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Abstract: Tmcarbonyl($-o-amsaldehyde)chrormum(O) has been kmetically resolved VIU 

the selective hydrolysis of one of the L-valmol denved lmme dlastereolsomers 111 the 
presence of deacuvated ahunma An X-ray crystal structure analyns on the adduct formed 
between L-valmol and homochlral (+)-tncarbonyl(q6-o-antsaldehyde)chrommm(O) 

unam@uously estabhshed the presence of the correspondmg umne and not oxazohdme and 
confirmed the absolute configuration of the aldehyde complex Adchuon of Gngnard 
reagents to homochual mcarbonyl(@-o-amsaldehyde)chrommm(O) occurs completely 

stereoselectively to gve, followmg decomplexaoon, homochual alpha subsatuted o- 
methoxybenzyl alcohols 

Introduction: 
There have been several reported routes to optically acuve ortho substituted tricarbonyl(q6- 

benzaldehyde)chrommm(O) complexes utising, for example, a classical separation of the dlastereoisomenc 
sermoxamazones derrved from (S)-5-( 1-phenethyl)semoxamazidel or a kmenc resoluhon VIU selective 
reduchon of one aldehyde enantlomer with Baker’s yeast.2 However, the fmt method mvolves the preparanon 
and use of an expensive chual auxdlary, whist the second method fiuls to produce homochlral mate& 

The asy-mmemc synthesis of alpha subsmuted benzyl alcohols via the stereoselectlve addition of 
nucleoplules to ortho substituted mcarbonyl(q6-benzaldehyde)chrormum(O) or mcarbonyl(q6- 

acetophenone)chrommm(O) complexes, followed by decomplexation of the products has been well 
documented 3,495 Another approach has been the asymmemc tiuon of d~alkylzmc reagents to benzaldehyde 
or ortho substituted benzaldehydes under homochlral alkaloid6 or ammo alcohol7 catalysis, to gve the 
correspondmg subshtuted benzyl alcohol denvattves m modem& to good enant~omenc excesses. 

We Hrlshed to mvesngate qmck and convement mutes to homochu-al orrho subsmuted mcarbonyl(qd 

benzaldehyde)) complexes and to fiuther unprove the stercoselectiv~ty of ahon of nucleophdes to 
these complexes Some of the results shown below have been previously commumcated.g 
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Results and Discussion: 

In general, arenes possessmg an aldehyde funcnon cannot be complexed du-ectly m good yield An attempt to 
complex o-amsaldehyde 1 under standard condmons and thus avoid two steps of the literature preparation of 
tncarbonyl(q6-+amsaldehyde)chromlum(O) 2, gave a green soluuon Work up gave the required 

mcarbonylchrorruum(O) complex 2 111 very low yteld, as a red sold (Scheme 1) The 1~ n.m r spectrum of 
complex 2 contamed an aldehyde proton smglet (610 05). two aromauc proton doublets (66.256 23 and 5 07- 
5 05) and two ammattc proton mplets (65 87-5 82 and 5 02-4 98) charactensttc of four contiguous protons 

The spectroscoptc data of complex 2 were tdentlcal wtth those 111 the btetatunz 1 

1 

4% 

1 (%I3 2 
Scheme 1: Reagents I) Cr(CO)6, Bu20, THF, A. 

Repetmon of the hteratm method overcame the low yteld 1 o-Amsaldehyde 1 was treated with ethane- 

1,2-ho1 and a catalyttc quanhty of p-TsOH, and refluxed ~rlth benzene tn a Dean-Stark trap (4h) Work up and 
dlstlllatlon gave the correspon&ng acetal3 in good yield The 1H n m r spectrum of acetal3 contamed two 
multlplets (64 03-3 98 and 3 91-3 87) charactensac of the &oxolane nng protons Complexahon of the 

protected aldehyde 3 under standard condmons gave the correspondmg mca.&onylchrommm(O) complex 4, 
agam m good yield The 1~ n.m r spectrum of complex 4 contamed two aromattc proton doublets (85 95-5 92 
and 5 04-5 02) and two aromatic proton mplets (65 59-5 55 and 4 90-4 86) The &oxolane nng protons 
appeared shtited downfield somewhat (64 20-4.03) A molecular ion m/z 316 (M+) m the mass spectrum 

confirmed the ldenttty of the product. Treatment of complex 4 with p-TsOH m aqueous THF gave, after stunng 
(4 5h) and work-up, large red needles of the reqmred racermc complex 2 m excellent yield, spectroscopically 

Identical to the sample prevmusly prepared (Scheme 2) 
Treatment of a red Et20 soluaon of racemtc tncarbony(q6-o-amsaldehyde)chrommm(O) 2 wth one 

eqmvalent of L-valmol, (prepared from L-valme by LtAlH4 reduction m THF), gave an orange solution 
Absorption of thts solution onto a column of deactivated alumma (Grade V) followed by slow elutlon with Et20 
and then CH2C12-MeOH, gave a red and a yellow band The fit frachon (Et20) gave a red solid on 
evaporation of the solvent. The yellow second fractton (CH2Cl~MeOH 10 1) was evaporated to a red oil Both 

fractions were bnefly sttrred m attic, aqueous THF, the colour mlnally darkenmg and slowly turmng crimson 
Work-up gave both products as red sol& The 1H n m r spectra of the compounds were ldentlcal ~nth that of 
race.rmc stamng matenal. The opt~al mtauon of the first fraction clearly mdtcated the (-)-enanaomer (-)-2 
([a]$3 -1015 (C 0 06 m CHC13). Ltt 1 [a]~ -1020 (C 0 09 in CHCl3)). whilst that of the second fracnon 
m&cated the (+)-enannomer (+)-2 ( [ctl~ 23 +iOi6 (C 0 06 in CHCi3) Lit ‘[U]D +lO15 (C 0 06 in CHCl3)) 

The productton of homochu-al mcarbonyl(q6-o-an~saldehyde)chrommm(O) 2 confirms that the sample of L- 
vahnol used was also homcchual and thus the reductton of Gvabne wtth UlH4 proceeds with no racenusatlon 

at the a-centre This 1s tn contrast to the reduction of L-valme esters to L-vahnol, which under sumlar 

condmons gtves partially racermsed product9 
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Scheme 2: 

Reugenrs I) HOCH2CH20H,p-TsOH, C&&j, A, a) Cr(CO)6. Bu20, THF, A, III) H30+, THF 

Treatment of an ether s&non of complex (+)-2 vvlth one eqmvalent of L-valmol gave a colour change from red 
to orange The 1H n.m.r spectrum of an ahquot of the solutmn, contamed only one set of peaks consstent with 
either the unme 5 or oxazobdme 6 The Maui features of the 1H n m.r. spectrum (C@6) were a benzyk proton 

singlet (68.34), two aromatic proton doublets (&.34-6 31 and 3 95-3.93) and two aromatic proton mplets 
(64 76-4 71 and 4 11-4 06). The orange colour of the product imttally suggested the formanon of the mine S 

