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WE. ks 2-(R*N=CH)-5-R'C,H,NH (HL': R'= H, R*= C,H;; HL*: R'= H,
R*=2,6-'Pr,C;H,; HL’: R'= 'Bu, R*= C;H;) % #1 5 NaH & KN(SiMe,), B 513 2] 4 % &4
NaL (1a~3a) o474 &4 KL(1b~3b). /£ BnOH & & T . iX 5 & &4 56 A O AR AL 91 % & X85
(rac-LA) FF R B A B A EBERS AL 0.5 min Z NAEMEAR 100 B T8 rac-LA T2 B A5 28
ST ERERE DN .5 TESHARL. S K BnOH A6 3bERITFHO RS TEEL
BRBEE FAREH S MBI EPDIALER REALAETHEO T QRITEFETRERL
A AR E N BRI E R ERAR BB £ —60 °C,3b/BnOH 1E 113 8]
REMFHE P, ARZHH 0.66.
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Synthesis and characterization of sodium and potassium iminopyrrol-1-ides
and their catalysis toward the ring-opening polymerization of rac-lactide

TIAN Lulu, WANG Zhongxia
(Department of Chemistry University of Science and Technology of China» Hefei 230026, China)
Abstract: Reaction of 2-(R*N= CH)-5-R'-C,H,NH (HL': R'= H, R*= C,;H;; HL*: R'= H, R*=
2, 6-'Pr C;H;; HL’: R'= 'Bu, R*= C; H;) with NaH or KN(SiMe; ), alforded the sodium and potassium
iminopyrrol-1-ides Nal. (1a~3a) and KL (1b~3b). In the presence of BnOH, the sodium and potassium
complexes exhibited high catalytic activity in the ROP(ring-opening polymerization) of rac-lactide, leading
to almost complete monomer conversions in 0.5 min when using a ratio of 100 : 1+ 1 for [LAT,/[M],/
[BnOH],. The molecular weights of the polymers determined by GPC(gel permeation chromatography)
were lower than the calculated values, and the PDI(polymer dispersity index) ol the polymers were also

relatively wide. Complex 3b was demonstrated to catalyze the immortal ROP of rac-LA resulting in
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polymer with controlled molecular weight and a relatively narrow PDI in the presence of 10 equiv of BnOH.

The polymerization exhibited low stereoselectivity at room temperature. Decrease of the polymerization

temperature led to an increase of selectivity. At —60 ‘C the polymerization of 100 equiv. of rac-LA
catalyzed by 3b/BnOH gave PLA (polylactide) with a P, value of 0.66.
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opening polymerization
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&8 4B WAL TN IR I IR R G A U 2R R
YR B A TR Z — % T R A IR R AR
PLABAFREUE . FESMESFRN, —H
ZEWKH I ORI ZHERBNE SRR
AL TS 28 R TR 58 BEA gy ot LRl gl
£ N 15 LN - BN IR il ol o
S AR SR L AN ) AR AR R R AR R B PLA B
A TR) B0 Tl 235 4 LA S AL A N Ak = 1 Joi BT Ot 5 08T 1Y
AL AR R E A B M REAS [A] ) PLA 5 258 i
AT PLA BORHE A= Wy B 2= G0 T T2,
B AL 4 J T A7 QT AR LTS 50 40R0 B A6 B 4
a8 M Ak 50 2 W 32 3 F AL A LB AR AR R L o EE G
HW o T 5 B A PR IR 2 X Fhés 5 U TE
WA S TRV A SO N R R R A B
B B HEAL I P A B X rac-LA AN IE 2SS 1Y B8
A HA R ST AREBEYE BT LA % &Y
AN BT R R G BA T Z /AT 5. 5 — 7
T8, 7 Jhie BE Mk 0 AR BT TR E S M & B B 1L 2
— ATz N ) B PR ) 2002 4F Roesky
SECE LT R SEMERE Zn, Mg AL B9 2% 5 W
2013 4, Mashima 27 & 5 T 30 1 356 n n s + 4>
J& 45459 s Phomphrai 2518 & 50 7 V. iz 55 At 0% 48 4%
AWIFR T L-LA l rac-LA WIFHR RS B4
AL PI935 G W 109 37 1A R B v A OR R B 2014 4
Hormnirun % & T 2R UM SRS D 3F — B85
KT —H LB B SYI rac-LA FFIHE

sodium or potassium complex;

catalysis; rac-lactide; ring-
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Fe T RL B R FRATT B A A O ) A S ) IE
I S M TR AR 28 5 B L UL A B LB 2
Yy, R R X B 5 W)X rac-LA TF IR R G 14 1k
PERE.

