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Previously it was shown [1) that the diethylboric esters of sec-alkanenitronic acids are formed when
the Na and K salts of secondary nitroalkanes are reacted with diethylboron chloride. In the plan of a sys-
tematic study of the dual reactivity of nitro compounds, in the present paper we investigated the diethyl-
borylation of the salts of primary nitroalkanes, and also of nitro compounds that contain C;H;, COOCHj,,
and CONH, groups on the a-carbon atom.

The diethylboric esters of the corresponding nitronic acids are formed when diethylboron chloride
is reacted with the Na salts of either primary nitroalkanes or o -phenylnitroethane.

0
(RCR’(NOz)] Na + (CzHs)e BCL ‘—'*[RCR';\/ ] "
—NacCl N
OB (CzHs)z J
(Ia —c) -

R’ = H, R = CHs(a), n-CsH(b); I’ == CHs, R =CsHs(c)

The structure of compounds (Ia-c) was confirmed by the data of the 14 and 1!B NMR spectra, and also
by some chemical transformations. In the NMR spectra of the (I) esters the signals of the protons of the
R' groups are shifted downfield when compared with the analogous signals in the starting nitroalkanes or
their salts. * The !B NMR signals of the (I) esters are in the region that is characteristic for tetracoordi-
nated boron [1, 2] (6 = —~12 to —13 ppm).T Although the spectral data do not permit excluding the structure

0]

for products (Ia-c), by analogy with the previously studied com-

—————

of the monomers RCR' = N

OB (C,Hs),,
pounds of this type [2], we assign a dimeric structure to them [see Eq. (1)].

The corresponding nitroalkanes were isolated when the (I) esters were subjected to alkaline hydrol-
ysis.

0
[RCH::N 4 ] __LNaOH 5 RCH.NO: (2)
2. NH,QH-HCI
OB (CzHs)2 J2

R = CHs, n-C3Ho

* In contrast, a diamagnetic shift of the signals would have been observed if C-borylation had occurred.
+ Here and subsequently the !'B NMR shifts are given from (C;H;),0 - BF;, and a + sign means an upfield
shift.
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Esters (Ia-c) decompose rapidly at ~20°C. Their decomposition is evidently analogous to the thermal de-
composition of the diethylboric esters of sec-alkanenitronic acids (see [1]) and leads to 2,5, 5-triethyl-4-
alkylidene-1, 3~-dioxa-4-aza-2, 5-diboracyclopentanes. Compounds (IIa-b) could not be completely freed

of impurities.
0 : ‘] {CoH5):B—0
7 TN
!:BC R'=N B(CeHs) (3)

OB (CzHa)sz RCR’:!L—O
(IIa,b»)M
R’ =H, R == CH; (a), CsHzr(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.
(Csz)zl?—O
RCH=NOB (CsHs)e ++ [(C2Hs)2 Bz O — ! B (C2Hs) {4)

RCH=N-—0
{IIa, b)

R = CHa (a), CsHz(b)

The NMR spectrum of product (Ila), obtained by Eq. (3), has the quartet of the CH proton at the C
=N bond with 6 6.80 ppm (J = 6 Hz), * the doublet of the CH; protons (6 2.09 ppm), and the multiplets of

the >B(02H5) and —B(C,H;), protons (0.5-1 ppm region). A comparison of the integral intensities of the

signals reveals that impurities are present in the sample. Two singlets withd —10.1and —30.9 ppm can
be seen in the !B NMR spectrum of (IIa) (CCl,), which correspond to tetra- and tricoordinated boron. The
B NMR spectrum of (IIa) is very close to the spectra of the decomposition products of the diethylboric
esters of sec-alkanenitronic acids [1]. The 'H and !B NMR spectra of (Ib) confirm the presence of a pro-
ton at the C = N bond (triplet with § 6.84 ppm, J = 6 Hz), and also of tri- and tetracoordinated boron
atoms (6 —11.6and —31.9 ppm; respectively 6 —13.1 and —35.5 ppm in the authentic specimen). Judging
by the integral intensities of the signals in the 'H NMR spectrum, (IIb) contains a substantial amount of
impurities. The !B NMR spectrum of the product, obtained after the decomposition of ester (Ic), has
two singlets at —11.5 and —33.2 ppm.

