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CHAPTER 6 

SYNTHESIS OF THE RIGHT-HAND SUBSTRUCTURE OF SOLANOECLEPIN A 

6.1 Introduction 

In chapter 5 our successful approach towards the skeleton of the right-hand side of 

solanoeclepin A has been described. A photochemical [2+2] cycloaddition of 6-unsubstituted 

\enone 1 afforded cycloadduct 2, which could be elaborated in five steps to the advanced 

intermediate 3, containing the appropriate substitution pattern and stereochemistry for the 

synthesis of the right-hand fragment (eq 6.1). 

5 steps 
(6.1) 

MOMO 
2 95% 

To secure the chemistry necessary for completion of the right-hand side, we decided 

synthesize a smaller model system including the bicyclo[2.1.1]hexanone and the 

opropane carboxylic acid moiety (4), as present in the natural product.1 The 

(synthetic approach is depicted in eq 6.2. 

...C02H 

O 

OH 

tfQp^OH (6.2) 

Compound 4 consists of only ten carbon atoms, but already contains three different 

g sizes ranging from three to five, together with four stereogenic centers. The synthesis of 

model should allow us to probe both the formation of the strained bicylo[2.1.1]hexanone 

and the introduction of the cyclopropane ring next to this labile moiety. Cyclization 

ursor 6 had already been prepared (chapter 5) and was anticipated to provide the 

> clo[2.1.1]hexane skeleton, needed to construct 4. However, we were not satisfied by the 

• followed to prepare 6 and therefore an alternative synthesis was necessary. The 

stigations presented in this chapte deal with the construction of alkenyldioxenone 6, and 

functionalization of diol 5 towards the target compound 4. The results obtained from 

se experiments provide useful information about the properties of the right-hand 

structure of solanoeclepin A, and could eventually be transferred to the total synthesis of 

natural product. Finally, model 4 contains some of the key features of the natural 
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Chapter 6  

hatching agent and therefore could be tested for biological activity, to p rov ide insight into 

the s t ructure-act ivi ty relat ionship of solanoeclepin A. 

6.2 Preparat ion a n d F u n c t i o n a l i z a t i o n of B icyc lo [2 .1 .1 ]hexaned io l 

For the synthesis of cyclization precursor 6 w e a t tempted the direct in t roduct ion of 

the 3-butenyl side chain at C-5 of the dioxenone. Therefore, iododioxenone 7 (chapter 5) was 

subjected to an i od ide -magnes ium exchange reaction2 at low tempera ture , which afforded 

the in termedia te Grignard reagent 8 (eq 6.3). 

'PrMgCl 

THF, -78 °C 

CIMg 
O 

(6.3) 

Unfortunately, 8 appea red to be too unreacrive to react wi th l - iodo-3-butene. The 

addi t ion of copper salts d id no t seem to r emedy this problem. Acrolein on the other hand, 

p roved to be an excellent electrophile in this reaction, if the magnes ium in termedia te was 

pre t reated with copper(I) and H M P A leading to a smooth 1,4-addition to afford a ldehyde 9 

in high yield (6.4).3 

CIMg 
acrolein 

CuBr-Me2S (cat.) 
HMPA'THF 
-78 °C -> rt 

(6.4) 

Subsequent Wittig olefination p rov ided butenyld ioxenone 6, sett ing the stage for the 

[2+2] photocycloaddi t ion reaction (6.5). 

KHMDS 

toluene/THF 
-78 °C -> rt 

(6 

This me thod to construct cyclization precursor 6 from iododioxenone 7 (64%, 2 steps 

p roved to be significantly more efficient than the route described in chapter 5 (37%, 4 step: 

Alkene 6 was subjected to the s t andard irradiat ion condit ions, to afford bicyclo[2.1.1]hexa 

10 (eq 6.6). 
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Synthesis of the right-hand substructure of solanoeclepin A 

hv (300 ran) o ,o 

MeCN/acetone 
(9:1 v/v) , rt, 2 h 

& \ 
LiAlH4 

Ö THF, rt, 10 min. 

10 

OH 
^ f ^ O H 

36% from 6 

(6.6) 

As was observed wi th prev ious crossed cycloadducts (chapters 2 and 5), 10 was 

unstable t owards purification by silica gel co lumn chromatography . Therefore, the c rude 

duct mixture was exhaust ively reduced wi th excess l i thium a l u m i n u m hydr ide to afford 

e stable diol 5. The modes t yield of this two- s t ep reaction sequence is d u e to part ial 

' lymerization of the terminal alkene precursor du r ing the cycloaddition. Next, the p r imary 

i ho i had to be converted into an olefin, to enable the envisaged cyclopropanat ion. 

ever, the functionalization of the p r imary hydroxy! g r o u p required the differentiation of 

e two alcohols of 5. This was efficiently achieved via the following two-s t ep sequence. 

it, both alcohols were conver ted to the cor responding TES ethers, by t rea tment wi th 

SCI (eq 6.7). 

/ v 0 H 
TESC1 

OTES 

DMF, imidazole 
0 °C -> rt, 1 h 

On OTES 
Swern 

OTES u i c ^ n 

11 95% 12 

(6.7) 

Subsequently, the p r imary silyl ether of 11 was selectively oxidized u n d e r Swern 

dirions to afford a ldehyde 12.4 This a ldehyde p roved to be ra ther unstable and therefore 

ie crude a ldehyde w a s subjected to a Wittig olefination to afford the stable olefin 13 (eq 6.8). 

OTES, 

£K 
12 

«-BuLi 

hexane/Et20 
-78 °C -> rt 

OTES 

13 
55% from 11 

(6.8) 

Terminal alkene 13 was envisaged to be a good star t ing material for the introduct ion 

ii' cyclopropanecarboxylic acid moiety. Unfortunately, this alkene p roved to be very 

i ilatile and difficult to handle . Therefore, a n e w strategy was p robed involving allylic 

:ohol 15 as the cyclopropane precursor. Thus , c rude a ldehyde 12 was subjected to a 

io rner -Emmons reaction, affording unsa tu ra ted ester 14 as a single double bond isomer (eq 

subsequent reduct ion wi th DIBAL-H led to the desired allylic alcohol 15 in 75% overall 

! from silyl ether 11. 
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r-,„ O O 
EtOj i 

£K 
P T E S 0 E t O ' P ^ ^ O E t 0 T E S ?\ niRAT-H ©TES 

NaH,THF ^ 0 E t toluene/CH2C12 ^ 7 ^ OH (6.9) 
0°C->rt,1.5h - 7 8 ° C ^ r t , l h 

12 14 15 
75% from 11 

This (E)-alkene was expected to be a good precursor for a Simmons-Smith 
cyclopropanation,5 which should lead to the trans substituted cyclopropane of the target 
molecule 4. 

