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Abstract : an unexpected molecular rearrangement in lithium aluminium hydride
reduction of the indole alkaloid strychnobrasiline was observed. The resulting derivatives
obtained were evaluated as modulators of chloroquine resistance in Plasmodium

Jalciparum. © 1999 Elsevier Science Ltd. All rights reserved.

INTRODUCTION

Infusion of Strychnos myrtoides Gilg & Buss (Loganiaceac) has been empirically used as chloroquine-
adjuvant in malagasy herbal remedies for the treatment of chronic malaria. Strychnobrasiline,1, and
malagashanine,2, (revised structure)!, are the two major alkaloid constituents of S. myrtoides. It has been
shown that 1 and 2 lacked both intrinsic antimalarial activity and cytotoxycity effect, but exhibited in vitro
significant chloroquine potentiating action against a chloroquine resistant strain of Plasmodium falciparum.?

compared to malagashanine.? It was therefore of interest to prepare malagashanine from strychnobrasiline
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malagashanine was the first Nb-C(21)-secocuran alkaloid so far described. A comparative structural examination
of the two series suggests that such a conversion might take place via hydrolysis of the immonium sait. During
our preliminary studies on the chemical reactivity of strychnobrasiline we observed that the treatment of 1 by
LiAlH4 gave rise to several new derivatives through unexpected rearrangement. In this paper we present the

structural characterization and the chloroguine-enhancing activity of these analogues of strychnobrasiline.
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C20-C21 double bond in strychnobrasiline analogues was previously reported to be particularly unreactive
towards common reductive reagents.3 Our program aimed at the transformation of 1 into 2 required a better
knowledge of the ability of 1 to be chemically modified. Therefore we decided to re-examine the outcome of 1
when submitted to catalytic hydrogenation and to investigate its reactivity towards LiAlHg4 reagents.

Catalytic hydrogenation

Hvdroeenation of ‘ Wlth 10% Pd on charcoal in 1IN C1 di not reduce the double hnand nraducing ingtea
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hydrogenolysis of the ether linkage. After 2 hours at room temperature, 3 was isolated in 30% yield. The most
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J=6) in 1 and the consequent presence of a triplet at higher field (6 0.99, j=7.4). When aged for 24h t
led to the derivative 4 (80% yicld) in which the N-acetyl group has been hydrolysed.

Structures of 3 and 4 were routinely deduced from mass, lH and 13C NMR studies compared to
strychnobrasiline* and N-desacctyl strychnobrasiline®,1a, spectral data. Similar reaction has been previously

described from 10-11,dimethoxystrychnobrasiline3.

ireaimeni by waier saturated ethyl ether, a complex mixiure of six componnds was o
chromatographed. Using successively CH2Ci2-MeOH (98:2), (95:5), CH2Cla-MeOH-NH4OH (90:10:1) and
(85:15:2) as eluent, compounds 8§ (3%) and 6 (3%), 7 (40%) and 8 (10%), 9 (10%) and finally 10 (25%) were
separated. In an other experiment, the reaction was carried out using AlLiHg dissolved in anhydrous THF. The
hydride solution was added dropwise during five minutes and the reaction maintained at room temperature for 2h.

After usual work up, compound 10 was isolated in high yield (72%).

iecnmyades. From preliinindry d4ad, 1t cledar r 1 indt 3 110, ana a, 1 De rom
each athor with recnect ta anhetitntion oof the indaline nitravoen ataom The imitial Nloacetyl oronn nrocont in 1 wac
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Compound 6. The molecular formula of 6 (C2oH26N202) was deduced from the mass spectra data. 1H and
13C NMR spectra showed features similar to those observed for strychnobrasiline. So, the four aromatic protons
and the aliphatic protons of tryptamine and tetrahydropyran ring were routinely identified. The most notable
difference with 1 was the disappearance of H-21 singlet and the presence of two signals at 4.55 (d, J=7.7) and
2.10 (m) corresponding to H-21 and H-20 coupling protons. Disappearance of C=0 in the IR spectrum and
deshielding of Np-CH3 singlet (8 2.64) suggested the formation of an ether linkage between C3 and C21.

