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Abstract

Using 1,4-dioxane or tetrahydrofuran as a solvent, the highly selective reductive debromination of
a,a,a-tribromomethyl ketones was achieved by adjusting the quality of bromine water solution
and reaction temperature. The a,a-dibromomethyl ketones, a-monobromomethyl ketones, and
methyl ketones with moderate to good yields were synthesized. This reaction has a wide range of
substrates and functional group tolerance, providing a new pathway for the synthesis of a,a-di-
bromomethyl ketone, a-monobromomethyl ketone methyl ketone derivatives. With «a,a,a-Tribro-
momethyl ketone (0.1 mmol) was used as the reaction substrate, and 20 mg of bromine water (Br:
(3.2 mg), Hz0 (16.8 mg)) was added to 1,4-dioxane solvent at 80°C as the reducing agent to obtain a
product with a yield of 86% a,a-Dibromomethyl ketone. In the single debromination reaction of tri-
bromomethyl ketone compounds, it was found that the reaction temperature and the quality of bro-
mine water were important to the synthesis of a-bromomethyl ketone and have a significant impact.
The synthesis of Dibromomethyl ketones can have a significant impact. Therefore, in this experiment,
we constantly adjust the quality of bromine water, adjust the reaction temperature, and realize selec-
tive synthesis a-Bromomethyl ketone. With a,a,a-tribromophenone (0.1 mmol) as the raw material,
30 mg of bromine aqueous solution, Br; (4.8 mg) as a catalyst, H,0 (25.2 mg)), the temperature being
120°C, a 77% yield can be obtained within a 1,4-dioxane solvent a-Monobromomethyl ketone.
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Figure 1. Important a,a-dihalomethyl ketone compounds
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WAL LA 17, 38 LU =M - 77 — 2 DU 9k i BRI 2(1)) [18] [19] [20] [21], PhI(OAc),-
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Figure 2. Direct halogenation synthesis of a-mono- and a,a-dihalo-methylketones
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Figure 3. Selective debromination of a-polyhalogenones
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2. SCIOERSy
2.1. {EsFA 5T

HMS-14 £ 7 B3k S48 Be 28 (i 2R B I A BRA 7)) IKA-HB10 Y iefs 78 A (_EiEE4 014X
WEEHRAT]); XT4-100B BUA SAX AL T RHMCH B ES) 7); Varian Inoova-400 B RZRE IR IE AL (3
Varian A 7]); WF AR A EH BTG R E R EREHR R 610K .

2.2. SEWFE

22.1. L&MW 2 AR

££ 15 mL JEEER B AR I NEE 0.1 mmol 1.1,4- 48 /N NVE], %N 20 mg IR /KVE T (Br, (3.2
mg). 7K(16.8 mg)), 80°C FRATMN, KWK MN TG, HEEENRL, Al —& PG
WRARLL), B277Y) 2a~20. ROAHE CFIP0, BTl R$Rpt T AZREILIR A .

2.2.2. WEMIHER

££ 15 mL JEEER B AR I NEE T .0.1 mmol 1.1,4- 48 /N NVE], %N 30 mg IR/KVE T (Br, (4.8
mg). 7K(25.2 mg)), 120°C N#ATN, JERYIEE RN TG, HEEERal, Ak &P
IR, 13307 3a~30. KIAHRE CANY, St 7L IRE G .

23. ARSI SRIE

2,2-R-1- 3 2 [(2a) [8]: 23.9 mg, FHERE, 53875 86%. m.p. 36.0C; 'H NMR (CDCl;, TMS,
400 MHz) (ppm) 6 8.05 (t, J=4.0 Hz, 2H), 7.63 (t,J=8.0 Hz, 1H), 7.50 (t,J=8.0 Hz, 2H), 6.70 (s, 1H).

