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ABSTRACT

The required starting material 3-nitronaphtho[2,}fdran-2-carhohydrazidel was synthesized
from ethyl 3-nitronaptho[2,1-b]furan-2-carboxylatd.he compound on reaction with carbon
disulphide and hydrazine hydrate in presence adlajiroduced the key intermediate 3-nitro-4-
amino-5-naphtho[2,1-b]furan-2-y1-4H-1,2 4-triazdethiol 2. 1,3,4-Thiadiazole moiety was
constructed on triazole ring system by adoptingéhdifferent experimental protocols to obtain
3-nitronaphtho[2,1b]furan-2-yl-5H-[1,2,4]triazolo[3-b][1,3,4]thiadiazole-6(5H)-thione 4, 3-
nitronaphtho[2,1-b]furan-2-yl-6-aryl-5,6-dihydro[2,4 triazolo[3,4-b][1,3,4]thiadiazoles5(a-

d). and 3-nitronaphtho[2,1-b]furan-2-yl-6-aryl[1,2,4jazolo[3,4-b][1,3,4]thiadiazoles6(a-c).

To investigate the synthetic utility of compouhih the synthesis of bridge head six membered
heterocycles, it was treated with chloroacetic aammtl sodium acetate in ethanol. This reaction
furnished 3-nitronaphtho[2,1-b]furan-2-y1-5H-[1,2tdazolo [3,4-b][1,3,4]thiadizin-6(7H)—
one3. The newly synthesized compounds were charadebnyanalytical and spectral studies.
All the compounds were evaluated for analgesiovagtby acetic acid induced writhing method
by using Swiss albino mice.

Keywords: Naphtho[2,1-b]furan, triazole, triazolothiadiazin&iazolothiadiazole, analgesic
activity.

INTRODUCTION

Many of the derivatives of naphtho[2,1-b]furan $yetized in our laboratory have been found to
possess wide spectrum of pharmacological and bga@bgactivities [1-8]. It is general

observation that introduction of nitro group sonmmes enhances biological profile of the
compounds to some extent. Thus nitro derivativesaphtho[2,1-b]furan have been reported to
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exhibit antipyretic[9], analgesic[10], antihypersare[11], antiviral[12], anti-inflammatory[13],
antiparasitic[14] and antimicrobial activities[1%he biheterocyclics comprising 1,2,4-triazole,
1,3,4-thiadiazole and thiadiazines exhibit prongsipharmacological  activities[16-20].
Encouraged by this fact, it was contemplated tlssize new heterocylic systems involving
3-nitronaphtho[2,1-b]furan, 1,2,4-triazole, 1,3Madiazolo thiadiazines and screen them for
analgesic activity.

EXPERIMENTAL SECTION

Melting points were determined in open capillarpes and are uncorrected. IR spectra{cm
were recorded in KBr pellets on FT-IR Research 8pphotometer Schimadzu 8201 PC (4000-
400 cm') and NMR on Bruker DRX-300 (300MHz-FT-NMR with loand high temperature
facility -90° to +80). Standard chemical shifts are givendirppm values. Compounds were
checked for their purity by TLC on silica gel plai@nd spots were visualized in iodine vapour.

Synthesis of 3-nitronaphtho[2,1-b]furan-2-carbonhydazide 1

A mixture of ethyl 3-nitronaphtho[2,1-b]furan-2rbaxylate (2.55 g, 0.01 mol) and hydrazine
hydrate (2.5 ml, 99%) in ethanol (10 ml) was heatedder reflux for 5 h, cooled to room
temperature and the solid thus separated wasefiltevashed with ethanol and recrystallised
from agqueous DMF to obtain the product as solid.

Synthesis of 3-nitro-4-amino-5-naphtho[2, 1-b]Jfuran2-yl-4H-1,2,4-triazole-3-thiol 2

An ice old solution of potassium hydroxide (0.016l)rin ethanol (50 ml) was mixed with 3-

nitronaphtho[2,1-b]furan-2-carbohydrazidg0.01 mol) and carbon disulphide (0.02 mol) with
constant stirring. The reaction mixture was stirfetdher at room temperature for 12 h. The
product that separated as solid was filtered arshec with dry ether. It was then refluxed with
hydrazine hydrate (0.03 mol) in ethanol (50 ml)veater bath until the evolution of hydrogen
sulphide ceased (about 8 h). The reaction mixtwas then poured into ice-cold water, acidified
with glacial acetic acid, the product that separads solid was collected by filtration and
purified by recrystallization from aqueous ethatwobbtain2.