Structure was definitively confirmed from 2D NMR data : 1H-13C long range correlation’s from the HMBC
spectrum allowed the assignment of signals at 89.0 ppm to C-21, W.h.ich cv.,elatw with H-3 (8 4.01, bt), H-19
(R 2 A2 A and 78 Q nnm tn .2 ~rarralatad unth LI/ NS A and L1721 (R A SS AY Enrthar aarralatinne wara
\v J""’J,Uq} aiwms /7.7 T LULTVIAlvA Wil 1174 | V.U ) Al 11741 (U "F.J0,U ) 1 WL MIVE LU VI ALY YWl
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Fig 1. Structure of strychnobrasiline 1, malagashanine 2, and new compounds.
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NOESY spectrum allowed io deierminaie ihe relative configurations of 6. Cross peaKS beiween H-2 and H-
5, H-6b defined B-C rings cis junction. NOEs between H-15 and H-16, H-19 indicated chair conformation of the
tetrahydropyran ring with C-D rings cis junction, H-15, H-17b and H-19 being axial and then CH3-18
equatorial. NOESY relationship CH3-H2], H-20 indicated a position for H-21 and then R configuration was
attributed to C-21. Lastly NOE between H-3 and H-9, revcaling the steric proximity of H-3 and aromatic ring,
established the relative configuration of C-3.

Compound 7. The structure of 7 was easily deduced from the spectral data. Mass spectrum provided the
molecular formula C22H32N207. In the IR spectrum C=0 absorption band was lacking and the NMR data

Al S WAl % 11— 4l

—

showed opening of the tetrahydropyran ring. C19-C2¢ doublc bond was evidenced by the fact that the singlet a

4t 1 iy . . . s Tye + 1
respectively. The complete assignments of 'H and 1

T Ery oy

From the HMBC spectrum, C3 (8 69.4) appeared to correlate with H2, Hg and His; H-3 (8 3.76,m) was
identified by the observation of cross peaks with C-2, C-6 and C-14. The C-3 configuration was supported by
the presence of a cross peak between H-3 and H-9 in the NOESY spectrum.

Compound 10. Molecular formula of 10 (C20H28N203) was deduced from the mass spectra analysis. 9 is
likely to possess a hydroxyl group on account of the peak at m/z 326 (M-18) and the indoline-B-CH?-CH>-N-
CH3 on account of peaks at m/z 144, 143 and m/z 284 (M-59). The analysis of 1H and 13C data showed that its

th tryptamhe moiety were unchanged.
important and distinct features were the cleavage of the C-21-NCH3 bond and the hcmlacelal formation which

A A a A Fe Try aman TN AV =

were evidenced from ‘H NMR spectra (DMSO) : two signals at 8 5.90 and 8 6.55 were assigned (o exchangeable
protons, the first one to indolinic NH and the sccond, which from the COSY spectrum data correlated with H-21,
to hydroxylic proton. Furthermore from the chlorohydrate spectrum triplet at 8 2.42 (J=5.2 Hz) was attributed to
NpCH3. This assignment was substantiated by correlation observed between C-22 and signals attributed to
protonated amine at & 8.85 and & 8.99.

As in the case of 6, relative configurations assignment was attributed from NOESY spectrum. Similar conclusions
were obtained : H’)-Cs and H15-Hjg cis positions were defined and chair conformation with equatorial CH3-18

attributed to the pyran ring. NOE between H-3 and H-9 clear rly defined o position of H-3. The distinct feature
was the B posnion of H-21 which was deduced {rom NOEs observed between H-21 and Hp, Hg. Then C-21 has
Q el
O ICIdllve COiguraton

