New Jersey Institute of Technology

Digital Commons @ NJIT

Theses Electronic Theses and Dissertations

5-31-1952

Preparation and reduction of azo dyes from 2-amino
phenol-4-sulfonic acid

Guy J. Walker
New Jersey Institute of Technology

Follow this and additional works at: https://digitalcommons.njit.edu/theses

6‘ Part of the Chemical Engineering Commons

Recommended Citation

Walker, Guy J., "Preparation and reduction of azo dyes from 2-amino phenol-4-sulfonic acid" (1952).
Theses. 2174.

https://digitalcommons.njit.edu/theses/2174

This Thesis is brought to you for free and open access by the Electronic Theses and Dissertations at Digital
Commons @ NJIT. It has been accepted for inclusion in Theses by an authorized administrator of Digital Commons
@ NJIT. For more information, please contact digitalcommons@njit.edu.


https://digitalcommons.njit.edu/
https://digitalcommons.njit.edu/theses
https://digitalcommons.njit.edu/etd
https://digitalcommons.njit.edu/theses?utm_source=digitalcommons.njit.edu%2Ftheses%2F2174&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/240?utm_source=digitalcommons.njit.edu%2Ftheses%2F2174&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.njit.edu/theses/2174?utm_source=digitalcommons.njit.edu%2Ftheses%2F2174&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@njit.edu

Copyright Warning & Restrictions

The copyright law of the United States (Title 17, United
States Code) governs the making of photocopies or other
reproductions of copyrighted material.

Under certain conditions specified in the law, libraries and
archives are authorized to furnish a photocopy or other
reproduction. One of these specified conditions is that the
photocopy or reproduction is not to be “used for any
purpose other than private study, scholarship, or research.”
If a, user makes a request for, or later uses, a photocopy or
reproduction for purposes in excess of “fair use” that user
may be liable for copyright infringement,

This institution reserves the right to refuse to accept a
copying order if, in its judgment, fulfillment of the order
would involve violation of copyright law.

Please Note: The author retains the copyright while the
New Jersey Institute of Technology reserves the right to
distribute this thesis or dissertation

Printing note: If you do not wish to print this page, then select
“Pages from: first page # to: last page #” on the print dialog screen



The Van Houten library has removed some of the
personal information and all signatures from the
approval page and biographical sketches of theses
and dissertations in order to protect the identity of
NJIT graduates and faculty.



PREPSR:TICE BED REDKTIH OF 420 DIES
SROY SwiIN0 PHRENDEwLeS L S0 ACID

i FUNY

REL

L ¥ %

oY J. BLEFR

Subsitted is Pertis) Alfillment
of the Reguivesents
for the Degree of
HRETFR OF BCIENCR
in Chenienl Engineering
in the
Graduste Division
st the
Hewark College of Engineering

day 6, 1952



The suthor wished %o ecxpreas hig gretitude to Frofassop
Janes &, rodley, of the Newerk College of Euglneering, for hie
ghout the fnwetigntion,




MAT I O (SR

o et i Gy B %ﬁ“
Tese
51:.3{- &? 5 ..&l{;i:} * * » . . = - * }-
l ?,,‘,,j»j «E ’;? é‘& S:}ftt;:g};;:j\ - * - F'Y E 3 - g
K:«““( [;‘1\:1«.; ”’JX A b E ] L 4 L * L[] » * » i:'
Q&»:\ F}f:‘;i{iﬂ}i‘ﬁ - » ™ ™ Y ™ ' . 5
ﬂi? ; ;f: "5,‘ - * * L 3 * * . é‘
TEPUTLLILR L AR LR . . . . . . e
”fé’z*:::«pa*f*"*“ian of Owphenyl-agowplionsle
Awgnlfonie oeld »* . . . . 7
5 ' " .
Propavetion of 4, 4 ~dloning-d-hydroxye
dirhonyi-d~sulfonic aeid . . v 9
Froparation of 4enitro phenyl~(l aso 6)w
“henol-d-gulfonic acid . » . . 11
Teduetlon of 4enitroe phenyl~{l 520 &)~
phenol~fwgulfonic acid . . . . b 4
Trenoratior of nophthol=gw{1 azo §)-
henol-tegnlfonie acid . . - . 15
“edvation ~f naphitholef-{1l azo §)=
mhonal-legulionic apid N . . . i
Pronorelion of poaghtholele(d azo §)=
Hhonol=iegnifonic acld N . . . 15
edngtion of nophthol=l={si oo 4§)e
vhorolelesnlfsnie cold . . . . 15
Blegotisntion of l=apine-Sennyhihol . o iy
Courding of l-audrowlenanbithol dleso-omide . . 18

11



52 T 0w PR I S IS S ciat v A B ¢
gdkgaietn Lol i U

o

Siazotlsotion and counling of Jenninoele
noshtholelegnifocie poid . . . 18

Jounline of Beamine shonole wguifonic zeld o . 3

Prenaration of narhihyl-(2 nso )=
shonol-leguifoniec acgld . . . . 21

neduetion of nophihyie{2 ago G-
vhonelw =gl fonie asld . . . . oo

o

Provoration of naphthyl={l azc § )=
;ﬁl@nel"‘?_ﬁaﬁifaniﬁ &‘33.& . » »* . 3’?{

noductlion of nazhihyl-{l czo 6 )m

whenoled=gulfonic acid . - o . 25
TERRITEAT L RuULE . N . . " . &0
DICCURTICL . . . . . . . 50

Drpobinntion ™ ™ . s . . 8¢

Coupling " N . . . . N iy

;:..

. ~
Dedustion . . & - M . . 2

Eatatad s o bt
LTTARY » . » . . . . » AT
AT RPTEROAS PrYEE 3

SIVRBATIND IR . . % - . - . o5



xS A D
PN

nofnetion of oso JQres Lo mresentod as o rothed for the
symthesis of Sening vhenol=t=ouifonic oeid,
e gonthesis and roduetion of sore aso Jdoriveliven of

AT wE

no henol-t=pulfonic acid are described.

‘-:W

2
&2
S

aotion of the dlazouniwn commoumds of nnlline,

Tron:

nitro snilive, lewdno-2-noyhihol, l-eminow-Zensahitholsle

gulfonic acid, D-anine phenoleidegulionic agid, l-nanhibe-
slonine, ond S-maphthylanine is discussed acd thelr obllity
to conmle with ~henol=l-gulfonie sold evalunted.

Tedustion of the resultent awo dyes is {dipcussed with

refercnce to flspion snd the bennidire rearvongsement.

