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Al~ruct: Asymmatri~ syntheses of the diketones S-l, S-6, and S-10 fi'om the pmmmo~s 3, S and 8 res~/x::tively ha~e 
beem carried out m the abem~ of sol'cent employing S-protine as chiral auxiliary. Copyright © 1996 Elsevier Science Lid 

The spirodione S-I has gevinesly I been obtained in our lalxra__o~ by an enantiosekctive ~vclization of (±)-3 obtained by 

annelation of2-formyl c y c l o ~ n e  with methyl x4nyl, ketone. 
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The ~ camed out in DMSO solvent using catalytic amounts of S-prolin~ gave S-I in 70% chemical yieki: and 22.4% 

~ d c  ea~ess. With a view to i m p ~  these yields. (±)-3- a liquid at room t ~  - was stirred with a c a t a l ~  ~ of S- 

proline at ~ o m t ~  under r~tmgen atmasphete without a~' solvent. The progress of the reactien was monilon:d by follov,~g the 

i ~  in ahecgption at 227-229 nm characteristic of S-I at different intervals and the ~ wm terminated when UV albmtl~on 

indicated 50.65% convet~n to S-I. Extraction with CH-zCh followed by washing with watex fizrrdshed a liquid which was 

chromatographed (Silica gel 230.400 mesh, 7% Ethyl acotate/hexane) to give S-I as a pale yellow liquid in 49-58% yield. The 

specffum of this liquid pmchr, t was identical with that of an authentic sample: bet with [c~]~D + 3.42 (C, 7.5 CHCI3). The e/e of this 
product is 42.56% based on the e/e value 23.4% of the p4reduct with [tX]2SD + 1.8 obtmned earlier) "2 This r e ~  a two-fold 

i ~ n t  on the literature procedure using DMSO as solvent. The reaction period is also shortened in the Wcsem la'tgedure conducted 
in the "NEAT", without any solvent. 

Some chiral Michael edditkms have been reported feceS.  "~ using phase transfer ca~:sls in the absen~ of solvents. The use of 

proline or any other amino acid in a solid-liquid phase reaction in the absence of solvents to effect an .a~mmelzic symhesis is 

a n ~  Solvems, p a ~ .  polar apr~ic soh'ents are 8eneralb: beJiev~" to be ne~ssaw media for ¢ffectin8 a~,nmetric 

~ .  Since mar findings indicated that asymmetric induction occurred even in the absence of solvent, it was of mte~em to ~tend our 

"NEAT" ~ l o g y  to the cyclization of the prochiral triones 5 and 8 respectively. 
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These trioms coukl be otXained as tiquids by reacting dion, s 4 and 7 r ~ c ~ ' c b  ~ with mctl~'l ~inyl ketone in aqueous soimion as 
descnl~cl in literatme 56. Their .cydizations to S-6 and S-10 are well documented and involve the use of apmtic solvents. 

In the Wesent study., the trionc was stirred with ~r~.ing amounts (0.05 to 0.43 equivalent) of S-Wofine (dried over anhydrous 

CaCI:) under nitrosen ~ for different periods and the ~ mixture worked up and the p~-_~_~_ purified ~ l y  

as in the cnse'of dione S-l, The progress of the reaction was monitored by folMu;mg the UV absoq~3~ periodical b- as described 
Spencer et al." The trione $ v, as also reacted similarly ~ith S-praline: the product m this case was the kmoi 9 which willmut 

purificaOon was refluxed for 15 ram. with PTS in dr3- ben~ne before making the UV ~ ~ ~ ~ ~ ~ ~  
ptmfication. Table I gives details of conditions empk~'ed and geoalts. The idont~ of chromatographed S-6 and S-10 was estal01ished by 
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IR ~1PMR. The ~¢ ~ pmdum was c a l o a ~  m tl~ bags of the mlx~cp.6 ~ c i f ~  mmiom of the ~ ~ ~ .  

