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A number  of n i t r o -  and bromoni t ron ico t ines  have b e e n s y n t h e s i z e d  by the oxidation of the 
cor responding  aminonicot ines  with C a r o ' s  acid.  A ni t ro  group in the ~ posit ion of the 
pyridine r ing of a ni tronicotine is capable  of being rep laced  by an ethoxy group under  the 
action of sodium ethoxide,  but  in this p roce s s  the reduction of the ni t ro  group is also ob-  
se rved .  The halogen in the b romoni t ron ieo t ines  read i ly  undergoes  nucleophilic r e p l a c e -  
ment  by a phenylthio group under  the action of sodium thiophenoxide. 

In a b road  study of the pha rmaco logy  of nicotine and its de r iva t ives ,  the e x t r e m e l y  in teres t ing  fact  
was es tab l i shed  that  the introduction of an amino group into the pyridine ring of the molecule  of this c o m -  
pound leads to a sha rp  fall  in toxic i ty  (see,  for  example  , [1]) although in some other  r e spec t s  its p h a r m a c o -  
logical  f ea tu res  a re  re ta ined,  at l eas t  qual i ta t ively in its amino der iva t ives .  The signif icance of this fact  
appea r s  st i l l  more  c l ea r l y  if it is cons idered  that  a - aminopy r id ine ,  of which the aminonicot ines  a re  d e r i v a -  
t ives ,  is more  toxic than pyridine [2], and aniline is more  toxic than benzene.  It may  be a s sumed  that the 
reduction in toxici ty as the r e su l t  of the convers ion  of nicotine into its amino der iva t ive  is connected to 
some extent  with the r acemiza t ion  that  takes place on amination,  but it is fa i r ly  obvious that  it is i m p o s -  
sible to exclude the influence of other  fac tors  f rom cons idera t ion .  In this connection, we may  mention that  
another  type of p roce s s  - the oxidation of the pyridine moie ty  of the nicotine molecule  to the N-oxide - 
a lso leads to a v e r y  pronounced fall in toxici ty [3]. 

In the l ight of what has been said,  it was of in te res t  to obtain ni t ro  der iva t ives  of nicotine and sub-  
st i tution products  of these de r iva t ives  and to study their  pha rmaco log ica l  p r o p e r t i e s .  This would c rea te  
the poss ib i l i ty  of the b r o a d e r  compar i son  in pharmaco log ica l  r e spec t s  of compounds of the pyridine and 
a romat i c  s e r i e s  bea r ing  s i m i l a r  subs t i tuents .  F u r t h e r m o r e ,  it appeared  des i rab le  to invest igate  the ant i -  
bac t e r i a l  s p e c t r u m  of the n i t ronicot ines ,  since,  as is well  known, the products  of the ni t ra t ion of some 
he te rocyc l ic  s y s t e m s  are  c h a r a c t e r i z e d  by bac te r i c ida l  p r o p e r t i e s .  In addition to this ,  the introduction of 
a n i t ro  group into the pyridine ring of the nicotine molecule would to some extent  faci l i ta te  nucleophilic sub-  
st i tution reac t ions  and thereby  b roaden  the po s s ibi l i t ie  s of obtaining sub stance s with potent ial  biologic al act iv i ty .  

Of the n i t ro  der iva t ives  of nicotine, only 2-  and 6 -amino-5-n i t ron ico t ines  have been desc r ibed  [4]. 
At tempts  to introduce a n i t ro  group into the pyridinic  N-oxide of nicotine by ni t ra t ion were  unsuccessfu l  
[5], although the n i t ra t ion of pyr idine N-oxide i t se l f  and its de r iva t ives  takes  place fa i r ly  read i ly  [6-9]. It 
might  be thought that  these difficult ies were  connected with the c loseness  to the ring of a s t rong basic  
cen te r  - the pyrrol id ine  ni t rogen a tom - which, under  the conditions of e lec t rophi l ic  reac t ions ,  is protonated 
and acquires  a posi t ive cha rge .  However ,  when the Py-N-ox ide  of benzoyldihydrometanicot ine  (1) that  we 
h a d  obtained, in which the ni t rogen atom belonging to the pyrro l id ine  pa r t  of the molecule is absent,  was 
subjected to t r e a t m e n t  with ni t ra t ing mix ture ,  only the N-oxide of nicotinic acid (ID (11%) and 3 ,5 -d in i t ro -  
benzoic acid (HI) (57qc) were  isolated.  
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Thus, in this case ,  as well,  no ni t ra t ion of the pyridine ring takes p lace .  Consequently,  another  
method for  obtaining the der iva t ives  of in te res t  to us was se lec ted  - the oxidation of the amino group in the 
read i ly  access ib le  aminonicot ines  [10] by means  of C a r o ' s  acid .  Var ious  n i t ropyr id ines  have been synthe-  
s ized  by this method with f a i r ly  good yields  [11-13]. 

