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KA, XFHE, EwiL, KEH. # =, ANER
(LML HM 450001 2 HEMAZEAER  HoM 450001)

BWE. Ll oD = 2B 145 I N FURL 48 KoenigsKnorr [, BEAL Y, 155 3-0-BD-= 2 Bt 34 -1
LN SRR 2B (UA2) 3 F-28-0-BD- = Z Bt R4 -G 2UR AR R ER B (UAS) Fil 3-0-BD-= Z k-4 -5
FUBERESRR-28-0-BD- = 2Bt -4 -G FLBERE (U AS) s BF 5 T RESRRRITLE M I 2 BRI 1 S, SEIR 70, (E R 3610
FA TSR] EREFRER 2 AR ER TR PR A B IR SR B R SRR B P A T 9 A
RESRLRR Y A-FCEFNEAT Y i B &3 b &1 . H45 4 NMR 13 LARRIA -

KA. BESRRR: 45 EFLWE: KoenigsKnorr RV : B 2.1 J:

hESES, 0 621.32 TEHS, 1671 6841(2009)02—0090—05

0 3|5

FESLR (ursolic acid) XA L7538, J& =ML &4, TE AR A ) 2V DFRA T Z M RIS R
FRTEVR X 322 B PE TR BV TR B T A IV 4 B A S PR AR RUAY LE 3 R R e R 34
o8 SOt R 3 84 DRAP DU R RIUIA 2 2 A B R A /R -

FEILIR 3 (i1 ,28 SLARERER LA CNKIRT= 1 b 5 B A5 31, R0 FLIE PR 7 08 L A4 S g
RIRAAER I -0 F00E  il5d Koenigs Knorr WY BRI, 7351 & A T BERIR 3 2,28 AL Je 3 fif
28 {SL[A] I EERE A ATAEY LG REERIR A 7K 0 I 2 40 343 30 ARBR I e 254 -

1 CEER S

L1 {YEE5EH

F25 O 2R B A BRGNS T/ XT O A s il 2 A3 R ARAL IF s 5 73 FEI I O Waters Mi-
cromass A Q-Tof Micro™™ E43 ¥ IR K Thermo Nicolet IR200 Spectrometer ZLAM:IE{Y . KBr
& Fr s NMR K%tz Bruker DPX-400 AU GAZREILARAL PIFR TMS ; SOV AS I GF 2 3 )2 AR - Bir 12511
R
1.2 RERESZES (VAL A RERIE

BESRFR(UA) 1.344 g(1.48 mmol) AKX IINTAER 35 mL, =Z % 5 mL. JRZ%¢ 2.5 mL. []i% 6 h, 533§
HEUTIE . R4 D RERCHE . A Bk TR O BE (PR EE 4 5 1) BB leZ8 13 Rk (UAL) 0.557 g, i
78%.m.p-133.6~135.0 C;' H-NMR (CDCls,400 M Hz)9,5.24 (1, J=7.0 Hz,1H-12),4.06 (q. J=21.3
Hz,2H-ZFE§ E#Y CH2).3.22 (q, J=15.7 Hz, 1H-3), 1.23 (+, J=14.2 Hz, 3H-Z W5 LHy CHs), 0. 76 (s,
3H),0.78 (s,3H),0.86 (5.3H).0.91 (s,3H),0.94 (5.3H).0.98 (s,3H),1.07 (5,3H):"C-NMR
(CDCls,400 MHz) 6,14.1,15.4,15.5,16.9,17.0,18.2,21.1,23.2,23.4,24.1,27.1,27.9,28.1,29.6,
30.6,33.0,36.6,36.9,38.6,38.7,38.8,39.0,39.5,42.0,47.5,47.8,52.8,55.1,59.9,78.9,125.4,138. 1,
177.4; TR(KBr) .3 454,2 927,2 870,1 721,1 630; HRMS :caled for Cs2 Hs2 03 907.381 4,found 507.381 7.
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1.3 3-0-BD-=7BE-4 -S I ERRER R (UA2) AR SRIE

