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Abstract

The Chinese Chemistry Olympiad (hereinafter referred to as "Olympiad”) is a competition spon-
sored by Chinese Chemical Society for senior high school students, which promoted Chinese che-
mistry education greatly. The author studied the examination questions related to the nucleophil-
ic addition reaction in the Olympiad competition questions, and mainly collected and analyzed the
preliminary and final competition examination questions from 2011 to 2018. Based on the re-
search of the examination questions, authors sorted out the high-frequency test points and found
that the test points of the nucleophilic addition reaction in the examination questions are scat-
tered. The main types of test questions are judging the types of organic reactions, inferring the
structure of organic products, writing the mechanism of organic reactions, and making re-
tro-synthetic analysis. According to each type of examination questions, the author put forward
some problem-solving skills, analyzed the proposition trend of the question, and put forward
some suggestions on preparing for the competition examination questions, hoping to help stu-
dents master this part of knowledge efficiently and improve the competition results.

Keywords

Chinese Chemistry Olympiad, Organic Chemistry, Nucleophilic Addition Reaction,
Analysis of Examination Questions

rh

L5F BRAR DT 52 T FE10RE P RO A% 0 A 2 R

It B

F R, AEET, RN

L (2
i HAER o

NESIM: B, RE, B T E S BARIT 5 58 28 s K SR AZ I U BRI L], FOA ERE, 2020, 10(4):
585-595. DOI: 10.12677/ae.2020.104099


http://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2020.104099
https://doi.org/10.12677/ae.2020.104099
http://www.hanspub.org

Bt &

YR KA TR, E R
PHRM S\, EER
Email: 1668549720@qq.com, "hxydc@swu.edu.cn

Wk H . 20204F6 H28H; A HN: 20204E7H13H; KA HE: 20204E7H20H

H E

T L AR IL ST SE 58 (DA T RIFR SR B B ATl m P AR SSRGS . BUSRRRE T P E L
FHE . ARUHIREBEFFRINRRBARAE, EREENIT2011~2018FFFFMRIFAE, &
BT AR EXT RS ST TARE, KRB PREMRR S RB AN, REEEFAIR
RIRAUH T, R R ST, BILURMVIERS, BRIk EETX; sxEgE—ME
RRM T — @SS, a7 AEmEES, R TRELEEN, PERFDZERBERZTY
R, REFERES.

Xiid
FEAERAILTETESR, AHUALE, RRIMBRRMN, &S

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

A 2 AR DG 5 S (LR RIAR “RIE” )& rh B 2E & il p A 26 O S5 9635 30, 1 1984 4F
FFRRRI A A BAT 30 ZAEMINT S, IR B LI B B A 3 B, M o R 51 S
TER . P [ BRAL 2% AR L 55 3 36 0k T —SLHLIR B 022103, MBI 9 LR, il
ERIA R BRAE T 2%, BIETT LAOR B E RS R 0, SRTHBIT A B R BB T RS
HOTHCERE SRR, B A 2 TR 2 AP AR R 1]

TGS R 2 SR B B 57, 2 BRUBRIIL 55 35 FE 1 BT AL PR 4 . DR IEHI FEHIATHLAL 25 P 2 A
FF K B AT WAL SR E (L e A 0 R P S2E372 75 T R 2 AR e 2%, KRR RN 7 A WL
FRATA LR SR A P 25 [2]. SRR INAUS SR A AL T e Kol ey R L I T T, 2 s
(RIS 23] A% SC A T B3 P T35 2 PR A 0 R

2. ABERIFRG T

A FEAE4E T 2011~2018 Jim BIEVIFEA BN, AT I BB (LR 1 f14 2), A S A RS8R
SR SEAZ IR N [ BAR 52 N 28 B A AN (5 ERAE L, DA SR St () 25 52 7 2K
2.1.2011~2018 “Fi & S MO ESH

BT 1R 2 0 LLEH, SRR NAE 2011~2018 iR A IR K, 0 E & bR R (W) 38
27~30 47, HRFE 25~34 1), J& IR p LN R V. (WIFERLE 0.10~0.43, RFEN 0.10~0.47). %5 H
DA 2% 2 R R 2 AN T R BEE PS5 A% N B 55 BB AN T TR PR S AZ I B s =5 8 1) B A 0 L B I N 44 R o
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FRELI 5 5 R T8 S RO B WA S R0 28 A SR SE N B A A FE R W SE B4k LA 3T
it SR AW TERIR, IR RANR PR, femsiaic laE .

