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S HEEHARRESNELINER 4T WEARBEATHR

I A, LiX
(e h BT KRFFEESFIRFR, &2 EAVALFRLET, L 200237)

HE:R-3-2 A TH B (P3HB) 69 TR EMAT L A FHAEARKZ @, &6 RS HER
FEIINH A f-T N B ZAREFRITIRR SR A ZABG SR EF L, KLESERT — 4275
AR SR ket M o) B A B B A F% AW Inl~ZnT, SF3F Znd ¢ 5 F 4 M3 47 X-ray £ 547
HEIME, EFABRAEET, ZANGLEGMAINH R L-TABTRRES LA BIFHEALER,
B3 E(TOF) & ik 116 h'!, 5t AR — ey MM kb 0, L RAE(P,)EE A 0.58~
0.66, IR EBAE, LEZBAEAICIRARL, LS BENLERY AR E, 23t 1Kk
FHGHmRAR, RTERFPSEN, REWHANOSER, ENEZ Z 5 LA Hidid feds-
WA AESIN K % p-T WBE, REMAE|FRAAAFZKLI %G LM PIHB, I, EFRFR
SRR EEREGERLT, FEAT —FA AEEEEEFN PIHBAEEZEW F X, 5 XEBEH%
RN ARG KB iR B

KR R BR R B R Beik; 464, SMHEB-T MBs; TTIRRE; MAMLFR

FE S %5:0621.3

DL 2 AR A s o Ty Tz L a8
NATER A2 35 2 AR Z2 ), {8 ] Bt X R 55 F0 A= 25
W TR H . AR, BEE X B AR BT IR AT £F
SLR A A A S0, S PR TR 1 A e 11 0,75
R E, ¥ 2 25 T it v o —F AR BRS04
1B — B AWl B R G, R IR i
iz g S (PHA ) 52 B 2 AR FEF Tl FH ke k|32 14 56
o, H B -3-2 5 TR ER (P3HB) 2 5 ) 5 HL g i 5%
& Z W BRI W R N . 8 1 A W6 B 2R -(R)-
3-F2 5 T MR (P-(R)-3HB) H AT & [F 451, & —Fh 4
am P Y SRR RL, 7R ) 2 R RE T T S SE LR N
(i-PP) A 4230, A v 55 P3HB 8\ 2 1 e 1
I SRR DU 1 A T A v o AR, B —
PER (R)-B-T PR BUAS 51, 10 (S)-B-T PN R A M 4R
B, DR A 2255 55 45 (9 AMIE BE - T N B (rac-B-BL) Ky
PR TR A A ) v A5 A S 30 ST AR R B PR T B

Y5 B H3: 2024-08-07
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M ARERD: A

