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AR TP IS 9024 AR P H AL 27 A B G R AR 2 o= = 980 P R e 5 T 3 S A 3K P I 678 1 ) XU 4
BTN, S B LA BN X LSS BRI oo = 980 R 00 e v A R 1) 28 A , A M 3 B Pl R IE B, S - =3
P I 2 R UUBE B SR, o R T2 S S S T IO S 38, A 2 A DRAR I T A T, AN S REAS (i 2 A = B 2
Tli S T AT B BB SE R B BEA 2T | o AR IS S8 AN WA Dl (]t rh ik 35258 H A

1 SLIGERSY
1.1 RIEHK

(D) FEAR ST R TTI5 5 () A2 A WL AL A5 AR TR AT 5 (3) TR e 4 ke b 35 S84k 45 0 A S i
SRS R B 5 (4) AR B AL BT 1% 5 (5) T s A ML A T Eh 25

1.2 SLIGEIE

o= IR EER R AR R AL T R B —A T 0 A R IE B T R B R AR AL B REAE A AGE SR
PRSP R T, R R 75 PR A SN, A5 BN SE B ph B AR C, N3k B 7 B4R AE T
ALK LA T AR RIBRIE RS TP A D, D 5 55 — 20 T W B 145, A5 2 H AR 2a (181 1)
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GBI RA , 20 5 4 AH OC A 9 0E e, DRI IG5 SR AR o 1 SR, 248 DAAE A& B 12, R T4 o
B A UK

(1) 38 3 ARG R AR SR K6 2%, T AT Reaxys SR P o %487 007 W 00 A5 2 ] LU AL & 0 4%
FRAGE, QA B 1285 -1, 2- "W AR Ot . KRR 15 84T IF reaxys 32 01 5148 Quick search”,
PS5 “Draw” , 33 B 19 O3 AT [ 8 ST o 8 1-OR AR -1, 2- AU O e A A U i AT A il
“Transfer to query” , #Fii7 “Find”, Z J5 2345 th M E5 A ) B4l s 1 5 “ View Results”, 6 3 HAp¥ i, X
Ff 23 45 Wi W) R ARG 2R 0 H , 4045 “Physical Data” #) BRAE: 5 504 | “Spectral " 13 K] (4 45 Sk R 05 S5 5045 ) |
“Preparation” il & J5 i, “Reaction” Z 51 i W % 45 H o & “Preparation” il £ J5 X — 51, W) 2t Bz Ak &
Yyl & 0 B 7 0 TRk B g I ROV A5 R S UG R B . XFEREIR A R B &
BOZACE P A SCHR

(2)JH Web of Science B 2 KA 2R , 4 1o i A B 1] S5 EORAS R A RIB SC. B /EHTIT Web of Science
B P e R R B R SCHR AR R R R A A R AR Y R R ORI . S el R
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R, SR RERNITARUER . ARG Z , v UK R RS, v A 20 -
AR SCHRZS AN “ Bl e B 5% 7 [ S e 2 HH T 4 o

(3) QA — s s e XUt S A B SCF, AT 38 o 320 SO 228 SCERHR 1 05 AR OGSk . (HES %
SCHR 1 R e FRAE IR SO Z T I SCHR o PRI SCRE 2 5 R R AR OCSCHR , A A R 0 i B e e X
1) D) 3t - 4R B2 e SCRE ) DL TAT , 7E 1% e SCEE Y DU T b R E] Cited By”, Hrp &3 iz SR 51 RO
132 R &M6 e

COAEAETN R 5% + 12 S8 - — 0 9648 1a B ARSI , FHY S 4 S D IS S 91, LABRAE Sy
B L SAAE A B , H U0 38 B2 A 8 mA , 52 1] 75 0 (Trans—Anethole ) VEZR NG, DU T 35 15 58 R S 10 v Mt o, AR
50 WL/ SR, 60 °CF v 20 h.

