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The products  of condensation of 1,2-dimethylisoquinolinium and 1 ,2-d imethyl -3 ,4-d ihydro iso-  
quinolinium salts  with sal icylaldehyde der ivat ives  may,  depending on the nature of the sub- 
st i tuents,  exis t  in the meroeyan ine  or  sp i ropyran  form.  The sp i ropyrans  of the dihydroiso-  
quinoline s e r i e s  are  considerably more  stable than the isoquinoline analogs. In polar  sol -  
vents the sp i ropyrans  of both s e r i e s  exis t  in equil ibrium with the corresponding merocyanine ,  
and the position of the equilibrium depends on the Z function of the solvent and is shifted more  
s t rongly to favor  the merocyan ines  in the case of isoquinoline der iva t ives .  The merocyan ines  
of both s e r i e s  have negative so lva toehromism,  but the solvent effect  is g r ea t e r  by a fac tor  of 
1.5-2 for  the dihydroisoquinoline der iva t ives .  

The products  of condensation of the qua te rnary  salts of ~ -  and y - m e t h y l  der iva t ives  of pyridine and 
quinoline with o-hydroxy aldehydes exis t  only in the merocyanine  form and are  incapable of in t ramolecular  
cycl izat ion to give sp i ropyrans  [1, 2]. On the other  hand, acridine [2], phenanthridine [3], and 4 ,9-d iaza-  
pyrene [4] der iva t ives  readi ly  undergo cyel izat ion to give a spiran ring; this was explained by the magnitude 
of the posit ive charge  and the energy  of localizat ion of the carbon atom par t ic ipat ing in the eycl izat ion [4]. 

In the calculat ions indicated in [4] the effect  of s te r ic  fac tors  on the relat ive stabil i ty of the m e r o -  
cyanines and sp i ropyrans ,  the role of which may  be ve ry  large [1, 5], was d is regarded .  A compar ison  of 
the s t ruc tu res  of s i x - m e m b e r e d  ni trogen he te rocyc les  shows that the p resence  of a hydrogen atom that 
should disrupt  its coplanari ty  is cha rac te r i s t i c  for  6-phenanthridinium, 9-acr idinium,  and 5 ,10-diazapyren-  
ium der ivat ives  in the per i  posit ion re la t ive  to the merocyanine  chain. At the same t ime,  the effect  of the 
pe r i  hydrogen is not substantial  for  sp i ropyrans  because of the orthogonali ty of the fragments  of the mole -  
cule. In this respec t ,  1-subst i tu ted isoquinolinium der ivat ives  should be s imi la r  to the indicated condensed 
sys tems ,  but quinolinium or  pyridinium der ivat ives  should not. One the re fo re  might expect the format ion 
of stable cycl ic  fo rms  for  isoquinolinium der ivat ives .  

In the presen t  paper  we present  the resul ts  of the synthesis  and study of the p roper t i es  of the p ro-  
duets of condensation of 1,2-dimethylisoquinolinium der ivat ives  with sal icylaldehyde der ivat ives .  The r e -  
actions of 1,2-dimethylisoquinolinium iodide with monosubst i tuted sal icylaldehydes were ca r r i ed  out by 
heating the components in alcohol solution in the p resence  of catalytic amounts of piperidine.  Neut ra l iza-  
tion of the resul t ing salts  gave merocyan ines  (Ia-d), which, in contras t  to the analogous quinaldine de r iva -  
t ives ,  can be eycl ized to co lo r less  spr iopyrans  (IIa-d). The s t ruc tu re  of the la t te r  was confi rmed in the 
case of IIa and IIc by the P M R  spec t ra .  Strong e l ec t ro n -accep to r  groups in the s ty ry l  ring hinder  in t ra -  
molecu la r  eyel izat ion.  Compounds with substi tuents of this sor t  were obtained in the form of merocyknines  
fie-g) by ca r ry ing  out the condensation with excess  piperidine.  

