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Chemico-physical properties of the intermediates and of T R H  
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Compound (formula) . PF (~ [~]~)0 TLC ~ Analysis (calc./found) 

R f  1 R f  2 R f  a C H N 

His -P ro -NH 2 �9 2HBr  (IV) 196~ ~ --28.2 ~ 0.41 0.50 0.61 42.96 5.01 13.92 
I 

Bzl (c 1.0 in MeOH) 43.04 4.98 13,72 
(C18H250~NsBr2) 

pGlu -His -P ro -NH 2 (VI) 120~ ~ 24.5 ~ 0.48 0.54 0.76 61.05 6.24 18.57 
I 

Bzl (decomp.) (e 1.0 in MeOH) 61.35 6.12 18.50 
(C2sH2sO4N6) 

pGlu-His-Pro-NH2 b ainorph. --40 ~ 0.24 0.60 0.39 51.74 6.24 22.63 
(TRH) (e 1.0 in MeOH) 51.54 6.18 22.81 

(CIsH2204N ~ 0.5 H~O) 

a The RI 1, Rf 2 and Rf 3 values (Silica Gel G according to Stahl activated to 110~ for 1 h) refer to the eluent systems 'n-butanol-glacial acetic 
acid-ethyl aeetate-H20' (1 : 1 : 1 : 1) ; 'chloroform-Inethanol-NH 3 concentrated' (60 : 45 : 20) ; 'chloroform-methanol-acetic acid 30 %' (60:45 : 20). 

The amino-acid analysis gave the following results: Glu 1.00; His 0.98; Pro 0.99; NH~ 0.96. The peptide hydrolysis was carried out in a closed 
ampoule in HC1 6 N at 110~ for 48 h. 

T h e  h o m o g e n e i t y  a n d  t h e  h i g h  g r a d e  of  p u r i t y  of  t h e  
T R H  o b t a i n e d  b y  t h e  m e t h o d  r e p o r t e d  in  t h i s  p a p e r  we re  
s h o w n  b y  t h i n  l a y e r  c h r o m a t o g r a p h y  a n d  a n a l y s i s  of  t h e  
a m i n o  a c i d s  a n d  c o n f i r m e d  b y  i t s  h i g h  b i o l og i ca l  a c t i v i t y .  
T h e  v a l u a t i o n  of  t h e  b i o d y n a m i c  a c t i v i t y  w a s  c a r r i e d  
o u t  o n  i s o l a t e d  r a t  p i t u i t a r i e s  a c c o r d i n g  t o  t h e  m e t h o d  
of  SCHALLY e t  a1.13 w h i c h  d e t e r m i n e s  b y  r a d i o i m m u n o -  

13 A. V. SCHALLY, T. W. REDDING, H. MATSUO and A. ARIMURA, 
Endocrinology 90, 1561 (1972). 

14 The authors are indebted to Mr. I. LALLE for his excellent technical 
assistance. 

a s s a y  t h e  a m o u n t  of  T S H  r e l e a s e d  b y  t h e  p i t u i t a r y  a f t e r  
s t i m u l a t i o n  w i t h  T R H .  

Summary. T h i s  s y n t h e s i s  of  t h y r o t r o p i n  r e l e a s i n g  
h o r m o n e  ( T R H )  is p a r t i c u l a r l y  s u i t a b l e  for  l a rge  sca le  
p r o d u c t i o n  of  h i g h l y  p u r i f i e d  T R H ,  t h a n k s  t o  i t s  h i g h  
y i e l d s  of  t h e  c o u p l i n g  a n d  d e p r o t e c t i o n  r e a c t i o n s  t o g e t h e r  
w i t h  t h e  v e r y  s i m p l e  f i na l  p u r i f i c a t i o n  s t ep .  

