
2894 NOTES Vol. 77 

means of potassium amide without displacing the 
methoxy group to form 11. This was accomplished 
employing essentially the conditions used previ- 
ously with lepidine and q~ina ld ine .~  ..\s KKH2 C,HsCOOCHa 

CHzK 

__f _____f 

Similarly 4methoxyquinaldine (111) was benzoyl- 
ated to form IV. n'hereas IT is nearly colorless, IV 
is bright yellow. This suggests that the latter com- 
pwnd exists a t  least partly in the enol structure 
which would presumably be stabilized by hydro- 
gen bonding (IVa). In agreement with this, the 
hydrochloride of IV is colorless. Levine4 has pro- 
posed the corresponding structure for the copper 
chelate of 2-phenacylpyridine. 

The yields in these acylations were 37 and 48YQ, 
respectively, and are probably not the maximum 
obtainable. At least there was no indication that 
the methoxy group was displaced by the amide 
ion to form the corresponding amine under the 
conditions emplqyed. Moreover, 111 was largely 
recovered after, standing an hour with excess p3- 
tassium amide in liquid ammonia. 4-Chlwoquinal- 
cline, on the other hand, produced tars under simi- 
lar conditions. 

Experimental6 
2-Methoxy-4-phenacylquinoline (11).-2-Methoxylepi- 

dine6 ( I )  (1.73 g., 0.01 mole) in dry ether was added to  a 
solution of 0.026 mole of potassium amide in liquid am- 
monia prepared from 1.01 g. (0.026 mole) of potassium. 
Methyl benzoate (3.53 g., 0.026 mole) in ether was added, 
and the mixture stirred for an hom. After removing the 
ammonia on a water-bath, the resulting ether suspension 
was refluxed for 1 hour (5 hours refluxing did not improve 
the yield). Wet ether was added followed by water, and 
the ether layer extracted with 6 N hydrochloric acid. The 
acid solution, which sometimes contained a precipitate of 
the amine hydrochloride, was washed with ether, and then 
neutralized with sodium bicarbonate. The precipitated 
amine was extracted with ether. After drying, the ether 
was removed, and the residue recrystallized from ether 
yielding 0.82 g. of colorless needFs of 2-methoxy4phen- 
acylquinoline (11), m.p. 1204-125.5 . More (0.20 9.) of this 
compound, m.p. 120-122 , was isolated from the filtrate; 
total yield 37%',. A sample, recrystallized from ethanol, 
melted a t  124.5-125.5'. 

A n d .  Calcd. for CIsHlsO2N: C, 77.96; H, 5.45; N, 
5.05. Found: C,77.99; H, 5.60; N, 5.36. 

2-Phenacy1-Q-methoxyquinoline (IV).4-Methoxyquinal- 
dine7 (111) was benzoylated as described above for 2-meth- 
oxylepidine. After the removal of the ammonia, the ether 
.~ ~ 

(3) 31. J. Weiss and C. R. Hauser, THIS JOURNAL, 71, 2023 (1949). 
(4) N. N. Goldberg, L. B. Barkley and Robert Levine, ibid., 73, 

( 5 )  AMelting points are uncorrected. Microanalyses are by Gal- 

(19 1,. Knorr, A n n . ,  236, 100 (1886). 
(7) 51. Conrad and I,. I,impach, BPY.,  20, 934 (1887). 

4301 (1951). 

tjraith Microanalytical Laboratories, Knoxville, Tenn. 

solution was refluxed for 6 hours, and the product recrys- 
tallized from ethanol giving 1.09 g. of bright yellow need1:s 
of 2-phenacyl-4-methoxyquinoline (IV), m6p. 129-131 . 
More (0.23 9.) of this product, m.p. 127-130 , was isolated 
from the filtrate; total yield 48%; A sample, recrystallized 
from ethanol, melted at  132-133 . 

