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Ah&act--Aucubigcnin 3. Ik unstable agiyconc of aucubin 2. has been succcssfull~ isolated. In acidic mcdlum 3 is 
converted into the acc~al 6 whotc ~~ruc~urc rcruked IO hc I.l~anh~drorrde\ol~.~.~.dihydr[~.7.~.di. 
hydroxyaucublgcnm 

lridoid glucosides have been always described as sub 
stances characterized by the high instability of their 

aglycones. particularly in acidic medium,’ in which they 
give coloured compounds.!’ rapidly converted in black 
degradation products. This behaviour has till now 

thwarted. in most cases. the obtaining of iridoid aglyconcs 
from parent glucosidcs. 

The only natural iridoid aglyconc so far isolated is 

gcnipine 1’ whose carbomethoxy group at C-4. con- 
jugated with the cnol-ether double bond. has probably a 
stabilizing effect on the hcmiacctalic ring. 

In fact only from dcarhomcthoxy iridoids it has been 
possible to obtain, hy enzymatic hydrolysis, the cor- 
responding free aglycones while those of other iridoids 

have been isolated only as acctyldcrivatives’ or 
hydrogenated products.“.b 

In this paper WC report on the behaviour of aucubin 2. 
the most naturally diffused iridoid. whose aglyconc 

taucubigcnin) had been always described as particularly 
unstable.’ 

The enzymatic hydrolysis of 2 with &glucosidasc 
afforded. besides degradation products. a less polar 
iridoid compound that, extracted with EtOAc. proved IO 
be very stable at low temperatures t-20”). even for a 

long time. and sufficiently stable at room temperature 
to allow its chromatographic purification on silica gel and 
the registration of its PMR spectrum (Table I) that 
resulted in good agreement with the structure of 
aucubigcnin 3. 

Hy acctylation under mild conditions, 3 gave the more 
stable tri-O-acctyldcrivativc 4 (molecular formula 

CVH& and negative [a]*, due) showing no more 
hydroxyl bands in IH spectrum. 

+lhe invcst~tion uas suppo~~cd b) Conrrplk NUCMI& dck 
Riccrchc CNR). Italy. 

IIn alphabcllcal order 

Complete evidence for aucubigcnin structure was given 
by the detailed analysis of the PMR Spectrum of 4 (Table 

I), confirmed by spur decoupling experiments. 
The irradiation of the double doublet at 6 6.23 (H-3) 

rcduccd the other double doublet at 6 4.96 into a doublet. 
clearly assignable to the olcfinic H-4 (J, t - 3.3 Hz); the 
reverse irradiation simplified. as expected, the double 
doublet at 8 6.23 into a doublet (J,. = 2.0 H7). As both H-3 

and H-t signals collapsed into equally spaced doublets 

(J,, = 6.3 Hz) by irradiation of the broad signal at 6 2.95. 
this latter WC attributed to the H-5; the same irradiation 

sharpened also the broad signal at S 5.33. consequently 
assigned to H-6. The irradiation of the doublet at S 6.04 
(J = 4.5 Hz) of the hcmiacetalic H-l transformed the 

broad signal at 6 3.17 (H-9) into a doublet (J,., = 7.5 Hz) 
while the reverse irradiation (besides simplifying the 

doublet at 6 6.04 into a singlet) sharpened the broad signal 

at fi 5.90 which we assign to the olcfinic H-7. 
As regards the absolute configuration of 4, we attribute 

a /_?-configuration (identical IO that of 2) to the hcmiacctal 
hydroxyl because the comparison of the [Ml,, value of 4 

f 351”) with those of 2 t-595’) and of its hcxa-O- 
acctyldcrivativc 5 (-93F) clearly indicates that the 
configuration of the C-l ccntrc of 2 has not changed in the 
mild hydrolytic conditions.’ Jhe absolute configurations 
of the other asymmetric ccntrcs (C-C, C-6 and C-9) of 4 
arc obviously identical with those of the corresponding 
ccntrcs of 2. 

‘Ihc surprising case of isolation of aucubigcnin promg 
ted us to investigate its behaviour in acidic medium. 

