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Synthesis and immunosuppressive activity of C—18 alcoholic hydroxylesters derivatives of pseudolaric acid B
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Abstract Objective: To obtain immunosuppressive compounds with high efficiency, low toxicity and good water solubility by modifying
Pseudolaric acid B at the C—18 site. Methods: The carboxylic acid group at the C—18 position of pseudolaric acid B was reduced to the
corresponding alcohol. The alcohol which was further converted through condensation acylation reaction into the esters of pseudolaric acid
B with the benzene ring,furan ring,and pyridine ring carboxylic acid. The immunosuppressive activity of these compounds in mouse T and B
lymphocytes and the normal spleen cytotoxicity were tested by MTT assay in vitro.Results: Ten C—18 alcoholic hydroxylesters derivatives of
pseudolaric acid B weresynthesized, which were not reported in the literature.The structures of these compounds were confirmed by
spectropic analysis of HR-ESI-MS, '"H-NMR and "C-NMR,and the immunocompetence of all the synthesized compounds was tested.The
results showed that among the derivatives,the B2, B6and B7 were better than pseudolaric acids B on the immunosuppressive activity in T
lymphocyte proliferation while B6 and B7 on B lymphocytes inhibitory activity were significantly stronger thanpseudolaric acids B.
Particularly, most compounds had very weak effects on normal cells,which were much lower than the positive control drugs, showing high
efficiency and low toxicity.Conclusion: The C-18 alcoholic hydroxylesters derivatives of pseudolaric acid B which were introduced into the
furan ring, shows better inhibiting effect in proliferation of T and B lymphocytes.but the activity of the furan ring with conjugated system is
higher , and the toxicity could be decreased.
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Fig 1 Pseudolaric acid B

1 #R5HE*®
1.1 AXLE A=K A Varian Mercury Vx400 A% 4 9%
AL ; Agilent 6210 LC-TOF JTig il & {3 ; XT 434
AL (IR R AR IE ) s DHG-9000A H, BRI Ji 34 X
FHEFE s ZK-30BS H.25 448 ; BUCHI R-124 JEF;
RRANL o IR TSR 3 T LI (75 S 1AL
T ) 1M IR FR 5 % [ AR R Al 3, 2l
KT 95%; Jok @M G AL BRI 4 h 5
ZEM A s O DU SRR L 2 H ARG 3 5]
&R RS, SRR IR )5 28 s
3 To/K HEEH Ca0(250 o/L) 8137 6 h, 37, I &
3A BV I AR o BREFIRULEA ST, A S50 BT
FHRFA I AL 5T B R AR 2 J A
12 &7k THEAHR C18 BRERIIAI : 7E 25 mL
ZHUR PR £ 2R (PB,0.432g, 1 mmol),
10 mL Jo/K S e, B8 vk R 20 RO N TR &
0 °Co FEMLIR BN Fad i FEpE S0 (0.94 mL, 10 mmol )
FHVE 3 e <1 e i i = R RO, N gE s,
B E I BEFE N 2 ho WU AR IR R 20 i R IR,
P50 R R AL = 9 o % 10 mL TGk DY S0k i
(THF )R MA SRIH, §5 238 BV A SO0 i
JEE-40°C, 76 N2 R4 , PRIk LiAlH
[0C(CH;)3)5(3.6 mL,4 mmol ) , i /il 5 B% , % T i
RN o TLC Kl 2 B 58 4o IR RS B IKIR, 15
min &7, INJG/K 208 20 mL W IGA TR . SR 5 10%
HCIPE%%,20 mL PR ZBRAHL 3 Ik, B IFAHLZ
ATEIK NaSO, BEK , i , V228 A5 2L, KL
ZRE S (A b LR R A AR A5 £ [ AR
& 0.338 g, K 81%.

