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SUMMARY.

''he petecleura ether extract of the seeds of Psoralea corylifolia
gave a dark reddish-brown oil and a erystalline selid Cqy Hg O
now named Psoralen. melting at 162°. The oil was found $o con-
tain a considerable amount of resin. The fatby acids obtained from
the oil were found %o be principally palmitic, oleic and linolic acids
together with small smounts of sbearie, lignoceric and linolenic
aeids.

CuNTRAL ConLEde, BANGALOTE. Revelved Decomber 30, 1932,

D ﬁmmﬂmém of Salicylic Acid. Part IV. Synthesis
‘and Constitution of 4-Sulphosalicylic Acid,

ARHAR WaMAN FIRWE AND MomINIRAM RasARAM JAMEBEEEAR.

Ofthe four possible sulphosalicylic acids, 6-sulphosslicylie aeid -
e only one konown for a long time, being the sole product of
sulphonstion (Mendius, Annalen, 1857, 108, 45 ; Remsen,
1875, 179, 107 ; Hirsch, Ber., 1900, 33, 2239 ; Meldrum and
J. Chem. Soc., 1928, 123, 1986). The &Baumma of 3-sulpho-
lic: acid was worked out by Hirwe (J. Indian Chem. Soc., 1980,
93).. The aim of the present work was to synthesise and confirm
ionstitution of 4-sulphosalicylic acid..
inice the 4-posibion in the salicylic acid nucleus is not favoured by
mﬁmgmpq influences, an indirect synthesis - only is possible.
wﬁowzmum -4-sulphonic acid was chosen as the starting substance.
t svas obtained by the (1) nitration of toluene-4- “sulphonic ma& or
ha' @_ sulphonation of o-nitrotoluene.
H ow er and BDernoulli (Ber., 1909, #8, 4309) Emwmwom sodium
S.o&oyﬁmbm-p sulphonate by the nitrstion of sodium toluene-4-
m&@ﬁoﬂ@g with a mixture of nitric and sulphuric seids. They did
ry to get the free acid. Instead of sulphurie acid we used scefic
dride during nitration aud cbfained the free acid directly.
_”mw@ acid was also preparved by the sulphonafion of 2-nitrotoluene
m;m&mup end Kuhlberg, Annalen, 1870, 158, 27; Rornabzki,
id., 1883, 221, 180). The acid was isolated as potassium salt,
or was converted info the barium salt from which the free acid
s Evmumwmm in the usual way.
[he compounds produced by both the methods are identical, which
nfrms the constitution as 2-nitrotoluene-4-sulphonic acid.
.ﬁ.m&wgwm:oﬁmo acid was obbained from the above by first oxi-
dising: the methyl group to carboxyl, then reducing the nitro group
d.finally converting the amino group to hydroxyl in the usual way.
he position of the sulphonic acid group in the compound is estab-
Hmwm@_m.@m ibs conversion to S-resorcylic acid (m. p. 208°), when fused
ith caustic potash,
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le MHE..@.M Amer. Chem. Soc., 1879, 4, 852) decomposes a part of

[..,IZQw NG, - ubsbance and affects the yield. On completion of the oxidation
S0,E A CH, —> m.oumAa. ono.,Llw. ,..Egu.o was fAltered and the filtrate acidified with ECl to get the
o N id potassium salt. It was reerystallised from hot water, in which
o itiis easily soluble, as needles. On slow crystallisation it wos obiain-
O n transparent hexagonal plates. Yield 87 per cant.

po‘.mA VVOOGM > B0, HY /QODE ‘The potassium salt was converted infe the neutrol bevivm salt,
— which is difficultly soluble in boiling wabter, and crystallises from it in

ellowish ith % Ty 4
N owish grains with fwe molscules of water of crystaliisasicn, which

n.be completely removed ounly at 180° under reduced pressure.
The compositions of the seld pobassivin salt ag well as of the
sutral barium salt agree with those given by Hart (loc, sit.).
?ﬂ.ﬁo,m-ms@?u@m@n&.a asid was cobfained by digesting " the
rium salt with the caleulated amount of dilute sulphuric acid. A
vas obtained on evaporating the flirabe to drymess. Tb wag
H.wm.,wm‘:wm.m& frome waber as small white needles, m.p. 111°. Tt is
“hygroscopic and so was kept in a desiceator over ealeium
¢ride overnight and then analysed (Found: N, m.m_m. S, 11°05;
Tewt., 1458, C;H;0,N8, 2% H,0 requires N, 4'79; &, 1108 per
Hq. wt., 146°0).

