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E i Je ]y T A S P

BHRER
[0002] 43 il A8 FEANPE T R IR G S, e il 2 1 A0 R BN R T B 2R A
I B 1K AT 77 i 1) g B 2 (1) — KBRS o KRR — W ((-) -cannabidiol,CBD) & Kk
(Cannabis sativa L.)HEMRHRE BIRIRER B H B FEZ R 2 — B 7038 B R A
HATREAENE B Z R 25 B0E F, bl 2 OR3P OB Do A8 PURS #IOR VR PR TR
I N 55 o

REAAE

[0003] 7 Y 3 B S Ak — S A M A KRR — o AT 2E 00 e L] 6 T vk 5 L AE i R 31
il AR R P

[0004] AT W Frik KRR BT A=A Z5 A A0 T, 10, I «
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3 s F”
i
= = S
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=g (0] HO
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7 2 OH OH H 5 4 OCH; OH H 6 Cl Cl
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[0006]  Horr, T, A H IR, R, R, R, R, Ry R IR AT AL JHE L AR L B Bl o
EIE R
[0007] A BH AR RR BT AE T, 11 AN A2 AR IRR oy WA 28, il et 5K
I77) 35 [ B %) 28 PR R TS A T 45 28], 75 380 B KRR BT A6, B i &4
[0008] A BH 38 it A4 &M i I8 v 14 T BH A4 5 BH 1) DR JRR By 447 A 00 it e 40 PR PR: (A5409)
N AL A0 Mk (MDA-MB-231) , & Mfes S i 241k (KB KB-VIN) A1 FL A 40 B Ak (MCF-7)
HA B NS, Hod, A PIs BNE RO 35 IC, fHAE2.96-4. 93uMZ [A] .
[0009] A BH HIAR s FIAR AR SR A
[0010] (1) AR BHHRAE I R I T B9, LK B N BEAZ , X ol i R ik AT A 38
Wi, M3 T — 2R 55 KT B KRR 2B AT A, PRI S S5 T NMR, 0 NMRAFIMS Tk
o
[0011]  (2) A BHER AL KRR B T AE WA A 01 - 55X 5 41 il & (A549,MDA-MB-231,
KB, KB-VINAIMCE - 7) fR 4l /E FH 5 T KK — 1%y , A 22 F R BGHT e iz 2547
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[0012]  [& 1A K B Ak & ) 1AECD, 0D H (R AZ g AR 5 14
[0013]  [E2 A & B Ak & ) 1AECD, 0D H (R AZ g S A B i 14
[0014] &3y K B b & W) 2A4ECD, 0D H (R AZ g AR 5 14
[0015] (&4 A K B Ak & W) 24ECD, 0D H (R AZ g S LA B 5 14
[0016] |5 A K B Ak W) 37ECD, 0D H A% i LR S 1 14
[0017] 6 4K W AL & P 37ECD, 0D H A% R LA e i 14
[0018]  [E|7 A K B b & )4 AECD, 0D H (R AZ g AR 5 1A
[0019] I8y A K B Ak & W4 AECD, 0D H (R AZ g LA B 5 14
[0020] P9y K B Ak 5 P05 75 CD, 0D H A% i LR S 1 14
[0021] 1094 B Ak 5 P05 £E.CD, 0D P A% RESE AR 1 1)

= JUNSL S
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L, 5 KRR I B AL, LR 2R SR AR 2L 543
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[0032]  pRZE3:

R7

HO Z
R
CMPI, DMAP,DCM, 0°C, 1h

[0033] . 7 .
-
R7 Rg
Cannabidiol g: El (B:Ir
R, Rg
6 ClI CI
7 H Br

[0034]  ZECMPTAIDMAP I T » KR — B3 73 il 5 6a il Ta e 2, 73 A3 LS HI6 AL S
7.

[0035] S i1

[0036] Kbk BT EMIAL ST 207 1%, B AR LR AP IR

[0037]  GHR1 K AbE41a (18mmol) JIN 3 19mL F EEMe OHVE R H , 5, FF N0 . 45mL i
B0 4098 . 3% [IH,S0, , S BLVE S YITE100°C T (1R 2 /N, ool s 2508 K e i 1K, 3 H
TS H e (DOW) I, A HLZ VAT Sk BRI To7KNa, SO, 1, et i , B VLRl s ok 4 , 45 2]
HAEYI1b (2.68g) 5

