2019 D and. (35) sl . L) aghll  gdias dadly dlpa

S Andlatd) pé clilall A ol cliiia g Ul

e (a3 sl Jiub=2) SIS G ey Banal) LSl (any Canda
el JanSs 505 Lysdls Lyslled (e IS ge dilady (oSILD (CBISE CDle s
AV LSl gl ) edle il sda il cgibuel) cihuas i<y s
daid =6 (Jrnsl 2)=45 (1) 2-0sd Cpyenm diid=6 — (Jswyshh —2)-4
(Jsinst8-2)-3 5 (3) calilsinl did5 (Jipsli2)=3 5 (2)2 sbanm
e L (5) bl diad=5 (i sli=2)=3 adea - (4)cal b Jid=5
Gl Ay coda sl ael JaSs e ae allaty osSILA day
MS; C- NMR; 'H-NMR 5 IR Gilial (st alasinly Ldjad (s5as
.LC-MS

oSyl oSl o Joall @l ol diw2 cdalidd)  clalsy)

sl liide g libaaal (58 =27 Gavan 27 Ostnann <Ol b (OS5

Apse (Bliad ((3iad daals caslall LS (oLl aud (o))5i€0) Lle el 4Us
s (Biad (Bdiad dnala caslall LS (o L) aud ¢ i€ Slad ™
g GAEDU (00 Amala caslall LS o oSl andd ¢ i€ Mad 7

155



Synthesis of fluorene Heterocyclic
Derivatives via (2-Acetyl fluorene\
Benzaldehyde) Chalcone

Thawra Ahmad” Dr. Farouk Kandil™
Dr. Shahid Moustapha™~

Abstract

We have synthesized some new compounds from 2- Acetyl Fluorenyl
Benzaldehyde chalcone via condensation and cyclization reactions
between the chalcone and each of thiourea and urea, hydroxylamine
hydrochloride and Hydrazine hydrate, these reactions afford these
compounds:

3-(2- fluorenyl) 5-phenyl) pyrazoline (4), 3-(2- fluorenyl) -5- phenyl
Isoxazoline (3), 4- (2- fluorenyl) 6- phenyl pyrimidinone-2 (2) and 4-
(2- fluorenyl) 6-phenyl pyrimidine -2 tione (1). In addition, 3- (2-
fluorenyl) 5-phenyl isoxazole (5) was prepared via Bromination of
chalcon and cyclization the later with Hydroxyl Amine hydrochloride.
Identification and determination of compounds structures were carried
out by (IR, *H-NMR, *C-NMR, MS, LC-MS) spectrum Analysis.

Key words: 2-Acetyl fluorene, Aldol condensation, chalcone,
isoxazole, isoxazoline, pyrazoline, pyrimidinone, pyrimidine-2-tione,
synthesis, fluorene derivatives.
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MS Spectrum
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«(Ca2 N OHy7) (3) Syall dyjall ALSH Zddlse a5 «m/z=311 xic id
e Al Cpgls LS amu 311 ay cal Lylas Ly gl ALK pa (31555 a5
SV ass a5 (M/Z = 311, 285, 277, 238,185,153,119. a5 ¢adil
(12) S8l gy LS (Sl et
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Line#:1 R.Time:0.000(Scan#:1)

MassPeaks:209

RawMode:Averaged 17.467-18.117(2097-2175) BasePeak:437(25555)
BG Mode:Averaged 0.550-2.500(67-301) Segment 1 - Event 1
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(3) wSsall (MS) ALSY Cigk (12) sl

Ol ibal Jeid=5-(Jsia ) s8-2)-3  (4) sali-4.1.4
3449,06 em™! ye daye pabaid Lbac (13) JSal) IR Cigh ekl
w(ar —cH) ) a0 3019 em lae (alaidl dliacs w(NH) &) agad
sabaial Llacy w(C =N) ) 2523 1637,27 2ie (abaial dglac

dghal) lilal) S U(C =€) 5030 ) 255 1418,06 cm ! e
IR(cm™ L, KBr): v(NH) = 3449,06, v(Ar — CH) = 3019 ,v(C = N) = 1637,27,
v(C = C)Ar = 1418,06
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sy ) s 1,7 ppm ve 45 48 (14) SO 'H — NMRCads ey
Als 3 (NH) Gsisn Y 265 24 ppmaie s ol gshall ddls 3 CHy 5ya)
opslill Al & CHy clisigy ) as0 3,5 ppmaic dolal Ady (ol
saawie Lol jelal LS cplg sl dila 3 (CH) ligig e ) age3 4 die 200 45
Agylaal) cldlal) cligigy ) 293 7,78 — 7,2 ppm Jaall A a8

1H — NMR(ppm,400MHz, CDCl3):

1,7(d, 2H,CH,, pyrazolinering), 2,4 (5,1H, NH, pyrazoline ring)
3.5(5, 2H,- CH,, flourene ring),4(t, 1 H, -CH,pyrazoline ring), 7.2 — 7,78 (m, 12H, 4r — H).