6.3 Cyclopropanation Reactions 

When Charette's reagent6 was employed on alcohol 15, smooth three-membered ring 
formation occurred to give the desired trans cyclopropane 16 in 88% yield as an inseparable 
60:40 mixture of diastereomers (eq 6.10). 

OTES OTES . OTES 

^ ^ O H I ^ ^ ^ . „ . ^ t ^ ^ O H (6ii| 

15 0 °C -> rt, 15 min. 
16 88% (60:40) 

After cleavage of the silyl ether with TBAF, both isomers of diol 17 could be 
separated by silica gel column chromatography (eq 6.11). 

TBAF 
16 

OH „ OH 

&ri\ "OH + ^rf^°H 
THF,0°C,15min. \ ^ 7 H 1 U " T M ! U H ("D 

H H 
17 99% (17a:17b = 60:40) 

Minor isomer 17b was a crystalline solid (mp 92-93 °C) and appeared suitable for 

crystal structure determination by X-ray diffraction (figure 6.1), thereby providin 

unequivocal proof of its tricyclic structure. Unfortunately, the crystal structure also reveal« 

that the minor isomer contained the appropriate relative stereochemistry for the synthesis 

4. Attempts to improve the diastereoselectivity of the cyclopropanation reaction by usi 

enantiomerically pure auxiliaries such as Charette's ligand7 or tartaric ester dem 

additives5* failed. In both cases, smooth cyclopropane formation took place but no improv« 

stereoselectivity was observed. It could be that the steric bulk on one side of the alke 

prevents the correct approach of the ligand-metal complex. 
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Synthesis of the right-hand substructure of solmiocclcpin A 

L 

€ 

~ u 
i 
Figure 6.1 Crystal structure of 17b 

Disappointed by the diastereoselectivity of the cyclopropanat ions wi th the allylic 

iol; we tu rned our at tention to d iazo-es ter carbenoid chemistry wi th alkene 13 (eq 6.12).9 

OTES 

^ ^ + N; 

O 

OEt 

13 

N N 

'Bu 18 'Bu 

x 
CuOTf 

0 T E S / i II 
(6.12) 

19 

However , no reaction was observed in the presence of the bis-oxazoline l igand 1810 

i the start ing material was fully recovered. Assuming that this ou tcome was d u e to the 

kiness of our substrate , w e paid attention to H a d d a d ' s work1 1 on the formation of 

omerically enriched cyclopropane r ings from sterically h indered alkenes wi th chiral 

.•ester derivatives. Following this approach, d i azo -amide 20 der ived from the 

polzer's sultam1 2 was synthesised, al lowing the reaction wi thou t the necessity of any 

external l igands (eq 6.13). 

OTES 

^ 

13 

Rh,OAc4 

— 1 X— 
OTES 

$lfr\ 
S 

o o 
21 

(6.13) 

Unfortunately, a complex mixture of p roduc t s was obtained in which no 

opropanated produc t could be detected. Finally, a pa l lad ium catalyzed reaction wi th 

. /omethane was a t tempted on the a ,ß-unsa tura ted ester 14. But once again, the s tar t ing 

Serial was completely consumed and no t h r ee -membered r ing formation could be 
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Cliapter 6  

observed in the ' H N M R spect rum of the c rude mixture. These results indicate the instability 

of bicyclo[2.1.1]hexanes 13 and 14 towards carbenoid species, which probably engage in r ing 

open ing reactions unde r the cyclopropanat ion condit ions. 

6.4 S y n t h e s i s of the R i g h t - H a n d Subs tructure of S o l a n o e c l e p i n A 

With alcohol 16 in hand , albeit as a 60:40 mixture of diastereoisomers, we decided to 

probe the fo l low-up chemistry of our s t ructure and especially to investigate the formation of 

the bicyclo[2.1.1]hexanone subuni t of solanoeclepin A, which was expected to be rather 

unstable. The carboxylic acid moiety was first in t roduced via oxidation of 16 wi th 

R u C b / N a l Q j to afford 22, and subsequent ly t ransformed into the cor responding benzyl 

ester 23 (scheme 6.1). 

Scheme 6.1 

OTES 

#fh°" 
RuCI3 (cat.) 

NaI0 4 

MeCN/CCl 4 /H 2 0 

16 
60:40 mixture of diastereomers, 

minor isomer drawn 

OH ° 

H 

24 66% 

0 °C, 3 h 

TBAF 

THF, 0 °C, l h 

22 

Cs2C03 

benzyl bromide 
MeCN, rt, 16 h 

0TES^ ?\ 

23 64% from 16 

Removal of the TES g roup wi th TBAF afforded secondary alcohol 24, the precurso 

for the strained cyclobutanone. As far as w e know, the only repor ted oxidat ions of . 

bicyclo[2.1.1]hexanol into its cyclobutanone counterpar t involve rather ha rsh chromium(Vi 

media ted strongly acidic conditions.1 3 So, more subtle condit ions which should be 

compatible wi th the sensitive substra te du r ing the last s tage of the synthesis of our targt 

molecule were sought . We were very pleased to find that a smooth oxidation reactioi 

occurred wi th TPAP and N M O at 0 °C giving rise to bicyclo[2.1.1]hexanone 25 in a virtual!« 

quant i ta t ive yield (eq 6.14). Finally, hydrogenolysis of the benzyl ester led to the right-harn 

subst ructure of solanoeclepin (4). 

OH 

OBn 
TPAP, NMO 

1 

acetone 
0 °C, 45 min. 

24 

H2 

Pd(OH)2 

OBn 
MeOH 

rt, 30 min 

(6.1 

4 57% 
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Synthesis of the right-hand substructure of solanoeclepin A 

With these successful oxidation conditions in hand, a shorter pathway towards 4 was 

investigated. Starting from diol 17, a one-pot TPAP bis-oxidation afforded keto-aldehyde 26 
n good yield (eq 6.15). 

lor isomer drawn 
26 77% 

RuCl3 (cat.) 
NaI04 

MeCN/CCl4 

H20, 0 °C 
30 min. 

OH (6-15) 

4 56% 

A rapid ruthenium oxidation (30 min.) of carboxaldehyde 26 provided target 

molecule 4. This compound proved to be sufficiently stable to be isolated and purified. 

