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SYNTHESIS OF lH-IPYRAZOLINES 

2 3 4 

Exuqb fa 2H-Spyndnes d8o arc tmcoamm;. 
in frt only T&an&am ml hynbii lmve aye- 
thaizdcmpcnmboftypcJ,wbatX-CNorCOsEt 
radY=N~aSWkffY-H,tbcpmdwtcxdin 
ttJc2-pynz&efam(. 

IH-Uymz.&m lb hve bcco pmpoaai u mctiva, 
not hhal, iomadka.*” Two IH-Spyradnu uf 

6: 



390 K.#ummud 

ilua (17) dcpdiug 011 tbc albbdal w (R’Jlt) 
cboaalfathcokfhs14wed.‘-y 

Ii8p&dyiUtbCCUCdtaolinrlok&trWit.bbullry 
m m [R’- MUX-, NsrcH-, NGHCHr: 
R’=H] tbc yiddn of IH-lpyntoliwr (l,? arc &ood 
bcuu8c of the competipl [3+21 cycbdhon 
(IS* 16) b slowed down amsikdy by stcr!! 
dmcc.‘-‘~wbikl7amrfoundtokt&cxc~ 
pro6uall&t.&ractiwCdithpcedl7bOnr 
acconplnied by 5-m of tbe”rn” cycbuktuct 
18.prticuhrtywbtn~ractiopternparhrerwat 
usai.Wits~rizeoftheurbrtimcntR’tbc 
react&l ntc of the co(IcQldd pmcua w-+11) in- 
cralai.* In the c8tc of cthykn;eumgcoe and LbutaK 
no IH-3-pym.ahe vu &tcctai. nlebwyidd8of 
I7caxldkauaalbyrideractioar,prokMYofrrdi- 
cd mtufe?’ In tbc cyd@taw scriu (cyckpultm, 
cyckhemh cyclohe@d DroviQd he bwut yiddr 
for cycb&xcnc. Tbc CrlMk muaid 174 wu con- 
tmiaudbyrscamdtxakt,wbicbpovcdtobcr2:1 
d&t of w azinc 8od CYdoPmae 
&ti&kio~yi&B&fcctlyfrom174ubd11inr 
aakdtabcfcacth.Tkrpecawcopic duaarcam- 
ristmtwitb stfucmc 18. 

ushginhe8ndaa!nqhthyiuuuok!finiccocb 
pods the IH-3-pyruolim (171 ad 1TL) could be 
isohtaJinhi&yiddn.Somc&ctmricbok&tr(atol 

I3 

CtkraMd emhca) dmo fond lH-lgyradiws (17) 
aafmctioaritb11,~m~invuybw 
wa 

Tbcstrwud +Mlcatwasbucdoatbespec- 
t.rwqicdrtLTberpectn-tbtpfucaceda 
NH fmctioo (336&33soan-‘) ad d a cuboo dou- 
b& hoed (17135_1640cm-‘). r, NMR spectra ahow two 

r@ rcwm!c a~ -2.0 to -4.7ppat qdittal by a bq 
rwuc w ‘Jrr- 1.%1.85Hz. Tbc l,l,I,3JS_ 
~yigruup~riretoaQuMecwitb 
a#ntmctmu -Il.lto -11.6ppm(‘J,,,r-6.P7.8Hz). 
Intk’HNMRspcctrarhdtigdforrNHpmton 
(8 - 4.lM.U7 Pam, excbmpbk with DrO/CF,CO#), a 
aqtc! for the proton of a (CF,KH-gnwp (b- 4.0; 
4.7ppm.‘Jwr-6.!L7.UHz)uwdlutbcrtlbrtmwntr 
mdR'.piuxd~.doub&bonducoburvcd(T~~ 

Anuomethireimiw(S)withHItoa,prcacntbotb 
at c4 ad c-5 of t!E kmocydk ryltun could be 
idBtaJutheruMepcobPctoftheructionof llwitb 
fklhomw- tikcwk 11 Md cycblpcaudieae yieidaj 

II 



mruwtthiDc~atblvtemparauer.~Inotba 
cascatbciotamsdiryof1SwmprovalbyNMRspec- 
tnncogY* 

nJcnmtstcpdtbercactioaIl+14+Uthcrcfmis 
cbmdyutrblhbedFortbcKCobdputdtbcractiOb- 

now,wbe(krh rrurtpptmen!involvathcatcpd8a 
umcthkyli&ormuomdbmt~~tcdby 
formula 21 md 22, rqectivdy.“*” 