A

e
25 24 23 22pPPM

——————
—IJL 18 18 17 18ppm

(4) wSall TH — NMR pashliaal) 5558 cighall opils (14) Jid)
SV g5 31,73 ppm aie dd (15) JSAPPC— NMReak 3 Lady
Gs0S ) a5 41,9 ppm xie Zaalal s ¢ oils3hall s 3 (CHy) suS
(-CH) 0508 (Y 2523 43,5 ppm xie dlal Ay (ol dils 8 (CHy)
(C=N) s ) aps 1416 ppm xie Ads (olgiladl dila
S @by ) asas 135 — 122ppm Jladll 8 a8 aelll (e Ac genag
Jgyhall Ghlalal)
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BCNMR(ppm, 400MHz, CDCl )
31,73(—CH;,pyrazoline ring), 41,9 (- CH,, fluorene ring), 43,5

(- CH,pyrazoline ring), 141,6 (€ = N, pyrazolinering), 122 — 135(4r — C)

-

| 3231.8 31.5PPM
! | |
| I

I
1418 1418 141.4PPM } I I
"

(4) @all B0 — NMR (eadaliaall ¢pilal) Cisha (15) Joid)

(4) Syall 2850 ALY o SIM z3ai (LC-MS) SN Lllae cjglal 6
K5 Lae (@MU 310) dysunall 4ylail) AU dalas a5 ((@amu 310,15)
Guliall ¢Uae] (I (1:1) Apatlly osSILElly Ghased) by (e IS Jpaan

(LC-MS): m/Z = 310,15 .(16) JSall mimsy WS ¢ syl

MS Spectrum
*MSD1 SPC, time=34.248 of RAS\THAWRAOG.D API-ES, Pos, SIM, F

105 -
104 i Max: 232416
103 -
102 -
101 -
100 4 8
99 -
98
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96 A
a5 m/z
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(4) @S54l SIM &ty (LC-MS) ALl cisk (16) Jeaa
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Josles ) Juid—5- (S st8-2)-3  (5) «Sual-5.14

e alaid dbas (17) JS30 (IR) eheall cind Lo ZatY) Caa oy
v galaid Alacy v(Ar —CH) 1) as0 302322 cm™t
Llacs JoilSuY) dils 8 0(€ = N) a3l ) 25 1646,9 cm ™"
Llacy dplall clilll s v(C =C) ) 25 1446,35 xie (alaidl
S dils 3 V(N — 0) syail) U 2523 1384,64 vie (alaidl

IR(em 1, KBr): v(Ar— CH) = 3023,22, v(C =N)=16469,
v(C = C)Ar = 1446,35, vV —0) = 1384,64

(5) wSsall (IR) as¥) ciad L cigha (17) gl
Cligign G a5 23, xie dplal 4d (18) J<all TH — NMR Cala el
(CH) gsisn ) 253 7 ppm sie Gl Ay &la 8 (CH;) Galisall 805
&) a5 (7,9 = 7,2)ppm Jad) 8 a8 aaill (10 desanay cJg3lS o3 dals 3
Ggyhal) clalal) culigig
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H — NMR(ppm,400MHz, CDCl3): 3,2 (S, 2H,~CH,, fluorenering) 7 (5,1H, —CH, isoxazolering),

7,2 —

7.9 (m, 12H, Ar — H).

B
7.0275.238PPM

o ppm

(5) wSyall TH — NMR  pbaliial) g5 cppilall Cida (18) Jeid)

830) 50 G 2523 41,6 ppm e A (19) J<aN*¥C — NMRCads o
dila 5 (-CH) LY 25x5 103,6 ppm ic s «p)slall Ails CHo(plial)
dls & (C=N) b)) Y s 138,2 ppmaic dads (Js3lusS sy
s 3 (€= 0) gns ) 255 1495 ppm xie Ay Js3lasy )
S 2 141 — 121 ppm Jaall b 1 aedll (e desanes Jo3lS i)

Jgphaell Gildlal) s S lyd

13C — NMR(ppm,400MHz, CDCl3):42(—CH,, flourene ing). 103 (—CH,, isoxazole ring).

139,2(C = N, isoxazolering).149,52 {C — 0, isoxazolering).121 — 141 {(Ar —C).