Anal. Calcd. for ClsHla02N: C, 77.96; H, 5.45; E, 
5.05. Found: C, 78.19; H, 5.24; N, 5.35. 

The dinitrophenylhydrazone of IV (oorange needles), re- 

Anal. Calcd. for C24HIPN50a: N, 15.31. Found: N, 
crystallized from ethanol, melted a t  224 . 
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The cleavage of the 4-methoxy group of 2,3,4- 
trirnethoxybenzosuberone' (Ia) in hydrogen bro- 
mide-acetic acid at room temperature has been 
extended to 1,4-dimethoxy- (Ib) and 1,2,3,4-tetra- 
methoxyhenzosuberone (IC). Only IC seemed to 
show the behavior of the original Ia. These ex- 
ploratory experiments suggested that the adjacent 
3-methoxy group in Ia  and IC was responsible for 
the high yield of cleavage product under these mild 
conditions. 

CH3 

c - 0  1 

IIa. R.. R. = OCH, 

R otherwise = H 
IIh, Rz = OCZH~; RI = OCHa 
IIi, RZ = OCzHa; R3, R4 = OCH3 

We have investigated this matter in the more 
easily available methoxy- and ethoxyacetophenones 
(Table I). Column 5 gives the yields of the cor- 
responding 2-hydroxyacetophenones after 4.5 hours 
in ca. 6% hydrogen bromide-acetic acid at  room 
temperature. Only those compounds (IIa, TIb, 
IIh, IIi) containing a 3-methoxy group gave high 
yields. 2,4,6-Trimethoxyacetophenone (IId) ap- 
parently has the advantage of two methovy groups 
ortho to the acetyl group. The case IIf indicates 
that a 5-methoxy (para to the cleavable group) is 
not as effective as the (ortho) 3-methoxy substit- 
uent, Hence the spacial position of the 3-meth- 
oxy group relative to the group cleaved, rather 
than an inductive effect due to salt formation, 
would seem to be responsible for the high rate of 
cleavage. 

In columns 2 and 3, Table I, the yields of aceto- 
phenones from appropriate methoxybenzenes, ace- 

(1) P. I3 Gnrdner and W. J. Horton, J .  Org. Chcm., 18, 213 (1954). 
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1 2 

Yield of acylation 
(moles of 

methoxybenzene 
employed), % 
96 (0 .2 )  

8 4 . 5  (0.02)  

9 8 . 4  ( 0 . 1 )  
4 5 . 5 ( 0 . 1 )  

d . . . . . . . .  

57 (0.02)  

d . . . . . . . .  
83 ( 0 . 2 )  

. . . . . . . .  

. . . . . . . .  

TABLE I 
3 4 5 

Yield" of 
corre- 

sponding 
2-hydroxy- Ream. 

temp., "C. M.P. or aceto- 
(reacn. b.p. (mm.), phenone, 

time, hr.) OC. % 
60 (2 .5 )  170-178 (17) 71 .3b 

. . . . . .  150-153 (20) 70 
f 45 ( 2 . 5 )  96-100 

60 (2 .5 )  93.5-104 27 
60 (2  5 )  37-41.5 8 . 7  
85 (0  75) 149-154 ( 8 )  6 

. . . . .  78-81 5 8 . 7  
60 (2 .5 )  160-164 (7.5)  0 

. . . . . .  163-166 (34) 58 

. . . . . .  177-183 (25) 71 

M.p. of cleavage 
product, 'C. 
65.5-71.5' 
29-51.5. 

79-820 
41-50" 
46-47' 

122-148' 

. . . . . . . . .  

. . . . . . . . .  
48-53.5 
66.5-73 

M.P. 0,' 
acetate, C. 

c 

44.5-46.5' 
. . . . . . . . .  

105-1ow 
43-46)' 
60-62' 
. . . . . . . . .  

