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Abstract.

2- and 4-Acetylpyridines, and 2- and 4-pyridinesldehydes vhen allowed

to react vith two-equiv. of aqueous titsnium trichloride 8dd to the carbonyl car-
bon atom of simple ketones (acetone, cyclopentanone, cyclohexanone) and aldehydes
(acetaldehyde, propionaldehyde, benzsldehyde) affording substituted pyridylglycols
in very good yields. The present one-pot method has considersble advantage over
the existing procedure. The reaction is discussed in terwms of & radical mechaniss
in vhich the Ti(111) species plays the fundamentsl role.

INTRODUCT ION
As part of our interest on the reducing proper-
ties of titanium trichloride in aqueous acidic

1,2

or basic solution, we have shown that Ti(I1D)
10n promotes the reductive hydrodimaritation of
pyridineketones and pyridinealdehydes in high
yields under quite simple experimental condi-

tions. Next ve have extended the mathod to

the conversion of other carbonyl compounds, sc-
tivated tovards reduction by an electron with-
draving group (CN, COOM, COOR), to the corre-

sponding sysmmetrical diols. Both the formation
of c.ﬁolll and the stereochemistry of the reac-
tion (dl/meso unoz) have been discuesed in

terms of a radical mechanism (Scheme 1) in vhich
the intermediate capto~dative radical 1, formed
by uptake of one electron from Ti(111)

ion, ow-

. . , . 6,7
ing to ite particular stadbilization , has an
high concentration in the reaction medium and

dimerizes in very good yields.
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Though capto-dative substitution seems to main-
6.8

1y favour the whole process of dimerization
recent rcpor103 ¢ from our laboratory have shown
that i1n the presence of an excess of s1mple ke-
tones or aldehydes the competitive reaction of

Scheme 2 becowes predominant over the dimeriza-

tion of 1:
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Schems 2.

the intermediate radical ) adds to the cardonyl
carbon stom of acetone, acetaldehyde, and benzal-
dehyde to forw the unsymmetrical diole 3 in high
yields instead of dimerizing.

Although the synthesis of sywmetrical diols re-
presents an excellent alternative to the photo-
chemical, electrochemical and metal reduction
sethods uployedg. the synthesis of unsywsetri-
cal diole might have & greater synthetic poten-

tisl, mostly in relation to their pinacol re-
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arrangement : an fact, several compounds of this
sueries posseys valuable apecific adrenal cortical

trhibitery altivity,

RESULTS
In our effort to develop a gencrally applicable
method for the synthesis of unsymmetrical diols,
wve, now, report on the convenient preparation of
substituted pyridylglycols % starting from the
corresponding pyridinckctones and -aldehydes by
one=step procedure. The reaction 1s depicted 1n

Scheme ).

higher yield., The lH NMR spectra of crude diols
4 obtained vith aldehydes suggest that thesc

compounds are formed a3 & mixture of threo and
erythro i1somers. In some cases (sce experimen-
tal scction) the isomers’ scparation was achie-
ved by coluon and preparative thin layer chro-
matography, but any attempt to aralyse their

stereochemistry bv spcectroscopic methods has

been hitherto ursuccessful,
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When acetaldehyde or propionsldehyde are used, R/ \R
. 2 1
unsyemetrical diols &4 are accoupsined by diox-
5

olanes 5 which result from subsequent condensa-
tion of & with the starting aldehydes. Sysme-
trical diols 2 are alvays formed in variable
aoount sccording to Scheme 1. leolated yields of
2, 4, and 5 are reported in Table 1. The overall
stoichiometry for the reaction in Scheme 3 is
2:1 waith respect to the Ti(IIl) i1on/carbonylpy-
ridines ratio, and s molar ratio of 1:2:15 (sub-
strate/Ti(111) 10n/R _R_CO) has been used in all

172
rcactions, A grcat excess of ketones and/or
aldehydcs has been utilized i1n order to minioize
the formation of 2 in favour of g). Rapid instead
of dropvise addition of the reducing solution has
been adopted. for an excess of T1(1I11) 10n 1n the
reaction eedius 1mproves the yield of 4 and re-
duces the formation of 2. The 1N NMR spectra of
vrude dioxvlanes 5 reveal that tvo out of four

(d]l pairs) possible stereorsomers are present in

As far as the synthesis of pyridylglycols s
concerned, only two pncnuw arc reported
in the literature vhich recall their pharma-
ceutical interest as interoediates. It 1s worth

to underlinc that scveral steps are needed for

their preparation as shown in Scheme &:

R KCN lll HCLY cons . R
) )
Py ——— Py-C-(N —— RC-COOH
(o] HC1 d1l. OH OH
O, RyCHO R W
—_—=  Py-C—C-R Re H, CNj:
L} L}
- ¢, OH OH R= H, CCl_, Ph.
2 3
Scheme &

Furthermsore, this a¢thod, considersbly less ad-
Vantageoum over ovul one-step procedure, docs

have limitation, for 1te applicability 1s to-
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stricted to aldchydes (RZCHO) only.