T~carbonyl(~6+uene)chrommm(O) complexes, such as complex 5, possessmg double bonds in a side-cham 

conjugated Hrlth the nng are generally orange to red, whdst nonconJugated complexes such as the oxazohdme 6 

are generally yellow m wlour 

(CO), 5 (mh 6 
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Evapomnon of the mmamder of the solutum and crystalhsatton of the resrdue tkmr Et2O:hght petroleum 

gave large orange blocks. The solunon Infrared spectrum of the complex (CH2Clz) contamed an absorpuon at 

1633cm-1 charactenstrc of a C=N stretch Thus clearly mruhcated, m coqunction wrth the 1H n.m.r spectoscoptc 

data, which showed only a smgle compound, that the complex was the rmme 5 and not oxaxohdme 6 A smgle 
crystal X-ray structure analysrs unambtguously confirmed the product as the mnne 5, Ftgure 1. Fmal atomrc 
coordmates and selected torsronal angles are presented m Tables 1 and 2 below * Note the coplanar 

arrangement of the C=N bond, aromauc nng and methoxy subsmuent 

a) 

Figure 1: a) X-Ray crystal structure analysts of 5 the L-valmol derived me of (+)-mcarbonyl(q6-o- 

amsaldehyde)chrommm(O) (+)-2 wrth crystallographrc numbermg, b) Systemattc numbenng scheme. 

Since the absolute configurahon of the L-valmol IS known, (as rt IS denved from Lvahne),lO the X-ray 
crystal structure analysts clearly estabhshes the absolute configuraaon of the mcarbonyl(+rene)chrommm(O) 

fragment of 5 to be (~)ll and thus the absolute configuratron of complex (+)-2 must also be (S), as shown 

below 

* Thermal parameters and bond lengths and angles are available on request from the Cambndge 
C!rystallograph~c Data Centre 
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Table 1: Fracttonal atomic coordmates (x104) for complex (+)-5 with estimated standard devlanons m 

parentheses (The asymmemc unit consists of two crystallographlcally mdependent molecules each of which 

possess essentiy the same conformation but III a d&rent crystal envnonment) 

Ylb 

9641 5(7) 

iE(~f “’ 
10466(6) 
96180). 
10508(4) 

8848(5) 
9542(4) 

:Z%; 
11383(4j 
12461(4) 
12714(6) 

:%!E 
i2530(9j 

3;~~~:~ 
:Eg 
3220(5) 

q:; 

:Z::;Z] 
6074(7) 
4541(5) 
4590(6) 

E% 
3501(6) 
i;;;(7) 

10990 
9637 
11092 
12647(4) 
3312 
2881 
5381 
5498 
;1;:2’ 

4096 

z/C 

1305 l(6) 
;;;t;,“71 

950(5) 
2240(5) 

i;i;~; 
1652(S) 
863(5) 
367(4) 
64614) 
-595‘(‘i) 
1766(4) 

;E$; 

%$Z; 
2521(7) 
10286(5) 
8832(5) 

8886iSj 
9624(6) 
10270(5) 
10210(4) 
9462(4) 

E:$; 
6704(4) 

E$Z] 
6349(6) 
6980(6) 
675 
698 
2833 
223 
;;;;Ip’ 

8392 
9246 
9356 
6326(3) 
2463 
7408 

Table 2: Selected torsional angles for complex (+)-5 m degrees 

C(8) - C(9) - O(4) - C(10) -2 
N( 1) - C( 11) - C(4) - C(5) 8 
C(12) - N(1) - C(ll) -C(4) -176 

U(ld 

384 

ii! 
508 
681 
314 
426 
466 
528 
397 
361 
582 
360 
477 
595 
586 
858 
987 
539 
587 
510 
382 
443 
595 
603 
505 
444 
700 
386 
488 

2: 
822 
839 
776 
767 
805 
405 
674 
535 
883 
708 
459 
554 
320 
378 

O(5) - (5(1?> - q1q - C(l4) 
O(5) - C(13) - C(12) -N(l) 61 
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Treatment of complex (-)-2 with one eqmvalent of L-vahnol gave a pale orange sohmon An ahquot of 
the solution was evaporated to an orange 011 and shown to contam only one compound, either the nnme 7 or 
oxazobdme 8, by 1~ n m.r spectroscopy The mam features of the 1~ n m r spectrum (CgD6) were a benzybc 

proton smglet (68.28), two aromanc proton doublets (66 26-6 22 and 4 06-4 02) and two aromatlc proton 
mplets (64 75-4 69 and 4 17-4 11) Recrystalhsauon of the product from Et20 hexane faded, but the soluaon 
Infrared spectrum (CH2C12) of the product contained an absorpnon at 1631cm-1 charactenstic of an unme 

Consequently, smce the 1H n m r spectrum demonstrated only a single compound m soluaon and the mfrsred 
spectrum contamed an unme absorptton peak it follows that the product can agam be ldenhfied as the nmne 7 
and not oxazobdme 8 

The presence of only imme products and no oxazohdmes m the above reactions IS consistent with a 
literature report on the effect of arene subsatuents on the position of the nng-cham tautomensm of these 
compounds 12 Placmg electron-donatmg subsutuents on the nng of the mcarbonyl(q6-arene)chronuum(O) 

complex will favour the lmme over oxazobdme, whilst the reverse IS true for electron-mtbdrawmg substituents 
Thus, m the case of an arene possessing an o-methoxy group, the presence of only the lmme tautomer IS 
consistent with the above trend 

The exclusive production of a smgle &asteremsomenc compound upon treatment of resolved (+)-2 or 
(-)-2 urlth L-valmol clearly indicated that both samples of aldehyde were homochral Acid hydrolysis of 
complex 5 regenerated homochlral (+)-2 showing that no racermsanon occurs on formation or hydrolyses of the 

mme (Scheme 3) 
The above methodology represents a kmetlc resolution procedure for the preparation of homochlral 

mcarbonyl(q6-o-amsaldehyde)chronuum(O) 2 The method IS based on the selective hydrolysis of mne 7 by 
deactivated alumina, associated with the large difference in Rf values between the aldehyde and rnune 

