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2 ok ExeAe] oA A A|AE FEE o] RE 4 9l o-[4-(2-cyanomethylquinolyl)-6- chloropyrimidine-
5-yl]-w~(4,6-dichloropyrimidine-5-yl)alkanes®] BF-chelate 2}§E5-2 a-[4-(2-cyanomethylquinolyl)-6-chloropyrimidine-
5-yl]-w-(4,6-dichloropyrimidine-5-yl)alkanes] H-chelate 2}3}E-E-3} boron trifluoride etherateol] 2] 8] A =<}
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AES AAAE A2 A ek =0 72 R e AT

FMl0{: BF-Z4#°]E, Donor-acceptor chromophore, a, w-Bis(4,6-dichloropyrimidine-5-yl)alkane 2}3&-5

ABSTRACT. o-4-(2-cyanomethylquinolyl)-6-chloropyrimidine-5-yl]-w-(4,6-dichloropyrimidine-5-yl)alkanes  contain-
ing BF>-chelate as the frame of “intramolecular energy transfer” system have been synthesized from H-chelate of o-[4-
(2-cyanomethylquinolyl)-6-chloropyrimidine-5-yl]-m-(4,6-dichloropyrimidine-5-yl)alkanes and boron trifluoride ether-
ate. These H-chelates were prepared by the electrophilic substitution of 2-cyanomethylquinoline with eletrophiles such
as oL,m-bis(4,6-dichloropyrimidine-5-yl)alkanes. The structures of the compounds have been studied by spectral methods.
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BF-Chelate’} 333 a-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-3-yI]-o-(4.6-dichloropyrimidine-3-yl)alkanes2] g 157
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Az 2832 n=23.561080 75l 2719
cyanomethylquinolinee] X2 A 2_IE(8")e} 170
2] cyanomethylquinolinge] X2kl W]t A 251E-(8)2]
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Ethyl-alkanes-o,o” 0,00 -tetracarboxylate(3)2] &
IRFEQ) FIES AR 3fe] FA A
A E 3R_HES ksl oste] el of
o 7H} T2 =M HHEQG)Ee] welE AT
ethyl-butane-1,1" 4.4 -tetracarboxylate:= ethylenchloride 2}
diethylmalonate® ¥H-&-A171 A3 10%2] $5&52 &
A=) 5}. 'H NMR(CDCL): 84.16(q, 7.0, 8H, 40CHCF),
3.30(t, 7.0, 2H, CH(CH,).CH), 2.86(m, 4H, CH(CH,),CH),
1.21(t, /=7.0, 12H, 40CH,CHj).
ethyl-pentane-1,1°,5,5 tetracarboxylate=  1,3-dibromopropane
4 diethylmalonate® ¥H&-A1Z1 A3 31%°] +5E2
g3 = 90tk 'H NMR(CDCL): 84.16(q. J=7.0, 8H.
40CH,CHs), 3.29(t, J=7.0, 2H, CH(CH,);CH), 2.84(m,
6H, CH(CHL):CH), 1.20(t, J=7.0, 12H, 40CH,CH).
ethyl-heptane-1,1°,7.7-tetracarboxylate=  1,5-dibromo-
pentane3} diethylmalonate3 WH&-A|1Z1 A3} 68%2] 4=
E52 P48 'H NMR(CDCL): §4.15(q, J=7.0,
8H, 40CH,CHs), 3.31(t, J=7.0, 2H, CH(CH,):CH), 2.83(m,
10H, CH(CH,)sCH), 1.20(t, J=7.0, 12H, 40CH,CHj).
ethyl-octane-1,1°,8,8-tetracarboxylates= 1,6-dibromo-
hexane3} diethylmalonateE WH5-A171 A3} 96%°] 4=
EE% A9 'H NMR(CDCL): § .16(q, J=7.0,
8H, 40CH,CH:), 3.29(t, =7.0, 2H, CH(CH,)(CH), 2.84(m,
12H, CH(CHy)CH), 1.21(t, J=7.0, 12H, 40CH,CHs).
ethyl-dodecane-1,17,12,12’-tetracarboxylate:= 1,10-dibromo-
decane?} diethylmalonateS WH-A17] A3} 87%2] 4=
5532 FAFLAY. 'H NMR(CDCL): §4.15(q, J=7.0,
8H, 40CH,CH), 3.28(t, J=7.0, 2H, CH(CH,),iCH), 2.84(m,
20H, CH(CHy),CH), 1.21(t, J=7.0, 12H, 40CH,CH).
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ol IFEEE olv] &R WHEH £ A7
o) 2ol sfaldl A 9 4 Qgdeh o 5
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1,2-Bis(4,6-dichloropyrimidine-5-yl)ethane 2| £,
ethyl-butane-1,1°,4,4 ~tetracarboxylate(10.4 g, 0.03 mol)2}

