
to ;.icLld :i white solitl (1.0 g.)> m.p. 156-159' (from benzene- 155-157'). The melting points of the derived 2,4,i-trinitro- 
ethariol). This material had an  infrared spectrum identical fluorenone complex (221-223') and the picrate (136-138") 
with thiLt of :tiitlientic I ,2-henzanthr:tcene (lit.,23 n1.p. were not deprased on admixture with those prepared from 

pure 1,2-benzanthracene. 

COLUMBUS 10, OHIO (%) IT. E. Bachmaiin, J .  Org. Chenz., 1, 347 (1936). 
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A n  Unusual Halogen Exchange Reaction 
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Ttir c,vcliz:ttioii of 0-( ~- f l~ io ro - l -~ i :~ph t l ioy l ) l~e~ i~n ic  :xid ( I )  with benzoyl chloride yir>l(ls S-chloro-l,2-be1ieanthraquinonr, 
n.hilt' bcjlizoyl $/toride gives the expected 3-fluoro :t~i:tlog. This t j y e  of react.ion appears to be specific for o-benzoylbenzoic 
acids ciirryirig a fliitirinc* :it.om in para to the carbonyl group. The mrchanisni of the rwction is dismissed. 

In an attempt to cyclize o-(4-fluoro-1-naphthoy1)- 
benzoic arid (I) to the corresponding 1,2-heiizan- 
thraquinoiic dcrivative (11, X = 1;) by rncnns of 
benzoyl rhloridc,' a 30cjo yield of 3-chloro-1,2- 
henzaiithrnquiiioiic (11. X = CI) was obtained. 

I I1 

'I'hc structure of thc product, n-as established by 
:iiidysis, thci iiiirnrcd spcrtrum (C = 0 frequciicy 
; i t  l(i8O c m - l )  :iiid its c~oiivf~rsioii into 9,lO-di- 
met hyl-:-;-c~hloro-l,3-br~iixnii thmcene (111) by the 
iisu:i12 riic~thod : trc~atrnciit of the Grigniird adduct 
Ivi t l i  iiietliyliiiagiicsiiim iodidc with hydriodic 
w i t 1  :iiitl iwliict  ivc dciodiiiatioii of the 3-chloro- 

fornicd. 'I'hc mcltiiig point of 11( X = C1) (184') 
\\-as in agrccmciit with that reported by Hcllcr 
(180-181.,7°),3 hiit iiot that  givcii by Mhldniaiiii 
(207.5') Cor t hc same conipouiid. Thcrefore, the 
quiiionci (11. X = C1)  vas synthesizcd by c~~ndcns-  
iiig 4-c~hloi~o-l-ii:~phth~lmngiicsiiiiri hrorcidc with 
p h t l i a l i c ~  : i i iI i~~di~id(~ aiid cyvlizatioii of the. kr to  
a c * i t l  ( I ,  C'l i i i > { c d  of 1') ivith hciizoyl ch1oridr.j 
' I ' h c t  iii('ltiiig puiiit of th(> p i ~ d i i c ~ t  PO o1)tnincd n x s  
184'. 

1O-iotloiiict hyl-!I-nwthyl- I ,%-bcwzaiit hracene sc ) 

The desirrd product (11, X = IC) could be ob- 
tained easily when instead of bc~nzoyl chloride, 
benzoyl fluoride6t7 was used as cyclizing agent. 
This is, in our knowlcdgc, thc first time that this 
cwnpouiid has been employed as a cycliziiig agent. 
In order to show whether the observed exchange 

reaction is general, analogs of (I) were studied: 
o-(3-fluoro-l-naphthoyl)beiizoir acid (IV), 0-(4- 
fliiorobeiizoS1)benzoic acid (TI) , and o-(3-fluoro- 
benzoy1)beiizoic acid (VIII). Thc first uas pre- 
pared in analogy to Newman and Gaits from 
phthalic anhydride and 3-fluoro-1-naphthylniag- 

F 
I\' 

8 I11 

VI1 
COOH 

F 

VI11 
\'I 

F 
IX 

F 
XI 

(6)  -4. Borotlinr, .Inn., 126, 58 (l86:4'). 
(7 )  Ch.-L. Tseng and Sh.-n'. Mai, Cheni. .lbstr., 30, 2!)4:! 

