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Abstract

Flavonoids are an important class of natural organic compounds with various pharmacological ef-
fects such as anti-cancer, anti-oxidation, anti-inflammatory, and reducing vascular fragility, etc.,
which have attracted a great deal of attention for a long time. We designed a comprehensive expe-
riment of “chemical synthesis of flavonoids” using o-hydroxyacetophenone and benzoyl chloride
as raw materials, which not only allows students to consolidate basic experimental operations
such as suction filtration, drying, filtration, and recrystallization, but also further deepen their
understanding of the Baker-Venkataraman molecular rearrangement reaction and enol-keto tau-
tomerization in organic chemistry. Students can operate automatic melting point analyzer, fourier
transform in-situ infrared spectrometer, nuclear magnetic resonance spectrometer, mass spec-
trometer and other analytical instruments to characterize the structure of intermediates and
products. Starting from basic experiments and structural spectrum analysis, practical operation
from the general process of synthesis of organic compounds can consolidate and expand the theo-
retical knowledge of organic chemistry, which will help cultivate students’ hands-on practical
ability and research and innovation ability.
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REFGAEWELI R UG NAAF A LT PO i AXES TSR FE 2T IR
X GGE sy, AR KPR A LI 2], IR ALY AR5 i e
ToHUA 2 R PR R R A S B ) B, ARV M AT A 22 SR R SR AR BB AE, B4R IO AR R AR,
RE[1][2] [3]. “FAEIE SR HIRAE B S s A AR B AL LD AN AL B LRI, R (il
BB ARG B, TSI M A HOR . (RSO SCIRBHR i S A0 ) — O AR, RS
PO SR BRGSO, SCIEI I SEEAR S — BOBCH FLE, A T M ERME A AR AR 395 1 S i A
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BIVEHEAT IR SRR AT, PR RS A A 2 AN 7 A A 6 A SR B R MRS, T HL AT RASE— B iR L
WEFIRRE P ) 7 EAE SOV SE AR BB HIR, ST AR AL AP & SO AR R AR

2. S EM

B B ) B R BN S04 s SR IRAL S B . Baker-Venkataraman 55 5S¢ JU PR RS2G4
F 4% Claisen 45 &MU INEMSCIGHRAE: JUEZEIE. ol S\ R SIARIE, BRI, BH
BCE  AZREILIRA . WO A BT I 753 PGB I S & BT 7L 07 12

3. SCIOJRTE

AR EY), MRAEYREN, $8EA GRS R EEAR LM — R UEW SR BT X —
WRWERZ A EEGRB O, FTUBHCON R R EY[4]. BRI &Y 2 — KA HERAHL
EY, TTRAAETEADRN . A6, R 2L ReedEdh, HAAPUE. LA, ik, BRIEREYE. 5t
TAEE SR R S Z R R, KIALICRZ BTG S] [6]. BEERRISREUE AW A, @
AV SIS ], BFE B G RRARIRAS[7] (8], EAEM I R Z SHESS &, DISEERH R 1
15, /D LIRS AL, AVREUEGFERICRIC. AR S A7 me A RS8R, 530075 AR
(AR P2 SR BT o A ST A 2°-JR 2K O 5 R RS R TR “ B SIS 6 i S5 G sE e (&
1)o B4, TEMEBE ABRIIE T 27 -3 32K 20 5 25 F 5 S8 e A0 S AR FCAT 2 R I B 2R 2 [ 7] (8]
B, AR 2R R IR A RO IR R TR BB BE R £L, AT 0 T RS FE R DT A . 1-Q2-FR L0 0E)-3- 2K
F-1,3-IN ZWA[9]; EEMERIMEAL T, B-I1 A &5 B3 MR A P[10].
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Figure 1. Synthesis route of flavone
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WAl 2K AW, RS e, HEE, MR, CROEE, WIRH, Ak, R, K
IKTREREN, 780K, A& -

