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Previous ly  it was shown [1] that the diethylboric e s te r s  of see-a lkaneni t ronic  acids are  formed when 
the Na and K sal ts  of secondary  ni troalkanes are  reac ted  with diethylboron chloride.  In the plan of a sys -  
temat ic  study of the dual react ivi ty  of n i t ro  compounds, in the present  paper  we investigated the diethyl- 
borylat ion of the sal ts  of p r i m a r y  ni t roalkanes,  and also of ni t ro compounds that contain CsH 5, COOCH 3, 
and CONH 2 groups on the a - c a r b o n  atom. 

The diethylboric e s te r s  of the cor responding  nitronic acids are  formed when diethylboron chloride 
is reacted  with the Na salts  of e i ther  p r i m a r y  ni t roalkanes or  a -phenyln i t roe thane .  

o ] 
[ [lC R'(N Oz) l N a + (C2Hs)z I3CI "--~-ac~" [ RC R' = N/" (1) 

- L \ O B  ((;~H~)2 s 
(la-- c) . 

R' = H, R = CH3 (a), n-(kdqT(b); IV = CH3, t] = C6I-Is(C) 

The s t ruc ture  of compounds (Ia-c) was confirmed by the data of the lit and ~lB NMR spect ra ,  and also 
by some chemical  t r ans fo rmat ions .  In the NlVIR spec t ra  of the (13 es te r s  the signals of the protons of the 
R' groups are  shifted downfield when compared  with the analogous signals in the s ta r t ing  ni troalkanes or  
their  sa l t s .  * The 11B NMR signals of the (13 es te r s  are  in the region that is charac te r i s t i c  for  t e t racoord i -  
nated boron [1, 2] (5 = --12 to --13 ppm). ~f Although the spect ra l  data do not permi t  excluding the s t ruc ture  

.O 
/ i  

of the monomers  RCR' --: N ,' for  products  (Ia-c),  by analogy with the previously studied com-  

\o; 
pounds of this type [2], we ass ign a d imer ic  s t ruc ture  to them [see Eq. (1)]. 

The cor responding  ni troalkanes were isolated when the (13 es te r s  were subjected to alkaline hydrol -  

y s i s .  [ o ] 
/ '  ,. NaOH (2) 

RCH=-: N _~ 2RCH~NO~ 

\OB (CzH6)2 '~ 2. NH,OH-HCl 

R = CH.~, n-CsH~ 

* In contras t ,  a diamagnetic shift of the signals would have been observed if C-borylat ion had occur red .  
Here and subsequently the IIB NMR shifts a re  given f rom (C2H5)20 �9 BF 3, and a + sign means an upfield 

shift. 
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E s t e r s  ( Ia-c)  decompose  rapidly  a t  ~20~ T h e i r  decomposi t ion  is evidently analogous to the t h e r m a l  de-  
compos i t ion  of the d ie thylbor ic  e s t e r s  of s ec - a lkanen i t ron i c  acids (see [1]) and leads to 2, 5, 5 - t r i e t h y l - 4 -  
a l k y l i d e n e - 1 , 3 - d i o x a - 4 - a z a - 2 , 5 - d i b o r a c y c l o p e n t a n e s .  Compounds (Ha-b) could not be comple te ly  f r eed  
of i m p u r i t i e s .  

[ ,~ it -~ 
s 1 t \ 

RCW=N ~ (C~H~) (3) 

OB (C2H5) 2 RCR'=N--o/B 
(IIa,b) 

R'= H, R =CH3(a), C3HT(b) 

They were identified via spectroscopic studies and chemical transformations. The spectral characteristics 
of samples (Ila-b) were compared with the corresponding data of the products obtained by counter synthe- 
sis. 

