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Abrtrrt- Phcnyl-substltutcd l.Sdlketoncs are converted by t-butyl chlondc and alummntm chlondc 

Into pyryhum salts, IIY which the I-phcnyl group has been t-butylatcd. 

+ 
Mr,CCl f -_- .\ICI, _ - Slr,t:AICI; -- ~tr~C:‘-(:Il~ l HCI + AICI, 

PhCOCll~:HPh l H ’ -. - Ph<--I:H &-Ph 

II 

+(I) - Me,CH A 

R’% 6+-R 
- I +fIt) - WCWH,CH,Ph 
- R+bhR 

III IV 

IN A previous communication,’ the dehydrogenation of 1,5-diketones to pyrylium 
salts (III + IV) was described, with t-butyl chloride-aluminium chloride (I)’ or the 
conjugate acid of chalcone(II)* as hydride ion acceptors in place of the more frequently 
used triphenylmethyl perchloratc.‘*6 2,6-Diphenyl-, and 2.4.6triphcnyl-pyrylium 
cations (IX) were thus obtained. However, in the attempted preparation of the 2.4- 
diphenyl-5,6.7,8-tetrahydrobenzopyrylium cation (VIII) quite different results were 
found by the use of the dehydrogenating agents 1 and II. The perchlorate with the 
expected structure VIII was obtained exclusively with II. However, in the presence of 
1, the major product was 2-phenyld-pt-butylphenyl-5,6,7.8-tetrahydrobenzopyrylium 
perchlorate (VI), and the corresponding di-t-butylated pyrylium salt (V) was also 
formed 

’ Apphca~~ons of Proton Resonance Spectroscopy. Parr XXVI. For Part XXV see H -6. Schr(ltcr. 

D. Ncuman. A R. Katntzky and F. J. Slwtoboumc. T~rrohcdron n 2895 (I9641 

* A T. Balaban CR. Acad SCI.. Puris, 2S6.4239 (1%)) 

’ D Brycc-Smith and N A Perkins. J CLm. Sm. 232f1 (IWI). 

’ A yellow. cryrtalhnc. hygroscopic perchlorate of chalconc (II ‘CID; ). m.p 9g-100’ (from dxhloro- 

methane-hgrom) has been prepared (cl Rcl 5). 

’ P Pfcillcr and H Klcu. &r Drsch Chum. Gcs. 66. IO58 (1933) 

’ M StcmiatyckI and R Fugmtto. Bull Ser. Chum. Fr. 538 (l%l) 
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H Ph 

V VI VII VW 

+W,C’ - Ph,CH -- 

1X 

X 

XII Xl11 

Simil~ly, treatment of 1,3,5-triphcnyl-l.S-pentanedione (Xl) with a~~~iurn 
chloride in t-butyl chloride gave, in addition to ~4,~triph~y~py~~i~ perchlorate 
(IX) [the only product formed using trityl perchlorate or the chalcone cation II], 
the t-butylph~ylpy~li~ perchlorate (X). The pyrylium perchlorates (V, VI, VIII 
and Xl were all converted by aqueous bong to the corresponding pyridines 
(or tetrahydroquinolincs), which were characterized as picratcs. 

The structures of compounds V, VI and VIII follow from (a) elementary analyses 
of the perchlorates and the derived pyridines, (b) permanganatc oxidations which 
yielded bcnzoic acid (from VIII) and bcnzoic and p-t-butylbcnxoic acid (from VI), 
and (c) the spectral data discussed below. 

It is known that the nitration of 2,4,6-triphenylpyryli~ perchlorate results in the 
m&o-substitution of the 2- and 6phenyl groups, but in the ~~u~u~titution of the 
4phenyl ring;” similarly in bcnzopyrylium salts a 3-phenyi group is nitrated in the 
para-, and a Zphenyl in the menz- position.‘* Experiments were therefore designed to 
ascertain whether the t-butylations occurred before or after the dehydrogenation and 
cyclization of the 1.5-diketones to the pyrylium cations. The pyrylium cation VIII 
is not t-butylatcd to VI on treatment with I, which indicates that the diketone VII 
is t-butylatcd at the nondeactivated phenyl group befire cyclization to VIII. 

