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Characterisation of the compounds

Boron derivatives

Boron difluoride pB-diketonate complexes of the type [BF,];(rn/m); n = m = 12, 14,
16,18 (1-4); n =12, m = 14, 16, 18 (5-7)

[BF:]1,2(12/12) (1): yellow solid (68%). Mp 60 °C. Elemental analysis: Found: C, 74.6;
H, 9.8%. Cs51Hg;BF,05 requires C, 74.3; H, 10.1%. vy (solid)/cm™: 2922vs, 2851vs
v(C-H), 1607s v(C=C), 1550vs v(C=0), 1387m v(B-O), 1039s v(B-F). 6y (300 MHz;
CDCls; Me,Si)/ppm: 0.88 (9 H, t, 3J 6.6, CH3;), 1.26-1.48 (54 H, m, CH,), 1.80 (6 H, q,
CH,), 4.01 (4 H, t,3J 6.5, OCH,), 4.07 (2 H, t,3J 6.5, OCH,), 6.71 (1 H, t, “J 2.1, H4"’),
7.00 (2 H, AA’XX’ system, N 9.0, H3’ and H5”), 7.03 (1 H, s, H2), 7.19 (2 H, d, 4/ 2.1,
H2’’> and H6”’), 8.12 (2 H, AA’ XX’ system, N 9.0, H2’ and H6).

[BF:]12(14/14) (2): yellow solid (62%). Mp 72 °C. Elemental analysis: Found: C, 74.8;
H, 10.0%. Cs;HosBF,05 requires C, 75.3; H, 10.5%. vpax(solid)/cm': 2922vs, 2849vs
v(C-H), 1606s v(C=C), 1548vs v(C=0), 1390m v(B-0O), 1036s v(B-F). 6y (300 MHz;
CDCl;; Me,Si)/ppm: 0.88 (9 H, t, 3/ 6.7, CH3), 1.26-1.48 (66 H, m, CH;), 1.80 (6 H, m,
CH,), 4.00 (4 H, t,3J 6.5, OCH,), 4.06 (2 H, t, %/ 6.5, OCH,), 6.70 (1 H, t, “J 2.1, H4"’),
6.98 (2 H, AA’XX’ system, N 9.0, H3’ and H5’), 7.02 (1 H, s, H2), 7.17 (2 H, d, J 2.1,
H2’> and H6"’), 8.10 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).



[BF:]1,2(16/16) (3): yellow solid (70%). Mp 80 °C. Elemental analysis: Found: C, 76.6;
H, 10.5%. C43H;¢;BF,05 requires C, 76.2; H, 10.8%. viyax(solid)/cm': 2922vs, 2849vs
v(C-H), 1607s v(C=C), 1549vs v(C=0), 1387m v(B-0), 1038s v(B-F). 6y (300 MHz;
CDCls; MeySi)/ppm: 0.88 (9 H, t, 3J 6.6, CH3), 1.26-1.48 (78 H, m, CH,), 1.80 (6 H, m,
CH,), 4.01 (4 H, t,3J 6.6, OCH,), 4.08 (2 H, t, 3J 6.6, OCH,), 6.72 (1 H, t, %J 2.1, H4""),
7.00 (2 H, AA’XX system, N 9.0, H3’ and H5”), 7.03 (1 H, s, H2), 7.20 (2 H, d, 4/ 2.1,
H2’> and H6”’), 8.13 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).

[BF:]1,2(18/18) (4): yellow solid (67%). Mp 80 °C. Elemental analysis: Found: C, 75.9;
H, 10.5%. CgH;19BF,05(CH,Cly)025 requires C, 75.7; H, 10.9%. vpax(solid)/cm:!:
2920vs, 2850vs v(C-H), 1608s v(C=C), 1551vs v(C=0), 1382m v(B-0), 1037s v(B-F).
31 (300 MHz; CDCls; Me,Si)/ppm: 0.88 (9 H, t, 3J 6.7, CH3), 1.26-1.48 (90 H, m, CH,),
1.80 (6 H, m, CH»), 4.00 (4 H, t, 3/ 6.5, OCH,), 4.07 (2 H, t, 3J 6.6, OCH,), 6.71 (1 H, t,
“J2.1, H4”’), 7.00 (2 H, AA’XX’ system, N 9.0, H3” and H5’), 7.03 (1 H, s, H2), 7.19
(2H,d,%J2.1,H2”” and H6"’), 8.13 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).

[BF:]12(12/14) (5): yellow viscous solid (68%). Mp 64 °C. Elemental analysis: Found:
C, 72.7; H, 9.7%. CssHoBF,05(CH,Cl,), 5 requires C, 72.2; H, 10.0%. vpa(solid)/cm:
2918vs, 2850vs v(C-H), 1607s vw(C=C), 1563vs v(C=0), 1377m w(B-0), 1050s v(B-F).
du (300 MHz; CDCls; Me,Si)/ppm: 0.88 (9 H, t, 3J 6.6, CH3), 1.26-1.48 (62 H, m, CH,),
1.80 (6 H, m, CH,), 4.01 (4 H, t,%J 6.5, OCH,), 4.08 (2 H, t,3/ 6.5, OCH,), 6.72 (1 H, t,
“J 2.1, H4’), 7.00 (2 H, AA’XX’ system, N 9.0, H3” and H5), 7.03 (1 H, s, H2), 7.20
(2H,d,%J2.1,H2”” and H6"’), 8.13 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).

[BF:]1,2(12/16) (6): yellow solid (65%). Mp 72 °C. Elemental analysis: Found: C, 75.4;
H, 10.2%. CsoHgoBF,05 requires C, 75.6; H, 10.6%. vyax(solid)/cm: 2919vs, 2849vs
v(C-H), 1607s v(C=C), 1543vs v(C=0), 1389m v(B-0), 1026s v(B-F). 6y (300 MHz;
CDCls; MeySi)/ppm: 0.88 (9 H, t, 3J 6.6, CH3), 1.26-1.48 (70 H, m, CH,), 1.80 (6 H, m,
CH,), 4.01 (4 H, t,3J 6.5, OCH,), 4.07 (2 H, t, J 6.5, OCH,), 6.72 (1 H, t, 4/ 2.1, H4""),
7.00 (2 H, AA’XX system, N 9.0, H3” and H5”), 7.03 (1 H, s, H2), 7.20 (2 H, d, 4/ 2.1,
H2’’ and H6”’), 8.13 (2 H, AA’XX system, N 9.0, H2’ and H6”).

