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BTATRMENT OF PROELEM

The purposs of this mtudy was to prepare a series
of mwnitre and meaminobsrmostes and thelr deriwvatives,
and to detexrmine the changes in the ultraviolst absorb
tlon spectra with chanses in moleculasyr structure,



INTRODUCTION

Derivatives of both orthe and para aminobensole
aclds have found uee as ultravioleteabserbing screens,
in cosmetion, lasguers and filme, XLittle ism known,
bowever, of the serrvespending meta aminebenzeates,
slthough these compounds may be prepared rather readily
from the sorresponding ssters of benmole acld,

Thie study was undertaken, therefore, to develep
practicable methodn of synthesis and to determine the
uitraviolet absorbing charagteristios of a series of
meaninohenzente ewters,

The litersture showed that there are numerous methods
of preparing the methyl and sthyl esters of meta~nltroben.
gole aeid, The esters have baen preparsd by the direst
snterifisation of metawnitrobenzoie seid using gasesus
hydrogen chloride as oatalyst (1)} ssterification by the
axeotrople methed with & sulfurie aeld satalyst {2, 3)3
treatment of v wirishloro-meni troneetophenone with methanol
and psodivm methoxide (4)y esterifieation by refluxing
alechols with meta-nitvobenmeyl chloride (5)3 nitvation by
means of FTuming nitrie acid to the benzoates (8}, and the
use of the more eatisfastory niitration mixture of concentra.
ted sulfurie acid and consantrated pitrie seid (7).

The yields obtained from these various methods ranged
from 70 te 90 per sent of thsoretieal,

.



The mathyl and ethyl esters of nmets-amincbangole seid
have been preparad Yy esterifieation (8, 2, 10, 11, 12)3
and by the redustion of the esters of meta-nitrobenzoic acld
with amwsonium sulfide (13, 14), electrolytisally (15, 16, 17,
18), and with tin and alecholic hydrochlorie acid {19).
Although the redueing ageni used commercially is g&gmmﬁy
iron and water in the pressnce of & 1itile acid (20, 21) the
eatalytie raduction is by far the mest convenient for the
laboratery,

There was no detailed informstion available in the
literature pertaining to the derivatives of ethylemwamiro.
benzostes (28, 23, 24)y however, most of the methoda used te
prepare the derivatives of aniline were found applieable
to ethyl-meaminebenzonke {28),
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EXFCRIMENTAL

The follewing standard aYbreviations are to be Tound

in this sections
b
B2
o

L2 I

€
%ﬁ

o,

an,
Wele
ity
np

el

u;,*‘

8.0, x% 4

s

momememenw 8611 thickness

swemmmeems Poiling point

mwmmenwees conaentration

wommmnnman Mble contimeters

wammewwnwn Bolay extinetion coefficient

munenwnene gpeeifio extinstion coefficient

st anes e SPEIN

memnewawes Bolting poink

wanmemmene Billimeters

snnwwnense Bi11i08 oxrons, wavelength

wonmeummen option) density

memmennmwwe pefractive index at x°

munuwensne Spseifie gravily, density
%ﬁ ﬁ%ﬁ%ﬁf (mmggg“

wunmumuwme Ber oent travemission

The grade of reapent is indisated in the preeedure for eanh
compound, Distilled water was used whenever the use of watey
was required, All temperatures given in this work sres in

degrees Centizrade,



Apalyticel procedures

Tor carbon and hydrogen ewewseces-w. Pregl method

Tor nitrogen e mmasemnse pRimEs method
For chlorides — Carius method
For melting points - w gapillayy method

|
1

Por boiling points oo #ioro-boiling polnt tube

method
The mioro-quantities used for the cerben, hydrogen and
nitrogen determinations weve 3 to 8 milligramey 6 to 10
milligrams of sample were uped for the chlevide determinas

tions,

OOH 0OCH 5
To & B500-ee, thres-nsolted, roundebottomed flask fitted

with a condenser, thermometer and addition fummel were added
180 80s (5.0 mole) of A,0.8, absolute methancl and 167,0 gm.
(1.0 mole) of rearyetallized, technieal grade, menitrobens
soic acid (mep. 141%), By mesns of the addition fumel,
16,0 ce. of eonsentrated sulfurie acid (8,G, a%: x 1.84)
was added slowly over a lOe~mimute period, The mixture was
rafiuxed for osne hour,



v

The rate of esterification was estadlished Yy taking &
one milliliter aliquot sampls from the esterifisation mixturs,
at fifteen minute intervals, and titrating the samples with
Wyo ®odium hydroxide, This prosedurs was contimied until
two successive samplee thowed the same titration, indieating
that the nsts.ritrobenzeie anid was no longer bsing esterified,