An over-sll presentetion of results Is given in Tables

e I, ond ITI on papes 27 = 29,

$k



The mmin purposs of this study mes the develorment of #
syntheais for 2eanino phenolei-sulfonie acid, uvsing dissonium
eopomsio and chenolei-alfonie sodd,



Zwpmine phopolel=sulforic aelid is one of tho irvoriont intore
necletos uned 1o tho nepafacture of Hhe mouo azo and Sihyiroxy Cyo=
stuffe, Vronm it sueh dyew (B7) a5 ield alizarin Browm Py Polating
Chrome Dro.n V, Aeid alisorisn Garpet B, Acld slizmariy. Vielses o, o
Dlasond 3locl PY aro produced,

#®

The indnofrizl wroccss {27) for produetion of Senr ino hwnole

Amsulfonio acld stenw from sBlorvsborgene ae folloos:

Oleum Ac 1d

SOzH SOzH SOgNa

N0
O % NaoH NOZ %2 waps NEp 2 o1 RHp
'b0111ng or Sn+HCl

S0zl a S0zNsa SOzNa SO=Na,

. riothod wsing thoe sulfonation of 2esmino~i-roncl in nls
remorted (0).
Ir odfition to reductlion of nliro commourds, anines arc also
ronared by the reduedtion of wnso cornowis,., 4 goerel of tho lidore
atwre indicsted thot $his loattor wrosedwre hos not been successfully

aliod $o the nrofuctlon of Zenmine shenolwiws-ifonic coid. Thisg

(v

3
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lack aight b seeribed %o rrobless sssovdsnted withs

1. PFormstion of the diasoniuw srll.

2. Goupling.

3. Bedquoticn of the sso link to zive Tission without beszidine

rearraagonsnt,

4e Jnoletion of swines fros the reduction sixture,

Conditions for dissotiention snd coupling wmry with the con
pound snd ne etiesot =ill be mede to mredict nrocedure, 4r exvellent
setivns, has besn prepered ly Sewnders (21).

Reduction of Sfometic ase conpounds has beon the sublect of auch
vozeurch, Asines, hydrese conpounde, bensidioss, or sealdines can be
formad, depending upon the reduction procedure swd the comnomnd to be
roduoed, Robimson (19) indfontes that sxvept for o-ssino-aso«banzens,
eropetio uxo compounds with the pere porition free redice %o hydraso
conpounts sod resrrange to bensidines in strong sold. Jecobsen (16)
found that methyl, Wwewe, iode, scelesy, or ethoxy groups In the
pars position do not hisder hydraso fovsstion and seddificstion given
ssaddines {diphenyl suines) instsed of benzidines., In 1937 thitmors
aixl Bevokes (28) presented & new method for reduction of srosstie sgo

ais = roney nicksl cetelyst and hydrogen undey pressurs =~
snd weve able te reduce swo honwene to aniline with a 96% yield,

Foruation and reduction of the aso compound, from which 2-csino
phencl=i=sulfonie seid would be produced, might be llustretsd thues

gz, thelr prepnration and re-




' HCl sulfonic acid
@ Oreduct"’n

SOzH

It 4s evident that the medn problems ‘nvolved are ihe eelechion
of "snine-T¥ and the reduetion of $%o sso dye, This investigstion
deuls with the dissonius cospounds of sniline, penitro sniline,
l-asinoeZenaphthol, IsuminowZensphtholei~sulfonic z08d, 2«-cainc phenole
4~sulfonle sold, I~ s tnd 2-nephthylamine as posgsidilitien,

Phenol=i{=sulfonic scld wes seleotcd as the esceptor in the
coupling reastion with the dlasonius 281% becsusens

1. Tuo of the three required funetional groups sye rressut

and in positicn.

2e COoupling is lismited to the ortho positlicon, There are no

1somers.

Lxoept for the Burgess~Parr spperstus (12) used for refuctions
with rsnsy nickel cobelyet, nll beckers, flaske, erd gleas were wore
of the {yre that can be purchased in any laborstory susply house,



Grudle of vesgent ie Indlcaied in the prosedure for each oome
round, Distilled water was ussd whovever the use of alkall wes
recuired.

fRinos phenol={~sulfonie scid wes used ap the acceptor in all
but twe of the ocoupling resctions, it adght be coneidered » respent,
To svold repetition, ite proparstion from sulfeniliic seld by a
sodified Reumath (22) procedure is gives here, and thip preyersiion
appliss sherever pheaol={ezulfonie sold wue vesds

Sulfenilic seld monchydrste, asalyticel grade, T.1 ge. {0477
wols), wus dizsolved In & solution of 2.6 gu. snohydrous rodium
carvonste (0,044 sele) 1n 49 co, of distiiled water, by heating,
U.85,F. sodine sitrite, 3.5 gu., s dissolved in 9.5 oo, dirtilled
water. A.0.9. grede hydrochioris aedd, 10,3 ac., wes zixed into
57 gae of Sce, The sodiua suifanilate solution wo ehilled to 15°%.,
uived uith the sodius nitrite solution, and the whele poured zlosly
inte the repldly etirred, ived aold. The white, sulfanilic ecid

dissoniue salt reeolipitated slooet st the stert of addition, Core was

token to contrel additlion so thet hydrolysie 414 oot teke rlsee, ss
indicetad by & red color anpesring ot the sixing point of the two
solutions. & poesitive test for nitrous sold was oMained on the
solution vith potessiue fodide ctarch paper st the end of addition,

(Sulfanilic acid dissonium sslt guve & bright orenge cclor when spot
toated with slooholic, slkaline 2e-naphthol).

ihvhtu{, = ovbeui' G LUl

= G G.uo

1Gee.
) Gt
J 2o
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With vigorous stirring, the solution ws2 quickly hected to
beiling on an eleotrie hot rlate., The totol hesting time wes 8
to 10 misuter. As the tesperelure yose the ddssonium selt

diseclved, the szolution turnsd atraw yellow, then orenge, fcemed
at 65 = HPC., and continued to fosm until bydrolysis wes vonrlete
af'ter hesting st 108G, for 2 to 3 mimtes, The wing-rod sclution
of phanoleirsulfonic sold wse svot Sested For sbeenoe of dlasonius
salt with elksline Z~pophthol, ze noted sbove, end cocled to 150,
fhen used for courling resctions, this eclution wae procumsd to
somtain 0.0477 mole of rhenoledwsulfonie seld,

-
e S
=L

HC
Oy e OO
S0=zH

CoPo Aniline, 4.5 ga. (0.048 mole), wes diamctized by the method
of Cehenlbe (23) for penttro snilioe. al%er ndwing, the soivtion gave
e positive testi for nitrous avdd with potarsivng lodide starch meper,
and disgonium selt with alechelie, elkeline Renaphthol.

fedifum carbormte sonchydrate wss added %40 2 00477 mole aclution
of phenol=impulfonic soid (Prge 6) until slkelinity %0 blue litmms
wap obteined, Iosd (0 to 0.}, dierotized sniline, rrepered sbove,
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snd sodive oarbomnte sonchydrate, 7.5 gm., were sdded slowly snd
slterontely to the wvapidly etiered, chillsd (0 to C.), aikeline
phentl~i=pulfonie seld over & 1~1/2 to 2 howr intwrval. The phencle
desulfonic seid was kept below 0, and alkalinity to 1itmue ws held
during the sddition. Dissonfum el nddition wes controlled, to
nvoid self Wﬁnﬁ, by spot testing the phenolefenilifonio aeid «1th
alooholie, alkeline Z2e-paphthod. 4 14ght colored test wae mmintained,

The wixture w:s ld st O to 0, for 8 hours, with cocsadcmeld
stirving, filtaved, snd woshed with 15 to 20 co. of suturated sodius
chloride sclution. The red-brown oske, 15.5 gm., was dizecived in
400 oo, of boiling metheno) sad filtered. The methanol wxs rerlsoed
with scetons and the roludion wee concenmtreted o hesvy orysizls,
chilled %0 €., and filtered. 1.1 gm. of orenge, sodiuam 2ephenyle
srorphenededmsulfonste we obteined.

