Studies on Alcoholysis Il The Alcoholysis of Aromatic Esters
and the inhibiting influence of QOrtho-substituents.

By J. J. Sudborough and D. D. Karve'.

InTRODTOTION.

Purdie (J. C. 8., Trans,, 1885, 47, 859) has shown that
the ethyl esters of fumaric, oxalic and cinnamic acids are trans-
formed into the corresponding methyl esters when warmed with
methyl aleohol and & small amount of sodium methoxide. In a
later paper (i%id, 1887, 51, 627) it is stated that the reaction is
probably due to the formation of an additive compound between
the original ester and the methoxide. It is pointed out that
potassium carbonate or barium hydroxide may be used in place
of sodium methoxide, but that sodinm carbonate or borate acts less
reatlily, and that oxides of lead and sinc are extremely slow in
bringing abouf the transformation. In athird paper, (Purdie and
Marshall, 4id, 1838, 53, 391) a resumé is given of previous work
conducted by Friedel and Crafts, Rose, Bachmann and Bertoni on
the action of aleohols on esters without the use of an alkali. The
zaneral conclusions drawn by Purdic and Marshall are :—(1.) The
reartion doss nob depend merely on the relative amounts of ester
and aleohol, but also on the specific affinities of the alkyl groups
concernsd. (2.} The reaction represented by the equation, XCO,R
+ROH=XCO,R' +ROH, occurs most readily when R is simple
comparcd with R

Conrad and Epstein (Ber., 1887, 20, 3087) and Th.
Petors (ibid, 3825) have shown that esters of acetoacetic acid
may be transformed in a similar manner and analogous pheno-
mena have been observed by Kremann (Monatsh., 1905, 26, 7838)
hetween triacetin, ethyl aleohol and alkalis.

Claisen (Ber., 1887, .20, 848) has shown that alcoholysis
may also he effected in the aromatic series. Thus benzyl benzoate
aud sodinm methoxide yield methyl benzoate and benzyl aleohol
on the addition of acetic &cid.og.r‘he same author obtained a solid

- ONa .
additive compound, C Pho__OMe, from methyl benzoate, benzyl
“\.OCH,
aleohol and sodin. Numerous other additive compounds of the
same type were prepared, and the correctness of Purdie’s conclu-
sion that the transformation is preceded by the formation of such
additive compounds, may be regarded as established.



In 1898 Pechmann (Ber., 31, 501) was able to show, that
the estersof di-ortho-substituted benzoic acids do not yield additive
compounds with sodium ethoxide.

The only inference to be drawn from Purdie’s conclusion
and Pechmann’s statement, is that the methyl esters of di-ortho-
substituted benzoic acids should not be transformed into the
corresponding ethyl esters when warmed with sodium ethoxide
and similarly for the conversion Of ethyl into methyl esters.

Some of the experiments described in this paper were
undertaken with the abject of testing this inference. The results
obtained prove, beyond doubt, that the conclusion is correct. We
have been able to transform the following methyl esters into
ethyl esters by means of sodium ethoxide and ethyl alcohol.

Methy! 3:5-dibromobenzoate

Methyl 3:5-dibromo-4-aminobenzoate
Methyl p-nitrobenzoate

Methyl m-nitrobenzoate

5. Methyl 3:5-dinitrobenzoate

P WKRp

and the following ethyl esters into methyl esters by means of
sodivm methoxide and methyl aleohol.
1. Ethyl p-toluate
Ethyl p-bromobenzoate
Ethyl 3:5-dibromo-4-aminobenzoate
Ethyl 3:4:5-tribromohbenzoate
Ethyl p-nitrobenzoate
Ethyl sx-nitrobenzoate
Ethyl 3:5-dinitrobenzoate
Ethyl 2:4-dinitrobenzoate

©®NO UL N

Also the following methyl into the corresponding iso-
butyl esters by means of isobutyl alcohol and sodium isobutyl
oxide.

1. Methyl p-nitrobenzoate
2. Methyl 3:5-dinitrobenzoate

and the ethyl esters mentioned below into the correspoding #-propyl
esters by means of #-propyl acohol and sodium »n-propyl oxide.
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1. Ethyl p-nitrobenzoate
8. Ethyl 8:5-dinitrobenzoate

_ Also, the following a-propyl esters into the correspond-
Ing ethyl esters by means of ethyl aleohol and sodium ethoxide.

