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Non—symmetric f—Diketiminate Magnesium Complexes as Initiators for
Ring—Opening Polymerization/Copolymerization of Lactide, e~Caprolactone

Maryam Keram Ma, Haiyan*

(Laboratory of Organometallic Chemistry, School of Chemistry and Molecular Engineering, East China University of
Science and Technology, Shanghai 200237)

Abstract Magnesium silylamido complexes 1~7 bearing non-symmetric f-diketiminate ligands were synthesized via the
reactions of corresponding proligands HL!™7 with one equivalent of Mg[N(SiMes),], at 80 “C in toluene. All complexes
were characterized by 'H NMR, >C NMR and elemental analysis. The monomeric nature of complexes 1 and 5 in the solid
state was further confirmed by X-ray diffraction studies. In both complexes, the metal center is tri-coordinated by the
[S-diketiminate ligand and one silylamido group. The very close bond lengths of two Mg—N bonds as well as close C—N
distances of the chelate ring indicate significant delocalization. The apparent deviation of the magnesium center from the
ligand backbone plane suggests a certain #"-coordination nature of the ligand to the metal center. These magnesium silylami-
do complexes showed good catalytic activities for the ring-opening polymerization of rac-lactide under ambient conditions,
and could polymerize 300 equivalents of rac-lactide to high molecular weight polymers within short time in THF. The solvent
effect played a critical role during the polymerization process. All complexes showed higher catalytic activity in THF than in
toluene. Taking complex 2 as an example, a monomer conversion of 96% could be achieved within 10 min in THF, whereas a
conversion of 80% could only be achieved within extended polymerization time of 210 min in toluene (Table 1, Entries 6 and
9, [LA]o/[Mg]o=100). Upon the addition of isopropanol, the activities of magnesium silylamido complexes 1~7 increased
significantly. For instance, when the polymerization runs were carried in THF in the presence of isopropanol, the reaction
time could be reduced to 10~20 min even with a high molar ratio of [LA]y/[Mg]o=300. Moreover, the type and location of
the substituent(s) on the N-aryl group of the f-diketiminate ligand exerts a significant influence on the catalytic activity of the
corresponding complex toward the polymerization of rac-lactide. In the absence of excess isopropanol, the introduction of
sterically demanding substituent to the ortho-position of N-aryl ring leads to a decrease of the polymerization activity; but the
influence of electron-withdrawing group is different in different solvents (toluene or THF). These magnesium complexes
could produce heterotactic polymers in THF (P,=0.64~0.80) and atactic polymers in toluene (P,=0.45~0.58). Magnesium
complexes 1~7 also displayed high catalytic activities for the ring-opening polymerization (ROP) of e-caprolactone, among
them complexes bearing S-diketiminate ligand with bulky ortho-substituted N-aryl rings showed higher activities. Generally,
the ROPs of ¢-caprolactone initiated by these magnesium silylamido complexes were not well-controlled, giving moderately
distributed polymers (M,,/M,=1.37~1.67). Additionally, diblock copolymers of L-lactide and ¢-caprolactone were obtained
by using 2 as the initiator via both sequential feeding of two monomers (in either order) and the one-pot method. The for-
mation of diblock copolymers were verified by "H NMR, "*C NMR, DSC and GPC analysis.

Keywords f-diketiminate ligand; magnesium complex; cyclic ester; ring-opening polymerization; copolymerization
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Figure 1 Synthetic route of magnesium complexes 1~7
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Figure 2 The molecular structure of complex 1
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Figure 3 The molecular structure of complex 5
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Table 1 ROP of rac-lactide initiated by magnesium complexes 1~7 *
Entry Cat.  [LAJ]¢/[Mg]y/['PrOH],  Solvent Time/min Conv."/% M caic’(X10%)  MA(X 10%) MJM," P

