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Two reported methods for protecting the catechol moiety of L-DOPA as an acetonide have been compared. NMR
spectral data and crystal structure analysis confirmed that in contrast to that indicated in Greene’s Protective
Groups in Organic Chemistry the conditions reported for the direct conversion of 1-DOPA into its acetonide give
instead, a Pictet-Spengler derived tetrahydroisoquinoline.

Introduction

1-DOPA and its derivatives have long been studied owing to their
potential for a variety of medical applications [1,2]. Since L.-DOPA is a
catechol containing amino acid, the synthesis of L-DOPA derivatives
almost always requires protection of the reactive catechol.

Formation of an acetonide is often used to protect catechols,
including the catechol of 1-DOPA. In the chapter on protection for
phenols and catechols, the latest (2014) edition of Greene’s Protective
Groups in Organic Chemistry, lists three methods for the formation of
acetonide derivatives (Scheme 1). The first method listed refers to the
protection of dopamine and the second to forming the acetonide of
benzene-1,2,4-triol [3]. Curiously, it is within this second method that
readers are warned that the “acetonide of dopamine is difficult to prepare
because of Pictet-Spengler side reactions” [3-5]. The third method is that
published by Soloshonok and Ueki in 2008 [6]. The accompanying
scheme shows their TsOH promoted reaction of the HCl salt of .-DOPA
methyl ester with acetone to form the corresponding acetonide in “>99
% yield.”

While dopamine is not .-DOPA, it is reasonable to ask why acetonide
formation of dopamine is complicated by Pictet-Spangler side rections
when applying essentially the same reaction conditions to L.-DOPA af-
fords the acetonide in near quantitative yield? Indeed, also in 2008, Lui,
Hu, and Messersmith noted that conditions like those of Soloshonok and
Ueki resulted in “an isoquinoline product” (Scheme 1 note) [7]. However,
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that paper did not illustrate or provide compound characterization data
on the isoquinoline product. While, those details were later provided in a
patent application [8], they remain absent from the peer reviewed
literature. Herein, we seek to change that and to provide the community
additional information on the chemistry.

Results and Discussion

Through their independent routes Soloshonok® and Messersmith’
both claimed to generate the acetonide of .-DOPA methyl ester (1). We
repeated the Soloshonok method (Scheme 2) and compared the NMR
data to those reported by Messersmith [7]. Interestingly, the respective
13C NMR data were virtually identical to those reported by both Solo-
shonok® and Messersmith [7]. In contrast, the 1H NMR spectra were not.
For our product only two aromatic protons were observed (6.82 (s, 1H)
and 6.71 (s, 1H)), instead of three aromatic signals (6.61-6.55 (m, 3H))
that Messersmith reported for 1 [7]. Our data were consistent with the
formation of Pictet-Spengler derived tetrahydroisoquinoline 2a. This
structural assignment was confirmed by x-ray crystallography of the
corresponding free base 2b (see Fig. 1). These results confirm the
Soloshonok procedure® affords 2a and not 1. (It remains unclear why
they see three aromatic signals (6.50-6.80 (m, 3H) in their g
spectrum.).

The ethyl ester of .-DOPA was also exposed to the Soloshonok con-
ditions. Not surprisingly, compound 3a was generated in 75 % yield
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Note: These conditions have also been said to afford “an isoquinoline.””

Scheme 1. Examples from Greene’s Protective Groups in Organic Chemistry [3].
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Scheme 2. Repeating the Soloshonok procedure.
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Fig. 1. Crystal structure of isoquinoline 2b. Drawing of compound at 50 %
ellipsoids showing the labeling of the hetero atoms.

(Scheme 3). An x-ray crystal structure of the free base of 3a (3b) was also
obtained (see Supporting information Fig. S2). To further confirm the
presence of the tetrahydroisoquinoline, a solution of 3a in 6 N HCl was
heated to reflux. These conditions, which are known to deprotect ace-
tonides [9], hydrolyzed the ester, but left the tetrahydroisoquinoline
unchanged. Hydrolyzed product 4 allowed another point of comparison,
as it is a known compound [10]. In fact, spectra of 4 were in agreement
with those previously reported, confirming that the tetrahy-
droisoquinoline is being formed instead of the acetonide [11].

Lastly, we attempted to convert the catechol moiety of quinoline 2a
to acetonide 5 (Scheme 4). Somewhat surprisingly, no reaction was
observed after extended exposure to the Soloshonok conditions or when
2,2-dimethoxypropane (2,2-DMP) was used in place of acetone. In both
cases the starting tetrahydroisoquinoline was recovered.

Conclusion

This peer-reviewed work confirms that the method highlighted in
Greene'’s Protective Groups in Organic Chemistry for the direct conversion
of the catechol of 1-DOPA into an acetonide fails. Instead, Pictet-
Spengler cyclization gives a tetrahydroisoquinoline, which itself is
difficult to derivatize as an acetonide.
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Scheme 3. Generation and hydrolysis of Pictet-Spengler product 3a.
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Scheme 4. Additional attempts to install the acetonide.
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