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Abstract

The Nuclear Magnetic Resonance (NMR) spectrometer is a large-scale instrument and equipment
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which can quickly verify the structure of organic compounds. This paper described the present
situation of open and shared NMR spectrometers in Xinjiang. Taking the synthesis of chrome-
no[2,3-c]pyrazol-4(1H)-one through cross-dehydrogenative coupling reaction as an example, the
application of NMR spectrometer in comprehensive organic chemistry experiment played an im-
portant role in improving students’ interest in learning organic chemistry, promoting students’ com-
prehensive skills in carrying out experiments, and cultivating students’ consciousness and ability
of scientific research and innovation. Meanwhile, it could also increase the utilization rate of NMR
spectrometer, and promote scientific research to feed teaching.
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1. 518

KRB B A T B S5 AR B SR 2 A B R R, TER SRR R . A A 535,
WHHE. RHE P RIEEWILEENIEH . SRR ESCR — IR E . B, TolkAr=, &2
e FR SN 2 MR B AR 2%, A HERG . PUs, s, ABEIRFE RS, A ED
SERMIBRIER A 1 TR Z —[1].

H TSR BAEAINAE ATE, H BT A4S oA, DRI TE i 55 2 R0l B 5 T IR S5 A DR
BHTERARAE, ARESFREATES R B2 BUT AP A . Har, s sss i
HRRSLIR IS 4 &, HrdEiE k221 2 6 72 Bruker Avance NEO 600 MHz (2022 4 9 H PG A d )
F1 Varian Inova 400 MHz, 534+ 2 & 4353l & A1 7] F K % 1) Bruker Ascend 400 MHz FUET 3R B FLK 54 Varian
Inova 600 MHz. B4k, Hramiiyi K240 T 2023 FEWE 1 & 400 MHz I REILIR I A . LA K5 R
B, AR AT 2018 FE 4 2022 1A R (04T 35 /3 FI LI /£ 1800 /NI LA 1, FE AR S T AR AR
MR, S AR, ZKBUNEREZCE R B, R AR AR M A EA 2, 6
AT ARVE 255 LI R, X7 — e R b ARVE QU =R f e ae /18 .

AL ZETIG A A T R ST MEIE RS, 8 T SRR EAR SR — T T 5 LR e, fERE 9%
FARRERTE GUEYE. QURTRET) . SRERR S T IR EE LA RIE-2]. BT, ESRA UL
SIS HFE N A CARR I HIE MR R AR H B H 7 CHRRIIRRER, R KBS &
AR SRS T N BN ZE A AN E LI B, R RGBS EAR T R & A AL &P 1 45
FRAE, B Tim AR ER VLA RO H MR & HRe, 50 R K ok R AAR SO A P21 R 1) TAE
B 7 3K

OO B SR A I RA S A AR G A A R B R DU B BRSO SR AR B
IECHEARTFFEAE, AR FE[2,3-c]t ME-4(1H)-FR 2540 & P B B 0 AR S P R 2GBTS, BRI AT
RUE P IR 2 AR FE U], RIS E Y 1 6 B2 B & B AT OGVE 3]

BT UL RN, AEAEEREETAE, &I T — AN A A ML 250 —— R [2,3-c] ik
-A(AH)-BAL S G R B RS FRARVE PG E QD B, AR A DR AZ RS HR S ST BL A AR
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H IR AR, R AR 2 ST WAL S S AR O DG, 3 AR Sk 61T O A
2. SIS EM

1) B R 1,3-7 T I = R MR Bt & i CL AR I F[2,3-cT it ME-4(1H) - B AL P R JE A SR 2

2) OISR AR BiPE . TR R AR HEENT SR AR A
WAL SR SEIR BAEHOR,  DLRGE I 38 2 2 AT (TLC) Sl s 82 P 1 7 12

3) AR M ILRE G RN S WA TT %

4) R E A RSO BRI BE

3. RMJRIE

ARLEEH WAL e = AN, B 5 1-3E-3- F -5 el 78 N, N-— FF L S i (DMIF) F =
FUABEIER T K E Vilsmeier-Haack SRiA5 3] 1-28 k-3 HI HL-5- G- 4-AtE M FR S, 4R T ZE B BR B0 VAR FH R
LR SR N AR B 1-2K JE -3 H -5 R k-4 e S, ¢ i 7 5 R 1,3 T FE RO = IR R (e ik
T, 1-IRH-3- I BE-5- IR S R -4 PR 220 T B i S A AL (TBHP) S84k i 2B 431 P 28 XU AR IR B B A
H bR &2 B I [2,3-c] ML me-4(1H) -BR (O8] 1)

M 0
Me Me CHO e CHO Me
}l POCl, )—& PhOH p IL )
N. =0 =~ N7~ =N N
N DMF N DMF, KoCO3  N”“oph H20, TBHP 'N—
Ph Ph Ph PH
1 2 3

Figure 1. The synthetic route of chromeno[2,3-c]pyrazol-4(1H)-one
1. BERF[2,3-c]Mme-4(1H)-BRL AR A AR B 4

4. SKRIER

1) AR E P A R I [2,3-C]rt -4 (1H)-BHZRAL AP SOk, T A RO IR R BUIR AN 3 AR
BE .

