
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

MONOMETHYLATION OF 3,4-DIHYDROXYBENZALDEHYDE AS AN
ALTERNATE ROUTE TO ISOVANILLIN
Andre Loupya; Mustapha Majdouba

a Laboratoire des Réactions Sélectives sur Supports, ICMO-UA CNRS 416 Universite Paris-Sud, Orsay
Cedex, FRANCE

To cite this Article Loupy, Andre and Majdoub, Mustapha(1990) 'MONOMETHYLATION OF 3,4-
DIHYDROXYBENZALDEHYDE AS AN ALTERNATE ROUTE TO ISOVANILLIN', Organic Preparations and Procedures
International, 22: 1, 99 — 102
To link to this Article: DOI: 10.1080/00304949009356674
URL: http://dx.doi.org/10.1080/00304949009356674

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or 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 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=t902189982
http://dx.doi.org/10.1080/00304949009356674
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Voluw 22. No. 1 (1990) OPPI BRIEFS 

the residual oil was p d i e d  by column chromatography over silica gel to give pure N-desmethyl 
mesoridazine m, 2.98 g, 40%) as an oil, 1H NMR: 6 1.00-2.10 (m, 9H, addition of D20 
causes it to collapse to a multiplet of 8H, C3-H2, C4-H2, CS-H~.  pipendinyl CH2, NH), 
2.30-3.27 (m containing S(0)CH3 spike at 2.70,6H, C2-H, Cg-Hz, S(O)CH3), 4.03 (app t, J 
= 7.0 Hz, 2H, phenothiazinyl CHz), 6.77-7.50 (m, 7H, ArH); EIMS: m/z (rel. int.) 372 (3, 
M+.), 84 (100). A solution of the oil in dry ethanol was treated with benzenesulfonic acid in 
ethanol and the besylate salt crystallized as white solid, mp. 145-1470,lit.l mp. 142-1440. 
- Anal. Calcd. for C26H30N204S3 : C, 58.87; H, 5.66; N, 5.28; S, 18.1 1 

Found: C, 58.57; H, 6.00; N, 4.94; S, 18.12 

Acknowledgements.- Financial support from the Medical Research Council of Canada (Program 
Grant PG-34) and the gift of 2. from Sandoz, Inc., East Hanover, NJ are gratefully 
acknowledged. 
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Numerous studies from our laboratory have dealt with alkylations under solid-liquid phase 
transfer catalysis (PTC) conditions without so1vent.I The very selective monomethylation of 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS Volume 22, No. 1 (1990) 

Q-catechol thus led to an attractive preparation of guaiacol using very simple and mild 
conditions? which constitutes an improved route when compared with the procedures described 
in a number of patents.3 

ahrs, 60' 
97:3 (72% yield) 

Since the conversion of natural vanillin 1 into isovanillin 2. (whose sweetening power is 
greater) is a problem of current interest, we now report the formation of 2 by monomethylation 
of 3,4-dihydroxybenzaldehyde 2. 

OCH, OCH, - base QOH + @OCH; 

CH3X 

CHO CHO CHO CHO 
3 4 - 2 1 - - 

Under solid-liquid PTC conditions in the absence of added organic solvent, we tested the 
following conditions: a) K2CO3, KHC03 or KOH as base, b) Aliquat 3364 as transfer agent 
and c) CH31 as methylating reagent (relative amounts = 1:l:l). After exploratory experiments, 
the main results obtained at 850 for 5 hrs are as follows. 

Conditions 2(%) l(%) 4(%) 

K2C03 (1 q.) 57 0 14 
KHco3 " 59 0 20 
KOH " 5oa) 0 20 
KOH (2.5 eq.) 0 0 98 - 

a) In all experiments, yields were only slightly decreased (for instance, 47% in this case) when 
Aliquat was omitted. 
We thus obtained isovanillin 2. Selectivelv as the unique monoalkylated product. It is only 

accompanied by veratraldehyde 4, from which the separation of 2 is very easy (after acid-base 
treatment). This observation constitutes a major progress since all previous attempts for selective 
alkylations were unsuccessful.~~6 The currently used route to isovanillin 2. from vanillin 1 
consists of previous methylation to veratraldehyde 4-5,7 followed by monodemethylation using 
H2SO48 or AlC13.9 Unfortunately, this procedure (Scheme 1) leads to a mixture of products 1, 
- 2 and 3 and consequently to a laborious separation of isovanillin 2. 

base H2S04 1 -* 4 -+2+ 1 
or AlCl, 

Scheme I 
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On the basis of our results, one can now propose a new route to isovanillin 2 (Scheme 2) 
from 3,4-dihydroxybenzaldhyde 3, which can be itself previously generated from vanillin I 
after demethylation. In this procedure, after removal of 2 (by acid-base treatment), 
veratraldehyde 4 can be recycled to the starting material 3 by complete demethylation. 

I H2.904 or AlC13 I 
Scheme 2 

EXPERIMENTAL SECTION 

Isovanillin from 3.4-Dihvdroxvbenza1dehvde.- 3,4Dihydroxybenzaldehyde 3 (50 mmoles) was 
mixed with the stoichiomemc amount of finely ground potassium carbonate (or potassium 
hydrogen carbonate). The mixture was then added to methyl iodide (1 mol. eq) containing 2% 
mol. Aliquat 336, in the absence of any solvent. The mixture was shaken vigorously for 5 min 
at room temperature and then left in an oil bath at 850 for 5 hrs. The organic products were 
removed by elution with Et2O or CH2C12 after filtration through 4-5 g of Florisil (which retains 
mineral salts and the catalyst). Analysis was performed by vpc with internal standard (column: 
Carbowax 20M, lm; p(N2) = 2 kg; oven temperature = 2100). Isovanillin was separated from 
veratraldehyde 4 by extraction with a diluted sodium carbonate solution followed by 
acidification of the aqueous phase with diluted HC1. 
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Arynes are useful transient synthetic intermediates which can readily undergo facile 
Diels-Alder cycloadditions with a variety of dienophiles such as isobenzofurans, furans, 
pyrroles and butadienes.12 e: [m], 

1 

d 

2 s 
a) LDNE1,O b) MeLi/Et,O c) Zn/TCI,mHF or Fe,(CO),/C,H, 

Potential precursors of these arynes are Q-dibromoarenes. One such previously unknown 
arene is 2,3-dibromoanthracene which was recently prepared by Lin and Chou3 by a three-step 
procedure. The method of these authors required an autoclave and drastic reaction condltions. 
The present communication reports the synthesis of the title compound under mild reaction 
conditions in two steps utilizing the Diels-Alder addition of isobenzofuran (3 and 
4,5-dibromobenzyne (a. Thus, the cycloaddition of isobenzofuran (3 and benzyne 4 was 
conducted according to the procedure of Crump The acetal 1 was treated with 

methyllithium and a catalytic amount of diisopropylamine followed by treatment with 
1,2,4,5tetrabromobenzene (2) and methyllithium to yield 2,3-dibromo-9, IO-epoxy-9,I 0- 
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