
A. Tubul and 8. Santtll i* 

swmry : The rddftfan of at,petttytcn1c acyf chlortdelr ts f*3~bfxftrtntthytsltyl)-prropHse 1 

leads to gmpcnyl-sl kenyt - ketones 7, while addi ttbn of acyl chlorides wttti 

l,8-bts(trt~thylsflyl)-1,7-otttdl,nt 2 gi VCIS I-atkyl-2,S-dfvtnyttrclaptntsnolt f0 and 

I-acyt-2-trf~thy~sifytmtthyl-Evtnyrcytrfopmtanes t2 and 13. 

Aey'latfon af altffns is a well-knsmt rrtdttfon tn the prqaratfon af (r, Ifj-@nones. 

HOWCYC~, tht scctpt crf tlttr rrrdetfon ts fJNM’d’tty ltnttibd by the $wessfKt of ?Nimemus by-gr-products 

d&halo-ketones, fl~%mmes or @-acylmykatones).' ntchrnlsttc stUdIts iufnly cmccm the use 

of anhydrjdts and zinc chtorlde. They ea@assfe a carbonfur ion fnkmediate 2 although a conctrrted 

"me' process has also been pr~posed.~ the dCW$ttti swcbdntur for the addition of acy'f chtorSdes 

suppasts an acyl catton addftion givfng a 4-acyl-carbocatfon, which either adds a chloride fan 

w loses d prom * 4,s.s 

The tntmductfon sf a trimethyfsilyl group dimttly on the olcfh gives rr'se to 

a cleaner WaCtfm+ product ng cy (, @-enonto t 7.8 and the Catas-Ounsgns' report CM the reaction 

of allyls~lants, which txclusfvtly give fl,Y-enonts resulting from allylic transposition, proved 

to be an trrportant advance fn stlicon chmfrtr”y, 9,10 

'Iht possfbtlfty of a cyct4ratiocr by condensattan bf a,@-ttbylmtt acy'l chlorides 

wtth etthcr 1,3,b#strfacthytsftytpropcna If I o?- X,8-bf strfmthylsf Iyl-2,t-crctadtene 2 rn the 

pmenct of a t&s acid, cam@ to our atttntfon. in thts my, the fnttmx!tata Q1,fhmms could 

lead to cyclahextnsnes 3 or cycloheptanones 4 by tntranoletutar SakuraJ addittms.t2*13 

The distlanc 2 has been prepamd before at a byq?mduct (0.06 %f by mductive 

dimerfsatfm of $,Etwrtadfent ustng lfthiu fsarrd) and chfsratrfathyyls~tanc." Ue have obwrvcd 
that )f &he condcnratfm ts carried out wtth @aces of lfthtu In plaee of the sand* the yftld 

of 2 intrmses to 60-M X. Electron trmsftr to butrdfem pmdueas the butrdfme rrdicrl-anlm; 
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The pathways by whfch thmt pmductlr Ire farmed 

scheme 1 

The pmtulysts af dfsflytoctsdfttne 2 also fnvolvcr B cyclisatfsn, but, the rractfon 

is less steruastlictfve (95 X yfeld; 15 : 65 I, 16 : 35 I, stcmhcnnistry tentative]? 

In contrast go the reactivity of the mnoacyl ch\oridcr 9, the ~QndGns~t~Un of 

oxalyl chlwide or thfohyl chlorfde ufth 2 tclrds W d single product, either X7 (yield : 75 $1 

OF fS fyferld : 55 I), nrpeettvely* Although the Z,S-dfufnyttttttahyd~thfaphrmt-5-Bxid~S have 

three chiral centres, only the tmnx isaner 18 is obtained. 22 

18 

Thfs study estabtishes I straf9htfwwd two-step synthtrf$ of f +)-bdkyl-2,S- 

dtvinyZcyclspentmols from butadftm and acyl chlortdts, snd offers 8 new strategy far the 

prcpatatfan of cyclopentsnoids. 

