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Incarvillateine and related monoterpenes
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Retrosynthetic analysis
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Three-component coupling rxns for the
synthesis of prostaglandines
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Three-component coupling rxn: Construction
of intermediate 11
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Selected NOESY correlations for 11 (left) and 12 (right)
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Improvement of stereocontrol
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Heck-type cyclization for construction of 21
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@ Reagents and conditions: (a) O3, CH,Cl,—MeOH, —78 °C, then Me;S,
96%: (b) NaBH:, EtOH, 0 °C, 71%: (c¢) TsNHBoc, DEAD, Ph3;P, THF,
room temperature, 99%; (d) CF;CO;H, CH;Cl;, room temperature, 95%:
(e) KxCOs, CH3CN, reflux, 81%:; (f) Pd(OAc),, BBEDA, PMHS, benzene,
95 °C, 9%: (g) K;CO;3;, CH;CN, reflux, 80%; (h) PdCIly(CH3;CN)s, EtsN,
HCO;H, CH;CN, room temperature, 72%.



Diastereoselective hydrogenation
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@ Reagents and conditions: (a) NaBHy, MeOH, 0 °C, 97%: (b)
TBDMSCI, imidazole, 93%:; (c¢) H), PtO;. MeOH, 96%:; (d) sodiuum

naphthalenide, DME, —50 °C, 78%: (e) 35% HCHO, NaBH;CN, AcOH,
CH;CN, 97%: (f) Ha, PtO;, 5 atm, MeOH, 84%.

e



Completion of (-)-3, (-)-2
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@ Reagents and conditions: (a) BusNF, THF, room temperature, 97%:;
(b) p-NO,CsH:CO,H, DEAD, Ph3;P, THF, room temperature, 66%: (c)
NaOH, THEF, 67%; (d) (E)-ferulic acid (32), DEAD, Ph;P, THF, room

temperature, 6 d, 36% (51% based on recovery of the starting material).



Topochemical [2+2] photodimerization of
cinnamic acids

, CO,H
a-form (3.6-4.1 A*)  Ar
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*distance between the olefins

Schmidt, J.Chem.Soc. 1964, 2014



Dimerization of ferulic acid
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Photodimerization of ferulate esters

CO R?
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MeO. - | 2 CO0R 1y (solia) A
RO S hexane, 72 h C02R2 Ar
34a-h CO2R2 CO-R?
36-39
Ar = 3-MeO-4-Fi‘O-C6H3
sntry compound R’ R2 photodimer yisld (%)
1 34a H p-NO,Ph 35 63
2 34b Ac Me na?
3 RE P PhCO Me na
4 34d Ms Me 36 35
5 3de PhSO» Me na
6 34f o-Ns? Me 37 56
7 3dg Ts Me 38 60
8 34h Ts H 39 98

@ na = not available.

b 6-Ns = 0-NO,CsH:SO0;.



Unit cell packing arrangements
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End game for (-)-1
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@ Reagents and conditions: (a) DEAD, Phs;P, THF, 90 °C, 40%; (b)
Na(Hg), MeOH, room temperature, 58%.
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Thank you...




