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Abstract A rmld and efficient method for the construction of B-aryl ammes from the
correspondmg a-aryl ketones 1s presented The key steps of the synthesis mvolve an
electrophlhc ammanon by &benzyl azticarboxylate
followed by a stereoselecnve L-Et,
reduction The reaction sequence 1s apphed to the synthesis of the mcychc ergolme analogue 4
Among the conformatlonally
mcychc

B-anunotetcalm

resmcted analogues of the neurotransnutters
denvauves

pharmacological propemes

are

a wdely

stud&

farmly

Thus the hydroxy&propylammotetraIms

dopamme and serotonm, bl- and
of

compounds

~th

excellent

1 show strong affinity to the dopamme

(D) or serotonm (5HT) bmdmg sites 1*2The 8-hydroxy Isomer (g-OH DPAT) turned out to be the first
selective 5-HT1, agomst 3 On the other hand the ammobenzlndole dertvative 2 with mcychc pamal ergolme
snucture reveals remarkable dopammergrc actlvlty 4
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As an extension of our structure acnvlty relatlonshlp stuQes with bl- and mcychc ergohne analoguess
we attempted to approach the ammobenzmdolone

4 as a conformauonally

resmcted vanant of ropmnole R

(3), which is known to be a strong and selective D2 agonut. 6 Since we intended to synthesize our target
molecule (4) startmg from the acetal protected tetrahydrobenz[cd]mdolone
towards acldlc reaction condmons,

a nuld a-ammanon

7c (Scheme I), which 1s unstable

/ reduction sequence had to be elaborated

We

anuclpated that the established methods,7 mcludmg fatly drastic Teaction cond&ons, would not be smtable m
our case Addmonally the method was expected to faclhtate a stereocontrolled ammabon
In this commumcatlon

we report

a new and efficient

methodology

for the preparation

B-ammotetralms @a-c> from the correspondmg aromatic ketones (7a-c) as well as Its apphcanon
construcnon

of the mcychc

ropumole

of

to the

R analogue 4 The key interme4hates of the synthesis are the
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oxazolones 6a-c which can be denved employmg an electrophthc ammatton8 with &bet@
followed by stereoselechve L-Et,

reducnon and transestenficatlon

the target ammes Sa-c by hydrogenolmc

SCHEME

azodlcarboxylate

4a-c can be readdy transformed mto

cleavage both, the benzyhc C-O bonds and the hydrazme N-N bond

1

_ NHCbz

7a-c

6a-c

5a, 6a, 7a R’, R2, R3, R4 = H
5b, 6b, 7b R’ = OCH3, R2, R3, R4 = H
!5c, 6c, 7c R’ = H, R2 -R3 = N[CH(OEt)2]-C(0),

R4 = CH(OEt)2

Although electrophlhc ammanon of ketene acetal denvatlves with &alkyl azticarboxylate
to be a very effecnve method for the construction of a-ammo ac~ds,~ solar

have not been described - as far as we know We chose &benzyl az&carboxylate
elcctrophlle because the projected removal of the Cbz groups under neu&

IS reported

reactions with ketone enolates
@BAD) as a suitable

hydrogenolyhc

con&tlons was

supposed to be the most convement way of deprotecaon

SCHEME 2
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___)

R1 mNHNH2

8

5a,b

1Oa.b
a) 1 1 1 eq LDA, THF, -78”, 2 1 1 eq DBAD (87, 57 96) b) 1 1 eq LBHBt3, THF, -78’ c) RT (77,
72 %) d) Pd/C-Hz, MeOH, RT e) Ra-Nl, MeOH, RT, 50 bar (55,50 8 from 6a,b)

