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Design of organic chemistry experiment on Mannich reaction
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Abstract: Based on two different synthesis methods of Mannich reaction, a one pot synthesis method suitable for
undergraduate experiment teaching is designed. This experiment simplifies the operation steps, optimizes the molar
ratio of reaction solvent and raw material, and selects the purification method of crude product. It combines
traditional classical organic synthesis, frontier research and application research closely, and the experimental

scheme is diversified, which is suitable for diversified teaching of students of different levels.
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2H), 2.63-2.61 (m, 8H), 2.40-2.36 (m, 2H), 2.23-2.20 (m,
2H), 1.80-1.66 (m, 18H); B m;ILIEHIE C NMR
(150 MHz, CDCly) 6 152.68, 135.36, 127.53, 126.98, 124.05,
119.54, 59.01, 53.51, 29.39, 27.10, 23.78, 23.45, 23.37,

AT LB A ET4lifl, 8 1% = O
LR LT AR, WCR A 93% 05 5k 159~160 C;
[0]2 =—57.0 (c=1.00, THF); 'H NMR A1 *C NMR %4
i
5 #RE5IH

ARSI BT I B 5 SCERRGE 9 5 A e
FERH . WL RN — Tk, KR4

TR, SRl TR ORI A H S K
AHEREFCE T @b sl . SRR, s



R, e — M e IR A HLE B SR 165

RS BEE, I SCBLENSCR A, KORBER T R
R KI5 Y s AR KRR s> T 2 5 R Rl
WCBERY R, RRAR T RN AUAS 5 DU A gl Ak 7 vk
ARG, EAMTETEHTERN T Z08,
AR 20T 7105 003 FH T S 9 3 10 /i B

R T k2 A TR A AR 2 B B SO SR N S IS R AR
TR, SR — 2 T AT O Ak S R 2% A B e 1k
B aifb ik, Wit T LT =AS T E AR .

5.1 BRIRIEE

SRR TE 1412 5 17 JIr FH P 5 7102 s o 45 v L 5K
HIRI E NI RIME AR 25 LA B i K 5 G
PR 2 AR o, . S5 KON B i S0 A S T B i
FREE —E NI, RIS b . 2 5 H % 5 (S)-HgBINOL
MIEEIREEN 4 = 4 0 VISR, b TR =ANERI
Xof LSy, At S N 2% A S5 AN SC S ik ik, R
a AL AR, RN 1 PR,

M AR BRI, 228 TLC SR RN
WRAE A KA o LR N 1202 RO B RAR, Teikik
B N & T TR AR RE . AT R R, R
(9-1 BICR 5 —E SR HY . T80 AN
WEA B IRERE, BT AR B A & D10 —
S IR R SR )

R1 EARRBEHNPHRMER

W5 ZERHEE/LIELE/(S)-HsBINOL sl /%
4:4:1 TN 92

2 4:4:1 Ay 94

3 4:4:1 R 0

5.2 JRRIEREMTEIE

T SCHR AR A 9 25 SO e, 18 b (e A s o
FEH 5 (S)-HBINOL HYEE/RIL 58 0 1, TRZEARK
Ao ) MG e 1 2 2R F S DR, R v T R A
FAT 2T — 3k ot — 2B BRI RUR T o, DARRAIE
RERAS o 78 JFURHEE R EL O B 5258 vh T TV 700 U
FL G SR AR 2T, A S 38 AN i SC 92 50 O ik
frid, 5N 2 B,

214 22 B I /I 4% /(S)-Hs BINOL FYFE JR FEM 4
40 1 FEAREN 3 : 30 1, (S)-1 MU EAEY , (H 24 R
ELREARE] 2.4 0 2.4 0 1 B, P2 RCRIRICE] 88%, fif
LB R R 303 0 1,

