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Cylization Reaction of 2 (2’, 2’-diethoxy ethyl)
Aminobenzamide derivatives (II)

Hee-Weon Yoo, Jin-Wha Lee and Myung-Eun Suh
College of Pharmacy, Ewha Womens University, Seoul 120, Korea

Abstract—2-Amino-1-N-methyl benzamide, 2-N-benzyl amino benzamide, 2-N-phenyl amino benzamide
of 2-amino benzamide derivatives were reacted with @-bromo acetaldehyde diethyl acetal in basic condi-
tion. 2-N-alkylated products were prepared from 2-amino-1-N-methyl benzamide and 2-N-phenyl amino
benzamide. 1-N-benzyl-1.4-benzodiazepin-5-one was prerpared from 2-N-benzyl aminobenzamide via in-
tramolecular cyclization. However, 2-amino-1-N-methyl benzamide with sodium amide did not react to
1.4-benzodiazepin-5-one derivative but 3-methyl-quinazoline-2.4-dione was obtained.

Key words [12-Amino-1-N-methyl benzamide, 2-N-benzyl amino benzamide, 2-N-phenyl amino benzamide,
1-N-benzyl-1, 4-benzodiazepin-5-one, intermolecular cyclization, 2-amino-1-methyl benzamide.
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(scheme I)

weti] £ oA 9o =39 o] R, %
R,Z 3% 2-amino benzamide “F5A2 -8
a-bromo acetaldehyde diethyl acetal #¢] R,,
Ro- X 87lol| o3 HbgA wiam o Uaslsle] ¥4
H N-acetal o] ¥} W 12)3} w3l o)A 33
of &Aste} A3} e} (Scheme 1),

A guby
Alet 9 J|7]—A)ekE& tj¥-E  Aldrich Chem.
Co.2t JANSSEN CHIMICA oA Fuofslgda =

913 AFA ke AHRElsie,
IR-Spectrum 2 Analect FX-6160, FT-IR in-
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frared spectrometer 5 A83ley KBr Pellet o
2 A8, 84 54 Bu’chi Co. Model
SMP 205 |23l NMR-spectrum & TMS
£ 5542 dlod AM-200 SY BRUKER ¢}
Varian T-60A Spectrometer & A-83}9ict,

H4F 4L Perkin-Elmer Model 240C elemen-
tary analyzer & A23l9J mass spectra <=
GC-Mass 598-5B & ARg-3l5dct.

Columm chromatography = silicagel 60 (100
~200 mesh, Wakogel Q-23)-2 -3k ch,

2-(2', 2-diethoxy ethyl)amino-1-N-methyl
benzamide(I)2| g4 —2-amino-1-N-methyl ben-

zamide 5g(0.03M)& F<4 Tolueneo] =<l *
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NaNH,(0.06 M)2] #gk& 7lstz 50Col4 147+
%aqb @uksbdAl @-bromo acetaldehyde diethyl
acetal 5m/-§ H7MA7 ¥ 597 719 SFAZ S,
MRS ARl 3 B8 vhela iieR 3
% methylene chloride & 4~53] &3}, 8]
% T4 Na,S02 AxA7 F f71&-E
rotavapor & FHAIA AATY, A" AAE
isopropyl alcohol 2 3 AZA3 S &£438 33
£ 19 vjalE4& odu Je ofl)S rotavapor
2 FRAA EE AA F de 479 AR
n-hexane & 7} SE(1)9 HAAE 922 o
NMR Spectroscopy & #l3ich,

33 (1) - 84 51C (n-hexane) 558 20%

NMR (Acetone-ds) 61, 3(t, 6H,-O-CH,-CH;)

