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Abstract-Recrystallization of ammonium anthranilate or ammonium salicylate from acetone-hexane results in 
conversion uf the ammonium salts to diace kmeammonium sags. The reaction is general for the ammonium salts of 
amino- and bydroxy-substituted benzoic acids, all of which are converted at least in part to diicetoneammonium 
salts when treated with acetone. Under similar conditions ammonium benzoate is converted to the triacetoneam- 
munium salt. Tlmse reactions constitute convenient laboratory procedures for the preparation of diacetoneam- 
monium and triacetoneammonium salts, and explain the frequent incursion of diicetoneamine and triacetoneamine 
as artifacts when natural systems are extracted with acetone. 

Ammonium anthranilate, C,Hi$J&, is an easily pre- 
pared, well-behaved salt, which can be crystallized from 
either methanol-ether or isopropanol-hexane. It melts 
with decomposition at M&143” and shows carboxylate 
absorption at 152Ocm-’ (Nujol mull). When this salt is 
crystallii from acetone-hexane a new salt, 
Ci~Ha$l&, is obtained. This new product melts with 
decomposition at 125-126“ and now shows both 
carboxylate absorption at 1520cm-’ and additional 
carbonyl absorption at 1712 cm-’ (Nujol mull). 

The NMR spectrum of this new salt is consistent with 
either structure 1 or 2. 

2 

Both possibilities represent products of condensation 
with acetone, with the reaction occurring on the ring 
amino group in 1 and on the ammonium ion in 2. Based 
on these structures one might expect that mesityl oxide 
would react more readily with ammonium anthmnilate 
than does acetone. This did not prove to be the case, and 
it was not found possiWe to effect reaction between 
mesityl oxide and ammonium anthmnilate. 

When treated with concentrated sodium hydroxide 
solution this new product liberates exactly one 
equivalent of ammonia. But this result does not dis- 

tinguish between 1 and 2, since authentic diacetoneam- 
monium salts, e.g. diacetoneammonium tritluoroacetate, 
also liberate one equivalent of ammonia when treated 
with base. The analytical values indicated for N in the 
Experimental Section were obtained by the Dumas or 
Kjeldahl method, but the values indicated for N&’ were 
obtained by alkali treatment and quantitative deter- 
mination of the ammonia liberated. 

For the range of reaction conditions which we 
explored, the condensation reaction proved to be limited 
to acetone. Attempts to obtain comparable reactions with 
butanone-2, with acetophenone or with chloral hydrate 
all failed. 

An attempt to react sodium anthmnilate with acetone 
was also unsuccessful and gave only the recovered 
sodium salt. This suggests that 2 is the correct structure 
for the new salt, and this hypothesis was contlrmed by 
the results obtained when the salt was reacted with 
trifluoroacetic acid. The two products observed were the 
trifluoroacetate of anthranilic acid and diacetoneam- 
monium tritbtoroacetate. The structure of the former 
product was veritied’by its preparation from anthranilic 
acid and tritluoroacetic acid, and the latter product was 
synthesized independently by preparing diacetoneamine 
(2-amino-2-methyl-pentanone-4). using a modification of 
the procedure described by Haeseler,’ and neutralizing it 
with aifluoroacetic acid. 

’ This condensation with acetone is not unique to am- 
monium anthmnilate. Other ammonium salts of substi- 
tuted benzoic acids, to wit p-aminobenzoic acid, salicylic 
acid, p-hydroxybenzoic acid and m-hydroxybenzoic 
acid, form diitoneammonium salts with acetone. 
Ammonium 3-hydroxy-2-naphthoate was also success- 

. fully converted to the diacetoneammonium salt, and 
there are indications that even simpler ammonium salts, 
e.g. ammonium tritluoroacetate, will condense with 
acetone.* There is one report in the literature of the 
successful condensation of ammonium salts of substi- 
tuted benzoic acids, e.g. y-resorcylic acid, with acetone 
to form diacetoneammonium salf~,~“ and salicylic acid 
with acetone and sodium acetate to form a 
triaceu~ nium salt.” In the latter case no reaction 
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was observed in the absence of sodium acetate. In ad- 
dition, salts of both diicetoneamine and triacetoneamine 
(2,2,6,6_tetramethyl4ketopiperidine) have been encoun- 
tered as artifacts during extraction of natural products 
with acetone. or with acetone and ammonium iodide.’ 
However, we have not tried to determine the fuU range 
of applicability of tbis reaction. 

