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Abstract : A variety of 1-amino-3,4-dihydroisoquinolines substituted at the 3-position and related
thienopyridines werc prepared by lithiation of ortho-methyl aromatic nitriles, addition to N-
trimethylsilylimines and spontaneous cyclisation. © 1998 Elsevier Scicnce Ltd. All rights reserved.

midines are of great interest in medicinal chemistry because of their ranee of biological nroperties, e.o
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in the areas of adrenermc and fibrinogen receptor binding,” and thrombin inhibition.” Recently, simple cyclic

amidines have been shown* to inhibit the isoforms of the nitric oxide synthase enzyme, which are important in
blood pressure regulation, the immune response and in neurotransmission.” As part of a research programme in
this area, we required a synthesis of some related 1-amino-3,4-dihydroisoquinolines 1 which would allow for
easy substitution at the 3-position and in the benzo ring. However, there are no dlrect routes to this class of
compound. The only reported preparations use elaboration of the corresponamg lactam® or thiolactam,” in turn
derived from electrophilic cyclisation onto a benzene ring at C1- Ce6.®
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Wa mrmimmcad thot tha intamaadinta sncilting Frnms additian af o hanzylic aninm enerisae fa an imine might
YWE proposea inat tne intermeaiate resuiting 1rom aoaition 01 a penzyiiC anion Species o an imine mignt
¢nontaneoucly cvclise onto the activatine ortho nitrile eroun (Ea. 1). Indeed. there is an examnle in the
spontaneously cyclis€ onto the activating ortno nir i€ group (Eq. ). Indeeqd, tnere 18 an ¢xampie in tne

literature in which a lithiated 3-cyano-4-methylpyridine is added to an N-silyliminium salt of a f§-carboline (Eq.
2),” and aromatic 1-aminoisoquinolines have been prepared by addition of SImllar species to nitriles.'“™"
chose to use an N-trimethylsilylimine, which is easily generated in situ'® and which should be deprotected
under the reaction conditions.
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In practice, treatment of 2-methylbenzonitrile with one equivalent of n-butyllithium in THF at -78 °C in
the presence of DMPU, followed by addition of the N-trimethylsilylimine 2 (generated by adding lithium
bis(trimethylsilyl)amide to benzaldehyde in THF at 0 °C) to the resulting deep red anion led to rapid
cyclisation. The desired amidine was obtained in 60% yield after acid work-up and chromatography.

. _~_ _Ph
LIHMDS, = 1. LDA, DMPU, THF, -78 C =

Ph-CHO ————— Ph-CH=NSiMe, | |
-10-0 C, THF N . 3 3d:12 -78 C N /N

LTI

2 1a NHQ
5

A number of substltuted 2-methylbenzonitriles and aromatic aldehydes were cyclised in this way (Tabie 1)." 14.15

s AN / , 1. LDA, DMPU, THF, -78 C /\/\,/ Rz
I
/J\ 2. R,-CH=N-SiMe, I/%/l\//

'~l

91 3. HCI R T
NH,
Entry R, R, Yield / %2®
1 H /@ 60
\
2 H /Ck 63
Ci
OMe
3 H /@f 11
4 H £ 45
—J
5 6-Br /@ 77
6 5-OMe MY 56
/K/
7 8-Cl ,@ 34
N
8 H P 50
//
9 H R, = /A 62 (cyclopropyl)
R, = /D 56 (cyclobutyl)
o ™\ .
Ho= A/ 0 (cyciopentyi)
P

N\

e . N
10 nitrile used = [~ |
\.. ey
N N

a Yields refer to pure product isolated by flash chromatography on neutral alumina.
b All compounds isolated as hydrochloride salt
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The presence of DMPU proved to be essential for reaction. Yields were generally lower with electron-
rich aldehydes (Entries 3, 4, 7). Aliphatic aldehydes with no enolisable proton, such as trimethyisilylacetylene
carboxaldehyde, worked well (Entry 8) but enolisable aldehydes failed to react, probably due to preferential

Fn-m nh an

formation © namine rather than imine Interestinelv. imine oeneration and c¢vclisation using
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cyclopentylcarboxaldehyde failed but cyclopropyl and cyclobutylcarboxaldehydes cvchsed successfully,
presumably due to the strained nature of the enamine in the latter two cases which allows the imine to
predominate (Entry 9). We were also able to access the 1,7-naphthyridine ring system by cyclising 2-cyano-3-
methylpyridine (Entry 10).