Synthesis of 3-nitronaphtho[2,1-b]furan-2-yl-31-[1,2,4]triazolo[3,4-b][1,3,4]-thiadiazin-6
(7H)-one 3

A mixture of2 (0.01 mol), chloroacetic acid (0.01 mol) and fusedium acetate (0.01 mol) in
absolute ethanol (50 ml) was heated under reflux6fdy and cooled in ice. The solid thus
separated was filtered, washed thoroughly with wated purified by recrystallization from
ethanol to yield.

Synthesis of 3-nitronaphtho[2,1-b]furan-2-yl-$[1,2,4]-triazole[3,4-b][1,3,4]thiadiazole-6
(5H)-thione 4

Carbon disulphide (0.015 mol) was added drop wiglh wonstant stirring to a solution @f
(0.01 mol) in ethanolic potassium hydroxide solat{0.01 mol in 50 ml). The reaction mixture
was heated on a steam bath for about 12 h untévbkition of hydrogen sulplhide ceased. The
reaction mixture was concentrated to one fourtfisofolume and poured into ice and acidified
with dilute hydrochloric acid. The precipitate thoistained was filtered, washed with water and
purified by recrystallization from pet ether: cldéorm (6:4) to ged.
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SCHEME - 1

652/ KOH
NH2 NH,.H,0

R,CHO R,COOH
POCk

6a-c R,
5R, 6R;
a=4 -OCH, - CgH, a=CgHs
b=3 - Nq 'C6H4 b=4 'Nq 'C6H4
c=4 -Cl -GH, C=4 -NH, -CgH,

d=2 -Cl -GH,

Synthesis of 3-nitronaphtho[2,1-b]furan -2-yl-6-ary-5,6-dihydro[1,2,4]triazolo [3,4-b][1, 3,
4]-thiadiazoles 5a-d

The compoun@ (0.01 mol) and anisaldehyde (0.01 mol) were digblin DMF (20 ml) and
refluxed for 10 h. The reaction mixture was thgmoured into ice cold water, the solid
separated was filtered and purified by recryiaiion from absolute ethanol to obtda.
Similarly the compoundSb-d were synthesized fro@ by using appropriate aldehydes.
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Synthesis of 3-nitronaphtho[2,1-b]furan-2-yl-6-ary[1,2,4]triazolo[3,4-b][1,3,4]thiadiazoles,
6a-c

A mixture of 2 (0.01 mol), benzoic acid (0.01 mol) and phosphsroxychloride (10 ml) was
heated in an oil bath at 120 for 1 h. The reaction mixture was then cooledirpd into ice cold
water and neutralized with aqueous potassium catbaolution. The solid thus separated was
filtered, washed thoroughly with water and purifigdrecrystallization from ethanol to yieta.
Similarly 6 b-c were prepared fror@ by using different substituted aromatic acids. $eguence

of the reaction is depicted in the scheme.

The physical characterization data of all the coomats has been summarized in Table 1

Table 1- Physical characterizatiordata of compounds

Compd. R1/R2 Molecular formula Tcp Yield C Found%')jcalculatedi\l
2 CaHoNsO3 S 218 | 61 (giég) (32(75553) éi:ig)
3 CieHoNeO, S 195 | 8o éi;ii‘) é%) (13:85)
4 — Cis-H/NsO3 S 191 90 (jggg) (i;g) (ﬁg?)
5a | 4-OCH-CH; |  CorHiNsO,S 216 | 83 (ggég) (gé?) (12132)
5b 3-NQ-CoHs CorrH12NeOs S >250 | 72 (g;é% éig% (18:83)
5¢ 4-CLGHs | CurHiNsO:SCL | 155 | g (ggigg) é:gg) (121?71)
5d 2-C1-GHs | CorH1oNsO3SCl 150 | 76 (ggigé) (gigé) (12123)
6a GHs CarH1iNsOs S 184 | 64 (21282) (5122) (1228471)
6b 4-NQ-CgH, CorHioNeOs S 222 | 73 (22:8;) (ﬁg) (12%2)
6c 4-NH-CoH, CorHiNeOs S 158 | 59 éﬁj;% (g'.z?ag) (18:23)

Analgesic activity

Acetic acid induced writhing method:

Colony bred albino mice (Swiss strain) of eithex seeighing 20-30 g were used to evaluate
analgesic activity. It was determined as descrimgdhe method based on acetic acid induced
writhing response in mice [21].

For this experiment, 72 mice were used and theyevadgvided into 12 groups containing 6
animals each. All the animals received 0.6% v/v16f ml/kg body weight of acetic acid

intraperitoneally and number of writhing was re@atdfter 5 min up to next 10 min. The same
group of animals was used next day for evaluatimajgesic activity.