Duning this work, we observed that treatment of strychnobrasiline 1 by LiAlH4 gave rise to unexpected
denivatives. Behaviour of 1 may be explained in light of peculiar structure of Nb-methyl-sec-pseudo series of

strychnos alkaloids deduced from !'H and 13C NMR spectra .4 H-21 olefinic proton is deshielded and appeared
as a singlet at & 6ppm. This is explained by an intramolecular exchange interaction between the double bond and

the C-3 carbonyl. Furthermore in 13C spectrum, the C-3 carbonyl signal is greatly shielded (8 192.5 ppm) due to
a non bonded intcraction between Nb and C3. These structural features? explain the non reactivity of the C-3
carbonyl towards NaBH4 and the greatly diminished reactivity of the C-20, C-21 double bond which does not

undergo typical reactions of neostrychnine double bond. In this work we showed that Pd on charcoal in HCl did
e e oo ale o W ~ L. 1L a o X _ L.__1 Py DR ol | 2l . a -
noLrreauce ne oiernic Nnd dul proauce nyarogenolrysis O ine ¢iner 1nkKage 1o give §
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When 1 was ireated by LiAlH4, pyran reaciivity should be favoured and formation of an alkoxy aluminium

complex might occur preferentially. Therefore, after reversible pyran ring opening and migration of C-20, C-21
double bond, next step should be the formation of conjugate immonium. This intermediate could either be
reduced to give 7 or react with alkoxy aluminium complex at C-3.

Biological evaluation
Products 2 to 10 were lested comparatively to strychnobrasiline 1, in vifro on the chloroquine resistant
h

v

FcRB1 of P_la.vmod;um falci iparum, the main causative agent of malaria

strain

chloroquine mhxbitory effect. Drug interactions were estimated by measuring the chloroquine ICsp in the

~l

¥ 1.

hioroquine fractional IC50 obtained
for

e

constructed. An interaction factor (11“) was defined’ as the I‘CCIPI’OC&I of the ¢

.—_

from the experimental curve for half of the IC5() of each product tested. The IF equals 2, <2, or >2 additive,
antagonistic, or synergistic effect on chloroquine inhibition. For synergistic cffcct, the higher IF values, the

higher its potentiating activity on chloroquine.

Table 1: Invitro potentiating action (IF) against the chloroquine resistant Plasmodium falciparum strain FcB1

Product 1 la 3 4 5 6 7 8 10
10.0 37.0 25.0 22.2 2.1 3.6 29.0 5.5 2

From the results reported in Table 1, all the molecuies tested potentiate the activity of chloroquine, except
compound 10, which presents an additive activity. N-deacetyl strychnobrasiline, 1a, was found twice more
potent than strychnobrasiline 1. These data suggest that the Nb,C(21)-secocuran skeleton is necessary to the
synergistic activity which is significantly influenced by the basicity of the indolinic nitrogen atom. Work is in
progress to prepare novel analogues of strychnobrasiline to establish structure activity relationship.

EXPERIMENTAL

General experimental procedures : Optical rotations were measured with a Perkin Elmer 241 polarimeter
and the IR spectra on a Nicolet Impact 400D interferometer. Mass spectra were recorded on a Nermag R10-10
apparatus, while high-resolution data were measured on a Jeol MS700. IH and 13C NMR spectra were recorded
in CDCI3 at 300.13 and 75.47 MHz respectively on a Bruker AC-300 spectrometer by using standard program.

The IH and 13F chemical shifts are expressed in ppm from TMS. Coupling constant (I) are given in Hz. 2D

NMR NOESY, HMQC and HMBC expenmems were carried out on a Bruker AM 400 spcctromctcr using a triple
resonance probe head with gradient selection of coherence transfer pathway.

Column chromatography were carried out on 200-400 mesh silica gel 60(Merck). Melting points (mp) were
taken on a Reichert hot stage microscope and are uncorrected.