Experiments carried out on 3 in aqueous HCI, in different 
conditions of temperature, time and acid concentration. 

showed its constant transformation into 6. as well as into 
variable amounts of black degradation products. 6, which 
is a stable. crystalline product with the same molecular 
formula (C.H :O.) of aucubigenin. still contains the 
enol-cthcr system of aucubin (identity of LV spectra) but 
differs from this latter in its highly positive [X4],, value 
( + 289”) and in its chemical and spectroscopic charac- 
teristics. In fact 6. by acctylation under mild conditions, 
was transformed into the mono-O-acetyldcrivativc 7 
whore JR spectrum, besides OH bands, showed in the 
acctal region tl?tSlO4Ocm ‘1 a higher number of peaks 
than in 4, so indicating the probable formation in 6 of a 
new acctal linkage. The comparison of the PMR spectra 
of 6 and 7 (Table I) showed a paramagnctic shift of 
-I ppm td 5.11 -6.08) for the double doublet at 6 5.11 
(I HI. clearly indicating the existence in 6 of a very 
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Tahk I. PM(K assignments* 

Compound 
(rol~cnl) H.! H-her ?Hd 14.7 (‘H,.U H.9 

6.35&W 
J,, - 6.0 
J,,- 1.5 

5 Wddl 
J,,-60 
J,, - 3.7 

‘.WbsRn 4.9!(dd) 
J,. -I 6.0 
J, , - 3.5 

n.?Wdd) d.w(dd) 
J 1‘ 6.3 J,.-h.3 
J,.=?.O J., - 3.3 

GOtbsg) 

4.X' 

5 3Wbsgi 

!.!-I Srcml 

!.?-1.7tcmf’ 

> I-1.3tcmY 

!.l-l.‘itcmY 

1.9-l.YcmY 

? 04Cbsf) 

W%bst 

5.1 Itdd) 

I,. - U 7 
I, . . = 3 5 

6Wdd) 

J., - X.0 
J. , = 5.0 

6. Mdd) 

J ‘. 8.0 
I, .=20 

tt.op(dd) 

I,. - R.0 
I, .:!O 

h 19tddJ 

J,.=UO 
J. . = '.O 

! IO(hfl 

4..PW 

4.?@bs) 

4.746s) 

6.~4.00 AH 

I 6. - 3.tW system 

J *a - 10.0 

6, - 4.04 

I 

A8 

6. = Mfi sy\lcm 
J,, - 10.0 

6, 3.89 
J 

AH 
~5~ - 3.?1 System 

JAr, - 10.0 

6, =d?O AH 

I Sr : 4 0’ syslcm 

IA,, - 10.0 

d, - 4.38 

I 

AH 
be = 4 OR system 

I,,= 100 

b, .J.oo 
I 

AB 
6. z 3 (10 system 

J *, - 10.0 

3 lo(ptt 

!.fW@l 

3.1?(hsg) 

!.Mldd) 

J,.=W.3 
J,.-6.3 

XUdd) 

J 1. .9.0 
I,.? 5.: 

?.Y(dd) 

J,,=8.3 

J IS 5.3 

3 Ol(dd) 

I,, R.0 
J ,e s.0 

? ‘Wdd,’ 

?.M(dd) 

J l” .8.3 
J ,e 6.3 

4.8!(d)’ 
1,. = nm’ 

C 70(d) 

J,.-6.3 

h.Wdd) 

J,, - C- 
J,.=IP 

J,, - 5.7 

J .s 2.7 

.r.S&d) 

J I. 5.’ 

!.UXS) S.R3tr) 3.?&cm) 

!.76WgfJ 5.49(d) 

I 1. 5.3 

C %ddl 

J,.=>? 
I,, - 1.7 

C.4Ndd) 

I,. = 5.7 
I,, - 2.d 

:.54(d) 

I,,- 50 

5 Wdd) 

J 5.0 
J:: - I ’ 

h.lRddt 

J,.-TO 
J..=nm* 

!.Vlbsgf) 

!.fXdd) 

J,,=2: 
I,.. = I.: 

b.ORdd) 

J,, = 5.7 
J,. - 2.4 

n.OOfdd) 

J,.=57 

J,,= 19 

.(Xl(dd) 