Tetmlone (7a) as well as 7methoxyteetralone (7b) were transformed mto theu hduo enolatcs with help
of LDA m THF at -78’ Subsequent ad&tlon of 1 1 eqmv of DBAD gave the ammanon products 8a,b
(Scheme 2) The work up turned out to be very comfortable since pure 8a,b crystalhzcd completely from
Et20 or EtOH Transfonnanon

of 8a,b mto the oxazolone denvanves

6a,b was planned to proceed by

stereosclechve reduction to yield the protected hydrazmo alcohols cis-9a,b, followed by transestenfication
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Knowmg

that

earlier

reported

reductions

of

a-ammotetralone

denvatlves

by

NaB&

lead

to

trans-configurated produ~ts’~ (product developmenrcontrol’ ‘) we planned to employ the stencally demandmg
LiBI-I& which should favor an approach from the less hindered Es&

(S&XCapprouch control”) In fact we

observed a 6 1 &astereofaclal selecawy m favor of cis-9a,b, which can be nused to 11.1, when the reaction
can be Isolated by quenchmg the reaction nuxture at dry rce temp ,

1s done at -lOO* l* The hastereomers
unmtiately

followed by an aqueous extraction

c~~omers

On the other hand complete oxazolone formation of the

to @ve 6a,b was observed, when the reaction nnxture was allowed to warm up to room temp

before hydrolysis ~th

sat NaHC$

Subsequent treatment of 6a,b with Pd/C-HZ m MeOH resulted m

complete hydrogenolysls of the 2 benzyhc carbamates to pve the Zhydrazmotetralms

and lob,which

lOal

underwent N,N bond cleavage with Ra-N1 / MeOH - Hz to afford the target compounds 5a,b14
SCHEME 3
0

11

12

d

13

e
b

6

Cbz

-

-4

fl 9

14

a) H(OEt)3,160” (60 %) b) 1 NBS / &benzoyl peroxlde, CC14, reflux, 2 DMSO, Et3N, Ccl, (60 %)
C) LDA, DBAD, THF, -78’ (85 8) d) 1 LBHEt3, THF, -78”, 2 RT (80 %) e) Pd/C-HZ, EtOH, RT (81
%) f) Ra-N1, MeOH, RT, 50 bar (74 96) g) 1 Pd/C-HZ, MeOH, 70°, 50 bar; 2 Proplomc aldehyde,
Na(CN)BH3, MeOH, RT, 3 2N aqueous HCl, EtOH (35 95) or BBr3 / CH2C!12,RT (32 8)
The synthesis of the ammobenzmdolone
proceed from the tetrahydrobenzmdolone

4 with mcychc ergolme par~al structure was planned to

11 asan mexpenslve commercially avadable educt (Scheme 3)

Since the benzyhc CHZ-position should be ox&zed re~osclechvely
side reaction the benzyhc
hethoxymethme

methme moiety had to be protected

group was envisaged

Sumlarly

and without aromatlsanon as a possible
For this purpose mtroduction

of a

to a procedure, which was established by Grob and

coworkers,*5 11 was treated with fomuc acid orthoester, when protechon occurred on both acl&c posmons the benzyhc methme group and the NH of the lactam funcaon to afford 12 Radically mduced brommabon at
C-5 (NBS / &benzoyl peroxide in CC14), followed by Utlon

of DMSO and methylamme gave access to the

mcychc ketone 7c Electrophlllc annnation of 7c with DBAD accomphshed 13, when LDA was employed to
generate the enolate It is noteworthy that this reaction proceeded under total stereocontrol l6 Only the tram
dastereomer

could be isolated

Subsequent cls-reduction

with L&lBEt3, followed by transestenficauon
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accomphshed

oxazolone

6c The observed mastereoselechvtty

was 36 1 In contrast to the examples

described above hydrogenolysls wth Pd/C-MeOH gave only cleavage of the exocychc carbamate to yield the
N-ammooxazolone

