This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

e . Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
4 [nul o http://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research An effective O-demethylation of some C -diterpenoid alkaloids with HBr-
o 3&:-?3 glacial acetic acid
/=7~ Chun-Lan Zou* Hong Ji*; Guang-Bo Xie*; Dong-Lin Chen* Feng-Peng Wang®
- Vo \('k 2 Department of Chemistry of Medicinal Natural Products, West China College of Pharmacy, Sichuan
, I' v " @@= University, Chengdu, China
r.h"' 1 1"" :_:‘!"'vr

g £ e
PRI o’ " IONP. )
b o VS

To cite this Article Zou, Chun-Lan , Ji, Hong , Xie, GuanE-Bo , Chen, Dong-Lin and Wang, Feng-Peng(2008) 'An effective
O-demethylation of some C -diterpenoid alkaloids with HBr-glacial acetic acid', Journal of Asian Natural Products
Research, 10: 11, 1063 — 1067

To link to this Article: DOI: 10.1080/10286020802280208
URL: http://dx.doi.org/10.1080/10286020802280208

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, fornmul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020802280208
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 50 22 January 2011

Downl oaded At:

Journal of Asian Natural Products Research
Vol. 10, No. 11, November 2008, 1063-1067

Taylor & Francis
Taylor & Francis Group

An effective O-demethylation of some C;o-diterpenoid alkaloids
with HBr-glacial acetic acid

Chun-Lan Zou, Hong Ji, Guang-Bo Xie, Dong-Lin Chen and Feng-Peng Wang*

Department of Chemistry of Medicinal Natural Products, West China College of Pharmacy,
Sichuan University, Chengdu, China

(Received 21 January 2008; final version received 26 May 2008)

The aconitine-type alkaloids talatisamine (1), 8,14-diacetyltalatisamine (11), and compound 3,
the lycoctonine-type alkaloid deltaline (5), and the 7,17-seco C,9-diterpenoid alkaloids 7 and 9
were treated with HBr—glacial acetic acid to give useful O-demethylated derivatives 2, 2, 4, 6,
8, and 10 respectively in good to high yields (49-90%).

Keywords: C,o-diterpenoid alkaloid; O-demethylation; talatisamine; 8,14-diacetyltalatisa-

mine; 7,17-seco Co-diterpenoid alkaloid

1. Introduction

The diterpenoid alkaloids are a synthetic or
structurally modified target and for a long
time, due to their complex diversities, have
displayed alot of interesting chemical reac-
tions [1,2] and several biological activities
[3,4]. Itis emphasized that in the studies on the
structure—activity relationship of these class
of alkaloids, various modifications including
the O-demethylation, which is one of the most
common methods for the chemical transform-
ation besides SAR, are often carried out. Many
O-demethylations using ZnCl,—5% HCI [5],
HCI or HNOj; [6], N-acetyl-N-deethylisopyr-
ochasmanine [7,8], 30% HBr-HOAc [9],
HBr—-HOAc [10], MesSil [11], AICls/Nal
[11], and 50% H,SO, [12,13] have been
reported. However, most of the above-
mentioned methods are not very useful
owing to lower yields or structurally limited
substrates. Therefore, the O-demethylation of
C,o-diterpenoid alkaloids is still worthy of
further research. After a series of studies, the
O-demethylation of compounds (1, 3, 5,7, and
9) using HBr—HOACc (20 equiv.) at 50-80°C

for 7-20h furnished the corresponding O-
demethylated products (2, 4, 6, 8, and 10) in
good to high yields (49-90%; Figure 1).
Herein, we describe a useful method for O-
demethylation with five new non-naturally
occurring C,g-diterpenoid alkaloids.