The oxidation with C a r o ' s  acid of 2-  and 6-aminonicot ines  (IV and V) gave 2-  and 6-ni t ronicot ines  
(VI and VII) with yields of 53 and 70%, r e s pe c t i ve ly .  The p re sence  of b romine  in the pyridine ring in the 
case  of 5 -b romo-2 -aminon ico t ine  and 5 -b romo-6 -aminon ico t ine  (VII and IX) cons iderab ly  d e c r e a s e d  the 
yields of the cor responding  ni t ro de r iva t ives  (X and XI), apparent ly  because  of a reduction in the bas ic i ty  
of the amino group [14]. 

R" " I 

IV, V, VI I I ,  IX 

IV R=NH2, R'=R"=H 
V R=R"=H, R'=NH2 

VIII R=NH2, R'=H. R'=Br 
IX R=H, R'=NH2, R"=Br 

H2SO 5 R" I 

VI, VII, X, x l  

VI R=NQ, R ' = H  
VII R=R'=H,  R'=NO2 

X R=NO2, R'=H, R'=Br 
XI R=H, R'=NO2, R'=Br 

The s t r u c t u r e s  of the ni t ronicot ines  obtained were  conf i rmed  by spec t roscopy  and also by chemica l  
r eac t ions .  The IR s pec t r a  of compounds (VI, VII, X, and XI) have s t rong bands in the region of the s t r e t c h -  
ing v ibra t ions  of the NO 2 group (1540 and 1360-1380 c m  -t) and lack absorpt ion in the 3100-3400,cm -1 r e -  
gion that  is c h a r a c t e r i s t i c  for the s t re tch ing  v ibra t ions  of an NH 2 group.  In the P1VIR spec t r a  of compounds 
(VI, VII, X, and XI) the re  a re  the mul t ip le t  s ignals  of the protons of an N-methy lpyr ro l id ine  ring, among 
which are  isola ted the s ignals  of four protons  not d i rec t ly  at tached to a ni t rogen a tom (2.1-2.2 ppm) and 
those of an N-methyl  group (3.20-3.30 ppm), while the signal  of the protons  of an NH 2 group is absent .  In 
2-ni t ronicot ine  (VI), for  the fi proton a doublet  of doublets is obse rved  (6 ~-- 7.45 ppm) with J4,5 = 7.5 Hz 
and J5,6 = 4.8 Hz, which coincide with the known values ofthe s p i n -  spin coupling constants  [15]. The ~ and 
fl protons of the pyridine ring appear  in the f o r m  of a mul t ip le t  (5 8.1-8.3 ppm).  In the case  of 6 -n i t ro -  
nicotine (VII), the s ignals  of the fi and Y protons (6 ~ 8.05 ppm) over lap ,  which compl ica tes  the i n t e r p r e t a -  
tion of the s p e c t r u m .  The signal of the ~ proton appears  in the f o r m  of a broadened singlet  with 6 ~ 9.17 
ppm.  S imi la r  posi t ions of the s ignals  of the c~ and Y protons  a re  observed  in the spec t rum of 5 - b r o m o - 2 -  
nitronicotine (X) (6 ~ 8.32 ppm), while in the case  of 5 -b romo-6-n i t ron ico t ine  (XI) two dist inct  doublets 
are  found (6 8.08 and 8.28) with J2,4 : 2.0 Hz. 