% 4 (ROP), FEHIJE S5 MLV B A, il 75 w1k
P3HB HA7 B2 & X1,

H AT SE B 0 M L S ARk PR YRR rac-p-
BL A AR 32 206 & & anggtiz s, gghietst,
ROV SE R 25 A W) . 2006 4F, Carpentier i 25 41 U2 4
T N-HE LB & W AL % B, B IR
S PR v TR P L IR R B M A L rac-B-BL T AR
Bro 120 °C N R, B A AR — % B I
FRIE228 B AL 400 £5 9 3 (14 2 1Y) rac-B-BLEI#
63 5 rac-p-BL B i 2Z 6ol 1 0 400, 42303
WE), IR A 1 min, BAREE LR () AT 35 ] 98% L)
b, BAEYRIBEE (P) R 0.94, 15 ik 5] 183 C, &
T4 7] P3HBAYHA (T, = 180 °C)2Y, 2023 4E, Rieger
WYL A T — & 51 Salan B 1A, 3 33 5
Y(N(SiHMe,),)s(THF), J5 {37 2 1 A= B A £k 75 1) 7 XA
b rac-p-BL H AR A o A58 2o 98 2 e AR 1 2L R
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T LB IEAY 2SR, STBL T Fy [B) Rk 28 s i AR e
PR AL . I i SR ECR U, AT SO
BEMF B L By 3R 4B A 51 A A 3L Y Salan i A/
Y(N(SiHMe,),);(THF),41 &, #£ 2 i T 4L 2000 54
T 1 1) rac-B-BL R A, AL 3 min 7] 3k 80% 4 FL 4
FeAb R, JA 0 (TOF) 432000 h!, 2580 (P,)
0.84; 4 [ AR 52 1y i 2= -35 °C B}, P, 7+ = 0.89,
JIT 1% P3HB W7 24 i 4 12 Ol 392%, 55 5 KI5 T3 4 AH
M [AAR, RGNS SR AR TR A SR, AR T
P FE AR I Y Salen BUBCLAA 5 Y[N(SiHMe,),]5(THF),
F1 Ph,CHCH,OH J5iy; Jz N 4L rac-p-BL B G . RH
AN JiE F- P Spiro K& A BREE ) Salen AU B A4 A, AH W
AR A 2R ELAG W 476 1 (TOF = 43200 h!) Al [a] AL
PEPENE, P, > 0.99; K F Spiro-BINOL-Salen! fit A i,
4 Spiro & A1 5 BINOL %k |41 ¥4 2 4 [R] 5F , 48 1k 14 %
FH GG, fE =W T . 2Rk 200 54
5 2 Y rac-B-BL B A B, LT 10 min, a 35 70%,
P, =0.91; 45 AL E-35 C i}, P, =099, %k
AR R HMES T rac-p-BL STARIERRIER A HIBFSE .

s & Jm A e B o, EL AR W A PR AT
AN, ST M S5 WA AL &R TR IT
K e A AT, AE AW 1T R A AR UL A )
PR TS o 12401k, I BR300 SERREs 2
U4 JR A WAL rac-p-BL, S2IR m il M L 8w or
Mk P R R A AR W A B . 2010 4,
Liu PR 8 T — 145 24 3 7 220 5 IR e e AR 1
L B, 6 B W BAAAE N 51K rac-B-BL JF 36
B, BB 30 C T H2Rd, sapk | L5
B A W B 0 e 22 LA 100 < 1 2 1, AR rac-
B-BLEA 16 h, a i 92%, Tk TH: %AW, (HaL
B AR T % S W (Zn: P, = 047; Mg: P, =
0.69) . 2016 &, Mehrkhodavandiif f3i 20 27 3R 16 7 —
FEF M ER O IO B AR A T U B 4
Y, 625 CF . B e, B . X AUT AR
BRI 25 & Wi fk 400 F5 9 B B EE 1Y rac-p-BL R A
1 min, SRR AEEE AL L 58 4>, TOF =23760 h!, P, =
0.71; 45 BEFE L =30 °C I, P 427 & 0.75, 2020
4F, Garden P HUZH PIHEIE T 487 (S ) B
e AR 1 SR B4 &9, T7E 60 CF . H 2R i 4
100 159 Jit (/) B 19 rac-p-BL JF IR R A, 7E R S HIH]
PR EEAL R IR (a=18%) BiF, P, 1 0.70; B4 6 h
a N 60%, P, FI%% 0.65,

M LAl OL, BR8-S W T AE AL rac-B-BL R G L
19T — 7 Wk R, (3 AT A e L v I M R ST
N ER e i e B SIS S w2 S I3 e

KZR, DSETHHARIEERE . 2019 47, FRATTHGEIL P 4
BT H AT I R G5 4 1 S EE PR B N
S H € N AR (rac-LA) G HA 1 16 PR F i 45 B 1k
FH . %F rac-LA Fl rac-f-BL R EHA —EM
FEALE, A SCRIHZ ROV EFEL G, E— 2D o0 LA
b rac-p-BL ST AREFEVETF ARG 0 PERE

1 SCIGERS

1.1 ERFRF

BCAA G it 72 v i FH 245 0 X5 SR 43 B 60 2R | 4B
R ZREEE . NP ELGER RN B 254
PR A FR 2 Fl s R DU kg | 1 O e
H s A A BR A Fl . L K4 @ A LR
W DL Rz 5 G RH G 1 52 50 8 A 34 fdE 1 ™ 4% Schlenk
BEMFERBEA . B, WEER & IEC S
FETR RPN AN 22 F0 — 2 F R (8197, 2R 4T K
AbF, AR €0 B RS 0SS WO A s STORTE AR
MG 22 18 AT TC K AL B, AE T T E A
o rac-p-BL HIMA SALEIZ M0 E0K, SR 5 HEA 7 sl
FEAR, WCAE 133 Pa ELZS R | 10 °C BFAGIRSY, %184
To i WA
1.2 MK S RIE

