
azidothiophosphate in 5 ml of benzene. Immediately after adding the first drops of the azide a yellor color 
appears (formation of the triazene) and nitrogen is evolved vigorously. At the end of reaction the volatiles 
were vacuu_m-distilled and the residue was distilled to give 3.1 g of imidophosphate (IX). 

C ONC L U S I O N S  

1. Diphenoxythiophosphoryl imidophosphorus t r i ch lo r ide  undergoes  t h e r m a l  i somer iza t ion  to diphenyl 
(dr chl orothi ophosphoryl imido) ehlorophosphat  e. 

2. The reac t ions  of diphenoxythiophosphoryl imidophosphorus  t r i ch lor ide  with phenol and dimethylamine 
were  studied. 
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c~-Functionally subst i tuted ketones  (FK) s e r v e  as important  synthones for  obtaining he te rocyc l ic  com-  
pounds. The mos t  widely used method for  synthes iz ing FK is based on the c~-halogenation of k e t o n e s .  A se r ious  
disadvantage of this method is the fo rmat ion  of m ix tu r e s  of c~-halo de r iva t ives  in the case  of u n s y m m e t r i c a l  
ketones [ 1]. 

In the p resen t  pape r  we studied r eg iose l ec t ive  paths for  the synthes is  of FK using M e l d r u m ' s  acid (I) [ 2]. 
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0 AcOI-I 
[I COCHRN(C0)2CsI~I4 --~ CsH~(C0)zNCHI~COCII3 

0<~// IiCl (XII a,(b). 
(i)+(x~,b) ~ \ -i_Tb_ HCl.H~NC~nC0CH ~ 

" 0 0 (XI a, b) (XI I I a ,  b) 
(VI)-- (VIII) :  tt = C_~H5 (a), n-Call, (b). C1COCHRN(CO)2C6H4 (X a ,b ) .  (X)--(XII[) :  
R - H (a), CHa (b). 

The n i t rosa t [on  of ([) with HNO 2 as descr ibed  in [3] gives 2 ,2 -d ime thy l -4 ,6 -d ioxo-5 -hydroxy imino- l , 3 -  
dioxane (II), the reduct ion of which with Zn in an AeOH/Ac2O mix tu re  leads  to 2 ,2 -d ime thy l -4 ,6 -d ioxo-5 -  
a e e t a m i d o - l , 3 - d i o x a n e  (III).  The s t ruc tu re  of the l a t t e r  was proved  by the P M R  spec t rum and by hydrol]~ic 
c leavage to N-aeetylg lycine .  The a t tempted  C-aey la t ion  of (III) with AcC1 or EtCOC1 in the p r e s e n c e  ofpyr id ine  
(PY) as desc r ibed  in [4] in o rde r  to subsequent ly  conver t  the C-acy la t ion  product  (IV) to N-acetyl-c.~-amino- 
ketones (V) proved  unsuccessfu l .  The a t tempted  C-n i t rosa t ion  of the C-acy l  der iva t ives  (Via, b), obtained by 
the reac t ion  of g) with RCOC1 in the p r e s e n c e  of Py as descr ibed  in [4] with HNO 2 also proved unsuccessfu l .  
The chlorinat ion of (Via, b) with SO2CI 2 in CH2C12 gives the 5-chloro  der iva t ives  (VIIa, b), which in aqueous 
AcOH undergo c leavage  and decarboxylat ion to ch loromethyl  alkyl ketones (VIIIa,  b). The l a t t e r  were  ident i -  
fied by convers ion  to 1-phtha l imido-2-butanone  (IX) and the 2 ,4-dini t rophenylhydrazone of ketone (VIHb). 

The acylat ion of (I) with the acid cMorides  of N-phthaloylglyeine (Xa) and N-ph tha loy l - a -a i an ine  (Xb) 
re spec t ive ly  gave the 5- (N -phthaloylglycinyl ) -  and 5- (N-ph tha loy l - (~-a lany l ) -2 ,2 -d imethy l -4 ,6 -  dioxo- 1,3- 
dioxanes (XIa, b). The c leavage  of (XIa, b) with e i ther  aqueous HCI o r  aqueous AcOH leads e i ther  to 
hydroch lor ides  of  the aminoketones  (XIKa, b) o r  the N-phthaloyl  der iva t ives  (XIIa, b). 