L. n-Propyl p-nitrobenzoate
2. #-Propyl 3:5-dinitrobenzoate

and the following isobutyl esters into the corresponding methyl
esters by means of methy] alcohol and sodium methoxide.

1. Isobutyl p-nitrobenzoate
2. Isobutyl 3:5-dinitrobenzoate

All attempts to transform esters of the following di-
ortho-substituted benzoic acids, proved fruitless :—2:6-dibromo-
benzoie ; 2:4:6-tribromobenzoic; 2:4:6-tribromo-3-aminobenzoie ;
Z:Q:Q:G-tetmbromobenzoic; 2:6-dinitrobenzoic; 2:4:6-trinitroben-
noic.

Patterson and Dickinson (J. C.S., Trans., 1901, 79, 280)
have proved that ethyl tartarate, when boiled with a four per
cont solution of hydrogen chloride in methyl alechol, is trans-
formed into methyl tartarate, This process is exactly similar to
E. Fischer and Speier’s well known esterification ‘method (Ber,
1895, 28, 3242) and it is probable that the mechanism of the two
reactions is similar. It i3 now generally accepted thaf, in the
conversion of an acid info its ester by the catalytic process, an
additive compound of the acid and alechol is first formed and
then water is eliminated from this. (Wegscheider, Monatsh.,
1895, 15, 187). If the conversion of ethyl tartarate into methyl
tartarate by Patierson’s method is analogous, we must assume the
formation of an additive compound of the ethyl ester with methyl
alcohol and subsequent elimination of ethyl alechol.

0 OMe /O
X-0” > X-CLOH = X-0¢
“O Bt NOEBt NOMe

It is certain that the esters of di-ortho-substituted benzoic
acids would be incapable of forming such additive products and
should therefore not be transformed by Patterson’s method.

The experiments described in this paper clearly show
that the ethy] or methyl esters of substituied benzoic acids, which
contain no ortho-substitutents are readily transformed when
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boiled with methylor ethyl alcohol, saturated at the hoiling poirt
with hydrogen chloride.  Esters which contain two ortho-sub-ii-
tuents cannot he transformed by such o method and csters witl
one ortho-substitucnt appear to e wore diflicalt 1o trinsiorn
than those which are not ortho-substituted,

The following esters have been  transformed by the
hydrogen chloride method —

WO b e e
SCLrISHERBoLD

21.
22,
23.
24.

PPN o oe W

Methyl p-toluate = Ethyl

Ethyl p-toluate  —=> Methyl

Methyl m-bromobenzoate > Ethyl
Ethyl m-bromobenzoate - Methyl
Methyl 8:5-dibromo-d-aminohenzoate > Ethyl
Ethyl 3:5-dibromo-d4-aminobenzonte > Methyl
Methyl 3:4:5-tribromobenzoate  ~>  Ethyl
Ethyl 3:4:5-tribromobenzoate > Mathyl
Methyl p-nitrobenzoate > Ethyl
Methyl p-nitrobenzoate - Tsobutyl
Ethyl p-nitrobenzoate <> Methy]

Ethyl p-nitrobenzoate > n=Propyl
w-Propyl p-nitrobenzoate > Kt vl
Isobutyl p-nitrobenzonte > Methyl
Methyl m-nitrobenzoate - Kthyl

Ethyl sn-nitrobenzoate > Methyl
Methyl 8:5-dinitrobenzoate  —> lithyl
Methyl 3:5-dinitrobenzonte > Jaohutvi
Ethyl 8:5-dinitrobenzoate > Ml'th}jl
Ethyl 3:5-dinitrobenzoate = u-Propyl
n-i’ropyl 3:d-dinitrobenzont e > Ethyl
Isobutyl 3:5-dinitrohenzonte - Methy |
Methyl 2:4-dinitrobenzonte = Eth ol
Ethyl 2:4-dinitrobenzoat e e M(»t‘h}'l

All attempts to transform the followine wep Wit

effect.

1.
2.
3.

Methyl 2:6-dibromobenzont e
Methiy| 2:4:6-tribromolenzonte
Bthyl 2:4:6-tribromoben zonte
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Methyl 2: L:6-tribromo-3-gminobenzoate

6. Ethyl rak:6-tribromo-3-aminobenzoate
6. Methyl 2:6-dinitrobenzoate

7. B tlnl :G-dinitrobenzoate

=, \IMh\ I 2:4:6-trinitrobenzoate

Several experiments were n

ide by hoiling an oster with

a four per cent aleoholie solution of hydrogen ehloride for several
hours; but in no ease was the alcoholysis complete.

