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Introduction

Following the initial report by Lemann(l)that para-aminosalieylie
acid possesses tuberculostatic activity, a series of derivatives and
analogues of the substance have been synthesized and thair in vitro
tuberculostatie activities against H37RV strain of Iyeobacteriuam tubercu~
losis have been determined, '

In the presense of galicylie aeid(z) » pathogenie strains of Myso~
bacterium tubersulosis have been found to show an increased uptake of
oxygen., Some sixty derivatives of benzoie and salicylic aecids have been
tested in attempts to find a drug which will inhibli this increase in
respiration and possibly also inlﬁ.bit growth, The most aetive tuberculo-
statie compound thus far found is 2-hydroxy-li-amino-benzoie aeid (para-
axinosalieylis aeid), whieh has been found to preveat the growth of the
tuberele basillus in eultures at eoneentrations of 10'5' M (O.Smg./lOOcc)Sz)

-The action 1s more fundamental tham a mere interferenece with respiration,
sinece para-aminosalieylie acid also inkibits the growth of non-pathogenic
strains of the tuberele bacillus, such as the B. C. G, strain which shows
no salieylate effest, In vitro tubersulostatis behavior of para-aminosali-
eylie aeid and related compounds has beea reported by Goodaere and his
eo]lea.guen(3). It became apparent to these researchers from the following
table (Table 1) that, with a few exceptions, substitution by simple radisals
in the parz-aminosalieylie acid moleeule has but little effest on tuberculo-
statie activity. This faet appears to be espeeially borne out by the acti-
vities of the gompounds in the groups B, C and D, The low astivity of
eorpound 9 proved somewhat surprising and it waas hoped to ecomment more
fully on this in a later paper. Although the esters of para-aminosalicylie
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Table 1

Inhibition Concentrations of Para-Aminosallieylie asid and Relalbed
Compounds, Inooulum of 0,001lgm,/ce, of Hy7RV Strains of Myeobacterium

Tubersulosis,
Inhibition Cone,
1 Substance ' ng./100¢e,
Group A Standard ‘
1 Para-aminosalieylie aeid 0.0487-0,0243
2 Para-aminobenzoie acid 100-50
3 Sodium salicylate 50-25
L Meta-aminophenol 12,5-6.25
Group B Esters and Amidee of p-aminosalieylie aeild ’
5 Methyl ester 0,0487-0,02143
6 Ethyl ester 0,0L87-0.02L3
7 n-Propyl ester 0.0L87-0.02433
8 Jaobutyl ester 0.02143=0,0121
9 Para-aminosalieylamide S0=25
Group C Acyl Derivatives of Para-aminosallieylic Acid
RNH OQH
' OR! -
10.- N—Acetyl 0,78-0.39
11 N-Benzoyl 1,56-0,78
12 N-Sulfanilyl - 6,25-3.,125
13 Oy N-Diacetyl ‘ 3.125-1,56
1, N-Sugeinyl - 50=25
Group D Acyl Esters of Para-aminosalieylic Acid
WH OORY
ORt '
15 N-Acetyl, n-propyl (R=CH,CO, R'=H, R"I-'%‘?H?) 0.195=0.0975
16 N-Benzoyl, methyl (R=CGH5CO, R'=H, R"=CH3) 0.78-0.39
Group E Nuelear Substituted Derivatives
17 3,5=~Dibromo~li-aminosalicyliec acid 12,5-6.25
Group F Derivatives of Para-nitrosalicylie acid
18 Para-nitrosalieylic aecid 25=12,5
19 Isopropyl ester 3.125«1.56
20 Acetyl-p-nitrosalieylie acid 6.25=34125
21 Methyl ester 12.5-6.25
.22 Isobutyl ester 25~12,5
Group G Analogues
23 3-Amino-l-hydroxybensoie aeid 3e12521,56
2L L~Amino~3~hydroxybenzole aeid 3.125=1,56
25 2-Amino.l~-hydroxybenzoie acid S0=25
26 Methyl-2-amino-}i~hydroxybenzoate 25-12,5
27 2,4-Diaminobenzoie scid 25=12,5
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aecid do not appear % ypossess a marked advantage over the free asid it-
self from these in viiro data, they were eonsidered worthy of animal
study, It was also felt that eompound 1l might possess in viw aetivity
by analogy with the earboxy-zeyl sulfonamides, The results de@ﬂb&
under group & eonfirmed the original findings of Lehmann, namely that
| the partisular eonfiguration displayed by para-aminosalieylie aecid is
'probably the most astive of the possible isomers, Compound 25 is of parti-
sular interest sines it has been sugzested as being Iorgned during earboxy-
lation of meta-aminophenol, a prosess utiliZed in one of the gyntheses
of para-aminosalieylis aeid(h?, It should 'bt; mted that no difference

in tubereulostatie astivity was observeg!- between samples of para-aaino-
salisylie 2sid synthesized by the various methods,

