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In 1898 Peehmann (Ber., 5J, 501) was able to show, that
the esters of di-ortho-sTibstitnted benzole 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 benzole acids should not be transformed into the
corresponding ethyl esters when vanned 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 yrove, beyond doubt3 that the conclusion is correct. We
hare been able to transform the following methyl esters into
ethyl esters by means of sodium ethoxide and ethyl alcohol.

1. Methyl 3:5-dibrornobenzoate

2. Methyl 3:5-dibromo-4-aminobenzoate .

3. Methyl j}-nitrobenzoate

4. Methyl m-nitrobenzoate

5. Methyl 3:5-dinitro"benz.oate

and the following ethyl esters into methyl esters by means of
sodium naethoxide and methyl alcohol.

1. Ethyl p-toluate

2. Ethyl jD-hromobenzoate

3. Ethyl 3:5-dibromo-4-aminobenzoate

4-. Ethyl 3:4:5-tribromohenz<>ate

5. Ethyl £?-nitrobenzoate

6. Ethyl ;M-nitrobenzoate

7. Ethyl 3:5-dinitrobenzoate

8. Ethyl 2:4-dinitrobenzoate

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

1. "Methyl p-nitrobenzoate

2. Methyl 3:5-dinitrol)enzoate

and the ethyl esters mentioned below into the correspoding ̂ -propyl
esters by means of w-propyl alcohol and sodinm w-propyl oxide.











3. 3fethyl 6:5-dibroMo-4<-an!uiobc}fZOfftei which is prepar-
ed in an exactly similar manner from methyl j>aiiiinobeiizoate$

crystallises from a mixture of light petroleum and benzene in long
snow-white, feathery needles melting at 127-128"".

0-2988 gram, gave 0'3605 AgBr. Br= 50-34 per cent.

C8H7O2N Br2 requires Br=51'77 per cent.

4. Ethyl 2A:6-tribromobeHzoftt<>.

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 0-3527 AgBr. Br=61'95 per cent

UQH7OaBr3 requires Br=62'02 per cent.

5. Ethyl 2'A:6-tribroino-3-(tminobeHZoate.

This ester was prepared as follows :—w-aininobenzoie
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 slight excess of silver nitrate solution. The
dry silver salt was then mixed with dry benzene 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,

09ET8OaN Br3 requires Br=59'7 per cent.

6. Jfethyl 2A:Q-tribronio-3-aminobenzoate.

This ester was prepared by dissolving methyl w-amino-
benzoate in hydrochloric acid and aspirating bromine vapour
through tli3 solution until the reel color of bromine persisted. It
crystallises from light petroleum in colorless crystals melting
at 96 — 97°.

0-3386 gram gare 0*4930 A.<*Br. Br=61-9* per cent.

C8H6O2NBrs requires Br=61*85 per cent.



7. Ethyl 2:3:4:6-tetritbroMobeKtoate.

This ester, prepared from both ihe silver salt and ethyl
iodide and also from the acid chloride and ethyl alcohol, separates
as a slightly colored oil from solutions in benzono, ethyl alcohol
and petrol (60-70°). When solidified by immersing in a freezing
mixtore, it then melts at 31°,

0*2292 grain gave 0'362 AgBr. Br=67'2 por cent

C9H602Br4 requires Br=68*66 per cent.

8. IsoMyl p-witrobenzoate.

p-Nitroben&oic acid was mixed with a uliifht excess of
phosphorus pentachloride and gently warmed. The phosphorous
oxyehloride was then distilled off under reduced pressure, and the
jMiitrobenzoyl chloride was boiled for a short time* with isobutyl
alcohol. The ester crystallises from alcohol in glistening1 yellow
plates, melting at 64°—65°.

0*2178 gram gave 13*4 c. c. nitrogen at 27° and
677 mm, N=r6'23 p<T efnt.

CnH1304N requires N=6'27 per cent.

9. n-Propyl 3:6-dinitroben#oate.

, 3:5-dinitrobenzoic acid wan mixed with a slight excess
of phosphorus pentachloride and gently warmed. The* oxyohloride
was distilled off under reduced pressure and the 3:6-«linitroben-
zoyl chloride wa«s boiled for a short time with w-propyl alcohol
The ester crystallises from alcohol in flat yellowinh j)anillelogram«,
melting at 71°.

01520 gram gave 1715 c. c. nitrogen at 29" and
670 mm. N =11-20 per cwnt.

C10H1006Na requires N=11'03 per <*f*iifc,

10. Iwb'utyl fr.b-dmitrobenzoate.

This was prepared in the same manner MB the ;/-propyl
ester, using isobutyl alcohol instead of //-propvl ah^hoL "It
crystallises from alcohol in long silky yellow iimilfs ntplf ing at
85°.

01785 gram gave 18*35 c.c. nitro^n jit 27"' and
683 mm. N=10'5 per cent.

CiAA^ requires Js-rrlO'Kr> per wi\t.
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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 alcohol.

1. 4-5 grams of ethyl 3:5-dinitrobenzoate were heated up on
the water bath with 18 grms of a four per cent solution of hydro-
o«n chloride in a flask fitted with a reflux condenser for five hours,
and then allowed to cool and crystallise. The following is the
result of the crystallisation.

1st. fraction

2nd. fraction

3rd. fraction

4th. fraction

wt.

2-0

0-71

0-68

0-81

m. p.

