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Abstract: A im To design and synthesize new pheny loxy isobutyr ic acid analogues as antidiabetic

com pounds. M ethods E ight new target compounds were synthesized by com b ination o f lipoph ilicmo ieties

and ac id ic m oiety w ith nucleoph ilic replacem ent or M itsunobu condensat ion. The e ight com pounds w ere

confirm ed by
1
H NMR,

13
C NMR, IR and M S. R esults In vitro insu lin-sensit izing act iv ity ( 3T3-L1

ad ipocyte) dem onstrated, that the cu ltured g lucose concen trat ion of up-clear so lu tion detected w ith GOD-

POD assay w ere 5 942, 6 339, 6 226 and 6 512 mm o l L
- 1

, respectively, when rosig litazone,

piog litazone, com pounds A and B w ere added to the insulin-resistan t system. Conclusion In vitro

insu lin-sensit izing act iv ity of target com pound A is in betw een that o f rosig litazone and piog litazone, and

activity of target com pound B is slightly less than that of piog litazone.

K ey w ords: insu lin sensitizers; antidiabetic activity; pheny loxy isobutyric acid derivat ives; 3T3-L1

ad ipocytes; GOD-POD m ethod
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摘要: 目的 设计及合成新型苯氧异丁酸类抗糖尿病化合物。方法 关键步骤采用亲核取代反应或 M itsunobu

缩合反应把亲脂性片段和酸性片段连接成一体,共合成了 8个新目标物。用核磁共振、红外、质谱进行结构确认。结

果 体外胰岛素增敏活性测试 ( 3T3-L1脂肪细胞 )结果显示,分别将罗格列酮、吡格列酮、目标物 A和 B加入已经存

在胰岛素抵抗脂肪细胞培养液中,用 GOD-POD方法分析得到上清液葡萄糖浓度分别为 5 942, 6 339, 6 226和 6 512

mm o l L- 1。结论 目标物 A在胰岛素抵抗实验 ( 3T3-L1脂肪细胞 )中抗糖尿病活性介于市售 PPAR 激动剂罗格

列酮和吡格列酮之间,而目标物 B的活性略低于吡格列酮。

关键词: 胰岛素增敏剂; 抗糖尿病活性; 苯氧异丁酸类化合物; 3T3-L1脂肪细胞; GOD-POD方法

D iabetiesm ellitus is a po lygenicm etabolic disorder

that afflicts 154 4 m illions peop le wo rldw ide a t 2000

and the num ber is increasing rap id ly accord ing to the

WHO reports. In comm on, about 90% of the d iabetic

populat ion is classified as non- insu lin-dependent d iabe-

tes ( N IDDM or type 2 d iabe tes) . Type 2 diabetes is

characterized by hyperg lycem ia, w hich ism a in ly due to

insulin resistance and leads to severa l com plications,

such as neuropathy, nephropathy, retinopathy, and

atherosclerosis
[ 1 - 3 ]

. The comm on ly used oral hypogly-
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cem ics for Type 2 diabetes are sulfonylureas and

biguanides. Bu t they have som e flaw s: sulfony lureas as

insu lin secretagogues probably induce serious hypog ly-

cem ia, b iguan ides, typ ified by m etform in, occasion ly

resu lt in lact ic ac id po ison ing. N ow tw o insulin sensit-i

zers, p iog litazone
[ 4]

and rosig litazone
[ 5]

are m arketed,

but TZDs ( 2, 4- th iazolidined ione, glitazone ) insulin

sensitizers usua lly cause patients to gain body w e ight

and to be edem atous. Thus developm ent of new non-

TZD insulin sensitizers is requ ired. The m olecular

structures of insu lin sensitizers are comm on ly com posed

of acidic pharm acophores, lipoph ilic m o ieties and

binding chains. L ipophilicm oieties are various, but the

discovered pharm acophores for insu lin sensitizers are

lim ited in alkoxypheny lpropano ic ac id
[ 6]

, pheny loxy-

isobutyric acid
[ 7]

, phenylacet ic ac id, N-alky l pheny-l

alan ine
[ 8]

, and so on. Phenyloxy- isobutyric acid is the

pharm acophore o f fibrates
[ 9]

. T ricyclic m o iet ies, such

as carbazo le, com bined w ith a lkoxypheny lpropo in ic

acid w ere discovered as dual PPAR / agon ists, a

kind of insu lin sensitizers
[ 6 ]

. Now w e m anage to

com b ine pheny loxy isobutyric acid pharm acopho re w ith

som e cyclic m o ieties, w hich is designed from three to

tw o, then to one cyclic m o iety. Thus, e ight new

com pounds w ere designed ( Schem e 1 ) and their

insu lin sensit izing activ ities are screened on 3T3-L1

ad ipocytes by g lucose-ox idase perox idase-optica-l

density assay ( abbreviated as GOD-POD assay )
[ 10 ]

.

