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A Study on the Reactions of Diamines with 2,5-Dimethoxytetrahydrofuran and 1,3-Acetonedicarboxylic
Acid. Dai-il Jung*, Ju-hyun Song, Do-hun Lee, Yong-gyun Lee, Soon-kyu Choi, Yu-mi Park and Jung-tai
Hahn'. Department of Chemistry, Dong-A University, Busan, 604-714, Korea, 1Department of Beautycare,
Youngdong University, youngdong, 370-701, Korea — In order to synthesize novel anticonvulsants, we re-
searched that the reactions of diamines with 2,5-dimethoxytetrahydrofuran and 1,3-acetonedicarboxylic acid.
The reaction of ethylenediamine with 2,5-dimethoxytetrahydrofuran and 1,3-acetonedicarboxylic acid af-
forded 8-(2-pyrrol-1-yl-ethyl)-8-aza-bicyclo[3,2,1]octan-3-one (yield; 5.0%) and 1,2-di-(8-aza-bicyclo[3,2,1joctan-
3-onyl)ethane (yield; 17.0%). In case of 1,3-diaminopropane, 8-(3-pyrrol-1-yl-propyl)-8-aza-bicyclof3,2,1Joctan-
3-one (yield; 6.0%) and 1,3-di-(8-aza-bicyclo[3,2,1]Joctan-3-onyl)propane (yield ; 21.0%) were obtained. In case
of 1,8-diaminooctane, 8-(8-pyrrol-1-yl-octyl)-8-aza-bicyclo-[3,2,1]octan-3-one (yield; 2.6%) and 1,8-di-(8-aza-bi-
cyclo[3,2,1]octan-3-onyl)octane (yield ; 24.9%) were obtained. In diaminobenzene reactions, synthetic yields
of 8-aza-bicyclo-[3,2,1]octan-3-one- derivatives were higher than those of pyrrole derivatives because re-
actions were done under room temperature. The longer the carbon chain of diaminoalkane is, the more re-
active N atom is due to more electron donating effect, and the less steric hindrance around the carbon gave
the higher chemical yields. The reaction of p-phenylenediamine as a diaminobenzene with 2,5-dimethoxyte-
trahydrofuran and 1,3-acetonedicarboxylic acid produced p-dipyrrolylbenzene (yield; 4.0%), 8-(4-pyrrol-
1-yl-phenyl)-8-aza-bicyclo[3.2.1]octan-3-one (yield; 12.0%), and 1,4-di-(8-aza-bicyclo[3,2,1Joctan-3-onyl)ben-
zene (yield; 59.0%). In case of m-phenylenediamine, 8-(3-pyrrol-1-yl-phenyl)-8-aza-bicyclo[3.2.1joctan-3-one
(vield; 2.0%) and 1,3-di-(8-aza-bicyclo[3,2,1]octan-3-onyl)benzene (yield ; 28.0%) were obtained. But, syn-
thesis of 1,2-di-(8-aza-bicyclo]3,2,1]octan-3-onyl)benzene by treatment of o-phenylenediamine was not suc-
cessful, presumably due to the steric hindrance of 8-aza-bicyclo-[3,2,1]octan-3-one rings.
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RJ20]o1 &3] cycloheptanones AZAA L0 B-aza-
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# 4L Hol= 8-azabicyclo[3,2,1Joctan-3-one T+
B ot Aze ¥ H¥ g%Es FAstus ot
2 d79 Aee 923 2t(Scheme 1).