1 S°If

1.1 X F 5]

Fr A S B e s 2 A AR T #E 4T THE e b
25 Na/ ZRFW M J5 726 8 B ORTE SN AATE T P S
R, AW B CaH, [ J5 75 1 T3 <.
NaH M Alfa-Aesar i3 2 7 W 3L, KN (SiMe, ), M
B2 T 1R 2 T 3K B N 25 S A I 3K CaO
THRJE 25 AN BE N SR IS TR A ) TR IR
A S R T 45 dn 3 U AT DMSO-d6 W EMD
Millipore 2 BWG3E L 4A 43 i T 48 3F bt < 1 A
CDCIl, M\ Cambridge Isotope Laboratories W3, &K
2Rl A E A A P At ) A ) A ) 2 D T SR
I BB Al L R 7 e A HIL! ~ HIL® 43 B8 SOk o7 ik
A P NMR # FH Bruker avA00 A% ik 2 3 {3 i
SE . H A C NMR G £ 2 0 8% LU 5l g ol TMS
YER 2 bt JTU R 43 7 i o B BR 2 R R 24k
Bl 5288 # 0 J Elementar vario EL cube JG &R 73
B ASCIN A5 55 43 9 0 % (HR-MS) i o [ Bl 22 R R
AL B2 5286 0 FH Thermo Orbital XL ETD
JT AN A5 B K08 7 43 fh o B R e Ak
5 M BB A 2k 5 A 36 B UltraStyragel 8 3% 4
(103,104 I 105A) Al 410 7R 22 §7 6 16 W 2% f
Waters 150C @3 {30 15, (0 3% 4 THF ki 2 48
TE K 1.0 ml « min', HER K CIEAE bR R TR
BV 7 & Mn K5 5501 240 PDL
1.2 %&E&5W 1la~3b HWEK

L5 1a 95 0 % 8 NaH (0,044 g, 73k
e NaH Bt & 73400 600 894 #il . 1.1 mmol) JI
CE Ve Pl B 25 5 W0, BRI 5 mI THE K AL 4
HL'(0.170 g, 1 mmoD) ¥ ## 7 5 ml THF " i A
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NaH 127 T, 52 2046 S 7= A AR R WA
B0 VT UL A AR S i DR DB R 45 B 2 ml
LA I ETUVE . L B bR R R R H O b vk
FERZ T TR 2 Ao F AR AR (00148 g,
77%).'H NMR (400 MHz, DMSO-d6): & 8.13
(s, 1H), 7.31~7.22 (m, 2H), 7.14 (d, ] =7.5
Hz, 2H), 7.02~6.90 (m, 2H), 6.55 (dd. J =
3.1, 0.9 Hz, 1H), 5.99 (dd. J =3.2, 1.2 Hz,
1H). ¥»C NMR (101 MHz, DMSO-d6): & 155.15,
154.09, 139.19, 136.21, 128.67, 122.29, 120.77,
109.61. JTEE 43 #7: Ciy HyNyNa « 0.1C, H; O 5
{6:C, 68.67; H, 4.95; N, 14.05;4#1{H :C 68.19,
H 5.08, N 14.10.JC &R 73 Hr #£ i & THF 5 45 & i
—aifh, BA TR A THE 52 H

& 10 B & R =R NS HL' (0,170
2.1 mmol) EME 10 ml THF 1% KN(SiMe; ),
(1.02 ml,1 mol/l THF ¥ ¥ ,1.02 mmol) £&12 i hn
S A B0 L R R AR O B 6 T TR R
ARG g AR ) 2 ml A PR AR LT . g T
CoRElk, B8 TR AL A am R (0.152 ¢,73%0).'H
NMR (400 MHz, DMSO-d6): & 8.12 (s, 1H),
7.29-7.19 (m, 2H), 7.02 (d, J =7.5 Hz, 2H.),
6.94 (dt, J =7.3, 1.1 Hz, 1H). 6.87 (s, 1H),
6.59 (d, ] =2.5 Hz, 1H), 6.00-5.92 (m, 1H). *C
NMR (101 MHz, DMSO-d6): & 156.50, 155.09,
139.92, 135.49, 128.74. 121.79, 120.44, 109.66.
JTLE AW Cy HyKN, i+ 88 C, 63.43; H, 4.36;
N, 13.45;0 Bl :C 63.22, H 4.73, N 13.22. 0%
ST RE a2 THF S48 Gk — D alifh, Jas 1.