FERBRZBR(UAL) 0.377 g (0.78 mmol). ¥ 25 mL Jo/KEAY . INGE & FoKBRERSS . Bk 0.5 h.
TEVE 0.5 g BRBRAR Tk L (BTE L 12 1) (7 3N - IR =2 B 4- 23208k 0. 310 g (0.80 mmol ) ¥
T30 mL Fo/KE AR = ZBEAE 42U & 05 18 SOV R A BN TC K BRBR 75 » W h 453, 3+
DE VA T TR - 2 BR W (R BULL 9 ¢ L) YER. B A E R (UA2) 0.413 g ig & 6700 m. p.
217.6~218.9 “C;' H-NMR(CDCls, 400 MHz)9,5.33(q, J=18.0 Hz, H-2 gal1), 5. 24 (1, J=6.8 Hz,
1H-12),5.01(q, J=14.0 Hz, 1H-3 ~gal1),4.50(d, J=8.0 Hz, LH-1 -gal1), 4.46(d, J=3.2 Hz, 1H4 -
gali), 4.35(m, 1H-6 agali), 4. 18(m, 1H-6 'bgali ), 4. 04(q. J=21.2 Hz, 2H-E b CH2),3.93 (1, J=
12.8 Hz, 1H-5 ~gal1),2. 11 (s,3H),2.08 (s,3H),2.05 (s, 3H) (3 N2t LAY CHs),0. 74 (s,3H),0.74
(s-3H).0.86 (5,3H).0.90 (5.3H).0.94 (5.3H).1.06 (s.3H).1.25 (5.3H) (7 4> CHs):"C-NMR
(CDCls,400 MHz) 6,14.1,15.3,16.3,17.0,17.0,18.1,20.7,20.7,20.7,21.1,23.2,23.4,24.1,25.8,
27.7,27.9,29.6,30.6,33.0,36.6,38.5,38.8,38.8,39.0,39.5,41.9,47.5,47.8,52.7,55.5,57.7,60.0,
62.8,68.7,70.6,71.9,90.6,103.7,125. 4, 138.0, 169. 0, 170. 4, 170. 4, 177. 4; TR (KBr).3 452, 2 970,
2946,2 872,1754,1 730,1 634; HRMS : caled for Cu HerClOw0 813.432 1, found 813.429 3.
1.4 3-0-Bp2°-ZBEA4-SEAERRKE (VA AR SRIE

UAZ2 0.200 g(0.41 mmol). IINTC/KHEE 30 mL. #ERER 0.5 mL . ZRIHE A W 4e . L b AT . A1
Bit-Z B Z I (KRR EL 5 ¢ 1) PEb . 15 FI B ik (UA3) 0.142 ¢, e 80% . m . p. 169.5~170.9 C:' H-NMR
(DMSO-ds - 400 MHz)9,5.15 (s, 1H-12),4.81 (q. J=17.7 Hz.1H-2 ~gal1).4.46 (d. J=7.9 Hz.1H-1 -
gali),4.34 (d, J=3.1 Hz, LH-4 -gal1), 3. 96 (m,3H-3 "-gali, Z 8 |- CH:),3.78 (1, J=12.9 Hz, 1H-5 -
gah),3.50 (m>2H-6 ’-gah),S.OB (q- J=15.8 Hz, 1H-3),1.99 (s,1H),1.04 (5,3H),0.91 (s,3H),0.86
(s-3H).0.85 (5.3H),0.82 (5,3H).0.68 (s5.3H).0.63 (s,3H) (7 4 CH:):"CNMR (DMSO-ds -
400 MHz) 6.14.2,15.2,16.4,16.9,17.1,17.8,21.1,21.1,23.0,23.3,23.9,25.6,27.4,27.4,27.5, 30. 2,
32.7,36.3,36.4,38.2,38.4,38.4,38.5,41.7,47.0,47.3,52.6,54.8,59.7,60.5,63.8,69.5,72.1,73.3,
88.6,103.0,125.0,138.0,169.2,176.4; IR(KBr).3 432,2 970,2 941,2 872,1 726, 1 635; HRMS :caled
for Ca0 Hs3C10s729.410 5,found 729.410 8.
1.5 3-0-Fp-4"-FHIAMEERRBE (VA AR ERIE

