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Synthesis of Aminoquinoxaline Derivatives and Evaluation of Their
Photophysical Properties as Fluorophores for Fluorescent Thermosensors

Yuriko MATSUMURA *!, Shotaro EMOTO *?, Natsumi MORITA **, Keisuke KURITA **,

ABSTRACT :

Three kinds of 6-aminoquinoxalines bearing 4’-substituted phenyl group, two kinds of

1,4-benzoxazine-fused 8-aminoquinoxalines, and 1,4-benzothiazine-fused 8-aminoqunoxaline were

synthesized as a fluorophore for fluorescent thermosensors. All of the aminoquinoxalines showed

polarity-sensitive fluorescence and linear relationship between the fluorescence maximum wavelength

and dielectric constant of the solvent. These findings suggest that they were applicable as a fluorophore

for fluorescent thermosensors and 1,4-benzothiazine-fused 8-aminoqunoxaline was the most suitable of

the six compounds.
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Figure 1. Concept of the fluorescent thermosensor based
on the thermo-responsive unit and fluorescence unit.
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Figure 2. Chemical structures of Qx and QxAlaMA.
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Figure 3. ORTEP drawing of compound 9.

Table 1 Cristal lographic data for compound 9

Formula C5HoN,O,4
M 294.27
Crystal system Orthorhombic
Space group Pbca(#61)
a/ A 6.9659(2)
b/ A 12.4012(5)
c/ A 29.5788(13)
v/ A® 2555.2(2)
R, [D25()] 0.052
wR, 0.139
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LOFERINDH - BUKME LA EEEREmT 5 2 &
THERES D 2 &b, FEOLEMLITITEBEOMEME & FEeHr
PEE ORI S OHBEERER T2 2 LPLETH D,
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(LA 5C) Aaps 1 14 nm R EAM~> 7 b L, #IEMHK
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EENEH 022, 0.12, 0.13 721, QxAlaMA(0.66)i% &
EWMES IR LR o T,

0.8

@
0.6

0.4

Absorbance

0.2

300 350 400 450 500 550
Wavelength / nm

600 ®)

500
400
300
200
100

Fluorescence Intensity (a.u.)

450 500 550 600 650
Wavelength f nm

Figure 4. Absorption(a) and fluorescence spectra(b) of
6-aminoquinoxal ine derivatives(ba, 5¢, and 6);
5a(-), be(---), and 6(- -); (a) ¢=40 pM in DMF
and (b) ¢ =4 pM in methanol.
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Table 2 Absorption and fluorescence spectral data
of aminoquinoxaline derivatives

Compound A,,,/nm () Ap/nm  Stoke's Shift o

5a 410 (11100 519° . 022"
5c 425 (92007 523" . 0.12
6 410 (11000 515" - 0.139
13 411 (8800)° 482" 71 0.61%
14 414 (9900)° 486 72 0.58"
15 448 (13000)° 520" 72 0.46"
QxAlaMA® 395 (8300)° 5087 113 036"

1) The value (0.27) for anthracene in ethanol was used as the standard.
2) In DMF.

3) In methanol.

4) In THF.

5) Ref. 10).
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Figure 5. Plots of A of compound 5a(A), 5¢(<O),
6(A), 13(0), 14(@), 15(0O0) as a function of

dielectric constant(g,) of the solvent.

2-3. EAMBEL LY —ORRELE LTOHE
BRLIEZ 6 EOT X /% %Y VHEOFT 1,40
SFT VMR 8T X XX WY (1)K b RER
NI IS K OH AT MV &ERL, @G TFIERN
&<, BRI R LI HFEER & O/MIC 1 RO
MBfREHET 5 L2b, ke 16 ZFLELE LT

B E 52N ERbND,

HOHGIERE Y — &2 QR L, T OsRE A M
T5H 2L THEMERE € Y — ORISR VB D
A L7z, HOGHERE Y — ORREALICIE, LA
BEISEMES ST THARIWN-A Y T AT 7 U
7 I R)PNIPAM)Z W5 Z & & Lz,
2-3-1. BAMEEL Y—DERK

