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Phenylthio (PhS) Migration in the Stereocontrolled Synthesis of
Allylic Alcohols with 1,4-Related Chiral Centres
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V. K. Aggarwal and S. Warren, Tetrahedron Letters, 1986, 27, 101-104.



Stereochemical Control in the Synthesis of Tetrahydrofurans by
Cyclisation of Diols with Phenylthio Migration

0 1. LDA OH OH
Ar°2c 2 a 4 LlAlH‘ =
O/uj . o \|/3\l/\ Ho/\l/\/\
SPh
HJ'\/\ SPh
SPh anti,anti-(1) anti,anti-(2)
OH . SPh SPh 2 SPh
g SPh “ .,
2 H*
YN
O (s)
ti-(3
anti-(3) anti-(4) syn-(5) anti-(6)

V. K. Aggarwal, | Coldham, S. Mclintre, F. H. Sansbury, M.-J. Villa and S. Warren, Tetrahedron Letters, 1988,
29, 4885-4888



First Homologation of Boronic Esters

Pr Pr
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LICHC'2 MeMgBr 3
r>—B 1 /8, 1

1)
ipr 2) ZnCl,
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dr: 97% dr: 92-95%

Matteson, D. S.; Ray, R. . Am. Chem. Soc. 1980, 102, 7590



Synthesis and Applications of Chiral Organoboranes Generated from
Sulfonium Ylides

BF,; 1.2 eq. LIHMDS,

: o X
+ THF/dioxane, 5°C
I:S_\ =+ BR3 - )\
Ar Ar R
1.5 eq.
1a: Ar = Ph 2m R ="Bu X = BR2
1b: Ar=4-MeCgHs 2n R = Et (u)( X= OH
20 R =Ph X =NH;
(i) H,0,, NaOH, (ii) NH,0S03H
entry R Ar X compound/yield (%)?
1 "Bu Ph OH Sam/78
2 "Bu Ph NH; Tam/74
3 Et Ph OH S5an/76
4 Et Ph NH> Tan/77
5 Ph 4-MeCgH4 OH Sbo/87
6 Ph 4-MeCgHy NH, 7bo/17

V. K Aggarwal, G. Yu Fang, A. Schmidt, J. Am. Chem. Soc., 2005, 127, 1642-1643



Synthesis and Applications of Chiral Organoboranes Generated from
Sulfonium Ylides

BF,

N 1.2 eq. LIHMDS
s/\© dioxane/THF, 5 °C X
+ » -
st BR3 Ar” R
0
9aR'=H; 2mR="Bu X=BR2)(i) 1
9bR'=Me 2nR=Et (ii)(x:o}-i 12
9cR'=Cl 20R=Ph X=NH, 13
(i) Hy0,, NaOH, (i) NH,0SO;H
entry R Ar X product yield%ee® (%)
| "Bu Ph OH 12am 70/95
2 "Bu Ph NH, 13am 72/974
3 Et Ph OH 12an 73/96
- Et Ph NH, 13an 68/974
5 Ph 4-MeCgHs4 OH 12bo 87/95
6 Ph 4-CICg¢H,4 NH, 13co 68/964

V. K Aggarwal, G. Yu Fang, A. Schmidt, J. Am. Chem. Soc., 2005, 127, 1642-1643



Synthesis and Applications of Chiral Organoboranes Generated from
Sulfonium Ylides

- MEzN\/\
+BF4 QH g
f ab R steps
Bu By S 9b + BPh; —» - _}_/@ﬁph |
/-' H |Bf____ Bu . 63% yield neobenodine
Lrﬂ)@ "~/ (o) 96% ee 12bo ﬁ
\Ph +BBu; | S 8 Ph H. BBu,
\ —_ ZJ—"'“'\-._ 4 = “ . NH, o
: >\ 9aR =H; =2 acd B stops N cetirizine
inaccessibl . 63% yield Ph"
nacosssibe 9c¢c R'= Cl 2 96% ie (o]]
L - 14 Cl

(R = (CH;),0CH,CO,H)

