
This article was downloaded by: [North Carolina State University]
On: 05 January 2013, At: 02:30
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

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A New Total Synthesis of
Withasomnine
Angel Guzmán-Pérez a & Luis Angel Maldonado a
a División de Estudios de Posgrado, Facultad de
Química, UNAM, 04510, México D.F., México
Version of record first published: 23 Sep 2006.

To cite this article: Angel Guzmán-Pérez & Luis Angel Maldonado (1991): A New Total
Synthesis of Withasomnine, Synthetic Communications: An International Journal for
Rapid Communication of Synthetic Organic Chemistry, 21:15-16, 1667-1674

To link to this article:  http://dx.doi.org/10.1080/00397919108021068

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919108021068
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

N
or

th
 C

ar
ol

in
a 

St
at

e 
U

ni
ve

rs
ity

] 
at

 0
2:

30
 0

5 
Ja

nu
ar

y 
20

13
 



SYNTHETIC COMMUNICATIONS, 21(15&16), 1667-1674 (1991) 

A NEW TOTAL SYNTHESIS OF WITHASOMNINE 

Angel Guzm8n-Perez and Luis Angel Maldonado* 

Divisi6n de Estudios de Posgrado, Facultad de Qulmica, 

UNAM, 04510 Mexico D . F . ,  Mexico. 

ABSTRACT : The pyrazole alkaloid withasomnine 1, has been synthe- 
sized by construction o f  the 1,2-diazabicyclo L3.3.01 octa-2,4- 
diene system in a single step. 

The rather simple but unusual alkaloid withasomnine 1 has been 
1 synthesized in a variety of ingenious ways 

In considering new approaches to this interesting compound we 

were attracted by the possibility that the bicyclic system o f  wi- 

thasomnine could be constructed in a single step by combining the 

* To whom correspondence should be addressed. 
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Copyright@ 1991 by Marcel Dekker. InC. 
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1668 GUZMAN-PEREZ AND MALDONADO 

2 well known reactions o f  : 1 )  1,3-dicarbonyl compounds (or related 

B-heterosubstituted enones) with hydrazine to give pyrazoles and 

2 )  the (intramolecular) N-alkylation o f  azole heterocycles : 

x 
In this paper we wish to present the experimental realization o f  

this approach. 

The required acyclic substrates to test the key reaction, com- 

pounds - 2 ,  were conveniently prepared as shown in the scheme : 

- - Za, Y = S-nBu, X = OTos 

- Zb, Y = , X = B r  

- 2 c , Y =  " , X = C l  OH 
- 5a, Z = H, OH 

- 5b, Z = 0 

Scheme 
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A NEW TOTAL SYNTHESIS OF WITHASOMNINE 1669 

Formylation of phenylacetonitrile with HC02Et and NaH in Et20 

(catalytic EtOH) gave the known’ 3-hydroxy-2-phenyl acrylonitrile 

- 3a, mp 161-162’ in 92 % yield. Thioether formation to - 3b was then 

accomplished with n-BUSH in toluene (catalytic TosOH, azeotropic 
removal o f  H20). Since thioketal - 6a was an unavoidable contami- 

nant in this reaction, the crude reaction product of the thioethe- 

rification reaction was submitted to a DBU treatment under vacuum 

(to remove the n-BUSH). This afforded compound - 3b in consistent 

yields o f  80-85 % ; compound - 3b5 : oil, bp 140-150°/1.7 ; ir (film) 

: 2230 (CN), 1610 (C=C) cm-’; pmr (CDC13, 90 MHz) 6 0.90 (t, J = 

6 Hz, q3CH2), 2.80 and 2.90 (superimposed t, J = 7 Hz, SE2CH2 of 

each geometrical isomer), 7.20-7.60 (complex signal, 1 vinyl H, 5 

aromatic H). 

4 

““5+ - 6a, R = S-nBu 
- 3b - 

CN - 65, R = CH2CH2CH20H 

The ease with which compound - 3b adds nucleophiles in a conju- 

gate sense was also observed when we attempted the direct conver- 

sion - 3b -E by reaction with the functionalized Grignard rea- 

gent - 7, C1MgOCH2CH2CH2MgC16. The only product obtained (50 % yield) 

was the double adduct - 6b : oil; ir (film) : 3370 (OH), 2260 (CN) 

cm-’; pmr (CDC13, 90 MHz) 6 3.10 (broad signal, 2 OH, exchanges 

with D20), 3.30-3.60 (complex signal, 2 CH2CH,0H), 3.90 (d, J = 6 

Hz, CH-CH(CN)C6H5) - and 7.30 ( s ,  5 aromatic H). 
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1670 GUZMAN-PEREZ AND MALDONADO 