[BF:]1,2(12/18) (7): yellow viscous solid (53%). Mp 62 °C. Elemental analysis: Found:
C, 76.6; H, 10.4%. C¢3H 07;BF,05 requires C, 76.2; H, 10.9%. viax(solid)/cm™': 2919vs,
2849vs v(C-H), 1606s v(C=C), 1552vs v(C=0), 1389m v(B-0), 1022s v(B-F). 6y (300



MHz; CDCls; Me,Si)/ppm: 0.88 (9 H, t, 3J 6.6, CHs), 1.26-1.48 (78 H, m, CH,), 1.80 (6
H, m, CH,), 4.01 (4 H, t, 37 6.5, OCH,), 4.08 (2 H, t, 7 6.5, OCH,), 6.72 (1 H, t, “J 2.1,
H4>), 7.00 (2 H, AA’XX’ system, N 9.0, H3’ and H5"), 7.03 (1 H, s, H2), 7.20 2 H, d,
472.1,H2"" and H6™), 8.13 (2 H, AA’XX’ system, N 9.0, H2’ and H6").

Boron difluoride pB-diketonate complexes of the type [BF,];3(n/m); n = m = 12, 14,
16,18 8-11); n =12, m = 14, 16, 18 (12-14)

[BF]13(12/12) (8): yellow solid (36%). Mp 50 °C. Elemental analysis: Found: C, 74.9;
H, 10.2%. Cg3H;¢;BF,04 requires C, 75.0; H, 10.7%. vpax(solid)/cm™: 2921vs, 2852vs
v(C-H), 1606s v(C=C), 1564vs v(C=0), 1380m v(B-0O), 1033s w(B-F). 6y (300 MHz;
CDCl;; Me,Si)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.27-1.48 (71 H, m, CH,), 1.71-1.89 (8
H, m, CH,), 4.04 (6 H, t, °J 6.4, OCH,), 4.09 (2 H, t, 3J 6.5, OCH,), 6.94 (2 H, AA’XX’
system, N 9.0, H3* and H5”), 6.96 (1 H, s, H2), 7.24 (2 H, s, H2’ and H6""), 8.04 (2 H,
AA’XX’ system, N 9.0, H2’ and H6”).

[BF:]13(14/14) (9): yellow solid (70%). Mp 62 °C. Elemental analysis: Found: C, 75.9;
H, 10.6%. C;;H,3BF,04 requires C, 76.0; H, 11.0%. vya(solid)/cm': 2920vs, 2851vs
v(C-H), 1607s v(C=C), 1564vs v(C=0), 1381m v(B-0), 1033s v(B-F). 6y (300 MHz;
CDCls; MeySi)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.26-1.48 (88 H, m, CH;), 1.71-1.89 (8
H, m, CH,), 4.06 (4 H, t, 3J 6.4, OCH,), 4.07 (2 H, t, 3J 6.5, OCH,), 4.09 (2 H, t, 3J 6.5,
OCH,), 6.96 (1 H, s, H2), 7.01 (2 H, AA’XX’ system, N 9.0, H3” and H5’), 7.30 (2 H, s,
H2’’ and H6”’), 8.12 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).

[BF:]1,3(16/16) (10): yellow solid (65%). Mp 74 °C. Elemental analysis: Found: C, 77.3;
H, 10.8%. C;9H1390BF,04 requires C, 76.9; H, 11.3%. vyax(solid)/cm': 2919vs, 2850vs
v(C-H), 1606s v(C=C), 1563vs v(C=0), 1380m v(B-O), 1034s v(B-F). 6y (300 MHz;
CDCls; MeySi)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.26-1.48 (104 H, m, CH,), 1.73-1.87
(8 H, m, CHy), 4.05 (6 H, t, 6.3, OCH,), 4.09 (2 H, t, 3 6.5, OCH,), 6.96 (1 H, s, H2),
6.98 (2 H, AA’XX’ system, N 9.0, H3’ and H5”), 7.30 (2 H, s, H2’” and H6"), 8.09 (2
H, AA’XX’ system, N 9.0, H2’ and H6).

[BF,]:3(18/18) (11): yellow solid (64%). Mp 77 °C. Elemental analysis: Found: C, 78.4;
H, 11.2%. CgsH51BF,0¢4 requires C, 77.7; H, 11.6%. vpax(solid)/cm™: 2919vs, 2850vs
v(C-H), 1606s v(C=C), 1564vs v(C=0), 1380m v(B-O), 1034s v(B-F). 6y (300 MHz;
CDCl;; MeySi)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.25-1.48 (116 H, m, CH,), 1.71-1.87



(8 H, m, CH,), 4.06 (4 H, t, 3J 6.4, OCH,), 4.07 (2 H, t, J 6.5, OCH,), 4.10 (2 H, t, 3J
6.5, OCH,), 6.96 (1 H, s, H2), 7.00 (2 H, AA’XX’ system, N 9.0, H3’ and H5"), 7.30 (2
H, s, H2’’ and H6°"), 8.11 (2 H, AA’XX’ system, N 9.0, H2” and H6").

