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The acridizinium ion synthesis has been extended to the preparation of the 8-methoxy and some 7,8- and 8,9-dialkoxy de
rivatives. Cyclization is facilitated by the presence of an alkoxyl group ortho or para to the position where cyclization is to 
occur. 

In earlier communications of this series it was 
shown that homologs4 as well as benzologs6 of the 
acridizinium8 ion II7 could be prepared by cycliz-
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ing the crude quaternary salt formed by reaction of 
an appropriate arylmethyl halide I with picolinic 
aldehyde. I t seemed of interest to attempt the ex
tension of the same general method to the synthe
sis of alkoxyl derivatives of the acridizinium ion II. 
This study was expected to provide information 
concerning the effect of alkoxyl groups on the ease 
of cyclization and to serve as a model for the synthe
sis of more complex compounds related to the proto-
berberine alkaloids.8 

The requisite benzyl halides I were obtained from 
alcohols, prepared by hydride reduction of the ap
propriate acid, ester or aldehyde. While it had 
been suggested earlier that the reaction between 2-
pyridine aldehyde and benzyl halides occurred best 
at room temperature during a reaction period of one 
to three weeks, it now has been found that satis
factory quaternization can be effected in one to 
three hours at steam-bath temperature in the pres
ence of methanol.9 

Cyclization in boiling hydrobromic acid of the 
salt obtained from 2,3-dimethoxybenzyl bromide 
(I, R = R' = OCH3) afforded the expected 7,8-
dimethoxyacridizinium salt (II, R = R ' = OCH3) 
in 75% yield. However the salt from 3-methoxy-
benzyl bromide I, R ' = OCH3, in the same medium 
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for the same period (15 minutes) yielded 8-hy-
droxyacridinium bromide as the only isolable 
product. Hydrochloric acid was found to bring 
about cyclization in good yields and without no
ticeable ether cleavage, and was used in subsequent 
experiments. In addition to proving effective in 
the preparation of the 8-methoxy and 7,8-dimeth-
oxy derivatives, hydrochloric acid served as the 
catalyst in the cyclization to yield the 7,8- and 8,9-
methylenedioxy acridizinium salts. The synthesis 
of the 7,8-dialkoxyacridizinium salts affords a model 
for the introduction of alkoxyl groups into the 9-
and 10-positions10 of the protoberberine nucleus. 

As might have been predicted, the presence of 
alkoxyl groups ortho or para to the position at which 
cyclization is to occur facilitates the cyclization. In 
the one case studied in which cyclization in hydro
bromic acid was used successfully, the 7,8-dimeth-
oxyacridizinium salt was formed in 75% yield after 
only 15 minutes refluxing, while under comparable 
conditions, only a 60% yield of acridizinium bromide 
is formed in an eight hour reflux period. 

Experimental11 

8-Methoxyacridizinium Chloride ( I I , R ' = OCH3; X = 
Cl).—A mixture containing 1.8 g. of m-methoxybenzyl bro
mide,12 0.9 [g. of'picolinic aldehyde and 20 ml. of absolute 
methanol was refluxed for 3 hours. To this mixture 15 ml. 
of concentrated hydrochloric acid was added and refluxing 
continued for 2 additional hours. Vacuum evaporation of 
the solution afforded a yellow solid, which was washed with 
ether and then crystallized from ethanol as very small irregu
lar yellow crystals, m.p. 180-182°. 

Anal. Calcd. for CnHi2ClNO-H2O: C, 63.70; H, 5.32; 
N, 5.32. Found: C, 63.45; H, 4.89; N, 5.38. 

The perchlorate was prepared by adding perchloric acid to 
a water solution of the chloride. Fine yellow needles sepa
rated and were recrystallized from ethanol, m.p. 218-219°; 
Xm81356, 394 and 410 m**. 

Anal. Calcd. for Ci4H12ClNO6: C, 54.29; H, 3.91; N, 
4.52. Found: C, 54.11; H, 3.95; N, 4.63. 

The picrate was prepared from the chloride in ethanol. 
On recrystallization bright yellow crystals were obtained, 
m.p. 233°. 

Anal. Calcd. for C20H14N1O8: C, 53.00; H , 3.12; N , 
12.39. Found: C, 52.69; H, 3.26; N, 12.04. 

