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(54) Title: USE OF N-BUTYLLITHIUM FOR CATALYZING HYDROBORATION OF IMINE AND BORANE
(54) ZFABFR: IE T SRR AL R B e i 2 A S o rh g 2 P

(57) Abstract: The present invention relates to the use of n-butyllithium and specifically relates to the use of n-butyllithium for cat-
alyzing the hydroboration of an imine and a borane. A catalyst, the borane and the imine are sequentially stirred and mixed uniformly,
and are reacted for 1-2 h; the mixture is exposed to air to terminate the reaction; and the reaction liquid is subjected to reduced pressure
to remove the solvent, so as to obtain a borate with different substituents. The n-butyllithium disclosed in the present invention can be
used for catalyzing the hydroboration of the imine and the borane in high activity under room temperature conditions, the amount of
the catalyst is only 4-5 mol% of the molar weight of the imine, and the yield of the reaction can reach 90% or more. Compared with
the existing catalytic system, the commercialized reagent n-butyllithium is used, the reaction conditions are mild, and the yield of the
borate with different substituents under limited conditions can reach 99%.
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FAAERSE . IR G RA 20T M A E, MAEE T2 2, BT
RYILN ek, REW. CRAKASE . MAEARMFART C=0 #IEIL
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[0017] I [ 45 A S 9] A % B figcidk — SB Hi A -

[0018) K1 —:  1E T FEER A T~ SR g 55 AR08 e i e B S A s
[0019] 7E 21 JI 7K IR AL 3R ) Se RO, R4 NI 0.5 mmol Y X RN,
O\ 100 ul THF, #RJ5 I 0.5 mmol (0.0726 mL)IIB &5, &n
TN 25 uliE T J48 1 T S VAR (IM) (5 mol%H &, FE), &M 2 hfE, HiF
B — TR, INNCDCLEC AR . & A HIE =30 90%. P11
ZHIBYE: "H NMR (CDCl3, 400 MHz) §: 7.29~7.12(m, 9H), 6.88~6.84 (t, 1H), 4.69
(s, 2H), 1.29 (s, 12H).

[0020] K1 —:  TET FEER AL T SOR g 55 AR08 B B e B S A s
[002117E L2 1 JI 7K IR AL 3R ) S RO, R4 NI 0.5 mmol Y XK,
BN\ 100 ul THF, 2R FIAAHMEINA 0.55 mmol (0.0798 mL)#ikziR & 35), &a
TN 25 ul IE T ZE 48 1 0 S R (IM) (5 mol%f &, ), A 2 hib, A
B — TR, INNCDCLECHIAR . &t HIE = 5h 95%. 7=
ZWEHE: "H NMR (CDCls, 400 MHz) §: 7.29~7.12(m, 9H), 6.88~6.84 (t, 1H), 4.69
(s, 2H), 1.29 (s, 12H).

[0022] SK 1 = TE T FEER AL T~ SR i S5 A00908 e B Joe B A s

[0023] 7E 42 1 JI 7K IR AL 3 ) Se RO, R4 NI 0.5 mmol Y XK,
I\ 100 ul THF, 2R WA 0.6 mmol (0.0871 mL)IIB G4, Bn
TN 25 ul 1 T FE 48 i DY S0 VAR (IM) (5 mol% &, FFE), &M 1hfa, HiE
B — TR, INNCDCLECHAR . & HIE = 5N 96%. 7=
ZHIBE: "HNMR (CDCls, 400 MHz) d: 7.29~7.12(m, 9H), 6.88~6.84 (t, 1H), 4.69
(s, 2H), 1.29 (s, 12H).

[0024] SK DY TET FEER A T~ SOR g 55 AR08 e B e B S A s 5

[0025] 7E 21 JI 7K IR AL 3 ) S RO, R4 RN 0.5 mmol Y XK,
I\ 100 ul THF, 2R WA 0.6 mmol (0.0871 mL)IIB G4, Bn
JIN 20 uliE T 45 1) DU S RIR A R(IM) (4 mol%fH &), M. 2 hfg, FE AL
—W TR T, IANCDCLEL AR . il 5 HIE =268 97%. PN EEL
1 : "HNMR (CDCI3, 400 MHz) §: 7.29~7.12(m, 9H), 6.88~6.84 (t, 1H), 4.69 (s, 2H),
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1.29 (s, 12H).
[0026] SEHE 1 F:  TE T B4R A0 SORRRS SRR B O Be I A s 2