I,, - 5.7 

J, t - 2.7 

3.*l(hgf) YX!idl 

J,,-fF3 

“hs = broad sin&t. hsf hroad singlet with fine structure, brg - broad signal. bsgf L broad signal wtth iinc siructurc. d = doublet. 
dd - douhlc doublet. cm 7 complex multiplet. nm = no measurable. pt - pxudotnplel, s - smgJc1; ‘inrcrnal rcfcrcncc HL)o (6 4.?0): 
‘this \Ipnal. partly cokered by HI)0 $znal. ha\ been dtsplaycd shifttnp wtth Sal ~hc HDO signal. ‘the htph field lute IS supertmposcd to 
HDO wgnal: ‘covcrcd by HDO signal; ‘the signal is o~erkppcd IU the acctyl qnalr: ‘ahscurcd by other signals; ‘overlapped to H.5 
stgnai; ‘H.3 and H-4 are equivalent also in acetone-d. 

deshielded methinc proton geminal with an OH group (e.g. 

the H-6 of 2 appears at fi 4.60). 

By further acetylation 7 gave the bis-O-acetylderivative 
8, a complctcly acctylated compound (IR spectrum). The 
difficult acetylation of 7 is consistent with the presence of 
a tertiary OH, further on confirmed by the comparison of 
the PMR spectra of 7 and 8 (Table it. 

The analysis of the PMR spectra of 6.7 and 8, greatly 
simplified by using the double resonance technique. 

enables us IO propose for 6 the structure of I.10 - anhydro 
- 6 - dcox) - 7.8 - dihydro - 7.X . dihgdroxy aucublgenln. 
In the PMR spectrum of ($ (Table I) the assignment of 
the two double doublets at 6 6.00 and S.gl to the olefinic 
H-3 and H-4 respectively.0 was further confirmed by their 
collapsing in two equally spaced doublets (J,, - 5.7 Hz) 
owing to irradiation of the broad signal at S 3.45 therefore 
attributable IO the H-5. By irradiation of the doublet at 
d 5.70 of the hcmiacctalic H-l, the double doublet at 
fi 2.66 became a doublet which consequently was at- 

tributed IO the H-Y, still coupled to the H-S (J., = 8.3 Hz): 
and the reverse irradiation simplified, as expected, the 
doublet at S 2.70 (J, s = 6.3 Hz) into a singlet. 

The complex multiplet between S 2.2 and I.5 is the AR 
part (2Hb geminal protons) of an unsymmclrical four- 
spin AHXY system’ where X = H-5 (her! broad signal 
at S 3.4St). Y = H-7 (double doublet at 6 5. I I) and Jxv = 0. 
The analysis of the .&B part (16 lines?) was simplified by 

*An in&id derivative rather Gmtlar to 6 is I.tOanh~dr~78- 
dth!drogcnipm. obtained in small amounts by Djcrasst d ~1.‘” 
durmg rhc catal!lic hydrogcnatmn of gcrupin. 

tin the \pcctrum registered for spin decoupling expcrtmcnts 
tcoaaxial tube. ‘I’MS ext. ref ) all stgnalr were shifted IO lower hekl 
of cxactiy 0.40 ppm with rerpcct IO the mentkrxd valtr=zs (ref. 
HDO) 

43%~ H-i Ggnal nppcarr in 6 very near that of H-3 being 
artomaiousl) deshtclded in cumpariwn with the conc~pondinp 

~pnal of aucuhrn 2 (Table 1) and of other stmtlar wrdord~.’ 

%I\ proton ib further on coupled wtth H-9. H-4 and H-3. 
Tithe multipkt cxhihits only 13 liner bccausc of the o\crlappinp 

of three Itne~ 
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the two distinct irradiations at 6 5.1 I and 3.45 that 

simplified. as expected. the muhiplet structure in two 

octets with different sets of coupling constants. The Octet 
(AB part of the simpler three-spin ABX system) obtained 

by irradiating the Y part (H-7) showed the residual 
coupling constants JAe = J,, = - 13.7 Hz, JAx = J<.. = 
6.0 Hz and Jsu = J., = 3.3 Hz. The irradiation of the X 
part tH.5) gave rise to the other octet (AB part of the 
three-spin AHY system) with the coupling constants: 

J.,, -J,. = -13.7 Hz. J 41 = J, - = 8.7 Hz and JHy - J, - = 
3.5 Hz. The existence of this AHXY system enabled us to 

exclude for 6 the alternative structure with the reverse 
sequence ZH-7 and H-6. In this case the methylene 

protons should appear as a multiplct of only 8 lines (now 

AB part of a simple ABX system) whik the X part would 
be more complex, owing to additional coupling with H-5 
and its irradiation should simplify the 8 lines multiplct into 
a double doublet (simple AB system). 

