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THE CHEMISTRY OF FUSED CYCLOTRIAZAPHOSPHOLE - 
- SYNTHESIS, REACTIONS, MECHANISM AND CONFORMATION 

JING LIN ZHANG, WE1 XU, XIAO BO MA, HA1 YAN LU 
and JIN OIAO LU - ~~ ~ 

Institute of Organic Synthesis, Huazhong 
Normal University, Wuhan, Hubei, P.R.China 

?used t r i c j c l o c r i a z a p h o s p o l e  w?s f irsx s,nthesized i n  
our  l a J o r a t o r 2 .  I t  i s  a vsr ;  intar2s: ing s e r i j s  i n  pos?hor::  
us hetarocnerrdsti-j  . 
I .  .3 ;nuhes is  

,le cilyl nox i l i ruc t l ,  2red:irj qui ;a d i l f e  r e n t  deriva Gives o f  
fused tric;.clotriazap:ios,;aole , sL:cn 2s mat conxain ing  a 
t e rcoord inased  and t e t r a c o o r d i n a t z l  g:iosimorus a c m s  i n  on3 
uiolecule, con ta in ing  "R2 and OR groui, i n  one ~ o l x u l e  and 
even on one phosphorus as01n~ i n  one s x p  acco rd ing  t o  equa- 
t i o n  ( I ) .  

(11 

u n 
R=H, he, C1, B'=H, A r t  CirUh, I=2(UR)2. 

. I *  2 X=.. 9 O,S, Y , Z = L ~ R  9 LIR. 

3xca2 t  t r i c ,  c l o  t r i a z a p o s i i h o l 2 ,  i e r i v a z i v 3 s  o f  fused 
a i c ~ c 1 o ~ r i ~ z a ~ ) ~ i o s ~ i h o l ~  wer5 s ,n thas izad  as wel l  a c c o r d i n g  t o  
t h e  cquz-cion (2) 
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2.  Reactionary S e l e c t i v i t i e s  

The proper t i e s  of d e r i v a t i v e s  of fused cycl o t r iazapho sp hole 
containing two phosphorus atoms i n  one molecule have been 
s tudied i n  d e t a i l  and some i n t e r e s t i n g  results were obtain-  
ed. 

A typ ica l  Arbuzov reac t ion  and Perkow r e a c t i o n  can occut  
r r e d  when compounds ( I )  and (11) a r e  reacted with methyl - . r )  

iodide or d-bromoacetophenone 
Vinyl-phosphates, ketophosphonates and phosphonyl der iv-  

a t i v e s  can be obtained from these reac t ions .  
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I n  these $wo r e a c t i o n s  only ac;;clic phosphorusconta in ing  
group takes p l a c e ,  the cyc l i c  phosphorus remains unchanged 
a t  a l l .  We found that the s u l f u r i z a t i o n  of cornpounds ( I )  and 
(11) proceeds  s t epwise ly ,  t h i s  is ,  the  su l fur  a t t a c k s  t h e  
a c y c l i c  phosphorus atom a t  first and then the c y c l i c  one. So 
compounds ( I )  and (11) a r e  s e l e c t i v e  i n  t h e i r  n u c l e o p h i l i c  
s u b s t i t u t i o n  r e a c t i o n s .  But t h e r e  i s  n o n s e l e t i v e  f o r  t h e s e  
compounds i n  t h e i r  e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n s ,  as 
a l c o h o l ~ s i s .  

3 Mechanism 

A s  memtioned above t n e  key e f f e c t  on cne cyc locondensa t ion  
r e a c t i o n ( l r 2 )  comes from t o  t h e  groups a s t ached  on t n e  phos- 
phorus-containing reagents .  T h e i r  reacsivt .  szquence i s  as 
f ollo wing : 

C12PI~R2X1P( l iR2)27  i ? ( ~ r R ~ ) ~  > WP(L4a2)2 7 Y h i ( ~ r R ~ ) ~  

';men Phi?(1iR2)2 was taken as reagen',s i n  r eacz ion  ( I ) ,  no cjr- 
c l i c  compounds could be obta ined ,  only an a c j c l i c  p r o J u c t  
was g iven  r ise .  

Compouncis(V1) i s  
t h e  mechanism of 

4.  Conformation 

'i'he conformation 

probably an in t e rmed ia t e  of tneae r e a c t i o n s ,  
these c, c locondensat ion n a s  been suggested. 

o f  some compounds obta ined  was i n v o s t i g a t a d  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
5
9
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



Compounds (VI) p r e f e r s  CZv conformation and behaves some 

aromatic  p r o p e r t i e s ,  P-N bonds ou t s ide  tne  r i n g  cannot r o t a -  
t e  a long  the bond a x i s .  ii groups a t t ached  on n i t rogens  can tx 
be d iv ided  t o  three classes. Ths R of a c i c l i c  phosphorus gr- 
O U ~  a r e  loca t ed  at  t h s  c i s -pos i t i on  t o  tne lona y a i r  e l ec t r -  
0r.s o f  the  a c y c l i c  phospnorus atom. 

I'ha alkoxy groups on ac,clic y h o s y n o r u  are not  loca?;c"G 
at t i id  sisme plane  of sn5 ring butorthogonal  wiGn tne ring 
plane,  and czn be d i v i a e a  i n c o  two c l a s s e s ,  a s soc ia t ed  t o  
endo and exo pos i t i on .  (VIIa)  anu (VIIb)  cannot conver t  each 
o t h e r  a t  room feGperature .  

R B ~ ~ B f 3 i 3 3  
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