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%38 11 35 B Nicolet 2 T Impact 420 B 4T ) St i
{2 (KBr & F) s X AT S SR 8 £ 12 E
Bruker SMART — APEX CCD & & 7 1% b
17,
1.2 1, 4 (XNHEBBE)1, 4, 7=2&KT
e B & R
1.2.1 1-xwERmBEAL 4, 728K EKR
B, 4, "= AREERERD-1, 4, 7 =AF T
37.0 g(0. 06 mol) \ZKM 44. 0 g(0. 47 mol) ¥§ f# 1t
500 mL B & 48 30% HBr/AcOH W, %IB R
fE 90 CTF hn#k 36 h, W AE BUA B G UTTE R IR I H
CEEWRYE. X E R #AE 1 mol « L7 NaOH
KEBFH (M EWR pHEKRF 12), RIGAEHE
B, BAVZEIFA MeSO, T4, i igkris MgSO,
Bk, JEWE T 15.5 g HE A&, kA 87.5%,
IR(KBr)v : 3 378,3 300,2 917, 2 866, 1 598,
1451,1 333,1 159,713,691 cm ™',
1.2.2 1, 4-= (P RxH®BA)-1, 4, T-Z 8K
F g lro-t 1-%F R BER-1, 4, 7 =AF T
$£13.5 g (0. 05 mol) & ¥ T 50 mL ¥ & K
L' NaOH KIS W, iR T iideih
ZiEIn A TsCl (9.5 g, 0. 05 mol) Z, Bk & W
(500 mL), AL 3 h 5, RFEZE R LB, A5
RAEGFEI, AIFAVAME, TKMBRE TR, I

7 mol «

B AR T E (D20111501); E K A AR FE S W B H (20571058)
(ZEPRFE(1964-), 58 b Mg A . BB+, B0 s A2 U, BF5E 7 18]« A= 4 TC ML 2 A HL& BLAL 2.
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IR F L, -G RGEBEE)-1, 4, T-=HAFEIRH N 47

B, BT, R YHOBEES M. 15 18.2 g
EI 6 S A, i 3R 87. 3%, 1 & X-JTREEH AHr i)
mHIZL AN CEEREZR TREERS
#[. IR (KBr)v : 3 373,2 998,2 926,2 820,1 598,
1 450,1 334,1 153,714,695.
1.3 BESHHNZE

FEE— AR 0.2 mmX0. 1 mmX0. 04 mm
F) b T 45 #5347, 7E Siemens 24 ] SMART-
APEX CCD # S5 4% ., F 292(2)K FH
MoKo 48 (x=0.071 073 nm), Pk o—w HIHHF
F7E 5. 94°<C20<C50. 00° o Iy i £ 14 162 A
s A, Hvr 1890 A~ (Rint=0, 069 8) i 57 fi7 &t
M. 11004 I>26(D i AT ERAG 41 & T 4548 4
WA MEIE. &FEIRE Lp W25 W Rk

IE. SRS R A SHELXS-97 72 7 i B 3% B
HyE o ERT R R SR 2 0 SR A 16 [
#i RS H, HEMEE R/ BTN
BIE. MR A SHELXL-97 2 fF 58 .

2 HREWiE

2.1 Lo

LEAMNERE TR, 1, 4 O /2R R e )-
1, 4, T-Z A T bt 45 ) th 22 36 58 AE 0 e i
(714 em™, 1598 ecm™', 1 450 cm™'); (S =0)
FRAE IR A (1 334 em Y, 1 153 em 1) FHEEFITE
FF 6 f 4 4E %2 g 0 (2 998 em ', 2 926 cm !,
2 820 em ') L SR R e KE (3 373 em ™).

£l L AZ(HAXERE)-1, 4, -=ER TR BERHIE

Table 1 Crystallographic data of 1, 4-bis{p-toluene-sulfonyl)-1, 4, 7-triazacyclononane
aF Coo Hor N5 O, S, V/nm? 2.155 1(5)
o 437, 57 D./ (g+cem™®) 1.349
RE 292(2)K My R F B 4
Hifa Colorless W FZE/ mm™? 0.278
R /mm 0.20X0.,10%X0, 04 F (000) 928
Wk 6 MR/ 2.97~25.00 pERtE g =] 14 162
BAR Orthorhombic SR WA EE 1890 (Ry =0, 069 8)
=3 [R) B Phen P RYAE L.119
a/nm 0.572 15(7) R., wR, (I> 26(D 0.084 4, 0.236 6
b/nm 1.373 7417 Ry . wR, (T A B 0.134 2, 0.265 1
¢/nm 2,741 9(3) BRI IEEMMRE/ e+ nm ) 0.564 fM—0.513 ¢ * nm°
R2 1L, 4AZ(WHBAEERE)L, 4, TZEARERMNTHEK ./

Table 2 Selected bond lengths {nm) and bond angles (°) for title compound
S(1—0(2) 0.137 4(5) S(1)— O 0. 145 6(6) S(1)—N(1) 0.160 0(4)
S(1)—C(5) 0.175 9(5) C(H—C(2) 0.148 1(8) C(8) —N(D 0.144(7)
C(9—N(2)*! 0.132 6(15)  C(9)—N(2) 0.141 017>  C(10)—N(D 0.145 5(6)
C(10) —C(10) #! 0.151 1(13)  N(2)—C(#* 0.132 6(15)
0(2)—S(1)—N(1)  108.7(dH O —S(—N(1)  106.2(3) 0(2)—S(1)—C(B) 108, 3(3)
O —S8(H)—C()  106.0(3) N(1)—S(1)—C(5)  108.6(2) C(H—C2—C3) 116, 8(5)
C(MH—C2)—C()  123.0(6) C(3—C—CAY  120.2(5) C(6) —C(5) —S() 121. 3(5)
C4)—C(B)—S(D 119. 7(5) CO—C®—N(  117.6(6) C8—C(H—N(2) 122, 0(D
02)—S(H—0()  118.6(d

e PESNEFONHREERF1 —x+2, v, —zF+1/2.
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HRERMSE
Table 3 Hydrogen bond distances (nm) and angles {°)

