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The react ion of 2-e thoxycarbonyl-3-oxoquinucl idine  with hydrazine hydrate  and with methyl -  
hydrazine has beenexamined.  It has been shown with the aid of the IR and NMR spec t ra  that 
the products  are  3-hydroxypyrazolo[4,3-b]quinucl idine and its N-methyl  der ivat ive,  togeth- 
e r  with alkylation, cyanoethylation,  and acylation products .  

Among numerous  papers  on the synthesis  of quinucl idines,  most  of which have appeared in the last  
decade,  only one publication deals  with the p repara t ion  of condensed sys tems  based on quinuclidine [1-3]. 
In such sys tems ,  an examination of the effect of the rigid bicycl ic  quinuclidine s t ruc tu re  on the p rope r t i e s  
of the third r ing i s  of considerable  in te res t .  

The presen t  invest igat ion was devoted to the synthesis  of a r ep resen ta t ive  of this c lass  of compounds, 
i .e . ,  a condensed qu inuc l id ine -pyrazo le  sys tem,  which was p repared  by react ion of 2-e thoxycarbonyl -3-  
oxoquinuclidine (I) wi thhydrazine  hydrate.  The f i r s t  stage in this  reac t ion  is  the format ion  of 3-oxoquinu- 
c l id ine-2-carboxyl ic  hydrazide (IIa), whose s t ruc tu re  was establ ished by analysis  and the IR spec t rum 
(recorded in Vaseline oil on a UR-10 spec t romete r ) ,  which showed the p re sence  of a CO group (1670 cm -l) 
and a CONH group (1635 cm-i ) .  On r ec rys t a l l i za t ion  f ro m  water ,  or on heating in xylene or  in vacuo at 
210 ~ C, the hydrazide IIa was readi ly  conver ted  into 3-hydroxypyrazolo[4,3-b]quinucl idine (iIIa). (Since 
this w o r k w a s  completed,  a paper  has appeared descr ibing the prepara t ion  of IIIa [3]. The l a t t e r  can be 
obtained without isolat ing IIa, by react ing the ke toes te r  I with hydrazine hydrate in boiling alcohol or ben-  
zene.  

Compound I r eac t s  s imi la r ly  with methylhydrazine .  In this case  also, the reac t ion  proceeds  via the 
format ion  of the cor responding  hydrazide of 3-oxoquinuel id ine-2-carboxyl ic  acid (IIb), which is  fu r the r  
converted,  by the loss of a molecule  of water  into 1-methyl-3-hydroxypyrazolo[4 ,3-b]quinucl id ine  (Bib). 
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TABLE 1. NMR Spec t ra  of Quinuclidine D e r i v a t i v e s  

0 e~ 

0 L~ 

Name 
I Chemical shift of protons on 
. carbon atoms, 5 ppm 

C = 2  C = 4  C=6,7  C=5,8  

2.43 VIII 3-Quinuelidone 3,27 
Ethyl 3-oxoquinuclidine-2- 2.41 3,98 

carboxylate 

I) 3-Quinuclidone phenyl- 2.65 355 
hydraz, one 

V 1-(•-Cyanoethyl)-3- 3.45 -- 
hydroxypyr azolo[4,3 -b] 

Via 1-Acetyl-3-acetoxypyraz- 4.20 ] 
olo[4o 3 -b]quinuclidine 

VIIa 1-Acetyl-3-hydroxypyraz- 4.23 
olo[4, 3 -b]quinuclidine 

VIIb 1-Benzoyl-3-hydroxypyraz- 4251 -- 
X olo[4, 3-b]quinuclidine 3.19 

Methyl A2-dehydroquinu - 740 
clidine-3-carboxylate 

2,73--3.05 1.83--2.05 
2,60--3.50 1.75 2,0 

2.80--3,05 1.75-- i ,95 

2.80; 3 , 2 0  1.55--2.0 

2.68; 3,16 1,55--1,95 

2.66; 3 ,21  1.55--2.0 

2,80; 3,30 1.65--2.0 

2,55; 2,94 1.32--1.82 

A6s,s 

0.22 
0,25 

0.25 

0.45 

0,40 

OA5 

0,35 

0.50 

Solvent 

CHCI3 
CCI4 

CDCIs 

CHCI~ 

CHCI3, 

CHCls. 

