Joumal of Organometallic Chemistry 547 (1997) 71-77

New macrocyclic oligoboronates

Herbert Hopfl, Norberto Farfan *

Departamento de Quimica, Centro de Investigacion v de Estudios Avanzados del Instituto Politécnico Nacional, Apdo. Postal 14-730, 07000
Mexico. D.F., Mexico

Received 5 November 1996; received in revised form 21 February 1997

Abstract

Two new rocyclic oligob were prepared in easy one step syntheses from dialcohols and phenylb acid.
Reaction of 2,6-pyridi 1 gives a ic species, while 2-(salicylid ino)-1-hydroxyethane provides a cyck
Both compounds are characterized by using X-ray structural analyses. Possible applications in the lecular host-guest Y

are discussed. © 1997 Elsevier Science S.A.

Kevwords: Macrocyclic boron complexes; Self-assembly; Host—guest

1. Intreduction

In the last few years we have been interested in the
synthesis of bicyclic boron compounds derived from
diethanolamines [1,2], phenolamines [3,4), iminodiacetic
acid [S] and N-alkyl-N-(2-hydroxyethyDglycine [6).
especially in the study of the intramolecular N - B
coordination. Bicyclic boron compounds are under in-
vestigation with respect to a cytotoxic activity [7-9] and
could also have applications in a technique known as
boron neutron capture therapy (BNCT) used for the
treatment of certain brain tumors [10].

In contrast, the chemistry of macrocyclic oligo-
boronates has been little studied {11,12], although it can
be expected that their hydrolytic stability is increased in
comparison to trivalent macrocyclic borates [13].

Neutral macrocyclic receptors containing Lewis acid
boron atoms are under investigation as hosts for Lewis
bases and anions [l14-16]. Even tetracoordinated
boronates could be used in this sense, since the dative
N — B bond can be broken up by appropriate reagents
[17-19].

Rccently, the formation of macrocyclic cyclobis-
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boronates with incorporated saccharides has gained some
attention in the construction of allosteric devices [12].

In comparison to the interesting tetrameric species
obtained from dimethy! (1,2,3-triazol-1-yl)borane
derivatives [20,21], where the macrocyclic structure is
formed by coordinative N — B bonds, macrocyclic
oligoboronates are held together by covalent B-O bonds.

In the present contribution a synthetic strategy for the
formatior of new macrocyclic oligoboronates from ami-
nodialcchols and phenylb ic acid is reported
Thereby the structures of the tetrakisboronate 1 (Scheme
1) and the cyclobisb 2 (Sch 2) have been
confirmed by an X-ray structural analysis of single
crystals. It is important to note that neither structural
type has been reported to date, although they are similar
to the macrocyclic boronates cited carlier.

2. Results and discussion

Compound 1 is d by the d ion of
2,6-pyridinedimethanol with phenylboronic acid in ethyl
acetate (Scheme 1). The quantitative reaction (93%
yield) is performed at rcom temperature and is com-
pleted in 15 min. Normally, 2,6-pyridinedimethanol acts
as a tridentate monochelating ligand as has been shown
in a series of complexes with metal ions and
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Table 1

