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M*rr(--When N-chloroacctyl-3-hytoxybenrylamme (37) in aqueous acetonitrile was irradiated. both o&o and 
porn photocyclizationS with ~fercnce to the OH gmup occurred IO give 7- and 5 . hydroxy . 3 . 0x0 . 12.3.4 . 
1r~ydroi~liacs(~Tl).Similnrly,ljnctbyliroqldDolincdtrintivu~54.55)wercsya(htsiLed.NChloroocctyl- 
33. dihydroxybcnxylulline (39) gave a &@Jc pbocoprodua. 57 - dihydroxy - 3 - 0x0 - l3.3,4 - wahyd 

(~.~photocyctitatioawwerc~yexteaQdtot&s~tbttbofl-bcnryl,l_(C-methoxybenzyl)_andl-~~A’J 
- tlialctboxybcazyl) . izsaphh &livuivcY (51 -U). 

NCbroacetylphenctbylamincs having clcctroodona- 
tive substitucots 00 their aromatic rings readily uadergo 
photocyclizations to afford many ~KWCI hcterocyclic 
compoumis.’ Among &se photoreactions, the most 
typical one is the formation of lL4.5 - ktrahydro - 3H - 
betuazepio - 2 - ones. NChloroacetyl derivatives of 
homologous amines. pheoylpropylamines and phcoyl- 
butylamiis, also afford the corresponding bcnzazocinc 
and benzazonine derivatives.’ As an extension we now 
report the photochemical synthesis of l&3,4 - tetra- 
hydroisoquinolio - 3 - ones from N - chloroacetyl- 
bcnzylamincs.’ 

The Pomeranz-Fritsch method’ involving acidca- 
talyzed cyclization of acetals is quite simple and useful 
for the preparation of 7- and S-substituted isoquinolincs, 
which are difficult to prepare by other usual isoquinolinc 
syntl~~s such as the Bischler-Napieralski ami Pictct- 
Spcngkr methods. Acctals with substituted hydroxy and 
alkoxy groups on their aromatic rings, however, usually 
cyclizc in strong acids, but this is sometimes responsible 
for side reactions. The photocyclizatioos of N- 
chloroacetylbttuylamines are expected to proceed re- 
gardless of pH of their solutions, and may provide an 
additional method for the preparation of isoquinolines. 
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Sydesis of slorling omines. Simple bcnzylamit-ks (1. 
2. 3) were prepared in good yield by the Raney Ni 
reduction of the corresponding oximes.’ 

R” 

The preparation of a-arylphcnethylamines was carrkd 
out according to three essentially known procedures. The 
Gtignard reaction was first applied to prepare inter- 
mediary ketones. 3Methoxybenzamidc (4) was allowed to 
react with bcnzylmagnesium chloride in boiling ether for 
48 hr’ to yield a desoxybcnzoin (0. which was converted 
to its oximc, and then reduced to an amine (8). Compound 
8 was demcthylatcd by the treatment with4795 hydrobromic 

acid to give the star@ amk (10). Similarly, 11 WaJ 
synthcsizal from 3,5dimetboxybctuamide (9 via 9. 

l-k UK of bcttzonitriks instead of bcnzamidcs in the 
Gtignard reactions brought about a coosiderabk rcduc- 
tioo in reaction time.’ Thus 3-bctuyloxybcnonitrile (12) 
gave 13 in almost quantitative yield by the treatment with 
bcnzylmagnesium chloride in boiling ether for 5 hr. Ttk 
oxime of 13 was reduced easily to 10 in good yield. The 
reaction of 12 with 6methoxybenzylmagncsium 
chlotidc’0 Save similarly 14. 
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The second method for the preparation of starting 
amitxes involves the Perkin reaction.” Anisaldehydc (17) 
aad 3-hydroxypheoylacctk acid (15) in acetic anhydride 
containing ttiethylatninc was heated for 28 hr to give a 
coudcttscdcinnamk acid (19), which was readily reduced 
to 22. The acid (22) was converted to an amine (U) by the 
Curtius rcarrangemeot in fair yield. Other two amines (26, 
27) were also synthesized in a similar manner. 
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The third method involves intermediary a-nitrostil- 
bcnc, which was easily synthesized from phenyl- 
nitromethanes” and SchitTs bases of aromatic aldehydcs 
lrccording to the Robertson method.” An acetic acid 
sohrtioo of EberKybxyphenylnitromthalX (29) and the 
SchilI base (3) prepared from a&aklehyde (17) and 
n-propylamiac WM allowed to stand for 12 hr and gave an 
a-nitrostilbcnc (32) in good yield. Reduction of 32 with 
LAH gave an amine (34), which was easily debenzylatcd 
to2Sbyc.atalyticrcduction.Inasimilarmanncr#was 
also synthesized via 33 and 3s. 
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Phorocyclimrions. Since N - chloroacctyl - 3 - 
mcthxypbcncthylamioc (45) on irradiation gave 
smoothly the corrapondinp bcnznztpinone derivatives 
(46, 47j.l’ Nchloroacctyl - 3 - mcthoxybenzylaminc (36) 
was expected to give isoquinolines (I, 49). Irradiation of 
an aqueous acctonitrik sohrtion of 36 with a 100 W high 
pressure mercury lamp, bowever. gave only negative 
indications of the formation of photocycliitioa products. 
Compounds SO and 51 were isolabk products and 
id&&d by their spectral data. 

On the o&r hand, when N-chloroacetyl - 3 - 
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Recently, a simpk method for the preparation of 
dcsoxybcnzoins from cl-aminonitriks was pub&bed” 
and may be applicabk for the synthesis of the above 
UlhtS.TbcStMiQgUlkilUS syllthcsizod above ami 

3-mcthoxybenzylamirz were allowed to react with 
chloroacetyl chloride uoder t& usual Schotten-Baumann 
co&it&s, and afforded the corresponding Nchloroace- 
tamides (36 - 44) in good yield. 

y: R.Qle. R’ -R”=H & R.R’-R--H 

37: R=OH.R’-R-44 41 R=R”.H.R’=ab 
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L(. R.OH.R’-R4Me 
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hydroxybenzylamine (37) was irradiated under similar 
conditions, both or~ho and para photocyclizations with 
reference to the OH group proceeded smoothly to give 5- 
and 7 - hydroxy - 1.2.3.4 - tetrahydroisoquinolin - 3 - ones, 
53 (7%) and St (55%). 

The structural assignments of 52 and 53. by analogy to 
46 and 47.” depend on the spectral data. On the basis of 
mass spectra, both 52 and 53 have the composition 
C,H$W, (mol wt 163). In the NMR spectrum of 52. the 
main product of the photocyclization, the two aromatic 
protons on 5 and 6 are next to each other and the proton 
on 8 is separate (mefa coupling). The three aromatic 
protons on 6, 7 and 8 in the minor product (53) are in a 
row. An unambiguous chemical proof is based on 
lactonization of 53 by heating with hydrohromic acid. The 
structures of the resulting S-membered lactone was easily 
recognized by its IR spectrum (1795 cm ‘). In contrast 52 
was opened to an amino acid (1695 cm ‘). 

The photocyclization of 38 gave similarly 54 (74%) and 
55 (13%). and their structures were established spec- 
troscopically. 

The analogous photolysis of K - chloroacetyl - 3.5 - 
dihydroxybenzylamine (39) gave the sole photoproduct 
(50, which was treated with diazomethane and crystal- 
lized as the methyl ether (57). In its NMR spectrum. the 
two aromatic protons happen 10 be in the same position at 
6.45 ppm. 

y R.al.%‘~~tl Y R”ti 
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Several I-benzyliswuinolines were next synthesized 
from 4 -. 44 under similar photochemical conditions. 
Although compound 0 has two aromatic rings capable of 
photocyclization. on irradiation the photocyclizations 
occurred only on the phenolic ring to yield isoquinoline 
derivatives. 58 (69%) and 59 (16%). This result can be 
accounted for by the low reactivity of N-chloroacetyl- 
phenethylamine.” 