CHCI.~ 

CDCI3 

Compound IIIa i s  spa r ing ly  soluble in  wa te r ,  but i s  soluble in a lka l ies ;  i t  f o r m s  a s i l v e r  sa l t  and 
mono-  and d ihydroch lo r ides ;  and i t  i s  s tab le  on heating with ac ids  and a lka l i s ,  and to the act ion of l i th ium 
a luminum hydr ide .  

The s t r u c t u r e  of IIIa and IIIb i s  d e t e r m i n e d  by the i r  IR s p e c t r a .  In the spec t rum of IIIa and i t s  s i l ve r  

sa l t ,  and of IHb, no bands  c h a r a c t e r i s t i c  of the - -CO--N i , a re  found, as  they a re ,  for  example ,  in p y r a m i -  
done ( 1 - p h e n y l - 2 , 3 - d i m e t h y l - 4 - d i m e t h y l a m i n o - 5 , p y r a z o l o n e )  at 1680 cm - l .  Ins tead,  absorp t ion  occur s  at 
1610-1628 e m - I  which i s  p robab ly  due t o - C  =N. The s p e c t r a  of IIIa and IIIb a lso  show a broad  band at 
1900-2400 e m - l ,  c h a r a c t e r i s t i c  of s t rong  hydrogen bonding. 

React ion of IHa with d imethyl  sulfate  in the p r e s e n c e  of one equivalent  of NaOH gives  a s ingle  me thy l -  
at ion product ,  2 -me thy l -3 -oxopyrazo lo [4 ,3 -b ]qu inuc l id ine  {IV), which shows a typ ica l  ca rbonyl  band in the 
IR s p e c t r u m  at 1692 cm - t .  

Cyanoethyla t ion of IIIa in a lka l ine  solut ion gives  1 - ( f i - eyanoe thy l ) -3 -hydroxypyrazo lo [4 ,3 -b ]qu inu-  
c l id ine  (V), as  shown by the p r e s e n c e  in the IR s p e c t r u m  of a band due to the - C  = N -  group at 1636 em - i ,  
and bands due to the a s s o c i a t e d  hydroxyl  group at 2380-2700 cm -1. The UV s p e c t r a  of IIIa and V have the 
same  absorp t ion  max ima ,  at 227 nm. 

Acylat ion of IIIa with one equivalent  of ace t ic  anhydr ide  or  benzoyl  ch lo r ide  y ie lded  1 ,aee ty l{benzoyl ) -  
3 -hydroxypyrazo lo [4 ,3 -b ]qu inuc l id ine  (VIIa and VIIb). Use of an exces s  of ace t ic  anhydride,  or  of two 
equiva lents  of benzoyl  ch lo r ide ,  g ives  1 -ace ty l (benzoy l ) -3 -ace toxy{benzoy loxy) -pyrazo lo [4 ,3 -b ]qu inuc l id ine  
(Via and VIb), r e s p e c t i v e l y .  The IR s p e c t r a  of the l a t t e r  show absorp t ion  bands  due to the earbonyl  in the 
amide and e s t e r  g roups  (1735 and 1778, and 1700 and 1758 em -1 fo r  Via and VIb, r e spec t ive ly ) .  The mono-  
acyl  d e r i v a t i v e s  VIIa and VIIb show bands c h a r a c t e r i s t i c  of the amide group only (1727 and 1702 era- t ) .  
The hydroxyl  g roups  in ViIa and VIIb a r e  s t rong ly  a s soc ia t ed ,  and appea r  as  wide bands  at 2380-2750 em-1, 
as  i s  a l so  o b s e r v e d  in the compounds III and V, which have a s i m i l a r  s t r uc t u r e .  

4 

6 2 

The s t r u c t u r e s  of V, Via, VIIa, and VIIb a lso  ag ree  well with t he i r  NMR s p e c t r a * .  The signal  due 
to the C-2 pro ton  of the quinuelidine r ing  was  absent  f rom all  of these  s p e c t r a  (for convenience,  only the 
ca rbon  and n i t rogen  a toms  of the quinuclidine r ing  a re  numbered  in the d i s c us s i on  of the NMR spec t ra ) ,  