( 8 )  If. S. Scnn inn  and R. H. B. Gnlt, J .  Org. Cheni., 25, 
( 1036). 

21-1 ( l ! ) ( jO) .  



nesium bromide and gave with benzoyl chloride 
exclusively (96%) 4-fluoro-1,2-benzaiithraquinone 
(V)-without any halogen exchange. Also VIII, 
prepared from phthalic anhydride and m-fluoro- 
phenylmagnesium bromide gave only (9770) 2-  
fluoroanthraquiiiorie (VII). From VI,q however, a 
beautifully crystallized molecular compound (1 : 1) 
of 2-fluoro- and 2-chloroanthraqiunone was ob- 
tained. This same compoiind \\ a i  also obtained 
when the tn  o qiiiiiones were recrystallized togethcr 
from ethyl acetatc niid did iiot diwori:Lte when 
sublimed in zacuo. 

The cyclizatioii of l7III caii tlicoivtically lead 
to  both 1- a d  2-fluoro:iiithrnqiiiiioiic. Thc product 
is, however, d i f f c i ~ t  fro111 I-fliioi,oaiithrati~iiiioiic., 
for which Hahii niid Reidg give m.p. 128-1%9O, aiid 
Bergmaiin and BerkoviclO 223-221°, but identical 
with 2-fluoroant hraquinoiir . g l  lo Furt herinore, the 
product of thc cyclizatioii of T'III was rcduccd to 
2-fluoroanthraccne (IX) which was prepnred by 
the following iiiianibigiioii.: i w t e  : TI was rcdured 
cia the lac+oiir (X) to o-(l-fliiorol)ciizvl)hcnzoic 
acid (XI)  ; cycalizatioii gavc '-,-fliioro-Y-anthroiic 
(XII) aiid siihwqiitmt rcductioii IX. The ultrs- 
violet spectruni of IX shows a slight bathochromic 
shift (383 mp) a 5  compared with the spwtriim of 
anthracene (3 i . i  nip). l1 q *& ( I R € 1 5  c1 

\ / 1,' / \ \ 

C1 ( ' J I  ( ' I  

XI11 XI\.  

F 
0 ("11- CI 

X I 1  

Regarding the mcchnnisni of this unexpected 
halogen-exchange reaction, two prior observations 
appear to bear 011 thih probleni : the rearrangeinelit 
occurring in heating O,lO-dichloro-9,10-dihydro- 
9,lO-dipheiiylanthraceiic (XIII) to 2-chloro-9,lO- 
diphenylanthracene (XV), assumed to pro- 
ceed via XIV12z l3 and the dehalogenations occurring 
in the Elbs reactioii of certain halogenated polp- 
cyclic ketones, c.g., the formation of 1,2,3,6- 
dibenzanthraceiie (XVIII) from 1-fluoro-2-methyl- 
1-(/3-iiaphthoyl)iiaphthalcnc (XVI) awinicd to pro- 
ceed via XVII. $, l5 

In analogy, m e  might a5siiiiie that the hydro- 
gen chloride libpratcd in  the cyclization of I with 

(9) F. C. H:thn mid E. E. Reid, J .  .-I m. Chew.  Soc., 46, 

(10) E. D. Bergnianii and Y. Berkovic, J .  O m .  Cheni., 26, 

(11) P. K. Seshan, Proc. Indian Acad.  Sci., SA, 148 (1936). 
(12) E. Bergmann and 0. Bluni-Bergmann, J .  A m .  Cheni. 