As a resu l t ,  the use of M e l d r u m ' s  acid (t) p e r m i t s  runn inga  two-s tep  convers ion  of the acid chlor ides  of 
carboxyl ie  acids  to FK wi~:h a fixed posi t ion of the functional subst i tuents .  

EXPERIMENTAL 

The IR spectra were measured as a KBr pellet on a UR-20 spectrometer, andthePMR spectrawere mea- 
sured on a Tesla BS-497 instrument (I00 MH z, internal standard =HMDS). 

2~2-Dimethyl-4,6-dioxo-5-hydroxyimino-l,3-dioxane (If) was obtained as described in [3] with some modi- 
fications. To a solution of 12 g of Meldrum's acid (1) [2] in 60 ml of water were gradually added 12 g of Na2CO 3 
and then 4 g of NaNO2, after which the mixture was cooled with ice and. with stirring, dilute HC] solution (I :I) 
was added in drops until the red color changed to pale yellow. The precipitate was filtered, washed with chilled 
water, and dried in the air. We obtained 2 g of (g) with mp I07-I09~ The aqueous mother liquor wastreated 

with excess Na2CO3, kept for 3 h at 5 ~ and the red precipitate of the Na salt of (if) was filtered and then, with 
stirring and cooling with ice, was added to a mixture of 6 ml of conc. HCI and 20 ml of water. The { If) pre- 
cipitate was filtered, washed with chilled water, and dried in the air. We obtained an additional 7.3 g of (K) 
with nap 107-109 ~ The total yield of (H) was 9.3 g (64%7. 

2,2-Dimethyl-4,6-dioxo-5-acetamido-l,3-dioxane (HI). With stirring, to a solution of 3 g of oxime (H) in 
20 ml of AcOH was gradually added 3 g of Zn dust, the mixture was stirred for another hour at 20 ~ 20 ml of 
A c20 was added, the mixture was stirred for 0.5 h, let stand in the air to evaporate the AcOH and Ae20 , the 
residue was treated with water and dilute HCI solution (I :17, and the precipitate was filtered, washed with 
water, and dried in the air. We obtained 1.2 g (34%) of (Ill), mp ]43-145 ~ (decompn.) (from alcohol) [5]. PMR 

spectrum (Py, 6, ppm): 1.58 s (2CH3) , 1.98 s (CH3CO). A mixture of 1 g of (Ill), 5 ml of AcOH, and 5 ml of 
water was heated for 1.5 h at 80-90 ~ then evaporated in vacuo, the residue was treated with chilled water, and 
the precipitate was filtered and dried in the air. We obtained 0.46 g (80%) of N-acetylglycine, nap 206-208 ~ [6]. 