(CzHs)2B--0 
t \ 

RCH=NOB (C~Hs)2 + [(C~H5)2 B]~ 0 ---, I B (C~h) 

RCH=~._0 / 
(IIa, b) 

R = CHa (a), CaH~ (b) 

(4) 

The NMR s p e c t r u m  of p roduc t  (Ha), obtained by Eq.  (3), has  the quar te t  of the CH pro ton  a t  the C 
= N bond with 5 6.80 ppm (J = 6 Hz), * the doublet  of the CH 3 protons  (5 2 .09 ppm),  and the mul t ip le t s  of 

~ B ( C 2 H  5) and--B(C2Hs) 2 protons  (0 .5-1  ppm region) .  A compar i son  of the in tegra l  in tens i t ies  of the the 

s ignals  r evea l s  that  impur i t i e s  a re  p re sen t  in the s amp le .  Two s ingle ts  w i t h 5 - - 1 0 . 1  and - -30 .9  ppm can 
be seen  in the 11B NMR s p e c t r u m  of (IIa) (CC14), which co r r e spond  to t e t r a -  and t r i coord ina ted  boron .  The 
11B NMR s p e c t r u m  of (IIa) is ve ry  close to the s p e c t r a  of the decomposi t ion  products  of the d ie thylbor ic  
e s t e r s  of s ec -a lkanen i t ron ic  acids [1]. The IH and liB NMR s p e c t r a  of (IIb) conf i rm the p r e s e n c e  of a p r o -  
ton at  the C = N bond ( t r ip le t  with 5 6.84 ppm, J = 6 Hz), and a lso  of t r i -  and t e t r aeoord ina ted  boron  
a toms  (5 - -11 .6  a n d - - 3 1 . 9  ppm; r e spec t ive ly  5 - -13 .1  and - -35 .5  ppm in the authentic spec imen) .  Judging 
by the in tegra l  in tensi t ies  of the s ignals  in the IH NMR s p e c t r u m ,  (IIb) contains a subs tan t ia l  amount  of 
i m p u r i t i e s .  The I~B NMR s p e c t r u m  of the product ,  obtained a f t e r  the decomposi t ion  of e s t e r  (Ic), has 
two s ingle ts  at  - -11 .5  and - -33 .2  ppm.  

In o r d e r  to identify the 2, 5 , 5 - t r i e t h y l - 4 - a l k y l i d e n e - 1 , 3 - d i o x a - 2 ,  5 -d iboracyc lopen tanes ,  in a prev ious  
p a p e r  [1] we used  the i r  r eac t ion  with die thanolamine.  In a s i m i l a r  m a n n e r ,  the t r e a t m e n t  of ( I Ia-b)  with 
d ie thanolamine gave the co r re spond ing  a ldoximes ,  and a lso  the 2 -hydroxye thy laminoe thy l  e s t e r  of d ie thyl -  
bo r i c  acid (IH)$ and the e s t e r  of diethanolamine with e thyibor ic  acid (IV). 

CII~ CHz 

(Cd{5)~B--O J ~CH2 /" "" 0 CH2 

\ B  (C~H~) + 2NH (CH2CH~OH)~--, RCH=NOH + (C,Ha)2~B .. ~ _,t_ Cd{5__~B...NH 

RCII= --0 / ~CH,z //  "~ O CH,z 
/ \ / 

H0--CH~ CH~. 
(IIa--b) (IIt) (iV) 

(5) 

The die thylbor ic  e s t e r s  of the co r respond ing  ca rbomethoxymethanen i t ron ic  acids a r e  f o r m e d  when 
the sa l t s  of n i t ro  compounds,  which contain a ca rbomethoxy l  group ~ to the n i t ro  group,  a r e  r eac t ed  with 
die thylboron chlor ide ,  in which connection the boron  a tom in these  products  is connected to the oxygen of 
the carbonyl  group of a complex  bond. 

U 
/ 

RC=N 
I \ 
C 0 [RC(COO~Ha)N02] _~[ + (C2H~)~BCI -.~u=~ / ~ I 

OCH30.~ .B(C2[-Is)2 
(Va--c) 

.~[ = K, Na; R = H (a), CH~(b) C00CHa (c) 

(6) 

"* Here  and subsequent ly  al l  of the chemica l  shif ts  of the protons  a r e  given re la t ive  to HMDS on the 6 s ca l e .  
The pure  (HI) was i so la ted  only f r o m  (IIa).  
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Fig. 1. Infrared spectrum of diethylboric ester 
of carbomethoxyethanenitronic acid (Vb) in CCI 4 
(the band of the C = O group in methyl 2-nitro- 
propionate is indicated by the dotted line). 

