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() A8 =2

RE IFE ¢ &8s e 5EE duo] flv & Adyem g5 adE AFES Fojt, AL uE 3
2ulE 2 9(TL0)E Zd=aE Agst A 60 F254 Zdo|E AolA =88 tt. TLC 7FA13H(Visualization):
UV #3254 nm)9] ARg 2 <lEg B dlal 2 (Phosphomolybdic acid stain) A8 & 71<9S E3) =33},
Z#4 AZutE 23 (Flash chromatography)+ A#7F A 60(Merck, YAF =7] 40~63 um, 230~400 mesh)<

Abgs] Fastath, B2 CC{IH} NR 2= E S 400 MHz NUR(400 MHz for H, 101 MHz for C) %A 2ol
71269t 48 ATE Zhe UIR TNS(0.00 ppm for H) T CDCL4(77.06 ppm for C)ol thsl ppm w9l & o

Ak, e okl HA3F| Abgste] W3 ~Z Y (Peak splitting) MBS 71E38ch: br = broad, s =
singlet, d = doublet, t = triplet, q = quartet, p = pentet, m = multiplet, dd = double of doublet, dt
= double of triplet, td = triple of doublet. A= AF(J)E d=2= d9Hz) = 71 =3},

(2) S24EF -7 YolER F49 3}

L0t EE 9, 4-AcNH-TEMPO+BF4-+= de] &x Wil wa} A4 w2t (Mercadante, M. A.; Kelly, C. B.;
Bobbitt, J. M.; Tilley, L. J.; Leadbeater, N. E. Nat. Protoc. 2013, 8, 666-676.)
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u A A (crude) 4-AcNH-TEMPOQ]! Q. AX|-wiAl 51| & % 3}9Th,

1

A7) WA 4-ANH-TEMPOS HBF,, NaOCl, and NaBF,9} 37 k314171 4-AcNH-TEMPO BF, 7} A4 €t}
o7} ¥ AAE 4-AcNH-TEMPO BF, 2 50% (3.0 g) #5381},

A Ay 4—AcNH—TEMPO+BF479] T+ CF;C00DN A ' MR AHE

o
o
fu
S
>
(o0
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;O

A U838 F 185-186C).

(7) NMR EolE]
MeNCN

Octanenitrile6 (Table 2, entry 1); HNIR (400 MHz, CDCls) & 2.34 (t, J=7.1Hz, 2H), & 1.66 (p, J =

7.4 Hz, 2H), & 1.44 (p, =7.2Hz, 2H), & 1.38-1.27 (m, 6H), & 0.89 (t, =6.6 Hz, 3H); 13C NMR
(101 MHz, CDCl3) & 119.8, 31.4, 28.6, 28.4, 25.3, 22.5, 17.1, 14.0.

MeNCN
4

Decanenitrile (Table 2, entry 2): H NMR (400 MHz, CDCls) & 2.34 (t, J =7.1Hz, 2H), & 1.66 (p, J =

7.3 Hz, 2H), & 1.45 (p, J =6.7 Hz, 2H), & 1.33-1.23 (m, 10H), & 0.89 (t, J =6.2 Hz, 3H); “C IR
(101 MHz, CDCl3) & 119.4, 31.3, 28.8, 28.7, 28.3, 28.2, 24.9, 22.1, 16.6, 13.6.

Cla_~_~~_<CN

(S—Chlorohe)(anenitrile7 (Table 2, entry 3); H NMR (400 MHz, CDCl3) & 3.56 (t, J =6.5 Hz, 2H), & 2.38

(t, J =6.9Hz, 2H), & 1.88-1.77 (m, 2H), & 1.75-67 (m, 2H), & 1.67-1.59 (m, 2H); 13C NMR (101 MHz,
CDCly) & 119.4, 44.4, 31.6, 26.0, 24.7, 17.1.

Me/\AECN

Me

2—Ethylhex::1nenitrile6 (Table 2, entry 4); H MR (400 MHz, CDCl;) & 2.50-2.42 (m, 1H), & 1.69-1.29

(m, 8H), 6§ 1.08 (t. J =6.7 Hz, 3H), & 0.93 (t. J =7.1Hz, 30); C NMR (101 MHz, CDCls) & 121.8,

32.8, 31.1, 28.8, 25.1, 21.8, 13.3, 11.1.

H

Adamantane—l—carbonitrile3 (Table 2, entry 5); 1H NMR (400 MHz, CDCls) & 2.07-2.01 (m, 9H), & 1.76-

1.71 (m, 6H); C NMR (101 MHz, CDCl;) & 125.2, 39.9, 35.7, 30.3, 27.0.

_10_
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Q.

