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3-(4-FHIE)-8-HEF H-1, 2, 3, 4-ME ZFEFEMLIFE[3, 4-c]RHLE-
S5-I &R T2

FEAL " RN, N, EHK’

(1. TR WFATER, #Hd #HEF, 411104;
2. Y EHFR LGN RAMERTAT SARANHR TS, ik £, 201800;
3. P RFE LFRIER, #dH K, 410083)

B O D3PI 4--3- TP R TP IR ORIE SRR SR AN R 2R F N JEURE, 383 2 T TR0 S AT N-e
R, H T — P LE 2 EUE Dy S2ARIE B 3-(4-F2 3571 00)-8- AU E-1, 2, 3, 4-DUS PR IFIERG[3, 4-c]ibhE-5-
Bi. RAIMDEIHE. Tl SUZMEERRE R 763 07 55 T Bt o i ik S =W AT RAE . W TUEE RR W 7550 F W)
B N, 2 N 3- AR IR . 4-Fd-3- F R H R R e R IR B SRR I I R LG R 1:1:30 MR A) A
48 h b, BN 49.2%; TE N-FedsAb Wi, 4 ity 8- 4 2k-1, 2, 3, 4-DUSIA It 3, 4-c]mthnE-5-ii
4-FRHRH S — LR AN S I T L R 2:4:5 IOV 20 h B, SRR 51.8%.
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Synthesis technique of 3-(4-hydroxybenzyl)-8- methoxy-1, 2, 3, 4-
tetrahydrochromenol3, 4-c]pyridin-5-one
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Abstract: 3-(4-Hydroxybenzyl)-8-methoxy-1, 2, 3, 4-tetrahydrochromeno[3, 4-c]pyridin-5-one was prepared as a
potential dopamine D, receptor antagonist from 3-methoxyphenol, methyl-4-oxo-3-piperidine carboxylate hydrochloride
and 4-hydroxybenzaldehyde through a two-step reaction and their structures were confirmed by infrared spectroscopy
(IR), electrospray ionisation-mass spectrometry (ESI-MS), 'H nuclear resonance spectroscopy (NMR) and elemental
analysis. The results show that 8-methoxy-1, 2, 3, 4-tetrahydrochromeno [3, 4-c]pyridin-5-one(I) is the product of the
intermolecular cycloaddition reaction between 3-methoxyphenol and methyl-4-o0x0-3-piperidine carboxylate
hydrochloride with yield of 49.2% under the conditions as follows: the molar ratio of n(3-methoxyphenol):
n(methyl-4-oxo-3-pioerdine carboxylate hydrochloride):n(sulfuric acid) is 1:1:30, and reaction time is 48 h; and
3-(4-hydroxybenzyl)-8-methoxy-1, 2, 3, 4-tetrahydrochromeno[3, 4-c]pyridin-5-one is the product of the N-alkylation
reaction with yield of 51.8% under the conditions as follows: the molar ratio of n(I):n(4-hydroxy benzaldehyde):n(sodium
triacetoxyborohydride) is 2:4:5, and reaction time is 20 h.

Key words: chromeno[3, 4-c]pyridin-5-one; dopamine D, receptor; synthetic
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R A2 BURE S — PP AR R I R A, B
SENFLA 0.7%H N A %00 . 2 BIEThRe Tkl g
SE g R BEM EE RN —. ZERRAEN—H
WIEHE LA IR AN 3 0, B O . B
(SRS S o NSNS R R (B N AN et
Wit 2 EZ AR R IEE T . 2 B2k Dy Al D,
FEZARPI RS, D FEZAGEE Dy 244, Ds 14,
D, FERZAR 0] 53 0 Dy B24K. Dy 524K, Dy 524k 3 FilE
. Z O Dy ZWET G BRI 214, H 387
ANGRIERRA L, JCIRBERS RGN M 7 vk, JREE 2
(N i) FEA0 M Ak, R FESm(C Sm)fELI LN « Dy 248
D, Z RS 11 Jetafk, 76 11P15 7 & F. D, 324k
5 Dy %Ak Dy AR5 0 HAT 41%F1 39% I [A] S5k
Z Ui Dy SZARTERE 1 53 22800 05 DR A e b A5 T 24
F5 Gitish Dy 52 AR5 DR 55K 7 2880 2 [A) 1] e A7 11
HREY,