AfSexr the esterification was somplete, the sxcess methaw
nol was distilled off and the residue was drowned in two
volumes of oracked ige and water, The precipitate was £ile
tored, slurried in water, and 107 sodium blearbonate solution
wag added until the slurry was slightly alkaline fo litmus
paper, The slurry was filtered, washed free of alkall with
water, and dried at 40-60", The srude methyl.m-nitrobensoute
was dissolved in excess methanslsy 15,0 gn, of activated eare
wor, {Dares G-60) was added and the mixture was refluxed for
sne-half hour, The setivated carbon was then filtered, and
the filtrate was songentrated to the first sign of erystals
and enolad to yoom tampayature. Farticularly good crystals were
obtained by rehesating the filtvate and allowing it ts eool
glowly without disturbanse,

The yield of the orude product, m,pe 76-77.,9°, was
1800 gme {88,3%)3 two resrystallizations afforded pure
matordal, mePe 78.5-79,0% in yield of 143,56 ga. (79,2%).



1T, Ethyl-mel trobenzeate

%2 CoHgOH 2
W
H,50 |
COCH 24 05Collg

In & 500«ce, threseneoked, roundebottomed Flask Titted
with a Dean«Stark moistures trap, thermemeter and asddition
furnel were added 230,0 ¢e, (498 mole) of 087 ethyl alechoel,
100,0 00, 6f AC.8. benzame and 76,0 gm. (0.45 mole) of ree-
erystallized, techiniosal grade, mets nitrobenszoic ascid, By
means of the addition fummel, 25,0 ec, of congenirated sule
furie seld was added slowly over a tensminute period, The
mixture was refluxed foy an hour and oneshalf, and the water
prodused during the ssterifiontion was colileatsd in the nmoise
tuve trap, After the ssterification was eomplsta, the excess
ethanol wag distilled snd the residus was thrown inte twe
yvolumse of aracked lge and water, The precipitate was il
tered and slurrisd inm watarg 700,0 se, of 107 sodium bloare
borate molution was added glowly o neutyalize the sulfurie
nold and any wirenstad menitrobenzole acid, The neuiralized
slurry was ¥iltered, washed with water and alr dried,

The arude ethylemenitrobenzoate was dissolved in excess
ethanol, 5,0 gm, of astivated sarbon, was added and the mixe

ture was refluxed for sne<half heur, Tha sctivated earbon was
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filtered and the filtyate wae soneentratsd to the first
sign of sryeisles, Partioulayy good ovystals were obiained
W rehesting the filtrate amd allewing 4t to cosl elowly
and without disturbangs,

The yield of the srude produat, Mep, 45.2«48,7° was
B0s0 gme (92,2%)5 resrystallization afforded pure material,
mps 47%, in yield of 78,1 gn, $87.687),

COOH

CO0oCHoCHoCHp

Une hundrad pm, {0,850 mole) of menisvobenzole nolid,
850 oo, (4.1 mole] of UB,P, nepropansl and 160 oo, of
AuCofls hanzens and 28 ag, of sulfuris neid werv used in this
prapayation, The method wus sinilar to that used in the
preparation of the athyl sster (31)., After the ssterification
wan complete, the extess prepanc) was distilled, the yvesidue
was cooled Lo room temperature and extrecied with U,B8.P
{Merck) sther, The extracts were washed ssld and alechol-fres
with water, and finally with 107 sodiwm bigarbonate selution
to renove the last traces of mulfuriec acld and unreagied mwnitrom
Wengolo aeld, The ether was removed by heating the extraots
on & stoam bath and the residue was dried over A.0,8, anliydrous
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potassium carbonate,

Purifieation of propyl-menitrobenzoate wan oarried out
W veouum distillestion using an air condenser and cooling
the recelving flask with an icewwater bath, The distilliate
had a sirmw-yellow eolor, and Furtheyr purification by
yacuum distilletien, followed by two decolorimations, using
activated carbon, 4id not reduee the ecolow, '

The yisld of the eruds produst was 99.5 em. (80,6%)s
furthexr mﬁ.ﬂmﬁim by dietillation afforded pure materisl,
ByFPs m«iumﬁ‘ﬂm., ﬁgﬁ. = 1,838, in yleld of §3,9 gn.
{(76,04)s A miore-belling point detewmination, st atmospherie
preasure, wis mades on the pure cempound, whish was found to
be 247° (with descmposition), Oalowlated fer O, F,, 0Nt

v 0
H2804 e e,

0oCH(CH3) 2

me {0,590 mole) of reorvetallized,
technieal grade, menitrobensoio acid, 250 ce, (4.1 mole)
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of U,B,P, isepropsnal, 100 oo, of A.C.8, benzene, and 25 aa,
of sulfuriec acid were used to prepave this ester. The method
wep fdentical with that for neprapyl-menitrobenzoate {IIY),
The exude sster distilled at 215.218%/2%mm, and solidified
upon cooling in the recelving Plagk,

The dried ester was diassclvad in exeess lsopropancl and
10,0 gm, of setivated carbon was added to the solutiony the
rosuliing mixture was refluxed foy ona-half an hour on a
steam bath, The Jdacclorized miwmture was filtered to remove
the activated sarbon and the filtrate was consentrated to
the Tirst sign of oryatals, Partioularly gocd arvatale were
obinined by veheating the filitrate and allowlng 1t to sool
slowly and without disturbance, .