G. MATTALIA a n d  U.  BUCCIARELL114 

Research Laboratories, 
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S y s t e m i c  F u n g i c i d a l  A c t i v i t y  o f  N -  [ 2 , 2 , 2 - T r i c h l o r o - 1  - ( 3 - p y r i d y l a m i n o ) e t h y l ] - f o r m a m i d e  

T r i f o r i n e  (I), N,N'-[piperazine-l,4-diyl-bis(2, 2,2-tri- 
chloroethylidene)~-bisformamide 1-4, h a s  a t t r a c t e d  con -  
s i d e r a b l e  i n t e r e s t  a s  a s y s t e m i c  f u n g i c i d e  in  p l a n t s  p a r t i c -  
u l a r l y  a g a i n s t  p o w d e r y  m i l d e w  a n d  r u s t  d i s ea se s .  S e v e r a l  
r e l a t e d  bisformamides h a v e  b e e n  p a t e n t e d  as  f u n g i c i d e s  5. 
W e  h a v e  r e c e n t l y  b e e n  i n t e r e s t e d  3, e-9 in  d e t e r m i n i n g  t h e  
s a l i e n t  c h e m i c a l  f e a t u r e s  n e c e s s a r y  for  s y s t e m i c  a c t i v i t y  
in  c o m p o u n d s  of  t h i s  t y p e .  F r o m  t h e s e  s t u d i e s  i t  e m e r g e d  
t h a t  c o m p o u n d s  of  s t r u c t u r e  (II) w h e r e  R is  O - a l k y l ,  
N H - a l k y l  o r  S - a l k y l  7, s w e r e  s y s t e m i c a l l y  a c t i v e  f o l l o w i n g  
r o o t  a p p l i c a t i o n  a g a i n s t  p o w d e r y  m i l d e w s .  T h e  b e s t  
c o m p o u n d s  w e r e  f u l l y  i n h i b i t o r y  a t  100 p p m .  I n  c o n t r a s t  
c o m p o u n d s  (II) w h e r e  R is O-a ry l ,  N H - a r y l  o r  S - a r y l  
w e r e  m u c h  less  e f f e c t i v e  7 9. I t  h a s  a l so  b e e n  f o u n d  t h a t  
t h e  3 c h l o r i n e  g r o u p s  in  ( I I ;  R = O - a l k y l )  c a n  be  r e p l a c e d  
b y  b r o m i n e  w i t h o u t  s i g n i f i c a n t  loss  of  s y s t e m i c  a c t i v i t y  
a l t h o u g h  t h e  h e x a b r o m o  a n a l o g u e  of  t r i f o r i n e  w a s  in-  
a c t i v e  9. 

W e  h a v e  n o w  s t u d i e d  s e v e r a l  c o m p o u n d s  of t y p e  (II) 
w e r e  R is a p y r i d y l a m i n o  or  r e l a t e d  h e t e r o c y c l i c  m o i e t y .  
O n e  of  t h e s e  c o m p o u n d s ,  N-J2 ,  2, 2 - t r i c h l o r o - l - ( 3 - p y r i d y l -  
amino)-ethyljformamide (III) h a s  b e e n  f o u n d  t o  be  
o u t s t a n d i n g  as  a s y s t e m i c  f u n g i c i d e  a g a i n s t  Erysiphe 
graminis f o l l o w i n g  r o o t  a p p l i c a t i o n  to  s a n d - g r o w n  w h e a t  
s eed l i ngs .  

T h e  c o m p o u n d s  (Tab le  I) we re  p r e p a r e d  b y  t h e  fo l l ow in g  
t y p i c a l  m e t h o d  (cf. 3). T o  1-(2, 2, 2 - t r i c h l o r o - l - f o r m a m i d o -  
e t h y l ) p y r i d i n i u m  c h l o r i d e  1~ (0.005 mol . )  s u s p e n d e d  in  

1 W. OST, K. THOMAS, D. JERCHEL and K. R. APPEL, Ger. pat. 
1, 901,421 (1969); Chem. Abstr. 72, 3053s (1970). 

2 p. SCHICKE and K. H. VEEN, Proc. 5th Brit. Insect. Fungic. Conf. 
1969, p. 569. 

3 K. CHAMBERLAIN and L. A. SUMMERS, Austr.  J. Chem. 27, 1579 
(1974), and references cited there. 

4 For example: V. VON BRUCHHAUSEN and M. STIASNI, Pestic. Sci. 
4, 767 (1973). - C. EBENEBE, Z. PflKrankh. PflPath. PflSchutz. 80, 
551 (1973). - C. EBENEBE, V. VON BRUCHHAUSEN and F. GROSS- 
MANN, Pestic. Sci. 5, 17 (1974). - C. A. DRANDAREVSKI and A. 
FUCHS, Meded. Landbouw. Gent, 38, 1525 (1973). 

