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The tﬂsmss undarlytng ihls ﬁhes{s avase at’ firat out éfA
Ldeas uanoelved with ﬁhe abjeet oft attemptlng resoiutions of
:ﬂldehv&as Qf hetonos." Iﬁ vas planaed tc mage and tc use uptlcally
“aoL3ve derivatl?es of hydrazina fur the pnrnose. ) In the .
‘5# be§3nnin“ of tha wark derivatives mr semﬁcqrbaaide were appiiec  }~

wlbh considerablo auacesa. 5alts Qr pheny1hydramineupusulphmnsa

' : acid wore subseqaentl used.

_ 3*Subrtituted bemlcarbazideg (H.Nh;cﬁ NH‘NUQ), 1nclud1ng
,  Qpﬁﬂeqlly aativee(«@henylethylaemieQrbazide, Gﬁhsqcﬂ(ﬁhs)NH.OO.fH NI

. &w[fwe?e mado (Epa&ﬂﬁ),* and with theqe, GXpariments wera carried out

 '£on bea c¢n 1eadlng to the saction on Semﬂuaﬁbazones of Benzcin

| '-,(p.Gl) and ultimately to the Resolutlon of Bonamin (pc 4) inV;“

"the courSQ Qt WOTR oa the semicarbayane uf fhis Lehane ib was

.-'eonfirmed that ﬁhe elder muuloda or qemﬂcarbazone fermation gave a

”mixture Qf products containing other cempaumds A, well ag Qhe

,q\semicarbazone.*l Furthar ?esearch pvavea that the aemicaﬁbaaaae

eauld be smoothly nrawared in pvvidina salubion unaccompanied by

- these bvnnroduota, and an extansinn Qf ﬁheae invostigations shuwed

‘ ;;f“hat hhe Preparatiom of ngweqrbaZGne% iﬂ PVP ﬂﬂ 501““10p (9'75 )

was: by r&r a8 mcra convenienb metha& of praparauicn nhan any chut

'ﬁhad been described.hitherﬁa 1n ﬁle Wibarature, and 1t was, gonewdl

:ffin its sbplﬁeation.

Large quantities df¢<—phenxlefhylamane (in both tha racemic ‘
| and active forms) were requxred for the Drepsratmnn af the
’t45§«d@phenyleﬁhylsemiaavhazidea. - Inxestigs iona on the Prenar‘uiaﬁ,

*{f[:Resnlublon and Snlt of this Amine thus occuuy o portion gr the



'Lh JLS(Tm. 1.~51f.“_ i R a

| ”he avtbcw haa shawn ﬁhab phamylhydraaineupmsulﬁhoﬁla5 |

| ncid is capable of uahmininﬁ with baaes anﬂ sldeh des te bive an  :7
-ql?nbarest*ng serﬁas az Salta Qf Aldehgdeohenylhydrazuna SulphOﬂiQ

' Aﬁidﬂ (p. 96)1 ene:,m

‘[glccuﬁaﬁa * wﬁzwﬂcbnésoan * muacang = CGHGGHSNNHOGH*SDGNhaGQHb + ngo_

Ugan;=¢n cpnmcaﬁly activa bage Lhere ou@ht o be & posqibiliuy af 1
*”reSQAVing a raaemic aldehyde.-f ”haugh a rew of fha cummon aikalgi&q

ij a&ﬂltion totxnphenylevhylamine have bean usad in the schemc their

l”f-.salts thh Lhe auid hqve net S0 raf heen in&ueed to give eryatalliz~f

able qaiida sn treatmant vith aldehydea. o o
M@tals ean aet in tha same faahiom aé Qrgania bases in R

fcrmlnm 891 ) af Lh@ aldehydsphﬁnylhydrazone dulphdnie aoids. -;iﬁéf
~'sa1us hqu beem ivVG t @d at aonﬂiderabla lenggh to asceruﬂiﬁ'ﬂﬁ‘
wneﬁher any 0f ﬁheﬁ.wnuld have applieatimns in- Organic or incr&anic
h &malysia. Iﬁ can be definiteEy stated ﬁhaﬁ the cqlcium anQ‘baﬂunn‘
Tdﬂlﬁs of phenglhydrazipa~p~sulpicnie auiﬂ are exc@llent rengonis for
iqcllting nldehydeﬁ from.m:xxures, | The product, (RGB.NNHGGK¢SQ3)30=
f;la sparmﬂglv soluble 1n watev aﬂd r@adily %plthh aff the sldehyde mn
ﬁhydroLySJs. Aﬁather appliaation 11@% in ﬁh& identifieation of
»*aromauia‘aldehydes and primary aminee, dhe pﬁoduata, |
"_Rcﬁ:mmncgﬁﬁsoumﬂaal, betng eaaﬂ]y oclatea qnd having definﬂte

melting poinbs._ N
o One of’ nh@ Ohap%ers, eﬁbrabing

o *.~ f Eeaylan¢11dem, p; lmo:-.-,‘
N . Dibenzolin=benzldine, p. 151 D
DR * L m@n@“ﬂayl derivabive* of banzidin@, p. 133

anludaa in the AﬁdLﬁiGﬁﬂl Matuur (eubmﬂtted An ;upport Qf th@ nhesiv



”','Ts aiaaely eaﬁmecﬁeu with* hat pa@ ax Lh@ th@ﬁig vhiph deals withy‘f

the r@salaﬁlaﬂ 04 h@ﬂzain,‘_&nd %hs auﬁhar tahsh tha lihewty of ’%iﬁ

d?rmcbla aatﬁnulaﬂ t@ %Hisﬁagt_\ co s i e » 4
Anlld Qx ben;aia haﬁ beeﬁ ﬁ@seribud in ﬁhe lita?athra ag’ 3afﬁ5wf

’“1 b@lg s& 3913 bv aaddalian. Hs ha& everlaoked ths &arlier waﬁk;;

Ct:at Janw aﬂd Murvay wha ha& pwcvem uhat the aompaunms in questian were
’i‘daﬁyqanjlidﬁq (Qﬁﬁa‘ﬁﬁﬁﬂh,gg,éﬁﬁg}, and nat anils af benaain.‘ J ‘
Tbe ﬂuthov cf this Lhawt By havinr envissgad the pas ihility bhat 5f§ﬁ!

.naﬂzoin glght be raaal#ad thraugh ane @f its anils repﬁated tna
'mreparqugn Gf 3®m& Qf tha e eammcunds and emnfirmad ths menart ;:Eﬂ
ol é’!”am\ zmﬁ mm,&yi s : . .

ib waq disaat@rsu, hmvever Uhat 2 hrue wnil ef behzain,

&&b&ﬁz&¢ﬂ*ﬁ@ﬁ31 ime, a Vér} @9$11 'obtaiaad frem.ben Qin anﬁ
{ib@nﬁidine, anﬁ Lhig leu Bﬂ a studv cf the m&naad@rivatives ef
ben%idiné of ﬁha typa, ﬂﬁg@gﬂg@hﬁ*wuy, whera X remrasents an asyli:;;;
4“, or arvl greawixg. ) Et was han@é 5o lead uw tm & aeriv&tive i

"ﬁ‘amprem@reﬁvfwan an Qpbia%llv &ﬁ%iV@ ﬁompcund eﬁmtaining 1, az@ tha€;$

71 he‘aer‘vative would fQﬁm af &nil thh benﬁain.
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The wnin features of this portion of the theosls were
commplcated th the Journal of the Chemleal Soclety, 1928, 121,
866 by Wilson, Hopper and Grawford.

Phe present author (Hopper) succeeded in carrying into
effect Professor Wilsaﬁ’s 1dea of maling a Sasuhstituted
semlesrbaride. 4L the work using o~phonylethylomine and the
Introductory expeviments with beonzylamine were carrled oub by
Hoppoere |

_With this exp}anaﬁioﬁ the communloation is submitted ns park
of the thosls.

Rovsche end his co-workeras (Ber. 1801, 34, 48993 1904, 37,
SI77; 1906, 38, 51¥7) showed thalt semicarbazones reacet with
aromatic smines on heaﬁimg.aaoorﬂlng to the eguationi

C(RRg) s N NH, 0. Wl + RolHp = C(RR,) N NH.CO0.NHR, + NH

The actiéﬁ mf the gsemlcearbagones of acebone, acebophonone,
benzophenonc, camphor, etc. on bthe amines, enlline, the toeluldines
and the naphthylamines was luvestigated by Bovsche with the
regults Indicated by the sbove eguation. '

The roguld of the work of Wllson, Hopper and Crawford wos

to extend the veachion to amines containing the amlno group In



Geo

a gide chain, It wag found thab benzylamine reachts wiih
acesonesomicariazone in the normal wanner, giving ascaetonow §-
bengylsemlcarbozone, Clles s G0 NTCHpePhe  Hydrolysls of this
product with dillute hydeochlorie acld yilslded the hydrochlorilde
of Owbenzylsemicarbazide, MHaeNH.GQ.NH.ClgsPh,H0L, from which
the freo semicarbazide was liberated by means of sodlum ethoxida,

The actlon of «phenylethylamine was next studled. The
Inaeblive base was Tirst euployed and was found to react in the
smne menner, bthe hydrochloride of racenie Suakph@nylethylseﬂﬁ—
cavrbazlde, NHpeNHlCQ. Nie CHMaPh,HGL, belng eventually obbaluned,

The renctlon was then garried out with de oephenylethylomine,

vhich with acetonesemlearbazone ylelded a semlearbazone,

Cllon 3N WHCO« NH CHNePhra This vhen sxamined polarimobrically in
aleoholie solution proved to bo optleally acbive hnving[}i“j—ﬁ?.ﬁ%e
Hydwolysis with diiute hydrochloric neld gave the hydrochloride

of an active Ow ophonylethylsemlearbazide vhich showed in agueous
salutienEé ZZ-FGEB.{}‘:’.

In the experiments carried oub by Horsche ond his
solleborators on this subject there -was obtained in wost
instances a numbor of by=products in addlitlon to the deslred

S-substituted semlcarbazones. ‘The formatlon of these (sym=sube
stitubed urens, azines and hydrvazodleorbonamides) ls ghown by the
egquablongte

GURR,) W NHLQOWNHR, + RoWH, = CIRR ) 1NNH, + CO(NHRy ) g
20{ IRy ) $1s Wiy = GURRS) tNeN2OLRRL) + Mg NI,
26( BRy ) 1 W NHL G0 WHR, = CG(RR, ) sNeNI0{RR.) 4 Ry e WHa (O NH, N, 00, NHR,

In the subsequent work vhich the sulhor of thls thosgis



7

dgaeried out independently on the produstion of Shsuhstiﬁute@
gemicarbazones { sce p.13) mebhods woro developod whilch avoided
almost entirely the Lormablon of the abovosmontioned vy-products.
With thile dovelopmont thorve became availablo sulificlent amounbts . |

of acbive semicarbaslde for the resolubion of beuzoln {86o PB4}

BEXPEAIMNEBEYTAIL

Action of Beunsylamine on Acotonezemnioairbazions.

Acetonew 3eﬁenzylsemiaarb&zomegﬁ Then finely vowdered

acestonesewmlcorbazsone (1 xwol.) 2nd benzylamine ( slightly more then
1 mols ), heatod sepavately ab 180, were wixed, vigorous

roaction eanauved snd aumonlis was evolved, As soon 2g solubion
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~Ehenyiethv1amlne xs peﬁhams uhé most aaceqsible of Lha

'_simpler amines nunnaining an, aﬁvmmet%ie cnrbon atom.vhi(h have

't

been regolVed into the r Qniicaljv actﬁva ”‘énxj,f“‘

| The 1tterature;revea13 %he a t@nt to whinhlibn 8.6 1 crms
iﬁlof the baqe hnve bsen qunees%rullv emplovea ﬁn numeraugl
jnveg»ig$tioana iﬁoWud¢na fhe wasaiutﬂons m? QNnéeltu wctd,
atwalpctxnxa ac‘ﬁ, d»phnnylmu@athvl glvcollie ﬂde (J,p“.Ghoﬁ.'h'"J
1911; 64 9¢ B uiohlaquucuinic acvds (Rvonqknﬁam,T»str. 24

”fzjlﬂ ayntheuic mal aaﬁid (J&Amﬂr Ghﬁm.ﬁac.l 5 47, JLVE)

'xﬂﬂketolnctcne ar benacphenane»uet acarbnxylic ae 11,(3 G.S 19?1, Ai“

2096)* | An the lasﬁ reg@?ﬂfiam the bommonav ﬁlksiaiéq ha

raﬁled .and Ehe authav (t.H.'M111§) emprau@ ha Qonn¢0n hﬂﬁ

‘‘‘‘‘

a@bh@nvﬁothy]amine migh almo nrave vsafvl fﬂﬁ obbe“ oonmoundd

m’t 7‘"’“‘3"1‘1&‘310 b:sr ﬂka Oicls‘ ~
mhe BOVSiﬁ@P@ﬁiQﬂ meﬂtioﬂe@ 5n Lho Tvo wreceqiﬂg e 1a~v:?f

'ngraphs 1ea bhe amrh@v La uge the‘ ﬁt n_ﬁn'%htempt oo pr0p¢re

‘M jan opuiaﬁle Qu+1ve somicﬂfba ?duif“gﬁ dc&bome‘ emucmrhazone
P¥?(p.?2 )i  :Thﬂs gwoved‘qu&ea SivL«‘Qﬁﬂ.ﬂs lnwge quant1b1es of
iﬁhe pvv@uanntve Jovmm ox th amine were raaqued the opporuunity
\‘;}ﬁaé 1L0ﬂ bG study ﬁn Gebail tho mabaad alraumy rocommundun An
5f%hé ln @@v%vwﬁ far Lhe @’9Q319L$Dﬂ Qﬂd rosolubion Gm the haw ,,ﬁ

%ﬂnoe Lhc d&u of hha ﬂu pow?; WO“R an Lbo vubgeo tbo

vﬁ;follawing papers (mentioned 1n parenthesis) have appeared.
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Mt(&uaalem, 9613 R;’) auuvﬂbes qbnuﬂwalny hrgh £4 ﬁuaos“iv
der uh@ wotﬁ 3un 0*4Lh0 amana to LﬁO pre Lﬂ?% of twave 0¢

°maidwhydu dewived *wom“ no aLhev usad !GP éxnwagﬁyonfji
inhi pubihhation n=riua atnunﬁmou on Agcount c¢'ﬁh¢~diff§renceéa'
ramoebed f r he robxt¢on by Vaflaaa wu%kersi ) | |

An&wa and Vorn?e£ (bu¢, 193&; iﬂ ) dbbﬂiﬂbd Lhe ;acémiq»

am;ﬂe‘ln 70 pe uenb 31@1& bv nydroljsns o Lhe avy Lnllxvo
ammaﬂium f"amldﬁ pfen wed mraﬂ¢%h}hcnvieﬁhylbr¢deh und
hexameahyiuﬁe L@iraminu. ‘ whey x@sulqu bho qmlhe, bﬁ? taiii?ing
thﬁ d*qm¥na ag - 1LQ 1~qu¢n%t0, and bho i«ﬁ%iﬂ@ &s Ats dwiarurﬂte,ﬁy
mhe premaration of une 1nant¢ve amlme by ths mebhod Ld not so
ccm @nl@nh o? aa euonomiéal aq hh@ pfoparabiov fwmm acebophenana~ 
(desurxbed 1aber bnt ﬁhe i‘olahian uf the Lwﬂmune quLnn'

: is pwebably Lﬂu mQ L du¢taﬂle uL tha pva ept A L9 oxncn Lhece

18 N0 ion@er,avall&hte &L W iaw av¢ca naﬁuﬁ .(laeva) walic acid“ -“

¢}

Whlﬁh,“&‘lxglbhﬁvﬂ ;u er'ln Lh&ﬂ see»ion,wa& a. momt ex ;uagious
reapgent for sepa &LLN& this &orm 01 bh@ b&se]
cx*fhwnyie hqumjne is usuailw nrovargd Ffron' auéuuthDOﬂP,..v

the owimw of *hlah ylaldi uhe amlne un feuucuiuns .
cgnﬁc{ moﬂ)mg ﬁ:ﬂ{,a cenncm( (,.ﬂﬁ)m;,, + H;a()

)'The ox;me was grepared by a madLAieau¢an (thi mﬂdl&l@d
meuhed would ia all proaabilitﬁ, e an 1Mprmvemguu for th@
2 see. also’ ba1103131d0X1me, Pe 143 e
pwopavaBL n of mmsb axd 1o g of Jannyis methad, (hur., 1882, 15;”

2?61} Whieh consigts in héﬂbiﬂé for thrao hGUPb iﬁ aqveoub




1 nleaholia aoluﬁian hydruxylnmine hydrochloride (1 mnl.) o
':-".”:‘aceuﬂphenone (1 mul.) and. rabher 1635 than 1 ml. of potassium |
u,hydrmxidg»; Qwinm ta tha union nf hydroxylamlne with the ke»cnelfl¢;
VV_;Ehe qcldwty of ﬁhe salutian graduqlly increaqes. This aaidity' |
.h(which would retara ﬁhe eampletion af'oxime formatian) was

'neutralized at intervals with alkali &nd 1t was fnund thau tue

‘ “_duratimn of haating could be shortened and al solid praduct

“j 1ﬂvar1ab1y secured on vnuring ﬁhe reaatian mixture into water._ ff ;<

~‘Ib was alqo found thab acetophsnone oxime (B Pu ’@b“G /760 Hie =
fﬂm 13 bhe  best methad oi‘ pumfying sambles vhich do_ not salidity, _,
‘qunae cwinv to ibs 1aw mﬂlﬁing~poxnﬁ i59°6 ) the pregﬁnee or for@i&n
‘fj;bodies (generally acetophenone) aften makes arystallizﬂtion
1 :ulei‘f’ecﬁive for p’llI‘lflG‘l’LlOl’l- R P | L |

The reaucbion of ﬁhe axime by Galdschmidt’s\methnd, i.e., with .

