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KM, tt®#, ttwawstisffjt. 
tts* 

5*«, umBsW ;%±nBn, *«^Ss*f4^4Jp: 
^UL^-EfH^iMcan/s tatarinowii Schott. 1^° 

A<6, B&. **3¥S^n, *)SfftSc^. "BTWftSlni, XBTttiOTSS, 

«®w, ws, «e^= ±sft 

#. 91<ftSaW?EiA;%, ttS 

ss,i., f-Rftiftf «$;&+:?&», ^3_tiS> 

Polygala tenuifaliaHiWA. ^^^\)7t^.Polygala sibiricaL. 

sLi-ttiS* tt?S« }BS?®W2.SJ5S= 

SfitHiJlfl, ffiffi#!, "illBUS, =fa*, *M 

*#. W?E*aj, iftS.ftttSi*, SSffif, i*», ifhWM, RWflK ft«* 

SiMnM+^»Ti£K-M^ 

B.jSEfcbfi«8i8RBtl'a]6(]?Sttft®3, 4, 5-H¥«SWtt»(TMCA), TO 

3,4,5-Hf**WSII( M-TMCA)#Wf**Wtt®(PMCA) , ItSfi&zKlt 

^I'^'a'WTMCAfitl^^ifri^Mi^o [WangS. S. Wakan Iyakugaku Zasshi, 1995, 

12(2), 102] 
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TMCA ffilJT 3,4,5-H^S^lIlft 
&vo, mmx±, 1987,18(2): 56] 

®m<\ OTI, f/cim 

a -^Illl, I jfe: 
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^cT^-cr 
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III, 1. 0~2.0:1.0~2.0:0. Tl. 0 

#iPAE7K^J, II 

1~2:1, 5-20 f?±jxA ZiWtZiWi/Tkfr 

n, mm, 
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O 

2,4,6-H?lt®> 2,6--?S«> 2,6-H^T 

(DMAP) 

ICZJI^ZJIB, 

?MTII> Z,m, 1,4-^ft/W, 

(DCCX 1- (3-^TOitSTO) -3-

(EDCIX (DIC)o 

a III ̂ ^^^Mitsunobu a "^B^IIIEI: 
O 

m-#, feUn^tK win 

ri.5:ri.5: ri.siri.s^Tii&ffliwt^, ̂  

M&J*z io-48/Mtf, z,mz.m/7kftm, mm, & 

(DEAD), flft^TO^# 

(DIADX flMR-tpRfcnitfipS (ADDPX N,N,N> ,N> -0?iHr|i 

m CTMAD)> N,N,N\N> CTIPA) m 4,7-^?s 

-3, 4, 5, 6, 7, 8-TNM-I, 2, 4, 7-0fU£^@-3, 8-HH (DHTD)o 

PTM, HTWH?i|o 
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M, KM, 

O 
-O. ^ ̂ ^0AR 

I 

Jlt5^ I ^ R Ci-12C3-g^ji^^^>. 

^z,m, m 

1: 

o 
°-^^>^OH /OYV^O^R 
.Q- -0- HO R \Q^ ^ "a 

ii IN i 

PTM, 3T& (I): 

& *, II HI, 

1.0~2. 0:1.0^2.0:0. Tl. 0 , ^%± 

ffiffifn, MPAE7K^J (fcK^J-^jtjS II r2:l), ^M. 

j^5-20/>Ht, f?±Rj^Z, ZiWlZiWi/7kfrM, 
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mm, 
\t%j 1. 0:1. 0^1. 2:0. TO. 3C 

mt®, 2,4,6-H?l«> 2,6-H¥M«> 2,6-H 

l£T3l-4-¥3lflM, 4-ii¥iyi^®^^4,£Ei^S/n > 4-n^iyiBlt 

ZM. 

ZM, ?MTII> zm, 1,4-nfCAif, A*-¥Mt 

N, N-=l?PMZiWl&, foi&N,Ah=l?PM 

(DCCX 1- (3-^TOilSM® -3-

(EDCIX (DIC), ffij&EDCIf^Ift 

TKM; 
#$£ (2), j®j£ III II ik<fr 

T, |R]®^: III N^L2-5/>Ht, 7f£p, Mratg?! 

