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condenser, and dropping funnel were added 200 ml. of ben-
zene and 13.2 g. (0.07 mole) of 2-chloroethyl vinylphosphono-
chloridate. To the stirred solution were added over a period of
20 min., a solution of 6.7 g. (0.21 mole) of methanol and
7.1 g. (0.07 mole) of triethylamine in 50 ml. of benzene.
The reaction was exothermie. The cooled mixture was freed
of amine hydrochloride by suction filtration, the solid was
washed with three 50-ml. portions of benzene, and the
filtrate was shaken with solid sodium carbonate and again
filtered. The solvent was removed by distillation at reduced
pressure. The residue was fractionated in a 6-in. Vigreux
column. The yield of liquid distilling at 82-85° (1 mm.)
was 9.5 g. (74%,).

Anal. Caled. for C;H,ClO;P: P, 16.8. Found: P, 16.6.

2-Chloroethyl N ,N-dimethyl-P-vinylphosphonamidate. In
a 1-l., threc-necked flask fitted with a mechanical stirrer,
reflux condenser, a calcium chloride drying tube, and drop-
ping funnel were placed 94.5 g. (0.50 mole) of 2-chloroethyl
vinylphosphonochloridate and 300 ml. of benzene. A solu-
tion of 22.5 g. (0.50 mole) of dimethylamine and 50.5 g.
(0.50 mole) of triethylamine in 80 ml. of benzene was pre-
pared by bubbling gaseous dimethylamine into a chilled
mixture of the other two components. The solution of
amines was added to the phosphonochloridate solution with
cooling and stirring. The amine hydrochloride was removed
by suction filtration, the solid being washed with benzene
several times. The filtrate was stirred with solid sodium
carbonate for 30 min., and then the mixture was refluxed
1 hr. After filtration, the solution was freed of solvent by
distillation, first at atmospheric pressure and then under
reduced pressure, keeping the pot temperature below 130°.
The residue was fractionated in a 6-in. Vigreux column at
1 mm.,, giving 65 g. (669, yield) distilling at 107-110°,
and 17 g. of residue. The product was redistilled at 118.5-
119.5° (1.5 mm.).

Anal. Caled. for CeHsCINO,P: N, 7.09; P, 15.7. Found:
N, 7.04; P, 15.3.

Diethyl 1(and 2)-propynylphosphonate. Commercial grade
diethyl phosphite and propargyl bromide were redistilled
just prior to use. In a 200-ml., three necked flask fitted with
a water bath, reflux condenser, dropping funnel, and ther-
mometer were placed 20 ml. of tetrahydrofuran, whick had
been dried and redistilled over sodium, and 25 g. (0.21 mole)
of propargyl bromide. In the funnel was placed a solution
prepared from 4.6 g. (0.2 g.-atom) of sodium, 27.6 g. (0.2
mole) of diethyl phosphite and 26 ml. of tetrahydrofuran.
The addition was carried out over a period of 20 min., the
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temperature of the stirred mixture rising to 40°. The sus-
pension was refluxed 1 hr. It was then cooled, filtered under
suction, the solid washed with acetone, and after 1 hr. the
filtrate was refiltered. The crude dried sodium bromide
weighed 15 g. (73% yield). A few crystals of hydroquinone
were added to the filtrate, which was then freed of solvent
by distillation at atmospheric pressure and finally at re-
duced pressure, keeping the pot temperature below 115°,
The residue was fractionated in a 6-in. Vigreux column at
1 mm,, giving 2.9 g. distilling at 45-88° and 12.7 g. (36%
vield) at 99-115°. There was 13 g. of polymeric residue.
Redistillation of the main fraction gave 7.9 g. coming off
at 105.5-110.0° (1 mm.).

Anal. Caled. for C;H;;O,P: C, 47.71; H, 7.43; P, 17.6.
Found: C, 47.85; H, 7.49; P, 17.1.

