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The r'ecomiended procedure f o r  t h e  p r e p a r u t i s n  of di-(2- 
hydroxy-3-nitrobenzal)ethylencdiimine cabzl t  is repro-  
d u c e d. 

Fur the r  s t u d i e s  of the  t e u p c r a t u r e  of' a c t i v e t i o n  o f  the 
hydrate  f Irst formed i n  t h e  g r e p n r a t i o n  of d i - (2-hydroxy-  
3-n i t robenza l  ) e thylene  diimine cob;. 1t ;nd i c z  t e t h  t the 
r i la tcr ia l  r c q u i r e s  tt;er:i3ertltures of about; 1::iJ-j;50° f o r  
ra;:id activation, 

21, Eicviev! and  O b j e c t i r e -  

The early work dealinty ~:ith t h e  p r e p r a t i o n  of di-(3- 
n i t s o s z l i c y l c l )  e thylenedi iz i ine  Cobtilt is desd r ibed  i n  t h e  
Report  L I V 6  S t u d i e s  on t h e  method of p repa r ing  the  m t e r i a l  
end the  e a r l y  d i f f i c u l t i e s  experienced a re  desc r ibed  ?*.:ere,, 
The s t e p s  in t h e  p repa ra t ion  07 the  r.r iuter. i&l n r e  : (1) the 
P t i t r a t i o n  of s s l i c y l s l d e h y d e ,  (2) t h e  separation of t h e  3- 
ni t , ro  anci 5 - n i t r o s a l i c y l a l d e h y d e s  so obta ined ,  ( 3 )  the 
condrns2t ion of 3 - n i t r o s c l  icy]-aldehyde ?ifi th e thg leaed icn ine  ~ 

( 4 )  t h e  c o n v e r s i o n  of t h e  l ~ i t t e r  coffigounct t o  i t s  hydrx ted  
Cobtilt d e r i v c t i v e ,  m d  (5) t h e  a c t i v c t i o n  sf t he  l z t t c r  t o  
y i e l d  on oxygen-carryine.  L-t l ter iul ,  The v a r i o u s  steps in 
t h c  grccediue h t v e  no?:: been wel l  worked o u t  ( s e e  Leports  
UJ :,nd YXIV f a r  tihe n i t r a t i o n  s b e . ~ )  CinL the y i e l d s  are 
e x c e l l e n t ,  t h e  :najor dkscdvnntn:;e bein..: i n  t h e  l o s s  of 
abou' t  hc,l1' of the s c l i c y l z l d e h y d e  to the usel-ess '%nitro-  

02 e l in inc t i r ig  t h e  water' f r o 2  t h e  hydrate first  farmed, 
t o  y i e l d  &a oxy,?en-csrrylng a t e r i a l ,  X::I.S n o t  com,letely 
c e t e r n i n e d  i n  tte e a r l i e r  wllork, 

s , r j ] - i c ~ ~ i t > l d e Q ~ d e .  The te3.2es~i t i i l -e Of ac t , i va t ion ,  t h a t  is 



. 
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; E  i r q l i e d  i n  t h e  e i ; r l i e r  r e n o r t s ,  t h e  r a t e  of oxy,-enr?- 
t ion of d i e (  Z-hydroxy-3-nitrobenzd)dehyde is inf luenced  by 
t h e  h u i d i t y  of t h e  T.ir. 
r e q u i r e s  f u r t h e r  stu-:?.  The , : r i n c i p r t l  o b j e c t  of the ::lark, 
t h e r e f o r e  was t o  s t u d ? -  t h e  r a t e  of oxy:yenrAtion of d i - (2 -  
h y d r o x y - 3 - n i t r o ~ e n z c l ) e t h ~ l e n e d i i ~ i n ~  c o b a l t  tis it i s  a f f e c t -  
e d  by t e q e r a t u r e ,  >ressure, m c i  huu id i ty .  

