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~baract -The prmouly reported reactions of some I-&arylcthyl-2.pyridona (10) and 2-~rylethylixo- 
arbostynl, (4) wah phosphonrs oxychloridc have been shown to yield. not the cyclizcd products. but the 
Zthloropyndinium and I chloroisoquinolmlum salts respectively. 

IN A previous paper’ we showed how the procedure established’ for the cyclization 
of an N+-arykthyl)1,2dihydroisoquinoline (2) to a berbine derivative 3 could be 
simplified and yields improved, and we also described a novel cyclization of an 
N-@-arykthyl)isocarbostyril (4) to a 8-oxoberbine (5). All attempts to cycliz the 
parent 1,2dihydroisoquinoline (28) gave’ instead a dimeric compound, whereas 
treatment of 4a with mineral acid led only to recovered starting material. when. 
however, the isocarbostyril4a was dissolved in a mixture of HCI, H,PO, and POCl, 
(“old” phosphorus oxychloride), allowed to stand for I hr. the excess POCI, removed 
and an aqueous solution of the residue was basilied with ammonia, a 90% yield of a 
ncwbase.C,,H,,N,,m.p. 107” wasobtained.Thecompoundwasfurthcrcharacttriz.ed 
as the hydrochloride and as the methiodide. C,,,H, nN,I. The base absorbed at 3320 
and 1640 cm-’ in the IR and its NMR spectrum (in CDCl, soln) was found to be 
almost identical with that of 4 itself; the only obvious difference was the presence, 
in the spectrum of the new base, of a concentrationdependant one proton singlet 
between 60 79 ppm, removable by deuteration. Reduction of the base with LAH 
followed by NaBH,, or by catalytic hydrogenation, gave Nj&phenethyl)l.2$,4- 
tctrahydroisoquinoline (6). These facts are consistent with structures 7. 8 and 9 
for the base, the hydrochloride and methiodide respectively. Presumably POCI, 
converts 4a into the lchloroisoquinolinium salt (10) which, with NH,. gives 7. 

Previous reports in the literature suggest’ that when N-alkylisocarbostyrils are 
treated with POCl, they are dealkylated, with the formation of lchloroisoquinolines. 
but in marked contrast lo this Akahoshi’ stated that 4a undergoes cyclization to the 
8,9dihydrodibenzo[a,h]quinolizinium salt (118) when heated with POCI,. This 
formulation was supported by an elemental analysis, which corresponded to 
C, ,H ,.N. 3H20, and by analogy with previous work on NdfGarylethyl)a-pyridones 
(see later). Catalytic hydrogenation of the cyclization product gave6 a tetrahydro 
compound, hydrochloride, m.p. 217”. Akahoshi reported when 118 is treated with 
aqueous Na,CO, or NaOH, the isocarbostyril (48) is regenerated. It is diffkult lo 
provide a mechanistic interpretation of this ring-opening reaction, and in view also 
of our own results outlined above, Akahoshi‘s work was repeated. 

Treatment of & with POCI, as described gave an iodide m.p. 162 (Akahoshi 
reports m.p. 1 ISo), whose UV spectrum is identical with that of la. Treatment of this 

2517 



2518 D. W. Bmwn. S. F. DYK+ W. G. D. Luams and A. DAVIS 

3 
K 

R - 
. 

a’ 

1 
U 

U 

U 

6 

.: R = ii. 
b: R. R 9 CH,02 



The reactton of I-psrylcthyl-2-pyndona and of 2-BarylelhylrsocPrboslyrlls 2519 

compound with NH, gave the imine ?a whereas catalytic hydrogenation yielded a 
tetrahydro compound, hydrochloride, m.p. 227” identical with 6a. obtained by 
reducing la with NaBH,. The so-called cyclization product must, therefore, be the 
l~hloroi~uinolinium salt (lOa); its NMR spectrum is consistant with this, and in 
particular exhibits a ftve-proton singlet at 7.2 ppm attributed to a Ph group. 