Hydrogenation of strychnobrasiline

To a solution of 100 mg of strychnobrasiline, 1, in 3 ml IN HCI, 50 mg of 10% Pd/C were added and the
mixture hydrogenated for 1 h at room temperature under atmospheric pressure. After filtration of the catalyst, the

solution was neutralized and extracted by CH2Cl2  The solvent was evaporated under vacuum and the residue

ad 1 Elunt th tha t T LIA AMMaOMII NI NILT /QEIEIN &Y affAedad
obtained Chfﬁma{\')gf&puﬁd on silica gei. Elution with the mixture Cl 120C12-MieOUn-iNnri4qOn (¥3/5/0.5) airioraea

besides starting material 30mg of 3. When the reaction was monitored for 24h work-up of the solution obtained
after filtration gave 9Omg of 4.

PN
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IR: max (fiilm) : 3413, 3310,1655, 1474, 1066, 1010 cm™1.

IH NMR: 8 0.9 (t, 7.4, CH3-18), 1.84 (m, 1H), 2.0 (m, 3H), 2.06 (s, N-CH3), 2.27 (s, COCH3), 2.37 (m,
2H), 2.63 (bs, 1H), 2.76(m, 2H), 3.01 (m, 1H) 3.56, (d, 10.9, H-2), 4.14 (m, CH2-17, H-19), 5.88(s, H-
21), 6.56 (d, 7.8, H- 12), 6.69 (m, H-10), 7.02 (m, H-11), 7.51 (d, 7.4, H-9)

13C NMR : 8 13.0 (C-18), 20.8 (C-24), 28.8(C-19), 35.9 (C-15), 40.8 (C-6), 41.0 (C-14), 42.0 (C-22),
43.7 (C-16), 55.4 (C-5), 57.8 (C-7), 61.8 (C-2), 66.4 (C-17),109.4 (C-12), 119.1 (C-10), 126.9 (C-9),128.3
(C-15), 1294(c 8), 136.6(C-21), 136.6 (C-20),148.5 (C-13), 170.6 (C-23)

EIMS m/z = 368 (66), 352 (18), 340 (12), 170 (36), 144(100), 124 (45), 110 (75), 85 (70)
HR_MS for C32H2803N2»: Mt cale. 3682100, found 368.2004

Compound 4 : mp =201-202°C (acetone),[a]D= +145° (CHCI3, ¢=0.94).
IR vmax (KBr): 3397, 3316, 1635, 1470, 1414, 1380, 1250, 1066, 1010 cm-1.

IH NMR: 0.94 (t, 7.4, CH3-18), 1.82 (m, H- 19b), 1.88 (m, H-16b), 1.95 (m, H-16a), 2.00 (s,N- CHj3),
2.01 (m, H-19a), 2.31 (bt, CH2-14), 2.48 (m H 5b, H-15), 2.86 (m, H-5a-H-6a), 3.76 (d, 10.8, H- 2),

3.82(m, CH2-17), 5.80 (s, H-21), 6.61 (d, ~ H-12), 6.74(ddd, 0.6, 7.33, H-10), 7.02 (ddd, 1.2, 7.5, H-
11), 7.46 (d, 7.4, H-9).

13C NMR : 13.4 (C-18), 29.1 (C-19), 37.4(C-15), 42.0 (C-22), 42.4 (C-6), 43.8 (C-16), 44.1 (C-14), 53.3
(C-5), 58.0(C-17), 64.1 (C-2), 67.9 (C-17), 110.6 (C-12), 119.5 (C-10), 125.6 (C-9), 128.1(C-11),131.3 (C-
8), 137.5 (C-21), 139.2 (C-20), 148.6 (C-13),190.4 (C-3), 190.4 (C-3).

EIMS m/z =326 (100), 298 (19), 267 (31), 187 (31), 170(18), 144 (73), 110 (62), 84 (46).

f\/IO
U(1o),
1

1
o1
HRMS for C20H26N202 = M-, calc. 326.1994, found 326.