One might, a priori, expect that these acetone 
condensation reactions would bc subject to acid-base 
catalysis and that the ability to effect reaction would be 
related in some way to the dissociation constant of the 
acid from which the ammonium salt was prepared. This 
latter expectation appears not to have been realized. 
Salicyclic acid (K, = 1.06 x lo-” at 25°)6 and anthranilic 
acid (K. = 1.07 x 10e5 at 25”)6 differ in acid strength by 
two orders of ma 

d 
itude, yet both ammonium salts are 

transformed to iacetoneammonium salts under very 
similar conditions. On the other hand, the ammonium salt 
of benzoic acid (K, = 6.52 x lo-’ at 25°)6, which has an 
intermediate acid strength, condenses to a diierent type 
of product, as we shall see subsequently. 

The structures of the remaining diacetoneammonium 
salts described in this report follow from the elemental 
analyses, the NMR spectra and the reactions with 
trilluoroacetic acid. With the salts of the hydroxy-substi- 
tuted benzoic acids this reaction leads to the recovered 
acids and diacetoneammonium trifluoroacetate. The 
structure of diacetoneammonium p-hydroxybenzoate 
was further confirmed by liberating diacetoneamine from 
diacetoneammonium trithtoroacetate and neutralizing it 
with p-hydroxybenzoic acid. The details are given in the 
experimental section. The ‘H NMK spectra were usually 
recorded in DMSO_ds where, in addition to the aromatic 
protons, one observed singlets around 1.2, 2.1 and 
2.7ppm. In methanol-d4 the methylene protons of 
diacetone-ammonium salts underwent H/D exchange 
with solvent which was complete in a few days. 

An attempt to prepare diacetoneammonium benzoate, 
C13H19N03, by crystallizing ammonium benzoate from 
an acetone-containing solvent mixture led to a new 
condensation product, C16HmN&, which was shown to 
be triacetoneammonium benzoate. Diacetoneamrnonium 
benzoate is a stable salt, which we prepared, without 
ditliculty, by neutralizing diacetoneamine’ with benzoic 
acid. Its solubility properties are very comparable to 
those of triacetoneammonium benzoate. Both salts were 
purilied by crystallization from ace&&rile. Why the 
reaction of the ammonium salt with acetone led to the 
triacetoneammonium salt in this one case is unexplained. 

The structure of triacetoneammonium benzoate was 
verified by liberating triacetoneamine from the com- 
mercially available triacetoneammonium chloride and 
converting the amine to the benzoati. by neutralization 
with benzoic acid. The ‘H-NMR spectrum of the benzoate 
prepared in this manner was identical to that from am- 
monium benzoate and acetone, and was consistent with 
the proposed structure. Further proof comes from the 
successful conversion of the triacetoneammonium ben- 
zoate to the known chloride and the known picrate: 

As is apparent from our experimental section the 
formation of the diacetoneammonium and 
triacetoneammonium salts is facile even though the 
yields are modest. The danger of formation of 
diacetoneammonium and triacetoneammonium 
derivatives as artifacts during the extraction of natural 
products with acetone is, therefore, real, and acetone, in’ 
particular, and perhaps ketonic solvents, in general, 

should be avoided for such extractions. We would 
further note that the reaction of acetone with ammonium 
benzoate provides a convenient route to the formation of 
triacetoneamine (2,2,6,6-tetramethyl4ketopiperidine) 
and its salts, compounds that are not readily prepared by 
the standard procedure. 

