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melting points are mi-

tinued t'or 3 lit. The reaction inixtiire was cooled, and 700 ml. 
of ether was added. The butylamine hydrochloride which pre­
cipitated was filtered and the filtrate was extracted with three 
100-inl. portions of 211' , XaOH solution. The ether solution, 
which contained the product, was dried (M^SO.;. and filtered. 
The ether was then distilled, and the residue was wasiied with 
hexane to (jive 14.0 JJ. of crude !M.Hi!ylainirio-1.2.o.4-letrabydrn-
acridine which melted at 6 0 - 0 2 \ Recrystallization of a small 
portion of the crude product from hexano gave, crystals, in.p. 63-
65". The <.l-l.)tUylainino-l,2,i),4-tetr;ihydroac]'idine \va? dissolved 
m dilute aqueous 11 (4, The resultdug clear solution was evaporated 
lo dryness at. "ill' under reduced pressure and the residue was re-
crystallized from isopropyl alcohol to give 11 .5 $i. of hydrochloride, 
in.]). 200 -203°. 

The other compounds were made with appropriate inodiiica-
lions of the general method described above, and recrystallizod 
from isopropyl or absolute ethyl alcohol. 
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The title compounds were prepared as part, of a program to 
make substituted benz[u]anthracen.es available for antitumor 
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Experimental3 ' 

Two typical experiments, are described. 
2-(l-Naphthylmethy])-2'-chlorobenzophenone. -The (Irignard 

reagent prepared from ll.S g. (0.04 mole) of 2-i l-naplilhyl-
methyl ibroniobenzene and 1.22 g. i 0.05 g.-atom! of magnesium 
in <lry ether was added slowly to a boiling solution of 6.(11. g. 
(0.04 mole) of 2-chlorobenzoyl chloride in toluene, hither was 
allowed to distil until the boiling point of the solution reached 
105c, and the solution was heated an additional 3 hr. The solu­
tion was cooled, decomposed with cold 2 5 ' , sulfurie acid, and 
worked up in the usual way. The low-boiling fractions were 
removed under reduced pressure and the residue" was triturated 
with ethyl ether giving 0.3 g. of 7-(2-chlorophenyl )benz]f<!-
authracene which was removed. 4"he dark oil was chrornato-
graphed on. a. 30.5-''m. column of Florisil, then on a column 
of basic alumina, and again on Florisil yielding 3.55 g. ;25 r) ) 
of light, vellow oil which crystallized^ <>n standing 3 davs i see 
Table I !.' 

7-(2-ChlorophenyF,benZ|n{anthracene iJ'i. A mixture ol I 
g. (0.003 mole) of 2-t 1-naphtUylmethyl :i-2'-(4ilorohenzo])henoiie, 
00 ml. of glacial acetic acid, and 15 nil. of 4 S r

f HBr was sealed 
in a C'arius tube and heated for 7 hr. at ISO0.3 The usual work-up 
plus elution chromatography on basic alumina using 30-60° 
petroleum ether as the eluent finally gave a crystalline material 
which on recrystallization from 9 5 ' , ethanol had a constant 
imp. of 165 406°s< see Table IT). 

2-(l-.\aphthylmethyl)-2'-chlorobenzophenone* 
2-1 l-Xaphthylmethyl)-2'-fluorobenzophenone* 
2-(2-X'aphthylmethyl)-2'-chlorobenzophenone 
2-(2-Xaphthylmethyli-2'-rluorobenzopheuone 

Coinni l . 

7-(,2-C'hlorophenylibenz[f(]anthracene (I)* 
7-(2-Fluorophenyl)benz[a]anthracene (II)* 
12-(2-Chlorophenyl)benz[fljanthracene ( I I I ; 
12-(2-Fluorophenyl)beuz[n] anthracene (IV.i 
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(U (a) This inves t iga t ion was suppor t ed by Publ ic Hea l th Service 
Research G r a n t No. CA-04412-00 from the N a t i o n a l Cance r I n s t i t u t e . 
(.b) T a k e n in p a r t from the M.S . Thesis of L, O j a k a a r p resen ted to the Vir­
ginia P o l y t e c h n i c I n s t i t u t e , 1901. Allied C h e m i c a l Co . Fel low 1 9 6 3 -
1964. (o) N a t i o n a l Science F o u n d a t i o n U n d e r g r a d u a t e Research Par t i c i ­
p a n t , s u m m e r 1962, from R a n d o l p h - M a c o n W o m a n ' s College. 

(2) F . A. Vingiello, M. O. L. Spangler . and J. B o n d u r a n t , J. Org. Chtrn., 
25 , 2091 (1960). 

(3) Analyses were performed by Geller Labora to r i e s , Bardon ia , N. V., 
except those m a r k e d wirli an as ter isk wliich were performed by G a l b r a i t h 
Labora to r i e s , Knoxvil le , Tenn . 

''•Pi Me l t i ng points are corrected, boiling; po in t s a re no t . 
(.">.) All g.p.c. ana lyses were performed on a Mie ro -Tek Model 1600 gas 

c h r o m a t o u r a p h equippeil with a 152.4 X 3.02 cm. (5 ft. X Vs i11-) column 
packed ^ i l l : n''c SK-30 on " h r o m o s o r b \V (60-80 mesh) ope ra t ed a t a 

co lumn t e m p e r a t u r e of 280'-. inlet t e m p e r a t u r e of :lo() : , and using a hydrogen 
flame de tec to r . 

('(i) T h e product, decomposed « lieu an a i i e m p i was m a d e to distil i t unde r 
reduced pressure . The e x p e r i m e n t had to be r epea ted . 

(7) Th is ma te r i a l showed only one peak on £.p.c. analysis , whereas the 
crude mate r ia l showed three peaks . 

(8) A t t e m p t e d cycli/.ation employ ing ihe usual reflux p rocedure resul ted 
in recovery of s t a r t ing mater ia l . 

CO) T h e ul traviolet and visible spec t ra of I and II were t aken on a Model 
oOOO Spec t racord and the spec t ra of I I I and IV were t aken with a B e c k m a n 
DK-2.V ra t io recording s p e c t r o p h o t o m e t e r a t 10 mg./ ' l . in 95% e thano l . 
The wave- length max ima in tn^ are for I : 221 . 230, 254, 258, 270, 280, 
292, 300, 320, 335. and 345: for I I ; 221 . 230, 254, 258, 270, 280, 292, 300, 
320, 334, 345; for I I I ; 226. 260. 269, 277, 289. 320. 335, 345; for IV; 
225, 258. 268, 278, 289, 320, 335, and 345. 
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