HI 

MpAiij^OTn®^ II 10-20##, 

3-4 /Ht, 7f£p, 

iMiM, zmzm/ykftm, mm, 

S43, III 1:10 M 1:100, 

m i:50c 
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3), S^II^^S^in^«MitsunobuRj^ 

ri.5:ri.5: Tl. 5:1^1.5 10-48 

/Mt, zmzm/ykft®, mm, 
II tx&m, HI \t^j 

1: n. 1: ri. 2:Tl. 2C 

¥^HZilS (DEAD), flfi^¥IS^#l 

(DIAD), flft^¥@fc« (ADDP), N,N,N' , N' -0 

(TMAD), N,N,N' ,N' -0# (TIPA), 4,7-2?S 

-3, 4, 5, 6, 7, 8-TNM-I, 2, 4, 7-0fU£^@-3, 8-HH(DHTD), DIAD, DEADC 

HTii, H¥ii» tlHflio 

(i) IV v 

^tlVI: 

/0T^T^° °^° ^ 
IV V 

S43 Riits 
7 
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(2) VI II: 
o 

VI II 

PM (l) v ^ilIMI5fefc¥^, ¥»»¥N^Rj^ 3-12 

4-10 iPA 2, 4, 5-H¥MM£¥ 

SI (fl^tflV) #N^iRj^5-24/Mt, 8-14/>Ht, 

ffiij^^vi; pw. (l) ZW-, MSI, #MSI, 

TSI, #TSI, it-^nTit¥SI 

fP^SI; 1:1-1:10, 

m-#v mm* i: i~1:4; mm mmmmm, 
2,4,6-H?l«> 2, 6-r?it®> 2,6-H^TS-4-¥SRlt®, 4-r?I 

iM®, 2,4,5-H^li 

0. 1:1-2: lo 

PM (2) j^¥i£JIjry^li3IMIrt, nla>(X(2-¥fC^fC3l)fnISIrt, Mit 

1:1-10:1; 

^ HIM flit, 1,4 nHAJf, n¥S2i—SI, ¥^, , Zi®!, ¥ 

MTU. ^ft¥^, HfC¥^, 

Rj^MJf^-780C-25°C; Ri^ZHtfH]^0.5-24/>Ht^fH]o 

2, 4, 5-H?Hi^lii¥llfi«l|iJ# 

3 LHPMi ^MfS 195.5 g (1.35 molX 
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(50 mL), (750 mL), 110°CT#P^[H1$TL 4 

#jjPA 2, 4, 5-H¥M^¥SI 196. 2 g (1. 0 mol), « 134. 5 g (1. 7 mol), 

It® 14.5 g (0.17 mol), 18/>Ht, iPA^If ZM (200 

mL), 7X (200 mL), 3 #C, jjPAZJI (1000 

mL), ttii, 500mL ^2,11^^3 #C, f# 

# 166. 3 g, ~T^ 66%o 

3 LHPMS, iPA LiAlH4 28. 5 g (0.75 mol) OWfi^ 

250 mL WTIt#20#f+, jjPAAlCl3 42.6 g (0.32 mol) 

OWfW 150 mL 0M^PS¥), 30 0°CT, ^lltMP 2,4,5-

H¥M^fflf¥ll63. 1 g (0.25 moL) (^11^ 200 mL 

^MTWM'Wo H1ti)PA7.k (23 g), 10%^Mit^ (23 mL), 

/K (69 mD, wm, twxzmzm (50 mD, 

TK (100 mL), 3 

m, M#finPn^|2feiftt#^f#ilJ^Mfe®#28.0 g, ^ 50%o 

1: 