GOD-POD assay is adopted in clinical detection for

g lucose. The concentration of the resulted red qu inones

is d irectly proport iona l to that o f g lucose, and the

qu inone can be detected by opt ical density, so the

unknown glucose concentrat ion can a lso be obta ined by

com parison optical density w ith that of the known

g lucose sam ple.

In the convergent step, six desired compounds

w ere synthesized by the alky lation of p-hydroxypheny-

loxy isobutyrate w ith m esy lates, tosy lates ( com pound

B, C, D and H, Schem e 3) or chloride ( Schem e 4,

com pound G ). In prelim inary experim ents, w e found

com pounds A, E and F cou ld not be prepared by

nucle ic attack process, but could be synthesized by

condensation of p-hydroxypheny loxy isobutyrate and

alcoho l under M itsunobu condit ions using tripheny-l

phosph ine and diethy l azod icarboxy late ( DEAD ).

The ir preparation procedure and characterized data are

show n in Schem e 2.

Insu lin sensit izing experim ental data are shown in

Tab le 1. The glucose concentration of up c lear cu ltured

so lut ion for non- insulin-resistant adipocytes and

insulin-resistan t adipocy tes are 6 028 mm ol L
- 1

and

8 890 mm ol L
- 1

, respectively. W hen rosig litazone,

p ioglitazone, com pound A and B w ere added to the

insulin-resistan t system, the g lucose concentration o f

up-clear so lution cu ltured are 5 942, 6 339, 6 226 and

6 512 mm o l L
- 1

, respectively. These data dist inctly

Scheme 1 Designed pheny loxy isobu tyric acid derivat ives for PPAR / dual agon ists

Scheme 2 Synthesis o f target compounds A, E and H byM itsunobu condensation
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Scheme 3 Synthesis o f target compounds B, C, D and H by tosy lates or m esy lates

Scheme 4 Synthesis o f target com pound G by chloride

illustrate the in vitro antidiabetic activ ity o f targeted

com pound A is in betw een that of rosiglitazone and

piog litazone, and com pound B has a little low er act iv ity

than that o f p ioglitazone. Unfortunately, o ther seven

com pounds have hardly insulin sensitizing activ ity.

In summ ary, the known pharm acophore pheny-l

oxy isobutyric ac id is adopted in the w ork. E ight

lipoph ilic m oiet ies w ere designed. The pharm ocopho re

and lipoph ilic m o iet ies w ere com bined into e ight new

desired compounds. E igh t com pounds w ere fu lly

character ized by
1
H NMR,

13
C NMR, IR, and M S.

The in vitro antidiabetic activities of the e ight desired

com pounds w ere screened on 3T3-L1 adipocytes by

GOD-POD assay
[ 10]

. The ant-i d iabet ic activ ity of target

com pound A is in betw een that of rosiglitazone and

piog litazone, and com pound B show s less activity than

piog litazone.

Table 1 The antidiabetic activities of the target

compounds A to H on 3T3-L1 adipocytes ( in vitro)

Sam ple
G lu cose conc. of up-clear

solu tion /mm ol L- 1

Non-in su lin-res is tan t ad ipocytes 6 028

Insu lin-resistant ad ipocytes 8 890

Ros iglitazone 5 942

Pioglitazon e 6 339

Com pound A 6 226

Com pound B 6 512

Com pound C to H > 8 0

The concentration o f the test com pounds: 0 1 mm o l L- 1

Experim ental

M elting po ints w ere taken in open cap illaries on

an E lectro- therm al d ig ital m e lting po in t apparatus and

wh ich w as not corrected. E lectrospray ion ization m ass

( ES I-M S) spectra ( positive and negat ive m ode) w ere

recorded using a F inn igan LCQ
DECA

m ass spectrom eter.
1
H NMR and

13
C NMR spectra w ere reco rded in

CDC l3, CD3 COCD3 or DM SO-d6 on a Bruker Avance

600 MH z spectrom eter. Infrared spectra w ere recorded

on a Perk in-E lm er Spectrum One FT-IR spectrom e ter

( KBr discs) .