Control of Enantioselectivity

V. K Aggarwal, G. Yu Fang, A. Schmidt, J. Am. Chem. Soc., 2005, 127, 1642-1643



Asymmetric Synthesis of a Substituted Allyl Boranes

procedure A
~ 1)LiN(SiMes), Ph._~x,_nBu OH
BF. CH,Cl» YV PhCHO ]

+ _ B -100°
Ph2) 2a -100°C ® 96% yield, Ph nBu 523
1 antilsyn =25:1

3a ZIE 16:1

R\ @ \m

PhCHO 5
B _sec _PVTOYTY

Ph B
79% yield, ”Ea“
4a antifsyn =25:1
ZIE 101

procedure B

G. Y. Fang, V. K. Aggarwal, Angew. Chem. Int. Ed., 2007, 46, 359-362



Asymmetric Synthesis of a Substituted Allyl Boranes

1) LiN(SiMes),
BF:  THFICH,Cl, p,

. R
S”ph -78°C N

30 min PhCHO /

0 6% Ph R
Z)Q\ ®1ooc

2a-e
7
-100 °C LR
Entry R Yield (9)  Z/E" d.r. [%]®9  ee [%]“
[%6]"
1 nBu a 79 15:1 >95 >99
2 Me b 81 40:1 >95 >99
3 Hc 611 >40:1 >095 >99
4 TMSOCH,'d 61! >40:1  >95 >99
5 AcOCH,CH,e 72" >40:1  >95 >99

G. Y. Fang, V. K. Aggarwal, Angew. Chem. Int. Ed., 2007, 46, 359-362

1) LIN(SiMe3),

BF4 THF/CH,CI,
Ph -78 °C Ph\/\rR (?H
PhCHO '
30 min N B Ph/\l/\l
2)( E f E -78°C Ph R

2a—e jl\ e

-100 °C
3)0°C
Entry R Yield (15)  Z/E®  d.r. (%] ee [%]"
[%]"

1 nBu a 81 10:1 >95 >99

2 Me b 76 30:1 >95 >99

3 TMSOCH, d 494l >30:1 >095 > 99

4 AcOCH,CH,e 56! 13:1 >95 >99




Asymmetric Synthesis of a Substituted Allyl Boranes

=, Ph

Rationale for the observed stereochemistry

G. Y. Fang, V. K. Aggarwal, Angew. Chem. Int. Ed., 2007, 46, 359-362

Proposed [1,3]-borotropic rearrangement.

Ph

H g =
=D} H f\l/ PhCHO M
’ - —_— "‘\..\'
| Ph BR, -78°C M

RR OH
. Ph. .= R! :
oBD--. PhCHQ
—_— - T
?’ %:R‘ \/\é/R -78 °C PH/W
;‘;l.li"" H 2 Ph R1
3'! 4‘!
|
JR1 R1 DH

R1



Lithiated Carbamates: Chiral Carbenoids for Iterative
Homologationof Boranes and Boronic Esters

2
Heo Hs sBulLi )RBRY), | (BR)
R'” ~OCb 0
, Et,0,-78°C Rv\ Jq 2)LA HL JOCb
a-e (-)-sparteine H, 0 NiPr, 4
B 1a-e =
2a R' = Ph(CH,), l
2b R' = Me,C=CH(CH,),
2¢ R' = TBSO(CH,),C(Me),CH, R? R?
2d R' = iPr R“)\OH il R")\B -
2e R' = Me Hz 2)H,0, |HL BRO:
3 aj
Entry Carbenoid R? (R%), Lewis  Yield[%] e
precursor acid (product)
1 2a Et Et - 91 (3a)  98:2
2 nHex 9-BBN - 90 (3b)  98:2
3 iPr 9-BBN - 81 (3¢) 98:2
4 Ph 9-BBN - 85 (3d)  88:12
5 Ph 9-BBN  MgBr, 94 (3d)  97:3
6 Et pinacol  MgBr, 90 (3a) 98:2

G.Y. Fang, V. K. Aggarwal, Angew. Chem. Int. Ed., 2007, 46, 7491 —7494



Lithiated Carbamates: Chiral Carbenoids for Itera
tive Homologationof Boranes and Boronic Esters