\ ever, slow decomposition of the bicyclo[2.1.1]hexanone was observed by JH NMR when 

is treated with an excess of MeOH in CDC13. It is believed that the instability of the 

trained cyclobutanone, probably due to the reactivity of the ketone towards nucleophilic 

k, could in part be at the origin of the activity and instability of solanoeclepin A. 

[fortunately, the isomeric mixture of 4 showed no hatching activity for potato cyst 

lematodes, indicating that more elaborated structures are necessary for biological activity. 

6.5 Conclusions 

In this chapter a straightforward synthesis of the right-hand substructure of 

inoeclepin A, containing the bicyclo[2.1.1]hexanone unit and the cyclopropanecarboxylic 

! moiety, is described. The intramolecular [2+2] photocycloaddition of dioxenone 6 

owed by exhaustive reduction furnished the bicyclo[2.1.1]hexanol unit 5. A 

•stereoselective cyclopropanation using the classical methods failed, due to both the 

bility and the steric hindrance of this dense bicyclic structure. However, a Simmons-

dth type reaction on the allylic alcohol 15 afforded a diastereoisomeric mixture of trans 

•clopropanes 16. Finally, TPAP oxidation allowed the smooth formation of the strained 

lobutanone. This allowed the synthesis of the right-hand substructure 4 of solanoeclepin 

. The target molecule 4 unfortunately showed no hatching activity for potato cyst 

natodes so that more elaborated structures have to be investigated. 
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6.7 Experimental Section 

General information. For general experimental details, see Section 2.9. 

3-(4-Oxo-l,5-dioxa-spiro[5.5]undec-2-en-3-yl)-propionaldehyde (9). 
O To a solution of isopropylmagnesium chloride (2M in THF, 11 mL, 22 

"<j\ mmol) in THF (16 mL) at -78 °C was added dropwise a solution of 

^-^ iododioxenone 7 (5.89 g, 20.0 mmol) in THF (80 mL) over 4 h. 

Copper(I) bromide-dimethyl sulfide complex (412 mg, 2.0 mmol) was added in one portion, 

followed by hexamethylphosphoric triamide (10.4 mL, 57 mmol). Then, a solution of acrolein 

(2.8 mL, 42 mmol), and trimethylsilyl chloride (7.6 mL, 60 mmol) in 10 mL of THF was added 

dropwise over 30 min. The mixture was stirred for 5 h at -78 °C, allowed to warm to room 

temperature and stirred for 12 h. The reaction was quenched by the addition of saturated 

aqueous NH4C1 (40 mL) and most of the THF was evaporated. The aqueous phase was 

extracted with EtOAc (4 x 40 mL). The combined organic layers were washed with water 

(2 x 15 mL), dried over MgSC>4 and concentrated in vacuo. Purification by chromatography 

(EtOAcPE = 1:4) afforded 9 (3.99 g, 89%) as a colorless oil. The product showed some 

degradation after being stored at -20 °C for a week. R, = 0.21. 'H NMR: 9.78 (s, 1H), 7.04 (s, 

1H), 2.73 (t, ƒ = 6.9 Hz, 2H), 2.47 (t, / = 6.9 Hz, 1H), 2.00-1.91 (m, 1H), 1.70-1.57 (m, 3H), 1.48-

1.44 (m, 2H). "C NMR: 201.1, 161.4, 154.3, 107.6, 107.4, 42.6, 33.7, 24.5, 22.1, 18.9. IR: 2710, 

1727,1640,1187. 

3-But-3-enyl-l,5-dioxa-spiro[5.5]undec-3-en-2-one (6). To a solution of 

methyltriphenylphosphonium bromide (10.4 g, 29 mmol) in THF (18 

mL) at 0 °C was added dropwise KHMDS (0.5M in toluene, 57 mL, 29 

mmol). The resulting mixture was stirred for 30 min. at 0 °C and cooled 

to -78 °C. Then, a solution of aldehyde 9 (5.80 g, 25.9 mmol) in toluene (10 mL) was added 

dropwise. The solution was stirred for 30 min. at -78 °C, 30 min. at 0 °C and allowed t< 

warm to room temperature over 3 h. The reaction was quenched by addition of saturate*, 

aqueous NH4CI (30 mL). The layers were separated and the aqueous phase was extracten 

with Et2Ü (4 x 20 mL). The combined organic layers were dried over MgSC>4 an 

concentrated in vacuo. Purification by chromatography (EtOAcPE = 1:9) afforded 6 (4.15 g, 

72%) as a colorless oil. R, = 0.33. m NMR: 6.90 (s, 1H), 5.83-5.70 (m, 1H), 5.05-4.99 (m, 2H) 

2.25 (br s, 4H), 2.01-1.94 (m, 5H), 1.75-1.55 (m, 3H), 1.48-1.45 (m, 2H). ™C NMR: 161.5, 153.1 

137.5, 115.7, 108.8, 107.0, 34.0, 32.7, 25.5, 25.0, 22.0. IR: 1730, 1639, 1186. HRMS (FAB 

calculated for G3H19O3 (MH+) 223.1334, found 223.1333. 

Cycloadduct 10. Irradiation of a solution of alkene 6 (351 mg, 1.58 mmol) i; 

acetonitrile/acetone (40 mL, 9:1 v/v) for 2 h afforded adduct 10 (351 mg), which 

was used in the next reaction without further purification. 'H NMR: 3.44 (d, / = 

5.9 Hz, 1H), 2.68-2.67 (m, 1H), 2.14 (s, 1H), 1.90 (dt, ƒ = 10.5, 3.9 Hz, 1H), 1.81-1.77 0-i 
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m, 2H), 1.56-1.09 (m, 12H). " C NMR (C6D6): 168.8,109.2, 78.5, 49.1, 42.8, 41.3, 37.9, 35.2, 25.6, 

.4, 23.5, 23.3. IR: 1712. 