[0027]7E 283 it K Bt S AL 3R 1) S RO, GRS NI 0.5 mmol (¥ R,
I\ 100 ul THF, 2R WA 0.6 mmol (0.0871 mL)IIB G4, Bn
TN 25 uliE T S48 1 PY SRR V(1M (5 mol%fH &), W 2 hin, Al e EL
— T HEE b, IMNCDCLIR AR . Lt 5 HIE =238 99%. P IR HEEL
#2: '"H NMR (CDCls, 400 MHz) 6: 7.29~7.12(m, 9H), 6.88~6.84 (t, 1H), 4.69 (s, 2H),
1.29 (s, 12H).

(002814 IE T 48 By 1 B AL &1, B84,

e
o ’\-»r,\:\‘.\)\;

.
- N - Bu
L 1

[0029] SElAI 7S :  1E T HEB A N-(p- FF H I 7 F ) 2 i 5 A3 il el e Bl 4 S
I

[0301 7E 283 M AR VAL B 1K) S RO, G AR NI 0.5 mmol FIN-(p- FF 2K
W) R, O 100 ul THF, 285 AWM II 0.6 mmol (0.0871 mL)H 4R
HEE], BRI 25 ullE T ZBE I PY S RIEER(IM) (5 mol% M=, TH), X
B2 hfg, FHRERI—HTZBE T, INACDCLIRIER . &itH Hir=%
N 99%. FEYIRIAZREEYE: "TH NMR (CDCls, 400 MHz) d: 7.23~7.08(m, 8H),
6.89~6.85 (t, 1H), 4.66 (s, 2H), 2.31 (s, 3H), 1.30 (s, 12H).

[0031] SElf . 1E T HRE AL N-(p- PR UL R A ) 2R e 5 s B i e il A
R

[0032] 7E £ i A AU AL 3 B S RO AR NI 0.5 mmol FIN-(p- FF 4
R IERE, M 100 ul THF, 35BN 0.6 mmol (0.0871 mL)#i4t
BAYS), BJEIA 20ul1E ] Z2H V1S IRIEE B (IM) (4 mol%/H &, TH), Kk
B2 hfg, SR —MTZBE T, INACDCLILRIER . &itH Hir=%
N 99%. FEYIRIZEIEE: "H NMR (CDCl;, 400 MHz) d: 7.22~7.13(d, 6H),

H %
O
3.

6.89~6.80 (d, 3H), 4.63 (s, 2H), 3.77 (s, 3H), 1.30 (s, 12H).
[0033] KM /\:  1E T ZEEREAL N-(4-50R I 5 ) 2R i 5 Ao e R e B S A IS 2

4
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[0034] 7E 283 M AR UL B 1K) S RO, G UARY NI 0.5 mmol FRN-(4-F 8 F.
FAE)IKRZ, AN 100 ul THF, $AJ5HBHBAEIIA 0.6 mmol (0.0871 mL)MIKtiR &
15, BE N 25 uliE ] 411 DY SRR VA VR (IM) (5 mol%e &, R 1A, OB 2
)5, R R B TR F , INNCDCL R IA T - Z1H 5 HIl 77 28 99%.
PRI REEYE . "H NMR (CDCls, 400 MHz) 6: 7.22~7.15(d, 6H), 6.98~6.94 (d,
3H), 4.66 (s, 2H), 1.30 (s, 12H).

(00351 Sl 3] /1. 1E T 4 fH Ak N-(4- SRV F 28 ) 2 i 5 A4l el e i S A0 e 2
[00361 £ 223 i A IR UL B 1K) S RO, G ARY NI 0.5 mmol FRN-(4- R .
HAE) R, I 100 ul THF, SR 5 HEZAGTIIA 0.6 mmol (0.0871 mL)#StiR &
15, BE N 25 uliE ] 411 DY SRR VA VR (IM) (5 mol%e &, R 1A, OB 2
)5, FRE R B TR F , NN CDCLE AT - Z1H 5 HIl 77 28 99%.
PRI REEYE . "H NMR (CDCls, 400 MHz) : 7.20~7.14(d, 6H), 6.99~6.93 (d,
3H), 4.64 (s, 2H), 1.30 (s, 12H).