Table 1. Statistical results of nucleophilic addition reactions in the Preliminary examination questions of the 2011-2018
Chinese Chemistry Olympiad

% 1. 20112018 AR D EHMAR KGR

F4 Bs ABEEAE SHESY  ANIERS RIS WE
2011 3 Darzen SR, % EBFIRISRAZN G I A 5% A% 0 — VA B S 3 28 0.11
2012 9 Knoevenagel <, Michael fils, &R 12 28 0.43
2013 g% BAleZe &, Michael I, SEAZINS—IiS bR S B 7 27 0.26
2014 11 PRI A NI S 10 29 0.35
2015 - -

2017 9 FABE45 &, Robinson $§FR SN, BREE S & AR R, Hik 10 30 0.33

10 BEM) 1,4- 0 U R

2018 - -

Table 2. Statistical results of nucleophilic addition reactions in the final examination questions of the 2011-2018 Chinese

Chemistry Olympiad

Fz 2. 2011~2018 FRFIR M P FZMAE R M GITEER
E i HBEEZBTRAR SES BIES RS WE

T S5 0% PR SR B SE - Wittig SR, FRTE 4 & S
o117 Michael JIRLS R, S H35 2 I 14 30 047
2012 5,6 P I J 5% QR AR PR S A I e 2 3 31 0.10
2013 10 Mannich 37, V% 0S5 A2 0 el I o7 7 29 0.24
2014 10 EKAR, Michael MBI, F ZAR 5 B R A% 0 R s 2 6 25 0.24
8 a f-ANHRIFRIEA AP 1,2- A 1,4-I00%, FREEAR G, Wittig

2015 9 5 LA 4 10 30 0.33
2016 8 IR SEAL N S B 5 29 0.17
2017 7 A5 S RBRTMEZ IR, Michael il AR B 4 30 0.13
2018 ; I S AR E IR, WRERIKAR, AR S S HRI 4 34 0.12

SRR

22. KEEE/ASIT

M 3N 4 MGEHER AT A W, SRR N B R a5 AT DU A5 5207 2 A HLRON R
RPN, PIRA K = MR SR HEWT . AHURNHLEE RS . EE M. Hrd, PR LUR NEE H
AR BN, RIRE B R WED RIS, HIZR BRI R IR B vy, Pk S W s R HfE B
MR BRI AR e, JEHARATFE, JLPRE - FHGMESSE H I, 2SR G, R R
M A SOSIHLE SR RO, e, X R, X5 AR RKT 2R I R, 28]

DOI: 10.12677/ae.2020.104099 587 HHHRE


https://doi.org/10.12677/ae.2020.104099

Bt &

FEul p IO D, AR R R AR B B8N . 18 B 2R A H e At IR b, thaE
TLEHIRE L, B H ACEOR A AN SR RIR AR B AR, B 7 B2 B — el & s M R R R A
HERE ST W H BOANE L IE TGN 1 A, R AAEL A A B AERE /T AR I ) — SR

Table 3. Statistical results of types of test questions in nucleophilic addition reaction in the Preliminary examination ques-
tions of the 2011-2018 Chinese Chemistry Olympiad

% 3. 20112018 )R E B FERM AR R B ARG 5 R

Fhr a5 FERAHRE

2011 8,9,10 U= BT ARGE R TR AL LAY
2012 9 WA FHU= B AR S R
2013 7,8-2,9-1 A B K (B R L R T . SR ATLER
2014 11 A= AAGHEWT . SIS N BT N AL
2015

2016 8-1 B LG5 AL HEWT

2017 9,10 B G AW 5 2

2018

Table 4. Statistical results of types of test questions in nucleophilic addition reaction in the final examination questions of
the 2011-2018 Chinese Chemistry Olympiad

