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WX RE

(TR AN R 2= AR 22 B AN 450002)

g e 75 Uik

TE 3-[4-(2,6- SR IRIGE FH L ]-2-(WEWS -2) NI W D4 — Pl R ) Ry 52 AR 52 AR BC A4 BLRIE AR JEORR ), 2- £t
FEWEWY(3), 2,6- S ARNIR(S) A 4-UR N (6) A JsURHE I DU 2L Se WA %5 BV BAT il S S N 31 [ iR
o R Ay B AR B RS A D RS i (R AL 65%) A543 (5 e A, AT Y TE UL ™ 1 FH T 5%

KA U R R diey

A Practical Synthesis of 3-{[4-(2,6-Dichlorophenyl)piperidin-1-yl]-
methyl}-2-(thiophen-2-yl)-1H-indole as a New Ligand for Opioid
Receptor Like 1 Receptor

Cheng, Yinan™ Xie, Guiying Sun, Shujun You, Xiufeng
(Plant Protection College, Henan Agricultural University, Zhengzhou 450002)

Abstract 3-{[4-(2,6-Dichlorophenyl)piperidin-1-ylJmethyl}-2-(thiophen-2-yl)-1H-indole (1) as a ligand for opioid receptor
like 1 receptor was prepared via four steps from commercially available phenylhydrazine (2), 1-(thiophen-2-yl)- ethanone (3),
2,6-dichloro- phenyl-boronic acid (5) and 4-bromopyridine (6). This convenient approach was green and had potential applica-
tion for the scale production because of recoverable reaction medium, simple isolating process of intermedi-ates, little waste

and highly total yield of 65%.

Keywords substituted indole; synthesis; catalytic hydrogenation; condensation

R RIR, NZEBT F SZ AR FE(ORL-1) B2 A4 T Hr X
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Figure 1 Structure of compound 1
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HRTHAGRIIE. ASCESITE, R T R
. SEFIIA %A &1 J51(Scheme 1), 1% 55 E
Fe LR F2)F 2- SIESEMEDY (3) 4 J5Uk), FERR AL T
ISR E R NAF BIOCER AR 2-(WEWM-2) 5 Bk(4); LA
2,6- —SARTNR(S) A J5URHE I Suzuki MBI S b AR AL
A 2 T3 A — A B A 4-(2,6- R R IRIE
(8). BRI, 2-(2-MEM))FEMIVR ()R 4-(2,6-  F AR KL ) IRHE
(8) FH A LB IO A7 A8 T 55 3 10 i PP 6k e v 75 3]
ARt 1.

1 &R5it1iE
1.1 2-(HER-2)EEME| IR (4) B9 & B
TR AR 2-(WEWY-2) LN E () Ak, H T SCER

TRIE R TTIFAFAE R AAEE L] SRNCRAR S JORESR A
Rl 25 gk e . AT, S SR R, R TR M AL 1
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Table 1 Synthesis of 2-(thiophen-2-yl)-1H-indole catalyzed by
acid

H SR B AR T A S EARD. Rk, AT
Z%5% 7 PA/CLY, PA(OH),/CUFI PtO,B125 JLAN 1ok I 45 e fi
R Z2 . — e B B S 6 45 B8 3R 2.

K2 4-2.6- FURKIMERE I IEPEESL

Table 2 Selective hydrogenation of 4-(2,6-dichlorophenyl)-
Entry  Catalyst Solvent Temperature  Yield"/% pyridine
1 HCl° HOAc Reflux No Entry Catalyst Solvent  Load of cat./equiv. Yield/%
2 PPA°  No solvent 130 C 45 1 Pd/C? Methanol 0.1 0
3 PPA°  Chlorobenzene Reflux 85°¢ 2 Pd(OH), /C? Methanol 0.1 0
4 PPA®  Toluene Reflux Trace 3 PtO, Methanol 0.1 30
5 PPA" Xylene Reflux 35 4 PO, Methanol 0.2 33
“ All the reactions run for 5 h. ® HOAc saturated by HCI; © PPA to 1-(thiophen- 5 PO, Acetic acid 0.1 65¢
2-yl)ethanone at ratio of 4 to 1 in weight. ¢ Gas chromatography yields. ¢Iso- . . ’ d
Jated yields 6 PtO, Acetic acid 0.2 88
7 PO, Acetic acid 0.25 90

