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MBEZ S NRRFEEES  BKERERT fE H B
AM5-12 (MEHA-OZAFTHEMPET - BE¥FE
s EARBMERBEAABRESR - BResVER -

PREES -4 -HUERNERFPREEERZBNER
HEEY HRagwmBaRg EREBRKEAFTEDT e 8AEF
HEBARPREEEEL - BEAERR BHAS2Z E s
TWHZEARA T RMERTY BT EMH 5-12 T
(8 % £ H % 6-9 FIAARMEBESHR2GEAK  HAEBD
MM EROERE R RN RN HBREBEETES B
R E R ES R ED TS R kI A
AEFHEHE EMEETHMERENLE HE¥BAEA
7% 15 fL B oo

HEMESEEAWBHEN-Tris pH 7.8, M-Tris pH
8 7 W-M MW oH 10.0W R M-8 M & W pH 10.3 o R IEH
EOMMEY A HEBEERALEEAVIZREANT ¢

OH oH
0 O
{ O sl { vl
ey U i1y
o) . « 0 Z (
z o REEE® z o)
CHJOQ\ OCH, CH40 Q OCH,
0. OH
P(OH),
0
(VI)
(V)
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A AT ()

FTHEREERAGAEABHZIREARM -
Bl
1.3-:-0—%—?#—4.6—0-&52,;-0:.B—D—Mﬁ_ﬁ_
(I1la a .B8)c A EEEHREMNL007,031 RAA
e xEMNMLEDINBFENE - NHRE = R @ i3
BB 57:43 B ta © Rr (40% EtOAc/BH): 0.40 < *H

NMR (CDCls): & 7.39-7.27 (m, 10H), 5.14 (d, 0.5H,
§=3.7 Hz), 4.91-4.66 (m, 5.5H), 4.14 (dd, 0.5H,
Jj=5.0. 10.5 Hz), 4.09 (dd, 0.5H, J=5.0, 10.3 Hz),
3 94-3.88 (m, 1H), 3.66 (t, 0.5H, J=9.0 Hz),
3 56-3.25 (m, 3.5H), 3.10 (bs, 1H, MERKBHE
OH). 1.36 (d. 3H, J=5.0 Hz) e *2C NNR (CDCls):
5 128.53, 128.42, 128.31, 128.09, 127.95, 127.83,
127.63, 99.50, 97.72, 92.12, 82.94, 81.44, 81.08,
80.89, 79.31, 78.33, 75.23, 75.12, 74.98, 73.81,
68.53, 68.22, 66.22, 82.48, 20.43°
B2

0 3-— -Q-F ¥ -4,6-0-WZ % -8 -D-HMENEE B
(I1la B ) e B ERBESYIITa a .8 (TR )E K250
EAEEREDL - MASKE (125 FH) THBREREIRE
dE - BWERAEMEH HULBRER MABRFRHADEE
?ﬁ-%iﬁIm)\ﬁﬁjﬁiﬂinﬁﬂfiﬁﬁ&‘E&o?faﬁqJﬂ?mEl
BRERSSE  HEFAARBIAMKERZ L ° LW EE
FAHGEME S} (Buchner funneD P K BB E &K - F &
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EEREEREY KaoBERIII S RERRREZE
(20 mm Hg) FE M o *H NMR (CDCis): 8§ 7.37-7.27 (m,
10H), 4.90-4.69 (m, 6H), 4.14 (dd, 1H, J=4.9,
10.4 Hz), 3.66 (¢, 1H, J=9.0 Hz), 3.54 (t, 1H,
j=10.2 Hz), 3.45 (t, 1H, J=9.3 Hz). 3.37-3.27 (m,
2H), 3.23 (d, 1H, J=5.5 Hz, o EK B OH), 1.36
(d, 3H, J=5.1 Hz) e *3C NMR (€DCIls): 3 128.42,
128.29, 128.11, 127.93, 127.82, 127.863, 99.45,
97.71, 82.93, 81.06, 80.88, 75.22, 74.96, 68.21,