T h i s  s u b j e c t  is of k p o r t m c e  rnd 

111, kecommended 7roceaure.  f o r  t h e  K i t r e t i o n  of 
L c l i c y l t l u e h y a e  ~ t h e  3ep rEt i o n  of 3-Yitro- 

-. i;na f j -1: i t roslc: ic~-lc- ldeh~-dc,  cmi t h e  .'re?&ra- 
t iori o f  ai- ( 2 - h y ~ r o x ? ~ - ~ - n i t r o b e a a a l )  ethylem- 
d i i inine Cobe l t  

- 'L'lie N i t r z t i o n  of Cn1icyl ; ; ldehyde.  In  a 5 l i t e r ,  3-neck 
f h i s k ,  c,-,ui2pcri;'ltkL a iiot-or d r i v e n  stirrer, a dro?pine; 
f u n n e l ,  :. therccjrLetLr, anc  o. vacuum l i n e  t o  c a r r y  o f f  
t h e  fuzes ,  y h c e  2000 G. of K l a c i u l  a c e t i c  a c i d  and 500 g o  
of  s c l i c y f d d e h y a e  ( t e c h n i c .  1) Cool t h i s  s o l u t i o n  i n  
xi i c e  b a t h  to 25*  Lnd then start thc slow a d d ' t i o n  of 
ths n i t r i c  r ;c id .  a w i n g  t h e  next  2.5 h o u r s  add 400 E .  
of  98 per c e n t  n i t r i c  a c i d ,  s~~ gr. l , f j O ,  T h i s  a c i d  
m u s t  be added slu:.ly cnci a f t e r  t h e  f i r s t  le0 c. h2.s been 
aaded the  t e z p c r c t u r e  sho.J.ld be reduced t o  l e s s  than  
15' ncd he ld  below 15" u n t i l  the  a d d i t i o n  is complete, 
, . f t e r  ti11 of t h e  a c i d  h a s  been added ,  re;iove t h e  solu- 
c i o n  f'rm the i c e  bfith and  ~ l l o v /  i t  t o  warK t o  a b o u t  
4 Z Q ,  T ' n i s  w i l l  t ake  f r o 3  1-2 hours.  ','-hen t h e  t e r p e r e -  
t u r e  r eaches  .So, i r m e d i e t e l g  f , - I l L r  t h e  m ~ t e r i a l  i n t o  
1@ l i t e r s  of water  con ta in ing  sor.ie cracked i c e ,  L e t  
t h e  m i t e r i a l  stnnti a t  l e a s t  5 hours, t hen  f i l t e r  o f f  
Lnci dry.  The y i e i d  froL2 this p rocedure  i o  about  9 2  
IIer c e n t ,  c a l c u l a t e d  on t h e  b a s i s  of  t h e  technici-ll 
grnde s d i c y l r l d e h y d e  ac  85 p e r  cen t  pu re .  

The S e y a r a t i o n  of  3-Nitr0 frorii 5- laitri)~131icyli:1dehyde, 
Disso lve  4 p a r t y o f  t h e  x i x t u r e  of isorners i n  30 mrts - -- 
w t e r  m d  1 gart of  sodiuui hydroxide. l ieat  u n t i l  e l l  
of the : . a t e r i a l  i s  in s o l u t i o n ,  ;.ncA u l l o ~ :  it t o  coo l  
s l o v l y  by standin( ;  ovcrnif:ht. F i l t e r  o f f  the c r y s t a l l i n e  
sodiu;; s z l t  of the  S-n i t ro  s :Zicylaluehyde and t r e a t  
t ae  f i l t r a t e  i v i t h  1?:1 sulfur!-c a c i d  u n t i l  no nore  .miterial 
is 0reci:;itLted 011 f u r t h e r  c ( L d i t i o n  of :.:cid. T i l t c r  
off tile p u r e  Z:-nftrcr 3 c , l i  cy1 ldehyde. 
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I n  o rde r  t o  further p u r i f g  t h e  5 - n i t r o  s:jlicyl::.l- 
dehyde r c s r y s t a l l i z e  t he  sodiurri s a l t  of 5-n ' i t ro  sal-  
icy ln ldehgde  t v j c e  f r o n  6 t i r aes  i t s  ve ighc  .of' ~ a t e r .  
D i s s o l v e  t h e  r e s u J  t i n g  pure sodiulr, % n i t r o  s c l i c y h l d e -  
hyde i n  6 ti:nes i t s  wei:ht o f  v8ter snd acid5.ry w i t h  
1:l i n  s u l f u r i c  a c i d  until no Liore D r e c i p i t a t e  appears. 
Filter o f f  and dry  the ?ure 5 - n i t r o  s s l i c y l c l d e h y d e .  