Y 2a 195 R A AL La [FRE I 20 B 1D
FEIR T NaH (0.044 g, 5y BUE NaH B0 50N
60% B B, 1.1 mmol) 5 HL? (0.254 g, 1
mmol) 7 THF i . [fl#E i Jr ik b B 5 15 2L 1H @
AR 2a (0.215 g, 78%).'H NMR (400 MHz,
CDCly): §7.95 (s, 1H), 7.19-7.13 (m. 3H) . 6.61
(dd., J=3.6, 1.3 Hz, 1H), 6.51 (d, J =9.5 Hz,
1H), 6.25-6.19 (m, 1H), 3.12-3.00 (m, 2H),
1.14 (d, J =6.9 Hz, 12H). "C NMR (101 MHz,
CDCly): & 152. 48, 148.71, 138.86, 130. 07,
124.47, 123.53, 123.27, 116.37, 110.10, 28.00,
23.73. T 43 M1 : C,, Hyy Ny Na » 0.8C, Hg O 211
C, 72.63; H, 8.27; N, 8.39; /¥ fH:C, 72. 27, H
8.42, N 8.06. TR /¢ Hr#f il & THF H 45 dhilk— b

aifl, A TH 5 A THE 52 8.

&Y 2b 1Y 1R A M 1b R A A9 25 5%, R
IR T ¥ HL?(0.254 g, 1 mmol) 5 KN(SiMe;),
(1.02 ml,1 mol/l THF ¥, 1.02 mmol) & THF
SR [R5 15 7L A B K 2b (0.245
g.84%) . HT X Eﬁ%ﬁ%ﬁﬂ?ﬂ@ 2b [ 5P 2b 7F
THF #1C % 19 1R v R R A 4 ROE
.'H NMR (400 MHz, LDng): 3 7.95 (s, 1H),
7.19-7.09 (m, 3H). 6.61 (dd, J=23.6, 1.4 Hz,
1H). 6.59-6.56 (m. 1H), 6.24 (dd. J=3.6, 2.7
Hz, 1H), 3.11-3.00 (m, 2H), 1.14 (d, J=6.9
Hz. 12H). ¥C NMR (101 MHz, CDCL,): & 152.
38, 148.78, 138.79, 130.16, 124.41, 123.32, 123.
25, 116.25, 110.16, 28.00, 23.74.7C & 3 #r: Cy;
H, KN, » 0.2C, Hs O3B A : C, 69.67; H, 7.42;
N, 9.13; 77 :C, 69.39, H 7.82, N 9.55. TG5>
Priefh 28 THF HE 45 Gk — P aifh, 525 T8 5
¥k 8 /& THF.

&Y 3a 095 MR A AL 1a [FRE B 250 5%, RD
FE T ¥ NaH (0.044 g, 730 BUTE NaH i & 73 800
60% BB B s, 1.1 mmol) 5§ HL® (0.226 g,
1 mmol) 7 THF JZ N7 . [7] B¢ 1Y J7 2 Ab PR )5 15 58 2
K 3a (0.188 g, 76%)."H NMR (400 MHz,
DMSO-d6): & 8.01 (s, 1H), 7.23 (t, J =7.8 Hz,
2H), 7.06 (d, ] =7.6 Hz, 2H), 6.92 (t, | =
7.2 Hz, 1H), 6.48 (d, J =1.8 Hz, 1H), 5.89 (d.
J=3.2 Hz, 1H), 1.22 (s, 9H). "C NMR (101
MHz, DMSO-d6): & 154.59, 154. 13, 136. 84,
128.77, 121.78, 120.41, 108.69, 105.55, 33.08,
31.47.HR-MS: m/z 249.1362 [M+H] ,[Cy; Hys
N, Na] " TH5H :249.1368.