66.21, 20.39°

A'-F BB -4-F% B
Et R =8 EEBEESARE e BEH

o RNAD c EHMEATMAL - EREZROE

#£ (1-25.00% » 62. 458 B H) E#®KZ KB (3678 H -
017 ) - BREERASIE-10C - MAMPEMLR(30.1%
o, 312. 25 B H )L K BERRE-10T o BMUEHERS
ﬁﬁMAN.N-:EWEZEQZ.&l%ﬂ' » 131. 15 ® H)
o — M OA M H N, N-Z & B WL BE (0.763% - 6.25% B H )
RIS M E R A B R T B (20,008 A
G0.55E B H) c BEEREMMMER — 2R MR
EBABAABRREFEE-10T cMEEBESYR-10CT X
3T W o PR EREMYBEREBHIPLOE R -
A0.5 M KH=P0a (ISOBFA VEMABBAREER o &S
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9 H EtOAc (1x 350% F )R W > hig B AKER (2x 100%
) c M ERMEE NSO RAERETTREERRD
150 B F o WA 2-7 B (500 HA ) o REZYBHREMN
(2008 ) BN B WMER - MA2-WHE (500%FHA)
R R ETPBRKR P50 BEFER BE®E WMA2-AE
250 ) LEBREAYNBREOREEFAEARER -
MERBBRANEER  RAEADEICELINE - % B8
EER AA2-AEAERK_-XRRERZESP (40T » 20 un
He)® W& - 8 %) 37.15 g (90.10% ) o HPLC R« Re (109%
MeOH/CHzC12): 0.86 0 *H NHR (CDCls): 5 7.371-7.28
(m, 10H), 6.81 (s, 1H), 6.39 (s, 1H), 8.30 (s,
9B), 5.90 (dd, 2H, J=1.0, 12.7 (Hz), 5.28-5.14
(m, 4 H), 4.71 (d, 1H, J=3.4 Hz), 4.53 (d, 1H,
J=5.1 Hz), 4.25 (dd, 1H, J=8.7, 10.7 Hz), 3.63
(s, 6H), 3.27 (dd, 1K, J=5.2, 14.1 Hz), 2.71-2.61
(w, 1H) o 13C NMR (CDCls): & 175.27, 151.15,
151.11, 148.22, 147.32, 137.28, 136.04, 135.914,
132.19, 131.35, 128.43, 128.30, 128.26, 127.69,
127.64, 110.13, 109.32, 107.66, 101.45, 69.62,
69.53, 69.46, 87.75, 66.17, 56.06, 43.18, 40.39,

38.47 °

-25-

ASER A AR T RABERE ( CNS ) AdLE (210X 29704 )

(3 - o kot B N Bl R R S )

ad.
e e i — — — — i — — — ——— ki — ——
N ;

. et

— —— — A — — ——— —— A — — — — ——

e



FRT R Op e 3B R -

420687

A7
B7

&~ AR (23)

