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A mixture  of i somer s  corresponding to closing of the ring at the 3 and 4 posit ions of the 
thiophene ring is fo rmed  during in t ramolecu la r  acylation of 12-(5-methyl-2- thienyl)-  
lauryl  chloride in a homogeneous medium; the react ion proceeds  p r im a r i l y  to favor  the 
format ion of the i s o m e r  with the l a r g e r  ring (80%). A method for  the synthesis  of m a c r o -  
cycl ic  a -a lkylcyc loa lkanones  by reduct ive  desulfur izat ion of the corresponding bicyclic 
ketones,  which contain thiophene r ings ,  was developed. 

We have prev ious ly  examined in t ramolecu la r  acylation as a method for  the synthesis  of compounds 
of var ious  types based on thiophene (see, e.g. ,  [1, 2]). It was of in te res t  to investigate a s imi la r  p roces s  
in a number  of thiophene homologs s ince,  in this case,  a lkyl-subst i tuted cycloketones should be formed,  
and alkyl-subst i tuted cycloaliphatic ketones with a large  number  of links might be obtained by the reduc-  
t i re  desulfur izat ion of them. The l a t t e r  compounds are  in teres t ing because they include muscone (fi- 
methylcyclopentadecanone) - a natural  compound with a most  intense odor of musk. One of the r ep r e s en t a -  
t ives of this c lass ,  3 / - i sopropylcyclo te t radecanone,  was synthesized by us [3] by isopropylat ion of (10)- ~- 
cyclothienone with subsequent reduct ive  desulfur izat ion.  At the present  t ime,  in connection with the de-  
velopment of methods for  obtaining ~-  and f l -methyl thiophenes f rom the corresponding diene hydrocarbons  
and hydrogen sulfide [4, 5], compounds of this type are  becoming complete ly  access ible  for  the real izat ion 
of a s impler  scheme for  obtaining alkylcyclothienones start ing,  e.g. ,  f rom a-methyl th iophene:  

~ o 

CHa/~'~(CH2)nCOC I " CH3~ \S/~(CH2)n 

In i tself ,  the p re sence  of alkyl substi tuents in the 2 and 5 posit ions of the thiophene ring in this case makes 
e lect rophi l ic  attack at the 3 and 4 posi t ions almost  equally probable during in t ramolecu la r  acylation,  and 
the prevai l ing d i rec t ion  of the p r o c e s s  should apparent ly  be de termined only by s te r ic  fac tors .  As an ex-  
ample,  we used 12- (5-methyl -2- th ienyl ) laur ic  acid (I), which was synthesized via a previous ly  developed 
method [6] with small  changes: 

