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Abstract. The stem bark of Cedrelopsis grevei has yielded B-amyrin and two novel limonoid
denvatives, the pentanortriterpenoid, cedmilinol, and the hexanortriterpenoid, cedmiline. Structures
were elucidated using NMR analysis and the “Logic for Structure Determination” program.
© 1999 Elsevier Science Ltd. All rights reserved.
INTRODUCTION
Cedrelopsis grevei Bart., is a Madagascan medicinal plant, locally known as “Katrafay”. The bark of this
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had been fuunu io contain a wide variety of coumarins and chromones, but no limonoids.™>*>® In the present work,
the stem bark of C. grevei collected from the north-west of Madagascar was investigated and it yielded B-amyrin and
two novel limonoid-derived compounds, cedmilinol 1 and cedmiline 2. These results differed from those of a paraliel
study of the stem bark of the same species collected in the drier south of Madagascar. The major constituent of the
stem bark from the southern specimen was again B-amyrin and a range of chromones and coumarins were also
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1solated as described earlier, but no limonoids were found. The limonoid-derived compounds isolated in the

present investigation are similar to those reported from the Cneoraceae, for example, cneorin K, 3.7

RESULTS AND DISCUSSION
HRMS of cedmilinol 1 showed a [M]" peak at m/z 440.1855 indicating a molecular formula C,sHz307 (caled:
440.1835). Peaks at m/z 422 [M-18]" and 404 [M-36]" showed the loss of one and two water molecules respectively
respectively. The IR spectrum showed absorptions at 3450 cm™ (OH stretch) and 1700 and 1750 cm’™ (C=0 stretch).
Resonances at §6.39 (H-22), 7.42 (H-23) and 7.45 (H-21) indicated the presence of a limonoid B-substituted furanyl
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indicated eighteen possible structures. The only one which accounted for the upfield quaterary carbon at §29.3 (C-
14) was structure 1 which enabled the incorporation of this carbon into a three-membered ring. None of the seventeen
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structures excluded contained a cyclopropane ring, making 1 the only acceptable solution to the problem. Using
COSY, HMQC, and HMBC spectra all 'H and C NMR resonances could be assigned (Table 1). The
stereochemistry at H-17 could not be determined from the ROESY spectrum. In their study on the tricoccins, Epi and
Mondon’ reported that the chemical shift of H-22 differs significantly depending on whether H-17 is o or B. H-22
occurs at 86.91 in tncoccin Ry which has H-17a and at 66.45 in tricoccin R;; which has H-178. Only marginal
differences were found between H-17 in these two structures. In cedmilinol, H-22 occurred at 56.39 indicating that H-
17 was B. A NOE difference experiment was performed in order to confirm this. Irradiation of H-17 led to the
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a positive NOE would have been obtained for one of the C-18 cyclopropane ring protons. H-5a occurs a .
model showed that the hydroxy group at C-2 must therefore also be in the a-orientation. The ROESY spectrum
indicated that the hydroxy groups at C-2 and C-7 were on the same side of the moiecuie however the stereochemistry
of these hydroxy groups with respect to the chiral centres in the “northern” half of the molecule remains
undetermined. Attempts at acetylation of the tertiary hydroxy groups (Ac;O/py/DMAP) and attempts to form the
acetonide using 2,2-dimethoxypropane were unsuccessful, possibly due to steric hindrance. The biosynthesis of
cedmilinol 1 is thought to initially follow a path similar to that reported for the cneorins and tricoccins’. Contraction of
nng D, the formation of the 13,14,18-cyclopropane ring, cleavage of the C-9, C-10 bond and incorporation of the C-
30 methyl group into ring B has previously been described”. A suggested biosynthesis for cedmilinol starting with a
typical limonoid, 4, is given in scheme 1. Either ring D contraction or ring B enlargement could occur first.
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HRMS of cedmiline 2 gave a [M]" peak at m/z 412.1890 corresponding to a molecular formula Cp4H20s (calcd:
412.1886). The IR spectrum showed absorptions at 1640 cm™ (C=C stretch) and 1690 and 1740 cm™ (C=O stretch).
The 'H NMR spectrum showed the typical furanyl ring protons at 57.34 (H-23), 7.37 (H-21) and 6.04 (H-22). Using
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the LSD programme, only one possible structure was obtained giving structure 2 for cedmiline. Using COSY,
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luvl\(b’ QLINL A LIYRLN ay\g\all“, (2993 AL AN W ALY, % A WOVRIWIWWY WV MIM U w-’l&llv“ ANSL A \l“vlv l’ A dlw ‘w Vvuylu 6
e edomdtn Lae IT & o1 1T £ e i nornntant stk nn v nvial acitian Fae IT & T tha DNECQCV civandes i tha tntamoa
CONSLdIs 10r ri-o dnd ri-o weic li glb “HICIIL WIUL all (-dAl pUbluU 1 101 11-0. Ll Uic O 1 :Ipc\.«ll Ulli, U1 LHILCIDC

