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Abstract: Tncarbonyl(n6—o-musaldehyde)chrommm(0) has been kinetically resolved via
the selective hydrolysis of one of the L-valinol derived imine diastereoisomers in the
presence of deactivated alumma An X-ray crystal structure analysis on the adduct formed
between L-valinol and homochiral (+)-tncarbonyl(116-0-amsaldehyde)chrommm(O)
unambiguously established the presence of the corresponding imine and not oxazolidine and
confirmed the absolute configuration of the aldehyde complex Addition of Grignard
reagents to homochiral tricarbonyl(n6-0-amisaldehyde)chromium(0) occurs completely
stereoselectively to give, following decomplexation, homochiral alpha substituted o-
methoxybenzyl alcohols

Introduction:

There have been several reported routes to optically active ortho substituted tricarbonyl(n6-
benzaldehyde)chromium(0) complexes utilising, for example, a classical separation of the diastereoisomeric
semioxamazones derived from (S)-S-(1-phq.-,nethyl)semloxamazuie1 or a kinetic resolution via selective
reduction of one aldehyde enantiomer with Baker's yeast.2 However, the first method mvolves the preparation
and use of an expensive chiral auxiliary, whilst the second method fails to produce homochiral matenal

The asymmetric synthesis of alpha substituted benzyl alcohols via the stereoselective addition of
nucleophiles to ortho substituted tricarbonyl(n 6_benzaldehyde)chromium(0) or tricarbonyl(n6-
acetophenone)chromum(0) complexes, followed by decomplexation of the products has been well
documented 3:4:3 Another approach has been the asymmetnic addition of dialkylzinc reagents to benzaldehyde
or ortho substituted benzaldehydes under homochiral alkaloid® or amino alcohol” catalysss, to give the
corresponding substituted benzyl alcohol denivatives in moderate to good enantiomeric excesses.

We wished to investigate quick and convenient routes to homochural ortho substituted mcarbonyl(nﬁ-
benzaldehyde)chrormum(0) complexes and to further improve the stereoselectivity of addition of nucleophules to
these complexes Some of the results shown below have been previously communicated.8
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Results and Discussion:

In general, arenes possessing an aldehyde function cannot be complexed directly 1n good yield An attempt to
complex o-anisaldehyde 1 under standard conditions and thus avoid two steps of the hiterature preparation of
tricarbonyl ('q6-0-amsaldehydc)chromlum(O) 2, gave a green solution Work up gave the required
tricarbonylchromium(0) complex 2 1 very low yeld, as a red sohid (Scheme 1) The IH nmr spectrum of
complex 2 contained an aldehyde proton singlet (810 05), two aromatic proton doublets (86.25-6 23 and 5 07-
5 05) and two aromatic proton triplets (85 87-5 82 and 5 02-4 98) characteristic of four contiguous protons

The spectroscopic data of complex 2 were 1dentical with those 1n the literature 1
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Scheme 1: Reagents 1) Cr(CO)g, BuyO, THF, A.

Repetition of the hiterature method overcame the low yield 1 o-Anisaldehyde 1 was treated with ethane-
1,2-di0l and a catalytic quantity of p-TsOH, and refluxed with benzene 1n a Dean-Stark trap (4h) Work up and
distillation gave the corresponding acetal 3 1n good yield The JHnmr spectrum of acetal 3 contamned two
multiplets (64 03-3 98 and 3 91-3 87) charactenistic of the dioxolane ning protons Complexation of the
protected aldehyde 3 under standard conditions gave the corresponding tricarbonylchromium(0) complex 4,
agamn i good yield The IH n.mr spectrum of complex 4 contained two aromatic proton doublets (85 95-5 92
and 5 04-5 02) and two aromatic proton triplets (85 59-5 55 and 4 90-4 86) The dioxolane ring protons
appeared shifted downfield somewhat (34 20-4.03) A molecular 10n m/z 316 (M*) 1n the mass spectrum
confirmed the 1dentity of the product. Treatment of complex 4 with p-TsOH 1n aqueous THF gave, after stirring
(4 5h) and work-up, large red needles of the required racemic complex 2 1n excellent yield, spectroscopically

1dentical to the sample previously prepared (Scheme 2)
Treatment of a red Et70 solution of racemc tricarbony(n 6-0-amisaldehyde)chromium(0) 2 with one

equivalent of L-valinol, (prepared from L-valine by LiAlH4 reduction 1n THF), gave an orange solution

Absorption of this solution onto a column of deactivated alumina (Grade V) followed by slow elution with EtyO
and then CH)Clp-MeOH, gave a red and a yellow band The first fracuon (Etp0) gave a red solid on
evaporation of the solvent. The yellow second fraction (CH2Cly'MeOH 10 1) was evaporated to a red o1l Both
fractions were bniefly stirred 1n acidic, aqueous THF, the colour imtially darkeming and slowly turning crimson

Work-up gave both products as red sohids The Hnmr spectra of the compounds were 1dentical with that of
racemic starting material. The optical rotation of the first fraction clearly indicated the (-)-enantiomer (-)-2
{[a]p23 -1015 (c 006 1n CHCl3), Lat! [a]p -1020 (c 0 09 1n CHCl3)}, whilst that of the second fraction
indicated the (+)-enantiomer (+)-2 {[a]p23 +1016 (c 006 1n CHCIl3) Lat {a]p +1015 (C 0 06 1n CHCl3))

The production of homochural tncarbonyl(n6-o-amsaldehyde)chrouuum(0) 2 confirms that the sample of L-
valinol used was also homochiral and thus the reduction of L-valine with L1AlH4 proceeds with no racemisation

at the a-centre This 1s 1n contrast to the reduction of L-valine esters to L-valinol, which under stmilar
conditions gives partially racemised product.9
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Scheme 2:

Reagents 1) HOCH;CH20H,p-TsOH, CgHg, A, n) Cr(CO)g, BuzO, THF, A, m) H30%, THF

Treatment of an ether solution of complex (+)-2 with one equivalent of L-valinol gave a colour change from red
to orange The IH n.m.r spectrum of an aliquot of the solution, contained only one set of peaks consistent with
exther the 1mne 5 or oxazolidine 6 The main features of the IH n m.r. spectrum (CgDg) were a benzyhic proton
singlet (58.34), two aromatic proton doublets (56.34-6 31 and 3 95-3.93) and two aromatic proton triplets
(84 76-4 71 and 4 11-4 06). The orange colour of the product initially suggested the formation of the 1mine 5
Tricarbonyl(n6-arene)chromium(0) complexes, such as complex §, possessing double bonds 1n a side-chain
conjugated with the ring are generally orange to red, whilst nonconjugated complexes such as the oxazolidine 6
are generally yellow 1n colour

o)y s
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Evaporation of the remainder of the solution and crystalhsation of the residue from EtyO:light petroleum
gave large orange blocks. The soluuion infrared spectrum of the complex (CH2Cl2) contained an absorption at
1633cm-! characteristic of a C=N stretch Ths clearly indicated, in conjunction with the IH n.m.r spectoscopic
data, which showed only a single compound, that the complex was the imine § and not oxazohdine 6 A single
crystal X-ray structure analysis unambiguously confirmed the product as the imine 5, Figure 1. Final atomic
coordinates and selected torsional angles are presented in Tables 1 and 2 below * Note the coplanar
arrangement of the C=N bond, aromatic ring and methoxy substituent

Figure 1: a) X-Ray crystal structure analysis of § the L-valinol denived 1mine of (+)-tncarbonyl(116-o-
amsaldehyde)chromum(0) (+)-2 with crystallographic numbering, b) Systematic numbening scheme.

Since the absolute configuration of the L-valinol 1s known, (as 1t 1s derived from L-valine),!0 the X-ray
crystal structure analysis clearly establishes the absolute configuranion of the tricarbonyl(n6-arene)chromium(0)
fragment of 5 to be ($)!1 and thus the absolute configuration of complex (+)-2 must also be (8), as shown
below

@ od
/ OMe / CHO

Cr Cr
CO)»  (+)2 CO)x ()2

* Thermal parameters and bond lengths and angles are available on request from the Cambndge
Crystallographic Data Centre
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Table 1: Fractional atomic coordinates (x104) for complex (+)-5 with estimated standard deviations
parentheses (The asymmetric unit consists of two crystatlographically independent molecules each of which
possess essentially the same conformation but 1n a different crystal environment)

Atom x/a y/b 2/c U(xso)
Cr(1) 1602 6(5) 9641 5(7) 1305 1(6) 384
Cr(2) 1878 0(9) 3786 1(8) 9511.1(7) 424
C(1) 728(8) 8805(6) 939(5) 565
C(@) 685(6) 10466(6) 950(5) 508
C@3) 884(7) 9618(7) 2240(5) 681
C(4) 2965(5) 10508(4) 14734) 314
C(5) 3059(€) 9304(4) 1949(4) 426
C(6) 3062(7) 8963(4) 1652(5) 466
o)) 2856(7) 8848(5) 863(5) 528
C(8) 2776(6) 9542(4) 367(4) 397
9 2857(5) 10363(5) 646(4) 361
CcQo) 2630(9) 10977(5) -595(4) 582
C(11) 2938(6) 11383(4) 1766(4) 360
C(12) 2991(8) 12461(4) 2690(5) 477
C(13) 3920(9) 12714(6) 3199(5) 595
C(14) 1925(9) 12600(5) 3083(5) 586
C(15) 1764(11) 12002(7) 3773(6) 858
C(16) 1031(9) 12530(9) 2521(7) 987
can 2849(6) 3493(6) 10286(5) 539
C(18) 2735(7) 3250(5) 8832(5) 587
C(19) 2621(6) 4753(5) 9350(5) 510
C(20) 496(6) 4126(5) 8805(4) 382
C(21) 541(6) 3220(5) 8886(5) 443
C(22) 565(7) 2858(6) 9624(6) 595
C(23) 586(8) 3399(8) 10270(5) 603
C(24) 529(7) 4277(6) 10210(4) 505
C(25) 460(5) 4654(6) 9462(4) 444
C26) 465(9) 6074(7) 9982(5) 700
cD 582(5) 4541(5) 8034(4) 386
C(28) 779(7) 4590(6) 6704(4) 488
C(29 -6(8) 4339(6) 6102(4) 603
C(30) 1907(8) 4443(5) 6439(5) 603
C@31) 2178(9) 3501(6) 6349(6) 822
C(32) 2685(8) 4855(7) 6980(6) 839
o) 231 8237 675 776
0(2) 147 10990 698 767
03) 486 9637 2833 805
04) 2779 11092 223 405
0o(5) 4899(6) 12647(4) 2821(4) 674
0(6) 3454 3312 10751 535
o7 3275 2881 8392 883
0(8) 3075 5381 9246 708
09) 389 5498 9356 459
o(10) -1064(5) 4515(4) 6326(3) 554
N(@) 3118 11566 2463 320
N(2) 560 4096 7408 378

Table 2: Selected torsional angles for complex (+)-5 1n degrees

C(8) - C(9) - O(4) - C(10) -2
N(1) - C(11) - C(4) - C(5) 8
C(12) - N(1) - C(11) - C(4) -176
0O(5) - C(13) - C(12) - C(14) -176

O(5) - C(13) - C(12) - N(1) 61
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Treatment of complex (-)-2 with one equivalent of L-valinol gave a pale orange solution An aliquot of
the solution was evaporated to an orange o1l and shown to contain only one compound, either the mmine 7 or
oxazolidine 8, by IH n m.r spectroscopy The main features of the [Hnmr spectrum (CgDg) were a benzylic
proton singlet (88.28), two aromatic proton doublets (86 26-6 22 and 4 06-4 02) and two aromatic proton
triplets (34 75-4 69 and 4 17-4 11) Recrystallisation of the product from EtyO hexane failed, but the solution
infrared spectrum (CHpClp) of the product contained an absorption at 1631cm] characteristic of an 1mine
Consequently, simce the JHnmr spectrum demonstrated only a single compound 1n solution and the nfrared
spectrum contained an 1mine absorption peak 1t follows that the product can again be 1dentified as the 1mine 7
and not oxazohdine 8

The presence of only imine products and no oxazolidines 1n the above reactions 1s consistent with a
literature report on the effect of arene substtuents on the position of the ring-chain tautomerism of these
compounds 12 Placing electron-donanng substituents on the ring of the mcarbony](‘r\6-arene)chrormum(0)
complex will favour the 1mine over oxazohdine, whilst the reverse 1s true for electron-withdrawing substituents
Thus, 1n the case of an arene possessing an o-methoxy group, the presence of only the imine tautomer 1s
consistent with the above trend

The exclusive production of a single diastereoisomenc compound upon treatment of resolved (+)-2 or
(-)-2 with L-valinol clearly indicated that both samples of aldehyde were homochiral Acid hydrolysis of
complex § regenerated homochiral (+)-2 showing that no racemisation occurs on formation or hydrolysts of the
1mine (Scheme 3)