A B 723 5o]4< 717 8-aza-bicyclo[3,2,1]octan-
3-one A& 93), chakdk o}nl(diaminoatkane or diamino-
benzene)& 2,5-dimethoxytetrahydrofurans} 1,3-acetonedi-
carboxylic acid9} §H4 ¥H-8-A1A di-(8-aza-bicyclo[3,2,1]octan-
3-onyl)alkanes, di-(8-aza-bicyclo[3,2,1]octan-3-onyl)-benzenes,
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7] 0.25 mm) 9] precoated silica-gel B8 A}&3tH L A E
spot UV lamp$} visualizing agent (CH;COOH : Ethyl al-
cohol : HoSO; : Anisaldehyde=3:337:12:9, v/v/v/v ¥&
5 % NaOH : H;O : K;CO3: KMnO;=5:300:20:3, v/v/v/vV)
Z A A Fl8tH 01 column chromatography+= silica
gel 1000 (70-230 mesh, ASTM, Merck)3} silica gel 9385 (230
~410 mesh, E. Merck)& A}-3}H T}
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2,5-Dimethoxytetrahydrofuran¥} 1,3-acetonedicarboxylic
acido] °]3F ethylenediamine 12} ¥F-&

Aeold 2 AZA1Z 100 ml o] SupetEeha s
2,5-dimethoxytetrahydrofuran (6.6 g, 0.05 mol)3#} 1,3-aceto-
nedicarboxylic acid (5.84 g, 0.04 mol)z} Z7-4* 20 ml, 18
A HC 05 miE ¥ 3 3087 autel 3, 74 10 mlo) =
3l ethylenediamine 1 (1.2 g, 0.02 mol)}& ice-bath’} o) A
dropping funneld Al&3te] HA3| AHrlslgnh AoA
A4AZE T g F, TLCR w-g9 42 e geletm, ¥
3} NaHCO; €9 100 mlg Z3}stgich olm A7)e 14
= oysled 2842 oy Mol2=m, AL dichloro-
methane© 2 FZ3 3 27 & dichloromethaneZ=& T2
MgSO.2 AxAZ g AFHH 875 ol 43l 44
3] AAsT doizl AR flash column chromatog-
raphy (eluent ; CHxCly : n-Hexane : MeOH=10:10:1, v/v/v)
dtod Agk FEMO 191 8-(2-pyrrol-1-yl-ethyl)-8-aza- bi-
cyclo[3,21]octan-3-one 2 (0.218 g, yield ; 5.0%)3} 1,2-di-(8-
aza-bicyclo[3,2,1]octan-3-onyl)ethane 3 (0.93 g, vyield ;
17.0%)& EAch

8-(2-Pyrrol-1-yl-ethyl)-8-aza-bicyclo[3,2,1]octan-3-one 2 :
yield ; 5.0%. R ; 051 (TLC eluent ; CH,Cly: n-Hexane :
MeOH = 5:5:1, v/v/v). Mass (70 eV), m/z (rel. Int. %)

Scheme 1. Reaction scheme of the reactions of diamines with 2,5-dimethoxytetrahydrofuran and 1,3-acetonedicarboxylic acid.
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; 218(100), 205(39), 191(30), 152(36), 138(73), 94(48), 82(45),
68(40). 'H NMR (CDCls, 200 MHz) ; § 6.64(s, 2H), 6.12(s,
2H), 3.82~3.89(t, 2H), 3.54 (s, 2H), 2.52~2.69(dd, 4H),
2.21(s, 2H), 2.13~2.16(d, 2H), 1.56~159(d, 2H). °C NMR
(CDCl;, 50 MHz) ; & 210.09(1C), 120.39(2C), 107.70(2C),
58.45(2C), 50.06(1C), 49.54(1C), 47.10(2C), 29.11(2Q).

1,2-Di-(8-aza-bicyclo[3,2,1joctan-3-onyl)ethane 3 : yield ;
17.0%. mp ; 140 ~ 142T. Ry ; 0.25 (TLC eluent ; CH,Cl,
: n-Hexane : MeOH =5 :5:1, v/v/v). Mass (70 eV), m/z
(rel. Int. %) ; 276(2), 138(100), 96(13), 54(8). IR (v, KBr, en’)
; 3030, 2920, 2905, 1725 (C=0). 'H NMR (CDCls, 200 MHz)
; § 3.55(s, 4H), 2.77(s, 4H), 2.58 ~2.68(dd, 4H), 2.12~2.20(d,
4H), 1.99~204(m, 4H), 155~159(m, 4H). “C NMR
(CDCl;, 50 MHz) ; § 209.61(2C), 59.24(4C), 50.25(2C),
47.37(4C), 27.83(4C).

