cpeoctspi d uinodn hoafv i pnhge nsyhl o wei dn
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equal antifungal activity against A. fumigatus

with di met hyl anii'pnoes i s ubosnt ietxuheinbti tatequalr edetrievnictey
Ssubsti t-QH;6t Or kensubstituted phenyl [r6ilng | ed to

[ Semicarbazide boost up activity J
Iy

Quinazolinone optimal TS
for activity '

-OH  and  -N(CHj3);
subatituent on 4 position

favored activity

Phenyl ring key role
in activity

(30)

FigurGr:apzhi cal SAR of Semicarbazi danguilnagelnitnone de

Tabl An2Rfungal Semicardearziiwdet iqwdsn.azol i none
Anti fungal activity
Compound R1 A. nige A. fumiga
30a 4-OH 31.25 7.81
30D 4-N ( GH 15. 62 15. 62
Ket ocona - 15. 62 7. 81
2. A2etidinyl and pyridine containing quinazolin
Azetidinyl guinazolinone derivatives were desi

tested foe their Antnif geng,an@.a ca li faiwcdysuls gsatnraasitni .o n
table 23,alfi gwmdmp2oduinadesd exdi bi t moderate to go
reveal ed that-Ck0Ob2 aiO€Ckith om| aetxeh2io¥i tR bet t@.r alshi o
as compared reference gr-Q@&OdHf abndi nulbsvho wWed ceqpa
agaiCnstal.biAnonnsg the tested compounds, Aal Inangde mp c

cl avwittuhs respect to refer[ehz]e. Nystatin and gres

L Wb w5 ¢ 1 nl LYGSNY a2yl W2dNY It 2F dbeddSkomsha i
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activity against C. albicans

| )
N/NH
)\ “ |

| [ 2/4-Cl, 2-OH and 4-OCHj; favored

Quinazolinone ring is essential
for activity

Azitidine ring responsible for
improved antifungal activity

(31)
Fi gurGe:azpahi cal SAR of deetaidiningg quidnayoi diummge | d argiev

Tabl An2Bfungal azetidinyl and pyridine containi

Anti fungal acti vi

Compoun R1 C. alsb A. ni A. cl a

31a 4-N Q 500 >100 >100

31b 2-C| 200 200 250

31lc 2-C| 250 1000 1000

31d 2-OH 250 1000 1000

31le 2-OH 500 >100 >100

31f 4-O0CH 200 250 200

Nystat - 100 100 100

Greseof - 500 100 100
2. 38l fonamide |Iinked quinazolinone derivatives
A new series of dihydroquinazolinone benzenesul

Vanparia and his research group and screened fo
strAai nmnaingder al.biAlatpscund exhi bite moderate to goo
as compared to reference ketoconazol e. SAR "§tu
position of quinazolinone ring irstinesx.e sfdwrotym atra
24 and figure 24presesceoot!| pia-N@aRre(pH dasld ogir ot
ring possess potenti al antimicrobi alCla caBirdv ii3ny .p |
ofi:eRMiit equal anti fAungadgeaacmp asri é d/ taag ari eafsér enc e
wit hOMd 4substituent exhdcbi alveiiggaha hMIaC t5 0v.i t GO Inapgoadi |
NQandF 4substitution Shog®ldvanbgengtle®@apt both str

L Wb w5 ¢ 1 nl LYGSNY a2yl W2dNY It 2F dbeddSkomshadin
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Activity depends on R; group
L presence of pharmacophoric groups
boost up the activity -NO2, -Br, -OH and -Cl on the ring
possess potential antifungal activity.

Phenyl ring on 3" position of ginazolinone

o *
N o ',—._.— .....................
P H 5
= ; !
N ' S ‘

[Presence of benzenesulfonamide }

NHZ
amplified the activity

(32)
Fi gurCGe:apdhi c al SAR of sul fonamide |-fonkgdl gageatzol i nc

Tabl An2édfungal sulfonamide | inked quinazolinone
Anti fungal acti
Compoun R1 Ani ge C. al bi
32a 3-OMe 50 50
32b 4-OMe 45 55
32c 4-N Q 45 55
32d 3-Cl 50 55
32e 4-C | 40 45
32f 2Br 45 55
32¢g 3Br 40 45
32h 4-Br 45 55
32i 4-f 45 60
Ket ocon - 40 50
2. 2minoantipyrine |inked quinazolinone derivat.
Ahmed -Ami &Aly -wonrdk ead & synt hesi zed a novel qui

guinazolinone and mamgtpéatngdl| f @rtadlvintdtya nasf gems t at
25, f i JJAIR e2Byudy reveal edi nihmg metnmpylu nsubcotnibt b e
antifungal activity against both strains as conm