F2 FEBERLGEER

W5 R/ LE/(S)-HBINOL sl W= /%
4:4:1 A 92
2 3:3:1 A 93
3 24:24:1 A 88

53 MERALFENIERE

SCHER P HRGE B W25 R, B2, R E LA
ELE I T, BT AR E AT Sl AR
KSR o AL —#E R =, ] L
S A X PP TR R . RS ORI IR ATk . HE
PLGEAT P B 22 58 HR R /L g e /(S)-HBINOL 4 B
IREEA 303 0 1 WA N TS 2k, 430038 i &
SEEREE Z ATt AT 4tk XS aE RN 3 R,
FRE LS ORI JZ LRI T 10.8%, (HESS S
WAL, BRAEDFE, S T REGNS4,

4l fb IR T SRR BT, ASURT DU T i
FEA B P el i vE Sl Ak 7 vk, Rl DU 2R A A R
G5 SRTAE JZ AT PRI A LA SR FE 7 24k
T5 B B

x3 AUAENIIEZHRER
s ZEHEE/MLIELE/(S)-HBINOL A7) stk W%/%
1 3:3:1 Ay HEER 83
2 3:3:1 Aty RN 93

XU R AL L 2 M LA S S B
A HLE AR RTINS R A, 2k
ABLE UL A — A ML R 2] . NS BR4G
LU B, Prise ik i 2 Je i 28 KL Y — B 1245 ik
AR T SR B, i 1 ROREEe), i HLSC S
PSRBT I 3SR, HORORIRAR T
JEORHHTE, a7kt 2R . RS A LS
IR A SR AR A, RO IR K
g TR WURWSE . WREN TLC, HENT. &
iR, W RN AR RARAE | ST R RS
ZI7HRIR, 0] LU A A B A T R, AT A
B ] Lk — R L TR AT I AR S B
b ] DL, AN [ K 18 2 A i 5 AS ) 119 52 5
JrE, ME G IR TR 2R & LR R R, U
IR A LG BB T A 48

S Z X #k (References)

[1]  BRIERE, XIR%E. HEdE— D EHULF A SR 3,3 -CRIEF
FE) R £ (7], AAFE R, 2014, 77(9): 922-924.

[2] MR, TR, AN, S FEE4E . Bor kg a Lk
R R TR[T]. LREARSE®, 2011, 28(12):
141-144.

[3]  Gml. AHLE RIS O AL R R I LaEiRKAR, 2011,
33(9): 862-864.

(T4% 180 ® )



180 ;LK

£ NS

AR SEBCRIBE S5 REAT T 0 Ak s IR
FbRim g, WH58 7 PIRh AL s AT RHE AT WO Y
JCHEAEERE s 256 IR A 1 52 fE A5 36 4 1Y
EENR, ASgmEset i, BB, W
LRpRrd g5 . S5 AT AL . Bs A BEAE 2 RR Y
LR, AMTRIREERNLERE, Wkt
AIBETE 4R, S RHITBIHT IR A1 IR 4R it R S8

S % 3 Hk (References)

[1] LI J, YUY, ZHANG L Z. Bismuth oxyhalide nanomaterials:
Layered structures meet photocatalysis[J]. Nanoscale, 2014, 6(15),
8473-8488.

[2] DENGF, LU XY, LUO X B, et al. Fabrication of ternary reduced
grapheneoxide/SnS,/ZnFe,0, composite for high visible-light
photocatalytic activity and stability[J]. Journal of Hazardous
Materials, 2017(332): 149-161.

[3] WU J, LI X D, SHI W, et al. Efficient visible-light-driven CO,
reduction mediated by defect-engineered BiOBr atomic layers
[J]. Angew. Chem. Int. Edit., 2018(57): 8719-8723.

[4] BAIY, YEL Q, CHEN T, et al. Synthesis of hierarchical bismuth-
rich BisOsBr,I, . solid solutions for enhanced photocatalytic
activities of CO, conversion and Cr(VI) reduction under visible
light[J]. Appl. Catal. B: Environ, 2017(203): 633-640.

[5] WANGXJ,LIFT,LIDY, et al. Facile synthesis of flower-like
BiOI hierarchical pheres at room temperature with high visible-
light photocatalytic activity[J]. Mater. Sci. Eng. B, 2015(193):
112-120.

6] b, WS, REE. BEELBOG ML BRI R

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[7]. "PEAEIHERE, 2017, 36(1): 17-24, 39.