* The NMR s p e c t r a  were  r e c o r d e d  on a JNM-4H-100 (100 MHz) ins t rument ,  using TMS as in te rna l  
s t andard  (the so lvents  a r e  given in table  1). Owing to the poor  so lubi l i ty  of IIIa, we were  not able to obtain 
suff ic ient ly  concen t ra ted  solut ions  fo r  the de t e rmina t ion  of the spec t rum.  
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indicat ing the p r e s e n c e  of a double bond at this  ca rbon  a tom.  The signals  due to the oz-protons (at C-6 and 
C-7) appear  as two mul t ip le ts ,  with a d is tance  between the i r  c en t e r s  of ~ 0.4-0.5 ppm (see table).  In the 
f l-proton region (at C-5 and C-8), a b road  mult iplet  i s  seen, with a spacing between the outer  peaks  (to 
half height) of ~ 0.4 ppm. Compar i son  of these r e su l t s  with those obtained for  a number  of compounds 
with endocyclic (X) and exocycl ic  (VIII and IX) double bonds in the quinuclidine r ing shows that the double 
bond in V, Via, VIIa, and VIIb occu r s  in the C - 2 - C - 3  posi t ion.  In fact,  in the compounds having exocycl ic  
double bonds (VIII and IX), the d i f fe rences  in the chemica l  shif ts  of both pro tons  at C-5 (C-8), and of both 
pro tons  at C-6 (C-7) a re  smal l  (the pro tons  at C-6 and C-7,  and at C-5 and C-8 a re  equivalent p a i r s  in 
these  compounds,  as a r e su l t  of the exis tence  of a plane of s y m m e t r y  in the molecules . )  

~N/N__NHC6H 5 ~COOC2H~ 

VIII  IX X 

The i r  spec t r a  show only two mul t ip le ts ,  each  having an in tens i ty  of 4 proton units,  cor responding  to the 
e~-protons (multiplet width ~ 0.25 ppm), and the f i -p ro tons  (width of mult iplet  ~ 0.2 ppm).  At the s ame  t ime,  
in X, which has an endocyclic double bond like the pyrazoloquinucl id ines  under  d iscuss ion,  the d i f ference  
in the chemica l  shif ts  of the co r respond ing  protons  is  significantly g r e a t e r ,  pa r t i cu l a r l y  for  the two C-6 
protons ,  where  it amounts  to ~ 0.4-0.5 ppm.  Examinat ion of mo lecu l a r  models  shows that a s im i l a r  dif-  
f e r ence  in the va lues  of the chemica l  shif ts  fo r  quinuclidines with exo-  and endocyclic double bonds may  
be due to d i f fe rences  in the or ienta t ion of the pro tons  re la t ive  to the magne toan iso t rop ic  double bond. 
Compar i son  of these  s ignals  in V, Via, VIIa, VIIb, and IX shows that, for  the f i r s t  four  compounds,  which 
have endoeycl ie  double bonds in the quinuclidine ring, the signal due to the C-4 pro tons  is  shif ted toward 
a lower  field by 0.3-0.4 ppm in c o m p a r i s o n  with the s i m i l a r  signal fo r  IX. In addition to the anisot ropy 
of the magnet ic  field of the double bond (as we have p rev ious ly  found in the i s o m e r i c  3-ethyl idenequinu-  
c l id ines  [4]), the value of the chemica l  shift  of the C-4 pro ton  mus t  also be influenced by the approach of 
any other  a toms  to the C-4 proton,  to a dis tance l e s s  than that of the sum of the van der  Waals  radi i .  In 
1 -subs t i tu ted  3-oxopyrazole[4 ,3-b]quinucl id ines ,  both these  ef fec ts  mus t  opera te  in the s ame  direction,  
r esu l t ing  in the exper imen ta l ly  o b s e r v e d  shift  of the C-4 pro tons  toward a lower  field. 

These  inves t iga t ions  have shown that near ly  all the quinuelidines which we p r e p a r e d  a re  3 -hydroxy-  
py razo le  der iva t ives ,  in ag reemen t  with l i t e r a tu r e  in format ion  on the t a u t o m e r i s m  of subst i tuted 3 -hydroxy-  
p y r a z o l e s  [5]. It appea r s  that the endocyel ie  location of the double bond in the quinuclidine r ing is ene r -  
get ica l ly  m o r e  favored  than the exocycl ic  mult iple  bond which could occur  in o ther  t au tomer ic  enol f o r m s  
of the following type: 

N or 
I OH OH 

Cyanoethylat ion and acylat ion take place  at the 1-posi t ion,  which "sol idi f ies"  the 3 -hydroxypyrazo le  s t r u c -  
tu re  which i s  c h a r a c t e r i s t i c  of an unsubst i tuted t r i cyc le .  Only one of the r eac t ions  examined,  that of IIIa 
with d imethyl  sulfate in the p r e s e n c e  of NaOH, gave a subst i tuted 2 - m e t h y l - 3 - p y r a z o l o n e .  The en t ry  pos i -  
tion of the methyl  group es tabl i shed the s t r u c t u r e  of IV as a 3 -pyrazo lone  r a the r  than a 3 - h y d r o x y p y r a z -  
ole.  If the l a t t e r  s t ruc tu re  had been co r r ec t ,  the energe t ica l ly  l e s s  favored  compound having double bonds 
exocycl ic  to the quinuclidine r ing would have been fo rmed .  

