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'I'hiazolo[4,5-c]isoqui1ioli11e (I) ,  a new heterocyclic ring system, has been synthesized from 
3-aminoisoquii~oli~~e (11) irl four steps by reaction with potassi~~rn thiocyanate and bromine 
to give 3-an1ino-4-thiocya1ioisoquin~Iine (VII), cyclization wit11 hydrochloric acid to yield 
2-aminothiazolo[4,5-c]isoquinoli11e (VIII), Sandmeyer reaction to give 2-chlorothiazolo- 
[4,5-c]isoquinoli11e ( IS ) ,  and finally reductioi~ with hydrogen iodide and red phosphorus to 
yleld I. 'The attempted preparatiori of 1 via 3-amir~o-4-broinoisoq~~inoline was uilsuccessful. 
Various ?-substituted derivatives of I were prepared by nucleophilic displacement of the 
chlori~le atom in 2-chlorothiazolo[4,5-c]isoqui~1oline. 'The nuclear maglietic resollance and 
~tltrnviolet spectra of I and some of its derivatives were studied. 

Although all four isoiners oi  thiazolopyridines (I-S) and many of the isomers of 
thiazol~c~uinolines (9-16) are linoun, tl~iazoloisoquinolines, of which cight isomers are 
possible, have rcmained an  unl;no\\rn class of heteroaromatic compounds, even in the 
form of derivatives. EIo\vever, some thiazoloisoquii~olinium compounds are l i 110~11  (17, IS). 
?'he synthesis of various isomers of tl~iazoloisoquinolines was undertalicn to study the 
chemical, physical, and spectral properties of this ne\v class ot colupounds. ?'he first 
isomcr chosen \\-as tI1iazolo[4,S-c]isoquinoline (I). 

RESULTS AhT,TD DISCUSSION 

The  preparation of thiazolopyridines and tl~iazoloquinolines is usually accomplished 
by reaction of the appropriate o-aminoarylthiol with carboxylic acids or their derivatives, 
such as the acid chlorides or the anhydrides (2, 5 ,  8 ,  10-12). The cyclizatioil of o-thio- 
cyanoarylamincs to j,ield 2-aminothiazolo compounds has also been used (1, 13, 14). 
'I'he foriller method \\-as first chose11 for the synthesis of thiazolo[4,5-c]isoquinoline ( I ) ,  
but  difficulties \\-ere encountered in the attempted preparation of the intermediate 
~-aminoisoquinolii1e-4-thiol (111). 

The  preparation of I11 \\.as attempted \\lit11 3-amino-4-broinoisoquinolinc as  an inter- 
medi'~tc. The  method of Johnsoil and Nasutavicus (19) \vas used to prepare 3-aminoiso- 
quinoline (11) irom 2-cyanobenzyl c~ranide. Bromination of I1 \\-it11 bromine in carbon 
tetrachloride gave a 73y0 '0 ield of 3-amino-4-broi~~oisoquinoline ( IV) .  The  bromine atom 
\\-as proven to be in the 4-position in I 1 7  by infrared and nuclear lnagnetic resonailce 
(n.1n.r.) spectral evidence. In the infrared, a strong band a t  750 cm-l, indicative of an 
o-disubstituted benzene ring, sholvcd that  the broinille atom was in the heterocyclic ring. 
Since the resulting coinpound \\-as different irom the kno~vn 3-amino-1-bromoisoquinoline 
( lg) ,  i t  must be 3-amino-4-broinoisoq~~inoline. Coinparison of the i1.m.r. spectrum of IV 

'Tlris auork receirmed jina71cial assistance fronz tlre iVational Research Coztncil of Canada, Ollaaua. Presented 
before the 7tzeetin,a of the Royal Sociely of Canada, sectiotz 111, held at Charlotteto?vn, l'rince Ed.dard Island, 
Jxnc 9 ,  1964. Taken fro711 a portio7~ of the thesis sirbnlilted by C. E .  Hall to the Faczllty of Grad~tate Studies and 
Researcl~, iltcGib1 Uniz'ersity, BLo7rlrea1, i n  fiarlial fitljil~ttze?rt of the req~tire7nents for the Ph.D. degree. 