+HE TR C18 FRATAYIM A B 7F 15 mL g
() R N P AR O A £ 2, % (PB-OH,0.062 ¢
0.15 mmol ), 10 mL T4 DCM F1 /)7 F 2 2
(0.15 mmol ) , 7K FIIA HOBt(0.18 mmol ), EDCI
(0.18 mmol ), 2 i = Z % , 15 min [ ZE IRV,
TLC sUBRASI o SO 5658, 43 BIA 15 mL 10%HCI,
TN NaHCO5, ZE187K 1A NaCl e, 20, B
FRBEZ, IMATEK NaSO, ik , 1t i, 38 i i,
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Fig 2 The synthesis of pseudolaric acid B derivatives B1-B10
Conditions and reagents: (a Janhydrous DCM, oxalyl chloride,
0°C-rt;( b Janhydrous THF, LiAIH{OC(CH3)3]3, N2, —40°C; (¢)
anhydrous DCM, R-COOH, HOBt, EDCI, 0°C-rt.
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1.3 2h 39 L3R 4
1.3.1 MTT AT B A5 A 0% /0y BRI 240 Jfd
FRIFEEAE P

(1) 7EB G hEE /N BB, Jf4% iRy
T A% BN P T TR

(2) 4 TR 2 TR AT A= 0 Rn B 24 55 13 BR TR 43 31)
#T DMSO, HEE TR MM B2 10 wmol/L 1 wmol/L
0.1 wmol/L.0.01 wmol/L, H:rt DMSO % & 1K T
0.1% , 25 FAXEFR LR AR 3L

(3) F 96 LA LA%EAL 100 wL(Z 1x105 44
W) FEATERSR , IR 48 2 T A Py A BH P24 85
ERIREE , B2 4 DHRIE (10 pmol/L. 1 pmol/L,
0.1 pmol/L.0.01 pmol/L), H-MEERE 3 NE AL,
FFLA RPMI1640 K532 A PHZ AL ] B X B2 v
A5 45 25 AR RHARFR AR . BT 37 C,5% —
AAbBIRAE T .

(4) 48 h J5 & LM 20 pL 5Smg/mL MTT % ¥k
(PBS Bl )o 37 CHRMFAREENFE 4 h, WH L5
80 wL, FEFLINA 100 WL =BT T F 2 ik
BRI AT

(5) FEPEE 570 nm T, BRSO A Y6 2% FE
(OD), DA 75 Ak 357 4 Bk BRI X BEZH, AR 23
ATt A LA R 5, JF T 1050 9 3=
(FAEXTREZH OD {E-fin 22l OD {8 )/( B X B 21
OD {H-%5 FAXTHRZL OD {H)x100% .

1.3.2  MTT Az Hirfb G 2x5 /R T B ik T 4
L8 B 114 100 A

(1) fEB S rh IR W /N BRIGUE , i A5tk L 4
Mo, VAL AR IR N 1x10°-5%10%mL, JIA
ConA 5, LPS EZGKER 5 pg/ml.

(2) ABESL 100 pL 5555 F 96 fLAR, [RIESN
AT TR A ) S AP E 25 B I IR R 100 WL, B4
ZHYIEE 4 DU (10 wmol/L. 1 pmol/L.0.1 pmol/L.
0.01 pmol/L), BB E 3 N&E S, JFL
RPMI1640 K552 R IRZAL o ] XS BRZE i A S
SRR, BT 37°C, 5%CO, AR .

(3) 48 h J5BEFL M 20 wl 5 mg/mL MTT ¥
(PBS BLHil ) 37 CHRZEMWE 4 h, WH LW 80
wL, LN =HEW 100 wL 175 i P 50k, % B 4R
Vil it

(4) ZEPEE 570 nm |, BRSO A D6 2% FE
(OD), LA 71 4b B 19 41 i A B 2 X B4, LA
RPMI1640 Ki 35 A2 FI IRAL, LA R A5
HlR . HHR=(BITEXTIEZH OD fH-hnzy41 oD {8 )/
(BAPEXTHEZH OD {H-25 FIXFHRZE OD {H)x100%

