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X-ray crystal structure of ‘Bu,Zn(TMP)Li (1)
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MITE72 (Scheme 1) 3,
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Scheme 3. Plausible reaction pathways modeled using DFT calculations at B3LYP/631SVP level
(AGF keal/mol, Ar = 2-Me,NCOCgH,)

MeZn(Me)(NMe,)LicOMe, + 2PhCONMe, ——> MeZn(Ar),Li-OMe, + HNMe, + CH,

Stepwise orthodeprotonation; 1st step

AGF =23.0
MeZn(Me)(NMe,)Li-OMe, + PhCONMe, > MeZn(Me)Ar)Li-OMe, + HNMe, Endothermic

RT 1 RT 2 PD1 PD 2 by 2.2 kcal/mol
Stepwise orthodeprotonation; 2nd step
MeZn(Me)ANLI-OMe, + HNMe, AG =218 yzniar)NMe,)Li-OMe, + CH, EXothermic by
25.5 kcal/mol
PD1 PD2 PD3 4

Stepwise orthodeprotonation; 3rd step
AG* =25.1
MeZn(Ar)(NMe,)Li-OMe, + PhCONMe, z————> MeZn(Ar),Li-OMe, + HNMe, 5'}‘1;?;2.7;1";? by
PD3 RT 2 PD5 PD 2
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Figure 2. (a) X-ray crystal strcture of Ar;ZnLi, and (b) its chemical structure (Ar = 2—’Pr2NCOCG H,)
(b)

% Ry =0.0435
Figure 3. (a) X-ray crystal strcture of Ar,Zn(Et)Li , and (b) its chemical structure (Ar = o-"Pr,NCOC; oHs)
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BOWTEDCHEETIZ EZBICHEL TS, LAL, BondRY ~—DHFESF
IRV, FEZ 1 D AT CRIGOEITHNEBY, 22 EDOMRTREFELE - T\,

EEIL, RISEEBTDOIZD  1aple 1. Effect of Additives H
TYOANERITH D HQME H 2mol% 'BuyZnkiy
FHRMLT NAY T’ 7 s N x mol% Additive  HCI
7 9NT I F (NIPAm) OE /\Jl/ \I/ Solvent H"\ll
Conditions Pr /n

BRISDBERZTolL T A,
BLOESNETTAIZ L% Run x  Additive Solvent Conditions Yield (%) My/M, (M)
BH L7 (Table 1: Run 2) 7, 1 - none HO t,3h 92 2.72(27,000)
el 7}:L &i‘jﬁi/ﬁ\}i Friﬁ 9 Y /1/‘ 2 {10 HQME® H,0 m3h 74 5e E?ggf:,gg;
EETEART=FYEET 3 . e THE no2th 3 3.05(2,000)
HDHZ LEBMITBRLTNS,

FBEREWZ &I, HQME

4 5 (RCOO)Fe” THF ,21h 49 1.80 (4,200)
@ Abbreviation of hydroguinone monomethyl ether (4-HOCgH4OCH;). ° R = CHg(CHa)e.




DESIRT =) —NHEOFTNTVURTy FBERNT 5 Z & THTESHOENIHEL
(Mw/Mo DFER/NEL) BB b o7 Runlvs2), 72, O R U BIEETH
WAHZLILE-TINE, FFESHLEBICKELRUENBOONDZLAHALNE R
(Run 3 vs 4),
T, B3 NEoM ELRSFESMIEL B L TR ORNBMEMZ 5B 21T
27 Z A, YO(OTDs " Hb R WEREY 52252 ¢ # RH L7 (Table 2: Run 6), A&
RINVA ZABEET. NIPAm OT7 =4 VERETIZLOTELEFNDTOFITH 5.

Table 2. H
2 mol% 'Bu,ZnLiy

H
F N 5 mol% Additive _HCI
THF HIN
@] Il

in,21h Pr n

Run Additive Yield (%) MM, (M)

1 none 3 3.05 (2,000)
2 CsCIO, Trace N.D.2

3 Mg(OTT), 7 N.D.2

4 (RCOO),Fe’ 49 1.80 (4,200)
5 Ni(OAC)p4H,0 52 2.32 (5,300)
6 Yb(OTH), 90 151 (7,400)

2 Notdetermined. ® R = CHy(CHy)s6.
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