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Ionic liquids (IL) have frequently been used as a green solvent in place of conventional
organic solvents and being!-> superior due to their extremely low vapor pressure, excellent
thermal stability, reusability and ability to dissolve many organic and inorganic substrates.® The
application of ionic liquids as solvent and catalyst has been reported for a variety of functional
group transformations but their use as acid catalysts under solvent-free conditions deserves more
attention.’ Ionic liquids with Brosnsted acidic counter ions such as 1-hexyl-3-methylimidazolium
bisulfate ([hmim][HSO‘t}),8 t-butyl-3-methylimidazolium dihyrogen phosphate
([bmim][HzPO“]),8 1-[2-(2-hydroxy-ethoxy)ethyl]-3-methylmidazolium bisulfate
(lheemim][HSO,]).* 1-butyl-3-methylimidazolium chloroaluminate ([bmim]Cl 2AICl,),’ and 1-
butyl-3-methylimidazolium bisulfate ([bmim] [HSOA])'0 have been used as acid catalysts and
provide a useful medium under solvent-free conditions because of their polar nature.

Protection and deprotection of carbonyl groups are often essential steps in organic
syntheses.'! 1,1-Diacetates (acylals) are useful carbonyl protecting groups due to their stability
under neutral, basic and acidic conditions.!? The diacetates of o, 3-unsaturated aldehydes are not
only basic starting materials for Diels-Alder reactions'® 4 but they can also be converted into
compounds with other functional groups by reaction with appropriate nucleophiles.> 1® Some of
the reported methods for the preparation of 1,1-diacetates from aldehydes and acetic anhydride
include sulfuric acid,"” triflic acid,’® PCl,," L% FeCl3"2’21 NBS.? Sc(OTf),,”* Cu(OTf),,*
Bi(OTf), > CAN,® AIPW, 0, 7" B-Zeolite,”® LiBF,* Zn-Montmorillonite,** In(OTf),,*
H,NSO,H,* ZrCl1,* Bi(NO,),*5H,0,* Wells-Dawson acid (HP,W 0,*24H,0)* and silica
sulfuric acid.3® Although some of these methods have been used for conversion of aldehydes to
the corresponding diacetates in good to high yields, the majority of these methods suffer at least
from one of several disadvantages such as reaction under oxidizing conditions, use of strong
acid, high temperatures, long reaction times, sensitivity to moisture and the high cost and high
toxicity of the reagents. This paper describes a straightforward and efficient method for the
preparation of the acidic IL morpholinium bisulfate ([morHJHSO,) and its use with acetic anhy-
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dride for conversion of aldehydes to the corresponding acylals. This catalyst in comparison to the
reported ionic liquids with Bronsted acidic counter ions can be prepared from inexpensive
starting material and is quite stable at room temperature. The reaction is easily carried out at
room temperature under solvent-free conditions using 9 mol % of the ionic liquid (Scheme 1).

[morH]HSO4(9 mol%)
R—CHO + Ac,0 R—CH(OAc),

R = aryl, alkyl neat, 1t
Scheme 1

Table 1. Preparation of Acylals in the Presence of fmorHJHSO, , under Solvent-Free Conditions
at Room Temperature ?

Entry Substrate Product Time Yield mp. (°C)
(min) (%) Found Reported
[o] OAc
1 @*H ©*m 3 85 44-46 44-4536
[o] OAc
2 °z"\©)L" °z“©/%c 5 85 65-67  65-66%
[+] OAc
3 /@ H /@*w 5 92 124126  125-127%
ON O:N
[} o] Gt QAc
4 @/‘H @*m 5 95 51-52 52-53%
[o] OAc
5 °'\©/‘LH °'\©/k°~= 4 94 64-65  64-65%
[} OAc
6 O)LH /O/kw 5 99 81-82 82-833%
[+ Cl
o] [o} o] QAc
7 dﬂ @f%» 10 98 89-90 88-90%
Cl Cl
[o] OAc
8 Q)L" /@*m 5 90 93-95 92-95%
Br Br
0 OAc
9 Q)L" /©)\°A° 10 90 100-101  100-10236
CN CN
[o] OAc
10 /©/KH /@°ﬂc 2 95 80-82 81-82%
Me Me
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Table 1. Continued...