In order to identify the 2,5, 5-triethyl-4-alkylidene-1, 3-dioxa-2, 5-diboracyclopentanes, in a previous
paper [1] we used their reaction with diethanolamine. In a similar manner, the treatment of (ITa-b) with
diethanolamine gave the corresponding aldoximes, and also the 2-hydroxyethylaminoethyl ester of diethyl-
boric acid (III) f and the ester of diethanolamine with ethylboric acid (IV).

y Cli Ll .

N /
(CaH5) B—O 0 CH, 0 CH,
! N N/
L B (CeHs) + 2NH (CH:CH;OH)2 — RCH=NOH + (CosHs)2B . .. KH 1 cppt,—B. . NH (5)
AN
RCH=N~—0 CHa 0 4 \CHz
4 N~ _ /7
HO—CH; CHa

(1Ia—b) (111) ’ (V)

The diethylboric esters of the corresponding carbomethoxymethanenitronic acids are formed when
the salts of nitro compounds, which contain a carbomethoxyl group « to the nitro group, are reacted with
diethylboron chloride, in which connection the boron atom in these products is connected to the oxygen of
the carbony! group of a complex bond.

00T H;)NO2 5 7 ¢ 0 6
[RC{COOTHs)NO2} M - (C2Hs)2 BCL AN I (6)
OCHsz Q.. .B(CaHs)e
" (Va—c)
M= K,Na; R=H(a), CHs(b) COOCH; (c)

* Here and subsequently all of the chemical shifts of the protons are given relative to HMDS on the 6 scale.
T The pure (III) was isolated only from (IIa).

2685



“uwole =o.5.n_ ay1 yarm Sugrdnod o1 anp pausprolq s TeuSis 2HD o1 S[UM *poaIasqo ST [eudts D 9 L.

'8} 865 *HOO\
G651 9°28 001t [el o\,zn%moooeu
8°091( 8*%¢ g'g v6'c | €8°¢ AD°HD Iel **ID00D) CONIHD
T'79) 9'6 [v'08 [ouoisnroIBIMNBG peoiq 7'.lpeo'y | ¥'g 2U019080I2IN3J FHNODCFONIHDTHD
L'89) 8'gL aupxoI(Q pEOIq 'y 1R NDOFHD HNODFONIHD
PLV] T |GL'e 120 SIIDOODHCONIDHD
7 9N ¥ 5S 6L DD 0g's | 8L'g OHD *HDOODONFHD
. . . . . . {4z G0 (o)
L8 13 LN [ axan’ 6*0—eto g8 pueg’s| 80°T ] (QIIA) onuQ:z:uUEo
. 6'LpuE Y, L'9 atexord CHDYEO
87— |18 [6°801 80t SUBXOIT 8 0—¢'n | 'L 89 STFITUOISOY | (v11A), ovZnEzoqu
- 1:86Y 628 e8°e | o002 SOHT)EO
6'cl— 1oLy %' Lg LTI | .08 DD l6‘0—%*0 0'%L'¢l s06— ‘FIDHD | (9A) onnoéooﬂme
¢ ¢ 3 ¢ 1 ¢ ’ . CrEID)EO
L°9k— (08 |6‘0L1{ 8 gg [ 0F[e FIT el 640—7"0 c0'e 00"y %00 (qa) onnAEooooaiu
. ¢ ‘ ‘ . . . IO
8°Gl— |1'8 18121/ 0'9g | — [0°€0¥ 100 6'0—%‘0 — — L9 S0Y 20 (eA) onﬂq:uaooEu
. 2(Sy72 _ ) 2
Amm ONney oo oo [mo | Ny 1usAT0S 1% HN *HD HIA oo JU2ATOS
-0"ad = NED loy punod
Emccﬂ,& —ton eInuIIog
ANN (SN L = prepueis) YN D¢ (SQNH = prepuels) YAN H,

(wdd ‘e1®0s ¢ 8y} uo uaALS eaw sIITYS [BOTWSYD 2Y1) BIpOeds WIN Jo BB ‘T TIAVL

2686



60

2

e
>

Absorption, Jo

&~
)

R Ry 7 A 7 R 7
4 ~v,em~!
Fig. 1. Infrared spectrum of diethylboric ester
of carbomethoxyethanenitronic acid (Vb) in CCl,
(the band of the C = O group in methyl 2-nitro-
propionate is indicated by the dotted line).