H—l".-. -\.\___'__.-'-\.\_ﬁll:b ;:I_-' .l..':'fH -l- Htl-_lr -_l.. lll-_ _H!l':_..' '|.II
5 % £ 1
h —N > M—,  —N ( N—"  Me-N S N—
sBulLi et "' yood b, - 4 /
[+ ) S partere H — H
L [« Spakemns 12 i+ 1-Spartaing (+}sparipine swrogate 11
Li13
P =" “0Ch Li13 L2
1a e MO, o HO. .o e
Etﬂ{pnl P 1i = Ph". H--\,-'..H.h-'" Ph.—'“"'\-..-"'. e -— 1- =
[+ 5 panrbeain [-¥ DiEarsfy
P 8, B2% or A0, 64% i
B{pen i o, =082 d.r = D84) fe.r. =88:F dr. = 54:E)
pﬂ.-'-'-\"-\._.-'-'-\"'.._,.-'-. LI'I +:|11 Ll-h:‘ i-.l.l
2 -, HO HO e
(TE%, o.r, = §8-2) - Ok e OCh
ant-1e - , . enl-1a
o 2 o g
[(+)11 o P g (11

10 63%
fir, = 882, dr, = 845)

G.Y. Fang, V. K. Aggarwal, Angew. Chem. Int. Ed., 2007, 46, 7491 —7494

a9, 531%
(er =682, dr = 80:10)

Flh.-'..."-\.__.-'ﬁ"-ﬂc.
1a

B
i+=11
1

Lis[+}-11

Ph.". '\"-\.__. "-UEI
gyu-1a

E1B(pen)

Bipin)

Flh.-'ﬂ-\'-.\_.-'.. _._.-'..
enf-A

(TE%, ar = AT-1)



Enantiodivergent conversion of chiral secondary

alcohols into tertiary alcohols

Group controlling
Nu- face selectivity

Common strategy for preparing chiral tertiary alcohols through
face selective addition of nucleophiles to ketones.

JL Stymiest et al. Nature 456, 778-782 (2008) doi:10.1038/nature07592



Enantiodivergent conversion of chiral secondary

alcohols into tertiary alcohols

Table 1| Lithiation-borylation of chiral secondary carbamates leading to tertiary alcohols

R =
B(OR) A H,0,
RB(ORY, Qj\ P NaOH R PH
G Mer; S Me'~}\ e /<
[—‘ 4, Al
- Ratention A (’OCb A B(OR'),
H sBull 4
/0‘3 )\ Etao ]
S G
Ar W oo e MO Soch
20 min H,0, R OH
[ nversion Me, "ocb A Me, BR),  NaOH S
AT - -  Arel . i )\
RB(R), (’ Ar
L B(R), R
R
Entry Carbamate (e.r.) Migrating group, R Borane/boronic ester component Product Yield (%) (e.r, S:R)
OCb Et OH
1 | BRCEES) Et %-BE‘? \ 91 (99:1)
Ph Ph
OCb O/ Et OH
2 | GRS Et -§_B [ Y 4 95 (1:99)
Ph 07N Ph
N\
OCb g
3 ) S Pr ~§_B b 4 \ oH 91 (98:2)*
Ph s on
OCb 0
4 | ECERS) iPr -§-B [ /0” 80 (4:96)
Ph 05 X3 Ph
OCb W nHex_  OH
s | RERCEES nHex 48X b 60 (98:2)*
Ph o Ph
OCb o] nHex OH
6 | ECERS nHex —§—B [ V4 85 (4:96)

Ph 0\ Ph



Rationalization of the inversion versus retention of
stereochemistry observed in reactions of lithiated carbamates with
boranes and boronic esters respectively.

i\
Q 0]
B/ R Re_
g T B(OR)
\ L 2
B 4 D : o Retention )\
R )J\ —_— s
Me'!
Me 11,
© X\ o NiPr, i och
Ar
Li----0 y
)J\ Inversion Ar e/" OCb
Me i, _—
o NiPr,
Ar )
{ - #EF
RB(R),
RB(R), i
. N . .ope . . . o e
Li----0 or B(R"), Non-mesomerically stabilized carbanion is essentially sp3 hybridized and
RB(OR), . . .
H\ﬂ\ )L . _— HY has very little electron density opposite the metal
AlK 0 NiPr, Retention Al OCb