From Table I, it is men tirol the bost rm~ion renditions involve tim use of 0.26 ¢quivaic~s of ¢at~,yst mid a reaction ~ ~ 

67h at mere ~ to get S-6 in 49% chemkai yickl with 62.5% enmatimnet~ e~ccss. The use ~0.05 ~ of ~ at ~ 

~ redafes die chemical yield to 33% bet the ¢nantionzfk punty is about the same (S. No. 3). Incaeasc in reaction time m 

~ leads to Icm mmion~cally imm pmd~ ($. No. 5,7). The mactioa does not _~____ in the mmpcnm~ range 0.10oC (S. 

NO.8), For obtaining S-10, the oplimum conditions were 0.05 ¢quivalcm ~catalyst, a nmction time of ca 9011 fix 63-64% chemical yield 

with 60-68% ¢mmmmaic cxc~ (S. No. 9, I0). NO amunl~ w~e made to obtain I00% c ~  imm dioms; the liquid product 

S-6 with 60-65% e/c could be used 2 for ethynylation at the ~hl)ated carbonyl group to give e ~  (+)-IR~ 8a S l-ethynyl-I-hydmxy- 
6-oxo.-Sa-methyl-1,2.3,4,6,7 8,8a ootalwdm naphthalene? 

Table ! : ~fect of stekhiometry, temperature and time on chemical yield and emmliomerk excess 

S. SGJe~,ate Wt. of Amount of Temp. Time Product Yield e/e of Ihomed yiel¢ 
No. Subetrate S-praline (°) h from UV v~) product{s) (%) 

g (mole) m 8 (equiv.) (%~ (%) 

1. 3 4 (0.02) 120 (0.05) RT 40 S-1 65.6 39.8 58 

2. 3 9.8 (0 05) 290 (0.05) RT 66 S-1 50.2 42.56 49 

3. 5 0.98 (0.005) (*) 30 (0.05) RT 68 S-6 39.3 64.7 33 

4. 5 0.98 (0.005) 155 (0.26) RT 67 S-6 56 62.5 49 

5. 5 3 (0.0151 75 (0.43) RT 111 S-6 53.2 55.5 47 

6. 5 0.98 (0.005) 575 (1.00) RT 67 S=6 41.5 50.0 34 

7. 5 0.98 (0.005) 20 (0.04) 50°C 55 S-6 42 38.4 34 

8. 5 0.98 (0.005) 35 (0.06) 0-10°C 120 S-6 l~¢) ton did not pr~,',~ 

9. 8 !.82(0.011 55 (0.05) 15-20°C 88 S-10 74 [ 60.18 I 66 

10. 8 1.82 (0.011 55 (0.05) 20-25°C 90 S-10 70.6 I 68.4 [ 63 

(*) Molecular sieves 4 A was ),_dd_,~'d; (a) Rccrystallised S-Proline, [~]2s D - 82 (C.4.4, water) was used 
(b) For S-1 ,~Dt ~ ,~  227-229nm, (:.,7740: For S-6 ~,t~ol 242nm. ~.,12,500; For S-10 ?.. ,e~t,,~ 233nm, ¢.11.540 
(c) For S-1 [c~]25 D + 1.8 (C,7.5, CHCi3), (e/e, 23.4%); For S-.6 I c~l~:D + 100 (C,I.461, Cr, H6) (e/c, 10(We); 

For S-10 [ct]Zs D + 367 (C,1.0, C-,eH6Xc/e. 100%) 

The asymmetric indue'don otmerx, ed in our experiments may. be considered as ~,idence of a solid-liquid topochemical reaction. 

We ~ this unlikely since m the case oftbe trion¢ 8 at least, stirring with S-proline gave a ~ phase. The mechanism of 

asymmetric induction is pmbebly the same as has been invoked ¢arlica -s for the same Ractions mnducted in solvent. In this mechanism 

hydmsen bonding is believnd to play a key role. In the absence of solvenL the reaction mixture is viscous in our case and mokcular 

motions must be z~ulc(ed resulting in more effective hyRrogen bonding and chiral recognition. Work is in progress to extend the "NEAT" 
technique to other asymmet~ .symheses. 
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