The structure of esters (Va-c) was confirmed by the NMR method and certain chemical transforma-
tions. The NMR spectral data for (Va-c) on the 1y, 3¢, and 'B nuclei are given in Table 1. For com-
parison we have also given in Table 1 the corresponding characteristics of some other nitro derivatives.
In the proton spectra of esters (Va, b), due to the formation of the C = N double bond, the signals of the
R group are shifted downfield when compared with the corresponding signals in the nitro compounds. In
the !'B NMR spectrum the (Va-c) esters give a singlet in the —15 to —16 ppm region, which suggests the
presence of a tetracoordinated boron atom.

The *C NMR spectra of esters (Va-c) testify to the presence of the C = N double bond in them (the
corresponding carbon signal is shifted downfield by 10-15 ppm when compared with the signalinthe starting
nitroalkanes), and to complex formation between the C = O group and B. As a result of complex formation
the signal of the carbon of the C = O group is shifted downfield by more than 10 ppm.

The spectral data very clearly indicate the structure of (Ve). In its '3C NMR spectrum can be seen
the nonequivalence of the two COOCH; ester groups, in which connection one of them in its chemiecal
shifts is close to the ester group in the starting nitroparaffins and in the o-methyl ester of bis~carbemeth-
oxymethanenitronic acid, while the second is close to the ester group in (Va-b). The 'H NMR spectrum of
(Ve), taken at low temperature, also displays a nonequivalence of the two OCH; groups, but at 35° the OCH;
protons give one broad singlet. As a result, it is obvious that an exchange process takes place in (Ve).
Employing the known method [4], we determined the coalescence point of the OCH, signals (20,5°), the ex-
change rate constant Kyg ;o = 41.1 sec™!, and the free activation energy of the exchange process AG;‘%.
=15 kecal/mole. When the sample was diluted five-fold the parameters of the process changed but slightly

(coalescence T = 289°K, K = 37.8 sec™?, AG,ZSOK: 14.8 keal/mole).

These data testify to a rapid intramolecular exchange of the diethylboron group between the two car-
bomethoxyl fragments. This exchange probably proceeds by the scheme:
CH;0C—C—COCH; = CHs0C—C—COCH; 5 CHs0C—C—COCH:

[ oyl |
0ONO 0O N O 0O N O

PS U FEERN o
0 0—B(CoHs)e 0\ 0 (CeHs)eB—0O O ’ (T)
" B{CaHs)e

The hydrolysis of ester (Ve) led to the isolation of dimethyl nitromalonate in 70% yield. The reaction
of (Ve) with pyridine gives the corresponding boronium salt, The structure of (VI was proved by elemental
analysis and the NMR data, \

CH3;0C—C—COCH;
ooy + 2CsHsN — [(CaHs)eB(CsHsN)o]* [C (NO2)(COOCHz) ]~ (8}
0O NO V1)
P
0  O0—B(CeHs):

The 'H NMR spectrum has multiplets at 7.2-8.5 and 0.5-0. 95 ppm, which respectively helong to the com-
plexed pyridine and the —B(C,H;), group, and the singlet of OCHg at 3.6 ppm. The integral intensity of the
signals shows that two complexed pyridine molecules correspond to two OCH; groups.
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Fig. 2. Infrared spectrum of diethylboric ester of car-

bamidomethanenitronic acid (VIIa) in Nujol (the bands of

the C = O and NH, groups in the amide of nitroaceticacid
are designated by dotted lines).

It is interesting to mention that, in contrast to the O-methyl [5, 6] and O-trimethylsilyl {7, 8]esters
of the carbomethoxymethane- and bis(carbomethoxymethane)nitronic acids, esters (Va) and (Ve¢) do not
enter into the 1, 3-dipolar cycloaddition reaction with styrene at 20-50°.*

The O-diethylboric esters of the corresponding nitronic acids are formed when the Na salts of the
amides of the nitroacetic and a-nitropropionic acids are reacted with diethylboron chloride.
o ’
R—C——:N/
N

|
G 0 (9)

[BC(CONHz)NOz] Na + (CoHs)z BC1

AN
0" NHa. . B(C:Hs)
(VI ab)
R = H{a), CHs(b)

The structure of (VIIa, b) was proved employing NMR (see Table 1) and IR spectroscopy.