The following list zives the

boiling or melting points of

the esters used for the experiments deseribed in this paper :-—

Name. u. p. b. p. Authority.
I. Methyl p-toluate 31-45 Fisehli, Ber., 1879, 12,615
2. Ethyl p-toluate 228" Noad, Ann., 184h, 63, 289
5. Methivl m-tromelenzoate 31-82°  954-256" Ador, Aun., 1871, 169, 14
+. Fthyl m-bramobenzoate 269" ingler, Ber., 1862, 4, 707
3. hthyl g-beomcolenzoate 2620 Errera, Gaz, Chim. 1.,
1887, 17, 211
. Methyl 2:8.dibromobenzoate 74 Sudborough, J.C 8., 1895,
67, bub
7. Methel d:5-dibromoebenzoate 637 " ibid, 586
% Ethyl 8:h-dibromobienzonte 517 woe page 6
9. Ethyl 3:5-dibrowo f-amino-
henzoats 114" wee page 6
P Methwl S:bdibramo- bamino-
bunzant e 127-128" see page 6
11, Methy! 2:80-tnbromaoban-
2ot e * AT Sudborough, J.C.8., 1+85,
67, BY7
12, Fthyl 2:4:8-tribromaobenzoate 749-80 aee pago 7
18 Edhivl 3otletribromobenzonts |26 Sudbaorough, J.C.8., 1895,
67, 596
14 Methyl S:4:0-tnbromoben-
snats 154" v . ”
in. Methyl 2:0.:8- tnhmmu-'i«mm-
nobienzsate . 96-97" wee page T
I Ethy] 20ef-triloono-d-ami- ‘
nnbenzoatse #1-62" s8¢0 page 7
17 Maethyl 280 8aetrabromo- w
benzonte - 77 Sudborough, J.C.8,, 1585,
67,599
1%, Bthvl 24 00 teimmbramn
benzante : S see page 7
P, Merhy!l menitrobenzoste TR Chaneel, Ann,, 1849, 7%,

275
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Name. - m.p. G P Authority.

20, Ethyl m-nitrobenoate ' 47° ... Kopp. Jahresb. 1847, 48,737

21, Mfethyl p-nitmbenzoate 96° Wilbmnd, Ann., 1863, 12&5),57

22. is0-Butyl p-nitrobenzoate 64-65° ... see page 8

28, Ethyl p-nitrobenzoate 57° ... Wilbrand, Ann., 1863, 128,257

24. n-Propy! p-nitrobenzoate 35° ... Chem. Zent. 1909, {_2:1],0 25

25. Methyl 2:4-dinitrobenzoate 707 ... 'Teichmann, J. Pr, 1895, (2),

. 58, 428

26. Ethyl 2:4-dinitrobenzoate 41° . » ) .

27. Methyl 2:6-dinitrobenzoate ~ 147° ... Sudborough, J.C.8., 1894, 67
‘ 592

28, Hthyl 2:6-dinitrobenzoate 758° ... see page 8

29. Methyl 3:5-dinitrobenzoate ~ 112° ... Hesse, Ber, 1895, 23, 596

80. Ethyl 3:5-dinitrobenzoate 91° ... Kurbatow. Ann., 1530,202,223

31. a-Propyl 8:5-dinitrobenzoate 71° .. see page 9

82. ¢so-Butyl 3:5-dinitrobenzoate  85° ... see page 8

38. Methyl 2:4:6-trinitrobenzoate 137° ... Sudborough, J.C.S., 1895, 47,

600
34, BEthyl 2:4:6-trinitrobenzoate  155° .., ” " Y
EXPERIMENTAL. '

A. New Esters.

The following new esters bave been prepared during the
course of the investigation.

1. Ethyl 3:b-dibromobenzoate.

The ester was prepared by eliminating the amino group
from ethyl 3:5-dibromo-4-aminobenzoate (see below). It crys-
tallises from alcohol in glistening white needles melting at 51°.

0-2888 gram gave 0-3531 AgBr. Br=»52:02 per cent.

