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Recent Progress in the Application of Difluoromethyl Diazomethane
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Abstract Difluoromethylation has achieved remarkable progress in the past two decades. In addition to the direct
difluoromethylation and the stepwise difluoromethylation, chemical transformation starting from CF:H-containing building
blocks is a novel strategy to introduce difluoromethyl group into organic compounds. Compared with electrophilic-, nucleo-
philic- and free radical-difluoromethylation reagents, the types of CF2H-containing building blocks are still limited and less
explored. Among them, difluoromethyl diazomethane (CF2HCHN>) is a new type of fluorine-containing building block
developed in recent years, which has received much attention from researchers. The recent progress in the application of
difluoromethyl diazomethane and its surrogates as fluorine-containing building blocks is summarized, focusing on the reaction
types and related mechanisms, and the developmental direction in the future is prospected.

Keywords difluoromethyl diazomethane; difluoromethylation; fluorinated building block; pyrazole
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Figure 1 Difluoromethyl-containing drugs and bioactive molecules
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HF,C R
CF,H CF,H —
2" +BuONO, AcOH W 2 R'-=——R? 7 15 examples
NH, CHClg, reflux, 10 min N, CHCI3, rt., 24 h N\N R2 up to 83% yield
H
in situ
3 4 5
B2 CHPEEATRS TR K3+ 205 B R
Scheme 2 [3+2] Cycloaddition reaction of CF2HCHN2 with electron-deficient alkynes

SR H TRl 5 15 HO Bk L 7 R R SR D, b Ty
FEON TSR R, Rk, BT F A0 B otk m 1 ok
Bk, B U B R b (4) 5 AR R ARG k2
IS SLPEFETT T R G IE.

2017 4, ZEHHM Mykhailiuk FPAROSL[FHRIE T 5
A7 A PP 56 P 25 2 e (4) 5 B O FL 7 A e A

N-75 3 TSR WA A3 23R s vz, 1581 7 —2K—
T R IR it kb Ak 540 6 A1 8 (Scheme 3). {EHAF—
IR, 6 AL AT AL A 5, DL N-75 FE T SR i Vg M e
PR BRI 3,5- ZHURIERERRAL &4 7 24 E T
B EBRYEAAM N EAE DMSO-ds F &AL N 8
(Scheme 3). 2018 4%, 1% [A1BAPULE IEAHF 70 kA |, @i

(o}
heating or hv @/Bn
N, HF,C
0 9 ©
o HF,C AT 51% yield
(\ :N/Af — N. — (1) column
N o chromato h
graphy
HFzC>_>\ SUEWG NCFZH 5 7 o
HN\N/ Ewg CHClrt, 24h |\, CHCl3, rt, 2~12h 0 @H*
. HF,C Ar or
in situ N~ 3 SO-
6 4 — ~—  (3)DMSO-ds
6 examples °N 0O
up to 89% vyield H 8
10 examples

EWG = CO,Me, CO5Et, CN, etc.

B3

up to 96% vyield

o R E T b S R 1 [3 - 21 0 R R

Scheme 3 [3+2] cycloaddition reaction of CF2HCHN? with electron-deficient alkenes
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Scheme 6 Application of CF2ZHCHN: in the synthesis of N-heterocyclics

(a) Synthesis design of 3-(difluoromethyl)-1H-pyrazoles
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Scheme 12 Synthesis of CF2H-containing pyrazolines and pyra-
zoles by continuous flow reaction
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Scheme 13 Synthesis of difluoromethyl substituted cyclopro-
pane by continuous flow reaction
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Scheme 15 Multi-step continuous flow synthesis of fluorinated pyrazoles and pyrazolines
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ST AR 4R PR IR ) PhoSTCHL,CFH OTS (47). %3R5
WA T AR, 5FH%&. RS, Eeit ek
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Scheme 17 Reactions of Ps-DFA as the surrogate of CF2ZHCHN:
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Scheme 18 Reactions of DFHZ-Tfs as the surrogate of CF2ZHCHN:
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