Dissolving of sp i ropyrans  IIa-d in alcohol is accompanied by opening of the pyran ring, and brightly 
colored solutions are  formed.  When these solutions are vacuum evaporated,  the methoxy der ivat ives  are 
r e - i so la ted  in co lo r less  fo rms  (Ha, b). 
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CH 3 / ~ R '  

la-g Jla-d 
a R=OCH~; b R'=OCH3; c R=CI; d R=Br; e R=Rr=Br; f R=aNO2; g R=NO=; 

R'=Br; uniadicated R andR'=H 

In con t ras t  to them the cbloro and b romo der iva t ives  a re  isolated in the form of colored merocyan ines  
(Ic, d). The two fo rms  have identical  e l e m e n t a r y  composi t ions .  

It was found that  intensif icat ion of the accep t e r  p r o p e r t i e s  of the subst t tuents  in the ehromene  r ing 
of the sp i ropyrans  of the indoline s e r i e s  sharp ly  reduces  the s tabi l i t ies  of the cyclic  f o r m s  [6]. Spi ropyrans  
cannot be obtained f rom isoquinoline der iva t ives  that  a re  subst i tuted by two bromine  a toms  o r  one ni t ro 
group.  Only the merocyan ine  fo rms  (Ie-g} were  isola ted for  these  compounds.  

Thus some of the isoquinoline o -ox idos ty ry l s  proved  to be capable o f  undergoing in t r amolecu la r  eyc l i za -  
t ion to give sp i ropyrans .  Even g r e a t e r  s tabi l i ty  of the cyclic  fo rms  might  be expected for  the 1 ,2 -d imethy l -  
3 ,4-dihydroisoquinol tnium der iva t ives ,  in which the posi t ive charge  should be local ized to a g r e a t e r  degree  
on the C 1 and N a toms  than in the cor responding  1,2-dimethyl isoquinol inium analogs,  whereas  the effect  of 
s t e r i e  f ac to r s  is approx imate ly  identical.  The l i t e ra tu re  does not contain data on the synthesis  of c o m -  
pounds of this  sor t .  Only the products  of condensation of 1 ,2-dimethyl -3 ,4-dihydroisoquinol in ium iodide 
with subst i tuted benzaldehydes have been repor ted  [7]. However ,  the cons iderable  d i f ferences  in the phys -  
ical  c h a r a c t e r i s t i c s  of the compounds desc r ibed  in [7] and the compounds obtained by us  and the c rude  d i s -  
pa r i ty  between the ca lcula ted  values  and the r e su l t s  of analyt ical  de terminat ions  const i tute evidence that 
the reac t ion  products  were  not isolated in pure  fo rm and probably  were  inaccura te ly  cha rac t e r i zed .  

We c a r r i e d  out the reac t ions  of 1 ,2-d imethyl -3 ,4-d ihydrotsoquinol in tum iodide with o - h y d r o x y b e n z -  
aldehydes by the method used  in the p reced ing  condensat ions.  This Salt r eac ted  cons iderably  m o r e  rapdi ly 
with aldehydes than the 1 ,2-dimethyl isoquinol intum salt .  Merocyanine  hydriodides  (Hie, d, g), two of which 
were  readi ly  conver ted  to sp t ropy rans  fiVe, d) by the action of ammonia ,  were  obtained in the p re sence  of 
catalyt ic  amounts  of p iper id ine .  

The condensation reac t ions  with the remain ing  aldehydes were  c a r r i e d  out with excess  piper idine.  
In this case ,  we isola ted immedia te ly  e i ther  co lo r l e s s  sp i ropyrans  (IVa, b) o r  colored merocyan ines  (Hie, 
f), which, in con t ras t  to the cor responding  merocyan ines  of the isoquinoline s e r i e s ,  readi ly  fo rm sp i ro -  
py rans .  We were  unable to obtain the co r respond ing  sp i ropyran  only in the case  of the bromo ni t ro d e r i v a -  
rive (IIIg). 