JL Stymiest et al. Nature 456, 778-782 (2008) doi:10.1038/nature07592



Chiral Lithium Generated From Chiral Epoxide

TESO TESO
0 ~_1)LTMP . H202
/{] + EtB(pin) — B(pin) —— /I\/D
Et 2) TESOTf E*’!\f Et"
Et Et
>98:2 dr, 99:1 er
1) LTMP, QE[ 1) LTMP, <~T...E.
2) H,0, 2) H,0, |
TESO  OH TESO OH
‘' _Et :
Et - Et” =
Et OH Et OH
=>98:2 dr, =99:1 er >98:2 dr, >99:1 er

E. Vedrenne, O. A. Wallner, M. Vitale, F. Schmidt, V. K. Aggarwal,Org. Lett. 2009, 11, 165-168

sBuLi, TMEDA Li, o RB(OR"),
- P —_—

solvent, temp’ Ph

O
Ph/<'

I

2)H,0, [Ph BOR: |1y warm

- -

_(OR"),

R™
Ph/<l

B’O

i TESOTf

_(OR"),

R “\ B’”l (‘O/'*'

\
F’h/<j

TES




Chiral Lithium Generated From Chiral Aziridines

Boc 1) LTMP, THF -~
/i +  RZ-B(pin) ~78 °C, 90 min N)H_<OH
R 2) NaOH, H,0, R' R? nBuLi, TMEDA 1) R%-B(pin) (2)
(+)-1 2 0°C,3h 6 I‘l%lus Et,0, -78 °C Eus _78 °C to RT Phc,OH
1 . 2 . . b Ph"-g . g Ph’/u g / \

Entry R' (aziridine 1) R? (boronic ester 2) Yield [%6]"! 15 min Li 2)NaOH, H;02, R2  HNBus
1 iPr (1a) Et (2a) 76 (6a) 8 el b 9
2 iPr (1a) iPr (2b) 75 (6b)
3 iPr (1a) cPr (2¢) 79 (6¢) Entry R? (boronic ester 2) Yield [%]®) e.rd
4 iPr (1a) Cy (2d) 81 (6d) d ,
5 iPr (1a) PhCH,CH, (2€) 73 (6e) ; Cl)ll |(22 . g; (:fi) zggjl
6 iPr (1a) vinyl (2f) 93 (6f) gl (=) () :
7 iPr (1a) nBuCH=CH (2g) 83 (6g) 3 nBu (2k) 80 (9Kk) >99:1
8 iPr (1a) Ph (2h) 76 (6h)
9 iPr (1a) pMeOPh (2i) 70 (6i)
10 Me (1b) Ph (2h) 63 (6j)
1 nBu (1¢) Ph (2h) 86 (6k)
12 CH/=CH(CH,), (1d)  Ph (2h) 75 (61)

F. Schmidt, F. Keller, E. Vedrenne, V. K. Aggarwal, Angew. Chem. Int. Ed., 2009, 48, 1149-1152



Stereocontrolled Protodeboronation of Tertiary Boronic Esters

BPin CsF (1.5 eq. )

D,O (1.1 eq.)
CsF(1.5eq.) —_—
OCb sBuli, (pin)B R3 H;_DH 1eq.) H ;!2:i @ C O . 1,4-Dioxane CI
R? R3Et|{pm} oA . 28 °C, 16 h
;@)\J A 6d-D
R! TBAF EHP_D R1 e.r. 99 406

97%, e.r. 97.4:2.6

97-99% ee Aﬁtﬂ >98% stereoretention BPin TBAF-3D,0 D
79-99% yield (1.5 eq.) -
s
QN\ n-pentane @X/\
45°C, 2 h
w - - e.r. 99 6:04 88%, e.r. 99.5:0.5
TBAF-3H,0 n \/]J( w
(1.5 equiv.) Q?\D \ H
D\BJ‘D DH“BII_ KE:J' = ' N 0\ #"D — DH fo
THF F7 17 ™H Ph™ \Et B B Cb -
Ph~” \Et Ph~ \Et F HO O i) sBulLi, (p'n}&._ TBAF3 HEE‘:
L 8 J 9 TMEDA - pentane, 45 E
1 99:1 e.r.
)\/Mgﬁr
NalO4 CHO THF =
dioxane/H;0 -
S. Nave, R. P. Sonawane, T. G. Elford, V. K. Aggarwal.J. Am. Chem. Soc., 2010, 132, 17096-17098 729% 2. PDC, DCM

