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STRUCTURE AND T L C  MOBIL ITY RELATIONSHIPS 
FOR TEBUTHIURON AND RELATED THIADIAZOLES 

Rex W .  Souter and Raf ik  H. Bishara 
The  L i l l y  Research Laboratories 

Eli L i l l y  and Company, M-769 
307 E. McCar ty  S t ree t  
Indianapolis, IN  46285 

ABSTRACT 

Tebu th iu ron  and s t ruc tu ra l l y - re la ted  thiadiazoles are  
separated by th in - l aye r  chromatography on  si l ica gel plates in two 
developing solvent systems. 
cons t i tu t ion  and chromatographic mobi l i ty  a re  discussed. 

Relat ionships between chemical 

INTRODUCTION 

T h e  5-subs t i tu ted  1,3,4-thiadiazole ureas are o f  in te res t  as 

possible herbic ides (1). Tebuth iu ron ,  

1 - ( 5- t - bu t y I - 1 ,3,4- t h iad i azol - 2- y I ) - 1 ,3-d imet h y I u rea , is an 

herb ic ide  developed in these laboratories. Also known as 

GRASLAN@, SPIKE@, o r  PERFLANt3, t h e  compound is  e f fec t i ve  f o r  

b road spectrum weed control .  

and rangeland ( 2 ) ,  in c rops  (3, 4) and i s  ef fec t i ve  f o r  con t ro l  o f  

woody p lan ts  (5, 6). 

It has been found  usefu l  in fo res ts  

A n  organic synthesis o f  t ebu th iu ron  has been descr ibed (1) 

as has been an improved synthesis of 1,3,4-thiadiazoles in general  

(7). However, l i t t l e  chromatographic work  w i th  tebu th iu ron  and 

related substances has been repor ted .  HPLC o f  selected 

herb ic ides  including tebu th iu ron  has been discussed (8) as well 

as GC analysis o f  t he  l a t te r  w i t h  i t s  metabolites in grass  and 

sugarcane (9). In a toxicology s t u d y  o f  t ebu th iu ron  metabolism 
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1222 SOUTER AND BISHARA 

in some animals, T L C  of t h e  herb ic ide  and metabolites was 

repor ted  (10). 

In t h i s  work ,  separation o f  t ebu th iu ron  from some 

s t ruc tu ra l l y  related thiadiazoles by T L C  is  repor ted .  Mobil i t ies o f  

t h e  spots a re  discussed w i th  re fe rence t o  s t ruc tu ra l  features.  

W i t h  t he  except ion o f  t h i s  w o r k  and ( lo ) ,  no repo r t s  o f  T L C  

behavior o f  thiadiazoles are  known t o  ex is t .  

EX P E R I M E NTA L 

Apparatus 

Th in - l aye r  plates were precoated si l ica gel F254,  20 cm x 20 

cm w i t h  0.25 rnm adsorbent layer  (E. Merck, avai lable f rom 

Brinkrnann Instruments,  Inc . ,  Westbury, N. Y . ) .  Spot t ing  p ipe ts  

were disposable (Drummond type, d i s t r .  by Ace Glass Co., 

Louisvi l le, Ky . ) .  Rectangular, heavy-wal l  glass tanks  30 cm x 10 

cm x 28 cm (Br inkmann)  were used as developing chambers. T h e  

plates were v iewed (a f te r  development and drying) u n d e r  

shor t -wave U V  (254 nm) light us ing  a Chromato-Vu (Ul t ra-Violet  

Products, Inc. ,  San Gabriel,  Ca. ) .  

Reagents 

Reagent g rade  solvents were used in these experiments. 

Methyl  alcohol was used t o  dissolve t h e  samples whi le 30 m1/75 ml 

acetone-chloroform (System A)  o r  70 m1/30 ml d ie thy l  

ether-acetoni t r i le (System B) were used t o  charge t h e  developing 

tanks  a t  each use. A l l  t e s t  samples were f rom in-house sources. 

Th in -Laye r  Chromatography 

T h e  adsorbent  layer  of each T L C  plate was scored 15 cm 

above t h e  s t a r t i n g  l ine wh ich  was 2.5 cm f rom t h e  bottom o f  t h e  

plate.  One h u n d r e d  micrograms o f  each compound was spotted in 
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adjacent lanes across t h e  plates. Developing solvents were 

charged in to  t h e  glass chambers l ined on  t h e  sides and back w i th  

Whatman No. 1 f i l t e r  paper,  and 30 minutes equi l ibrat ion t ime was 

allowed be fore  use. 

u n t i l  t h e  solvent reached t h e  scored l ine. Plates were removed, 

allowed t o  dry a t  room temperature, and were viewed under  254 

nrn light. 

Plates were developed a t  room temperature 

RESULTS AND DISCUSSION 

In Table 1, al l  compounds w i th  t h e  exception o f  VI  have t h e  

general formula shown. Compound I V  and t h e  tr iazol ine V I  

( s t r u c t u r e  shown complete in Table 1) are  isomers. 

While I V  and V ( tebuth iu ron)  contain t-butyl subs t i tuents  as 

R1, R 2  in I V  is  a secondary amine and in V i s  more 

tert iary-amine- l ike.  T h e  g rea te r  mob i l i t y  o f  V may b e  explained 

by t h e  low po la r i t y  (11) and adsorpt ion capaci ty (12) of t e r t i a r y  

- v s  secondary amines. 

chain length  on  t h e  amino g r o u p  increases (12) and w i th  al iphat ic 

subs t i tu t ion  on  t h e  chain (13). Similar resu l ts  were repor ted  f o r  

some thiadiazole ureas and t h e i r  metabolites (10). 

Mobil i t ies o f  amines are  also increaged as 

Note t h a t  R values a r e  v e r y  low f o r  compounds I - I l l  in f 
System A whi le System B s ta r t s  t o  d i f fe ren t ia te  I l l  f rom t h e  

o thers .  

i s  more mobile as expected f o r  reduc ing  the  amino character o f  

t h e  molecule (14). 

Low R f ' s  may b e  due t o  so lub i l i t y  considerations, but Ill 

In Compounds I l l  and V, subs t i tuent  R 2  i s  constant but R 1  

i s  var ied .  

t h e  po la r i t y  and t h u s  increasing t h e  mobi l i ty  o f  t h e  spot  (14). 

T h e  same argument appl ies t o  I I  and V .  

t h a n  I I  because V i s  more al iphat ic.  

T h e  al iphat ic t - b u t y l  g roup  has t h e  e f fec t  o f  lowering 

V i s  much more mobile 

Tr iazol ine Compound VI  has a much grea ter  mobi l i ty  t han  i t s  

isomer I V  which may be  accounted f o r  by two facts.  

conjugated double-bond system (15) and a secondary amine g r o u p  

a t  t h e  5-posit ion on  t h e  ring. 

VI lacks a 
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TEBUTHIURON AND RELATED THIADIAZOLES 1225 

In addi t ion t o  t h e  related materials descr ibed in Table I, al l  

s ta r t i ng  materials and intermediates f rom t h e  synthesis of 

t ebu th iu ron  may be separated f rom the  la t te r  in e i ther  o f  t h e  T L C  

systems. 
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