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Abstract: A series of tetrahydroisoquinoline derivatives were prepared and their peroxisome proliferator-
activated receptor (PPAR) a/y agonistic activities were evaluated to obtain more potent PPAR agonist. All of
them were new compounds, and their structures were confirmed by '"H NMR and HR-MS. Three compounds
exhibited higher agonistic activities of PPARy than that of the comparison, six compounds exhibited higher
agonistic activities of PPARa than that of the comparison, and compound 8a was discovered as a highly potent

PPARa/y agonist that is much more active than that of WY 14643 and rosiglitazone. The development of potent

PPAR agonists may offer a new choice for the treatment of diabetes.
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Figure 1 Structures of some PPARa/y agonist
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Figure 2

The general structure of PPAR agonist
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Reagents and conditions: (a) SOCl,, toluene, reflux, 2 h; (b)
substituted phenylethylamine, NaOH, CH,Cl,, r.t., 5 h; (¢) POCl;,
toluene, reflux, 2 h; (d) NaBH4, CH30H, r.t., 1 h.

Scheme 1 Synthetic route of tetrahydroisoquinoline 4a—4j

#R511iE
1 MEFEWELEYHENR

HAxtb & 45 i@k "TH NMR. HR-MS #fiilF,
PR HS A 1 R WA 1, 2.
2 PPAR ZRFEMFMHAKXFR

8a~8j {L5W) PPAR ZARWANGENE 1. &
Y] 8a. 8b. 8d. 8h. 8i. 8j [f] PPAR« [{I 52K PN TG
PERE T X 259 WY 14643, 154 8a. 8f. 8g (1)



TOREE —H A DA MRS PPARG/y 2RISR TE . B B i T

* 313 -

Table 1 Physical and PPARa/y agonistic activity data of compounds 8a—8j. a: The concentration of target compound is 1x107°
mol-L™!
PPARy PPARa
Compd. Structure Formula Yield/% mp/C transcriptional transcriptional
activity® activity®
HsCO.
HCO ! Ho OO_\_.{)
8a l F OH CyoH3,NOsF,Cl 54 125-126 114.72% 254.29%
F
H3CO.
el O
8b O OH C31H3sNO;Cl 59 106—-108 91.61% 214.66%
OCHg
OCHs
H,CO.
O N ™
8c HaCO Hel OO_\%O C29H34NO5Cl 48 105-106 65.73% 82.06%
O oH
HsCO O
et A e O
8d O OCHs o C30H36NO;Cl 42 215-216 78.74% 122.36%
OCHg
HaCO.
COhe O g
8e HaCO Hel \ /< C30H3NOsCl 45 115-121 66.88% 88.86%
® ;
O o0 P
8f C,7H30NOsCl 56 105-112 117.72% 70.52%
OH
H3CO: O
HaCO N o
8g Hel C9H34NOsCl 55 121-122 133.83% 60.58%
g )
H3CO. O
HsCO HNCI\/\/ P
8h HaCO. on C3,H4oNO;Cl 51 109-116 12.60% 108.74%
H3CO O
G
N O (o]
8i O OH C30H34NO;Cl 50 116—-122 53.36% 101.41%
OCH3
OCHg
O.
<o O N NP 9
8j Hel CasH;3oNOsCl 49 128-129 38.44% 129.02%
g i
o]
Rosiglitazone N LV\OMNH Cy5H9N;058 153-155 100%
| o
N
COOH
WY 14643 C14H14CIN;0,S 146-151 100%
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Reagents and conditions: (a) K,COs3, alkylogenhaloalkane, CH;CH,COCH3;, reflux, 2 h; (b) K,CO3/DMF, 4, r.t., 80 C, 2 h; (c) KOH,
CH;0H, reflux, 1 h, HCI.