10, 11-Dihydro-5H-dibenzo [ b, f] azepine, 2-ch loro-

benzooxazo le, butane-2, 3-d ione m onoox im e, benzy-l

oxypheno,l isobutyric acid, NaH, KOBu
t
, L iA Hl 4,

C s2CO3 w ere bought from A cros, other reagents w ere

ana ly tica l reagents and bought from Ch ina.

E thylp-hydroxyphenyloxyisobutyratew as synthesized

according to literature
[ 11]

. Com pound A01, B01 and

G01 w ere prepared according to literature
[ 7]

. E01 w as

syn thesized according to literature
[ 12]

. Com pound F01

w as synthesized accord ing to literature
[ 6]

.

1 Antid iabetic activity screening procedure

3T3-L1 pread ipocy tes w ere grow n and m a intained

in Dulbecco s m od ified E ag le s m edium ( DMEM ),

wh ich contains 10% fetal calf serum in a hum id ified

atm osphere composed o f 95% air and 5% CO 2 at

37 . W hen the ce lls w ere transferred to six-w ell

p la tes and com b ined, cells w ere induced to

d ifferent iate into ad ipocy tes by 0 25 m ol L
- 1

dexam ethasone ( Dex ) , 0 5 mm o l L
- 1

isobuty l

m ethy l xanth ine ( IBM X) and 5 g mL
- 1

insu lin for

two days. Then Dex and IBMX w ere rem oved, and the

ce lls w ere further treated w ith insulin t ill ce lls w ere

com plete ly differentiated and showed the characterist ics

o f adipocytes. The differentiated adipocytes w ere

incubated in 10% fetal ca lf serum, pheno lsu lfonphtha-
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lein- free DMEM, and treated w ith 50 nm o l L
- 1

insu lin and the tested com pounds for 37 hours, then 10

L up-c lear cultured so lut ion w as transferred to 150

L calibration liqu id to test the con tent of glucose by

GOD-POD assay
[ 10]

.

2 P rocedure for synthesis of the desired com-

pounds from compound A to H

2. 1 Synthesis of compound A

2-{ 4-[ 2-( 10, 11-D ihydro-d ibenzo [ b, f] azepin-5-

yl )-ethoxy ]-phenoxy }-2-m ethy-l propion ic acid ethyl

ester ( A02)

Ph3P ( 0 8 mm o l), com pound A01 ( 0 4 mm o l)

and ethy lp-hydroxypheny loxy- isobutyrate ( 0 4 mm o l)

w ere added into 25 mL dry THF st irring under ice

bath. Then to the coo led so lution, a solution o fDEAD

( 0 8 mm o l) in 3 mL dry TH F w as added slow ly. A fter

com p le te addition, the m ixture w as st irred overn ight

under room tem perature. A fter rem oving the so lven,t

the result ing residue w as purified by co lum n

chrom atograph using petro leum ether and ethy l acetate

as e luent on silica ge.l A pale ye llow th ick liqu id A 02

w as obta ined w ith y ie ld o f 65 0%.
1
H NMR ( 600

MH z, DMSO-d6 ) : 1 27( ,t 3H, J = 7 2 H z) , 1 52

( s, 6H ) , 2 18 ( s, 4H ) , 4 04 ( ,t 2H, J = 6 0 H z) ,

4 18( ,t 2H, J = 6 0 H z), 4 24( q, 2H, J = 7 2 H z) ,

6 67( d, 2H, J= 9 0 H z) , 6 78( d, 2H, J= 9 0 H z) ,

6 96( ,t 2H, J = 7 2 H z), 7 12( d, 2H, J = 7 2 H z) ,

7 15( ,t 2H, J = 7 2 H z), 7 21( d, 2H, J= 7 8 H z) .

2-{ 4-[ 2-( 10, 11-D ihydro-dibenzo[ b, f] azepin-5-

yl)-ethoxy]-phenoxy}-2-m ethy-l propion ic acid ( A)

Referring to the hydro lyza tion procedure of

com pound B03 into com pound B, pa le red crystal A

w as prepared w ith 70% - 80% y ie ld. M p 112- 114 .
1
H NMR ( 600 MH z, CDC l3 ) : 1 51( s, 6H ) , 3 17

( s, 4H ) , 4 06( ,t 2H, J = 6 0 H z) , 4 19( ,t 2H, J =

6 0H z), 6 70( d, 2H, J = 9 0 H z) , 6 85( d, 2H, J =

9 0 H z) , 6 96( ,t 2H, J= 7 2 H z) , 7 12( d, 2H, J =

7 2 H z) , 7 15( ,t 2H, J= 7 2 H z) , 7 22( d, 2H, J =

7 8 H z).
13

C NMR ( CDC l3, 600 MH z) : 176 18,

155 58, 147 95, 147 42, 134 90, 130 20, 126 73,

123 24, 120 53, 115 34, 80 79, 66 11, 50 90,

32 31, 24 94. IR ( KBr) ( cm
- 1

) : 3 420, 3 009,

2 917, 1 706, 1 593, 1 507, 1 488, 1 456, 1 333,

1 303, 1 220, 1 166, 1 105, 1 047, 845, 761, 749.

