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Phosphazene bases are known to be strong organic superbases. Among them, t-Bu-P4 base shows
extremely high basicity and has been used for various selective deprotonative transformations. The
strong affinity of t-Bu-P4 base for protons is regarded as synthetically useful, however the ability of
t-Bu-P4 base to activate organometallic compounds is undocumented largely. Control of the reactivities
of various organometallic compounds is the key to the success of selective bond formation processes, and
the development of organometallics reactions catalytically promoted by organic superbase is an important
subject. A novel catalytic activation of various O, N, and C nucleophile-silicon bonds using t-Bu-P4
base was investigated to perform nucleophilic reactions with a variety of electrophiles. Further

investigation on the scopes and limitations are currently underway.
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Figure 1 Phosphazene base (Schwesinger base)
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2 solvent, room temp., time

PhO TMS
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2-tBu-CgH,0 TBDMS
2-Br-CgH 0 TBDMS
21-CH,0 TBDMS
4-MeOCgH,0 TBDMS
n-HexO  TBDMS  DMSO

Scheme 1 Nucleophilic Aromatic Substitution Catalyz€d by t-Bu-P4
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THF, -78 °C, time R R
entry R R' EWG time (h)  Yield (%)
1 Ph Ph CONEt, 12 872
2 Ph Ph CN 6 78
3 Ph H COOEt 6 89
4 4-MeCgH, H COOEt 6 91
5 4-MeOCgH, H COOEt 6 69
6 2-furyl H COOEt 6 85
7 Ph Me COOEt 6 (29))
8 Ph Me CN 13 639
9 Ph CH=CHPh(E) COOEt 6 81
10 Ph CH=CHPh(E) CN 13 80°
11 n-Pentyl H COOEt 6 35

a) The reaction was carried out at room temperature followed by at 50 °C.
b) The 1,2-adduct, B-trimethylisilyloxy ester was isolated in 29% yield.
c) The reaction was carried out at -78 °C followed by at 50 °C.

Scheme 3 Peterson Reaction Catalyzed by t-Bu-P4

F 720tk Peterson S TIEAR L AT 2 FEEDOKISIZHM LN TW o=, t-Bu-P4 K%

fRiE & 425 Z LI X0 HBICHAE RS ET L, =7 I VEARERINRTE N, =) I

BILE AL FANCA AR OSYERRIETH Y, =F I VEOB LW GEIE & L THE M2 811

SND, FUCHERIZOWTIR, REFE— 7 A BG 2IEHLT DM L RFE —IKFEME ZTEMNT
4



LHEED ZONEBEZ LN D NBRERTIXEL Z OO XBNL I TR0,

ARSI EAWIIRBEARERICBWTIEAS VWO TEY, 0B ERAERMS 2
WITSEFEIC L R &S MM S T\ D, — T BUSEERETT 5 7 dITE RS
BRBFANEL, T— MEKOERK., FT U AAZ MR EOFERFIH S TWD, AHHH
LE EFRBREROMAGbEIIIRETCHMONA TR LT, TOMAEMTHEEOR NS
LI ATHD, PoFAEME RS EER AT L ALY O T S — BN G T B
FOBIROLRERICB W TEHERNSTHL EEX L0, WRINAZR LIZITET LW &
DAHNTNWD, ZOKBISICT + A7 7 B BER T £Bu-P4 RS TH ) 7275
fEAlE LTS 2 ENRWESe, EAEKRT 25/ BEEMEEW OISTE S Bu-P4 M A
HHEFTZZLICEVEDONTEY . AR VEAD 1,2-M IS & 5 72 (2 o AN % 0 2
2R MIBICHEIT T2 2 ERHALNICRoT, £, TV IMERIGRT /) »~D 1,4-(F 1K
JRD & D ITHERGFAMRBE 2 L Z & U T ZERBOE S & ISH T ICHIfilli 22 5 2 &7 < H|Ic
WAT L1z, 20X 5 ICHIESL AW O ROSTEDH 72 22 fITE & U C A SR8 J8 5 2 il 553 20 5 49
To D &MmENT=(Scheme 4),

OH

1) ZnEty, THF, 1, 5 h
t-Bu-P4 base (30 mol%) Ph
2) PhCHO, -40°Ctort, 17 h COOEt

78%

COOEt
1) ZnEt,, THF, 1t, 5 h

|\©\ t-Bu-P4 base (30 mol%)
cooet 2 e 9

Ph)v\Ph Ph Ph

0°Ctort,10h 71%

1) ZnEt,, DMF, 1t, 5 h ~
t-Bu-P4 base (5 mol%) \/\©\
2) allyl bromide, rt, 20 h COOEt

Scheme 4 Activation of Organozinc by t-Bu-P4
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