The single and decoupled PMR spectra (Table I)+ of the 
mono and his0acetylderivatives (7 and 8 respectively), 
besides confirming the previous analysis, allowed the 
tertiary OH function at C-8 to be located, according to the 

dcshielding that the adjacent W-IO (AR system) and H-9 
undergo in 8. 

Owing to the fast intramolecular reaction 3+6 and to 
the lack of observable intermediates, the whole reaction 

may 1K considered as a concerted mechanism (Scheme I). 
The closure of the acctahc ring C in (a) is possible only 

from the n-side although it occurs with a certain strain. 

The stabilization of the new ring occurs through the 

p-hydration of the allylic carbocation at C-R and the 
rcgioselcctive and stereospecific hydration of the double 

6: R-R.-H (b) 
?: R-H, R’.b.c 

8: R .R’ -AC 

SchcnK I. 

‘In CDCI, (Tabk I) OK H-3 and H4 of 7 are accdentally 
cqumlent (on smglet) wtuk in 8 lhe rame prolons give rise lo 
two different doubk douhk~s. being however the Ha mOrc 
dcshickicd (A6 = 0.24) than H-3. In CD. on the contrary ihc H-3 
and H-4 are always not equivalent and he H-4 appears IO lower 
held than H-3 either in 7 (x. particularly. in 8. Different solvent 
etkcls arc showed by lhc comparison of Ihe spectra of 7 and 8 in 
both CIW, and CA. 

t As pointed oul in a previou% paper.’ rk value of the coupling 
constant I,.. in uidoid compounds having al C-6 only one proton 
gtmmal wtth an OH group was found IO be practically dcntical for 
clrhcr ci\ or mw relaimn. probably owmg lo the preferential 
“equakxial” orienlalmn assumed for the f&H group 

bond of the hypothetical intermediate fh). The rcgioselec- 

tivity may be related IO the higher nuclcophilicity of the 
Cd which is due to the prevalence of the inductive effect 

of the enolether system while the high stereospecificity 

(the epimeric alcohol at C-7 is absent) may be explained 

by taking into account the fact that the /3 orientation of 
the ncighbouring C-8 induces preferentially the (I- 
solvation of the incipient carbocation at C-?. Chemical 
support for the rcgiosclcctivity of the final hydration was 

obtained by repeating the transformation 3+6 with !N 
DCI in D:O which afforded the monodcutcroderivativc 9, 
showing the same chromalographic bChaViOUr of 6. ‘Jhc 

comparison of the PMR spectrum of 9 with that of 6 

tTablc I) confirmed that the dcutcrium atom (nearly 95% 
isotopic purity was obtained) was linked ~a C-6. In fact the 
complex mulfiplet of 6 between 8 2.2 and I.5 t2H-6. AB 

part of the ABXY system) is reduced in 9 to a broad 
singlet with tine structure ( ‘I H integral value in the 

mentioned region) centred at fi 2.04. ‘Ihc disappearance of 

the high-field part of the multiplct identified the residual 
proton as the H-6’ (B proton); and the double doublet at 
6 5.1 I of the H-7 proton of 6(Y part of the AHXY system) 
became in 9 a broad singlet Gth tine structure. 

Concerning the absolute configuration of the five 
asymmetric centres (C-I, C-5. C-7, C-8 and C-9) of 6. that 
of C-5 and C-9 must be identical with that of the 

corresponding centrcs of 3 (and therefore of 2) as these 
centrcs are not involved in the transformation 3-6. 

The inversion of configuration of the C-l centre is 
supported by the comparison of the highly negative [ !A],, 
value t- 351”) of 4 with that highly positive ( +!8W of 6, in 

good agreement with the ]%f]r, variations ohserved in the 
comparison of n and p forms of glucose”’ and of iridoid 
C-l derivatives.” 

The a-configuration al C-l involves necessarily. as 
previously discussed. the a-orientation of the CH?-8. 

The absolute configuration of C-7 has been established 
by selective esterification of the secondary OH of 6 with 

racemic a-phenylhutyric anhydride (Horeau’s method). 
The dcxtrorotatory S-n-phenylbutyric acid obtained 

(optical yield 30%) indicates a N-configuration for the C-7 

centrc and consequently an n-orientation for the OH-7. 
The anomalous deshielding of H-7 could be ascrihcd IO 

the stereospecific effect of the “axial” OH-8, eclipsing the 
cis “axial” H-7 owing IO the higher rigidity given IO the 

cyclopentanc ring of 6 (Dreiding models) by the closure of 

the tctrahydrofuran system. An analogous cffcc~ is 
observed on methyl protons of rigid cyclohexane 
derivatives. which arc deshieldcd by an adjacent eclipsing 

hydroxyl group.” 