The product gave a very deep wine-red color when treated
with two volumes of a solution of 0.5 g. of 3,5-dinitrobenzoic
acid in 10 ml. of 29} sodium hydroxide. This indicates the
presence of an active hydrogen compound.’® The material
also gave a moderate quantity of a white precipitate when
treated with 2-10 volumes of a half-saturated solution of
mercuric cyanide in 29, sodium hydroxide. The precipitate
was probably the mercury derivative of diethyl 2-propynyl-
phosphonate. No precipitate was given by diethyl phos-
phite or diethyl ethylphosphonate. Previously reported
constants of diethyl 1l-propynylphosphonate are!?: b.p.
108-110° (2.1 mm.) and 98-1003° (2 mm.); 735 1.4449.

Absorption spectra. Measurements on methyl 2-chloro-
ethyl vinylphosphonate and 2-chloroethyl N, N-dimethyl-
P-vinylphosphonamidate were made with a Beckman model
IR-4 spectrophotometer. With diethyl propynylphospho-
nate, a Perkin-Elmer Model 21 instrument was used. All
data were obtained on the compounds in chloroform solu-
tion.
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Through the cvelization of 1-acetonyl-2-(3-alkoxyphenoxy)pyridines the first derivatives of the new prido[2,1-b)benz[f] [1,3]
oxazepinium system have been prepared. The difficulty encountered in the eyclization may be explained in terms of izinium-
oxonium resonance. Evidence for the existence of such resonance in the 1-methyl-2-phenoxypyridinium system has been

presented.

The success met with in the cyclization of some
benzylpyridinium salts (I) to the new morphan-

(1) For the preceding communication of this series, see
J. Org. Chem., 26, 2231 (1961).

A part of this work originally appeared as a letter to the
Editor, Chem. & Ind., 1126 (1959).

(2) Monsanto Chemical Co. Fellow, 1959-1960. This re-
search was supported in part by a research grant (NSF-
65215 of the National Seience Foundation.

thridizinium system (II)? raised the question
whether other groups or atoms might replace
the methylene bridge connecting the aromatic
rings. The 2-phenoxypyridinium salts were selected
for the first study since the required 2-phenoxy-
pyridines are readily prepared, and the final ring

(3) K. B. Moser and C. K. Bradsher, J. Am. Chem. Soc.,
81, 2547 (1959).
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system (IV) would be a new one, likely to possess
interesting properties.

It was found the 2-phenoxypyridine could be
easily quaternized with iodoacetone, yielding the
expected l-acetonyl-2-phenoxypyridinium (II1. R
= CH;) iodide. The iodide was converted to the
chloride which (without purification) was refluxed
with hydrochloric acid under conditions analogous
to those found adequate for the cyclization of 1-
acetonyl-2-benzylpyridinium chloride. None of the
expected pyridobenzoxazepinium salt (IV) was ob-
tained. While there was no evidence that the
desired pyridobenzoxazepinium salt was not too un-
stable to exist under the conditions of the cycliza-
tion, it seemed more likely that the failure was due
to a novel type of resonance to which we refer as
izinium-oxonium resonance, The benzylpyridinium
salt (I) is a diarylmethane derivative, while naively
considered, the phenoxypyridinium system (III)
belongs to the usually reactive class of diaryl ethers.
A consideration of the possibility for resonance
makes 1t clear why the phenyl group attached to
the oxygen atom should actually be less reactive
toward electrophilic attack than that connected to a
methylene group. The resonance form expressed by
formula Va is probably the most important, but
some contribution to the hybrid must be made by

form Vb.
+
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Izinium-Oxonium Resonance

Clearly, even a partial positive charge on oxygen
would deactivate the phenyl nucleus in a way that
has no counterpart in the benzylpyridinium system.

The existence of this inhibition has been demon-
strated in a model system. In acetic acid soution
2-phenoxypyridine reacted rapidly with bromine
affording 2-(4-bromophenoxy)pyridine in 487,
vield. Under conditions even more vigorous, the
corresponding methiodide (V. R = CHj), on treat-
ment in acetic acid with an excess of bromine, ap-
peared to be unreacted and titration showed that
989, of the bromine was still present. While this
experiment demonstrated effectively the reality of
the deactivation, it raised the interesting question
whether if electrophilic substitution of the quater-
nary were forced, substitution would occur at the
meta or the ortho-para positions.
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Nitration of 1-methyl-2-phenoxypyridinium ni-
trate yielded a product which was demonstrated to
be 1-methyl-2-(4-nitrophenoxy)pyridinium nitrate.
The 1-alkyl-2-oxypyridinium group thus shares
with the halogens the property of inhibiting substi-
tution while at the same time being ortho-para
directing. A number of aryloxypyridines were pre-
pared in the course of this study.

