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Fig 1 Structures of compounds 1~1II.
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Fig 2 Structures and oute of synthesis of the title compounds.
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Tab1 IR, MS, 'HNMR and element analysis data of TM-1~TM-14

IR(KBr) EIMS THNMR (CDCl3) Anal. Found (Caled) (%)
Compd em™? m/z 5 ppm C H N
T™-1 1630 297(M*), 3.81(s,3H,0CHs), 3.79(s,3H,OCH;) (68.69)  (5.05) 4.7
282,254 68. 64 4.97 4.62
T™M-2 1620 281(M*), 3.81(m,3H,0CHs) (72.60)  (5.34) (4.83)
252,209 72.60 5.38 4.85
T™-3 1620 325(M*), 4.62(m,1H,OCH), 3.78(s,3H,0CHs), (70.15)  (5.85) (4. 30)
283,240 1. 32(s,3H,CHy) 70. 49 6.05 4.19
TM-4 1640  309(M+), 4.62(m,1H,OCH), 2.34(s,3H,ArCHs), (73.79)  (6.15) (4.53)
266,238 1. 29(s,3H,CHy) 74.22 5.71 4. 41
T™-5 1630  311(M+), 3.86(s,3H,0CH3), 3.85(s,3H,0CHy), (69.45)  (5.47) (4.50)
296,268 3. 52(s,3H,0CHs) 69. 20 5.71 4.37
T™-6 1650 339(M+), 3.86(s,3H,0CHs), 1.08(s,3H,CHy), (70.80)  (6.19) (4.13)
297,283 1. 05(s,3H,CH3) 71. 18 5.77 3. 89
T™-7 1660 365(M+), 3.80(s,3H,0CH;), 3.85(s,3H,0CHs), (72.33)  (6.30) (3.84)
297,282 1. 55(m, 8H, 4CH3) 72.30 6. 49 3.76
T™-8 1640 337(M*), 5.77(m,1H,HC=, 5.15(m,2H,=CH,), (71.20)  (5.68) (4.15)
296,268 3. 85(s,3H,0CH3) 71.18 5. 69 4.05
T™-9 1770 339(M+), 3.85(s,6H,0CHs), 2.14(s,3H,0CHs) (67.25)  (5.50) “4.13)
297,254 67.14 5.11 4.03
TM-10 1650 323(M*), 3.85(s,3H,0CH;), 2.40(s,3H,ArCHy), (74.30)  (6.50) (4.33)
281,252 1. 07(s,3H,CHy) 74.55 6.54 4.25
TM-11 1660 367(M+), 1.40(s,3H,CHy), 1.35(s,3H,CHs), (71.93)  (6.81) (3.81)
325,283 1. 07(s,3H,CHy), 1.04(s,3H,CH3) 72.05 6.90 3.77
T™-12 1650  415(M+), 4.93(mn,3H,0CH+OCH,), (75.18)  (6.02) (3.37)
324,254 3. 78(s, 3H,0CH3;), 1. 38(s,3H,CH3) 75. 02 6. 01 3.21
TM-13 1650 351(M+), 4.59(m,1H,0CH), 4.01(m,1H,OCH), (75.18)  (7.17) (4. 00)
309,267 2. 40(s, 3H,ArCH;) 75.12 7.58 3.89
TM-14 1620 453(M+), 4.20(m,6H,OCH:), 3.90(s,3H,0CHs), (66.21)  (6.00) (3.09)
1750 408,380 1. 27(t,3H,CH3) 65. 97 5.75 2.95
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A SR S R RO D 0 G AT (R 28K BUR S B 41 U H- thymidine (CH- i) R W6 BE 4 H)
W, G5 R R BE 0. 125 mg-mi~ () 5 75 L E 57 3R 43 K BURE B B TR O H- thymidine 8
H115. 2 cpmeug ™' AHF K AF T, TM-119342. 65 cpm-pg™! , IR B RN A ER HEWE . —
AR M FFHEAT.
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1B R HEREERE  BERKE  LL5M6H H PE-9838Y ; [ (% b HP-5988A Al ; B B
FEH% L Bruker-Ac-E 2008 ; STE 2 7Ly Carlo-Erba 1108 .3 2 W7 A EEBE GFos RALENT
MR H YA H AT ™% TLC BAR A E—FE(2: 1),

HPEFEA _B_—Z 8 (b R?=CH;0)

SALHI12 g, I TS0 ml R BRER — ZEE65 mi(0. 53 mol) , ¥ B , RIS BB IIE A
XK B ZBEE19. 4 8(0. 1 mol) YA YEWI0 ml W INSEEE, LRI L h, R HEZR KK
VK BERR 35 mi, 7K 90 ml 43 2 . K2 FEH50 mi X 3REL, E R E &3, FHIKK70 mx3
¥k, To7K Na SO, 48 28 58, 4146 ~148C /0. 2kPa(1. 5 mmHg){g 48 b 23. 9 g, &
90%, nZ’1. 4990[bp 161~162°C /0. 4kPa(3 mmHg), nZ'1. 498874,

BREUFERBYHEEEN _BR_28.