5 W. OST, K. THOMAS and D. JERCHEL, GeL pat. 2,030,464 (1971); 
Chem. Abstr. 74, 141007x (1971). - W. OST and K. THOMAS, Ger. 
pat. 2,019,844 (1971); Chem. Abstr. 76, 59627g (1972). 

6 L. A. SUMMERS, Austr. J. Chem. 25, 671 (1972). 
7 G. A. CARTER, g .  A. SUMMERS and R. L. WAIN, Ann. appl. Biol. 

70, 233 (1972). 
8 G. A. CARTER, K. CHAMBERLAIN and R. L. WAIN, Ann. appl. Biol. 

75, 49 (1973). 
9 G. A. CARTER, K. CHAMBERLAIN, L. A. SUMMERS and R. L. WAIN, 

Austr.  J. Chem. 27, 2261 (1974). 
10 H. BOEHME, F. EIDEN and D. SCHUNEMANN, Arch. Pharm., Wein- 

heim 294, 307 (1961). 
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Table I. Chemicals" 
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No. 
Compound 
Structure II 
R 

M.P. Solvent Formula Analyses 
Found Required 

C H N C H N 

III 3-Pyridylamino 173 
IV 2-Pyridylamino 190 
V 3-Quinolylamino 227 (dec.) 
VI 2- Pyrimidylamino 174 

Benzene/petrol 
Benzene 
Benzene/chloroform 
Benzene/petrol 

CsHsC13N30 36.0 3.1 15.9 35.75 3.0 15.6 
CsHsClzNsO 36.0 3.0 15.9 35.75 3.0 15.6 
C12HloC13N~O 45.1 3.1 13.2 45.2 3.1 13.2 
CTHTCl:3N40 30.9 2.8 20.6 31.2 2.6 20.8 

Petrol as solvent refers to fraction of b.p. 60-80 ~ 

acetbne there  was added  the  appropr i a t e  aminopyr id ine  
(0.01 tool.) dissolved in acetone.  The mix tu re  was ref luxed 
for 2-8 h and  was t h e n  fil tered. The so lvent  was p a r t l y  
evapora t ed  and  the  residue poured  onto  crushed ice. An 
oil fo rmed which  soon solidified. The solid was washed  
wi th  water ,  dr ied and  crystal l ized.  Yields were 50-75%.  

The biological t es t s  were carr ied ou t  11 by  me t h o d s  
descr ibed previous ly  12, 7. In  in v i t ro  tes t s  the  compounds  
showed ve ry  low ac t iv i ty  agains t  the  t e s t  organisms,  
A lternaria brassicicola, Botrytis cinema, Septoria nodorum 
and Uromyces [abae. The concen t ra t ion  required to inh ib i t  
ge rmina t ion  comple te ly  was above  1000 p p m  in all cases. 
As p r o t e c t a n t  sprays  for the  control  of w h e a t  pow d e ry  
mildew, Erysiphe graminis, only compound  (III) showed 

C%C.CH.NH.CHO C%C.CH.NH.CHO C%C.CH.NH CliO 
NH 

C[3C.CH.NH.CHO 

I rl ]II 

Table II. Systemic activity against E. graminis on sand-grown wheat 
seedlings 7 days after treatment 

Compound number Infection grade (% of control) 

ppm 
100 50 25 10 5 

I I I  o + ,  0 0 0 0 
0 b .~ 2-0 < 2 ~, 

IV 14 43 93 - - 
v 75 96 100 - - 
vI o+ 7+ 43 - - 
I 0 0 0 0 0 

0 + b  8 b 40  b 

+ Indicates phytotoxicity, b After 23 days. 

m u c h  ac t iv i ty  a t  an appl ica t ion  ra te  of 100 ppm.  I t  gave 
47% disease control .  The resul ts  of t e s t s  for sys temic  
ac t iv i ty  by  root  appl ica t ion  against  E. graminis on whea t  
growing in sand are given in Table II .  I t  is ev iden t  t h a t  
c o m p o u n d  (III) is a ve ry  effective sys temic  fungicide for 
the  contro l  of w h e a t  p o w d e ry  mildew giving comple te  
disease control  a t  5 p p m  af ter  7 days  and  over  98% disease 
contro l  af ter  23 days.  Compounds  (IV) and  (VI) also show 
good sys temic  ac t iv i ty  while c o m p o u n d  (V) is s l ight ly 
active.  The compounds  were much  less effective b y  soil 
appl ica t ion  p r e s u m a b l y  due to  the i r  a b s o r p t i o n  on soil 
cons t i tuen t s  (cf. 7). 