The structures of 58 and 59 were cstahlished by spectral 
data. especially in the mass spectra both 58 and 59 have 
strong peaks at 162 (base peak) and 134. which indicate 
clearly that both compounds arc isoquinolinc derivatives 
and mt benzazepinones. The structural differentiation 
between 58 and 59 was possihk by acid hydrolysis with 
6 N HCI or 47% HBr. Compound 59 gave a S-membered 

lactone (Y,, 18OOcm ‘), whereas Ss atlorded an amino 
acid (1695 cm ‘), which was rccyclized to 58 by heating at 
loo” in vacua Similarly. photolysis of 43 resulted in its 
conversion to one crystalline product (60) in good yield. 

Compounds, 41. 42 and 44 have methoxy- and 
trimethoxybenzene rings, which were reactive under 
these photochemical conditions, as well as phenolic rings. 
Actually N-chloroacetyl - 4 - methoxy- and 3.45 - 
trimethoxyphencthylamines gave rise to some photorcac- 
tions.” Nevertheless the photocyclization of 41.42 and 44 
occurred also only at the ortho and para positions with 
reference to the OH groups in the phenolic rings to 
afford the conesponding I - methoxy- and tri- 
merhoxyben;ryl - 1.2.3.4 - tctrahydroisoquinolin - 3 - ones, 
61 (4%). 62 (36%). 63 (7%) and 64 (5%). respectively. 

I_(3-Hydror~~phmy/)cr~y/aminr (2). To a stirred soln of 2 g of 3 
- hydroxyacetophcnone oxime in 4Oml EtOH was added 
40 ml ZN NaOH and then 3 g Rancy Xi. After 30 mtn. lhe mixture 
was filtered through a mart& of Cclik filter aid The filtrate was 
washed wttb ether. a&&d with cone HCI and washed again 
with ether. ‘IRc aqueous layer was neutralized wtth K,CO, and 
extracted with EtOAc. Evaporation of Ihe solvent kfr 1.04 g(55%) 
of a crys~lirte powder, which was rccrysfallized from EWH lo 
give coktrkss prisms. m.p. 177-M; c,. (h’ujol) 3320. 3uO. 
1618cm ‘; m/r I37 (Mm). I22 (base peak). 95; 6 fDSi(SOd.) I.18 
(3 H. d. J - 7 Hz). 3.74.1 (I H. m). 6 5-7.1 (I H. m). (Found: C. 
70.06: H. 8.07; N. 10.24. C.H,,NO requires: C. 70.04; H. 8.08; N. 
10.21%). 

3.S-Dihydroxyb~nnryluminr (3). Tbc Rancy Nt reduction of 9.1 g 
of 3.S . dimethoxybcnzaldoximc fm.p. I IL I IY) gave 6.8 g NO%) 

of 3.S dimethoxybcnzylaminc.” which was heated under reflux 
in 30 ml of 47% HBr for 2.3 hr. After evaporation of the acid. the 
residue was dried and rccryslalltzed from EtOH to give S.6g of 
Shydrohromidc; Y (h’u~ol) 3220, 1610. 1153. 995cm ‘: mlr 139 
CM’. base peak). 122. Wound: C. 38.19; H. 4.57; S. 6 S9. 

C.H,,,BrNO, requires: C. 38.19. H. 4.59; ti. 6.37%). 
3.MtfhoryphcnyI bmryl kefonr (6). To a stirred soln of 

bcnrylmagmstum chloride prepared from 8.0~ Mg. 0.2 g iodiac 
and 22.Ug bcnzyl chloride in 70ml anhyd ether was added 
dropwise 5.4 8 of 4 in 60 ml of crher over a 30 min period. The 
mixture was heated under reflux for 48 hr. then poured onto 200 g 
of icecold 10% H,SO.. and extracted with ether. The cxtracl was 
washed with SBI. NaHCO,aq and N&Iaq and dried over NaSO.. 
Evaporation of IRK solvent kfr 6 as an otl (6.98; RYS) hp., 
169-170” (lit.’ b.p.,. ?OlL21?); v_., (neat) 1682. 962 cm ‘. 

‘To an EtOH soln (250 ml) of 6 (3 5g) was added I! g of 
NH,OH-HCI in IO ml of water and 60 ml of IO% NaOH. and Ihe 
mixture wax heated under r&x for 30 min. After cvaporalton of 
rhe EtOH. UK residue was extracted with ether. The extract wax 
w&cd with sat. tiaCI aq. dr*d and evaporated IO leave a solid. 
Rccrysdlizarion from benzene gave 5.0 g (I%) of IIIC oxime of 6. 
m.p. 116-118”; Y,. (E;ujol) 1606. I!78cm ‘; m/r 241 (M’). 224. 
223. 180. 134. 133.91 (base peak). 

I . (3 -Mcfhoxyphenyl) ! . phrnyltfhylominr 0). Tlx above 

oxtme (5.00) was reduced with Rancy Si ar described above IO 
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give an oil of 3.7~ (79%) of 6. bp., 165-L!?‘; iv,. (neat) 3360. 
1600. 1583cm ‘; m/r 227 1M.l. 211. I36 (base peak). 

I - 13 - Hydroryphnyl) - 2 - phmyltrhylaminr (IO). Compound 
6 (3 8) wu heated under r&x in 25 ml of 47% HBr and 10 ml of 
A&H for 4 hr. After cvapontioa of the solvent, the residue wa\ 
dried to give crude IO. which was used IO the next tkp. For the 
further puri&rlioa. see below. 

3.5 - ~XW~IOX&II~/ bcniy/ ktIoW (7). 3.5 Dimethuryben- 

zamide (5) reacted with benzylma6nerium chtoride as described 
above, and ttavc crude 7 as an oil. which was chromatographed on 
a silica@ column and cluted with benccne to 6ive 3.0 6 (76%) of 7 
as a solid. Recrystallization from benrcne 6avc colorless needles. 
m.p. 58-5P: Y,. (Nujol) 1682cm ‘; m/r 2% (M’). I66 (base 

peak). 137. 121: 6 (CCL) 3.72 (6H. sl. 4.08 (2 H. s). 6.45 (I H. I. 

J = 2 HZ). 6.98 (2 H. d. J = 2 Hz). 7.19 t5 H. tl. IFound: C. 74.97: H. 
6.37. C,.H,.O, requires: C. 7498: N. 62&l. 

Compound 7 (2.8g) was converted IO its ox& as described 

above. Recrystalltzatton from EIOH 8avc 2 26 (74%) of pale 
yellow needks. m.p. M-69; Y,.. (Sujol) 3220. If&cm ‘; m/r 
271 IM’). I64 (base peak,. (Found: C: 70.67; H. 6.24; N. 5.10. 
Ci,H,,NO, requires: C. 70.83: H. 6.32: N. 5.16%). 

I . (3.5. fXn&oxyph@) . ! phmy/nhy/amin~ (9). A soln of 
0.9~ of Abe oxime of 7 in 5Oml of EIOH and I7 ml of 12% KOH 

was reduced by 1he treatment with 1.68 Raney Ni as described 

above to give 0.96 of 9 as an oil. which was converted IO its 
hydrochloride by the treatment with HCI in EIOH. Recry- 
stalliration from EtOHithcr gave 0.7 6 (62%) of colorless prisms, 
m.p. 194-l%‘: Y,. (Nujoll 1598 cm ‘. /Found: C. 6S2Y: H. 6.80: 
S. 4.83. C,.H,NO,CI requires. C. 65.41; H. 6.%; N. 4.77%). 

I - (3.5 Dihydroxyphcnyl) . ! phtnylrrhylamint (II). 

Compound 9 (I.3 8) was hydrolyzed as described abvc IO yteld 
crude II. which was used IO the next step. 