{b&¥ 15 & NIPAM = b &@#fET 572912, {bh
WA IZ NV TFAT I FERTHLT 7 Ve A Vi
IS SEBZ LV EAMOTEREZEA LAY
16 % &A% L 7=(Scheme 3),

(15)

acryloyl chloride,
Et;N
H
gaceee
° N" N
H
(16)
Scheme 3

HEMEIREE & Y —(poly(16-co-NIPAM)) %, JRIEHBAL
DB 2 R 5720188 16 OIARHLK
ZRBARENLICR LT 01 mol% e 7 s X HIZHEEL T, 7
CHANEREICE VAR LIz, A — VR TOWIEE
X VKD poly(16-co-NIPAM)IZF1T 5 16 DE &L,
NIPAM 660 ==~ MIxfLT1z2=> FThoT,
2—3—2. MAMEREL Y —OHEETE

G IR B 2 o —poly(16-co-NIPAM) 0D 8¢ St B %
A5 DIZSESL D, LAY 16 ORI K OvHEREE
DOFEM 4T > 72, LAY 16 13 THF 2B\ T 434 nm
(e=5T00) 25— WL H# & & DU A2 fL &, 514 nm

IR E b OWHE AT FLERL, WA
7 b bibEW 15 K0 FEREANCALE L, 2l
{bE¥ 16 © 8 (i NE GO T I/ ETh 2 DKt
L, {bt&® 16 TIE7 I AR LD 2O EHRIRTFDIE
HEHBTRHOBTFHSEMET LD LB HND,
Fio, HHAETIEIT 037 L{LEW 15 L0 LTIk
WMEEZRDBOD, (DRUITTRT I I Ay EEBEEO LTS
EH(e) & O OHBBRITRF STz,

16: A [nm] = 0.2221¢, + 527.77 (r = 0.994) (7)
WIALEY 16 DRI O RREVSEMEICE 2 5 B8

WZOWTHRET L 72, poly(16-co-NIPAM)/KIEK D 600 nm
B HBEEL, KWRE ER S5 & 32°CLCST;
Lower Critical Solution Temperature) UL b T T L,
PNIPAM & [R50 Z5{b % 7~ L 7= (Figure 6, open symbol),
Z D Z DD poly(16-co-NIPAM) DB EME AL &4



110 545
S0 tm oooom
= ° oooe Q 540
=3
2 90 | o g
: 2 0, ss £
E 80 | e o <
& ® o_ ©o
£ e O o 4 s
= 700 mee o o ll

60 525

20 25 30 35 44 45 50

Temperature / °C
Figure 6. Transmittance at 600 nm (open symbols)
and fluorescence A (solid symbols) of 0.01
w/v% aqueous solution of polymers as a
function of temperature; PNIPAM (O) and
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2-7uu-6-=buFx)XHY NOARY

2-BE Fa %%/ %9 Y (440 g 30 mmol)IZoKigH
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{EF A =/1(15 mL, 209 mmol)Z & F L7z, 90°C T 25
R ANES AR U7z, BURIRIR 2K LT L 7= @R &
RET % Z & TEMLAEDM) A HEADOEHRRER(2.82
g, 64%) & LT, mp: 199°C(decomp.); 'H-NMR(S,
CDCls, 400 MHz): 8.20 (1H, d, J = 9.2 Hz, Cg-H), 8.60 (1H,
dd, J = 2.4 and 9.2 Hz, C;-H), 8.95 (1H, s, C;-H), and 9.04
ppm (1H, d, J = 2.4 Hz, Cs-H).; IR(KBr): 3052(ve.y), 1527
and 1354 (Vo,), and 743 em™ (ve.c)-

23-UEARY J-6-=buFx)FHY L QQDER Y
4-=hpBE-12-7z2=1b VT IG5 g 33 mmol) & v =
v B —KFI(15 g, 166 mmol) & FLék T —ITIRA L 7%,
160°C "C 3 FERIMBGEN L7z, ISR EZEEE THA
L, 3MMEER/KYER(S mL) 2% CIEE L7otk, ik
AKGEOMLX3)E A% ) —/ (50 mL) e LT, ANDH
MmTHIETI4VE RE6-=brX ) FH Y 23-
A EBBIHERGY g, 87%) & LTHETL, KRIZ14-TE
Ro-6-= b/ xHh ) 23-UF 4 g 19 mmol)%
WY A4 L LR DMF ORATALE6/1, 70 mL)IZEA
fig L7, KB H CH{LF 4 =/1(12 mL, 167 mmol) % i
T LT 110°C T 3 RERINBGEDE L7z, RONEIK % =il E