~ /  \R 

tlle-g 
a R=OCH3; b R'=OCHa: c R=H: d 

CH 3 

IVa-f 
R=Br: e ~R=R'=Br; f R=NO2; g R=NO2. 

R'=Br; unindicatedR and R'=H 

The s t r u c t u r e s  of the sp i ropyrans  isolated were  eonfirm.ed by the PlViR spec t ra ,  in which mul t ip le ts  of  
methylene  groups in the 3 and 4 posi t ions (2.5-3.5 ppm) and a roma t i c  protons  (~7 ppm) a re  p r e sen t .  

Thus i n t r amoleeu la r  eyel izat ion becomes  imposs ib le  for  oxidostyryl  der iva t ives  of the d ihydroiso-  
quinolinium ion in the ease  of a cons iderably  s t r onge r  a ccep t e r  effect  of subst i tuents  in the phenoxide ring 
((ro_Br + ap_NO 2 = 0.99) than for  isoquinolinium der iva t ives  ( r  +crp-Br = 0.44). This  difference and the 
i nc rea se  d act ivi ty  of the 1 ,2-d imethyl -3 ,4-d ihydroisoquinol in ium ion in reac t ions  with aldehyde s a re  ap-  
pa ren t ly  due to the higher  posi t ive charge  on the C 1 atom in the dihydroisoquinolinium der iva t ives .  On the 
o ther  hand, the higher  s tabi l i t ies  of the sp i ropy rans  of  the dihydroisoqutnoline s e r i e s  (IVa-f) may  be due 
to the g r e a t e r  s tabi l i ty  of the te t rahydroisoquinol ine  s t ruc tu re  as c o m p a r e d  with the dihydroisoquinoline 
s t ruc tu re  and also the lower  s tabi l i t ies  of dihydroisoquinoline meroeyan ines  as compared  with a romat i c  
tsoquinoline me rocyantne s.  

The e lec t ron ic  s p e c t r a  of all  of the sp i ropyrans  in hexane are  c h a r a c t e r i z e d  by the p re sence  of th ree  
to four  intense absorp t ion  bands at up to 340 nm (Table 1). Like sp i ropyrans  I Ia-d ,  co lo r l e s s  IVa - f  a re  
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par t i a l ly  conver ted  to the co r respond ing  merocyan ines  to give colored solutions when they are  dissolved in 
alcohol.  The s p e c t r a  of the inves t iga ted  compounds in alcohol depend on the concentra t ion  of d issolved sub-  
s tance,  and this  m a y  be par t i a l ly  due to protonat ion of the merocyan ine  fo rms  by the solvent [8]. The in- 
t ens i ty  of the longwave absorp t ion  bands is a s soc ia t ed  with the concentra t ion of the merocyan ines ,  and 
this  also c h a r a c t e r i z e s  t h e  s tabi l i ty  of the sp i ropyrans .  The "apparen t"  m o l a r  ext inct ions (e ') obtained 
for  alcohol solut ions upon r e f e r r a l  of the expe r imen ta l  opt ical  densi t ies  to the to ta l  concentra t ions  of the 
compounds a r e  p re sen ted  in Table 1. If  compounds with identical  subst i tuents  a re  compared  in both s e r i e s ,  
the intensi ty of the longwave band obse rved  for  the dihydroisoquinoline der ivat ive  is lower  by a f ac to r  
of  1-1.5 than in the s p e c t r a  of the isoquinoline de r iva t ives .  

In anhydrous acetone the sp i ropyrans  (Ha-d, IVa-f) form co lo r l e s s  solutions,  which become colored 
when wa te r  is added. Moreove r ,  the intensi ty of the co lor  i n c r e a s e s  a f t e r  a ce r t a in  t ime  because  of the 
slow es tab l i shment  of a s p i r o p y r a n - m e r o c y a n i n e  equi l ibr ium.  The t ime  requ i red  to es tab l i sh  this equi -  
l ib r ium is approx imate ly  th ree  t imes  longer  for  the dihydroisoquinoline sp i ropyrans  than for  the isoquin- 
oline sp i r ans  (36 and 12 h, r e spec t ive ly ,  at room t e m p e r a t u r e ) .  When the wa te r  concentra t ion is increased ,  
the intensi ty of the co lor  init ial ly i n c r e a s e s  and then d e c r e a s e s .  The intensif icat ion of the color  in n~ore 
po la r  med ia  is due to an inc rease  in the re la t ive  concentra t ion of the merocyan ine  s t ruc tu re ,  and the sub-  
sequent dec r ea se  m a y  be a s soc ia t ed  with protonat ion of the m e r o c y a n i n e s .  