",, 
I 

CH3"~'~CO(CH2) zoCN 

*See Izv. Akad. Nauk SSSR, Ser.  Khim., 2228 (1970) fo r  Communication XI. 
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In view of the fact  that s eve ra l  diff icult ies  (which will be r epor t ed  separate ly)  were  encountered during 
cycl izat ion in the p re sence  of s i l ica  gel ,  we se lec ted  a method involving cycl izat ion in a homogeneous 
medium using excess  a luminum chloride e thera te  [7]. I t  turned out that a mix tu re  of two compounds is 
actual ly  fo rmed  in the c a s e s  invest igated.  F r o m  e l e m e n t a r y  ana lys i s  and de terminat ion  of the molecu la r  
weight by p rec i s ion  ebul l ioscopy,  the product  obtained cor responded  to the s t ruc tu re  of a mac rocyc l i c  
compound but, according to th in - l aye r  chromatography ,  contained two subs tances  with quite different R f  
values ,  which made it poss ib le  to hope that they could be success fu l ly  separa ted  by p r e p a r a t i v e  c h r o m -  
atography.  In fact ,  two i s o m e r i c  ketones were  isola ted by ch romatograph ic  separa t ion  of the cycl izat ion 
product  of the acid chloride of I on a column filled with act ivi ty II  a luminum oxide. We subsequently used 
the i r  p -n i t rophenylhydrazones  to sepa ra t e  these compounds since the l o s se s  during ch romatography  of the 
ketones themse lves  a re  e x t r e m e l y  significant .  One should note he re  that the ketones  obtained f o r m  two 
s e r i e s  of p -n i t rophenylhydrazones ,  apparent ly  the syn and anti configurat ions.  Two spots ,  cor responding  
to mix tu re s  of the red  and yellow i s o m e r s ,  a re  observed  during th in - l aye r  ch roma tog raphy  of the mix tu re  
of p -n i t rophenylhydrazones .  The p a i r s  of p -n i t rophenylhydrazones  isola ted f rom the cor responding  zones 
can be read i ly  separa ted  into individual compounds as a consequence of the significant d i f ference  in the i r  
solubil i t ies  in hexane.  It turned out that the p-n i t rophenylhydrazones  of one of the ketones  a re  labile and 
a re  read i ly  conver ted  f r o m  one modificat ion to the other  (as shown by th in - l aye r  chromatography) .  The 
p-n i t rophenylhydrazones  of the other  ketone a re  stable compounds;  they do not change on repea ted  c h r o m -  
a tography and give a melt ing-point  depress ion  when they are  mixed.  A s i m i l a r  phenomenon was p rev ious ly  
observed  for  the p -n i t rophenylhydrazones  of benzosuberone [8]. Individual ketones were  isola ted f rom 
thei r  p -n i t rophenylhydrazones  by the method in [9]. On the bas i s  of the r e su l t s  obtained, it can be a s sumed  
that two i s o m e r i c  cyelothienones a re  fo rmed  during the cycl izat ion of the acid chloride of I. 

H ~ 

lib 

Compound IIa,  ~ '-methyl[12,oz ,p ]cyc lo th ien- l -one ,  is a c rys ta l l ine  substance ,  while IIb,  c~,-methyl-  
[12,oz,f i ' ]cyclo-thien-1-one,  is an uncrys ta l l i zed  heavy oil. * At tempts  to separa te  these compounds with 
gas- l iquid  ch romatography  were  unsuccessfu l .  The s t ruc tu r e s  that we ass igned to IIa and IIb a re  con-  
f i rmed  by the i r  PMR spec t r a .  

The PMR spec t rum of c rys ta l l ine  i s o m e r  IIa  (Fig. 1) contains a quadruplet  at 6.79 ppm (J = 1.2 Hz), 
which should be ass igned to the proton of the thiophene r ing,  a doublet at 2.35 ppm (J = 1.2 I-Iz) f rom the 
protons  of the CH 3 group,  a t r ip le t  at 3.07 ppm,  a mult iplet  at 2.55 ppm,  and a mul t ip le t  f rom the me thy l -  
ene protons f r o m  0.45-1.88 ppm.  The re la t ive  in tegra l  intensi t ies  a r e ,  r e spec t ive ly ,  1: 3: 2: 2: 18. The 
s p i n - s p i n  coupling constant of 1.2 Hz between the CI-I 3 group and the proton of the thiophene r ing indicates  
that the obse rved  constant is JCH 3_ 4H, i .e . ,  that the r ing is c losed p r e c i s e l y  at the 3 posit ion of the thio-  
phene r ing.  The t r iplet  at 3.07 ppm should be ass igned to the protons  of the CI-I 2 group linked to the e a r b -  
onyl group,  while the mult iplet  at 2.55 ppm should be asc r ibed  to the protons  of the CI-I 2 group linked to the 
double bond, in which the pro tons  a re  apparent ly  nonequivalent.  This  ass ignment  was made on the bas i s  of 
an analysis  of the spec t r a  of e thyl -subs t i tu ted  thiophenes [ 11] inwhiehthe  signal f r o m t h e  protons of the CH~ 
group has a shift of no m o r e  than 2.70 ppm. The s t rong-f ie ld  mult iplet  with an intensi ty  of 18 is ass igned 
to the protons  of the nine CH 2 groups  of the polymethylene chain. 

