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ABSTRACT. The causes of failure in the deketalization of rigid S-aminoketals were separa-

tely investigated by examining the deketalization of 3 ketals, 2-ethylenedioxy-1-acenaphthenyla-
mine (2), N-{2-ethylenedioxy-1-acenaphthenyl)acetamide(18) and trimethyl-2-ethylenedioxy-1
acenaphthenylammonium iodide(14), and by examining the deketalization of non-rigid S-aminoke-
tal, 2-amino-1-ethylenedioxyacetophenone(19) and non-tigid aliphatic acetals, dimethylaminofor-
maldehyde dimethylacetal (20) and 2-aminoactaldehyde dimethyl acetal{21). While compounds 2
and 14 were not able to be hydrelyzed in the various acidic conditions 13 was easily deketalized.
The result indicated the importance of electrostatic repulsion in the possible dicationic intermediates
as a factor of failure in the deketalization. The observations of easy deketalization of compoands
19,20 and 21 indicated that the structural characters of rigid S-aminoketals are also important
factors in the hydrolysis of S-aminoketals.
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A A LA ZA nicotinic ac-
tion } muscarinic action F7HA] Q|G EE& ¥
o Fo| o] FrbA] At Hgo] otAE FZ 2 co-
nformation o] ok R EoV2I oA 3
oq &L Mg FEE 7IR oA A
E4 AL FHeo2 =7t 245 1-aminoace-
naphthenol (1)& #4387 &, F4AA 2-
ethylenedioxy-I-aceaphthenylamine (2)}& 2%
o 30| 4] deketalization 8o 2-keto-1-acenaph-
thenylamine (8) c& AFstnAt Yot o A3}
= 48 AFY AEo sl ok Fa =733
A s gdAg3teA] ghaket,

NH; 0'\ NHz 0
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Scheme 1. Three possible mechanisms for ketalizat-
ion-deketalization.
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LR BAD 449 AR

¢ W2z g, wedAIEI e 3
7]-7vlli"‘i o] Adrt A&gA AFH A2
BoFol g 4(Fav Fol 29 e 2 Scheme 1]
FAH A8)E M= e v HyhE I
£ oolist S I3 NI sE 98] AE) 4%
T FAAH F SN; # 7 Fel o EEAY
FH o2 MR e HAE AR ZA 2
2o, 49 2L ol FUHAE AXNA &
o, =AY AF A AEE ok g
3} ALES AFEde dAYEA-DE &
2% Aoz 4HA A oI MUHA s

Journal of the Korean Chemical Society



Agst 2L p-ohol sl B8] GALR(FL)] 4F 559

FEY Aol A+ 2E AT S 4A #
4+ M54 E AET A, 2-Dalr LA -1-}
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2~ & ol &4 -1kt zE dolul (2) % 2
Felst 24 d gotvle AR SR Al
8¢ o3l AEdtn o 9FE e
3 3F9 2-olddld &A)-1-opA v LH g o}
1 FeA, 12-14 58 §43td 259 ®AY
kg AFA LS AR 2z ol F &
A 12-4 59 98 FRFd4 245]A @
A gt Algetael] WAE<l #Hd7E 74 g-of
vl xA 8]l 2-ofu] k-1-of A Bl o] LA o} A E 5}
EA9F TN o 2AIGS R4S A=
3tgen 29 Herl A=A gL opvjx of
Al fueidole] x £-54 S = oo o et
(2003} 2-olu|-ol N E RS = ouE o}
(219 oA £o|4d-& A Esigrt,

4 ¥

IR 28 E8 & HITACHI EPI-G2, Perkin-
Elmer 267 Grating &-& Perkin-Elmer 735-B
IR Spectrophotometer & A}-43}) KBr pellet &
el $A%H e F5dE eml g2 ek
2iv}, ‘H NMR Spectrometer = Varian HA-100
&£ Varian EM-360 £ A183lg e XS54
2 TMS & 43 chemical shift= dZte®
gl 9o}, singlet & s, doublet 2 d, multiplet
< m o2 veygic