2 %R

2.1 ASCEEET 10 NEREEY, BRI
HRIRGE B A, 4 'H-NMR ., “C-NMR #il HR-
ESI-MS #filE | X /b 5Pty . i 59
PR AT o

Bl: ¥ 58 K ,66 mg,86% yield,'H NMR
(400 MHz,CDCl;):8 7.59(dd,J= 1.7,0.8 Hz, 1H,H-
5°),7.24 =7.16(m, 2H, H-8, H-4"), 6.52 (dd, J = 3.5,
1.7 Hz, 1H, H=6"), 6.46 (dd, J = 15.1, 11.0 Hz, 1H, H-
14), 6.12 (d, J = 11.0 Hz, 1H, H-15), 5.57 (d, J = 15.1
Hz, 1H, H-13), 475 (s, 2H, H-18), 3.72 (s, 3H, —
OCHS>), 3.26 (m, 1H, H-3), 3.07 (dd, J = 13.9, 6.0 Hz,
1H, H-5a), 2.89 (dd, J = 15.6, 6.3 Hz, 1H, H-6a), 2.75
(dd, J = 15.0, 8.8 Hz, 1H, H-9a), 2.61 (ddd, J = 15.1,
3.9, 1.7 Hz, 1H, H-9b), 2.13 (s, 3H, ~OCOCH3), 2.05
(s, 1H, H=6b), 1.86 (s, 3H, CHs~17), 1.81 - 1.66 (m,
5H, H-1, 2, 5), 1.57 (s, 3H, CHs~12).

BC NMR (101 MHz, CDCL): & 173.1, 169.4,
168.1, 158.5, 146.5, 144.5, 141.8, 137.8, 134.4, 133.1,
126.9, 121.7, 118.1, 111.9, 90.3, 83.8, 69.7, 55.2,
52.0, 49.5, 33.3, 30.7, 28.8, 27.8, 24.3, 21.8, 20.2,
14.7.

HR-ESI-MS m/z: 535.1918 (M+Na)*, Hlip(H .
535.1944 [M+Nal*

B2: AL K K , 74 mg,89% yield,'H NMR (400
MHz, CDCly):3 7.36 (d,J= 3.7 Hz, 1H, H-4"), 7.31(d, J
=3.8 Hz, 1H, H-3"),7.24 - 7.17 (m, 1H, H-8), 6.45
(dd, J =15.1,11.0 Hz, 1H, H-14), 6.14 (d, J = 11.0 Hz,
1H, H-14), 5.60 (d, J = 15.1 Hz, 1H, H-13), 4.81 (s,
2H, H-18), 3.72 (s, 3H,-OCH,), 3.27 (m, 1H, H-3),
3.07 (dd, J = 14.1, 6.1 Hz, 1H, H-5a), 2.89 (dd, J =
15.5, 6.3 Hz, 1H, H-6a), 2.75 (dd, J = 15.0, 8.8 Hz,
1H, H-9a), 2.61 (dd, J = 15.0, 2.4 Hz, 1H, H-9b), 2.13
(s, 3H, —OCOCHy), 2.05 (s, 1H, H=6b), 1.87 (s, 3H,
CHs-17), 1.82 - 1.62 (m, 5H, H-1, 2, 5), 1.58 (s, 3H,
CHi-12).

BC NMR (101 MHz, CDCL): & 173.1, 173.0,
169.4, 168.1, 156.8, 144.7, 141.8, 138.5, 134.5, 132.1,
128.0, 121.5, 119.0, 111.5, 90.3, 83.8, 71.1, 55.2,
52.0, 49.5, 33.4, 30.7, 28.8, 27.8, 24.3, 21.8, 20.2,
14.7.