C,H,0,Br, requires Br=>51-93 per cent.

) 2. Bthyl 3:5-dibromo-A-aminobenzoate was prepared by
dissolving ethyl p-aminobenzoate in dilute sulphuric acid and
addlpg excess of hromine water, when the dibromo-amino ester is
precipitated. It crystallises from light pesroleum (60-90°) in long,
snow-white needles, melting at 108°. The yield is very nearly
quantitative.

0-3000 gram gave 0-3495 AgBr. Br=49'57 per cent.

CoH O,N Br, requires Bre=149-54 per cent.



3. Hethyl3.5 -dibromo-d-aminolerzeatewhich is prepar-
ed in an exactly similar manner from methyl p-aminobenzoate,
crystallises from a mixture of licht petroleum and benzenein long
snow-white, feathery needles melting at 127-128".

0-2988 gram gave 0:3605 AgBr. Br=>50'34 per cent.
C;H,0,N Br, requires Br=51'77 per cent.

4. Ethyl 2:4:6-tribromobenzoate.

This ester was prepared from the silver salt and ethyl
iodide, and crystallises from ethyl alcohol in colorless flat needles
melting at 80°

0-2422 gram gave 03527 AgBr. Br=6195 per cent
C,H,0,Br,; requires Br=62-02 per cent.

5. Ethyl 2:4:6-tribromo-3-aminobenzoate.

This ester was prepared as follows :—m-aminobenzoic
acid was dissolved in dilute sulphuric acid and excess of bro-
mine water was added. The precipitated tribromo-amino acid
was filtered, washed and dried. It was then dissolved in the
exact quantity of ammonia and the silver salt precipitated by the
addition of a very dight excess of silver nitrate solution. The
dry silver salt was then mixed with dry henzene and ethyl iodide
and boiled under reflux for an hour. The precipitated silver
iodide was filtered off and the solution evaporated to dryness.
The residue crystallises from light petroleum in colorless compact
prisms, melting at 61—62°. Yield very nearly quantitative.

0-2568 gram gave 0°3580 AgBr. Br=59'32 per cent,
C,H;O,N Br, requires Br=>597 per cent.

6. Methyl2:4:6-tribromo-3-aminobenzoate.

This ester was prepared by dissolving methyl #-amino-
benzoate in hydrochloric acid and aspirating bromine vapour
through th> solution until the red color of bromine persisted. It
crystalises from light petroleum in colorless crystas melting
a 96—97°.

0-3386 gram gave 0°4930 AeBr. Br=6194 per cent.
C,H,O,NBr; requires Br=61'85 per cent.



7. Ethyl 9.3:4:6-tetrabromobenzocle.

This ester, Prepared from both the silver salt and ethyl
iodide and aso from the acid chloride and ethyl alcohol, separates
as a glightly colored oil from solutions in .benzen_o, ethyl alcohoal
and petrol (60-70°). When solidified by 1MMersing ijn g freezmg
mixture, it then melts at 31°,

02292 grain gave 0-362 AgBr. Br==67"2 per cent
C,H,0,Br, requires Br=6866 per cent.

8.  Isobutylp-nitrobenzoate.

p-Nitrobenzoic acid was mixed with aslight excess of
phosphorus pentachloride and gently warmed. The phosphorous
oxychloride was then distilled off under reduced prossure, and the
p-nitrobenzoyl chloride was boiled for a short time with  isobutyl
doohol.  The ester crystallises from alcohol in  glistening  yellow
plates, melting at 64°—65°.

0-2178 gram gave 134 c. c. nitrogen at 27° and
677 mm, N=623 per cent.

C,HO,N requires N =627 per cent.

9. n-Propyl 3:6-dinitrobenzoate.

, 8:5-dinitrobenzoic acid was mixed with a slight excess
of phosphorus pentachloride and gently warmed. The oxychloride
was distilled off under reduced pressure and the 3:5-linitroben-
20yl chloride was boiled for a short time with »-propyl alcohol.

The ester crystalises from alcohol in flat yellowish parallelograms,
melting at 71°.

01520 gram gave 1715 c. c. nitrogen at 29° and
670 mm. N=11"20 per cent.
CpH ON, requires N==11'03 per cent.

