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요 약, N,N-디 메 틸포름아미 드 디 알킬 아세탈류를 N-아실-1,4■디 메 톡시 -2-나프틸아민의 뎣 가지 

에 반응시켰더니 어느 경우에나 동일한 생성물인 ■디메틸-］寸-2-(1,4-디메톡시)나프틸우레아 만

이 생성 되었다. 이들 반응으로부터 디메틸포름아미드 디알킬아세탈은 반응 상대화합물에 전

자밀도가 낮은 원자가 있을 때는 친핵 공격으로 반응하는 디메틸아미노화 시 약으로 작용한다는 사 

실을 발견 하였다.

ABSTRACT. Reactions of N-acyl-l,4'dimethoxy-2-naphthylamines with TV, N-d imethy If or mam ide 
dialkyl acetals afforded, in all cases, the same product, JV, JV-dimethyl-AT/-2-(l, 4-dimethoxy) 
naphthylurea. In these reactions, it was observed that N, JV-dimethylformamide dialkyl acetals act 
as a dimethylamination agent when electron-deficient cites are present in the substrates.

INTRODUCTION

Since the preparation of N, 7V-dimethylform- 
amide diethyl acetal first reported by Meerwein 
et al.,1 a number of its derivatives,2,3 M% 
NCH(0R)2, and their synthetic utilities have 
appeared in the literature. Among useful syn
thetic applications employing formamide acetals 
are esterification of carboxylic acid, 4 transace- 
talization,5 alkylation of carbon6 or nitrogen7 
atoms, and formylation of carbon8 or nitrogen9 
atoms. The present paper describes another syn
thetic application o£ N, AT-dimethylformamide 
dialkyl acetal as a dimethylamination agent 

synthesizing an N, 2V-dimethylamino contain
ing urea derivative.

RESULTS AND DISCUSSION

Nishigaki et al,10 have used N, A-dimethyL 
formam거e dimethyl acetal as a ring closure 
reagent inserting one carbon unit in the ring 
and obtained 3-phenyl-6,8~diniethylpyrimido 
〔4, 52 pyridazine-5,7 (6H, 8H) -dione (III) from 
6-benzylidenehydrazino-l, 3-dimethyluracil (I) 
(Scheme 1). The key step preceding the 
electrocyclic ring closure is formation of an 
enamine (formylation) at C5 of the pyrimidine 
ring(II). Anmilation followed by elimination
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of dimethylamine affords the pyrimidopyrida- 
zine (III).

In the present work, an attempt has been 
made to obtain a cyclization product (VI) from 
A^-acyl-l, 4-dimethoxy-2~naphthylamine (IV) 
and N, Ar-dimethylformamide dialkyl acetal (V) 
expecting the reaction proceeds in a similar 
fashion to the Scheme 1. However, instead of 
a仟ording cyclization product (VI) via enamine 
formation at C3 of the compound IV, N, 
dimethyl-N' -2- (1, 4-dimethoxy) naphthylurea 
(VI) has been obtained {Scheme II). In all 
cases, the reaction of each of N-acylT, 4-di- 
methoxy-2-naphthylamines (IVa, IVb and IVc) 
with A7, AT-dimethylformamide dimethyl acetal 
(Va) or N, JV-dimethylformamide dineopentyl 
acetal (Vb) yielded the only product VII. In 
these reactions, a nucleophilic attack by 
amino nitrogen of the acetal (V) to an electron 
-deficient carbonyl carbon of IV seems pre
vailed over an electrophilic attack by formyl car-

Scheme 1.

Scheme 2. 

bon of the acetal (V) to an electron-rich car
bon (C3) of IV. These observations reveal that 
N, N- dimethylformamide dialkyl acetals also 
serve as a useful dimethylamination agent when 
substrates have electron-deficient cites.

EXPERIMENTAL SECTION

General Procedures. Melting points were 
determined on a Yamato capillary melting-po
int apparatus and are uncorrected. Infrared 
spectra were recorded with a Perkin-Elmer 
Model 139. Proton NMR spectra were measured 
on a Varian A-60D spectrometer employing tet
ramethylsilane as an internal standard. Mass 
spectra were obtained on a Hitachi RMU-6H 
instrument. Elemental analyses were performed 
by Atlantic Microlab. Inc., Atlanta, Georgia. 
All TLC analyses were carried out by silica 
gel GF plates (2.5X8cm, Analtech).

N, 7V-DimethyIformamide dimethyl acetal 
(Aldrich Chemicals) and N, 7V-dimethylform- 
amide dineopentyl acetal (Aldrich Chemicals) 
were distilled under nitrogen and collected 
portions 104^109°/760 mm and 85~87°/10 mm 
respectively.

All A^-acyl-1, 4-dimethoxy-2-naphthylamines 
(IV) were synthesized by acylation of 1,4- 
dimethoxy-2-naphthylamine. This starting na
phthylamine was obtained according to publi
shed procedures11^13 from 1,4-naphthoquinone. 
The reaction of 1, 4-naphthoquinone with me
thanol and SnCl2 afforded 1, 4-dimethoxynaph- 
thalene11 (mp86~88°, lit. 85-86°). Nitration 
of 1,4-dimethoxynaphthalene by 20 % HNO3 
gave 2-nitro-l, 4-dimethoxynaphthalene12 (mp 
93〜94。，Ut. 95〜96。)，which was then, re
duced to 1, 4-dimethoxy-2-naphthylamine13 (mp 
100-101°, lit. 99-160°) by hydrazine and 

Raney Ni.
A^-Acetyl-1, 4-dimethoxy-2-naphthylamine 

(IVa). To a solution of 1,4-dimethoxy-2-na-
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phthylamine (4. 065 g, 0.02 mol) in benzene (24 
mZ) was added a solution of acetic anhydride 
(2.04 g, 0. 02 mol) in benzene (4 m/) and reflu
xed for 2 hrs. Diluted the mixture with benzene 
(20 mZ) and washed with NaHCO3 aqueous solu
tion. From benzene layer, obtained 3- 96 g 
(80.7 % yield) of faint red-brown needles 
after crystallizing from petroleum ether (high 
boiling point) : mp 135〜136°； IR (KBr film) 
3060, 3030, 3000, 2950, 2866, 2835, 1688, 
1243, 1020 cm"1;NMR (CDCI3)羽.25 (s,3H, 
CH3), 3.88($, 3H, OCH3), 4.00G, 3H, OCH3), 
7. 25〜8. 30 (Rz, 5H, aromatic H).