2FIolder of a 1Vatio?zal Researcl~ Cozt?zcil stzide?rtship, 1962-1.')69 and 1069-1964. 
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2466 CAS.\DIAN JOUIIS.\L O F  CIIE1LIISTKY. VOL. 41. 19613 

~vi th that  of 3-aminoisoquinoli~~e confirmed this assignment (Figs. IA and l.B). 5-Aminoiso- 
quinoline (11) sho\\~s a singlet a t  1.15 T for proton I ,  a complex inultiplet a t  2.16 to  2.95 T 

for the four protollson the carboxylic ring (1-1-5, 1-14, 1-1-7, and I-I-S), a singlet a t  3.31 
for the proton ortho to the amino group (I-I-4), and a broad singlet a t  .i.G5 T for the amino 
group protons. 3-A1~iino-4-bro1~~oisoc~~1irioline (IV) has a singlet a t  1.98 T for proton 1, a 
multiplct a t  2.18 to  3.00 T for the carboxl-lic ring protons, and a broad singlet a t  5.00 7 

for the ainino group protons. Loss of the siilglet a t  3.31 T ,  corresponding to protoil 4 in 
11, proves that the bromine atom must be in the $-position in I\7. 

-c- 
I .  1. The  n.m.r. spectra (in IlCC13) of (--I) 3-aminoisocl~~inoliue and (13) 3-amino-4-bromoiso~~ui11oli~~c. 

Acetylation of 3-a1~~ii10-4-11rornoisoquilloline \\.it11 acetic anhydride in the presence of 
pyridiilc gave a nlixture of 3-monoacetamido-il-broi~1oisoquinolie (V) and 3-fl,lIT- 
diacetyla1i1ino-4-bromoisoq~1inoli1ze (\'I). The infrared spectrunl of IT sho\vecI a strong 
band a t  1 G63 cm-' (C=O stretching) and a mediu~n-illtensity band a t  3 240 c111-~ 
(N-1-1 stretching). Its n.il1.r. spectrum (in a CDClB and (CD3)1S0 i~lixti~re) exhibited a 
singlet a t  1.04 T for IH-I, a nlultiplct a t  1.88 to ?.GI T for the four aromatic protoils oi the 
heilzelloid ring plus the proton on the acctamido nitrogen, and a singlet a t  7.60 T for the 
methyl protoils. After exchange with deuterium oxide, one proton \\:as lost from the 
aroillatic region (1.88 to  2.61 T), thus confirming that the amide proton al~sorbecl in this 
region. 

The attempted reactioil of 3-acctai~1ido-4-brornoisoq~1i11oli1~e (V) \\-it11 thioi~rea to 
obtain ~-aceta11~idoisoquinoli1~e-4-t11iol \\-as unsuccessf~~l. 

The infrared spectrum of 3-nT,N-diacet~lami1~0-4-bro111oisoq~1i1~0lie (\TI) had a strong 
doublet a t  1 705 and 1 725 cm-' in the solid state (IiBr pellet), but  only a. single strong 
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band a t  1 7'35 cm-I in either carbon tetrachloride or carbon disulfide solution. The  i1.m.r. 
spectru~ll of VI (ill CDCI3) exhibited a singlet a t  0.94 T for 1-1-1, a complex multiplet a t  
1.50 to 2.43 T for the four remaining aromatic protons, and a sharp singlet a t  7.75 T for 
the six methyl protons. 

'The synthesis of thiazolo[4,5-c]isoq~1i11oli1~e (I) was successf~~lly acco~llplished via 
3-amino-4-thioc~~;1noisoquinoline (VIII) (Reaction Scheme 1).  The  latter was obtained 
by the reaction of 3-a1ninoisoquinolil1e \\lit11 potassium thiocyanate and broinine (20). 
The structure o[  VII was proven by infrared and n.1n.r. spectroscopy. Thus, its infrared 
spectrum sho~vcd a strong band a t  753 cm-I characteristic of an o-disubstituted benzene 
ring, as  ell as a band a t  2 143 cm-I for the thiocyano group (21) and bands a t  3 433 and 

270 cm-1 for the amino group. In the n.1n.r. spectruin of 3-amino-4-thiocyanoi~o~uino- 
line (VII) (in chlorofor~n-d solution), a singlet a t  1.29 T mas assigned to proton 1, a complex 
multiplet a t  2.03 to 2.96 T to the four benzcnoicl ring protons, and a broad singlet a t  4.65 
T to the runino group protons. 