( 1 3 )  Ch. Dufraisse, A. Etienne, and J .  Salmon, Hull. 

(14) E. D. Bergmann and J. Blum, J .  Org. Chenb., 25, 474 

(15) E. I). 13rrpinmn :mi ,J. Rlum, t J .  Orq. Cheni , 26, 

lti45 (1920). 

919 (1961). 

SOC., 59,1439 (1937). 

SOC. Chzm. Helqes, 62, 21 (1953). 

(1960). 
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6H 
XVII XVIII 
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beiizoyl (ahloride would add to I or mother precur- 
sor of the quinone system to  give XIX which loses 
hydrogeii fluoride in preference to hydrogeii chlo- 
ride. Obviously, rurh :i rraction is oiily possible, 
if thc fluoriiic. atom is located iii thc p a m -  position 
t o  the c:~rhoiigl groiip. 

ICXPEI~ 1 "w 

S-Chlo~~o-l,R-bentanthrug.uitio.ne (11, X = CI), A mixture 
of 5 g. of I1fisli was heated with 5 ml. of benzoyl chloride a t  
140" and after addition of 3 drops of concd. sulfuric acid 
a t  175" for 3 hr. The resulting product w a ~  cooled to 100" 
and podred into 100 i d .  of 5N sodium hydroxide solution, 
filtered, heated with 10% sodium carbonate solritioii and 
water, filtered again, aud dried. llecrystallization of the 
crude product (2.3 g.; 5050) from nitroinethane or c41iJ.l 
:tcet,:ttr :ind subsequent s u l ~ l i n ~ a t i o ~ ~  ( I iO" ,  2 111111.) g:tvc 
long, yellow iieedles of 1ii.p. 18.1'. 

C, 73.8; H, 3.1; C I ,  12.0. 

The :ilkaliiie washings gave, upoii acidificatioli with hy- 
drochloric acid, 1.0 g. (377;) of unchanged I. 

o-(~-Chloro-l-,iaphIhoyl)benzoic acid (I, C1 instead of F). A 
Grignard solution, prepared froin 18 g. of 1-bromo-4-chloro- 
naphthalene's and 2.4 g. of magnesium in 100 ml. of ether, 
was added with vigorous agitation to a suspension of 12 g. 
of phthalic anhydride in SO ml. of benzene and the niixture 
refluxed for :3 hr. and decomposed with 10s 1 hydrochloric 
:icid. The organic solvents were rFlnovcxt 1)). stcam distilla- 
tion, and the residue was extracted with IO(,;, sotliiim rar- 
\)onate solution. .icidification of the filtered extract a l ~ d  re- 
crystallizatiou from toluene gave 15.5 g. ( 6 5 7 ; )  of the t l r -  
sired keto acid, n1.p. 174' (lit.3: 172-174'). 

Cyclization with concentrated sulfuric acid a t  165" or 
benzoyl chloride a t  190" gave a quinone which after subli- 
ination a t  170' and 3 niiii., iiielted a t  184". This melting 
point was not depressed by admixture of the product de- 
scribed above. 

S-Fluoro-1,2-benzanfhraquinone (11, X = F). A mixture of 
6 g. of I and 6 g. of benzoyl fluoride (b.p. 145°)6*7 was 
heated a t  150'; a few drops of concentrated sulfuric acid 

(16) AI. S. Yewmarl. D. Mac Dow~l l ,  and S. Swni i -  

( 1 7 )  E. D. Bergn1ann and J. Alum, . J ,  Orq. Cher,t., 26, 

118) I,. F. Firser :Ind V. l ) t w c ~ r i s ,  .J. A m .  Ch~trr. Soc.. 60, 

nathan, J .  Org. Chem., 24, 509 (1959). 

3214 (1961). 
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were added and the heating was continued for 90 min. 
Work-up as in the preceding experiment and recrystalliza- 
tion from ethanol gave yellow needles of m.p. 138" in a yield 
of 20%. 

