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THE USE OF TRIPHENYLPHOSPHINE/DIETHYL AZODICARBOXYLATE (DEAD)
FOR THE CYCLIZATION OF 1,4- AND 1,5-AMINO ALCOHOLS
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Merrell Dow Research Institute, 2110 E. Galbraith Rd.
Cincinnati, Ohic 45215

Summary: Application of the Mitsunobu reagent to the cyclization of 1,4~ and l,5-amino
alcohols provided an assortment of azacycles in good to excellent yield.

As part of a project directed toward the synthesis of polyhydroxylated azacycles,
we required a mild, convenient procedure for the cyclization of a series of amino
alcohols. Previously, the Mitsunobu reagentl (Ph3P/DEAD) has been used to produce
aziridines from l,2-amino alcohols? and azetidines from 1,3-amino alcohols3 but to our
knowledge this procedure had not been applied to the synthesis of larger azacycles.A
Recently, we described the cyclization of a pair of 1,4-amino alcohols under Mitsunobu
conditions to give 2-vinyl pyrrolidines.S We report here that treatment of a variety of
1,4- and 1,5~-amino alcohols with Ph3P/DEAD affords pyrrolidines, piperidines and related

multicyclic systems in good to excellent yields (egquation 1).

aH

/\/ PhsP/DEAD /ﬁ
(CHa)n = (CHa (eq. 1)
\v/"NR

\_ NHR n=1,2
R = alkyl, aryl

The general procedure for cyclization involved treatment of a 0.,05-0.2M anhydrous
tetrahydrofuran or dichloromethane solution of the amino alcohol with 1.0 or more
equivalents of PhqaP followed by an equimolar portion of DEAD. The reactions were carried
out at room temperature under nitrogen and were monitored by TLC for disappearance of
starting material. Addition of water and extractive workup with dichloromethane followed
by purification of the crude product by flash chromatography6 gave the desired azacycles
in yields ranging from 70 to 93%. The substrates, conditions, and results are summarized

in Table [.
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The procedure wos 5t applied to the syathesis of pyrrelidines from 1,4-amins
1s. Az prev-oousty rPDC?tﬁd,5 rhe cvelization af allylic alcoticl 1 {where R =

ol
CH4Ph) eleanly oroduced Z-virv] pyrrelidine 11 while [is hydroxy epimer 2 produced

pyrroiidine 12, These resulls are consistent with the usually ohservedl SN? displace-

ment of the hydroxyl group ir the Mitsunebu weaction, ar least in the zese of Lhese

a1lylic alcohols.’/ The process wos alss highly regiosclective since no az

ne prajucts

epi
from ' attack o1 the terminal alxene were cbeerved with elther 1 or 2. Using the less

“ivared; but scill N—phenvl-53-3ming-2Z-pertanal 3 as substrats proviced an

rxcellernt yield of pyrrolicine 13, 2ting that arvl as well a2s alkyl amines can e

csed Lu Lhe cyelizatien.®

avathesis of suhstituted piperidines which

Tre melhodol wits extendod Lo

resembla the notent alpha-giucosidase innibitor l-dsoxynojlrimycin 22,9 (Qyclization of

D-glucose-de~ived 4 under Mirsunabu conditions gave achiral tridemuyloxyplperidine 14.
OGH OH
T H on oM

BN
OH
NH

22

Wher the carbon bearing the rnizrogen was substizuted by an & 1vl graup, ving formation

, when a 40050 mixture of diasterocmeric amino alcohols 5,

still proceeded veadily. Thus
derived {rom treatmeat of the hemiaminz_ of 7.3 4-wri-O-benzyl-l-xylose with alliyl-

magnesium chloride, was treated with Fh P/

Al a similar bu. separable 40:60 mixture of
allyl substivtured piperidines 15 and 16 was isniated. {These piperidines were used as
the precursors far & and 7, respsctively.)

Similar conditions wera used to form fused ring systoms «ith bridgehssd nirrogen
atoms. Both l-deoxy-6,7.5-cri-0O-henzvlcastancspernine 17 aud its 9-cpizer 18 were

prepaved by treatwent of the approprizre

ydroxypropylsubstivured piperidines 6 and 7

cith Ph.p/DFAD. 'L Thesz two componrds are related Lo the indolizidine alkaloid castano—
3
speromine 23,11 a very potznt inhibler of certain alpha-glucosideses. Bera-carboline 8

was reedily cyelized to affors telracyclic 19 ae preoduct from Zisplacement of the

wvdroxyl group by the infole nmitragen wes itselated.  Similarly, the one carbon homoleg

s aethod.

9 waz converted to 20 in good yield ueing &
Finally, wc artempted to extesd this appruach to the synthesis of azepines by
rreatwent of L,f-aminc alconcl 10 with PhoP/DIAD, Tut were unable te fsolate any cf the
desired seven-membered ring 21, even using mere dilure conditions which night have
favored an intramolecular reaction,lZ
|

Tn sermnary, the trestment of 14— and 1,5-amine alcohols with Phyl'/DEAD resulted in

gond ra axrellent vields of substirured

cveles incinding pyrrolidines, piperidines,

srd a variery of nuliicyelin sestems.
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PRODUCT!S)**

H 19n=

= CHyPh ®Vields are for chromatographically pure compounds.  CAll products gave satisfactory
TH NMR {300 MHz), °C NMR (76 MHz), CIMS, and ! spectra. dOvemigh! reaction.
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