8-Hydroxyacridizinium Bromide (II, R' = OH, X = Br). 
(a) By Cyclization in 48% Hydrobromic Acid.—After the 
mixture containing picolinic aldehyde (1.0 g.) and m-meth
oxybenzyl bromide (1.9 g.) in 15 ml. of methanol had been 
refluxed for 1.5 hours the solvent was removed under vac
uum and the residual oil refluxed for 15 minutes with 15 ml. 
of 4 8 % hydrobromic acid. Vacuum evaporation of the acid 
left a yellow solid which was washed with ether and then 

(10) Numbering used in reference 8. 
(11) Ml analyses were by Micro Tech Laboratories, Skokie, IU. 

All melting points were taken on the Fisher-Johns block and are un
corrected. The ultraviolet absorption spectra were measured in 95% 
ethanol solution using a Warren Spectracord spectrophotometer and 1-
cm. quartz cells. 

(12) E. Spath, Monalsh., St, 1965 (1913). 
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crystallized from 9 5 % ethanol as small yellow crystals, m.p. 
250-252°, yield 0.8 g. (37%); Xma* 364, 417 and 472 mM. 

(b) From 8-Methoxyacridizinium Bromide by Ether 
Cleavage.—One hundred milligrams of 8-methoxyacridinium 
bromide was dissolved in a few milliliters of 4 8 % hydro-
bromic acid and the mixture refluxed for three minutes. 
The acid was removed under vacuum and the residue was 
crvstallized from ethanol, m.p. 245-250° (mixed m.p. with 
product from (a) 249°), yield 60 mg. (60%). 

The compound gives an intense dark blue color in the pres
ence of ferric chloride. 

Anal. Calcd. for Ci3Hi0BrXO-H2O: C, 53.08; H, 4.11; 
X, 4.76. Found: C, 53.40; H, 4.14; N, 4.92. 

The perchlorate, m.p. 263-264°, was prepared from the 
bromide in water. I t formed irregular clusters of micro
scopic yellow needles. 

Anal. Calcd. for C,3Hi0ClXO6: C, 52.80; H, 3.41; N, 
4.74. Found: C, 52.45; H, 3.60; X, 4.60. 

The picrate, m.p. 193-195°, was obtained from ethanol as 
yellow powder. 

Calcd." for (Ci9Hi2X4Os)2- C6H3X3O7: C, 49.03; H, 2.53; 
X, 14.30. Found: C, 48.98; H, 2.73; X, 14.46. 

7,8-Dimethoxyacridizinium Perchlorate (II, R = R ' = 
OCH3, X = ClOt).—A mixture containing 1 g. of picolinic 
aldehyde and 2.15 g. of 2,3-dimethoxybenzyl bromide14 in 15 
ml. of methanol was refluxed for one hour. The methanol 
was removed by vacuum evaporation, 15 ml. of 48% hydro-
bromic acid was added, and the mixture refluxed for 15 min
utes. Vacuum evaporation of the acid left an oil which was 
taken up in ethanol. Addition of perchloric acid to the 
ethanolic solution caused the precipitation of an orange 
solid. Recrystallization from ethanol afforded orange nee
dles, m.p. 198-202° d e c , yield 2.24 g. (75%). There was 
no improvement in the melting point on recrystallization. 
Essentially the same result was obtained when the cycliza-
tion was carried out in concentrated hydrochloric acid for 
1.5 hours. The ferric chloride test for phenolic hydroxyl 
was negative. The ultraviolet absorption spectrum was as 
follows: Xmax 260, 302, 372 and 438 mM; Xmln 290, 342 and 
407 HIM. 

Anal. Calcd. for C16HuClNO6: C, 53.33; H, 4.33; X, 
4.30. Found: C, 53.30; H, 4.24; X, 4.27. 

The tribromide salt was formed by addition of bromine 
water to an alcoholic solution containing crude 7,8-dimeth-
oxyacridizinium bromide. The product consisted of red 
crystals, m.p. 130-133°. 

Anal. Calcd. for C16H14O2XBr3: C, 37.54; H, 2.94; X, 
2.92. Found: C, 37.53; H, 3.35; N, 2.92. 

The picrate was formed in ethanol as yellow crystals, m.p . 
152°. 

