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Exploitation of a new methodology for the generation of alkyl radical species is
of great importance in the field of organic chemistry. Aldehydes are easily available, common compounds
and have been utilized as a precursor of acyl radicals. Therefore, it is highly desirable to develop an
efficient method for the generation of alkyl radical species from aldehydes without forming acyl radicals
to utilize aldehydes as an alkyl radical precursor.

In the present study, we have succeeded in developing a general method for oxidative generation of alkyl
radicals from aldehydes through peroxohemiacetal intermediates with a catalytic amount of a cobalt-salen
complex using hydrogen peroxide as a stoichiometric oxidant to give hydroperoxides in good yield with
wide generality. When the reaction was carried out in the presence of sodium iodide, the corresponding
deformylated alkyl iodides were obtained in good yield.
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Table 1. Examination of Ligands

entry R! R2 yield (%)
1 H H 32
2 OMe H 32
3 CF; H 17
4 H Me 75
5 OMe Me 77
a) NMR vyield.



Table 2
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LN 5 mol% Co(3-Me-5-MeO-salen) ~
! )YO 4 equiv H,0,(aq) S
h MeCN, 20 °C, 1 d \“)\OOH

Table 2. Generality of the Reaction

OOH R OOH
R R
e}
4a(R = "Bu, 72%) 4k (R' = n-Bu, R2 = H, 69%)
4b (R = Cl, 74%) 41 (R' =R2 = -(CHp)s-, 74%)

4c (R = OBn, 73%)
4d (R = (CH,),OMOM, 75%) )

4e (R = (CH,),0Ac, 72%) R

4f (R = (CH,),0Piv, 79%)

49 (R = C(O)'CgH 5, 61%) Ph 16 OOCH(or OH)
4h (R = (CHy)4,C(O)CHg, 70%)
4i (R = (E)-CH=CH('Bu), 71%) 4m?2 (R! = Me, R2 = H, 63%, 75%")
4j (R = CC(CHy)sN(phtha), 63%)  4na (R! = H, R2 = Me, 61%, sg%b)

Q—OOH or OH)
OH Ph

40 (69%P) 4p2 (n =1, 67%, 73%P) 4r (65%)
492 (n = 2, 68%, 75%P)

O e OO
OOH

4u (45%, 60%P)

OOH(or OH)

4s (62%°) 4t (54%P9)

OOH
A oomeron [::VA7<

4v (46%, 56%b) 4w (36%)

aDiastereomer mixture. Plsolated as an alcohol by reduction using PPhg.
7.5 mol% catalyst was used. 9GC yield.
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1) 5 mol%
Co(3-Me-5-MeO-salen)

QV 4 equiv HyOxurea J\
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R Z R” 00H 2 ()
2) 1 equiv TFA, -20 °C

1 (R = 2-Naphthyl) 2 (74%)2 75%?2

a: NMR yield

5 mol%
Co(3-Me-5-MeO-salen)
4 equiv H,0,

10 equiv TEMPO
R /\/I\éo

T’@?V>

MeCN-CH,Cl,
1 (R = 2-Naphthyl) 5 (66%) 6 (11%)

HER L, ZZnbligsk ﬁ&+ i a
L NIRBIRBM-EORE T 4 v I 72
[Co']
- + H20,
H,0
[CoM}(OH 2-2
R1‘)\OOH
H,0
) 0—0 O-OH
RK)R: [Coll—O [C\;om] or [C(I)|||]
RZ
HCOH R rR1_L_o

R1/§]/OH
Solll
Co ]\O.O

6
8 fFE/NEDIRFE ALK FELTF
(Table 3)
(Entry 1,2)
56
(Entry 3) N-
NIS

(Entry 4,5)



6

5 mol% Co(3-Me-5-MeO-salen)
8 equiv. HyO, * urea

CHO » equiv. halogen source mx
MeCN, —-20°C,1d +-Bu

Table 3. Examination of Halogenation Reaction

entry halogen X= X= X= recovery
source 1, Cl, Bra OOH COOH of 6
1 NaCl 0% 73% 14% 5%
2 NaBr 0% 77% 18% trace
3 Nal 57%(56%) 3% 9% 2%
4 [Py 0% 0% trace 81%
5 NIS trace 0% 1% 50%
aNMR vyields (isolated yields).
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Table 4. Examination of Ligands and Additives

i

entry L additive 8a 9 re%c;v7ery
1 L1 none 35% (36%) 26% 27%
2 L1 5 equiv. AcOH 67% (62%) 33% 4%
3 L2 5 equiv. AcOH 4% 17% 42%
4 L3 5 equiv. AcOH 67% (61%) 26% trace
50 L3 5 equiv. AcOH 68% (69%) 25% 0%

aNMR vyields (isolated yieds). °The reaction was conducted at — 35 °C.
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5 mol% Co(L3)

2 equiv. Nal
B 5 equiv. AcOH 2
JR\ 8 equiv. H,O, aq. JR\
1
CHO  mecN, -35°C, 14 RU

Table 5. Generality of the Reaction

w m'
R =Cl, 73%)

(
(R=Br, 76%)
R
R

= (CHp)30CH,0CHj, 71%) 9%
= (CH,):0Ac, 76%)

Wt T O

73% 82% 81%
~/\/l\ NN
81% 66%
|
J
69% 60%

25 mol% Co(L1)

OMe OMe 10 equiv. Nal
MeO CHO 40 equiv. HyO5 aq. CF3CO,H
3.1 equiv. (3)
OMe OMe CD4CN, -20°C,1 d HCOH
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