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OHAPTER·l 

REDUOT:tOl:f OF . DIA?2DNIUM SALTS TO RYDROOARBOliS 

wxm AI.KA.LID FORMAL'OEHYDE. 



int:roduoti~n andRis:t<>ry 

The reduction of diazoniUlJl. salts by,•aloohol 
. . .· ·. . ... . ,, .. ·- ·• · ... ,_ ' .. ···;:•. (.-:,•· .. · :, . ' ' 

wan· Ob8_(a".ed_:br G~:less1 _who_ ~btain~4: .b(u1zer.tfl 

troin ,phenyldia.zonium, salts and •.·di:n-itrophenol-
, ,•' •., ' • • ; •• ;, .. • . : " •'., ••• • 0 • I• '. • ; ' • • ••- .. • ' 

f'ro~.-~1.azodiJ2:lti-ophenol.:•,;The .. procJ.u~;t,1ol'l;~f the 

hydro~arbon.or co~lliete~limi11ati(]n.ot the 
.,. ' ,. • ·: .• , • _,.._ ... ,,,,,. . .·• ; •... •. , ... ".-J, ' 

' ' . 
dia.zoniutca-~oup by the action of.alcohol wae, 

. , : . . ' ' •"• ' -· . -· · .. - : ;, ,· ... ; '· ·. . . . , .: .. . .- ,., ... - .. .. - . , 

for many years; regarded.;as. a. general- reaction, 
:. . .· . ·.. . . ·. . . ... '. . '. ' ',. 2, ' ., 
in spite of t_he obse;M"at:lo:n :~t Wroblew~~!. • :. wh~: 

tound that the dla.zonfwn.salt ot, chlorotoluidin'-' 
,.·. -· • ' • :, .-. •.' .; ~.;:' .', .. ',,, •. :; ... ·: > •'• ,:- -~, .,,, . 

Jave_, not t~fl <,thl~rf?~_d#o~a.,rb(?lt, but 

oorreeponding · ch1orophenetolth Four. years -later 
. , . ' ,. . .. ., . . . '. . - . ·, ... . ' ., " .. "• .;.· ,. - . '' .·• 

Hayduok3 showed that when O•toluidineaulphonio . - . . •-- ·.••· . . . . . . ,., ,, . .- , . . ·., ' .. • .. , ,• . ·., . . . . .. 

acid was dlazottzed,-and the resulting dlazonium 
• ,,. ,., • ' F • • 0' ••'•, • ••- :;e •• ')• • • ·• > . .,- • ,, •• •• • 

1talt bo,iled '!i th alcohol, pheneto,laulph()nio acid 

was cbtained. 

The e:XPer:bnen~•- ot E. and: o~ Hleoher4 

demonstrated that when the diazonium oompound ot 
• .. ~- • • • • • • ' ' ' • •• ¥ •• ' ., ... • • 

pa.raieuca.niline was boiled with alcohol the 
.. . . . .. 

three 4iazo•groups were eliminated with the 
, ... . .. ~. " . . . ·•.. '•. . - . 
tormation of tr(phet>,y1meth8Jle. . .. . 

However, examples ot the formation ot ethers . . ... . . . . 

in this reaction were beooming numerous, among:·: ., 
- .... ,.· , .. . '.., 

which may be mentioned the oases ot m•amino• 



. :.,\. ....... 

benaenedisulphonio acid5• cumidinesulphonio_aoid6, 
. . . .. . ,,. ·. . ·• . . .. . . ·, : . . . . ., ., .. · 

aminotetramethyl benzene, cwnidine 7,, and- ij•· 
. .• ... ·" . , ' .. . . .. ' ... ,. ·-, . : ·-

toluid1nesulphord.c act.48-,. ail- of which.yielded, .. . . . , . . . .... , . . . . .- ... • ... ·, . . ,, 

when diazotized- and. -treated with alcohol, the 
. ,. . .. . . .. 

oo:rreaponding -eth,11 e-thera, 
. ... .• 1 • . • • ·• • ' 

prooeed bt two tirays·, according -t~:f · the equations: 
:. ' . ' • 0 • . •' . . 

mr?x+o~?H IUI+c!fg(}H~+li~t~. :tJ 
U~:t<Jalfs on: :aoo2Ra:t:~2+11~\ ··1 JQ 

. ,._ 

acid radical. t -ia called- -the hy'dll'ogen reac~ion 
. . . . . . ., . ~. . ·: ,.. . .- ; " . . . . . . 

Remsen9 and his· stu.dehtil ·made, a thorough.: 
• • • • • ,. • •; •· ' I • • • • '- ... ; ~. ,. ~- • • • ' .. 

:tnvest1gatioxt· of- t11e·.:r-eaotfon~ a.nd."'0oono•ludect:. that 
. .. . . .• . . : .. .- . - .,., .. ' . . . . ·- · ... : . . ' ~- .. . . . , ........ .- .. 

the second ot the 'above equatiotas- rep21eaented--
•• •• 0 - A 0• • • •• • • • ' • •. •··:• •• ••• • O ,• t 

the normal- Jieaction e.nd that the-· ether: was·., the 
' ·.,... .. . .. •,.. .. .. . . . . 

ma.1ozi product'· tn moat oases. The extent· to 
" . . . . ... ' . : : -· •· . ' ·, . .. .. ' . ... . . ·- ,, . 

which.the hydrogen reaction o~· alkoXT ,:ieaction 
• • • • , • • r •• '• • • •, • " O r • • • • C• '• • ~,. ' • • 

. . 
alcohol is somewhat complieated and depends on 
' . , ... ··• . .. .. . . ... .. . . -·. •· . . ., . 

maq taotora, suchaa'tlie character ot the . "' . . .. 

l:'adioal (R)t the. nature ot the aldohol, and the 
• • • '- • • • r• •- • • •• • • , • •• • - ,; ••• -~ • • •• • •• • .. 

pressure 1:-twhich the reaction is carried out. 

The subatttution of earboxyl, halogen• o~ 



nitro groups in the radical (R)' tendstc> induce 
. . '•' ' ........ ' ,· ,. ... .. ·- . . ·,, ··• . - ... . 

the complete eliminat.ion of- the. ,diaao group · ~d 
. '• , .. ·, ' - .·. ' ', . . ' \' ',.• ·- ,.. ·•.,' .· . 

are in the ortho position-to-the diazc,, group, 
'' .· - ',_ · ... •: .. .-_ :_. ·. ' . '' . ,. ..._,:,.. '·, '. ,.- '; < . -... :• . ,• _'. ,. '. ' 

with less inf'luence exhibited in the, meta• • 
, , r • . . . : •, '; ,;_, '.. ; •, ;-_ , ' ' ' .. 

po111t1on, and_ lea.et in· the, para poa-ition• aa 
~ll~~t~nte~ O~e~~~l9 -~~e- o~~-& ,~t- th·e .. 
,,. ,. : •• , ., • '" a • • • • • • , , : ,, , , < • ; •". ' •· ·,:., '\ • '. ' ' C • •·. , 

oh1orophenyidtazoniwn ni'trll.tea-,'when he- to-u.nd. .. ·. . ' ' . ' . . . . •. -~· . . . . . . .. : ' .. ,. . . ·.. . . ' -.... : . . . " . , . 

that the ortho• and met~- compounds yielded," 
,- ' . . ... , ·- "· - . ' ,.', . _, " ' ; :, '. . . ' . . '' . . . : .' . ,. ... : -'. ( . . 
only oblorobenzene with ethyl ,·ell cohol:• .,but .. the 

• . , • 4 • • '. ' •• • <" ,· • ·, . ,, ' • • ·'. " • ' " •. ' _; ', '. • 

para• «o1mpound. gave• rise to the, toi-nta-tion ot a . ' . ,., -.... ' ._ . . - ·.·•. . . . ' . : ' ', ' ,' ' -~ ·. . : . -: . 
little p•oh-loroplienetole ... In the case ot 2, . 

• • . , ,",Ir • ·• - '• ·,' . .,· • ...... , •.• , 

4, 6~trib~omopheny ldiazonium: su;tate, :tho- ,-i~:J..~_ ... 
of ~ribr~mobenzene111a 75•?~% ot the .. theo~etioal 

quantity. 
. ' . 

T~_e ~~~d~nct ~o:w~.cl- the foma~ipn•. o~: 
. . 

hydrocarbons is- increased ~s -the mol~cular- weight. .. . . . , . ,, ., ' ... " ,·. "' '·. - . ·•. •,, ''' 

ot the alcohol increases. ·:phenyl diazonium 
• ' ., ' • ·l , -~ s •, •• ' • , •• , • • • <; 

Chloride and su1tate .with methyl alcohol yield . . ' :·· . . . . .. ,._.,, .. , .. • ....... ,.·. 

amiole.:>.as the sole product• no benzene. being 
, . ·-~ ~. . . . ' - . " - . . . . .. . ' 

tormed12• _\1li~h, eth1'1. a~«,.oho~.; .ti>:, oh.f~t. :product 

~a phenet~1, bu~. _a. ~-i tt~e, ~e~z~n• i_e also 

obta._i~e~•- Phenyl_ die.zonium _ chl<>ride wit~_ 
normal and iso•propyl alcohols yield& phenyl 



propyl ethers but .. no trace•· of ·propaidehydG· or; · : 
. . .. . . ' . ' ' - .. .. . . '- .. . . . .. ' ' . ' .. ' .. .• . 

acetone; attJy'l alcoho·1 .. gives .both""'. ph,e.l\fl atrJ.Y,l- e~her 
. ,, -· •' ·-. . . . . ·, .. ·- , . .. ' . ' . . ·. ., . . . . . 

. . 
and. va.le:taldehy,ie e~; ite condensation I1r'<>d.uet's-J 

• • , •• _,.. ••• ' • ' , •. "y ••• • ' •• _ ..... -. • • ••• ,. • -. - • -· .-. ., 

and benzyl alcohol gives- l>enz:ildehyde\!tlth,,only 
. ,.,, -- . ... . . ,,, _; ' •-. ' .. . ., ...... , " 

a· little: phenyl b:eneyl, ether13 .• , GlycerpJ. .. - " . .. . - - . . , ' ., . .. . . . . . ' -~ -. { . . . •. . .·'.·- :-- - .. .. : , ... ,.· ' , .. 

beha.;ea 'like propyl alcohol, giving\'the:· mono• ., 
• • • • ,. . - ; '. • .•• · •. , ··. \ . ,.: '. :,. ' .· - ' ._ : . . \ ' .. _ .. : .- ' ...,,, . . : <.. ' , .. : ' 

. . ' ' 

phen:ri ether, while 'mannftol anl btltlZOin·~re not 

attac~d14: :Phen~i'. .b.ellave• s1.idle~~ll·• :ihue., 
"·. ·• , ,. - ' ' , I - , • - , •• . • ·•- , , , . • ,- • 

, when' a soiuti~n·. ot phetttl.diazonium eu1,11-:te 

is .~~~d. ~i~h ·· diph-~~l. i~. . 
~- . -,, ' ". l,- • -~ • • . '... ' • • •• ·: • ., .. , - ' • •' • • ' :. • ·- • • .. .... : -

, , 

. . . . . . . ;; 

giites hydro,cya.mobenzene •. , . 
.• ' • .• .,. • '.- .. - . • .. • ...... t ' . 

If ,such SUbl3ta.n~es-as sodiuii'methox1del6 , 

sodium ~d~~~ici~17.,:. ~'.r ~ust17 ~·e. ·.ad~ed-
•·- "' • ·•, • • •'" -., • ,' I .. ,.-,,• \•• • .. :•• .•• ·,- • _•., '• ,", •, ,, •• 

' te the alcohol, the .alkc>:.q- t-enet1on +~•:al.most 
• • ' • . l ·'• . ,, _. "'·~ •,· ' ,. :.· . , . •.· ,· _: ·., • . ~, . • : , i •,, • ·•. ., , ' . •· .. ', ·-, • . 

entirely<inhil>ited ... a~d. the react:l.{)n. proceeds 
I,, • • .. •, ' • • ;, :•• ,, . , , • . -:·. ' . -• •• • ', • •• , ; ' • •• • • . • - •. • • ._ 

mainly withthe eliminatio11 of the di~zoniuna 
.,.. • .,. •·: ,, ., , • • •· · •.• :· ,. ' ' I • , ' • '· ' ,,' , • •· •• • 

gr~p.~ Thus in•,·the .ca.Be ot p-toiy1,.,.,.Uazon1um 
' . ' . . • •... , •. -· . . '! • f ·, • • • • • • • • • • • • •• 

nitrate' a.ttd sulfate the ordinary treatment, 

!~·th ~·ethyi al~~hol ~es~it'a in \~~: ~~oct~~tion 
, •• ,·: ,· ... ·:~ _·. ..: •·- • . • , ,._. .• •. ,- 7 - ' ! .. - '. '~ ... 

ot a. good yield of' the methox., product l,ui-h\ 
. . . -,-,-· -j·j/:tFf(kj~(i{.fi~f '-/ ,:.): '.. }";; 

•1th the'add.ition ot any.of the above 
. •- ... '-.' .•. ' ·•· • . . •. "' • .. • ' ". ~· ., •- . . ' ,.. ~. . • -. ,. , . ; ., .. • • t•. -- ; ·. -. ·- ., 

mentioned substances• no alko~ _compound is 



obtained but the p~oduat consists ma.inl.J' of 
.. , . , ' , . ; . • l 

toluenel7 .• 

The reduction ot'. dia.zonium salts to the . 
. i, . ' . ··, ; . . • ••. : . '. ,·; . _. 

corresponding hydro(Sa.rbon may• ot oours<il • • be -
':·\.:-.. -· '_,·•_--i,·,i·~( ·.,-:,._· .•. ·,'_,·· ··,'•·--·~_. •..•... , ... ·-···.·•·•·_,":'· 

effected by red~cing_ a.gents ;~ste~~- pt.:a,lcohol. 

Ba~ .and Pfi~11~~1-l8 < ~eduo.ed_ t~&: 
• • • • •- - I ••·• • • • • • •• • ~; • ,,; ; . • ;: •• '•. • " ·:• • •. • •• •,.. '•: 1. • • •·, • '' . • , .. •·.~: 

salt to thehydl:'a~ine with stannous:ehl.or-:lde-
·-_ ', _,, : - . ' . ,- . ,. ' ... :·· ... ~- ; . ;'' .. ,.._ ; . ·_ :· . '•, •.· ._, . 

. at1~ •:retti-?red the mt?m2:. g.iroup->QY' !?,t1d~t1o-~_ '."':l.~1-t 
. '; . ' . ·i . -· . 

bo!l1ng .. oopper sulfate eolutio~• . llY tr~.~ting 
~--~-.--~·-·•_•· ••.' ,,.; __ ... , .. ,. -.·.·.. ,.. :· ,•'.' '.··· ,., ,. . ".!:,;· '." 

phenyldia.zonium. toi-ma-te 'tli~h st~nous: Jorma.te-

~olutfo~~ ben~e~~;J.9,eo 1 ~;~et~e~~ith. .li~~~e 
.' ·~ • ·:_: ':" :'·' ' • • • •• • • .• -: ,: • ·, . :,-• • ·• ·:·· • ·; :'. \ •• " .,;. • : ,., '-, ···' ~- ' •• i 

bipheny;l ts· produced .... Reduction; mS¥ also be 
• • • ,• • s • '• .,, • •, • ', l .• ., > • ' •. ,, • •~ • • • • •• '-' • • •-, A 

eftectedby adding sodium stanr,iite21 to,a 
., ' • • •. . • ••~ ._' • • • ,. • . • :•· I • • • •• . , •. • ''. •· • '• 

solution· of. the d1~zoniW:1 salt· in••sodiwa.' 
• ., ···•,· ' ... , ,' ... ,, ••. _!. 

hydroxide·, by the use -ot hypopho~phoroua .. ,.ao1~22, 

~lkali~~ sol.utton ot ·~posu{ph~~~2;i: 
' .. ·.' \ . , ' .... \: I ·. ·, ·: •:;. ' ; ,: : .. A •• • • • ' ' •• • •• ,.. '.' ·; A :· ·.' .,,,: • ,: • ••• ;" : ' • • ' ... 

and •also· when diaaid~s of sulphonic _acider iu-e 
' ' '. ..... ·. ' ·.• '... . . ... ' .... ,•.' . . : .- .. ',• . . -: ; . ., . ' . . . ', '. : '" 

boiled with copper powd,er and fo~mio a.otd24• 
• I•,• < • • •: '... '" •·. • • •• ', •, ," ',. •; ,, , •:• •;•• j '. •• '•• • ; •< : ' "~, •, / .' I•:•~ 

:Breweterand Poje25 recommended• lnasmuch 
. , .. , . ' . ..., ' .. '.. ,.,, ... ,· ' 

as the hydrogen rea.ction involved a. reduct! <>n of 
,. < ; •~ ''. > ' • •• • • • • ' > l ' • ' J 

~h.~. _e,-~bo~ .~tom _to .!'hi~h the dia•on~.\lltt salt is 

j~~ned,•. tn~~ a redl:lo,ing ~gent stronger than 
,: \ . ;•; ,· ,'·,·:.' 

alcohol should be uted and.·they gave theil" . ·:· -~ .. _ .. ··--- .,.. r . . . . ·•, . _ .. ., ·. -;- ... 



6 

formaldehyde e.8 the :reduc:lng age11t. They 
• ff ·•' ' • ' } • • '•' • ', ,:, ' • ' : ,.,,., •• ·,. '. -~ •• '. • •••• ,. . • •·•. ·" 

~e,o:rted a Ta~:lety ot ~ompound,syl;icll_ha.4 . ·- .•. '' . '.. . . . ... ' . . :.. . ·.' 

be·en. deamina.tecl •in· yields ct 60-80% as 
,. . ·• 'I ' • . 

given in Tabl.e t .. 
;• . ·• . . . . . - . 

. . ··.'.?.~~.· first_ e~:pt,e:r (?f .this the'3i8 '. its 
the result of a. aeries .o.t investiga.t~ona 

. .. .... . '•. '. . , ., ... ' ' . . ''. ·• ; ':- •·· .· -· . . . ' ' . . . :-. . -.. ~-.,. 

to extend themetho4 pt Brewste:t arid<'PoJe 
• -•· ' • • '~ '• ,' • - ' ' ·._. '. '- •• -; • • -~-' ·: .• , • :.- -·'' •. · : ' .- •• ' .. ·, • ' '•i. 

and d.eter~ine the,•l~~it~~i~ns-. o:t: theif-; 

reagent tor the red.fiotion' .of d.iazonium 
·,• ~- ' : ,, :-·' • . . ;: • . • ·, .. ·,. ' . . : . ,. '. . ; .•. i ·'.- ' 

salts. The expe:r:bnenta.1·,:method. 1a··a.~scu.•ibe4 
• • ... , . , -~ ·.• .. , · /1• ·. • ·· •· .••· •._. -, ;·.•·• .r' ,,· .. • t 

.chlo:rit: acid and 400, co. of- water was:· ohi1led .... 
• • • • • •-' ' • ' .; ' •• ·.' >· ·: • ! ·,. - .. ·. '; . ; ' ' . ·.' o'-:, : : ~. ; • .,' . •_· 

by the. a.dditloli 6ff400· g. · of: lee -and- d-i;azotlzed. · 
.-_,' • ,, • '; . •.· • • ' '< ' , > '. ,' )_ • _·J,1 -~,., '._ • • • • . \ I , : ' •·, • : ·• -~: •' • 1• 

A aolution: ot 100 e;. ot ;eommeroial sodium . 
. ,. ·•. . ' ' .. \ ... ' ... . .: ·i -~ .. -- ·. . .; : . ; ' .• ' " . : . '1· '. :. ; ·., .• -", • -~ 

hydroxide.1n·600 oo. ot water was then prepared 
• . • , - •• a ' '· • • • , -., l - "' •·• , ' . ., . , • •• 

and placed. with · 50G «•. · ot shaved ice. into a 5 .. 
. . . : . '· • . ' ,_ ' . ..,_ :· . • ·' ' ' ·- . - . . ' • ' , ,, ' . : - . . ' ; ;_ ! -• . . ' '. . 

liter flask which waa :titted with a m•ohanioal 
. ' ',., .. '. ' ' . , ,.... . ... - ,, ., - ' ' 

atirrei-. The stirrer wae atarted and '15 oo. ot .. . ' ' . . . . -- ... , .. - '., .. : .,, ..... ' ; •' ... ' ' ' ·,. . •· . 

formalin (S7%·:torma.ldebyd.e) added~· The eolu.tion 
,, I ' • ' 



., 

ot p•tolydiazontum chloride.was< then.poured, bl 
. . . . '. . . . ·, .• . ' ·'' ,. . . \, . . . .. , '•, . ; '. . . ' '· ·, . '' . ' .. , .. -~ 

a slow stream. into. •the rapidly stirred.. a.lk-aline 
•. • .. • • ·/,, '•. _, '· • ,.. . ' • • ··.-.. •.' . ,,,, ··, .. -6. ·, .• , 

solution of foi"n'laldebY'de •. ·. •The: ~apid.eaoapEf ot 
··- , .... •·· ., ' ..... •. -·· .,.. , .. ;.. '.. ·... ',• . '· . . ·, .. 
nitrogen •aused. considerable trothlng •.•.. Af'ter: ... · 
' • ' •. . . ' • • • • . ' ' '. •. • '. • . . • • •; ; ,. ·. ,. -·' -· '. t " .,, 

all of the diasonium•ohloride,eolutionhrul•been 
, ' , • •' ·•. • •. : • ·r ·, • '· .. _ - ' ,· •. 0 • -· ~-- ' ' 

added the stirring- was ccn1tinued, tor: •two -or 
• ,, •• ,,,, •· , ; > • •·.· .•, ,', ,·· ·••· ·,, I '·· '-\ • ··,r '• .· ·,•,. ,.,, 

t~ee minut•s, . atte·r which the- s tir,rer. was .·. ' ' . .. ,_, ,, ... ,. . .. - ·-

femovect., the mouth ot- the f'la.sk- covered,, .. ·••· . . , . ; . ' : .,, ' . ' ' . ,,. . . •, . 

with a watch gla.eu. mid the• :reaction ,mixture 
' .. .. ,.. .. .. ·- ,, '... .. . .'.. : .. . ·, , ..... 

allowed. ,to stand with, occ.asional ehaktng: 
.. • •. -<·· .• - .•. .; • • • • • '. · .• '. ·. ,• ' ' ~··: '·,. ·,. , ·• • ., 

tor thirt;y to forty minute••· -The-toluene 
. . . . ., . : ... , . ·, ' . ' ... ·- ·- . ; . ' '• . ,, . .-. ,· ' ' , . 

i~ the upper. ~~lY layer. w11~. then-relllo:9'~~ 

by distillation. bi steam,. ae-pa:ra.ted _from 
• • •• • •• ,, • • • '• ' • • • •, ; • I , 

the water, dried· and dist 11-led.:. --~ , • 
• ,. ,' ' •. • - ., • ' •• :, • f 

This method- was t:lna.ll.Y- adopted.- -tor-
. . ., ' .· . ". , . . - •,·· ' , ,, . . . • .. '\ . . •, 

th1$ work after ma.?JY' V!ll"ia.t-iona. in:-thEF above 
• • ••• • • I,, • • • • ' ,• • •• •• . ,o i -.•, f ',,' • 

prooe_dure .~ad. ·'!'e~n1 t~.ied :and-the attect. 

ot th_e,se Yariatie>.ns. on t~e Y.i~ld of.'. bfdro.1arbot1 

ha4. 'be.en det~rmined.._ . Their P.rooedll~:•-. wil~ 

be reter~ed. to as the •s~an~arcl.prooedu~e•" 
Since all the co•pounds obtained by 

d.ea.mination 1~ this inv~st_;sa.~1on had 

been synthesized pre•ioualy and their 
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Table zX: 

Yield ot Deaminated Products from Diazon!Wll Salts-, 
•. . -- . . .. '. 

Ami~o _;~ompound 

Aniline· 

o-Toluidine · 

p•Toluidi~• 

o•Anisidine 
. . .. 

P•M,1S_idine 

o•Phenetidine· 

P•PheJ.1._e,t,~d~ne_ 
~,4~Di~~~lam,~nobenzene· 
p•Ohlorouiline 

, ... ,, ' 

o•Ohloroanilf.ne-
4 .. Amfno d~i,11:en,1 e~h:er 

2•ADlb1~ dip~eny~ ether: 

P;r~~:U.c:t and· % . y-i e ld 

~~rusene 
Toluene 
Toluene 

•·. . .... 

Aniaole 
... .. 

Anisole--

Phenetole . . ' ' ., ' ' . 
-- Phene-to-le 

m_-Xy;le~~:· : :' ----

. ChlorotJenzane 
•. ! • ,·~-<;· ..:.·-:• •.• . ,: . . : 

,Ohlorobenzeue-
,.-_ #... . : • , ·' t _.. 

'Dlphenyl -ethelt 
. '.. ,: .. 

60 
' 

75 

72· 
•· I 

65 

60 

60 

2•Amino•4•-metlJ1'1-d.iphew1 ether 4•Kethyl_diphenyl ethe:t 50 
• • , < • • • • • ,. ' •· . • • • ,. • • , ' " .,. • ! •, • ~. ·• ,·.;. ~. . • • • • a•, '• • • • • ., 

4-~in~•4 !4n~t~~ _ ci,iphenyl ether ,-:u:~~hl; d_i~~.lll.l ether 5~ 
2,5-Diohloroaniline· . . . 

Arlthranil!• . acid 
o•lH troe.n1 line 

m-lJ'ttroa.niline 
p•lritroa.niltne 

X From;-. A.o.s, il 2419 (1939) 

1>-::0~tth~o:19obenzene 
Bensoio aoid 

liitrobenzene 
lfitrobenaene 

10 

25 

20 

10 

10 
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pbyeios.l constants recorded,-no oanalyaea 
' , - • . • • ,.. . ' , •.• , • • - • ,· • '. - - • ' : ,. •• ' ·~ ., II: ·, 
were made in . thfa': pa.rt ot. this research.-. . . . . . ' . ~· . . . ' . . . ' . ' .. ' . . . \ -.• 

111 ::all oases, the yieids. r-eported- in .... ·.- ,, . .. : .. -, . . (,. ·.,.,· . ·., ; '·· , .. · . 
. this -pe.per .. tor. liquid pro.due-ts- w~~e- tor. .. . . ' . ,, . . . ' . ,, , .. .,. ., ' . ,. . . . , , ,. . ' ' . ,. ~-

the' ,redisttlled ·product cOl-leeted, :o-rer a 
' • ' . . • . • . < ' • • • • ',. • • : • • ' .. , : ' ' -, ,· . .,, ; 

· range · ot f'ive· degreea ·near t:tui boi-ting 
.,. '• .. ,. --- ... . . ' ... _,. . .. . . ' ,' _, ,·'' ' 

po:lnt. For- -•~lid• products.{ the-'yields 
- •• •• • • ,.- • • " • " •• ' ;.- ' , " -. >,. 

·are tor-products whiohrlba.ve been 
• ., #' • • ' • • • . • •• ' • ..; .,. • • J - , • 

reorysta111sted;once, 
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EXPERP..lEF.rAL ·PROOEDURE I 

:oeaminatioit ot'p•ohloroaniline 

.. To .. studt the. a:tf'eeto on,y!eld- of: qdrooarbon 
• • _,, _.,,, "\;, •• ¥ • ·• • •' ' I •,' '." : ~' ." .. • .; , • : > J . ,," : ,.. • •• • • : • • 

and their order· of mixing.,; on. the me-thod of ..... •,· .- :. ' : : '.-.,.; ','' ..... ,. . . . . ...... · ··, 

deamination used: by. :Si'ewster; and -PoJe•,, :P• ... 
.. .-. - . .• ·: . • ·•· ,· . ·_. ' .. -.' ' . . ... ·• ·• '. · .. t. •- ,· . 

ohloroanili-ne was: -selected· as .. atandard- since-. . . -. ' . 

they r,ecord~d. a;tiel?_-of_50% ~ea.rn!natio~:t:r~m- , 
this product and: it 'was. also" readily, .o~tainable. 

" ·, " - - . -· ,. '·• ,. : . . ..... ', . 

lt wna 'an a.mine 'which,· aeco-rding:_to- the-tr~•-
• .. ' • 4 •• - • • • - ,. •. \. • •• ' • ' • • •· C, ; 

results, should .· readily: show an . -increase . or.; 
, . •· •· - . ' . . . ' . . . . '. . . . " ' '• .: .. -.. '.. : . " . . . . . . . ~. -- . 

decrease in yield: of. the- hyd:w.-ocarbon- ~C3aotion 
" t' .... •, I < , ,, •< , • • ,, • \. 6 .• -, • 

with changes /:-fn e:icperimentat-·, -pr-ocedure·; ". 
,. • .. • • • • •• ,... :• f • "' • ., • ' - - • • • ' • ' • 

a. Time lifeoeesa.ry;tor OompleteReaction 

. '· 
The method ot Brewster and PoJewaa 
: • ,. . ..., ' , . ·• , ... · . ··-· . . • . '. t . . .. ' • 

-~ ' .- . ', 

repeated several times using 0.5 mole p-
.. - ' .. - . .. . . . ' . ' . .•. . '~- - ., -

' . 

ohloroaniline and ,the yields c,f chloro-
• . " '' , • • "' I, •• •·• ' . ~' • • •• ' 

bensene, boiling from.129•1338t were 27 
"' . . . ., . •. -· .. , '' . 

to a~ grame _( ~8•5~~ t~e t~_e~reti~_a,l). 

The reaotion was complete th6rt:,-•five 
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mtnutea attar all. the formalin had been added 
ant1 allowing th• rettetlori mixture to etan4 
tos- tonger pert.ode of time 414 not tnci-a,u:Je 
the yield of eblo:robenaenth 
b. Eff eot ot Alkali coneentr$.\lon 

the_prooe~ut• •• then i-•peate4 varying tba 
ooneentl'a.tton ot atoll u,ea. Rune wet/'e made 
uatns 70,110. {and. 200 srams of &o4lwa b14roxtde. 
fbe yieW.e of oblorobentene, b•P• 129•13&0 , were 
ae tol.lowtu 

Or6f41 ot J,-OK &4d•4 

70 

100 
150 

GliatlS ot ChloNbeneone 

20 
28 

28. 

88 

Tbo aolutton eonttl.1B104lf 70 gramsJ ot aocUuni 

hydroxide wao nenrly aeatral. to 11 tmua .. after 

all the dtaaordum aalt had been a4de4. 

Thereto:re one hund••ct pam1 o~ oedtwa bydrostdt--, 

•• :&tteot of :fNtmalia Conoent:rattoa 
fh• aext, tee\ waa tor the pu!l'pc,ao ot 

4ete»mtnlq the optlllWII oonceat:ra\ton et 
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f'ormalin for .the reaction. These resul~s are 
ehown.belowa 

oo. of·Forma.lin Yield·of Ohlorobt:azene 

40 
80· 

160 

88.0 . . 
28.0 

(36%) ·, 

(50%} ' .. 

d. Effeet of. Temperature of Reduction 
,...... • • I 

To determine the e:f'tect of --the .temperature-
•• ,_ ·• ,. ' • ' ' •: I • • ;- ,' ',,·. _- .• ,' I 1'·,._ • .·,.,.•' ,( ; \ ..... ,, • :·_ , . -~ •. •' ' • 

.of -reduction :on the 7ield of. chlorobenzene, .. runli 
; •' • .. , '>' ' • .,. •'• • ' > I • ', ., • • ,- • • •• • ,,, • • • ' • •, • • • • • •: 

were mad.e,ma.inte.inir,g the·alka-li•and formalin 
• ·• ,. ••• . •- • . ;, , II ; • • • ' ' • ' ,,_ > f ·,. . ~. ,_ .• • ._. •• < < 

m:lxtu:re at :0-0 , .. _25 °., . n.nd · 50° and these results 

are tabulated below. 