OPPI BRIEFS

Entry Substrate Product Time Yield mp. (°C)
(min) (%) Found Reported
[o] OAc
11 ©)L" ©)\0Ac 3 85 68-70 73-74%
o] OAc
O:N O2N
12 O)L“ @°‘° 5 92 193(630) 193 (630)%
[¢] OAc
13 Q)L " /@ oac 7 80 6566  64-65%
O:N O:N
Ci o] [o] OAc
14 @*H @*m 10 80 101-102  101-103%
(o] OAc
15 °'\©/LH c'\©/k°“ 10 85 9092  89-90%
[o] OAc
16 /@A H /@J\ oAc 2 95 7072 72-74%
Cl Cl
Cl [o} Cl OAc
17 dL H d 0Ac 3 95 107-108 110%
Cl Cl
[o] OAc
18 /ﬂj)L " /(j)K onc 20 70 5253 52.53%
Br Br
[o] OAc
19 O)L " @A o 3 97 90-92 95%
CN CN
[o] OAc
20 O)L " /@2\ oss 2 97 84-86  84-85%
Me’ Me
o] OAc
21 N, A on 3 83 Oil  112-114(28)¥
[¢] OAc
2 \HL,, ﬁ/km 4 80 Oil 184 (630)%
[o] OAc
23 PN NN . 5 92 Oil  127-129 (2)*

a) The products were characterized from their spectra (IR, '"H NMR, and MS) and comparison

with authentic samples.
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For optimization of the reaction conditions, we studied the conversion of benzalde-
hyde (1 mmol) to 1,1-diacetoxy-1-phenylmethane in the presence of catalytic amounts of
[morH]HSO, (9 mol %) and acetic anhydride (2 mmol) in various solvents and also under
solvent-free conditions. The yield under solvent-free conditions is higher and the reaction times
shorter in comparison to conventional methods. Thus these conditions were employed for
conversion of various aldehydes to the corresponding acylals (Table I). Aliphatic and o8-
unsaturated aldehydes produced acylals in very good yields (Table 1, Entries 20-23). Acid
sensitive substrates such as furfural and 5-methylfurfural were also protected as diacetates in
good yields (Table 1, Entries 18 and 19)3* The reaction of 2-hydroxybenzaldehyde and 4-
hydroxybenzaldehyde under these conditions led to acetylation of both the carbonyl group and
phenolic -OH. 4-(Dimethylamino)benzaldehyde, cyclohexanone, butanal and acetophenone
failed react even at 180°C.

When equimolar amounts of aldehyde and of ketone were mixed in the presence of two
equivalents of acetic anhydride and 9 mol % of catalyst and stirred at room temperature for 10
min, only the aldehydes were completely converted to the corresponding acylal derivatives and
the ketones remained intact. The method also demonstrated chemoselectivity for aldehydes with
electron-withdrawing group over those substrates with electron-donating group on the benzene
ring (Entries 3 and 4).

EXPERIMENTAL SECTION

All yields refer to isolated products after purification. All of the products were characterized by
comparison of their spectral (IR, "H-NMR, combustion analysis, TLC and GC) and physical data
(melting and boiling points) (Tables 1 and 2) with those of authentic samples. *¢ All 'H-NMR
spectra were recorded at 300 MHz in CDCI, relative to TMS as an internal standard. All 13C-
NMR spectra were recorded at 75 MHz in CDCl, relative to TMS as an internal standard.

Preparation of Morphelinium Bisulfate [morHJHSO,.- A 25 mL round-bottom flask was
charged with morpholine (0.87 mL, 10 mmol) and cooled to 0°C. Then a stoichiometric amount
of conc. sulfuric acid (97%, 0.53 mL, 10 mmol) was added dropwise and the mixture was stirred
for 10 min at 0°C and then for 20 min at room temperature. The acidic ionic liquid was washed
repeatedly with cyclohexane (3 x 3 ml.) to remove non-ionic residue and dried under reduced
pressure to afford a colorless, viscous liquid (1.12 g, 80%, 8 mmol). This procedure may be
scaled up to 100 g with no difficulty in temperature control.