.lnal. Calcd. for ClsHgF02: C, 78.3; H,  3.3; F, 6.9. 
Found: C, 78.7; H, 3.6; F, 6.5. 
0-( 3-Fluoro-l-naphthoyl)be~zoic acid (IV) has been pre- 

pared by Sewman and Gaits from phthalic anhydride and 
3-fluoro-1-naphthylmagnesium bromide in tetrahydrofuran. 
Using ether-benzene as solvent, as above, from 2.3 g. of 
I-hrom0-3-fluoronaphthalene*~~~ and 1.5 g. of phthalic 
anhydride, 2.1 g. (72'$&) of Is' was obtained after two re- 
crystallizations from toluene; m.p. 187" (lit.8 m.p. 187- 
189'). 
4-Fliroro-l,d-benzarithrarluinoiir: (V). Ai mixture of 2 g. of 

IV and 2 nil. of benzoyl chloride was heated, until a clear 
solution had formed. and after addition of 3 drops of concd. 
slilfuric acid kept a t  190" for 10 hr. The mixture was poured, 
while still warm. into 100 ml. of 5.V sodium hydroxide solii- 
tion and the solid product filtered and recrystallized from 
ethyl acetate. The compound ( 1.8 g.; YOYO) so obtained was 
sublimed in i " x o  and formed orange-yellow needles of m.p. 
10'3-200 O .  

:lnul. Calcd. for C,aHgFO?: C, 78.2; H, 3.8; F, 6.9. Found: 
C, 78.0; H,  3.5; E', 6.9. 

Reaction oJ VI ,with benzoyl chloride. o-( 4-Fluorobenzoy1)- 
benzoic acid ( V I )  \vas p r e p a r d  according to Hahn aiid 
Iteid.9 .-i mixture of :3 g. of 1'1 and 3 nil. of beiizoyl chloride 
\vas heated to dissolutiorr :i11(1 after addition of 3 drops of 
concd. sulfuric :icid kept at 180" for (i hr. Work-up :LS in the 
foregoing exlieriineiit, recrj.st:illization from ethyl acetate 
and siiblimatiori at l(i0" ( 2  mrn.)  affordd 1.2 g. (4Of;) of 
light-yellow nectlles of in. ] ) .  2 10'. which acwrding to  the 
analysis were 2 inoleculnr coinpoiirid ( 1 : 1)  of 2-fluoronnthra- 
quinone (VI I )  slid 2-chloroanthraqriinonc. 

.4nal. Calcd. for C14H;FO? + ClaHiCIO?: C, 71.7; H! 3.0; 
F, 4.1. Found: C, 7 2 . 0 :  H, :3.:3; F, 4.3. 

The same product (no depression ill nielting point)  as 
obtained when 0.5 g. of 2-chloroarithraquirione~~ (n1.p. 
210"; lit. m.p. 204"'9: 208-209°20; 21loZ1) and 0.5 g. of 
2-Huoroanthraqiiiiione (see l ~ ~ l o w )  were recrystallized to- 
gether from h i l ing  ethj.1 : te. Sublimation of the mo- 
lecular compound a t  1 f N o  ( 8  i n i n . )  did not chaiige the melt- 
iiig point or t h i s  compositioii of the crystals. 

0 - ( , 3 - ~ l n o l . o b e n z o ~ / l ) b ~ ~ ~ z o ~ r  (wid IVIII) .  .-i Grignurd solu- 
tion prt:pared from 1.2 g. of magnesium and 8 g. of vi- 
hromoHuorobenzene in 80 nil. of ether, was added to a well 
agitated suspension of 7.5  g. of phthalic anhydride in 80 ml. 
of benzene. The mixture was refluxed for 2 hr. and worked 
up as described in the prepartion of (I, C1 instead of F). 
Recrystallization from toluene or benzene-cyclohexane 
gave 8.5 g. (765;) of VIII, which formed colorless, glistening 
needles of m.p. 148.5". 

