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BENZOLACTAMS-I 

ALKYLATION OF 1,2,4,5-T ETRAHYDRO-IMETHYL3H- 
IBENZAZEPIN-2-ONE WITH SODIUM 

HYDRIDE AND ALKYL HALIDE 

Department of Chemical Process Engineering, Hokkaido University, Sapporo 060, Japan 

(Received in Japan 20 August 1979) 

AMrae&Alkylation of 1~,4J-tetrahydro-3-I1iethyl-3H-2benzalepi la with various halides and sodium 
hydride in tetrahydrofuran-diithylformam& solvent system was studii. Primary halides predominantly pro- 
vided the l-mo_oo-substituted products, such as alkyl (w p, 9). ally1 (Zj, k). propargyl (21) and bmzyl @n-o) 
derivatives, in satisfactory yields, and secondary halides resulted ia lower yields (2h, i) than primary halides. In 
attempted dialkylatioos with a r’diimoalkanes, 5- and Cmembered spiro products (4c, d) were obtained by this 
method. The Michael type addition reaction was also studii and it was found that acrylic acid esters gave the 
corresponding adducts (Zp, 9). 

As a result of current interest in pharmacological activi- 
tiest and also as skeletal feature of the rhoeadine, iso- 
pavine and cepharotaxine type alkaloids,’ Zbenxaxe- 
pines have received considerable attention. A number of 
routes to the synthesis of this axepine ring system has 
been studied, as documented well in a recent review? 
Exploitation of efficient preparation of substituted 3- 
benxaxepinones, as possible 3benxaxepine equivalents, 
would also be an alternative approach to the above 
interest. The C-functionafixation reaction of amide group 
by a suitable trapping of carbanion generated on its 
a-carbon has been employed usually in use of a strong 
hydrogen-abstractor such as butyllithium, potassium or 

t!%bstituted fbenzaxepines have been found to have anal- 
gesic, anorexiaeaic, depressant, hypotensive, hypoglycemic, 
aotidiabetic, antibacterial, antidepressant, antihypertensive, gao- 
glion blocking activities and so on7 

sodium amide, or dialkyl amide Mhium.3 On the con- 
trary, despite its experimental ease, examples in use of 
sodium hydride as a base have been less often reported, 
especially with lack of the systematic studies for cyclic 
carboxamides, the so-called lactams, besides Zimmer’s,’ 
Wolfe’s’ or Hat&s6 excellent works on cyclic imides. 
In this context, we intended to develop possible methods 
for use of sodium hydride in the chemistry of ben- 
xolactams, and wish to report a new procedure for the 
practical and convenient functionalixation of fben- 
xaxepinones. 

The hew 3-benxazpinone la was taken up as a sim- 
plest model possibly employed in the present research, 
and was easily prepared by the intramolecular Friedel- 
crafts cyclixation of Nchloroacetyl-N-methyl- 
phenethylamine in 70% yield, according to Nair and 
Malik’s procedure.8 With respect to the solvent, a mix- 

la: R=CHa 
lb: R=H 

2 3 

4a: n=2 5a: n=2 
4b: n=3 5b: n=3 
4c: n=4 5c: n=4 
4d: n=5 5d: n=5 
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ture of dry THF and DMF (10: 1 volume %))t was 
selected in the hope that the addition of DMF to THF 
could increase the ability of the metalation by NaH or 
the stability of carbanion formed, and a large ratio of 
THF to DMF could decrease the tar formation due to the 
side reaction of halides as well as the compounds. 
Solvent effect on alkylation of la was examined followed 
by high pressure liquid chromatography (lc) and ‘H 
NMR analyses (Experimental). At the temperature of 
gently boiling THF which was set up by &o” oil bath, 
alkylation with n-butyl bromide in both mixed solvents 
of THF-DMF (1O:l) and THF-DMSO (1O:l) was 
examined. la underwent smooth alkylation to lead to the 
monobutyl derivative 2d (Table 1). Replacement of these 
mixed solvent system by the commonly used solvents, 
THF, dioxane, dimethoxyethane, benzene and toluene 
caused slower alkylation reaction by a factor of 2-70 
times, respectively, as shown in Table 1. Results with 
THF-DMF (5: 1) and THF-DMSO (5: 1) were also in 
good agreement with the above assumption that polar 
solvent could be effective for the ready formation of 
carbanion. Table 2 exhibits that toluene or dioxane has 
good ability when it is boiling, and, further, it is note- 
worthy that vigorous boiling of these solvents (toluene at 
140” bath and dioxane at 130”) provided the great 
enhancement of the reactivity, as shown in their relative 
rates. However, the increased amount of DMF or 
DMSO, and higher reaction temperature tends to leave a 
sign&ant amount of polar material, which was observed 
on a silica gel tic. In Table 3, the results of attempted 
dialkyhttion using the mono-n-butylbenxazepinone 2d 
and 1.0 equiv. each of NaH and n-butyl bromide for 
1.5hr are summarixed. Again, THF-DMF and THF 
DMSO were found to be better solvent system for 
monoalkylation, showing little tendency toward the 
second alkylation into the mol ratio 0.09 of the produced 
di-n-butyl derivative 3 to the unchanged 2d (0.02 for 
boiling toluene and 0.59 for boiling dioxane). It was 
clearly presented that dioxane was better solvent for 
dialkylation, at least on benxoh&am la. However, it was 
too early at this moment to expect that this fact would be 
also true for spiro ring formation on la by interaction 
with o,udiialoalkanes, as described later. 