The s t ruc ture  of e s t e r s  (Va-c) was conf i rmed by the NMR method and cer tain chemical  t r a n s f o r m a -  
t ions.  The NMR spect ra l  data for  (Va-c) on the tH, ~3C, and l ib  nuclei are  given in Table 1. F o r  com-  
par ison we have also given in Table 1 the corresponding charac te r i s t i c s  of some other  n i t ro  der ivat ives .  
In the proton spec t ra  of e s t e r s  (Va, b), due to the format ion of the C = N double bond, the signals of the 
R group are  shifted downfield when compared  with the cor responding  signals in the ni t ro  compounds.  In 
the 11B NMR spect rum the (Va-c) e s te r s  give a singlet  in the --15 to --16 ppm region, which suggests  the 
presence  of a te t racoordinated  boron atom. 

The 13C NMR spect ra  of e s t e r s  (Va-c) testify to the presence  of the C = N double bond in them (the 
cor responding  carbon signal is shifted downfield by 10-15 ppm when compared  with the signal in the s ta r t ing  
nitroalkanes),  and to complex format ion between the C = O group and B. As a resul t  of complex format ion 
the signal of the carbon of the C = O group is shifted downfield by more  than 10 ppm. 

The spec t ra l  data very  c lear ly  indicate the s t ruc ture  of (Vc). In its 13C NMR spec t rum can be seen 
the nonequivalence of the two COOCH 3 e s t e r  groups,  in which connection one of them in its c h e m i c a l  
shifts is close to the e s t e r  group in the s tar t ing  ni t roparaff ins  and in the o-methyl  e s t e r  of b i s - c a r b o m e t h -  
oxymethanenitronic acid, while the second is close to the e s t e r  group in (Va-b). The IH NMI~ spec t rum of 
(Vc), taken at low tempera ture ,  also displays a nonequivalence of the two OCH 3 groups,  but at 35 ~ the OCH 3 
protons give one broad singlet.  As a result ,  it is obvious that an exchange p rocess  takes place in (Vc). 
Employing the known method [4], we determined the coalescence point of the OCH 3 signals (20.5~ the ex-  
change rate constant K293 5OK = 41.1 sec -I , and the free activation energy of the exchange p rocess  fxG* 6~ �9 293.5 1% 
= 15 kca l /mole .  When the sample was diluted f ive-fold the pa ramete r s  of the p rocess  changed but slightly 
{coalescence T = 289~ K = 37.8 sec -1 , AG;89OK = 14.8 kee l /mole) .  

These data testify to a rapid in t ramolecular  exchange of the diethylboron group between the two c a r -  
bomethoxyl f ragments .  This exchange probably proceeds by the scheme:  

CHsOC--C--COCHa ~ CH3OC--C--COCHa ~ CHaOC--C--COCHa 
~! II I! ([ il [[ II I I  ]] 
0 N 0 0 N O  0 N O  

O O--B{C2H~)I 0 0 (CIHh)~B--0 O (7) 

"B(C~Hh),. 

The hydrolysis  of e s t e r  (Vc) led to the isolation of dimethyI ni t romalonate  in 70~ y i e l d .  The react ion 
of (Vc) with pyridine gives the corresponding boronium salt .  The s t ruc ture  of (VD was proved by elemental  
analysis  and the NMR data. 

