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A weries of 342 substinuted indolidene aniimothineo] A"y -3 d-chlorophenyl) indoles (da-3di, 32 substituted indolidene amina
oxnzol-4'-y1i-2-(d-chlompheny () indules (3'=M0') and 3124 P-substituted phenyl-3-substiiured imloly! Tormazan-4-y) thiaeal-4'-y1]-2-(4-
chloropheny by indoles (da—4h), 324 1 subsinured phenyl-3substuted idolyl formaran-4'-51p oaieel <Ayl 2-h-chiorophenyl ) imdales
(42 —dl') were symhesired and evaluared for ithew ann milammatery activity agimst corrageenan induced ocdema (n albing s o1 3 dose
of Smeh po. The sirwcture of all these compounds were establivhed on the basis of elemental and spectral (1R, 'H KMR and mass speciral
darid studwes ATl the compounds of this senies shiow moideraie to good activily. The mosd aclive compound of this senes 3.1 2-methyl indolidene
aninothinad 4 y14- 24 4-chloropheny [ indele (30 1s Tound 10 be the mest potent and has shown higher percent of inhibition of oedema, lower
uleerogenic liability and acute toxicity than the referelive drug phenyl butazone,

B 2067 Elsevier Moxson SAS, All righls reserved

Kevworads: Substituled indoles, Ovaole, Tharole; Formaran: Anti-inflummalory sclivily, Ulcerngense activity; Acute Tnigity siudies

1. Introduction

Acute and chromic inflammation ond different type of
arthrates are the inflammatory disorders which are a big blow
o humanity and continual search for newer non-sternidal
ant-inflammutory agents is the only way 1o fortily against
this owful threat. The discovery of indomethacin [1] as o sue-
cessful agent for clinical trentment of anti-inflsmmatory disor-
ders has led o the exploration of indole maiety (o obtain betler
ont-nflummatory agents, Furthermure indole and 1s anologs
constitite the octive class of compounds possessing wile
spectrum of biological activities, such as onti-inflammatory
| 2= 12|, anti-microbial | 1315, ant-bacterial [16.17], anti-
convulsant [18=21], and cardiovoscular [22,23]. Moreover,

“thiazoles |24-27], dxazoles [2%|, formazines [29.30] nre
well furned for their anti-inflammatory activities. In the ligh

= Cowvespontiadiing authaw Tel: 497 0071 2764084 jnobile: =91 9917053074
E-mnnd ahdilien pagpantad 00 it cown 4 A, Kumiir],
' Pant of PO ibesis

231-32WL3 - see front muiner © 2007 Elsevier Minson SAS. AN rights rescrved,

o [0 B0 6 egmech, 200702 024

of the above report and also in continuation of our labaratory
work un chemoselective reaction of indole derlvatives, a drug
strategy has been planned to synthesive several Indole deriva-
tives pussessing thlazole, oxazole and formazan moieties with
the hope 1o get better anti-inflammaory molecules, All
compounds have been screened for their umi-inflammatory,
uleerogenic, nnalgesic und acule toxicity activities.

2. Chemisiry

The synthetic rowe of compounds is shown in Scheme 1.
Reaction of 2-(4-chlarophenyl) indole and chloracetyl chloride
yielded the staning compound 1 ie 3-chloracetyl-2-(4-
chlurophenyl) indole. This compound on reaction with thiourea
and urea ylelded compounds 2 and ¥, respeetively, These
compounds on reflusing with 2-substituted-3-indoleaklehyde
in the presence of glacial acetic ocld resull in the next
compoumls de. 3-(2-substituted indolidene aminmhiazal-4'-
YIRZ-(-chlorophenyl) indoles (da—3d) and 3-(2-substitied
indolidene  amino  oxneol-4'-y1)-2-(4-chlorophenyl)  indoles
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Review

Antimalarial drug discovery: old and new approaches

Philip ). Rosenthal
Department of Medicwme, University of ¢ aliforma, Sun Francisco, CA 94143, USA
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Summary

New drugs against malaria ure greatly needed, Many
appronches to antimalarial deog o iscovery ure avpilahle,
These approaches nist take into necount specific
concerns, in particular  the requirement for very'
inexpensive aml simple th uve new therapies and the need
to limit the cost of drag discovery, Among impurtant
¢lTurts that are currently anpoing are the nptimization of
theeapy  with availuble  drugs, including the use of
combination  therapy, ihe development of analogs of
existing agents, the discovery of nutural products, the use
ol compounds that were ariginally developed against other

iseases, the evaluation of drug resistance reversers, and
the consideration of new chemutherapeotic targeis. The
last category benefits frum recent advances in malaria
research technologies and genamics and is most likely ta
identify new classes of drups, A number of new
antimalarial therapies will likely be needed over the
Coming years, so it is impurtant o pursue multiple
strategies for drug discovery.

