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Abotrrct . 2- and L-Acttylpyridrntr, l d 2- rnd L-pyridine4ldthyder when 4lloutd 

to react vith tuo-tqulv. of aqutour tttrnim trichloridc dd to the crtbonyl car- 
bon Jto~ of rimplt ketone4 (4cctont. CYCloPenrJnont. cyc 1ohtrJnone) l nd l ldthyder 
(actcrldrhydt , propronaldthyde, btntrldthydc) affordiry rubrrituttd pyridyltlycolr 
rn very $ood yitldr. The prercnt one-pot wthod hrr conrldtrrblt dv4nt4at over 

tht txrrtrng proccdur t. tht rtrclion ir dircuared n ten4 

in which the fL(IfI) sptcitr plryr the furdunrrl role. 

IhTRODUC7 ION 

Aa part of our knttre4t on tht reducin& proper- 

tat4 of trtanrur trrchlorrdt in rqueour rcidic 

or brric aolut~on, VI have rhwn 
1.2 

that T~(I111 

Ion promrcs thr trductivt hydrodiarritrrion of 

pyridlntkttoncr and pyrid~ntaldehydta in high 

yltldr under qurtc atrplc txptrlmentJl condi- 

Laonr. t+st3” ut have cxttrdcd rhe rtbd to 

eht converrion of other cmrbonyl coqoundr, JC- 

t~v~tcd tovrrdr reduction by an tltctron vrth- 

drawin group (C)i;. COOH. COOIt), to tht cone- 

rporulrr~ rymctrrc~l dlola. Both the formtion 

of dio1.l rnd rhe rttrtochmistry of the re4c- 

2 
CLon (dl/wao rJCio 1 hJvt bttn drrcuJJtd rn 

~tmo of J tadicel mechanism (Schcw 1) in which 

rht ~nctrmtdia~t cap~o-drtivt rJdicJl l_, for-d 

by uptekt of ont electron from fa(fII) ion, ou- 

ing to it4 particular rtrballzacion 
6.7 

, has an 

blah concentr4tron in rht rtJction medium rnd 

dimrrter in very good yirldr. 

? 
Ri 

P 
R-C * 

; 

?H 
RX-) 

; 2 

of 4 rdicrl wch.4ni 8m 

Though c4ptodJtive 4ubrtitution 4eea4 to main- 

ly favour the whole procerr of diwrirrtion 
6.8 , 

recent repor tJ 
3.4 

fra our 14bor4tory h4vt ahoun 

that in the prcrence of Jn txcema of rl~plt kc- 

tonea or l ldthydtr the cqetiriva reaction of 

Schrme 2 becow predominant over the diwrirr- 

tion of 1: 

OH 

Ri* l 

i 

1 

OH Ow 

R-t-+ 
;t 

R2 

1 

3 

a- Ph; X- CM. OH, COOCI; 

I$-R2-Cl4 ; , R1o H. RI- CH3, Ph. 

Schm 2. 

rhe inrcrud~4tt rrdic41 1 addr to rhc crrbonyl 

c4rbon 4t0l of 4ceton4, rcetrldehyda, l d bmz41- 

dehydr to form tht unrymrtrrc41 dlolr 1 in hi&h 

yield4 inrtead of drocriring. 

Although tht rynrhcrrr of rmtric41 dlolr rc- 

prerentr rn excellent 4lcerrmtrve to the photo- 

chaic4l. l ltctrochrarc41 4rrd met41 reductron 

methodJ employrd9, the rynthrrir of unrmtri- 

CJ~ diolr oifit hrve 4 grt4trr rynthtt ic potcn- 

tLJ1, rJotly rn rtl4cron to thair p~nacol rc- 
Schrrr 1. 
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arrangarnt : in fact, revcrrl coqaounds of this higher yield. The ‘14 !WR rpcctra of crude dLols 

RESULTS 

compound8 Are formed as J mixture of three and 

l rythro L sowra. In home cases (ace eaperrmen- 

In our tffnrt co develop l gencrrlly l ppllcablc 
vcd by column rnd preparative thrn layer chro- 

method for the synchcsla of uruymttrlcrl drolm, 
m4 tOgr4phy. but any rttcopc co rrrlysc thrrr 

UC. now. report on the convrnlcnt preparation of 
rtereachcmistry bv sprctroscoplc oechudr has 

nubstltuted pyrldylglycolr i rcarclng frm the 

correqyonding pyrrdinckctoner and -rldehyder by 

tlnc-step procedure. The reaction IS deplctcd in 

Schcee 1. 

R R 

Py-i l 

5 Rl L* 
C-R . 

2 
IT1 

I* 
l 2H* - 

i, 

Py-;-i-R l 2 T1 

0 ;)I4 i)H 
2 

PF 2- or c-pyrldrne ring; R- H, CH,; 

R- 
1 2 R - 5; R 

1) n2- -w12); l -tcH2)S; 

R - ii ati R 
1 

2- (X1. C2HS. Ph. 

