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Abstract: € naturally occurring alkaloids, camptomecm and mappicine
kaetone were convarted tn racemic ma nni atata vhisrh wraa
ASiLUuv A2 2™ vuwmvyviwtva v PGVl ia yyl.\.«l.llu acetate winicin wao

enantioselectively hydrolyzed to (S)- and (R)-mappicines in high optical
purity using baker's yeast and a lipase, Amano PS. Treatment of the racemic
acetate with baker's yeast afforded (S)-mappicine while with Amano PS
yielded (R)-mappicine. 9- Methoxycamptothecm and 9-methoxymappicine

ketone underwent similar conversion to (S)- and (R)-9-methxymappicines.
© 1999 Elsevier Science Ltd. All rights reserved.

Indian Nothapodytes foetida (Wight) Sleumer (Icacinaceae) (formerly, Mappia
foetida Miers) has been found to contain dlfferent bioactive constituents including
camptothecm (1)** and 9-methoxycamptothecin (2),”"* two potent antitumour agents, and
mappicine ketone (3),> an antiviral lead compound. The same plant proauces 9-

thovvmannicineg Loatane (4) 5 (< manpicine (&N6.7 L1 oy 9.methoxvmappicine .
mcxuuz&yuxappu.,xuc K€L ), (o)-i appuduc (J) anda (oj)- CLllUAyllld.pplblllC \u) in

-m
ir interesting chemical structures and imnortant bioloogical
1T po ogical

ields. nteresting structures

properties, the synthesis and transformations of camptothecins as well as of mappicine
ketone and mappicines have been undertaken in recent years. In continuation of our
current investigation on camptothecins®>" 8 we have developed a simple and efficient
conversion of such compounds to (§)-and (R)-mappicines and their analogues. (R)-
mappicine (10) has not yet been reported from a naturai source. However, (§)- and (R)-
mappicines and their analogues may be utilized for bloevaluauon and their bioactivity
may be compared. Only one method has so far been reported® for the transformation of
camptothecin (1) to (S)-mappicine (5) but no method has yet been known for the
preparation of (R)-mappicine from camptothecin. Here we report the enantioselective

synthesis of (§)-and (R)-mappicines and their analogues from camptothecins.
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mappicines via mappwme ketone 3 whxch was prepared’ by microwave irradiation of 1.
The irradiation time was short (7 min) and the yield of the product (3) was very high
(96%). Naturally occurring mappicine ketone could also be directly used. Sodium
borohydnde reduction of 3 afforded a racemic alconm (7) whose Spectral properties
were found to be identical to those of naturally occurring mappicine.” " ""“‘ylatwu of
the racemic alcohol with acetic anhydride and pyridine yielded a racemic acctate 8

which was enantioselectively hydrolyzed using baker's yeast or a lipase Amano PS.

During our present study camptothecin (1) was converted to (S)- and (R)-

0040-4020/99/3% - see front matter © 1999 Elsevier Science Ltd. All rights reserved.
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Treatment of 8 with beaker's yeast afforded (S)-mappicine (5) (yield 48%) in high
optical pur1ty° 7.8 ([oc]”p -12.03 (¢ 0.73, CHCI3-MeOH, 1:1), ee 97%). The unchanged
(R)-mappicine acetate (9) was next hydrolyzed chemlcally by refluxing with 10%

aqueous potassium carbonate solution to give (R)-mappicine (10) (yield 48% from 8;

(Ia]*’p +12.05 (c 0.58, CHCI5-MeOH, 1:1), ee 97%). Hvdrolysis of 8 with the ac
\L8)] D Ti4.v2 s} NSLANAI3TIVIVA/KL, 1.1 ), CW T/ /Gy, Alyulul_yblb 01 o Wit ine upabc
a

{c
Amano PS in phospha ffer ave different result. The product w
identified as (R)-mappicine (10) (Vleld 47% f(xl p +11.41 (¢ 0.82, CHCl13-MeOH, 1:1),
ee 92%). The unchanged (S)-mappicine acetate (11) was then hydrolyzed chemically to
(S)-mappicine (5) (yield 47% from 8, [a]*’p -11.40 (¢ 0.72, CHCI;-MeOH,1:1), ee
92%). The structures and configuration of both the products 5 andl() were established by
comparison of mglr optical and spectral properties to those of the naturally occurring

(Q\.mannicine
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) v) .
L.[lo R=R'=H L..Es R=R'=H
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(vi) lipase Amano PS, phosphate buffer (pH 7.2), THF, 72h.