13 61% (2 steps) (S)-turmerone



Protodeboronation of unactivated boronic esters

. Nu._— M
OH Bpin Nu, THF ~Bpin

OH Ph ~78°C,1h Ph/\/l\/\Ph

“BCat initator H3C > 7

initator ’
g sovent ﬁ @ HsC 6a= PMeOPhLE; 6b = 1,3-(MeORPhLI | | oy rs ot
Ph Ph Ny = 8= PMeOPhLi; 6b =1,3-(MeO)PhLi | | oxigant (1 equiv.),

Y= 6c = "BuLi; 6d = MeLi; 6e = TBAF

ob s CH, DCE, Ar, 80 °C
X
entry solvent temperature initiator yield (GC) g § f gH /\/]\/\
= Ph Ph
Lo CHCh #0°C CBuONTNOEBa 74 Enty Nu  Oxidant Time (h) 8:9 Yield (%)
2 t-BuOMe 55°C t-BuON=NOtBu 69 m -
3  CICH,CH,CI 83 °C t-BuON=NO#Bu 99 (87)* 1 6a - 62 100:0 25
4 toluene 80 °C t-BuON=NO¢-Bu 93 2L 6a - 40 92:8 72(65)
S benzene 80°C  tBuON=NOt-Bu 89’ 3 6b - 40 955 85(78)
6"  CICH,CH,CI 83 °C t-BuON=NOtBu 93 4 6b Air 40 69:31 40
7 CICH,CH,Cl  8°C  air 99 5 6b Cu(OAc), 18 100:0 26(87)
8  CICH,CH,Cl  83°C  dibenzoyl peroxide 79 6 6b Mn(OAC); 18 100:0 96
75 6b Cu(OAc), 72 88:12 71
8 6¢ Cu(OAc), 12 100:0 97(95)
9 6¢c Mn(OAC); 12 100:0 98(97)
10 6d Mn(OAC); 12 100:0 94
111 6e Cu(OAc), 12 100:0 72
12! 6e Mn(OAC)s 8h 100:0 98(97)

Renaud et al J. Am. Chem. Soc. 2011, 133, 5913-5920

Ramesh Rasappan, Varinder Aggarwal. Nat. Chem., 2014, 6, 810-814



Application to total synthesis of

hvdroxvohthioceranic acid

(a), (b), one pot, 63%
.
/l\/L\/L/OR (a) SBULi’ TMEDA, (bT)BL"CBU':_I':lTHF,
pinB 14 Et;0, -7810 50 °C  pomo OTBDPS - ae 'M (OAT MOMOJ\/!\/L/L/AVOTBDPS
i . i , Mn(OAc)3,
MOMO\/‘!\/‘!'\/OCb e 1T 9T Bpin 18 59 DCE, 80 °C, 68% b
13 i. TBAF, 94%
(c), (d), one pot, 54% ii. ProNCOCI, Et3N,
¢ I CH,Cl,, 97%
(d) i. MeLi, (c) 14, BuLi
Et,0, -78 °C
MOMO OTBPDS <~ MOMO otBDPS_ MEDA ELO MOMO\/‘!\/!’\/-'J\/L/L\/OCb
8 ii. Mn(OAc)s, —781t0 50 °C 20 2
49 i ’ 9
22 TBC, DCE, Bpin 21 d.r. 1:1, 85%
o o
i. TBAF, 99% 80°C, 61%
ii. ProNCOCI, Et3N, pinB 24
toluene, 96% \Hg
i. SBuLi, (+)—sparteine,
TBME, —78 to 60 °C
MOMO\/L)\/L/A\/A\/L/L\/L/OCb » MOMO CisHat
il H202, NEOH,
12 13g THF, r.t.,, 88% 25 dr.>955 o
i. conc. HCI, 92% - -
ii. TEMPO, NaOQCl,
NaClO,, buffer HO
CCl4:CH3CN (1:3),
65 °C, 12 h, 90% o 10