2,5-Dimethoxytetrahydrofuran® 1,3-acetonedicarboxylic
acide] 9] & 1,3-diaminopropane 49] uh-$-

Agd F AxAZ 100 ml o]+ FIupgEetAA
2,5-dimethoxytetrahydrofuran (6.6 g, 0.05 mol)#} 1,3-aceto-
nedicarboxylic acid (5.84 g, 0.04 mol)#} &< 20 ml, 1g]
3 HC 05 mi& 23 3087 awgk &, 1,3-diaminopro-
pane 4 (148 g, 0.02 mol)& ice-bath’}oll A dropping funnel
AHg-ste) A3 Hrtstgieh ARollA 27413 Tk wwk
&, TLCE uhg9 22 3lsta, 23 NaHCO; +&
100 mlz Z33tgt) o] &3+8-AL dichloromethane®
223 & 23§ dichloromethaneZ & AF 8 A F27]
o] g3t &H3) AAsIE. Lo HALE flash col-
umn chromatography (eluent ; EtOAc :n-Hexane = 3:1,
v/v) 3tef Zlgt Aol AR 8-(3-pyrrol-1-yl-propyl)-8-a-
za-bicyclo-[3,2,1]octan-3-one 5 (0.32 g, yield ; 6.0%)% 13-
di-(8-aza-bicyclo[3,2,1]octan-3-onyl)propane 6 (1.27 g, yield ;
21.0%)S 4t

8-(3-Pyrrol-1-yl-propyl)-8-aza-bicyclo[3,2,1]octan-3-one 5 :
yield ; 6.0%. R, ; 0.38 (TLC eluent ; EtOAc). Mass (70 eV),
m/z (rel. Int. %) ; 232(25.9), 175(8.3), 152(7 4), 138(22.2), 106
(13), 94 (13.9), 81(100), 68(7.4), 53(10.2). 'H NMR (CDCl;,
300 MHz) ; § 6.67~6.68(d, 2H), 6.14~6.15(t, 2H), 3.57(s,
2H), 2.74(s, 4H), 2.64~271(dd, 2H), 2.17~2.23(dd, 2H),
2.03~2.07(m, 2H), 1.78~1.87(m, 2H), 1.57~1.64(m, 2H). °C
NMR (CDCls, 125 MHz) ; § 210.33(1C), 121.01(2C), 108.41(2C),
59.07(2C), 47.94(2C), 47.42(1C), 47.32(1C), 30.36(1C), 28.26(2C).

1,3-Di-(8-aza-bicyclo[3,2,1]octan-3-onyl)propane 6 : yield
; 21.0%. Ry ; 0.1 (TLC eluent ; EtOAc).

Mass (70 eV), m/z (rel. Int. %) ; 290(10.3), 165(11.2),
152(20.6), 138(100), 122(44.9), 108(16.8), 96(224), 81(16.8),
68(15), 55(16.8). IR (v, KBr, cn™) ; 3035, 2920, 2909, 1723

g Hu 12 eo wlo

(C=0). '"H NMR (CDCls, 300 MHz) ; & 3.57(s, 4H), 2.74(s,
4H), 2.64~2.71(dd, 4H, ] = 10 Hz), 217~2.23(dd, 4H, | =
4 Hz), 2.03~2.07(m, 4H), 1.78~1.87(m, 2H), 1.57~1.64(m,
4H). °C NMR (CDCl;, 125 MHz) ; § 210.31(2C), 58.98(4C),
4851(2C), 47.63(4C), 28.85(1C), 28.25(4C).

