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239.1 -Aralkylated Tetrahydro -2-benzazepinesl). 
Part I : Synthesis from Methoxylated Phenylpropionamides 

by Daniel Berney and Karlheinz Schh 
Research Institute Wundev Ltd., a Sawboa Rese.uch Unit, &me, Switzerland 

(1. IX. 75) 

Summaiy. Phenylpropionamidt% acylated in thc ortho position with aralkanecarbxylic 
acids were cyclised t o  give, aftcr reduction, 1-aralkyl-totrahydro-2-bcnzazepines. 

Introduction. - Methoxylated phenylpropionamides were acylated at thc ortho 
position to the propionamide chain with phenylacetic acid or phenylpropionic acid. The 

-cycle-dehydration of the resulting aromatic ketone gave rnethoxyhted l-benzylidene- 
or l&enzylmethylidene-l, 2,4, S-tetmhydro-3H-2-benza~epin-3-ones in moderate 
yields. These were reduced to the corresponding I-benp,yl or l-phenethyl-2,3,4,5- 
tetrahydro-1 H-2-benzazepines. 

Results. - When (3-rnethoxyphenyl)-propionamide [2] (1) was heated with phenyl- 
acetic acid (2a) in polypliosphoric acid (PPA) the two acylation products 3a and 4 

+ 

I 

a R = H  
b R = O C H 3 .  - 

3 
I 

- a R=H,n=O - b RrOCH3,nrO 
1 c RrOCH3,n=l 

4 - 

1) 18th Communication on seven-rnernbcrcd hetcrocyclcs; 17th Communication: [IJ. 
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8 
c - b n = ~  

were obtained in equal amounts: they could be separated by fractional crystallisation. 
Compound 39 was cyclised to the tetrahydro-Z-benz.a~el>in-3-one 5a by boiling in 
toluene in the presence of +-toluenesulfonic acid @-'l'sOH). 

Heating of 3,4dimethoxyphenylpropionarnide [3] (1 b) with 2a and lJPA gave 
product 3b in good yield, which was then cyclised to 5b2). 

Similarly the amide 1 b was reacted with phenylpropionic acid 2b and the result- 
ing aromatic ketone 3c was cyclised to 5c. 

'he three benpylidene- and benzylmcthylidene-tetrahydrobenzazepinones ba, 5b 
and 5c, were hydrogenated to the bcnzyl and phenethyl-tetrahydro-benzazepjnones, 
6a, 6b and 6c. Lactame 6b and 6c were rcduced with LiAlH4 to give the correspond- 
ing amines 7b and 7c. Compound 7b was metllylated by the Chrke-Eschweiler 
method to 8. 

3,4-Dimethoxyphenylpropionamide (1 b) , PPA and cinnamic acid (9) were heated 
together to give the indanoqe 10 which was cyclized to the tetrahydro-cyclopenta- 
b, kJ[2]-benzazepin-4-onc 11. Product 11 was hydrogenated to 12, reduced with 
Lfi1H4 giving 13a and then methylated at the nitrogen yielding the hexahydro- 
cyclopentalj,R] [Z]-benzazepi$e 13b. 

3) Sirnilat. results wcrc obtained when P-chlorophcnyl-acctic acid was uscd instcad of 2a but thc 
corresponding product of type 6 could not be hydrogcnatcd without loss of the chlorine atom. 
hcylation of the amide l b  with 3,4-dimethoxyphenylacctic acid in PPA was unsuccessful. 
In order to overcome these difficultics anothcr mcthod for preparing l-benzylated-tetra- 
hydro-2-bkazepines was deweloped and will be descrihccl in part I1 of this study. 
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HOOCh 

I a R = H  
- b R = C b  

Experimental Part 
General. NMR. spectra were taken at 60 MHz in CDCla with TMS as an internal standard, using a 

Va&m T-60 high resolution NMR. spectrometer. In the case of salts, a sample of the free base 
was prepared and uaed in CDCls. Abbreviations: s = singlet, d = doublet, t = triplet, q = quartet, 
m = multiplet, br. = broad; chemical shift in d-valucs (pprn) coupling constants in Hz. - Ana- 
lytical reaults obtained for the indicated elements wcrc within 5 0.4% of thc theoretical values. 