If one accepts the hypothesis that deactivation of
the phenyl ring is responsible for the failure of the
original cyclization attempt, two methods are sug-
gested by which this deactivation might be over-
come. The first and more obvious of these two
methods is the introduction of an alkoxyl group para
to the position of expected eyelization. It had been
observed?® earlier in the benzylpyridinium (I)
cyclizations that the presence of a methoxyl group
para to the point of cyclization not only accelerates
greatly the cyclization of 1l-acetonyl-2-benzyl-
pyridinium salts (I. R = CH;), but also makes
possible the cyclization of the 1-phenacyl analogs
(I. R = C¢H;) which do not undergo cyclization in
the unactivated state.

Quaternization of 2-(3-methoxyphenoxy)pyridine
with iodoacetone yielded 1-acetonyl-2-(3-methoxy-
phenoxy)pyridinium iodide (VI).

5
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Conversion of the iodide salt (VI) to the corre-
sponding chloride, followed by refluxing in concen-
trated hydrochloric acid for twenty-four hours,
yielded the desired 3-methoxy-12-methylpyrido[2,1-
blbenz[f][1,3]oxazepinium (VII) salt (29%), iso-
lated as the perchlorate. Evidence that cyclization
has indeed occurred is afforded by infrared data
showing the disappearance of the carbonyl absorp-
tion at 5.75 u, and the disappearance of all but very
weak absorption in 13.3—-14.3 u region, indicating a
transition from 1,3-disubstitution to 1,2,4-trisubsti-
tution in the phenyl nucleus.* The ultraviolet absorp-
tion spectrum (Fig. 1) affords evidence that there is
a significant increase in conjugation, as would be ex
pected when the aromatic rings are joined by a
double bond. Hydrogenation of the new oxaze-
pinium salt (VII) resulted in an uptake of slightly
over five moles of hydrogen, but the product could
not be crystallized and decomposed on attempted
distillation.

The second method which was used (in conjunc-
tion with the first) to overcome the deactivating
effect of the izinium-oxonium resonance was more
novel. Methyl groups were introduced in the

(4) L. J. Bellamy, The Infrared Spectra of Complex Mole-
cules, Second Edition, John Wiley and Sons, Inc., New
York, N.Y., 1959, p. 78.
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Figure 1

pyridinium moiety of the quaternary intermediates
either ortho or para to the oxygen bridge. As can be
secen from Table I the effect of these substituents
was dramatic. The observed increase in yield is
almost certainly due to the effect of the electron
release from the methyl group in diminishing the
partial positive charge on the oxygen bridge, for

introduction of a methyl group meta to the oxygen

atom is without beneficial effect.

TABLE I
Pyripo[2,1-b]BENZ[f][1,3]0XAZEPINIUM PERCHLORATES
Rg Ra
R, / 0] Ry R, (¢) Ry
U=
N _
BT e, coR, R o- R,
VIII Clos %
Quant. Cyclization
Yield, Time, Yield,
R R, R, Ry R % Hr. %
— — — — CH, 73 2284 0

— CsHs 39 96 0
OCH;

— — — CH; 84 24° 29
— — — OCH:; CeHs 100 48¢ 0
— — — OCH; CH; 91 3 11
CH; — — OCH; CH; 98 24 55
— CH; — OCH; CH; 33 24 4
— — CH; OCH: CH; 46 24 47