ﬁ;'fsodium amslgam in alcahalic sa]ution (acetic acid being aaded at

'”finbervals) has been deserihed by Tafal (Ber., 1886, 19, ?9?9)

lﬁand by Hunter and Kippinﬁ (J.G S., 1903, 86, 15?). ;yjzmg.\‘h
o Whe methcd was xound effontive but requirea very. large _
"7quqntitiea af qmalgam.“ ann qna Tafel (Ber., 1884, BV,'@UQ@)

L -state tha‘c thg am_iy;,e -}_s very eaaii}.y obtained by réducing i:he

a;amime with 3ad1um‘in abswluﬁe nlcahnl, but give no a@tailﬁ.\ Thié- -

:,;-nrocass qu qtudied and a method and apparatus devised vhich gave

'343§excnllent resulﬁs and whieh aeem adaptub3e ta many aodiumnalaahel”

| eductians, | : | | o .
o(uPhenylethylmne has "1 GGMiderable vapcmr pressux-e in L

.aalcahal qnd in ether, and when the amine 15 recuvered by distillatlo




igcram theﬂe sa!ventg mudh ar it is aarriad aver wlth Lheir
_hvapoursg‘_ In tha methcd wcrked aut the amine earried ever by E
“ebther in\the rinal distillﬁhion was reeoveraﬁ fram.the ether ~€:'HA‘
Fdistillnte by Dasaing in caﬁban dicxide, and the cqrbamate farmed L 
‘filtered off. B The properties of the cafbamate are deser#bed; |
it ﬁdﬂ be used diréebly ror the resulutian.;;ff‘“ s | .
t_!l anen.(Ber., 1896, ?9, Eolo} efxected ar partisl resolution gff 
ar hhe amine by fractienal urystallization of the snlts farmed L

R wiﬁhcintartaria aeid. “heciuamine hydroganwd*bartrate sslt

fcontqining l?&ﬂgo separated first and an decomposition with

-‘“alkali gave aminé éf rotation +O°.75* : Eram.tha mether~liquor

,the anhydrous qalt or ﬁha 1~amina senarated and this gave amine “?_j
¥cr rotqtiﬁn »BQ.x.ff{~ . ff - '._ SO ,) R
s Pove anﬂ Harvey (J.a.s‘, 1899, ?5, 1160)obta¢ned partially
;’ ~‘racemia saltg Gf ﬁhe amine wlﬁh d—eamphor %ulphonic aaid¢ a Huntor;i

"Q7iaqnd Kipping leca cit,} state there is no daubt that fractionul

;‘ffjcrystallizatLan of the sakt formed wit4d~bremncampher eulpbonic

- 'acid affards a means ar resalution, though parﬁially raeemia '1; 5;%
wfvsqlus were abtained; they 9bb1ined 1-base having Ei] *95”;‘énd #
‘ilits hydrechlaride having Ex]o 5 '7'_Tf15\] | ---~~1.
o Narekwald and Meth (Ber., agpa, 28, 801)0btained ﬁhe aaamwnef,,

[%] + 39“*66) and 1wamina (E%J —09°.ol) hy fra¢tiennl amide-.4 ‘

'*farmaﬁion with ﬁOthe quinic aaid. o o '_' , ‘,‘
Laven (err. Ghem.;‘lgeﬁ ii, ?2, aa?) cmmbined Lhe 1nqctivs:f7

. base wlth 1«ma11¢ﬂ§eid and ubbainad ﬁhe daamine 1wma1ate as largef-i

lprismsisoluble in 18¢1 parta af water at 10”6.; whicb yielded the.ﬁ
'fyﬁj «baqe hav1ng Qi] +40* ?. . 1 oGFheﬁylethylamine lamslate 13




wkle =

&:hwﬁhly s@lublo Jﬂ waﬁaw &ﬂﬁ aryﬂuaialze% QﬂlV iram a vmseﬁd
)~'uvrup.¢ :”he b&ae thained fram the mgtheruliquor af the dnamine

'ﬂsalt On Lambinaﬁion with d—tartar1¢ &cid yielde& 1~base hydrogen o

e icytartraﬁa. ) Loven’s meﬁhca was emplcyed in the nresent

,Lﬁnvestlgaﬁion qnd detqﬁls 0r the method of crystallizatian for ﬁ
-metaining the bast yleld mf(imamine are given.v;‘f _ |
| Pope and Read (J.O.S., 1909, 95, 1?2) ccﬁbined d-oxymedhylene
"‘camdhar thh<X-pheny1-ethqumine, an& obtained two isomeric AR
“ conﬂensatman nwaduﬁﬁs, melting dt 145°~148”G. aﬂd 112“-114°.bciz',;
'-wespeQLiVelg.'f These proﬁucts (wnidh stranply resisteﬁ hydrolqua)
on douomposition by brom¢ne yielded the hydrobromideu of T
l_aotive ferms af Lhe base (J.G $., lQlu, 105 4%4).,A4

o Tafel (Ber.. 1886, 19, 1929} prepare& the hydrochlorid0<
Z(M.P. 15&90.) ar the rac@mi@ amdna, by treaﬁing on ebhereal e
waolution af the base wiﬁh an alaoholie salu ian cf hydrachlaric
'acidi ﬁarckwald dnd Meth (10ﬁ. nit.j for the hy&rachloride or _
“the 1-base #ive m.m 3.*71**0.. , and’ spa@izﬁ‘iﬁ rotatlon =5°,5, while
‘Hunﬁav aud Kipping give —é“.? far the lattpr uonatant.‘ ~EL
"seemed of sufsieient *nterest ha examine Ehe hydrachloride a? the “f

f-‘_d«ba e qinee bhis salt hag’ nnt boen prevnnusly mentiﬁned 1n the

l¢terature,. 1t was - mreparad by mixinp an ethereal %olutian of ]'

d~base with a: like méiublan af hydrachloria aeid. Iba ratatlam

;"'wad examAned at different temperatures, and wae found Lo increa

:'w7tn incraQse af cmﬁcentratioﬂ,‘an& to déerease wiﬁh rise af

S Lemparature.

fel (10@. cit,) prapared the sulphate bf the inactive

"*,-:base (Gsnllm)g¢H3504, M;P. 170“6‘ by treat&ng an alcohalle




NEIY A
Q%SOTHUJOQ of Lhe naqe wmﬁh lihe solutien af sulphurge aui&. %Aﬁf\L;
s;mvlur methad qu fﬁllawed in’ preparing uhi$ salt Gi Lhecinhaae,u
‘whieh malned wlﬁh decomnasitian aﬁ 86£°G.< Far tha aulphate af
ithe dﬁbaae, Marekwald and Mehh H1VQ M.P. 2?3°G.-v Th@ upeaific |
~-robation of the salt was faund to 1ncrease botb wmth concentratian.”
fqnd with.temperature, the 1nf1uenae af the 1atter fqator on the
'thydrodhloride and sulphate being in marked uontrast.t f ”_ _

A qu ﬁhaught ﬁhat Eha malip asid used in rhe resalution iif
'1eou1d be! reemvared as in uhe prep&ﬂaﬁion a” malla acma fram. .
"mountqia ash berries, by a pracaas mﬁ which aalc¢um.malate 18
 c0nverued into. the mueh move. soluhla ealcium Qc}d malaho, Whidh

on treaument with lead anetate giva-lewd mnlate, and ﬁhig Qn

"“*decomposition with aulphurétted hydragen yields malic acid. .‘Iﬁw

H'thms pracess 80 mudh diff;eulty was . enaountered that it was e

o decidﬁd to 1nvgstigate the Whole praaeﬁs fcr the preparabion Qf

: malic aaid ( Hagen, Annalen. 184l, 68, 807, and Lennsen. Per., |
8?0, 3, 9663, af, Thorpe’s mict;onary of Applied Ghemistry, 19?2,.;5
v01¢ IV, P 198}. - Samples 0f pura “ealofium. malate, calcium acid
malate, and 1ead malate wore: ureparea, nd egnverted 1n the
rdaﬂ given, 1n80 malie a*d» ‘
For the LOEVG”Eion of alsium.malata into caluium acid

malate, dilute nitrlé actd (l 10) as raccmmended by Hagen and ; fi

“,;Lennsen gave a syrupy solution from.nhieh the aeid-salt did not

! erysballize readily; -one part nf 60 per enL. cid to ten of wahew;”
nowever, wa satisfactary, 2 92 ner cenb. yield being. obtained. '
Ths acld malaﬁa was recrystallize& fram‘watar heate& nat “5"*7

“:_«-'.abwe 60“0., it‘.s smlubila.ty a.t :u;“c. m 1.%3 am- pe!‘ 109 &m- “"ﬁte"- o




| T@ aanvert Galgium ﬁa%d nﬂlnte iﬂto ieqa malahe, aaueauﬁf ' |
‘lfsoluuicne of lead acetdte (8/1mg]s') [ca(c&ﬂsos)g, Gﬂaﬁ " ?Pb}ffi' g
( GﬂaGOO)Q, 333:,3@ EG*Ha‘Oﬁth, 15}130] , and aleium ’lbid Iﬂ&lﬁltG\Ai_';,j‘f'

- ‘;(1 mol.) saﬁurated at roon tam@erature uere mixed aﬁ 50“0. ,".:'ff

A higher temperature was avaided, becausa ealaium acid malate.
dGGOMﬁQSGo at 60“0. intc malic agid and normal calcium malate,"

' iand ﬁhe 1atter ﬁhen apmears in the precipttate alang with Qhe N
‘llead malate, unlike whiah it 1s not: readily denmmpaaed by hwafagen
Muulphide.f Under these éoudiﬁinns the 1eaqhalate was obtaaned ’

‘ len a erystqllﬁne form readily deoampose& by passing hydrogen

'~;jsulphide thwough 1ts aqueaus suspenaicn, and a ?5 pe% cent.

: yielﬂ af malic acid wis obtaine&, | ' ’:f - |
All pracesses for the isolaﬁiqn of ﬂatural malic @cia make
\; iuse af aaleium.malaua and ealeium hvdra&en malate, buh for ﬁhﬁ

Vremalnder ‘of the’ prauess there Ay alterﬂqtive nethods. o
 ;fQBroeksm5t (Pharm. WGekbiad, 4 &57) deemmposas léad malate withiﬁ;i

the thamretieal amount of ﬁulphuric actd, Warren (J.Amor. Ghem.\§r?
Iﬂi‘Soc., 1911, Sé, 1865) treats calbium hyﬂrogen malate with the v

ﬁ_theuwetical quanﬁity a: oxallc acid, whmla hartzen (Areh, | N
'i‘cbem. 5 » vi, 110) in order to sep“rate 19md malaﬁe from lead f:f

 ‘3&1%$ af Gther organic aeids likely to he asnoaiated with lﬁ,\; 

found that di%olviﬁg 1% in ailute acetlc acld qt 50%79"0. and

) ceclln to 4@°-oa°c. gaVa pure arvstals._i' { ) -
| Naw uhﬂtssyuthetic racemic malia acid, and nat du_hiﬁhértﬂ Pé?“
'.2the maturallywocaurring 1~is¢mer, is the farm uf the aaid reudily

avajlable in commﬁree it ib highly 1mportant to have a ‘

‘Afsutiafaatmry method of reccvering the active form.y? Quit@



%5

"recemaly there was n@ quatatien in Lhe eatalopuea ox many Ol s

f*};:tha leading &hemicel merchants rar 1~mnlia acid.

ExnerLmenbalgAcetaphenoné Oxime.~‘ To 50 gm. (1 MQla) cf

{_hydroxyi-smine hydrochloride dissalved in 190 c.c. QI wstar andT: 

- contained in a flask, pD gma (1953 than 1 mnl.) of“potassium

- _hydraxide aiasalved in 50 cae. of water were adéed. 86 ome

"9(slightly less ﬁhan 1 mol.) of acetephanmne were hhen added aud:f;jw
| the mixiure was heated in a reflux apparatus on’a bailing wator jff7

'baﬁh. ~ Alcohol, 1n small quantibies at a time, was run -down the

'l --oondenser until uhe builiﬁg salution just hocane clenr. : ﬁfter

; the Japae af one hour neaﬁing ving . SLGﬁpad, uhe molubion caoLed, .
‘and a drap temtéd on 11tmus p mor,‘ it shauld be acid Qwing fa uhe
'&bscrﬂtion of hydrexyiamine bv the ketane. Caushic pataah |
o bolupian was then aarefully added until the 501ution was neuaral.*ﬂ?‘
w”;vThé Qonéender waa again qbnadhed and bailing ecntinuad for abouﬁgt:f_
7ff50 minutes, at the end arvhich time thé salution was tested, ﬁn@lﬁ'1f

N \;if QGLd, wos cooled and. neutralized with eausuic pctaSh, AT ter;a  §

"f»dbaub lO minutes’ farﬂher heat*nn. the saluticn was once mo“e

:.uested wlnh litmus and 8, few dropa of iL mixed wibh Sce watew
Is neutrnl and if the te t sqmpla sc‘idified quiakly in wauer
the reautian was complete, and the contonts af the flask were
;poured inuo 1000 c.c. of w@ter contaning 1umns 0f ice. | I he::f?f
“test sample dia nct qoli&ify, rurther heahing and nﬁﬁhapS""'Tﬁ::”
:neutralizatloﬂ were necessary.lf'“he waber shouid ba viborously

,“stirred during the addition, tu equse ﬁhe separqticn of ahe oximﬂff;:

Cm small lumps and flakes.‘ ‘“he product was 111tersd Ofl and

s ashed wiﬁh water, presaed oa a parous nlate till éry, and




o tile i

?acrygasil zea from petfoléum ehher.-;VYiéi§; 89 ﬁéﬁ‘éénﬁixwth
-_ﬁhearetmaal {80 gm.). E.B« 346“0 /?bO mm. (with deé@mpesitian),tg
UBePa 3.5’7°0 /PQ mm. (withouﬁ dm()mpamtion). : The best way tc | -
N'Vpurlfy : aample Whiah dnes not. 3011d3fy on mouring into wqtpr ¢s“'
to dishil 1t et 20 mm pregsure. - A '

cK»Phenvle?hylammneqw 50 gm¢ aoetmpbénana Qxime and 100 @.G.{I

_abaolutc alcahol WOPO placed in o reundwhattamed litrs f&ask, o
havlng a Zong néek. The flaqk was fitbed with a cork earvying
~”""an 9ddlbion tabe (see Q._41 Va ﬁhe slapinw Liub of. whivh waa o
dttaﬁhed ta a 1ong raflux 5onaenﬁer, uhile the vertlcal lirm
wa.s elased wiuh & cnrk. vaeces of bri{ht ﬁodium.(abaub 50 &mg)*
of a ﬂiae Lhat easily slip down the addnnicn tube, Were. plaseu - fi
in a bettle eont&ining benzene, The fla sk wes heated on = water
'Ehath untli the Aicghal boiled. Piéaes ef sodium (ene st o time) ‘f
mere inLraduced fhrcugh the vertical limh of the addition tube,
the cork in which wos mnmentarily withdrawn, a piece of draun~ovt~‘
~g1ass rod served to branafer the scdiwm, from which sdherewn S
"benzene neeﬁ nnt be removeu. The raaction was. vigerous with tha ,}
| Lrab pieees af sadium'but later b&aame mcderaba, and ‘the: audium |
3 malte@ ta a ball whidh remain u‘?avgely, and at times commletely,;tg
immarsea in ﬁhe liquidt when the renction became slugamsh, or .
“\z;whan a ﬁhite caating awﬁeared én the sodium, more aleahol (abaut  f;
100 Q.e. ab 2" time) waa addad. The eontonts of. tha rlask waye;f i
'kepﬁ aativaly hoiling thvoubhout tha operationu Aitegeﬁher o
'abouh aoe c.c, absolute alcthT and 40 gm. sodium Were required i
ﬁo efmect cemnlete reduahiun whidh was proved when a hydrol sedI"AA'

ample did nﬁﬁ redﬂee Fehling's solution., .[Abaut z;c.o‘ vore .Vf'



.:-:

- withdrawn, mixed with wdter (? vals.) and canccntrated
>—~hydwaahluric acid ( 1 vo] }, nnd hciled far one: mlnubn to. |
}f*'hydr01yse any unrsduced oxima hiEh farmahinn GP hydroﬁylamine -f g5{

) qnd qeetebhanone.

P

"

~

L

VAt

‘1”Fehling’s sclutinn (I) w&s ﬁhen added ‘and’ the mﬁxture boiled,
’and Fehling’s salunian (II) aﬁaed. The latner suluhion mush
,not be added atb rirst, since the alkali it Lont ins would cauge |
're-eambinaticn of- hydroxylamine wiﬁh the ke ane‘] When reduct*onf’?
was aomnléte qnd 411 the scﬁium dissolved “the rlask was ceoled, 8

{anﬂ 200 c.c. wqter added tﬁ déeompmse hha athoxide. A slaning

‘condanaer was ﬁhen atuaahed and heqting cantinued on a water -

. bath until diSbillabion slackened. A further 200 c'aﬂ water

' wen than added ana hBaLlﬂg was ennbinuéa on a sand babh, until :
;all the alachﬁl had - passad aver and a ﬁhermomater inserbed in. ﬁhe ff
, nack of the fl&sk r@&iatered 96“6. Whe eontents or the flask, if;f
ﬁaonqisbin“ of a layer af amine and a layer or caustic scdw, wer91 ;3
 ¢0¢16& nnd poured intc o aepavatinv funnel.,' A 1itnle ethef was
*_used ta compleﬁe the transferance or the amine. | The total  ; ‘_ }
xdlsbillate, uontaining alaohal, water, and dkphenylethylnmlne, el
A;was made strongly acid with.hvdroahloriv acid and- EVaporated tc mﬁ» 

J?small bulk, arter which the reqidual aqueous solution af amine 77:f“



A . - o : e :
‘f&rwaﬁuahtoﬁ?ﬁa uuﬁ,a@@m 'LMQ uan ﬁnmm ol ina apag&uing<fmnmblg"’

:wha*a fhe SGOﬁu Of nausLla sadq 1iba?ated bhe base. Afbeﬁ

‘?u‘96ma'& mm Lha 1ﬁuor 165 aw of aauahjc aa&& wos rﬁn ofif, thag

:uppeﬁ iayar Qf nﬁing ngq qg -gd_wiﬁh HQ c.q; é,?zp eﬁhgrg and
‘tho‘a nwl traceu a? aauwﬁic soﬁa sﬂp itﬁﬁu . Tﬁe-éthereﬂl
awtuhinm alanp with ethuraql waah;nga VA &r¢aﬁ QVGr amhvd?auw
Gdium.aulﬁhate and di%ﬁillau¢ At fﬂrsh athﬁv cont awﬂﬁng aﬂwe
‘QWJQG pﬁﬁse& QVﬂr - thA na%tian of ﬂiﬁuillate Whivh was 8lkaline
‘7ﬁm linmua VLS kmpt ﬂenarata for TOCOVery . as. earhamuteu “ﬁe  ;\
"Lemperature ‘theh %mse rapidly ta 186“»&&V°C. at. whlch the ﬂm7nc
2:dﬁsﬁiljaﬁ, tﬁe hon&enaer, vihioh shauj& e 1ung, e emly halfw
“lilaa wli h.wuher ah bh*s stagaa ﬁw?ﬂp bo thc avﬂdluy ux,“he
amlng for eavrbon. ﬁlu&iée 16, should’ be uuileuteﬁ An o flosk
h&vns, ) qadawlimm ﬁida tuha. ?501& 90 ver Lemba'uhﬂﬁ“ﬁﬁi$&3,‘§:
drey © arhan ﬂ?ox%de ﬂas sad inhw thn dﬁy ﬁthﬁf@di d&dﬁillaue anus sadl
.@romlpitnbian of ‘a quanttty ox ﬂnrhamaue, which Lnavemﬁed sha

l,}?i@ ti o' 9%.) pm: r*can{,,

dellényle nhylnmina o&-!’hamvlez.hﬂ L-Ga;"hmuzzi:e-— Gally Cﬁﬁ( (AIG) . ' '
‘Nucﬂﬁﬁﬂsaﬁ(aﬁg)ﬁgﬂb - ia eepi0uslv pﬁaoipltateﬁ in thoorvetienl "
7-¢§01& dhéﬁ ﬁwy ﬁaybmn duuxado ia waasmd 1nh on abqaluha athereal?ﬂ
TisQTuu?am u? the aminé.- Trdcgs af alaohnl or wqtoe 1nhﬂhpt
‘ﬂwauipdbmniwu. Fnuﬁd ﬁ~aﬂ.0 ver cenﬁ. theory = 9.8 pop cea»;i{
Liuyuale uﬂd dis ae&ates at lﬂﬁﬁum 10““0.; itjﬁlgm diﬂsoeiatqgfyl

- ab

,—

; orﬂinavg tamwaratu@v @ﬂdah@ﬂb@ mnsh“he"praé@yvediin-&
5twppﬁ3ad;bmﬁhlagg Ih iq.in alub1e in obther on. natraleum o%h@
“le@hns o ¢1fben dt;u&ph;uc An tbe Lalﬁ Qw mevhyl alvahm1 av

antng u ﬁs libar@ﬁnmﬂ Qf aaﬁben dio%ﬂﬁe‘ : Et 59 anﬁain&ﬁ iﬁ::

lAno@ule? vhmﬂ Lhe amime ababrba anrbey d!uxiﬂo xram nha 01y |



Gk e

Ré%alu Iﬁn of&XﬁPheav1oﬁﬁv1qm§né.~ i mi#tur@ ox &G gm. o

‘1~ma15¢ aczd (uemmereial malia @nid) and JPQ ot cal@ watéy wasv:if
Swplaﬁe& zm a bﬁtb af aaTd wat@v anﬁ winhnut waittﬁg fer the aazd |
‘ta &1gqa?ve, 70 Fmg (theary ?? gm,) af 1na¢tiVBcX~uheny e%hylamlﬁu
" were' added ﬁn a thin. shréam with cansﬁanb Btirving; | mhe amina .
*ﬁiaqalves immediately ana thﬂ ac*d disappears gradualiy, but

“befare %he 1ahtev has aamnletaly éiasclved, the d*mmine 1~malate

| "l b@gtns ?a *epar&te and the mass %eaamea pasty.‘ After stwrring

- far q feu minuteg until ths acid had all aissolvad, a heavy cr@@
j saparated, uhich wgs képt Qverniéht, filtersd ¢f¢, and washed

with B0 a.c. watory When driéd in air the yiald Gf the gqlt -
zéwaigheﬁ 60 gm. (i.e., ag per conts. ﬁnearyyﬁ_; The mﬁtharnliquar
A1) was. kept apa?h far the- reGGVer of the’ fﬁbasé. 3 v“u ?
The abavg Qperatian was repeated in instalmenta; 55?tgﬁ;5§f;@

hbe base ggve 460, gue of Grud@ malﬁtei

g:l. BV /7’}:: /711 ‘ (1. Ls. = =
">M;L3.0Qﬁ6L BN Lgoconcoxu '}W LS. concax“_ }Mother LIQHOPS)
of e : 1 e ‘ a

, gé' ' b | es - de

The crude aalﬁ A (599 diagram) was dissalved in vather muref*ﬁ
“ﬁhqn twiae iﬁs waight or waten by heatiﬁg nat aboVe Qo@g‘ F?Th?*’b%

3asaluﬁicm was filﬁerea, eaeled in 1ce. water and stirred tn arder],j

o obtain small ﬁrystala, which, arter 80 minutos in the agalzmgfl?