1 1 100:1:0 THF 10 90 1.29 4.47 1.45 0.64
2 100:1:1 THF 6 96 1.38 1.90 1.32 0.66
3 300:1:1 THF 10 95 411 434 1.45 0.64
4 100:1:0 Tol. 210 90 1.29 3.58 1.52 0.58
5 100:1:1 Tol. 60 96 1.38 1.39 1.10 0.54
6 2 100:1:0 THF 10 96 1.38 3.23 1.43 0.73
7 100:1:1 THF 6 95 1.36 234 1.41 0.71
8 300:1:1 THF 10 88 3.81 4.62 1.28 0.70
9 100:1:0 Tol. 210 80 1.15 3.58 137 0.51
10 100:1:1 Tol. 15 92 1.33 1.80 1.52 0.53
11 3 100:1:0 THF 10 90 1.29 2.98 1.54 0.77
12 100:1:1 THF 6 88 1.26 223 1.31 0.72
13 300:1:1 THF 20 90 3.89 2.49 1.26 0.70
14 100:1:0 Tol. 210 84 1.15 3.78 1.37 0.47
15 100:1:1 Tol. 50 97 1.38 2.60 1.43 0.45
16 4 100:1:0 THF 10 96 1.38 4.79 1.40 0.78
17 100:1:1 THF 6 95 1.36 233 1.41 0.73
18 300:1:1 THF 15 95 4.11 4.42 125 0.71
19 100:1:0 Tol. 210 80 1.15 3.41 1.38 0.48
20 100:1:1 Tol. 70 97 1.38 0.80 1.13 0.47
21 5 100:1:0 THF 10 93 1.34 4.78 1.45 0.80
22 100:1:1 THF 6 94 135 1.60 1.57 0.76
23 300:1:1 THF 15 89 3.48 4.03 1.56 0.75
24 100:1:0 Tol. 210 90 1.29 3.35 1.52 0.49
25 100:1:1 Tol. 60 96 1.38 1.15 139 0.46
26 6 100:1:0 THF 10 90 1.29 6.14 1.37 0.80
27 100:1:1 THF 6 94 135 2.70 1.65 0.77
28 300:1:1 THF 10 89 3.85 4.90 1.64 0.76
29 100:1:0 Tol. 210 90 1.29 2.15 1.56 0.52
30 100:1:1 Tol. 70 96 1.38 0.89 1.10 0.49
31 7 100:1:0 THF 10 93 1.34 4.81 1.47 0.77
32 100:1:1 THF 6 95 1.37 1.80 133 0.72
33 300:1:1 THF 15 83 3.59 3.65 1.93 0.70
34 100:1:0 Tol. 210 93 1.34 2.09 1.37 0.53
35 100:1:1 Tol. 55 95 1.38 0.79 1.24 0.57

“ [rac-LA]y=1.0 mol/L, 25 C; ® Determined by 'H NMR spectroscopy; © My caica=([LA]o/[Mglo) X 144.13 X Conv.%; with ‘PrOH, M"_c.dlcd:([LA]O/[[PrOH]O) X
144.13 X Conv.%+60.10; “ Determined by GPC; ° P, is the probability of forming a new r-dyad, determined by homonuclear decoupled 'H NMR spectroscopy.
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AT A B 5 A i (B 0L, TR 40 7 1 43 A 58 98 (ML /M,
=1.37~1.67), GHEREGTEREATTEE. X ge & AN
BRI BN e- CNIR R & BA H s, 280
WK B2 PR T BE 5| & e o8003 70,

BT ZRIVFEER IS A YN TR IR UK, %
A iE— DI SF R REAFAE T e- OB R & IR
25 HBEBEVMEN L-AXEES - CHEEHER

FRIE SCHRIRIE Y, THACHE RN e- LN G A iR BUL R
YT LUBSE e-CWBR S &G AR B R &
MR . SR, G SRR s sl R A — 4Rk
RAR, WA SRR, BHar, (A48 i
ik RSB T LA M7 AR S ER R e- TN BRI
U207 Er il K 4 R A EONAR R AL KD
B NI, BB A YA A BRI R o RiE
I, NTIRZ RIS SV L-TNACEEFI e- O N B3
RrtEne, S PIEHBEAEY 2 KA =MARNERS
TREATHCHE AT, ARG Rk 3 fk.