2. Results and discussion

Preliminary trials under various conditions
showed that O-demethylation of C;o-diterpe-
noid alkaloids strongly depended upon the
amount of HBr—HOAc and the reaction
temperature rather than on the concentration
of HBr, and the O-demethylation at high
temperature led to a reduction in the reaction
time. For example, 8,14-diacetyltalatisamine
(11) was reacted with 9—18-fold mmol of
3.7-6.5% HBr—HOACc at room temperature,
which resulted in 16,18-0-demethyl product
2 with the yield of 51.8%. But, treatment of
11 with 20-fold mmol of 6.5% HBr—HOAc
at the same temperature resulted in 2 with
high yield (70.0%). For the substrate 5, only
changing the reaction temperature from room
temperature to 50-80°C using the same
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Figure 1. Substrates and products of O-demethylation.

amount and concentration of HBr—HOAc led
largely to a reduction of the reaction time
from 7d to 20-53h. Based on the above-
mentioned results, an effective O-demethyla-
tion of the Co-diterpenoid alkaloids could be
achieved in good yields (65—85%) by heating
the substrates with 20 equivalents of 6.5%
HBr—-HOACc at 50-80°C for 20-53 h.

The O-demethylation using various sub-
strates, such as the aconitine-type (e.g.,
talatisamine (1) and 3), the lycoctonine-type
(e.g., deltaline (5)), and the 7,17-seco type
(e.g., 7 and 9), under optimization conditions
as described above indicated that both the
aconitine- and lycoctonine-type alkaloids (1,
3, and 5) furnished the expected O-demethy-
lated products (2, 4, and 6) in excellent yields
(81-90%) with the easy sequence for the
O-demethylation of this class of alkaloids
to be the 16- and 18-OCHj3 or the 14- and
16-OCHj; > the 1-OCHj;.

In summary, the O-demethylation of
C,o-diterpenoid alkaloids can be carried out

in excellent yields by heating the alkaloids
with 20 equivalents of 6.5% HBr—HOAc at
50-80°C for 20-53h. To the best of our
knowledge, this method provided the most
simple and convenient O-demethylation for
the C,qo-diterpenoid alkaloids.

3. Experimental
3.1 General experimental procedures

Melting points were ascertained by thermal
values analysis using a microscope and are
uncorrected. Optical rotations were recorded
on a Perkin-Elmer 341 polarimeter. 'H and
13C NMR spectra were measured in CDClj,
with TMS as internal standard, on a Varian
Unity INOVA 400/54 NMR spectrometer.
MS spectra were measured on Finnigan LCQ
and Micromass Auto Ultima-Tof spec-
trometer. Silica gel H (Qingdao Sea Chemical
Factory, Qingdao, China) was used for TLC
and column chromatography.
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3.2 Substrate preparation

Compounds 1 [14], 5 [15], 11 [16], 3, 7, and
9: these compounds were separated or
prepared in our laboratory.

Compound 3. This compound was pre-
pared from talatisamine (1), which was treated
with methanesulfonyl chloride (MsCl)—pyr-
idine, followed by Ac,O—TsOH. Compound
3: mp 76-78°C; [alp — 4.2 (¢ 0.5, acetone);
'"H NMR (400 MHz, CDCl5) &: 1.05 (3H, t,
J=72Hz, NCH,CH3), 1.98 (3H, s, OAc),
3.02 (3H, s, OMs), 3.26, 3.28, and 3.30 (each
3H, s, 3 X OMe), 4.82 (1H, t, J = 4.8 Hz,
H-14B); '>C NMR (100 MHz) see Table 1;
ESIMS m/z 542 (IM + H]*, 100%); HRE-
SIMS m/z 5422763 [M + H]" (caled for
Cy7H44NOgS, 542.2782).

Compound 7. 7 was prepared from 14-
acetyltalatisamine according to the method
we developed [17], followed by H,, PtO,—
95% EtOH. Compound 7: mp 130-132°C;
[alp —3.2 (¢ 0.5, acetone); 'H NMR
(400MHz, CDCl;) é: 0.98 (3H, t,
J=7.0Hz, NCH,CH3), 2.04 (3H, s, OAc),
3.23, 3.26, and 3.29 (each 3H, s, 3 X OMe),
4.64 (1H, t, J = 4.2Hz, H-14p); '3C NMR
(100MHz) see Table 1; ESIMS m/z 450
(IM + H]", 100%); HRESIMS m/z
450.3071 [M + HJ" (caled for CosHysNOs,
450.3059).

