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Abstract - The reaction of quinone methides with 3.4-dihydroisoquinoline or iso- 

quinoline leads to benzylisoquinoline derivatives. NMR and ms investigations as 

well as chemical degradation prove that benzylation takes place at C-4 of the iso- 

quinoline nucleus. Spectroscopic data are given for all new compounds. 

Introduction 

QuXeLnary iscquinolini~ salts can be alky- 

lated in the presence of an aromatic aldehyde 

under reductive conditions (Grewe- Bcbitt-reac 

tion')) , 1.2~dihydroiscquixllinesreactin 

acidified alcoholic solution with arunatic alde- 

hydes @yk~reaction2)), to yield 4-benzyliso- 

quinoline derivatives. 

Results and discussicn . . 
According to v. Standtmann" 6.7-dinethoxy-3.4- 

dihydroi saquinoline and o-na#&hcquinonemethide 

form a 1:1-adduct with 1.3-oxazinr structure. 

Strwcturalassigrmentwas basedcn elenrzntal 

analyses andabsence of an OH-band in the IR- 

and of the phenolic proton signal in the I@lR- 

spectnnn, respectively. Recently we have shm, 

thato- and p-benscquincne methideslare alky- 

latex3 by (X-acidic ketimines 1 of the Al-pfrro- 

line, 3H-indole and 3.4-dihydroi 

to yield hydroxybenzyl derivatives 1 

men o-h~drox_ben.zyl alcohol is heated with an 

excess of 3.4-dihydroiscquinoli.ne in a sealed 

tubs, a benzylated arrnkatic iscquinoline deriva- 

tive 4 of the rrolecular formula C,6H,3N0 is 

obtained. Mass spectxxnetric investigatioars cm 

&ducts of type 2 indicate, that the U+C7H601+'- 

ion is not the result of a retro-Diels-Alder- 

reaction (as expxted fordihydro-1.3-oxazines 5)) , 

this fragnentation, hcwever, includes hydrogen 

transfer fruntheOH_group to the haterocyclic 
6) nitrogenatan . Therefore, the intensive peak 

atm/z129inthemassspactrunof~isnotof 

conclusive evidence for an oxazine structure. 

The OH-stretching vibration in the IR-spectrum, 

and the m-spsctnnn displaying two singlets at 

9.15 and 8.41 ppn for the C-l and C-3 iscquino- 

line protons 7,8) and a singlet at 4.41 ppn for 

the benzylic group are incanpatible with a di- 

hydrcoxazine structure for & (table 11. The 
13 
C-NMR data of 4a and * (table 2) are in - 

accordanuzwith the proposed 4-benzylisoquino- 

line structure, too (fig. 21. 

n-Electrcn density calculations ') did not 

succeed in predicting unequivocally the site 

of benzylntion in theisoquinoline system, as 

the C-4, C-&and C-8 values are very similar. 

Fig. 1 
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EUrther information on the constitution of 4 

isgatheredby mmertbq~ti~viaquater- 

nizationandreducticn. Eenqlatiou at the 

a.rumticnucleus canbeexcluded i.nasmu& as 

the singlet for the benzylic protons in 4 b+ 

m~spartofammplexAKDE-systBni.nthe 

NMR-qx.ctrm of 2. The C-l pmtms in & and 

5barenmequivalentandfonnAE+patternswith - 
oxpling constants of 15.65 and 14.82 Hz 

(tablelf;cmplingcmstantsandchemical 

shifts (table 1) are in closeagrxmentwith 

t,hSe of reported mnpounds'0). 

