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Abstract:

In the present work9-fluorenone2-carboxylic acid methyl esterl was prepared
from 9-fluorenone2-carboxylic acid and then converted into the acid hydraZijle (

Compound(2), is the key intermediate for the synthesis of several series of new

compounds such as substitute®,4oxadiazole derivative§3-6) were synthesized
from the condensation of different substitubmhzoicacids withcompound(2) using
POCE as condensing agenftreatment of ompound(2) with formic acid gave the
N-formyl hydrazide 7), which upon refluxing with phosphorousenbxide in
benzene vyielded the corresponding(95luorenone2-yl)-1,3,4o0xadiazole §).
Reaction of hydrazide2] with phenyl isocyanate to give-phenyl semicarbazide
derivative @), then this compound9) convet to 5(9-fluorenone2-yl)-N-phenyt
1,3,40xadiazole2-amine (L0) via intramolecular cyclizatiorby syrup HPO,. Also
the hydrazide 4) was treated with G&OH afforded 5(9-fluorenone2-yl)-1,3,4
oxadiazole2-thiol (11). Compound 11) was used toeactwith various alkyl halides
and secondary amines to give(®%fluorenone2-yl)-1,3,4o0xadiazole2-alkyl thiol
(12-15 and 5-(9-fluorenone2-yl)-1,3,40xadiazole2-N-alkyl (16-19) derivatives

respectively.

Keywords: 9-FluorenoneAcid hydrazidederivatives 1,3,40Oxadiazole

Introduction :

9-fluorenone (UPAC name 9H
fluoren-9-one)is member of polycyclic
aromatic hydrocarbon (PAH), which
was widely used in the applications of
thermo and light sensitizer, liquid
crystal chemistry, luminescence
chemistry, spectrophotoetrianalysis,
molecular chemistry and
biochemorphology industry HA.
Heterocyclic compounds containing
the fivemembered nucleus possess
a diversity of useful biological effects.
For example, 1,3;éxadiazole (two
nitrogen and one oxygeneteroatom)
have been found to possessa wide

spectrumof biological activities such
as antibacterial3,4], antifungal p,6],
anthelmintic ], antitubercular §],
antrinfective 9], anticancer 0], antr
HIV [11], antioxidant 2], analgesic
[13,14], anti histaminic  15],
insecticidal [6], antrinflammatory
[17], anticonvulsant 18,19 and also
reported as enzyme tyrosinase
inhibitors [20]. 1,3,4o0xadiazole have
played a crucial partin the
development of theory in heterocyclic
chemistry and also used extensively in
organic synthesis 2[l]. Among the
methods employed in synthesis of
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1,3,40xadiazole, condensation of
hydrazide and its derivativesas the
starting materials with variety of
substituted acids and bases are
commonly used Z2]. In continuation
of interest in the chemistry of
9-fluorenone 1,3,40xadiazole
derivatives of this compound have
been prpared by conventional
synthetictechniques.

Materials and Methods

General

All reactions were monitored bthin-
layer chromatography (TLC) using
0.25 mm precoated silicegel F254
platesspots vere detected with iodine
vapour The IR spectra were recorded
in (Department of Chemistry, dllege
of Science, Baghdadof University)
on (SHIMDzZU) FT-IR 8400
spectrophotometersolid samples were
run in KBr discsLiquid samples were
run as smears. UV spectra were

recorded with UV-Visible
spectrophotometer(CARY) UV-100
Conc. Melting point  were

determined on a Gallenkammeting
point  apparatus with sample
contained in open capillary glass
tube in an electrically heated metal
block apparatus and were un
corrected. 'H-NMR spectrawere
recorded in (Al-Albyt university,
Jordan on ultra shield 300 MHz
NMR spectrophotometer in acetedg
solutions and with  tetra
methylsilare (TMS) as an internal
standard

Preparation of  9fluorenone-2-
carboxylic acid methyl ester ()
A mixture of 9fluorenone2-
carboxylic acid (0.1 mol) and an
excess of methanol (10 m) with
sulfuric acid (1 ml) wererefluxed on

waterbath for (24 hrs), then reaction
mixture was cooled and theresulting
solid (1) was washed with methanol
andrecrystallized from benzene to give
compound J).