Atomic coordinates and isotropic thermal parameters for 1
Atom x/a x/b z/c UN(.&Z)
N(I 0.5175(5) 0.2903(5) 0.3823(5)  0.0647
N(28)  0.4309%(5) 0.4507(4) 0.1105(5)  0.0644
N(45)  0.8550(4) 0.5525(5) 0.3807(5)  0.0658
N(59) 0.6606(5) 0.1485(4) S.1157(4) £.0608
0o(8) 0.4650(5) 011114 0.3160(5)  0.0909
oan 0.4957(4) 0.4974(4) 0.3190(4) 0.0694
025)  031174) 6.4806(4) 0.1733(5)  0.0845
O34 0.7003(4) 0.4996(3) 0.1775(4)  0.0684
O42)  0.8366(5) 0.6752(4) 0.3156(5)  0.0975
O(51)  0.8075(4) 0.2885(4) 0.3170(4)  0.0668
0(62)  0.848%4) 0.186%4) 0.1804(4)  0.0801
O68)  9.4545(4) 0.1660(3) 0.1803(4)  0.0692
B9) 0.4328(8) 0.1786(7) 0.2674(8) 00716
B(18)  0.4305(8) 0.5213(7) 0.2264(8)  0.0736
B(35)  0.8186(7) 0.5646(7) 0.263%(8)  0.0733
B(52)  0.7859(7) 0.188%7) 0.2335(7) 00666
c(2) 0.574%(7) 0.2750(8) 0.4720(8)  0.0754
c(3) 0.6512(8) 0.356%(9) 0.5798(8)  0.0879
C4) 0.6716(7) 0.4548(8) 0.5929%7N 0.0904
C(5) 0.6121(6) 0.4698(6) 049847 0.0742
6y 0.5343(6) 0.3865(6) 0.3937(6) 0.0636
a7 0.5422(8) 0.1627(8) 0.4352(9)  0.0966
CGi0)  0.3081(T) 0.1725(6) 0.218%8)  0.0829
C(i  0.2326(8) 0.1453(8) 0.1088(9)  0.1149
c(12) 0.126(1) 0.140(1) 0.073(1) 0.1587
Ct3d) 0.090(1) 0.156(2) 0.143(2) 0.1599
C(i)  0.165(1) C.185(2) 0.250(2) 0.1632
cs) 027139 0.1917(9) 0.2897(9)  0.1273
C16) 0.4637(6) 0.3937(6) 0.2880(6) 0.0768
C(19)  04753%D) 0.6402%7) 0.27047) 00754
C(20) 057819 0.7056(7) 0.3667(8)  0.0927
c@2n - osis(h) 0.8097(9) 0.404(1) 0.1230
C(22)  0.548(Q2) 0.852(1) 0.336(2) 01411
C(23)  0.446(1) 0.792(1) 0.2542) 0.1294
C(24)  0.4098(8) 0.6866(8) 0.214909)  0.1064
C(26)  0.2490(6) 0.4087%(7) 0.0558(8)  0.0930
CQ27)  0.3277(6) 0.3897(6) 0.0206(7)  0.0726
Q29  0.5165(6) 0.4454(5) 0.0993(6)  0.0625
€(30) 0.4974(6) 0.3764(6) —0.0032(6) 0.0710
31 03917 0.3140(¢) —0.0957(6) 0.0801
(32) 03044(7) 0.3206(6) —0.0848(7)  0.0837
C(33)  0.6281(6) 0.5161(6) 0.2040(6)  0.0711
C(36) 0.89247) 0.5337(8) 0.2158(8) 1.0780
<an 0.9968(9) 0.6016(8) 0.2673(9) 0.1192
C(38) 1.058(1) 0.576(2) 0.223(2) 0.1488
C(39) 1.025¢2) 0.486(2) 0.132(2) 0.1370
Ca0;  0.92XD 0.418(1) 0.078(1) 0.1299
C4n 0.8508(7) 0.4425(8) 0.1203(9) 0.0983
C43) 0.8%05(7) 0.7264(6) 0.4350(8) 0.0973
C(44) 0.8930(6) 0.6456(6) 04704(8) 0.0779
C46)  0.8468(5) 0.4674(6) 0.3925(6)  0.0634
[eCY)) 0.8758(6) 0.4760(6) 0.4962(7) 0.0741
C(48)  0.9185(D 0.5721(8) 0.590%7)  0.0855
€(49) 0.92727) 0.6583(7) 0.5781(T) 0.0865
C(5m 0.8036(6) 0.3670(6) 0.2874(6) 0.0703
C(53) 0.8001(6) 0.1128(6) 0.285%7) 0.0711
C(59) 0.8278(7) 0.0280(8) 0.2462(8) 0.1011
C(55) 0.847(1) —0.0362(9) 0.295(1) 0.1309
C(56)  0.835(1) —0.018(H) 0.383(1) 0.1279
C(57)  0.8085(8) 0.065(1) €.4264(9)  0.1159
C(58) 0.7923(6) 0.1297(7) 0.3793(8) 0.0874
Clen? 0.6674(6) 0.1229(5) 0.0241(7) 0.0688

Table 1 (continued)

¥
Atom x/a y/b z/c

U &)

Cl61) 0.7833(7)  0.i394{6) 0.0600(7)
C(63) 0.5768(7)  0.0886(6)  —0.0841(7)
C(64) 0477%(7)  0.0876(6) —0.0967(6)
C(65) 0.4715(6)  0.1156(5)  —0.0018(6)
C(66) 0.5624(6)  0.1453(5) 0.1035(6)
C(67) 0.5618(6)  0.1751(5) 0.2096(6)