We have studied some  reac t ions  of the ni t ronicot ines  with nucleophilic agents .  The action of sodium 
ethoxide on 6-ni t ronicot ine (VII) leads to the r ep l acemen t  of the ni t ro  group and the format ion  of 6-e thoxy-  
nicotine (XII) with a yield of 56~. Together  with the r ep l acemen t  of the ni t ro  group, its pa r t i a l  reduction 
to an amino group is also found. The m o l a r  ra t io  of the (V) to (XII) in the reac t ion  products ,  de te rmined  
by the GLC method,  is 1 : 6. In the reac t ion  of sodium ethoxide with 2-ni t ronicot ine (V1), the amount of r e -  
duct-ion product  i n c r e a s e s  and the amount of 2-ethoxynicotine (XIII) d e c r e a s e s  [molar  ra t io  of (IV) to (XIII) 
of 1 :3 .5 ] .  

y%V  t 
- -  ~l"~-V~ ~"n3 + Iv  VII ~ )d / j  CH 3 ~ v VI 

C2 H50/ ~N"- 
Xl l l  XII 

The r e p l a c e m e n t  of a ni t ro  group by an ethoxy group is a chemica l  conf i rmat ion  of the s t ruc tu re s  of 
the ni t ronicot ines  (VI) and (VII). 

In the b romoni t ron ico t ines  (X) and (XI), the b romine ,  being act ivated by a ni t ro  group, r ead i ly  under -  
goes d i rec t  nucleophilie exchange with the thiophenoxide anion. 

C6HsSNa - C 6 H s S ~  

XIV 

985 



C6HsSNa C 6 t l 5 S ~  
"~1 ~ O2N.,,L~N//j CH 3 

XV 

The PMR s pec t rum  of (XI) contains a mul t ip le t  of the protons  of the pyrro l id ine  ring with the d i s -  
t inguishable s ignals  of four protons  not at tached to the ni t rogen (8 ~ 2.08 ppm) and the three  protons  of the 
N-methyl  group (8 ~ 3.05 ppm), a broadened  s inglet  of the five protons  of the benzene ring (8 7.44 ppm) and 
two doublets and the a and ~ protons  of the pyridine ring (6 8.28 and 8.08 ppm), J2,4 = 2 Hz. 

Some aspec t s  of the biological  act ivi ty of the ni t ro der iva t ives  of nicotine that have been synthes ized 
have been studied.  5 -Bromo-6-n i t ron ico t ine  (XI) and 6-ni tronicotine (VII) pos se s s  weak g e r m i s t a t i c  ac t iv i -  
t ies  with r e s p e c t  to the ma jo r i ty  of the m i c r o o r g a n i s m s  tes ted .  The neurot ropic ,  an t i spasmodic ,  an t i -  
serotonin,  and an t i r e se rp ine  ac t iv i t ies  of the ni t ronicot ines  (VI, VII, X, and XI) have been invest igated.* 
All the compounds studied caused hypothermia  in mice  and in te r fe red  with the coordination of motion in 
the rotat ing rod tes t .  The highest  act ivi ty  was found in 5 -b romo-6-n i t ron ico t ine  (XI). Only this compound 
has an influence on the threshold  of e l ec t r i ca l  pain and the duration of ch lora l  hydrate  sleep; it potent ia tes  
s leep a lmos t  twofold. In addition to this ,  compound (XI) p o s s e s s e s  a pronounced cen t ra l  and pe r iphe ra l  
act ivi ty.  I t  is in te res t ing  to obse rve  that  this substance is the leas t  toxic for  warm-b looded  an imals  (LDs0 = 
600 mg/kgL while the LD~0 values  for  (VII, VI, and X) a r e ,  r e spec t ive ly ,  30, 300, and 500 mg/kg .  

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

The IR s p e c t r a  were  taken on a UR-10 s p e c t r o m e t e r ,  and the PMR s p e c t r a  on a Varian DA-60JL in-  
s t r umen t  (in CC14 with HMDS as in ternal  s tandard) .  GLC was p e r f o r m e d  on a "Tsve t  2-65" ch romatograph  
with a f lame- ion iza t ion  de tec to r  on a column 130 cm long filled with Chromaton  bear ing 5~ of SE-30 s i l i -  
cone e l a s t e m e r  with ni t rogen as the c a r r i e r  gas  at a t e m p e r a t u r e  of 170~ The melt ing points were  d e t e r -  
mined on a "Boetius" m i c r o s c o p e  s tage .  