Tbl? rynttmia of 
dieaerfroalKiDcs8nd~ 

ramplectptr,batu-2oto+2vtbcyarettabk 

eaoprblObCtnqpadbydipobroghjaMd0~ 

-T’* = nlelmnkdpdtbc~dthe 
uome&mcikcake&toatobbydroOenrboa * w4_ 

wqacdydmrhtrthrrcartotbclH-b_ 
rywm 17. Tbc mew ryntbttic mute ia M a&it&ml 
amviKir#pmoffartksaTuamd~tof 17. 

S$-Bia(triiluaoawtby&lHH-Spyradkia 17 were 
truufomaIiatopyrazduuoaeowpyrolyiat 
4w?~wefa4mi~~etiarinrtioa~~ 
occmbdLwm.‘nK tanpduc~forti 
uonmtdiDnpmcas~depmQlmtbenxtlucof 

suMtucats R’ and R’. Tkic tInd& pudkl artier 
%a8JdYtbcPynrakf ommha from +hy&oxy- 
pyrxxolinu by bss of water xed metbane.‘* 

Fwtkworkaatbcractioabcfmviaurof17islmdcf 
pfcsult invm. 

we tmvc demonrtntsd tint tk rmction of 
bcuawmrcetoac uinc with ok&m of type 
R’CHCHR’ ir a paenl route to IH-3-pyrwtiw. 2- 
[3,SBWrillu~ouwbyl) - I - pynzdia - I - ytio) - 
l.l,l$$$ - burihwm, - 2 - propuau arc tbc inter- 
lnmhta of thil rertioa. Ftlnhma we have 
&VdOVd8~rimp*Sp~~htotbClH-3- 
pynzoliac !Y- by LAH-rrducbon 
dumcthmcihu~fnmthcrcactbad 

/ R’ 
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mJ)Jc, ‘H ” 
1.27 (a) 9H 

4.72 (a) 1H 

(CA5)2CHCH2, H 

0.99 (d, J . 6.0) 6H 

1.50 - 2.25 (m) TH 

4.72 (0) 1H 

CH,, CH, 

1.80 (a, broad) 6H 

-(CH2),- 

2.15 - 2.65 (a) 6H 

-(CH2),- 

1.50 - 2.40 (m) 8H 

-(CH2)6- 

1.28 - 1.92 (m) 8H 

2.05 - 2.55 (m) 4H 

-C7H6- 

5.48 (broad) 2H 

7.13 - 7.72 (m) 4H 

-C,?Hi- 

7.36 - 8.08 (I) 6H 

4.63 (h, J = 6.9) 

4.20 (h. J - 7.0) 

4.17 (h, J - 7.0) 

4.02 (h, J . 7.0) 

4.12 (h, J - 7.0) 

4.22 (h, J - 7.1) 

4.67 (h, J - 6.9) 

4.71 (h, J = 6.9) 

OC2H5’ CH5 

1.54 (t, J = 7.1) YH 4.36 (h, J - 7.5) 

4.11 (q, J = 7.1) 2H 

1.78 (broad) 3H 

I(C2H5)2* CHJ 

1.07 (t, J = 7.0) 6H 4.65 (h, J - 7.8) 

3.04 (q, J - 7.0) 4H 

1.78 (broad) 5H 

5.15 (broad) -2.0 6P 

5.12 (broad) -2.0 6P 

4.96 (broad) -4.7 6? 

5.60 (brad) -4.2 61, 

5.02 (broad) -4.5 61 

4.99 (broad) -4.7 6? 

5.86 (broad) -4.3 6P 

6.07 (broad) -4.7 6P 

4.86 (broad) -4.0 6P 

4.78 (broad) -4.2 6P 

-11.5 (d, J = 6.9) 6P 

-11.1 (d, J - 7.0) 6P 

-11.5 (d, J - 7.0) 6P 

-11.5 (d, J = 7.0) 6P 

-11.3 (a, J . 7.0) 6P 

-11.5 (d, J - 7.1) 6P 

-11.2 (d, J = 6.9) 6P 

-11.6 (d, J - 6.9) 6P 

-11.2 (d, J = 7.5) 6P 

-11.3 (d, J . 7.8) 6P 

‘H R?!R spectra roaordrd in CDC13 with TMS u lntarnal atandud: 

