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Abstrakt - The cycloaddition raktiona of diphanylnitrllimine to coumarin, 
3-•thoxycarbonyl and 3-acetylcouarins vere studied. The obmrvod regio- 
chmistry of the reaction vith tha couaarin 4a ~a. the mme am the ona 
suggmted by other rwoarcharo. ror the co&ins Ib and Ic bearing an 
electron withdrawing group at the )-carbon atom, our resuKa invalidate 
the previously reported ragiochamistry. The preaanca of an electron- 
withdrawing group at the 3-C atom of coumarin derivativoa revera.. the 
regionalactivity of cycloaddition of diphonylnitrilimina to the dipolaro- 
philic double-bond. 

INTRODUCTION 

Coumarin derivatives are well known for their biological properties and 

many syntheses of the 4-oxo-lH-benzopyrano[4,3-clpyrazole fused ring system 2 re- 

sulted from the cyclisation of the hydrazone derivatives 1 or 1 l-3 . 

Recently, SHAWALI .and co-workers 4*5 described the 1,3-dipolar additions 

of diphenylnitrilimine 2 (DPNI) to coumarin & and some of its substituted deriva- 

tives 4b-f with the twofold objective of preparing compounds with biological acti- 

vity and of studying the regiochemiatry of the process. 

These authors claimed that the regiochemistry of all the reactions is 

the same and suggested that cycloaddition would proceed “in such a manner that 

union occurs between C-4 of coumarins 4a-f and the terminal nitrogen atom of diphe- 

nylnitrilimine, and between C-3 of coumarins and the cationic carbon terminal of 

diphenylnitrilimine”, thus leading to the cycloadducts 2. 

These results were established on the following bases : 

- the identity of Se with an authentic sample prepared by refluxing - 
3-benzoylcoumarin phenylhydrazone 1 in acetic acid (Scheme 2). 
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DPNI 3 xa- b 

a:X-R- H ( 6Hgb - 4.5 or 4.7 ppm) 

b : X - H ; R - CO Et ( 6H 9b 
2 - 5.38 ppm) 

c:X-H;R-COCH (bH 9b 
3 - 5.23 ppm) 

Ph\ 
N-N 

Ph (A) 

ph’N-N 
(B) 

Ph 

Scheme 

2 (assigned structure in ref.5) 

d: X-H; R-COPh ( 6H - 5.35 ppm) 

e : X - 6-CH3 1 R - H ( &Hz’ - 4.45 or 

4.75 ppm) 

f : X - 7-0CH3 ; R - H ( gHgb - 4.45 or 

4.8 eem) 

. 
R = C02Et6 

lSH4 - 4.3 ppm 

6H5 - 5.53 ppm 

R - COCH3’ 

6H4 - 4.18 ppm 

6H5 - 5.42 ppm 

R - C02Et6 R - COCH3’ 

6H4 - 4.65 ppm 6H4 - 4.7 ppm 

SH5 - 4.82 ppm 6H5 - 4.7 ppm 

- the assigned structures 5b-d ‘were supported by analytical and spectral 

data (pm: and ir) : the regiochemistry of these cycloadducts was established by 

comparison of the chemical shifts of their 9b-protons with those of 4-CH and 

5-CH of the related pyrazolines terivatives (A) and (B),obtained from diphenyl- 

nitrilimine and ethyl cinnamate 
7 or a,Pansaturated ketones . The similarity 

between the chemical shifts of the 9b-proton of 5b-c and the 5-CH in the pyrazo- 

lines (A) would substantiate the ;egiochemistry of the cycloadducts 5b_c as sug- 

gested by SHAWALI and co-workers . 

- finally, the proposed regioselectQvity was rationalized in terms of 

the frontier molecular orbital (FHO) theory . 
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In our opinion, this extension of the chemically demonstrated regioche- 

q istry of 2 to the cycloadducts from the coumarins 4b-c substituted at C-3 by an 

electron withdrawing group, is doubtful : 

- we already pointed out that the FM0 theory did not always give results 

in good agreement with the experiment9. 

- the comparison with the pyrazolfnes (A) and (B) is unadvisable because 

tkle relative stereochemistry of H-4 and H-5 of these pyrazolines was not specified. 

- finally, our previous reeults 10-12 show that the regiochecistry of 

cycloaddition of DPNI can be oriented by an ester group fixed on the C-atom of the 

iipolarophilic double-bond. In any case, the terminal nitrogen atom of DPNI is lin- 

ked with the C-atom bearing the ester group. 