formamidineacetate(5.21g, 0.05 mol)E vk A A 1,2

bis(4,6-dihydroxypyrimidine-3-yl)ethaneS- 143 3F o}

POCLE a3t wheAIzle A e A3 2vED

o2 Balslodch 52 34 g(35%); mp 248.0~250.0;

MS(70eV): m/z(%) 328(M+4, 40), 330(M+2, 77), 324(M",

65), 288(47), 254(52),162(100); 1H NMR(CDCl):

38.66(s, 2H, pyrimidine), 3.27(br, s, 4H, C;H,).
1,3-Bis(4,6-dichloropyrimidine-5-yl)propane 2| £,
ethyl-pentane-1,1°,5,5’-tetracarboxylate(10.8 g, 0.03 mol)

2} formamidineacetate(5.21 g, 0.05 mol)Z ¥H-A|A 1,3-

bis(4,6-dihydroxtpyrimidine-5-yl)propane-& &4 3t o}

& POCLE 43 WhaA3io e I =vtE

T 2 Belalednt. 52 6.6 g(65%); mp 123.0~125.0;

MS(70eV): m/z(%) 342(M+4, 30), 340(M+2, 58), 338(M",

48), 302(35) 267(42), 176(100), 162(77); 1H NMR(CDCl):

88.60(s, 2H, pyrimidine), 2.99(t, I=7.0, 4H, -CH,CH,CH>-),

1.94(m, 2H, -CH;CH,CH,-).
1,5-Bis(4,6-dichloropyrimidine-5-yl)pentane 2| 4.
ethyl-heptane-1,1°,7,7 -tetracarboxylate(11.6 g, 0.03 mol)

¢} formamidineacetate(5.21 g, 0.05 mol)E HHSA|A

1,5-bis(4,6-dihydroxypyrimidine-5-yl)pentaneS 344 8k
tHr POCLE 43 ibgAIZI e A &2 a2}

Ea vz Belslvl 55 4.6 g(42%); mp 156.0~

158.0°C; MS(70eV): m/z(%) 370(M+4, 28), 338(M+2,

55), 366(M", 45), 330(31), 295(53), 190(100) 176(68),

162(40); 'H NMR(CDCL): 88.60(s, 2H, pyrimidine), 2.89

(t /570, 4H, -CH)CH,):CHx-), 1.94(m, 6H, -CHy(CH,);CH,-).
1,6-Bis(4,6-dichloropyrimidine-5-yl)hexane 2| &,
ethyl-octane-1,1,8,8-tetracarboxylate(12.0 g, 0.03 mol)

¢} formamidineacetate(5.21g, 0.05mol)S- HH-A] 7 1,6-

bis(4,6-dihydroxypyrimidine-3-yl)hexaneS 344 3+ ol

POCLE 943 RSAIZI T A AF2vED

o2 Be]sld et 53 5.0g(44%); mp 113.0~115.0°C;

MS(70eV): m/z(%) 384(M+4, 24), 382(M+2, 48), 380(M",

40), 344(38), 309(59), 218(32), 204(29), 176(100), 162(22);