THAL CRIEREE LI2%, FREZEEE=F /(150 mL)
(VAR L CK(100 mL X 3) & fafn& k(100 mL) CHEE
L7z, A8 % KRR R U o ATl U OB e
JEBE L2t A~F T oo EES L TENLADR) %
BEBEEKRG g 63 % & LTHEKL, mp 151-153°C;
'H-NMR(8, CDCls, 400 MHz): 8.21(1H, d, J = 9.3 Hz, C5-H),
8.60(1H, dd, J = 2.4 and 9.3 Hz, C;-H), and 9.84 ppm(1H, d,
J=9.3 Hz, Cs-H); IR(KBr): 3057(vc.y), 1527 and 1356(VN02),
917 and 833(yc.yy), and 741 cm™ (ve.g).
2-F720% 23-ER@W- BB T == V)-6-=buFx ) VY
VDERR
REH) : 2-4-A FEFVTz=A)6-= b X)) FH Y
Ba) DA

2-7mu-6-= k¥ /¥ 1)421 mg 2.0 mol) &
p-A ¥ 7 =)L e EE(336 mg, 2.2 mmol), B A(h
U7 2= VIRAT 4 AT VT AIDY 7 1 Y F(74 mg,
0.1 mmol), U 7 x==)L7RAT 1 2(52 mg, 0.2 mmol)|Z
U X 0mL) & 2M RKEET b U U AKEEIRQR mL) &
Iz 17 BERNEE BT U 7=, BONAE IR 2 EiR £ Tmal L7z
%, Hrif L2 @ fE2 080 L, ik 4 7 v =45 L A(150 mL)
\ZEAAR L TR (100 mL X 3) & fafn &7k (100 mL) THEHE
L7z, AHE % MoKRilE T b U o ACHEBR L%, 1wk
ZWEE L L CHILEY(3a) % EERE K472 mg, 84%)
& LT, mp: 236°C(decomp.); 'H-NMR(8, CDCl;, 400
MHz): 3.93(3H, s, CH3), 7.12(2H, d, J = 8.8 Hz, C5--H and
Cs-H), 8.23(2H, d, J = 8.8 Hz, C»-H and C¢-H), 8.26(1H, d,
J = 8.8 Hz, C¢-H), 8.54(1H, dd, J = 2.9 and 8.8 Hz, C;-H),
9.00(1H, d, J = 2.9 Hz, Cs-H), and 9.46 ppm(1H, s, C;-H);
IR(KBr): 3053 and 2901(ve), 1523 and 1341(vxo,), 1256
and 1028(vcp), and 833 cm'l(yC_H); Anal. Caled for
CysH;N;05 + 0.05H,0: C, 63.85; H, 3.97; N, 14.89. Found: C,
63.59; H, 3.90; N, 14.84.
2-W-AFNFFT z=))-6-= X ) XH VY > 3b):
IV 2 67%; mp: 232°C; '"H-NMR(S, CDCl;, 400 MHz):
2.59(3H, s, CH3), 7.44(2H, d, J = 8.7 Hz, C5-H and Cs-H),
8.22(2H, d, J = 8.7 Hz, C»-H and C4-H), 8.26(1H, d, J = 9.2
Hz, C¢-H), 8.55(1H, dd, J=2.4 and 9.2 Hz, C;-H), 9.01(1H, d,
J=2.4 Hz, Cs-H), and 9.47 ppm(1H, s, C3-H); IR(KBr): 3053
and 2923(vew), 1548 and 1341(vno,), 1411, 1296 and
670(vs.c), and 824 cm'l(yC_H); Anal. Caled for C;5H{;N;0,
S + 0.6H,0: C, 58.47; H, 3.99; N, 13.64. Found: C, 58.74; H,
4.07;N, 13.41.
2--VT ) 7z=N)-6-= b X )XY >3c): IR
55%; mp: 254-256°C; 'H-NMR(S, CDCl;, 400 MHz):
7.91(2H, d, J = 8.4 Hz, C,-H and C¢-H), 8.33(1H, d, J = 9.2

