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TECFBIQUES. It has  been found tha t  tv'. and M. gauge No. 32 s t e e l  wire o f  

diameter ,0128" f i t s  the No. 23 gauge hmodermic needle bore even more 

closely than the No. 28 13, and. S. gauge chromel wires previously used, The 

clearance ts Drabably less than .OOO5", and the wires, a f t e r  cu t t ing ,  must 

be carefu l ly  polished with rouge paper t o  remove the burs formed by cutt ing.  

Since t h i s  wire i s  a l s o  much s t i f fer  than chromel grea te r  forces  may be used 

without danger o f  bending and so longer and more t t g h t l y  packed samples 

czn be extruded. 

SI1TGLE CRYSTALS. 

c r y s t a l s  from Berkeley have been examihed m d e r  the microscoFe. 

>roved without exceTtion t o  be very badly twinnec?,. 

they grew r a t h e r  sud6enly towards the end of a run a f t e r  i t  had been thought 

A considerable number of the  last batch o f  sublimed 

They heve 

This map be because 

t h a t  the attempt t o  grow c r y s t a l s  had fa i led .  Moreover, from t h e i r  o p t i c a l  

behavior and general  ap9earance i t  i s  a l m o s t  c e r t a i n  that a lz rge  number of 

them a r e  the inact ive form, For instance,  the  dichroism i s  tha t  of the  in- 

a c t i v e  form as f r o m  alcohol,  darker with the e l e c t r i c  vector  perpendicclar 

t o  the needle axis. 

m o s t  badly twinned and there  a r e  no s ingle  p ieces  separable large enough 

f o r  phot ogmphing. 

Some however a?near t o  be a c t i v e  but these a r e  the ones 

Although a c t i v e  s ingle  c r y s t a l  p i c t u r e s  aye not yet a m i l a b l e  a start 

has been made on a more de ta i led  i n t e m r e t a t i o n  o f  the n i c t u r e s  completed some 

t h e  ago of the i 
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POWDER PICTURES OF DIAMIXES AITD 1IPXAIViINE;S. I t  ~ c i s  found impracticable t o  

obtain good powder p i c t u r e s  of the  coarse grained samples by grinding and 

sieving. The f i n e s t  s ieves  ava i l ab le ,  about 325 mesh, a r e  s t i l l  t o o  ccarse 

f o r  s ta t ionary  samples. It so  hapDened that the  samples involved were a l l  

e i t h e r  inac t ive  diamines or were triamines ac t ive  only a t  high oxygen 

pressares.  

radius  oDen came% which permits o s c i l l a t i o n  o f  the  sample about i t s  axis. 

These Tic tures  completed the  ser ies .  

Consequently they were a l l  ?hotogm.phed usicg the  reflzlar 5 cm. 

In computing the  r e s u l t s  the  fo l lon ing  poss ib le  correct ions were con- 

sidereci. 

sharp s t e e l  p ins  set i n  a h e a w  brass  r o d ,  that the film used does not sk - r ink  

o r  expand Termanently during processing by an  &mount s ign i f icant  i n  t h i s  work. 

Consequently a correct ion f o r  such an e f f ec t  was ignored, 

vealed however that the  f i l m  contracted due t o  dehydration i n  the  vacuum carnera 

and on compirison with the  length a f t e r  processin? i t  was found necessary t o  

apply a small correc t ion ,  which comes t o  about O.h$,to f i l m s  exposed i n  vacwm. 