DISCUSSION
The mechanise 1nvolved 1n the reaction of Sche-
oe ) deterves some more comments, It 13 known
that,at lov pH, the Ti(1]1) species i3 & very
m11d reducing agent (the rqumtlnnlz :

e 0.100 - 0.1182 pH » 0.0591 13 [noZ'/ n"]
12 valid 1n acidic selution where Ti(1V) a1
present as aoluble 7302‘) and w¢ experimen-
tally observed that:

a) only carbony) compounds subatituted with

¢lectron-vithdraving groups (X), capable of ef-

feeting the necessary activation of the carbon-
cxygen bond, are reduced to the corresponding
interncdiate radicals 1 by Ta(111) 1on in
Acidic medium,

b) siwplc Aromatic ketoncs and aldehydes (ben-

raphenone, acctophenone, and benzsldehyde),
while are not Affected by Ta(llD) 10n 1n acidic
mediue, undergo rapid one-c¢lectron reduction to
sysmetrical divls 1n basic «oluuon2 10 accord
with the increase of the reducing pover of

Ti(IV)/T1(111) redox system with increasing the

1

pH (the equation
34
J

18 valid 1n basic medium vhere T1(IV) 18 present

te 0.029 - 0.236 pH - 0.0591 1g bl

Aas insoluble TtOZ);

<) simple aliphatic ketones and aldchydes (acet-

one, (yclopentanone, cyclohexanone, and valeral-
dehyde) require 4 stronger reducing agent, such
as T (0) powder (from TnCl}/K or T\Cl}/Lx sys-
(rn’l)). to be rcduced to the corresponding in-
P R e,

R
Therefore, on the basis of the above evidence

termediate radicals

given, A mixed vadicals coupling 1s not the pro-
ccss which would lcad to unaymctrical diols &,
The alternate hypothesis that Ti(111) 1on fur-
ther reduces the intermediate radical 1 to the
corresponding anion, and this latter wuld ef -
fcot a nuclcophilic addition to the carbonyl

carhon aton of simple ketones or aldehydes, 110

in contrast with the following considerations:

d) the already mentioned lov reducing powver of
Tia(I11) 10n in acidic wedium;

¢) the redox potential of radical 1 which,

though unknown, must be high (in negative value)
for the presence of adjacent donor and acceptor
groups greatly stadilizes the radical wvhile, on
the contrary, destabilizes the corresponding
anion |

f) supposing the formstion of a carbanion 18 ther-
modynssically possible, we should obtain, 1n our
reaction conditions (pHE 1), the corresponding
pyndylcubinollls instead of the sysmetrical
and unsymmetrical diols 2 and &.

The most likely sequence of reactions to ratio-
nalize the formation of pyridylglycols % 1s pro-
duced in Scheme 5: the intcrwediate radical 1
either dimerizes to 2 (path i) or adds to the
carbonyl carbon atom to fore the alkoxyl radical
& (path ii). Rapid reduction of & (path 111)

and subsequent proton transfer give &.

Although alkyl radical additions to carbonyl
carbon have been previously ptopoucdlb-ls, path
(1198 vell known reversible procenth In our
reaction conditions,s fundamental role in wini-
mizing the reversibility of path(1i:) is slaved
by Ta(111) ic;mz0 vhich reduces the strong elec-
trophilic alkoxyl radical 6 in an cspecially
rapid and competing irreversible proccclzl

(path i11).

Supporting evidence 1s that dropwise addition

of the reducing solution increases the yields of
2, vhile rapid mixing of the reagents gives the
best yields of &, i.c. an high concentration of
Ti{111) ion favours the alkoxyl radical reduc-
tion, practically eliminates the reversibility
of path i1, and recuces the formation of 2.

