
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A NEW SYNTHESIS OF 2-BROMO-1-(9-PHENANTHRYL)ETHANE
Magid Abou-Gharbiaabc; Bruce R. Hoffmanab

a Department of Chemistry, Temple University, Philadelphia, PA b Wyeth Laboratories, P. O. Box 8299,
Philadelphia, PA c Medicinal Chemistry Section, Philadelphia, PA, USA

To cite this Article Abou-Gharbia, Magid and Hoffman, Bruce R.(1985) 'A NEW SYNTHESIS OF 2-BROMO-1-(9-
PHENANTHRYL)ETHANE', Organic Preparations and Procedures International, 17: 3, 195 — 198
To link to this Article: DOI: 10.1080/00304948509355500
URL: http://dx.doi.org/10.1080/00304948509355500

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948509355500
http://www.informaworld.com/terms-and-conditions-of-access.pdf


A NEW SPHLBBSIS OP 2-ePON0-1-(9-pBBNAHLBPyL)El%NB 

t 
Submitted b Yagid Abou-Gharbia' and Bruce R. Hoffman 
Timm? 

Department of Chemistry 
Temple University 
Philadelphia, PA 19122 
and 
Wyeth Laboratories 
P. 0 .  Box 8299 
Philadelphia, PA 19101 

It has previously been that azaspirof luorenes display a wide 

variety of biological activity. We extended our studies to oxaspiro- 

flnorenes in order to examine the effect of structural changes on the 

biological activity. 

The reaction of the tricyclic diol ( I )  with 48% hydrobromic acid did 

not afford the desired oxaspirofluorene (11) but instead gave 2-bromo-1-(9- 

3 phenanthry1)ethane (IV) in 79% yield. However, DMSO-catalyzed ring closure 

of I at 100' for 18 hrs afforded I1 in 752 yield. A plausible mechanism for 

I 

Y DMSO, A 

I11 

the formation of IV involves protonation of the hydrorpethyl side chain of 

I, followed by cyclization (path a)  to oxaspirofluorene I1 or rearrangement 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
2
3
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPT1 BRIEFS Volume 17, No. 3 (1985) 

(path b) and ring expansion to form 8 more stable benzylic carbonium ion 

111. In the presence of excess HBr both I1 and I11 will lead to the bromo 

compound (IV). In support of this path, oxaspirofluorene 11 was converted 

to IV in 80% yield upon treatment with hydrobromic acid. 

All melting points were determined on a Thomas-Hoover Unimelt apparatus and 
are uncorrected. Infrared spectra were reaorded on a Perkin-Elmer 
Infracord. The mass spectra were recorded on a Finnigan-4000 qaadropole 
mass spectrometer operatin at an ionizing voltage of 70 eV and a source 
temperature of 250'. spectra were obtained using a Varian A-60 
and XL-100 instruments%d%!%R spectrum was determined using a Varian 
FT-80A instrument. Elemental analyses were performed by Robertson and 
Galbraith Laboratories. 

9-Hydrorymethyl-9-(~-hydroxyethyl)fluorene(I).- To a stirred solution of 

lithium aluminum hydride (2 g, 5 moles) in 50 ml of ether, was added a 

solution (2.5 g, 10 mmoles) of spiro[fl~orene-9,3~-furan-2',5'-dione1~ in 50 

ml of dry THF. The reaction mixture was stirred under reflux for 18 hrs. 

Excess hydride was decomposed with water 8nd the ethereal solution was dried 

(Na2S04) and evaporated under reduced pressure to afford a white solid which 

was recrystallized from ether to yield 1.8 g (75%) of I, mp. 91-92'. 

IB(KBr): 6 1.5-1.9 (broad, 2H exchanged 

with D20), 2.22 (t, 2H), 3.18 (t, 2H), 7.30 (m, 6H), 7.69 (m. 2H). 