First it seart3d difficult to make a structural 

assigmxntbymans of t&ens fragmmtatimof 

&and*aseitherlosesun~ythe 

orthosubstituent fnmthenoleculari~with 

high intensity (43, 100 % rel. intmsity, 

resp.). Cm-respxding to literature the dxni- 

nant feature for l-, 3- or 4-benzyltetrah* 

i~inolinesisbenzylfra~taticwwhi~ 

usually leads to the base peak"). Themss 

spxtraofaxtetrahydmi~inolinederiva- 

tives 5a/5b, hcmmz, are characterized by an -- 
intensive peak for themlecularionbesides 

signals for a retrograde Diels-Alder reaction, 

fragmmts preceded bymigrationof the hydroxyl 

proton and loss of theorth~substituents; 

benzyl fragmntaticm cxcurswithlaw intensity 

only. Likewise, loss of ortho substituents 

m + / 

6g,b 

ties placewithcanparable intensity using 
l-o-chlorc&nzyl- andl-o-lne~l- 

na@baline & lo; experimental section) 

asn-cdelaqxmds.sowepxqxxeanint.ra- 

mlecular radicalic a_ranatic substitutim 12) 

(in ortho or peri position) for the cbsemed 

nt3eliminati~ofortho-substituentsinthe 

isoquinoline derivatives 3 amI?. + 

i+o~degmxIaticmof 5bto 6btcgetherwitb -- 

the listed IWR (table 1) and m data Mperi- 

mentalsectioh) are ofaxvincirq evidence for 

the reaction at C-4 of the i~line 

nucleus. ?he13 C-M data of 6b (two triplets - 
in the sp3 and me triplet in the sp2 regicm) 

unasbigimsly rule out bemylaticn at C-l or 

C-3 Wible 2). 

Cmsequently the bemylation described proceeds 

via an electxqzhilic substitutim at the iso- 

gUiroline,whichisfoxmadbydisrmtationOf 

the 3.4-dibydroixquinoline.lbiswellknmn 

disautation 13) cxnbecbsemedbybeatingthe 

3.4-dihydroisc4uimoline up to 170° without the 

guimxemsthide premrsor.Usingiscquinoline 

aseduct,axqmmd~was&taFnedingcod 

yield (fig. 31, too. 

Startingwith 4-hydroxybenzylalc&olisoqx&o- 

line 1 6n.p. found 234O, lit.14) 238OC) was 

synthesized analcqusly to 4. In Contrast to 

RO 13 0 

RO 

l.CHjJ 
. 

2.m- -CH3 

Q R=H 5 
Q R=CH3 

Fig.2 

I A detailed mcbanistic study on o-substituted benzyl-quinolines, i scquinolines andna~thalines 

and their tetrahydro-derivatives is urder work. 
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trun of 1, whereas the 

gives rise to the base 
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fouIxlinthem8ssspec lEth.i.des,tichcanbegenera~insit4l,are 