S C N  ~ l - 3 '  

YJJ vrr I: R = N U ~  

IX: R-CI  

1: R=U 

XI: R=OCU3 

xr1: R = S H  

The cyclization of the thiocyano and aillino groups in col~lpou~ld VII \\;as achieved by 
I-efluxing VII  in aqueous ethanolic l~ydrocl~loric acid. T h e  resulting 2-amii~otl~iazolo- 
[4,5-c]isocluinoline (VIII) \\;as obtained in a 73% yield. Diazotizatioil of VIII  follo\vcd b y  
reaction \\.it11 cuprous chloride gave 2-chlorothiazolo[4,5-c]isoquinoline ( I S ) .  Reduction 
oi I S  \\.it11 hydriodic acid and red phosphorus produced the parent compound of this 
series, thiazolo[4,5-c]isoquinoline (I). The n.m.r. spectrum of I (Fig. 2) exhibits a doublet 
a t  O.S'i and 0.92 T n-it11 an  area corresponding to t ~ v o  protons (assigned to EI-2 and 1-13), 
and a complex ABCD pattern of bands a t  1.93 to 2.64 T with an area corresponding to 
four protons of the benzenoid ring. I t  is not possible to s ta te  definitely \\;hetl~er EI-2 
absorbs a t  lo\\.er field than 1-14, or vice versa. I t  was noted that ,  in the n.m.r. spectrum 
of I recorded in a n  acetone solution, the band for oile of these protons i~loves do\vnfield 
more than the other (two pealcs a t  0.44 ailcl 0.60 7). 

'The preparation of other 2-s'ubstituted derivatives of thiazolo[4,5-c]isoquinoline was 
accomplished b y  displaceincl~t of the chlorine atom of I X  with various nucleophilic 
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246s CANXDIA?; JOUKNAL O F  CIIEMISTRY. VOL. 14, l9GG 

-c- 
FIG. 2. The 1i.m.r. spectrum of thiazolo[4,5-c]isoquinoline (in DCCI,). 

reagents. For exanlple, reaction of I X  \\lit11 sodium hydroxide gave the 2-11);droxy deriva- 
tive X ,  and reaction of I X  with sodium methoxide gave the 2-~uethoxy derivative XI.  
Reaction of I-Y ~vi th  thiourea yielded the 2-mercapto derivative S I I .  The 2-hj-droxy- 
tl1iazolo[4,:T,-c]isoq~1ii1oline (X) was shown, by infrared and other evidence (which \\.ill 
be the subject of a future publication in this series), to exist 111ainly in thc lactanl forill 
S n  rather than the hydroxy form. By analogy, 2-mercaptothiazol0[4,5-c]isoq~1inoli1~e (XII)  
also probably exists as  the tl~iolactam. 

The  chemical shifts of the protons of I and some of its derivatives are summarizecl in 
'Table I. In all the compounds studied, the proton on the carbon atom adjaccnt to the 
heterocyclic nitrogen atom absorbs a t  lo~ver field than the benzenoid protons. This is in 
agreement ~v i th  the observations of other \\;orliers (22). 

'fAA131X [ 

Proton chenlical shifts of tl1iazolo[4,5-c]isoq11i11olinc m ~ d  some 2-substit~~ted derivatives 
--- .. 