” madium, wera filﬁereﬂ of ;- washad firat 3iﬁh 100 Cs s wau@r and,“fi

u  ‘a-tar dratninv well, W&ﬁh 59 é.a; alaahcl. _ (The aleohalie

wwaahangs aontained d slignt amgunt ar aolouring mﬁtugw and were

?gfijkept apart}; Praaéeding in this way A W&s erysballizea fsur : f.k




I ORS
N
[P

‘“1;_tzmeb fram watar, qnd pava 165 gm. af'pure dnamine lﬂmalatc.' |

-ﬁﬁff The aqueous mo&her~liquors Irom fhe rearystallization or~A

E S ware aoneentrahed (not abcve 90“0 ) ta enahhalf veiume,,and

J.*tha crop B which separabed on eooling, ‘was recrystallized & -
times fram.water yielding 4a = of. pure salb. Further o
’:proceﬁure is 1ndiauted 1n the diagram.-l ca and ds waighed

FT?P and 20 gm- Throughout the wark eaéh Qrop was washed wibh

'?;*water and with aiaohal.. Tabal yield of nure m&late was 260 gm.ff{

7  (4? per eent. theory)¢

Wha moﬂher~liquors from.D ware aonsiderably acloured,

,and on ccncentraticn did nat give a suffimtent amnunt ef salt

-f;:;to justify furthar reeovery; atill, sinae they contained 8

‘1nprepanderance 01 d~amine (on deaompusibian they g&VB 30 £,

‘~{~amine having ratation + 1“.7) ‘they were ot mixed: with' the

'”Jiqnors L from.whiah 1-amine was recoverad, baceuqe it is. mgs

impartant to. remo?e as much as QOSSible cr the dextro~i40mer

" before’ proceeding to the isola ion of the 1aev0~isomar. _:Théff;[ff 

"freasan 10r this is Obvious when 1t is recalled bhat Loven on.

' combﬂﬂing the inaetmve baao with tartaria ﬁde fnund LhaL bhﬁ
id»am¢ne tartrate, balng tha Leas seluble, separated zlrst.

| | ”he pure malate, dlﬂSDlVQd in 8 times 1ts weighn of watar,

iiwaq placed in a. aebarauing funnel and gradually treated thh

“sfthe ﬁheoretical &mount + 10 per aent. excess of bo per cent. ;

,7";c9ustic soda selution, . The mixnure on 0001ing was haken up -

| "Wth ether and allowed o stand - overnight, when 1t was saparﬁtedxh
and tne ethereal Layer dried over sodium suinhate.~ The ether

- was distilled orf,, and the resldue diatilled t‘rom a Clatsen



“ iA part*ém wqw aalﬁeathd dﬁweebly Nn a, wﬁlgrimeter tuhe nlaced B

Kl"fﬁﬂbb&tﬁed hau a rotatiaﬂ af‘«a?“ in a.lidem- tﬁb@iﬂ‘g

‘_f’] ﬂ'ﬂi 111 g zai.zmqphm*o m f{JUJ"c} rj:r;q* hw;*ci’mwm , ,hé;?;;'iéh‘ga‘7-;i
i&“?ﬁ?mﬂfﬂ pv@,ant is dis aeiaﬁed Wt 1@1*6., :nd bbe_ﬁﬁ?ﬁﬂn

““f?éiaﬁlae wepb nw?y ~ le@ fn?th@r &bsqrwtiaﬁ of ?ﬁﬂ‘i“ pre V“ﬁhe@'lf

inqide a Eruhl’s framt*enal di@hillatman receiver. Tha amine_f?
‘,:aismnm b ‘lb{%"'C. Ylela 121 gme (@a ue‘w cem,, i.msmw ES |
"?eajculaﬁea on. rac@nic amihe)t  vAi J&Wﬁ.,cx (éfuuﬁ.uﬁ and G*]pij?ﬁﬁ
. % 41° 9, which’ ia Lba highést value y@L meunﬂ far

G v(»'nhx, n‘y 3 @ thy 3.&1'111*1:—3 @

1uBase.» ”hé meth%ﬂ&liqvévﬂ L were Lreataﬂ jn a separatingﬁfg
ifunnel wiﬁn an excmsa Of 5@ pnv ﬁ@nta eﬁdlum,hydvaxidg galutian.jyn

- uﬁ?nured 1nv¢r 0¢ amjné 5apavnted aﬂ kap; whﬂn»ih waﬁ mixed

uith ether and. k&ut averalght, ﬁh@ caiaur Wnu larwely dischargedLgf

‘and aviﬂanﬁly r&»abqarbad by ?he a?kali¢ xr ea reuemmnndea

»1by LQV@ﬂ,xthﬁ usustia sads ha& been run ﬁf& rirst and eth@r ﬁhemx1 
“ﬁaﬂd@&, a. thick browr liquid wauld have separ&teﬂ, and Lhis wnulﬁf&;'

have required ha e’ run aft rram the ﬁalourless atharea& 1ayer."

'fiiﬂﬁtompbs were m&de, 3¢thmut mu&h suhcaqs, t@ lﬂVeatiﬁ&té this

ymprmdvaﬁ farméﬁ duriﬁg tha recryqtsllizdﬁ*an=cz dhphanylethyl~l§f

.fgaminﬁ ma?ate~ ih is fﬂrmﬁd in ma&orst@ quantity'when Lh

’“:motharwlinuers cuntainingilhamine mala oeneentratea ta thaf'\

kA’; syrupy stage, it is aoiuble in cane, alkﬂli an@lless daluble,ininff

",&3lute alkali,. whaﬁ sheam diatili%ﬁ in Gortactlh ?hé&lkdli

a@pheaylethylamine passes Q?Er;)

Tha & har§&1 layer ez dwphanyleﬁﬁylamiﬂs was $epnratad, ,,,,,, o

:Jdrxcd Qver sedium.sulphate and fractionatédg';;Thelam;ne . f;im

da ~hartarie_aeid werahmi°ad wi h 1990 d.@.’coldfuater and 360 gm




AR a':':i):" e e ‘

‘stfering“» “hp grodvct

)&Sﬂgwaﬂd in 18 mlnuhes

crv%tnla ,épavqted\qzwAfter 3? hou?s tn@a@ Woﬂe 11ﬁerbd Qf?&f“cﬁ”¥

and; ?@;ﬁ16§°1vhd 15 WQtew from “”*”h th P”Oduct WQW 911ow0d§iiﬁ,?ﬂ

"ﬁﬁfﬂr?eﬁ?vstaliize untiT mixed ﬂryqtol% hﬁganJﬁ@:ﬂﬂﬁear.ifffﬁ;f?gffi;;

‘radUﬁ% w&% ve yqtqj'”vee gix ﬁimgq.rﬂam wgtgv &nﬂ a‘ amnle7fgg‘

‘!T’\ tllef(}?’m 0 9. 18 32)91‘ ‘Gen'b» ﬂt‘mﬁm‘m"!a"’ut*m’) i""? n 1 (:!(jﬂn!:t’ube -

;1"3;) 30 n&.‘.lsgai‘ T

h sd %hen‘airchqtion of ~. ':53gm‘ of vude S

ﬁ\cikﬁﬁxﬁfaﬁ', &VQ*iﬁl}%m- ﬁp\ﬁe? Gant, theory; eﬂluulated on racemie @

~"mm ‘wibh allcalj in’

Th() ?GBG ,Eibillt“y Df. t&x"bﬁ.‘!“l& d{}id, h()wever favoura

V‘fLLQVGn?s method,?ﬁ””




LGN

'~ci»Phany10£ny13m¢no b?fbaﬂﬁLc.w»[L HhUW(CJG)Nﬂ] JCOda< -m am, {

i

f~of dﬂannvlohhvlumjne Larbam%t 'wero aisanivwﬂ in 1@ a.u..vater,ﬂh
:;ou a %tu‘m hﬂhhaiw-ﬁftex“slighu cooling the OLUbAé &epc*iﬁ@ﬁ
,rap of.long fexﬁhéfv\ﬁéediés¢ andafurthér’ BROPS VOO ﬁhtﬂined
;‘Qn ﬂt&@din&ﬁ:f'J.P. 04°0, (with decompmsittan). Fcund, S 9¢13
'lper G@h%ﬁsr éiwﬁglubﬁm ﬁ@quir@d o= ;;nl pewr cnntn ﬁ»

| The arbmnﬁbm ar Lhé bqﬁbﬁmﬁtc nmay be - used lﬂﬁ tho. res Qiutioﬁf'

,1@

Cof Lhe Bos uhe tbeoeeiiual ﬂuqn ity of ojr

'ibo’ﬂg added. ta an
aquuemq %oluuign of melj 10&&.‘ Cavbon d&ox7ae ig evalvéa and
d- am¢nu~1.ma?a% s\ tr¢b¢a quickly.; |

«d%PhenyLenhylamxna H&drabblufide &nd gg_ﬁﬁhﬂhijh¢ R gm;;

L the d~nm1nm $er“vdissalved 3n 10 cse; of abaolute ether and

”-salution.ol‘dvv hydfo llnr'c aeid iﬂ Vb L.u. amsatuﬁa euhev was'
‘g?:ruaﬂly adde&, mxth uaoi nge The hyawoahlﬂeldoﬁ yreexpiﬁnted
in t ] whlte auwdj maqsob, g ft]terad 0?1, dis ined in 10 c.c.%
qbsaluL@ Miuoual, and ab olute eghef (ﬂhaut gogepq,} add d until
'tumts 0ffnﬁedla§:bag&n-to”ﬁéﬁé@aﬁa.n‘ Th@s ‘ié%@}fi;teﬁeﬁg-an&_5
wiishod with otheds MP. 169°C. e e
: 'A"“oiutian of: 80 pew 09'43 cnusnhrlbnmn ﬂ*,@u# 50 gm./lGO

”o,u.:@cluh¢on) untw&ter way Lrbt p?ﬂpﬂf@dr pﬁfLSAOJ this Jere L

“:dllu sed bo 20, 1u, and 4 por aonti dnd polarhmotﬁxu read?ng« haken

Codn a1 dem . tubes -

S
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ﬂhe Leaminie hydrochloride is given ror aumpartson¢_' They do

noﬁ manuion tmmperatumes.
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Recavery of Mdliﬁ &Qid.- Tha leﬂlkﬁe Lmquer was diluted

ULLh unumhaif LLS vmiumﬂ or waher and lilbﬂred »hrough asbeatos -

'ﬂi.fvcm salxd imyur¢hles. ? The fiiteaﬁo was. kept cald and g aaua&ly

'ﬁeubrnii ea Wiﬁh lo par eeno. nyuwooh10v¢r &hiﬁ of whieh an’.
'axaes& ¢¢ 0 c.ua wa¢ dLﬁO addadﬁq‘ $auiwm chlorlua and&gummy
mattgr were 1Lterad off and uhe ncu 1ltrane was Lreabed with

:mel@ of' 1me un il alkaiine.;\ Qn eoulxug, the wnole quLdifled

'Tf’ﬁtO“a eiab¢noud maﬁs, waian was: llbered Gil and. Lreabed on a

water oain wibn hat dilute mitria acid { one part ba per cent,
lacia ta tcn partQ “ateﬁ} upuil a elear saluuion was Gbuained.

Oalc¢um.hgdrogen malate separated an aoollug, qnd o further crup

 t*w1s dbuamned by QV&pOf&t&hg uha mauhe°~liqu0r La a quaruer of

'itm voiume. | ﬁhmm sait wes reerystaliized fram waber heated tc
};5830.; An aquawus sclution (148 par eent,) of Lhe ‘solb ( 1. mol.)
 ;‘was préparad, heated La uO“G.g and ab this temperature mixed,with
ila B0 pe? eent. aqueaus qa uﬁian cantaining 2 mnls; (excess) or
leadﬁacatate - also ab 50&0. | The mixture vias allcwed to 0001;

;the xead malabe Whibh separahad waa bransﬁerwed to a 1&rge fla sk,

e aned W¢uh hot water and hydragen sulnhtde was passed Lbrough

.tae wqrm m*xture rar two hours as sell aq when cooling, . The 1eadf'
: 1.su1phjde was filtereﬂ off, and bua fﬁlhrate conaentrated on the
qtor babh till syyuny, after theh it was left to stanu in a

“"flarpe desiﬂaabor unti] mryst&la of malic aeid separated.
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GHAPTER T7 .
o( PHENYLETHYLAMINE

~(a)  FURTHER WORK [ON  THE PREPARATION AND RESOLUTION

~(b) ROTATION .OF ' THE 1~ISOMERIDE AT VARIOUS ~TEMPERATURES
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goparablng leo wnhonylothylanine ainco thoe yieldd of tulp

dsomoride obiained by Lovents mobthed 1 nob ywory sabtlsfadborve

FThe deoswlineg havivng boeon pomoved ag wilove {peds) the wothop

Piguors, eonveining ohlofly leommino-lemslato, were decomposad
ith coustle potasiy ond the oming of high loove #obation o

diberated was copbined with tardboydle aeid In aleoholile soiunblon
afber the manner deseribed by Rott Dow the vovenis amine.
This cowblontion of tho mothods of Loven and BLLY proved vewy
aatiofackoryt  ylolids of BO perx conb. thoowy Lop Whe desiloGele
molate apd ﬁ? ver aonbs Shoopy for thoe Leapipoed-baptrabe DHolng
abitainods I corpielson, Loven®s wobbod sdone gove yields of
A% por cont. ond BE por sents thoaowy woeppectively Por the asun
aelboe bti?y wotbed alone gove & vory good yicld of tho puve
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Lwonl newdebortpobe, DUt not thoe d-adune-detorteato In o stabo

Tha opeeiflc voboblons ¢ 41750 { Gel¥ e ) ond 4% 48 4ulbE20. )

of Tho aptive Loms of tho hago go ebbained owo tho highost
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a
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( 1 gm.) 7@%@ Pﬁmblﬂﬁd wlbh mal?c ¢e:c (ibo wm.) as desow;bed
,lﬂ lhe nrovxou nawef (Lh1u &hesisig p' W$) fﬂThe 9%vde'

‘ d»hase«lmmaja%e was vo fj Tzan, much'a b@fGWG,'gwnm w1ter

he %ed no muah above 80°b¢, cow sadnly uoL abmvo 00“&. a‘Fubtth;“

1. 1

'OLULLan_was ﬂvumoted a% qvlcklf,ag Doss?b? by ag .\i'ﬁg:

To %vauee 'h@ sepaﬁaulon OL smmll u?yut ls, ro 1ily GﬂduS«OiVLH
'?ﬂOLd 00u3ing and 5B Lf?mnﬂ woro omp3ayedo f ”he i» nﬁnpannneﬂ
.. 0f bhe Pop& we@»jﬁﬁéo } ive 1y°~ ?(d” Ql@f L8P°~1C'“‘~1&ﬁ“ﬁ
‘”Enpavsoli has r@ orded Lho Tast” alu@ §Qr Lﬁ@ ou%o sait (J.
'Amer. Ghom. 00., 1395 47, ltvm) Vé:S;QQ; &oO p:W GOﬂL.;LhCOPV)
d—‘mAnG"T*ﬂ“laLe Wﬁfa 0bL¢ﬁu@n. a-Libefation Gf the d«baue e

acemﬂnl¢she b@woro, HSnglhO as 5 a | G pQ? Gpﬂi 1sbvougta,
-1n"nad u-=oo p@f eﬂnb.s”ﬂad 3? waﬂ f&ﬁ&ily d*dujllﬁd An- aa
&bmﬂdﬁhﬁfc of. hydromon.’f Pound m~+39°;q2 qnd BK]D ool ) ”.59.;“?T
The mObhﬁfﬂliqqug‘&?Gm thc wabrv LdilizatiOﬂvOfﬁthe b
‘malat@ were Geaomroq d wxih ao p@f eenu, aausblc pota ghlaé
'ée' ’lhed oa p, 05; ,h@ dd@k bwouﬂ eoﬁaur ot ﬁhe 1ibef§ﬁéé’
amxﬂe helag agﬂtﬂ d7 1 ed (GL.« m.do) by tandnng An- caﬁuavu;“
wmub moquh dﬂd o hPP.~" YN b1 ‘o obuxiuad gave’&ﬁiéﬁaé n‘ L dcmfi
_tubé nL 15 ”U f:whmeh co%%omnondﬂ w ‘} 13 1~bq e ecabeﬁL of’ )
aboub Tf) per LOﬂb. -_W 3uri;$ Lt fuﬂub@ :. (60 Lm.)‘wasi'-
’slowlv au&?ad, wcnh ablee ihg; LnLo a soluuion of LdmoaéLc *ci&
(Vatwm.}-iﬂ izzu 90 per eenu. a1boh0? (1000 e c.)a,‘ After
i d¢ﬂg ovmﬁmiyhi”uhe WLVLUPO 30136¢f1rd LOWUL Letg-_ﬁmtpﬁhéi
Amaﬁa»wa; nos 0? sballin hav¢ng vabhor the n&nﬁretﬁf"a~Qélol
It"waﬁgheangﬂ wenbly an a wqﬁer bauh LD bO“h.ﬁ_rhoﬂ 2n bocamo

1iqui@;?bé@t&1m ﬁg 2 QOUGHTu Qf no vya aoimvnic@,s myismaﬁiﬁ_
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1érysLa“s;‘?d¢eh Wﬁr‘ Qtod éﬁd Wﬂ h@&>ﬁﬁhh ﬂl@ohcl aﬁf=::
50“~60“b¢f' The mchhevuqunorq (D) on uoalwng:met uO a 1fm; 
'rol-li%o ma 3,‘Wh3ch ooulﬁ eaﬁ.ly ‘be iiquo. é(vby he&t?ng Ho
~’~'0"(‘ | i

‘Téé mxismg.wéﬁé~di§3mlﬁ@d_££Lfréah Qé qer ceau._alcghdl-
by nodt'wg und@& ?%flﬁ%ﬁfdrga”éoﬁ 1iorabLe t.mo,:as they ave

i Gu'rc YK oluble, @voﬂ ot uhe bOll. A“*@r cao 1nw, the crys

were GO]ILLoGd and quhod wzth WAL ﬂleahol. 8 gme (47 per

v

COQL. chﬁory) Gf 1«&m¢ﬂewdmtuwhwnbe wore cnua thained,-

This;ﬁal%-fm@ma calourle s, mcna 11340 neiqa vowy soluble

Jin wabor from wwhich 1, mdv Woaui ¥ be “ecvyshallized). “The

49?} sals ‘1?0 %na 3; olub?o La 96 per Leah.'alﬁbhoié~and”

_,almOSﬁ {nﬁotvble'ih bsotuba aﬁcuhul. »Tnefmelﬁinggpaimtg-

190193 .QO. s v¢t shavg wltheuc Jeoam“o bm. A &
» 5 ) P

CLper cowu. &queous aoluuiaﬂ (i.e., éﬁgm./lOO G Ce o?u;nov)

T

X

sl

~ showed a,?osatloa 01-4~ﬁ-.00 in ﬂwﬁ dcm.?iub Lq,lV“G, tsudium

Lain

ey

Light)e Th@‘1%bﬁé@“1ibewa$edgfrém phiswéaiﬁ by 50 0&?‘cpﬂu.

nobash ’after.d?*iﬁwaéndrﬂistillatian;in‘auﬁh?r@nt mf hvdwaﬁeﬁq:
7 B 3 o & L? . - ’ ; N e B een

'v_shmwgd the folloWing variatlon in rotation for chsnge of.
~*em3@wauvr Qg . S : ' o ’
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14 22 30 38

Température in ®C#

nnfc.i-.orT no..r of X-ohenylathylinln# between 14» #nd 40 ".
Points olroled on tus gr»ph represent values aetuslly observed.

The curve is the graoh of the law:

. X-42.66-0.258t ¢ 0.00236t®

shere o( represents the rotation observed, and t the temperature

in degrees Centigrade.

TUtlns Lovn.-. for «i. do».ltj .t w<cth. .p.olflo
rot.Mon .» till. t.#)«r.tor. 1. tau. <o *m _
rtd.«t, th.r.for., tl»t thl. oo»hln.tlo. of LOoT.»'. — Bo.tl .