Nitrat ion of N ' -Benzoyld ihydrometanico t ine  N-Oxide (I). A solution of 15.2 g (0.06 mo le )o f  N-benzoyl -  
d ihydrometanicot ine  [16] in 46 ml  of 30g H202 and 198 ml  of glacia l  acet ic  acid was heated at  68-70 ~ for  
3 h .  The solution was evapora ted  to half  its or iginal  volume in a f i lm evapo ra to r ,  diluted with water ,  and 
evapora ted  comple te ly ,  and the l as t  t r a ce s  of wa te r  were  r emoved  by azeotropic  dist i l lat ion with benzene.  
This gave 12.1 g of (I) in the fo rm of a l igh t -co lored  oil (containing the s ta r t ing  m a t e r i a l  as impuri ty) .  A 
solution of 2.6 g {0.009 mole) of (I) in 9 ml  of concent ra ted  H2SO 4 was ca re fu l ly  poured into a ni t ra t ing 
mix tu re  obtained by  the addition of 5.5 ml  of 60% oleum and 4 ml  of concent ra ted  H2SO 4 to 15 ml  of ni t r ic  
acid (d 1.51). The liquid was heated at 100~ for  1 h and was then cooled and poured onto ice.  The g reen  
solution was diluted twofold with wa te r  and was neut ra l ized  with sodium carbonate  to a weakly acid r e a c -  
t ion.  The yel low-brown prec ip i ta te  was f i l t e red  off and washed with wa te r .  After  r ec rys t a l l i za t ion  f rom 
wa te r  with ac t ivated carbon,  0.94 g (49%) of 3 ,5-dini t robenzoic  acid (III), mp 203.5-206.5~ was obtained.  
Ethyl  e s t e r  mp 90.5-92~ (see [17]). The f i l t r a tes  a f te r  the separa t ion  of (III) were  evapora ted  and the 
res idue  was ex t rac ted  with n i t romethane .  After  the e l iminat ion of the solvent  and r ec rys t a l l i za t ion  of the 
res idue  f r o m  methanol ,  0.14 g (11%) of nicotinic acid N-oxide (ID with mp 256-258~ was obtained [18]. 
Found: C 51.7; H 3.6%. C6HsNO 3. Calculated:  C 51.8; H 3.6%. 

2-Nit ronicot ine  {VD. With i c e - s a l t  cooling and vigorous  s t i r r ing ,  70 ml  of 95% sulfur ic  acid and 
130 ml  of 60% oleum were  added dropwise to 80 ml of 36% H202, the t e m p e r a t u r e  of the f lask  being kept 
below 20~ With s t i r r ing  and at a t e m p e r a t u r e  below 10~ over  15 min a solution of 17.7 g (0.1 mole) of 
2-aminonicot ine  [10] in 60 ml  of 95% sulfur ic  acid was added to the C a r o ' s  acid so obtained, and the m i x -  
t a re  was left  at  r oom t e m p e r a t u r e  for  three  days .  During this t ime,  the color  of the liquid changed f rom a 
faint  brown through da rk  blue to faint  yellow. The reac t ion  mixture  was poured onto ice and neut ra l ized  
with concent ra ted  aqueous ammonia  ( t empera tu re  not above 25~ The alkaline liquid was ex t rac ted  s e v e r -  
al t imes  with e t h e r .  The e x t r a c t  was dr ied with anhydrous Na2SO 4. The res idue af ter  the e l iminat ion of 
the solvent  was dissolved in hexane and the solution was cooled to 0~ The c r y s t a l s  that deposi ted were  
sepa ra t ed  off, giving 10.1 g (59%) of 2-ni t ronicot ine (VD, bp 95-100~ (0.02 mm);  mp 42-43~ Found, ~ :  
C 57.9; H 6.4; N 19.9. CIoHI3N302. Calculated,  %: C 58.0; H 6.3; N 20.3. P i c r a t e ,  mp 208.5-210.5~ (from 
ethanol).  Found,%: C 44.1; H 3.8; N 19.4. Ci0Hi3N302 ' CsH3N307. Calcula ted ,Z:  C 44.0; H 3.7; N 19.3. 

