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Methods of synthesizing hitherto unknown 1-hydroxy-l-oxomolybda- 
tranes, are developed. They are based on the reactions of triatkano- 
lamines with molybdenum trioxide, meta- or orthomolybdic acids, or 
ammonium molybdate. Four compounds of this kind are characterized, 

HO(O=)Mo(OCH~CH2)3N, and its 3-methyl, 3, 7-dimethyl, and 
3, 7,10-trirnethyl derivatives. 

Th is  commun ica t i on  d e s c r i b e s  methods  of syn -  
t h e s i z i n g  new r e p r e s e n t a t i v e s  of the m e t a l l o a t r a n e s  
c l a s s ,  l - h y d r o x y - l - o x o m o l y b d a t r a n e s  I, of the  
fol lowing s t r u c t u r e :  

tt 
CH~ 

I~C( "R~H I / s  (R,R',R"=H, alkyl) 

\ o A  .o / 
, o  II 

O 

They  a r e  b a s e d  on r e a c t i n g  mo lybdenum t r i o x i d e ,  
m e t a -  o r  o r t h o m o l y b d i c  ac id ,  o r  a m m o n i u m  m o l y b -  
da te ,  with the  a p p r o p r i a t e  t r i a l k a n o l a m i n e s  
HOCH2CHRN (CHR'CH2OH) CHR"CH2OH (II), the  equa-  
t ions  being:  

MoO3+ll ~ -  I+H~O (1) 

(biO)= Mx~D2+II ~ 1+2H20 (2) 

(HO)~MoO+I I~  I+3H20 (3) 

(NH4)~MoO4+II ~ 1+2H20+2NH3 (4) 

In a l l  c a s e s  s y n t h e s i s  was  e f fec ted  by cont inuous  
a z e o t r o p i c  d i s t i l l a t i o n ,  the  w a t e r  f o r m e d  by r e a c t i o n  
of the  r e a g e n t s  be ing  d i s t i l l e d  off wi th  the  so lvent .  
The  y i e l d  of I is  a m a x i m u m  when a m m o n i u m  m o l y b -  
da te  is  used ,  i . e .  when us ing  r e a c t i o n  4. The  I c o m -  
pounds s y n t h e s i z e d  by t h e s e  r o u t e s  a r e  s t a b l e  whi te  
c r y s t a l l i n e  compounds ,  only s l i gh t ly  so lub le  in o r -  
ganic  so lven t s ,  r e a d i l y  so lub le  in w a t e r .  The  t ab le  
g ives  y i e l d s ,  me l t i ng  po in ts ,  s o l u b i l i t i e s  and a n a l y -  
t i c a l  da ta .  

F r o m  the  r e s u l t s  of i n v e s t i g a t i o n s  of IR and PMR 
s p e c t r a ,  and o t h e r  p h y s i c a l  p r o p e r t i e s ,  to be pub-  
l i shed  s e p a r a t e l y ,  a s  wel l  as  a n a l y t i c a l  r e s u l t s ,  the  
compounds  have  the  s t r u c t u r e  I. 

* F o r  P a r t  XI s e e  [1]. 

3, pp. 561-563 ,  1967 

The poor  so lub i l i t i e s  of I in the  usua l  o rgan ic  s o l -  
vents  made  i t  i m p o s s i b l e  to d e t e r m i n e  the m o l e c u l a r  
weights  and d ipo le  m o m e n t s .  

IR s p e c t r a  c o n f i r m  that  I conta ins  OH. T h e s e  s p e c -  
t r a  g e n e r a l l y  r e s e m b l e  those  of 1 - o x o v a n a d a t r a n e s  
[2, 3], but d i f f e r  f r o m  them by an a bso rp t i on  in the  
3560 cm -1 reg ion .  However ,  it  did not p r o v e  p o s s i b l e  
to p r o v e  the p r e s e n c e  of ac t ive  hydrogen  in I by r e -  
ac t ion  with MeMgI (Chugaev-Zerewi t inof f ) ,  obvious ly  
b e c a u s e  of the  b a s i c  na tu re  of the hydroxyl .  

The  t o x i c i t i e s  of the I compounds  w e r e  low, and 
w e r e  about 300 m g / k g  (for white  mice) .  

E X P E R I M E N T A L  

S ta r t ing  r e a g e n t s :  
Molybdenum t r i o x i d e ,  a m m o n i u m  molybda t e ,  and 

t r i e t h a n o l a m i n e .  T h e s e  w e r e  c o m m e r c i a l  C . P .  r e -  
agen t s .  

Or thomolybd ic  ac id  (me tamolybd ic  ac id  hydra te )  
was p r e p a r e d  as  d e s c r i b e d  in [4]. 

M e t h y l - s u b s t i t u t e d  t r i e t h a n o l a m i n e s  w e r e  syn the -  
s i z e d  by the  ac t ion  of p r o p e n e  oxide  on a m m o n i a ,  
e thano lamine ,  and d i e thy l a no l a mine ,  and p u r i f i e d  by 
v a c u u m - d i s t i l l a t i o n .  

1-Hydroxy-l-oxomolybdatrane (III). An r . b .  f l a s k ,  
f i t t ed  with a Dean and S ta rk  a p p a r a t u s  and a r e f lux  
c onde nse r ,  was c h a r g e d  with  7.45 g (0.05 m o l e )  t r i -  
e thano lamine ,  9.8 g (0.05 mole)  a m m o n i u m  m o l y b -  
date ,  and 200 ml  benzene .  The  m i x t u r e  was  bo i l ed  
v i g o r o u s l y ,  unt i l  w a t e r  c e a s e d  to a p p e a r  in the t r a p ,  
which r e q u i r e d  6 - 8  hr .  The  p r e c i p i t a t e  (a m i x t u r e  of 
III, u n r e a c t e d  a m m o n i u m  molybda te ,  and i ts  d e c o m -  
pos i t i on  p roduc t s )  was  f i l t e r e d  off, d r i ed ,  and r e -  
c r y s t a l l i z e d  f r o m  d i m e t h y l f o r m a m i d e .  Yield  of r e -  
c r y s t a l l i z e d  III 10.9 g (81%). 

1-Hydroxy-l-oxo-3-methylmolybdatrane (IV). A 
m i x t u r e  of 8.1 g (0.05 mole)  d i e t h a n o l i s o p r o p a n o l a -  
mine ,  7.2 g (0.05 mole)  mo lybd ic  anhydr ide ,  and 
200 ml  benzene  was bo i l ed  as  d e s c r i b e d  above,  for  
6 - 8  hr .  The  so l id  was  f i l t e r e d  off with suc t ion ,  d r i ed ,  
and r e c r y s t a l l i z e d  f r o m  EtOH. Yield  of r e c r y s t a l l i z e d  
IV 4.3 g (30%). 

1-Hydroxy-l-oxo-3,7-dimethylmolybdatrane (V). A 
m i x t u r e  of 8.7 g (0.05 mole)  e t h a n o l d i i s o p r o p a n o l a -  
mine ,  9.0 g (0.05 mole)  o r t homolybd i c  ac id  and 200 
ml  benzene  was  bo i l ed  as  d e s c r i b e d  above  for  6 hr .  
The  so l id  was  f i l t e r e d  off with suc t ion ,  d r i e d ,  and 
r e c r y s t a l l i z e d  f rom a l a r g e  vo lume  of EtOH. Yie ld  
of V, mp  226" C (decomp),  6.1 g (40.7%). 
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