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R E A C T I O N  O F  2 - P H E N Y L  ( A C  E T Y L ) - 5 - M E  T H Y L D I A  Z A  P H O S P H O L E  

W I T H  P H E N Y L  A Z I D E  

B .  A .  A r b u z o v ,  I ~ . E o  N .  D i a n o v a  , UDC542.91:547.1 '118 
a n d  S .  M .  S h a r i p o v a  

Continuing the s tudy of cycloaddit ion at  the P = C bond of the two-coordinate  P a tom [1 ,2] ,  in the p resen t  
pape r  we have  invest igated the reac t ions  of diazaphospholes  with phenyl azide.  

"Ihe reac t ion  of  2 -pheny l -  (D and 2-ace ty l -5 -methy ld iazap i losphole  (H) with phenyl azide was ca r r i ed  out 
both without a so lvent  and in e the r ,  pentane,  C6H6, and CC14 and was accompanied by v igorous  evolution of n i -  
t rogen with the fo rma t ion  of unstable  amorphous  1 :1  adducts.  A compar i son  of the IR spec t ra  of the obtained 
adducts  with the s p e c t r a  of  the s ta r t ing  diazaphospholes  sugges ts  that the diazaphosphole ring was retained in 
the adducts (oresence of  a band a t  1300 cm -~ and pulsat ional  v ibra t ions  of the diazaphosphole  r ing [3]). 

The adduct with the phenyl subst i tuent  (III) was so unstable in the solvents that it could not be c h a r a c -  
te r ized  by the 1H and 31p NIVIR s p e c t r a ,  although when the reac t ion  was ca r r i ed  out in pentane,  a solid product  
was obtained whose 31p NMR s p e c t r u m  (in CH2C12) contained two signals : + 32 and + 20 ppm. Apparent ly ,  the 
l a t t e r  signal belonged to unchanged (lit). Adduct (IV), obtained f rom (g), was found to be m o r e  s table  in so l -  
vents and was c h a r a c t e r i z e d  by 1H and 3~p NMR spec t r a ,  r +17 ppm ~ (CHC13). The PMR s p e c t r u m  (in 
CHC13) contained s ignals  with 5 2.3 (CH3C = N) and 2.1 ppm (CH3CO). However,  the na ture  of the spec t rum 
(broad absorpt ion)  indicated that the compound had a high mo lecu l a r  weight. Indeed, the m o l e c u l a r  weight de -  
te rmined by c r y o s c o p y  in CHBr 3 conf i rmed this a s sumpt ion ,  and adduct (IV) was apparen t ly  a t r i m e r .  The UV 
spec t rum of (IV) contained absorp t ion  at 275 nm cha rac t e r i s t i c  of the diazaphosphole r ing 

F-V 0 

M Ph--N / " " N - - P h {  R = Ph (III), 6alP + 20 ppm 
~ N - - R  1~ = CHsCO (IV), 5alP + t7 ppm 

%;, 
R Me 

Apparent ly ,  the fo rmat ion  of t r i m e r s  gII) and (IV) was preceded by the appea rance  of an adduct with diylide 
s t ruc tu re  (A), which underwent  t r imer i za t ion  at  the P = N bond 

t t - - N - - N  --N, f- R - - N - - N  ] 

J 
(i), (n) ~A) 

With r ec ry s t a l l i z a t i on  of  t r i m e r i c  adduct ([II) f rom alcohol ,  ethyl ace ta te ,  CH3CN , o r  n i t romethane  without 
protec t ion  f r o m  m o i s t u r e  of  a i r ,  c rys ta l l ine  2 -pheny l -3 -oxo-3 -an i l ino -5 -me thy l -1 ,2 ,3 -d iazaphospho l ine  (Va) was 
obtained,  531p +32 ppm ('m CH2C12). The IR spec t rum of (Va) contained absorpt ion bands of P = O (1211 cm -1) 
and NH (3200 c m  -i) g roups ,  absent  in the s pec t rum of (III), and the PMR spec t rum contained signals  of the CH 3 
group with 5 2.23 ppm and an H a doublet a t  6 2.89 ppm, JPH = 14 Hz. Apparent ly ,  t r i m e r  (III) was so sens i t ive  
to m o i s t u r e  that i f  there  w e r e  t r a c e s  of m o i s t u r e  in the solvent ,  (iII) was conver ted to (Va) 

* The s ignals  in the f ie ld  which was weak with r e s p e c t  to H3PO 4 a re  denoted with a plus sign. 
A. M. Buflerov Chemical  Inst i tute ,  V. I. Ul 'yanov-Lenin  Kazan State Univers i ty .  Trans la ted  f rom Izvest i~ 

ya Akademii  Nauk SSSR, Ser iya  Khimicheskaya ,  No. 7, pp. 1600-1602, July,  1981. Original a r t i c l e  submit ted 
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R--N--N , )  
O/P\= --Me R = Ph (Va), CHACO (:Vb) 