Key wonls malaein, Plasmadinm faleiparnm, drogs, chemuthernpy,
drig descovery, resisiance

Introduction

Malaria s one ol the most important infectious Jiseases in
the world {Breman, 2001 Unfortunately. murtality  {rom
malari appears W be nereasing in the highest sk group,
Afrwean children (8now et al | 20001 A magor contributor 1o
milurval morbudity and mostahity s almoest certamly  the
mereasing resstanee ol malara purasites o avaluble drugs
(Ollaro and Blolund, 2001) Resistance 15 pnmanly seen i
Flasmadim falciparnm, the most viralent human milar.
parasite Antmatural drog resedunce 5 Jiseussed in detuil in
uther reviews in this volume

Considening mercwang esmtance Lo avalable agents, there
s broad comsensuy that there s 0 need o develop new
anumalanial  drugs  (Ridley,  2002)  Antimalungl  drug
develupment can follow several strategies, ranging from minor
modificutions of existng agents to the design ol novel agents
that act against new largets Increasingly, avanlable agents are
being combined 1o improve antimalanal regimens This review
will  discuss mulnple  approaches 1o antimalanal  drog
iscovery, emphasizing the vared strategies that hoave led to
uvalable drugs and that are hikely o provide impartant new
drugs i the future Additonal detailed reviews of antimalanal
chemotherapy and potential new targets for drug discovery
have been published recemly (Ollaro and Yuhavong, 1999,
Ridley, 2002, Rosenthal, 20014}

Unique aspects of antimalarial drug discovery
Antimilanal drug development is constrained by the same

factors us any drug development program in that new agents
must demonstrate etlicacy, be safe and have additional
fruperties imponant for the specific disease indication In the
case of malana, the major need 15 for widespread treatment of
malana 0 developing  countries. Considering — resource
limitations in this setting, it s generally agreed that new
antimalarinls should be dosed orally and be effective with
single-daily dosing, and that curative regimens should be short,
ideally 1-3 days i length The entical consideration in
antimalanl drug development s economic Financial
wonstraints are relevant in two key regards First, to be widely
useful, antimalurial drugs must be very mexpensive su that
they ore routmely  avinlable to populutions in need in
developing countrics, Indeed, even a price of §1 per reatment
15 prubably unaceeptable in many regions, considering severe
poverty an most of the mulurious world and familinrity with
availuble  drugs. especially  chloroquine, that are very
mexpensive (less than $U | per treatment), albent increasingly
ineflective Second, since malaria markets are primarily in
poor countries, marketing opportumities have generally been
considered to be limited, and so investment 1n antimalarial
Jrug discovery and development has been small Thus, drug
discovery direeted against malana 15 partculasly reliant upon
shorteuts that may obviate excess cost A number of such
appraiches will be  discussed  below  Antimalaral drug
discovery 15 also dependent on support. outside of large
pharmaceutical companies Such support includes grants to
academic and industry groups from research agencies and new
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PBL -1 TRIGGER

Class: Third Year B. Pharm. (Sem.-V) Subject: Medicinal Chemistry-|

A patient is a 67- year - old man who was admitted with a complaint of shortness of breath that

has increased over the last few months. He also indicated that he has recently gained more than

12 pounds without changing his cating or excreise
when climbing stairs at home. Physical examination reveals signs and symptoms consistent with
A diagnosis of Congestive heart failure is

habits and that he often has trouble breathing

both right sided and left sided heart [ailure.
established. and a decision is made to limil sodium intake and to inttiate oral therapy with
digitalis to improve heart function. A divretic alse will be added to help remove edema fuid and
decreuse the workload on the heart, Wher dinretios would be appropriate to usce in this patient?

~
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FACILITATOR ASSESSMENT FORM

