Acta Pharmaceutica Sinica 2001 ,36(9) :657 - 659 * 657 -

(1. , 100050 ; 2. s 300070)

Arbuzov a

( osteoclast-like cells , OLC) s

MS ' HNMR . 10 o , . ,
2.8 9 OLC (P<o0.01). 9
: R916.4; RO62 .1 T A : 0513 - 4870(2001)09 - 0657 - 03
Arbuzov R >
( osteoporosis , OP) . 9 a (1-9)
op ( osteoclast , OC) « 1, 5 ,
. , oC oC 10, 10 ,
. (2 1.
(3]
i
[4] HO—P—-OH
Rz
Tetramethylenesulfone NH/
RzNH H3PO
+ TRz o+ MO8 rg0H(cat.), 150-180°C
Rl Rl
1-9
Figure I  Route of synthesis of the a-alkylaminobenzyl- phosphonic acids
1 , . Table 1 Physical properties and spectral data of the
. compounds 1- 9
1
, . HO—P-O0H
10 , 10 NH2
Ri
« 2). No R R, MP/ C Yield % MS by Me
1 pNO - CH; 213-216 20  ESI 245( M- 1)
) 2 p OCH, - CH; 255-256 42 FAB 232(M+1)
OLC( 3 mOH - CH; 282-285 34 FAB 218(M+1)
) OLC 4 3.40CH,O -CH, 256- 257 33 FAB 246( M+1)
, 2:7.0*x2.2,8:6.9% 5 3.,4(OCHy), -CH, >300 62  ESI 260( M- 1)
6 2,4(O0CH;), -CH, >300 12 ESI 260( M- 1)
$2000-12-15 . 7 o OH -CH, 292-294 29  ESI 216( M- 1)
: (39770871) . N .
(o5, . 8  p N(CH;), 8 233-235 31 FAB 245(M+1)
" Tel :(010) 63165251 , Fax:(010)63017757 , 9 p OCH; -CH(CH;)Bn 160- 162 15 FAB 336( M+1)

E- mail : wangdx @imm .ac .cn



° 658 Acta Pharmaceutica Sinica 2001 ,36(9) :657 - 659
I i
HO—P—-OH HO—P—OH
CHs
CHsO - CH30 ~~_-Br
NH + Br K2C03 N
S Br Zcetone (I3Hs
CH30 5 CH30 5a
HzN~_-COOMe _DCC/HOBt 50%TFA/CHz Cl2
THF, 0°
COOMe
Boc\NH Boc\NH NH\I:COOMe
- 0
Boc—Phe L-Asp(OMe)2 COOMe
[l
HO—P—-OH
5a, TEA CH30 N~ Phe-Asp-OMe
—_—
TFA- NH2 NH COOMe k.03, dioxane ('JHs l)Me
0 CHsO
COOMe 10

1.8,9:3.912.4;

13 £7.
OLC
R R,
, 9
R,
9
10
) HOBt( N
Yanaco MP-500D
, FAB MS
UltimaETOF
85 g,
1 o
120 C,
180 C, 3-4h,
.24 h
2 -a-

8.9-12.6;
2.,8.,9
(P<o0.01).

R, (

Boc- Phe- OH , TFA(
) Aldrich ;

S HNMR  MERCURY300

ESF MS Autospec
Wistar , 9,
1-9)
10 min 150 -
50 % EtOH
H, O EtOH

(10)

Figure 2 Route of synthesis of di peptide and ligation with 5

5261 mg(1l mmol)

, 4d, ,
) , 95%
. TLC . 5a 196
mmg , 55 % ,mp >300TC.,
5a 196 mg(0.55 mmol) (
), TFA 232 mg (0.55 mmol) ,
N 3 d,TLC
,5a , , , ,
, 10 135 mg,

46 % ,mp 181 - 183 °C. ' HNMR( CDCl,) &, :7.2
-7.8(m,8H,ArH) ,4.2 - 4.4( m,5H,- NHr CH CO
-NCH,CH,N ), 3.2 - 3.7 ( m, 12H, 2Ar OCH, ,
2CO0CH;) , 2.8 (d, 2H,-CH,CsHy; ) , 2.0 ( br, 6H,
- NCH, - CHCH, COOCH;) .

3 OLC
4 Wistar ¢ . 75 %
s 10 min. , MEM
4000 r* min"' 2-3 min.
MEM . . 10 %
*mol*L™"  1.25 (OH),D, .10 " mol* L'
aMEM , 10° -
mL™' . 96 ,
0.1 mL. 37C. 5% CO
3 80 % ,



Acta Pharmaceutica Sinica 2001 ,36(9) :657 - 659 * 659 -

6-7 [J]. Chin New Drugs ] (in Chinese) , 1997 ,6(1) :33 - 36.

>3 OLC. [3] Burke Jr TR, Zhang ZY. Proteimrtyrosine phosphatases :
structure, mechanism and inhibitor discovery [ J]. Peptide
Sci , 1998 ,47(3) :225 - 241 .

REFERENCES : [4] Zhu CF, Xiao HY, Li ZH. Studies on synthesis of
[1] Shi WB. Drug therapy of osteoporosis [ J]. Foreign Med Sci , nitriloalkylenephosphonic acids (IV) [J]. Chin | Appl Chem
Geriatrics Section (in Chinese) , 1996 ,17(3) :177 - 181 . (in Chinese) , 1997 ,14(3) :107 - 180.

[2] Zeng JC. Drug therapy of osteoporosis and their evaluation

STUDIES ON THE SYNTHESIS AND BIOACTIMTY OF
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ABSTRACT: AIM To search for some substituted berzyl phosphonic acids as leading compounds with inhibiting

effect on osteoclast formation. METHODS Target compounds were prepared from aromatic aldehydes , primary amine
and phosphorous acid using tetramethylenesulfone as sdvent uia Arbuzov type reaction. The effect on inhibiting the
formation of csteoclast-like cells ( OLC) of related compounds was studied by incubating the extract of rat femur marrow.
RESULTS Ten compounds of o alkylaminobenzyl phosphonic acids have been synthesized and identified by MS or
HNMR analysis . Three (2, 8 and 9) o them were found to have notable effect on the inhibition of OLC formation
( P<0.01) . CONCLUSION Among the present substituted benzyl phosphonic acids , the increased aromaticity and
hydrophobicity ( such as compound 9) can remarkably enhance the ability to inhibit OLC formation .
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