Temperature of Reduction Yield of-Ohlorobenzene 
' . ' ·. ,. ~- . ' . . . 

o0o 21-29 s~• (~a-52%) 
,~ ., . ..:. ' f" .. II l ,, 

29•30 gill~ (62~53%) 

T_h~~etore the ~est y_ie_l~~- _a.rfl obtained 1>r. 
maintaining the tempet"ature so that it does not 
-· , ..... ,.,· .. . ' 

•• variations in the Order of Adding Ingredients 
··-·•-·• -- , . .-. ' 

The yields obtained b~ variations in the 
~, . . ' . ·" .. ' . .. ~- . 

order ot adding the ingredients were then 



determined. Addition ot the- -formaldehyde to-
; • r ' • • • • .. • 

the diazoniWll salt solution betore, .. adding the . . . . •··• .o.·.· ., -

s9:l.t_ se>~~tion to ~he_ ~_lka_l-1 ~a.'.9'e fi_elde 
identioal to those··obtained with the standard.--. ' ' . . ' ' . . . ... · ... :. . . . . -... 

pro·oedure.. Addition- 'of. the-- alkalf i,oluti~xt· to 
' , • • • • • , ' . _ .... t ••• 

a. mixture ot the diazonium-ealt-and- torma-lin 
••\ •• • • ,. "" ' , . • . ,• ._., ' ' •.-'·,; _,I.:•••:.··,'.' ' .. •.,;,' .. ' 

gre~tl.7: reduced .. tile yield, giving; ,:ields c,f 15~ -- _, , . . . . .. -•· ' . 'A':i,, -· .. , . •. .. .. : . ··, .. 
16 grams . ( 27-29%). ot. olilo:i-pbt,naeneli .• "J31' -.. '. 
, • ••. , •• •, ••• : • '-. ·, \ ,: • I .' • :··:. ' ,· ' • . .. ._. I -·. '· • ::- •• ' ••• _ : ,~; .• ..... 

. . . . ' . 
~dd_i~ ~1:ie ~~_aaonium ealt a_<>lutio_n to the 

alkaii.: followed by: addition. of thEF-formalin to 
. ' '' "' • .. ·" • "' • • " " •. • ·,.. • > 

this mi~ture, gavi yields comparable to the 
.•. . • . • • • " •· •. . ' , '• ' 'I C 

·, .. ' . 

standard prooedur• · ( 48•52%) • 

t. Variation i:n Acid Use4- ...... ..... ~,• .. 

:act.ii tor···1.so cc. hydroohl.orfc:acid.' 'in tlie - , . . ,-

eta~dar_d_~-:P_r.o_o&~tll"e · ga:9:·e. ~dent ioa~: y~_elds ot 
ohi'or6benzene·to thoaeot'the standard 
proeedure'while equiTa.itnt quantities' of 

• ,, • • •• ., ' • ' • ' • y • • ' .. • ·.; • • • • 

n1tr1• ac_id. gave on_~ slightly' lower ·yields • 

. Tp.e ef'f'eot. ot:; ~•tic acid on the reaction 
• > . . • . '. . . • . . • ..... · . . .. w '... • ' , -~ '. • ,' • ' \: • • 

was also determined.. However the ._ ~endene7 

towards·. the. torme.tion ot diazo•antino compound• . . : . ' ... ' " . . .. . ..... ,, ... ,,, . . . ., .. ·.• , , .'· '.,• .. . '·: . . " _.: '· .... ~. . .. ' . 

during_diaiotizatton :tnorea.ses .in ueing.an 
" ,, ' . -~ , - ' . . . ;.. . ' . . ' ., .. •- . ·. .. . . .. ' .. : 

orga.nie acid, and Cain Sn •The OhemiatJ!')" ot the 
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D~azo_•O<>m~ow,tci~" states that 'if' tw:o ·and a 
:ti~l( equi:vale11ts o~ _s.ee_ti~ ;ac-id ;ar~ 
aubat!tutect for the- same equivaletit--quantity . ' ' . . · . ., ·:.,. . ' . . . . ··- ,.· ... •' •.·. ... ..· ·.. . '. - .. 

ot hydrochloric,. acid-,. -in- the case . ot .·. aniline 
••• ., ··- • • • •J -- . ' '. _. • ',. . " • •• .., •'. ••• ·-.: •• • ., -- ·: - •• •· ". : ... ,-; '.- '" • • ,: •• 

on1y about twenty percient:or.-·the-anfl.ine is 
·-· .,-. ' .. ,. ·,· ··: ,. ' ' . . - .. •-· . •. ·-' _· ·•- ' .. 

co'nTerted- into,:the -diaz~n.iwn saLtJ• ihe-.' . . . .. . .: . .. ' .. - : . ' . . ,. 

d.iazotization la- complete- oniy-b:, .the;· uae--ot-. .. , . . ·, . . . ' . . ' '; . ' ' '. .. . .. . ~- .. ' . . '' ._, ,, ,. , .. ' . \", . 
elevenequtvalents: ot acet:t'o acid,· :fh:eref,Ore: .. 
• - ' • • •' ., , . .., •• • ' ' ' ; J . -,. .:,, ,' . ·, . ." · .. I ' : ·_- , .• ,,: ~- .- • ' 

tori 'this :expertmertt.,- :;so: c••· -of',:glaetal_ aeetio._ acid 
,,~ •• , •. ,.,,·4 ,, ..... \,.,, ..• ,, ~-'-·' ,·,·· ,., ,, •.• ,. ,. 

were used. ·. Even. w-1tb.- this ;quMti ty <>f- 'acetie 
•· . . ,. . . . '-'·· . . . ' ,', ' '. .. . : . . .. 

', ··, _i_.::.:·,_:. ' 
acid some d:fs.zoanii110, compound ·was -fo!:med -in 

• ,., •• A • ,.. • •, -.•, •s < . • 0 •· • •• • 0 •• 0 ,, 

the liaaontum salt afol.ution-: aS• evldei'iotlct: ,by 
. • . • • • • • ' .. - •' . . . ' ·, •. • "' l. . ' -! ... 

~h$ alight -yt1.:t.i~~: pre~,i~~~,ate-:. ~<>rm~d,•: 
quantity of ·sodium ,bydr~xtde.was- tncr.•-aaed 
• ... •• ) • • . .• . •• ' •' • '. •• ., '. . J •• '·. • . . ; . ' ., t· , .. : ' _.. " ... 

tc 860 _ grams; .. The ).'ie1tt.9t'· oh-loJl'o'bEJnzene 
• . . ·~ • ··• •· •. • • • •, ' I,, .- '.::•, • ,·. ' ., "' • .· ;,:,' ·•.:, ,. ' 

by this method was only '1•10- gme- (1s;..1a7'). 
,. . • • : ' •• f • • • .• , • , • • • , .. •• '. •· .- ,, ·.,. ' ••• ' • ' ''· •• ' • " • • 

Replacement of ·• the p•oblo?'od-1-azonl unt 
' • •. • •; • • • • ,' -~-• • • • ,.-, ':••: • ,•;_ ;_ I , 0 \ • , i C , • • • •. : 

chloride by the .sulta.te .reduced the yield ot 
. . . .. . ,. ' . '·- ., . ,. '• ... .- '. ' .. - .~ ' . ' . ' ' .: ' ' .. , ' -·;.. . . ' .. . 

~dro~arbo11 ,a. :sr,~w$t~~ :and PoJ_~ . note~ . ~1! _t~e 

oa_~e ~f_ _ the p-t~lydia:zoni~ _ salt._ _ Tlle u~f;l" ~t 
the ,sultate _salt reduced th~ Y:i_e~d, trc,m .4~•_52 
,: to 35.-4_<>.%• The addition ot exoe~• au+fa~_e 
ion by the addition of l gram mole.. of aodiwa . .. ' ' ., ., . . ·• 

eultate.f'urther reduced the yield ot ohloro-
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benzene ~o 3.o_-~5%_ ~h~~ll :l~ -.s~milar to the 
results of Brewster and Poje. 

I• Influence ot Other Substanoea ... -,;__....;__,.... - .. , .. , .. • ,._ ..... , ..... · -- ,_ ·, .. 

Aa ~reviou_sl,: ~~n~_tdl:le~_.: a.fl~:it;o~ o~: 
1.1no _to .. ~he ~a_;eoht>1· ~no~eaae~: the :,i.elds 
of h:,droear'bon whe11 al.eohol:waa used-as 
•• •• ., ' ' • . •,' • . "• • ' ; • . ,. ~, \. •. ~; ' ' r I • '. 

reduefng. agent. Addition ot'.-zincs. duat-.-and: .. 
. .• • ., • ., .. • . ·, .... , • , • ' • ,. '' : ' • . .· .• . . i . ' • ', • • 

sodium ata.nnite- to -the alkaline- forntaldeby'de .. ' . . " ' - . ' .. ' .. · .- . . \.• . . . '•, .. - '., 

did not -increase. the ·yield- -ot _hydrocarbon .as 
". . ..• . . '., •.• 

was also reported- b:,--.BJ!'ewster- and PoJe •. 
. . " ' ' ' .. . : ' . , . . 

ustng the. ~standard- pr.ocedure" .var•io-u• 
• > ' • , ' • • • • . • ' • . • 

atninee were d.iazotized.a.nd reduced and the .. . . . 

results are giTen in Table II. 
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TABLE II 

Yield of Dea.minated J?roduots trol!i D!~~<n'liu.m Salt~ 
;. .• 'I 

A.iiitto aompottn.d Proctuet . . . ~t ,J1,;d .. ~t~,~~~!1re 
. ." ,_.·' ', .... :,.,. " ·-•, .. ·- .. __ ' .. %-Yield .·,. ··,• :-,, ' 

.qkaline. . 1~--:tit: .M:~di~te• 
F-orme.ldeeydEr. · ~~ll.:tl.U"e atioxa 

m•Tolu:ldin$ · 

o•Ethy1an1 line . . ;. ' .,.,.,-.•-•·· .. 

toluene 

Etbrll>e!l~.e~.e · 
E't-hyl'benzene- :. 

•\-•- . ;, .,,,; 

p•Amino•Di•thylanil:ine- Diethylaniline-. 60 · 
• ·r ,. ' ... ,, ·. ' '· ' • ' · •: '. ·, · • •• - ' ~- •' ' '.. •.· '·' r. ' l • 

4.0hloro--2-Arninoa.nisol• 4-Chl~roan-i-liJole 52 
. ' . ~- '.. • .• ' .• I- - •·.,,. ..... . • ... 

p•Bromoanilint 
·, ·, • '. , •a • • . '. ,. - • 

·m•Ohloroaniltne 

p•Ami11obi~hettyl 

o~Amt~~~iphibyl 
oumtdine . 

p•Iodoa.nilille 

Bipheeyi 

:81:plienyl 
,,, ... f ,,· -.., •. • '•• ·- ,. ,,, , 

todobenzene. 

46 ,.,, ..... . 
', J 

10 

:s .... '15.6% yield from m•Ohloroplleeyldia.zonium nitrate+ 
Ethyl aleohol. 

' ' . . . , . ,, . 

-92.7~ yitlcl:trom m•Ohlorophenyld.ia.1onium sulfate+ 
Ethyl alcohol. 

d.O 
A·• 

.:alO 
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JABUI l:t ((Cont'd) 

a,s-»t•thox;r antltne p.r,1methoqut1tne 80 
13-Bapthylemlnt BaptJu11ena 10 

a,4•Dt:netb¥1•6•bronioanl1tne St5 'D1metbyl'bieomobenaene t ».r.a. 08& 
.c( •Bapth)"lnmto BapthaJ.ene 7 w.Y.a. »81 
Bo1ustct1a1 1U»heuy1 e eo,ao-a1 

aonaot• aot<l 
Aoeta:oilide 
1ltb71t.enaoate 

20 

10 

15 
Aoetopb,enone a 

:r,-atnobenaolt ao14 
»-Amino aoetantlide 
,>-Amino ethy11.tea&oate 

p;-Amfno ao&topheno•• 
Aitaatttll.1 AOld. 

i,-Amtuo 'benaophenone 

Phenyluatnto aot4 a.a so 

2t4,G•TJ-lbwomara111U ••frlbl'OUWJt ltu · 
a,a-:011troao•4 •th1'1 antlme a.s.Dlbromototuen• 

1 

6 

& 

s,5•Dtbi-OJ10-4•matnoa1ao1• s,n•Dtb:eomom:iioo1e & 

a,e-1>tb:romo•l•aml11ophe11etole 1•5•:Dlbtomo;pheneto1a & 

,a _.11., 

s.r.1 •• aa,,H 

a,,.»11ti-omo•6-Jaefll71&atlbtt ltl•DibHmolu&lll 7 .... y.a. c29 
J,6•Dtbronoan:laol• I 

u.r.n.• no yt•14 ree6~d•4• 
c, .......... sttma clt•tt11c4 H01 •-1, ot am1ti•• 
»-••••• <Jalciwa hypophoaphl to -4 eult~to act« • 
........ So4lum. hypophoapldte aD4 ll;d:tOChlO~lo t.114. 



! ''' r .. 

Diee1;1sste1u .· 

Irt thEi expo~imentt?.l prGeed11re • the' us1.u;.1· . . . ' 

pi-eoatattone were observed. fh,~ d:taliordum ttal.t ,01uttoa 
.,.. alkaline tol'Bl&ldehyde.mixture •au UG\\C\llJ" 

'\'. ·. ·. . . . .. . . 

. '. . 

dt1tilla-t!on to tnsure:eomplete reaettoa., suoli 
I' ' •• • . " 

preoe.uattona a11-dtazottsb1g thu c-<• ant ,8• 

napthylamtisea, f:1-tld be11t11cl1ne at 10° rather 

than$\ o• •.&0 , ae la done toi- moat amines, 
wae o'beened, :ro~ subataaoes lil«i napthyl• 

matn•• the 104tw.o u:ltttte wae addecl all at 
on••• taking eare to have •uttiotent ioe it.1 the 
aolu\!oa to prevent maoh temperaturoriaa, 

whUth i,rneuts formation ot diaaoambio 

tompouilcl• • 
In moat oaaea there wae a emooth eYo1uttoa 

I 

of the nitrogen as the diuoniwn salt eolutlon 

••• added to the alkaline rormaldehJd•• How• 
•Ye:t, tn some Oaeea, nota'b].y' o(• and f• aaptbyl.• 

nin••• p•amlnoaoeta1dlld•• o• an4 J• aminobt.pherayl• 

,.amtnoaeetophenoae. »•1)heaylene4l~i~•• uad 
'benatcU.ne• thi frothtn, ,raa :tn the 

oaae ot P•J>heny-lene4tamtne the trothiag.wa110 

exo•eeiff that the reaotton ecu14 not bt 
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. . 

of the diazoniwn aalt solution. of p•pheey-lened.!amine 
, •• •, --·· ., . • ,. -· • ·". • ,, ; ,. .•. -- ,, ··1- ,. • -,-.·. '" .,; ' ' ...... ' ,., , • 

. p:rOd'1cJe4 .oYer ten.-lftera .of,foam •.. :lrl·•Some- eases• 
• •• • ,. ' ' - ., • ' •• ·- " • • • • ' • ' • • •. • '. '. • ·• ' ·-· '. , ' f ' - ' '" • , • • • •, # 

a d.rt>p or .. two .ot -1ao~J. .. aloohol-•~u.1.d.,r.emove . the 
. ···- .• . ·-· .• - .• , •. ',.',., ....... ,_ • ,,_ •/ .·, •· ,,. ' . 1 

!~ani: "f?u't; the ph~~l~~ed!a.m~n•~ could not be 
controlled 'by auoh;~add1t1on •. 

' ., . . . . . - . . - ·'· . '·· ' . .. . .- . ,· . . . ' . 
The loss of material .in. the r.aat-t-ion- waa -• .: .... ,, 

, .-• - ·• ; , • • - • , • • • ,_- ' • ~- • ·•: • • • : .. , • -, ' ' : • • .c ,,. "' • • • • •• ' ., , •, ' ••• ' • • • I ' 

aeoounted tor. by -t~e. formation ot- tar~ -Jsubstanoes 
! ' . ·_, •• '' ~- . ( •. '., '' .•. ''. - • , •. • • • • •.•• ' . • •. . -. . . " ,.,· ... ~- • . ...... ,_ '· .• . •. 

which. •ere• ohietl.y. poly'm•urs of.· the . at>omatio , _ 
• .-. ;. ' •·· •, • ·, : • '·• , .... ' • t . _·, • ., \·. ; J • . • ,' ·i_• < • : • " . • • •. , ' • , •.• • • I " ' 

~adieal and. remained- ln the- tla.sk- after• a team-- -,_. . .,. : ' ' . ' ... ·, ,. . . . ' . '. . : ,. ._·. . . . ',' . . '. '.:' . ' .. ,- ' ·-.. . ~- ·.~_ . 

distillation• In the. -reduotlon of .. phenyl- .4-iazotlium 
•• • • • , ,. ,. , -, . ... , , ... -~ ,. . ,.- , v < •• - ', '.,. i ·•. t _- ·-·' ·- · ,, ·, ;- • '· I : • ' • 

ohlo:ride a. eons :lderable .. quant-i ty<,of: b,iph~ny-1- waa 
.• •• ,. • • ' ' • • •.• •, • • • • .. : ,: • . • • .,.. • .... - ' .. • ". •· • ,· ., .,- • ., . ·;, j • , , •• '. •• -·. •· • 

teolated and ident.i(ied; -.!>~iodq :P~e!1Y'.ldda~l5f..t=i.ttmm: 
·•· ; •' .,, ' ·• •· ' • • ,.,·.. • ' ,, . • . . . . ~. . ' .. ! ' . ., .. . ,_ '·- . .._. ,: • • .. 

eh.loride ga.Te a oonsiderabl~ qu~ntttY•:Qt,4,4'• 
• •" ·• • • • N.' .• °" ,. • • ,• • 0 • ; • ' • • •,. -, •· ' '" •• .. •• ' ·~ ;. ,: • 

. dt4.od.obtpheey:l and. bent:ldine: g&ve aoD'le;_ .4 ,4., • 
•' '', .... '•'"'''• .,., .. ,, .... ,,. ' . '., .......... • :_ ., . .._, . ·., ·: ··-~· 

d!bydroxybipheny-1, tn moat e~ses~. the blaok . - '-· . ·. . •· . ·•· . : . ·, . . . . . . . . ' . . . ' . . . . . \ ... . . ·- . '' . 

tarry matter- left in the. diatillati,on. ,tl~ak save 
,. - ·,, ~- .... _. '. ·-·· .,., . " - . •· ... ._, ~- , -, . .. ·~· .,.. . .. •- ·~·· .. . .· ... ,. ' 

no recognizable produet on extraction with 
. . . .. . ' .., - . ~- -\, , . ' . ' . 

organ1~ ... ~o lv~nt_a. 
In the case.ot p•a.mino~aottophenonet 

' ,.' , ., ' .... •· ,: - .• , . . ' . '•, ' . . ,. .. . ' . ·, . ·, '-~·. ., •, 

addJ.tion. ot -W~a.nt,i~~ee,_ ot_:~he ~_iazonium 
salt to the alkaline tormald.ehy-de .gave,, e.• deep 

- • • ' •• ,. - •• ,. ,. ' •••• , •• ¥ , •• 

reel coloration and. vrith, turther addition. the 

eolution becrune a deep 'i,uttplth There was 
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0111.y· alight evolution of gas e.s .... the: .. d:iaaonium . . ' . . . ,, , ·. .. . . ' ,. '. ·. ' . ' ... 

aa~t: _was _adde_d. but. on .•~.a~~:f.ng _t;ne •9J..n:tfon 
f'oa."lled all over. the laboratory des.k.:- • "By 

I• ' • • < • • ; ' ,,' •.• • , < 

stirring the mixture. tor two ho~rs a.f'.te_r• a.-1·1 •• , • • A: ,.\ •:. •:- ' • • ' , ': '••· ·,~, ; ;, • ',' ,' • '1 • 

the diazonium salt. was ad~ed,, thi• tJ:xe,a.sive 
.,_-. ' ,,. . •• _.·. -· •• ., • • ,., J' • 

f'rothing ,ras prevented but t1t.eyieid- of 
' .. ' ,. . , .. ' . ' " ' . ' . \, .. ·, ,• .•. :'. ; . . . 

aeetophenona wa.s.pra.otic.,ally !leg11g1ble-(about 
,,,· ·- II • ,., ·,. ,.. , .,•·• ·:• ·, '." ,.·.-. ,_ .... , •. , ·, •, ·•• ;·•. -, 

2 oo. from 0.25 mo~ of; .. amin~acet~p~enone,) • 
,, ' 0 0 • .. , < A O •• ._' \' ••••• ,•• • •.•• <' •,•,_:•• !••' '\,) .. •" 

)Io other, reoognisa'bl.e product. wai .. iso.l~tech, •·; 
. • ··' ., . ' .. , .• r ·- . ·, _., , . ·, .... ·-: , .. : - : ·•· ' 

On the addition of. the, dia.1oniwn- FJa-1t: ot 
. , ·,, ,- ':•._·; ;_: '.•· ' .. 

arsanilio acid to the a.lka.line.:fq~flJ.&;l.dehyde 
• • ·' •• • ., • ' ,,, . ,. ·-,.-- •• '. ::·' s .•.·: ,.,,, •• _- •• 

a clear dark reddish :brown- a, luti<>ll· was• 
- I I < - • , • ' .: \ ;i , ''." 1 ,1 -~ •: • < > ' •~· < 

formed... The pheny;l'. arsinte ae-td:w~s: obt!;Liried; 
• • • • ', :' ·• :, ' ~. • '· • ' ', • f ' · ' < · ·' • , '• : ! • t • , I .• • "~ 

by e. mod.itiaa.tio11 of .. the Jnethod of. :aerotheim:::av 
•. • ; , • •-~ ·_,' .· • ••• ' . • •• ' ' ' • . ,;_: :. -'. : • ·- ·:. • ',. .• '. , .• ,J • . ': i~ • -:., ~-'' . . . - • 

in isolating· thia acid from the.;redaotion'-ot 
. . .. -• .. , ' ..... , . . . .. . " . . . . .··. '. -~ ' ' .. ' .... ', ... ' ,: ·,, . ' .... , . ;·.: ; ·, 

diazopbenylarsinic.aeid- with.sodium aoid ... -... ,, ., . . . ' . ' ., . -, , .,. . ' •·· . ·'. ' ..; . . .. , 
phosphate -and hydrochloric ai>id.,:, the. phe:ny1 -~· .• ....... ,;-- ..... ,., .. _., ... --• -.. ;;.,~ .. ••·.,.,,·~ ,,,,, ..... -.,., .. ,.· .. , .. , . ., 

arainio ac.id wa.o :precdpita.ted with sine . 
... . , ...... ··- . • • ' ·•• • - '- ,.. . · .. ·- ,., •• '•" ' .•• ' , ·••'' ••••.. , .. 1' •· .• .• . 

aoe~tL~e atter aold.if'.J"i~g the ,olu~io~ with 
aoetio a.oid.. Th~s &,izut_eal~ was_.theit~ige.~ted 

with eodima oai-bonate •olutiont tilterecl from . ., ' . . . . : ... ". . . 

zinc carbonate, the f'iltrate acidified .. with 

sulpht.trio acid, and the pheny-la:rsinio acid 
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eolleo.t~d.. ,,an~ ~e:ighed• : :This_ ~e~:9-f)~ ~ave a 

muoh better.yield ot .. ph&Jl11 ,~s_inic :auid. than 
,, •• -- • ·'· ·• ' • • f ' •• ,,, •• . •• •. i : • ,,, • 

11'.8.8. obtained. by m.er~ly,,ac,i4~fy-ing ... the 
. :- ' . . .. . . '•· '. . . .. - - .. '. ' ' ·.-- . . -_ . . ,. 

preoipitatedaoid. 
• . . • 1 ' -·~; ' .• ,; ' • .·• 

The b6naote, acid-ob'te.ined-.1>1·.,.the,,, .. < :· -.. , . '~ ·, : . ' . •' .... ; .. ' ' , .. ' '·1 •• •' ,•. ·' ... -,.' ~- , ... 

red.ucatton or the dia.zoniwa salt- ot- :pc...Mt:n.o.~ 
• •. ._. • ·,, • ' L • • • , I ·,, ! -; • • : •, •' , •· , ., ·, ·.- , J•· , . > • , •' • ' ' 

' ' 

ben1&oio acid. waa ittol-ated.. by .. e.cidi-fy1ng · the 
: .• ,·\ ,"' ·-··. •.... • -. • ,.·,-:. ,c -.• ,, ... - • • ' ' • • ,_ •• 

red.uoecl solution and:extracting:the _pre• 
:~ _... ., :· .-' • ,. . -, •· ·. . , • •·: . •. . r_ .• : .• , .• " -. •, ,,. • . .. - •, '· .. • •-'·. . . ' ~-, .• , •.· ' 

01p1ta.te with hot- water •. :;A- atmila:r procedure 
·,_., ·• .'" ' -•:·• •: ,. ;. • ·•,,. J '• ,. :,.,;·,· F' ,:.,;_ •. ;_,~.,·.\ ...•. ,.·a',•· ; ·• ' ·. 

amino""aeetanllide· except that- the- or!gi~al. 
. . ' • ·. ~. • '·• . • - ' - . • - ' . - ·, ,·· •· : ,.,,- 'I •:,. . .f 

solution did not requfre- .-neuti-~:lJ~at-ion•• '.., 
> •• .. ·:· •• • ' , ". • . ', • ' ' ; ' ' ,' ·- .• ·'.· ·• . •.. ' • . -· '· • ' 

In·· :oases· -wher$ · the d,.emn1nate4,.produ*~ .was 
••,. . ·,_; ,'· . . . . .,, ' ' . , .... ; . . .. _- .. '·• -. ·-· ' . '. 

an ester euoh• as 111 the. reduction o:r:.the . . '\. ..·,. ·... . ··,.' '" . . 
di-azonium salt ot- methyl- p-amtn()ben:zoate ,. the 
• •· -· ., -· ' • • .. • • . • ••• • •· • . • ·•. ·_.. • ·• ,> •.••. __ .. ' • • •.• i• ! : ·, :.·' ;, ' ' . .., • . ~· ., 

reduced solution was neutral:hsed before :tateam . , .. '. ·- . - . ',, .. ··.:•·:' ,· 

distillation tc> prevent hydrolysie of' the ... ,.. .,..... . '. . .· ,. ; .· 

ester., 

The r~d_u~~~°,~ of.J;h~ di,azoniUJn •~ .. . ot p-

aminophetJYibenzyl ether andp-amino,..phenyl-allyl 
, ' ._ .. ::.•·. '·.· •,• ·.• ':' ~.. .. ,.· '::· ... •. ,h; l ;, .,' ·., ., _.' -·-,.' ' · ••.• , ..... , 

ether gave no recognhsable. ,:,ields ,of. phenyl.· 
. •·· ' . . . •·• ..... '. .. ' .. ·, .- ~, . .. . . 

be11ayl ether and phenyl allyl ether respectively. 
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'.l'he ·,various 'bromo,.derivatives .. of' -the 

~?~_uid~nes • _phE!nettdin_esf·.~nt ~.iftdines 
gaV"e _poor yields of thebrominated: 

' < • • • • • • • • • • • o• A • • • \ • o, ' • 

b.y'droearbone.· In,•'the!Se: ;oases;;• large: 
., • r • r , •• , , •• • •;; • • ·, ,, , • , • , , •• · • , "· , •• 

quantities of' blaok-tarry matter were:, 
• • ' • • - , , ,. • • : - \· ,- ·, • ~-' ' -·. ·• • •· , :. • C 

obtained and . the.- products. ,vere- .obtained by-
-~ . ' ; . ' .. - ' ,, . . • . ·. . . .. . . . ·. ' ,•,: ' ' t . . 

seen ··that diazoniwr1·· salts- containing .. -e-l.ectron 
·~ '·• • ' ·•. ·., •• ' -•- ., ' ,, ••• • • • " • •• •. • ' • • • • '< • '•' '· • ' • ', • 

de>n6r groupa . subet.ftuted.: ~nt;llei.-::-b~.n?!e.t!~iI1nuc leus 
• ,, • • • >, I • • 

Jen~ra;i, give fsOO~, :y_f.elds_ ot !V~·r9cath~n: on 
r~~uot 1or.f with -·alkil_ine .. f:o~~ldeeyd.ti .· 'Whi l~ ":· 

~.:taaoni\Jlll _•alta_ co~ta_lni11ef €t~~-•~ro:tt-. ac~,ptor 
group• give- poor :rielda ot. h:,droi:fo.rbona•~: · . '. ' ., . . ; . •, .... . . ·: ' . ' ~.. .- ",; •-··'. - : '~ . ~- .: . .' . 
The1e results maf ,partially• be: explifried on 

L ' > ,: : , ,• T ,-, ,'. \' •... ••, :• 

' 
th~ basis_ that e_l.~ct~o~ ac,cop~?t:a:rou?~ ·-· 
di$plaoe· $lectrona- .from. tbe.:.nt,tiogei'J. a.tom 
• - • i' .,, , .• ' • . . • • • . 

toward the r!rtg thei!eby atrangthenin, the 
. - . . . . . .. . '. , .. -·,. . . ' .. " ' ... . ' . .. ' . ... ,. '. ' .. ·. - . 

~ar'J?0tl"."1:'.~ tr~gen ·"?ond ~-8.llfJ~~ t~e reduetion 

to i:ll~~eeed with .the. ;orma~_io~ of azo, 
hy~-r.a1u> t and ll:vd.ral'ine type compounds which 

,, :., _·. . .. . . . ·\ \ ... ·-·'' ,-. . . . ... '" . ' .... 

rearrange:and .condense with the formation . . . -- . . . . ' . .. ' . . . ,_ " '·-' . 

ot unillentltiab_1e products as round ln -theae 
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Dia.zon1.um ,sa.-lta- containing :electrota,-.donor 
•• • • • • ',. ' • . ., -~ •' ' ', • .,· ~- . ' I ... - .. ,·. ' • e , • • ,· ; • ' •; , • • 

g\"o\ips .. in the · benaene . n~e leue ma.y:.:.dtsplace 
•• , J ·• •• ' '•··. ·- • ' •• • •• '.·• • • ., ••.• 

~leotrons · from- the, benzent) -rina :. ther-,b:, .. . . , '". ·,. .· . -· ,, ' ;_.'· ' ' ,·· -. . ' . . . : .- .. -· ' -- -, . 

weakening the: oa.:rbon•rd. tt-ogelt bond., and 
• ~. • • I•. • • ,,• . . . ' • , •• 

·racilitating the evolution of~nitro.gen-w!th 
• •• J ·.,. •' • -- ' ., •• • • • : •• ... ·' '.· :_ •• •.' • ' • ' ' .: -".·,• ;_ ..... ; •• _• • -,. ! • . ·: t 

a. subsequent 1norease. ln liydroearbotr yield • 
• : . , . , . .· --- . ·. _.· .o. ,. ' : .. :- ". . • :· '• ·- ' -, .• , . ' . J 

Thia would seem' to--be. aubtstantia.ted- by. the-... -. . . ', ...... •. :·. . .. · ,· ·.•. -·,' '· · .. ,· . ' . 

salts gi1"es a ~ield ot hydrocarbon: tnte:rmedia.te 
'\' . ·- . ' ... ' . -. ; ' -. . ' ; ' -. -~ . . .· ' 

:b~t~_e?_t that·· Of diazon~UJJi,"tta1~scconta.tn1ng: 
eleetron dono1"-Gu'batttuted.groupsand those 

.. ' ' ·, . ' : , .. -~ .. , , . . . ' .. .. . _; ·.\ ' . . 



tnrAP.rER II. 

TRIAZO DERIVATIVES OF KORPKOLDI 



Introd.uetioll 

-During the course of this -investiga.t-ion-, 
·, ' . ' . . . ' . .. '· . . . . .. : .. '' ' . •. :, . . '. 