Therefore, nitrile - 3b was first converted in 80 % yield into the 
7 unsaturated aldehyde - 4 (DIBAL, Oo, toluene; then 5 % aqueous H$04) 

8 which gave quantitatively, the acid sensitive allylic alcohol % 
when treated with an excess of - 7 (4 equivalents). Allylic alcohol 

- 5a : oil; ir (film) : 3370 (OH), 1600 (C=C) cm-'; pmr (CDC13, 90 

MHz) 6 0.85 (t, J = 6 Hz, CH3CH2), 2.50 (broad signal, 2 OH, ex- 

changes with D20), 2.60 (t, J = 7 Hz, SCH,CH2), 3.50 (distorted t, 

J = 6 Hz, CH2%0H), 4.30 (t, J = 6 Hz, CH2E(OH)C=CH), 6.15 ( s ,  

CHS), 7.15 ( s ,  5 aromatic H). Finally, Mn02 oxidation o f  g in 
CH2C12 (rt, 50 h) gave the hydroxyenone g in 78 % yield : oil; ir 

(film) 3420 (OH), 1660 (enone C=O), 1605 (C=C) cm-'; pmr (CDCI3, 

90 MHz) 6 0.90 (t, J = 6 Hz, Y3CH2), 2.20 (broad signal, OH, ex- 

changes with D20), 2.50 (t., J = 6 Hz, CH2%2C=O), 2.70 (t, J = 7 

Hz, Sg2CH2), 3.50 (t, J = 6 Hz, CH2CH,0H), 7.10-7.50 (m, 5 aro- 

matic H), 7.80 ( s ,  CH=C). 

With the hydroxyenone in hand, a series of derivatives with 

good leaving groups in the end of the chain were prepared in order 

to test the one pot-double cyclization reaction leading to witha- 

somnine. However, and not completely unexpected, we rapidly found 

that the pyrazo1.e formation was extremely fast; the alicyclic C-N 

bond being formed relatively slow. In fact our first experiment 

with the crude, unstable tosylate 

drate (first in EtOH, followed by addition of Et3N, reflux) gave 

the known hydroxypropylpyrazole &, mp 95-97', in 30 % yield : 

and 80 % aqueous hydrazine hy- 

9 
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A NEW TOTAL SYNTHESIS OF WITHASOMNINE 1671 

- 8a. Z = OH 

- 8b, Z = OTos 

- &, Z = S-nBu 

C6H5 

- 8d, z = c1 

- 2a - @ 
Z 

Evidently, the low rate alicyclic ring formation allows cleavage 

of the 0-S bond in the tosylate group of - 8b by external nucleophi- 

les before cyclization takes place. 

Searching for a more convenient substrate and since the bromide 

- 2b was also an unstable compound, the chloro derivative - 2c was pre- 

pared in 63 % yield by reaction o f  - 5b with CC14 and triphenylphos- 

phine. Chloroenone & : oil; ir (film) : 1670 (enone C=O), 1610 
(C=C), 645 (C-C1) cm-l; pmr (CDC13, 90 MHz) 60.90 (t, J = 6 Hz, 

CH CH ) ,  2.05 (quintet, J = 6 Hz, CH2fi2CH2), 2.65 (t, J = 6 Hz, -3 2 
CH2%C=O), 2.85 (t, J = 7 Hz, Sfi,CH2), 3.60 (t, J = 6 Hz, ClC3- 

CH2), 7.30-7.70 (m, 5 aromatic H), 8.00 ( s ,  CH=C). 

Partial success was then reached when g was heated with 80 % 

hydrazine hydrate and DBU in EtOH (reflux, 12 h); a mixture of wi- 

thasomnine - 1 (33 X )  and thioether g ( 4 1  %) was, however, formed : 

Thioether & : Crystalline solid, mp 42'; ir (film) : 3150 (NH), 

1600 (C=C) cm-'; pmr (CDC13, 90 MHz) 6 0.90 (t, J = 6 Hz, CH3CH2), 

2.00 (quintet, J = 6 Hz, CH2%CH2), 2.50 and 2.55 ( 2  superimposed 

D
ow

nl
oa

de
d 

by
 [

N
or

th
 C

ar
ol

in
a 

St
at

e 
U

ni
ve

rs
ity

] 
at

 0
2:

30
 0

5 
Ja

nu
ar

y 
20

13
 



1672 GUZMAN-PEREZ AND MALDONADO 

t, J = 6 Hz, 2 SCH,CH2), 3.00 (t, J = 7 Hz. pyrazole-CH2CH2), 7.35 

-7.65 (m, 5 aromatic H ) ,  7.85 ( s ,  pyrazole C-H), 10.20 (broad s, 

pyrazole N-H, exchanges with D20). 