The yield of the dwude product, m.p, 157.2+141,9°%, wae
01,0 mm. (¥3.8%)s one orystallisstien afforded pure material,
aPe 141,4-148,9%, in yield of 61.8 gm. (50%).

taloulated Loy awﬁne‘m

Aglual

¢ B7.22
5,18

¥ 8,73
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R Hitromw
banzmoio

—BEdS

1.0 mole

D48 *

O.09 *®

O., ¢ *®

ROH Zime
B0 mole Y hy,
4&3 " 1 hrs,
41 " 2o

441 " 8§ =

Yield
79.2%
81.7%
76,08

50,0%



Rup Fo.
I Methyl . 78, Ba8° 78.70%) (28)a8
it A %wa.ﬁg % {wg
11 Ethyl m.p. 47° {47°) (26,27)
¢ # 4 YePropyl B. 4310 ﬂms
&é& *ﬁ“’% ? Des,
@3 lpﬁm
8.0, §§ 1.19%

IV Isopropyl  Bup. 141.4.142,9°
B.Pe 21B=218/0%mm,

*+ mieyo-boiling point at atmospherie pressure
#% 1iterature references

¢ 57.40 57,12
B 5,30 5,27
ﬁ 5‘% 635?

¢ 57,40 57,22
H 6,30 5,18
N 6.69 6,73



Y
Va. Hathyl sstar
" e O
Fe
HOAc
OOCHg COOCHj5

Into & 250 e, flask fitted with a Hershberg stirrver
with a mercury sesl (28) and aw efffcisnt reflux econdenssr
were placed 40,0 se, of water, 5,0 se, of acetic acid and
46,0 gm, (0,26 wole) of methylemenitrobermonte (), The
mixture waz stirred and heated to 75, Irom powder, 45,0 zn,
(0,81 mole) was them added in ten aqual parts at intervals
of 6 mirutes at a rate mufficient to keep the mixture bolling
vigorously, After the last additien of ivon powder, the
reaction mixbure was allowed to reflux for ap sdditional hour,

A test for the mmietiaﬂ of reduetion was then made by
putting a drep of the 1iguid on & plese of filter paper, {the
wet ring should be nearly eolorless if the reduction is come
plete)s A brownish ring appesared indisating the presence
of hydrase and nitreoso compeunds, The reduotion was contimied
Yy refluxing the resction mixture an additional thrse hours,
The redused mixture was eooled to 80° and 10,0 gm. of C.P,
arhydrous sodium oarbonate was added slowly, The alkaline
mixture was then poured ints a 500 ea, beaker and the flask



18
was rinsed well with 100 ¢e, of warm toluene, The rinses
ware added to the beaker and stivred osver a steam bath for
half sy houy in order te extract the amino ester from the
iron oxide residues, The mizture was then allowed to settle
for 15 mimtes, and the toluens waz deecanted through a large
fiuted filter paper, The filtrate was cooled in an iee-water
bath to orystallize the material whioh was oily, The extraoc~
tion was repsated, using methanrol, until no mors amino ester
remained after taking the extreets to dryneses,

The amine ester was purified by disselving it in dxy
ethyl ether and preoipitating the ssli by bubbling dry hydro-
gen ohloride gas threugh the solution, The salt was filtered,
and the filter eake washed with sold ether until the washings
ware golorless, The hydrschloride was dissolved in water and
the free amine was precipitated by adding exeess sodium carbone
ate solution {10%), 0Oily droplsts resulted after the sodium
carbonats addition, The awmine was extracted fyom the water
using ethyl ether, and the resulting ethereal solution was
dried over amkydrous sodium sulfate. The sther was evapora.
ted off on & ateam bath and the amine seter was placed in an
air deryer for twe days, »

The yield of the erude produet was 27,2 gu, {69.2%),
purification of the amine by means of hydrogen shloride
afforded pure material, m.p. 37,9-38,9° in yield of 23.8 gn.
{80,7%)e
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Fe 2