complexes on deactivated alumma Presumably the unme group prefers to he coplanar wtth the aromatic nng 
ailowmg maxnnum conJugauon The onentation with respect to the o-methoxy group IS antr for both electromc, 
dipole and stenc reasons 13 Exammatlon of molecular models mdlcates that closure of Imme 5 by 
mtramolecular exe attack of the hydroxyl onto the face of the mune away from the mcarbonylchrommm(0) 
group gives nse to the crs-1,3-d~subst~tuted oxazobdme 6, whdst closure of nnme 7 by a nrmlar mechamsm 
gives the tranr-1,3-dlsubstltuted oxazohdme 8 (Scheme 4) crs-1,3-Dlsubshtuted oxazolldmes have greater 
stab&y and are more easily formed that the correspondmg tram isomers 14 In the presence of deacuvated 
alumma nnme 5 can undergo rapid reversible oxazohdme formauon. thus protectmg It from hydrolyses Under 
the same condmons nnme 7, however, can only undergo hydrolysis to @ve (-)-2 
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Scheme 3: Reagents I) L-valmnol, Et20, n) H30+, THF, m) Alumma Grade V), Et20 
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Scheme 4: Reagents 1) Alumna (Grade V) 
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Preparauon of the chastereolsomenc rmxture of lmmes 5 and 7 from complex 2 prior to column 
chromatography proved unnecessary for resoluuon. Thus, a deactwated alununa column was doped with one 
equwalent of L-valmol m both top and nnddle pomons One eqmvalent of racemlc aldehyde 2 m Et20 solution 
was absorbed onto the column and allowed to stand Eluuon with Et20 gave a red soluuon which was 

evaporated to a red sohd The remmmng yellow coloured bands were removed with Et20:MeOH (5 1) and 

evaporated to g~ve an orange o11, F~gure 2 Both fracuons were separately treated with amchc, aqueous THF 
unnl no further colour change was observed and then isolated as reM~ sohds IH n m r. spectroscopy identified 
both compounds as tncarbonyl(~16-o-anlsaldehyde)chrormum(0) 2 whllst opucal rotanon measurements 
identified the first band as (-)-2 {[a]D 25 -1006 (c 0 06 m CHCI3) } and the second band as (+)-2 {[¢]D 24 
+1020 (c 0 06 m CHCI3)} Treatment of the fn'st fracnon wlth aclchc, aqueous THF was necessary as a 

punficauon step Presumably a small quantlty of L-valmol elutes through the column wlth the first fracuon 
Once removed from alunnna the armne may then recondensc wlth the aldehyde to regenerate a small quantity of 
imme 7 Subsequent evaporatlon of the solvent gives (-)-tncarbony(rl6-o-amsaldehyde)chrommm(0) 2 

contaanmg some marne mapunty 

orange soluUon of tncafl3onyl- 
('q6-o-arasaldehyde)chrommm(O) 2 

mEt20 % I 

de~nvated 
ak~llna \ 

\ 

\ 
dea~vatcd alumina 
doped wRh 1 eqmvalent 
of L-valmol 

/ 

F.~0% F_.~O M e O H %  

. . . . .  . . . =  

• " ~ ~ yellow . . . .  

..... ~ pale yellow 

, a t  ~ 

lo oolu on 
(-)-mcarbonyl- (+)-mcarbonyl- 

016-o-musaldehydc)chrommm(0) ffl6-o-amsaldehyde)chrormum(0) 
(-)-2 (+)-2 

Figure 2: 
Resoluuon of tncarbonyl(TI6-o-anlsaldehyde)chrormum(0) 2 usmg a L-vahnol doped alumina column 
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The use of two L-valmol doped bands of alumma proved necessary to produce products essentmlly 

homochlral Presumably quanmatwe production of umne 5 does not occur m the top doped band and any 
unreacted (+>2 complex 1s trapped out selectwely by the second band Tlus IS consistent Hrlth the observaaon 
that the second doped band turns pale yellow as the first frachon elutes through, presumably due to formaaon 
of the L-valmol adduct with any remammg complex (+)-2 

Ad&non of excess MeMgI to (+)-mcarbonyl(n6-o-amsaldehyde)chrommm(O) (+)-2 m THF at -78OC 

gave an unmtiate colour change from red to yellow After work up, a yellow sold was isolated m essentially 
quantitative yield. 1H n m r spectroscopy (CgD6) showed only a smgle set of peaks with a benzyhc proton 
doublet of quartets (64 70, Jd 4 OHz, Jq 6 4Hz) and three proton methyl doublet (61.15, J 6 4Hz) The product 

was assigned as a single &astexeolsomer of the I-phenethanol denvauve (-)-9 A molecular ion m/z 288 (M+) m 
the mass spectrum confirmed the ldentlty of the product Repeahng the reaction under smular condmons but 
using MeLl as the carbamon source, smularly gave a yellow sohd m quanhtanve yield However, 1~ n m r 
spectroscopy clearly m&cated a nuxture of products m a ratlo of 94 6 (Scheme 5) The major isomer was 
identical to complex 9 and the minor Isomer was assigned as the eplmer 10 by analogy \xrlth the previous 
literature reports 3~4S 

(+,-; RM = MeMgl 99% 
RM=M& 100% 

(CO)3 

(-)-9 1000 
9 946 

+ 

10 

Scheme 5: Reagents MeMgI, THF. -780C or MeLI, THF, -7goC 

The unambiguous assignment of the relative configurations w&m complex 9 and hence absolute 
configuraaon of complex (-)-9, was achieved by 0-methylaaon of a racermc sample of complex 9 and 
comparison with an authentic sample of racermc complex 11 A THF solution of complex 9 was treated with 
KH and stm-ed Me1 was added and the orange solution turned yellow Work up and chromatography gave, 

after recrystalllsatlon, complex 11 (Scheme 6) The lH n m r spectrum of complex 11 contamed two aromauc 
proton doublets (65.87-5 84 and 5 04-5 Ol), two aromatlc proton mplets (65 51-5 46 and 4 97-4 93), a 
benzyhc proton quartet (84 41, J 6.4Hz) and two three proton methoxy singlets (63 74 and 3.57) Complex 11 
was spectroscopically Identical to an authentic sample of racenuc complex 11, the relanve configura~on wtbm 
which had been confirmed by an X-ray crystal sm~ture analysts 15 

The Qfference in observed stereoselectivmes between the MeMgI and MeLl addmons may anse as a 
result of the nature of the Lewd acldtc species present m solution, Mg2’ is a stronger Lewis acid than Ll+ 
Thus m the case of the Gngnard addmon, the first step 1s presumably coordmaaon of Mg2+ to the carbonyl 
oxygen atom This mcreases the effecave bulk of the group and consequently only conformations wrth tbe 
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coorchnated carbonyl group lying ann to the o-methoxy group and coplanar wnh the rmg wall be appreciably 
populated Thus, a strict exo attack of the nucleophile gtves only a single ¢hastereotsomer Presumably m the 
case of the alkylhthmm, exo adchuon of the carbamon may occur on some non-Lewts acid coorchnated 
aldehyde Whilst the preferred conformation of the free aldehyde is also ann to the o-methoxy group and 
coplanar with the ring (wde supra), there must be a small but slgmficant populauon of the syn conformer 