ESI-M S ( + ), m /z ( re.l in.t ) : 418 ( [ M + H ]
+

,

100) .

2. 2 Synthesis of compound B

To luene-4-su lfonic acid 2-carbazo-l 9-y-l ethy l ester

( B02)

To a so lution o f 2 271 g ( 0 011 mo l) com pound

B01 in 10 mL dry pyridine in ice bath, 2 1 g TsC lw as

added. Then the m ix turew as st irred overn ight a t room

tem perature. The resu lt ing m ixture was ac id ified to pH

3- 4 w ith 2 m ol L
- 1

H C ,l and then ex tracted w ith

40 m L ethy l acetate. The organ ic layer w as w ashed by

w ater and saturated N aC l so lution, and then dried w ith

anhydrousM gSO4. A fter the solvent w as rem oved, the

resulting residuew as purified by co lum n chrom atograph

w ith petro leum ether and ethyl acetate as eluen.t 3 16

g w hite so lid B02 w as obtained w ith 78 7% y ie ld. M p

111- 113 .
1
H NMR ( 300 MH z, CDC l3 ) : 2 25

( s, 3H ), 4 39( ,t 2H, J = 5 4 H z), 4 50( ,t 2H, J =

5 4 H z), 6 82( d, 2H, J= 8 1H z), 7 20- 7 27(m,

6H ) , 7 38 - 7 44 ( m, 2H ), 8 00 ( d, 2H, J = 7 8

H z) .

2-[ 4-( 2-Carbazo-l 9-y-l ethoxy)-phenoxy ]-2-m ethy-l

prop ionic ac id ethyl ester ( B03)

To a so lut ion of 0 278 g ( 1 24 mm o l) ethy l p-

hydroxypheny loxyisobu tyrate, 0 566 g ( 1 55 mm ol )

com pound B02 in 20 mL dry DMF, 0 5 g Cs2CO3 w as

added, respective ly. The m ixture w as st irred at 55

overn igh.t A fter w ork-up and purif ication, 0 392 g

wh ite crystalw as obta ined w ith 75 8% y ield.
1
H NMR

( 300 MH z, CDC l3 ) : 1 26 ( ,t 3H, J = 7 2 H z),

1 51( s, 6H ) , 4 22 ( q, 2H, J = 7 2 H z), 4 31 ( ,t

2H, J = 6 0 H z) , 4 71 ( ,t 2H, J = 6 0 H z) , 6 74

( dd, 4H, J1 = 28 5 H z, J2 = 9 3 H z), 7 24 - 7 28

( m, 2H ) , 7 46- 7 50( m, 4H ) , 8 11( d, 2H, J= 7 8

H z) .

2-[ 4-( 2-Carbazo-l 9-y-l ethoxy)-phenoxy ]-2-m ethy-l

prop ionic ac id ( B )

0 356 g com pound B03 ( 0 2 mm o l) w as reso lved

in 20 m L so lut ion of m ethano l and w ater ( 1 1 )

containing 0 6 mo l NaOH. The m ix ture w as stirred in

reflux for 4 hours. A fter w ork-up, 0 300 g wh ite so lid

w as obta ined w ith 90 3% y ield. M p 188 - 189 .
1
H NMR( 600 MH z, CDC l3 ) : 1 50 ( s, 6H ), 4 34

( ,t 2H, J = 6 0 H z), 4 74( ,t 2H, J= 6 0 H z) , 6 73

( d, 2H, J = 9 0 H z), 6 86 ( d, 2H, J = 9 0 H z),

7 26- 7 28 ( m, 2H ), 7 29 - 7 54 ( m, 4H ) , 8 13

( d, 2H, J= 7 8H z);
13

C NMR( CDC l3, 600MH z) :

155 19, 140 73, 125 96, 123 38, 123 23, 120 59,

119 43, 115 15, 108 94, 66 51, 42 76, 31 17,

24 89; IR ( KB r) ( cm
- 1

): 3 435, 1 697, 1 627,

1 504, 1 485, 1 457, 1 229, 1 153, 831, 753, 725;

ESI-M S ( negative) , m /z: 389(M - H )
-

, 388(M -

2H )
-

, 777( 2M - H )
-
.