Compound 9. This was prepared from
compound 7 which was treated with NaOH—
CH;O0H, followed by MsCl-Pyridine. Com-
pound 9: mp 32-34°C; [a]p — 24.0 (¢ 0.5,
acetone); "HNMR (400 MHz, CDCl53) é: 1.01
(3H, t, J =7.0Hz, NCH,CHj;), 3.05 (3H, s,
OMs), 3.28, 3.31, and 3.33 (each 3H, s,
3 X OMe), 4.75 (1H, t, J = 4.2 Hz, H-14B);
'3C NMR (100 MHz) see Table 1; ESIMS m/z
486 (IM + H]", 100%); HRESIMS m/z
486.2867 [M + H]" (caled for C,sHus
NOgS, 486.2884).

3.3 O-Demethylation of C;o-diterpenoid
alkaloids with HBr—-HQOAc: general
procedure

The C,o-diterpenoid alkaloids are dissolved
in 6.5% HBr—HOAc and heated at the

temperature and for the time shown in the
sections below. The reaction solution was
poured into ice water and then extracted with
CHCI; after basifying with concentrated
NH,4OH to give the residue that was subjected
to column chromatography (silica gel H,
CHCI;-MeOH) to obtain the pure products.

Compound 2. Talatisamine (1) (2.20g,
5.23mmol) and 6.5% HBr-HOAc (131 ml,
0.1 mol) at 80°C for 17h gave compound 2
(2.38 g, 81%).

Compound 2. mp 118-120°C; '"H NMR
(400 MHz, CDCl3) 6: 1.06 (3H, t, J = 7.2 Hz,
NCH,CH3), 1.94, 2.00, 2.03, and 2.04 (each
3H,s,4 X OAc), 3.25 (3H, s, OMe), 3.70 and
3.81 (each 1H, ABq, J= 11.2Hz, H,-18),
478 (1H, d, J = 6.0Hz, H-16), 4.79 (1H, t,
J = 4.8 Hz, H-148); >C NMR (100 MHz) see
Table 1; ESIMS m/z 562 (M + H]™, 100%);
HRESIMS m/z 562.2991 [M + H]* (caled
for C30H44N09, 562.301 1)

Compound 4. Compound 3 (lg,
2.0mmol) and 6.5% HBr—-HOAc (50ml,
40 mmol) at 50°C for 20h gave compound 4
(1.1g, 90%).

Compound 4. mp 141-143°C; [a]p — 8.2
(c 0.5, acetone); 'H NMR (400 MHz, CDCl5)
6: 1.06 (3H, t, J = 6.8 Hz, NCH,CHj;), 1.99,
2.02, and 2.05 (each 3H, s, 3 X OAc), 3.25
(3H, s, OMe), 3.70 and 3.82 (each 1H, ABq,
J = 10.8 Hz, H»-18), 4.80 (1H, t, J = 6.0 Hz,
H-16w), 4.81 (1H, t, J=4.4Hz, H-14P);
3C NMR (100MHz) see Table 1; ESIMS
m/z 598 (M + H]", 100%); HRESIMS
mlz 598.2668 [M + H]' (caled for CaooHus
NO;S, 598.2680).

Compound 6. Deltaline (5) (101 mg,
0.2mmol) and 6.5% HBr—-HOAc (5ml,
4 mmol) at 75-80°C for 20h gave 6 (45 mg,
85%).

