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Heterocyclic compounds like thiazole acetic acids and
pyrazole derivatives phenylbutazone and
oxyphenylbutazone (Tanderil) are good anti-rheumatic
factors. Though, oxyphenylbutazone is less toxic than
phenylbutazone, but still there is need for better
alternatives. Hence, thiazole ring was created on
chromone nucleus and other heterocyclic systems were
developed on thiazole ring of thiazolylchromones with a
view to study their anti-inflammatory activity and establish
structure activity relationship (SAR). This paper studies
SAR in them. Among these compounds 3-[2-
(morpholinyl)thiazol-4-yl)-6-chloro-2-methylchromone  [1]
and  6-(2-methylaminothiazol-4-yl)-2,3-dimethylchromone
[2] have shown good anti-inflammatory activities equal to
49 and 47 as compared to 53 for phenylbutazone
standard. It is important to mention here that chromone
ring is comparatively safer moiety as it is present in a
number of fruits, vegetables and plants. Their safer nature
is also evident by their ALDso values.
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INnTRODUCTION

Enﬂammation is characterized by pain along with swelling. Interleukin-1 induces acute
inflammation response producing swelling (edema and erythema). It is responsible for
rheumatic arthritis; a fatal disorder which may culminate in cancer too. Therefore, drugs for
it’s effective cure need to be discovered.

Chromone is an important scaffold responsible for a number of biological activities. For
instance, they are associated with diuretic [1-2], antimicrobial [3, 4], central nervous system
(CNS) [5, 6] and coronary vasodialator [7] activities. They are anti-inflammatory [8] and anti-
complementary [9, 10] too. Pyrazoles and thiazoles also show anti-inflammatory activity. For
example, phenylbutazone is anti-rtheumatic factor [11]. Oxyphenylbutazone is anti-
inflammatory [12] with the additional non-toxicity as compared to phenylbutazone. Thiazoles
and their derivatives are anti-inflammatory to various extent [13-15].

In last century a number of natural as well as synthetic compounds and their analogues

have been tested for biological and pharmacological activities. It has been found that a
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particular structural unit in them is responsible for that particular activity. This structural unit
is known as pharmacophore. To enhance activity of the compound containing pharmacophore
or decrease its toxicity certain alkyl or aryl group or functional groups are introduced on
particular position of the pharmacophore. Effect of a certain group on potential of
pharmacophore is related to structural changes in the molecule and is known as structural
activity relationship (SAR); whereas effect of structural changes on quantitative value of
activity potential is known as quantitative structural activity relationship (QSAR) [16]. The
relationship between structural changes and activity of series of compounds containing lead is
actually SAR [17]. It is important to mention here that lead is basic structure responsible for a
particular activity i.e. it is synonymous to pharmacophoric unit.

Table 1. Effect of Substitution on Anti-inflammatory activity of 2-Methylchromones

S. Name of compound Activity ALDs,

No.

1. 3-[2-(morpholinyl)thiazol-4-yl]-6-chloro-2-methylchromone 49 825

2. 6-(2-methylaminothiazol-4-yl)-2,3-dimethylchromone 47 > 1000

3. 6-(2-aminothiazol-4-yl)-2,3-dimethylchromone 14 > 1000

4. 3-(2-aminothiazol-4-yl)-2,6-dimethylchromone 18 > 1000

S. 3-(2-aminothiazol-4-yl)-6-chloro-2-methylchromone 14 316

6. 3-(2-aminothiazol-4-yl)-6-chloro-2,7-dimethylchromone 27 1000

7. 3-(6-phenyl imidazo[2,1-b]thiazol-3-yl)-6-chloro-2-methylchromone 24 1000

8. 3-(6-phenyl imidazo [2,1-b]thiazol-3-yl)-6-chloro-2,7-dimethylchromone 25 316

9. 3-(6-(p)-bromophenyl imidazo [2, 1-b] thiazol-3-yl)-6-chloro-2, 7- 17 > 1000
dimethylchromone

10. | 3-[2-(3, 5-dimethyl substituted- 1 H-pyrazol-1-yl)-4-thiazolyl]-6-chloro-2- 19 > 1000
methylchromone

11. | 3-[2-(3, 5-dimethyl substituted-1H-pyrazol-1-yl)-4-thiazolyl]-2, 6- 35 681
dimethylchromone

12. | 3-(2-benzimidazolyl)chromone 35 1000

13. Phenylbutazone 53 | e

In recent past SAR studies have been done on various systems for different types of
biological and medicinal activities. A few to mention are : Antibacterial activity and structure
activity relationship studies of 4-substituted-5-(diphenylmethyl)-2, 4-dihydro-3H-1,2,4-
triazole-3-thiones [18]; Synthesis and structure activity relationship studies of 4-
arylthiosemicarbazide as topoisomerase IV inhibitors with Gram-positive antibacterial
activity: search for molecular basis of antibacterial activity of thiosemicarbazides [19] and;
Pharmacological and structural-activity relationship evaluation of 4-aryl-1-diphenylacetyl
(thio) semicarbazides [20]. Studies on synthesis and structure activity relationship of some
indole derivatives as potential anti-inflammatory agents have been carried out by Fatahala et
al. [21]. NSAIDs exhibit anti-inflammatory activities through COX [cyclooxygenase]
inhibitors [22-24].