Chemical shift ( T )  

Cornpo~~nd Solvent H-2 11-5 1-1-6, 1-1-7, 1-1-8, 1-1-9 0 ther 

. . 
ison~~inoline Acetone 0.44 or 0 .  G O  0.44 or 0 .60 1 .4S Lo 2.37 - 
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HALL .AND TAURINS: TIII~AZOLOISOQUINOLINES. I 2469 

The ultraviolet spectra of thiazolo[4,5-c]isoquinoline and its ?-substituted derivatives 
(Table 11) generally show three groups of absorption bands, which are classified as  the 
a-, 9- ,  and p-bands (23). All the bands of I occur a t  longer wavelengths than do the 
corresponding bands of isoquinoline (a-band, 319 mp and 30s m p ;  9-band, 268 m p ;  
/3-band, 220 mp (24)). Annealing the thiazole ring to  benzene, quinoline, and naphthalene 
similarly results in a bathochromic displacenlent of the bands from those of the  parent 
compounds (25, 26). Electron-donating substituents, such as  chlorine, give rise to  batho- 
chroillic displacements of all the bands of the parent compound (I) ,  as expected. 

I .  5 .  The i~lcraviolet spectrum of thiazolo[4,5-c]isoqt1inoline (in ethmiol). 

EXPERIMENTAL 

Melting points were determined on a Gallenlcamp melting point appnratus and are corrected. Infrared 
spectra \yere recorded on a Perkirl-Elmer model 421 grating spectrophotometer in I<Rr disks. I:ltraviolet 
spectra mere obtained on a Perkin-Elmer model 350 spectrophoto~neter \\-ith absolute ethar~ol a s  solvent. 
Nuclear magnetic resonance spectra were determined on Varia~l high-resolution n.m.r. spectrometers, 
model I-IR-GO or model AGO. Solvents used for the n.m.r. work were clilorofor~n-d, dimethyl sulfoside, and 
dimethyl sulfoxide-do; tetramethylsilane \\,as used as an  internal reference. Elemental analyses were carried 
out by Dr. C. Daesslk, iLIorltrea1, and by :I. Bernhardt, A/Iiilheim, Germany. 

Preparation of S - d ~ ~ ~ i ? z o - / f - 2 ) r o n z o i ~ o ( ~ ~ ~ i ? z o l i ~ ~ ~  ( I V )  
3-Aminoisoquinoline (2.90 g,  0.02 mole) was dissolved ill 100 m l  of glacial acetic arid in  n 500 ~ n l  three- 

rlecked flasli equipped with an  air co~ide~iser, a dropping funnel, and a mechanical stirrer. T o  this stirred 
solution mas added dropwise, over 45 min, 210 ml of 0.1 fVd bromine solution in carbon tetrachloride. 

The reaction mixture \\ras stirred for all additiorlal 5 min and then poured into 500 ml of a sodiurn acetate 
solution. The organic layer was separated and the aqueous layer estracted once with carbon tetrachloride. 
The organic estract \\-:ts dried over sodium sulfate and filtered, and the solve~it was evaporated, leaving 
4.46 g of a black solid. Crystallizatior~ from hexane gave 3.25 g (73% yield) of 3-ami~io-4brornoisoquii1oline 
(IV) a s  yellow needles, m.p. 120.,5-122". 

Anal. Calcd. for CsH7Rr9?:  C, 48.46; H, 3.16; Rr, 33.63; S, 12.55. Found: C,  48.24; 1-1, 3.01; Br, 35.71; 
S, 12.61. 

d cetylat,ion of 3-~~l~i1i~zo-4-2)ro~i~oisogz~i?zoli?ze 
3-:lniirio-4-brornoisoquinoli1~e (2.32 g, 0.01 mole) was dissolved in a n~ i s tu re  of 32 1111 of acetic anhydride 

and 16 ml of pyridine, and the resultingsolution w:ls heated a t  90-95" for 4 h. I t  was cooled to room temper- 
ature and poured into all escess of dilute zu~umonium hydroside solutio~l, \\.hereupon a crystalli~te subs ta~~ce  
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Positions of the ultr:~violet absorptioti maxima a r ~ d  corresponding log e values of 
thiazolo[4,5-c]isoc~~1inoli11e mid its derivatives (solvelit, ethanol) 

Co~npoumd rnp log E ~ n p  log e 111p log E 

,~ , 
i soq~~i l~o l i l~e  334 3 .56 298 3 .54 215 4 .45  

320 3 . 3 2  286 3 .69 237 sh 4.37 
"6 :5 . 70 

Derivatives 
%.-\mino 360 3.48 31 1 3 .I18 259 4.57 

~ B ~ c a u s c  of vcry low solubility. log e corrld not  be calculated. 

precipitated. This \\-a= filtered off to  ).ield 1.33 g (435-6 yield) of tan  ~ieetlles, lll.p. 105-108". Recrystallization 
from 1ies:uie gave colorless needles of the  diacetyl derivative VI, m.p. 107-108.5". 

i111al. Calccl. for C13EIll13rN202: C ,  50.83; I-I, 3.61; S, 0.12. 1;ound: C, 50.57, 50.73; I-I, 3.15, 3.33; N, 9.48, 
9.41. 