KHAHE M ROTE A), ERAERNF N e
TN S & &W) 2, 1825 “CIRM 5 min, 3 KEHCH
Besetb, ISR ER L-AACHER Ak, 4kal v
24 h, e-CHNESMIFEAL R CUEE] 100%, 1R Fg e (L%
iLF 73%(F 3, Entry 1). Fifd A MIRaibsE. #T )5
HE47 "H F1 C NMR 43 #f.

HHEZGEEE 4w, iR A et FE
A CL-CL LK LA-LA X R EETT, HLAMEIL2:
fr#% 6 4.13 A mT M E2H /b & CL-LA MIEMSET. BT AT

R A5 T BB, 280 o R B L5 BT 0

B2 BHEY 1T 1L o CARTTIRR S ©
Table 2 ROP of ¢-caprolactone initiated by magnesium complexes 1~7 ¢
Entry Cat. [CL1o/[Mglo Solvent Time/min Conv.”/% My caiea (X10%)  MA(X10% M, /M,
1 1 100:1 Tol. 15 91 1.03 9.07 1.37
2 2 100:1 Tol. 6 97 1.11 11.66 1.67
3 3 100:1 Tol. 10 98 1.11 18.57 1.57
4 4 100:1 Tol. 10 82 0.93 8.01 1.62
5 4 100:1 Tol. 15 97 1.11
6 5 100:1 Tol. 15 88 1.00 15.01 1.62
7 6 100:1 Tol. 10 81 0.92 8.93 1.52
8 7 100:1 Tol. 6 96 1.09 12.23 1.54
“[CL]y=1.5mol/L,25 C; ® Determined by 'H NMR spectroscopy; ¢ My caca = ([CL]o/[Mglo) X 114.14 X Conv.%; “Determined by GPC.
R3 BLEEY 2 A L-TIEERM e- T BRIEER ¢
Table 3 Copolymerization of L-lactide and e-caprolactone initiated by magnesium complex 2 “
Stage 1 Stage 2
LA/CL .
Entry Method [CL]y/[Mgls[LAl/[Mglo #/h SfogVL,, o, OC:EL o, [CLW/IMel[LAL/Mg, h ch(’g‘]:h o, choizh o, o ?fgj“)‘j, (%“4) MM,
polym./%
1 A 100 — 0.08 86 — — 100 24 100 73 42/58 219 153 1.30
2 B — 100 3.5 — 92 100 — 24 53 95 64/36 197 11.1 1.67
3 C 100 100 4 1 95 — — - — — 99/1 138 422 122
4 C 100 100 12 90 100 — — - — — 53/47 247 845 143
5 C 100 100 48 97 100 — — - — — 51/49 255 101 147

“[L-LAJp=0.5 mol/L, [¢-CL]=0.5 mol/L, [Mg]o=0.005 mol/L, 25 C in toluene; * Determined by "H NMR spectroscopy; “ LA/CL mole ratio in the copolymer;
My, caca= ([CL]o/[Mg]o) X 114.14 X Conv.%~+([LA]¢/[Mg]o) X 144.13 X Conv.%; ¢ Determined by GPC.
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Figure 4 The 'H NMR spectrum of diblock copolymer (PCL-block-PLLA) obtained by method A (Table 3, Entry 1; CDCls, 400 MHz)