OH 

@T< 

& ^ 

l-Hydroxymethyl-bicyclo[2.1.1]hexan-5-ol (5). To a solution of UAIH4 (IM in 

THF, 28 mL, 28 mmol) was added dropwise at room temperature a solution of 

• ude cycloadduct 10 (1.76 g, 7.9 mmol) in THF (15 mL). The reaction mixture was stirred for 

10 min. Then, the reaction was carefully quenched by addition of EtOAc and saturated 

: ueous Na2S04 (3 mL) was added. The resulting mixture was stirred for 1 h. After addition 

)f additional solid Na2SO.j, the mixture was filtered through Celite® and concentrated in 

10. Purification by chromatography (EtOAc) afforded 5 (364 mg, 36% from 6) as a white 

der. Rf = 0.23. mp 66-68 °C 'H NMR: 3.91 (d, ƒ = 6.5 Hz, 1H), 3.86 (d, ƒ = 11.6 Hz, 1H), 

u i ƒ = 11.6 Hz, 1H), 2.80 (br s, 1H), 2.65-2.63 (m, 1H), 2.32-2.30 (m, 1H), 2.14 (br s, 1H), 

1.64-1.61 (m, 2H), 1.48-1.45 (m, 2H), 1.22 (dd, ƒ = 6.9-6.7 Hz, 1H). »C NMR: 82.6, 63.8, 53.6, 

35.0, 26.4, 24.2. IR: 3334 (br). HRMS (EI) calculated for C7H12O2 128.0837, found 

.1822. 

5-Triethylsilanyloxy-l-triethylsilanyloxymethyl-bicyclo[2.1.1]hexane (11). 
To a solution of alcohol 5 (175 mg, 1.37 mmol) and imidazole (377 mg, 5.5 

nol) in DMF (5 mL) at 0 °C was added TESC1 (0.7 mL, 4.1 mmol). The mixture was 

iwed to warm to room temperature and stirred for 1 h. The reaction mixture was then 

luted with water (6 mL) and the aqueous layer was extracted with Et20 ( 3 x 5 mL). The 

ombined organic layers were washed with water ( 2 x 3 mL) and saturated aqueous 

CO3 (5 mL), dried over MgSCU and concentrated in vacuo. Purification by 

.-•omatography (EtOAePE = 1:9) afforded 11 (464 mg, 95%) as a colorless oil. R/= 0.7. 'H 

DR: 3.75 (d, ƒ = 10.5 Hz, 1H), 3.67 (d, ƒ = 6.5 Hz, 1H), 3.55 (d, ƒ = 10.5 Hz, 1H), 2.22-2.19 (m, 

. 1.55-1.52 (m, 4H), 1.13 (dd, ƒ = 6.4, 6.3 Hz, 1H), 0.95 (t, ƒ = 7.8 Hz, 9H), 0.94 (t, ƒ = 7.8 Hz, 

0.57 (br q, ƒ = 7.8 Hz, 12H). "C NMR: 80.3, 61.1, 55.2, 43.4, 35.6, 25.9, 24.0, 6.8, 4.9, 4.5. 

• RMS (FAB) calculated for CwHuO-Sia (MH*) 357.2645, found 357.2645. 

•TES 0 5-TriethyIsilanyloxy-bicyclo[2.1.1]hexane-l-carbaldehyde (12). To a solution of 

\ oxalyl chloride (198 |iL, 2.25 mmol) in CH2CI2 (6 mL) was added dropwise at -60 

°C DMSO (341 nL, 4.8 mmol), then after 5 min. a solution of silyl ether 11 (381 

.., 1.07 mmol) in CH2CI2 (3 mL). The mixture was stirred for 40 min. at -40 °C. Finally, 

thylamine (2.3 mL, 17 mmol) was added at -78 °C and the solution was allowed to warm 

• room temperature over 30 min. Water (7.5 mL) was added and the resulting mixture was 

nved for 15 min. The layers were separated and the aqueous phase was extracted with 
!i2Cl2 ( 3 x 5 mL). The combined organic layers were washed with water ( 2 x 3 mL), a 

crated aqueous solution of NaHCOi (3 mL), dried over MgSO.i and concentrated in vacuo. 

E crude product was used immediately in the next reaction without further purification, 

analytically pure sample was obtained after chromatography (EtOAePE = 1:9) to afford 

as a colorless oil. R/= 0.41. m NMR: 9.75 (s, 1H), 4.08 (d, ƒ = 6.4 Hz, 1H), 2.98-2.96 (m, 1H), 

I (br s, 1H), 1.81-1.65 (m, 4H), 1.40 (dd, ƒ = 6.8, 6.7 Hz, 1H), 0.93 (t, ƒ = 7.9 Hz, 9H), 0.57 (q, ƒ 

105 



Chapter 6  

= 7.9 Hz, 6H). 13C NMR: 202.9, 83.9, 62.7, 44.4, 35.2, 24.5, 23.7, 6.6, 4.6. IR: 2800, 2725,1713. 

OTES Triethyl-(l-vinyl-bicyclo[2.1.1]hex-5-yloxy)-silane (13). To a solution oi 

YZJ methyltriphenylphosphonium bromide (123 mg, 0.34 mmol) in Et20 (3 mL) ai 

0°C was added dropwise rc-BuLi (1.6M in hexane, 221 LIL, 0.35 mmol). The 

resulting mixture was stirred for 1 h at 0 °C. Then, a solution of aldehyde 12 (81 mg, ca. 0. 

mmol) in EtzO (2 mL) was added dropwise. The solution was stirred for 1 h at 0 °C and thei 

allowed to warm to room temperature. The reaction mixture was quenched with acetone (2 

mL) and filtered through a short pad of silica gel. The solvent was carefully evaporated 1 

afford the volatile alkene 13 (45 mg, 55% from 11) as a colorless liquid. JH NMR: 5.99 (dd, / ̂  

15.7, 10.7 Hz, 1H), 5.04 (m, 2H), 3.70 (d, 1H), 2.55-2.53 (m, 1H), 2.18 (br s, 1H), 1.61-1.64 (n\ 

2H), 1.30-1.21 (m, 2H), 0.94 (t, ƒ = 7.9 Hz, 9H), 0.56 (q, ƒ = 7.9 Hz, 6H). 

OTES 9 3-(5-Triethylsilanyloxy-bicyclo[2.1.1]hex-l-yl)-acrylic acid ethyl este 
fsiy ^ ^ L ) E t (14). To a dispersion of sodium hydride (60% dispersion in mineral oil, 4 

mg, 1.2 mmol) in THF (3 mL) at 0 °C was added dropwise a solution 

triethyl phosphonoacetate (244 ul, 1.2 mmol). The resulting mixture was stirred for 1 h at ! 

