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HIGHLY REGIO-, @)-STEREO-, AND DIASTEREOSELECI’IVE S,,Z’ ADDITION OF 
ORGANOCUPRATES TO CHIRAL ALLYLIC CYCLIC CARBONATES 

Suk-Ku Kang,* Dong-Ha Lee, Hycong-Su Sim. and Jong-Suk Lkn 
’ Department of Chemistry, Sung Kyun Kwan Unlverslty, 

Natural Science Campus, Suwon 440-746, Korea 

Smnmaq Reaction of the cydlc carbonates of acyclic. vinyl dlols with RCu(C!N)Li* BF,, RCu(CN)MgBr*BF,, 
or RMgBrCuI (cat) in THF at -78 “C! pcee&d ln S,,2’ fashion and resulted ln the forma&m of alkyh&l @?)- 
allyllc alcohols with dly high dlashxeoselcctlvlty. Thls &on represents an efficient 1, f-chlrality 
transfer method. 

In Iccent years, lntcnsivc studies have been d&ted to the Saalkylation reactions of allyllc derivatives 
with organoqpcr reagents from the synhetlc point of view.‘* ’ In the llw and-&J alkylations were 
observed ln the leactlons with allyllc carboxylate~’ allylic sulfonates,’ and allylic pho!ipbaters Although the 
proce~+z =vqfsd& CR QQpT& q&l&& $rm& Tt&w+h&x+&&3 ti h&&w& m h 
each of tile known procedures. We have found that bre cyclic aubonatcs 1 underwent excellent regio-, (E)-stereo-, 
and -ec..?i@+l&lmreacflons*~avaliqYoI arganocqQDErru&Qcn~‘pohrm~&i@czh&chs2 

R2-M, Cul, BF, 

M = MgBr, MgCl 

R’ = H, Me, Et 
P = Bn, t-BuPh$i 

R2= Me, Et 

Tb ,msults of the dons of Iad6- ’ with organocupmtes am listal ln Table 1. The carbcnate la with 
MeCu(CN)MgBr*BF,. n-BuCu(CN)Li*BF,. or n-BuMgCl-CuI (5 mol %)’ gave smoothly the (E)-allylh 
alcohols 2r’ and Za’ rqcctivcly, as lh sole product (e&es 1.2, and 3).” The (E)-saereochemistry of the 
product 2a and 2b was lnferxd from the ‘H NMR (500 MHz) coupling conatan~ of Ihe two oleflnlc protons. 
The higher order cup-ate n-BqCu(CN)L~* BF, in THF or n-BqChIJ gave the product 2b In low yield 
togetha with the elimlnatlon product.” The cahonate lb with MeMgBr(l.5 equlv), CuI (5 mol %), and BF, 
(1 equlv) yielded aC9 (entry 4). For the cyclic carbonate lo. EtMgBr (2 cqulv). BF,* Et@ (1 a&), and CuI 
(3mch%>aslori5bb 2& *YII rcmahuhhyX@r~~&&&qylcnq~ahy5), m-y, ti c3hrwx~mId rpjti 
MeMgBr (2 cqulv), BF,’ EGO (1 equiv). and CuI (3 mol 96) gave the other alkylatal product ti as an excluslvc 
product(entry 7). The dlastmoselcctlon of 2d and 2f hasbeen found to benearlypwfect (>99%) as judgal 
by “HNM~~s~ a Em@& wm Iz isnodkht~mcdmof hiw&hM&fgBr 
(2 equiv) and CuI (3 mol 96) without BF; Et@ also afforded 2f with the same sclecdvitics (entry 8). 
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Entry substnrtes Reagents (mol cq.) Isolated Pmduct [or],= values 
Yield(%) @iamram Icctivity) in CHCI, 

:o 
I Bno = 

+ 
:\ 

la 

2 la 

3 la 

4 

6 Ic 

7 liBuphzSi0 

MeMgBr (2), CuCIU (1) 88 
BP,’ Et,0 (1) 

n-BuLi (1). CuCN (1) 85 
BF,‘Et,O (1) 

n-BuMgCI(2). CuI (5 mol %) 92 
THPMe,S (2&l)’ 

MeMgBr (1.5). CuI (5 moI %) 87 
BF; F&O (I) 

EtMgBr (2). CuI (3 moI %) 
BP; Et,0 (I) 