5. ZREIAZ LIRS () S8)Hh, b 2E 4%
95 169.8 AHIE 5 I & N A SE R SS S FE 1T LLLLLL
MIFRIERR, T 0 173.8 AbRIIEIAIE N - OB RBETT
CapCapCap HIFRIERR(LH L v —FLERE5 ) BT, Cap
HN—ANCHBREET). ERXWAME 5062 1% A Mg
B 2 1 U5 O A B T S R I BRI B 5 5, [FIRTAE o
171 Btz AR5 H 30 p 6 A e Bl s B 7= A= 1Y) “ CapLCap”
(R U 24 i B A SR A o R o B A e ) R B AR 2D
HT# 3 H4UE B RIREGY S FES MR RS
(PDI=1.30, [ft1& S9), ME-&MH DSC &5 R E/R{E
63.28 CAHI 171.99 CAHEL T 15 mmE(FHE S10), HRHE
SCERFRE! P TE 23 U8 T PCL A1 PLA BEBC RIS A5
AU R R T A 138 T IR BIL R Y
KT B, I RfE RPN L-LA KA
7 2, £ 25 C R 3.5 h, R AR RR S
Yo, BEINEYIR R e- CABE Bk, k82 24 h,
X L-LA CIAF] 95% AL, T e-C N BRI L3
AILF) 53% (3 3, Entry 2). A0, SLEIEMEEBEZ R T
BRI 500, TS S G A IRAEE . #T 5
AT "TH A1 PC NMR 2T (LFR B ST J S12). &k s
H777% B TR R & 25 CL-CL BLA LA-LA
X RBET, BAMEN SIS 6 4.13 bt mT WAL H|
A CL-LA AHEEMEETT. 5777 A B LR &iE
FIEL, EEB ISR A CL-LA HEERET & B
F3 R ARG, 1R BAEAAIFE 6 169.8
1 173.8 AbH LT TRASEE AN - P B 340 SR 15 A B Ak
ST REH TS SRS, EXHANME SIEZ A
SR B 1A @ R FAEE 1T SRR R 5 5. TEAX
Rl T 1% o AR VA R W) 5 i G R e 7 A A S (0
171 BHikr). T3 3 PR BRI R AV S FEO
BN A B fams oe, BTS2 50 73 54 A7 (PDI=1.67,
I S13). RAYIRI DSC S E(El 5)+ 4 BITE 64.46 C
17171 ChERTUUE 2 & T 58 I A B AN 2R O N R B B
(R migl 4 129] - g & HLA R | i K DSC 2551, FRATIA
NH 75 B RIS AL L-TNAEBE SR A TR C N BRI 7
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Figure 5 DSC curve of (PLLA-block-PCL) copolymer obtained by

method B (Table 3, Entry 2)

K407 ©), [FII A SN AR I N 24 it
MR L-P A BE R e- B, FEI0NAE R & A7) 2,
1E 25 CHMRM 4h 12 h 2 48 h JG&&1b e b, KILe
S RNATERAE RS, Bl a s N BE R A T aa %
(% 3, Entries 3~5). HHE 6A A1, KH 8IS
R AW RS AT BB R PR R EE T IS
S, 7F 5 4.13 bt mr ML F /D () CL-LA FHIERE T
F50, WHRAGYZENIRB G, ok, ZRE
) GPC Al 45 5 2.7 73 1 &40 Ai LU= (PDI=1.43, [
Bl 15), Ht— B U R NS ER A O N BRI IL R Y, A
RRHTEE CHEERIE S, MCRH—8ikhg s
T HIRB LR,

A R OR B m AR S, D K R B
5], FIEREYHEEE 6B) RN, FEWHIINEET
CL-LA &8 BZEHn, CL-LA A1 CL-CL 4% i & &1t
FEAIRR) 111, R REVEE R TCE N, BT
Ja S NS R R AR T M E B A R R VL. ZRAEY)
HIRZRERR S (B 7)H, K& J&E T Cap-Cap-Cap %% 15 1 5 L Bk
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Figure 6 The 'H NMR spectra of poly(e-CL-co-L-LA) copolymers obtained by method C (Table 3, Entries 4 and 5; CDCl;, 400 MHz; *, CL monomer)
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Figure 7 The *C NMR spectrum of poly(s-CL-co-L-LA) obtained by method C (carbonyl region; Table 3, Entry 5; CDCl;, 100 MHz)
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1 F F ®R