Going back to the THF-DMF system, alkyhtion with 
a variety of halides was studied. Each reaction was 
performed with a little excess (1.1 equiv) of appropriate 
halides and NaH (2 equiv) in dry and gently boiling 
THF-DMF until all or most of la was consumed. The 
methylation reaction was performed with much excess of 
the reagents, for instance, three folds of methyl iodide 
and two folds of NaH to la at 50”. The resultant 
monomethylated benxaxepinone 2a was thus obtained 
from both la and lb, respectively, in good yields (Table 
4). However, this method was not acceptable for the 
production of la from lb, since the methylation experi- 
ment of lb in use of one equiv of NaH revealed the 

tThis solvent system has been successfully used in N-methyl- 
ation of amide gro~ps.~ 

SWolfe and Trimitsis have proposed the mechanism that the 
two fold benzoylation of acetamide proceeds by C-benzoyktion 
of the imide, N-benzoylacetamide, which is formed by initial 
N-benzoylation of acetamide. On the other hand, it has bean also 
pointed out that phenykcetamide appears to react in a tierent 
way, since treatment of phenylacetamide with one mol equiv of 
methyl benzoate produced both 2-bsnzoyi- and N-benaoyl- 
pht?lyaCetamideS.'6 

formation of the compound due to C-methylation com- 
petitive to N-methylation (about 5 : 11, Experimental), as 
well as the presence of the unchanged starting material 
(lb), on the product distribution analysis by ‘H NMR. 
This result is very similar to Wolfe’s observationS on the 
benxoylation of phenylacetamide. 

Primary halides gave the corresponding alkyl, allyl, 
propargyl and benxyl derivatives 2 in satisfactory yields, 
even in case of bulky iso-butyl bromide in Table 4. In the 
preparation of M, II, i, j or m, decreasing relative reac- 
tivities were observed in each practical reaction time by 
the expected order of iodide, bromide and chloride. The 

Table 1. Interaction of la with NaH and n-butyl bromide on 8V 
oil bath 

THF 103 34 

Tm-CIP (1O:l) 
b 

117 69 

THr-LM60 (lOll)b 108 50 

mm-cm (5,l)b 113 91 

mr-LILSO (5rl)b 114 95 

Dllg 90 25 

Dioaum 91 24 

Benxem 83 5 

Toluem 83 1 
I 

*All rluu wax pafomsd by beating.ri*urm of _" (68 mg, 

0.5 -01). letr I24 4, 1 lo11 and n-b&y1 braaide (76 up, 

0.55 roll in 4wapriata solvwe (1 ml) in a0 oc oil bath 

for 1.5 hr. 

bvolrur. 

=obtaimd 0" Lc malyau. 

Tabk 2. Reaction of la with NaH and n-butyl bromide at the 
elevated tempet~&& 

Bath tmp Weight of raidusb 

601vult PC) (as) 

Batlo Of _J go 
_&J + ;? w 

TRF 80 103 24 

mm 100 96 31 

Di- 120 109 70 

M- 130 116 98 

Ben?ana 100 98 21 

Toluav 130 110 73 

m1trura 140 I23 91 

'Each ructionwam mfom.d intha m- manner a‘ that in 
Tablalaxc*truction trp indicatd. 

b 
Weight of rsactionreidueabtainad sftu work-up. 

=obuined onLC aualymal. 

Table 3. Reaction of 2d with NaH and n-butyl bromide’ 

Tm-m (1011) 80 124 8 

TIV-p160 (1011) 80 115 9 

TolrurV 130 120 17 

Di0xan.s 120 126 37 

%teactiotu *are affectad in um. of M (116 w, 0.5 ~011, 

Pbuty1 braida (137 w, 1 loll, WaIi (24 W, 1 ml) ad 111 

of tha appmpriata mlvent for 1.5 hr. 

b 
cutit fern intadtiw of n-methyl signsls on $mm 

6pwt.a. 
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Table 4. Reaction of 1,2,4,5 - tetrahydro - 3 - methyl - 3H - 3 - 
benxazepin - 2 - one la with halides and NaH in THF-DMF (10: 1 

volume 961” 

Beaction Yield Bp., ‘c/9Ii9 

RI-X time(hr) pmducr (9) up., l c eolsmnt) 