L

149.6ppm

. A\

41.8 ppm

S ! |
138.2 PPM l l l
! ‘ ! ] 1038 ppm
bdd Ml " o el
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(5) el B0 — NMR puuhaliiall 5531 cpilall cigha (18) Jeaid)
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dadlse a5 (M/Z=309 aic dd sl dajidall dud) (MS) A< Cala S
Lgunall ASH ae 3855 a5 ((C2 N OHys) (5) —Soell Ayial) AL
M/Z =309, 295, 269, a5 caadll (10 Al Cijeda WS @amu 30 a5 ¢4l [

(19) S g LS« Bl ) a5 a5 <241, 209, 141, 119,

Line#:1 R.Time:26.783(Scan#:32185)

MassPeaks: 165

RawMode:Averaged 26,433-26.833(3173-3221) BasePeak:241(139267)
BG Mode:Averaged 0.933-2.683(113-323) Segment 1 - Event 1
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JgUa e Ailalcaay Ly cilalicagsg

179



H~w

10.

11.

References aaball

Salam J J Titnchi., Fadhil S Kamounah., Hanna S Abbo., and
Ole Hammerich.,(2008) -"The synthesis of mano — and diacetyl -,
H- fluorenes. Reactivity and selectivity in the lewis acid
catalyzed Friedel —Grafts acetylation of , H-fluorine". Arkivoc.,
Xiii, 91-105.

Helmut G Alt, Syriac J Palackal., (1993)-"Fluorine -
coumpounds”. United States Patent. USOQO. 5, 210, 352A.
Hodson H F., Batchelor J F., (1976)- U. S. Pat. 3939, 276.
Ralston S H., Greig | R., Mohamed A 1., (2004)- Vanthof, R. J.
Pct int. Appl, wo 2004, 098, 582.

Schultz W J., Portelli G B., Jordan R C., Thompson W L.,
(1988)- "Polymer preprints". Am. Chem. Soc, Division polym.
Chem. chem, 29, 136.

Friend R H., Gymer R W., Holmes A B., Burrovghes J H., Marks
R N., Loglund M., Salaneck W R., (1999)- "Robustness, in
bacterial chemotaxis".Nature, 397, 6715.

Davies J A., AElang O Vam, Ph A Sullivan., B C Ollbricht., D
H Bale.,, X Li., and Isbom B E Eichinger., B H Robin son.,
(2008)-"Second — order non line arity: Bis (4- methoxy phenyl)
Design, synthesis, and Electro optoc Activity". J. Am. Chem.
Soc, , 130, 10565 — 10575.

WOO E P., Bernius M T., Inbasekaram M., Ma W., (2001)- U. S.
Pat. 616, 163.

Jo J., chi C., Hoeger S., Wegner G., Yoon D Y., (2004)-
"Synthesis and characterization of mono disperse oligofluorenes".
chem. Eur. J, 10, 2681.

S A Shahzad.,(2013)-"the synthesis of novel dihydronaphthalenes
and Benzofluorenones, Novel selenium—Mediated
Rearrangements and Cyelisations".Springer — Verlag Berlin
Heidelberg, 13-52.

Ito S., Matsuya T., Omura S., O Toni M., Nakagawa A., (1970)-
"Diels — Alder reactionsusing4,7—deoxygenated indanones as
dienophiles for regioselecctiveconstruetion of oxygenated 2,3 —
dihydrobenz [F] indenone skeleton”. J. antibiot. 13, 315 — 317.

180



2019 D and. (35) sl . L) aghll  gdias dadly dlpa

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cone M C., Seaton P J, Halley K A., Gould S J., (1989)-
"bioactive natural products from southeast north Carolina marine
organism", J. antibiot. 42, 179-188.

Gould S J., Chen J, Cone. M. C, Gore. M. P, Melville C R.,
Tamayo N., (1996)-"Apropsal for Mechanism of Actcon of
diazoParaquinone™. J. org. chem.61, 5720-5721.

Cone M C., Melville C R., Gore M P., Gould S J., (1993)-
"Revised strueture for Kinamycin Antibiotics: [5- dizobenzo [b]
fluorenes rather than Benzo [b] carbazolecyanamides". J. org.
chem. 58, 1058-1061.

Mahuteau Betzer., Bechir B H., Damien P., (2003)- "Aflexible
strategy towards the ienyl-, oxazolyl —and pyridyl —fused
fluorenones". Eur. J. org. chem.21, 4515-4522.

Aggarwal S., Thareja S., Verma A., Bherdwaj T., Kumar M.,
(2010)-"An overview on 5 alpha — reductase in hibitors, steroids".
Bioorg. Med. Chem. Lett. 75, 109-153.