T

R 51 T 0 T 2K

3 e

ALEWT — RZAVAE TR p- W R IL BRI %
G, HRGT R T HAEAINE RN ZLEE . - N R
RS e-CNER/L-A BRI Rt Re. S5 R BH, Ba4%
BV RANAE R R AL AN TE TN AS R SR A B, N-J5 2548
AL EUARFE B BH RN o5 32 FAE R, A AL PR AR, [H]
PR AR B 5N A R A v Y e .
THF "1, N-75 35487 BRAR I 17 BRI %o 4% &5 WAk 0
PERRZM 578 R TR ) — 3 (HE BZRP AR Z, 18
THF AL RGBT, WA T HUREE I 5] N 45 & AL
TETERRAR, EL A B p sz ma 5K, 1 4 AR AL A BH R 3R
ST RE SRR, %S YIRS I 5
i, B G WI/E THF " EALSMNE RN BT R A1
BRI RA BRI R SN E R EY. BB A TR
A e-CWNERTF R A N, RIH  E g M,
BRI S TR MR SY(PDI=1.37~1.67). H
N-T5 FEARAL 5] NBRAT BHEAR IS A b yG B =1, AR
SRR EY 2 EAEH R, 2 N-J5 R R
Bi 1AL SN H T BARIERS, 48 WAL 15 1 B
AR, e, FIURBER G 2 BT AL L-D9CEEA -2
WEEHL SR, WK DI E A — 843 2 7 Hiik
BB N E RIS RY).

4 SHES

41 KEPWERK
4.1.1 4E%A5H[(LYMN(SiMes),] (1)494- 1,
ETFERE, M4 20 mL B ZEH) Schlenk 0
A Mg[N(SiMe;),], (0.52 g, 1.5 mmol), $FE{H iR,
TR IR A HL' (0.52 g, 1.5 mmol), 80 CHiitdkit
. VR RV 7 S R R BT, R AR, o
JE, WEMIRGE T, HIECKHELS N, BMA—40 CRE
KA, 13 0.130 g KA, R 15.1%; 'H NMR
(C¢Ds, 400 MHz) d: 0.06 (br s, 18H, N(Si(CHj)s),), 1.16
(d, *J=6.8 Hz, 6H, CH(CH3),), 1.36 (d, *J=6.8 Hz, 6H,
CH(CHs),), 1.62 (s, 3H, CHs), 1.65 (s, 3H, CH3), 2.14 (s,
3H, CHs), 3.24 (sept, *J=6.8 Hz, 2H, CH(CHs),), 4.83 (s,
1H, y-CH), 6.97 (td, *J=7.4 Hz, *J=1.6 Hz, 1H, Ar-H),
7.05 (d, *J=7.0 Hz, 1H, Ar-H), 7.09~7.12 (m, 5H, Ar-H);
BC NMR (C¢Dg, 100 MHz) 0: 5.3 (Si(CHs)3), 18.3 (Ar-
Me), 23.7 (CMe), 24.5 (CMe), 24.8 (CHMes), 28.9 (CH),
95.9, 124.6, 125.6, 1264, 126.6, 127.4, 131.4, 131.6,
142.6, 144.2, 148.1 (all Ar-C), 169.6 (NCMe), 171.0
(NCMe). Anal. caled for C30H49MgN3Si,: C 67.70, H 9.28,
N 7.90; found C 66.72, H 9.36, N 7.89.
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4.12 HL%AWM[(LHMN(SiMes),] (2)494- K,