11a1!$o_ni1~ .aa'.Lts ~e.re ~dded t~. var.iQµa -prima17 
.,-.· ' ' 

and.·· seoonda.q' amines -and -it was found that 
• ·- ••.•• - • , ,. .., ., .• : •• . ' •· i • ; '. , -._ 

eompounda were formed- -by the- react ton- -of . ,. . . .. . ~. . . ' - '· . . . ., . ·. . -_ . . . . . . ..... 

die,zonium aa.lts with- mo~oline... These- --
··· .,. - .. -... ' . . .. ' ' . . ' . . ... ' . ,, .. :, .. - •-, , . . '• ~- . 

salts with morpholine, were:-not;·lieted :l.n the 
'- •',. . . ; ... . . . ' -. ··_, .; . ' ' . . . .. ' . ' . ·- ... " :, ; ,;. ;, ,' ... ,, ,, ; .. 

literature ae an investigation of their ... '.. .. . . -. ' . . . . 

propert_te_,_ wa~ . Jnade. 
G~r..l~~SO:· l:~.:1~53 Jtt"Et1>ared .h.1'":rox,-benzol• 

acid -from aminol>enzoie- -a.old. and.- -observed the .. 
'," • ,. • ' •· • ~. • < > > -,j , .. ,, • , I. . . ,. ,, , ... ' '. ' ' . ."<: .: ,: • ;• 

tor.mat-ton ot a- red• 1ntermedi.te, j>rodu-oto, the 
\. •• •• , • •• I ••, '• ' < • •. • • . l, • , ,I,••• . 

~tl_an~i~Y-, ot wh1o~ "'!'-8 fou~d to :f-ncre,~8' -b1 
working. with- e.old eo-lut-iona •.. Ger-land_- was--.. ',. .. . - ' ' ' . . . . . 

unable to deo-ide .as to- the- o-ons-t!.tution- ot 
' . . ,. ' , , .. , ' ,·.. .. .. ; .... -: \ .': .. 

t~;• _substanc.i O!f~:~. te>, the __ !ide Ta:t"!,ti~n itt 

the anal.ytifal. determiri.ati.one. : -The further•. 
• • , •• • .• ' •' •· • • • • ". • • ' , ., • • • > • •• • : I •. • • • < 

1nvestigat1on ot this compouad ,ras su_ggeated to .. ,· . . . . . '. -· ' .. . . .... ,. 

Griesi by Kolbe3~ with the result th~t dia10• . ·. . . ·.' , ..... ,•· ' . . . ,· .. 

am:tnobensoio acid.was isolated• Griess then 

extended this work ao earetully that he 
,· .... -., .. --· ' .... , ., .. . ·-

diectovered a new cla.&Js ot compound.a, to which . . . ,. '• .... -~ 
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thereto:re, thediatoamilio compounds were known .. . . . ',· . ' . . . - ' . . ·- ' . . " . : ', .• , . -~ : ,. ,, .• ' 

before the-diazon1WllBalts had been isolated • 
• ., • .. • : • • • ':,' • w ,•• • ' '~ ·~ 

amino (;ompounds are--formed by,:the- condeusatlon-
. ••·• • • • ••• • ., •• ., •• •· •" .,: ' , • ,··., • ·I ' .. •,.,• .. ,. , • • ->-

ot the diat~niru.ri a_a~~:::wtth_p~J~art:P~--~~o~_~d_ag 
amines . in-the· presence -ot sodiutn: ao~ta.te. or,, ·by-. 

, . ' ••· • • • •• ·r•• •· • • • .• ·: • ,' ,, • ', . -, • 

the addition ot an alka1·:1 ni-t-ri-t~-- -to· a ~olUt!on 
·-- .. , - . . . ' • . ' . , t· 

ot an· amine oontatning no: free mineral. acid-• 
• • • • • • ' • • • • • • ,• • • .• 1.._ • •, • • \ • ' ,. ,. 

They may-, aleio- lie. prel)ared, by the--add-!ti"on ot: a. 
.. ·-· . . ; ,_· ..• ·• . • . ,- ' ,, ,· ·. . > . \ •: . . •..• ·/ ~-! ' . . . . . '. :c ·• 

ot the amine. The ~Oid eliminated by :th•·· 
' . . ,. .. ,· .. //' . ,.-.. . . . . :·. ,. . . . ,. 

a.mine. 
f:he- prim~ry:· mano~~ne~; ot. the. beiize~e•. e.er tea 

all yield dta.aoambtes.,-those, co_nta.:lili-ng :the 
.. . . '··-- .,, .-. _..... : . ; . ' ... - . . . . . . ' '' . .. . 

,r~pe. 9-1, ~o2f d»:,:·etoi• most; ~e¥1.l1•~.b,t the 

a,lky_l,a~ed._ mon!).~1~~•-.~t- thi~: ~'erie~·,:~:ho\f, (\,. 
tendexu,y· to· form alo•eompoundsJ f'or,._example, 

, • - , • • • ,, •· ,. ' • .- -., ·,. • '" • •- • ·., ., • I • ,. -. • , ,, -, . ' -•• 

me~b1"~nnil.1ne,. when 'traa.t'e_d -~~-t~ ~ie.tobettzene• 

·e~phonics_ a~~ct, yields a mixture of the 

diazonmino-oompound, 
1to~sc·61161J aW( os3 } 

and the iso~eri• aminoazo-oompoun~. 
Ho3so·~1r4B2<i61r4:maH8 32,za 



Sinee morpholine 1s .. a. eyclie, aeoondaryt .. .. . . ' .,, . ' ' ,. -- ' •' : ·,- . ,.,. ,-.·-, . " 

aliphatfo.a'!?line, on1Y·tr:J.a2.o-eompounds.1rou-ld 
. .. . ' . '. . . . _, .. . . . . . ; . . . ,. •, ,' .· . . . ' . . :- ., ' '' 

be tormed by reaeting a diazonium aalt,, w:f..th- • -
• ' /. ' . • ., ' .. . . ,, < ' . . . • . • ' . ,( ·• . _-' ·:, • . I '. .,. ;, ' •·' :'. ,·, ·,'. ~, . ·.. >- • ..-

the amine• In. most. case•, nearly 11tanti tat•iTe ., -. . . . . ' . . ' . ' -~-: . . . .. . .. , 

yields of. diat0/8,ttlino compounds ·we:r~ ~~t~ined-. . ' . . " :.. . . . ·. •; ' ~. . . . . ; ' . . .. ' . . . ·., ... , . -, . .. ·.. ; ·. . .. 
' ' 

and the 1yietda- are-•repo.rted•_•f<>r ... pro4ueta .:w'hich 
., :' •. • .; ·• ., . ,- ··•. .;:, • .. -· .. · i .. ', ' ' ·- .. . 

have been -recrysta.111-zed. onee-iii·· 
. . ,,. , .. ' ,. . . . - . 

The_ meltlng ;po....,.ta of -the- ~o~~_un~,-. w~re 

dt,termined using a suif-urio ·:acid bath and· a 
• • .. • r , , . • .; ' • • • , • . , ' ·, . .' .". ," . ,'. ., ··.•• ; •-_ . • •··. ,• . 

thermometer which had been:. ohe~ked:,wi:th.: ....... . 
-~ , - . , - .- . . ··. , .. •'· L :. , - . • ... . . ':- .. , _.,., , 

\· . ' \ ' . . •': . . 

melting .. points .ot._weJ..l known•: •h.~ml•~ly.~»~re 
' .• . •• -· •· · .. ! • 

.:"' .. ,_.: __ ,·--,. -·' :· ,_,_,·;-: -~1;·~~:~·.;)?)l,~~•?_.~v"'?r'~,_'._,.., __ · .. _: ·'_. 
ohemieals over most ot· the,-range used· 1n·. thia 

. ' . . . . . -. . -· . - .·. ' : '-. .,, ' . . . ,_. ' - ; . ;, ' '.' .· . ·• . . 
ttiveatigation.: The· me.1t-1ng. po:tn~s-.:lf•~-~d. e.re. 

; ., •• ·, • • • t ' . • •. , • ' • • . - , - •. ' •. : • . • ',' • :, ' . • ,. - • ; 

u;noorreoted- -temperature- reading& tor subet-ances,--
, , o ' , ; • ' '< • • • • ' ' •· • : ' • , , • t ' '. / • . • ,Y :• ' ~- < I •,. •, ', , 01 • '•, , l 

-.hich have.- been reeryatal,lized . s,ver-~1- t,mea: from 
•· ' - •. •. . ·.• .. ' • .. • . . · ... ,. . • • ' '. . ; • • '". . .. " ,· • , .. " : I ' ' ' ·' , : . 11> 

the orga.rlie-solvent 1-iffted·:tn each prepar:at-i~n.-
•· ·•· • • • • ' > ' ' '. ' ' • ' '. ,;· ') • : -, • .:·' ._ • • . ·' ~-

Kolar-· wei.ght:. !1.et~ri:nit1at!~ns:. ~E3_:r~~ ma~e: by .. 

d.e.termining the freezing point depressi~n ot a 
. ' . ' . . . ;, . ·. . .. . . : , . . ; . ,·. . - . . . ' ' ' 

weighed quantity of chemically' pure, thijj_iphene . . . ,, ' ., . .,. . . . . . ' •· ' .. , .... 

tree benzene by aw~igh~d quantity ot the triazo 

oompe>und. -~n some oa.se_s • the. triazo ... oo~po~11d was 

Jtot suf"fioiently soluble in benzene: to. al'iow a 
• ,_ • - ••• •• •• > •• ' •, • ·, 

molar weight determination in this solvent. The 
.... ·- .,. . 

'oryoeco:pic formula, 



is the,weight ot eubsta.noe:and.:W'.the~~ie}ltot 
. . .. ' - .. , .. . ·- ·., .. ,. . '·.• ..... ' .. •. . ' : .. ' ,····- ,··. • .. ·, ., -: :··· 

solvent,, d the rreessiqi ,point !dep:J?easlon,, and, 
• '. , "' -.• •· • . •• ·. ·- __ .. .,. •... • . ' ' ' •· ' • . • .• ' 1 •• .' . • • . . , . 

O ,·tbe• coetf'icient for- the• solvent det~J;"mined:· 
,; . ; . . . . '. . .-· '· ·, ,: :··: ·' ., ... , . ." . ; ' ' '• . '' ·. 

weight ot· substancte• ,whi~h pro.duces. 1~ cil3P~Ei~s.1on 
' ' , ' > • ,' '• • .· ,_, . ., , '• -~: ,· ,. . , . , { .' , , I, ,. , , ···, , , • · '· 'A·'•,, I' \ . _ .. ''I -.-;, ' , 

in 100 gr~s of' «solv~nt) :and .. 11,ts: tl'lt-.lll~le.-• 
•.. • -·- · , i _ · - · •. • ,' ,,-~ , · • , .J I , , ,, ... · - · , -. - . .~ 

oular weight. The "latue of C·t using, J>enzen~-. , 
- . .·,.. , .. . • ' : t' ' . 1 • • .. • • ..• ·.: • .•.. .' ,; ,_. . •. ' •· •. ,. • . • . ·-. '' •. ; • ;_ ' 

as solvent,. ia so •. · Thia- value.-of' c was': checked 
. ' . ,_.. ' . ~: .. . . . . ', ' ., : . : : ... . : ., -' . ' . " . ' ' . ' ,, . ' . ·, ; ,, '., .... ; . '. 

by determining ·.the t;eezf~ pcUlnt de:p1',~f\l~ ion 
, . .· . . .. . . '' ' ' ·. --~ ' ,, . . . . ,• . ' .. 

of benzene. :t,r naptha.len~ •· 

Nitrogen analy:aee wel"e• •inade · by, the .method 
", .. , ·,,_•, .. , . ,, .· . -- . : '. "· '.·-,: . ·.' . . ' .. : .· ... ··, ' ,. ... ·' ' : 

calculated as. f'ollows1• 

v waa the observ-e~ v~.i:~e. o~'.. ~~;t_J:io,,en: ; 
B was the height of the• ·barometer 111 nrms. 

,. ' ·· ' '·· ,'. ,. . •·' •· _. · '•' ' ' · • ;' •· . : '~ · ;'; • ,·. · ,, ,; -r,• '. ! l · ·-•~. ,, , . .,_. 

t was the ~emJ;t_era.t~i;e of' ,the measur~d gas 

t was. th~, ,v.aJ;tti:r! tet1~ion ot t~1.~ :,;,°'~a.ei.i_ 

aolution,. whloh. may be ts.ken without 
• •• ,, •• ••••• ••• • •• > _.- . ,_ • '. i - L • •• •." ,•• 

serioue ,error- to be equal to that ot 

nter. 
Ati the 'Weight of 1co., of nitrogen e.t o0 and,760 

•. -( • ,, . '' .. , . . . ... y.. . . ,_. 

mm~h is 0.0012& gt-ams, the percentage weight or 
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nitrogen· in the· .substance· w will be ,gi-r.en by the .. , ,. . . . . .. . ' . . . ' ' .. . . . 

. . '' ... . r-·1 .. '·: 

v :ic_ 21s·x c:e-t} :at .0012e·:x100 
J~_73 + t)-_.·-760 ·· .. , ,., . w •'. ·;• 

Al:l wetgh~ngs ot; ·.reaetatits.·:a~d: _pro4110-t, 
' ; • ''. • •· ·• • • - J • •• , :• • •• ".' ,• •• • •. ' ' <·:••· \' I ........ . 

wei:-e. made :on-·a. trtple .. boaia·pl.a.ttorm:- balance,,.:. .. , . . ~· . ' . , . :· ·.. .. . . ,·, . . . . . . ,',, .. ' : ' . '. ~' : .'. :-- . ·.' \ . . :-- .. 

senai ttre• to· 0 •. 1. gram •..• ,Sample a.; frtr, -~~~.~~•al 
' ... ' ., ~-- .,,,. •, . . ·-· . . .. , _ ... ,, ..... ,, 

determi1;1ttt i <>n• \!f'ey;e ••igh~d J>n. an .. ~~W:\Jti!!.l. 
balanoe. 

The t1om11tne1a,u:re adopted_ fo~- use. bi 
.. . .. , , ~· ..... ·. . . . . • . ' . . . . ' . ' • - • l' . 

na..•,ifng the.;$ompoun4a. prepare~. :in ,this ,Psi:-t ,ot-
, • • . ' . • • . • • • -. • ' .. .'•• ' • ' • : • • . ,,.\ .. •. • .. • '• • • ,, , .. ,., I • , • :'. • • • ~- 1;. •, 

the• 1-ntestigatio~ .was·. s-iintlar •te- tha.t ,ot •J'$COba 
•• • I ; .' ·, ;· :: : "' • •· 1' ·.•'. ' .,"_: ·,_ ,:_, " • : ·: '. , ,-,: .. , .\I•; ;,, 

·and. Be14elberger~5 who. ·:•or)f:ed, with diazoamino-
• •, 0 • ,_ • •, • • •• • .:. • .. I• • • '• •,<' •, • .- • ,., h • • • -~ • ' _,; • 0 ;• :• •• • 0 : • .'• :•: • • •, •, 
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EXPERIJlElttAL 

In ~ll_is i11veati$a~:ion:~. the_ usu.~;i.;,7,>I:'(?_,edure 
was f'ollchted in: the diazottza.tion -'tnl''c>cU~ss. 

'' ' 

I ' • , , • .,, ,/,.~,. 

Water. and. the a:mine were m.ixed and 2l :: . ' ' ·•· . . . . .. . ' • ' .. · .- ... ' \,,. .. . .. : . '' . ' ~· 

equivalents ofbydroohloriea.ei4- was slowi:r 
- . . . . . .. . ·.' . , . . . ... . ' . . . 

cases the amine sa;_t_ :w_ou.~~ dissolve ;11>the. 
~uant!~Y _of w~ter present.· . This, ~9.;~~ion waa 
-then cooled to·· o&c, and--a slight exaess. ct an 
• ' • ' • • ' • ' • ' • ·,· ,. • • - • • < • • • •• ,' • ,. • • ' ' '... ! ': ·• ' •. ,, 

tt~ut~~l~nt_ ot ~od_i~; tt_l:tr~_t_e !3.olut_i_on "~-
Slowly o.dded. so th~t· the teinperature. did not,, 
···, ,- .• ; ... ' ·•. • •- • < -· •' ·,:·:.·' •• ·.: ,-_ ·'" ...... 

ext>eed 2°0. The solution'wa.s then-all6w$d. to . ' ; '., .. ,.., , ··., . ·--,-•·,, 

stand for"f'i:ttterf minute'(f before' the- exceea-.. ,. . ' . -, . ,._ ' . ' •-- ' .. ,. ·- ._. ' ., 

solution and kept 1 at ·o0 a·ror at least.fifteen 
. . . . . ~. . .· . ·.- . ' •-. . ~;, 

minutes bef'ore ~ilteri~ off th_e a olid O! _ 
separating the oil f'ormed. by the reaction • 

. - . '- .. 

'l'be prooedu~e !ill be descr11:>~d. _in, ~,a,t1:1.~_l_ 

in the.preparnt:lon or thet:lrst two derivatives. 
' .,. ; •· . ' •·· ·•-· .. , .... 

Tho other derivatives were ma.de in an a.na.lMOU.G 
.. .. - . - . - '. . . . ' ' -.. .. ·• . . . . . . , .. •.••·. ' 

manner unless otherwise mentioaad. 
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P:tepax-ation o~_Diazoben~en.e•morpholine 

Reaetionr• 

J. '' 

·.: .. /_·.:.. 

· froeedure,.~.t:n 500 ~0•: ff~Sk,: ft~~.e-~::.W:tt~: 
a mecha.ntoai stirrer e.nd · a '·droppill$.:.f1.1nnt1l~.were-
- .. .. ' ' ' "::. ·., .: ' .• : ___ ;·,/~ ' .. _.•·~-,_ ! . -~. $ .·• '· •• ',."' • ·-., ;··. 

placed 50'.:ic~• of wa.ter •. ::.9i.3_grams (O.l gr~.mole). 

of ~~l~ne,_ and 55 ~am~ 'ia'b ~c·:~: .. ~.346Jii~ ~~l~s) 
.. ., ,. :,. • ' .. ' . • . -. . . :- •. 'i . • ., • . . • . ) ·- ,., ., .. ·... • 

of- eoneentrated .hy'drochl.o;ie acici (sp. :sr. ~-.ls). 
Atte~ tl1i~·~lu~ion had·~e-en ooo{ed-t~-~0 o~- ~he 
'• '· ...... ' ., ' .. ·. __ . .. . .• ·.. ,., ,.· _', ·, ., : ' ·, .. ·. :'···· , .. 

. . 

stirrer was started, S:nd a .. aoJ.uti-on- -ot- 7,2·gra.ma 
r " " , ~- .• • . ' " ' .. . ' ' • -~ . r ·1 .- • ,. " . • ' ., •• •' ";· •· 

( o.104 gram moles:) of sodium nitrite in So< oc. 
,. . ,. .. . .,.. ,• ' .. . . "' . . --·· ,; ....... , . •: •· ·•·; 

ot water was added from the aeparatorytunnela.t 
' . . . . ', . . ' . . . . ,. ... ' '.. . . . '.. ::~_ .. ' .. . .... . . ' . 

such a rate that thEf temperature ot the,••1Jol.ution 
. :, . . . . . .. 

did not· excseed 2° •• This 8<:>lut±on ·:was· allowed . . . . . . . 

to stand .for ten mi-nutett after all the sodium . ,. . . . ' . . . . . . 

nit.rite eolution·had been added •. The exoeas 
. .. ', .. _... . , . ,. 

acid was neutralized. wfthl. lJ sodiu.m hydroltide 
·. ,. . ' 

solution. 
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The neutralized dlazonium ea.it.solution wa.s 
•.• ' • :,·,·•,-.. • . • • ,· 'I 

added to a well stirred., cold solution of· 75-- OC·•· .. " . . . " . . : . . . ,\- .. ' ,. . 
of. water and -17• -.o.t ,'_( 0.2 t;_l"am m<:1,l~) ol; ~?f Ph?l~ne. 
The: diamobe11zene-morpho\1ne formed a.t onoe. a&· a ' ,, .. · ' .. .',· ·. :-: .... ·-·, ' .. · . '• ; ·_ .... • ,( ., .. •·. . 

yeiiow. oil whioh floated: on tb.e . surf'aei of the- -
' , ' •. 1'. • ., ,' 

' ' • :1 

solutions. on 8tnrtdingjv the ye.l.1:mv oil sol1ditied 
• ' • . ,... • .• '- .· .,: ·-. -. ·,. - t •. · .:, -'. •'' '• ,.· 

oii the surface of -the•· cioe eold mi.~t1.1re. ·The. , 
• • ' • • • ·- • • . ·,, .• ,;',' ' .... ·. • ' ,. • ~. ¢ -: ' '·•. • '• •• •, 

yellow diazobenmene•tnorpholine -wa.a filtel"ed- -on 
. ·• ' .• ·-~ . . . . ' '.·. .· • . . • ·,: -- •. _... ~- • . . i. .• ' .' . •.-; ; __ ,- . :· ·:·.:. . : . ·, ·. . . '-~ ·•. ,. 

e. Buchner tunnel, -washed with eold wate~,, -and, 
•• . • . , ,. I• • ·• .·.-,'. ,. '· ·, . . · •. : •:. . •, ·• ·,. '.<·<'. ,. • .: : .;,° ;.• . •. ·. • •, ,;, • r, •·, 

• I • • 

euoked as-dry as-possible. ,The solid. melted to 
•· • ' •.· ·• '• •. , < .·.• • .,. ·:,: • • •• ,, '.•.,• l ,.•J•·•, '. ,·.•,• 

· a brown ·011 at ttoom te~peratur.e. TA~.ff3_1:low;-

aolid was receystallizad frJ>m ether and melted . . . .' : . . ,, .. , ' . -. . ,_. . ., .. " ',.·. '... ·.· \. ' . ·•,. ', ... -'_ ;; ' 

• I. ', 

at ·2a0o. The yield of t-eerys.te,llized:diaZo• 
C • , •·· , •• '. ',. ·::. ., ·.' '-•" .' •' 

'belizen~-~orpp._o~~p.tr· wns :15. grams. {80$ of the 

theoret,ieal. ';l-mou_~~) • . 

. The dtazobenzene•mor'Oholirie was d:tstilltd 
. ·•• ,. " - . ,; . , ._..j . '• /• .. ' 

" ': 

under raduaed pressure n.nd boiled at 158-loo0 
• • •.. 'f , • • • ', ' ' " •• , ,·. ' • -~ .--- •• •• ,,J 

Cl under 15 ~• pre~~ure. ~he_ 1~_nzobenzane-_. 
211orpholtne unde!"'v,ent slight d.e_oompos:t tion on . 

distillA.tion At · red.ueed :pressure, giving a 
. .. ... 

prod.not whf.eh~an 1i viscous; light browtl oilt 

wllich 1aelted. at 15°8. . ,,. 

The mol~.r weight 0£ the i,urified diazo• 
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benzene-morpholine 'Was-det'3rmined: bythe-eryosoopie 
• • • • , \I • . , , ·, , •. _ ,"• ~- 1 '•, '· • · • , • • '· • • •. · •. ' , •- , \ I 

grama- of benzene. ~Theseda.ta. correspond-to a"mola.r 
,., ·•··- ,. • ·•,\ \ ,-- ,,; • -e , • .,.,,,· ,.·, ,·. •· i · 

weight ot 19S. The ea.lctula.tedmolar weight is 

190. 

The diaz·ob_e~z~~~.-~o:t"pho·11ne-. ~a.s insoluble . and 

stable tn boiling water. and could- be a team,.· 
,, . "' ..... ' . ·,, .·. . 

distilled from a- neutral- or alightJ.y-alka-1-ine 
. ' ; . . . . . . ·; . . ',, . ' ·; .. -. ·. . ,. . •' . . ' .. 

·solution. The steam distllla.t-ion.:prooeedJd., .. 
,·, . ' . . ' . . . . ... .. .. : . ··•. -. ' ._ .. ·,' '' . : . , . . 

alo•1Y• In boiling,. dilute hy:droch-loric acrid, 
.... _. , . .,. . . .. .,. ,t. .. , ., ,·," .· •.. •: · ·, ·.; ,... ,. ,:, ·. r 

the eompound-deeomjosed. with the .:to~a.t-ion ()t 
•. - •. • " . . .· •. --· i . - '' ' • •• ,. • .· . • ' . ,;< -: • ' • . ' ,... , • ·•. 

?DO~:P~°:line~~ro~hlo~ide~ ;phe~o_l-, ~p.d:olllo:ro• 

benzene a.s repres~nt.ed by t~e ,eq11a:tiori, 

Itt. cold, eo_ncen_tra.ted ;eyd_r~~P:;o,rio aeid, the 

diazo~enze>:ie•morp~oiine_ .~-~~oniposee_ ~·c>_.1,>~en:r.1 .... 

d.ia.zoniwn ohlorid$ and rnorpholine·hydroohloride 
' , • • -., , .·•· I • -, ,t .. • ' • _, . 

as represe.nted by the equation• 
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'Preparatfori'o~_Dia:toben3entt.i.~4•metl1Yl)•morpholine· 
Reac,t i. on.-~ 

N~a 
-t:-Na NO,.+ ff Cl 

Proeedure~••ID 1a• 509-. o_c.,tla~k;:;provided 
. . •, .... ' ' , . '· . . . ·- . . .... 

f'utn,t.el ':'er.e- plac.e~ 5Cf ce~ 0£ .. wn.ter- and:. ~O;: ~C,•· ~t: 
concentrated hydroohlorio acid-•. To- thi& solutiori. 
. " '.. • . ,, ,.. . . ,.. • . . . • ' ,. . . ' . •' ' . _ ..... , _:,· ..... \. -·• . . .. ,.i : i • 

10.:7· ~a.ma. (0:•1 gram mole)· c:tf' ,P~~olli_!df.ne, ~as, ·· 

.added. -The resulting sol.ution .was cooled to. O~-
, ' • • '~- •. "' • • •. ' • : '·· ! ' • --- ,• . '. •• ' 

o and. the stirrer a.tarted •. A-Solution conta-1-ning 
I <t • , , ., • •• •· ,... • .: ; • t ' .. ',. - , ' • •· •~ •. • • : ' . ·, , • ;:_ ' ,·,.. ' 

?•2 ~rama ( ~•~04 ~- me>lell_) :,_o( a_od!.Ull'l_ ~-1~~.1~• 

w~e. _a~ded ~o the _solutio:n: fro?!· tlle }•epar,to~ 
funnel at such a. rate that· the, tempera,tur& ot . ' . ' . . . . . •,• .... , .. ' , "" . . . '. ,, " . ,; . . . -
the _eolution _did. 11ot e_xceed 2_• -A;t~i-- allowing 

tit.teen minutes tor the.completion of. the . . " . ' . . -' . 
reaction.- the excess acid was neutralized with 

' . .. ..,. .,.- .. ; ' 

. ' 
1 ll' sodium hydroxide solution. 

; . .. -. . - ' .. '· .. ,. . ..... ·• .. ' . . . 

.The neutralilled diazonium salt Solution 
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conta:1.ntng 50. eo. -of water.• a-nd 17- oo-•. ( 0.2 gram 
' . ' .. _ . . -. ' - . . . -~ .. . . . . . . . . 

mol~) :or ~~r~hol:hie., .. irh_e ~r~atn•-,_Ol<>~ed., crystalline 

~iazo~f?l~ze~e~( 4-m~thy_l)'."morpho_line_ •~~: . 

collected-with suction and dried- inair., After 
. ,. . . . . ' . ' . . . . ,;. ~-

drying_, --i;t: weighed. ~_?_• 5• }E3 .5 ~1".~" (85•90% ff 
,\. •. --

the theoretical. amount) and melted t,i.t 4$0 : a .• 
. . . ' . . -' ., ('. . -~ .. ''" . . . . . .. . . . . .. - .. ' '• ' "•' . . . . , .. 

After several reorystf!-ll-itsationa-:tro~ :Sk~lly-· 
• ·• • " • •. • • , : , -.· ··• - • - •• " • ' ' • • ' . ' "¥ • '"· ; ... 

aolventb (petrf>leum f'rac-tion ot boiling-po-int 
' ·-- .' ., ,.. .. ' .., ' . •. ·-· " ' ·- . ·, . ,. . 

90 ... 100°0-•l~gely-heptane), the·liglltcream 
,,.•, •• •u • ,, • •,,, • • ' '\ • • • q ,, ,,> •• ,/•• > •, I •• • • . :,• ',,,'' • ',. 0 •, 

aolored, ~ry,sta.l-li~e-dtazabeneene•(4•methy'l)• 
morpholine·melted at 4a .. 5°o •. '. 

• • \ •,-- ~- ••, ,. 'e ~• '• • .. M • • e 

Using 16.4· grains of benizenet. o.J.284 gram ,Jof product 
. ' ' . '. ". ; ., . "' . . ., . . . . . . ' .' '" ' ! • ' , .. , .· . '· 

gave. a. freersing point. dt,pression--o~ . o.195o in. 
. . . · . .., ., . . ' . .. .. ' '·,, . . . ., . . . . . •, . . . . ' ' ,", ' . . ·•. 

~his _q11a~:t1 ty. ot sol,ve11~_- : )rhi~'. co~r:es:p~n~~, .. 
a. molar- weight of·20l compared to the calculated 

' ·. ' ... , . ·.· . . . 

molar weight .,ot 205• . 
. . . . , . . .. •, , .. _.- .. . .. 

ll~trogen ana~y~ie :d~tat ob~~ined. by .the Dumas 

oombuation method, were as.follows,. 
... '. , . 

'. 

Weight ot sample =·0.2006 gram 
M •• •• • l j. ••. '< •,o ,.. • 

oo. of.nitroge~ ~· 37.9 cc. 
Room temperature = 3:~_oo 

Vapor :t.eneto:n ot water at 3000 = 31.5 mm. 

of ltg36 



Barometric preJsure.-# 740 tmri.- Hg •. - • 
' . . --· .•. . . ... ' ... ,. ' -- ' .. -. . . . , 

These data give .a. ,:,;,e;-centa$_e o( n_i~:1'.o~~n_.,.4~a~ ~-" 
• J t-,; .. . . 

to _20.of • --,The ~a.lculate percentage, _c,f;cn;itroijen 
, .. • : .~ ' .. • • ... _... • . • . •• • ,. 4- • . ., , •. •. , <· • '• ' . '. - . ,;. I r \ 

in- dia~o:i,~~zene•( ••metlcy-;J.J•rnor,p~o 11~f; :i~t-~0.;•?%~: 
Approx:ima.tely.'.the. same _yieldES ·()f-.. d.1~:~0be."n~ene• 

' .·.· .·. ,; ! •·•·. ,, ,' ·: ' . '···'t. · .. , ,.-.. '. -., •.•... ' . 

( 4,..methy-l) •~orpho line- WE.\re tl.1'ttt1n~d .}>Y, ; ~ddJ~·-· a: : 
,., . • •,·' . ' .• '• .. . . v, . -q ' • • ' ; • , • '-,, ' • • ' ·... • • '< ' 

~ia.zo~ium a~lt eo:lu_~i~n- t-o i~n eq~.1Y,a.let,t_~ :~~f!U1~1ty 

t;f. morpholine- in. the presenc,e-· of;~- ~a?lge:-~;eess 
. ;,·, :, : • • • ' l. ., . , . .. .·_· ·,;' :·. ,• " ' 

ot sodium acetate •. :<Jompar"able-,-1e-1cts::,~~• also 
• ·: . . . • : .• .. . . . . ' , ; .. . .: ·, '. 'r ' ~- ., .: • :, . •• ', • ~, •.. • -, .... i . . • ' : ''. 

obtained by the a.ddltion- of -U:rineu-tr.fll.i.zed 
-~- . ··: .. ·, ,._ '":"•, . ·,, ... ,, .. -,,> .;,., ·'' .'.> ·. ,' :··;-·• .. <_•, ·~•-,:~--., ... 