All on 0.01-0.02 mole a t  room temperature for 4.5 hours. b After 6.5 hours at room tepperature and distillation of the 
solvent a t  25 mm., 91.2% yield on 0.167 mole, b.p. 124-117' (0.75-0.3 mm.), m.p. 61-70 . Reported ~ . p .  75-77'; W. 
Baker, et al., J .  Chem. SOL., 1683 (1934). The phenylhydrazone melted a t  170-174'; reported m.p. 171 : W. H. Perkin 
and C. Weizmann, ;bid., 89, 1655 (1906). d From the corresponding benzoyl chloride by the method of A. L. Wilds and 
L. W. Beck, THIS JOURNAL, 66, 1692 (1944). The acetate formed colorless thin plates 
from petroleum ether (60-71'). Anal. Calcd. for CllH120,: C, 6 3 , 4 5 ~  H, 5.81. Found: C. 63.40; H, 5.86. Thebenzo- 
ate formed short rectangular prisms from dilute ethanol; m.p. 90-92 . Anal. Calcd. for CjaHlrOa: C, 71.10; H, 5.22. 
Found: C, 70.94; H, 5.49. f Yellow-green crystals (82%) of the unstable hydrobromide of IIc, m.p. 118-123' dec., sepa- 
rated a t  once from the hydrogen bromide-acetic acid solution. Material washed with acetone was titrated; neut. equiv. 
calcd. for C11HlrO,.HBr 291.2, found 291.6. 0 Reported m.p. 86-87': H. F. Dean and M. Nierenstein, THIS JOURNAL, 47, 
1679 (1925); the acetate, m.p. 107': S.  v. KostanecDki and J ,  Tambor, Ber., 32,2262 (1899). Ir From methanol, m.p. 45.5- 
51', liquid when mixed with IIe; reported m.p. 51.3 : P. Pfeiffer and L. Wang, Z .  engev. Chem., 40,990 (1927). Reported 
for the acetate m.p. 46-47'; H. Lindemann, et el., Ann., 456,308 (19271. Reported m.p. 48-50'; G.  N. Vyas and N. M. 
Shah, Org.  Syntheses, 31, 90 (1951). The acetate was evaporativelv distilled in vacuo and crvstallized from petroleum ether 
(30-60'). Anal. Calcd. for Cl1HIzO4: C, 63.45; H, 5.81. : 

e Reported m.p. 53-54': ref, 6. 

tic acid and polyphosphoric acid2 are given together 
with the reaction conditions used. 1,2,3,4-Tetra- 
methoxvbenzene could not be acetylated with this 
reagent. 

The assistance of grants from the National 
Science Foundation and from the University Re- 
search Fund is gratefully acknowledged. 

Experimental3 
1,2,3,4-Tetramethoxybenzosuberone (Ic).-2,3-Dimeth- 

oxy4hydroxybenzosuberonel was treated with diazotized 
sulfanilic acid4 and the red dve was reduced with sodium 
hydrosulfite to  l-amino-2,3-~imethoxy-Q-hydroxybenzosu- 
berone (32%), m.p. 72.5-78 . After five crystallizations 
from aqueous methanol it formed golden long thin rods, 
m.p. 76-78.5'. 

Anal. Calcd. for C13H1701N: C, 62.13; H, 6.82. Found: 
C ,  61.85; H ,  6.81. 

The N-acetyl derivative melted at  144-145' after repeated 
recrystallization from dilute methanol. The compound was 
soluble in dilute potassium hydroxide, insoluble in 5% hy- 
drochloric acid and gave a deep purple ferric chloride test. 

Anal. Calcd. for C15H1906N: C, 61.42; H, 6.53. Found: 
C, 62.05; H, 6.65. 

Oxidations of the aminophenol gave the quinone. By 
decantation of a hot cyclohexane solution from insoluble 
matter bright red crystals (38%), m.p. 76-83.5", were ob- 
tained pure enough for rapid reduction over platinum. 
Four crystallizations of the quinone from cyclohexane gave 
bright red crystals, m.D. 79-81 ". 