ZBEHPBS) ° cRBEERBAEEH  PRENAONZ
ﬁﬂtﬁ?ﬁmZZSQ%:ﬁiﬂlEﬁH‘Pﬂﬂ}\F—ﬁ5F¥-4-E
%F&'ﬁ#—fl’-iﬁﬁ—i’fﬁﬁ(lla’l.OO?E*l.Bl!ﬂE)
WM AAS T OB (1/16° A R (2.03) - 2,3-=-0-% % -4,
6-0-F Z HE-a .8 -D- WE M (1I]a a ,B , 85:15
0.702% » 1.817% & H) &ﬁ*&ﬁ(l0.0ﬁﬂ')c’ﬂﬂﬁﬁ
BBEEEHY  REAHEWE -200 H2 SAEH/BMA=
ﬁfhﬂZﬂ{b%(O.Soﬁﬁ-4.08§EE)°H§EL5€E€@J
BEHE -200F80 @& - W ABFs gaso Mo B EMME
i“ﬂﬁODH)\ﬂ:tﬂE(B.N!}P'64.7§§E)°ﬁﬁi—??§ifﬁﬁ
ZE@ > RE ACHC1 (108 F) AU -KOoGEREME
 ABERABREGROEE c BEBRMI% HCI (T%® #
) KM REBAKEACICl: (10EH) Xl -o-BEHZ
EmEBA K (TEF) &WEKKEBCH01 BRI
S zHEMEREMB®MDNaCI (TEHA) LW - KERE
&%NazSOI;Q!&E‘{B’QﬁQ*ﬂﬁEB%/ﬁ%ﬂﬂ#ﬂ!ﬂﬁ
¥y > HPLCH == [Va B8 M 1Va a Z A T71.6:28.4° &M
R TERCI2CL: (10EF) o M A B B (908 Ft) o —
E@ﬁﬁﬂﬂﬂ:ﬁ&ioﬂ%iﬁi&ﬁéﬂ#??ﬂﬂﬁ@ﬁ'Bﬁlﬂsﬁﬂ
ﬁﬂfﬂﬂﬁﬁﬁ'?fﬁ%ﬁﬁﬁﬂiwiﬂﬁmol&%lgﬁﬂﬁﬁﬂ
M%%%O%?&%%%@ﬁi?ﬁ*ﬁ]ﬁ?ﬁfﬂﬁ#S'J\Iﬁo
e oA ERE A EERRAR SR - KEMWIVa B &R
22 o (40°C » 20 nm Hg) % MR - 8 % 0.830 % (53.3% ) °
Re (509 EtOAc2¥): 0.360° *H NMR (CDC1s): &
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7.38-7.18 (m, 18H), 7.00-6.98 (n, 2K), 6.82 (s,
1H), 6.54 (s,1 H), 6.25 (s, 2H), 5.97-5.89 (dd,
oy, J=1.0, 26.7 Hz), 5.29-5.18 (m, 4H), 4.89-4.85
(m, 2H), 4.77-4.71 (m, 3H), 4.60-4.49 (w, 3H),
4.39 (t, 1, J=10.2 Hz), 4.23 (¢, 1H, J=8.2 Hz),
4.16 (dd, 1H, J=4.9, 10.4 Hz), 3.63 (s, BH), 3.55
(t, 1H, J=10.2 Hz), 3.45-3.34 (n, 2H), 3.32-3.21
(m. 2H), 2.89-2.80 (m, 1H), 1.38 (d, 34, J=5.0
Hz) o 13C NMR (CDCls): & 174.74, 151.20, 148.72,
147.17, 138.48, 137.75, 137.0, 136.3, 136.2,
132.02, 128.82, 128.42, 128.30, 128.21, 128.07,
127.87, 127.70, 127.67, 110.72, 109.18, 107.73,
102.32, 101.60, 99.55, 81.66, 80.95, 75.40,
75 .06, 73.45, 69.45, 68.19, 67.87, 65.97, 43.87,
41.22, 37.48, 20.40-