The spec t rum of liquid i s o m e r  IIb (Fig. 2) contains a broad t r ip le t  at 6.82 ppm, a broad  singlet  at 
2.55 ppm f r o m  the protons  of the CH3 group,  which over lap  with the mult iplet ,  and a s t rong- f ie ld  mult iplet  
with an in tegra l  intensi ty  ra t io  of 1 : 7 : 18, r e spec t ive ly .  The width of the signal f r o m  the C t t  3 protons  in-  
d icates  that they in te rac t  with the proton in the 3 posit ion with JCH 3_ 3H -< 0.6 Hz; however ,  the t r ip le t  

�9 See [10] for  the nomencla ture  of m a c r o c y c l i c  compounds including a thiophene r ing.  This  case  is  not 
comple te ly  encompassed  by the nomenc la tu re  pr inciple  expounded there .  We the re fo re  cons ider  it useful 
to add to it the following: if  a substi tuent  is at tached to a carbon a tom of the thiophene ring which does 
not enter  into the number ing  of the carbon skeleton of the m a c r o c y c l e ,  i ts  posi t ion is  then designated by a 
Greek  l e t t e r  cor responding  to the posi t ion of the thiophene r ing to which it is at tached.  
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Fig. 1. PMR s p e c t r u m  of c~ ' -methyl[12,~, f l ] -  
cyc lo th i en - l -one  (IIa). 
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cyc lo t h i en - l -one  (IIb). 
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s t ruc tu re  of the signal at 6.88 ppm indicates  that there  
is also an al lyl  s p i n - s p i n  coupling constant  for  i n t e r ac -  
tion of the proton in the 3 posit ion of the thiophene ring 
with the pro tons  of the CH 2 group at tached to the 2 pos i -  
tion of the thiophene r ing.  The l i t e r a tu re  data on the 
PMR spec t r a  of a number  of thiophene de r iva t ives  [11, 
12] indicate that the allyl  constants  J2CH3,3H, J3CH3,2H, 
J4CH3,5H, and J5CH3,4 H a re  no l e s s  than 0.9 Hz (0.9-1.25) 
and that the ma jo r i t y  of them a re  g r e a t e r  than 1 Hz. In 
addition, the s p i n - s p i n  coupling constants  through 
three  C -  C bonds,  i .e . ,  J2CH3,4H, J3CH3,5H, J4CH 3,2H, 
and J5CH~,3H, a re  no m o r e  than 0.5 Hz (0.2-0.5 Hz). 
Thus,  f r o m  an analys is  of the l i t e r a tu re  data and the 
spec t r a  of the inves t igated i s o m e r s  one can conclude 
that the c rys ta l l ine  i s o m e r  has  the I Ia  s t ruc tu re  and the 
liquid i s o m e r  has  the IIb s t ruc tu re .  A pecu l ia r i ty  of the 
PMR spec t r a  of i s o m e r s  I Ia  and IIb is the substant ia l  
d i f ference  in the chemical  shifts  of the protons  of the 
methylene groups  at the ends of the polymethylene chain 
in both i s o m e r s .  This  is e spec ia l ly  t rue  for  the signal 
(triplet) f r o m  the protons  of the CH 2 group adjacent  to 
the carbonyl  group:  in the spec t rum of i s o m e r  lib this  
signal is  shifted by 0.5 ppm to s t ronge r  field as c o m -  
pa red  with i s o m e r  IIa.  AS a resu l t ,  the s ignals  f r o m  the 
protons  of the indicated CH 2 groups and the signal f r o m  

the pro tons  of the CH 3 group a re  supe r imposed  in the spec t rum of i s o m e r  IIb. This  change in chemical  
shifts  is  p robab ly  assoc ia ted  with a different  or ienta t ion of the carbonyl  group in the i s o m e r s .  