Scheme 2 Synthetic route of the target compounds 8a—8j

Table 2 'H NMR and HR-MS data of compounds 8a—8j
Compd. [ﬁle;/f(Sc’a’l”C/ ;i) 'H NMR (DMSO-d¢)
8a 5122258  7.47-7.35 (m, 2H, Ar-H), 7.16-7.13 (m, 1H, Ar-H), 7.10 (d, 2H, J = 8.4 Hz, Ar-H), 6.92 (s, 1H, Ar-H), 6.79 (d, 2H, J = 8.4
(512.2243)  Hz, Ar-H), 6.25 (s, 1H, Ar-H), 5.90 (s, 1H, 1-H), 4.10-3.98 (m, 2H, 13-H), 3.78 (s, 3H, OCH;), 3.57 (s, 3H, OCH;), 3.52—
3.46 (m, 2H, 3-H), 3.46-3.41 (m, 2H, 11-H), 3.40-3.24 (m, 1H, 4-H), 3.05-2.94 (m, 1H, 4-H), 2.74 (t, 2H, J = 8.2 Hz,
22-H), 2.48 (t, 2H, J = 8.2 Hz, 21-H), 2.32-2.31 (m, 2H, 12H)
8b 536.264 5 7.33 (s, 1H, Ar-H), 7.12 (d, 2H, J = 8.4 Hz, Ar-H), 7.00-6.93 (m, 2H, Ar-H), 6.89 (s, 1H, Ar-H), 6.76 (d, 2H, J = 8.4 Hz,
(536.2648)  Ar-H), 6.14 (s, 1H, Ar-H), 5.66 (s, 1H, 1-H), 4.04-3.94 (m, 2H, 13-H), 3.78 (s, 3H, OCHs), 3.76 (s, 3H, OCH3), 3.74 (s,
3H, OCHj), 3.72 (s, 3H, OCHs), 3.57-3.54 (m, 1H, 3-H), 3.43-3.31 (m, 2H, 11-H), 3.22-3.17 (m, 1H, 3-H), 3.11-3.09 (m,
1H, 4-H), 3.02-2.96 (m, 1H, 4-H), 2.74 (t, 2H, J = 8.1 Hz, 22-H), 2.48 (t, 2H, J = 8.2 Hz, 21-H), 2.28-2.20 (m, 2H, 12H)
8¢ 476.243 4 7.32-7.29 (m, 3H, Ar-H), 7.20 (d, 2H, J = 8.4 Hz, Ar-H), 7.14-7.11 (m, 2H, Ar-H), 6.92 (d, 2H, J = 8.4 Hz, Ar-H), 6.79 (s,
(476.2750)  1H, Ar-H), 5.65 (s, 1H, Ar-H), 4.85 (s, 1H, 1-H), 3.97-3.84 (m, 2H, 12-H), 3.73 (s, 3H, OCHj), 3.53-3.49 (m, 2H, 3-H),
3.37 (m, 1H, 4-H), 3.23 (s, 3H, OCHs), 3.12-2.96 (m, 2H, 11H), 2.95-2.90 (m, 1H, 4-H), 2.77 (t, 2H, J = 8.2 Hz, 21-H),
2.48 (1, 2H, J = 8.2 Hz, 20-H)
8d 522.248 8 10.51 (s, 1H, COOH), 9.66 (s, 1H, COOH), 7.84 (d, 1H, J = 1.8 Hz, Ar-H), 7.54-7.50 (dd, 1H, J = 1.8, 8.7 Hz, Ar-H), 7.38
(522.2492)  (d, 1H, J = 8.7 Hz, Ar-H), 6.90 (s, 1H, Ar-H), 6.21 (s, IH, Ar-H), 6.00-5.98 (m, 4H, Ar-H), 5.89 (s, 1H, 1-H), 3.58-3.55
(m, 2H, 13-H), 3.38 (s, 3H, CH;0), 3.33 (s, 3H, CH;0), 3.27-3.21 (m, 2H, 3-H), 3.17-3.16 (m, 2H, 4-H), 3.17 (t, 2H, J =
5.4 Hz, 22-H), 3.00 (t, 2H, J = 5.4 Hz, 21-H), 2.94 (m, 2H, 11-H), 2.08 (m, 2H, 12-H)
Se 490.2574  7.25-7.20 (m, 5H, Ar-H), 7.10 (d, 2H, J = 8.4 Hz, Ar-H), 6.68 (d, 2H, J = 8.4 Hz, Ar-H), 6.62 (s, 1H, Ar-H), 6.46 (s, 1H,
(490.2593)  Ar-H), 3.77 (m, 1H, 1-H), 3.70 (s, 3H, CH;0), 3.64-3.59 (m, 2H, 13-H), 3.29-3.17 (m, 2H, 3-H), 2.96-2.83 (m, 1H, 4-H),
2.73 (t, 2H, J = 8.1 Hz, 22-H), 2.65-2.55 (m, 1H, H-4), 2.47 (t, 2H, J = 8.1 Hz, 21-H), 2.44-2.34 (m, 2H, 1'-H), 1.68-1.62
