
O 
AgNOa--(]uSO~ il 

RA/~SO..,NH~, q- 2Na.~ S20s Jr H~O -~ R ~ S O 2 N H 2  -~ 4NariS04 
(Ia  - c) ( u a - ~ )  

R=CHa(a), CzH~ (b'), Call7 (c). 

Compound ( I a )  undergoes  46% c o n v e r s i o n  to  g ive  ( I I a )  formed in 90% y i e l d  r e l a t i v e  to  
c o n v e r t e d  ( I a ) .  Compound ( Ib )  undergoes  30% c o n v e r s i o n  to  g ive  ( i I b )  formed in 90% y i e l d  r e l -  
a t i v e  to  c o n v e r t e d  ( I b ) .  Compound ( I c )  undergoes  20% c o n v e r s i o n  to  ( I I c )  formed in 100% 
y i e l d  r e l a t i v e  to  c o n v e r t e d  ( I c ) .  The r e a c t i o n  mechanism a p p a r e n t l y  e n t a i l s  t he  g e n e r a t i o n  
of  s u l f o n y l a m i d y l  r a d i c a l s  R(CH2)3S02NH which undergo r e g i o s p e c i f i c  r ea r r angemen t  wi th  1 ,5 -  
hydrogen m i g r a t i o n  to  t r a n s f e r  t he  r e a c t i o n  s i t e  to  the  n o n a c t i v a t e d  C 3 atom. Compound ( i I )  
i s  formed upon t he  o x i d a t i o n  of  t he  r e a r r a n g e d  r a d i c a l s  RCH(CH2)2SO2NH2, p r o b a b l y  th rough  
i n t e r m e d i a t e  3 -hyd r oxysu l f onami des  RCH(OH)(CH2)2SOeNH 2. We p r e v i o u s l y  s t u d i e d  t he  long-  
range o x y g e n a t i o n  o f  ke tones  in the  Na2S2Os-FeSO 4 system to  form 1 ,4-  and 1 , 5 - d i k e t o n e s  [3 ] .  

A sample of  0 .5  g (0 .002 mole) CuSO4"5H20 and 0.26 g (0.0015 mole) AgNO 3 were added to  a 
su spens ion  o f  1.37 g (0 .01 mole) ( I a )  in  20 ml wa te r  and h e a t e d  to  85-90~ Then, a s o l u -  
t i o n  of 2.38 g (0.01 mole) Na2S20 s in 20 ml water was added dropwise. The reaction mixture 
was stirred for 5 h at 90~ cooled, and extracted with three 30-ml portions of ether. The 
extract was dried over Na2SO 4 and evaporated. The mixture of (IIa) and (Ia) obtained was 
treated with 2,4-dinitrophenylhydrazine, and the 2,4-dinitrophenylhydrazone of (IIa) was 
isolated with mp 177.5-179~ (from ethanol). Found: C 36.69; H 4.08; N 21.13; S 9.75%. Cal- 
culated for C10HlaNsO6S: C 36.25; H 3.96; N 21.14; S 9.67%. Mass spectrum: m/z 331 (M+). 
Reductive hydrolysis [4] regenerated (IIa) from its 2,4-dinitrophenylhydrazone as an oil. 
PMR spectrum in CDCI 3 at 250 MHz (~, ppm, TMS): 2.29 s (3H), 3.22 s (4H). 13C NMR spectrum 
in CDCI 3 (6, ppm, TMS): 21.717 q (CH3) , 37.920 t and 44.382 t (CH2CH2) , 183.24 s (C=O). 
Mass spectrum: m/z 151 (M+). 
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[(CH3)3NH][Rh2IT] AS A CATALYST FOR THE CONVERSION 