In  oraer  t o  obtain t h e  isoiGer of 3 - n i t r o  selicylal- 
dehyde which n i l 1  g i v e  En oxyrien ca r r i e r  u i s s o l v e  t h e  
.--nitro sal ic;-lE.ldehyde prepored above i n  tT.-.i.ce i t s  
weif;ht of  h o t  a l c o h o l  end p l ace  t h e  r e s t i l t i ng  solr i t ion in 
a 1 ~ e l l  i n s u l a t e d  container ,  Allov: t h e  s o l u t i o n  t o  s tnnd  
2 o r  3 dsys a i t h o u t  ciisturbine; unu t h e n  r i l ter  o f f  t h e  
l a r g e  dzrk b r y n  c r y k t a l s  of the hi.Gh ..:.eEtin,y isorrer,  

- 

[.L*@.: 108-110 o 

( 3 )  '2ht: ;?2f r;:,$icr. (2f 33.- 1 Z - h y d r o x ~ ~ 3 - n i t s o b e n z a l )  e thylene-  -- I.- _w_ 

-...IÎ Iuy di.ii.iine ~ o b ~ l t  ,, ESSCXLT~ 2 moles ST 3-nitrossli.cyl~ildc- 
hyde ( 3 . p . :  1 0 8 - L l O " )  i n  31500 ml. of hot  95 ~ e s  cent  
~ l c o l z o l ,  T Q  t h i s  solution acid 1 mole of' e thy lened ian ine ,  
Cool  t h e  solution ~ n d  f i l t e r  o f f  t h e  or:.r-(re-yell(Tt'! prc-  
c i ? i t a t e *  ;.:ix t he  S c h i f f ' s  base without  d r y i n g  i n t o  
10 b i t e r s  o f  h o t  water, Adu Z moles o f  sodium hydroxide 
find 2 uoles of sodium acetcte d i s s a l v e d  in 1 l i t e s  of 
wtwe T o ' t h e  resu l t in ! ;  m t e r i a l  6dLl 2 lno les of c o b z l t  
c h l o r i d c  dissolvecl i n  1 l i t e r  of v a t o s .  Dicest t h e  nix- 
tu.re c_rl 8 stear; hi , th  f o r  6-8 hours ,  , ? i l t e r  ~ n i  d r y  t h e  
nEteric-1 crlt 1 0 C r j - ' o  
i r i  a VSCCU.IS oven a t  920 or under i n l r s  red lan?s, 

i , c t i z a t e  t h e  dried c o n p o u u  e i t h e r  

IV. The Activation of i l i - (  2-hyuroxy- 
3 - n i t s o b e n z a l ) e t h y l e ~ ~ d ~ ~ * i ~ ~  Cobal t ,  

The cor;lcound ! %-( 2 - h y d r o x ~ - - ~ - n i t r o t e n z a l )  e thylenedi imine  
c o b a l t  is  o b t t i n e d  by the  u s u a l  riethod of p r e p r c t i o n  i n  
t h e  for:; of ti hFdrtite. The loss of v a t e r  u?on d ry ing  is 
g r t d w l  ::r-c: t here  see:;s t o  b e  ito d e f i n i t e  t e r q e r a t u r e  u t  
x7hich the  hydra te  beg ins  t o  decompose, 