4iasonium ealt ~olUtipn' :to.::a. ;la.rg(3 : •xcees of' · ·;<. ·- · 
·. ;. .. .· .. ,:_;,. . . '. : .. · ' ' ... ;, ... •· .-. ':·- ;~ ', ·-' ... ,, ·: .; .-. 

mori>b<>l~lle_. In. this.•oaJJ_~. ••t~~. ~~~.ass .?11l'Jr~ol1!1~ 
served as.a neutra.11t1t1g,E1,aent towud the excess 

' ', ' .. ': . . . ·, . ·.· . ,: ,· '.• .· ;•,,,' '.. . "'.:· 

atid. 

The diazobe1'lzEfne ... ( 4•meteyl)--~Ql."phol-i was 
. ·• ' . . . . . .. ' . . . .. '' ' ' . ' ;- ·. ... ( . ·. . . 

lntoluble and stable in boil.ing water- and. could. . . .. -~ ,: ·. ./ . ... . ,. ' . ' '·.-: . ·:·:: ; . "'. ·;_ .. , _.. ;, ··:- ·., ,,·· .. , •:. :-"- •.·"_ .. : ··._.,' .. 

be steam. dist.tlled t~om- .neutral.- or. tilightly-
.· .. - ' ' : ·• ,. ' ,, ' ',. .. . . . ·< . , . , .. ,- :· ,'. '-: _. ,.- ' • . ' ' ' , ,.•,. < '.' .' ,' ,_ , •• ,• )·" ·_ ·- ·.• • : ·._ 

a.lkali:ne,solution. Oonoentra~ed..bydf()Chl9:rio 
.~ ' ., : •• ' l: ,, - • . . -,_ - • • '· .. . .. . ,. . '. 

acid. d_1-~~.~-l~es the oompou_nd wit~ evolution of 

or nitrogen. w.a.rni1 dilute eyd.roohlorie acid .. '• ,, ,· ... · . .• ., ' •. , . . . ... .. . ' . ' .. 

deoompoae~ the oomp.ounct .!~th,Ji,ofoua evo1u,1on 
of gas forming. a dark brown 011. This oil was . ~· ' 

!ound to conta.in<p-to1u111_~e_,. p•creaol, p• 

ehlorot.,luene. and morpholine. 



Prepara.tionot·n1azobenzene-(2•metn;rl)-morpholin• ... ' . . . ; . . . ·. . . 

Reaction.-• 
/c II,, - CHi. , 

W:."1-N o 
. •· . 'C~i.-:Cl-l-..'. + HCI 

c~ 

:Procedur& .... •A. solution -of .. , 10•1:era.m•. ;( 0.1 
• ; '.' 1 •• ·: ·• <. . ,· :" •- •, ,, • .", ,, '",,· ,,: •l, "',"'.: ·: '. •: ., •.,·· ·-··-:··:·•,_ .. ,, 

gram- mole). ot:. treshl.1- dia,t-f_l.l~d·:O .. ~QlUi~ine, 
,~, . -_·~- ~-- : ,._•·•::,·,··.·:'•··.•·~·•·-...'·•~·.•:··'.'-''·_:ii.',:•,·.,·:",. -.:·.•.·-dt:·.'' -,~- .;,.·f:·:•:\·, .. 

usual manner with sodium-nitrite- soluti-on. 
, ., •. , .•. _' .-·-.·- :•· •. • t •. 

Atter sta.11ding for -tttn min,titJa, the,:1;1xoesa 
•· . : . ' ' ,~ . ,. ·. • ·. ," ,. -: . : . •, .' .. ' ' . .' . :' • ·. ·_· \ '•, . i ·._ . ' ,: ; '.~.' : '·. . ·, ',, · ... ·., . ·' ''. • '. 

ac,id wa.e neutralized. with normal sodium 
• h • ,: .-;:• • ,• • . • . •. • • 0 ' • ' •' • • •••_. > ,,' •; 

'hydroxide eol.µttoii.--
··• . '; .. ·. ',. 

'Was added to. a. oold aolut-ion of 17 co. --of' -~- _, .. ·. . , '· .. : ' . ' . . .. ,• . .. 

morpholine and 50 et., ot. wat-er •. , The-, cUazo•-, ·.·· ,. :·< :. .',_,· ·,_- . ;., ·•·. ' : --':•, .: ;,_ · .. ,_'·_,,: .,,1_._ ,_,: .. --.--•. ,.· :'·- •• _:. • 

benzene•(2•methyl)•morpholine··aettled to.-the 
'•- .'-• , :· ' • : ,_', •• •• .. • • , ;~ •• : ,:,_ ·• •• I ••• , ,_- -·,,-_--: • ; .',. =,_:·_·; 

surface. ot the solution fn the torm ot dark., 
_, •. , " . . . . . . . ·: ' . ; -' . ' . :' .• . .. : ' ; . ,' ';,. '. ,. ,- ' ' 

:red c,rystal•• The solution was e:ttracted with 
., : ... , . ' .. , . . . . -· . ' . , ' . . .. "·,, 

ether and dried overoaloiwn chloride. The . .... " ... ' ,.. . . . ' ,, 

ether was distilled off and-the residue .ohilled.. 
·.--.·,· •• •i _. __ , .,,;.,, ,, • 

The dark red preo1p1tate was recrystallized . . . . ,,,,, . . . . . '·. 

from ether and melted. at 1aoc •. Th$. yiErld ot 
"··· . •'• . · .. - .;·, .. ·. ·-- ·... ,, ... , ...... 

diaz~l>enzene-(2-methy't)•mor_pholine waa 1$ grame 
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preparation ot Diazoben~ene-{4•chloro)•morpholine 

Reaction•••· 

Proo ed.ure •••The.·.· d ie.zobenze ne•(~~cl'll.oro) • 
• . . • •• • • ·• • • . ' , ' ...... - .... ,, I<' •. -~ . • •• •· ,. ' • 

morphol1ner(;\ja$ prepared:, in- .,the. Galte ,.m~nexa as 
~- .. , .. :·, ... :~ ~:,·.... .,,.,.::.·· :-·,-~: •. ··,·,i;'\',\··'1 t·'••··.,,.· .. : •. ,· 

th~- prevtously listf.ld' 42.~l:-J.ve:t.!ves •': , AS.,: -the. 
• • L > •- '•' ' • > :• ,: • • • •' •, ,• ... • 0 • :,• •, • •,• ~- ••• ••, •0 • • • ~• ' '• • • •• • .. 

diasonium salt .solution· .was . adde~ t~ -tb,e 
• : ,• ' , • / • .• I ', . • . ·. • : ' • ' ' _.,• . ', ·:, .- i ,_ ' ',, · • '' •• : • 

·niorphol:tne splution; <the soll~tion beeame.,~i-lky,-
• " • ., • • • • . , . -·. . ., '.-., ., ',• ., ,"•' • . • .• !•· . " ·, ·• ~- . •· .. \. • .,. . ",s •. • ~. : '• 

and eoon. a orea?J! •~iored ,preo•ipt;~a.~~ ;sttttled., to 
- . . . . , . . . ·, ' . -· .. ·•· . , ' ·.• . ... . ., ' ,. . . .•. , . . 

the surface. Ona tenth gram: m~le ,or :ll•Ohloro•: .. -
. "' . . ' . ·. . .. '. . ., . ;, ... ; . .. . ' ,,; ' .. · .. •. ' ·' 

.a1:1_tlin~, gave ~o.~ gra:11E'- r>f; dia~ol)e?t:&ene-(4',::ch'.!-.<>ro )• 

morpholine. (91% o:t. the .theol"et.tcal. y1~ld} ~hieh 
' . . . ' • t' I. ·- 1 •• • . • • . ·~ , ' • • , •. ..,. • , • ,., • ' 

melted flt .53°0 ,. . Reerysta,llizat ion. f'r9m_ .ethyl 
··, •..• , ' •.,, •.-. •• ·,· •.. ·'1 /<. ·., .. ·, ·•·· ...... •· .·, .-. : ···, ,· , .• ' • 

alcohol_ ga'.Ve cream colored, miaroacopia ,_.crystals 
. . ; . '. . . ·. :, ... .. '· . 

melting at 54.-5°0. 
•' ~- . , . 

In. the. m~_la:r weight deterniination, 0.1000 · 
.. • ' ..• ,.,· .. , .•. , . ', :. '", .. ,t· 

gt-atn of- the purified uroduot dissolved :in 13.60 
·'. .. ,• ·'·' ... ; , .. ,: .. , . .. . -·~ ., .. --.: ·. .. , ,. ,., ... ·.:.:., . . •·· .. •· . ' ... 

grams ot benzene lowered.· the benzene. freezing: 
.. .. . ..: ., . .. ,. '' .. .., ... 

p·oint by 0.11° which corresponds to a molecular 
-. ' '~ ' .. .. . ... ,. . '. ., . . , ' - \... . .... 

weight ot 216. The ealculated. mola.r weight is 

225. 
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_ .. ·.·. For• 'a.nal.ys1$ .g: o .• 2660"gi-am ~ample of::the:· --.--. 
. . .. . : •· -·• ' -. . . '•• ·. ' .. , '.': 

product' •waa-. mixed._ -.tb.oro11ghly ,with- :J.5 __ g~~s; :ot 
. .. ·- - _. . . .. . . . ' ' . ' •.. ' . . . ' . . .. '. ' . . . ,; . 
sodium peroxide, 1 gran:Lot potass,ium ?l{tr#:1,te, and 

:_ : ., . ' . ' ... ,., .. * ' ... '' :· •. ,. . ' . .• ·• . 

0~5.: gr~ ot cr:t,ne ,us~r :_ill .,a. p·e:r;~ .. ., 

bomb- was-__ -cistr1ped.··lllhut, -and>the oorit~n.~s" f'.~secl, -by 
••'.•i •. ,• • -·· .-- •••. _., -~-· ~.-.,..,.- .. ·' " '· . . .. 

heating .111: a',Bunaeu .ltflne .• 1' :'l'he, <><>n~~?lt~ \_\'?,:f othe 
:~ ,. . ·. .· -:. , • ,._ : . • l ., , ..• ·•· , .. · .. • . r , , , , .,..., --, ·, \ ., - ·.. • • t. -• · - .• · • 

cooled 'boriib were dissolveduin hot'·:.water-• ··The . ; :· •-, . ,,. . . . . .. :.. ':-. . . . .... ,.,., ' . ' ' . '. 

hydrogen .:peroxide-.and 50 • e<h of' a.'·a~turated' -
.• , ...... -- ... ~- .. .,.,··,,-',., ... ,-,., ... ,_. ,.·.,·;_- .· . ·!,:.~ ,·,·.',,-~.,~ 

aolut f. ort. of_- hydrazlrte ._ sutta. added.•:.. Attel" the 
r'" ' •. ' ., . .. • •. ' ,' . . • • .. , • '. • ·• ' ' ,,. •. . ' . . ,, .•. 

. solution was-·a.e,1difiedwith<n1trioe.cid~1 ·it . ; ' . . ': .. , ... - . . ., .. . , , .. _ .. ,- .. '.' · . .' .. ' . ·-, .. ' . ·: . ·,· . ' .. ,.. . . . . -· :·, .. _ ' 

was ttltercd · to remove carbcnr:a.nd-· -othet-
. . .... ,,, . ~-- . •· ... ';· ,- . " : ' ., _. ,·.. . . '; .. ,, .. ' ' .. :.t ,, ,_.. ; "~ ·' "~. . _::.': ;, ,,. , ' .• ' 

tbreignmatter. 'l'he halide was then;:pre• 
, ;. , , •. , : , '· ,• • •,· .. ' ' • . · ,.• •· : ' ' .. ,_-. ·; ''., . • - \ • • ' '. ,-·~. -I' : ',• ,·., ' ·• '·'(':' '· .' T, · .. ', ! ,·_- ·,. • ! •· 

Oipi,t,~ted wit'.h e, s,light._~xoees_ of ,sllVEh~ 
, . " " •.: , :, ••· .· ; ' ' .. •- -•·· . •• • ·, l ' • ·• ' ,,.. ... ~. • - " . • , .. , - .... • , • • 

ooagula.te the preiUpita.ted silver: chiQride,c 
•· • ... ' .' :. ;. • •• ' • . ·- •• • · .. " •• :,, ,. • • • ·.' •• • ' _. ,. ' .. ·.-.. , ' ' • i .'. ...... , ., .. ,. : '; • ••• 

eooled, n:nd.the preoipitE!,te,\Vaa tilt~r~d.~into 
•· • • ••.- '• •, •• • 0 M • >• ... ~• • " _, r > • ' >, '• • ,_ ·,0, • < • • ' ' • .,. 0 .., ,,,. 

11s0 O for one hour •. The sil"Ver·ohlorfd.eweighed 
.. • -· .,. • ' • '.. • < • ··• •• , " •· • •· ••• ' • : ,- '.- • • • , •• ~-

• .1333 gram "hioh corresponds to ·a.peri,entage of 
·-~ ' ••• <' ' - ....... , : • ·•· • .. ' • ·•. .., ' • • .. • .: ' • •• ... -~ ' ..... , • ,.- •. •• • • .. ,,: • 

chlorine in the original eample_equal to l.6.0%• 
•• • • •' ..,, C• • ,_ • • 0 ' ., > ,_ • 0 ": • '" • • ... ' '. .. ' ,. • ,, • ,·,• • •, - > -1• • ... '• .. ·• • • ' 

The oaleulated ._ percentage of chlC1rine ie equal 
•• • • ,J • • M 

to 1s.ei., 
· The diazobenzene-(4-chloro )•morpholine ,,as 
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etable. in boiling- wat,11r-- and· steam d.is-til:led· 
., • .,. ,., • • . ' I • • • .. '• • • • • • . ;, 

very- 9.lo~lyf It• e~olved. :nitr~g.en-Jn ":a~: 10% 

~d:"O.~~;o:ri~. ~cid with; th~- fo:rmati~n c,f P•·· · 
41ohlorobenzene. -p-ohlorophenol. a.q.d ~orplloJ;>lin• 
.. •# • 1-. ' , • ' • ., • ,. 

aocording to. the equation, 

Preparation ot·n1a.21obenzenf9•(3•chlorol•mor:eholint 
:aeact.ton.-~. 

Cl : ·ct. 
Pro~edure!.-:~~~e ;vie1d, ?t ~:1~~C)be1,l~~n,:-_(~• 

ehloro)•inorphoJd.ne from 12-.a-:gra.ms, (0.1· gram .. 
• , ,,,, , •. , • • . . . , · ., • ·. , , . , ,. ,_. , •, • . • • I ••' • ,.. . • • , '•· • , I 

mole) of. m•cbloroaniline by-. the ,above reaction 
• •.,. • • ••--· • , • > ' • ' • -, ,•' < • • • • .:• •• • •• • • • k ... ' 

was 15~4 (??%. ot th~ t~eo_~~t~ca:L_eJDoUilt). 

The prod.µet separated aa .. a.. yellow oil .whioh ~- ·• ,. . . . ', - . ' •'. , ' . 

solidified to a .tan or,ysta.lline solid if tht' 
.•. , • •. •' ' " •.• - " • ' I ,. • • '. ' • 

eolut:ton was maintained a.t o0 o.. • This tan solid 
,• ••• '• • • •• •. • , "• • • • •• • ' d • I,/,. ' 

:tne~ted_ to_ ~. ligh,t 3:e~low .<>.~; .~~· the. ~aboratory-

temper,ature. The solid, recryatallited from 
.. . ·. . 
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The orude- diasobenzene•( 3Cohloro-)-morpho11nt . . -·.-• . : '.. . . :·, ' ' ·, . 

waa-dissolved:.f-n benzene and: dried over · -
- - ; . ' .. ; .. •·'· '.' ~-. '. 

w~a, rempv-ed ··by -d.isttl;tatJ~.l'l,on-,,::' sie:am,,b,~;l,:tJ .. and. 

the. residue· wa~ . fraot! onally, .dfsttll.ed under,. 
. ... : -- .. ' .. -, :·:· . . ,,: ·_. . . •'"" . . .• -_ . : -·' .. , ; ........ ' . . ... " ·,,: ,,··: . . : 

reduoed-. pressure.; . !t.'~e- • d~a~()'l;len~_ene--(~-;-<lll,iol"O·) • 
··.,. . ..•. · ,, . •. ,·_.· ·' • • .• f ,· ·-.. ' .· . ;, ,-, ' ,, ,• .•• .• 

incrph~:tine ~;stil_l~d ~'.'fr 13(),-135,~ 9/1~.:,~~.,.,;·.i'he 
y_ie_l4 w1;s i6.8 grams- {75,% of' .th~ tb~oreti~e.l 

amru nt) •. · 

The opinpound .wtis nn~lyz¢d. by ... the Parr- bomb 
..•.. ·, '• -,. ':.. "·' • •· ·.· ... _ ... : ... , . '-... -i' ·t' ·• • • .. ..:.:··· . '.·.··, ...... 

method, -.desoribed·_· 1>revious:ty. ::·A. 0.2000, gram,. 
·~ -•~·-·.•:, ·•< 1··· '·\i. '• ·,' .. ~-······• ··•· ,,,,..,,._., ... ·,. 

~~'llP.l~ gr:iV't?. 0.1~~~. ~':".~,,?t> ~lJ.v~r 99:}()r,1i, ,:t!h:ioh 

~o_rr,eepon~$ to a •.~e~o_e~}a~e of ~ll~o~ill~ JB- th~. 

c,rig:lnal sample equal to_ 15.9%• ·•The ealculeted. 
., . . , • . . .. . ~· . . . . ' . l , .. , .. . . . . .• :-·, .•' . , : ., " ~. . .•, .•. , . •>::. . ; "' -•• ., : , . 

peroent_aE.e of chlo:t!ne .1n d.~a~.o~enze??,~';'~ 3-~~~_oro) • 

morpho~in~ .i~: l~_.a%.· 
•Diazobenzene•( ~-chlor<;t )•:tnoi'phQ11rie ,was_. stable 

•-- ' · • • 'I - . ' ·,· ' I• • : • ·. • (. ' •I •; ,, , .. ·"' • · •• · ' ''. - , , ' • , ,, ._' _ .. , ; .. '. ,,.' "•' ", 

in boilin(t "#ater but was de&o:rnposed by ._boiling, 
J ' • • '. , . .. ~- • ' • '. ~. •,• ,.. • • ',, .'• :. ., ,_. /, "' • ' .... 

10% hydrochloric acid with the f'-or.rna.t1on ot m• . , . .. ' ' - '. :.. . -·.. . . ,, ' .. · '~ ' ' ,. ·. '' ,. ·. \ ,. . ' . ' ;_, . ' . '·., -. ', '• . . . . ,. . 
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Preparation ot·Diazobenzene-(4•bromo).-mo~pholfn$. 

llr 

Reaction.•• 

Procedure ••..-Tht! · di~~o,J :za~~?n. · ~, . l.7-:•2 · gr~:· 
(0.1. griult mole) ot- p•bromoanil:inenanct th$- ,coupling of 

·• • • •• , ••• • • , ,. . ., ,. •, •• • •. ' •• • : • •. ·•- • , • ' L ' . •· • • ,.-- •• - " .,,. ,_ 

•lfu M'azotized aolution>with morpholine-·tormed. a 
. .., ' . .., • : . "•· .. ' . ''/ : • .._. • '' ,! • ·. ' . . ~-. '' ; • , ., (·. '.-., ' .... , '-~ .·,:·_. ,,. '' • . .. > .. 

,r,h~~e.t: :•~~l~U_S · S<>:lu~_~:ODif J... · ivhi t~: J)~8C ~p1ta.t~-

i3ettlttd to the surface- of. -the sol.ution~. After-. . . . .,. . . . ., ' . . \ .. ' '.,. 

the mixture, had, been,·st1rred foi-· tit-teen:, minutes1•·· 
... , .•... , .. ,. , .. ,, .•. ~.- .. ,.~~- ... -.. - •··-.. ,.: ·.·,,,1 ,, ... • .. 

, preo_h>ita.ted 4ia~~bflnzen~.-(;4•b~o~ol~~~rl)h<>;:1pe 
waa. filtered. with suotio•n•••ashed. ;wi·th\,ater,,. and•· 

• , •• , • • , • • ' • •• , , , . • ,, • : • ·••·• •· T, i ,,: . '• '' ''• ••I•\ • '' ' ,~ ; • .r 

pressed th(iroughly on a Buehner:· tunnel•-· .:The y,ield 
• • " •, • ·: .. '. ' • '. -r 'f I >< : • -. ' • • • -,~ '. '- • ·: •• • '• • •• ,, , '- • • 

was 21.7 gram• (80.5% ot the the<>retiea.l.,amountl" . '.• ., ., •.•, •·· ·•. ,· . ,' : ._,;_,.:. ... ..,.. .,., ,.·•- _. . - . ··, 

. . . : .· . . . · .. ' . . : . 0 . . . . ' . .. . 
of· product which melted a.t. 86•88 a.. : Recryatall• .. 
' ' . ·- . . . . ,_ ' . .. . ' - ., .' . . . ' - . . , .. ' .. . ' 

iza.tion ot the-,crude product from ethyl: alcohol gave .. . . . . . . . ·- ..... ' - , .. ' . .. ., . '-:· .... ' . -.,. •· . . - '• . . . . . :,• . . 

white, microscopi.o cey-sta.ls melting at·aa,5° o. . . . ' ,. . . ·- ,, , ' ' ... ' , . . . . , -·- , , ( 

'l'hese··orysta.la darketted and assumed a light brown 
.. . . -·· . . .... . . ',(·,,-.,.. -~ . - "' ,·. . . .. . . . . '. . . ·- ' ·. ... ,. , . ' "' 

oolor ~tl eapoaure to .. ~iirht for a; ~.e!f ~a.ya. 
Combustion aria.lysls tor the' determinat:ion ot 

·nitrogen gave the following datat 
- ,. • • . , ' , • I • I • . • • 

Weight ot &ample= o.201o·gra.m 



oth of nitrogen = 30.2 cc. 
.• .• • • ! • - • ,. ' . 

Room temperature= -:52°-a 
• -,. • ••••,• l • 

Vap~r_ ~_en~io~ .~f .~20.:ai; ·32:~q- = ~5.3,Jtg36 
,; ' .,.:, 

na.:tometrfc pressure.=- '7~6 _mm. Hg, 
.. ' ' .. ,, ' . ' ' .,. . .. ' ., ,. . ' ' .. ' . . ~- ' ', ' 

These data gi'tf .the., pe1tcentage .ot: 11i t~pgen-;Jn the· 
• ; .• • ' • _: •, I. ••. '. • '·... ,, • '. ' • '. ' • • .· '.. .,. • . . ·•,. : ~- . ' ,· ,, .,. .• • ·. 

sample a,s,1£5.5%,· whichltJ :e.ls~•:tlle.:.•~~.cu;~ted 
... , ' ... ' .· ·, ~- ·> • : ' -. - f- ·- ,. • ... / .• : ' •, . . ' • , .• · ,, '•' • ' '. " -· .. , ·:- •. ,· ,._ '. • 

, . 

percent age ot _ rd.ttogeu, in t~i : e l>:qJp~und •: 

. Thia c~~~~Ull~t lik~·- Qther~ 1~ :~his, 
• I , , , ·• ';. •· • • .,.. ', , ' ' ,•, • • • • :_. ' • a ( ;; , • • > ; ." • :-. • • •·· -~ , • • " ;,.. • ••• -'. \. ~. •.. :, ' • 

series, fa. stttble .fn. b_0Jlh1g. '1at,~r :,b'1~ _d.eoq.lliposes 
··.•·· .. -· . •' _. .. .·, ,' . ·, . .... ·,. ' '·- . ·.,., .-·' -; . '' '• '" .. 

in acid. $olutton• with- ,the -tormati9n _ et .P• 
•. ·- . -.,:-' • ... ·., . .: ·:· - • . . . ' ·, , . .., - . .-._ ·. . :'... '• ,. . , . · .. , r • ' .. ' -...... •,, • 

Pre72a.rat:ton ot. Diazobenzene-(4•rii tro )l.riio'rpholine 
. . t ., ., . • . ' . 

Rea.et ion.-• 

Oi.N 

Procedure.--•This compound waa ,Prepared.· in-.an 
,,, ' . . . '.. . '• . ' . . . ' ; '.. ''" .. , .•.. ' . ,. . , 

analagoue manner to the others in.this aeries 
, . . ...• . ' . . . . ... . . ' . , .' . : .• . " 

with the exo&ption that the aminewas·diazotized 
' • ' • • • -~ • • • . ... t ••. ·: 

at 100 0 to avoid. the formation of the diazoamino-
.. -·• 

oontpound. In this. pt"ooedure, it was necessart to 
' • • • <• • ·.-- • •• •• "• V ; -. • ' '• > '• < "'• ;. •~ ,• 

add a la~ger volUJr1e ot water to the morpholine 



44 

solution th~. •~·. _added in oth~r prep~a.tions 

to prevent oomplet·e sol1dit:1oatton ot th$ 
. . ·• . . . . . .. . ' . . ' . ' . "' . . .. ' ' . . '.' . . ... 

solution befor_e al.~ o_:t. the di-sZOl_l:iwn-. aai-t 

solution had been a.dded-.to the--morpholine:s.olution • 
. " .... . . , ,,. •'· .. . . . . ·:,_-•:··•· .. -,. ; . ·.• .. . 

The:· :produot we.a, isolated a.a a ca.ne.r:,. y-ellow • · 
. ...... . ' .. :·. . ... ',. . . . ·•. ·_,. . •, ....... _-, ... · .. .. 

. cryatalline precipitate •.. The, y.i,Etld. ~t:-,ciia.zo• 
. . ' .. •', .. . ·• " . . . . . ·.· " . ... .. ' " . . . . . -.. •. •· . ' . ; . . .,,... . .... 

. 'benzene•( 4-nitro)-11103:phc,l~ne , tr~m ·. 0.1 _moie ·. ot 
• • ' ' • '. ' '_ ' • • • • • •• •• • • ~' • -~ y • • • \ • • • ._ 

p•nitroaniline was .20.3:,grruns (tl0% of.,.the:.,. 
, ..... ··• · .. ,,. ' ' . ... . ... :••- . -..... , ... ' .- . . . ,. 

theoretical ant()untl•< ttwaa-reorys:tatliaed 
. . . .' ._, ' . .. .. . ·• . ' ·.:. . . . : .. . ·., ·- ..... "' . .... ' . . . . .,.·,_ . ' ' ' -,, ·~ .... 

f'rom ethyl alcohol forming -long, ·yell.ow•· 
,, • • -. " • • ~"' ' " • ''- r. • • · , • • O O •• > r · ." •,•· i '• 

orange ntedles- which melted. a.t 1s3.50 c. 
. . . . ~-- . ' . . . " . . . . .-: . . . ' . ,, ': . ,•.- . ,, . , . 

The tollowtng d.ata..w~re obtained b;r 
~, . ,, . . ·. ' . . ' . . ; . . . . : '. ' ' . ' 

Dumas .c~~bustlor,i_ ana._lyeis! :· 

Weight of. &ample.=: 0.20:sa .. ·gram 
·• •0' " ~- > 0 • 0 •,. ' 0 ' -f,a-: •• ·• • 

i<h· .of nitrogen = 46.7 ec:. 
. ', I • I • • • ,. • 

(. 1,:, .... 

Va;Po_r_: t,ensi_~.n_ ot_ :v,:at~r. at &5° O. = 41.8 mm. lig36 

:Barometric pressure::: 7S9nun• Hg 

Ob$erved .l:'er~.ei?-.~~e J>f .,nitrog~n, = ~3.5,% 

Oa.lculated. percentage of nitrogeu = 23.7% 
. .. . . . . . ' , . ,. ,.. .. . .. . ., . . ., " : .. 

The diazobe11zene•( 4--nitro)•Iilorpholine 
.., . ~- .. 

appeared. ;to dieaolve slightlY in boiling water 
. ' ' . . . . ,. ' . .. . . ,, .. . ·- ' .. •. . ·. ' . .. ':, - ' . ,. .. . . .., - ... " . 

with th$ formation.of a,yellow colored· solution. 



There was no-evolutionof_gas- in boiltng_water 
• , • - • • •• , •• • •••• •- • ,. '> • •. ,. •-• ••. • • • I• • •, '. • ,, , •• ' 

and the compound would not 11team-diatt-11. lJi . . ., .• . . . "' . . .. , , ·~ , ' . .. . ,, . . 
hot,. 10" hydrochloric,. aoid' •olution. the•'- · 

,. ,-. '•' ·•·· •' '• '··•• . .,.,. • "' , r" ,· ,. 

compound decomposed with the·· evoluticu1 ot• .. , ' " . . . . . •··- ' . - •. '. '. •·, ' ... •'. ,. •· . ·. _·• ' .. , ',.. . . '. . .·: . ' . ' 

gas torming-- p•ni trophenol; • P•Ohlc>rozdtr~beneene, . .. •-·. . ..... '-·-· ' .. •, ·'· . 
and morpholine. 

Preparation ot Diazobenaene•( 4•acetyl)•mor,phol:b1e. 
. I-._ ., , .. 

0 ,. 
Cl/3 C 

f{.,,.Cf ·C11 -(ti., ,, ... ' 
-f /1-11.. 0 0 

• '-CN,:-CN·,/ ,. 
C/13_ c 

Proced.ure ..... In carrying out the.-a.bove-,r-eact.ion, 
f.• t > • , •: .' • ,C O • • : •: • ,_.' •• ".; • ,:- .. • • ._ ,' .- , • "• ,; ' •>~. •, • ,/• •' p~ ' "• "-.:: ,t • 

-13.& .gra.ma. (0 .• 1 .. gram mole) of _p•a.minoa.eetophenone 
• • • '•· , • •. • , , • • t ,, , 1 • ' . . •· .. ,. ,. .' . . • ,, ,, ·~ I '• ·•• • ' .. , . <· ,. , ' •;' 'f' , ., .•·• 

was diazotizect in the usual--manner and• -the exeeee . , .,. . _, ,", . . . , ·;. . .. 

a.etd neutralized, on- the. _addition of. sm_a.11 .. 

quantities of the d1a~onium salt solution to the 
. ,. . ' . ... ·~ ' ., '... . .. ; ' ;, . . ' .. •· .. ' ·• .. 

morphol1ne solution; a purple colored- solution 
, . ·, . , . , . ' " . . . . . -~ . ~- ... ·. .. .. '· ._,. . ' ... 

was formed. Aa more ot the diazonium ea.lt · 
. ., . . . ' ... ,· .... 

s.olution .. ~as ~dd.ed, -~he e~~u~_io~. ohangi.!d_ 
deep pui-plt to yellow in oolor and. soon assumed. 

•·, • . • -- • • • ; • • •. .. .. • • ' ... 

a. :permanent or~nge-yello~_ color-. T~•- ,»:re~~~f~~te 

torm~d in th~ reaction ~ettled o_ut ve~_ ~l_?'!~• 
The light tan colored preoipitate wa.a collected 



46 

~n a. Buehner tunnel and- drie~: in- e.!r-_. ,·/l~fi:iY'ield 

of'-diazobenzene-(4•acet;vl)•morpholtne was,18 
' . . . . .. .. . . " '· ' . '; .. . ; . ' ; ; . ,, . ~· ·' ' . . ; . 

grams- (81.5%: lf the- theox-etical amount) -and .... 
. ·•. . ·. . .· .·· '· . ·- ,., ... , .. •.• ....... 

from Skelly', solvent and melted at .. 92°0 •.. Tho 
- • • : • • •• • • • • • • • '. > • ; ,. • • • .~ •• • •••••• ·,'· '" .... 

appear ante of a f :i.ne; powde~•- _'.:'rh~ . Product ,was 
, . ,. , . ' .. ., ; .. \. . . : .... ' .... , ' , ·- : \' . ·• . . . ' 

~ta.bl~ in bo~ling wa.te~ bu't. 'W~S O:EJO~m:p9:se,d by 

a.eids.,. 

