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Abstract—The reaction of N-sulfonyl-B-phenethylamines with ethyl
methylthioacetate using phenyliodine(l11) bis(trifluoroacetate) gives moderate to
good vyields of the corresponding ethyl 1,2,3,4-tetrahydroisoquinoline-1-
carboxylates.

Pictet-Spengler condensation is one of the fundamental reaction for the preparation of 1,2,3,4-
tetrahydroisoquinolines." This cyclization occurs only when the ring-closure position is activated by
electron donating substituents. However, 3-phenethylamines bearing an electron withdrawing substituent
on the benzene ring afford 1,2,3,4-tetrahydroisoquinoline derivatives in poor yields or do not give any
cyclized product. Modifications of the original strategy to increase the electrophilicity of the iminium
intermediate, which employ electron withdrawing groups on the nitrogen such as acyl ? or sulfonyl *
moieties are known.

Hypervalent iodine(l1l) reagents have generated considerable interest in the recent years due to their
applications in the synthesis of heterocyclic compounds.* As a continuation of our studies concerning
hypervalent iodine(l11) chemistry, we have reported aPummerer-type reaction that provides avery simple
and convenient procedure for the preparation of 4H-pyrrolo[2,1-c][1,4]benzothiazines by treatment of
a-acyl sulfides with phenyliodine(111) bis(trifluoroacetate) (PIFA).> We reported here a modified Pictet-
Spengler cyclization of N-sulfonyl-B-phenethylamines with ethyl methylthioacetate using PIFA to
prepare ethyl 1,2,3,4-tetrahydroisoquinoline-1-carboxylates.

As shown in Table 1, the reaction of ethyl methylthioacetate (1) with N-sulfonyl-p-phenethylamine (2a)
gave 3a in high yield (Entry 1). On the other hand, reaction of the electron rich 2b gave a mixture of the
cyclized product (3b) and Friedel-Crafts product (4b) in moderate yields (Entry 2). The 3,4-dimethoxy

derivative (2c), carrying activating substituent para to the ring closure position afforded good yield of



the expected product (3c, 76%) along with the Friedel-Crafts product (4c, 21%) (Entry 3). However, N-
sulfonyl-B-phenethylamines such as 2d, 2e, 2f and 2g containing deactivated aromatic rings also

furnished the corresponding cyclized products in reasonable yields. (Entries 4, 5, 6 and 7).
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Table 1. The reaction of N-sulfonyl- -phenethylamines ( 2a-g) with
ethyl methylthioacetate (1) using PIFA.
Entry  Compd R1 Ro R3 Product (Yield %)a
1 2a H H H 3a 87
2 2b H H OMe 3b 42 (15)b 4b 35
3 2C H OMe  OMe 3c 76 4c 21
4 2d H H cl 3d 50 (25)°
5 2 cl H H 3e 61(18)"
6 of H  Cl H 3t 64(15)
b
7 29 Cl H Cl 3g 25(30)
a) All compounds gave the satisfactory spectral data.
b) Yield of recovered starting material.
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Two possible pathways of the cyclization are illustrated in Scheme 1. The cyclization is assumed to

proceed through iminium cation which would be formed by Pummerer-type reaction of ethyl

methylthioacetate (1) with N-sulfonyl-B-phenethylamines (2) using PIFA (Path A).°
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In summary, our results herein that the modified Pictet-Spengler cyclization of N-sulfonyl-§-
phenethylamines with ethyl methylthioacetate using PIFA provides moderate to good yields of 1,2,3,4-

tetrahydroisoquinolines, even when deactivated starting sulfonamides are employed.

ACKNOWLEDGEMENT

We gratefully acknowledge the National Council Science of Republic of China for financial support of

this work. (Grant No. 90-2113-M-037-016)

REFERENCES

1. Reviews, see: W. M. Whaley and T. R. Govindachari, Org. React., 1951, 6, 151; T. Kametani and K.
Fukumoto, in The Chemistry of Heterocyclic Compounds, Isoquinolines Part One, ed. by G. Grethe
and N. YS. Wiley, 1981, pp. 170-182; G. Jones, in Comprehensive Heterocyclic Chemistry, ed. by A.



5.
6.
7.

R. Katritzky and C. W. Rees, pergamon, Oxford, 1984, 2, pp. 438-440.

. S. Lazarus and R. R. Wittekind, J. Heterocycl. Chem., 1971, 8, 495; N. M. Mollov and A. P. Venkov,

Synthesis, 1978, 62; A. P. Venkov and L. K. Lukanov, Synthesis, 1989, 59; D. L. Comins and M. M.
Badawi, Tetrahedron Lett., 1991, 32, 2995.

. 0. 0. Orazi, R. A. Corral, and J. Giaccio, J. Chem. Soc., Perkin Trans. 1, 1986, 1977; J. Zinczuk, I. H.

Sorokin, O. O. Orazi, and R. A. Corral, J. Heterocycl. Chem., 1992, 29, 859; K. Ito and H. Tanaka,
Chem. Pharm. Bull., 1977, 25, 1732; L. K. Lukanov, A. P. Venkov, and N. M. Mollov, Synthesis,
1987, 204.

. Reviews, see: D. F. Banks, Chem. Rev., 1966, 66, 243; A. Varvoglis, Chem. Soc. Rev., 1981, 10, 377;

G. F. Koser, in The Chemistry of Functional Groups, Supplement D, ed. by S. Patai and Z. Rappoport,
Wiley, New York, 1983, Ch. 18 and 25; A. Varvoglis, Synthesis, 1984, 709; R. M. Moriaty and O.
Prakash, Acc. Chem. Res., 1986, 19, 244; M. Ochiai and Y. Nagao, Yuki Gosei Kagaku Kyokaishi,
1986, 44, 660; R. M. Moriarty, R. K. Vaid, and G. F. Koser, Synlett, 1990, 365; A. Varvoglis, The
Organic Chemistry of Polycoordinated lodine, VCH, New York, 1992; Y. Kita, H. Tohma, and T.
Yakura, Trends Org. Chem., 1992, 3, 113; Y. Kita and H. Tohma, Farumashia, 1992, 28, 984; P. J.
Stang, Angew. Chem., Int. Ed. Engl., 1992, 31, 274; T. Kitamura, Yuki Gosei Kagaku Kyokaishi, 1995,
53, 893; P. J. Stang and V. V. Zhdankin, Chem. Rev., 1996, 96, 1123; T. Kitamura and Y. Fujiwara,
Org. Prep. Proc. Int., 1997, 29, 411.

H.-M. Wang, M.-C. Lin, and L.-C. Chen, Heterocycles, 1994, 38, 1519.

Y. Tamura, T. Yakura, Y. Shirouchi, and J. Haruta, Chem. Pharm. Bull., 1986, 34, 1061.

A typical procedure for cyclization of 2a is as follows: PIFA (516 mg, 1.2 mmol) was added to a
solution of ethyl methylthioacetate (1) (134 mg, 1.0 mmol) in 1,2-dichloroethane (10 mL) and the
mixture was stirred at room temperature for 1 h. Then N-sulfonyl-B-phenethylamine (2a) (275 mg,
1.0 mmol) was added and the mixture was refluxed for 3 h to complete the reaction. The resultant
mixture was quenched with water and extracted with dichloromethane. The extract was dried (MgSO,)
and concentrated under reduced pressure and the residue was purified by chromatography on a silica

gel column with hexane-ethyl acetate (5:1) to give 3a.