TS X AR R AT 0 (3R 1), 22 mR 2 0y fiE AL ) A 4R DR R (BQ) J 2, 3- -5, 6- TR R
(DDQ) , 5t HIRER I 7 2 AT 42 55 22 43% 5 4 J@ An AL, A48 /K & IR AR SIL B M R 4 , >0 FH ook
T e ) 7™ R ] 2 15 2 45% ; & Ja Al e AL ), AL FE LK A ST il i i ez , 8K 1T >4t FH 4 s A 4 A 750 s
AT TRAG . 221%2,2, 6, 6- V0 H LR IE 416 ) (TEMPO) EMEALF , ) 7= R 5 2 8 51%. B 24k % ik
FEALF (FeCp,) , N=F2REA1 2 — F BRIV Jle 4 AL 75 (NHPT) DL e 45 5 o 2% 6 88 1 B9 Ak ) (G fb i R Ak
T8 BT SRS ) |, 7 R BCR D4R T OB 2 S DR AL 70 TEMPO. 4258 X TEMPO [ HE i 47
i o BRAVRFEL FH o 7 26 BT RAIC , 38 in JHCFH £ 7 3 JC A S 4 v , PRLEATS SR 08 FH 20 mol% i TEMPO YEA#E1E 7 .

F1 EAFBTHE

CFs3 C(+) IPt(-), 1= 8mA
fi4k57 (20 mol%)
O . MeOH -1 il (1 equiv)
O il P T 5 R 7 (50 mol %)
1a SIS (S0 pL), 60°C, 20 h
G AT 7R (%) G AT 7R (%)
1 BQ 43 10 NHPI 41
2 DDQ 29 11 NH,Cl 46
3 MnBr, -4H,0 0 12 NH,Br 24
4 MnCl,*4H,0 42 13 NH,I 22
5 MnS0, - 5H,0 45 14 KI 36
6 CeCl,*7H,0 14 15 KBr 35
7 Ce(NH,),(NO,), 17 16° TEMPO (10 mol%) 42
8 TEMPO 51 17¢ TEMPO (30 mol%) 52
9 FeCp, 22

ECR AR R HBAE,C A, Pt MM, 1a (0.2 mmol) , 445 (0.04 mmol, 20 mol% ) , B - & fx (0.2 mmol,
1 equiv) , @ T 2 & &8 % (0.1 mmol, 50 mol% ) , > A&+ A B (50 wL), P& (5m L),1=8 mA,60 ‘C,20 h. " » &
2 “TEMPO (0.02 mmol, 10 mol%). * TEMPO(0.06 mmol,30 mol% ).

(2) BB AR 020 < B 1T CCH)/Pe(=) VRS BE T, o FAt R AR bR 5 B AT O e (e 2) o B oG
X Rt P AR S TR AT RS TE , B4 Pe(+)/C (=) LC(+)/C (=) (Pe(+)/Pt(=) BOCRAR 22 0 Z S5 (i A SR B LA
(GE)RER A , & JR AR LA AR & TR AL, 241 GF (+)/PL(=) , C(+)/Ni (=) , PR R A $ R . It E
AR HARAT A C(+)/Pr(=) B

(3) FLFifR JST A T E - R R OS2I (32 3) o AR S S v A2 v i P ) R 0 T DT 256 D S IR 0 P
T IS IR B AT 220, 7 R PR AR . (EHTDY T SRR A B DU T SRR R B DU T R LR B Y T R Al
BRI TC = A 1o DU T R PR S B I 7 AR AN 16%. B T 2= B h IS Ui A, 20 vy SRR A vl i
S, P AR A o DRI 8 LA AT DA I T v SR
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F2 EMMBIEEE

HIBATEE | =8 mA

CFs 9,2, 6, 61 H SEUR 1 6 L4
fiEALIH (20 mol%)
O . MeOH R ~15i ik (1 equiv)
O R U T 38 S5 % (50 mol %)
1a AN PEE(S0 L), 60 °C, 20 h
% U B
1 Pt(+) 1C(-) 16
2 c(+)1c(-) 14
3 Pt(+) | Pt(-) 0
4 GF(+) | Pt(-) 0
5 C(+) INi(-) 39

E RO AA AR R AR AR A A 1a (0.2 mmol),2,2,6,6-v9 T vk 244 (0.04 mmol, 20 mol% ) , K —# A i
(0.2 mmol, 1 equiv),va T 2 & 584 (0.1 mmol,50 mol%) , > fF A EE (50 pL), FEE (5mL),I1=8 mA,60 ‘C,20 h." 5~ = %

