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Design, Multi-Path Synthesis and Characterization of Stellate
Polyschiff Base: A Chemistry Scientific Training Experiment

Yiming Li, Benhua Wang, Baosheng Wei, Xiangzhi Song, Yiming Luo, Guipeng Yu "
College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China.

Abstract: The Comprehensive Science Training Experiment is a crucial component in the cultivation of top-notch
talents in the field of scientific innovation. This article introduces a comprehensive experiment on the synthesis and
characterization of a star-shaped polyamine in the organic chemistry science training course. Through this experiment,
students can gain an understanding of the cutting-edge research and advancements in polyamine chemistry, apply
their theoretical knowledge to design synthetic routes for target products, deepen their understanding of the basic
principles and experimental methods of diazotization, Schiff base reaction, and Suzuki coupling reaction, master the
techniques of monitoring reactions using thin-layer chromatography and separating products through column
chromatography, and learn to characterize and identify compound structures using modern analytical methods such
as nuclear magnetic resonance and infrared spectroscopy. This experiment not only cultivates students’ rigorous
scientific attitude and research innovation consciousness but also trains their practical research skills. Furthermore,
through diversified experimental approaches, it fosters students’ teamwork abilities, stimulates their enthusiasm,
initiative, and creativity, and enhances their problem-analysis-and-solving capabilities.
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EMagEEmm. REZHERWEEGYE. PuE. PLRMPIERAEYMEGE, HERILH 0 MR % i A8
EATEMEA . AL TT & U B A ) R B R AT S0 T SR G SR T B IO T, R
S M JE L BB B R AR e M o R IR I i i B B B AR i A AR AR ) Tl R
PR ) Z T 5230, D] LT 9 B 45 A K A ot B AT B B R

FEA i RAE(Salen) 7] 5 i ¥ 4 J|E MIE BN, N, 0,0-VY 4 BiC & Y (M-Salen), /N7 F & —Fh @& iG
PEMEALT], PRI T A . AR I, B R AR MBERAYEREL
Tl WAL S S, 7 3 A B R T TRIE 90 4008 . 6 6 R Co-Salen CLAE B N A R B T il 2 ke
USRI H . 18894F, Alphonse Combesiti i /K% Bl & — i 4 & R ML B IR G 1k T R 244 Salen,
NN - OKEE) O W, TER T R ICulE &4 %, M-salenffi 471 1 VE RE 5 H 45 M % UIAH OC .
MR A <R L 1M S S L C AR PR 855 45 20 L R A 21 g VR o (B M-Salend AH AL
R, AEEXMEN =Y 75 ok I AR DL & 4 i 1 R 45 1) ol o 48 4k S M- Salen B 44 771
() S AE A 3 R 1 I LA fE 1460

ASCE R 2 BB R A A A B2 2, IS IR AR LR G R MBI SR A R ZE B AR, it
TARLGEEHF L, W E NS S S B AR MU BT N AR AE TR 1 22K
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BLER: (3) BN AL TR B & S RIIOLEE ;. (4) BB SuzukifB B A BRAE, (5) %I K.
TR RS T HOERAE: (6) 2RI LS LR AN 41 5025 T Bt A WAL S 04T 2 Bt
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A 4-FEEIE IR IIIR (97%) 2,4,6- —IRIK[EZ(99%) N (99%) PUEIRm(4rdral). & ¥
(P rah) . FBE(rATal) . 2B BE(rHTal). ZENER (Al oK ZEE(SrHTal) . BEER (4T
afy, WASEREN(I T2l BREREF (M 2l) . 98%IKFRER (/AT al). A (Mrdl) W= R E ) — & b4l
(FE 5 815.2%) FERHK

IR BB ORI BREARE . g, A IREF. s, =i
Sy AER BABEE. BRI, WERIIE. B AR RE TR RIMT . R AR B
P HE N #ER(MRHEL-TEC, fE[E Hedolph). A A 10 SN &5 (MAS-T1 Plus, _FIEHTX) . #ZmE3:
PRIX(AVANCE III 500 MHz. 7% [ Bruker). ZLAMGIEAX(AVATAR360. 3 E Nicolet).

5 SLBARE
51 1,3,5-=REREK

$420 mL A BEFE 5 0.17 mL 98% U Bt i 56 J5 N 2150 mLX L [ ECHEf A, A 0.99 g (3 mmol)
EPCL (2,4,6-— IR NE), FEHBHLIFEAT IS 08, EUKIRFAT, RN R K 0.21 ¢
(3 mmol) K AH PR BN (NaNO2) 7 4K N » 1B FH 2 =i, FFEZI1 hf5 FHRE80 °C,  [HI3it ) N4-5 h.
I I 2 B o S S HEAT W, AR R NSRS A A E IR, BRI R, WS RS
in 19 B 3 A AR 140.79 g0 N ERRHIC2 (1,3,5-=1R7K), 7=%84%.