tiatm/z=234 CM-HI+ suitable azrpuds forhnzylaticnofcn-acidic 

peak.macmtiaLd ketincines at the em- ar emkcyclic 4) a<-Atnn 

spectrosmpicdata0fthe~isoquinr or of lsapimlines at positlcm C-4, thus making 

~~~_8m3edleeachotherclceelyand available a cmvenimt 8ynthed.s for l-f3-@en- 

aregivenindet?dllntheexperbn~sec- ethyl or 4-benzyllsoqucnoline &riIEkives. 

ti.cm. meee x-esults point out, that qllimle 

a? + 
/N 

OH 

C”2 

\WJ 
Z.NoBH& 

Fig. 3 

Table lr ‘II-IWR, 250 Hxz, CDC13, T - 291 II 

81 n3 HI C”2 NC”3 N(CH312 OC”3 

rs 9.15 8.41 

sa 4A = 4.14 2.96 - 

40 - 3.42 ( ILBCDE 

4AB - 15.62 Hz 

!h 9.16 6.36 

sb &A - 3.75 3.19 - 

*P = 
3.37 ( A B C D E 

( - AB 14.62 Hz 

6b 3.44 6A - 4.69 

*El - 4.64 

JAB = 2.02 HZ 

‘J = 1.93 II2 

4J 
cis _ 

1.23 HZ 
trarI* 

Table 2: 
13 

C-NM, 22.63 IUIr, CDCl,, T - 306 1( 

4.41 

2.32 2.43 

system ) 

4.36 

2.29 

*ystem , 

3.60 

(broad) 

3.89 

3.67 

2.21 3.76 

Cl c3 c4 CH2 C2’ NCH3 N (CH3) 2 0CH3 

ii! 
(DnSO-d6) 

151.09 d 143.06 d . 29.08 t 154.60 B 

2 57.42 t 53.94 t 40.46 d 37.66 t 156.65 t 46.25 q 

a 151.44 d 143.71 d . 29.71 t 157.01 B 
. 

sa 56.69 to 56.56 to 36.73 d 37.64 t 157.07 B 46.24 q 

6b 60.74 t 114.29 t . 36.91 t 157.61 s 

55.27 q 

55.21 q 

45.36 q 54.98 q 

*not asslqned: o.ssiqments are uncertain and could be reversed. 
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Ezxp2rmta.l 

Apparatus: Mp (Tottoliapparatus, unaxr.); 

IR spectra: Beckman Acculab III; W spectra: 

Kontrcn 810; EMR spectra: 'H-IWR spectra 

(m 4, 2, 5) were obtained at 24OC in 

the PFTnrde using 32 Kdatapoints for the 

250.13 MHz. !Ik digit resolution was 0.134 to 

0.196 Hz/data point. 13c-WR seas urelentswere 

performed with a sweep of 4800 Hz at 36OC in 

thePFInodeonaBrukerWi9Ospec&xeter. 

under noise and off-r esonancedeaupling, 

operating at 22.63 MHz. For the FID 8 K data 

points ware used by zero filling with 8 K. 

Chemical shifts in all caSes are reported in 

6 units frcmthe i.nternalstandaidIMS in cDc13 
or DMS3d6. tWRspectraofarqzourxds_7,_8were 

cbtained using thevarian EM 390 (9OMHz) spec- 

trcseter. Mass spectra:VarianMATM 5 and 

311 A, 70 eV, direct insertion-probe. Micro- 

analyses: Microanalytical laboratory, Dniver- 

sitkitkgensburg. 

4-(o-Hydroxybenzyl)-ixquinoline 4a - 
10 nnol 3.4-dihydroiscquinoline and 2 mmol o- 

hydroxybenzylal~lwere heated in a sealed 

tube at 170°C for 8 h. 

Ihe excess imine is distilled off with a Kugel- 

r-d-u apparatus, the residue can be purified by 

oolunm chrcanatcgraphy (SiO,, ether, Rf = 0.61, 