83.0 (m, 5H, -

C-NH-CH,, —NH-CH,~)
639(q, 4H, —O-CH,-CH,)
64.8(t, 1H, —~NH-CHs
CH-)
06.0-7.7(m, 6H, arom,
NHamide, ¢-NH-CH,—)
S (1) - migkel B4
%4 109T (isopropy! alcohol)
NMR(DMSO-d;) : 43.3(d.) 64.0(s.) 67.8-8.4
(m)
IR(KBr. cm™) : 3400(broad), 1680
Mass Spectra : molecular ion peak=161
UAaEA T FA4A 0 C59.40 H 4.32 N 2450
#5715 44 CH,N,0
3-methyl-quinazoline-2,4-dione(Ill)e] &HAd—
2-amino-1-N-methyl benzamide 5g(0.03M)<
metal sodium 1.1g(0.05M)-% ¥4 Ethanolol =
Al sodium ethoxide solnoll 7kl 50Col|A 14]
7t F<t @il 3 a-bromo acetaldehyde diethyl
acetal 5m/ & H7FE ¥ 447k AL A[A,
23S WA F £8 Jleln S04 me-
thylene chloride  4-53] &3}, $7]&¢ &
T Na;S0,2 7= ¥ §71891% rotavapor & &
#A)A AAg, A7 AAE isopropyl alcohol
ikéﬂ AZAAE F =39} o] HIE MQIS 5
kis

AT O
THE

hol)
NMR (DMSO-ds) 63.4(s, 3H, —N-CH,)
67.1-8.1(m, 5H, arom
IR (KBr. cm™!) : NH(3400) C=041750, 1680)
Anal Calcul for C,HgN,O, (m, w, 176)
A4 5 C 61.40 H 4.55 N 15.90
H4%) ; C61.30 H 456 N 15.90
C's: 032(N-CH,) 6119~142(arom) ¢156.167
C=0
=3, k] NaNH, 2g(0.05M)& 74 Tol-
uene ol 541 ¥ o37loll 2-amino-1-N-methyl ben-
zamide 5g(0.03M)& @3 adkstHd4  a-bromo
acetaldehyde diethyl acetal 7m/ & A7}3la 4%
7 HAEFAA, RS W4 ¥ 22 Rl
ZAo)A methylene chloride & 4-53] FZ&3ict,
%71%% 54 Na,SO2 AzAl ¥ 448 57
A|A AAZ, A7 AAE isopropyl alcohol =
24 AZAAS Comp. M T4 E4e Ao
58 70% &3 236~237C (isopropyl alco-
hol)
NMR (DMSO-ds) : 3.4(s, 3H, —N-CH,)
67.1~8.1(m, 5H, arom)
IR (KBr, cm™*) : NH(3400) C=0 (1750, 1680)
Anal Calcul for CoHN,O,(m, w, 176)
A4 : C 61.40 H 4.55 N 15.90
B4z :C61.20 H 4.62 N 15.90
1-N-benzyl-4H-1,4-benzodiazepin-5-one(IV)
2| #} A—2 N-benzyl amino benzamide 5g(0.02
M)& 4 Tluene 100miel %< % 3}ko
NaNH, 2g(0.05 M) 718tz 50CoA 147} 5
ot wHkgit}, o7]lol a-bromo acetaldehyde die-
thyl acetal 5m/§ H7}sta 71ddFA)70c}, 4l
S5 WA F B sk $4014 methyl-
ene chloride 2 #%3}, ¥4 Na,S0.& 71&
€ A=A17] F §71890E rotavapor E FFA1A
A7 F A7 HAAE isopropyl alcohol & 2¢
AAdH, - F5& 2% §H 171~172C (iso-
propyl alcohol)
NMR (DMSO-d,) : d3.4(s, 2H, —N-CH.-¢)
67.2-8.5(m, 12H, arom, —

72% A 236~237C (isopropyl alco-
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—CH=CH—-NH)
IR(KBr, cm™) : NH(3200) C=0(1680) CH=
CH((1600)
Anal Calcul for C,sH,,N,0O(m, w 250)