Hz, Cg-H), 8.40(2H, d, J = 8.4 Hz, C;--H and Cs--H), 8.60(1H,
dd, J=2.6 and 9.2 Hz, C;-H), 9.07(1H, d, J = 2.6 Hz, Cs-H),
and 9.52 ppm(1H, s, Cs;-H); IR(KBr): 3060 and 2924(vc.y),
2228(ven), 1534 and 1350(VN02), and 848 cm‘l(yC_H); Anal.
Calcd for CsHgN,O, * 0.4H,0: C, 63.56; H, 3.13; N, 19.77.
Found: C, 63.37; H, 2.89; N, 19.85.
23-TW-A XV T z=N)6-= X XHY (T
IV 63%; mp: 151-153°C; 'H-NMR(S, CDCls, 400 MHz):
3.86(6H, s, CH3), 6.89-6.92 (4H, m, Cs;-H and Cs-H),
7.54-7.58 (4H, m, C-H and Cq-H), 8.22(1H, d, J = 9.4 Hz,
Cg-H), 8.48(1H, dd, J = 2.6 and 9.4 Hz, C,-H), and 9.01
ppm(1H, d, J=2.6 Hz, Cs-H); IR(KBr): 3064(vcp), 1523 and
1341(VN02), 1248 and 1028(vc.o), and 841 cm'l(yC_H); Anal.
Calcd for C,,H7N;04 + 0.3H,0: C, 67.27; H, 4.52; N, 10.70.
Found: C, 67.31; H, 4.38; N, 10.41.
2-¥720% 23-FRAW-BRT = =N)-6-TI /%) FHY
CDERR
REH : 2-@-A P FVT2=)-6-TI )X )XYV
(4a)DAE AR

10%/35 7 L RFH(B0 mg) (2K THF (10 mL)Z 0
ZIKFEFZPR T T 30 TR Lok, 2-4-A F¥ v
7 x=)L)6-=hr X/ XYY (3a) (101 mg 0.34
mmol)D MK THF ¥&E 2 1 % 30 3 BIKFEIRIN 24T - 7=,
fil i 2 D U CR A BE R B Lk, TAI T AT A
sua~ 777 0 —(BREE : Fifg—TF L ~FH o =
2 DICkVBRL, BibE(4a)%x EAFEEK(S me,
17%) & L T/ 7=, mp: 198°C(decomp.); 'H-NMR(3,
DMSO-ds, 400 MHz): 3.84(3H, s, NH,), 6.94(1H, d, J = 2.3
Hz, Cs-H), 7.09(2H, d, J = 8.8 Hz, C5-H and Cs-H), 7.23(1H,
dd, J=2.3 and 9.0 Hz, C;-H), 7.75(1H, d, J = 9.0 Hz, C¢-H),
8.16(2H, d, J= 8.8 Hz, C,--H and C¢-H), and 9.21 ppm(1H, s,
CH;); IR(KBr): 3646 and 3336(va.i), 3062(vey), 1233 and
1021(ve.o), and 837 cm™ (Ye.p).
2-W-¥T )7 2= )6-T I )X XHY @de): [N
quant.; mp: 232°C(decomp.); 1H-NMR(S, DMSO-ds;, 400
MHz): 6.94 (1H, d, J = 2.4 Hz, Cs-H), 7.28(1H, dd, J = 2.4
and 8.7 Hz, C;-H), 7.80-7.86(2H, m, C,-H and Cg-H),
7.96-7.99(2H, m, C5--H and Cs-H), 8.39(1H, d, J = 8.7 Hz,
Cg-H), 933 ppm(1H, s, Cs-H); IR(KBr): 3418(vy.p),
2222(ve), 1621(8y.n), and 828 cm (yepy).
23-V@-APXTT72=0)6-T I/ %)%V (6):
V2R quant.; "H-NMR(8, DMSO-dy, 400 MHz): 3.77(6H, s,
CH3), 6.05(2H, s, NH,), 6.87-6.92(4H, m, C;-H and Cs-H),
6.94(1H, d, J = 2.5 Hz, Cs-H), 7.22(1H, dd, J = 2.5 and 8.9
Hz, C;-H), 7.31-7.38(4H, m, Cy-H and Cg-H), and 7.44