HOAe
COoColy COoColip

The redustion of ethyl.mendtyobermonte ueing acetic
sold and iven sz satalyet was sayried ont in the sume manner
as the redustion of methyl-enitrobenzoate (Va)e The amounts
of sster (IX), water, ivom and asetic mold uesd weres 50,0 gn,
(0.26 mole)y 40,0 eo., 45,0 gn, (0,51 mole) and 8,0 oo,
reapestively, The time requived Cor the reduation was approve
imately 8 hours, The redused preduct wns transferyed inte
& 800 so, benker affer makipg it allaline with sodlum cavbon.
nte, Wurm methane)l wae added to the ranetion flask as &
rinss, The rinsea wers then added to the besker and stirred
over & steam bath for half an hour 1w order to exireet the
saine eotey from the iren oxide residues, The sludge wos
allowed to mettle Tor 15 mimmbes, and then deoanted throuph
& Inrge fluted filter paper, The Filtwate was sonsentyuted
to dvynese, and the extraction was repented wniil no more
amine sxter reasuined after conventrating the extyacts %o
dyynens,

The oily smine ester was purified Wy dlssolving it (n
dry sthyl ether and precipitating the salt Yy bubbling dry



1%

hydrogen shloride gas through the solution, The malt was
filtered and washed with eold portions of ether until the
waghings ware oolorleas, The hydr¥ochloride was dissolved in
water and the frees amine was precipitetsd by sdding excess
104 sodium earbomate solutien, The liguid amine was then
aextracted with eother sand dried over arhydrous potassiuvm
sarbonate, The drisd ethereal solution was waouum distilled
and the distiliate was collected at 156°/10ms, The yield
was 29,6 gwm, {68,9%),

Purification of the crude sming, by means of hydrogen
ghlovide salt formation and veouwm distillation afforded puve
materind, B.P, 186%/1cem,, in yield of 25,2 gm., (58,6%).

Voo Ryl ester

The redugtion wae rapeated a seeond time %o obmsrve the
effsot of tha reverse asddition of the resgentsy addition of
ths nitro asspound to the redueing sixiure, This reverse
addition resulted in & alight improvement in yield {62,1%)
of pure amine, and an increased rate of redustion (approx-
fmately 3 heurs},



oxide Catalyst
NO
2 , NH
O + 3Ho(Pt) —> 2 + 2H90
COOCH5 OOCH3

A mizture of 18,1 em, {041 mele) of methylemenitrobens
soate (X}, 150 ce. of 95% ethyl alcohel and 0.2 em, of
{Baker Flatimm) piatinmm exide catalyst, suspendad in
B.0 0o, of water wers charged inte a Pary hydrogenation
bonb, The air was evacunted from the bomb and the mixture
was agltated under o hydrogen pressure of 60 lbe, until the
uptake of hydrogen sessed, {about 8 minuten), The tempera
ture ranged from 30 to %5  and the hydrogen uptake was
0,32 moles, The satalyst was removed by fTiltration and the
solvent woas evaporated, The residue was diamolved in ather,
and the resulting solution was dried over (.P, swhydrous
sodium sulfate,

Distillation of the ethereal solution gave a 98,27
wield of the orude methvl.meaminebenseate boiling at
162.155°11mn, The 1iquid amine erystallized wpon eooling
for 48 hours in & -20° refrigerator. The oily, reddish,
orystals were dissolved In excess ethanel, and five grams of
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agtivated eanrbon was added, and the mixture was refluxed
Yer one hour over a steam bath, The mixture was filtered
and the sirvawegolored filtrate was sonsentrated until most
of the ethanol was removed,

The liguld amine was kept in s -20° rafrigerator for
thyee days, The frosen orysials were removed frem the
vofrigerator and placed in an alr dryer for two days in order
to remove any remaining trases of alechol, ,

The yield of the erude produet, BePs 152.155°/11mm,,
was 14,8 ga, {98,2%)3 erystallization afforded pure material,
BeDe 38,3439,5%, in yleld of 14,6 gm, (96,6%),

Vil.

Ethylem~-aminobensoate was prepared by the redustion
af the correspeonding nitroe sompound, ethyl.m.nitrobenzoate
(11)s The reduetion prosedure used was the one alrveady
desoribed for sompound VI, The amounts used were 19,5 gm,
{01 mola) of nitrs compound, 150 oo, of 957 ethyl aleohel
and 0.2 gm, of platinmm oxide, The amine boiling at
156°/10mn, , was goldenered in eolor and did not solidify
wpon ceoling,



20

The yield of the erude amine was 15,8 g, (96.,1%)3 vasuum
distillation afforded pure material, B.P. 156°/l0mm,, in yield
of 15,5 gm, (93,8%), A micwouboiling point determination, at
stmospheris pressure, was mandes on the pure sompound ard the
voiling point was 294" (with decomposition), The refractive
tndex 5,7 5 1.5840, 8.0, 26"