On the basis of these arguments we reinvestigated the regiochemistry of 

the cycloaddition of DPNI to coumarins 4a-c. 

RESULTS AND DISCUSSION 

1. Cycloaddition 6f DPNI to coumarin le 

The cycloaddition of diphenylnitrilimine 2 (prepared in situ from 

N-phenylbenzohydrazidoylchloride in benzene in the presence of triethylamine) to the 

coumarin * was carried out at gO°C for 4 hours. The sole product was found to be 

the cycloadduct 5a (Scheme 2) which can be dehydrogenated to pyrazole 5 by treatment - 
with lead tetraacetate. Proof for the structures of 2 and 5 was obtained by SHAWALI 

and co-workers5 from 1 and 2 respectively. We support the structure of 2 in trans- 

forming it into 5-orthomethoxyphenyl 1,3-diphenyl 4-methoxycarbonyl pyrazoline 1. 

Oxydation of this compound leads to the pyrazole g which was also obtained by reac- 

tion of 5 with dimethylsulfate. 

Saponification of the ester l gives the acid 2 which decarboxylates to 

5-orthomethoxyphenyl 1,3-diphenyl pyrazole lo. The pnr spectrum of E shows a one 

prot;; Isinglet at 6.78 ppm, characteristic for a 4-CH proton of the pyrazole 

ring - . 

For further confirmation, the pyrazole 0 was independently prepared as 

follows : 1-Phenyl 3-orthomethoxyphenyl 1-propenone 1116,17 was converted to its - 
phenylhydrazone derivative followed by cyclization in refluxing acetic acid to give 

the pyrazoline l2, which was dehydrogenated to pyrazole 10 by treatment with lead - 
tetraacetate. The cycloadduct 58 is identical with 3a,9b-dihydro-4-oxo-lH-benzopy- 

rano[4,3-clpyrazole. 

This complementary proof of the regiocheoistry of 2 may appear super- 

fluous, but it will allow us to compare the pyrazole g with product 19 obtained by 

transforming the cycloadducts 5’b and 5’c issued from the reaction of DPNI with - 
3-ethoxycarbonyl coumarin 4b and 3-acetyl coumarin &. - 

2. Cycloaddition of DPNI to coumarins 4b and & - 

Following our previous experiments, the reactions of the coumarins c 

and 4c with N-phenylbenzohydrazidoyl chloride were studied in benzene in the pre- - 
sence of triethylamine in order to point out the effect of the presence of an elec- 

tron withdrawing group at C-3 in coumarin derivatives on the regioselectivity of 

cycloaddition (Scheme 3). 
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Thus, the reactions afforded the cycloadducts 5’b and 5’~. The yields 

(65%) are better than those obtained by SHAWALI and co-workers 5 -13 . The C nmr spectra 
allow us ta assign the chemical shifts of the C-3a and C-9b atoms (5’b : 6C-3a -’ 

75.25 ppm ; 6C-9b * 53.31 ppm ; 5’c : &C-3a - 79.81 ppa ; 6 c-9; - 52.83 ppm). 
The high values of SC-3a are inconsistent with the regiochemistry suggested by 

SHAWALI and co-workers5 where the corresponding chemical shifts for bC-3a should be 

lower than 60 ppm18’ 

Then, we carried out a chemical study of the cycloadducts 5’b and fi, 

where the target molecule is the pyrazole 19. The sequence from 5’b and 5’c to 19 is 

outlined in’dcheme 3. Treatment of cycloadduct5’b with an aqueoraolution (10%) of 

potassium hydroxide gives the acid 13 whose decarboxylation is accompanied by dehy- - 
drogenatlon leading to 14. The same compound fi wan obtained by treatment of 5’c - 
with an aqueous solution of potassium hydroxide, followed by heating the crude pro- 

duct in toluene. hethylation of 14 gives the substituted pyrazole l7, which can also - 
be obtained differently from G. Treatment of 5’b with a NaCl-H20-DHSO mixture 

according to KRAPCHO and LOVEY yields the pyrasolinic ester 15 which was transes- - 
terified with dimethylsulfate to pyrazolinic methylester and ether 16. This compound - 
was dehydrogenated to pyrazole 17. 

Saponification of 17 leads to the acid 18 which decarboxylates to - - 
4-orthomethoxyphenyl 1,3-diphenyl pyrazole l9, an isomer of 10. 