9-Methoxycamptothecin (2) and 9-methoxymappicine ketone (4) were also
transformed to (S)-and (R)-9-methoxymappicines (6 and 12 respectively) by a similar
method as described above. 9-Methoxymappicine ketone (4) was prepared’ by microwave

irradiation of the first compound 2 or the naturally occurring 4’ was directly utilized for
transformation. The compound 4 was reduced with sodium borohydride to produce a
racemic alcoho! 13, which on acetylation afforded racemic 9-methoxymappicine acetate
(14). The last compound was enantioselectively hydrolyzed by baker's yeast to (5)-9-
methoxymappicine (6)79 (vield 47%, [a]*’p -9.17 (¢ 0.52, CHCI3-MeOH, 1:1), ee 95%)

and by Amano PS to (R)-9-methoxymappicine (12) (yield 45%, [a]zsp +8.40 (¢ 0.78,
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CHCIl3-MeOH, 1:1),ee 87%). The unchanged 9-methoxymappicine acetate (15) in the
first case was hydrolyzed by 10% aqueous K>COj solution to (R)-9-methoxymappicine
(12) and the unchanged acetate (16) in the second case to (S)-9- methoxymapp1c1ne (6).

The optical and speciral pr ope rties of 6 and 12 were compared to those of naturally
NnMrArCNNTrYrYINGS (('\=0=me‘\“ ‘mﬂ““!l" mo 7 9
UU\Jullllls \U] PSSR TR DR PN Jllla}ll.ll\« kW .

In summary, we ha ve developed for the first time a mmn]e useful and efficient

w282 4QliQ CIiIRICAAN

mappicines simultaneously in high optical purity. Enantioselective hydroly51s of the
intermediate racemic acetate of mappicine by using two different biocatalysts, baker's
yeast and the lipase Amano PS has been empioyed to get the desired enantiomers. The
method is suitable for the transformation of other uaturauy Ubbul’l’lng camp[otnmns 7,10 to
their corresponding (S8)- and (R)-mappicines analogues which may be utilized for
bioevaluation.

EXPERIMENTAL

M.p.s were measured in a Buchi-510 apparatus and are uncorrected. Spectra were
recorded with the following instruments: UV, Shimadzu 240 spectrophotometer; IR,
Nicolet 740 FTIR spectrophotometer; 'H NMR, Varian Gemini 200 MHz and MS, VG
Micromass 7070H (70 eV). Optical rotations were determined with a Jasco DIP 360
digital polanmeter Column chromatography was performed on silica gel (BDH, 100-200

miach) and TT O 1 slsna aal M Tih o Aatamntad smAdae TTYT 1. lse oA PO
lllcbll} ailu 1 L\o Wllll Blllba ECI J. 1 llC DPULD WCIU UCLTLLIOU Uuiituvil Uy llglll alid l. 1 dll
iodine chamber

Microwave irradiation of camptothecin (1)

Camptothecin (1, 500 mg) was taken in an Erlenmeyer flask and placed in an
alumina bath inside a commercial microwave oven (BPL BMO 700T). The compound was
irradiated at full power (466 watt) for 7 min. The reaction mixture was removed from the

g 20} MYT Y

oven and cooled to room tempe“a‘ure Ihe mixture was shaken with CHCI; (30 ml) and

‘p;]fnpnr‘ T}\ﬂ "‘;I"‘ﬂfn Xira o roancrontr f‘ ‘)“A ““f‘F'ﬂA k" ﬁnl“m“ s "f\m')fﬂf\‘"ﬂ'\k‘? MnAvrar
filtered. The filtrate was concentrat and yul‘ll\au oY <oiumn Caromaiggrapny oOver