ExPmMmTAL 

Ammonium anrhmnilore. Technical grade anthranihc acid 
(69.6g; 0.508 mole) was dissolved, with heating, in MeDH 
(300 ml). Cont. NJ-L&H (65 ml) was added to the filtered soIn. 
The solvents were removed with the aspirator, and the crude 
oroduct was crvstallized from isonropanol-hexane, yielding 56.5 g 
{72%) of the ammonium salt: m.;. 13!M43’d. A sample, recrys- 
talliied from MeOH-ether for analysis, had m.p. 140-14Yd. 
(Found: NH:, 11.45; N, 17.89. Calc. for C,HMN&: NH:, 
11.70; N, 18.17%). 

Reaction of ammonium anthmnilate with acetone; 
diac~oneammoninm anthmnilate. Ammonium anthranitate 
(17.6 g; 0.114 mole) was dissolved in hoihng acetone (200 ml). The 
hot, filtered soln was treated with boiling hexane (15Oml) and 
cooled in the freezer to yield the diaeetoneammonium salt; 12.6 g 
(43.9%); mp. 95-1Wd. Two recrystallixations from acetone- 
hexane using charcoal to decolorixe gave 7 g of white solid; m.p. 
125-126”d. The m.p. varied markedly with the rate of heating. ‘H 
NMB (DMSD-&) 6 1.30 (s, 6, (CHshC), 2.12 (s, 3, CHs), 2.88 (s, 
2, CHr), 6.48 (rough t, 1, J = S), 6.67 (d, 1, J = 8). 7.12 (t, 1, J x 8), 
7.84 (d, 1, J = 8). (Found: C, 62.59; H, 8.10; N, 11.03; NH,+, 7.01. 
Calc. for C,&NxOs: C, 61.88; H, 7.99; N, 11.10; NH,‘, 7.15%). 

Diacetoneammonium anthranilate was also prepared without 
the intermediate isolation of the ammonium salt. The crude 
ammonium salt, prepared as above, was c~stalhxed from 
acetone-hexane rather than isopropanol-hexane, yielding 27.6 g 
(21.9%) of the crude diicetoneammonium salt; mp. 90-Wd. 
After two additional crystallixations from acetone-hexane the 
yield wa.s 13.2g (10.5%); m.p. 118”d. (Found: C, 62.46; H, 8.22; 
N(Dumas), 10.93; N(Kjeldahl), 10.75. Calc. for Cr&,N&: C, 
61.88; H, 7.99; N, 11.10%). 

Reocrion of dk?toneommonium anthranilate with 
tripuomacetic acid, A suspension of diacetoneammonium 
anthranilate (10 g; 0.03% mole) in CHCls (250 ml) was treated 
*with triffuoroacetic acid (15 ml; 22.3g; 0.195 mole). A clear soln 
was first obtained, but this was quickly followed by the forma- 
tion of a voh~minous ppt. Hexane (4OOml) was added, and the 
mixture was cooled in the freezer. The ppt was filtered and 
~rydlized from acet&tril-CHCIs to yield 9.5 g (95.5%) of the 
tritluoroacetate of anthranihc acid: q .p. l34-l350. BecrystaBixa- 
tion did not alter the m.p., and a mixed m.p. with the authentic 
tritluoroacetate of aothranilic acid (nide infm) showed no 
depression. An IR spectrum of this material was identical to that 
of the authentic salt. Distillation at the water pump of the 
combined mother liquors from the above crystaBiitioos gave a 
dark oil which crystallized from CHQ-hexane to give 4.28 
(46.3%) of diacetoneammonium triftuoroacetate. Three recrys- 
tallixations from CHCI,, with charcoal treatment, gave white 
crystals; m.p. 112-114”; uadepressed on mix-melting with 
authentic diacetoneammonium trithmroacetate (uide infm). The 
IR spectra of this product and the authentic salt were identical. 

The trijluoroacetole oj anthmnilic acid. Anthranilic acid (8.9 g; 
0.065 mole) was dissolved in boiing CHCIs (350 ml). The additioo 
of trifhroroacetic acid (10 ml; 14.8 g; 0.13 mole) gave 16.8 g of 
white ppt; mp: 134-W. RecrystalBitioo from acetonitrile- 
CHQ gave 13.5 g (82.7%) of the salt; lap. 134-135O. 