Clinittally(S) some eighty-two adult pati;mt- with v&iouc roimc

of tubersulosis were treated with para-aminosalieylie aeid, usually in |
oral doses of respestively 5, 3, 3 and 5 grams of the hydroechloride at
i hour intervals (1hgm. per day), im order to maintsin the average blood
levels at 3-6mg, per 100ce. for 3 to L weeks, with one week intervals
without treatment, The results in pulmonary tubereulosis were generally
good, Of forty—seven eases;, thirty-thres impxoyed, nine did not iwprove
and five died, Ian the fawrable cases there was a gradusl deeline in
fever, and a dixinution in sedimentation rates, as well as a rise in
hemoglobin and a disappearance of tuberele baciili from the sputum, The
Foentgea pieture also irproved, In other forms of tubersulosis the
results were likewise faworable, exsept in meningitiec tubereulosis ( a
total of six eases) whieh all terminated fatally, The toxieity of para~-
aminosalicylie acid was found to be low, In some casei gastro-intestinal
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diseomfort and diarrhea oscurred; im isolated cases there oesurred some
kidney irritation aeeompanied by a slight albuminmurea, Fara-amimosali-
eylie acid proved very benefieial when a 5 or 107 solutior was used to
£ill extra-~pleural post-oﬁerative cavities infected with the tuberels
baeillus, Resently it has been rgeomnded(é) that para—-azinosalieylie
asid be adminiutu'ed elinieally as the sodivm salt and/or with adequate
amounts of sodium biearborate to guard against erystalluria, asidosis
and to desrease nansez,

Pars-amimosalieylis acid has beem prepared by the altermative
syntheses of Seidel and P ttnert *8) inwlving the carboxylation of
meta~aminophenol, Some workers ia Switzerlaud, Germany, Sweden, Ingland
and Arerica have 3ll published their carboxylatlorn eondltionsg, whieh
differ somewhat from those of the original proeedure, Amother prastieal
preparative xethnd sgtarting with l-aitro-2-aninotoluene and inwlviag
L-nitro-2-ghloro-benzoie acid as an intermediate has rezeatly beea
reported by VWenlis aad Gardner(g).

The starting material of the method worked out in this laboratory
and herein reported was toluene, whieh tluough the series of resstions
showd in the following diagram (Chart 1) resulted in good ylelds of para-
aximnzalieylie aeid, ‘
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Chart 1 5»
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Theoretieal Consideratiors
The pixture of ortho- and para-nitrotoluencs resulting from the

nitration of toluene with mixed acid (HQSOh and HHOB) may readily be
separated on a teginical scale by fraetional distillatiom in vacwum,

" for the isomers differ guffisiently in their boiling points (16 C, at
760%).(10) It is furthersore possible by a combination of distilla-
tion and erystallization to effeet & separation of the ortho and para
isomers and to thus obtain the pure ortho as well as para eompounds,

The monogubstitution resilts in yields of the ortho ard para isomers
ia a ratio varying somewhat with the temperature of the procedure, Ths
mixture also eontains a small quantity of meta-nitrotoluene eliminated
in the fraetional distillation and erystallization,

The preparation of 2,l~dinitrotoluene may be aceomplished by
nitrating toluene with mixed acid (stou and HNOB) s usually ia two
steps, with the utilization of the spent asid from thes dimitration for
the mononitration, The main end produet, the 2,lL=dinitro derivative is
formed through the ortho- and psra-citrotoluenesll), The para eompouad
yields 2,li~dinitrotoluene exclusively by a substitution ortko to the
methyl and meta to the nitro groups; whkile in the ortho-nitro isomer,
eomparable positions are available at earbons L and 6, but ia this case
substitution oecurs preponderantly at the point of the stronger para dires-
tion by the methyl group yielding the same 2,l~isomer; 2,56-~dinltrotoluene
is prodused only in minor axouats, Under eontrolled eonditiouns the quanti-
ty of 2,Li,6=trinitrotoluene also formed in the nitrations may be reduced
to negligible proportions, The imolation of the 2,)..dinitrotoluene from
the reastion mixture may dbe accomplished readily by the aid of ehromato-
graphy, In this investigation magnesium oxide was uged as the sdsorbeat
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and asetone as the solvent, The trinitrotoluene is strongly adsorbed
produeing a violet 2one at the top of the eolwm; 2,li-dinitrotoluene is
poorly adsorbed forming a greea zone at the botiom of the eolumm; other
nitrotoluenes present pass out imto the filtrate.