S(100)  0.1845(8)  0.8293(7) 0.2368(8)
s(ion*  0.180(1) 0.925(1) 0.301(1)
0(102)  0.229D 0.844(1) 0.340(1)
C(103)  0.214(1) 0.928(1) 0.218(1)
C(104) 0.048(2) 0.836(1) 0.212.2)

0.0841
0.0782
0.0789
0.0657
0.0600
0.0650
0.202(3)
0.293(6)°
0315(D°
0.265(8)"
0.287(8)"

Amm\ have an occupancy of 0.5000.
"Atoms are not refined anisotropically.
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Scheme 2. Synthesis of 2.
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organometallic compounds (see, for example, Refs.
[22,23]). In the case of the smaller boron atom only one
five-membered chelate is formed, so that the second
hydroxy group binds to another boron atom. The prefer-
ence for the formation of a cyclic structure instead of a
polymeric one seems to be highly favored due to the
stereochemistry around the boron atoms (Tables 1-4).
From Fig. 1 it can be seen that the overall structure is
formed by four boronate subunits. The tetrahedral envi-
ronment of the boron atom and the planarity of the
ligand with the collinearity of its primary bonds (Table
3) dictate the tetrameric macrocyclic structure forma-
tion. The angles between the four boronate moieties are
nearly perpendicular to each other (Table 4). The con-

Table 2
Selected bond lengths, bond angles and torsion angles for 1

figuration of the boron atoms is alternate so that S,
symmetry could be expected for the macrocycle. Actu-
ally the point group is only pseudo S, due to two
effects. The first one is the presence of a solvent
molecule (DMSO) in the crystal lattice, which alters the
geometry of the nearest boronate unit (around B9); the
N - B bond length is shorter and the O-B-N bond
angle is larger (Table 2). The second one is the distinct
torsion of the phenyl groups at the boron atoms (Table
2). The cavity of the structure can be estimated by the
distance between twb neighboring boron atoms with an
average value of 5.42 A.

Under the conditions described, the reaction is fast
and selective. It can be assumed that only the diastere-

Bond lengths (A)

N(1)-B(9) LoD
N(45)-B(35) 1.68(1)
N(28)-B(18) 1.675(9)
N(59)-B(52) 1.676(9)
O(8)-B(9) 1.455(9)
0(25)-B(18) L47(1)
Bond angles (°)

B(9)-N(1)-C(Q2) 109.1(7)
B(18)-N(28)-C(27) 110.0(6)
B(35)-N(45)-C(44) 109.2(7)
B(52)-N(59)-C(60) 199.5(6)
B(9)-0(8»-C(7) 114.5(7)
B(18)-0(25)-C(26) 115.6(6)
B(35)-0(42)-C(43) 113.8(6)
B(52)-0(62)-C(61) 114.7(6)
N(1)-B(9)-0(8) 99.3(6)
N(28)-B(i8)-0(25) 97.5(6)
N(45)-B(35)-0(42) 97.6(6)
N(59)-B(52)-0(62) 97.5(5)
N(1)-C(2)-C(7) 110.4(8)
N(28)-C(27)-C(26) 109.7(7)
N(45)-C(44)-C(43) 110.48)
N(59)-C(60)-C(61) 119.0(7)
Torsion angles (°)

N(1-B(9)-C(10)-C(11) 128.54
N(1)-B(9)--C(10)-C(15) -54.01
O(8)-B(9)-C(10)-C(11) -120.27
O(8)-B(9)-CO10)-C(15) 57.17
C(24)-C(19)-B(18)-N(28) 71.67
C(29)-C(19)-B(18)-0(25) -31.20
C(20)-C(19)-B(18)-N(28) - 104.73
C(20)-C(19)-B(18)-0(25) 146.40

C(37)-C(36)-B(35)-0(42) 3137

C(37)-C(36)-B(35)-N(45) -78.79
C(41)-C(36)-B(35)-0(42) — 14591
C(41)-C(36)-B(35)-N(45) 103.94
C(54)-C(53)-B(52)-0(62) —-2438

C(54)-C(53)-B(52)-N(59) 84.84
C(58)-C(53)-B(52)-0(62) 151.53
C(58)-C(53)-B(52)-N(59) -99.25

O(42)-B(35) [BY0)]