’ l C. G. IA Mvre and R. Lc F&we, 1. Chem Sot. 2894 (19321; * R L. Shriner and R. B. Moffctt. J Am. 
Chm. Sot-. 61. 1474 (1939). 
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DISCUSSION OF SPECTRA 

The NMR spectra of the compounds of types XII and XIII are recorded in Table 1. 
and the spectra of the pyridines are shown in Figs l-3. Integrations were carried out 
for all spectra and the areas so determined. 

2 3 7 8 9 

FIG I The NMR spectrum at 6u MC s 01 ?-phcnyl-4-14 -I-bul~lphcnyl)-S.6.7.X-lclra- 

hydroqumolmc In CDCI, 

For all the compounds containing a fused cyclohexeno-ring the ring methylene 
groups were found at characteristic positions. The 8-CH2 group absorbed at lowest 
field (6.54455 r for the pyrylium salts, 6.85488 T for the pyridines), and disclosed a 
triplet structure due to coupling with the adjacent 7-methylene group. The 5-position 
methylene, likewise a triplet, absorbed at 6.93498 T for the pyrylium salts and at 
7.29-7.31 T for the pyridines. The 6- and 7-methylenes formed unresolved multiplets 
centred near 7.9 T for the pyrylium salts and 8.1 r for the pyridines. 



2 3 7 8 

A. T. BALAMN. A. R. KATRITZKY and B. M. SEXPIE 4005 

_hrr________- 

al 

L-- 
9 

2 3 7 8 9 
FIG 3 ‘Ike NMR spccxrum at 60 MC s d Z.ldlphenyl-5.6.7.8-reirahydroqulnollne m CSI. 



4006 A. T. BALAMH. A. R. KA~~TZKY and B. M. S-LF. 

The t-butyl groups showed as singlets in the range 85+8+X T for all the compounds. 
The singlet structure for the derivatives containing two t-butyl groups indicates that 
these groups are similarly placed. 

The aromatic proton region is frequently complex, but several interesting features 
could be discerned therein. All the compounds disclosed a two-proton multiplet at 
low field, which was assigned to the ortho-protons of the 2-phenyl group. The general 
shape of the spincoupling within this multiplet did not alter throughout the series, 
indicating the no t-butyl groups were substituted in the 2-phenyl ring. For the pyrylium 
salts, the singlet due to the 3-position httero-ring proton was superimposed on this 
multiplet (cf. Ref. 8); for the pyridines this proton was found as a singlet at 2.5-2.6 7 
(cf. for pyridine itself, the &proton is quoted’ at 2.4 7). 

The remaining protons of the 2-phenyl group, and the protons of the 4-phenyl 
group generally formed a more or less complex multiplet, centred at ca. 2.2 f for 
the pyrylium salts and ca. 2.5 7 for the pyridines. However, in the di-t-butyl derivatives 
two-proton doublets were found at 2.45 7 (.I '= 1.8 c/s) and 2.74 7 (.I = 1.6 c/s) for the 
pyrylium salt and the pyridine respectively. This can only be explained by 3’. 5’- 
substitution of the Cphenyl group by t-butyl groups: the up-field chemical shift for 
the 2’- and 6’-protons is a consequence of the t-butyl group para to each of them, as 
found by Bovey et al. lo 

IR maxima for the pyrylium pcrchlorates arc recorded in Table 2. The pyrylium 
ring bands arc in agreement with those previously found.’ ’ The benztnt ring vibrations 
indicate (a) the presence of a mono-substituted benzene ring in all cases and (b) the 
presence of a para-substituted benzene ring in compound VIII. 

UV spectra (Table 3) confirm that the pyrylium salts (V. VI and VIII) all have the 
same chromophoric system as that of 2,4diphenyl&methylpyrylium perchlorate. 

EXPERIMENTAL 

Mps are uncorrccrcd The IR spectra were recorded with a Jcna UR-IO. apparatus, UV and visible 

specrra with an Optica CF4 mslrumenl. and NMR spoztra wcth a Perkm-Elmer permanent magnet 

mslrumcnt oprratmg at 60 MC s. 