The cake filtrets wr solitified to Qungo Hed with 4.0.5. grade
hrdrcohloric weid, ssturated with eotius ohloride, chilled to 9.,
wnd iltered. The flltrste wee exbtrascted ¢wice with othyl ether snd
the oake wae extraeted with sethonol. ¥The cosbioed othor snd sethancl
extroobe, teben to dryness, yielded 1.6 g, of olive green, Z2evhenyl-
sso-dunol-i~sullonie scld.

Totad yield culoulated as Zeplonyl-sso-plwnoleiesvifonie aoid
me 12,8 gn., 9678 of theoreticel heged on sulfanilic sold,
Identifioetion $asts ou the profuet spreed with those in Belleteln
{hde



HO Raney Nickel 5O
Dﬁ =N catalyst . oHY MHE
15 psig.
S0zH hydrogen S503zH

The method of Whitmore and Hevukas (28) wes used, in the
reduotion of 2-phenyl=aso-phenol-4{=sulfonic seid, ze followes
Sodiun 2-phenyl-azo~phancl-i~eulfonste, 5,0 gu. (C.0167 wole),
see sbove, woe dissclved in & aixture of 30 cc. distilled weter snd
80 ec. methsnol in o Surgess~Farr hydvogenstor (12). Hsrey nickel
catalyst, Honay Catalyet Co., Chatiznooge, Tenn,, wes eotivated
Wy the method of Cowert and Adkins (8) weing msthanol instesd of
sthanol. 9.0 gu. of the wet, activated catalyst in 20 oc. of mwothanol
vwers addef to the solution in the hydrogemmtor. 15 psig. hydrogen
was ivtroduced, through a 1.770 liter storage tunk conneeted %0 8
pressure guuge, sod agitation was sterted.

In 20 sinutes reduction was courleted, as avidenced by no further
drop in storage Senl pressurs. The iright red eclution in the hydro=
gonutor turned s pals yellow during resduction, The seolution wes
transferred from the hydrogenator with methanel and the eatelyet
filterad off snd weshod well with sethancl,

The 711 rate turned e durk green, after stending 2 to 3 ainutes,
The oako wae then extracted with 28 equeous, sodiue hydroxide umtil
& gamvle of the wesh prve no precipitete when acidified, to litmw,
with hydrochlovic sodd, Grest cars wes tuken to keep the catalyet
wot with eclvent, st all timew, to provent ¢ Fire, and it was
duared fasedietely into weter alber extysction,
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The methenol and sodiun hwiroxide Piltratoe wers cosbined snd
extractad ¢ith othyl ether, Those ether ﬁmmﬁa; whan dried over
ashydrous saloius sulfate snd conpentrated to dryness, yielded &
trace of lyown ter. This tar showed no evidence of eniline and wes
oot Iavestigeted further.

The sxtrsoted Ciltrete yleolded 1.2 pae of vpink 4,4%-diamineg-
Sehydroxy-dipheny)-Geguifonie soid, alfter soldificetion to lltaus
2ith 5.0.8. «rade hydrochloric seld and ehilling (O to %C.) for B
hourn,  #re sroduet, 2,0 gme., wee isoloted by concentrating the
mother licmor, ohiliing {0 to PC.}, =od «d3ing ethyl ether,

Toted yiolf of &4y4'=dinnino-Jebydrogy-diphenyl-fepulfonie acld
ws Jok gue, 68,78 of theovetios), Identity wne conlirsod by
sicrossopic comperisen with 4,4'-dienino~J-hydroxy-diphanyled-
sulfonio seid prepred fros sodiue Z-phenyl-sso-rhencl-4-pulfoate
using stannous chlordide snd hydrochlorie acdd (3).

A repsat reduction using a larger amount of remey nickel cstelyet,
2040 goiey 08 5.0 pm, (000167 sole) of soifum Zerhenyl-asoenhenclei~
sulfonste, diesolved in 200 au, of sethenol only, gmve the esue resulis
benzidine resrrangesent and the wroduotion of 4,4' dlaaninoe3-
hydrony-divhenyl-émsulfonie anid, 2.7 gu., 77.88 of theovetical,

The zome roduction filtrste coloy chenge was noted, The sther
extraction rrocedure wae nob ured, Additionnl evidence for benzidine
rearrungesent wes hydropen consumption, messurad by storsge tenk
presaure drop, 1.2 soles per sole of exo compound,



HO
o ON:NCJ. + HgosO OH 2ONON=NC>
—— B

SO3H

C.¥. penitro antline, 5.6 gms (0.0406 mole), wee dissotized by the
method of Sunder (23}, uweing hydrochlorie acid,

Sodium serbonate sonohydrete wee adied to & D,0477 nole solution
of vhenol~fweulfonds aodd (Page 6} until slkelinity to bluw litmus
wes obtained, The loed (O %o 90,), dlssotised penitro sntline snd
sodiun sarbonete monohgdrate, 21.0 gu., wers added slowly and sltere
nately te the rapidly stirved, chilled (0 to 5°C.), slinline phencl~
isulfonie acid ower & 1<1/2 to 2 hour period, The shencleiepulfords
soid was kept bslow 5C. snd slkaline %o blue litmue during the addition,
Se1f coupling of the diasoniug sult wes kopt to o sinisum by controlling
eddition so that 2 1ight cclored test wes eointeined when the phenclefe
sulfonic soid wag epot tested on slecholie, alkelfoe Zenaplithol,.

The sdature was held below 20, for . ‘ours, with ctocssional
stivring, carefully aeldified =ith 1.0.5. prede hydrochlorie sedd to
Conge Red, chilled to $C., and filtered, The dried orange cche
yielded 15.4 gme of fepure ienitro rhenyl-(L asc &)-rhencl-{e=sulfonie
sedd, It wes dissclved in bodling methonol amd filtered. The msthsncl
wae replaved with ether end the solutior mae concentrated to hesvey
erysdala, ohilled to L., filtered, snd dried. 12.2 gu. of yellows



orane, 4=nitroe phonyle{l szo §)=rthonol=t~gulfonic neld wane
obtnirod, 9.1 of $ho theoresical hased on pnlbro aniline.
lenkity: Caleulnied nitropen, 13.0% fovnd nitrorer,

12,%5, 1o recetlon vhen $itrotol vith sollun nitrite.

