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Ahstrad - N-(2-cyananethyl-4,5~methoxyph~ethyl)trifluoroacetamides 3, 

prepared by two step cyacarethylation of N-I 3,4+3imethoxVphenethyl) trif luoro- 

acetamides 1, were treated with benzaldehydes in the presence of EtONa to 

1 
give the titled benzazepines 5. Ihe structures of 5 were elucidated by H nmr 

analysis, and the cyclization mechanism was also described. 

3-Benzazepines are of a considerable interest as skeletal features ckacteristic of rn g r W p S  
1 

of the i-inoline alkaloids, and also as -unds having pharmacological activities.2 '3 In our 

previous ~tudies,~ the mnstruction of the benz[g]indeno[l,Z-glazepine ring systm has heen effi- 

ciently achieved using the Z-oxo-3-hzazepines, which were prepared via the two step prcce%re for 

cy-thylation of N-acetyl-3.4-dialkoxy-N-methylph-thylamines. Ihe present paper deals with the 

preparation of the new type of 3-benzazepiw fm benzaldehydes and N-(Z-cyancmethylphenethyll- 

trifluoroacetamides by the base-talyzed cyclization reaction. 

RESULTS RND DISCUSSIDN 

According to the method reported for the N-( Z-cyancmethylphenethyl )acetamide, 3'4  N-trif luoroacetyl- 

homveratrylamine (la) and its N-thy1 derivative (lb) were treated with fomlin and HCl gas at 

-15-C. The resulting benzyl chlorides 2a.b were subsequently treated with d m  cyanide to afford 

the h z y l  cyanides 3a.b in goad yields. When a mixture of k and 2,3+3imethowtmzaldehyde was 

warmd in EtCNa-EtM1 at 45-50°C, the benzazepine 5a was cbtained in 30% yield. Similarly, the 

reaction with 2-brcm3-4,5-dimethaqbenzaldehyde gave 5b (34%). man N-thy1 amides 3c,d, the 

corresponding 3-hrazepiw 5c.d were f o d  in the c-mwrable yields. 
5 

'H spectra of 5a revealed two sets of signals at 6 3.99 and 4.37 due to C1 and C2 protons. 

Irradiation of the broad singlet signal at 6 4.37 (C2-HI caused the nuclear Overhouser enhmcemnt 



of the doublet signal at 6 3.99 (5.0.7 Hz, C1-H) and the triplet-like double doublet signal at 6 

2.92 ( k 1 1 . 7 ,  12.8 Hz, 4o-H). It is reasonable to say that the configuration of C1-H is cis to 

C2-H, since these minirmrm coupling constant (5.0.7 Hz) were agreed with the IC3lplus calculation 6 

for vicinal pmtons with the dihedral angle of 90'. It is also suggested that all the above three 

protons are in the same orientation, a in this case. In 5b, the C2 pmton appears as a doublet 

signal (J.1.1 Hz) at 6 4.32. When the 40-H signal of 5a was irradiated, the double doublet signal 

at 6 3.50 was clwly enhanced as well as C2-H at 6 4.37. H e n c e  the signal at 6 3.50 was assigned 

to 48-H. In case of the N M  derivative, irradiation of the N M  pmtons of 5c gave the positive 3 3 

NOE to each signal of C2-H ( 6  3.91 ), 4a-H (6  2.44),  48-H ( 6  2.84) and C6,-H ( 6  7.36). Signals of 

the axial t m  C H and 4u-H in 5c m e  to the higher field (Ad.46-0.48 p p )  than those in 5a. 2- 

This m y  be accounted for by inductive effect of N-M3 gmup. In Sd, a singlet a m t i c  proton in 

the lavest field (6  7.43) was found to be C6,-H because its positive NOE on irradiation of N-"ethyl 

group was observed. Thus, the NOE experiments taking the difference spectra -elated C1 and , , 
phenyl protons each other. Further the stereochemistry of C4 and C5 protons was eramined in col- 

laboration with the demupling experiments, and assigned as noted in the mimental section. 