The unexpected results comemfng the unfurmd kttmts 3 and I may provoke! new 

studfer aimed xt a better mdcrstafkdtng of the fsctors fnvolved fn the acylatfort rc*trctfm af 

alcenes. 
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3080, 1640, 1000, $15 c;m-*; mu vtrum& 180 fO,21, 165 fO.3NHRMS ulcd for C,lH170 f(LS.tX% fwnd 

164,1281), 162 (2WRMS ufcd fW 52@411 162.1408, bund t623.?400), 152 (t21, 109 fl$), 7? &Oh 55 (261, 43 

C?OO~* ?a : ‘H NMR f200 MHz, CDCt3) d 5,77 f?, d 1 = 16.76 Ht d 1 = 10,t Hr, di = &t H& 4.99 (2, d, 

2,67 (1, -tJ = 6.0 Hx), 1,119 (3, dJ = 6.0 Hz), t-085 (3, dJ = 6.8 Hz), 0.62 (1, & ABA = 14.6 H& dl = 9*2 Hh 

0.35 Cl. ti AB A = ?4,6 Hz, d A = 5.8 Ht), -0.01 (9, s): % NMR 6 tit.?? ($1, t39.29 Cd), ItLOO tt;, 56.40 [d), 

47.43 (d], 42.07 (d), 40.52 (d), 30.32 [t), 27.44 ft), 18.31 It#, 18.27 fq), 16.95 ftk -0*8? fqn3c): IR (mat) 3080, 

1710, t640, 1250, SfO cm-‘; ma,* spctrvnm 252 (2KHRMS olcd for C?5Ht10ST 252.1909, food 252.19?3), 

237 (91, 204 fl2f, 196 (4), ?7? I?,), t65 (101, ?55 (51, 137 f61, 119 f71, fO7 (63, 75 f?8), 73 t?OOh 59 f?O)* 43 14rl)* 

131, :‘H NMR 1200 MHz, CtXI,l Ei 5e70 f?, d 1 = 16S,O Hx, dl = lo-2 Hz, d _& = 8.1 ffr), 5,02 42, ml, 2.67 g?, 

Mpt J = 6.8 Hz), t,O9 (3, d 1 = 6.8 Hx), 1.08 (3, d 3 = 6,t Hz), 0.92 (2, t, J. = 7.2 Hz), -0.04 (9, t): ’ 3C NMR d 

2?7,?? (,), 142.77 Id), 113.62 [t), 53.44 fdl, 50.43 tdt, 44.87 Itd), 41.03 fd), 16+66 [t), -0.54 fqN3ck IR fcci,] 3080, 

‘I’ltO, 1640, 1250, $10 cm-‘; m8rs spctrun k8s simhr to Wit for 12h 

-2r tkf. The rsrctian of 2 wxt SC (2,7 g, 20 rnnd) grva (I: mixture of 

?G: t50 %f, t2c f27*5 %I, lk Ct.5 %I+ 1-~~-2-5-~ ftw : ‘H NMR IcDCI1. 200 MHz) 

6 5-82 (2, ml, 5,06 (4, m), 2.6 f?, t 1. = 8.0 Hz, dA = 3.5 Htf, 2.41 f?, qA = .LIa5 Hz), 2,lt fk mfe l&t (2, mh 

I.42 (S, s fbdb, 1.20 IS, 8 fbr)), Q.88 13, t 1 = 6.7 HZ); 13C NMR 6 139.64 fd), 13t.96 Id), 117.07 ftl, ??4.6? (t), 

64,07 (I), 53.67 (d), 51.39 fd), 36.32 ftl, ff.S2 (t), 28.19 fth 27.82 (t), 22.68 ftW2C), 34.07 fq): ma= tQactrm 

a 208 (0,8KHRMS -ted for C14Hy40 208.1827, I& 208~?83Od 180 (39h 153 k5), 140 f% 137 4131, 124 

tj;tj, $09 f?S], 99 (tOOf, 63 (24& 79 gt4f, 7? t78), 55 (331, 43 (OS); 1R (f;ct,f 3480, ?64Oe 1?20, 1000, $15 cm- ‘* 