2,2-R-1-2-FA#IE)- 2. (2b): 27.9 mg, BRI, 7 B % 90%. 'H NMR (CDCl;, TMS, 400 MHz)
(ppm) & 7.62 (d, J=8.0 Hz, 1H), 7.50~7.46 (m, 2H), 7.40~7.34 (m, 1H), 6.76 (s, IH).

2,2- T -1-3-F K IL)- 2.8 (2¢): 20.2 mg, WA, 4B 65%. 'H NMR (CDCls, TMS, 400 MHz)
(ppm) 0 8.05 (d, J=4.0 Hz, 1H), 7.98 (d,J=28.0 Hz, 1H), 7.60 (t,J=4.0 Hz, 1H), 7.45 (t,J=8.0 Hz, 1H),
6.60 (s, 1H).

2,2-R-1-(4-FHIE)- 2. (2d) [8]: 24.2 mg, FEREA, 5B % 78%. m.p. 91.0°C~92.0°C; '"H NMR
(CDCl;, TMS, 400 MHz) (ppm) 6 8.07 (d, J= 12 Hz, 2H), 7.50 (d,J= 8.0 Hz, 2H), 6.60 (s, 1H).

2,2- R 1-(4-1R-2E5)- 2, (2e) [8]: 28 mg, MR, 2K 78%. m.p. 90.0C~91.0°C; 'H NMR
(CDCL;, TMS, 400 MHz) (ppm) & 7.98 (d, J = 8.0 Hz, 2H), 7.67 (d, J=8.0 Hz, 2H), 6.60 (s, 1H).

2,2- R-1-(4-5R AR 3E)- LB (2f) [8]: 21.8 mg, HER, /3B 74%. m.p. 36°C; 'H NMR (CDCl,,
TMS, 400 MHz) (ppm) 6 8.17~8.14 (m, 2H), 7.21~7.17 (m, 2H), 6.62 (s, 1H).

4-(2,2-ZR-Z ) E2g) [8]: 22.6 mg, FIEEAR, 2B F 75%. mp. 97.0°C~98.0C; "H NMR
(CDCL;, TMS, 400 MHz) (ppm) & 8.23 (d, J = 4.0 Hz, 2H), 7.83 (d, J=8.0 Hz, 2H), 6.58 (s, 1H).

4-(2,2- " R- L) -2K H R S (2h) [8]: 25.7 mg, HBRER, 3EEER 77%. mp. 41.0°C~42.0C;
'H NMR (CDCls;, TMS, 400 MHz) (ppm) 6 8.13 (s, 4H), 6.65 (s, 1H), 3.95 (s, 3H).

2,2- -1 -(4-1R-2-5 - ) - B (21) [8]: 27.8 mg, A, 5EFEK 74%. mp. 47.0°C~48.0C;
'H NMR (CDCl;, TMS, 400 MHz) (ppm) 6 7.88 (t, J= 8.0 Hz, 1H), 7.47 (t,J=4.0 Hz, 1H), 7.42(d,J=12.0
Hz, 1H), 6.78 (s, 1H).

DOI: 10.12677/hjcet.2022.124032 244 =AW EESE YN


https://doi.org/10.12677/hjcet.2022.124032

BB« IR &

2,2-JR-1-506 F 2R 2B (25) [8]: 20.5 mg, AR, 5B E 70%. m.p. 95.0°C~96.0C; 'HNMR
(CDCl;, TMS, 400 MHz) (ppm) 6 7.98 (d, J = 8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 6.68 (s, 1H), 2.43 (s, 1H).

2,2- R-1-(4-40 T - IE)- 2B (2K): 25.8 mg, AW, B2 77%. 'H NMR (CDCl;, TMS, 400
MHz) (ppm) 6 8.03 (d, J = 8.0 Hz, 2H), 7.52 (d,J=8.0 Hz, 2H), 6.68 (s, IH), 1.34 (s, 9H).

2,2- R-1-(4-H A - IE)- ZFA(21): 22.4 mg, AR, 552K 73%. "H NMR (400 MHz, CDCls)
5:8.06 (d, J=8 Hz, 2H), 6.96 (d,J=12 Hz, 2H), 6.65 (s, IH), 3.88 (s, 1H).