.1nal. Calcd. for C I ~ H ~ F O , :  C, 68.9; H, 3.7; F, 7.8. E'Guiid: 

Z-Pl~ioroanthr,a~itino,le (VII). .%s iii previous examples, 
4.5 g. of thri :icitl (171111, 4.5 ml. of Iienzoyl rhloride, :tnd X 
drops of c a o n c d .  sulfuric :wid  VI^^(^ heated :it 195" for 10 hr. 
The protliic-t \v:is rwr).xtullizctl from ethyl acetate; 3.5 g. 
(SO', ) of yello~virh iicwllrs \v(arc~ obt:rinrd which melted a t  
204' :iftclr :in xiditioii:tl sublimation. The melting point was 
uot depressed 1)y admixture of :in :illthentic specinien.10 

.-Im2. Calrd. for  Cl,HiF02: C, 74.3; H, 3.1; F, 8.4. Found: 
C, 74.0; H, 3.3: F, 8.3. From the alkaline washing, 0.6 g. 
(14";, of VI11 \vas rccoveretl. 

Under the conditions sperified Hahn and Reids VI could 
not be reduced to X I  direct nor is the nielting point 
given for X I  bj- these authors (148-119') correct, for either 
XI  or t h r  lactonr (S) which is artiially fornird. 

C, 69.1; H, 4.0: F, 7.8. 

I,ac,tonc s qr o-( a-ii!/(iro 4-piLorobeiizyl)betizoic acid. 

~ . 

( I ! ) )  .I. I<&., .Inn., 233, 216 (188(i). 
( 2 0 )  F.  K:iiifliAr, LIP, .  .. 37, (i:( (1904). 
f 2 i )  1'. 11. tiroggiiiq, [ n d .  F,'/ic/. ( ' h r ) ) ) . ,  22,  til 'fi ( i ! ) : 3 0 ) .  

(a) A mixture of 12.2 g. of VI,9 150 ml. of 259; animonia 
solution and 10 g. of zinc dust, activated with 0.1 g. of 
cupric sulfate and 2 g. of sodium hydroxide, was heated #for 
4 hr. a t  70" and the solution filtered and acidified i t K  10% 
hydrochloric acid. The precipitate was recrystallized from 
aqueous ethanol or cyclohexane and formed colorless cubic 
crystals of m.p. 105"; yield, 1; g. (96%). Already the fact 
that  the product was imoluble in 10% sodium carbonate 
solution, but dissolvkd'slowly upon heating with 30% sodium 
hydroxide solution, indicated that  the lactone (X) had 
formed. This was supported by the analysis and the infra- 
red spectrum (A",: 1750; 1765 cm.-I). 

Anal. Calcd. for C14H9FOr: C, 73.7; H, 3.9; F, 8.3. Found: 
C, 73.9; H, 4.1; F, 8.2. 

(b) When instead of the ammonia solution lOY0 sodium 
hydroxide solution was used, a yield of 9.5 g. (837,) of X, 
m.p. 105O, was obtained. 

( e )  From 12.7 g. of VI, 10 g. of 40% sodiuni amalgam and 
200 nil. of water (70"; 10 hr.), 9 g. (79y0) of X was obtained. 

(d)  Clemmerisen reduction: A mixture of 12.2 g. of VI, 
20 g. of amalgamated mossy zinc, 50 ml. of concd. hydro- 
chloric acid, 20 ml. of toluene, and 8 ml. of glacial acetic 
acid was refluxed for 24 hr.; every 6 hr., 10 ml. of concd. 
hydrochloric acid was added. After addition of 50 ml. of 
henzene, the layers were separated, and the solid product 
as \vel1 as thc aqueous layer was extracted three times with 
50 ml. of benzene. The residue from the combined organic 
solutions was fractionally recrystallized from a mixture of 
herizene and cyclohexane. Thus, 5.9 g. (5257c) of X, m.p. 
105', and 4 g. of a high-melting (m.p. (277-279') product 
were obtained, the structure of which has not heen eluci- 
dated. 