The r e s u l t s  obtained were  used for  the quanti tat ive ana lys i s  of a mix ture  of i s o m e r s  I Ia  and IIb. The 
analys is  was based  on a de te rmina t ion  of the a r e a s  of the proton s ignals  of the thiophene r ing,  which differ  
by 0.09 ppm.  It  was  found that  the mix tu re  contains about 20% of ketone IIa,  which has  a s m a l l e r  r ing. 

Additional conf i rmat ion  of the s t ruc tu re  of ketones IIa and IIb was obtained during an invest igat ion of 
the i r  desulfur izat ion.  Reduct ive desul fur iza t ion  of ketones Ha and IIb p roceeds  without compl ica t ions  under  
the conditions p rev ious ly  used by us and leads  to the fo rmat ion  of ~ -p ropy lcyc lo te t r adecanone  ( f rom IIa) 
(which has  the odor  of musk) ,  and ~-e thy lcyc lopentadecanone  ( f rom IIb). The s t ruc tu re  of the ~ - p r o p y l -  
te t radecanone  obtained by desul fur iza t ion  of ketone IIa was  proved by the synthes is  of this compound by an 
independent route - d i rec t  alkylat ion of cyclo te t radecanone  with propyl  iodide in the p r e s e n c e  of sodium 
amide [13]. 

C3H7\ 
N~/. "cfi-"c ~/~ c~"TI cH~-~'r176 

C2H5~ 
ub N i / .  c~ ' c  ~~ 

((c.2~!~ 

This p r epa ra t i on  did not d e p r e s s  the mel t ing  point of a sample  obtained by desulfur izat ion of ketone IIa.  
The i r  s e m i c a r b a z o n e s  were  als0 ident ical .  The PMR spec t rum of the synthesized ~ - p r o p y l c y e l o t e t r a d e c -  
anone conf i rms  the absence  of an oxygen-a lkyla ted  product .  

EXPERIME NTAL 

The PMR spectra were obtained with Varian PC-60 and DA-60 spectrometers with an operating fre- 

quency of 60 MHz. Hexamethyldisiloxane was used as the internal standard. The preparations were dis- 

solved in CCI4, and the solutions were degassed in vaeuo. Gas-liquid chromatography was carried out with 
an LKhM-7A chromatograph. 
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r Chloride. A mixture of 10 g (0.038 mole) of r acid and 13 1111 
[21.5 g (0.18 mole)] of SOC12 was s t i r red  for 1.5 h at room tempera ture  and then refluxed for 1 h. Dist i l la-  
tion in vacuo yielded 8.1 g (76%) of acid chloride with bp 116 ~ (0.27 ram). Found %: C 47.1; H 7.1. 
CllH20BrC102. Calculated %: C 46.6; H 7.1. The methyl es te r  had bp 106 ~ (0.04 mm) and n~ 1.4650. 
Found %: C 51.8; H 8.2; Br 28.3. Ct2H23BrO 2. Calculated %: C 51.6; H 8.3; Br  28.6. 

5-Methyl-2-thienyl  10-Bromodecyl  Ketone. Stannic chloride [59.5 g (0.228 mole)] was added drop-  
wise at 5 ~ to a solution of 22.4 g (0.228 mole) of 2-methylthiophene and 64.7 g (0.228 mole) of w-b romo-  
decanoyl chloride in 220 ml of absolute benzene, after  which the mixture was s t i r red  for 1 h at room tem-  
pera ture .  The react ion mixture was then treated at 10 ~ with 7% hydrochlor ic  acid. The benzene layer  was 
washed with water  and NaHCO~ solution, the solvent was removed,  and the residue was rec rys ta l l i zed  f rom 
hexane to give 67.7 g (86~) of ketone with nap 60-61 ~ Found %: C 56.0; H 7.3; S 9.3; Br 23.3. C16H25BrOS. 
Calculated %: C 55.6; H 7.3; S 9.3; Br 23.1. 