Compound 6. mp 65-67°C; [a]p —26.4
(c 0.5, acetone); '"H NMR (400 MHz, CDCls)
6: 0.87 (3H, s, C4—CHj), 1.06 (3H, t,
J=17.2Hz, NCH,CHj3), 2.02, 2.06, 2.06,
and 2.09 (each 3H, s, 4 X OAc), 3.25 (3H,
s, OMe), 3.53 (1H, dd, J =9.6 and 7.6 Hz,
H-1B), 4.20 (1H, d, J = 5.6 Hz, H-9pB), 4.76
(1H, dd, J=9.6 and 6.0Hz, H-16«), 4.85
and 4.96 (each 1H, s, OCH,0), 5.44 (1H, s,
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Table 1. '3C NMR spectral data of compounds 2—4 and 6—10 (100 MHz, CDCls).

Carbon 2 3 4 6 7 8 9 10
1 85.0 85.2 84.0 78.3 90.5 88.3 88.1 90.2
2 247 263 259 26.7 285 26.8 279 26.4
3 322 32.5 31.8 36.3 34.6 34.2 34.3 34.3
4 374 38.2 383 335 39.2 39.1 39.2 39.2
5 42.1 39.3 38.6 50.7 43.0 44.5 45.0 45.6
6 25.0 24.6 24.6 773 27.0 24.0 26.9 259
7 44.4 43.9 43.5 91.0 26.2 19.2 25.2 18.9
8 79.5 84.7 84.5 81.3 43.6 39.1 422 28.5
9 39.2 43.9 43.5 47.2 434 43.0 43.7 43.2

10 39.2 41.4 41.3 954 43.6 43.9 443 44.0

11 52.5 48.6 48.7 57.3 46.2 42.9 44.6 43.0

12 27.9 28.4 28.3 344 29.1 28.2 31.0 28.0

13 41.1 45.7 48.7 38.5 33.7 28.6 36.3 37.0

14 74.5 81.1 80.1 73.8 77.6 75.9 80.7 82.2

15 36.2 374 36.0 337 35.1 31.0 343 514

16 74.5 82.2 73.9 73.2 81.8 73.2 80.0 73.2

17 61.3 61.6 61.1 63.1 52.5 51.5 51.7 51.8

18 69.1 79.3 69.5 25.3 79.8 73.4 78.5 79.3

19 523 52.8 523 56.4 55.0 56.9 573 54.6

21 49.1 49.2 49.1 50.1 52.2 53.8 53.8 524

22 13.4 13.3 13.4 13.6 12.4 14.0 14.2 12.3

1-OCHj3 55.9 56.0 55.9 55.0 56.3 56.7 56.7 56.9

1-OAc - - - - — - — -

6-OAc - — — 169.7 171.7 170.6 — —
21.5 21.3 21.0
8-OAc 169.5 169.8 169.8 — — — 38.5 38.0
20.7 224 20.7
10-OAc - - - 170.6 57.3 - 57.0 -
232
14-OAc 170.0 — — 170.2 — 170.2 - 170.8
20.7 21.2 21.2 21.4

14-OMs - 38.6 383 - 59.3 59.2 59.4 59.2

16-OCHj; - 56.3 - - - - - -

16-OAc 170.4 — 170.1 170.0

21.2 21.2 21.1
18-OCH; - 59.3 - -
18-OAc 170.9 - 170.9 -

21.1 222
OCH,0 - - - 93.9

9901

e W noz -0
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H-6a), 5.53 (1H, t, J=5.2Hz, H-14p);
13C NMR (100MHz, CDCl5) see Table 1;
ESIMS m/z 606 (IM + H]*, 100%); HRE-
SIMS m/z 606.2918 [M + H]" (caled for
C3HuNO,, 606.2909).

Compound 8. Compound 7 (550mg,
1.22mmol) and 6.5% HBr-HOAc (30ml,
24 mmol) at 50°C for 7h gave compound 8
(290 mg, 50%).

Compound 8. mp 154—-157°C; [a]a + 1.4
(¢ 0.5, acetone); 'H NMR (400 MHz, CDCl5)
6: 0.97 (3H, t, J=7.2Hz, NCH,CHj;), 1.98
and 2.06 (each 3H, s, 2 X OAc), 3.26 and
3.28 (each 3H, s, 2 X OMe), 4.67 (1H, t,
J=4.6Hz, H-14pB), 4.83 (1H, t, J = 3.8 Hz,
H-16a); >C NMR (100 MHz) see Table 1;
ESIMS m/z 476 (IM — H]", 100%); HRE-
SIMS m/z 478.3175 [M + H]' (caled for
C,7H44NOg, 478.3163).