0-(4-Fluorobenzyl)benzoi~ acid (XI). X mixture of 5 g. of 
the lactone (X), 4 g. of red phosphorus, 3 ml. of concd. hy- 
driodic acid, 100 ml. of glacial acetic acid, and 2 mi. of 
water was reHuxed for 6 hr. and the solution filtered and 
poured into 500 nil. of water, containing 1 g. of sodium hy- 
drogen sulfite. Recrystallization from methanol, ethanol, 
or cyclohexane gave 4.8 g. (9355) of S I ,  colorless platelets 
of m.p. 1 2 i o .  

.\nul. Calcd. for C14HllFO~: C, 79.0; H, 4.8; Fj 8.3. 
Foiiiid: C, 73.1 : H, 5.0; F, 8.6. 

2-l.'i/coio-~-arith?.orie ( X I ) .  \Then 5 g. of the foregoing 
:ic:itl ( S I )  \vas kept at  room temperature with 15 nil. of 
coiicd. eiilfuric acid, :I green solution resulted, which was 
poured :tfter 3 hr. into 200 ml. of ice-cold water. The pre- 
cipitate \vas washed with warm 10% sodium carbonate solu- 
tion and recrystallized from ethanol or benzene. Thus, 3.2 
g. (7076) of XII ,  n1.p. 147-148'  as obtained. In potassium 
bromide, the compound s h o w  both the carbonyl absorption 
(1675 mi.-].) and that  of the enol form (3500 cm.?). 
A,:,, 243 (4.44); 258 (inflection; 4.54); 268 (4.68); 276 
(4. i2) ;  287 (4.97); 297 (5.00); 347 (3.86); 365 (3.98); 380mp 
(3.85). The spectrum reseniblw closely that of anthrone.** 

.4nal. Calcd. for C,,H9FO: C, 79.3; H, 4.2; F: 9.0. Found: 
C, 79.7; H, 4.4; F, 8.5. 

,3-Fl~roioar2thiacsrce ( IS) .  (a) A mixture of 1 g. of XII,  
1 g. of zinc, tliist. activated t)y ciipric sulfate, 30 nil. of 15YG 
sodium hydroxide soliition, and 10 ml. of toluene was re- 
Hused for 18 hr. (until the red color of the hydroquinone 
ion had disappeared). The layers were separated and both 
the solid arid the aqueous layer extracted with 20 nil. of 
toluene. Concentration of the combined toluene solutions 
and chromatography of the residue from benzene on acti- 
vated alumina gave 0.9 g. (97%) of the intensely fluorescent, 
colorless platelets of 2-fluoroanthracene, m.p. 212'. The 
product suhlimes before the m.p. A::?' 253 (5.10); 283 
(inflection; 3.04); 287 (inflection; 2.88); 298 (2.75); 303 
(2.81); 316 (3.18); 830 (3.48); 346 (3.65); 364 (3.71); 383 
mp (3.72). 

CHCI3 

_____ 
( 2 2 )  E. Martin, Ann. conibustibles l iyuides,  12, 97 (1937); 

qunt,ed hy Elsevier, Encyclopedia of Organic Chemistry, 1701. 
I:$ 1). ?27 (]!Mi). 



Anal. Calcd. for CI4HoF: C, 85.7; H, 4.G; F, 9.7. Found: 
C, 85.7: H, 4.9; F, 9.9. 