2 Yield at 4 hr. was zero. ® Four hr. 18%, 49 hr. 99.
¢ Failed also at 4, 8, 26 hr.

One additional observation from Table I is that
phenacylpyridinium salts (Rs = C¢Hs) could not be
cyclized even when a methoxyl group was present
in a position where it should bring about activa-
tion. This is in contrast to experience in the cycliza-
tion 1-phenacyl-2-benzylpyridinium salts (I. R =
CeH;) in which introduction of a methoxyl group
in the corresponding position made it possible for
ring closure to occur. This is further evidence of the
effectiveness of izinium-oxonium resonance in
inhibiting electrophilic substitution reactions.
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The major interest in the new heterocyclic sys-
tem is that the central nucleus may achieve some
degree of aromatic character through izinium-
oxonium resonance (X),

=)

/l/o = /O

X

While the Fisher-Hirschfelder models of the new
system indicate a somewhat warped ring structure
the approach to planarity is evidently close enough
to permit the central nucleus to serve effectively in
conjugating the terminal nuclei (Fig. 1).

As the preparation of the required phenoxypyri-
dines is easily accomplished,® several members of
the new series of pyrido[2,1-b]benz[f]oxazepinium
salts can be regarded as readily available compounds.

EXPERIMENTAL®

2-ArylozypyridinesS® A mixture containing 2 molar equiv-
alents of the phenol and 1 each of the 2-bromopyridine and
anhydrous potassium carbonate in a round-bottom flask,
equipped with a reflux condenser, was heated in a Wood’s
metal bath for 3 hr. at 200-210°. At the end of the reaction
period the mixture was diluted with water and made strongly
alkaline by the addition of potassium hydroxide. The mix-
ture was extracted with ether and the ethereal extract dried
with magnesium sulfate. The ethereal solution was concen-
trated and the residue purified by vacuum distillation. The
results of these experiments are summarized in Table II.

Quaternization of 2-aryloxypyridines by reaction with iodo-
acetone or phenacyl bromide. The aryloxypyridine was mixed
with a 5-109, excess of the halide and allowed to stand in a
stoppered flask in the refrigerator. When the halide was
phenacyl bromide, the reactants were first heated on the
steam bath until the solid halide had melted. After the in-
dicated reaction period (Table III), ethyl acetate was added
and the insoluble salt, if not already crystalline, was induced
to crystallize by stirring, and scratching the walls of the
flask. The product was usually recrystallized from methanol
or methanol-ethyl acetate. Except as noted all melting
points were taken on the Fisher-Johns block. The reported
melting points (Table III) are for the analytical sample, but
the product obtained in the reported yield melted in no case
more than 7° (average 3°) below the analytical sample.

3-Methoxy-12-methylpyrido|2,1-blbenz(f][1,3] oxazepinium
perchlorate (IX. Ry = OCH;, R; = CH;). To a solution con-
taining 7.7 g. of l-acetonyl-2-(3-methoxyphenoxy)pyridin-
ium iodide in 190 ml. of water, 10 ml. of coned. hydrochloric
acid was added and the acidic solution stirred for 5.5 hr. with
thoroughly washed silver chloride, freshly prepared from 9 g.
of silver nitrate. After removal of the silver halides by filtra-
tion, the filtrate was concentrated under reduced pressure.
The yellow residue was dissolved in 40 ml. of coned. hydro-

(5) (a) R. R. Renshaw and R. C. Conn, J. Am. Chem.
Soc., 59, 297 (1937); (b) A. J. Hill and W. S. McGraw, J.
Org. Chem., 14, 783 (1949).

(6) Except as noted all analyses were by Dr. A. Schoel-
ler, Kronach, Germany. Ultraviolet spectra were taken in
05% ethanol using 1 em. matched quartz cells in the Warren
Spectracord (W) or the Cary Spectrophotometer (C). All
boiling and melting points are uncorrected. Melting points
were determined by use of the Fisher-Johns block (FJ) or
the Mel-Temp Capillary apparatus (MT).
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TABLE II
2-ARYLOXYPYRIDINES
R,
0. R
ol
C H N
R: R; Yield, 9y B.P. Mm. Formula Caled. Found Caled. Found Caled. Found
—_ OC,H; 65 107-109 0.3 CizHi3NO;, 72.54 72.31 6.09 6.10 6.51 6.73
3-CH; OCH; 76% 109-134 1.1-1.3 C;3H;3NO, 72.54 72.12° 6.09 6.22 6.51 6.51
4-CH; OCH; 69 173-174 7 CisHisNO; 72.54 72.19° 6.09 5.88 6.51 6.60
5-CH; OCH; 79¢ 174-175 6.3 Ci:Hy;3NO, 72.54 72.24% 6.00 6 25 6.51 6.56
6-CH; OCH; 71@ 131-132 1 CisHi;sNO, 72.54 72.13b 6.09 6.25 6.51 €.43
— Br 67 144-146 4¢ CiHsBrNO 52.82 53.01 3.22 3.36 5.60 5.59