Theoretically sulfonation of ortho- and para-nitrotoluenes should
produce 2-nitrotoluens-li-milfonie asid and li.nitrotoluene-2-sulfonie
aeid respeetively, This is due to the varied though synergistie aestions
of the methyl and nitro groups, In the ease of para-nitrotoluene, the
nitro group deastivates position 3 very strongly and astivates position
2, and since the latter is 2180 under the ortho {activating) influence
of the methyl group, it should be the exclusive site of monosubstitution
on sulfonation, Similarly im the case of ortho-nitrotoluene the expected
sites of substitutiom should be at the positions); and 6, whieh are para
and ortho respestively to the methyl and meta to the nitro groups,

Sinee para orientation is ordinarilly stromnger than the ortho, a predomin-
ance of attack at position )i should therefore be antisipated, In this
work sulfonation of ortho-nitrotoluene was found to produee exsluszively
the' }; sulfonie aeid, the reastion meghanism evidently being analogous

to that of the dinitration,

A particular important use of the produets of sulfonation is the
preparation of phenols whieh may be accomplished by fusion with potassium
or sodium hydroxide, At temperatures ranging between 250-300°C, the
sulfonie asid group is replaged by the "OK" or "ONa' group from whieh
the phenol is obtained by treating the eocoled melt with iee and hydro-
ehlorie acid, The reastion however d®es not proceed as simply as might
be antieipated, Oxldative gide reactions oceur sixmtaneously with the
normal exehange reastlion, about 10% of para-nitrosalieylie acid being
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formed in the procedure as conducted in this work, .

The hydrolysis of the dizzonium aslh of 2-aminctoluene-li-sulfonie
acid by means of boiling sulfursic acid results in good yields ortho-eresol
S-mlfonie acid, whieh may be converted 1nto S-nitro-ortho-eresol by the
heating of its aqueous solution with diluted nitrie acid 1im the presense
of a meall awunts of sulfurie zcid as a satalyst. The replacement of
the sulfonis aeld group by the nitro group is of gongiderable technieal
imortanece, It is muceesczful chiefly with phenol- and naphthole- sulfonie
aeids(lz). ’

The selestivs reduction of one group in polynitro eompounds may
oftea be aceomprlished by the use of ezleulated arounte of sdium, ammonium
or hydxrogen sulfide, In this operation, on dissolving the 2,L~dipitro-
toluene in aleoholie axmonia and passing in hydrogen sulfide until eertain
eonditions were attained, tho reagent reduced ons group eompletely before
attaeking the other, The resulting mixture of 2-nitro-li-aminotoluene and
Leni tro-2-aminotoluene obtained in the reaection was easily separated
into its eomponents by taking advantage of their differeat solubilities
in water(13)

The eonversion of li~aitro-2-aminctoluene into S-nitro-ortho-eresol
may suecceszzfully be ascomplished by diazotizatlon followed by hydrolysis,

"henever S—nitro-ortho-cresol is treated with bromine at reflux

temperatures preferably with exposure to a light sourse, the halogen
enters the methyl aide ehsin and om prolonged actlon yielde the tribromo
derivative. Hydrolysls of the produst with borie ae1d*®) or lixe in the
presenge of irom powder as a eatalyst at 156%c. followed by aeidification
produces quantitatively the eorresponding aeid (para-nitrosalieylis aeid),

Redustion of para-nitrosalieylie aeid with tin or zine and hydro-
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ehlorie aeid or with stannous ehloride always leads to meta-aminophemol,(Il)
The satisfastory method of reduetion employed in this researeh utilized
for a prolonged time the mild redueing action of sodium gulfide in

- alkaline solution, YTields exseeding 80% of para-aminosalieyliec aeid
were obtained. 7

The final product, para-aminosalieyliec aeid is a yellowish powder

melting at 1h0-150°c.(15’ 16,17) It is soluble im water and aleohol and
moderately soluble in ether. Its hydroehloride is a stable white erystal-
line powder melting at 223-226°C. with desomposition'’’, It is uastable
in alkaline solutiom, desarboxylating to meta-aminophenol in solution
above 8000.(16) The dried s>dium salt darkens in 2 few days.
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xperimental