[0037]SKHE B+ 15 7] FEBRAE AL N-(4-VR IRV A ) I i 55 AR e ol e il S A0 s
[0038] 7F 223 i 7R AL B K S RO, G URAP NI 0.5 mmol FIN-(4-1R 221
FAE)IKRZ, AN 100 ul THF, $AJ5HBHBAEIIA 0.6 mmol (0.0871 mL)MIKtiR &
15, BE N 25 uliE ] 411 DY SRR VA VR (IM) (5 mol%e &, R 1A, OB 2
)5, FRE R B TR F , NN CDCLE AT - Z1H 5 HIl 77 28 99%.
PRI REEYE . "H NMR (CDCls, 400 MHz) 6: 7.24~7.16(d, 6H), 6.97~6.93 (d,
3H), 4.63 (s, 2H), 1.31 (s, 12H).

[00391 5K -+ TE T FEER A I Hen] F 2R 55 A8 e A e Bl S A S S
[00401 7E 283 M AR AU AR B 1K) S RO, G ARSI 0.5 mmol ) E R 6 F
2K, AN 100 ul THF, #RJ5 MM 0.6 mmol (0.0871 mL)MIKEIR 5345,
BRI 25 uliE T 48 1 Y SR (IM) (S mol% &, FF), B2 hfa,
RS WA TS T, INACDCHI A &1 H Hilt =20 99%. 77
YIRS EE: 'H NMR (CDCls, 400 MHz) 6: 7.32~7.28(d, 5H), 7.10~7.08 (d, 2H),
6.64~6.60 (d, 2H), 4.62 (s, 2H), 1.31 (s, 12H).

[0041] SEff 1+ . IE T ERERAEAL N-CRTE B %) 4-F R -5 S0e B be il 4k
A
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[0042] 7E 223 IR A I AL BRI S RO, RSP NI 0.5 mmol FN-(ZRE FH
HE)-4-F AN, IO 100 ul THF, 285 HBEMAEINA 0.6 mmol (0.0871 mL)#l%zEiR
A%, &GN 25 uliE T EEE VU SRR (M) (5 mol% M &, TH), &
B2 hfg, FHRERI—HTZBE T, INACDCLIRIER . &itH Hir=%
N 99%. FEYIRIZRIEE: "H NMR (CDCls, 400 MHz) J: 7.24~7.02(d, 7H),
6.75~6.70 (d, 2H), 4.66 (s, 2H), 1.32 (s, 12H).

[0043] 5Lt fF] = 1E T REEMEA N-CRIE P JE)-4-FOR % 5 5m B a beal S 4x
A

[0044]1 7E 223 R A AL BRI S RO, RSP NI 0.5 mmol FN-(ZR I FH
H)-4-FR %, I\ 100 ul THF, 285 HFEMAEINA 0.6 mmol (0.0871 mL)#l%zEiR
A%, &GN 25 uliE T EEE VU SRR (M) (5 mol% M &, TH), &
B2 hfg, SR —MTZBE T, INACDCLILRIER . &itH Hir=%
N 99%. FEMIRIZRIEE: "H NMR (CDCl;, 400 MHz) J: 7.26~7.05(d, 7H),
6.74~6.69 (d, 2H), 4.61 (s, 2H), 1.30 (s, 12H).

[00451 5L f5 DY . IE T REEEAA N-CRIE P JE)-4-1R 28 1% 5 5nmp B ai Heai & 4x
A

[00461 7F 223 R A I AL BRI S RO, RSP NI 0.5 mmol FN-(ZRE F
H)-4-1R 8%, I\ 100 ul THF, 285 HFEMAEINA 0.6 mmol (0.0871 mL)#l%zEiR
A%, &GN 25 uliE T EEE VU SRR (M) (5 mol% M &, TH), &
B2 hfg, SR —MTZBE T, INACDCLILRIER . &itH Hir=%
N 99%. FEMIRIZEIEE: "H NMR (CDCls, 400 MHz) d: 7.27~7.03(d, 7H),
6.76~6.71 (d, 2H), 4.62 (s, 2H), 1.30 (s, 12H).

[0047] F3R S 3] 1) Jse Wil B2 Dy 2 3 s AR W ORI AR TE T 4 R 1
FETRAN IR S SE S5 A AL T R (B A SR, 7= 3 AR, B BRI Ve
L BRI R LA SCR AN B A S5, D TAL R A AL T AT BB
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