~ctrroneummonium ‘trifluoroacdate. Diacetoneamine was 
prepared by a modification of the procedure described by 
Haesler.’ BedistiBed mesityl oxide (log; 0.1 mole) was stirred 
magnetically with cone N&OH (15 ml) with icebath cooling for 
1 hr. The icebath was removed, and stirring was coot&ted for 
1.5 hr. Two layers were still present. Additional NH,OH (17 ml) 
was added, and stirring was cootinued until a single lPyer was 
present (1.3 hr). Air was bubbled through the sohr for 1 hr., water 
was added, and the sofn was extracted 3-times with ether. 
Trithmroacetic acid (10ml) was added to the ether soln, which 
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had been dried over MgSO,. The addition of hexane, followed by 
cooling, gave 3.1 g (16%) of diacetoneammonium tritluoroacetate. 
After recrystallization from CHCls the yield was 3.5 g; m.p. 
113-1140; ‘H NMR (aceton~)61.44 (s, 6), 2.12 (s, 3), 3.0 (s, 2), 
8.1 (broad s. NH). (Found N. 6.07: 
C&FsNO~:‘N, 6.il;‘NH,++, 7.87%). 

NH.+. 7.81. Calc. for 

Ammonium salicylate. Wicyclie acid (276g; 2.0mole) was 
dissolvedinwarm McOH(5OOml). Conc.NlL,OH(3OOml)was 
added with cooling, and the solvents were then removed itt 
vacua. Crystallization from isopropanol-hexane gave 262g 
(84.5%) of the ammonium salt in three crops: m.p. 178-IWd. 

Reaction of ammonium salicylate with acetone; 
diocetoneammonium salicyfate. Ammonium sahcylate (50 g; 
0.322 mole) was crystalhi from acetone-hexane, using as little 
heating as possible in diisolving the salt in the acetone. Cooling, 
after addition of the hexane, yielded the diacetoneammonium 
salt: 37.lg (45.5%); m.p. lOI&11O”d. Two addiional crystalliza- 
tions from acetone-hexane raised the m.p. to 118-12o”d; ‘H NMR 
(DMSO-d& S 1.40 (s, a), 2.16 (s, 3), 2.98 (s, 2), 6.8 (m, 2), 7.34 (m, 
l), 7.88 (m, 1). (Found: C, 61.21; H, 7.69; N, 5.60. Calc. for 
C,sH,,NO,: C, 61.64; H, 7.56; N, 5.53%). 

Reaction of diacetonenmmonium salicylate with tripuoroacetic 
acid. Diacetoneammonium salicylate (5.Og; 0.0197 mole) was 
dissolved, with heating, in trifluoroacetic acid (25 ml). On cooling 
in the refrigerator, sahcylic acid (2.3 g; 84.2%) precipitated; m.p. 
155-1580. Recrystallization from water raised the m.p. to 159-160”. 
Addition of ether (500 ml) to the trilhtoroacetic acid hltrate gave 
3.1 g (68.6%) of diicetoneammonium trilldoroacetate; q .p. 113- 
115”. Recrvstallization from acetonitrile-ether yielded 2.98 
r6?;%1.;. 113-116“. (Found: N, 6.13. Calc. for ksHI&NOs~ 

)’ . 
Ammonium p-hydroxybenzoate. p-Hydroxybenzoic acid 

(27.6 g; 0.2 mole) was dissolved in boitii MeOH (50 ml). Cont. 
N&OH (25ml) was added with icebath cooling. Addition of a 
large volume of ether yielded 30.2g (97.4%) of the ammonium 
salt; m.p. 195-197”d. 