The above methodology represents a kinetic resolution procedure for the preparation of homochiral
tncarbonyl(n6-o-amsaldehyde)chrom1um(0) 2 The method 1s based on the selective hydrolysis of imine 7 by
deactivated alumina, associated with the large difference 1n Ry values between the aldehyde and imine
complexes on deactivated alumina Presumably the imine group prefers to lie coplanar with the aromatic ring
allowing maximum conjugation The onentation with respect to the o-methoxy group 1s ant: for both electronic,
dipole and steric reasons 13 Examnation of molecular models indicates that closure of imine 5 by
intramolecular exo attack of the hydroxyl onto the face of the imine away from the tricarbonylchromium(0)
group gives nise to the cis-1,3-disubstituted oxazohdine 6, whilst closure of imine 7 by a similar mechanism
gives the trans-1,3-disubstituted oxazolidine 8 (Scheme 4) cis-1,3-Disubstituted oxazolidines have greater
stability and are more easily formed that the corresponding trgns 1somers 14 In the presence of deactivated
alumina 1mune § can undergo rapid reversible oxazohidine formation, thus protecting 1t from hydrolysis Under
the same conditions 1mine 7, however, can only undergo hydrolysis to give (-)-2
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Scheme 3: Reagents 1) L-valinol, Et0, n) H30%, THF, m) Alumina (Grade V), EtyO

Scheme 4: Reagents 1) Alumina (Grade V)
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Preparation of the diastereoisomeric ruxture of imnes § and 7 from complex 2 prior to column

chromatography proved unnecessary for resolution. Thus, a deactivated alumina column was doped with one
equnvalent of L-valinol 1n both top and muddle portions One equivalent of racerme aldehyde 2 1n Et70 solution

was absorbed onto the column and allowed to stand Elution with EtpO gave a red solution which was
evaporated to a red solid The remaining yellow coloured bands were removed with EtpO:MeOH (5 1) and
evaporated to give an orange o1l, Figure 2 Both fractons were separately treated with acidic, aqueous THF
until no further colour change was observed and then 1solated as red solids 'H n m r. spectroscopy 1denufied
both compounds as mcarbonyl(nﬁ-o-amsaldehyde)chrommm(O) 2 whilst optical rotation measurements
1dentified the first band as (-)-2 {{a]p23 -1006 (¢ 0 06 1n CHCl3)) and the second band as (+)-2 {[a]p24
+1020 (c 006 1n CHCl3)] Treatment of the first fraction with acidic, aqueous THF was necessary as a
purification step Presumably a small quanuty of L-valinol elutes through the column wath the first fraction
Once removed from alumina the anane may then recondense with the aldehyde to regenerate a small quantty of
mmne 7 Subsequent evaporation of the solvent gives (-)-tricarbony(n6-0-amisaldehyde)chromum(0) 2

CONtaININg SOME 1MINEG mpurty

orange solution of tncarbonyl-
{n5-0-amsaldehyde)chromium{0) 2
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Figure 2:

Resolunon of tricarbonyl(n 6_o-amsaldehyde)chromium(0) 2 using a L-valinol doped alumina column
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The use of two L-valinol doped bands of alumina proved necessary to produce products essentially
homochiral Presumably quantitative production of imne § does not occur 1n the top doped band and any
unreacted (+)-2 complex 1s trapped out selectively by the second band This 1s consistent with the observation
that the second doped band turns pale yellow as the first fraction elutes through, presumably due to formation
of the L-valinol adduct with any remaiming complex (+)-2

Addition of excess MeMgl to (+)-tncarbonyl(n6-o»amsaldehyde)chrommm(O) (+)-2 n THF at -78°C
gave an 1immediate colour change from red to yellow After work up, a yellow solid was 1solated 1n essentially
quantitative yield. IH nmr spectroscopy (CgDg) showed only a single set of peaks with a benzylic proton
doublet of quartets (84 70, J7 4 OHz, Jq 6 4Hz) and three proton methyl doublet (81.15, J 6 4Hz) The product
was assigned as a single diastereoisomer of the 1-phenethanol denvative (-)-9 A molecular 10n m/z 288 (M*) in
the mass spectrum confirmed the 1dentity of the product Repeating the reaction under similar conditions but
using MeL1 as the carbanion source, similarly gave a yellow solid 1n quantitative yield However, Hnmr
spectroscopy clearly indicated a mixture of products in a ratio of 94 6 (Scheme 5) The major 1somer was
1dentical to complex 9 and the minor 1somer was assigned as the epimer 10 by analogy with the previous
literature reports 34,5

RM
_—_——
(CO);
(+)2 RM=MeMgl 99% -)9 1000
2 RM = Mela 100% 9 946 10

Scheme 5: Reagents MeMgl, THF, -78°C or MeL1, THF, -780C

The unambiguous assignment of the relauve configurations within complex 9 and hence absolute
configuration of complex (-)-9, was achieved by O-methylation of a racemic sample of complex 9 and
comparison with an authentic sample of racemic complex 11 A THF solution of complex 9 was treated with
KH and stirred Mel was added and the orange solution turned yellow Work up and chromatography gave,
after recrystallisation, complex 11 (Scheme 6) The Hnmr spectrum of complex 11 contained two aromatic
proton doublets (85.87-5 84 and 5 04-5 01), two aromatic proton triplets (85 51-5 46 and 4 97-4 93), a
benzylic proton quartet (34 41, J 6.4Hz) and two three proton methoxy singlets (53 74 and 3.57) Complex 11
was spectroscopically 1dentical to an authentic sample of racemic complex 11, the relative configuration within
which had been confirmed by an X-ray crystal structure analysis 15

The difference 1n observed stereoselectivities between the MeMgl and MeL1 additions may anise as a
result of the nature of the Lewts acidic species present 1n solution, Mg2*+ 15 a stronger Lewis acid than L1+
Thus 1n the case of the Grignard addition, the first step 1s presumably coordination of Mg2+ to the carbonyl
oxygen atom This increases the effective bulk of the group and consequently only conformations with the
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coordinated carbenyl group lying an#i to the o-methoxy group and coplanar with the nng will be appreciably
populated Thus, a stnct exe attack of the nucleophile gives only a single diastereoisomer Presumably 1n the
case of the alkyllithium, exe addition of the carbanion may occur on some non-Lewis acid coordinated
aldehyde Whilst the preferred conformanon of the free aldehyde 1s also anrn to the o-methoxy group and
coplanar with the ring (vide supra), there must be a small but significant population of the syn conformer