90-91°

80°

75°

72°

Total 4r20

The m. p. of the ethyl ester M'as 91C and m. p. of the
methyl ester is 112°

2. ogramsof ethyl 3:5-dibromo-4-aminoben'/oate (m. p. 108°)
were boiled with 60 c. c. of a four per cent solution of hydrogen
chloride in methyl alcohol for 5 hours. The crystals which sepa-
rated on cooling weighed 2-3 grams and melted at 103°.

3. 3-21 grams of ethyl p-nitrobenzoate (m. p. 57°) wore
boiled with 3? c. c. of a 4'5 per cent hydrogen chloride
solution in methyl alcohol for six hours. The following is the
result of crystallising the solution :—

wt,

2-11

0-53

m. p.

92-93°

85-88°

These two lots were then mixed and heated for 12 hours
with a 4-5 per cent hydrogen chloride solution. When crystallised
it gave the following result.

wt.

2-0

04

m. p.

94-6°

91°
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Table VII gives the results of the experiments on trans-
formation of enters when boiled with a solution of an alcohol
saturated with hydrogen chloride for several hours.

Table VII.

wfc. of
Enter- Alcohol. wt. m. p. recovered m. p.

oHtor
Methyl jD-toluato Ethyl 1(H) 34° 9*2 236-236 5° (b.p)
Ethyl p-toluate Methyl 12*0 228°(b.p.) 9-6 225'5°-770 (b.p)
Methyl »-bromobeir/A>ate Ethyl 13*0 31*32° 12-1 261-263° (b.p)
Ethyl *i-bromobeu7X>ate Methyl 10*5 259(b.p) 8'0 254-255° (b.p)
Methyl 3:5-dibromo-4~ami-

nobenzoato Ethyl 0-95 128° 045 105°
Ethyl 3:5-(Ubromo-4»-amino-

benssoate Methyl 2*0 108° T6S 125-127°

Methyl 3:4:S-trIbr(>moben-
zoate Ethyl 1-35 154° 1-2 130-181°

Ethyl 8:4:5-tribromoben-
'soata Methyl 145 126° 1-25 151

Methyl p-nitrobonwate Ethyl 3'0 93° 2-23 55-56°
Ethyl p-nitrobonzoate Methyl S"Q 57° 4*0 93°
Ethyl p-nitrobenxoate a-Propyl I'O 57° 0-8 35°
Methyl j^nitrobenzoate Isobmtyl 0*8 95° 0*45 64°
n-Propyl //-nitrobetr/oate Ethyl I'O 34° 0-8 56°

laobutyl jp-nitrobenzoafce Methyl 1-0 64° 0'6 95°
Methyl iw-nitrobenxoate Ethyl 3*0 78'5° 1'b 38°
Ethyl w-nitrobenzoate Methyl 8-5 41° 2-53 78°
Methyl 3:5-dmitrol)en'/oate Isobutyl 1*0 111° 0'72 83-84°

Ethyl SrS-dinitrobenzoate Methyl 2-0 91° 1*48 109-111°
Ethyl 3:5-dinitrobenzoate ^-Propyl 1*0 91° 0-8 69°
n-Ptopyl Stt^-ditiitroben-

zoato Ethyl J -0 71° 0*8 91°
Ittobutyl 3:5-dinitroben-

zoate Methyl 1-0 85° 0-72 110°
Methyl 2:4-dinitrobenzoate Ethyl 3«2 70° 1-95 40°
Ethyl 2:l-dinitrolienzoate Methyl 1-0 41° 0-85 68-69°

I). Non- transformations.

Table No. VIII gives the resulte of the experiments
made with di-ortho-suhstituted esters, when no aleoholysis could ho
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Table VIII.

Name of ester weight m p. o»Wy- ̂  «. P-

Me%l 2,-6-dibromobe^oate 1-0 80-81° HOI 063 80-81°
Methyl 2;4;6-tribromobenzoate 1-0 67° HOI 0-67 66°
Methyl 2:4:6-tribromobenzoate 0'74 66.5° Na 0-65 63-5-65°
Ethyl 2:4.-6-tribromobenzoate 1'5 79'5-80° HOI 1'8 80°
Methyl 2:4;6-tribromo-3-aminobeuzo- 0'7 94'95 HOI 0'6 94-96°

ate
Ethyl 2;4-6-tribromo-3-aminobenzo- 1-6 57° Na 1'S 57°

ate . °
Ethyl 2:4:6-tribromo-3-annnobenzo- I'O 62° HOI 0-56 61°

ate
Methyl 2:3:4:6-tetrabromobenzoate 0-45 77° Na 0'31 77°
Methyl 2:6-dinitrobenzoate I'D 147° Na 0'62 146°
Methyl 2:6-dinitrobenzoate 0'45 146° HOI 0-41 146°
Ethyl 2;6-dmitrobenzortte 0-7 75-5° . HOI 0695 75-76° .;
Ethyl 2:6-dinitpobenzoate 10 75° Na 0'91 72-75°
Methyl 2:4;6.trinitrobenzoate O'fi 157° HOI 0'45 157°
Ethyl 2:4:ti-trmitrob6iizoate 0'6 152° HOI 0-5 152-153°

CONCLUSIONS.

1. It is clear 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. The sodium 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
ester in about 10 times its weight of the requisite alcohol, to add a
small piece of metallic 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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