Vila & VIiIke &ihyl ester

The redustion of ethyl-menitrobensonte wazs twise re~
peated {Runs VIIn and VITL) in order to obtain snough sthyle
n-aninchensoates for the preparation of the acstumide, benms.
mide and hydrechleride derivatives,

zoate using % PR LRGL U

NOo : i NHg of
5%(Pd on C) > i + 20
0500HE 3Hp “Co2CoHs

EthylensXi trobehsoate was redused, icolsated apd purified
ap described in Run VI, exeept that Baker FPlatinum Co.,
5% Palladium on Carbon was used in place of platimm oxide,
The yleld of the pure compound was 92,87 snd the time re=
guired to runm the redustion was 25 minutes,




IZ, Eeduetion of pePr
Oxide Catalvet
NO, e NH
+ 3H3(Pt) —— ] + 2E0
02oCHoCHoCHZ COoCHoCHoCH3

The reduetion of 20,9 gm. (0,1 mole) of nepropyl-m=
nitrobenzoate (ITI) using 150 teo, of 057 eothyl alechol and
0.2 gmy {Baker Plativum Co,) platinwm oxide was carrisd out
as desoribed for Aun VIY, The time regquired for the hydrogen
abaorption was 15 miyutes, The weduced PPropyl-meamino.
bensoats was isolated by filtration of the platimm and
svaporation of the ethanol, The residue was dissolved in
sther and dry hydrasgen chloride gas was bubbled into the
stheresl solutien, The flsceulont preecipitate was filtered
and washed with seversl pertions of sold ether,

The fros base was obiained by treatment of the salt
with 107 aqueous sedium earbomate and sxtrsotion with ether,
The solvent was evaporsated and the residue wes dried over
ayhydrous sedium sulfote, The vield of the liquid mmine
was 17.2 gm. (95,5%), A mlero~boiling point determination
whe made on the pure compeound at atmespherie presspure,
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and the B,P, was found to be 285° (Deo,). The refrastive
index and specifio gravity were alse deternmined:
nge
= 1,5467, 8,6, 28° « 1,10%20,

e
An ansiysis of the sompound showeds

Saloulated Found

¢ 67,10 €7,23
H 7450 T 2%
H 780 7.98

CO5CH( CHz) 5 02CH(CHz )2

Onewtenth mole (20,9 gm.} of isoprepyl-menitrebenzoate
{(1V), 180 go, of 957 esthyl aloohel and 0,2 gm, of platimm
oxide catalyst were used, The catalyst was fllisrad and the
solvent was svaporated on s steam bath, The organis residue
was taken up in ether, dried over sodium snlfsate and svapora«
ted on & stesm bath, The solid isapropyl-m-~aminobenzoste
resldue was dimsolved in exeess sthansl and decolorized by
adding 5,0 gm, of setivated sarben, and refluxing on a steanm
bath for sns-half houry and then concentrated to the first
sign of orystals, The filtrate was veheated and allowed
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te eool smlowly without disturbance, |

The yield of the erude product, m.p. 175,1-176.2%, was
17.4 gm, (96,7%)y eryatallisation afforded pure material,
RMPo 176-197%, 5 yield of 16,2 gm. (90.5%)
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% Reverse addition of reagents {page 17)

Hethyl

Bthyl

Hetlzyl

n-Propyl

Iaopropyl

D88
e
O.26
oo
0,10
0,50
0,80
040
0.10

0,10

Pe-H0An

FeuHOAn

#Fe-HOAs

»t,

Pt

3
A
5% ¥,

P,

Pt

OeBL ‘\
{Male) ¥ B hras,

0.81 ’
(Mole) Fo 5 hrs,

OeB1
{¥ole) 7e 3 hya,

020 gn.
0,20 gm.
1.0 g
1.1 am.
D20 gm,
0,20 gm,

ﬁ¢39 e

8 min,
¢ min,
o5 min,
98 min,
25 min,
15 win,

14 min,

1 80,78

58,68
62,18
96,6%
935,8%
94,2%
@3;3.5
92,8%
96,5%

90, 5%
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TARLE IT
{eon*e)

REDUCTION OF wm-NITHOEENZOATES

Physios) Constants Anaiysis
Bun We,  Esber Zoupd Literature GCale, Pound

Va Hethyl W.p. 37.9.38,9° {
BeDe

38%) (26 g)
375 ims

VI Methyl 38,5.30,5
D eho15%e.1ima,

Yoy 0 BPs 186° m (204%)  (24,26)
Vit et sﬁ:@:”‘% o\ 208t
as* - 1,5540
BeD d
IX m~Propyl B.,P, #285° (Dec.) ¢ 87,10 é?.aa
X, 25% . 15467 H 750 727
8.0, p 1,089 N 7,80 7,78