12c : ?H NMR (200 MHZ, c~Ct,l 6 S.72 $1, ml, 5,OO (2, mb 2.40 f?, mf, 2.28 $1, t 1 = LO )Qrh 130 i% ml, WI@ 

(3, t J = 6.5 Hrl, 0.40 (2, m), -0.07 (9, x1): 13C NMR 6 213,2t fr), t39.20 Id), 114.97 hf. 58ef6 fdf, 47.74 fd), 

42.36 (t), 41.69 (d), 31.46 (0, 30.14 ftl, 27.09 ft), 23.34 It), 22.46 ft), 17.10 it), 13.88 fqb -0+89 (qn3c): IR (natf 

3080, 1710, 1640, t2S0, 910 cm-‘; maclr qactrun & 280 fO.8W RMS crlcd for C, 7H 32CXSi 260.2222, found 

280.22X0), 265 ($1, 1SS (131, 93 f?O), 73 (1001, 43 f25te tk : ?H Z200 MHr, CtKl,I 6 5.60 f?, ml, 5.00 (2, m), 

2.25 $2, t 1 = 6.0 Hr), 1,311 (5, mf, 0,83 [3, tf. = 6,5 Hz), OeOl ES,, tf; tR hat) 3080, 1710, ?640, 1250, $10 Cm-?: 

t3~ NMR & 2t3.05 fr), 142.68 (d), t?3,62 hi, 63.38 (d), 54.05 Id), 50.45 fdf, 3%tO ftf, 36.63 ftf, 32.40 fth 3L33 

(t), 26.92 (tl, ?6,?? ftl, ?4.03 fq), -0,OI fqn3Cf: mass spectrum ws Simhr to that for tk. 

Brrf;I fku. The rrsrlrtlar crf 2 and Sd (4.37 e 20 mmol) gavs a mfwra 

_ _ * of 1Qd (55 %), t2d f20*5 %I rnd irrntrttvefy lad (4.5 %I* h f?W : ?H NMR 

~cDc~~) tTi 5.77 (2, m), 4.~8 f4, mE, 1.27 I?6, I fbr)), 0.$7 f3, t f = 7-O HZ); 13C NMR 5 t3$+62 [d)* ?37*95 fd), 

tt7.06 W, lt4.59 It), 84.06 frf, 53.62 gdf, 51.37 fd), 36,35 (t), 31.96 ftf, 30.29 [ti, 29.68 w2Ch 29.65 tt)f2a 

29,40 (tl, 28.?5 (t), 27.80 ftt, 23.00 fth 22.72 (11, 14.?4 tqk mars spuctwnmh 292 f3WHRMS c&d for C2OH360 

292.2766, found 292.2779), 277 (21, 274 (0.3WHRMS ulcd for C20H34 274.2660, foutd 274,265?, 264 (1001, 237 

(61, 224 (5), 183 (41), 152 ($1, 137 (261, 124 (241, l?P (121, 109 (581, 95 (SO), 65 ($41, 83 [38), 81 1321, 71 (461, 67 

(41), 57 (94), 55 (551, 43 f8Of; 1~ hatI 3500, 3980, 1640, lOO0, 915 cm-?, 12d : ‘&I NW? fccf,) 6 5-93 ft, f-d 

4.89 ft, ml, 1,35 f5, mf, t.25 ffr, s ibr& 0.83 [3, t 1 = 5.5 ~1x1, 4.38 (2, mf, -O&5 49, *I z 13C MMI 6 2f3elQ 
(rj, t39.28 fd), lt5,Ol ftt, S8.24 fdl, 47.76 fd), 42.46 W, 41.77 id), St.90 ftf, 29.60 ftNxL XL46 ftNXL 23.33 

(tH2C1, 29.26 ft), 22&t ft), 17.13 (11, 14eO9 fq); mass spuctrwnmLp 364 fO.lI, 349 fl.3HHRMS urlcd for C22H410S1 

349,2926, found 349,29X3), 336 (1.21, 2113 0.41, 228 fS.31, t85 f6.41, 183 (131, 157 ftOf, 143 (51, 115 (43, tot (621, 