HR-ESI-MS m/z: 580.1801 (M+Na)*, FHi{1{H :
580.1795 [M+Nal*

B3: FLE KR ,87 mg,91% yield,'H NMR (400
MHz, CDCl3):3 7.20 (s, 2H, H-8, 3”), 6.44 (dd,J=15.1,
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11.0 Hz, 1H, H-14), 6.10 (d, J = 10.9 Hz, 'H, H-15),
558 (d,J=15.1 Hz, 1H, H-13),4.74 (s, 2H, H-18),
3.72 (s, 3H, -OCHy), 3.26 (d, J = 5.8 Hz, 1H, H-3),
3.07 (dd, J = 14.2, 6.3 Hz, 1H, H-5a), 2.89 (dd, J =
15.5, 6.2 Hz, 1H, H-6a), 2.75 (dd, J = 15.0, 8.8 Hz,
1H, H-9a), 2.61 (dd, J = 15.1, 3.4 Hz, 1H, H-9b), 2.12
(s, 3H, -OCOCH3), 2.04 (s, 1H, H-6b), 1.84 (s, 3H,
CHs-17), 1.80 - 1.68 (m, 5H), 1.57 (s, 3H, CH:-12).

BC NMR (101 MHz, CDCL): & 173.1, 169.4,
168.1, 156.7, 145.9, 141.8, 138.2, 134.5, 132.6, 128.6,
127.4, 122.0, 121.6, 103.8, 90.3, 83.8, 70.3, 55.2,
52.0, 49.6, 33.4, 30.7,28.8, 27.8, 24.3, 21.8, 20.2,
14.7.

HR-ESI-MS m/z: 669.1309 (M+H)+, Bl {H .
669.0257 [M+H]*

B4: 3L 08 K ,217 mg ,87% yield, HNMR
(400 MHz, CDCl,):3 7.20 (m, 1H, H-8), 6.43 (dd,J=
15.1,11.0 Hz, 1H, H-14), 6.05 (d, J = 10.8 Hz, 1H, H-
15), 5.54 (d, J = 15.1 Hz, 1H, H-13), 5.30 (s, 1H, H-
2’),4.59 (s, 2H, H-5"), 4.49 (dd, J = 8.3, 5.1 Hz, 1H,
H-3a’),4.03 (dd,J = 14.4,7.2 Hz, 1H, H-4a’), 3.93
(dd, J = 13.8, 7.3 Hz, 1H, H-4b’), 3.72 (s, 3H, -
OCH3), 326 (d, ] =5.8 Hz, 1H, H-3),3.07 (dd, ] =
14.2, 6.3 Hz, 1H, H-5a), 2.89 (dd, J = 15.5, 6.0 Hz,
1H, H-6a), 2.75 (dd, J = 15.0, 8.8 Hz, 1H, H-9a), 2.61
(dd, J = 15.1,3.4 Hz, 1H, H-9b), 2.26 (m, 1H, H-3b"),
2.12 (s, 3H, ~OCOCHj), 2.06 - 1.83 (m, 6H, H-6b, 1,
2,5), 1.79 (s, 3H, CH;~17), 1.57 (s, 3H, CH:-12).

BC NMR (101 MHz, CDCI3) & 173.2, 173.1,
169.4, 168.1, 141.8, 137.8, 134.5, 133.1, 126.8, 121.7,
90.3, 83.8, 69.8, 69.7, 69.4, 55.2, 52.0, 49.6, 33.3,
30.7,30.2, 28.8, 27.8, 25.3, 24.3, 21.8, 20.2, 14.6.

