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nomenon, now quite well documented in the case of open and 
cyclic diamine compounds and their derivatives, has been ex- 
plained on the basis of neighboring group participation of the 
second nitrogen function (27). But an a cleavage of this type, 
without hydrogen rearrangement, is rare in the monoamine 
derivatives. 

These compounds have been submitted for biological 
screening, and the results will be reported elsewhere. 

Experimental Section 

Elemental analyses were performed by Dr. Franz Pascher 
and Ellen Pascher, Mlkroanalytisches Laboratorium, Bonn. 
Mass spectra (MS) were determined on a CEC 21-110 B 
spectrometer at 70 eV by Professor Manfred Hesse, University 
of Zurich, Switzerland (to whom I am grateful for helpful dis- 
cussions). Unless otherwise mentioned, melting points were 
determined on a Kofler hot stage and are uncorrected. Infrared 
(IR) spectra were obtained on a Unlcam Model SP 1000 
spectrophotometer in Nujol mulls. Nuclear magnetic resonance 
(NMR) spectra were measured on a Varian Associates T-60 
instrument, in CDCI,. All peak positions were measured in ppm 
relative to tetramethylsilane (Me,Si) as an internal standard 
(a,,,, = 0). The J values were recorded in hertz. 

mermal Method. Typlcal Procedure. N-Benzyl-4 - 
m e t h y h " M e  (4). A mixture of 4-methylbenzoic acM (27.2 
g, 0.2 mol), benzylamine (21.4 g, 0.2 mol), and 50 mL of o- 
xylene was placed in a 100-mL round-bottomed flask equipped 
with a reflux condenser and a Dean-Stark apparatus and heated 
in an electrical heating mantle for 7.5 h when distillation of 
water ceased. Xylene was removed by distillation, the reaction 
mixture cooled to room conditions, 50 mL of ice cold water 
added, and the slurry filtered. The cake was further washed 
with two portions of 50 mL of cold water, 50 mL of 2 N cold 
aqueous hydrochloric acM, 50 mL of saturated aqueous sodium 
bicarbonate, and finally water, to glve 40.0 g of dry crude. 
Crystallization from ethanol (95%) gave 34.0 g of colorless 
needles. Further purification was done by sublimation in vacuo. 

Acld Chloride Method. Typlcal Procedure. N-Benzyl-2 - 
hydroxybenzamlde (7). A mixture of salicylic acid (1 3.8 g, 0.1 
mol) and 10.5 mL of thionyl chloride was refluxed for 2 h after 
which excess reagent was distilled off to give a residual glass, 
which was taken up in 40 mL of dry benzene. To this was 
added cautiously, with stirring and cooling (ice bath), a mixture 

of benzylamine (10.7 g, 0.1 mol) and 15.0 g of triethylamine 
over 0.5 h; the final solution was allowed to stand for 18 h. 
Benzene was removed in vacuo to give 18.0 g of crude after 
normal work-up. Crystallization from ethanol gave 14.1 g of 
colorless prisms. 

Treatment of the benzylammonium salt in o-xylene at reflux 
led to extensive decarboxylation to phenol. The same phe- 
nomenon was observed with the salt of 2-methoxybenzoic acid, 
which also yielded a small portion of 7. 
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SIX N-benrylphenylacetamldes varlously substltuted on the 
acyl part with chloro, methyl, or methoxyl groups, 
Including flve new ones, were synthesized by heatlng thelr 
corresponding N-benzylammonlum salts In 0 -xylene. 
Their IR,  NMR, and mass-spectral (MS) data are 
presented and compared wlth those of the 
N -benzylbenzamldes and N -benzylacetamide, 
respectively. 