S.chme I. 

0 0‘ 
‘c’ 

b%en l cetaldehyde or proplonrldehyde are ured, 

unrmetrical dials & are l ccouprined by dior- 

ol4ner 5 vhlch rerutt fra subsequent conderu4- 

t1on of G uith the st4rcing rldehydrr. Sv- 

cricrl diolr 2 are l luryr forwd in variable 

rrzount according to Scheme 1. Irol4tcd yields of 

?, . G and 5 4re reported in T4ble 1. The overall - - 

9torchlooetry for the reaction in Scheme 3 is 

?:l vrch rcrperc to the Ti(III) ron/crrbonylpy- 

rldinrr ratio. end l molar ratio of 1:2:15 (sub- 

~trrtc/T~(tII) ion/R1R2CO) has betn urtd rn all 

rc4ct ions. A grcrt excess of ketone8 4ndfor 

rldehydcr has been utilized in order to minlaire 

3 
the foruclon of 2 in favour of G . Rapid rnrtead 

of drnprlse rddlclon of the reducing solut ran bar 

been rdoptcd. for 4n excess of Tl(ffl) ion Ln the 

rcrrt IrBn medrum improves the yield of 4 rnd re- 

duces thr fclmation of 1. The ‘H WR rpectra of 

crude dboxulanrs 5 reveal that two out of four 

(J1 pairs) plmrble stcrw~aowr~ are prerent in 

/ \ 
R, R. i 1 

5 

As f4r 4s thr syncherls of pyrldylglycola ; I* 

concrrntd, clnly two prtcntr 
10.11 

arc reported 

In chw llter4ture which recall thrlr pharma- 

ceutrcrl intercat 4s tntcreudirtes. It 1s uorch 

co underline that owerrl stepr are needed for 

their preparation II shoun in Scheme L: 

! KCS 
P 

HT1 rdnr. R 

PY$ - Py-F-C?4 - R&W 

0 HCl dll. OH &t.! 

0. R20 R H 

= &--C-R2 R- H, CH . 
&l bH 

3’ 
* co2 

R - Ii. cc1 
2 

,. Ph. 

Schcw C. 

Furthcmre, this rthai. consLder4bly less 4d- 

vantagtoun over uur ont-rcep procedure, doer 



rtrlcted t.) Jldchydcr IR2CHO) only. 

DISct’SSI~ 

The achJnlma anvolvcd in the rcJrtion of Schc- 

cw 1 de*ctvcr l ow mrc comment 8, It LS know 

L- O.lCx) - 0.11U2 pH 

I* vrlld In rrldrc rulutlon vhcre Tr(IV) 13 the contrrry. dt$tJbrllztm tht corrtrpondrng 

CJlly obscrvcd fhaf: 

*) r-nly carbwnyl ccnnpound, rub*trtutcd vrth - 

ClccZron-vi thdrrvlng Broups (XI, cJpJbl* Of tf- 

fct tlng the WccrrJry JctlvJt1On of rhc CJrbon- 

l.xygtn twnd, arc rcduccd to the corrtmponding 

lntrmcdlntc rrdlcrlm l by fl(III) ion in 

qrrplc Jromlic ketone8 Jnd rldchydtm (bcn- 

?ophCnOnt . ac~tophtnorw, Jnd bcnzrldchydt), 

maad I UP, unJcrgc1 rrpid one-clvctron reduction to 

*metrical diulq in brsac qolutron 
2 

in Jccord 

vkth tha* Lnc reJ%c of the rcvduclng pvvrr of 

T~(tV)/Ti(tll) rtdok sy%teu with rncreraing tht 

12 
pll (the cqurt ion : 

- t_- 0.029 
34 

- 0.236 pH - 0.0591 1g 1 Ti , 

c) %lrn&c Jll?hJt lc krtoncr Jrd Jldchydtm (Jeer- - 

c~rw, cyclop*ntJnont, cyclohcxrnonc. Jnd VJltrJl- 

dehydc) rcqulrc J l crongrr rrducing Jgtnt. much 

.II T&(O) pwder (from TlCl,/K or TtCll/Li rym- 

cm, ‘1, to br rcduccd to the corrrrponding rn- 

CrmrdlAtr rJdrcJ!S 
Il.14 R’.: 

: R’” C-O-Tr( l). 

Thr*rrfurc, cln the baaIs uf the Jbnvc evidence 

sbvvn. a arktd rrdrcrlr couylrng II not tht pro- 

CCS~ drch would lead tcl un*mtrlcJl drolm 1. 