5% 4. 2011~2018 SR FI R A FE AN AR R BB R K R it

Ffr S HRARR

2011 7 B LR T S R

2012 5,6 AL B v (] 4 25 K 4 e

2013 10 B EERIHENT . S REALE

2014 10 AL B v () 25 K 4 e

2015 8,9 WA AT RN

2016 8 AR B PR GERHEWT . T AL S 2
2017 7 WA AT RS

2018 7 SRR

3. IMEER RIS
3.1, FIBGR BB K RRE

AHAEE RN L, AT DA I R B BEAT 7390 AT LKA SN AR R [ AL 2 B PR i 24 A
WACESE AR, A B R R R A R SN T R SO, A A R IE 2 AR SR, LA A k)t
WM B R SN A SR SR, AR S L R T Al 0 M AR s SRAZ NSO R s 5 A~ S i 2
oSG B I 25 AN 2% FL R B 2 U 8 P08 v SO s AR e 2 R T 48 7 g 2% L BB B IS AT 23 LIl S
H A 2 B ) 2R e A R SR BRI S, RT3 B P S RS SR B BN RS o 35 TR AL
SR W BRI A0 SRR ) A PRI R A U A R S R 4] o i AE it b W e S 2K R R T LA i i K AR 1
FURG=4, oA A S W B AN S (A B, IR R R AR bR 2 R R 3 — A kil id
FERIZA T, (AT AMERG I S B AR o X T 2R NS SR, U} o — B2 O W B A2 LA
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Mo ARAANVBEANEE . WL BE af-NEAMBIEAL S RIS, B b I A R A
LiAIH,. NaBH,. # [RBlR . GedEfl. —hed i, AHLEEatn. Wittig 505, k. 356 R 8 f
TR, LA TRNEIL, FEEE. . %%?ﬁ%ﬁ%?%i%ﬁwHﬁ%&%ﬁ@ﬁ%
Ty BRAATER R p- IR G, WA IR LEE. L LR AR o- )AURIRER R % o-H B
JR B A E T

3.2. A=K hiEHA G HERT R B

ANE B AP T AEFIE R G0, 22 AP AR R, e R
PRE B B AR g 25 JUAS R (B P IR 4, BRSPS S H AR Al LA 7 SO
FEMRT, X ELREE HERR R 2% R VE R Ik B i BRSO i, ARJE 45 B D 2 AR
S F 7 A0 A REMERR A5 HE A L b BRI U S5 K o AEBEAT SRR FL O A WL S5 R HE IR IS
AT DCREUBBESE S . W FRHE S S5 AR IR B ERREAT 20 HT[5]. IAEHE T A2 LR H b Birgs IO 26 AH AR IR
NRRRIERE, e H IR B AEAT HE S 04, S ais AU E M BN Bk B N 5 A i 2 TR
RIS NI, AT DR S ) EAE MR AE AT, 28, WSRO SRl A LA 2 IR 4R 1 FL iy,
A LASEAE B S AT, SRR B LR A T A A K I

1. 55 30 Jm e BEIRAI S S 8 il

] H PR SOSERE A S A-F A5 iR X

) NaOEt

o
T

HCHO CH;l
JRSLLEEE D C
o] (CH3),NH,"CI
0
)K/COOEt
)NaOH | NaOH

1)CH;MgCl AN 2)H"/H,0

) 3Mg F E ) 2 D

2)H,S0,

O A ] 8 H s SIS — 2 N S A TETR o SIS PREMIZ L8 N, RS2 Mannich
N, TR A S O B S S R — AN DU ki £ B, 452 ROk, B 7R 3EEH NaOEt FIAF A N & A 2 e
PR a,f-NEAER, 5282 R4 Michael Ik, SRIGZEBAIMEH T 4%4: % 4 Robinson
WINRBIERL D D KAEBRKMEIEWRIERL Fy FN—A a f-ANEANEE, (HHBREER B Bk EALBHEBCR,
5% AR R AR 1,2-008, 22 /KT Bufs 8 I AL HEXUR « A-F g0 30 R B s -

(H3C)N ch

o
EtOOC HOOC

0
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3.3. RRIH AR

AN RIS S IR, RN ST RO R R B AR 2 U b B LR D,
TE ML R A YRR P, T H R E RSB SN — R b e N, I g hn 7R . i
L, LS BRSNS Y I — AN OSBRSS AR K S B 2 > AICAL S SEHLER I — 3 L)
F£5, DB RES NP TS ARG ARy Hk, BRGNS 5] 3
fifi B3I A IS HIEE S, Rl Z A 2 FIW S 5 SN B RERIANR, e A R T AR
frrds JERE CLoA I AR B B A LB IE A2 218 H ok

2. 55 24 Jmess BRI EER 8-5

5 H PR D Bk E AN (H 8 AR R) .

H

(1)Ba(OH),
(2)(CO,H),

D E

(g E s ] hAaY D BT 1,5- T RIEEEM), RN Z G T af-AUFIFRE, REFEM D 2 E
G T TN G R T 58— D IR N A& /2 Ba(OH),, BT LA 25 25 (1) & Bl 14 2% A1 R 1)
SSHLEE . BRI OH-Ze B BUR PEACHR IV F AL BN, 133130 /1R IR I U 7, ARG 0 53—k
FEHEAT AL NS IR (1 B-FR R IR T &, R TERRME %A T I AK(ETE AR T & B, RBIHLER
wr:

H

BnO

3.4. BERSTHTAEE

B PO 8 5 T 25 B 7 X U B EOR G ML — DRI & s Hrid 78, sl is Al
BT HERTAL S A B B 3 IX BSR4 B AT — g 300 r 3 (10 SRR B8 0 AR L A3 5 il i s
%o RN L TR ZIRIEAE G I SN, Bt AEREAT 2 SRIEAL & W I HE I 7 e B 48 — SR ik 4
E DT R U T PR A R B A A R A P R B AL S R B AT e 5 TR .
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Table 5. Disconnecting methods of common carbonyl compounds
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0
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15- =&ML AY

5 3. 3 29 fmfb BRI SR AR 8 il
¢ R A =Y C IR & o T (N5 RS ARAL ), PEIES S N A IR 4546 T 2K o

Ph Q
N Ph
Q 1) H OMe 5mol%
A + H
2) LiOH,i-PrOH
B C

Lol 4] EY C = —A> o f-AMERIEH, 7T DL E AL XU 1 AL & VIO IR AR 21— 207 N —
il A6 A (i )
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gi b, TSR SE B I A R T AR .

Bl 4. 35 17 Ja b ot B R IR LB 6 7l
% 6 (6 MK T 5 a,f-NENBRIEAL S YIHEAT BTN RAR Y Michael IIEL, 4n:

Q NaOC,Hs,C,HsOH
CH3COCH,COOC,Hs  + H,C=CHCCH, > CH;COCHCH,COCH;

CO,C,H;

1% NS B EE AN B IR S A 20T

IR LR TR: 1R RN RS — R3Ok, G U L 1) R SIAS B S 2 0721 s 4 I B )i —
HPEWR G5 RN JE R I —FPFR A Hagemann 8 4k &40l A F2 B A0 R s 3 28 5L B8 106 I 87 (B 465
Michael fin 56 5 21 117«

1. NaOC2H5,C2H50H
CH,COCH,CO,C,Hs + HCHO > C,H;0,C 0+ CO,+ C,HsOH
2. H;0"
H,C

Hagemannfi§

TSy SRR E S i

[ BB 1 ASE LA Michael InECATE 56, 45— N[ Hagemann [, $REAZ ) 7 H RN, 2
KRG G I RE AP o AR A AR FT LS R A L& DI Wi A7 38 & e i A AT IR R At 7™
Vb B T ERANEA — 0 T AR 207, U R MR KR ID IR, Bt AZEJK AR T Hagemann
MEPRIE o FLIEA —-COOC,Hs, S5MUNTT:

CO,C,Hs
C,H50,C 0

H3C

UAE Do T HAFLE 1,3- 2 8kAk . 1,5- Z3REE K o f-AHRIEREE =AML E /T LADIWT, BT SR AR
BN F=E I IR RE , BT A8 EEIWT o, f- NIRRT C=C %, {F 13 2]—M0FRI 1,5- —HREEA A,
FRUIMORIE ) o, B EEAERT LIS R L 4R LB 1 731 o p-AHMBIEAL &Y, FHMR B LM OTR O
M5 0 — 0 TIREHR R STk WG T T
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O (0] 0]
iy N 1,5-diCO
C2Hs02C a,p-A L@‘ﬂ]: e — + CH3COCH2CO2CoH5
CH CoH502C CO2C2Hs CO2C2H5
3

CO2CoHs M a, B - A

CH3COCH2COOC2Hs + HCHO

Pl Nigeind 1A Michael TR 705 N ERIESi & SOK AR FR VY 2

0
0] 0] NaOEt
HCHO —_—
1) HBCMocsz * EtoH  HsC
COOC3Hs5
0 0
o O NaOEt  C2Hs00C CHs
M ¥ HsC EtOH P
(2) HsC OCoHs COOC;Hs t CHs;
COOC3Hs
P 1.NaOEt O
CoH500C CHs -Na _
(3) o) - C>H500C
CH3 -H2 y 074 CH3
COOC2Hs COOCHs
0 O
(4) C2Hs00C 1. H30"
= + CO, +C,H50H
CHs 2. in#k CHs 2 s
COOC;Hs COOC2Hs5

4, TRAFER
4.1, FRMM AR RNEEEHBFEIEE

SRIZINEGB 73 BT S (N A S S AEAT HLA 27 R BE I K B BN, AT HLE R BN 2. B
B 2 AN 5 2 W A R FE T, T B3 ) \SF R LB e A2 LR N A4 OB TS 35, 4
B SSLAE R e BRI T HEAT 2 5 . 3o TR AR P AR A U S SRAZ I b A A4 S L ) 25 5
B FrEg R, HRIU A DUEE THEW AU S, B DN RBL B R iR 45
R AERL, SOSCRERI A, ANFIZAE T B SO HLE,  R] R A A I S BE B R S5 B FR) RS s Rk iz
#A AT RER Be it 7
42. EMEFERNRENENIBSHA