®3 RMERAYTHE"

oF C(+) I Pt(-), | =8 mA
3 2,2,6,6- U ILIRIE ALY

13 (20 mol%)

+ MeOH S~ 7 g (1 equiv)

O gl Hy 5 (50 mol %)
ANFESEHEE(50 uL), 60 °C, 20 h

G FEL A o
1 n—Bu,NBF, 39
2 n—Bu,NPF, 34
3 n—Bu,NBr

4 n—Bu,NNO,

5

6

7

n—Bu,NOAc 0
n—Bu, NI
n-Bu,NHSO, 16
8 LiClO, 29
E R AR BRI AR, C P, PLIAAE, 1a (0.2 mmol),2,2,6,6-79 F 2kez AL (0.04 mmol,20 mol%) , B~ &
Ji& (0.2 mmol, 1 equiv), & #&5 (0.1 mmol,50 mol%) , 7~ #SF A EE (50 L), ¥ & (5mL),I=8 mA,60 ‘C,20 h." %~ & = &,

(4) V5 07 26 < XV TR EA T 0 (R 4) o PR B, v it 2 R e s I Joe , PRI, i 17 P Bt 5 JF A 375 741
PIRA R 1, 2- =5 & (DCEESLE I, 77 80K 22 33%. — HI LA (DMSO) FI N, N- H 5
I BE (DMEF) VR FIIE, JEr=® e i, 7N 957 N E (HFIP) VE LRI, 7R AR . 205 (MeCN) DU A
W (THF) \ 5 F B2 (DCM) (505 (CHCIL,) N—FF LR I Joe Bl (NMP) /R L35 RIS AR F R A7 . PRI
AT LA R A 500 S B

(5) BRI TN FN Foh 207 355 + B2 1 B i R I S A 1), e S5 8 A ) S A A, PRt 243 b ik &
PR - B (F5) . B2 BAMIE 2 Jr L 2 pe , 7o 3R AT H i SR T R i 2 B i i 42
B2 equiv I, PR NG T . SRS 2RI 2 equiv 9 HAIRZE (48 — 05 R 2 bR 2 b R
JRPR R T P — W LR Ge DA S A AR o 07 B bk, P s R AT it — 204 . DR, B ARS8 R 2 equiv —
IR
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®4 BFIRYTHIE

C(+) I Pt(-), =8 mA
2,2, 6, 6-U H ILUR BE & ALY

(20 mol%)
. MeOH -E A (1 equiv)

O WA 0T a0 e (50 mol%)
ia OIS (50 L), 60°C, 20 h

s RAEN (1:4,mL) 725 (%)"
1 MeOH/DCE 33
MeOH/DMSO 0
MeOH/DMF 0
MeOH/HFIP 43
MeOH/MeCN
MeOH/THF
MeOH/DCM
MeOH/CHCI,
MeOH/NMP

© ©® 9 o w»n R W o

S O oo N O

RS A& AR R R AR, C AR, PLIAAE, 1a (0.2 mmol),2,2,6,6-19 F vk E.4L 4 (0.04 mmol,20 mol%) , B~
A& (0.2 mmol, 1 equiv), v T 3 & £ B4 (0.1 mmol, 50 mol%) , 7~ FoF A EE (50 pL), %A (5mL),1=8 mA,60 C,20 h."
B FE, CPE (1ml), >~ AT A (4ml).

Fz5 BRIERMFIFIEFIE

C+IPt(-),1=8mA

2,2, 6, 6-PUH IR LE S LY CF;
(20 mol%) o)
"y - M
O + MeOH Bk (1 equiv) O o} °
O il T4 i 8 (50 mol%) Me
1a SIS (50 L), 60°C, 20 h 22
Y= g FER(% )" Y= Rk FER( %)