0(62)-B(52) 1L470(9)
0(17)-B(18) 14299
0(34)-B(35) 1.435(9
O(51)-B(52) 1.420(9)
0(68)-B(9) LD
O8)-C(N-C(2) 106.5(7)
0(251-C26)-C(27) 107.0(6)
0(42;-C43)-C(+) 106.97)
01623-C(61)-C(60) 107.1(6)
O(8)-B(9)-0(68) n3.nm
O(17)-B(18)-0(25) H5 K
0(34)-B(35)-0(42) 114.5(D
0O(51)- B(52)-0(62) 4.
0(68)-B(9)-C(10) 109.2(7)
0(17)-B(18)-C(19) 11047
O(34)-B(35)-C(36) 109.6(7)
O(51)-B(52)-C(53) 109.9(7)
N(1)-B(9)-0(68) 137D
N(28)-R(18)-0(17) 108.2(6)
N(45)-B(35)-0(34) 107.8(6)
N(59)-B(52)-0(51} 108.9(6)

“A positive rotation is anti-clockwise from atom 1. when viewed from atom 3 to atom 2.
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Fig. 1. Crystal st

omer observed in the crystal structure analysis (SRSR)
is obtained in high yield. Together with the fact that
condensation reactions are based on equilibria, a self
assembly reaction type can be proposed [24] (for a
recent review of this topic, see Ref. [25]). Self-assembly
is the spontaneous association of different components
to form a complex. highly ordered macromolecular or

Table 3
Deviations from the boronate mean planes in 1

Aom  AA)  Aom  MA) Aom  MA) Aom  MA)

Plane 1 Plane 2° Plane 34 Plane 4¢

N(b) 0.000 N(28) —0004 N@45) 0003 NG59) 0005
) 0014 C(29) 0009 C(46) 0012 C(63) 0.022
C(3) -0017 C(30) -0.005 C(47) —0017 Cle4) —0.009
C4) 0007 C(31) -0.003 C(48) 0.007 C(65) -0.006
c5) 4,007 C(32) 0007 C(49)  0.007 C(66)  0.008
C6) -—0011 C27) —-0005 C(44) —0.013 C(6O) -0.020
Deviations from the mean planes (A)

(«\)) 0057 C(26) —0.050 C(43) -—-0070 C(61) —0.117
o) 0.133 0(25) ~-0.143 0(42) -0.245 O(62) —0.295
B(9) 0020 B(18) -0.089 B(35) —0002 B(52) —0088

“Plane 1, 14.45091X — 1.52010Y —9.34943Z = 3463, plne 2,
—0.20754X + 14.26988Y — 9.42824Z = 5.304. plane 3. 14.38461 X
—2.06331Y —4.13601 Z=9.851, plane 4, —0.09938X — 14.60381Y
3318Z= —1.737. X. Y. Z are ornthogonat coordinates w.r.t.
axes a. b, ¢ 75 A is the deviation from planes.

"Plane 1 is calculated between N(1), C(2) until C(6).

“Plane 2 is calculated between N(28), C(27), C(29) until C(32).
SPlane 3 is calculated between N(45), C(44), C(46) until C(49).
“Plane 4 is calculated between N(59), C(60), C(63) unti! C(66).

ructure of 1.

supramolecular building that is favored thermodynami-
cally [26].

In a similar manner a dimeric macrocycle has been
synthesized. Compound 2 is formed by the condensa-
tion of 2-(salicylideneamino)-1-hydroxyethane
(H,SALAHE) with phenylboronic acid (Scheme 2).
This reaction provides the highest yields (71%) in ben-
zene, when a Dean Stark trap is used to separate the
water formed during the condensation. Again, the
monomer is not formed during this reaction as could be
expected in analogy to a series of metal complexes,
where H,SALAHE acts as a tridentate monochelating
ligand (see, for example, Refs. [27,28]). Fig. 2 shows
the crystal structure of compound 2 (Tables 5-7), a
dimer. The molecule consisis of two nearly planar
boronate subunits (Table 7). This planarity and the
required tetrahedral boron environment are responsible
for the preferred dimerization of the compound, with a

Table 4

Dihedral angles between the boronate mean planes in 1
Planes* Dihedrat angle ()"