The porientation of he H-7 and the well known relation 
(J,., > J,,,,) existing between the coupling constants of 
cyclopentane derivatives.” enabled us IO assrgn a 

&configuration IO the H-6 (J,- - X.7 HI) and an Q- 
configuration IO the H-6’ (J, - = 3.5 Hz). II is interesting IO 
note that the mentioned relation is verified in 6 also for the 

couplings of H-5 with H-6 and H-6’,$ being J., = J,, = 
6.0 Hz and J,, -- J,.,. - 3.3 Hr. 

The disappearance in the PMR spectrum of the 
monodculeroderivative 9 of the lines of resonance 
rclativc 10 the proton at higher field (H-6) is in accordance 
with an high stereospecificity of attack of deuterium atom 
from the convex side of 3. 

The rather easy isolation of aucuhigcnin from 2, hesides 

the satisfactory yields (33%) of the transformation 3 -6, 
indicate that the aglyconc of aucuhin is not so unstable as 

it was supposed. 
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Silica gel (Merck. 140-230 mesh) used for column chroma- 
tography was washed several times with hot water then dried and 
activated at 12W for 12h, Silica gel F~,.. (Merck) and cellulose F 
(Merck) plates were used in TLC Cellulose plates were eluted 
with BuOH-MeOH-H,O (7 : I : 3) while R, values were determined 
on paper chromatograms (Schl¢icher and Schiall Nr 2043b Mgl) 
clutcd with RuOH-AcOH-H~O (63: !0: 27). Visualization of spots 
was achieved by spraying either with 2N H.,SO, and heating for 
2-.~ min at 10ft (sil)ca gel plates) or with a 0.7~ soln of vanillin in 
2e~ mcthanolic HCI and heating for 2-3 rain at 100* (cellulose 
plates and paper chromato~ms).  M.ps were determined on a 
Kofler block and are uncorrected. IR spectra were recorded on a 
Perkin Elmer 257 and UV spectra on a Perkin Elmer 137 
sp¢ctrophotometers. Optical rotations were measured on a Galileo 
instrument PMR spectra were registered with a Perkin Elmer 
R-32 (90 MHz) instrument, using TMS as internal reference for the 
spectra run in CDCh while for those in D.,O the HDO signal 
(8 4.70 from TMS) was taken as internal reference and the TMS 
signal as external reference. Spin decoupling experiments were 
per[ormed with the spin decoupler accessory of the Perkin Elmer 
R-32 instrument using frequency sweep mode Chemical shifts are 
expressed m 8 (ppm downfield from TMS) and I are quoted in Hz. 
Mass spectra were determined at 70eV and 135: on a AEI MS-t2 
mstrument using a direct inlet system, 

Aucubi~enin 3. 2 (lOOms). treated with//-glucosidase (Fiuka 
AG) (50 mr) in H:O (3 ml) for 2.5 h at 25:, was transformed into 
the less-polar compound 3 (R,: 2 0.3l; 3 0.69). When 2 had reacted 
completely, the mixture was extracted with EtOAc (10 m] x 8). 
The collected extracts, evaporated m racuo at room temp., gave a 
residue (,~ mr) which chromatographed t)n silica gel (7 g)eluting 
~ith EtOAc-MeOH (9: l ) afforded pure 3 (28 rag) as colourless oil. 

Tn.O-acet)'laucuhigenin 4. 3 (50mg) was Ueated with an- 
h~,-drous pyridin¢ (0.5 ml) and Ac:O (I.0 ml) for 1 h at room temp. 
After addition of MeOH (3 ml) the soln was left for ~ rain. then 
evaporated in vacuo to give crude 4 (60 mr) which chroma- 
tographcd on silica gel (6 g) in benzene-ether (g:2) gave pure 4 
(40 rag) as colourh~ss oil. [a}[~ 191" (CHCh. c. 1.3). [R (CHCIO: 
1740. 1670. 1610. 1380, 1240. I130, II00. 1020, 980cm ' (Found: 
C, 57.91; H, 5.91. CaJc. for C,.H,,O,: C. 58.06; H. 5.85%). 