OF CARBON MONOXIDE AND CARBONYLATION OF METHANOL 

A. K. Chulkevich, E. G. Chepaikin, 
L. G. Korableva, A. P. Bezruchenko, 
I. P. Lavrent'ev, and M. L. Khidekel' 

UDC 542.91:541.128:541.49:546.97 

Rhodium compounds are catalysts for several reactions involving carbon monoxide [i, 2]. 
In the present work, we report the synthesis of a catalytically active rhodium complex pre- 
pared by the reaction of a solution of [(CH3)3NH]3[RhCI~]-3H20 (I) in DMF acidified with 
hydrochloric acid, with analytical-grade (45.1%) hydriodic acid upon heating. We used 2 g 
(I), i00 ml DMF, 5 ml hydrochloric acid, and 25 ml hydriodic acid. These components were 
heated at 80-I00~ for 30 min. The complex product was isolated as a black powder, washed 
on a filter with ethanol and ether, and dried at 20~ (0.i mm) for 3 h. The yield was 90%. 
The IR spectral and elemental analysis data indicate that this complex is [(CH3)3N~][Rh2I?] 
(II). Found: Rh 17.7; C 3.4; H 1.3; N 1.5; I 76.0%. Calculated for Rh2C3HIoNIT: Rh 17.84; C 
3.12; H0.86; N1.21; I 76.97% IRspectrum (v, cm-~): 800 (CN), I010 (Rh), 1450 (CH3), 1595 (NH), 3085 
(NH). Complex (II) decomposes without melting above 300~ is nonhygroscopic, and is soluble 
in DMF. 

Division of the Institute of Chemical Physics, Academy of Sciences of the USSR, Cherno- 
golovka. Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 6, p. 1450, 
June, 1986. Original article submitted January 31, 1986. 

0568-5230/86/3506-1317 $12.50 �9 1986 Plenum Publishing Corporation 1317 



The catalytic properties of (II) are comparable with those of other rhodium compounds. 
Thus, the activity of (II) in the conversion of CO with water is 2.8 mole H2/g-atom Rh.h 
(46 mg (II), 13 ml AcOH, 6 ml HCI, 6 ml H20, 8.4 g NaI, 600 mm, 90~ The conversion was 
51% in the carbonylation of methanol in acetic acid using 17.8 mg (II), 20 ml HI, 9.3 ml 
CH3CH2COOH, and 0.4 ml methanol at 185~ 30 atm for 2 h. 

1. 
2. 
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A STABLE SEMIACETAL NOT CONTAINING ELECTRONEGATIVE 

SUBSTITUENTS AT THE CARBON ATOM 

P. M. Lukin, A. B. Zolotoi, 
S. V~ Konovalikhin, S. P. Zil'berg, 
A. Kh. Bulai, O. A. D'yachenko, 
L. O. Atovmyan, and O. E. Nasakin 

UDC 542.953:547.239.2:547.384 

ComDounds with acyclic semiacetal or gem-diol fragments are unstable and may be iso- 
lated fromsolution only in rare cases [i]. We have prepared (II) with a stable semiacetal 
fragment according to the following scheme: 

H ] R HC6(OH)OCaH7 

R R C----O NH2 \3!2--NH2 

_ 4 / 
i-Call,OH 60--65 ~ ~ 5  C ~ N 

CN N ---- ---- / \  
CN CN 

(II, a, b) 

C H a i R  (III) I-IOCI'I2 N" CN ~ COK 
- - -~ /=0  Pt=CHs (a), C2H5 Co) 

c 'n~  

(iv) 

The structure of (IIb) was proven by x-ray diffraction structural analysis. The unit- 
cell parameters for these crystals are: a = 7.932(2), b = 12.860(2), c = 16.282(3) ~, 7 = 
113.92(2) ~ , space group P21/b, Z = 4, dcalc= 1.20 g/cm 3. The structure was solved on a 
RED-4 diffractometer using Cu K s radiation for 1564 reflections by the direct method and 
full-matrix refinement, R = 0.050. Compounds (IIa) and (IIc) are stable in DMSO-d 6. The 
ISC NMR spectra of (IIa) and (IIb) were taken on a WH-90 spectrometer at 22.63 MHz with 
HMDS as the standard. (IIa): 66.2 (CI), 171.8 (C2), 54.2 (C3), 41.5 (C4), 37.7 (CS), 95.1 
(C~), 116.0 (C7), 117.2 and 116.2 (gem-dicyano groups). (IIb): 67.8 (CI), 169.6 (C2), 59.3 
(C3), 37.9 (C4), 38.1 (C5), 95.2 (C6), 115.9 (C7), 117.1 and 116.3 (gem-dicyano group). The 
stability of the semiacetal fragment may be a consequence of the diminished activity of the 
oxygen atom due to coordination of this atom by C 2 [O...C 2, 2.772(2) ~] and carbon atom of 
the cisnitrile group [O...C, 3.010(2) ~]. We should note that the Michael condensation of 
l,l,2,2-tetracyanoethane with trans-~, B-unsaturated ketones (III) and acrolein in aqueous 
ethanol leads to compounds such as (I) [2] and (IV) (proven by x-ray diffraction structural 
analysis). 
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