N-@(3,4-Methylcnedioxyphenylethyl)isocarbostyril(4h), on treatment with POCI, 
gave a product, m.p. 178” to which Akahoshi assigned the structure Ilb, without 
proof. Repetition of Akahoshi’s procedure here yielded a substance, m.p. 166l68* 
which was not very stable, but whose UV spectrum is similar to that of lb, and whose 
NMR spectrum (Fig. I) is diagnostic for the I-chloroisoquinolinium salt (lob). 
Catalytic hydrogenation of lob gave a tetrahydro compound which was shown (IR 
spectra and mixed m.p. of the hydr~hlo~d~) to be identical with 6b obtained by 
reducing lb with NaBH,. 

The oxidation of the 3;Q-dihydroisoquinoline (12) with potferricyanide is reported’ 
to yield the unstable dihydroi~rbosty~l(l3) which was not characterized, and this, 
with POCI, is claimed to cyclize to 14; catalytic hydrogenation was then thought to 
lead to 15. hydrochloride m.p. 236”. hydroiodide. m.p. 207. We also found that the 
oxidation of 12 gave a red-brown oil, but on trituration with ethanol it gave some 
unchanged starting material together with a new base which we showed (IR spectra 
and mixed m.p.) to be identical with the tet~hydroisoquinoline (16) obtained by 
reducing I2 with NaBH,. No neutral material corresponding to 13 could be found. 
When 16 was treated with POCI, the base was simply converted into the hydrochloride 
m.p. 231”. The hydroi~ide, m.p. 207” was also characterized. Sugasawa,’ then, did 
not form the dihydroisocarbostyril and his so-called cyclization product must be the 
tctrahydroisoquinoline (16). 
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Now Akahoshi’s structural assignments seem to have been made by analogy with 
previous reports on the bchaviour of N-&a@ ethyl-2-pyridoncs (18) when reacted 
with POCl, ; ~,7dihydro~n~~a]qu~ol~ium salts (19) were reported to be formed 
in most cases. The first cyclixatioo reaction of this type appears to be due to Sugasawa 
and Sugimotos who claimed, without proof that 19h is formed from 18b. Later this 
reaction was extended to the 8,9dimethoxy-,9 83 ldimethoxy-9* ‘* and S-methyl- 
10,l ldimethoxy-9dcrivativcs, but again no proof of structure was offered. The parent 
system 198 was reported in 1952 and catalytic hydrogenation toa htxahydrodtrivative 
(20) was described. When the methiodide of 20 was oxidized, phthalic acid was 
claimed to be among the products.* 

t7 

l :R=H 
I: R. R = CH>Oz 
c: R - OMe. 

20 

We repeated the reaction of 18r, with POCI, and isolated a quarternary salt 
character&d as the iodide and picrate whose mps are the same as those described’ ’ 
for 19a. However, the UV spectrum of our product is almost identical with that of 
17n and the NMR spectrum (Fig 2) is consistant with structure 2&; an elemental 
analysis (especially for chlorine (md iodine) on the iodide supports this. Catalytic 
hydrogenation of the POCI, product was carried out as described” and a base, its 
hydrochloride, picrate and methiodide were obtained in agreement with the previous 
work. The product, however, was shown (superimposable IR spectra and mixed 
m.ps) to be identical with 23a. which was obtained either directly from 17a by 
catalytic hydrogenation, or by reducing lfa with NaBH, to 24, followed by catalytic 
hydrogenation. 

Sugasawas was unable to prepare the pyridone l& from 17~ but in our hands 18c 
was easily prepared by oxidation of 1% with pot. f&cyanide and on treatment with 

l Sttxze his paper wu) acaptcd for pubtiation we have found a note by Sugasawr and Akabosht 
(Ckm. Pharm. BUM. 7, 263 (1959)) in wbicb the previously claimed cyclizations of (1&) and (I@&) were 
withdrawn. and tbc 2cbloropyridinium ion structures (22@ and (22b) respectively WCTC pro@ 
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POCI, it gave the quatemary salt 22~ and not a cyclized material. The identity 
of 22~ was established as described above for the parent series. 

A whole series of closely related cyclizations of a-pyridoncs, carbostyrils and iso- 
carbostyrils appear in the literature, especially from Sugasawa’s group, and in view 
of the above findings the structures of the products described must remain in doubt 
until each cyclization reaction has been m-investigated. We are in the process of 
reviewing several examples and our findings will be reported in due course. 
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EXPERIMENTAL 

M ps art uncorrected. 