-SMe substituent display pO.t ealthéadlarasnt i fungal ac

L Wb w5 ¢ 1 nl LYGSNY a2yl W2dNY It 2F dbeddSkomsha il
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Quinazolinone plays an essential

role for the activity
o]

Z
N

Substitution of -Ph and
-SMe favored activity

(33)

y*. 2% s 6110 A wh BO@AA so ) -*AQA
NH,
N
N
CHs
N——
R, Ph/ \
CH,

Fi gurGr:apshi cal SAR of aminoantipyri nef dng&ledagantn.azc
Tabl aAnebfungal aminoantipyrine |inked quinazol
Anti fungal actiyv
Compoun: R1 (MI Cc: O A. nig C. albicas
33a 0.125 7 7
-P h 0.25 12 14
0.50 16 20
33b 0.125 5 4
-S Me 0.25 9
0.50 12 11
Fl ucona - 0.1 26 27
2. Dbi nazowiithtoneul f onates
Anot her series of quinazolinone derivatives

assessed

t hem

for

tabl e
34fbound

LYGSNYylFa2ylt

W2 dzNY/ | ¢

t h&i r o & ya&pAb. u of guarhiugaagtaiAe $ ts h @ ivm 2
2 6co mipioglMdeEm 32 hi bi t
moder at €l yf ahicgpdeuagai nst

moder aff.e @xy s pmohtigynea gair
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Activity depends on R, grou
o '/'( y dep  group)

N

CHs

N

Quinazolinone essential for
increasing activity

Heterocyclic compounds incorporating sulfonate
moiety leads to increasing activity

(34

Fi gurCe:ap6hi c al SAR wo ft hq siwdiedrad ovi@ittreavAees ngal aageamnt |

Tabl An2bf ungal

guismud £ wlnian @rse dwirtitvat i ves

Anti fungal act izvilty
Compound R1 ( mm)
F. oxysp A. f umi
34a W N
o 12.5(31 100 ( 1¢
34b i
~
| 100(15 6. 25 ( 3
N
34c
6. 26 (37 25(26
NH,
Ket ocona - 3.125(4 3. 125(

2. Bbut ami neeuilnaxeldi none derivatives

A series of novedi gubstaamineed i ghkeda22q9l3i none <co
and H. D.
agaiCmaqntdi da aanldsipeceamsd .Fuemft able

compoundd$ | wiotr lo Bibisadi huémto

Prashanth Revanasi ddappa. Al | compou
2 BARNGBtudyu e v
subst Bbaxmitbiatt gaod
thenatahdartdndthbg fhao

percentage inhibition ag

actiCvi tay odmAt.anfdt ammuar ed t o
35dshowed the

compounds

hi ghest

restricted t3benddnigsapll agyreodw tdhi.f fceor nepnocuen

presemnhcel uoro group at different positions. | n.

LWbw5¢ I nl LYGSNYyFoa2ylf W2dNYI ¢
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compoBBhdSb 8bgteemed better in displaying.pradnrauw
anAl. f[l&a&]ju.s

[ Presence of glutamine enhanced the activity)

NH

R |

Quinazolinone optimal

for activity X Peresence of EWG must
(35)
FigurGer:a2pmhi c gll uSAMimfe | i nked qui nafzwondalonagaaretri vati
Tabh2 Antifungal glutamine |inked quinazolinone d
Anti fungal ac(MvCtyOg@Om
Compound R1 C. al bi ¢ A. flavu
35a m-d 4F 11(15) 10.4(25
35b 2, & H 13.6(10 14. 4(15
35¢c 0 , -t 11.4(10 10.9(15
35d p-N Q 14.1(10 13.6(12.
FIl ucan az - 16(05) 19(05)
2. Bydrazinyl quinazolinone derivatives
A series of hydrazinyl guinazolinone derivati v

research team and evaluated t Wemndma.r tfhwenuimsg aatgut
ketoconazole as a refermancer.atAd |t @« ognpmdi nadn tdii fsypn
pat hoAgsenmsenti oned i nSARbsttud,ddmagmugter 2t8ed t hat

el ectron withdrawing substituent | i kegfolodomaamitid
activity Whil e, ot her compounds, t hough they coc¢
and hydroxyl groups exhibited Il ess in vitro an