««hod. f»r»l.h., hoth form, of th. h... 1» eood jl.1ld «d of

high optical purity#
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‘3’ Whe wwuheythQUﬂrd (n) wuteh had seb o e gelélike'@:rs,'

were: hoausd UﬂLJi mo#L of Lhe Lbohcl diobiiied mff, qn& Finally

o iﬁ'éapﬁrqélainjb Jiu Almcqu uO dfyﬂch.‘»=ﬂﬂ ﬁhe Pos jduo was
? ﬁQ%y§@t*oF.Q efyq Aiilu@ ﬂauumo dﬂd apm; redfﬁo rétainfalcmdoi‘
<1'vaﬁy Lens c?aualv‘ i wnﬂ -xappgd.mn & stoau aan&as iloth,and'
_,subm:bh@u to a hlph.g sA @ An e handmpve ss'_a ﬁoad d@qW

 0f liQui@ wq @ nbesse&.- Aﬁﬁem@% wovo mddo tu rce ys taluize”

K]

the“sub Lance “%um AienhQT and £rom waL@w '&nd 1®0u‘%nwtzre

fes)

\ oftthes but with- 31&&1@ ;uﬁee s,faVTﬁ‘was ve?y oiubic in

ajeohuf, ﬂnd COHbOﬂGlRLGd sml&ht s yuvg the nsual &01 on

;ﬁﬁﬁﬁlimg; while ik do ,ut@ alubmons dld nau 6ﬂp0%¢L he.aubstancé;_'

no&gﬁia }ontqmen cvaoo=ﬂblon §¢va othor bhan o &em. £fFPom
;water.or'aquéous.aldbhm13;mn;gaghfoi'whleh it is | very soluble, .

tho snbskanbe cnujd nob be iﬂdde@d~ﬁa crys nJl?ze @xeoub Prom <

&J'

a\very”ﬁhﬁak%syrupg and Lhiq nnpenfoa Lo yield &5_ejté& WaS o
of ﬁ@@(l .ap&d Q“vub is Tron whseh,~hmwovew, the‘smallﬂ
';JudﬂLJ v o? mutgor quua cbﬁlﬂqﬂotfweiifbe'ﬂepamﬁtéd. . Leat
the presa"ceqéf t“ﬁbfs 0t;a1cohc1_was ﬁmhibﬁ*ing br@per

L)

in wnneia uho qub&taaee wag -twice bo&loo dnmq.

Lo - qtl bwl.‘w1Lh much W&b@f . Thevaaluumom wa:;Lheﬂ clawi;4 a
tl"nina? ulav oaln and t@sts’wnae made &t intervals until*atfﬂ

utﬁﬂblo COﬁCOﬂ “&L?Qﬂ \"s ound at which SOU&?I»&OB of. n@eﬁle¥
shamed Lfy&hﬂl@_taok placa@‘ﬁfThe Crop. qu 0011000@dg aﬂd

washed with ethay;u T“,melved‘&t VB.anLVQOQ. and gave [ ]
‘ o v:‘z 'H.r‘- -Ca $ E ( ») 2.8 %0
m o4 1 .op-¢orfﬁy«gin !ﬂLﬁP (P domﬁ Luhe). betni yecords &*]D
= +\30;2% at Lhe JQHO conaenu ’10 ,“ﬂd tomperﬂuvre for the
@wamlnemd bz?br Tae. De eompe* “loa Of'thig.salt“wiﬁh.ﬁb per cont



l§¢pa,h aaﬁ "Qif;g VB ﬁﬂ nx Lhe:aﬁiﬁgvds bo¢' : sewxheo (D @ ) 5
"éévexxfphoé&ToLhyTam?ne nqv?n@c&w 4 ”f?'ﬂunéh C., whnah 'i‘ uro
‘,éﬁgreépéﬁag to a LOQLGﬂL oP ;bout 80 pow ce t. uvbase.
tQIﬁ §hﬁ‘ apuearg uhat‘th iﬁa LG obbained abava is ﬁamtly-
xﬁbémiéra’rﬂﬁs ?u iﬂ h{PmDﬂY‘VinltJN>Ob ewvaénaﬂ OL:LD
nfﬁyt_> Lheﬂ.”:iéo 'ii,a “, wOV) nha q*nﬁo. *?aL Lle m ohgon'
i i&fiil cieqn wy%hailjge Pv@m watev in. & mewSLdblﬁ form, |

whiah hﬁ,SQﬁmegnS‘is_ K sovphonq wzhh the dﬂh&dﬁ“d“hvﬁﬁrﬂb@a S

TIE th g ,Bulon g wel] x@unded," he ¢»ma Gadmt ﬂavatc quﬁwh
ig “nthmafhhuus il iho dnba Gwlmbaﬁbﬁ LQ) would be-*”
.igomo whwu w?uh, and‘foym m¢ﬂed erShalo wi bho duha Gonldon

K} L)

LafGWSbOo.z Th@ p?o nu quhh@fg'non 1dﬁp this a very probabl e

_svwmoq*?oﬂ, wﬂd L would ann }P th c“;ha M£nLﬂﬂP ox aoouﬁir_,

HQO n*e POﬁL. dnba & salb aad ,O pﬂ?icemt. lubase';uj 1sjoff3
éﬂaxlﬁnﬁ?.ljﬁoilﬂJLli y.

ﬁﬂ¢1U§o ua ob»a:n Qtwo dmiaqemd raue.w 5. enti eu’-i

e

HHO?UOGGﬁd vv@w»er Lhe roguium Qnui:qhod by BQuhl qmansé»
%ﬁé QLﬁhbx  @§?@ 1od 0 iﬂv ”ﬁﬁ pate Lha 1&Ltor#s WQﬁk -
;scaﬁ;fﬁé Iﬁom‘?&ﬁCMLQA“mL% "ﬂﬂd HOL ;rom nmin¢.5f £igh7
jqovomvohaLﬁon ag hbov havo &owcwib@d nhovo. o
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Aeagwd n&mJ, 300 gm.;wm W&(,ﬁ?e Jﬂjﬂo was conMinad'ag{

v

"befor@ J?“ Qa Fm.‘ﬂnb&%tlfsﬁ ﬂGTd dts le im51?00~c.e,- o
of warm ‘6 pov u@ah. alcﬁhal.,» %A&Gu“y wrmLLaﬁ posults Lo
.bhﬂ 36, mf&V&nﬂ%Ty da ib@@<Wé?Gﬂhbtﬂlﬂéd; : Th@,vieldsi

-g,OQﬁﬂ;ﬂﬁﬂ“Wﬁ?E 1 hasa~*wyuﬁah@, Eo @m. {VV ne&- @mﬁl thebﬁng

fuhq ngvbly vaaovwwed ans. 94 h ﬁhtu)g'oa\am. {ba oor ce%bp

o
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‘waﬁofdwng Lo BOL L;Aéh§ﬁié:hgvéﬁﬁéén§§uﬁ§\d:émi@é;d;ééftﬁﬁﬁey‘7
ﬁﬁ;ﬂave'ammne showing’ tho Low vota tmmn of +25° 3;ﬁnﬁ &énc0 this
1zg@1£ ;s pawtiv racemic |
‘Iﬂierder to'ﬂéaefualn the ezfeét“éfldeaampoéihg-the gctjve"
salts with defGP sl Goncnﬁu%thalm'of pobq&: o thro lié 'the-
\éxpaflmenus'summquzéd bcjnw worn CﬂPrLGd Qﬂt; Iﬂ each B&SG

the sallt was dmssolved in about

Oaflh.b *umos it wo.-phb of
~waﬁgrgﬁﬁQ tr§ahed ﬁith anfaqu@ous'ggiutidﬂléontéiming ﬁh@asamejf
’ﬁéléeular'propoftiOn of“potagh;f theFéﬁinéf%Eﬁs-iibgrﬁtod wee |
"tﬁedﬁéd.ﬂimiiarlv5inﬁaéch ﬁaae,'ﬁkéépt*ﬁhat,in Cﬁ)Aﬁhe |
SOlﬂuLOH wa, saturahed WLuh pOuaqsauw cawbonabe prlaw to

:exur 'ﬁon ULbh o'her

W@iﬂhk ot e Po?cepta; strength | Weight, of | Yield. ,
Ear:?qtﬁ - gm}' of ﬂqueou Potash. - Awine. Per conti.
N o L ' - theory.
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‘ uumnoundu caﬁuazning Lhe grauying'~GHUH'bO shaw great_ 
f@dQLtVlLy towards derivatlvea of hgdrazine, nazabiy phenylm?."“"

hydraalns, as illudurated by Lhe ;ollauing qgheme.

;,wCHOH o ~‘f¥.:_~ HOH

. wﬂgmﬁm o : “IfigﬁHPix
00" R, N'WIPh B
‘*»GO“ B GO - :N HﬁHh

m{:;'*NHQPhé- |~ S 'j_,__mﬁm{znh
COROENeNHPR TS

- .yb.N~Nﬂﬁh-
aﬂ oaaznqa be%ﬂg iormeu.:fﬁ |

| wr@vieus a Lho preaemb iﬂvastigabion on ban&oin no similar
Pe&obﬁan bahwoon uha ga“bamyl derxvahive of hydﬁaalne (aemiu‘””"
cafbaaida) and uouoaieonala hawa neen dgbcribed..ﬁ SR
) ..nilvu‘(Ann 1en, 1&00, éug,, &o; and hlﬂ bOlLﬂbOdeOfﬁ had

'lpeevsousiy Qﬁaquud he &gulun of - semiaafba?idc nydruuhlorlde

un bﬂnaa¢n and had obtalned, in adaablon bQ bhe sem;earhazone o



RAEEUER AL B
"(T) 0? %he kotﬁna %ﬁﬁ%% wﬁrudneus, ufpbszfuﬂyuu?a ¢ﬁ§fﬁli)5

;79ﬁd dinh@nv1ﬁmiﬁnzolonw (T1l)a5-

- Phe: m»NH-co & PhG:N*ﬁH 'fﬁz'ﬁﬁ;‘ LR
B Dl
Ph uon u,.w th} m*g Ph 1T
(I) ~j*“‘,, (II} (1{1)

’fThey alan ‘auwd nmmnnia ﬁn ﬁl? tbe ﬁnenﬁ i*quer Lvom Lha¢v

:e?PVTJm@“t«p‘dﬂd ﬂmﬂa%ted tho fﬁ?lo"iug ﬁnue?prmtniian oF Lheir,f””‘

'.-reqult%.f "“f”:“ ”}%K_‘ Lo ‘ e T e
(1) Thﬂt nihheav1ﬁminaanlane Jp farmao uhrcuah b%@
‘emargence of the elements‘of. hydraxylamine :
© fromon parh of: fhe‘b@nvoia @mlnvth@one nt
afirqt fqrmed ; L

PR 1—10!—1 oL ppg NH'

| ,\‘,.nm.m.,.> ﬂgwo -:5 : >ca
~‘PhO:N*NH szm,a oo o PhCeNH”

i;ﬁl(zjfﬁThat the hyerXylamine 50 rcrmed acts the part
ST o of anesddizing agent ;) ncnvav+img a pant of the
x'benza*n semicarbazcne intc benzil samtcnvbazane,.‘

;~;7(3)_-That benzil semiearbazone by 1ntramolecu1ar L
JEEREA oandenaabian loses; wa*ev yi@ﬁain dlﬁhém;lomy

trnazine PR 3 L T
PRGO U HGN Ph .N* 0 :
Phﬁ:N NH' O : s PhG‘N H

(é) was the only clauuonf their theory veririea by

axperiment._. They found: that benzll ‘semlcarbazone. when: heatoed _‘f“”“

in aleohol ‘wag campleteiy ‘converted ‘Anto the oxytriazine;

“mi(l) and {2}, hovever; were without experimental fmundn%ian,

 7-‘qnd almast without analoﬁy 1n chemﬂaal experience.i~“

While acaenting Biltz’s view ﬁhat banzil semicnrhazcne is

-?'an int@vmediate prnduot in the rormation ef the oxytriazine, ﬁheffgfﬁu

-,auﬂhav Gannot aeaept the mechanism of ﬁhe oxtdatien prcaess

| hraugﬁestnd above for tha conversian nf benzain "emioarbazcne 1nbo

.

henzil semicarbazone. Instead fha folloming ﬂnﬁerpretation,_u ';*

:‘,""-H . ln L ’ . e



ﬁ¥ whioh ﬂeaaunns in an erénriy mannev FLor: all ﬁhe by*@éédﬁcﬁs;]i:“

_U'is put forwar&:« 1-A i' ,‘i _”: , | o
, o That benvaln can roast wlﬁh qemxcaﬁbaziae, qfter the fashinn _
aifof “ahvdrox&ketones and phénylh draVlnGx yielding . dGriVﬁtiVﬁ . ;}iL
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;%emjcaﬁbazane and other impurities. . After cooling and standing, -
:?'ﬁha petroleum extract was filtered and cancentratad to half its f
v:velume; ﬁhe dﬁbénzoin ﬁhiah crystallised was Gpt1¢ally PULS nfter

L 3one recrystallisation rram absa]ute alcﬁhol; yield 0.7 gm.; u.g.&g]

t;léa - 13%0 % mixed MQP& wibh %ynﬁhetic d#benzaxn (With whieh it ‘

| A‘.\"is 1dentical m np‘pedranﬂe) 155 - wzc o<0+ 5.9.94 B] +118.5° -

(C e 1 2581 1n acetone; ,e/ﬁ é}‘ T 'M

(E) 1«Benzoin§,; 1.6 Gm. of 1-benxoin~1*33(dsnhenylethy1)senLa,
carbazone were hvdvolysed in an exaetiy similar faahian; g-The )
liberahed 1ubenzoin wag recrystallised onee from.lighﬁ petroleum "
,qnd onee from alcmhal, . and waa Lhen Qnt* cally pux'e, ~yleld 0.23 gdm. i
Y Mep, 155 = 1&»:10 | '-@.4050 ,_o(].. 118,6° ( € = 1,467 n gwetﬂne;
&ikﬁn %).. Gxidation of both the QGuiVe benzoinq with nitr¢o aoi&
yieldeu benzil. LT - |

The gummy praduct refevred Lo en o ééif was d15301va6 1n

 ‘7boi1{ng alcohal, than mired with a hot, emncentrated, aqueous ﬁg

‘salutien af oxalic qcid, and. bciie& for minutes. The mixture cx.l
“ 'eoliﬁ av& semi«solid, ohtﬁined arter dﬁ1utiun wiﬁh water and
i istanding, was qeparaued by ether inta sparingly saluble (M.P.
abavo 200&), saluble (Moo 129 - la WLQ,and very sqluble (& gum)
ffractions.'; “he first fraet*an on’ vecrystalli ation: fvom alcohol
anoveé to be benzildind»gn(drphenylcthyl)semicagbazana, long, Liﬂ@ )

o needles, m.P. 333% (Found.-~A 15 86.1' Gggﬁ gGgNa requﬂres



u‘v * ;;'.} S

gy

':fih jog?g Li)?ﬂﬁbﬁf ﬁ Jal vaauue

0-738" {o,c'j :L*?*a. 20 (c 0. 43”0 |

”ifi&“idg'én'é)' ‘ By bailmny Ln alcahal with uungentraﬁad hydrau

T ghlerig ae?d - hut net with Qxalic aaxd - 1ﬁ Waa hyd“03ysed EO

'x henzi1. The second fraenian on fractional rscrysta1119ation

fEfron ether gave dhiefly inactave benzain, whxch aepar&ted firss,

"”~r0110wad by o craﬂﬁcf.benvain showing 1aev0r0tatian, M.P. 10aAP laacf

N

o = e,4e° BIC j-a es;w ‘e "“‘;89'74 in absolute alcchol;fzﬁ ?)

:a‘”he eorvespon&ing gummy pradueﬁ'abtaineﬂ in ﬁhe bandenaabion Gf

%:bon?oim and'La§~(dﬁphenylethyl)semicarb&zide hydrcchloride gave,

a‘lgn hgdralysis with oxaliQ acid, g %paringly saluble product e
- (M.P. ? SuJﬁ rwbenzein (H.R. laétd) and henzain (M¢P. 151 - 15 -;{l

*“~ishowin? dextroret tian.ﬁ.xf“w

< i 2 i e g e WL W B

_ $:n¢a sh@ dute o1 th@ aampletian of Lﬁa &0fé§0¢ﬁg woyk S
Wlﬂdon an& G@aﬁxerd (s G &. l9¢ 1139) ha?e be&iued 1-benzaﬂn

| by the® aat%mu of Lﬁegﬁmensh@1$amiaarba sde on.r*ben oin. -
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,gy:* _

Bilbz, Iiaue ond Siadeu (Ber. 1@02, oss.‘ *ooo; ‘have -
lnvﬁsnmgated uh@ reaeuian Qf aldehydes on phenylhydvnz¢nenp~
ulphontc-apld. They Pound thaﬁ in genera ph&nylhydrazones

guerc n@t formﬁd, but that 100qe ndd*tﬁon praducta Weve produeed

ygapcamdjng tﬁ the senemuzw '

Re CHO + 1&1113.1\111.(*5{{4,2305}3{ o= }-{",d:xmmmfmé;caxz:.,_,'ségri_ff;
- Tﬁééé Addmtimn praauetg,are.unSﬁab1a$and “re éasiiy
"hydfalﬁsed.on.bdiiiﬁg’ﬁith wate#‘intd‘tﬁé}eonStituénts:ermf .

thiéﬁiﬁhey ware'féfméd," Wbrﬁal'hydrﬁ* ne fofmétian“éoﬁld-néﬁ
be ﬁ&cught ahcut by ﬁuhﬂﬁ%t*ﬂg the raaanantg La ‘the influence @flg‘i:
dehydrat¢ng 1genbs or of heabs \ | o . ) S
| | OF Lh& aompoundq ﬂnVOstigqhsd thasa pwepared rrcm -«'1 |
bengalnehv&e, qalicylnld@h o ﬂnd anisaldehyde were obtaﬁned pure-v”

vihile those from amminaldchyde, cinnqmia 11dehydﬁ and valer«
" aldehyde were so unstable that they cou]d not be’ puriliea, S
o employed _

Phe general proc&dure/hy Bilez ig illuacrated by ﬁhe

'followiﬂg example. - The additien proauat from.hen aldehyde was ;7'



*i4wim uﬁl&gh+ ar en wavmung ana whmah daoamyauad a& abD*,f

}Pﬁhtllua& by mlm¢ng a hau aquea's alubiuﬂ Of the ac1d “idh Lﬂa

'aldahvdo. < tt sepmvaﬁed as whius prystala Whica beeama yallow

mhau&h uho mregaimg purhora notad bh&t *he sod1um sallb ‘_

of thw Addition aampounﬁ Wi moﬁe stable Lhan bho ﬁddmﬁi@ﬁ Qraduct .

al and ihau bha mm@ﬁnﬁ @1 wsber of er¢sta1115atiam whieh it |

: eantained wasg vayﬂwhle “they &iﬂ ngb Investleg a cuhe“ saTrs OL_E”
| uvh add?htau prmdﬂcts. ' | | ‘-‘

Kat@h@n {Ghem, M@ﬂﬁ”e, 1@21, 331, o8) Ga vr*bﬂs the action.
ydrﬂ zine- -
fﬁ@f gluco%e and. or 1actgs@ un tbe aeid and alsc on naphthyi/ 1:4~; 
Nf@ulphanfa aaid. 1 In ﬁresence Qf sadiam acetate the aeaﬂum snlﬁs
‘cr th@ osqaaneq are farmad bv hea&ing the reaetant _in aqmeaus
selubisn. | | » B ‘ T | o

Tha present anthars iavestlg&fed the renatioﬁ bﬁtween ‘
wphenylhyarqzimewpwsulphonia aaid and 11dehydes or ke oneq in |
mr@qence af ﬁvganiv basaa ang ¢euﬁd that 2 1arps number of suablq fF
aa]ﬁa of Hydveaomaq was raad ly obﬁnineﬁ,_ | o |

'R.GH0+Nhg¢WH‘h~H¢3053$FumR A _ﬁgcﬂiﬁ;ﬁﬂ;cgﬁise;mﬁga¥ﬁge.‘”"’

i

“hé'aonsttﬁutxon uf 1hase aampouﬂdd vies eunzirmed bJ hydrolygia,

'ﬁﬁ,&lﬁ@hy&@, aald &nd amjno:
A“ﬁ}cﬁ%ﬁ,ﬂﬁgGgﬁ*gegﬁﬁgn+ﬁaeh .  #53 m.oﬁ@+nn3.mﬁ.cﬁzl&sgﬁ+mﬁga e

The . aldeﬂvdeﬂ - hawzaluehyde, aalﬁcylal&ehyde, binnamlu alﬁehyds L

Qﬂd aﬂiaalauhgﬁe, gn& ,h@ ﬂminoa - anl?iae, o»holutdlne,



| g . e 9 .
jx,whwiugﬂaueg‘am‘;uﬁlglxaykuhylum¢na?“ haﬂzyiamu @ “ﬂd Qtﬁﬁ??dLﬂﬁ B
'ffworo u%a&@- | o : . ‘“' B l”"‘
._.Jh@nylhvdrn 4nﬁ~p»sulphﬁnla aaia' ':_ Mnaplnglv MQWubla