CH3OC--C--COCH3 
!t [[ ~] ~- 2CsHsN --~ [(C2H~)~B(CsHsN)~I + [C (NO~)(COOCH3)~]- (8) 
O N 0 (VI) 

0 O--B(C~Hs)~ 

The 1H NMR spec t rum has multiplets at  7 . 2 -8 .5  and 0 .5 -0 .95  ppm, which respect ive ly  belong to the c o m -  
plexed pyridine and the --B(C2Hh) 2 group, and the singlet  of OCH 3 at 3 .6 ppm. The integral  intensity of the 
signals shows that two complexed pyridine molecules  cor respond  to two OCH 3 groups .  
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Fig.  2. I n f r a r ed  s p e c t r u m  of die thylbor ic  e s t e r  of e a r -  
bamidomethanen i t ron ie  acid (VIIa) in Nujol (the bands of 
the C = O and NIl 2 groups in the amide of n i t roace t i c  acid 
a r e  des ignated by dotted l ines) .  

It  is in te res t ing  to ment ion that,  in con t r a s t  to the O-methy l  [5, 6] and O- t r ime thy l s i l y l  [7, 
of the ca rbome thoxyme thane -  and b i s (ca rbomethoxymethane)n i t ron ic  acids ,  e s t e r s  (Va) and (Vc) do not 
en te r  into the 1 , 3 - d i p o l a r  eycloaddit ion reac t ion  with s ty rene  a t  20-50 ~ * 

The O-die thy lbor ic  e s t e r s  of the co r respond ing  ni t ronic  acids a r e  f o r m e d  when the Na sa l t s  of the 
amides  of the n i t roaee t i c  and a - n i t r o p r o p i o n i e  acids a r e  r eac t ed  with diethylboron chlor ide .  

o 
/ 

R--C~ N 
I \ 

c o [ RC(CONH2)N02I Na + (CuU~)~ BCl ----~'aC~ / f  \ \ 

0 NH2...B(C~Hsh 
(VII a,b) 

R ~ H (a), CHs(b) 

8] e s t e r s  

(9) 

The s t r u c t u r e  of (VIIa, b) was p roved  employing NMR (see Table  1) and IR spec t ro scopy .  

The c i ted data (as wel l  as for  products  (Va-c)) conf i rms  the p r e sence  of the C = N bond and t e t r a c o -  
ordinated boron  in e s t e r s  (VIIa, b), but in con t r a s t  to the de r iva t ives  (Va-c) ,  in (VIIa, b) the boron  a tom 
is connected by a complex bond to the a m i d e  group, and not to the carbonyl  group.  This  is evidenced by 
the subs tant ia l ly  s m a l l e r  p a r a m a g n e t i c  shif t  of the s ignal  of the carbon of the C = O group in the 13C NMR 
s p e c t r u m  of (VIIa, b), when com pared  with the s t a r t i ng  n i t ro  compounds,  than fo r  (Va-c) .  In addition, a 
nonequivalence of the pro tons  of the amide  group can be seen  in the 1if NMR s p e c t r a  of (VIIa, b), which is 
a s soc i a t ed  with a d e c r e a s e  in the exchange ra te  be tween these p ro tons .  

The IR s p e c t r u m  of (Vb) is given in Fig .  1, while that  of (VIIa) is given in Fig .  2. The bands of the 
co r re spond ing  s t a r t i ng  n i t ro  compounds a r e  des ignated by dotted l ines .  As can be seen  f r o m  Fig .  1, when 
the boron  is complexed  with the ca rbonyl  group of {Vb) the C = O s t r e t ch ing  v ibra t ion  is shif ted toward 
lower  f requenc ies  by m o r e  than 150 cm -1 . At the s a m e  t ime in (VIIa}, when c o m p a r e d  with the s t a r t ing  
n i t r amide ,  the shif t  in the C = O s t r e t ch ing  vibra t ion is much s m a l l e r  (~40 cm- i ) ,  and here  the bands of 
the NIl 2 s t r e t ch ing  v ibra t ions  a r e  shif ted substant ia l ly  toward weake r  f r equenc ies .  The cited data convinc-  
ingly tes t i f ies  to the fac t  that,  in con t r a s t  to the (V} e s t e r s ,  complex fo rmat ion  in the (VII) products  takes  

place  a t  the n i t rogen of the amide  group.  