OH

Ramesh Rasappan, Varinder Aggarwal. Nat. Chem., 2014, 6, 810-814



Enantiospecific sp2—sp3 coupling of secondary and tertiary boronic esters

a
« Easy to make @\ B(pin) * Readily available
» Many other R « Stable
Ar-Li available O L l R/L R1 * High enantiopurity
% —
: - Yo Bpinn — —  , E o k (pln
R7OR! (B) Aliphatic /V\ (A) Aromatic + )\
electrophilic R R'  electrophilic R
substitution I substitution I
1,2-Shift
( Nu~
Stereospecific — ;
transition- ]\ R! Elimination -~ /- \»EPM
= -
metal free 0 E o R1
coupling R
R
b |2 or
@/ \| "BuLi, THF, 78 °C @\ NCS @\
5 ™ | No” BCy): ~ N7 0y
then B(Cy),
95%
¢ @ n-BuLi, THF, ~78 °C to r.t. @\ O
> = —_—
o B(pin) o” "BPN _zg.c, 1n
then Ph/\/\
<R)£)1832 Ph Ph
e.r. 98:
91% yield
e.r. 98:2
100% e.s.

Amadeu Bonet, Marcin Odachowski, Daniele Leonori, Stephanie Essafi, Varinder Aggarwal. Nat. Chem., 2014, 6, 584-589



n-BuLi, THF, -78 °C tor.t, 1 h

0,
o B
then (pin)B, R®,-78°C

Scope

NBS, =78 °C, 1 h

4\, R Rz
o (p'g)s o 1/
; /< R
R! R?
4\, 4\, / N\ ‘a [ }
o’ o” ) o K
CO,-t-Bu Ph /*
Ph Ph Ph
2a 2d 2e 2g
91% 92% 90% 93% 68% 82%
er. 98:2 er. 97:3 er. 96:4 er. 93:7 7%
100% e.s. 100% e.s. 100% e.s. 100% e.s.

7Y\
0
) Ph
Boc

=W _ ) 2% 21

e i Z 89% 83%
oy gl e.r. >99:1 e.r. >99:1
BEElEs ¢« o 100% e.5. 100% e.s.

(gram scale, T = 0°C)

og W
Ph Ph

Br

2m 2n

76% 53%
e.r. >99:1 e.r.98:2
100% e.s. 99% e.s.

MezN\©

T) I‘O

MeO
9af

F’h/\/\
8a* 10at 11bT
65% 72% 89% 83%
e.r.98:2 e.r. 98:2 e.r. 98:2 e.r. 96:4
100% e.s. 100% e.s. 100% e.s. 100% e.s.
OMe OMe O
MeO MeO O
Ph Ph[ Ph/\[ Ph/\/(
Tk# 7t 10kt 11kt
78% 63% 75% 66%
e.r. 99:1 e.r. >99:1 e.r. 99:1 e.r. 98:2
100% e.s. 100% e.s. 100% e.s. 100% e.s.

Amadeu Bonet, Marcin Odachowski, Daniele Leonori, Stephanie Essafi, Varinder Aggarwal. Nat. Chem., 2014, 6, 584-589



Possible reaction pathways

"} R!
Br
[Br] 4-\"\ R! :
| ot R ‘\Bl'hin)
- -
Fast X
R . Ph/\/\
l}lpm)
in
B B: Se2inv Be
L W §
Slow Ph
12
(m) ‘
MeQ
el
i 4 Bipm)
Slow :
e Ph/\/\
Br'] <A B(pin)
3\
Ph/\/P\
B
\ B: Sg2inv Br
(Br°] - /\/'\
Fast Ph
12

1.2-Shift Elmination
e -
Ph
R R! Solvent AB*
MeQ MeO THF B7:13
MeO MeO MeOH 991
MeO H THF 1899
MeO H MeOH 991
Me Me THF 160
Me Me MeOH 99:1
Me H THF 199
Me H MeOH 28:72
M H THF 199
H H MeOH 1.99

Amadeu Bonet, Marcin Odachowski, Daniele Leonori, Stephanie Essafi, Varinder Aggarwal. Nat. Chem., 2014, 6, 584-589