1,1

92%

€0y 11
Scheme 6: Reagenrs 1) KH, THF, n) Mel, THF

Similar treatment of complex (+)-2 with EtMgl gave three products separable by columm

chromatography The major fraction, 1solated as a yellow sohd was :dennfied as a single diastereoisomer of the
addinon product (-)-12 {[aJp2! -201 (c 1 CHCl3)] ThelH nmr spectrum clearly mdicated the presence
of an ethyl group with a two proton multiplet {81 79-1 59) and three proton tmplet (81 01, J 7 4Hz) Also
present were two aromatc proton doublets (85 90-5 88 and 5 06-5 04), two aromatic proton triplets (85 56-
5 51 and 4 98-4 94) and a methoxy singlet (63 74)

The remaining two fracuons had IHnmr spectra consistent with starting matenial (+)-2 and the
reduced complex (-)-13 {[odp?2l -216 (c 1 1n CHCI3)} Presumably the latter complex was produced by the

Gngnard reagent donating a f-hydnde to the aldehyde function (Scheme 7) The Homr spectrum of (-)-13
contained a charactensuc two proton benzylic AB system (84 64 and 4 38, J45 13 1Hz) and a broad one

proton hydroxyl singlet (81 96)

OH

OMe

€O\ ()12 €O (13
Scheme 7: Reagents 1) EtMgl, THF, -78°C
Adduon of PhMgBr to complex (+)-2, n THF solunon at -78°C, gave on work up a yellow sohd (-)-

14 [[a]024 -178 (¢ 1 1n CHCl3)} The IHnmr spectrum contained a single set of peaks with two downfield
aromatc proton multiplets charactenistic of a non-complexed ring (87 48-7 44 and 7.40-7 29). A molecular ion
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miz 350 (M) 1n the mass spectrum and elemental microanalysis confirmed the 1dentity of (-)-14 as a single
diastereoisomer of the addition product (Scheme 8)

100%

(CO» (+)2 (CO)»; ()14
Scheme 8: Reagents 1) PhMgBr, THF, -780C

The homochiral complexes (-)-9, (-)-12 and (-)-14 were decomplexed under standard conditions to
give the free arenes (-)-15 {[o]p20 -59 (c 1 1n toluene)}, (-)-16 {[aJp20 -57 (c 1 m toluene), Lt 6 [a]p +47

(¢ 1 n toluene) for 87% ee opposite enantiomer)} and (-)-17 [[a]D20 -34 (c 1 1n CHCl3)} respectively
(Scheme 9) It follows that the absolute configuration of arenes (-)-15, (-)-16 and (-)-17 1s (S), which 1n the
case of (-)-15 and (-)-16 confirms the previous assignments based on Horeau's metlhod 16

Scheme 9: Reagents 1) hv, O, Etp0

Enantiomenc punities of the free alcohols (-)-15 and (-)-16 were checked by 1H n mr. spectroscopic
analysis of their (R)-a-methoxy-a-(tnfluoromethyl)phenylacetate esters [(R)-Mosher's esters] 17 Authentic
racemic alcohols 15 and 16, (prepared from o-amisaldehyde 1 and the corresponding alkyllithium or Grignard
reagent), were similarly estenified, to show no kinetic resolution was occurring on esterification and used as
standards Alcohols (-)-15 and (-)-16 were enantiomerically pure by this method (>99 5%) Arene (-)-17
failed to generate the required ester under smtable conditions, but was assumed to be homochiral by analogy
with alcohols (-)-15 and (-)-16.
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Conclusion:

Homochiral tricarbonyl(n6-o-amisaldehyde)chrormum(0) 2 has been generated via a kanetic resolultion
procedure involving the selective hydrolysis of the L-valinol derived imine of the (+)-enantiomer 1n the presence
of deactivated alurmna An X-ray crystal structure analysis confirmed the 1dentity of the L-valinol adduct with
complex (+)-2 as the corresponding 1mine and not oxazolidine Complete asymmetnc inducuon was achieved
on addinon of Grignard reagents to homochiral (+)-2 at -78°C Decomplexation of the products gave the
corresponding free alpha substituted benzyl alcohol denvatives, which were homochiral by IH nmr
spectroscopic analysis of the (R)-Mosher's ester denvatives

Experimental:

All reactions mvolving the preparation or ulisation of tricarbonyl(n 6-arene)chrommum(0) complexes
were performed under an atmosphere of nitrogen.18 All commercial reagents were purified accordmng to
standard techmques 19 THF was distilled from sodium benzophenone ketyl under an atmosphere of nitrogen
Diethyl ether was peroxide free and dibuty] ether was dried over sodium and distilled under an atmosphere of
mitrogen prior to use Hexacarbonylchromum(0) was steam disulled prior 10 use Gnignard reagents were
prepared according to the hterature route20 and used as diethy! ether solutions Methyllithium was used as a
1 4M or 1 1M solution and ethyllithium as a 1 43M solution in diethyl ether Potassium hydnde was obtained
as a 35% dispersion 1n o1l, from which the oil was removed by repeated washings with light petroleum
followed by drying i1 vacue Methyl 1odide was dned over 4A molecular sieves Column chromatography was
performed on alumna {(Grade V Grade 1 deactivated with 10% v/v water) Melung points were obtained on a
Kofler hot stage apparams and are uncorrected Infrared spectra were obtained as solutions in dichloromethane
IHnmr spectra were obtained at 200MHz unless otherwise stated Mass spectra were obtained using In Beam
Electron Impact or Chemucal Iomsation techmques

General procedure for preparanon of maarbanyl(nﬁ-arene)chrommm( 0) complexes - A deoxygenated
10 1 mxture of BuyO THF, arene and hexacarbonylchrominm(() was heated at reflux untl the formation of the
first trace of green precipitate was observed The cooled solution was filtered through celite and the solvent
evaporated to give the crude complex

Tricarbonylin®-a-amsaldehyde)chromum{¢) 2 - Themolysis of hexacarbonylchromium(0) (3 88g,
17 6mmol) with g-anisaldehyde (1) (2 00g, 14 7mmol) under standard condimons (55mi sclvent, 5h) followed
by work up and column chromatography (Al O3, Et20), gave tncarbonyl(n6—o-amsaldehyde)chronnum(0) 2
as a red solid (164mg, 4%), spectroscopically 1dentical with the literature,1 S(CDCl3, 300MHz) 10 05 (IH, s,
ArCHO), 625-6.23, 5 07-5 05 (2H, 2d, ArH), 5 87-5 82, 5.02-4 98 (2H, 2t, Ar#H), 3 87 (3H, s, ArOCH3),
d(CgDg, 300MHz) 9 90 (IH, s, ArCHQ), 591-5 88, 375-3.73 (2H, 2d, ArH), 4 73-4 61, 392-3 88 (2H,
2t, AtH), 279 (3H, s, ATOCH3)