Anal. - Calcd for C16H1602: C, 79.97; H, 6.71 

Found: C, 80.14; H, 6.50 

3300 (OH) cm-l; 'H m(CI)c13): 

Spiro[fluorene-9,3'-tetrahydrofuran] (111.- A solution of spirodiol I (1.2 

g. 5 moles) in 15 ml of dry DMSO was heated on an oil bath at 95-100' for 

18 hrs. The reaction mixture W8S evaporated under reduced pressure and 50 

ml of dry ether was added to the oily residue. The ethereal solution was 

washed with water and dried (Na2S04). The ether was evaporated and the 

residue was recrystallized from ether to afford white cryrtals 0.8 g (7%) 

of 11, mp. 58'. IB(KBr): 2950 (ArCH), 2850 and 2800 (-CH2). 1495 (C=C) and 
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1015 and 1030 (OH) cm-': 'H NMR (CDC13): 

(t, 2H) and 7.25-7.83 (m, 8H); MS m/e 222 (M'). 

Anal. Calcd for C16H140: 

I 2.35 (t, 2H), 4 (s, 2H). 4.25 

c, 86.45: H, 6.35 

Found: C, 86.21; H, 6.11 

- 

Reaction of the Spirodiol I with Hydrobromic Acid. Formation of 2-Bromo-l- 

(9-phenanthry1)ethane (IV).- TO a solution of 1.2 g (5  mmoles) of I in 20 ml 

of dry toluene 48% HBr (5  ml) was added. The mixture was refluxed on an oil 

bath for 3 hrs. The solvent was removed under reduced pressure and the 

residue was dissolved in ether. The ethereal solution was washed with 

dilute NaHC03 solution, water and dried (Na2S04). Evaporation of the ether 

under reduced pressure afforded a yellow oil which solidified upon standing. 

Recrystallization from ether-petroleum ether (1:l) afforded 0.95 g (79%) of 

(IV), mp. 85-86'. IR(KBr): 3000 (ArCH), 2910 and 2810 (-CH2), 1590 (C=C) 

and 749 (ring-H) cm-': 'H "MR (CDC13): 6 3.82 (m, 4H), 7.70 ( s D  lH), 7.74- 

8.25 (m, 6H) and 8.81 (m,  2H); 13C NMR (CDC13): 6 133.2(s), 131.8(s), 

131(s), 130.7(s), 130.2(s), 129.5(d), 127.5(d), 127(d), 126.9(d), 126.7(d), 

126.2(d), 123.8(d), 123.6(d), 122.7(d), 37.2(t) and 31.9(t): MS m/e 

(relative intensity): 286(25), 284(25), 205(19), 191(100), 165(16), 151(6), 

101(38), 88(21). 

Anal. - Calcd for C16H13Br: c, 67.38: H, 4.59: Br, 28.02 

Found: C, 67.44; H, 4.62; Br, 28.21 

Reaction of I1 with Hydrobromic Acid. Formation of 2-Bromo-l-(J-phen- 

anthry1)ethane (IV).- The reaction carried out as previously described using 

1.1 g ( 5  mmoles) of I1 and 5 ml of 48% HBr afforded 1.1 g (8oJL) of IV. mp. 

85-86'; a mixture mp. with an authentic sample of IV melted at 85-86'. 
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The present manuscript describes the synthesis of some 2-pyrazolin-5- 

one derivatives structurally related to certain analgesic and antipyretic 

drugs.lS2 The Biemer-Tiemann reaction of 4-(p-hydrorybenzylidene)-3- 

H3c$-$33 OH- 
OH I 

Ar Ar 
I II 

Ar = - p-N02C6H4 

methyl-l-(p-nitrophenyl)-2-pyrazolin-5-one ( I )  resulted in the formation of 

a-[3-methyl-l-~p-nitrophenyl~-5-0ro-2-pyrazolin-4-ylidine~-2,5-cresotalde- 

hyde in good y i e l d .  
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