The m a x i m u m  intensi ty of the colora t ion  in aqueous acetone solutions of sp i ropyrans  of the d ihydro-  
isoquinolines s e r i e s  is r eached  at a cons iderably  higher  wa te r  concentra t ion than in the case of the isoquin- 
oline analogs.  These  fac to r s  also consti tute evidence for  the higher  s tabi l i ty  of the sp i ropyrans  of the di-  
hydroisoquinoline s e r i e s .  

In o r d e r  to evaluate  the effect  of the po la r i ty  of the solvent  on the merocyan ine  fo rms  of both s e r i e s  
we inves t igated the s o l va t oeh rom i s m  of these  compounds in aqueous acetone solutions and t r ea t ed  the r e -  
sults  by means  of the Kosower  method [9] (Table 1). All of the merocyan ines  have c l ea r ly  e x p r e s s e d  neg-  
ative so tva toch romism,  and a l inear  re la t ionship  between the ene rgy  of the t rans i t ion  of the longwave ab-  
sorpt ion  band (E T) and the Z value of the solvent is obse rved  for  them.  The magnitude of the free t e r m  (b), 
which c h a r a c t e r i z e s  the ease  of e l ec t ron  exci ta t ion of the sys tem in the absence of a solvent,  as expected,  
i n c r e a s e s  on pass ing  f rom donor subst i tuents  to accep to r  subst i tuents  in conjugation with the phenoxide 
oxygen a tom.  Compounds with a p -methoxy  group are  the mos t  sensi t ive  to the solvent  effect  in both s e r i e s .  
The ef fec ts  of the polar i ty  of the solvent  on compounds with o ther  subst i tuents  a re  approx imate ly  identical  
within each  s e r i e s  but a re  s t r o n g e r  by a fac tor  of 1.5-2 for  the isoquinolinium der iva t ives  than for  the c o r -  
responding dihydroisoquinoline analogs.  On the bas i s  of this ,  it can be concluded that  polar  solvents  s t ab-  
i l ize the isoquinoline m e r o c y a n i n e s  cons iderab ly  m o r e  marked ly ,  and this is one of the reasons  for  the 
e a s i e r  convers ion  of the co r respond ing  sp i ropyrans  to open fo rms  as compared  with the dihydro der iva t ives .  

E X P E R I M E N T A L  

The absorp t ion  s pec t r a  of thin l aye r s  (1, 2, and 5 cm) of solutions of the compounds in hexane, alcohol, 
and ch lo ro fo rm were  r eco rded  with an SF-8 spec t ropho tomete r ;  the spec t r a  of aqueous acetone mix tu r e s  
(c 10-5-10 -4 M, l 2 or  5 cm) were  r eco rded  with an SF-10 spec t ropho tomete r .  The PMR spec t r a  of CC14 
solutions of the sp i ropyrans  were  r eco rded  with an RYa-2306 s p e c t r o m e t e r  (60 MHz) with hexamethyld i s i lox-  
ane as the in terna l  s tandard .  

1-Methyl -3 ,4-d ihydroisoquinol ine .  This  compound, with bp 106-110 ~ (10 ram) and n~  1.570, was ob- 
ta ined in 60-65%yield  by cycl iza t ion of N-ace ty l - f l -pheny le thy lamine  in polyphosphoric  acid (1 �9 10 by weight) 

at 20O ~ for  3.5 h [10]. 