It was eecer tained,  by means of marks made upon the f i lms  with. two 

Similar  t e s t s  re- 

The r e su l t i ng  r ing  diameters from all f i lms  -have been multiplied- by f a c t o r s  

which convert them t o  5 CIG. radius  Cla.ta.. The rad-ius correct ion f a c t o r  f o r  

t h e  5 cm. camera was determined. with a sodium chlor ide p ic ture .  

of the sm.11 vacuum camera was fixed. by miss o f  pict i i res  from t h i s  s e r i e s  

of the  sa.me s q l e  mde  i n  both cameras. The spacings were then read o f f  c2 

k r g e  scale curve sheet showing snacing zgainst  r ing diameter f o r  Co K 

rad ia t ion  ( 

ce r t a in  f o r  the  small camem ( d  = 2.86 cm.) but a r e  r e l i a b l e  p r o b a b b  t o  0.56 

and ce r t a in ly  t o  1.06$. 

The r e s u l t s  a r e  tabulated. t o  &ow ring Ciameter5 as meaFured, a n d  2"s corrected 

t c  5 cm, rad.iue,and also t o  show corresgonding s?acingf;. The neasured d inne te r s  

The radius  

= 1.787 4 )  and camera radius  = 5.00 cm. The r e s u l t s  a r e  l e a s t  

Smaller spacings a r e  more ce r t a in  than  larger ones. 
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are  convenient f o r  i den t i f i ca t ion  work with our cameras. 

values would be needed f o r  work elsewhere and w i l l  be sup_nlied upon re- 

The addition81 

auest, Visual estimates o f  i n t e n s i t i e s  ha.ve also been. recorded, 

Some general  observa.tions concerning these 2 i c t u r e s  have already been 

made i n  a nrevious mprt .  

It a g e a r s  likely tkz t  the samole o f  Co-o-hydroxy-acetophenone-en i s  

a mixture, Sam$ .ring-s are snot ty ,  ind.icating la rge  c r y s t a l l i t e s ,  while 

others  a r e  m i t e  sraooth, ind ica t ing  much smaller c r y s t a l l i t e s .  The two 

qui te  a i f f e ren t  size ranges must necessar i ly  belong t o  d i f fe ren t  sabztmces,  

although they r n q  he two forms of the same molecular s-.,ecies. The r; ictures 

o f  Co-3-nitro-sal-en zlso show two veak small s:oacing r ings  o f  very cosrse 

s t ruc ture  whj-ch ind ica te  the presence o f  a s m a l l  amount o f  coarse grained 

impurity, On the  o ther  hand, t he  fact tha t  the remaining pictures show a l l  

r ings  q q e a r i n g  the  same d-oes not guarantee the p u r i t y  of these o ther  samples. 

Upon com1)aring the  l j ic tures  o f  the seven ac t ive  diamines i t  a p e a r s  tha t  

one citn make some generalizations.  

They all show 2 strong t o  very in tense  l i n e  i n  the spacing range 9.9 
0 

t o  14.0 A and t h i s  spacing is p r a c t i c a l l y  unchanged during oxidation. But 

m o s t ,  althcugh not all, the  other  m t e r i a l  materials show such a r ing  a l s o  

and i t  appears likely that  i t  i s  the g>acing produced by stacking the planzr  

molecules a.Tcroxims.tely end. t o  end the long  way. The length of the  nolec.ule 

without subs t i tuents  i n  pos i t i ons  4, 5, o r  6 i s  about 11.0 A and wi.th a l lorance 

f o r  packing di f fe rences  the  d is tances  f rom cobalt  t o  cobalt  along the long ~ e y  

o f  the  molecules would be i n  the  range specified.  Such dis tances  should not 

be grea t ly  influenced bp o y i d a t i o n  o f  the  ac t ive  forms. 

0 
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The ac t ive  oxygen-free f o n n s  s t l so  all show e i t h e r  one o r  two 
0 

s t r o n g  l i n e s  i n  the range 3.50 

move i n m r d ,  increasing i n  s-pming, unon oxygenation. 

the  outermost general ly  fades  out.  