HR-ESI-MS m/z 539.2263 (M+H)*, BRiE (i -
539.2257 [M+H]*

BS5: FLEH KK , 67 mg,83% yield,'H NMR (400
MHz, CDCly):8 7.66 (s, 1H, H-5"), 7.60 (d,J= 15.8Hz,
1H, H-3"), 7.44 (d, ] = 1.3 Hz, 1H, H-7"), 7.21 (m,
1H, H-8), 6.59 (d, J = 1.9 Hz, 1H, H-8’), 6.45 (dd, J =
15.1,11.0 Hz, 1H, H-14), 6.19 (d, J = 15.6 Hz, 1H, H-
2%),6.08 (d, J = 11.0 Hz, 1H, H-15), 5.55 (d, J = 15.1
Hz, 1H, H-13), 4.64 (s, 2H, H-18), 3.72 (s, 3H, -
OCHs), 3.25 (m, 1H, H=3), 3.07 (dd, J = 14.3, 5.6 Hz,
1H, H-5a), 2.89 (dd, J = 15.6, 6.3 Hz, 1H, H-6a), 2.75
(dd, J = 15.0, 8.8 Hz, 1H, H-9a), 2.60 (ddd, J = 15.0,
4.0, 1.7 Hz, 1H, H-9b), 2.12 (s, 3H, -COCHj), 1.88 (m,

1H, H-6), 1.84 (s, 3H, CH3-17), 1.81-1.68(m, 5H, H-
1,2,5), 1.57 (s, 3H, CH3-12).

BC NMR (101 MHz, CDCL): & 173.2, 169.4,
168.1, 166.7, 144.6, 144.5, 141.8, 137.6, 135.1, 134.4,
133.7, 126.3, 122.6, 121.8, 117.6, 107.4, 90.3, 83.9,
69.3, 55.2, 52.0, 49.6, 33.3, 30.7, 28.8, 27.8, 24.3,
21.8,20.2, 14.7.

HR-ESI-MS m/z: 561.2070(M+Na)*, FLit{ :
561.2101 [M+ Na]*

B6: FL 11485 K 73 mg90% yield,'H NMR (400
MHz, CDCI3):3 7.49 (d,J= 1.4 Hz, 1H, H=6"), 7.45(d, J
=15.7 Hz, 1H, H-3"), 7.24 - 7.18 (m, 1H, H-8), 6.62
(d,J=3.4Hz, 1H, H-8), 6.49 - 6.46 (dt, ] =7.0,2.8
Hz, 2H, H-14, H-7"), 6.35 (d, ] = 15.7 Hz, 1H, H-2"),
6.08 (d, J = 11.0 Hz, 1H, H-15), 5.55 (d, J = 15.1 Hz,
1H, H-13), 4.64 (s, 2H, H-18),3.72 (s, 3H, —~OCHS),
3.25 (m, 1H, H-3), 3.07 (dd, J = 14.3, 5.6 Hz, 1H, H-
5a), 2.89 (dd, J = 15.6, 6.3 Hz, 1H, H-6a), 2.75 (dd, J =
15.0, 8.8 Hz, 1H, H-9a), 2.61 (ddd, J = 15.0, 4.0, 1.7
Hz, 1H, H-9b), 2.12 (s, 3H, ~COCHs), 1.88 (m, 1H, H-
6b), 1.83 (s, 3H, CH3-17), 1.80 - 1.68 (m, 5H, H-1,
2,5),1.57 (s, 3H, CHs-12).

BC NMR (101 MHz, CDCL): 173.2, 169.4,
168.10, 166.8, 150.9, 144.9, 141.9, 137.5, 134.4,
133.7, 131.4, 126.2, 121.8, 115.5, 115.0, 112.3, 90.3,
83.9, 69.3, 55.2, 52.0, 49.6, 33.3, 30.7, 28.8, 27.8,
24.3,21.8,20.2, 14.7.

HR-ESI-MS m/z: 561.2057 (M+Na)*, BRI
561.2101 [M+ Na]*

B79R E A8 K , 72 mg, 88% yield,1H NMR (400
MHz, CDCL):8 7.72 (d,J= 16.0 Hz, 1H, H-3"), 7.58—
7.49 (m, 2H, H-5".9"), 7.45-7.35 (m, 3H, H-6",7", 8"),
7.24-7.17 (m, 1H, H=8), 6.53 -6.40 (m, 2H, H-14,
2’),6.10 (d, J = 11.0 Hz, 1H, H-15), 5.56 (d, J = 15.1
Hz, 1H, H-13), 4.66 (s, 2H, H-18), 3.72 (s, 3H, -
OCHs), 3.26 (m, 1H, H=3), 3.07 (dd, J = 14.3, 5.6 Hz,
1H, H-5a), 2.89 (dd, J = 15.6, 6.3 Hz, 1H, 6a), 2.75
(dd, J = 15.0, 8.8 Hz, 1H, 9a), 2.61 (ddd, J = 15.1, 3.9,
1.7 Hz, 1H, 9b), 2.12 (s, 3H, ~OCOCH>), 1.89 (m, 1H,
6b), 1.85 (s, 3H, CH3-17), 1.82-1.59 (m, 5H),1.58 (s,
3H, CH:-12).