UAZ2 0.200 g(o- 41 mmol), JINTC/KHEE 30 mL, D2 FE RS A, ERIFE 0.5 h, W46, L rERAE .
AR O BR (RFR L L s L) el W4 15 B B iR (UA4) 0. 134 g, i 95%, m.p-157.0~158.5
C;"H-NMR(DMSO-ds.400 MHz)98,5.13 (s, 1H),4.24 (d, J=3.1 Hz, 1H4 ~gal1),4.19 (d. J=7.6 Hz,
1H-1 ~gal1).3.93 (q. J=21.2 Hz. 2H-FE L CHz2), 3.60 (m,2H-2",3 "~gal1 ). 3. 42 (m,2H-6 -gal1), 3. 25
(t, J=16.9 Hz, 1H-5 ~gal1), 3. 01(q, J=15.8 Hz, 1H-3), 1. 11 (+, J=11.0 Hz, SH-EF_L CHs). 1. 02(s,
3H),0.95 (5.3H),0.89 (5.3H).0.85 (s,3H).0.80 (s,3H).0.73(s.3H),0.64(s,3H)(7 4 CHs):"C-
NMR (DMSO-ds,400 MHz) 0.14.2,15.3,16.6,16.9,17.1,17.9,21.1,23.0,23.3,23.9, 25. 8, 27. 5,
27.7,30.2,32.8,36.3,36.4,38.4,38.4,38.6,38.8,39.0,41.7,47.1,47.3,52.6,55.1,59.7,60.7,64.0,
70.9,72.0,73.2,88.4,106.2,125.0,138.0,176.4; TR (KBr).3 447,2 942,2 872,1 722,1 629; HRMS.
caled for C3s HesClOw 687.400 4, found 687.399 3.
1.6 3-25-28-0-BD-=Z B E-4- R AR REGER (UAS) A B SRIE

FERRFR(UA) 1.245 9(2. 73 mmol ), JRAC 4-F F 0 1. 200 g(S. 1 mmol), BRER4H 1. 507 9(10. 92
mmol) . P 60 mL. ZRBIHE 3 d. 2L U8, W4H . RL O il CBR SR (AR 3 ¢ 1) DR 133t fEl K
(UA5)1.893 g, iR 9176, m.p.212.5~213.0 ‘C;'H-NMR(CDCls, 400 MHz)®.5.50 (d, J=8.3 Hz, LH-
1”~gal2),5.44 (1, J=18.1 Hz,, 1H-2"-gal>),5.29 (s, 1H-12),5.04 (q, J=13.7 Hz, 1H-3"qal: ), 4.52 (d.,
J=3.5 Hz, 1H4"qal2),4.24 (q. J=17.5 Hz,1H-67a-qgal2).4.18 (q, J=17.6 Hz. 1H-6"bgalz). 4. 05(t,
J=12.5 Hz, 1H-5"gal>),3.21 (q, J=15.6 Hz,1H-3),2.20 (s,3H),2.06 (s,3H),2.05 (s,3H) (342
BER: | CHs). 1.07(s. 3H),0.98 (s.3H),0.94 (s.3H),0.92 (s,3H).0.86 (d. J=6.2 Hz),0.77(s,3H),
0.76(;,RH);13C*NMR (CDCls,400 MHz) ¢,15.4,15.5,16.8,17.0,18. 2, 20. 6, 20. 6, 20. 6, 21. 0, 23. 2,
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23.9,27.1,28.0,28.1,30.4,33.2,35.8,36.8,38.6,38.6,38.7,39.0,39.4,42.0,47.4,48.0,52.5,55. 1,
57.5,62.5,67.0,71.6,71.8,78.9,92.1,126.0,137.1,168.7,170.1,170.2,175.3; TR(KBr) .3 559, 3 485,
2927,2 870,1 755,1 642; HRMS :caled for Ciz Hs3ClOw 785.100 8, found 785.400 4.
1.7 3-458-28-0-bD-2-Z B -4 S L FURAE REEL (UAS) A B SR1E

UAS 0.200 g(0.262 mmol) . # UA3 (& RTE REIAARER(UAG) 0. 144 ¢, it 81%,m.p.240.5
~242.4 “C;'H-NMR(MDOD, 400 MHz)9.5. 44 (d, J=8.0 Hz, lH-1"-gal2), 5. 25 (s, 1H-12),5.19 (q.
J=18.0 Hz, 1H2"gal2),4.44 (d, J=3.2 Hz, 1H4"qgal:),4.07 (q, J=13.6 Hz, 1H-3"gal:),3.89 (1,
J=12.5 Hz, 1H-5"-gal> ), 3. 67 (m, 2H-6"-gal2), 3. 16 (q, J=15.6 Hz, LH-3),2.07 (s, 3H-Z W%t -
CHs),1.10 (s,3H),0.96 (s,3H),0.95 (s,3H),0.95 (s,3H),0.88 (d, J=6.4 Hz),0.79 (s,3H),0.77
(S,BH);Bc—NMR (MDOD, 400 MHz) 9.16.1,16.3,17.5,17.9,21.2,21.4,23.8,24.3,25.1,27.8,28.7,
29.4,31.6,34.5,37.3,38.0,39.8,40.0,40. 3,40.3,40.9,43.2,48.7,49.3,54.1,56.7,61.8,63.4,71.7,
71.8,75.7,79.6,94.0,127.4,138.6,171.3,177. 1; TR (KBr) .3 423,2 927,2 868,1 736,1 631; HRMS .
caled for Cas HsoCl0s 701.379 6,found 701.379 9.
1.8 3-$25-28-0-Bp-4- G A VERE REER (UAT) UG X SFRIE