66 (roof, 73 (281, 70 fib), 57 tl3f, 55 fr31, 43 f21); IR (neat) 3080, 1710, ?250, 910 cm-‘, 

B 2 ~~~~* Tha rarctlan uf 2 md k f3.t 9 20 mmoS1 pve 8 mixture 

of 10s [st ‘;a), ‘I& (34 %I and tantrtivary tkr I6 %ht_8mrul-2.5-m (la& : ‘H NMR f-t,) 

6 7.22 (5, s (a]), 5.77 (2, ml. 4.97 (4, ml, 2.72 f2, AB, 1 = 15 Hz), 2.05 (2, m), I,55 (4, m): “C NMR 6 ? 3$*27 

(d), ? 38.22 (d), ? 37,60 (~3, 130.63 fdW2C1, 128.14 fdW2C1, 126.40 Id), 116,117 ft), 115.72 ft), 83*?3 f& 54.44 fdf, 

50,44 (d), 41.81 ft), 28.12 ft], 26&o Iti; m&u +ct- $f&,& 228 ~0*5~~HRMS c&d fw C?6H200 228~i514+ fourd 

226,?520), 200 f43, 164 iU, 160 la], 136 C8f, It8 f?O), 109 (?5f, $1 (lOOf, 67 (?63, 55 t?2), 43 [8k IR hetf 3580, 

1640, li20, $20 cm-t* tb : ’ $4 NMR fCCr I 6 7,X$ f5 i jbrt), 5.75 ft, ml, 4.99 f2, mf, J-72 f2, s lkff, ;I468 

(2, m), 1.70 15, mf, 0.44 (2, mt, 0.00 f9, $1; t3 C NMR d 211.46 fsl, 148.74 (d>, ?U.lt W, 129.61 (dt, 1X+,56 (dh 

128.61 (d), 126.89 (d], tlS.12 (t), 57.64 (d), 49.73 ft), 47-72 fd), 41.80 f&e 30.22 ft), 27.55 ft), 16.99 ft), -o&l 

fq)f3Cf; -II ipactrm a 300 f7WHRMS utcd for CIqH280SI 3VO.1$09, fowd fOO.?St4), 285 f5f, 210 (4)s 

209 (rtf, ?6:1 I31, t65 (41, 155 I4lt 137 (31, 129 481, ?lS #tI, 91 fib), 73 itOO), S9 r5>, 45 f9Z; fR b-tf t7fR 125% 

9t0,660 cm-t, 
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Ia) C,D, Nanttts~u end A.T. Brfrbn in C.A. Oiah, *FAedef-Crofts end Related Reectiorrr,” Voia 3, pi* tQ33- 

1152, Interlic!ence, New Yti, 1964, (b1 J.K, Graves, chun, j&& Biuc, 1, 73 (19721. [cl H.0, Howa, “Moden~ 

synthetic Rsrctlmr”, Zcf ad., W.A. Bmfmin, New York, t972, ppe 794-797, 

P* 8e8k ed K*R* Berger, AAnzarl &&& 102, 3a4a [1911Of. 

(11 H&R, Hoffmann and 1, Trurlrlma, 1, -j&m, 16M; $9, 6008 [t977): (bl Me DLbair end M, Cereux, 

flrrtL_Chfm, 1&Y’S, 26s and 269. 

CU. Fickar end K.C. Kesmg.I.Ciram~Lham,;rnm,, tlrlt tP. 