The pmr spectrun of 19 exhibits a one proton singlet at 8.1 ppm, corres- - 
ponding to a 5-CH of the pyrazole ring 13-15 . 

A comparison between the structures 10 and 19 rejects the regiochemistry 

suggested by SHAWALI and co-workers5 
- 

for the cycloadducts from DPNf.and the couma- 

rins s and s. These cycloadducts fi and & are in fact 3a,9b-dihydro-4-oxo-3H- 

benzopyrano[3,4-clpyrazole derivatives. 

For further confirmation, the pyrazole 19 was independently prepared as - 
follows : the Hannich base 21 -’ a precursor of an U,&unsaturated ketone, was syn- 

thesixed by an adaptation of the literature‘methods 20-23 starting from orthometho- 

xydesoxybenxoine E 24,25 . By treating 21 with phenylhydrazine we obtained the pyra- 

zoline 22 which can be dekjrdrogenated to give the target molecule 19. - 

We conclude that the presence of an electron withdrawing group at C-3 of 

coumarin reverses the regioselectivity of the cycloaddition reaction of DPNI. All 

the observations which we 10-12 and other researchers 7,26-30 recorded corroborate 

these results. 

Melting pointa (KO- Sank) ar. uncorrictod. IR Spectra (KBr) V.T. obtatiod on 
BECKMAN l pctrophotoratar rodal IR 33, NMR Spectra (CDCl,,) VW. racordod on a BRUKKR-SPKCTROSPIN 
M-200 #pectroneter. Chemical-•hiftn arm given in pp domffald from internal standard tatruathyl- 
silane. Ilicroanalyses VW. parfomed by the CHRS (Sezvim d'Analyaom, VKRBALSOII, hanca). 

fror rnIQI. sxE::$ :_::'rZ':;31";:sr; ~a:e:::"~s :$:::;I:=: 33:!5z:::pa_ 

red according to litaratura aathoda.- - 

1. Cycloaddltion raactiona 

Cmmral procoduo : TO a aolutfon of coumarin or itm dorivativaa (10 -1) and 
II-phanylbenrohydrazidoyl chlorida (2.3 $3, 10 rmol) in bnrona (50 ml) was l ddd triothylamino (1 ml) 
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.I@ th. m.gm.tIc.lly .tIrrd mIxtur. v.. rof1ux.d tor 4 hour. urd th.n cooled. T+IO ruction mixture 
Y.. fi1tor.d to rnow th. pxw1p.It.t.d trI.thyl.min. hydrochlororid.. The .olv.nt wu wqwratul to 
giv. the ctio product which v.. cry.t.llIrd from l th.nol. 

1,3-di~~yl-~.9WIh~o-4-oxo-lN-~nro~uK,[4,3-c]pyr.xolO r mp 179% (lit.5 : 
175-6*C), 65B (lit.' : 658). 

IR (KBr) : Y(c-0) - 1735 cr-' 
m KDCl3) : 6 - 4.45 pi (d,lil,J-1ZNr) E-3. ; 4.75 pp~ (d,lE,J-12Nx) H-9b ; 

13 
6.8-8 ppm (m,l4H). 

C nmr (ao1.ct.d v.lue.) : bC-3. - 48.28 p&m (d,J-14lEx) ; bC-9b - 67.61 pp~ 
(d,J-143Hx). 

mp 137.C (lIt.5 
1,3-dIph.nyl-3a-.thoxycarbonyl -3.,9b-dIhydxo-4-oxo-3N-b.nxopyr.no~3,4-clpyr.xol. S'b: 
: lJJ-S*C), 65t (lit.5 : 28%). 

- 

- 1725 and 1745 CSI-' 
- 1.1 ppo (t,3H,J=tHx) ; 4.2 ppp (All p.rt of u1 NIX3, 28) ; 5.36 p&n 

13 
(.,ia) W-9b ; 

c w (..1.ct.d V.lU..) :o"-": ~4';~;.J.(33Hx) * 6a 
6C-9b - 53.51 ;& (d,J:l42.&; b C-3. : 75.2 g 

- 62.96 ppln (t,J-146Hx) 
pp~ (.). 

mp 186-C (llt.5 
1,3~iph.ny1-3.-.cety1-3.,9bdIhydro-4-oxo-3Il-~~o~.no[3,4-c1~..01. 5'c : 
: 182-3*C), 65t (lit.' : 32t). 