10. Tsobutyl fr.b-dmitrobenzoate

This Wag prepared in the same manner as the n—propyl
ester, using isobutyl alcohol instead of w-propyl aleohol. It
g;‘ystalhses from alcohol in long silky yellow needles melting at

01785 gram gave 1833 c.c. nitrogen at 27 and
683 mm. N==105 per cent.
Cu“v).osNz requires N-—==1015 per cent.
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11, Fthyl 2:6-dinil robenzoate.

2:6-dinitrobenzoyl ehlovide was preparved from the acid
and phosphorus pentachloride and was hoiled with ethyl alcohol.
Ihe ester crystallises f{rom aleohol in yallowish flat needles
melting at 76°5° -
0-128% gram gave 146 c.c. nitrogen at 27° and 675 mm.
N=11"73 per cent.
C,H,O\N, requires N=11-67 per cent.

B.  Modified method for the preparation of 3:6-dibro-
mobenzoic and 2:4:6-(ribromobenzoic acids.

The method used by 8imonsen and Rau (J. C. 8., Tarus.
1017, 111, 227) for climinating the amino group from nitro-
amino-methoxyhenzoic acids was tried and also the method of
passing nitrous fumes into an aleoholic solution. of the bromin-
ated amino aeids, bud the results were not satisfactory.

The following process in which ethyl nitrite was used
gave cood results.

5 grams of the acid were dissolved in 50 c.c. of the
ethyl aleohol and 5 grams of sulphurie acid were added.  The
solution was then poured into a wide mouthed flask fitted with a
reflux condenser and a dropping funnel, with its tip below the
surface of the liquid. A measured quantity of the 10 per cent.
ethyl nitrite solution, containing about b per cent excess of ethyl
nitrite, was then slowly run in with constant shaking. The
solution was then boiled for one hour on the water bath and pour-
ed into cold water.  The solid which separated weighed 406 grams
and was soluble in benzene. When erystallised from benzene, it
melted at 185-186,

This method was also successfully used for the prepara-
tion of ethyl 3:5-dihromobenzoate from ethyl 3:5-dibromo-4-amino-
benzonte. 2 grms. of the latter, when treated as above, gave 1'8
grms. of the former i. e. the yield was 95 per cent.

C.  Transformation of esters.
L. With sodium alkyl oxides.

The following experiments are fairly typical of the
results obtained.
1. 10 grm. of ethyl 3:5-dinitrobenzoate (m. p.91°) was

dissolved in 10 c. . of 99 per cent methyl aleohol by warming
on the water bath. 1 e c¢. of a solution of sodium in methyl
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alcohol (1 grm. in 20 c. c.) was then added and the esiicr allowed
to crystalliss  The first crop of crystals weighed 0795 grm. azld
melted at 111°. (The m. p. of the pure methy! esteris 112%)
The mother liquor gave 0-101 grm. more crystals melting at 108%

2. 20 grms. of ethyl 3:5-dibromo-4-aminohenzoate (m. p.
108°) were dissolved in 10 c. c. methyl alcohol by warming on
the water bath and 1 c.c. of the sodium solution added. The
solution was then kept boiling for 10 minutes and then allowed to
crystallise. The following was the result of the crystallisation.

wt. m. p.
1st. fraction 0'82 127°5-128°
2nd. fraction 0:94 127°
3rd. fraction 012 122°

Total 1-88

The m. p. of the pure methyl ester is 127-128°.

3. 10 grm. of methyl p-nitrobenzoate (m. p. 96°) was
dissolved in 10 c. ¢. of isobutyl alcohol by warming on a sand
bath and then 1 e. ¢. of a solution of sodium in iso-butyl alcohol
(1 grm. in 20 c. ¢.) was added. The solution was then evaporated
down to dryness and the residue weighed 0-98 grm. and melted at
63°. It was recrystallised from ethyl alcohol with the following
result :— '

wt m. p.
1st. fraction 0.79 63'5°
2nd. fraction 014 61-62°

Total 0-93

The m. p. of the pure isobutyl ester is 64°.

Table T gives the results of experiments with methyl esters.

Tasnz 1.
Numes of ester weight m. p. wt. of m. p. m. p. of
product ethy& ogter

Methyl 3:3-dibromobenzo- 15 63° 1-02 51° 51°

ate
Methyl 3:5-dibromo-4-ami- 0§ 12%° 068 1045° 1687

nohenzoate
Methyl m-nitrobenzoate 10 78:5° 087  44° 47°
Methyl p nitrobenzoate 15 96° 1118 5i® 57°

Methyl 3:5-dinitrobenzoate  2-0 112:5° 174 057 01°
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Table 11 gives the results of experiments with ethyl esters.

