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Application of Microwave Technique into Etherification of
10-Hydroxycamptothecin

Meng, Guangrong” Li, Jiajun” Zhang, Qian” Ma, Hongmei™?”
(“ Department of Medicinal Chemistry, School of Pharmacy, Fudan University, Shanghai 201203)
(® School of Pharmacy, East China University of Science & Technology, Shanghai 200237)

Abstract In an effort to reduce the cleavage of E lactone ring in camptothecin, microwave technique was applied in the eth-
erification of 10-hydroxycamptothecin. Compared with the conventional heating condition, microwave can truncate the reac-
tion time and improve the yield from 20%~30% to 50%~83% significantly. Furthermore, this reaction condition could be
used for reference in other relative reactions of camptothecins.

Keywords 10-hydroxycamptothecin; etherification; microwave technology

10-F25E B RS RAR S BT AR 2 —, 20 1 10-F8 3 5 W I LIRS A (] 1).
40 60 FARAK, T B IT J X 5 W ik (Camptothecin, CPT)
FAL BRI TAE, Wik A4 A S Pk
SIE LRI PUE R T, R Z R A 10-F 25
PR B2 PE B fE. 20 THAD 70 4FAR 10-F2 2 2 A% Bk
(HCPT) (il ARG 76 [ N T 4R, 1988 4E3RE L, &
BB B R IEA W) AR 25 H ok, SRR ERE 1 H
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S E S T LG RN R, O R sk AT, 254
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UL LA J5 WS D SR B BRI A1 - R RS BT
DL /D E R FEER S Sk 1 25 5 4 Fi] 2teloa 6l Figure 1 Design of amino acid-conjugates of camptothecin
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G, BRIEAAE T ERELSITIN, FEU BRI,
JE RE PR IR AE. B XTE A, BT 78 0 A s SR
7 et 280 S I R TR I A 012, e A5 B T 4 10-
FREE A BEAG = )(Eq. 1), &Y 1b 1 1d
T PSRBT, W, X 4 RGP
AU R REAT T IE.

K,CO3, DMSO, MW

50% ~ 83%

RX: a CHsl; b BrCH,CH,Br;

/"
OH O CFCH,CH,Br: d TSOCH,CH,OTSs

"
/ OH O

1aR = CHs
1b R = CH,CH,Br
1cR = CH2CH2F
1d R = CH,CH,0Ts

1 XIS
1.1 NE5RF

T 2B R RS XH-100B BRI Ak 25 ik
1%, TLC HIBCA T HiFvE 0.2 mm GF254 @m0 2 2 HT
TSR, 165 AT SGW X-4 B3k AN E ; "H NMR i
] Bruker-DPX 400 MHz % AR & (LA DMSO-dq
JEEF, L TMS A WAR); it H Agilent G1946D Jiitk
A . oA BT Sk 56 AR 00340 A i 8 [ = o A .
12 &
121 ®FIARF &

FREC 10-F23E 2008 50 mg T RUREAF, A 2
mL DMSO, 30 CHUFE, KK 3 £ &I /K ik
7 R BRI, AN 70 Cnddie sk, TLC K s B
BNV IEARTEA, VIR 2.5~24 h ANEE, W FHEA
A, FARAEIZR S, B R N IR M2 N E] 40 mL
UKK R, T RS VR S TEACKEL SRR P R S0 TR
EVEFERE, A EH[Silica Gel H, VELF: m( & W
%) - V(=35 : 1], SRR AR E 4.
122 R A AT %

1a, 1c fl 1d G 8% FREL 10-F2 25 Bk 50 mg T
10 mL 3 S S, I\ 2 mL DMSO Ui, #
YOI 3 f5 BT /K BB ERAN 7 (5 Bk, & Tk
ERACR. A EEE R T 600 W T 70 °C R KON 10 min,
HARAEI 2 S0, F R N2 NE] 40 mL oK/KH,
T YA 3 v O AR . L AT A R AT S B 4l
ft, TV RE A BT
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1b & e BB RS AL B R b, BBk
600 W 160 ‘C &M 5 min &, 515 & N, JGAEEAHL
HY (VAR L 2).