FRnzy/oxyphmy/ bn:y/ krronr (13) To a stirred soln of 
henzylma6rtesium chloride prepared from I.5 6 (60 mmol) of hfg. 
0.1 g iodine and 3.6 8 (30 mmol) benzyl chloride in 30 ml anhyd 
ether was added dropwise 2.18 (IO mmol) of I2 in S ml of ether 
over a 20 min period. The roln was healed under r&x for 5 hr. 
cookd and then poured into an ice-cold 10% H,SO.. The mixture 
was beated at 6fP for 3Omin. then cooled IO rmm temp. and 
extracted with ether. The cxfrac~ was washed with sag. 
NaHCO, aq aad water. and dried over Na,SO.. Fvaporation of rhe 

solvent gave I3 LS a crystalline powder in almost quantitative 
yield. Recrystallization from EIOH gave 2.7 tx (90%) of colorless 

mcdkr. m.p. 70-7?; Y,. (Nupl) 1681 cm ‘; m/r 302 CM’). 211; 
6 (CDCI,) 4.23 (2H. s). 5.09 (2H. 5). 7.2-76 (Y Hl. (Found: C 

63.62; H. 6.02. C,,H,.O, requires: C. 83.42; H. 6.owC). 
Compound I3 was cmverkd IO iIs oxime as described above. 

Recryrtalliration from EtOH gave 2.0~ 183%) of colorless prisms. 

m.p. lO9- I It; Y,. 323R. I596 cm ‘. (Found: C. 79.31; H. 5.96; S. 
4.25. C,,H,.NO, requires: C. 79.47; H. 6.03: S. 4.41%). 

I . 13 . Hydroxyphnyl) . 2 . phtnyltfhylaminc (IO). A soln of 
l.7aoftbeoximeofl3in4OmlEIOHand4Omll5%KOHwar 
red&d with Sg Raney NI IO give 735 mg (63%) of IO. 
Recrystallization from EtOAc gave colorless prtsmc. m.p. 
168-170); Y,. 3300. 325Ocm ‘; 6 (DMS0d.l 2.78 (2H. d. 
J = 6.5 Hz). 3.78 II H. I. J = 65 Hz). (Found: I’. 78.66; H. 7.10; N. 

6.45. C,.H,,SO requires: C. 78.84; H. 7.09: ti. 657%). 
3 - Rnryloxyphnyl 4-merhoxybmryl krronr (14). Compound 

12 reacted with p-methoxybenrylmagnesium chlorde’” IO give 14. 
which was recrystallixed from EtOH. m.p. l&Y@‘; Y,. th’ujoll 
1685. 1585. 1510. 1250, 1170. IOlOcm ‘; m/e 332 IM’). 211. 121; 6 

(CDCI,) 3.76 0 H. s). 4.17 (2 H. sl. 5.09 (2 H. sl. 6.8-7.6 (13 H. ml. 
(Found: C. 79.75; H. 6.1 I. C,,H,O, requires: C. 79.49; H. 6.06%). 

Compound I4 was converted to its ox&. which was 
recrystallixed from EtOH. m.p. IOY- I I I’. u,. th’ujol) 1595. 1580. 
ISO5. 123Ocm ‘; m/r 347 (M(‘). 331. I!!. 121. 

a . (3 . Aceforyphnyl) 4 mrfhoxycinnamir acid (19). A 

mixture of 5.5 6 of 15. IO ml Et,N and IO0 ml Ac,O was heated at 
54P for I hr. To the toln was added 5.1 g of I7 and I4 ml of EI,N. 
and Ibe inixhtrewas heated under reflux for 2Khr. The mixturewas 
concemrated in cacao. diluted with water. and extracted with 
EIOAc. The EIOAC layer was exlnckd with K,CO,aq. and Ihc 
CXUTKI was aciddied with HCI and extracted with IitOAc. 
Evaporation of the solvent kft a crystalline powder. which was 

recrystallized from benzene-hexanc and EtOAc-hexam. then 
sublimed at 135’115 mm H6. and finally recrystallized again from 
benzene IO tivc 2.08 (17.8%) of colorless needkr. m.p. l9l-IV; 

Y,. 1760, 1670. IUJOcm ‘; m/r 312 (MC(‘); 6 (CDCI,) 2.24 (3 H. I). 

3.73 0 H. sl. 6.67 4 (8 H. ml. 7.92 (I H. sl. IO.97 (I H. broad s). 
(Found: C. 69.37; H. 5.04. C,,H,.O, requires: C. 69 22; H. 5.16%). 

I . (3 - Actroryphtnyl) . 2 . (4 . mt/horyphmy/)ptupionic acid 
(22). Compound I9 (2 8) in 230 ml MeOH in the presence of 0.8 g 
lO5f PI-C was hydrogenarcd a1 room temp. and I atm. After 
I.! hr. the catalysl was removed by filIraIion. and the filtrate was 
concentrated IO dryness to leave !.I p, of a colorless viscous oil; 

if.... &al) 1760. 1740. 1705. 1610. 15X5. I.515 cm ‘: m/r 314 (M’); 
6 (CDCI,) 2.28 (3 H. I). 2.8-3.5 (3 H. ml. 3.74 (3 H. I). 6.6-7.3 (8 H. 

ml. 
I (3 - H)drox&ny/) ! 14 m&ox~phtny/~fhy/amine 

(25). To a soln of 22 (2. I g) in 30 ml benzene and 0. I ml pyridine 

was added 2 ml of SOCIr. and rhe mtxturc was allowed to stand at 
room Iemp. overnigh and then concentrated IO kave a pak yellow 
oil of an acid chloride (v,. 1765 cm ‘l A soln of 637 mg of NaN, 
in 2 ml uatcr was added to a chilled soln of rhe acid chloride in 
I5 ml acetone with stirring and coolrnp us an ice-bath. The 

resulting mixture was stirred at rajrn temp. for 45 min. and then 
extracted wub benzene. The extract was washed with sat 

NaCI aq. dried over NATO.. and concentrated to co. 40 ml. To 
his azidc toln (v,... 2160cm ‘l was added 4 ml of benzyl alcohol, 
and the mixture was heated at 5tp for I5 min. then at 75’for 3S min 
and evaporated in cacao IO leave a urethane Iv,.. 1760. 

17OOcm ‘l Saturakd HCI (40 ml) in EIOH was added IO the 
urethane. and the mixrurc wav heated under rcdux for 3 hr. After 
cvapora~ion of ~he solvent. the residue was dissdved in 5% HCl 

and washed with EIOAC. The aqueous layer was ncutralued with 
NaHCO, and extracted wtth EIOAC. The extract was washed with 
sat. NaCl aq. dried and evaporated IO leave 622 mg 133%) of a 
colorless oil. which was used IO the next s~cp wirhout furihcr 
purification; IV,. (Sujoll 3340. 16lOcm ‘; m/c I!! (base peak); 6 

(DMSO-d.) 3.68 (3 H. I). R 67 t! H. broad sl. 

(I - (3. Arrroryphmyl) - 3.45 . rrimrrhoxyrtnnamic acid (to. A 

mixlure of 4.5 .g of 15.90 ml Ac,O and 5 ml EI,N was healed at 50 
for I hr. After rhe addition of 6g of I6 and 15.4 ml of Er,N. the 

soln was heated under rcflux for 31 hr. then conccntratcd. diluted 
with water and cxtracred with EtOAc. The ErOAc layer was 

cx~rac~cd with KrCO,aq. The K:CO, extract was acidified wiIh 
HCI and extracted with EIOAC. The extract was washed with 
sat NaClaq. dried and evaporated to kave a brown oil. After 

dccolorizaIton with the aid of active C. the residue was 

recrystallized from EtOAc-hexane five times IO give 4.2 g (38%) 
of colorless needles. m p. I48-ISO’: i,_./Sujol) 1760. I670cm ‘; 
m/r 372 (!.i(‘); 6 (CDCI,) 2.26 (3 H. s). 3.58 (6 H. 0. 3.61 (3 H. s). 
6.35 (2 H. I). 7.0-7.5 (4 H. ml. 7.lIll (I H, cl. I I.3 (I H. broad sl. 
(Found: I’. 64.51: H. 5 41 C,H,O. requires: C. 6454; H. 5.19%). 