Lithium aluminium hydride reduction of strychnobrasiline
To a solution of strychnobrasiiine (200mg) in anhydrous THF (10mi) was added LiAiH4 as pellets (160mg).
The suspension was stirred at room temperature for 2h and then treated by water saturated ether. After filtration,

the precipitate was washed successively with ether and methanol. The solvents were evaporated and the resulting
residue dissolved in CH2Cl2. After washing and evaporation the residue obtained was chromatographed on silica

gel column. Elution with CH2CI2-MeOH (98:2), (95:5), CH2Cl2-MeOH, NH4OH (90:10:1) and (85-15-2) gave
oA

o v ) e 10 (&N~ AN
successively § (7mg) and 6 (7mg), 7 (81mg) and 8 (20mg), 9 (19mg) and 18 (S0mg).

Compound § :
IRAvmax (film) = 3384, 1604, 1480, 1100 cm-1.

IH NMR: 81.03 (t, 7.0, CH3-24),1.20 (m, H-6b), 1.44 (d, 6.7, CH3-18),1.63 (m,H-14b), 1.78 (m, H-
14a) 1.98 (bt 5.5, H-16), 2.14 (m, H-20), 2.24 (m, H-15), 2.51 (dd, 15.5, 4.7,H- Sb) 2.67 (s, CH3- ”2) 3.00
(m, H-23a, H-6a), 3.31 (m, H-23b), 3.45 (dq, 2.8, 6.7, H-19), 3.89%(dd, 12.9, 2.5, H-5a), 3.97 (dd, 12.0,
4.9, H-17b), 4.13 (d, 12.0, H-17a),4.59 (d, 9.3, H-21), 6.40 (d, 7.2, H-12), 666(t 74 H-10), 7.03 (1, 7.7,
H-11) 7.08 (d, 6.3, H-9).

13C NMR : 5 9.4 (CH3-24), 18.3 (C-19), 28.9 (C-15), 30.2 (C-14), 37.9 (C-6), 38.0 (C-20), 39.4(C-23),
39.6 (C-16), 45.0 (C-22), 46.8 (C-5), 53.2 (C- 7) 68.5 (C-2), 74.4(C- 17) 76.4 (C-3), 76.8 (C-18), 88.9 (C-
21, 166.8 (C-12), 117.8 (C-10), 122.9(C-9), 127.8 (C-11), 138.1 (C-8), 148.4 (C-13).

EIMS m/z =354 (78), 296 (90), 196 (100), 184 (41), 171(35), 158 (90), 143 (25), 144 (25), 130 (41),

115 (25).

HRMS for C22H3002N2: M+-, calc. 354.2307, found 354.2305.

d
IR: vipax (film) : 3370, 1600, 1485, 1375, 1127cm-1.
N

I, MR (see Table 2).
EIMS : m/z = 326 (55), 283 (14), 268 (55), 196 (32), 185(38), 168 (100), 156 (52), 144 (50), 143 (65),

Fata Y Y

, calc. 326.1994, found 326.1995.
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Table 2 1H and 13C NMR chemical shifts (ppm-), multiplicity, coupling constants (Hz) and NOEs of
compounds 6, 10 (CDCl3)
6 10
C | & 34, j(Hz) NOEs 3¢ SH,M, J(Hz) NOEs
2 65.8 4.05, d, 2.2 S, 6b 69.9 348, d, 7.2 5.6, 12, 17a, 21
75.9 |4.01,bt, 2.6 0,7, 198, 140 1718  |436,4,3.4 5.9, 14a, 14b
a 3.69, m 5b, 6b 2.68, m
5 47.5 47.4 6,9
b 2.59. m 6a, 6b 2.55, m
a 2.88, m 6b, 9
6 36.8 36.9 1.85, m 21,22
b 1.34, ddd,13.7, 5.9, 3.1
7 53.8 52.2
8 137.6 137.6
9 123.1 |7.08, dd, 7.4, 0.8 10 1242 6.95, d, 7.7 14
10 1189 |6.7,ddd, 7.5, 7.4, 1 11 119.5 6.70, dd, 7.7, 7.2
11 127.6 16.98, ddd, 7.4, 7.5, 1 12 129.2 7.02, dd, 7.9, 7.2
12 108.4 |6.48, d, 7.7 111.9 6.65, d, 7.9
13 147.8 150.8
a 1.80, m 14b, 15 183 m 14b, 15, 20
14 30.2 31.2
b 1.72, m 15 1.50, m 15
15 28.8 2.20, m 16, 19, 20 32.6 1.92. m 16, 19,20
16 40.5 1.96, m 17b 42 8 1.32, m 20 _
a 418, d, 11.2 17b 3.97,d,11.6 16, 17b
17 73.6 72.3
b 3.89, dd, 12.2, 4.9 19 3.56, dd, 11.6, 2.2
18 i8.5 1.42, d, 6.7 19, 20, 21 20.6 1.27,d, 6.5 19, 21, OH
19 76.7 3.43, dg, 2.9, 6.7 20 76.7 3.48, m 20
20 40.0 2.10, m 21 46.7 1.49, m OH
21 89.0 4.55, d,7.7 22 92.5 5.07,d, 85 OH
22 45.1 2.64, s 35.5 233, s