Oombt1s~~on ana,lysf& tor' nitrogen .sa:v:e.'.the 

following data.a 

Weight of- sample"? o.2034:gram 
• ., • '• • - • • • ~. 9" \ •' .. 

ec. of nitrogen = 35 .• 9 oc,-
., > • ,, ,, :. • • • • • 

Room temperature·= 36°: O 
. . '. . ' . 

V3:P?.r ten~ion ~r)~2o,; e.t ·~~oo ? 44~~ mm. itg.36 

:Barometric pi-esst.U.'e = 7,1,'r _IDB.l• _H{h 

Observed %of nitrogen= 17.8,%· 
- - , . . . . ' ' .. ' ,;.. . . ·~ . . . . . ... . . . 

Oaleu.lated of qi trogen. == 18.0% 



47 

Prepa.i-atio11 of diazobenzene-(4-aoetemino)•morpholine 
' , ! 

p~epared from 15.0 g't"ama ··(O.l gr:a.m>mole) · ot p• 
. . . . . . . , .,_, . - -- ' . .. . . ~. . . ,, . ' . ... . . ·, . ' . . . 

a.minoacetanilide wa,s purple in colot' and 
. ' . ' ' ' .· ; '. . '. . . - . ,- ' ' ,-. ' •' . : . . . . . ,. : ... ·- ·' . 

oontained a slight precipitate. so:>~t.t was 
' " "• . ·' . ,, ·• -~ -.. "-· '., . ' . . . ' ,; : ' . ~. ' . 

filtered before the excess;acidwa.s:neu.traitsed. 
. . .. . ';; -~· . . . ·.' . .,,-.. , ., : , .. ·. { - : ' 

. . . . 

?'.'lle. neutraliz'3d dlazonium sa.-lt ~olution· was then 

added to .the morpholine .. •olution with the· 
• • ,<. •. •.'' • •· • • ' ••·. '·! ! • , •,' -•· ., , l ' .. ,, ·,, • • ~- ••, •: ' • . •·.<I ' •, '. -~ , .. ; •. • ,, '; • •, • 

f'¢'·mation of a purple solution-. The eol\\tion 
'. ''•. ' • ; '. ,. -. '. :. ' . ': ; ~- - '_ •• ~-. ··•'. ; • ' "· '. ,, ,• •-. , ,,. •• • ,, f • • .• •· • • -

was filtered on a ~chnJt':funnel. and22.8 grams· 
, . . . . .. ,., ': '. , ' ,. •· ' ' ,, .. ' ·. .•. ,. '' . :· . . ., . . .. .; .... · .. , ... '.- ' .,. - .. " ., 

(92% ot the theor~tital ~ount) ot dia.zobenzane-
. . '.,,, .. •' ' . . . ' . · .. , ......... :- •·· ' , .. " . . . -". '. '·• . . "' .. ' . , " ·•. .• . . . 

·(4•acett1m1no)--morpholine waa 01,:>ta.ined~- The 
• . ' I,• • ,• '·• ,,_. ·,.: " ; ,·. ' ' • . • . ' ·.,. ." : ', ·-:: ·• • · •. , \• . ,_, ·". ,., ' ·! ,,, ' ··• :-i~ '•. , I_' ·, • 

·. .·. .· .... ·.· 0 
. molting :point of th!a product Wa$ .174 .... 175 o • .. 

-~- .... , ... ,,_.,,. ,·_, .. • .... ,··.-·<.:·.·(,.,•~.-::., •. ,.,~. ', 

The compound was or.t!J,,slfg)ltlysoluble in 
. ·• • • l, •· • ,, • ,· , ' • • _' . • • • . •. , .... ,. . -~ • '.· , .. , :,· , "'' •, < '·, '•· • 

Skelly ao lvent and very .soluble in ethyl 
. . ' . ,. . . '. . . . . . . . . . . ., ,· 

nloollol; a.o 50% ethyl alcohol was used 'lit=f. the 
• • ' • • • , ' ' • 4 • •. • • > . • ' • •' ~, :• . I •.,: _" ' 

,repeated recrystallista.t:lons from e.~~l a~~9hol., 

:,· smal~~ ,,,h~~r• pink pla.telt!ta melting at 178°0 

were o"Qtained. 
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7:Jombustton auaiyafe tor tiitrogen gave the 
.... ,. ., ..... •·· ..... 

to11owb1g resu1ts a ,_ · 
f• , • . --. •• ~-' • 

. Weight .of' sa:mpl&. == 0•?102 gram 
'~, , •. 1 • • , -, • . '{" I • , 

tih ot-' nitro~en. F 44;? 00• 
., •' " . ·;. ·: •' . • •. t:~ 

R!J~~ .=,: ~-~ta•: 
Vapor ten~i.on of wa.t13r :.at 30~C :=• 31.$ mm •. Bg.36 

•••··.., ·1 ,..\ • r • • '•• •:: " • • , .. ' '• ' I. • ••. • .. •.• •. • • • 

Jra~onietrit pressurEl :=, 74:o· ••· Hg . . . · ..... • ,. . . .: 

Observed·_~- ot n11irogeU = ~2.2% 
, ·-: . . . ~- . . '• ·' ,; .... :. : -. ' .· ,. . ...... ·,... : . '. ,. ;. ... 

Oaleule.ted· %- -~f-nttrogen '.=: 22.6-%;-,· 
,: .. , ., .... -... · .... ,,.· .. · .... _ .. _,•. \ , ... · 

'. The d1alcfbenzene-( 4-aceatamino_)-mo~p~o~ine. 
.. ' : '· ' I '• • ' ' • •• t ' ' •. '• 1 : • • ' • ' • •, • '·• p ' • ' ' '. ',. : • ,. • 'I e/ 

stablt1 in: boiling- water- 'but -Jeoomposet in~-w.arni:,-
., , , . .,. •• ,_ r • • • • • Iii ." • • - > '•. • .,. • • •• 0 •: • • •• ..; •• • • • 

dilute acids• With ool.d.1f -eoneentrat$d., acids.- the 
: .. · .. . .. . .... ,·. . . . ·,' .. .._ -~ .. '. '·- _ ...... ' ... ·' ., .( . ·..• . ' ·, ·•.;- ··,. . . . . •.: ·•, •; 

eoffll)ound -f'orms the diazoniwn salt attd the 
,• • • • • I , •• ,., • • ·: •~ • ' r , • • : : • • . '.., . • .<(,; • . 

morpholine ea.it· ot the aeid. 
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Preparation ofDia1obenzene-(4-carbo!,tl}•Morphol1ne 
, . . A • • 

N,.C.I +HCI 

Hooe 

.Procedure.~•Thi~- oompottnd w~s prepar~d--from;., .... 
. ' . ' '•.• .. ,-·. '.,., .. -._: ... ' ... -·:· ... . .- . .-, ··.:.,:~ ·~·,,•"' ,•,---~ .. , ~-

diazotized. p•aminobenzoio '-a.oid :in.- a. nianner: _-:ld_E!~tioal 
.· ,._, •'• ·-" .·· ' . ·.- . . . ' . ' . . ' . ---··- . 

to the method uued for othe:r compounds. in-this 
i . .. ' . ' . . . •,, .'_. .. '. : .. ·, -~- ' .. ·., . ·,. -. : .' .. ; ; . ·' .. \: J_ • 

aeries with on~ rn:•eoa.ution. l'recautions :were 
. ·' :· :: ,. ' ... ' ·: . ' .. . ,.·. ··, . '·. ' .. :, ' ... .,. •,.' .. ' . ; .·' . . . , '. . . 

taken in 11eut.t'~lifi?Jg :.th~, excess ,~oid: __ i!} t~~: 

diazonimn salt solutio_n so that only th(t excesa-
... '. . . ''. ·. ,. . .. ,. ' .. . .. .. ' . '. . .- ··' ... • ' . 

· hydroohlorio acid was neutralized.. . Th-is_._, W&S. done 
. . . ·- ' ' . . '. . .. . ., ' . . . . : ' . ,.. . '~ ... , . •.: ., '. ,. ' -. . . ',' . . . " ·, ... ·. . . ... :.. . 
by lla,loulating the' quantity ,of- e:xct1S$' hydro-

. ,· .. · ' . -~ . ',,.• ,. . . . .. ,• .', ' :. : , • ... , :. .. : . -~ .. -.;' . _.. -~ ' 

chloric acid and adding an equiva1ent· amount ot 
.. -. . . ' ' ,. ,, .. ; ;_ :;•-,; · .. : ; ' '• ' . . ." -.... -: ' .;; . -\_. . '•,, . ·. . . . . ·.. " 

i li sodium hydro,tide -solution •. -.Addition-.ot· 
,. '' ·\ . •. ' . ,: ': . 

la.rger.amounts:of sodium hydroxide eaueed the 
• ·• ·.. . •,• ,•;, • • •• • -;,.;,. • . ·. ,· . . ,· • , k 

:torination ot the sodium salt <,r diaiobenzene• 
. .. (. ., ' \• 

(4-oa.rboxyl)•morpholine -when the diasonitUn.salt 

ao14tion was added to ~he morpholine. Af'tElr 

the addition of the diazonium salt solution to 

.the mot-pholine, the solution was acidified with 

dilute acetic ,acid. The pink.precipitate 

•ettled "f'ery slowly frt)m the solution ,and 
•'·· . 

filtered very slowl.y. 
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The· d ia~obenz8ne~( 4-c:frir'Qoxyl) •mo:t:ph011ne. 
, , •• •M , • • • • • • l • ' . • • • r 

was recrystallized. from et11y1:a1cohol-wtth,the 
- ... · . . ' . . . ,. ·• ..... ,. ' ,·· ' . ·' .. ' , .. '• ,. 

fcrmation of' pink, micros~ppicceystals ~hioh 
. ' __,.._ . ' ' ,: ; . , ' ; ' ,: . :· ' ·. - ." . .,_ ~: . ' . '~ ' . . ·:_. \' 

:melt.ad.~ a~ -169°q. , ',rhe y-it.i+d. \vao 21.2 grams 
' • • • ' .. ••• • •, " •• • • :; • • - • ' .. •• "; .; '-: • • • .•. '·• • ,' •• • ~- •• j I> ·; •••• ' \ : • 

(90% of- the theoretical -l9.'\UO'U11t). f'-rom: 13.7 
• • '• ' • • • <• ' .. 0' ,•• : ) 0 •,, • , • ;_ ~, •: ; ,, d • ,. • •. • •• 

t!onibustion analysis :tor nitrogen f!!\Te the 
. : '. : ,. ·,- ,· . . . ' ' ,. ; : -_ . 

tollowin;; data.: 
' ' . . > ' . 

oo .. or nitrogen == 33.8 cc • 
• i • ' ; ,, .• ·•' ,• . 

'' 
Room temperature= zotto 

• ' ·• , ' • , l ,' .. _,.,. " 

:So.romet_rie ;pressure =. 740 mm. Hg 
. . . . . : ' '• . . . 

Observed% of nitrogen =·17•5%· 
• . .• .•.. ~- . • • . .. ' .. • ; • • . ·• . .• • ;, . . . f. 

Calculated$ ot nitrogen= 17.9,%· 
I ' ' •• .•• • • • '•• • • r. • • • ••,• ._., - • . • >" • • • • • 

The diat&obenzene•(4•oarboxy,l)•morpholine .. 
' • / ' • ' & V •••' .. ' •\ • -• •• '• • .. 0• 0 •, .. • •.- ,. • • •• 

dUuaol-ved with·. decomposition in glacial aeetio 
A .. • > .. • • > • , • •· • ••• • S ;,:,•• ').L, 

ac1.d., _the_ .~irs,t step _in tl:ia dp~omp<">?it~().ri · _:ls __ 

probably- analagoua to __ ~l:l.e oth~rs in th~_s ae1•ie_s, 
' . 

i.e. formation· or ~iazoniun1- sa.l~ :ailcl morpholine 

salt, followed by a deootnposition of the 

d~asonium ao~u~ion r_o?m t'.e~e:t"a.ture. 

It is stable in boiling water. In hot, dilu.te 
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hyclrochloric:ao14· the- compound decomposes with 
> •• • •• ·; • • • •. _. • ·• ' ' .., • . ,.' • • l • • 

the formation- ot -the- morpholine aa-lt'i and a 
··•· ., . • • . . • • ·. ~. • ·.. • • • ·t . • • ._ ••. 

substance· which melts: 1at ·"ato0o ... -. Th.t• 
' .. . . . . .,·• . .:, .,· ..... . . : _., ,. 

~:ub~~~n,ce- :me; ti~" ~t 240()(J wail . found ~o be p• 

ohlorobenzoie ,-acid-• .. , ,.- . .. . .( ,.: •· '. ,., ... '· 

3 .3. ~gr~- ot_,: ~~J~.o~enze~~•(f~,~:,:>o~~)~ 
• ' < 

morpholf.ne was d.issolved. in 100 10·., ot .wat-er and 
'" r .- ·.,• • .. ' " • " ,, • • • • ' ., t , •· ' • • • •; .. : • " ' ; d ;, • ; .. , . •" t : • . ," • ; • . '..· :,._. ,, . f .•, \ 

' 
with 2 drop• ot o.i molar. -•olut.to.na of -vdioua 

•.~ • · , ·:•r /.. :·• •. • 1 , •• : 1,_ .;_, • "'' r', ,•:: N ,'c.,. : '. · ,;,; '1•, • ~:: ,'.- ; •; • -;:; 1 , Z-; ·.. '' ·• • 
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Table III 

Action or Va:ticlua Cations on a-Solution 
... ' ',. ·• ., . ' - •'. '.'' 

ot Diazobenzette• ( 4 .. carboxylJ•morpho line .. 
. '.· . . . . . '. .. ·•' -,~ ... ' ,., . ' . . .. , ,. . 

oatton 
sn++++ 
sn++ 
sr*+ 
zn++ 
Ag+ 

Kt· 
Jfi++ 

1tg+ 

au++ 
1'4+++ 

Fe++ 

Pb++ 
._Yg++ 

-,Kn++ 

}Tg++ 

ao++. 
er+++ 

oa++ 

c,4++ 

:B:l++ 

:ea++, 

At+++ 

PrecUpitate- -· 
~-- .· . ·. • 1. '. . • 

heavy; white . 
~, • ~••- ;,. • ~;. •.'I . '••• 1 

!h~ ~-et ~,;a.~ 1~!'18 

!hi ~-e, g~a,.nula.r 

white 

:ll~_a.!7,• white 

none .. 

t:l~~ 
he_~:vlt · white 

brown 
brown 
white 
emal-1, . pla.t,1ets 
. '., . . . ' ' 

'7!mall, . granular 
'.• ' . : ' . •' '.. . . 

· · · eligh~, .tine 
., ... . ,, 

~~avy~ f'la~ 

curdy, gray 

granular 

White 

eurdyt whi;te 

g~~~~a;r 

t_looculent 
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Pre;earation of ll>iazobenzene•(4-ars~•_n1ct a.cid)-morJ;>hOline 

Reaction.•• 

Procedure.-~A- Solution· of 21.? g:i:-ams- (<>~-1- 11ole) 
.- ".' . . __ .-, -.,•·, ' _,-... _, .- ',· . .,. ,._ .. •: .. ·•.:• ':·· ,..... .. . . 

dia.zotized with anaqu,ous solution-of 7 .. 2,grams 
.. , .-, ."(; .. . . : .. -. . . . . - .. :· .. ~- . .. . ,. , . ...- • . .. . . ,~. r:.. : . - . 

eodium nitrite. When _the, arsanilio a.e.id was-
,. . .. . ' . , . . .. .: . . . -, . . •·· ' '' ' . ·- .-., 

oompletel.y di~zotizE1d• the ool.or -• ot the -se>l.ut•ion 
• • • , -- • • .' . • ' • '.: • • -- • . • ... • •• •, • .'· •• ••• ' • .,. .,-,, ,• ,, • • .• • • 

changed front an orange to (!, yellow cc.lor •.. !he 
• I • ., ,. •• •• ' , ,. •• , ••• ,• ,; • ,_;., • •-. l_; .' • :,' -, r, • /' , ... ' -, 

· excess acid was neutrali~ed- with a,. so-lution 
• , .:. . • . • • • • •• 1": •••. "- .;., ___ j''- . .; ,,.•. 

containing 4 granie of-. sodium hydroxide., 
" ...... , .• • . • '. - •• ' •. ", •' ·'. -•- . ' ,, . ·,. . . . : . , .. := ,' • • 

added to a solution of 9 eo.: morpholille• 40 cc-• 
. . . , .•· . .., .. . ... . .. ' '. '., . . ' .. ' ... . . ·, .. . . '-• . ' : ·. "• ... . . ' ' . . 

~t. ~_a.ter, and 4 ·gra.ms .. o_f Sodium hydl:'ol::id_e. . The 

separation of tit.e,sodium salt from this reaction 
. ., .. . . ., . . ·-· . - ' . . . . . ' ~· •· , . ; . : . , . '. . . .,. . - .,_ .. 

mixture was facilitated by the addit.ion ot 20 oo. 
. . .. ··-- ... .... , ... -·.' .. . . ,. ., . . . . , ..... - . •.•·· .. ' . 

of saturated asodiwn acetate solution.:!' ·A visooua, 
; . . . ,, .. - . .. . . ' . ' . ., . . . '~ .. . - •· . . . . . ,. -

dark tl~n solution was formed. The so.lution was 
. . . •··' ' : . , ... . ' . , . . - . 

allowed to ata.nd tor fif'teen.minutee_iwtth 
. - ·• . 

' The light tan precipitated sodiumenlt:was 
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filtered ott and-dried. on a. porous- plate•;·Som• 
_ • ··• '- .• • • ·· I I , . '1 • 

ot the eod.ium. salt placed- in- an ov~n:i-. ~t- 1,10°0 . . . '. . ' " .. •. ~- . . . ' ._,:.. . . ·- , ... ,. ' '• .. -·· 

darkened. slightly 1n ool.or af~er. tor.1/y"'f.ive 
., • .. •. ' • - ·. • .. • • -_ ' • . ,_. ' . • . . ·• <..; ' -•·· • ·,·. • -•- ·-, - . 

diazobenzene•{ 4•nra1i·nie ac:id)•mol."pbol,ine. was 
.: . • .. '•' . '. •·- ', : ..• ! . , ~- • : . . - - • •· . --~ • . . . ,. • •. , 

30 grams ( 80% qt the th~oretica.J.. yiel.d) ,. . ...... . . . ' . •' . . ,,. - ' . . . , . ,, ' . . . ' 

. , tr,ee ac_id-:was }•bta!~~~- :f'.~()J:D .the•: ~odiwn salt 

bf· dir:J~O~!ing. the -~.o_cli~- ~alt in_ :v,a~e~: .. an_d 
acidi:f'7ing., -The -free- at1tid. ~• _precipita:t~d 

' . . '.' . . ' . . -- . . . ; . •' . -~- ' -~ .... . '' ., ( . ., : ',. ' . -· ' '. . . ' - . 

in the f'orm of' .:l.ight--ta.n, oolored. platel.eta 
• • ' " ' ' ; : .. ' . , .. ,. • ' .· • •'·. ·••~•· .... , , •, . •·. ~," . •. , • .' • . :::.;,_.! -~:· • I 

which melt~~- wi~h- deoom.joslti~n a.t 179°0-· 
•· - • ,. . t' ,, ·:· • ·. • .. " '. • .,, . ' . . .• . ·; ··: ... ,,. • . ' '. t; . ' ; ' . 

afte~ reorysta.ll!za.tion f'rom dilute:-etbyl 
• , , ,, ·,~ ' • • • .. : t I ' •_, , , , _. ·• ' ,• • ,l . , ; , ~• ' • ", .. ·'; , . .", "/ ,• """ · ' • 

alcohol. The free acid was, practically. insoluble 
• • : . ·:· . ~- • . :,.: .. • . ; .. ' ···, .. · . . .• • :-: ,-;· '": ·. -~:... . ,; •'.; r •• ' 

in 1rater but waa_appreoiabl.y_eolub1e.1n - . . . • . · .. :. . :~ .. •,, ~ . .; ., .• , . ,,, , . . . . . .. , ' : . ' ., , 

methyl and ethyl , a.loohola • •. 
. • •. ; . '." < .• . " •.. ·.• • • ' ' ' :, •. ; ' , 

~,e,:er,l a.nal:r~.e~ __ of t~e a~di~ s~;~t, gave 
a. percentage of nitrogen lower than the .~ .. , . . . \. .. ' -.. . ' ,• . . .. ' ... . . ., , .. ,. '• 

oa;cula_ted. :peroen~&15e f,or thi,e O()~poun~_ .... 
However. a sample which had been dried. on a 
, ' '·"" ~- .• ' ·- ; •. ' • . • • . • ' . '' ,_; . . • ' ' .• ' ' . . •· • • - ,. • ! . ' • 

at eooo.gave, the oalculated peroentoge ot . . . .. . ··-·· .. . . , '•· . .. . . ' ,. , ..... 

nitroge_n. 01:1 ana.lys~!!• _ .. ~nves~_igation revealed 

that the sodium salt precipi tate<l. as. a. 

eyd.ra.te and analyses indicated that the 
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,' 

~ct~ate contained approximately- thl'ee m~1ecules ~;)_ .. ·· ,: '.. . '• .. · . ,·, ; __ " • -: ::·:- : .. · i'\•·-'"·':- -

of water tor each moleou1&, of· sod.iwn salt •. · .. ,.. ,., .. ·, :_·, .,. •:.• 

gave.the following results tor the a.ribydrous 
,< • ' ' • •• -~. • • ; ' . • • '• • I ,. • ' • 

,· '. 

soditUD salt 1 --. ' -
\Veight ot- sample = Q•l286'.gram :,. . ... ' -. ';. . ... ·.,,; .. '. ·-·. . . . ' ;, , .... 

oe. ot ni-trog~n = 15 • o cc• . " . . ; : : . " .. ·-:, . . . . ·, ·. •-: . . ' . '.' .' ' '·.. . . . ' '. 

Room temperatu~e •. 29oc 
. , , •, • . , • , ·• .• : • " • I 1' , ' . • ,. 

Vapor tension or. 1ra.ter-at 29()0 = 36.0 mm. Hg · .... ••' ·.- ···' . . . . . .. .-- ;, ; ··, ·,.; ··. ,· ,_ .. -\::· ___ ,·., .. "·,· ; ,.,: "'- ·,, . '. . . 

Barometrio prea•ur~ ••742.(; mm~ Hg 
·;·:·;·' 

Observ~d % of'. nitrogen = 12-5,%: . . ,· • • • • ' ,,: ' • :-.·· ' ,. .. • '·. ,t, :/ , 

Oalcu_~a,te~ :.%.·.· .. o(. '.li~~ogen.=·12.5%:· 
.: The free,,acid ,:,a.s,etable in bo.:i.-1:ing-wat·er .. , . . ... · . ,. . .,·:. , .. ,; ·. -· \'. . ' .. · ' ' ·• . , .. '... : 

but was deco:mpoaed. by·:acida. The.- free acid. • ' .• ,. • , •.•. ··- ••. ·' •• , ,., .. _, -: .·- ; ... -· • ! ,, 

t_orma<l insol~ble -sal~s .!7ith. all of': the. heavy 
meta.le as eht.'>wn in Tabl.e·IV. 
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·Table- IV 

Deso:tip_tion of Ine~lul>le; l3~;J.~s: _:B'~-~e~ ~JrjJ~~f o~s.- .. , · 

With the -Sodium Sal-ft of Diaz~b8~$8l'U!~k~~ar~,;nio _aoicl)• 

M~~~-t>.~ine·. 

oa~.ionz 

sn++ 
''· 

sr++ 

zn++ 
Ag+ 

xt 
,Bl++ 

+ -Hg 

ou++ 
Fe+++ 

:re++ 

Pb++ 

Mg++ 

Mn++ 
Hg++ 

oo++ 
Ott+++ 

ca++ 
Od* 

Bi++ 

Li+ 

Preeipi tate, . 
. ··;.•-' ' ... ··· . ,' . ·•. 

sl.ight• :v,hite 
-- . -· . ; • ... • : . • .. , t . . " 1 

: Sligh', /1'~-1 te-

very .-slight ,-white 
;. . ·'· '·· ,· ·-.... ·, ', ·- ; . ' ' ' ' ·. ;_ • ... 

_ f-loooulent, .yellow 
: ~-- .,:· ': .. ' .-·' .. --. ·<-'' ': · .. ": -· : ... ·. . ' 

(!~~ta.1111:1, I!;. whit• 

none-
f-loeaulent, brown 
••l'•••' ,•• ·, ·•,·•· .-.' ·:.,' 

. S:~~9¥: .. 
~~•en 
red-
grey•blue 
"" ' ' '' ' 

white · . ...: -.. 

. _s+ight,. white 

brown 

yellow 
.. --- . ,-. 

-~i~. 

heavy, gree~ _ 

elight:t white. 
'" . . .... , .. - , . . 

crystalline, ·white . ,, .... 

heavy_; ,.,11:~te 
slight:t yellow, .. '' -- . ' ' 

white 
none 
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Preparation or·: Diezobenzene-( 4-suitonic acid)•morJ?hOlint 
. . : . . . 

Reaction ... -

Proaeduret--•lfi.neteen and o:ne•tenthgrams (0.1 
. ·- • ' • . • .·.; •• '' ' . ,: •. '.- ,, .- _., . \, _,.: • . . t . . • • 

gra.m mo l~) c,f sul:ft1:nilfu ac i4 : wo.s added. , to a, 
., ' ., • •· . ,, 1 ·' ·• ·... •• . ' ,,; .• :..:: . ', 4" 

solution of 25 cc.- hy'~rochlorlo ae id- and 50 oc it ot 
'·• . . ' '', . " . , : . . '• •' , ' ' 

W:~~~l"_• ·t The o.min~ was. d!a.~ot i zed.· J:fi_ ~lie )i£JuS.:l 

manner. The dio.zo ttnhydride separated• in the-
• • ... ,. ,· ' •• • ,.. • • • • A • • • ., • • '• . ••• : • : • : .- •••• l.··,' '· ' 

t,orm of r,ine, v1h_1t·e needl,ea •.. ~he. d.i~~':'a~,:r·~~.•: 
waa filtered oft· and:mixed•with.20 eo •. of' water • 

• • . ,., •• • ' • ,. , ·.' :.· • ;, ,,, •· . ; . .- • . . •' '-':-. . . ... ·•.; ... .' , .. ;. I ; . , • ,- . ; ~.• ~• . ~- •. , 

To thie solut~on-- 9 ... cc.,,ofmo:rp~<>l1nEJ .. ai;ld-30;·CO• 
" · ·• • , ·, ' •· , · . ', '· -· · • ·•• 1,---.•,,,,. .. , · •· · •· ·,r.' · •• •· • .' -·• ·•··· •" • , , · • · • ' '' • r t 

I 

of a. satur~.ted: sodium t6eta.te ·!3<>lutiQ11 was.added. 
•• • •~ • • •, •' • I 

b_enzene-( 4~8':l~fo,i~c a.e:id) ~lllo:r,_ph~,li~e'.. !ff:\S, :f ~:l-:~e~~d~ · 

f~_oln t~e s~_lutio n. . Th:l. s~~ium ~.El.t~ ··!7_aa 7:~crrstall• 
ized fro?it . a. 50% ethyl a..loohol. solution forming ~. ' , ' - .; .... , ' . . '•- .. ; ; .. ;· . ••·. ... .. ;. ' '• . : . . ' - . . . . , .. 

white, crystalline needles., 

Analysis of.the &odiwn salt ·for nitrogen 
., ' -~ .. . ' . '·' . . . . . ., ;.'_ ,_: ; .,. ,. ,. ·. ,_ - . ~. 

b:, the combustion method gave the following 
results, 

Weight of sa.mple = 0.2001 gram 
. . . , . 



58 

R~o~_ temperature ·• 28_0o. 
Vapor •tenaion· of water- at 2S0c = 2s.1 l'lll11. Bg36 

... .- - ,- '•· .. - ,. .. . •· .. ., .. 

Barometric •pressure = 738 mm. Hg·· 

Calculated of' nitrogen.• 14.37', • 
• ' ' - '' .. ' • • ' ' • • • • • . . • , • • . ~. •··. ·, • ! • • 

- An attempt was made· to._ pl"epar-e : the. free• •acid 
' .. ,' ' '. ' . • . • ' .-• . - . ' ·• , • • r ' .• :'. •. ·.• •' .. . .. . . . • -. .• •.. • . ' . . ' ' , ,. 

by neutralizing a concentrated , aqueous· solut·io-n - . - . . ' . ' ~. ' . . ,· . •, . . . . . . . . : ' ' . . . ' - . ' ' ' 

. . '. ,. 
I •' ,!, 

a.oid was too• soluble• to be, isolated •. . ...., . . . . . . 

Three g:tams•ot-the sodium ealt ,raa_disaolved 
' ','' ,#. ·.• - . • • • ,~ •, ' • 

in -100 co. of distilled- water, •and.--va;i~ua--ea.tions 
1 ' • ", I • • ; ". ,.· ',• , • •.' •,' • .. ' ' ', 1_· • 

were added to sma.ll:-aamplee ot- -this solution. . ' . : : . •. , . . ,. 
These results a.re given in-Tab-le -V• · 

, , ;, • • ,, ·., • . • r 

An. attempt was m~de to .. prepare the f:r-ee acid . . . . ' . . . . .. ,, . . ~- ' ,, 

by add!ng the diazo .. anhydride -t6 ·morpholine ... 
• -· • ' f - • - ·-- -- • • • • ' •·.' • • ' • • •• • , ' • . " • • . , . 

.A:.ppa.rent.ly two precipitate• were formed., . These -
• "' '· • • • • ' • • • • • " ' • • j. • • •• ,· • - •• • • • ' ' •• • .... .. '• ... , ' • • •• 

preoi~:t:tates :w.e~e ,'·_eepara.~e~ into two :P~rtions due 
. . 

~o. thei~ difference in eolu:t,i~_it;r: ~n et~~ 
a~co~ol. Th~_ p~~tion · of th~ preci.pi~.a.te. :W~i.cb. 
was least soluble in etbyl alcoh~l, wo.s ~ep;tral 

• •. • , • ., • .. . •• • • ' , . • 'I .. ·• • ,, • ,., 

to litmus, and.decomposed a.t. 122°0 in a melting 
• •• •••••• 'I ••• • 

poi~t_ ~ath~ I~ .aJ':p~aretl to b~ _a m.ixt~e , ot_ a 

salt and some unreacted diazoauhydride. The 
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sa.ltmay ha.ve been torined by the:neu.tr:a.lizatfon 
-· . .,.- .. ·.. - ' : ' . .·• : . . _- . . ' . . «,' , ... ,, : .•. i< '' '. -

of,.the f'ree. sulfonio- ac.fd by, morl)iioli1te.,,;•The-
... - .• ·' .- ,·. ,. , .. : .. ,. -.,.. ·. '. •.--... . . .-· '•. ,· •· .·.,.. -, .. , 

?/:a.a f'aint:ty •· ao ~dt•:c and reo9"St:~l1~,~ti:<>~.: ~rom 

e'tby'l alcohol gave amallt whit~ _plateiets.'• 
•• ., . • • ', • • • ' ,,. < • '. • •• '. _.. ·- •• '· ' ·_., • ' 1.' ' . .- •. • \ • 

These :platelets were s.lka:U,. so.l.ubl~:;. water, , , 
. ' ' .,,.. . . ,. ·.-., '· ,_·,. . .,_ . . . .. . ., ... ', .. •; 

·aoliible, ·and soluble in alcohol'. I# a melting 
., •• •' ·,• '. • .,:' ,. . '• ; ' '. • • ,. ' :·-,_, I ··• • • ·, •-·:.•,•, • .,,·. . -, 

poi~~ apparatus• 'theae. plate.lets darkened..'-tn 
. . ' ·-.... I . • : • " ,._- . ·- .;. , · ... ' . , . , ': . . .• ·, , . 

color at lf;0°Q '~~d. deoomposed • at· l·71°c . with',, 
, ..... '• . -~ ' . ·' ' . . ' ' .. ' ' .. ' ,, "" . ' . ' ,,, ' '. .. ,, . . .. ' -. .. .. . . ' . 
evolution ot. gas •. : These oeysta.is wet"e believed 

• • . ·• ·I . . ' ' . ,· , , , ... ·•: ' ' 
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Sait · of 1):l-2'obenz~ite• ( 4•'1ulf' ~nie: ·~el J.;.~9.!r'J>P.:O line 
~- .. -. ~-.. .. ' . . . ' . . .. . .. ., " . . .. ' . ' . . . 