Preparation of  9-fluorenone-2-
carboxylic acid hydrazide (2) [8]
To a solutionof compound(1) (0.01
mol) in ethanol (30ml), hydrazine
hydrate (9%) (0.02 mol) was added
thentheresultingmixture wasefluxed
on waterbath for (3 hrs).Theformed
precipitate was filtered and
recrystallizedfrom chloroformto give
the  hydrazide  derivative (2).
Preparation of 5-(9-fluorenone-2-yl)-
1,3,40xadiazole2-aryl (3-6) [17]
A solution of compound (2)
(0.01mole) in phosphorus oxychloride
(5 ml) was addedn portions with
stirring to a solution ofappropriate
substituted benzoic acid (0.01mole)
and ethanol (20ml) were taken in
a roundbottom flask. The mixture was
refluxed for (8 hrg. The solution was
cooled to oom temperature and poured
into crushed ice and then neutralized
with (10%) NaHCG; solution thenthe
solid product wasiltered, washed with
water and recrystallized fromsuitable
solvent gave the compounds(3-6).
Preparation of N-formyl -9-
fluorenone-2-carboxylic acid
hydrazide (7) [23]

A solution of (2) (0.01 mol) in formic
acid (20 nh) was refluxed fo30 min).
The solvent wasevaporated and the
residuewas crystallized fronbenzene
afford (7).

Preparation of 5-(9-fluorenone-2-yl)-
1,3,40xadiazole(8) [23]

To a solution of(7) (0.01 mo) in
ethanol (15 ml), phosphorous
pentoxide (0.01 mdlwas added. The
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mixture was refluxed fof3 hrs) The
solvent wasevaporated, water (10In
was added and the mixture was
extractel with chloroform. The solvent
was evaporated and the residue was
recrystallized from benzen¢o give
compound(8).
Preparation of
fluorenone-2-carboxylic
semicarbazide(9)

To a solution of compound 2) (0.02
mol) in absolute ethanol (15ml)
phenyl isocyanate (0.04 mol)was
added with continuous stirring and the
mixture was refluxed for (45 hrs),
then reaction mixture was cooled
and the resulting solid (9) was
recrystallized from chloroform.
Preparation of 5-(9-fluorenone-2-yl)-
N-phenyl-1,3,40xadiazole2-amine
(10)

Compound 9 (0.01 mol) was
dissolvedin syrup of phosphoricacid
(10 ml), heatecat120°C for (1hr), kept
overnight and then poured into an
ice-cold water. The resultingolid (10)
was filteredand recrystallized from
methanol.

Preparation of 5-(9-fluorenone-2-yl)-
1,3,40xadiazole2-thiol (11) [24]
Compound?2) (0.02 mol) was added to
a solution of KOH (0.02 mol) in
absolute ethanol(20 ml) and the
resulting mixture was cooled to 0°C.
Distilled carbon disulfide (0.04 mol)
was addeddropwise to the stirred
mixture, which was refluxed for
(6 hrs). The solvent ws removed
under reducedpressure, the residue
was dissolvedin water (50 ml) and
then filtered.The filtrate was cooled,
neutralized to pH(5-6) using glacial
acetic acid and the separated product
was filtered, washedith water, dried

N-phenyl-(9-
acid)

and recrystallised from benzeteegive
(12).

Preparation of 5-(9-fluorenone-2-yl)-
1,3,40xadiazole2-alkyl thiol (12-15)
[8]

To a stirred solution of11) (0.01mol)
andNaOH (0.0ol) in water (15ml),

a mixture ofa suitablealkyl halide
(0.01 mol) and methanol1Q ml) was
added dropwise.The resulting mixture
was stirred at room temperature for
(7 hrs). The precipitate formed was
filtered off and recrystallized froman
appropriate solvento give (12-15) in
good yields.

Preparation of 5-(9-fluorenone-2-yl)-
1,3,40xadiazole2-N-alkyl (16-19)
[25]

To a stirred solution of compour{dil)
(0.02 mol) in drydioxane (b ml) was
addedto a solution ofthe appropriate
secondary amine (QOmol) in dry
dioxane L0 ml). The mixture was
refluxed for(5 hrs) After cooling, the
precipitate was filtered and crystallized
from a suitable solvent afford
compoundg16-19).