X Isopropyl mep. 1761770

* B, P, at atn, pressure
% LAterature references



%o & 250 oo, suetion flssk plagsed in an efficient hood,
7.6 gme {0,085 mole) of methylemeamincbenzosts {VI} was dise
polved in 200 ou, of wohydvous ethyl sther, Dry hydregen
ehloride gew, prepored by means of » hydrogen chloride genw
erater {Z1), was bubbled ints the etheveal solution, and
Desdintedy & Tlosmlent preoipitate appeared and settled to
the botton of the flask. Au soon as the solution beoums
saturated with hydregen shioride gas, the presipitute waa
f1ltevsd on o Hldiner fumnsl, snd the filtiats wap treated
with hydvogen shiorids pas to sonplstely presipitate the
anine, The Tilter onke war washed with seversl portions
of #0ld ethy) other until the washings were solorless, The
amine hydroedQoride was pressed dry and plaoed in s dyyer
for %4 houws, The yield of the amine hydrechleride
MeDe D08,1208,8%, wan 9.8 g, (1009),




1

WH, NHo*HCL
2 Avh, HCL |
0 Ether 09CoHB"

The procedure used to prapare methyl-meanminobensoate
hydrechloride {XI) was repeated, The amount of ethyl-me
agninobenzoate {VII) used for the preparation of the hydro-
chloride was 8,3 gm. (0,00 mele), The yieid of the mmine
hydrochlevide mePe 184,8-188,5°, was 10,1 gme (300%).

pot

WHo l WHge HCL
Q Avh, HC1 _ ,
0oCHoCHoCHs, Ether ME05CHoCHoCH

The B-propyl-mesminobenzoate {IX) used for the amine
hydrechloride preparation was 8,9 gm, (0,05 mole)s The
yield of the smine hydroohlsoride m,p, 185,1-188,6, was
10,6 gm, (100%),

An analysin of the cempound showsd:

Theoretioal  Astusd

e 58, 63 55,66
4 6,54 6,43
N 6.49 6441

c1 18,43 16,63
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XIVe Preparation of Isooropyi-medminobenzeste Hydrochloride

NH, *HC1
2 Arh, HC1 _ 2
Ether
09CH(CH3 )2 O2CH(CHz) 2

The smount of isopropylemeaminobenzoats {X) used for
the amins hydrochloride preparation was 8,9 gm. {0,085 mole),
The yield of the smine hy&roohloride m.p, aas.ﬁum&.ag wag

10,6 gm, i@m%)t

THo*HOL NHCOCHgz
(CHzC0)20
CH3zCOONa b

COsColls 2C2H5

To a 500 go, heaker comtaining 125 ee. of waler were
added 4.2 eo, (0,05 mole) of O,F. vonventrated hydrochlorie
acld and 8,3 gm, (0,05 mole) of sthylemmsminobensvate {(VIia),
The ethyl-m-sminobensoate hydrochloride solution was decolore
ized ueing 3,0 gn, of setivated garbon, and stirring at room
temperature for 5 minutes, Tho mixture was filtersd by auce
tion and refiliered thyough & fresh paper in erder to remove
the aotivated earbon completely, To the ecolorless filtrate
wne added 6,2 co. (0,00 mole) of acetie anhydride and also a
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previously prepared solution of 7.6 g, (0,05 mole) of O,F,
erystalline sodium scetate in 25,0 o, of water,

Tha resction mixturs turned milky white as soon ss the
sodium ssetate solution was added to the beaker and then
elear oll droplelts smettled to the beottom of the beaker, ‘
Upon stirring the mixture in an ice-water bath for 10 mirutes,
the elear oily droplets turned inte & pure white solid mass,
The mweetarbethoxy~scetanilide that formed wase filtered and '
washed with 10% sodium bisarbonate solution follewed by water,
After pressing the filter cake to remove most of the moisture,
it was ylaced in a 40.60° dryer and dried to comstant welght,

The yleld of the erude product, mepe 53-84°, was 8.5 am,
(85%), The erude m-sarbethexyw-scetanilide was then oryse
tallisned from a 507 aleohelie solution and desolorized with
aotivated oarbom, After filtering off the otivated carbon,
the filtmate war consentrated to a saturated solution and wae
allewed to e2ool 40 voom tumperature, Particulayly geod
erystals were obtained by reheating the Piltrate and allowing
the filtrate to ecool slowly and without disturbangse, The
orystallisation &ﬁ'wﬁad_m& material m.pe 85.%&4&“, in
yield of 8,0 gm, {77.0%),

The melting point of meparbethoxy.ssetanilide which
was prepaved, 41d not agree with the melting point (110%)
glven in Bhriner and Fusen's Tadls of Derivatives (24).
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ane of this diserepaney the prepars . sthoxs
agetanilide wep yepeated, The same procefurs desoribed shove
wan used to prepave the agsetanilide derivative, The ylelds
shtained wers approximately the same, and the evystallised
produst melted ad 84,0s85,0%, veprodusing the melting point
obiained from the firet preparation of meearbethony-acetanie
1ide,