If the above reaction is performed by slow distillation o f  a 

n-propanol solution of - 2c and 80 % hydrazine hydrate to remove 

azeotropically the n-BUSH formed during the pyrazole ring construc- 

tion, followed by addition of DBU to induce the second cyclization, 

a somewhat improved yield of withasomnine is obtained (44 % ) .  No 

thioether - 8c was detected although the pyrazole alcohol - 8a was now 

obtained as by-product in 25 % yield 10 . 

The synthetic withasomnine was identified by its mp (118O, he- 

xane) and spectroscopic properties 

pmr (CDC13, 90 MHz) 6 2.60 (distor 

3.05 (t, J = 7 Hz, pyrazole-&i2CH2 

7.15-7.55 (m, 5 aromatic H). 7.70 

( % ) )  : 184.9 (12 %, M't I), 183.9 

: ir (KBr) : 1610, 760. 700 an-'; 

ed quintet, J = 7 tiz. CH2%C%). 

, 4.10 (t, J = Hz, N-CZCH*), 

s ,  pyrazole C-H ; ms (70 eV; z/e 

100 %, M'), 182 9 (38.5 % .  Mt- 

I), 50.9 (62.1 %),  49.9 (41.6 % ) ,  39.0 (94.7 % ) .  The mp of the pi- 

crate (171-173', water) was also in accord with the literature. 

Experiments directed to suppress side reactions in the key dou- 

ble cyclization transformation are planned for a near future in or- 

der to improve the present overall yield of withasomnine (1 1.3 % 

from pheny lacetonitri le) . 
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A NEW TOTAL SYNTHESIS OF WITHASOMNINE 1673 
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1674 GUZMAN-PEREZ AND MALDONADO 

7. Aldehyde 5 :'oil; ir (film) : 2740 and 1685 (unsaturated CH=O), 
1615 (C=C) cm-'; pmr (CDC13, 90 MHz) 6 0.90 (t, J = 6 Hz, fi3- 
CH2), 2.80 (t, J = 7 Hz, SCH2CH2), 7.30 ( s ,  5 aromatic H), 7.40 
( s ,  CH=C), 9.30 ( s ,  CH=O). 

8. Traces o f  acid easily cyclizes g into the tetrahydrofuran lo : 
oil; ir (film) : 1610 (C=C), 1100 
(C-0) cm-'; pmr (CDC13, 90 MHz) 6 

S- *-Bu 

C H  5v I 0.85 (t, J = 6 Hz, CH3CH2), 2.60 (t, 
J = 7 Hz, Sfi2CH2), 3.80 (complex 
signal, OE2CH2), 4.60 (t, J = 6 Hz, 

7.25 ( s ,  5 aromatic H). 
CH=C-CH(OR)CH2), - 6.25 ( s ,  CH=C), 10 

L 

9. See reference la. Ir (KBr) : 3200-2850 (OH and NH), 1600 (C=C) 
cm-'; pmr (CDC13, 90 MHz) 6 1.85 (quintet, J = 6 Hz, CH2fi2CH2), 
2.90 (t, J = 6 Hz, pyrazole-E2CH2), 3.65 (t, J = 6 Hz, H O S -  
CH2), 5.75 (broad s, OH and NH, exchanges with D20), 7.20-7.40 
(m, 5 aromatic H), 7.60 ( s ,  pyrazole C-H). As expected, cycli- 
zation of the derived crude tosylate @with NaH gave withasom- 
nine in 33 % yield, along with recovered 3 (30 % yield). 

10. From our point of view the formation of @ under this reaction 
conditions is remarkable, as far as the hydrolysis of an unac- 
t ivated primary chloro derivative requires somewhat harsh con- 
ditions. Perhaps, ring opening of the alicyclic ring in witha- 
somnine by HO- (pyrazolyl anion as leaving group) explains this 
unusual chloride "hydrolysis". A similar explanation can also 
be advanced for the conversion 2C-g (see text), although 
the direct displacement of an intermediate chloropropylpyrazole 
- 8d by the highly nucleophilic n-butyl mercaptide anion seems e- 
qually plausible. Anyway, it is also surprising that no ether 
formation (by solvent participation) had been isolated from 
these reactions in alcoholic solvents. 

(Received in USA 22 April, 1991) 
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