Assembly-line synthesis of organic molecules with tailored shapes

a O b M
- M = metal .
R’ =Hor Me Co, LG = leaving group LG/{!H /,,%\
ACPS o o A o
Onp~
R’ - B)
- ACPS R /k”H
LGD)
R Me
Mimicking nature:
0 {\:]aturer; F;los;;pthesm 9 chemical synthesis
rough iterative ; :
Enz8” "R chain extension B0 thrqugh iterative
chain extension
B ] Y

ACPS R

0]
EnzS ACPS | Re-entry into ACPS JKK\R Re-entry into
‘/ \ iterative cycle R’ iterative cycle _0

—— —— R B
or or \
: 0]

expulsion of 9 Q expulsion of

polyketide JJ\H'\ boronic ester

R

Y

Polyketides 0
»| Reduced polyketides R _ . | _ _ B< 0

Fatty acids : : : : H

Matthew Burns, Stéphanie Essafi, Jessica R. Bame, Stephanie P. Bull, Matthew P. Webster, Sébastien Balieu, James W. Dale, Craig P. Butts, Jeremy N. Harvey, Varinder K. Aggarwal.

Nature, 2014, 513, 183-188



Building blocks synthesis

O s-Buli, (-)-sparteine
TN Et,0,-78°C, 5h
\-_Y—J

Cb !

0/'\\ s-Buli, (-)-sparteine

Et,0,-78°C,5h

TIB

Li

A n-BuLi
iy
TIBO Me

Et,0,-78°C,1h

A

(S)-6
99.9:0.1e.r.

Recryst. |:

Li-(-)-sparteine

i H
CbO Me
2
97.0:3.0eur.

Li-(-)-sparteine
'y H
TIBO Me

(S)-4
95.0:5.0e.r.

Me,SnCl

SnMe,

iy
TIBO Me
(S)-5
55%
91.0:90e.r.
99.9:01e.r.

Li
A\ (1.3 equiv.)
TiBO” \'H
0] Me
6
‘ —78 °C, 30 min
_ Bpin
7
7
Re-entry into
iterative cycle
d
Starting mixture
Li SnMe,
A AL
TIBO TIBO
(S)-6 (R)-5
95% 5%

(excess from
first homologation)

/’E\o
[

=~ _R
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(i) RT, 1 h (i) —42°C, 1 h
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Resulting equilibrium mixture
SnMe, SnMe,
+ -
TIBO TIBO/O\
(S)-5 (R)-5
4.75% 0.25%
Li Li
+ B
TIBO TIBO/O\

(5)-6 (R)-6
90.25% 4.75%



Li Li Li Li Li
Kor ek 1. Lo ook
mo” b " TIBOT M meo” M meo” V" TBOT M
Bpin - - = Ag/W = - = Ag/W
o Li Li Li Li
- Ao A o A Ao
ggtg{j '; ue r TBO” M TBO” M | TBO” M neo” b
b Li Li Li Li U
/LL\“”MB /‘L{”Me /%"Me /‘L\""Me /‘I\""Me
mBo” % Me Tiso” W, TBO” %, TIBO™ %, TBO™ %,
Bpin - | AQW Ag/W - -
o Li Li Li Li
(R)-10 TIBG/‘E;H Tlao’éﬁ’:" TIBD/JE;H TIEID/%;H
99.3:0.7 e.r.
c -
Li i Li Li Li
/‘L\“"Me /‘g\H /Jk"'Me /A‘H /‘£\'”*Me
neo” % Me Tigo” M TIBO” %, LS TBO” %,
Bpin Ag/W »- > »| Ag/W
Li Li Li Li
(R)-16 /‘k' Me )\* H /‘k' Me /J‘, H
s 16 TBO” %, TBo” b TBO” % TBo” V|

Ph

11
58% (over 9 steps)

Ph

13
44% (over 9 steps)

17
45% (over 9 steps)

Bpin

9-mer: 10-mer : 11-mer
B 97 2

Bpin

9-mer: 10-mer :11-mer
1 94 5

Bpin

9-mer: 10-mer : 11-mer
0 : 97 3