'H-NMR Fl 3C-NMR i €] | AVNCE-400 & #%
il P AR AN (7[5 Bruker 23 w]) #6101, CDCL, S #55, 14
H L RELE (TMS) bR, JCE 734k H EA-1106 JC
M (3Z K F) Carlo-Erba A 5] )M E . BAWor
1 o F 43 A BUE ) Water-1515 LC #E B 8
A (T8 [ Water 24 w] ) I %, DU Wk iR A 3t 30 AH
TR 1 mL/min, A3 FTRE I 25 8 B2 40k 35 °C, DLy
THBRTE 1.3x10°~7.2x10¢ g/mol 78 Fl (14 %5 43 15 £k 1k B
IR LA AR E bR 2
13 BERESWHER

2-J5 H 6 -4,6- — GUOR B | 2-TR HH L -4,6- AR R
My . 2-50 HY 2 -N-Ja R IR R O ko | G AR L'HL
L*H. L*H, L‘H. L*H U KX ¥ % & ¥ Znl, Zn2,
Zn3. Zn5. Zn6 Z7% SCHR [29] il £, 7S H LAk e B4
227 SCHK [30] 5 1o
1.3.1 2-{[N-(1-F A -1H-R 3ok ek 2-HK)F A -N-3R T
ERAA T A -4,6-— A KEB (LH) AR RS
$1°F, F 250 mL Schlenk i H A N-[(1-F F&-1H-K
JRBRmE-2-3) FHEE ] IR 3R (3.18 g, 4l 95% LI |,
2J10.0 mmol) . K,CO;(2.07 g, 15.0 mmol) )k & 50 mL
N,N-—H I H Bt (DMF), 5t £ 24 10 min, 35 % 5L 22
PR F 2-TR T 3 -4,6-— SR 15 (2.79 g, 11.0 mmol)
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%5 T 40 mL DMF v, S22 A L3R g v, i B2 4k
SN 12 he SRR S e A I, A HLAR FH K Bk
Z K, Br2 DMF, FHJC/K BRI BE T, i Uk, ool 208
W 259 500 5 19 B AR R BR . mA 200 mL
B, PREBERE 1 h s, A7 IR () R, A
AR BRIV, H R, U85 RImT 45
FEFEARA(3.68 g, I 75%) . "H-NMR (400 MHz,
CDCl;, 9): 11.99 (br s, 1H, OH), 7.81~7.78 (m, 1H,
ArH), 7.29~7.25 (m, 4H, PhH), 7.24~7.22 (m, 2H, ArH &
PhH), 7.16 (d, *J = 2.5 Hz, 1H, ArH), 6.95~6.93 (m,
2H, ArH), 6.82~6.81 (d, “J = 2.5 Hz, 1H, ArH), 5.38 (s,
2H, ArCH,), 3.94 (s, 2H, PhCH,), 3.89 (s, 2H, NCH,=
N), 2.71 (m, 1H, NCH of cyclohexyl), 1.92~1.90 (m, 2H,
CH, of cyclohexyl), 1.80~1.77 (m, 2H, CH, of cyclo-
hexyl), 1.64~1.61 (m, 1H, CH, of cyclohexyl), 1.29~1.15
(m, 4H, CH, of cyclohexyl), 1.05~0.99 (m, 1H, CH, of
cyclohexyl). "*C{'H}-NMR (101 MHz, CDCl,;, §):
152.45, 150.85, 142.07, 135.72, 129.16, 128.55, 127.67,
126.07, 124.94, 123.23, 122.71, 121.61, 119.98, 110.41
(all ArC), 59.14 (ArCH,), 53.93 (PhCH,), 47.03
(NCH,C= N), 46.22 (NCH), 27.97 (CH, of cyclohe-
xyl), 26.05 (CH, of cyclohexyl), 25.45 (CH, of
cyclohexyl). Anal. Calcd. For C,sH,,CI,N;0: C, 68.02;
H, 5.91; N, 8.50, Found: C, 67.81; H, 6.01; N, 8.38%.
1.32 2-{[N-(1-F 2 -1H-3R JFokek2-3) 7 K -N-R A
AP A )-4,6-—(2-K K/ -2-2) KB (L'H) 49 & &