- 

IR (Knr) : Y(c-01 - 1710 .nd 1770 cm 
-1 

#it (CCC13) : 61 2.34 m (1,381 ; 5.23 pp (.,la) B-9b ; 6.9-7.9 Pam (m,llH) 
C nmr (.elect.d valu..) : bCH - 26.3 pi (q,J-1308x1 ; bC-9b - 52.83 pp~ 

(d,J-141Hr) ; 6 c-3. - 79.81 DpI (.I. 

2. D.hydrog.n.tIon ro.ctIon. with l..d totr.cot.to 

Gen.r.1 procoduro : 7.5 -1 of PbWO)4 -prelimIn.ry v..h.d with purtuu- VU. add.d 
to. solution of 5 molof uch product Cz, 1, 2, E or 22) In 10 rl of dichlorolpotlun.. The rFr- 
turo yu rugrutIc.lly .tIrrd .t roa t.mpu.tur. for 12 hours. Th. .XCOU of l..d totrrcotato V.S 
d.mtroyuJ with . little .c.tic .cId .nd hydr.rI# hydrat.. The .olutIon V.S drld over .nhydrow 

pot...Ium c.rbon.t., filtered and the .olv.nt .v.por.tod. The crud. .olId v.. than cry.t.llIxd from 
.th.nol (EtOH) or acetic acid (AcOH). 

- D.h drogenation of 2 give. l,3-dIph.nyl-4-oxo-1H-knropyr.no[4,3-c]pyr.rol. 2 : 
AcOH. q p 258-C (lit. J : 232-3.C) 
6 

; 83a UIt.5 : 60%) ; LR (KR.r) : U(C-0) - 1720 cm-' ; PI(R (CDCl3) 
- 6.9-8.3 pp (m,u.H). 

- Dehydrog.rutIon of 
pyr.x01* E :' EtOH, mp 130*C, 808 ; IR (Km) : 
(.,3Hl'OCM3 ; . 
H, 5.24 ; 

3.58 pp~l (.,3E) OCHi , 
A, 7.29. Found : C, 74. 8 

- D.hydrogolutioh of 12 yield. 1,3-diphonyl-5-orth~thoxyph.nyl pyruolo 2 : EtOll, 
mp 144.C ; 88\ : PUR (CDCl 
Calcd. for C22H18N20 : C, a 

1 : 63.36~ (.,3N) CCH3 ; 6.8-8 pp~ (m,l4S) ; 6.78 pp(.,lH) 4-C%. -1. 
0.95 ; H, 5.56 ; N, 8.58. Pound : C, 81.03 ; 8, 5.62 ; 1, 8.428. 

- D.hydrog.n.tIon of 16 yield. 1,3-dIph.nyl-l-orthfmethoxyphuryl-5-m.thoxycarbonyl 
pyr.x01* " : EtOH, mp 170*C, 848 ; IR (KBr) : Y(C-D) - 1725 cm" ; m (CDCl ) 

! C: 
b 3.6 pp~ (.,3H) 

y732; 3;ytiy ~,;~)8~3H; 74.98 ; 8,5.24 ; 
,. . , * 

;:;7r8Npy $14iI). Arul. C.lcd. for C24H20N2Dj 
I . ,*. 

- dohydrogon.tion of 22 yI.ld. 1,3-dIph.nyl-4-orthouthoxyph.nyl m.xolo 19 : EtOH, 
mp 96*C, 851 ; FHR (CDC13) ; 61 3.36~ (.,3H) DCH3 ; 6.8-7.9 pp (m,llH) ; 8.1 p&m (.,lT 5-CH. 
Anal. c.lcd. for C22H18N20 : C, 80.95 ; H, 5.56 ; N, 8.58. ?ound : C, El.22 ; H, 5.32 ; N,8.728. 

3. mtlly1.tion -tIon. vith dIm.thy1.ulf.t. 

