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1.2
1.2.1
100mL (2. 60g, 40mmol), TiCli(2. 20mL, 20mmol)  THF(35mL),
2h, s (3. 0g, 20mmol)
(1 10mmol) (5mL), 2 50h
10% K,CO:s (6 x50mL), ,
( 60 ~ 90°C ) (3)
3 4
3:
dl-1, 3, 4, 5- (3a): 142 ~ 144°C; IR (em™"): 1595, 1490, 1450, 1265, 790,
745, 700; '"H NMR (60MHz, CDCls, ppm): 4. 81(s, 2H, 2CH), 5. 35(s, 2H, CHz), 6. 45 ~7.25(m,
20H, ArH); C27H24N: , ( ): € 86.20(86.13), H
6.60(6.43),N 7.39(7. 44)
meso-1, 3,4, 5- (3a): 182 ~185%C; IR (em™1): 1595, 1490, 1465, 750, 700;

"H NMR (60MHz, CDCls, ppm): 4.85(d, J=3.0 Hz, 1H, 1/2CH>), 5. 16(s, 2H, 2CH), 5. 66(d,
J=3.0Hz, 1H, 1/2CH,), 6.55 ~7.26(m, 20H, ArH)

meso-1, 3-  (4- )-4, 5- - (3b): 141 ~143°C; IR(e¢m™"): 1610,
1510, 1385, 810, 790, 690; '"H NMR (500MHz, CDCls, ppm): 2. 22(s, 6H, 2CHs), 4. 75(d, J=3.0
Hz, 1H, 1/2CH,), 5.10(s, 2H, 2CH), 5. 62(d, J=3.0Hz, 1H, 1/2CH,), 6. 53 ~6.98(m, 18H,
ArH); “C NMR (500MHz, CDCls, ppm): 20.4, 67.9, 70.9, 96. 1, 114.5, 126.7, 127. 4, 127.6,
129.5, 138. 3, 143. 4; EI-MS, m/ z(% ): 404.2(7. 6% ), 208. 1(100% ), 209. 1(93. 4% );

C2oH2sN, :C 86.52(86.53),H 6.26(6.51),N 7.04(6.96)

dl-1,3-  (4- )-4, 5- - (3¢): 181 ~183°C; IR(em™"): 1600, 1490,
1450, 805, 760, 700; '"H NMR (60MHz, CDCls, ppm): 4. 82(s, 2H, 2CH), 5. 34(s, 2H, CH.), 6. 45 ~
7.30(m, 18H, ArH); EI-MS, m/z(% ): 446.2(9.4% ), 444.2(14.1% ) 299.1(100% ),

228.0(99.0% ); C27H2:ClLN> : C 72.73(72.81), H 5.02(4.98), N 6.29
(6.29)

di-1,3-  (3- )-4, 5- - (3d): 160 ~162°C; IR (ecm~"): 1600, 1570,
1490, 1450, 805, 760, 700; '"H NMR (60MHz, CDCls, ppm): 4. 82(s, 2H, 2CH), 5. 30(s, 2H, CH,),
6.30 ~7.25(m, 18H, ArH); C27H2:CLN, : € 72.93(72.81), H4.91(4.98), N
6.18(6.29)

meso-1, 3-  (2- ) -4, 5- - (3e): 138 ~140°C; IR(em™'): 1595,

1490, 1445, 740, 720, 700; '"H NMR (60MHz, CDCLs, ppm): 4. 78(d, J=3. 0Hz, 1H, 1/2CH.)5. 06
(s, 2H, 2CH), 5.58(d, J=3.0Hz, 1H, 1/2CH:), 6.60 ~7.35(m, 18H, ArH);
C27H2:CLN; :C 73.27(72.81),H 5.04(4.98), N 6.23(6.29)