Reaction of ammonium p-hydroxybenzoate with acetone; 
diacetoneammonium phydtwxybenzoate. Ammonium p- 
hydroxybenzoate (5 g; 0.032 mole) was dissolved at the b.p. in a 
mixture of acetone (75 ml) and MeOH (50 ml). The addition of 
hexane (50 ml) and cooling in the freezer gave 4.6 g of the crude 
diicetoneammonium salt in two crops. Recrystallization from 
acetone-methanol-hexane gave 1.68 (19.8%) of the salt; m.p. 
135-137”d. ‘H NMR @MS&d& 1.16 (s, a), 2.06 (s, 3), 2.62 (s, 2), 
6.16 (broad s. 3). 6.60 (d. 2). 7.58 (d. 2). (Found: N, 5.49. Cak. for , 
C,,H19N0,: N, 5.53%). 
To provide proof for the structure assigned above 

diacetoneammonium p-hydroxyhenzoate was also prepared as 
follows. Diacetoneammonium trilhroroacetate (2.Og; 0.0087 mole) 
in water (1Oml) in a separatory funnel was covered with ether 
(50 ml). NaOH (1 g; 0.025 mole) in a minimum amount of water 
was added. The mixture was shaken, the ether layer was 
separated, and the aqueous phase was extracted two additional 
times with 50 ml portions of ether. The combined ether extracts 
were dried over MgSO,, filtered and treated with a solution of 
p-hydroxybenzoic acid (1.28; 0.0087 mole) in ether (50 ml). Ad- 
dition of more ether and hexane gave 1.55g (70%) of the salt; 
m.p. 138-lWd, after recrystalliition from methanokcetone- 
hexane. The IR spectrum was identical to that of the product 
from the reaction of ammonium p-hydroxybenzoate and 
acetone. 

Treatment of diacetoneammonium p-hydroxybenzoate with 
trifluoroacetic acid by the procedure described for 
diietoneammonium salicylate gave 52.4% p-hydroxybenzoic 
acid (m.p. 268-212’) and 77% diicetoneammonium 
ttifluoroacetate; m.p. 1 lW14”. 

Ammonium m-hydroxybenzoate. m-Hydroxybenzoic acid 
(13.8g; 0.1 mole) was dissolved in boiling MeOH (25 ml) and then 
treated with cont. NH,OH (10 ml). After cooling to room temp., 
ether (200 ml) was added, yielding 15 g (%.8%), of the ammonium 
salt, m.p. 187-W. 

Reaction of ammonium m-hydroxybmzoate with acetone; 
diacetoneomn&ium m-hydroxybenzke. Ammonium m- 
bydroxybenzoate (4.45 g; 0.0281 mole) was dissolved by boiling 
in MeOH (4Oml). Acetone (4Oml) was added, and the soln was 

boiled @&for 0.5 min. Ether (100 ml) and hexane (100 ml) were 
added, and the soht was placed in the freezer. Although a few 
crystals appeared, a large additional volume of hexane was 
added, and the soln was returned to the freezer, where some 
crude product, 2.5 g (m.p. 171-181”d). precipitamd. More hexane 
was added to the filtrate, which soln after standing several days 
at room temp. yielded an additional 1.8 g of crude. product; m.p. 
158-162”d. The-two crops were combined and recrystahized from 
methanol-acetone-hexane to give 2.17~ (29.7%) of the 
diacetoneammonium salt; m.p. 171-172”d. ‘H NMR (DMSW) 6 
1.18 (s, 6), 2.08 (s, 3), 2.68 (s, 2), 5.2 (broad s, 4, OH, NH) 6.5-7.3 
(m, 4). (Found: N, 5.48. Cak. for CtsHtsNO,: N, 5.53%). 

Treatment of this salt with trhhtoroacetic acid using the pro- 
cedure described for diacetoneammonium sahcylate gave 73.4% 
m-hydroxybenzoic acid (m.p. 199-m) and 77.8% 
diacetoneammonium trifluoroacetate; m-p. 113-l 15’. 

Ammonium 3-hydroxy-2-naphthoote. Cont. NH,OH (15 ml) 
was added to a suspension of 3-hydroxy-Znapbthoic acid (18.8 8; 
0.1 mole) in Me-OH (75 ml). The mixture was stirred until 
complete soln occurred. The solvents were removed at the water 
pump, and the residue was treated with ether and hexane, yield- 
ing 13.5 g (65.9%) of the ammonium salt; m.p. 212218”d. 