id dichloride of 2-nitro-4-sulphobenguic ﬁ_Sg [UH, (NOg)—
e,,.c (COCIH)] was prepared by heating on a boiling ﬁ.mﬁmvv%& a
re of acid potassium nitrosulphobenzoate {10 ¢} and phos-
phorus pentachloride (80 g.). The mixbure was poured over ice and
ed, when a solid was obtained which is very easilly soluble in
i @ohamﬁm- It was recrystallised from heuzene “in clusters of
‘needles, yield 10 m. Tt sofbens ab 145° ond melts ap 1g0°,
d: N, 498; CI, 24:88; 8, 11'24. C;H;0gNCL8 requires
'68; CL 24°97; 8, 13- 29 per cent). .

& diapide of 2-nitro-d-sulphobensoic acid.~The diehloride was
. with ammonium hydroxide (4 0'880) and or concentrating a
svas obbained. Ib erystallised from water as white needies,
228°. (Found : N, 1713; 8, 1320, C;H;O;N.8 requires
‘14; 8, 15-06 per cent). ‘ .
4 monochlovide of Senilro-desulphobenzoic acid~—A solid was
pined by cheking the acid dichloride with cold water for
-2 hours. It is fairly soluble in boiling benzene and foluene,
offens at 192° and decomposes at 202°. If long shaken with
it hydrolyses further into nitrosulphobenzoic acid. (Found:
S:45. C.H,O NCI8 requires Cl, 1338 per cant).

9. Nitrotolusne-d-sulphonic weid.  Method I—Toluene-p-sulphonic
acid {50 g.) was dissolved in- acetic anhydride {150 ¢.c.) and the solu-
tiop cooled in ies. To this eold solution nifric acid (36 c.c., d
1'41) was slowly added, keeping the tempersbure Dbelow 10°, The
Aask was corked and kept ab room temperature for 48 hours, snd then
the mixbture was woﬁwmm,.:p a crystallising basin and kept in a vacuum
desiocator over alkali to get rid of the excess of nitric acid and the
acetic anhydride, when s solid was obtained. It was recrystailised
from & small amount of water as long pale yeliow needles. Ihis
very hygroscopic and so was kep overnight in an alkall desiccabor ;
m.p. 92° and decomposes af 245°, yield 92 p. ec. {Found: N,
561; S, 12159: Ba. wh., 2629, 0, H,0,NS, 2 H,0 requires N, 563;
S, 1264 per cent; Eg. wh., 253°1), ’

Method J1.—Beilstein and Kubiberg floc. ¢if.) have isolated the
harium salt. The potassivm salt, however, can be easily and con-
- yeniently prepared in good yields by potassinm chloride solution.

Potassium 2-nitrotoluene-4-sulphonatc was prepared from the acid
by neutralising with potassium carbenate. It e moderately soluble”
tn water, from which it crystallises In grevish white needles,
(Found : K, 15°80. C.H,0,NSK requires ¥, 15°51 per cent). The
corpposition of the sodium salt (C,H0;NS8Na, Hy0) agrees with
thab of Fichter and Bernoulli foc. cit.) and thet of the barium salt”
[CrHg (NOg) 80;5]2Bn, 2H,0 with that of Beilsteln and Fuhiberg:

{loc, cit.). .

Actd polassinm  Z- :.:.: d-mripholenzoate . ~Potassium-o-nitroiolu-
ene-~p-sulphonate (45 g.) was mived withh & cold concentrated solu-
tion of pobassivm permanganate (60 g.} wad a cold solution of potas-
sium hydroxide (25 g.) was added to i6. The mixbure was shaken from
time to time and the oxidation was carried oub at roora ternperafure,
which requires ahout 6 days. DBoiling with potassium permsnganste .
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?m.s@:c:m::E?w-,ﬁ.?o@guS.m seid is obluined. in two different

ways wis., (1) by refuzing she diamside (3 g.) for about £ hours with
i

concentrated hydrochlorie acid (50 c.e) and (2) by the action of
amumonium hydroxide (d 0°880) on $he acid monochloride. It erystal:

9H,0 requires B, 12°60 per cenb ; Bq. wh., 137).
it.dried substance), §, 11°80 ; Bd. wt., 135'8. . CrHO4S,
equires S, 11°76 per cent ; Bq. wh., 136°0]. .

sodium 4-sulphosulicylate erystallises from waber with
cules of water -of crysiallisation. (Found: Na, 810; HpO;
Rq. wt., 2758, C;H;045Na, 2H.0 requires Na, 838 ;
1804 per ecent; Eq. wh., 276). ,
G potassium 4-sulphosalicylate crystallises from  water in
needles, less soluble In water than the sodium salt. (Found:
7. CrH ;048K requires K, 1524 per cent). o
i d-sulphosalicylote isinsoluble in cold and diffculfly soluble
ster frora which ib crystallises in pale reddish plates with
lecules of water. (Found: Ba, 32732 ; H,0, 12°96. O;H, 004
H,0 requires Ba. 8223 ; Hy0, 12°71 (with 8HE,0) per cent,
‘molecule of waber could not be removed and so the salt after
noval of 3 molecules of waber was analysed mm&n. (Found:
7118. 0,H,0:8Ba, Hy0 requires Ba, 36'83 per cent).

oitom  4-sulphosalicylete is soluble in  waber. {(Found: Oa,
17, H,0,8Ca, 6H,0 requires Ca, 10799 per cenh).
ke  position of the sulphonie acid group in the sulphosalicylic

.,..,.mmm,_p;mq established by pobask fusion of its acid potassium

iltor: 15 minutes ab 230-40° in the ususl way, when S-resoreylic
dentified by mixed melting point, was obtained.

ieos in needles from water, m.p. 192°.  (Found: N, 11-61; 8, 13715
C,Ho 0 N8 requires N, 11°59; S, 13°01 per cent).
4-Sulpheanthranilic acid.—A free acid was obtained by redueing
acid potassivin 9-nitro-4-sulphobenzeate (10 =) dissolved in concen
srated hydrochloric acid by tin (15 g.). On ceoling a solid separates
which is dissolved in waber-and peutralised with sodiue ecarbenab
solution and filtered. The filtrate gave the sulphoanthranilic ack
on acidification, vield 7 g It crystallises as ¥iny greyish whit
needles irom boiling water. It gives = blue fAuorescence in very
dilute solutioms. (Found: N, 6719; 8, 18°82; Eg. wt., 1181
C,H,0,N8, H,0 requires N, 508; 8, 1560 per cend; g
wh., 117°8). .

Barium A-sulphoanthranilate is scluble in water and erystaliises
in granules and gives blue duorescence in dilute solutions, (Found
Ba, 38°76. C.E 0;N8Ba requires Ba, 38°92 per cent).

4-Sulphoanthranilemide was obtained by the reduction “of
nonoamide of 2-nitro.4-sulphobenzoic acid with aleoholic ammonium
sulphide. It crystallises trom waber in mneedles, m.p. 237-28°
and shows a blue fluorescence in dilute solutions. (Feund : 8, 1404
0, H 0 No8 requires 8, 14°81 per cent). .

1- Carboxy- 2-dingobensene-4- sulphonate.— 4- Sulphoanthranili
acid (30 g.) was suspended in dilute hydrochloric acid and pobassium
nitrite (10 g.) was slowly added. SVhen the addition sas compled
the mixture was cooled to 0° and the separated solid filtered and
washed with ice-cold waber, It is a grey white powder decomposing af
163-64°, vield 24 g. (Found: Eq. wh, 24673 C ELON.8.H,0
requires Bq. wh.. 346°0). :

4.8ulphosalicylic acid.—The above diazo compound was heated
on a water-bath swith dilute hydeochloric acid for 5 time and the
solution  then evaporated to dryness. The solid was medm:mm&
from water in needles with 8 molecules of waber of eorystal
sation, m. p. 82° (air-dried). It loses 1 molecule of water when
left over sulphuric scid and melts at 133°. Tb givesan intense
violet coloration with ferric chioride. It is hygroscopic and Ifs
deliquescence depends upon the humidity of fthe atmospher
[Found : (desicecated  substance} 3, 1274 Tig. wih., 3125

Wibson COLLEGE AND )
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