Dy SRS T e A TR e M A e )i, ©
284 7 T DA A 16 9 LR R ) R 43 R4RE (R v
IT o ARGERIPURT I 2549 EOGDRS #5328 1 BH A4 A0 9]
PEREIREAITRL, ARSI = BRI REER-, M
A S ALURT ARG 25 )0 RS #0153 BLREAG LRI AT R HL
AFEAR AR P A HER SN REE R . ATk, BETTR
i NGD 94-1, U-101387, PB-12, L-745870, RBI-
257, PNU-101958, YM-50001, YM-4361, S18126,
NRAO0045, FMTP, FHTP fll FDTP &£/ ELi% D,
SARTER U] . AITIEIR[3, 4-c]nHRE-5-B 254k &1 K
— RGN 2 D ARRCES, AT I 2
EUI% Dy SZARRIUH T 8 m PSRRI R B, Wosn]

DA AR I PURS i o ZERE 29010 T S-4% D,
ZARBATE SRR SRR RN, R4S D, 24k
R 2 B4E 11 5 R R RO SRAG B ) 5 W =%
PESC RAF TR — RBUZEIEMEIR[3, 4-c]itbne-5-Fi
AP A RO, AR SR SRR A s 22 I 3Rt b, %t
3-(4-FRHEACTL)-8- FHA JE-1, 2, 3, 4-DUSE R ITALIE[3,
A-c Mk IE-5-Fi it i T 2T

11 EFENHFESEHF

T AL 4. AVANCE 500 #% #3631 1%
(BRUKER); AVATAR 370 FT-IR Z[4M¢i%4% (Thermo
Nicolet, KBr J&F); MicroMass GCTCA 055 Jiit 1% ;
WRS-1A HF 445 AR R DG 2 AR TR A
al %), EL I JCEHTL.

FEAAH R 3-FA A, 4-H-3- R T IR IR
W R RER, — SRR ENIY 7 Acros L2ERF 2
F) 5 ORI I, 13- FE L2k MEIRR B, 0 1 Fluka
(A= ca7.w|| /A PSR (15[ A R W b 3 A A 227, | /A I8
12 EmE&L%

3-(4-FRFHLAEIE)-8-FIGIE-1, 2, 3, 4-DUS A IFntL i
[3, 4-c]HLLIE-5-J (1) 55 i 2 18 1 J s
13 KERTRE
13.1 8-FHHKL-1, 2, 3, 4-v9 Kok h[3, 4-c]Hre-

5-BR(1) &9~ Ak
% 3-FHAEILAY 0.30 mL(2.767 mmol)Fl 4-fi-3-

0
COOCH;
/@\ + H,S0, 72%
—_—
CH;0 OH H
N
Ng CHO
N
N
on CH;0 0 OH
CH,0 0
(1) (1D
B 1 3-(4-FEFE)-8-FRKL-L, 2,3, 4-19 SR [3, 4-c]Hoz-5-BA 456 R,

Fig.1 Synthesis of 3-(4-hydroxybenzyl)-8-methoxy-1, 2, 3, 4- tetrahydrochromeno[3, 4-c] pyridin-5-one
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BRA, S 3-(4-FRFENHL)-8- A I, 2, 3, 4-DUAURFENLIR[3, 4-c]ibhE-5-Fi &R T E 1131

FF I R RIR IS 2R R £h 0.535 7 g(2.767 mmol)ii A5 1EUK
IKATHAHI R 4 °C Ja RGN 72% (B RV VL
20 mL, #iE, FRFRRGVREICT 4 CREBMRY
moeke. ARG, 7 NN 48 h J5, W R MVARR S
IIAVKIK 2.0 mL, F R K U ST A pH £ 8~10.
GREiHE, AMKAETE. U, TR, 1A
121; WP BT, IR, B3 hs
g, 1) 10%H R KIEDEs:, T4, M OHGHE4S
in, £3 8-FHAJE-1, 2, 3, 4-DUS R HFMLI[3, 4-c]itbme-5-
fil(1)0.3145g, WHEH 49.2%.

132 3-(4-ZAFH)-8-F AI-1, 2, 3, 4- W ARtk

(3, 4-c]PHkeg-5-BR( 11 )84 4] &

I 8-FI%EAE-1, 2, 3, 4-PUSU A TFILIE[3, 4-c]nbhE-5-
Fid( 1)0.110 0 g(0.475 7 mmol)¥& T 2.0 mL THF 1,
AN 4 FERHE 51.5 ul(0.475 7 mmol). VK ZMR(40
ul)s 1,3- AL 2-BR MU (1.1 mL), $HF 10 min Ji5
I = CRIEN AL 0.151 2 g(0.713 5 mmol), 7E%
MR HEFE 20 h E R ZE R ), A ZJE 3 mL
Brifivive, 0k, vk, THIGEL R, 19 3-@-FkE
NHE)-8- A K-, 2, 3, 4-DUS IR FFNLRG[3, 4-c]ibme-5-
fi(11)0.078 2 g, WCE K 48.7%.