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

Nitrobutane [9], the Na sa l t s  of n i t roe thane  and ni t robutane [10], d imethyl  n i t romalona te  [11], the 
me thy l  e s t e r s  of the n i t roace t i c  [12] and 2-n i t ropropionic  acids [13], the amides  of the n i t roace t i c  [14] and 
2-n i t roprop ion ic  acids  [13], diethylboron chloride [15], t r i e thy lboron  [16], and the anhydride of diethylboric  
acid  [17] were  obtained by known p r o c e d u r e s .  The Na and K sa l t s  of the functional n i t ro  compounds were  
obtained f r o m  the co r re spond ing  n i t ro  compounds and a lkal i  me ta l  a lcohola tes .  All of the reac t ions  with 

* Methyl a c r y l a t e  is po lymer t zed  when (Va, c) a r e  added to it .  
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diethylboron chloride and the diethylboric derivat ives of the ni t ronic  acids were run in a dry argon a t m o s -  
phere using absolute solvents .  

The ~H NMR spec t ra  were taken on P e r k i n - - E l m e r  R-12,  Varian DA-60, and RS-60/15 spec t rome te r s  
at a f requency of 60 MHz, the UB NMR spec t ra  were taken on an RS-56/19 spec t rome te r  (19.27 N[Hz), and 
the 13C NM]% spect ra  were taken on a Jeo l  PS-100 ins t rument .  The ]1% spec t ra  were r eco rded  on a UR-10 
spec t romete r ,  using KBr ceils for  (V) and (VII). The GLC analysis  was run on an LCM-8 chromatograph,  
us ing a ka tha romete r  as the detec tor  and helium as the c a r r i e r  gas .  

Preparation of  Diethylboric Derivatives of  Primary 

Nitroalkanes and ~-Phenylnitroethane 

Diethylboric Ester of Ethanenitronie Acid (Ia). To 8.3 g of the Na salt of nitroethane in 60 ml of 

ether was added 8.5 g of diethylboron chloride at --30 to --40 ~ the mixture was stirred for 1 h, the NaCI 

was filtered at --30 ~ the precipitate was washed with a little ether, 2/3 of the solvent was vacuum-distil- 

led, and the residue was cooled to--70 ~ and the obtained crystals were filtered at --40 ~ We obtained 6 g 

(54~) of(Ia) .  1H NMR spec t rum (CH2C12, --20 ~ 6, ppm): 6.95 q (CH, J = 6.20 Hz), 2.00 d (CH3), 0 . 1 - 0 . 7  
m (B(C2Hh)2). l ib  NMR spec t rum (CHzC12, --20~ - -12.7  ppm. 

Diethylboric E s t e r  of 1-Butanenitronic Acid (Ib). In a s imi la r  manner ,  f rom 6.5 g of the Na sal t  of 
nitrobutene and 5.5 g of diethylboron chloride in 50 ml of e ther  we obtained 1 .9  g (21%) of (!b). rib NMR 
spectrum (CH2C12, --20~ - -12.7  ppm. 

Diethylboric E s t e r  of Phenylmethylmethaneni t ronic  Acid (Ic). In a s imi la r  manner ,  f rom 1 g of the 
Na sal t  of 1 -pheny l - l -n i t roe thane  and 0.61 g of diethylboron chloride in 15 ml  of e ther  we obtained 0.53 g 
(42%) of (Ie) (color less  c rys ta l s  at 0~ 1H NMR spec t rum (CH2C12, --30 ~ 5, ppm): 7.7 broad signal of 
(CGHh), 2.49 ppm broad signal* of (CH3), 0 . 2 - 0 . 6  m (B(C2H.~)2). 