Reaction of ammonium 3-hydroxy-2-naphthoate with acetone: 
diacetoneammonium 3-hydtvxy-2-naphthoate. The above am- 
monium salt (13.5g; 0.0659 mole) was boiled with acetone 
(200 ml) until complete soln occurred. After tiltration and cooling, 
ether (2OOml) and hexane (300ml) were added. Storage in the 
freezer resulted in the crude product, which on crystallization 
from acetoneether gave 8.7 g (43.5%) of the diacetoneammonium 
salt; m.p. 139-W& ‘H Nh& (acetone-dJ 6 1.52 (s, 6) 2.12 (s, 
3), 3.06 (s, 2). 6.92 (s, l), 7.0-7.6 (m, 4), 8.28 (s, 1). (Found N, 4.60. 
Calc. for C17HsINO~: N, 4.62%). 

Treatment of this diietoneammonium salt with trifluoroacetic 
acid usinn the nrocedure described for the salicylate yielded 93% 
of 3-hy-&oxy&anhthoic acid (m.p. 225kW)- and 83% 
diicetoneammonium tritluoroacetate; m.p. 112-114”. 

Ammonium paminobenzoate. p-Aminobenzoic acid (13.7 g; 
0.1 mole) was suspended in warm MeOH (25 ml) and treated with 
cont. N&OH (10ml). The suspended acid went into soln im- 
mediately. The addition of a large volume of ether, after cooling 
to room temp., yielded 15.5 g (100%) of’the ammonium salt; m.p. 
165-1Wd. with orevious softenina. (Found: NH,+, 11.83. Calc. 
for C,H,&Os: NH,+, 11.70%). - 

Reaction of ammonium p-aminobenwate with acetone; 
diocetoneammonium panimobenwate. The above ammonium 
salt (10 g; 0.065 mole) was dissolved by boilii with a mixture of 
acetone (2OOml) and MeOH (50ml). The addition of ether 
(100 ml) and hexane (100 ml) did not result in crystallization. The 
solvents were removed at the aspirator, and the residual oil was 
induced to crystallize by adding acetone and ether with stirring 
and letting the mixture stand. A total of 11.2g of crude product 
was obtained in three crops. Recrystallization from acetone- 
ether-hexane and then from acetone-ether yielded 3.1 g (18.9%) 
of the diacetoneammonium salt; m.p. MO-142od; ‘H NMR 
(DMW) 6 1.04 (s, 6), 2.02 (s, 3), 2.44 (s, 2), 3.78 (s, 5, NH), 
6.34 (d, 2). 7.40 (d, 2). (Found: NH,+, 7.01. Calc. for C;jHs&O~: 
NH,++, 7.15%). 

Treatment of this salt with tritluoroacetic acid, using the pro- 
cedure described for diicetoneammonium anthranilate, gave 67% 
of the tritluoroacetate of p-aminobenzoic acid (m.p. 165-169’) 
and 68.% of diacetoneammonium tritluoroacetatet m.p. 112- 
114”. 

Reaction of ammonium benzoate with acetone; 
tticetoneammonium benzoate. A suspension of ammonium 
benzoate (5g; 0.0359mole) in boiling acetone (100 ml) was 
treated portionwise with EWH (100 ml total) until complete soln 
occurred. Removal’ of the solvents with the water pump gave a 
residue which on crystallization from acetonitrile yielded 4.5 g of 
off-white crystals. Recrystallization from the same solvent gave 
29g (29.2%) of the biacetoneamm onium salt; m.p. lSl29”d. A 
sample crystal&d three additional times from acetonitrile for 
analysis had m.p. 131-133”d; ‘H NMR (DMSO+) S 1.12 (s, 12), 
2.14 (s, 4). 4.12 (broad s, NH and HsO), 7.32 (m, 3) 7.76 (m, 2). 
(Found: N, 5.11 Calc. for Cu&NOs: N, 5.05%). 