2,5-Dimethoxytetrahydrofuran®} 1,3-acetonedicarboxylic
aciddl]l 93 1,8-diaminooctane 79] uH-$-

Ao Z A2AIZ 100 ml o7 FoutgEHLA
2,5-dimethoxytetrahydrofuran (6.6 g, 0.05 mol)# 1,3-aceto-
nedicarboxylic acid (5.84 g, 0.04 mol)Z} &4~ 20 ml, 1]
T HC 05 mlZ ¥x 3087 wwtst &, 55 10 mlo) =
8] 1,8-diaminooctane 7 (2.88 g, 0.02 mol)& ice-bath/g-ol A
dropping funnel& A}&-3ta] M3 H7pstdch Ao A
677417 F<t wHHE F, TLCR b9 92§ #dsta, &
5} NaHCO; -8 100 mi2 F3kaisich. ol 471 24
T AqHste FHFR o AojFi, o9 dichloro-
methane© 2 223 & 2213 dichloromethaneZ & A%
37 WIS o] &t 4A3 AAAG Lol HAE
flash column chromatography (eluent ; EtOAc : CHxCl, =
1:1, v/v) 3] 249 0il] 8-(8-pyrrol-1-yl-octyl)-8-aza-bi-
cyclo[3,2,1Joctan-3-one 8 (0.19 g, yield ; 2.6%) 1,8-di-(8-a-
za-bicyclo[3,2,1]octan-3-onyl)octane 9 (1.79 g, yield ; 24.9%)
& I

8-(8-Pyrrol-1-yl-octyl)-8-aza-bicyclo[3,2,1]Joctan-3-one 8 :
yield ; 2.6%. Ry ; 0.48 (TLC eluent ; EtOAc : CHCl, =1
1, v/v). Mass (70 eV), m/z (rel. Int. %) ; 302(47.7), 273
(14.7), 245(100), 138(98.2), 96(17.4), 80(44), 68(17.4), 55(18.3).
'H NMR (CDCls, 200 MHz) ; § 6.64(s, 2H), 6.12(s, 2H), 3.8
2~389(t, 2H), 3.54(s, 2H), 2.52~2.69(dd, 4H), 2.21(s, 2H),
2.13~2.16(d, 2H), 2.02(t, 2H), 1.75(t, 2H), 1.56~1.59(d, 2H),
125~131(d, 8H). °C NMR (CDCl, 50 MHz) ; &
210.09(1C), 130.82(2C), 120.39(2C), 58.45(2C), 50.06(1C),
49.54(1C), 47.10(2C), 31.49(1C), 29.35(1C), 28.95(1C), 27.83(2C),
27.37(1C), 26.65(1C).

1,8-Di-(8-aza-bicyclo[3,2,1]octan-3-onyljoctane 9 : yield ;
24.9%. R¢; 0.15 (TLC eluent ; EtOAc : CHxCl =1 : 1, v/v).
Mass (70 eV), m/z (rel. Int. %) ; 360(12.9), 303(100),
275(9.3), 245(7.4), 138(68.5), 96(13.8), 68(11.1), 55(12.9). IR (v,
KBr, cn’) ; 3035, 2925, 2910, 1726 (C=0). 'H NMR (CDCl,,
200 MHz) ; § 3.52(s, 4H), 2.67(d, 4H), 2.54(t, 4H), 2.15(d,
4H), 2.00(d, 4H), 1.53(d, 4H), 1.33(s, 12H). °C NMR (CDCls,
50 MHz) ; § 210.23(2C), 58.42(4C), 50.08(2C), 47.10(4C),
29.48(2C), 29.07(2C), 27.88(4C), 27.46(2C).