The. JltrrnJct hypothcras that TI(III) it*n fur- 

ther rrduccr the Intcrmdratc radrrrl 1 to tht 

corrcrpndlng Jnron. Jnd chim llttcr wuld cf- 

fc(l J nuclwphblic rddrrion to the CJrbonyl 

t Jrhon Jtoa of srrplt krtonc* or Jldehydcr. II 

rn contrJmt vrth tht following conrrdcrrtronr: 

d) thr JlrtJdy erntiontd lou reducing povcr of 

Ta(111) ion in acidic udrm; 

t) rhc rtdox pottntiJ1 of rJdlcJ1 1 which, 

thouah unLwun. mat be hi&h (in ncgJtivc vrluc) 

for thr prtmtnct of Jd]Jcrnt donor Jnd Jcctptor 

groupr 6rcrrly rtrblllrcr the rJdrcJl whrlt. on 

6 
Jnion ; 

f) #upporing the fOrPrtiOn of JcJrbJnron is thcr- 

rsodyn_lcJlly porriblc. UC mhould obtJrn, in vur 

rtJcthon condiciow (pH( 1). rhc corrcrpondlng 

pyr idylcJrbino1 l 
15 

lnrttad of chc r_rrlcJl 

Jnd unr~ttrrcJ1 drolr 2 Jnd 4. 

lht moat lrktly rtgucnct of rcJctionJ co rJtl0- 

rulire tht forution of pyridylalycolr C lrn pro- 

duced Ln Sch- 5: the 1nterBtdlJtt rrdlcrl 1 

either drwritcr to 2 (prth ~1 or rddr to the 

carbonyl carbon atom to form the rlkoxyl rrdicrl 

5 (pJth ii). RJpid rtduction of 5 (prth ILL) 

rrd l ubJtquent proton tranrftr 8avt C. 

Although Jlkyl radical rddltiona to crrbonyl 

cJrbon hrvt bttn prtvioumly proporcd 
16-18 , pJth 

19 
03rrJ wll Lnovn teveraiblt proctrr . In our 

rtbctron conditronm,J fundJmrntJ1 role rn mlnl- 

l lrin& tht rcvcrribilrty of pJeh(r:) as ?,l.rvrc 

by Tt(III) ion 
20 

tilch rtductr the strong tlrc- 

trophrlic Jlkoxyl rJdicJ1 b in rn cmpcclrlly 

rJpld end corpctlng irrwtrmiblt proccrr 
21 

(path LLi). 

Supporrin$ evrdtnct II thrt dropulmt rddrtlon 

of the rcducina rolutaon incrcJrcr Cht yrtldr of 

1, vhllt rapid mrxrnt of tht rcaatntm grvco the 

bemt yield* of C. i .c. Jn hagh concentrrtlnn of 

fi(IlI) ion frvourr the l Ikoxyl radical rtduc- 

rron. prJcLicrlly clrm~natcr the rtvtrrlbilrty 

of path LI. and rtc.uccm the forution af 2. 

fht high yrtlds of s_trlcJl dlol obtrrrwd 

vlth L-pyrrdintJldchydc turn@ in fJvour of J rc- 

vcrrrble drrer~rr~ron Of 1 to 2 (pJth 1) cvcn - - 
7’) 

Jt form CCmpCrJturC ** 
.?I 

: an fJCt. drotr 2~4 - 
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irt4nt4ntourly prtciplt4ttr from tht reutton tLhtr (3x50 ml) of the crude mixturt. Tht rt- 

mixturt 44 inrolublt hydrochloridt 4id vould rldual Wutour laytrr. addtd urch 20 ml of 302 

not mtrvt anport 44 4 rtrtrvoir for cht rt4c- 

tivt monatr 1. 

.fi(lII) 

9, (ii) 

1 + C-R c 
; 

1 

I - 

2 
(i) l l 

t 

2 

dibrrrc 4monlm citr4tt rolution to prtvtnt 

fOmhllg. utrc madt rlkallnt urth 4 IOX S4OH 

!I(IV) 

?i ‘? 
R$-yR 

X 5 
1 

1 . +H 

4 

Ctntr41 d4t4. Tht phyricrl drtr uert obtain& 

44 tollovr: mtltin(t pokntr in 4 Koftltr 4pp4r- 

4tur (uncorrtctsd) ; IR aptctrr on 4 Ptrkin- 

Elmtr E 177; UII rptctrr on 8 Hitachi-Ptrkin- 

Elmtr MU 60 4t 70 tV; 
1 
H MtR rptctr4 on 4 V4r- 

14n A-90 4nd HA-100 vith Yk‘Si 44 4n inttrrul 

rtrndrrd. Colcrn 4nd prtpor4tivt thin lrytr 

chrmatqraphy vtrt c4rritd out by urrng Htrck 

rilrcr &cl 60 (0.06-0.26 w) and Ytrck Kitrtl- 

at1 C P-25& (2m) pl4ctr rerptctrvtly. All 

chmicrla mploytd vtrt rtrltnt grdt, 4nd tht 

TlCl 
3 

rolutlon (15f v/v in 4cidic v4ttr) u4a 

st4ndrrdirtd 484inrt Ct(lV) 0.1 N rolut ion. 