'H NMR(CDCl): §8.58(s, 2H, pyrimidine), 2.84(t, J=7.0,

4H, -CH,(CH,),CH,-), 1.52(m, 8H, -CHx(CH,),CH.-).
1,10-Bis(4,6-dichloropyrimidine-5-yl)decane 2| A,
ethyl-dodecane-1,1,12,12-tetracarboxylate(13.8 g, 0.03 mol)

rlo

¢} formamidineacetate(5.21 g, 0.05 mol)E HHA] A
1,10-bis(4,6-dihydroxypyrimidine-53-yl)decaneS 3}/ 3t
o POCLE &3} WhgAI A o A EL #=a 20}
Eeljm) 2 Relsledeh S52k: 47 o(36%): mp 67.0-69.0°C:
MS(706V): m/z(%) 440(MH+4, 20), 438(MH+2, 41), 436(M",
34), 400(45), 363(36), 274(54), 260(28), 246(31), 218(38).
162(100); "H NMR(CDCL): 58.56(s, 2H, pyrimidine), 2.83
(t J=7.0, 4H, -CH{(CH:CHy-), 150(m, 16H, -CHyCH)CHy ).

o-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-
5-yl|-w~(4,6-dichloropyrimidine-5-yl)alkanes(8)2| &4
o] E M A T =T & ATARE el anE
W e s AT 4 AT e £ A
M A g e A duE A e vdA
33tEo] Al AAE 9l mE AaEntED
o] 5 AHE-ste] g o] ALOYFA )2t CH:CN
= ARk v A BdtE o] A SErt wE ez 4]
A E2Ed et olEg e E g A3Es
< FAsAe
1-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-
5-y1]-2-(4,6-dichloropyrimidine-5-yl)ethane(8a)2| EHA.
1,2-bis(4,6-dichloropyrimidine-5-yl)ethane(3.25 g,
0.01 mol)3} 2-cyanomethylquinoline(2.0 g, 12 mmol)<
30°Cell A 3A]7Et REAIH T A" AA >
FznalE T3] S AMEe] sl 5 3.79(81%):
mp 218.0~220.0 °C; MS(70 eV): m/z(%) 460(M+4, 9),
458(M+2, 30), 456(M", 31), 293(100), 267(70), 127(47);
'H NMR(CDCly): 816.34(br, s, 1H, NH), 8.62(s, 1H, 6-
chloropyrimidine), 8.52(s, 1H, 4,6-dichloropyrimidine),
7.94(d. /9.4, 1H, H4, quinoline), 7.68(d, J=9.4, 1H, H3,
quinoline), 7.68(m, 2H, HS, H7, quinoline), 7.53(d, /8.2,
1H, H8, quinoline), 7.41(t, J/=8.2, 1H, H6, quinoline),
3.87(t, J/=7.0. 2H, CH»), 3.41(t, /=7.0, 2H, CH,); UV-
Vis(CHCL): Ama(£)=436(32739).
1-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-5-
yl]-3<4,6-dichloropyrimidine-5-yhpropane(8bR| £,
1,3-bis(4,6-dichloropyrimidine-5-yl)propane(3.38 g,
0.01 mol)3} 2-cyanomethylquinoline(2.0 g, 12 mmol)<
30CelA] 3AIZEE<E vHEAI T A Y AA> =
ZutE o3& AM-sle] Bl sl 5 3.7¢(79%);
mp 214.0~216.0 °C; MS(70 eV): m/z(%) 473(M+4, 12),
471(M+2, 41), 469(M", 42), 307(54), 293(100), 267(35),
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141(30), 127(34); 'H NMR(CDCls): §16.91(br, s, 1H,
NH), 8.63(s, 1H, 6-chloropyrimidine), 8.63(s, 1H, 4,6-
dichloropyrimidine), 7.90(d, /=9.4, 1H, H4, quinoline),
7.66(d, J=9.4, 1H, H3. quinoline), 7.65(m, 2H, H5, H7,
quinoline), 7.50(d, J=8.2, 1H, H8, quinoline), 7.39(t, /8.2,
1H, H6, quinoline), 3.39(t, J=7.0, 2H, -CH,CH,CH,-),
3.12(t, /<70, 2H, -CH,CH,CH;-), 2.1(m, 2H, -CH,CH,CH,-);