ppm(1H, d, J= 8.9 Hz, Cs-H); IR(KBr): 3438 and 3378(vn.n),
1606(0n.11), 1295(ven), 1244 and 1026(vc.o), and 835 em’!
(Yon)-
LA-RY VT FXY PV ERIR 14XV FT VMR 8-
=hrax /)XY OERK
REH: 8-= b -12H-5-FF¥-6,11,12- YV THFF 7 ¥
(T DERR

TIAUERKTT, 23-Y7un-6-=rua¥x /x4
J 2(2) (245 mg, 10. mmol) & 2-7 X / 7 = / — /(110 mg,
1.0 mmol) % K DMF 1, [REEH Y 7 5210 mg, 1.5
mmol)fFE F T 3 RERIINBER L7, WIEEZIEREL
7=, &% THF (130 mL)ICIAfE LA R HE/K (30 mL)
THH L, AEz KRR~ 7R T LT LT,
B ZBERE LR, Y IV T8 a~< T T
74— by fERRTF L =7 1) TR
T 52 L THREAEM(TM % EAFEARG6 mg, 20 %) & LT
Bz, Fiz, WERMETHD 8-= Fr-12H-5-4F
-6,11,12- F U 7HF 7 Z ¥ (8) & EAEMKS® mg, 3%) &
L T#7=,s (7) mp: 350°C (decomp.); "H-NMR (8, DMSO-d,
400 MHz): 6.83 (1H, d, J = 7.6 Hz, C,-H), 6.90 (1H, d, J =
8.8 Hz, C;-H), 6.95 (1H, d, J= 7.1 Hz, C;-H), 6.99 (1H, d, J =
8.0 Hz, C4-H), 7.48 (1H, d, J = 8.8 Hz, C,(-H), 8.11 (1H, dd, J
= 2.3 and 8.8 Hz, Co-H), 8.15 (1H, s, C;-H), and 11.1 ppm
(1H, s, N1»-H); IR (KBr): 1515 and 1355(VN02), 1080(vc.o),
and 744 cm'l(yC_“); Anal. Calcd for C14HgN,O5 + 0.49H,0: C,
58.17; H, 3.13; N, 19.38. Found: C, 58.34; H, 2.69; N, 19.02.
(8) mp: 350°C (decomp.); "H-NMR (8, DMSO-d;;, 400 MHz):
6.80 (1H, d, J=7.8 Hz, C5-H), 6.85 (1H, d, /= 7.8 Hz, C,-H),
6.95 (1H, d, J=3.9 Hz, C4-H), 6.97 (1H, d, J = 4.6 Hz, C,-H),
7.57 (1H, d, J = 8.8 Hz, Cy4-H), 8.00 (1H, dd, J=2.6 and 8.8
Hz, Co-H), 8.07 (1H, s, C;-H), and 10.9 ppm (1H, s, NH); IR
(KBr): 1516 and 1343(vxo,), 1080(vc.o), 971 and 838
em’ (Yen).
3-AFN-8-= F B-12H-5-F % H-6,11,12- F Y THF T &
#2(9): ILFE 10%; mp: 295-296°C; 'H-NMR (8, DMSO-dj,
400 MHz): 2.18 (3H, s, CHj3), 6.70 (1H, d, J = 7.6 Hz, C;-H),
6.77 (1H, d, J = 6.7 Hz, C»-H), 6.80 (1H, s, C4-H), 7.44 (1H, d,
J=17.3 Hz, C\p-H), 8.09 (1H, d, J=9.5 Hz, Cy-H), 8.12 (1H, s,
Cs;-H), and 11.0 ppm (1H, s, NH); IR (KBr): 1518 and
1335(VN02), 1101(vc.o), 965 and 810 cm'l(yC_H); Anal. Caled
for C;sHjoN4O; + 0.03H,O:C, 61.22;H, 3.43;N,
Found: C,61.11 ;H, 3.44;N, 19.04.
3-AFN-8-= bu-SH12-F X ¥-5,611- 8 ) T FF7 ¥
£ (10): LR 4%; mp: 300°C; 'H-NMR (8, DMASO-d,
400 MHz): 2.19 (3H, s, CH3), 6.70 (1H, d, J = 8.2 Hz, C;-H),

19.04.