“P MMR rpoctra recordad in CHCl5 ulth CP5CQ2H aa extornd etandud; 

cheslcal eblftr In d-valuse, coupling conetrnte in Hx; 

a) rxchuylsable vlth D20/CPJC02H; 

b) elgnale rhov addltlonal low-ruyr coupling 7JFP I 1.x - 1.85 Ha. 



ruatlon ructlon aolvont YlOld b.p./torr IR (am”) 

terper~turo time m.9. 

t (cH3)3c, H s4 80 Oc 9d hoxane 79 53 Oc 3345, 1640 a 

P (cH3)2cHcH2* Ii cm-9Ooc 3d !I 57 20 oc/o.oI 3342, 1655 b 

E f=3' a3 00-90°C 21 d hOXWl0 2p 52 Oc/12 3348, 169C 
b 

d. -(CK2)3- 30 0: '4 d hsxane 51 73 %/12 3355, 1705 b 

35-36 'C 

P -(CH2),- 80 Oc 5d hexuu 32 45 Owo.2 3350, 1695 b 

I -(a2)6- tlO-90°c 10 d hOXUW 65 41 oc/o.ol 3350, 1615 b 

35 Oc 

6 -C7H6- l 80 Oc 4d hoxuw 93.5 75 Oc 3350, 1645. 

L -C,2H6'.* 60 Oc 10 d benseno 80 121 Oc 3355, 1605, 

1565 ' 

Rocordod in KBr ', aa film b; 

l Iron lndene, l * from ~aonaphthylme. 

aomp . SO&a ?tut C H 1 

la+ 
1ZJ C13H15’1213 

412.2 

412.2 

384.2 

396.2 

410.2 

438.3 

444.2 

480.3 

441.3 

?ound t 34.84 3.01 7.26 

required: 34.96 2.93 6.80 

?ound : 34.98 2.95 6.86 

required: 34.96 2.93 6.80 

Found: 31.18 2.19 6.90* 

required: 31.26 2.10 7.29 

Poulldr 33.24 2.05 7.33 

required: 33.35 2.05 1.07 

Pound t 35.25 2.65 6.137. 

required t 35.14 2.46 6.03 

Pound t 38.61 3.45 6.40 

requlrwdt 30.37 3.22 6.39 

Pound: 40.72 1.91 6.11' 

nqulnd t 40.56 1.02 6.31 

Pound : 45.43 1.13 5.80' 

requimdr 45.02 1.60 5.03 

Pound t 35.25 3.46 9.44 

required: 35.39 3.43 9.52 

l Column ohromato~aphy on rlllca gel / chlorofoxm - carbon 

tetraohloride (lrl) va8 neaemuy to get uulytlarlly pure 

muplea. 

q Exporbentm to purify u by dlmtllletlon felled. Colum 

ahmutoyaphy aauad deoompo8ltlon; 1ZA thorMore VU 
chuacterlsod umlytloally after tranaforutlon into zip. 



Bl K.BuBDadd 

PC (ffoa o.&xm& IR (KBrk 3350 (Ml). lm (AxA 
16Mca-’ (rDN). ‘If NMR (&uuaae): 8 - -3.10 l (4Hl. 
3.83A.O kad (IH), 4.mb. J-6.9Hr (IHA 6.978 (IHA 9.65 
bad (IH). “F NYR (Tkudoae): U--Urn Wh -73m 
(3F). -aZq. I-UHz @I. -10.8~ (SF), -127a 0, - 
13Ja. J - 6.3 Hz (3l’l. (fkmd: C. 27.74: H. IXI: N. 7.9S. 
CnH&Nt rsqobr;: c. tLlp. H. i.ll: N. 7.7j%). Man spec- 
bum: Y’-72.4. 