(m, 2H, 12-H)
sf 416.223 0 12.07 (s, 1H, COOH), 7.49-7.40 (m, SH, Ar-H), 7.37-7.30 (m, 3H, Ar-H), 7.09 (d, 1H, J = 8.4 Hz, Ar-H), 6.74 (d, 1H, J =
(416.2226) 8.4 Hz, Ar-H), 6.60 (m, 1H, Ar-H), 5.88 (s, 1H, 1-H), 4.04-4.01 (m, 2H, 13-H), 3.94-3.70 (m, 1H, 3-H), 3.75-3.60 (m,
1H, 3-H), 3.54-3.52 (m, 2H, 11-H), 3.39-3.29 (m, 1H, 4-H), 3.28 (m, 1H, 4-H), 2.73 (t, 2H, J = 7.2 Hz, 22-H), 2.49 (1,
2H, J=7.2 Hz, 21-H), 2.29-2.22 (m, 2H, 12-H)
8g 4762450  7.47-7.37 (m, 5H, Ar-H), 7.10 (d, 1H, J = 8.1 Hz, Ar-H), 6.92 (s, 1H, Ar-H), 6.77 (d, 1H, J = 8.1 Hz, Ar-H), 6.15 (s, 1H,
(476.2440)  Ar-H), 5.79 (t, 1H, J = 4.8 Hz, 1-H), 3.96-3.80 (m, 2H, 13-H), 3.78 (s, 3H, OCH3), 3.60-3.56 (m, 2H, 11-H), 3.47 (s, 3H,
OCH3), 3.30-3.20 (m, 1H, 3-H), 3.10-3.07 (m, 1H, 3-H), 3.06-3.01 (m, 2H, 4-H), 2.74 (t, 2H, J = 8.1 Hz, 22-H), 2.47 (t,
2H, J = 8.0 Hz, 21-H), 2.27-2.20 (m, 2H, 12-H)
8h 550.280 9 7.13 (m, 2H, Ar-H), 6.89-6.83 (m, 3H, Ar-H), 6.78 (d, 2H, J = 8.7 Hz, Ar-H), 6.64 (s, 1H, Ar-H), 5.87 (s, 1H, Ar-H),
(550.2805)  4.67-4.66 (m, 1H, 1-H), 4.01-3.97 (m, 2H, 13-H), 3.73 (s, 3H, OCH}), 3.72 (s, 3H, OCHs), 3.68 (s, 3H, OCH,), 3.65 (s,
3H, OCH3), 3.48-3.42 (m, 1H, 3-H), 3.33-3.32 (m, 1H, 3-H), 3.10-3.20 (m, 1H, 4-H), 3.04-2.96 (m, 2H, 11-H), 2.96—
2.90 (m, 1H, 4-H), 2.73 (t, 2H, J = 7.2 Hz, 22-H), 2.47 (t, 2H, 1'-H), 2.44 (t, 2H, J = 7.2 Hz, 20-H), 2.35-2.33 (m, 2H, 12-H)
8i 520.242 7 7.27 (s, 1H, Ar-H), 7.10 (d, 2H, J = 7.1 Hz, Ar-H), 6.82-6.66 (m, 5H, Ar-H), 6.13 (s, 1H, Ar-H), 5.92 (s, 2H, OCH,0),
(520.2335)  5.11 (s, 1H, 1-H), 4.13-4.10 (m, 2H, 13-H), 3.89 (s, 3H, OCHj), 3.66 (s, 3H, OCHj), 3.41-3.40 (m, 1H, 3-H), 3.30-3.20
(m, 1H, 3-H), 3.17-3.10 (m, 2H, 12-H), 2.88 (t, 2H, J = 7.2 Hz, 22-H), 2.58 (t, 2H, J = 7.2 Hz, 21-H), 2.40 (m, 1H, 4-H),
2.39-2.30 (m, 1H, 4-H), 1.98-1.85 (m, 2H, 12-H)
8j 4602123  7.54-7.36 (m, SH, Ar-H), 7.11 (d, 2H, J = 8.4 Hz, Ar-H), 6.90 (s, 1H, Ar-H), 6.75 (d, 2H, J = 8.4 Hz, Ar-H), 6.05 (s, 1H,
(460.2124)  Ar-H), 5.96 (s, 2H, OCH,0), 5.75 (d, 1H, J = 4.0 Hz, 1-H), 4.06-3.97 (m, 2H, 13-H), 3.95-3.93 (m, 1H, 3-H), 3.67-3.62
(m, 1H, 3-H), 3.56-3.42 (m, 1H, 4-H), 3.26-3.23 (m, 2H, 11-H), 3.16-2.97 (m, 1H, 4-H), 2.73 (t, 2H, J = 8.2 Hz, 22-H),
2.49 (t, 2H, J = 8.2 Hz, 21-H), 2.29-2.20 (m, 2H, 12-H)
PPARy S A5G ML 1o R 2440) B 41l He PUSSrmemk 1 A7 RS A BN S AT