Evaporatioli of most of the filtrate from the crude reaction product a l~ove  yielded 1.22 g (46y0 yield) of 
the monoacctyl derivative \I as  colorless ~leedles, m.p. 166-168" (crystallized from ethanol). 

Anal. Culcd. for C1111!,BrN20: C, 49.83; H, 3.12;X, 10.57. 1;o~11id: C, -19.83, 49.74; I-I, 3.11, 3.35; N, 10.80, 
10.60. 

iltterrzpted Recrctio?~ of 3-~1ccta111irEo-~~-b~orr~oisoqz1.i~1oli?~e ( V )  with Tl/.iozcrca 
3-.~ceta111ido-4-1~r~~1~ioisoq~1iiioli11e (0.50 g, 0.0019 mole) \\.as reflused with 0.17 g (0.0022 mole) of thiourea 

in 15 ml of absolute ethanol for 7 11. Evaporation of the  solvent :~nd recrystallization of the residue from 
ethanol gave colorless r~eeclles, m.p. 165-168°, the infrared spectrum of which was identical with that  of the 
starting 3-acetamido-4-bro1i1oisoq~iil1oline. 

Piepnrntio~~ of S-rl7ili?zo-~-tl~ioryanoisoqitinoli~1e ( V I I )  
3-:\~~~inoisoq~ri~iolirie (12.9 g, 0.00 mole) and potnssiuin thiocyanate (34.8 g, 0.36 mole) \Xrcre dissolved 

in 165 1111 of OS'i:;, acetic acid in a 500 nil three-necked flask equipped with a inechaiiical stirrer, a reflus 
col~del~ser,  and a dropping furinel. The resulting solution was cooled to  -5 to  -lo0, and bromine (5.10 ~ n l ,  
0.00 mole) in 25 ml of 95% acetic: acid \vas added clropwise to the stirred solution over a period of 35 min. 
After the reaction mixture was stirred for a further 15 min, i t  was poured into 1 500 ml of \vater. The resulting 
precipitate n8as filtered ofi and recrystallized from ethanol to give 11.74 g (65% yield) of :3-amirlo-4-thio- 
cyanoisoclui~~oline as yello\v ~leedles, m.p. 158.5-160.5". Two more recr!~stallizations from ethanol gave 
pale-yello\v l~eedles, m.p. 163-164". 

.-Illal. Calcd. for Cl0I-IiN3S: C, 59.68; I I ,  3.51; S, 20.88. Found: C, 59.84; I-I, 3.67; S, 30.77. 
\\Then the origiiial reaction mixt~lre was allo\\ied to stand overnight a t  room temperature, no cyclization 

of 3-;unir~o-4-thioc)n1ioisoq~~ii~oline to 2-aminothiazolo[4,5-c]isoquiiiolii~e (VIII) was observed. 
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Preparat io~z  of 2-An~i?~ot/~iazo~o[4,6-~]i~og?Lit~o~ilz~ ( V I I I )  
3-Amino-4-thiocya~~oisoquinoline (11.8 g, 0.06 mole) was dissolved in 000 mi of boiling ethollol, and 

510 ml of 157; hydrochloric acid was added. The resulting solution was refluxed for 6 11. I t  \\.as coolcd to 
room temperature, diluted with 1 500 1111 of water, and basilied with solid sodium carbonate. .Ihe resulting 
precipitate was filtered off, dried, and \\.aslied with bcnzene to yield 8.57 g (73% yield) of yellou- needlcs. 
Recryslallization from a large volume of benzene gave \:I 1 1  as  colorless needles, n1.p. 240-24'2". 