2,2- - 1-MEWY 2-Jk 2, l(2m): 22.3 mg, TEEIIK, 4 B5E 5 79%. 'H NMR (CDCls, TMS, 400 MHz)
(ppm) & 8.00 (t,J=4.0 Hz, 1H), 7.98 (t,J=4.0 Hz, 1H), 7.20 (t,J=4.0 Hz, 1H), 6.48 (s, 1H).

2,2-R-1-Z5-2- 3 2 [(2m) [8]: 27 mg, FIEAE A, 53 B2 5 82%.m.p. 97.0°C~98.0°C; 'H NMR (CDCl,
TMS, 400 MHz) (ppm) 6 8.63 (s, 1H), 8.09 (d, J=4.0 Hz, 1H), 7.99 (d,J = 4.0 Hz, 1H), 7.94~7.84 (m, 2H),
7.65 (t,J=4.0 Hz, 1H), 7.59 (t,J=4.0 Hz, 1H), 6.86 (s, 1H).

1,1-ZR-4- 28 T Be-2-(20): 12.9 mg, LMK, 40857 % 42%. 'H NMR (CDCls, TMS, 400 MHz)
(ppm) 6 7.30 (t, J = 4.0 Hz, 2H), 7.23~7.20 (m, 3H), 5.74 (s, 1H), 3.24 (t, J= 8.0 Hz, 2H), 2.98 (t,J= 8.0 Hz,
3H).

2-JR-1-ZF 2 (3a) [8]: 153 mg, HGEER, 2B 77%. m.p. 45.0°C~46.0C; "H NMR (CDCl,,
TMS, 400 MHz) (ppm) & 8.00 (d, J = 8.0 Hz, 2H), 7.63~7.59 (m, 1H), 7.50 (t, J= 8.0 Hz, 2H), 4.46 (s, 2H).

2-JR-1-(2-5 K FE)- 2. W (3b): 16.7 mg, TR, 43 8572 % 72% . "H NMR(CDCl;, TMS, 400 MHz) (ppm)
57.68 (d,J=8.0 Hz, 1H), 7.45(d,J=4.0 Hz, 2H), 7.39~7.35 (m, 1H), 4.52 (s, 2H).

2-J8-1-(3-5 K F)- 2./ (3¢) [8]: 14 mg, F A, 23575 60%.m.p. 39.0°C~40.0°C; '"H NMR (CDCl,,
TMS, 400 MHz) (ppm) & 7.96 (d, J = 4.0 Hz, 1H), 7.87 (d, J= 8.0 Hz, 1H), 7.60~7.57 (m, 1H), 7.45 (t,J=4.0
Hz, 1H), 4.42 (s, 2H).

2-R-1-(4-FKH)-ZBA3d) [8]: 15.4 mg, HEREA, 5B ~K 66%. mp. 92.0°C~93.0C; 'HNMR
(CDCls, TMS, 400 MHz) (ppm) 6 7.92 (d, J = 8.0 Hz, 2H), 7.47 (d, J=12.0 Hz, 2H), 4.39 (s, 2H).

2-IR-1-(4-IRZEHE)- 2. (3e) [8]: 18.6 mg, HEFEK, 5B % 67%. mp. 109.0°C~110.0°C; 'HNMR
(CDCl;, TMS, 400 MHz) (ppm) 6 7.86 (d, J = 8.0 Hz, 2H), 7.65 (d, J=28.0 Hz, 2H), 4.40 (s, 2H).

2-IR-1-(4-FKEHE)-Z B30 [8]: 13.2 mg, AR, HEK 61%. mp. 43.0C~44.0C; 'H NMR
(CDCls, TMS, 400 MHz) (ppm) 6 8.04~8.00 (m, 2H), 7.20~7.14 (m, 2H), 4.41 (s, 2H).