°C and a solution of crude aldehyde 12 (260 mg, ca. 1.1 mmol) in THF (3 mL) was addet 

dropwise. The solution was stirred for 30 min. at 0 °C and allowed to warm to rooi 

temperature. Saturated aqueous NH4CI (10 mL) was added and the resulting mixture w,: 

stirred for 15 min. The layers were separated and the aqueous phase was extracted with Ey 

( 3 x 7 mL). The combined organic layers were washed with water (5 mL), dried over MgS( 

and concentrated in vacuo. The crude product was used in the next reaction without furtht 

purification. An analytically pure sample was obtained after chromatography (EtOAcPE 

1:9) to afford 14 as a colorless oil. R, = 0.55. iH NMR: 7.05 (d, ƒ = 15.9 Hz, 1H), 5.79 (d, J = 15.« 

Hz, IH), 4.19 (q, / = 7.1 Hz, 2H), 3.78 (d, ƒ = 6.4 Hz, IH), 2.64-2.62 (m, IH), 2.25-2.24 (m, II 

1.69-1.59 (m, 4H), 1.31-1.25 (m, IH), 1.28 (t, ƒ = 7.1 Hz, 3H), 0.93 (t, ƒ = 7.9 Hz, 9H), 0.56 (q, / 

7.9 Hz, 6H). » e NMR: 166.8,147.4,121.3, 83.7, 60.0, 55.7, 44.0, 37.7, 28.0, 24.1,14.2, 6.8, 4.7. i 

1722. HRMS (FAB) calculated for Ci7H3i03Si (MH+) 311.2042, found 311.2045. 

/ 7 ° T E \ 3-(5-Triethylsilanyloxy-bicyclo[2.1.1]hex-l-yl)-prop-2-en-l-ol (15). To 

\^U 0 H solution of crude ester 14 (340 mg, ca. 1.1 mmol) in CH2CI2 (5 mL) at -78 

°C was added dropwise a solution of DIBAL-H (1.5M in toluene, 1.7 ml 

2.5 mmol). The resulting mixture was stirred for 1 h at -78 °C and allowed to warm to ro< 

temperature. Then, the reaction was carefully quenched bv addition of EtOAc and 

saturated aqueous solution of Na2SO.i (10 drops) was added. The resulting mixture v\ 

stirred for 1 h. After addition of additional solid Na2SC>4 the mixture was filtered throu 

Celite® and concentrated in vacuo. Purification by chromatography (EtOAcPE = 1:6) afforc 

15 (216 mg, 75% from 11) as a colorless oil. R,•= 0.30. 'H NMR: 5.85 (d, ƒ = 15.7 Hz, IH), 5, 

(dt, ƒ = 15.7, 5.9 Hz, IH), 4.13 (m, 2H), 3.69 (d, ƒ = 6.4 Hz, IH), 2.54-2.52 (m, IH), 2.20-2.18 1 

IH), 1.65-1.52 (m, 4H + OH), 1.23 (dd, ƒ = 6.6, 6.4 Hz, IH), 0.94 (t, ƒ = 7.9 Hz, 9H), 0.56 (q, j 

7.9 Hz, 6H). « e NMR: 131.7,129.5, 83.5, 63.9, 55.1, 43.5, 37.9, 28.1, 24.2, 6.7, 4.7. IR: 3297 (br). 
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9TI^V| [2-(5-Triethylsilanyloxy-bicyclo[2.1.1]hex-l-yl)-cyclopropyl]-methanol 

^ ^ O H (16). To a solution of DME (150 uL, 1.4 mmol) and Et2Zn (IM in hexane, 1.4 

mL, 1.4 mmol) in freshly distilled CH2C12 (3 mL) at -10 °C was added 

dropwise CH2I2 (225 |iL, 2.8 mmol). The resulting solution was stirred for 30 min. at -10 °C. 

To a solution of allylic alcohol 15 (49 mg, 0.18 mmol) in freshly distilled CH2CI2 (2 

mL) at 0 °C was added dropwise the previously prepared Zn(CH2r)2-DME reagent (2 mL, 

0.3M, 0.6 mmol). The mixture was allowed to warm to room temperature and stirred for 6 h. 

rated aqueous NH4CI (4 mL) was added at 0 °C and the resulting mixture was stirred for 

min. The layers were separated and the aqueous phase was extracted with Et20 ( 3 x 3 

1. The combined organic layers were dried over MgS04 and concentrated in vacuo. 

ncation by chromatography (EtOAcPE = 1:7) afforded 16 (45 mg, 88%) as a 60:40 

ure of diastereomers as a colorless oil. R/= 0.25. 'H NMR: 3.67 (d, ƒ = 6.5 Hz, 1H), 3.63 (d, 

.5 Hz, 1H), 3.57 (dd, ƒ = 10.7, 6.5 Hz, 1H), 3.45 (dd, ƒ = 11.0, 7.0 Hz, 1H), 3.38 (dd, ƒ = 11.0, 

[z, 1H), 3.29 (dd, ƒ = 10.7, 7.9 Hz, 1H), 2.23-2.21 (m, 1H), 2.15-2.13 (m, 3H), 1.60-1.58 (m, 

1.54-1.50 (m, 8H), 1.37-1.20 (m, 4H), 1.05 (dd, ƒ = 6.5, 6.3 Hz, 2H), 1.01-0.96 (m, 2H), 0.96 

; = 7.9 Hz, 18H), 0.89-0.83 (m, 1H), 0.80-0.75 (m, 1H), 0.71-0.61 (m, 3H), 0.42-0.35 (m, 

[), 0.27-0.23 (m, 1H). IR: 3334 (br). HRMS (EI) calculated for Ci6H28OSi (M+-H20) 264.1909, 

d 264.1910. 

H l-(2-Hydroxymethyl-cyclopropyl)-bicyclo[2.1.1]hexan-5-ol (17). To a 
< ^ " ^ O H solution of alcohol 16 (39 mg, 0.14 mmol) in 4 mL of THF at 0 °C was 

added dropwise TBAF (IM in THF, 280 uL, 0.28 mmol). The resulting 

:re was stirred for 15 min. at 0 CC. Saturated aqueous NH4CI (5 mL) was added and the 

ilting mixture was stirred for 15 minutes. The aqueous phase was extracted with Et2Ü (3 

5 mL). The combined organic layers were washed with water (5 mL), dried over MgSC>4 

oncentrated in vacuo. Purification by chromatography (EtOAc) afforded 17 (18 mg, 99%) 

60:40 mixture of diastereomers as a colorless oil. Both isomers were obtained pure after 

ited chromatography. 17a: colorless oil. R, = 0.31 « NMR: 3.89 (dd, ƒ = 10.6, 5.4 Hz, 1H), 

id, ƒ = 6.4 Hz, 1H), 3.07 (dd, ƒ = 10.6, 9.3 Hz, 1H), 2.75 (br s, 1H), 2.23 (q, ƒ = 1.5 Hz, 1H), 