2. 3 Synthesis of compound C
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M ethanesu lfon ic ac id 2-( 1, 8-d iethy-l 1, 3, 4, 9-

tetrahydro-pyrano [ 3, 4-b ] indo-l 1-y l )-ethy l ester

( C02)

1 407 g( 4 87 mm o l) E todo lac w as reduced w ith

0 9 g L iA Hl 4 in 25 mL TH F under re flux. A fter wo rk-

up, com pound C01 reacted w ith 0 5 m LM sC l in 5 m L

pyridine. A fter wo rk-up, the resulting brown solid

residue w as recrysta lized w ith hexane / ethyl acetate,

and 1 187 g pale ye llow so lid was obtained w ith

69 4% y ield. M p 121 - 122 ( decom posed ) .
1
H NMR ( 300 MH z, CDC l3 ) : 0 94 ( ,t 3H, J = 7 2

H z) , 1 38 ( ,t 3H, J = 7 5 H z) , 1 81 - 1 91 ( m,

1H ), 1 94- 2 04 ( m, 1H ) , 2 28- 2 38( m, 2H ) ,

2 69- 2 89 ( m, 4H ), 2 72 ( s, 3H ) , 3 95 - 4 04

(m, 2H ) , 4 08 - 4 16 ( m, 1H ), 4 32 - 4 40 ( m,

1H ), 7 01 - 7 11 ( m, 2H ) , 7 35 ( d, 1H, J = 7 5

H z) , 7 76 ( s, 1H ). ESI-M S ( positive) , m /z: 352

(M + H )
+

. IR ( KB r), ( cm
- 1

): 3 365, 3 019,

1 467, 1 342, 1 175, 1 076, 1 049, 984, 965, 947,

923, 847, 750, 531.

2-{ 4-[ 2-( 1, 8-D iethy-l 1, 3, 4, 9- tetrahydro-pyrano

[ 3, 4-b ] indo-l 1-y l)-ethoxy ]-phenoxy }-2-m ethy-l pro-

pion ic ac id ( C)

200 m g ( 0 55 mm o l) com pound C02, 112 mg

( 0 5 mm ol ) ethy l p-hydroxyphenyloxy- isobutyrate,

0 2 g K2 CO3 and 20 mL CH3 CN w ere added into 50

mL flask. The m ixture w as stirred for 8 hours under

re flux. A fter work-up, the crude C03 w as hydro lyzed

sim ilar to the hydrolyzation procedure o f com pound

B03. A fter purification by chrom atograph, 58 mg

yellow th ick liqu id, target com pound C w as ob tained in

25 7% y ie ld in two steps.
1
H NMR( 600MH z, CDC l3 )

: 0 91 ( ,t 3H, J = 7 2 H z) , 1 31 ( ,t 3H, J = 7 2

H z) , 1 52( s, 6H ), 1 92 - 1 95 ( m, 1H ), 2 00 -

2 06 ( m, 1H ), 2 31 - 2 39 ( m, 2H ) , 2 76 - 2 80

(m, 4H ) , 3 84 - 3 87 ( m, 2H ), 4 02 - 4 12 ( m,

2H ), 6 74( d, 2H, J = 9 0 H z), 6 87( d, 2H, J= 9 0

H z) , 7 01( d, 1H, J= 7 2 H z) , 7 08( ,t 1H, J = 7 2

H z) , 7 37( d, 1H, J = 7 2 H z).

2. 4 Synthesis of compound D

The syn thetic process of com pound D01 w as

sim ilar to that o f com pound E01. And a y ield of

68 7% w as obta ined. M p: 124 - 125 . The

synthesis of com pound D02 w as accord ing to the

procedure of com pound B02, y ield 95 1%.
1
H NMR

( 600 MH z, CDC l3 ) : 1 44 ( d, 3H, J = 6 9 H z) ,

2 79( s, 3H ), 3 31 ( q, 1H, J = 6 9 H z) , 3 91 ( s,

3H ), 4 34( m, 3H ) , 7 11- 7 16( m, 2H ) , 7 33( d,

1H, J = 8 4 H z) , 7 60 ( s, 1H ) , 7 66 - 7 73 ( m,

2H ) . ES I-M S ( positive) , m /z: 295(M + H )
+

, 317

(M + Na)
+

.

S im ilar to the procedure of com pound B03,

com pound D03 w as obta ined w ith 82 5% yie ld.

