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Abstract

Many fluorine-containing drugs have a strong physiological activity. 2-Fluoropropionic acid is an
optically active small molecule organic acid and has important biological significance in the syn-
thesis of some drugs and in the modification of drug structure. Since the yield of the target product
is low in the conventional method of synthesizing the fluoro-compound and which is not easily pu-
rified. Therefore, this paper reported that through microwave catalytic synthesis means to improve
the original synthesis, improve the process and the yield of the target product. At the same time, the
mechanism of microwave reaction is discussed.
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23 TESEFHFIHE
AL AL
HHE A gaussian 09w/GaussView 5.0 #ifF:
T BRI 2 B (DFT)/Opt + Freq(Z5 Fi Ak +41%)
34 B3LYP/6311g**(2d,2p)
Hif: —1
/i PCM: 7K
LM, A 1R
HESRE2E T
B3LYP/6311g**(2d,2p)
B far: —1
AL PCM = 7K
P B W AR BRYZE IRC: Both directions X[
MaxPoints = 10
Al IRC = CalcFC, TS

24. AR

241, BRI

TEAMEIR LT R BEE 1) 500 ml i = FOfHT, 4 232 g (4 mol) ¥ 384k #1137~ 180 ml (10 mol)7k
o, WA HEE T B RAC TR A RONAR RANEIIAE , 282NN 21.6 g (0.2 mol) i) S-(-)-2- AR -
IR ARSI 2 t = 70, 80, 90, 100°C, 4 hJERHHUH KB, Wi Thettd, BEAIESCLL.
PE, JERAR BB AR RO M . BRI R A AT . W odaE. SRR L8R L EREEEL
5~6 K. AIFAENAME, KRB TELER. dIEE, IEREE, CROBEATE, BRRBRIEAME,
2 110°C AR IR = KA =4 R B 28, WdE 140°C~155C G s €8 i 1 i A

RPBGRE 70°C, FEEEEHE 0; RN 80°C, REPRESY: KRELRE 90°C, 157/ 429, Fo%
23%; RNEFE 100°C, 3774 13.69, 7= 74%.

dn: OH: 11.10 ppm, Filg, CH: 4.97~5.20 ppm, 8 Hi%; CHz: 1.60~1.70 ppm, 4 ik,

ELliE 6% : [a] 25D = +1.75 (C=5,EA)

2.4.2. WUERST R M SEIE

kSO E IR 400W, JHSEF: t=70, 80, 90, 100°C, SMHf[E: 1h.

SOSIFIETR LE 2 S(-)-2-F A R Sfb4: 7K = 1:20:50.

7£ 500 ml )=, ¥ 232 g (4 mol) (34 £V T 180 ml (10 mol)/KH, #E /345 HE N 25 A4 58
SVERR . TERNAR RATIAE, BN 21.6 g (0.2 mol)ff] S-(-)-2-EA K k. 25, K= E Tk
R, GEREIRAEE . A R OEEE R AREARRET, BRSNS
HOFE “TFuR” $l, i SoR i BoRIIR . OSSR RS R . 1h SR RO RN, e e
o, BTRENEERAGE, BETKHEE 5CEA. T8, ERARERRLER R RN, BRIkl
TR A AT W i, A IR IR R LA EL 5~6 K. S FFA N, oK T
Bl . WIESE, IR EAMW, LROBRET G BRARWRUEZAM, JAFRHEOMIA=Y. K~
WREZ, YEE 140°C~155°C i 2 v Ak
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SR E 70°C, FPAREL 0; VIR 80°C, 14774 3.3g, 7% 18%; XML E 90°C, #3774 10g,
54%; JRMEE 100°C, 19774 179, 723 92% (f Nl B A= 245 5L LR 1),

84: OH: 11.10 ppm, Mul%; CH: 4.97~5.20 ppm, 8 Hl%; CHz: 1.60~1.70 ppm, 4 Hik.

FELHEYESE: [a] 25D = +1.75 (C=5,EA)

3. HREITR

AT E L, e —Fh R MRS, BT SN, IR B . MO IR THE RS«
G TR 2-FUA IR, N A AA AE B oN—519595 KCal/Mol, i i 2 At B —519589 KCal/Mol, 7=
YII¥) e 9-519606 KCal/Mol (JLIE] 1). MY 5idIEAEES AE = 6 KCal/Mol, B[ 25.116 KJ/Mol, fij
HHES 5P YRRE L0 AE = 16KCal/Mol, Bl 66.976 KI/Mol(JILI4] 2). 2-5 Az C-Cl g K 1.836704
A, T 2-5 R C-F 48K >y 1.350000 A, i &, C-F # 18 K y 1.506490 A, C-Cl g4 Ky 2.756271
A, TR, C-ClHE#5 TR,

G IR g5 R ank 1.

MRS 45 IR, WA S 2- SRR RS, TR S T RO ZR I T 5 A% . [ SR B FRAE 80°C
PAL, SXRARIEA T8 58 22 BT i s AR

ARSI R FHKVE R, JFHARLL 50 5T 2-H ORI LR, 1225 18 3 KF 7 il R R s B 75 L4
AL NS B TR TR . B E LN, 354 BE/N T 40 KI/Mol, F s B AR #E 1L RE KT 120 KI/Mol,
HR PRGBS, AKIERBEFIAFIT SN2 J i, H KF 7EKAHH 5K 454 B8 (KF-2H,0), 5

Table 1. Fluorine substitution reaction with conventional thermal reaction and microwave irradiation under different tem-
perature conditions

# 1 TRIEEFH TENAR NAHKES TR R NER

} R Tt s St
SEIG S 3 : — : —
J52 0 B[] PR S50 ] T
1 70 °C 5h 0 1h 0
2 80 °C 5h JER 1h 18%
3 90 °C 5h 23% 1h 54%
4 100 °C 5h 74% 1h 92%

*E: WEFOR, (U5 - AR, 2-E AR FEI BT TLC /TG BIr= ke s, RAESRAFARIE M.

,f

E=-519595 KCal/Mol E=-519589KCal/Mol E=-519606KCal/Mol

Figure 1. Molecular structures of reactants, transition states, product and
energy
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Total Energy along IRC
T e T = E=3519589K Cal/Mol

AE=6 KCal/Mol

E=519595 KCal/Mol
3 AE=16 KCal/Mol

Total Energy (+ 519589) (KCal/Mol)

E=519606 KCal/Mol
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Figure 2. Energy changes with fluorine reaction process
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SN2 R WiE) 115N, v = K[RX][NU-T, ORGSR J5 7 a8 5 Bk e N2 420 PR PEE AT 2 3 4 Ko 4%
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