1, 11 I~ e 

Cr Cr 
(C0)3 9 (C0)3 11 

Scheme 6: Reagents 0 KH, THF, n) MeI, THF 

Slrmlar treatment of complex (+)-2 wnh EtMgI gave three products separable by column 
chromatography The major fracuon, isolated as a yellow sohd was ldenttfied as a smgle diastereolsomer of the 
adchuon product (-)-12 {[C¢]D 21-201 (c 1 m CHC13)} The IH n m r spectrum clearly indicated the presence 

of an ethyl group wnh a two proton muluplet (51 79-1 59) and three proton triplet (81 01, J 7 4Hz) Also 
present were two aromauc proton doublets (85 90-5 88 and 5 06-5 04), two aromaue proton mplets (55 56- 
5 51 and 4 98-4 94) and a methoxy smglet (83 74) 

The remaining two fracuons had IH n m.r spectra consistent wnh startmg material (+)-2 and the 
reduced complex (-)-13 {[¢dD 21 -216 (c 1 m CHC13) } Presumably the latter complex was produced by the 

Gngnard reagent donating a ~-hydnde to the aldehyde funcuon (Scheme 7) The IH n m.r spectrum of (-)-13 
contained a charactensuc two proton benzyhc AB system (54 64 and 4 38, JAB 13 1Hz) and a broad one 

proton hydroxyl smglet (51 96) 

1 S H 
88% ~" 4" 

~ " ~  "~OMe 70 30 Me 

Cr Cr Cr 
(CO)3 (+)-2 (CO)3 (-)-12 (CO)3 (-)-13 

Scheme 7: Reagents 1) EtMgI, THF, -78oc 

Adchuon of PhMgBr to complex (+)-2, m THF soluuon at -78°C, gave on work up a yellow sohd (-)- 
14 { [CX]D24 - 178 (c 1 m CHCI 3) } The IH n m r spectrum contmned a single set of peaks with two downfield 

aromauc proton muluplets charactensuc of a non-complexed nng (87 48-7 44 and 7.40-7 29). A molecular 1on 
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m/z 350 (M+) m the mass spectrum and elemental rmcroanalysls confirmed the identity of (-)-14 as a smgle 
&astereo~some.r of the addmon product (Scheme 8) 

1 

100% 

Scheme 8: Reagents I) PhMgBr, THF, -780C 

The homochmtl complexes (-)-9, (-)-12 and (-)-14 were decomplexed under standard condmons to 
give the free arenes (-)-15 ([a]$0 -59 (c 1 m toluene)], (-)-16 ([a]~ 2O -57 (c 1 m toluene). Lit 6 [C~]D +47 

(c 1 m toluene) for 87% ee oppostte enannomer) and (-)-I7 ([a]~ 20 -34 (c 1 111 CHC13)) respectively 

(Scheme 9) It follows that the absolute configmahon of arenes (-)-15, (-)-16 and (-)-17 IS (S), which in the 
case of (-)-15 and (-)-16 confums the pre~ous assqnments based on Horeau’s metlhod 16 

(co)3 (-)-6) R = Me (-)-(15) R = Me 67% 
(-)-(1 3 R = Et (-)-(l9 R =Et 95% 
(-)-(l Q R = Ph (-)-(17) R = Ph 67% 

Scheme 9: Reagents I) hu, 02, Et20 

Enanuomenc puntles of the free alcohols (-)-15 and (-)-la were checked by lH n m r. spectroscopic 
analysis of ther (R)-a-methoxy-a-(mfluoromethyl)phenylacetate esters [(R)-Mosher’s esters] 17 Authentic 

racermc alcohols 15 and 16, (prepared fmm o-amsaldehyde 1 and the correspondmg alkylhthmm or Gngnard 
reagent), were sumlarly estertfied. to show no kmeac resohmon was occumng on esteficaaon and used as 
standards Alcohols (-)-15 and (-)-16 were enantromencally pure by this method (99 5%) Arene (-)-17 

faled to generate the reqmred ester under smtable cot&tons, but was assumed to be homochual by analogy 
wltb alcohols (-)-15 and (-)-16. 
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Conclusion: 
Homochtral tncarbonyl(136-o-amsaldehyde)chrormum(0) 2 has been generated wa a kmeuc resolultlon 

procedure mvolwng the selecuve hydrolysis of the L-vahnol derived lrmne of the (+)-enanuomer m the presence 
of deacuvated alurmna An X-ray crystal structure analys~s confLrmed the ldenuty of the L-vahnol adduct vath 
complex (+)-2 as the corresponthng mnne and not oxazohdme Complete asymmetric mducuon was achmved 
on adthuon of Gngnard reagents to homoch~ral (+)-2 at -78°C Decomplexauon of the products gave the 
corresponding free alpha substituted benzyl alcohol derivatives, winch were homochtral by IH n m r 
spectroscopic analysis of the (R)-Mosher's ester denvauves 

Experimental: 
All reacuons revolving the preparauon or uUhsanon of tncarbonyl(TI6-arene)chronuum(0) complexes 

were performed under an atmosphere of mtrogen.18 All commercial reagents were punfled according to 
standard techmques 19 THF was d~sulled from sodium benzophenone ketyl under an atmosphere of mtrogen 
D~ethyl ether was peroxide free and chbutyl ether was dried over sochum and thsulled under an atmosphere of 
mtrogen prior to use Hexacarbonylchromlum(0) was steam dlsulled pnor to use Gngnard reagents were 
prepared according to the hterature route 20 and used as chethyl ether soluuons Methylhthmm was used as a 
1 4M or 1 1M soluuon and ethylhthmm as a 1 43M soluuon m chethyl ether Potassmm hydride was obtmned 
as a 35% chaperslon m o11, from which the oll was removed by repeated washings with hght petroleum 
followed by chTmg m vacuo Methyl iodide was dned over 4/~ molecular sieves Column chromatography was 
performed on alun-nna (Grade V Grade 1 deacuvated with 10% v/v water) Melting points were obtained on a 
Kofler hot stage apparatus and are uncorrected Infrared spectra were obtained as soluUons m chchloromethane 
1H n m r spectra were obtained at 200MHz unless otherwise stated Mass spectra were obtained using In Beam 
Electron Impact or Chenncal Iomsauon techmques 

General procedure for prepara#on of ~carbonyl(~6-arene)chrommm(O) complexes - A deoxygenated 
10 1 rmxmre of Bu20 THF, arene and hexacarbonylchromlum(0) was heated at reflux unul the formauon of the 

first trace of green precipitate was observed The cooled soluuon was filtered through cehte and the solvent 
evaporated to g~ve the crude complex 

Trmarbonyl(~6-o-amsaldehyde)chrom~um(O) 2 - Thermolysls of hexacarbonylchromlum(0) (3 88g, 
17 6retool) with o-amsaldehyde (1) (2 00g, 14 7mmol) under standard condluons (55ml solvent, 5h) followed 
by work up and column chromatography (AI203, Et20), gave tncarbonyl(~6-o-anlsaldehyde)chronnum(0) 2 
as a red sohd (164rag, 4%), spectroscopically tdenucal with the htemture, 1 8I-I(CDCI 3, 300MHz) 10 05 (1H, s, 
ArCHO), 6 25-6.23, 5 07-5 05 (2H, 2d, ArH), 5 87-5 82, 5.02-4 98 (2H, 2t, ArH), 3 87 (3H, s, ArOCH3), 
8H(C6D6, 300MHz) 9 90 (IH, s, ArCHO), 5 91-5 88, 3 75-3.73 (2H, 2d, AsH), 4 73-4 61, 3 92-3 88 (2H, 
2t, AsH), 2 79 (3H, s, ArOCH 3) 