The reaction could be extended further to the novel aminodihydrothienopyridines.” ' Thus, 2-cyano-3-
methyl-5- mmetnylmyltnlopnene 4 and the imine of benzaldehyde smoothly cyclised to the 7-
dmmotmcnopyrlumc 5 under the same LUllUlllUub, and qusequem treatment with lbuauuty}&mluuuxuul fluoride
(TBAF) furnished the desired desilylated product 6 (Scheme 1). The 3,2 ring junction isomer 7 could be
prepared in the same way from 3-cyano-2-methyl-5-trimethylsilylthiophe e 8, obtained from 3-cvanothiophene

by sequential addition of LDA, methyl iodide, a second equnvalent of LD and tnmcth_ylsxlylchlonde.
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N B Me,S—\ | — Vel
\\/\CN (54%) V\CN iii (97%) \\/lK \r// N
8 NH, 7

Scheme 1. Reagents and conditions: i, LDA, THF, -78 C; TMSCI; ii, LDA, DMPU, THF, -78 C; add PhCH=NTMS; HCl aq.; iii,

BAE THE: ijv.IDA THE .78 C: Mel
LODAX, 10’

iy, uun LXALC, <70 ., vila,

Finally, we investigated the possibility that some degree of diastereoselection would be observed on
cyclisation of 2-ethylbenzonitrile with the imine of benzaldehyde. However, this resulted in a 1:1 mixture of
the two diastereomers (Eq. 3).

=~ I 1. LDA, DMPU, THF, -78 C 7 l
NN - 2. add PhCH=NSiMe, = N (Eq. 3)
7 CN 3.HCl N

{80%) |

1:1 mixture of diastereomers
In conclusion, we have described an efficient one-pot addition-cyclisation reaction that furnishes a variety
of novel cyclic amidines from simple starting materials. The interesting biological activities of these
compounds will be reported in a forthcoming publication.
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preparation of 1-amino-3-phenyl-3,4-dihydroisoquinoline 1a :
Lithium hexamethyldisilylazide (1.0 M in THF, 15 ml) was added dropwise to a stirred solution of
benzaldehyde (15.0 mmol, 1.52 ml) in dry THF (30 ml) at -10 °C, and the imine solution allowed to warm
to 0 °C over a period of 2 h. Meanwhile, n-butyllithium in hexanes (15.0 mmol, 1.45M, 10.4 mi) was
added dropwise to a stirred solution of diisopropylamine (16.5 mmol, 2.33 ml) in dry THF (45 ml) at -5-0
°C and the solution stirred for 30 min. DMPU (22.6 mmol, 2.73 ml) was added the mixture cooled to -78

O nmAd o g ‘\fnv\ ~nf D trila 7118 0 mmnl I"'Igml\.n’l"l.]'!:

~ (8 v\ wwag addad Ar~nggy
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il) was added aropwise, The
dark red anion was stirred for 30 min.. and the freshlv prenared imine SOI‘J.“ on added dropwise. After 40

aarx reg anion was siyred 1or .y iy pPACPGINAR Ll Vii QUi VP WaSY.  faliei

min., the mixture was warmed to 0 °C over 30 min., quenched with aqueous hydrochloric acid, extracted
three times with dichloromethane and the combined extracts dried over sodium sulphate and evaporated to
afford a yellow oil. This was purified by flash chromatography on untreated neutral alumina, eluting with
5% methanol in dichloromethane, increasing the gradient to 10% methanol in dichloromethane to give the
hydrochloride salt of compound la as a white solid (2.33 g, 60%). Recrystallisation from

dichioromethane/hexane afforded analytically pure compound, m.p. 204-206 °C; 360 MHz 'H n.m.r. (de-

DMSO) 10.42 (1H, br.s), 9.67 (1H, br.s), 9.16 (1H, br.s), 8.16 (1H, d, J 8.8 Hz), 7.69 (1H, t, J 7.0 Hz), 752
(1H, t, J 7.5 Hz), 7.46-7.31 (6H, m), 5.03 (1H, t, J 6.0 Hz), 3.40-3.25 (2H, m); MS (+EI) 222 (M+, 100%
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(Found: C, 696 H,59; N, 11 .0; Cl, 13.4, C::HmClNg,reamreqC 69.6; H, 5.8; N 10.8; Cl, 13.7%).
All compounds had satisfactory elemental and spectral analysis data.

The corresponding thiolactams and thioimidates of the basic ring systems have been prepared : Davies,
R.V.; Iddon, B.; Paterson, T.M.; Pickering, M.W.; Suschitzky, H.; Gittos, M.\W. J. Chem. Soc., Perkin

Trans. 11976, 138.