UA5 0.200 g(0.262 mmol). 4% UA4 B4 77 5. 5] ({6 [ K (UAT) 0.158 . ek 94.5% . m. p-
243.2~245.0 °C;'"H-NMR (MDOD, 400 MHz)9.5.33 (d, J=8.0 Hz, lH-1"-gal2),5.23 (t, J=6.4 Hz,
1H-12).4.38 (d. J=3.2 Hz. LH-4"~gal2). 3.81(m. 2H-3", 4"~gal2 ). 3. 64 (m,3H-5",6"qal2).3.15 (q. J=
16.0 Hz, 1H-32),1.10 (s,3H),0.96 (s,3H),0.96 (s,3H),0.95 (s,3H),0.809 (d, J=6.4 Hz),0.81 (s,
3H),0.76 (s,3H):“C-NMR (MDOD,400 MHz) 8,16.1,16.3,17.5,18.1,19.4,21.5,23.9,24.4,25. 2,
27.9,28.7,29.2,31.7,34.4,37.4,38.0,39.8,40.0,40.2,40.4,41.0,43.2,48.7,49.4,54.3,56.7,61.9,
63.5,70.8,73.9,75.6,79.7,96.2,127.3,138.9,177. 9;IR (KBr) . 3 423,2 927,2 868,1 736, 1 631, 1 455,
1385,1 074; HRMS ;caled for C3s Hs7C1O7 659.369 1,found 659.368 9.
19 30bD-SZHEA -REIMERE 250 b0 STHE-+-REIME UAS) WA SHIE

UAS 0.815 g(1.06 mmol) . ¥ UA2 W& BTV S RERHE @R OB (RFREL 10 = 1) P5eft. 15218
{4 E Ak (UA8)0. 616 . 2% 54% . m.p- 130. 1~132.0 °C:' H-NMR (CDCls - 400 MHz)9,5.50 (d. J=8.3
Hz.1H-17-gal2),5.44 (t, J=18.2 Hz, 1H-2"-gal2),5.33 (q. J=18.1 Hz, 1H-2 ~gal1).5.29 (s, 1H-12),
5.03 (q, J=14.7 HZ,lH*3”*ga]2),4-98 (q» J=14.3 Hz,1H-3 ’fgall),4.51 (d,» J=3.7 Hz, lH—4”—9312),
4.48 (d, J=8.0 Hz,1H-1 ~gal1).4.97 (d, J=3.6 Hz, IH4 ~gal1),4.36 (q, J=17.6 Hz. 1H6"aqalz),
4.25 (q, J=17.6 Hz, 1H-6 "a~gal1 ), 4. 18(m. 2H-6"b-galz, 6 'b-gal1 ), 4. 04 (t, J=12.4 Hz, 1H-5"-galz),
3.93 (t, J=13.0 Hz, 1H-5 -gal1),2.12 (s,3H),2.11 (5,3H).,2.07 (s,3H).2.05 (s,3H),2.05 (s.3H).
2.04 (s,3H) (ZBEE L 64 CHs),1.05 (s,3H),0.94 (s,3H),0.91 (s,3H),0.90 (s,3H),0.85 (ds J—
6.3 Hz),0.75 (s,3H),0.74 (S,SH);”C—NMR(CDClg,éLOO MHz) 0.15.4,16.4,16.9,17.0,20.7,20.7,
20.7,20.7,20.7,20.7,21.1,23.2,23.3,24.0,25.8,27.7,28.1,29.7,30.5,33.3,35.8,36.6,38.6,38.7,
38.8,39.0,39.5,42.0,47.5,48.1,52.6,55.5,57.6,57.7,62.5,62.8,67.1,68.8,70.7,71.7,71.8,71.9,
90.6,92.1,103.8,126.1,137.1,168.8,169.0,170.1,170.3,170.4,170. 4, 175.3; IR(KBr).2 933, 2 868,
1753,1630; HRMS. caled for Cs: HsCl2017 1 091.451 4, found 1 091.456 1.
1.10 3-0-Bp-2 -7 B E-4 - S ¥ I B RER-28-0- bD-2>-Z BiE-4-S £ A8 (UAY) A B SR