* The study of the pha rmaco log ica l  p r o p e r t i e s  of the compounds was p e r f o r m e d  in the pha rmaco logy  l a b o r a -  
t o ry  of the Novokuznetsk Sc i en t i f i c -Resea rch  Institute of P h a r m a c e u t i c a l  C h e m i s t r y  under  the di rect ion of 
V. M. Kuri lenko.  The authors  cons ider  it thei r  p leasan t  duty to e x p r e s s  the i r  grat i tude to V. M. Kuri lenko.  
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6-Nitronicot ine (VII). At a t e m p e r a t u r e  of 5~ a solution of 25 g (0.1 mole} of 6-aminonicot ine h y d ro -  
chlor ide [10] in 50 ml  of concent ra ted  sulfur ic  acid was added over  10 rain to one mole of C a r o ' s  acid p r e -  
pa r ed  as desc r ibed  above.  The mix tu re  was kept  at room t e m p e r a t u r e  for  nine days .  Then the acid solution 
was poured  onto ice and neu t ra l i zed  with an excess  of aqueous ammonia  (pH 9-10).  The prec ip i ta te  that  de -  
posi ted was s epa ra t ed  off and dr ied .  This gave 7.6 g of a substance with mp 77.5-79~ F r o m  the alkaline 
liquid, e the r  ex t r ac t ed  an additional 7.6 g of m a t e r i a l  with mp 76.5-78.5~ The total  yield of 6-ni t ronicot ine 
(VII) was 70%, mp 78.5-79~ (from hexane) .  Found,Z: C 58.0; I-I 6.3. CIoHI3N302. Calcula ted ,Z:  C 58.0; H 
6.3. P i c r a t e ,  mp  142.5-144.5~ ( f rom ethanol).  Found, %: C 44.5; H 3.8; CloHI3N302 " C6tt3N307. Calcu-  
lated, %: C 44.0; H 3.7. Methiodide: obtained by boil ing (2 h 30 rain) 4.1 g (0.02 mole)  of (VII) with 3 
ml  (0.05 mole) of CH3I in 30 ml  of CII3OH. Yield 72%, mp 205-207~ (from methanol) .  Found,Z: C 38.1; 
H 4.8; N 12.1. CtiH16IN302. Calculated,  %: C 37.8; H 4.6; N 12.0. 

5 -Bromo-2 -n i t ron i co t ine  (X). Over  20 min, a solution of 25.6 g (0.1 mole) of 2 - a m i n o - 5 - b r o m o n i c o -  
tine in 100 ml  of concent ra ted  H2SO 4 was  added to one mole of C a r o ' s  acid at 5~ The t e m p e r a t u r e  of the 
mix tu re  was kept at about 0~ for  6 h (the reac t ion  is highly exothermic) ,  and then it was left  for  five days 
in a wa te r  bath at  room t e m p e r a t u r e .  The brown liquid was poured onto ice, neu t ra l ized  with ammonia ,  and 
ex t r ac t ed  with e the r .  This gave 10 g (35%) of the bromoni t ronicot ine  (X), mp 55-56.5~ ( f rom hexane and 
80% ethanol) .  Found, %: C 42.4; H 4.5; Br  28.4. CIoHI2BrN302. Calcula ted ,Z:  C 42,0; H 4.2; Br  27.9. 
P i c r a t e ,  mp 222.5-223~ ( f rom ethanol) .  Found,Z: C 37.3; H 2.7; Br 15.6, Ci0Ht2BrN302 �9 C6H3N307. Ca l -  
culated,  %: C 37.3; H 2.9; Br  15.5. 

5 -Bromo-6 -n i t ron i co t ine  (XI) was obtained in a s i m i l a r  way to (X). Yield 41%, mp 41.5-43~ Found, 
%: C 42.3; H 4.4; Br 27.8; N 15.0. CIoHi2BrN302. Calculated,~c: C 42.0; H 4.2; Br 27.9; N 14.7. P i c r a t e ,  
mp t 9 5 2 - 1 9 6 2 ~  ( f rom ethanol).  Found,%: C 37.3; H 2.7; Br  15.1. Ct0HI2BrN302 �9 C6H3N307, Calculated,  
%: C 37.3; H 2.9; Br 15.5. 

6-Ethoxynicotine (XII). A hot solution of 4.14 g (0.02 mole) of 6-ni t ronicot ine (VII) in 50 ml  of ethanol 
was added to a hot solution of 0.04 mole  of sodium ethoxide {from 0.92 g of sodium) in 50 ml  of ethanol.  
The darkening liquid was boiled for  6 h. Then the ethanol was driven off, the res idue  was t r ea t ed  with e ther ,  
the solution was f i l t e red ,  and the e ther  was evapora ted  off. This gave 2.3 g (56~c) of 6-ethoxynicotine (XII), 
bp 82-83~ (0.1 mm);  n~ 1.5175. Foundyc: C 69.8; H 8.8; N 13.8. C12HIsN20. Calcula ted ,Z:  C 69.9; H 
8.8; N 13.6. P i c r a t e ,  mp 173-173.5~ (f rom water ) .  Found,q,: C 49.6; H 4.7; N 15.8, Ct2H18N20 �9 C6H3N307. 
Calculated,%: C 49.7; H 4.7; N 16.1. In addition to (XII), 6-aminonicot ine (V) was found in the reac t ion  m i x -  
fa re  by  TLC and GLC.  According to GLC, the reac t ion  mix tu re  contained the (V) and (XII) in a ra t io  of 1 : 6. 