These results suggest that the azepine mlevles through 5a?d have the rigid conformations, which 

are essentially identical with those defined by Dreiding d l  analysis, as depicted for 5c in the 

figure. It is of interest that the dihedral angles of 4a-H - 5a-H ( J = 0  Hz) and 48-H - 56-H ( J = 0  Hz) 

appear both almKt 90' as well as that of C1 -H - C2-H (J=DL1.1 Hz). 
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In order to explain the reaction mechanism, first, the intrmledar addition of the cyananethyl 

anion to the imim group of 6 was examined. The amine 4a, prepared by treatment of the trifluoro- 

acetamide h with H20-K2C03, was condenced with 2,3-dimthoxybenzaldehyde or 2-bm-4,5-3imethoxy- 

benzaldehyde by heating in LCH. The resulting imino ccqwunds 6a,b (88 and 85%) w e  subsequently 

treated under the sam condition (EtCNa-Etm) as noted for the azepines 5. However, 5a or 5b formed 

only in 11 or 13% yield, together with the corresponding benzaldehyde, and the starting imine was 

not remvered. On the other hand, when the mine 4a was treated with 2,3-dimethoxyhenzaldehyde in 

the sam manner, 5a was obtained in the better yield (15 ?. 25%),7 but scmehow lower than the yield 

(30%) for the preparation of 5a starting with h. These may suggest that 6a or 6b was hydrolyzed to 

the amine (4a) and each benzaldehyde, f m  which 5a or 5b was obtained. Accordingly, it is a s s 4  

that the cyclization reaction proceeds by the condensation of cyananethyl group with the 

appropriate benzaldehyde, and finishes by the intramolecular Michael addition of the simultaniously 

and/or subsequently formed amino group to the resulting a-phenylcimmmrUtrile derivative (7).8r9 

EXP-AL 

Melting pints were determined on a m-TEW (laboratory Devices), and are uncorrected. Boiling 

pints are unmrrected. Infrared spectra were recorded on a Hitachi-Perkin Elmer Model 125 spectm- 

phot-ter. 'H Mm spctra were m on aC1 solution with Me4Si as an internal standard (6.0 ppn) 3 

and resistered on a Hitachi R-22 (90 MHz) or jEOL m - F X  270 (270 MHz) spectraneter. Mass spectra 

were obtained on JEUL m - ~ 3 0 0  at 70 eV under electron impact ~nditioffi. Preparative TIC was 

performed on Merck Kieselgel 60 PF254 (N0.7749). 

N - ( 3 , 4 - D i m e ~ e t h y l ) t r i f l - ~ e t a m i d e  (la). A mixture of horoveratrylamine (9.05 9, 50 

-1). trifluoroacetic anhydride (11.6 g) and pyridine (4.3 g) in dry benzene (50 ml) was allow4 

to stir at ram temperature for 20 h. The mixture was then washed with water (50 ml x 3), dried 

( ~ a  SO ) ,  and evaporated. The residue was crystallized £ran ether to give the acetamide la (11.9 2 4 

g, 86%), mp 81-83'C, as a colorless solid. Recrystallization f m  ether gave an analytical swle, 

mp 83-84-C. Ir (nujol) 3330, 1702, 1610, 1595, 1577, 1518 cm-l; 'H m (90 MHz) 6 2.83(2H, t J.6.5 



Hz, E 2 M p ) ,  3.59, 3.62 (each  lH, t J=6.5 Hz, M2N),  3.99, 3.91 (each  3H, s, M 3 0  21, 6.50 ( lH,  

br, NH), 6.65-6.90 (3H, m, k - H ) .  Anal. ~ a l d  f o r  C12H1403NF3: C, 51.99; H, 5.09; N, 5.05. Found: 

C, 52.01; H, 5.07; N, 5.16. 

N-(3,4-D~tho~ethyl)-N-thyltrif1~)nPcetamide ( l b ) .  h i f l u o m a c e t y l a t i o n  of  3,4&thoxy- 

N-mthylphenethylamine (9.75 g )  i n  the same m e r  as noted  absve  a f f o r d e d  t h e  crude product  (13.1 

g ) .  D i s t i l l a t i o n  gave lb  (12.1 g ,  83%) ,  bp 125-128°C/0.1 ton, as a l i g h t  yel low oil ,  which o n  

c r y s t a l l i z a t i o n  f r m  benzene-petrolem ether a f f o r d e d  a w h i t e  s o l i d ,  mp 63-65'C. Ir ( n u j o l )  1695, 

-1 1 
1609, 1596, 1578 on ; H m (90 MHz) 6 2.76-3.05 (ZH, m, CX2M2N), 3.00, 3.05 (3H, each s, about  

1:1, N-CH3), 3.63 (ZH, br t, J=7.0 Hz, M 2 ~ ) ,  3.89 (GH, s, CH3W2), 6.65-6.90 (3H, m, Ar-H). Anal, 

Ca lcd  f o r  C1 3H1 603NF3: C, 53.61 ; H, 5.54; N ,  4.81 . P& C, 53.62; H, 5.52; N, 4.66. 