4-Q2-8- 2T HE)-"F I (3g) [8]: 15.7 mg, H R A, 4873 70%.m.p. 91.0°C~92.0°C;; 'H NMR (CDCls,
TMS, 400 MHz) (ppm) & 8.09 (d, J = 8.0 Hz, 2H), 7.81 (d,J= 8.0 Hz, 2H), 4.43 (s, 2H).

4-(2-1R- T 5E)- 2K H R TR (3h) [8]: 16.6 mg, L, 43555 65%. m.p. 135.0°C~136.0°C; 'H NMR
(CDCls, TMS, 400 MHz) (ppm) 6 8.15 (d, J = 8.0 Hz, 2H), 8.04 (d,J=28.0 Hz, 2H), 4.48 (s, 2H), 3.95 (s, 3H).

2-PR-1-(4-TR-2-F K FE)- 2 i(3i): 19.5 mg, TEtHE, 2875 66%. 'HNMR (400 MHz, CDCl;) o:
7.81 (t,J=8 Hz, 1H), 7.39 (m,J= 8 Hz, 2H), 4.46 (d, J=4Hz, 2H).

2-i5-1-5%F F 283 2,/ (3) [8]: 14.5 mg, [ ELEA, 53 77 % 68%. m.p. 49.0°C~50.0°C; 'H NMR (CDCl,,
TMS, 400 MHz) (ppm) 6 7.90 (d, J = 8.0 Hz, 2H), 7.30 (d,J=8.0 Hz, 2H), 4.43 (s, 2H), 2.43 (s, 3H).

2-UR-1-(4-BU T R FIE)- 2./ (3K): 18.2 mg, TR, /3B % 71%. 'H NMR(CDCls, TMS, 400 MHz)
(ppm) 6 7.93 (t,J = 4.0 Hz, 2H), 7.52 (d, J=28.0 Hz, 2H), 4.44 (s, 2H), 1.35 (s, 9H).

2-IR-1-(4- A FE- K IE)- ZFH@ED: 152 mg, LEBK, 7587 67%. 'HNMR (400 MHz, CDCL;) 6:
7.95(d,J=8 Hz, 2H), 6.94 (d, J=8 Hz, 2H), 4.36 (s, 1H), 3.87 (s, IH).
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2-JR-1-MEWy-2-F 2, ] (3m): 12.5 mg, TR, 2B F 61%. 'H NMR(CDCl;, TMS, 400 MHz) (ppm)
57.82 (s, 1H), 7.73 (s, 1H), 7.18 (s, 1H), 4.37 (s, 2H)-

2-JR-1-25-2-3E Z,Jf(3n) [8]: 19 mg, FEEA, 5872 76%. m.p. 81.0°C~82.0C; "H NMR (CDCl,,
TMS, 400 MHz) (ppm) & 8.51 (s, 1H), 8.04~7.97 (m, 2H), 7.93~7.88 (m, 2H), 7.65~7.56 (m, 2H), 4.58 (s, 2H).

1-¥R-4- 253 T He-2-B(30): 9.2 mg, KA, 4 #5775 41%. 'H NMR (CDCl;, TMS, 400 MHz) (ppm)
§7.29 (t,J=8.0 Hz, 2H), 7.22~7.18 (m, 3H), 3.84 (s, 2H), 3.01~2.92 (m, 4H).