2,5-Dimethoxytetrahydrofuran®} 1,3-acetonedicarboxylic
acido] 9] & p-phenylenediamine 109} ¥H§
Ao & AFAIZ 250 ml o] F FIwtFESAA



2,5-dimethoxytetrahydrofuran (6.6 g, 0.05 mol)3} 1,3-aceto-
nedicarboxylic acid (5.84 g, 0.04 mol)3} {4 20 ml, 2g
X HC 05 mlE ¥ 3083 okt &, 27410 mld] =
81 p-phenylenediamine 10 (2.16 g, 0.02 mol)&- ice-bath/}o)
A dropping funnel-$ A}&-8ka] 23] 27)etgh Ao
X 2A42F B9 wErd 3, TLCE ¥h8-9-9 74 S delsla
%3} NaHCO; 484 500 miz F3sigh ol A7is 2
Az qHste SHSE oy QojFa, o2 dichloro-
methane 0 2 %% & 2|3l dichloromethane=g %2
3 SRS ol&sto &3] AAGAT oW FAES
n-hexane®} dichloromethane® A A A7l & A7 A=
A %9 dichloromethaned] =¢ ¥, flash column chroma-
tography (eluent ; EtOAc : n-Hexane =3 : 1, v/v) 3}
& Zale) 1)) p-dipyrrolylbenzene 11 (0.166 g, yield ;
4.0%)3  8-(d-pyrrol-1-yl-phenyl)-8-aza-bicyclo[3.2.1Joctan-3-
one 12 (0.638 g, yield ; 12.0%)%} 14-di-(8—aza-bicyclo[3 2,1}
octan-3-onyl)benzene 13 (3.83 g, yield ; 59.0%)S I
p-Dipyrrolylbenzene 11 : yield ; 4.0%. mp ; 213 ~ 2147C.
R¢ ; 048 (TLC eluent ; n-Hexane : EtOAc : CHxClb = 2 : 1
: 1, v/v/v). Mass (70 eV), m/z (rel. Int. %) ; 208(100),
180(32), 152(7.2), 115(11.5), 28(36.1). 'H NMR (CDCls, 200
MHz) ; § 7.36(m, 4H), 6.89~6.96(m, 4H), 6.17~6.22(t, 4H).
8-(4-Pyrrol-1-yl-phenyl)-8-aza-bicyclo[3.2.1]Joctan-3-one 12
s yield ; 12%. mp ; 230~2317C.
R ; 0.35 (TLC eluent ; n-Hexane : EtOAc : CH)Cl, = 2
1:1, v/v/v). Mass (70 eV), m/z (rel. Int. %) ; 266(100),
209(93.1), 169(32), 142(25), 115(38.2), 68(57.4). 'H NMR
(CDCls, 200 MHz) ; & 7.31~7.35(m, 2H), 6,90~7.01(m, 4H),
6.30~6.33(t, 2H), 4.50(s, 2H), 2.66~276(dd, 2H), 218~
2.37(m, 4H), 1.80~1.87(m, 2H).
1,4-Di-(8-aza-bicyclo[3,2,1]octan-3-onyl)benzene 13 : yield;
59.0%. mp ; 246~247TC. Rt ; 045 (TLC eluent; EtOAc).
Mass (70 eV), m/z (rel. Int. %), 324(100), 267(58.3),
214(27.8), 117(13.9), 68(14.8). IR (v, KBr, cn™) ; 3037, 2923,
1730 (C=0), 1590. 'H NMR (CDCls, 300 MHz) ; § 6.31~
7.44(m, 4H), 449(s, 4H), 2.67~2.73(d, 4H, | = 10 Hz), 226
~2.36(d, 4H, | = 3 Hz), 216~2.19(d, 4H), 1.77~1.87(d,
4H). "C NMR (CDCl;, 125 MHz) ; § 208.93(2C), 138.05(2C),
117.18(4C), 55.08~55.35(4C), 45.76(4C), 29.20(4C).

