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1.3-Dipolar Cycloaddition of Benzonitrilium N-Phenylimide

to Didehydropeptidest
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Aradia

N-Bmowu.ﬂ-dldchydlophenylmnylytycino ethyl estors 3a-1 add benZomitrilium Nephenylimide 2 ragioselectively 1o

yield the pyrazolylar carboxylic acid peptides Sa-1.

s g Dabehydrapeptides {DDP, 1) havi ittracted moch inter-
esl g the past 200 yeirs ownmg 30 1heir ntimunion acti-
ity ONS bntabiting propetics’ and their use as intermedi-
atey it the synthesis of chiral peptices™ anid imidazole Jeri-
vaves. " T E3-dipotarophitic reactivity of sich 3 ¢ass of
pepules Bas non yor been explored, however, Quy iteeest in
Prepintes having N-termingd heteroevelic amisie-acid fresiducs
Seal s g Stody the cychoaddition of enzoni iliam N-phemyt
e 20 st of Nebenzovl o adwichydrophonyt-
alimyiehvone eyl esters 3a<f and o dotennine 1he regio-
chemvistey ol the resction prodocts {Schense 1),

“0
1
H ONMEHCO,RY
‘c:cf
£ hicon
t

The didehylraspeptides Ya-fwire peepared by ring-clenys
mee of The cotresponding § £ yoxazolone derivalives (2)-da-f
with vifgd plvcinase hydrochlonide in dimethyformamsbe i
the prowence of tricthylameme The physical properties of the
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Schome 1
T rccon dny sotresprondeney,
T B iy S Paper i delined mthe fistrcovns i Avahors
W Chem Resewrely 185, 19903, Baie 1 s theee s nerctine 1o
sorrespemyhen stcr il in S € e, Bewarr b (Al

known DDP (/p3ad were wdeniscal with those reported in
the Breratiee " The stenctsires of the othotr wew DRI (7).
Iv.coef were estabiished by their elemental analyses, IR and
'H NMR spectral data, Their IR spectra exhilil two amide
N baods pear 3250 and 3060 e Y anester eelsony
hand near 1755 e ™' and two ameade cartvany? bands ke
FORO and 1660 ¢m ' Ther 'TE NMR gectra sevealon)
charcterstic sigmals oepe & 128 (300 1) 40 (1L s and
BAS (2TE ) sddition to twer NEE proton sigssds an (e
region & TR-X7

Reaction of the aximtones (£ pda O with ciliyd plycnate
hssdrochborle vander the same conli W oment ]
shove also affoeded 1he corresponding (Z)-3a-€ The formi
tan of e litter seems o be due to the known conversion of
the Iatile (£)4 to the maee stable (Z)-4 in 1the presence of
amines !

Be iliwm A-phenylimide 2. generated or st by the
action of treethyly vn N-phenylbenzohydrazonoyl chlor-
wle 5 in chiloroform oz reflux, reacted with 3a-f (0 give the
vorresponding - cycloxdducts (Scheme 1), The reactions
prived (o he regmselective as ooly e rogoisemes was
obfained in each cave av evidenced by 'HONMR specteal
analysis of the crde reactson products, The regiochemistry
of the issdnred eveloatducts was evidenced by e alicraative
synthesis of 6a from the previously reported spiropyrazolk
B! T hos treatment of 8a with ethyl plycisare hydrochls -
e in dimethylformamide in the presence of tricthylamine af
fom temperature afforded o product identical in all sespects
(o, mixed rp, and IR} with that edained from 39 amnd 2
This fding, wxdicates 1hot the products islated from the
reactions of 2 with (Z)-3a- have the sructure & and not T
Ihis regochemical asspament (s further subsiantiated by
comparison oF the shemmcal snfl of the 4 S-dibyleop- 17
pyrazote ring protor of the cyeloadducts Ga-Twith those of
the relaed 4. 5-dibydros L f-pyrazole denvatives 9. 1a their
"I NMR ‘pectra, each of the peptides 6a-T exhibited
snglet signal in the region & 5.1-5.4: The similanty etween
such values with those reported for 9.(8 S4-5.7)7 seemis 10
be in support of situcture 6 assigned (o the peprides pre-
paresh. The other "H NMR and IR specteal data of 6a-f ace
also compatible with theie assigned sirecture,

Experimental

Mps were led on- 3 Gatlenkamp apy 'HONMR
AP were recarded on 2 Vanao EM- 300 spectecametes (of sofus
s i COCT, with Me,S1us intermal standand; B sodscates & hrosd
siptal AR spevinn were chramcd on 4 Ne-Unicam SPY .\r.\'!m-
photometer nsing ompies i Klir, Mecnsnalyses wery perlormwd
with a Ferkn-Elmer 24048 ¢l | amalyser at King Abdul
University, ARl wlvenis and reagenis wers purchased from Alleich.
The hydragenst chleride $' aml the onandimes (24 o (14"
were prepared acconng to Wilertuce methody,