1-Chloro-2-bu tanone  (VIIIa). With s t i r r i ng  and cooling, to a solution of 8.6 g of (I) in 20 ml of CH2C12 
were  added in succes s ion  10 ml  of Py  and 6 ml of EtCOC1, the mix tu re  was kept for  40 rain at 5 ~ and for  40 rain 
at 20 ~ t r e a t ed  with wa t e r  and dilute HC1 solution (1:1) ,  and the organic  l ayer  was separa ted ,  dr ied over  Na2SO 4, 
and evapora ted  in vaeuo.  The obtained 2 ,2 -d ime thy l -4 ,6 -d [oxo-5 -p rop iony l - l , 3 -d ioxane  (Via) (8.8 g) was used 
as such in the next s tep.  With s t i r r ing ,  to 8.8 g of (Via) was added in drops  4 ml  of SO2C12 and the mix tu re  
was let  stand overnight .  We obtained 2 , 2 - d t m e t h y l - 4 , 6 - d i o x o - 5 - c h l c r o - 5 - p r o p i o n y l - l , 3 - d i o x a n e  (VIIa) as an 
oil, which was dissolved in a mix tu re  of 6 ml  of AcOH and 10 ml  of wate r ,  heated for  1.5 h at 80-85% cooled, 
diluted with wate r ,  ex t rac ted  3 t i m e s  with e ther ,  and the ex t rac t  was washed with NaHCO 3 solution and evapora ted .  
After  a double f rac t ional  dis t i l la t ion of the res idue  we obtained 1 g (21%) of (V[Ha), bp 128-131 ~ n~ 1.4340 [7]. 
PMR s p e c t r u m  (CDC13, 6, ppm):  1.12 t (CH3, J = 0 . 8  Hz) ,  2.60 q (C__~H CH3, J = 0 . 8  Hz) ,  4.20 s (CICH2CO). 
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A mix tu re  of 1 g of (VIKa) and 2 g of K phthal imide in 7 ml  of DMF was s t i r r ed  for 12 h at 20~ and then 
it was diluted with water ,  kept for  5 h at 20 ~ and the p rec ip i ta te  was f i l te red  and subjected to l o w - t e m p e r a t u r e  
r ec rys t a l l i z a t i on  f r o m  ether .  We obtained 1.5 g (75%) of 1-phthal imido-2-butanone (IX), mp 106-107 ~ [8]. PMR 
s p e c t r u m  (CDC13, 6, ppm):  1.05 t (CH3, J = 0 . 7  Hz), 2.50 q (CH2CH3, J = 0 . 7  Hz), 4.43 s (NCH2CO) , 7.50-7.90 m 
(a roma t i c  r ing).  

1 -Chloro-2-pen tanone  (VII[b). The s a m e  as descr ibed  above, f rom 2 , 2 -d ime thy l -4 , 6 -d ioxo -5 -n -b u ty ry l -  
1,3-dioxane (V[b) [4], via  the in te rmedia te  2 , 2 - d i m e t h y l - 4 , 6 - d i o x o - 5 - n - b u t y r y l - 5 - c h l o r o - l , 3 - d i o x a n e  (VI[b) 
(oil), we obtained (VII[b) in 20%yield, bp 150-152 ~ n}~ 1.4370 [9]. P MR spec t rum (CDC13, 5, ppm):  1.10 t 
(CH3, J =0.8 Hz), 1.45 m (CH2) , 2.62 m (COCH2) , 4.20 s (C1CH2CO). 2 ,4-Dini t rophenylhydrazone of (VIIIb), 
nap 138-139 ~ [9]. 

The mixed mel t ing  point of the obtained 2 ,4-dini t rophenylhydrazone with an authentic sample  [9] was not  
dep res sed .  

2 ,2 -Dimethy l -4 ,6 -d ioxo-5 - (N-ph tha loy lg lycy l ) - l , 3 -d ioxane  (XIa). With cooling and s t i r r ing ,  to a solution 
of 3.5 g of (I) in 7 ml  of CH2C12 and 6 ml  of Py was gradual ly  added a solution of 3.3 g of the acid chlor ide  of 
N-phthaloylglycine (Xa) [10] in 7 ml  of CH2C12, the mix tu re  was kept for 3 h at 20 ~ evapora ted  in vacuo, the 
res idue  was t r e a t ed  with wa te r  and dilute HC1 solution (1 : 1), and the p rec ip i ta te  was f i l te red ,  washed with 
water ,  and dr ied in the a i r .  We obtained 3 g (67%) of (Xla), nap 237-238 ~ (decompn.) ( f rom alcohol) .  In f ra red  
spec t rum (v, e ra- l ) :  1648, 1712, 1775; soluble in dilute KOH solution. 