-MHEREERE-4-BX-7-PEEH-2-FH(TM-1)

EREER _B 2848 (0.015 mol) R MEFEBEE2. 2 g (0. 018 mo) IFT % Rk15
ml, BSH T M EF, F270~290C R Y4 h . B EER, A ZE60 ml, BEHE, i8I 45 &,
BRI RE BEAR4Y T™M-1 3. 99 g, mp 334°C (dec. ), 11 389. 3%,

BBl i 18 T™M-2, TM-3F1 TM-4,
-HNEPHEEE-¢-RREE-7-PE RS- 2-§6 (TM-6)

&4 TM-1 590 mg (2 mmol) I F DMF 15 mi, I A\ TL7K K.C0O:600 mg (4. 4 mmol) & it
R FEFH0. 95 ml (9. 5 mmol) , AEFFBOCE A, TLC BEF, R NG HKIG , R =W, Kt = &
£ 385, T, B M ZBRE S 18 B 74 TM-6 510 mg, mp 206~208C,l(ZK75.2%.,

AT H B T™M-5, TM-T) T™M-8,
-MPEEE-+ZHER--PEEEY-2-FH(TM-9)

&4 T™M-1 100 mg (0. 34 mmol) , FIA — B 5250 ml =7, 8 ml (57. 5 mmol) , ZE¥K
B TIMAZBRES ml (53 mmol) , EMMBEH KN, TLC BREF. RN WG, ZBREBEH . A Hfn
NaHCO; 75 W50 mi, fi 32 h, 4, 2 2B EZ 548 H 474 TM-9 580 mg, mp 262~264°C , I
#50.8%,

-MPEEE-+-RARE- - PRESH-2-5(TM-10)

&) TM-2 720 mg (2. 6 mmol) , 7 F DMF 15 ml, i F57K K.COs780 mg (5. 7 mmol) BB
RFFEHEL ml (10 mmol) EFRE70C, TLC BE. RNERE, RREH , K EHE L, 5
8, CEZBER. CMZBFES 18 TM-10 630 mg, mp 217~219°C, (¥76. 1%,
-MERFE- 4+ FRE- - RAEEEH-2-FH(TM-12)

{44 T™M-3 200 mg (0. 6 mmol) ¥EF DMF 6 ml, il A T57K K.C0:250 mg (1. 8 mmol) R &
A£3%0. 1 mt (0. 8 mmol) . X WV iR B AEFFTE100C A JTLC BER . R MR fg , R, K E
LBREAHRY  EENSH KKAZER. . ZRZEBER WE KEBHOLEREREK T™M-
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12 170 mg, mp 218~220C , Y #*66.6%,

BECFT E BB TM-11,TM-13,
1-ZERPE-I-HPEFRE - ZERPRE- - PREEY-2-8H(TM-14)

1F&% TM-2 1. 00 g (3. 6 mmol)ZEF DMF 30 ml, I A K,COs1. 60 g (11. 6 mmol) FIfl Z,
B2 Z 51 ml (7.5 mmol) , ERF70°C Y, TLC BRER . RV S ¥ JG , 28R R I B g ikl » A LA
100 ml, K7 5% NaOH 7K # 40 ml, HiF1 NaCl 7K FE W50 mI X 288 % , To7K Na,SO, F i, X%
BH BRI AEEN S E(E— B ZEE G D ], 8B M 4578 TM-14 550 mg, mp 123
~125C, ¥ #31.0%.,
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STUDIES OF DRUGS FOR OSTEOPOROSIS (3) .
SYNTHESIS OF QUINOLINONE DERIVATIVES
AND THEIR TREATMENT OF OSTEOPOROSIS

MX Xu, WH Duan and H Zheng
(Department of Medicinal Chemistry, West China University of Medical Sciences, Chengdu 610041)

ABSTRACT In order to obtain more effective drugs with less side effects for the treatment of
osteoporosis, we designed and synthesized fourteen quinolinone derivatives.

The 14 title compounds have not been reported in literature. Their structures were confirmed by
elemental analysis, IR, MS and 'H-NMR.

Initial pharmacological test showed that target compound TM-11 could stimulate bone formation
in Wistar rat embryo in culture and showed higher activity in stimulating bone formation than
ipriflavone.
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