Oatiori 
sn++++' 
Sn~-

•• ,L 

-iii+ Sr -

zn++ 
n,+· 
)Ti+++ 

r ··•. 
A.$+ 
ou++ 
Fe+++ 

Pe* 
-Pb++ 

Jig++ 

Kn+++ 

}Jg++ 

Ba++ 

Bt++ 
Li+ 

04++ 

ca++ 
ar+++ 
co++ 
A1+++ 

mt4+ 
Sb+++ 

···p~ecipiiate 
. . . ,. . . ... .. 

slight~· gela:~h1~us, _ ~hi te 
. .. •, - . . . . . . . . ··• . . ·. . ·-

s i ight-, - . 
. -. . . . . . . .... .. -· 

i!JP$ • whl t,e . ne~ct;iee 
none 

g~-~:···· ~; 
wh1-te needle• 

. ·._ -··. • ... ·. q. . ' '. . . 

_none: 

whlt~•-~"•talline 
• " ~-- . . i . . .. ' ..... ' .. ·;_ 

t1oe.cu:1ettt, ,,tied-.. ' -... ;, :. , ... "- ,, •· 

none 
-none 
none 
hea'f7, white, oryatall:f.ne 

·• .. .. .. . ··•·--:· .... ,. 

none 
none 

none 
_none 
'. . . ' . ' '. -~-

norie 
white , _curdy 



CHAPTER III 

:PR'EPARATIOll OF SOME JS,EETAZO OOHPOUllDS 



Introduction and History 

This cha~te~. is :the resul:t•; ot. ,inv~stigation 

begun with thepurpose-of'.determiningthe-
,--, •··, •. ,.,.' , .. , • •. . . . • • •. • I• 

feaei"lilit:, ot using liqu-id ammonia _aa a, solvent 
' ..... ••. :·,. .. ·.. , . . , . ·.·; '. .: . ' . , ',• ., "'' 

for- oarry:f.ng out the- reactions the,t- are- typical 
' • . ' • . ' .. ·, -·· • .... • . • ' <... ,. .., . . . • ., . •.·. • . . 

compounds were form~d on adding. -ciia.~0111.um- •~_lts 
. .. ., ..... , . - , ·'' . . . ... ,._. ,.. ••, •' . '• .... 

~.o liqu~d ~~nia _so a tew of thee~. o_OlilJ>ounds 

were investigated •. 

. Griess37 . examined -the- action- -ot- ooncentrated. 
. ' • • -. ' - : •. < . ·:• '· ' . ' ' 

aqueous ammonia on phenyldiazon:lwn nitrate·• and 
. -•··· ' •; ., ...• -·.· -.·.:-·-~-:' · . ._- -, .... ·- ,_., .. ,_. : : .. '< -~·'':, ~--_ •.. '~- .. _;,-.,~ 

obtained ari .extremely'.• unstable- ce>mpound- which 
:' . . :·, (·.. • . ,; • .' ·• .:', '.• 1, •· • .-_ _.. '. . " . . . -• . . ;". . .' .-_-. '·' " • I 

deeomposed ·1nto.-phenol,--·an111ne,. a.~d nitrogen • 
.. . . • ~. . . . _;, . .. . -- . .. "·· . : . .. . ·. . . . ·• . . --:· '· ... , . .. 

J{e was una.~1e· to -identify the substance due to 
... -· ·.·· '·· ··•· ·,_ .. • ·.··• :· /',; ... •, . ,.· ... . . ·,• ·; /" ., . 

inconsistent. analyti<uil- data •. -
.. • • .,.. r- _. • ·•. .. , ., ., , • ·•· • 

Many years la.tervon trecbman and Fr~benius3$ 
. . ; ' .,. ,. .· .. , ... ' ' . '' ,··.•.•·;,.• ·. ·.·· .·: ·.' .... ·.-.:; ...... 

repeated the·· exp~riments tit Griess and found :that 
' • • ' • • • " • • ,, •• .. • _:' ·_,.'. • • ' ' •• .-. w ••• • ' ' ' ' • - . • ., _. • • • • • ' .,. .. • ' .. • , • .- •• • - •• 

'the substance• whioh'Griess was unabl~_te>identity, 
' .. . .. , .. '•, ... . _..,. .,. .. ,. . . . . .. . . . ." ". . '.,. .... •· .. . ' .·. .. .. 

was bisdia.zobenzeneamide, the rea.otton . proceeding 

ae follows--
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T1:1:ey pre:Pared-. bia•p•d1:azo_toi,1amide·. tJ,-. the 

dropwlae addi tlon of a.. conoentrat-e':{ p~to,l.)'±di--
.' - .. ,.. . . ... ,... . . ' ' - •. . ' .. · ....... 

azonium chloride· aolution,--prepa.red-: f'rom.-10 .grams ot P• 
.. ... • .• . . . ' • • ·•. t· .: • • • , •. · -. . ., ., ., ' ' • ,, • • ·,. ' . ·, •. : 

' , 

toluidine, into soo~gra.ms-ot aqueousammonia ot 
• , ,. • .,. . ., • l °" • i .. • ... • . ' • ' ' 

specific gra.vi'tiy o.aa. -They recorded the .. 
- . ··• . " ,.. . . . •._, . . ,, . ' ' ' . . . '• -· ~--. ,, . 

formation of a. yellow <s-e>1qred. m •luti-011 wh-i-eb. 
• ' • ··~ • . • • ,. , ,_. .• • ;. • •• .. •• • ' • ; . • . ,.: ' •. ', ·,- •· • ' -!' '· w • t . . : 

evolved gas relatively easy and tormed~ a y_e-llow 
........ , . ··• -·. ' ·,. ·.·•·' -.• ,, ... ·, ' .·.·,,.· ,,· ••:' . ·.' ·:, _. 

precipitate. They- obtained-2.5-_grarns. of the 
. . .. .. ' - ' .. '• ' . .. ' •·; ' . . ' .· ' .- . •' . .. . ' 

It poseet,sed . aoid.- . 
.' . , . '. . ·r . '· • ··.. • . 

ehe.raeteristios- -iSo ft .. was purified by. digea-tion 
•· .· ·:·' •·· ·•.'. . '' •,·· ,. ,, .. ,,, .. •. ·.•·- ,,. . ,, .. ,. ,··,• .. , 

. ., ' •' •·•I':•'.' ' ,.·• 

with warm• dilute sodium bydroxicle-~ '.· Far __ the---·--
• A • • 0' ,•,, ~' • '·• > ••• • •; •••• '\ •:. • • • • • •• • ,a ' • > • • f•· • •·,' • •• •' ' C • .• • •• 0 

It • ." ·, • ' •. •' 

analysfa, it-,wa.s- rcr::·oed. O~lt of, ~oetone eolu-tion 
''.. .• .. . ,, < .:,··· , • ' ·,. ' •. ,; .... . . ···,,; •. ·,.·- ., •· ,, ' • 

by :means o:f'.· ice water. _For oom'buetion•-anal.ysist .... 
,· • • • ... < • . • : • .., • . • '. .- • : ':·· • ". • ' :,- • • .. , • • . . ',. ·)- ,.. • • • 

'' 

it . was mixed with. large qua.nt i ty. -9:f'a oopp~r: oxide 
• I ••• ' . , ·, •· I, : •· " - 1· :• i . .., '1• ; : • '. ' . , , • . . • . .I! . ; . , ·_ •. ' ' 

and burned in th& usual manner., They -.reported 
'•. t" • • , •., ' ••. ,. •· i "•, •. . •' '• I • • t . • •., . -., , • , . •,.• • • •> ., 

that the- eubstanoe was.formed as;el10~-'~eedle8 
• , •.•, .. v ;:•.;~•.•••·' · ,· f<·' '.'·••, •.··} •.·• .• · ~_.,,: • ·-.. :. •··~•••I':'_:,.,,',; .. , 

from,- acetone by means of' water:. _a.nd exp'.Loded at 
' '. ' . . . . . . ., . ·-": "· ,• ' . . . ' . . . "' '• . . . . 

82•SS0c in a melting point a.ppa.:ra.tU:s. 
: . •' . , .. .• ···' . ;-··,: 

The equation f'or its decomposition was given 

' ' u . 
·CU3 qfJ'I N;.'JJ·W-N:"' CiH~Cfl•3 -t H,l. o--... C H3.c, ll,ol-t-t CH~c, H'I NH~ + l. Nl--

In this investigation, the same product 
' . ,, '', 
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waa f OJmtea when- solid diazoniurtf sal'ts; were added 
. . . . . . . . .. ' . ,. . ' . . 

to anhydrous liqu-id ammouia. •. · The• yl43ld,s- or 
.. - . . . '., .. ' ;-·, , ' -• ' :•· ·. . . ·-: ; 

pentazo-c,ompound .,rer,e•compa.ra.ble to those o,t 
, ••• •, ,._' • • ' ! .•• .·• f;,1:,·., ·. ' 

. -~-o· 

: Peohlnan.~ and _·Jr~obeniua,Ze, 

I, 
The first step involved the- prepa.ratiori'- ot 

. ·. . ,• . ' ; " : ... .. . ,. . ' . -. - ' . ,..,. . . 

J>~re •• _a~_lid ·diaz_oni~:.!l.a;t,! .s~ve]\"?,l-n1e~~ods 

•<tr•.• tried in the preparation <,t the-• so-lid 
. : ' ' . :- .. . . ... . :•.- - . ' . . ': . '- ' '·... ,·. ' . ' ' . ., . .,. '' . _, ., ' .. •· - -.~ 

dia.zoniwn salts and. two . of'. the- methods .. were 
• . ···' • •. ·, .• '1' 

found to give nearly, quantitative ·yields• ot 
. .• • . ," •· .. - • • ,~. : •.: , . a , '. ,. •- . •' '• ,· ·' , , • • • ,, . '•! ,. ~- • , • 

solid es.it ..... one• ot these- l!lethotte- _eeqtlired- .. ;. 
,., .. , -. ',· '. •- . ' . ·. ·., \. .- ,._-··•:•' .. ·, .• \ ... 

isoamyl. nitrtte and.the other required ethyl 
··•' .·.,,. ~-- .· ,,,. •. ··_' - ·.",., _,, .. '- ·. - . ,· ~·. '-·,. ·,. , ·. 

tso_e.m,~.:ni tJt:t ~e '!fS.S p:,:,-.epar~ti: lly anlra~ctap.t:ai;lon 

ot · the, method of . Noyee3~ fox- n•buty-1 nitrite •.. 
• - #:I , - t. ',, ,, •'•,- ",, 

380 grams (5.6- mo:1es} ·ot o.p ... ;sodium nttr-:1.-te and 
.... , . . •' •- '. ' . . .' . ' •, . ' .... ,. ,;. ". . ' ·~ ',: . . ' ·.: . . ' :. . .. : ,_' ' : . '-

1.5 •liters of water· wet-e placed . in' a 8 liter,-
. - . ". . . .... ., ·.-. ' : , - . '·, .;, . . . .. . . ' ._ .. ' · ... , ' ' . '. •·. .. . ' 

~hre,•ttE)oJ.ted; r!)~_n_d_-~o~.tom~d. ;1a.sk• ti.tt.ed with 

a meehanieal stirrer, a..separatory funnel 
... ,.. - . ' ' ·- ,.. . . . - ·. ._, . 

extending to the bottom of the tlask1 aztd -a 
•.• , u •• • ••. , , • • , •• , .• • •• • • , • I , .. 

thermometer. The·f'laek was surrounded by an 
' .. . . ., ' . .: ' . . . . .. ... ·- ; . ., ... . . , .. 

ice-salt mixture, and the solution wa.a stir.red. 
- .. , .. 

until the temperature reached o0o. _ A mixture ot 

100 eo. ot qter. 136 ·oe. (250 g., 2.,5 moles) ot 
•• ' - •• ~. • , ,· • ·• ", • • .. " " ... ,, '.• ' •• .. J" 

eonoentrated eulturio acid, and 545 cc. ( 440 
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grams•. 5 mo lea): of -commercial.· isoamy-l alcohol•· 
' •· ., ·: • j ' I , ( • ' • • ' , + ~· • ' 

was cooled to o0a and by means- of the- s.eparatoey 
.·' .. , . ' ... . ' ., '. . . \ . . 

I • ".I 

tunnel was intr~duoed • alow!y beneath the _s-u-rface 
. . . , . . . . ' . . . . . ·, . . . , . 

:,,;·;••. ' 

of the nitrite, solution, with- stir-ring.~ The, " 
. ' .•.:.· .. ,. . .. ,.·• ·.''! '·: ' f .. ,• 'f •; ...•. ,_._. •·.· . 

alcohol solution was added-&lowly enough·so that 
, , · ., , •. • , . ' I · • I ; ' ·, . ' • ' • . . ' 

practically no ga.s- was- evo-lved. and the :' 

tenJp·e~~tur~e :~:~~i;~d .~t ·_ :1 i0 ~ ~; · This< ~equ:tf~d: :· 
., ' ! 

. ~p1>ro~i~a,tely' t\!'o_: hours• ~h~: :r~,~lt i~g: mi~.t~re 
. . 

was allowed to atand -in the, icua•sa'it 'bath- unt-1-1 ...... 
. . ·, , . . - . . ·:. . . ' . . . . ,'. , ·.. . •.. . ' 

~t _s_el)a;-a.t_ed_ ;int_o tw~ :~1'~,;'••· The_ Js.o~:1·. •n1:t:r~:t• 

layer ·· is separated byr:111eans- of a· separatory. funnel t 
, · •. , ,- , ' ' •' ,': ' • •• • • .. ., . : • ,•. • .,. :. . ' . • : ".' I • 

washed twice with-50-cc. portions of--a solution-
, .. . ' •. '. . '. . , . .. ,' ' ,•. . . . . . . . . . .. ' ' ... : ; :,; . ' 

containing· 2- grams of. sod-ium carbonate and- 25- grams ot 
• '·. • • • :· ,~ , ' ·, _ • : • 1 • ' • • • • f . ._ · • • '. · ',. ' •· . ·• ' , · • I " , · ' ' 

sodium chloride. It .wa$ then dried ov.er,, _a~droue 

sodium eulf'ate. 
,. i,.· . . :· 

Ethyl nitrite: ~as p,;ept1red by. the. method: ot- --
·- . .. . . " . . . '. . . ,. . . , -,: ., ' ' . . ·,' . . . .. 

Semon and Da.were1140, Two sol~tions wete-prepared • 
. ) . I , , '" ',, I •.," ·•,,• ... ',.• l ·, , .. · •. ', .• . 

Solution I contained 620 grama {9 moles) of. --
' • , ' ' > • ' I ' ; • • • • • • w • • • • • •• • • • t, •• . o • ~- • , 

sotlf.wn ~i trite·~ 210 ~rams . ( 4~~~~ole~) 'rit al.coho 1, 
'··.. :""', ," : .'•. •• ; __ ···,·~--- J :--:: ~-. ' ...... - ,, .. 

and water to make &'itotal 'f'<>lwne , o:t 2~5 li tera • 
. ' . . . . . . . . ·. :. : . .• ,, ''. . . .. . 

Solution II containecl 440 gram& ot au.iiur:lo acid 
: ·:·,,•:: . . . ' ' ,, ·,··. ,, .... 

ancl 210 grams ~t alcohol• diluted ~ith:Owater to 
• ,, ,., .. , • • • • 1 · •. • • ,. -~ • • • • •• • '. • •. --~ • 

2.5 liters. The et~l nitr'ite wae geri~rated.in 
. . t .. ' , " .. :· : ' • . . • . '. " .. · ' ., . ' ... •'"' . • : . • ~. 

, f , . , ·:_. 0 1 ·: ' 

gaaeoue form by ~llowingao1ution:tII,to·t1.ow into 
I • .• -~ • ,e.-.,,, . . • ., 



C>'llution 1. In sOD1e caeee the ethyl. nitrite- gs.a 
-- • - , - -· .. . ._. ·: .• ··,·' ., .. _ ' •• · ... ><·.· 

was- condensed and ~dded to the so1ut-ioti: to be 
, -.... '···• . . . ,·· 

... diazotizedf and f.n --other caees-,-.t:he. ethyl 
,_ - • • • • • - .. . • • . > ._ -. • " ', • • . : . ': . ' ., •• 

nitrite waa bubbied.1nto the amine solut-ion. 
•·r . . : • ·."•, ;, ' , . ~-•, 

The- method used .moat. commonly i;t• the--
- • . • ' •. ,.',- .- .,,. ! • ; ••. . '•' "' I,• 

preparation of the- solid di-azoniUD'l,<:8$;lts,. was 
• • ., - ' •• : • •. • ., i ·', • :, ' •• _. ~:- ' ·_.' -, ,. •:··(i 

·the· tnethod suggested fn:Oohe~•s:·"The6r4;1t:loal 
, .... _. . .. ' ' ' ; '"'.. -._ •, ,',• ·:,·, -··:_····' .. - '·• 

Orgarti_c CJlem~st~-~ ,_This • niethod~- _4es:~i.~.P?~d- : 
·. ' - ' ' . ' . . . ·. · .... ,, 

tor the preparation--o:r solid pheny~_ ti:la.zonium 
••• ,, ,, • •', • 'h .' ,•, I• •• •• •,,-_, • •••;,•, • cl' •• •.-,,•; 1• ••:· 

sulfate, is as ·follows:- .. 15 grams- ;Of:· anfline. 
• •• • ," •! .• ._., ·-1 t .. . <. . , .. · ' . ·. ' ·• ·.' ·. ·,, .. ·-- . 

The --alcoholic solution .of. a.ni-line- oulf'a-t·e'-, -ia .... ,.· 
• , . ; • .., -!-,'&:"1' 

cooled to,35•, and 20.grama-o:t-axnyl,.nttf:1,te• are .. .. . . .. · ·.• .. ,;• .. '••. . ,,..... ' 
' I' , .. 

~hen _s~owly added. ~l nitrite 1e_ ~d_ro9"~et 
in presence of· Gllli'.urio acid, and fa: the.J1ource 

• • . . ·• ; .• i ," i ; • . . . · :' ·.' .. ··. : . . ' : -,- '·/'· · ..... :',' ·- j' •• ' 

ot nitrouaaoid. If, after the.addition ot 
' ' ·• . . . ' ... .- :· ;· •. .. ,· ·•. . .. ' ·- .· . . . . ' . : . .... 

aniyl· ni tr_i_te, tlle ,l-~~-~~d .. ia ~oo~ed Jn !.~e_,: ,, .. ,_ .. 
mass of' crystals separates •. which is the .benzene . .. . .. . . . . . - .. . ·~ . ,, . ' .. ' . .-,.... . . . . 

die.zonium sulfate. It ·is filtered and washed 
., • ' • • • • • I • a ... • -~ • 

with• a. little alcohol.• In tbi~. i~restie;ation, 

isoan,y-1 nitrite wa.s used in place of a.m;rl 
·- ' •·· .• ,: . • •·.-•.> •• ., ..... , 

rtftrite and etherwas added. after all.the.ieoamyl 
.. . . . '. ·•: '.•-·. .,•,~. ··>•t·~ 

111tr.ite had been added which wa.e found to increase 
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the yield of. diazonium salt •. 
. . . ..... ' '••; ' .,. 

The ether me:tbod used. for. -the: preparation 
'·. .. . . .. . . . · .. : . ' ., .'· .' .- '. . . ,· . . . . 

in a mixture ot 30m1 •. g.taoia'.L a.oetio;'acid and 
. -~. ' . :.·. ; .... ·._ ··: '. . ' . ,,' ··. ' '. t :. ';" ) . • : ·'. ': ': .• '.: ~- . ·. '.• -·'" . .'.°'. ; ; -~ '. 11, ": ., ' ' ·, • 

· 30 nil., anllydroua, peroxide f"tee- d-iox~e:._·· -The; 
; .• ,,.,_. •.. ·•· ·••<,. '! :• ' • \, .,., ": ·./ .-,,.·. •. :·· :••1::•. ::,•!_,,-::·, .. v! .;' •· :• ·,_ I 

mixture is cooled in an foe ... sa.l,t . miJCtur~ .. 8.Ild ethyl 
' ....... ·: , ·,, . . . .. _. r . :, . .. ·: •. ·• - . : • < : ·: '. · .. '. : ·. ·: .. : . :·. ; : ; , . . .• .---; '.' .. : :· :·. . . -

nitrite bllbbled. in-:unt1-1<a11.:the aol-idhaa-
""' ; • ' . ',. ,. , ,. ,• I '.• • ' ·, ' '\. 

d~s a.ppeated. The:' _c<>ttipl:ete- ~i~z~t i~~~l~~'.· ft. t~e · 
lqdrochioride o_oincide~ _'Wi-th-. the- 4i&tapp·ea.:ranee .:of• 

• i ' ;.•• , ' ,. • • • •. ,' · '. · · ' · ..• ~·'' • :: •:;.,. '• _.- ., ' '. ''":' , :-• .' ,' • • ' ·1: ' "·" ' · .'.; ·• · • ••· •' 

ethyl nitrite.,. Instantaneoua- colorat-io~ of., starch• 
" ' ,. • • • , • '., : • ' ' _.,. ' ; ; > • • ' • ,;• : • '. t • . ·. ·, , . '.; \. ,•·. ~-- ... , ; I •,,. ! •: ,,. : .. ·•,; ; : ' -~;·· •. :,· I : . '• '.' .:,'-,'• . • 

potassium- iodide_. pa.per_produoed 'by-). drop of .. , 
. . .. , ·•,• ,.,~ , •: <I .- •: ,· ,• , :•-.:·.:, :•.\I••~ . ~-,,:,:( "·• 

eolution ·shows·· complete rttaotion~, ·150 ml. of .. 
,' . • : ; ". > ,.' . , ~, ' '0 ' ' .. , :, , 'L' ;· : . ; · .,, ·; • ) < , .', ,':·'• •" ; "i" •; ,' ; •·· •:•,. I ' · •. ' \' 

dry- dioxane at room-temperature- ts .. added'in-one 
• •, - • •., • •• • •, ., :•. ,, ; '~ <• < • '< 1' I,' ',. >," : •, '." •,. ;•' ,,•• :,: . . '. •:: ?"'<.•,I • ' : •, ':• •\ , •:" • 

portio.n to the. complet~ly ·diazo-tized so'iutton 
·, • •. ., . . : :< , _. .. ,. . - • , r . . , .. . . : .. ,: .· · .... -. : . :·: . . . _; .. : . 

and the phe:oyldiazonium (Jhlorid.e precipitates 
•• , •· . • .· •· • ,·•. •• ,,. :' • ' ', :·.:· .,· \•::··:, •. · .• :_ ·.:•.-- · __ .•;,: t 

out. The. solid. is filtered on. aa:suohnel' and 
• • ' f • •• •. • • '; •.: .' ;" • •• • ) 

washed twice with 2•25 ,c. pprt.ic:,ns of dry 
. • - .. , •. ' ' ' . ·':. • . ·: :'~.. · •. !, '. ·• ~- ··1 .· 

dioxa.n&. The yield ot dr1 salt ie ~5% ot the 
-- ,,. i'' -·· ,•. . . . . . . . 

theoreticat. yield. 11 
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EXPERimm.'AL 

I.n· a- :pre:Lim_~nary- :tr-~al, on~_gram c,f ;8~~14 

phenyldiazonium Sulfa.te was-•plaoed.-in. a Dewar 
. ' - . . .. . . . . . -.. ' ,. ' . . . . -. - ... ' . , ' .. 

tlask and e.n- attempt was made to condense,• 
,. . .. . . ' ' •, ···:. ·.·• ;, ... 

liquid ammonia in th!;. f'lask as it, was. rflm_oved 
. ' . . . . . . . .. -· ' . " . .' . . ' •.. ' . . ·', '. .• . . . 

trom_ a large• amnio~i~--o;r:linder., -Howe:,-.e~~- ~~-::~he 
first. drops of liquid-ammonfa_came. in contact 

• • ' . • - • . • '. . '. ' ·- '., ,. t '. ''' • 

with the e_o,:Licl -~·fazonium sal:t·,. a.:vtg~rou~. 
explos_ion. resulted and the Dewar _flask waa 

shattered. 

Another trial- was -me.de -in which small 

quanti t:f.es of phenyldiazonium sulfate. were 
• ' . ~- ,, . ... "' •'• • ' •• ~. . . . ·-. ' .• . ·i ~-. . 

added, by means ot a EJpatula, to -a Dewar ·flask,-
. . . ;, . . ''. .. . ' •· .. ,-. •· . .. . ·' ·. .. . '. ,· .. ,-. \. ., ·• .. '.· ' .. •, . "-

f 1 lled wi ~1.1- liqui~ _ammoni_a_. ,~ ·ytgo~o~!a reaction, 

cauaing much spatterillg, resulted on addi-t-ion 1J.f: 
•• • n, • ' -'"' - • • •• •·• ••,· i; • • •O •• ·• 

of ~he _ sa~t ~.o. the liqu~d.. ,annnon~!l.• . _A, hea-vy 
pree:tpitate settled to the bottom of the flask. . .; . ' . ... .-·. . . . . ' 

Small quantities or .the diazoniumealt held on 
..... . ., . . ... . . . . ' " 

a spatula o,rer the Dewar flask would turn.dark 
. ,· . .. ·. . . -. , ... , . . ... . . 

brown and sometimes appeared .as it it charred in 
.. , .. . . . ' ' . ..· ' 

.. ammon~_a vapors~ on standing, bubbles ot gas 

evolved _fro1!1 the preoi_J>i tate which had 

settled to the bottom of the liquid ammonia 
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solution. The- precipitate- was- -fi-ltered off . . . ' ' ' . . . . 

-and any . inorganio . salts were removed- by; 
• •~ • • • • •• • • • > • • l < · , • •·. ' < ' ' 

ext~_ao~_io~: with wa:ter .•.. :T~~ ~iq~fd. a.mmon_ia 

filtrate was allowed ,to evapora.te-_and: :thEF 
,. ·•··. • •. . • ' '·•·1>•·•. . . . •. ' . : . • --, ., • .. 

previously filtered -trom- -t}?-eesol.µtion•-.-.7:hie 
. . • . ': .. . . . . •. -· . . -,, -- ·, . . .- • . , ' • .. ,' :· •. . • • . . .. ! 

-solid :underwent partial decompoait-ton in- any- -ot 
• • , • • ',, •• ; • ' • • , ' ; ' , ' .' , ' • ' I , • • • , ' •, • • , .• • • • • • _. • • ._ ,<, •,~ ', '• .- •:;_ * 

· the- common organic Jl-olven_ts .•. on. etan4,ing,, the 
•, ,( 0 • • • ' • • • • • • • • 0 • '\'• •. ,- T, p ,• • ' • • • 

io44r of' phenol became apparent. 
. ,>, ,' I • •• '. ' ,. ' • ' . , • ' •• ' , •~, " : 

These r~_su_l~(1irer_e aimfl:~--to -~:h.-~~f.r,:' 
. . . . . . . . 3'1 .. _·. . . . . obtained by Griess - GO,·, the· method, ot von 

. ' , . ., . ' . ,, ' .· - . ' . ·. . . . . ' . .. : . , .' '· . ' . ' '' 

Pechntann,and Frobeniua wa.s used-to isolate-the 
, ' ' ' . • i' . • " ... ••• >-' I ' \. • '',:I ,•. • - ''"'.-• ., ;; ,:, .. ' •• /•,:·• • ; . .', '/ •., 

-bie•dia.zophen:,-lamide.. The, precipi~ates·; ,ere 
' ••• ,- •• ' •• , • -,· & • ' ' •••• • • • ,. •. •• • • ' : • •' :, • ) •. : '• •• ' 

e:ttracted with·· 3%-,odiu.m hyd:roxide, -ao lut:ton 
. . . ' ... . . -- .- . . -: '. ': . . . -. ;'_.. ,. ,. ' - ... .. : '· . ' . · .. .- .. --~ _, ":, . .,:_._. . .. . ' 

maintained. a.t--40•5o0 e tor-. ·ten,minutes -in-contaet 
;. 0 • • , , , , :, ,', ' '... '. ,, •:'( :l,:. • ' ' . ' • , I,.:.• • • .', .' r, , ~' ; -.~ ' .. ••, 'f '.• ;; ' , : •, •(• . ' '\ '', • ' 

with the' precipitates .• :a Thts :aalution' :was, 
. '• •' ! ' • . • ' · .. •' • • :· '. • :. . ., ... '. ,· :·_ : • • _, ;,,'. ',.. ·,:-, ' , .. ·': \", .• 

. ' . . i 

filtered and the solutionneu.traifzdd •ith- ,. 
'' . .,, :•·, ., •' 

Tery d~lut_~ -acet_io ac~d gaye a.. _$a.nary, ~e;19~_ 

precip:t~ate •..• The -pre_~~pitate :remain~~.,.afi;er 

the sodium -hydroxidt extractit,n was la.r3ely 
' , ' •• • A • •' • • • • .. '. • • '• ' • ·• • • • • • ·,, ,. • I,. • ' .• 

diazoaminobenzene. m.ixad with small quantities 

of -pheilol and aniline which were probably , 
. ,, ·• . . , . . .. ,.. .. ' . . . . . . . . . •--· . •· ' .... 

decomposition products ot some of the penta.210-
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ootnp~:und_... On ,-!lissol-vtng th~_ ,eanary r~Jlow o~~pCJUlld 

in acetone at room temperatures,. -the o·ompound 
.• I • • ' • • ·, • • •• . .- ' • • : , • • , • • ' • 

immediately decomposed· wi-th ... the vigorou~:. ev~l~tion ... •' . -·. .. -- . '. . ·, . . ' . .. ' . . , . . . --~ ·•-;, . '. -, . .. 

of nitrogen. -It was found that-the-compound . . .. .. .. . •.• ·.,.. . ,- . --~ . . . . . ' , 

o_ould be- dia_solved i-n O()ld- acetone: :Wi-thout-

tlecompo_si~io_n• _from •h:i_c~: !'8-8: r~pret,ipita.t,d 
with. iee water •. Thia precipitate wa.t:1--t'ound~to: 

• • ' •· • • ' • ,. . .• ; ': > ... -, •· . I• . 

be exceedingly dif'fieult •. -to dry.::. X.t -decomposed 
'. . " . , . ·. .. . . . ' ~. . . . ' . "'• , ' ".· . . . . . 

a -porous plate, 1t:.could not be.--removed- trom . ., . . . . . . . . . . , . . . ' . ' ' ,: ' ' ' .. 