84 

n-BuMgCl(2). CuI (3 mol %) 85 
BF;Ett,O (1) 

MeMgBr (2), CuI (3 moI %) 87 
BF; 40 (I) \ 

9” 
Bno- -16.0“ 

2a (c = 0.39) 

8” 
Bno- -15.5” 

2b (c - 0.33) 

2b -15.0* 
(c - 0.1) 

Q” 
FBuPh2SiOw -7.34 * 

2c (c - 0.40) 

FBuPhSiO+ gb.,) 

8” 
eBuPh#iOw +s.oO 

2f ” ” (c * 0.15) 

(>99%) 

8 Id ,MeMgBr (2). CuI (3 mol %) 83 a +8.2O 
(c - 0.45) 

*The ratio of volume. 

The genaaI pmcedure is as follows. To a stirred soIution of CuI (10 mg, 3 moI %) in dry THF (5 ml) at 
-78 “C under N, was added MeMgBr (1.1 ml, 3.4 mmol. 3.0 M in ether) followed by BF,-Et# (0.2 mI, 
1.7mmol) in dryTHF(5mI)andthcnld(700mg, 1.7mmol) in dry THF(S mi).Aftcr sthing for 30th at 
-78 ‘C. the m&m was qumchal with saturated NH,CI solutkm (2 ml). THF was evaporated and the residue 
was axmmd with crlmr (30 ml). The ether layer was washed with water (30 ml) and then brine (30 ml). The 
oqpicIayer was driadoveranhydrousmagncsiumsuIfata and evapom~h1v8cuo. The crude pmduct was 
sepamxl by BiQ column chromatography (EtOUhexane s 1:3) afforded 2f (567 mg. 87%). 
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--* (E)-isomer 2d 

A R =t-BuPh$i 

‘Ihe absolute configuratIon of the newly lntroduccd stcxqmdc center of 2f was deduced by SUCCSSIVC 
depodectioli and hydrogenMion followed by oxldatlve cleavage and reduction to the known W-(+Wnethylhexan- 

l-01(3) [a],= +6.o”(c 0.9. CHCl.,) [lit.” [a],*’ +6.63°(neat)J. 

2f 3 
Reagents: (8) (D-Bul,NF, THF, rS 2 h (96%) (b) H,, Rh/GO,, atmospbuic Pressure, rt, Sh (91%) (c) NaIO, 
C&C& sIlIca gel. rt, lh (88%) (d) LAH, ether, rt, 1 h (93%). 

In summary. the method dcscrlbed he&n represents a useful S& rtacdon to crtlloe a new carbon e. 
MaIn advantages of the present method an?: (1) excdknt d&ac~~&cdvc S$’ subsdtutlon on acyclIc 
ally& system; (2) easy prepcuation of the cyclic carbonabe; (3) e oqWxupatescan bcused In SG 
don wltil these carbonates. The use of the Y-alkylatcd pfoducts ln lbc synthesis of natural Products is 
cutmntly under progress. 

M. Generous flnsncial support by Korea S&ncc and Em Foundation (KOSEF)- the 
Organic chemistry Research Center is gmtefully acknowledged. 