Compound 10. Compound 9 (400 mg,
0.82 mmol) and 6.5% HBr—HOAc (20.8 ml,
16.6 mmol) at 80°C for 11h gave compound
10 (210 mg, 49%).

Compound 10. mp 133-135°C; [alp
—27.2 (¢ 0.5, acetone); 'H NMR (400 MHz,
CDCl3)6: 0.98 (3H, t,J = 6.8 Hz, NCH,CH3),
2.04 (3H, s, OAc), 3.26 and 3.30 (each 3H, s,
2 X OMe), 4.69 (1H, t, J = 4.6 Hz, H-14p),
4.83 (1H, t, J = 4.0Hz, H-16a); >*C NMR
(100MHz) see Table 1; ESIMS m/z 514
(IM + H], 100%); HRESIMS m/z 514.2828
[M + H]"  (caled for C,cH4uNO-S,
514.2833).

Acknowledgements

This work was supported by the National Natural
Science Foundation of China (No. 30472075) and
the Excellent Ph.D. Dissertation Foundation of
China (No. 200367).

References

[1] F.P. Wang and X.T. Liang, in The Alkaloids:
Chemistry and Pharmacology, edited by
G.A. Cordell (Academic Press, New York,
1992), Vol. 42, pp. 151-247.

[2] F.P. Wang and X.T. Liang, in The Alkaloids:
Chemistry and Biology, edited by G.A.
Cordell (Elsevier Science, New York,
2002), Vol. 59, pp. 1-280.

[3] M.H. Benn and J.M. Jacyno, in The
Alkaloids: Chemical and Biological Perspec-
tives, edited by S.W. Pelletier (Wiley, New
York, 1983), Vol. 1, pp. 120-153.

[4] F.N. Dzhakhargirov, M.N. Sultankhodzhaev,
and B. Tashkhodzhaev, Khim. Prir. Soedin.
33, 254 (1997).

[5] W.A. Jacobs and L.C. Craig, J. Biol. Chem.
136, 303 (1940).

[6] W.A. Jacobs and Y. Sato, J. Biol. Chem. 180,
133 (1949).

[7] K. Wiesner, F. Bickelhaupt, D.R. Babin, and
M. Gotz, Tetrahedron Lett. 1, 11 (1959).

[8] K. Wiesner, HW. Brewer, D.L.. Simmons,
D.R. Babin, F. Bickelhaupt, J. Kallos, and
T. Bogri, Tetrahedron Lett. 1, 17 (1960).

[9] O. Achamatowica, Y. Tsuda, L. Marion,
T. Okamoto, M. Natsume, H. Chang, and
K. Kajima, Can. J. Chem. 43, 825 (1965).

[10] X.H. Liang, H.K. Desai, B.S. Joshi, and S.W.
Pelletier, Heterocycles 31, 1889 (1990).

[11] LS. Blagbrough, D.J. Hardick, S. Wonnacott,
and B.V_ L. Potter, Tetrahedron Lett. 35, 3367
(1994).

[12] H.K. Desai, B.S. Joshi, and S.W. Pelletier,
Heterocycles 23, 2483 (1985).

[13] S.W. Pelletier, H.K. Desai, and Q. Jiang,
Phytochemistry 29, 3649 (1990).

[14] C. Konno, M. Shirasaka, and H. Hikino,
J. Nat. Prod. 45, 128 (1982).

[15] S.W. Pelletier, N.V. Mody, and O.D. Dailey
Jr., Can. J. Chem. 58, 1875 (1980).

[16] G.B. Xie, Ph. D. dissertation, Sichuan
University, 2005.

[17] Q.H. Chen, and F.P. Wang, J. Asian Nat.
Prod. Res. 5, 43 (2003).