2-Ethoxynicot ine (XIII). A mixture  of 2.07 g (0.01 mole) of 2-ni t ronicot ine (VI) in 50 ml  of ethanol 
and 0.02 mole of sodium ethoxide in 50 ml  of ethanol was boiled for  7 h. By GLC, the reac t ion  mixture  was 
found to contain 2-ethoxynicot ine (XIII) and 2-aminonicot ine  (IV) in a mo la r  ra t io  of 1 : 3.5. The ethanol 
was evapora ted  off, the res idue  was ex t r ac t ed  with e ther ,  the e ther  was dr iven off, the res idue  was t r ea t ed  
with cold hexane,  and the insoluble (IV) was f i l te red  off, mp 122~ (f rom hexane).  Evapora t ion  of the hexane 
f i l t ra te  and two dis t i l la t ions of the res idue  gave 2-ethoxynicot ine (XIII) with bp 72~ (1.5 mm),  n~ 1.5155. 
P i c r a t e ,  mp 135-135.5~ (f rom ethanol) .  Found,%: C 49.8; H 5.0; N 15.7. C12H18N20 �9 C6H3N307. Ca lcu -  
lated,%: C 49.7; H 4,7; N 16.1. 

5 -Phenyl th io-6-n i t ron ico t ine  (X-V). In an a tmosphere  of ni t rogen,  a solution of 2.25 ml  (0.022 mole) 
of thiophenol and, a f t e r  5 min,  a solut ionof5.72 g (0.02 mole) of 5 -b romo-6-n i t ron ico t ine  (XI) in 50 ml  of 
ethanol were  added to a solution of 0.8 g (0.02 mole) of caus t ic  soda in 100 ml  of 96% ethanol,  and the mix -  
ture  was boiled for  2 h and was then evapora ted  to d rynes s .  The res idue  was r e c r y s t a l l i z e d  f rom 80~ 
ethanol with the addition of act ivated carbon,  giving 3,85 g (61%) of 5-phenyl th io-6-ni t ronicot ine  (XV) with 
mp 79-80~ Found,%: C 61.1; H 5.1; N 13.5; S 9.8. Ci6HtTN302S. Calculated,%: C 60.9; H 5.4; N 13.3; 
S 10.2. P i c r a t e ,  mp 195-196~ (from ethanol) .  Foundyc: C 48.1; H 3.9; N 15.2; S 5.8. C16HtTN302S �9 
C6H~N307. Calculated,~c: C 48,5; H 3.7; N 15.4; S 5.9. 

5 -Phenyl th io-2-n i t ron ico t ine  {XIV). In an a tmosphere  of ni trogen,  0.245 ml  (2.4 mmoles )  of th io-  
phenol was added to a solution of 0.08 g (2 mmoles)  of caust ic  soda in 30 ml  of 96% ethanol and, a f te r  the 
mix tu re  had been s t i r r ed ,  a solution of 0,57 g (2 mmoles )  of 5 -b romo-2-n i t ron ico t ine  (X) in 20 ml  of 
ethanol was added. The resul t ing  solution was boiled for  7 h, and then the solvent  was evapora ted  off and 
the res idue  was d i sso lved  in dilute hydrochlor ic  acid.  The acid solution was washed with e ther ,  made 
alkaline,  sa tu ra ted  with po t a s s ium carbona te ,  and ex t r ac t ed  with e the r .  The e x t r a c t  was dr ied with m a g -  
nes ium sulfate ,  and evapora t ion  of the solvent  yielded 0.53 g of compound (XIVinthe f o r m  of a co lored  oil. 
P i c r a t e ,  mp 181.5-182.5~ (f rom ethanol) .  Found,Z: C 48.8; H 3.8; N 15.3; S 5.8. C16H17N302S �9 C6H3N307. 
Calculated,~c: C 48.5; H 3.8; N 15.4; S 5.9. 
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