1-Methylisoquinol ine.  This  compound was obtained in 90%yield by dehydrogenation of 1 -me thy l - 3 ,4 -  

dihydroisoquinoline [11]. 

The qua te rna ry  sa l t s  of both bases  were  obtained by the action of methyl  iodide in benzene.  1 ,2-Oi-  
methyl isoquinol inium iodide had mp 205-207 ~ [12]. 1 ,2-Dimethyl-3 ,4-dihydroisoquinol infum iodide had mp 
196-197 ~ (rap 191-193 ~ [13] and 200-202 ~ [14]). 

2 - M e t h y l - 6 ' - m e t h o x y s p i r o  (1 ,2 -d ihydro i soqu ino l ine - l ,2 ' -  [2H]chromene)  (Ha). A 0.38-g (2.5 mm ole) 
sample  of 5 -methoxysa l icy la ldehyde  and 0.03 g (0.35 mmole)  of piper idine were added to a suspension of 
0.72 g (2.5 mmole )  of 1 ,2-dimethyl isoquinol inium iodide in 2 ml  of alcohol, a f t e r  which the mkxture was r e -  
fluxed for  15-20 rain and vacuum evapora ted .  Chloroform (30-40 ml) was added to the da rk -b rown viscous  
res idue ,  and 0.74 g (70%) of orange c r y s t a l s  of  1 - (2 -hydroxy-5 -me thoxys ty ry l ) -2 -me thy l i soqu ino l in ium 
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iodide (hydriodide of Ia), with mp 204-206 ~ (from butanol), was removed  by f i l t rat ion.  Found: I 30.3; N 
3.6~o. C19H18INO 2. Calculated: I 30.3; N 3.3%. A 0.36-g (0.86 mmole) sample of hydrodide Ia was d is-  
solved by heating in 10-12 ml of water ,  and the solution was cooled and t r ea t ed  with ammonium hydroxide 
to pH 9-10. The mix ture  was then f i l te red  to give 0.2 g (80%) of red Ia, which was dissolved by heating in 
20 ml  of benzene.  The benzene solution was f i l te red ,  the f i l t ra te  was vacuum evapora ted  to 3-5 ml,  25-30 
ml  of hexane was added, and the mixture  was vacuum evapora ted  to dryness  to give 0.1 g of IIa as slightly 
colored  c rys t a l s .  Crysta l l iza t ion from hexane gave co lor less  needles  with mp 122-123 ~ (dee.). PMR spec-  
t r um,  5, ppm: 2.95 (N-CH3, s), 3.62 (O-CH3, s), 5.53 (4-H, d, J3,4 7.5 Hz), 6.12 (3-H, d, J3, 4 7.5 Hz), 
5.70 (3'-H, d, J3', 4' i0 Hz), 6.73 (4'-H, d, J3' , 4' 10 Hz), and 6.51 (5', 7', 8'-H3, s). Found: C 78.1; H 6.1; 
N 4.8%. CIgHIyNO 2. Calculated: C 78.3; H 5.8; !N 4.8%. 

2-Methy l -8 ' -me thoxysp i ro  (1 ,2 :d ihydro isoquinol ine- l ,2 - , -  [3H]chromene) (IIb). Condensation with 
3-methoxysal icyla ldehyde was c a r r i e d  out as in the preceding exper iment ,  a f te r  which a tenfold amount of 
wate r  was added to the dark-brown solution, the mixture  was evapora ted  to one- th i rd  of its or iginal  vol-  
ume,  and the concentra te  was cooled and t r ea t ed  with ammonium hydroxide to pH 9-10. The precipi ta ted  
red  Ib was r emoved  by f i l t ra t ion and t r ea t ed  as in the case of IIa to give co lo r l e s s  c rys t a l s  of sp i ro ch rom-  
ene  Iib, with mp 116-118 ~ [from hexane (1 : 100)], in 60%yield. Found: C 78.5; H 6.2; N 5,1%, C19H17NO 2. 
Calculated: C 78.3; H 5.8; N 4.8%. 