2 RMFHIRRAE

sk 1) & BAReE(1)F "H-NMR, IR Al
MS S5l 2 FE 3 fios.
21 8-HEEHE-L 2, 3, 4-MIFFMIE3, 4-c]MLLE-5-

BR( I )R9RAE

TR T ) B E R, 708 179~181 C: 'H
NMR (DMSO-ds, 500 MH2)fL 44008 6 K 2.71 (4,
J=5.5 Hz, 2H, NH—CH,—CH,), 2.96 (t, J=5.7 Hz, 2H,
NH—CH,—CH,), 3.55 (s, 2H, NH—CH,—C), 3.82 (s,
3H, OCH3), 6.94~6.99 (m, 2H, 7-H, 9-H), 7.62 (d, J=

8.6 Hz, 1H, 10-H); IR (KBr) 4% o: 3 440, 3 320, 2 920,

2810, 1 690, 1 510, 1280, 1 160, 1 040, 841, 781 cm ';
ESI-MS (JFififtt m/z, %)k 231.1 (M7, 5), 215.1 (25),
133.2 (13), 87.1 (42); C13HsNO; [0 220 M Sz (T
HAH, %) HM: C, 67.29(67.52); H, 5.35(5.67); N,

6.31(6.06).

22 3-(4-BEFTEHE)-S-BFE-L 2 3 4 MEFFHMNE
[3, 4-c]ithE-5-FR( ) B9 R AE
HArb &P () Ry s ltifg, 15k 150~152 °C;
'H NMR (DMSO-d;, 500 MHz) § Jj: 2.70 (t, J=5.4 Hz,
2H, N—CH,—CH,), 2.85 (t, J=5.2 Hz, 2H, N—CH,—
CH,), 3.21 (s, 2H, N—CH,—Ar), 3.57 (s, 2H, N—

(a)
0 9 8 7 6 0
80
(b)
70 | ‘ m'IJfI ||’fq
g
60 | "
-\ ,/AHNK } ‘
S s V|
5 | -.
R 40t '!‘
30
20+
10 1 1 1 1
4000 3000 2000 1000 0
W ¥/em™!
(c)
?ﬁlefLﬁ1nmL|.LlY?m
50 100 150 200 250
Bttt
(2) "H-NMR i¥; (b) IR i¥; (c) MS
2 8-F&AHK-1,2,3,4-v9 AR FFukv[3, 4-c]oHbm-5-Fr 69

'H-NMR, IR #= MS
Fig.2 'H-NMR, IR and MS of 8-methoxy-1, 2, 3,
4-tetrahydrochromenol 3, 4-c]pyridin-5-one
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W /em™!
(c) %

3302

Z{I)O 25[0 360 3%0 4[[)0 45lO
J A B
(a) 'H-NMR i; (b) IR #¥; (c) MS
3 3-(4-HATFH)-8-F A1, 2,3, 4-19 ER Ik (3,
4-c]tre -5-BA 49 '"H-NMR, IR #= MS
Fig.3 'H-NMR, IR and MS of 3-(4-hydroxybenzyl)-8-
methoxy-1, 2, 3, 4-tetrahydrochromeno [3, 4-c]pyridin-5-one

H,—C), 3.85 (s, 3H, OCH;), 6.73 (d, J= 8.4 Hz, 2H,
ArH), 6.92~6.99 (m, 2H, 7-H, 9-H), 7.13 (d, /=8.4 Hz,
2H, ArH), 7.61 (d, J/=8.6 Hz, 1H, 10-H), 9.32 (s, 1H,
OH); IR (KBr) v: 3 400, 2 940, 1 690, 1 610, 1 510,
1410, 1 280, 1 240, 1 160, 845, 820, 760 cm™'; ESI-MS

(m/z, %) 43382 (M+1°, 100), 339.2 (M+2°, 22);
C20H19N04E@E%ﬁ*ﬁi{)ﬂﬂﬁ(ﬁﬁﬁ, %)%:1: C,
70.97(71.20); H, 5.41(5.68); N, 3.93(4.15).

3 HR5WH

3.1 =Rz B (8 X 43 F 8 ERAN B L Y 82 i

S5 I R AR 0 S5 I 4 B e 1 s . FR
AT, RN B NS TR (R 38 i R K, B
BRI E] A48 h, PR A48 h Je W AL AR 58 B o

F 1 RSB 4-F 18 IR A s B 69 75 7A)
Table 1 Influence of reaction time on intermolecular

cycloaddition reaction

JSWITE/A 8 16 24 32 40 48

W /% 179 293 351 402 455 492

W RIS AR, n(3- LI n4-H-3- H R G
WRNE ER TR R ):n(RR)=n  :np:ns= 2:2:60.