UV-Vis(CHCL): Ama(€)=436(32000).
1-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-5-
yl]-5-(4,6-dichloropyrimidine-5-yl)pentane(8c)2| &M,
1,5-bis(4,6-dichloropyrimidine-5-yl)pentane(3.66 g,
0.01 mol)3} 2-cyanomethylquinoline(2.0 g, 12 mmol)S-
30°CellA] 4X 7T WA F T A A > =
LT 7 35 AREEte] el BTk 55 3.0 2(61%):
mp 193.0~195.0 °C; MS(70 eV): m/z(%) 502(M+4, 10),
500(M+2, 36), 498(M", 38), 307(25), 293(100), 267(53),
192(42), 127(50); '"H NMR(CDCl;): $16.47(br, s, 1H, NH),
8.62(s, 1H, 6-chloropyrimidine), 8.5Xs, 1H, 4.6-dichloropyrimidine),
7.89(d, J=9.4, 1H, H4, quinoline), 7.67(d, J=9.4, 1H, H3,
quinoline), 7.64(m, 2H, HS, H7, quinoline), 7.49(d, J/=8.2,
1H, H8, quinoline), 7.38(t, /=8.2, 1H, H6, quinoline), 3.26
(t, /=7.0, 2H, -CHy(CH,);:CH>-), 2.91(t, /=7.0, 2H, -CH,
(CHy);CHx-), 1.8(m, 6H, -CHx(CH,);CH,-); UV-Vis(CHCL):
Amax(€)=436(32759).
1-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-5-
yI]-6-(4,6-dichloropyrimidine-5-yDhexane(8dR| £,
1,6-bis(4,6-dichloropyrimidine-5-yl)hexane(3.80 g,
0.01 mol)3} 2-cyanomethylquinoline(2.0 g, 12 mmol)S-
30°CellA] 3AIZEEE WAl Y A
2z E2 9 S el s S5
3.0 g(60%); mp 173.0~175.0 °C; MS(70 eV): m/z(%) 516
(M+4, 15), 514(M+2, 52), 512(M", 54), 321(36), 293(100),
267(47), 169(30), 127(32); 'H NMR(CDCls): 816.48(br,
s, 1H, NH), 8.62(s, 1H, 6-chloropyrimidine), 8.59(s, 1H,
4.6-dichloropyrimidine), 7.89(d, /=9.4, 1H, H4, quinoline),
7.66(d, J=9.4, 1H, H3, quinoline), 7.64(m, 2H, HS5, H7,
quinoline), 7.49(d, /=82, 1H, H8, quinoline), 7.38(t, /=8.2,
1H, H6, quinoline), 3.24(t, /=7.0, 2H, -CH,(CH,):CH.-),
2.88(t, J=7.0, 2H, -CHy(CH,)sCH:-), 1.68(m, 8H, -CH,
(CH,)4CHy-); UV-Vis(CHCL): hunu(£)=437(32888).
1-|4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-5-
yl|-10-(4,6-dichloropyrimidine-5-yl)decane(8e)2| &M,
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1,10-bis(4,6-dichloropyrimidine-5-yl)decane(4.36 g,
0.01 mol)3} 2-cyanomethylquinoline(2.0 g, 12 mmol)<
30°ColA 3A1Zg <t REEAIZI. A E A2 A=
nLE T2 3] & ARS-Sle] Relalsdvl 53 2.5 g(43%);
mp 131.0~133.0 °C; MS(70 eV): m/z(%) 572(M+4, 12),
570(M+2, 40), 568(M*, 41), 307(27), 293(100), 267(53),
141(34), 127(39); 'H NMR(CDCls): §16.46(br, s, 1H,
NH), 8.61(s, 1H, 6-chloropyrimidine), 8.59(s, 1H, 4,6-
dichloropyrimidine), 7.88(d, J=9.4, 1H, H4, quinoline),
7.68(d, J=9.4, 1H, H3, quinoline), 7.64(m, 2H, HS, H7,
quinoline), 7.48(d, /=82, 1H, H8, quinoline), 7.37(t, J=8.2,
IH, H6, quinoline), 3.22(t, J=7.0, 2H, -CHx(CH,)sCH2-),
2.86(t, /=7.0, 2H, -CH,(CH,)sCH,-), 1.59(m, 16H, -CH,
(CHz)sCH>-); UV-Vis(CHCL): Ama(€)=437(32514).