51 9 H3COOC—©—: 0
. — 30

9 11 MeO—@—: 15

()—COCH; 1 12 —@—: 27
<:>_: 52 13 O,N —< :}—: 22

7° @%COOH 0 14° CI—Q—: trace

E R AR AR Y AR, C FAAL, P A, 1a (0.2 mmol),2,2,6,6-m F K okr A AL (0.04 mmol, 20 mol%) , %
$2 (0.2 mmol, 1 equiv), w9 T 3 & A B2 4 (0.1 mmol, 50 mol%) ,Z 7 . F A B (50 uL), P& (5mL),1=8 mA, 60 C,20 h.
"B &, IR (0.4 mmol,2 equiv).
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(6) 1 2 KL FL Afe S5 b 2K 0 32 « 7 T8 7 2 P A O P 25 17 4% P 0 T e R VR LR B 20224F, 27
I LA S W S A A C—H BB A S W o 32 SO HR 8 P I 2 JE B 0 1 P A o Pk B R 8 SR e, i ek A P T
SR ER AR AR TOCR AR 22 , T AR S0 e 210 R B R A LR 0 (3R 6) o o FHT DY 2 5 I S 7R 4 A1 i i
JRSF IR 22 , SR T 25 (5 T DY £ 5 7S S AR ' vl ik S 77 5 T4 T

#6 MZEZFILBMRMEMIE"

C(+)IPt-), | =8 mA

CFs 2,2, 6, 64 H1SE0R B 42 L4
(20 mol%)
O + MeOH KLk 2 equiv)
O i Hi 7 (50 mol%)
1a NI EE(50 L), 60°C, 20 h
G FL fifp JoT 7P (%)
1 Et,NBF, trace
2 Et,NPF, 72

T RO A AE R b Al C R PLIA ML, 1a (0.2 mmol),2,2,6,6-29 ¥ HKokrz A AL4 (0.04 mmol,20 mol%) , =3 2
¥ (0.4 mmol, 2 equiv) , & # /& (0.1 mmol, 50 mol% ) , 5~ #. 5 A B (50 pL), P& (5mL),[=8 mA,60 C,20 h." 5 &

2 HR5H

21 LWHER

T DAL SRR e, 5 RN SR U AR A« B SV S RS B s 91, LABAE Sk B, AR BRI, L
VLR B 8 mA , L 20 mol% 11 TEMPO YEMEALT , 2 equiv 2R EE L BRAETS NG, PO £ 357 F6Uk 2 B 15 PR A o
NI 50 WL /ST AR, 60 °CR FZN 20 h, DL 72% B 7= 2458 BART=9)
22 HREXBTRE

TE— DB AR N 6 mm B BRAZE B AZ A2 1 em x 1 em 940 F H B A9 1 B 8 R f 4l o oim AL & 4
la (0.2 mmol) .TEMPO(0.04 mmol) . — 7K Z, 82 (0.4 mmol ) . VY Z, 275 iR 2% (0.1 mmol) , FF- R ERE RSN
A 50 pL /SR N BE, TS 28I S mL WS, SEGF R IR Je , TEAR I 28 A — k. TR 2 60 °C, S
IV 20 h. [ N 25 G 7K BE , LR SR, SR 5 P 2 RE AR 43 85, 75 21 77 40 S iR e e i AR o
2.3 FmEHFRIE

'H NMR (600 MHz, CDCI,) § 7.64-7.62(m,2 H),7.61-7.59(m,2 H),7.56(d,J=8.3 Hz,2 H) ,7.46-7.43
(m,2 H),7.37-7.35(m, 1 H) ,4.05-3.98(m,2 H) ,3.46(s,3 H) ,3.44(s,3 H). "F NMR (565 MHz, CDCI,) &
~74.1. HRMS(EI) caled. for C,,H,F,0,"([M]*):310.1175,found:310.1181.
2.4 Vit
241 o4t

FE AT =AN AL, A ] SCHR S o e

(1) T35 M 0, - — 980 HH S0 R ) 8L R AR 3k s oy B EEA 7, DR DR AT A7

(2) SEga I A AL AU VE R A 207 AT AR H Ak 2 v an o] 52 i s oy 95472

(3) Q] ik — 25 55 Uk S5 vy AL EE?
242 B4

(1) =3 LA o I i 35, R IO 2 L F = B B (AR S AR B e, DATTTXE LA 2K 2 e 5 ME LA
# A

(2)TEMPO #% A S8 Ak N-28 5 82 1, BA SR Ve ALY h & 2o A BB B 1, | B s
R 2 5 RS B A AL, 2 5 ONAIE I . (o R AR ) A9 R B f Ak A DL S R AT B Lk RS e BE AR 1) 2R
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A, DT s 6 FRLAW 8 SR A L AR FRARR, AT BRI A