TasrLe 1I.

Names of estor waoight m. p. wt. of m. p. m. p. of methy
prudunt ester

Ethyl p-toluate 1240 225° (b p.y 106 35° (b p.) 236° (b.p.)
Ethyl p-bromchenzeate B4 262" (b. p) 73 3" 78°
Ethyl 3:5-dibro no-4-amino- 20 108° 176 127-128° 127-12%"

benzonte
BEthyl 8: 4:3-tribromobonzo- 063 1267 0H 153" 154°

ate
Ethyl m-nitrobenzoato B0 47 18 65707 7% 5°
Ethyl p-nitrobenzoate 052  5H7° r3l 940 H-95" 96°
Ethyl 3:5-dinitrobenzoate 0 1" 080 11t 11z
Bthyl £:4-dinitrobonzoate 50 417 425 6" 7(°

Table 111 gives the results of the conversions of methyl
into the corresponding isobutyl esters.

TavsLe 111,

Name woight . p. wt. of m, p. m. p. of igohu-
product tyl ostor
Mothyl p-nitrobenzoate 1-0 96" (i 635" 64°
Mothyl 3:5-dinitrobenzoate 1+, 1ee 065 H3v 85"

Table LV gives the results of the transformation of ethyl
esters into the corresponding n-propyl esters.

TasrLe V.

Name wt. m. p. wt. of . p. mp of s-propyl
product onter
Bthyl p-nitrobenzonte 1-0 57" 06 35" 35"
Bthyl 3:5-dinitrobenzonte 10 R (72 70-70:5°  71°

Table V gives the results of the conversion of n-propyl
into the corresponding ethyl esters.

. Table V
Name wt. m- p. wt. of m. p. p. of
product. mothyl aator
n=FPrupyl p-nitrobenzoate 10 35° 069 55-5-56° 57°
n-Propyl 8:5-dinitrobenzonte 1-0 71¢ 0-71 R0-90° 91°

Table V1 gives the results of the transformation of isobutyl
into the corresponding methyl esters.

Table VI.

Namo. wt. m. p. wt, of m- p. m. p. of
produot. moshyl oster.
Isobutyl p-nitrobenzoate 10 64° 061 094° 96°

JTsobuty] 3:5 dinjtrohenzoate  1:0) 85° W71 110-111° 119°
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II.  With hydrogen chloride.

The following experiments indicate the effect of boiling
ethyl esters with a four per cent solution of hydrogen chloride in

methyl alcohal.

1. 4p grams of ethyl 3:5-dinitrobenzoate were heated up on
the water bath with 18 grms of a four per cent solution of hydro-
gen Chloride in aflask fitted with areflux condenser for five hours,
and then alowed to cool and crystallise. The following is the

result of the crystallisation.

wit. m. p.
1. fraction 20 90-91°
2nd. fraction 071 80°
8rd. fraction 0-68 75°
4th. fraction 0-81 72°
Total 420

The m. p. of the ethyl ester was 91° and m. p. of the
methyl ester is 112°

2. dgramsof ethyl 3:5-dibromo-4-aminobenzoate (m. p. 108°)
were boiled with 60 c. c. of afour per cent solution of hydrogen
chloride in methyl acohol for 5 hours. The crystals which sepa-
rated on eooling weighed 2'8 grams and melted at 103°.

3. 321 grams of ethyl p-nitrobenzoate (m. p. 57°) wore
boiled with 82 c. c. of a 45 per cent hydrogen chloride
solution i methy! aleohol for six hours. The following is the
result of crystallising the solution :—

wit, m. p.
211 92-93°
053 85-88°

i These two lots were then mixed and heated for 12 hours
W‘m adrd per cent hydrogen chloride solution. When crystallised
1t gave thefollowing result.

wit. m. p.
20 94/5°
04 a1°
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Table VII gives the results of the experiments on trans-
formation of esters when boiled with a solution of an acohol
saturated with hydrogen chloride for scveral hours.

BEster.