2) il 4% 2 JZHTAR
5. SCISIR IR L ES

R 1-ZRSE-3-FSE-S-E MR . NON-  HSEH EEIZ(DMF). =& 0. U7 LA E(TBHP). 2K
F=Fmme WARIET . LR OB A MBS A rali. TLC: )2 ENRAH B4 T 4= FfE iR
GF254 Ji 0.5% CMC (B fill), AEE B, T28AMT T WE I Ak LR 48 = 3:1 (V:V).

{X#%: 3 Varian Inova-400 BUZ WL IR HEA(TMS AAAR); Sl BUCHI B-560 A% sl .

6. SCIESHE
6.1. 1,3- =T EFXH =FMREE FiRiFrH&

IR, ¥ 0.2 mol ZE 3 =% M. 50 mL 40%f] NaOH 7K VAVRAT 1 g DY T e B Av A i 3 28 [l A4 VA
B MR AP R0 0.24 mol JRARIE T e, InEes MR R THEZ 50°CHiEE 24 he WEIE 0, A LA
FHZRK SR, KM 30 mL &R =, SHEHH, WAEIhKEE, /K NaSO, T15, I
JE TRV, B2 - 2 E FAF BAA N-T 28 25 91 = (M . 1] 0.05 mol N-T ZE 48 3 = & Mk v 22183/ in 0.06
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mol JRARIE T 4%, I btk KRR ZE 70°CHidk 48 he RMERA I E=E, Fril KEREIE, JiEE
H 20 mL 282 ZFeR A BE G =R, B, B TRBEEAR A GEA, 0y 1,3-Z T I =50
IRE B WA . mp.: 119°C~121°C; *H NMR (400 MHz, D,0): & 8.17~8.15 (m, 2 H), 7.96~7.94 (m, 2 H),
497 (t,J=7.2Hz, 4 H), 2.16~2.09 (m, 4 H), 1.43~1.37 (m, 4 H), 0.96 (t, J = 7.2 Hz, 6 H) [4].

6.2. 1-7E-3-FE-5- K F 1 -4-M e R pG I &

TEVKERIG 2644 R, % 0.7 mol (64 mL) POCI; 215 i £ 0.3 mol (23 mL) a7k DMF 1, fRHF 5N it i
ANHEE 10°C s ARJE N 0.1 mol 1-Z856-3- F AL -5 A, KV A0 InFA RT3 2 hy 7EBERE R, KA K
RSEAEN ZE 500 mL K AKIREPI R, AR AGE AT S, HiE, FHERKRSEE, B EZ
f P KT 3 -2 3E-3- F L -5- 50 -4 e FH I, mup.: 148°C~150°C [5].

HE 4 10 mmol 1-2KFE-3-F1 F-5-5(-4-1L M RS AT 15 mmol K,CO;3 1 30 mL DMF ¥ & i 44k 0.5 h
Jei, A 11 mmol ZEYE 90°C F#tHk 4 h, WEIE=E)G, HiPk FEEEIN 50 mL KKIBAEWF, Hri
[, FHZRMKRETGE, FHOREES SRR A EE R 1-585-3- -5 3 A S -4- M S, mup.:
92°C~94°C; H NMR (CDCls, 400 MHz) 6 9.58 (s, 1 H), 7.64~7.62 (m, 2 H), 7.37~7.35(m, 2 H), 7.33~7.23
(m, 3H), 7.07(t,J=7.6 Hz, 1 H), 7.00 (dd, J =8.8 Hz, 0.8 Hz, 2 H), 2.54 (s, 3 H) [6].

6.3. aEEF[2,3-c]itm-4(1H)-ERL & ¥aaHl &

# 0.2 mmol 1-5 FE-3- I 3L -5- 2 A JE-4- ML F % . 0.1 mmol 1,3- = T FE2E I = G I 3L B8 74k L 0.2
mL TBHP F1 0.1 mL H,0 HIiRAWITE 120°C FHEHE 24 ho AEE =5, I RMNAKRF I 5 mL /R 2B,
S, KAHA 5 mL LR AEERE =R, & IFANAHE, MRE KIS, TK NaSO, T4, Wk iEprfs
BRI, UL TR 8 B8 PR, 208 2N A0 45 21 €l - [2,3-cMERE-4(1H)-BA &4, m.p.:
169°C~171°C; *H NMR (CDCl;, 400 MHz) & 8.38 (dd, J = 7.6, 1.6 Hz, 1 H), 7.91~7.89 (m, 2 H), 7.74~7.69 (m,
1H), 7.58~7.53 (m, 3 H), 7.49~7.45(m, 1 H), 7.43~7.39 (m, 1 H), 2.72 (s, 3 H) [3].

7. BBEE

1) BR7T 13- T HR I =R MR R B TR LAAL, R B TN & T 1 TR A S T LR %
A XM A AR IR s 8 ?

2) BRT B TRARCAAL, A TR T (1 i 3k 7 AT DA 31258 S SR IS 2

3) 1,3- = T HEIR I = MR R B8 AR 3258 SO AR IR B S L3 ?
8. ZRIE

BINE T — AN F R T 10 B A 158 ST SR B s A s 2 i 5 [2,3-c T e -4 (1H)- i
WEMITTE, FIRDE R R S E AR F RS A IS WRAE, AMUONARHERZEA AP
SEIRFRME T — AR R, Wit T KBS IR & RT3 =
ELmAB

PEBAEE R BIR X E A SR BF S A IE  CEr s s AR KA 3 B & T O = IUIR T 2 K S
BPEAR R FT) (2017GJ008) .
SE3Hk
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