[0038] B EE2 44L& H1b (17.11mmol) FIK,CO, (17. 11mmol) HI A 3 25mL — FF 5 FH [ e
B (DMF) 1, FE 8, FE IS RE AL (BnCl, 17 11mmol) , R BIRAE AR, 80 CHIZA: R, ik
FERONET0/INE S In7K S B &R e A B, A LR RV £ £ /KB, 2298 7KNa, S0, T4, I
FAS R, AT i (IE Ot : &b, AL D) A G 2 59 1c (3. 04g)
[0039]  DYRS KAL) 1c (14.88mmol) JIAFI HEE (MeOH, 20mL) , — &kt (40mL) A1H,0
(15mL) AR B U » 7 IANaOH (0. 50mo1) , FiE#H e N —BLEE R, [ MR 54 120°C [
TN — 8 Yl s R 4 25 A Y 791 5 R PR AR ) FHDOMAE B, A AL P MR £ R /K e %, ok
Na, SO0, T-#%, i€, Bk 4a S 2L &¥)1d (2.69g)

[0040]  JDHR4 . FEOC, RS T, K5 41d (0.96mmol) IR — ) (0. 48mmol) A F
DCM (15mL) V&3 h 4584 , 7544 CMPT (0. 96mmo1) FHDMAP (0. 96mmo1) I 3 S SR HL , S VR 45
PRt S B2 17N 5 4 S BLTTE D8 H S FE VLA U T RTNaHCO,, 7K 0 VORI e R e 2 7K e 5%
Z:Na, S0, T15 , LA WRAR , 2 RE AL (3 (IEC ke : VR, AR L 95:5) 4k R 2 &P Le
(110.4mg) ;

[0041]  JDYRS  FEH AAAE I ST T, 4210 % w/wil 5 (184mg) FIfb &4 1e (0. 29mmol) A F
B o, SR T SOBE2/ NS, 3 SRV 4 , 13- 2157 . Smg F B HDIRY) , RN &L, 72 308
72.22% .

[0042] {6440 1 P A% R AR 1 P 4 L L2 BT, i 2n = ' NMR (400MHz , CD,0D) 8, 7.99
(d,J=8.7Hz,4H) ,6.88(d,J=8.8Hz,4H) ,6.83 (s,2H) ,5.11 (s, 1H) ,3.45(d,J=10.5Hz,
1H) ,2.63-2.59 (m,2H) ,1.97-1.91 (m,1H) ,1.71-1.59 (overlap,5H) ,1.55-1.50 (m, 1H) ,
1.36-1.35(m,4H) ,1.23(s,3H) ,1.17-1.06 (m, 1H) ,0.90 (t,J=6.7Hz,3H) ,0.82(d,J=
6.8MHz,3H) ,0.65(d,J=6.8Hz,3H) .'°C NMR (100MHz,CH,0D) :8, 166.7,166.7,164.3,
164.3,151.7,151.7,143.5,134.7,133.6,133.6,133.6,133.6,128.7,128.7,125.5,
125.5,121.2,121.2,116.4,116.4,116.4,116.4,44.4,39.1,36.1,32.6,31.8,31.4,29.1,

7
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23.5,23.5,23.4,22.0,16.8,14.4.ESI-MS:m/z 555.80[M-H] .
[0043] 13 A S (145 B Ak A W 5 R U0 °F

OH

[0044]
N0

o]

@*@
HO

[0045]  SCjitifsil2

[0046] Kk — B fiT LML S22 7 ik, AR LA NP IR

[0047] K st 1 L (AL 5 0 1 a B oAb 5 W02 , HBARKFRIANAL , 42 I St 91 1 7 77 3 6
BAFEN T EHARYI34 . 2ng , BAL B2, FUJ5 — 77 H96.89% .

[0048] AL & W2 IR TSRV P U B3 VAT, B4 40 F = 'H NMR (400MHz , CD,0D) 8, 7.57-
7.55(overlap,4H) ,6.87(d, J=8.8Hz,2H) ,6.83(s,2H) ,5.09 (s, 1H) ,3.46 (d, J=10.6Hz,
1H) ,2.64-2.60 (m,2H) ,2.01-1.95 (m,1H) ,1.70-1.63 (overlap,5H) ,1.57-1.50 (m, 1H)
1.39-1.34 (m,4H) ,1.24 (s,3H) ,1.19-1.09 (m, 1H) ,0.91 (t,J=6.8Hz,3H) ,0.85(d,]=
6.8Hz,3H) ,0.67 (d,J=6.8Hz,3H) .'°C NMR (100MHz,CH,0D) :8, 166.9,166.9,152.4,
152.4,151.8,151.8,146.4,146.4,143.5,134.9,128.8,128.8,125.4,125.4,124.5,
124.5,121.7,121.7,118.0,118.0,115.9,115.9,44.3,39.0,36.1,32.6,31.8,31.3,29. 1,
23.5,23.5,23.5,22.0,16.8,14.4.EST-MS:m/z 587.75[M-H] .