36bxhibit higgheattamit fpvuhgigecehi nisst more than @ahd r
compoun@l ws t W3 ésaahtouneendt e qu al ant iAf. u fguafliegegd.tuisvi t y

L Wb w5 ¢ 1 nl LYGSNY a2yl W2dNY It 2F dbeddSk2omsadinal
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enhance the activity

Presence of hydrazinyl
improve the activity

} Quinazolinone plays vital role to

R;
Q‘{EWG groups -Cl, -F and -NO, enhance the activity]

[ERG groups decrease activity]

(36)
Fi gurCe:ap&i c al SAR of hydrazi nygnt igrug anla zaog e mto.ne der i\

Tabl An2Bf ungal hydrazinyl. quinazolinone derivat
Anti fungdlIMIa&ct iOgil tm
Compound R1 A. nige A. fumiga
36a -Cl 15.62 7.81
36Db Ck 7. 81 15.62
36¢C -NQ 15. 62 15.62
Flucanazol - 15. 62 7.81
2. M8t lswlbstituted quinazolinone derivatives

A serienet®ylublstitut ed,-dgwinea zdoelriinveat i ves was d e
evaluatednf amtttdh e@ing al activiti eCsanagaian snmy cfoidwee n
al bi caacncsh,ar® myces cereviasidagpt dcspecgs | i f Dl uadkyn
t hat compo-b&n-BpClwviOCtela mdCHsubsti tuent showed Cexce
al bi.cdalmse MI C values of cBbmPlaodN&weari ehegqubsgal én
positive control drug pol yoxin D -Fvhsubes3t¥éatiooewatd
excell ent &ctiavibtificeeafhleatiuls t he compouB danik’xdc e
have shoawnt idgouond al activity that are compaBa@apl e
showed actC.viNego fprarnsanrsshown i n table 29, figure

L Wb w5 ¢ 1 nl LYGSNY a2yl W2dNY It 2F dbeddSkomsha R
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Q&Q\/Y\ 2

Activity depends on
R, group

2% s

Quinazolinone is essential
for the activity

(37

FigurGr:apohi cal SAR of Methyl substi-ftwnagé ngtui nazol i nc
Tabl An2Bfungal Met hyl substituted quinazolinone
Anti fungal activity (
Compou R1 C. my ca C. alsh A. fl C. neo
37a 3-F-P h 512 16 6 4 256
37D 4-F-P h 6 4 32 6 4 16
37¢c 2-CiP h 6 4 32 128 128
37d 4-OCEPh 512 32 128 32
37e 4-C h-P h 512 32 6 4 16
37f 3-NQ-P h 16 6 4 6 4 128
3749 4-CHP h 512 6 4 32 32
(0)
37h {;7% 64 32 64 128
S
37 {Qﬁﬁ 512 512 6 4 256
N
37] [:TNV 512 512 32 8
Pol yoxi - 32 32 0.0312
Fl ucon: - 6 6 4 0.0312

2. 2mmidazol yl / bgewizn am alaizrod nyd

D. A.

benzi

tested
and HNhe

found

patil

t o

mi dazol e

r 6

have

have

nucl eus
gul | er am.n dfi.li aAvluls
f uFrgoant tsatbrlaei IR,

functi

on
t he

on
best

tested

and

derivatives

assessed.

derivatives

Ssubstitut tporss td tepritsshreeyna, &n

resul ts

qgui nazol

s h

owed

t he 3)Bwiasanblsien o e

LYGSNYylFa2ylt

W2 dzNY/ | ¢

develguwiedazaol s@aonines defri dasubes:
tahlebm cfaaGs , t F

mo d

sftiuglyr el e3n@,nstr atmed htylRatat
t he none 3nMwalse u

imi datolbylhyde wi

t ion
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t han amphot eA.i cfilnavBuasad.aA .qqsitil ge @ om@@wad f ound to

agalCnstal @nAtfalnapvrussba bl y-ddbeomo 6 u8st i3tBwtaisompot @€mmp
C. alprnchaalbl y-ddeé&d | Do 06[s6BO]s.t i t uti on

[ Presence of imidazole ring and benzimidazole

ring improved activity J‘\
P
' :
' '
' .