25-Dimethoxytetrahydrofuran®} 1,3-acetonedicarboxylic
acide]] o] @ m-phenylenediamine 149] 4%

ALoA Z AxAIZ 250 ml o] F FEugEE2A
2,5-dimethoxytetrahydrofuran (6.6 g, 0.05 mol)¥} 1,3-aceto-
nedicarboxylic acid (5.84 g, 0.04 mol)#} FF4 20 ml, 22
1 HC 05 mlE Y31 3027 wukgh &, 3574 10 mlo] ¥

¢l m-phenylenediamine 14 (2.16 g, 0.02 mol)2- ice-bath/g-of
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A dropping funnel2- A} g-3ted HA 3 #H7le gt AL
A 312 B9 wake §, TLCZ w9 9732 Bals,
28 NaHCO; 428 500 m(Z F3lstdct. ol AJ7le 1
Ae sty FH5Z gl o5, o9& dichloro-
methane 0.8 F&3 & 53 dichloromethaneZ& A3
g7 29712 o gahe] 93 AT BolA Al
flash column chromatography (eluent ; EtOAc : n-Hexane
=1:5 v/v) 3 €& FEAY 1A 8-(3-pyrrol-1-yl-
phenyl)-8-aza-bicyclo[3.2.1]Joctan-3-one 15 (0.081 g, yield ;
2.0%)x} 13—di-(8-aza—bicyclo[3 2,1]octan-3-onyl)benzene 16
(183 g, yield ; 28.0%)5 4
-(3-pyrrol-1-yl-phenyl)—S-aza~b1cyclo[3.2.1]octan-3-one 15
:yield ; 2.0%. mp ; 163 ~ 164C. R ; 0.69 (TLC eluent ;
EtOAc : n-Hexane = 1 : 2, v/v). Mass (70 eV), m/z (rel.
Int. %) ; 266(100), 209(92.7), 169(29.5), 142(22.3), 115(47),
68(58). '"H NMR (CDCls, 200 MHz) ; & 7.38~7.45(m, 2H),
7.15~7.27(m, 4H), 6.32~6.36(t, 2H), 4.49(s, 4H), 272~
2.79(d, 4H), 2.30~237(d, 4H), 217~221(d, 4H), 1.78~
1.83(d, 4H).
1,3-Di-(8-aza-bicyclo[3,2,1]octan-3-onyl)benzene 16 : yield
; 28.0%. mp ; 176 ~ 178T. R¢; 041 (TLC eluent ; EtOAc
: n-Hexane = 1 : 2, v/v). Mass (70 eV), m/z (rel. Int. %)
; 324(100), 281(21.3), 267(51.9), 225(14.8), 209(51.9), 143(15.7),
117(16.7), 68(15.7). IR (v, KBr, cn™) ; 3040, 2920, 1728 (C=0),
1595. 'H NMR (CDCl;, 300 MHz) ; § 7.19~7.29(m, 4H),
449(s, 4H), 2.70~277(d, 4H), 229~234(d, 4H), 217~
2.20(d, 4H), 1.78~1.83(d, 4H). °C NMR (CDCl;, 125 MHz)
; 6 208.69(2C), 147.06(2C), 131.54(1C), 106.17(2C), 101.79(1C),
54.90(4C), 46.11(4C), 29.16(4C).

2,5-Dimethoxytetrahydrofurans} 1,3-acetonedicarboxylic
acide]] 9] 8l o-phenylenediamine 179] W3-

A&oA 2 Az 250 ml o] FauteEEEta
2,5-dimethoxytetrahydrofuran (6.6 g, 0.05 mol)=} 1,3-aceto-
nedicarboxylic acid (5.84 g, 0.04 mol)3} #5754 20 ml, 1]
I HCl 05 mlE YW1 3087 wikgh &, 2854 10 mlof] =
Q1 o-phenylenediamine 17 (216 g, 0.02 mol)-& ice-bath4+ol]
A dropping funnel& AL&3sted A3 Hobedoh H7bo)
9EE FT30R AL wuks 3 oS A& ASA]7HA
TLC9 GC-MASSZ #9l& s}y ovt 1,2-di-(8-aza-bicy-
clo[3,21]octan-3-onyl)benzene 18 = &2 vt vleld 8 ¢

o gl wge WA Y%
21 9 @

8-Aza-bicyclo[3,2,1]octan-3-one 3T EE

At}

i
kg
M,

flo
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A EAZ o}F LAUFEH FeHHo R vff Fri2E
ATHAZ FEF o] HIo) 159 FHN, IAH TE2E
A o83 e Ayt @) IPHL U