I-lmine2-B_pknyle~hy~- 1.2-dihydrotsoquinolinc 7 

Compound C (9.S g) was dissolved in POCI, (3Oml) and allowed to stand for 14 hr at room temp. 

Exoar POCl, was distilled. the residue poured Into hot water and the cooled soln extracted with cthcr. 

The aqueous phase was basifti with D880 NH,OH and the organic material extracted Into CH,Cl,. 

The dried extracts were evaporated to give a brown residue whtch was extractad by heating with SUCQUIV~ 

portions (4 x 50 ml) of pet. ether (60 80’). The combined cxtrac1s were evaporrtad to a low bulk and on 

cooling 7 (8.1 g) was obtained as whllc plates m.p 102- 104’. Rarystallizatton from pet. ether raised this (0 

106 IOT: Y, (Nujol) 3320. 1635. 1610 cm-’ (Found: C. 825; H. 6.5; N. 11.15. C,,H,bNI requires: 

C. 82.2; H. 65; N. I I.3 X.17 methiodide was obtained as stout yellow needles from EtOH m.p. I% 159’ ; 
v_ (Nujol) 3200 (broad). 1645. 1615 cm-‘. (Found: C, 55.4; H. 4.85; N. 705; I. 326. C,,H,,N,*Mcl 

rcquira : C. 55.4; H. 4.9 ; N. 7.2, I. 32-5 ‘4.) 

I-Amino-2-B_phmyLlhy/iroquinoliniwn chloride (I) 

The base 7 (I 0 g) was dissolved tn acetone (IO ml) and cOnc HCl (DS ml) added The oil which separated 

yieldad a white solid on scratching which separated from EtOH acetone as chunky prisms (09g) m.p. 

21>2lT v,(Nujol)3320 3000.1660.1640cm~‘.(Found:C.71~3;H.5~9;N.955;~12~3.C,,H,,N,~HCI 

rqu~res : C. 71.7 ; H. 6a; N. 9.85. Cl. 12-4 Y;.) 

Reductions 01 I -imino2-~phenylr~hyl- I .t-dihydroisoquindint (7r) lo 2-~phnylc~hyl- I .2.3.Cletrahydto 

koquino/inc (6a) 

(i) The imine 7a (04 g) was dissolved in dher (20 ml). treated with LAH (02 g) and the mixture stirred 

and heated under reflux for 10 hr. Exass LAH was decomposed with water wbcn a strong smell d NH, 

was detected The wet ethcrul layer was decanted and evaporated to yield a pak yellow oil (i_, 330 m(r) 

which was immediately dluolved in aqueous ErOH (IO ml) and treated with NaBH, (02 g) and the mixture 

heated on a sbxm bath for 30 mtn. The EtOH was allowed (0 evaporate and the aqueous miduc was 

extracted with ether. the ethereal layer was evaporated and rhe residual oil treated with aatone (4 ml) 

and cone HCI (3 drops). when a white solid was obtained which scparatal from EtOH as white needles 

(02 g) m.p. 227 (Lit.’ m.p. 227’). This material IS Identical to that obtained by NaBH, reduction of la 

(ti) The immc 7a (04 g) was dluolved tn EtOH (20 ml) and shakm with Adams’ catalyst (50 mg) under 

H, at 30 psi for 16 hr. The soln was filtered and evaporated. The mtdual oil was dissolval in aatonc (IO ml) 

and treated with cone HCI (3 drops). The whtte solid so produced was collectal and rarystallizzd from 

EtOH as white needks db hydrochlonde (03 g) m.p. 227’. By an identical procedure & hydrochlonde 

(0 2 a) was obtained from 9a (04 g) 

The isocarbostyril h (I .5 g) was converted by the method d Akahoshi’ to a quaternary iodide (I.5 g) 

which on rapid recrystallization from MeOH by the addition d ether (3 vol) yiekkd bright yellow needles 

of lth m.p. 161 162’ ; i_ 232. 274. 343 mp (c 50.000; 6000; 6000) in EtOH; NMR (CF,COOH) ppm 

39 (2H. tr).* 5.3 (2H. tr). 7.3 (SH. broad s), 8 8.5 (SH. compkx) 9.3 (1H. 4AB. 7 c/s). (Found: Cl. 76; 

I. 37.3. C,,H,,NCII rqrurcs Cl. 90; I. 32.1x.) Compound la & 234. 276, 343 (broad) mp (c 57500; 

4600;4600). 