re A

through-space interaction observed between H-5, H-9 and CH3-28 suggested a a-position for H-9 and the methyl
group. The intense ROE correlations between CH3-28, and the H-6 resonance at 62.64 implied an c-orientation for
this proton. The last intense ROE interactions between CH;-19, CH;-29 and the second H-6 at 52.46 were in



agreement with a f3-postion ali these protons. The stereochermstry of H-17 was determined using NOE experiments.
Irradiation of H-17 led to a positive enhancement of H-9a and one of the H-12 protons. A model showed that this was
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Scheme 1: The Proposed Biosynthesis of Cedmilinol 1



only possible when H-17 was in the a-orientation. The suggested biosynthetic pathway for cedmiline 2 is given in
Scheme 2. In this proposed scheme, acetic acid is lost from ring D. The 14-hydroxy, 16-lactone limonoids suggested

as a precursor for 2 are well known.>'
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MATERIALC AND METLHNNG
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General procedures: Melting points were determined on a Kofler micro-hot stage apparatus and are
________ S M) b cuzeor s mmsueon Al g SEUETIRPY ST o WPy [ S, A A € Juy P
uncorrected. Uptical rotations were measurea at room temperature using an Upticai Activity AA-5 Polarimeter

n

r
together with a series A2 stainless steel (200 mm) unjacketed flow tube. IR spectra were recorded with a Nicolet
- L ann T N . YR 1 11 | . N ) 1 1 lew 134 21n oy vy ley maoxr Tew oavy
Impact 400 D spectrometer which was calibraied against an air background. 'H, ~C NMR, 'H-'H COSY, HMBC,

performed on a Varian Gemini-300 NMR spectrometer in Durban. Chemical shifts (8) are expressed in ppm with
reference to TMS. HRMS and EIMS were recorded at the Cape Technikon on Finnigan 1020 GCMS and Kratos 9/50

HRMS instuments.

Plant material: The stem bark of C. grevei Bart. was collected and identified by Dr M Randrianarivelojosia. The
voucher specimen (001-Mj/M.Dul) was deposited in the herbarium of the Laboratory of Pharmocology, EES

Sciences, at the University of Antananarivo, Madagascar.
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Table 1'H, *C and HMBC NMR data for cedmilinol 1 and *H, *C, HMBC and ROESY NMR data for cedmiline 2
(CDCl;, 500 MHz, § values given in ppm, J given in Hz in parenthesis)