3C NMR (101 MHz, CDClLy): & 173.1, 169.4,
168.1, 166.7, 145.2, 141.8, 137.6, 134.4, 134.3, 133.7,
130.4, 128.9, 128.1, 126.4, 121.8, 117.8, 90.3, 83.9,
69.4, 55.2, 52.0, 49.6, 33.3, 30.7, 29.7, 28.8, 27.8,
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24.3,21.8,20.2, 14.8.

HR-ESI-MS m/z: 571.2278 (M+Na)*, FRipf{H .
571.2308 [M+ Na*

B8: IR B A0 K , 67 mg, 78% yield,'H NMR (400
MHz, CDCI3):3 10.04 (s, 1H, CHO-7"), 7.91 (d,J=8.1
Hz, 2H, H-6".8"), 7.74 (d, ] = 16.0 Hz, 1H, H-3"),
7.69 (d,J=8.1Hz, 2H, H-5",9"),7.25 - 7.17 (m,
1H, H=8), 6.59 (d, J = 16.0 Hz, 1H, H-2"), 6.47 (dd, J
=15.1,11.0 Hz, 1H, H-14), 6.11 (d,J=11.0 Hz, 1H,
H-15),5.57 (d,J=15.1 Hz, 1H, H-13), 4.68 (s, 2H,
H-18),3.72 (s, 3H,~OCH;), 3.26 (d, J = 6.0 Hz, 1H,
H-3),3.07 (dd, J =14.1, 6.1 Hz, 1H, H-5a), 2.89 (dd,
J=15.5,6.2 Hz, 1H, H-6a), 2.75 (dd, J = 15.0, 8.8 Hz,
1H, H-9a), 2.61 (dd, J = 15.0, 2.5 Hz, 1H, H-9b), 2.13
(s, 3H, ~OCOCH;), 1.88 (s, 1H, H-6b), 1.86 (s, 3H,
CH;-17), 1.82 - 1.67 (m, 5H, H-1, 2, 5), 1.58 (s, 3H,
CH;-12).

5C NMR (101 MHz, CDClLy): & 191.4, 173.1,
169.4, 168.1, 166.1, 143.4, 141.8, 140.0, 137.8, 137.3,
134.5, 133.4, 130.2, 128.6, 126.7, 121.8, 121.1, 90.3,
83.8, 69.8, 55.2, 52.0, 49.6, 33.4, 30.7, 28.8, 27.8,
24.3,21.8,20.2, 14.7.

HR-ESI-MS m/z: 599.2277 (M+Na)*, BB {H .
599.2257 [M+Nal*

BO:JR (A4 K , 75 mg, 85% yield,'H NMR (400
MHz, CDCIy):3 8.39 (.J= 1.8 Hz, 1H, H-5"), 8.30-
8.19 (m, 1H, H-7"),7.84 (d,]=7.8 Hz, 1H, H-9"),
774 (d,J =16.0 Hz, 1H, H-3"), 7.60 (1, ] = 8.0 Hz,
1H, H-8’), 7.22-7.20 (m, 1H, H-8), 6.60 (d, J = 16.0
Hz, 1H, H-2’), 6.47 (dd, ] = 15.1, 11.0 Hz, 1H, H-14),
6.11 (d, J = 11.0 Hz, 1H, H-15), 5.58 (d, J = 15.1 Hz,
1H, H-13), 4.69 (s, 2H, H-18), 3.72 (s, 3H, ~OCHS),
327 (d,J=5.9 Hz, 1H, H-3),3.07 (dd, ] = 14.0, 6.0
Hz, 1H, H-5a), 2.89 (dd, J = 15.5, 6.3 Hz, 1H, H-6a),
2.75 (dd,J =15.0, 8.7 Hz, 2H, H-9a), 2.61 ((dd, J =
15.0, 2.5 Hz, 1H, H-9b), 2.13 (s, 3H, -OCOCHj), 2.05
(s, IH, H-6b), 1.86 (s, 3H, CH3-17), 1.82 -1.62 (m,
5H, H-1, 2, 5), 1.58 (s, 3H, CH:12).