The high yields of symmetrical diol obtained
vith 4-pyridinesldehyde turns i1n favour of a re-

versible dimerization of | to 2 (path 1) even
2% Iy

at room temperature in fact, dimer 2m
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istantaneously precipitates from the reaction
sixture as insoluble hydrochloride and would

not serve anymore a8 a reservoir for the reac-

tive sonomer 1.
i (1)
g (ii) OM -0
1 2 R e—— R¢—<¢R
R2 X R2
(1) | »1
- ¢
2
Scheme
EXPERIMENTAL

Ceneral data. The physical data vere obtained
as follovs: melting points in a Koffler sppar-
atus (uncorrected); IR spectra on & Perkin-
Elmer E 177; mase spectrs on & Hitachi-Perkin-
Elmer RMU 6D at 70 eV, lH NMR spectra on & Var-
180 A-90 and HA-100 with Hcési as an internal
standard. Column and preparative thin layer
chromstography were carried out by using Merck
silica gel 60 (0.06-0.26 wm) snd Merck Kiesel-
gel C F-256 (2wm) plates respectively. All
chemicals employed vere reagent grade, and the
Txcll solution (15% v/v 1n acidic wvater) wvae
standardized against Ce(lV) 0.1 N solution.
All nev compounds gave satisfactory elemen-
tary (C,H,N) analyses. All compounds vere iso-
lated and their structursl sssigrnments are
completely consistent with the spectrasl and
analytical data given below.

Ceneral procedure. To a well stirred solution
of the substrate (Py-COR, 15 mmol) and the
ketones or aldehydes (nfco-nz. 225 =mol) in
glacisl acetic acid (10-15 wl), a 152 TiCl)
solution (3O mmol) was added all at once. The
resction mixture vas allowved to react for 3 h
at room tempersture under nitrogen.

General work-up procedure. In all reactions

(except with acetone) the unreacted ketone or

sldehyde vas separated by extraction with ethyl

A CLewsct and O. Pomta

ether (3x50 ®1) of the crude mixture. The re-
s1dual aqueous layers, added wich 20 ol of JOT

dibasic amsonium citrate solution to prevent

foaming., were made alkaline with a 30T NaOM
Ta(1v)
Gii) o 0
—- R—g-——g-ll
X R2
l.“.
p
5.

solution and then extracted vith ethyl acetate
(3x150 @1). The combined organic extracts were
vashed vith distilled water, dried over "'2504
and concentrated i1n vacuo.

Because of the different solubility of the re-
action products, the respective procedures for
their isoclation are given.

Runs 8 - . Dieer 22, 2,)~di(4-pyridyl)-2,3-

butanediol has a very lov solubility 1n most
of the common organic |olv¢ntnlnnc its vecovery
vas schieved only by subsequent continuous ex-
traction by percolation with ethyl scetate. As
revealed by IK NMR spectra, the crude mixtures
obtained after work-up contain almost exclus-
ively the unsymmetrical diols &a, &b, 4c, and

ii (vich can be further purified by recrystal-
lization) or a mixture of 4d, 54, and 4r, Se.
Preparative column chromatography on silics gel,
ueing the gradient elution method (hexane/ethyl
acetate from 8:1 to 1:1) afforded the separation
of dioxolanes 3d or Se from diols &4 or 4e. The
elution order was: dioxolane, diol.

Runs g = 1. Diwmer 25, 2,)di(2-pyridyl)-2.)-

butanediol is soludble in ethyl acetate, but 1ts
quantitative recovery vas achieved by continuous
extraction. Dimer 2g vas separated from the crude
reaction mixtures obtained after work-up by col-

unn chromatography on silica gel (eluant: hexane/
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Table 1. Yields of isolated products.
Run Substrate RTE-Rz Products 1s0lated yield (2)‘) Overall yield (1).)
° 2 ¢ >
a4 (-'-)Py-C-CH3 scetone 25 6) - .1}
b cyclopentanone 24 n - 95
< " cyclohexanone 25 62 - 87
d ' acetaldehyde 25 traces 60 85
3 " propionaldehyde 24 28 41 9
t " benzaldeyhde 10 85 - 9%
[o]

' (2)Py-E-CN] acctone 14 80 - 94
h * cyclcpentanone 17 68 - 85
] cyclohexanone 16 12 - 88
1 * acetsldehyde 18 42 30 %0
3 " propionaldehyde 0 LY traces 84