Methyl p-toluate
Ethyl p-toluate
Methyl m-bromobenzoate
Ethyl m-bromobenzoate

Methyl 3:5-dibromo-{-ami-
nobhenzoate

Ethyl 3:5-dibromo-4-amino-

benzoate
Methyl 3:1:5-tribromoben-
zoate

Ethyl 3:4:5-tribromoben-
708t

Table VII.
wt. of
Aleohol, wt. M. . racovered m. p.
ontor
Kthyl 100 34° 99 236-236 5° (b.p)

Methyl 12:0 228°(b.p.) 96 2255°770 (b.p)
Bthyl 130 3132° 121 261-263° (b.p)

Methyl 105 259(b.p) 80  254-255° (bp)

Ethyl 095 128° 045 105°

Methyl 2:0 108° 168 125-127°

Ethyl 135 154° 112 130-181°

Methyl 145 126°  1:25 151

Methyl p-nitrobenzoate  Ethyl 80 9% 228 55-56°
Ethyl p-nitrobenzoate Methyl 50 57° 40 o
Ethyl p-nitrohenzoate n-Propyl 10 57° 08 35
Methyl p-nitrobenzoate  Isobutyl 0-8  95° 045 64°
n-Propyl p-nitrobenzoate Ethyl 10 84° 06 56°
Isobutyl p-nitrobenzoate Methyl 10 64° 06 95
Methyl m-nitrobenzvate  Ethyl 30 785° 16 3
Ethyl m-nitrobenzoate Methyl 3:5  41° 2:58 78°
Methyl 8:5-dinitrobenzoate Isobutyl 1*0 111° 072 8384
Ethyl 38:5-dinitrobenzeate Methyl 2-0 91° 148  109-111°
Ethyl 3:5-dinitrobenzoate =-Propyl 1*0 91° 08 69
n-Propyl 3:5-dinitroben-

zoabe Ethyl 10 71° o8 9r°
Isobutyl 3:5-dinitroben-

zoate Methyl 1-0 85° 072 110°
Methyl 2:4-dinitrobenzoate Ethyl 32 70° 1195 40°
Ethyl 2:t-dinitrobenzoate Methyl 10 41° 065 68-69°

).  Non-transformations.

Table No. VIII gives the results of the experiments
made with dl-OI‘thO-‘}ubStltutf.,d esters, when no alcoholysis could ho
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Table VIII.
Name Of ester weight mp oataly- p:;%u%ft m. p.
Methyl 2:6-dibromobenzoate 1.0 808l° HCl (g3  80-81
Methyl 2.4:6-tribromobenzoate 1:0 67° HClL 067 6(_3°r .
Methyl 2:4:6-tribromobenzoate 074 66.5° Na 065 63-5-65
Ethyl 2:4:6-tribromobenzoate 1’5 79-5-80° HCL 13 0°

Methyl 2:4:6-tribromo-8-aminobenzo- (7 9495 ~ HOl 00 94-96°
ae

Ethyl 2:4-6-tribromo-3-aminobenzo- 16  57° Na 13 57°

ae .”
Ethyl 2:4:6-tribromo-3-aminobenzo- 10 62° HCI 036 61°

ate
Methyl 2:3:4:6-tetrabromobenzoate (45  77° Na 0-31 77°
Methy! 2:6-dinitrobenzoate 10 14r Na 062 146°
Methyl 2:6-dinitrobenzoate 045 146° HCL 04l 146°
Ethyl 2:6-dinitrobenzoate 07 755" . HCL 0695 75-76° .
Ethyl 2:6-dinitrobenzoate 10 75 Na 091 72-75°
Methyl 2:4:6-trinitrobenzoate 06 157° HCl 045 157°
Bthyl 2:4:6-trinitrobenzoate 06 152 HCl 05 152-153°

CONCLUSIONS.

1. It is dear that the majority of esters of aromatic acids
undergo alcoholysis quite readily under the influence of small
amounts of sodium alkyl oxides or larger quantities of hydrogen
chloride.

2. Thesodium alkyl oxide process is an extremely convenient
one for transforming a solid ethyl ‘into a methyl ester or for bring-
ing about the reverse change. It is only necessery to dissolve the
egter in about 10 times its weight of the requisite alcohol, to add a
smal piece of metalic sodium and then to warm for 10 minutes ;
on cooling the required ester separates in a crystalline form.

3. Two substituents in ortho positions to the alkylated
carboxylic group completely inhibit the change.
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