RIS O 3 j.:‘"‘ o AR T T ) L0555 Jom i i mlloet s TN TE S T
H Naos NHo J2(8)
a8

20y N =K —-§—20—4‘- N

Na2C03 H
OgH OzH NO2

HO

o HN
r 2 02
S0zH

-z iiro vhenyl~{1l ago 5 )~phenol-degnifonic acid, 5.0 me {5.0000
nelol, wae disselved in & solution of 1.85 mm. {0,0862 molo) .l

orade sodium hydroxide pellets in 50 se. élatilleld water, Lented %o

4093,  U.0. sodlwm hyposulfite, 6.5 gm. (0.0862 mele), wun odied,

11gh etirrirg, and the solntion eolor choneed from a deen ro to o
yellav, o srystals appecred ofter chilling the alknlire colufion we
evidence that little or noe p-nitre sniline or mars vhenylonedianine
vues formed in thoe redpetlon., After seidiflestiorn to Jonro Ted, with
A0 wie grate bydrochloric ooll, the solution was corefully eorcentroiol
to eryatals, ehilled, ol filtered. The dry, pind colwe, 3.5 mmw., vwas
ifentifie! » elther ‘i{"ur:itreuvﬁmh;rﬁmxgwbenzi&izz«a»ﬁ—w}i‘a:ﬁm woic or
Do Bediariino=a ~§1 mw«éizﬂzezzy}mﬁm-&’usv;\lfozzic cold by nitropen

oooay and sodiun nitrisc titratiorn for onine proums, o ealoulosed

itro.on acreed with the azsay nitropon for both commomnds and no

pis

atbonnt wos rmedfoe o further osteblivh 1don$ity.
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compovnd, gole, I Tovmnd T (e L ihoory

bennidine 18,55 13805 3,594 13,7
Aivhenyicnine 14,2 14,3 88 18.8

Inotabiility <f nitro froups, in refusing niolls, suyents
that ﬁ,ib%im:zi:zeuﬁ‘whgﬁ. ozy-divhonrlan no=i=guifonie reid o the
more probolle cormonnd.
Becsnwe of thisg evidenece that dlocking the nars monition with o

nitro groun does pot hipder resrrangenens, the filtrote was wot

irvestirated further.

FRUPATACTICN OF 1

OH
CH - OH OH HO
HOHO -
NHp r—y sHC1 + N
Cl ——p
SOgH S03H
SOzH 3

4 riovhof simtlar %o that used for Orange IT (5) wo. msed for the
prevesntion of nayhthole2={1 830 §j~jhenoi=twgulfonic noid,

Sefmine phonoleiegnlfonic acid, 98.9% nure, 9.9 . {2,002 role),
was Gigsolved in o solution of 2.7 . {0.025 mole) anliydvous golim:
enrbonnte in 5 ce. Olstilled waser nrd ehilled to 15°C,

UulaF. sodiun nitrite, 3.7 one (0,054 rolo), was discolved in
17 ce. Giotiiled vnter ond covbined ith the sulfonic ooild soluntion,
“The vhole was noured plovly inte o rapidly stirred nixture of 10.6 esc.
{9180 mole) LAl e grode Hrdrookhlorie celd and 60 pr. dee. The

»

nixture cove o vositive test for oxeess nitrito with potuwsiw iodide



1%

stoareh Daper, slezonitm sl formatlion wos confirned by enot tost
rith alesholic, elinline P-marhithol, A rodebroum color woo obdoined.

Coi'ey ol:shin froe, 2enamhilhiol, 7.8 e (0,000 mole), was digsolved
in o vern solubion of P.0 fme (04180 mole) A.0.0. orice sediv: hydroxe-
de pellets in 60 ce, 4ls3ilied uater. The wholo wme thon icod to £9¢,,
and 47 gne dce oo adlod. The rooldly stirred Zenaphthol zolulion wos
ket ot O $o 10°C. whillic the sulfonie nold dinsominm snlt way rdded
over ¢ I=1/2 to 2 hour period, The Swnathihol colution was ot allw
nline $o 1lit-me durine the addition. Afber 2 hours, copnling wo
complete and the rodebrowun mizture was carefully asidified %o Compo
Ted with A.C.0. grede hydrochloric acid. The thick elurry vos hented

on o ho

4 vlate, with stirring, to 40 %o 60°%, A% thic poind the Tosu
disarpearcd and the sollds sediled to thoe bLotton of the bealwer. Aftor
ehilling %o O to 59C,, the mixture was filtered and the rodebrovy cole
wae woashod enee with & smnll portion of chilled, satuvrsted sodiun
chloride solution and drled,

e yield of rode~broum, nophthole2-(1 ano 6)=rhonol-mgulfonic

oy

-
This

9

oeld vas 16.9 ., T8.20 of thooretical based on 2wnsrhilol.
roferisl was reCuced without further mirifiestion. Identity was
esteblished by the reduetlon rprodushss  leaninow-Senoohihol ond 8-

anino thonolet=gilfonic acid,
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Baphthole2={1 suo &6)ephonclejesulfonic acid, 5.0 gs. (0.0345 mole),
wns ddssolved in 8 40 to 0%, solution of 3.2 gm, (0080 mole) L.0.8.
geode sodiun hyiroxdde pellets in 28,8 oo, distilled water, C.P,
sodius hyposulfite, 6.0 ge. {0.0285 mole), wus edled seuticusly and
the solutdon wes quickly heated to 70PC., with stirring. Healing was
contdmed vatll frothing subsided. The red solution turned white and
seterisl precipiteted, Aftor cocling to 20 4o 250, and filtering, the
cake muz discolved in s wers solution of 005 ga, C.F, sisanous chloride
in 23 oo, dietilled water sontaining 1.8 g, 4.C.0. prade hydrochloric
sosid, The whole was stirred and hested until solwtion was complete,
2+9 604 AL.8s grsde Wydrochloric moid was added and the solution wes
ehilied to 0%Q, and filtered. The white cele wep aly dried, below 39°C,,
on £ilter poper. 2,0 gR., 70,58 theorsticsl yield, of leaminowie
nephthel hydrochloride ws cbtaioed, Identity mse confireed hy
oxidising & sampls %o 1-2 naphthoguinome {decomnosition melting point o

11600, ) with ferric chloride (6).

The £iltrete efter scidificstion to Congo bed with A.C.8. prade
nydroehlorie scid, chiiled (O to PC.} for 46 hours and filtersd, yielded
1.9 gH., 69,35 thecretioal yield of pals pink 2eswine phencled-
suifonie soid. JIdentity tests sgresd with thoss in Geilstein (2) and
microscopls comperison with Zessing phanolejesulfondic seld substantisted

sopporition,
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OH OH
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lanhitholel={4 nno 6)wihenolsfeoulfonic z2id vas presnred by
counling T4 mie (0,000 wole) dlazotized Zeandiro vhorol-i-sulfonic
seld, {(Pore 103, with 8.9 gn. (0.048 mole) C.0, l-nmaphthol, he
same nrocedure (Paoe 13) asz for 2-naphthol was nsed [or sounling
srd lgolasion of the product.