5-Methyl-2-thienyl  10-Cyanodecyl Ketone. Potass ium cyanide [16.5 g (0.24 mole)] (based on 100% 
purity) was added to a mixture of 55 g (0.16 mole) of 5-methyl-2- th ienyl  10-bromodecyl  ketone and 2.75 g 
of KI in 600 ml of 90% alcohol and the mixture was refluxed for  6 h, after  which another 8.3 g (0.13 mole) 
of KCN was added, and the mixture was refluxed for another  14 h. The solvent was almost  completely r e -  
moved, and the residue was extracted with 200 ml of benzene and 200 m] of water .  The benzene solution 
was washed with water ,  dried with MgSO4, and the solvent was removed.  After recrys ta l l iza t ion  f rom al-  
cohol, 32.5 g (70%) of nitri le with mp 70.5-72 ~ was obtained. Found %: C 70.1; H 8.5; S 11.0; N 4.5. 
C17H25NOS. Calculated %: C 70.1; H 8.6; S 11.0; N 4.8. 

The yield was somewhat poore r  when the react ion was ca r r i ed  out in methanol; in 80% methyl cel lo-  
solve the yield of nitrfle fell sharply,  and a considerable amount (up to 40%) of 5-methyl-2- th ienyl  10- 
hydroxydecyl ketone with mp 56-57 ~ (from benzene-hexane)  was formed.  Found %: C 68.0; H 9.3; S 11.1. 
C16H2602S. Calculated %: C 68.0; H 9.2; S 11.3. 

12-(5-Methyl-2-thienyl) lauric  Acid. Powdered KOH [31 g (0.55 mole)] was added to a solution of 
45 g (0.15 mole) of 5-methyl-2- th ienyl  10-cyanodecyl ketone and 30 m] (0.60 mole) of hydrazine hydrate  in 
275 ml of diethylene glycol,  and the result ing mixture was heated for 3 h at 136 ~ Some of the water  and 
excess  hydrazine hydrate were distilled off up to a mass  tempera ture  of 215 ~ and the mixture was heated 
at this t empera ture  for 5 h. The mixture was cooled, diluted with 2 volumes of water ,  acidified, and ex-  
t rac ted  with ether;  the extract  was washed with water ,  dried over  MgSO4, and evaporated. The residue was 
rec rys ta l l i zed  f rom aqueous acetone to give 35 g (76%) of acid with nap 69-71 ~ Found %: C 69.0; H 9.3; 
S 11.0. C17H2802S. Calculated %: C 68.8; H 9.5; S 10.8. The ethyl e s t e r  had bp 182-183 ~ (0.27 ram) and 
n~ 1.4882. Found %: C 70.3; H 9.7; S 9.7. C19H3202S. Calculated ~c: C 70.3; H 9.9; S 9.9. The anilide had 
mp 91-93 ~ Found %: N 3.8. C23H33NOS. Calculated ~:  N 3.8. 