I . (3 Acdoryphnyl) ! 13.4.5 - rnmrrhoryph*ly/jptvpionic 

arid (23). A soln of 5 8 of 2# in 240 ml McOH uas hydrogenated 

with I.!g of IO% PI-C calalyst at I aim and rmm temp. Afkr 
2 hr. Ihe catalyst was removed by filtration and Ihe solvent was 
removed by distillation IO leave 5.0~ of a colorless VISCOUS oil: 

r,. (neat) 1760. 1735. IWO. l5lOcm ‘; m/r 374 (M’l; 6 (CDCI,) 
2 26 (3 H. sl. 2.7-3.5 (3 H. ml. 3.70 16 H. v). 3 7X (3 H. s. 6 25 (2 H. 
I). 6.9-7.4 (4 H. m) 

I . (3 - Hydmxyphmyl) . ! - (3.4.5 . rnmrrhoryphny/)cfhy/aminc 

(26). To a toln of S g of 2.3 in 60 ml benzene was added 0.2 ml 
pyridine and 5 ml of SW,. and the mixture was allowed IO r~and 
at room temp. ovcrntght. EvaporaIion of the solvent left an oil 

Iv,.. /neat) 1765cm ‘1. which was dissolved in 20ml acelone. 
Afkr lhe addibon of I 3 g tiaN, in 5 ml water with stirring and 
coolmg in an ice-bath. the mixture was stirred at room temp. for 
45 mm. diluted with water. and cxlracted with benzene. The 
cxIract was washed with water. dried over Sa,SO. and 
concentrated IO co 60 ml. To the arJdc soln was added 3.5 ml 
knlyl alcohol. and Ihc mixture was heated at W for IO min. then 
at W for 45 mitt and fiaalv allowed IO stand at room temp. 
overnight. Afler evapc>ration of the solvent the residue was 
healed at 160” for IO min. dissolved in I20 ml sat. HCI in EIOH. 
and kaIed again under retlux for 2 hr Evaporation of lhe solveal 
left a pale yellow solid. which was rccrystalbxed from EtOH IO 
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give 2.776 (60%) of colorless prisms, m.p. 237-238”; Y,. tNujolJ 
35SO. 3lSOcm ‘: m/r IS!. Ml. I22 (base n&J: 6 tD,OJ 3.k3.2 
(ZH). 3.66 (9H.s). 434.6 (I HI. 6.34 (2ti. I). 6.7~i.3 t4H. mJ. 
(Found: C. S9.U; H. 6.79; S. 3.94; Cl. 10.51. C,,H,,SO.CI 
requires: C. 60.08; H. 6.53; N. 4.12; Cl. 1043%). 

o . (3.5 . I)iactroxyphmyll - 3.4,s - rrrmcrhoxycinnamk acid 
(21). A mixture of 2.02 g of 16, 33 ml Ac,D and 3.7 ml ether was 
heated al StP for I hr. To a soln was added 2.3S g of II and 2.4 ml 
f&h’. and the mtxture was healed at 1% for 30hr. After 
evaporation of the solvent. 50 ml water was added to the residue. 
and the mtxture wac extracted with EtOAc. The EtOAc layer was 
cxtactcd with sat. KaHCO, aq. the NaHCO, extract was aciddkd 
wtth HCI. and extracud again with EtOAc. The extract was 
wasbed with sat. NaCl aq. dried and evaporated IO kave a solid 
(2.4Sg). which wa recrystallized from EtDAc-hexane to give 
I.38 (2%) of colorless needkr. m.p. 206~207.S’: r,. th’ujol) 
1758. 1670cm ‘; m/r 430 thf’). 3W 346; d tCDCI,) 2.22 (6 H. I). 
3.61 (6 H. I). 3.t?O (3 H. s). 6.37 (2 H. sj. 6.lt9 (3 H. s). 7.86 (I H. s). 
(Fcnmd: C.61.29; H. 5.02. C:,H&. requires: C. 61.39; H. 5.15%). 

I - (3.S - Diarrroxyphmyl) ! - (3.4.5 - rrimrrhoxyphmy/)pm- 

pioaic acld (U). A sdn of 1.38 of 21 in 65 ml McOH was 
hydrogenated in the presence of 3SO mg IO% PI-C at I atm and 
room temp. After I.5 hr. the catalyst was removed and the hl~rate 
was evaporated to kavc I.258 of a colorless viscous oil; Y,. 
(Nujol) 1762. 1730. 1700. 1585. l5OS cm ‘; m/r 432 W(‘J. 390.348; 
6 (CDCI,) 2.23 (6 H. J). 3.10 (2 H. I. J = 7 Hr). 3.6-3.9 (I H). 3.70 
(6 H. s). 3.77 (3 H. s). 6.24 (2 H. sj. 6.8-?.3 (3 Ht. 8.30 (I H. btOad). 

I - (3.5 . L%hydmxyphnyl) ! . 0.4.5 . rnmerhoxyphnyl)rrhy- 

laminr(27). Toanicc-cddsdnof l.28of~inl5~bznzcncand 
0.038 pyridinc wa added I ml of SOCI,. and the mixture was 
allowed to stand at room temp. overnight. After cvaporatmn of the 
solvent. the residual oil was dissolved in 4 ml acetone. A soln of 
273 mg of NaN, in I ml water uas added to fhc acetone soln with 
stirring and cooling tn an ice-bath. and Lhc mtxture was stirred at 
room temp. for 2 hr. After the additron of water. Ihe mixture was 
extracted with bcnr~nc. T?ur cxtrac~ W;L( dried and concentrated 
to co. 20 ml. Rcnzyl alcohol (III ml) was added to the soln. and the 
mtxturc was heated at ItW for 2.S hr and then concentrated in 
racyo. The residue was washed with tsopropyl ether. dissolved m 
I6 ml HCI tn EtOH and heated under r&x for 3 hr. Evaporation 
of the solvent left an od of 27.hydrochloride. whtch was solid&d 
by tbc addition of ether. Recrystallizatwn from EtOH~tbcr gave 
228mg (18%) of colorless pnsms. m.p. In”; Y,. 3450. 3325. 
3l.SOcm ‘; 6 fD,O) 3.07 (2 H. d. J - 6 Hz). 3.61 (3 H. s). 3.6S (6 H. 
s). 4.3t3 (I H. I. J = 6 H7). 6.32 (5 H. s). (Found: C. 56.10; H. 6.21; 
~;.4.?7;fl.9.23.C,~H~,NO,CI-II?H,Orqcwes:C,55.Ql;H.6.3S;N. 
3.84: Cl. 9.72%). 

3 - Rn~yloxyphrnylnirmmtrhanr (29). To a chilled soln of 9.2 8 
of KaM, and IO8 urea rn I5S ml DMF at - I5 _ - 17: was added 
dropwisc 168 of t with stirring over a I hr period. The sttrring 
was continued for additional 7 hr at the same temp. After the 
addition of kc-water. the mixture was extracted with benzene 
The extract was washed with water. dried and evaporated to leave 
pak yellow crystals, which were recryctallired from EtOH to give 
6.2 8 (44%) of colorless needles. m.p. 53-W’; Y,.. (Nujol) 1009. 
1542. 1375cm ‘; nrlr 243 (M’). 197. (Found: C.69.10; H. 5.37; h’. 
5.76. C,,H,,NO, requires: C. 69.12. H. S 39; N. 5.76%). 

