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1,3-Dimethyl-2--(N-triazolyl)-1,3,2-diazaboracycloalkanes, (tz)BNCH 3(CH,),NCH3 (where Htz -

1,2,3-triazole (1), 1,2,4-triazole (2), benzotriazole (4); n = 2, 3) have been synthesized by condensation

procedures. The resultant species are monomeric and contain three-coordinate boron; they do not

dimerize at temperatures as low as -50 'C. Compounds of type 1, however, exist as a mixture of the 1-

and 2-isomers, whereas 2 and 4 are the 1-isomers exclusively. Only species of type 2 are fluxional at

elevated temperatures, those of type 1 and 4 are static up to 80 'C. However, the monomeric N-

triazolylboranes have remaining Lewis acidity and can complex with additional Htz. Based on this

feature, representative bis(1-triazolyl)diorganylborates, Na[(tz) 2BR 2] (Htz = 1,2,4-triazole; R = C,H 5 or

1/2 (CgH 1 4) where (CsHt 4 )BH = 9-bombicyclo[3.3.l]nonane), were readily obtained by the reaction of

(dimethylamino)diorganylboranes with I molar equiv of Htz and suibsequent treatment with 1 molar equiv

of M(tz) (M = alkali metal). The salts were converted to some representative complexes, e.g., RBqz-

tz).P d(--CHCHCH.).
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Introduction

The few neutrai N-bonded boron derivatives of triazoles which have been described in the literature

generally exist as intermolecular complexes containing four-coordinate boron. These may be dimers

with the central B,1N4 ring of pyrazaboles, cyclic tetramers with a central B4N 12 ring, or

oligomers/polymers of undetermined structures.- Only one monomeric species containing trigonal boron

has been mentioned in the literature3 but the compound was obtained in low yield and, as based on the

NMR data, not completely pure. Furthermore, the poly(I-triazolyl)borate K[HB(tz) 3] (where Htz =

1,2,4-triazole) was obtained in low yield from the reaction of Htz with KBH 4 and was identified as the

complex CoI(tz) 3BHI; 4 and some poly(l-triazolyl)borates derived from benzotriazole 5 ,6 and a few

transition metal complexes thereof 6 have been described most recently. The preparation of N-

triazolylboranes containing trigonal boron and a study of the general chemistry of N-bonded boron

derivatives of triazoles was the primary objective of the current investigation.

Experimental Section

Elemental analyses were performed by the Schwarzkopf Microanalytical Laboratory, Woodside,

NY. Melting points (uncorrected) were determined on a Mel-Temp block.

NMR spectra were recorded for solutions in CDC13 (unless otherwise noted) on a Varian VXR-400

(11B, variable-temperature, and high-resolution spectra) or GEMINI-200 (1H. 13C) instrument.

Chemical shift data are given in ppm with positive values indicating downfield from the reference

(internal (CH 3 )4Si for 1H and 13C NMR, external (CzH 5 )20BF3 for 11B NMR); s = singlet. d = doublet, t

= triplet, q = quartet, p = quintuplet, m = unresolved multiplet, and an asterisk denotes a broad signal.

Coupling constants J are given in hertz. Unless otherwise noted. 11C NMR spectra were recorded in the

proton-decoupled mode. Electron impact (El) mass spectral data were obtained on a VG ZAB-2F

spectrometer under standard operating conditions. Data are listed to m/z 30 for 5% or greater relative

abundances (in parentheses) only.

All nonreferenced reagents were obtained from Aldrich Chemical Co., Milwaukee, WI, and used as

received. Preparations and handling of materials were done in anhydrous atmosphere under argon cover.



