By Frederik Simonsen Bro

Strand-Clementson Problem Session -2026.02.27

This problem set presents the synthesis of the lathyrane diterpene a-23. Propose suitable
reagents/conditions and determine the structures missing in the boxes. Determine the nhame of
the reaction, answer the specific questions, and explain chemo-, regio-, and

when explicitly asked for. 4-PP = 4-pyrrolidinepyridine, DHP = 3,4-dihydropyran, PPTS =
pyridinium p-toluenesulfonate.

TN Me C12H2002
i ii. hv, MeOH
HO,C el Regioselectivity?
ion?
(—)-cis-chrysanthemic acid (1) 2 Name of reaction?

m s
BF 3*OEt, 5 S

C15H240,S;

i. 1.1 equiv. NaH

s. M H WMe ' g,j(/o
C Me o
ii. 1.2 equiv. n-BulLi S 9
7 B ——
ii. HCI (aq)

1

/P . .

EtO” \ Me Name of reaction (i.)?
L - L OEt - Chemoselectivity ?

8 Regioselectivity ?

i s Bonus: How would you

Hint: pK, values What is M and M synthesise compound 9?

(assuming no cation exchange)?

10 Ac,0, 4-PP, Et;N
C26H4106PS;

(o}

ﬁ / OAc Name of reaction? HO n g OAc
Eto- 1\ Regioselectivity? EtO’P\
OEt Me OEt Me
1" 12

dr=1:1 (R-OH:a-OH)

DHP, PPTS 13
C35H5509PS;

Page 1 0f2



By Frederik Simonsen Bro

Me NaH 16 NaBH,, CeCl,
C27H3503S; MeOH
THPO Name of reaction? -
. Stereoselectivity? Name of reaction? THPO C:)H
EtO bEt Me Regioselectivity?
Stereoselectivity? 17

15

CagH3405S
2. CrO4+2 pyr, DCM 207734¥3™2 ii. Mel

=" 1.0.2 M HCI (aq) 19 i. LIHMDS

Name of reaction?

Stereoselectivity? THPO Name of reaction (2.)? Stereoselectivity ?
OCOPh .
(Hint: see X-ray and
18 ChemDraw 3D structure
of related compound 21)
20 NaOH, EtOH 5
dr=4.3:1 (3-Me:a-Me) !
C30H3603S; '
"Pummerer-like" .
hydrolysis E
i. 1.0 equiv. mCPBA 23 jii. HPLC :
dr=1.2:1 (3-Me:a-Me) _ '
ii. Ac0, Et3N, THF (aq) CooHe03 .
o :
Chemoselectivity (i.) 7 : 21 [X-ray]
Why the change in dr ' o
compared to compound 20? . X
: A c Me
' S
' Me
! H
21 [ChemDraw 3D]

a-23
Lathyrane diterpene
natural product
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Strand-Clementson Problem Session -2026.02.27 - Solution

This problem set presents the synthesis of the lathyrane diterpene (-)-bertyadionol (a-23)
reported by Smith Ill (A. B. Smith lll et al., . Am. Chem. Soc., 1986, 708, 3110-3112,

https://doi.org/10.1021/ja00271a054).
Arndt-Eistert

A: B:
(cocn,  Me i. CHoN, Se0,
Me
ii. hv, MeOH
HO,C Regioselectivity:
. . . CO;Me | o55 hindered allylic
(—)-cis-chrysanthemic acid (1) 2 3 postition ("trans") is
C1aH2005 oxidised.
C:
?Li
SH SH EtO’,PQ/M‘* 4 .
BF3*OEt, EtO i. 1.1 equiv. NaH
- Hy (pK, = 35)
4 5 PKa =30 OEt oK. = 20
C15H240,S; 6 @
Corey-Seebach
reaction
"soft"
soft oﬁ
Me Me I. o
S H Me S H Me
ii. 1.2 equiv. n-BuLi “H 9
- BuH (pK, = 50) ii. HCI (aq)
Eto’ﬂ EtO’F; Chemoselectivity ?
L OEt Me _ L OEt Me _l1 Last formed anion reacts first.
7 8 (dianion) Regioselectivity?

"Soft" prefers "soft".
- Most acidic proton deprotonated first.

. ! Bonus: How would you
- Reactions go towards the weakest acid thus NaH can deprotonate 3-ketophosphonate synthesise compound 9?
and n-Buli can deprotonate 1,3-dithiane.

See below.

Luche
reduction

D:
NaBH,, CeClj

MeOH

HO T )—oAc
Regioselectivity?

P
-~
Ce®* coordination to EtO™ LEt Me
1 carbonyl makes it more 12
electrophilic and dr=1:1 (3-OH:a-OH)
promotes 1,2-addition.

Synthesis of 9:

OH

24
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Collins
oxidation

F:
CrO3°2 pyr, DCM
(Collins reagent)

DHP, PPTS NaOH, EtOH

J——

13 14
C35H5509PS;

Horner-Wadsworth-Emmons
reaction Luch_e
(macrocyclisation) reduction

NaH - Me NaBHj,, CeCl3
MeOH
Stereoselectivity?
HWE reaction is E-selective. THPO E o Regioselectivity?
16 As previous
15 Co7H305S, Stereoselectivity?

NaBH, is a "small" reducing
agent, thus placing forming
O on the opposite face of

Wit b nearby cyclopropane (less
itsunobu
sterically hindered).
G: S Me
PhCO,H, DIAD, Ph;sP u '
Stereoselectivity?
Mitsunobu reaction occurs with  THPO

inversion due to Sy2 on
17 phosphonium intermediate. 18

Collins
oxidation

S Me H Me CrO5+2 pyr, DCM
' Me (CoIIlns reagent)

Me 0.2 M HCI (aq)

“'H
HO

OCOPh OCOPh 19  concave’

25 19 ChemDraw 3D structure
CagH3403S;
i. LIHMDS
ii. Mel
Stereoselectivity? OCOPh

Compound 19 is slightly bend

(as X-ray of compound 21 20
suggests) - methylation on the less dr=4.3:1 (B-Me:a-Me)
hindered convex face preferred. C3oH3603S5
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"Pummerer-like"
hydrolysis

i. 1.0 equiv. mCPBA iii. HPLC
ii. Acy0, EtsN, THF (aq)
Chemoselectivity (i.)? OH
Sulfur is more nucleophilic 23 (—)-bertyadionol (a-23)
than the olefins (higher =191 (ReMe-. <0.5% over 19 steps
energy HOMO) dr=1.2:1 (B-Me:a-Me)
C20H2603

Why the change in dr
compared to compound 20?
Initial methylation is under kinetic control and gives a kinetic mixture.
Subsequent treatment with base (NaOH/NaOEt and Et3N) is thermodynamic control
and gives the thermodynamic mixture.
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