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Summary. T h e  r e a c t i o n  of  V i l s m e i e r  c o m p l e x e s  of  p r i m a r y ,  s e c o n d a r y  a n d  t e r t i a r y  a m i d e s  w i t h  z i n c - e t h a n o l  a f f o r d s  
t h e  c o r r e s p o n d i n g  a m i n e s  in  h i g h  y ie lds .  

W e  h a v e  r e c e n t l y  d e s c r i b e d  a n e w  p r o c e d u r e 1  for  t h e  
r e d u c t i o n  o f  a m i d e s  t o  a m i n e s  w i t h  s o d i u m  b o r o h y d r i d e  
t a k i n g  a d v a n t a g e  o f  V i l s m e i e r  c o m p l e x  (2) w h i c h  is p r e -  
p a r e d  b y  t r e a t i n g  t h e  a m i d e  w i t h  PC15 or  POC1 a. 

Ct R2 /Rz PC[5 I i+~/R2 NaBH 4 / 
RI--C--N \ -- . RI--C=N ~ R~-CH~--N~R 3- 

R3 R3 

(1) (2) (5) 

NH POCt3 N Zn NH 
I II I 
C~O C- -C I .  EtOH C H ~  

I n  t h e  p r e v i o u s  m e t h o d  1, a s  wel l  a s  in  t h e  B o r c h  p r o -  
c e d u r e  ~, s e c o n d a r y  a n d  t e r t i a r y  a m i d e s  a r e  f i r s t  c o n -  
v e r t e d  to  i m m o n i u m  i n t e r m e d i a t e s  w h i c h  o n  t r e a t m e n t  
w i t h  s o d i u m  b o r o h y d r i d e  a f f o r d  c o r r e s p o n d i n g  a m i n e s .  
B o t h  t h e s e  m e t h o d s ,  h o w e v e r ,  fa i l  w i t h  p r i m a r y  a m i d e s  Substrate 
w h i c h  a f f o r d  c o r r e s p o n d i n g  c y a n i d e s .  W e  n o w  r e p o r t  a R 
n e w  r e d u c t i v e  p r o c e d u r e  i n v o l v i n g  t h e  t r e a t m e n t  of  
V i l s m e i e r  c o m p l e x e s  o f  p r i m a r y ,  s e c o n d a r y  a n d  t e r i a r y  
a m i d e s  w i t h  z i n c - e t h a n o l  to  a f f o r d  c o r r e s p o n d i n g  a m i n e s  1. H 
in  g o o d  y ie lds .  

T h e  p r i m a r y  a m i d e s  o n  w h i c h  t h e  r e d u c t i v e  p r o c e d u r e  2. o-Cl 
w a s  e x a m i n e d  w e r e  p r e p a r e d  b y  t h e  r e a c t i o n  Of a m m o n i a  

3. o-1 
w i t h  a r o m a t i c  a c i d  ch l o r i de s .  V i l s m e i e r  c o m p l e x e s  we re  
p r e p a r e d  b y  w a r m i n g  t h e  a m i d e s  a t  600 -90  ~ C, o n  a w a t e r -  4. m-Br 
b a t h  w i t h  e q u i m o l a r  a m o u n t s  of  p h o s p h o r o u s  o x y -  

5. p-c]  
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Table I. 

Substrate 
R 

Reagent 

a) POC13 b) Zn 

Reaction 
time 
(min) 

Yields 
(%) 

Molec- 
ular 
ion 

1. H 

2. o-C1 

3.0-[ 

4. m-Br 

5. p-C1 

a) 1.1 mole 
b) 5 mole 
a) 1.1 mole 
b) 5 mole 
a) 1.1 mole 
b) 5 mole 
a) 1.1 mole 
b) 5 mole 
a) 1.1 mole 
b) 5 mole 

a) 15 
b) 15 
a) 20 
b) 15 
a) 20 
b) 15 
a) 16 
b) 15 
a) 18 
b) 15 

70 

78 

75 

85 

80 

107 

141/143 

233 

1.85/187 

141./143 

(4) 

(z) (8) (9) 

Table II. 