Cen.t.1 procoduro : To . m4ch~Ic.lly .tI.rr.d .nd refluxing .olu'tIon Of 10 1w1 of 
..ch ccapound (2, g, x or II) In '20 ml of aqdoum no-1 pot.uIrn hydroxide .olutIon (riith . lit- 
tlo .thMol to comp1.t. th. dll.olutIon) , w .'ltonutIv.ly .dd.d drbpiia 40 mm01 of dIm.thy1.ulf.t. 
and 25 ml of l quoau norm.1 pot...Iua hydroxldr rolutfon. Aftu tho.o .ddltIoa.. the rrflux ;.a con- 
tinwd for on0 hour .nh the oixturo T.. cooled .nd .xtr.tul vith dIch1orath.n.. The orgmic i.y.r 
Wa. v..hwl vith vat.r, drI.d ov.r lnhydroru .odIum .ulf.to .nd fI1t.r.d. DIch1ora.th.n. v.. .v.po- 
rated and th. r..Idu. cry.tal1ix.d from .th.nol. 

- l#.thyl.tIon of r yield. 1,3-diphwryl-5-orthow~o~hoxyphuryl-luthorycl 
pyr.xo1I.n. 1 : mp 12QV. 769 ; IR (KBr) : Y(C-0) - 1735 m-1 I OlQL (CDCl ) : 63.75 op (.,3ll, 
oCN3) i 3.95 m (.,3rl) @.X3 ; 4.15 pp~ (d.1H.J.6.7Hr) I-GE ; 5.9 pp~ (d,lil,J=7Ex) S-CN ; 6.75-7.9 

PP= b,lW. Ana. cacd. for C24H2~2D3 : c, 74.59 ; II, 5.74 ; 1, 7.25. Tound C, 74.46 i H, 5.02 ; 
N, 7.421. 
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- WthYl.tion of 2 yield. 1,3diph.nyl-S-orth~.tho~~l-I-~thorycrrbonyl pyr.- 
201. 8 : alp lJO*C. 65t. 

- Mothyl.tion of 15 yield. l,&d.lphuryl-) -0rthoP.thoxyph.n l-5-uthoxycubonyl pyr.- 
xolin. 16 : mp 64.12, 75a.; IR (KB~) : *(C-O) . 1735 cm- - Pm mcl)) : 
3.9 PF=-i.,3S) @X3 ; 4.65 (d,lH,J-'4.782) ; 5.3 pp~ (d,lH,;-4.7Hr) ; 

6 - 3.75 PpI (.,3E) OCE3 ; 
6.75-7.75 m (m,lra). An.1. 

C.lcd. for C14H22N203 : C, 74.59 ; Ii, 5.74 ; N, 7.25. Pound : C, 74.72 i Ii, 5.57 ; N, 7.378. 

- M.thyl.tion of fi yialdx 1,3-diphonyl-4-orthouthoxyphonyl-5-nthoxycarbonyl pyra- 
x01. '7 : mp 170*C, 80%. 

4. Saponification of compounda a and 17 
- and '8 to pyr.xo1.. 0 .nd 19. 

yiolda the acid8 2 and 10 - - Oacuboxylation of the .ci& 2 

General procedure for tha xaponlfication raactionx : 5 mol of l .ch ..t.r 0 or 2 wore 
di..olvd in 20 ml of m.th.nol. than 5 mlof mth.nolic solution of pot...ium hydroxide (2~) w.r. 
.dd.d. Aftor r.fluxing for 30 m.inutaB, tha reaction mixture wax poured into 50 ml of cold watar and 
aCid.ifi@d with HCl 2ti. Th. crud. .olid w.. fi1t.r.d. w..hd, dr1.d urd rocy.t.1lix.d from .c.tic 
acid. Yfoldx l ra quantitative. 

1,3-diphanyl-S-orthouthoxypbanyl pyrarola-4-car 
Y (C-2’) - 1680 cm-' ; Y(OIi) - 2400-3400 cm-' ; PllR (CDCI 

acid 2 : mp 140-C ; IR o;B+) : 

(wide l ,ln) OH ; 
POWId 

6.8-7.9 pp~ (n,lUI). Anal. Calcd. for C23 
- 3.6 PPO (x,3S) 0CH3 i 6 PP, 

: C, 74,72 ; H, 4.87 ; N, 7.47%. 
lgYzo3 : C, 74.70 ; 8, 4.9 ; n, 7.56. 

1,3-diph.nyl-4-orthooathoxyphonyl pyr.rolo-5-c.rboxylic .cid '8 : mp 19l.C ; IR (KSr): 
Y (C-0) - 1700 a-1 ; Y (OR) - 2400-35OO,cm-' ; 

15H, 14 .r01. H .nd ON). Anal. C.lcd. for C 
PHS EDC13):~=3.5 pp~ (.,31) OCf13 ; 6.9-7.7 (ID, 

H N 0 : C, 74.58 ; 8, 4.9 ; N, 7.56. ?ound : C, 74.02 
H, 4.78 ; N, 7.63t. 