&Y 3b 1Y G 1 R HA b R Y20 5, D
FI ¥ HL® (0.226 g,1 mmol) 5 KN(SiMe,),
(1.02 ml,1 mol/l THF ## . 1.02 mmol) £ THF
SN [E)FE 0 7 6 b B S 15 B @0k R 3b (0,216 g,
82%)."H NMR (400 MHz, DMSO-d6): & 7.99
(s, 1H), 7.22 (v, ] =7.8 Hz. 2H), 7.04 (d. J =
7.8 Hz, 2H), 6.90 (t, J =7.2 Hz, 1H), 6.48 (s,
1H). 5.87 (d. J =3.2 Hz, 1H), 1.23 (s, 9H).
¥C NMR (101 MHz, DMSO-d6): & 155. 26,
137.28, 128.66, 121.25, 120.36, 105.15, 33.20,
31.70. TCE MM :Cs Hir KN, » 0.4C H, J1 B - C,
69.92; H, 7.62; N, 9.37; /»#r{fi: C. 69.83,
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H 8.11. N 9.25. TG R /M HT A fh 48 THEF-C Joe B 45
dE— B Al Al B R AR B D O b
1.3 X-H&BRITH

a8 Y 2b B9 ATE AT ¥ A Lindemann
BHEH. T 298(2) K 1E2 % 1 8 P A5 (Mo-Ka
28 A=0.71073 A) Y Bruker Smart CCD 7 §$4%
e R A SRR 45k ] SHELXS-97 3k B 82k
fift il SHELXL-97 S F#EAT T F? 8008 1 d5e /)
IR RS 1B SUR T R AL E TR A D R B
HAb SR 4137 3% 1.

F1 KEY2 M X-FELTHDTEE
Tab.1 Details of the X-ray structure determination

of complex 2b

empirical formula

C’42 H38 KZ N4 ()Z

fw 729.12
crystal system Monoclinic
space group P2(1)/n
a /A 14.2742(12)
/A 10.8672(9)
c/A 28.585(2)
B/ () 99.663(2)
v /A 4371.2(6)
A 4
D/ (g e+ em™) 1.108
F(000) 1568
p(mm™) 0.253
0 range for data collecn/ (") 2.37 to 25.02
no. of reflns collected 21738

no. of indep reflns (R;,) 7696 (R,,,=0.1169)

restraints/params 0 /551
goodness of fit on F* 1.081

final R indices’[I > 2 6(I)] R,=0.0686. wR,=0.1237
R indices (all data) R,=0.2204, wR,=0.1405

largest diff peak and hole/ (e X A=) 0.312 and -0.287

(i1 “Ri = > I Fo |—| Fel /> | Fo |, wR, =
[ 2 wFo? —Fe*)?/ YwFo)] .
1.4 B rac-LA FHRES

BT 1 BR A B R A A e R AT SR
B RIARIE LA T, A 1 mol/LAREYE i A Sy 4

BEANR (£ 2.Entry 6) S N, R IEH A %S
¥ 3b (0.0130 g, 0.0416 mmol) I — & H &%
(I mD . B . 5 — A B A rac-LA
(0.5996 g,4.16 mmol) FI S M &% (2.74 mD , #itHk
AR FI A B (0.416 ml1,0.1 mol/l KK
0.0416 mmol) .5 £ 5] H 1 5 25 Bk Bl & 0 7%
BOMB] rac-LA ¥, 853 0.5 min J& 0 A JLIE VK ES BR
Lk G AS B IR G W 4F I T B 30 min J5
T ) E O e e A5 31 P00 [ AR ek 5 8 T O e Bk
BJE B T M GPC R 1 R & HE AT 2l 1 42 15
BN R G W e DU A kg b, o v R A,
TRUUTE , fl 08, 25 TR B A R G,

2 #FRE5ITiR

2.1 BEVHEKRSRIE

RN HL' ~ HL® 4 08 SCiik 25 % 8 1 it
Wk T 541 e 22 T F 4 - R o A 81000 g IR S i i
WEZR TS 1.1 B/ NaH 5 1.02 YA KN
(SiMey), 7 THF w2 R 45 31 AH N 19 40 L B0 2 5 90
1a~3b (E 1.4 & W%tz MK KRR 3 T
DMSO fil THF, A% T C k.