In  the preceding communication ( 7 ), the synthesis and the 
spectroscopic data (IR, MS, NMR) of several N-benzylbenz- 
amides, substituted on the acyl part and including the (E)- 
cinnamamide derlvatlve, were reported. Presented in the 
present communication are the synthesis and the spectroscopic 
data of six N-benzylphenylacetamldes, variously substituted on 
the acyl part with chloro, methyl, or methoxyl groups. Data for 
N-benzylacetamide (7) are Included for comparison. The 
compounds were synthesized from thelr corresponding N- 
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Table I. Experimental Data for the N-Benzylphenylacetamides and N-Benzylacetamide 

mp,  "C 
compd mol formula M+. yield? 70 exutl reuorted 

1 C l J  ,sNO 225 96b 119-120' 121.5 (5) 

3 C 1 6 H 1 7 N 0  2 39 42b 137e 
2 C 1 6 H  17N0 239 67d 114-115 

4 C16H17N02 255 5 Od 77-78 
5 C16H17N02 255 42b 137-137.5 
6 C,,H,,ClNO 2591261 35b 155-156 
7, N-benzylacetamide C9HllNO 149 f 60-61' 60-61 (6) 

Yields from first crop only. The crude yields were quantitative and homogeneous (thin-layer chromatographic evidence). From ethan- 
ol. e From sublimed sample. Ethanol-water. e Sublimes. Attempted synthesis ofN,Ndibenzylmalonamide in boiling o-xylene gave 
only the acetate (7) in 50% yield (6) .  

Table 11. IR and NMR Spectral Data for the N-Benzylphenylacetamides and N-Benzylacetamide (7)= 

IR, cm-' proton NMR 6 
amide band aromatic 

compd NH I I1 others PhCH,CO (Aand B) NH(a)  CH, @) Ja.b others 

1 3285 1649 1560 1590 3.62 s 
2 3260 1650 1550 1590sh 

1610 sh 3.60 s 
3 3280 1640 1550 1610 3.54 s 
4 3260 1655 1560 1609 3.57 s 
5 3290 1649 1560 1618.1590 3.52 s 
6 3280 1640 1550 1610 3.50 sb 

7 3283' 1645 1555 1635 sh. 1590 

6.90-7.50 6.15 br  4.43 d 6 

6.80-7.40 5.77 br 4.37 d 6 2.27 (s, PhCH,) 
6.60-7.60 6.04 br 4.39 d 6 2.32 (s, PhCH,) 
6.30-7.40 6.17 br  4.35 d 6 3.70 (s, PhOCH,) 
6.60-7.60 6.05 br 4.40 d 6 3.76 (s, PhOCH,) 
7.32 (m, A) 
7.25 (m, B) 8.46br 4.28 d 6 
6.80-7.40 d 4.26 d 6 1.83 (s, CH,CO) 

a Symbols. br = broad signal; s = singlet; d = doublet; m = multiplet. 
aromatic region. 

Measured in (CD,),SO. ' Measured in KBr. Signal occurs in the 

Table 111. Relative Intensities of Characteristic Signals in the Mass Spectra of the N-Benzylphenylacetamides and 
N-Benzvlacetamide (7) at  70 e V  

relative intensities, % 

ion m/eb 
compd M+. M+.- 1 R-PhCH,COt R-PhCH,' 107 106 105 92 91  77 65 51  39 

1 18 5 10 3 28 100 6 19 8 12 
2 27 94  6 5 3  9 100 18 14 8 9 
3 35 1 100 6 73 6 79 19 13 9 8 
4 25 44 7 8 5  9 100 8 18 7 6 
5 24 100 6 4 1  3 42 14 9 7 5 
6 1214 31/10 3 1  8 100 3 10 4 6 
7 64 4 42 (CH,CO+) 23 100 3 3 30 15 10 13 7 

a Low-resolution spectra; where mass of ion is same as that of m / e ,  the latter is quoted. m/e 107 = PhCH,NH,+.; m/e 106 = PhCH=NH,+; 
m/e 105 = PhCH=NH+; m/e 92 = C,H,+; mle 91  = PhCH,+; m/e 77 = Ph+; mje 65 = C,H,+; mje 51  = C,H,+; m/e 39 = C,H,+. 

benzylammonium salts according to the method of Fieser and 
Jones (2) as has been described earlier ( I ) .  With the exception 
of the N-benzylphenylacetamide 1 and the acetate (7), all 
compounds described herein are previously unreported. These 
compounds have been submitted for biological screening, and 
the results will be reported elsewhere. 

The experimental data on all of the compounds are sum- 
marized in Table I. The I R  and NMR data are presented in 
Table 11, while those of the mass spectra are in Table 111. 
Satisfactory elemental analyses (f0.4% for C, H, N, and 
halogen, where present, for new compounds; N, for known) 
were obtained for all compounds. 