1,3-Dimethy(-2-( 1 ,2,3-triazol-N-yI -1 .2,3-diazaboracyclohexane (1a). A solution of 7.9 g (54

mmol) of 1.3J-dirnethyI-2-chloro-I,3,2--diazaboracyclohexane 7 ' in 50 mL of hexane was added wit~h

stirring to a solution of 9.5 g(67 mmol) of N-{trimethylsilyl)--l.2,.3-triazole in 50 mL of hexane. The

mixture was stirred overnight at ambient temperature and a small amount of colorless precipitate was

filtered off. Volatiles were distilled off the clear filtrate under atmospheric pressure and the residue was

distilled under vacuum to give 9.5 g (98%o) of the desired product. bp 128 'C (2 Torr). Anal. Calcd for

C-7H14BNz; (,W, = 179.03): C. 46.96;, H, 7.88; B, 6.04; N, 39.13. Found: C. 47.57;, H. 8.14; B, 5.80: N.

39.91.

NN4R data: &'IH) 7.81 (s) + 7.66 (s) (1 H total, ratio = ca. 5.5:1). 3.0.4(2 H, t,. 1=6), 2.41 (s) + 2.39

(s) (3 H total, ratio = ca. 5.5:1), 2.03 (1 H. p. J = 6) (note: the signals at 3.04 and 2.03 are slightly

unsymmetrical); 8(11B) 23.8 (s, hjia = 130 Hz); 8(13 C) 135.4, 133.4 (small). 126.7 (small), 48.5 (two

overlapping signals), 37.1, 26.0. The mass spectrum exhibited a strong parent ion cluster with a base

peak at m/z 179.

1-1--Dirnethyl-2-( 1,,4-triazol-1-yI)-l,3,2--diazaboracyclohexane (2a) was prepared in

analogous fashion as the preceding compound using 1,3limethyl-2--chloro-1,3.2-

diazaboracyclohexane 7 and 1-(trimethylsilyl)-1,2-,4-triazole as reagents. The compound. bp 144 'C (2

Torr) and mp 47-49 'C, was obtained in 79% yield. Anal. Calcd for C7H14BN5 (M, = 179.03): C, 46.96;

H, 7.88; B, 6.04; N, 39.12. Found: C, 47.03; H, 8.21; B, 6.53; N, 38.01.

NMIR data: 501H', 8.20 (1 H, s), 8.14 (1 H, s), 3.03 (4 H, t, J = 6), 2.44 (6 H, s), 2.00 (2 H, p,.J = 6);

6(11C) 153.6, 147.7, 48.5, 37.2, 26.0. The mass spectrum exhibited a strong parent ion cluster with a base

peak at ml: 179.

The compound has previously been obtained by the Alternate Procedure given below.! However,

the previous product was not obtained quite pure.

Alternate Procedure. A mixture of 16.8 g (171 rnmol) of 1,3-dimethyl-1.3,2-

diazaboracvclohexanes and 10.0 g(145 mmol) of 1,2,4-triazole was heated to reflux for 18 h. After that

period, hydrogen evolution had ceased and excess of 1, 3-dim ethyl-1, 3.2-di azabo racyclo hex ane was



distilled off. The residue was distilled twice (10-cm silver-mantel column) under vacuum to give 18.6 g

(72%) of the desired compound 2a, identical CNvIR data) with the preceding material.

1,3-Dimethyl-2-(1 2.3-triazol-N-yi)-1,3,2-diazaboracyclopentane (1b) was prepared in

analogous fashion as la employing 1,3-dimethyl-2-chloro-1,3,2-diazaboracyclopentane 7  and

N-(timethylsilyl)-l-12,3-triazole as reagents. The compound, bp 102 'C (2 Torr), was obtained in 90%

yield. Anal. Calcd for C,H,,BN 5 (Mr = 165.01): C, 43.67; H, 7.33; B, 6.55: N, 42.44. Found: C, 41.62;

H. 7.60; B, 6.1 I. N, 39.97.

NMR data: S(H) 7.S2 (s) + 7.79 (s) (1 H total, ratio = ca. 10:1), 3.37 (s) + 3.35 (s) (2 H total, rado

= ca. 1:5.5), 2.95 (s) + 2.75 (s) (3 H total, ratio z ca. 5.5:1); 5( 1 B) 24.1 (s. h1 r = 100 Hz); 5(1 3C) 136.2.