3 - Bm:y/oxy 4’ - mrrhoxy n . ntrmJri/bmr (32). To a Schls 
base (39) prepared from !.I 8 of I7 and n-propykmtnc was added 
4 8 of 29 in IO ml of A&H. and the resulting soln was allowed to 
stand at room temp. for I2 hr. After evaporation of the solvent, 
the residue was dissolved in EtOAc. washed wtth wt. NaHCO, aq 
and SaCI aq. and dried over Na,SO.. Evaporation of the solvent 
left a yellow solid. which was chromatogmphcd on a silica-gel 
column eluting with bcnzcne to give 4. I g (6%) of yellow crystals. 
Recryrtalliration from EtOH gave yellow prisms, m.p. tt9-9W: 
rv,.. (Nu)ol) 164Ocm ‘; m/c 361 (Y’j. 315: 6 (CDCI,) 3.77(3 H.s). 
S 04 (2 H. s). 6.6-7.3 tg H. m). 7.3S (5 H. 0. R.17 (I H. s). (Found: 
C. 72.9S: H. S.35: N. 3.76. C,:H,.h’O. requires: C. 73.11: H. 5.30. 
N. 3.W%,) 

I - (3 . Bn:y/oxypheny/) - ! _ (4 mrfhoxyphny/)rfhybminr 
(34). A roln of 4g of 32 m SO ml of TfiF uas added dropwise wtth 
cod@ m an ice-bath and strrring to a soln of 38 LAH in 
I50 ml THF. The mixture WBS heated under regux for I2 hr. and 

the excess hydride was destroyed by the addition of water IO the 
stirred and cooled mixture. A white mass of AhOH), was filtered 
ot? and the hhrate was evaporated to leave a yellow oil, which was 
dissolved in CHQ,. wasbed with water and dried over KLXJ,. 
Evaporation of the solvent left a pale yellow oil. which was 
converted to its hydrochloride by the addition of HCI in EtOH. 
Recrystallization from EtOH-ctJvcr pve 2.38 tS9%) of 34 
hvdrochloride. mn. 184-185’; Y,. t?;uiolJ 1603cm ‘; 6 (DMSO 
d, 3.1-3 6 (2 H). 3.69 (3 H. sj. 4.1-4.4 Ci H). S.12 (2 H. s). 6.6-7.3 
(8 H. m). 7.40(5 H. s). R.76(2 H. broad sj. (Found: C, 71 88; H. 6.57; 
N. 3.60. C,,H,KO,Cl requires: C. 71.43; H. 6.S5; S. 3.7%). 

I . (3 Hydmxyphmyl) - ? . (4 . m&oxyphenylkthy/amine 

(29. A solo of I 8 of J+hydrc-chkride in 2UOml McDH was 
hydrogenated in the presence of I g S9i PdC uader orduury 
pressure at room temp. After IOhr. the catalyst was filtered off 
and the tiltratc was evaporated to leave 0.7 g Of a colorless V&ouS 
oil of ZS-hydrochloride, whtch wa$ used to the next step withott 
further purihcatcalion (see above). 

3. Benryloxy . 3’.4’5’. rrimdhoxy . a . nirmrrilbenc (33). To a 
.SchrfT base t.31) prepared from 2.4 8 of 18 and n-propykmirk was 
added 2.43 g of 29 in 6 ml AcDH. and the mixlurc was allowed to 
stand at room temp. overnight. The prectpitatcd crystals were 
colkcted by hhratmn and dissolved in EtOAc. ‘Ihe sdn was 
washed with sat. NaHCO, aq and NaCl aq. drrcd and evaporated 
to kave yellow crystals. which were recrystatlir~d from EtOAc to 
give 3.28 (74%) Of yellow pnsms. m.p. I I& I IS”; Y,. 16a3. 
158Ocm ‘; m/e 421 (M’); 6 tDMSOdj 3.43 t6 H. s). 3.63 (3 H. I). 
S.I!(IH.s)6.52(2H.s).6.9-7SI4H.m).7.W,~SH,s~.8.~(lH.s). 

(Fcwmd:C.68.19; H.S.S4:N.3.46.C~,H~,NO,rcquires:C.68.40;H. 
5.50; N. 3.32%). 

I (3 - Benzyfoxypkn~~) - 2 f3.4.S - rritnrrhox~phm~lMhyf- 

amine (35). TO a sdn Of 28 I-AH in I2OmlTHF w added 
dropwisc 2.7 8 of 33 in 30 ml MF with stirring and coding in an 
ice-bath. The mixture was heated u&r r&x for I? hr. aad the 
excess hydride uas decomposed by the addition of water. A white 
mass of AI( was removed and the fihra~c was evaporated to 
leave an oil. which uas dissolved m EtDAc. washed with water 
and dncd. Evaporatmn of the solvent left an oil. which was 
converted to its hydrochloride by the addition of HCI in EtOH. 
Recrystahization from EtOH+thcr gave I.88 t669) of cdorkss 
prisms. m.p. ML 162’; Y,. tFiupl) !lS8 cm ‘; m/r 393.391.376. 
212. 181; 6 (DMSOM) 3.20 (2 H. I, J = 7 Hc). 3.(6 (3 H. 0. 3.67 
(6 H. s). 4.4s (1 H. m). 5.12 (2 H. s). 6.42 (2 H. sj. 6.9-7.2 (4 H. m). 
7.40 (SH, s). (Found: C. 66.52; H. 6.W h’. 350. C:.HnNO.Cl 
rqtures: C. 6i.04; H. 6.566; N. 3.25%). 

I . (3 - Hydrox,whcny/). ! - (3.4.5. rmrrhoryphmy/~h~lominr 

(XL A soln of 1.2 g of 35 in I.(0 ml !&OH was hydrogenated in 
the presence of 10% PdC to give an od of tb. which was dissolved 
in HCI in EtDH to gave its hydrochkridc. Recrystallization from 
EtOH~ther gave 0.98 (3!%) of colorkss prisms. m.p. 237-238’ 
(see above) 

N-Chioroaccrjfarion of amints; Rtnrrol pmctdurc. To a stirred 
soln of IOmmol of the starttng ammes synt~iml above and 
3methoxyben4ylaminc in 2Oml of ICG NaOH was added 
dropwise IS mmol of chJoroacctylchlor& over IOmin under 
iccccoling. ‘Ihe ICC bath was removed. and the mixture was 
stirred for O.S-I hr at room temp. and then acWicd with IO% HCl. 
The acditkd soln was extracted with FtOAc. and the extract was 
washed ulth uater ami dried over Na:SO.. Evaporation of Ihe 
solvent kft a h’chloroacetylaminc (36 - 44) in SO-9S% yield. 

N Chlomarrryl . 3 mcrhoxybn:y/amine (36). Cdorkss fine 
ncedks. m.p. 80-R?” tbcrucne-brxanc); I’,. 3300. 1652. 161s. 
IS% ISSS cm ‘; m!r 213 (M(‘J. S r(‘Wl,) 3 78 (3 H. 5) 4.06 (2 H. 
51.4.44 (2 H. d. J - 6 HI). 6 75-7 4 (S H. m) (Found. C. 56.17; H. 
5.62: N. 6.45. C,,H,?JO,Cl rcouircs: C. .X21; H. 5.66: h’. 656%). 

N - CNorwcrryl 3 - h~dmxyb~n:ykuminc (37) Cdorlw 
prisms. m.p. 97.5-99” (benrent); Y,. th’ujdj 3370. 3165, 1648, 
IS34 cm ‘; m/r 199 CM’). 164 (base peak); d (I).USO-&J 4.09 (2 H. 
s).4.22(2 H.d.J = 6Hrj.6.55-7.2St4H. mj.g.74tl H. broadJ.9.31 
(I H. s). fFound: C. 54.4s: H. 4.99; N. 6.91. CIH.,$OL1 requires: 
C. U.S5; H. SOS; S. ?.02%,. 