N - ( Z a L n m t h y 1 - 4 , 5 - t h - t h y l ) t  (Za).  A mixture  of  l a  (1  1.1 g ,  40 

ml), 37%-fomldehyde  s o l u t i o n  (26 ml)  and MC13 ( 9 5  m l )  was stirred and -led a t  -1 5OC. m y  

HC1 g a s  was i n t r d u c e d  through t h e  stirred mixture  keeping t h e  t-ature a t  -20 to -15'12 for 1.5 

h. The r e s u l t i n g  p a s t e  was v e d  i n t o  ice-water (300 ml) and e x t r a c t e d  w i t h  Mc13 (100 mlx3). 

Mracts were d i n e d ,  dried (Na2S04), and evaporated.  A c r y s t a l l i n e  r e s i d u e  (14.6 g )  was 

r e a y s t a l l i z e d  t w i c e  fm benzene to g i v e  2a (9 .7  g ,  92 $1, mp 137-138'C. Ir ( n u j o l )  3330, 1725, 

1610, 1596, 1565, 1522 on.'; 'H m (90 MHz) 6 2.98 (ZH, t, J=6.5 Hz, g2CH2N), 3.67, 3.73 ( e a c h  

1H, t, J=6.5 Hz, M p ) ,  3.90, 3.92 (each  3H, s, M 3 W 2 ) ,  4.65 (2H, s, M 2 C l ) ,  6.60 ( lH,  b r ,  NH), 

6.72, 6.90 (each  lH, s, Ar-H). Anal. Calcd f o r  C13H1503NF3C1: C, 47.94; H, 4.64; N, 4.30. Found: 

C, 48.14; H, 4.67; N, 4.49. 

N - ( Z ~ t h y l - 4 , 5 ~ M e n e t h y l ) t  (3a). m a s o l u t i o n  o f  2a (6.51 g ,  20 

ml) i n  DELX) ( 5 0  ml)  was dropwise added NaOV (2.45 g, 50 ml). A f t e r  s t i r r i n g  f o r  1 h a t  mm 

temperature,  t h e  mixture was poured i n t o  water  (150 ml) ,  and e x t r a c t e d  w i t h  MC13 (20 m1x5). We 

e x t r a c t  was washed w i t h  s a t u r a t e d  b r i n e  (50 inlx5), dried (Na2m4) and evaporated.  The r e s i d u e  was 

c r y s t a l l i z e d  f n m  benzene to g i v e  3a (5.75 g ,  91%), mp 135-137-C. R e c r y s t a l l i z a t i o n  f r m  benzene 

a f forded  a n  a n a l y t i c a l  szple, mp 136-137°C. Ir ( n u j o l )  3315, 2255, 1705, 1610, 1565, 1523 anw1; 

'H rrmr (90 MHz) 6 2.91 (2H, t, J=7 Hz, g 2 M 2 N ) ,  3.59, 3.68 (each  lH, t, J=7 Hz, M2N), 3.92, 3.94 

(ZH, each s, M 3 W 2 ) ,  6.75, 6.91 (each  lH, s, A?-C -H a n d l o r  Ar-C3-H)), 6.80 ( lH,  b r ,  NH). Anal. 6 

Calcd for C14H15N203F3: C, 53.17; H, 4.78; N, 8.86. Found: C, 53.28; H, 4.76; N, 8.88. 