"7n uQTﬂ watﬁ o ﬁ??&bmlli&in veﬂy vnaﬁliy Svam hmb nuuenu%

?gs@lutiom, thmn A impla mbservahion oﬁ aaidhiliby &Qﬁdﬂ@ﬁﬁﬂ in
 qquoou 3miut*an @nahlen an te aﬁaertajn w%etham the %aﬁﬁ haﬁ
umhgwad m*“h'an.aldﬁhydn Q“ ?vaeu e nzlt ﬁ*&h 2 hase s b |
"1&05% ¢omh%ﬁﬁtian” v&&h aldwhy&a &%mﬁall oy jta 5&1%& wwth bases
*ba}ns 1m‘g¢nev 1 oo ily qalubia in watnr;:: Arisiﬁb auL of uhaqef 
‘-:Qbsvadtiona tfa maincas ur nrapndure WG?Q emmlaysd» | B \ ?
“ maﬁhmd Iam imqm*ma?asul&e prayavuians ef tho. wulobonis aviﬁ’
:‘ :nad kY hage #era &ﬁx@ﬁ with' qabar and- wdrmed, if n@¢G8ﬁ&¥y, o
- ef €ee s&l&hienﬁ _ GL; o f:;: . LR . )
CorT ﬁWII«(%H.QSD;;ZEA%B@‘%-inﬂq-;ﬁ"ﬁ;ﬁ)‘:’ia'G;ﬁ LO0LNHR -
T‘Th» a1aﬁbyaQ {1 mods ) Wﬁﬁ Lh@n addeﬂ tc th@ mlntiqn In Lh& ¢¢1d1 22
'iﬁsuHTBy a sﬁTQ o? a hvara ﬁﬁb w ﬁ?ﬁcinlt Fed iummdi talwﬁr ”
' R..zﬁ?c}«:—'\m ,3 . m fx.‘ m;*saamzmma Gh.. w. mzw@m (}dmfan«mné

”Gﬁhﬁﬁ 1i¥“ ﬁqxiwclecular wrapaﬁtignq of %hc aldahyde and o

‘A$ulphﬁnta aeid were haatea taukbhav ﬁn aqueaus rolutian fmr a

'*7qh0ru ﬁ me ﬁm rm bhe sdditiva compnunda. Qr, fhe 93dehvd¢ m&y*i  

€ b$ addea tg a hnh aqnﬁaus qmlutian af the: aaidg ? .
o n.mmq—mz«;. e vizwogz\uzz,mamm:ejm rmi.(ﬂzzésr;w ' R
”'ﬁ;On thv qdd?hlan a@ Lue baqe (L mnig) the hvdrﬂvgne Wd“ mreumvwab §d

| immyﬂa&oly. e y:,“.tf' _  ,"’ . f' RANE
R QUIOR ,xm m&;.egm r}gm-mn.ﬁah.ma.;z*w cg_gﬂ.ﬁmamfg mﬁ@

- The phenvlhydra51neugwsulphonie acid was purified by
»‘ﬁ_erysthTirqﬁion fram.hct Water, and the aldehydeﬁ we?e h?ken

-f 1wi h 4 6i1ute solution of scdium carbanate ta r@mcve ac*ds formeﬂ

Ty




“'f”f'f;ﬂ::ﬁ"ﬁlfkfﬁﬁf,byf,\f3 §f¥Tﬁt;f“.7f€ijf{";fﬁ‘f 100.
‘by cxidatlon.Af Distiiied waber was used th“oughuut becavse
-}metallla salts can alao be formed (aee 1dter}. |
_ So far as lt haq been 1nVe L¢gated ﬁhe reacﬁ;oﬁ aoes not  ,'
ard#narily take plﬂee with seaondary and herbmary amings; | v
?yridLne, quineiine, MONG, and diamﬂthylnnllines were Lmlcd |

but enly'oily emulgions Were abta¢ned; and the a1kalolds,%f“

"brucine,.stryahntng &nd marphlne, aiu noﬁ yield anyuhiné oLher Lo

than stickv salids»-‘ Primary aramatie am&nas do undoﬁbtodly
;acb in a. characterisﬁic manner qnd hhedr reaebLQn ShQWS a markedxfu
7eontrast with uhat of secondary and uertiary aMLnes.;'.Thé  |
”:compaunas farmed fram aramabie aldehydes aﬂd primaﬂy aromatic if;;i
'amines are qtable, readily cryatallizable,and have sharp melting  @;
_'pomnbs. _ Boing ea;ilv formed, and of large molecular welght, .
hithey oughh to be of - 3peoia1 value in the ldentlfication of theirAz'
‘constituent substanaas‘\v They qre readily hydﬁolyaed by hat )
dilube hydrochloric acmd. i
It nhuuld be menticnea, howe?er, that tne stran& baqe

fplpefidine ferms compounds ¢n Jich’ the same manﬂ@r as prlmary .
amipes, and a nuMber Gf campounds ware pr@pared involving its f'
:uqea | ‘  | : | ]
,Ketoaésfénd q;$th£ic aidéhydéa'eiﬁhér~do nat“reaet'af else""?
-the§'give'prééactsldi' Teult to 1solasc in A ufybua11¢ne 3tate‘ -
'_Agetone, mebhyl ebhvl kebone und menthene ylelded vo dcoivahive Q_f
;‘ by either meﬁhqd cf proaedure.‘ Acatuphenone reacted after the '
fuwh%on af aldehydes but the produet was very reqdiiy hydrainéd.:T
. The eompound rrom.acataldehyde was unstabie, decompouing ag . 1t

B rieﬂ 1n air.‘ Using benzoin - cumpound st obtainea, wh&ch B



~f ;jndb¢ﬂﬁ iﬁam lt“ nxtvonan aaﬂnent is mos Gf uhe us ual que.f’f"

The au hors were attracted to ﬁhe present i!.mreaE;’ciga‘bicm"‘_“‘lf' ;';-:"i

‘gla}wlﬁh the 1dea ﬁhqt phenyihgdrazine~p~sulphpnic weld comb%neafﬁifiﬁf

ULgrlgusth an oatjoally active base might prova a. suitable agent ror

‘ﬁhe vesalution or racam*c aldehyaas ar ketonaa. Preliminary

““ i_xperiments witn this deeat 1n viem indic&teﬁ the desirability

M%?ﬁcf a generdl investigaﬁion af the reacﬁion using simnle cafbonyl f{

3 ’;«compeuwas and bases«

In nhﬁnylhyararineup*sulnhgnie acid the strength or the

',acmd due tc the ~SO¢H grcuD 1s we kene& by the basi¢ ~NH.NH3

.ATf?8r°“p" b“ﬁ °n°e “ hydr&EOﬁf'haﬂ.beén formed by comhination with i

"}:qn aldahyde ﬁhe phenylhydr&zan_f

;ulphunia auid is a cemparah1Velyft

-Vsbrmng acid, und wiﬁh selutidns of aniline hydrqchloride or n

sodium’ dhlaride yialas qltq or aniline or vadium.fﬁy>=
i\L Metallla Salts.m The puaulphnﬁic acids of (aram&tici

aldehyde-phenyldrazenes react alsa with matallio hydrarides or |
g fcarbonates or wiﬁh salta of, metals ﬁa givo metallla salts of the ii
 ﬂhydrazones emplayed. EE | “'. . “ ‘HV’I
B Ths favmation of thene mntallic saltq was investigated in o
qeme detail in ordar to asaertain.whgtber these reagents wauld o
have any useful snalytica1~wppliautions 1n tha detecbian and
separaﬁﬂon of metals.u: ﬁsing the aldehyde I benzaldehyde, |
salieylaldehvde, anisalddhyde, 0=y m,, and panitrobenzaldehydes,_f\f
1n cambination With phanylhydrazineép—sulnhonic acid, salts of T
the fallawinn metals wore. prapareds sndium, nctassium, magne&iumh |

“ \Qa1oium, bsrﬁum, strontium, zine, manganese, nickel, cabnlt, ;.“

V«hiiron, cadmium, eopper and silver.;n Aq in the aase or ﬂalts

:f' D?bpar9d from smines;ftwo meﬁhods cf proeedure were empl°yed’;giff7:




\Mebhﬁd f.nA Euulmalecular praperuiana ar nha sulphonmc agia

'?‘and the hydroxide, aybgn te ar aqlt ar a m@tal were mixed With

; ‘*‘dlstilled water and warmad, Sf neeessary, o ﬁisgolve.

'"vSur 1atent water tn rataﬁn the aqlt ar the sulwhonic aaid in _%?. E
- malutian a?ter nauling mumt be emplayed. _ ”hé aldéhyde (1. mal.)
‘“was ﬁhen added tO hhe cald sqlutian. B : S

Meﬁhod ITew" In ﬁh g procedura the sulphonic ac*d ana .

;Walddhyae were nade tc reacb in disbillad waber solution and, - ‘
“[the metallie reagent then added: 1n thé S%me aalventﬁ\ﬁ-'"“":f‘ﬁt
\ - Ra Gl‘i@‘l‘lﬁiq.NHQGgIIgSQgH"?MCl:R*CHSN-NHnCgHg,SQnM’FHgQ
” ~The praduat in most Gases separabed immediataly‘ ) ;
~ The colour. of these conpornds. vqriad with the . mstal and
aldéhyde emplayad and al30; in many 1nahan¢es, wi%h the ahate
af hydrabiaﬁ. Wi&h féw exaeptians ﬁhey are ahahle in air and B
‘maﬂy'af ﬁhem are hi phly hydratad. . On prolongeﬁ boilmng with  ‘“'
watér Ehe ﬂldehyda s alawly split dff, and en boiiing with |
mineral aaidq Lﬂmplété hyarolys*s ‘to aldehyde,metallie salt ana
|g{au1phonla acid takaa nlace. A rew are. slightly soluble 1n _i |
alcahol but not to: such an extent a8 to make Ata useful salvent.'":
:Tn other cammnn grgania solvenhs ﬁhéy are inqaluble. ‘ ﬂot wabep
was employed for their recrvstallization, nara being taken ‘not \
.ﬁo heqt %he solutien to a pcint where hydrolysis bcak nlaae. | _»L'ff
The drymng of Lhese dorivatiVes, prior to analysis, has io 3
,1b@ carefully watched sinae many of them in’ the dehydrated condit*ané;
_ are. s vory hygrQQGOpic. | In such instances the uompound was heatea',if
in 8 weighiﬂg battle In an air OVen at a controlled temperature, o

fand Flnaily aooied 1n an evacuated deviooator. ﬁ,¥7g;, -



Tt

fk@henylhydrﬁz¢nen and othew hyﬂraalﬁ@w%ulphuuiv aeids in presenaeji

.afomau#c aléehyde (e CﬁO} frcm.d mlxﬁuré of other nrganinvr'

Altnough uhe MLJGF nolnL W"b %h» pvovinp‘ef ugdvfzon5 s
formdcicﬁ uJG sep rations 0f meG 1n11yti nl 1mmaft8nce wora
detecﬁedv (1) vhe . aeparaﬁiau o? cappar f om many:athe metals } _
due %o the. great aolubllity of iLs ben¢ dchyd“mphaﬂythﬂ?aZOneﬁ? *ﬁ

sulphgnie ae*d aalt in qLudhnl in which masb of the Ouh@?
derivatives a%e-munh.le a3 Qluhl@n_ (P) Lhe ﬁegaraujon.ml an  '

- ‘iﬁt
campaunda mdLJng ude of Lha calaium. (R GH N NH Gﬂﬁﬁson}gca Jor barit

1der1V4lees whlch ape stabie and bpardnbly dolub?e In cald waber,.»’
fand from Whldh the aldehydm ﬁay Gdb&ly be *@Goveraﬁ ug heallng

"wwth dilute hy&rmuhlarle aetd or with quporhéaﬁed sboam.

Tt ls inueadcd 50 axplore bili Purtheﬁ the “pplicabioas

03 these roautions and also ﬁhe rclated ?caeh*cn~~iu Wbiﬁh

Y -

"l”of oxlﬁjziwg Hnd féduainﬂ ageﬁta awe Uﬂmloye& Ln »clouf or

_ precaplbatian teats.;ﬂyi

i‘gzgxfaﬁmﬁjﬁw@, -

Gampoundq af Bdﬂﬁ&l&éh?d@ﬁh@ﬂVth@?ﬂRﬂﬁunﬁmqujﬂhnﬁ?ﬂ ﬁﬁtd,

V B Qf pheny?hydwaaineupwsulnhoniu +

:aoid dﬁd #;V g. of benaylamzne wGPO bhaksn wibh 8 11Ltle wnter. H

_ until dis 01V9Q and 2.6 g. UC bonaalcehyge mdda@.aﬁ'”be demi~ '7;
 A°01id 1,5 sg uh¢cn aaparabad immnutatnly. wam aal?eateﬂ and..v I‘
N recrystdlltﬁed frum a1eoh01 in whldh lL is vay‘qojubJGﬁ M,P.;_“¥fi#ﬁ

“ 287{}00 Found" N"*.LGQ(E)I’ lluOO; (JJQI“IQLOQJ-I:}"J (thfC\aOl’la) "“equiI‘B“

= io,)s per uent, Hyura JBIS wus uafeaumd by bo¢3;np thh



'“7&$uuull ﬂll “he ben&aid@hyde maa aarried OV&?. *hbﬁiﬁhgkﬁadagibﬁﬁﬁffiﬁ
i ﬂmine was. earrieﬁ Qver- The presenqe af phenylhydrazine“pa-:"‘
faulphanlc aaid 1n the final liquars was pre?ed by neatrallying :
lsand adding aniline and ainnamicalaehyde. » whe anillne aﬁlt

. phenylhydrazone= . Co
;“jgof giﬂnamiaaldehyde7@w$ﬂlph0ﬁi$ ﬂGid (M¢P¢ 210 o 520“& } whiuhj{li‘ﬁ

Aniline Salt. This is beat preparaa by Method 11.;; 4,1 g.,}?

T*afor pbenyihydrazineuphsulphenia acid uere &issolved in warm waber f;
~ands shaken wiﬁh 2;6 g. ar benzaldehyag“priar bu ths additlan of '”
‘ijiB.ﬁ go0F. aniline. The almost salida pﬂl@ yellaw masﬁ was *fi”ff;v
“s%collected and reerystallized tram alcdhol. M.P. 1“0. T. L
",Found' ﬁnxli,'v, 11,&4; clgﬁlgﬁaﬂas (aydrazone) &aquires N*ll.dB  €

o pert aenﬁ* - Hyaralvais yielded benzaldehy&e, aniline and nheﬂylﬁf~aé

.gf'hydrapine~p-5ulphonia aeid¢ o e
as(prepared by Mebhad II

i 0sPoluldine salﬁ.*- This proauct W
and was recrystalliaed from alcahul. 1 MaP.‘ lﬁ”G. (dechp.).~

{JLiFOuﬁd" Nﬂllglﬁ, GgaﬂngQNgS (thr&ZOﬂé) rGQHATQS N“lgp ? Der aent(

'lv,‘pﬁmaluidine salt.~, ?repared hy Methad l. and recrysballized
t:fram alumhal. M.P. 826“6.; Feunﬂ' N:lla ?5 Ceoﬁagﬁsﬁaé B

Ali(hydrazcne) requires NﬁlQ.QV per Bent.'

e and_ﬁLNa hth amine alt ¢~1 o g. ﬂf<thaphbhyldMLﬂe were .

‘faissolved in aldohod: and. added slowly ba LR or phenyln -
:Whydraémnenouwulphnnic aaid dissaWVQd in the minimum of balling
ther, freqh alcohal being added 1n Qaee afvany precipitabion.-@ _H
IRRSWheﬂ aola, P & of henzaldéhyde were added, ana the wOluLiOH '{ ;?¥3

"%" left overﬁgght tn iae*lﬂ Whe Qroduct ( g.) waa colleetad and  35




lo&)g e

:frﬂﬁfVQﬁ&lllzeﬁ fr m &leohol. : m‘P‘ 315°c (decompt}: auﬁa~i’f ‘

V%*UE;NMS ?l, Gaaﬂgﬂoémas (hydrazone - n,G) requires Nﬂ%,@é por cont.‘n;

on hgdrclysia xmnaphﬁhwlamina and benzaldehyde were dabnutﬂa

C but an wppreciable amnumﬁ Qf tar wag also fermad. 1‘”he aompeund

‘v_frqm,ﬂwnaphuhyiﬂmine waq prepared 1n 8 siwilar vay bat, owing

to 1ts: axtreme snlubil*ﬁy in alcdhal; was not cxystﬁlliaad. |
f{'Found' Hw@.so, agaﬂhgoﬁﬂaﬁ (hydrazone + ﬁao) requires Nnﬁ.ﬁQ et
~pép cent‘ Methads I aﬂd II gaVe 1mmuru prcﬁucta cant@ining

‘ §naphthy1amines and barry mattar‘;g3pﬂﬁ‘

: piperiaine salt*h; ?repsred by Mbbhod : an& rearystallizedj}”f
e"from aladhol 1n which ih 1« Sparingly soluble 1n the eold; f‘* s

535M*P¢;?ué“0. Faunaa mmlzisig G;aHzGOaNsS (hwdr&?ane - HaO}

:‘v{requ¢res Nwlm.ﬁd per Lent. g It iﬁ pussible that‘ﬁhe cempcund

| is ﬁhe imide, caﬁmmm.uo,agnﬁmﬁﬁscﬁasﬁﬁ." zt yialds piperidine §ﬁ{§}

Jana benzaldahyde 0n hydralysi3¢‘}s$¥3’

Bﬂrium éalb.n 4¢? ga of phenylhydraaineupa ulphﬁnic acidiiff:‘

'ffﬁwore warmed at abcuL 6006. wiﬁh 50 0¢G~ waber and 9*6 8‘

benzaldehyﬁe until all had dissolvad.; 5 g. of chAuailine~ =

“qﬂEbarium ahloride &isaclvad in- a 1ibile water weve Lhea dddedo

,F5The Droduct separated immediatﬁly and WaS. brystalliaed fycm watér

“-¢5below 80“6._ It 18 1nscluble ln organiu solvonts generally, and »5i

“5513 slowly hwdrolyzed by hegb¢ng with waﬁev ahove BO°G. Qf moro   A} 
f‘readily in wresanae o¢ mineral actds. The praduct wag lefu in -
slr Lot athain aonatant weighh.; Faund,; Nﬂ?.os, (GlanllﬂdSQB)Pja :

+eﬁ20 reqnires N«?.o? per aénh. When kept Ln an evacuabed i  f
'ff"desiccntar aver sulphurie acid it beaumes anhydrous* (G;dﬁllﬂ?&&s)ga

el

Pound* N“B'lly ‘calcp maa 15 pr enu..‘ ﬂﬁﬂw5*,¥



706.

Shvantiun.aalb.m; P*@ﬁ*?éé‘Simwilrlv Lu Lhe beflum uatl,

u%inv shronﬁium.dhlmrido It separnted 1mmediately as .a semiu

| :salid yallaw mass. It WHS aryshdllized rram water not haated |

ngv‘ﬁ" ‘750(}’ and d.‘:’iad il‘l airi F()‘md.s N"'{ngiﬁ; (0151&3_1@2805)33?
requires NﬂS.?B per aant., It is hydralyzed by watar abcve 80“6. ’

Galclum sqlt.ﬁ 4.? g. of phenylhvdrqzine-bnsulnhonjc acid

woro. ﬁuﬁp@nﬁad 1n 00 c.a. water, 1 5 g. ar nalaium caﬁbanateA_f*Q |

.added and heaL applied ua effect aoluﬁion. On shaking with P.é g.

of benzalddhvde a yellow mass separated whiah was cqutdllized :.; f
Mgfram watar na heaued above ?5“6‘ Founds NmB.Pég (clgﬂllmgsoa)PC‘

Hf'jgﬁao requires N“B.Bo per Gent-f- Exnasure over: sulphur¢c

$"’3ao%d in an evaouated deqiceator made na éhange qnd on heutimw7

‘*j? Lo 100°G. decamposiﬁian set in.

Magnesium 3alt. Thia e prepa%e& using a concentfzted

'qajunian ar magnegium sulphate and 1t was: reerystallized from

| w"-"itQZ'u » Found* L N—-—r 4703 (013}1111%805)3“13;-!—&;1130 requires N 7 530

' fﬁar cantq‘. On heating fer 2 hours in air nven at 115»120“0. fox mﬁf'

I:-:1 ﬁh@ thh&drabe.' ~F0und= ﬂ“BqV95 : &16- Nﬂ&.ﬁ? per cent,

‘Sadiun’ salt. Premdred usihg §md?um chlaride or sadium

‘iaaﬁbnnate..; Owing ho ﬁhe salubiliﬁy af Lha eampouna in.water ‘f3;f
?1:ﬁhe m:nimum of salvent ahould be emnloyea. On long standing Af

; Jn air, ar when heazed aboVe 70°0., it undawgoeq decommositlon.'
":.Ib Lﬁa Qf@SualliZQL fram wwﬁer and washeﬂ with alcohcl. Faun@:fﬁt
o :,-NzﬁuBP, emfrnmgsaamm-engo requiras Nae‘; 90 por e.ent. Wnen B
" 1ert avar aulphurua aﬁld im an évacuahea desieeator for aeverql

‘ldays it dhangea frmm.whine ta yellow forming a 1awer hydrata.