2-(o-Amsyl)-l,3-dzoxolane 3 1_ A rmxture of o-amsaldehyde 1 (30.0g, 221retool) and ethane-l,2-dlol 
(15 0g, 242mmol) m benzene (250ml), contmmng a catalync quantity of pTsOH H20 (1 39g, 7 32retool), was 

heated at reflux m a Dean-Stark trap unul water ceased to be evolved (4h) Evaporauon of the solvent followed 
by chsnllanon of the crude oll gave 2-(o-anlsyl)-l,3-choxolane 3 as a clear, eolourless oll (29 0g, 73%), b p 
118-122oc (0 lmmHg), 8H(CDCI3, 300MHz) 7 46-7 43, 6 80-6 77 (2H, 2d, AsH), 7 24-7 19, 6 90-6 77 
(2H, 2t, AsH), 6 07 [IH, s, ArCH(OR)2], 4 03-3 98, 3 91-3 87 (4H, 2m, -OCH2CH20-),  3 73 (3H, s, 
ArOCH 3 ) 
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TrwarbonylD16-2-(o-amsyl)- 1,3 -daoxolane] chrommm(O) 41. Thermolysls of hexacarbonylchrommm( 0 ) 
(5 75g, 26.1mmol) with 2-(o-anlsyl)-l,3-dloxolane 3 (3.92g, 21 8retool) under standard conditions (ll0ml 
solvent, 40h) followed by work up and column chromatography (A120 3, Et20), gave a yellow sohd 
Recrystalhsauon from CH2CI 2 hght petroleum gave the utle compound 4 as yellow blocks (3 86g, 56%), 
8H(CDC13, 300MHz) 5 95-5 92, 5 04-5 02 (2H, 2d, ArH), 5 92 [1H, s, ArCH(OR)2], 5.59-5 55, 4 90-4 86 
(2H, 2t, ArH), 4 20-4 03 (4H, m, -OCH2CH20-), 3 80 (3H, s, ArOCH3), m/z 316 (M +) 

Hydrolysis of trwarbonyl[~6-2-(o-amsyl)-l,3-dzoxolane]chromzum(O) 41 -Tncarbonyl['q6-2-( o- 
anlsyl)-1,3-choxolane]chromium(0) 4 (2 00g, 6 33mmol) was ¢hssolved m a 1" 1 nuxture of THF water (30ml) 
and p-TsOH H20  (241rag, 1 27mmol) added. The soluuon was stu'red (4 5h) and slowly turned red The 
mixture was concentrated and extracted with Et20 (2 x 30ml). The orgamc extracts were combined, dried 
(MgSO4) and evaporated to a red sohd Recrystalhsauon from CH2CI 2 hght petroleum gave mcarbonyl016-o - 

amsaldehyde)chrommm(0) 2 as large red needles (1 57g, 91%), ldenufied by comparison with an authentic 

sample 
L-Valmol A suspension of L-vahne (25 0g, 214retool) m THF (250ml) was slowly added to a cooled 

(0°C), surfed suspension of LIA1H 4 (20 0g, 526mmol) m THF (250ml) The mixture was heated at reflux 

(17h), cooled (0oc) and water added dropvase to quench NaOH soluuon (5%, 40ml) was added and the 
mixture filtered through cehte, washing with copious quanuues of CH2CI 2 The filtrate was evaporated to a 
clear oll Dlstfllauon gave L-vahnol as a low melting point white sohd (18.6g, 84%), 8H(CDCI 3, 300MHz) 
3 53, 3 22 (2H, ABX system, JAB 9 7Hz, JAX 7 6Hz, JBX 10 4Hz, RCH2OH), 2 50-2 44 (4H, m, hr, 
RCH2OH , RNH2, RR1CHNH2), 1 50 [IH, In, RCH(CH3)2], 0 83, 0 82 [6H, 2d, Jl 6 8Hz, J2 6 8Hz, 

RCH(CH3)2]. 
K~nettc resolutton of trwarbonyl(~6-o-amsaldehyde)chrom*um(O) 2. - L-Vahnol (379mg, 3 68mmol) 

was added to a Et20 (10ml) soluuon of trlcarbonyl(TI6-o-anlsaldehyde)chromlum(0) 2 (1 00g, 3 68mmol) and 
the rmxture sm'red (4 5h), the lmual red solution turning orange Column chromatography (A1203) of the crude 
soluuon vathout evaporauon of the solvent, gave two fracuons The first fracuon (Et20) was evaporated to a 
red sohd and the second fraction (MeOH CH2CI 2 1 10) to an orange oll Both products were separately 

dissolved m THF (8ml) Water (2ml) was added followed by c HCI (5 drops) and the darkened solutzons 
stmed unul they turned crimson (30mln) Evaporation of the solvent followed by f'dtrauon of a Et20 (10ml) 

solulaon through a plug of alurmna gave both products as red sohds The first fraction was ldenufied as (-)- 
trlcarbonyl(TI6-o-anlsaldehyde)chrommm(0) (-)-2 (460rag, 46%) by comparison with an authentic racenuc 
sample, [(Z]D23 -1015 (c 0 06 in CHCI 3) Lit I [a]D -1020 (c 0 09 in CHC13) The second fraction was 
ldent~ed as (+)-mcarbonyl(TI6-o-amsaldehyde)chrormum(0) (+)-2 (380rag, 38%), also by comparison with an 
authentic racenuc sample, [¢¢]D 23 +1016 (e 0 06 m CHCI3) Lit I [0~] D +1015 (c 0 06 m CHCI3) 

L-Vahnol derzved tmme of ( + )-trwarbonyiO16-o-amsaldehyde)chrormum(O) (+)-2, complex 5. - ( + )- 
Tlacarbonyl(~6-o-amsaldehyde)chronuum(0) (+)-2 (250rag, 0 92mmol) was ¢hssolved m Et20 (12ml) and L- 