E s t e r s  (Ia-c) are  hydrolyzed by a tmospher ic  mois ture  and are  unstable at  20 ~ 

A l k a l i n e  H y d r o l y s i s  o f  D i e t h y l b o r i c  E s t e r s  (I) 

With s t i r r ing ,  0.65 g of NaOH in 5 ml of water  was added at --10 ~ to 1.93 g of (Ia) in 20 ml of ether ,  
a f ter  which the mixture was kept at 0 ~ for 1 .5 h, heated up to 20 ~ for  2.5 h, and the aqueous l ayer  was 
separated,  diluted with 25 ml of ether,  1.13 g of NH2OH - HC1 in 5 ml  of water  was added at 0-5 ~ and the 
whole was extracted with e ther .  Nitroethane was isolated f rom the ether  extracts  in 26% yield.  

In a s imi l a r  manner ,  f rom 1.22 g of (Ib) we obtained 0.32 g (44%) of i -n i t robutane ,  bp 67-68 ~ (45 
ram), nD 2~ 1.4100, see [9].~ 

P r e p a r a t i o n  o f  2,  5,  5 - T r i e t h y l - 4 - a l k y l i d e n e - 1 ,  

3 - d i o x a - 4 - a z a - 2 , 5 - d i b o r a c y c l o p e n t a n e s ( I I )  

Alkylideniminoxydiethylboranes (VIII). A mixture of 5 g of acetaldoxime and 8.9 g of t r te thylboron 
in 20 ml of benzene was heated at 40-50 ~ until the gas evolution ceased,  and then the solvent was ~ c u u m -  
disti l led.  We isolated 9.5 g (89%) of ethylideniminoxydiethylborane (VII[a), mp 79-81 ~ (sublimes).  Found: 
C 56.64; H l l . 2 8 ;  B 8.77; N10.50gc.  C6H14BNO. Calculated: C 56.70; H l l . 0 2 ;  B 8.66; N l l . 0 2 % .  
1H NIV[R spec t rum (CCI~, 5, ppm): 7.0 q (CH, J = 6 Hz). 2.0 d (CH3), 0 . 3 - 0 . 5  m (B(C2Hh)2). liB NMR 
spec t rum {in C~H~): - -7 .34  ppm. 

To 5.43 g of the Na sal t  of butyraldehyde oxime in 50 ml of e ther  at --15 ~ was added 4.33 g of diethyl-  
boron chloride,  the mixture was s t i r r ed  for  2 h, and the precipi tate  was f i l tered and washed with e ther .  
F r o m  the f i l t rate we isolated 6.17 g (96%) of n-butylideniminoxydiethylborane (VIIIb), bp 70-72 ~ (0.4 ram). 
Found: C 61.69; H 11.44;.  B 7.10; N 8.76%. CsH18BNO. Calculated: C 61.93; H 11.61; B 7.03; N 
9.04%. 1H NMR spec t rum (CCI4, 6, ppm): 6.96 t (CH, J = 6 Hz), 2.49 m (CH2CH), 1.55 m (CH3CH2) , 1.00 
m (CH3, J = 6.60 Hz) ,  0 .35 -0 .6  m (B(C2Hh)2). 

* Gives two signals when taken on a spec t romete r  with an operat ing frequency Of 100 MHz. 
Based  on the GLC data (s ta t ionary phase = 10% of poly(ethylene glycol) deposited on Chromosorb  W, 

t empera tu re  100~ the yield of 1-nitrobutane was 50%. 
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Compounds (IIa, b). To 6.2 g of (VIIIa) in 25 ml of e ther  at 20 ~ was added 7.6 g of diethylboric 
anhydride and then dry a i r  was passed through for  4 h at reflux. Af ter  evaporation of the solvent in vacuo 
we obtained 5 .7  g (64%) of (IIa), bp 71-72 ~ (2ram). Found: C 53.02; H 10.43; B 11.37; N 7.87%. 
C~H19B2NO2 . Calculated: C 52.46; H 10.38; B 12.02; N 7.65%. ~H NMR spec t rum (CC14, 6, ppm): 
6.8 q (CH, J = 6 Hz), 2.09 d (CHa), 0 . 5 - 0 . 9  m (C6Hs)B and (C2Hs)2B. l ib  NMR spec t rum (CCI4): - -10 .1  

(B(C2H5)2), - -30 .9  ppm (B(C2Hs)). 