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

3-Oxoquinuc l id ine-2-carboxyl ie  Acid Hydraz ide  (I/a). To 3 g (15o5 mmole)  of 2 -e thoxycarbony l -3 -  
oxoquinuelidine (I) in 12 ml  of ethanol was  added 2 g (62.5 mmole)  of hydrazine hydra te .  The mix ture  was 
kept fo r  3 hr at room t e m p e r a t u r e ,  and the p rec ip i t a t e  which sepa ra ted  was f i l t e red  off and washed with 
alcohol to give 2.65 g (96%) of I Ia  as c o l o r l e s s  c r y s t a l s  (it was  not poss ib le  to de te rmine  the mp, since it 
i s  conver ted  into 3-hydroxypyrazolo[4 ,3-b]quinucl id ine  (III) on heating). Found, %: C 52.12; H 7.07; N 
22.68. Calculated for  CsHI3N302, %: C 52.45; H 7.15; N 22.94. 

3-Hydroxypyrazolo[4 ,3-b]quinuel id ine  (IIIa). A) A 2-g (1.1 mmole)  quantity of 3-oxoquinuel id ine-2-  
ea rboxyl ie  acid hydrazide  (IIa) was  d isso lved  in 25 ml  of boiling wate r .  F r o m  the cooled solution there  
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separa ted  1.3 g (72%) of IIIa as co lo r l ess  c rys ta l s ,  mp 290~ ~ C, insoluble in organic solvents and s p a r -  
ingly soluble in water .  Found, %: C 58.45; H 6.48; N 25.46. Calculated for:  CsHIIN30, % : C 58.17; H 6.71; 
N 25.44. On boiling IIa in xylene for  2 hr, a 98% yield of IIIa was obtained. Heating IIa in vacuo (10-15 ram) 
for  4 hr at 200-210 ~ C gave a 99% yield of IIIa. 

B) A 3-g  (15.3 mmole) quantity of I, 20 ml of hydrazine hydrate, and 100 ml of benzene were boiled 
in an apparatus  fitted with a Dean and Stark at tachment until no more  water  was evolved. The benzene was 
removed  in vacuo, the residue t r i tura ted with ether,  and the c rys ta l s  f i l tered off to give 2.5 g (99%) of 
IIIa, mp 290.5 ~ C. After boiling 3 g (15.3 mmole) of I and 2 g (62.5 mmole) of hydrazine hydrate in 12 ml 
of ethanol for  4 hr, 2.45 g (97.5%) of crys ta l l ine  IIIa separated mp 290.5 ~ C. 

3-Hydroxypyrazolo[4,3-b]quinucl idine Hydroehloride.  The f ree  base IIIa was dissolved with heating 
in 10% HC1. The acid solution, on cooling, deposited the hydrochloride of IIIa, mp 208-210 ~ C (from alco-  
hol). Found, %: C 44.05; H 6.25; C1 16.17; N 18.76; H20 8.76. Calculated for C8HI1N30. HC1. H20 , %: C 
43.74; H 6.42; C1 16.14; N 19.13; H20 8.23. 

3-Hydroxypyrazolo[4,3-b]quinucl idine Dihydrochloride.  A 1-g (6.1 mmole) quantity of Ilia was boiled 
with 10 ml of 17 % HC1. The acid solution was evaporated, the residue t r i tura ted  with acetone, and the 
c rys t a l s  were  f i l tered off to give 1.4 g (97.5%), mp 199-200 ~ C (deeomp., f rom a mixture of methanol and 
ethanol). Found, %: C 39.82; H 5.42; C1 29.65; N 17.70. Calculated for CsHIIN30.2HC1, %: C 40.35; H 5.50; 
C1 29.78; N 17.65. 

Silver Salt of 3-Hydroxypyrazolo[4,3-b]quinuclidine.  To a suspension of 0.5 g (3.02 mmole) of IIIa in 
10 ml of water  was added a solution of 0.17 g (3.02 mmole) of KOH in 10 ml of water .  The resul t ing solu- 
tion was t reated with 0.515 g (3.02 mmole) of s i lver  nitrate, and the si lver  salt was f i l tered off, washed 
with water ,  and dried, mp 238 ~ C (decomp). Found, %: C 33.55; H 4.38; N 13.92; H20 5.44. Calculated for  
CsHIoAgN30.H20 , %: C 33.05; H 4.15; N 14.3; H20 6.2. 