M 1 T UG, SRR 2- LEHEEEN: (3)1E
AcOH/HC1 #EA &A1 214 B4, 1w XA T4
MR (R 1, Entry 1), fE LRI O LUR B IR
(PPA) A A7 AR e 79 2UAH Y 9 72 1, HeR 1
45% (% 1, Entry 2); HUGACFERERED, HEALF] PPA F5/K
i B 25, AN R IRE G M P AR O RS IR K. S R I,
PL PPA S HEAGA, DLGURN VB, WORA W25 e
L IKF T 85% (3 1, Entry 3). (A —#RHE LA N
BEA AT LR RN, NSRS PPA 1l LLIE
R R BRI KR
Hi) PPA ISR BESR G v AR . SR )2 Pk R
BRIV G IR AR A 2R, BT A 2 i 4l
FE(E & 94%), nTLLEIER T R AR, fJeaift.
DI IR, DL R Ny s A, ROV LT
WA KRG 1, Entry 4), &2 A] GEE H T 2R SOV
W ERAR TS, BTN LT BATR Wk fU R,
SRR SR A T 35% (3£ 1, Entry 5).

1.2 4-(2,6-— 5 FE)IRIE(8)BI A& X

HRAMA 4-(2,6- = FUREL)IERE ()T LA 4-YRnkie
(6)F1 2,6- —F ANNER(S) ik Suzuki fHIE S W 7 {5k
3, BRI, AR 4-(2,6- — SUARKLILIE (7) IR FEPE A
W HAIR KPP . Aok 4@ Ak itk e ALk 72

Chin. J. Org. Chem. 2013, 33, 630~633

© 2013 Chinese Chemical Society & SIOC, CAS

“ All the reaction run under 345 kPa H, pressure for 8 h at 50 ‘C.° 10% palla-
dium or palladium hydroxide absorbed on carbon power. ¢ Gas chromatogra-
phy yields. ¢ Isolated yields.

25 R WIR 4-(2,6- — SRS IENE (7) 72 PA/C BL
PAOH,/C MAF(E FHEALEAL, fEIEREMIA&AT T 135
WEE 7 )(% 2, Entries 1, 2), REMIER S, R
1M, 4-(2,6- S ARFHMLIE (/L PO, MAFAE ML AL,
EREPEHAS 2] T 4-2,6- ZSURIL)IRIE(8) (3K 2, Entries
3~7). Lh PO, ML LA RN SACEEA Y, 755 T4
N HERA T AT 33% M2 (3K 2, Entry 4). LLATR
N RN, ORI B R, 3E P AR R
20% AL FI(PIO) 45 H T BRAH M Z5 5L (3R 2, Entry
6). BB HIMAEA R &, BoRR A BENEE 2,
Entry 7). RN T KAEAT] PO, I B 4EAr R 43 5l i
Rbit g 207 P . A A T A B
fif, P8RRI AG . vk RIS, DR
RIA3 3 5 B I 91% PR ™ . FH ™ S ] A2 alifl B
HT TR
1.3 BirLEW 1 BEK

A SCERIRIE TR SR A6 T Mannich [ VYA R
HbrbaW 1 1058, SR iR Bk, R
A AEKAH A BB IR 4L Mannich J2 W [FT4R
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W T LL Cu(OAc),, Ni(OAc), Fll ZnCL! Ay A2 i 7
1%, MR RT3 3.

F3  &JE LN Mannich [V ¢

Table 3 Mannich reaction promoted by metallic salts

Entry Metal-salt Load/equiv. Time/h 7/°C Yield/%
1 Ni(OAc), 1.0 8 rt? 37
2 Cu(OAc), 1.0 8 rt. 33
3 ZnCl 1.0 8 rt. 79
4  ZnCl, 1.5 5 1t 87
5 ZnCl, 2.0 5 rt 88
6 ZnCl, 1.5 100 0 30
7 ZnCl, 1.5 5 50 65
8  ZnCl, (once)” 1.5 5 rt 83
9 ZnCl, (twice)® 1.5 5 rt 89

10 ZnCl, (three times)” 1.5 5 rt 85

“ All reaction run in ethanol; ° Room temperature; © Isolated yields; ¢ ZnCl,
recycled once, twice and three times respectively.

