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Summary: A protocol whcmby addition of dkynylalanes to ~~~~0~~s is followed by ~~ 
catallyzredallylatioapermitsvidnalBslLynylation~allylationinasingh:apenuiar. 

In conjunction with our interest in the synthesis of the potent nom&de herbicide corncxistin l,l we 

became iwrest& in the vi&al aikylation illusawcd in cq. 1. While sequential conjugate addition of alkyl and 

1 

alkmyl gmups via o%anocuprate chemistry followed by alkylation is well documcntcd,~ such madons initiated 

by conjugate addition of al&ncs have normally not been successful. Conjugate additions of alkyxms nquire 

alkynylalumimun3~4 and alkynylborane~ magents .6 The low reactivity of the resulting cnolatc m8kcs fbrthcr 

a&y&ion reactins inqkbable. On the other hand, the goud luactivity of ~~ cataiyzd alkylatiuns with 

highly stab&cd nuclcophiles~ led us to examine the feasibility of the sequence ofcq. 1 whm1511 the allylation is 

catdyd by palladium. 

We explod dimethyl e~y~~~~ (2) as a test substrate (cq. 2). ~~1~1~~~~ (3), 

generated in normal fashion by litbiation with n-butyllithium followed by transmetalation with dicthylaluminum 

chloride, dwitb 2 at room tempcratum in a 5:3 kanc-cthcr mixnnc to generate pkmably the aluminum 

2 
+ 
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cnolatc 4. Addition of an ally1 acetate and a w(O) complex failed to give any allyiation pnxtuct. On the other 

ham& mplaccmcnt of the hcx8ncdhcr with THF followed by ally1 acetate and addilion of the lesultant sohltioll to 
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349b- (3) 
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mquired changing the solvent and/or ligand For example, adding butadieoe monoepoxide to 4 as desuibed 

abo+dtonoalkyladoa. However,usingDMSOins&MofTHPwithallotherfactarsbeingthesamepmduced 

dnt desired Qubk alkylation p&uct s (as, 4, path a). With 3-acetoxy-3-methyl-1-bum, botf~ the sofveot and 

on 

a 43% 

(4) 

&a@ t’qdmi modifkation. The doubly SubStiNted product 98 was produced using DMSO as sokent and 

tciphenyl phphite as ligsnd (eq. 4, path b). Interestingly, neither TPP nae triiso~ropyl phosphite served as 

ligandsfarthismactian. 

The mquimment for as non-wordhating a solvent as possible ti the addition of th: alkynylalanc and a 

mom polrrr solvent for the allylic alkylation necessitated the change of solvent in the above ~roc&ue. A 
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. m, A s&ion of a-butyllithitun in hexane (0.8 mL, 1.5 tin. 1.2 mmol) followed after 15 

miabyQ~mL~~~a~~ofdiie~nniamnchEarideiahexartG(0144~2.fM,Z.Zlrmtal~wag 

addcd.‘to phenylacetylcrie (102 mg; 1 mmol) in 2 mL of hcxane at 00. After stirring 30 min. dimethyl 

ethylidcncmdoaatc (158 mg, 1 mmol) was added and the reaction stind 3 h at loom tempera&m After 

sequeadal a&dun of 10 mL of TffF, 150 mg (1.5 mmol) of ally-1 &Mea, 24 mg (0.09 armal) of Ipp, uld 3.7 

mg ((D,DJ mmol) d %-&&IyJ@Bdum C&X@ jbc nactjon was heated at 75-m for ID Xcudc& dBu?cd with 

hcxal&flltcdaIld- chrwnatography of the residue (25:l hexanecthyl acetat@ gave 171 mg (57%) 

of6. 
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6: lH NMR (CDCl3): 6 1.4 (a, J = 7.OHz. 3H), 2.88 (dd, J = 1.1,7.3Hz, 2H), 3.40 (q, J = 7.OHz. H-I), 

3.76 (8. 3H), 3.79 (s, 3H), 5.061525 (m, 2H), 5.82 (m, lH), 7.25-7.45 (m, 5H). t3C NMR (CDCl3): 6 

17.51. 31.21, 38.59, 52.28, 52.35. 61.37, 83.26, 89.73, 118.96, 123.42, 127.87. 128.19. 131.57, 

132.92.169.93.170.28. IR (neut): 2200.1736, 1630.1605,1580, 1485, 1435 cm.-1 HRMS: C&d for 

c1gI-I2@4: 300.1362. FouMk 300.1343. 