S t u d i e s  on the ac t iv t t t ' ion  o f  t h e  3 - n i t r o  CQKpOUnd have 
shovn thct t h e  mter is l  r,zy b e  ; c t i v e t . - i  i n  o i r  a t  E. terq)era- 
ture of 125-13Gao LLt t h i s  tw ipe ra tu re  no c p p a r e n t  decomposi- 
t i o n  re:,ull.s b u t  t h e  r a t e  of r-,ctivztion i s  n o t  r a p i d ,  about  
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I n  m o t h e r  experiment a sauple of & n i t r o  compound T : ~ S  
portly ubt . iva ted  a t  room tetiiperature in a v e c u q  d e s i c c a t o r  
ove r  Shosphorus pentoxide. sariiple a c t i v a t e d  i n  this manner 
c a r r i e d  2 per; c e n t  Oxygenp hOlj;ever, a c t i v e t i o n  i n  t h i s  m n n e r  
r e q u i r e d  setrerd,  days. 
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absorbed  YES Lhen cc l cu lc t ed  and t h i s  x:ei:ht of oxygen s u b s t r a t -  
ed fro:& the eo in  i n  r ! e i ~ h t s  of the U-tube. The d i f f e r e r c e  i n  
w,,ei;ht was $hen equal to the v:eiFht o f  water absorbed. The 
rate o f  cbsorp t fon  of water was assumed t o  be l i nes r  du r ing  
t h e  p e r i o d  of oxyeenation, t h e  r a t e  o f  a b s o r p t i o n  o f  va te r  p e r  
x i n u t e  wmr; ca lcu la t ed ,  an5 t ' , i s  vellue YIES a sp l i ed  I S  a cor rec-  
t i o n  t o  t he  i;ieipht of t h e  11-tube a t  each I n t e r v a l  c i u r i n m  t h e  
oxygenation, There Y X S  t h u s  obta ined  tlse r a t e  of oxyrren; t i o n  
p l u s  hydrc ' t ion ~ni. the rate of oxj-;Tenntian :,,lone 
t h i s  uethod :my no t  be a b s o l u t e l y  co r rec t  s ince  t h e  nbsorp t ion  
o f  ?:ater ..tiiy not  hkve been linear, it is felt t h a t  anj- errox' 
involved  could-  only be very  sr.iilLLe 

.;,lthough 

The data  obta ined  For the r e t e  o f  oxy,zenetion p l u s  
hydra t ion  snri the  r a t e  of' oxyi:earntfon alone at atmospheric 
pres su re  an2  room t e rqe rk tu re  at r e l z t i v e  h w n i d i t i e s  of 0 ,  
5 ,  10 and 56 p e s  cen t  w e  shovm i n  the zccor~;mn;-irq three graphs. 

ity of  t k x  ~ i r  to 10 p r  cent ;  s u l f u r i c  o c i d  ~ i "  s-, cr+ 1.67 
e...' 5 s used t o  z d j u s t .  the  hui i ic l i ty  to 3 ;er c m t ;  the at:-:,osghere 
as used. directly hr;d a h ~ ~ a l . C . i t ~ ~  of 56 p e r  c e n t ,  

satur : i tcd 2;irnc c h l o r i d e  s o l u t i o n  we.s used to a d j w t  t h e  humid- 
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c 

.'tie 7: te of oxygenation of di-( 2-hgdroxy-3-nitrobenzal) 
c t hy  1 e ne ct i ii e c ob 1 t 1; ii s de t e qii ne d t i  E i ?{: th i s ap r b t us 
at 24", t P ,  55 , 70-72 76-77 , anC 87 The resu?.ts are  
s~iovin c r a ; ) h i c z l l y  i n t t h e  accompanyin(: ficuse. . The r o t e  of 
oxygenation of di-(%-hy~roxy-3-nitrobenzal)ethylenediin~~~ 
Cobalt changed onl: s1iC;htly w i t h  teiaperature.  T h i s  i s  p a r t i -  
c u h r l y  F>i@eres t ine  s ince  $he r a t e  o f  oxygenLtion of' t h e  
pa ren t  I o;y-*efl-ctrrying C O I f i l j o U d  v a r i e s  pc: . t ly i i i t h  tenpera-  
t u r e ,  

'The y o i n t  at -;:hich the s ~ t e  curve l e v z i s  o f f  depends 
rx i rked ly  u_non tiis oxygen pressurel t h t t .  is ,  t h e  higher t he  
oxygen prcssn2e t h e  nearer  t o  the t h e o r c t i c c l ,  oxypm c a r r y i n g  
c t p ; . c i t y  &tie r a t e  curve mprooches  b e f o r e  l e s re l inc  off. 
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