B Apdde 4284 2 724 So]de 7H 8-aza-
bicyclo[3,2,1Joctan-3-one 43 & 913}, diaminoalkane-g 2,5-
dimethoxytetrahydrofuran, 283 1,3-acetonedicarboxylic
acid 3 w3SAA di-(8-aza-bicyclo[3,2,1]octan-3-onyl)alka-
nes, di-(8-aza-bicyclo[3,2,1]octan-3-onyl)benzens, &1 1

59 fEAE FHaAT.
8+ 48l alkane derivatives®] 722 Fig. 10 et I, &
A3} benzene derivatives®) F%E Fig. 20 E 3 STh
T3 A" AAHEY AYAE Table 1o HEFA ST
o]} z+o] 1,3-acetonedicarboxylic acid EA}3}9] amine
3} 2,5-dimethoxytetrahydrofuran®} ] 420+ o] whg2 5
MAEZ  di-(8-aza-bicyclo[3,2,1]octan-3-onyl)alkanes 9} - di-

(8-aza-bicyclo[3,2,1]octan-3-onyl)benzenest F-44/d=< N-

O,
RN A\ X
© o W Q
N N
(,HZC‘HZ CHZC‘HZ CHZCHZCHZ CHZCHZCHZ (CHz)s (CHZ)S
N N N
2 0 3 (] 5 (o]
Fig. 1. Structure of synthesized alkane derivatives.
O\ O\
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‘\ I;
\ \}
Y 0]
1 16 18
Fig. 2. Structure of synthesized benzene derivatives.
Table 1. Physical data of synthesized products
Starting Meterial Product Reaction time(h) Melting point(C) Yield (%)
2 - 5.0
! 3 A 140~142 17.0
5 Liq. 6.0
4 6 27 Lig. 210
8 Lig. 26
7 9 67 Lig. 249
11 213~214 4.0
10 12 22 230~231 120
13 246~247 59.0
15 - 20
u 16 3 176~178 28.0
17 18 - - -

Tsolated yield.



X 2E pyrrolylalkanes9} N-X1&¥ phenylpyiroles7} 34
¥o] At} 8-aza-bicyclo[3,2,1]octan-3-one} pyrrole 4 2]
7b %k Whg mechanism$ Fig. 37} Fig. 49] A&slgt).
A Adge F &S v ng o 8-aza-bicyclo[3,2,1]octan-
3-one A9 FAL A2dX AA sl sd, 1,3-ace-
tonedicarboxylic acid7} %7+ pg} 2o] EA|ste] F7H4 b
o ¥h3-& = SlE AT 04 b Bosyl oz A7t
thFig. 3). 2y 7h28F AAE wWE 13-acetonedi-
carboxylic acid7} #3714 -g— A Zaln o Al o
2 {33t FHA bE ¥4 H wiz
A7 FHHATT B 5 dthFig. 4).
5 Scheme 2& A HEY 13-acetonedicarboxylic acid
7b AF &5 (c-HCl, HO)o] A COp7} obke Z7 o o5

F4 8k pyrrole

[}
¢)
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Table 10| 4 UEhd datad}h o] & A7 A&o|A &
YA 771 pyrrole FEARUhE 8-aza-bicyclo[3,2,1]octan-
3one =AY F4ol 4 FEsite 28E 2L 5 U
S, diaminoalkanes(l, 4, 7)¢] §h&-o| A= g4 chaino] Zo]
A5E Ndad #4215 ¢ & dojFug o] ¢ itﬁ
g steric effect’™ #H7] w0l YA E9] yield7} o] &