3-(5-Methoxy-2-phenylacety~-~~e~y~)-popioramide (3a) and 3-(3-methOxy~-~heryykcty~-~he-  
nyt)-pyoPionamide (4). 3-(3-Methoxyphenyl)-propionamidc (17.9 g, 0.1 mol), phcnylacetic acid 
(17.7 g, 0.13 mol) and PPA (350 g) were mixed and heated for 1.5 h at SOo. The hot reddish reaction 
mixture was pourcd slowly into water (3000 ml) with stirring; the solution was cooled by the 
addition of ice and was then extracted with CHCls. Thc organic layer was dried and evaporated to 
dryness. Thc two producb were Beparated by fractional crystallisation from CHC!a/ether. 10.5 g 
(35%) of 3a (map 130-133") and 8 g (27%) of 4 (m.p 124-126'). - NMR. Qfh: 2.3 (t,  2H, ArcHa); 
~.~(~,Z~,CHSCON);~.~~(~,~H,OCH~);~.~(S,~H,~CH~CO);~.~(~~.,~H,NHS);~.~ (a. 1H. 
arom). -NMR. of 4: 2.15 (f, 2 H, AX%); 2.5 (t, ZH, CFISCON); 3.85 (s, 3 H, 0CI.IS); 4.25 (s, 2 H, 
PhCHZCQ); 5.9 (br., 2 H, NHa); 7.9 (d, 1 H, arom). - liar both products; C I ~ W ~ ~ N O ~ :  C. H, N. 

343, ~ D ~ m c t h o ~ - 2 - ~ h # y Z ~ ~ y Z - ~ h e ~ y ~ ) - p r o ~ i o n a m i d e  (3 b) . 3- (3,4Dirnethoxyphenyl)-pro- 
pionamide (104.6 g. 0.5 mol), phenylacetic acid (88.5 g, 0.65 mol) and PPA (1000 g) were mixed 
and heated to 70-80° for 1 h 45. Work-up as for 3a yielded 107 g (65%) of 3b, map. 127-128". - 
CigHfi1N04: C, H, N. 
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3-[4,5-Dime6hoxy-2-(3-phenyZ~o~io~y~)-pheny~-~~o~ionamide (3C). PPA (800 g), 3-L(3,4- 
dimethoxy)phenyl]-propionamide (21 g, 0.1 rnol), 3-phenylpropionic acid (60 g, 0.4 mol) werc 
mixed together and heated to 90" for 1 h and then kept over-night at room temp. As 3-phmyl- 
propionic acid partly cycliscd to 1-indanono, a large excess of this acid was nceded. After standard 
workin up and recrystallization from cHCla/ether, 26 g (76y0) of 3c wcrc obtained, m.p. 123- 
124". -%&sIWa: C. H, N. 

~-Bsu~~~defls-7-methoxy-~, 2,4,5-tetrahydro3H-2-benroaze~~~-3-one (5 a). Ketone 3 a (20.8 g, 
0.07 mol) was suspended in toluene (800 ml) and ptolucncsulfonic acid (TsOH) (0.2 g) was addcd : 
the mixture was allowen to reflux for 20 h, the water formed being removed by a Dean-Sfark 
water-trap. The hot solution was treatcd with charcoal, filtered and evaporated to dryness. 
Thc rcsidue was recrystalliecd from CHCI~lether yielding 9.7 g (49.5%) of 5a, m.p 137-192". - 
NMR.: 2.95 (m, 4H, ArCIl&CI-IgCON) ; 3.9 (s, 311, OCHs); 6.1 (s, l H ,  olefinic); 6.8 (s, 1H. ArH). - 
C~~HI,NOS: C, H. N. 

7-Bmylidme-7,Sdimethoxy-Y ,2,4,5-tet~ahydro-3H-2-benaaa~~in-3-0ne (5 b). Compound 3 b 
(107 g, 0.33 mol) was suspended in dry toluene (1000 ml) and TsOI3 (1 g) was added. The mixturc 
was vigorously refluxed for 3 h, thc water formed being runlovcd by .z llean-Sfuvk trap. The hot 
solution was filtered through charcoal then cooled to 0" wheru compound 5b crystallized. Yield 
92.4 g (91.5%), m.p. 180-182". - NMR: 3.15 (m. 4H. hrCHgCII&ON); 4.0 (s. 3H, OCHa); 4.0.5 
(s, 3H. OCHa) : 6.2 (s, 1 H. olefinic) ; 6.8 (s, 1 H. ArH) ; 7.1 (s. 1 1-1, ArH). - &HigNOg: C, H, N. 

7-Benaylmethy#dsne-7, tdimethoxy-7,2,4,5-tetrahyd~o-3H-2-ben~a.3e@in-3-otle ( 5 ~ ) .  Compound 
ac (9.2 g, 0.027 rnol); toluene (400 ml) and TsOH (0.6 9) wcre refluxed for 2 h (conditions as for 
5a). yield 3.1 g (35.573, m.p. 180-184". - NMR.: 2.8 (m, 4 H .  ArCH&H&ON); 3.55 (d, J = 8, 
2H,allylic);3.R5{twocloseto~ethers,6H, 2OCL53; 5.4(t,J = t3,1H,olefinic);6.6(s,lH, ArH); 
6.9 (5, l H ,  ArH); 7.2 (s, 511, phenyl); 8.2 (br., l H ,  NII), - G U H R ~ N O ~ :  C, H, N. 