Ph--N 
I 

H (V) 

T r i m e r  (IV) was  m u c h  m o r e  s t ab l e  in the s o l v e n t s ,  and pro longed  hea t ing  was n e c e s s a r y  fo r  it to be con -  
v e r t e d  to phosphol ine  (vb). T r i m e r  (IV) was  obta ined  by r e v e r s e  syn thes i s  

CHaCO--N--N --N, CHaCO--N--N 
I I q- PhNa ~ I } Igt,N 

--Me CI--PN )J--Me CI>P).,) (IV) 
(VI) N 

/ 
Pit (VII) 

2 - A c e t y l - 3 - c h l o r o - 5 - m e t h y l - l , 2 , 3 - d i a z a p h o s p h o l i n e  (VI) r e a c t e d  with phenyl  az ide  with evolut ion of n i t r o -  
gen and the f o r m a t i o n  of uns tab le  acid  ch lo r i de  (VII), which was eas i ly  dehyd roha logena t ed .  The IR s p e c t r u m  
of (VII) conta ined l ines  of  a m i d e  ca rbony l  0700 cm-1) ,  l ines  a t  1190 and 1270 c m  -~, which could be  a s s i g n e d  to 
a b s o r p t i o n  of  the P = N bond [4], and an in tense  band below 500 c m  -1, which was a s s i g n e d  to v i b r a t i o n  of the P -  
C1 bond [3]; 531P + 36 ppm (CHCI3). By r e a c t i o n  with EtaN , ac id  ch lo r ide  (VII) was  c o n v e r t e d  to t r i m e r  (IV), 
which was identif ied a c c o r d i n g  to the  IR s p e c t r a .  Compound (Vb) was obta ined by the h y d r o l y s i s  of (IV). 

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

%he PMR spectra of 5% solutions in CHCI a were recorded with a Varian HA-100 D spectrometer. ]he 
5H chemical shifts weremeasured with respect to TMS as the internal standard with a precision of • 0.005 ppm. 
The IR spectra were recorded with a UR-10 spectrophotometer. 

Reaction of 2-Phenyl-5-methyldiazaphosphole (D with Phenyl Aztde. Without a Solvent. To 2.95 g of (1) 
[5] in a box was gradually added 2 g of phenyl azide, after which the temperature of the mixture rose to II0~ 
and vigorous evolution of nitrogen occurred. The solidified mass was treated with ether. Obtained: 4.4 g (98%) 
of a residue of (IK) with an undistinct melting point of 215-220~ Found: C 67.19; H 4.85; P 11.41; IN 15.43%. 
(CIsHI4IN31~)3 . Calculated: C 67.49; H 5.2?; P 11.59; N 15.72~. 

The product of recrystallization from alcohol, dioxane, ethyl acetate, and CHaiNO 2 was converted to color- 
less crystals of (Va), mp 179-180~ IR spectrum (v, cm-i): 455 medium, 480, 500 strong, 700,720 medium, 
?60 very strong, 960, I000 strong, 1020 medium, 1060, 1090 medium, 1155 strong, 1215 very strong, 1270 strong, 
1290, 1310 medium, 1340, 1380 strong, 1420, 1460 medium, 1500, 1600 strong, 3200 broad. 631P +32 ppm 

(CH2C12). Found: C 63.30; H 5.69; P 10.99; N 14.88%. CI5HtGINaPO. Calculated: C 63.14; H 5.65; P 10.86; 
IN 14.72%. 

In Ether. A solution of equimolar amounts of (D and phenyl azide in ether was kept for 48-72 h at 20~ 
Compound (lID was formed quantitatively with a wide melting-point range. Found: tool. wt. 760.03 (eryoscopic- 
ally in CHBra!. (CIsHI4NaP) 3. Calculated: tool. wt. 801.85. After chromatography of (Ill) on silica gel (KSK 
brand, 0.25 mesh) with elution with abs. ether, (Va) was isolated, mp 179-180~ 5atP + 32 ppm (CH2C12). 

Reaction of 2-Acetyl-5-methyldiazaphosphole (if) with Phenyl Azide. An ether solution of 0.5 g of phenyl 
azide was added to a solution of 0.6 g of (If) [6] in ether in a box. In several minutes, a lemon-yellow precipi- 
tate began to appear, which was filtered off the next day. Obtained: 1 g of (IV) with mp 12 7-129~ 6 3tp +17 

ppm (CHzC12). IR spectrum (~, cm-l): 700 medium, 722 weak, 753 medium, 950 , 1035, 1080, 1230, 1285, 1500, 
1600, 1675 strong, etc. Found: P 12.85; N 18.61%. (CIIHI2OIN3P)3. Calculated: P 13.29; N 18.01~ A similar 
product was obtained from equimolar amounts of the starting reagents at 20~ in ether, CC14, and CGH G. 