3,4, 5-HTOI^I a -m^wm 

250 mL^PML ##J#PA a-m^B 11.20 g (50.0 mmol), 3,4,5-

17. 85 g (75.0 mmol), DMAP 1.83 g (15.0 mmol), HfC¥ 

^ (120 mL), ^MTit#30##jg, iPAEDCI 14.38 g (75.0 mmol), ^ 

MTJxJS 6 />Ht, TLC #JJP4Rj^nJf?jn, iPAififP^ISIM^ 

o 



WO 2016/082780 PCT/CN2015/095686 

im?pH=7-8, mmztk, 
mmx-m, mmm, 
17. 76 g, 80%o 

m/z=[M+Na] 467. 1684 

*H NMR (600 MHz, cdcl3) 6 7.64 (d, J = 15. 9 Hz, 1H), 7.00 (t, J = 7. 9 

Hz, 2H), 6.76 (s, 2H), 6.51 (s, 1H), 6.39 (d, J= 15.9 Hz, 1H), 6.26 

(dt, J = 13.8, 6.7 Hz, 1H), 4.87 (d, J = 6. 7 Hz, 2H), 3.90 (s, 3H), 

3.88 (s, 9H), 3.87 (s, 3H), 3.84 (s, 3H). 

13C NMR (600 MHz, cdcl3) 6 166.78 (s), 153.41 (s), 151.70 (s), 149.95 

(s), 144.87 (s), 143.29 (s), 140.07 (s), 129.92 (s), 129.23 (s), 128.84 

(s), 125.93 (s), 121.30 (s), 117.34 (s), 116.86 (s), 110. 01 (s), 105.18 

(s), 97.46 (s), 65.97 (s), 60.97 (s), 56.58 (s), 56.50 (s), 56.13 (s), 

56. 06 (s). 

2: 

a -^SIIB 

100mL#.PMl, a 1. 12 g (5. OmmolX 0. 92 g 

(7. 5 mmolX DMAP 0. 18 g (1.5 mmol), (20 mL), MU 

Ttt#35#f+jg, iPAEDCI 1. 44 g (7.5 mmol), TLC 

iMTi pH=7-8, E\ZA 

3&, mm 
mm, g, 50%o 

o 

10 
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3: 

O 

100mL#-PMl, a-^^S|0. 90 g (4.0 mmol), 0. 74 

g (6.0 mmol), DMAP 0.15 g (1.2 mmol), (20 mL), 

30#ltjp» jjPA EDCI 1.15 g (6.0 mmol), 6 TLC 

M> #iMTi pH=7-8, ffiZilfZila 

i»3^c, mmm, 
59 g, ^ 45%o 

4: 

3, 4, a -^^|||| 

100 mL^PMS, #^lJiPA a-m^W 1.34 g (6.0 mmol), 3, 4, 5-H 

2.03 g (9.0 mmol), DMAP 0.22 g (1.8 mmol), A{ 

(30 mL), 30 1)0A EDCI 1.73 g (9.0 mmol), 

ilMTJxJS 6 />Ht, TLC #JIP4JxJ^nJf?jn, inAififn^lfIM 

mm, iMT>pH=7-8, mmzik, ^ 
ykmmT-m, mmm, 
1. 68 g, 65%o 

5: 

ii 
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(i) 100 mL ^.P#$ll#PA L-MMIf 2. 30 g, (20. 0 mmol), 

1,4-^ft/W (10 mL), 2mol/L (30 mL), 0°C, M 

#10#lt» #tjfi)P—^TIB 6. 55 g, (30. 0 mmol) (60 #1+^MITT:), 

6 2mol/L pH=4, 

»3&, 

H# boc-L-Ifillf 3. 78 g, 88%o 

(ii)100 mL P^h^'JtjP^V( i)^ boc-L-MfKIt 1. 46 g(6. 8 mmol), 

a-^^SI l.Olg (4. 5 mmol), DMAP 0. 22 g (1.8 mmol), (30 mL), 

30 ^H+in , 1)PA EDCI 1. 73 g (9. 0 mmol), 6 

TLC^®^, iiwmmMmmm, IM^PH=7-8, 

ZMZMWWL, #&3&, ^#mm, mmm, 
boc-L-Ifitlf a 1. 10 g, 

58%o 

(iii) 100 mL #-P^)fI, #^lJj]PA (ii) ^ boc-L-MMIf a ~M^rW 

0. 97 g (2. 3 mmol), 12 fit (lOmL), tjfilPHMZlIS (3mL) 