All ntu cmpoundr grvt 44tirf4ctory tlmtn- 

tary (C,H,Nl l ulyrtr. Al 1 capoundr vtrt aao- 

lrced 4nd thtlr rcructurrl r#&i8mntr art 

c-ltttly conrirt4nt with Cht l ptctr4l and 

l rulytlc&l data &lvtn btlov. 

Ctntr41 proctdurt. To 4 vtll rrirrcd rolutlon 

of tht rubrtrxtt (Py-CO4, 15 -1) 4nd the 

kttontr or rldthydt, (RFO-R2, 22’5 ~11 in 

gl4cirI 4cttlc 4crd (lo-15 ml). 4 15t TLCL~ 

rolution (30 rol) ~44 4ddtd 411 4t onct. Tht 

rt4cclon mixture vax rllowd lo rtxct for 3 h 

4t room t*PPtraturt undtr niLrogtn. 

Ctntr41 uorklrp proctdurt. In 411 rt4ct ions 

(txctpt usth mttont) cht unrtacrtd kttone or 

l ldthydt ~44 rtp4rrttd by tstr4ction vlth ethyl 

roluclon rnd thtn txtruttd vllh rthyl l ctcatt 

(Is150 11). Tht cmbintd or$rnic txtractr vtrt 

vrrhtd with dratlllcd wattr, drrtd ovtr Na SO 
2 c 

rnd conctntrrrtd In v4cuo. 

Btc4urt of Iht dafftrtnt rolubilrly of rht rt- 

4ct ion producea, tht rtrptct kvt proctdurtr for 

thtrr irol4tion art ghvtn. 

Run8 4 - f. Dmtr 2a, ?.3dr(c-pyrldyl)-2.3- - - 

but4ntdiol h4r 4 vtry lov rolubilicy in most 

of tht c-n org4nrc 
1 

rolvtntr 4nC irr rtcovtry 

vu rchltvtd only by rubrtqutnt continuour tx- 

trrctron by ptrcol4tion urth trhyl l cttatt. A# 

rtvtrld by ‘H NM 4ptccr4, rhr crdt mIxcurt) 

obt4intd l fttr vork-up cont4rn 4lmoac txclur- 

lvtly tht unrmtricrl diolr 5, s. kc. 4nd - 

Cl (vich c4n bt furthtr purifitd by rccryrtrl- - 

luxation) or 4 mIxtuft of Ld, !A. 4rd Ce, St. c- -- 

Prtp4r4trve colum chrmtogrrphy on ailrcr $tl. 

urrnl tht Rrrditnt tlution method (htx4nt/tthyl 

4ctt4ft frop 8:l to 1:l) l ffordtd tht stparrcron 

of dioxolrnta )d or 5t from dlolr id or tt. The _ - - - 

tlucion ordtr vaa: dioxolane, drol. 

Runr & - 1. Dkmtr 3. ?.36r(2-pyridyl)-2.1- 

butand rol ir rolu51e in ethyl 4ceC4tt. but rtm 

qu4ntlt4tlvt rtcovrry v4l 4chrtvtd by continwwr 

txt t4ct ron. Dlmtr 3 ual rtparrttd from tht crudt 

rt4ctlon olxturtr obt4rntd afttr vork-up by col- 

unn chroutogrrphy on rllrc4 se1 (rlurnt . hcxanc/ 
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T&bit I. Yleldr of irolatcd praductr. 

*** 

***_ 

Substrate 

l CetOnt 

cyc lopcnt~nonc 

cyr lohexrnonc 

l cctaldchydc 

propionaldthydt 

bcntaldtyhdc 

JCCtOnC 

cyc lcpent anonc 

cyc lohrxrnonr 

acet rldrhydc 

propionaldthydc 

brnra ldthydc 

acttont 

btnrsldehydt 

4rctont 

btntaldthydt 

2 4 
__-*--I--c*---- 

25 63 

21 71 

25 62 

21 tracer 

2r, 28 

10 85 

16 80 

17 68 

16 72 

18 42 

LO CL 

lb C? 

?8 20 

71 20 

GO 35 

31 CO 

*_**__ 

Ptoducto lrolrttd yield (XI 
4) 

(ktratl yield (tl 
4) 

5 ; 
**-***__----_**I___*_____ 

88 

95 

I? 