Compounds IIe, d were s imi la r ly  obtained in 60-65%yields and c rys ta l l i zed  from hexane (1 : 150). 
Compound IIc had mp 154-156 ~ (dec.). PMR spect rum,  5, ppm: 2.97 (N-CH3, s), 5.58 (4-H, d, J3,t 7.5 Hz), 
6.16 (3-H, d, J3, 4 7.5 Hz), 5.78 (3'-H, d, J3', 4' 10 Hz), 6.83 (4'-H, d, J3', 4' 10 Hz), and 6.48 (8'-H, d, JT', 8' 
9.5 Hz). Found: C1 11.9; N 4.6%. CIsH14CINO. Calculated: C1 12.0; N 4.7%. Compound IId had mp 142- 
144 ~ (dec.). Found: B r  23.3; N 4.2%. C18Hi4BrNO. Calculated: B r  23.5; N 4.1%. Compound Id was obtained 
as c r imson  c rys t a l s  with mp 189-192% Found: Br  23.2%. CI3Hi4BrNO. Calculated: B r  23.5%. 

2-Methyl - l - (2-oxido-3 ,5-d ibromostyry l ) i soquinol in ium (Ie). A 0.7-g (2.5 mmole)  sample of 3,5- 
dibromosal ieyla ldehyde and 0.45 ml  (5 mmole)  of piperidine were  added to a suspension of 0.72 g (2.5 m-  
mole)  of 1,2-dimethylisoquinolinium iodide in 4 ml  of alcohol, a f te r  which the mixture  was refluxed for  
15-20 min.  It was then cooled, and the b rown- red  precipi ta te  of Ie was removed  by f i l t rat ion and washed 
with benzene to give 0.8 g (76%) of product .  Two crys ta l l iza t ions  from 50%ethanol gave 0.5 g of dark-brown 
c rys t a l s  with mp 200-202 ~ which were  soluble in hot benzene (to give a blue solution). Found: Br  38.1; 
N 3.3%. C18HI3Br2NO. Calculated: B r  38.2; N 3.3%. 

2 -Methy l - l - (2 -ox ido-5-n i t ros ty ry l ) i soquino l in ium (If). This  compound was obtained in 70%and was 
c rys ta l l i zed  from 25%aqueous pyridine (1 : 150) to give orange c rys ta l s  with mp 230-231~ the product  was 
insoluble in benzene.  Found: N 9.0%. CtsH14N203. Calculated: N 9.2%. 

2 -Methy l - l - (2 -ox ido-3-bromo-5-n i t ros ty ry l ) i soqu ino l in ium (Ig). This compound was s imi la r ly  ob- 
tained in 75%yield. It was purif ied by precipi tat ion from a solution in a tenfold amount of d imethyl form-  
amide (DMF) by dilution (by a fac tor  of 1.5) with water .  The product  was washed with benzene to give brown 
c rys t a l s  with mp 270 ~ Found: B r  20.8; N 7.4%. CtsHt3BrN~O 3. Calculated: Br  20.8; N 7.3%. 

2-Methyl-6 ' -methoxysp i ro  (1 ,2 ,3 ,4- te t rahydroisoquinol ine-1 ,2 ' -  [2H]chromene) (IVa). A 0.33-m 1 (2.5 
mmole)  sample of 5-methoxysal tcyla ldehyde and 0.45 ml  (5 mmole)  of piperidine were  added to a suspension 
of 0.72 g (2.5 mmole)  of 1 ,2-dimethy]-3,4-dihydroisoquinol inium iodide in 2 ml  of isopropyl alcohol. The 
react ion solution warmed up and turned dark- l i lac ,  and 0.7 g (84%) of l ight -colored  IVa prec ip i ta ted  af te r  
5-7 rain. Recrys ta l l iza t ion  gave co lor less  needles with mp 125-126 ~ (dec.), from hexane (1 : 20)]. Found: 
C 77.5; H 6.8; I~ 4.4%. CIgH191NO2. Calculated: C 77.8; H 6.5; N 4.8%. 