(0049 75 i A S (1 4 B AU AL S B 5K X

OH
HO.

[0050] — O
HODiO
HO
(00511 Syzifall3
[0052] KR —EnfiTAE A& W3 & 7%, B AE DL AP 5K
[0053] 4S5t 5] 1 AL & ) b B i & W 3a, e ik AN AR, i) £ T 1k 4% IR SIe it 491 1
D ER2-5, 13 B R O K98 . Img, ML &3, B Ja — B 77 % 0H93.07%
[0054] L& 93 ARG EAR S P U0 5 .6 s, B0 40 T = 'H - NMR (400MHz , CD,0D) 8, 7.19
(s,4H) ,6.81(s,2H) ,5.07 (s,1H) ,3.47(d,J=10.5Hz,1H) ,2.65-2.61 (m,2H) ,2.04-1.99
(m,1H) ,1.83-1.71 (m,2H) ,1.68-1.64 (m,3H) ,1.58-1.49(s,1H) ,1.40-1.34 (m,4H) ,1.24
(s,3H),1.21-1.10 (m,1H) ,0.92 (t,J=6.6Hz,3H) ,0.86(d,J=6.8Hz,3H) ,0.68(d,J=
6.8Hz,3H) ."°C NMR(IOOMHZ,CH&OD):SC 167.1,167.1,151.8,151.8,146.6,146.6,146.6,
146.6,143.4,140.7,140.7,135.1,128.9,128.9,125.2,125.2,120.4,120.4,110.8,

110.8,110.8,110.8,44.3,39.0,36.2,32.6,31.8,31.3,29.2,23.6,23.6,23.5,22.0,
16.9,14.4 . EST-MS:m/z 619.65[M-H] .
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[0055] 44 HH A szt 451 75 B AL S ) 25 =00 -

oH
HO. OH

[0056] —3,

“xf

HO 1
[0057]  Sijitifs4
[0058] KR AT LE L A Al & ik, BEE DL R AP IR
[0059] BB . EZE T Bl 494a (8.00mmol) FlABE X B 2R R 25 (PPTS, 2.00mmol)
HINZIDCM (25mL) 1 FiHE , 4R J5 h0 ADHP (32.00mmol) , J5z S TR & W4 B I 8 — 74 , T FH A A
NaHCO, ¥V « 7K AN & ERIK AR KB » & — Ik, A LIS oK B IR AN T 14 , LSk 4, R ™
WYhiE R R A Bk (IE Sk : AR, AR FA 680 : 20) 4tk 15 24k & 44b (1. 22¢) ;
[0060]  BBR2.7E0°C, BAARY N Bk & 44b (1. 34mmol) AR ) (0.67mmol) I F
DCM (15mL) &3, 6 FE , FEAECMPT (1. 34mmo1) FIDMAP (1. 34mmol) 8 i 2 e MR &9, 4
PSS/ S 52 VR A DA I B RAR 0 B M ANNGHCO,, 7K A TR £ £ /K %, Bk
Na, SO, 45 , P ok e A< 448 , AH =473 i ke Fe A € (U Lt - TR, AR LE 752 25) 4l , 73 2]
A72mgt G5 W4c
[0061] HIR3.ZFE T, Kb EP4c (0.36mmol) FI%F B AL (PTSA,0.01mmol) A F
26mL F o, 5P S N A/INIE U I 4 5 o B 0 206 %6 HINaHCO, i AT, JF H 4R &
BEAEHL, A ALZ 53 3 F KRR £ K Be gk, B4 0 7KNa, SO, T , I s 2818, 79 31 e vl o ]
RS04 (204 . Omg , FZ % :92.25%) .
[0062] (L& AR RS ARG FE 4 P 7 8T , B 4n F : 'H NMR (400MHz , CD,0D) 8, 7.70
(d,7=8.3Hz,2H) ,7.66(s,2H) ,6.92(d,J=8.3Hz,2H) ,6.84(s,2H) ,5.14(s,1H) ,4.58 (s,
1H) ,4.53(s,1H) ,3.92(s,6H) ,3.53(d,J=10.4,1H) ,2.85-2.79 (m, 1H) ,2.65-2.61 (m, 2H) ,
1.73-1.62(m,6H) ,1.59(s,3H) ,1.38-1.34(m,4H) ,1.22(s,3H) ,0.92(t,J=6.9Hz,3H) ."°C
NMR (100MHz ,CH,0D) : 8. 166.6,166.6,153.6,153.6,151.5,151.5,149.1,148.9,148.9,
143.5,134.5,128.4,128.4,125.9,125.9,125.0,125.0,121.7,121.7,116.1,116.1,
114.1,114.1,111.7,56.5,47.3,40.0,36.1,32.5,31.8,31.1,30.0,23.6,23.5,20.2,
14.4,14.4.ESI-MS:m/z 613.70[M-H] .
[0063] 75 H A St 4 15 B 4k S P 4 M =R