60 85 

Cl 93 

95 

30 

tracea 

94 

85 

88 

90 

84 

63 

98 

97 

98 
b) 

89 
b) 

J) prcductr rsolattd and overall yields arc bared on the rtrrtiw subrtratr; b) 232 and I8f of 

mtthyl-?-pyridylcrrbinol vtrt rtrptctiwly recovered in runr E and 0; in all other runa the cor- 

rerpondinu carbrnolr utrc .~lur~, lr&a thrn 5%. 

ethyl ~cecatr frm 9:l to 1:l). Tht l lution or- htxant/tthyl l cttatt/wthnol &.5:&.5:1). Tht 

der vJs* dr=rtr 3. diol : (runs &, 3. I, 1); _ - _ 

dioxolrnt a, dintr %, drol k~ (run ~1; and 

diuxolrnc IL, drmtr Ip, drol 2 (run ‘_I. 

Rurr c and n, Dlmcr 2=, 1 .?-dl(; -pyridyl)-l.?- 

rthrntdlol (mso ~somtr) prcclpltattd InstAnta- 

l lution ordtr ~8: 9 or 9, wrhyl-I-pyridyl- 

crrbinol (ace nott b) in tablt 1.1, and 2~. 

Sptctrorcopic data. ?or rprctrorcoptc l rrifin- 

senta of 2a, a, - ** and * Ott Ref. 1. The 

rtructurrr of productr 4 and 5 utrt dtductd J# 

ncourly frc~~ cht reaction mlxturt 4s inrolublt 

drhydrochlorldt’. Ihr crudt nrrturr obtaintd 

Jftcr vorkwp va* ccn rmlntd vrth tht dl Lsatr 

of 2m vhrrh vJ8 StpJrJtcd frw diol Cm or Ln by - - - 

prtparrtrve thin lrycr chr~rrogrrphy (tlurnt: 

follCmr: 

Z-(L-PyridylI-3wthy1-2,3-butandiol (Ca, 631): - 
t.p. l&8-51 l C (fra chloroform/uthanol 9:l); 

1 

htxrntltthyl rctcrttimtthanol :.5:L.S:ll. 

Runs e rnd %_ D~rcr 2, I ,~-d~(?-pyrldyl)-1,2- 

cthJncd:<,l vas wparrtrd Ircrn dral 2 or 3 by 

Cnlrr’ln chrunatngrrphy on rrlrcr wtl (clurnt : 

H W KDCl,) d 1.05 (#, IH, CH3). 1.22 (r,3H, 

CM3l. 1.6 (0. 3H. (74,). 3.0-3.5 (broad, ZH, 2 OH, 

n20 txch.), 7.45 (a, 2H. Py+iBI, 8.5 (m. 2H, 

Py-Wa) : IR (rujol) vUx 3300 (OH, I), 3150 (OH. 

br) co 
-1 ; MS m/t 182 wl~2L. 164 WH20). 140, 

123. 122 (hart ptak). 106, 80, 79, 59. 



I-(c-Pyrldyl)-I-0-cycloptntrnal)-crthrnol (Gb, - 

Ilff: m.p. 135-6 l C ff ram chloroforr/~thanol 

9:1); l W ?@U KDC13* CD+ID) 6 1.5-2.0 (I, llH, 

CM3 end (C14214), 4.5 (broad, IH, 20+4.D20 l rch.), 

7*6 (0, 2H, Py-H& 8.5 [(II, 2H, Py-Ha); 

-1 
IR (nujoll vm,x 33W (On, s) cm ; WS r/c 207 

(HI, 190 (H-OH), 123 (bracr perk), 112, 85, 79. 

1-(&-Pyrldyl)-l-O-cyclohex~nol)-cthrnol f&c, - 

62x1: map, 13r. ‘C I!~c*D chloroformlcthyl ether 

1:l); 
1 
H SMR (CDC13) d 1.1-l.? (a and I, l3H, 

Cw, and U32~5). 2.0-3.0 (broad, 2X, 2 OH, D2O 

txch+l, 7.1 {m. 2H. Py-H&l. 8.5 (I, tH, Py-Hat ; 

1R (nu)ol) wpux 3470 (Cm, broad), 3120 (CM, 81 

-1 
cm ; MS a/c 222 (W2‘ , 203 (H-H20), 123 (bo- 

I* perk), 122, 79. 

60%): thick oil; the m rprctrm of the crude 

product #hour 4 mixture of four dirrtcrecntrr, 

tuo fo~~uer~pr~d~i~*nc and their reparation 

YIP achieved by preparatrvc Cal-n chroutogrr- 

phy uring the grrdkrnt tlution -Chad (hexan*/ 

ethyl acetate from 9~1 to 1:)). 

One ~8cmr {oil) : ‘W WMI KDcl3) 6 0.8 (d, J- 

6.b t12, 3H, C’M3), 1 .S2 (d. J- 1.1 MI, 3H. CH$, 

1 .b Ir, 3H, CH31, 3.9s (q. J- 6.6 Wr, WO-C~-cw3~, 

S.28 (q. J- S.l Hr. lH, O-+31, 1.3 II, 2H, 

Py-Ha), 6.6 (m. 2H, Py-HII). 

