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SPECTROSCOPY LETTERS, 1 6 ( 9 ) ,  693-703 (1983)  

'H-N,Gi 3LOC I D k T I  ON OF TU3 STLUC TURE 

OF SOMJ3 I, 3,5-THIAZINiiS 

J e r z y  Lukas i ak , Zygmun t Jamrogiewi c z  
Zbigniew Kanidskl  

From t h e  Laboratory 01 I n s t r u m e n t a l  Analys is ,  
Department o f  P h y s i c a l  C h e d s t r y ,  
I n s t i t u t e  o f  C h e a i s t r y  and A n a l y t i c s  
Xead o f  t h e  Depsr taent  : 
Prof .  D r .  k l e k s a a d e r  Radecki 
and the  Depcrtmeut of  Cheuiiciil Technology 
o f  Drugs, I n s t i t u t e  o f  Technology and AnElysis 
o f  Grogs, School hledicine,  Gdaiisk 
Head of t h c  Departmelit : 
P r o f .  13r. Zdziskaw Brzozowslii 
Gdansk, Po land  

tin a t tcmpt  has  been made t o  e l u c i d a t e  t h e  
s t r u c t u r e  of products  o f  the r e a c t i o n s  of some 
1-/4-H-phenyl/-3-/3,5,5-tri~ethyl-2-pyrazoline-l- 
-carbonimidoyl/guacidines w i t h  benzoyl  c h l o r i d e  , 
propicnoyl  c h l o r i d e  and e t h y l  or thoformate  on t h e  
b m i s  o f  $heir  1H-mA and w spec t r a .  

Biguanides have been known t o  r e a c t  w i t h  
c a r b o x y l i c  a c i d s  and t h e i r  d e r i v a t i v e s  such a s  e s t e r s ,  
a c y l  c h l o r i d e s ,  anhydr ides  and a s i d e s  as w e l l  as w i t h  
o r t h o  e s t e r s  t o  a f f o r d  compounds c o n t a i n i n g  the 
I, 3 5- t r i  a z i n e  ring . 
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694 LUKASIAK, JAMROGIEWICZ, AND KAMINSKI 

A l i t e r a t u r e  survey shows t h a t  i n  raac t io l l s  
w i t h  or tho  e s t e r s ,  1 ,3 ,5 - t r i ao ines  a r e  the  sole  
producb/I/,wherestr r eac t ions  biguanides with 8s t e r s  o r  
acyl  ch lo r ides  a f fo rd  e i t h e r  1 ,3 ,5 - t r i ae ines  /2,3/ o r  
1,2,3,4-tetrahydro-l,3,5-triasines /4,5/. As both 
typeb o f  the  compounds have i d e n t i c a l  niolecular for- 
mulas, s p e c t r a l  a n a l y s i s  has usual ly  been e.liployed t o  
e luc ida te  t h e i r  s t r u c t u r e .  

According t o  many authors ,  t he  I19 o f  the  1,3,5-  
- t r i a z i n e  r i n g  e x h i b i t s  the following c h a r a c t e r i s t i c  
group frequencies  /cm-'/: 673 ancl 753 /G/, 805-825 
/7-9/, 1410 /6-8/, 1500 /7,8/, 1555-1590 /7-9/ and 
1617-1635 /7-9/, So-nogyi /7/ argues t h a t  the  1617, 
1556 and 1410 cm" bands a r e  missing i n  t h e  spec t r a  
of 1,2-dihyc~ro-:,3,5-triaoines,  Other au thors ,  however, 
consider  t he  :410'i bend a s  boing c h a r a c t e r i s t i c  o f  
: , 2 -d ihydro- l , 3 ,5 - t r ias ines  /LO/ and hexahydro-1,3,5- 
t r i a z i n e s  /ll/, while t h e  1590-1515 cm-I appeores i n  
the  sgec t r a  of 1 ,2 -d ihydro-1 ,3 ,5 - t r i cc ines  /12/, These 
l i t e r a t u r e  da t a  show i d e n t i f i c a t i o n  o f  t he  t r i a s i n e  
s t r u c t u r e s  on the bas i s  of t h e i r  o s c i l l a t i o i i a l  s p e c t r a  
i s  r a t h e r  doubtful .  

I n  t h i s  paper an a t t e n p t  has been made t o  e luc i -  
da te  t h e  s t r u c t u r e  o f  f i v e  compounds conta in ing  
presumably 1 ,3 ,5 - t r i az ine  r ings  i n  t h e i r  clolccules on 
the basis o f  t h e i r  IH-Nhai aud UV spec t r a .  