S E KW LL Cu(OAc), BY Ni(OAc), MBS
Mannich Jz I 3RA T BAR IR (3% 3, Entries 1, 2). 1]
ZnCl, RILH T 8w 0 & N AR EREPE (R 3, Entry 3).
2- (WY -2) LN Wk 4, 4-(2,6- SR WRIE (8) A1 H I LA 17
NEFIE ZnCly AFAE R 3R TR, — i,
T4 1.5 equiv.¥] ZnCl, £ (3K 3, Entry 4). ZE—0 1400
ZnCl, FHEXMCREA H B 3, Entry 5). G
ZnCl, IR LEEK, 15 ZnCl, nf LR 3E, FH OB
BT IR, S2a 45 R, ZnCly [FISREAT 1 7K. 2
ORI 3 YCSRAS I 77 S 0% 5 8 ZnCly A1 4(3% 3, Entries
8~10), Xk LW ZnCl, 55 Hi i ZnCl, HATH 24
() S AR HESG P, 75 e 2, BT RS AT LAy
38%IMZKE M, BT LR TKFEE. T ZnCl, % 1K,
YRR TCK RS TEAE T ZnCl, R, TC/K F s mp i ik =
I F R A PR TR VR T 00 A8 2R I S W 77 (LT MR A
AT, SH LRI, N N B R, BRI
HEE(<0 C)PEUB K S N I ] AR I R (€3,
Entry 6). # IS (>40 C) S8 L 1R B b A
{IRI4E (€ 3, Entry 7).

2 Zig

Wik T LA ZnClL M EdE . DA 2-(Emy-2) 2
WG] Wk (4), 4-(2,6- — 502K ) R W (8) AT Y B 4y ) a1k
Mannich SN A 3-[4-(2,6- G AT IR IE F -2
Wy-2) FEMIR (D) B & i, Horpep i) pk 2-(Emy-2)
W51 (4) EH 2R () A 2- £ S EWS (3)3E it Fischer 145 %
T, 4-(2,6- S ARHE)IRIE (8) B 4-VRILIE(S)FI 2,6-—
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FRTNRZ(6)il It Suzuki I S N iy i i A S Ak T
3. Z R DR AT B R IR, R A gy B A
RIS W] LRSS, = A2 b, BA e A
7= N

3 ZWERs
31 E5IRA

GC 8¢ HPLC HI ¥ & MR 04T, 'H NMR
INOVA-400 MHz #HILRIU(CDCL A, TMS 4
WhR); i ] Waters Q-Tof MicroTM Bt A%; JT# 4>
Mr 48 E Elememtar Vario-IIT T 702404, Bt O
BE =T AR B CP ZRFIR & slitb HEAE .

32 XWHE
3.2.1  2-(E-2)- 273 R (4) 9 A AR,

ZEQ2) (10.8 g, 0.1 mol), 2- ZEEILBENY(3) (12.6 g,
0.1 mol)F1ERERR(PPA) (50 g)43 il — X FN A 100
mL SR = HEERER S, 85 I#AER 0130 C)Kx
N5 h. RRNIBESYIVAEIFE] 80 C, #ED)E, F)Z PPA
JE N ECORVER G MW T ERSORZ 3 — D )=
L, 10% NayCOy KK VLR, T Lk 13 2
2-(WEWY -2)- WG|k (4) (18.0 @)™, B [al 4k,
94%, WH 85%. m.p. 159~160 ‘C;'H NMR (400 MHz,
CDCly) 8: 8.12 (br s, 1H), 7.51~7.53 (d, J=8.0 Hz, 1H),
7.33~7.35 (d, J=8.0 Hz, 1H), 7.22~7.18 (m, 2H),
7.14~7.10 (m, 1H), 7.06~6.91 (m, 2H), 6.65 (s, 1H);
ESI-MS m/z: 200 (M+H)". Anal. caled for C;;HoNS: C
72.33, H 4.55, N 7.03, S 16.09; found C 72.21, H 4.65, N
6.93, S 16.00.