Cyclization of 12-(5-Methyl-2- thienyl) laur ic  Acid. A solution of 5 g (0.017 mole) of 12- (5-methyl -2-  
thienyl)dodecanoic acid in 25 ml of absolute ether was t rea ted  with excess  (5 ml) thionyl chloride.  After 
s t i r r ing for  1 h at room tempera ture  and refluxing for another 1 h, the solvent and excess  thionyl chloride 
were distilled off without access  to air  mois ture .  The residue was dissolved in 40 ml of anhydrous chloro-  
fo rm and added by means of an injector-dosing apparatus at 3.5 m l / h  through a high-dilution nozzle [10] to 
a s t i r red ,  vigorously boiling mixture of 90 g of aluminum chloride etherate and 520 ml of anhydrous chloro-  
form. Addition was complete in 13 h, after  which the mixture was refluxed for another 2 h, cooled to below 
15 ~ and 300 ml of dilute (1 : 10) hydrochlor ic  acid was gradual ly added to it. The chloroform solution was 
washed with water ,  evaporated,  and the residue was t reated with hexane to remove high-molecular-weight  
products.  The hexane solution was t reated with 25 ml of a saturated Ba(OH) 2 solution to remove acidic 
substances,  and the hexane was evaporated. The residue was t reated with alcohol (three 25-ml aliquots), 
and the insoluble compounds were removed.  The solution was evaporated,  and the product obtained was 
sublimed under high vacuum (10-3-10 -5 mm) at a bath tempera ture  of 60-80 ~ to give 55% of a mixture of 
ketones IIa and IIb containing 18-23% of IIa (PMR data). This mixture (2.72 g) was separated by ch rom-  
atography on 112 g of activity II aluminum oxide (column height 20 cm, eluent 4% ether  in hexane) ; 0.2 g of 
IIa, 0.32 g of a mixture of IIa and IIb, and 0.86 g of IIb were obtained; the losses  f rom i r revers ib le  adsorp-  
tion were 50%. Thin- layer  chromatography (TLC) on A1203 (activity III, benzene eluent) showed Rf  0.64 
for IIa and Rf  0.52 for  IIb. Treatment  of the mixture of IIa and IIb with p-ni t rophenylhydrazine in alcohol 
converted it to a mixture of p-ni t rophenylhydrazones,  which was subjected to chromatographic  separat ion 
on activity II A1203 (benzene eluent). The eluent fract ions,  which contained the i somer ic  p-ni t rophenyl-  
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hydrazones  of I Ia  and IIb of yel low and red  color ,  were  evapora ted  separa te ly .  The res idues  were  t rea ted  
with hexane.  The hexane- insoluble  p-n i t rophenylhydrazone  of lib was r e c r y s t a l l i z e d  f r o m  alcohol.  The 
hexane solutions containing the p-n i t rophenylhydrazone  of IIa,  somewhat  contaminated with the p - n i t r o -  
phenylhydrazone of rib, were  t r ea ted  r epea ted ly  with hexane.  The p-n i t rophenylhydrazone  of lib (yellow 
i somer)  had mp 178-179 ~ and Rf  0.47 (TLC on act ivi ty  III A1203, benzene eluent). Found ~c: C 66.4; H 7.4; 
S 8.2; 1~ 10.0. C23H3iN302S. Calculated ~:  C 66.8; H 7.6; S 7.7; N 10.2. The red  i s o m e r  had mp 176-178.5 ~ 
and Rf  0.20 (TLC). Found %: C 66.3; H 7.5; S 7.8; N 10.4. 

The p-n i t rophenylhydrazone  of I Ia  was  an uncrys ta l l i zab le ,  v i t r eous  m a s s  with a softening point of 
50-70 ~ and consis ted  of two i s o m e r s  which in te rconver t  during ch roma tog raphy  on A1203. Found %: C 
66.7; H 7.6; S 7.3. C23H31N302S. Calculated %: C 66.8; H 7.6; S 7.7. Compound IIb was isolated f r o m  the 
p -n i t ropheny lhydrazones  by the method desc r ibed  in [9]. Copper  carbonate  (10 g) was added gradual ly  to 
4 g of the p-n i t rophenylhydrazone  in 20 ml  of 80% fo rmic  acid,  another  80 ml of fo rmic  acid was added, 
and the mix ture  was ref luxed for  4 h. Af te r  cooling, the mix ture  was f i l te red  and the res idue  was washed 
with alcohol and benzene.  The f i l t ra te  was evapora ted  in vacuo,  and the res idue  was dissolved in hexane.  
The solution was  washed with a N a H C Q  solution, dilute (1 : 10) hydrochlor ic  acid, and wate r .  The solution 
was dr ied ove r  MgSO4, evapora ted ,  and pas sed  through a column with a fivefold quantity of A1203. The 
product  was  subl imed at 10-3-10 -5 ram and a bath t e m p e r a t u r e  of 60-80 ~ The yield of pure  IIb was a lmos t  
quanti tat ive.  Ketone IIb was a v i scous  liquid with n~  1.5468. Found ~:  C 73.6; H 9.2; S 11.1. C17H26OS. 
Calculated %: C 73.3; H 9.4; S 11.5. Mol. wt. (ebull ioscopic,  in benzene) : found 283.9; calculated 282.4. 