Dehydrogrmrrion and r-burykarion oj 3i2’-o~yclolvxy~1.3-dipknylpopa~ I-one” (VII) wirh r-bury/ 

chloride and oluminium chloride. Powdered AICI, (25 g) was added wlrh stlrrmg 81 0 10’ 10 a suspension 

of the dtketone (18 g) in dry I-butyl chloride (IS0 ml1 Stlrrmg was Ihen conlmucd for 4 hr (evolurion of 

HCI) and the char soln kepr overnlghL F.tOH (SO ml) was cautiously added, and the mixlure was exrractcd 
with cold 2”/ HClaq (3 x 70 ml). The combmal aqueous exlracls were rrcalcd with excess pcrchlonc 

aad 10 y~cld an orange ppt of pyrylium perchlorates (12 g), m.p. 19+19S’ Recrysiallization from hoc 

EtOH (SO ml) gave 2-plunyl4~4’-r-burylphtnyn-S.6.7.8-rcrrohydrobrruoppylium prrchlorafr as pale yellow 

prisms (7 g). m.p. 221”. by hlrratlon after IS- 20 mm (Found. C, 67.6; H. 63 CI,HI,CIO, requires: 

C.67.7;H.f51%) 

The hlrratc from the above rccrys~alhzauon deposIted. on longer standing and scratching. (3 g) which 

separated from EIOH as orange accdlcs, m.p. 244‘ THIS compound was characteriz.al as the qumnoltnc. 

see below. 

2-P~yl4~4’-r~yrpLnyn-S.6.7.8-r~rohydroquinoliru. The pyrylium salt (OS e) was treated with 

ether (10 ml) and N NH,OH (8 ml) After complere dissolurion. tht ethereal soln was extracted with 

’ A T Balaban. G R Bedford and A R Katrttzky. J (Them Sot- 1646 (1969) 

’ Vartan Speclra Catalogue I. No 96 

‘” F A Bovcy. F P. H&. 111. E Pier and Ii t Weaver. J Am C’hrm Sot 87. 206O( 1965) 

” A T Balaban. G D Msrascu and M ElIan. Tetrahedron, 18. IO83 (IW2) 

” C’ F H Allen and H. R Sallans. Contad J Reseurch. 9. 574 (1933) 
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IO Ye HCIaq. The aqueous layer was ~rcatal with NaOHaq and the pp~ recrys~alluod IO yield the qumolurc 

(6851)as long rods. m.p. 139”(from aqueous EtOH) (Found: C. 88.2; H, 8.2; N. 4-l CI,HI,N rcqulrcs: 

C. 87.9; H. 80; N. 4 I “/,) The picrofe formai needles. m.p 189” (from dlluic EIOH) (Found. C. 65.4; 

H.53;Ni.10-I C,,H,,,N,O,requ~rcs:C.65~3;H.5~3.N.98~~) 

2-Phenyf4_(3’.5’-dt-r-burylphcny~S5.6.7.8-fe~rahydroquino/i~ wa prepared slmllarly as prisms. m.p 

19%197’ (from EIOH) (Found: C. 870. X7.6; H. 8.7; N. 34 C*.H,,N rqutrcs: C. 87.6; H. 89; N. 3.5%) 

2.4-Dlphnyl-5.6.7.8-ferrrohydr~i~~i~ Compound VII 13 2 g) and chalcone (2 2 g) were healed wlrh 

H,SO, (4 ml) a1 100’ for I hr with srlrr1nk then EtOH (IO ml) was added. followed by excess of pcrchloric 

acid Ether (25 ml) was added IO compleic 1he preclpitatlon. and rhc sparingly soluble orangc-colourai 

VIII was rccrys1alh7nl from EiOH as needles. m p. 222’ (III, ‘I 214“). (Found: C. 655; H. 50 Cak 

for C,,H,&lO,: C. 65.2; H. SO”,, 1 Thu pcrchloraie on treatment wcth ammonia as above afTordcd rhc 

quittolineasshort pr1sms.m p I06 107’ (from MeOH). (Found: C.88.3; H.&9, N.48 CI,H,,N rcqulra. 