Reduction o/ I-chloroiwquinoliniw iodidt Wa 
The quatemary salt (0.29) obtained above by the method d Akahoshi’ was dissolved in air free EtOH 

(50 ml)and shaken with Adams’atalyst (50 mg) under H, at 45 psi for 20 hr. The soln was filtered. ba.sifKd 

with ammoma and evaporated. The midue was dissolved in ether and filtered and the filtrate evaporated. 

the resulting oil was treated with aatonc (5 ml) and cone HCl(2 drops) and the solid material so obtained 

tiltered Razrysullization from EtOH ytelda! N-Bphmy/rrhylicoqur~/i~~yd~~h~~~ (01 @ m.p. 

226 227’. (Found. C. 74.8; H. 7.2: N. 4.9. Calc for C,,HaoNCl: C. 746; H. 7.3; N. 5.1 “2.) 

l tr (tripkt); s (smglct); m (multlpkt) 
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2-B-0.4Mtrhylcnedioxy) rrhylisocarbonyril(4) 

The salt lb (30 g) was dtssolvcd in water (40 ml) and hated on I water bath. A soln d KOH (IO g) 

and K,FdCN), (4 8) in wa~cr (40 ml) vu addud dropwir with stirring and reaction mixture maintaincd 

at 90’ for a further 30 mm. The orgamc material was extracted mto ether. Tbc combined ctbcr extracta 

were dried and evaporated and the midual solid rccrystallizcd from bcnzcnc pet. ether (60 80’) to ytcld 

tbc rsocarbostyril as colourkss cube, (I.5 a) m.p. 89.91^ (Lu. 91 92”). 

Rcoc~im o/2-B(3,Cmcrhy&rudioxyphnyn cthylisocorbostyril (a) wirh POCl, 

Compound 4h t I-2 g) was rcactcd with POCl, according to the method of Akahoshr ’ Tbc product was 

rccrystallucd from EtOH (I vol) by the addition of ether (3 vol) grving IO6 (I.1 g) m.p. I66 168‘; i_, 236. 

288. 340 mk Analysis as perchlorate (Found: C. 528; H. 4.1; N. 32 C,,H,,NOzCl.CIOI rquircs 

C. 52.45; H. 3.7 ; N. 3.45”/,.) Compound lb 1, 236.285.336 mu. 

Reduction o( I-chloto2-W3.~nvrhyltrudioxyphcnyl) crhylisoquinoliniw indidr (lob) 

The quaternary salt (0 2 g) obtaina! above by the method of Akahoshr’ was dissolved in au free EtOH 

(50 ml) and hydrogcnatcd at 45 PSI in the prcscnoc of Adams’ catalyst (58 mg) for 20 hr The work up 

employed was as dcscnbcd for the unsubstitutal 6%. 66 Hydrochlondc (8Omg) was obtained as white 

ncodlcs from EtOH. mp 22@ 221’ 

2-~3,dMcrhy&rudiox~~n~~ crhgl-12.3.Crcrrohydroisnyuinoliniwn (6b) hydrochloride 

Thcsah lb(li)g)wasdissolvcdin20”~ aqueous EtOH (25 ml). NaBH, (025 g) was added and the soln 

heated for I hr on the steam bath The soln was poured into water (100 ml) and cxtrrctat wuh ether The 

combined extracts wcrc dried and cvaporatcd and the raultmg 011 treated wtth a few drops of cone HCl 

The hromrdc I2 (IO g) was rcduccd wrth NaBH, (03 8) In the usual way IO yrcld 16 hydrochlondc 

C.680: H.6.3; N.4.4.CI. 11.2. C,,Hx,NOtCl rqurm: C.67.9; H.6.4; N.4.55;CI. Il~4”,.)This matcnal 

was identical. mixed m.p and IR. with that obtained by catalytic reduction of lob. 

