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1 SEIGERS

1.1 UBRHEH
Bruker ABANCE 300 MHz #Z AR ; Bio-Rad FTS 135 £L4MEREAL.
XA W (e, Rk T) ) s SRR (Jb Rt TAPREA IR FD) 5 2R B (4307
ali, REFVE S AT 3 BIRWUEE(HHral, RERHEIIA ) 3 HAVE R R4 4.
1.2 HEMERE K
1.2.1 PERT AR GRBELNT .

OHC@CHO + CHy(CN), — (NC);C=E—©—CHO
HO~ /~OH 0~ /0
(NC):C=C@CHO + —mBe e ~C=Hc©—% )—@CHZC NC):
H HOXOH NCx XO (NC):

H 1. 34 ¢(10 mmol ) X 7R —HEER 7. 92 (12 mmol)ﬁiﬂ%j}ﬂ/\ﬁjﬁﬁﬁlﬂlﬂ , B 0.5 h J&, AR
FHBRE S O 30 s JE G, WFEE S min J&, FRECA GRS RN 30 s JEEH, Wtk RE 2%, F TLC
KAy, HEXE HEEFERE S M1k, A 1,36 g(10 mmol ) Z= & PUEEFT 0. 036 g(0. 1 mmol ) =R ALK
VEMEAER. BFEE0.5 h 5, OB b S0 30 s JEEUH , Ntk B 2. FKPES, w13, H DMF-2
M E 4, 193.2 g RIE AR, 1% 69.7%. m.p. >300 C. MS, m/z: 464. 2( 4> F B Fik) . L&
Mr(% , Cr,HyyN,0, 15 ME) : C69.89(69.82), H4.38(4.34), N 12.10(12.06).

IR(KBr), #/em™"; 2960, 2869, 2304, 1509, 1432, 1353, 1129. 'H NMR (300 MHz, DMSO) , &:
3.06(d, J=2.7 Hz, 2H) , 3.26(d, J=2.7 Hz, 2H) , 3.36(d, J=5.7 Hz, 2H) , 3.94(d, J=5.7 Hz,
2H), 5.83(s, CH), 7.42 ~8.26(m, 8H, CHAr).

1.2.2 PHER2 AR GREELNT .

(NC);CZHC—Q—ng)—@— CH=C(NC), —OI OHC—Q—gxg}—Q—CHO
2

$1.16 ¢(2.5 mmol) A 1 5 5 mL Fiid 53 %0H 10% %) NaOH 1A, WFES 20 min J& , BOAE
PO 30 s JEEUE. G E 5 ~6 WIS, FKBER, U8, H DMF-CREEE S, 15 0. 81 g IRE {4
A2, Y% 88.1%.

IR(KBr), #/em ' 2970, 2889, 1701, 1691, 1509, 1432, 1129, 768. 'H NMR (300 MHz, DMSO) ,
8:3.06(d, J=2.7 Hz, 2H), 3.27(d, J=2.7 Hz, 2H), 3.34(d, J=5.7 Hz, 2H), 3.90(d, J =5.7
Hz, 2H), 5.83(s, CH), 7.21 ~7.90(q, J=2.7 Hz, 8H, CHAr), 10.0(s, 2H, CHO).

1.2.3 K3 AR HREREMT .
(NC);CZﬁ@—(gXC(}OCHO
3

OHC@—(EXE)@ CHO + CHi(CN).