E TR AR, RSN Mg[N(SiMes),], (0.52 g,
1.5 mmol), Atk HL? (0.56 g, 1.5 mmol), 75 0.130 g %
gk, 75 % 14.4%; 'H NMR (CeDs, 400 MHz) o:
—0.16 (s, 9H, N(Si(CHs)3),), 0.24 (s, 9H, N(Si(CH;)s),),
1.09 (d, *J=6.8 Hz, 3H, CH(CH;),), 1.12 (d, *J=6.8 Hz,
3H, CH(CHs),), 1.19 (d, *J=6.8 Hz, 3H, CH(CHz),), 1.27
(d, *J=6.8 Hz, 6H, CH(CHs),), 1.46 (d, *J=6.8 Hz, 3H,
CH(CH),), 1.63 (s, 3H, CH,), 1.67 (s, 3H, CHj), 3.17
(sept, *J=6.8 Hz, 2H, CH(CHj,),), 3.28 (sept, *J=6.8 Hz,
1H, CH(CHs),), 4.80 (s, 1H, y-CH), 7.02~7.12 (m, 3H,
Ar-H), 7.13~7.16 (m, 3H, Ar-H, overlapped with C¢Dy),
7.17~7.19 (m, 1H, Ar-H); *C NMR (C¢Dg, 100 MHz) ¢:
5.6 (Si(CHs)3), 23.3 (CMe), 24.4 (CMe), 24.5 (CHMe,),
247 (CHMe,), 25.1 (CHMe,), 25.5 (CHMe,), 28.9
(CHMe,), 29.1 (CHMe,), 29.3 (CHMe,), 96.2 (CH), 124.5,
1247, 126.4, 126.6, 126.7, 127.4, 142.0, 142.4, 142.8,
147.1 (all Ar-C), 168.9 (NCMe), 169.9 (NCMe). Anal.
calcd for C3,Hs3sMgN;Si,: C 68.60, H 9.54, N 7.50; found
C 68.53, H 9.48, N 7.46.
4.13 %A ML )MgN(SiMes),](3) 84,

HRITES 1ME, FEESN Mg[N(SiMes),], (0.52 g,
1.5 mmol), Hif& HL? (0.55 g, 1.5 mmol), 5 0.200 g ¥ %
bk, 723 22.5%; '"H NMR (C¢Ds, 400 MHz) d: 0.06
(s, 18H, N(Si(CH:);),), 1.15 (d, *J = 6.8 Hz, 6H,
CH(CHs),), 1.42 (d, *J=6.8 Hz, 6H, CH(CHx),), 1.70 (s,
3H, CHs), 1.74 (s, 3H, CHs), 3.29 (sept, >J=6.8 Hz, 2H,
CH(CHs),), 4.87 (s, 1H, y-CH), 6.70 (td,J=8.0, 1.8 Hz,
1H, Ar-H), 6.95 (td,>J=8.0, 1.8 Hz, 1H, Ar-H), 7.01 (dd,
3J=8.0, 1.7 Hz, 1H, Ar-H), 7.15 (br s, 2H, Ar-H,
overlapped with C¢Dg), 7.19 (br s, 1H, Ar-H), 7.21 (dd,
3J=8.0, 1.4 Hz, 1H, Ar-H); "C NMR (C4Dg, 100 MHz) ¢:
5.4 (Si(CHs)3), 23.5 (CMe), 24.7 (CMe), 24.9 (CHMe,),
25.0 (CHMe,), 28.9 (CHMe,), 97.4 (CH), 124.7, 125.8,
126.7, 129.9, 142.6, 144.0, 146.0 (all Ar-C), 167.1
(NCMe), 171.9 (NCMe). Anal. caled for CyyHyClIMg-
N;Sip: C 63.03, H 8.39, N 7.60; found C 63.04, H 8.69, N
7.59.
4.1.4 LA Y[(LYMEN(SiMe;),](4) 495K,