The cited data (as well as for products (Va-c)) confirms the presence of the C = N bond and tetraco-
ordinated boron in esters (VIIa, b), but in contrast to the derivatives (Va-c), in (VIIa, b) the boron atom
is connected by a complex bond to the amide group, and not to the carbonyl group. This is evidenced by
the substantially smaller paramagnetic shift of the signal of the carbon of the C = O group in the 3¢ NMR
spectrum of (VIIa, b), when compared with the starting nitro compounds, than for (Va-c). In addition, a
nonequivalence of the protons of the amide group can be seen in the 'H NMR spectra of (VIIz, b), which is
associated with a decrease in the exchange rate between these protons.

The IR spectrum of (Vb) is given in Fig. 1, while that of (VIIa) is given in Fig. 2. The bands of the
corresponding starting nitro compounds are designated by dotted lines. As can be seen from Fig. 1, when
the boron is complexed with the carbonyl group of (Vb) the C = O stretching vibration is shifted toward
lower frequencies by more than 150 em™!. At the same time in (VIIa), when compared with the starting
nitramide, the shift in the C = O stretching vibration is much smaller (~40 cm'i), and here the bands of
the NH, stretching vibrations are shifted substantially toward weaker frequencies. The cited data convinc-
ingly testifies to the fact that, in contrast to the (V) esters, complex formation in the (VI) products takes

place at the nitrogen of the amide group.

EXPERIMENTAL METHOD

Nitrobutane [9], the Na salts of nitroethane and nitrobutane {10], dimethyl nitromalonate [11], the
methyl esters of the nitroacetic [12] and 2-nitropropionic acids {13], the amides of the nitroacetic {14] and
2-nitropropionic acids [13], diethylboron chloride {15], triethylboron [16], and the anhydride of diethylboric
acid [17] were obtained by known procedures. The Na and K salts of the functional nitro compounds were
obtained from the corresponding nitro compounds and alkali metal alcoholates. All of the reactions with

* Methyl acrylate is polymerized when (Va, c¢) are added to it.
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diethylboren chloride and the diethylboric derivatives of the nitronic acids were run in a dry argon atmos-
phere using absolute solvenis.

The 'H NMR spectra were taken on Perkin—Elmer R-12, Varian DA-60, and RS-60/15 spectrometers
at a frequency of 60 MHz, the ''B NMR spectra were taken on an RS-56/19 spectrometer (19.27 MHz), and
the 1°C NMR spectra were taken on a Jeol PS-100 instrument. The IR spectra were recorded on a UR-10
spectrometer, using KBr cells for (V) and (VI[). The GLC analysis was run on an LCM-8 chromatograph,
using a katharometer as the detector and helium as the carrier gas.

Preparation of Diethylboric Derivatives of Primary

Nitroalkanes and o -Phenylnitroethane

Diethylboric Ester of Ethanenitronic Acid (In). 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 NaCl
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). 'H NMR spectrum (CH,Cl,, —20°, &, ppm): 6.95 ¢ (CH, J = 6.20 Hz), 2.00 d (CHy), 0.1-0.7
m (B(C;H;);). ''B NMR spectrum (CH,Cl,, —20°): —12.7 ppm.

Diethylboric Ester of 1-Butanenitronic Acid (Ib). In a similar manner. from 6.5 g of the Na salt of
nitrobutene and 5.5 g of diethylboron chloride in 50 ml of ether we obtained 1.9 g (21%) of (Ib). ''B NMR
spectrum (CH,Cl,, —20°): —12.7 ppm.

Diethylboric Ester of Phenylmethylmethanenitronic Acid (I¢). In a similar manner, from 1 g of the
Na salt of 1-phenyl-1-nitroethane and 0.61 g of diethylboron chloride in 15 m! of ether we obtained 0.53 g
(42%) of (Ic) {colorless crystals at 0°). 'H NMR spectrum (CH,Cly, —30°, 6, ppm): 7.7 broad signal of
(C¢Hz), 2.49 ppm broad signal* of (CHy), 0.2-0.6 m (B(C,H;),).

Esters (Ia-c) are hydrolyzed by atmospheric moisture and are unstable at 20°.

Alkaline Hydrolysis of Diethylboric Esters (I)

With stirring, 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,
after which the mixture was kept at 0° for 1.5 h, heated up to 20° for 2.5 h, and the aqueous layer was
separated, diluted with 25 ml of ether, 1.13 g of NH,;OH - HCI in 5 ml of water was added at 0-5°, and the
whole was extracted with ether. Nitroethane was isolated from the ether extracts in 26% yield.