.qi\nal. Calcd. for CloEliS3S: C, 59.68; 1-1, 3.51; K, 20.88. Found: C, 59.87; H,  i3.54; N, 20.76. 
'I'he acet1.l derivative of V l l I  was preparecl by relluxing 111 1 1  (1.00 g, 0.005 mole) in a mixture of 16 r i l l  

of acetica~lhydride and 8 ml of pyridirle for 5 11. The starting material did not appear to dissol\re, but a liew 
insoluble product was formed. I:iltratior~ of the cooled reaction mixture gave 0.85 g (75% yield) of t an  
needles, m.p. 326.7". Recrystallizatio~l from absolute ethanol gave pale-tar1 needles of the monoacetyl 
derivaiive of \:I 11, m.p. 327-328'. 

Anal. Calcd. for C121-I Bx30S:  C, 59.24; 1-1, 3.73; S, 17.27; S, 13.18. Foulld: C, 59.34; 11, 3.51 ; S, 17.53; 
S, 13.03. 

P r e p a ~ a t i o ~ z  of 9-Chloroll~iazolo[4,5-cjisoglrinolille ( I X )  
Cuprous chloride \\,as prepared in the usual nlallner fro111 1.32 g of sodium chloride, 6.00 g of hydr;~ted 

cupric sulfate, 1.08 g of sodium bisullite, alid 0.72 g of sodiutu hydroxide, and was cliss.~ivcd ill 10 rnl af 
concentrated hydrocliloric acid. 

2-:\1ninothiazolo[4,5-~]isoqui~~1i10li1e (2.40 g, 0.012 ~llole) was dissolved in a mixture of SO ml of 859% 
phosphoric acicl and 2O nil of TOYo ~ritric acid, a l ~ d  then cooled to 0-5'. Sodi~un nitrite (0.8s g, 0.013 ~nolc) 
ill S ml of \\nler \\.as added over a 15 ~ n i n  period to the cooled stirred solution. 'Ihe reacliorl ~nixture was 
stirred for allotl~er 20 lnio a t  0-5'. 'Ihe cold diazonium solutiol~ was then added over 20 ~n in ,  ~vi th  stirriiig, 
to the cuprous chloricle solution a t  0-5'. r\ vigorous r.eaction occurred durillg the addition. 'rile re~tction 
mixture was stirrctl for 1 h longer a t  rooin temperature. I t  \\;as the11 basified with 10';/, sodiun~ hydroxide 
solution, t~ i t l i  coolillg, alld the br~sic mixturc extracicd with three 200 1111 portio~is of ether. ?'he orga~iic 
extract \\.as clried over sodiu~li s~ilfate ant1 the solvent evaporated, leaving 1.53 g of a n  oily bron.11 solicl. 
Extraction of this solid with boilirlg hesane 1.20 g (45% yield) of [)ale-yello\\r 2-chloroil~iazolo[4,5-cjiso- 
quinoline ( I S ) ,  m.p. 11-I--117". Recr).st;~IIiz;itioll from hexane follo\ved b!. vacuum sublitnation g:ir7e colorlcas 
crystals of I S ,  n1.p. 116.5-118'. 

r\nal. Calcd. for CloI-1;CIS~S: C, 54.42; I-I, 2.23; CI, 16.07; A-, 12.70. I:ou~~(l: C, 54.36; I-I, 2.13; CI, 15.07; 
S ,  12.50. 

Prcpnr i~ t io r~  c l f  l'l~ii1zolo[~,5-c]isog1~i?ioli?~e ( I )  
2-Chlorothi;~zolo[4,5-c]iaoquinoli1ie (0.51 g, 2.2 ri~~noles) \\;asdissolvcd ~ I I  a mixture of 8 ml of 4776 hydriodic 

acid, 4 ml of \rater, and 4 1111 of acetic acid, ant1 0.28 g of red phosphorus \\.as addcd. The r e s ~ ~ l i i ~ ~ g  mixture 
\\;as rellusecl for 34 11. I t  \\-as cooled to room temperature, diluied nith 250 ml of waler, and filtered. 'The 
filtrate w;ls basified with solid s3diuni carbonate and extracted with tn.0 200 1n1 portions of ether. :\ftcr the 
extract \\.as dried over sodium sulfate, the ether \vas evaporated, l e a v i ~ ~ g  0.39 g (91% yield) of a tall solid. 
Chrornatography of 0.21 g of this ~naterial  on 1 0 g  of alumina (\\;oel~n, activity 1) with benzene-ether (1 : l )  
as eluent gave 0.18 g of a colorless solid. 12ecrpstallization from hexane gave colorless ~leedles of thiazolo- 
[4,5-c]isoquirioli~~e ( I ) ,  1n.p. 117-118°. 