yield 55 %, mp 220° (CX13/ethyl acetate l : 2). 

C,6H13ND (235.3) C&c.: C 81.7 H 5.57 N 5.9, _, 

Found: C 81.8 H 5.55 N 5.9. IR (KBR): 3420 an 

(0Hl.W (MeoH): x _ (lcgc) = 322 (3.681, 309 

(3.55), 284 (sh), 274 (3.78), 218 (4.751, 203 

(sh). MS: m/z (rel. irk.) = 235 (100 % M+'), 

234 (35 % M+‘-H), 218 (43 % M+'-OH), *202.23), 

129 (93 % CgH7N'. 'H-NW? (ClX13): 6 = 4.41 (s, 

2H, CH2), 6.76-7.12 (m, 4H, H3'-H6'1, 7.57-8.11 

(m, 4H, H5-H8), 6.5-8.5 (br., lH, OH), 8.41 (s, 

IH, H3), 9.15 (s, lH, HI). 13C-t+lR (DE+d6): 

6 = 29.08 ct, CH2), 115.14, 119.03, 123.25, 

127.03, 127.27, 128.02, 129.86, 130.33 (d, 

C , not assigned), 

lZ9 (s, c 

125.90, 128.02, 130.05, 

, not assigned), 143.08 (d, C3) 
151.09 (d, C::;54.80 (.s, C2'). 

4-(o-~ethoxybenzyl)-isoquinoline 4b - 
fi dissolved in MsGl was mthylated with a 5 

fold excess of CH2N2. s was separated fran 

unreacted & by colurm chixnmtography (Si02, 

ether, Rf = 0.6), yield 67 %, np. 84OC (MeOH). 

c17H,5ta (249.3) MS (high resolutian) Calc. 

249.11536, Found: 249.11544. W (MeoH) 

LX 
(lcgc) = 323 (3.511, 310 (3.391, 273 

(3.621, 217 nm (4.60). MS: m/z (rel. Irk.1 = 

249 (86 % M+') 234 (22 % M+'XX,,, 218 (100 % 

M+‘+XH3, +190.86), 217 (30 %, 218-HT, 143 

(25 % CloH9N), 130 (27 % CgH8N). 'H-W (UC13): 

6 = 3.89 (s, 3H. aH3), 4.36 (s, W, CH2), 

6.76-7.23 (m, 4H, H3'-H6'1, 7.54-7.99 (m, 4H, 

H5-H8), 8.36 (s, IH, H31, 9.16 (s, lH, HI). 

13C-~ (CDC13): 6 = 29.71 (t, CH2), 55.27 (q, 

oM3), 110.25 (d, C3'), 120.28, 123.44, 126.68, 

127.54, 128.00, 129.82, 130.08 (d, C_., not 

a.=signed), 127.92, 128.42, 129.71, 134.98 (s, 

C _., not =d3mfUr 143.71 (d, C3), 151.44 

(d, Cl), 157.01 (s, C2'). 

iscquinoline 5a - 
80 mg (0.34 mrpl) 4a are refluxed in 1 ml CH3J - 
for 15 h. ‘IYe precipitated unpurified salt was 

reducedwithatenfoldexcessNaBH4in90% 

ethanol. The excess of NaFH4 was dedruyd by 

2 NCH3CCx3H; after addingwater the reaction 

m_ixturewasextractedwithCX13atpH8-9. 

Yield 75 % (65 ng) 2, mp l54OC (ether/ethyl 

acetate 1 : 1). 

C17H,gNo (253.3) IR (KBr): 3430 an-' (CH). w 
@leoH): x _ (loge) = 281 (sh), 273 (3.531, 
214 (sh), 204 tnn (4.48). MS: m/z (rel. id.1 = 

253 (100 % M+'), 252 (30 % M+'-H), 236 (8 % 

M+--C& l 220.14), 210 (6 % M+'M3N=CH2, RDA), 
209 (7 %), 195 (36 % C14H110), 159 (28 % 
+. 
M -C6H50H, l 99.92), 147 (70 % M+'+H60, 
l 25.41), 146 (32 %I, 145 (42 %), 144 (86 %I. 
'H-W? (CDC13): 6 = 2.32-2.98 (m, 5H, CH2, Ha, 

H4, AEXXE-system, not analyzed), 3.42, 4.16 (AB- 

system, 2H, J = 15.6 Hz, HIA, HIB), 6.82-7..24 