2-0f| R LCI|AI-1-OLHILL=H| = (2-Ethylene-
dioxy-1-acenaphthenone) (11}2] &4, o}A)
1} 2 el 9] = (acenaphthenequinone) (10) 4.5g
(0.025mol), 15ml 2] Jl& Al 28 & =2 = 0.05¢g
4 p-EF9 &AL 300ml WAl sEtd &
&% F Dean-Stark trap-& €2 % o2 1147k
A3ttt ubg-F- Al 84 g 10% NaHCO,
£ 200m/ & FH AAITF W AFA & K.COq
2 &3tz dAE AAFFIg AAAS,
AFES F4 gFu v (Merk, Grade IS 4F
23t AL L] 2 39 column chromatogr-
aphy 3hej 2-oll @Al ¥ S -1-obAl bz 8l = (11)
€ 2239 wAl-4 felvlz EFE2 AR
A3t 3.82(68%TH) 4% ¥4 JPAAFE
At mp=101~102°: 2970, 2900, 1735(C=
O stetching), 1620, 1300, 1210, 1090, 1070,

1035, 1015, 800: ‘H NMR (CDCly) 4.2-4.7
(symmetrical multiplet, 4H, —O--CH,CH,—-0O
-), 7.5~8.1 (m, 6H, aromatic).

2-0|SRICI A -1-OMLLZEl= R4 (2-Eth-
ylenedioxy-1-acenaphthenone oxime) (12)2]
BY, 2~ $A-1-obd e = (11)
4.52g(0. 02mol} 3 1.53g(0.022mol) 4] 3}eo] =&
Aokl A4 & 20ml 9| I el LHsteq A
Lol A 14z zuksldcl wbgEe 500mi 9
2% 7heted 12417k HAjE F EE5E R
100mi 8] FrExien 239y, 253
£ 24 L 100mi 9 B2 5y AFEE ¥ K,CO
2 it el & AL FRed AAs
etS-2 AF e 2.94g(61%58)2 2-®
A FA -1-okA L ZE = 24 (12)€ 34 23
o2 ddrt, m.p=187~190° : IR 3280 % 3200
{broad, OH stretching) 3060, 2900, 1500, 1440,
1270, 1220, 1110, 1015, 965, 845, 800: ‘H
NMR(DMSO~dg) 4.4(br s 4H, —O—CH,CH;
—0—) 7.5~8.5(m, 6H, aromatic), 12.0 and
12.1(two s, 1H, =N-0OH).