I (br s, 1H), 2.10-2.07 (m, 1H), 1.61-1.38 (m, 4H), 1.25-1.16 (m, 1H), 0.97 (t, ƒ = 6.6 Hz, 1H), 

'.63 (m, 1H), 0.35-0.26 (m, 2H). »C NMR: 82.8, 67.0, 53.7, 41.0, 34.2, 29.0, 24.3,18.6,16.9, 

ER: 3300 (br). 17b: X-ray crystal structure determination was allowed after 

rystallization from EtOAc/pentane. Colorless crystals. R, = 0.24. mp 92-93 °C. 'H NMR: 

id, / = 6.4 Hz, 1H), 3.66 (dd, ƒ = 11.0, 6.2 Hz, 1H), 3.25 (dd, ƒ = 11.0, 8.0 Hz, 1H), 2.28 (br s, 

. . 2.22-2.19 (m, 2H), 1.67 (br s, 1H), 1.59-1.53 (m, 2H), 1.41-1.37 (m, 1H), 1.32-1.27 (m, 1H), 

1 (dd, ƒ = 6.7, 6.4 Hz, 1H), 0.93-0.87 (m, 1H), 0.65 (ddd, ƒ = 8.3, 5.5, 4.6 Hz, 1H), 0.44 (dt, / = 

i, 4.8 Hz, 1H). BSC NMR: 82.4, 66.1, 53.1, 41.5, 36.2, 29.7, 27.1, 24.2,16.2, 7.4. IR: 3300 (br). 

Crystallographic data for 17b: monoclinic, P2i, a = 5.502(2), b = 29.18(2), c 
vOH = 12.004(4) Â, ß = 94.66(3)°, V = 1920.9(17) A3, Z = 8, Dx = 1.163 gcnv\ 

A.(CuKa) = 1.5418 À, u(CuKa) = 6.32 cm1, F(000) = 736, 240 K. Final R = 

for 2114 observed reflections. 
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Table 6.1 Bond distances of the non-hydrogen atoms (A) of 17b (standard deviations) 
0(1)-C(6) 1.401(9) C(3)-C(6) 1.5211(2) C(7)-C(8) 

O(2)-C(10) 1.433(9) C(3)-C(4) 1.577(10) C(7)-(C9) 

C(l)-C(2) 1.562(11) C(4)-C(5) 1.581(11) C(8)-C(9) 

C(l)-C(5) 1.537(11) C(5)-C(6) 1.533(10) C(9)-C(10) 

C(2)-C(3) 1.535(12) C(5)-C(7) 1.519(12)  

1.506(10) 
1.514(10) 
1.516(11) 
1.463(12) 

Table 6.2 Bond angles of the non-hydrogen atoms (°) of 17b (standard deviations) 
C(2)-C(l)-C(5) 98.1(5) C(l)-C(5)-C(7) 120.2(6) C(8)-C(7)-C(9) 60.3(5) 
C(l)-C(2)-C(3) 100.5(5) C(4)-C(5)-C(6) 85.0(5) C(5)-C(7)-C(9) 122.0(6) 
C(2)-C(3)-C(6) 102.4(6) C(4)-C(5)-C(7) 119.0(6) C(7)-C(8)-C(9) 60.1(5) 
C(2)-C(3)-C(4) 100.2(6) C(l)-C(5)-C(6) 102.2(6) C(7)-C(9)-C(8) 59.6(5) 
C(4)-C(3)-C(6) 85.5(6) 0(1)-C(6)-C(3) 113.4(6) C(7)-C(9)-C(10) 120.0(6) 
C(3)-C(4)-C(5) 81.4(5) C(3)-C(6)-C(5) 84.8(6) C(8)-C(9)-C(10) 118.8(7) 
C(6)-C(5)-C(7) 121.0(7) 0(1)-C(6)-C(5) 115.0(6) O(2)-C(10)-C(9) 110.0(6) 
C(l)-C(5)-C(4) 1027(7) C(5)-C(7)-C(8) 120.1(7) 

OTES 2-(5-Triethylsilanyloxy-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarboxyl; 
OH acid (22). To a solution of alcohol 16 (21 mg, 0.073 mmol), NaI04 (62 mg, 

0.29 mmol) and NaHC03 (12 mg, 0.15 mmol) in MeCN/CCl 4 /H 20 (1 

mL, 1:1:1.5 v/v) at 0 °C was added a catalytic amount of RuCl3-xH20. The resulting solution 

was stirred for 3 h at 0 °C and then filtered through Celite®. The filtrate was dried ov 

MgSC>4 and concentrated in vacuo (bath temperature: 30 °C) to afford acid 22 (17 mg) as 

yellow oil. The crude product was used immediately in the next reaction without furtl-

purification. « NMR: 11.52 (br s, 2H), 3.68 (d, ƒ = 6.4 Hz, 1H), 3.67 (d, ƒ = 6.5 Hz, 1H), 2.24 (1 

s, 2H), 2.13 (br s, 2H), 1.70-1.66 (m, 1H), 1.61-1.45 (m, 5H), 1.43-1.33 (m, 4H), 1.22-1.19 ( 

2H), 1.08-1.00 (m, 4H), 0.94 (t, / = 7.9 Hz, 18H), 0.90-0.85 (m, 2H), 0.58 (q, ƒ = 7.9 Hz, 6H), 0. 

(q, / = 7.9 Hz, 6H). IR: 2955 (br), 1699. 

OTES O 2-(5-Triethylsilanyloxy-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarboxv 
^ ^ ^ ^ " O B n acid benzyl ester (23). To a solution of the crude acid 22 (17 mg, 0.057 

mmol) in 2 mL of MeCN at room temperature was added CS2CO3 (20 ni; 

0.061 mmol). The solution was stirred for 15 min. and benzyl bromide was added dropv\ 

(8 uL, 0.07 mmol). The resulting mixture was stirred for 16 h at room temperature. Satui\ 

aqueous NH4CI (5 mL) was added and the resulting mixture was stirred for 15 min. Tl • 

aqueous phase was extracted with EtzO ( 3 x 4 mL). The combined organic layers we 

washed with brine (5 mL), dried over MgSO-i and concentrated in vacuo. Purification 

chromatography (EtOAcPE = 1:7) afforded 23 (18 mg, 64% from 16) as a 60:40 mixture 

diastereomers as a colorless oil. R, = 0.55. 'H NMR: 7.36-7.31 (m, ÎOH), 5.14 (d, ƒ = 12.4 1 ' 