? Yield allowing for 22-33%, recovery of halide. The required methyl-2-bromopyridines were prepared by the general
method of F. H. Case, J. Am. Chem. Soc., 68, 2574 (1946). ® Ref. 7 © The analytical sample crystallized from methanol, m.p.

57-58°,

chloric acid and the mixture allowed to reflux for 24 hr.? The
acid was removed under reduced pressure and the brown
residue taken up in methanol. The perchlorate was precipi-
tated by addition of 729, perchloric acid as olive crystals,
m.p. 245-250°. The analytical sample crystallized from
methanol as irregular olive-colored clusters, m.p. (FJ) 262-
263°. Amax (log €): 248(4.05), 288(4.08). Amin: 233(3.95)
266 mu (3.83).

Anal. Caled. for CisHyyCINOs: C, 53.03; H, 4.15; N, 4.12.
Found: C, 53.26; H, 4.01; N, 4.17.

The product was found to take up 5.35 moles of hydrogen
in the presence of Adams catalyst. An attempt to purify the
product (as the free base) by vacuum distillation resulted in
almost complete decomposition.

3-Ethoxy-12-methylpyrido|2,1-blbenz(f][1,3)oxazepinium
perchlorate (1X, Ry = OCyH;, R; = CHs). The chloride ob-
tained by the silver chloride method from 8 g. of 1-acetonyl-
2-(3-methoxyphenoxy)pyridinium iodide was cyclized by re-
fluxing it for 3 hr. in 40 ml. of coned. hydrochlorie acid. The
product which was isolated as the perchlorate, consisted of
small yellow crystals, m.p. 185-187°, yield 0.8 g. (119)). The
analytical sample crystallized from methanol as yellow-green
platelets, m.p. (FJ) 191-193°, Anax (log ) 288(4.03), shoulder
at 245. Amin 266 mu (3.85) shoulder at 235 mu.

Anal. Caled. for CieHisCINOs: C, 54.32; H, 4.56; N, 3.96.
Found: C, 54.57; H, 4.79; N, 4.05.

3-Methoxy-6,12-dimethylpyrido{2,1-b]benz{f][1,3)ozazepin-
tum perchlorate (IX, R; = Ry = CH;, Ry = OCH;). The cy~
clization of the chloride salt obtained from 8.0 g. of 1-ace-
tonyl-2-(3-methoxyphenoxy)-3-methylpyridinium iodide
was carried out by refluxing it for 24 hr. in concd. hydro-

chloric acid. The perchlorate (3.95 g.) was precipitated as a |

vellow solid. One gram recrystallized, yielded 0.85 g. (47%)
of yellow material, m.p. 234-238°. The analytical sample
was obtained from methanol as tiny light-yellow needles,
m.p. (MT) 238.5-240.5°. Amax (log €): 248(4.03), 286(3.91),
343(3.34). Amin 231(3.88), 271(3.84), 322 mu (3.26).

Anal. Caled. for CgH;¢CINOs: C, 54.32; H, 4.56; N, 3.96.
Found: C, 54.29; H, 4.52; N, 3.97.

(7) Analysis by Galbraith Laboratories, Knoxville, Tenn.

(8) Analysis by Drs. Weiler and Strauss, Oxford, England.

(9) Cyclization experiments identical in every respect
except that the refluxing periods were 5 hr. or 48 hr., yielded
18¢% and 9%, respectively.

(10) The spectral data reported earlier (ref. 1) for this
substance are erroneous.