1 ) benzaldehyde 16 47 - 63

S

n (4)Py-C-H acetone 18 20 - 98
n " benzaldehyde n 20 - 97
P (Z)Py-?-ﬂ acetone 40 35 - 9Bb)
q " benzsldehyde N 4«0 - 89b)

a) products isolated andé overall yields are based on the starting substrate;

b) 232 and 182 of

methyl-2-pyridylcarbinol wecre respectively recovered in truns p and q; in all other runs the cor-

responding carbinols were alwavs less than S%.

ethyl acetate from 9:1 to 1:1). The elution or-

der vas: dicer 2g. diol & (runs g, h, 1. 1),

dioxolane 5), dimer 2g, diol 4) (run 3); snd
dioxolane Zh' dimer gn. diol il (run k).
Rurs = and n. Dimer 23, 1,2-di(4-pyradyl)-1,2-
ethanediol (meso isomer) precipitated instanta-
neously from the resction mixture a3 insoluble
dxhydrochlorndel‘ The ¢rude mixture obtained
after work=up vae contamined with the dl 1somer
of 2m which was separated {ron diol 4m or &n by
preparative thin layer chromatography (elusnt:
hexane/ethyl acetate/methanol -.5:4.5:1).

Runs p and g. Dimer 2o, 1,2-d1(2-pyradyl)-1 .2~
cthancd:ol vas scparated {rom dio)l 4p or *q by

coluan chromatography on silica gel (eluant:

hexane/ethyl acetate/methanol 4.%:4.5:1). The
elution order vas: 4p or 4q, wethyl-2-pyridyl-
carbinol (see note b) in Table 1.}, and 2p.

Spectroscopic data. For spectroscopic assign-

zents of 2a, Z&. ZE' and 32 see Ref. 1. The
structures of products & and 5 were deduced as
follows:

2-(4-Pyridyl)-3-wethyl-2,3-butanediol (4a, 63X):

€.p. 148-51 °C (from chloroform/methsncl 9:1);
1
H VMR (CDCl)) 8 1.05 (o, M, CN]), 1.22 (8,34,

C
H)).

020 exch.), 7.4% (@, 2H, Py-ﬂs). 8.5 (o, 2H,

1.6 (o, I, ru3). 3.0-1.% (broad, 2H, 2 OM,

Py-H ): IR (rujol) v 3300 (OH, 8), 3150 (OM,
a 'l aax 2‘.

br) co ; MS /e 182 (Me)) |, 164 (H-H,O). 148,

123, 122 (base pesk), 106, 80, 79, 99.
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1-(4-Pyridyl)-1-(1-cyclopentanol) -ethanol (4b,

71N : m.p. 135-6 °C (from chloroform/methanol
9:1); ‘H NHR (CDCIJ‘ CDJOD) 8§ 1.5-2.0 (m, 11 H,
CH] and (C“Z)A)' 4.5 (brosd, 2M, 20“.020 exch.),
7.6 (2. 2H, Py-K)), 8.5 (m, 2, Py-H );

IR (nujol) v__ 3340 (OM, s) cm '; MS /e 207

max
(M), 190 (M-OMW), 123 (base peak), 122, 85, 79.
1-(4-Pyridyl)-l1-(1-cyclohexanol) -ethanol (4c,

62%): m.p.

134 *C (from chlotoform/ethyl ether

l
H NMR (C'DClz) §1.2-1.7 (s and m, 1IN,

(IM3 and (012)5), 2.0-).0 (broad, 2H, 2 (M, 020

exch.}, 7.4 {m,6 2H, Py-Hs). 8.5 {(w, 2M, P’_“u“

1:1);

IR (nujol) w 3470 (OM, broad), 3120 (OM, )
max

- 24
ca l; MS afe 222 (Me1) , 20) (u-uzo). 123 (ba-
se peak), 122, 79.

2.4.5-Trimethyl-5-(4-pyridyl)-1.3-d1oxolane (3d,

60%): thick o01l; the NMR spectrum of the crude
product shows & mixture of four diasterecmers,
tvo forms vere predominant and their separation
wvas achieved by preparative coluan chromatogra~-
phy using the gradient elution msethod (hexane/
ethyl acetsate from 9:1 to 1:1).