BC NMR (101 MHz, CDClLy): & 173.1, 169.4,
168.1, 165.8, 148.7, 142.2, 141.8, 137.9, 136.1, 134.5,
133.7, 133.3, 130.0, 126.7, 124.6, 122.4, 121.7, 121.1,
90.3, 83.8, 69.9, 55.2, 52.0, 49.6, 33.3, 30.7, 28.8,
27.8,24.3,21.8,20.2, 14.7.

HR-ESI-MS m/z: 616.2170 (M+Na)*
616.2159 [M+Nal*

) }Ei/t\a,fﬁ M

B10: ¥& % (% ) K ,86 mg,89% yield,'H NMR
(400 MHz, CDCL,):3 8.02 (d,J= 15.9 Hz, 1H, H-3"),
7.61(dd, J = 8.7, 5.9 Hz, 1H, H-6"), 7.37 (dd, J = 8.1,
2.2 Hz, 1H, H-8"), 7.21 (m, 1H, H-8), 7.07 (td, ] =
8.4,23 Hz, 1H, H-9’), 6.46 (dd, J = 15.1, 11.0 Hz,
1H, H-14), 6.36 (d, J = 15.9 Hz, 1H, H-2"), 6.10 (d, J
=11.0 Hz, 1H, H-15), 5.56 (d, J = 15.1 Hz, 1H, H-
13), 4.67 (s, 2H, H-18), 3.72 (s, 3H, —~OCH3), 3.26 (d,
J =59 Hz, 1H, H-3), 3.07 (dd, J = 14.2, 6.3 Hz, 1H,
H-5a), 2.89 (dd, J = 15.4, 6.1 Hz, 1H, H-6a), 2.75 (dd,
J =15.0, 8.8 Hz, 1H, 9a), 2.60 (dd, J = 15.1, 3.5 Hz,
1H, 9b), 2.12 (s, 3H, ~OCOCH;),2.04 (s, 1H, H-6b),
1.85 (s, 3H, CH3-17), 1.81-1.68 (m, 5H, H-1, 2, 5),
1.58 (s, 3H, CH5-12).

HR-ESI-MS m/z: 667.1325 (M+Na)*, P {H .

667.1319 [M+Nal'.
2.2 ARSEHG R MTT(EME )AL T HAnfb &9
XF/INER T B bk U 24 ey 348 G 400 ) 355 44 R I 40
()40 ML B3V o AR 0T A O S 56 DA RS I8 TR T
(MMF )2 FEH T B2, SRR 45 3R ANk 1 s o

F1 B TIEZBRERERITE YR IMDHIE A AR ST
[*IC50 (10 mol - L™)]

Tab 1 In vitro inhibitory effects and cytotoxicities of novel PB and
indoles derivatives [*'IC50 (10 mol-L™)]

aEY T ik EL4H B k4 EH 4
B1 45.42 43.15 >100
B2 9.85 49.32 >100
B3 11.02 >100 >100
B4 >100 >100 12.31
B5 >100 >100 >100
B6 7.83 27.05 >100
B7 9.25 15.22 >100
B8 23.41 42.81 54.64
B9 34.52 56.31 >100
PB 10.12 40.35 >10
MMF® 6.71 11.83 41.00
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