Rmft&a o/ I1 *LI rorknar A aixttuc of II (6.566; 
2ODmmnud ~(I.U~:2OmmOnWSSkcp(~5Oold 
~u~loopltemp.fa26mridd7.lt~);ap.~ 

(fioa m.&me). IR (KBt): I53Oa-’ (-I&(). ‘H NYR 

(Cm,): 6 - Odbl.%m (6Ji). L&2% m (3H). S.07d J - 
65Ht (IH). ‘“F NMK (CHCl,l: I--4.lq. J-ll3Hz (fp). 
-lMq, I-113Hr (3p). -12.5~. J-7.IHz QF). -2S3q. 
brad (3P). (Found: C, 37% H. 2.84; N. 6.X C,,H&XNI 
~:C.%.%;H.UP:N.6~).~~Y’-ltZ 

3-lntfhyhmimo+mrih~-5~ - bir(tlf#wmmuh~ - 2 - pJJ - 
r#&wo.l-~d~ - cthyfl - IH - 3 - pJTu&dk (17J) 

Tor~~ol1l(3~~;l0~ial0mlrk.bcrratu 
-34 l SA of l&tb~ (1.116: IOmon. ir 
lOmlbcz~cwuuMrdbopirmn&rN~.Mtcr2Ir~ -#, 
LAH (0.46: IO.5 ama& in IOml ctkr wu ddcd. nt laixtmte 
wuanoucdlolnmrpsJowlytoBcz-31a).oob~ 
work-ttptkIH-3-pynmkI7Jrukhtcdfnnmrairttmof 
pm&ctl u 1 ayftrltLr IOU. vidd: 0.64 1(145%): lnp. 6o.Ml’ 
(beme). IR (Kilt): 33SO (Mfj. 1675 cm” (AX:). ‘H-NMR ud 
*~~kfrbki:u3vtialdrtr:~k~~3.~osctrpa: rm 
M’ = Ul. 

7kamdyL o/ l7b. Cw In (2.46: S w C*LI w 
tol9M~.thecnamofdmutioawufokalby”PNUR 
~y.TbruysUkmu&dobkuednsputi6cdby 
m cbortoqrpbr (aa rcvccw. Yidd: I.28 (mm 
2k m.p. II I* (bcxmdc&mfom). IR (KBrl: ISWcm-‘. ‘H 
NMR (CZXY,,: d=SlDh, J-7Hz (IH), 7.4M.Um (6JQ “F 
N~(CDCI,):I--IOJbJ=7Hr(6P). -16.3rQh(fktnd: 
C. 49.65: H. 1.73: N. 6.71. C’,H,F,N, m.+ra: C. 49.n; H. 1.72; 
N, 6.8%). Mats rpectmn: Y’ - 410. 

s-moxysmtthyf-rffigwn?muhyf - I - [u3 - rgmom - I - 
niFromrrcthy( - ccrfl - pm=( (Ul 

Torstkdrohof11(6.%~;20mol)io20Omlkmau 
-IQrloblaf Iuboxy-pmpyoe(3.#:r)mo0b IOmlbex- 
mc.mdQd&~&ca11&rN~.TLrmixtmwaskept3dry1 
ato-~rad2drysrtmomteatp.befar~trruaJwkbO.sg 
(Ifamd) IAH. in 1011 ctbcr. for 4lr u Q. On byhfytic 
wa&uptkcdcI7lwuobhcd(NWtdwa:Tabkl~ 

For pynzol fonnukm lnwukucdtols&l~forI8br.2a 
wuparikdbycokm v; (ZZiC 
chbridwndavatuffuco&tmm 
yidd: I.756 (26%): bp. 67’/12 tom, IK (l&t): 164Scm-‘, ‘Ii 
NWR (CDCI,): 8 - I& J - 7.2 Hz QH), 214 (bnmd) QH). 
~J~~.J-~~Hz(UO.J~~~.J-~H~(IH).‘~NYR(~: 
8 - -9.65 d. J - 6.6 Hz (6Fl. - 14.9 I (3F). IFoood: C. 3J.03: H. 
251: N. Sti. C,,H,F,N;o &a&: C; 3i:ti; H. 264k. 8.14%): 
Musspacfxum: W-344. 

Tlmd* oll7J. coaqmtmd 9 (O-% 8: 2 mmd) (Iu M 
tolxrforsbr.Tbemmltbgli&Jwupwikdbalbm 
&mm4npby ml -1 f&ill&& ricra: 0.746 (look) 
24r: b.p. IW/l7tw. Ill (4lm): I%¶ cm-‘. ‘H NMK (CDCI,): 
6=l.OSt, I-7.2Hz (6H), 217 0 c3H). 3.lOa J-73Hz 
(4K). 5.87 b. J - 6.75 Hz(lH). “F NMR (Cm,): 6 - -10.06 
J - 67s Hz (6h. - IS.3 a 0. (Fcond: C. 38.95: H. 3.91; N. 
11.18. C,,H&N, mquim: C. 3U2; H. 3dD; N. 11.32%). Uma 
rpctrum: M’ - 371. 