5.2 1,3,5-=(4-FEERE)ENE K

FREL0.5 g (1.6 mmol) LA #IC2 (1,3,5- =), 0.75g (5 mmol) 4-H fE 3 FK AR 25 mL W I BE iR
o, BEEIIN10 mLIYE MR, 5 mLf2 mol-L™! KoCOs (10 mmol)& i FI#E /1 #E 1, 78 Bl A B
b P ARRERN BN, EREREEE, R CER, BRERNESESE, i RM
AR PN =8I, s NIR S Z AR, A RAER R REBIE3R G, B NIES
BAEREEE, RIEARRNE AR B NIHRRE E70 °CIM s H i ££3-5 min, [ 5 7 2 5UF 0
N0.15 g (=KL — EALFEMEAL TR, 4R4EAET70°C/RR 6 h, R MA BRI, WIEEERE
HR(35-45°C), MM, fERMEAEEM, Felhiilhn o oS ARG sy : V=
1:5-1:2), R4ij51530.38 gH R C3 (1,3,5-=@-F BRI ), NEOEE, 77F61%.
53 ERZBERMHZEREK

A, NFAGE: FREX39 mg (0.1 mmol) C3-F25 mLA 1 [ JE LM A, FIRE WA A 46 uL (0.5 mmol)
H W, BEHS mLENIERER, FINAZ0.2 mLi6 mol L' BE R /KIE W SHE s 7, RS
PRI TN INARER 110 °ClEIY o 8 I 782 R 0 S R R AT I, e B 45 o il Jet ot (B FH UK AR V4175 ) 1
P AT, B IR B A EA57.8 mg, THAVIR 2 RINC4, FTE94%, 142 °C.

B. @A FREL39 mg (0.1 mmol) C3F 10 mLB I+, FIR A INA46 uL (0.5 mmol)ZKfi%,
HI2 mL AN AIZ)0.1 mLAT6 mol L' BEFR /KA, 8 TR 3B O, JF )8 M S 0T R B
TR G AT IR, SN g R R R R R A R EOKFEAR), BT R E R, B e E
FEYI R Z T HC4A 56.7 mg, FEE92%.

C. fi%: FRE39 mg (0.1 mmol) C3F50 mLE VUG L00 MasH, HRBAEINA46 uL (0.5
mmol) A %, EHL2 mL 4 /NFRAIZ10.1 mLAY6 mol- Ll B& /K VA UM I NAK 2, JECE T 0% S S 2%
i, WERNMIIEANI00W, #RE80°C T 10 min. it 2 (it & M AT W, RN 4R G,
Pk R B 22 = IR (BLOKFR VAR, AT Hh R 3 (0 [ R, Jad Hih A5 B 7= SR 2 1 R C4 58.4 mg, 722 95%.
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6.1 1,3,5-=RRMIZHRAE
S mg & B 1,3,5- =K 1500 uLIICDCL Y, 780 $2 A1 R G AT R Bk . 1,3,5-= LK
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%L IR A e i B2 AFT 7, "H NMR (500 MHz, CDCl3): 6 7.61 (s, 3H). *C NMR (101 MHz, CDCl5)
5 133.03, 123.41.
6.2 1,3,5-=(4-F B E R E) R WX BRI

HUS mg & RfI1,3,5- = (4- FEE3E 25 36 K% T 500 uLEICDCLAF, TSI k. 1,3,5-=
(4-H P ) 2R (A RE LR S 2B F 7 : 'H NMR (500 MHz, CDCls): 6 10.11 (s, 3H), 8.04 (d, J =
10 Hz, 6H), 7.92 (s, 3H), 7.89 (d, J = 10 Hz, 6H). *C NMR (101 MHz, CDCl3) § 191.77, 146.29, 141.59,
135.76, 130.44, 127.98, 126.48.
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6.3 ERZBERBMIZLES LI RAE