^Mit#5/>Ht, mmm^, iuAzmzm (20mD, zx (20mD, mm 
lt!M7KM£(50mL), 3 IX, ttii, 
mmm, 69 g, ^^93%c 

6: 

3,4, a -M^wm 
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o 
OH 

OH 

100 mL#.nME> 0°c jjnA 1.79 g (8.0 mmol), 3, 4-H^i 

I^J2. 16 g (12. 0 mmol), (30 mL), 2. 10 g (8. 0 mmol), 

fiitl— 1. 62 g (8.0 mmol), 36 /.Hf, TLC H£!2j3. 

mm, mmm, 
# 1. 24 g, 40%o 

7: 

3,4, 

100 mL^PMi 0°CjjnA a-^^I|1.68 g (7.5 mmol), 3, 4-^P5^ 

^ZAWI 1. 90 g( 11. 3 mmol), (30 mL), 1. 97 g(7. 5 mmol), 

H1. 52 g (7.5 mmol), lltrmTii# 40 TLC 

m, «3^, 

^7K5i®M=pii, mmm, 

W 1. 23 g, ~r^ 44%o 

8: 

3-^»2,5t a -mm$m 

100 mL^PMi #»PA a 1.57 g (7.0 mmol), 3-®^ 

13 
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1. 90 g (10. 5 mmolX DMAP 0. 26 g (2.1 mmol), N, (30 

mL), JliiimTii# 30 , 1)PA EDCI 2. 01 g (10. 5 mmol), 6 

/>Ht,TLC pH=7-8, 

»3&, ^Kmrnxm, 
81 g, ^^30%o 

9: 

2,5-^fyM^n a 

"O O' 

100 mL^PMS, ##J#PA a-^SI 0. 90 g (4.0 mmol), 2, 5-¥ft, 

3SP%IS 1. 25 g (6. 0 mmol), DMAP 0. 15 g (1.2 mmol), HfK,¥^ (20 mL), 

30 #f+jp, jjPA EDCI 1. 15 g (6.0 mmol), 9 

TLC^®^, iiwmmMmmm, IM^PH=7-8, 
»3&, ^Kmrnxm, 

1.03 g, -rm 62%o 

10: 

^ "O" 

100 mL^PMl. ##J#PA a 0.67 g (3.0 mmol), 

l^®If 0. 80 g (4. 5 mmol), DMAP 0. 11 g (0. 9 mmol), HfC¥^ (20 mL), 

30 #f+jp, jjPA EDCI 0. 86 g (4. 5 mmol), 6 

TLC^®^, iiwmmMmmm, IM^PH=7-8, 
14 
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S/KSMT'S;. 
;®*H.nBngaRfeiStt^tf5iJ#fe@fr0.69 g, ^*60%, 

'>CJ> 9 

11: 

o 
,0. sO 

"O" ^ "O" ^ "CI 

100 mL^PMi ##J#PA a-^SI 0. 45 g (2.0 mmol), )frfC$¥ 

S$ 0.47 g (3.0 mmol), DMAP 0.07 g (0.6 mmol), (20 mL), j|[ 

irmTii# 30 #f tin* IJPA EDCI 0. 58 g (3. 0 mmol), 6 

TLCj^^jS, ijfi?pH=7-8, 

mzmzm/ym^m, »3^, 
0. 35 g, 48%c 

12: 

a -m^ 
O 

100 mL#-Pj^M, iPAMIf 0. 28 g (3.8 mmol), llPA 

UitMM (12 mL), N^L3/>Ht, mmMU, 

##J#PA a0. 56 g (2.5 mmol), flit® 0. 60 g (7.6 mmol), MlHIC 

it# 15##, 3/>Ht, 7f£p, 

flKSIfS, ZMZI1S/7K#^» ^C7K 

ftlMTil, mm, «|, o. 44 

15 
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g, 65%o 

3, 4, 5-H¥ftSl^®IS a 

(MES) & 

(Rotarodtest) 0^j7¥ EftfjlfJCMIffl 

t/lflj, 
(1) (MES) 