'~ﬁi{;FQHﬂ@‘: H“7¢805 G;aﬁalszQuVﬂ+ﬁﬁa0 rgquires Na? 95 per cent. W:i'




: S ‘0?.
P%Opared qimi&avly uO the mdmaﬁ saiu,

: mall valume of waber—and cooling to G“C. being necesshry in »
ordor’ to abtain a: good" yield§ Found: N“G.Su; C;gﬁllma803K+aﬂgg -
requires ﬁzﬁ‘ll per-aent¢ The white urybtala on keoping for L
several days over sulphuric acid 1n an evacuateﬂ desieeatar,7k.'f

- beoama-yellow.‘ Founé; N”Vi?g’ Oxan1;4msogK+aﬁso raquires )

. NmV¢61 ber: cent.‘; The uhite crystals, When 1eft on & norous

nlate in air, became yellqw and’ 1inally sot tc a hard ncwcelaln- o
lik@ mass. : The s%lt af patassium.is mudh mare stable tGWarés
heat than that qf sodium.;g;- . . |

Z¢nc saltaw 9 b g. Of phenylhyarazineupnsulohonia acid and

0‘5 g. or benzaldéhyde wawe allowed to form ﬁhemr adda%ion nraduatua
Ry g?esenaé Qf a lithle WQEM Waher. q.ﬁ g. uz basie zina -
aaﬁbonata wore added a 11tule ab a time, heﬂtlng slightly as .
i'wa% ‘necessary. ta effeat %oluticn of the carhonate.ﬁ, Brown o

”jcrystals saparateﬁ whiah‘uere erysba3lized rrom waﬁer and washed :: 

« .'iwith alcohul. Fbund: Nﬁ?.ﬁl,\ (G;aﬁliN $03)22n+Vﬂ30 reauire

”;:va.ﬁﬁ por Gent,,; on Warming aﬁ 110“0. far an hnur in an air
'lcven tha erystals»changed from_braun to deap yallow, and ﬁhe
final nroduct was %he nnhydrous hydrazope. Found'f 339.20, };
fbclsﬁilvzsosygzn requires N0, 10 per cent.:57u ‘”f:j'”A' o
| Gadm&am salt.~ Prepared simmla?ly to. th@ aina aalt bu%

»'-frOW endmium Bﬂrhﬂnatay ané was eryetalliaea rrom.water, ‘;g ”fj”

'=has a brnwnish ange and is oomparabively stablﬁ towards bo*l*ng f{
Wdt?r’ -"‘fFOund" '79 (315I511V5393)Gd+4390 raquires N=7060 .
,égr‘ﬁéﬁﬁé Heﬂtiﬁg &ﬁ 115°G¢ for 2 Hours converta “t intn the

- Eﬁﬂth'g‘d.ra'be, : :E‘ound: N@?»lepgr-gmw” g .?:‘1.1_._!..., .N-.-?,%Q‘% _per.p@nb,_?:,l L

I



d ()3:5»

Gappcw salu.n; Thms waa nrenare& fram cugrie chlavide anﬁ

separatad from wauer as grenn cwystals which decmmposa remdily";il-
.:iln air or 0n‘heauing.ﬂ‘ Fourd’ N«S S,f (G;aualmasoa)aauwilnﬂg
firequires N=6 89 ner ccnt. RER e e R

Silver qalt-w- ‘I‘his uas prepa.reﬁ frcm aiiver nit‘rate;a aa a

 iuye11ow comoaund, saluble in waﬁer, but whidh ib dO reaéily

hydrolyzed by wgrm water thah all attempts ha crystallize i
:j;Afram.this medd um resulte& in Lhe deposjtian Qf metallia qilVé?, ,
nxfdue no doubt to tha reducing action af ﬁhe liberated aldehyde._¢; o

Ferria salt.~. Frepared fnmm crystalline rerrie ohlaride

~;and racrvstallize& f*nm water aq ) rawn aalaured nrcduat eamn

'paran¢ve1y stabla t@wards beiling w%ter4 ' Found; ﬁmv,g ;“ij”&é L

ﬁ!‘(cmgﬁllmnsaa)aFe*aﬁgo FQQUi?QS Nm8.06 pen aent,

~ Qobhlt salt.aé Prepared Lrom.adbalt ahlcride.;i When .
erystallized from watar anﬂ washﬁd wisﬁ aléehol 1n was pink in }7?

- mner ceﬁt. ; Oon heatiﬂg in eir oVen at 115“0* the producb

_chvnoed o blue and baaame anhydrcus.a Feund'. V-Q 11 per. cenc.,‘ff

\,,.

Wﬁﬁ:aalg, Na@, 20 per aentﬁ This mmdificatian is very hy?rasccpic.v*gfi

Nic.kel oalt.-— Pmpamd i‘rom niekel cmarme, Grys’mla, o

ﬁavinr a preen %inge, soparated readily and ware crystallized
~from‘water.-, mhe nroduct was washed w1th alcohol and dried

'for ao minutes in an evacuated desicoatar.n Found: Nuv.ﬁ

»-?”?(cigﬂllﬁgSOg}gNi*ﬁﬁgo requires ﬁ ?.66 ner cent,f Heated for

hmurs in.an air oven at 130“0. the praduct became anhyérous
 Ajiand deep yellow in Galour.-- Found*« ﬁuB 70 per eent, eales

"jN“B.Vﬁ par centa
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qﬁ”&aﬂﬁﬂﬁ 3&10-—1 “fanared fﬁom mang“neus chlaride.fAimh§5‘

Tﬁ_jgradncﬁ aansisted of fawn colourea crystals containing much Wﬂter
”af arystallization in: ungtable assacation._ When - heated in an .
ﬁV}jaJr @ven at 1%0“0. for'g. nmurs it yielded a lower' ﬁﬁﬂrﬁﬁaa. _
-;H‘ﬁpuan ﬁwv.ﬂ, (G;aﬂxmﬁgsug)gMn+ll gQ rEQuiraa ﬁ*ﬁ 9? per Gent. -

N Gomnwunds of Sal1cylalﬂéhydanhenylhydramonewp~su1nhonic aaid.:”

Aniline salh.~ Frnparad by Methad II keoning ﬁne solution o

:warm until the aniline had been added. The mixture set tu a a
- nalewyellow mass which was collectad, washad and crystallized o
\A'twiee from ﬂlGDhGl.&‘ Brilliant yellew arystals. M.?.~2&§°G

o Soluble in hot. Waﬁér;. Faundv' HnlO.QQ; c;amxgo4n,s (hydraaone)

€ :~requires lea.gs par cenb.33ﬁn:‘

B A Ommcluidine ﬂaltb”‘ Preparad by Mebhaﬁ I, _ Mbst or hhe o
'}fprcduet separahed 1mmediaﬁely; A small erop separaﬁed on _
~ € sban&inb. @he who!n was re¢ryatallized from alcchal‘ M.P ?19“0?,]
iFoun&. N=9.G b ﬂaOHaBCG&aS (hydrayone¢2Hg0) requires Nﬁg 65 per
-‘~cen$. Hyaruiy%is y*eidad bénzaldehyde (phenylhydraxone, M.P"
:;‘»1A”“G ) and o~ta1uidine (aaetyl aerivatiVG, M*P,.losﬁo.).

Dwmaluiéine aalt. ) Prepared by Methcd I. The Qroducb qu i

-'precipitated immediqtely and was arystqliized Iwem wlcoh01¢ ;:V |
”u»»m.P. 25 e*c.ﬁ_ Founds. leo.se; aguﬁnxoimus (hydrazone) requires ;__ﬁ
:N~10.09 @erlnent. ' The aldéhvde and base uera 1dentified in the .
"fprmducts ef hydraiysi% in’ the rnrms Qt ph@nylhydrazone (M.P. '
14? G;) ana aaetyl deriﬁativg (M,P. 148°0.) reSpaatxvely¢ |

| ~Naphtﬁylamine salt. P.8 g. cf %@nnphthylamine disdelved
:'~ in ﬂlcdhol were addeé to a warm.sclutian cf a.? e of ph@nylw ‘

}?: hydrnd?newp~sulphonie aciﬁ in watev. Aa the salution caoled, .“
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““xj@jgmall mowsJaﬂq off; alcdhol uere added to nr@vent‘the aﬁnwrﬁtlﬁnﬁf?if

.saiid.,‘ When‘b::fsoluticn}had 1ﬁo%atory tempe—Eg}?f;i

- ature 9,5 g. of saliuylaldehyde werefaﬁdedﬁ “standing in_i#?ifl

These ware

"”‘jglee, aryatalﬁ

;or the desired product saparatadﬁ¥;§

1*f?ﬁlrecrysUallized rrom alcthJ* Found,‘ N“Q ?l;

ffcgaﬂzscaﬂas (hy&razane+ﬁg0) requirea NﬂQ.QV mer cent. mheiff;*’ﬁf 

‘f?7;¥a1dehyde and baae were identified in'ﬁhe praducts of hyd?&lyﬁis
iﬂ_;as nhenylhydraZone {M.P. 141“0,) andwfcetyl derivative (M‘Pgﬂ 59°G }

39@ spé&ti?@l})’«

,€~quhﬁh31amine 3a1t.~ Prepared similarly tO thechnaphthyln'ﬁ
;: ijﬂminG s%lt» A danse white precipitata separated immadiately on N
‘F{;addibion af the aldéhydep'; Ih was co’leﬁted aﬂd recry*“allized

'L‘_frrom &1cchol in whluh 1t is soarin 1y soluble n the cold.gq;
‘ffEM,P. Pagag, f Fgundg W~&G Oé; Ggaﬁ;g@guas (hydraznneaﬂdo)

_Sﬁif M.P¢ 153@0.).

Piperiﬁine awlt.~. Prayare& by»Mathod I using fhefmiaimum

B of waher as'qolvent‘ =¥The product cryatallized eut alowly in

ffgooa *1@1&.. It&r“s%reexyanallized fram:ilcdhal..; McPi =25 6°G

;fiffFouna~ w~11 80, G¢sﬁanbaNeS (hydrazone“RAO) req“ires mLT0
. por conty Hydrolysis, ylelded ‘tie: aldehyde (phenwlhwdrazwﬂea&f;;flf
:3tfém.f 148°C } and ﬁhe base (hydrachlérideg M-F;};Svag )’ o




o 7The quduat aeparahed inmediately ag buff colaured erystals

"wéééélddéd; i The praduct waﬁ prealpiﬁate& au Onﬂﬁ ;iﬁ-wﬁé
i rrystallized rrom.hot watexr. and dried in atw. . Insalublé in
| aicdhel ana organie ﬂalvenﬁa generally..\ Fbunﬁs N=Ba5935
(013ﬂ1;0*N35)nU&*2ﬂg0 requirea N#S‘bl per oent. Heated for :
;12 hours in an’ air aven ab 110“3« the producb becama anhydrous.‘
Foundg Nm8.9?5 cala; N*@.OO per eent... ‘
Bagimm salb.~ Prepared by Methad II using barium chloride¢‘
mhe prcduct whidh separatad at ¢n&e as ) yellow precipitate | .
i.was 1nae1uble in aledhol buh 9aluble in het water-xrom which it };,
wag erystallized twiee.; The arystals so ubtained gradually |
| losh weight an drying in a deniceatarﬁjv Qn heating for 2 hcurégﬁ
‘v-in an air oven ah 11Q°G. eanstant ueight was atﬁained. Found:f_'“
ma?.Q B (alaﬁxmoiﬁgS)gBa (hydrazone} raquirea Yﬁ?.?Q per aent.;}w
Strantium salt¢af Erepared by Mathcd I u%ing strontium

‘chlaride... The yellaw produat which aqparatad immadlately was.
f'inscluble'in alcdhola lt was eryatallized from waﬁer and-driad
1in air«" Faundt Nﬁ?,%é* (Gxg3;10¢ﬁas)35r (hydrazone+2HgO)
. requires Nw?.gé per cent. | On heating in an air oven ab 150“0. _f
fthg ora&uct aLd not lose weight;wﬁ_ | : 1
Nickel salt. ?repared by Mahhaa II using n*ekel chloride.‘

wh&dh were recrystallized frqm.waﬁew. Found- N«?.QS;
'(GmgHLIQ*NRS)gNi*ﬁﬁ.Q requlres Nav,a? per cent. - Heated for -
2 hours in an air aven aL 113*0. it bacomes anhydrous. 5 Fouud,g 

: Nsa.SS; aalc. ﬁﬁﬁ,?é per ‘ceniby




Rﬁiwysleld af pwaduat whleh was arystallized frﬁm.maﬁhyl aledhol.

ﬁ%f“”callauneu, washea uiuh alaahai andidried in av avacuated

ﬁ;f/ reqalrwd N$Vt15 yeyncéﬁte

‘~:;PQOQ°G- and melﬁedfa >

cormme
$ 1phonic RGL&

G@mpouaéa nf Anisaidehydaphgny&hvdrqacneﬁpa

Aﬂlllﬁe sa1%¢~

“Preparaﬂ by Meﬁhod I¢~ ihe prﬁductg which :f5
1aeparated ;ﬁ &buﬁaanae; W%S cryé%qlllzed twﬁca frum aledhoz | o
fgmvmng yellew arystals whiuh darkenad in oclaur

‘¥:’ me1ted aﬁ 9?1°0¢ — Féuﬁd* N«lﬂ;ﬁé* Ggufggggﬁgyt

ii&requires I lQ.u? par cenﬁ.:y

P&peridin& sait.@ Frap&red by Mafhad 31* e gmallgvﬁlumen., =

olven and caalinﬂ in iaa weﬂe ﬁeaeﬁsaﬂy hm get o satisfaatsry;;:

......

Barium salt.* Prepared‘by Veﬁhad l using barium.narbonate.

¢ha pyaduﬁt separatéd iammaiahelyyi;ik was Grystallized frmm.water;;

desie@atar, : Fcund* N~6.55; (014n3304ﬂgg)gga*5§39 requires

u'xNa6a69 p&r eenta ﬁeauiag for 99 minut@s 1n &m Sim nva& at 159”6555

”gave a lower hydrabea,} Faund* Vm?pls, (GL*HlaﬂﬁNgS}gBa*PﬁzG o

Cabal salt--

k Praparad by Meﬁbqa IL asinw cabaitﬁus ahlar ae.i
A p¢nk erst&lllne eam@eaﬁd, iu wab rearystaliized from water. t: o
Fuunﬁ*; NmV¢11; (U1@H1§Q§NQS)QGQ*?HRQ rsquires Nw?~ﬁé @er cent.z

_ﬁeateﬁ in an air ¢an at 115*6. Lne predu@t leﬁt water ﬁnd bﬁﬁf};r

(Gxﬁhagggmgﬁ}mﬁﬁ requﬁreg ﬁﬁ@‘57 pekﬁii;t{,

;?repared by Metﬁoa II& Gn tha aﬁditxﬁn cf

_ Aniliné salﬁ
' “‘the ‘aldeliyas. 66 tﬁxe sulphonte aotd samtien a deen red cqlaur‘_!
57develenad. : Wha nra&uat s@p&“&ted 1nﬁ@diataiy as a yellcw e

B na qu arysﬁallized fram alﬁdhqlu Iﬁ turned dark brown‘at

'15~23 °GQ : Fauna" N*10.8; Gglﬁzlgaﬁ;~




,ﬁ“rhydraaona) vequwreq qug'&a pee camf. | ST

';qnig,u Me#hc& IE gave the b@at.?equjis.»‘ %hé'

fgproduct sapar&ted aa bri ht»yel?aw ftakeﬂ whieh wera Prystallized'k

B ,_,;.fmm a]cohol. IM¢P. 1969 0. , Found* N::Q,Bﬁ, oo uflas 04 lg S

{jf;(hvdfavon$+ﬂgn) reqvires Naza.o? per eent. Qn dryinw ina

1psteam oven the co?our chanwed to. ?ight brawn.:_ NQP. 330“0. R

';(decomn.)‘ Found' N 19;99; cpqﬁg Oaﬂ,s (hv&ravano) wequ*reslgfﬁJ

‘NﬂlO,P6 ner cent,;.“ A o ‘1 _” v‘ ,‘”” g
-uToluid%ne salh. m@ﬁhad TE gave Lhe hesﬁ nﬁepahabicn.

| ‘-*’me pmaue.t separabed 1mmadi ately smd was crysml 1* zed *‘“Om

“ A&lﬁdﬁﬂln . ?&. Pg quq(}i Fﬁ‘lmd' ‘ Wﬂ:‘,(’w* Gggﬁgeﬁgﬁgg (11:9'(17"&2{3!18)?5,

‘}TﬁerQuires N#lﬂ,?ﬁ FQP Qénﬁ‘

PLQG?idLnQ ﬁ93t*w Pr@pared by Math@d I.:, Thé producb

'5¥was vory scluble and éid nnﬁ aeparate even on' prozanged iea

\'ooolin?‘,. The reqaﬁﬂaﬁ.nUxture waq evaparated to drvnegs and
the residué ahirrad wifh aeetbne; CIn thﬁs way é. yellmw solid
- was nbtained, bnt a auitable sozvent fe» cvystal]izgtion wes not“" '
;Fnund.A. o R ﬂ

erium 3&1%.-' Prenarad by bﬁ*b thhadsﬂ The proaﬁct'c\

S$oarﬁtéd farﬁ*lv dn”iﬁp SQVQ“Rl_dﬁV% ae ‘.ﬁellow amnrnhous -
»auhstanaa whimh wag 210} readilv hydv01vsad that At was nat
-ﬁbbm*ned bvve.ll Atﬁemnts tn pvepave ﬁhe ealvium qalt bavé

ajmﬂlar regu1h3"

Gampaumds o rnwitrdbenzaldehydeﬁhenylhydrazane~pnsuinhonic aoid.

Plperidine salt.u u.? g af the acid, l.? Be’ af piperidine'f
and 00 c.c.,af'watev were agitated together far short time -

'ﬁfﬁéﬁﬂfﬂ eancentrated alcahaiic soiubian Qontaining é Ft or B



e :M.P. a@c‘ g

'Qﬁ;f?requircs N=14f45 par benﬁ.

(u‘ 1&31;&5 05 N@S ( hJﬁ"ﬁ' lml}'ﬁ@ -IIP 0 )
- Kydrglyaiﬂ yluld@d tno aluohyde

FQQ:l§11¢ uhO bﬂdt ihy(wochloridc.’f?»f

Usinﬁ.barium aﬁhanaﬁm 11 qu pwupzéédiﬁ"

allié&biﬁﬂ frem

On cr

:boiliﬁg Ehe mixtarﬁ of,cryhbals vith aicahal, vhmch.aate& as a

'dehydrating agent, only;yellcw;arymba $ remained e bnese

-aonalshapg Oxgé'lcwerfhydrate Lhan Lhe rad. The y911nw orystn1a1‘

 éwhioh a;n alsa be abtaine&_by gently hnatlng the red wero dried

“51n an evauuQuandeaichLar¢ “*Fbund“ N%Q- (bxuﬂxuﬂsﬂa%)aBa*5ﬁa°T

»"Eﬁrequﬁres Nw9,68 per axnt, ”Heating furﬁ? hnuru‘in &ﬂ air ovau

R _;ih.;

t ?ﬂ?ﬁn uG cyc. or_water and. 1’?;.,~

X3

 §?16¢69& the anhydrous hyﬁv&?cna. Pound~‘ W~10.?1,

,; qu. N:&Q,el per bent. }ﬁJ&:;jﬁﬁi 

}hy7laompaunds:of<3»ﬁitrobenzalaehydephgnwihydrazona~p*qulphcnic acid.at
'”EPipertdine salt.s 5 g. of | :

fitrabenzaldehyde dissclveﬂ

'hﬁin a‘lﬁflleailcnhal were:; i h?w.Vtg- of the acid dissalved

oftpiperidine added. ”he result*n,
ﬂSalution‘qu'takén'ﬁracticallyato:drynea S, the_residue dissolved




';%lﬁ,}{<j

L ~1~1 «wicmfm.i. q:)ﬁ. zrum:u L8 m, immem facmum 3 ‘.t‘lm 93. c:&m%:. h

Cou=givo; {cwﬂmaﬁwﬁ )gbmmnze wqu

l

‘mpzma ad. \m& mv' al:lmmi Emm a m.L ..Lux:*t, a 93;:301101- amu- '33(3;1?&61164"“ i
L\lq l?q (‘&1 !“Gt }‘kﬁ'ﬁlﬂd” N“*l .33: Lﬁ;slig;.{}.ﬁygx (hﬁ!ﬁ&"‘&‘ &5 71@“3“1;3(})
l‘mi‘lﬂil"@ﬁ “T "‘l%vku {}Q*' ﬂﬂ.ﬂtu : ”

Bs;s“iwxz B2 .LL.«-:’- T‘i*@gm:c‘mi i.m’c,l am‘y Lc: m ; mitm “QJL cxf
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,ffnppearad Biltz#s further naper»éntitled ”Uber ﬂie”ﬂméetzung5iw%w

3];)vvn Phenyl-hydrazinﬁp-aulphansaure miﬁ aldehyden" : In bhis”?;?ff**f

‘£ ihydr&zgne»pasulphgnic aeid hydratea.(that 1s, ﬁhe additian

 :?§nnd protocﬂteahuio aldehyde.