[BF:]13(12/14) (12): yellow solid (66%). Mp 60 °C. Elemental analysis: Found: C, 72.6;
H, 10.2%. CgH;19BF,04(CH,Cly)075 requires C, 72.4; H, 10.5%. vpax(solid)/cm:!:
2917vs, 2849vs v(C-H), 1606s v(C=C), 1556vs v(C=0), 1379m v(B-0O), 1029s v(B-F).
du (300 MHz; CDCls; MeySi)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.26-1.48 (84 H, m,
CH,), 1.73-1.87 (8 H, m, CH,), 4.06 (4 H, t, 3J 6.4, OCH,), 4.07 (2 H, t, 3J 6.4, OCH,),
4.10 (2 H, t, 3J 6.4, OCH,), 6.96 (1 H, s, H2), 7.01 (2 H, AA’XX’ system, N 9.0, H3’
and H5’), 7.31 (2 H, s, H2”> and H6’’), 8.11 (2 H, AA’XX’ system, N 9.0, H2’ and
H6).

[BF:]1,3(12/16) (13): yellow solid (69%). Mp 70 °C. Elemental analysis: Found: C, 76.9;
H, 10.9%. C;5sH;3;BF,04 requires C, 76.5; H, 11.2%. vipa(solid)/cm™: 2918vs, 2850vs
v(C-H), 1605s v(C=C), 1555vs v(C=0), 1384m v(B-0O), 1026s v(B-F). 6y (300 MHz;
CDCls; Me,Si)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.26-1.48 (96 H, m, CH,), 1.78-1.89 (8
H, m, CH,), 4.06 (4 H, t, 3J 6.4, OCH,), 4.07 (2 H, t, 3J 6.4, OCH,), 4.10 2 H, t, 3J 6.4,
OCH,), 6.96 (1 H, s, H2), 7.01 (2 H, AA’XX’ system, N 9.0, H3’ and H5’), 7.31 (2 H, s,
H2’> and H6”’), 8.11 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).

[BF:]13(12/18) (14): yellow solid (56%). Mp 65 °C. Elemental analysis: Found: C, 75.7;
H, 10.7%. Cg;H43BF,04(CH,Cly)g0s requires C, 76.0; H, 11.2%. vya(solid)/cm™:
2919vs, 2850vs v(C-H), 1606s v(C=C), 1557vs v(C=0), 1373m v(B-0), 1043s v(B-F).
du (300 MHz; CDCl;; Me,Si)/ppm: 0.88 (12 H, t, 3J 6.6, CH3), 1.26-1.48 (108 H, m,
CH,), 1.79-1.87 (8 H, m, CH,), 4.05 (6 H, t, 3J 6.4, OCH,), 4.10 (2 H, t, 3J 6.5, OCH,),
6.96 (1 H, s, H2), 7.01 (2 H, AA’XX’ system, N 9.0, H3’ and H5’), 7.30 (2 H, s, H2”’
and H6”’), 8.11 (2 H, AA’XX’ system, N 9.0, H2’ and H6”).

Boron difluoride pB-diketonate complexes of the type [BF,],3(n/m); n = m = 12, 14,
16, 18 (15-18); n =12, m = 14, 16, 18 (19-21); n = 14, m = 12, 16, 18 (22-24); n = 16,
m=12, 14, 18 (25-27)

Melting points of the compounds exhibiting liquid crystal behaviour at room

temperature are omitted (see Table 4).



[BF:],3(12/12) (15): dark yellow viscous solid (48%). Mp 45 °C. Elemental analysis:
Found: C, 75.5; H, 10.6%. C;sH;3;BF,0; requires C, 75.5; H, 11.0%. vyax(solid)/cm:
2918vs, 2851vs v(C-H), 1607s v(C=C), 1555vs v(C=0), 1373m v(B-0), 1061s v(B-F).
du (300 MHz; CDCls; MeySi)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.26-1.47 (90 H, m,
CH,), 1.71-1.95 (10 H, m, CH,), 4.02 (4 H, t, 3/ 6.5, OCH,;), 4.07 (4 H, t, 3J 6.5, OCH,),
4.12 (2 H,t,3J6.5, OCH,), 6.74 (1 H, t, “J 2.1, H4*), 6.99 (1 H, s, H2), 7.21 2 H, d, *J
2.1,H2’ and H6), 7.33 (2 H, s, H2’* and H6").

[BF:],3(14/14) (16): dark yellow viscous solid (54%). Mp 48 °C. Elemental analysis:
Found: C, 76.3; H, 11.0%. CgsH;5;BF,07 requires C, 76.5; H, 11.4%. vpax(solid)/cm!:
2917vs, 2850vs v(C-H), 1607s v(C=C), 1556vs v(C=0), 1372m v(B-0O), 1066s v(B-F).
du (300 MHz; CDCls; Me,Si)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.26-1.47 (110 H, m,
CH,), 1.74-1.86 (10 H, m, CH,), 4.02 (4 H, t,3J 6.5, OCH,;), 4.07 (4 H, t, 3J 6.5, OCH,),
4.13 (2 H,t,3/6.5, OCH,), 6.73 (1 H, t, %/ 2.1, H4*), 6.99 (1 H, s, H2), 7.21 2 H, d, *J
2.1,H2’ and H6’), 7.33 (2 H, s, H2”’ and H6").

[BF:]»3(16/16) (17): yellow solid (64%). Mp 54 °C. Elemental analysis: Found: C, 77.7;
H, 11.2%. Cy9sH;71BF,0; requires C, 77.4; H, 11.6%. vyax(solid)/cm: 2920vs, 2851vs
v(C-H), 1608s v(C=C), 1561vs v(C=0), 1384m v(B-O), 1048s v(B-F). 6y (300 MHz;
CDCl;; Me,ySi)/ppm: 0.87 (15 H, t, 3J 6.7, CH3), 1.25-1.47 (130 H, m, CH,), 1.70-1.89
(10 H, m, CHy), 4.01 (4 H, t, 5J 6.5, OCH,), 4.06 (4 H, t,3J 6.5, OCH,), 4.11 2 H, t,3J
6.6, OCH,), 6.73 (1 H, t, 47 2.1, H4’), 6.99 (1 H, s, H2), 7.21 (2 H, d, 4/ 2.1, H2’ and
H6’), 7.32 (2 H, s, H2’’ and H6"").