2 -Methy l -8 ' -methoxysp i ro  (1 ,2 ,3 ,4- te t rahydro isoquinol ine- l ,2 ' -  [2H]chromene (IVb). This compound 
was obtained as in the preceding exper iment  in 80%yield (condensation in ethanol).  Recrys ta l l iza t ion gave 
co lor less  c rys t a l s  with mp 114-115 ~ [dec., from hexane (1 : 15)]. PMR spect rum,  6, ppm: 2.35 (N-CH3, s) 
3.66 (O-CH3, s), 5.30 (3'-H, d, J3', 4' 10 Hz), 6.62 (4'-H, d, J3', 4' 10 Hz), and 6.54 (5', 6', 7'-H3, s). Found: 
C 77.3; H 7.0; N 4.6%. C19H19NO2. Calculated: C 77.8; H 6.6; N 4.8%. 

2-Methylsp i ro(1 ,2 ,3 ,4- te t rahydroisoquinol ine- l ,2 ' - [2H]chromene)  (IVc). A 0.3-ml (2.5 mmole)  sample 
of sal icylaldehyde and 0.03 g (0.35 mmole)  of piperidine were  added to a suspension of 0.72 g (2.5 mmole)  
of 1 ,2-dimethyl-3,4-dihydroisoquinol inium iodide in 3 ml  of ethanol.  The solution turned dark-brown,  and 
0.8 g (81%) of hydrodide IIIe prec ip i ta ted  a f te r  5-7 rain. Recrys ta l l iza t ion  gave yel low c rys ta l s  with mp 
238-240 ~ [from alcohol (1:15)].  Found: I 32.3%. C18H18INO. Calculated: I 32.2%. 
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Cold water  (20 ml) and ammonia were added to 0.5 g of hydr iod ideI I Icunt i l thepH was 9-10. The r e -  
sulting precipi ta te  was removed  by f i l t ra t ion and dissolved in 10 ml  of benzene,  and the solution was f i l tered.  
The f i l t ra te  was vacuum evapora ted  to dryness ,  and the residue was c rys ta l l i zed  twice from petroleum e the r  
(1 : 5) to give 0.15 g (44.5%) of co lor less  c rys ta l s  (IVc) with mp 89-91 ~ (dec.). PMR spect rum,  5, ppm: 
2.38 (N-CH3, s), 5.32 (3'-H, d, J3', 4' 10 Hz), 6.68 (4'-H, d, J3', 4' 10 Hz). Found: C 82.1; H 6.5; N 5.3%. 
C18H17NO. Calculated: 82.0; H 7.1; N 5.0%. 

2-Methyl-6 ' - b romosp i ro  (1 ,2 ,3 ,4- te t rahydrois  oquinoline- 1,2 ' - [2 H]chrom erie) (IVd). Condensation with 
5-bromosal icyla ldehyde was ca r r i ed  out as in the preceding exper iment ,  but the s tar t ing mater ia l s  were 
refluxed in alcohol for  30 rain. The yellow c rys t a l s  of hydriodide IIId (60%) were removed by f i l t rat ion.  
Ammonia was added to 0.45 g of hydriodide IIId in 100 ml  of water  to pH 9-10, and the resulting l ight - l i lac-  
colored  precipi ta te  (50%) was r ec rys t a l l i z ed  twice from petroleum e the r  (1 : 5) to give a product  with mp 
93-96 ~ (dec.). PMR spec t rum,  5, ppm: 2.33 (N-CH3, s), 5.36 (3'-H, d, J3', 4' 10 Hz), 6.61 (4'-H, d, J3', 4' 
10 Hz), 6.51 (8'-H, d, JT', 8' 9.5 Hz), and 7.07 (5,6,7,8,5 ' ,7 ' -H 6 broad signal). Found: Br  23.3; N 4.3%. 
C18HI6BrNO. Calculated: Br  23.4; N 4.1%. 

