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Abstract

The core mission of regional applied undergraduate institutions lies in cultivating high-caliber ap-
plied talents who align with regional socioeconomic development needs. Addressing issues in tra-
ditional Organic Chemistry instruction—such as the disconnect between theory and application,
and students’ weak engineering practice and innovation capabilities—this paper undertakes sys-
tematic teaching reforms and practical explorations grounded in the dual-drive concept of “integra-
tion of science and education” and “integration of industry and education”. This reform pathway
effectively stimulates students’ intrinsic motivation for learning, significantly enhances their engi-
neering practice capabilities, innovative thinking, and comprehensive competence in solving com-
plex problems. It provides a referenceable paradigm for science and engineering curriculum reform
in local applied undergraduate institutions.
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Figure 1. Reform of the organic chemistry curriculum framework under dual integration of academic and industry education

Bl “BE + =30 WRETEIWERERRNE

BEXS RN A BB IR A AR, EHETT AR RO HE ST B Sk, &
i, BFRAEROVN IR . Biltn: (a) AN AR LRI R AR H TR R A BR A ROSE, H AR
BN AL TSR AT T RIAT S A3 2 SR, L TR AR BRI A T2 PR R, R B i)
RIZE . JRRVETEZ . SN R IR S SRR A, YR E AT . (b) R
WA h O R — IRt ke C JEURE, R e G JEORSL T T3 e, TR X SR BE 75 %, InsiedA
BEE. RO WHI SO R IR TR MET4ER, Ve RE l fb s RN AL I B BRI BT, [ &7
UE R RENS (L N AR LT 4R BRI F F R IR A ORI &I B, T & Al A6 TR Bk . 31X — R A A AL 2
TR A ROUFEAR 7 g 22 A TR b & SRR A IE B T, SEILSR R . Tk SF4ERK
it N KA ARIAT WAL T I K2 Te S B, R 5 A A= IR — B

21.2. PEEE, NREEE

BHARBCE R AT TG, ARG B A VLR AR . KR SR A N BEETR, SCIR ARG,
INEEM 5] 22 E 2 SRS, SCELRMIE AN =X . —J7 1, A B B 5 2242 Bz A HLAG 22 (8L
SRR FE AR = B BARAE WAL 25 FE s St s A NLHTRBL BkTR BTERBNBCFE N A, (2R
TR UR PR A A B S 1) 26 e S B R A 5 LA o et Bk an R

a) VBRI

TH B B B2 AT AE SRR F N B S A i SR, B R R R A G R BN A SRR T o AR i
R RVURE ONTE SN RE B BR — 237 TR PR 23 TR B v M R e v TR A

AHACE TR P R B RS YE NSO ECE R T ), EA LA e R = A
R PR TR SE B TR A . B4R BRSO . wolff EEHE. IRINEEE — R E R N (LA 2).

b) Knoevenagel 454 < B

Knoevenagel 46 B2 48 B A &R B &Y (R IR « BRI S CRRER) e AUER T,
LR 45 A A AN LA B 40 . Knoevenagel 4 SR T LAR B il FEL - B B X8 S BIURRCE HS ¢, FF HLAT BA
AT SRR AL, TEE LA AUEE FRRAIT 72« Knoevenagel 454 5 N4 52 F T 24046 HLAE 2264 %)

DOI: 10.12677/ae.2026.161069 491 HHHRE


https://doi.org/10.12677/ae.2026.161069

N A

FIA R, LA HUEZEAT R (COF) & B LS K4 A ol o nl @ S B T B 45 e 2 FLB LR &, AR
RUFHb2ARsE M U TR FLIE . A bR A S o5, R, WO, ik e 25 400k B AR S 1 2
W VE ARSI E LR, BT DAL AR Pl iR AT AH 5% COF Y R EENLE (LI 3).

a)

— e e e e e ey

hv
CH2N2 W 3CH2 + N,

e |

S — \. ——P.—
o
N, R " T‘l\ O/u\
. R
[R—Pd—x - gjg? — /)Z?X

Figure 2. Preparation of carbonene intermediates via elimination reactions in organic chemistry

E 2. FIRBNNFEHIERR RH &G T E i

P e = = = e e e e e e e e e e e e

1 I
% ? o ; [ |
_ — Cp*
R—le +Nu ==R—C—Nu=—=R—C—Nu+L : R v oR :
| { .
L L : . (j\/\(N B e F?h X OAcorSvs :
Rh+ X~ +cp*
A |
7L: —X, —OCOR, —OR, —NH,. . oA oo™ . |
v o
1 1
ONu: OH", H,0, ROH, NH;, RNH%:. | OME0) NH |
1 1
1
e oo : w\ o icoRckl, AX . copnx, 07 PR .
1 I \ _ E 1
; b) 'y Cx HX L4 |
1 N ph R 1 |
! [Cp*RNCl,], (5 mol %) i b -l d I :
| H NH o AgSbFe (20 mol %) @ ! o Le @i%” |
: .
1 . | Lo _Cu(OAc) (20 mol %) _ 1y N Rh.pr o 1
I @ OFEt Ar-)J\&S\ NaOAc (2.0 eqouiv) | s | [ T A X - oR 1
. " DCE, Np, 120°C "~ Ar” Y07 °N" Sar | !
1 e dual C-H functionalization I 1 NH 1
| e dual cyclization between DG and FG : 1 a -—ROH.HO F 1
! 1 1 07 "Ph !
1 ! 1

Figure 3. Preparation of covalent organic framework materials via the Knoevenagel condensation reaction
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Figure 4. (a) Decarboxylation reactions; (b) Palladium-catalysed coupling of aryl carboxylic acids with alkene; (c) Summary
of metal-catalysed decarboxylative coupling reactions
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Figure 5. Organic chemistry course evaluation system under dual integration of “science-education + industry-education”
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Figure 6. Establishing a mutual support platform for industry-academia-research collaboration in education under the dual
integration of “science-education + industry-education”
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