2-0| R BIC||A[-1-0bMILF =B 51 0421 (2-Ethyl-
enedioxy-1-acenaphthenylamine) (2)2| B4,
#FYFulFate] =eto| = 1.14g(0. 03mol) &
500mi &} F<polE] 2o Y3 1g(0.0041mol) %}
2-of &l v] S-A) -1-obA 1} 8| =14 (12) & 7}t
o ARFERE 239 647 HFA
BHS-EA S W47 A L.1ml 9 &, 1.1m/ 9
15% NaOH £ =283 3.3m/ 9 & Aol =
7heta shbete] wkgg A sHch o Ao
d2 2AE 50ml Q) dezg AHstd AHL
B g Yt §shz K,LCOs 2 deig o, ol s
25 FEAA%NA 4L AFEL da-E=2
AARNA LUAZAE Az ] oH 2o
£33z KOs 2 248 o3 94 2344
A& 24 L AfoElzg vhA AA A5 0.42
g (45%r8€)9] FAAREE AL m.p=138~
138.5°% IR 3250(broad, NH, stretching), 1580,
1490, 1360, 1265, 1190, 1140, 1080, 1015, 970,
825, 780: ‘H NMR(CDCl;) 2.0(br.s. 2H, —
NHy), 4.2~4.4(m,4H, —OCH,CH,0-), 4.65
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(s, 1H) 7.4—7.8(m, 6H, aromatic).
N-(2-0IRIC| SA|-1-0bHI L} =E| ] ) 0L ML E O}
0| =(N-(2-Ethylenedioxy-1-acenaphthenyl)
acetamide) (13)2| &4, 2-¢j D3l &4 -1-9}
AvtzEidelnl (2) 1.28g(0.0056mol)e] 1 mé
o 24 FrE& 7Bl2 50°C E5%d 4 18
7b g sl e}, ubgdel £5 vt RYEL
22 AFA 2 dFH5 g 2HE WA
ol A AAHJAA 1.3g(86%8)9 N-(2-o)d 7
H §A -1-otA G ZH) ) oA Ecto] = (13)E 3
AARA o2 d4, m.p. =176~178% IR 3250
(NH stretching), 3075, 1645 (C=O stretching),
1570, 1310, 1150, 1140, 1040, 1025, 840, 800 :
IHNMR{(CDCl;) 1.95(s, 3H, acetyl), 3.9~4.3
(m, 4H, —OCH,CH,0-), 5.7(d, 1H, J=9.5Hz,
N—-CH), 6.2(br. d,1H, J=9.5Hz, —NH-),
7.3~7.9(m, 6H, aromatic).
Eg|HE-2oRHCISA-1-0tMiLb =R &
&2 2C (Trimethyl-2-ethylenedioxy-1-
acenaphthenyl ammonium iedide (14)2| 2t
-4, 2l "Al Y SA -1-okA v ERE  olRl(2),
0.5g(0. 0022mol) & 10m! w520l L3542 1g
9} NaCOs 9} 0.8mi 8] Wld 2 osd 7Hjt vhe
AAeRe AR AT FL FFEA
o}, wbeF 244 7heivh 0.5mle] M9 g Eg
ArE . S & qFAse Q& S
FEA72 AFES 2AE EREZF0E F
23l &3 T2 EL9L S 3547
2 FFEL 29 2 AT F BAE <F
AEez AZAFAZG, IR 2930, 2890, 1500,
1470, 1300, 1225, 1190, 1180, 1105, 1040,
950, 835, 790 : ‘H NMR(DMSO-d;) 3.2(S, 9H,
trimethylammonium), 3.8~4.6(m, 4H, —OCH;
CH,0-), 5.3 (s,1H, N-CH<), 7.8~8.1(m,
6H, aromatic).
2-0|| Rl IC| RA|-1-ObMILt = OF2I (2) 2] &
H & (deketalization) 3} Az, 2-of & alt] -4
“1-obAlhB] W okl (2), 0. 1g(0. 4dmmol) £ 100
mi 9] 2N~HCl 28] ¥ 60°2 7} 3t A 10
7k mubslg oy g g dejivtd gx
WHEERe] I, gBEeES EFAFA
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v, @AEA S GAFEE A g
A ZHe 248t E Al gk dojviA] eigke},
29 Wg=71% W3AA 2N HCl- o 5L4(10
:1), 2NHCI-THF(1:1), 24-26G:1), 5%
S44HTHF), && $F4-298 A3y oy
g Gt dojuka] gsket

N-(2-ol AU C| K A)-1-0b ML} =6l ' ) OFMIEO}
0EA3)2 EHARES, N-(2-oRyrL4
-1-o}A 3 B Q) o} A Eo}e] = (18), 0.5g(1.8m
mol) & 30m! o] viet&3} 15m! o Sz = 15m!
o] &4 EF4¢) ¥ 50°2 AlddEy =
W3tget, TLCR W3¢ A% Az M43
RS A se} 747 whgAA SAsAG, v
ZLR S WA T 30ml o] drelsE S
- Adste] @& zAE WAL EFE
doll A ABYE 0.172(41%T¢)9 2-o}4E
ofa] e~1-opAl vk 28] =(15) FY AP L I,
mp=162~163°, IR 3250(NH stretching), 2980,
1730(C=0 stretching), 1655, 1555, 1540, 1515,
1020, 830, 795; !H NMR(DMSO-ds) 2.1(s, 3
H, acetyl), 5.45(d,1H, N—CH<, J=8H2),
7.4~8.4(m, 6H, aromatic), 8.9(d, 1H, NH, J=
8Hz)