N . Ch/omacrry/ - I . (1 hydmxyphtn~/krhylnmmr 

(f). Colorless prisms. m.p. 64 5-6s 5’ tbmucne). v,. rlGujol) 
3320. 3?70. 1619, lS82cm ‘; m/r 213 IV’). 178. 136: 6 rCfY.YI,) 
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1.49(3H.d.J-7Hz).4.0((2H.s).S.14(IH.q.J-7H2).6.~7.1 
(4H. m). (Found: C. 56.24; H, 5.54; N. 6.61. C,.HI,NOrCl 
requires: C. 56.21; H, 5.66; N. 6.56%). 

N - 01Ionmceryl - 3.5 - dih,vdroxy&n:$ominr (3). Cokefess 
prisms, m.p. 163-165” (ErOAc); A,. (EtOH) (r,.) 276 (1910). 

282nm(l880); u,. (Nujd) 3400.3170.1657.1590. lS44cm”; m/c 
21S(M’). l80(bascpc~):6(DM~)4.09(2H.s),4.Il (2H.d. 
J - 6Hz).6.12 (3H. s). 8.59 (1 H. broad).9.15 (2 H. I). (Found: C. 
50.22; H. 4.66; N. 6.55. CH,,NO,Cl requires: C. S&13; H, 4.67; N. 
6.52%). 

h’ - Chloroocetyl - I - (3 - hydmryphenyl) - 2. phenylelhylaminr 

(0). Colorkss prisms. m.p. Ill-IIT (bcnxcm); Y,. (Nujol) 
3318. 31%. 1642. 1585. ISiScm ‘: m/e 192 (base peak). 122; 6 
(CDCI.) 3.OS (2 H. d. J = 7 Hz). 3.87 (2 H. I). 5.14 C I H. a. J = 7 Hz). 
6.67.2(9H. nl). (Found: C. 66.29; if. 5.60: N. 4:R7. C;.H,,NO,CI 
requires: C. 66.30; H. 5.56; N. 4.83%). 

N - Chlomocrfyl . I - (3 . hydroryphenyl) - 2 . (4 _ 
merhox~phen$)e~h~~amine (41). Cdorkss viscous oil; Y, 
(Nujol) 3360.3270.1656.1529cm ‘; m/e 319 (hi’): A,(EtOH) 
(e,.) 276 (3760). 282 MI (3160); 6 (CDCl,) 3.02 (2 H, d. J = 7 Hz), 
3.74 (3 H. s). 3.9s (2 H. I). 5.13 (I H. m), 6.6-7.15 (8 H. m). 

N . Chlofooceryi . I . (3 - hydmryphmyl) - 2 - (3.4.5 . 
rrimethoryphenyljerhylomine (42). Colorkss prisms, m.p. 170- 
171’(EtOH); Y, (Nujol) 33200.3270.1655.155Q.1SS5. 1505 cm ‘; 

A- (EtOH) (e,) 277 nm (3tU3): m/e 379 (M’). 286. I98. 181 

(base pe&; 6 (CD,OD) 3.02 (2 H. d. J = 7 Hz). 3.74 (9 H. I). 3.97 
(2 H. I). S.oB (I H. t. J = 7 Hz). 6.40 (2 H. I). 6.55-7.2 (4 H. m). 
(Found: C. 60.00; H. S.88; N;. 3.71. C,.H,,NO,CI requires: C. 
60.01: H. 5.85; h’. 3.69%). 

N . Chlomoccryl . I . (3.5 . dihydmxyphmyl) - 2 . 
phenybhykamine (43). Colorkss prisms, m.p. 1&3-1!XT (EtOAc); 
Y,. (Nujd) 3305. 1665. 1600. lS3Ocm ‘; A,(EIOH) (e,.) 277 

(1880). 283nm (1870); mle 305 (M’). 214. 138 (base peak); 
&DMSDd,) 2.94 (2 H. d. J = 7 Hz). 3.96 (2 H. I). 4.6-50 (I H. m). 
6.10 (I H. d. J-2Hz). 6.20 (2H. d. J =2Ht), 7.20 (SH. s). 8.55 
(1 H broad). 9.12 (2 H. s). (Found: C. 62.92; H. S.26; N. 4.Bl. 
C,.H,.NO,CI requires: C. 62.85: H. 5.27: N. 4.5896). 

N . C~oroocetyl . I - (3.5 - dih,vdroxyphcnyl) - ? - (3.45 - 
rrimekv@enyl)efhyhvnine (44). Colorkss prisms. m.p. 206.5- 
208.5” (EIOH): Y, (NubI) 3410. 3330. 3280. 165Ocm-‘; m/e 395 
(M-). w)2.161 (base peak). 138; 6 (CD&ID) 2.93 (2 H. d. J = 7 Hz). 
3.65 (3 H. I). 3.69 (6 H. s). 3.92 (2 H. I). (FOUd: C. 57.22: H. 5.77; 
pi. 3.45. C,.Ji,,tiD.CI requires: C. S7.65: H. 5.61; N. 3.55%). 

Phorolysis 0J 36. A soln of ES4 mg (4 mmol) of 36 in 100 ml of 
59% aqucow McCN was irradiated with a ttXl W bigb pressure 
mercury lamp (Eikosba. Osaka) under N, for 2.5 hr. The mixture 
was ueutr&ai by the addit& of 0.32 g NaHCO,. corkentrated to 
co. latml and CXtlXted with EIOAC. TtK extract was wasbed 
with sat. NaCl aq. drkd and evaporated to kavc 0.78 g of an oil, 
which was cbromatograpbed on a silica-gel column eluting with 
EtOAc-CH,CI, (I : I) to give three fractions. The hrst fraction was 
I34 mR (16%) of tba recovered starting material (36). Tbe second 
fraction was 278 mg (36%) of ti--g/yro/oyl-3-mefhory~~zy/am~e 
(59). which was recrystallized from bcnzcnc-bcxanc to give 
cdorlcss plates, m.p. 90-92”; Y,. 3300. 3200. 1630. 1598. 
155s cm ‘; m/e 195 (X4(‘). 121: 6 (CDCI,) 3.75 (4 H. s). 4.04 (2 H. s). 
4.38 (2 H. d. J - 6 Hz). 6.7-7.3 (5 H. m). (Found: C. 61.55; H. 6.75; 
N. 7.30. C,dl,,NO, rcquircr: C. 61.52; H. 6.71; N. 7.18%). The 
third fraction was 97 mg (1096) of N-oceryf~ycyl-3.metboxybea- 
rylaminc (51); Y,. 3240. 3130. 1635. 1558cm ‘; mle 236 (M’). 
136: d (CDCI,) I.96 (3 H. s). 3.75 (3 H. s). 3.90 (2 H. d. J = 5 Hz). 
4.34 (2 H. d. J = 6 Hz). 6.7-7.3 (6 H. m). 

Phokuyclizofion of 3l 

(1) In 50% 0qsuou.r MeCN. A soln of 3oomg (2.5 tnmol) 
of 37 in 50% aqueous MeCN was irradkted with a 
lOOW kmp u&r N, for 1.5hr. After evapomtion of tba 
solvent, rbe residue was recrystallized from EtOH to grve 173 mg 
of 7 . hydmxy - 3 . 0x0 - 1.2.3.4 . rermhydmisoqminoliw (S2) as 
cdorkss prisms, m.p. 236-238; Y, (Nujol) 3340. 1645.860.840. 