BRI A N-[(1-F k- L H-OR T DR -2k ) G ] % JHe
(237 g, 4li & 95% LA I, 24 10.0 mmol) 1 2-75 HI
F-4,6-— 2-FRILN IE-2-58) W (5.79 g, 4l 2 80%,
11.0 mmol) . K,CO;(1.38 g, 10.0 mmol) #I, H:Alh 52 4
AR MERAES LH — 2, o085 BT A5 3] 1 60 [ 408
AR (4.82 g, W% 83%) . 'H-NMR (400 MHz, CDCl, 9):
8.37 (br s, 1H, OH), 7.66~7.64 (m, 1H, ArH), 7.29~7.15
(m, 14H, ArH), 6.96~6.92 (m, 3H, ArH), 6.80 (d, *J =
2.3 Hz, 1H, ArH), 443 (s, 2H, ArCH,), 4.35 (s, 2H,
NCH,=N), 3.35 (s, 3H, NCH,), 1.62 (s, 3H, CH;), 1.61
(s, 3H, CH;), "C{'H}-NMR (101 MHz, CDCl;, d):
152.23, 151.36, 150.77, 150.71, 149.17, 141.90, 141.09,
136.13, 135.84, 129.27, 129.02, 128.14, 127.96, 127.84,
126.67, 126.02, 125.71, 125.26, 124.74, 123.26, 120.38,
120.14, 119.85, 119.63, 109.53 (all ArC), 54.98 (PhCH,),
49.95 (NCH,C=N), 42.58 (NCH), 42.18 (NCH,), 31.11
((CH;),CPh), 31.06 ((CH,),CPh), 29.77 ((CH,;),CPh),
Anal. Calcd. For C,H,N;0: C, 82.86; H, 7.13; N,
7.25, Found: C, 82.74; H, 7.12; N, 7.30%,

133 %44 Zndty &k TETERRPRIZnIN(SiMe;),],
(0.384 g, 1.00 mmol) F* 50 mL SchlenkJf ', JIA 5 mL
HOR R, it 20O A& LYH(0.439 g, 1.00 mmol)
BB R, BHE SN 12 h, [ 1A 20 T i, S 328 WA
VI A7 R AR 2 DR [ AT Y, e U e AR, T O e
VR A, TS 2 B R OB R (432 mg, HOR
60%). 'H-NMR (400 MHz, C,D, d): 7.92 (d,*/=8.2 Hz,
1H, ArH), 7.15~7.12 (m, 2H, toluene), 7.06~6.97 (m,
8H, ArH & toluene), 6.81 (t, 3J = 7.5 Hz, 1H, ArH),
6.54~6.49 (m, 4H, ArH), 4.46 (d, °J = 16.6 Hz, 1H,
ArCH,), 431 (d, *J = 16.6 Hz, 1H, ArCH,), 3.83 (d, 3/ =
11.6 Hz, 1H, PhCH,), 3.37 (d, 3/ = 163 Hz, 1H,
NCH,C=N), 3.09 (d, °J = 16.3 Hz, 1H, NCH,C=N),
2.85~2.75 (m, 1H, NCH), 2.68 (d, °*J = 11.6 Hz, 1H,
PhCH,), 2.58 (br d, °J = 10.1 Hz, 1H, CH, of
cyclohexyl), 2.10 (s, 3H, toluene), 1.85 (br s, 1H, CH, of
cyclohexyl), 1.71 (br d, *J = 12.8 Hz, 1H, CH, of
cyclohexyl), 1.65~1.55 (m, 1H, CH, of cyclohexyl), 1.44
(br d, 3J = 12.8 Hz, 1H, CH, of cyclohexyl), 1.19~
0.84 (m, 4H, CH, of cyclohexyl), 0.55 (s, 18H,
N(Si(CHy)),)o  BC{'H}-NMR (101 MHz, CD, 0o):
163.08, 152.14, 13791 (toluene), 137.76, 134.99,
134.35, 129.95, 129.64, 129.33 (toluene), 128.71, 128.56
(toluene), 126.69, 126.24, 125.68 (toluene), 124.86,
124.79, 124.29, 119.06, 116.11, 110.37 (All ArC), 66.33
(ArCH,N), 55.31 (NCH,Ph), 49.61 (NCH,C=N), 47.01
(NCH), 27.54 (CH, of cyclohexyl), 27.47 (CH, of
cyclohexyl), 26.16 (CH of cyclohexyl), 25.97 (CH,
of cyclohexyl), 2592 (CH, of cyclohexyl), 21.43
(toluene), 6.10 (N(Si(CH;);),)o Anal. Caled. for
C3,H,CLN,0Si,Zn-C,Hg: C, 60.69; H, 6.71; N, 6.91.
Found: C, 60.50; H, 6.72; N, 6.90%,

