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As a continuation of studying the r eac t ions  of ~3-keto alcohols  with phosphorus-conta in ing  compounds 
we r eac t ed  thiodiacetone alcohol  with some t r iva l en t  phosphorus  acid ch lor ides .  When d ie thy lch lorophos-  
phine and the ch lor ides  of alkylthioatkylphosphonous acids were  reac ted  in the p r e s e n c e  of EtaN we i so -  
lated S - a ,  a - d i m e t h y l -  y -ke tobu ty l  diethylthiophosphinite and the S - a l k y l - S - a ,  a - d i m e t h y 1 - T - k e t o b u t y l  
alkyldithiophosphonite s 

R II 

\PC1 @ HSC(CH3)2CH2COCH3 Et,,'q.__..+ ~PSC(CH~)~.CH~COCH3 
/ / 

R' W 
R=R'=C~H6 (I); H=C~Hs, R'=C~H~S (It); R=C~H~. R'=C4H~S (iII) 

The s t ruc tu re  of the obtained compounds was conf i rmed  by the e lementa l  ana lys i s  data,  and also by 
the IR (VC= O 1720 cm -i ,  absence of Vp= O) and 3ip NMR [Sap - 1 6  ppm for  (I) and - 9 2  ppm for  (II) and (III)] 
spec t r a l  data.  In addition, the p r e s e n c e  of P(III) in (I) was conf i rmed  by the addition of sulfur  

(C~H 5)~PSC(CH3)2CH~COCH3 + S -~ (C~H~)~P(S)S C(CH~)~CH~COCH 3 

As a result, thiodiacetone alcohol reacts with the chlorides of P(III) acids in the presence of a base 

in the s ame  manne r  as  d iaeemne alcohol [1, 2], with the fo rmat ion  of t r i coord ina ted  phosphorus  d e r i v a -  
t ives.  

The d ichlor ides  of P(HI) acids r e a c t  with diacetone alcohol in the p r e s e n c e  of a base  to give the 2-  
subst i tuted oxa-3-phoslSholanols [3]. The reac t ion  of thiodiacetone alcohol with ethyl dichlorophosphite  
in the p r e sence  of Et3N also gives the cor responding  2 - e t h o x y - 2 - t h i o - 3 , 5 , 5 - t r i m e t h y l - l , 2 - t h i a - 3 - p h o s p h o -  
lanol 

SC (CI~)~CH2COCH~ 

C~HBOPCI~ ~ 2HSC(CH~)~CH~COCHa 2(cg~)~.N~ CzH~OP, / --. 
\ 

SC (CH3)2CH~COCH~ 
(V) 

SC(CH3)~CH~COCH3 S S--C(CH3)~ 
/ I~/ 

§ C-,HsO P --> C2HzOP [ 
--(CH~),C=CHCOC~ " SII \ i t  \C--IH~c 

/ \ (vi) 
CH, OH 

According  to the scheme given in [3], the fo rmat ion  of phosphite (V) could be expected in the f i r s t  
s tep.  The IR and 31p NMR spec t roscopy  data conf i rm the o r e s e n c e  of (V). The K1 spec t rum of the undis -  
ti l led reac t ion  product  has an intense absorp t ion  band at 1720 cm -1, while the 31p NMR spec t rum contains 
a single signal  at  - 1 5 0  ppm (for compounds of type (RS)2POR' 53t P "153-162 ppm).  The undist i l led r e a c -  
tion produc t  has the c h a r a c t e r i s t i c  odor of a phosphite .  Mesi tyl  oxide is c leaved when (V) is dis t i l led,  
and phospholanol  (VI) is fo rmed .  The s t ruc tu re  of (VI) is conf i rmed  by the e lementa l  ana lys i s  data,  and 
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TABLE 1 

C o r n  - 

pound 

(i) 

- ( I I )  

(hi) 

(IV) 

(VI) 

(VII) 

Formula 

(Co.Hs)2PSC(CHa)~CHzCOCH~ 

C~H5 
~ PSC(CHa)~CH~COCH3 

Co.HsS 
C~H5 

~ PSC(CHs)~CH2COCH3 
C~HgS 
(C~Hs)~PSC(CHs)~CH~COCHa 

LI 
S 

S--C(CH~)2 

C~Hs0P/ / 
�9 II \C--CHz 
S/\ 

CH3 OH 
0--C--CH3 

\ II 
s C--CIt 

/ \  
CHa CHa 

Yield,%- Bp,*C (p, mm 
of Hg) 

63-~(01o06) 

86(0,01) 

98(0,0t) 

103--104(0,006) 

88--890,006) 

I 15(0,02) 
Mp 69 ~ 

Found/calculated 
d 2 0  n 2 0  ~ _ _  - -  

I . M2 c , %  H,% ! ,t,,% s , %  

0,9633 

t,0680 

1,0657 

t,081t 

t,t562 

54,t7 

47,07 

40,40 

9,64 

8,28  

6,99 

t4,52 
14,55 

25,36 
25,42 

23,69 
24,0i 

25,75 
25,4t 

27,05 
26,71 

13,t0 
t3,45 

also by the IR (absence of vC= O at 1720 cm -1, and the appearance of VOH_bonded at 3450 cm -i) and 31p 
NM~ (631p -130  ppm) spectra l  data. 