6.79 (1H, d, J= 8.2 Hz, C4-H), 6.81 (1H, s, C;-H), 7.57 (1H, d,
J=28.8 Hz, C,,-H), 8.00 (1H, d, J = 8.8 Hz, Co-H), 8.06 (1H, s,
C;-H), and 10.8 ppm (1H, s, NH); IR (KBr): 1518 and
1342(vno,), 1080(vc.0), 972 and 813 em™ (yc)-
8-= FE-2HS5-F7-611,12- NV TPV FT7FZ LY (1)
IV 2R 85%; mp: 327°C (decomp.); 'H-NMR (8, DMSO-d,;, 400
MHz): 6.87 (1H, d, J = 7.6 Hz, C,-H), 6.91 (1H, d, J= 7.6 Hz,
Cy-H), 7.06 (2H, d, J= 7.6 Hz, C5-H and C,4-H), 7.44 (1H, d, J
= 9.0 Hz, C,o-H), 8.11 (1H, dd, J = 2.7 and 9.0 Hz, C,-H),
8.20 (1H, d, J=2.4 Hz, C;-H), and 10.8 ppm (1H, s, NH). IR
(KBr): 3374 and 3311 (vyar), 1616(8n.i1) 1543 and 1350(vo,),
833 and 742 cm’l(yC_H); Anal. Calcd for C4HgN,O,S: C,
56.75; H, 2.72; N, 18.91. Found: C, 56.88; H, 2.47; N, 18.68.
8-= FBE-5H-12-F7-5,6,11- N U T F 7 X & (12): X
R 12%; mp: 320°C; "H-NMR (8, DMSO-d6, 400 MHz): 6.91
(2H, d, J = 8.5 Hz, C,-H and C;-H), 7.08 (2H, d, J = 7.3 Hz,
C-H and C,-H), 7.65 (1H, dd, J = 2.3 and 8.9 Hz, C;,-H),
8.00 (1H, dd, J = 2.7 and 8.8 Hz, Co-H), 8.05 (1H, s, C;-H),
and 10.6 ppm (1H, s, NH); IR (KBr): 3377 and 3309(vn.p),
1617(ynn), 1522 and 1350(VN02), 831 and 742 cm'l(yC_H).
14-_FH Y DX 14RO FT VMR 8-
TIIX)XV) VOB
REHl : 8-7 I /-12H5-FT7-6,1,12- NV TFF 7 ¥ &
Y (15)DER

10%/35 27 L RF#(62 mg) (2K THF (10 mL)% 0
ZIKFRFFFR T C 30 pMIANET L21%, 8-= b =-12H-5-
FxV-6,11,12- 8 U 7T F 7 X & (T)(429 mg, 1.45
mmol)DHE/K THF A% (200 mL) % I % 45 BER/KF RN %
Tolz, fBEZIEN L CHBEIEAERE LR, 7R
T APOERST S Z LIk 0 BRLEY(5)E1EE
E{R(315 mg, 82%)& L T2, mp: 326°C; 'H-NMR (3,
DMSO-d,, 400 MHz): 5.49 (2H, s, Ng-H), 6.60 (1H, dd, J =
2.2 Hz, C4-H), 6.75 (1H, t, J= 7.6 Hz, C5-H), 6.80 (1H, d, J =
7.6 Hz, C-H), 6.86 (1H, dd, J = 2.4 and 8.8 Hz, C,-H), 6.97
(1H, dd, J = 2.4 and 8.8 Hz, Co-H), 7.01 (1H, d, J = 8.8 Hz,
C;-H), 7.18 (1H, d, J = 8.8 Hz, Cy4-H), and 9.70 ppm (1H, s,
Ni,-H); IR(KBr): 3449 and 3339(vx.), 1477 and 1301(ve),
917, 823, and 747 cm'l(yC_H); Anal. Caled for C4H oN,S -
0.06H,0: C, 63.14; H, 3.78; N, 21.04. Found: C, 62.88; H,
3.81; N, 20.95.
8-7 X J-12H-5-F%¥-6,11,12- F Y TFF 7 Z &2 (13):
V2R 21%; mp: 267°C (decomp.); "H-NMR (8, DMSO-d,;, 400
MHz): 5.37 (2H, s, Ng-H), 6.57 (1H, s, C;-H), 6.71 (1H, d, J =
7.1 Hz, C;-H), 6.74 (1H, d, J = 8.0 Hz, C,o-H), 6.78 (1H, s,
Co-H), 6.88 (2H, d, J= 8.0 Hz, C,-H and C5-H), 7.17 (1H, d, J