?ﬁﬁfﬁn 1140 o o

‘Qﬁgnammuniaation Biltz descrzbes the preparatian qt the phenyl- ~~_QE§

Jiﬁ'uomaouﬁd@, R.GHDH¢NH¢NH{GBH4SOGH) ot_ﬁhe‘fo1low1n aldehydes._j g$;;£i
uhyd?ovaenandéhwde,:pmdimethylaminobenzaldahyde, pippronal R

Siﬂue ﬁhe dabo of ﬁhis puhlacqtion fhe fc1lowin8 GOmFQ“ndSJ}Q;sffi
igfghave been nrepared by MQ.\u They hava nat yet been analysed. B |

ffﬁjThe narium salt rron ﬁhe vanillin“compouvd 18 strongly nhcta~f'*

‘ffitropib.'ﬁi*-?rtﬂﬁﬂf

| Gomnouna of V)nillin Pheﬂylhyaraaonewstulphonic acid.

ga.a g. of ahonylhyﬁraainﬁ pnaulphonia aciﬁ were dissolvedfﬁf{ i;

cf hat:

erﬁand ?8.8 g*gvanillin disaolved in

 W"sfshaken well and addedfﬁ*’f37

s , an" 1" ﬂ@ R
‘”Ntéléﬂigquenzylamine |
L Le0igs owholuldine e i
7 1aD g Petoluldine, in aleohal R A
. 48 g piperidine - ; e
‘ ““*5?§bmrium carbonate iﬂ water e
ge sodium.corbonate in' water. ~w2?"* SRR
+5 s copper sulphate (HHe0) . in Water
~ g dmnaphthylamine in: alcohol
fg*4~naphthylam*ne in dleohol’
‘sllver nitrate in water: R
2 “7Mﬂnganou9 sulphate (4ﬂgo) in water
fﬂflcab?lt chloride in water. : L
..:niul*el chloride (GH,;O) 11‘1 wate;rn. ;-{.5 MU
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Anil¢n@ salt.« G?ystallﬁzed ammeﬁfauely.i_ Flluerea nﬂ

k'gbwashed with &1st1119d water, e Pale yellow 1n colour.. Inwalubleéf:_
Cin water or aladhal.. Decempased at 345000_ s T

engylamine Bﬂltan Grystallired alawly an coaling. 'Qgibe 5?4

‘”7b ao1ub1e 1n wqter and alcohol. Rvawnish yellnw in colour. B
ﬂ;f?M.P. 195°o, SR . ','A  ' .
B ouicluldine qalt. : Grystallized tmmadiately rram the hot

f:qolutiap. Quite saluble 1n watar and alcahml. B Orange yellew
Sl ealour. Dissalved in: wqter uf cryut¢11*zatinn nt 100%1and
‘4;dec¢mwoseﬁ at 196°c,__ | |

nTaluidine salt.n Grystallized immadiately fram the- hab

*‘-solutian. > Sdluble in alcdhal but inseluble in cold Water. .

j; Browni*h yellaw in aclanr. Melted with dncemnaainion at a&ﬁ”ﬂ
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,4‘wat9r &nd alcohcl. M.P. 182°Qoﬁ_ . o .
\ d~Nanhbhy1amlne aalﬁ;~ @n Qil eame down at firut, uhich

"f[,evenﬁuallv salidlfledn | Almost 1n501ub1a in water, but parily
qglublg in qlgghol ta give a pink salution. ale ‘brown in
'“fx_gglour. : Melted with deeempmsitiOn at 2909 Qa

ﬁ%Namhthvlamwne ﬁalt,u Set 91most solid on mixing reagants.‘

Greyiqh browm in aolour. Insoluble in waﬁer but readzly soluble;"@;

u“ln aleahol.‘ Melted Wiﬁh decamposition ab QPb“GOK*:

Gopper salt.~ Grystqllizea slowlv in greeniﬁh yeilow erstdldg

3‘Quiﬁe snluble in water an@ alcahalgﬁ

Sadium salt.~t Satutian ﬁarkened everninht but nothing

7;;;crystﬁlllzed out,;fJ,=}’ﬁ""
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| | Eqwium,salh‘-: Svystailized 1mmea&ately fram ﬁhe het |

. soluxian. j quhea wiuh distilled water. : Sparingly sqlﬁble |

| 5n atar qnd alcohul. | This salt 1a: markedly phetatrapia since

ariginally vihito im eelnur, on erpoaure o sunlighh 1t Lurns to‘¥ H
deeu pxnk aolaur.v‘ on being kent 1n darkness, 1t reverts onee.

: mcre to 1ta eriginal white co}our. ' ” )
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‘,;wﬂter of crystallization on’ atbaining room.tommeraturc.,;‘mhée .
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~‘va¢uum aeqiccatar.~i Gelourless. o | ’

Silver S&lﬁhh On additian nf the roagente, § dark green
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l'aldehyde appears O be redueing the silver salt*

Mang@neqe salt. | Grystallized but slcwly.iA‘Eeilew-pryétale;f

so1uble in water anﬂ aleohal‘

Gabalt saluﬁ«r Cryauallizaa oub. slowly. ‘XéliﬁW‘GPHsﬁalsJ'
" soluble in waﬂer and alcohal._ e

i Nickel salt.* Grystaliiaeﬁ cut slewly ﬁhaugh mare rap;dly o

| than mﬁnganese or cobalt salta- Xbllow cryshals soluble in
water and alodbcl.‘- o | A

Iani 11n ghenyihydrazine'pwsulphovic acld hyﬁrate,m This

| . wWas abtainaa by mixing molacular amounts sf ﬁhe aldehyde and aeid
in salutiana Grystallized out an coolihg An ice.i: Yellow

erystals, readily soluble in water and alcohal..z_Melted ‘with
;;»‘deaamposztﬁmn at 210~?15”G ' o L '
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| Gemnounds am Piptronal_phonylhydraaaneI) aulphonLu QE*Q- fjuﬂ

- lﬂ.b g- 0f phenylhydrazane PrﬁulthnAQ acid wera disaolvea _
4n 060 c.e. hat distillea waﬁer and 16 a. plperonal diesalved “HV'
iu 40 e.u. alcdhel added., The solubion was shaken well and ,;: 
added. ﬁﬁ ?0 c.c. portions ﬁo s ‘ S

(‘} é?’ anilinep ._.J»‘: .

blaO g.sbenﬁylamine{‘jdf.,‘i

1.0 go mbticluldine 7

140 g P ~te1uid§nqa{.,fv

o8 g plperidlne. o D R
140 g;‘sodium.caﬁbanate in water ;g;;”ggg;=:.”
145 ge cobalt chloride in water AR

2.2 g. manganous aulphate. { 4H40) 1n.waﬁer
240 s barium chloride in-water -
'302. Tg.‘aopper aulvhate (aHgG) in water.‘

Antline salt.w Grystallized immediately. | WQShed wiﬁb e
distillea water‘f Qream c@loured aryst91s insaluble in water ﬂnafﬁf;
 'a1thal. Melted w*th decomuo&ition ab 22“0..,. EET |

Benzylamlne snlt. Grystallizad immediately* . Filtered

hfﬁan& waahed wiuh distilled water“ Gream aolaurad crystals o

'$par?ngly saluble in W%ter aﬁd readily saluble 1n aicohal. .

IM;P. 252°0, R i S 'N
uToluidine alt»n Cryqtallized 1mmadiatelng, Gréam

“ 'ce1oured orystals almost in301uble in water and snaringly saluble ﬁﬂﬁ
in alcohol.‘ Malﬁed with deeomnosihion at Eul°6. ,"" "

~T01uidine sslt. Grystallizéd immediately.3A Yéllowish |
Nrwhiue in colaur, - Insa]uble in water, cnly slightiy soluble inv

_Qlcdhol.; Melted with déc@mpa&iiiﬁn at 925 G

; Eiagxléiag_galﬁ.w Grystallizad cut on- epoling, as fine | j%?ﬁf;
‘ yellav naedlesg}: Gnly wlightly saluble in water, saluble 1n

| aleohol. " Helted with decompositian at zpav L
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. ‘.»;}\: B

modjum $a1L.~ Grystallizad en caqlinw in i&e dﬂ bhamaﬂg

| white alates, scluble in wafer and sparinqu so in 1¢0h¢1. ifd o

Gubalt salt.w Grystallized immadiately. Pink in calaur.if‘

fInsoluble -u water and alcdhal.; | *

Manganese aalt.a Grystallize& immediately 1n white plates..

-*‘,1naoluble i water anﬁ alcehoi.{»_=‘gﬂf'

Barium aalt.» ersb&lli ed 1mmeﬁiately. «ﬁhite 1n-cd1§ur. ;;'

=V,Insoluble in water and alcohol.,,

Oanper salt*w Grystallized 1mmsdiataly in greenishawhite

'plates insoluble 1n water and aledh01¢-<

' P&percnal nhenylhydrazaneﬁp*sulphanic acid hwdrate was

'anrewarad by mixing mcléeular quantities or bha acid and aldéhyde B

| f €Z1n selution. Grystallizad on eoelins iﬂ iee.~_ Yollow- G”VSLalﬁ

',rairly soluble in watar anﬂ readily so in aledhal..% Melted

B mm deccmpcsition ab 150~1eo°0,
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. CHAPTER X

' THE PREPARATION OF p-NITROBENZYLBROMIDE



A!-a:jy »

- This veport describes a convenlent wmethod for the
preparation of penltrcobenzyl bromide by the brominabtion of
p-nitroboluene in the ulbra viclet 1light from & mercury vapour
Lawp,

Wachendord { Anmalen, 1877, 185, 271), Reid (J. Amew,
Chem. Soc., 1917, 39, 126), Brewster (1bid. 1918, 40, 406) as
woll ag Noweis, Wabt and Thomas ( ihid, 1916, 88, 10%¥7) bhave
studled the preperabion of pw«nitrobenzyl bromide. Wachoendoxrf
heooted equimolecular proportions of pwnitrotoluene and broming
in a sealed tube for several howrs ab 125«130%2.  Reild obtained
bebter yields when only half the peoqulsibe amountd of bromine
was ob first inbroduced, the gecond instalment of halogen bheing
‘added after the tube had boeon heated for an hour ot 185~180° and
reoponaed. VWorvis, Wabt and Thomas heated penlirobensyl alceohol
with hydvobromic seld and obitalned the bromide in 99 per cont.
yield; but the alechol,belug loss easlly obbtained than the bromlde,

is not a suitable starting point for the preparvation of the latiewr.
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. CHAPTHR XI

CWOPH. ON . THE PREPARATION OF SALICYLATDOXIME . -



5Préwara§iOn bf.ﬁalieyididbximé  ;{'

Lach (Bev., 1b, 1782) haa p?@p&red this eampound by mixing
,,jsal*cylal&ehyda, hydvoxylamina hgdrcchloride and cauatic %oda 1n e

7 3aqueous~a1coho1i@ sbiutian anid. leaving the mixiura tc atand for

;_,24 hours ia a warn place-

?ﬁa rallowing recipe, which 48 gimilar o hhat wiven for
eﬁophenone ox?me,;p.SQ » s mcra rapid and reliable.. T

‘ Sal*cyl ﬁldehyde was shaken wiuh dilvue sodium Garbonate
| _dalution to remove acid, and seuarated. A selu icn QI 4 pm. o? ‘_
f;jcaus s1e sedd in 5 c.c..ﬁﬁ wauef was added to 8 gm. af hydroxylamiﬂe
iiﬁhydrcdhloride dﬂsuolved in 15 c.a. of waber and the m&xture ruﬂ

tnto a salutlmn of. 10 e.c. of Lhe (washed) %1dehyde in 15 . .Gy
of alcohml.. The Whale wa% he%hea under reflux tc gentle ebu11ihion.'
TGSuS were mmde rrom time to hima by plaainy a dnop an litmuq  “‘

nﬂber; 'qnd dm&’l ad&iﬁ#oﬂs ol caveb*o soﬁa sclutmon made in ordef

RN




O

'%um maiauaﬁn aqaut nhe neuﬁral polnb. | o |
When tha{a?kalin*ty ¢nduced by . the additlion af a suall
- amoﬁnt Of cauqtiu soda p@rsiated o heating, a sample was
withdrawn, thq aledhol b&ila@ Off,y and the reaidue mixed wiﬁh
.iae water. If tne praﬂuct d@p&r&bﬁq eu in solid farm ﬁhis '
‘indiaﬁtes ﬁhat oxime formation xs camnlebe¢ ’ If it daes nob f:‘
‘solidlfy’ small amounus cf hyd?oxyldmipe hydraehloride and of e
“:unSuiG soda salutionﬁ musb be added and heating snplied as ..
‘before. | | | o .
When the reaation Waq nomplete, gome watar wa.g addsd,

alcch@l was boiled off, and the residua cooled 1n iee." The

”5”‘¢rude omime was calleeted, Washed, drled, and crvstallised

from o mixtare of- bondene snd petfoleum ether.“ M.P. ﬁV“G.

mmm"mm..._mm“—......w.w—m-—...-.-..-—-.-..-—-...m.—-—-.—.—-...

prorlments on the preparatlon of thls oxxmo wcro conducted

in order to have a rgllab1e method Ior m1k1ng 1t 1n quantlty for'
Mag L : : : Sies
A@norganlo analysls.. L
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‘ﬁMLNOVAPHTEOL cAnmaxyzxa Aczgs

~TﬁE FE%ION o ARONATIG SULPHQNIO AbID% ~¥

WITH JQDIUH FORMATL

THW bGNVBRSION OF ' AROMATIC | ULPHONiG AGIDS
R : INTO: ﬂx"RILFs A

,ZTHB FOhMAmION GF AMIYES BY, “HF AGTION OF SQDAMIDE

ON SULPHQNI@AACIDS

). THE SYNTHP&I; OF . Al AMIVQVAPHWﬁoL GARBOXELIG Aﬂlﬂ

‘l‘h.:.s part le being carried oub in-conjunction
w*th Prcf. y.d. WilSOn amd Nr. A.G. Syme‘; L
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. : , . » 147.
“h@ oontenbs oft uhtﬁ chapher - amd WoOTe oqpeﬁlaliy Fh@
“quu (d) Wbivh deajs wioh.the gynthesis mF an Aminonaphth01
arbaxyljm qcid -~ are submltued in aenxidenae, being na?t 6F
| a ﬁehome of vﬂrk 1n &hich Immerinl Ghemiaal Indus~r3e8 ﬁimttod A.'
{‘i% 1ﬂu0r&8uédt : 41 | | .- ‘ R
Tha axparimmnta hevein desmﬁdbed wawa undartaken wtzh
8 vtew Lc ihe preparaﬁiam QL aanmnaphtth oarbaxylic acida
whieh neghb, lika Lhc amlncnaphthal' ulphoni aeids, .0” |
ﬁbc?esting *nﬁermediate n%oduetﬂ fdr dyes: '_w "' »
N ?h@ experim@mtal work ef P&rb (d) 13 baiuw carriad th by
“W;..M.ﬁé avmai ho 1n amdq 4n dme aouﬁse uo submiu a Ph.Dv thewls
'{1@ connecbieg nhevewith..ymln qonsequence, the authcr mefala

g:'&ives n outline ar uhe nreﬂves m&de in (d)

The invea 5gahians under headinps (a) und (b) have not sé ‘

‘far mad@ any eoutr¢buti0n EQ the saluuion af ‘the uroblem, g Thek_*i

-;'mmteomo of mﬁﬁhad {c) is ot very hopeful... Owa of tha sehomes

‘outlinedvinﬁ(d) is, hﬁwever vary prom¢sin?.v
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hdn JGll knﬁWﬂ reaﬁbian ‘“4

: _ | A R%Oaﬂa + ] 000&9 , RGOON& 4 N&gSOa -
'#Jham bnom 5 u&ieﬁ hy V; Wﬁver (Berlﬁ?@, G lﬂu) and . ounars
(Gc¢zay, R@a;-tvav. ohi&¢ 1925; %2, 108 9}.'\ Ganarally *L givas paa_“
ymeldm.f Tn éno. lnstxnea, namely, tha acnverqion af d au? o
' aimebhyjﬁ%raxviate into dim@thgﬂph&hﬁlia acld, Gaffey ﬁbﬁ%&ﬂeﬂ

) y’old s hzﬁh o BB pnw aenﬁ hhearatiaala
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11 Lhe SuLphﬁﬂlb grmun GF i%ay) Juaoﬂd could be diwectly;;fiJj”
replaceu by uafhcxyi,<we wuuld thon have the eawrpqpondinp |
| qnqlegue lﬁ the uarboxyi serxa of aelda, and 1t would be
Lntereating LQ examine bhe latbor ag .a dye intormadi&tc.;”,?'(
~ind ordor bo get sanm prerience with the | condlticns of
i,the reactiun axpefimont were first oonduoted wiﬁh benzene -:
sulphonic and nawh&halenaw,élqnlphcnjc acida, Heating wms
”done in an *ran crucible *mmer&ad o ylua pot fashicn - in '
salder hath.;v (%udium fo“mate heated thuﬁ melt abcut 1630
evolVes hydrngen abaut PSO° anﬂ at %009 is rapidly cwnverted-;fogf
into oxalate meh vigordus Frothing.JQ.n Sodium ben ene- g “‘ ‘
”sulphcnate heabed wmth equal parLs 01 scdlum,ﬁormmto far 5 hours {;fi
Vau anﬂau’OG 5&ve a yield Qf apgr0x¢mqtely 5] ner B@P?'Of benzoia i;;f
:acid, and parallel Gxnerimenbs wlth sadium napathlenG~/¥w" =
‘sulphonabe gave meroly braees Qf/?wnaphﬁhoic ﬂaid..;»!' '
| | So far as the quﬁhor is aware Lha 1iterature oantaﬂns‘no
ﬁ referenae to the cavrying out of - the reaeﬁlon undar pressura.;-'ff';
t;;zt wag deomed adviaable bo. make the investipauioﬂ for ﬁhe o
‘ ¢011ow:ng redsonsze o ':‘1 S h
“-(;) The replacament of the SQaﬁa by GQGNa might be facilitated
R p,by pressure as is the c*se with 1hs ”épldeement by Lhe OH |
(2) In Lhe fusinn, tae sida reactian expreaded by the equatiﬂn |
”HGOON& = 1p + (GOONa)a tahed place.'s The oxalate aeparates ?:
‘OHE ana renders the ma.gs inaanable of being stlrrea. At tha'
same time ﬁhe farmate i used up. in cher Lhan Lhe main

freaatian. Aoﬂoréing to the/dhatelier principle
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preééure cuﬁh? ta Peﬁawd ub1s roacalon. “gThé“dd&iﬁiéﬁ-
e af Na oxaBa%a with uhé 39me and 1n vlev waa alsu tried..
L In these pvassure axpmr%mentg bhe'charge was placed in
fam 1?on aruaible whﬁeh was. puilk 1nsid0 tie ¢ut¢ulave 80 Uh&t the’
J tharmometov nackef Qf +h6 iﬂttar dxppcd 1nLo &he dharge,
| aphthalene was 4ncarb0%aﬁed in the dnarga for the
: 'puvpcse of incﬁeqsing the prearura anﬁ ol serV1ng as a. meaﬁéi;‘w.h
M‘mf heat tranmrerg‘. The: uutoelnvc wad hoaued in a b&th of moltep
s'selder ‘and it w&s ﬂuﬁieed Lhat uhG temparuture of the charge
';rose much mmre rantdly whﬂn it ecntqined nunhbhalene (subsequentlyffié
;removed by ate*m dﬂstillqtieﬂ). | ' ' ‘ |
ﬁ ”he followin? Panpluslons wofa d;awn lxom uhe seriea of.ni“

;jaxperimpnts conéncbed

3(1)”;“ha best yields are beained when l part or sodium

o f ulphanate and 1 part of naphthalene are heated fer

} B4 huurs about 500q I : l ) "ﬁ | R
w:(a}{ﬁThe regults (thmugh still poar) &re sli&htly thuGr than

' 5i\when the operationa &re conducted.in an open pot. ?“f‘
‘(5l:32t is adviaable Lo use potqsstum formata and potaéqium o
S Qulphonates. f\  1 _ '_ ;_1‘ o o ST
,:ﬁ(%) RepWchment of soan by GOOH 1s easier 1n the benzene