UA80.250 g(0.23 mmol). ¥% UA3 f& BITE Rl R, @05 EE (ARBREE 12 = )P 15 B o ik
(UA9)0.143 g,qﬁ;%?i 68%,m.p.225.3~227.0 °C;1H*NMR((CDs)zCO*ds,éLOO MHz) 6.5.51(d, J=38.4
Hz.1H-17),2.01 (s, 3H) (ZEEEEM CHs).2.03 (s, 3H) (ZEEEER CH: ). 1. 14 (s,3H), 1. 04 (s, 3H),
0.95 (s,3H).0.95 (s,3H),0.86 (d. J=6.4 Hz,3H).0.81 (5,3H),0.80 (s,3H):"C-NMR ((CD3)2CO~
ds»400 MHz) 0,15.8,16.7,17.5,18.7,21.0,21.2,21.2,23.5,23.8,24.6,26.5,28.2,28.8,31.0,33.9,
36.6,37.2,39.4,39.6,39.6,40.3,42.7,48.5,49.3,53.5,56.3,61.3,62.0,63.5,63.7,71.1,71.3,72.4,
73.4,74.6,75.3,89.5,93.2,107.1,126.6,138.2,169.7,169.7,175.4;IR (KBr) .3 450,2 970,2 944,1 729,
1652,1.437.1 367.,1 090: HRMS .caled for Css HoCl2013 923.409 1, found 923.410 9.
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L11 3-0-Pp-4’-F I R RER-28-0- P-4 - T L 4EES (UAL0) N & B SRAE

UA80.250 g(0.23 mmol). 4% UA3 f& U5 VE L RERCHE . S0 BE(ARFREL 10 = 1) et ik fs At
[ & (UAL0) 0.176 ¢, g2 9296, m. p- 238.5~240. 1 C;"H-NMR ((CDs )2CO-ds » 400 MHz)9,5. 40 (d,
J=8.0 Hz.1H-1"-gal2),5.22 (t, J=6.8 Hz,1H-3).4.54 (d. J=5.2 Hz, lH4"gal2).4.41(d, J=3.6
Hz, 1H-4"~gal1),4.38 (d, J=7.6 Hz, 1H-1 -gal1),4.24 (t, J=10.7 Hz,1H-5"-gal2).3.92 (m,3H-3",4”,
5”‘ga12),3.78 (m,ZH—B ’,4"9311),3.69 (m,5H—2”‘galz,6”‘galz,6"gal1),3.57 (q, J=16.8 Hz, lH-2 -
gal1),3.15 (q» J=15.6 Hz,1H-3),1.10 (5,3H),1.03 (s,3H).0.94 (s,3H),0.94 (s,3H),0.88 (d, J=
6.4 Hz),0.82 (s,3H),0.80 (s,3H); *C-NMR ((CD3):C0-ds 400 MHz) 8,15.9,16.7,17.3,17.6,18.8,
21.2,23.7,23.9,24.7,26.7,28.2,28.7,31.1,33.8,36.8,37.2,39.4,39.6,40.4,40.4,40.4,42.7,48. 4,
48.6,53.7,56.3,61.5,62.0,63.5,63.7,70.6,72.4,73.4,73.4,74.6,75.2,89.5,95.4,107. 1, 126. 5,
138.5,175.9;IR (KBr) . 3 452, 2 970, 2 943, 1 740, 1 437,11 368, 1 068; HRMS caled for Ciz Hes Cl2On
839.388 8,found 839.389 8.