2-(0-Amsyl)-1,3-dioxolane 3 1. A muxture of o-emsaldehyde 1 (30.0g, 221mmol) and ethane-1,2-diol
(15 Og, 242mmol) 1n benzene (250ml), containing a catalyne quantity of pTsOH HpO (1 39g, 7 32mmol), was
heated at reflux 1n a Dean-Stark trap unt1] water ceased to be evolved (4h) Evaporation of the solvent followed
by distillation of the crude o1l gave 2-(o-anisyl)-1,3-dioxolane 3 as a clear, colourless oul (29 Og, 73%), b p
118-122°C (0 ImmHg), §(CDCl3, 300MHz) 7 46-7 43, 6 80-6 77 (2H, 2d, AcH), 7 24-7 19, 690-6 77
(2H, 2t, ArH), 607 [1H, s, ArCH(OR)7], 4 03-3 68, 3 91-3 87 {(4H, 2m, -OCH2CH20-), 3 73 (3H, s,
ArOCH3)
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Tricarbonylin6-2-(o-amsyl)-1,3-dioxolanejchromsum(0) 41. Thermolysis of hexacarbonyichrommum(0)
(5 75g, 26.1mmol) with 2-{o-amsyl)-1,3-dwoxolane 3 (3.92¢, 21 8mmol) under standard conditions (110ml
solvent, 40h) followed by work up and column chromatography (AlpO3, Et20), gave a yellow solid
Recrystallisanon from CHoCly hght petroleum gave the title compound 4 as yellow blocks (3 86g, 56%),
3H(CDCl3, 300MHz) 5 95-5 92, 5 04-5 02 (2H, 2d, ArH), 592 [IH, s, ArCH(OR)2], 5.59-5 55, 4 90-4 86
(3H, 2t, ArH), 4 20-4 03 (4H, m, -OCHCH70-), 3 80 (3H, s, ArOCH?3), m/z 316 (M*)

Hydrolysis of mcarbonyl[n6-2-(o-anisyl)-1,3-dioxolanejchromum(0} 4! -Tricarbonyl[n6-2-(o-
amisyl)-1,3-dioxolanelchromium(0) 4 (2 00g, 6 33mmol) was dissolved 1n a 1-1 mixture of THF water {30ml)
and p-TsOH H,O (241mg, 1 27mmol) added. The solunon was stirred (4 5h) and slowly turned red The
mixture was concentrated and extracted with EtyO (2 x 30ml). The organic extracts were combined, dried
(MgS04) and evaporated to a red sohd Recrystallisation from CH)Cly hight petroleum gave tricarbonyl(n6-o-
amsaldehyde)chrommum(0) 2 as large red needles (1 57g, 91%), 1dentified by companson with an authentic
sample

L-Vatinol A suspension of L-valine (25 Og, 214mmol) m THF (250ml) was slowly added to a cooled
(0°C), stirred suspension of L1AlH4 (20 0g, 526mmol) i THF (250ml) The mxture was heated at reflux
(17h), cooled (09C) and water added dropwise to quench NaOH solution (5%, 40ml) was added and the
mixture filtered through celite, washing with copious quantities of CHaCly The filtrate was evaporated to a
clear o1 Distillanon gave L-vahnol as a low melung point whne solid (18.6g, 84%), 8y4(CDCl3, 300MHz)
353, 322 (2H, ABX system, Jog 9 THz, Jox 7 6Hz, Jgy 10 4Hz, RCH7OH), 2 50-2 44 (4H, m, br,
RCH;0H, RNH?7, RRICHNH>), 1 50 [IH, m, RCH(CH3)2], 0 83, 0 82 [6H, 2d, J| 68Hz, J; 6 8Hz,
RCH(CH3)7].

Ktnenc resolunion of tricarbonyl(n®-o-amisaldehydejchromum(0) 2. - L-Valinol (379mg, 3 68mmol)
was added 10 a Et9O (10ml) solution of tricarbonyl(n 6-0-amsaldehyde)chromium(0) 2 (1 00g, 3 68mmol) and
the ruxture stured (4 5h), the 1mtial red solution turming orange Column chromatography (Al203) of the crude
solution without evaporation of the solvent, gave two fractions The first fraction (Et2O) was evaporated to a
red solid and the second fraction (MeOH CH;Clj 1 10) 1o an orange otl Both products were separately
dissolved 1n THF {Sml) Water (2ml) was added followed by ¢ HCI (5 drops) and the darkened solutions
stirred until they turned cnmson (30min) Evaporation of the solvent followed by filtration of a EtpO (10ml)
solutton through a plug of alummma gave both products as red solids The first fraction was 1dentfied as (-)-
iricarbonyl(n 6-0-anisaldehyde)chrominm(0) (-)-2 (460mg, 46%) by comparison with an aythentic racemic
sample, [a]1323 -1015 {c G 06 1 CHCI3) Lut 1 [e]p -1020 (¢ 009 1n CHCI3) The second fraction was
wdentified as (+)-tncaﬂ:onyl(nﬁ-o-amsa]dehydc)chronnum(()) (+)-2 (380mg, 38%), also by comparison with an
authentic racenc sample, [oln23 +1016 (c 0 06 i1 CHCl3) Lat | [aJp +1015 (c 0 06 1 CHCl3)