silica gel using EtOAc as eluent yield mappicine ketone (3, 420 mg, 96%) as a pale
yellow solid, m.p. 214-215°C (CHC13) [1it.!! 210 15°c (CHCI3)]; IR. 1694, 1653, 1596
cm™'; '"H NMR (CDCl;): & 8.37 (1H,s, H-7), 8.18 (1H, dd, J = 8.6, 1.4Hz, H-12), 7.91
(1H, dd, J = 8.6, 1.4Hz, H-9), 7.82 (1H, dd, J] = 8.6, 1.4Hz, H-11), 7.63 (1H, dt, J = 8.6,
1.4Hz, H-10), 7.22 (lH, s, H- 14) 5.29 (2H, s, H,-5), 2.89 (2H, q, J = 7.0Hz, H,-19),
2.30 (3H, s, Me-17), 1.28 (3H t, ] = 7.0Hz, Me- 18) MS m/z (%) 304 (M* 22) 289 (7)
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Mzcrowave trradtatmn of 9- methoxycamptothecm (2)
9-Methoxycamptothcin (2, 500 mg) was also irradiated under microwave
irradiation for 7 min following the method described above to produce 9-

PPN -a

methxymappicine ketone (4, 414 mg, 94%) as a pale yeilow solid, m.p. 236-237°C
(CHCIl3) [lit.'' 235-238°C (CHCl;)] 91, 1652, 1590 cm™; '"H NMR (CDCl3): &

3
g 76 (1H g H_7) 7.80-7.62 nd H.12Y 721 (1H ¢ -14Y. 6,92 (1H, 44, ]
O0./0 111,05, 1177}, 71.0U"7.VUL M TIT 2L J, 1 e&d 111y Oy X 157/, vaLi, B, v

2U m 1 4

(2H, m, H-11 1-14
= 6.0, 2.5Hz), 5.24 (2H, s, H;-5), 4 06 (3H, s, -OMe), 2.90 (2H, q, J = 7.0Hz, H,-19),
2.28 (3H, s, Me-17), 1.27 (3H, t, J = 7.0Hz, Me 18); MS: m/z (%) 334 (M™, 100), 319
(42), 279 (44), 234 (12), 207 (IO) Found, C: 71.78; H: 5.42; N: 8.30. CyoHsN203
requires C: 71.84; H: 5.43; N: 8.38%. A dlrect comparlson of the compound with an

authentic sample of 9- methxymapplcme ketone® confirmed the structure of the former.
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Reduction Oj mapptctne ketone (.)/ with NaBH,
Mannpicine ketone (3, 400 mg) was dissolved in MeOH (20 mh) and QOOlEjd in ICQY
y}ll\.{lll\t N LW il W \J, TV 1ikg ) Ve wMADo L8 I
The solution was treated with NaBH,; (200 mg) in small portions. The xture was kep
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overnight. MeOH was removed under reduced pressure and water (40 ml) was added to
the reaction mixture. The mixture was extracted with EtOAc (3x30 ml). The extract was
concentrated and purified by column chromatography using EtOAc as eluent to afford

A n..’-

racemic mappicine (7, 364 mg, 91%) as a pale yellow solid, m.p. .148 249°C (MeOH),
125 . 4 0 (o DT CUCOI _MaOLW 1.1Y. ID. A48T 1££4E8 1£00 ~on 1oy NIAAD T

9] D I v (€ v./V, Liiviz-Mmeévurn, 1:1), 1IN 345/, 10005, 10UU cm’ , N INMRKR (LUL13-
CD;0D): & 8.38 (1H, s -7y, .12 (1H. dd = Q 1.4Hz H_12) 788 (14 dd 1 =g ¢
S~ XA g U T U0 Ak, Ty AATT Jy Vel 141y MU, v U, 1.7liLy LT84y, /.00 111, UU, J 0.0,
1.4Hz, H-9), 7.77 (1H, dt, J = 8.5, 1.4Hz, H-11). 7.63-7.54 (2H, m, H-10 and H-14),
5.23 (2H, s, H»-5), 4.86 (1H, t, J] = 6.5Hz, H-20), 2.22 (3H, s, Me 17), 1.86-1.60) (2H,

m, H;-19), 1.03 (3H, t, J = 7. OHz Me-18); MS: m/z (%) 306(M™, 43), 291(12), 277(38),
248(23), 219(18), 191(5), 167(12), 140(17). Found, C: 74.68; H: 5.76; N: 9.22.
CigH1gN20, requires C: 74.49; H: 5.92; N: 9.14%. The structure of the product 7 was
established from its spectral properties as well as by direct comparison with an authentic
qamn]e of (Q\ mnnrnmne

Reductwn of 9- methoxymap_picine ketone (4) with NaBH,

9-Methoxymappicine ketone (4, 400 mg) dissolved in MeOH (20 ml) was reduced
with NaBH4 (200 mg) following the method described above to form racemic 9-
methoxymapplclne (13, 360 mg, 90%) as a pale yellow solid, m.p. 247-248°C (MeOH),

[@]*p + 0 (¢ 0.67, CHCI;-MeOH, 1 1), IR: 3446 1650, 1577 em™’; '"H NMR (CDCl;-
.68 (2H, m, H-11 and H-12), 7.67
I's
{

nnnnn ?
o BB | 1Y &N 7 r1r Y —

CD30D): 6 8.