Anal. Calcd. for C21H16X4O9-V2H2O: C, 52.98; H, 3.59; 
X, 11.75. Found: C, 53.26; H, 3.76; N, 11.86. 

(13) Analysis of the picrate showed definitely that it was not a 
simple 1:1 combination of the acridizinium ion with a picrate anion. 
If one assumes that for every two moles of acridizinium picrate there 
is one additional molecule of picric acid the calculated values are in 
excellent agreement with those observed. 

(14) R. D. Haworth and W. H. Perkin, Jr., / . Chem. Soc, 127, 1434 
(1925). Our sample was prepared from the corresponding aldehyde by 
reduction with lithium aluminum hydride to the carbinol followed by 
treatment with phosphorus tribromide. 

8,9-Methylenedioxyacridizinium Bromide ( I I , R ' = R -
OCH2O, X = Br).—Two grams of 3,4-methylenedioxyben-
zyl bromide (prepared from the alcohol by the method of 
Robinson and Robinson15) was mixed with 1 g. of picolinic 
aldehyde in 5 ml. of dry benzene16 and the mixture heated 
at 80° for three hours. The benzene was decanted from the 
red glass formed, and 50 ml. of concentrated hydrochloric 
acid was added to the viscous salt. This solution was 
heated on the steam-bath for one hour during which yellow 
cr3'stals separated. This product was collected and recrys-
tallized from absolute methanol as yellow needles, m.p. 
260-270°, yield 0.9 g. (31%). The analytical sample 
melted at 270-275° with decomposition and appeared to be 
solvated; Xm„i 258, 377 and 396 m/t. 

Anal. Calcd. for Ci4H10BrXO2-CH4O: C, 53.59; H, 
4.19; N, 4.16. Found: C, 53.63; H, 4.08; X, 3.83. 

The picrate, m.p. 299-300° d e c , was prepared in ethanol. 
Anal. Calcd. for C20Hi2X4O9-V3 C2H6O: C, 53.20; H, 

3.02; X, 11.98. Found: C, 53,46; H, 3.39; X, 12.24. 
2,3-MethylenedioxybenzyI Bromide (I , R - R ' = OCH2O, 

X = Br).—The benzyl alcohol17 (6.61 g.) was converted in 
the usual way to the bromide by the action of phosphorus 
tribromide. The product, m.p. 62.0-62.5°, crystallized 
from ether as white needles, yield 9.24 g. (98%). The prod
uct was not isolated in a state of analytical purity, but had a 
composition approximately that expected. 

Anal. Calcd. for C8HrBrO2: C, 44.68; H, 3.28; Found: 
C, 44.07; H, 3.46. 

7,8-Methylenedioxyacridizinium Bromide ( I I , R - R ' = 
OCH2O, X = Br).—A mixture containing picolinic aldehyde 
(1.5 g.), 2,3-methylenedioxybenzyl bromide (3.0 g.) and 
methanol (2 ml.) was heated on the steam-bath for two 
hours. At the end of this period, 65 ml. of concentrated 
hydrochloric acid was added and heating continued for two 
hours longer. The acid was removed by vacuum evapora
tion leaving a red oil which was washed with ether and sep
arated from the ether by decantation. The oil was dis
solved in propyl alcohol, the solution concentrated and 
cooled, and the red crystals (m.p. 250-254°) collected, yield 
1.8 g. (42%). The analytical sample was crystallized from 
a mixture of methanol and propyl alcohol as clusters of small 
red prisms, m.p. 250-254°; Xma% 318, 387, and 482 m/i; Xmin 
294 and 354 mu. 

Anal. Calcd. for C14Hi0BrXO2-H2O-1ACH4O: C, 51.49; 
H, 4.17; X, 4.14. Found: C, 51.59; H, 4.06; X, 4.16. 

The perchlorate was formed by addition of perchloric acid 
to a water solution of the bromide and recrystallized from 
ethanol, m.p. 260-262°. 

Anal. Calcd. for Ci4Hi0ClXO6: C, 51.95; H, 3.11; X, 
4.32. Found: C, 52.36; H, 3.53; N, 4.28. 

The picrate consists of orange crystals, m.p. 248-249°. 
Anal. Calcd. for C20Hi2X1O9: C, 53.10; H, 2.67. 

Found: C, 53.26; H, 2.98. 
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