Preparation of 1,1-Diacetoxy-1-(3-nitrophenyl)methane. Typical Procedure.- To a stirred
solution of 3-nitrobenzaldehyde (1 mmol, 0.15 g) in freshly distilled acetic anhydride (2 mmol,
0.19 mL) was added [morH]HSO, (0.017 g, 9 mol %) and the reaction mixture was stirred at
room temperature for 5 min. The progress of reaction was followed by TLC (n-Hexane: EtOAc,
9:1). After completion of the reaction, the mixture was diluted with ethyl acetate and was washed
with a 10% NaHCO, solution, water and then dried over anhydrous Na,SO,. The solvent was
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evaporated under reduced pressure to give 0.21 g (85%) of 1,1-diacetoxy-1-(3-
nitrophenyl)methane. This procedure was scaled up to 50 mmol of 3-nitrobenzaldehyde (7.5 g)
to give 1,1-diacetoxy-1-(3-nitrophenyl)methane in 82% yield.

Acknowledgements.- We gratefully acknowledge support received for this project from the
Isfahan University of Technology (IUT), IR Iran (A. R. H.) and Grants GM 033138, MH
065503, NS 033650 (A. E. R.) from the National Institutes of Health, USA. Further financial

support from Center of Excellence in Sensor and Green Chemistry Research (IUT) is gratefully
acknowledged.

REFERENCES
1. T.Welton, Chem. Rev. 99, 2071 (1999).
2. R.Sheldon, Chem. Commun., 2399 (2001).
3. J1.D.Holbrey and K. R. Seddon, Clean. Prod. Process., 1,223 (1999).

4. A.C.Cole,J.L.Jensen,I. Ntai, K. L. T. Tran, K. J. Weaver, D. C. Forbes and J. H. Davis
Jr.,J. Am. Chem. Soc., 124, 5962 (2002).

5. D.W.Morrison, D. C. Forbes and J. H. Davis Jr., Tetrahedron Lett., 42,6053 (2001).
6. J.K.Lee and M.-J. Kim, J. Org. Chem., 67,6845 (2002).
7. T-S.Li,Z.-H.Zhang, F. Yang and C.-G. Fu, J. Chem. Res., 1,38 (1998)

8. J.Fraga-Dubreuil, K. Bourahla, M. Rahmouni, J P. Bazureau and J. Hamelin, Catal.
Commun., 3, 185 (2002)

9. M.K.Potdar, S. S. Mohile and M. M. Salunkhe, Tetrahedron Lett., 42,9285 (2001).
10. V. Singh, S. Kaur, V. Sapehiyia, J. Singh and G. L. Kad, Caral. Commun., 6, 57 (2005).

11. T.W.Green and P. G. M. Wuts, Protective Groups in Organic Synthesis, 3rd ed. Wiley:
New York (1999).

12. K.S.Kochhar, B. S. Bal, R. P. Deshpande, S. N. Rajadhyaksha and H. W. Pinnick, J. Org.
Chem., 48,1765 (1983).

13. H.Held, A. Rengstle and D. Mayer, Ullman’s Encyclopedia of Industrial Chemistry, 5% ed.;
Gerhartz, W. Ed.; VCH: New York, Vol A 1, p 68 (1985).

14. 1. G.Jr. Frick and R. J. Jr. Harper, J. Appl. Polym. Sci., 1433 (1984).

15. (a) F.R.van Heerden, J. J. Huyser, D. Bradley, G. Williams and C. W. Holzapfel, Tetrahe-
dron Lett., 39, 5281 (1998). (b) M. Sandberg and L. K. Sydnes, Tetrahedron Lett., 39, 6361
(1998).

389



17:52 26 January 2011

Downl oaded At:

OPPI BRIEFS Volume 40, No. 4 (2008)

16. J.S.Yadav, V. B. Subba Reddy and P. Srihari, Synler, 673 (2001).

17. M. ]. Gregory, J. Chem. Soc(B), 1201 (1970).

18. F.Freeman and E. M. Karcherski, J. Chem. Eng. Data, 22, 355 (1977).

19. J.K. Michie and J. A. Miller, Synrhesis, 824 (1981).

20. N.Deka, D.J. Kalita, R. Borah and J. C. Sarma, J. Org. Chem., 62, 1563 (1997).
21. C.Wang and M. Li, Synth. Commun., 32, 3469 (2002).

