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Abstract. SN: eyclzsatzon of d-acetoxy 4-heptenoate promoted by BZS [ethyZene bzsldzphenyZphos- 

phme)] paZZadzwn (0) as catalyst gave cyclopropanes carboxylates wzth unsaturated 

szde chum zn hzgh stereoselectzvzty 

Functionalized vinyl cyclopropanes are widely distnbuted in nature and possess lnte- 

resting physiological properties , they exhibit antibiotic (l)andinsecticidal (2) activities 

They also have a high potential in organic synthesis (3) Previously, we have shown (4) that 

allylic acetate 1 by SN; cyclisation was useful precursor in the preparation of substituted 

cyclopropanes related to chrysanthemic acid It was of Interest to investigate the cycllsatlon 

of unsymmetrical dznvatlves such as 2 potentially valuable for the synthesis of natural cyclo- - 
propanes (5) 

1 2 

a) R = H, RI = H, A = C02Me ; b) R = H, RI = Me, A = CO2Me 

c) R = H, RI = Me, A = CN , d) R = COCH3, RI = H, A = CO2Me 

e) R=COCH3, RI = Me, A = CN , f) R=CO@, RI = Me, A = CN 

Now, we wish to report our investigation concerning SNI reactions of secondary sub- 

strates such as 2 into vinyl cyclopropanes carboxylates - 

The utility of this vinylic cyclopropane synthesis depends on the avallablllty of 

the requisite acyclic precursors 1 or 2 We have recently shown (6) that symmetrical secondary 

ally1 IC alcohols 2b-c are easily prepared by palladium catalyzed allylation (7) 
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In the same way, the (E)unsymmetrlcal precursors are readily avallable from the te- 

trahydropyranyl acetates 56, 6a or hydroxy-acetates 5b, 6b (8) Alkylation with sodlo malonate - -- 
gave 2a (9) We obtalned a complete regioselectlvity for the formation of the C-C bond (10) zn - 

1,4 posztzon to the acyloxy or hydroxy groups (11). Subsequent transformation of Za-c Into the 

corresponding acetates Zd-e or benzoate 2f proceeds in high yields (80-90 %) by treatment with - 
acetic or benzoic anhydride in CH2C12 with 4-dlmethylamlno pyndine (DMAP) as catalyst. 

5 or !I a, R =THP b, R=H 

Cyclisation of such substituted substrates 2d-f appears quite difficult (table 1) 

In contrast with the preceding observation with tertiary denvatlves 1, (4)we do not observe 

cyclisation in the uncatalyzed process with the acetate 2d or with a better leaving group - 

such as the benzoate 2f (run 1,2) - 

Moreover the catalyzed cycllsatlon with tetrakls(trlphenylphosphlne)palladlum, 

(PPh3)4 Pd, failed at room temperature starting material was recovered (run 3) , at more 

elevated temperature still with (PPh3)4 Pd as catalyst, we observed clean elimination with 

formation of dlene (12) (run 4) table 1 

Table 1 

(a) 
run starting mat 

reactions conditions 
temp ("C) time (hr) 

catalyst results 

1 2d 25 80 no (bl - 

2 2f 65 48 no (bl - 

3 2d 25 72 (PPh3)4Pd Ib) - 

4 2d 60 6 - (PPh3)4Pd elimination Icl 

(al TypzcaZZy 1 mrnole of the ester 2 was added to I,1 eq of NaH zn 3mZ of THF or DME 

after complexzon of the anzon, to the starred reactzon mzxture 5-10 % of catalyst was 

added (run 3,41 - (bl Startzng materzal recovered - 

(c) CHz=CH- CH=CH- CHMe -$!HC02Et (13). 

CN 



However Pd(DIPHOS)2 is an efficient catalyst the cycllsation of 2d was 

ved under very mild conditions 40°C 30 min, into the vlnylic cyclopropanes carboxylates 

8, with (E) and (Z) stereochemistry (7 1 ratio) (15) for the propenyl chain _ 
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achle- 

7 and _ 

1) NaHca)DME 

2d (11) Pd(DIPHOS)2ib) - 'Q;;le MM;;;. 

7 

ia) The neutral catalyzed cycZzsatzon wcth Pd(DIPHOS12 undergoes after 4h at 50°C 

eZzmznatzon reactzon - ibl 10 % of catalyst was used 

The utilisation of Pd(DIPHOS)2 appears as an lnterestlnganduseful catalyst, for per- 

formlng cyclopropanatlon of functionalized allyllc acetates 1 or 2 in SN; fashion (16), with _ 
Some degree of stereoselectlvlty (17) Further studies of this SNT cycllsation are in progress 

and synthetic applications for natural product syntheses are under investigation (18) 
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-Q 

THP 

CH3 CH3 
HO-;H-CXH 4 THPO-:H-CKCH20H (c) 

CH3 /-OH CH3 OTHP(e) (f) 
c=c or ‘( 

C-C __+ 5a or 6a ---_)5b or 6b 
(b) or(d) LOH 

-- -- 

9 10 11 12 - - - - 
for 9+10 P D Landlor, S R Landlor, E S Pepper , J Chem Sot 185, (1967) 

a) DlhydEpyran, PTSA, RT (75 %) , b) EtMgBr, THF then i>C=O (70 %) , c) Pd Lindlar/H2/ 

Qulnolelne or Na/NH3- 33°C (90-100%) ,e)Ac20/pMrlP NEt3 in CH2C12(90%) , f)HCl 0,lN (70%) 
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Me CN 

(1) NaH, DME 

' (11) Pd(DIPHOS) 10% 
Me 

' "-J 

ti' ""I C02Et 

50°C , 1,5 hr 
"Q,, 

le Me 
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