~h_e -p~ate as a.craping. ·o_r- :ru:t,~fpg-'the~:dl'l'-t···· .. 
: !j' ' 

:P~rif ie~,,.p~odu,et. :P~oduoed ~eo~mposi~_i on lw_i th 

explo~i!e violence• ~ooaeion~l auooe•s 1~ 
drying was·. tinall:,- obtafl'led·.··-b7 · d.r;vlng,,in- a-.· 

• • • ./· • . • .• --~·· ·,. .• • • • • •,, ' ' ' . - ., '-- •,. ' ,. . . ,• .• ' ' t, 

vacuum detic,_c~tor oo_ntaini-n~r: ."al_•~~-· ohl,~-1~~• 

T~ ~e oer~a.i~ :t~t- prea_enc~:-of .. wa.ter 

did n~~. _cause, ~he __ reacti~_n .'?~ th~ pl:un yl.• 

diazoriiUDt chloride with ammonia in the manner 
., . . . . . .. . . . ',,,. ·- . . . . '.. ., ... •··•· 

just mentioned; sp~oial·:preoautions were ta.ken 
' • •• • •• N • ,. • ,> , • ; , • • • • • • • ' . • •" .0 • - > • ••• 0 • ', •• • ' • • ,, < • 

to oar,y· out the :,experiments under anhydrous 
" ' . . ' . .. . .. . . . . (' . . . . : . . . ·, . •, " . , .. , ·- . ' ... , ' ., 

, • i • • 

conditions. These trla.ls gave the same re&ulta 
, . . . .: 

as those preYioualy described and the yield.a 
•· '," • • ' • "' '> ·v• • • ; '• • > C" I : .,,,.. :.,, ••• • < 

ot _bie•diazobentroiaamid.e were comparable with 
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those obtained in- the-presence of. water •... The 
' . . . . . . . . ' ~'· ' ,. , . . ·. ' •· 

addition of- ammoniun chlot-ide;.'.an. •cid'._.in the . ' ' . . . •· .. · . ' ' ', . \ .· . •' . ' . '. . ' 

' a?nmonia syste:rii. ·did not- appreoJab.J.1:::!-lt~:r _the 
"• •• • • I• • •. •: ,. •••• •,(," ._,, • • • 

yielda.· Addition t,t potassium tbd.ideJto the 
, .. . ,., . . .,,. ,. ··, .,, .·,. •'· .·· ... 

ammonia,·prev-ious to the addition' of. tlle •"''': 
• ' • • • • ' • • • , • • • .. ' • • • ,> • • • ' ' ',. • 

diazo_n_i~ :s~lt, gave, tto l:'-1.ac>ogni~at,1e·_· y1~1d ot 
todobenzene:. . . \. 

These experiments, indieated.-tha.t_.:,l:t_quld 
...• ' - • '. ,. ,•• •• , • ' '. ·. :·, ·--! ..•. ' 

ammonia. could: not be used. -as- a ,solv.ant,.f'or, 
' • • • . I. ,,,: , .;. • •• : .,, • .. 

the diazoreaotions,beca.u.se the ammonia-and . . . . ' . ·-

diaionium- sa1t,.rea~t.ed .. too-.easily.: .with: the,., 
,· ' • .•. • • '. ·, ' ' • • • ; ~' •• ·,,,:. ; < - ' = .• 

formation of- dia.zoamino ,and penta.a~ ·Compounds. 
•• • • ·.• • • • • • ,· • • - '1". •• • :,: •• ' ; ,· • • • • : ··.: - ' • • ,~ • ' .. , 

A s~aroh ot- the -literature-- revealed._that-,only . . . .. .. ,.· . ' ' . ... . . ' . . . ,. '.'' . \ -. . ' . ,. . 

a few: pentazo oom:pounds and- -the-ir der-ivatives. 
. ' . . .... , . . . - . . ;- . . . . ~:. . ,· ; . : : '~ .. . . .•. 

had·beanprepa.red •. An attempt was- then-macle-to 
., .• - .. , - • . ,· • -•·'. ,., ,·' ·.•· ·• ! ,.· .•• ·-· 

prepare-- Gome- additional penta.zo oompounds and 
_, . ·• ' ... •' . '...... ·:·, ,• .. · .·' 

their derivative•• 
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Preparation of lns.;.p.-diazotol;vfamide 
. l . ! t . 

w ... c1 
-+ 5NH'3 

, H3<:· . 

ProcSedure ... ~The: pt'-otsedure•-· used•· 1n· -th.ta . ~- .. .. .. . .. . . .. .. •· '· . ··•. ,. '· .- .,. "' . . . 

pre'para.t:ion ie: ·nearly,, identical- to- that:..·ot . . . ,, . . . . .. , .. ' ' . ' . . . .-. . .. .,, ' . . . .. . .. . . .. .. 

:tenths grams -{ 0.1 grmn .. mole) :,O~/.p~tolu-tdine . . . . •-· •,' .. . .. ' . " . ·• .. . . ) . .• .. ·- ..... . 

~dr:!,',th_io~i~. ae_i~l, -3<t~o. ',o_t: w?-te~•· .<The 
solution was, d.iazQtized, ~t -0°Ct)fit.h e.- ~!, -·· . .·.. .. ••.•·· ............... ... 

' 
ao .. t~t io~ .: ~~·~tatni~:/1-~~ 'fftt~rt· .. ori .. S.94;1~.;~J;~~l te • 

This.· solution. was. a~ded:. ,rerf: s-lc,wly.i,,,trmil, -~ 
·. • ..... , .••• • .1 ,. • .• . . •• • .•. - ·- ' '· • ' • '· , •• '" ...... ,. • '·. • • • 

... separ~ton ftirinel•· to. 80<t cc.,. :4f.: co~cen:tr:S,ted 
',. •• • : -, .. -· ,;. . • ,. • .. . '- .. •• • . • f ' . . • - • ' 

aqueoua ammonia (ap.gr. o.aat at o0a-.::·· The 
•& • • : , • • ,. • ••••••• , • • • ••• • • • ••• • ••• • ·~· • • ,. .. ' ••• .. ,. • ' • .,t .• 

ammonia. :solution-."" oqnti_nu•o118,lY: a-~-~rr.e4 
. .. ,, . . . .. . . ' " . .. , .. ,• ... '' ·, . ; . ( ., .. ,. 

du.ring.the addition. The .solution-became·. 
• • •'· . .- ,• ,. . • •• . .·, •• • • ' :... . -~ .... ·• .,"·~ ~·- . · ..... 4'• •• '· ,,.: . : • • •• :. . 

yellow . .in .color. and a .p;ttecipitate:. set.tled· oµt 
•• ; • , , · • ,; . • •• •, ' ; '•"' ·• .le • , •; ·• :.• • :. • ·•,. • .' • r , •-.• 

when the. stirring mot.or was a,toppod.-. •. llubbles 
. . . . . .. - .. . . . . . ' . .. . ... •· .. ~- ... .. . . •· .. 

of gae esoaped froui :the eol.ution •.. The . . ,• ., --~ .· . . . \ .. .. . . . . . . . . . •.. ' .. .. . ' 
solut~on was ti 1te:re11:. leaTi.ng .a.._yellow 
...... - ·•·· ... . ... · ;,. .. . : . . . ..... · .. 

preoip~~_at~. '1:'~ioh_._~1:~4~a.l~ ~~r~ened in:.air •. 

The filtrate :~s atlowed tc:, eta.nd·:a.nd a.n 



additi.ona.l quantity. of. precipitate. set.tled .c,~t 
.'• . - .• .. - . . , .· ,: ' . . . . . ,,, ' 

which was•·combined with; .the- first: pr-~CJ:Pi:~ate • .. ·. ... . ·, . ; . •-. ' ; , . . .. ,· . . ,- ' ' . '•. '. . ' '. . ' •. :. 

Th:e-.preclpitates. wer·e then, d:g e,sted..:td.:th .,,,v~rm111 
••' l, 0

' , ,:·.:'' •,' '. '• 1 •• .. -, '• ' ' . ,,:"' I', : ,I' .. ' 

3%. sodium hydroxide solution fo•rmint;: tt Y,()llow 
' .. . .: -:' ,.,,~ : ' . , . : . ;_ . . . . . , . . \ . . ··. -: ., ' . . -. . . . . . ' . : \ .. : \ ·"· \ , 

orange-brown precipitate wa,s f'9und- to be /) :: ' 
,.,·. '.---: .• ·>; ,,.· :., '. ' ........ · '.,' _':.\ ,'{··.,·•·,, .,-·· .. _ .. ·-,· ,.·:-:-:, .. ,",,• ', 

pr inc ipa.11.y·· p.;.dimeth7ldlazoe.mi?1<>l>enzel'le • 
; -; : •• ! • . ,) • '.: ' . ' .. . , . ' ·, :, .- •• '; .• ; i; ; ' .. •'. : •. . _:·' •. • ": f ·; ·•' .• < . ;·: 

yellOWt alkaline filtrate ,was ~~~tu.lJ.y .. " 
:·:·•: · r ·· • · · '.< ' :' i ·: '. , \ ' · :·' · ·· ' '.· · ,;·, ;_·_.'. ; ', 

neut~alize,d. with very ·dcf;.tute aceti,·;~ci4. 
':. : ,,., ·... ' ' . •, : .. ,. ·'.. • ' ' c'' ' ' , . .. • ' . ,.... ;· '• .• :' ' . . . • _.·' •. '~ 

s olu~ion and. a. eattary: ;ye~:LO!, i>,re~Jpi-'tce.~,.: wae 
.•,•-,,,,' • IO ' ;"_\ '. ••: ';,_,,• .'•. ' 1,, ( , , ... <.1,' ._ :,•-.••;• ,' ; I •••:;, ,. , • 

formed.. Thia preo:lpi~ate- w~e, fil~~~etf.: 0:fft 
· • • '-"i ' -:.' ; ,;' •·•· '·, ,., · ,"' ,,. '. ' a· :·1 >·., , ;: · .. • . 

dissolved in ice-0.old aoeto!leJ and 
.... • .. '. '. ~-''. ' '· . . . , ·: '·, ; '( 

rtprecipitated •with lee wate-r. 
-• .• •,' •, ',," •• ': :.\• I _', ,,' ••.: ,'•'.•,'' • ,, 

The purified p•dlazo,tol.ylamide: v,as 
• •-'; ··i ' • .• < • '... . :: . . ' - ", .. ', ;_ .. : -1 • ·:- '.." :, :. \' I f : ,. ~-- ·,_ .. , ;, i i· : · i 

mentioned, the p~nta.tti compound ~oul¢1.,;not be 
• •·,. ': .. :· ·I·-,., ' •.·, :; " : ;,• ... ·' :·1 · .. •,. •', , .. , .. ,.;.,,. 

dri.ed on a porous pl~tl! a.f.FJt. O()l114:,,n9t be 
·. '. _. . :· ,_.' ,. . . ' ~- --· : • : ,' ' ,_ ;: ' .. ·: ' .• ... .. . •: '. '·· . . ' . . ' * 

remoYed \Vithout expl6raive. decompoeitton,ot_the 
"\ '.''• •·· •·• ·,-',v )'• '.: ', , l, , .. -, .. ,., ,•a.-<·, ',' ·. 

:prc>duct.. On o.ne,r,c,oasio:n s9rn;e of'1 ,he: penta.zo 

oompound had been dried. on a p~roue pla.te.a.nd 
' ; • •• ; : ' '' ' • • ' • ·, •. ; ·- ; • • • • J ' ··- • : .', : 

the plate was being place,d on the la,bora.toey 
. : . . • . . , . : '. . ' .· • . . . . • . -- ' . ·,' . .. . . . .! • . : . . '. .. : ... ''. . ; ' ... 

desk when it explod.ed violently. ~pparently 

slight "tibra.t5.ons are euffioient to cause .it 

to explode. l!odeeate $ueeeea .in drying'the 
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pr~~~ot \fas obtain.ad by d~ing. :th~: i,7~duct. on 

a watch glass . placed. in a, vacuum desiccator 
• , • - • ' •• • • • • , ' ' < •. ' • .• 

over· oa.lelum chloride. - Generally;· the-·· .. .. - -. •... .. . ·, .. 

oomp,ou.nd, had· underg,one parti':'-1 4.e~o.mposi ti,C>l'l 

before it wa.a completely .dry.•• Melting. P<>int . ' .' . ' . . . . . : : ... , . . ,. • .. ' ' 

:d~~e,~inationa: were, ·made and, tlle-. compound 

exploded f.n the-melting point ba.th at 
. . . .. ' -~ . .. . . .. . . . . 

temperatures from S.l to- a4°a •. The:yields--.ot 
I '•' • • • • • ,• •• ••• .... •, • • '• 

' ' 

p~ntazo,oompound-were-tfom"2 to 3 grams (17• . ' . . ' ' . ·- . . ,· ." "'· . . ,, 

25.4%' of theoretical Y·~~~d). 

For •-.anal.ye is • the pentazo. oo:mpound. was . ' - . , ' .. .. . '~ .' : . ' .• : . . . ..... 
' ' ' 

weighed out on glazed paper. and -the sample 
. • " • , • • • , • I • -~ ,. • ·_. ' • '• '• ' r ' • • 

I • , 

distributed between three combustion boate.-
. . . . . ' . ., . .. ' - ' . : '\ . , . ' .... 

The boa.ts were• then f illecl- with· copper oxide 
• ,. >. - • • • • .•- : ' \ ,.. • • • ·- ' • . .. ' ... , .. ' . ',. /' •. ' 

powder and placed in :the. oombustio!l· f~rnao•- .' 
. . . . "' ·•. ''• .. , .. ' . . ' . '.···,.: . 

. ' ' 

and nitrogen determined b;r -Dwna_s method. : . . The 
•• • •• • • • I• • • ' • ' • • J. "• • • ': •, '•, f; -•) • .. , I< • 

compound was ignited.very carefully •. oo~~•ion• 
• ' • ' • • ,, '. • ••. • I '• • • • ' • • ·, •· • 

ally'whentthe samples 1n allot the boats were 
. ' . .. . ' .· .. . . . . ·, '. ,, .. . . ... ~. . . . , ',. ·'' ,; . . . ' ' 

ignited simultaneously, the explosion wa:a 
. . .. .. . ., •·.' - ., . ,", . ' '',. 

suff'ioient to blo1t ,out the stoppers in the ends. 
. ., ., . . . ·.• ''• . .. . ... 

or the combustion tube. :sy- carefully igniting. 
.. . - . . ... ".' . ' .,. . . ,' ' ' : 

the ~ontents ~f' e_ombustion boat indi":11_~1~7• 

the combustion proceeded in the normal manner. 
Data obtained by oombustion of the pentazo 
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compound were as f ollowi a ; 
• . • '• • ·• I. 

Weight of- sample ·~·· .2014 • gram 
" • •. • • ,, ,- -•·_., ' I' ,., + 

~c• of nitrogen··~· 52.6 oe. 
' ' . . . ' -~ ,: 

Room tempera.tu:'• e · = .. 328 0 
• •. ·, • I • • • • • ;_. '• • •- " • • -/'. •• 

Barometric , pressure • 736. mxa. Hg 

·observed·% of >nitrogen·= ~7.l % 
' ;, ,·. • .. , ... ' .• ,·>":,. -.· (' ·' 

. Oalcula.ted % <>f ni tr,og$il 27 • 7%; 
/.', .. !:: '•_•·:,. )-·--:· \ .... •,~<_~'· 

Prepara.t:1 OU ,of' ,,Bis-di azo benzene a:m:i d~ ·.a .5 ... ntwerg:]. .. 

. . nentaz~a1ene·~-r~·,~lJ . 
Reaction.~-

t-1 
I 

N'.,,Cf tJ:N'-rJ-N=N 

--r 3NH3 

.... Proaedur!,•· Nine a.nd. three-tenths·• grams _ (0 .• 1 
, .. l,.: , , ,- ..... •••:,' •··•·,·~ .. '," _.. • .. •··;_ · ... •:~, .,., ·; ·-~ ... · •• •.. ; ', 

gram mole) of aniline was diesolved.;in-30cc. of 
l >,· • ;.•,.;,, '/, '.' ' ; ••:' •_: ',, • : ' .' \ :· '' '-;' •' •<• •, ':• ' •~•: •. . • .-• -.:_•, • . 

0 
,': •. •, .:• , • .', o ,' 

conotntrated hydrochloric acid. e:lld SQ oci. ot 
. . . . . . .,. . . . . ·, •'· ' (. .., ' .. .' .- ' . •· .. , ·•·.-: ., . . . . 

wate1~. The .eolution was .41azotized at. o0a with 
'" - • • • ,., .• ·• •' ),· -~ •.• ' •. - ,, , • '· .. y. • • •••. -

' -

a solution containing ?.2 gramsot sodiwn nitrite. 
. . ... · ... , ' ' . . ·. . . . . -~ . . •· ' .. ,· . '.. . , .. - . ' ... '. ... 

This solution was added_ dropwiee fro1n a. separator;, 
' - - -· . - .. ~. '• . : , ·•· ... ",. ' •· ... 

tunne,1 to aoo oo.,or concentrated aqutous ammonia 
• •• • '. ' • • • •·•• ••• • ,. •> •" ,, l, ••• •.,, 

(sp,gr,. o.sa) a.t o0o. The yellow precipitates 
•·· • : ,.. , • , ·" • • • •· • , • •~· >o 4 , , • • • I 

obtained in the same manner as in the pre'9'1ous 
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prep~at_ion, · were. ~xtrt1ote:d with, w~t; 3%:soli-ium 
hydro~id_e :9_0;1,:11t~on~. ·- Tll_e. y,11-,W: colored• sotltum 

hydroxide- extract .. wtts neutr~l:lzed. yr.f:th-;Cl(l,ute 
,, . _ • " • ,. .,. ., -, ,. , • , • • ' ,, - • ., , , ,- , , ,'d •. ,, ' • •.·- I .·, '. ' 

was -tormed .which was very_ unstal)le.; '!'he; 
, ,. . .'-,• -~ . -· . '•'' ',•,. . ' ' .. - .. .. ..... : .. \ . . " . 

. aubataI1ce was: -insoluble .in water• but .dissolved-
.,, , • • I ,, , • • ' i. • ' ' , • · , . • ·, ' ' . . , ~, . •': . .' ', ., . •', , 

with dttooinposition in .a..lcohol, etlle~'-"~~d·:;crther 
;-- ,.· . •. :, : ·.- • • .-·. ! -- " i· •. ., ·,··:· a·:-- '-.' : . • .. ,, . ' ". .. I .. ;' •,' , ·' ._. 

~rganif_-·solvents; It deoompoa~d .. 1~ :a me+t1rig_ 
.·• : ' . ' .. ; 

.. · . . 0 point )>ath -1;1,t -72 o.· 
. . . t . • t . • . ' -~ ·,. ' 

data were .obtained: 

!•~ght or ,~p:;e = o.~~06 ~ram 
~ic. of' ni-trogen = 57.4 ao • . · ' . ··. ,, . ·, .. 

Vap'?r t_e~s,io_n _rL> ~at~r: at SQoc. =· ,:S:L.~ .~m •. Hg36 

Barometria pressure == 731, ~• lfS: 

Oba_~~~<!., % of . ni tr-~gen_'. r.: . 30. 2,t 

. Calculatea. % c,f nitrogen = 31.1%.: •. - •. . .. ', . ; '; ,. ,·.·. _.,. __ ,. ·, -· ' , __ ........ \,.• _ _, 

on standing or.011 treatment with dilute acids the 
• . . • • '.· . • .. : • . ·: : '! ,, ,.. • ... :. . '. ' ; . •·· ' . ; .• •. : ' • •\, ' :. '·- ' . . . .. 

b_ie•diazoben~eneSJnidt d.eoomposed into aniline, 

phenol; -and nitrogen. 
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Preparation of mts•p•dia.zochlorobenzeneamidef 
' . , .. ' . . ' . . _, , - \.: . . •, .. .. 

k 1t5 bis•( 4,:-~~ld:rophenyl)•pE!nta.zdiene•( 1,4)) 
Reaction.--

Cf 

Proceduree""'•In .a solution con-tainirtg>50- •••· . - ~- .. : ,_ . . '. ' - : .,._ . ,· . ' , ' . . .. ' .· . -: .. --.' . . '' . .,_. 

of.water and 30 cc. of-concentrated. eydroohlorie -- . •·'-' : ,.-_.·. . --_ -·•··' .. , "' •:-.,;. _,_·· .. : . -,;- '. ·.·. ·•.,'.;•. -._. ·-· --, .. : ••, -

acid was .dissolved 12.a grams (0.1 gram- Ittole) of. 
-, • •• I ,! •,. I, ' .. • 0 ' • t •• 0 .0 ': • • / ' •, • • • •' ' '• •' '• f' 

usual manner with a. solution oonta.i!ling- 7.~. _gratne 
- •• , • , 4 · ,.. , ., . ~- , · • · , • •• I , .... ·· , · , • 

of sodium nitrite. The ·dinzo·tized amine- solution ... , ' .· . , •' ·- .. ·, -,· .. ' .. ' . '·.' ·. . . "; ' ' ... ·,·. --

vtas -~ added to 800 cc. of· concentrated aqueous 
• • ' • • • • ,;, ' ' 4 ' •• ' • •• .. ' ,,_ l: 

e.mmon:le. of specif io gra.vlty equal to o.as.. At 
. . ' . . - . ". . . .. . , . .'. . .. ·. •·: ' - .. ~: 

f'frst., tJ:te ~olu_ti~n _a,sum~d e. f€3llovr c:olor.•: 
b_ubb;es _o:f _g~.s es_t:npe~ tr_o~ -the. s.olutfonr. and a 

yellow .precipitate was f'ormed. -The yellow 
.. . . . . . . . .. :. , ' . . . :, . ._'•, ' : . - .. . ' . ... . '~ . . 

preeipitate was filtered. from the orange colored 
'" ' - .. . , .. ,,-•·. . . 

tiltra.te. O?l sta~d.i_r.ig, e, sm_all qu_~n~_i tt o~ 

p:rec_fp_itate f_orme~ _in ~he filtra~~ ~hioh was 

filtered off and o~ombined with the firat . . . 
precipitate. 

The combined precipitates were.ext1"acted 
,.. . ... . . 

with we.rm, 3% sodium hydroxide solution. The 
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&J.lcalt .. insoluble residue- was f-otind• to- be- la.rgelq 
; .··• • , ' •• ' • • •·. " • • io •. • , • .,. ,: •. _I.• • .. ! ., 

·a.eetia· ·acid solution, iAea-naey-_ye_1,l~,r P~:E)~ipitate 
" • , •·, • : - . ' • '• '. -.·· ·,.. .. •• - ., ,· .' >' •.·• . ,_ : ;,, ' ., ' •, . . ' ; : • ' I 

was f'ormed-c,vhich was dissolV-et'L -in cold •~acetone 0 
• .. :i ., ~··:'.··•. ,! .. · • • . ··,,.· -.. '· ', ·_1_,.·:. ,:\-:!:;:';;('.;:., .. >·•.,•'k''~----,, .. ,:~;,·'•,- 'i··· 

and reJreelp:ltated with -ice· w~ter-.• -.. ·,J'~Et . .-p:re~-f:pitate 
: • • ' ·,' • ·:· .. , ' . . • •,"". -· -· .• •, . • ' " -· .-. . '. . .,, . ' · .•.. ! ,: . : ' ' J ... • :, ' .·.' ;: -;·_. . 

was .. dr.ied in· a .. vacuum deaioeator. o'l'e:rr ea:J_oiwrx 
• • . . • ' - ' • • • '·. :'• . '; ·- '" . . ·. ' ' ; . _, i. . . .- .. ,_• '· : . . . ,'; ' . ' i ) --~-. : ., • ' •:·· • :, .- : . 

chloride,._ 1.5 grams, of-dry pr.ecipit~te w:as -~ --
. ·r , .. . . - ,,. -•· , . •' . ' ·.; , . ' .• ,. : ·' - .. , . " .. ,.: . . ,, • ~, . , ' . ,. :· , • ' -- ·• . . ·, •. 

obtained,: Thi~. ,~_omp~~nd· w~t1, ve.!r., .e~P,l9s1r~t,"hen 

:P_laoed _ <,U a_. sp~t~_l_a. ,~d :ti7~~ ,_-,ria,,e•;;·. I:t 

~ecomp!)e_e!1 wlle_ri pressed ·with- a .. _sp~1;ul~• :. !,l'~e,- • 
' t , .. ·:( 

.eJ:tplo~ed_ ~t .99~~~09 iQ:, ~\.in8l~lns,•.P.t1int 
. . . '·- ,·. ,'' .. " 

~~J;)~at_us.- It- WEU$-_Sligh-tly- e>l-u'ble:-i~;-:~o:ld- ·• 
• ,· ,·.. ' ••• ,. •, :·- ',· •• ; ; • ', •' ·'···.: < '': •• 

alcohol but dissolved with deoomnosition when 
' ' , • • • .:~ .: ' .. • ,•, { ,:. ' ; , . ' , • .. •, , l • • •' •, : . • ,- -• •, ~• a: •. •, j :- : •:• •, •; •• : 

; th~ so,l_ut_i~ll, WBS:_hea,ted,-:. 

The bis--p•d:tazoohldrobenzenea.mide was. ; . 
•'"' ., , • • . • -,.,,.. • ' .• - -.. ',_. .' ·.' ,, • • t 

analyll!ed forn:ltrogen.by Dwnas•_µ1ethod !rJ the . ' - ·- . ,. '.. . . . .. .. ' ... , ·... ' . '· . ·, . . .•· . ,, ,, ,, ·- . . ' . 

same mm1ner aa the previous ·derivatives. , On ·~- - .. - . ' .. ' . ,; . ,. . . ,. , ., ; .. . . . ,. ; ·. ·. . .. , . . . . '. . .. -, ' ' 

analysis, the following data were obtained.a 
• • I • , • , •· • • ,· ? . '"' . • ' : • ; .: . : 

Weight of sa.m_p~e ::2 •. -.,2012 gram 
. . ... . . ,, ,, . '·, .. · .. ' 

cc. of td trogen ._. = 43.8 cc. 
··:' ' . 

Room tempera.ture =:t, 2a0a 
- .,. 

Va._p~~ -~-em.,i~_n of water at 2000 = 28.1 mm. Hg36 

Barometric pr~ssure = 739 mm. Hg 
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Obsened .% ot~·nitrogen = 23.3% . . . . . . •· . . . . ~- -. •, ._., . . .. ··• . ' ·'· •· 

Calculated-%- •t.Jtitrogen-rs,s2.:S-.8% 
• • •• • • • • .,. • ,. >,, •• '•' , , •• ' • I: •• • ., . • •• ,. 

Thepentaeo-c~mpounddecomposed- inbo-iJ.1:ng 
~ ,. • .. > ' ,• \ ' I ' • < •'' ,. • • ' • ' • > ,. • '. '.., ·• ,. '•. 

water or dilut:e .. acids. with· the- f'ormat!on--Of'- -'-
• • • • •• .: .' • ' • i j .• ; • : :· ;,- ·, ., • ' • .. .., ' ,, ' i --~ <, 

nitrogen, p•ohl<>rf?p~,nol, aud_p-ohloroanil!n•• 
. ' .-'-, ,_ .'.: ·,· 

Attempts_ to Prel?9,r~· Other Pentazo: Compounds 
. . Attempts were: made ~o _pr~par,e : sev,eral. 

•• , • ·- • : • ' .• - •. _,. •• ·- •. · •. •: ' . •, ' .• _, ... • • ,. " • '. . -.. • • . ',t•- .. •• • • . • • 

other penta.zr,'. COIDl)~unda but, th~ae- ~ir~empta 
·:-, ' ... . ' . ,_ . . •· -- .. ' ..... , . . ... ·-.. ·" .· - . ' .,-.... . •. ., . 

J>!.o!etl-.-~n~~c•e~e-~ui. . ~n. m~~.~.;:,,~~• • c't~e, 
precipitate tormed\by: the". addition--.of'. -the-: 

,. • •I ·- ,. , •• > • .• •• < ' • • ' • ' -• • • •: • ~- ; • • ' '., •.•,; • 1.•. •: ••• ' • ,. ,_ 

4iazon1um salt . solution•- to .. the concentrated . . •· . •' " , '·'. . . . . - . . . ~. ... •.... ' -· ' " -:. :- ,.,. ' ,., '.-. 

aqueou·a · ammonia· '1iae- decamposed- -before-·· it,.-oould 
•. - · .• " ..,. ' ·,. .. ' . •· . --.,.: ,, ·'"• ,. .• ,. '. . • . .,,_ " • . ' ' ' . ,,:," '!. ' 

be .. iito1e;ted.,: In':·theae. oases,., deoompo~ition 
-• '• '" < 0 ' , • ', < • • • • 1 • T ,' - ·,A' • . • • •, •• ' 0 ,, .~ •• • ·.., , 

ocoured · before. ·aii of, the- diazoniwn salt· 
' •· . . . ' ., . - . •, : " 

so lut 1 on ha.d be.en · added to·· the ·· ammonia. -
s• • •' '• ;-, • • • • C '••,' • •, ,: 0 • • , : 

DiazJn:twa saltsO'ot·4~1no•l,3•dimeteylben!:$ne1 
• ' •• ·•- • • •• ' •• < , •' •• ;•• • •• ' ... •- •• • • • -,'. I. • > •;. "·• • •• . •'. • " . • . ', ' ,• . 

p-~i~~~i~e• i~~h~_net1d1tte a.d_ded:to .. 

concentrated aqueous· ~onia formed preoipi-tates . . ' , -· --· . .. . . . - -. . ... -- .. . -•.- . ,. .. ... ,,, ' ·, ... ·, •, - ' .. '~ . ' .. 
. , ,, . 

which im.iiediately' · d.ecompoaed. , . Both concentrated 
" ...... .., ·•' ., " . . ·- . . •·.' . " .. ' . . . . . '. ', ·, '· .. . 

aqueom~ ammonia and'l1quld ammonia were used 
•• ,. ' <,, •·· ,, •. ' ' ., •', - •• , • ... , •• 

with the same results • . ,.. . 
· 38 

... ·- To_~ _P~chmann __ ~d-~r.~~ElD:iu~ ~~llO.~t.e~_ ~~_at P• 
' . . 

ni trophe~fldiazonititn chloride and concentrated.····• .. .. . . •· •· ... . ) . .. - • .. ' ' .• ... , ' .. ·- - .• " - . . . '.. ..,. ·.• , ... •·• .. ,• . -.. . . .. . '• •·.. , ........ ... 

aqueous ammonia formed only P•dini trodhtzt>.a.mitlO• 
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benzene. : ;-i-n t~his, -investigation,- :t,·•dinitro• .. . . . . - . - ' •·. . .- . . . ' 

diazcuir!lin~benzerie w:a.a the: 0113.y': ~r:od~c~i which 

was isolated 1:1.n.d i:d,~mt:f.:tled: but-, on a_ever~f. · ·. 
occ~sions t . it seemed· very probable- tha.t a very-

• ., •. . • - • , ,,· ·~ - . ·,. - .'. - ·• • .•. _.. • - ' . ' • l . •· : 

unstable pantazo c::om:pouridwa.a :f'otmed-• ,·In-' 
- 0' 0 ' •, ', A • I -• • ' • • • • ,,,•, • • • ' ' • • ·, • 

several experiments. -an: a.l.kail eolabi~ • a.om.pound 
~~;. obi~in~d · _• f;~~ ,•:~a·c;~~{ t.ro~~~:;l_d~.~~-~;~~. 