AR C 76.80 H 5.60 N 11.20
A C76.47 H5.46 N 11.50

2-N-(phenyl-?’, 2’-diethoxy ethyl)amino ben-
zamide(V )2l %4 —2-N-phenyl aminoben-
zamide 2g(0.01M)2 DMF 30mlo] =9 &
NaH 0.4g(0.02M)<% ~7}3l2 a-bromo acetalde-
hyde diethyl acetal 5m/ 5 = 7}spsA  60°Coll4]
2A17F WREAIZIEE, Wt F 28 slekn A4
methylane chloride & %3}, #7128 34
Na2504i AzA F *rr7]—9-“ T FaAAg e,
AR 3 ZAFES AR 60(100~200
mesh, $4)& |83 Column chromatography
(n-hexane : ethyl acetate=8 : 3)ol] 3] %431
HPEE Fejdd, Fejd BAL aeke] Ol Abe
2 AAsslx] #sigdx NMR A IR 2 38M8 v
4 skt
NMR (DMSO-d) : 61.2(6H, —O-CH,-CH,)
¢3.1(2H, —N-CH,-CH-)
64.2(4H, —O-CH,-CH,)
04.8(1H, —N-CH,-CH-)
66.9-8.2(m, 11H,
NH amide)
R: NH,(3880) C=0(1650)

arom,

Z3 9 o

2-amino-1-N-methyl benzamide 2] 2-N-al-

kylation 2 —1F op2le] N &3} w8+ alkyl
halide 9} “}*—/‘1 AoZM AF 4 Ut ? o] ukE
& opgle] ¥ Z_Héi% 2A Y40t 23E

El4E FAst] Ydolife SN2 Higolt}, A4
HX & AAs] 3l °,=_L7Lr’/lur 3% ol A%
3lt}, 2-amino-1-N-mathyl benzamide ¢ 428
qR3-2 Alolelerlo s slesht £ ATelAe
Apomizol Aol wer|7t X3slo] o] AR
of & o me gjomirlolal WA FEgo] do]
wro} (Scheme 2),

A7l =3 [1elA49 7] 2-amino-1-N-methyl
benzamide <] N oZ3E AAE IS NaOC,Hs

Zaf| ol M= &#] E3tgi et NaNH & AH&
slod T Toluene oA ukRE-5l9E wi major =
ode M+ 2 725 Fgsia] £ st
19t minor 2 FE|3l3ich, &l AJAe] odl4akx]
olwl benzodiazepin #<l AAEI at 5k
Zo\sieh,

2N-phenyl amino benzamide 2] N-alkyla-

tion gF-2—2-N-phenyl amino benzamide ol =
A& Rgo] 5 Fof glormg Aleprlz el 27 ofnl

of YAt dod 4 Qlek, 10 =3} 23 ofgle] A
31717} electron withdrawing group Q] phenyl 7|
olm 2% ohulef AAAo| Frax|o] AArE F
]2 AREEE o] HbgolAE F Rl 4Asb)
Joldk 7oz oAFEG o} A¥AI amide o
alkyl 3 AAES B3R £33t (Scheme 3).

2N-benzyl amino benzamide & £x} { T&]
RES —Alofr| cof 27 ofgle] EA|E 735 73i7]
£ Aoz Agsld F F-tolA deprotonation
o] dojutrt 1 mel vl LulFloA] ofAlEte

o @/’\ NHCH,4 O\/L —N
oY “NHCH, < OC:Hs N o0,
+Br CH,, CH 0C,H; H H (Ia)
NH, L-, unknown product (C8H7N3O) (a
(scheme II)
? CONH i
2 . NH
NH OCZHI’ / -
O 2 +Br CH,CH ( —_— OC.H, —#> O 4
CC‘I:H OCZHS NS N——/
| th 0C,H; Ph
Ph

(scheme III)
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NaNH .
CONH, OC,H; excess CONH, -ROB
+Br CH; CH < _excess o
0,CH, Toluene o~ TS
NH N,\ 0C,Hs
kl"’h 0 Ph
NH —
! -ROH NH
S TN
N—C= N—
i
Loy B \ w g o
IVa
(scheme IV)
9\ o]
NH ‘ NH +Er L 0C,H;
Ph Ph
Q C,H Q . (C8c,u
N < 002 N NEUCHy /\/025 .
(_H 0CH; — | O NHH CoH; \_/ —
kPh ~Ph

- 2 NH @(0" NH
—— H ——
~ Ph Ph

QOCZHE,

(scheme V).

