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Abstract
acted with a-bromo carbonyl compounds at 90 “C under nitrogen atmosphere to afford a series of a-arylseleno carbonyl

In the presence of iron dust, using commercial N,N-dimethylformamide (DMF) as solvent, diaryl diselenides re-

compounds. The influence of temperature, reaction time, solvent and iron dosage on the reaction was investigated. The results
showed that the influence of temperature on the reaction was most obvious. In addition, the influence of carbonyl substituent
in a-bromo carbonyl compounds was also more obvious. When carbonyl substituent is phenyl, the yield was lower than that of
methyl or alkoxy. A proposal mechanism is that iron dust reacted with diaryl diselenides to give the nucleophilic species
ArSeFeSeAr, and nucleophilic species ArSeFeSeAr and electrophilic a-bromo carbonyl compounds occured nucleophilic
substitution reaction to obtain the desire products. The method using the iron dust to promote the cleavage of Se—Se bond has
advantages of safe non-toxic, cheap and easy to get raw materials, simple procedure.

Keywords iron dust; cleavage of Se—Se bond; diaryl diselenides; a-bromo carbonyl compounds; a-arylseleno carbonyl
compounds
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KPE. EHERRRE T — R8I ES IR Sm/ZnCL!,
Sm/CoCL", Smy/NiCL™, ') La/L,!'®, Cp,TiCly
Bu-iMgBr! VR BE WY Se—Se B ITEN . HH A
L EIEN Se—Se B A AL M KU 4 T A
BCA P a7k SeMSe (M ARE & &), (HR XL 4 )8
ik mot, HASAAREIE SRE M. %15,

CARNEESE, FR RN Se—Se I
JSFH AR W SCHRARIE, AR SCHRIE X — 738 SN T R a-
i HEHRIEA S ).

1 &R511R

TP LA TR TS o= TR AR PR R s B AR Y,
FEYPMAAAET, RNZEA BURAE. KRR ER (1.2
mmol). I THEF(0.5 mmol). VUERIE(THF) (5.0
mL). #¥3(2.0 mmo) VG, SRS T 30 CHiL
6 h, MR CEE(TLC) 2 R B B AN KA RSB
IFAERE] 12 h, TLC Z0#r, WA B R, 4RI R
R ETEE 60 C, I 6 h, TLC 7 A #i s,
Hr B35 o-FAHE I, 738 30%. Eidikge ],
7E 60 CIty, BRAT A R BE Se—Se BB, NIR1G R
PSS ZFAT, 2K R GAR BT WA 5T S B
FANESEYIE S
R UL S TR) R AR FE AR o- R AR P IR S Y
A0
Table 1 The influence of solvents, temperature and time on the
reaction of diphenyl disulfide with a-bromo acetone

Entry Solvent 17°C Time/h Yield/%
1 THF 30 6 Trace
2 1,4-Dioxan 30 6 Trace
3 DMF 30 6 12
4 THF 30 12 Trace
5 1,4-Dioxan 30 12 Trace
6 DMF 30 12 14
7 THF 60 12 36
8 1,4-Dioxan 60 12 36
9 DMF 60 12 56
10 DMF 90 12 78
11 DMF 110 12 79
12 DMF 90 15 78

W 2. 3R 2 R HIEN 2.5 equiv. 2R RS
K2 YRR TR TR =R PTIR F) SUSE FRS

Table 2 The influence of the amount of iron on the reaction of
diphenyl disulfide with a-bromo acetone

Entry Iron‘“/equiv. Yield/%

1 0.4 35

2 0.8 52

3 1.6 71

4 2.5 80

5 3.0 81

¢ o-AR IR FH BN 1.0 equiv.
ﬂ Fe (2.5 equiv.) R (1)
+ B — > ArSe

ArSeSeAT B R DMF, 90°C, 12, N ﬁo(
3a~ 3l

FERIMFMT, REFHESM a- RN EY
EANA I =05 2 AN BRI SN Eq. 1, SRR 3.
3 e R AN R

Table 3 Synthesis of a-arylseleno carbonyl compounds

Entry R Ar Product Yield/%
1 CH; Ph 3a 76
2 CH; p-CH;C¢Hy 3b 81
3 CH; PhCH, 3¢ 73
4 CH; p-CIC¢Hy 3d 74
5 Ph Ph 3e 52
6 Ph p-CH;C¢Hy 3f 57
7 Ph PhCH, 3g 56
8 Ph p-CIC¢Hy 3h 63
9 OEt Ph 3i 78
10 OEt p-CH;C¢Hy 3j 86
11 OEt PhCH, 3k 79
12 OEt p-CIC¢H, 3l 75

MFE 1 ATR, R S N B R, RN i
5 T T v AT DL B S B R R B T E
110 CHF, FERAH LAt UL DMF NI, B
B, I TR P RE K, BB R SO N R R, H ]
HEKF] 15 h, PR, B L DMF 1E# 7,
E N 90 °C, HFIEN 12 h.