(m, 8~, H__), 8.6-9.6 (br, IH, OH). 13C-EE1R 

(cm3): 6 = 37.66 (t, CH2), 40.46 (d, C41, 46.24 

(q, NCH~), 53.94 (t, C31, 57.42 (t, Cl), 117.09, 

119.99, 126.29, 126.42, 126.42, 127.67, 127.90, 

130.31 (d, c_., not assigned), 126.29, 132.64, 

138.50 (s, C_., not assigned), 156.65 (St a’). 

isoquinoline5& 

koording to~canp0und~wa.s synthesized 

frcm4&.5&wasobtainedwith67%aspale 

yella~ oil after colunm chmnatcgraply (Si02, 

CHICLE, follaued. by ether, Rf (ether) = 0.7) 

and Kugelrchr distillation (IO -2Torr, 2Co",. 
C,*H2,N0 (267.3). W (MKH): A_ (1Og~) = 
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272 (3.54), 247 (3.31), x)9 rnn (4.31). MS: 

m/z (rel. int.) = 267 (66 % M+') 266 (36 % 

M+'-H), 252 (12 % M+‘UJ,,, 236 (20 % M+'+XH,, 

l 208.6O), 224 (6 % M+--H3WH2, KSi, l 187.93), 
209 (34 %, 224+X3), 159 (71 % M+'-c6H5001,, 

l 94.69), 146 (33 % M+X8Hg0), 145 (58 % 146-H), 

144 (100 % 146-28, *142.03). 'H-W &DC13): 

6 =2.29-3.19 (m; SH, CH2, H3, H4, ABCDE-systan, 

not analyzed), 2.39 (s, KH3), 3.37, 3.75 (AD- 

system, 2H, J = 14.82 Hz, HlA, AlB), 3.87 (s, 

0(313), 6.87-7.31 (m, 8H, H-.1. 13C-WR 

(UX13): 6 = 37.64 (t, CH2), 38.73 (d, C4), 

46.24 (q, N(313), 55.21 (q, CCH3), 56.56, 58.69 

(t, Cl and C3, not assigned), 110.32 (d, C3'), 

120.23, 125.57, 126.03, 126.14, 127.33, 128.52, 

131.32 (d, C_,, not assigned), 129.46, 134.85, 

138.68 (s, C_., not assigned), 157.86 (s, C2'). 

N.N-Di1~thyl-2[1-(2-hydroxybenzyl)-ethen-l-yll- 

benzylamine 6a - 
0.44g (1.74 mnol) k ware heated with 0.579 

(4 mml) CH3J in 15m.l dry acetone. After 8 h 

CH3J and acetone were distilled off: the oily 

residuewas dissolved in 80 % ethanol and then 

stirredwith lg basic ion-exchange resin 

Wrck 4767) for 48 h. The solvent was evap 

rated anl the renaining pm&ar recrystallized 

fran ethylacetatq'ethanol (5 : 1) ; yield 0.34 g 

(73 %), m.p. 138' (decanp.1. 

C,8H21N0 (267.2) MS (high resoluticn) Calc.: 

267.16231, Found 267.16228. II? (IQ&-): 3380 cm-' 

(OH). w WOH): x IILs~: (logs) = 275 (3.43), 207 

nm(4.20). MS: m/z (rel. int.) = 267 (96 % M+'), 

252 (IO % M+'KH3), 222 (100 % M+'X2H7N), 2O7 

(25 % 222cH3). 

N.N-Dimathyl-2-[l-(2-netho~ybe~yl)-ethen-l-- 

anine 6b -- 
'Ihe method given for 6a was used to prepare 6b; - - 
yield 74 %, pale yells oil, purified by colunm 

chraratography (A1203 neutrale, activity II, 

ether;Rf = 0.9). 

C,gH23N0 (281.2) MS (high resolution). Calc.: 

281.17796, Fodnd: 281.17802. IR (mull): 1610 

al-l GC). w W~H): A_ (lcgc) = 278 (3.39), 

272 (3.441, 205 run (4.46)'. MS: m/z (rel. int.) = 