1H), 5.12 (d, ƒ = 12.4 Hz, 1H), 5.06 (d, ƒ = 12.4 Hz, 1H), 5.05 (d, ƒ = 12.4 Hz, 1H), 3.66 (d, ƒ = 

Hz, 2H), 2.29-2.27 (m, 1H), 2.22 (br s, 1H), 2.11 (br s, 2H), 1.78-1.74 (m, 1H), 1.60-1.54 (m, 1 

1.41-1.33 (m, 4H), 1.20-1.15 (m, 1H), 1.04-0.99 (m, 4H), 0.95-0.89 (m, 1H), 0.93-0.89 (m, 18H 

0.79 (ddd, / = 8.2, 6.7, 3.9 Hz, 1H), 0.59-0.51 (m, 12H). «C NMR: 174.7, 174.7, 136.2, 13 

128.5, 128.5,128.2,128.1,128.1, 82.5, 82.4, 66.2, 66.1, 53.2, 53.1, 42.6, 42.6, 35.6, 35.6, 27.7, 27 

23.9, 23.7, 22.8, 22.6,17.2,15.8,12.8,11.1, 6.7, 6.7, 4.8, 4.7. IR: 1728. 
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OH y 2-(5-Hydroxy-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarboxylic acid 
%J^^ 1 / ^OBn benzyl ester (24). To a solution of ester 23 (18 mg, 0.047 mmol) in THF (2 

mL) at 0 °C was added dropwise TBAF (IM in THF, 67 |iL, 0.067 mmol). 

The solution was stirred for 1 h at 0 °C. Then, saturated aqueous NH4CI (5 mL) was added 

and the resulting mixture was stirred for 15 min. The aqueous phase was extracted with EtiO 

3 x 4 mL). The combined organic layers were washed with brine (5 mL), dried over MgSC>4 

ind concentrated in vacuo. Purification by chromatography (EtOAcPE = 2:5) afforded 24 (8 

mg, 66%) as a 60:40 mixture of diastereomers as a colorless oil. R/ = 0.21. 'H NMR: 7.39-7.30 

(m, ÎOH), 5.14 (d, ƒ = 12.4 Hz, 1H), 5.13 (d, ƒ = 12.4 Hz, 1H), 5.09 (d, ƒ = 12.4 Hz, 1H), 5.08 (d, / 

= 12.4 Hz, 1H), 3.79 (d, ƒ = 6.4 Hz, 1H), 3.77 (d, ƒ = 6.5 Hz, 1H), 2.22 (br s, 4H), 1.84 (br s, 2H), 

30-1.76 (m, 2H), 1.59-1.35 (m, 10H), 1.25-1.21 (m, 1H), 1.11-1.02 (m, 4H), 0.79 (ddd, ƒ = 8.2, 

6.7, 4.0 Hz, 1H). IR: 3444 (br), 1724. 

2-(5-Oxo-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarboxylic acid benzyl 
X>Bn ester (25). To a solution of alcohol 24 (8 mg, 0.031 mmol) and NMO (11 

mg, 0.09 mmol) in acetone (2 mL) at 0 °C was added TPAP (0.5 mg, 0.002 

mmol). The resulting solution was stirred for 45 min. at 0 °C, concentrated in vacuo to 1 mL 

>ath temperature: 30 CC) and filtered through a short pad of silica gel. Purification by 

:omatography (EtOAc:PE = 2:5) afforded 25 (8 mg, 99%) as a 60:40 mixture of 

lereomers as a colorless oil. Rf = 0.40. ]H NMR: 7.37-7.32 (m, ÎOH), 5.14 (d, ƒ = 12.4 Hz, 

5.08 (d, J = 12.4 Hz, 2H), 2.79 (br s, 2H), 1.90-1.66 (m, 10H), 1.60-1.56 (m, 2H), 1.44 (d, / = 

[z, 1H), 1.39 (d, ƒ = 7.2 Hz, 1H) 1.26-1.20 (m, 4H), 1.13-1.09 (m, 1H), 1.08 (ddd, ƒ = 8.4, 6.7, 

Hz, 1H). 13C NMR: 199.7, 199.6, 173.7, 173.7, 138.0, 137.8, 128.5, 128.2, 128.2, 128.1, 128.1, 

66.4, 64.5, 66.4, 52.4, 52.2, 31.4, 30.9, 25.4, 25.0, 21.8, 21.7, 19.9, 17.3, 17.1, 12.8, 12.2. IR: 1776, 

2-(5-Oxo-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarboxylic acid (4 from 25). 
"OH To a solution of ester 25 (8 mg, 0.031 mmol) in MeOH (2 mL) at room 

temperature was added a small portion of Pd(OH)2. The solution was 

porously stirred while hydrogen was bubbled through for 5 min. Finally, the solution was 

bred for 30 min. under hydrogen atmosphere. The mixture was filtered through Celite® 

I concentrated in vacuo (bath temperature: 30 °C). Purification by chromatography 

OAc:PE = 3:4 + 1% acetic acid) afforded 4 (3 mg, 57%) as a 60:40 mixture of diastereomers 

white solid. Rf = 0.21. m NMR: 11.0 (br s, 2H), 2.81 (br s, 2H), 1.89-1.68 (m, 10H), 1.61-

(m, 2H), 1.45 (d, ƒ = 7.2 Hz, 1H), 1.40 (d, ƒ = 7.2 Hz, 1H), 1.30-1.23 (m, 4H), 1.18-1.12 (m, 

I. 13C NMR: 199.6, 199.4, 179.7, 64.4, 64.2, 52.4, 52.3, 31.4, 30.9, 25.4, 25.0, 21.8, 21.7, 20.7, 

17.1,16.8,13.3,12.7. IR: 1776,1695. 

2-(5-Oxo-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarbaIdehyde (26). To a 

"H solution of diol 17 (17 mg, 0.10 mmol) and NMO (37 mg, 0.31 mmol) in 

acetone (3 mL) at 0 °C was added TPAP (2 mg, 0.005 mmol). The resulting 

• Uion was stirred for 2 h at 0 °C, concentrated in vacuo to 1 mL (bath temperature: 30 °C) 
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and filtered through a short pad of silica gel. Purification by chromatography (EtOAcPE = 

2:3) afforded 26 (17 mg, 77%) as a 60:40 mixture of diastereomers as a colorless oil. R/= 0.38. 

iH NMR: 9.15 (d, ƒ = 4.9 Hz, 1H), 9.12 (d, ƒ = 5.0 Hz, 1H), 2.83 (m, 2H), 2.09 (m, 1H), 2.02 (m, 

1H), 1.91-1.66 (m, 8H), 1.62-1.56 (m, 2H), 1.47 (d, ƒ = 7.2 Hz, IH), 1.42 (d, ƒ = 7.2 Hz, IH), 1.37 

1.24 (m, 5H), 0.97-0.85 (m, IH). "C NMR: 200.6, 200.5, 199.6, 199.5, 64.4, 64.2, 52.7, 52.6, 31.8 

31.2, 27.0, 26.9, 25.7, 25.2, 22.0, 21.9, 20.2,19.9,12.4,12.0. IR: 1773,1705. 

