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KNOWN C-4 POLYOXYGENATED UNITS
(METHODS OF PREPARATION)
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OR!

THYM®
ASYMMETRIZED TRIS (HYDROXYMETHYL)METHANE

PROPERTIES:

- New C-4 chiral building block useful for any C-branched
molecule

- “Chiral methyne” bonded to three CH2OH that can be
manipulated indipendently onhe at a time

- Precursor of many natural products

- System with “latent C3y symmetry”

- Double stereodivergency: Enantiodivergency and Diastereo-
divergency [it is possible to obtain both the enantiomers and
both the diastereoisomers (in thescreation of a new chiral
centre) with just one control of stereoselection
(protection-deprotection trick)].

G. Guanti et. al, Tetr. Lett., 1989, 30, 2697; Tetr.:: Asymm., 1990, 1, 721; J.0.C., 1832,
5%, 1540;Tetr. Lett, 1990, 31, 6421; 1991, 32, 267, 6939,6943.




SURVEY OF POSSIBLE ELABORATIONS OF THYM* AND

RELATED SYSTEMS
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1. 2 G. Guanti et. al., Tetr. Lett., 1989, 30, 2697; Tetr.: Asymm., 1990, 1, 721;
J.O.C., 1992, 1540. 4 Tetr. Lett., 1990, 31, 6421; 1991, 32, 267. S5 Tetr.
Lett., 1991, 32, 6939. 6. 8 Tetr. Lett., 1991, 32, 6943. 3.7, 9, 10, 11, 12,13
Under investigation

OR?

OR:
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~ °©  MODELS FOR EPOXYDATION OF Z SUBSTRATES
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MODELS FOR EPOXYDATION OF E SUBSTRATES
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"> EPOXIDATION OF Z-MONOPROTECTED HOMOALLYLIC
DIOLS
OR
oR . oy anti |
NN OH —» OR |
+
oy SYN
0
— R Method Yield anti : syn
(Abs. Config.) A
~—Ac (3) MCPBA 82% —63:97
Bn (3) —MCPBA —71% 79 21
TBDMS (R) MCPBA 79% 70 : 30
— TBDPS (R) MCPBA 72% : 85 :15
TF (A) MCPBA 95% —79: 2
Ac (S) TBHP / VO + 38% ~ 72 : 28
“Bn (S) TBHP / Vo + 56% >95:5
— PMB (R) TBHP / V5 + 74% >95:5
~ TBDMS (R) TBHP / V5 + 63% >95:5
—TB—ﬁP_S_(T?) TBHP / V5 + 57% >95:5
Tt (R) TBHP / V5 + 90% >95:5
~ TIPS (R) TBHP / VO + 95% >985:5
Enantiomeric purity of substrates and products was checked by synthesis of
Mosher’s esters and 1H n.m.r. analysis.
MCPBA: 3-CICgH4COOQOOH, dry CH2Cl2, r.t.

TBHP / V5+: Me3COOH, VO(acac)z, dry CH2Cla, r.t.
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EPOXIDATION OF E-MONOPROTECTED HOMOALLYLIC

DIOLS
OR
anti
OR p OH
o
A OH — P OR
+
oun Y0
o)
N R Method | Yield anti : syn
(Abs. Config.)
Ac (S) MCPBA 84% 54 : 46
Bn (S) MCPBA 86% 51:49
TBDMS (R) MCPBA 717% 57 : 43
Ac (S) TBHP / V5+ 58% =50 : 50
TBDMS (R) TBHP / Vot 96% 68 : 32

Enantiomeric purity of substrates and products was
Mosher’s esters and 1H n.m.r. analysis.

MCPBA: 3-CICeH4COOOH, dry CH2Cl3, r.t.
TBHP / V5*: Me3COOH, VO(acac)z, dry CHzClg, r.t.

checked by synthesis of




DOUBLE STEREODIVERGENCY SYSTEM

OP:

P20 * = X
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a) PROTECTION-DEPROTECTION TRICK-
(ENANTIODIVERGENCY)

b) DIASTEREOCONTROL

¢) PROTECTION-DEPROTECTION TRICK-
DIASTEREODIVERGENCY
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OH

OPMBOM

?

a,b c,d

< 35%
OSiMezt Bu

/‘\/\OPMBOM

NOoH

N 0siMe,t Bu

* 1 8010 60010
OH from monoacetate

/k/\ (5 steps)
OPMBOM d.r. = 95:5

COOH e.e. > 95%

e,f
81%

OSili Pr),
/k/\OPMBOM

NoH

g'h-i-j
64%

OsSifi Pr),

OBn

k,! a,c
70%

[ 1

— N

AN\

83%

—
osili Pr), OSiMe,t Bu OSiMe,t Bu

M
—

N
7

—"l k.l
o//—N\ 75%

o

overall yield
from monoacetate
(15 steps): 19 %

overall yield
from monoacetate
(13 steps): 22 %

(Mosher’s esters)

a) (n Bug)NF+3H20; b) Pt, O2; c) Me2t BuSi-OTf, 2,6-lutidine, CH2Cl2; d)
PPTS, EtOH; e) (i Pr)3Si-OTf; f) p TSA, i PrOH, 4A sieves; g) Jones reagent;
h) BnONH2, DCC, N-hydroxybenzotriazole; i) DDQ; j) Ph3P, DEAD; k) Ha, Pd-
C; 1) TiClg, pH 7, H20-MeOH.




OH OTs
95%
AN OAc A OAc
a
e.e. 97%
94%
b.c
OTs
A OTHP
87% d
 Me Me
e
N OTHP —>» HO OTHP
91%
f. g l 82%
M
j <————h \/(/e
84%
OTHP NC - OTHP
o7
[a]D=+24.1°
(Mori: [aly=+25.2°)
8 steps
y. 49%
e.e. 95%

a) Ts-Cl, CH2Cl2, Et3N, r. t. : b) LiOH, THF-H20; c) dihydropyran,
CH2Cl2, p TSA; d) Me2CulLi, Et20, r. t. ; e) O3 -78°C, then Me2S, then

NaBH4; f) MSCI Et3N, CH2CI2 -30°C ; g) NaCN, BugNIl, DMSO, 70°C; h)
DIBAH, Et20,.. -35°C
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OAc OTBDPS

HO S —— PMBOMO\/(40

e.e. = 97% S \

~

OTBDPS

PMBOMO\/(/\/

O OH

5 steps, Yield= 52%
d.r.: 87 : 13
e.e. >95%

BnO (_)Bn BnO SBI’I

55 : 45
[a]p = -62.4° [alp =+ 11.8°
B (known)

(¢ PPh,
\ 6 steps from @
N\ Yield = 27%

A: 1) DDQ; 2) O3, MeOH, CH2Cl2; MezS; 3) p TSA, EtOH;
4). n BusNF, THF; 5) BnBr, NaH, DMF
B: Ph3PH*BF4, MeCN