2-{ 4-[ 2- ( 6-M ethoxy-naphthalen-2-y l)-propoxy]-

phenoxy}-2-m ethy-l propion ic ac id ( D)

The hydro lyzation procedure of com pound B03

into target com pound D w as ana logous to that o f

com pound B. A wh ite so lid w as obta ined w ith 60% -

70% yie ld. M p: 58 - 60 .
1
H NMR ( 600 MH z,

CD 3COCD3 ) : 1 45( d, 3H, J = 7 2 H z) , 1 48( s,

6H ) , 2 85( br, 1H ) , 3 35( m, 1H ) , 3 90( s, 3H ),

4 06( dd, 1H, J1 = 9 0 H z, J2 = 7 2 H z), 4 16 ( dd,

1H, J1 = 9 0 H z, J2 = 7 2 H z) , 6 82 - 6 89 ( m,

1H ) , 6 84( d, 2H, J= 9 0 H z) , 6 88( d, 2H, J = 9 0

H z) , 7 26 ( d, 1H, J = 2 4 H z), 7 48( dd, 1H, J 1 =

8 4 H z, J2 = 1 8 H z), 7 75- 7 77( m, 3H ).
13

C NMR

( 600 MH z, CD3 COCD3 ) : 17 7, 24 6, 39 4,

54 7, 73 5, 79 2, 105 5, 114 8, 118 6, 121 6,

125 5, 126 5, 126 8, 129 0, 129 1, 133 7,

139 1, 149 1, 154 7, 157 5, 174 6. IR ( KBr) ,

( cm
- 1

) : 3 435, 3 043, 1 723, 1 632, 1 606, 1 505,

1 465, 1 393, 1 214, 1 162, 1 030, 853, 820.

2. 5 Synthesis of compound E

C ompound E01 w as synthesized acco rd ing to the

procedure o f compound B01, and the pale yellow thick

o il w as obtained w ith 40% - 50% y ield.
1
H NMR

( 300 MH z, CDC l3 ) : 1 73( br, 1H ) , 3 88( ,t 2H,

J= 5 1 H z) , 6 54( d, 1H, J = 3 0 H z), 7 12- 7 16

( m, 2H ) , 7 23 ( d, 1H, J = 7 8 H z), 7 38( d, 1H,

J= 7 8 H z) , 7 66( d, 1H, J = 7 8 H z) .

2-[ 4-( 2-Indo-l 1-y-l ethoxy )-phenoxy ]-2-m ethy-l

prop ion ic ac id ethy l ester ( E)

The target com pound E w as synthesized accord ing

to the procedure of com pound A 02. A fter w ork up and

purificat ion by co lum n chrom atograph, pale yellow

thick liqu id w as obtained w ith y ie ld o f 15% - 25%.
1
H NMR( 600 MH z, CDC l3 ) : 1 27 ( ,t 3H, J = 7 2

H z) , 1 52( s, 6H ) , 4 23( m, 4H ), 4 50( ,t 2H, J =

6 0 H z) , 6 52( d, 1H, J= 9 0 H z), 6 72( d, 2H, J =

9 0 H z), 6 80( d, 2H, J= 9 0 H z) , 7 11( ,t 1H, J =

7 2 H z), 7 21- 7 24( m, 2H ) , 7 40( d, 1H, J = 7 8

H z) , 7 64( d, 1H, J= 7 8 H z) .
13

C NMR( 600 MH z,

CDC l3 ) : 14 1, 14 2, 25 2, 45 7, 61 3, 67 2,

79 6, 101 6, 109 1, 114 9, 119 4, 121 0, 121 5,

121 6, 128 3, 128 6, 136 0, 149 4, 153 8, 174 2.

ESI-M S ( negative m ode), m /z: 366 (M - H )
-
. IR

( neat) , ( cm
- 1

): 3 049, 1 732, 1 641, 1 610, 1 510,

1 464, 1 216, 1 139, 742.
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2. 6 Synthesis of compound F

2-{ 4- [ 2-( Benzooxazo-l 2-y-lm ethy-l am ino)-ethoxy]-

phenoxy}-2-m ethy-l prop ionic acid ethy l ester ( F02)

180 m g( 0 80 mm o l) ethy lp-hydroxypheny loxyiso-

butyrate, 102 m g ( 0 53 mmo l) com pound F01 and

524 m g ( 2 0 mm ol) Ph3 P w ere added into a 50 m L

flask w ith 25 mL dry TH F. The flask w as put in ice-

salt bath on a m agnetic stirrer. 348 m g ( 2 mm o l)