I 
the other irowr (thick oil): H WR (CDCl31 4 

1.33 (d. f- 6.6 Ht. 3H, CM,). t.h (8, 3H. CM+ 

I.48 (d, .I- C.8 Ht. 3H, CH,). 3.92 (q, f- 6.6 We, 

1 H , O-CM!,), 5 .I (q. .I- L-8 Ht, 1 w . D-CH-0). - - 

7.3 (a, 2H, Py-HQ. 8.6 (0, ZH, ?y-Me,; IR (frl& 

1160-10150 cm 
-1 

\r Ichrracttrrrtic bmdt of 
OXX 

droxolrnc rrnR2’) ; MS a/t I91 (HI, 178 (?l-O13), 

lC9 (Wl,CHO. bare perk), 114, 122, 101, 79. 

2-(i-tyrsdyt}-2 ,?-pmtuwdiol i&t, 28tf : thick - 

Oil, mixture of two 8t*reo1s~er8: ‘” nwI KoClI) 

6 0.9 and 0.95 (It, IH, CH~H,). 1.2-1.6 (9, 2H. - 

CWyCW,l, i-5 rnd 1.S8 (2s. 3H. CH3). 3.S) and 

3.52 f2t. 1 W. CH4HI. c.f (1. 2H, 2 0@4 . D20 - 

rrnrh.). 7.L (a, IH, Py-Hd), 8.4 (e, 2H, f’y-Ho) ; 

IR (film) L 
-1 

d,x 3300 (OIJ, very 8) cm ; 

Hs m/c 102 W”12? 181. 161 WH,O), 121 (brrt 

prrkl * 122, 80, 79, 18. 59, 

2,cl-Oicthyl-5arrth~-5-(C~~dyl)-l,3-d~oxolrnr -. - 

(I*, kit): thick oil, slrtrrrc of four stercoiro- - 

mera; ‘H NRR KDcI~~ 6 0. IS-1 -9s (n, 10 w * t*o 

CH201,t, 1.2S, i.3S, 1.40 and 1.60 14s. W,W,CO) 

3.S-k.0 (Ct. 1 H l CM-O), &.9-5.1 (Ct. I HI o-m-0, 

2,) (nr, 2H, Py-HA); 8.55 fm. 2H. Yy-HaI; IR lfrtml 

-f 
v m*x 1160-1m e-b (chrrartcrist tr band- crf 

daoxolrnr ran*251: MS m/C 22ltn), 2n tq-CM,l. 

192 (n-f2H5), 161 o’t- 2 C+ . to+* perk). l&R, LW. 
I 

122. 121, ?I%, 58. 

~-Ph+nyl-2-IGpyri~yl)-l .?-proprncdifil -._ f&f, 8’aX): _ _ _ _-..- - 
thrco and crythro mixture (l:l); r0.p. 150-2 *C 

(from chkorofotmar), t.tt. 
10 

l&9-%1 +C unknown 8terec 

chrsirtry; 
1 
H h?m (mfl,) d I.4 and 1.6 (28, 3H, 

CH,), C.C (0. ZH. 2OH , l-1,0 l xchs) , 4.7 (s, 1 H, 

CH) , 7.0-7.3 (m, IH, Ph-H), 7.3-7.5 (I, 2H, Py-k$) 

8.4 (LB. 2H, Py-H 1; IR (nujol) I fW0 and 32OC 

-1 d 
aax 

(OH, #I cm ; ns s/c 211(W20), 123. 122. \?I, 

106 (bare peak). 105. 78, ?I. 

2-~2-Pyr~dyl)-3~~thyl-2,3-butxn~dio~ CQ, 80f): 

oil; 
1 
H NMR tCDC1,I d 1.1 (I, 3H, CW+ 1.12 fi. 

3H. CM3), 1.6 (a. 3H, CH31, G.3 (broad, 2H, 2 OH , 

D20 txch.), T.2 (a. 1 H , Py-HBl, 7 6s (m, 2H, Py- 

Hg and Py-H,), 8.5s (a). lli, Py-H .I; fR (file) 

Olx ICOO (CM. 1) CE 
-1 

\ ; ?e a/* te2 w”)2C. Ibk 

W-H20), 146, 122 (brrt peak), 79, 59. G3 

1 I-f2-Pyrkdyll-1-f -tyclopcnt&nolf-cth&nol i&h, 

6aZ). a*p. 71-l ‘r (from ethyl rthtr); 
1 - 11 WR 

KDCl,) 6 1 .)-?.a (1. 11 tl , CM, and (CH2)c). 

3.5 and 6.8 (brord, 2H, 2 CM, D20 cxch 1. 7.25 

(1. 1 H , Py-HpL 7.7 (m. 2H, Py-H% and Py-izY). 