One isomer (oil): IH N (CDCI}) § 0.8 (4, )=
6.6 Hz, INH, CH,’). 1.92 (4, J= 5.1 Mx, 3N, Cﬁl)'
1.6 (s, 3K, CN]). 3.95 (q, J= 6.6 Hz, HO-C_H-CH}).
5.28 (q. J= 5.1 Mz, 1H, O-CH-0), 7.3 (®, 2H,
Py-Ns). 8.6 (1, 2H, Py-l'lq). 1

The other isomer (thick oil): H NMR (CDCla) ]
1.33 (d, J= 6.6 Hz, JH, Cu})' 1.4 (s, JH, c"l)’
1.48 (4, J= &.8 Hz, JH, CH)). 3.92 (q, J= 6.6 Kz,
LM, 0-CH=CK)), 5.2 (q, J= &.8 Wz, LK. 0-CH-0),
7.3 (o, 2H, Py-Hs). 8.6 (m, 2H, Py-No); IR (falw)
Yax 1160—!0502;l ! (characteristic bands of
dioxolane ring ), MS afe 19) (M), 178 (!1-0(3).
149 (H-Ol}CHO. base peak), 134, 122, 107, 79.

2-(&-Pyridyl}-2,3-pentanediol (4e, 281): thick

1
oil, mixture of two sterecisomers; H NMR (CDC1))

k)
4 0.9 and 0.95 (2¢, I, cu;c_u)). 1.2-1.6 (=, 2H,
g;cn,x. 1.5 and 1.58 (2s, 3H, cna), 3.5 and
3.52 (2t, LH, CH-OH), &.3 (s, 2H, 204, DO

2
exch.), 7.4 (@, 2H, Py-HG), 8.4 (m, 2H, Py-ua);

IR (tila) « 1300 (OH, very 8) ca ©;
L1133

246
MS m/e 182 (MeH) , 181, 16) (H-HPO). 123 (base
peak), 122, 80, 79, 18, 9.

2,4-Diethyl-S-—wethyl-5-(4-pyridyl)~1,3-dioxolane

(e, 410): thick oil, mixture of four stereniso-
Ders; 1H NMR (CDCIS) 4§ 0.75-1.9% (n, ION, two

CH ML), 1.25, 1,35, 1.40 and 1.60 (43, 3it, CH,CO)
31.5-4.0 (4t, 1H, CH-0), &.9-5.3 (&t, Y H, O=CH-0Q)
7.) (m, 2H, Py_"g); 8.55 (m, 2M, PY'“Q): IR (film)
Y oax 1160-1000 rn-l {characteristic banda of
dioxolane rmgn): MS m/e 221(W), 206 (N-CN)).
192 (H-C2“S)' 163 (N'?C?Hr,. base peak), 14R, 114,
122, 121, 78, 58.

threo and erythro mixture (1:1); m.p. 150-2 °C
(from chioroform), l‘it.m 149-51 *C unknown stervec
1H KMR (CDC\S) § 1.4 and 1.6 (2, N,
(.1‘3), L6 (s, 20, 20MH, 020 exch,), 4.7 (s, IH,

chemistry;

CHY, 7.0-7.3 (m, SH, Ph-H), 7.3-7.5 (a, 2H, Py-Ns)

8.4 (m, 2H, Py-H ), IR (nujol) 3400 and )20C
-1 a max

(OH, ) ¢m ;| MS m/e 211(.‘1—“20). 123, 122, 121,

106 (base peak), 105, 78, 17.

2-(2-Pyridyl)-)-methyl-2,3)-butanediol (&g, 801):

1
H MR (COCL!) 8§ 1.1 (s, W, C“l)' 1.17 (s,

M, CN,‘). 1.6 (s, M, CN.‘). 4.} (broad, 2H, 20H,

030 exch.), 7.2 (o, 1 H, Py-HB). 71.6% (m, 2H, Py-

“3 and Py-H ), 8.5% (e, IH, Py-!{’); IR (fil=m)
Y

oil;

- 24
. 3400 (OM, 8) ce ‘; MS m/e 1B2 (MeH)} , 1b&
asx
(!-Hzo). 146, 122 (base peak), 79, 59, &)

1-(2-Pyridyl)-1-(l-cyclopentanol)-ethanol {(4h,

682). o.p. 13-4 *C (from ethyl ether); e

3-2.0 (m, . .
(CDClj) §1.3-2 (m, 11H rH‘ and (CH‘?)‘)

3.5 and 4.8 (brosd, 2H, 2 OM, 020 exch ), 7.2%
(s, 1M, Py-H ). 7.7 (=, 24, Py-H and Py-F ),
& s Y
8.5% (@, LW, Py-No); IR (nujol) 3360 and
x
-1
3230 (OH, 8) ca ; MS m/c 207 (M), 190 (M-OH),

123 (base pesk), 122, 104, 80, 79, 8.