Compound Ha was  s i m i l a r l y  isola ted and was  then addit ionally purif ied by ch roma tog raphy  on A1203. 
Ketone I Ia  had mp 48 ~ Found %: C 73.2; H 9.4; S 11.2. C17H2~OS. Calculated %: C 73.3; H 9.4; S 11.5. 
Mol. wt. (ebull ioscopic,  in benzene):  found 278.0; calcula ted 282.4. 

~ -P ropy l cy c l o t e t r adecanone .  Compound lia (0.37 g) was ref luxed in 25 ml of alcohol and 7 ml of 
acetone with 12 g of Raney nickel  until the mix ture  gave a negat ive tes t  for  sulfur  (31 h). The nickel was 
f i l te red  and thoroughly washed with alcohol,  and the washes  were  combined with the f i l t ra te  and evapora ted  
to give c~-propylcyclote t radecanone with mp 29-32 ~ Found ~ :  C 81.1; H 12.7. C17H320. Calculated %: C 
80.8; H 12.8. The s em i ca rbazone  had mp 176-177 ~ (from alcohol).  Mixed samples  of the ketones  and their  
s e m i c a r b a z o n e s  with s amples  obtained by independent paths (see below) did not give melt ing-point  d e p r e s -  
s ions.  

~-Ethylcyc lopentadecanone .  This  was obtained by reduct ive  desulfur izat ion of IIb in the s ame  way 
as was  used to obtain ~ -p ropy lcyc lo te t r adecanone ;  subl imat ion at 60- 80 ~ and 10 -3-10 -~ m m  gave a viscous  l i -  
quid with n~ 1.4784 and d~ U 0.9165. Found %: C 80.9; H 12.7; MR D 78.03. C17H320. Calculated %: C 80.8; 
H 12.8; MRD 78.52. The s em i ca rbazone  had mp 135-140 ~ ( f rom alcohol).  Found %: C 69.9; H 11.2. 
C18H35N30. Calculated %: C 70.00; H 11.4. 

Alkylation of Cyclo te t radecanone .  Sodium [0.33 g (0.0122 g-a tom)]  was dissolved in anhydrous liquid 
ammonia  in the p r e s e n c e  of ca ta ly t ic  amounts  of Fe(NO3)3; 2 g (0.0095 mole) of cyclo te t radecanone and 30 
ml  of absolute e ther  we re  added to the resu l t ing  mix tu re .  The mix tu re  was ref luxed for  3 h, 16 g of n-C3HTI 
was added, and the mix tu re  was  ref luxed for  8 h. The e ther  was  r emoved ,  and the mix tu re  was ref luxed 
for  another  18 h (mass  t e m p e r a t u r e  100 ~ and diluted with wa te r .  After  the usual t r ea tmen t  and hydro lys i s  
in 10 ml  of dioxane and 15 ml  of 2% H2SO4, 1.05 g (44%) of ~ -p ropy lcyc lo te t r adecanone  with mp 30.5-31.5 ~ 
( f rom hexane) was  obtained. Found %: C 80.8; H 12.8. C17H32 O. Calculated %: C 80.8; H 12.8. The s e m i -  
ca rbazone  had mp 174-175 ~ Found %: C 69.9; H 11.5. C18H32N30. Calculated ~c: C 69.9; H 11.4. 
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