An wpalysie of mecurbethoiyagetanilide (m.p. 539«
84,6%) showed the followings

Aatusl
¢ 63,58
" 8454
¥ 8,78 6a78

This conslusive dotermisntion establiished thal the melting
point of m-sarbethoxy-soetarilide is 84+85° and not 110°
as rapoyied Iin Shyiner and Pusonte m ﬁg HEPILNL LA NED Qﬁ&}t

2CoH5 Cl 202H5

Te a S50 oo, stoppered botitle were adfed 33,0 g,
{¢,0 mole) of ethylmeanminobensoste (VIIs) and 150,0 oo, of
arbydvous etlyl ethey, The solution was msde alkaline by
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adding 12,0 g, of finely powdsred potassivm sarbonate,
Twanty-elipht gm, (0.2 mole) of reagent grade benzoyl
ehleride was added to the resciion bottle and shaken
vigorously {(ocoasionally releasing the pressure) for ten
mimten, A heavy white precipitate formed which was fil-
fered and then slurried In & warm 5% sodiwm sarbonate soluw
tien, After the mixtures was filitered, a halide teat was
made using silver nitvate, The test proved that halides
were present and it was nesessary to resliurry the benzamide
derivative in warm water for one hour, The filtered and
dried produst was then recryetallized, using SD«34 alechel,
and activated earbon,

The yield of the srude predust, m.p. 108-111°%, was
36,3 gm, (67,3%)3 ons erystallization and treatment with
sotivated aarben affordsd purs meterial, m,p. 112-113%, tn
yield of 28,7 g, (83,3%).

The melting peint of the meperbethoxy-benzanilide
prepared 414 not agree with the melting point {(3148°%) vepor-
ted in Shriner and Yuson's Table of Derivatives (24). 4n
analysis of the gempound showed the followings

Theorstios) Actusl
¢ 71.40 70,92
H 5,62 5,49
¥ Be21 L
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Shrineyr and Fuson {(24) reported the following melting points
for the acetamide and benzemide derivatives of ethylemw-smine-
benzoate and ethyl-pesnminobenzoates
Acetemide  Benmauide
ethylem-ominobenzoate ...e 110° 148°

&
gthylepeanminobenzoate suse 110 148°

It will be obmsyved thst the welting points for heth the
"para® and the "mata” seters were reported sz the same, An
errvey Yy the transiator of the "pave" melting points may
have beoen made, A literature sesreh revesled no preparsa-
tions for the derivatives of the “nmsta® compounds,



IVAT
Bun Fe.  FEster Dexivative ¥uXs Yield
xx Methyl  Hydrochlorlide  #202,1.203,8° 100%
XTY Ethyl Hydrochlorids  #184,8-188,8° 100%

XIIT  nePropyl Tydroehleride  *155,1-158,6° 100%

b 54 4 Isopropyl Hydroehlorids  #283,0.884,0° 100%
XV Eihyl Anetanidw 84,0~ 85,07 g
XVY Rthyl Bengaxide 112,0-118,0° B5,3%

# The hydvoohloevides all melted with decomposition,



Bup ¥e.  Eeter  Deriwstive

XIIE n-Propyl

IV Ethyl

XVI EBEibyl

Hydroehloride ¢
H
0
43
Asetamide e
6
Bangemide ¢
H
o

Apnlyeis

galeulated  Bound
65,63 55,68
ﬁlﬁ* 6‘&5
8,49 6.41
16,43 16,63
83,78 63,52
6,52 6,81
6,78 8,76
7140 70,92
B.6R 5,49

6,21

5,20

¢



Ultyavisiet abaorbiion mensurements were made with a
Beokman DU, spestrophotomster squiyped with 10 sm, siliea
cells, using syethetis methamel as the solvent, A sample
saloulation fer dvteridniug the molsy extinction coeffice
jents i shown on page 49,
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TABLE XY
MOLAR EXTINCTION COENFICIENTH
KINTHA HARIMA
“\*’X 3 —w\y\.}\ €
Hethylemeni trobensoate 230 4,949 g&.ﬁ‘;& 23,645
Rthylem-nitrobonzoste 240 5,348 217.5 24,910
’ 286" 7,200
ne-Propyl-m-nitrsbensoate 240 4,623 218 22,553
288 6;458
Isopropyl-m-nifrobengoats 238 4,258 262 74493
¥ethylepwamipobongoate Ead s 204,2 2821 25,177
3g2 2,079
Bithylen-anigobensonts bty g 222,% 223 23,410
320 2,011
nePropyi-sesminebonsonts "Me 235.8 228 22,300
321 2,659
Inopropylen~tminebanseate 274 309,0 219 38,265
' Y 2,822
Hethylem-sninobensostée , HOY 297 Bl7.0 222 24,752
290 FL98 299 5887
go8 124,86 206 130.2
380 226,9
Ethyl-neaminobenzoate , HOL 276 466,99 221 28,436
201 88,22 279 BO6L O
322 216,2
ne~Propylemeaminobengoate , HCL 278 411.,8 228 20,212
201 P6,06 279 426, 2
319 211,686
Isopropyl-mesminebensoats , HOL 269 20,90 223 81,684
2ve 724,68 270 920, 2
208 G0.,7% 279 HE8 8