BF;-chelate SIEHEE(9)2] &M

FABORE £ AR £FS AT se] FA
St

1-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-
5-yl-2{4,6-dichloropyrimidine-5-yl)ethane2| BF2-chelate
StetE9a)2 4.

1-[4~(2-cyanomethylquinolyl)-6-chloropyrimidine-5-yl|-
2-(4,6-dichloropyrimidine-5-yl)ethane(2.7 g, 6.0 mmol)>4}
boron trifluoride diethyl etherate(2.6 g, 18 mmol)= 120 °C
A 1A 7HE<t uEgAIFEE A€ Z A2 methanol
=} diethyl etherZ- R o] AZA AT 55k 2.6 2(86%);
mp 277.0~279.0 °C; MS(70 eV): m/z2(%) 507(M+4, 3),
505(M+2, 10), 503(M", 12), 342(61), 106(96), 91(100);
'H NMR(CDCly): 88.66(s, 1H, 6-chloropyrimidine), 8.64(s,
1H, 4,6-dichloropyrimidine), 8.60(br, 1H, HS8, quinoline),
8.26(d, J=9.4, 1H, H4, quinoline), 8.01(d, /=9.4, 1H, H3,
quinoline), 7.83(m, 2H, H5, H7, quinoline), 7.60(t, /=8.2,
1H, H6, quinoline), 3.91(t, /~7.0, 2H, CH,), 3.47(t, /=7.0,
2H, CH,); UV-Vis(CHCl): Ama(€)=453(59160).

1-]4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-
5-yl]-3-(4,6-dichloropyrimidine-5-yl)propane2| BF2-
chelate 3}8HE(9b)2| EH4.