2.5 

3.0 

4.0 

1.0 

3.0 

4.0 

3.0 

3.0 

3.0 

1.0 

2.0 

1.0 

2.0 

10 min 

2.0 

4.0 

3.0 

2.0 

2.0 

5.0 

3.0 

3.0 

1.0 

1.0 

95 75-77 (Sther) 

66 64-65 
mth9r-Pat. Ether) 

91 131-132/0.08 

92 

93 147-149/0.2 

65 1 

66 141-142/0.09,47-50= 

69 146-147/0.1 

92 190-192/0.5,46-47c 

61 

) 
123-124/0.09, 51-53= 

63 

7 

44) 
l57-156/0.09 

66 

89 190-19vo.5 

96 1 

76 124-126 
mmlzms~u~ 

64 94-95 mher) 

95 126-129.5 
66 IBenzene-Ethmr) 

1 

91 124-126 (Eth.r) 

91 144-145.5 mtber) 

79 17C-171/0.4 

73 172-173/0.3 

%ach raacticm was padomed in "M of 1.1 equiv Of RIX and 

2 equiv of mli, and in 60 ac Oil bath, fzxmpt tba re.tbylation 

reaction. 

b 
The rracticnm*ura containing 3 equiv of Ma1 and 2 equiv 

of Ha" was baatod at 50 oc. 

CCrystallizd on standing. 

method seems to be also useful for the preparation of the 
aromatic alkoxy substituted benxyl derivatives, 2n, and 
2o, while the expected steric effect of ortho-substituent 
was not clearly observed in their relative reaction rates. 
Secondary halides resulted in lower yield than primary 
halides, for instance, in 63 or 61% yield with isopropyl 
bromide or iodide and in 44 or 7% with cyclohexyl 
bromide or iodide, respectively. 

We also studied the reaction with u-halo ester. When 
methy or ethyl /3-bromopropionate was treated with la in 
the same manner as the above alkyhttion, 2p or 2q was 
easily obtained in good yield. In case of ethyl y-bromo- 
butyrate, neither the expected alkylation nor the acyl- 
ation with ester group due to the ester condensation 
reaction took place and most of the starting material la 
was recovered. 2p or 2q was also prepared from the 
reaction with methyl or ethyl acrylate and NaH in 
1.1: 1 .O mol equiv to la (Experimental). These results may 

tMethyl or ethyl fumarate in preliminary experiment were 
found to also react with la to give the corresponding dias- 
tereomeric Michael adducts.” 

SAttempted reacJions wit&keto~ti~&hydc. ben- 
zophenone) e chloroacetate, 
chlorocyanomethane, 2-bromoethano1, ethylchloromethyl ether 
failed to introduce the appropriate functional groups on la and 
most of the starting material was recovered instead. 

suggest that the reaction of /I-bromopropionate is not a 
direct displacement of Br atom by benzazepinone car- 
banion, but more plausibly due to the Michael type 
additiont onto the acrylate formed by the reaction of 
NaH and the B-halo ester. In fact, treatment of a mixture 
consisting of the same equiv of la, methyl /I-bromo- 
propionate and NaH resulted in recovery of la more 
than 90% together with none of 2p detected. 

The method was extended to the preparation of spiro 
type compounds 4. Since second carbanion formation 
necessary for the dialkylation took place more readily in 
boiling dioxane or tohrene as described above in Table 3, 
llrst, dioxane was selected as a solvent. The reaction was 
performed with la, o,o’dibromoalkane (1.1 mol 
equiv) and NaH (3mol equiv) at the boiling tem- 
pemture of the solvent, and the expected products 
with 5- and Cmembered spiro ring system, 4d (55%) and 
4e (23%) were obtained, respectively. When the same 
reaction was undertaken in THF-DMF (10 : 1) on %o” oil 
bath (Table 9, it is however noteworthy that, la was 
more effectively dialkylated even in the better yield, 63% 
for 4d and 42% for 4e, than in boiling dioxane. 1,2- 
Dibromoethane and 1,3dibromopropane failed to give 
the corresponding Spiro compounds depicted as 4a or 6 
even in dioxane, and the latter dibromide yeilded 2j 
instead in tlO% yield (71% in dioxane), which had been 
already obtained by the interaction with ally1 halides. In 
the series of e, d, the compounds 4 were accompanied 
with sign&ant amounts of dimeric bemzepinones 5. 

Thus, functionahxation of 3-benzuepinone was found 
to be successfully performed under the combination of 
NaH and the suitable solvents.$ It is reasonably said that 
the reaction might also be applicable to further func- 
tionalixations of certainly substituted 3-benxaxepinones 
and, hopefully, to other benxolactams, too. 