C-1"-0 EMBIVaBEERY  —LRYWENEHIVS
FEESHEP (IVE :IVa = 13.7:86.3) °

B R MDD

4—(2.3-:—0—%%-4.6-045Zai-ﬁ~D—ﬁfﬁﬁﬁﬂ)~
A -E R R -4-BROBE-L BB -FE IV 8) (&=
Kz P@oS) ° ERmBEMRE . BEH —FEER
NoA DO 2 B8 E®=250 EACEEERBEPTM AL
fﬁi-é-ﬁ%iﬁﬁ#%‘-ﬂﬁ:“fﬂﬁ(IIav14.2953%'
21.57§;EE)'%ﬁtlﬂﬁj'?ﬁ(1/16"4\}1.)(28.6%) ’
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9 3-= -0-% % -4,6-0-W 2z ¥-a,8-D- WEE(Illa a
B » 10.0% » 25 .83E H H) BREAK1.2-ZH Z % (143%
) cREAREZRALES RRAEAER -20C - B =
ﬁibm‘/_’,ﬁﬂ:%(?.lsﬁﬁ-58.24%%E) B10EER
mMA - BREBEDRFE ~20C BE18/NHE o TN OA MR
(5.235%-64.7%§E)&miﬁ%%&n§ﬁnaﬁéoﬁ
pREBGBEAKREZER - BACH2CIz (200 YW1} - R
W B EN e BEBM3I% HCI (100 #) - K (100%
) REEMNaCIE & (1008 7)) BRGER FRANEE
NazSOAﬁﬁﬂﬁﬁigqﬂiﬂﬁlﬁﬁ%moBSﬁ#TZm)\iﬁ
B*JW'QE(ISOOEEFHOaiﬁé%?—%&lﬁﬁ?ﬂﬂtﬁﬁgmol&
%E%@iﬂﬁﬁ?ﬁﬁ'ﬁ&#ﬁ:iﬂo%ﬁﬂa BERZEW
(409 » 20 nmn Hg) % MR » 8 2 8.86% (39.8% ) °

C-1"-a BEHBIVa a R - S HMEEYIVa S HEBR®
=Fcﬁiﬂlﬁﬁﬂﬁﬁﬁ%ﬁiﬁﬂﬂ%%ﬁﬁ/ﬁﬂﬁlﬁilﬂto
IVB%%%&@E%ZB=atb%54=460ﬁ§5ﬁ%2%§
% %810 o 4-(2,3-=-0-F¥ ¥ -4,6-0-% Z ¥ -a-D- W
@ﬁﬁi)-tl'-fFfli-tt-ﬁiﬁﬁﬁ%‘-ﬁ&:’fﬁﬁ
(1Va a): Re (509 EtOAc/B ¥ ): 0.31¢< *H NMR
(CDCla): & 7.38-7.21 (m, 20H), 6.87 (s, 1H), 6.26
(s. 2H), 5.95 (d, 2H, J=5.8 Hz), 5.29-5.18 (m,
aW) . 4.87 (dd, 3H, J=2.3, 11,1 Hz), 4.79-4.74 (m,
oW). 4.68-4.58 (m, 4H), 4.11 (t, 14, J=7.9 Hz),
3 95 (q. 1M, J=10.6 Hz), 3.86 (t, 1H, J=9.2 Hz),
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3.63 (s, 6H), 3.51 f(dd, 1M, J=3.6, 9.4 Hz), 3.45
(d, 18, J=7.2 Hz), 3.45-3.35 (m, 3H), 2.82-2.75

5 174.91, 151.22, 151.18, 148.44, 147.02,
138.56, 137.83, 137.05, 136.27, 136.18, 132.19,
129.27, 128.59, 128.45, 128.34, 128.24, 128.12,
127.96, 127.89, 127.72, 127.69, 110.44, 109.81,
107.85, 101.61, 101.08, 99.59, 82.07, 79.386,
78.59, 76.76, 75.09, 74.69, 69.52, 69.46, 69.41,
68.18, 67.04, 82.95, 56.15, 43.82, 41.10, 38.41,
20.40 °

BEMEMAO

e 5?ﬁmkzﬁ’fhﬂaﬁ{h%(0.50!ﬁ » 4. 1% B® H)

_zg_

(n, 1), 1.32 (d, 3H, J=5.0 Hz) e *3C NMR (CDCls):

ﬁiﬁm{ﬂﬁﬁﬁlﬂlﬁlﬁ‘lb‘(gﬁ*ﬁﬁﬁé&%%ﬁfﬁ o
Iﬁ?ﬂ’ﬁﬁﬁfzmﬁﬁzﬁﬁﬁﬁﬁﬁi R PR R
BN & A °11!1]\4’-%@5-4-%%8#%-4'-‘#&:%
B (1.002% 1.51%%E)&2.3-0-’ﬁ‘§-4.6—0—35Z-%ﬁ
Wi & M (11a 85:15 B8 ta 0.702% » 1.31E BB ) K