319 168,9



Holsoular welipght
By mavelongth
72y tronemisnion
Yy acll thiskness
9y conoantyation

wﬁ% s O,688

i w 3,603

e~ 187,66

e Ay - %g

A A A W 90 ﬁﬁ“
s anmanse D, 908 am,

mwwnnmennwenawes  0,4156 gm,/liter

9«%%%@ ﬁ o2 log & » O.,2040

3”% speaifio sxtinetion ooefficient « :
n,” " gl =

e G.,4063

L

¢ = Mlar sxtinstion soefficient o m;% X moleoular wi,

ik

g D.40638 » 187,86 g 93,14
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DIsCUSBYON

L.

The esters of meta-nitvedbensele seld were prepared
by the direst esterification methed using bensgene as the
ageogen wherevsy possible, and suifuriec acid as the oata
lyst, 4 large sxcess of ithe aleshol was used in esch of
the sstarification mixtures, The ternary distillates formed
were gondensed inte a Dean-Stark twap, The time reguired
to asterify meta-nitrobenzoie asid, using methyl, ethyl, ]
n=-propyl, and isopropyl aleohels is shown on page 12, Table I,
1€ will be obperwed from the yates shown on Table I
that, of the alochols studied, methmnol showe the mest rapld
yate of esterifioation, The primsry aleohels, ethyl and
propyl, have appreximstely the same rates of smterifieation,
Tut these are slower than methyl alechel, The secondary
fsopropyl alochol showed the slewest wate of esterdification,

Several metheds were smployed to reduce the meta
ritrobenzoates to aminess: iron, water and acetic aecidg
platimm oxide and hydrogens and 5% palladium on sarbon
and hydrogen,

(&)

Iron, water and acetie aeld were used in
the First attempt to reduee the mets.nitrobenzoates,
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(hydrochlorie acid was not considered bhecamuse of its
hydvolytic effest on the esters), Procedurss were wvaried
by adding iron to the niire compound in water-soetie soldy
or the reverse, Ioth procedures ylelded approximately the
same smounts of amine (60%); the addition of the nitre
eompound to the reducing mixture showed a greatsr rate of
reduction {3 hours ve, B hours),

{v) '

A compavative study was made with platinm
exide and 54 palladtius on setiwated sarvbon as possible
satalysts for the redustion of the mets.nitrebenzoates,
Flatimm oxide prodused the beet resultss 96,67 yield,

and it was umed to reduss al) four of the menitrcbenzoates,
{See Table XI, pags 24},

It is well known that the rate of reduotion varies
direatly with the amount of satalyst up to a certain
1imit, Prelimivary sxperiments in this investigation {(17)
indieated that 0,2 gm, of estalyst per 0.1 mole of nitre
gompound in 1850 g¢e, of molvent with hydrogen at 2 to 3 satm,
pressure was the eritical maximm amount nesded for very
rapid reduetion {8410 mirutes), Iarger amounts did not
inersase the rate of reduction appreciably; ssall smounts
resulied in the expeoted deoremse in reduetion rate, Hmmr;
s little as 0,05 gn, of eatalyst could be used and & quan~
ftative redustion Btill be obtained in about 60 minutes,



An attempt wae made to prepare the hydrochlorides of
the amines and the acetyl, bensoyl, denzal, and banzyl derw
ivatives of ethyl.meaminobenzoste, The benzal and benxyl
derivatives of sthyl-mesninobenzmoste could net be purified
rendily, and were abandoned,

Both the acetamide mnd bengssmide derivatives of ethyle
msminobenzeate, prapared here, gave melting pointe that
dinagreed with those reported by Bhriner and Pusen (24),
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SUMMARY

A series of m-nitrobenmonte ssters have basn prepared,
Twe sompsunds, nst previcusly reported are the n-propyle
meni trobengonts and isoproyyl-menitrobengoats,

Redugtion of the nitvobenzoates to corresponding m-aminew
benzoates can be uoccemplished best by satalytie hydrogens
ation in ethawol solution, using platirum oxide ap the
oatalyst,

Chemieal redugtion with iren and asetio avid gives the
beat yislde of pure amine compound when nitre compound
is ndded to ivem-acetie mecid mixturs, rather than the
reveYse,

Physieal sonstants reporied by Shriner and Fuson Yor
m-ocarbethoxy acetanilids and m-garbathoxy bensanilide
were Tound to be errvonesus, Corrected walues are

given here,

M iraviolet absorption spestra of the compounds synthee
sized are presented,
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