Ups were determined on a Labolatory Devices Meltemp and 
are uncorrected. B.ps are uncorrected. IR spectra were recorded 
on a HitachiiPerkin-Elmer Model 125 spectrophotometer. ‘H 
NMR spectra were run on CDC13 solns with Me& as an internal 
standard (6 = 0 ppm) and registered on a 90 MHz Hitachi R-22 
spectrometer. Mass spectrmn was obtained on a Jeol JMS-D300 
spectrometer. NaH (50% in mineral oil) was washed with dry 
n-hexane and dried in uocuo. Lc analysis was performed on a 
Jasce Familic-100 instrument using octadecylsilanoid (ODS) type 
column SC-Ol-05 and eluted with ether or ether-pe.troleum ether 
(1: 1 volume 96). Preparative tic was run on Merck silica gel 60 
PF-254 (Catalog No. 7749) and a 60 HF-254 (No. 7739) was used 
to follow the reaction 

1~4~-T~~ydro-3-metl?yl-3H-3-bmwcpin-2-oru(Ia). 
Chloroacetyl chloride (15.7g. 0.139mol) in dry benzene (7Oml) 
was added dropwise to a stirred and cooled soln of N-methyl- 
phenethylamine (17.1 g, 0.126 mol) and pyridine (ll.Og. 
0.139mol) in dry benzene (150 ml). The mixture was allowed to 

Table 5. Reaction of ~a with Wu-dibromoaIkanes” 

Product 
Reaction tin* Spiro cwmpati others 

sr’cH2’“= mr) (W IW 

n-2 4 Mn. lnn9 

n-3 2 - ?7 VJO)' (7l)b 

n-4 4 jf (63ja (55jb E (321a 

n-5 4 $J (42)' (23jb _v (26ja 

%I dry Tim and mY UO:l "calm l ) in 80 *c Oil bath. 

b 
In dry dioxanm .t 120 UC Oil bath. 
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stand at room temp for I hr and then heated on a boiling 
water-bath for an additional 1 hr. Afar cooling, the ppt was 
filtered off and the filtrate was washed with dil. Na2CO,~aq, diL 
HClaq and water. The benzene layer, after drying over ]qa2SO4, 
was distilled to afford 25.0g (93%) of N-cldoroacutyl-N-methyl- 
phenylethylamine, b,p. 137--149 e (0.2 mm);t IR (Neat) 1650cm-t; 
tH N M R  8 2.90 and 2.96 (each s of about 1:1, 3 H,  N-CH~),  
2.65-2.95 (m, 2H, ARCH2), 3.35-3.65 (m, 2H, CH2N), 3.66 and 
4.01 (each s of about 1:1, 2H, CH2Ci), 7.0-7.30 (m, 5H, aromatic 
H's). (Found: C, 62.67; H, 6.58; N, 6.64; CI, 16.76. Calc. for 
CnH~4ONCh C, 62.41; H, 6.66; N, 6.61; CI, 16.74~). 

According to the method of Nair and Malik s for the pre- 
paration of lb, a mixtm-e of the above chloroacetamide (23.08, 
0.109mol) and powdered anhyd. AICh (20.4g, 0.153mol) was 
stirred and heated at 140° for 15 hr. The mixture was treated with 
ice-water and couc HCI (18 mi), and then extracted with benzene. 
The extract was washed with water, dried over Na2SO~ and 
evaporated. The residue was treated with hot ether (500 ml). The 
ethereal layer separated from insoluble oily residue was 
decolorixed with active carbon (Norit A) and passed through a 
thin layer of Celite powder. Concentration of this colorless soln 
gave 13.3g (70~) of white crystals of la, m.p. 114-116 °, whose 
recrystallizatiou from ether afforded an analytical sample, m.p. 
114.5-116.5°; IR (Nujol) 1645cm-t; tH NMR 8 2.98 (s, 3H, 
N-CH~), 2.85-3.15 (m, 2H, CH2N), 3.50-3.75 (m, 2H, ArCHTJ, 
3.86 (s, 2H, AICH2CO), 7.10 keor s, 4H, aromatic H's). (Found: C, 
75.34; H, 7.45; N, 7.99. Calc. for C~Ht3ON: C, 75.40; H, 7.48; N, 
7.99~). 

A general  m e t h o d / o r  the  preparation of 2 f r o m  1,2,4,5-tetm. 
hydro-3-mahy/-3H-benzazep/n-2-one (la). To a stirred suspen- 
sion of la (350m~g, 2mmol) and Nalt (96rag, 4retool) in a 
mixture (2 ml) of dry THF and DMF (10:1 volume %) was added 
a soin of the appropriate halide (l.lmmol besides 3mmol of 
MeI) in the same solvents (2 ml) as the above. The mixture was 
heated in a stream of dry N~ in 80~ oil bath (50 ° for ~),  until all 
or most of starting b~,,zazepinoue was consumed, by following 
the reaction on silica gd tic plate [developed with CH2C12], as 
specified in Table 4. Tb; mixture, after removal of THF, was 
treated with ice-water and extracted with CHCI~. The extract was 
thoroughly washed with brine, dried over Na2SO~, and 
evaporated. The residue was, if 'necessary, purified by pre. 
parative tic on silica gel [developed with CI-I2L~ containing 3--5% 
MeOH and extracted with MeOH-CH2CI2 (1:2 volume %)], and 
distilled through short-pass under reduced pressure or crystal. 
lized. 