meso-1, 3- -4, 5- (4- ) - (3f): 174 ~176°C; IR(em™'):
1600, 1500, 1390, 810, 755, 700; '"H NMR (60MHz, CDCls, ppm): 2. 16(s, 6H, 2CHs), 4. 80(d, J =
3.0Hz, 1H, 1/2CH,), 5.10(s, 2H, 2CH), 5.62(d, J=3.0 Hz, 1H, 1/2CH:), 6.45 ~7.25(m,
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18H, ArH); CaoHasN> :C 86.62(86.53), H 6.82(6.51),N 6.91(6.96)
meso-1, 3- -4, 5-  (4- ) - (3g): 190 ~ 192°C; IR(e¢m™'):
1605, 1515, 1505, 1400, 828, 770, 760; '"H NMR (60MHz, CDCls, ppm): 3. 70(s, 6H, 2CH3), 4. 80
(d, J=3.0Hz, 1H, 1/2CH>), 5. 06(s, 2H, 2CH), 5. 62(d, J=3.0Hz, 1H, 1/2CH.), 6.45 ~7.25
(m, 18H, ArH); C29H25N> 0, :C79.87(79.79), H 6.32(6.47), N 6.40(6. 42)
meso-1, 3- -4,5-  (4- ) - (3h): 173 ~175°C; IR(em™"): 1600,
1500, 1490, 820, 775, 755, 695; 'H NMR(60MHz, CDCl;, ppm): 4.78(d, J=3.0Hz, 1H,
1/2CH,),5.08(s,2H,2CH), 5. 62(d, J=3.0Hz, 1H, 1/2CH>), 6. 50 ~7. 25(m, 18H, ArH);
C27H22CLN> ::C72.73(72.81), H 5.02(4.98), N 6.23(6.29)
4.
4a: 177 ~178%C; IR (em~"): 3300, 3280, 1658, 1595, 1485, 745, 695; 'H NMR
(60MHz, CDCls, ppm): 5. 20(br s, 1H, NH), 6. 50(s, 1H, CH), 6. 22(s, 1H, CH), 6. 55 ~ 7. 35(m,
20H, ArH) 8. 38(s, 1H, NCHO); EI-MS, m/ z(% ): 392.8(0.8% ), 182. 1(100% );
CorH24N20: C 82.50(82.62), H 6.30(6.16), N 7.23(7. 14)
4b: 141 ~143%C; IR (em ~'): 3420, 1660, 1620, 1520, 820, 772, 705; '"H NMR (60
MHz, CDCls, ppm): 2. 18(d, J=3.0 Hz, 3H, CHs), 2. 35(d, J=3. 0Hz, 3H, CH3), 5. 00(br s, 1H,
NH), 6.00(s, 1H, CH), 6.20(s, 1H, CH), 6. 40 ~ 7. 40(m, 18H, ArH)8. 28 (s, 1H, NCHO);

CasHasN>0 :C 82.96(82.82),H 6.67(6.71), N 6.76(6. 66)
4d: 166 ~168°C; IR (cm™"): 3300, 1656, 1590, 1480, 815, 750, 720, 695; 'H
NMR (60MHz, CDCls, ppm): 5. 10(br s, 1H, NH), 5. 98 (s, 1H, CH), 6. 15(s, 1H, CH), 6. 50 ~ 7. 40
(m, 18H, ArH) 8.32(s, 1H, NCHO); C7H2,CLN,0 : € 70.48(70.28), H 4. 84
(4.81),N 6.12(6.07)
4h: 155 ~157°C; IR(em™"): 3320, 1660, 1600, 1490, 710, 695; 'H NMR (60
MHz, CDCL, ppm): 5.30(br s, 1H, NH), 6.05(s, 1H, CH), 6.23(s, 1H, CH), 6. 48 ~7. 45(m,
18H, ArH) 8.32(s, 1H, NCHO); C27HxCLN,O : C 70.42(70.28), H 4. 96
(4.81),N 5.90(6.07)
2
(1) ( TiClL )
50h, (3), ( 4)
4 ( 1)

Table 1 Relationship of Reaction Time and Yields (R =R’ = C¢Hs)

time /h yield of 3a/% yield of 4a/%
20 18 24
2 30 32 21
3 50 64 6
3 'H 'H
2 2 3
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, 2 3
2 (3)
Table 2 Yields of Product 3 and the Isomer Distributions
R R’ yields/ % meso: dI

a CeHs CsHs 64 20: 80
b CeHs p—CH1C6H4 53 85: 15
c CeHs p-ClCeHa 68 10: 90
d CeHs m-ClCe¢Ha 47 5:95
e CeHs 0-ClCe¢H4 55 85: 15
f p—CH3C5H4 CsHs 51 95:5
g p-CH;0C6Hs CsHs 48 85: 15
h ]]-CICGHA CeHs 45 95:5
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Low-Valent Titanium Induced One-Pot Syntheses of Imidazolidines

WANG Shao-Zhong XI Shang-Zhong WANG Xiao-Yan HUANG Wei CHEN Wei-Xing*
( Department of Chemistry, Nanjing University, Nanjing 210093)

Under the action of a low-valent titanium reagent, substituted imidazolidines were synthesized in
moderate yields via cross-coupling between imines and triethyl orthoformate, and the yields of
product 3 with different substituted groups as well as the corresponding isomer distributions were also

discussed. Related NMR spectra were used to define the configuration of the products.

Keywords: low-valent titanium reductive coupling imines triethyl

orthoformate