“Authentic” triacetoneammonium benzoote. A soln of NaOH 
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(48; 0.1 mole) in a minimum amount of water was added to 
triacctoneammonium chloride (3.841; O.oZmole), obtained from 
the Aldrich Chemical Co., in water (30 ml) and ether (50 ml) in a 
scparatory funnel. After shaking, the ether layer was separated, 
and the aqueous soln was extracted two additional times with 
50 ml portions of ether. The combined ether extracts were dried 
over I&SO,, filtered, diluted with ether and treated with a soln of 
benzoic acid (2.44 g: 0.02 mole) in ether (50 ml). Addition of a 
large volume -of hexane and &Iii gave the- crude product. 
After crystallization from acetonitrik the yield was 4.81g 
(86.7%); m.p. 13!M4O”d. The IR and ‘H NMR spectra of this salt 
were identical to that of the puriBed product obtained from the 
reaction of acetone and ammonium benzoate. 

Triacetoneammonium benzoate was converted to the picrate as 
follows. A soln of the benzoate (5 g; 0.018 mole) in boii EtOH 
(5Oml) was treated with an ethanolic soln of 85% uicric acid 
i4.85 9). &ling in the freezer afforded 5.3 g of yellok crystals; 
m.p. 177-178od after recrystallization from ethanol and drying in 
vacua at 70”. (Found: N, 14.39. Cak. for C,&,N&: N. 
14.58%). 

Triacetoneammonium chloride was regenerated from the ben- 
zoate to further confirm the assigned structures. Cont. HCl(5 ml) 
was added to a soin of the benzoate (3 g; 0.0108 mole) in MeOH. 
The solvent was removed by di&ation kaving a semisolid 
residue, which was stirred two times with ether to remove the 
benzoic acid; yield 1.12g (85%) after evaporation of the ether 
and recrystalliition from water. The ether insolubk material 
was crystallized from acetonitrik and yielded 1.73g (83%) of 
triacetoneammonium chloride. A. sample recrystallized for 
analysis had m.p. 196-lwd. (Found: Cl, 18.32. Cak. for 
&,H18NOCl: Cl, 18.50%). 

The reaction of triacetoneammonium benzoate with 
triacetoneanunonium chloride. A sampIp recrystaBized for 
diacetoneammonium salicykte gave 73% benzoic acid and 56% 
triacetoneammonium trifluoroacetate; m.p. 144-Mod. A sample 
of the trifluoroacetate recrystalliied from chloroform-hexane for 
analysis had m.p. 148-149”d. (Found: N, 5.16. Cak. for 
C~&qNO,F~: N, 5.20%). 

Triacetoneammonium chloride was also converted to the sali- 
cylate using the procedure described for the preparation of 
“authentic” trkcetoneammonium benzoate. The yield was 
90.7% m.p. 143-144”d from ether-hexane. (Found: N, 4.73. Cak. 
for C16H23N0,: N, 4.78%). 

JXacetoncammoniun benzoafe. Mesityl oxide (12 ml; 10.3 g; 
0.104 mole) and wnc. NH,OH (30 ml) were stirred Brst 1 hr with 
icebath cooling and then overnight at room temp. Air was passed 
through the soln for 1Jhr to remove ammonia. The soln was 
transferred to a separatory funnel and extracted with 4, 75ml 
portions of ether. The ether soln was dried over MgSD,, filtered 
and added to a soln of benzoic acid (12.2g; 0.1 mole) in ether. 
Cooling gave a Brst crop of 12.2g of product, m.p. 96-9, and 
addition of hexane to the filtrate gave a second crop of 1.7 g, m.p. 
90-98”. The total yield was 13.9g (58.6%). Crystallization from 
acetonitriie raised the m.p. to 98-101’. (Found: N, 6.14. Cak. for 
C~~H&OS: N, 5.90%). 

The product as obtained above is contaminated with a small 
amount of ammonium benzoate. This can be removed by dissolv- 
ing the product in hot acetonitrjle, letting the ammonium ben- 
zoate crystallize at room temp.; filtering and then refrigerating 
tbe fiRrate to obtain the desired diacetoneammonium benzoate. 
After this treatment the product had m.p. 99-101’ and gave 5.89% 
N on analysis; ‘H NMR (DMW) 8 1.24 (s, 6), 2.06 (s, 3), 2.72 
(s, 2), 5.16 (broad s, 3), 7.16 (m, 3) 7.7 (m, 2). 
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