The compounds were obtained /14/ i n  r eac t ions  of 
1-/4-~-phenyl/-3-/3,5,5-trimethyl-2-pyra~olino-l- 
-carbonimidoyl/gumidinos /13/ w i t h  e t h y l  orthoformate 
/I/ o r  acyl  ch lo r ides  /II-V/, 
The ' H - W  s p e c t r a  were taken on a BS 487 Tesla  
spectrometer operated a t  80 W z  i n  DMSO s o l u t i o n s  
using hexamethyldisiloxane as an i n t e r n a l  reference.  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
1
3
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



1 3,5-TRIAZINES 

Scheme 1 
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CH, CH3 

or  

BmC1 Ri=H ( I )  

R i  R=CH3 Ri=C2Hs (11) 

RICH3 Ri=C6H5 (111) 

R&1 Ri=d2#5 (IV) 

CH3 OH3 R=C1 Ri=C6Es (V) 
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698 LUKASIAK, JAMROGIEWICZ, AND KAMINSKI 

RESULTS 

S i n g l a t s  appearing i n  the  s p e c t r a  a r e  Ehown i n  
Table I / 5  s c a l e  throughout/. 
They r evea l  the presence o f  t h e  3,5,5-trimethyl-2- 
-pyra eo 1 i ne f r agme n t  

CH3 I 

/II-v/ k- 
i n  the  spec t r a  of 1-/4-li-pheny1/-3-/3,5,5-tririethyl- 
-2-pyrazoline-l-carboninidoyl/guanidinea a r i s i n g  i n  
r eac t ions  of the  fol lowing R C O C l  /scheme i/: R = CH3; 
Ri = C H /II/; B = CB3,* Hi = C6H5 /III/; H = C 1 ,  
R1 = C E /V/; R = C 1 ,  Ri = C6U5 / IV/ .  

i 

2 5  
2 5  

I n  the  s p e c t r a  of I1 ans I11 t h o  p- to ly l  group 
manifests  i t s e l f  in a s i n g l e t  a t  2.39 ypm /CH3/ and 
s i g n a l s  of t he  benzene r i n g  protons /Table 2 / .  T h e  
s i g n a l s  o f  t he  p-chlorophenyl group protons confirm 

i t s  gressnce i n  compounds I V  and V /Table 2/. In t hese  
Epectra also the  prese:ice of s i g n a l s  due t o  the  phenyl 
/I11 and V/ and e t h y l  / X I  and I V /  grolrps was ascer ta -  
ined /Table 2/. 
The s p c c t r a  of  11-V d i sp lay  a l s o  a broadened s i g n a l  
due t o  one -NkI-proton /Table 3/. 
I n  t h e  spoc t ra  of tile products of r e a c t i o n  between 
i - /4-chlorophei iyl / -3- /3 ,5 ,5-triaethyl-2-p~razo~ine-  
- I-c arboniaiidoy l /guznidine and e thy1  or tho  f ormate, 
proton s i g n a l s  shown i n  Table 4 were found. 
The d a t a  o f  Table 4 i n d i c a t e  t h a t  t h e  charge d l s t r i -  
bu t ion  i n  I is unl ike  t h a t  in compounds 11-V. T h i s  
d i f f e rence ,  p a r t i c u l a r l y  i n  the  p o s i t i o n  of  the NH_ 
proton s i g n a l s ,  is i n d i o a t i v e  o f  a d i f f e r e n t  s t r u c t u -  
re  of I as compared t o  t h a t  of t he  remaining compounds. 
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1,3,5-TRIAZINES 

Compound 

I1 

I11 

IV 

v 

699 

Ckioniic a1 shift 

9.62 

9.90 

9.90 

9.90 

~--. 

DISCUSSION AND CONCLUSIONS 

A n  inspection of the chemical ahift values o f  
the 3,5,5-trimethyl-2-pyrazoline fragment /Table I/ 

shows that the resonance lines of  the methyl protons 
at position 5 in 111 and V are slightly deshielded /in 
particular in III/ relative to analogous signals of I1 
and IV. 

protons o f  the fragment 
The data of Table 2 show also that the aromatic 

5 R where R&H3 /II/, C1 /IV/ 

H H 
are strongly deshielded an8 their signals are shifted 
relative to the lrnorrnal'l position /15/. The saiae 
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1,3,5-TRIAZINES 70 1 

phanornenon i s  observed wi th  111 and V /Table 2/ 
ca r ry ing  the  e t h y l  and phenyl /lii = C6H5/ s u b s t i t u e n t s .  
O n  the  o t h e r  hand, t h e r e  i s  a s t r i k i n g l y  s t rong  des- 
h i e ld ing  of the ?g protons /Table 3 / , t h i s  r evea l ing  the  
presence o f  t he  dr-NH-kr moiety. 

