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Abstract

A two-step methodology involving an asymmetric addition of organolithium to an imine and subsequent Moffat
oxidation as the key steps provided a new synthetic way to the optically and biologically active 1-substituted
tetrahydroisoquinolines. © 1999 Elsevier Science Ltd. All rights reserved.

Tetrahydroisoquinolines are a class of biologically potent compounds. The existence of 1,2,3,4-

tetrahydroisoquinoline (TIQ) and 1-methyl-TIQ (1MeTIQy) in the human brain is now in no doubt.

The complete prevention of MPTP induced parkinsonism by pretreatmentlefitand the inhibition

of monoamine oxidasehave renewed interest related to the pathogenesis of Parkinson’s disease. 1-
Phenyl-TIQ1b, originally developed as a general anesthetic agent, shows phencyclidine-like stereotyped
behavior and ataxid.Since the enantiomers were observed to vary in affifityye synthesis of chiral
1-substituted TIQ is the current focus in medicinal organic chemistry.

The diastereoselective Pictet—Spengler reaction is well established, but requires tedious methodology
for the construction of the chiral TI® The asymmetric alkylation of TIQ has also been develdped.
The asymmetric reductiérand alkylatiod of the dihydroisoquinoline derivatives are the most recently
explored technology. Although the two-step process of construction of the chirality and subsequent
cyclization to the target TIQ has been developednantioselective construction of the secondary amine
by the electrophilic alkylation of the imine and followed by cyclization to the chiral TIQ have not yet
been explored. We describe herein that the chiral ligand-mediated asymmetric addition of organolithiums
to the acyclic imine3'112and subsequent cyclization of the secondary arBinader Moffat oxidation
conditions provide the new route to the chiral 1-substituted T(®ig. 1).

The reaction of 2 equiv. of methyllithium witBa,b, prepared by the condensation26f with anisidine
or 2-methylanisidine, in the presence of 2.6 equiv. of the chiral ligaimdtoluene at —95°C afforded
4ab (R=Me, Ar=PMP, MePMP) in 71 and 84% ee, respectively (Table 1, entriesf, T3)e catalytic
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Figure 1. The synthesis dfby asymmetric addition and cyclization

asymmetric reaction was possible by using 0.3 equi@ atf—42°C to afforddb in 62% ee (entries 5, 6).

The reaction of phenyllithium witBa under the control o gave, howeve#cin only 9% ee (entry 7).
After examination of the ligandg-9 (Fig. 2), the ligan®'® was found to givetcin 50% ee (entry 10)°
The enantioenrichment @fc-hydrochloride was possible by recrystallization from hexane—chloroform
to give4cof 71% ee in 62% yield.

Table 1
The ligand-mediated asymmetric reaction of methyl- and phenyllithium with the i&tine

Entry 4 R Ar 6-9 eq temp (°C) yield (%) ee (%) R/S
1 4a Me PMP 6 2.6 -95 76 71 R
2 9 2.6 -95 92 60 R
3 4b MePMP 6 2.6 95 99 84 R
4 9 2.6 -95 99 73 R
5 6 2.6 —42 93 78 R
6 6 0.3 —42 99 62 R
7 4c Ph PMP 6 2.6 -78 95 9 R
8 7 2.6 78 87 36 S
9 8 2.6 78 94 41 R
10 9 2.6 -78 93 50 R
a) The 2 equiv of organolithium was used in the toluene solvent.
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Figure 2. The chiral ligandé—9

Hydroboration with disiamylborane and oxidative work-ugtafof 71% ee afforde®a quantitatively.
Treatment obawith DMSO-DCC under Moffat oxidation conditions directly afford&@ain 71% yield.
Removal of the PMP group dfdawith ammonium cerium(lV) nitrate (CAN) completed the synthesis
of R-1al’ without racemization in 50% overall yield froda (Fig. 3). The MePMP-aminédb of 84% ee
was also successfully converted by the same methdgltain 20% overall yield.

N i (Sia)2BH, OH DMSO, DCC
THF, t, 3 h TFA-pyridine CAN
N _— N< 1a
~H PMP

~ N N
T HPMP i H,0, toluene T PMP aq MeCN
Me aq NaOH Me 0°C,2h Me 0°Ctort,0.5h
4a 0°C,1h 5a 71% 10a 71%

99%
Figure 3. The asymmetric synthesislaf
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The same reaction sequence farwas applicable to the synthesisR{Lb'® of 52% ee in 57% overall
yield from 4c of 50% ee (Fig. 4).

A i (Sia)oBH, THF DMSO, DCC
rn,3h TFA, pyridine CAN
N Pvp NH
B i aq NaOH, H»0; toluene, 0°C,2h _aq MeCN Bh
Ph 0°C, 10 min 70% 0°Ctort,2h

4c 95% 85% 1b

Figure 4. The asymmetric synthesisldf

The presented two-step procedure for the asymmetric synthesis of 1-substituted TIQ is facile and will
be applicable to other biologically potent TIQ. Further studies directed toward more efficient asymmetric
alkylation of the imine are in progress in our laboratories.
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