I-Ben~l-7-methoxy-l,2,4,5-tet~ahydro3H-2-be~zaxepiu-3-one (6a). Compound 5 a (4.7 g, 
0.017 mol) was disolved in glacial acctic acid (100 ml) and hydrogenated at 40" at normal pressure 
using Pd/C (5.4%, 2 g) as catalyst. After filtration the solution was evaporated t o  a small bulk, 
treated with 1 N NaOH and extracted with CHCls. The organic laycr was dried and evaporated to 
dryness; the residue was recrystallized from CIiClslcthcr. yiclding 3.5 g (74%) of da, m.p. 
156-157'. - CieHinNOn: C. H, N. 

I-Beury1-7,8-damctkoxy-7,2,4,b-tet~aicy~ro-31~-2-ben~a~~~i~~-ona (6 b). Compound 5 b (5.2 g, 
16mmol) was dissolved in glacial acetic acid (75 ml) and Pd/C (5474.1 g) was added. The compound 
was then hydrogenatcd at normal pressure and at toom-temp. lor 4 h. Af3er fjltration thc solution 
was evaporated to dryness and the residue was crystallized from mcthanol, yielding 3.6 g (69%) 
of 6b, change in thc crystalline form, 163-165". m.p. 175 176". - NMR.: 3.8 (s. 3H. OCHs); 
3.9 (s, 3H, OCHa); 4.8 (br., collapse to a d x d  after deuterium exchange. l H ,  ArCHH); 6.65 
(s, lH ,  ArH); 6.75 (s, 1H. ArH). - ClsHs1NOs: C, H, N. 

7.8-Dimsthoxy-7-(2-phen~thyl)- 1,2,4,5-tctrahydro-3H-2-bena~epin-3-otle (6c). Cornpound 5c 
(5.2 g, 0.016 mol), glacial acetic acid (75 rnl) and Pd/C (5.4%. 1.5 9) were shaken under hydrogen 
atmosphere at normal pressure and rmm temp. After standard working-up and rccrystallization 
from CTlCb/cthcr 3.5 g (67%) of 6~ were obtained, m.p. 135-137'1. X. NMR. : 4.5 (m which collapses 
to a t after deuterium cxchange, 1H, ArCHN). - CwHgsNOa: C,  H, N. 

?- Bsnay1-7,8-di~thoxy-2,3,4,&tetrahyd~o-l H-2-herzuze#ine (7 b) hydrogm maleate. Com- 
pound 6b (10 g, 0.032 mol) was suspended in THF (tctrahyclrofuran) (100 ml) and LiAlH4 (3.1 g, 
0.081 mol) was added. The reaction mixture was thcn rcfluxed for 3 h. After cmling. water was 
cautiously added and the resulting suspension was filtcred and the filtrate was evaporatcd to 
dryness. The oily product was converted to its hydrogen mdeatc by dissolving it in a small 
amount of ethanol and adding a solution of nialeic acid (3.7 g, 0.031 mol) in ethanol. Ether was 
added to the ethanolic solution and the salt was allowed to crystallize in the cold giving 10.5 g 
(78%) of 7b hydrogen maleate, m.p. 156-158".- NMR.: 3.75 (s, 3H, 0cH8); 3.85 (s, 3H.OCHa); 
4.15 (a% d,  1 H, ArCHN); 6.7 (Zs, very close together, ZH, ArH); 7.2 (s.5H. pheoyl). - &&s~NO~: 
C, H, N. 

7,8-~~~t~oxy-7-(2-~hsnathyl)-2,3,4,5- te trahyd~o-l  I3-2-bsnanzepircc (7 C) raphtbakne-7,5-disul- 
fo*ats. Compound 6~ (3.8 g, 0.012 mol), THF (50 ml) and LiAlH4 (1 g, 0.026 mol) were refluxed 
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for 1 h and worked-up, condition as for thc rcduclion of 68. The residue was converted to its 
naphthalcnc-l,5-disulfonatc by dissolving thc oil in a small amount of ethanol and by adding 
naphthaIcne-l,5-disulphonic acid [43 (1.8 g, 0.006 tnol) in ethanol. Ether was then added and the 
compound allowcd to crystallizc. Yicld 3.9 g (7593 ,  m,p. 287-490". - C~&SNO,$~: C, H, N. 