% 4 9loh. Diaminobenzenes(10, 14, 17)9] uh3- ]HT:
8-aza-bicyclo[3,2,1]octan-3-one ringES- ] steric hindrance] ¢
Foz p- A BHEY] yield7t m- 4X19] B4 Z9)] yield R
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Fig. 3. Plausible mechanism for synthesis of 8-aza-bicyclo[3,2,1Joctan-3-one.
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Fig. 4. Plausible mechanism for synthesis of pyrrole.
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oo g1, 0- $A9 AeE w30 A JYHA gkt
2 9o

£ ATE 53 & A 48 Bol= 8azabicyclof3,21]octan-
3-one 7Z2& EAR o A 2 F2H Fol4d& 7}
7l 8-aza-bicyclo(3,2,1Joctan-3-one 3}3H&-& FAStLAL ot
. 2

trahydrofuran® 1,3-acetonedicarboxylic acidg& ¥Hg-A]#

=oM< ethylenediamine 18 2,5-dimethoxyte-

8-(2-pyrrol-1-yl-ethyl)-8-aza-bicyclo]3,2,1Joctan-3-one 2 (yield ;
5.0%)¢} 1,2-di-(8-aza-bicyclo-[3,2,1]octan-3-onyl)ethane 3 (yield
; 170%)& 4319t 1,3-diaminopropane 48] 7-%df =,
8-(3-pyrrol-1-yl-propyl)-8-aza-bicyclo[3,2,1Joctan-3-one 5 (yield
; 6.0%)9+ 1,3-di-(8-aza-bicyclo-[3,2,1]octan-3-onyl)propane 6
(yield ; 21.0%)%, 18}3 1.8-diaminooctane 72 790l &
8-(8-pyrrol-1-yl-octyl)-8-aza-bicyclo[3,2,1]octan-3-one 8 (yield ;
2.6%)%} 1,8-di-(8-aza-bicyclo-[3,2,1]octan-3-onyl)octane 9 (yield
; 249%)8 $A4E 4 93lt). Diaminoalkanes (1, 4, 7)¢} 8t
TAA BR ALl wh3-& JYAZ 7] pyrrole frE=A|
B 8-aza-bicyclo[3,2,1]octan-3-one F-E 4 9] FAo] B}
freEld 2348 Yo 221 g4 chainol 445 N ¢
Ao AAE & dolFo] Grdo] B RO i steric ef-
fect®= 27| WFo AAE9] yield7} ¢ ¢}t Diamino-
benzene(10, 14) 4| diaminoalkane®} ¥r3-3} 7o p-phe-
nylenediamine 10& 2,5-dimethoxytetrahydrofuran, 12]1
1,3-acetonedicarboxylic acidi} WH§-AlA  p-dipyrrolylben-
zene 11 (yield ; 4.0%), 8-{4-pyrrol-1-yl-phenyl)-8-aza-bicy-
clo[3.2.1]octan-3-one 12 (yield ; 12.0%), 14-di-(8-aza-bicy-
clo[3,2,1]Joctan-3-onyl)-benzene 13 (yield ; 59.0%)-% 433}
{2, m-phenylenediamine 14 & 3% & 8-(3-pyrrol-1-yl-
phenyl)-8-aza-bicyclo[3.2.1]octan-3-one 15 (yield ; 2.0%)<}
1,3-di-(8-aza-bicyclo|3,2,1]octan-3-onyl)-benzene 16 (yield ;
280%)S ¥4 4 Ao, 28y o-phenylenediamine 17
o] ZAgdl¢ 8-aza-bicyclo[3,2,1]octan-3-one ringE 9] steric
hindrance®] Q&) 23] 1,3-di«(8-aza-bicyclo[3,2,1}-octan-
3-onyl)benzene& A=A ghotch
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