In a similar manner, from 1.22 g of (Ib) we obtained 0.32 g (44%) of 1-nitrobutane, bp 67-68° (45
mm), np?® 1.4100, see [9].7

Preparation of 2,5,5-Triethyl-4-alkylidene-1,

3-dioxa-4-aza-2,5-diboracyclopentanes(II)

Alkylideniminoxydiethylboranes (VIII). A mixture of 5 g of acetaldoxime and 8.9 g of triethylboron
in 20 ml of benzene was heated at 40-50° until the gas evolution ceased, and then the solvent was vacuum-
distilled. We isolated 9.5 g (89%) of ethylideniminoxydiethylborane (VIila), mp 79-81° (sublimes). Found:
C 56.64; H11.28; B 8.77; N 10.50%. CgH,BNO. Calculated: C 56.70; H 11.02; B 8.66; N 11.02%.
'H NMR spectrum (CCly, 6, ppm): 7.0 q (CH, J = 6 Hz). 2.0 d (CHy), 0.3-0.5 m (B(CyHy),). B NMR
spectrum (in CgHg): —7.34 ppm.

To 5.43 g of the Na salt of butyraldehyde oxime in 50 ml of ether at —15° was added 4.33 g of diethyl-
boron chloride, the mixture was stirred for 2 h, and the precipitate was filtered and washed with ether.
From the filtrate we isolated 6.17 g (96%) of n-butylideniminoxydiethylborane (VIIIh), bp 70-72° (0.4 mm).
Found: C 61.69; H11.44; B 7.10; N 8,76%. CgH;gBNO. Calculated: C 61.93; H11.61; B 7.03; N
9.04%. 'H NMR spectrum (CCly, 6, ppm): 6.96 t(CH, J =6 Hz), 2.49 m (CH,CH), 1.55 m (CH,CH,), 1.00
m (CH;, J = 6.60 Hz), 0.35-0.6 m (B(CyH;),).

* Gives two signals when taken on a spectrometer with an operating frequenecy of 100 MHz.
T Based on the GLC data (stationary phase = 10% of poly(ethylene glycol) deposited on Chromosorb W,
temperature 100°), the yield of 1-nitrobutane was 50%.
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Compounds (Ila, b). To 6.2 g of (VIIIa) in 25 ml of ether at 20° was added 7.6 g of diethylboric
anhydride and then dry air was passed through for 4 h at reflux. After evaporation of the solvent in vacuo
we obtained 5.7 g (64%) of (Ifa), bp 71-72° (2mm). Found: C 53.02; H 10.43; B 11.37; N 7.87%.
CgHyyByNO,. Calculated: C 52.46; H10.38; B 12.02; N 7.65%. 'H NMR spectrum (CCly, 6, ppm):

6.8 q (CH, J = 6 Hz), 2.09 d (CHy), 0.5-0.9 m (C¢H;)B and (C,H;),B. ''B NMR spectrum (CCly): —10.1
(B(CyHs);), —30.9 ppm (B(CyH;)).

A mixture of 3.26 g of (VIIIb) and 6.75 g of diethylboric anhydride in 10 ml of ether was refluxed for
8 h,. and the solvent was vacuum-distilled. We obtained 3.59 g (81%) of (IIb), bp 60-64° (0.3 mm). Found:
C 57.64; H11.14; B 10.06, N 6.94%. Cy HyuB,NO,. Calculated: C 56.91; H10.90; B 10.42; N 6.65%.
'H NMR spectrum (CCl,, 6, ppm): 6.84 t (CH, J =6 Hz), 2.54 m (CH,CH), 1.53 m (CH;CH,), ~1.1 (CHy),
0.35-0.9 m (B(GC,H;) and B(CyH;),).

Decomposition of Diethylboric Derivatives of

Primary Nitroalkanes

A solution of 5 g of (Ia) in 10 ml of ether was gradually heated from —30 to 20°, kept for 3 h, the
solvent was vacuum-distilled and the mixture was fractionally distilled. We isolated 0.75 g of a fraction
with bp 48-53° (0.4 mm), the speciral characteristics of which coincided with the characteristics of (ITa). Found:
C 51.65; H10.06; B 9.21; N 9.67%. CzH;yB,NO,. Calculated: C 52.46; H10.38; B 12.02; N 7.65%.