The I R  spectra of these derivatives show absorption in the 
region 3260-3290 cm-' for the amide N-H stretching vibration. 
As to be expected, the amide I and I1  bands occur in the 
regions 1640-1655 and 1555-1560 cm-l, respectively. As 
usual, the NMR spectra of the compounds show a doublet be- 
tween 4.28 and 4.43 ppm (,/ = 6 Hz, 2 H) due to the benzylic 
hydrogens of the B part (PhCH,NHCO-) which are coupled to 
the NH proton (3). (This occurs as a variable broad signal in 
the aromatic region.) I n  addition, a singlet for two protons 
appears between 3.50 and 3.76 ppm, for the methylene group 
of the A part (RPhCH,CO-). 

H PART B 
(a) 

no. R no. R 
1 H 4 2-OMe 
2 2-Me 5 4-OMe 
3 4-Me 6 4-C1 

Unlike the case of the acetate (7) and the benzamide deriv- 
atives, the mass spectra of the N-benzylphenylacetamide 
compounds lack the M+. - R, M+- - 1, and the acylium ions. 
The fragment ions m l e  107, m l e  106, and m l e  105 derived 
from the B part and associated with charge on nitrogen occur 
as minor peaks In the series. The observed low intensity of ions 
m l e  107 and m l e  106 in this series is surprising. The latter 
constitutes one of the major fragments in the spectra of the 
N-benzylbenzamide compounds and Is the base peak in that 
of 7, while the former ion, m l e  107, occurs as the base peak 
in the spectra of the N,Ndiphenylphenylacetamide derivatives 
(4). The pathway to the genesis of this ion via an intramolec- 



ular hydrogen transfer and loss of phenylketene seems to be 
suppressed In these compounds. 

Experhnental Section 

Elemental analyses were performed by Dr. Franz Pascher 
and Ellen Pascher, Mikroanalytisches Laboratorium, Bonn. 
Mass spectra (MS) were determined on a CEC 21-110 B 
spectrometer at 70 eV, direct inlet, by Professor Manfred 
Hew, University of Zurich, Switzerland (to whom I am grateful 
for helpful discussions). Unless otherwlse mentloned, melting 
points were determined on a Kofler hot stage and are uncor- 
rected. Infrared spectra (IR) were obtained on a Unicam Model 
SP 1000 spectrophotometer in Nujol mulls. Nuclear magnetlc 
resonance (NMR) spectra were measured on a Varian Asso- 
ciates T-60 Instrument, In CDCI,. All peak positions were 
measured in ppm relative to tetramethyisilane (Me,Si) as an 
internal standard = 0). The J values were recorded in 
hertz. 

Tvplcer Procedure. N-Benzylphenylacetamlde ( 1). A 
mixture of phenylacetic acld (27.2 g, 0.2 mol), benzylamine 
(21.4 g, 0.2 mol), and 50 mL of o-xylene was placed in a 
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100-mL roundbottomed flask equipped with a reflux condenser 
and a Dean-Stark apparatus and heated in an electrical heating 
mantle for 6 h when distillation of water ceased. Work-up as 
usual gave 45.0 g of crude and 43.0 g from ethanol (95%). 
Further purificatlon was done by sublimation in vacuo. 

Acknowledgment 

I thank Mr. 0. 0. Ibe for the I R  and NMR spectra. 

Literature Cited 

(1) Agwada, V. C. J .  Chem. Eng. Data, preceding paper in this issue. 
(2) Fleser. L. F.; Jones, J. E. "Organic Synthesis"; Wlley: New York, 

1955; Collect. Vol. 3, p 590. 
(3) LaPlanche, L. A.; Rogers, M. T. J .  Am. Chem. Soc. 1964, 88, 337. 
(4) Budzlklewlcz, H.; Djerassi, C.; Wllllams, D. H. "Mass Spectrometry of 

Organic Compounds"; Hdden-Day: Sen Francisco, CA, 1968; p 551. 
(5) Kotera, A.; Shlbata, S.; Sone, K. J .  Am. Chem. SOC. 1955, 77, 

6183. 
(8) Denner. 0. C.; King, J. J .  Org. Chem. 1943, 8, 188. 

Received for review December 21, 1981. Accepted April 27. 1982. I am 
indebted to the Unhrersity of Nlgerla for the award of Senate Research &ant 
No. 00343179. 