2-Methyl-6 ', 8 ' -d ib romosp i ro  (1,2,3,4-tet rahydroisoquinoline -1,2 ' -  [2H]-chrom erie) (IVe) and 2-Methyl-  
1- (2-oxido-3 ,5-dibromostyryl ) -3 ,4-dihydroisoquinol in ium (Hie). Condensation with 3 ,5 -d ibromosa l icy l -  
aldehyde was c a r r i e d  out as in the case of IVa. Water  (20 ml) was added to the resul t ing suspension, and 
the dark-brown c rys ta l s  of IIIe were removed  by f i l t ra t ion and crys ta l l ized  from 25%aqueous isopropyl 
alcohol to give c r imson  c rys ta l s  of IIIe with mp 167-168 ~ in 60%yield. Found: Br  38.2%. C~sH~sBr2NO. 
Calculated: Br  38.0%. A 0.6-g sample of Hie was dissolved in 5-7 ml of benzene,  the solution was f i l tered,  
and the f i l t rate  was vacuum evaporated to dryness .  The residue was c rys ta l l i zed  from petroleum e the r  
(1 : 10) to give 0.4 g of co lor less  c rys ta l s  of IVe with mp 97-98 ~ (dec.). PMR spect rum,  5, ppm: 2.31 
(N-CH3, s), 5.45 (3'-H, d, J3', 4' 10 Hz), 6.63 (4'-H, d, J3', 4' 10 Hz), 7.46 (7'-H, d, Js' ,  7' 2.5 Hz), and 7.01 
(5,6,7,8,5'-H5). Found: B r  37.9%. C18H~5Br2NO. Calculated: Br  38.0%. 

2 -Methy t -6 ' -n i t rosp i ro(1 ,2 ,3 ,4 - te t rahydro i soquino l ine- l ,2 ' - [2H]chromene)  (IVf) and 2-Methyl -1-  
(2-ox[do-5-ni t ros tyryt ) -3 ,4-dihydroisoquinol in ium (IIIf). Condensation with 5-ni t rosal icylaldehyde was 
c a r r i e d  out as in the case of IVa. A tenfold excess  of water  was added to the red solution, and the p r e -  
cipitated red c rys ta l s  were removed  by f i l t rat ion to give IIIf in 60%yield. Crysta l l iza t ion from 30%aqueous 
isopropyl  alcohol gave c r imson  c rys ta l s  with mp 195-197 ~ A 0.4-g sample  of IIIf was dissolved in 20 ml 
of boiling benzene,  the solution was f i l tered,  and the f i l t rate  was evapora ted  to dryness .  The residue was 
c rys ta l l i zed  from petroleum e ther  (1 : 7) to give 0.2 g of l ight-yellow c rys ta l s  of IVf with mp 135-137 ~ (dec.). 
PMR spec t rum,  5, ppm: 2.40 (N-CH3, s), 5.50 (3'-H, d, J3 ~, 4' 10 Hz), 6.77 (4'-H, d, J3', 4' 10 Hz), 6.68 
(8'-H, d, JT', 8' 9.5 Hz), 7.09 (5,6,7,8-H4, s), 7.95 (7'-H, q, JT', 8' 9,5 Hz, Js '  , 7' 2.5 Hz), and 7.92 (5'-H, d, 
Js', 7 T 2.5 Hz). Found: N 8.9%. CIsHI~N203. Calculated.. N 9.1%. 

2-Methyl-l-(2-oxido-3-bromo-5-nitrostyryl)-3,4-dihydroisoquinolinium (IIIg). Condensation with 
3-bromo-5-nitrosalicylaldehyde was carried out as in the case of IVd. The brown-red solution was cooled, 
a threefold excess of water and ammonia were added to pH 9-10, and 0.54 g (80%) of light-red crystals 
were removed by filtration. The product was crystallized from 25%aqueous pyridine (1 : 40) to give 0.25 g 
of orange crystals with mp 217-218 ~ Found: Br 20.7; N 7.4%. CIsHIsBrN203. Calculated: Br 21.5; N 7.2%. 
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