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Reaction of 2-isobutyl-5-methyl-4-phenyl- 1,3,2-dioxaborinane 
with acetonitrile 
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Reaction of 2-isobutyl-5-methyl-4-phenyl-l,3,2-dioxaborinane (a mixture of cis- and 
trans-isomers in a 81 : 19 ratio) with acetonitrile yielded 2,5-dimethyl-4-phenyl-5,6-dihydro- 
1,3-oxazine as a mixture of c/s- and trans-forms in a 50 : 50 ratio. The possible mechanism 
of this transformation is discussed. 
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One of  the convenient methods for the synthesis of  
1,3-aminoalcohols is based on alkaline hydrolysis o f  
5,6-dihydro-l,3-oxazines. ~ The latter are rather readily 
formed by the reaction of  substituted 1,3-dioxanes z or 
1 ,3 -d ioxa -2 -he te racyc lohexanes  (e.g., 1,3-dioxa-2-  
silacyclohexanes 3 or six-membered cyclic sulfites 4) with 
acetonitrile. Earlier s it was shown that such a transforma- 
tion is also typical of  1,3,2-dioxaborinanes. To elucidate 
the peculiarities of  the mechanism of  this reaction, in this 
work we studied the reaction of  2-isobutyl-5-methyl-4- 
phenyl-1,3,2-dioxaborinane (1) with acetonitrile. 

Compound 1 was obtained by the reaction of  an 
isobutylboronate with 2-methyl- 1-phenyl- 1,3-propanediol 
(2) (Scheme 1). 
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the case of  cyclic ester 1, the ratio of  isomers determined 
by GLC corresponds to the ratio of  integral intensities of  
the signals in the 13C N M R  spectrum equal to 81 : 19. In 
the 13C N M R  spectrum of  the predominant isomer, the 
signal of  the methyl group at the C(5) atom (10.54 ppm) 
is shifted upfield compared to the corresponding signal of 
the minor isomer (13.00 ppm), indicating the axial orien- 
tation of  the methyl group. 7 Thus, the product of  the cis- 
configuration predominates. 

Ester 1 (as a mixture o f  isomers) reacts with 
acetonitrile in pentane and conc. H~SO 4 to produce 
2 ,5-dimethyl-4-phenyl-5 ,6-dihydro- l ,3-oxazine (3) in 
83 % yield (Scheme 2). 
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Diol 2 was synthesized as a mixture of two isomers in 
a 80 : 20 ratio (judging from the integral intensities of the 
signals of  methyl protons in the IH N M R  spectrum at 
0.80 and 0.66, respectively) by the reduction of  a-methyl  
benzoylacetate with lithium alumohydride. According to 
the published data, 6 the erythro-isomer predominates. ~ In 

The purity of compound 3 is confirmed by the GC data, 
and its structure and composition are determined by mass 
spectrometry and IR spectroscopy. As in the previous 
case, s isobutylboronic acid is also the product of the 
reaction; it was isolated in 73 % yield and identified by 
the melting point. 
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According to the G L C  data, the ratio of  the c/s- and 
trans-isomers of  oxazine 3 is 50 : 50, which does not 
agree with the isomeric composit ion of  the initial ester 1. 
This regularity is apparently caused by the structure of  the 
intermediate, which is similar to the carbocationic one. In 
accordance with the general concepts on the mechanism 
ofsolvolytic reactions of  saturated oxygen-containing het- 
erocyclrs, s the reaction of  ester I with acetonitrile should 
initially involve the formation of  an oxonium ion A that 

I . . . .  

undergoes slow ~somenzat~onj into a ca rbocahon  B 
(Scheme 3). 
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Since the reaction medium is rather polar (conc. 
H2SOd'pentane = 1 " 1), the stability of  the ion B is 
mainly determined by the stabilizing effect of  the phenyl 
group. Subsequent addit ion of  the acetonitrile molecule,  
which is accompanied by racemization,  produces final 
product 3. Acetonitri le reacts with 1,3-dioxanes by a 
similar mechanism. 9 

The studied reaction opens new possibilities for the 
synthesis of  s tereoisomeric  5 ,6 -d ihydro - l , 3 -oxaz ines ,  
which are valuable precursors of  1,3-aminoalcohols,  and 
extends the field of  chemical  transformations of  substi- 
tuted 1,3,2-dioxaborinanes. 

Experimental 

IH and 13C NMR spectra were recorded on a Bruker AM- 
250 spectrometer (250 and 62.89 MHz, respectively) in CDCI 3 
with the natural abundance of I]C isotope using SiMe4 as the 
internal standard. IR spectra were obtained on a Specord-75 IR 

spectrophotometer in CHCI 3 (the thickness of the layer was 
0.412 mm). Mass spectra were obtained on an MX-1321 instru- 
ment with ionization energy of 70 eV. GLC was carried out on a 
Tsvet-126 chromatograph on a 3000x4 mm column with a 
flame-ionization detector, the stationary phase was 5 % OV-17 
at a Chromaton N-Super, and argon was a carrier gas. 

2-lsobutyl-5-methyl-4-phenyl-l,3,2-dioxaborinane (1) was 
obtained using the standard procedure 7 by the reaction of the 
corresponding diol 2 (see Re/'. 6) with diisobutyl isobt, tyl- 
boronate. 10 The yield was 84 %, b.p. 141--143 °C (4 Tort), 
nD 2° 1.4926. Found (%): C, 72.25; H, 9.42; B, 4.35. CI4H21BO 2. 
Calculated (%): C, 72.41; H, 9.05; B, 4.74. 

2,5-Dimethyl-4-phenyl-5,6-dihydro-l,3-oxazine (3). A mix- 
ture of pentane (10 mL) and conc. H2SO 4 (10 mL) was cooled to 
0 °C, and acetonitrile (4 mL, 70 retool) was slowly added with 
stirring. Then ether 1 (I.7 g, 7.33 mmol) was added, and the 
reaction mixture was stirred at 0 °C for 3 h and poured on finely 
crushed ice (100 g). The resulting aqueous solution was washed 
with chloroform (3x25 mL) and ether (30 mL). The combined 
organic extracts were concentrated to give 0.52 g (73 %) of 
isobutylboronic acid, which was identified by the melting point 
(105--110 °C; cf. Ref. 11: m.p. 106--112 °C). Ice (10--15 g) 
was added to the remaining aqueous solution, and the resulting 
solution was alkalized with solid NaOH to pH 9--10 (the use of 
KOH resulted in a decrease in the yield of the final product). 
The oil formed was extracted with ether (3x50 mL) and chloro- 
form (3x25 mL). The combined organic phases were dried with 
MgSO 4 and the solvents were distilled off to give 1.16 g 
(83 %) of crude oxazine 3. IR (CHCI3), v/cm-I:  1656 (C=N); 
1600, 1581 (C--C arom). MS, m/z (Ir¢ I (%)): 189 [M] + (100), 
147 [M-H-MeCN]  ÷ (18), 132 [ M - H - M e C N - M e ]  ÷ (40), 106 
[M-H-MeCN-Me-C2H2]  + (40). 
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