(1H, S,H14 }1 Zri, 8, ri2-J3}, ‘fll\lrl dd J=
7.5, 5.5Hz, H-20), 2.15 (311 s, Me-17), 1. 72 1 58 (2H m, H;-19), 0.98 (3H, t,J = 7.0H
Me-18); MS: m/z(%) 336(M™, 10), 319(6), 256(8), 239(5), 213(8), 193(7). Found, C
71.38; H: 5.87; N: 8.47. Cy0H20N20; requires C: 71.41; H: 5.99; N: 833%. The
structure of 13 was established from its spectroscopic data as well as by direct
comparison with an authentic sample of 9-methoxymappicine.’

Acetylation of racemzc mapptcme (7)

ThA vracamisr mannicin a (7 TND vmaoa) araticr anhudridas (90 1) and ridina 1 1)
J.U iavsliiiy ulayyxt.uuu \l, UV 1115} aveilv allll]ullub \LU lllll allug P)".lulllc \l llll}
were added. The mixture was kept overnight. This was poured on water (50 ml) and
extracted with EtOAc (3x50 ml) The extract was washed with water (3x50 ml),

concentrated and purified by column chromatography using EtOAc as eluent to obtain
the acetylated product 8 (282 mg, 83%) as a viscous mass, [a]*’p £ 0 (¢ 0.57, CHCl3);
IR: 1733, 1655, 1598 ¢cm-1;, '"H NMR (CDCl3): 4 8.29 (1H, s, H-7). 8.19 (1H, dd, J = 8.5,

1.5Hz, H-12), 7.85 (1H, dd, J = 8.5, i.5Hz, H-9), 7.78 (1H, dt, J=8.5, 1.5Hz, H-11), 7.61

(1H, dd, J = 8.5, 1.5Hz, H-10), 7.29 (1H, s, H-14), 5.86 (1H, dd, J=7.5, 5.5Hz, H-20),

5.20 (2H, s, H;-5), 2.32 (3H, s, -OAc), 2.18 (3H, s, Me-17), 2 m 1.78 (2H, m, H»-19),

1.02 (3H, t, J = 7.0Hz, Me 18); MS: m/z (%) 348(M™, 35), 305(14), 288(100), 273(73),

290(18). Found, C: 72.36; H: 5.68; N: 8.18. C21H;9N,0; requires C: 72.40, H: 5.79; N:

8.04%.

Acetylation of racemic 9- methoxymapp ine (13)
3

Racemic 9- metnoxymapplcme (13, 300 mg) was acetylated with acetic anhydride
AN 1Y an A s e 1 1) hy tha nmaat l-.,-.,l Aagneilhad ahave tn farm tha aratylatad
(£V 111) anda py luuu: (1 1) UY e ouidd ucsCrivcu avuve LU 10II e atciylaitcua
sroduct 14 (278 me. 82%) as a viscous mass. [al*’s + 0 (c 0.68, CHCl;); IR: 1736, 1654
Pruluvi 15 (£/0 g, UL /U0) A0 4 VISVUUS WiGow, | W) D= VvV (v V. UU, ~waivex LN Ly &V Ty
1617 cm™'; '"H NMR (CDCls3): & 8.79 (1H, s, H-7), 7.80 7.67 (2H, m, H-11 and H- 12),
7.42 (1H, s H-14), 6.93 (1H, dd, J = 6. 25HZ, H-10), 5.88(1H, dd,J=75 SSHz H-

0,
20), 5.24 (2H s, Hz-5), 4.02 (3H -OM

s, e), 2.27 (3H, s, -OAc), 2.13( 3H, s, Me-17),
1.70-1.59 (2H, m, Ha-19), 0.98 (3H, t, J=7.

0Hz, Me-18); MS: m/z (%) 378(M", 20),

~T

J=
(20) 206(i4). Found, C: 69.89; H: 5.80; N:
86;

335(12), 320(43), 319(45), 306(48), 279
5.