3-Methoxy-7,12-dimethylpyrido2,1-blbenz[ f]111,3]oxazepi-

nium perchlorate (IX, Ry = R; = CH;, Ry = OCH,). Start-
ing with 7.0 g. of l-acetonyl-2-(3-methoxyphenoxy)-4-meth-
vlpyridinium iodide and using the exact procedure used in
making the 6,12-dimethyl analog (IX, R; = R; = CH;, Ry
= OCHj), 14 g. (23%) of an olive-colored powder, m.p.
197-207°, was formed. Twice recrystallized from methanol
it afforded 0.25 g. (49) which was not improved on further
recrystallization. The analytical sample consisted of feath-
ery buff-colored needles, m.p. 241-241.5°. A (log e):
244(3.99), 286(3.96). Amia: 234(396), 267 mu (3.80).

Anal. Caled. for CisHisCINOs-1/,CH,OH; C, 53.95; H,
4.74; N, 3.87. Found: C, 53.74; H, 4.49; N, 3.64.

3-Methoxy-8,12-dimethylpyridol2,1-blbenz{f][1.3]orazepin-
tum perchlorate (IX. Ry = Ry = CH;, Ry = OCH,). From 8
g. of l-acetonyl-2-(3-methoxyphenoxy)-5-methyvIpyridinium
iodide following the general procedure, 5.7 g. of greenish
brown powder was obtained. Recrystallization of 4.5 g. of
this material from methanol gave 3.1 g. (65%), m.p. 180-
183°. The analytical sample was obtained as irregular an-
ber needles, m.p. (MT) 198-200°. A (log €): 223(4.02),
246(3.93), 202(3.93). Amin 235(3.91), 267 my (3.67).

Anal. Caled. for CisHi¢CINOs: C, 54.32; H, 4.56; N, 3.06.
Found: C, 54.31; H, 4.84; N, 3.82.

Bromination of 2-phenoxypyridine. A solution of 2.0 g. of 2-
phenoxypyridine in 25 ml. of glacial acetie acid was cooled at
-5 to —10° while 2.4 g. of bromine was added dropwise.
Stirring was maintained during the addition and afterward
until a period of 1 hr. had elapsed. The solution was neu-
tralized with alkali, diluted, and extracted with cther. The
extract was dried over magnesium sulfate, concentrated and
the residue distilled. The produet, 1.4 g. (489), was a color-
less liquid, b.p. 116-118° (0.9 mm.), lit.,» 122-123° (1 mm.)
and gave an infrared spectrum identical with that of 2-(4-
bromophenoxy)pyridine prepared from 2-bromopyridine and
phenol.5®

For further confirmation the bromophenoxypyridine was
converted to the methiodide. The analytical sample of 1-
methyl-2-(4-bromophenoxy) pyridiniwin fodide consisted of
light orange crystals, m.p. (FJ) 207-208°. The methiodides
obtained from the bromination produet and from an authen-
tic sample of 2-(4-bromophenoxy)pyridine® showed no sig-
nificant melting point depression.

Anal. Caled. for C;;H,;BrINO: C, 36.73; H, 2.84; N, 3.57.
Found: C, 36.84; H, 2.75; N, 3.57.

1-Methyl-2-(3-bromophenoxy) pyridiniuns  iodide was oh-
tained by reaction of methyl iodide with 2-(3-bromophe.
noxy)pvridine as cream-colored crystals, m.p. (FJ) 148-150°-