I and 2 87.15

2aund 3 96.08

3and 4 90.92

4and 1 88.64

“Planes are described in Table 3.
"The dihedral angle between the normals to the planes.
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Table 6
Selected bond lengths, bond angles and torsion angles for 2

Bond lengths (A)

O(D-R) 1492(3) O(i)-B(2) 1.4533)
B(2)-N(3) 1.624(3) B(2)-C(14) 1.601(3)
N(3)-C(3) 1.291(3) C(4)-C(5) 1.4273)
o(1)-C(6) 1.3323) 0(1D-C(12) 1.41203)
N(3)-C(13) 1.477(3)

Bond angles (°)

B(2)-0(1)-C(6) 126.5(2) B(2)-O(11)-C(12) 118.7(2)
Oo(h-B(2-0(11) 11L6(2) O(1)-B(2)-N(3)  106.5(2)
0(1)-B(2)-N(3) 109.0(2) O(1)-B(2)-C(14)  109.4(2)
O(11)-B(2)-C(14) 111.9(2) NG)M-B(2)-C(14) 108.1(2)
B(2)-N(3)-C(4) 122.4(2) B(2)-N(3)-C(13) 119.4(2)
C(@)-N(3)-C(13) 118.2(2) NG3)-C4)-C(5) 122.8()
C(4)-C(5)-C(6) 119.42) O(1)-C(6)-C(5)  120.4(2)
O(11-C(12)-C(13) 109.6(2) N(3)-C(13)-C(12) 113.0(2)
B(2)-C(14)-C(15) 123.1Q2)  B(2)-C(14)-C(19) 121.3(2)

Torsion angles °)*
B(2)-N(3)-C(13)-C(12) 62.23
B(2)-NG)-C(4)-C(5) ~3.74
B(2)-0(1)-C(6)-C(5) 12.68
B(2)-0(11)-C(12)-C(13) —165.18
N(3)-B(2)-0(1)-C(6) -17.090
N(3)-B(2)-0(11)-C(12) 6044
N(3)-C(13)-C(12)-0(11) -58.'4
N(3)-C(4)-C(5)-C(6) -3.09
O(1)-B(2)-N(3)-C(4) 1238
O(1)-B(2)-N(3)-C(13)  -169.09
tridentate chelation around the boron atom being too OD-B2)-0(11)-C(12)  -56.99
strained. The macrocyclic structure is based on a ten- gl;:g:gtgf;:gﬁ) ;g‘gg
membered heterocyclic ring in a boat-chair-boat con- C@-NGLBQ)-O(11) 10824
formation. The molecule is symmetric with an inversion C()-N(3)-C(13)-C(12) 116.36
center and belongs to the C; point group. Interestingly. C(5)-C(4)-N(3)-C(13)  177.72
the. distance of 2.43 A between one of the hydrogen C“')“')‘”‘B‘_Z,)‘C““) ‘0'33;71
atoms of the OCH, group and the opposite oxygen S?E?{,}if&}}g&m :7;’;’]
atom is below the sum of the van der Waals radii (the CU4)-BR)-NGI-C(1P) - 51.60
sum of the van der Waals radii of oxygen and hydrogen O(11)-B(-N(3)-C(13)  70.29

Fig. 2. Crystal structure of 2.

“A positive rotation is anti-clockwise from atom 1. when viewed
from atom 3 to atom 2.

Table 5

Atomic i and i pic thermal p for 2

Atom x/a y/b /e U (A) Table 7

o) —0.1195(2)  —0.0688(2) 0.1414(2)  0.0473 Deviations from the boronate mean plane in 2*
oan 0.0447(2) 0.1036(2) 0404102} 0.0410 R
B2)  —043584)  000583)  0.2926(3) 00391 Atom Ka)
N(3) —0.2535(3)  —0.1594(2) 0.3150(2)  0.0386 Plane 1