Compound 7 :

IR vmax (film) : 3384, 1606, 1488, 1414, 1383, 1265, 1035 cm-1.

13C NMR : 3 10.6 (C-24), 13.6 (C-18), 29.8 (C-14), 27.9 (C-6), 41.9 (C-23), 42.7 (C-16), 43.6 (C-15),
45.8 (C-22), 47.1 (C-21), 48.0 (C-7), 53.7 (C-5), 65.1 (C-2), 66.5 (C-17), 69.4 (C-3), 106.5 (C-12), 117.0
(C-10), 123.9 (C-9), 124.4 (C-19), 128.9 (C-11), 135.9 (C-8), 140.3 (C-20), 150.9 (C-13).

IH NMR: 8 1.09 (t, 6.8, CH3-24), 1.65 (m, H-14b), 1.67 (d, 7.3, CH3-18), 1.88 (m, H-6b), 2.22 (s, CH3-
22), 2.27 (m, H-14a, H-16), 2.54 (m, H-5b, H-6a), 2.74 (m, H-5a), 2.89 (m, H-153), 3.12 (d, 5.3, H-2
3.24 (m, H-23b), 3.40 (m, H-21a, H-23a), 3.76 (m, H-3, H-17b), 3.86 (d, 11.1, H-17a), 4.02 (d, 7.8,
5.47 (g, 6.6, H-19), 6.41 (d, 7.7, H-12), 6.70 (t, 7.3, H-10), 7.09 (d, 7.5, H-9), 7.09 (t, 7.5, H-11).
EIMS : m/z =356 (19), 249 (32), 198 (100), 172 (84), 158(63), 144 (31), 130 (51).

HRMS for C22H32N202: Mt calc. 356.2464, found 356.2469.

Compound 8 : mp=230°-232°C (acetone), [a]D= +70° (CHCI3, ¢=0.35).
IR vimax (KBr) : 3372, 1600, 1485, 1374, 1127, 1100, 1065, 947 cm-1.
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I1H NMR : 1.61 (d, 6.61,CH3-18), 1.67 (m, H-14b), 1.85 (bd, 12.4, H-6b), 2.23 (s, N-CH3), 2.22 (m, H-
14a, H-16), 2.55 (m,CH2-5, H-6a), 2.83 (m, H-15), 3.0 (bd, 15.9, H-21b), 3.34 (bd, 14.8, H-21a), 3.59 (dd,
10.5, 6.9, H-17b), 3.71 (dd, 10.6, 5, H-3), 3.84 (dd, 11.6, 1,H-17), 4.24 (d, 7.8, H-2) 5.32 (q, 6.7, H-19),
6.51 (d, 7.8, H-12), 6.68 (dd, 8.3, 0.9, H-10), 7.01 (dd, 8, 1.2, H-11), 7.10 (d, 7.2, H-9).