3. BR 51118
3.1. a,0-—REAEFER U SV ERBRIAR

3.1.1. REI&EGK

o- 22 JRAR Y L 1) v e B PR R B0 IR RLATH AR & — AN BRI Bk, TERR FE IR, 8 o,0,0-
=R LH(1a, 0.1 mmol)fE AR MEY), £ 80°CF, HIA 100 mg /KM (Br, (16 mg). 7K(84 mg))*f A
RIS FIREAT T 03k, & NRERR, M LR CEE . ZFE. 2 WA R 1, Entries 2~5),
PL 1L 4- SN IMENEFI, BARPY a,a- 2K Z8(22)77 R ATk 58% (% 1, Entry 1), [KIEF—%
SAFRACIT IR 1,4- S OSHONIE R AT N . B4R, EEEE T BUKIERREX a-2 B F I EE )
MRV BTSN (R RE I, AT 92 VR K VAR T R SE IR B VR I S BETTE . M {H 20 mg KA
W, 2a PERIEBIRAR(E 1, Entry 8), P73 E1E 86%, SNSRI /KT & 550 2a 7= FPE(# 1, Entries
6~12). ftfi, HEIREFMN R, Fhm g SRR F 8 2a PR FEGE 1, Entry 13), WER
IKF] 60°CHY, KIL 2a P=FN 73%, MEETHEE 100°CH, 2a (7R 8 T, N 28%, FHEEE 58%
FEER ] a-— IR LI 3a R

I PO RN A I, BT T HAR T 2a MRS AF: o,0,0- =IRIK ZB(1a, 0.1 mmol)fF A R M
JEYD, 1E 80°CHI 1,4- S /NIEFIF, IRKIEW 20 mg (Br, (3.2 mg). H,O (16.8 mg)) Nl JEFI#E 3.5h N
ARG 86%M 2a.

Table 1. Optimization of reaction conditions for synthesis of a,a-dibromomethyl ketone compounds”

1. a,0- ZRAEEREU SV G BR R F AR

0 o) 0
@ CBrs  Bry-H,0 @CHBQ . ©)‘\CHZBr
Solvent, 80 °C
1a 2a 3a
Entry Br, (eq.) H,0 (eq.) m (Br,-H,0)/mg solvent Yield/2a%" Yield/3a%”
1 1 46.7 100 1,4-dioxane 58 5
2 1 46.7 100 THF 52 0
3 1 46.7 100 EtOAc 30 16
4 1 46.7 100 EtOH 39 29
5 1 46.7 100 MeCN 0 0
6 0.05 2.3 5 1,4-dioxane 30 0
7 0.1 4.6 10 1,4-dioxane 29 0
8 0.2 9.3 20 1,4-dioxane 86 0
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Continued
9 0.3 14 30 1,4-dioxane 85 0
10 0.4 18.7 40 1,4-dioxane 68 0
11 0.6 28 60 1,4-dioxane 59 0
12 0.8 373 80 1,4-dioxane 58 0
13¢ 0.2 9.3 20 1,4-dioxane 73 0
14 0.2 9.3 20 1,4-dioxane 28 58

“Reaction conditions: 80°C, 1a (0.1 mmol), bromine water solution (Eq. (Br,):(Eq. H,O) = 0.2:9.3), solvent (1 mL). bIsolated
yield. “temperature was at 60°C. “temperature was at 100°C..

3.1.2. [RMRY R

TE PR R, SR8 T 2k MRV BRI B RE I 52 0, 45 unde 2 fos, #F9e4s RaER 0.
ANTRN F5 BRI o1, 00,00- = V5 SR 2 BE IR M BEAT T VR IR N, 3R 42%~90%7= ZE 11 o1, 0- — Y5 L Ak,
HW(2a~20), AT IR A W H TR SR BRSNS 2 P R B . 5507 IR AR B
P 2 BIFEEREE A R 5 U5 IR IR R A AR AR L, IR ARAT R B, IR R
i 5 LA 5 (2b~2d), 1E3 3R, BT 05 B AR 05 & e B AT 23 B LA 79% M1 82% (1177 2R i
Filth SE LBV IR RS (2m~2n) . BEAL,  o-25 AR e B 1D T VR SN [RIRE REICR R AT, 153 30AH B (1 7=
)20, FEEN 42%, FIRTRIL, ZEFRERRRNERER. B U ESEREGFET, Ffftd
RESCIL 2a~20 MIHRLE L. LR RRM, SR FMA S T6], RYIEHEHE), & 6eElint 52 1%
R, N a,a- IR R A PR R T BRI A R .