PARA— AND ORTHO-NITROTOLUENES FROM TOLUENE
120gm. (138cc.) of toluene was placed in a 1 L. flask, a cooled
mixture of 150ee, soncentrated sulfurie acid (sp. gr. 1l.8L) and 100se. of
nitrie acid_(sp. gre 1.142) was then added in mwall portions, the sontents
of the flask being shaken vigorously and cooled after each addition. The

temperature was maintained below 50°C. throughout the process. After the
acid had all been added, vigorous ghaking was sontinued for tem minutes,
The reastion mixture was then poured into about 2 L. of water, The liquid
nitrotoluene layer was finally separated from the agid solution by decan-
tation, waslied with water 10 remove acid then rendered water free by being
Plased over anhydrous ealeium ehloride,

The mixed nitrotoluenes were fraetionally distilled at diminished
pressure, The frastions distilling over at 108—1159 Ce 19mm, and 120—135° C,
19=m, were sollested separately, eash being subsequently redistilled at
19mm, pressure, The sollected 110-].1200. fraction which boiled at 220°C,
under ordinary eonditions, was identified as ortho-nitrotoluene, Yield ’
89gm. or 50%. The frastion distilling at 126-130°C. was reerystallized
from aleohol and air dried, The produet, a pale yellow erystalline powder,
m.p. 51.8°C, was identified as para-nitrotoluenme, Yield &68,6gm. or 38.5%.

2511=-DINITROTOLUENE FROM TOLURNE
120gm, of toluene was placed in & 1 L., flask, a ecoled mixture
of 500¢e, sulfurie aeid (sp. gre 1.84) and 320ce, nitric acid (sp. gre.l.uL2)
was added im small portions. The eontents of the flask were shaken vigorous-

ly and eocoled after each addition to prevent loss of toluere by evaporation.
After all of the asid was added, the reaction mixture was poured into about
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three wlunes of gold water with .vigorous stirring uatil solidifiecation
oseurred, The »0lid material was separated amd wéahed well on a sustion
filter with cold water w remove the oily liquid {(mono-nitrotoluene) a=
eompletely as possible, On 'raéryttai]ization from th'e least pbsaible
quantity of kot aleohol, a yleld of 220gm, of alightly yellow erystals
| was obtained, m,p. 62—89 Ce

50gm, of the erudé product was dissolved ia 300@&. of asetone, The
solution was allowed to run through a solumm (3,2em. in diameter) of 80gm,-
pure magnesium oxide at the rate of not more than one drop per second, Aa
the solutiom passed through the adsorbent two eolored zones appear, a violet
layer (about 1/8 of the golumm) was at the top, the rest of the ¢olumn
being greea eolored, After developing with 350ee, of aeetone, the eolumm
was dried, The violet layer was gut off and rejeeted, The green layer eon-
taining the 2,l-dinitrotoluene was extracted with 95% alecohol, The asetons
filtrate was passed through a series of eight eolumns similsr to the one
previously described or until a green golored zone no ].dngu‘ appeared in
the adsorbent, The solummns were them extracted with aicojhol. The aleoholie
extrastions were ¢ombined and consentrated om a water ba;th by evaporation,
Cn sooling, 39.5gm. of bale yellow needles, Z,h—dinitmtplueuie were obtained,
mpe 71.5°C, Yield 7L% (from toluene),

ly-NITROTOLUFNF-2-SULFONIC ACID FROM PARA-NITROTOLUENE
‘50gm, of para-nitrotoluene was added to 90cs. of Aftming sulfurie
aeid (207 303-) with vigorous shaking, After heating on a water bath for 30

minates, ~'bhe mixture was allowed to eool, and then poured imto 200ecs. of

cold water, Pale yellow needles erystallized out on staading, On resrystal-
ligation from 704 aleohol, the pure produet was obtained as the dihydrate,
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m,pe 1319C, Yield 87gm., or 98%.

2-NITROTOLUENE --h-SUIEOHIC ACID FROM ORTHO-NITROTOLUINE
The proeedure used was siwmilar to that used in preparing l-nitro-

toluene—Z—anlfoixie aeid, 80gm, of ortho-nitrotoluene was used, and a yield
of 12hem, (967 yield) of 2-nitrotolusne-li~sulfonic asid was obtained in
the form of long pale yellow reedles, ®.p. 91.5°C.