JITA 4 A A H A1 C NMR 3% FOT & 4
B (A% 1a~2b. 3b) 8% & 7 FE RS (45 A 4 3a)
AT 7R H M C NMR 45 R A EA1& A 145
TR BRI RS LIEH TR SR A
WS EATH 2 7 A 3a i HR-MS 18 2] /3 1 &
TE5, 5S%AWN N T 5 E 2.

NaH or
AN KN(SiMes), Q—\\N
RUNT Y, - N_ N-gi
H Rl N /
N-gr2 M
HL! R'=H la M =Na,R'=H, R>=Ph
R2=Ph 1b M =K,R'=H, R>=Ph
HL? R'=H 2a M=Na,R'=H
R2=2,6-Pr2CH? R2=2,6-Pr,CsHs
HL3 R; i'Bu, 2b M =K,R'=H
R?=Ph R2=2,6-Pr,CsHs

3a M =Na,R!'='Bu, R?=Ph
3b M =K,R'=Bu, R?=Ph

Bl TRREMEH . RESUHNEN

Fig.1 Synthesis of sodium and potassium iminopyrrol-1-ides

N T HE— T R B W AT T AR L 3RAT
IXTEE A 2b HEAT T A ES K S b T XS R
SAHTH) 2b 1B RTE SR N M THE Rild S 19
TRA & 5 ok, R ORTEP 454 & LE 2,
e PR AR A3 B K R A L PR B SR R L E RS R
2b B UL RIKHIE AR B 2 (UFRR A% S
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) 55 K BT S0 DT s T R S A 1 — A
F (K1) 5 Fe A4 11 itk ngs 2050 710 B 805 B A7 [)
BF 55 — AN BCAR R A IS SR B el T 4% S . A W
A~ THF 4y FR S KL — R F(KDO W2
— A~ B A A T e 1R R B SRR TR, RS
— AR 53 F B T R B L 4% A (ELTR) A
FHAB ) = 5 45 14 B8 o0 w19 — /> L 1 B A mE - 4%
&% THE 2 5867 K1—N1 f08K (2.841(4)
AL KI—N3 K (3.037(4) A Wl K1 5
N3 Fr7E R L e 38 22 38 o n & B9 RIS AL 7Y, e R
BT NL 5 K g6 8.N2 2 IEE R 7,
FHIRH T3 5 K™ B ALY K (2.880(4) At
Ho DLUR B8 7 B0 A7 A N1—K1 B 85 K. K2—N3 #i
B (2.681(5) A)H K1—N1 548, i K(2)—N(1)
BB (3.258(4) A) T L X 19 K1—N3 B 8 K. K2
50 e AU R BE B (2.959 (1) AL b K1—N2 i
B A U, K2 5 g &R 1 N3 A B0 ) 45
A 775 H A S A T AT H KR A T A B
XA g5 K2 i F A A Ak

FRA A A AR . K(D—N(D 2.841(4) . K(1D—N(2)
2.880(4), K(1)—N(3) 3.037(4), K(1)—C(19) 3.128(6),
K(1)—C(20) 3.268(6), K(1)—C(21) 3.234(6), K(1)—C(22)
3.092(6), K(2)—N(1) 3.258(4), K(2)—N(3) 2.681(5),
K(2)—N(4) 2.959(4); N(1)—K(1)—N((2) 62.07 (13),
N(1)—K(1)—N(3) 86.53(13), N(2)—K(1)—N(3) 103.24
(15), N(1)—K(1)—C(22) 104.69(19), N(2)—K(1)—C(22)
96.01(16) . N(3)—K(1)—C(21) 41.93(16), N(1)—K(1)—
C(20) 123.20(16), N(2)—K(1)—C(19) 28.62(17).