Table 2. Synthesis of the a,a-dibromomethyl ketones 2a~20""
2. 0,0-ZREAEET 2a~20 AL

o 0
L Bry-H,0

dioxane, 80°Cc R CHBr2

? i ? ? ? ?
“, [ - ‘CHBr, “ RN “CHBr, ‘ X ‘ A CHBr, H s ‘ /H\CHBrz ‘ { - “CHBry H x { e “CHBr,
N N cl cl N Br AN F

1 9
2a, 86% 2b, 90% .g: 65% 2d, 78% 20, 78% 2f, 74%
o] o o) o o] ?
} “" "CHBrp 7 { "CHBr, | ~ 77 "CHBr, [ “r" "CHBr, J'\ =" "CHBr, ] CHBr,
NG H,C00G~ B P E P S ?, o
2g, 75% 2h, 77% 2i, 74% 2j, 70% 2k, 77% 21, 73%
o] ? o
577 "CHBrp ‘ [ ‘ CHBr, TNy ~ "CHBr,
2m, 79% 2n, 82% 20, 42%

“Reaction conditions: 80°C, 1a (0.1 mmol), bromine water solution (Eq. (Br,):(Eq. H,0) = 0.2:9.3), solvent (1 mL). “Isolated yield.

3.2. e-—RPEMEU SN SRHAR

3.2.1. REI&EEHE
TE ayo,0- = V5 L BAAL A 10 0 BB R S S rh R 0, S5 T AR R K 5 B 2556 an,or- — YR PR L 2R AL A4
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(-6 BRISIRE P AL R RN, DR b AR S 56 v 24k S8 ok 1 0 Y50 7K 5 B R 8 S B, DAIASI IR o-— TR R 3
254k A B A i 5 RN THEZE 100°C, R IUEF] 20 mg J/KE, HUAEIRTS 58% &K
(1 a-—IRIK L 3a, (HARSIGINEKITTE, 3a (97288 F (7% 3, Entries 2~3). PRl o088 S 2 B
RS 172 4 I SR FE R = B 120°C, 20 mg JRKAEE R, 3a = 3A T RS, #0148 70% (% 3, Entry
4), TEMAMT, B ARBEK R, S4H 30 mg BHKE 3a PERIE R, 7T E 77% (4 3, Entry 5).
4R SRR BEHR = B 160°CHE, 3a P22 B TR, U 25%7 %01 3a A2/, FEAERE K E 2R R
fii 4a A= p(7% 3, Entry 8).

AT 3a BRI BLIZ6AF: 1a (0.1 mmol) N E KL, R/KHEK 30 mg Bry (4.8 mg) AT, HO (25.2
mg)), HWEN 120°C, 7E 14- S NHREFIFRHEATE 0.5 h WA 3RS 77%1 3a.

Table 3. Optimization of reaction conditions for synthesis of a-mono-bromomethyl ketones*

3. e-—RAEFR N SR & AR R F AL

] i i
e o o, o
'ia | ’3a 4a
Entry Br;, (eq.) H,0 (eq.) m (Br,-H,0)/mg T/C Yield/3a%" Yield/4a%”
1 0.2 9.3 20 100 58 0
2 0.3 14 30 100 55 0
3 0.4 18.7 40 100 53 0
4 0.2 9.3 20 120 70 0
5 0.3 14 30 120 77 0
6 0.4 18.7 40 120 76 0
7 0.6 28 60 120 57 0
8 0.3 14 30 160 25 43

“Reaction conditions: 120°C, 1a (0.1 mmol), bromine water solution (Eq. (Br,):(Eq. H,O) = 0.3:14), solvent (1 mL). bIs0-
lated yield.