A mixture  of 3.26 g of (VIIIb) and 6.75 g of diethylboric anhydride in 10 ml  of e ther  was refluxed for  
8 h ,  and the solvent was vacuum-dis t i l led.  We obtained 3.59 g (81~) of (Hb), bp 60-64 ~ (0.3 ram). Found: 
C 57.64; H 11.14; B 10.06, N 6.94%. C 1 0 t t 2 3 B 2 N O 2  . Calculated: C 56.91; H 10.90; B 10.42; N 6 .65~.  
IH NMR spec t rum (CC14, 5, ppm): 6.84 t (CH, J = 6 Hz), 2.54 m (CH2CH), 1.53 m (CH3CH2), ~1.1 (CH3), 
0 . 3 5 - 0 . 9  m (B(C2H5) and B(C2H5)2). 

D e c o m p o s i t i o n  o f  D i e t h y l b o r i c  D e r i v a t i v e s  o f  

P r i m a r y  N i t r o a l k a n e s  

A solution of 5 g of (Ia) in 10 ml of e ther  was gradual ly heated f rom --30 to 20 ~ kept for  3 h, the 
solvent was vacuum-dis t i l led  and the mixture was fract ional ly distil led. We isolated 0.75 g of a fract ion 
with bp 48-53 ~ (0 .4mm) ,  the spec t ra l  cha rac te r i s t i c s  of which coincidedwiththe charac te r i s t i c s  of(IIa).  Found: 
C 51.65; H10 .06 ;  B 9.21; N 9 .67~.  CsH19B2NO 2, Calculated: C 52.46; H10 .38 ;  B 12.02; N 7.65%. 

To 2.3 g of diethanolamine in 15 ml of ch loroform at 20 ~ was added 2 g of the fract ion with bp 48-53 ~ 
(0.4 ram), and the mixture was s t i r r ed  at 55-60 ~ for  4 h. Based on the GLC data (s tat ionary phase = 10% 
of poly(ethylene glycol) deposited on Chromosorb  W, c a r r i e r  gas = helium, 100~ the aldoxime (50% yield) 
was r ecorded  in the react ion mixture .  The solvent was vacuum-dis t i l led,  ~2 ml of dioxane was added to 
the res idue,  and the precipi ta te  was f i l tered.  Employing the known procedure  [1], f rom the precipi tate  we 
isolated 0.41 g (22%) of (III), mp 80-90 ~ and 1.15 g (74~) of (IV), mp 157-160 ~ (see [1]). 

In a s imi l a r  manner ,  f rom es t e r  (ib) we obtained 1 .7  g {24%) of a f ract ion with bp 52-55 ~ (0.21 mm), 
the spec t ra l  cha rac te r i s t i c s  of which are  close to the spec t ra  of the (lib) obtained by an independent synthe- 
s is .  Af ter  t rea tment  with diethanolamine, f rom 1.2 g of this f ract ion we obtained butyraldehyde oxime 

(30~) and product  (IV) (70% yield).  

P r e p a r a t i o n  o f  D i e t h y l b o r i c  D e r i v a t i v e s  o f  

o - F u n c t i o n a l l y  S u b s t i t u t e d  N i t r o p a r a f f i n s  (V) 

a n d  ( V I I )  

To 3.34 g of the K sal t  of methyl  ni t roaeetate  in 20 ml  of e ther  (or CH2C12) at --30 ~ was added 2 g of 
diethylboron chloride,  the mixture was s t i r r ed  for  1 h (--30~ heated up to 20 ~ the precipi ta te  was fi l tered,  
washed on the f i l ter  with e ther  (or Ctt2C12), and the solvent was removed  in vacuo. We obtained 2.96 g 

(~84%) of product  (VA).* 

In a s imi l a r  manner ,  f rom 2.62 g of the Na sal t  of methyl  2-ni t ropropionate  and 1.7 g of diethylboron 

chloride in 26 ml  of e ther  we obtained 3 .2  g (~97%) of (Vb). 