133.4 (small), 127.0 (small), 51.3, 51.1 (small), 34.0, 33.6 (small). The mass spectrum exhibited a strong

parent ion cluster with a base peak at m/z 165.

1.3-Dimethyl-2-(1,2,4-triazol--yi)-,3,2--diazaboracyc[opentane (2b) was prepared in

analogous fashion as la employing 1,3-dimethyl-2-choro--1,32--diazaboracyclopentane 7 and

I-(trim ethylsilyl)-1,2,4-triazole as reagents. The compound, bp 100 'C (2 ''orr) and mp 37-39 'C, was

obtained in 87% yield. Anal. Calcd for C6H,BN5 (M, = 165.01): C, 43.67; H, 7.33; B, 6.55; N, 42.44.

Found: C, 44.34; H, 7.3 /; B, 6.21; N, 40.)9.

NMR data: 6('H) 8.38 (1 H, s), 8.15 (1 H, s), 3.36 (4 H, two closely overlapping s), 2.77 (6 H, two

closely overlapping s); 6(11B) 24.8 (s, h112 = 90 Hz); 5(13C) 154.0, 148.3, 51.0, 33.6. The mass spectrum

exhibited a strong parent ion cluster with a base peak at m/z 165.

1,3-Dimethyl-2-(1-benzotriazolyl)-l,3,2-diazaboracyclohexane (4a) was prepared from

1.3-d--imethvl-1 .3,2-diazaboracvclohexane8 and benzotriazole by the Alternate Method described above.

The compound, bp 170 :C (I Torn), was obtained in 89% yield. Anal. Calcd for Cj 1H1(BN(.M, =

229.10): C, 57.67; H, 7.04; B, 4.72, N, 30.57. Found: C, 581.2; H, 6.98; B. 4.49; N, 31.20.

NMR data: 5(1H) 8.10 (1 H, d, J = 8), 7.27 (1 H, d, J = 8), 7.15 (1 H, t, J = 8), 7.05 (1 H, t, J = 8),

3.11 (4 H, two overlapping t), 2.38 (6 H, s), 2.08 (2 H, pJ = 6); 50 1 B) 23.8 (s, hl,- = 150 Hz); 3 1-C)

146.1, 136.8, 127.6, 123.9, 119.8, 111.9, 48.7, 37.4, 26.2. Mass spectrum (14 eV): m/z 230 (7), 229

(100), 228 (15), 200 (62), 199 (17). 186 (22). 11 (12). 83 (23).
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1.3-Dimethvi-2-(1-benzotriazolvl)-,3 2-diazaboracyclopentane (4b) was prepared in a

manner analogous to la originating from 1,3--dimethyl-2-chlo ro-.3.2--diazaboracyclopentane 7 and

N-(trimethylsilyl)benzotriazole. 2 The compound was obtained in 85% yield as a colorless material, mp

58-60 'C, bp 160 'C (1 Torr). Anal. Calcd for CIoH 14BN 5 (M, = 215.07): C, 55.85; H, 6.56; B, 5.03; N,

32.56. Found: C, 55.81; H, 6.58: B, 5.11; N, 32.31.

NMR data: 8('H) 8.13 (1 H, d, J = 8), 7.62 (1 H, 3, J = 8), 7.50 (1 H, t, J = 8), 7.37 (1 H, t, J = 8).
3.46 (4 H. s), 2.68 (6 H, s'; &'1 B) 26.0 (s, h1 -, = 160 Hz; 5(13C) 146.4, 136.6. 127.9, 124.2, 120.0, 112.2,

51.1, 33.9. Mass spectrum (14 eV): m/z 216 (22), 215 (100), 214 (26), 187 (8), 186 (52), 185 (14), 172

(8), 159 (5), 119 (34), 91 (23), 64 (5).

Na(st)zB(CzHs) 21 (Hst = 1,2,4-Triazole). Solid 1,2,4-triazole (1.89 g, 27.4 mmol) was added to a

stirred solution of 3.10 g (27.4 mmol) of (dimethyiamino)diethylborane, (CH3) 2NB(C 2H5),9 in 20 mE of

benzene. An exothermic reaction occurred and the mixture was stirred for two h at ambient temperature.