14 This reaction step, however, succeeded after cleavage of the hydrazme group \Mth

Raney-N1 Fmally the pnmary amme SC was ‘dralkylated’ ~rltb proplomc aldehyde / NaCNBH3, followed by
removal of the two dlethoxymethme groups ~nth aqueous HCl or BBr3 / CH#.& under complete retennon at
C-2a The configuranon

at C-2a 1s expected to be thermodynarmcally

controlled, because m tlus case the

amine function is posmoned equatonally
Further mvestlgations on a stereocontrolled approach to CIS- and trans-ammo alcohols as well as an
evaluation of an enannoselective anunatlon process are m progress
AcknowledgmentsWe urlsh to thank Prof F Elden for stlmulatmg &scusslons and generous support Thanks are also due
to S Nerdmger for techmcal assistance Thus work IS supported by the Deutsche Forschungsgemewschafi

and

the Foruis der Chemrschen Industne
References and Notes
1

For renew, see Katermopoulos, H E , Schuster, D I Drugs Fut 1987, 12,223 Horn, A S , and Ince, F ,
in Comprehensive Medtcmal Chemrstry, Ed Hantsch, C , Sammes, P G , Taylor, J B , Pergamon Press
Oxford 1990
mbert, M F , Mu, A K , Fozard, J R , m Comprehenswe Medwmnal Chemrstry, Ed. Hantsch, C , Sammes,
P G , Taylor, J B , Pergamon Press Oxford 1990
Arvldsson, L -E Drugs Fut 1985, 10,916 and Rferences ctted therem
Bach, NJ , Komfeld, E C , Jones, N D , Chaney, M 0, Dorman, DE , Paschal, J W , Clemens, J A,
Smalstlg, E B J Med Calm 1980,23,481
Gmemer, P , Lerche, H Heterocycles 1990, 31, 9 Gmemer, P , Sommer, J Arch Phurm (Wemhewt)
1990,323,991 Pubhcatron of pharmacologcal sturlles 1s envlsloned
DeManms, R M , tieble, J P Drugs Fur 1989, 14,781
For examples, see Delgado, A , Garcta, J M , Mauleon, D , Mmgmllon. C , Subuats, JR , Feliz, M ,
Lopez, F , Velasco, D Can J Chem 1988,66,5 17 and references wed therein
For review, see En&k, E , Ay, M Chem Rev 1989,89,1947 Krohn, K Nachr Chem Tech Lub 1987,
X&Of793s1” also Floravanh, S , L~retto, M A , Pellacam, L ,Tardella, P A Tetrahedron Asymmetry

9

Genn’& C , Colombo, L , Bertolme, G J Am Chem Sot 1986,108,6394
Evans, D A, Bntton, T C
Dorrow, R L , Dellatla, J F J Am Chem Sot 1986, 108, 6395 Tnmble, LA, Vederas, J C J Am’
Chem Sot 1986,108,6397 Oppolzer, W , Morettr, R Helv Chrm Acta 1986,69,1923
For examples, see Zymalowslu, F , Rlmek, H J Arch Phann (Wetnheun) l%l, 294,581 Stevens, CL ,
TerBeek, K J , Pdlru, PM J Org Chem 1974, 39, 3943 and references cited therein Thrift, R I J
Chem Sot C 1967,228 See also ref 7
Dauben, W G , Fonken, G J , Noyce, D S J Am Chem Sot 1956,78,2579
The relattve configuranon of CIS-and trans-9a,b was based on the 1,2-H couphng constants (3J = 9 Hz for
tram-9a,b, 3J = 3 Hz for cn-9a,b) Addmonally the oxazolones 6a,b, denved from cls-9a,b showed
strong NOES between the vlcmal oxazolone protons
Kauffmann, T, Lotzsch, K , Rauch, E , Schoeneck, W Chem Ber 1%5,98,904
Ames, D E , Evans, D , Grey, T F , Ishp, P J , &chards, K E J Chem Sot 1%5,2636 See also ref 7
Grob, C A , Meler, W , Renk, E Helv Glum Acta 1%1,44,1525
The tram- relationsship between the protected hydraztno group and the acetal funcnon of 13 was
established by ‘H-NMR spectmscopy, when a sqmficant NOE between the proton of the acetal methme
group and the axtally posmoned 4-H was observed

10

11
12

::
15
16

(Received m Germany 25 March 1991)