Reaction of 2-Acetyl-3-chloro-5-methyl-l,2,3-diazaphospholine (VI) with Phenyl Azide. A solution of 2 
g of phenyl azide in abs. ether was added to a solution of 3 g of (VI) in abs. ether in a box. Nitrogen was evolved, 
and a fine hygroscopic precipitate appeared. Obtained: 3.5 g of (VII) with mp I18-120~ (in a sealed capillary). 
Found: C 48.?0; H 5,11; N 15.29; P 11.67%. CIIHI3IN31~OCI. Calculated: C 48.97; H 4.85; N 15.57; P 11.49%. 
IR spectrum (v, cm-i): 400,525,580,625 medium, 700,760 strong, I000 very strong, 1190 strong, 1270 very 
strong, 1350 strong, 1500 very strong, 1600 strong, 1700 strong. 

Reaction of Acid Chloride (VII) with Triethylamine. A threefold excess of EtaiN was added to a solution of 
(VII) in CHCI 3 cooled with snow with salt, and the mixture was left at 20~ overnight and evaporated in vacuo. 
The residue was triturated with hexane into a powder, which was treated with water. The residue, which did 
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not d i s so lve  in wate r ,  was f i l tered off and was dried for  s eve ra l  days in a vacuum des i cca to r .  Obtained: (IV) 

with mp 127-129~ Found: tool. wt. 702.4 (cryoscopical ly  in CHBr~). (C~IH12N3PO) 3. Calculated:  tool. wt. 
699.6. 53tP +20 ppm (C2HsOH). "Ihe IR s pec t rum was s i m i l a r  to the spec t rum of (IV) obtained f rom (Y[) and 
phenyl azide.  Compound (Vb) was isolated with heating of (IV) with a ref lux condenser  in benzene m the p r e s -  

ence of H20. 

Methylation of 2 -Pheny l -3 -oxo-3-anf l ino-5 -methy ld iazaphospho l ine  (Va). [7]. An equimolar  amount of 
(Va) was added to a suspension of meta l l i c  Na in abs .  xylene. Hydrogen was evolved. The react ion mix ture  
was heated at 90-100~ for  1 h, CH3I was added to the cooled solution, and the mix tu re  was heated for 30 , i n  
m o r e  at  80~ After  xylene was r emoved ,  a v iscous  m a s s  r ema ined ,  whose IR spec t rum contained no band of 
the NH group at 3200 cm -1. [R s pec t rum  (~,, cm-1) :  7 0 0 , 7 5 0 , 7 8 0 , 8 0 0 ,  1500, 1600 (Ph), 1220 (P = O), 1620 
(C = N), etc.  

CONCLUSIONS 

The reaction of 2-phenyl (acetyl)-5-methyldiazaphospholes with phenyl azide results in the Ibrraation of 

trimers which form 2-phenyl (aeetyl)-3-oxo-3-anilino-5-methyl-1,2,3-diazaphospholines during hydrolys is. 
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CHEMICA L PROPERTIES OF O R G A N O T [ T A N I U M  

C O M P O U N D S  C ONTA INING A "SILANEOPENTYL" 

V. M. Vdovin, M. ]3. Sergeeva , 

N. ]3. Bespalova , and V. G. Zaikin 

GROUP 

UDC 542.91:547.258.2'128 

At the p re sen t  t ime a fa i r ly  l a rge  num be r  of  re la t ive ly  s table  organic  compounds of group [VA meta l s  (Ti, 
Zr ,  Hf) containing a M - C  (r bond a r e  known [1]. They a re  benzyl ,  norbornyl ,  and neopentyl  de r iva t ives .  In r e -  
cent y e a r s  s i l i con- ,  g e r m a n i u m - ,  and t in-containing organic  rad ica l s  having a s t ruc tu re  of the neopentyl type 
CH2ER 3 have been widely used as s tabi l iz ing ligands at the t rans i t ion-m etal a tom.  ~he introduction of such groups 
at the a toms of t rans i t ion  meta l s  is r ea l i zed ,  as a ru le ,  through organol i th ium,  organosodium,  o rganomagnes ium,  
and organoa luminum compounds [2]. 

We have proposed a fundamental ly  new method fo r  the synthes is  of o rganometa l l i c  compounds with a group 
of the neopentyl  type by the react ion  of t rans i t ion-meta l  halides with s t rained f o u r - m e m b e r e d  h e t e r o c y c l e s ,  i .e . ,  
de r iva t ives  of 1 ,3 -d i s i l a -  or  1 ,3 -d igermacyc lobutanes  [3-5]. The method is s imple  and gives high yields  of the 
des i red  products .  Thus,  the poss ibi l i ty  of synthesiz ing organot i tanium compounds with high yields by the r e a c -  
tion 

CFIa CH~ 

TiC]4 -~ Si Si 
/ \ / \  

CH3 CH~ 

CHa CH3 
t 1 

C13TiCH2SiCH~.SiC1 

(I) CH~ CH~ 
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