134 %4%ZInTe946 % B & 4 L'™H(0.579 g,
1.00 mmol) Al Zn[N(SiMe;),],(0.384 g, 1.00 mmol) 7},
HoftrSe 6 A BEEAE S Znd — 2, T4 RS2 A AR
4 83 oK (421 mg, W % 52%) . 'H-NMR (400 MHz,
C¢Ds, 0): 7.72~7.70 (d, 3] = 8.3 Hz, 1H, ArH), 7.25~6.86
(m, 18H, ArH), 6.56 (d, 3J = 7.9 Hz, 1H, ArH), 6.45 (d,
3] = 2.5 Hz, 1H, AtH) , 452 (4,3 = 11.4 Hz, 1H,
ArCH,), 3.51 (s, 2H, ArCH,), 2.93 (d, 3/ = 11.0 Hz, 1H,
ArCH,), 2.18 (s, 3H, NCH5), 1.74 (s, 3H, CH;), 1.56 (s,
3H, CH;), 1.50 (s, 3H, CH;), 1.44 (s, 3H, CH3), 0.29 (s,
18H, N(Si(CH,),),)» "C{'H}-NMR (101 MHz, CiD,,
0): 164.87, 152.68, 15231, 151.34, 138.53, 137.77,
135.17, 133.16, 129.51, 128.23, 128.18, 127.94, 127.74,
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126.97, 126.74, 125.83, 125.44, 124.82, 123.97, 123.93,
122.58,121.46, 119.56, 109.54 (All ArC), 65.79 (ArCH,),
51.18 (NCH,C= N), 43.31, 42.20 (PhC(CH,),), 31.88,
31.32, 31.02, 28.54 (PhC(CH),), 28.28 (NCH;), 6.08
(N(Si(CH;)3),)o  Anal. Caled. for C,HssN,OSi,Zn: C,
68.67; H, 7.27; N, 6.96, Found: C, 68.37; H, 7.23; N,
7.03,
1.4 Znd FEBEHTH S

Znd4 (1) ¥ 45 S ) SMART Apex I CCD # /%
T 5 (42 [ Bruker 24 H]) T—60 °C FIE, f1 45
4k Mo-Ka 126 (1 =0.71073 A, 1 A=10"m),
fm f# BT >R Fl SHELXS-97 Al SHELXL-2013 F£/%, %
S P e/ N vk X A AR SR TR T A 1) R
P A, SR FHOICE fE AL E, IR A5
TR, Wi — 2S5 Bl B AE
1& i Bruker SAINT )% 5¢ il . F ORTEP 2 )% /£ A
SrFaEf K, Znd 195 F 28 CyHy CLN,0Si,Zn, fify
KR TR AR, P2Uc S B, MIESHES T
BRI N22): a=10.3827(7) A, b=20.4296(13) A, ¢ =
17.7199(10) A, a =y =90°, B = 98.827(2)°, Z= 4.
1.5 HABESRLN