8.55 (I, I H , Py-Hol; IR (nujol) *. 3360 rnd 

-1 
max 

3210 (OH, 1) 4-m ; 3s a/c 207 (HI, 190 In-o!!!) l 

123 <bare pr&f, It?, iOk. 80, 79, tb. 

122): m.p. 76-8 l C (Irap petrol ether/ethyl cchcr 

9:1); It! WR (CM!,) 4 1.0-I.? cm, kI!!.CH, and 

ICH2f5), 2.0-3.0 Ihrcrd, 2H,?Ok!. D20 rxrh.1, 7,2 

(m, 144. pY-$) l 
I.$-?<8 ft. 2H, Py-H 

P 
and Py-H 1, 

V 

8.5 fr. 1H. Py-H 1: IR (IWJJO~) L 
‘r 

tax 1320 bnd 



A cmwntml synI.bcrrs of urbulutd pyndylglyds 124s 
-1 

3100 (OH. 8) cm ; 9s x/c I2 1 (MI, 204 (PI*) , 

123 (brsr perk), 122, 104, 99. 80. 19. 78. 

1 
2-(2-Pyr rdyl) -2,3-butrnediol (&A. 4~2Z) : H h-R 

spectrum of the crude product reveal@ a mixture 

of the three and crythro forara. SeparreLon of 

the tvo stcrcoiscmcrs vaa achieved by preprrr- 

tivc column chromatography, using the gradient 

r.lution method (heart-w/ethyl acetate from 9:1 

to 1:l) fo\lowrd bv ptcparatrvc thin lryer chro- 

mtogr4phy (elurnt : hexrnc/cthyl acetate f : 3) . 

One isaner (011): ‘H WA (CXl3) 6 0.92 (d. 3H. 

al-r)!) * 
-3 

I.51 (I, 3”. a$), 3.87 (9. 1” I C”). 

h.US.0 (brord, 2H, 2 OH , D20 l rich.) , 1.0-8.0 

(t, JH, Py-ii and Py-HP). 8.5 (n, 1 H , Py-H,). 
t 

1 
The ochr-r isomer (oil): H Mu (CDCl3) d 1 *l 

(d, 3”. CHjC')* 1.~6 (a, 3~. CI$L 3.9 (q, IH, 

(-“I. 4.0 4nd 5,O (brad. I”, 2 OH. D20 rxch.1, 

! .0-R .O (r, Iti, Py-HV and Py-HB) , 8.5 (I, 1 H, 

Py-H,) ; fR (film) \ I*x 3t00 (OH, 1). 2500 (in- 

truaolccul4r “-bond vrth nitrwen). 

(a, 2,L,5-Trimrthyl-5-(2-pyridyl)-l.36ioxol4ne 

30X): tvo dlaacereoiacmcra are predminmt 4nd 

rhrlr rrolrtion vaa achieved by colon chtwto- 

sr4phy on silica Mel (hcr4ne/ethyl acttaCt 9:1). 

One i*.mer (ok11 : 
1 
H X’IR (CDCl,) 6 1.45 (d. J- 

6.1 Hr. Nl. O+a31, 1.45 (I, I”, C”,), l.C6 

(d. J- 4.8 Hr. 3H. O-C(cB3)+). 4.2 (q, Jo 6.3 

HI. I H. 0-C”-m3,. 5.15 (q, J- C.8 “2, 1 “, 

o-m-0). 7.15 (I, I H. Py-"@I , 7.65 (1. 2”. 

Py-HS rnd Py-Ht), 8.6 (0, 1”. Py-Ho). 

The- ottwr ISGUVT (nil). ‘tt VMM (CIK13) 6 0.81 

(d, J- 6.6 tit, 3”. 0-CH-Cl,, , 1 .55 (d. J- S. 1 

“2. 3”. O<:C”,W. 1.73 (a, 3”. CM,). 4.5 (q. 

J- 6.6 Hr. 1 H . 0-CH-CH ,I , 5. I (q , J- I. 1 “2, _- 

I “, +C”+) , 7.15 (0. 1 “, Py+$), 7.6) (0, 2”. 

Py-H 
t 

and Py-Hp), 8.6 (0. I H , Py-H 1; IR (fllr) 
a 

\ 141 1160-1050 cm 
-1 

(charactrriatlc bandr of 

dloxol4ne rlng2’); IIS n/e 193 (HI * 178 (H-C”,) ( 

149 tn-c’tl,CHU, bare perk). 13C, 123. 122, 107. 

79, 10. 

?-(?-Pyr~dyl)-Z,~-pent~tdiol (4k, 44X) : chick - - 

u11; mtxture of the three 4nd l rythro f 0x-m; 

1 
H ?wR (CDCI3). 6 0.8S-1.45 (a, 5H, C2H5) * 1.5 

and 1.6 (2r, 3”. “O-C-23). 3.4-3.7 (2t, 1 II, 

E-c2ws), 3.0-1.0 (broad, 2”. 2U4 , D20 cxch.1. 