[ Activity depends on substituent R, X, and X, group]

Quinazolinone plays an essential role in antifungal activity

(38) 39)
Fi gurCGe:a3thi c al SAR of ixqudaaacbyVyi hbeerzidmudgabl ygesntas

Tabl An8Df ungal i mi da zgauli ynla/zbod n ;miomied adzealiwlat i ves
Co mp o u n| X Anti fungal activity ZOI
X2 | R1
C. alb A. ni|C.gull er A. f Il e
21. 41 22.12
38a Br | BriCH 19. 3] -
(32) (8)
19. 5
38b Cl | Cl[CH - 16. 66 14.11
(16)
24 . 7] 19.0 21.90
38c H H| Ph 14. 0]
(8) (64) (8)
18. 8 21. 26
38d Cl|CIl| Ph 18. 07 17. 14
(8) (16)
17. 4
39a Cl|CI|ICH - 12.58 13.0
(8)
24 . 41
39hb H H| Ph 13. 9] - 15. 36
(32)
39c NQ | H | CH 13. 8] 16. 1 - 23.59
amphot e - - - 17. 7] 25. 11 20. 82 20. 77
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2. 30i

A series
moi ety wer e
t abl e S3AIR
substexhiebitt

From

commerci al

a-zbiadi azol e

¢mgt )*.2% s 61101 A wh BO@WAA so )*AQA

nazolinone derivatives

qgui

of 1t,

a n dw osryknet rhse sai nzde de xXai nmi ynaendg f Lovr

-In(o3d)le gweirnazadliivretsr icazrki Jao [n3 ,ng, 4]
designed
sftiugduyr er edvle,al e d N® h-€%, -C4B mPdd u a OHw B t
best ant i wrbgeale wlha tcikweiatsy naograei ntsh a

agrofungicide -Hymekazbptuaend Towmpounhc

Cytospora wiankdsb®ur3®wai nhi bibaont hatPy@mlexahol s

Fi gurGx:a3lhi cal

Tabl AnB8ilfungatthiTad-aaopdbeol i none

Quinazolinone optimal

ne 3- NO2, 3-CF3, 4-CF3, 2-OH
for activity

and 3-OH substituent exhibit
N PRt AL EELELLELR -~ ' best antifungal activity against GZ

Presence of triazolo-thidiazole moiety
improve the activity

(40)

SIAIRI @dq @wizmdazzoollionone dfeungalt agsntas an

derivatives

Antifungal activiAty O/ mhi bit
B.
_ P. V. C. G.
Compou| Rz cCl nej| G. z _
i nfes dahl| mandshy fruct.
Per g
40a 2-F 58. ¢ 37. 4 42 .1 5) dam 30. 17. 2
3-
40D 7.1 19. 4 21. ¢ 31. 4 79. 2.5
NO?2
3-
40c 12. 40.6 23. 1 33. 4 8 2. 16. 5
CH3
4-
40d 15.9 30.9 15. ( 33.1 78. 18. 3
CHS3
40e | 20H 24 . ¢ 24.8 21. ¢ 23. 7 8 3. 17.0
40f | 3-OH 2 3. 3 13.3 10. 1 29. 9 85. 8. 1
Hy me x a 66.9 68.4 82.°F% 49.6 55. 58. 2
LYGSNY a2yl f W2dNYIt 2F dbeddSkomsha Rl
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2.Bssubstituted quinazolinone derivatives