One molar equivalent (2.50 g, 27.4 mmol) of Na(st) was added and the mixture was refluxed for 5 h. The

insoluble material was collected and recrystallized from acetonitrile to afford 5.26 g (84%) of colorless

crystalline product, mp 156-158 C. Anal. Calcd for CsH 14BN6Na (M, = 228.0): C, 42.13; H, 6.19; B,

4.74; N, 36.85; Na, 10.08. Found: C, 42.45; H, 5.97; B, 4.47; N, 37.18; Na, 10.46.

NMR data (solution in (CD 3)2SO): 6('H) 7.90 (1 H, s), 7.62 (1 H, s), 0.79 (2 H, q, J = 8), 0.55 (3 H,

t, J = 8), 5('1 B) -0.2 (s, hur = 270 Hz); 5(1 3C) 149.6, 144.3, 11.1*, 8.4.

(CH 5)zB(g-st)Pd(7r-CHCHCH,). To a stirred mixture of 2.1 g (9.3 mmol) of

Na((st)2 B(C2 H5 )i] (see above) and 30 mL of methylene chloride was added 1.7 g (2.3 mmol) of [(,r-

CHCHCH_)PdClI2 and the mixture was stirred overnight at ambient temperature. The colorless

insoluble material was filtered off and the clear solution was evaporated to leave a colorless solid. The

latter was redissolved in methylene chloride and hexane was added slowly to precipitate 3.04 g (93%) of

the desired compound, mp 108-110 'C. Anal. Calcd for C11H19BN6Pd (Mr = 352.5): C, 37.48; H, 5.43:

B. 3.07; N, 23.84; Pd, 30.18. Found: C, 37.77; H. 5.36; B. 2.80; N, 23.31: Pd. 30.17.
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NMR data: 50H) 8.20 (2 H, s), 7.95 (2 H. s), 5.76 (1 H, ill resolved h), 4.18 (2 H, d. J = 7), 3.24 (2

H, d. J = 12), 1.2 to 0.6 (10 H, m); 5(B) 0.7 (s. hir = 210 Hz); 5( 3C) 154.6, 147.1, 116.5, 59.0. 13.4',

9.0. Mass spectrum (15 eV): m/z 327 (6), 326 (73), 325 (12), 324 (46). 323 (100), 322 (75), 109 (34),

108 (67), 107 (28), 70 (28), 69 (14), 42 (19), 41 (39).

(CH 5 )2B(.-st)2Pd(,--CHCCH3 CH2 ) was prepared in analogous fashion as the preceding

compound employing [(--CH2CCH3CH,)PdC] 2 as reagent- The compound, mp 55-58 'C, was purified

by dissolving the crude material in THF and precipitation with diethvl ether. It was obtained in

essentially quantitative yield.

NIR data: 5( 1H) 8.20 (2 H, s), 7.98 (2 H, s), 3.94 (2 H, s), 3.08 (2 H. s), 2.23 (3 H. s), 1.1-0.6 (10

H. m); 8(11B) 0.7 (s, hjr = 280 Hz); 5(13C) 154.1, 146.6. 132.3. 57.8, 23.3. 13.5*, 11.5', 8.6.

Na[(st)2 B(CsH14 )]. Solid 1,2,4-triazole (6.35 g, 91.8 mmol) was added to a stirred solution of 15.2

g (91.8 mmol) of 9-dimethylamino-9-bombicyclo[3.3.llnonane, (CH 3)2NB(C8H14),10 in 200 mL of

beaL ene. The mixture was stirred overnight and 8.37 g (91.3 mmol) of Na(st) was added. The stirred

mixture was refluxed for 40 h and the insoluble material was collected and recrystallized from acetonitrile

to yield 19.9 g (77%) of the desired colorless product, mp 374-376 'C dec. Anal. Calcd for

C12H18BN6Na (Mr = 280.12): C, 51.45; H, 4.68; B, 3.86; N, 30.00; Na, 8.21. Found: C, 51.18; H, 4.54,

B, 3.70; N, 30.11; Na, 8.19.