N-(2-thyl-4,5&wenethyl)- (3b) .  C h l o m t h y l a t i o n  o f  l b  

( 6.3 9 )  gave N-( 2-chlor~thyl-4,5-dimethoxvphenethyl) -Nmthyltrifluoroacetamide (2b) as a crude 

1 o i l y  subs tance  (8.4 g ) ,  whose H m (270 MHz) spectnrm d i s p l a y e d  peaks a t  6 2.90-3.05 (2H, m, 

ai2CH2N), 3.06, 3.11 (3H, each s, 5:2. N-at ) ,  3.60-3.85 (ZH, m, M2N),  3.88, 3.98 (each  3H, s, 
3 

M30x2), 4.61, 4.67 (2H, each s, 2:5, M2C1),  6.64, 6.69 (lH, each s, 2:5, k-C6-H), 6.85, 6.86 

( lH,  each s, 2:5, Ar-C3-H). T h i s  o i l  (7 .9  g )  was treated wi th  NaCN (3.0 9) i n  OMSO (50 ml)  i n  the 

s m  way as noted  for 3a. The crude product  (6.5 g )  was d i s t i l l e d  t o  g i v e  t h e  h z y l  cyanide 3b as 

- 406 - 



HETEROCYCLES, Yo1 29, No. 2, 1989 

a colorless oil (6.0 g, 89% f m  lb), bp 136-141°C/ 0.2 tom, which was crystallized £ran benzene 

to give an analytical -le, mp 77-84'C. Ir (nujol) 2260, 1780, 1610, 1590, 1520 a-1 ; 'H mx (270 

MHz) 6 2.80-3.00 (2H, m, q2m2N), 3.12 13H, br s, N-at3), 3.50-3.70 (2H, m, CH2N), 3.77, 3.88 (2H, 

each s, 1:1, CH2CN), 3.87, 3.90 (each 3H, s, CH30 n2), 6.70 (lH, br s, Ar-C6-H), 6.86 (lH, br s, Ar 

C3-HI. Anal. Calcd for C15H1703N2F3: C, 54.54; H, 5.19; N, 8.48. Found: C, 54.32; H,5.19; N, 8.23. 

l - C y ~ 7 , 8 & t h a x y - 2 - 1 2 , 3 ~ ~ y l ) - 1 , 2 , 4 , 5 - t e t r a h y d m - 3 H - 3 - ~ q W  (5a). m a salu- 

tion of 3a (31 6 mg, 1 -1) and 2.34imethoxyhenzaldehyde in THF (4 ml) and 95%-Eta (1 ml) was 

added a sodim ethoxide solution [prepared from Na (40 mg) and abs. EtOH I1 mill, and the mixture 

was stirred at 45-50°C for 20 h. After evaporation of the solvent, 1N-HC1 (10 ml) was added. ?he 

resulting acidic solution was washed with ether (10 mlx2), and extracted with M2U2 (10 mlx3). The 

CH2C12 layers w e  d i n e d ,  washed with diluted NaOH solution and water, dried (Na2SO4). and 

evaporated. The residue (209 mg) was subjected to preparative TIC on silica gel plates developing 

with 3%-MeOHM2C12. A fraction with Rf.0.55 (152 mg) was crystallized £ran Eta to give the 

benzazepine 5a (110 mg, 30%), mp lll-113°C. Recrystallization frm Eta afforded an analytical 

swle, me 113-114°C. Ir (neat) 3330, 2230, 1610, 1590, 1515 a-'; 'H m (270 MHz) 6 2.74 (IH, dd, 

J=5.1, 15.4 Hz, 5u-H), 2.92 (lH, triplet-like dd, J=11.7, 12.8 Hz, 4o-HI, 3.50 IlH, dd, J.5.1, 12.8 

Hz, 40-H), 3.52 (lH, dd, J=11.7, 15.4 Hz, 58-H), 3.84, 3.85, 3.89, 3.90 (each 3H, s, CH3w4), 3.99 

IlH, d, J= 0.7 Hz, C1-HI, 4.37 IlH, br s, C2-H), 6.65, 6.69 (each lH, s, C6-H and/or C9-H), 6.92 

(lH,dd, J=1.5, 8.1 Hz,C4,-HI, 7.14 (lH, t, J=8.1 Hz, C5,-HI, 7.25 (lH,dd, J=1,5, 8.1 Hz, C6,-H). 

Ms m/z (relative intensity) 368 (M+, 96). 352 (M+-m3, 17). 203 (43). 178 (100). -1. Calcd for 

C21H2404N2: C, 68.46; H, 6.57; N, 7.60. Found: C, 68.44; H, 6.66; N, 7.48. 

2 - ( 2 - ~ 4 , 5 ~ ~ y l l - 1 ~ 7 , 8 & ~ - 1 , 2 , 4 , 5 - t e t r a h y d m - 3 H - 3 - ~ e p i n e  (5b). 