Eo|oS-2-0l| QL] SA|-1-0tH|LtZHIE  f
BLIE 22E(14)2| RS AR, =Zd9
“2- A A -1-ob U ZEId GRS 20
=(14), 0.1g¢ 8m/% 2N HCl &9 =&
2N HCl-o|gt&-(1: 1) $de &35t 2ol
A =ZukstA v 80°C 2 7Y mubdld k. 24 %
3ty doyA] gw wbgEde zog 3 5H
At

2-0|| S IC| FA-1-0tHILE =Bl =M (12) 2] &
HE S 2Hg, 2-of A o] &4 -1-otA V2 =8
4(12), 0.5g(2.1m mol) & 30m! =&t &5 15m!
9 ¥ 28z 15ml ¢ 2N-HCl £3&No] @
50°2 stgdtdA muse, TLC= wg&
43l uhgE FFAZ AT E Y4
g % 60ml 9 2N NaOH £ & 713w 423
FAE AE g AzAZT dgksed ¥
A A s 0.23901. 23m mol) 2] 2-keto-1-acen-
aphthenone oxime® 924 & LAl +5F
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58%, m.p=208~212°(%3), IR 3250(br. OH
stretching), 2900, 1735(C=O stretching), 1655
{C=N stretching), 1615, 1440, 1290, 1030,
1000, 875, 840, 790 : 'HNMR(DMSO-dg) 7.8~
8.8(m,6H, aromatic), 12.8(s,1H, =N—-OH).

2-2 2 P-1-0l WY C|KA|0HH] E8l = (2-Bromo
-1-ethylenedioxy acetophenone) (17)2| £,
2-8 2 2ol A £ =(16) 1.99g(10mmol), 3.10g
(30mmol) 9] Al¥ & T ¥ 2 0.058 9] p—&
FAEZAES 60ml 3 WAl 7}3le} &8 F
Dean-Stark trap & 472 % o8 15417 #F3}
Aot P23 as89L 5% NaHCO, €%
20mi gt 5 20ml B AH 2 A3 NaSO, 82 A
ZAAS, EHE FEAZ F dARE 23§
RAEE &2 AAAs 1.82g(75% T &)
o 2-u2g-1-d A X o EH =& AR
o}, mp=58° IR 1435, 1400, 1200, 1160; *H
NMR(CCl) 3.57(s,2H, —CHyBr), 3.60~4.37
{m, 4H, —OCH,CH,—0-), 7.30(m,5H, aro-
matic).

2-0HA| -1-O| B MIC| KA EBl = HAKE (2
-Amino-1-ethylenedioxyacetophenone hydr-
ochloride) (19)2} &4, 2-BR®-1-4|"3v)
LA olAEA=1AT), 1.228 (5mmol)s+ NaN,
1.63g(25mmol)-Z 10m! &) 2 =23¥ DMF o &3
T F 130°2 JHEsaA 2447 muskgch
g w2892 100ml 8] KCl T3} o
2 Q¥ NapSO 2 A&AZ, A9 £
dqe fulF AASG FF QYA E, 2-otvlxe
-1-o| 2l o] §-A ok B =(18) 2  ELEZ 0
ok 10% A2l Felz A, dS PHEE H
ol 42 AHA el 50ml e o8z fFof LA
ZAF 2 £94 0.76g(20mmol) 8| LiAIH,; & &
=4 Mt zukstg e, ALelA 14710
A Zukgl ¥ 4mi 9 3N-NaOH $448- 234
7tste] o #9| LiAlH, & #3A7 2 2stel st
Rt elsl 2 £94-2 10m/ o KCl £3589
o2 23 AAF NagSO, AZAZRS, 2A2A
7l del 288 21z HCl 7taE 7heke 4
AR 2-op] -1-o Al o S-AebA) E5l = (19) &
499 Ad ez sy dgid Fdslz