E TR AR, RSN Mg[N(SiMes),], (0.52 g,
1.5 mmol), Atk HL* (0.55 g, 1.5 mmol), 75 0.220 g %
i, 773 24.7%; "H NMR (C¢Ds, 100 MHz) d: 0.07
(s, 18H, N(Si(CH:);),), 1.19 (d, *J = 6.8 Hz, 6H,
CH(CHs),), 1.38 (d, *J=6.9 Hz, 6H, CH(CHz),), 1.69 (s,
3H, CHs), 1.73 (s, 3H, CHj), 3.19 (sept, *J=6.8 Hz, 2H,
CH(CHa),), 4.87 (s, 1H, y-CH), 6.83 (d, *J=8.8 Hz, 2H,
Ar-H), 7.16 (br s, 2H, Ar-H, overlapped with C¢Dy), 7.20
(d, >*J=8.8 Hz, 2H, Ar-H), 7.23 (br s, 1H, Ar-H); *C NMR
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(CeDe, 100 MHz) 0: 5.2 (Si(CHs);), 23.8 (CMe), 24.5
(CMe), 24.7 (CHMe,), 25.1 (CHMe,), 28.9 (CHMe,), 96.9
(CH), 124.7, 126.6, 127.0, 129.7, 130.5, 142.4, 143.8,
147.9 (all Ar-C), 168.6 (NCMe), 171.7 (NCMe). Anal.
caled for CaoHy4CIMgN;Siy: C 63.03, H 8.39, N 7.60;
found C 63.26, H 8.30, N 7.78.
4.1.5 4E4%AM[(L5MgN(SiMe;),](5)49 5 %,
ERITES 1ME, FEESN Mg[N(SiMes),], (0.52 g,
1.5 mmol), Aif& HL’ (0.53 g, 1.5 mmol), 75 0.130 g % #%
Ak, P73 14.5%; '"H NMR (C¢Ds, 400 MHz) o: 0.12
(s, 18H, N(Si(CH:)3),), 1.19 (d, *J = 6.8 Hz, 6H,
-CH(CHs),), 1.39 (d, *J=6.9 Hz, 6H, -CH(CH3),), 1.68 (s,
3H, CHs), 1.76 (s, 3H, CHs), 3.20 (sept, >J=6.9 Hz, 2H,
-CH(CHs),), 4.86 (s, 1H, y-CH), 6.72 (td, *J=8.1 Hz, *J=
6.6 Hz, 1H, Ar-H), 6.79 (dt, 1H, >*J=10.0 Hz, 2J=2.2 Hz,
Ar-H), 6.93 (dt, 1H, *J=10.0 Hz, J=2.2 Hz, Ar-H), 6.99
(td, >J=8.1 Hz, °J=6.6 Hz, 1H, Ar-H), 7.23 (s, 3H, Ar-H);
C NMR (C¢Dg, 100 MHz) 0: 5.2 (Si(CHs)s), 23.7 (CMe),
24.4 (CMe), 24.7 (CHMe,), 25.1 (CHMe,), 28.9 (CHMe,),
97.0 (CH), 111.7 (d, 2J=21.3 Hz, Ar-C), 113.0 (d,2/=21.3
Hz, Ar-C), 121.5 (d, “J=2.8 Hz, Ar-C), 124.7, 126.6, 130.8
(d,*Jcr=9.0 Hz, Ar-C), 142.4, 143.8, 151.3 (d, *Jer=9.0
Hz, Ar-C), 164.1 (d, 'Jer=247.1 Hz, Ar-C) (all Ar-C),
168.4 (NCMe), 171.8 (NCMe). Anal. calcd for CyHyeF-
MgN;Siy: C 64.96, H 8.65, N 7.84; found 64.48, H 8.49, N
7.58.
4.1.6 4E445M[(LYMgN(SiMe;),](6)49 5%,
GRS 1M, EESN Mg[N(SiMes),], (0.52 g,
1.5 mmol), Acfdk HLS (0.53 g, 1.5 mmol), 75 0.196 g % #