Reagent Reaction Yield Molec- 
time (%) ular 

a) POCI 3 b) Zn (nfin) ion 

a) 1.2 mole a) 15 90 189 
b) 5 mole b) 15 
a) 1.2 mole a) 20 80 223/225 
b) 5 mole b) 15 
a) 1.2 mole a) 20 78 315 
b) 5 mole b) 15 
a) 1.2 mole a) 15 85 267/269 
b) 5 mole b) 15 
a) 1.2 mole a) 15 82 223/225 
b) 5 mole b) 15 
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Table lII .  

Substrate 
R 

Reagents 

a) POC13 b) Zn 

Reaction 
time 
(min) 

Yield 
(%) 

Molec- 
ular 
ion 

1. H 

2. m-Br 

3. o-Cl 

4. p-C1 

a) 
b) 
a) 
b) 
a) 
b) 
a) 
b) 

1.2 mole 
5 mole 

1.2 mole 
5 mole 

1.2 mole 
5 mole 

1.2 mole 
5 mole 

a) 60 
b) 2O 
a) 55 
b) 25 
a) 50 
b) 30 
a) 60 
b) 30 

90 

95 

88 

90 

173 

253]255 

209/211 

209/211 
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chlor ide  for 15-20 min .  The  resu l t ing  pale  yel low com- 
plexes  were cooled (0 to  5~ a n d  zinc p o w d e r  (5-fold 
excess) suspended  in  abso lu te  e t h a n o l  was added  a n d  t h e  
m i x t u r e  h e a t e d  on  a w a t e r - b a t h  for a b o u t  15 rain.  T h e  
e t h a n o l  was  t h e n  e v a p o r a t e d  off, w a t e r  added  a n d  f i l tered.  
I t  was  e x t r a c t e d  twice  w i t h  e t h y l a c e t a t e  to  r e m o v e  
n e u t r a l  impur i t ies ,  bas i f ied  w i t h  a m m o n i a  a n d  r e e x t r a c t e d  
w i t h  e thy lace t a t e .  The  organic  l ayer  was dr ied  (Na~SO4) 
and  e v a p o r a t e d  to af ford  t he  co r re spond ing  a m i n e  w h i c h  
a p p e a r e d  as a s lower  m o v i n g  single spo t  on  TLC. T h e  
isola ted yields were be tween  7 0 - 8 5 %  (Table  I). 

Similar ly ,  s e c o n d a r y  amides  (7) and  t e r t i a r y  amides  
(10) a f fo rded  co r r e spond ing  a m i n e s  (9) a n d  (12) respec- 
t i ve ly  in  good yields,  as shown  in Tables  I I  a n d  I I I .  

Since these  r eac t ions  invo lve  t he  p r e p a r a t i o n  of Vils- 
meie r  complexes ,  t h e i r  genera l  app l i cab i l i ty  to  o t h e r  
amides  is expected .  The  above  p rocedure  bea r s  d i s t i nc t  
a d v a n t a g e s  to  va r ious  o the r  r educ t ive  m e t h o d s  e-l~, in  
se lec t iv i ty  of reac t ion ,  app l i cab i l i ty  and  yields.  S o d i u m  
b o r o h y d r i d e  would  h a v e  reduced  the  a ldehyde  or ke to  

g roups  if p r e s en t  in  t h e  c o m p o u n d ,  b u t  t h e  above  pro-  
cedure  m a y  be  found  to  yield se lec t ively  r educed  amides  
w i t h o u t  r educ ing  o t h e r  func t iona l  g roups :  such  a s t u d y  
is unde rway .  
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Chromosome counting on 79-year-old dried seaweed, Porphyra leucosticta (Rhodophyta) 
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Summary. A n  a d a p t a t i o n  of t he  ace to - i ron -haema toxy l in - ch lo ra l  h y d r a t e  s t a in ing  so lu t ion  is descr ibed  for c h r o m o s o m e  
coun t ing  of dr ied seaweeds.  The  c h r o m o s o m e  n u m b e r  of Porphyra leucosticta ( R h o d o p h y t a )  col lected r ecen t l y  a n d  
f ixed in e thano l -ace t i c  acid compares  well  w i t h  m a t e r i a l  of t h e  same species col lected an d  dr ied  in 1897. T h e  s ignif icance 
of th i s  new source of da ta ,  a l lowing t he  s t u d y  of t he  old t y p e  mate r ia l ,  is s t r e s s e d  in t h e  paper .  

