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Attempts to Achieve Chiral Carbon Center
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Menthone Chiral Auxiliary System

» Original menthone chiral auxiliary
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* The displacement would not undergo if compound 8 is trisubstituted alkenes because of
A3 strain.

» Aldehyde as chiral auxiliary
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Stereoselective Synthesis of g-Allylic Alcohols
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Table 1. Comparison of Ratios of Alcohols 12:13 Obtained by

Two Different Methods Involving AlMes

R 12:13 ratio? (% yield)®

entry 11 (R2 = Me) 12/13 method A¢ method B¢

1 11a n-Bu a 12:1 (70)

2 11b n-Pen b 9:1 (75) 80:1 (60)

3 11c C-C(,H] ] C 14:1 (80)

5 11d Bn d 11:1(76)

6 11e CH,OH e 10:1 (quant)

7 11f (CH»);0TBS f 10:1 (71)

8 11g (CH»2)4OTBS g 11:1(68)

9 11h Ph h 18:1 (63) 34:1 (50)
10 11i p-tolyl i 24:1 (78) 39:1 (76)

@ All ratios measured by G. C. or NMR of the crude mixtures. ” Isolated
yield of pure 12. © Method A: alkyne, Cp,ZrCl, (cat.), AlMes;, CH,Cl,,
aldehyde 10. ¢ Method B: vinyllithium, AlMejs, ether, aldehyde 10.

Spino, C.; Granger, M. C.; Tremblay, M, C. Org. Lett. 2002, 4. 4735.
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Stereoselective Synthesis of a-Allylic Alcohols
» From the diastereomers.
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» From acyl chloride with vinylsilane
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yield: 70-75%



Quaternary Chiral Center Formation by SN2’ Displacement
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» Regioselectivity was strongly dependent on the nature | R: CO-t-Bu

of the leaving group and of the cuprate reagent. Cuprate: MeCu(CN)MgBr

22a:24 ratio: >99:1

Scheme 6. SN’ Displacement of pivalates 20 or 21 with cuprate reagents
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Table 3. Yields and Ratios of Cuprate Addition on Allylic Pivalate
Esters 20 or 21

maj. 22:23°

entry  piv.@ R’ R? R? prd. (% yield)°
1 20a n-Bu Me i-Pr 22b  >98:2(90)
2 20a n-Bu Me Et 22¢  >98:2(98)
3 20a n-Bu Me n-Hep 22d  >98:2(97)

4 20a n-Bu Me t-Bu or Ph (0)
5 20c (‘-C()Hl ] Me i-Pr 22e >08:2 (95)
6 20d CH,Ph Me i-Pr 22f  >98:2(92)
7 20d CH,Ph Me H,C=CH(CH,), 22g >98:2(88)
8 20d CH;,Ph Me H,C=CH(CH,); 22h >98:2(91)
9 21r¢ CH,OH Me i-Pr 23i  >99:1(98)
10 21s¢ CH,OSEM  Me i-Pr 23 >99:1(57)

11 21t¢ CH,OBn Me i-Pr 23k >99:1 (8)

12 21p CH,OTBS Me i-Pr (0)
13 20p CH,OTBS Me H,C=CH(CH,), 221 >99:1 (80)
14 20f (CH,);OTBS Me i-Pr 22m >98:2 (95)
15 20f (CH,);0TBS Me Et 22n  >98:2(89)
16 20f (CH,);OTBS Me H,C=CH(CH,), 220 >98:2(82)
17 20g (CH,),OTBS Me H,C=CH(CH,), 22p >98:2(41)
18 20h Ph Me i-Pr 22q 91:1 (90)
19 20n Ph CH,OH i-Pr 22r >99:1(73)
20 200 m-MeO-Ph CH,OH Et 22s  >99:1 (86)

21 2Im t-Bu CH,OH i-Pror Et (0)
22 2In Ph CH,OH i-Pr 23r >1:99(77)
23 210 m-MeO-Ph CH,OH Et 23s  >1:99 (64)
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mw mm
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21 23
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Conclusions:

1. It's General for primary or
secondary alkylcuprates.

2. The same level of chirality transfer
for 20 and 21 observed.

3. Bulky or less-reactive cuprates
didn’t work.

4. Bulky substituent should
preferably be part of the allylic
alcohol.

5. There is no reaction when both R?

@ For clarity, the pivalates bear the same letter as the alcohol they were
formed from. ? All ratios measured by G. C., HPLC, or NMR of the crude
mixtures. ¢ Isolated yields. ¢ Obtained from the deprotection of 21p. ¢ Ob-
tained from the protection of 21r.
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Conformational Biases of Pivalates 20

0 0
i-Pr i-Pr.
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never observed

The controling elements in the transfer of chirality are:

4 The anti-stereospecificity of the cuprate addition on allylic systems

¢ The conformational bias of the allylic ester toward conformations 20A provided by
A'3-strain (Adducts with a Z double bond, resulting from addition to conformer

20B, have never been observed.)