1 -hzyZ-7,8-dir~te6koxy-2-rne~hyl-Z, 3,4,5-tetruhydro-l H-2-beqaa~efiine (8) hydrogen maleak 
Compound 7b (19 g, 0.064 mol) was refluxed for 30 min with formic acid. (30 ml) and 35% aquenus 
formaldehydc (20 ml). Thereaction mixture was pourcd into wader, made alkaline with 5~ NaOH 
and extracted with CM&. The organic layer was dricd, evaporatcd t o  dryness and the crude basc 
waa converted to its hydrogcn malente as for 7 b. Yicld 22.5 g (83@/0), m.p. 144-146". - NMR,: 2.25 
(s, 3H, NCHa); 4.5 (& lH,  ArCHN). - Cz4Ha3NOfi: C, H, N. 

4 , 5 - ~ ~ ~ & ~ ~ x y - l - o x o ~ - ~ ~ ~ ~ ~ - 7 - i ~ ~ ~ ~ ~ r ~ ~ ~ o n a ~ a ~  (10). '12e amide 1 b (44 g, 0.21 mol), 
cinnamic acid (9) (62'4 g, 0.42 mol) and PPA (450 g), wen: thoroqghly stirrcd at 70* for 6 h (condi- 
tion as for 3a). Aftcr work-up thhe compound was rccrystalliz d from cthanol, yielding 38.5 g 

5.85 and 6.3 (2 br. sipds,  2H. NHg). - C&tialNOa: C, 11, N. 
8, Q-Dikthoxy-l -pAenyl-Y, 3,5, g-tetrahydvo-c~yclopenta[j, k] [a bsnmzefiin-4-one (11). The in- 

danonc 10 (15.8 g, 0.047 rnul), toluene (500 ml) and TsOH (1 g) Wcre refluxed for 6 h (conditions 
as for tho cyclization of 3s). After working-up, thc compound bas crystallized from methanol, 
yielding 4.5 g (30%). m.p. 203-205" (dec.) - NMR.: 3.3 (s, 3H, &Ha); 3,8 (s. 3H, OCHs); 4,7 (d, 
J = 2, IH,  ArCHPb); 5.7 (a, J = 2, lH, olefinic). - CzoHlgNOd: C, H, N, 

8 , ~ - - D i m e t k o x y - l - p ~ ~ y l y L 1 . 2 , ~ a , 3 , 5 , 6 - i t e x a ~ y d r o - ~ y c ~ o p ~ ~ ~ ~ j , ~ ]  [L?I-benzaze$ia-4-m (12). Corn- 
pound 11 (47 g, 0.14 rnol) glacial acetic acid (1500 ml) and Pd/C (5.4%, 10 g) were hydrogcnated 
for 5 h at normal prossurc and room temp. (the same conditions as for 5a). Aftcr work-up the 
residue crystallized from methanol yiolding 23 g (49%) of 12, m.p 215-220". - "IR.: 3.1 (s. 3H, 
OCHs) ; 3,s (s, 3H, OCH8) ; 4.3 (d x d,  1 II. ArCHPh) ; 5.1 (indistinct m, 1 H, ArCI-IN). - GoHalNOs: 
C, H, N. 

8, ADimethoxy-1 -pkmyJ- V12,3,4,5, 6-kexuhydrc~-c~cZo~e~~a[ j ,  ki [2J-ba.laaaz8#ks { 13a) kydvo- 
cllordd8. Compound 12 {30 g, 0.093 mol), THF (1ODO ml) and LiAlH4 (8.5 g 0.22 mol) werhe rc- 
fluxcd fm 2 h (the same conditions as for 6b). After wwk-up the oily residue was dissolved in st 

mall amount of ethanol and convcrtcd t o  the hydrochloridc by treatment with an ctheral solution 
of HCI. Thc product was recrystallized from nieihanol/ether yidding 20.7 g (64%) of 13a. IICl, 
m.p. 267-270" (dcc.), m.p. of freebase 110-112s - NMK.: 3.15 (s, 3H, OCHs); 3.8 (S, 3H, OCHs), 
4.3 (2 superimposed t, 2 H, ArCHN and ArCHPh). - C~oHsaClNCla : C, H. N. 

8,9-Dim6th~xy3-methyZ-I-plreotyZ-l, 2,3,4,5,6-hexa~ydvo-cyclopsnfalj, k] [ZJ-bew$8t?$ins (13 b) 
n a ~ ~ ~ k ~ ~ s - 7 , b d ~ s u l f o ~ a t e .  The aminc 12a (10 g, 0.032 mol) was trcated with formic acid (15 ml) 
and 35%'formaldehyde solution (10 ml) (conditions as for 7b). hftcr work-up the oil was mnvcrted 
to its na~h~alene-lI5-disulfonate as for 7c. Yicld 5.49 (36%) of 13b salt, m.p. 261-263". - 
C&ImNOsS: C, H, N. 

(54%). m.p. 194-200'. - NMR.: 3.3 (s, 311. OCHB); 3,9 (s, 3H, b CHs) ; 4.6 (ax d, lH,  ArCHPh), 
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