Group | received 0.1ml of 0.6% acetic acid and egras control, group Il received 30mg/kg
body weight of Tremadol orally and served as stahd&he remaining 10 groups received
various test compounds at a dose of 300 mg/kg aaght orally in the form of suspension in
50% DMSO. After 1 hr, all the animals received 0.6%4.0 ml /kg body weight of acetic acid
intraperitoneally. The writhings were counted sarli} as in the previous day. The results are
presented in table 2.
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Table 2- Analgesic activity of compounds by acetiacid induced writhing method

Compound Mean no of writhing + SEM | % protection
Control 31.00 £ 4.32

Standard Tremadol 8.00 £ 1.224 71.42
2 16.50+10.234 41.07
3 15.66+0.6582 44.28
4 24.5+0.4082 12.50
5a 15.33+4.508 46.42
5b 11.66+4.514 58.35
5¢c 20.00+4.082 27.39
5d 8.7815.448 68.75
6a 9.33+2.507 66.67
6b 10.50+11.672 50.00
6C 10.00+3.265 16.00

Index for analgesic activity

Method : Acetic acid induced writhing
Animals : Swiss albino mice

No of animals per group : 06

Route of administration : Intraperitoneal

Standard : Tremadol

RESULTS AND DISCUSSION

For the synthesis of the title compounds, 2-amibflunctionality was thought to be the most
appropriate. Thus, the required 4-amino-5-naphtiep?furan-2-y1-4H-1,2,4,-triazole--3-thi@l
was synthesized by the reaction of naphtho[2,0iraif-2-carboxyhydrazidel with carbon
disulphide and hydrazine hydrate in presenceetbfinolic potassium hydroxide. Formation of
2 was evident by the absence of carbonyl absorptemjuency in the IR spectrum. 1, 3, 4-
Thiadiazole moiety was constructed on triazole gggtem by adopting three different synthetic
strategies. The first method involved the reactb®2 with alkaline carbon disulphide to obtain
compound 3-nitronaphtho[2,1-b]furan-2-yl-5H-[1,2r#§zole [3,4-b] [1,3,4] thiadiazole -6(5H)-
thione 4 . As expectedH NMR spectrum of4 exhibited only two signals, one as a multiplet
betweernd 7.56 and 8.18 due to six aromatic protons andna@nas a broad singlet&f0.84 due

to — NH proton. IR and mass spectral datadafvas consistent with the assigned structure.
Fragmentation pattern was also in accordance Wwébretical expectation.

The second synthetic strategy involved the reactbetween compoun@ and substituted
aromatic aldehydes in presence of DMF which teduin the formation of a series of
compounds 3-nitronaphtho[2,1-b]furan-2-yl-6-arl&lihydro[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazolesba-d. In the®H NMR spectrum of compountsk, one DO exchangeable singlet &t
11.0 integrating for two protons of —NHjroup was observed. In addition it showed another
signal as a multiplet &t 6.86-8.62 integrating for seven protons, which rbayattributed to six
aromatic protons and one CH proton.

In the third approach, the triazoRewas reacted with various aromatic carboxylic acidshe
presence of phosphorous oxychloride which resultethe formation of 3-nitronaphtho[2,1-
b]furan-2-yl-6-aryl[1,2,4]triazolo[3,4-b][1,3,4]thtiazoles6(a-c). The *H NMR spectrum obc
exhibited two signals, one as a broad singled &t61 due to two protons of —Nigroup and
another one as a multiplet@#.59-8.03 due to ten aromatic protons.
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To demonstrate the synthetic utility 2f in the synthesis of various bridgehead six mentbere
heterocycles, the compourdwas refluxed with chloroacetic acid and fused sodacetate in
ethanol. This reaction yielded 3-nitronaphtho[B]fisran-2-yl-5H[1,2,4] triazolo [3,4-b][1,3,4]
thiadiazin-6(7H)-one&. The appearance of absorption band at 1625 due to ring carbonyl in
the IR spectrum a8 confirmed the ring closure.

The synthesized compounds were screened for amalysvity by acetic acid induced writhing
method by using albino mice. The activity was coredawith that of standard drug tremadol.
The results revealed that revealed that activitg-oftro substituted derivative was less than that
of the unsubstituted naphthofuran derivatives.

For carrying out experiments with animals, apprdr@in Institutional Animal Ethics Committee
in accordance with “Principles of Laboratory Anim@hre” was obtained as per certificate
No0.1625, 2003-04 issued to Sophia College of Pheynidharwad, Karnataka.

CONCLUSION

The present work describes a novel and simple apprtor the synthesis of various bridgehead
heterocycles such as triazolothiadiazoles anddiofiziadiazines linked to 3—nitronaphtho[2,1-
b]furan. The pharmacological profile of the synihed novel compounds revealed that the
analgesic activity of 3-nitro substituted derivasvwas less than that of the unsubstituted
naphthofuran derivatives.
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