valmol (95rag, 0 92mmol) added After surrmg (4 5h) a portion of the soluuon was evaporated to give an 
orange od, 8H(C6D 6) 8 34 (1H, s, ArCH=N-R), 6 34-6 31, 3 95-3.93 (2H, 2d, ArH), 4 76-4 71, 4 11-4 06 
(2H, 2t, ArH), 3 67-3.61, 3 56-3 53 (2H, 2m, br, RCH2OH), 2 92 (3H, s, ArOCH3), 2 78-2 72 (IH, m, 
RRICHN=CHAr), 1.87-1 76 [IH, m, RCH(CH3)2], 1.06 (IH, s, br, RCH2OH), 0 97, 0 86 [6H, 2d, Jl 
6 8Hz, J2 6.8Hz, RCH(CH3)2] The remainder of the soluuon was evaporated to an orange sohd and 
recrystalhsed from Et20 hght petroleum to give the L-vahnol derived lrmne of (+)-tncarbonyl('q6-o - 
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amsaldehyde)chromaum(0) (+)-2, complex 5, as orange blocks (295mg, 90%), m p 96.97°C, [a]D21 +512 (c 
0 204 m CHCI3), (Found C, 54 I, H, 5.6, N, 3.9 CI6HI9CrNO5 requires C, 53.8, H, 5.4, N, 3.9%), Umax 
1970, 1891br (-CO), 1633 (CfN), 1014 (C-O-C) cm -I, m/z 325 (M+-32) Treatment of a THF (5ml) solution 
of xmlne 5 (200rag, 0 56retool) wlth water (2ml) and c.HCI (5 drops) wlth stlrnng (30tmn), gave, on 
evaporatlon of the solvent, followed by filtration of a Et20 (10ml) solutlon through a plug of alumina, starung 
material (+)-2 as a red sohd (145mg, 95%), tdenufied by comparison with an authentic sample, [Ct]D 21 +1017 
(c 0 06 m CHCI3). 

X-Ray crystal structure of the L-vahnol derzved ~rmne of (+)-tmcarbonyl(rl6-o- 

amsaldehyde)chrommm(O) (+)-2, complex 5 - Cell parameters and reflecuon mtenslues were measured using 
grapbate monochromated Cu-K a radlallon on an Entaf-Nomus CAD4-F 4-circle dfffracton~ter operating m the 

o/20 scan mode The scan range (co) was calculated from [1.00 + 0 14tan0] o, and the scan speed vaned from 
1 7 to 6 7O/mm depenchng upon the intensity. Reflections were measured m the range 0 < 0 < 60 ° Four 

standard reflections measured every hour were used to scale the data and correct for crystal decomposltton The 
data were corrected for Lorentz-polansauon and absorpl~on effects 21 and eqmvalent reflocuons were merged to 
give 3983 umque reflec~ons of which 2220 were considered to be observed [I > 3a(1)] and used m the 

structure analys~s Scattering factors were taken from Internauonal Tables 22 
Crystal Data C16H19CrNO 5 M = 357 33 orthorhomblc, space group P212121 (estabhshed from 

systematic absences), a 12 743, b 15 673, c 17 383/[ U 3471 8A3, Z 8, Dcalc 1 37 Mgm -3, ~t(Cu-Kc0 57 08 

cm -1 The structure was solved by dn'ect methods using the SHELXS-8623 programme and electron density 
fourier synthesis Final full-mamx least-squares refinement included parameters for posmonal coor&nates, 
amsotroplc temperature factors (non-hydrogen atoms), an overall scale factor and an extmcuon parameter 24 
Hydrogen atoms were included m calculated posmons and were allowed to ride on their respecuve carbon 
atoms The refinement was tenmnated when all shifts were less than 0 001¢~ with R 0 049 (R w 0 055) The 
weight for each reflection was calculated from the Chebyshev series w = [7 768t0(X) -3 010tl(X) + 

4 269t2(X)] where X = F0/Fma x 25 Final chfference electron-density Fourier synthesis revealed no slgn~cant 

features and a dctatled analysis fmled to reveal any systemauc errors All calculauons were performed using the 
CRYSTALS package 26 on the Chemical Crystallography laboratory VAX 11/'/50 computer 

L-Vahnol derwed ~mme of (-)-trtcarbonyi(~6-o-antsaldehyde)chromtum(O) (-)-2, complex 7 (-)- 
Tricarbonyl(T16-o-anlsaldehyde)chrormum(0) (-)-2 (160rag, 0 59retool) was chssolved m Et20 (10ml) and L- 

valmol (6ling, 0 59retool) added Excess 4A molecular sieves (10g) were added to the soluuon and the rmxture 
gently sttrred (17h) After filtrauon through cehte, the soluuon was evaporated to give the L-valmol derived 
mune of (-)-mcarbonyl(TI6-o-anlsaldehyde)chrommm(0) (-)-2, complex 7 as an orange od (190rag, 90%), 
~max 1966, 1888br (-CO), 1631 (C=N), cm -1 8H(C6D6) 8 28 (H-I, s, ArCH=NR), 616-6 22, 4 06-4 02 
(2H, 2d, ArH), 4 75-4.69, 4 17-4 11 (2H, 2t, ArH), 3 69-3 58 (2H, m, RCH2OH), 2 96 (3H, s, ArOCH3), 
2 82-2 74 (1H, m, RR1CHN=CHAr), 1 87-1 72 [1H, m, RCH(CH3)2], 0 80, 0 77 [6H, 2d, J1 6 6Hz, J2 

6 6Hz, RCH(CH3)2], m/z 358 (M++I) 
Kmeuc resolutwn of trwarbonyl(Vl6-o-amsaldehyde)chrormum(O) 2 vza an L-vahnol doped alumzna 

column - A slurry of L-valmol (400rag, 3 88retool), deacuvated almmna (40g) and Et20 (15ml) was 

evaporated to gave a free-flowing white powder A chromatography column was half packed with alumina 
(120g) m Et20 and half the doped alurmna (20g) added After further packang with alumina (120g), the 

remaining doped alumina was added to the top of the column A solutzon of tricarbonyl(vl6-o - 
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amsaldehyde)chrommm(O) 2 (SOOmg, 1.84mmol) m Et20 (lOml) was adsorbed onto the top of the column and 

allowed to stand (1Omm) Eluaon wnh Et20 gave the fit fraction as a red ozl. The re malnmg two bands were 
eluted (MeOH Et20 1 5) and evaporated to gve the second fraction as an orange 01 Both products were 

separately &ssolved 111 TI-F (8ml) Water (2ml) was added followed by c HCl(15 drops) and the darkened 
solutions stured unti they turned cnmson (lh) Evaporation of the solvent followed by filtraaon of a Et20 

(Khnl) solution through a plug of alumma gave both products as red sohds The first fracuon was tdentied as 
(-)-mcarbonyl(q6-o-amsaldehyde)chromnun(O) (-)-2 (212mg, 42%), by comparison with an authenuc sample, 
[a]~25 -1006 (c 0063 m CHC13) The second fraction was Identified as (+)-trtcarbonyl(q6-o- 
amsaldehyde)chrommm(O) (+)-2 (171mg. 34%), also by comparison with an authennc sample, [a]~~~ +1020 
(c 0 06 m CHC13) 