The react ion of alkyl(aryl)dichlorophosphines with diacetone alcohol in the absence of a base leads to 
the phospholene [4]. The react ion of thiodiacetone alcohol with phenyldichlorophosphine also gives the 
corresponding 2 -pheny l -2 - th io - l ,2 -oxa-3 ,3 ,5 - t r ime thy l -4 -phospho lene  (VII) 

S O--C--CH3 
H / 

C~H~PCI2 + HSC(CH@~CH2COCH3 ---> C6HsP 
-Hci \ 

c--eli (vii) 
/\ 

CHs "CHs 

The constants and IR spectrum of (VII) coincide with the constants and IR spectrum of the phospho- 

lene that was obtained as described in [5]. 

E X P E R I M E N T A L  M E T H O D  

The proper t i es  and constants of the obtained compounds are  given in Table 1. 

Thiodiacetone Alcohol. With s t i r r ing,  into a mixture of 409 g of mesi tyl  oxide, 40 g of Et3N, and 200 
ml of absolute ether  at - 6 5  to -70~ was passed dry H2S, the needed amount of which was determined 
grav imet r ica l ly .  After the absorption of 162 g of H2S (20 g excess) the cooled mixture was charged into an 
autoclave and allowed to stand overnight.  The next day the mixture was heated in the autoclave for 2 h at 
50 ~ and then distilled. We obtained 361 g (64.5%) of thiodiacetone alcohol with bp 55-56 ~ (12 mm) (cf. [7]). 

S -a ,o~-Dimethv l -T-ke tobu ty l  Diethylthiophosphinite (I). With s t i r r ing,  to an ether  solution of 20.7 g 
of thiodiacetone alcohol and 17 g of Et3N in a CO 2 s t ream,  at - 1 0  to - 1 5  ~ was added 19.5 g of diethyl- 
chlorophosphine in drops .  The precipi tate  was fi l tered,  the ether  was evaporated,  and the residue was 
fract ionally distilled. We obtained 18 g (50%) of (I) with bp 63-64 ~ (0.006 mm); d 2~ 0.9633; n~ 1.5090. 
Found: C 54.17; H 9.64; P 14.11; S 14.52%; MR 68.20. Ci0H21OPS. Calculated: C 54.51; H 9.60; 
P 14.05; S 14.55%; MR 66.77. 

Compounds (II) and (III) were obtained in a s imi lar  manner .  

Addition of Sulfur  to S - a  , a - D i m e t h y l - T - k e t o b u t y l  Diethylthiophosphinite. To 5 g of (I) was added 
0.74 g of powdered sulfur.  The temperature  rose  spontaneously to 103 ~ After  fractional  distillation we 

2040 



obtained 4 g (69.5%) of S- a ,  a - d i m e t h y l -  T-ke tobuty l  diethyldithiophosphinate (IV) with bp 103-104 ~ (0.006 
ram);  d~ ~ 1.0811; n~  1.5470. Found: C 47.07; H 8.28; P 12.22; S 25.75%; MR 74.03. C10H21OPS 2. 
Calculated: C 47.59; H 8.38; P 12.27; S 25.41%; 1VIR 73.64. 

React ion of Thiodiaeetone Alcohol with Ethyl  Diehlorophosphi te .  To an e the r  solution of 22.7 g of 
thiodiacetone alcohol and 18.5 g of Et3N at  - 1 0  ~ was added 12.65 g of ethyl dichlorophosphi te  in drops .  The 
p rec ip i t a te  was f i l te red,  the e ther  was evapora t ed  in vacuo, and the res idue  was f rac t iona l ly  dist i l led.  
We obtained 8.2 g (40%) of 2 - e t h o x y - 2 - t h i o - 3 , 5 , 5 - t r i m e t h y l - l , 2 - t h i a - 3 - p h o s p h o l a n o l  (VI) with bp 88-89 ~ 
(0.006 mm);  d~ ~ 1.1562; n~  1.5435. Found: C 40.40; H 6.90; P 12.64; S 27.05%; MR 65.67. CSH1702 - 
PS 2. Calculated: C 39.98; H 7.13; P 12.84; S 26.71%; ~ 64.85. Bes ides  (VI), we isola ted  7 g (81%) 
of mes i ty l  oxide with bp 126-128~ d 2~ 0.8662; n~  1.4420. 

2 - P h e n y l - 2 - t h i e - i , 2 - o x a - 3 , 3 , 5 - t r i m e t h y l - 4 - p h o s p h o l e n e  (VII). To 17.9 g of phenyldichlorophosphine 
in 20 ml Of CH2CI 2 was added in drops 13.2 g of ~hiodiacetone alcohol at a temperature riot exceeding 35 ~ 
Then the mixture was refluxed for 30 rain and distilled. We obtained 20.3 g (85.30/o) of (VII) with bp !15 ~ 
(0.02 ram); mp 69 ~ (cf. [5]). Found: P 12.57; S 13.10%. C12HIsOPS. Calculated: P 12.99; S 13.45%. 

C O N C L U S I O N S  

1. Thiodiacetone alcohol r e a c t s  with the monochlor ides  of t r iva len t  phosphorus  acids in the p r e sen ce  
of a base  to give t r i coord iua ted  phosphorus  de r iva t ives .  2 - E t h o x y - 2 - t h i o - 3 , 5 , 5 - t r i m e t h y l - l , 2 - t h i a - 3 - p h o s -  
pholanot is f o rmed  in the case  of ethyl d ichlorophosphi te .  

2. The reac t ion  of thiodiacetone alcohol with phenyldichlorophosphine in the absence  of a base  gives 
2 -phe nyl-  2 - thio - 1 ,2-oxa - 3,3,5 - t r ime  thyl - 4 -pho sphole he. 
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