C(4) -0.2864(3)  —0.3187(3) 0.2258(3)  0.0456 C(5) -0.002

(s —02321(3)  —0.3644(3) 0.0957(3)  0.0441 C(6) 0.008

C(6) —0.1473(3) —0.2340(3) 0.0579(2)  0.0430 on —0.005

c(n —-0.0968(4)  —0.2772(4) -0.0702(3)  0.0539 C(8) -0.002

Cc(®) —-0.1359(5)  —0.4515(5) -0.1590(3) 0.0599 C(9 0.008

[o0)) —0.2214(5) —0.5809(4) —0.1242(4)  0.0593 c(10) —0.005

C(10)  —02685(4) —0.54013)  0.0023(3) 0.0557 Deviations from the mean plane (A)

cu 0.1660(4)  001923)  04104(3) 0.0425 pan) 0037

c13)  -032233)  —-0.1278(3) 0.4434(3)  0.0453 N@G3) 0.024

C(14)  —0.2541(3) 0.1218(3) 0.3020(2)  0.0387 o) 0.070

C(15)  —0.1978(4) 0.2886(3) 0.4173(3)  0.0482 B(2) —-0.129

C(16)  —0.3060(4) 0.3836(3) 0.4233(3)  0.0545

C(17)  —-04734(4) 0.3153(4) 0.3173(3)  0.0530 “Plane 1. —6.77010X +3.39794Y —3.71838Z= -0.020: X, Y, Z
Cc(18)  -0.5339%(4) 0.1511(4) 0.2007(3)  0.0567 are orthogonal coordinates w.r.t. axes a. b, ¢*: A is the deviation
C(19)  -04242(4) 0.0585(3) 0.1952(3)  0.0502 irom the plane.

"Plane | is calculated between C(S) until C(10).
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is 2.70 A [29]) ndicating a transannular interaction (Fig.
2).

3. Conclusions

The above discussion has shown that macrocyclic
oligoboronates can easily be formed. when aminodial-
coholic ligands of appropriate geometry are present. A
key point is the formation of a dative N — B bond
providing rigidity to the structure.

As already mentioned in the introduction, the present
macrocylic compounds could serve as receptors for
Lewis bases and even anionic moiecules, if the dative
N — B bond is broken, so that the Lewis acidity of the
boron atom can be exploited. In the case of an applica-
tion as anionic host the nitrogen atom could be trans-
formed to an ammonium ion, 5o that the overall host—
guest moiecule would be neutral.

Up to now the host—guest chemistry of compounds }
and 2 has not been carried out due to their insolubility.
Therefore the introduction of functional groups into the
ligands is underway in order to undertake further stud-
1es.

4. Experimental

All reagents were used as received from cormercial
suppliers. H,SALAHE (2-(salicylideneamino)-1-hy-
droxyethane) was prepared by refluxing equimolar
quantities of ethanolamine and salicylaldehyde in ben-
zene for 30 min. The solvent and the water formed
during the reaction were removed by a Dean Stark trap
to yield a vellow oil that was used without further
purification.

Elemental microanalyses were performed by Oneida
Research Services. Whitesboro. NY 13492.

Data for the X-ray crystal structure determination of
1 and 2 were collected by an Earaf Nonius CAD4
diffractometer. A(MoK a) = 0.71069¢ A, monochro-
mator: graphite, T = 293 K. w~-28 scan, range 2° < § <
26°.

4.1. Preparation of 4,14,24,34-tetraphenyl-[3.5,13,15,
23,25.33.35loctuoxal 41,4243, 44 tetraazal4.14.24.34]-
tetraborapentacyelol31.3.1.17" 1721 P73 jdotria-
conta-1 (41),7, 9.11(42),17.19.21(43),27,29.31(44),37,
39-dodecaenel1}

A soluticn of phenylboronic acid (0.4 mg. 3.6
mmol) in ethyl acetate was added to a solution of
2.6-pyridinedimethanol (0.50 mg. 3.60 mmol) in ethyl
acetate. The combined solutions were stirred and after a
few seconds a white precipitate formed. The solid was

collected by filtration, washed with small amounts of
ethyl acetate and dried. The product is insoluble in all
common solvents. Yield: 93%. M.p. 278°C (dec.). IR
(KBr) B(cm™'): 3068 (C-H,,,). 2928 (C-H, ).
1654, 1646 (C = N), 1636, 1622 (C = N. C =), 1252,
1196, 1090 (B-C. B--O, C-0), 826, 790. 746. 704, 668
(C=H )

Elemental anzlysis: calc.: C, 69.38, H, 537. N,
6.22%. found: C. 68.01. H. 5.26. N. 5.81%.

4.2. X-ray crystallography of 1

A small amount of compound 1 was heated in DMSO
and cooled slowly. whereupon suitable crystals for X-ray
diffraction were formed.