1k &) 8a ) PPARa/y 52 AR SN M A EE It T 6] 1 24 BUFIY PPARy 32 ARSI, Hltnib &4 8a. 8b.
), A PPAR ZZARRIXH AT, FF 8~ T 18 = r i 8f. 8g. PPARa 214454 4825 [A] Lk PPARy 15244

BT

S AR R, WAL PSSR (1 EORAR, 2R 1 A7



T R B U A MRS PPARG/y ZARMEN BT A S I PR - 315 -
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WG

VUSSR AT 20 TR AR D 3, 4-(OCHG), 1,
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I LA B4 () PPARa B3)E PE HAS B A5 PPARy ¥
FEPE, HENA 3, 4-OCH,O-BU L K T 701454,
HE A PPARa 2 RN M S5 M ZEoK, KA B 1)
PPARa WiBh &M

TR RE A Y PPARa/y TEPERL =
T L R 8 ) B B (AL D TS A, IR 2R S
H R R B 1) L B G b £ T PPAR B2 AR
A SR ER, B A 8e. 8e.
3 g

A PPAR Z AR O A F RO R Bk &
T —RY A ST e, oA 8a £l 8b
(1) PPARa 2 A WA 5 PR L0 254 WY 14643 11
2 . thEY) 8a ) PPARy SZAKBEN TG M ik % e
2 W% HI W, PPARa 2 AW ENAE F ik B %) 6 25 4)
WY 14643 Mf5LLE, 2R D5 PPARaly
BN FHAY)

SLIGER S

15 55 F Yanaco 500 #Y SB0a 5SS 2, TR E R
W IE; BRI Varian Mercury 300 74, TMS Jy
WHR; 1 LC/MSD TOF (Agilent Technologies);
2 BRI GF254 [, 84 FH s TLC AR,
BN R T) .
1 1L&4 8a~8j IS K
1.1 MEFEM 42 B9FIE 100 mL 32 I
50g 2, 4-FHIARFR (0.032 mol). 11 mL & WK
120 mL R, ik, DRI S h, 0R 2R E
FIFFEREHCIRY), I 20 mL & P Re i i, BT
N3 5.8 g (0.032 mol) 3, 4- ~HAIEFK L. 1.54 g
(0.038 mol) AW (¥ T 10 mL /KH) F120 mL
TR R AW, KB AT 0.5 h T hnse
B, SRR 2 h, AU, 20LL 10%Eh . 1
mol-L™" NaOH. 7K KM AI € /K Uk, BRERHN T4,
& T3 A A YCR IR &4, Ak 2 1% L 1R
20 1 AR AEGREK 9.95 g WK 98%. 4.0 g
(0.012 mol) BB 100 mL i B+, A 4.0 mL
=AW 20 mL HOR, INFAJEIR 5 h, JRHs 25 BRI
, REMK. 418 LBavE, & A RIRZ KL,
HIL At yiE, PRI, MR K vE, B