10- FF 420 3 = Bl (1a): IS0 83.12%/25.60% (1%
PRIHER): WO EAE, mp. 258~260 C (kLN
254~255 C); '"H NMR (DMSO-d, 400 MHz) J: 0.88 (t,
J=7.26 Hz, 3H, 18-CH;), 1.83~1.90 (m, 2H, 19-CH,),
3.92 (s, 3H, 10-OCHy), 5.19 (s, 2H, 5-CH,), 5.40 (s, 2H,
17-CH,), 6.48 (s, 1H, 20-OH), 7.24 (s, 1H, 14-CH), 7.45~
7.47 (m, 2H, 9-CH and 11-CH), 8.02 (d, J=9.89 Hz, 1H,
12-CH), 8.48 (s, 1H, 7-CH); ESI-MS m/z: 379.1 (M" +1).

10-2- ¥R Z % 3 ) B W Bk (ab): iR 52.75%/
31.80%(TUIIE/ L) A E4E, mp. 262~264 C
(SCHRAEPY 235~237 C); 'H NMR (DMSO-ds, 400
MHz) 6: 0.86 (t, J=7.24 Hz, 3H, 18-CHs), 1.79~1.89 (m,
2H, 19-CH,), 3.90 (t, J=5.28 Hz, 2H, Br-CH,), 4.49 (t,
J=5.28 Hz, 2H, 10-OCH,), 5.23 (s, 2H, 5-CH,), 5.40 (s,
2H, 17-CH,), 6.50 (s, 1H, 20-OH), 7.26 (s, 1H, 14-CH),
7.51 (dd, J=9.39, 2.74 Hz, 1H, 11-CH), 7.54 (d, J=2.74
Hz, 1H, 9-CH), 8.12 (d, J=9.39 Hz, 1H, 12-CH), 8.50 (s,
1H, 7-CH); ESI-MS m/z: 471.0 (M+H"), 473.0 M+
H'+2).

10-2- 4 & %0 ) = B Bk (1e): W % 57.06%/
19.70%(TeB /8 ). s EAK, mp. 139~143 C;
'H NMR (DMSO-d,, 400 MHz) : 0.86 (t, J=7.24 Hz, 3H,
18-CH;), 1.80~1.87 (m, 2H, 19-CH,), 4.36~4.45 (dm,
J=29.7 Hz, 2H, 10-O-CH,), 4.76~5.39 (dm, J=44.8 Hz,
2H, F-CH,), 5.21 (s, 2H, 5-CH,), 5.39 (s, 2H, 17-CH,),
6.51 (s, 1H, 20-OH), 7.25 (s, 1H, 14-CH), 7.48~7.52 (m,
2H, 9-CH and 11-CH), 8.04 (d, J=10.6 Hz, 1H, 12-CH),
8.41 (s, 1H, 7-CH); ESI-MS m/z: 411.1 (M"+1); HRMS
caled for C,H,FN,Os [M + H] "~ 411.1356, found
411.1336.

10-(2- 5% P40 I 4k 2 4600 ) B sk (1d): 26
49.76%/28.50%( T 8% 12/ ML), IR B A RURL, mup.
250~252 C; '"H NMR (DMSO-d,, 400 MHz) &: 0.88 (t,
J=7.24 Hz, 3H, 18-CH;), 1.82~1.89 (m, 2H, 19-CH,),
2.39 (s, 3H, 4-CH,), 4.36 (brs, 2H, SO5-CH,), 4.45 (brs,
2H, OCH,), 5.24 (s, 2H, 5-CH,), 5.42 (s, 2H, 17-CH,),
6.51 (brs, 1H, 20-OH), 7.28 (s, 1H, 14-CH), 7.36 (dd, J=
9.20, 2.54 Hz, 1H, 11-CH), 7.45 (s, 1H, 9-CH), 7.46 (d,
J=8.60 Hz, 2H, 3'-CH, 5'-CH), 7.83 (d, J=8.22 Hz, 2H,
2'-CH, 6'-CH), 8.04 (d, J=8.99 Hz, 1H, 12-CH), 8.48 (s,
1H, 7-CH); ESI-MS m/z: 563.2 (M" +1); HRMS calcd for
CaoHyN,O5S [M+H]" 563.1488, found 563.1456.
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PL10-F2FE S BB AE b B PE 2 64, R CCK-8 1%,
I3 AR 4 A 10-F2 5L S W HREEALAT A= 50 N 1 s s
i KB, AFFE40M HepG2 AV &5 I 4l iy €26
— 2 A AR () A KA A 2