TEAZBEE H, IS mg & BRI AR 2 5 KAC4R10.5 mL CDCls, 7870 #E30, fHFE IS,
FERZREIEAR L Bt BOIR 2 16 RARCAR R e LR E S B3 CHoR, I Xt B4k 2 5 i (I3 AR He ik
fTAJE: "HNMR (500 MHz, CDCls): 6 8.55 (s, 3H, HY), 8.06 (d, J= 10 Hz, 6H, H¢), 7.92 (s, 3H, H¢), 7.86
(d,J= 10 Hz, 6H, Hf), 7.45 (m, 6H, HY), 7.28 (m, 9H, H?, H%). C4HIZILILIRIE 0 E3DAR: 13C NMR
(101 MHz, CDCl3) ¢ 159.79, 152.04, 143.61, 141.83, 135.70, 129.46, 129.23, 127.73, 126.11, 125.71,
120.96. FIFHFT-IRX AR 2 & RAHA &5 M3 17 RAE, 45 R E3BFR, MEIH AT LUE H7E3200-3500
em ™ X3 N A IR AR, RIRIEHF AR C A SHBEG G, TR RN, %AW Ev-n
AEIRENIE . b, M 1700 cm™ B % A W0 21 5L (C=O)WIFFEIE, 11 7E 1600 cm ™! B i/ WL
MBRERAC =N IR BN, 7870 Uk B 7 BAR 2 5 FSHR ) s D) & Bl o
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(3) At aBER AN P 55 2 R J7 ORI & R 597 A& 7530 T R A Al 3 B2

8 LHIEEEM

(1) SRR AT A S DR BT T

(2) PCHIRIRIR - BRI W B fige, B U AE B FEERAE TR IR IR IR 2218 NN K & LB, 747
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() N B2 R ZN A, IO RS R AN ik R AR VK 26 S B AT . AR s ) s B v L % (Ol
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=B, ARL3,5-Z4-FEEEE IR A IR, TEE8-10/0e s EEDURY B, R ZE RN 2 85 G
B34/ o HITEE T = BN [, R SR ] A o A SRS AT SRR, BIAESE R B
S I T) PN 2 At AT 55 = 5 S DU B BOUONE, W] R AT SE A 1,3,5- =R 2R 5 1,3,5- = (4- H R 2 2R 0 ) %
PRI NI, BAOKIE 5 & 3 i 1)

() KW ZHE ZERANFEMZH LA —E N RENE, BREEEAR A CERNIRR, %
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BB SCHR, B RIS S 32 N AU A S SR, 7870 17 G R 5 il SR B DA K TE K e
SEURNERAE, B B R 2R R & R 2 DL SRR T R, B R AR A R L I SRR B
WHRE . (£ SERRURVRRTBL MR & /NI A & g LR BEAT PP B, 3598 F AR 0 B2 IR 22 16 DTk
M1 BT, AR R L. FESCIRM B, AR N —HBAT RGN, EHA R KR RET
FBR 8 R VI & R, TR AN A R AT LR . BB E M2 e, B AL TR
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I BOMA P RIAE AL DR 2555 A 2 2RI I EL N, R F 5T R A A S P s R
BG5S EN M B 5 PR B R R 2 o3 R 2500 AR K SE BRI, 0K
A% HEIR S ST, B H BT & RSB 5 K, BRI RBIAME R, B
REESIRRRRAE . W PRAT 5] A AT STIOR BT, 7R BRI AT VT T R, SRR AR &
RIS RT3, BioR R QR B YERE ). I L RIA AL 2 AR DL & R it T Ris 2 2
W RILA A B9 A PR B RSP R IR B RE ). AR 2 8 KRB i A2, Gl i & P IE 1
RIBE P A ME A ML IR A DR, DARRIR . R E S, B2 E e REHLTHER
e Wl 2 R NEAT BARZ R G R, 5 SAENR BB YE, Bior ATk B R
W 51 P A TR AR BT LB S 0 b, BESAESRIR T IR R IR B, 5l S 2R T 2 s,
MERIC B — P RNV ™ 3R P MEIREE, WAL, SEERENRESE .

10 %5iE

WA N AL 2 R R N A B IR IR RE B3R, 65 A 5 I R B3R DA R 22 A A 2 B i
WK AR G5 SERR BT /26 A0, Wit 1 — AN A R =22 A B 2 SR G TSk . ARS8
REE BB B ARIBE SN T R s ML ) 2 B BR 22 T R, R £ 0 B DA R A
RN, AR AN R Y BT SR S o b SRR RS Y, R R T OKER 0 i
AR AR A, LR TR AR R A A SR, AR TR RS TR &
JRITiE, BE— B IRAMGR S T TR BRI M RAE, 23] T AV SR RIEME €Tk, w4
REX P Y R GRS R o Hr s SRR A BRI AR AR BRI RE 0, A JEAE L RHITE BR AT R I SE R
Befilie T H, 1Z4EE LIEAT IR BB, ARSNGB TR IR, $m AR IR R
HHaTERR, BRPAEAR. SHERERRES .
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