AX#8: 50 mL F N, 150 mL =i, 250 mL 70 3F, AR IPidEds, et 7571, Bruker
400-MR FURZ R SLIRAX, RD-IT BB A A 52, Waters #8 i SRR €1/ R BRI 1S ;. GF254 =30 2 )2
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5. SRR
5.1. SPEBABSER NS
FETAME R, 27 L3 2L & (0.1 mol)FIZE FIEEAL(0.15 mo) IR &bt kE . fER MR, JRE
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PG v, 2915 min J5 4R R B SR CKRAPTEABIBRE T NS G HOK T 3% RvE R,
FEAR KR EARYTIE . SRE, AT AR 8 FH AR Bk o 120 I DB [EAAAE 2 SR T,
HEE R A ETTIEAL R R LA R B, 77 95%. #5145 N 86°C~87°C; 'H NMR (400 MHz, CDCls)
J: 8.25~8.20 (2H, m), 7.90~7.85 (1H, m), 7.67~7.22 (6H, m), 2.55 (3H, s). *C NMR (100 MHz, CDCl;) ¢:
197.4,165.1, 149.3, 133.7, 133.3, 131.3, 130.2, 129.2, 128.6, 126.1, 123.9, 29.7; MS (EI), m/z =210,

5.2. 1-Q-BEFE)-3-FE-1.3-BERE R

V80 % IR AR IR R (I A 21 JE K ERE R, R IIN 85% AT . TREY 15 min, IZHTH ILHUAR
(R F2 5 2K H R R BE A SR 13 B D TIE YD, MR AP RS . RS, 100 mL 10% CFRER fb {5 2L i £5
&Y, SEHFTERERREOTUEY 1-Q-FHIFEI)3-FKE-13-H 0, 5N 85%, MHN
87.5°C~88.5°C, HAHIRCHRIRIE—F[5] [6]. EM A G L HEFRAE K IAFAEM 20 - JAmE a0 AR A, Bk
T HR A R AR A L S, R ARG EE S B 10:1, BS54 "H NMR (400 MHz, CDCls)
: 15.55 (s, 1H), 12.11 (s, 1H), 7.98~7.91 (m, 2H), 7.79~7.45 (m, 1H), 7.57~7.54 (m, 1H), 7.52~7.46 (m, 3H),
7.02~7.00 (m, 1H), 6.95~6.90 (m, 1H), 6.84 (s, 1H); *C NMR (100 MHz, CDCl;) 6: 195.8, 177.6, 162.6, 135.9,
133.7,132.5, 128.9, 128.6, 126.9, 119.2, 119.1, 118.9, 92.4; #EZ:\45H): "H NMR (400 MHz, CDCL3) 8: 11.96
(s, 1H"), 8.03~8.00 (m, 2H"), 7.79~7.45 (m, 1H"), 7.63~7.60 (m, 1H"), 7.45~7.44 (m, 3H"), 7.02~7.00 (m, 1H"),
6.95~6.90 (m, 1H"), 4.63 (s, 2H"); *C NMR (100 MHz, CDCl5) d: 200.3", 193.6", 162.9", 137.2", 136.2", 134.0",
131.0%, 129.0°, 119.5", 119.4°, 118.8", 50.0"; IR (KBr (cm '): 3058, 1903, 1797, 1610, 1298, 1188, 1039, 898,
729, 617, 449; MS (ESI) m/z = 263.07 [M+Na]".

5.3. REHIS AL

B 1--FRFE A HL)-3-FE-1,3-75 i 240 mg (1.0 mmol), FeCl; Il CH,CL &, fE= iR N,
TLC M E 2 JFENE K. 5, BRNEEDIRIZUEIAGEK iR, i85 204, JF 288K G
i, TSR A GBS, 7% 95%, # AN 96°C~97°C. 'H NMR (400 MHz, CDCl;) 6: 8.23 (dd, 1H,
J=82, 1.7 Hz), 7.91~7.93 (m, 2H), 7.69 (t, 1H, J = 8.2 Hz), 7.51~7.57 (m, 4H), 7.41 (t, 1H, J = 8.2 Hz), 6.82 (s,
1H). “C NMR (100 MHz, CDCly) d: 178.51, 163.47, 156.32, 133.83, 131.66, 131.66, 129.10, 126.35, 125.76,
125.28, 124.02, 118.14, 107.65. IR: (C=0) 1645 cm ' (s), (C-O) (1375~1128) cm'. MS (ESI) m/z = 223.07
[M+H]",

5.4. BRRFHIRRELE ERAT

e, 1RSI ARSI IHE 400 MHz ZRIEIROGE R B 5455077 85, ¥ 5 mg #F
AT URE, BRIk — & AR BT "H NMR R °C NMR U, SRAGAYL R 5 1 i b
ARSI f)a, AU IR RIS BT TR, ZOmmblad 5%, Kl 2 fE 3
DR AR T A T ) A T S A e