1-(2-Pyridyl)-1-(1-. yc lohexanol) -ethanol (&,
120 : w.p. 76-8 *C (from petrol ether/ethyl cther
9:1), ‘M MR (FD(:)) 4 1.0-1.7 (o, HH.(K‘ and
(CR))S), 2.0-3.0 {broad, IH 20H, 020 exch.}, 7.2
(m, 1 H, Py-Na). 7.5-7.8 (¢, 2K, Py-NF and Py-Hvl.

8.5 (e, LH, Py-H ). IR {(nujol} 3320 and
u cax
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-1
3200 (OH, ) cm ; MS =/e 221 (M), 204 (M-OW),
12) (base peaw), 122, 104, 99, 80, 79, 78.

1
2-(2-Pyridyl)-2,3-butanediol (&j, &21): H NMR

spectrum of the crude product reveals a mixture
of the threo and erythro forms. Separation of
the two stercoisomers vas achieved by preparas-
tive column chromatography, using the gradient
clution method (hexanc/ethyl acetate from 9:1
to 1:1) folloved bv preparstive thin layer chro-
ratography (eluant: hexsnc/cthyl acetate 7:3).

One isomer {o1il): 1H NMR (CDC1.) & 0.92 (4, H,

3}

g-}ﬂ‘.). 1.9} (s, INW, CH‘). 3.87 (q, IR, CH),
4.0-5.0 (broad, 2H, 2 OM , 020 exch.), 1.0-8.0
(z, $H, Py-H and Py-H }, 8.5 (m, 1H, Py-H }.

Y g ) a
The other isomer (eal): H NMR (CDCI‘) §1.1
(d, JH, C_M;CH). 1.46 (s, IN, C‘H,). 3.9 (q, 1H,
CH), 4.0 and 5.0 (broad, 2H, 20H, 020 exch.),
T.0-R,0 (m, IH, Py—HY and Py-HB), 8.5 (a, I H,
Py-H }; 1R (film) 3400 (OH, 8), 2%00 {(in-

3 maAx

tramolecular H-bond with nitrogen).

2.4.5-Trimethyl-5-(2-pyridyl}-1,3~dioxolsne (3).

30%): two diastereociscmers sre predominant and
their 1solation was achieved by coluan chromato-
graphy on silica gel (hexsne/ethyl acetate 9:1).
One is.mer (o1l): 1M MR (Q’)CI!) 8 1.4% (4, J=
6.3 Hz, 3H, O-CH-CH_]), 1.45% (o, IH, CN,). 1.46
(d, J= &.8 Hz, )H, 0-C(Cﬂ3)-0). 4.2 (q, J= 6.}
Hr., LW, O-E_I_l-(‘H}). 5.15 (q, J= 4.8 Hz, 1 H,
0-Cu-0), 7.15 (=, 1M, ?y-Ka). 7.65 (=, 2H,
Py-u.q and ?y-H'). 8.6 (u{ 1H, Py-Ho).

The otber 1somer (0i1): H NMK (CDCIE) 8 0.81
(d, J= 6.6 Hz, W, O-CH-C_Hl). 1.55 (4, J= 5.1
Hz, N, 0{(CH3,-0). 1.73 (s, M4, CH)). 4.5 (q,
Je 6.6 Hz, L K, O-Q-CN]). 5.3 (g, J= 5.1 Hz,
1H, O-CH-0), 7.15 (m, 1 H, ?y-Ha). 1.6% (», 2H,
Py-H‘ and Py—NR). 8.6 (o, 1H, Py—uci; IR (f1lw)
N 1160-1050 cm "

25
dioxolane ring }; MS m/e 19) (W), 178 (H-CH]).

(characteristic bands of

149 (H-('H}CHU, base peak), 134, 123, 122, 107,
79, 718.