1,2,4'5-Tetrahydm-l,3-dimethyl-3H-3-benzazepin-2-one (2~). 
IR (Nujol) 1643 cm-~; ~H NMR B 1.56 (d, 3H, J = 7 Hz, C~-Me), 
2.98 (s, 3H, N-Me), 3.0-4.2 (m, 4H, Ar--CI'I2CHz-N), 4.31 (q, IH, 
J = 7 Hz, C~-H), 7.1-7.3 (m, 4H, aromatic H's). (Found: C, 76.31; 
H, 8.14; N, 7.43. Calc. for CI2HIsON: C, 76.15; H, 7.99; N, 
7 . 4 0 ~ ) .  

1,2,4,5 - 7etrahydro  - 1 - ethyl - 3 - mahy/- 3H - 3- benzazep/n 
- 2 - one (~), IR (Nujol) 1645 cm-', 'H NMR 8 1.02 (t, 3H, J = 7 
Hz, CFI2CI~Is), 1.6-2.5 (m, 2H, CI=I2CH~), 2.66 (s, 3H, N-Me), 
3.0-4.2 (at, 51-I, Ar-CH2CH2-N and C~-H), 7.0-7.3 (m, 411, 
aromatic H's). (Found: C, 76.91; H, 8.52; N, 6.83, Calc. for 
Ct~It7ON: C, 76.81; H, 8.43; N, 6.89~). 

1,2,4,5 - Tarahydro - 1 - pmpyl.  3 - metkyl - 3H - 3 - 
benzazepin - 2 - one (~). IR (Neat) 1646 cm-~; 'H NMR 8 0.990, 
3H, J = 7 Hz, CH2CH2CI=I~), 1.1-2.5 (m, 4H, -CI=I2CI~I2CH~), 2.98 
(s, 3H, N-Me), 3.0-4.1 (m, 4H, ArCH2CH2N), 4.11 (dd, 1H, 
J = 6.5, 8 Hz, CrH), 7.0-7.3 (m, 4H, aromatic Ws). (Found: C, 
77.33; H, 8.93; N, 6.21. Calc. for C~41-I~9ON: C, 7738; H, 8.81; N, 
6.45%). 

1,2,4,5 - Tetrahydro . 1 - b u t y l -  3 - m e t h y l .  3H - 3 - b ~ / n  
- 2 - one (?~i). IR (Neat) 1652cm-~; ~HNMR 8 0.94 (hrt, 3H, 
J=6Hz, Me), 1.38 (In, 4H, 2 xCHz), 1.5-2.0 (m, 2H, CH2), 3.00 
is, 3H, N-Me), 3.0-4.1 (m, 4I-I, ArCI-I2CH2N), 4.08 (dd, IH, J = 6, 
8 Hz, C~-H), 7.1-7.3 (m, 4H, aromatic Ws). (Found: C, 77.86; H, 

tThis chloroacetamide has appeared without experimental and 
physical details in the literuture, tz and was observed to exist as two 
rotamers (1 : 1)at ambient tempduetotertiaryamidegroupinitstH 
NMR spectrum. 

U7;  N, 5.94. Calc. for CIsH21ON: C, 77.88, H, 9.15; N, 6.05%). 
1,2,4'5- Te t rahydro- l - i sobu ty l -3 -me thy l .3H-3-benzazep in .2 .one  

(2e). IR (Nujol) 1655 cm-~; tH NMR 8 0.92 (d, 3H, J = 6 Hz, Me), 
0.95 (d, 3H, J=6Hz, Me), 1.5-2.4 (m, 3H, CI:I2C[IMeT.), 3.0--4.1 
(m, 4H, ArCH2CH, N), 4.17 (rid, IH, J = 6, Hz, Ct-l-I), 7.0-7.2 (m, 
4H, aromatic H's). Wound: C, 77.80; H, 9.15; N, 6.11. Calc. for 
C~sH21ON: C, 77.85; H, 9.15; N, 6.05%). 

1,2,4,5 - Tetrahydro - I - pent)'/ - 3 - methy l  - 3H - 3 - 
benzazepin  . 2 - o n e  (20. I R  (Nujol) 1650cm-~; ~HNMR 8 0.89 
for t, 3H, J = 6 Hz, Me), 1.04 (br s, 6H, 3 x CH2), 1.6-2.4 (m, 2H, 
CHT.), 2.97 (s, 3H, N-Me), 3.0-4.1 (m, 4H, CH2), 4.07 (dd, IH, 
J=6, 8Hz, Ct-H), 7.1-7.3 (m, 4H, aromatic Ws). (Found: C, 
78.31; H, 9.69; N, 5.44. Calc. for CmH~ON: C, 78.32; H, 9.45; N, 
5.71~). 