Cleavage of the Auxiliary

EOH a) O3 / MeOH O3 / acetone OTX
g b)NaBH, PPhs or Jone's .

Example 1

a) O3, CH,Cl, O

-78 °C . H )J\:( (CH2)3OTBS + 10

b) PhaP i-Pr Me
22m 25
Example 2
MeOQC KMnO4 MeOQC CH2N2 MeOQC
M — HOzc\J - MGOQC\J
s acetone Et"\ Me  40% for Et'\\ Me
Me Et Me H,>O 2 steps
26 27 28

Spino, C.; Beaulieu, C.; Lafreniere, J. J. Org. Chem. 2000, 65. 7091.



Applications - Synthesis of an Analog of Taber’s Intermediate 31

31 (+)-Cassioside 32a, R = Glu (Antiulcer agent, isolated in 1988.)
(+)-Cassiol 32b, R=H

szZfC'Z 1. PlVCl, Et3N
_ AlMe; DMAP, 95% ‘
/ c— t -
HO CH,Cl, : 2. Z "> CuCNMgBr
then 10/THF Me OH Et,0, 90%
12e R=H D -
TBSCI, imid.
12pR=TBS © 759, 2 steps
1. Oy, PACl, O :
Cu(OACc),, 85% Oy PPh,
2. LDA, Mel .
53% 88%
TBSO
29 30

Taber, D. F.; Meagley, R. P.; Doren, D. J. J. Org. Chem. 1996, 61, 5723.



Applications - Synthesis of a,a-Dialkylated Amino Acid

Route A:
P 1. Jones, 75-88% I-Pr ! 1. 04 DMS
MCHZOH . : ” W\(NFmoc ' _ HOZC\(NHFmoc
Me R'R3 2. DPPA PhMe Ma R'R® 2. NaClO, RT RS
. 5 . reflux, FmMOH ; - NaH,PO,
23i R1=Me, R3=I-Pr 74-96% 33a R1=Me, R3 =i-Pr 55-68% (S)-34a R'=Me, R3=/-Pr
23r R'=Ph, R”=j-Pr 33b R'=Ph, R"=/-Pr (R)-34b R'=Ph, R3=/-Pr
23s R'=m-MeOPh, R3=Et 33¢ R'=m-MeOPh, R3=Et

(R)-34c R'=m-MeOPh, R*=Et

Route B: (Stereodivergent)

i-Pr 1. TBDPSCI o 1. EPFC’)/: ihl\;lg(y
= CH,OH imid. 100%7 2 OTBDPS mOn, 4, /9%  FmocHN \ COsH
Me Me /-Pr 2. 0, Jones Me /-Pr 2 HF/pyr., 97% Me i-Pr
23 97% 35 3. Jones, 82% (R)-34a

Spino, C.; Godbout, C. J. Am. Chem. Soc. 2003, 125.12106.



Applications - Claisen Rearrangement

» Synthesis of (+)-Cuparenone

- PhMe
1. AcCl, 84% N p-Tol  reflux
12i
2. Cp,TiMe, Me O Me 74% 2 steps
\[f 36 99% d.e.
p-Tol
1. O3, PPhy Me 5 a) NaH, DMF, Mel
2. KOH, EtOH b) Pd/C, H,, EtOAC
65% 2 steps 38 43% 2 steps

Me Me‘:
37

p-Tol
MewE f
O

(+)-cuparenone

Antitumor effect
Isolated in 1976




Applications - [2,3] Wittig Rearrangement

i-Pr . n-BulLi pr OH
Allyl bromide xR THF,0°C _ _
12a or 12i » — a
NaH, 74-78% M%/o Me  80-81% Me Me R
39a R' = n-Bu 40a R’ = n-Bu
39b R' = p-tolyl 40b R' = p-tolyl
0
i-Pr
DMP P P
40a or 40b 5
77% Me Me R’
41aR'=n-Bu

41b R' = p-tolyl



Conclusion - Versatile Methodologies
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Alternatively: H
Switch R3 on cuprates to R' or R? Me OH R?
Use (+)-menthone. (0-)