R13cm ‘; A-. (EtOH) (e-, ) ZB2nm (2160); mlt 163 (M’): 6 
(DMSOd.) 3.28 (2 H. sL4.23 (2 H. I). 6.58(1 H. q. J = land 2 Hz). 
6.61 (I H. d. J - 2 Hz). 6.94 (1 H. d. J - 8 Hz). 7.88 (I H. broad I). 
9.24 (I H. s). (Found: C. 66.40: H. 5.59; N. 8.a. C&NO, 

rcquircs: C. 66.24; H. 5.S6; N. Lt.S8%). The mother liquor vu 
conccntntcd and applied on preparative rilii~l TLC de- 
velop&g witb CHrCl~EtOAc-EtOH (2O:S:I) WVC bee 

zam from top to bottom, l2mg (3%) of N . acefyl - 3 - 
hydmrybenzylomine [cdorkss prisms, m.p. 9s96.5’ (EtOAc- 
tkxanc); Y, 3350, 1640. I5SOcm-‘; mie 165 (M’), 122 (base 
peak); 6 (DMSOd.) 1.81 (3 H. s). 4.14 (2 H. d, J - 6 Hz). 6.54-7.2 
(4 H. m). 8.20 (1 H. broad s). 9.25 (I H. $)I. 30 mg (7%) of 5 - 
hydmry - 3 - 0x0 - 12.3.4 - kwahydmisoquinolke (5.3) [colorkss 

needles. m.p. 227-ztk (EtOAc); Y, (Nujol) 32ft8. 16S0, 
778 cm”‘; A_. (EtOH) (e,.) 282nm (2650); m/e 163 (M’); d 

(DMSOd.) 3.24 (2 H. I). 4.28 (2 H. s). 6.65 (2 H. d. J = 8 Hz). 7.01 
(1 H. t, J i 8 Hz). 7.84 (I H. broad s). 9.47 (I H. I). (Found: C. 
64.66: H. 5.n: N. 7.93. C.H.ND,~l/JH,O rcuuircs: C. 64.06: H. 

5.27; N. 8.30$] and 52 mg of li(total-yield: 225 ng,-ST%). 
(b) In wafer. A soln of 790 a (4 mmol) of 37 in 400 ml water 

was irradiated as described above for 3br. As the reaction 
proceeded. small amounts of ppl sepamted out. The mixture was 
neutralized by the ddition of 0.33 g of NaHCO, and evaporated to 
dryness. The dried residue was extracted witb EtOH. and the 
EtOH was evaporated IO leave a solid. which was extra&d witb 
EtOAc. From tbc EtOAc imdubk fraction tgBm~ d R vu 
isolated. The EtOAc sduMe fraction (227mg) was cbromr- 
tognpbed on a silica-gel column (20s) eluting with CH,Ct,- 
EtOAc(I:I)togive95mg(l2%)oftberecoveredsmrtingmaterial 
(37). 58 tq (9%) of N . acetyl _ 3 - bydroxyberuykmine, 24 mg 
(4%) of S.3 pad 32 mg of 52 (total yield; 320 mg, 49%). 

Jfy&ofyfP of St. IOmg of $2 was beated under refiux in 
47% HBr for 2hr. After evaporation of the acid, the rts&taJ solid 
was dried and measumd its IR spectrum, Y, (Nujol) 1695 cm-‘. 

Hydmlysic of 53. 3 mg of g3 was treated as described above, 
Y,. (Nujol) I795 cm-‘. 

Phorocy&ufion oj 9. A soln of 329 mg (1.5 mmol) of s) in 
SO%~M&NwasinUatcdudcscriiabovefoe3hr. 
After tbc sddibon of 12Our~ of NaHCO,. the mixture was coo- 
cctmatcd to dryness and ext~&I with EtOH. Aftu enpon 
bon d the solvent, the residue was dissolved in MeOH and 
treated with excess CHIN, in ether. After 2 days. the solvent was 
evaporated to kave a solid, which was purifkd with ptcparativc 
TLC d rilka3cl eluting witb EtOAcCHrCI, (S: I) to give I41 mg 
(45%) of 5.7 _ dimethory - 3.010 - 1.2.3.4. tetrahydmiroqminoliw 

(JO. Rccrystaoization from MeOH gave colorkss needkr. m.p. 
191-194’; Y, (Nujd) 3200. 1668cm ‘; wr/e 2V7 (M’). 164 @se 
peak); d @MSOd,) 3.20 (2 H. s). 3.74 (3 H. s). 3.77 (3 H. s). 4.30 
(2 H. s). 6.4S (2 H, s). 7.93 (I H, broad s). (Found: C.63.05; H.6.17; 
N. 6.SE. C,,H,,NO, requires: C. 63.75; H, 6.32; N. 6.75%). 

Photocrclizotion of R. A soln of 406mR (1.9mmol) of 39 in 
190 ml of 54% aquc& MeCN was irndi&d for 2.5 hr. After 
cvaporatinn of tbc solvent, tbc dried r&Jut was extracted with 
EtOH. Tbc EtOH was evaporated to kave a solid. which was 
recrystaJlized from EtOH to give IS0 mg of 7 - hydmxy - I - mefh$ 

- 3 . 0x0 - 123.4 - fetmhydmisoqminoline (SJ). Recryrlallklion 

a@~ from EtOH gave colorkss prisms. m.p. 228-230’; I, 
(Nujd) 1648.839,663 cm-‘; A_.. (EtOH) (ru) 281 run (2180); m/r 
I77 (M’). 162 (base peak). 134: 6 (DMSQd) 1.3S (3H. d. 
J - 7 Hz), 3.32 (2 H. s). 4.42 (I H. m). 6.60 (I H.q. J = 8 and 2 Hz). 
6.66(1 H,d. J = 2 Hz). 6.91 (I H. d. J = 8 Hz). 7.98 (1 H. I). (Found: 
C. 67.59; H. 6.47; N. 7.69. C,.H,,NO, requires: C. 67.78; H. 6.26; 
N. 7.91%). Tbc above motlkr liquor was concentrated and applkd 
to d&d preparative TLC eluting with EtOHCH,CI, (I : 20) to 
give I5 m# of the starting material (38). 4s ny (13%) of Y and 
100 m9 of W (total yield; 230 mg. 74%). Recrystallization of cruda 
S5 from EtOAc pvc colorkss mcdks of 5 - hydrozy - 3 - 0x0 - 1 - 
mefhyl - 1.2.3.4 . fe?mhydmicowinolinr W. m.p. 218~22W; Y, 
(N&l) 1652. 788cm ‘f A, (EIDH) (ea n3 (2270). 2799am 
(2220); m/e In CM’). 162 (baK peak). 134; d (DMSUd.) 1.30(3 H. 
d. J - 6 Hz). 3.21 (2 H. I). 4.45 (1 H, q. J = 6 Hz). 6.69 (2 H. d. 
J - 7Hz).6.98(1 H.t.J - 7Hz).8.07(1 H.s).9.62(1 H,s).(Found: 
C. 67.65i.H. 6.i4; N. 7.91. C,.H,,NO, requires: C. 67.78; H. 6.26: 
N. 7.91%). 

Photoryclirotior of 0. A soln of IS0 mg (0.52 mmol) of 0 in 
55 ml of 59% aqueous McCN was irradiated with a 10 W low 
pressure mercury lamp (Eikosha) for 6hr. Tbc soln was 
c~n~eatrakd 8nd cxtrackd with EIOAc. The extract was wubed 
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with sat. NoHCO, aq and NaCl aq. dried rad evaporated lo leave a 

solid. which was recrystallixed from EtOAc to give 64mg of 

colorku prisms of I . bmz~ - 7 - hyfmry - 3 - 0x0 . 12.34 - 
rtrmhydroiroqainolinr (SI). RecrystaBization again from EtGAc 

gave colorkss~prisms. m.p. 200-201’. Y,. (Nujol) 1643 cm ‘; A,. 
(EtOH) (e,.) 282 nm (2380): m/e 253 (M’). 162 (base peak). 134; 6 --. 
(DMS0.d.) 2.92 (2H. d. J= 5 Hz). 3.35 (2 H. s). 4.61 (I H. m). 