13C NMR: 6 13.4 (C-18), 28.4 (C-6), 30.2(C-14), 42.3 (C-16), 44.4 (C-15), 44.8 (N-CH3), 46.6 (C-16),
48.9 (C-7), 53.1 (C-5), 65.4 (C-17), 65.8 (C-2), 69.6{C-3), 108.4 (C-12), 118.0 (C-10), 123.6 (C-9), 124.2
(C- 19) 1280(C 11) 136 (C 8) 139.9 (C-20), 150.2 (C-13).

EIMS: m/z = 328. (23), 221 (93), 198 (71), 181 (47), 168(81), 144 (87), 130 (100), 83 (77).

HRMS for CooH28N202: M+ calc. 328.2151,found 328.2153.

Compound 9

IR vinax (KBr): 3372, 1600, 1435, 1374, 1127, 1100, 1065, 947 cm-1.

g NMR\CU_% ODj: 127, 7,CH3 24), 1.30 (d, 6.8,CH3-19), 1.51 (“ 2H) 1.83 (m,1H), 1.97 (m,3H),
2.60 (s,CH3-22), 2.92 (mH—Sab) 3 (d,7.1, H-2), 3.59 (dd, 11.8,3.3, 17b) 4 10 (d 11.7, H-17a), 4.37
(d, 4, H-3), 5.03 (d, 9, H-21), 6.45 (d, 7.9, H-12), 6.6((1,7.2,H-10), 6.95 (d, 7.3, H-9), 707(!70’7 H-11).

13C NMR: § 13.6 (C-24), 20.5 (C-18), 30.8 (C-14), 33.0(C-22), 33.6 (C-15), 34.8 (C-6), 40.3 (C-23), 42.6
(C16), 45.9 (C20), 46.6 (C-5), 51.3 (C-7), 69.9 (C-2), 71.3 (C3), 73.2 (C17), 78.1(C-19), 92.5 (C-21), 107.9

(O IN 11T7QC_IM 17 Q.Y 1NN 11y 121 7 /C.RQy 140K (121
(VT 12), 117.0\W"1V), 143,00\ 7)), 1OV U 11}, 101.7 \"0), 197.0(~17).

EIMS: m/z =372 (3), 346 (3), 287 (31), 270 (69), 194(20), 168 (44), 156(37), 144(83), 130 (82), 109 (35),
91(40), 71 (62),59 (79), 44 (100}.
HRMS for C22H33N203 (M*1) : calc. 373.2491, found 373.2485.

Compound 10 was obtained as the major product usmg the fo!lnwmu pracedure: to a solution of 367 mg of
strychnobrasilinc in anhydrous THF (l”ml) was added via syring 2 2 ml of IM LiAIH4 solution in THF. The
mixture was stirred under argon at room temperature for 1h. A mixture of ether/H20, (95/5) was added and the

precipitate was fiitered and washed with 5 mi of methanoi The filtrate was concentrated in vacuo and

chromatooranhed on silica eel. Elution with CHAClh-MeOH-NHAOH (R5/1 Ql’)\ gave 10 (280 mo vield 7%\

Wwiliva * &luyll\/\. N2 JiiiwiA \f JR ey L l VAN SA L L YL ‘.L'.\_Ill U-—l A Al h TW A WV \J—rn/\) l“e lel“ 7 dow ’Ul
ns 28N° (dar) INMaON [ Iy = DA° (NMa) f\—-ﬂQ<\

lll}/ - NI \uhhl \l".luul l}, ll_laj -— -\ \].Vl\-ful i, v = . J-J

IR max (KBr) : 3484, 3342, 1693, 1476, 1389,1128,1080,1022, 979, 948cm-1.

1H, 13C NMR: (see Table 2).
EIMS : m/z= 344 (30), 285 (100), 286 (130), 269 (14), 268(1), 144 (37), 143 (32). ICMS (isobutane): m/z=
345 (100), 327 (18).

HRMS for CoHagN203 - M-, calc. 344.2100, found 344.2111.
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