[BF:]»3(18/18) (18): yellow solid (59%). Mp 60 °C. Elemental analysis: Found: C, 78.7;
H, 11.4%. C,osH;9;BF,07 requires C, 78.2; H, 11.9%. vpax(solid)/cm: 2918vs, 2850vs
v(C-H), 1604s v(C=C), 1563vs v(C=0), 1366m v(B-0), 1048s v(B-F). 6y (300 MHz;
CDCls; MeySi)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.25-1.47 (150 H, m, CH,), 1.78-1.90
(10 H, m, CHy), 4.01 (4 H, t, 3/ 6.5, OCH,), 4.07 (4 H, t, 3J 6.6, OCH,), 4.12 2 H, t, 3J
6.6, OCH,), 6.74 (1 H, t, 47 2.1, H4’), 6.99 (1 H, s, H2), 7.21 (2 H, d, 4/ 2.1, H2’ and
H6%), 7.33 (2 H, s, H2”’ and H6”’).

[BF:],3(12/14) (19): dark yellow viscous (36%). Elemental analysis: Found: C, 75.3; H,
11.2%. Cg;H;43BF,07(CH,Cl,)g, requires C, 75.3; H, 11.1%. vpax(solid)/em!: 2918vs,
2850vs v(C-H), 1608s v(C=C), 1555vs v(C=0), 1371m v(B-0O), 1066s v(B-F). oy (300



MHz; CDCls; Me,Si)/ppm: 0.88 (15 H, t, 3/ 6.7, CH3), 1.26-1.47 (102 H, m, CH,), 1.71-
1.90 (10 H, m, CH,), 4.02 (4 H, t, 3J 6.5, OCH,), 4.06 (2 H, t, 3/ 6.5, OCH,), 4.12 (2 H,
t, 3 6.6, OCH,), 6.73 (1 H, t, 47 2.1, H4"), 6.99 (1 H, s, H2), 7.20 (2 H, d, 4/ 2.1, H2’
and H6’), 7.32 (2 H, s, H2”’ and H6"’).

[BF:]»3(12/16) (20): dark yellow viscous (42%). Elemental analysis: Found: C, 76.8; H,
11.1%. Cg7H;55sBF,0; requires C, 76.7; H, 11.4%. vy (solid)/cm: 2918vs, 2850vs v(C-
H), 1606s v(C=C), 1562vs v(C=0), 1377m w(B-0), 1047s v(B-F). 6y (300 MHz; CDCls;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.25-1.47 (114 H, m, CHy), 1.73-1.90 (10 H,
m, CH,), 4.02 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3J 6.5, OCH»), 4.12 (2 H, t, 3J 6.5,
OCH,), 6.74 (1 H, t, 47 2.1, H4’), 6.99 (1 H, s, H2), 7.21 (2 H, d, “J 2.1, H2’ and H6’),
7.33 (2 H, s, H2’> and H6).

[BF:]»3(12/18) (21): dark yellow viscous (47%). Elemental analysis: Found: C, 77.3; H,
11.2%. Co3H;47BF,07 requires C, 77.2; H, 11.6%. viax(solid)/cm': 2918vs, 2850vs v(C-
H), 1606s v(C=C), 1560vs v(C=0), 1377m w(B-0), 1053s v(B-F). 6y (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.25-1.47 (126 H, m, CH;), 1.75-1.90 (10 H,
m, CH,), 4.02 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3J 6.5, OCH»), 4.12 (2 H, t, 3J 6.5,
OCH,), 6.74 (1 H, t, “J 2.1, H4’), 6.99 (1 H, s, H2), 7.21 (2 H, d, “J 2.1, H2’ and H6"),
7.33 (2 H, s, H2’> and H6).

[BF:]»3(14/12) (22): dark yellow viscous (43%). Elemental analysis: Found: C, 76.4; H,
10.4%. C,9H39BF,07 requires C, 75.9; H, 11.2%. vy (solid)/em: 2920vs, 2821vs v(C-
H), 1606s v(C=C), 1555vs v(C=0), 1376m v(B-0), 1066s v(B-F). 8y (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.26-1.47 (98 H, m, CHy), 1.71-1.90 (10 H, m,
CH,), 4.02 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3J 6.5, OCH,), 4.12 (2 H, t, 3J 6.5,
OCH,), 6.74 (1 H, t, 47 2.1, H4*), 6.99 (1 H, s, H2), 7.21 (2 H, d, “J 2.1, H2’ and H6"),
7.33 (2 H, s, H2’” and H6").

[BF:],3(14/16) (23): dark yellow viscous (52%). Elemental analysis: Found: C, 77.4; H,
11.2%. Co;H;43BF,0; requires C, 77.1; H, 11.6%. vya(solid)/cm: 2918vs, 2850vs v(C-
H), 1607s v(C=C), 1559vs v(C=0), 1373m v(B-0), 1052s v(B-F). 4 (300 MHz; CDCl;;
Me,Si)/ppm: 0.87 (15 H, t, 3J 6.7, CH3), 1.27-1.47 (122 H, m, CH;), 1.73-1.88 (10 H,
m, CH,), 4.01 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3J 6.5, OCH,), 4.12 (2 H, t, 3J 6.5,



OCH,), 6.74 (1 H, t, 47 2.1, H4*), 6.99 (1 H, s, H2), 7.21 (2 H, d, %7 2.1, H2’ and H6"),
733 (2 H, s, H2” and H6"").

[BF:],3(14/18) (24): dark yellow viscous (39%). Elemental analysis: Found: C, 78.1; H,
11.4%. Cy7H;75BF,0; requires C, 77.6; H, 11.7%. vpa(solid)/em™: 2918vs, 2850vs v(C-
H), 1607s v(C=C), 1562vs v(C=0), 1377m v(B-0), 1050s v(B-F). 3y (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.26-1.47 (134 H, m, CH,), 1.76-1.90 (10 H,
m, CH,), 4.02 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3 6.5, OCH,), 4.12 (2 H, t, 3J 6.5,
OCH,), 6.74 (1 H, t, 47 2.1, H4*), 6.99 (1 H, s, H2), 7.21 (2 H, d, “J 2.1, H2’ and H6’),
7.33 (2H, s, H2” and H6”).