For a compmhanmls mvIcw, a~ hiagld, R. M. 7” 1980.36.1901. 
Rsvlsw: (a) Yamamoto, Y. ADgsw. c&m. ti Ed EI&. 1986.25,947. (h) Lipshutz, B. H. w 1990,119. 
(0) N E. &I. 1991.539. 
(a) C3oerlq H. L; Sln&nm, V. D.. Jr. 1. Am. Qlsm. Sot. 197a.98.7854. (b) TM& B. & Klun, T. P. I; org. cI#m. 
l!MIO, 45, 4256. (c) Go&ng, H. L; Kaamer, 5. S. dbid 1963, 48. 721. (d) Goor& H. L; S@j&on, V. D., Jr. 
~.1~.18,1531.(e)~H.L;T~,C.C.Ibld.1~,18,3986.(f)~H.L;I(lmtna.S.S.Pbidl~. 
4% 422. (e) T8qt. C. c; Yen, S.; Go&a&H. L &f. 1966.511.2892 (IQ UmMner,T.L; Gossin& H.L.W. 
1~.~3j,1140. (l)und&nor, T. L; F&by, S. D.; Schmlttw, J.; Las&kl, L; Gowing, H. L Bbld. 1989.54.2369. 
(a) Ibuka, T; Nlrhii. 5.; Yamaauno, Y. I. Am. m. Sac. 1986,fU8.7420. (b) Ibuka, T; ‘Ihrtr. I& Nlahll. L; 
Yamamoto, Y. I. C&em. Sue., c&m. cbmmun. 1987. 1596. (c) Ibuka, T; W M; Nllhu. 5.; Yamama~, Y. 
1. Am. Qtam. Sot. 1989,ff1, 4864. (d) It&a, T.: ALlmom. N.; ‘zhnah. W NMI. S.;Yamamoto, Y. J. Org. C&m. 
1989, S4, 4055. (e) Ibulra, T; ‘I&M&I, W Yamsmom, Y. I. Qlam. Sac.. CWD. Cbmmun. 1989, 967. (f) Ibuka, T; 
Hahn&I@ H.; PunaLoshi. S.; I+@, N=, 06whl. Y.; Uy&uaT; Ymmmoto, Y. Anguw. cfmm..m.&#L 1990, 
29. 801. (9) Ihuka, T; Hahnshim, H.; Oaka, A.$ujU, N.; ogudrl Y.; Uy&mm, T; Yamamoto, Y. 1. oq. cham. 1991. 
56.4370. 



94 

5. 

6. 

(4 Yurlcimm A.; NaipLs Y.; Nonilil& N.; Y8mamom, H. synka 1991. 251. (b) N k; hkkmum, E; 
Llpdwe B. H. 1. w. awm. 1991,s 5489, 

IIm oompamd L was pmpmwl frum 4dlel@~o.l~ l~clrsors: (1) n-BuL& F’b~+CH,Bi. THF, 

-lODCdlt 12 h (78% ) (2) D~WOX 5OW’8 rwh m. rt 12 h (92%) (3) am),. -4. e 10 mb (91%). 

For dm pspmkn of 4O-bslayl-2.3O-i~idsns-Ctln#ws. me, Mukalm T; Suzuki. K.; Ye T; 
m F. Tsfibaphm 1994 46.256. 
‘Ibs NblRmter lbdwem pspral fmm(~3s).2x3 -Iroprowudmsdkxy-l&bW=dlok (a) N8H. t-BuPh,SlU. DME, 
-20 ‘C. 3 h (91%) @) (CDC& DMSO, Et,N, CH,C’& -78 “C. 1 h (91%) (c) n-B&l, Pb,P+wRBi (R - H, I& Et x 
m* -78 “c 10 h (R - H-e 92%. M6.56% ; R - Ek 63%) (d) 70% AGOH, 40 “C, 5 h (89%) (e) am),, C&C& rt, 

10 mln (93%). (~3S~2.3~-I~-l,4.buf=dIol was pmpnmd by ba pro&we of F’& See, F&, P.W. 
L A&d clhm .1%4.7.14. 
Rscsnt~oftfil8~~Kanrrhirm.M;Saoo.T;Puflrawc.T. 7” 1989.45.403. 

Sati~~llpeofillcndphyrlod~~abtrlnsdfor~~oompoundrhraccolldwfm%a~. 
S&c&d w and e dro = ar folIow& a: m SIO,,. Et0 Adkxaws 13. R,- 0.44. ‘H NMR 

(300= Cl=,) 6 0.99 (t 3H.J - 7.5 Hz). 2.06 (me 2H), 3.36 (dd, lH, J - 8.4, 8AHz), 3.52 (dd, 1H. J - 6.5, 
1.0 m). 4.31 (m. 1H). 4.58 (I, 2H). 5.44 @kl. IH. I - 15.6, 1 Hz), 5.84 (DDE, 1H.J - 15.6, 1 Hz), 7.36 (I, 5H). m 
(m) 3440. 1660 au-‘. M!I (mle) 206 (M3. 188.174. 162,150. 144.91 (lmm pm& 85.41. 2b: TLC ; SIDz WAC/ 