LB. Snfder rnd AK, Jrakum, L_Qgg,Cham., 47, 5393 119621, 

frf D,R, Adems, S.P. Bhatneger, RX, Cooksan and R.M. Twkkmhim, mtattl. t9Bk 3597; fbf A.J, 

Sltch rod A.), Peeor\, ~chatn,~ctram,cixnm,. tgt6, 601; Icf M.F, Semmslheck, JS. Fm urd 5. I((rtx, 

& hmar, C b 95, 7325 (1973); (d) Q.V. Lubinskryr, AS. Shashkov, V.A. Chwtkov md W.A. knit, 

m 1976, 742: 
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II) 1. Ftcmtq. m Comprehemive Organtc Cbamfrtry (Edtted by D.H+R. Bar&m rnd 

W.0, OftlsI# Vol. 3, Pergemat Preni, Oxford ftP79); f&l E.W. Colvln, “Slliccm tn Orge& Syntherlr”, 

Buttrrworthr, tondarr, IPll; Ccl W,P, Weber, ‘lStltcorr Reagents for Organic Synthertx*, Sprtmr Verfag, Bartfn, 

1993, 

Acylrtion of I ,J.hr%(tnmcthytJllyl~propent: 3981 

It), 1~5.16 (d), 42.Sl fd), U.22 (t1, 32.03 It), 23.46 ft), 20.99 It!, -D.gt CqWJC): tR hwtf 3gM, t6QQ, ,ltSQ, 910 
-1 

cm l 

* {It). Titwrtun &tar&~ (7.S9 e 4,3P mL, 40 mm&f end rnhydrour CH2Ct2 

tl4M ml) w6*d co&d it -9Q OC end axatyf chlarfde fs.gt 9* 40 mmotf in enhydrous C)12Ci2 125 mtl was eMed* 

Then 2 (to.16 g, 40 mm011 In anhyxtraur CH2Ct2 (SO mt) was riowty edded. The solution was rll@wed to stir 

et -PO OC for 2 hr md et -60 l C during 24 h. After usual work-q, ketom 17 ~88 Isolated by chromatqephy 

on Mica get @entwM-dtethyleth 9ztI. Yietd : 4.OLI 9 f7S %f* t7 : m.p, fit *C @eMrmrf: ‘H NMR iC DC! 3I 6 

6.63 f2, q 1 = 6.11 )trl, 2.59 14, I CbrtI, t.12 f6, djl = 6.6 Hrt; “C NMR d 191.03 irf, 140.29 (~1, t32,22 fdf, 23,lO 

(t), 15.08 (ql: mess specttun& 136 f39Xtf eV: 136 tO0 %I, 135 ($1, 121 [IO), 117 (31, 107 (if, 93 1241, 91 (141, 

73 $211, 26 (lOO,;lR iCDCt,I 1705, t640, t2IS cm*‘; UV (ethmd) ima, = 2’9 nm (’ z trrooOf; fm ’ ‘* “*44’ 

H, MS; CgH120d requfrer : 6, 79-41; H, b.82, 

. 1 L_foxlda [1;11, Titrniun chiwlde (3.8 g, 2.20 ml., 20 mmot) end rnhyciram CH2C12 (60 

mCf were coded et -90 *C and 2 Is,Ot g, 20 mmoll in nhybous CHZCf2 (40 ml-1 WI% added, The% thlonyf 

chtaride ft,rl r;~t 20 mmotl in anhydrctur CH2C12 t2S mtf wes *towty edded. The mIMion was &lowed to stir et 

-90 *C for S h and at -60 *C dving It h. After weal work-up, udfoxide tll wag #Meted by dirtitletio& Yield 

1,72 g (SS %I. 18 : oil, bp 65 OC (1 mmHg); ‘H NMR (CCt4f & 5.6 f2H, mf, 4.97 f4W, mf, 3.68 (2H, t 1 - 6.5 

Hz), t.93 (4H, mf; 13C NMR 6 141,23 fd), t40,3S tdf, 115.69 [t), 115.26 (tf, 53.71 fdl, 53.23 fd), 3&6S ftl, 37.40 

(tl; IR fnert) 3OlS, 1610, t2StB, 990, 9tS cm? fti : C, 6t.57: H, 7.65; S, 20.4s: C$t2US require% : C, 61.54: 

H, 7.69; S, 20.5 1. 

w. We ore indebted to Mr P. G&not (Unfversitb de Runner, Fr.1 for high-tsrotuttm mrrt spectra 

end tcz Pruf, J,P, Zetur far IYMR yractre. 