BRAREKZHEOQ0.0EHA) RpBBEBRAME -40T

B BB 40T THREA B HPLCE R - X B EBH
L mEYHOH o6 & FRm AR (EH) KM
ETRRSBEARE-30T M EAMETERIROCT
ﬁ?ﬁl?d\ﬂ#*’l&?ﬁﬂmﬁ#lﬂlﬁﬁ R A EREEE
. J ﬁEEO.QBGSﬁ(BZ.O%)IVa 8 » HI% 100% o
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W 7

BESES -4 -BWE () MA%E/ B 509 m
(314% 73 ) mE 4-(2,3-7 -0-%%-4,5-0-352.%*:3'0-
REHERE) -4 £ B - BBAEE -4 B o=
(Iva 8 » 7088 W I B 50/50 MeOH/THF 50Z2HA )2 ®m
"HEESHRERRA0-50 psigl BT E 36 4B e
HWR B IR R HeORBE M o M6 MW 7 H % % (40-60C » gy
RE)RABEMRBE- 10K o MAEKZ B 5085 ) &
CHBHBRRBES-0BH o BRMAZ B (258 #) g
HEBRBE OB, - MAPKRERS 4 W o E = 2
REDZHMTE R0 BB 28O 500 1230-60 45 5
AEE15-200 © BHEI5-200 THI0H 6 B s &
BRRFST Z 8 (5-108 7 )% M o 1 B 8 R 25400 T &
RAZER < BHII BR (1T 8% ) FRERSE -1 -2
B ZMEE D (V) . R BHPLON & MK 090, 20 B 9% o

- Y
BHE®E"s (V) : REHMET  Berrexms-

A'-BRBBZEESY (V 410 R)BE 1.0 U Tris 48
FRB.OZEA)P » 1 N NaOH KrHE 8.1 HEBE3.7
CHBERBAEINT o WA BB (Signa, catalog
#P6774) mﬁﬁﬂilliﬂﬂ(ZEﬁ(z.Oﬁﬂ- * 200 HE iy / BH
) c FEI0ODEN - B cHERMMAL L NaOHE

PRIEME FH 8.4 Z 8.8 ZEE®X ° R B HBUPLCIB B - 3
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W PSEAHE (BVZ LR PHCE ISR ME R RS (ETOPOSIDE) 2 Wik )

FHEEBHBEBL 2P E --RREBE-4-H#R
- R M2,3-=-0-¥%-4,6-0-HZ2%¥-a,B8-D- BKWMEY
HEMESH PRS-  BABREAETNN BHEFTE
EH > PHOEARNMBEAFRTYALSERENAREM
ERRZHPERE  BHABRMZC-1"-8-B - FERHW
EHELCABBR  JEEFNERRKYEARANE - &
B _EMAT PREYBANBEANMBEREU[AR

FeES -

ECHBHL (BALLM . wppocEss OF PREPARING ETOPOSIDE PHOSPHATE AND)
ETOPOSIDE"

Etoposide phosphate is prepared by coupling dibenzyl
4'—demethyl—4-epipodophyllotoxin—4'-phosphate with 2,3~
di-o—benzy1~4,G—O-ethylidene-a,ﬁ—D-glucopyranose in a
solvent -and subsequently removing the '
protecting groups. The tetra-benzyl protected etopcside
phosphaﬁe is recrystallized from methanol or directly

crystallized from acetonitrile by adding methanol to

.yield substantially the pure c-1"-8 form. The benzyl

protecting groups are simultaneously removed by
hydrogenation to produce etoposide phosphate in high
yields. In a further embodiment, etoposide phosphate is
treated with a phosphatase enzyme to yield etoposide.
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AA) BB X o
HEBEFREAEEISE . B2 5 X9 3 mEEEs
(Cla B=ZRBHINN'- —REEZH LUERBEBLE
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