Ak, P23 22.0%; "H NMR (C¢Ds, 400 MHz) : 0.06
(s, 18H, N(Si(CHs)3),), 1.11 (d, *J = 6.8 Hz, 6H,
CH(CH),), 1.30 (d, *J=6.8 Hz, 6H, CH(CHs),), 1.60 (s,
3H, CHs), 1.65 (s, 3H, CHs), 3.12 (step, >J=6.8 Hz, 2H,
CH(CHs),), 4.77 (s, 1H, y-CH), 6.77 (d, *J=8.0 Hz, 1H,
Ar-H), 6.84 (td, *J=8.0 Hz, 1H, Ar-H), 6.94 (d, *J=8.0
Hz, 1H, Ar-H), 7.08 (br s, 3H, Ar-H), 7.19 (br s, 1H); °C
NMR (C¢Dg, 100 MHz) 6: 5.2 (Si(CHs)3), 23.8 (CMe),
24.4 (CMe), 24.7 (CHMe,), 25.1 (CHMe,), 28.9 (CHMe,),
97.1 (CH), 123.9, 124.7, 125.0, 126.0, 126.7, 130.6, 135.4,
142.4, 143.7, 1509 (all Ar-C), 168.4 (NCMe), 171.9
(NCMe). Anal. caled for CyHuCIMgN;Siy: C 63.03, H
8.39, N 7.60; found C 63.01, H 8.47, N 7.56.
4.1.7 4E%AH[(L)MgN(SiMe;),](7)49 8
GRS 1A, JEESN Mg[N(SiMes),], (0.52 g,
1.5 mmol), AifAk HL (0.57 g, 1.5 mmol), 75 0.198 g %
Ak, P2 21.7%; "H NMR (C¢Ds, 400 MHz) : 0.06
(s, 18H, N(Si(CHs):),), 1.12 (d, *J = 6.7 Hz, 6H,
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CH(CHs),), 1.32 (br s, 6H, CH(CHs),), 1.50 (s, 3H, CH;),
1.59 (s, 3H, CH3), 1.98 (s, 3H, CHs), 3.15 (step, *J=6.8
Hz, 2H, CH(CHs),), 4.77 (s, 1H, y-CH), 6.73 (d, *J=38.1
Hz, 1H, Ar-H), 6.95 (d, >J=8.0 Hz, 1H, Ar-H), 7.08 (s, 3H,
Ar-H), 7.29 (s, 1H, Ar-H); *C NMR (C¢D, 100 MHz) ¢:
5.2 (Si(CHs)), 17.6 (Ar-Me), 23.6 (CMe), 24.4 (CMe),
24.8 (CHMe,), 25.2 (CHMe,), 28.9 (CHMe,), 96.1 (CH),
124.6, 125.5, 126.6, 126.7, 130.4, 132.4, 132.7, 142.4,
143.9, 149.4 (all Ar-C), 169.1 (NCMe), 171.7 (NCMe).
Anal. caled for C;gHysCIMgN;3Si: C 63.59, H 8.54, N
7.42; found C 63.56, H 8.47, N 7.44.
42 ANEEHHEEXE
42.1 ShHRARBREEE TR

B EgmSHZA 10 mL Schlenk JAh#E =%, A
FEH . EFEH D, TER T HNFRE—E =15+
T R AZ R BRI 3R Schlenk . FEVERRFREE
HNBEE SR — € R E N RS THF Wil B—
SEARF B2 A W v R VR S5 N5 AN e TR A8 i
BRI RAH, HIFUETHR. #% Schlenk I HF
B, TEIR PR, FEAS R E ARG A > &2
AKAMEET A — N R A, ZIERE RN, H CH,C,
WEIRREY), B8 i T 5 WA i 0 1 e A
AL, FIREWIRAE S, N BEAE RS ITE,
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