Day J M., Tutill H J., Pwrohit A., (2010)-"17B — hydroxyl —
steroid dehydrogenase inhibitors”. Minerva Endocrinol. 35, 87-
108.

Ahmed F., Abdel Magid., Kaenneth G Carson., Bruce D Harris.,
Cynthia A Maryanoff., and Rekha D Shah.,(1996)- "Reductive
amination of Aldehydes and Ketones with sodium
triacetoxyborohydride. Studies and Indirect Reductive Amination
procedures”. J. Org. Chem. 61C111", 3849-3862.

Mohammed P., Issa Y., Loghman M., and Seyed A Z., (2012)-
"PEG - Mediated catalyst — free Expeditions synthesis of
functionalized Benzene / Biaryl and fluoren -9- one derivatives
from activated Acetylenes and 1,3- diones". Journal of Korean
chemical society. 56 (3), 316-321.

James K Bashkin., Terri G E., Christopher F., Kevin J. K.,
(2007)-"Polyamides for treating human papilloma virus". Patent.
WO. 30616 A2.

Marco Ontelles J., Molina J., Molina M T., (2003)-"Naturally
occurring diazocoumpounds, the kinamycins". curr. Org. Chem.7,
1433-1442.

181



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

B Zhang., z xie., (2010)-"poly thers containing pendent, aryl
[3,3]bicarbazolyl fragments as hole — trans porting materials for
OLEDs". Reactve& functional polymers.70, 878.

Ping Shanlai., (2007) - "Directed Ortho metalation — Boronation
Suzuki — Miyaura cross coupling leading to syn thesis of
Azafluorenol core liquid crystals". A thesis for the degree of
science. Queen's university. Cansda.

Gary G W., Hartley J B., Ibbotson A., JonesB., (1955)- "Loquid
crystalline Derivatives of Bis (tricarbollide) Fe (II)". J. chem.
Soc.

Kaiah T., Lingaiah B P V., Nar Saiah B., Hireesha B S., Kumar B
A., Gururas S., Pathasarathy T., Sridhar B.,(2007)-"Synthesis and
structure — Activity relationships of novel pyrimido [1,2-b]
indazoles as potential anticancer agents againt. A-549 Cell
Lines". Bioorg. Med. Chem. Lett. 17, 3445.

Kraft A., Grimsdated A C., Holmes A B., (1998)- "Electro
lumicscent conjugated polymers — seeing polymers in a new
light". Angrew. Chem. Int. Ed. 37, 402.

Mahesh P D., L K Katariya and D P Bharambe., (2012)-"An
efficient three omponent one-pot synthesis of some new
tetrahydro indeno- [1,2-d] pyrimidinone and dihydro- 1H- indeno
[1,2-d] pyrimidine derivatives using Antimony (l11) chloride as a
catalyst and investigation of their. Antimicrobial activity". J.
CHEM. PHARM. Res.4 (12), 5020-5026.

Ritukataria Sachdew Y and Devender P.,(2013)-"synthesis,
spectral studies and biological profile of some new
diphenylisoxazole derivatives". RIPBCS. 4(2), 1-8.

Rahaman T., Khan M A and Ahmed B.,(2014)-"synthesis of
some 3,5 — diphenyl — A' — pyrazoline and 5- (2"-furyl) —A'-
pyrazoline derivatives and their screening for antidepressant and
anticomvulsat activity”. Int. J. PHARM Sci. Res, 5(8), 3226-
3234.

G H Syed., M S Abdel Halim., A Radwan and M KHalil.,(1994)-
"synthesis of some new Heterocyclic compounds from 3- chloro -
4- (indol -3- yl)pyridazine". Jour. Chem. Soc. Pak. 16(2).
Karabasanagouda T, Airody V A, and Girisha M (2009)-
"synthesis of some new pyrazolines and isoxazole carrying 4-

182



2019 D and. (35) sl . L) aghll  gdias dadly dlpa

32.

33.

methythiophyl moiety as potential analgesic and anti-
inflammatory agents ".Indian Journal of chemistry. 48B, 430-
437.

Nada M Abunada., Hamdi M Hassaneen., Nadia G Kandile and
Omar A Miqdad.,(2008)-"Synthesis and Biological Activity of
some new pyrazoline and pyrrolo [3,4-C] pyrazole -4,6-dione
Derivatives: Reaction of nitril imines with some dipolarophiles”.
Molecules. 13, 1011-1024.

Nitin N Agrawal and P ASoni, (2007)<"synthesis of pyrazole and
isoxazole in triethanolamine medium".Indian Journal of
chemistry. 46B, 532-534.

183