3.2.2. [RYIBOY R

T8 RSN, GRERRF 7T 1 120 0 A 0 BB RN By B AT A2 1R (3 4) . (15— 3R 12 SR BUR R
FEML PR N P B RAFARA N, Gl SR iR W2 305 & 28 L A W BRI 25 TR -2 50
RY5E I T% 7715, FAF RS54 R U= 22 MR 3a~31, [FI AR ITE a-— V5 FF R & B, she
TIFERD . KILHOTT 7 i AN g 7 R BUAR ) ao,0- = 1R T LB HR AT DUBRIEAT, DA 277 SR A5 3 M
K172 3m~30.

3.3. RZHIE

NERNHE T R NHLER, A ay0,0- — IR HIJE 450 T BE2REEMDN R, 76 160°CIHRE T, PAVUSMRIR A
7, 40 mg (Br, (6.4 mg). D,0 (33.6 mg)) Bry/D,0 MAEAFIREAT 7R RESELS, FRIGUER 70% K ITAL 4,
TARE 99%, FHI H R TR H H0 (K 4).

DOI: 10.12677/hjcet.2022.124032 248 =AW EESE YN


https://doi.org/10.12677/hjcet.2022.124032

BB« IR &

Table 4. Synthesis of the a-monobromomethyl ketones 3a~30”

5 4. o-— R EAEFR 3a~30 UARK

o o
Bry-H,0 ) ‘
R™ CBrg dioxane,120°c R~ CHaBr
1 3
? j i ? ° i
l \t‘ CHoBr ‘ ) [ CH,Br l \ CH2Br “ J "CHJBr J‘ \‘ \CH2BI' ‘ CHoBr
~ I hal hd o Br Fo
3a, 7% 3b, 72% © 3¢, 60% 3d, 66% 3, 67% 3, 61%
i i i i i i
,, “‘CHzBr “ - ‘ p CHBr U ;\" M CHoBr S CHaBr ‘ S CH,Br l ] hCHgBI’
NG HscOOC~ 7 Br~ 7 F SN ?
39, 70% 3h, 65% 3i, 66% 3j, 68% 3k, 71% 31,67%
? ? ]
A CH,Br AN CH,Br ‘ \CHzBr
3m, 61% 3n, 76% 30,41%

“Reaction conditions: 120°C, 1a (0.1 mmol), bromine water solution (Eq. (Br,):(Eq. H,O) = 0.3:14), solvent (1 mL). *Isolated yield.

0‘ o
Aoy aumo - o

> THF,160 °C ~ ‘ D
70% H/D 1:99

Figure 4. Control experiments
B 4. PRI

BT FRSE RN SCHRIRIE[], $RH T AT S BALER(E 5), IRFRANIK R N 4E HBr Al HBrO,
HBrO Al DLHEAT B4k [ S A2 B HBr 1 HBrOs,  a,a,0- =R F L 1a A1 HBr 7E35 7 1,4- N ZEAE
TAS A A, A kSRR I R R N ARSI B AR B, S R IR B AR ) 2a, TEAK
A 2a ATHE— AT R R B AR 2 3a.

o i Br'*O( o

HBr tOH - OH o
‘ - H » Br -Bry J
R~ CBrj R “‘::B > R~ CBrp R~ CHBrp
Br r 2a
1a A B
Al
Br2 + Hzo HBr + HBrO
\}
HBrO > HBr + HBrO,
3a, 4a

Figure 5. Possible selective debromination mechanism of a,0,0-tribromomethyl
ketone

& 5. o,0,0- =R EREY AT RERL IR [z Rz AL 3R

4. &g
ASCHRIE T LA 1,4 EONFR AT, 303 U AR R R R SR B, SCIL T a0 = YL R L
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Ik VI R . DAL S5 2 RAFRINCE AT a,a- IR IEEIH a-— LR . & — TPt T IRKIH
AR SR a0,0- =R F IR R A A D) i BRI IR S, 388 e R A YRR VAR DT s 50 S it 2 A
W, LT a,0- R HIERHAT o-— R LR SRAL SIS OB 5, ERA RIS FAHET
e, BRI 2L JRVE R SEIR . SEREXT BESEE, #E 1RSSR BRI, JF
SR TSR S N AT e S S o

E&WE
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