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Fig.1 Structures of the catalyst ligands
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Table 1 Optimization of reaction conditions*

Entry Gold catalyst Catalyst content, x(% ) n(H,0)/mmol Solution Time/h Yield( % )*
1 Ph; PAuNTY, 3 0.1 DCE 72 20
2 Ph; PAuNTY, 3 0.3 DCE 15 64
3 Ph; PAuNTTY, 3 1.0 DCE 12 64
4 (4-CF4Ph) ;P AuNTY, 3 0.3 DCE 16 66
5 (4-MeOPh) ;P AuNTf, 3 0.3 DCE 15 67
6 IPrAuNTf, 3 0.3 DCE 15 69
7 Et; PAuNTY, 3 0.3 DCE 24 34
8 LAuNTI, 3 0.3 DCE 15 72
9 MePhos AuNTf, 3 0.3 DCE 15 77
10 XPhos AuNTY, 3 0.3 DCE 15 88
11 BrettPhos AuNTf, 3 0.3 DCE 15 94°¢
12 BrettPhos AuNTf, 2 0.3 DCE 24 83
13 BrettPhos AuNTf, 1 0.3 DCE 72 40
14 BrettPhos AuNTf, 3 0.3 DCM 16 88
15 BrettPhos AuNTf, 3 0.3 THF 48 15
16 BrettPhos AuNTf, 3 0.3 DME 48 25
17 BrettPhos AuNTf, 3 0.3 1 ,4-Dioxane 48 22
18 BrettPhos AuNTf, 3 0.3 CH;CN 48 20
19 BrettPhos AuNTf, 3 0.3 DMF 48 20

20 AgNTf, 20 0.3 DCE 48 —

21 HNTI, 20 0.3 DCE 48 —

224 BrettPhos AuNTf, 3 0.3 DCE 15 94

23¢ BrettPhos AuNTf, 3 0.3 DCE 16 94
é c [Au](x %) 0

a. MeM + HO0 "Reaction condifion MeMCl. Reaction condition: haloalkyne (0.1 mmol), H,0, gold cata-

la 2a

lyst, solvent 1 mL, r. t.; b. estimated by ' H NMR spectroscopy using 1,3 ,5-trimethoxybenzene as an internal reference; c. isolated yield was

94% ; d. under O, ; e. under N,.

1AL, MR R FIIA 0.1 mmol 7K, ZM FHEHE 72 h, Wi AAER LR 20%
(%1 Entry 1) 5 M7KEHIZE 0.3 mmol B, RN =PICREEE H] 64% (R 1 Entry 2) ; kS K E =
1 mmol B (£ 1 Entry 3) , ROVBCEATIGM. FIt, EEKHHEHR 0.3 mmol.
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Table 2 Reaction scope of the method*

Entry Product Yield(% )* Entry Product Yield(% )*
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a. n(compound 1)=0. 1 mol, the reaction was carried out in 3 mL of 1,2-dichloroethane in open flask; b. isolated yield.

2.3 WEYRIEHE
HAMEEY) 2a ~ 2u M BTEEE IR 3 s,

Table 3 MS data of compounds 2a—2u

Compd. MS(ES*), m/z(Ref.) Compd. MS(ES*), m/z(Ref. )
2a 162.7(162.7) 24 21 184.1(184.1) 2
2b 169. 0(169.0) [25] 2m 172.3(172.3) 2]
2¢ 241.1(241.1) 2] 2n 233.4(233.4) 4]
2d 251. 1(251.1) 2! 20 233.4(233.4) %!
2e 193.1(193.1) 26 2p 222.4(222.4) 1%
2f 305. 1(305. 1) 20 2q 199. 4(199. 4) (24
2g 182.1(182.1) 24 2r 168.1(168. 1) 4
2h 280. 1(280. 1) [20) 2s 349.0(349.0) 24
2i 161. 1(161. 1) (20 2t 263.1(263.1) %]
2] 155.0(155. 0) [2¢] 2u 198.9(198.9) [%¢]
2k 168.1(168. 1))
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Mild and Efficient Method for Synthesis of a-Halomethylketones®

LIU Kaijian "
( Department of Materials and Chemical Engineering, Hunan Institute of Technology, Hengyang 421002, China)

Abstract  a-Halomethylketones are building blocks for the synthesis of various compounds due to their
selective transformations with different reagents. Moreover, a wide range of a-halomethylketone derivatives at-
tract increasing interests in pharmaceutical chemistry. o-Halomethylketones are also widespread used as inter-
mediates in organic synthesis, such as in Favorskii rearrangement and Reformatsky reaction. However, their
direct synthesis from the corresponding methylktones by N-halosuccinimides, molecular halogen and metal
halides has been plagued by poor regioselectivity and over-halogenation. For the above reasons, a simple,
convenient and environmentally benign protocol to synthesize the a-halomethylketones was developed by cata-
lytic hydration of haloalkynes, which can be easily prepared in one step from commercial terminal alkynes. In
the presence of 3% (molar fraction) BrettPhosAuNTf, and 3 mmol H,0 in dichloroethane at room temperature ,
a broad range of haloalkynes were converted into a-halomethylketones in excellent yield through gold-catalyzed
hydration reaction. The presented methodology will provide new strategies for a-halomethylketones-type drug
design and synthesis, which has important academic significance and application value.

Keywords a-Halomethylketone; Haloalkyne; Gold-catalysis; Hydration reaction
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