1-[4~(2-cyanomethylquinolyl)-6-chloropyrimidine-5-yl1|-
3-(4,6-dichloropyrimidine-5-yl)propane(2.8 g, 6.0 mmol)Z}
boron trifluoride diethyl etherate(2.6 g, 18 mmol)& 120 °C
ol A 141782t BE&AZ . A E 24> methanol
=} diethyl etherZ- R o] AZA AT 55k 2.5 ¢(83%):
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mp 212.0~214.0 °C; MS(70 eV): m/z(%) 521(M+4, 15),
S519(M+2, 54), 517(M*, 56), 342(78), 316(67), 106(98),
91(100); "H NMR(CDCl): 58.66(s. 1H, 6-chloropyrimidine),
8.64(s, 1H, 4.,6-dichloropyrimidine), 8.56(br, 1H, HS,
quinoline), 8.20(d, /9.4, 1H, H4, quinoline), 7.94(d, /9.4,
1H, H3, quinoline), 7.80(m, 2H, HS, H7, quinoline), 7.58
(t /=82, 1H, H6, quinoline), 3.45(t, /<70, 2H, -CH,CH.CH,-),
3.15(t &70, 2H, -CH,CH,CHy-), 2.10(m, 2H, -CH,CH,CH,-);
UV-Vis(CHCL): Ama()=456(59464).
1-[4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-5-
yl]-5-(4,6-dichloropyrimidine-5-yl)pentane2| BF2-chelate
S}EFE(9c)| B4,
1-[4-(2-cyanomethylquinolyl)-6-chloropyrimidine-5-yl|-
5-(4,6-dichloropyrimidine-5-yl)pentane(3.0 g, 6.0 mmol)>}
boron trifluoride diethyl etherate(2.6 g, 18 mmol)&- 140 °C
oA 1A 72t vEEA Z . A€l 242 methanol
¥} diethyl ether® o] ZAZAIH . T53F: 2.6 g(80%):
mp 214.0~216.0 °C; MS(70 eV): m/z(%) 549(M+4, 18),
S47(MH2, 58), 545(M', 60), 342(100), 316(78). "HNMR(CDCl):
38.67(s, 1H, 6-chloropyrimidine), 8.61(s, 1H, 4,6-
dichloropyrimidine), 8.57(br, 1H, H8, quinoline), 8.20(d,
J=9.4, 1H, H4, quinoline), 7.96(d, /9.4, 1H, H3, quinoline),
7.79(m, 2H, H5, H7, quinoline), 7.56(t, /=8.2, 1H, H6,
quinoline), 3.33(t, /=7.0. 2H, -CH,(CH,);CH,-), 2.93(t,
J=70, 2H, -CHxCH,);CH,-), 1.80(m, 6H, -CHx(CH,):CH,-);
UV-Vis(CHCL): Ama(€)=455(63254).
1-]4-(2-Cyanomethylquinolyl)-6-chloropyrimidine-5-yl|-
6-4,6-dichloropyrimidine-5-yl)hexane2| BF2-chelate S}
E(9d)2] &4,
1-[4-(2-cyanomethylquinolyl)-6-chloropyrimidine-3-yl]-
6-(4,6-dichloropyrimidine-5-ylhexane(3.1 g, 6.0 mmol)=}
boron trifluoride diethyl etherate(2.6 g, 18 mmol)S- 120 °C
oAA 1A 7St WA . A€ 24> methanol
3} diethyl etherZ % o] ZAZA|Z ot 5-3F: 2.8 g(84%);
mp 202.0~204.0 °C; MS(70 eV): m/z(%) 563(M+4, 22),
561(MH+2, 75), 55%(M, 76), 342(100), 316(80); 'H NMR(CDCL):
08.66(s, 1H, 6-chloropyrimidine), 8.60(s, 1H, 4,6-
dichloropyrimidine), 8.57(br, 1H, H8, quinoline), 8.19(d,
J=94, 1H, H4, quinoline), 7.95(d, /9.4, 1H, H3, quinoline),
7.79(m, 2H, H5, H7, quinoline), 7.56(t, /=8.2, 1H, H6,
quinoline), 3.30(t, J=7.0, 2H, -CHy(CH,),CH,-), 2.89(t,
J=70, 2H, -CHCH,.CH,-), 1.70(m, 8H, -CHx(CH,),CH,-);

rlo

UV-Vis(CHCL): Ama()=455(61200).
1-|442-Cyanomethylquinolyl)-6-chloropyrimidine-5-yl|-
10-(4,6-dichloropyrimidine-5-yl)decane2| BF2-chelate S}&}
E%e)2| .
1-[4-(2-cyanomethylquinolyl)-6-chloropyrimidine-5-yl]-
10-(4,6-dichloropyrimidine-5-yl)decane(3.4 g, 6.0 mmol)=}
boron trifluoride diethyl etherate(2.6 g, 18 mmol)S 120 °C
oA 1AZHEE BEEAIH . A E A2 methanol
3} diethyl ether2 o] AZFA|ZA Tt 52 3.2 g(87%);
mp 126.0~128.0 °C; MS(70 eV): m/z(%) 619(M+4, 15),
617(MH2, 50), 615(M", 51), 342(100), 316(82); 'H NMR(CDCl):
88.66(s, 1H, 6-chloropyrimidine), 8.59(s, 1H, 4,6-
dichloropyrimidine), 8.57(br, 1H, HS8, quinoline), 8.18(d,
J=9.4, 1H, H4, quinoline), 7.95(d, /9.4, 1H, H3, quinoline),
7.79(m, 2H, H5, H7, quinoline), 7.55(t, /~8.2, 1H, Heé,
quinoline), 3.28(t, J=7.0, 2H, -CHy(CH,)sCH,-), 2.84(t,
J=10, 2H, -CHACH,)sCHz-), 1.50(m, 16H, -CHx(CH,)sCH,-);
UV-Vis(CHCL): Ama(€)=457(59151).
(o] 2
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