S=NITRO=ORTHO=CRESOL FROM h—NITRaTaLUEME-z-smomc ATD

A mixture of 50gm, of potassium hydroxide, 15ee. of water and 10gm,
of anhydrous h—mmtoluene-zumﬂ.fonic acid was melted in a niskel erucible
and heated with stirring for 30 minutes at 250-300°C. The erueible was
tightly eovered to prevent oxidation of the melt, After the reﬁulting
dark eolored reaction mass was allowed to sool, it was decomposed with
250ee, of 15% hydroechlorie mid, followed by econcentrated hydroshlorie

. agid wntil there was no further effervesecence, After the addition oi"

'300ee. of water, the mixture was heated until everything except. a

small amount. of resin-like matter was dissolved, After filtration of

. the gooled mixture, S5-nitro-ortho-eresol and a small amounts of para~
nitrosalieylie aeid erystallised out, The mother liquor was conscentrated
by further evaporatiom, and additiomal erystils were obtalned, The eombined
zixed erystals were washed with diluted sodium sarbonate solution {(5%) to
remove para-nitrosalieylis seid then reerystallized from aleohol, 5gm. of
yellow erystals of S-nitro-ortho-eregol was obtained, M.P, 118.5°C, Yield
T2%.

2= AMTNOTOLUEN E=-h=SULFONIC ACID FROM 2-NIT&)TOLUENE}-[L-SIKFONIG

ACID
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80gm. of 2-nitrotoluene-Li-sulfoniec aeid was dissolved in 250ee. of

aleohol,; 100ee, of eoneentrated ammonium hydroxide solutioa (28%) was
adde;d with shaking, Wgen sulfide gas was passed rapidly through the
mixture under the hood uwatil the odor of hydrogen sulfide was pronouneed

 and then eontinued 30 minutes longer, The' mixture was thea heated on a
water bath under the hood for 10 minutes; 250ce, of eoneeantrated hydro-
shlorie aeid and 100¢ce. of waler was added, and the heating eontinued for
L5 minutes longer. Om ecoling the preeipitated sulfur was reroved by
filtration and the filtrate reutralized with sodium earbonate solution
(eongo red used as the indicator)., 2-Amimotoluene-Li~sulfonie asid preei-
pitated in the form of erystals sontaining one molecule of water of hydra-
tiom, This eompound lost water and decosmposed om heating, Yield S5l.5gm,
or 8LZ.

ORTHO=CRESOL-5~-SULFONIC ACID FROM 2-AMINOTOLURNE-L-—SULFCHIC
ACID
A mixture of 100ce, esonsentrated sulfurie aeid (sp. gr. 1l.8L) and
180ea, of water was added to 50gm, of finely powdered Z-aminotoluene-l-
sulfonie asid, After diazotization by the usual prosedure, the produet
was added rapidly to an astiwvely boiling mixture of 200ce, econeeantrated

sulfurie aelid and 300... of water, After gll of the nitrogean gas had
escaped, the solution was boiled for an additional 15 minutes and thea
eooled, 300¢e¢. of aleohol was finally added, Ortho-eresol-5-sulfonie
aeid presipitated in the form of needle erystals whigh were ecollected,
washed with aleohol and thea sir dried., M.P, 79-80°C. Yield 35gm. or

76%.

S=NITRO-ORTHO=CRESOL FROM ORTHO-CRESOl=5-SULFONIC ACID
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3hgm, of ortho-eresol-5S~sulfonie asid was dissolved im 200ee, of
boiling water, A solutioa of 60se, of eonecentrated nitrie asid diluted
ﬁth 60se, of water was added, followed by Sse, of coneentrated sulfuris
acid as a eatalyst, After boiling until the spontsneous reaetion was over
{approximately 15 minutes), the solution m allowed to so0l, S5-Nitro-
ortho—eresgol separated in the form of yeilow erystals, Thege 1:rero reerys-
tallised from sleohol and air dried, M.p, 118-119°C, Yield 2Lgm, or 85%,

. Li=NITRO-2-AMINOTOLUENE FROM 2,L~DINITROTOLUINE
35gm. of 2,L-~dinitrotoluene was dismolved in 80ee, of hot aleokol.
The solution was allowed to eool and S0se, of eoneentrated ammonium hydro—
xide (28%) was then added with vigorous shaking. Hydrogen sulfide gas was
passed rapidly through the mixture under the hood uatil the odor of the
reageat was strong., Aftexr heating on a water bath under the hood for 15
rinutes, the mixture was poured into 500ece, of e0ld water, The resulting

presipitate was sollested and washed with eold water, A suffieient quan-
tity of water was then added to form a thin paste, This was followed by
60ee, of eoneentrated hydroehlorie asid, The undissolved sulfur was re-
moved by suetion filtration, and the filtrate neutralized with an execss
of eonsentrated azmonium hydroxide, The resulting presipitate was eollect-
ed gnd récryltallised Ifrom hot water to rezmove the rore goluble 2-nitro-
L-aminotoluene, 15gm of yellow eolored fine needle erystals (L-nitro-2-
aminotoluene) was obtained, M.P. 98°C, Yield 53%,