Results andDiscussion

To achieve the desired heterocyltés
sequene of reactions shown in
Scheme (1,2) was followed. The
esterification reactioof 9-fluorenone
2-carboxylic acid with methanol in the
presence of sulfuric acid gave
9-fluorenone2-carboxylic acid methyl
ester (), which was indicated by the
disappearance of the broad band for
OH stretching absorption for COOH
group in 9-fluorenone2-caboxylic
acid and appearance bands at
2944cm™ and 2861 cm™ due to(C-H)
stretchingfor (CHs) group The key
intermediate  for the  synthesis
of substitued 1,3,40xadiazole
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derivatives is 9-fluorenone2-
carboxylic acid hydrazide2] which
was prepared by the reaction of
compound 1) with hydrazine hydrate
(99%). The FFIR spectrum of acid
hydrazide 2) showed absotpn band
in the region of 372 cm®
characteristic of(NH,) group and at
3141 cm™ of (NH) group. The C=0
stretching was observed at8Bcm’
for amidegroup Condensation of acid
hydrazide 2) with various substituted
benzoic acids in presence of P@CI
yielded 5-(9-fluorenone2-yl)-1,3,4
oxadiazole2-aryl (3-6) in moderate to
good vyield, was confirmed by its
FT-IR spectra that showed bands
between(1222-1249 and (0981109
due to (C-O-C) asymmetric and
symmetric stretchingrespectively in
addition to the band atl657%1671J)
cm® for the (C=N) stretching
combined with the disappearance of
the NH, NH and C=0O amide
stretching bands The 'H-NMR
spectrum of compound6) showed
a strong singlet signal aB.5 ppm
attributedto the three protons of the
methoxy group (OCEJ and a multiplet
signals at (7.4B.3) ppmassigned to the
aromatic protong~urther, N-formyl-
9-fluorenone2-carboxylic acid
hydrazide 7) was obtained from
reaction of 2) with formic acid
[23,24]. The structure ofompound 1)
was confirmed by the presence of two
amidic carbonyl stretching bandat

1710 cm' and 168 cm®
(CO-NH-NH-CHO), in addition to the
band at2796 cm® assigned to (&)
stretching.Treatment of compound’)
with  phosphorous pentoxide in
benzene afforded -®-fluorenone2-
yl)-1,3,40xadiazole Q), which
displayed two bands at 32 cm™* and
1113 cm’* for the (C-O-C) asym. and
sym. stretching, in additioto the band
at1669cm™ for the (C=N) stretching.
In another 1,3,40xadiazole
preparation, caensation of acid
hydrazide 2) with phenyl isocyanate
to give Nphenyt(9-fluorenone2-
carboxylic acid) semicarbazid€9).
The IR spectra of this compound
showeda broad band at 189cm*
which was assignedto amide (I) and
amide (Il)banag. Whencompound(9)
was treated withH3PO, at (120)C,
it was affected by intramolecular
cyclization through the loss of ;B
and giving the expected
5-( 9-fluorenone2-yl )-N-phenyt1,3,4
oxadiazole2-amine @0), was indicated
by the presence itheir IR spectra of
the ether (80-C) stretching bands at
1236cm™ and 1089cm™, in addition
to the band al668cm™ attributed to
the (C=N) stretching its 'H-NMR
specta for this compound showed
a signal at6.5 ppm attributed to the
(N-H) protonand a multiplet signals at
(7.2-8.2) ppm belong to the aromatic
protons(Scheme 1)
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9-Fluorenone-2-carboxylic acid

CH3OHl H,SO,
o

1

l NH,NH,.H,O (99%)
o)

Ar = p-Cl-CgHy4

P-NO>-CgHy
p-H3C-CgHy
p-H3CO-CgH, l P20s5
o
8
Scheme 1
Compound §9-fluorenone2-yl)-
1,3,4o0xadiazole2-thiol  (11) was
synthesized by the ring closure

reaction of acid hydrazid@) with CS,
in presence of KOH 4] which
exists in d@automeric thiolthione
equilibrium, as indicated by thg=9
stretching band at &6 cm®, SH
stretching at 265 cm’ and (N-H)
stretchingat 3191cm™ [26]. Moreover,
the compound 1(1) was conveniently

. i CONHNH,
2
ArCOOH
POCI,
HCOOH

9
CONHNHCHO HyPO,
3-6
o

PhNCO
o
‘ . O CONHNHCONHPhH

alkylated by condensing it with
different alkyl halides to givel@-15)
derivatives. Tk FT-IR spectra showed
bands between 29412954 and
(28482855 cm' assigned to(C-H)
asym. and sym. stretchimgspectively
combined with the disappearance of
the (SH) stretching band The
'H-NMR spectrum of compoundL¥)
showed a multiplet signals(1.2-2.1)
ppm and(2.7-3.0) ppm attributed to
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the ten protons and one proton of the
cyclohexyl and a multiplet signals at
(7.2-7.8) ppm belong to the aromatic
protons. While treatment of 11)
with secondary amines resulted in
compounds 16-19) by nucleophilic
displacement of th€SH) group [25],
which  was indicated by the
disappearance of thés-H) vibration
band its 'H-NMR spectra for
compound 19) showed a signal atb.