Similar treatmnt of 3a (632 mg, 2 -1) with 2-bm-4.5-dimethoyyhzaldehyde (490 mg, 2 -1) 

afforded the crude product (1.0 g), which was separated by TLC and crystallized frm Eta to qive 

the hzazepine 5b (310 mg, 35%), mp 200-202'C. Analytical sample was prepared on recrystalliza- 

-1 1 tion frcm EtCsl, and melted at 207-209'C. Ir (neat) 3330, 2235, 1605, 1505 on ; H m (270 MHz) 6 

2.77 (lH, dd, J=5.9, 15.4 Hz, 55-H), 2.90 (lH, triplet-like dd, J=11.4, 11.7 Hz, 4a-HI, 3.47 (lH, 

dd, J=5.9, 11.7Hz, 48-H), 3.53 IlH, dd, J=11.4, 15.4Hz, 56-HI, 3.86, 3.88, 3.89, 3.96 (each 3H, 

s, M3m4), 3.91 (2H, hiding d, J=l.l Hz, C1-HI, 4.32 (2H, dd, J=l.l Hz, C2-H), 6.69, 6.70 (each 

1H, s, C6-H and/or C9-HI, 7.05, 7.40(each lH, s, C3,-H and C6,-H). Ms mlz (relative intensity) 448 

(M', 611, 446 (MI, 611, 433 (M+-CH3, 6), 431 (Mta3, 6), 367 (Mt-Br, 9), 258 (50), 256 (50), 203 

(41 ) .  Anal. Calcd for C21H2304N2Br: C, 56.38; H, 5.20; N, 5.26; Br, 17.86. Found: C, 56.18; H, 

5.09; N, 5.97; Br,  18.08. 

~ ~ 7 , 8 ~ ~ - 2 - 1 2 , 3 ~ ~ 1 ~ - 3 m e t h y l - l , 2 , 4 , 5 - t e t r a h ~ 3 ~ - 3 - ~ ~ i n e  ( 5c) .  

The reaction of 3b 1990 mg, 3 -1) with 2.3-dimethoxyhzaldehyde (498 mg, 3 -1) gave the crude 

Prcduct (720 mg). Purification by TIC and crystallization in the s a m  m e r  as noted abave 



furmished 5c (390 mg, 34%). mp 173-176"C, as whi te  crystals which on r e c r y s t a l l i z a t i o n  f r m  EtOH 

provided an a n a l y t i c a l  sample, mp 175-177°C. 1r (neat)  2240, 1610, 1590, 1520 a-'; 'H nmr (270 

MHz) 6 2.18 (3H, s, N-M ), 2.44 ( lH,  t r i p l e t - l i k e  dd, J=11.0, 11.7 Hz, 4 - H ) ,  2.84 (lH, dd,  5.7.0, 3 

15.8 Hz, 5a-HI, 3.35 ( lH,  dd, J=7.0, 11.7 Hz, 46-H), 3.58 ( lH,  dd,  J=11.0, 15.8 Hz, 56-H), 3.80, 

3.81 (each 3H, s, M3W2),  3.87 ( lH,  br s, Cl-H), 3.89 (6H, s, Qt31X2), 3.91 (1% br s, C2-H), 

6.60, 6.70 ( e a c h l H ,  s, C6-Hand/orC9-HI, 6.88 (lH, dd, J=1.5, 8.1 Hz, C4,-HI, 7.12 ( lH,  t, J=8.1 

Hz, C5,-H), 7.36 ( lH,  br d ,  J= 8.1 Hz, C6,-H). Ms m/z ( r e l a t i v e  i n t e n s i t y )  382 (M', l o o ) ,  367 

(M+-M3, 1 9 ) ,  351 (Mt-KX3, 1 3 ) ,  203 ( 3 2 ) .  192 ( 6 9 ) .  Anal. Calcd for CZ2HZ6O4N2: C, 69.09; H,  6.85; 

N, 7.33. Found: C, 68.98; H, 7.03; N, 7.41. 