NMR data (solution in (CD3)2SO): 8('H) 8.01 (1 H, s), 7.59 (1 H. s), 1.5-1.8 (6 H. m), 1.2" (1 H);

5( 11B) 1.1 (s, h1f = 340 Hz); 5(13C) 150.5, 145.5, 30.9, 24.3, 21.0".

(CsH14)B(4.t-st)Pd(,--CH 2CHCH,). To a stirred mixture of 1.0 g (3.8 rnmol) of

Na[(st):B(CjH14 )1 ,see above) and 30 mL of methylene chloride was added 0.65 g (1.8 mmol) of {(--

CH 2CHCH2 PdC] 2 and the mixture was stirred overnight at ambient temperature. The colorless

precipitate was filtered off and the clear solution was evaporated under reduced pressure to leave 1.5 g of

colorless solid. The latter was redissolved in methylene chloride and hexane was added slowly to

precipitate the desired compound in essentially quantitative yield. The compound decomposes near

190 °C. Anal. Calcd for C15H2BNPd (M, = 404.6): C. 44.53: H. 5.73: B, 2.67: N. 20.77: Pd. 26.30.

Found: C. -4.37. H, 5.69; B. 2.59; N, 20.83: Pd, 26.29.
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NMR data: 5(1H) 8.30" (2 H, s), 8.2-7.8" (2 H, broad unresolved), 5.74 (1 H. ill resolved h), 4.21 (1

H, d, J = 7), 4.0" (1 H, broad unresolved), 3.20 (1 H, d. J = 12), 3.2-3.0* (1 H. broad unresolved), 2.6"

and 2.2-1.0' (14 H, unresolved m); 5(11B) 0.2 (s, h1r, = 330 Hz).

(CsH,)B(.-st)2Pd(t-CHCCH3CH,) was prepared in analogous fashion as the preceding

compound employing ((xt-CHCCH3CH3)PdC1]2 as reagent. The crude product was obtained in

essentially quantitative yield. It was recrystallized from acetonitrile to give pale yellow crystals

decomposing near 190 1C.

NNvR data: S(1H) 8.28 (2 H, s), 8.0" (2 H, broad unresolved), 3.96 (1 H, s), 3.75" (1 H, s?), 3.05 (1

H, s), 2.95" (1 H, s), 2.19" (3 H, s), 2.0-0.9 (14 .1, unresolved); 5(1B) 0.1 (s, hj,2 = 450 Hz). The 10 eV

mass spectrum exhibited a parent ion cluster at m/z 419.

Results and Discussion

N-bonded boron derivatives of triazoles containing trigonal boron have been obtained via a Si-N

cleavage in the reaction of 2-chloro-l,3.2-diazabomcvcloalkanes with N-(trimethylsilyt-l ,2,3-triazole

as illustrated in eq 1.

CH3  I

IN
N N - (CH3) 3 SICl \C"N, NN 1(CH2)nB-Cl + (CH3 N3S I -NN / N

N N-
I CH3CH3

a:rn 3

b: n =2

The resultant N-triazolylboranes (1) were obtained as the monomeric species, as is clearly evident

from the 11B NMR spectra: only signals in the 24 ppm region, which are indicative of three-coordinate

boron," were observed at room tcmperature. This situation is analogous to that of the corresponding
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1-pyrazolylboranes, where incorporation of the boron into a 1,3,2-diazaboracycloalkane ring system also

prevented dimerization to form a pyrazabole system containing a central BN 4 ringl.12- 14 This latter

observation has been studied by CNDO calculations.1 5

However, the compounds of type 1 were obtained as a mixture of 1- and the (depicted in eq. 1)

2-triazolylborane isomers. The presence of the isomers can be seen in the NMR spectra of the products.