7.36. C22H22N204 requires C: 69.83; H: 0 7.40%.
1i'é'a'zﬁié‘ﬁz UJ i'ace‘mh lllul}llll-l'l«e acetatv (8) P‘r’lth h”k”' ('.l')pllt'f

Baker's yeast (Saccharomyces cerevisiae) (2g) was added to a vigorously stirred
solution of sucrose (1.5 g) in tap water (200 ml). The mixture was stirred for 1h at room
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temperature. Racemic mappicine acetate (8, 100 mg) was added and fermenting baker's

yeast [1.5 g in a solution of sucrose (750 mg) in tap water (50 ml)] was added during

72h and the suspension was stirred for another 120h at room temperature. The reaction
1

mrivtinea wwago avierantad vt E+MNAA f2¢T100N walY Thao nasmnomtsntad acvden s

f1iX1ure was eXiracied witn piuAcC (JX1uUvU ini1j. 1neé conceniratea exiract was purulca Dy

column chromatogranhv using EtQAc¢ to nroduce (S)-mannicine (8§ 42 mao AR%) ac a
nc ograpiiy using DiuUAcC 10 y-v-...-zs (&;-mappicing (2, &4 mg, &5/ as a

pale yellow solid, m.p. 250-251°C (MeOH), [al*’p -12.03 (c 0,73, (‘HClg-M eOH, 1:1)

ngHIgNz()z requlres C: 74.49; H: 5.92; N: 9.14%. The product
5 was dncc 1y <o Ip ed with an authentic sample of naturally occurrmg (S5)-
mappicine.
Treatment of racemic 9- methoxymappicine acetate (14) with baker's s yeast

Racemxc 9- methoxymapplcme acetate (14, 100 mg) was also treatcd with bakers
yeast (6.5 g) following the method described above to yield (S)-9-methoxymappicine (6,
41 mg, 47%) as a pale yellow solid, m.p. 248-249°C (MeOH), [a]ZSD - 9.17 (¢ 0.52,

CHCIl3;-MeOH, 1:1) [lit.” m.p. 249-251°C (MeOH), [a]*’p -9.65 (c 0.62, CHCl;-MeOH,

\
5
=)
[\
=

Y
~l

- )
pa
O
l\..

4:1) and the unchanged (R)-acetate (15, 47 mg, 47%). The spectrai (IR, '"H NMR and
MQY AdAata af & wara gimilar ta thnago ranartad abhave far racnammio Q_methavumanninima
.\..l\J} uailta vl v wWevle Olriiliiat U tlluUuow lhlJUl Lvu duvvuyvYye 11Ul ravieliiiiv 7- lllcllluz‘yllldppl\,lllc
Found, C: 71.32; H: 5.84; N: 8.28. C;3H;4N,0; requires C: 71.41; H: 5.99; N: 8.33%. A
direct comparison of the product 6 with an authentic ample of naturally occurring (8)-9-
methoxymappicine’® confirmed the structure of the former.

Alkaline hydrolysis of the acetate 9
Acetate 9 (40 mg) dissolved in MeOH (5 ml) was added to 10% aqueous K;CO;

solution (20 ml) and refluxed for 2h. The mixture was cooled and neutralized with 2(N)
HCI. This was extracted with EtOAc (3x20ml) and washed with water (3X50 ml). The

concentrated extract was purified by column chromatography using EtOAc as eluant to
afford (R)-mappicine (10, 34 mg, 97%) as a pale yellow solld m.p.248-249°C (MeOH),
[a]”n +12.05 (¢ 0.58, CHCIl5-MeCH 1:1). Found, C: 74. 47 H: 5.94,N: 9.25. C;9H1sN,0O,
requires C: 74.49; H: 5.92; N: 9.14%. The spectral (IR '"H NMR and MS) properties of

10 were identical to those of racemic and (S)-mappicines.