7J^: KM j£, ff 

15Y, 60Hz|ftE|JM, filil 

^/KtW, IlfiJi 0.45s, ffl 

^ mmm, 
0. 25h, 0. 5h, lh, 2h, 3h, 4h 0. 45s, 15Y, 60Hz (fr^Efe 

mmm, £pJNnt^m3im^a:, mm 

(EDso) o 

ED50 = lg_1[Xm - i(^ P - 0.5)] 

Sx50=i(Zp-Zp2/n-1)1/2 

EDsoStJ 95%njfgp[|= lg_1 (lgED50 ±1.96SX50) 

PT: 
Xm 

i Mm f0j tfc$! it ift MWi; 

P 1^1^014^, VX'} Nil(^?7K; 
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n sMlffr; 
Sxso 1 gEDso EftfHilc; 

1. 3, 4, a g) 

a 

MESb 

ftj* 
0. 25 EDsod 

(mg/kg) 0. 5h lh 2h 3h 4h 
h 

154 1/ ;6C 0 1/ 76 1/ 76 3/ 76 3/ 76 

110 2/ 76 1/6 1/ 76 2/ 76 3/ 76 3/ 76 90. 3 

78 3/ 76 3/6 3/ 76 3/ 76 4/ 76 4/ 76 (63. 1-128 

56 3/ 76 4/6 4/ 76 5/ 76 5/ 76 5/ 76 . 8) e 

40 4/ 76 5/6 6/ 76 6/ 76 6/ 76 6/ 76 

b^HI^jH0.25h, 0. 5h, lh, 2h, 3h, 4h 

K; 
dED50^»mi:; 

95%M{gPl; 

(2) (Neurotoxicity) 

3T&: 0.25h, 0.5h, lh, 2h#/>it 

iiX 16 o & 3 min 

!+#«¥«(TD50)O 
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if#: 

TD50=lg1[Xm-i(^P-0.5)] 

Sx50=i(Zp-Zp2/n-1)1/2 

TDsofitJ 95%njfgp[|= lg"1 (lgTD50 ±1.96SX50) 

PT: 
Xm 

i Mi. faJ tfc$! it ift MWi; 

n sMlf£; 

Sx5o lgTDso 

2. 3, 4, 5-^^fyi|^®It a 

«#tr(i.g)a 

Toxicityb 

« 

(mg/kg) 
0. 25 

h 
0. 5h lh 2h 

TD50d ED50e 

750 0/4c 0/4 1/ 74 0/ 74 

825 0/4 1/4 1/ 74 0/ 74 939. 7 90. 3 

900 2/4 2/4 2/ 74 1/ 74 (706.0-125 (63. 1-128 

1000 3/4 3/4 2/ 74 2/ 74 0. 3)B .8) 

1100 3/4 4/4 3/ 74 3/ 74 
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1200 3/4 4/4 4/4 3/4 

a ; 

b^HI^jH0.25h, 0. 5h, lh, 2hjttf#^#f4^; 

CIB^IIM^4K; 

e EDso^^^^l:; 

f PI (TDso/EDso); 

95%M{gPl; 

3,4,5-H^SM 

i£#I ED50=90. 3 mg/kg, TD50=939. 7 mg/kg, 

m^^Pl^/10.4, 

^J7fMft 3, 4, 5-H¥fCSl^®If a # 

$F^5l£fflJ[£l2l^, g: 160 mg/kg, 

80 mg/kg, 40 mg/kg) 7if#° 

(3) 

7j7£: 5 M, #^lj^n!^il(i. g: 160 mg/kg,80 mg/kg, 

40mg/kg), ii6K, X«M 

30##^, £^i#I/£M200 

mg/kg, 60 ##, 

f4MW#Wl0K 

^3. 3, 4, 5-H^ii^i a 

3H1 IHJIL SiiWfB] IWffStfP 3Sl/l4StfP ^Er:^ 

19 
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(mg/kg) (s) (%) (%) (%) 