1,2,4,5 - Te trahydro  - 1 - hexy t  . 3 - me thy l  - 3H - 3 - benzazep in  
- 2 - one (/4). IR (Neat) 1652cm-I; IHNMR 8 0.85 (brt, 3H, 
J=5.sHz, Me), 1.31 (brs, 8H, 4xCHT.), 1.6-2A (m, 2H, CHT.), 
2.92 (s, 3H, N-Me), 2.9-4.0 (m, 4H, 2 x CH2), 4.02 (dd, IH, J = 6, 
8Hz, C~-H). (Found: C, 78.72; H, 9.61; N, 5.36. Calc. for 
C~TH~ON: C, 78.71; H, 9.72; N, 5.40~). 

1,2,4,5 - T e t r a h y d m  . 1 - i s o p m p y l  . 3 - me thy l  - 3H - 3 - 
b e n z a z e p / n .  2 - one  (2h). IR (Neat) 1644cm-I; JHNMR 8 0.92 
(d, 3H, J=7, Me), 1.13 (d, 3H, J=7Hz, Me), 2.1-2.7 (m, IH, 
C[~le~, 3.00 (s, 3H, N-Me), 3.0-4.2 (m, 5H, ArCH2CH2N and 
CrH), 7.16 (brs, 4H, aromatic H's). (Found: C, 77.33; H, 8.93; 
N, 6.21. Calc. for C~I-ItgON: C, 77.38; H, 8.81; N, 6.45%). 

1,2,4,5 - Tetrahydro - 1 - cyc/o/t~//- 3 - methy l  - 3H - 3 - 
benzazep/n - 2 - one  (21). IR (Neat) 1640 cm-I; IH NMR 8 0.7-2.3 
(m, 10H, cyclohexyl), 3.01 (s, 3H, N-Me), 3.0-4.2 (m, 5H, 
ArCH2CH2N and CI-H), 7.0-7.3 (m, 4H, aromatic Ws). (Found: 
C, 79.34; H, 9.19; N, 5.46. Calc. for CnH~3N: C, 79.33; H, 9.01; 
N, 5.44~). 

1,2,4,5 - Tetrakydro - I - a//yl - 3 - metky/- 3H - 3 - benzazep/n 
- 2 - one (2]). IR (Neat) 1656cm-~; IHNMR 8 2.93 (s, 3H, 
N-Me), 2.4--4.2 (In, 6H, 3 xCH2), 4.17 (t, IH, J=7Hz, Ct-H), 
4.8-5.3 (m, 2H, -CI:I~CH2), 5.6-6.2 (m, 1H, -CH~CI:I2), 7.0-7.2 
(m, 4H, aromatic). (Found: C, 77.86; H, 7.94; N, 6.37. Calc. for 
Cj4HnON: C, 78.10; H, 7.96; N, 6.51%). 

1,2,4,5 - Tetrahydro  - 1 - p - cinr, a m y l  - 3 - me thy l  - 3H - 3 - 
benzazepin. 2 - one (2k). IR (Nujol) 1660cm-l; 'H NMR 8 2.96 
(s, 3H, N-Me), 2.6--4.2 (m, 7H), 4.27 (dd, IH, J =6, 8Hz, Cj-H), 
6.1--6.7 (m, 2H, Ar-CU=C[I-), 7.0-7J (m, 9H, aromatic H's). 
(Found: C, 82.40; H, 7.27; N, 4,92. Calc. for C~12~ON: C, 82.44; 
H, 7.26; N, 4.81%). 

1,2,45 - Tetrahydro - 1 - propargy/- 3 - methy l  - 3H - 3 - 
benzazep/n - 2 - one (21). IR (Nujol) 1655, 3260cm-~; IHNMR 8 
1.96 (t, IH, J =2Hz, acetylenic H). 2.6-4.2 (m, 7H), 2.91 (s, 3H, 
N-Me), 4.45 (t, 3H, J = 8 Hz, C~-H), 7.0-7A (m, 4 H, aromatic H's). 
(Found: C, 78.98; H, 7.16; N, 6.44. Calc for C~4I-IjsON: C, 78.84; H, 
7.09; N, 6.57%). 

1 ,2 ,4 , s  - T ~ , a h y # r o  - I - ~ .  3 - m ~ h y l  - 3 H  - 3 - 

h e ~  - 2 - one  (2m). IR (Nujol) 1658 era-l; 'HNMR 8 2.86 
(s, 3H, N-Me), 3.0-4.1 (m, 6H, 3 x CH2), 4.43 (dd, IH, J = 6.8 Hz, 
CrH), 7.0-7.3 (m, 9I-1, aromatic l-rs). (Found: C, 81.35; H, 7.31; 
N, 5.25. Calc. for CmH~9ON: C, 81.47; H, 7.22; N, 5.28~). 