=8.5 Hz, C4-H), and 9.92 ppm (1H, s, N1,-H); IR (KBr): 3301
and 3221(vyi), 1199(ve.o), 824 and 746 cm™ (yepy).
3-AFN-8-T I J-12H-5-F%9-6,11,12- N Y THF 7 ¥
£ (14): ¥ = quant; mp: 306-307°C; 'H-NMR (8,
DMSO-dj, 400 MHz): 2.15 (3H, s, CH;), 5.33 (2H, s, Ng-H),
6.55 (1H, d, J=2.4 Hz, C;-H), 6.59 (1H, d, J = 7.8 Hz, C,-H),
6.69 (1H, d, J = 8.4 Hz, C4-H), 6.70 (1H, s, C;-H), 6.76 (1H,
dd, J=2.4 and 8.4 Hz, Co-H), 7.14 (1H, d, J = 8.4 Hz, C,,-H),
and 9.80 ppm (1H, s, Ny,-H); IR (KBr): 3318 and 3216(vy.p),
2916(vea), 1200(ve.o), 858 and 830 cm™ (ye.p).

8- (727 Vv VT I J-12H-5-F7-6,11,12- » U 7 )
72 (16)DEER

L& 15 (52 mg, 0.20 mmol)& F U =F /L7 I (41
uL, 0.29 mmol)D &7k DMF A& (5 mL)ZH# kT 7 U v A
JL(24 uL, 0.29 mmol) & %2 T 8 R EIE T L=, &
WAEABERE L%, TAI T AT L0~ TT77 4
—(RBRVALL . FERR— T L . ~F P =21 THE L CH
KL A M(16) Z A E R Q29 mg, 46%)L L TH7=, mp:
287°C; 'H-NMR(8, DMSO-d;, 400 MHz): 5.79(1H, dd, J =
1.8 and 10 Hz, CH,=CH), 6.29(1H, dd, J = 2.0 and 17 Hz,
CH,=CH), 6.45(1H, dd, J = 10 and 17 Hz, CH,=CH),
6.83-6.85(2H, m, C;-H and C;-H), 7.04(2H, t, J = 7.6 Hz,
C,-H and C4-H), 7.40(1H, d, J = 8.8 Hz, C,o-H), 7.63(1H, dd,
J =23 and 8.9 Hz, Co-H), 8.03(1H, d, J = 2.2 Hz, C;-H),
10.1(1H, s, Nj,-H), and 10.3 ppm(1H, s, CONH); IR(KBr):
3282(vaar), 3061 and 3005 (v, 2956(ve—o), and 1678
cm'](vczo).

poly(16-co-NIPAM) DA

N-A Y 7Fae )y 7 Uy I KNIPAM; 280 mg, 5
mmol), {LA# 16 (0.8 mg, 5 umol), a,o’-7 >/ EAA VT
F =k VU /4.1 mg, 50 pmol)%& ¥ A %4 (10 mL)IZIE
iR Llc, BOSEREH T ABOT v T NVF 2 —TIZ AR
T 5°C T30 HMEFRNT NEIToT2#, 60°C T 8 HEH
BEEEToT. KA L, RINRE Y= F L>z—TF )L
(200 mL)IZVE X, R ILEMEEZ1T 5 Z & T, poly(16-co-
NIPAM) % 82% DI R T157-,
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