2 - ( 2 - B r r r r o - 4 , S ~ ~ y l ) - l - c y a n o - 7 ,  ~~~~3-thyl-l , 2 , 4 , 5 - t e t r a h ~ 3 H - 3 - ~ ~ e p i n e  

(5.31. The r e a c t i o n  of  3b (660 mg, 2 -1) w i t h  2-br-4.5-d~thoqbenzaldehyde (490 mg, 2 -1) 

gave  the crude product  (610 mg), which was f u r t h e r  treated i n  t h e  same way as noted  &ve to a f f o r d  

the benzazepine M (317 mg, 34%) ,  mp 148-151'C. R e c r y s t a l l i z a t i o n  f m  &OH provided a p u r e  sample, 

mp 155-156'C. Ir ( n e a t )  2235, 1610, 1512 cm-'; 'H nmr (270 MHz) 6 2.16 (3H, s, N M 3 ) ,  2.49 ( lH,  

t r i p l e t - l i k e  dd, J.11.4, 11.7 Hz, 4a-H), 2.85 ( lH,  dd, J=7.0, 15.8 Hz, 5a-H), 3.38 ( lH,  dd, J.7.0, 

11.7 Hz, 48-HI, 3.58 (1H. dd, J=11.4, 15.8 Hz, 56-H), 3.84 (3H, s, M30) ,  3.88 ( lH,  5 ,  C1-H), 3.89 

(7H, s, M3W2 and C2-H), 3.93 (3H, s, M 3 0 ) ,  6.65, 6.70 (each  lH, s ,  C6-H and/or C9-H), 7.03 ( lH,  

5 ,  C3,-H), 7.43 ( lH,  br s, C6,-H). MS m/z ( r e l a t i v e  i n t e n s i t y )  462 (M', l o o ) ,  460 (M'. 9 9 ) ,  447 

(PIt-M3, 1 4 ) ,  445 (~+-C11~, 1 4 ) ,  381 IM+-Ez, 5 0 ) ,  272 ( 2 9 ) ,  270 ( 2 9 ) ,  203 ( 6 0 ) .  Anal. Calcd f o r  

C22H2504N28': C, 57.27; H, 5.46; N, 6.07; Br, 17.32. Found: C, 57.09; H, 5.47; N, 5.93; Br, 17.25. 

2-thyl-N-i2,3-yliW)-4,5&mwmyW (6a). la a stirred s o l u t i o n  

of  3b (200 mg) i n  MeOH 2: H 2 0  1 ( 4  m l ) ,  was added K2m3 (500 mg). M t e r  s t i r r i n g  a t  rcnm 

t empera ture  for  1 h, t h e  mixture was a c i d i f i e d  wi th  ZN-HC1 s o l u t i o n ,  and washed w i t h  ether (20 ml) .  

?he water  l a y e r  was b a s i f i e d  w i t h  2N-NaOH s o l u t i o n ,  and extracted wi th  m C l 3  ( 1 0  mlx2). The m13 

extracts were washed w i t h  s a t u r a t e d  b r i n e  ( 2 0  m l ) ,  d r i e d  (Na2S04), and evapora ted  to dryness to 

1 l e a v e  the a n i n e  4a. as a colorless o i l  (108 mg, 81%) .  Ir ( n e a t )  3370, 2250, 1610, 1590, 1515 on- ; 

'H  nmr (90 MHz) 6 2.16 (2H. br, NH2), 2.26, 3.00 ( e a c h  2H, each deformed t, J=7 Hz, M2CR2N), 3.76 

(2Hr 5 ,  M2[N), 3.91 (6H, s, LH3W2)), 6.78, 6.92 (each lH, s, Ar-C6-H a n d l o r  AT-C3-H)).   his was 

used i n  the fo l lowing  s t e p  wi thout  f u r t h e r  p u r i f i c a t i o n .  

A s o l u t i o n  of 4a (105 mg, 0.5 -1) and 2,3&thoxybenzaldehyde (83 mg. 0.5 -11 i n  %OH (4  mll 

was r e f l w e d  f o r  5h. Evaporat ion o f  t h e  s o l v e n t  l e f t  a n  o i l ,  which was c r y s t a l l i z e d  f r a n  E t m  to 

g i v e  a whi te  s o l i d  (140 ng, 8881, mp 83-84'C. R e c r y s t a l l i z a t i o n  f r m  E t m  af forded  a n  a n a l y t i c a l  

sample f o r  6a, mp 84.5-85.S°C. Ir ( n e a t )  2240, 1638, 1610, 1580, 1520 mm (90 MHz) 6 2.93 