23 18 2 3 

Goneral procaduro for the docuboxylation : ,,2 rol of each acid 2 or 2 worm addad to 
15 ml of quinolino .nd 0.14 g of Cu pot&m. The ugn.tic.lly .tirr.d nixturo w.. rofluxd for 4 
hour*, than cooled and pmuad ln 100 ml of EC1 111. Tha xolutian wax rxtractd with dich1oromoth.n.. 
Th. org.nic l.yor w.. wa.hd and dried over l hydrow l ditm l ulfata and than fi1tor.d. The .olv.nt 
w.. l v.poratod .nd th. r..idu..di..olv.d in . little chloroform. Filtr.tion on .iLiu g.l (Wrck 70- 
230 nosh) givoa .ft.r l v.por.tion of the xolwnt a solid raxidw which wa. rocrixtallixod from atha- 
nol. 

- D.c.rboxyl.tion of 2 yield. 2 : mp 144-C, yield 758. 

- D.c.rboxyl.tion of E yield. 2 : mp 96-C, yi.ld 808. 

5. Saponification of the cycloadduct 5'b .nd doc.rboxyl.tion of the acid c - 

A .u.p.n.ion of 10 mwl of 5'b ia 10 ,ti of .n .qu.ow .olution of potamium hydroxid. 
(10%) w.. r.fluxed for 1 hour. The ro.ctioatur. w.. cooled, p0ur.d into 150 mi of water and aci- 
d1fi.d with HCl N. Th. crud. .olid product w.. utr.ct.d with diothylothor, the orguric l.yor w.rh.d, 
dried ov.r .nhydrou. aodium aulfat. md filtered. Th. .olvont w.. l vaporatod and tha raxiduo cry8- 
t.llix.6 from p.nt.no to glv. 1,3-diph.nyl-3.-~h~~4-oxo-3S-~~r~o[3,4-cl~.xolo-3.- 
cuboxylic .cid 13 : mp lOl*C, 80% ; IX (KSr) : Y(C-0) - 1710 and 1740 cm-' . PI4ft (CDC13) : 61 7- 
7.79 pm Cm). Anal. C.lod. for C23B16N204 : C, 71.86 ; 8, 4.19 ; N, 7.29. ?ound : C, 71.72 ; A, 4.27 
N, 7.47%. 

Th. d.c.rboxyl.tion of .cid 2 vu priormod by heating to tha malting poirlt until 
gas l volutiun coaxed. Aftu cooling, th. solid r..idru w..'r.cry.trilir.d from .c.tic .cid to give 
l,3-diphonyl-4-oxo-3ii-banxopyrano[3,4-c]pyraxol~ 14 : qp 24S*C, 98% ; IR (KBr) : Y (C-0) i 1730 cm-' 
PnR(CDC1) : 

9 
67.2-7.8 pp (m). An.1. C.lcd. forC22H14N202 : C. 78.1 ; H, 4.17 ; N, 8.28. ?Ound : 

C, 78.22 , A, 4.32 ; N, 8.478. 

6. Tr..tr.nt of'cyclo.dduct e with . lWl-H20-DMS0 nixtur. 

To . .olution of 10 mol of S'b in 10 ml of UtSO, wm .dd.d 10 m01 of N.Cl and 0.6 ml 
of H 0. The lugnetic.lly .tirr.d mixtur. w.xo.tod up to 150.C undu N for 2 huurm. AftOr cooling, 
0.5 21 of II 0 wax added (und.r N ) and xt&rring wax continued for 0.5 I&x. Thr rixtura was oxtrac- 
ted with et& and tie l xtractx &hod l mco~xiv~ly with water, aquwlu sddiur urbgnate (lo*), and 
wator. After drying over anhydrow sodium l ulfato,, the .o,lv.nt w.. l v.por.t.d. Thr oily r..idu. v.. 
filtorod on .ilic. go1 (Mrck XI-230,urh) with chloroform . . l lu.nt. Iv.por.tian of the .OlV.nt 
gxv.. .n oil (yi.14 6Ob) which'".. dix.ctly .ubuittad to m.tby&tlou yi.ldiUg tbo Ooupound E. 