The d iscovery  of sys temic  ac t iv i ty  in compounds  
(III)-(VI) cons iderably  ex tends  the  range of c o m p o u n d s  
of t y p e  (II) now known to possess sys temic  fungicidal  
proper t ies .  I t  reinforces the  beliefT, s t h a t  the  an t i fungal  
effects are associa ted wi th  the  chemical  grouping CX3-CH. 
N H . C H O ( X = B r  or C1). Chemical  modif icat ions  on the  
- N H . C H O  grouping have  so far resul ted  in subs tan t ia l  
loss of sys temic  fungicidal  ac t iv i ty  7,s. I t  is in teres t ing  
to  no te  t h a t  like several  of its sys temical ly  act ive  rela- 
t ives  7-9, c o m p o u n d  (III) is a poor  fungis ta t  and  has 
mediocre  p r o t e c t a n t  ac t iv i ty .  The reasons  for th is  behav-  
four are no t  ye t  clear b u t  i t  suggests  t h a t  the  sys temic  
ac t iv i ty  m a y  be due to  convers ion in vivo to a more  
act ive en t i t y  or to  some indirect  mechanism.  

Summary. The sys temic  fungicidal  ac t iv i ty  of a new 
formamide ,  N- [2 ,2 ,2 - t r i ch loro- l - (3 -pyr idy lamino)e thy l ] -  
formamide ,  is repor ted .  

L .  A .  SUMMERS 
Department o/Chemistry, 
University o/Newcastle, Newcastle 2308, 
(New South Wales, Australia), 22 January 1975. 

11 Dr. G. A. CARTER of the Agricultural Research Council, Plant 
Growth Substance and Systemic Fungicide Unit, Wye College, 
University of London kindly carried out the biological tests. Prof. 
R. L. WAIN, Director of th tUnit, is warmly thanked for his help 
in arranging the tests and for research discussions. 

12 K. LEHTONEN, L. A. SUMMERS and G. A. CARTER, Pestic. Sci. 3, 
357 (1972). 

T h e  O x i n d o l e  A l k a l o i d s  o f  Vinca e legant i ss ima H o r t .  1 

The isolat ion of reserpinine and all oxindole  alkaloid 
des igna ted  as e legant ine  was repor ted  earlier 3 f rom Vinca 
elegantissima Hort .  var.  Vinca major Linn. (Apocynaceae).  
The compound  elegant ine  has now been found  to  be iden- 
t ical  w i th  i somajdine  (1) 3. An au then t ic  sample  of tile 
l a t t e r  no t  being available,  the  i den t i t y  was es tabl ished by  
compar i son  of the i r  physical  and  spectroscopic  da t a  and 
t h rough  isomerisa t ion of e legant ine  to maj dine (2) 3, which  
was ident i f ied by  di rect  comparison.  

F u r t h e r  inves t iga t ion  of V. elegantissima has led to  the  
isolat ion of maj dine itself, v incamaj  oreine 4 and lochner ine  5. 
In  addi t ion,  two new oxindole bases n a m e d  elegantissine 
(3), amorphous ,  [~]D + 3.4 ~ (CHClS) and  isoelegantissine 
(4), m.p.  190 ~ [ ~ n  + 5.7 ~ (CHC13) could be isolated in 
ve ry  low yields. The mass  spect ra  (M+ 428) of b o t h  of 
t h e m  were a lmos t  super imposable  to  t h a t  of 1 and  the i r  
I R - s p e c t r a  were ve ry  close to those of 1 and  2; the  4 
compounds  exh ib i t ed  a lmos t  ident ical  UV-spec t ra .  The 