Me Me

9-Methyl-2-phenylpropanenitrile (Table 2, entry 7); H NMR (400 MHz, CDCly) & 7.49 (d, J = 7.4 Hz,

o)., § 7.34 (t. J =7.51Hz, 20, & 7.27-7.21 (m, 1), & 1.58 (s. 6H); C MR (101 MHz, CDCls) &

141.4, 128.9, 127.8, 125.0, 124.5, 37.1, 29.1.

o
Cyclohexanecarbonitrile6 (Table 2, entry 8); H NIR (400 MHz, CDCl3) & 2.66-2.57 (m 1H), & 1.91-1.80

(m, 2H), & 1.80-1.63 (m, 4H), & 1.57-1.35 (m, 4H); C NVR (101 MHz, CDCls) & 122.2, 29.0, 27.5.

24.7, 23.6.

ISh
Bu

4—terr.‘—Butylcyclohexanecarbonitrile3 (Table 2, entry 9); 1H NMR (400 MHz, CDCls) Trans : & 2.31 (tt, J

=12.5, 3.4 Hz, 1H), 6 2.16 (d, J =12.7 Hz, 2H), & 1.85 (d, J = 11.2 Hz, 2H), & 1.59-1.53 (m, 1H),
§ 1.07-0.92 (m, 4H), & 0.84 (s, 9H) Cis @ & 2.96-2.87 (m, 1H), § 2.04 (d, J = 13.2 Hz, 2H), &

1.77 (d, J =12.9 Hz, 2H), & 1.53-1.46 (m, 3H), & 1.44-1.33 (m, 2H), & 0.87 (s, 9H): C NMR (101
Mz, CDCls) Trams : & 123.0. 46.8. 32.4. 30.4. 27.4, 27.3. 23.4 Cis : & 122.2. 47.6. 32.4, 29.0.

28.4, 27.1, 26.2.

o
Cyclohex—S—enecarbonitrile8 (Table 2, entry 10); 'H NMR (400 MHz, CDCls) & 5.79-5.72 (m, 1H), & 5.67-

5.60 (m, 1), & 2.86-2.77 (m, 1H), & 2.45-2.19 (m, 3H), & 2.16-2.04 (m, 1H), & 2.04-1.95 (m, 1H),
6 1.95-1.82 (m, 1H); C NMR (101 MHz, CDCls) & 126.5, 122.8, 122.0, 27.7, 24.9, 24.2, 22 4.

©/\/CN
3—Phenylpropanenitrile3 (Table 2, entry 11); H R (400 MHz, CDCls) & 7.34 (t, J =7.2 Hz, 2H), §

7.98 (d, J =7.3Hz, 1), & 7.26-7.22 (m, 2H), & 2.96 (t, J =7.4 Hz, 2H), & 2.62 (t, J = 7.4 Hz,
oH): “C NMR (101 MHz, CDCls) & 137.5, 128.4, 127.8. 126.8. 118.6, 31.1, 18.9.

CN
o

9-Methyl-3-phenylpropanenitrile (Table 2, entry 12); H NVR (400 MHz, CDCls) & 7.36-7.30 (m, 2H), &
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[0124]

[0125]

[0127]
[0128]

[0129]

[0131]

[0132]

[0134]

[0136]

[0137]
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7.30-7.26 (m, 1H), & 7.26-7.20 (m, 2H). & 2.98-2.88 (m, 1H), & 2.88-2.79 (m, 2H), & 1.32 (d, J =
6.7 Hz, 31); "C MR (101 Mz, CDCls) & 136.9, 129.1, 128.7, 127.3, 122.6, 40.0, 27.5. 17.6.

o) CN
I T

3—(1,3—Benzodioxol—5—yl)—2—methylprop::1nenitrile9 (Table 2, entry 13); ' NMR (400 MHz, CDCl3) & 6.75
(d, J =7.8 Hz, 1H), & 6.72-6.66 (m, 2H), & 5.92 (s, 2H), & 2.85-2.71 (m, 3H), & 1.30 (d, J =5.9
Hz, 3H); 13C NMR (101 MHz, CDCls) & 147.8, 146.8, 130.6, 122.5, 122.2, 109.3, 108.4, 101.1, 39.7,

27.8, 17.5.

A3
(1) gHs|=dA YolEL=R A5y Mo #F HH =1 24

B diaE octanal S 29 7] (model substrate)® ste] 249 R E A-ujs] A5t UolEY IS AFs)

ATHE 1).

(% 1]
o
. )(/\,\JL.H . N oxoammonium salt }\\},CN
le * \
’s solvent, 50°C, 12h Mo Tg
Entry Oxoammonium salt Solvent NH4X (equiv) Yield (%)"
1 4-AcNH-TEMPO'BF, AcOH NH;0Ac (2.4) 50
2 TEMPO'BF; AcOH NH;:OAc (2.4) 38
3 4-AcNH-TEMPO'BF; CHALCN NH;OAc (2.4) 40
4 4-AcNH-TEMPO'BF, CHCL, NH,;0Ac (2.4) 20
5 4-AcNH-TEMPO'BF; DMF NH,0Ac (2.4) 33
6 4-AcNH-TEMPO'BF; AcOH NH,( (2.4) 13
7 4-AcNH-TEMPO'BF; AcOH NH; (aq) (2.4) 38
8 4-AcNH-TEMPO'BF; AcOH NH;O0Ac (2.4) 48
g 4-AcNH-TEMPO'BF, AcOH NH,OAc (2.4) 60
10¢ 4-AcNH-TEMPO'BF; AcOH NH;0AC (4.0) 73
11 4-AcNH-TEMPO'BF; AcOH NH;0AC (4.0) 47

? Reaction conditions: octanal (0.3 mmol), oxcammonium salt (2.0 equiv), NHgX in solvent {06 mL) under N balloon at 50°C for 12 h.
b Yield determined by '"H NMR spectroscopy (internal standard: 1,1,2,2-tetrachloroethane).