In a s imi l a r  manner ,  f rom 3.6  g of the K sal t  of dimethyl ni t romalonate  and 1.54 g of diethylboron 

chloride we obtained 3.1 g (~86%) of (Vc). 

To 3.6 g of the Na sal t  of n i t roacetamide in 45 ml of e ther  at --30 ~ was added 2.7 g of diethylboron 
chloride, the mixture was s t i r r ed  for  1 h, heated up to 20 ~ the NaC1 was fi l tered,  washed with ether,  and 
the f i l t rate was evaporated  in vacuo. We obtained 4.15 g (94%) of (VIIa), mp 110 ~ Found: C 40.18; H 
7.36; B 5.7;  N 17 .45~ .  CsH13BN203. Calculated: C 41.86; H 7.55; B 6.4;  N 16.27%. 

In a s imi l a r  manner ,  f rom 1.1 g of the Na sal t  of 2-ni t ropropionamide and 0.74 g of diethylboron 
chloride in 20 ml  of e ther  we obtained 0.85 g (60%) of (VIlb), mp 109-115 ~ (ether--hexane) .  Found: C 
44.27;  H 7.98; B 5.44%. CTHlsBN203. Calculated: C 45.16; H 8.06; B 5.91%. 

* Products  (Va-c) a re  ex t remely  unstable hydrolyt ical ly;  they a re  liquids at  20 ~ and c ry s t a l l i z e  when the 
t empera tu re  is lowered to --30 ~ The given yields of (Va-c) are  somewhat  high, since the obtained oils 

contain 10-15~ of the s ta r t ing  ni t ro  compounds.  
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R e a c t i o n  o f  D i e t h y l b o r i c  E s t e r  o f  

B i s ( c a r b o m e t h o x y ) m e t h a n e n i t r o n i c  A c i d  w i t h  P y r i d i n e  

With s t i r r i ng ,  to 0.8 g of (Vc) in 20 ml  of e the r  a t  0 ~ was added 0.26 g of pyridine in 2 ml  of e ther ,  
a f t e r  30 min the mix tu re  was heated up to 20 ~ s t i r r e d  for  ano the r  1 h, and the solvent  was v a c u u m - d i s t i l -  
led. We obtained 0.46 g (35%) of d ie thylbis(pyr id ine)boronium dimethyl  n i t romalona te  (VD, mp 78-80 ~ 
(CH2Cl2--pentane). Found: C 55.37; H 6.59; B 2.70; N 10 .28~ .  C19H26BN30 G. Calculated:  C 56.60; 
H 6 . 4 4 ;  B 2.73; N 10 .40~ .  

C O N C L U S I O N S  

1. The die thylbor ic  e s t e r s  of the co r respond ing  ni t ronic  acids ,  with a t e t r acoord ina ted  boron  a tom,  
a r e  f o rmed  when diethylboron chloride is r eac ted  with e i the r  the Na o r  K sa l t s  of p r i m a r y  n i t roa lkanes ,  
a -pheny ln i t roe thane ,  and n i t roparaf f ins  that  contain e s t e r  o r  amide  functions ~ to the NO 2 group.  

2. In the die thylbor ic  e s t e r s  of the ca rbome thoxymethane -  and ca rbomethoxye thanen i t ron ic  acids 
the boron  a tom is coordinated at the oxygen of the carbonyl  group.  

3. Rapid (on the NMR scale)  i n t r amolecu l a r  t r a n s f e r  of the die thylbor ic  f r a ~ n e n t  f rom one c a r b o -  
methoxyl  group to the o ther  takes place in the d ie thylbor ic  e s t e r  of b i s (ca rbomethoxy)methanen i t ron ic  acid .  

4. In the die thylbor ic  e s t e r s  of the ca rbamidome thane -  and ca rbamidoe thanen i t ron ic  acids the boron 
a tom is coordinated  at  the ni t rogen of the amide group.  
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