The Jenanhthol soludlon, st the start of dlazoniun oolt sédition,
beeare o bright orange. This color turned s deep red fovard the ernd
of the sddition. Acidiflcation produced s hesvy, oreayy srocinitoie
which cuoepploted vhen heated.

Yield of sreens~brown, naphtholwi={4 ago §)~vhenol=i~gulfonic
acid wes 9.1 gme, DR.8% of theoretical, based on l-nathihol. Thip
areoduet weo usod dlrectly in o reduction withownt furiher »uriliestion,
TUBLEAT, OF DATHTE Lwlel{s ASO 6 )Pl TROLwd=EULE 2 10 31D

Lot gmie {0,015 mole) of Faphitholwlel(d ano §)=vhonolwi=oulfonic

5

selid woo ddosolved in o 40 %o ENOQ, solution of ©.2 gm. (0,200 mole)

.‘-Fug‘u Qb . wa“ t’o ‘30@; W3 11;}7 OXiC Z}ﬁ 3.6"53 ‘3.‘{’ 28;\,’5 CCoe ﬂluﬁili@ﬁ ‘Y&el‘.
Coi, soliwn hyvosulfidteo, §.0 ma. {(0.0205 nole), wao adled eputiously

oré the derk red solution was cnietly heated to 70°C, o

P hed
Co ol LEiornd

until frothing subsided. The color chexped do pr sronge. The solution
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becace top thick to etir and 5 oo, dietilled wter wie added es
diluent,. if%er cocling to 40 to 2%0G,., the solution wap Tiltered.
During filtmbicn the cske turned from & ton o pink, 1% was culokly
ransferred to o wern soluticn of 0,05 pe, C.0, stennous ghloride
in 23 on, diztilled witer containing 1.8 ¢8, 4.C.5. groade hydroohlovde
sedd und bocted to dissolve, The molution color wap aimller %o that
for I-suino-i~naphthol hydrochloride {7), bubt the ramterisl d4id not
coupletely discelve. 5.8 co, more 4.0.8. grede hydrochlorie soid
wae aviedy the solution wee chilled to O°C, and Tiltered. &Lgain the
eake color chonged during fildretion, from & tam to & pink, This
eolor ghuage msy be oboerved when lesmino-{-nuphibol is rrepsred fron
Orsngs 1 (7)e The yisld, sfter drying below 39°C. on filter vaper,
was (o8 gme or 17,65 theoreticsl, prosuming the zaterisl to bte leaming-
4=naphthol hydrochloride. Poslifve fdentificetion wam not mede becouse
of the low yleld,

foddiftoetion of the filtrete to Congo Ped with hwdrochlorie seid
ond ebilling (D to 9°C) overnight yielded no meterial,

afber conslderstion of the low coupling yield snd the extravely
emall reduction yield, investigation of the jenpo-lsnaphthol wep
terminsted.

NHo W:NC1
OH i OH
+ Haie + HAC I\h'ﬂ\m:aE
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#hen spriisd %o l=axino-2-msphthol, the nethod using sodfue
sowtzie {15) proved to Le most convenient and caeily mensoed.

an atiempt to apstyizte, wwing the method of Kroohey and
Jagerspachor {16) was unsuccessful,

Diasetizetion 4n sguecus copper sulfate, recormendsd hy
Sendmeysr {20) and Hodgeon and Birtwell (14), yielded s yum which
wag uselul only when dissclved in mecetic ecid.

The sodiunz poatate procedurs was uveed ap foliows: Anelyticel
greade leasino-Zenuphthol hydrochloride (5}, 2.0 gn. (0.0002 =zols),
was dissclved, by werming &+ a solution of 1.0¢ gm, (0.0024 wole)
snhydrous rodiua roetete in 10,2 eo. {0.1772 mole) acvtic seid. after
sooling %0 20 to 2%°0., 0.8%5 gm, {0,023 smole) U.5.7, sodinn aitrite
was elonly sdded. 4 dark redeviclet solution of ddeso-oxide Tormed,

This solutdi-s coupled slowly with slecholie, alkeline Zemaphthol, on
a apot tost, o give s Lluve~Black eclor,

A1l stteasnte o cvuple l-emino-densphthol diagowoaxide with
phonolef=sulfonte scid failed. BRolutions of phanolef-pulfonic aedd
in dilube acetic acid and sowecus, sleoholic, rotassium hydroxide
(alkeline to brillisnt vellow) were tried, Solutions were allowd to
stand for se long ne 3 deye, There wez no visible color change in the
peduticn and pesitive coupling tests to denaphthol were ohteined,
Asidificntion of all scluticns, at the end of 3 deys, with 4.0.8,
grade hydrochlorio ecid rroduced & smell amount (0.5 to 1.0 gm.) of rede
viclet meterdsl., Thig spterdsl wes not soluble in sodfvm hydroxide
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and sould pot be reducsd with sodium hyposulfite. This rroved

that 4t wes not the desired oroduction, naphtholef«{l nso &)-phencle
4=sulfonle seid (Page 13 end 14) which ersily reduced, Ho further
fdentification wes uade,

De Jonge snd Dijkstrs (10) investipsted frrsdietion desosporition
of o-hydroxy diasenium coupounds, in sold solution, Hed dyes ware
1a0lated which wars rroved (o be the dlezoniun salt courded to ils
decomposition produet, indens and indens dicsrboxylic acid, 7The red
dye isovlsted heve night be thet sentioned ty De Jonge ond Ddfkstre,

BH o
leaainoelensphthodeimpul fondo pold (9}, 2.45 goe (00102 mole),
wes dlapotiped fn the preconce of coppsr sulfats {23}, The ysllow-

grode dissonium cospound wes sdided to s Bolution of 0.0133 mals M-
sesulfonic coid {(Page 6) costeining snough solive osrbonete to suke 4%
Juat alkndine Yo wrillient yellow,

Thy eolution, sfter stending ot 190, for 3 duys, sae Tiltered)
and 2445 gu. meterinl wer Snolabted and identifled ne the origimel
diszowoxide, by sppesrancs and color vhen courled to alkeline Ze
naphthol.,

anctbey rosction tried with an slkeline, nothenol solubion of
phenoleirsulfonieo sodd gove the g me result, no coupling.



sulfonie sold, SB.9% pure, 9.9 gme (0,052 wole), mer dlasotized es
previcusly d eseribed (Pege 15).

4 0,052 mole selution of phenolei=swlfonic acid {Page 6) wes
alkelized with 6.0 gie 4.C.8. grade sodiua hydroxide pelletse, snd
ehillad to O to PC, The solution of dissctized 2-amino vhenclei«
gukfonic soid wee added. During addition, aliwlinity to liteus wns
saintained and the tesperature of the combdned solution was kept below
#C. Vory littls color change mas noted alter coxbination,

it this point the salution wee split into two varte ond scthanel
sxual to teice the volume was ndded to one bslf. Doth parts weve
then sllowed to stond at O to PC, for 4 daye.