Anal .  Calcd. fol- CloI-IGXzS: C, 64.49; I-I, 3.25; N, 15.05. I:ou~id: C, 64.6s; I-I, 3.50; X, 15.08. 

2-I$ydrosy[4,5-c]isoqiiilroline (S) 
I?-Chlorothi;~zolo[~LL5-c]isoqui~~oli~~e (0.16 g, 0.7 mmole) \\-as refluxed in 30 1111 of 0.1 iV sodi~1111 I~ydroxicle 

solution for 5 h. 'fhe resulti~ig solution was filtered \vhile hot, cooled to roon~ temperature, a ~ ~ d  acidified \\-it11 
d i l ~ ~ t e  acelic acid. The floccule~~t precipitate \\,as filtered off, wnshed nritll water, and driccl to give 0.11 g 
(79% yield) of a tan solid, n1.p. 283-285.5". Recrystallizatior~ from ethanol-n.ater gave palc-)~cllo\~ needles 
of 2-hydroxythinzolo[4,5-c]isoq~~i~~oli~e (S), m.p. 236.7". 

.%rial. Calcd. for CloEI~S?OS: C, 50.38; 1~1, 2.90; X, 13.85; S, 15.86. Found: C,  50.34; I-I, :i.?O; S, 13.87; 
S ,  15.79. 

~-ilIet.?~ory[Q,5-cfisoq11~it1oline ( X I )  
2-Cl~lorothiazolo[4,5-c]isoq~1inoli1~e (0.20 g, 0.9 nimole) was dissolved in 15 1111 of absolute niethanol, and 

a solution of 0.05 g (1.2 ~nmolcs) of sodium in 5 r l ~ l  of absolute methanol wns added. After Llle mixture \\,as 
stirred a t  room temperature f3r 1 h, the clear-yellow solutior~ was neutralized with dilute acetic acid, diluted 
with \\rater, and dried to give 0.15 g (797; yield) of 2-~iietl~oxytl1iazolo[4,5-c]isoc~i1i1~oli~1e, n1.p. 147-148.5". 
Recrystallization froin methanol gave pale-yellow ~lecdles, m.p. 149.5-1.50.5". 

Anal. Calcd. for ClIIIsi\'OS: C, 61.09; I-I, 3.73; AT, 12.96; S, 14.8::. F o ~ ~ l i d :  C, 61.04; 13, S.51; s, 13.11; 
S ,  14.76. 

Tlliazolo[4,6-c]isogz~i~~01i~te-2-tlrioZ ( X I I )  
A solution of 2-clilorotI1iazolo[4,5-c]isoquir~oline (0.20 g, 0.0 m~nole) and thioure:! (0.10 g, 1.5 tii~noles) in 

10 ml of ethanol was refluxed for 1 h. The rcaction 111ixture \\.as cooled to room temperature and hltered. 
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The crystalline precipitate was dissolved in 40 ml of 1 iVsodium h>,droside solution and filtered. i\cidification 
of the filtrate with acetic acid gave a flocculent precipitate, n~hich was filtered off, washed with water, and 
dried to give 0.14 g (70% yield) of pale-yellow thiazolo[4,5-c]isoquinoline-2-thiol, n1.p. 323-326'. After this 
compound mas dissolved in sodium hldroside again and reprecipitated with acetic acid, the lllelting point 
was 324-:526". 

Anal. Calcd. for CIOI-IGX\T?S?: C, 55.03; H,  2.77; A;, 12.84. F o ~ ~ l i d :  C, 55.05; 13, 2.75; N, 12.80. 
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