Phthal imidoacetone (XIIa).  A mix tu re  of 1.5 g of (XIa), 5 ml  of AcOH, and 5 ml  of wa te r  was heated until 
the CO 2 evolution ceased (3 h, 80-90~ and then it was diluted with water ,  kept for  12 h at 5 ~ and the p rec ip i t a t e  
was f i l te red,  washed with wa te r ,  and dr ied in the a i r .  We obtained 0.8 g (92%) of (XIIa) with mp 121-123 ~ [11]. 
The mixed mel t ing  point of the obtained (XIIa) with an authentic sample  [11] was ROt dep res sed .  

Aminoacetone Hydroehlor ide  (XIIIa). A mix tu re  of 1 g of (XIa) and 20 ml  of 1 : 1 HC1 solution was re~  
fluxed for  7 h, evapora ted  in vacuo to smal l  volume,  the phthalic acid was f i l tered,  and the mo the r  l iquor  was 
evapora ted  in vacuo to d rynes s .  We obtained 0.3 g of (XIIIa) as a slowly c rys ta l l i z ing  oil [12]. T h e  obtained 
(XIIIa) was identified by convers ion  as desc r ibed  in [12] to 4 ,5 -me thy l imidazo l in -2 -one ,  mp 195-197% 

3-Phtha l imido-2-bu tanone  (XI[b). The s ame  as desc r ibed  above,  f r o m  3 g of (I) and 3 g of the acid chlo-  
r ide  of N-ph tha loy l - a -a l an ine  (Xb) [10] we obtained the crude 2 , 2 - d i m e t h y l - 4 , 6 - d i o x o - 5 - ( N - p h t h a l o y l ~ a - a l a n y l ) -  
1,3-dioxane (XIb), which on hydro lys i s  with aqueous AcOH gave 1.8 g (40%) of (XIIb) with mp 84-86 ~ [10]. The 
mixed mel t ing  point of the obtained (XI[b) with an authentic sample  [10] was not dep res sed .  

3 -Amino-2-bu tanone  Hydroehlor ide  (XII[b). The hydro lys i s  of (X[b) with HC1 solution gave (XIIIb) [12] 
in 60% yield, which was identified by convers ion  as desc r ibed  in [12] to 4 ,5 -d imethy l imidazo l in -2-one ,  mp 290 ~ 
(decompn.). 

C ONC L U S I O N S  

1. The reduct ion of 2 ,2 -d ime thy l -4 ,6 -d ioxo -5 -hyd roxy imino - l , 3 -d ioxane  with Zn in an AcOH/Ac20 m i x -  
tu re  gives 2 , 2 - d i m e t h y l - 4 , 6 - d i o x o - 5 - a c e t a m i d o - l , 3 - d i o x a n e ,  the c leavage of which with aqueous AcOH leads  
to N-acetylg lycine .  

2. The chlor inat ion of the 5-acyl  de r iva t ives  of Me ld rum ' s  acid with 802C12 and subsequent  hydrolyt ic  
c leavage of the in te rmedia te  2 , 2 - d i m e t h y l - 4 , 6 - d i o x o - 5 - c h l o r o - 5 - a c y l - l , 3 - d i o x a n e s  by aqueous AcOH give 
chloromethyl  alkyl ketones .  

3. The hydrolyt ic  c leavage of the 2 , 2 - d i m e t h y l - 4 , 6 - d i o x o - 5 - ( N - p h t h a l o y l - a - a m i n o a c y l ) - l , 3 - d i o x a n e s  by 
ei ther  aqueous AcOH or HC1 leads  to e i ther  a - p h t h a l i m i d o -  or a - a m i n o k e t o n e s .  
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H e ( [ )  P H O T O E L E C T R O N I C  S P E C T R U M  

O F  C Y C L O P E N T A D [ E N Y L M E R C U R Y  C H L O R I D E  

V.  N.  B a i d i n ,  M.  M.  T i m o s h e n k o ,  
Y u .  V .  C h i z h o v ,  R .  B .  M a t e r i k o v a ,  
a n d  Y u .  A. U s t y n y u k  

UDC 535.243:543.422 : 
547.1 '13:546.49 

In t r amo lecu l a r  r e a r r a n g e m e n t s  a r e  c h a r a c t e r i s t i c  for  the rl 1-cyclopentadienyl  compounds of the t rans i t ion  
and nont rans i t ion  e lements  via the 1,2- shifts  of the he te roorgan ic  groups along the r ing (1 ,5 - s igma t rop ic  r e -  
a r r a n g e m e n t s )  [1-3]. 