L-Vahno! derved tmine of (+ )-tncarbonyl(n5-o-amsaldehyde)chronuum(a) {+)-2, complex §. - (+)-
Tncarbonyl(nﬁ-a-amsaldehyde)chronunm(ﬂ) (+)-2 (250mg, 0 92mmol) was dissolved 1n Et20 (12ml) and L-
valimol (95mg, 0 92mmol) added After snrrg (4 5h) a portion of the solution was evaporated to give an
orange o1l, Si(CgDg) 8 34 (IH, s, ArCH=NR), 6 34-6 31, 3 95-3.93 (2H, 2d, ArH), 476-471, 4114 06
(2H, 2t, AtH), 3 67-3.61, 3 56-3 53 (2H, 2m, br, RCH20H), 2 92 (3H, s, ArOCH3), 278-272 (IH, m,
RRICHN=CHAr), 1.87-1 76 [1H, m, RCH(CH3)3], 1.06 (IH, s, br, RCHO0H), 097, 0 86 [6H, 2d, J
6 $Hz, J2 6.8Hz, RCH(CH3)2] The remainder of the solution was evaporated to an orange solid and
recrystallised from EtpO Light petroleum to give the L-valinol denved umine of (+)-mcarbonyl(n6-o-
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amsaldehyde)chromum(0) (+)-2, complex 5, as orange blocks (295mg, 90%), m p 96-97°C, [alp21 4512 (c
0204 1n CHCl3), (Found C,54 1, H, 5.6, N, 3.9 CigHi9CrNOg requires C, 53.8, H, 5.4, N, 3.9%), Vmax
1970, 1891br (-CO), 1633 (C=N), 1014 (C-O-C) cnrl, m/z 325 (M+-32) Treatment of a THF (5ml) solution
of 1mane § (200mg, 0 56mmol) with water (2ml) and ¢.HCI (5 drops) with strring (30mun), gave, on
evaporation of the soivent, followed by filtration of a EtpO (10ml) solution through a plug of alunna, starting
matenal (+)-2 as a red solid (145mg, 95%), dentified by companson with an authentic sample, [(!}DZI +1017
(c 0 06 mn CHCI3).

X-Ray crysral structure of the L-valinol derived imine of (+)-tricarbonyl(n 6.o-
anisaldehyde)chromium(0) (+)-2, complex § - Cell parameters and reflection intensities were measured using
graphite monochromated Cu-Kgy radiation on an Enraf-Nonius CAD4-F 4-circle diffractometer operating 1n the
/28 scan mode The scan range (w) was calculated from [1,00 + 0 14tanB]°, and the scan speed vaned from
17 to 6 79/mun depending upon the intensity. Reflections were measured 1n the range 0 < 6 < 60°¢ Four
standard reflections measured every hour were used to scale the data and correct for crystal decomposinon The
data were corrected for Lorentz-polansation and absorption effects2! and equivalent reflections were merged to
give 3983 umque reflechons of which 2220 were considered to be observed [I > 30(I)] and used 1 the
structure analysis Scattering factors were taken from International Tables 22

Crystal Data C1gHjgCrNOs M = 357 33 orthorhombic, space group P212121 (established from
systematic absences), a 12743, b 15 673, ¢ 17 383 4 U 3471 8A3, Z 8, Dy 1 37 Mgm-3, u(Cu-Ka) 57 08

cml The structure was solved by direct methods using the SHELXS-8623 programme and electron density
fourrer synthesis Final full-matnix least-squares refinement included parameters for posinonal coordinates,
amisotropic temperature factors (non-hydrogen atoms), an overall scale factor and an extinction parameter 24

Hydrogen atoms were included in calculated posinons and were allowed to nde on their respective carbon
atoms The refinement was terrunated when all shifts were less than 0 001c with R 0 049 (R, 0 055) The

weight for each reflection was calculated from the Chebyshev series w = [7 768,5(X) -3 0104(X) +
4 269,5(X)] where X = F/Fyax 2> Final difference electron-density Founer synthests revealed no significant
features and a detailed analysis failed to reveal any systematc errors  All calculations were performed using the
CRYSTALS package26 on the Chermical Crystallography laboratory VAX 11/750 computer

L-Vahnol derwved umine of (-)-tricarbonylinS-o-amsaldehyde)chromum(0) {-)-2, complex 7 (-)-
Tricarbonyl(nS-e-anisaldehyde)chromum(0) (-)-2 (160mg, 0 59mmol) was dissolved i Etz0 (10ml) and L-
valinol (61 mg, 0 59mmol) added Excess 4A molecular sieves (10g) were added to the solution and the mixture
gently stirred (17h) After filtration through celite, the solution was evaporated to give the L-valinol derived
imine of (-)-tricarbonyl(n6-0-amsaldehyde)chromum(0) (-)-2, complex 7 as an orange o1l (190mg, 90%),
VUmax 1966, 1888br (-CO), 1631 (C=N), cm-1 S(C4Dg) 8 28 ([H, s, ArCH=NR), 6 16-6 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, RCH»0H), 2 96 (3H, s, ArOCH3),
2 82-2 74 (1H, m, RRICHN=CHAD), 1 87-1 72 [1H, m, RCH(CH3)3], 0 80, 0 77 [6H, 24, /] 6 6Hz, J;
6 6Hz, RCH(CH3)3], m/z 358 (M*+1)

Kinenc resofunon of mcarbanyl(nG-o-amsaIdehyde}chromJum(O) 2 via an L-valinol doped alumina
column - A slurry of L-valinol (400mg, 3 88mmol), deactivated alumina (40g) and EtpO (15ml) was
evaporated to give a free-flowing white powder A chromatography column was half packed with alumina
(120g) 1n Et30 and half the doped alumina (20g) added Afier further packing wiath alumina (120g), the
remaiming doped alumina was added to the top of the column A solution of tricarbonyl(n 6.0-
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amsaldehyde)chromium(0) 2 (500mg, 1.84mmol) in Et70 (10ml) was adsorbed onto the top of the column and
allowed to stand (10mun) Eluton with Et)O gave the first fraction as a red o1l. The remaining two bands were
eluted (MeOH Et20 1 5) and evaporated to give the second fraction as an orange o1l Both products were
separately dissolved in THF (8ml) Water (2ml) was added followed by ¢ HCI (15 drops) and the darkened
solutions surred until they turned crimson (th) Evaporation of the solvent followed by filtration of a EtpO
(10ml) solution through a plug of alummna gave both products as red solids The first fraction was 1dentified as
(-)—tncarbonyl('n6-o-amsaldehyde)chrom1um(0) (-)-2 (212mg, 42%), by companson with an authentic sample,
[@]p25 -1006 (c 0063 in CHCI3) The second fraction was identfied as (+)-tricarbonyl(n6-o-
anisaldehyde)chromium(0) (+)-2 (171mg, 34%), also by companison with an authentic sample, [(x]D24 +1020
(c 006 1n CHCly)

General procedure for addinon of nucleophiles to substtuted iricarbonyl(10-benzaldehyde)chromium(0)
complexes - A EtpO solution of the nucleophile was added dropwise to a cooled (-78°C) THF solution of the
complex and the mixture stirred (-78°C, 1h) Sufficient MeOH was slowly added to quench and the mixture
warmed (20°C) and evaporated to gave a residue contaming the crude product