DEAD w as added drop-w ise into the flask. Then the

m ixture w as stirred overnigh.t The so lven t w as

evaporated under reduced pressure to dry, and the

resu lt ing residue w as put on silica gel co lum n-

chrom atograph using petro leum ether and ethy l acetate

as e luen.t 86 m g w hite th ick o il was obta ined w ith

40 8% yie ld.
1
H NMR ( 600 MH z, CD3 COCD3 ) :

1 22( ,t 3H, J = 7 2 H z), 1 47 ( s, 6H ) , 3 31 ( s,

3H ), 3 95( ,t 2H, J = 5 4 H z) , 4 18( q, 2H, J = 7 2

H z) , 4 26 ( ,t 2H, J = 5 4 H z) , 6 81 - 6 86 ( m,

4H ), 6 99( td, 1H, J 1 = 7 8 H z, J 2 = 1 2 H z) , 7 13

( td, 1H, J1 = 7 8 H z, J2 = 1 2 H z) , 7 25( d, 1H, J =

7 8 H z) , 7 30 ( d, 1H, J = 7 8 H z ). ESI-M S

( positive), m /z: 399( M + H )
+
; ( negative) , m /z:

397(M - H )
-

.

2-{ 4- [ 2-( Benzooxazo-l 2-y-lm ethy-l am ino)-ethoxy]-

phenoxy}-2-m ethy-l prop ionic acid ( F)

A ccord ing to the synthet ic procedure for target

com pound B, 63 m g ( 0 16 mm ol) com pound F02 w as

put into the reaction, and 45 m g wh ite so lid w as

obtained w ith 76 8% y ie ld after purification. M p:

66- 68 .
1
H NMR( 600 MH z, CD3COCD3 + DM SO-

d6 ) : 1144 ( s, 3H ) , 1146( s, 3H ) , 3129 ( s, 3H ) ,

3193( ,t 2H, J = 514 H z) , 4124( ,t 2H, J = 514 H z) ,

6168( d, 2H, J = 1216 H z) , 6179 ( d, 2H, J = 1216

H z) , 6197 - 7132 ( m, 4H ) .
13

C NM R ( 600 MH z,

CD3COCD 3 + DM SO-d6 ) D: 2418, 3612, 4916,

6519, 7911, 10816, 11419, 11518, 12011, 12119,

12318, 14319, 14810, 14916, 15313, 15411, 17512.

ESI-M S ( positive m ode ), m /z: 371 ( M + H )
+

;

( negative m ode), m /z: 369(M - H )
-
, 387(M + H2 O-

H )
-
. IR ( KB r), T ( cm

- 1
) : 1 705, 1 645, 1 586,

1 505, 1 464, 1 216, 1 148, 142.

2. 7 Synthesis of compound G

2-{ 4- [ 2-( 4-B enzy loxy-pheny l)-5-m ethy-l oxazo-l

4-y lm ethoxy]-phenoxy }-2-m ethy-l prop ion ic acid ethyl

ester ( G02)

To a solution of 01390 g ( 1174 mmo l) ethy l p-

hydroxyphenyloxy isobutyrate and 01521 g( 1166 mm o l)

com pound G01 in 10 mL dryDMF, excessiveNaH w as

added. The result ing m ixture w as stirred overn ight at

room tem perature. A fter w ork-up and purification by

co lum n chrom atag raph using petroleum ether and ethy l

acetate, 01672 g wh ite so lid w as obtained w ith 7710%

y ield.
1
H NMR ( 300 MH z, CDC l3 ) D: 1129 ( ,t 3H,

J= 712 H z) , 1155( s, 6H ) , 2140( s, 3H ) , 4125( q,

2H, J= 712 H z) , 4192( s, 2H ) , 5112( s, 2H ), 6183 -

6192(m, 4H ) , 7104( d, 2H, J= 817 H z) , 7137- 7144

( m, 5H ) , 7197( d, 2H, J= 817 H z) .

  2-{ 4-[ 2-( 4-Benzyloxy-pheny l )-5-m ethy-l oxazo-l

4-y lm ethoxy]-phenoxy}-2-m ethy-l prop ionic acid ( G )

Target com pound G w as synthesized according to

syn thetic procedure of com pound B. A fterw ork-up and

purificat ion, 01293 g wh ite solid w as obta ined w ith

8419% y ield. M p: 164- 165 e .
1
H NMR ( 300 MH z,

CDC l3 ) D: 1155 ( s, 6H ), 2120 ( s, 1H ) , 2144 ( s,

3H ) , 4195( s, 2H ) , 5114 ( s, 2H ) , 6191 - 6195 (m,

4H ) , 7106 ( d, 2H, J = 910 H z) , 7137 - 7147 ( m,

5H ), 7198( d, 2H, J= 910H z).
13

C NMR ( 600MH z,

CDC l3 ) D: 1016, 2510, 3111, 6216, 7012, 11512,

11516, 12219, 12717, 12811, 12813, 12818, 13616,

16010. IR ( KB r), T ( cm
- 1

) : 3 435, 1 717, 1 611,

1 583, 1 500, 1 465, 1 384, 1 252, 1 216, 1 177,

1 149, 1 009, 840.