322 4-(2,6-=AIRI)HIE(T) 896 AR,

2,6- EEHNER(S) (19.1 g, 0.1 mol), 4-TRALLE(6)
(15.8 g, 0.1 mol), Pd(PPh;), (7.8 g, 0.004 mol)F1 Na,CO;
(16 g, 0.15 mol)BEAHEA 90 mL I ZEA1 30 mL /K [ 51 JE&
Foirh. NIREPER R R 100 C MY 8 h
o, BRI g o AU K GE R, B
T IR RVRLEL. RS T OE e 45 S 4-(2,6-
FAILIEEE(T) (20 @), F i 95%, WK 85%. m.p. 209~
212 °C; 'H NMR (400 MHz, CDCl;) d: 8.66~8.65 (d, J=
6.0 Hz, 2H), 7.35~7.34 (d, J=7.6 Hz, 2H), 7.23~7.19 (t,
J=17.6 Hz, 1H), 7.15~7.13 (d, J=6.0 Hz, 2H); ESI-MS
mlz: 224, 226 (M—I—H)+. Anal. caled for C;H,CLN: C
58.96, H 3.15, N 6.25; found C 58.89, H 3.20, N 6.21.
323 4-(2,6-=FKH)URE(8) 49 & R

4-(2,6- FRIL)MEBE(T) (19 g, 0.085 mol)Fl PtO,
(3.8 g, 0.017 mo)BE A FEAT 100 mL LR AL MY IR
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o LEOREFSUE N 345 kPay OWHRE K 50 CHISGA: N
e Y 8 h. ARG UE R NIRAY), HEATIIED R
. DR IRAR, Wedi 5 5] 10% NaOH /K
WKYE, R LA DU Wi 2R A
WAk 4-(2,6- —ERIE)IRBE 8 (18.9 o', & 91%, UK
% 88%. 'H NMR (400 MHz, CDCly) 0: 7.35~7.25 (m,
2H), 7.13~7.09 (t, J=8.0 Hz, 1H), 3.84~3.76 (m, 1H),
3.64~3.61 (m, 2H), 3.12~3.03 (m, 2H), 2.98~2.87 (m,
2H), 2.73 (s, 1H), 1.84 (m, 2H); ESI-MS m/z: 230, 232
(M+H)". Anal. caled for C;;H;5CLLN: C 57.41, H 5.69, N
6.09; found C 57.38, H 5.72, N 6.01.
3.2.4 HAFAY 1 696K

4-(2,6- A IRIL)IRIE(8) (17.3 g, 0.075 mol), 2-(HE
Wy-2)-JE15]E(4) (1.5 g, 0.075 mol)Fil ZnCl, (15.0 g, 0.11
mol) KIRBENFEA 5 2.3 g TL/KFEE0.075 mol)
150 mL SREEM RIS, VIR G =i T Hide
SV 5 h, BRI REE. ZnCl, JEDE LREVER G R .
JEWARAEZE T 90% (1) LWE, FRIBHIKMRE, S RiAs
W REOA IS 08, JEBORAA B =4, R i
HIE Ce &5 S5 O EA™ 11(29.7 ), & & 97%, I
% 87%. m.p. 168~171 “C; '"H NMR (400 MHz, CDCl5)
J: 8.79 (s, 1H), 7.68~7.66 (d, J=8.0 Hz, 1H), 7.47~7.44
(m, 2H), 7.39~7.17 (m, 6H), 7.07~7.03 (t, J=8.0 Hz,
1H), 4.71 (s, 2H), 3.57~3.52 (m, 2H), 3.46~3.40 (m,
1H), 3.10~3.00 (m, 2H), 2.67~2.61 (m, 2H), 1.67~1.60
(m, 2H); ESI-MS m/z: 441, 442, 443 (M+H)". Anal. calcd
for Co4H,,CLN,S: C 65.30, H 5.02, N 6.35, S 7.26; found
C 65.35,H5.11,N 6.30, S 7.21.
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