B2 &2 H@RIEEH
Fig.2 Crystal structure of complex 2b

2.2 BEWEN rac-LA FREES

BA RN AE CH.CL it fr. F A% &l 78 =
HEECEA R B, 4% A5 CHLCL, A7 i % A B
ARG RN & A2 A1) 1a~3b #£ BnOH 778 T 4B
REBHAMEAL rac- LA TR RS RIIEE 2.1

12 T B A BOAC S R DA B A 5] 2% ) L
TR X6F 28 5 40 %) A A 195 A R ST R 3 3 1 %) B . & R
TR, 330 S 0 ) TR AR AR = E N EE AR T L 0.5
min B AT {100 4 & B9 8 22 BR 9806 LA L 4% 4k
PLA (K2, % 1~6 D). HTENKEWEERL
e LG M O AA 1 RO DL Rt 43 8 () AN TR
F bR R A W B s R B RE Y
Sy Fa(GPO T HEM. &5 0 F RO %
& (PDI=1.33~1.39) . i i B & L 2 B ¥ e
A5 R R . W 4% £ 88 H NMR 4387 6 i X S B A
JUFBA SR BN, P, (H A 0.48~0.53 Z [H].F%
TR A BN BE L R A AR 18 ml 5 M R ST ARk B
PEFRA B 32 5. 0 40, 3b/BnOH 4k i B8 4 4> 9 18
—30 CHI—60 CHEATH}, GPC 4+ 1t AR 8 42 3 21
VA 37 MR R 1t W 8 ekt L P, A Bk # 0,58 AN
0.66 (2, %5 7 M 8 47). WA BnOH.3b 68
AL TR 22 1R B 4 O e BnOH A7 7E B 44, 7 min
AT 100 YEFN L ER %A 8940 T RGN
GPC 43F 1t W] &5 T3S (E , AT A8 J2 M i R 7 55+
BERARPH G R TRA R M. 2 5 5 10 &
BnOH F£7E0T, 3b il 1k 19 5 & 50 fE TR 3 58 B BT
(G S/ N o )1 28 i L o (= 5 e s 2
B RATWAE 5 58 WREAEAE FAE 3b A4k 100 &
WABEE R A 0.5 min J5 FHFN 100 2488 525
ZFiRSNY 2 min. TR RS Y H NMR 70 & 1,
99 Y HUKR T ARG Y. GPC T RS Y
53 F 1R 5088, L RIFE S5 T ALAL 100 4 N 22 Bk
BEMBREAEYN S TERIMGEEZGE2.8 121D,
T ST LA U B < A A TR T DA AR BE
RGO  HEA] AR A A% L H NMR 4317 3%
W P=A R AW R B (58 2,58 10~12 17).
BEAL Sk T 3 A AR AR BEAE AL P E L R AT B
e RS NE A AL AL rac-LA B A Gk 2.5
13 A7) . 45 JL 2 WA . % 58 0 A 52 6 DA% 75 335 I 4 1k 4
HIEN LB A RS W F 7 min Al 100 Y&
1) rac-LA 41 98 A W R E W . iR R AW 4
FH Mn=10661 g/mol,PDI { =1.81. 1 L 7] LAFH
HE AL IS IR T 3b. 8 Y PDI 26 WA 48
AL SR G AT M3 22 (Rl FE 5 14 3b/BnOH {4k i
BHEAYH PDI=1.33) . fifl AL EC AR R T 38 m 2
B BN T4 53 Ah R R R A A R A R
2 1~6 47T I ECE A W & 2= L B B FRAT T d A R
F 2 1~6 17 I A BN I AN J2k i R LA sl B
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G A AR SCHR AR E T RIFRATT i T2 25 2R AT A

2R SOz Al g2

BRTE AL HLER, BIFAAR 5 E 5

(AR SG —F@%—{’Eﬁﬂﬂfﬁﬂz J%*Zi&ﬁtiﬁiﬂ‘ﬁ/ﬁ%
WG| RT3 A % — it

PHEIS R TR

F2 KEW la~3b EK rac-LA FHEEF"

Tab.2 The ROP of rac-lactide catalyzed by complexes 1a~3b *
Entry Cat [LA], : [Cat]y, Time Conv.” M., obsde M., cal e ad DI - b