2

ppm attributed to thgCH,) protors
and a multiplet signals at.(#8.1) ppm
belong to the aromatic protons
(Scheme 2 Table (1) represent the
physical data of compoundsl-19).
Characteristic absorption bands of
FT-IR and U.V spectra oEompounds
(1-19) are listed in Table (2)able @)
represent the 'H-NMR spectra for
compoundg6, 1 01 %and19).

lcs2 / KOH

N—N

Crory

(o]
11

RX ‘

NHR,

|
Cry

12-15

R = —CH(CH3), ,

O

—CH,CH=CH,

2

|
Cry

16-19

> —N(CzHs),

> —N(CH,Ph),

Scheme 2
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Table (1) Physical properties of the preparedcompounds (-19)

Comp. Color of m.p. Yield Solventof
Compound structure No. R/Ar/Am crystal - % Rec
Q 1 -COOCH; Yellow 182183 81 Benzene
agl
O O 2 -CONHNH,;, Yellow 9 @2 80 Chloroform
Pale
. - 3 p-Cl-CgH,4 yellow 118120 70 Benzene
4 pP-NO,-CgH4 Yellow 1 6-B65 6 8 Toluene
Ar
. o Yellow-
O ‘ 5 P-CHz-CeHa brown | 144146 72 Toluene
Yellow-
6 p-OCH;-CgHy4 brown 182184 70 Benzene
7 -CONHNHCHO Yellow 6D33;9 75 Benzene
7_'< Yellow-
8 {O) toddish | 2 0205 60 Benzene
o)
Pale
R 9 -CONHNHCONHPhHh 123125 7 4 Chloroform
0.0 yellow
’ Yellow- | 191193
10 J\O}Nth oo vt 67 Methanol
N—N
11 J< >_SH Yellow | 1 1-#16 74 Benzene
(o)
Pale
12 -CH(CHg), yellow 88-90 73 Chloroform
7_§ 13 -CH,CH=CH, Brown | 160162 71 Chloroform
ey
(o} a3
O ‘ 14 O Darke | 152129 | 70 | chioroform
yellow
Light
15 O yellow 155157 70 Methanol
/ N\ Dark- 224226
—N o}
16 yellow Dec 69 Toluene
N—N Deep 169171
7t )_Am 17 -N(C;Hs), yellow Dec 70 benzene
adh -
18 -N ) ale 7 779 68 Chloroform
yellow
19 -N(CH,Ph), Deep | 154186 | 69 | Chloroform
yellow
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Table (2): Characteristic absorption bands of FFIR and U.V spectraof compounds (-19)

Comp. FTIR spectral data crmi* ([IJ_V_)
o] Seone | Aomatic | Aphate | Aomate | Smine. | Emer Others ( )y nm
1 1722 | 3000 | 2% | 1559 i : 1749(C=0) ester 351
T [ =] || e | -
3 1719 ggig : 1563 | 1671 ﬁg? 1091(C-Cl) 357
4 1716 | 300 i 1580 | 1668 | 1oo 1554, 1388 (C-NOy) 359
5 1723 | 3000 | 2395 | 1se9 | 1669 | ook : 353
6 1720 | 3000 | 2200 | as73 | aes7 | 120 : 352
T [ [ | e |-
8 1719 | 3002 i 1502 | 1669 | 1o 2959 (GH) olefinic 359
T [ [ [ | w
10 | 1720 | 3900 : 1588 | 1668 | 100 3328(N-H) amine 364
11 | 1716 gg?g : 1503 | 1658 | 10 fféﬁ(«s:i'%}'ﬂfﬁ ekgz ff?frm 360
3191 (NH) amine
12 | arae | B0 | 2| as7e | 1ees | a0 : 364
13 | e | 300 | 2R | aso | 1e@ | o 1627 (C=C) olefinic 367
14 | ar2r | 30| 2| ases | 1662 | 1agc : 364
15 | 1720 | 390 | 2392 | 1503 | 1663 | 1a19 : 358
16 | 1720 | 00| 2R3 1 ama | 1664 | jooe 1261 (GN) imine 360
17 | 1721 282‘1‘ ggjg 181 | 1663 ﬁ‘l"g 1264 (GN) imine 366
18 | 1720 | 300 | 23 | 1586 | 1669 | Tooe 1282 (GN) imine 361
19 | 1720 | 3021 21| aso1 | 1665 | joor 1268 (GN) imine 360
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Table (3): '"H-NMR spectra for compounds (6, 10, 15 and 19)