Thr rcacricm o/ 2-8(3.4 dimcrhoxgphcnyf) trhyl-3.edihydrod.7~l~rh~.~~r~i~/ini~ hromidr (12) 

wirh K ,FdCN), 
The salt 12 was rectal wuh K,FdCH), usmg the proccdutc of Sugasawa n of.’ when an oily product 

(308) was obtamcd Trituratron of the product yrcldcd a base whrch rccrystalhzcd from EtOH to gvc 16 

as white plates (142 g) m.p. 113’ ; hydrochlondcdc white nccdla from EtOH m.p. 233 (Found: C. 63.7; 

H.7~3;N.3-35;C1.8~8.C~,H~,N0,CI~~,H,OHrcquir~:C.64~2;H.7~15:N.3~55;C1.9~5”:;Su~wa’s7 

15 hydrochloride- Found. C. 63.7; H. 7G); N. 3 37;). Hydroiodrdc: whrtc nccdks from EtOH m.p. 208’ 

The salt 12 (50 g) was again rcactcd with K,Fc(CN), to yield a red OII (30 g) whrch was immcdiatcly 

trcatcd wrth POCl, accordmg IO the method of Sugasawa.’ The salt (2Qg) ohtamcd was dissolved VI 

water basifrcd with ammoma and the base hbcratcd. cxtractcd into ether. The combmod extracts were 

dned and evaporated and the rcsiduc was rarystallizcd from EtOH to yrcld whrtc pIares (I 0 g) m.p. I 13’ 

undcprd on mrxturc wuh 16obtamcd drrcctly from the K ,Fc(CN), oxidation; hydrochlondc m.p. 233 

2-(M3.4-Dunrrhoryphmvf) crhyl-I .2.3.4-rrrr4h?dro-6.7-di~r~xyicoqutml (16) 
The bromrdc I2 (Ia 8) was reduced wrth NaBH. (03 8) In the usual way IO yrcld 16 hydrochlordc 

(075 8) from EtOH m.p. 234-235’. Base 16 from EtOH m.p. I I Y (Found: C. 7U6; H. 765; N. 49. 

C2,Hj,N0, raplm: C. 7075: H. 7.35; N. 3.95”,;.) The free baac and IIS hydrochlondc were IdcntKlrl 

(mrxod m.p.. IR supcnmposiblc) wrth those obtamcd from FdCN),’ trcatmcnt of I2 and from Fc(CN),‘- 

POCl, trcatmcnt of 12. 

I-B-Ph~nylrrhyl-2-pyrldonr (I&) 
The pyridonc I& (6.2g) m.p I03 105‘ (Lrt ” 104-105’) was prcparcd from 17a by rhc mcrhod of 

Sugasawa ;’ ’ Y, (Nujol) 1665.1595.1545 cm ’ NMR tCF,COOH) ppm 3c)5 (2H. tr). 44 (2H. tr). 67.7.3 

(8H. ml 76,79(lH. m. C,). 

Rcac~ton qf I-B-plunyhhyl-2-pydorv (lb) wuh POCI, 

Compound l& (3 g) was reacted wrth POCl, (I2 g) according to tbc method of Sugasawa” to yrld a 

white solid (4.7 8) m.p. 188-189’ which crystallized from McOH as clusters of small whrtc nccdks of 

I g-phcnylcthyl-2shloropyridinlumiodrdem p. 193 194’[Lit. ” “(22)” 191-192 1: picrate. yellow nccdlcs 
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EtOH mp. 135-137’ (LII.” m.p. 137’); A;, 276 mp (c 6600) m EtOH I, (Nujol) 1610. 1560. 1500. 1490 
an - ’ ; NMR (CF,COOH) ppm 3.3 (2H. tr). 49 (2H. tr). 6.7s7.1 (SH. m) 7+8.3 (4H. m. pyridylk (Found : 
C. 45.35; H, 3.85; N. 4.22; Cl, 105; I. 365 C,,H,,NClI requires: C. 45.15; H. 3.80; N. 405; Cl. 1025; 
I. M-7%.) 