PBL No.: 1 Subjeet: Medicinal Chemistry-|
Please rate in the 5 point scale:  5- Excellent, 4- Very Good, 3- Good,
2- S:ltisfuclur}:L 1 - Not satisfactory .
Roll No. of the studen \ f 2.1 2 LS| ¢ P i
Criteria —t | |
Application of knowledge base L\ 2| 2| 4 bl & {[
Applies previous knowledge to clarify and define the @ 2| 2] 22| 5 2
problem, ; £ I
Answers questions and shares his/her opinions by applying 2|4l 4
acquired knowledge, L{] < l Lf
Critical Thinking q12l 2] 4] 4yl 4 4
I)CIII()I.ISIE‘;]IC. evidence, critical understanding and critical 3lolarlals k)
analysis facts,
Is applicable making conclusion and decision regarding the ;
diagnostic / therapeutic approaches? _ ' *g | 2215 |8 2 ]
Demonstrates evidence of following a sequential analysis of
B 3|22 | 3{=| 2l
the problem.
LSe!l'l)ircclcd Learning( Self study) 222 B alal=
LDcﬁncs learning objectives and learning goals, 22| 2| =[3
Demonstrates  evidence of accomplishment of learning
x s 2l G
objectives. L‘ i Lt q (i
If necessary, seeks counseling to orient His/her study and L{ 2 | o] 4 (f Y (
willing to improve f
Collaborative work
Works towards achievement of the groups learning goals
with commitment, L‘ 33 L'E C\ L{ Ll
Demonstrates effective interpersonal attributes. 1 13l a Q N 1_[
Accepts feedback with openness. u| 3 Q| Q al ¢ ;_l
Reacts posmve.ly to fec?back an.d criticism. q SR & 4l & L{
ands up f'c:r his/her points of view. hlQla a1 4 4
Shows ability to change his/her point of view of new (_' 2l 2 LP ¢
information gj ined. ' {
ntormation gweln/ obtained N l{
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Seth Govind Raghunath Sable College of Pharmacy, Saswad

. Feedback of students on PBL conducted on 7/08/2017
Subject: Medicinal Chemistry-I

Class: Third Yr. B. Pharm.

This questionnaire has been designed to understand the opinion of students involved in the PBL
activity so that the activity can be improved in the future. The group leader is advised to answer

the questions on behalf of all the group members.

Please tick the appropriate box:
Teigger Yes | No | Can’t
say

Was the trigger provided to you easily understandable? e

Was the trigger interesting? sl |
Could you relate the trigger to your curriculum? — \
Role of facilitator i,
Did you find the role of facilitator useful in understanding the problem? — j
Did you take the help of the facilitator in identifying the objectives of the problem? | +~ |
Resources '1
Did you refer to the books available in the library for compiling the data related to - |
your problem? |
Were there sufficient reference books available in the library for researching the v |
problem? |
Did you find the internet facility and online resources adequate? s ‘
Overall activity

Do you think PBL is enhancing your comprehension and analytical skills? I

Do you think PBL is enhancing your referencing & researching skills? v

Do you think PBL is contributing towards improving your communication and -
_presentation skills?

Do you think this activity should be continued in future also? N7

Suggestions if any,

Group No.: 1
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Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy, Saswad

PBL-1, Subject: Human Anatomy and Physiclogy-1 (29/07/2016)
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Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy. Saswad

Feedback of students on PBL conducted on 29/07/2
Subject: Medicinal Chemistry-I] s

Class: Final Yr. B.Pharm.

Thl.S questionnaire hasf b-een designed to understand the opinion of students involved in the PBL
activity so that the activity can be improved in the future. The group leader is advised to answer

the questions on behalf of all the group members.
Please tick the appropriate box:

Trigger Yes | No | Can't
say
Was the trigger provided to you easily understandable? e
Was the trigger interesting? \/-
Could you relate the trigger to your curriculum? —
Role of facilitator
Did you find the role of facilitator useful in understanding the problem? ~—
Did you take the help of the facilitator in identifying the objectives of the problem? | “~"
Resources
Did you refer to the books available in the library for compiling the data related to
your problem? i
Were there sufficient reference books available in the library for researching the o
problem?
Did you find the internet facility and online resources adequate? —
Overall activity
Do you think PBL is enhancing your comprehension and analytical skills? —
Do you think PBL is enhancing your referencing & researching skills? .
| Do you think PBL is contributing towards improving your communication and -,
presentation skills?
—

Do you think this activity should be continued in future also?

Suggestions if any,----- —---
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St s Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy. Saswad

o N Feedback of students on PBL conducted on 29/07/2016
§u_b;ccl: .\_lchCEnal Chemistry-]] Class: Final Yr. B.Pharm
]h!s questionnaire ha§ b{een designed to understand the opinion of students involved iI; the PBL.
activity 50 that the activity can be improved in the future. The group leader is advised to answer
the questions on behalf of all the group members.
Please tick the appropriate box:
- Trigger

es No | Can’t
say

-

- Was the trigger provided to you easily understandable?

| Was the trigger interesting?

' Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

Did you take the help of the facilitator in identifying the objectives of the problem?
Resources

Did you refer to the books available in the library for compiling the data related to
your problem?

Were there sufficient reference books available in the library for researching the
problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your communication and
presentation skills?