& poupling test on the undiluted half, with slksline Zenaphthol,
indisated %wmt the origined amcunt of diasonius selt wes still present
and the solution wes stored s hefdre for 3 deys :ore, 5fter this
second reriod, o test showed thet dimponium sslt wese etill yprssent
end coupling bud not teken place, This wethod for coupling wns nob
inveptigated Durther.

ifter 4 dayp, the wsthencl diluted half rhowed no signs of
diazonine a2lt, even though the color wss the gsow ar belors stending,
flo oryotels anpesred when the zolution wme reldiffed to Congo Hed,
with 4.0.8. prsde hydrochloric scid, hested until 2l methanol wee
remcved, snd chilled to O to 3C.

A reduction on the esber solution without isolsting the avo dye,
1 forwed, wse tried, 5.08 grede sodius hydroxdde pellets were added
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until slkelinity %o litmue weg obiained, Thoen 6.0 gm. sore

{0,150 mols) sikedt wae added)the solubion wes horted to %0 to £0°0,
12,0 gme (0,057 mcdo) C.P. sodiun hyposulfite wee séded. The rolution
wes otdrred until no more color ohenge wee noted, filtersd, eeidified
%o Conge Hed with 4.C.8. grade hpndrochloric acid, chilled to O to (.,
overnight, snd filtered,

Hoberind, S go, loclated wes Identified ss s compound contsins
ing no smine groups, by titretion sith nitrous meid. Mnines were nod
found in the acid filtrate,

Coupling of 2wsamino phenci=f-sulfonts soid ddasonium salt with
phsaol-4=sulionio neld was therefore consideved negligitile,

N:NC1

HO H
SOgH sosn

Zepaphtliylonine, 5,89 gu. (00408 acle), wes dissctised cecording to
Uoheddry (26) procsdure, The solution gsve & hriilisnt ved scloration
when spob tested »ith slksline Z2ermphthol,

This diesonius aslt wen sdded to & chilled (0 to PC.J, stirred,
solution of 0.0408 mole phemolefeiuifonic seld (Poge 6) contedning
50,7 gue (00408 mole) sodivs cerbonste msonchydrate, After stending
48 nours ot O to 0., coupling was complets as determined bty epot
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testing with aikeline 2-naphthol, The soletion wes soidified to
Congo Ped with A.C.B. grade hydrochlorie seid, ohilled to O to 5%0C.,
and filtered,

Groenebrown Hoohthylw{(2 aso &)ephonclei-sulfonic scid, 12.8 gu.,
95.5% of theorsticsl, was obbuined. The slwoet colorlsse Tiltrate
wee disecprded.

Identity was setebliched, see below, by redustion %o 2enaphthyl-
saine and 2-soino phenad=fesulfonic scid. Purity maz optiscted at
G

Crystsllisstion from ssthanol csn be affected by dissolving,
filtering, concentrating to heavy oryetals, diluding with ethyl ether,
and ehilling. A 78% yield of purifisd, yellowegroen Baphthyl-(2 esc 6)-
phanol~fesulfonie aold wes obbtained by sueh s prosedure,

For reduction piaposes, s bettor rleld wee obtained ¥y vorking
directly with the urude G,

NoHN O NHp OH
SOzH O NHp

NapSs04 +
B o aama

Crude Hephthyl=(2 az0 6)~phoncied=pulfonio scld, prepared shove,
10,0 gne {0.0305 acle), wan diseclved In & minture of 5.3 gu. {0.13%
aolie) 4.0.6. grade sodium hdrexide pellets in 120 co. di0%1lled water
iy bestiog to 3% to S0PC, The red solution war filtered and 20 o 3 co.
diatillied mater wes used to wash the aske and teaneler the Filtrate o
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2 ¢lesn Lenker, The dried ceke meighed 2.1 gm, {meliting roint s
185 ~ 1890,.) indiesting that the orude dye wer sprroxiaamtely 70%
vure sand the cherge wae setuelly 7.9 go. (0,024 mole).

C.P. sodium hyposulfite, 14.] gm. (0,067 mole}, wes sdded, with
stirring, to the wmura flltrete, 3% to 49C., The solution thickensd
sod turned gray. dhen foaming spbeided, the coluticn mwue chilled,

0 %o #C., and £lltered. The inacluble, 2-nsphthylanine, oxidised
when sllowed to stund in the air and wer conwerted to the move stable
hydrochloride,

The 13ght pink cake was quickly diseclved in & bot, 40 to 60°C.,
mixture of 5.2 @0, £4.0,5. grode hydrochloric soid in 80 ce, distilied
wmters An eousl wolume of agueovus, splursted sodius sulfate solutieon
wes added and the whole was chilled, O to 0., end filtered,

2.8 gm, of Renaphthylemine hpdrochloride, 64.88 of theoretics)
bored on the corrested 0,024 mols cherge of ase dye, wes obtained,
Identity was sateblished by scetylation to fore BesoelyleZ-papithyle
eaine, {(melting point » 1% « 132%C,) Thers wes ao zelting point
change shen & alxed welting point was run with known HecostyleZe
naphthylanine. Conversion of the 2enaphthylusine hydrochloride to
2wpaphthylanine by slulging in water end alkelizing % phenclphe
thelein, ylelded moterdsl that hed 2 aslting polct of 110-113sC,

Ho melbing point deprsesiocn wne ewhibited when 3 vixed welting roint
war rus with known 2enaphthylacine,

The reduetion fil¢rpte, vhen noldified to Conge Hed with 4.0.8,

grode hydrochlorie ecid, concentrated to 75 cc., chilled (0 to #C.}



24

for 48 honve, spd Tiltorsd, yialded 2.1 go. of psle pink, 2esmino
shencleiesulfonie apid, 46,18 of theoreticsl. Identily teets sgreed
with those in Beilstein (2) and microsooric copperiscn with 2esaine
phenol=4=sulfonic scld subslentisted compopition,

Reduetion of 10.0 gr. (0.0305 mcle) Nephthyle(2 esc 6)ephonol=i-
sulfonie sold, purified by =othantl crystelliisation, (Poge 22), peve
3.0 gu., 68.8% theoreliesl, 2-paphthylaning and 3.0 gn., 52.2%
theoretiosl, 2-uiine rhencl=4wsulfonic ecid,

2 B N:NC1
HORO

—-———_—.—)—
HC1
HO
N:NC1 HO = ¥ =X < :
SOzH

l-nophthylamine, 11.7 gu., {0.0653 sols), wee dissotised mooord-
ing to the roce’ure of Bemberger (1). Dissotisetion tempereture was
hald at 15 Yo 188G, The reasotion wns slow &t lower temrerstures,
The solution grve & redepurpie color when spote-tosied with slisliine
Zensphthol..