General procedure for a&non of nucleophdes m substuuted mcarborryl(rp-benzaIdehyde)chromlum(0) 

complexes - A Et20 soluuon of the nucleophlle was added dropwise to a cooled (-78’C) THF solunon of the 

complex and the mtxture stmed (-78“C, lh) Sufficient MeOH was slowly added to quench and the rmxture 

wanned (2O’C) and evaporated to gave a residue contanung the crude product 
Tr~carbonyl(q6-o-methoxy-l-phenethanol)chromru(O) 9 3 Method 1. (+)-Tncarbonyl(q6-o- 

amsaldehyde)chrommm(O) (+)-2 (96Omg, 3 53mmol) m THF (2Oml) was treated with MeMgI (4 OM, 177ml, 
7 08mmol) under standard condtttons Work up and column chromatography (Al2O3, Et20) gave (SS)- 
mcarbonyl(q6-o-methoxy-l-phenethanol)chmmuun(O) (-)-9 as a yellow sohd (l.Olg, 99%). umax 3590 (-OH), 
2860 (OCH3), 1960, 1878br (-CO), 1021 (C-O-C) cm-l SH(CgD6) 5 55-5 52, 3 95-3 91 (2H, 2d. ArH), 
4 70 [lH, d of q, Jd 4 OHz, Jq 6 4H2, ArCH(OH)CH3], 4.59-4 51, 4 08-4 02 (2H, 2t. ArH), 2 83 (3H, s, 
ArOCHs), 149 [lH, d, J 3 8Hz. ArCH(OH)CH3], 1 15 [3H, d, J 6 4Hz, ArCH(OH)CH3], m/z 288 (I@) 

Method 2, Racerrnc mcarbonyl(q6-o-amsaldehyde)chrommm(O) 2 (5OOmg, 1 84mmol) III THF (1Oml) was 

treated with MeLt (1 40M. 2 63m1, 3 68mmol) under standard condtuons Work up and column 
chromatography (Al2O3, Et20) gave a 94 6 rmxtmz of (RR.SS)- and (RS,SR)-mcarbonyl(q6-o-methoxy-l- 

phenethanol)chrommm(O) complexes 9 and 10 respectively (53Omg. lOO%), the maJor product 9 being 
identified by comparison with an authentic sample, 6H(CgD6) 10 5 41-5 38,4 25-4 22 (2H, 2d, ArH), 4 50- 

4 45, 4 41-4 37 (2H. 2t, ArH). 146 [lH, s. ArCH(OH)CH3], 0 94 [3H, d, J 6 4Hz, ArCH(OH)CH31 
Recrystalhsanon of the rmxture from CH2Cl2:hght petroleum gave complex 9 as yellow needles 

(RR,SS)-Trtcarbonyl(q6-o-methoxy-I-phenethyl methyl ether)chromum(O) 11 - (RR,SS)- 
Tncarbonyl(q6-o-methoxy-1-phenethanol)chrommm(O) 9 (325mg, 1 lfmmol) was Qssolved 111 THF (3ml) and 

added to a suspension of KH (79mg, 19 97mmol) in THF (3ml) and the rmxture stmed (lo mm) Me1 (642mg, 
4 52mmol) was added and the orange soluhon huned yellow After further shmng (3Omm), MeOH (lrnl) was 
added and the solvent evaporated to @ve a yellow sohd Column chromatography and recrystalhsatlon from 
CH2C12’hght petroleum gave the title complex 11 as yellow cubic crystals (315mg. 92%), ldenttfied by 
comparison wtth an authennc sample, l5 aH(CDCl3) 5 87-5 84, 5 04-5 01 (2H, 26, ArH), 5 51-5 46, 4 97- 

4 93 (2H, 2t. ArH), 4 41 [lH. q, J 6 4Hz, ArCH(OCH3)CH31, 3 74 (3H. s, ArOCH3). 3 57 [3H, s, 
ArCH(OCH3)CH3], 1.37 [3H, d, J 6 4Hz, ArCH(OCH3)CH3] 

(SS)-Trrcarbonyl[fl6-l-(o-anrsyl)propanol]chromwm(O) (-)-12 - (+)-(o-Amsaldehyde)chrommm(O) 

(+)-2 (3OOmg, 1 Khnmol) m THF @ml) was treated wth EtMgI (0.79M. 2 53ml, 2 C@mmol) under standard 
condlhons Column chromatography (Al203, Et20) gave three fracuons The first fracnon was evaporated to 
@ve (SS)-mcarbonyl(q6-1-(o-amsyl)pmpanol)chrommm(O) (-)-12 as a yellow sold (205mg, 62%), [a]~21 
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-201 (c 1 17 m CHCI3), 8H(CDCI3) 5.90-5 88, 5.06-5 04 (2H, 2d, ArH), 5 56-5 51, 4 98-4 94 (2H, 2t, 
ArH), 4 80 [LH, s, br, ArCH(OH)R], 3 74 (3H, s, ArOCH3), 1 80 [IH, s, br, ArCH(OH)R], 1 79-1 59 (2H, 
m, RCH2CH3), 1 01 (3H, t, J 7.4Hz, RCH2CH3) The second fraction was evaporated to give (+)- 
mcarbonyl(rl6-o-anlsaldehyde)chrotmum(0) (+)-2 (36mg, 12%) idennfied by comparison with an anthenuc 
sample The thwd fractmn was evaporated to give (-)-tncarbonyl(rl6-o-methoxybenzylalcohol)chrormum(0) (-)- 
13 as a yellow sohd (78rag, 26%), [Ct]D21 -216 (c 1 03 m CHCI3); 8H(CDCI3) 5 78-5 76, 5 09-5 07 (2H, 
2d, ArH), 5 55-5 51, 4 95-4 91 (2H, 2t, ArH), 4 64, 4.38 (2H, AB system, JAB 13 1Hz, ArCH2OH), 3 78 
(3H, s, ArOCH3), 1 96 (IH, s, br, ArC'H2OH) 

(SS)-Trwarbonyl(r~-ct-phenyl-2-methoxybenzyl alcohol)chronuum(O) (-)- 14 3 _ ( +)_Tncarbonyl(rl6_ 
o-amsaldehyde)chrormum(0) (+)-2 (470rag, 1 73mmol) in THF (10ml) was treated with PhMgBr (0 78M, 
6 65ml, 5 19mmol) under standard condltaons Work up and column chromatography (A1203, Et20 ) gave 
(SS)-tncarbonyl(rl6-tz-phenyl-2-methoxybenzyl alcohol)chrommm(0) (-)-14 as a yellow sohd (605rag, 
100%), m p 113-114o(2, [Ct]D2A -178 (c 1 46 m CHCI3), (Found C, 58 5, H, 4 2 C17H14CrO 5 reqmres C, 
58 3, H, 4 0%), ~max 1970, 1888br (-CO), 1608 (arene nng) cm -1, 8H(CDCI3) 7 48-7 44 (2H, m, ArH), 

7 40-7 29 (3H, m, ArH), 6 06-6 02, 5 05-5 02 (2H, 2d, ArH), 5 96 [s, IH, ArCH(OH)Arl], 5 58-5 50, 
4 99-4 92 (2H, 2t, ArH), 3 77 (3H, s, ArOCH3), 2 19 [1H, d, J 2 3Hz, ArCH(OH)Arl], m/z 350 (M +) 