2-(2-Pyridyl)-2,3-pentanediol {4k, 44T): thick

vil; mixture of the threo and erythro forws;

THT vy " N a g

1" NMR (CDCI]). § 0.85-1.45 (a, SH, C2H5)' 1.%

and 1.6 (2s, IH, “O-C'C__N]), 3.6-3.7 (2t, I W,
Q-C"'HS)' 3.0-5.0 (broad, 2H, 20M, [)20 exch.),
1.3 (m, 2H, P"'HB). 7.7 (m, 1H, ?y‘HY). 8.%%

(dd, 1 H, Py-ﬁu); IR (f1lm) ¥ ax 3380 (OM, s)

@' M afe 181 (M), 16) (M-#,0), 122, 121,
79, 78 (base pesk), 58.

1-Phenyl-2-(2-pyridyl)-1,2-propanedio} (&4 1,47%):

threo and erythro mixture (1:1); w.p. A%-9 °C,
1.!!.10 119-21°C, HC! salt of unknown stercoche-
mistry; IH NMR (CDCl]) 8§ 1.40 and 1.%2 (2s, M,
cu}), 4.3 (s, 2H, 204, D,0 exch.), 4.8 and &.82
(28, 1H, CH), 7.2 (=, 7H, SPA-H and 2Py-H ),
7.6 (a, 1H, Py-ll‘), 8.5 (m, 1IN, P"",)‘ IR
(nujol) v__ 3610 and 3310 (OM, ») ca l; ¥s
ale 229 (M), 211 (H-HZO)- 194 (31-1420-014). 123,
122, 106 (base peak), 105, 77.

1-(2-Pyridyl)}-2-wethyl-1,2-propsanediol (4p,351):

oil; 1nm (CDCIJ) 4 1.1 (s, 3H, Cl-i}). 1.2 (s,
N, CH]), “.% (s, 1H, CH), 4.6 (s, 2H, 20,
020 exch.), 7.2 (e, 1H, ?y-Hq). 7.3-7.8 (m, 2H,
Py-Hs and Py-H ), 8.5 (@, 1 H, Py-)‘u); IR (film)
Y
\ 3340 (OM, o) co 1; MS o/e 167 (M), 149
nax
("-"20)' 109 (base pesk), 108, 79, 78, %9, S8.

1-Phenyl-2-(2-pyridyl)-1,2-ethanediol (4q, 40I}:

o6
threo and erythro mixture; o.p. 146-8 *C, Lit.

threo isomer 151-2 *C, erythro isocmer 133-7 °C;
'n o (CD,OD) & &.0 (s, 2, 20M, D0 exch.).
4.78-5.10 (twvo AB systems, 2H, l_{TC(OH)-C(G'!)'!_lz'.
&.91, J - & He;
HiH2 f

$.02, ) -
be “1){2

5.4 He), 7.2 (@, 7H, S5Ph-H and Z?y-ﬁa). 1.% (=,

4,
one AB system 6“1 82, 6H2

the other AB systeas § £.98, &
Hy H

IH, Py-H ), 8.5 (=, 1H, Py-H ). IR (nujol)

v 3500-3000 (ON, s} ca '; KS m/c 197 (M-K_0),
max ?
109 (base peak), 108, 107, 106, 105, 79, 78, 17,

1-(&-Pyridyl)-2-wethyl-1,2-propanediol {4m,

1
200): H MR (CD(‘I)-(’.'IJCM § 1.1 and 1.2 (28,

6H, 20!1), .0 (s, 2H, 20H, DZO exch.), 4.5 (s,

1H, CH), 7.4 (@, 2M, Py-HG). 8.9 (m, 2H, Py-H;);

IR (nujol) v 3350 (OH, s) cm '; NS /e 167
nax

M), 149 (K-HZO). 109, 108 (base pesk), 79, 78,

59, 58.
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1-Phenyl-2-(4—pyridyl)~1,2-ethanediol (4n, 201):

17
threo and erythro mixture; m.p. 173-% °C, Lit.
threo isomer 177-8 °C, erythro isomer 175-6 °C;
1
H NMR (CD OD * CP_COOD) 8§ 4.89-9.20 (two AB

3 3
systeme practically overlspped, 2H, ETC(O“)'

COM)-H_, & 4.9, 8 5.1%5, T L.
)oK, y JNINZ 6 HD), 7.3

H
1
(s, SH, Ph=H ), 7.9 (2, 2H, Py-H). 8.7 (m, 2H,
Py-H ); IR (nujol) w 3400 (OH, br) o ';
e [ 133

MS m/e 197 (N-H2

106, 105, 19, 78, 77.

0), 109 (base peak). 108, 107,
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