3277
LVII

TION. X

. CHYDRA

AROMATIC CYCLODE

1961

"PTEMBER

SEPTE

i N, 3.57.
36.73; H, 2.84; N,
f C12H“BrIN06:QCy dinium
d. for ; N, 3.60. TN
=y e Anal'cc a;%.77} H, 2.89; 1\}’ I_mezhyl-é'?’}i’ eggﬁi{g}y/ridlnlufl
g—ﬁ: = Found: Jd bromination ? l_methyl'Q-p teic a(;id at 5_16 1
27 % Attemﬁ«)te&ctlv 500 m%.o(;nl of glacial ase bromine—glaclas
gE odide. IExs L d in o 8 ml. o ture wa
) XS 20 . solve g ‘hile 12. era
Elagaears I8¢ £ 25 jodide N i?oilswas stirred “;&ded and g?&rt:gldpition of 3{?@
ZleBi= > 7% 08 20 29 F2E The solut lution was L hr. After a in 100 ml.
3 . o ¢ =7 5 . id solu level for N iodide i . re-
A £ 2 acetic ac the same otassium solution
= S 2 intained at_ 12 g. of p hiosulfate f the
e £° malnta lution and dized t (98%) o
Z NEEED w Eex tarch solu ith Standar. t of 0.381 g duced. If
; —rwg‘a“?“? . ~ &' of & itration wit wivalen ioinally introdu 4
TIZE . el ° = g ) titra f the eq N inally : ion wou
< : elacioe) = water sence o mine orig titration P
R g W5 led the pres le) of bro urred the “hromine
©] SEZ vea.e (.0024 mo ination had oce parent : the
RS 0.387 g. brominat ole) of ap ion by
Lo g 3 complete.monoo 129 g. ('0008~n(11jne from the a:;ded.
222X ~eoe =22 indlcat?d tion of fre'e 10 f bromine a ‘de was pre-
LS < © < il have the hberat‘ol equivalent of bro: m dodide w a;% p .
=) - <+ = e @ due to t lecular ridiniu Xy)pyri-
S s 1f of a mo trophenozy) py itrophenoxy h
g~ 2 t ha ~nitrop : -(4-ni . The
ia Tx S E firs 1-Methyl-2-(4-n1 by refluxing 2-( dide and ethell‘l nol,
= ez E 2 = in 469 vield by f methy! io from metha
T 2HRERES S P g ared in 1:2 mixture o den platelets
Flhdssds ER dine!t with Jle formed golde 10; N, 7.82.
&} 2/;'5 b Ivtical samp -5 24 H, 3. Y
S22 analy —237°. VO,: C. 40. s
8 i m.p. (MT) 125215 for CWH”,I%OQ'OJ:-, trate was pre-
Z 8 o0 T 5< l"\: g % % % g Anaz~ga40 55; H, 3'2% Lo;wpyr{dl‘niumd;;z through Af\;\‘
g Elg sEaaad EEc d: G, 40.55; H, enozy he io ith nitrate
= Elav=ss ® %% o Extg Foun -(4-nitrop noft with ni
= o N ZEEEZ Z 2T ~Methyl-2-(f-ni r solution ¢ aturated v : nee-
: <|¥eER E5tg cd b pasing on-cxchange rmed long light-yellow
ol SZ¢3 ared b) ion- e
3 O mEEZ S £z P lite TRA-401 i al sample fofm_174.5°- 75- N, 14.33.
s RPFEgsnes 2 225 ber The analytie p. (MT) 174 9.15; H, 3.75; N,
> B 5“3‘5[\.1 woooooo w:‘«c.z‘ ions. thanolm"A* + C, 49, s
& st - 50?¢v‘ﬂ<‘ = oep o from e HiiN:0e: C, re-
- = 23223 EEEZ dles : d.forC‘?», ‘N 14.21. o . 2.dEWaS.p .
& o | e <2 ==z Anal. g‘tlfg.oo; H, 3.79; N’OIQ)P?/ridzmum Zgiy)pyridm?l
2 g5 2 Found’: C, 1-2-(3-nitrophen 2_(;>,-nit1”0Ph§3n nd methyl io-
& - “as < Z-JIeth‘Z{_ 1d) by reﬂlllxmg f methanol a dark yel-
2 S cxse Ry red (69% yie ith a mixture thanol-cther gave
NC;?»"CC.V:' SEEE -2 days witk e
- 2522 R55% % i I o8 021‘\('1&;‘””&“0;1Qf;?r—n222-5°' 24; H, 3.10; N, 7.82.