FEFER T, T ARSI PRI 0.04 mmoL
BELAAY) Znd, A T mL B 2R AR, TN 1 mL 19 5
PIBEH R (2.4 mg/mL) , Be i Bk B2 R 0.04 mol/L
AL A . o A AE B T4 89 10 mL Schlenk i
FIFREL 172 mg rac-f-BL(2 mmoL), A 0.5 mL
DRV o ] H IR BRSO 0.5 mL A i AR R
VW, R BRR MR B R 2.00 mol/L, {8 4k ) Hk BE
0.01 mol/L, PREH I FEFIFE T 25+ 1 C K
oo B — g KON ), B RN O AE T
PETAREA DT & LB A, £ H-NMR KI5 A 4k,
R BN I ACH AR T Ak B I ik 28 1E R
A, BEYIH, FINA A A RS E 10 mL
(R JE e R H, P 728 o 25 4 R 40 T 390 Jis I A Y
R EWVINE, Uk 258 B 1) rac-p-BL LA, IR
A9, HEZ M BR 7, 4 'H-NMR 5§ *C-NMR
M TSR B, R BEIR B 38 (351 (GPC) T 75 3R
BB T B TR

2 #HRE5VR

21 HEREVHNERREHDHT

Z: HESCHR [29] 0 , K LB R 2R 1 BRI 25 44 1)
I LA L'H~L'H 5 Zn[N(SiMe,),], 76 H % )z
7, 38 o 9 B v PR RE A B B4 A Y Znl~Zn7, N

B 1R RIS TR 3022, RO AR )
PP R e AN 2 X Al i AR 7 A A R R T, OGSk
alifb R AT e, BV A ROV R L A T
GUR AN AT BB Ak S Y, PR, kT
52%~62%. JIT AT 4% G 1) G0 A% W Aor I 245 /) AE B, AR
64 L'H. L™H L\ &% Znd F1 Zn7 W3 — 2538 510 o0
FOHTRAE,

3
R R2 %\1 1/{4
I\II R! Zn[N(SiMe3); ], @Y\N R?
I —— N‘Z/
(:E I\% \ Toluene N Z~(y
N OH ~Si-N,_. R!
4 / Si—
R /N

Zn1 R'=R>~'By, R3=Bn, R*=Cy

Zn2 R'=R?>=Cumyl, R3>=Bn, R*=Cy
Zn3 R'=CPh,, R?=Me, R*=Bn, R*=Cy
Zn4 R'=R>=Cl, R*=Bn, R*=Cy

Zn5 R'=CPh;, R>=Me, R*=Me, R*=Cy
Zn6 R'=CPh;, R>=Me, R*=Bn, R*="Bu
Zn7 R'=R?>=Cumyl, R’*=Me, R*=Ph

B 1 B AY Znl~ZnT B4 K2R
Fig. 1 Synthetic route of zinc complexes Zn1~Zn7

L'H~L’H

N =R W A S O R e S
Znd (55, O JCE0FE IR ALK . 28 Xeray L0
TS o, o a5/ an i 2 pros, LR | B
B WE 1o 481 Znd 76 B AR T AL L5,
J& T HRNG R, Z IR A ZR . B A1
54 Porihi. 5 Zn2 45 %P, Znd
&)@ bt 5B R By R 2 R R K T R (Zn2:
Znl-01 8 K &y 1.9723(13) A; Zn4: Zn1-0O1 K K
1.9445(17) A); ZFFKM R 5 B 6 Jg rho0 Z [l Y
K B 4G (Zn2: Znl-N1 & K h 2.0669(17) A;
Zn4:; Znl1-N1 8K K 2.04702) A) . H1T Zn1-0O1 4
K Znl1-N1 B [ B AR 5, 7EFR5K TR 52 T, &

K 2 %454 Znd B4y F4548

Fig. 2 Molecular structure of complex Zn4
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Table 1  Selected bond length and angle for complex Zn4
Bond length/A Bond angle/(°)
Znl1-01 Znl—-N1 Znl1-N3 Znl-N4 O1-Znl-N1 ~ Ol1-Znl-N3  Ol1-Znl-N4 NI1-Znl-N3  N1-Znl-N4 N3-Znl-N4
1.9445(17)  2.0470(2) 2.2306(19)  1.9150(2) 101.51(8) 94.01(7) 123.35(8) 80.71(8) 120.79(9) 126.36(8)