For example, the 1H NMR spectrum of lb (solution in CD2Cli) at 20 °C exhibits only two signals for the

triazolyl moiety at 3 (approximate relative intensities in parentheses) 7.79(0 l)f7.75(l). At -50 3C the

resolution increased to show three signals at 6 7.88(i)/7.86(i0)/'7.83(1), sugge'ting an isomer ratio of

about 5:1 for the N(2) versus the N(l) derivative, since only the latter will exhibit two 1H resonance

signals (and of equal intensity) for the triazolyl group. The isomeric N-triazolylboranes could not be

recognized in the 1H NMR spectrum of the compound in toluene solution over a temperature range from

20 'C to 90 'C, apparently due to the close spacings of the signals (&'H) at 20 °C (relative intensities in

parentheses): 7.43 (1), 3.00 (3), 2.96 (2); at 70 'C: 7.47 (1), 3.02 (3), 2.98 (2); at 90 °C: 7.48 (1), 3.04

(3), 2.98 (2)). However, a small shoulder emerged at 6 26.6 off the main signal at 6 25.6 in the 11B N-MR

spectrum with the line sharpening that accompanied the temperature increase. The "1B NNIR spectrum

recorded in CDC13 at 20 'C exhibited a small shoulder at 6 25.1 off the main peak at 24.1, thus also

indicating the presence of isomers; only one signal at 3 23.9 (h,. = 300 Hz) was observed at -50 'C (in

CD2ClZ). This latter observation is clear evidence that even at low temperatures only species containing

three-coordinate boron are present. This is in contrast to the corresponding pyrazole derivatives, which

have been found to dimerize at lower temperatures (although not to a pyrazabole structure!). 13

The preceding results establish the existence of two isomers for 1, but both of which contain three-

coordinate boron only. Furthermore, the compounds do not dimerize at temperatures as low as -50 :C.

and they are not fluxional up to +80 'C, i.e., the boryl group does not shift from one nitrogen atom to

another.

The existence of ninfluxional isomers of I can best be explained by the presence of static isomers in

the starting material N--tr, nethvlsilv)-l.2,3-mriazole. Indeed, although the 2-isomer predominates. the

-V-



presence of the 1-isomer in the cited (commercial) reagent has been noted previously (whereas

N--{trimethylsilyl)benzouiazole was found to be the pure 1-isomer).- This suggests that electronic

factors render N-substituted 1,2,3-triazoles to be static. The lack of fluionality in the boron derivatives

of 1,2,3-triazole is in contrast to corresponding pyrazole and imidazole derivatives. 13 In this context it is

of interest to note that N-bonded silicon 617 and germanium 17 derivatives of pyrazole are also fluxional.

Surprisingly, N-bonded germanium derivatives of imidazole were found to be static 17 whereas those of

trigonal boron are fluxional. 13

As noted above, the triazolylboranes of type 1 do not dimerize at temperatures as low as -50 'C.

Since the corresponding pyrazole derivatives form dimers (although not of a pyrazabole structure) at

-40 °C,13 steric factors do not seem to play a role. Rather, these differences must also be explained by

electronic effects. On the other hand, the 11B chemical shifts of the monomeric l-pyrazolylboranes are

virtually identical to those of the monomeric N-triazolylboranes, suggesting very similar Lewis acidity

for the boron sites. Therefore, it is most likely that the two-coordinate nitrogen atoms of the

1,2,3-triazole ring of the N-triazolylboranes have less Lewis basicity as compared to that of the pyrazole

and imidazole rings in the corresponding boron derivatives.