~ 1:3. R, - 0.64. ‘I-I NMR (300 Ml& ax;l,) 6 0.88 (t, 3H, I - 7.5 Hz), 1.24-1.39 (m, 6H). 2.06 (m, w). 3.36 
(dd. 1H.I - 8.4.8.4 a). 3.50 (dd 1H.J - 6.6, 1 Hz). 4.30 (III, Hi). 4.58 (s. 2H). 5.44 (ddd,/ - 15, 6.5, I Hz), 5.76 
(dds 1H. J - 15. 7.5.1 a). 7.35 (1. 5H). IR(nmt) 3400,1660, 1470.1380 an“. MS (mk~) 206 (M+), 230, 217, 127, 

109.91 (ha= palrx 57.41. a: ‘ILC: SK),. EtoAomsxursr 1:3. R,- 0.62 ‘H NMR (2QO MHz, CD&) 6 0.98 (t 3H, 

I - 7 H@. 1.08 (&9H). 2.08 (IS 1H). 3.463.7l(m, 2H), 4.10 (m, IH). 5.35 (dd, 1H. / -15.5. 6.5 Hz). 5.6l(dd, 1H. J - 
15.5.7.5 Hz). 7.38.7.45(m, 6H). 7.66-7.71 (m, 4H). IR (nmt) 3450, 1660an”. 2d :‘zILc; SIQ, R@mc 1:3, 

& - 0.71. ‘H NMR (300 MHZ. CDCI ,) 6 0.86 (t 3H. / - 7.5 Hz), 0.97 (d, 3H, j - 6.9 Hz), 1.10 (I, 9H). 1.27.1.37 (m, 
2H). 2.04 (m, 1H). 3.57 (db 1H.J -11.4, 7.8 Hz), 3.69 (dd, 1H.J -10.3.6 Hz). 4.22 (m, 1H). 5.38 (&ld, 1H.J - 15.5, 
6.6. 1 I+& 5.65 (W lH, J - 15.5.6.6, 1 Hz). 7.69-7.72 (III, 4H). 7.40-7.50 (nr, 6H). IR (nar) 3400, 1660 on-‘. MS 
(m& 325 @f+~Bu), 269,247, 199 &amp&, 181.139.135, 109.57. as:= sfo2, E@&dxam I 1:3. R, - 0.71. 

‘H NMR (300 Mtiz. <pcI,) 6 0.86 (t 3H. J - 7.5 Hz), 0.94 (de 3H, J - 7.5 Hz), 1.08 (#.9H), 1.22.1.36 (m, 6H). 

2.10 (m. 1H). 3.54 @de II-I. J - 7.5.7.5 Hz). 3.66 (dd, 1H.J - 10.3.6 Hz), 4.22 (m, IH). 5.36 (dd, J - 15.5.6.5 Hz), 
5.64 (dd J - 15.5.7.5 Hz), 7.38-7.46 (m, 6H). 7.67-7.75 (m, 4Ii). IR (neat) 3440, 1660 an”. 2f: v Sjq, E@&/ 

w 1:3. R, - 0.71. ‘H NMR (Zoo MHZ, CDCl,) 8 0.82 (t 3H.I - 7.5 Hz), 0.96 (d, 3H. / - 6.9 Hz), 1.08 (1, 
9H). 1.26 (m. W). 2.05 (m. 1H). 3.56 (m, 1H). 3.65 (m, lH), 4.20 (m, 1H). 5.35 (dd, lH./- 15.5.6.5 H& 5.62 
(dd 1H.J ‘I 15.5.7.5 Hz). 7.38-7.46 (m, 6H). 7.67-7.70 (m, 4H). MS (m/s) 325 (M- tBu), 269, 247, lgg w PeaL). 
181,139,135,109.57. 

MeMgBr (2 eq.) 
CuCN ( 1 eq.) 
B Ff Et20 ( 1 eq) 

-16.1 (c= 0.33, CHC13) 

II. MdId~n Of n.WI,CluLt M *BU,Cu(wii BF, *I b m 2b m with Ihs dians 5 a8 Ita only 6I& 

pduct whoa rrBu,CUI (2 equk) mw ud, 26 (47% yldd) amI 5 (38% ylekI) wem obdd. In da cam 

Of hl@~ ader ougnts Cn_BU,CWN)LijBP& 2b(43%) d 5 (33%) wwu bhtd by dumn OhromabDgnpby. 

I8 2b 5 
12 Mod. K.; Suguro. T; uchlb, IA 7bdwwll978. 34.3119. 
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