I.I0 - anh)'dro - 6 - deoxy - 7,8 - dihydro - ").8 . 

dihydmxyaucubigenin 6. An extensive study of the effects of 
reaction time. temp and acid concentration on the progress of the 
transformation 3 .,6 was carried out. "i-he following procedure 
represents the optimal conditions found, different conditions 
giving major amounts of degradation products. 3 (100mr) was 
treated with 2N H('I (3 ml) at 5" for 15 min, checking the reaction 
on TI,C in EtOAc-M¢OH (9: I). The soln was then extracted with 
FtOAc( 10 ml × 6); the collected extracts, evaporated/n Lacuo at 
room temp, ga~e a residue (40 mg) which chromato~'aphed on 
silica gel in EtOAc-MeOH (97 : 3) afforded pure 6 (33 mr) that was 
crystallized from acetone-hexan¢ (1:9). m.p. I~9-141" (dec). 
{al~;- 16- ~ (MeOH. c, 045). UV (MeOH): .~,,, 204nm (3.4). 
(Found: ('. 58.54; H, 6.60. Calc. for CoH,:O,: C, 58.69; H. 6.579~). 
MS m!e {~): Ig4 (M',  0.7), 155 (8.9). 154 (25.9). 153 (15.6), 136 
(11.1), 126 19.6). Il l  (10A), II0 (100.0). 109 (IOA). l~'l (ll.I). 107 
(I 2.6L 96 (10.4). 95 (~,6). 94 (2[5), 91 (9.6L 83 ill.9), g2 (80.0). 81 
(30,4), 

Mono.O-acetylderiratir¢ 7, 6 (50mr) was treated with an- 
hydrous pyridin¢ (0.2 ml) and Ac:O (0.4 ml) for 1 h at room temp. 
The mixture, worked up as previously described, afforded an 
amorphous residue (60 rag) which chromatographed on silica gel in 
EtOAc afforded pure 7 (45 rag) as colourless oil. IR (CHCh): ~590, 
3410, 1740, 1605. 1360, 1260. I150, II2L II05, 1070. 1030, I010, 
980, 940 cm ' 

Bis.O-acetylderit'ative g. 7 (S0mg). treated with anhydrous 
p~r~line tO.2 mh and Ac~O (04 ml) for 24 h at 40". gave after the 
usual ~,ork-up a residue (,tO mr) which chromatographcd on silica 
gel m IxnTcnc--¢ther (7: :I) afforded pure g (35 rag) a', colourless oil. 

9 (6-Monodeuteroderi~ati~ of 6) by reaction of DO on 3. 3 
(100 mr) was exchanged with D:O then treated with 2N DCI in 
D;O (3 ml) at 5 ° for IS rain. The mixture, worked up as described 
for 6, gave a residue (45 mr) which chromatographed on silica gel 
in EtOAc-M¢OH (97:3) afforded pure 9 (35mr) that was 
crystallized from aceton*, m.p. 141-~ (dec) (Found: (', 58,42; H, 
7.13. Calc. for C,H),DO,: C. 58.37; H. 7.07q~). MS m/e (%): 185 
(M'. I.I). I~6 (2.2). 155 (24.4). 154 (23.3), 137 (12.2). 126 (I I.I), I I0 
(I00.0), 109 (12.2), 108 (13.3), 96 (14.4), 95 (22.2), 94 (20.0). 82 
(I00.0), gl (25.6). 

Determination of tM conf~uration at C4 of i (Horeau's method) 
6 (Ig mr) was treated with racemic a-phenylbutync anhydride 

(63 mr) and anhydrous pyridine (104 mr) for I h at room temp. 
After all 6 was reacted (TLC in EIOAc) the soln was diluted with 
cold ether then. keeping the temp at 0 ~, it was washed with 2N HCI 
and extracted twice with cold sat NaHCO,. The colk:ctnd alkaline 
extracts were washed with ether, acidified with 2N HCI and 
extracted twice with ether. This extract, evaporated /n vacuo, 
Save o-phenylbutyric acid (18rag. 100% yield ~' 17.4rag). The 
measured a. (*031 °. benzene, c. I.I) corresponds to a 309~ 
optical yield (Calc. for 100~ optical purity, a - ) 1.06°). 
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