281 (90 % M+'), 266 (45 % M+-XX+, 250 715 % 

M+*XCH3), 237 (66 % M+X+le2, '198.21), 129 

(69 % CloH9), 121 (92 % C8H90,. h4R &ZDC131: 

B = 2.21 (s, 6H, NKH312), 3.44 (s, 2H, H4),. 

3.60 (broad), 4.84, 4.89 WX2-system, 4H, J = 

2.02 Hz, 4Jcis = 1.93 HZ, 4Jti_ = 1.23 Hz, 

Cx2, H~A, H3B; Mling at 6 = 3.60 leads 

to an AEI-system for the C3-protons), 6.83, 

7.49 (m, 8H, H_.). 13C-IWR’ (cM313): 6 = 

38.91 (t, CR,). 45.36 (q, NKH3)21, 54.98 

(q, CCN~), 60.74 (t, Cl), 110.43 (d, C3'), 

114.29 (t, C3), 120.88, 126.06, 126.63, 

127.48, 128.37, 128.94, 131.14 (d, C__, 

not assigned), 127.33, 136.22, 143.32, 148.27 

(s, 3 c_. and ~4, nat assigned), 157.61 

(s, C2'). 

4-W@droxybenzyl)-isoquLnoli.ne 1 

Analogous to4~~was prepared; yield 

43 %, np. 23S°C (lit. 2380C14); n-panty1 alm 

hoi). 

C,6H13N0 (235.3). Calc.: 81.7 H 5.57 N 5.9: _1 

Found: C 81.5 H 5.66 N 5.7. IR (IUW): 3410 an 

(OH). w (MeOH): A _ (lc+) = 322.5 (3.62), 

309 (3.51), 285 (sh), 272.5 (3.731, 217.5 nm 

(4.70). MS: m/z (rel. int.) = 235 (94 % M+‘), 

234 (la3 % M+'-H). 'H-W (RG0-d6, 90 MHz): 

6(ppn) = 4.32 (s, 2H, CH2), 6.73, 7.11 (AB- 

system, JAB = 9.OHz, 4 H_.) 7.63-8.36 (m, 

HS-Ha), 8.47 (s, lH, H3), 9.26 (s, lH, HI). 

N-Methyl-4-(phydroxybenzyl)-1.2.3.4-tetra- 

hydroiscouinoline 8 - 
8 PEE synthesized as described for 2. Yield 

70 %, mp. 159O (ethyl acetate). 
-1 

C17HlgN0 (253.3) IR (KBr): 3380 an (OH). 

w mew: xmx (loge) = 279.5 (sh), 272.5 

(3.031, 225 Lsh), 204 run (4.38). MS: m/z 
(rel. int.) = 253 (47 % M+'), 252 (28 % M+'-H), 

210 (6 % M+.-CH3N=CH2, FDA), 209 (9 %), 195 

(34 % 21@CH3, *99.92), 158 (20 % 159-H), 146 

(34 % M+'KH2C6H40H), 145 (77 %), 144 (100 % 

146-H, l 142.03), 116 (31 %), 107 (17 %). 
'H-WI7 (ClX13, 90 MHZ): E (ppn) = 2.39 (:, 3H, 

CH3), 2.46-3.14 (m, 5H, 2CH2, CH), 3.50, 3.71(AB- 

system, JA8 = 14.5 Hz, 2H, Cl), 6.68, 7.03 

(AD-system, JAB = 8.5 Hz, 4H_.), 7.CO-7.72 

(m, 4H, H5-H8). 

1-o-Chlor&enzyl-naphthalene 9 and l-o-M@hoxy- 

benzyl-naphthalene lo 

Both vund.5 were prepared anal-s to 
15) 

starting with naphthalene, o-chlorcbenzylchlo- 

ride ando-mathoxybenzylbmnider resp. 

2 C,7H, Cl 
3 

(252.74) MS: m/z (rel. int.) = 252 

(69 % M '); 217 (100 % M+--Cl, *186.86), 216 

(3O %), 215 (55 %), 213 (13 %), 202 (33 % 217- 

CN3, l 1aa.044). 
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xc& 0 
Q 

(248.31) E: m/z (rel. int.) = 248 

(100 % M '), 247 (14 % M+'-H), 217 (40 % M+'- 

mi3), 216 (14 %), 215 (42 %), 213 (9 $1, 2.02 

(22 %, 217+X3). 
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