KA BRI gt DL A o- 1R AR TR
(1) I SRR e REAR Y, 2 82k F B0 I S5, 45

732 http://sioc-journal.cn/

© 2015 Chinese Chemical Society & SIOC, CAS
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AR, PTREAE TR KA A B, Al o 5 B0
B EE N RO AT — E IR, PRI E A g T
A CH; b, ik 5 o-IRAHREEAL G B 1) 77 3R A H
) 05 AR ) PR AR, AT RE AR T TR
5 o | AR R TG S M) B SRR PE.

Bt =05 B S o- AR S YR N
AT REHLEL 41 Scheme 1.

e, BRI S N AR R R R
FETBEEL R A, B S a-RARIML Y R VAR E] a-
Ji AR A RS I R B B AR, 5o gk
5 a- IR G NAFE] a- 5 RIS )
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ArSeSeAr + Fe —— ArSeFeSeAr

Q o)
ArSeFeSeAr + Ao BT ——= AN SeAr + ArSeFeBr

Q o)
ArSeFeBr + R)K/Br—>R)K/SeAr +  FeBr,

Bz 1 BRk (i =05 ik S o IR AL & B AT
AEpLE

Scheme 1 The possible mechanism of iron-mediated the reac-
tion of diaryl diselenides and a-bromo carbonyl compounds

F1 FeBr,. MNZEWRIE, MM INA KSCN, JCiflZr
B G, S PIE B G, Fiaais
PR UL SN A Fer AR K.

2 g

o- 75 T B R FEAL B W 0 — 2B e AL b i B B v
A2 24 o] & 7 vk — Ol S ArSe 5oEH
&Y a-IRARBRFEAL AW N 2T, Bl i i H
7 ArSeBr 5 a-HRIEMA VMBI E FE—78 Clk
P8I e R A L T A 5 B RO, B TR
(1) B Z6 A AR SO BRI E TR Se—Se . 4% o-
J5 AL PR A B ) AT TR 5545 | S0 R 16T (8 S50 A,
N o- SRR FE RIS B S PR T — SR, W
EER VG2
3 IS
3.1 UESHFA

'H NMR(EA TMS A P#5), °C NMR(EL TMS A
F5)H INOVA-400 B 5E; 5t B HPS989A MlliE. ¥
7 DMF REBRKAH, BT SEA T 755,
T B AR o-IRARIRIE L S AN Aldrich A ] T
3.2 ZLWAHE

¥ DMF (2.0 mL), o-{RACEREAL 5 4(1.2 mmol), —
75 2 A EE(0.5 mmol) K38 JE RN (2.5 mmol) i\ F 5]
JEBEM R, ZARYTT 90 CHEFER M 12 h. kM EE R
J&, TN 40 mL ZF8 2.0k, #ike, i, A 50 mL K,
AN, KA R B, &IFE N, Tk
RN TR, R, WRYE, FIAE O LBV L V=
30 @ DIEBEWEFA, #2070 B A 1g45 H A5~ 3a~31.

o- 2Rl 3 P W (3a) ) (R K. 'TH NMR
(CDCls, 400 MHz) 6: 7.52~7.28 (m, 5H), 3.58 (s, 2H),
2.26 (s, 3H); *C NMR (CDCl;, 100 MHz) 6: 203.6, 133.3,
129.4, 128.7, 128.0, 36.9, 28.0; MS m/z: 214.0 (M ™).

o-(4- P L A 35 ) T A (3b)2Y: B R Ak, H
NMR (CDCls, 400 MHz) d: 7.25 (d, J=8.0 Hz, 2H), 6.90
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(d, J=8.0 Hz, 2H), 3.61 (s, 2H), 2.31 (s, 3H), 2.24 (s, 3H);
C NMR (CDCl;, 100 MHz) d: 203.0, 137.9, 134.4, 131.6,
127.3,41.2,31.4,21.3; MS m/z: 228.0 (M").

o- R 3 P B (30)®Y: B AR i 4A. 'TH NMR
(CDCl;, 400 MHz) 6: 7.36~7.12 (m, 5H), 3.63 (s, 2H),
3.56 (s, 2H), 2.17 (s, 3H); *C NMR (CDCl;, 100 MHz) ¢:
203.6, 137.8, 129.5, 128.3, 125.1, 40.6, 34.1, 29.5; MS
m/z: 228.1 (M").