(b )  A mixture of 0.2 g. of the cvclization product of (VIII), 
believed to be VII, 1 g. of tin, 15 ml. of concd. hydrochloric 
acid, and 5 nil. of toluene was refluxed for 3 hr. and the 
solution filtered and poured into water. The precipitate was 
refluxed for 24 hr. with 30 ml. of 10% sodium hydroxide 

solution, 1 g. of zinc dust, activated with cupric sillfate, 
and 10 ml. of toluene. The toluene layer was concciitratrd 
and the residue sublimed a t  170" (30 mm.). The product 
melted a t  212' and was identical with the one obtained by 
method (a). 
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Elbs reactions of diaryl ketones containing a fluorine atom para to the carbonyl group (such as I )  are acconipanied by 
elimination of the halogen atom. If the fluorine atom is situated nzcta to the carbonyl group, the products of the Elbs renc- 
tiori sometirim retain the halogen atom, sometimes lose it. 

I n  a previous publication,' attention was drawn 
to the fact that  the Elbs reaction of diaryl ketones, 
which contained a fluorine atom in the para-po- 
sition to  the carbonyl group, was accompanied by 
the elimination of fluorine ; similar observations 
have been recorded before (see ref. 1) regarding 
such substituents as chlorine or methoxyl groups. 
The mechanism suggested then would imply that 
fluorine in other positions than para,  relative to the 
carbonyl group, would not be eliminated in the 
course of the pyrolysis. It has now been shown that 
there are cases in which, under these conditions, 
fluorocompounds are obtained in the Elbs reaction; 
however, this is not always the case, a i d  additioiial 
dehalogeiiation mechanisms must be operative. 

The previous experiments on compounds coii- 
tsiiiing fluorine para to the carbonyl have been 
supplemented by the pyrolysis of l-fluoro-4-(0- 
toluoyljnaphthaleiie (I) ,  prepared from 4-fluoro-l- 

f i  

I.' 
\' 

(1) E. D. Bergmnnn and J. Bluni, J .  Org. Chem., 25, 474 
(1960). 

iiaphthylmagiicsiurii bromide aiid o-toluiiit rile ; 
this pyrolysis gave a 32% yield of lJ2-benzanthra- 
ceiie. The followiiig four additional casw have heeii 
investigated: 3-fluoro-l'-methyl-l,Z'-diiiaphthyl 
ket one (I I ) ,  3-fluoro- 1 - (o-t oluoyl) iiapht haleiie (I1 I ) ,  
l-(nz-fluorobenzoyl)-2-mcl hylnaphthalciie (IV) , 
and 4-(3-fluoro-l-naphthoylj-i-methylindane (V). 
Only from 11, the expected 4-fluoro-1,2,5,G-di- 
beiizaiithracene (VI) was obtained. The aromatic 
products from IIJ and T' were 1,2-beri~aiithrac.eiie 
and methylcholanthrene, respectively; no fluo- 
rine derivatives of these systems caould be dc- 
tected. IT' did riot undergo the Elbs reaction. 
Honever, from I11 and 11, t n o  interesting by-prod- 
ucti \\'ere obtained which are likely to shed some 
light 011 the mechanism of the Elbs reaction. l'rom 
111, a ~uoriiic-coiitairiiiig oily substaiicc was iio- 
lated which gave the :iiialysis and shoned the ab- 
sorption spectrum of 4-fluoro-~,~a,G,7,8,SaJ~,1O- 
octahydro-1,2-benzanthracenc (YI1)-its formation 
indicates that  hydrogen transfer arid, therefore, 
hydrogenation is plausible during an Elbs reaction- 
and from I1 4-fluoro-1,2,5,G-dibenzanthr-9-one 
(VIII) was isolated. Its structure was demonstrated 
h y  reduction to  VI. The formation of such ketones 
has been observcd 

of 11, 1-methyl-2-naphthoic a d 5  
way cvmverted i ia the amidc i i i t o  the nitrile (TX) 
aiid thc lattcr treated n i th  thr inagntwum d c ~ i ~ n -  
t i1.c of 3-fluoro-1-bronioiiaph thaleiic I\ 1iic.h e 
have prepared approximately by thc same method 
ti5 Sewman aiid Galt.6 The same magneiium organic. 
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