(3) ] e — AP i (ol H Ao Al BEA TR PR 22 10T, W45 IR 0 B aaom) Ay 48 A HL A5, DA T 1 i
i) o S o 5 F AR AR o i R S 1 A A AR 0 R LA B AT RE B R TRIA B T B A
oA P YIRETS AR, TR B T REAY LA

3 H5iE

TR S50 e v AR S Ak P S 6 [ A ) — e Bingy | SR 36 g 25 MHRHOT-F- 5 R S 2 A5 5T P g i 25 A
Al SR B2 BEIRAL A AN, D A AR L UR AP S B BB AR I 26 1 o ASBIETE A Al Ll 2 A SRR A M 4R AT
PULZA R ROR QI TS b T RGeS IRt R BE A AR , 58 7094 g2 A B B Ak A B 1k ,
FHE A AR TR AR B g A BA A A R, B 3R M RIS 4 . 7R S50 10 B D R AR vh R AT & D A T 4 U s
T B S R AL GE S IR PR TP AN W e B N LIRS DT sUR UG A, AR 5k o 2] 48R, O 15 537 e ot
AP RAL A L AR AR B T — AR .
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Preparation of BaSi,O,N,: Eu*’,Mn*" Phosphor and Discussion of
Crystallographic Sites of Eu*
WANG Jiang-tao',LI Yuan-yuan',CAO Zhi',LI Lang-kai’, MA Bao-liang', WANG Hao-hao'*
(1. College of Science ,Nanjing Agricultural University, Nanjing ,Jiangsu,210095, China;
2. Guangdong Keyu Photoeletric Co. , Ltd. ,R&D Department , Zhaoging , Guangdong, 526500, China)

Abstract: BaSi,0,N,: Eu*, Mn** phosphor was prepared by a heterogeneous precipitation method. The
crystal structure, particle morphology, and luminescent properties of the prepared phosphors were investigated
by photoluminescence spectroscopy (PL) , scanning electron microscopy (SEM) and X-ray diffraction (XRD). The
results show that PL spectra exhibit the broad—band characteristic of Eu** d—f transition, with emission spectra peaks
at 490 nm and excitation spectra covering 370~470 nm, matching near—ultraviolet and blue LED chips. The doping
of Mn’* did not alter the crystal structure and spectral shape of BaSi,O,N,: Eu** phosphor, but the luminescence
intensity was clearly enhanced. When the doped concentration of Mn** was 0.02, the PL intensity increased by 46%.
The surface morphology of the prepared phosphor was irregularly shaped. The crystallographic site of Eu’* in
BaSi,0,N,: Eu** was discussed by utilizing the UITERT empirical formula, and the calculated theoretical value of
489 nm is consistent with the experimental observed value of 490 nm.

Keywords : Nitrogen(Oxygen) Compounds ; Rare—earth doping ; Solid—state reaction ; Crystallographic lattice site

(L5267 )

Open Experimental Design for the Preparation of Fluorinated Compounds Using

Green Electrochemical Synthesis Technology
WANG Pei-long, GAO Hui, WANG Fei,LIU Gen,WANG Yong-xiang
(School of Chemistry and Materials Science ,Huaibei Normal University , Huaibei , Anhui , 235000, China)

Abstract: To further cultivate the practical ability and innovative thinking of undergraduate students
majoring in chemistry, an open experiment is designed for the preparation of fluorinated compounds using green
electrochemical synthesis technology, to innovate the method of green synthesis of fluorinated compounds , to adde a
literature search section, to screen the optimal reaction conditions, and to synthesize fluorinated compounds through
more environmental friendly methods finally. This open experiment makes reasonable use of laboratory resources,
enhances students’ ability to innovate and explore experiments, and independently analyze and solve problems. It
integrates cutting—edge knowledge of science and technology into undergraduate experimental teaching, laying a
foundation for students to independently carry out scientific research of green organic synthesis in the future. This
type of open experiment has innovated experimental teaching methods , improved the teaching system, and played a
significant role in improving the effectiveness of organic chemistry experimental teaching in universities.

Keywords: Green synthesis ; Fluorine compounds ; Open experiment