Tricarbonyl(110-0-methoxy-1-phenethanol)chromum(0) 9 3 Method 1. (+)-Tncarbonyl('r]6—o-
amsaldehyde)chromum(0) (+)-2 (960mg, 3 53mmol) in THF (20ml) was treated with MeMgI (4 OM, 1 77ml,
7 08mmol) under standard conditions Work up and column chromatography (Aly03, Etp0) gave (SS)-
tncarbonyl(nG-o-methoxy-l—phenethanol)chromlum(O) (-)-9 as a yellow solid (1.0lg, 99%), Vmax 3590 (-OH),
2860 (OCH3), 1960, 1878br (-CO), 1021 (C-O-C) cm-1 SH(CgDg) 5 55-5 52, 395-391 (2H, 2d, ArH),
470 [IH, d of q, Jg 4 OHz, J4 6 4Hz, ArCH(OH)CH3), 4.59-4 51, 4 08-4 02 (2H, 2t, ArH), 283 (3H, 5,
ArOCH3), 149 {IH, d, J 3 8Hz, ArCH(OH)CH3], 1 15 [3H, d, J 6 4Hz, ArCH(OH)CH3], m/z 288 (M+)
Method 2. Racemic tncarbonyl(‘r]6-0-amsaldehyde)chromlum(O) 2 (500mg, 1 84mmol) in THF (10ml) was
treated with MeL1 (1 40M, 2 63ml, 3 68mmol) under standard condiions Work up and column
chromatography (Aly03, Et20) gave a 94 6 mixture of (RR,SS)- and (RS,SR)-tncarbonyl(n6-o-methoxy-1-
phenethanol)chromum(0) complexes 9 and 10 respectively (530mg, 100%), the major product 9 being
1dentified by comparnison with an authentic sample, 8j(CgDg) 10 5 41-5 38, 4 25-4 22 (2H, 2d, ArH), 4 50-
445, 441-437 (2H, 2t, ArH), 146 [IH, s, ArCH(OH)CH3), 094 [3H, d, J 6 4Hz, ArCH(OH)CH3l
Recrystallisation of the mixture from CH»Cly:light petroleum gave complex 9 as yellow needles

(RR,SS)-Tricarbonyl(n 6-o-methoxy-l -phenethyl methyl ether)chromium(0) 11 - (RR,SS)-
Tncarbonyl(n6—0—memoxy-l—phenethanol)chmtmum(O) 9 (325mg, 1 13mmol) was dissolved 1n THF (3ml) and
added to a suspension of KH (79mg, 19 97mmol) in THF (3ml) and the mxture stirred (10 min) Mel (642mg,
4 52mmol) was added and the orange solution turned yellow After further stuning (30min), MeOH (Iml) was
added and the solvent evaporated to give a yellow solid Column chromatography and recrystallisation from
CH3Clp light petroleum gave the title complex 11 as yellow cubic crystals (315mg, 92%), identified by
comparison with an authentic samplc,l5 S(CDCl3) 5 87-5 84, 5 04-5 01 (2H, 2d, ArH), 5 51-5 46, 4 97-
493 (2H, 2t, ArH), 441 [IH, q, J 6 4Hz, ArCH(OCH3)CH3], 374 (3H, s, ArOCH3), 357 [3H, s,
ArCH(OCH3)CH3], 1.37 [3H, d, J 6 4Hz, ArCH(OCH3)CH3]

(SS)-Tricarbonyl{n6-1-(o-amisyl)propanol]chromum(0) (-)-12 - (+)-(0-Amsaldehyde)chromium(0)
(+)-2 (300mg, 1 10mmol) in THF (10ml) was treated with EtMgI (0.79M, 2 53ml, 2 00mmol) under standard
conditons Column chromatography (AlyO3, Et0) gave three fractions The first fraction was evaporated to
give (SS)-tricarbonyl(n6-1-(o-amsyl)propanol)chromum(0) (-)-12 as a yellow sohd (205mg, 62%), [oip2!
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-201 (c 117 in CHCl3), §g(CDCl3) 5.90-5 88, 5.06-5 04 (2H, 2d, ArH), 5 56-5 51, 4 98-4 94 (2H, 2t,
AtH), 4 80 [HH, s, br, ArCH(OH)R], 3 74 (3H, s, AtOCH3)}, 1 80 [IH, s, br, ArfCH(OH)R], 179-1 59 (2H,
m, RCH;CH3), 101 (3H, t, J 7.4Hz, RCHCH43) The second fraction was evaporated to give (+)-
trlcarbonyl(nﬁ-o-anlsaidehyde)chronnum(ﬁ) {(+)-2 (36mg, 12%) 1dennfied by comparison with an authentic
sample The third fraction was evaporated to give (~)~mcarbmy](n6-o-memoxybenzy]alcohol)chromlmn(()) (-)-
13 a3 a yellow solid (78mg, 26%), [o]p21 -216 (¢ 1 03 in CHCI3); 85(CDCl3) 5 78-5 76, 5 09-5 07 (2H,
2d, ArH), 5 55-551, 495-4 91 (2H, 2t, ArH), 4 64, 4.38 (2H, AB system, J4p 13 1Hz, ArCH>0H), 3 78
(3H, 5, ATOCH43), 1 96 (IH, s, br, ArCHyOH)

(SS)-Tricarbonyl(10- ci-phenyl-2-methoxybenzyl aicohol)chromum(0) (-)-14 3 - (+)-Tricarbonyl(n6-
o-anisaldehyde)chromuum(() (+)-2 (470mg, 1 73mmol) in THF (10ml) was treated with PhMgBr (0 78M,
6 65ml, 5 19mmol) under standard conditions Work up and column chromatography (Alz03, Et30) gave
(SS)~mcarbonyl(n6-a«phenyl«2—methoxybenzy] alcohol)chromum(0) (-)-14 as a yellow sohd (605mg,
100%), mp 113-1149C, [a]D24 -178 {c 1 46 1n CHCl3), (Found C, 58 5, H, 42 Cj7H14CrO5 requires C,
58 3, H. 4 0%), Omax 1970, 1888br (-CO), 1608 (arene nng) el SH(CDCl3) 7 48-7 44 (2H, m, ArH),
740-729 (3H, m, ArH), 606-6 02, 505-5 02 (2H, 2d, ArH), 596 [s, IH, ArCH{OH)Arl], 558-5 50,
499-4 92 (2H, 2t, ArH), 3 77 (3H, 5, ArOCH3), 2 19 [1H, d, J 2 3Hz, ArCH(OH)Ar!}, miz 350 (M*)