: "’7than in the naphﬁhalene serieaf : o |

(5). The 1noarporatlon of sodium cxalate ‘has no ben@ftcaa1

l"effect.-
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parti(b) L

on
fjtTﬁé:gonvérsién;éf;g?§ﬁa£i955u1§h5§i§2Aai@s'1g£o’ﬁitrilé$;ﬂ;
']?he litzerature &oes no’c. contain any reference im ﬁha well . )
;fknown (Merz) reaction . - , “

| - ﬁaSOBK + KON - rcm + KQSQQ B
having b@en Rpplied for the canverqian ef aminonaphthel sulphonic-f;A
; aoids into nitriles.il xr iu caula be apnlied to bhe techniaally “:IQT

'1mpovtanh Je 8 aﬂﬁ,{uacids 1t uauld arfcra an easy methcd ef

AQwaking the aorrespanding aminonanhﬁhal eurboxvlic acids which ‘



%f;l;mlghf pvgva to b@ 1nteresi1ng *nterm@dinhe pvoducts xor dy@di'

Aiﬁhough e7ﬂqst¢ed as A general renctiﬁn lt ig nsb one  } -
| ﬁhqt is wxdely anplied; Whis ig nrobably due in 1arge measure H\.,
| ;to ﬁhe Lnstnb¢1lbf of Lhe reaulting nibrile unﬁer the oonditions;“;
”* mhe operation is usu&lly carried out by heafing ﬁhe dry o

”f;materﬁala (sodium,or potassium sulphonate nlus potassium cyanide  }3

"ﬂ'fcr ferroeyanide) at erdivavy or reduced Prﬁs ure.'” A?Plieations

;‘up to the present seam ta des‘ with nitriles which are volatile
‘and Which are remaved rram Lhe reaotien mixture as saon ‘as formed{fﬂ
The auﬁhar, who had had no prev ous practmeal exparienee

‘of bha reacticn, earried cut some prelxminary investigations'”

,_.faf it a.t az-dinamr and &‘G immasad PN%“—”@S' I was thought

‘5? ;Lhnt fhe rsplauemenb af the sulphonic by the Qyﬂn0 5roup might

take place more readily under pressure, and al«o thab if a small

groportiun cf water were prasent ﬂhe resulhing nitrile mlﬁhh be  :7

“’7]hydr01ysed to the (usuallynmarewstable) amide. —

wiiJn anids;ff

’ﬁjjlﬁaczda ware eiﬁher recdvered undhanged or 9139: 1f the - temneraturej;
f”?sAwere h1 h enaugh, were camnletely de@ﬂmpoaed.! Preqsuve (in a

"‘ésealga tube) did not 1mnrove any ar the reaults.g There Waﬁ no
NG ;Aevidenee of . amide formauion When water wns incerpﬂrabea in thg

\wrﬁieharge (heated 1“ a sealad tube)»

:\?:1,:: R g suffer thermal dggompggitﬁ_on, xf.L uh Lhigondadibi 'L_‘ L}r in view

Experimenbs were conduated with henﬁene sulphonic,éfw ana

rram the first mentioned mnderate yields of

fbénzonitrile “9”9 93311? obtained but the aminonqphthol sulphcniaf?¥

~f‘ The amincnaphfhal nitriles weuld prcbably be 1nvolatile

:*,kat the' Lemperature of tha reaation, and, if formed; would likely




kapuﬁ:.g“um,‘g;‘ __}:_;__lr“.?:“_$yJﬁ_v,, S ADOe

vauuﬁuu?ﬁﬂ U&ﬂ Q?Pﬁuuad Lm m?nﬂﬂﬁwﬁaﬁd {?mvmluu~n$ﬂbthwm ﬁé%?s““ };f
””*fsulphvﬂia &uid) whiah ia avaiiablw cammaruiallv wnﬂ whiaa aané%éiﬁéi
bo. F%?ediamde“ Ieilp P and Spezlxnnal, Gﬂemg !amtwo 1899,_I, :Sél
1 :hua been aonveﬁtéd *nﬁa thﬁ nit%ile (vala ile) by disbihlwn& with
'\KGN-wv:;“PQ(GN)ﬂ in an Lron or elny retawL..ﬂ mhe yialﬁs claimaa
¥fin ﬁh. ~nub&iaation nnuld ﬁmt be abuainau drd wero in I@bb brﬁfli &-
The hehwvtoug of ﬁne chay 50y mhen Qbaarveﬁ lﬂ glaas &npswﬁﬁug,

~'ﬁava ﬁne imnresaiun that a mesaﬁian haa uahen plage nab bhat Lhe 1~“

' l;renu1Llnv pradznts aia nat ﬁsaane prior ta doeomuaslfian.. And

"4:q0, mot im ﬂb*ons weﬁe Lrted pagsing aupaﬁhaatad dipheuyl Lhwav;h
the hasted wixﬁmre* ' ﬂﬁh&ﬁﬁﬁal dlf?@uultma we?p Bﬂﬂﬁuﬁbﬂ e& |
Coand ¥ ihﬁ ddphenyl, im time blackaﬂ hha Luhna mr the appawp S’ Qmﬁi":“
'ylavaa. . mﬂ11 yialds of wﬁm&ﬂ@«?wcyananaph halene dﬁﬂé oata*me&g?
Up'u@ hﬁ nrésant 1& haﬂ vat hson 1aund convenienL ﬁm dﬂdihﬂ nnﬁ ”
';:ut13¢w9 mn*allﬁﬁ ppar tvs in w@ﬁgh Lhe d?fﬁﬂuultie" “muld ba .
jevaweame hub it #s #nﬁemﬁed ta maxe furthpe axperimﬁntg uﬁlu@

‘@vpoﬁb?atad dinbnnvla
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f‘ﬁﬁg;#gﬁﬁéﬁiéﬁ}orgaﬁinésﬂﬁy5§heﬁégtib§‘ofg56daﬁ1aé;7A

, Jackson and Wing ﬁBer., 1886, 19, 00) were the first to
%iheat aromatie sulﬁhnnic acids with sodamide;. Fromisalts of
'ffbenzene mnno~ and di- sulphonio'acids and Lhi 'reagent uhey ‘
t:tcbtained a 10 per cent yield cr nniline ana indications of fhe
?-xormnticn af m»phen?lenﬂ diamineﬁ,ﬁig”r‘ | “ ‘

Sachs (Ber. 1996# 09: 0009) at a time when sedamide had S

‘ "':_,f". R ‘J-{)"‘!F:D I

"become a cammerci&l cnmmudity, carried cut a more extensive serieumfff

fﬁvo; experiments ﬂnd obtained the follew?n” resuits.

'f"(l) Benzene sulphonic acid gave a 30 per aent yield. of aniline.p;?jf
_»(P) Naphthalene.gﬁqulphonlb nmld 882 per cent yleld of R

ﬂ-naphthylamine.;qiﬁ*”

3'(5) Schqffer acia ( E:G*Naphthcl aulphonic acid) - bl per cenb
‘ yield or laswaminonaphthol.Aiﬁ;gv S




S

'(5)
R

(8,
9y

’aminoanthraquinonﬁ. i

 £b).

N&phthalene 1n praaeaee ot phenul aave somecx~nﬂphthylamin0 
~aocompanied by libsdiawinonaphthaloneé. :
yﬁ—nﬁdhthol ‘a 656 per cent yleld of (1i6s m_nanzphthol.
Lenaphthol a 20 per-ceént yileld of liS-aminonaphthol,

_xxnnaphthylamine a 4? per cent yield Of 1:5~naphthylam1ne

diamines

 A-naphthylontne s 45 poy cent viel@ of naphthalene diemine
. (chlefly tho 215e).

Anthraquinonenx?~%u1phonic acid gave a %mall yiald of an

T”Summ:ng up; ﬁha prcducﬁa wera abtained' ~‘

v (a) va exchanging wBQGH for “NH?

RSOaN& +* NBNHg‘* Va2303+ RNH21~L

sby subsﬂituting NHz for H in naphthalene, naphthols:
'or naﬁhthylam*nes : : o

- RH * NaNHg = RNHE + Hg

qun the naphthalene series the amino group has a marked

-ten@enay to enter: ﬁhecxanmqitiona

The quantity ol qodamide taken varied rrom.Oﬂe to. ene qnd

-a half timas the amounﬁ of - hhe aadium qulphonate used.

When ﬁhere is a fr@e QH gruup in ﬁha compound choaen for

'*Hreaction ﬁhere is generally a vigoraus reacuion mhen thefgs

‘ temperature raadhas the melting point of sodnmide owin& to. the .

B vformaﬁlon of ﬁhe nanhthalate or phanate'g. For sudh comnounds.':

;ﬁ:a 1arger nroporuion a&‘sodamide should be usad.r

':22 The times and temperatures of reaction Varied from

) hour% at 156“ for benzene sulphonic acid, L
. 2 hours.at 200° for naphthalene,gusulphonic acid,‘
40 mins. .at 840° for Schaffer aaid,\'~ T

-1 hour abt 220° for naphthalens,
‘2 hours abt. 220° for.gwnaphthol,
"1 hour-at 190° for <«naphthol,

half hour at 2309 forcxandphthylamine,
2 hours-at ?50@ for/€~naphﬁhylamine.

iﬁThe Nﬂa does nmu always take the plqce of’ thﬁ soﬂﬁ group.

,A uide reaation whidh Lakos place ocuasionally is one of

Se o



‘rédubuloﬂ~ Thus bhenol added as a. diluent was faduced Q:behzéne3“

'ffftha,gwnaphbhylamine ezpeerenm yiblded scmﬂ hyﬂra enated pwcduqtg

hRS 8Ndzan&pndh01 abovv_aoo’ geve some tenra;in.-

ln mawb GL ube GﬁpGPLMGRLb naphunalane wWas added‘ f oachs séid'
'l.flu abbs7as a dtlvenh and @xoludoaw aive xL probahiy qarves also  }
“ag e haut cun&vabar 1ﬂu, Ln ascqpnng, as an agitator. |
| Thﬁ fallouvnm ls an aubling oY the uchalfer salt e?pufiment
RS carriad uL by wad&3° |
If“‘)o e SCllafi’;:T?» i\l&) Bdlt’ ‘/u f:,i nOdE‘IIL{.C}.Q ‘1!1(1 60 e _
g;naphnhalene were.placed in a copper cylinaer 6 cm,
- diameber ond. 20 ome highe o The mlxtura was stirred
and. ralsed  to 300*?40° at which 1% wag malntalned for -
40 wing, . o The welt was poured ou to & lead plate,
hrokon. up, and carefally added to cold wabter.  The
solutlon-wags acidified with cone. hydrochloric acid,.
. cand the a9hﬁhalene romoyved. by steam dlstilistion.” -
Garbon and resinous matter were filtered off, and the f
- aminonaphthol precipitated by addltion of ammonis to
© the filtrate.: ' The product. vas purified by boiling
wlth water and charcoal- :
| “ The forepoing eXperiment wlﬁh Scharfor salt was talken a8’
'a guide and, in the first instanae, was repeated in a glass *: '
boiling tubeq “The. yield of produst, which was«charactexlsed;-x
by - itx dibenzoyl derjvatlve qad pibrate, was 45 pef‘ﬁent, as
ﬂfalnsb ol per cenb oboained by Sacns. . | -, ‘
~~It was . hen decidéd to try Lhe fusion with Jeacld (na?hthalené;
znaminO“anhydruxyuV»sulphania auid), bhe SGgH group of vnieh 18
known LQ be vup1aeed o1 fudlan wmﬁh NaGH.-~Fried1and9r andw udht
'(Ber., 1896, 25 (é),‘ 029) state,f !*ﬁhe S0gH in p@sﬁ&ion 7 o{
1the napthaLano stwuatuwa is legb Clwmly bound Lham Lhe 0ne in
.posiu+og:o, and dhis 1is’ lass fﬁrmly bnund thean, that LH noaition |
-RL Y ‘

- .An atempt to prepave the sodlum salt of Jeaeld by




Lt Wt e s

]fﬂihanﬁxé&igaﬁfoh»wiﬁh5dduédﬁ3*ajké1i*dﬁd*évapﬁwmt%dnvgﬁvéEﬂ»tarry

‘*-}pboaﬁhfl“‘ In view of this Jeeold (taﬁhnm@alg 9? por cent .

‘ ourity\ Waq used direet?y.‘ |

20 g J-aﬁid; 40 B Sﬁdqmide and 56 Ze 1 aphthalene were.»fh" )

i;;$heated in an alumﬂnium.cylinder 3 inches diameter and inches highﬂ :

:When the mixbturs tu“ned pasty (abaut 1?6“) sueh 8. vigarcus»_
"reaction taok place thah the container was raiaad far a Hine ‘
1from the heating bath.(ail) unttl frofhing subsided. (The vigour
is prabwbly due to the nauhrqlisation of. the suldhonic grcup '
and. the formahﬁan or the naphtholate¢). mhe temparature wss _ |
then raised ta 930“ and maintafned there for L hr, stirring all Jﬂ ’
"~,;;"the Baes .o oo
x The 1tpht~brown masq was scraped out while still sort,,: i
:iQuenéhing 1n cold water evolvad much.heat' Sulmhur dioxiae was p

"ecpiously evalved on ac*dtficatﬂcn wibh aoncg hydrochlaric acidﬁﬂs«7

]ifThe réddish mixture was relieved ar the residual nnphthalene by

'Q“fsteam dﬁstillation.i. Filtration in ﬁhe eold remavad undissolvedlf~

-?5 Jmacia and. tarry matter; The addt 1Qn of eonc. ammoni&

'f fprecipiﬁﬂted 8 s- (dry wetght} of . 1ight~brcwn solid which ‘
- darkened in atr, - On dwwinm at 1609 16, blucLened, It 15 fairly

rlsc]uble in hot; water apd in alqoho1,_and it dissolves readily in

W?:caustic snﬂa giving a dark«browa soluticn. IL ia SOlUblb 1n s

*J-dil. hydroahlorie acid, and on adding aonc. hydrachlariu acid La y.fe

L bhis salutionAa precipitate is hhrown daun. Diazohisation

‘folloued by coupling with,6~naphthol yives a red dye, fi |
mhese properties do not confliet with vhat mighﬁ be expected |

'ﬁ£ from a diamlnonapadhol, and the nroblem arosa of - proving this



y.ﬁ.‘ﬂijo 7

_sﬁbét&ﬂeafhd“ba.§rééenﬁ;f” Sﬁweu a diamﬁnnnqnhtbal wau?d prabably B

davken n Alp ia VQQL eﬁuded Lo ,oyepuve a davwv tlve far ﬁnnlysis.-

8 ,B@nagyéqttan nf the pro&ueﬁ {wht‘h A&d beon dried and cept 3n an

;evaauﬁted ﬁd%lﬁ ALor} hy‘g_e 3Uhﬁhbﬂﬂmﬁwlﬂﬁﬂn mahhod was performed,

:th@ caustle sada beiﬁ@‘aﬁda& rndually and thh cnu&iling bottle

" Dbel ng kagt &ali cuoTad Ma aafev. ,_Thc prodmsn=or oenzaywationgv

a brewn amgxphaup 5015d, wa ‘callantedg woashed &nd dyiud. -iﬁ;
'did mob d rkbn Gn ksepﬂﬂ@ and- SCémCﬁ .wblos and in mﬁ?teﬁ Qvér}
" A vamgu o? 170m~“0° Y ,as'lnsqlwhiu in water, ﬂiluhu acids,
ﬁ&rbuﬂbuhf chlaridm Q? peﬂsoimum th0?3 nli?htlv mﬂluble 10
boaznfo nr Gﬁluﬁuluﬁmﬁ ;aalvblu Lﬁ dllut cwumtjc s@da;'atbg1 3|
“1u31J3, At ouomc, myrwﬂiah ﬂﬁ eetxa aMida A_ » |
va@rjus wfhemoiz o )ﬁh@ln %//f% g iﬂlJin@ fmrn §ﬂ§9d in”~‘
{'fdJ1UC,“ "Ths 8 oTabll;%y RS cauh%i sadﬂ lvﬁtcgu@ﬁ he‘preseﬁce,
v“0$ a . frﬁc hydra?yl vrﬁnb¢ Pu?hnnv ran moab w*th a 1 Tge-éxQGSS'
fof benaog; rhlevtdo rm Jeaenca Of allali 39ve ) dcf?@?ent pfgductj;,

%}th hﬂs HOu yﬁ babu LnVP&t‘wated. T is s Ji”nn anen'
I queﬁtwon wnmth&w ﬁhe fqliowin serioy of mencitnng hﬂﬂ taLcn place¢

Py

L

{ stant tlp Prom J*ﬂuld)'«

\, NHGOPh

. oH



Lf the fcrmatlan of diaminonspnthol ab the first sta&e e

‘.s nroved, hsn diszatlsation fallowedg%he &andmayer reaot¢0n

o iwiii be qttemnted in the hope of convarting one. of the Nig

groups bhraugh GN into GOOH &n& ahus arriving at an aminow

hydroxynepbthnic aeid»
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\.:ﬁminaﬂapbbhej uurbevylia aald mlghh p ki ly he ﬁjrtheaised

from aawmsv iallgmavaii&bﬁe nmﬁerlai&. “‘mba xollouing qchames

: were pl@nnud an& ;ﬂﬁﬂ blgﬂh@&!«

(8 rom By *‘Ammfm"phthol, as tndieaﬁed -

' Fl°Hg(OH)NHz e-cignaion)mgal arclaﬁe(ou}cm e—c;nﬂﬁ(wwg)cﬂ fifg{
. | ,-clona(wag)(smysogﬁ é-GloHE(Nﬁa)(GOOH)SOGH‘;\_\ S
f&(ﬁ)n;:PrOm ﬁavumqpnthaLena ﬂiaminp - L |
i “Ticlqgg(mﬁg)g ¢>OL¢H3(NH&)N303,~9 1QQS(NH )ON, and thaﬂ
- (d)ﬁgfwvdﬁ ﬂwﬂminanﬁph?halenea?«sulphonie acid uifl&bf> 
"yifgcqgﬂd(WHn)gvdﬂ e-ﬁlgﬁﬁ(aao }Sﬂaﬁ »—qigﬁs(aw)sogu »
'cLOHG coan)mcﬁﬂ é-ﬂkgﬂg(COOH)Oﬂ > cjgﬁacaaﬂ)ﬂﬂg >

.;]j».lmhb(GQOE)NﬁAc 9'G;QH5(GDGH)(NHAG)NOGH Q’Glgﬂr(GOQH)(ﬂHS)SOBH
~>cwﬁﬁy(conp)(wﬂp)oa,'*?:J*

' sohomes (4) ond (B).

-.uGh@me (A) &nﬁ (E) w&ru banikad Hy tha fach that the

;dlamﬁn» eaum]e a pﬁﬂly wt%b %hnmael?es 1n media other th@n

"}f”thoso v%*eb aro sivcngly acﬁdia.‘*’ﬁf*w‘\
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i 1 l r.&un ﬂeylm (Taﬁﬂu. 1@35, lbﬁﬁy in dhw Lﬁwxnc @f"

"hQQLﬁ wvﬁk Gh bgurbrvn ﬁhth@vc nu&d* hnve nregﬁreﬁ '*Vnmyawoﬂv~4;«"

'«iqﬂappuhgtu nﬁiﬂ fﬁ&n u“amiﬂﬁ aehﬁhﬂl@ﬂﬁ*?*ﬁﬁlnhﬁnaﬁ ac%d by uhe

‘"¢lfw% our ataps ﬁf‘thﬂ &ubiinaﬁ ahama.v ﬂg fuﬁirw the ¢ vuﬂgm.; j

ffmulpmaaaa acia wiﬂh qauétic soﬂa ontainmn& a lit 1e uau@y wo
‘ @wa suaceﬁsrul 1n *nuueing baﬁh ﬁh@ GY and Sﬂgﬁ braups LU |
‘fr ﬂﬂu g vinm ﬁQOW an& GH raupn vﬁspechlvwlv, aﬂa Lhuq th@

'wQMb@w ﬂx tep% ﬁn ta—%h.u pnint was wedua@d ta ﬁhree.

Frmxa ba hyarﬁ?ynaghfhalc apld mnwar&a ha wark Ls \ﬂh;if{?“\"

-»émqaablan WAy, ef eoued bg Lh@ é?diﬂ%“ apy1¢catiun of thﬁ
'Baeﬁu mx' oacuiaﬁ.z_ uulpheu@"mun w? ha amlmananhxboia @@76

waw d%mr’aulb una ah hc sama time af oﬁdﬁa a gaa& 1llustrvtmav

Cof tha Va?na ax bhe aba%gl gyaup ag o grcbpeting agent for.

"“amgnmﬂ unﬁurﬁains &uﬁﬁhmna ?onﬁb-: Q par cant ”umiug ﬂﬂinhh?iﬁ

Caold waa M@B@ qarg fav the. veantien, an& in ﬁhe ahaenea 65

“the aeaavl yraup ‘the amﬁnp was almaﬁt cnmﬁletelv dacomwaa@d- o
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