Quinazolinone Gesruibvsattiitvuetsi owi twer 88 synt kceosnpzoence n
condensation reBictaonabyg Masowemedarch team and
From tabl eS2R, stugyree82aled that cBmpeubdowi aah
subst i tiptoisd4t2idmont iS5 hi t ed considerabl e ant i fQamgdilda
species, when t he -Cslu bodntoiski 4t Ziiaamnne x heipd iatceeds deysi r ab
agaiCnstal bi cans,an@. debRhomnmamei £ o0 mp éu nmc dwictompd,u:
2-0Me-Cl sub4tanalaintspl ayed desired a@tiheo@a@imar
tropj craés gerclt]i.vely

Presence of -Cl substituent
boost up the activity

Quinazolinone ring plays an essential role in

antifungal activity &r
o & =

[ Activity depends on substituent R,

(41) (42)
Fi gurCGe:a®p2SiAcRatsfubNti tuted qui nazolHiumogrd daereintat i ves

Tabl AnBR2f ussgdlst Nt uted quinazolinone derivatives
Anti fungdlIMIlact iOgi/ tmy )
Compot({ R1 [C. C. C. C. C. C. C.
al bi|dubl ingl ablkru|parapgtropineofor
41a| 4Cl 256 256 - - - - 256
2-
41b|OMe - - - - - - 256
5-C |
2 -5 5
41c| 4o - - - - - 56 -
2-
41d| Me 256 - - - - 128 128
5-C |
42a| 4Cl 256 - - - - - 256
2-
42b| Me 256 6 4 6 4 128 256 6 4 128
5-C |
flucorn 4 1 4 16 - - -
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2.32 Amino acids containing quinazolinone deriyv

N. A. Nourvwedrdk enr sandde xiogn and synthesized a seri e
di fferent amino acids. These synhhestsédngampandg
Aspergil |l us f unavguast,e sCr yA sopceoacgdtia sh dinsel@fl@amUmnd osa h 8 n a
14 synthesized compounds showed | ower in vitro
However, compound wédBaAndoprkbl uoenazno Inee haa sp esrygiiell

fl azmmesnt iionnetdabl e [3732] .fi gure 33

CHs [Activity depends on substituted }

| amino acids
N (0]
\’/ I
N \)J\
R;
(o]

Quinaolinone ring optimal
for activity

(43)
Fi gurCGe:a3hi c al SAR of Amino acids contangahgagemnnazc

Tabl An8Bfungal Amino acids containing quinazol.
Anti fungal activity (
Compoun R1 A. fum|  A. flI|C. neof C. alwb
43 a Trypt ofj >1. 2 0. 6 0.60 >1. 21
43D Prol i 0. 77 1. 5 0. 77 >1. 5/
Fl ucona - 0. 05 0.1 0.10 0.20
Pol yoxi - 0.12 0. 1 0.06 0.12
2. 3B8i agquneazadaleirnovaeg i ves
M. Di nadreisiegtn aalnd synt hesttzedza neewnseoripes aof ni

moi ety and screened f orc anhdeiidra. &nlobimfctuaangsh e 8XA R wnd
study r evealnedd @ikCdit aB@Nrpsou bst i t uent were found t
Unsubstituted phenyOCHainlgga mdi ps U bkesatdist u toi [adie3da.fe a ¢

L Wb w5 ¢ 1 nl LYGSNY a2yl W2dNY It 2F dbeddSkomsa il
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{ Triazine improved antifungal activity]

)
A “YLE O\

quinazolinone optimal ~ '"TTtTtpTToo
for activity NH
presence of -Cl, -CN and -SO,NH,
substituent favored activity

44

Fi gurCGe:a3p4hi c al SARi nhzodti aphepedieunygalt i ¥agsntas an an

Tabl AnB8#édfungal triazine quinazolinone derivatiyv
Anti fungdgIMlact iO
Compoun R1 C. albican
44 a -Cl 128
440D -CN 128
4 4c SSON R 128
Fl ucona - 8
2. 3Ai di-ppwionezol inone derivatives

A new sneorvieels qoufihniaazdoilaiznool es as fused phar macopho
Pat el et al . Thsehorwens uil na nfeaf g USeAB3vERTa Ldy t hat t he g
ring carrying an el ectrentwishteawifngi gtob@praasar
45an45Wi t hc hal o4r o p hneintyrlo apnitle eyl teti a@di azohyladotaz.
di spl ayed the highest antifungaelt haydt igvriotuipetsh.es S
guinazoline #Abd®dnddDaiploumalasr i ng el ectron withdr
respe<dtiiswelayyed the significant MI[T4al ue of 62.