2-Methyl-3-oxopyrazolo[4,3-b]quinuclidine {IV). A 6-g (36.5 mmole) quantity of IIIa was dissolved 
in 40 ml of 25% methanol containing 1.45 g (36.5 mmole) of NaOH, and 4.6 g (36.5 mmole) of dimethyl 
sulfate was added. The mixture was boiled for  16 hr, then cooled and acidified with alcoholic HC1. The 
precipi ta ted hydrochloride of IV was f i l tered off and washed with methanol to give 7.83 g (90%), mp 248- 
250~ (from 50% methanol).  Found, %: C 49.95; H 6.50; C1 16.38; N 19.30. Calculated for  CgHI3N30-tIC1. 
%: C 50.12; tt 6.49; C1 16.42; N 19.48. 

To obtain the free base, a solution of 3 g (13.9 mmole) of IV hydroehloride in 50 ml of alcohol was 
t reated with a solution of 0.56 g (13.9 mmole) of NaOH in 10 ml of alcohol. The NaC1 precipitate was fil- 
tered off, and the alcohol removed in vacuo to give 3 g (83.5%) of IV as co lor less  c rys ta l s ,  insoluble in 
acetone, benzene, and chloroform,  but readily soluble in alcohol and water,  mp 222-224 ~ C (from a mixture 
of alcohol and acetone). Found, %: C 55.15; H 7.43; N 21.31; tt20 9.3. Calculated for  C9tI13N30 "tt20 , %: 
C 54.81; H 7.66; N 21.25; H20 9.13. 

1-Benzoyl-3-hydroxypyrazolo[4,3-b]quinucl idine (VIIb). To a solution of 2 g (12.2 mmole) of IIIa in 
15 ml of water  containing 0.485 g (12.2 mmole) of NaOIt was added at 5-7 ~ C 1.7 g (12.2 mmole) of benzoyl 
chloride.  The mixture  was s t i r red  for 1 hr 30 rain, and the result ing precipi tate  was fi l tered off and 
washed with water  to give 2 g (61.3%) of VIIb as co lor less  c rys ta l s ,  insoluble in water,  ether, and acetone, 
but soluble in aqueous solutions of caustic alkalis and sparingly soluble in te trahydrofuran,  mp 205-207 ~ C 
(from tet rahydrofuran) .  Found, %: C 66.93; H 5.74; N 15.56. Calculated for  C15H15N302, %: C 67.27; H 5.61; 
N 15.62. 

1-Benzoyl-3-benzoyloxypyrazolo[4,3-b]quinucl idine (VIb). A 2-g (12.2 mmole) quantity of IIIa was 
dissolved in 30 ml of water  containing 0.97 g (24.4 mmole) of NaOH, and 3.4 g (24.2 mmole) of benzoyl chlo-  
ride was added at 10-15 ~ C. The react ion mixture was s t i r red  for 4 hr, and the precipitate which sepa- 
rated was f i l tered off and washed with water  to give 3.8 g (84.5%) of VIb as co lor less  c rys ta l s ,  insoluble 
in water  and in aqueous solutions of caust ic  alkalis mp 148-150 ~ C (from acetone). Found, %: C 71.03; H 
5.38. Calculated for  C22I-I19N303, %: C 70.76; H 5.13. 

1-(f l -Cyanoethyl)-3-hydroxypyrazolo[4,3-b]quinuclidine (V). To a solution of 2 g (12.2 mmole) of 
IIIa in 15 ml of ethanol containing 0.49 g (12.2 mmole) of NaOH was added 0.65 g (12.2 mmole) of ac ry lo -  
nitrile,  and the mixture was boiled for  5 hr. The alcohol was removed in vacuo, and the residue was d is-  
solved in 12 ml of 1-N tIC1 and extracted with ch loroform.  On standing, V separated f rom the ch loroform 
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solution as colorless crystals, soluble in alkalis, alcohol, and chloroform, but insoluble in water and ether. 
Yield 1 g (36.8%), mp 222-223.5 ~ C (from alcohol). Found, %: C 60.53; H 6.46; N 25.26. Calculated for 
CiiIIi4N40, %: C 60.53; H 6.47; N 25.67. 