C. 88.4; H. 67, N. 49”/,.) The picrure formed rhombtc plara with diagonal ribs. m.p 200’ (Found: 

C.632; H.46; N. 11.1. C,,HIIN,O, rqulra: C-630; H.4.3; N. l@9°<) 

Oxtdufron oj 2.4.dturyl-5.6.7.R-rclrahydrobenzopyrykm perrhiorarcs KMnO. (4 g) in waler (IO0 ml) 

was rcfluxcd wwlth srirring wl1h 2-phcnyl-4-1-bu1ylpbyl~S.6.7.8-tcrnhydrobenxopyrylutm @chlora1c 

(05 g) for 2 hr EIOH was added IO destroy excess KMnO,. and rhc 611crcd solo was sadif& antb HCI 

IO y+cld p-I-buiylbcnzotc acid. m p l64- I66 (from n-hcprane) (III. ” I63 165 ) (Found: C 74.4. H. X-l. 

Calc for C,,H,,O,. C. 74-l ; Il. 7.9”b.j The NMR spectrum (In Ccl,) showed the CMc, band a1 8:67 r. 

rhe COOH peak a1 - 2.65 I. and the AA’BB’ quadruple1 of rhc four aroma1lc protons a1 1.98. 2 60 r 

II - n c 5) 

Slmllar oxldarlon of 2,4dlphenyl-5.6,7.8-tetrahydrobcnzopyryhum perchlorate gave only bcnzoic acid 

(m.p and mtxcd m.p ) on acldtficailon d rhc aqueous soln and extracilon with erher. 

Aftempred r-burykon o/2.4diplunyl-5.6.7,8-terrohydrobenzopyryhum perchlorote Powdered AICl, (6 g) 

was slowly added IO a suspcnslon of the perchlorate (3 g) m 1-buiyl chlorldc (60 ml) HQ was evolved. and 

the pcrchlorarc mosrly dtxsolvcd IO a red soln. After hca1mg at loo’ for 3 hr. EIOH was added w11h cooling, 

and the Ll1crcd soln ethertx1racrcd Trearmeni of the aqueous-ethanollc layer with pcrchlorlc acid gave 

only 1he starring perchlorale 

Dehydrogenaion and I-bufylaon oj I .3.5-rriplunyl-1.5~pentone dionr ” Powdered AICI, (6 g) was added 

IO a suspension of dlkcrone (7 g) m I-butyl chloride (60 ml) wi1h s1lrrlng and coolmg. An msolubk compkx 

formed The mixture was relluxcd (water-baih) wwlth a surrmg for 2 hr. rhen I’IOH (60 ml) was introduced 

and rhc mlxture was again rcfluxcd 1111 a clear soln rcsul~cd Ether (I00 ml) was then added and rhc whole 

extracted with 27; HCIaq (2 x 30 ml). The combmcd aqueous layers were treated with pcrchlorlc acid. 

and the oily ppr was recrysialhzed successively from EIOH and A&H. yleldmg 2.6diphenyWr-bury/- 

phenylpyrylrwn per&orate which formed yellow needles, m.p. 245”. (Found: C 69.6; H, 5.5. CI,H,,QO, 

mquires : C. 69.8 : H. 54 %.) 

Reactton with aqueous ammoma and ether converted this perchlorate Into 2.6-d~phcnyl4i4’-i-butyl- 

phcnyl)pyrldmc which was characicritcd as a picrore. yellow conglomerates m p 178’ (Found : C. 66 8; 

H.49.N.9.7 C,,HIsN,O, rqulra:C.669;H.48;N.9~S”;) 

Ac&nowledgement-Tlus work was carrlcd OUI during the ienurc (by B M S 1 of an S R.C Advanced 

Course Srudentshlp. 

” J R B Boocock and W J Hlckmbotiom. J <‘hem Sot. 2587 II961). C S Marvel er 41. I Am. Chem 

Sot 66.914(1944) N Morr Bull Chem. Sot J4pan.34.156711961~; R L Huangand Oon-Keong Yeo. 
J Chem Sot 3190(1959) 

” SI von Kosraneckt and G Rossbach. &r Dfsch Chem Ges 29. 1488 (1896) 