Reductions of I -Bphnylerhyl-2-chloropyridiniun iodide (22a) 
The Iodide (30 8) in McOH (240 ml) was hydrogenated : 
(i) At 30 pu over a sample of Adam’r catalyst (50 m(l) of very low activity for I6 hr. The soln was filtered 

and conan~ratai to low bulk when I-&phcnyktbylpyridinium iodide (2.1 g) mp. 162.163’ was obtained 
identical (mixed m.p. and IR compatin) with authentic material. 

(ti) Tbc Iodide (DS g) in EtOH (250 ml) was hydroprtal over Adam’s catalyst at 45 psi for I6 hr. The 
soln was filteral and the solvent evaporated under vacuum The residue yu tituntcd with aoctonc and tbc 
brown solid (038 g) so obtained was rarynnllizzd from EtOH to yield I-B_pbcnylethylpiperidine hydro- 
iodide m.p. 1% 198” (Lit_” ‘yzO)*‘bydroiodidc m.p. I93 -195”) idcntial witb the t~tcrid obtaiocd by tbc 
NaBH, followed by Pt/H, reduction of 17r 

Sodium borohydridc reducrion oj I-Bphmy/erhyl pyrrdinhun bromidt (170) 
Tbc bromide 17a (3dg) in EtOH (35 ml) was added dropwise with stirring to a &I ol NaBH, (I.1 g) 

in water (I 5 ml) containing 5N NaOH (3 dropsb Tbc soln was stirred for I4 br and tbc EtOH then removed 
under vacuum The tuiduc yu crated with water (100 ml) and extracted with ctbcr. Tbc combined extracts 
were water warbed d&d and cvaponted kav* a u a colourkss oil (2.13 rbe m&iodide was ObtAined 
from EtOH as broad white nadka m.p. 181-182”. (Found: C, 51.2; H. 59; N. 40; 1. 390. C,.H@l 
requires : C 51.1; H. 6 I ; N. 4.25; 1.38.55 %) Tbc hydrochloride vu obtained as colourkss bygroscopic 
n&la from EtOH mp. 204 206”; NMR (CF,COOH) ppm containal 54. 56, 5.75. 595 (2H. broad 
absorptions). The bydroiodidc was obtained from EtOH as cream plates mp. 182-184’. 

The above bydroiodide of 24a (05 e) was hydrmtod over Adams’ catalyst in EtOH (200 ml) for I6 hr. 
Tbc soln was filteral and evaporated to a low bulk when 23 hydroiodide (CM g) epuatd as cream plates 
mp. 19619(1”. The hydrocbloridc of 23 (03 8) was obtained from U hydrochloride (@5 8) by the same 
ruluctionproadurcascolourlasnccdlam.p. 226228”[Li~ I’ “(20)“hydrocbloridc21C216” bygosonpic]. 
The mcthiodidc was obtained a~ long colourb n&la from MeOH mp. l8T (Lit.” ‘(20)” mcthiodidc 
m.p. 180”~(Found:C.51~;H.70;N.395;1.37~9.C,,H,,N1rsqui~:C.508;H.6~7;N,4~25;1.UI~3~.) 
The picnte was obtained as bri@t yellow ncalks from McOH mp. l4el s(p [Lit.” ‘~20)” picrate 
l48-148T]. 

I-W3.CDiw&oxyphcnyi) ethyl-2-pyridon (ItIc) 

Compound 17c (I36 e) dissolved in water (50 ml) was tmtd rapidly under N, with K,F@.IY& (6Og) 
in water (I4Oml). Tbc dark brown soln vu stirred for 30 min. KOH (73g) in water (6Oml) was then 
added dropwiu ao that the tcmp of tbc raction mixture rrrmiacd below I(p. Tbc temp of tbc raUion 
mixture was tbcn raised to 65’ rod there maintained for I hr. cookd shaken with benzene ((2UJ ml), fdterrd 
and tbc organic layer separated. Tbc aqueous layer was extracted with benzene and the combinaJ extracts 
dried and evaporated to kavc a dark oil (95 6). which solidifii after some days A portion was recrystallized 
from benzene parol(6&80”) giving I& as w brown n&k, mp. 6768”. A, (Nujol) 1663.l580.1510 
an-’ NMR (CF,COOH) ppm 3.1 (ZH, tr). 3.75 (3H. r), 3.78 (3H. s), 4.55 (2H. tr), 6.55 (IH, s), 64 and 
6.55 (IH. +AB broad), 665 md 6.8 (IH. fABA 69-76 (3H. m), 7,8>8G5 (IH. m. C,1 (Found: C. 6p55; 
H.6.75; N. 5.7. C,,H,,NO, requires: C. 69.5; H. 6.6; N. 540;&) 