General procedure for decomplexanon of mcarbonyl(~6-arene)chrom~um(O) complexes - A Et20 

soluuon of the complex was stood mat r  and sunlight untd a colourless soluuon with a green or brown 
prec~pltate resulted FflwaUon through cehte followed by removal of the solvent by ¢hsullauon or evaporatmn, 
gave the arene 

(S)-o-Methoxy-l-phenethanol (-)-15. - (SS)-Tncarbonyl('q6-o-methoxy-l-phenethanol)chronuum(0) 
(-)-9 (191mg, 0 66retool) was dissolved m Et20 (100ml) and allowed to decomplex under standard conchuons 
(48h) Work up and chsullauon gave the utle componnd (-)-15 as a clear, colourless off (67rag, 67%), [¢¢]D 20 
-59 (c 1 18 m toluene), 5H(CDCI3) 7 38-7 34, 6 93-6 89 (2H, 2d, ArH), 7 32-7 23, 7 02-6 94 (2H, 2t, 
ArH), 5 14-5 06 [IH, m, ArCH(OH)CH3], 3 88 (3H, s, ArOCH3), 2 70 [IH, s, br, ArCH(OH)CH3], 1 53 
[3H, d, J 6 5Hz, ArCH(OH)CH 3] 

(S)-l-(o-Amsyl)propanol (-)-16 - (SS)-Tncarbonyl[TI6-1-(o-anlsyl)propanol]chrormum(0) (-)-12 
(110rag, 0 36retool) was chssolved m Et20 (100ml) and allowed to decomplex under standard conchuons (48h) 
Work up and dlsullauon gave the utle compound (-)-16 as a clear, colourless oll (57rag, 95%), [¢¢]D 20 -57 (c 
1 02 in toluene) Lit 6 [~]D +47 (c 1 m toluene) for 87% ee opposite enanuomer; 5H(CDC13, 300MHz) 7 31- 

7 28, 6 90-6 87 (2H, 2d, ArH), 7 27-7 21, 6 98-6 93 (2H, 2t, ArH), 4 79 [H-I, t, J 6 6Hz, ArCH(OH)R], 
3 85 (3H, s, ArOCH3), 2 53 [H-I, s, br, ArCH(OH)R], 1 87-1 78 (2H, m, RCH2CH3), 0 96 (3H, t, J 7 4Hz, 

RCH2CH3) 
(S)-¢~-Phenyl-2-methoxybenzyl alcohol (-)-17- (SS)-Tncarbonyl(Vl6-¢-phenyl-2-methoxybenzyl 

alcohol)chrowaum(0) (-)-14 (297mg, 0 85mmol) was dissolved m Et20 (100ml) and allowed to decomplex 

under standard condmons (72h) Work up and ¢hsullauon gave the utle compound (-)-17 as a clear, colourless 
oll (122rag, 67%), [cdD 20 -34 (c 1 2 m CHCI3), 8H(CDCI 3) 7 49-7 23 (7H, m, ArH), 7 00-6 89 (2H, m, 
ArH), 608 [IH, s, ArCH(OH)Arl], 3 83 (3H, s, ArOCH3), 3 74 (lI-I, s, br, ROH), m/z 197 (M+-17) 

(R,S)-o-Methoxy-l-phenethanol 15 -o-Amsaldehyde 1 (2 00g, 14 7retool) m THF (20ml) was 
treated with MeLI (1 10M, 18 7ml, 20 6mmol) under standard conchuons Work up gave a brown oll Water 
(100ml) was added and the aqueous nuxmre extracted wlth Et20 (3 x 100ml) The orgamc extracts were 
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combmed, tied (MgS04) and evaporated to a clear 011 Distlllauon gave the title compound 15 as a clear, 

colourless ofi (18Og, 8 l%), ldentied by comparison ~rlth an authentic sample, b p. 72-76°C (0 lmmHg) 
(R,S)-I-(o-AmsyZ)propanoZ 16 - o-Amsaldehyde 1(2 OOg. 14 7mmol) m THF (20ml) was treated 

with EtLi (143M, 14 4ml, 20 6mmol) under standard conditions Work up gave a yellow 011 Water (1OOml) 
was added and the aqueous nurture extracted ~rlth Et20 (3 x 1OOml) The orgamc extracts were combmed, 
dned (MgS04) and evaporated to a clear 011 Dlstdlaaon gave the title compound 16 as a clear, colourless 011 

(1 83g, 75%), ldentied by comparison with an authentic sample, b p 78-80°C (0 1mmHg) 
General procedure for preparatwn of (R)-a-tnethoxy-a-(tr@oromethyl)phenylacetate esters (Masher’s 

esters) 1 7 - A sample of homochlral or racenuc alcohol (0 15mmol) was dissolved m CH2C12 (0 25ml) 

contammg 4-dlmethylammopyndme (1 crystal) and pyndme (6 drops), and (R)-a-methoxy-a- 
(mfluoromethyl)phenylacetyl chlonde (155M in CH2cI2,O. 17ml, 0 26mmol) added The solunon was stmed 
(24h) and aqueous H2SO4 (lM, 2ml) added The rmxture was extracted wth Et20 (3 x 2ml) and the organic 
extracts comhned, dned (MgS04) and evaporated to gve an ml A CDC13 (0 5ml) solution of the ester was 

filtered through a short plug of silica poor to 1~ n m r spectroscopy 
(R)-a-Methoxy-a-(trrjluoromethyi)phenylacetate esters of o-methoxy-l-phenethanol 15 and I-(0- 

anuyl)propanoll6 - The (R)-a-Methoxy-a-(tnfluoromethyl)phenylacetate esters of racermc and homochlral 

o-methoxy-1-phenethanol 15 and I-(o-amsyl)propanol 16 were prepared under standard condlhons The tH 
n m r chermcal shifts used to check Qastereolsomenc excesses of the esters, and hence enannomenc excesses 

of the free alcohols, are presented below m Table 3 

Table 3: 1H n m r chermcal shifts of the (R)-Masher’s esters of (S)-o-methoxy-1-phenethanol (-)-15 
and (S)-l-(o-amsyl)propanol (-)-16 

1~ n m r chermcal sluft 
(R)-a-methoxy-u-(mfluoro- Rm3 Rm3 
methyl)phenylacetate ester (RR) rat10 (SRI (RR) lWl0 (SW 

(R,S)-o-methoxy-1-phenethanol (15) 63 86, s 50 50 63 83, s 6156, d 5050 81 61, d 
(S)-o-methoxy-1-phenethanol (-)-(15) -- 0 100 6383, s -- 0.100 61 61, d 
(R,S)-1-(o-amsyl)propanol (16) 63 86, s 50 50 63 84, s 8086,t 5050 6096,t 
(s)-l-(o-amsyl)propanol (-)-(16) -- 0 100 63 85. s -- 0100 sO98,t 
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