(ZH, t, 5.6.5 Hz, E 2 M 2 N ) ,  3.70-3.95 (2H, h id ing ,  M2N),  3.71 (5H, s, M 3 0  and CH2[N), 3.81, 3.82, 

3.83 ( e a c h  3H, s, M31X3), 6.63, 6.85 ( e a c h  lH, s, C3-H and/or C6-H), 6.95 i lH,  dd, J=7.2, 1.4 Hz, 

Cq,-HI, 7.06 ( lH,  d ,  J.7.2 Hz, C5,-HI, 7.48 LlH, dd, J=7.2, 1.4 Hz, C6,-HI, 8.37 (lH, s, H-C=N) 
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Anal. Qlcd for C21H2404N2: C, 68.46; H, 6.57; N, 7.60. Found: C, 68.56; H, 6.57; N, 7.43. 

N-( 2 - - 4 , 5 & ~ l i d e n e ) - 2 ~ ~ y l - 4 , 5 & ~ e ~ y ~  la). Similarly, the 

reactim of 4a with 2-bm-4.5-dimethoxyhzaldehyde gave bb, mp 203-205°C (EtMI) in 85% yield. Ir 

-1 1 (neat) 2250, 1635, 1605, 1575, 1505 on ; H n m  (90 MHz) 6 2.94 (2H, t, J=6.5 Hz, E2M2N), 3.70- 

3.95 (ZH, hiding, M2N), 3.73 (ZH, s, M2CN), 3.85, 3.87, 3.89, 3.92 (each 3H, s, M3m4), 6.73, 

6.82, 7.00, 7.46 (each lH, s, lu-H), 8.31 (lH, s,  H-C=N). Anal. Qlcd for C21H2304N2Br: C, 56.38; 

H, 5.20; N, 6.26; Er, 17.86. Found: C, 56.49; H, 5.09; N, 6.12; Br, 17.60. 

Treatment of 6with&fX?-EtOH. Amirrureof 6a (37 mg, 0.1 ml), 'IHF (0.4 ml), 95% Ma( (0.1 ml) 

and a EtCNa solution [prepared frcmNa (4 mg) and abs. EtOH (0.1 ml)l was warmedunder nitrogenat 

45-50'C for 20 h. After emmation of the solvents, the residue was treated with water and M2C12 

(5 mlx2). 'Ihe M2U2 extracts were washed with water, dried and evaporated. Separation of the 

oily residue (37 mg) by silica gel IZC (3%-Me-M2C12) gave b (4 mg, Rf. 0.5, 11%) and 2.34i- 

mtho~zaldehyde (7 mg, Rf. 0.9, 43 % ) .  Fran the similar treatment of 6h (45 mg, 0.1 mg), 5b (6 

mg, Rf. 0.5, 13 %) and 2-bm-4,5-dimethoxyhzaldehyde (11 mg, Rf. 0.9, 45 %) were obtained. 
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9. In the same m e r ,  the reaction of N-(2-cy~thyl-4,5-dimthoxyphenethyl -N-methylacetacdde 

(see ref. 4) with 2,34methombenzaldehyde gave quantitatively the a-phenylcinnamonitrile (7: 

aM3 for H, R S 3 ,  R3=2',3'-(OCH ) 1, mp 68-73'C iaq. ELOH). Ir (nujol) 2200, 1660, 1600, 3 2 

1575, 1515 6'; 'H m (90 MHz) 6 1.89, 2.06 (3H, each s, 1 :2, 033 ), 2.85-3.13 (ZH, hiding, 
3 

e2M2N), 2.92, 2.95 (3H, each s, 2:1, NM3), 3.55, 3.64 (W, each t, J=7.5 Hz, CH2N), 3.86 

(3H, s, OCH ), 3.90 (9H, s,  M30x3), 6.64, 6.80 (lH, each s, 1:2, C64i and/or C34 ), 6.82, 
3 

6.88 (lH, each s, 1:2, C -H and /or C6-H ), 7.01 (lH, dd, 5.7.8, 1.8 Hz, C4,-HI, 7.19 (lH, t, 3 

J=7.8 Hz, C5,-H), 7.51 (lH, s, H-C=N), 7.82 (lH, dd, J=7.8, 1.8 Hz, C6,-HI. 
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