Rc~iott 9( I-W3.Cdimethoxypkny~ ethyl-2-pyridon with POCI, 
A~lndIccrudcpyridoDc(31()mdckPOCI,(8ml)wubutsdatl20’focl)hr.Exar,POCI,wrs 

distilled uodrr vacuum and the fi raiduc was tituratal with pet. ether (608(p) (2 x I5 ml) and tbcn 
aa?tone (IO ml) to yield a grey hygroscopic solid 36 g which was dried In WCYD at w. This material was 
dissolved in water (90 ml) filccrad and cxcta Kl added to the soln wbcn a (2.1~) vu precipitated This 
yielded small yellow needles from EtOH mp. 167-168’; 1, (Nujol) 1607, 1588.1565. I500 an-‘; NMR 
(CF,COOH) ppm 3.3 (2H. tr). 3.8 (6H. s), 50 (2H. tr), 64 and 6.55 (IH. IAB, 7.5 c/k w~l-split I.5 c/s). 
6.7 (IH. d. 1.5c/s), 665 and 6.8 (IH, 4AB. 7,5c/r), 7.s.4 (4H. ml (Found: C. 44465; H. 4.15; N. 3.35; 
Cl. 8.55; 1.31.55. C,,H,,NOJlI rcquiru C. 44.4; H. 4.20; N. 3.45; Cl. 8.75; I. 31.3%) 



The reaction of 1 -parykthyl-2-pyndooa and of 2-~wylcthylisoarbostynls 2525 

REFERENCES 

’ D. W. Brown and S F. Dykc, Terrahafron 22 2429 (19661 

’ ’ A. R. Bartmby. D. J. lx Court. S. Gamtc and R. 1. lkift. Ibid. lr, 46 (1WI); 

’ J. W. Huffmann and E. G. Milkr. 1. Org. Chem 25.90 (1960) 

’ D. W. Brown and S. F. Dykc, Terrahdron 22 2437 (1966). 

’ N. F. Fisher and F. M. Hamcr. 1. Chem Sot. 1905 (1934); R. D. Haworth, W. H. Perkin and H. S. 
Pink.Jbid. 127,1709(1925). 

’ S. Akaboshi. 1. Pharm. Sot. Jopon 10. 1277 (1952); Ckm. Abur. Ab. 47. lO540(1953). 

l T. R. Ciovindachari and 8. S. Thayarajm. Rot. Indian Acud. Srf, 39A. 232 (1954); Gem. Abur.. 49. 

ws3 (1955). 

’ S. Sugurwa and K. Mcmi. Proc. Imp. Ad. Tokyo 15.52 (1939); Cbcm Abnr. 33(1939); Eer Dcxh. 

Chm. GM. 72 980 (1939); 1. Phurm Sot. Jopon 0.6 (1940); Chem Abstr. 34.3747 (1940). 

’ S. Sugruwr and N. Sugimoro. t&r. Drxh. Chem Ges. 71. 1860 (1938); 72,977 (1939); J. Phmm. SOC. 
Jopm 57.1028 (1938); Rot. Imp. Ad. Tokyo 15.49 (1939). Chum. Absn. 33.5401 (1939); /bid. 3& 5401 

(1939). 

* S. Sugurvm and H. Sbigelmn, Bcr. Dtxh. Chn Ges. 74.459 (1941) 

lo S Sugmwa and N. Lee, Proc. Imp. Acd. Tokyo 16.187 (1940); Chem Abrfr. 34.6629 (1940). 

” S: Sugruwr. S. Akrhoshi and M. Suzuki, 1. Phurm. Sot. Japan 72 I273 (1952). Chm. Abm. 47.105398 
(1953). 


