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Abstract : Four kinds of N,N'-bisacrylamide derivatives were synthesized by Scotten-Baumann reaction from acryloyl chloride and
several diamines in the presence of triethylamine, and their chemical structures were identified by IR, 1H-NMR, and elemental analysis.
The yields of the synthesized N,N’-hexamethylenebisacrylamide and N,N'-dodecamethylenebisacrylamide were 56.0% and 70.4%, respec-
tively, and were increased with the increased number of methylene group in the dimines. The yields of the synthesized NN'-14-
phenylenebisacrylamide and N,N’'-2,6-pyridinebisacrylamide were 80.3% and 83.1%, respectively, which were higher than those of the
alkylenebisacrylamide derivatives. The synthesized N,N'-bisacrylamide derivatives can be used to prepare various crosslinked polymers.
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2.2.1. N,N’~hexamethylenebisacrylamide (HMBA)
CaCh®3} @FYZ7|7F &g 1L AFEg23d 16-U
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'"H-NMR (CD:OD, 6) :
150 (m, 8H, CHy), 3.30(m, 4H, >N-CH,), 5.65-6.35
(m, 6H, CH,=CH). Intensity ratio = 4 : 2 : 3.

IR (KBr, cm™) :
3300, 1540 (N-H), 3060 (=C-H), 2920 (C-H),
1650 (C=0), 1620, 990 (C=C).

Anal. Caled for CioHaN:Oo: C, 64.3%; H, 89%; N, 12.5%.

Found: C, 64.5%; H, 9.1%; N, 12.3%.

2.2.2 N,N'-dodecamethylenebisacrylamide (DMBA)
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"H-NMR (CD:0D, ) :
1.35(m, 16H, CHy), 3.30 (m, 4H, >N-CH>), 5.65-
6.35 (m, 6H, CH>=CH). Intensity ratio = 8 : 2 : 3.
IR (KBr, cm™) :
3300, 1540 (N-HD), 3060 (=C-H), 2920 (C-H),
1650 (C=0), 1620, 990 (C=C).

Anal. Caled for CisHpN:O2: C, 70.1%; H, 10.4%; N, 9.1%.
Found: C, 71.2%; H, 10.1%; N, 8.9%.

2.2.3. N,N’-1,4-phenylenebisacrylamide (PhBA)
14-tolol=dAl 150¢g (0.14mol), TEA 39.0 ml (0.28 mol)
2 ol HE 500mlE ¥ 0~5TolA wutata A vk U85
dzleladzd 260ml (0.32mol)S otAlE 100micl &A1
AL Asp2ur|z 1Az A Ase § 1841 T v

£5
}3a ZF52 ALY 2AHES DMF-8 (V/V,
gz AdAS S Ay v
P 803%AT, 8- 87~28TH
2%4 'H-NMR 2 IR 2489 A3
"H-NMR (DMSO-ds, 8) :

5.70-6.45 (m, 6H, CH»=CH), 7.70 (s, 4H, bz), 10.15

(b, 2H, NH). Intensity ratio = 3 : 2 : 1.
IR (KBr, cm™') :

3270 (N-H), 3150 (aromatic C-H), 3070 (aliphatic

C-H), 1660 (C=0), 1630 (C=C), 1585, 1510, 830 (bz).
Anal. Calcd for CroHpNoOo: C, 66.7%; H, 5.6%; N, 13.0%.

Found: C, 67.6%; H, 59%; N, 13.0%.
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2.2.4. N,N’-2,6-pyridinebisacrylamide (PyBA)
26-totvl=ggd 87g (0.08mol), TEA 22.3ml (0.16 mol)
2 E3rguj2 ol E-THF (V/V, /1) 500mlE 21 5T ¢]
stz wstdA o wREEHEA FsfotaEEY 154ml
(019moDE olHEd FXAA Hezwr|2 Aststi 154
ZF Bk A A whed EFETY AAE 94& dFgEd
3 3 foE FUAFL dojA AAE 5%-BATFALUEF
fdoz FI3 F FHRFZ 33 AHAT ZAPES o
AE-Z VNV, /DY EFE2 AFAste Ao uiegid
27 166gS AU FEFEL BI%AL, §HL 240~241
Tgth #49 PyBAY 948, 'H-NMR % IR 29EH)
Ade gt 2
'H-NMR (CDOD, 6) :
5.80-6.45 (m, 6H, CH»=CH), 7.80 (m, 4H, pyridine).
Intensity ratio = 3 : 2.
IR (KBr, cm™) :
3300 (N-H), 3100 (aromatic C-H), 3050 (aliphatic
C-H), 1680 (C=0), 1630(C=C), 1590, 1450, 800
(pyridine).
Anal. Caled for CipHN:O2: C, 60.8%; H, 5.1%,; N, 19.4%.
Found: C, 60.9%; H, 5.4%, N, 19.2%.

2.3. 24717

g shaA NN'-v|zotageln s FE49 Y484
Perkin Elmer Model 240 Elemental AnalyzerZ stgx, %4
2 #A7] g9 ~MEHE Bruker WP-80-SY % Varian
EM-360L Model spectrometer® &3t 7tzAe &M

523 ERE Bio-Rad FTS 20/80 2 Nicolet Magma TM
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'H-NMR 23 E22 Fig. 3o L}eujol, PhBA 2 PyBA 9]
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Table 1. Synthesis of NN’'-Bisacrylamide Derivatives

Temp. Time  Recrystallization mp Yield
Products ") () sovemtV/Y)  (0) (%)
Acetone/Ethyl

HMBA 05 15 acetate(1/1) 147-148 26.0
DMBA 0-5 10 Methanol/Water(3/1) 133-134 704
Ethanol/Water(4/1) 127-128 408

DMF/Water(3/2) ~ 287-288 80.3

Acetone/Water(1/1)  240-241 83.1

TMBA™ 0-5 10
PhBA  0-5 18
PvBA  0-5 15

*TBMA: N,N'-tetramethylenebisacrylamide, taken from Ref. 5.

TRANSMITTANCE

J L I

4000 3000 2000 1000

WAVENUMBERS (CM™1)

Fig. 1. IR spectra of N,N’-hexamethylenebisacrylamide (a) and
N,N’-dodecamethylene bisacrylamide (b).
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Fig. 2. IR spectra of N,N’-1,4-phenylenebisacrylamide (a) and
N,N'-2,6-pyridinebis acrylamide (b).
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peak ofP|=7]e] ZH@ oddly)e] a7 @olmgd. 7

=1



NN'-blzolagotels fEA9 §4 1057

; ‘
S . S D @)

PPM

Fig. 3. 'H-NMR spectra of NN ’-}hexamethylenebisacrylamjde
(a) and NN'-dodeca methylenebisacrylamide (b) in

CDs0D.
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Fig. 4. 'H-NMR spectra of N,N'-14-phenylenebisacrylamide
(a) in DMSO-ds and N,N'-26-pyridinebisacrylamide
(b) in CDs0OD.
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