AU NHLER FEAT LA 72 T (A C s A RS AT P4 A I T 6 2 A X 2 Bl R B 2 R P
SIERIEHMERG TR, BT AL SRR R BAT e kv 10— SRR, ] DAHEDNAE R R ) 58 38k A rpox
SVHIUR M ESHTE L, FKEIT 2015 4ERFEH 9 U Wittig 32 S By Bl SNy A [F) ¥ 77 AN [F 7= 4 AR ik
PR EVEM AR R E L.
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43, IRRFEX BRI MAEE

TESEFEREF, — /MDA AR R B BT 2N RN, TESERZ I & B 50 iR 25 Robinson
TR SNl BT Michael JIESCRT 73— N FR AR & A3 IBCES R (1) ; BH Mannich SO 73 31 1) o, B- A B EREAL
AT AR A Michael R, HATVEN D-A RS R SEIEAT IR 45 o, f-ANHLRTRR (BHE) 5 UL &
A Michael Inkz G, FEAEESERARBIER, XIS 1,5 5 R 1 LR (SR) th ] 4k 82k 4 2
TR ITCH s WA, B RAESERIN R G X5 N A R AR ol R R AR R BRI, itk 5 e & 2 5
ATk SRAE R AL Ay AR RN, SRR R AR SRR I G N R ER AT B2 R AR S M N R S 55 ol A B e B
A DASE SRS A R R 1) S AR AR B A R VS 12 R Re 77, 7EAE e R R s B, P DA% i 2 S 5%
WA —FpE g .

44, NBEBHEEMESME. FHMES

WESERRIME I 2 — R B A= R0, LR T R s R RS L, FTUAE ISR A S
I AL AR A, 3K STV (R R AR A R S AR A 2R A e T s . LR, AL Sk
A, HERSREE, 2B XS 2011~2018 AFSE RN AR NAH SRR S T Sivh, AR K 6.

Table 6. Statistical results of background of the test questions related to nucleophilic addition reaction in the 2011-2018
Chinese Chemistry Olympiad

2 6.2011~2018 MR MiIXEEXE REIHER

4 Bg WEHE R
2011 Y9 8 A A KA
2011 #EedE 7 2002 4F: Scott % ARIENY Ceo 1145 A
2011 FygE 8 LB TR (GIL) X Michael [ BiFI AL
2012 FFH %% 9 Knoevenagel [z &
2014 FAIFE 11 FEBET AR
2014 FH 3% 10 IR AT A 058 Z R AL & W A 1
2015 4F R 3% 8 RARMEIAL A eduesmane & R BE
2015 4Fpk g 9 A9 Bk A e Wittig S22 (R 70
2017 “FH) 5 9 i McMurry T+ 1977 SRR3R i — R 7155418 30X
2017 fE P g% 7 PAZE #t Prins s 87 )3 A Ji 25 i & T

M 6 GETh T G, AU H R RO TR A HLRT AT OB FE R, R 2 s T
RO MEREIE T AR BEE AN AN AR, RUNBI U Bk E, E2 A
USRI oK, X LSRN BT s B 2 R AN B WL a3 h, O A T AN 22 S22 1R
I itz
5. RIEEE R

SRR NG T REARR B AR, AL FEZ AL, HBARN AR, BrlA e Y]
FUCER SRR — € EHEALUREL, JFLIEA . FETERER B TR P RO AR B YE, WiORAET), BARSRE
BN B R 2 A AR I FIIRR 2 B HLE M, (HA AR R B D) SEICRETY,  BOZAE 7870 BEAR A LAt L
SRR A% O IR s P B AR RE AP 7] SEFRSURN TS A SE AL 2 R R A AT o SEFR I et
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W2 S IREE, — B IR A AN R o AR H o A B A A R e e — e R 1 sl i) s 2
N T PR T ISR U RAETE 25, 5 R N4 H O AR A R I HT Y . 252 AT AR 227 > i 42 48
GOBE, BEEEOCHR, SRS AR, RS R T B A uCR AR B SR e o IEME . B
FAVEI AR, ARG T BAAZ 45 20T B [8]. AEXTE AN o Rt th VB B 22 3] 81— ey
FRIVBRTTEMTART L, WTRIRE CIRIEE S WU B 52 ST IR & 4 A B IEAs 1 52
AR o B AT BN, 75 EAESE TR ) PRI BN A6 T 008, OREFER, (ESCAMUBGE N 1
AR, A H R IRRIT, KA BT AR RE AU -

Sk
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