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�EVWUDFW

�LP��7KH�DLP�RI� WKH�SUHVHQW� VWXG�� LV�WR�V�QWKHVLV�
DQG� HYDOXDWLRQ� RI� DQWL�PLFURELDO� DFWLYLW�� RI� QRYHO�
VHULHV�RI�TXLQR[DOLQH������'LRQH�GHULYDWLYHV�FRQWDLQLQJ�
D���D]HWLGLQRQH��$��$���QXFOHXV���

���KRG��7KH�V�QWKHVLV�RI�D]HWLGLQRQHV�E��UHDFWLQJ�
ZLWK� FKORURDFHW�O� FKORULGH� LQ� WKH� SUHVHQFH� RI�
WULHWK�ODPLQH�� $OO� WKH� WLWOH� FRPSRXQGV� ZHUH� WHVWHG�
IRU�WKHLU�DQWL�PLFURELDO�DFWLYLW��DJDLQVW�JUDP�SRVLWLYH�
�VWDSK�ORFRFFXV�DXUHXV��VWDSK�ORFRFFXV�HSLGHUPLGLV��
%DFLOOXV� FHUHXV� DQG� SVHXGRPRQDV� DHUHJLQRVD��
DQG� JUDP�QHJDWLYH� �(VFKHULFKLD� FROL� DQG� NOHEVLHOOD�
SQHXPRQLD�� EDFWHULD�� IXQJDO� DFWLYLW�� DJDLQVW�
�$VSHUJLOOXV� 1LJHU� DQG�$VSHUJLOOXV� IXPLJDWHV�� DW� D�
FRQFHQWUDWLRQ�RI��������—J�PO�

��V����� $QWLEDFWHULDO� DFWLYLW�� RI� V�QWKHVL]HG�
FRPSRXQGV� ZDV� WHVWHG� DJDLQVW� ERWK� JUDP� SRVLWLYH�
DQG� JUDP� QHJDWLYH� EDFWHULD� DQG� WKH� VWDQGDUG� GUXJ�
XVHG�IRU�WKH�VWXG��ZDV�FLSURIOR[DFLQ��7KH�FKORUR��IOXUR�
DQG�EURPR�VXEVWLWXWLRQ�LQ�WKUHH�GHULYDWLYHV�VKRZHG�
VLJQLILFDQW� DQWLIXQJDO� DFWLYLW�� ZKHQ� FRPSDUHG� WR�
VWDQGDUG�� 7KH� K�GUR[��� QLWUR� JURXSV� VKRZHG� PLOG�
DFWLYLW��ZKHQ�FRPSDUHG�WR�VWDQGDUG�

�R�����LR��� $� QRYHO� VHULHV� RI� TXLQR[DOLQH� ��� ���
'LRQH� GHULYDWLYHV� KDV� DQWL�PLFURELDO� DFWLYLW�� VR�
VXSSOHPHQWDU�� H[SORUDWLRQ� KDV� EHHQ� QHHGHG� WR�

HVWDEOLVK�RWKHU�SKDUPDFRORJLFDO�SHUIRUPDQFH�RI�WKHVH�
GHULYDWLYHV�DQG�LQ�IXWXUH�LW�ZRXOG�EH�D�PRVW�SURPLVLQJ�
DQG�OHDGLQJ�GHULYDWLYHV�IRU�VHYHUDO�DLOPHQWV�

.H�ZRUGV��4XLQR[DOLQH������'LRQH��$QWLPLFURELDO�
DFWLYLW���$QWL�IXQJDO�DFWLYLW���6FKLII�EDVHV�UHDFWLRQV�

,QWURGXFWLRQ

7KH� DLP� RI� WKH� SUHVHQW� VWXG�� LV� WR� V�QWKHVLV� DQG�
VFUHHQLQJ� WKH� DQWL�PLFURELDO� DFWLYLW�� RI� QRYHO�
VHULHV� RI� TXLQR[DOLQH� ��� �� GLRQH� GHULYDWLYHV�
FRQWDLQLQJ� D� ��D]HWLGLQRQH� �$��$��� QXFOHXV��
$PRQJ� WKH� YDULRXV� FODVVHV� RI� QLWURJHQ�FRQWDLQLQJ�
KHWHURF�FOLF� FRPSRXQGV�� TXLQR[DOLQHV� GLVSOD�� D�
EURDG� VSHFWUXP� RI� ELRORJLFDO� DFWLYLWLHV�� ,W� NQRZQ�
WR�SRVVHVV�DQWLEDFWHULDO��DQWLIXQJDO��DQG�F�WR�WR[LF�
DFWLYLWLHV��� The� chemistry� of� β-lactams� has� taken�
DQ� LPSRUWDQW�SODFH� LQ�RUJDQLF�FKHPLVWU��VLQFH� WKH�
GLVFRYHU��RI�3HQLFLOOLQ�E��6LU�$OH[DQGHU�)OHPLQJ�LQ�
����� DQG� VKRUWO�� WKHUHDIWHU� &HSKDORVSRULQ� ZKLFK�
ZHUH� ERWK� XVHG� DV� VXFFHVVIXO� DQWLELRWLFV�� (YHQ�
QRZ�WKH�UHVHDUFK�LQ�WKLV�DUHD�LV�VWLPXODWHG�EHFDXVH�
RI� GHYHORSPHQW� RI� EDFWHULDO� UHVLVWDQFH� WR� ZLGHO��
XVHG� DQWLELRWLFV� RI� WKLV� W�SH�� 7KHUH� LV� D� QHHG� IRU�
functionalized�β-lactams�or�for�new�active�principles�
in� β-lactam� series.��� $]HWLGLQRQHV�� FRPPRQO��
known� as� β-lactams� are� well� known� heterocyclic�
FRPSRXQGV� DPRQJ� WKH� RUJDQLF� DQG� PHGLFLQDO�
FKHPLVWV��7KH�DFWLYLW��RI�WKH�IDPRXV�DQWLELRWLFV�VXFK�
DV� SHQLFLOOLQV�� FHSKDORVSRULQV�� DQG� FDUEDSHQHPV�
DUH�DWWULEXWH� WR� WKH�SUHVHQFH�RI���D]HWLGLQRQH�ULQJ�
LQ� WKHP��$]HWLGLQRQHV�DUH�YHU��LPSRUWDQW�FODVV�RI�

�RZ�WR�FLWH�WKLV�DUWLFOH�

9�6DQGKL�D��6DQNDUL�(��5HP�D�56��� ,Q�9LWUR�$QWL�%DFWHULDO�DQG�$QWL�)XJDO�$FWLYLW��RI�D�1RYHO� 6HULHV�RI�4XLQR[DOLQH������'LRQH�
'HULYDWLYHV��-�3KDUPDFHXW�0HG�&KHP������������������
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FRPSRXQGV� SRVVHVVLQJ� ZLGH� UDQJH� RI� ELRORJLFDO�
DFWLYLWLHV�VXFK�DV�DQWLEDFWHULDO�,�anti-in�ammatory���
DQWLK�SHUOLSLGHPLF��� &16� DFWLYLW���� WU�SWDVH�
LQKLELWRU���� KXPDQ� OHXNRF�WH� HODVWDVH� LQKLELWRU����
DQWL�K�SHUJO�FHPLF���YDVRSUHVVLQ� Y�D� DQWDJRQLVW����
DQWLFDQFHU� DFWLYLW����� DQWLPLFURELDO���� SHVWLFLGH����
DQWLWXPRU���� DQWLWXEHUFXODU���� F�WRWR[LF���� HQ]�PH�
LQKLELWRUV���� HODVWDVH� LQKLELWRUV���� DQG� FKROHVWHURO�
DEVRUSWLRQ� LQKLELWRUV���� 7KH�� DUH� DOVR� XVHG� LQ�
agriculture� �eld� as� herbicides,� fungicides� and�
LQVHFWLFLGHV��,Q�DGGLWLRQ��TXLQR[DOLQH�GHULYDWLYHV�DUH�
also�useful� in� formation�of�dyes,�ef�cient�electron�
OXPLQHVFHQW� PDWHULDOV�� RUJDQLF� VHPLFRQGXFWRU��
FDYLWDQGV�DQG�GHK�GURDQQXOHQHV�

%HFDXVH�RI�ZLGH�UDQJH�RI�YDULHW��DQG�DSSOLFDWLRQV�
DVVRFLDWHG� ZLWK� TXLQR[DOLQH� PRLHWLHV�� WKHLU�
V�QWKHVLV�KDV�UHPDLQHG� WKH�JRDO�RI�PDQ��UHVHDUFK�
JURXSV� RYHU� WKH� �HDUV�� 6HYHUDO� NLQGV� RI� V�QWKHWLF�
URXWHV� WRZDUGV�TXLQR[DOLQH�KDYH�EHHQ�GHYHORSHG��
LQFOXGLQJ� FRQGHQVDWLRQ� RI� DU�O����� GLDPLQHV�ZLWK�
D� ����GLNHWRQHV�� ELFDWDO�]HG� R[LGDWLYH� FRXSOLQJ�
RI� HSR[LGHV� ZLWK� HQH�����GLDPLQHV�� KHWHUR�
DQQXODWLRQV� RI�QLWUR� NHWHQH�1�6�DU�O� DPLQR� DFHWDO�
ZLWK� 32&O��� F�FOL]DWLRQ� RI� D�K�GUR[�� NHWRQH� YLD�
D� WDQGHP� R[LGDWLRQ� SURFHVV� XVLQJ� 3G�2$F��� RU�
5X&O�� ���33K�������7(032�DV�ZHOO�DV�0Q2����%XW�
PHWKRGV�WKDW�KDYH�EHHQ�HVWDEOLVKHG�IRU�SUHSDUDWLRQ�
RI�TXLQR[DOLQH�GHULYDWLYHV�DUH�DVVRFLDWHG�ZLWK�RQH�
RU�PRUH�RI�WKH�IROORZLQJ�GUDZEDFNV�OLNH�ORZ��LHOG��
ORQJ�UHDFWLRQ�WLPH�DQG�KDUVK�UHDFWLRQ�FRQGLWLRQV�

0DWHULDOV�DQG�0HWKRGV

*HQHUDO�SURFHGXUH� IRU�1��VXEVWLWXWHG�DU�OLGHQH��
KHWHURDU�OLGHQH������R[R������GLK�GURTXLQR[DOLQH���
��+���OLGHQHPLQR��EHQ]HQH�VXOIRQDPLGH��$�PL[WXUH�
of� Schiff� base� sulphanilamide� (0.01mol)� and� �ve�
GLIIHUHQW�DURPDWLF�DOGHK�GHV�������PRO��ZHUH�WDNHQ�
in� separate�RBF� and� re�ux� in� ethanol� for� three� h�
���@�� 7KH� UHDFWLRQ�PL[WXUH�ZDV� WKHQ� SRXUHG� LQ� WR�
crushed� ice� and� the� separated� solid�wash��ltered�
DQG�UH�FU�VWDOOL]HV�XVLQJ�DEVROXWH�DOFRKRO�

6��W�HVLV�RI���D�HWLGL�R�HV����������

����� PRO� RI� 6FKLII� EDVHV� �6��6��� ZHUH� WDNHQ�
VHSDUDWHO��DQG�������PRO��RI�WULHWK�ODPLQH�LQ����PO�
GU��GLR[DQ�ZDV�DGGHG�WR�WKHP�WR�IRUP�D�VROXWLRQ��
7R�WKHVH�VROXWLRQV�FKORUR�DFHW�O�FKORULGH�ZDV�DGGHG�
GURS�ZLVH�ZLWK� FRQWLQXRXV� VWLUULQJ� LQ� FROG� IRU� ���
min�and�re�uxed�for�3�h.���7KH�FRQWHQWV�ZHUH�WKHQ�
poured�into�crushed�ice,��ltered,�and�recrystallized�
XVLQJ�DEVROXWH�DOFRKRO�

7KH� IROORZLQJ� H[SHULPHQWDO� PHWKRGV� ZHUH�

XVHG� IRU� WKH� FKDUDFWHUL]DWLRQ� RI� WKH� V�QWKHVL]HG�
FRPSRXQGV�� 0HOWLQJ� SRLQWV� RI� WKH� V�QWKHVL]HG�
FRPSRXQGV� ZHUH� GHWHUPLQHG� LQ� RSHQ� FDSLOODU��
WXEHV� �7KHUPRQLOLF� PHOWLQJ� SRLQW� DSSDUDWXV�� DQG�
ZHUH� XQFRUUHFWHG�� 7KLQ� OD�HU� FKURPDWRJUDSK��
ZDV�SHUIRUPHG�XVLQJ�SUHFRDWHG�DOXPLQLXP�SODWHV�
FRDWHG�ZLWK�VLOLFD� JHO�*)���� �(��PHUN@�RI�����PP�
WKLFNQHVV�� GLFKORURPHWKDQH� DQG� PHWKDQRO� DV� WKH�
VROYHQW�V�VWHP�DQG�89�FKDPEHU�DV�WKH�YLVXDOL]LQJ�
DJHQW��

$Q�,5�VSHFWUXP�ZDV�UHFRUGHG�RQ�$%%�%20(0�
)7,5� VSHFWURPHWHU� XVLQJ� .%U� SHOOHWV�� �+�105�
VSHFWUD�RI�WKH�FRPSRXQGV�LQ�'062�ZDV�UHFRUGHG�
RQ� -(2/� *6;� ���� 105� VSHFWURSKRWRPHWHUV�� $�
PDVV�VSHFWUXP�ZDV� UHFRUGHG�RQ� -(2/�*&�0$7(�
PDVV�VSHFWURPHWHUV����

(�SHULPH�WDO�:RU�

(�D��D�LR�� RI� L���L��R� D��L� �ED����LD�� D�G� D��L�I��JD��
D��L�L���

%DFWHULD� DUH� WKH� PRVW� DEXQGDQW� SURNDU�RWLF�
RUJDQLVP� WKDW� LV� YLWDO� WR� OLIH� RI� OLYLQJ� WKLQJV��
%DFWHULD�DUH�XELTXLWRXV��SODFH�D�PDMRU�SRVLWLYH�UROH�
WR�WKH�OLIH�RI�OLYLQJ�WKLQJV�EXW�VRPH�RI�WKHP�FDXVH�
KDUPIXO� GLVHDVHV� WR� WKH� OLYLQJ� WKLQJV� �KXPDQV��
DQLPDOV��SODQWV��HWF����,Q�QDWXUH�EDFWHULD�FDQ�DGRSW�
DQ��NLQG�RI�OLYLQJ�FRQGLWLRQV�WKDQ�DQ��RWKHU�JURXSV�
RI� RUJDQLVPV�� )XQJL� DUH� HXNDU�RWLF� RUJDQLVP� WKDW�
LV� VXEGLYLGHG� LQ� WR� �HDVWV� DQG� PRXOGV���� <HDVWV�
DUH� XQLFHOOXODU� HXNDU�RWLF� RUJDQLVPV� ZKLFK� KDYH�
VL]H�RI�ODUJH�EDFWHULD��7KH��HDVW�PDLQO��XVHG�LQ�WKH�
IHUPHQWDWLRQ�RI�ZLQH�DQG�EHHU��DQG�LQ�SURGXFWLRQ�
RI� EUHDG�� 0RXOGV� DUH� ORQJ� FKDLQ� FHOOV� RIWHQ� VHHQ�
DV� IX]]�� PDVVHV� RQ� EUHDG� DQG� RWKHU� DFLGLF� IRRG�
SURGXFWV�� %DFWHULD� DQG� IXQJL� DUH� WKH� SULPDU��
GHFRPSRVHUV� RI� RUJDQLF� PDWWHUV� LQ� WKH� ZRUOG��
$V� OLNH� EDFWHULD� VRPH�RI� WKH� IXQJL� FDXVH� KDUPIXO�
KXPDQ�GLVHDVHV�VXFK�DV�DWKOHWH�V�IRRW�DQG�WKUXVK�

7KH�IROORZLQJ�FRQGLWLRQV�PXVW�EH�DFFRPSOLVKHG�
IRU� WKH� GHWHUPLQDWLRQ� RI� SURSHU� DQWL�PLFURELDO�
DFWLYLW�����

•� There�should�be� intimate�control�between� the�
WHVW�RUJDQLVP�DQG�VXEVWDQFH�WR�EH�HYDOXDWHG

•� Micro-organism� should� be� provided�with� the�
UHTXLUHG�FRQGLWLRQV�IRU�JURZWK

•� Measurement� of� activity� should� be� done�
FRUUHFWO�

•� Aseptic�should�be�maintained

•� Conditions� should� be� maintained� unchanged�
WKURXJKRXW�WKH�VWXG�

9�6DQGKL�D��6DQNDUL�(��5HP�D�56���,Q�9LWUR�$QWL�%DFWHULDO�DQG�$QWL�)XJDO�$FWLYLW��RI�D�1RYHO�6HULHV�RI�
4XLQR[DOLQH������'LRQH�'HULYDWLYHV
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LPPHGLDWHO��SRXU�WKH�LQRFXODWHG�PHGLXP�LQWR�3HWUL�
GLVKHV�WR�JLYH�D�GHSWK�RI���WR���PP�7KH�GLVKHV�ZHUH�
VSHFLDOO�� VHOHFWHG� ZLWK� ERWWRPV� DQG� ZHUH� SODFHG�
RQ�D�OHYHO�VXUIDFH�VR�DV�WR�HQVXUH�WKDW�WKHUH�ZDV�D�
XQLIRUP� WKLFNQHVV��7KH�3HWUL�GLVKHV�ZHUH�DOORZHG�
WR�EH�VWHULOL]HG�DW�����&�������&�IRU���K��

7KH�SDSHU�GLVF� �:KDWPDQ�1R����ZDV� FXW�GRZQ�
LQWR�VPDOO�GLVF���PP�GLDPHWHU��DQG�VWHULOL]HG�DW�����
R�&� IRU� ���PLQ� LQ�KRW� DLU� RYHQ� LPSUHJQDWHG�ZLWK�
WKH� WHVW� DQG� VWDQGDUG� GUXJ� VHSDUDWHO��� 7KH� GULHG�
GLVFV� ZHUH� SODFHG� RQ� WKH� VXUIDFH� RI� WKH� PHGLXP�
���@��$IWHU�DOO�WKH�GUXJV�DUH�DGGHG�3HWUL�GLVKHV�ZHUH�
OHIW�VWDQGLQJ�IRU���WR���K�DW�URRP�WHPSHUDWXUH��DV�D�
SHULRG�RI�SUH�LQFXEDWLRQ�GLIIXVLRQ�WR�PLQLPL]H�WKH�
HIIHFWV�RI�YDULDWLRQ�LQ�WLPH�EHWZHHQ�WKH�DSSOLFDWLRQV�
RI� GLIIHUHQW� VROXWLRQV�� $OO� WKH� 3HWUL� GLVKHV� ZHUH�
LQFXEDWHG� IRU� ��� K� DW� WKH� UHTXLUHG� WHPSHUDWXUHV��
L�H��� ��R&� IRU� EDFWHULD� DQG� ��R&� IRU� IXQJL�� $IWHU�
LQFXEDWLRQ� WKH�GLDPHWHUV�RI� WKH�FLUFXODU� LQKLELWLRQ�
]RQHV� ZHUH� PHDVXUHG� DQG� IURP� WKHVH� YDOXHV�
0LQLPXP�,QKLELWRU��&RQFHQWUDWLRQ�DQG�ELRORJLFDO�
DFWLYLWLHV�ZHUH�FDOFXODWHG�

�HWHUPL�DWLR��RI�0LF

�JD������DN��L���LR�����KRG���

0,&�RI�WKH�V�QWKHVL]HG�FRPSRXQG�ZDV�GHWHUPLQHG�
E�� DJDU� VWUHDN� GLOXWLRQ�PHWKRG��$� VWRFN� VROXWLRQ�
RI� WKH� V�QWKHVL]HG� FRPSRXQG� ����� —J� P/�
��� LQ� GLPHWK�O� IRUPDPLGH� ZDV� SUHSDUHG� DQG�
JUDGHG� TXDQWLWLHV� RI� WKH� WHVW� FRPSRXQGV� ZHUH�
incorporated�in�speci�ed�quantity�of�molten�sterile�
DJDU� �QXWULHQW� DJDU� IRU� DQWL�EDFWHULDO� DFWLYLW�� DQG�
VDERXUDXG� GH[WURVH� DJDU�PHGLXP� IRU� DQWL�IXQJDO�
activity).�A�speci�ed�quantity�of� the�medium�(40-
���&��FRQWDLQLQJ�WKH�FRPSRXQG�ZDV�SRXUHG�LQWR�D�
SHWULGLVK� WR� JLYH� D� GHSWK� RI� ����PP�DQG� DOORZHG�
WR� VROLGLI��� 6XVSHQVLRQ� RI� WKH� PLFURRUJDQLVP�
ZHUH� SUHSDUHG� WR� FRQWDLQ� DSSUR[LPDWHO�� ���� FIX�
P/��� DQG� DSSOLHG� WR� SODWHV� ZLWK� VHULDOO�� GLOXWHG�
FRPSRXQGV� LQ� GLPHWK�O� IRUPDPLGH� WR� EH� WHVWHG�
DQG�LQFXEDWHG�DW����&�IRU����K�DQG����K�IRU�EDFWHULD�
DQG� IXQJL�� UHVSHFWLYHO��� 7KH�0,&�ZDV� FRQVLGHUHG�
WR�EH�WKH�ORZHVW�FRQFHQWUDWLRQ�RI�WKH�WHVW�VXEVWDQFH�
H[KLELWLQJ�QR�YLVLEOH�JURZWK�RI�EDFWHULD�RU�IXQJL�RQ�
WKH�SODWH�

5HVXOW�DQG��LVFXVVLRQ

�,Q�WKH�SUHVHQW�VWXG��DWWHPSW�ZDV�PDGH�WR�V�QWKHVL]H�
WKH�D]HWLGLQRQH�GHULYDWLYHV�RI�TXLQR[DOLQH������GLRQH�
IURP�6FKLII�EDVH� DV� LQWHUPHGLDWH��7KH�FRPSRXQGV�
$��$��DUH�D]HWLGLQRQHV��$OO� WKH� FRPSRXQGV�ZHUH�

��WLI���DO��FWL�LW��RI�W�H�6��W�HVL�HG��RPSR��GV

�L��R�R�JD�LVPV

7KH� VWDQGDUG� VWUDLQV� ZHUH� SURFXUHG� IURP� WKH�
$PHULFDQ� 7�SH� &XOWXUH� &ROOHFWLRQ� �$7&&���
5RFNYLOOH��86$��DQG� WKH�SDWKRORJLFDO�VWUDLQV�ZHUH�
SURFXUHG� IURP� WKH� GHSDUWPHQW� RI� PLFURELRORJ���
&(($/� $1$/<7,&$/� /$%�� &KHQQDL�� ,QGLD��
7KH� DQWL�PLFURELDO� DFWLYLW�� RI� WKH� V�QWKHVL]HG�
FRPSRXQGV� ZDV� VFUHHQHG� DJDLQVW� WKH� IROORZLQJ�
IXQJL�

��� $VSHUJLOOXVQLJHU��$7&&������

��� $VSHUJLOOXV�IXPLJDWHV��$7&&�������

�UHSDUDWLR��RI��HVW���RF�O�P�

�D����E���������S��SD�D�LR��RI�V��G�G�E�R�K��

7KH�VWUDLQV�RI�IXQJL�ZHUH�LQRFXODWHG�LQWR�WHVW�WXEHV�
FRQWDLQLQJ� ��� PO� RI� 6DERXUDXG� GH[WURVH� EURWK��
EDFWHULD�ZHUH�LQRFXODWHG�LQWR�WHVW�WXEHV�FRQWDLQLQJ�
���PO�RI�QXWULHQW�EURWK��2QH�ORRSIXO�RI�EDFWHULD�DQG�
IXQJL� ZHUH� WUDQVIHUUHG� DVHSWLFDOO�� WR� HDFK� RI� WKH�
WHVW�WXEHV��7KH�WHVW�WXEHV�ZHUH�LQFXEDWHG�DW����&�IRU�
EDFWHULD�DQG����&�IRU�IXQJL�IRU����K��7KLV�LV�UHIHUUHG�
WR�DV�VHHGHG�EURWK���

�E����D�GD�GL�D�LR��RI�V��G�G�E�R�K���LDE����R�����

�� PO� RI� WKH� ��� K� VHHGHG� EURWK� RI� HDFK� VWUDLQ�
ZDV� GLOXWHG� ZLWK� ��� P/� RI� VWHULOH� QRUPDO� VDOLQH�
FRQWDLQLQJ�������7:((1���� ���GURSV�RI� 7:((1�
��� LQ� �����P/�RI�QRUPDO� VDOLQH��� )URP� WKDW� ��P/�
ZDV� IXUWKHU� GLOXWHG� WR� ���P/�ZLWK� VWHULOH� QRUPDO�
VDOLQH��7KLV�ZDV�FRQWLQXHG�WLOO� ���������� ����XS� WR�
�����GLOXWLRQ�RI�WKH�VHHGHG�EURWK�ZDV�REWDLQHG�

7KH�GLOXWLRQV�ZHUH�VWXGLHG�E��LQRFXODWLQJ�����PO�
RI�HDFK�GLOXWLRQ�RQ�WR�WKH�QXWULHQW�DJDU�DW���������&��
$IWHU�LQRFXODWLRQ�LW�ZDV�WUDQVIHUUHG�LQWR�3HWUL�GLVK�
before� it� gets� solidi�ed.�All� the� Petri�dishes�were�
LQFXEDWHG� IRU� ��� K� DW� ���&� IRU� EDFWHULD� DQG� ���&�
IRU� IXQJL���� 7KH� QXPEHU� RI� ZHOO�IRUPHG� FRORQLHV�
RQ� WKH� SODWHV� ZDV� FRXQWHG�� 7KH� VHHGHG� EURWK�
ZDV� WKHQ� VXLWDEO��GLOXWHG� WR� FRQWDLQ� EHWZHHQ� ����
�����PLFURRUJDQLVPV�PO��7KLV�ZDV�GHVLJQDWHG� DV�
ZRUNLQJ� VWRFN��ZKLFK�ZDV� XVHG� IRU� DQWLPLFURELDO�
VWXGLHV�

�R�H�RI����LELWLR��RI�W�H�6��W�HVL�HG��RPSR��GV

,QRFXODWH� WKH� SUHYLRXVO�� SUHSDUHG� ZRUNLQJ� VWRFN�
DSSURSULDWH�WR�WKH�DVVD��ZLWK�UHTXLVLWH�TXDQWLW��RI�
VXVSHQVLRQ�RI�WKH�PLFUR�RUJDQLVP�� WR�WKH�PHGLXP�
DW� D� WHPSHUDWXUH� EHWZHHQ� ���&� DQG� ���&� DQG�
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6FKHPH�����
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characterized� and� con�rmed� by� H1� NMR,� and�
0DVV�VSHFWUD��

7KH�VFKHPH�IRU�WKH�V�QWKHVL]HG�GHULYDWLYHV�ZHUH�
expressed�in��g�1

7KH� SK�VLFDO� SURSHUWLHV� RI� DQ� V�QWKHVL]HG�
FRPSRXQG�ZDV� FRPSO��ZLWK� WKH� VWDQGDUG� VR� WKH�
UHVXOW�ZDV�VKRZQ�LQ�WDEOH��

7KH� �+� 105� DQG� VSHFWUD� RI� WKH� V�QWKHVL]HG�
FRPSRXQGV� ZHUH� UHFRUGHG� RQ� D� -2(/� *6;� ����
105�VSHFWURPHWHU�LQ�'062

,Q� WKH� QXFOHDU� PDJQHWLF� UHVRQDQFH� VSHFWUD�
��+�105���WKH�VLJQDOV�RI�WKH�UHVSHFWLYH�SURWRQV�RI�
the� synthesized� compounds� were� veri�ed� on� the�
EDVLV� RI� WKHLU� FKHPLFDO� VKLIWV�� PXOWLSOLFLWLHV�� DQG�
FRXSOLQJ�FRQVWDQWV��,Q�SDUWLFXODU��LW�PXVW�EH�SRLQWHG�
RXW� WKDW� LQ� FRPSRXQGV�WKH� UHVXOW� ZDV� VKRZQ� LQ�
WDEOH���DQG�)LJ����

7KH� PDVV� VSHFWUDO� GDWD� ZDV� VKRZQ� LQ� WDEOH� ��
and��g�8-13,�the�aim�of�the�study�is�used�to�reveal�
WKH� PROHFXODU� VWUXFWXUH� DQG� PROHFXODU� ZHLJKW�
RI� D� V�QWKHVL]HG� FRPSRXQG�� $OO� WKH� V�QWKH]LVHG�
FRPSRXQG� �$��$��� VKRZV� WKH� SUHVHQFH� RI�
PROHFXODU�VWUXFWXUH�ZLWK�VXLWDEOH�IXQFWLRQDO�JURXS�
VR�WKHUHE��LW� LQGLFDWH�WKH�GLUHFW�UROH�LQ�WKH�DFWLYLW��
RI�DQWLEDFWHULDO�DQG�DQWL�IXQJDO�

9�6DQGKL�D��6DQNDUL�(��5HP�D�56���,Q�9LWUR�$QWL�%DFWHULDO�DQG�$QWL�)XJDO�$FWLYLW��RI�D�1RYHO�6HULHV�RI�
4XLQR[DOLQH������'LRQH�'HULYDWLYHV
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7KH� VWUXFWXUH� RI� DOO� QHZO�� V�QWKHVL]HG� ��WKLD]ROLGLQRQH� GHULYDWLYHV� RI� 4XLQR[DOLQH� ��� �GLRQH� ZHUH�
con�rmed�on�the�basis�of�analytical�and�spectral�data.

7DEOH�����+�105�RI�WKH�6�QWKHVL]HG�&RPSRXQGV������

&RPSRXQGV �U�3URWRQ 1� �U�2� ��HWLGLQRQH

1�&� &��&O
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$� ������� ��� ��� ������� ���
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���+� ��+� � ��+� ��+�
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7DEOH����=RQH�RI�,QKLELWLRQ�RI�WKH�6�QWKHVL]HG�&RPSRXQGV������

&RPSRXQGV �RQH�RI�LQKLELWLRQ��LQ�PP�

6�DXUHXV 6�HSLGHUPLV %�FHUXV .�SQHXPRQLD 3�DHURJLQRVD (��FROL

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$� �� �� �� �� �� �� �� �� �� �� �� ��

$� �� �� �� �� �� �� �� �� �� �� �� ��

$� �� �� �� �� �� �� �� �� �� �� �� ��

$� �� �� �� �� �� �� �� �� �� �� �� ��

$� �� �� �� �� �� �� �� �� �� �� �� ��

$� �� �� �� �� �� �� �� �� �� �� �� ��

Ciprofloxacin�100μg/ml �� �� �� �� �� ��

&RQWURO � � � � � �

7DEOH����=RQH�RI�,QKLELWLRQ�RI�WKH�V�QWKHVL]HG�FRPSRXQGV�������

&RPSRXQGV �RQH�RI�LQKLELWLRQ��LQ�PP�

Concentration(μg/ml)

��QLJHU ��IXPLJDWXV

��� ��� ��� ���

$� �� �� �� ��

$� �� �� �� ��

$� �� �� �� ��

$� �� �� �� ��

$� �� �� �� ��

$� �� �� �� ��

Ketoconazole�(100μg/ml) �� ��

&RQWURO � � � �

7DEOH����0LQLPXP�LQKLELWRU��FRQFHQWUDWLRQ�RI�V�QWKHVL]HG�FRPSRXQGV�DQG�VWDQGDUG�GUXJ�DJDLQVW�JUDP�SRVLWLYH�DQG�JUDP�QHJDWLYH�
EDFWHULD��—J�0/�������

6U��1R� 2UJDQLVP �� �� �� �� �� �� &LSURIOR�DFLQ

� 6�DXUHXV ��� ��� ��� ��� ��� ��� �������

� 6�HSLGHUPLV ��� ��� ��� ��� ��� ��� ����������

� %�FHUXV ��� ��� ��� ��� ��� ��� ��������

� .�SQHXPRQLD ��� ��� ��� ��� ��� ��� �����������

� 3�DHURJLQRVD ��� ��� ��� ��� ��� ��� ��������

� (�FROL ��� ��� ��� ��� ��� ��� �����

7DEOH����0LQLPXP�LQKLELWRU��FRQFHQWUDWLRQ�RI�V�QWKHVL]HG�FRPSRXQG�DJDLQVW�IXQJL���������

&RPSRXQGV 0LQLPXP�,QKLELWRU��&RQFHQWUDWLRQ

Concentration�(μg/ML)

��QLJHU ��IXPLJDWXV

$� ���� ����

$� ���� ����

$� ���� ����

$� ���� ����

$� ���� ����

$� ���� ����

Ketoconazole�(100μg/ml) ���� ����
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$QWL� EDFWHULDO� DFWLYLW�� DJDLQVW� 6WDSK�ORFRFFXV�

DXUHXV

&RPSRXQGV� �� $��$�

&RQFHQWUDWLRQ� �� ��������—J�PO

&RQWURO� �� '062

Standard� :� Cipro�oxacin�(100µg/ml)

)LJ������$QWL�EDFWHULDO�DFWLYLW��DJDLQVW�6WDSK�ORFRFFXV�DXUHXV

)LJ�� ���� $QWL� EDFWHULDO� DFWLYLW�� DJDLQVW� 6WDSK�ORFRFFXV�

HSLGHUPLGLV�

)LJ������$QWL�EDFWHULDO�DFWLYLW��DJDLQVW�%DFLOOXV�FHUHXV�

)LJ������$QWL�EDFWHULDO�DFWLYLW��DJDLQVW�.OHEVLHOODSQHXPRQLD�

)LJ������$QWL�EDFWHULDO�DFWLYLW��DJDLQVW�(VFKHULFKLD�&ROL�

)LJ������$QWL�EDFWHULDO�DFWLYLW��DJDLQVW�3VHXGRPRQDV�DHUXJLQRVD�

9�6DQGKL�D��6DQNDUL�(��5HP�D�56���,Q�9LWUR�$QWL�%DFWHULDO�DQG�$QWL�)XJDO�$FWLYLW��RI�D�1RYHO�6HULHV�RI�
4XLQR[DOLQH������'LRQH�'HULYDWLYHV
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��WL�I���DO�DFWL�LW��

�

)LJ������$QWL�IXQJDO�DFWLYLW��DJDLQVW�$VSHUJLOOXVQLJHU

)LJ������$QWL�IXQJDO�DFWLYLW��DJDLQVW�$VSHUJLOOXVIXPLJDWXV�

6�QWKHVL]HG� FRPSRXQGV� ZHUH� ���� DQG� ���—J�
PO����VFUHHQHG�IRU�LQYLWUR�DQWL�PLFURELDO�DFWLYLW��E��
SDSHU�GLVF�GLIIXVLRQ�PHWKRG�

)URP� WKH� GDWD� VKRZQ� LQ� WDEOH�� WKH� REVHUYDWLRQ�
ZHUH� PDGH� DV� IROORZV�� 0RVW� RI� WKH� V�QWKHVL]HG�
FRPSRXQGV� H[KLELWHG� PRGHUDWH� WR� JRRG� DQWL�
PLFURELDO�DFWLYLW��DJDLQVW�WKH�WHVWHG�PLFURRUJDQLVPV�

��WLEDFWHULDO�DFWL�LW��

$QWLEDFWHULDO� DFWLYLW�� RI� V�QWKHVL]HG� FRPSRXQGV�
ZDV� WHVWHG� DJDLQVW� ERWK� JUDP� SRVLWLYH� DQG� JUDP�
QHJDWLYH�EDFWHULD� DQG� WKH� VWDQGDUG�GUXJ�XVHG� IRU�
the�study�was�cipro�oxacin.

When�compared�to�standard�drug�(Cipro�oxacin)�
FRPSRXQGV� FRQWDLQLQJ� &KORUR�� %URPR�� )OXUR�
VXEVWLWXWLRQ� LQ� �WK� RI� WKH�$]HWLGLQRQH� �$��$��$���
ULQJ� V�VWHP� ZHUH� IRXQG� WR� H[KLELW� JRRG� DQWL�
bacterial�activity.�The�result�was�shown�in��g�14-19

7KH�FRPSRXQGV�ZLWK�FKORUR��$����K�GUR[�O��$���
DQG�QLWUR��$���VXEVWLWXWLRQ�LQ�WKH�WKUHH�GHULYDWLYHV�
VKRZHG� EHWWHU� DFWLYLW��ZKHQ� FRPSDUHG� WR� EURPR�
(A5)�and��uro�(A6)�substitution.�

7KH� 0,&� RI� WKH� V�QWKHVL]HG� FRPSRXQGV� ZHUH�
GHWHUPLQHG�E�� DJDU� VWUHDN�PHWKRG� IURP� WKH�0,&�
GDWD�VKRZQ�LQ�WDEOH��WKH�REVHUYDWLRQ�ZHUH�PDGH�DV�

IROORZV

$OO� WKH� V�QWKHVL]HG� FRPSRXQGV� ZHUH� DFWLYH�
DJDLQVW� DOO� WKH� WHVWHG� PLFUR�RUJDQLVPV� ZLWK� WKH�
UDQJH�RI�0,&�YDOXHV� IRU�6�DXUHXV� ���������—J�PO���
6�HSLGHUPLGLV� ��������—J�PO��� %�FHUHXV� ��������—J�
PO��� .�SQHXPRQLD� ��������—J�PO��� 3�DHURJLQRVD�
���������—J�PO���(�FROL����������—J�PO��

��WLI���DO�DFWLFLW�

7KH� DQWLIXQJDO� DFWLYLW�� RI� WKH� V�QWKHVL]HG�
FRPSRXQGV�ZDV� WHVWHG� DJDLQVW� $VSHUJLOOXV�1LJHU�
DQG�$VSHUJLOOXV� IXPLJDWHV�DQG� WKH�VWDQGDUG�GUXJ�
XVHG�IRU�WKH�VWXG��ZDV�.HWRFRQD]ROH�

:KHQ�FRPSDUHG�WR�VWDQGDUG�GUXJ��.HWRFRQD]ROH��
FRPSRXQGV� FRQWDLQLQJ� &KORUR�� %URPR�� )OXUR�
VXEVWLWXWLRQ� LQ� �WK� RI� WKH� FRPSRXQGV� �� $��� $���
ULQJ�V�VWHP�ZHUH�IRXQG�WR�H[KLELW�JRRG�DQWL�IXQJDO�
activity�.The�result�was�shown�in��g�20-21

The� chloro� (A1),� �uro� (A6)� and� bromo� (A5)�
substitution�in�three�derivatives�showed�signi�cant�
DQWLIXQJDO� DFWLYLW�� ZKHQ� FRPSDUHG� WR� VWDQGDUG��
7KH�K�GUR[���$����QLWUR��$���JURXSV�VKRZHG�PLOG�
DFWLYLW��ZKHQ�FRPSDUHG�WR�VWDQGDUG�

7KH� 0,&� RI� WKH� V�QWKHVL]HG� FRPSRXQGV� ZHUH�
GHWHUPLQHG�E��DJDU� VWUHDN�PHWKRG� IURP� WKH�0,&�
GDWD�VKRZQ�LQ�WDEOH��WKH�REVHUYDWLRQ�ZHUH�PDGH�DV�
IROORZV

$OO� WKH� V�QWKHVL]HG� FRPSRXQGV� ZHUH� DFWLYH�
DJDLQVW� DOO� WKH� WHVWHG� PLFUR�RUJDQLVPV� ZLWK� WKH�
UDQJH�RI�0,&�YDOXHV�IRU�$�QLJHU����������—J�PO��$�
IXPLJDWXV�����������—J�PO�

&RQFOXVLRQ�

7KH� OLWHUDWXUH� VXUYH�� VKRZV� WKDW� TXLQR[DOLQH�
QXFOHXV� KDV� ORW� RI� ELRORJLFDO� DFWLYLW��� ,Q� WKLV�
SDSHU� ZH� GHVFULEHG� WKH� VFKHPH� RI� TXLQR[DOLQH�
GHULYDWLYHV� �WKRVH� GHULYDWLYHV� ZHUH� DQDO�]HG� IRU�
VWUXFWXUDO� GHWHUPLQDWLRQ� E�� ,5� DQG� 0DVV� VWXG���
7KH� TXLQD[DOLQH� GHULYDWLYHV� KDYH� DQWLEDFWHULDO�
DFWLYLW�� �DQWL� IXQJDO� DFWLYLW�� �� DQWL�WXEHUFXORVLV�
DFWLYLW��� DQWLFDQFHU� DFWLYLW�� DQG� DQWLGHSUHVVDQW�
DFWLYLW�� ZKLFK� DUH� WKH� PRVW� HQFRXUDJLQJ� DFWLYLW��
IRU� SKDUPDFLVWV�� 'XH� WKHLU� ZLGH� DSSOLFDWLRQ� LQ�
pharmaceutical��eld,�these�compounds�have�greet�
DWWHQWLRQ� LQ� FRQQHFWLRQ�ZLWK� WKHLU� V�QWKHVLV�� IURP�
WKH�DERYH�GDWD�LW�ZDV�UHYHDOHG�WKDW�WKH�V�QWKHVL]HG�
GHULYDWLYHV�KDV�SRWHQW�DQWLEDFWHULDO�DQG�DQWLIXQJDO�
DFWLYLW�� DJDLQVW� JUDP� SRVLWLYH� �� JUDP� QHJDWLYH�
RUJDQLVP� ZKHQ� FRPSDUHG� ZLWK� WKH� VWDQGDUG�
drug� cipro�oxacin� and� ketoconazole,� so� it� can� be�
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FRQFOXGHG� WKDW� ORW�RI�TXLQR[DOLQH�GHULYDWLYHV�ZLOO�
EH� GHYHORSHG� LQ� IXWXUH� IRU� WUHDWPHQW� RI� VHYHUDO�
GLVHDVH�ZLWK�ORZ�WR[LFLW��DQG�KLJK�VDIHW��

�F��RZOHG�HPH�WV

7KH�DXWKRUV�DUH�YHU��JUDWHIXO�WR�WKDQN�WKH�LQVWLWXWLRQ�
DQG�FR�ZRUNHUV�IRU�WKHLU�LPPHQVH�VXSSRUW�WR�PDGH�
WKLV�ZRUN�LQ�HPLQHQW�ZD��
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