wh

Cedmilinel 1 Cedmiline 2
Pos. 8y B¢ HMBC Pos. 8y 8¢ HMBC correlations ROESY
correlations
1 558d(1.8) 1275 C-19,5 1 617d(13.2) 1522 | C-2.3.5,9,10,19
2 81.7 2 592d(13.2) 1195 C-1,3,9,10
3 171.5 3 166.1
4 8.8 4 840
5 2.18d (5.6) 48.2 C-1,6,7.10,19 S5a 2974dd (14.5,42) 52.3 C-4,6,7,9, 10, 29 H-%a, 28,
30a
6 1.81m 322 | C-2,4,5,7,10,30 | 6a 264dd(42,169) 46.4 H-28, 30a
202m 6B 246dd (42,169) C-4,5,7,10,30 H-19, 28,
29
7 79.2 7 206.7
130.4 81.5
529d@®.9) 124.9 C-11, 14, 30 9 2.04 m 63.8 C-1,10, 14,19
10 141.1 10 47.4
11 1.97m 21.0 C-8,9 1la 1.86 m 21.7 C-8,9,12,13
225m 11p 2.i5m H-19
12 | 1.72d(122.6.1) | 206 | CILI13 141718 | 12 164m 405 | C9.11,13,14,17,18 H-18
225m 204m I1-18
13 36.0 13 514
14 293 14 2136
15 176.6 17 5.09s 78.8 C- 8,12, 13, 14, 20,
21,22
17 534 785 | C-12, 13,15, 18, 18 0.87 s 148 | C-11,12, 13, 14, 17 H-12
20,21,22
18 1.46 m (2H) 228 | C-8 12, 13, 14, 19 123 s 198 C-1,5,9, 10 H-6B, 118,
15,17 29
19 1.86d (1.9 233 C-1,5,10 20 1249
20 1215 21 737 brs 140.4 C-20, 22, 23
21 7.45 brs 1399 C-20,22,23 22 6.04 brs 1083 C-20,21,23
22 6.39brs 1085 C-20,21,23 23 7.34 brs 144.1 C-20,21,22
23 7.42 brs 143.9 C-20, 21 28 143 s 323 C-3,4,5,29 H-5¢, 6a,
6
28 1.41 s* 28 5% C-4,5,29 29 1.51s 20.7 C-4,5,28 H-6B, 19
29 1.49 s* 27.7* C-4,5,28 30a 3.43d(12.6) 45.9 H-5a, 6a
308 2.37d(12.6) C-6,7,8,9, 14
30 181d(14.3) 421 | C-6,7,8,9,14
3.64d(14.3)
C,-OH 455s C-1,2,3,7
C,-OH 479 s C-6,7,30

*Assigments may be interchanged
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Extraction and isolation. Powdered and dried stem bark of C.grevei (176 g) was extracted using a Soxhlet
apparatus with refluxing hexane. The hexane extract was concentrated and after repeated column chromatography
over silica gel (Merck 9385) with hexane/dichloromethane/ethyl acetate as solvent furnished three compounds, B-
amyrin (613 mg) whose structure was confirmed by comparison against literature data,'' and the novel compounds
cedmilinol 1 (736 mg) and cedmiline 2 (490 mg).

Cedmilinol (1): yellow oil; [a]p +3.3 (CHCl3; ¢ 0.23); IR Vmax (NaCl) em™ 3450 (br), 1750, 1700; EIMS m/z
440 (M, 24), 422 (14), 404 (2), 273 (30), 43 (100); HRMS 440.1855 [M]"; C1sH230- requires 440.1835. 'H and *C
NMR data are given in Table 1.

Cedmiline (2)' recrvstalised from ethvl acetate as colourless nlates: [l +17 1 {CHCL: ¢ 0 146) mn 297-298°C-
Ceamiline (2). recrystalised frrom ethyl acetate as colourless piates; ja)p +17.1 (CHCl3; ¢ 0.146); mp 297-2987C;
v (Nalh em 'l 1740 1600 1640 BEINMS m/= 417 (M* S) 274 {11) 756 (22 205 (40) 82 (100 42 (R0}
LN Vmax (uvavay Sl 175V, 1070, 105V, DuviS IIVE 514 V1, J), £715 (11, 230 (J&j, LUI\FV), OF (1UV), 45 (067},
LIDRACQ A17 100N MAT . @ LT 6 corrirac A1 100L 10T o0 d B3 WIAAD Aot are oiven j0 Talda 1
HRMS 412.1890 [ M] ; Caar12306 requires 412.1886. i ana € NMR aata are given in 1avie 1
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