[BF:]»3(16/12) (25): dark yellow viscous (42%). Elemental analysis: Found: C, 75.0; H,
10.7%. Cg3H;47BF,07(CH,Cl5)g 25 requires C, 75.3; H, 11.2%. viax(solid)/cm': 2918vs,
2850vs v(C-H), 1607s v(C=C), 1556vs v(C=0), 1371m v(B-0), 1063s v(B-F). 6y (300
MHz; CDCls; Me,Si)/ppm: 0.88 (15 H, t, 3/ 6.7, CH3), 1.26-1.47 (106 H, m, CH,), 1.73-
1.83 (10 H, m, CH,), 4.01 (4 H, t, 3J 6.5, OCH,), 4.06 (2 H, t, 3J 6.5, OCH,), 4.11 (2 H,
t, 3 6.5, OCH,), 6.74 (1 H, t, 47 2.1, H4"), 6.99 (1 H, s, H2), 7.21 (2 H, d, 47 2.1, H2’
and H6’), 7.33 (2 H, s, H2”” and H6”").

[BF:],3(16/14) (26): dark yellow viscous (50%). Elemental analysis: Found: C, 77.3; H,
11.2%. CgoH;590BF,05 requires C, 76.9; H, 11.5%. vya(solid)/cm: 2918vs, 2850vs v(C-
H), 1604s v(C=C), 1562vs v(C=0), 1371m w(B-0), 1063s v(B-F). 6y (300 MHz; CDCl5;
Me,Si)/ppm: 0.87 (15 H, t, 3J 6.7, CH3), 1.26-1.47 (118 H, m, CHj), 1.71-1.88 (10 H,
m, CH,), 4.02 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3J 6.5, OCH»), 4.12 (2 H, t, 3J 6.5,
OCH,), 6.73 (1 H, t, 7 2.1, H4’), 6.99 (1 H, s, H2), 7.21 (2 H, d, “J 2.1, H2’ and H6"),
7.32 (2 H, s, H2’> and H6”).

[BF:],3(16/18) (27): dark yellow viscous (41%). Elemental analysis: Found: C, 77.8; H,
11.4%. Ci91H;33BF,07 requires C, 77.8; H, 11.8%. vpa(solid)/cm™: 2918vs, 2850vs
v(C-H), 1605s v(C=C), 1561vs v(C=0), 1377m v(B-O), 1052s v(B-F). 6y (300 MHz;
CDCl;; MeySi)/ppm: 0.88 (15 H, t, 3J 6.7, CH3), 1.26-1.47 (142 H, m, CH,), 1.78-1.87
(10 H, m, CH), 4.02 (4 H, t, 3J 6.5, OCH,), 4.07 (2 H, t, 3J 6.5, OCH,), 4.12 2 H, t, 3J
6.5, OCH,), 6.74 (1 H, t, 47 2.1, H4’), 6.99 (1 H, s, H2), 7.21 (2 H, d, 4/ 2.1, H2’ and
H6%), 7.33 (2 H, s, H2” and H6™").



Precursor pB-diketone ligands

The B-diketones were synthesised by adapting literature methods and fully characterised
according to the previous results when corresponding.’*37 Specifically, compounds
D;2(12/12), Dy5(12/14), D,3(12/12), Dy5(14/14), D,3(12/14), Dy5(14/12), D,3(14/16),
D, 3(14/18), D»5(16/12), D, 3(16/14) and D,3(16/18) needed an additional procedure in
order to be purified. The reaction crude was neutralised with diluted HCI and extracted
with diethyl ether (2 x 50 mL). The ethereal fraction was washed with water (4 x 50
mL) and dried under anhydrous MgSO,. For the diketones D;»(12/12), D, ,(12/14),
D, 3(12/12), D, 5(14/14), and D, 3(12/14), the ethereal solution was evaporated to give a
waxy yellow solid.

However, for D,3(14/12), D,3(14/16), D,;(14/18), D,3(16/12), D,3(16/14) and
D,3(16/18), the oily residue after removing the solvent was purified by silica
chromatography with a 10/1 hexane-ethyl acetate mixture as an eluent. The final yellow

solids were crystallised from dichloromethane/methanol.

Full characterisation of the new ligands is given as follows. In general, the B-diketone
ligands tend to crystallise with a variable amount of water as it may be observed in the

analytical data.
Diketones of the type Dy (n/m); n =m =18; n =12, m = 14, 16, 18

D, »(18/18): pale yellow solid (45%). Mp 65 °C. Elemental analysis: Found: C, 74.9; H,
11.3%. CgoH2005'4H,0 requires C, 75.2; H, 11.7%. vpa(solid)/cm: 3380w v(O-H),
2917vs, 2850vs v(C-H), 1687w v(C=0), 1604s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (9 H, t, 3J 6.6, CH3), 1.25-1.48 (90 H, m, CH,), 1.80 (6 H, m, CH,),
3.97-4.04 (6 H, m, OCH,), 6.62 (1 H, t, “J 2.1, H4"*), 6.73 (1 H, s, H2), 6.96 (2 H,
AA’XX’ system, N 8.9, H3” and H5), 7.08 (2 H, d, %J 2.1, H2”” and H6""), 7.95 (2 H,
AA’XX’ system, N 8.9, H2’ and H6’), 16.97 (1 H, s, OH).

D, 2(12/14): pale yellow solid (45%). Mp 52 °C. Elemental analysis: Found: C, 77.6; H,
10.7%. CssHgyOs5-H,O requires C, 77.6; H, 11.1%. vya(solid)/cm™: 3378w v(O-H),
2917vs, 2850vs w(C-H), 1687w v(C=0), 1604s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.87 (9 H, t, 3J 6.6, CH3), 1.26-1.48 (52 H, m, CH,), 1.78 (6 H, m, CH,),
3.95-4.02 (6 H, m, OCH,), 6.61 (1 H, t, “J 2.1, H4"*), 6.73 (1 H, s, H2), 6.96 (2 H,



AA’XX’ system, N 8.9, H3’ and H5”), 7.08 (2 H, d, %/ 2.1, H2”* and H6""), 7.94 (2 H,
AA’XX’ system, N 8.9, H2” and H6’), 16.97 (1 H, s, OH).