1-Acetyl-3-acetoxypyrazolo[4,3-b]quinuclidine (Via). A 1-g (6.1 mmole) quantity of Ilia in i0 ml of 
acetic anhydride was boiled for 5 hr. The excess acetic anhydride was removed in vacuo, and the residue 
reerystallized from ethyl acetate to give 0.85 g (56%) of Vla as colorless crystals, readily soluble in chlo- 
roform, but insoluble in water, mp 127-128 ~ C. Found, %: C 58.00; H 6.10; N 16.76. Calculated for 
CI2HisN303, %: C 57.82; H 6.07; N 16.86. Hydrochloride. Colorless crystals, soluble in water and alcohol, 
but less soluble in acetone, and insoluble in ether and benzene, mp 214-217 ~ C (from alcohol). Found, %: 
C 50.52; H 5.82; CI 12.03; N 14.50. Calculated for CI2HIsN303.HCI, %: C 50.51; H 5.63; C1 12.45; N 14.72. 

1-Acetyl-3-hydroxypyrazolo[4,3-b]quinuclidine (VIIa). A) A 0.5-g (2 mmole) quantity of Via was 
stirred at room temperature with 2 ml of 1-N NaOH. The pH of the solution, initially 8, fell to 7 after 15 
rain, and to 6 after 1 hr. The precipitate was filtered off and washed with water, alcohol, and ether to give 
0.13 g (31%) of VIIa as colorless crystals, readily soluble in aqueous caustic alkalis, but insoluble in water, 
alcohol, and ether, and sparingly soluble in methanol, mp 212-214 ~ C (from methanol). Found, %: C 57.67; 
H 6.31; N 20.46. Calculated for CIoHI3N302 , %: C 57.96; H 6.32; N 20.28. 

B) To a suspension of 3 g (18.2 mmole) of IIla in 10 ml of pyridine was added 1.85 g (18.2 mmole) of 
acetic anhydride at i00 ~ C. The mixture was heated at this temperature for an additional 7 hr. Unreacted 
Ilia (1 g) was filtered off, and the filtrate evaporated to give 2.52 g (67%) of VIIa, mp 212-214 ~ C (from 
methanol). The compound gave mp depression on mixing with material obtained by method A). 

3-Oxoquinuelidine-2-carboxylie Acid Methylhydrazide (lib). To a solution of 2.44 g (61 mmole) of 
NaOH in 20 ml of alcohol was added with stirring 4.38 g (30.2 mmole) of methylhydrazine sulfate, followed 
by 3 g (15.1 mmole) of I. After 24 hr, the sodium sulfate was filtered off, the filtrate was concentrated to 
half its volume, and the crystals which separated were filtered off to give 1.2 g (44%) of Hb as colorless 
crystals, mp 227-230 ~ C, readily soluble in alcohol and water, but insoluble in ether and acetone. Found, 
%: C 54.94; H 7.90; N 21.53. Calculated for CgHIsN~O2, %: C 54.81; H 7.67; N 21.30. 

1-Methyl-3-hydroxypyrazolo[4,3-b]quinuelidine (IIIb). A) A 0.6 g (3 mmole) of lib was heated in 10 
ml of toluene in a Dean and Stark apparatus for 8 hr. The toluene was distilled off in vacuo, and the resi- 
due was recrystallized from a mixture of alcohol and acetone to give 0.55 g (98%) of IIIb as colorless 
crystals, soluble in alcohol, but insoluble in acetone, mp 224 ~ C (from a mixture of alcohol and acetone). 
Found, %: C 59.97; H 7.40; N 23.2. Calculated for CgHI3N30 , %: C 60.32; H 7.31; N 23.45. Dihydroehloride, 
mp 194-197 ~ C (dec.rap). Found, %: C 43.12; H 6.07; C1 28.21; N 16.52. Calculated for CgHI3N30.2HCI, %: 
C 42.87; H 5.99; CI 28.12; N 16.66. 

B) To a solution of 4.38 g (30.2 mmole) of methylhydrazine sulfate in 20 ml of ethanol was added with 
stirring 2.44 g (61 mmole) of NaOH in 10 ml of ethanol, followed by 3 g (15.1 mmole) of I. The mixture 
was boiled for 5 hr, the sodium sulfate was filtered off, the alcoholic solution was evaporated, and the res- 
idue triturated with ether to give 0.7 g (26%) of product, mp 244 ~ C (from a mixture of alcohol and ace- 
tone). 

i. 

2. 
3. 
4. 

5. 
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