SN TTRO=ORTHO=CRESOL FROM lieNITRO=2~ANINOTOLUENE,
15gme of L~nitro-2-aminotoluene was disaolved im 20ge, of eonsentra-
ted hydroshlorie aeid and 50es. of water at 80°C. To this was added an

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15,

additional 3Ces. of eorsentrated hydroehlorie aeid, and the entire solution
was eooled to 5°C. A solutiom of 7.5gm, of sodium nitrite in 15ee, of water
at 25°C, was added as rapidly as the reastion eould take up the mitrous
acld, This wae sheeked with stareh~iodlide paper,

The dlazonium mixture was added as rapidly as pogsible to am astively
boiling mixture of S0ce. eoneentrated sulfurie szeid and S0ee, of distilled
water, After g1l of the nitrogen gas had essaped, the solution was boiled
for am additional 15 sminutes, Yellow erystals of S-nitro-ortho-eresol
separated out after ecoliage Oa rearystallization from aleohol, a yield
of 13gm. (Or 83%) (M.P. 11860) was obtained, |

PARA-NITROSALICYLIC ACID FROM 5-NITRO=ORTHO=CRESOL
2Ligm, of S5-nitro-ortho-eresol was plased iito a 500ece, 3-necked
round bottom flask under sunlight and heated in an oil bath to 120—13000.
until the erystals Just melted, The eortents of the flask were maintained
at thig temperature and 200gm. (611&@.) -of bromine was then added drop by

drop, with eonstant stirring, the hydrogen bromide gas prodused during

the reaction being allowed to essape through a reflux eondenser, At the
sompletion of the reastion, LOge, of powdered boris aeid was added to the
eontents of the flask, and the mixture was heated on an oil bath at 150°C.
»ore hydrogea bronlde gas being ewlved, After oont'i:mous heating for 5‘
hours, the bath temperature was inereased to 200°c. On eooling, the mix-
ture was extrasted four times with ether and the combined ether extrastions
were concentrated, The resalting para-mitrosalicylie azid erystallised out
in the form of yellow erystals which were then diszolved in 575 sodium ear-
bonate solution, This was finally neutralized by addition of diluted hydro-
ehlorie aeid to repreeipitate the purified produet, Yield 20gm, or 68%,
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m.p. 226-228°C,

PARA-AMINOSALICYLIC ACID HYDROCHLORIDE FROM PARA=NITROSALICYLIC

ACID

A mixture of 20gm, of para-nitrosalieylie scid and 9gm, of anhydrous
sodiun earbonate was heated with 80ee. of water until dissolved, 35gm. of
sodium sulfide dissolved im 150ce, of water was gradually added to the
boiling sodium para-nitrosalieylate solution, After heating six hours at
110°c. under a reflux eoandenser, 50es, of water was added, followed by
80ee. of eoncentrated hydrochloris aeid, The resulting mixture was heated
at 100°C. for two hours, then ecoled and filtered to remove the preeipitated
sulfur, The filtrate was rendered meutral (eongo red) with powdered sodium
earbonate, Para-aminosalieylie acid was presipitated in the form of a
yellowish amorphous powder, This was separated on a filter and dissolved
in an exsess of eoneentrasted hydroghloris aecid, 300ce, of Aaleohol was
finally aéded. The precipitated para-aminosalieylie acid hydroshloride
was filtered off and washed with 100e¢¢, of eoneeatrated hydrochloris acid,
The exsess hydroshlorie acid was removed by washing with aleohol and finalw
ly with ether, The srude produet was reerystallized from boiling water,
Yield 18gm. (or 80,5%) M.P. 221-221°C, with decomposition, Nitrogen found:
7.29% (Cale. T.L%).
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Conelusions

Para~aminosalieylie acid has been synthesized im this laboratory

by a satisfactdory proeedure from toluene through para~ and ortho-nitro-
toluenes and 2,Li~dinitrotoluene, The proeesses are simple, readily per-
formed with a minizum of apparatus and the yields are exeellent.
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