Anal. Calcd for G4H15NO3： C, 68.56； H, 
6.16； N, 5-71. Found： C, 68.81； H,6-01； N, 
5.90.

7V-Phenylacetyl-1, 4-dimethoxy-2-naphthy- 
lamine (IVb). To a stitrring mixture of 1,4一di- 
methoxy-2-naphthylamine (4. 065 g, 0. 02 mol) 
and Na2CO3 (3 g, 0. 028 mol) in chloroform (100 
mZ) was added a solution of phenyl acetyl 
chloride(9.28 g, 0. 06 mol; freshly distilled and 
collected the portion of bp 94〜95°/12mm) in 
chloroform (30 mZ) during the period of 0. 5 h. 
The mixture was stirred for 2 hrs at room tem
perature, diluted with chloroform and washed 
with Na2CO3 aqueous solution. Dried the chlo
roform layer over MgSO4. Evaporation of the 
chloroform layer afforded a brown oily liquid. 
Crystallized the oily product from zz-hexane and 
obtained 4.01 g (62.4 % yield) of light brown 
plates: mp 95~97°： XH NMR(CDC13) ^3.81 
(5, 2H,-CH2-), 3.90(s,3H, OCH3), 4.12(s,3H, 
OCH3), 7.30~8.21(勿，10H, aromatic H).

Anal. Calcd for C2oH19N03： C, 74.75； H, 
5.96； N, 4.36. Found： C, 75.01； H, 5.88； 
N, 4.43.

JV-Ethylmalonyl-l,4-dimethoxy-2-naphthy- 
lamine (IVc). To a stirring suspension of 
1,4-dimethoxy-2-naphthylamine  (4.065 g, 0. 02 
mol) and Na2CC)3 (4 g, 0.038 mol) in chloroform 
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(100 mZ) was added a solution of ethyl malonyl 
chloride (9.034 g, 0. 06 mol) in chloroform (160
ml) dropwise over a period of 1 h and stirred 
at room temperature for 4. 5 hrs. The mixture 
was washed with water and dried over MgSO4. 
Evaporation of the chloroform yielded an olf- 
white solid. Recrystallization from /z-hexane 
(charcoal) 3 times afforded 3.41 g(53.7 % 
yield) of white needles (cotton-like) : mp 119 〜 
120°； NMR(CDCL) 51.21-1.41 (t, 3H, 
CH3), 3.51 (s, 2H, 一COCH2CO—), 3.83〜4.08 (two 
s, 6H, OCH3), 4.23〜4.45 (g, 2H, -OCH2-), 
7. 31 〜8.36 (m, 5H, aromatic H) ; mass spe
ctrum, m/e(relative %) 317 (90, molecular 
ion), 303(80), 272(15), 245(50), 188(100), 
181(30), 169(20), 131(50), 119(40), 69(55).

Anal. Calcd for Ci7H19NO5： C, 64.34； H, 
6. 03； N, 4.41. Found: C, 64.39； H, 6. 05； N, 
4.40.

N, A^-Dimethyl--2- (1,4-dimethoxy) naph
thylurea (VII). Reactions of each of N-acetyl- 
1,4~dimethoxy-2-naphthylamine derivatives 
(IVa, IVb and IVc) with N, 7V-dimethylform
amide dimethyl acetal (Va) or N, JV-dimethyl- 
formamide dineopentyl acetal (Vb) afforded, 
in all cases, N, Ar-dimethyl-7Vz-2-(l, 4-dime- 
thoxy) naphthylurea (VII). For example, a mix
ture of JV-ethylmalonyl-1, 4~dimethoxy-2-na- 
phthylamine (IVc) (0- 51 g, 1. 61 mmol) and 
JV,jV-dimethylformamide dimethyl acetalffreshly 
distilled and collected the portion 104~109°/760
mm) (10 m/, 75.3 mmol) was refluxed under 
N2 for 60 hrs. During the reaction, components 
of the mixture were checked by a TLC analy
sis. The separation of products was carried 
out by a silica gel column (eluent； 1： 1 mixture 
of diethyl ether and chloroform). A yellow 
soild product was collected as a major product. 
Crystallization from w-hexane afforded 0.225 g 
(51.0 % yield) of faint yellow needles which 
was identified to be the compound VII： mp 143



〜144°； IR(KBr film) 3062, 3033, 3010, 2950, 
2840, 2810, 1640, 1425, 1245, 1030 
NMR(CDC13)分2.83〜2.92 (s, 6H, two CH3), 
3-80(5, 3H, OCHQ, 3.99fc 3H, OCH3)，7-20 
〜8.55 (m, 5H, aromatic H) ； mass spectrum, 
^/^(relative %) 274(70, molecularion), 259(75), 
230(65), 188((100), 86(45), 72(40), 44(30).

Anal, Calcd for G5H18N2O3： C, 65.68； H, 
6.61； N, 10.21. Found： C, 65.90； H, 6.72； 
N, 10.44.
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