D-H---A D-H H---A D--A D-H---A

C(10)-H(10A)---O(D#1  0.097 0.259 0.3174(8) 118.9

C(7)-H(7)---O(2) #2 0.093 0.248 0.3246(7) 139.4

e EESNETHANREE #1 —x+2,y,—2F+1/2; #2
—x+5/2,y—1/2,z.

2.2 RBkEN
e SR LI 1, 27 78 & M B
T IK 2, Mo AR EE R 1, Mo
K. @MIITH 2, ABSHIEK 3.
MR PR SE AR I 1 AT, A X R I T
T L4, TZRARTEER R, P54 IKF 2 0 Y

S0

Bl 1, +Z(HRERBRE)-1, 4, -Z&H
TRV BEEN
Fig. 1 Crystal structure of 1,4-Bis{p-toluenesul-

fonyl)-1,4,7-triazacyclononane

B2 1,4+Z(HEXEEHBRE)-1, 4, -ZEHT
Jou B R B ME AR
Fig. 2 Packing diagram of 1,4-Bis{p-toluenesul-

fonyl)-1,4,7-triazacyclononane in unit cell

W 37.1(1)°, FRMKETFLC) ] B
P A [ S JRA R i B 35k A g — A~ S R 1 LO
(ODISHEFFELC2)—CDIZ MMM C
(D—C(2)—C(3)—C4).S(1) =C(5) —C(6) —
C(HH O(1) —S(1) —C(5) —C4) 45l K

—179.6(5)MI 177.5(4) ~174.8(4)°, #EiE 180°,
X I B R R T LCC ] B BE 2 A B B IR T LS
(DI K mEE A 1 — A SR FLOW LT 5F
BHF®E. BT S, O, O@)H C() 5%
BE®MLIC(2) —C(DHIZ M IEE D3N
0.007 28,0. 004 80,0. 118 48 F1 0. 000 71 nm.
S(1)—N(1),S(1)—01),S(1)—O02)F S(1) —
COOREERK /B0 0. 160 0(4),0. 145 6(6).
0.137 4(5).0. 175 9(5) nm. 4> FHFEERF C—
H-OS8ULES, B2), XBIETRESHM
A R AR B .
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Synthesis and crystal structure of 1, 2-bis (p-tolysulfonyl)-1,4,7-
triazacyclononane

LI Qing-xiang', XIANG Ai-hua', MENG Xiang-gao®
(1. Key Laboratory for Green Chemical Process of Ministry of Education and Hubei Key Laboratory of Novel
Chemical Reactor and Green Chemical Technology, Wuhan Institute of Technology, Wuhan 430074, China;
2. College of Chemistry Huazhong Normal University, Wuhan 430079, China)

Abstract: A key intermediate compound which modified 1, 4, 7-triazacyclononane 1, 2-bis (ptoly-
sulfonyl)-1,4,7-triazacyclononane was synthesized and characterized by X-ray structure determination.
The result shows that this compound crystallizes in the Orthorhombic space group Pben with a=0. 572
15(7), b=1.373 74(17), ¢=2.741 9(3) nm, a=B=7y= 90.00°, V=2.155 1(5) nm®, Z=4, Mr=
437.57, F(000) =928, Dc=1. 349 g/cm*, x(MoKa) =0.710 73 mm ', the final R= 0. 084 4 and
wR=0. 236 6 for 1 890 unique reflections with 1 103 observed ones (I>>26(1)). In the title compound,
the dihedral angle between the two benzene rings is 37. 1°. The crystal packing is dominated by C—H-:-
O hydrogen bonds between organic molecules.
Key words: 1,4,7-triazacyclononane ; p-tolysulfonyl; complex; crystal structure
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Synthesis and application of polyurethane hydroxyl-component
modified by epoxy resin

ZHANG Liang-jun , WANG Guang-yu, LIU Yang
(Hubei Key Lab of Novel Chemical Reactor & Green Chemical Technology, Wuhan Institute of Technology,
Wuhan 430074, China)

Abstract; To improve surface adhesive properties of polyurethane foam, diethanolamine (DEA) was
utilized to react with epoxy groups of epoxy resin to synthesize modified epoxy resin with terminal
hydroxyl. Before foaming, epoxy resin with terminal hydroxyl had been coated on internal surface of a
foaming mould. Hydroxyl components and isocyanine components of polyurethane were added into the
mould and then the mixture foamed molding. Research emphases were placed on optimum reaction
conditions including temperature, time, reactant proportions as well as kinetic analysis. Infrared
characterizations illustrate that the absorption peak of epoxy group disappears, while the peak of
hydroxyl group prominently strengthens and widens, which corroborates that the ring-opening reaction
takes place indeed. Besides results of property tests confirm that the polyurethane modified by epoxy
resin can gel and cure in a shorter period than that of traditional polyurethane foam. Furthermore,
tensile and shear strength tests verify that the introduction of epoxy resin improves the adhesive
performance of modified polyurethane by around 57 %.
Key words: epoxy resin; polyurethane; foam
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