3, 4, 5- 160 370.0 +84. 8* 50 33. 3 16. 7 

H¥fC 80 253.6 +58. 2* 83. 3 33. 3 66. 7 

If a 

^SIIH 

40 205.6 +40. 5* 100 50 100 

¥ 
83 

476. 8 

+100. 5** 
100 33. 3 50 

* 

194.5+ 19.8 100 100 100 

p<0. 01; p<0. 05 

l&MitT (160 mg/kg, 80 mg/kg, 40 mg/kg) (ft 3, 4, 5-H¥ft3ll^]^fclS a -

(P<o. 05) , 

Y-ilSTIf (GABA) GABA^##^ 

m«3, 3, 4, 5-

m p^if ̂  ^ n M o 
(4) 

5 *0.,##lJ^J^nl^M(i. g: 160 mg/kg,80 mg/kg, 
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40mg/kg), nm.6K, Mmm 

^mmnxm^K, 30##^, 
60 mg/kg, 11160##, 

^4. 3,4,5-H?|SM 

MM 
(mg/kg) (s) 

35 
(%) (%) 

^Er:^ 
(%) 

3, 4, 5-H 160 
241. 5 

+ 80. 4* 
50 33. 3 33. 3 

T #14^ IAJ 

fflf a- 80 
192. 8 

+ 85. 1* 
83. 3 33. 3 33. 3 

40 185.3 +39.8 100 50 50 

83 
277. 2 

+ 93. 1* 
100 33. 3 33. 3 

176.5 +16.7 100 100 100 

*-^£S&7jt£lp<0. 05 

160 mg/kg, 80 mg/kg Eft 3, 4, 5-H¥ft3ll^]^fclS a-£[5^f|l[§i^f£M|l3jE~l£ 

(p<o. 05), 

160 mg/kg, 80 mg/kg Eft 3, 4, 5-H¥ft 

Mfamm a 
3-^tSMIf^ GABA GABA ift^jt 

mk GABA J® rt7K¥Md>o3, 4, 5-HTOI^I a -»Slllf£3gJf Xtf/L 3-
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M 3,4,S-H?IIS#I 
GABA GABA. 

22 
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u a-taws, i »f /JN: 

O 
JL 

O R 

*4>: 

ft3W5¥#£^SXft£5F7fS; 

2, i a -ffl^sfm, waw R ¥#, 
JMXft3¥¥#TfZiS, 5¥Z,«S, 

3, Mifijg* l WifiKj j5)fj£MR;%: 

A y H,N 

^O' 

\ ,0 \ 

o 

,o. 

HO' XT \ CV! 
•N 
H 

N 

\ \ 

N CI 

\ 

NH2 

CI 

\ 

NC 

\ 

0?N 

\ 

HO. 

HO' XT' HO. 

HO' 

\ 

23 
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2,4,6-HfllK, 2, 6--TOUt®, 2,6-~fiT 

15 #n£^»S!J;fcl(«7E, =K¥(3E, 0tC¥£s, HiW, ZiKZ.ll, 
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A; /^ - ¥ # Z, Bt K » - ¥ # # SS Jt+tt ® 41I&- ; 

1- (3--fSS;SMS) -3-Z,#«-

a III Mitsunobu Sfi^#T4fiS a -ffl^Bla: 
O 

/QyV^o^R 
^ HO R \Q- ^ ̂ 0 

II III I 
o 

SI, ri.5:ri.5: 

ri.5:ri.5 10-48/>Bt, 

m, mm, fe&mftrnmk* 

^TO^^IB, flft^¥@tRf®, N,N,N' ,N' -n 

¥«^m^M@y$, N,N,N\N> 4,7-^^s 

-3, 4, 5, 6, 7, 8-7NM-1, 2, 4, 7-0I§$@-3, 8-^Sio 

)g|, HTI1IH?!!. 

10, tXfOH^C 1 M 10 $#, f/L 

title, MM, fMP®l»^¥c 

25 