D;2(12/16): pale yellow solid (58%). Mp 62 °C. Elemental analysis: Found: C, 76.6; H,
10.9%. CsoH0905'2H,0 requires C, 76.6; H, 11.3%. vpa(solid)/cm: 3377w v(O-H),
2917vs, 2850vs v(C-H), 1689w v(C=0), 1603s v(C=C). Jy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (9 H, t, 3J 6.6, CH;), 1.26-1.48 (70 H, m, CH,), 1.79 (6 H, m, CH,),
3.97-4.05 (6 H, m, OCH,), 6.63 (1 H, t, “J 2.1, H4"*), 6.73 (1 H, s, H2), 6.92 (2 H,
AA’XX’ system, N 8.9, H3” and H5”), 7.06 (2 H, d, %J 2.1, H2”” and H6""), 8.00 (2 H,
AA’XX’ system, N 8.9, H2’ and H6’), 17.01 (1 H, s, OH).

D, 2(12/18): pale yellow solid (53%). Mp 56 °C. Elemental analysis: Found: C, 78.8; H,
11.2%. Cg3H;0305-H,O requires C, 78.6; H, 11.5%. vpa(solid)/cm: 3357w v(O-H),
2917vs, 2850vs v(C-H), 1688w v(C=0), 1605s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (9 H, t, 3J 6.6, CH3), 1.26-1.48 (78 H, m, CH,), 1.79 (6 H, m, CH,),
3.97-4.05 (6 H, m, OCH,), 6.62 (1 H, t, “J 2.1, H4"*), 6.73 (1 H, s, H2), 6.94 (2 H,
AA’XX’ system, N 8.9, H3’ and H5”), 7.08 (2 H, d, %J 2.1, H2”* and H6""), 7.95 (2 H,
AA’XX’ system, N 8.9, H2’ and H6’), 16.97 (1 H, s, OH).

Diketones of the type Dy 3(n/m); n =m =18; n =12, m = 14, 16, 18

D, 3(18/18): pale yellow solid (52%). Mp 80 °C. Elemental analysis: Found: C, 78.2; H,
11.6%. CgsH;5,06'2H,0 requires C, 78.3; H, 12.0%. vypa(solid)/cm: 3376w v(O-H),
2917vs, 2849vs w(C-H), 1683w v(C=0), 1605s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.87 (12 H, t, 3 6.7, CH3), 1.25-1.47 (116 H, m, CH,), 1.75-1.86 (8 H, m,
CH,), 4.00-4.08 (8 H, m, OCH,), 6.68 (1 H, s, H2), 6.96 (2 H, AA’XX’ system, N 8.9,
H3’ and H5’), 7.17 (2 H, s, H2’” and H6’"), 7.95 (2 H, AA’ XX’ system, N 8.9, H2’ and
H6’), 17.17 (1 H, s, OH).

D 3(12/14): pale yellow solid (54%). Mp 67 °C. Elemental analysis: Found: C, 77.4; H,
11.0%. CgoHi2006 H,O requires C, 77.9; H, 11.5%. vpax(solid)/cm™: 3386w v(O-H),
2918vs, 2850vs v(C-H), 1681w v(C=0), 1605s v(C=C). oy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (12 H, t, 3J 6.7, CH3), 1.26-1.47 (84 H, m, CHy), 1.70-1.86 (8 H, m,
CH,), 4.00-4.06 (8 H, m, OCH,), 6.68 (1 H, s, H2), 6.96 (2 H, AA’XX’ system, N 8.9,
H3’ and H5’), 7.17 (2 H, s, H2’” and H6’"), 7.95 (2 H, AA’ XX’ system, N 8.9, H2’ and
H6’), 17.11 (1 H, s, OH).



D, 3(12/16): pale yellow solid (72%). Mp 76 °C. Elemental analysis: Found: C, 78.3; H,
11.3%. C;5H13,04'H,O requires C, 78.5; H, 11.7%. vpa(solid)/cm: 3392w v(O-H),
2917vs, 2850vs w(C-H), 1682w v(C=0), 1605s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.87 (12 H, t, 3J 6.7, CH3), 1.25-1.47 (96 H, m, CHy), 1.77-1.86 (8 H, m,
CH,), 3.99-4.05 (8 H, m, OCH,), 6.68 (1 H, s, H2), 6.96 (2 H, AA’XX’ system, N 8.9,
H3’ and H5’), 7.17 (2 H, s, H2’” and H6’"), 7.95 (2 H, AA’ XX’ system, N 8.9, H2’ and
H6), 17.12 (1 H, s, OH).

D 3(12/18): pale yellow solid (68%). Mp 79 °C. Elemental analysis: Found: C, 78.6; H,
11.5%. CgiH4406 H,0 requires C, 78.9; H, 11.9%. vya(solid)/cm™': 3387w v(O-H),
2917vs, 2850vs v(C-H), 1683w v(C=0), 1606s v(C=C). oy (300 MHz; CDCl;;
Me,Si)/ppm: 0.87 (12 H, t, 3J 6.7, CH3), 1.25-1.47 (108 H, m, CH,), 1.77-1.85 (8 H, m,
CH,), 3.99-4.05 (8 H, m, OCH,), 6.68 (1 H, s, H2), 6.96 (2 H, AA’XX’ system, N 8.9,
H3’ and H5’), 7.17 (2 H, s, H2’” and H6’"), 7.95 (2 H, AA’ XX’ system, N 8.9, H2’ and
H6’), 17.11 (1 H, s, OH).