Therefore, thiazolylchromones were synthesized by author and various heterocyclic
systems were developed on them [1, 2, 25-28]. This paper reports structure activity
relationship (SAR) analysis of some substituted chromones towards anti-inflammatory
activity.
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ompounds were synthesized earlier by author in the Department of Chemistry,
Kurukshetra University, Kurukshetra and their synthesis are already published [1, 2, 25-28].
Anti-inflammatory activities of compounds were tested at CDRI-Lucknow on mouse.
Activities were compared with phenylbutazone standard value for which is 53% inhibition of
edema. Compounds studied for SAR towards anti-inflammatory activity and their ALDs,
values are given in Table-1.

RESULTS AND DISCUSSION

ompound 3-[2-(morpholinyl)thiazol-4-yl]-6-chloro-2-methylchromone [1] has shown
anti-inflammatory activity equal to 49 as compared to 53 for phenylbutazone standard.
However, this compound is a bit toxic with ALDs, value = 825. Compound 6-(2-
methylaminothiazol-4-yl)-2, 3-dimethyl chromone [2] exhibited anti-inflammatory activity 47
and this compound was non-toxic with ALDsg e > 1000. Additional methyl group in it
decreased the activity and also reduced toxicity. [c.f. ref. 29 & 30]. Reduced activity may have
been due to electron releasing effect of CH; group [31]. 6-(2-aminothiazol-4-yl)-2, 3-
dimethylchromone [3] has anti-inflammatory activity 14, but this compound is non-toxic
(ALDs, > 1000). Hence, primary amino group at C-2 of thiazole ring is detrimental for anti-
inflammatory activity which is also supported by the fact that 3-(2-aminothiazol-4-yl)-2,6-
dimethylchromone [4]; 3-(2-aminothiazol-4-yl)-6-chloro-2-methylchromone [5]; 3-(2-
aminothiazol-4-yl)-6-chloro-2, 7-dimethylchromone [6] all have reduced anti-inflammatory
activities 18, 14 and 27 respectively. Their ALDs, values are > 1000, 316 and 1000 due to the
fact compounds [4] and [6] have greater number of methyl groups, hence, they are non-toxic.
But, compound [5] with chloro substituent is toxic [ALDs, value = 316] [29]. In [6] effect of
chloro substitution is compensated by one additional methyl group.

Compound 3-(6-phenylimidazo [2, 1-b]thiazol-3-yl)-6-chloro-2-methylchromone [7]; 3-
(6-phenylimidazo [2, 1-b]thiazol-3-yl)-6-chloro-2, 7-dimethylchromone [8]; 3-(6-(p)-
bromophenylimidazo [2,1-b] thiazol-3-yl)-6-chloro-2, 7-dimethylchromone [9] and 3-[2-(3, 5-
dimethyl substituted-1H-pyrazol-1-yl)-4-thiazolyl]-6-chloro-2-methylchromone [10] all have
reduced anti-inflammatory activities of 24, 25, 17 and 19, respectively indicating tertiary
amino group in cyclic systems at C-2 of thiazole ring reduces anti-inflammatory activity. It is
worth mentioning that same trend has been observed in diuretic activity too [30]. However, it
increases ALDs, values with the exception of compound [8]. Compound [11] i.e. 3-[2-(3, 5-
dimethyl substituted-1H-pyrazol-1-yl)-4-thiazolyl]-2, 6-dimethylchromone exhibited diuretic
activity 35 due to the presence of one additional methyl group. Benzimidazole ring at C-3 of
chromone i.e. compound [12] also favours anti-inflammatory activity [35 as compared to
standard] and this system is also safe for health as ALDs, value for this compound is 1000.

ConcLusion

ethyl group reduces activity on account of its electron releasing nature and also

makes compound safer for health. Presence of alkyl amino (secondary amino group) at C-2 of
thiazole in chromones bearing thiazole system makes them good anti-inflammatory agents
(values 47 for [2]). Primary and teriary nitrogen at C-2 of thiazolyl chromones are detrimental
for anti-inflammatory activity [compounds 3-10] and at the same time they reduce toxicity.
Bromo substitution reduces diuretic activity as well as toxicity.
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