The same process as illustrated in eq. I was also used for the preparation of l-triazolylboranes of

type 2 derived from 1,2,4-triazole. Compound 2a has previously been obtained (as an impure material)

from a condensation of 1,3-dimethyl-l,3,2-diazaboracyclohexane with 1,2,4-triazole. 3 Indeed, the latter

process has been repeated and pure 2a was obtained, but only after repeated distillations. The reflux

temperature of a neat reagent mixture was insufficient to provide for the formation of 2b in an analogous

procedure, but the latter compound was prepared by the reaction as illustrated in eq. 1.
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CH 3I
IN \ /N

(CHZ) n 8- N

NNI
CH3

2

a: n 3

b: n =2

Compoinds of both type 1 and type 2 are extremely sensitive to moisture and require handling

under strictly anhydrous conditions. The initial hydrolysis products are dibory oxides of type 3, which

have previously been prepared and characterized. 8

CH 3  CH 3I I

(OH ~ -)r --0 3 (CH2)n
N N

I I

CH 3  OH 3

3

At room temperature, the compounds of type 2 also exist as monomers only, as is evident from the

"iB NvIR data. The mom-temperature 'H and 13C NMR data, i.e., observation of two signals each for

the CH groups. indicate that Th:: boron is localized at N( 1) of Wbe tnazole ,intT, and Were is no evidence for

isomerism involving bonding of boron to N(4). However. when 2b was heated in toluene solution, the

(C)H NMR signals of the triazolyl moiety began to merge and collapsed to ai singlet at 70 C, although

the two signals of the diazaboracycloalkane ring were not affected. This observation can be interpreted

either by (most likely) a 1.2-shift of the boryl moiety, analogous to what has been observed for the

corresponding pyrazole derivatives, or by a 1,3-shift analogous to that of the corresponding
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imidazolylboranes. 13 On cooling of a solution of 2b in CD2 C12 to -50 °C, only minor positional changes

were observed in the IH NMR spectrum. The 11B NMR signal broadened (h,2 = 300 Hz at -50 "C) but

was not otherwise affected by the temperature change, exhibiting only one signal for three-coordinate

boron at 6 24.7. This is clear evidence that no dimerization occurs at the cited temperature, thus

contrasting the behavior of the corresponding pyrazole derivative.

The condensation of 1,3-diniethyl-l,3,2-diazaboracycloalkanes with a triazole was also used for

the preparation of the benzotriazole derivative 4a. and 4b was obtained by the reaction of

N-- trimethylsilyl)benzotriazole with 1,3-dimethyl-2--chloro---l,3,2-diazaboracyclopentane according to

eq 1.

CH 3-- N N-CH3

N

N \

4

a: n =3

b: n =2

For compounds of type 4 both 1H and 13C NMR spectral data indicated the presence of only the

N(l)-bonded isomer, which is in contrast to the situation encountered with 1. The regiospecificity of 4

involving only B-N(l) bonding, despite the fact that this may involve more steric crowding, is again

likely due to electronic factors: B-N(2) bonding would force the benzene ring into a quinonoid form.

thus resulting in a loss of aromatic delocalization energy. This same feature would also explain why the

N-trimethvlsilylated benzotriazole exists only as the 1-isomer.

It was also of interest to see if other dissimilarities exist between pyrazole and triazole derivatives of

boron. In analogy to the monomeric l-pyrazolylboranes. the boron atom of the corresponding N-

triazolylboranes has remaining Lewis acidity and can complex with free triazole. The resultant products
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contained the expected four-coordinate boron but were not uniform (as based on N"MR data) and no pure

compound could be isolated. Therefore, in analogy to recent work,"' (dimethylamino)borancs,

(CH3)2,,NBR2,, were reacted with one molar equivalent of 1 ,2,4-triazole (= Htz) to give an intermediate 1: 1

molar complex (5011B) = ca. 2.2). The latter was not isolated but was reacted in situ with Na(tz) to form

salts of the type Na[(tz),,BRj, (R = C2H5, 1/2 (C8H14) where (CgH 14)BH = 9-borabicyclo(3.3.1]nonane)

in good yield.

These salts behave analogous to the corresponding bis(l-pyrazolvl~borateS4 ,19 and were converted

to representative complexes, e.g-., RB(l±-tz)2Pd(,t--C 2CHCH2_), pyrazole analogues of which have been

described earlier.10 ',20 Thus, replacement of the pyrazole by t-iazole moieties in poly(l-pyrazolyl)borates

does not seem to affect the coordination behavior of the poly(tri azolyl)bo rate anions.
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