A #1208 (20204£12A118)

BREERRILFREOREDOHR
DEAREEAER BETRCFHRE

RAw7: FHIERER SR, B E£FCEKR), B &2 B1%), X BHEGHS)

B % & Sheng ZHANG (PD)

% 4 Guanglin HUANG(D3), 88 #2 (D1), &8 #¥ (D1), 3R B((D1), KR XE(M2), &1 =E
(M2), B #BFM1), =€ Bth(M1), € EEM1), Bl 2tE(M1), BE R (B4),
E K (B4), Bl T4 (B4)

e T34 . Feys S on L Hashikawa, Y.; Hasegawa, S.; Murata, Y.
1. BHIMEIEE | s —mxeomEmmEErRORE ngew, Chom. Tnt.Ed. 2031, 60, 28662870,
Table 1: Synthesis of NO@3.”! (a)
Paramagnetic sample
(NO@3 + H,0@3 + 3)

FI0HO

1. NO (25 atm)
rt, 24h

solid state No-a:w;:
2. reductant o 5-10.373
"78°C, 15 min Hz0-adsorbed
-78°C, e species \
T T T T
No@2 NO@3 non-adsorbed 10
(NO: 90%) (NO: 90%) SWm\
Entry  Reductant Solvent Yield [%]" A il . .
NO®@2 NO@3 e Diamagnetic sample,
1 BH, THF toluene 55 - (H0@3 +3)
2 NaBH,/CeCl¥  CH,Cl,/MeOH 8 55

[a] Ar— 6-tert-butylpyridin-2-yl. [b] Yield of the isolated product. -«
[c] 2.0 equiv. [d] 6 equiv/12 equiv. 4 . 2738(3)A

8 7
(b)
UB3LYP-D3/6-31G(d.p) % 14%
(100 K) 'y AT Y 30 (H:0@3) 5%
L . (H0@3)+(3) 5%
> C >’§ g 25 ®  (H0@3}NO@3) 46%
\ X / 20
R , C % B
= 1
- TS I C — £15 Ra.para X =
) <
‘ Ne+:O, 11.12(7) A . 101
(+1.91) NeesN. 11.01(7) A | — ? o o .
l 0040, 11.24(8) A :
3 | 1220A H o
X NO-b@3 H | . .
NO-a@3' (+0. 2% Toe e “’”A)” o (H0@3')-(NO@3")

(0.00)
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Previous work: Table 1. Nucleophilic addition of P(OMe); to 1’ and 3' (M06-2X/6-

Phosphine, PR3 31G(d,p)).

Formation of o

4 ® P(OMe);
o 2witterionic species \ PR (10 equiv) RO, o
L A — 3
attack to O
N g 5] —
Ar- -
1-Phosphonium or=}° B-Oxo-phosphorus
-5-oxabetaine o ylide
\ \
This work: 7S
rt
attack to C 4
Phosphite, P(OR); ;_é c
Non-classical o o -
Abramov products P(OMe_)g M Addition site TS [kealmol '] INT [kcalmol ']
a-Hydrophosphate Enol phosphate (10 equiv) T 0Q) 367 69
0oDCB
Classical Abramov reactions: R 150°C. 1h @ +184 +182
o R\)»Q i 0@3) +325 +43
o © 2 c3) +282 +264
j‘L POR), | "QPOR) | ROy PIOR, OX\P(OR)s 3 o) +450 +157
R R R™ 'R R™ 'R R™ 'R + C@2) +24.1 +22.8
) [o} Y
Q_f POR: | o) 59 o 5. °R,(° S S |
3 (RO),P. P~C bond 3 \
R R R R R R s ’ A
Control experiments:
OR P(OMe)s P(OMe)s
©P(OR) RO-{-OR (10 equiv) (10 equiv)
P(OR); Jd o o’ Yo  P-Obond no reaction 3 4,9%
— - oDcB OoDCB
Kukhtin-Ramirez >9—< H formation o
rt,4h 150°C,1h
reaction R R R R

LUMO

= Feys s e . N Huang, G.; Hasegawa, S.; Hashikawa, Y.; Ide, Y;
3. FEMEALETE | masmickmicant- BBtk FORE Hirose, T.; Murata, Y. Chem.—Eur: J. 2021, accepted.

@ ‘

t
3-TS (+38.70)

30% H,0, aq.
(excess)

toluene, 1h

Host + H;0,
(0.00)
1'-TS (+16.90) ‘

+
H20,@1' (-13.30)
H,0,@2" (-14.49)
H,0,@3" (-16.33)

BH; THF
(1.5 equiv)

toluene, 30 min

H,0,@2 H0,@3

5°C:  37% (H0; 6%) 6% (H,05 41%)
-60°C: 42% (H;05 35%) 5% (H,0,: 81%)
water@3 om water (86%)
Had 5-10.70 ppm
oH
. 53.49 ppm Ofa)
@ 2-Ts

H,0,@3 H30; (100%)

on  OH 5-3.81 ppm
Had 53.92 ppm

I| A5 +0.43 ppm

0.944(9)

00 T\
40 35 -2 -4 -5 -8 -0 - 2.939(5) A