$#1.94 g(5 mmol) HEIA2 50.4 g(6 mmol) N JEHEEE/RIL 1:1. 2 IREG, S 2.2.1 WK
N, 5E1.5 g haMA 3. RN 75%. m.p. 213.5 ~214.6 C. JTCEIMT (% , C\yHyyN,0 5 AH) .
C69.26(69.22), H4.87(4.84), N6.78(6.73). MS, m/z: 416. 4( /3 F&FW). IR(KBr), #/em '
2970, 2890, 2318, 1696, 1604, 1547, 1402, 1325, 1199. '"H NMR (300 MHz, DMSO) , 6: 3.07(d, J =
2.7 Hz, 2H), 3.25(d, J=2.7 Hz, 2H), 3.30(d, J=5.7 Hz, 2H), 3.80(d, J=5.7 Hz, 2H), 5.83
(s, 2H), 6.58(s, 1H), 7.21 ~7.90(m, 8H, CHAr), 10.0(s, 1H, CHO).
1.2.4 FEES 4K K 2.36 (10 mmol ) XK — HIEE BALAEEE (4) . 1.1 g( 10 mmol ) [H] 7 & F1
0.036 g(0. 1 mmol) InBr, — I AMEE, HFEE0.5 h J&, & 3 h, FHKBER, 1k, Bk BRIk 5
CBETELE S, 152,58 g tEEAEIARR 5, 2% 78.8% , m. p.>300 C. JLEIMHI (%, C,H,0,, 15
fl): C65.88(65.85), H5.01(4.94).

MS, m/z: 1312. 3(43FBFW) ; IR(KBr), #/cm ™' ; 3441, 2890, 1696, 1647, 1402, 1322, 1193.
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"H NMR (300 MHz, DMSO), 8. 2.18(s, 8CH,), 3.96(s, 4CH), 4.20(s, 4CH), 6.21 ~8.30 (m,
24H, CHAr), 10. 18(s, 8OH).
HEA S BA ERLATT .
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OH
AcO” OAc

4
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1.2.5 #oR{EM 6 96 &k G RIKEINT

HO.
HOJ(‘O

]]()}C(JH
= HO OH
- .

¥ 2 g(1.5 mmol) A MAYHFR[ 4] 54 5 F10.003 g(0.01 mmol) = VAL ABFERPY, BFEE 0.5 h
J&, A2 g(9 mmol ) Z= DU, BFEE 1 h, HCE 3 h LA b, FZKEES, ik, AR (IR 1:1)
LGN, 5114 g AR 6. 755 55.2 %. m. p.>300 C. JTLEDHF (%, C,aHy 0, HHEAH)
C 66.32(66.27), H5.91(5.85).

MS, m/z: 1376.5( 4> FEF%) . IR(KBr), #/em™': 3661, 3457, 2958, 2850, 1549, 1504, 1207,
1168. "H NMR (300 MHz, DMSO), 8: 3.06 ~3.94(m, 32H), 4.20(s, 4CH ), 4.54(bs, 80H), 5.76
(s, 4CH), 6.21 ~8.30(m, 24H, CHAr), 10.18(s, 80H).

1.3 HBHirkRUEY 9 FIEK

# 1.38 g(1 mmol) HIHI{A 6 F1 3 mg(0. 01 mmol) =VRACHHBAMFERAN, BFEE 0.5 h, FIA2.50 g(6
mmol ) FIEIAR 3, BFEE 3 h, AE &, FKER, SUE, 54 1.92 ¢ A@EAE 7. IR(KBr), #/cm ™',
3660, 3456, 2958, 2850, 2307, 1559, 1504, 1208, 1198.

W2 GY 7 Sid 0 NaOH(5 mL, BTt /34015% ) S, H IR M4 (U iy, fink
AhBR SRR, PEAT R RIE) , EEITC 2307 em RO k. IOKFERE, g, FIKPES, S8
{4 8.

IR(KBr), #/em™": 3661, 3459, 2959, 2857, 1702, 1695, 1547, 1530, 1218, 1098.

LG (% 1 mmol 1) 5 2.07 g(1.5 mmol) H[EI{A 6 % 1: 1. 5 FEER EL A BFER b ( [8] Hh a) {4
7), SR EE/R LA 1:1(464: 464) K HIREEW 9. BICR K 12.7%. m. p.>300 C. MS, m/z:
8216. JLERMT (% , CouHy 0,5 1THAE) . C 67.89(67.83), H5.73(5.69).