Cﬁlrcr;p. Compound structure uaH ar omat aH other b
I )\
6 o)—QOCHs 7.1-8.3 (M, 11H,Ar-H) 3.5(s,3H,0CHs)
10 )—Q 7.2-8.2 (m,16H,Ar-H) 6.5(s,1H,NH)
\ s—<:> 1.2-2.1 (m,10H,cyclohexyl)
15 0)_ 7:1-7.8(m,7H,Ar-H) 2.7-3.0(m,1H, cyclohexyl)
o N—N  GH,Ph
7
19 O‘O ( O>‘N\CH o 7.1-8.1(m,17H,Ar-H) 5.1 (6AH,CH,)
2!
| i O N—N
W] ; : f I\ NO f
» :WM’\“P’" V\ 'K/\'«Mf” “’“\lﬁml o)_@ {Jk f
| Ll L ] - }
T T \ T ﬂ Asvgg
1o L THin |
T L‘g \ NW A
| | i i g\L ik}
[PS: I
i CONHNH, L M Fl
T
. . | Y
r | | A
1 i i o' : .
40&‘ ‘!&[)JHK.'ﬂ‘w”u‘w”]NWH‘NDO]HRWJ".|0‘(KJ”‘1&%“‘12M‘“1&‘)0‘”‘6&“!!’11‘ 400} «H“{mn””m“”m;l‘Izm‘“”ilon”wwdl‘;m”w@‘Ilﬁll‘mo‘lusm”‘lmuuw

Fig.(2): FT-IR

spectrum for compound @)

[ [

> A ) L3 Yoo

o)
Lt

]
5
s
FT
0
B
™
E
T
D1
rd
u

i

T T
0 ppm

Fig.(3): '"H-NMR spectrumfor compound (6)

Fig.(4): '"H-NMR spectrumfor compound (10)
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Fig.(5): FT-IR spectrum for compound (11) Fig.(6): FT-IR spectrum for compound (13)
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Fig.(7): '"H-NMR spectrumfor compound (15) Fig.(8): "H-NMR spectrumfor compound (19)
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OH3PpedATwY s i B-433Wwarl ThRvb FXTy BIWVeR
bmMFp CAB CTFp

bFCIMN3 ay/AFIROF v lyy BIWF 6

‘W Hobl P HOF

Cy BF WRyashys-OlpedBITl) ( 09 BF BB yEahysBpuHedDF j FOF 21 11O
WCT OKD BRI K@ HHIOF 3P fF #HYRD@F CH p C Op il Ay Ik

245 bOr Y AP HOF 4 yBDRH MEY b MCF F4BAF N @RI

CTCF @@ a\Np K Ay s/oge VKN4 b Ow FEFC ¥ bl PCBOS b T3

-431-( 32FaFH 3 O)B T Fks ;e XORCIPHHOF By EBWIs s CNMb p mOF
6F CTFOpBNFbIF FYGBF P PINBT tCT CF p QbMEIOR FOFAK bW
XTOADe RPpMEF FABA-P Y Dy FE2raFH 3 O)bH AMOF9) b b O IOF F MK
OHIPFbLIOF C92y OXB CHp CTpE/MARE YR LU H . (WTpHY PHYIO
AL 4% bD} IOB2AbTMCE F4RA F( [BBARF 3 O)pH AR T Kb aHy PF bH ) IOF

-431-( 2FFH 3 B)BH AF I Kb WY 93 bely tftOF X FUXF CH fOp ¥ B FiB M ¢
1Ap N2BROFCF F4RBA-f BRoAF3 O)BHE B(R bH R2bMCPYHPFE I bMF

. CIOFH3IOF n Ak