., f 2-(5-Oxo-bicyclo[2.1.1]hex-l-yl)-cyclopropanecarboxylic acid (4 from 26 

N ^ ^ ^ O H To a solution of keto-aldehyde 26 (8 mg, 0.05 mmol) and NaI04 (43 mg 

O 0.20 mmol) in MeCN/ CCL,/ H 2 0 (1.8 mL, 1:1:1.5 v/v) was added at 0 °C, 

catalytic amount of RUCI3H2O. The resulting solution was stirred for 30 min. at 0 °C and 

then filtered through Celite®. The filtrate was dried over MgS04 and concentrated in vacuo 

(bath temperature: 30 °C). Purification by chromatography (EtOAcPE = 3:4 + 1% acetic acid) 

afforded 4 (5 mg, 56%) as a 60:40 mixture of diastereomers as a white solid. 
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CHAPTER 7 

RETROSPECTION AND FUTURE PROSPECTS 

:l The Right-Hand Side 

This thesis deals with the development of a synthetic route towards the delicate 
-hand side of solanoeclepin A (1). 

,v\C02H 

Although we have successfully constructed the complex framework of this right-

and fragment (chapters 2, 3 and 5)1 and secured the chemistry to form the cyclobutanone 

i the cyclopropanecarboxylic acid moieties (chapter 6),2 the actual synthesis of the 

impiété right-hand side remains to be achieved. One of the main difficulties in the 

ithesis as described in chapter 5, is the formation of the appropriate cyclization precursor 
4(eq7.1). 

Br 

'N 

1) 'BuLi, THF/pentane, 
-78 °C, 15 min. 

• » 
2) MgBr2/ EtzO/benzene 

-78 °C, 30 min. 
3) AcOH, THF/H20 

-78 °C -> rt, 1 h 

(7.1) 

4 36% 

This reaction consistently resulted in a rather poor yield and proved especially 

ficult on larger scale, due to laborious purification. Therefore, this method did not allow 

• synthesis of sufficient quantities of material, necessary to complete the construction of 

right-hand side. However, in the mean time a new procedure for the construction of 

itosubstrate 4 has been briefly investigated, involving the silver trifluoroacetate mediated 
ling of enol ether 5 with allylic iodide 6 (eq 7.2)? 

TIPSO 

AgOCOCF3 

CH2C12 

-78 -» 0 °C, 4 h 
(7.2) 

4 >90% 
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The prel iminary results indicate that in this w a y the cyclization precursor 4 can bi 

obtained in high yield and good puri ty. The approach via the enol ether coupl ing should als< 

enable the s traightforward synthesis of a cyclization precursor containing an appropriate 

handle for connect ing the r igh t -hand side to the lef t -hand fragment (see section 4.2). Thi-

would require the synthesis of enol ether 12, which probably can be derived from the known 

triflate 74 via the sequence del ineated in scheme 7.1. 

Scheme 7.1 

DIBAL-H 

.O THF, -78 -> 0 °C 

Pd(PPh3)4 

OTf O Et 

7 

OPG 

OTf OH 

CO (1 atm.) 
LiCl, MeCN, 80 °C 

hydrolysis 

TIPSO 

1)LDA 
THF, HMPA 
-78 -> 0 °C 

' 2) TIPSOTF 
-78 -> -15 °C 

OPG 1) NaBH4 

MeOH 
-78 °C, 30 min. 

2) Protection 

PG = protective group 

Reduction of the ester moiety by means of DIBAL-H, followed by palladia 

catalyzed carbonylation of vinyl triflate 8, should furnish furanone 9.5 Subsequent h y d r o h 

of the dioxolane leads to ketone 10.4 This ketone is then reduced and protected (see sect) 

4.2) to afford 11. Finally, enol ether formation provides the required coupl ing substrate 1 

Almost all of these t ransformations have already been carried out on the system lacking the 

addit ional oxygen subst i tuent on the cyclohexane ring a n d therefore are expected to proce 

wi thout difficulties. 

Another problematic stage in the synthesis of the r i gh t -hand side, p roved to be 

functionalization of tetraol 14, der ived from cycloadduct 13 (eq 7.3, see section 5.4). 

hv(300nm) K „ , l o P LiAlH4 

O, \s»^7 o THF, rt, 5 min. 

13 95% 14 60% 
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Retrospection and future prospects 

The direct discrimination of the four hydroxyl functions could never be thoroughly 

investigated, due to the limited amounts of available material. However, because the new 

hod to construct cyclization precursor 4 (vide supra) allows the preparation of 4 in larger 

quantities, a proper re-examination of the tetraol functionalization process should be 

possible. A careful study of protection strategies in carbohydrate chemistry could perhaps 

p; )\dde some useful information in this case. 

Model Systems 

In the course of the investigations, some model systems of solanoeclepin A have been 

subjected to hatching activity tests, to get insight into the structure-activity relationship of 

I natural product. Both the tetracycle 156 and tricycle 162 proved to be devoid of any 

activity, although they contain some of the key functionalities of the natural hatching agent. 

,X02H 

16 

This triggers the need for more elaborated model systems, resembling the natural 

p luct to a greater extent. Therefore, compounds 17, 18 and 19 are currently under 

ligation. Especially 19 is of great importance, because it will provide information about 

cessity of the cyclobutanone for hatching activity. 

C02H 

° H O 

19 

„AC0 2 H 

If it would prove possible to omit the cyclobutanone and still retain useful biological 

[y, a whole new range of target structures is opened up. The application of compounds 

o.ilar to 19 as a method to combat the potato cyst nematodes would become within reach, 

ise efficient synthetic routes towards these structures can be developed. However, 
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future investigations will have to provide the solutions to the afore mentioned problem, 

which to a great extent are associated with the four-membered ring, in order to achieve 

successful total synthesis of solanoeclepin A. 
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