7. Tr..tm.nt of cyclo.dduct 5.c b); KDE fol1ow.d by h..ting - 

A .u.p.n.ion of 10 mm01 of 5'~ in 10 01 of .n .qu.ow .olutiOn Of potaxaiu hydroxida 
(101) wax refluxad for 1 hour. The ructiostur. w.. cooled. p0pr.d into 100 ml of w.t.r .nd .ci- 
difi.d with HCI 1. Tha crude mol.id pro&act warn filt.r.d, w..hul ud d.i..olv.d in 10 ml Of t0lu.1~. 
Thi. .olution i. rofluxod for 2 hour.. Aftor cooling, . product cryxtallirod fra thr toluana xolu- 
tion. It wax fi1t.r.d .nd r.cryot.ll1x.d from .cotic .ciA. The pur? product had mp 240-c and warn 
idontific.1 in .ll r..p.ct. (mp, mixed mp .nd .p.ctr.) with fi (yi.ld : 72%). 



8. 8ynthesls of 1,3-dfphanyl-S-orthomsthoxyphenyl pyraxoline 2 

A solution of 10 mmol of chalcone 11 
17 

in 20 ml of glacial acetic acid vae added to 
IS rrm01 of frnahly distilled ghenylhydrarine. Thayolution was refluxed for 6 hours and the product 
12 crystallized on cooling. 
iTi,J*l7Rs,J=lWs~ i 

Recrystallized from ethanol, mp 134*C, 788 ; PIlR fCDCX3) : 6 3 pm (dd, 

J-6.3%) S-CH i 
3.85 ppm (dd,ltI,J-17Hr,J-6.381) i 3.92 e (8,3R1 oOr3 ; 5.10 pa (dd,lE,J-12X2, 

Found : c, 
6.75-7.75 pin (a,ldR). ltnal. Calcd. for C22~2G1420 : C, 80.46, R. 6.14 ; W, 8.53. 

80.57 ; A, 5.97 ; ff, a.39t. 

9. Synthesis of 1,3-diphenyl-4-orthomethoxyphenyl pyratoline 2 

nannich base 21 
25 

: To a solution of 13.3 moles of dssoxybenxoine 20 in 20.1111 ethanol, 
ve added 13.3 pro1 of dimethysins chlorhydrate, 2g of paraformaldehyde and 1 mI of HCl 12N. The ma- 
gnetically stirred mixture was refluxed for one hour, and 1.2 g of.parafotildehyde wra added and 
then refluxed for 20 hours. The solvent was evaporated and the residue added to uater. 

The wixture was extracted vith diethylether, tha organic layer vaehed vith a saturated 
aqueous solution of sodium carbonate and dried over anhydrous sodium sulfate. 

Ths solvent was evaporated and the crude oil obtained submitted to the reaction with 
phenylhydraxine without further purification. Yield SO8 ; P)dR (CDC13) :6=2.3 pp~ (s,6H) N (CH3j2 ; 
2.44 pps fdd,lH,J-12.4Hr,J-4.6Hs) i 3.32 pp~ tdd,lH,J-12.4Hs,J-8.9Hz) ; 3.94 ppa ls,3R1 DCH3 : 
5.37 pp~ (dd,lH,J=8.9Hz,J-4.6Hzf ; 6.7-8.1 pm (m,9HJ. 

1,3-dlphenyl-4-orthomethoxyphenyl pyrazoline 22 : tha previous Hennich base 21 (5 mm011 
was dissolved in 10 ml of ethanol with 6 mm01 of freshly diszlled phsnylhydraxine and 1 mlof XC1 
IW. After refluxing for 0.5 hour, the mixture was cooled and the solvent evaporated. The residue 
was extracted with dichloromethane , vashed with water and dried over Na28G4. 

The solvent was evaporated and the solid residue recrystallfaed in ethanol : szp lOS*C, 
50% ; PMRfCDclf 6 
J-!1.7Wx,J-9.S& ; 

- 3.89 pm (s,3li) DCH ; 3.82 ppn (dd,IX,J=9.9Rx,J-5Xxf ; 4.13 ppa fdd,lN, 
5.14 pm ~dd,lH,J-l1.7~t.J=5Hz~ ; 6.75-7.8 ppm (m,lIA). Anal. Calcd. for 

C22H20N20 
: C, 80.46 ; H, 6.14 : N, 8.53. Found : C, 80.37 ; H. 6.27 ; N, 8.478. 
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