Do you think this activity should be continued in future also?
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/ Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy, Saswad

Feedback of students on PBL conducted on 29/07/2016
Subject: Medicinal Chemistry-I] Class: Final Yr. B.Pharm.
This questionnaire has been designed to understand the opinion of students involved in the PBL
activity so that the activity can be improved in the future. The group leader is advised to answer
the questions on behalf of all the group members.
Please tick the appropriate box:

Trigger Yes | No | Can’t
say

Was the trigger provided to you easily understandable? —

Was the trigger interesting? e

Could you relate the trigger to your curriculum? —

Role of facilitator

Did you find the role of facilitator useful in understanding the problem? —

Did you take the help of the facilitator in identifying the objectives of the problem? | A—"

Resources

Did you refer to the books available in the library for compiling the data related to "

your problem?

Were there sufficient reference books available in the library for researching the i

problem?

Did you find the internet facility and online resources adequate? s

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills? ——

Do you think PBL is enhancing your referencing & researching skills? v

Do you think PBL is contributing towards improving your communication and L

presentation skills?

Do you think this activity should be continued in future also?

Suggestions if any : 3
______________________ lle % dbhink this _%fe 9 PBL. _will
Conduct__n.__the W _-_ihiﬁg____ Se?neswr _____ Y next
______________ SeneSter . 0k X himes _widh . erelSemtadion
_because__ presemdad” s helpful fox % h@.,-_ﬁ’rgge____dgxirg.




Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad

Feedback of students on PBL conducted on 29/07/2016
Subject: Medicinal Chemistry-I] Class: Final Yr. B.Pharm.
This questionnaire has been designed to understand the opinion of students involved in the PBL
activity so that the activity can be improved in the future. The group leader is advised to answer
the questions on behalf of all the group members.
Please tick the appropriate box:

Trigger Yes | No | Can’t
say

Was the trigger provided to you easily understandable?

Was the trigger interesting?

Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

Did you take the help of the facilitator in identifying the objectives of the problem?

Resources

Did vou refer to the books available in the library for compiling the data related to
your problem?

Were there sufficient reference books available in the library for researching the
problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your communication and
presentation skills?

ISP SIS NSS

Do you think this activity should be continued in future also?

Suggestions if any,-------------- Ne.: o i e 6 e e e S S S S
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Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy, Saswad

Feedback of students on PBL conducted on 29/07/2016
Class: Final Yr. B.Pharm.

Subject: Medicinal Chemistry-II

Thi's guestionnaire has been designed to understand the opinion of students involved in the PBL
activity so that the activity can be improved in the future. The group leader is advised to answer

the questions on behalf of all the group members.
Please tick the appropriate box:

Trigger Yes | No | Can’t
say

Was the trigger provided to you easily understandable? Ao

Was the trigger interesting? | e

Could you relate the trigger to your curriculum? ol

Role of facilitator

Did you find the role of facilitator useful in understanding the problem? -

Did you take the help of the facilitator in identifying the objectives of the problem? | 1~

Resources

Did you refer to the books available in the library for compiling the data relatedto | 4 -

your problem?

Were there sufficient reference books available in the library for researching the e

problem?

Did you find the internet facility and online resources adequate? -

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills? e

Do you think PBL is enhancing your referencing & researching skills? L

Do you think PBL is contributing towards improving your communication and v

presentation skills?

Do you think this activity should be continued in future also? 1+

Suggestions if any,
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Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy. Saswad

Feedback of students on PBL conducted on 29/07/2016
Subject: Medicinal Chemistry-II Class: Final Yr. B.Pharm.
This questionnaire has been designed to understand the opinion of students involved in the PBL
activity so that the activity can be improved in the future. The group leader is advised to answer
the questions on behalf of all the group members.
Please tick the appropriate box:

| Trigger Yes | No | Can't }
say
Was the trigger provided to you easily understandable? il
Was the trigger interesting? o
Could you relate the trigger to your curriculum? v
Role of facilitator
Did you find the role of facilitator useful in understanding the problem? &
Did you take the help of the facilitator in identifying the objectives of the problem? | v~
Resources
Did you refer to the books available in the library for compiling the data related to \/
your problem?
Were there sufficient reference books available in the library for researching the R
problem?
Did you find the internet facility and online resources adequate? A
Overall activity B
Do you think PBL is enhancing your comprehension and analytical skills? R |
Do you think PBL is enhancing your referencing & researching skills? -
Do you think PBL is contributing towards improving your communication and
presentation skills? il
Do you think this activity should be continued in future also? —

Suggestions if any,- A& think _this. typer of _PBL_ taill _conduet
10 oDne_ ____Semtclex __ak o Hmed. . ecaute s e
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