Data in parentheses are deviations

B Znd TEEA R LS B AR Z A A A L
Zn2 fi . 5 Zn2 ML, Znd &)@ o0 S 3
A K (Zn2 W Znl1-N4 B8 1.9127(16) A;
Zn4 1 Zn1-N4 B R 1.91502) A) , 3k seArfp F 5
S PR T B AR M R0 20 L XoF o7 SR 35 7 R P 280
B EC G Rl ol a2 A (A R A ol T Ny
J& o A T R, AR A P J] B 1 R R R A
RELASCE , 2 TS 3550 S 66 &8 A7 BB 35 of ik B L
ERE ., 5 zZn2 ML, Znd th &8 b0 5 2 0
A T 7 J5 - ol 1 B /0N T Ak 5 A A 4%
T A7 Ji 1~ 22 TR A SR B A B R

*2

22 HESUENMINERE T HEFRRE

221 A ERORE DT A& RE%EY
Znl~Zn7 FEMHT], #1774 rac-p-BL R G
SCHS . TR B A A W) Zn3 YEA TR A SR T
e, K Zn3 1E R SRS & rac-p-BL R4 I
TEPERNR, OV 35 h A RESE 200 545K rac-p-BL
REREmPRE R GR 2, Run ). HHBEY
Zn3 Fe 5 R NEARG, AR N AR YR E T
HEAL rac-p-BL R4 . S5 T, BN B R
TR R AT, KK T R A8 (3£ 2, Run
9) . Bk, FeZ R HAEA R 5 45 9 T A ik 1Y) S5 D9 B

K5 Y Zn1~ZnT AL rac-p-BL FFIR RS

Table 2 Ring-opening polymerization of rac-f-BL catalyzed by complexes Zn1~Zn7

Run  Catalyst  c(f-BL)g:c(Zn)g:c(PrOH), Solvent Time/h  a"/%  TOF/h! My cated” My M /MY Py
(10* g'mol™) (10* g'mol™)
1 Zn1 200 :1:1 Toluene 1.5 87 116 1.50 1.60 1.32 0.64
2% Znl 20011 Toluene 2.0 94 94 1.62 1.74 1.27 0.66
39 Znl 200 :1:1 Toluene 3.8 94 50 1.34 1.62 1.33 0.63
4 Znl 500:1:1 Toluene 6.5 91 76 3.91 4.05 1.31 0.64
5 Znl 200:1:1 THF 4.0 89 44 1.53 1.39 1.33 0.66
6 Zn2 200:1:1 Toluene 1.5 82 109 1.41 1.47 1.38 0.58
7 Zn2 200 :1:1 THF 5.5 82 30 1.41 1.20 1.32 0.63
87 Zn3 c(f-BL)g : ¢(Zn)p=200 : 1 Toluene 35 98 6 1.68 1.78 1.39 0.61
9 Zn3 200 :1:1 Toluene 7.7 90 23 1.55 1.41 1.32 0.60
10 7n3 200 :1:1 THF 11.5 79 14 1.36 1.59 1.19 0.59
11 Zn4 200 :1:1 Toluene 4.0 95 47 1.63 1.18 1.36 0.60
12 Zn4 200:1:1 THF 8.0 81 20 1.39 1.79 1.23 0.64
13 Zn5 200:1:1 Toluene 8.0 91 23 1.57 1.24 1.33 0.59
14 Zns 200 :1:1 THF 13 81 12 1.39 1.46 1.15 0.59
15 Zn6 200:1:1 Toluene 4.0 93 46 1.60 1.30 1.38 0.59
16 7né6 200 :1:1 THF 7.0 80 23 1.38 1.16 1.24 0.62
17 Zn7 200 :1:1 Toluene 1.5 84 112 1.44 1.78 1.68 0.58
18 Zn7 200 :1:1 THF 9.0 92 20 1.58 1.50 1.23 0.56