LWbw5¢ | n LYGSNY a2yt W2dNYIE 27F b@@dSkoméadinam
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Presence of aromatic ring carrying an electron withdrawing
group as a substituent is beneficial for the activity

/b [ EWG favored antifungal activity]

Quinazolinone ring
plays essentialrole in activity

(45)
Fi gurGe:a3psi cal SARuiohatrtdé dhnvawil wkesngal aagamnmt |

Tabl An8bfungal triazine quinazolinone derivatiyv
Anti fungdIMIlact iOgi/ tm
Compound Ri1 R2 C. al bi A. nige
45a -Cl -Cl 62.5 62.5
45D -Cl -NQ 62.5 62.5
45c -H -Cl 250 62.5
45d -H Br 250 62.5
45e -H -NQ 250 62.5
Fl uconaz - - 0. 98 1.80
2.35 Tpyeaezwmidine containing quinazolinone deriyv

A series oft rinaxea] o [dly,28 ontdainrei ng4 ( Ganenadelrii vat i
designed, synthetshaegedtiamdaassEscspat dal ¢ ISAR; wftiug
reveal ed that -d#&#m@mownAQEHSWibtsh i 2 ue€4nt had the inh
23. 4% ¥Y.gadavhliicahe i s highest frjopmbhll the tested

[ Activity depends on R; group

Tnazolo-pyrimidine pharmacophore favored]

antifungal activity
Quinazolinone plays vital role Q\
to enhance the activity .\ ...,

(46)
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Fi gurCe:a3p6hi c al

S-ARr o fg Wit maz ®ll ionone

)

*

. 2%

611 61 A wh

dfeungalt i agsntas

FQWAA so )*AQA

Tabl AnB8b6fungapy ITirimiadiom® quinazolinone derivatiyv
Anti fungal activity
Compound R1 G. zea V. dah| Ssclerot
46 a 4-Ck 15.1 17. 2 21. 9
460D 4-O0CH 0 0 21. 8
46¢C 2 ,-d4iF 10. 8 34.0 10. 2
46d 2 -bIOCH 12.2 23. 4 0
Greseofu - 49. 8 86. 1 87. 8
2. 36 Qui nazodainmesMlebss twittuht i n
Quinazol i npoamedssMMistthi tQWti on AMaghewmi aed bhys Rres

screened for
fi gurSAAR3I Btudy

mor e

theircantdi lamaabpeagpslAstug haivgen st |
revealddd ad®htaveompxbvd béeshhedaaxcéun
than stadaf@audnddrtibhge mpst ataicht i vVEO mp

which is

C. al omAt. a nngi7g6e]r.

Ar Ar
N N
@\N Cﬁl\)\\/c—comph
/ =
N7 S N S

(47) (48)
Quinazolinone optimal
for activity
o (0] o} (0]
Oﬁk")k/\” CEI\NJJ\/\N
N) ﬁ/J\O
(49) (50)
Ar = p-CICqHy
Fi gurGr:a3mi c al SAR of novel g ufi unnagzaoll iangoennet .der i vati ve
Tabl3nti fungal novel guinazolinone derivatives

LYGSNY o2yl f W2dNyIt 27 heoddkcowssdinkil
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Anti fungal activit
Compound C. albica A. niger
47 7.0 9.0
4 8 14.0 10.0
49 12.0 10. 0
50 13.0 11.0
Nystatin 12.5 8.5
( ,ng/ mL)
2. 3Ki azolidinone pyridine containing quinazolin
N. C. Dewati kamsl fave devel oped a new series of

derivatives and assessed them for

excellent

ant i f untghad

t heir anti fu

taecstfireval nt sytt adadi agn ISR, Sftaughyr a e/

compounFsClwidNs ubsti thiesitt iadn 40f phenyl ring exh

A. ndogrerar ed to both standard deCdgss urbysdti atuiemt a

posiGlieoxnhi bited

remaining

compounds

Presence of pyridine and thiazolidinone
ring boost up the antifunfal activity

Quinazolinone ring plays essential
role in antifungal activity

[—F. -Cl and -NO2 substituent found to be potent]

(51)