2 GREH®

2.1 30 BD-=ZEEA-REAEERRBCERR CBE YNGR

DARE SRR K JEoRHE o BR AL & A RE SRR ZWR (UAL), 55 «D-19R-2, 3, 6-= Z B Fe-4-G - 2L b
(G2)JR . 3¢ Koenigs Knorr ¥ W55 3-0-BD-27. 37, 6 = Z W4 -5 7L 5 fE SRR 2 TR
(UAZ) AEf ZBERER 238 TR ik - R IR R IR AL - SR, 24 h i LA =5 (8020) 1551 — Z Wk
FER ) 3-0-BD-2 - Z kR4 -GRE TR AR SRR 6 (UAS) iR AL A W Y 45 Wyt 6 59 W I3 X LR
WEAS AR - 7 C-NMR A 2 AMBEERK 176.4,169. 2, 3@ 1 HMBC 3R 3L 1.99 4 H(1-H) 5 169.2 1y
BR(2 - CBEHARIERR) B 5 169. 2 i 35 4- R0 L 2 60 H ARG, PrRABIE CMEREAE 4 SR 7Y 2
17, 176. 4% 28 Pk 45 A B B R S AR AT I Z RS SR £E 05 h W] AR =3 (950) 15 81 42 i
BT (U AL) - Tei R Mk R S AL AR R R S TC R - 5 ik 2 LA 1

Bl 1 3-0-BD4 -FFIIEARE BB CEAT AN O RIBE
Fig-1 Synthesis route of the derivatives of 3-0-BD-4 -chlorogalactose ursolic ethyl ester
2.2 3FREB-0FD-=ZEE--REIBERRELE BRI E R
DLRESER K EDRL. 55 G2 BEAL & B T 3-H5E-28-0-BD-= Z B4l ALWE AL SRR TG (U AS) - JB 2. 18k
SEIT, 4n R R R AL T LA P23 (8120) 188 — Z BRIy P74 (U A6) Sl HMBC 3% 18] AT i i 2 b L7
AERETE L 2 . FbB RS AL AL, Y 0.5 h T DL R PR (94, 5%0) 185 4 B 2 BRI R )
(UAT), BRBRAT MO SN - Lo = 2 e FIE /K (ARAREL 8+ 1 1) S iR Bk 6 h 13 5020 M7=, 7677 % R
R IA] 370 TR AR A B 2 LI 2.

s . H RO
: : H, /%%OH
XX —~ooocH, o
[ Fcoou __G2 o/\;% N0 HI™ @
? == H,0000” Q o>
HO" >, .

L UA6 R=CH,CO
UA UAS UA7 R=H

B2 352 A-28-0-BD-47- RF 4U4R AR MBS A7 2 4 ) & ARS8 4
Fig-2 Synthesis route of the derivatives of 3‘hydroxy‘zg‘O‘B‘D“L”‘chlorogalactose ursolic ester
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BN OKFER(EER) HALG

2.3 3O BD-=ZEEA -SEIEERRR 28-0 PD-=ZBE- - X ARRRB B E= MG K

LA UAS JAJERE B S T &R 2 A 453U Y (U A8) , IR I L BERAG) 2 A 45k

FLBERY 2 AAROR B QB (UA9), A B R SR A £ B AR 3 2 i L B39 (U A LO) - Gk
BRI 3-

; RO
1 H,0000 u OH
e, 2R ~ococH,
— ! HO” Q1
Jyngea H,C000° O a o :
i (e} i Cl 1O 7,
HO>2> uas H,0000 OR

OCOCH, )
" UAs UA9 R=CH ,CO
OCOCH, UAIO R=H
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Fig-3 Synthesis route of the derivatives of dia-4-chlorogalactose ursolic ester
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Synthesis of the Derivatives of Ursolic Acid 4-Chlorogalactose

ZHANG Yan‘bingl, LIU Feng‘wul, WANG Ke‘rangz,
ZHANG Sai*yangl, JIANG Yingz, LIU H()ng*minl
(1. School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 450001, China:
2. Department of Chemistry, Zhengzhou University, Zhengzhou 450001, China)

Abstract. With triacetyl‘bromide‘4‘chlorogalact0se, through Koenigs-Knorr reaction and esterifi -
cation reaction, 3‘O‘BLD‘triacetyl“l "chlorogalactose ursolic ethyl ester (UAZ2), 3-hydroxy-28-0-
BDTriacetyl*4”*chlorogalact0se ursolic ester(UAD), and 3*0*BD*‘[riacetyl*4 Lchlorogalactose ur-
solic acid‘28‘0‘3D‘triacetyl‘4”‘chlorogalactose ester (UA8) are synthesized- The condition of
deacetylation is studied. Z-acetyl-4-chlorogalacose is obtained in dilute hydrochloric acid: and all
deacetylated products are obtained in sodium hydroxide- Nine derivatives of ursolic acid 4-chloro-
galactose are obtained, and the structures of all products are characterized by NMR.
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