= = %»—'—32?21"5“ o3, 5 dide. Recrys .(FJ) 22 $,0:: C, 40.24; H,
= ; g ":HE—...:E::_E o= £ 2 - needles, m.p IN,Oq: C, . ¢
‘ S | Z== 222 Bl e A low nee Ci:Hu 7. 775, ation o
g ; oo t533 Found: C, 40.59; sypyridinium dide®™ in water, s no fur-
< ! = = = & -2-phenoxy T ium io il there was .
o ! = & o= -Methyl cvpyvridin ‘ise unti r filtration
=T & 1- 2-phenoxyps dropwise ed by i
g i 5 gT Ll thyl-2-p as added drc ‘48 remov itrate re
& g =222 l-meth; ion was . Was Temove nitra
z 1 ; 2 L: » t=Z & nitrate Slo_lc‘il.ttl;fnq\«he Silv(frzloilgfox\' p)'rlcjl(lnlllg;u de nitratet’
= ‘ : ' = = - = I turbidity. -methyl-2-pl ‘the water. iments but
a . I=nu- ® 1FE ER-! thzr the crude 1 m vaporation of tration eXperlmitaHiZa‘
£ S|82EE T o 552 o ed by vacuum e1=ed for the nlbtqined by recn} Ny crys-
E | EERT o4 £ 352 ored by as used for tf : s cry
& = | = dhdods =5 BEo%  cove L16-118°, was ! purity was o cther) as colorle
| CEREXER YIS il of anabtlcah 1 acetate (or 11.29
© , frerpieri et 5 P=F materi anol-et via . 7N .29,
= - St o T (. 0.2 C, 58.06; N, 4.87; N,
T ; hhe | iEE? tals, m.p. lf‘d for CiHiuX, 1112, . itrate. Two
= Pl oo EEEEY Y 257y Anal. Ca5§ 38; H, 4.97, I\}z no:cyzh/rz'dz?m2‘".21:1 nitrate in
NSy ~ - Yo T = . . ) 2. E T
S %/U % SRS nel= P20 = ‘; Found: C.’ of 1'"265}12/}21-21% ;henOX}'p§ ;ﬂldcl)r:gaining 5 dro?s
O L ESRE “itration -methyl-2- =15 ¢ ‘he nitric aci
s S 3?74 Nitra crude 1‘.“ id (sp. gr. = 20 hr. The nitr L
\_/ ®>< 5= =5 gramls Ooffconcd. nit‘r}; afﬁ Seﬂuxed for Zdot}}lw residue (t;r%sg?te
wvsloi‘Z?‘v‘é 20 ml. ic acid was essure and t 9 g. of whit
ge RN [PERB oy <25 g f coned. su(l}[f‘l‘l;der reduf‘efi };{;;e vielding }?{.%roghlorlc acid
I~ =2 \ - I3t was remove hanol-ethyl ac all amount of h; um evapora-
=~ i == é = lized from et 5-167° A sma noved by vacu sed through
= | i clr‘v:tals, m-pé?ic excess acid .renwater and Pa?si Concen-
. = dicsolved in itrate ion.
= ~ B e Z‘ = t = was {deod al'it was dlssoheddléd with n]tl‘&t(‘ 1lre Vie]ded a
7 l -l ok i o S tion. The Sﬁﬂ 401 resin 10(1% reduced prgss}rom“ ethag(ﬂ
g TE S i A : nde -stallize e-
= EEET \nberlite solution u R erysta ave no de
= | ERa tration of the s yhich hEn o product ge suthentic
i . s E355 2 lorless  resi T174.5° (M1 mixed with a m nitrate.
‘ e M__;-:f =5 =C g co lted at 113~5. point '“hen nox}')pyrldlnu'ldentical'
i TITRE =k Ol=z “ g melte of melting (4-nitrophe ials to be i
\ s = 500 X< = oE = pression 1-methyl-2- two materi
~ ‘5 [olelololoRs! [ ; = = ::} qample of tra showed the
| ’ EEE Infrared spec
i = oA
o 2L E
D = = = v. C.
1 L | 2 B2 Dursay, N.
ef g o SISISRRN L5 ,
| e SSEEECEEES P S i, J. Pharm. Soc
NS T3P i and J. Shibusaki,
‘ 222 Takubushi
‘ el S=
‘ LT LY e =
g b6 S
-
|

7(

37 (1952).
72, 1137 (
Japan,