O AR K M 40 1, FH 0.25%JBRR 1L, =5
LT NG TR RE A A FE R 40000 AN/mL, AR5 #ERH
AN 96 FLEFFEI, £R4L 100 pL. £RlLE 4 H DMSO i
B, W1 pL A 96 FLARUG 5 BA R BRBEMREE: 50000,
5000, 500, 50, 5 F1 0.5 nmol/L %5 6 2R S, BEANK
JEYIH 3 AL, BIPEX ECS SEAARI (1 ul) Zi i 5
(DMSO), Al B LA, 4 T8ePh 12 h ApdLiy
BEJG N2y, AL 1 pL(BH X ARG 2400 1 pL
DMSO). MZ5Ja s 37 C, 5% CO,, M ER 7
48 h, SRJGEEFLINA 10 pL CCK-8 ik 4k &85 5% 4 h.
BERRAAST I 24 FLAE 450 nm AW YGRE Auso. F2038: 410
B FE AN R (%) = (R 2L Ayso— 4R 204 Agso/ X 20
Aus0) X 100%, V] SPSS #A v B i i B2 (ICs0 W
*£1).

F1 LAY 1a~1d MRS #7557

Table 1 Cytotoxic activities of 1a~1d in vitro

B 16.05%, 41.03%F1 45.93%. MEERATLIE H, Xt
T 10-FREEE AN S R ORI SN, e R i
JEN 60 C. RN FATRZART 60 CHAF Nl
JSEIR ) FRIRIT ST, G5 R LS 60 °C, NI ] 5
min IR B (K 2).

R 2 AT AR EARES Y 1 B SONAREE IR A2

Table 2 Reaction temperature, time and yield to 1b with mi-
crowave catalysis

Entry  Temperature/'C Reaction time/min Yield/%
1 40 10 16.05
2 50 10 41.03
3 60 10 45.93
4 70 10 29.07
5 60 5 52.75
6 60 15 41.47
7 60 20 39.02

ICso/(umoleL™")

Compound
KB HepG2 C26
10-Hydroxycamptothecin ~ 1.670 0.605 0.058
1a 0.459 0.297 0.031
1b 6.656 0.544 0.079
1c 3.221 2.075 0.320
1d 1.309 0.713 0.172

2 H#RE5NE

B TALA W 1b A6, Tk 70 “C Y 10 min 544 F,
HoAlh 3 MEEDIE BCESE B, A 20%~
30% e A 50%~83%, JUILIE 10-FRJE Ao 5 Al
Le I BEAL s N, W T3 A 50%, AT Ui BHAHCE i 4
S5 A T A 200 R RN FASAE T ROV A A, 10-
FRILF ML B PR BRI IR AT R 2, T il Hh 4
S5 N S T RIS o S I IS, A 10-FR 3 =B 1)
Bk b S T —AMESEAT LI AE.

T 10-FR IS S IR SR RN, [RIRE A
T, R A A T O 4 J s N T), {HL s B
R 5 H UG N LTS, A Hr LR, AT
IR =) 10-(2-3R LA 8) F B (1b) 5 T ¥ IR
TEPER R, CERIZUAAE T 25 ) R AR LA S N 5 30
A%, Bk, FRATTHE— D IR R N B, RR T il ik
H 5300 40,50 L& 60 CHY N, 10 min J&, 4515V,
TLC B/ 5B AR R N 5E 4, 4 88 HAs i & Wies o
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LA 10- R B4 8 BRI, 20l T 4 Nk
A0 (K1 PR AT IR AR L BTG R (R 1), 1Cso 2t W
10 A7 IR 5 O RTZE DI AR A 55 10-F82k 24 AT
4 [T R AR TR . R, BURE AR
10- FHAERE SR B (1a) FEORG PRI 5 T 10-J8 L Bk, 171
PRRRBEK ) LRGP W PERS AR T B ). 3
—EIRGER A, AN SRR -DNA o AW
HMBRA A SN, N T 10-R0A7 £UA] BE H BER 4814
BUBUNIE ], KRAFREE AR T =0 LGP B,
e bt A IS AL P IS
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