o-(4- SR B (3d)*: FHOFE A, mp. 61 C
CCHME™) 60~62 °C); 'H NMR (CDCl;, 400 MHz) 6t
7.53 (d, J=8.0 Hz, 2H), 7.41 (d, J=7.0 Hz, 2H), 3.54 (s,
2H), 2.19 (s, 3H); °C NMR (CDCls, 100 MHz) J: 203.5,
133.8, 132.3, 129.5, 128.4, 42.9, 29.1; MS m/z: 248.0
(M).

o-ZR A 3 7 2,1 (3e)P): B iR, "H NMR
(CDCls, 400 MHz) 0: 7.94~7.44 (m, 10H), 3.60 (s, 2H);
C NMR (CDCl;, 100 MHz) d: 173.0, 136.7, 133.1, 132.9,
130.6, 129.0, 128.8, 128.7, 128.6, 38.7; MS m/z: 276.0
(M),

o-(4- LA 2 2 300 A HLRBA. 'R
NMR (CDC13;, 400 MHz) d: 7.94~7.56 (m, 5H), 7.32 (d,
J=7.2 Hz, 2H), 7.23 (d, J=7.0 Hz, 2H), 3.76 (s, 2H), 2.34
(s, 3H); *C NMR (CDCl;, 100 MHz) §: 173.1, 138.4,
136.7, 134.6, 133.2, 131.2, 128.7, 128.5, 127.4, 38.6, 21.4;
MS m/z: 290.1 (M ).

o- Rl 7 20 3g)PY: B LR BA. 'H NMR
(CDCls, 400 MHz) d: 7.94~7.23 (m, 10H), 3.76 (s, 2H),
3.53 (s, 2H); *C NMR (CDCl;, 100 MHz) 6: 173.2, 137.7,
136.7, 133.1, 129.1, 128.8, 128.6, 128.3, 125.7, 36.5, 34.1;
MS m/z:290.0  (M").

o-(4- S ) 2 2 W 3P B [E &L mup.
84 ‘C(SCHRMEPY 84~85 C); 'H NMR (CDCl;, 400
MHz) d: 7.96~7.52 (m, 5H), 7.49 (d, J=7.0 Hz, 2H),
739 (d, J=69 Hz, 2H), 3.69 (s, 2H); “C NMR
(CDCl;, 100 MHz) ¢: 173.2, 136.8, 134.6, 133.1, 132.6,
128.9, 128.8, 128.6, 128.5, 39.0; MS m/z: 309.9 (M").

o- M3 20 L ERGHP: B EHRTA. 'TH NMR
(CDCls, 400 MHz) §: 7.58~7.28 (m, 5H), 4.14~4.09 (m,
2H), 3.50 (s, 2H), 1.19 (t, J=7.0 Hz, 3H); “C NMR
(CDCls, 100 MHz) ¢: 170.8, 133.4, 131.3, 129.3, 127.7,
61.3,27.8, 13.8; MS m/z: 244.1 (M").

o-(4- T IR A L) 2B LR 3T B R A
'H NMR (CDCl;, 400 MHz) §: 7.37 (d, J=8.0 Hz, 2H),
7.20 (d, J=7.8 Hz, 2H), 4.14~4.09 (m, 2H), 3.50 (s, 2H),
2.32 (s, 3H), 1.28 (t, J=7.2 Hz, 3H); "C NMR (CDCl;,
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100 MHz) d: 170.8, 138.4, 134.8, 131.0, 127.5, 61.0, 29.4,
21.3, 13.8; MS m/z: 258.1 (M").

o- "R 3K 28 2 e 3R AR A, 'H
NMR (CDCls, 400 MHz) d: 7.34~7.20 (m, 5H), 4.12~
4.07 (m, 2H), 3.50 (s, 2H), 2.97 (s, 2H), 1.19 (t, J=7.0 Hz,
3H); “C NMR (CDCls, 100 MHz) ¢: 170.6, 135.7, 129.0,
128.6, 125.7, 61.0, 33.9, 30.7, 14.0; MS m/z: 258.0 (M").

o-(4-FR ) B 2R Z B 3N 3 IR .
'H NMR (CDCls, 400 MHz) ¢: 7.54 (d, J=8.0 Hz , 2H),
7.48 (d, J=7.8 Hz, 2H); 4.15~4.09 (m, 2H), 3.49 (s, 2H),
1.29 (t, J=7.0 Hz, 3H); °C NMR (CDCl;, 100 MHz) ¢:
169.9, 134.3, 132.5, 128.9, 128.6, 61.0, 28.2, 13.8; MS
m/z: 278.0 (M ").

% B &l (Supporting Information) AT & B 1A% M
WEY) 3a F 3i BIRZREILIREE . Bl Ao Bt IX Lehs
RER] PL G 2 AT 3 (http://sioc-journal.cn/) & T %K.
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