7: 1H NMR (CDCl3): 6 0.11 (s, 6H), 0.90 (s, 9H), 1.29 (d, J = 7.1H2, 3H), 2.80 (d, J = 7.2H2, 2H), 

3.20 (q, J = 6.9Hz. lH), 3.72 (II. 3H). 3.75 (8, 3H). 4.30 (d, J = 2.1Hz. 2H), 5.10 (m. 2H), 5.8 (m. 1H). 

l3C NMR (CDU3): 6 -5.44, 17.26, 18.03, 25.60, 30.54, 38.37, 51.73, 52.09. 52.17, 61.04, 81.74, 

84.68, 119.03, 133.09. 170.21. 170.60. IR(neat): 2270. 1735, 1640.1463, 1435 cm.-1 HRMS: Cak’d 

forC&I& @4+-C.jHg): 311.1315. Found: 311.1307. 

8: tH NMR (CDC13): 6 1.38 (d, J = 6.9Hz, 3H), 1.6 (br, 1I-I). 2.88 (m, 2H), 3.40 (q, J = 6.9Hz. lH), 

3.76 (s, 3H), 3.78 (s. 3H), 4.08 (6 J = 4.a. W), 5.75 (m, 2H), 7.2-7.5 (m, 5H). 1% NMR (CDC13): 

6 17.25, 30.98, 36.74, 52.25, 52.32, 61.34, 63.33, 83.41, 89.72, 126.84, 128.12, 128.40, 128.56, 

131.74, 133.76, 170.20, 170.60. IR (neat): 3400, 2250, 1731, 1600, 1435,cm.-1 HRMS: Calc’d for 

ClgHfl4 @l+-Hfl): 312.1362. Found: 312.1349. 

9: tH NMR (CDCl3): 6 1.38 (d, J = 7.OH2, 3H), 1.65 (s, 3H), 1.70 (s, 3H), 2.78 (dd, J = 7.1, 14&z, 

WI), 2.92 (dd, J = 7.9, 14.7H2, 1H). 3.41 (q, J = 7.OHz, lH), 3.74 (s, 3H), 3.77 (s, 3H), 5.1 (m, lH.), 

7.2-7.5 (m, 5H). 1% NMR (CDCl3): 6 17.33, 17.67, 25.89, 30.73, 32.62, 52.09, 52.16, 61.21, 83.04, 

90.21, 118.20, 123.71, 127.94, 128.32, 131.75, 135.79, 170.60, 170.92. IR (neat): 1735, 1580, 1435 

cm.-1 HRM: Calc’d for Q&404: 328.1675. Found: 328.1654. 

12: tH NMR (CDCl3): 6 0.93 (d, J = 6.6Hz, 3H), 1.12 (d, J = 7Hz, 3H), 2.15 (m, lH), 2.88 (dd, J = 

7.5, 13Hz. lH), 3.05 (dd, J = 7.4, 14Hz, lH), 3.30 (d, J = 2.4Hz, lH), 3.76 (s, 6H). 5.15 (m. W), 5.80 

(m, lH), 7.3-7.5 (m, 5H). 13C NMR (CDCl3): 6 18.64, 23.80, 28.13, 39.08, 43.04, 52.17. 52.24, 

60.68, 85.62, 86.63, 119.26, 123.88, 127.89, 128.32, 131.76, 132.81, 170.47, 171.16. IR (neat) 2200, 

1751.1625.1600,1490.1436 cm.-’ HRMS: Calc’d for Q&404: 328.1675. Found: 328.1674. 

13: tH NMR (CDCl3): 6 2.57 (dd, J = 7.3, 14.3H2, HI), 3.0 (dd, J = 7.1, 14.3H2, lH), 3.64 (s, 3H), 

3.78 (s, 3H), 4.73 (8. 1H). 5.15 (m, 2H), 5.85 (m, lH), 7.25-7.5 (m, 1OH). t3C NMR (CDC13): 6 

38.09, 42.44, 52.00, 52.16, 63.16, 84.88, 88.32, 118.85, 123.44, 127.90, 128.14, 128.29, 128.43, 

129.75, 131.71, 133.24, 136.95, 169.79, 169.94. IR (neat): 1741, 1625, 1600. 1491, 1455, 1435 cm.-1 

HRMS: Calc’d for C23Hfl4: 362.1518. Found: 362.1545. 
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