~- -., . ' ,-- . _· ... ·.: . _:.. . . -.. • - ·,• ,, . . ,• . . . ·. . ' '' ,. . . . ' . -- '• . 
chlor tde-am:n~ni a reaction, which: v1oul4 ._ 4tlCtoxnpose -

'. , '; ·, , :•••,' • ·, ,'' -·•·•, : , ,•'' ·., · '· .:_ \ i - ,• '. ' •·. :_ . , '.',,.I , • ;··'.:--~I ' , ,;.. ;_ ·,. c, •· •;,· / •. __ · •• :···! ·•• . ••• . •· .. ',."' .'-, , 

:lmme~iately'. forming: la.rge,·_-•qua.n~tt:i~tt_-;of- j~ack ., 
•• : ·-, ' • ~. ·, ;' : • ;_ •.• : ·,. ; ' •• ,., ' ',.: • ....... • .,, '' • ' • • ••• ,· .• • • ., •• •• ··• • • • • < · •.• 

nab., ,A _smal;t. a~pl$ 9f- .this produ9-t yraa",pl.aced in 
• .. . . cl ; . -., • · '. ,. ,. •'"' '•-. I, •· .. ,, . ., ,,., : II-. • , · ·. I '..- : f •• . • 

a. dr.ring oven (mailnt~dt1~d·-!1.~ 60°0) \\V!lf;il."~· -it, . . ,, ' . .. ' ' . , : · ·,. : . . . ·.. . . , ,. . ,·,. ·, ,. •. . .. ' . ·. '•' . ' . ' ~--' ' •.~ . ' 

exploded witl1 the- deposi;tJon 9t·< ~h~a, l>laok ~h 
.• .. ,,,,;, '' ,. . .. '. "'."•• ·:•, >., >•'• •,: • , . .; I • • • , • 

all over tho. ins-ide. of. ,the o'i"en. 
. . ' ; • i. • l .' . ·-~• ' ' • . . ·, ', • ;'' ' . , ',·.,- '; •.,". _. .·, '• :, , ' • 

An at-tempt was made· to- prepare 3•ben:zil•lt5• 
I l ',' : , ••.',· ·,_, ., > "; "'.' • '_' _!·.•-' ,, _-•.• , ' ,.°'; ~• -;~. , ' ', · '· ,;. ' • '• • 1 ," •,• ' , • • ·., '.' '·. ,;_,' •, , 1• ',,',, ,' ,' 

. ' 

diphe11Y~•pente.2diene-( J.:,4,) _ :i,1. tl;le-: re~ct,-19~ of·_ 
• :· • ·., •' ' • • . ' ·, > ' • •• • • ' ', • •· • '· • ·, ' • •• l .. · • .... , ·, •, > • " ,: . .; ' ..... ' .. ,, • 

ph,eey-l.dia_zonium chlor_i'1e . on b·en,zy~: a$J.ne. :By 
-~ " • ' •. ' ,, \· . . •. • .... ; ... • ,. ' .• ' ' , • • ' ,-,.. . • f. ' " • ; •,. . ' . ' 

coupling the ~eaotant:s in the mole rati'o .. o:t l 
.. ,., ;~,; ·:·'_·•~;••• .. :•·· •_;~- ·••.·:,··, ."'· --~ ..... , .. :: ~-·-1;. ·.:· ,,,,.~"·'•.···: .. ·,~::•1 .... ,,, 

beneyl amine, p~dia.iotolylbenzylamiµe was;: 
• ' : . • . . • • • •••' •~• • l ·, • ' • . . . ,. . '. 

for.med e.tt had been_ observed by Go~dsehmidt _and . ' .· .. . ' . ·- ,, .. ,· ' .. i ··- . . . . . ' ·- . . . ' 
and.B'ad143 according ~o,the ec.tiuation, 
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from et.her e.nd-11groin. . . , .... , .... · .... -.. 

The addition of 2 moles--:pheny.ld-iazonium 
', . .. '., . '· ' '_:_, ,·· ', . . .. , . .. 

chloride to 3 moles-of bensy-laaminewith the 
'. • . • . '<'. . - . ·,. 

,: · ... ' . . 

hope of cbtaini-ng the- pentazc, oompound 
. ,,. . ,·. .. . . ' ,,. .,. ' ... 

aocording to the equa.tiottt 

c,115 
c1-1~ 

~C,lls N1. ct -tJC c.l·JsC.i-13.WI-Jl--;> c,.J.J5N1 N N1 c,u5 + 2, c,l/sCH.,1111.,. • Hct 

gave' a· :teddith, browri preCJlpitate. wh:1.0h·· 
' . 0 • • ,., ,_. •• ' • ~: • :., ' ... , ·• ,, ·' : •.. '• ••• • " •• " ... • :· 

decomposed with the tormation ~f .l>enzyl:.amine 
• . i : ' • - . . -t . ' ' . . • , . • : . '· ' .. ' 

and phen_o1~ 

.Attempts were mad• to. pi+ep~re, a jen-tazo' 
• • < ' _., :°- • • • • • •. ., .;• '· '' • .. , . ; •,· • •.~ '• I ·,' ,". ' • 

" .., 

eom:pouncl b7 ¢oupli~.four- n,.ol~c~+eso6t ;pheny,l~,•: 
• - • •. .' ', • . • . •'·,' ' . ' " ' ·• . ' • . ' ' · ..... ) . .,, .•. . . ·-~-- ' .•. , ~•· • •• .. ·: ·,_. . • J 

d.ie.zoniwn . chloride. wttb one-.· molecul~.:.ot., ,-ei-h;V'lene 
• • • •• ' ' •• ·,, ,I ,. \ ·•· ,I ., • ' : • • ·,' ., ; '" •••. ' •• '.. • • • 

dil!Unine. In most caees-, the brown colored 
' • ,•. ' ·. : • ..i•. . . ·' . . 

preoipi ta.tea· formed: in -the,·-,.-enction" d.ecompoeed 
• '• ''' • •• • • ' ,, •·· •• ' • ·' • • •• ' • • ' ' • • ., • • ~. ... w ' , • 

using theee :reactants in the ratio ot 2.moles ot 
. . .. : . . . . ' ,, . . ,. . . ' . .; . . . ....... '~ . 

4.~a.zonium salt t~ree m.oies, o~ tl1.~ amine, _a.. 

solid compound was obta.ined .. which was e,ca.mined. 
. .• . . . ·• ,. . .. ··. , ... ,.- .. ,.. . .•·· ... ' , .. 

and. round t~- _be~• -~ ~bil~~-enzenediazo.amino_e~~~~• 

T}lis.prooedure will be.described on the following 

page. 
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Prepare. t ion ot ·i;;(r. 8 •Bis•benzenediazoaminoethane 
. - • I 

Rea.et ion.•• 

I( 
N,. Ill -c ff,. Cf-11. N Nl-: 

gram· mole) ot auilhle was dissolved in- a solution . - ... , - ,,_ :_ ', ~- ·: _.;, . . . ' ·. ·.. . . ,• , . .- ) . ,, ;' ... 

ot. 30 cc. of· hydrochloric acid. and- .50:co •· of 
• •. ! ' • .• ,, •., ;• 1.;; ,:·;,..·,•. · ,'. :, 1,· :: , . ' • ,: t' ... 

water. 

solution contai-11ing- 7.2- g:t'"ama of sodium nitrtte 
It··,. '.:· . ..•.~ . ·• ·,-: ,_.,,. :·: / -.~ _''.$, .-·:,:.•.~- ·;··::·-·-.··\-·'·~ .-,-- ,':',f 

( o.104 gram mole) waa added slo'!ly• ao. t:na.f, the 
• + ;- ,- - ' ";\·· ,. • :-.--:·\"/ ·,.: :·~:_·: ':: ;<•:·•;•; .. 

temperature ot- the sol1,1tion-did.not exoeed-2°0.-
• ." • ' \ •, •:• :•-- \ ' • •,: ,- • , '••:: : •, • ," , :- ! ._ •. '.• • i•l I ,, • •• • ( '; : •'. '._. ": • •• ~•. • !- •, . 

minutes. 
oontaining 20 ee. ·ot·wridrine; 11.7_grall11t:'.(o.15 • .., : ., • ,, ·' .. ' ..... , . ,, -, ; .. , ., .. · ' .•. •"< '1•, ':. , .... ,.• 

100 cc. of water. At once t_ a d_ark tan: prec-ipLtate 

was formed which was filtered fr<>m thegreenish-
·•A·•··.. •• •• ... • • • •• '• • • .. , • •' • ;, 

blue filtrate. Tlle,_ pl'~cipf~_ate _wa~. oz:i~ Slightly 

soluble in :most- o:rganio solvents but was 
' . _, , , • , . • . r . •i'. . - • -·. . . 

~_ec_ry~tallized tr..om Sl.=tl.1Y' solvent. ___ Tll.~ _c:,rystale 
were shiny platelets with a ltght te.n. color. The, 

•• ·• , • ,. : '. . ... . 1 • \ . • • ,. ; '·•: . ' .•.• .· • • 

crystals exploded at_ 127001n a. melting point bath. 
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~e- t:(•#• bis•benzened.1 a~oam.ino~~hNIG/ffe.8 ._ . : 

extrerao ly unstable -in- nclds •· --Inaa.e id.a, it -· 
• • j • ' • I. ; • • . ' • ' ' '' -.." • • ~. • 

liberated nitrogen-,w-ith the- .form~tton ot ,aniline 
. .. ' .• '. . . ' ... . ·. '': . ,• .. :_ ·: .' 'j ' : ' 

as the_- only- :recogniable. ,produc~. 
' , -; . . . . . • -j\ • . • . ' ' . ;·. ;· ·. . ., 

li'orster, Fierz, and a:oshuaf~. obtai~ed _·this· 
' • • • •' •, < ', • • I ,•, \ ,''' ••• : • • •, • .', •.A • \.': '•·••: : ••• ,, •• ,. • '., • -p '• • • )' 

1,2-d.ia.zoetha.ne-• . They recryl!tallized -the. crude 
: · · • ·.' · : . : • ' •· •: ·· -· • i • :·. : . ,- '· .-· • :. ," · -, . _,, l • .. , ""' . , . -'. ·. :· , : -~ -. ·. 

product from- petro.lel.UD- ether (b•P• eo~"ioo0o) 
• -. . . . ' :. ' ' ' • ... ., , •. ': ' > ,. • • • • ' ' • ' • • .. ' : • ._. 

' . 
and found, it required -2 liters; of: solvent -to -·· ,. 

I,,. · ,, . , • , ;' ,. ,, .• : · ,. · . . ~-• . '·• :·' · ·:··>.~ .i, ;,. •. '., 0'," ·,. , . _- , •• 

:<:i~ss~l'!'e 8 !lra~a, ~,t-_ :the- ,:,(._,,(3- •bis~b~~zo~d~~~o.runino• 
.. , : ' . . : . . . •, . . ' ' ;_ '. .. ; . 

_ethane• They report~d- th~t • it Jnc&.lted JYith 
f ,_ --: < .. ·: .. , •• ••• •,"' ••• -~ ' ' • • • • • • ' ' • • ' •• 

' . I .· , 

vigorous gas -evolution -- at- 12s0q ·. and:: vi~s un~table 
• . • .. • ' .. , ·, \ ' .. ;'" , . •, . "· • ' .J . • . • ... ' " ·. ' -~ ~-· ' ··- •. ·: ' .. . ~- •. ·, 

in-, ao ids. •They: reported· : that a;f bydroehiorio 
_' ,,. ' •• • • •• • I : • • • . •:• .'_ \ •, " •' '·,,._ •. • •• .• ; <. '... , •. : ' • 

a.eid caused liberation of'- two-thirds -ot the 
, - - . • .• • . ' ; _·. ' . ·.. ' ; . ·-._'. : , .. , ... .- ! . : -l" .. _ 

nitrogen -with the formation.' ot-- anilin<h 
. . •' .. ,. . .. . :· , .. ' . ' :, . ,: .. , .. . .. '. ) '. · .. 

-peri"tativea or Penta3o Oompounds . 
' ' ., . 

A survq -of the .. li terat~re 'revealed. ,that-
-- • , • • . • . :• • ,·I. ....:_ ' •· • ' ·,,. • , • ; . ·. - •, . . • • • •• • ; ~- •;; • • ' • 

several pentaadiarte compounds ,had bean p;ee:pared. 
' I<. • . • • : ' ,, '' ·.·• .. ,;,.- ... ' • · ..• , ... ' : • 

in wh1oh the third n1t1'oge~ cont.ain~d-, some 
'• • - • • .- ,,. : • , . • . . • I ,- ... I, • l 

organi':) ra.dica.1.- ThaGe compounds w~re_, quite 

stable.- Sinoe the hydrogen on the third nitrogen 
., . . ' . . .. - . . . . . .. . 

ot the pentazdiene (1;4) compounds was acid1c 1 .it 
. . . ... 

seemed feasible that stable der:tva.t:b,es ot theae 
" ' .. ..· . ~-- . .,. . .. . . . . . . ~. , .. 

compounds could en.sily be prepared. 
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The tollowing'reagerits·were- added. ,to:sma.11 
~' • •• ,- . ',: - " • . •· • • ' • • ·,. • . · ••• 1 ,- '' ,, '. • 

~ua~tt,tte_s of pentt3.:zo, :_oompo~nd cl·i;e~o-:1;tESd- in- · ... 

benzene ,or . in- ~odiuni ~ethylate.,;;rm~~~, .,q.'.l;(lohol 
',, ,•, ._ .- .' •• > ••• • '• •• ., a • • -,, • '•I ', ,, , 

solution; ncetica.nhyd:ride, mt,nc,ehloroa~e,ti-o 
• • - • • • ' •·- ··• • ',, . ' ·,, , ,• . • . , •' , '•" r" ,. " . , • _, \ ·• ';• ,· • •• i.._· \. ,.•! . •' ~- . • 

aoid.,. phenylisooyana.t.e·,. phenylisqt~_to<iran~te ,. 
·.·., .... - ··, :. ·. :, · ,1 · . , : •. :. ,. , ·•, • ,· ; ! •• ·,.,:- · •··.-:• • ·,· · ·. ·•··.l 

benzoyl ohlorid~t' 1>rt1mine ,in ~e.r'b<>n ,.te.1irfl.~)lloride, 
, __ .-·,_··· •• -,_,.· ,,- . , .•. ·.-· ••. ·:· ·- ·:· ·" .·• , •• ·;_' .· .• •,:, _,\ .. ' .. , • i \·:••," .•. 

phosgene · in t oluen~ t, .'Q~nzyl: ()hlt>rid~,: .~ethyl 
• •••• _ • , , • • , , 1 ., c • : : , , , .• ; , < • , . , . , •; , , • I '. · '., '•, · ", ' I. '' ' · ' ' • • • ' ' I < ' " 

iodide, ethyl _i,odide, and-. alool'lolic,- .s.ilver; -
,' : • ., ," " :\. • . I, 1 , '· : .~- ,: , • :,, ' 1 •• , • ~• ' : : • ·: • 1 ./ •• ·• ' '; • ; '. •• ':, ,,.: •• j ,: :.. '., ' 

nitrate. Of ~hese 1:e~genta,. only-, t~Ef 1a..t~e:r 
1 , · .- , L • , "· ' :. 'i i ' , . ':·' , , S- -· ,·• : • -,'°· _, •- · - · , · · .,· ' ,·, ·: •,.•',."\ • • 

three gaTe products wbi~h were de:r,ifa.~ive,a- of 
' · •. •, . . • ·-. . : •.. ,, •' .. . . -• -- .. ,•, . ,,' ,' ';, ':,<•,!• ., .. _. ·,:· ·, 

the penta.zo c oni:pound. ; : J:Jenzoyl. -cll+Qri4e · a.1'id 
•• 0 " • ~- ·.,. ;•, , :--·. ', '", ,_ , o •, :°, I :-, \ •,.' •• ·, ~, : •• ·•• , , •· ",'- I 1, l • >_-., - , , ' 

decompoei tion )10. that the analytical· tiati!i. could 
. . ...... · ' ... -.. ···, .·: ..... ,,,, ., .. ·"•; -,.,-,. ·•···. 

n_of ~_e_ i~~er:preted:•·. 

Pre»~ration o~ ~-:1:leth.yl•lto•diph~f!ll~;eentazdiene•( 1e4) 

Reaction•.•• 
H CI-IJ 

t -

N=N-tJ-N-=-N 
I 

N::N-- Ptl-N:.N 

Na ocH3 

Procedure!.-~~ne .gratfl of :pure; }):lS•d:f.az.f.:lbe11~ene• 

amide was_ di•-~~-~,..ed in 5 ,ce. of methyl a;i.oohol •. A 

very _J;>_ieoe, ~-r aodi,~ wa:s then ,dios.ol!~d in 

this aolutioti. One gram of methyl iodide was 
' . -
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added to the solution audthe mixture:was allowed 
\ . . ' . ·: ,,, ... ·.... •.· 

to stand. :· After a period of one.hour.,- -a 
.. •. '. . ' . ' . . ;, . ' .-

-P,:t'e:o.tpi.tata -!_a~ ,f'.o~edJ which w.a.a,.:f\~~t~rA~; ;0~:f- ~d 

dried on -a. pol!Quti pla.ta. ; The prod~t~'t.;;w~:,.r,ecry:st-
, '·-.' • • • •. • • 1 \, - ,. ' ' • ' •. ·. • . . •• • 1' 

allized from ethet and meited.,a..t 113•114°0 •. 
' . ·,•. ' ·.. .. : .. '' •. ; . . :-· ·.: : . . . ,•. ,.·.-· : . •···'•·:- ... ·-· :· :/ .. 

Goldsehmldt _ and Badl4~, ~nd .1'illll'otll•- ~ble- and 
. : ' .- ' : . .· ' ' : ' •. ' . : . ··.I .• -· .. ' t ·: ,. -_:.· ',·. ' ' : :, .• • ': •• \ •• •. ·- \ .. 

Gr~~~4 -prepared ~hi~ swn~ -~o_mpound from· ~~enyl• 
.diazonium -·chloride and methyl ~ine.'··-~hey 

; ,. • ••.• ,', .:· ,. ·.,. " ',>, 

~eported am~lting point·of 112-113°0._for 

tl~i a.' J):t"O d~tc t" 
Pr,eprn.r,atton __ o~ -~-:m~tgyl:--l,5~bits•('.2•tozl).-pentazdtene-( i,4} 

J?en.otion •• -

C H~.I 
CH~oN-1 ) 

Clh 
.,j::i.J-~ -N:- N 

Prooedure•••011e of'_::1?!~~:P71.~~~~tO.,~f;a,nt~4~_. :; 
w~a di~_aolved _•in _ a . sol1;1ti 9~ ,c~~~t}in?~::is. ,-ap~n,·01cimatel7 

0.1 gram sodi~ dissolved• in 5 co •. of methyl 
. . . ' . . '• ~- ·- •' .'. . , ... ,, . ., •· . ·.,, ·, '.;. ' . 

alcohol. One gram of. methyl iodide :was, added to the 
; . ... -· ' : - .. - . . . . , .. ; - - - .. 

solutic<>n. · After sta11ding toi- t"tvo hours at room 
' ·'• ., • ,. ,.· ,. ••. • ,· ', ,· ... ··- • ,' , : • .9 ·, 

temperature, a preoi-oitate .. Wtt:3 .formed fn. the 
' • , < •• , : ' • ' • • ' • • ·• :; •• I ' . I ' , . . ' ,' . . . 

soltt:tion. • .This JfoiHp1tate ,-was filtered from th& 
... ' ., . ' .. :. - .· ·.·-, •. '. .,' ' . .. ..... 

so lttt 1 on n.nd reerystal li zed :f"rom ether•·. The yield 
, .... ' - ' ,'.. . . . -~ .. - ., - ,, . : - ... •; ·• .. 

or product. was 0.2 gram. The recryata.llized 
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p~o~u~_t wa~ yellow •in .c?l()r at1d mel.~ed at 147°c 

in a meltity.;: po~~t ~a.th. 

Thia.oompound,was.prep~redin tP:e.same 
·· , • • ·, ·, ._ • • · • . : • I . • •,. It 

· manne~ ·• 'bt '!'on. Pec~a.nµ .~.n:ct, !~_o.beni Uts38 •> , , 
Go ldschm.f c!t a.nd. J3ad1 :Jrepared• this .. compound f·:r<>m 
., . . ·, ' • ! " . ' . ' .• '. . ,. ,. •, : . : -. . ' ' ' . '' " • .- . ' _. . . . ' ' • ; ,_ . : ,1 • • ,l - . . • ' • ' 

p•toly'ldi~zonium ch1~rfdeand ·,met~~'alll,f P,e,.,, ,;They 
•- . ,. ·•• ... , . ' .• ·- .. . . . . ',, .. • . .. . ._, . '-'' . ~. . ., . . . •' ., ' ·, .. . . ·, . 

Pre;earfl,tion'otthe Si.lver·!:Jalt ot,l,5•Diphen,yl;. 
'' ' ' ' ' ' ' ( 

~entati:diene•{l,4) ·• 
4 • ' .· . ' .• ·• ,. 

,J:IV-N-Pl/-::.N 

. Proeedttre•••A small. q11a11ti~;r ,of' -.l;,5-<ltphentl• 
• • • • • • • ., ' •• • •, ." • ,.,, ; -~• .. • O • .,, • ' "• 0 • 1 > j O k q • o 

pen~atdiene-( 1,4). was, d~BS(?lT~d.-:l~ _t:c>lq ,,fff,,hy:L .. . -~ . . . . . ·, - . . . . -. -·, , .. . ,_ - . ' . . . . .-- :, .. ·.. .. . •, " 

alcohol.-'· Addition of a.n. exoess ot al.ooholic-
i; ..... . .·, ' .: .-. ··~ ,: . ·,: , ' .. ,. . 

silver, nitrate solution. to this e101ution ·:ga.ve a 
. . ',. . . . . -':· ' .. .. ' .. ,, ,. ' . .. ' . ~- . . '' ,; .. 

yellow precipitate. This precipitate.was 
' ' • • • I • .. • • ' • 

expl_os:11t~. ;t w~_s d.r~ed f:tnd.. 0.,2~~ .. $!'a.ill_ or ·the 

ailver salt was .weighed out and.placed in a Parr 
.' . .• ·• • , . • ! ' •' . . • • . . • • ' .. • • ., •••. ·•· 

bomb. The. sample. was treated. i_n th~ tnanr,u;,r . 
• •• ••• , -· •• ,.. # 

• 

~e~oribed in ~ll:npter·II, page SQ except that the 

solution-of hydrazine sulfate was omitted •. The 
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silver was.precipitated by the addi,,io-n ?t'~-an:• · . .. .... .. - . . . . . . \ ·,. . , ' . . . . . . 

excess,ot a solutionof chemi-oall.yp11re-eodium . ' -. ' , . .. ' . . . ·'• . . '.. . '.· . : :}_ . . ;_ . . ,',. ,.-, .. '. -

chloride., The solution.· was'. he.e .. ted to .eoa.gulate 
• • . .. . • ;·:. ' ' . : . '•. ' . . " '.:·· .'.· .•. ,· .• ; : . ; . . . . . ;·' '·:-=.. ,.- ; '\·.,,. :- . '_: . ,: :· ..,. •.• ; · . ...:., 

the preeipi tatad esilv-E9r- ~hloride,:~c.091~4~-. J1nd .. , .. ' " . . -... •-. " . . . , . ' . - ' ' - ' . ' -·: . .. '•;. .. ' .. .. . . ,., ' ... ; . :- ,, •,_ ~. •, 

the pree'i:r>ita:~e was ,filtered into a -prepared ... 
-- . • . -.'. ·. :. ,' •' .•. " ,. ,. 1 .. • ' •'; · ; ;.· ,_: t. . :. , ·- • ·. • ., -,_· ,..:: ." ·. 1' ... ,· " ,• ' ·•.. 1_: · ,. , ., 

Gooch crucible, and.dried-at llQ~l15~~:fo~ one 
•• 0 " • \ ' ' ' .•" •' '•. ••• ·, ;·. t' • : . • : : .. ~,,, ' . ' ' :• : . 1\ 1 1~ , I . • ' •· ,i> I ••; ', ,. ' 

giving t\_ peroentage .. ot sllver:l_rt:'th~- .-o~,i~i11al 
, .. , •. .• .• .• l;" . , . l · .- ' ,I, • J' '. '. :• I'·. ', ••· \, · · • · 

S~"ilple equal to:,32 •. '1%- .•, ;a Th~., onlcuJ.~ted,. 
••' ' •'" • a.. • • •- •. ) • . ,•' • • •. •': •• • •, ! : • • ,_: "• '; • ••, .. • t. _. 0 _. •. •' 1 ~' • ,... < • 

_:peroe~tag~ ,of ,:si,lV~l,\ in .. :~~e ~,i.lv.~r salt 1:tt 

equal to· 32.5% •.. 
• • : 1 .• ,.' ••• ' ••• ·.: 

L1f'sohitz~6-.P.repar~l\ \th;e pu,;-e e'ilver, salts .. , . ',-.. , ...... · .- .. .•' _, , .. , ' . - ', '. ,. ' . . . ,,, _;" :·.:. . .•' . •;' .,:· : ' 

of. the pentazQ compound• with :n.i trci<, .ac-id•, and. 
"; • • - , • . •• • • ;· '. • • • :· '. - :,- \ • - : , ·' • ·, 1. .• - • • • : • • • • • •.•, . • .,_., \."•· - • (~ l''. ; '• 

treating with silver nitrate. ·. The._aa.lt- was-:- : 
•• •• ·•. • • ,- ' • ' ••. ,-,- • • • _.: • '. - ,: · ••. ! • ·'. _:;, :· -· .•. ' _. .. _.,, -~ .,:·- ... 

tiltered off and .. rHssolved ~n :bqilitt(t,PY-J-idine 
,, •, • -,. • ,. • ,,_ , • ,.. • • ,,•, • , -. , •, ., 'o , • - ; •1 , .. ,. ,/ , ,• I ... , " 

Oontaini.ng a small- quantity: ot alc()hO+:•:·;.The 
•·• • • .. ·- ., . • ,. . .. ... . .,. . ' " ' . 1 . ; .. ·,• •,/ ' \ ,_.,, ;" :"'' I ',,l /'·; ' , _.,_. 

".'"solut1.on·· w:~~- oool~~ . ~11~ : e_thc;:,r wat?-<~~~~~:;mhtbh •-
precipitated .the silve:r.,pente.zo ·compo_uri~ •... ; Thia 

• ' ' " •. • . . ·• • . ' • • •· . '• •· • ·• • ' ~• . • • . ••. \. ' • .f ~-l ' . • • 

methe>d_wastried in tll~s-inveatigatiottljut the 
. ' ' -- . . .. ,· . ' . •. :· /• -- . ' ' ... ,··. . ., . •· .. ·• ' _, '' •' .. ... 

heat necessary to dissolve, the co111pound -!tic 
. . . . . . . .. . ' . . . '' ,, ,· . . . . : . . '· .. '.. . .. ' ; .. 

pyt91d._ine. ca.use" SOI!l&, · dec~mpoe! tio1:1 or, the 

pentazQ,compound. 



aHAPTER·:cv 

SUMMA."=tY 



Summary 

l·•: The redua-tion ot· a. number of .. d-iazonium 
• < • • ' • • • • .,_ • 

. . 

salts with alka.1:tne-formaldehyde haa been-- . . . ,.. . : . ' . ·, -- ,. ,'/· .. 

tound to produce- good . yields ~r hydrocarbon•-• 
. • ; ! . ' ' . ·:' < '• ·.• ' ·• ' •• • •• • • • • • • ·_,! ' ,. • ' '-,'- .. 

The best yield•-· ot bydrooa.rbo:ns were-_ obtained 
. . , . : ,., : ' ,. : . · . .- . .• . -._. . . ,·· ' : . '. •· •, . . - .. ; 

from those diastonium sa.lts--wh-ich contained an 
• - > ,· ·' •• -, • ; •• '' ··.•. 

electron donoi- gro~p --. substituted in the 
; . . ' ., -,',; . ·,. ; "·• . . ... •·'; ,.·· :· ,.. . ,': 

_aromatic -nuo-l$us.- Poo~ex< ytelds- ot -hydrocarbon 
.. "•.•·I ·-1. ,., ·, ·.. . ··- • ·-.,··. ·,:, .... • -·• ·,··,: . " 

were o~tai~•~-3-~?-6-om: -~-~az~111 salts c_o11ta.1ni~ 
an eleet2:on acoeptorgroup substituted-in the 
. . : . ': ·. . . . .. ._". . . .. ' ": .. : ', ... . '. -· 

~o~atio. nu~leus.• -· This· method .ot .. t,4~o~_io~:: 
otten gave the beat yielcla of' by-drooarbons-in 

,<' . . .. ' . ..._ • • .. ' ,, " . . ·, . . " ' . . ... . _ ... •, . .. . ,. ' ' • . . . . ' ' ·.·• . • 

ca.see where the claasiaa.l: method ()f. reduction 
,-·.. •·•• •· ., ·.. •' 

with- aleohol gave the poorest yields- -and •ioe ....... _ ' \ . .. . ... ' ··- . '......... .. . ... " , .,-.-., ....... • .... ,. 

Hence the two me_thoda . eqpplement each 

other. 
2. Twel'te triazo derivatives ot morpholine 

. . ' ........ , ,•:·. -.·- '.,,. ' : : :- .. . 

have been prepared 1??-... Yltld~ ot 70•90% and the 
• • .• •• .. • • •' .- • • • I • • • ' '·• ·• • • • < ' • :. ·; • • 

melting points of these d.eri'f'atiTea are listed 
OD page 91. . ., 

s. Liquid ammonia was toun4 to be unsuitable . . - . 

aa a solvent for oarey-ing out the typical 
. . .. . . ' .. ,, 

41azonium aa1t reaotiona due to the formation ot 
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pentazdiene oompounda.with the-di-a.z.oniwn·aa.lts. 
• ' ' , •·· • • . • -~ ' ' . . - • . - '· , • ,. i ' ' 

~h_e ~~ep!U'~tions: _or some'. p~ntazd.f~na. {l;:4): 

o.otnp':)Unds. was.-~.ar~.1.e~_·;0llt·.: and some ot their 

deriva.:tiYes .. were prepared., . 
. . ,, ,. -.. '• ' ... , . 

. .. . . -~~Jfl ~'f?ia-~enzold:f.azoa.m~11oe~hap_e !_a~: 

:p~tipa.red by a. method--which is not"• repor-ted- :tn 
' '(. ,.. . . . .. .. . . . ; '.. . ·" . ·. .. ·. ,;_ . . ,.. . , .. ' . ... ..,. 

\ 

the2 ltte:ratur.e. __ ·, Thia compound-,h~d,_pr~tri,ously 
, ' • ••• ' ., .• •. • - -- : '• ' •- •' ...... '- ., .•• '• 4 • • • • • • • ,,, ,· • • -~ • -" . ' • 

~een. pr~p.a.red ~~O'!FJ phenylmagnesium .b~oini~•- and 

1,2-diazoethane. 
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Table V 

Substituted Diazobenzene Derivatives of Ko~p~oline 

Triazo Compound· 
.. ' . •· . .. - ' . .. . . . .. . . ., .. .. " ,. 

Diazobenzene-morpholine . .. .···• .. 

Dia.2:obenzene-( 4-met~l)•~ot6phoim1•· 
' .. ',\ .. .. -·• ~----· .,~ :- ..... · . ·- .,. '. ... ~- .-, ... . ., ... ....... 

Diatsobenzue-(2-meteyl)•m(?rpholine 
__ ...... ,,., ·~ .. •.·· ... . -~- .. , · .. ,·• .. ·) -.,..'. -. ' '-: ,-.,,-.·~ --~ 

Dia.zobenzene• ( 4•ohloro )•mo~phol!ne -
• . • ... ' • • • ' - ·• ••. ' • • ... .,. ' • ... " . ,• ·•· ·,-.f . ; •• " 

Dia~o :t,_eJl~.e~e• ( 3 •chlo~~ l.-:1'-_orpll.() ;_t~e 

Dl~z~b_e_n~ene• ( 4-l>romo) -~orpho,li~e, 

Diazobenzene•(4i•nitro)-.IDC)rpholine-
.- -- -~ • • • • . - .• . ' . .. • . ' .. , . •, . ,. .. ·:· 1·' • ',. • 

Diazobenzene•( 4•aoetyi)•morpholine. -
, • <.• • . . I I -, •• o• .... • .., , • • ,,' .. ,, ' " •• 

Diaz(>benzene-(4•a.aetamino)•morpholine 
.< •.. ,. ', • •. ' ' I• ,' . •,~ • • ,, "' • •• ', ¥; ; . •' < • .,' • ',' : : •,. • \; 

Diazobensene-(4-~arboxy:l)•morph~line 
• ,, ,. •• • • • •• • . < ' '. • ; .. "· • • • •.· ' , ~· • • •• 

Diamobenzene•( 4•ars,i!nie acid-)•morpholine 
• •.· • . '" . • •. • ' • •• ' . ,, ·I ' •' > • ' , . : . • . , < .:• • •. ••· , . • C 

Diazob4nzene-(4.-aultonie a.cid)-morpholin• 
. . . . ... . . - ; ·.• ·' 

54e5°o 

24-2500 
. '• 111,~. ·• . 

aa.5°o 
:- '•·•:,,._,: ):' t I 

13s.s0o 
92?0 

1.78!0 

-~~960 
0 .179 C 

:, ·i·'. 

177°c 
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