Diketones of the type D, 3(n/m); n = m =12, 14, 16, 18; n = 12, m = 14, 16, 18; n =
14,m=12,16,18; n =16, m =12, 14, 18

D, 3(12/12): dark yellow viscous solid (45%). Mp 52 °C. Elemental analysis: Found: C,
79.0; H, 11.1%. C75H;3,07 requires C, 78.6; H, 11.6%. vpax(solid)/em: 3362w v(O-H),
2918vs, 2850vs v(C-H), 1682w v(C=0), 1591s w(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.6, CH3), 1.26-1.47 (90 H, m, CH,), 1.78-1.88 (10 H, m,
CH,), 3.98-4.08 (10 H, m, OCH,), 6.63 (1 H, t, “J 2.0, H4"), 6.69 (1 H, s, H2), 7.08 (2
H, d, 4/2.0, H2’ and H6’), 7.18 (2 H, s, H2>’ and H6"), 16.99 (1 H, s, OH).

D, 3(14/14): pale yellow solid (58%). Mp 63 °C. Elemental analysis: Found: C, 78.9; H,
11.3%. CgsH;5,07-0.5H,0 requires C, 78.8; H, 11.9%. vpax(solid)/cm!: 3382w v(O-H),
2917vs, 2849vs w(C-H), 1683w v(C=0), 1588s vw(C=C). oy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.6, CH3), 1.26-1.47 (110 H, m, CH,), 1.75-1.82 (10 H,
m, CH,), 4.00-4.06 (10 H, m, OCH,), 6.63 (1 H, t, 4/ 2.0, H4’), 6.69 (1 H, s, H2), 7.08
(2H,d,%J2.0,H2’ and H6"), 7.18 (2 H, s, H2”’ and H6""), 16.97 (1 H, s, OH).

D, 3(16/16): pale yellow solid (53%). Mp 75 °C. Elemental analysis: Found: C, 78.8; H,
11.7%. CosH;7,07-H,0 requires C, 79.0; H, 12.1%. vpa(solid)/cm™: 3402w v(O-H),
2917vs, 2849vs v(C-H), 1683w v(C=0), 1587s v(C=C). dy (300 MHz; CDCl;;
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Me,Si)/ppm: 0.88 (15 H, t, 7 6.6, CH;), 1.25-1.47 (130 H, m, CH,), 1.78-1.84 (10 H,
m, CH,), 3.98-4.08 (10 H, m, OCH,), 6.63 (1 H, t, 47 2.0, H4"), 6.68 (1 H, s, H2), 7.08
(2 H, d, /2.0, H2’ and H6"), 7.18 (2 H, s, H2” and H6™), 16.97 (1 H, s, OH).

D, 3(18/18): pale yellow solid (61%). Mp 80 °C. Elemental analysis: Found: C, 77.6; H,
11.8%. Ci9sH;9207-:3H,0 requires C, 77.8; H, 12.2%. vpax(solid)/cm™': 3377w v(O-H),
2917vs, 2850vs v(C-H), 1683w v(C=0), 1588s w(C=C). oy (300 MHz; CDCl;;
Me,Si)/ppm: 0.87 (15 H, t, 3J 6.6, CH3), 1.25-1.47 (150 H, m, CHj), 1.73-1.86 (10 H,
m, CH,), 3.98-4.08 (10 H, m, OCH.), 6.63 (1 H, t, 4/ 2.0, H4’), 6.68 (1 H, s, H2), 7.08
(2H,d,%J2.0,H2’ and H6”), 7.18 (2 H, s, H2’” and H6"), 16.97 (1 H, s, OH).

D, 3(12/14): pale yellow solid (52%). Mp 64 °C. Elemental analysis: Found: C, 78.7; H,
11.1%. Cg1H 4407 requires C, 79.0; H, 11.2%. vyax(solid)/cm': 3377w v(O-H), 2918vs,
2850vs v(C-H), 1683w v(C=0), 1589s v(C=C). dy (300 MHz; CDCl3; Me,Si)/ppm: 0.88
(15 H, t, 3J 6.6, CH3), 1.25-1.47 (102 H, m, CH;), 1.73-1.86 (10 H, m, CH,), 3.98-4.08
(10 H, m, OCH,), 6.63 (1 H, t, %7 2.0, H4"), 6.68 (1 H, s, H2), 7.08 (2 H, d, 4/ 2.0, H2’
and H6’), 7.18 (2 H, s, H2”” and H6""), 16.98 (1 H, s, OH).

D, 3(12/16): pale yellow solid (60%). Mp 77 °C. Elemental analysis: Found: C, 77.9; H,
11.2%. Cg7H;5607-H,0 requires C, 77.6; H, 11.7%. vpa(solid)/cm': 3378w v(O-H),
2918vs, 2849vs v(C-H), 1683w v(C=0), 1588s w(C=C). oy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.6, CH3), 1.25-1.47 (114 H, m, CH,), 1.73-1.86 (10 H,
m, CH,), 3.98-4.08 (10 H, m, OCH,), 6.63 (1 H, t, 4/ 2.0, H4’), 6.68 (1 H, s, H2), 7.08
(2H,d,%J2.0,H2’ and H6"), 7.18 (2 H, s, H2’” and H6"), 16.99 (1 H, s, OH).

D, 3(12/18): dark yellow viscous solid (67%). Mp 82 °C. Elemental analysis: Found: C,
78.1; H, 11.4%. Co3H;6307,-H,0 requires C, 78.0; H, 11.9%. vyax(solid)/cm™': 3376w
v(0-H), 2918vs, 2850vs v(C-H), 1683w v(C=0), 1587s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.6, CH3), 1.25-1.47 (126 H, m, CH,), 1.75-1.86 (10 H,
m, CH,), 3.98-4.08 (10 H, m, OCH,), 6.63 (1 H, t, 4/ 2.0, H4’), 6.68 (1 H, s, H2), 7.08
(2H,d,%J2.0,H2’ and H6"), 7.18 (2 H, s, H2”’ and H6""), 17.00 (1 H, s, OH).