Crystal data: Colorless cubic crystals of compound 1.
CqH 4 B,N,O, - DMSO (M =978.34 g mol '), crys-
tallize in ihe triclinic spacegroup Pl (no. 2). crystal
dimensions 0.25 X 0.25 X 0.30 mm*, « = 14.757(1), b
=14.949(1). ¢=151121) A, a=112.03i(3), g=
117.998(5), y=96.325(5F. V=2556.4(3) A’ by least
squares refinement on diffractometer angles for 24 auto-
matically centered reflections, Z=2, p_,., =135
Mgm™*. u=0.09 mm™'. A total of 10427 reflections
was measured, of which 10013 were independent and of
these 3134 were considered observed [F> 30 (F)],
absorption correction was not necessary (C,,, o =
0.963 /0.969), corrections were made for Loreniz and
polarization effects. Solution and refinement: direct
methods (SHELXS-86) for structure solution. Non-hy-
drogen atoms were refined anisotropically, hydrogen
atoms were calculated and refined with an overall
isotropic thermal parameter. The disordered DMSO
molecule was only refined isotropically (CRYSTALS,
version 9, 1994). R=0.060. R, =0.053 from 3134
reflections with F > 3¢ (F) for 635 variables against
|Fl, w=1/a? (F), s =3.04. Largest residual electron
density peak /hole in the final difference map: p,,,, =
043, p,.,= —0.36 ¢/A’, max A/ shift 0.098.

4.3. Preparation of 2,11-diphenyldibenzolh.ql(7.161di-
iminol 1,3,10.12]t-traoxal 2, 11 Jdiboracyclooctadecane
(2)

A solution of phenylboronic acid (0.37 mg, 3.00
mmol) in benzene was added to a soiution of 2-(sali-
cylids ino)-1-hydroxyeth: (H,SALAHE) (0.50
mg. 3.00 mmol) in 5 ml of benzene. The combin :d
solutions were heated to reflux. After 15 min a yellow
precipitate formed. The reaction was completed by wa-
ter separation with a Dean Stark trap. The solid was
collected by filtration, washed with a small amount of
benzene and dried. The yellow product is insoluble in
ail common solvenis. Yield: 71%. M.p. > 300°C (dec.);
IR (KBr) #(cm™'): 3044 (C-H_,. ), 2564, 2032 (C-

arom.
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H_jipn ). 1640 (C =N), 1560 (C =N, C =C), 1314 (C-

Opncnory)» 1200, 1138, 1124, 1110 (B-O, B-C. C-

O,con ) 756, 748, 740, 712, 652 (C-H,,,.)

Elemental analysis: calc.: C, 71.75, H. 5.62, N,
5.58% found: C. 69.08, H, 5.42, N. 5.45%.

4.4. X-ray ervstallographs of 2

Crystals suitable for X-ray diffraction were obtained,
when the reaction was performed in a sma!! amount of
at room te| without stirring.

Crystal data: Yellow cubic crystals of compound 2,
C3HaxB,N,O; (M =502.18 g mol™'), ciistailize in
the triclinic spacegroup P1 (no. 2). crystal dimensions
02x04x04 mm a=79161(4). b=19.0827%8). ¢

=1036325) A, a=112 828(7), B=99.082(5) y=
108.194(6)°. V = 618.42(8) A’ by least squares refine-
mem on diffractometer angles for 24 automatically cen-
tered reflections, Z =1 (the molecule is located at an
inversion center), p..,= 140 Mgm™, pu =009
mm~'. A total of 3160 reflections was measured, of
which 2976 were independent and of these 1639 were
considered observed [F > 3a(F)], absorption correc-
tion was not necessary (C,,;, . = 0.966/0.983), cor-
rections were made for Lorentz and polarization effects.
Sol and refi direct hods (SHELXS-86)
for structure solution. Non hydrogen atoms were refined
anisotropically. Hydrogen atoms were located from the
difference Fourier map and refined with an overall
isotropic thermal parameter {CRYSTALS. version 9,
i994). R=0.040, R, =0.035 from 1539 reflections
with F> 30 (F) for 216 variables against |F|. w=
1/0? (F), s=287. Largest residual electron density
peak/hole in the final difference map: p,,, =0.20.
Pin=—0.14 ¢/A’. max A/a shift 0.01.

dichl
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