‘TLcticoaqmad~tiwto * 
v 

u -6.Oq. J-9Hz 
(6F)md -ll.lq,J-9Hz(6F)intbe NyRma 
pmb&ybtk “critwnrrc”~~botbtkiw4utyl 
acprpbceddIiofwpecttotbebkyx!icrirtysm 

‘C. H. Juboc. Pymzda, m w Ink&m 
urlCoJsulRbrtIBdilcdbvRH.W%rlw.Ihl%. 
Wiby.NnYaL(l%Tj. - -.-- 

~.bGB@LSpCU¶udhY.Lpcl.J.~cLas#7& 
2801 (l9%& 

‘J. H. A&ma md R F&J&, 1. C&m. Sot C. lSU7 (I%#). 
~.YO~~odlLah.USSRYl29l(Ip#). 
‘J. Blpao, C. Mu& h R Km&&y md P. linb. I)r 
T- of if&m&u D. 319. A&c& Pmss. Na 
Yalt(l??6k - - - 

‘hL6te@m.J.Jm&mlRScbn&r,NeitmkU,442 
(l937l: c&m. Abe. s2. PDob (I)#). 
‘il. I.~s&Ycbak ld h-v. l3ot&o& J. oa CLar. USSR 
34.1478 (1960; ckm. Able. 61, #52r (1964). 

‘hTek&amudS.~yml&Y~ZkaMO,373 
(l%3k 

‘hT~rrS.~~mdH.Sro,JU16.IS(l9U). 
)V.F.VIDirmmdV.O.Ynb&ii.I.kCh.fJSRM 

Imz (IW ch A&w. 61, tz99b (NW. 
‘~RHt@#LRCk&y~H.GNtkdt.Cla&.1%.829 

(l%@;‘RH~mdH.Oo(tLnaIW1H1,839(1%8’). 
‘P.BoacadJ.EbaoMdRIrorda.T#0Uk&H22.2461 

(1%6). - 
. 

“B. V. Me ud V. V. TribaM& Ckm. Hd. Coap. USR 6, 
II66 (em ch Absrr 72. 1-v (lml. 

“‘T.&a&-J~udL&m&,-ikb&kn#.(A 
30 (1%3); cr. w--J- ml L ZipdbL J&u 7s. 1% 
(1970) 
“0. We lad 1.1. Hmtcbkm, JbU 741,89 (lm 
Yna---_~.pbaro.~hqoiaudO.Tm9.~Jf*ao- 
ru” em. IO. m3 (1933). 
‘K.Borpr.W.~udhGiaaI(rlnr?CbrY48I 
(1974): lruam. edit. I& 474 (1970. 
‘t.Borpa.pmscaed~tbeJthEsmpmSrsposbaa~ 
otk Cbaktty. Aricmcr/Sc#lub M (l9m 
r(.~mpr.~.~bra~~ILrebud~.ScbiEbseda.ti 
Bu. lo. I(60 (l!n? 
=K.Wupr,H.SC&&O&MdJ.E&So.T~JA- 
ma 2911 (I9m 
“SEku¶tm#&adhEr+&I.RrorkrChm3.119 
(l9m 
%J. R Baiky ad N. H. Moore. 1. Am. ch Sc. 39, 279 
(1917); ‘1. R B&y rod A. T. UcPbcnos, M M. I322 (1917). 
~.P.FonkMdhRTiiJ.CkrrS#.ChfsC#rr 
816 (1969). 
YFa~micr1~~:f.w16~7-Jr~rqtSy1~6&349(l9?6~ 
mJ. w R W. Hdmm rrd H. J. LbdsQ. cla Ba. 
16& %I (1971) = La J. 

“K.BPrp.H.SckimkrmdC.ZUtl.~.Ch.~.~ 
(lmr); lotam m IL w (I9m 
“K. Bmr9w Id F. Heia Chm-Z& Hi. 152 (lmn. 
~hOiaaP.Numara.K.BumudW.TbtlaAwn. 
CG y ra (l974):-Iol&. Edk. 1J. 474 (In?. 
nQaraoaatYwi&uwt:RH114a.RPlarinrraudh 
EckcRCkal.k.llasm(l5mudIhdsed 
YS.R~~hRTiiJ.Ch.Sor.PatbrTt8Eh 
L 539 (1975X 
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