W e  h a v e  been  us ing  w i t h  success t he  ace to - i ron -haema-  
toxy l in -ch lo ra l  h y d r a t e  so lu t ion  a for c h r o m o s o m e  coun t -  
ing of dr ied  h e r b a r i u m  spec imens  of Porphyra (Rhodo-  
phy ta ) .  A s tock  so lu t ion  of th i s  s ta in  was p r e p a r e d  a d d i n g  
4 g of h a e m a t o x y l i n  a n d  1 g of i ron a lum (Fe N H  4 (SO4) 
2.12 H 2 0  ) to  100 ml  of 45% acet ic  acid. Before  using, 
2 g of ch lora l  h y d r a t e  were added  to 5 ml  of the  s tock  
solut ion.  

A piece of fer t i le  m a t e r i a l  p rev ious ly  soaked  in dis t i l led 
w a t e r  for usua l ly  5-15 min,  depend ing  on  t he  charac-  
ter is t ics  of t h e  tha l lus ,  is t r an s f e r r ed  to  a so lu t ion  of 
e thano l - ace t i c  1 : 2 for 10-30 rain. Af t e rwards  t he  m a t e r i a l  
is p u t  on  a slide and  qu ick ly  wiped w i th  b l o t t i n g  paper ,  
before  a d d i n g  1-2 drops  of the  s t a in ing  solut ion.  T h e  
m a t e r i a l  is t h e n  h e a t e d  on  a spi r i t  f l ame t i l l  t h e  s t a in  
s t a r t s  chang ing  colour  a t  t he  edge of the  p r epa ra t i on ,  a f te r  
wh ich  a covers l ip  is a d d e d  a n d  the  m a t e r i a l  squashed .  

The  m e t h o d  descr ibed  works  equa l ly  well  on  m a t e r i a l  
pressed al ive or p rev ious ly  f ixed in formal in ,  g iv ing 

s imi lar  resul t s  w h e n  c o m p a r e d  w i t h  f resh  m a t e r i a l  f ixed 
in e thano l -ace t i c  acid m i x t u r e s  fol lowing the  usual  
t echn ique .  

Good p r e p a r a t i o n s  for obse rv ing  nucleol i  a n d  ch romo-  
some coun t ing  were  o b t a i n e d  w i t h  m a t e r i a l  dr ied r ecen t ly  
or  m a n y  years  ago an d  s to red  u n d e r  usual  h e r b a r i u m  
condi t ions .  

To i l lus t ra te  t h i s  paper ,  we selected p ic tures  t a k e n  
f rom recen t  ga the r ings  of Porphyra leucosticta Thure t ,  
f rom Uruguay ,  f ixed in e thano l -ace t i c  acid 1 :2  (Figure 
1), a n d  of m a t e r i a l  of t h e  same  species f rom Phyc.  Bor .  
Am. No. 376, col lected in 1897 a t  B r i d g e p o r t  Harbor ,  
Connect icu t ,  U S A  ~ (Figure 2), an d  so a l m o s t  80 years  old. 
The  c h r o m o s o m e  n u m b e r  is 4 in b o t h  samples  s tudied.  

The  a d v a n t a g e s  of th i s  m e t h o d  are man i fo ld  since t he  
s t u d y  of old h e r b a r i u m  types  will ce r t a in ly  improve  t he  
t a x o n o m y  of t h i s  diff icul t  a n d  t a x o n o m i c a l l y  misunde r -  
s tood genus.  A t  t h e  m o m e n t  we are engaged  in the  sep- 
a r a t i o n  of severa l  t a x a  in g roups  of equa l  c h r o m o s o m e  
n u m b e r  to  wh ich  we shal l  a p p l y  t h e  t r a d i t i o n a l  m o r p h o -  
logical  c h a r a c t e r s  for  species c i rcumscr ip t ion ,  a iming  a t  
a b e t t e r  u n d e r s t a n d i n g  of t h e  species re la t ionship .  

A l t h o u g h  we h a v e  n o t  y e t  t r i ed  th i s  m e t h o d  on o the r  
genera,  we bel ieve i t  will work  equa l ly  well  once t he  
nuc leopro te ins  are  n o t  de s t royed  du r ing  t h e  d r y i n g  
process.  

Porphyra leucosticta. 7 Fresh material fixed ia ethanol-acetic acid, 
showing 4 chromosomes in a spermatangia mother cell. 2 same in a 
material dried in 1897. Bar is 5 [xm. 
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