Polymerization runs were performed at (25 + 1) °C, ¢(rac-f-BL)y = 2.0 mol/L; 1) Conversions of rac-$-BL, determined by 'H-NMR spectroscopy; 2) My cajed =

c(rac-B-BL)g/c(Zn)g) x 86.04 x a + 60; 3) Determined by GPC; 4) P, is the probability of forming a new r-dyad, determined by "H-NMR spectroscopy; 5)
0 0. r

THF was added, ¢(THF)(/c(Zn)=20/1; 6) THF was added, ¢(THF)y/c(Zn)y=200/1; 7)No ‘PrOH was added
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Fig.3 'H-NMR of typical P3HB (CDCl,, 400 MHz)
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Fig. 4 Quantitative 3*C-NMR spectrum of P3HB prepared from
ROP of rac-f-BL catalyzed by Znl (CDCl;, 151 MHz;
Table 2, Run 1)
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Fig. 5 '"H-NMR spectra (C;Dg, 400 MHz): Complex Zn3 (a); Reaction mixture of Zn3 with ‘PrOH (n(Zn3) : n(‘'PrOH)=1 : 1) (b); Reaction
mixture of Zn3 with ‘PrOH and rac--BL (n(Zn3) : n(PrOH) : n(rac-f-BL)=1 : 1 : 7) (c)
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Fig. 6 'H-NMR spectrum of rac-f-BL oligomer obtained by
Zn3/PrOH (CDCl,, 400 MHz)
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Fig. 7 Hypothesis of chain-end control coordination-insertion mechanism of the ring-opening polymerization of rac-f-BL catalyzed by zinc

complex/PrOH system
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Ring-Opening Polymerization of rac-f-Butyrolactone Catalyzed by
Zinc Complexes Bearing Multidentate Aminophenolate Ligands

WANG Zhen, MA Haiyan
(Laboratory for Organometallic Chemistry, School of Chemistry and Molecular Engineering, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: The stereotacticity of poly(3-hydroxybutyrate) (P3HB) has a great impact on its physical and
mechanical properties, thus the design and synthesis of high-performance catalysts capable of catalyzing the
stereoselective ring-opening polymerization of racemic f-butyrolactone (rac-f-BL) are challenging and becoming a hot
issue. In this work, a series of aminophenolate zinc complexes with pendant benzoimidazolyl groups Zn1—Zn7 were
synthesized via the reaction of the corresponding proligands L'H—L’H with the same amount of Zn[N(SiMe;),],,
respectively. Among them, the proligands L*H, L'H and zinc complexes Zn4, Zn7 were newly reported, which were
further characterized by elemental analysis and NMR spectroscopy. The molecular structure of complex Zn4 was
further determined by X-ray diffractional analysis, where the metal center is four-coordinated by the tridentate
aminophenolate ligand and one silylamido group. Complexes Znl—Zn7 could catalyze the ring-opening
polymerization of rac-f-BL with moderate activities, producing P3HBs with syndiotacticities up to P, = 0.66. The
substituents on the ligand frameworks showed noticeable influences on the activities of these complexes, with the
influence of ortho-substituent of the phenolate ring most remarkable. Complex Zn1l with an ortho-tert-butyl group of
less steric bulkiness meanwhile electron-donating exhibited the highest activity, TOF = 116 h™'; the introduction of
electron-withdrawing chlorine brought unfavorable effect on the polymerization of rac-$-BL, leading to complex Zn4
exhibiting a decreased activity. The molecular weights of resultant P3HBs are in good consistency with the theoretical
values, and the molecular weight distributions are generally narrow (M,/M, = 1.15—1.38). On the basis of 'H-NMR
tracking reactions and the result of "H-NMR spectrum of typical oligomer, it is proposed that the polymerization of rac-
F-BL is initiated by the in-situ formed unique zinc isopropoxide species and the P3HB chain is propagated via
coordination-insertion process to give linear polymers end-capped with one isopropoxyl group and one hydroxy group.
Moreover, an easy way of evaluating the stereoregularity of P3HB using inexpensive and convenient 'H-NMR
spectrometry was developed.

Key words: benzoimidazolyl substituted aminophenol ligand; zinc complex; rac-f-butyrolactone; ring-opening

polymerization; syndioselective
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