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Synthesis and Characterization of the Trans-cyanopyrrolidone

Hu Bingcheng, Li Chunxu, LiuZuliang, Ma Dengsheng

(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094)

Abstract  The mono-isomeric trans-2-cyano-2,3-dimethyl-3-methoxycarbomethyl-5-pyrrolidone,
which is used to build the ring-A fragment of the tolyporphin model, was synthesized through the ring-
opening reaction of the lactone ring in the bicyclolactam-lactone and the isolation method of the high
performance liquid chromatography(HPLC). It was characterized by *H NMR, *C NMR, IR, MS and
elemental analysis. Then its space conformation was determined by the NOE technique.
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Fig.1 The synthesis route of the chromophore model of tolyporphin A
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Fig.2 The synthesisof trans-cyanopyrrolidone 6a
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169mg(1mmol) - 17 20mL s \
130mg(2mmol) , 20h, )
15mL 2mol/L NaH,PO, ) 85% ) pH 2,
5mL , 5mL 0.5mol/L )
20min, , (209 )
/ (95/5)) 181mg(86mmol) 6a 6b, 86%, b.p.127°C. UV-vis(MeOH), | .

207nm/12400; *C NMR(200MHz, CDCl,), d: 17.65(C-3-CHj), 18.32(C-2-CH,), 39.93(C-3-CH,-),
45.12(C-4), 50.73(0-CHs), 54.37(C-3), 64.84(C-2), 116.61(CN), 168.96(COO), 203.26(C-5); IR(KBT),
u/en: 3180(s, N-H), 3115(s, N-H), 2975(s, C-H), 2955(s, C-H), 2230(m, CN)), 1735(s, C=0, ester),
1725(s, C=0, lactam); MS(70eV), m/Z(%): 210(M", 18), 179(M*-OCHj, 47), 142(28), 114(100);

, ( )/%: C 57.24(57.13), H 6.55(6.71), N 13.45(13.32).
13
6a 6b. : Polygosil 60-10( 4mm,

250mm, 5um); Y/ ( MV( )=10/14; 2.0mL/min;

207nm; 40°C. 6a 6b TLC , TLC

) 10/13 o
1.4 'H NMR

6a 6b f5mm , CD,CI 'H NMR

. 6a(200MHz, CD4Cl), d:1.23(s, 3H, C-3-CH.), 1.64(s, 3H, C-2-CH,), 2.44~2.78(AB-system, 4H,
C-4-CH,, C-3-CH,), 3.75(s, 3H, OCHy), 5.99(s, 1H, NH). 6b(200MHz, CD,Cl), d: 1.50(s, 3H, C-3-
CH,), 1.63(s, 3H, C-2-CH,), 2.44~2.78(AB-system, 4H, C-4-CH,, C-3-CH.,), 3.75(s, 3H, OCH.), 6.12(s,
1H, NH).

NOE , 2 ., H NMR

1.64(6a) 1.63(6b), NOE .

2
2.1 HPLC TLC
6a 6b HPLC . TLC 1. ,» Tr
, » R o
1 s 6a 6b 98.3%, 6a
(Tx )s TLC R .
1 HPLC TLC
Tab.l Resultsof the HPLC isolation and the TLC test
Tg/min /mg 1% R
6a 5.4 117 64.6 0.55

6b 7.3 61 33.7 0.50
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Tab.2 Resultsof the NOE test for the products
NOE
d d 1%
6a 1.64 C-2-CH, 123 C-3-CH, 0
2.44~2.78 C-3-CH, 2.6
- 163 C2.CH, 1.50 C-3-CH, 9.7
2.44~2.78 C-3-CH, 0
2.3
. (
2/1, 1).
56%. B. C. D A
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