This dlsgonium wolution we added %o & rapidly stirred, chilled
(0 to 9C.) solution of 0,0957 mole phenclwiwpulfonic scid, (Poge 6},
sontaining 115 ga. {0.926 nole) sodium carbonate wmonckydrete, After
slandling 48 hours at O to 90., coupling war cosplete as indiosted Wy
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s negative spot teat with alkaline Zenaphthol,

The solution, sfter soidificstion to Gongo Bed with 4.C.8,
grade hydrochloric aeid, wes chilled (0 to %C,) and filtered,
Redebtrown, orude Nephthyle(l nso 6)ephenoleissulfonis evid, 19.8 g,
73.9% of theorstiecnl buzed on l-nophthylemine, was oltsined, The
almost colorless Filtrate wae disoarded.

Identity wee ontsblished by veduction to lemsphthylamine end
2eamino phenole4-sulfonde scid, see below. Purity was eptimeted

OH
Na25204 2 T
————————

SOzH
Crude Nephthyl={1 ano 6)ephencl-iesulionic zcid, rwepered above,

10,0 go. (0.0305 mols), wa dissolved in 120 v, dlstilled wutor
contsining 5.3 gme (00132 mole) 4.0.8, grade sodius hydroxide pellsta
ty hoeting to 40 4o SPC, The insoluble, 4.2 ga. (melting potnt =
207 « Z08°C,) iudiosted that the oruvde awo dye waz spproximately S8%
pure and the reduction charge wes correoted 3o 5.8 go, (00477 mole).
C.ie sodiun hyposulfite, 14.d g (O.007 mole), wss edded, with
stirring, Yo e filtrste at roow tespsrature, The red aclution
turned pink. It wee chilied {0 to 9C.), filtered, and the cske was
dissclved in & sixture of 2,6 on. A.C8. grede hydrochloric seld in

40 oo, of distillied water,
I-naphthylenine oxidised guickly in sfir snd wes recoveresd es the

aore stoble hydrochloride ms followsy
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in egual volww of nousous, ssturnded sodivr smlfote solntior
wos odded, tho nizture was ehilled %o O to 59, and Piltered. 2.5 oo,
I=novhdl-lanine hydrochloride wms obtalned, 7.0 of theoreticnl.
Identity was osteblishod by converting o sormle o lennshthyle
avine by siudoing in uster and allnlicirc 4o dhemaisntholein, The
irsoluble lemaphibylenine rolted at 8 - 2000, and ne chonge in

nelding roint wor ohsorved vhen a sammle vas nized with nowm

The redustlon filtrate, vhon selidified %o Congo Bed vith A.0. .
grode iprdrochlorie aeid, concentrated to hall volume, chilled {0 %o

®C.} for 48 hours end filtered, yielded 1.2 gme. of pale mink

85

Zepxrino vhenol-imeulfonic acid, 55.8.5 of theoretlcnl. Identity toats

s oed with these In Bellstein (2) and misroscopic commarizon with

f=ratine shenol=dwsulfonic acld substantistod conposition,

A total of six coupling reactions wore run, Dach involved 300

separate nrocesges: (1) preparation of the diszoniwn goli, oxd {2)
couwnlins of the dlasonium salt. The vorious cormomnis wranared,
rethods, vnd ylelds ore summnrised in Pable I, Pooe 27.

In addition %o the dlazotisations listed in Toable I, Pooe 27,
others weoro corriod oub spd were abnndoned beecuse ther would not
couple with “henol-legulfonic neid. Thelr openaration . . wrorertiss

oro presented in Tobls II, ase 28,
sefnetion of 4he aso compounds llsted in Table I, Pose 8F,

guve & varlety of Droduets., Hore ehilblited bhounidire rearrangerents,
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penitro eniline
2=pmine phenol-
é=puifonis mold

2=gming vhenole
{esulfonie aeld

L=puphthylesine

I=narhihylanine

Taide I <= igo Cospounds Prepared by Coupling Scwotions

Jenaphihol
theaol=f=gulfonie acld

shonol~j~aulfonis sold

reduot

Z=rhenyl~agoephonole
gwfmin aoid .

denitro phenyl=(1 aso &)=

phenol={~gnlfonic acid
¥ H
naphilied2-{1 sso &)=
phianol~4~mmlfonio sold
witi
naphthalela{l axo 6)=
penal-j=pulfonic sold
xiy
saphthyl-(2 ngo 6)«
punol=fesulfonic sold

{1 azo 6)=
phenclsi~gil fonie acld

RO

Lield
26,78

93.1

P2

52.8

755

42,8

42
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Ieaninoeie podios stetate
naphthol snhivdted (15)
Lonud riomde acetylation of
sephthol Wyiroayl (16)

I~pmincedw mf osxifete
nephtlioleie vited (25)
sulfonic sold

dweuing pbemole inverted (22}
brmilfonie noid

yedeviolet soluticn in acetic
acid, Viclet gum in water,
Covrles to glkaline Z-naphthol
to produce blue~bleck dye,

438 not dlamotine.

WWO WMC
Banily couples with alkeline
wwwmﬁw

hite solid, ESY fusol, Basily
sontles to alkaline Z-pephthol
to produse s red-broun dye,

Page 1l.



Tabla 111 -~ Heduoticn of Aso Derivetives
of PhonolelsSpifmmie sold

Reduetion
~etbod ~aeld .
2erhenyi-apom~phenol= Haney nickel &8, 7%
catalyst
denite phenyle{l sso 6}= Alknline 18,8
phenolwiesuifonie neld sodden
hypesuliite
Faphthol=ie={iasc b)e Alksdios fisnion 1ssuino=Zenarhthol 70.8
phenalede sodion
gulfonie scid hyvosuliite Zegmine phenolei~ £2,3
sdllondis sodd
Eaphthol=I~({ aso 6}«  £lksline Ciaaion =anino=imnnpbthol 17.6
rhentol el sodive
sulfonic cold hyposulfite nothing clse Ssolstsd
Heyhthyl~(2 sso &) Alkaline Tission 2enaphtiylan’oe 64.8
phenclei=gulfonie sodinm
soid hyposal fits Rernino rhencleds 463
sulfonte sold
Hophthyl=() sso 6) A1vsline fission J-sspithylanine 7.5
phanol~iwaul fonte podius

seid hyposulfite 2=gming phencle=ge= 35.8
sulfondo nold
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othars Torsed semidines, and others split snd gave the deslired
paines, Hedustion results ere susserized in Table IXI, Fage 26.

There were two probless to be cvergooe blfore o patislaotory
solution to this investigeticn could be roscheds {1) selection
of sn snine thud could be dissotived and ocopled to rhenclele
sulfenie sedd, end (2) thevely produce an azo coupound thet would
split, when roducei, and not resrrange.

e probtles wwe Durther conrliceted when 1% becave evident
thet rhancl={~pulionie acid wer & woak scceptor and vequirsd a
strong d3ssoniun o)t couplex.