BT, 2K T15 3.54 g (0.012 mol). ¥R 24tk E
B AMATIN 100 mL B L, A 20 mL FIAZ,
VKR SAE R 2N 1.4 g NaBH, (0.035 mol), fintE,
FWEBFE 2 h, R ZBREE A, K, SRR EEL,
R T, FRARWET 20 mL HEES, SRR E
pH 1 Zidy, T30, PR -8 (1:1) IREGH
FIESE TS 774 3.4 g, WK 79%, mp 150~154 C.,
1.2 &Y 6a B%l& 100 mL [JEEIM+F A
4.0 g (0.022 mol) XFFRILAIRFEL. 9.2 g HHIREN
(0.066 mol). 5 mL 2- ] Fi fl 1-5-3-V A %e, > Bl
BRAHEAL ), INFABIA 4 h, R BRI, K, 2
% CFRAIL, BRIRAN T, FERA I (LR L5
AR A B AT IR 5.1 g, U 90%.
1.3 k&% 7a B9FIENY 50 mL BJRESR T I
550 mg (2.14 mmol) 6a. 654 mg (2.14 mmol) 4a. 886
mg (6.42 mmol) FREZHIF 20 mL DMF, jin/b itk
BRAE AT, FEREREEE, 80 CIN 4 h, Sk, &
FREd L, KPE 6 WK, WA EhKyE, MR T4,
R ZE T, TR R AR (I (L1 L1 k)
alifl, 3R A PRBR 1.04 g, IUF 92%.
1.4 L&Y 8a BuHl&E 50 mL HELIE AN 100
mg (0.19 mmol) 7a. 42.6 mg ZHE LM (0.76 mmol)
FU10 mL FFE, AN LI KA Sk K fif s N 19647, n
IR 2 hy g ZEERVE A, oK, A ERIR 4 pH 1
ki, I AEYtE, g, LR OEE-F R EL S
VR TEALE & 89 mg, H 85%, mp 125~126 C.

1 &4 8b~8j 11l & J7 1% 5 A1) 8a il %% 7k
FHIA o
2 PPARa/y FEMIRIE

APRAECRF 293ET 4 il if 4% 3¢ PPARa/y RXR
J PPRE J5thki, %630 (luciferase) il 77 A7 ik
PPAR fF551, Hirf PPARy PHEXH IR 24 s 41 i,
PPAR« FHPEXT IRy WY 1464311 (T H.24), #ygk ik
PPARa/y. RXR [HEUAZ3RIL Uk 844 LL &% PPARa/y,
RXR WM Z TG PPRE 45 1 2¢ ot 25 i 4k 5 JE 1A
JikL % 4K (PPRE-luciferase). JH g it 44 %% 4L (1) Jy
(Lipofectamine 2000, invitrogen), JL#% %% PPARa/y,
RXR, PPRE-luciferase ik J5 ki 3L 7L 20 4 40 i &
293ET 4 i, ¥4 YeT7i54% M invitrogen 1 & FIHESE
BEYL() 3 BhBORLEE R EE R 10 12 2. 293ET 4 ok 4
24 h J5, FHIERGIEAG, VRN S Y o e T, oy
S IR SRR IR IR A, 76 A IE I B IR P gk
KGR 24 h, WAL AR TEXTIR (n DMSO), B
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X HE (WY 14643/rosiglitazone), &M &7 AT .
AR 75 LERE AR FE VR TRARE . N2 24~48 h 5,
FH 40 o At 05 70 4 2 A L, WSO B b 25 L 4l
LSRR, NN 2 M [ N Y (Luciferase Assay
System, Promega), FAt25 & GHTMIX (Biotek, Synergy
2, ) RIS A Bk 2 A B S
293ET 41 Jif A 00 1 15 2 D R0 B35 1 Bk 100%,
DU (it P10 40 725 255 DAL A V% 12k 5 B 2 250 100% A LE
FIE AR (R ARRE T 23 B, R ARt PR A X 2

PPARy ¥ 1 LA 2 4 B W 1% 1A 2 I (100%),
HorpyE v N AWIA 3 A PPARa W1
WY 14643 35 2 (100%), i v x) i 2
WA 6 4, tha¥) 8a [f) PPARa/y Sl i ME B it X
W25%, N PPARa/y MBI HIZALEY .
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