OH

mco?
[0064] Sia
2pe
H3COI>i
0
HO

[0065]  Siiifs5
[0066]  KJsk —EfiTEMIML S YIS HIHI & % BAR LT AP B

9
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[0067] Sty 4 (AL S 4a B 9L S W05a , FE AL , 35 S ft 4] 4 7 (20 3R
1-3[97071% A3 2T PR YI T Img, RIDAAE S5, e Jm — 2077 50928 .87%

[0068] (L &5 IR RESLIR WS FEI AN P19 0BT /% , #cda 4n  « 'H NMR (400MHz, CD,0D) 8, 7.12
(s,4H) ,6.81(s,2H) ,5.08 (s, 1H) ,4.54 (s, 1H) ,4.50(s,1H) ,3.54(dd,J=10.4,1.5Hz, 1H) ,
2.91-2.84 (m,1H) ,2.64-2.60 (m,2H) ,2.13 (s,6H) ,1.72-1.56 (m,6H) ,1.55(s,3H) ,1.37-
1.33 (m,4H) ,1.18(s,3H) ,0.91 (t,J=6.9Hz,3H) .'°C NMR (100MHz,CH,0D) : 8, 166.9,
166.9,157.6,157.6,157.6,157.6,151.5,151.5,149.1,143.4,135.0,128.4,128.4,
128.2,124.7,119.2,119.2,119.2,119.2,111.8,109.0,109.0,109.0,109.0,47.2,40.0,
36.1,32.5,31.8,30.9,29.9,23.5,23.5,20.0,14.4,9.0,9.0.EST-MS:m/z 613.50[M-H] .
[0069] 45t A St 51 45 21 K AL 5 RO G50 5 °F

[0070] - O

[0071]  SEjiif56

[0072] KRR AT A& 61l & 7%, BFE DL R DI

[0073]  TEOC, &AM T, Bl &46a (0.38mmol) AR B %y (0. 19mmol) I A F|DCM
(5mL) VAT, Fi3E , FEECMPT (0. 38mmo1) FIDMAP (0. 38mmo1) I B [z iy &4, 1 £
SSELANIS 4 SOREICIEIIE 5 VR A ¢ FH L FINaHCO,, /K i R A 6 7K e ¢, Na, S0,
fg W4, B Je AR i (IR e : PN, AR LG, 95:5) 44075 2110 . 6mg 3l R4) , B
%m&%%m;iiiﬂ089/

[0074] AL &W6RIRLRESEIR I 1 %0HE 41 F - 'H NMR (400MHz,CDC1,) 8, 7.71(d,J=16.0Hz,

1H),7.64(s,1H),7.50(d,J 8.3Hz,1H),7.39(d,J 8.3Hz,1H) ,6.58 (s, 1H) ,6.54(d,J=
16.0Hz, 1H) ,6.47 (s, 1H) ,5.56 (br s,1H) ,4.63(s,1H) ,4.45(s,1H) ,3.54 (br s,1H) ,2.54-
2.50 (overlap,3H) ,2.23-2.17 (m,1H) ,2.08-2.03 (m,1H) ,1.81-1.70 (overlap,4H) ,1.61
(s,3H),1.59(s,3H) ,1.33-1.29 (m,4H) ,0.88 (t,J=6.9Hz,3H) .ESI-MS:m/z 511.25[M-
H] &

[0075] 1§ H AN St 49143 2 itk S g5 # =X F

Cl

Cl

[0076]

(00771 S5l 7
[0078] Rk —EiTEMIML S TR % BAE LT AP B
[0079]  RE st 6 (AL S W6a s oL & Ta, He WG A AL 2 IS Bl 6 1) 7%, 15
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#20. omg = (iR, BEANE YT, 77 % 0920.16% o