Fi gurGa:a3p&i c al SAR of thiazolidinone

Tabl An8Bfungal thiazolidinone pyr.i

excellentCanal bomgakckedctovbbtyha
exhi®&neé¢eeddt ofoslicla.md &r ¢got ency

pyridiumegadomigai

dine containi

LYGSNY o2yl f W2dNyIt 27 heoddkcowsadinal
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Anti fungdlIMIa&ct iOwgil tn

Compound R1 A. ni ge A. fumi ga
51a 4-F 250 100
51b 3-ClI 100 250
51c 4-C| 250 100
51d 4-NQ 250 100
Nystat.i - 100 100
Griseofu - 500 100

2. 3Bioacetamide benzenesul fonamides quinazolino

A series of thioacetamide and benzenesul f onami
were design and synthesized by M. M. Ghorab and
As mentioned in tdableh&89t easntded i dgeariev d8t9i,ves di sy
study reveal eésd2wi -8 BH-2N @Qanplowutnidt uent found most po
value of 1. 25 d/hlic@admgaisnetxcel |l entchns Bowmpahed
Og/ mi s Repimadc & ybetadydl 4substituent slightl yCHecr
4-CH, 3t 0iCHandddaANQsubstituent al sop718 howed best ac

S il — = s coscopsod v X 1 .
: o ! Presence of thioacetamide
1 \\ /NH2E and benzenesulfonamides

boost up the activity

Quinazolinone plays
essential role for activity

; =
e
(Activity depends on R, substituent

(52)
Fi gurCGer:a3hi c allhi AR daddanmiechesul f onami des qui nfauznog ai ln oange
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Tabl An8Bfungal

¢mgTt

Tbhei nozaecneet saumi fdoen a mi

)

2% s

des

611 61 A wh
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guinazolinol

Anti fungal activity
Compoun( Ri1 C. al bicans
Z Ol ( mm) MI C
52a - 19N0. 05 5.00
52b 2-Me 20NO. 25 3.91
52c 3Me 22N0. 08 10.00
52d 4-Me 24N0. 16 6. 31
52e 2-Et 21NO. 14 5.00
52f 3Et - -
52g 4-E t 18NO0. 19 10.00
52h 4-OMe 21NO. 05 7.81
52 40Et 26 NO. 30 5.00
52| 3 ,-BiOMe 20NO0. 21 6. 31
52k 3, 4 1GMe 14NO. 11 3.80
521 2-Me4-N Q 27NO. 12 1.25
52m 2-N Q-6-Me 22N0. 20 10. 00
52n 2 -d4N Q 24N0. 27 3.13
Amphoter.i - 22N0. 11 15. 63
2.3Qbstituted quinazolinone
A facipet, ogmeener route has bseuebns t e mplt e4d(e IdHn & o ¢
derivatives by V. K. Singh and teamcamdi ca a®lehic
aspergil lwist hcl awrmae udtEpeirnhtisbbltd o4 0S AaR ds tfuidgyu r ree v4
Compound®l-O#, OBEsubatithesitabnd4dof phenyl ring
antifungal aCandiiida eaanl Asigeams t | uempecdraevdattue st an
compoun@CHattdsi ti on al so shdwedd .reasonabl e act
[—Cl, -CHj3, -OCH; favored activity)
el Vi )
N\ \
NH
[e]
(53)
Fi gurCGe:adpthi c sslubSARUIUftaezdo !l i none dfeungygalt i ¥agesntas an ant

LYGSNYylFa2ylt
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Tabl AndDfungal substituted quinazolinone deriva
Antifungal ac(MvCt 2520
Compound R1 C. albic A. cl ava
53a 4-C | 20 21
53b 4-CH 20 22
53c 3-OCH 20 21
53d 4-0CHl 19 20
53e -H 20 20
Griseofu - 47 4 3
2. 00inazol iobaseschi ff
Two series of quinazolinone derived Schiff's ba
2020. All the compounds were screened for their

donating and el etobromcmowili dhdoawi ngimfbdlleedZ namnd uhi
showed trreastenttlee op both el e-OHr a@MdMdonnati e egt oanp
gr o-CpBr-F aN@i n combinati on makes atnhe fSanlkgiafl f 'agg en
with presence of heteobpeskescmakerg amora patenof
with imidazole ring and indole moiety wWBOE. near