D, 3(14/12): dark yellow viscous solid (42%). Mp 44 °C. Elemental analysis: Found: C,
78.6; H, 11.2%. C79H 4007 requires C, 78.9; H, 11.7%. vpa(solid)/cm: 3383w v(O-H),
2920vs, 2851vs v(C-H), 1697w v(C=0), 1592s w(C=C). oy (300 MHz; CDCl;;
Me,Si)/ppm: 0.88 (15 H, t, 3J 6.6, CH;), 1.27-1.47 (98 H, m, CHy), 1.71-1.86 (10 H, m,
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CH,), 3.99-4.08 (10 H, m, OCH,), 6.63 (1 H, t, 47 2.0, H4"), 6.69 (1 H, s, H2), 7.08 (2
H,d, 47 2.0, H2’ and H6), 7.18 (2 H, s, H2”* and H6""), 17.00 (1 H, s, OH).

D, 3(14/16): yellow solid (50%). Mp 57 °C. Elemental analysis: Found: C, 79.6; H,
11.5%. Co1H 6407 requires C, 79.8; H, 12.0%. vpa(solid)/em™: 3376w v(O-H), 2920vs,
2851vs v(C-H), 1704w v(C=0), 1590s v(C=C). oy (300 MHz; CDCls; Me,Si)/ppm: 0.88
(15 H, t, 3J 6.6, CH3), 1.26-1.47 (122 H, m, CH,), 1.69-1.89 (10 H, m, CH,), 3.98-4.08
(10 H, m, OCH,), 6.63 (1 H, t, “J 2.0, H4"), 6.69 (1 H, s, H2), 7.08 (2 H, d, 4/ 2.0, H2’
and H6’), 7.18 (2 H, s, H2”” and H6°"), 17.00 (1 H, s, OH).

D, 3(14/18): pale yellow solid (66%). Mp 50 °C. Elemental analysis: Found: C, 79.9; H,
11.6%. Co7H;7607 requires C, 80.1; H, 12.2%. vpax(solid)/cm': 3369w v(O-H), 2919vs,
2851vs v(C-H), 1697w v(C=0), 1591s v(C=C). dy (300 MHz; CDCl;3; Me,4Si)/ppm: 0.89
(15 H, t, 3J 6.6, CH3), 1.26-1.47 (134 H, m, CH,), 1.74-1.87 (10 H, m, CH,), 3.99-4.08
(10 H, m, OCH,), 6.63 (1 H, t, “J 2.0, H4"), 6.69 (1 H, s, H2), 7.09 (2 H, d, 4/ 2.0, H2’
and H6), 7.19 (2 H, s, H2”” and H6""), 16.99 (1 H, s, OH).

D, 3(16/12): dark yellow viscous solid (35%). Mp 43 °C. Elemental analysis: Found: C,
79.5; H, 11.4%. Cg3H 4307 requires C, 79.2; H, 11.8%. vy (solid)/cm™: 3389w v(O-H),
2920vs, 2852vs v(C-H), 1697w v(C=0), 1594s v(C=C). dy (300 MHz; CDCl;;
Me,Si)/ppm: 0.89 (15 H, t, 3J 6.6, CH3), 1.26-1.47 (106 H, m, CH,), 1.69-1.87 (10 H,
m, CH,), 3.99-4.09 (10 H, m, OCH,), 6.63 (1 H, t, “J 2.0, H4’), 6.69 (1 H, s, H2), 7.09
(2H,d,%J2.0,H2’ and H6"), 7.19 (2 H, s, H2”’ and H6""), 16.99 (1 H, s, OH).

D, 3(16/14): yellow solid (48%). Mp 54 °C. Elemental analysis: Found: C, 79.8; H,
11.6%. CgoH 6007 requires C, 79.6; H, 12.0%. vyax(solid)/cm': 3369w v(O-H), 2919vs,
2851vs v(C-H), 1690w v(C=0), 1596s v(C=C). dy (300 MHz; CDClj;; Me,Si)/ppm: 0.89
(15 H, t, 3J 6.6, CH3), 1.27-1.47 (138 H, m, CH,), 1.67-1.87 (10 H, m, CH,), 3.99-4.09
(10 H, m, OCH,), 6.63 (1 H, t, “J 2.0, H4"), 6.69 (1 H, s, H2), 7.09 (2 H, d, 4/ 2.0, H2’
and H6’), 7.19 (2 H, s, H2”” and H6’), 16.99 (1 H, s, OH).

D, 3(16/18): pale yellow solid (70%). Mp 46 °C. Elemental analysis: Found: C, 79.8; H,
11.8%. Cy91H 3407 requires C, 80.3; H, 12.2%. vy(solid)/cm: 3376w v(O-H), 2919vs,
2851vs v(C-H), 1704w v(C=0), 1599s v(C=C). dy (300 MHz; CDCl3; Me,Si)/ppm: 0.88
(15 H, t, 3J 6.6, CH3), 1.26-1.47 (142 H, m, CH,), 1.69-1.89 (10 H, m, CH,), 3.99-4.08
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(10 H, m, OCH.), 6.63 (1 H, t, 47 2.0, H4"), 6.69 (1 H, s, H2), 7.08 (2 H, d, 47 2.0, H2’
and H6%), 7.18 (2 H, s, H2’* and H6”"), 16.99 (1 H, s, OH).

Table S1. Selected bond distances (A) and angles (°) for difluoride 1-(4’-
methoxyphenyl) propane-1,3-dionate boron [BF;]; (1)

B-Fl 13622) FI-B-FI’¢ 109.6(2)
B-FI’« 1362Q2) FI-B-0O1  109.0(2)
B-0l 1481(4) F1-B-02  108.8(2)
B-02 1.4714)  FI’=B-01¢ 109.0Q2)

Cl1-01  1301(3) FI'-B-02¢ 108.8Q)
C3-02 12993) Ol-B-02 111.8Q)
Cl-C2  1.390(3)
C2-C3  1.3373)

a Symmetry operation (): x, =y + Y, z
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