Anol. Caicd. for C~sHiaOj: C, 62.39; H ,  5.64. Found: 
C,  62.34; H ,  5.70. 

Catalytic hydrogenation at  room temperature over 
platinum gave 1,4-dihydroxy-2,3-dimethoxybenzosuberone 

(2) P. D. Gardner, THIS JOURNAL, 76, 4550 (1954). We wish to  
thank Dr. Gardner for communications prior to  publication of this 
work. 

(3) Melting points are uncorrected. 
(4) L. C. Anderson and W. E. Bachmann, "A Manual for the Or- 

ganic Chemistry Laboratory," John Wiley and Sons, Inc., New York. 
N. Y., 1953, PP. 124-127. 

( 5 )  E. Grandmougin and 0. Michel, Rm., 26, 9x4 (1892). 

Found: C, 63.51; H, 5.95. 3 Not identified. 

(84%), m.p. 113-134'. Purification from cyclohexanoe 
gave long thin canary-yellow prisms, m.p. 130.5-134 , 
which produced a deep green color with ferric chloride. 

Anal. Calcd. for C13H1605: C, 61.89; H, 6.39. Found: 
C, 62.17; H ,  6.55. 

The hydroquinone in 10% sodium hydroxide was treate? 
with dimethyl sulfate to  yield IC (70%), m.p. 76.5-80 
After sublimation at  110-120" (bath temperature) (0.3 
mm.) and crystallization from dilute ethanol and from 
cyclohexane, microscopic flat prisms, m.p. 85-88', negative 
to ferric chloride, were obtained. 

Anal. Calcd. for Cl6HZaO6: C, 64.27; H, 7.19. Found: 
C,  64.17; H, 7.06. 

Hydrogen bromide-acetic acid' on IC gave (75%) an 
orange oil soluble in 5y0 sodium hydroxide. The com- 
pound gave a strong black ferric chloride test but resisted 
crystallization. An attempt to prepare the acetate pro- 
duced a colorless oil insoluble in 10% sodium hydroxide 
which failed to crystallize after evaporative distillation 
a t  140-145' (bath temperature) (0.13 mm.). 

2-Ethoxy-3-methoxyacetophenone (IIh).-The cleavage 
product from IIa with diethyl sulfate gave IIh (90%). 
The colorless oil for analysis boiled a t  93' (0.75 mm.).  

Anal. Calcd. for C11Hla03: C, 68.02; H ,  7.27. Found: 
C, 68.35; H, 7.34. 

The phenylhydrazoae formed long thin needles from 
efhanol, m.p. 113-114 , but soon turned reddish-brown in 
air. The p-nitrophenylhydrazone formed ogolden yellow 
short thin prisms from ethanol, m.p. 91-93 . 

Anal. Calcd. for C17H1804N8: C, 61.99; H ,  5.82. 
Found: C, 61.45; H,  5.93. 

Permanganate oxidation of IIh gave 2-ethoxy-3-methoxy- 
benzoic acid, m.p. 49-52", reported6 m.p. 52-53'. 2- 
Ethoxy-3-methoxyhenzamide formed Oas long thin prisms 
from cyclohexane, melted a t  119-121 . 

Anai. Calcd. for C1~H13O8N: C, 61.52; H, 6.71. 
Found: C, 61.73; H, 6.60. 

2-Ethoxy-3,4-dimethoxyacetophenone (Hi) .-Analogous 
to  the above, IIi was obtained from the cleavage product of 
IIb in 93% yield. For analysis a cut b.p. 113' (0.55 mm.) 
was collected. 

A&. Calcd. for ClrHlsOa: C, 64.27; H, 7.19. Found: 
C ,  64.58: H, 7.06. 

(6) T. Reichetein, Hclu. Chim. A d o ,  10, 396 (1927) 