MR n 

in the absence  of other  subst i tuents  in the r ing the p r o c e s s  r e p r e s e n t s  a degenera te  c a r b o n - c a r b o n  l ae ta l lo -  
t r o p i s m  and f requent ly  p roceeds  so rapidly  that  all of the iH and 13C a toms appear  in the NMR spec t r a  as being 
equivalent.  As a resu l t ,  these  compounds r e p r e s e n t  one of the c l a s se s  of ~s te reochemiea l ly  nonrigid ~ or ~flue- 
tuafing ~ molecu le s  [2]. Based on the p a r a m e t e r s  of the NMR spec t r a ,  which a r e  ave raged  due to the rapid ex-  
change p r o c e s s ,  they  r e s e m b l e  the sandwich @-cyclopentadienyl  compounds with delocal ized meta1-1 igand bonds, 
which m a k e s  a de te rmina t ion  of the type of s t ruc tu re  difficult in a number  of ea ses .  In pa r t i cu l a r ,  the s t ruc tu re  
o fd icyc lopen tad ieney lmercury  and the cyc lopen tad ieny lmercury  halides was a subject  of d i scuss ion  [4, 5], and 
only a detai led study of the l o w - t e m p e r a t u r e  NMR s p e c t r a  [6] and IR spec t r a  [7] conclusively proved the p r e s -  
ence of a loca l ized  C - H g  bond in these  molecu les .  

A study of the s t ruc tu re  and r e a r r a n g e m e n t  m e c h a n i s m  of the rTl-eyclopentadienyl compounds of the non- 
t r ans i t ion  e l emen t s  employing quantum chemical  methods  [8-12] leads to the conclusion that  the main  r ea so n  
for  the high labi l i ty  of the e l e m e n t - c a r b o n  bond in these  compounds is the ~,Tr conjugation, which leads to a 
not iceable  delocal iza t ion  of the e lec t ron  pa i r s  of the c a r b o n - e l e m e n t  bond on the adjacent  ~ sy s t em.  The m i g r a -  
t ion r a t e  of the organoe lement  groups  MR n c o r r e l a t e s  eith the pe r tu rba t ion  value b 1 (Tr) of the orbi ta l  of the cyc lo-  
pentadienyl r ing  in ~/ -CsHsMR n. This effect  was obse rved  when studying the photoe lec t ronic  s p e c t r u m  (PES) 
of s i ly lcyc lopentadiene  [9]. It is a l so  dis t inct ly mani fes ted  in the PES of the al lyl  compounds of Hg [12]. In 
the p r e sen t  pape r  we studied the He (I) photoelec t ronic  spec t rum of cyc lopen tad ieny lmercury  chloride,  which 
enabled us to  quant i ta t ively  e s t ima te  the degree  of or, ~ conjugation in this molecu le .  

Cyc lopen tad ieny lmercury  chloride was obtained and purif ied as desc r ibed  in [13]. The PES were  r e -  
corded on the appara tus  desc r ibed  in [12]. The He (D photoelec t ronic  spec t rum of CsH~HgC1 is shown in Fig. 1. 

To obtain Informat ion  on the upper  occupied MO in the given compound we will compare  it with the PES 
of cyclopentadiene [14] and a l k y l m e r c u r y  chlor ides  [15]. 

The f i r s t  band in the cyelopentadiene s p e c t r u m  (PI=8.57 eV) co r re sponds  to the ionization of the 1a2(Tr) 
orbi ta l .  It c o r r e l a t e s  with the f i r s t  band in the CsHsHgC1 spec t rum.  An intense band with a m a x i m u m  at 10.77 
eV (see Fig. 1) co r r e sponds  to the ionization of the ~unshared p a i r s "  of chlorine (nc1). 
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