6.51-7.22 (8 H. m). 8.91 (I H. broad). 9.27 (I H. I). (Found: C. 
75.99: H. 5.94; N. 5.50. C,.H,,NO, requires: C. 75.87; H. 5.97; N. 
5.53%). The above mother liquor of EIOAC pras Comalralcd 

and applied to peparative Tl.c of silica-gel clutmg with bca- 
znw-EtOAc (2:3) to give 9mg (6%) of ~JK starting material, 

2lmg (16%) of 5) pad 27mg of SU (total yield; 9lmg. 6%f). 
Recrystallixation of crude 59 from EtOAc gave colorless prisms of 
I - be&- 5. hydroxy . 3. 0x0 . 1.2.3.4. tttmhydmix@nolinr 

(9). m.p. 170-171’; Y,. (Nujol) 3470. 3155. 164Ocm ‘; m/r 253 

(M’). 162 (base peak), 134; 6 (CD,OD) 2.93.1 (4 H), 4.8 (I H. m). 
6.6-7.4 (8H. m). (Found: C. 71.42; H. 6.19; N. 5.23. 

C,.H,,NO,.H,O requires: C. 70.83; H. 6.32; N. 5.16%). 
Hydmlpis o/SK 5 mg of 9 was heated under rcflux in 6 N HCI 

for 10 hr. After evaporation of the acid. tJw residue was drkd for 

an IR spectrum. Y, (Nujol) 1695cm ‘. This amino acid was 

beated in DOCYO at IOU' for 1 hr to recover SI. whose IR is identical 

with that of the above sampk of 1. 
Jfydrolpir of 59. Compound 59 in 4796 HBr was heated under 

reBux for 4 hr. After evaporation of tbe acid. tJw residue was dried 

for an IR spccuum, Y, R(ujol) IaoOcm ‘. 
Phorocyclizofion o/ 43. A soln of I87 mg (0.61 mmol) of 43 in 

60ml of 50% aqueous MeCN was irradiated with the IO W low 
pressure lamp for 5 hr. After the addilion of 50 mg NaHCO,. the 

mixture was concentrated and extracted with EtOAc. The extract 
was washed with sat. NaClaq. dried and evaporated to leave a 
pak brown solid. which was chromatographed on a siltca-gel 

column eluting with CH,CI,-EtOAc (I : I) to give 1% mg (64%) of 
I . benzyl . 5.7 . dihydmxy 3 . 0x0 . 1.2.3.4 . ferm- 

hydmixoquinoline (0). RecrystaJliratinn from EtOAc-hcxane 

gave colorless prisms. m.p. 220-223’; Y, (Nujol) 3470. 3290. 

164Ocm~‘; A,. (EtOH) (e,) 2% run (2180); m/r 269 (Ye), I78 
(base peak), 154X 6 (CIXOD) 2.9-3.1 (4 H). 4.60 (1 H. m). 6.23 (2 H. 
s).6.8-7.3 (5 H. m). (Found: C. 71.06; H. !.73; N. 5.00. C,.H,,NO, 
requires: C. 71.36: H. 5.61; N. 5.20%). 

Phorocplizo~ion oj 41. A soln of 220 mg of 41 in 84l ml of 50% 

aqueous McCti was irradlatcd with the I00 W lamp for 4 hr. The 
mixture was concentrated and extracted with EtOAc. The extract 
was washed with sat. NaHCO, aq and NaCl aq. and dried over 

Na$O.. Evaporation of tbc solvent left a solid, which was applied 
to silica-gel preparative TIC developing with CH,CI,-EtOAc 
(2: I) to give I7 mg (8%) of I& starting material and 95 mg (49%) 

of 7 hydmxy . I - (4 . merhoxybmryl) - 3 - 0x0 . 1.2.3.4 - 
frrrohydroiroquinolinr (61). Recrystallization from EtOAc gave 

colorless prisms, m.p. 174-175’; Y,. (Nujol) 1643cm ‘; A,. 
(EtOH) (f,.) 276 (3440). 282 nm (3700); m/r 383 (M’). 162 (base 

peak). 134. 121; 6 (DMSOd.) 2.90 (2 H. d. J = 5 Hz). 3 40 (2 H. s). 
3.75 (3 H. s). 4.61 (I H. m). 6.65 (I H. q. J = 2 and 7 Hz). 6.66 (I H. 
d. J = 2 Hz). 6.82 (4 H. s). 6.86 (I H. d. J r 7 Hz). 7.94 (I H. broad). 
9.36 (I H. s). (Found: C. 71.86; H. 6.05; N. 4.80. C,,H,,NO, 

requires: C. 72.06; 6.05; N. 4.94%). 
Phorocyclizorion of 42. A soln of 379 mg of 42 in 100 ml of m 

aqueous McCN containing 0. I g NaHCO, was irradratcd with the 
IO W lamp for IOhr. After evaporation of the solvent, the dried 

residue was extracted with EtOH. The extract was applied to 
silica-p1 preparative TLC developing with CH,CI,-EtOH (20: I) 

to give two fractions. The upper fraction was 23 mg (7%) of 5 - 
hydruxy - 3 . 0x0 . I - (3.4_5 . fmethoxybenzyl) . 1.2.3.4 - 
refmhydroisoquinoline (6.3). Recrystallixation from EtOAc gave 
colorless ncedks. m.p. 169-171’; Y,. (Nujol) 1657 cm ‘; mle 343 

(M’). ISI. 162(bascpcak):6 (DMSOd.)2.89(2H.d.J = 4HU.3.3 

(2H. s). 358 (6H. s). 3.60 (3 H. s). 6.08 (2H. s). 6.70 (2 H. 
d.J=7Hz).6.98(1H,d.J=7Hr).7.9(lH. broad).9.10(lH.s). 

The lower fraction was 123 mg (36%) of 7 - hydmxy - 3.0x0 . I . 
(3.45 - rrimethoxybcnxyl) - 12.3.4 . rcrrohydroisoquinoline (62). 

Rccrystallixatioo from EtOAc gave colorless prisms. m.p. 

229-231’: Y,. 3290. l6y) cm ‘; A,. (EtOH) (t,.) 280 nm (2670): 

m/r 343(M’). 18l.l62(base~). 134; d(DMSOd.) 2.90(2 H.d. 

J~4Hz).3.41(2H.s).3.60(9H.r).4.65(lH.m).6.15(2H.s).6.~ 
(I H. q. J = 8 and 2 Hz). 6.67 (I H. d. J = 2Hz). 6.81 (I H. d. 
J = 8Hr). 7.90 (I H. broad). 9.29 (1 H. s). (Found: C. 66.06; H. 
6.21; N. 4.31. C,.J&,NO, requires: C. 66.46; H. 6.16; N. 4.a). 

Phorocyclirofion OJ 44. A soln of I30 mg of 44 in 50 ml of m 

aqueous McCN was irradiated with the IO0 W lamp for 5 hr After 
evaporation of the solvent. the dried residue was purifkd on 
silica-gel preparative TLC developing with CH,CI,-EtOH (20: I) 
to give 70mg (60%) of 5.7 . dihydroxy . 3 . 0x0 . I . (3.4.5 . 
rrimrrhoxybenr)~) . 1.2.3.4 . rermhydmixoquinolie (64). Rccry- 

stalliration from EtOH-EtOAc gave colorkss prisms. m.p. 

260-263’; Y,. (Nujol) 3240. 1652cm ‘; A,. (Et0 (e,.) 279 

(2&u)). 285nm (2450); m/e 359 (M’). 181. It8 (bax peak). 6 
(DMSOd.) 2.82 (2 H. d. J = 4 Hz). 3.30 (2 H. s). 3.59 (9 H. s). 6.13 

(2 H. s). 6.28 (2 H. I). 7.79 (I H. broad), 9.07 (I H. s). 9.24 (I H. s). 
(Found: C. 63.21; H. 5.83; N. 3.73. C,. H,,NO. requires: C. 63.50; 

H. 5.89; N. 3.9@%). 
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