SAXICH »» Pour geversl teohniques were vsed Tor dle-
zotdsation in this tnvestigebicns direet method, inverted wsethod,
podium soetste inhibited method, and copper sulfate irhibited
mathod. Heoh progedurs referenve is listed, Table I, Pege 27
anfl Table II, Psge 285 and divestions as gliven in the literalure were

uned, exsept for slight sodifiostione ae eare devszed nedes ary.
The direct method wae spplied o those smines, eniline, pe
nitro eniline, snd the sephthylestines, thet were stropgly boris
and shoss salie wers soluble in sgueous acid.
The suifenie solde, oxcert for leandinowdenaphtholel-pulfonde
aeid, wers dissotized by the inverted method which is desipmed
for those amines which gre wealdy besic or whose malte are alzost

ingoluble ia eguecus seid.
The lesmino~Zenaphthole were diazobized under inhibdted
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comiitiong o prevent the altrous aold fron owvidising thea to
aephthoguinons {13}, Ffodfus aoetate and sonper suifcto were used
sucoesnfully 25 inhibdtors, vt a “pwreescetylstion of the hydrowyl
grouwp’ recomended by Erosber snd Jagerepscher (16) falled.

SIAPL G, -~ The coupling ahility of the wericus diszoniun
coapounds, in agusous selubion alkeline to red litmue, with rhencle
d=sulfonie celid ise

enilive > penitre antlioe > 2-nsphthylomine > lenaph-

thylamine

Thiz order e based on yielde from the ooupling recotion,
Tatde I, Poge 2], presusing thet side resctions, sush as seif
coupling and decompomition are negiigitle, Courling ylelds verled
fros 984 Por the sntilne dlssonium coupound to 43% For the l-naphe
thylanine diesonium vospound.

Phenol~4~milfonic acid is e wouk nooeptor, corpar:d o S-nuphe
thol, snd coupling mey nct teke plsces or proveed to & recsonable
yield unless s plrong ocopling dissoniue selt 40 used,

The dlasonium esoonounds listod below would not oouple with
phenclefwpuifonie sodd in acld or alkaline sclution, sse Table IX.,
Puge 28, avd ere roted on ebility to counle »ith 2ensphthols

Zeamine phenclei=splicnic acdd > lenaninos2enaphtholed-

sulfonte 08>S leaminos2-naphthol

I~sainoedenaphthol w.uld hsve been sn savellent saluticn to
this inweetigstion 17 §t auid heve been courled to phenclsi-sulfonie
soid, tat it is such B roor counler thet its roeretion w»ith Zensphthol,
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& very strong aceepbords slow, The sz0 dye, rrepaved in reverse

by soupling ddasotived 2wamine rhenclejepulfonie veld with 2enaphthol,
reduned exzily snd split into lessinowdensphthol snd 2-spino shenole
4=sulfonie seld, cee Tatle IXI, Puge 29.

== Prolucte and tachnisues of redusiion sre summerized
in Tsile IIL, Puge 29,

Whitumore snd Hewkas (28) ennounced fisaion of aso benzens, &
compound which may be redused %o bvenxidine, by roduotion with raney
nicksl vstalyet snd hydropen under nressuve., Thelr rrocedure wae
spplied in this ioveskigetion to 2-phenyl-sso~phesol-iesulfonis
acid without suecets, The sxne bensidine rearrsngessot produced
in reductions with steanous ohloride snd hydroohioric seld wes
obteined, with 695 yield.

Exoept lor Sephanyl-ase-phencl-iraulfonic soid, redustions wore
perforesd by adding scdiue hyposulfites to the strong alkaline
solutd. o of the awe dye, Weskly basie or peutral scluti-ne may
mroducs bydrase compounds (18),

Blosiing the f»position with & afitvo groun 4id net proncte
figston and 4enitro rhenyl={(1 s20 €)enhonol-i=suifonic sedd 414 not
eplit whan reduced. Positive 1dentiffoction wec not conpleted, Wk

eithor g benziding o eomidine wre produced, A sexdive is sore
1ikely s=inpe Joooteon (17) reported thal sewidines resulted shen 4
and 4V-hydrago benzems positiong were cooupied =ith trome, ethoxy,
iodo, ur methyl sroups.

Pioadon of lenso derivstives of 2ennvhthol (3) and 2enaphthol
sootate (11) hes been raported, This investigation of naphthol=2-
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(1 aso &)-pheacisg~sulfonic acid deseribes a similar fiasion with
a 703 vield. i wne previcusly indiected, Fsge 31, this dye would
be an exosllent souree muterial for Z-anino phonal=d~suifonie seld
if & method for ecupling the lessinowdenmphthol disgoniue ecmpound
o chenad={madfonis seld could be dewalopad,

& now gyntheais for Zeasing phenolei-sulfonic sedd is described:
Coupling of the diavonium sslt of efther 1« or 2e-nayhthylamine to
phencl=i~zil ‘onle seld, followed by redustion of the resuliant szo
oompound, Of e two auites, Ze-naphthylemise is prefersdle, It is
highsr =elting ond wore stahle, end grve & 768 bigher coupling yleld.
The 1= and Q%@W derfwtives wove oplit in slksline sodium
kyposuifite to produse 2-smins phenolei-sulfonte acid, 465 sod 36%
yielde respectively, and the sorvesponding 1» and 2enaphthylesine,
65% und 725 yield respeviively.

Frocedures for the preperstion end reduction of some Zeazo
derivetives of rhenole-4d=stdfonie zcid ave given,

Phonal=irsulfonie setd s gs wenk ascepdor in s wzy&%m reaption
and rectiires = etrong disvoniva snlt courder,

GUrdey of coupling o the wericus diszondum selte studled, with
phenol=iesul fonfoc sedd 18 rrovosods

entiine> penitro sniline> Zenephthyleaine>

Irnmphthylsaine

The disvoeoxides studisd did not couple with phanclei-sulfonie

soid, Thelr ablility to couprle with ZJemaphthol is wroposeds
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2epuine phenclefesulfonic soid > lesminowZenaphthole

4=sulfonie aedd > l~amino-2enaphthol

Faney nickel estalyst and hydrogen under pressure reduction
of 2ephenyleaso~phenol=i=~sulfonic noid rroduved & bennidine, 4-i'«
dianmine I-hydrosy=-diphenyl-besulfonic sold,

Hocking the 4=rosition =ith a nitro group did not vromote
fispion and 4-nitro pheayle(l sse 6)~phencle{=sulfonic aoid 4id not
spiit when reduced fu alkslise sodive lyposulfite, i senidine or
weneidine wae prodhwed,

koduction of Haphthy)~(2 aso 6)=phencleif»suifonic soid sod
Haphthyl~(1 spo &)ephenclef~svlfonic noid in alkalive sodium
Myropuliite 4is oreseuted es s heretofors yndescribed sethod for the
preperation of 2easino phetol=issdifonie soid. These uso deriwstives
cah te prepared by coupling the naphthylswine dissoniun palt with
rhenpl~{~aulfonio sold,
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