7.3 (m, IH, Py-Hg). 7.7 (a, 1”. Py-Hy). 8.55 

(dd, 1 H, Py+l 1; IR (film) v-x 3380 (OH. l ) 
0 

m-l; HS m/e 181 (H) , lb3 (W20) l 122, 121, 

79, 78 (bare peak) , 58. 

l-Phenyl-2-(2-pyridyl)-1,2-prop4ntdiol (4 1, 17f): - 
three and erythro mrrture (l:I); m.p. R5-9 l C, 

10 
Lrt. 119-ll*C, HCl salt of unknoun sttreochc- 

miatry; 
1 

” FMt (CDCl,) 8 1 LO rnd 1.57 (Is. 3”. 

m3), 6.3 (B, 2”. 2 OH, D20 l xch.) , L.8 4nd 4.82 

(Is, 1 H, CY), 7.2 (P. 7”. SPh-H 4nd 2Py-Hg), 

7.4 (I, 1 H , Py-HV), 0.‘) tr. 1 H. I+“,); IR 

-1 
(nujol) u 3410 and 3310 (OH, a) cm ; YS 

maa 
m/t 229 (HI, 211 (n-“20L 1941 (Y-H20-OH), 121, 

122. 106 (baat peahI, 105. 77. 

I-(t-PFidyl)-2-wthyl-1 ,2_propantdiol (2,351): 
. 

oil; I” m (CDcl3) 6 1 .l (I, 3”. CH,) * 1.2 (s, 

3”. C”3). 4.5 (a, 1 H, C”I. 1.6 (a. 2”. 20”. 

D20 txch.), 7.2 (m, 1”. Py-“,I, 7.3-7.8 (m. 2”, 

Py-Hs 4nd Py-Wy), 8.5 (a. 1 H, Py-Po); IR (film) 

\ .4x 3340 (al. I) cm -‘; ?tS ale 167 (MI , lL9 

(II-H20) , 109 (brat peak), 108, 79, 78, 59, 58. 

l-PhtnyI-2-(2-pyridy1)_1,2-tthrntd~ol (3, LOX): 

thrto 4nd tqthro mixture; o.p. 1~6-8 l C, tit. 
.’ 6 

thtto irmr 1’51-2 l C. trythro tamer 133-T ‘C; 
l 

‘H WR (CD3OD) 6 L.0 (a. 2”. 2 CM, D20 exch.). 

k.78-5.10 (tuo Al l yatma, 2”. H_F(O”)-C(a)-H_2; 

one AD ryatta d 
“1 

4.82, d 
“2 

4.91, J 
“l”2 

- 6 “2: 

the ocher AfI ryrtm d 
“1 

4.98, 6 
“2 

5.02, J 
tt,ti2- 

5.4 “21, 7.2 (m. IH. SPh-H 4nd 2Py-“8). 1.5 (0, 

1”. PY-“~), 8.5 (m, 1”, Py-HaI; IR (nujol) 

\r 3500-3000 (0”. r) CD -l; 
_X 

ns m/c 197 W”20) I 

109 (brre pr4k). 108. lo?. 106. 105. 79. 78, 77. 

1-(L-Pyridyl)-2~t~hyl-l.2-propantdrol (km. - 

201) 
I : n !J?¶R (C~cl,* 0,c.n) 4 1 .l and 1.2 (28. 

6~. 2cnl), 4.0 (4, 2”. 2 OH, D20 l xch.1 . h.5 (a. 

1 H. at) * 7.6 (I, 2”. Py-“& * 8.5 (0, 2”. Py-“,I ; 

IR (nuiol) v 
-1 

3350 (0”. B) cm ; ns m/t 167 

(M), 119 0(-H;; t 

59. 58. 

109, 108 (bare peak), 79. 18. 
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l J. OTR. Chtm 

* I. Ut@tdotp .rd 

. &I, 2CI3 (1962). - 
H. l-Phtnyl-2-(d-pyridyl)-l,2-tth4ntdiol (Ln, 201) : - 

thrto rnd trythro alxturt; o.p. 173-5 l C, Lit. 
27 

thrto iratr 177-6 l C, rrychro aaowr 17Sd l C; 

1 
W m (CD,00 l C?,COOD~ b 0.85-S .ZO (cvo AD 

rysttot pt4ctic4lly ovtrl4pptd. IH, !F(aH)- 

C(OlM2. bH 4.9, 4 

(4, 5H, Ph-“ll+ 7.9 
n2 

5.1’5. J ~6HI). 
HlH2 

7.9 

( a, 2H. PY+~)+ 8.7 (m. 2H, 

Py-Me 1 ; IR (nujol) w m4x 3600 (OH, br) cm*‘; 

)(s a/c 197 (lW20), 109 (b4.t pt4k). 108. 107, 

106, 105. 79, 78, 77. 
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