Reactioms of Lt Citwmote Hydrochioede with An-1 and Xu,
Cieneral Pravedure ~To 3 stirred sotution of the sppropriate ox-
aroline (Z)-4 o { £y (S mmol) i dimetsylfosmamede 120 mi) wae
bl o sspeasiva of ethyt ghinate hydrochiunde (165 2.0 mmod)
At iethydamine (5 mmol) in DME (10 msl) Afser 2 0t room fen-
perptare, the misture was pourest into cohl water with sisrang The
solidd that previpdiatat was collectat und Crvstailined from methaiel
we v the cosresponding 3. Repetisinn of the same prowedurne wang
R in place of @ afforled o prodect (mp 162 %) ieatseal in ot
respsvey fon g msaved s s HRY winls o slstpinsed Tk vw




A N vty e IR b e e RSO Al (L8 N
F2SENTL 0 AR N gk 28 AN Gl T T gL ), R
AL by ik A (11 sy (Foemds O 0838 0, 8T N, TX.

LN, foquites (0 b LS 220N, TSN AN{TRY ek,
e 100 AT TR0, 1 1T VR, s VIR g,
A2 T 0 0T 16 N TR I by sl & () (LS ]
ghound (RS 2000, G872 L E RO iequines L nses g,
SN TN X TR vt mep 1700 SICD0Y 120 (318 1),
DN CNAR Ay BT AL gy 3 1SRN, 6 2-70 (30 110y, TR
(UIL, by et XA (1 Bh sy theoed L, 6%, 18, S0 N, T4
CoNLOD, soquires € AS R4 13 608N, T4, M (8% yeld)
20370 gl w200 202 °C), O (EDO)) LIS TR 1LY ,3.0%
1 g 42 IL.I’,J ld,l(lun,mz.vt.usn by and VAL
sy (Tt €62 2010 8,72 CALON O, eguizes C.o20,
L 408 DL 7 245 3¢ (bN% yecdd), mp. 08 °C, 8 (CDCT) 15D
(VLT 4 10 (2 TRy 82842 Fldy, 7370 (10 1) m) K2 (1 1,
w8 1T 0 (Foumt C. 893 H TN DS Ol NAD reuirc
4S8 I, AR N, AN MM ywddy e 08,
WOCDOT) 28 CUEL 1, & 0 (2 H, gy 204238 8y SHA200
BTG,y T (0 N g 93 EE v (s O nian
0N, T O NN, nequines C 663 1L S8 N, TOTHN

Hoy rmas oo 2 wialy Xa-f Clomeral Pyowvabure =T Tt vl
o i apprepre X (S mmal) e chlioofoem (20 nedy anl 1ercthste
e (€ ity was sdled A-pheoyRncoh deaenmnoyl chlomic §
1S e S mened), The mistuee wan relluned Im 230, then the wi-
Lent o dlahitted under redueed presurs amt e crube ol KA was
riknrated with methanel, The solid formed sas colfevted aml cryss
Inthzged From meshanol o give 6.

B4 1 T pividy e 16870, raiem ‘tﬁlln RERUARTE NS 1 Y
1IN 1S el 1678 (COY SECDCL) 125 3Ly U 5 LSTTS
ST M8 S0 ML s and AR-R 2 (22 11 m) {Fovd ¢,
SE6 N, IS O N O, requires O 7281 AR SAN N, 128
A 55 yiehdy e PURCC, v Jom T (Kl Mon, 330 (NTR
R R T R AN R S 6(:'|)( L AL, MV iy,
A2 g A 20 822 (VR ] WSRO0 200, my
ok 4, TN, S NCT U HENO, noguines € RIEAR 1S
S8, N UT My e AV gickl), mp 192U, o ' (KHe
W20 1220 Ny BT LTI e BATE (CO), PRTE I N2
CVIL oy 2R ERRL ap AR L2 T, 4222 HL ) S0 spiead
XX A2TE nyy (Found; ©, 35,7000 6000 N 1081 CUaNgY,
pepises 4, TERAIL S TS, NLUTEg e (00 sl g Bne
Vodem TARNLAZI0 (NH, (D, ETns and  1BA0 (0,
ALCDCT) | W N g Ao g2 T g 42 (2 Sangl iy
and GR-TU (AL m) (Foumd C 6K TR SAE N, 03
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CoM O, nypuaaes €, 0828, I S0d NOSA Py be (S
ety e U, v St 2N, L AN 750, 1700 ol
1620 (CO) Fonind. C AT, A% N TR CGLNGD, reguires
O 0 QU 1L SR80N, LR B (0% wdg& mp 208 v
con * AIOI, VAN (NELY | TS0, 1340 il d6X0 (C) NI
PoMEE Moy S0 (2 HL ) 32100 S50 1,5 S X2 and
(8-F9 030 1, m) (Foumy: € 6982 18 ST5IN 98 CultuNO,
roguttes C.00 15103 VLN 9a8%)

Kevetowl: Hh Jomuiry [P35 Accepied. ek Jamcary 19423
Faper E]3f00] 771
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