22. B.Karimi, H. Seradj and R. G. Ebrahimian, Synlert, 623 (2000).

23. V.K. Agarwal, S. Fonquerna and G. P. Vennall, Synlert, 849 (1998).

24. K.L.Chandra, P. Saravanan and V. K. Singh, Synlet, 359 (2000).

25. M. D. Carrigan, K. J. Eash, M. C. Oswald and R. S. Mohan, Tetrahedron Lett., 42 8133
(2001).

26. S.C.Roy and B. Banerjee, Synlett, 1677 (2002).

27. H.Firouzabadi, N. Iranpoor, F. Nowrouzi and K. Amani, Tetrahedron Lett.; 44,3951
(2003).

28. P.Kumar, V.R. Hegde and T. P. Kumar, Tetrahedron Lett., 36, 601 (1995).

29. 1.S. Yadav,B. V. S. Reddy, C. Venugopal and T. Ramalingam, Synlett, 604 (2002).
30. N.M. Nagy, M. A, Jakab, J. Konya and S. Antus, Appl. Clay. Sci., 21, 213 (2002).
31. R.Ghosh, S. Maiti, A. Chakraborty and R. Halder, J. Mol. Cat (A), 215, 49 (2004).
32. T.S8.Jin,G.Sun, Y. W. Liand T. S. Li, Green Chem., 4, 255 (2002).

33. G.Smith and C. S. Reddy, Tetrahedron, 59,9571 (2003).

34. D.H. Aggen,J.N. Amold, P. D. Hayes, N. J. Smoter and R. S. Mohan, Tetrahedron, 60,
3675 (2004).

35. G.P.Romanelli, H. J. Thomas, G. T. Baronetti and J. C. Autino, Tetrahedron Lett., 44,
1301 (2003).

36. A.R.Hajipour, A. Zarei and A. E. Ruoho, Tetrahedron Lett., 48, 2881 (2007).b) A. R.

390



17:52 26 January 2011

Downl oaded At:

Volume 40, No. 4 (2008) OPPI BRIEFS

Hajipour, A. Zarei, L. Khazdooz , B. B. F. Mirjalili, N. Sheikhan , S., Zahmatkesh and A. E.
Ruoho, Synthesis 3644 (2005).

37. C.Pereira, B. Gigante, M. J. Marcelocurto, H. Carreyre, G. Perot and M. Guisnet, Synthesis,
1077 (1995).

38. 1.S. Yadav, B. V. S.Reddy, C. Venugopal and T. Ramalingam, Synlezt, 604 (2002).

Fokeokokok ok ok

FACILE SYNTHESIS OF ANXIOLYTIC BUSPIRONE

Submitted by Jie Mou, Zhi-Min Zong and Xian-Yong Wei*
(10/26/07)
School of Chemical Engineering,
China University of Mining and Technology
Xuzhou 221008, Jiangsu, P. R. CHINA

e-mail: weimanuscripts@163.com

Buspirone (3-HCJ) is an anxiolytic and antidepressant drug widely used in therapy."”
Although several approaches to buspirone have been reported in the patent literatures with
varying degrees of success, there are some drawbacks such as harsh reaction conditions, tedious
workup, high reaction temperatures, lengthy steps, poor overall yields, and difficulties in the
separation of the product from the resulting mixture.® Herein, we report a facile and high-yield
synthesis of buspirone 3 (Scheme I) under mild conditions from readily available reagents.

0
NH, H,S0, COOH  (NH,),CO,
O:o + CNCH,COOCH;3 _— NH
CH;0H COOH
1(60%) o
\ 2 (81%)
BricH)—N_  N—( :\> o
./ N= N
(5) /~\ =
N—(CH—N  N—{ p
TBAB, K,CO3, CH;CN, MI — N
0 3(94%)
/™ N K,CO N
N N—( :\> + Br—(CHz)g—Br Ehnt Br(cuz),,—CN—(/ :\>
—_/ . N= PEG-400 N=
5 (96%)

Scheme 1
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