3.2 [ FIEC bk 33 4> F B ERAN AL e L Y 52 M1

3- FR A 35 2R iy 1 4l -3- FE 2 FE IR WIR E 1) 401 [ 2R
TGN 5 AE SRR R A AT AT o R NI LK I
MR WLAR2 o FRE2 AT A0, Bl s N A L i) 38 v
W B K . TR B RNV AAAE T, Mn3- A
KT ):n(4- T -3- FF i PTG OR BE 2R R ER )in(BR 1R ) b
2:5:1200, WCHRNIES1.8%. H REIIX2Mh s NI
FEFSCEE, A S A s & LA L), B,
TRA I EL A 121300 55 47

Fz 2 R ARELLAT IR A0 R BEL 69 3R
Table 2 Influence of molar ratio of reactants on

intermolecular cycloaddition reaction

ningny  4:1:40  2:1:40  1:2:30 2:3:80 1:2:50 2:5:120

We%/% 195 387 492 505 509 518

e RV E A, R TE] 48 h.
3.3 Rz At E X N-EEE L B A 220

SN IS TR] X N-RE A4 2 Y. PR 5 M R 3 T 7N o 76 %
W, YR NYIE N30 h, n( 1 ):n@-FFREOK (=
Z;Eﬁ?%ﬁﬂﬂ%ﬂ.‘ﬂi])zmins:né:l :1:1.5 HTJ‘ ’ N—ﬁﬁ’%'f’t&)ﬁ El/‘]
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BRA, S 3-(4-FRFENHL)-8- A I, 2, 3, 4-DUAURFENLIR[3, 4-c]ibhE-5-Fi &R T E 1133

F 3 R )3 N-Be AR R 49 % 0h
Table 3 Influence of reaction time on
N-alkylation reaction
S /5 10 15 20 25 30
W% 129 325 413 487 495 Sl
T VIR A EE, n(D):n(d-F2 I ) n(= SR A
W) = nynsing=1:1:1.5.

3.4 RREIHED B ITN-KEE 1k 5 N B 220

N-FEREA SN 78 CIRAFAE T AT, ROV H8-
P IE-1, 2, 3, 4-DUS R TTILIR[3, 4-c]itkBE-5-Bd(D) . 4-
PR, — RIS E AN L (ng:ns:ne) X N-JE
T NS, 5N A0 D TEC K 2% 5 F s ) L,
T4, mRATTH, BE RNV GG S, BRED
WK HMngnsngh1:2:2.5, WCRNIE51.8%.

R 4 R BLbaT Nt AR R 69 %R
Table 4 Influence of molar ratio of reactants on

N-alkylation reaction

ngnsing 1:1:0.5 1:1:1 1:1:1.5 1:1:2.5 1:2:0.5 1:2:1.5 1:2:2.5

W& /% 17.5 357 487 492 189 505 51.8

T SN RE R Z, SN ) 420 h.

35 N-KrE b M H

TE LPRATAE N, 1 1,3- 2 FF -2 IR P bR I 47 i3 )5 1
WA = OIS E IR PR IE RO 7], 4-FR 5k
R 8-FAIE-1, 2, 3, 4-DUSEIRIFALIE[3, 4-c]nt
WE -5- W & A58 I A A5 2 H AR &4, L AL BE
wrr:

Rl
R4 Ot Gl()
H—N' R “H — R! ﬁ_Rs -H,0
R3 R2 [lz4 -

3

R3
| R’ R
Ris—N+  cHyCoO0H R}>__(§JL .
2 R4 T
R R f .
o

2

(0]

RI R3 R| R‘

+ + L
RR>—\Cpe —HL N

H i R2 “RY

-CO,

4 & i’

a. {ESRIRMESIE T, Wit 3- P A S K A 4-d-3-
PRI PR EIRE 11 23 1 (PR NS N, il 4% T P ) 448 -
-1, 2, 3, 4-DUERIFIE AR [3, 4-c it e -5-f . 7E 1k
SV, 3 B AR DR Iy v 2 R )67 1 R AR A D ik
THRMA, AN NI EER T, 43-H
SBEEIRTY . A--3-FRR PR EIRE SRR £ . BRIR IR Hk
Ebly 2:2:600F, J W48 hJi i m]1£49.2%.

b. 8-F4JE-1, 2, 3, 4-DUSAIFEMLIR[3, 4-c]utbhE
-5 ik N-Je FE Ak 2 N R AT 49 21 H B 7= ) 3-(4-F2 5
RIE)-8-FHA -1, 2, 3, 4-DUSCRIFILI[3, 4-c]itbhE-5-
i, 7R T, 48-FAHE-1, 2, 3, 4- DU R IF ML [3,
4-c]MERE-5-]\ 4-FRILIRHEE . = LR AN A A AT
EboA1:2:2.5, W20 hifCR A 7E51.8%.

C. A BUNERR RNV A RS
YIE AN — P AE I 2 ELD SRS LA
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