MS, m/z: 8216 (43T B 11U, 1% 7 8215). IR(KBr), #/em™"; 3660, 3456, 2958, 2850, 1559,
1504, 1208, 1198. 'H NMR(300 MHz, DMSO) , &: 3.06 ~3.94(m, 192H) A2 I CH,—O Ay H I,
4.54(bs, 240H) >~ CH,—OH BE¥RHEAY H K 5.23 (s, 36H) Ml i 0—CH—O FAY H %, 5.38(s,
20H) A Ph,H [ H %, 6.21 ~8.30(m, 152H, CHAr) AF53F LAY H 1§, 10. 18 (s, 400H ) AR FEHLAY
H &,

“C NMR (300 MHz, DMSO), &: 31.6, 31.9, 33.8, 37.2, 64.5, 64.9, 65.7, 103.0, 105.3,



Ik

123.3, 127.8, 128.7, 129.9, 136.4, 137.2, 142. 8, 154. 3.
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il 5 128 P PR AR A A TE A A, DABR SRR OR R . R 2 iR S R
RIS, EARMARIRE Wy, M —H ik s[4 ] 5 b &9, (H i T 5Oz vk B g 0 28 — i s 2 7=
HEREY), WORER, HEMSAEIHF=Y). R =AM, SR Ay, il FH R (X
AT ) VEMEALT, T —3B 0 PR EE i R i, PR TIREZMREY, ORI

AR 4 ] 5 s RS S 2R I DU s S 58 4, R TR 4] 5 5 B EE R LE o 1:6. T
AR T i K, TS = AN oK, ook f A 2 0 DU s 2 7K Pk B 2.
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R IR Z H i 5 2 e D st 4 S AR AN B R 3, HEBR RIS R G . R ZIE R4 1
DE R AR AP AT AT FE B A 5T 55 25 T AN M 4 S
2.3 BHir¥9 WEHK

T RO AR — D O R E BRI, RN Z i T SON R AT, R T A RN
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N, BCRHAE 12.7%.
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Solvent-free Synthesis of 4,6,10,12,16,18,22,24-Octa-hydroxy-2,8,14,

20-tetra{ ( tri-(3-phenyl-2 ,4 8 10-tetraoxaspiro| 5.5 Jundecyl) ) -
(4-(2-(4,6,10,12,16,18,22 ,24-octa-hydroxy ) Calix| 4 |
resorcinarenyl ) phenyl) | calix| 4 | resorcinarene
Spiro macromolecular Dendrimer

WEI Rong-Bao ™, LIANG Ya
(School of Chemistry & Chemical Engineering, Tianjin University of Technology, Tianjin 300191, China)

Abstract The terephthalaldehydes mono-acetal was prepared by the reaction of terephthalaldehyde and ma-

lononitrile. The 2-(4-dicyano-vinyl-phenyl ) -9-(4-formylphenyl ) -2 ,4 ,8 , 10-tetraxaspiro[ 5. 5 ] undecanes (3 )

were given through terephthalaldehydes mono-acetal reacting with pentaerythritol and then the hydrolysis oc-

curred in the presence of InBr,. The calix[4 ] resorcinarenes 6 was prepared by using terephthalaldehydes

mono-acetal and resorcinol as the material. Through compound 6 reacting with compound 3, calix[ 4 ]resorcin-
arene macromolecular dendrimer of 4,6,10,12,16,18 ,22 ,24-octahydroxy-2,8 ,14 ,20-tetra{ ( tri(3-phenyl-2,
4 8 ,10-tetraoxaspiro[ 5. 5 J undecyl ) )-(4-(2-(4,6,10,12,16,18,22,24-octahydroxy ) calix [ 4 ] resorcinare-
nyl) phenyl) | calix[ 4 ] resorcinarene (9) was produced. The product was characterized by IR, 'H NMR,

“C NMR, MS and elemental analysis. The effect factors on the reactions were discussed.

Keywords Solvent-free synthesis; Calix [ 4 | resorcinarenes; Dendrimer; Pentaerythritol; Terephthalalde-

hydes; Malononitrile
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