SOLOE, ZRIE . KEEIE 513R BiOl 1Ak id — B B3k I Je i
A WERT]. P ERREER, 2019, 39(8): 3249-3254.

WANG X J, YANG WY, LI F T, et al. Construction of amorphous
TiO,/BiOBr heterojunctions via facets coupling for enhanced
photocatalytic activity[J]. J. Hazard. Mater., 2015(292): 126-136.
LIU C, WANG X J. Room Temperature Synthesis of Bi;Osl, and
BisO5I ultrathin nanosheets with a high visible light photocatalytic
performance[J]. Dalton Trans., 2016(45): 7720-7727.

LIN H L, ZHOU C C, CAO J, et al. Ethylene glycol-assisted
synthesis, photoelectrochemical and photocatalytic properties of
BiOI microflowers[J]. Chinese Sci Bull, 2014, 59(27): 3420-3426.
XIHGEL, 2%, PR, MPea A s i 8 BiOCI J HT
DL f AL TG PR 2R SR B (] SR BOR 5 B, 2018,
35(5): 68-71.

MALWAL D, GOPINATH P. Enhanced photocatalytic activity of
hierarchical three dimensional metal oxide@CuO nanostructures
towards the degradation of congo red dy under solar radiation
[J]. Catalysis Science & Technology, 2016(6): 4458—4472.

SU Y, WANG H, YE L, et al. Shape-dependent photocatalytic
activity of BisO-I caused by facets synergetic and internal electric
field effects[J]. RSC Adv, 2014(4): 65056—-65064.

JIA X, TAHIR M H, PAN L, et al. Direct Z-scheme composite
of CdS and oxygen-defected CdWO,: An efficient visible-light-
drivenphotocatalyst for hydrogen evolution[J]. Appl. Catal. B:
Environ, 2016(198): 154-161.

WANG X J, ZHAO Y, LI F T, et al. A chelation strategy for
in-situ constructing surface oxygen vacancy on {001} facets

exposed BiOBr nanosheets[J]. Sci. Rep., 2016(6): 24918.

(LE3#EF 165)

[4] R, ERE. RIRA LA R SO S SR T,
T E%#E, 2014, 31(2): 62-64, 71.

[5] WX, ZHBL, KE, 5. TIA “RREFER B3
FHEMGERID. LTREHRSHER, 2016, 3509):
165-168.

(6] ##, bR, KREW, % 6-ARCBRNSW SR 54
HEZLAIA TR, FHE (h3E30), 2018, 39(24):
40-43.

(7] XR=F, EHIF. BRI A BRI e e A7 A P BiF 5 2 5%
BEEI]. HFEEE (h¥E), 2018, 39(4): 31-34.

8] wikde, T—#, BER, % FHEEIKH S 5005
WAL A LRI, TR AR 5EH, 2018, 35(10):
45-49, 76.

[9] AU-YEUNG T T L, CHAN S S, CHAN A S C. Partially
hydrogenated 1,1’-Binaphthyl as ligand scaffold in metal-

[10]

(1]

[12]

[13]

catalyzed asymmetric synthesis[J]. Adv. Synth. Catal. 2003,
345(5): 537-555.

PU L. Asymmetric functional organozinc additions to aldehydes
catalyzed by 1,1’-Bi-2-naphthols (BINOLs)[J]. Acc. Chem. Res.
2014, 47(5): 1523-1535.

DEBERARDINIS A M, TURLINGTON M, KO J, et al. Facile
synthesis of a family of HgBINOL-Amine compounds and
catalytic asymmetric arylzinc addition to aldehydes[J]. J. Org.
Chem. 2010, 75(9): 2836-2850.

DEBERARDINIS A M, TURLINGTON M, PU L. Activation of
vinyl iodides
aldehydes[J]. Angew. Chem. 2011, 50(10): 2368-2370.

GU S X, HUANG W C, WU X D, et al. Simple and efficient

for the highly enantioselective addition to

one-step synthesis of a highly enantioselective catalyst 3,3'-
Di(pyrrolidinylmethyl)-H8BINOL[J]. Synth. Commun. 2015(45):
1541-1545.