oxocarbonium ion-& ¥l3-Aoll nucleophyle ¢] &
A5t nucleophyle 7 -o]3tA] 4hg-51A Hr}, 2
ATl A= 797 Aol o3l ¥4 nucleophyle
2] -Z7 o 2 intramolecular cyclization ©] Yoyt
+ Aoz 7153 (Scheme 4), #8 A7l
NaNH,& % Algglomz = 3o nucleo
philicity 7} A=l AAE V7 &A=
AEolIVad 7F54dE glert NMR oA CHH
peak 7} WERIA] 9o mz odg AYEL VY-S
23] 458 F AR

o] A4%9 mechanism 28 &3 e Ax
A48 2 9tk (Scheme5). 221}, Santili 9t
Osdene &} 1,4-benzodiazepin T4 ol 3l
2N-benzylmino benzamide *)} ethylene oxide &

19

-3-A171W WakE 2F olulel] dAsir) dojm g
E ATNME Abojm|ar) ohd 27 ofule] ¥t
ul-g-o] Yolr} benzodiazepine ©] ¥4 %+ mecha-
nism 2 Scheme I[V9} 22 o2 F25c},
2-amino-1-N-methyl benzamide 2] 2} W 11
2|32 — 22 Toluene o4 NaNH, & & 12 a-
bromo acetaldehyde diethyl acetal 3 3H&-A1A
4 o N-alkyl 3 ® %A I 2 minor product
2 o9z njElel®]l £AE major product &
Azt o] EAEL ko] NaNH, & S92 A&
3to] qk$-A17] ¥ <kAbAolA methyler] chloride
2 223 Ao, I, FURAFIA 2v¢]
NaNH, & #H&3lod 98417l 3 FAolA me-
thylene chloride & $#%3%%< wi+ benzodiaze-
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- NhCH;
Q CHy - OC.H; [ in acidic| _ H  OCH;
0 HN +Br CH,CH an
NH, OC,H; 0
lexcess NaNH, @(l\N—th
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(scheme VI)

NHCH3

@\/i +CH;NH, —
N
b)
NH CONHCH,8

(scheme VII)

pine =47} ohd 3-methyl-quinazoline-2,4-
dione & Atk o] Ex"2l Mass Spectra'?,
IR, mpe FAzAZ s]lslgla 9434 A4
s 3 Mt $Ysksich(Scheme 6),

°| ¥rg-9 mechanism & A8 FRF $71 9}
2 2-$A9] carbonyl o] TUAE & £} glod
£ cd7ale] gA7 Aol U3l 2-amino-1
-N-methyl benzamide 7} °bd 2-N-methyl ureyl
benzoic acid®¥ 75 A7& 2t} (Scheme
7.

22jut, MMR oA 13ppm 744} offset & o}
Holx carboxylic acid ¢ peak 7} Veh}=) ¢
2% 8.5ppm oA el ureyl o) peak = 9%
o free amine ¢ peak 7} 5.3ppmolA Jeh}
v Z°2 Mol isatoic amhydriode ¢ methyl
amine 8| W& ZHigd a)yEoz do}
2-amino-1-N-methyl beuzamide 7} A5
d4449 mpoz Flsigct,

M

2 &
2-anino-1-N-methy!l benzamide 9
2-N-phenyl amino benzamide = a-bromo

acetaldehyde diethyl acetal & 234 SN,2HSo]]
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oj7slod N-alkyl 3+ = 2ic},
2-N-benzyl amino benzamide ©+ «-bromo
acetaldehyde diethyl acetal % ¥z} W cycliza-
tion #FZoll 2]t 1-N-benzyl-1,4-benzodia-
zepin-5-one & FA3IAch, 7dr] FulsiolA §
A= nucleophile ©| acetal & Z7A3std AHAY A
3hEg-o] dojufe] o] wf mE|Fulgol| o3l 1-N
-benzyl-1,4-benzodiazepin-5-one ©| HAH <},
2-amino-1-N-methyl benzamide & 7 uhd
©.2 H"k2-A]#A beuzodizepine & FEAE A
# ot =g dkgo] dojvix] ekw A £
2] %2 3-methyl-quinazoline-2,4-dione ©] A4
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