Alkaline hydrolysis of the acetate 15

Acetate 15 (40 mg) dissolved in MeOH (5 m!) was hydrolyzed by refluxing with
10% aqueous K;COj; solution for 2h to yield (R)-9-methoxymappicine (12, 35 mg, 98%)
as a pale yellow solid, m.p. 247-248°C (MeOH), [a]*°p +9.15 (¢ 0.62, CHCI3-MeOH,
1:1). Found, C: 71.35; H: 5.82; N: 8.42. Cy0H0N,03 requires C: 71.43; H: 5.95; N:
8.33%. The spectroscopic (IR, '"H NMR and MS) data were identical to those of racemic

and (S)-9-methoxymappicines.
Treatment of racemic mappicine acetate (8) with lipase
Racemic mappicine acetate (8, 100 mg) was dissolved in anhydrous THF (20 ml).

e solution nhosnhate buffer (nH 7.2, 10 ml) and the hnaqp Amano PS {Pvpudnmnnac

AMLIVIL PUHUVSPLGILY Uwkiaki Aiii ) Gaale SaaS P8O0 ARG LRY D&Y

1
acia) (25 mg) were added. The reactlon was monitored bv TLC under UV light. After
72h the mixture was filtered and the filtrate extracted with EtOAc (3x20 ml). The
concentrated extract was purified by column chromatography using EtOAc as eluent to
afford (R)-mappicine (10, 41 mg, 47%) as a pale yellow solid, m.p. 248-249°C (MeOH),

[a]“D +11.41 (¢ 0.82, CHCIl3-MeOH, 1:1) and the unchanged (8)-acetate (11, 47 mg,

47%). The specrral (IR, '"H NMR and MS) properties of 1§ were similar to those of
nnnnnnnnn A manmnicinag kaound - 74 6 H- q 7') N] Q 2% (., l\”‘nNAn-‘ reaguires (-
la\.,cuuu aiiu \u} Luayl.)l\.rlu\,a. rUuiiu, ©v. /F.0U, 1ii1. ol Ly 1IN, cAT . NGRX BININZ TNy uiivS
74.49; H: 5.92; N: 9.14%.
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Treatment of racemic 9-methoxymappicine acetate (14) with lipase

Racemic 9-methoxymappicine acetate (14, 100 mg) was also treated with Amano
PS (25 mg) following the above mentioned method to produce (R)-9-methoxymappicine
(12, 39 mg, 45%)as a pale yellow solid, m.p. 247-248°C (MeOH) []*°p +8.40 (c O. 78,

LY AA-NLT 11 and ¢tha mmnahanaocad O\ anadnta 1L A L0/ TL o cwmontexl 77D Try
CHCI3-MeOH, 1:1) and the unchanged (S)-acetate (16, 45 mg, 407 ). 110¢ speciral (1K N
NMR and MS) data of 12 were identical to those of (S8)- and racemic 9-
methoxymappicines. Found, C: 71.37; H: 5.83; N: 8.24. C3oH29N,0;3 requires C: 71.41;

H: 5.99; N: 8.33%.

Alkaline hydrolysis of the acetate 11

rng) dissolved in MeOH (5 ml) was refluxed with 10% aqueous

11) for 2h. Usual work-up (discussed above) afforded (S)-mappicine
e id 749 A r~125 . 11 40 7o 0 72
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HCl3;-MeOH, 1:1). [11 3°C (MeOH), [a]*’p -12.40 (¢ 0.91, CHCl3-MeOH,
4:1)]. Found, C: 74.53; H: 5 92; N 9.18. CioH3N,0; requires C: 74.49; H: 5.92; N:
9.14%. The spectral (IR 'H NMR and MS) properties of the product were identical to
those reported above for racemic and (S)-mappicines. A direct comparison of the product
with an authentic sample of naturally occurring (S)- mapplcme’  confirmed the structure
of the former.
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Acetate 16 (An mg) dissolve

‘‘‘‘‘‘‘‘‘‘ mg) 1 M I (5 ml) was hydrelyz d by refluxing with
10% aqueous KoCOz solution for 2h to pr d e (S)-9-methoxym am) ne (6, 34 mg, 96%)
as a pale yellow solid, m.p. 248-249°C (MeOH) [a]*°p -8.38 (¢ 0 CHC13 MeOH, 1:1)

[lit.” m.p.249-251°C (MeOH),[a]*’p -9.65 (¢ 0.62, CHCl;-MeOH, 4 1)] Found, C: 71.48;
H: 5.82; N: 8.41. C9H0N,03 requires C: 71.41; H: 5.99; N: 8.33%. The spectral (IR H
NMR and MS) date of the product were directly compared with those of an authentic
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sample of (S)-9-methoxymappicne”’
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