1,2,4,5 - T e t , ~ y d r o  . 1 .  (3,4- methylenedioxyhenzy l )  . 3 .  
metkyl - 3H - 3 - benzazep/n - 2 - one (~). IR (Nujol) 1660 cm-~; 
~H NMR 8 2.92 (s, 3H, N-Me), 2.8--4.2 (m, 6H, 3 x CHz), 4.42 (rid, 
IH, J = 6, 8 Hz, C]-H), 5.91 (s, 2H, O-CHr-O), 6.6-6.9 (m, 3H, 
aromatic Ws on benzyl group), 7.1-7.3 (m, 4H, aromatic Ws). 
(Found: C, 73.69; H, 6.23; N, 4.54. talc. for CtJI~:)~N: C, 73.76; 
H, 6.19; N,  4.53%). 

1,2 ,4 ,5  - T m a ~ y d v o  - 1 -  ( 2 3 ,  - d # , ~ k o x y l , ~ )  - 3 - m a ~ y l  - 

3H - 3 - benzazep/n - 2 - one (2o). IR (Nujol) 1655 cm-~; ~H NM~ 
8 2.90 (s, 3H, N-Me), 3.0-4.2 (m, 6H, 3xCH2), 3.81 (s, 3H, 
OMe), 3.85 (s, 3H, OMe), 4.63 (t, IH, J= 7.5 Hz, C]-H), 6.7-7.3 
(m, 7H, aromatic Ws). (Found: C, 73.96; H, 7.16; N, 4.23. Calc. 
for C~oH.O~N: C, 73.82; H, 7.12; N, 4.30~). 

M e t h y l  3 - (1,2,4,5 - t e t rahydro  - 3 - mahyl - 3H - 3 - 
benzaz~/n - 2 - on - 1 - yl) prop iona te  (2p). I R  (Neat )  1650, 
1732cm-~; ~H NMR 8 2.0-2.9 (m, 4H, MeOOC-CI=I2CI~z-), 2.94 
(s, 3H, N-Me), 2.9-4.4 (m, 5H), 3.68 (s, 3H, O-Me), 7.1-7.3 (m, 
4H, aromatic H's). (Found: C, 68.66; H, 7.35; N, 5.27. Calc. for 
C~sH~3~N: C, 68.94; H, 7.33; N, 5.36~). 
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When a stirred mixture of la (175rag, I retool), Nail (24rag, 
! mmol) and methyl 0-bromopropionate (167 rag, I mmol) in 2 ml 
of the same solvent system was heated in the same manner for 
I hr, the work-up as usual afforded a crystalline solid (160 mg), 
m.p. 114--116 °, of the starting material la. 

Ethyl 3 - (1,2,4,5 - tetrahydro - 3 - methyl - 3H- 3 - benzazepin 
- 2 - on - 1 - yl) propionate (2¢1). IR (Neat) 1652, 1730cm-'; 
*H NMR 8 1.23 (t, 3H, J ffi 7 Hz, CI:I3CH20), 2.0-2.9 (m, 4H, 
EtO(~-C _H2CI212--), 2.94 (s, 3H, N-Me), 2.9-4.4 (m, 5H), 4.15 (q, 
2H, J = 7 Hz, CH3CI:120), 7.1-7.3 (m, 4H, aromatic H's). (Found: 
C, 69.86; H, 7.77; N, 5.27. Calc. for Ctd-I2~O~N: C, 69.79; H, 7.69; 
N, 5.09%). 
Reaction of 1,2,4,5 - tetrahydm - 3H - 3 - benzazepin - 2 - one 

(lb) with methyl iodide and Nail. (A) A mixture of IM (m.p. 
158-160 °, 332rng, 2retool), MeI (!.136m8, 8.0mmol) and Nail 
(120 rag, 5.0 retool) in dry THF-DMF (10:1 volume %, 4ml) was 
heated in 50 ° oil bath for 2.5 hr and worked up in the same 
manner as the above. Crystallization of the residue from ether 
led to white crystals 158 mg (84~), m.p. 75-77 °, which were 
identical in all respects with 2a. (13) lb (161 mg, I mmol), MeI 
(142 rag, I mmol) and Nail (24 rag, I mmoi) were treated in dry 
THF-DMF (10:1 volume %, 2nd) at 500 for 2.5hr. tHNMR 
spectrum of the oily residue (194 rag) obtained displayed peaks at 
3.86 (s) and 1.56 (d, J--7 Hz) due to the Ci-protons of la and 
secondary methyl group, respectively. Judging from their in- 
tensities (6.3 and 4.3), a ratio of N- to C-methylation reaction was 
estimated at 11:5. 