To 2.3 g of diethanolamine in 15 ml of chloroform at 20° was added 2 g of the fraction with bp 48-53°
(0.4 mm), and the mixture was stirred at 55-60° for 4 h. Based on the GLC data (stationary phase = 10%
of poly(ethylene glycol) deposited on Chromosorb W, carrier gas = helium, 100°), the aldoxime (50% yield)
was recorded in the reaction mixture. The solvent was vacuum-distilied, ~2 ml of dioxane was added to
the residue, and the precipitate was filtered. Employing the known procedure [1], from the precipitate we
isolated 0.41 g (22%) of (II), mp 80-90°, and 1.15 g (74%) of (IV), mp 157-160° (see [1]).

In a similar manner, from ester (Ib) we obtained 1.7 g (24%) of a fraction with bp 52-55° (0.21 mm),
the spectral characteristics of which are close to the spectra of the (IIb) obtained by an independent synthe~
sis. After treatment with diethanolamine, from 1.2 g of this fraction we obtained butyraldehyde oxime
(30%) and product (IV) (70% yield).

Preparation of Diethylboric Derivatives of

a-Functionally Substituted Nitroparaffins (V)
and (VII)

To 3.34 g of the K salt of methyl nitroacetate in 20 ml of ether (or CH,Cly) at —30° was added 2 g of
diethylboron chloride, the mixture was stirred for 1 h (—30°), heated up to 20°, the precipitate was filtered,
washed on the filter with ether (or CH,Cl,), and the solvent was removed in vacuo. We obtained 2.96 g
(~84%) of product (VA).*

In a similar manner, from 2.62 g of the Na salt of methyl 2-nitropropionate and 1.7 g of diethylboron
chloride in 26 ml of ether we obtained 3.2 g (~97%) of (Vb).

In a similar manner, from 3.6 g of the K salt of dimethyl nitromalonate and 1.54 g of diethylboron
chloride we obtained 3.1 g (~86%) of (Ve).

To 3.6 g of the Na salt of nitroacetamide in 45 ml of ether at —30° was added 2.7 g of diethylboron
chloride, the mixture was stirred for 1 h, heated up to 20°, the NaCl was filtered, washed with ether, and
the filtrate was evaporated in vacuo. We obtained 4.15 g (94%) of (VIla), mp 110°. Found: C 40.18; H
7.36; B5.7; N17.45%. CgH;3BN,O;. Calculated: C 41.86; H 7.55; B 6.4; N 16.27%.

In a similar manner, from 1.1 g of the Na salt of 2-nitropropionamide and 0.74 g of diethylboron
chloride in 20 m! of ether we obtained 0.85 g (60%) of (VIIb), mp 109-115° (ether—hexane). Found: C
44.27; H7.98; B5.44%. C;H;;BN,O;. Calculated: C 45.16; H 8.06; B 5.91%.

* Products {Va-c¢) are extremely unstable hydrolytically; they are liquids at 20° and crystallize when the
temperature is lowered to —30°. The given yields of (Va-c) are somewhat high, since the obtained oils
contain 10-15% of the starting nitro compounds.
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Reaction of Diethylboric Ester of

Bis(carbomethoxy)methanenitronic Acid with Pyridine

With stirring, to 0.8 g of (Vc) in 20 ml of ether at 0° was added 0.26 g of pyridine in 2 ml of ether,
after 30 min the mixture was heated up to 20°, stirred for another 1 h, and the solvent was vacuum-distil-
led. We obtained 0.46 g (35%) of diethylbis(pyridine)boronium dimethyl nitromalonate (VI), mp 78-80°
(CH,Cl,—pentane). Found: C 55.37; H 6.59; B 2.70; N 10.28%. C;gHyBN;O,. Calculated: C 56.60;
H6.44; B 2.73; N 10.40%.

CONCLUSIONS

1. The diethylboric esters of the corresponding nitronic acids, with a tetracoordinated boron atom,
are formed when diethylboron chloride is reacted with either the Na or K salts of primary nitroalkanes,
a-phenylnitroethane, and nitroparaffins that contain ester or amide functions « to the NO, grouo.

2. In the diethylboric esters of the carbomethoxymethane- and carbomethoxyethanenitronic acids
the boron atom is coordinated at the oxygen of the carbonyl group.

3. Rapid (on the NMR scale) intramolecular transfer of the diethylboric fragment from one carbo-
methoxyl group to the other takes place in the diethylboric ester of bis(carbomethoxy)methanenitronicacid.

4. In the diethylboric esters of the carbamidomethane- and carbamidoethanenitronic acids the boron
atom is coordinated at the nitrogen of the amide group.
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