If one zsswnes the  conpow-ds under cons ide ra t ion  
t o  be i , 3 , 5 - t r i a z i n e s  /Scherue 1/, s i a i i l a r i t y  of t h e i r  
s t r u c t u r e s  would not have r e s u l i e d  i n  s o  l a r g e  d i f f e -  
rences  i n  ihe  pos i t i ons  o f  the  r e spec t ive  s i g n a l s .  Thie 
assumption, however, does no t  expla in  the abnormal 
p o s i t i o n  o f  the  proton s igna l s .  The d i f f e r e n c e  i n  
the s p e c t r a  o f  I1 - V on t h e  one haud, and o f  I on the  
o t h e r ,  can be cxplained under assumption t h a t  I I s  a 
d e r i v a t i v e  of 1,2-dihydro-i, 3 ,5- t r iaz ine ,  while 11-V 
a r e  1 ,3 ,5- t r iaz ines .  The s t ronge r  proton doshie ld ings  
catised by the 1 ,3 ,5 - t r i a s ine  r i n c  3s cornpared t o  t h a t  
of  the  1,2-dihydro-1,3,5-triazinyl r i z g  can be explai-  
ned i n  terms o f  e i t h e r  the  g rea the r  e l e c t r o n e g a t i v i t y  
o f  the r i n g  o r  the strcinger diamagnetic anisotropy due 
t o  h igher  r i n g  cu r ren t  i n  1 ,3 ,5 - t r i a s ine .  An i n t e r p l a y  
01 both phenomena is  s t i l l  Iiiore probably. The weaker 
d e s k i e l d i i x  e f f e c t  o f  the i, 2-dihydro-1,3,5-triazinyl 
r i n g  has been confiriued by analyzing the s p e c t r a  o f  I 
taken i n  th ree  so ivsn t s  /Table 4/. An i n t c r e s t i n g  
conclusion can bc drawn from comparison o f  the s p e c t r a  
taken i n  OLMSO and pyridine-d5. The bas i c  aa tu re  of the 
l a t t e r  causes s p e c i f i c  i n t e r a c t i o n  ~' i i th  I r e s u l t i n g  i n  
the sh ie ld ing  o f  the methyl group protons of the  3 , 5 , 5 -  
- t r inethyl-2-pyrazol ine f ragnent  /Table 4/. IIoivevor, 
one of the m o s t  h t e r e s t i n g  r e s a l t s  of t h i s  i n t e r a c t i o n  
is  the sh i e ld ing  of t he  arcmatic  protons the  f ragaent  
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702 LUKASIAK, JAMROGIEWICZ, AND KAMINSKI 

and t h e  appearance of the  cheslical pseudo-equivalence 
o f  these  protons i n  the  pyridine-d5 medium. S t r u c t u r a l  
d i f f e rences  between I on the  one hand itndlIonfhe other 
have a l s o  heen supported by the  W spec t ra .  I n s t a b i l i t y  
cons tan t ,  K, r e l a t i n g  t o  the r a t e  of disappaarance o f  
the 273 nm-band a t  20 5 0,5 OC, i n  an a l k a l i n e  90111- 
t i o n ,  is for I /K = 0,052 rnin-i/ about 4 t i n e s  1cs3 
than for I1 /K = 0.184 ah-'/. T h i s  may be i n d i c a t i v e  
o f  the greGter  s t a b i l i t y  of the 1 ,3 ,5- t r iaz ine  r i n g  /II/ 
than t h a t  of the 1,2-dihydro-1,3,5-triazine /I/ i n  th i s  
medium. 

S W R Y  
An attempt has boen made t o  i d e n t i f y  i,3,5-tria- 

z ine  d e r i v a t i v e s  on the b a s i s  o f  i n spec t ion  of t h e i r  
'U-N?& and UV spec t r a .  It  was demonstrated t h a t  the 
product of t he  r e a c t i o n  of I-/ -B-phenyl/-3-/3,5,5-trl- 
methyl-2-pyra~oline-i-carboirnldoyl/guanidine w i t h  e t h y l  
orthoformate is the 1,2-dihydro-1,3,5-trieeine deriva- 
t i v e ,  whereas the products of the r e a c t i o n s  wi th  some 
acyl  ch lo r ides  a r e  the  d e r i v a t i v e s  of 1.3.5-triazine.  
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