2. 8 Synthesis of compound H

2-M ethy-l 2-[ 4- ( 3-pheny-l a lly loxy )-phenoxy ]-

prop ionic ac id ethyl ester ( H01)

135 mg( 0160 mm ol) ethy lp-hydroxypheny loxy iso-

butyrate, 300 m g ( 1104 mmo l) c innam yl tosy la te and

100 m g K2CO3 w ere added in to a 100 m L flask w ith 25

mL CH 3CN. The resu lting m ix ture w as re fluxed for 8

hours. A fter w ork-up, a crude product o f com pound

H01 w as directly used for nex t step. IR ( KB r), T

( cm
- 1

): 1 732, 1 504, 1 449, 1 382, 1 283, 1 214, 1

176, 1 138, 1 019, 966.

  2-M ethy-l 2-[ 4-( 3-pheny-l a lly loxy )-phenoxy ]-pro-

p ion ic acid (H )

The target com pound H w as prepared by hydroly-

zat ion of compound H01 acco rd ing to the procedure o f

com pound B. A fter purificat ion, w hite so lid w as

obta ined w ith 70% - 80% yie ld. M p: 142 - 143 e .
1
H NMR ( 600 MH z, CD3 COCD 3 ) D: 1150( s, 6H ),

4169( dd, 2H, J 1 = 517 H z, J2 = 115 H z), 6148 ( ,t

015H, J = 610 H z), 6151( ,t 015H, J = 610 H z), 8179

( d, 1H, J= 1612 H z) , 6189- 6193( m, 2H ) , 7126( ,t

1H, J= 712 H z), 7134( ,t 2H, J = 712 H z) , 7148 ( d,

2H, J = 712 H z) .
13

C NMR ( 600 MH z, CD3 COCD3 )

D: 2416, 6816, 7911, 11510, 12116, 12511, 12614,

12717, 12815, 13213, 13617, 14912, 15414, 17416.
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2006年全国医院药学 (合理用药 )学术会议征文通知

随着医院药学事业的发展,医院药学模式是以病人为中心由供应型向服务型转换,临床药学作为医院药学的重要组成

部分,其目的就是如何提高合理用药水平, 为病人服务。因此, 合理用药工作质量的好坏直接关系到医疗质量和合理用药

水平。为适应新形势的需要,探讨合理用药中的新经验、新动向, 更好地为病人服务, 促进医院药学事业的发展, 中国药学

会医院药学专业委员会拟在 2006年 9月主办以研讨合理用药为主题的全国医院药学学术会议。现向全国药学各专业人

员征文,有关内容如下。

1 征文内容

现代医院药学学科建设与发展;医院药学的机构设置及专业设置;医院药学的工作性质和任务; 医院药学制剂室的建

设、现状和发展前景; 我国临床药学的现状和前途;我国医院药学的人才现状和专业人才的培养; 如何开展适合我国的临床

药学;药学咨询和药学服务的经验和体会; 临床药学中合理用药判断标准及其他问题; 医院药学研究中的新技术、新成果;

其他医院药学的有关热点问题。

2 征文要求

未公开发表的论文均可作为本次会议的征文稿件。全文控制在 3 000字内, 研究论文需附中、英文摘要 (书写格式请按

中国医院药学杂志投稿要求 ), 综述不超过 4 000字。所有征文超过 1 000字者均需另附 800字左右的摘要,附软盘。论文

截止日期: 2006年 5月 30日。论文可通过邮局寄至中国医院药学杂志编辑部, 条件允许最好发电子邮件, 请注明作者详细

联系地址和电话。地址:武汉市胜利街 155号,邮政编码: 430014, 电话: 86- 27- 82836596; E-m a i:l 82836596@ 163. com。请

在信封和论文稿件及电子邮件上注明/会议征文0字样,以免同杂志正常稿件混淆。

3 说明

会议录用后均给第一作者发会议通知;会议将编辑论文集; 会议设优秀论文一、二、三等奖; 与会代表将获取国家继续

教育学分证书。会议地点成都。

中国药学会医院药学专业委员会

《中国医院药学杂志》编辑部
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