Presence of both electron donating groups like
-OH and -OMe and electron withdrawing group
-Cl, -Br, -F and -NO, in combination makes

more potent
Cﬁm y

Quinazolinone plays essential
role in activity

Presence of heterocyclic ring also
boost up the activity

(54, 55)
Fi gurGx:afpliSiAcRalof quinazolinonfeursgdli fdgesntbases as an

TabllaAndi fungal quinazolinone Schiff's bases
Anti f-aoagaVvity( MIOC:( 3nbn) G
Compoun Ri(n=2) F. monil if A. nige
54a 3 ,-d5B f4-OHP h 12 12
540D 3-B¥4-OHP h 13 14
54c 3-B f4-OM€P h 15 14
54d 3-B ¥4-OH5-OM€eP h 19 17
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54e @\ 13 15
S
54f = 17 15
g
549 )i“\ 19 21
[ e
54h CIIN 11 13
[ e
54i 4@ 20 N 0.11 22 N 0.14
/
Bavistin - 11 N 0. 11 10 N 0.11
Tab42Anti fungal quinazolinone Schiff's bases
Anti f-aogaVvity( MIOC:( 5n) Og
Compoun Ri( n=3) F. monilif A. nige
55a 3 ,-dbiB f4-OHP h 12 13
55b 3-Bf4-OHP h 11 12
55¢c 3-B ¥4-OMeP h 11 13
55d 3-B f4-O H5-OME€P h 11 13
55e @\ 19 18
S
55f¢ = 20 21
[
55¢g \ 21 18
=
55h ° N 12 11
I\}%
LYGSNY a2yl f W2dNY It 2F dbeddSkomshadia
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55i 4@ 19 23
/
Bavisti - 11 10
2. Bllsquinazolinone derivatives
A novel series of Dbisquinazolinone derivatives

t heifuag

S uUbsthaex

ai . Faootm vtiathyl e SIBR dtiwgdiy er eA2gal ed-CH-GlH3 ¢
dhntbit the aomphuanbgbdke wcthvi&$flerence 1 1

a -Cl, -CH; and -OCHj substituent
= favored activity

N

N
= N
N = =
Quinazolinone ring plays an essential

role in activity X

(]

Ry

N

(56)

FigurGx:agpzhi cal SAR of bisqui AFanglailn@amgenderi vati ves &

Tabl AndBflhinga@abui nazol i none

derivatives

Antifungal ac(MVCtgo0002@®
Compoun R1 C. al bicans
56a 2-CH 30
560D 3-OCH 30
56¢c 3-CH4-CH 34
56d 4-0CH2¢H 30
Fl ucona - 33
2. A20l e bearing quinazolinone derivatives
Azol e bearing quinazolinone derivatworelsemwsrandey

for t hei

position

r amMsi mengalbnadtiwi eghbl &

64 SAR Sitgdyer

of the f wrudtsitamali agr a up alcav eo ns amd i vi t )y
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groups

chl orophenygl7fbeubdti heembd€t

a l

ong wi't

h

¢mgTt

tri

)

azol e

2% s
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derivatives
acdbmemy agdad msd Wh2d d

showed

Fi gurCe:a4gphi c al SAR of Azole beari-hgnqal nageht none de
Tabl And#d4fungal Azole bearing quinazolinone der.
Anti fungal activity ZOI ( mi
CompounAr C. albifC. gl allAfumi g{A. nige
57 a Phenyl 2 4 19 24 22
(0250] (0500 (0250 (0250)
57b 2chl oroyg 28 21 27 29
(0125] (0250 (0125 (0125)
57¢c 2- 25 14 26 26
hydr oxy (0250] (0100 (0125 (0125)
57d 3nitroplh 24 12 2 4 2 4
(0250] (0100 (0250 (0250)
Amphoter|- 30 38 40 44
(062.] (031. (031. (015. 6
2. O83adi azol e bearing quinazolinone derivatives
Some novel series of quinazolinone derivatives
X. Wang evaladat entdheir nhibition effect against

good to

boscali d

moder at e

as a

antifungal

standard.

activity

against a

LYGSNYylFa2ylt
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