Reaction of la with ~o~'-dibromoalkanes. A mixture of la 
(350m g, 2 retool), appropriate dibromide (2.2retool) and Nail 
(144rag, 6mmol) in dry THF-DMF (10:1 volume %, 4retool) 
was heated under the conditions specified in Table 5. Usual 
workup gave oily residues, which were chromatographnd on 
silica gel plates in the above manner. Each fraction was distilled 
in vacuo or crystallized. (A) With 1,2-dibromoethane: 275 mg of 
la, m.p. 115-116 °, was recovered. (B) With 1,3-¢h'bromopropane: 
A band with R~ 0.7 yielded an oil (344 mg), b.p. 190-191°/0.5 mm, 
which was identical in all respects with the aforementioned 
allylated benzazepinone 2j. (C) With 1,4-dibromobutane: A R/0.7 
band gave a crystalline substance (290 rag, m.p. 60--62 °) from 
ether-petroleum ether. Reerystallization from the same solvents 
afforded a pure 4¢1, m.p. 61--62 °. IR (Nujol) 1681 cm-m; tH NMR 8 
1.55-1.95 (m, 4H, 2 × CH2), 1.95-2.4 (m, 2H), 2.6-3.0 (m, 2H), 2.93 
(s, 3H, N-Me), 3.1-3.4 (m, 2H, ArC_H2CH2N), 3.5-3.8 (m, 2H, 
ArCH2C_H2N), 7.0-7~ (m, 4H, aromatic H's). (Found: C, 78.30; 
H, 8.18; N, 5.82. Calc. for CtsHm9ON: C, 78.56; H, 8.35; N, 
6.11%). An R t 0.3 solid (131 rag, m.p. 183-189 °) consisted of 
4d, whose recrystallization from benzene gave an anal- 
ytical sample, m.p. 188-190 °. IR (Nujol) 1660cm-I; IH NMR 
8 1.3--1.7 (m, 4H, 2 × CH2), 1.6-2.5 (m, 4I-I, 2 x CH2), 2.96 (s, 6H, 
2 × N-Me), 3.0--4.1 (m, 8H, 2 × ArCH2CH2N), 4.08 (dd, 2H, J = 6, 
8Hz, 2xC~-H). (Found: C, 78.10; H, 7.98; N, 7.06. Calc. for 
C2sI-13202N2: C, 77.19; H, 7.97; N, 6.39%). (D) With 1,5- 
dibromopentane: A mobile fraction with R I 0.7 was crystallized 
from ether to yield 4e (203rag), m.p. 103-104 °. IR (Nujol) 
1624cm-I; IHNMR 8 1.1-2.1 (m, 8H), 2.5-2.8 (m, 2H), 3.01 (s, 
3H, N-Me), 3.26 (br t, 2H, J = 6.5 Hz, ArCI:I2CH2N), 3.73 (br t, 
2H, J =6.5 Hz, ArCH2CH_N), 7.0-7.6 (m, 4H, aromatic H's). 
(Found: C, 79.24; H, 8.45; N, 5.74. Calc. for Ct6H2tON: C, 78.97; 

H, 8.70; N, 5.76%). A less mobile fraction with R t 0.3 gave Sd 
(109mg), which did not crystallize so far. IR (Neat) 1650cm-'; 
tH NMR 8 !.2-1.7 (m, 6H, 3 × CH2), !.5-2.5 (m, 4H, 2 × CH2), 
2.96 (s, 6H, 2× N-Me), 3.04.1 (m, 8H, 2× ArCH2CHzN), 4.08 
(dd, 2H, J=6, 8Hz, 2×Ct-H); m/e 418.2660 (Calc. for 
C27H3402N2: 418.2620). 

The same series of the reactions were also achieved in diox- 
ane, in place of DMF-THF, in 120 ° oil bath, and worked up as 
above. The results obtained are summerized in Table 5. 

1,2,4,5 - Tetrahydw - 1,1 - dibutyl - 3 - methyl .  3H - 3 - 
benzazepin - 2 - one (3d), b.p. 137-139°/0.1 mm was prepared 
from the reaction of la or 2d with excess n-BuBr and Nail in dry 
boiling dioxane, and purified by preparative silica gel tic. IR 
(Neat) 1615 am-~; tHNMR 8 0.79 Cort, 6H, 2× Me), 0.8-1.5 (m, 
8H, 4×CH2), 1.5-2.6 (m, 4H, 2×CH2), 2.9-3.1 (m, 2H, 
ArCH2CH2N), 3.45-3.65 (m, 2H, ArCH2CH2N), 6.9-7.6 (m, 4H, 
aromatic H's). (Found: C, 79.53; H, I0.01; N, 4.76. Calc. for 
C~gH:,9ON: C, 79.39; H, 10.17; N, 4,87~). 

Reaction of  la with methyl and ethyl acrylut~ To a stirred 
suspension of la (350 mg, 2 retool), Nail (48 mg, 2 retool) and a 
mixture (2 ml) of dry THF and DMF (10:1 volume %) on 800 oil 
bath, methyl acrylate (190rag, 2.2retool) in the same solvents 
(2 ml) was added. After heating under a stream of N2 in 800 oil 
bath for I hr, the mixture was worked up as described. Dis- 
tillation of the crude product gave an analytically pure substance 
(425 mg, 81%), b.p. 170-171°/0.4 mm, which was identical in all 
respects with 2p. 

In the same way, 220 mg (2.2 retool) of ethyl acrylate gave 2q 
(413 mg, 75%), b.p. 172-173°/0.3 nun. 
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