Co- sal-en, Co-3-F-sal-en, Go-3-MeO- *Len a n a  Co-3-EtO- sal-en, the  change 

i n  mpearance i s  very great.  

l i n e  o f  the  oxygenated fo rms  i s  only from 3*47 A t o  3.60 1. 

t o  3.20 A. These r ings without exception 

.Where there  a r e  two 

For the  four most  a c t i v e  compounds, 

The q a c i n g  range f o r  the remaining strong 
0 -  

- .  

All o t h e r h n e s  are much weaker than those mentioned above exceyt f o r  

the parent compound and f o r  the  3-3' cormoun2, 

i n  man37 ways and each has one ex t ra  strong l i n e ,  at 7,62 1 f o r  the parent 

and at S.15 8 f o r  the 3-F. 

o xi d at i on. 

These two resemble each o ther  

These l i n e s  decrease s l iq l i t ly  i n  spacing on 

0 The spacings i n  the rznge 3.20 2 t o  3.50 n might very w e l l  be ELF- 

T-oximately the spacing between near ly  p s r z l l e l  iiloleculzr lslanes f o r  ad- 

jacent  molecules. 

sroma.tic r ing  compounds. 

s p c i n g ,  which i s  what i s  observed, need not be exact ly  the  sFacing between 

the  Flanes of the  molecules. 

general ly  do not fall p a r a l l e l  t o  any crgstal logra2hic  plane. 

cdjacent molecules need not be exactlJ- i l a r a l l e l  t o  each other  i n  comtslicated 

s t ruc tu res  such as these. 

This i s  about the value observed f o r  packing together o f  

But i t  must be e q n s s i z e d  that  tLe c q - s t a l  ?lane 

The l a t t e r  need n o t ,  and i n  l o w  symmetry c r y s t a l s  

In f a c t ,  

The f a c t  that  the f a s t e r  compounds shory such great  changes i n  Tat te rn  

on oxidation while the o thers  show on12 sli-ht changes, suggests that i n  

the f i r s t  case a r e a l  phase change i s  involved and owgen edd.8 on at the phase 

boundaries. The slower c o q o u n d s  would involve no phase change but merely a 

gradua l  change i n  l a t t i c e  conptants a p  oxygen diffused i n t o  the s t ruc ture  and 



. .-.n 

- -  

5 

from a l l  observa.tions these changes a r e  small. The diffusion would ex- 

p l a i n  the l o w  m t e s .  The thro phase cheracter  has o f  course been confirmed 

f o r  the  parent compouad. 

It should also be reca l led  f r o m  the  previous reyort  that  Co-+methyl- 

sal-en, which i s  reported inac t ive ,  y i e lds  a powder p i c t u r e  very similar 

t o  that from Co-3-!4eO-sal-en, which i s  a c t i v e  and  f a i r l y  fast. 

servat ion seems t o  ind ica te  tha t  both the  chemical s t ruc ture  o f  the molecule 

This  ob- .. 

and the way i n  which the molecules can pack together i n t o  a c r y s t a l  s t ruc ture  

a r e  important i n  determining ac t iv i ty .  On the  o ther  hand i t  may be that the 

s imi l a r i t y  between these t w o  n i c tu re s  i s  e n t i r e l y  for tui tous.  

have not as  yet l ed  t o  the inciexing o f  t he  powder p ic tures .  A f a i n t  r ing 

appearing only on the powder p i c tu re  o f  the  peroxide derived f r o m  the  red 

hI-drate and which had been ascr ibed t o  an  inpur i ty ,  appears also on the 

9 i c t u r e s  of a s ingle  pseudomorph. It i s  2 s  w e l l  or iented as o the r  Tseudomorph 

r ings  and vanishes on deoxidation. Tne s ignif icance of all t h i s  i s  uncertain. 

If due t o  an impurity the l a t t e r  must be i n  s o l i d  solut ion i n  the  hydrate and 

on dehydration form c r y s t a l l i t e s  o f  i t s  own vhich are well or iented with r e q e c t  

t o  those of the r e s t  of the  psuedomorph. 

Pasadena, Cal i fornia  
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