2 Ad g 3 AA 8o 0.462(48% 8)9) 2-
ote| e-1-o H & A oA Bl =g Y & IR
ok, m.p=231~233°(¥) : IR 3440, 2970,
1920, 1590, 1505; ‘H NMR(DMSO-d;), 3.13
(br,S,2H, methylene), 3,57~4.33(m, 4H,
—OCHCH,0—-), 7.33(s,5H, aromatic), 8.37
(br.s.3H, NH,).

2-010] =-1-0| AT KA O £ 3| = A (19)
of S AEt, 2-obv]|o-1-o W&l ) §A] o} A B
=949 (19 0.19g(1mmol)& 20mle] 2N-
HCl 8ol 22l ¥ 100°CE 7tdssdd 5
A7t mykdtler, J A4S g & 50ml o) F
2 3AHA7 F50ml 8 CHCl 2 $3344},
CHCl; £9 & NaSO, 2 A=A = £4& %
A Azt 2 FAE AL A agelE et
(A74 4] CHCly) = AHA 35l 118mg(0. 8mmol
80% )9 2-otv|xobd B =g Ay (2-am-
inoacetophenone hydrochloride) (22) & 9 gl t}s.
a2 2-ote] e-1-o F @l o &4 obAl 2 A =
A4 (19) 3B5mgE 4ml9) B-ofMEAQ: 1v/
v) £ &33td 100°CE 547 7tEd3d
S5 ARo] FAEIE ] 2-obw] oA EH
o2 A8 S A

Ciol@lotal e Z |Mee|$|=  Clofl ROFAISH(di-
methylaminoformaldehyde dimethylacetal)
(20) W ORMIREZ} QiR v oln| X F-%0l 3]
= oo oA E(20), 0.1m! € NMR sample
tube S0l CDCl-D;0 £33+ (0. 3mi~0.5
miel ¥z EE ¢ H 54 HNMR spectrum
<+ 34313, 7.9ppm ol el 3] =4t et
& #ASg

2-010] O EREIFIE CIHS O (2-am-
inoacetaldehyde dimethylacetal) (21)2| &0}
HSE €18, 2-olv]x ofA E g 3 =rrE o}
Alg (21) 0.5ml & 30ml ¢} CH,Cl: 9} 50mi 9
2N HCL o Fx A4 1AZEFE AH3}
A A4 F9 e, NaHCO; 715 8.4g & 7H ¥
Aol & vig CHLL 38 2233ieh 0.3 A=
HA 7ZYg 52 2 298 CDCL =2 ¥ A3
o] 'HNMR =¥ E# & 353 &% 9.4ppm of
&dl3] = G4t viebde] ARG,
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WA U =R

2~ v S -1-obAi 2e el (2 7
Agd A4 A 2l 4 FAA, <F
Fo] &(A~15} A-3 vIFAY Foll A8 F744] 7o
v A-2 wljFh Foll 8] FiA] 8)ot o] kA3t
of 2§ AAZY wdscls 29 23" T2
o o gAgs) wgFd v + de 4
2 Ee)F7h I & A-1 9 A-3)9) SN2 §
W 32 (A-2)9 i $5H% 2 T2 2 YA
EFet o3t Bobes] Sid 29 fEAQA
N-(2-d| E g A -1-otA vt 28| d) o}A Eo}
l=(13) 9 Ez|og-2-o) D v A -1-0} A}
EHYURYE 22 =()E YA o) E F
F=A 8 gAY L] 4 te4de: AE
stz s e BE 13 & 2o Al 8A)-1-
oAl Zeldolul (2) o F&24 FAHE A
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Scheme 2. Synthetic Routes for 2-Ethylenedioxy-1-
acenaphthenyl amine Derivatives.
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