General procedure for decomplexanon of mcarbonyl( na-arene)chrommm( 0) complexes - A BtpO
solution of the complex was stood 1n air and sunhght until a colourless solution with a green or brown
precipitate resulted Filtration through celite followed by removal of the solvent by disullation or evaporation,
gave the arene

(S)-0-Methoxy-1-phenethanol (-)-15. - (SS)—Tncarbonyl(nﬁ—a-methoxy-l-phenethanol)chroxmum(())
(-)-9 (191mg, 0 66mmol) was dissolved 1n Et3O (100mi) and allowed to decomplex under standard conditons
(48h) Work up and distllation gave the title componnd (-)-15 as a clear, colourless o1l (67mg, 67%), [a]1)20
-59 (c 118 i toluene), S(CDCl3) 7 38-7 34, 693-6 89 (2H, 2d, ArH), 732-723, 702-6 94 (2H, 2t,
ArH), 5 14-5 06 [IH, m, ArCH{OH)CH3], 3 88 (3H, s, ArOCH3), 270 [IH, s, br, ArCH(OH)CH3], 1 53
[3H, d, J é 5Hz, ArCH(OH)CH3)

(5)-1-{o-Amsyl)propanol (-)-16 - (88)-Tricarbonyl[n%-1-(o-amsyl)propanoljchromum(0) (-)-12
(110mg, 0 36mmol) was dissolved in EtoO (100ml) and allowed to decomplex under standard conditions (48h)
Work up and dishllation gave the utle compound (-)-16 as a clear, colourless ol (57mg, 95%), [0:]1)20 -57 (c
1 02 i toluene) Lat 6 [o]p +47 (c 1 1n toluene) for 87% ee opposite enantomer; Sp(CDCl3, 300MHz) 7 31-
7 28, 690-6 87 (2H, 2d, ArH), 7 27-7 21, 6 98-6 93 (2H, 2t, ArH), 479 [IH, t,J 6 6Hz, ArCH(OH)R],
3 85 (3H, s, ArOCi3), 2 53 [IH, s, br, ArCH(OH)R], 1 87-1 78 (2H, m, RCH2CH3), 096 (3H, 1, J 7 4Hz,
RCH,CH3)

(8)-a-Phenyl-2-methoxybenzyl alcohol (-)-17 - (SS)-Tnca.rbonyl(nﬁ-a-phenyl-z-methoxybenzyl
alcohol)chromium(0) {-}-14 (297mg, 0 85mmol) was dissolved 1n Et20 (100ml) and allowed to decomplex
under standard conditions (72h) Work up and distllation gave the tile compound (-)-17 as a clear, colourless
o1l (122mg, 67%), [alp2D -34 (¢ 1 2 1n CHCl3), S(CDCI3) 7 49-7 23 (TH, m, ArH), 7 00-6 89 (2H, m,
ArH), 6 08 [IH, s, ArCH(OH)Arl], 383 (3H, 5, ArOCH?), 3 74 (IH, 5, br, ROH), miz 197 M*-17)

(R,5)-0-Methoxy-1-phenethano! 15 - o-Amsaldehyde 1 (2 00g, 14 7mmol) in THF (20ml) was
treated with MeLa (1 10M, 18 7ml, 20 6mmol) under standard condiions Work up gave a brown ol Water
(100ml) was added and the aqueons muxture exiracted with EtpO (3 x 100ml) The orgamc extracts were
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combined, dried (MgSOy4) and evaporated to a clear o1l Distillation gave the title compound 15 as a clear,

colourless o1l (1 80g, 81%), identified by comparison with an authentic sample, b p. 72-76°C (0 ImmHg)
(R,S)-1-(o-Amisyl)propanol 16 - o-Anisaldehyde 1 (2 00g, 14 7mmol) in THF (20ml) was treated

with EtLa (1 43M, 14 4ml, 20 6mmol) under standard conditions Work up gave a yellow o1l Water (100ml)

was added and the aqueous muxture extracted with EtpO (3 x 100ml) The organic extracts were combined,

dned (MgSOy4) and evaporated to a clear o1l Dishllation gave the title compound 16 as a clear, colourless o1l
(1 83g, 75%), identifed by comparison with an authentic sample, bp 78-80°C (0 ImmHg)

General procedure for preparanon of (R)-o-methoxy-o-(trifluoromethyl)phenylacetate esters (Mosher's
esters)1 7 - A sample of homochiral or racemic alcohol (0 15mmol) was dissolved in CH2Cly (0 25ml)
containing 4-dimethylammopynidine (1 crystal) and pyridine (6 drops), and (R)-o.-methoxy-a-
(tnfluoromethyl)phenylacety! chloride (1 55M 1n CHCly, 0.17ml, 0 26mmol) added The solution was sturred
(24h) and aqueous H2S04 (IM, 2ml) added The muxture was extracted with EtpO (3 x 2ml) and the organic
extracts combined, dried (MgSOy4) and evaporated to give an o1l A CDCl3 (0 5ml) solution of the ester was
filtered through a short plug of silica prior to IH n m r spectroscopy

(R)-a-Methoxy-a-(trifluoromethyl)phenylacetate esters of o-methoxy-l-phenethanol 15 and 1-(o-
anisyl)propanol 16 - The (R)-o-Methoxy-a-(tnfluoromethyl)phenylacetate esters of racemuc and homochiral
o-methoxy-l-phenethanol 15 and 1-(o-amsyl)propanol 16 were prepared under standard conditions The H
nmr chemucal shifts used to check diastereoisomeric excesses of the esters, and hence enantiomeric excesses
of the free alcohols, are presented below 1n Table 3

Table 3: 1H n mr chemucal shifts of the (R)-Mosher's esters of (S)-0-methoxy-1-phenethanol (-)-15
and (S)-1-(o-anisyl)propanol (-)-16

IHnmr chemical shift

(R)-o-methoxy-o-(trifluoro- ROCH3 RCH3
methyl)phenylacetate ester (RR) ratio (SR) (RR) ratio (SR)

(R.S)-o-methoxy-1-phenethanol (15) 383 86,s 5050 8383,s 38156,d 5050 d161,d

(8)-0-methoxy-1-phenethanol (-)-(15) - 0100 08383,s - 0.100 6161,d
(R,S)-1-(o-amisyl)propanol (16) 8386, 5050 d384,s 3086t 5050 3096t
(8)-1-(0-amsyl)propanol (-)-(16) -- 0100 o8385,s - 0100 8098,t
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