: [BnOH], /min /%% /(g/mol)  /(g/moD)
1 la 10011 0.5 99 6673 14377 1.36 0.49
2 1b 100:1:1 0.5 99 6391 14377 1.37 0.48
3 2a 10011 0.5 99 9290 14377 1.35 0.48
4 2b 100:1:1 0.5 98 7474 14233 1.39 0.48
5 3a 100:1:1 0.5 98 8212 14233 1.37 0.48
6 3b 10011 0.5 98 7993 14233 1.33 0.53
7t 3b 100:1:1 20 98 9545 14233 1.39 0.58
8¢ 3b 100:1:1 30 99 11829 14377 1.34 0.66
9 3b 100:1:0 7 89 18801 12936 1.28 0.47
10 3b 100:1:5 0.5 98 2510 2933 1.19 atactic
11 3b 100 : 1: 10 0.5 98 1739 1521 1.07 atactic
12h 3b  100(100) + 1:5 0.5(2) 99 5078 5816 1.51 atactic
13 BnONa 100:1:0 7 98 10661 14233 1.81 atactic

LB cBRARRRM R A RONAE 25 CF CH, Cl ¥ W 3
o F B ST AL, B2 SR e L 0.58 L8 IHL (A 8 i
s T —30 CL4MEF ¢ 46 —60 °C2

2 min.

17, LAJo=1 mol/l;

PP ACHR 1Y e AL F BT T H NMR %
(Mieige X [LATo/[BnOH Ty X #6463 + Mpon) i 5 T4

£ F 3P 5 %4 BnOH 76 F 3b f# 4k 100 %44 rac-LA KB 0.5

Bk — LT R A OB B AT AR AL S W
3b/BnOH 43 HIZE Z= I A — 60 C 244 T LA [ H
x3 HKEYW3IENX rac-LA FRES®
Tab.3 ROP of rac-lactide catalyzed by complex 3b *

ol 5 5 <GPC B
c[f # 4% H NMR

min., £ 100 Y rac-LA I

19119 P9 32 T SR A3 00 2 e S WL 3R 3.

Entry [LA], : [Cat], Temp Time Conv"” M., obsde M, e PDI <
: [BnOHJ, /C /min /% /(g/mol) /(g/mol)

1 50:1¢+:1 25 0.5 99 4920 7243 1.34

2 150+ 11 25 1 96 11707 20863 1.36

3 2001+ 1 25 1 95 12833 27493 1.30

4 250+ 1¢:1 25 1 90 11599 32538 1.35

5 300:1:1 25 2 94 14170 40753 1.34

501+ 1 —60 15 99 7606 7243 1.49

7 100+ 11 —60 30 99 11640 14377 1.63

8 150:1¢:1 —60 40 99 15502 21511 1.60

9 200 1: 1 —60 50 99 19368 28646 1.59

10 250+ 11 —60 60 99 18771 35780 1.73

(Y @ RANTE CHoClo WP AT . LLAT =1 mol/1;* FIAHE A% L ' H NMR 3584018 © GPC #dE 4 F R D T E

AP SCus fE LA 0.58 1565

; YHERIS (I

1 (Migeige X [LATo/[BnOHJo X FALF 4 Mpaor) T8 15,
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240004 ®
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Fig.3 Plots of PLA Mn (Il obtained from GPC analysis) as a function of N * C (the N is the ratio of [LA],/[Cat], and

the C is the conversion of the monomer) using complex 3b/BnOH, [LA],=1 mol/l, T=25 C
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Mn

12 000+

8000+
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N*C

4 ERDEIELHN.H[LAL =1 mol/I.T=
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Fig.4 Plot of PLA M, (Il obtained from GPC
analysis) as a function of N * C (the N is the ratio of
[LAJ,/[Cat], and the C is the conversion of the monomer)
using complex 3b, [LA],=1 mol/l1,T=—60 C

3 #Eig

FA 15 WURIZRAE 1 — 22 90 MY Jh S5k nbt s 15 4 I 457
e RGP 7E BnOH fE7E B X 248 5 W) R e
AR rac-LA TP R G G R RS RO
TSR F R A AL TR L 5] I T 428 A A e 2 252 49 R B
PRAE AL TR L) L 55 S RE A9 7T 48 1 [ IR 4% X BnOH
O], o 0 o AT AR 2, o 1o S TR (A T R .
T 30 S A 77 308 3 P AR 2, e AR I JRLRE L AL
Pt Ra W SLAR RS . — 60 CHRIR W

P, {fH7] ik 0.66.
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