[0080] L& W7 IR TSR 1 (4 %045 401 F = 'H NMR (400MHz,CDC1,) 8, 7.76(d,J=16.0Hz,
1H) ,7.56(d,J=8.4Hz,2H) ,7.42(d,J=8.4Hz,2H) ,6.58 (s, 1H) ,6.55(d,J=16.0Hz, 1H) ,
6.47 (s,1H) ,5.56 (br s,1H) ,4.62(s,1H) ,4.45(s,1H) ,3.55 (br s,1H),2.53-2.49
(overlap,3H) ,2.22-2.19(m,1H) ,2.08-2.03 (m,1H) ,1.83-1.67 (overlap,4H) ,1.61 (s,
3H) ,1.59(s,3H) ,1.33-1.28(m,4H) ,0.88(t,J=6.9Hz,3H) .EST-MS:m/z 523.20[M+H] ",
[0081] 75 H A SLti 515 2] F4 S R i X F -

Br

[0082] ?
B O

[0083]  Sijiifi8

[0084] % FH AWt % FHBIBAR 1 4L 0,3 (Sul forhodamine B, SRB) kil & K bk — By i A= %ok
i 40 B ik (A549) o A L8 40 BBk (MDA-MB-231) , SR8 & Hofiit 250k (KBLKB-VIN) 1A F,
Ji g 40 B ik (MCE - 7) Fr) 01 R aX 250 % I B 25 )3k £ (half maximal inhibitory
concentration,IC,) ,Paclitaxel NPFHEZ% .

[0085]  EAKDZIRUNT :

[0086]  (1)RPMI 1640%%7=3LrhhnA25mM HEPES (4- (2-$2 2. %5) - 1-WRIE Z W FR) , 2mM 1-
BB , 10 % PORIERI G4 IE , L00IUH %2 2 , 100ng/mLAFE 5 25 10 . 25ug /mL P 1455 2B
(00871 (2) 4 fifd ()45 7 < 4 AN [R] 1 JifJed 2 B R R B IR BE 979K, 7E37°C, 5% CO, 15 7746
BE 7R

[0088]  (3) 244 M L 1] « Ko SIZ Jih 451 1 - 7 i) % 75 21 1) LM Ak & ) FH DMS O] £ 9 10mMF¥) fig %
s

[00891  (4) PR - 14 4 A B v ik FE 4 £1.8000- 2200044 At , Y82 i I\ 96 FLAR T , 45 AL
(100uL) , 7E37°C , 5% CO B T2 4 FH 1G9 5

[0090]  (5) N4 K525 0% (3) HIZGH 50 B I N 296 FL 1S FEMR H , 48 243K FEE 43 79 9 100uM, 10w
M, 1uM, 0. TuM, BEAN R FE i FE B 34T FL, BE 72 72h; S236 40 A2 e o HR 4 (U B 7= 0f0
dif) Fnzs A (RA R TR 5

[0091]  (6) kil : K A M B E AR E D BI0% M = o, ARG H0.04%
sulforhodamine B¥eth, FH10mM TrisHliAfss & 1 & H KGRk, I8 H 75 A Genb AT 1
ELx800J 51X 7E515nmAb il 81 56 FE (0D)

[0092]  HHAEAFIE 2K (%) = (S2362H0D- 25 [ 2H0D) / (i R 410D - 25 FH410D) X 100%

[0093] AR ¥ 241094 B - 4t i A KA ) 2 A f i 42, SRFEIC, o

[0094] KRR B AT A= 00T Fifr e 240 P ) 40 ) 4 FH L3R 1

[0095] & Lo bR vk P A FH M 4 SR

11
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CN 113173857 B 9/9 T
=tz ICso= SD (uM)
pe A549 MDA-MB-231 KB KB-VIN MCF-7
1 402820046  4975=0.098 4681=0.141 7366=0307  4077=0.138
2 4.675=0.007 5.046=0.059 4446=0.169 6.357=0.176 4701 +=0.150
3 5.041=0.003 7.387+0.071 5.154=0216 =>10 2.369+0.016
4 5.003=0.120 7.070+0.196 4520+0035 7.161=0.093 46410304
[0096] < 29570001  3.745+0.071 4193:0.174 4.930£0.063  4.200=0.047
6 11.380+1.760  12.030%0.705 00801001 150000503  14.040+0.578
7 9.783+0.259  8.518=0.033 8.141£0422 10.652=0522  11.053+1.306
SRETE,  8.969:0231  16.810=0.472 7.581+0285 7.699+0.006  14.7610.302
paclitaxel ~ 6.392x10°£0.59 7.422x103£0416x 5.145x10%: 137420072  7.650x10%2025
2x1073 103 0.110x103 3x107
[0097] 45 B3R, A A W1 - 554 5P 4 il R (A549,MDA-MB-231,KB,KB-VINFIMCE-7) 4

i L MR — B i Rp ol A S IS e Ve i O 2%, TC fEAE2. 96 -4 93uMZ [A] , L 546

ANTE KR B RIPUR S PEA =

12
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