© At room emperature.

4 ar70°C.

“ 1.0 equiv of oxoammonium salt was used,

© X, 9= 4-AcNH-TEMPO+BF, o] 3}8teF& 2 ko= ozle] My ZAS AF3GT. =g, SEhjo
Ed(octanenitrile)] AL 50% &2 BRHATHentry 1). 4-AcNH-TEMPO+BE, thal TEMPO'BE, o A}&&
o @& 85 BHol FUAW(entry 2). A3 YolEH AL CHCN, CHCl,, DMF 2 DMSOS} #& th2 &wjd
A FYPEJAAT, ol F o= ol EAb(acetic acid) Bt $-53FA] &AdF(entries 3-5). NH,Cl 2

NHs(aq) 9} 2 tt&E dnEdo AHgS 2 A3E el At (entries 6 and 7). W8 2% 2 AdnF 9
ol F7MIAHE u FE 73 &0l dojH T (entries 8-10). 4—ACNH—TEMPO+BF47 o ZAae A3 =

LEl}o]Ed (octanenitrile) AAES 5 st (entry 11).

(2) ABF LB =M YolEF= A3tH H&d #F HH =1 794

w dAs HHskE 231(E 1, entry 10)S ARkl AW dHs|=o] 71d WS AT 2).
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[0139]

[0140]

[0142]

[0144]

[0145]

[0147]

[0148]

[0150]

[0151]

[0152]

(& 2]
9 4-AcNH-TEMPO'BF, (2.0 equiv)
o+ NHoAe ——— T L peen
B o ACOH, 70 °C, Ny, 12 h
Entry Product Yield (%) Enmry Product Yield (%)
1 Lo\ 73 8 CN 60
Me’\r\\}iCN O/
3 L\ oN 62 9 ~CN 67
s
Bu
3 Gl ~_~_CN 62 10 OCN 94
4 w7 n 53
Me/\/\[cn C CN
Me Z
3 7‘“ 86 12 N rCN 63
/=7 cN @AME
6 Me_ oy 64" 13 O P 65
=y >
Me
7 B2
CN
Me Me
4 Reaction conditions: aldehyde (0.3 mmol), 4-AcNH-TEMPO'BF; (2.0 equiv), NH,OAc (4.0 equiv) in AcOH (0.6 mL) under Nz balloon at 70 C for 12 h.
" The yield was determined by GC.
[e) [e) ul _= S [e) =2 x>
eet(octanal), 7+ (decanal) % 6-F 22 Akd(chlorohexanal )& E 3=

o(2-ethylhexanal )3} #& EXg dysl= &

AHUHAETD] 5-7). A|ZFZIANILEE 2 H 5] = (

r\d' Hu " to

=
Z%=(alpha proton)S zZA] g= dH3|l=s B 9
A cy

S UERARE A EY] 8L St entries 8 H 9).

carboxaldehyde)®] o]% AL ¥ ubmo] A3lA LjolEE A

w2 3] = (Hydrocinnamaldehyde) fF=AE 243 82

(3) larger scaledlAle] A a8 © S2URF 99 AALE

B o] Asd volEE g2 Hu F qFRoA aHe|ql
(W82 2]
(9]
/ | 4-ACNH-TEMPO BF4 (2.0 equiv)
Me | H + NH‘;O#\C
: ACOH, 70 °C, N2 12h
1a

1.28 g (10 mmaol)

g9 E FejQl 4-AcNH-TEMPO #tt)Z& 713k Al-d7) F&o o&) 4

HBF4, NaOCl % NaBF4°] 7} 4-AcNH-TEMPO+BF, = A1A(50 %) &

_13_

Eb it (entries 1-4). &m)
YERH &3k Lol E
clohexanecarboxaldehyde) ¥ I F=A+
3-A ER A A-1-7F 25 2] 8] = (3-cyclohexene-1-
AATH entry 10). dfo]==ZAl
el EdZ e quh(F 11-13).

dHolA Ad

=N

orghch. ey,
A,

o},

ZIHSd 10-2019-0106583

MY des= % oo

TEE dofxint.

AF2-% 4-AcNH-TEMPO+BF, <]



k1
N2

1
(g
~

=0

+ N Hd_OAG

4-AcNH-TEMPO*BF; (2.0 equiv)

AcOH, 70 °C. N2, 12 h
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