2- R AH- (0 )5 -4- B 1 EAZ R E B 6 6.82 M BRLIE(IH), Xf RIMEIRIR AL, KA A2 22K IR R B
BRI, B RSFEREMRE N, 6 741 86 SRLEMEA, FAS5 57 SMEBRMESE
PR A= EIE(IH); 6 7.51~7.57 N5 & XA 2 HIELILE 5 (4H), XNRIPPERE FoN 6. 11, 12,
13 SALEK 4 NG 0 7.69 SRR 7 SO ERIEA(H), KRN 65/ 8 S BAMHEEM LN N=8
s 5 7.91~7.93 NZ EIEQ2H), XK 10, 14 S ERIE; 6 8.23 MFIARIL 5 S EAOH), KA
6 SHEREIERF 7 SO B AR EIERMELR S NN HEIE, ZRCRRMBENRERIER, Ak
=2DR 2N
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Figure 2. '"H NMR of flavone
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Figure 3. *C NMR of flavone

& 3. HERIAR IR

TERRAZ RS B A (] 3), 107.65 A2 5 FRIEAIE 3 SALE FIBRIE T 0 118.14 2753 8 S AL & 1R T,
SZARALAFE AR TR R, A BN 6 124.02 APIEARAL T I 15 S ERIRIET, o1d
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RN, BT AE IR 6 125.28 R HAE XA 6 SALE MK+ 612576 & 5 S E
IR 15 6 126.35 ;2 B AEH R EE M) 10 581 14 SALE BRI T 5 129.10 & A% A a6 B AR 11
FRI3 S E MR KR T 131.66 (R) X ALIEA IBE R 9 507 B B AR B R 5 131.66 (=)
SN RIEM 12 SO0 B EIRRIE T 0 133.83 A BIEMITIANAL 7 SALEWIR T, 1A%
HECK; 6 156.32 2 5% UETHIE 16 SOLE SR T, WEMBERK: 6 163.47 2575 AHIEMN G
O 2 S BRI T, ALEAI R, 6 178.51 /& 4 SO E BRI T, I nn BT, AE /D,
RN B, ATUMELSA IR E R o 3% 2- 2K -4 H - 0 -4 - A% R v VR 7 g R e 0 Pl ) A
EE, BN T BT& =R B AR & .

6. &t

ASEEG L, 2-FRHOR 5 2R R EON R AR SR R BT T B R AT A I S R s
Se5G, 2834 Baker-Venkataraman B S N A= i B R A 2052 kA HL o 2 -5 Jk Ay HE R 28 0 3 v 2Rk
BRI AR Rl — B, 20 AR S R FR U A B AL S, BTG T A HLE T R AR . %
SRS ARV K RIEE{L . Baker-Venkataraman FHE. Claisen 45 & 30 &5 s W PA K Fp 1] 42 A 5 I AR A 46 58
BEH5HVLABORFEESEAC, WIIE S A REIEIR . A s B S T B e S AT T
RAE, R T FARM R RE.

ARSI G RAE, PR, EEMEL, @UCAESHE T, RN 4~6 N—H. 2-REER
F )& B2 HE 4 54 22 AR AT A SCIR e AR A3, RSO IN TAIANTHE ), 2-2K 0k -4H- (1,
Wi-4-TR 1) & AR 4 S0, 3-2RFERIE ML -4-FR 1 & e HE 6 #iF, DL BN TTAE 16 220N 58
B & A FERA LB HR DL AR B Al SEAR R AR s R g e AT

LA - B, TH NMR AT PC NMR BRI, AR T B SRR b &4 S5 M Ve (1
IR TESRIGH T, A RIS IR, B ME, B ERARINE, ARO8G R0 iR Se 0
G S50 45 FEAT R v . B SR A RS, kA A, R, FHG AR A
FEARERAE LS, AL B WAL G E Bt R A, AR I T B O R S B I Bl G 1 2

MRS K SAG I M R, BRI LA B I SR AT ML 2 SR, S B e R I B R4k
JTHEMSEE P BIHT, A BT B2 BT 5 A R S B RE T RIRE 9%
E&WH

2023 ) AR A RHL G B T UK 4 T RHL G ST H (2023S003035); K44 ek Ak T 5ERE “45
W7 S 135 00 H (702/92340004, 702/92340003), |4 44 K 2 AR B A I 5 150 H (73323210,
733232100), T A&A A TR IR A B R A H (20217Y08, 20213Y24), TR A AL LA
Fre 5 2 VR AR LB 2O I H (K CSZ202229)
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