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Study of the structures of the macrohdm anttbtot~cs :r.ethymycm, ncomcthynQcm, narbomycm, and carbo- 
m y c i n  has shown that in alt these substances the macroc}che Iactone ring is bmlt from unsaturated keto aczds of the 
t}pc R-CIt=CtlCO-[X]-COOtl (1) (see the review [112. L~ tkts connectaon tt is interesting that e~cn sHnple acids of 
fl]c type C}tz=CHCO[Ctt~nCOOtl arc active antimicroh.al compomxds notable for dleir low toxicity, and that their 
methyl esters Dave antitumor act,~ lty [2, 3], It is kr.ewn a!so that the anubmtic capllhn CltaC~=C-C~=CCOC6H 5 [4] 
and so,'ne other acet ) lemc ketoncs [5] have a powerful m~.tifmugal action, but the possibtlmcs of using these sub- 
r~a~ces are limited by their high toMcity. It was therefore of interest to synthesize acctylemc analogs of acids of 
t)~e (I) and stud) their anummrobm spectra A n:ctY.c~2 is described m the htcrature for the synthes,s of acetylemc 
keto asters by the acuon of sLlver acctyhdcs on the acid cMorides of the monoesters of adtp,c and subenc acids [6] 

RC~CA,.., + CICO(CI l.~nCOOEt --, ItC=_CCO(C) |.OnCOOE t 
(n = 4 , s ) ,  

However, t~h~s method gives good results only ~Ith denvz~ves of the higher dmarboxyhc acids (n -~ 4). Hence, for 
the preparation of acetylcam kcto acids of the type (H) for n = 2 and 3 we developed a new mcmod of synthesis 
based on the condensanon of acetyhdes ~tth c ) chc  d:ca:box)hc amhydrides. Attempts to carry out th~s condensatmn 
w i g  chloromagnezt ,m and bromomagnestum denvatt~c.~ of acetylenes were not successful, but it was camed out m 
satisfactory )'told with the hthtum acetyhde in tetrahyd.~furan. 

RC--_--CI.i + CO (Ct|t)fiO - -  IIC----CCO (Ct l:)aCOOt! CH~,N_~, 

l O- ' (!I) 

--* RC~CC( ){Cll.:)nO )O),tP ~ IICtf~CI I.,CO(CH:),)COOMe 
1111) (IV) 

A side process that lowers the yield of die k~.to acids ill) is their further reaction with the hthium acetyh(te. To sup- 
press this side reaction we camcd out the conden.:,attoa by adding the acetyhde to the ~olution of the anh~,dridc at 
between -5 ~ and -30 ' .  The optimum temperature var~.ed from one case to another, depending on the structures of the 
reactants. The exact observance of the temperature sckedule is of decisive importance because a departure of even 
a few degrees from the optimum temperature leads to a s reduction in the yield of acetylemc keto acids. In this 
way, starting wiu~ 1-he.,yne, rrans-a-mcthyl-4-bexcn-1-):a~ [7], and 3-(tetrah)dropyranyloxy)-i-butyne, '~'e synthc- 
~zed the acet)lenic kcto acids l~stcd in the table. 

~" the condensation of the h thmm dcrwattvc of  the en)me hydrocarbon (V) with meso -2,4-d~methylglutane an- 
h)dztde ~,e s)~thcs,zed trans-2,4 m~so-7,8-trnnethyl-5-,~o-u-undccen-G-),nom (Vl), the methyl este~ of which, on 

Acetylcnic Kcto Amds R~CCOtCHz~.~COOH 

Acid R 

4-oxo-5-dcc)  aoic 
5-oxo-G-tmdec)~om 
t~ans- ' /-methyl-t-oxo-8-decen-g-;c=o:e 
trar~-8-mcth) 1-5-o~o-9- undeccn -C- 
8 =hydroxy-5-oxo-6 -nonynoic (,-)roic 

n-C4H~ 
CH3CIt=C|tCH(CHa) 
CH3CtI=CIICtI(CH a) 

CHaOkOH) 

V 
2 
3 
2 
3 
3 

,eld (%)" 

76 

72 
63 
62 
61 

;Based on the acetylemc dem stir,:. 
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oxidation with pcrox)benzoic acid, gave ~ ace t ) i emc  epoxy ester (VII). The hydrauon of  t,h:s compo~.md led to 
the aeetylenic dih) droxy ester tVIII), w~Ach on h) drogesatien gave me ,thyl dT.-e_o-9,10-d~hydmxy-2,~ me.so), 8-  
t r imethyl- f -oxoundecanoatc  (IX). 

e l l s  CH~N, / .N~CHs CH~ 
' 

CH~CH ----- CH HC ----- CLi + -+ CH~CH = CHCHC ~. 
(v) (v[) 

CH~ CHz CH~ Cffa CIts 
I I t.cH,x, - -  CHIHCC ! I ~,o* 

_ CCOCH CHtCH CO2[I + CHtCH ~ r - - - -  
2.C.H,CO.~ ~ (VIIi  

CII:I CH3 CH3 CII~ C|[~ Ctt~ 
I I I H,'Pt I I I 

CII:~ Cd, -- CII CHC -- CCOCIICtt:tCHCO: Xle -- CII,r -- CIICI[ CIIzCII~COCIICII.,CIIC~:~, XI~, 
IIO I ~ ~ = .i 4 ~ , l I O I 
OH OH (VIIP, OH II (IX) 

The aeetylcme dthydroxy ester (VIII) forms a su'ucr~al model of the C_~-C~ ~cuon of the neometh)~nohdc mole- 
cule (X), the aglvcon of the r, acrohdm anubtotic neomcthymycm [8] 

CHs CH~ Ctl3 CH~ 
I I I + 

ClinCH -- CIICIICII = CIICOCHCII~CIICII -- +:IICO 

o .  1 
0 _ _ i  

For neo ine~ymy~m it has been proved S a t  the 4-  and 6 -meth ) l  groups have an t~L.-or:entation [8]. ttence, the con- 
figuration of the C z and C 4 atoms in the dth)drox) keto ester (VIII) corresponds to the relatL~e configuration of 
these a s ~ a m , ' ~ m  centers m the natural ant lbione,  t~ the h;,drogenat~on of  the meth}l esters of ~ e  acct1,1emc keto 
acids s~thc~ ~.ed we obtained the correstxmdmg ~tuxated kern ~tcrs ,  and b3 the partial l~.)drogena~o~ of  methyl 4-  
oxo-5ounde..ynoate (l lh R = n - C 4 ! ~  n = 3) in presence of  landlar's catai}st ~'e s)~thes~zed the correspo'~dmg ethyl- 
eJlic compound C41L#CH=CHCO(CII~)2COOX.~e (Xl). 

The presence of an a.~-unsam~atcd ketone grouping m the accty!emc kcto acids s),nthcsized ~as conflrmcd by 

the ultraviolet spectra. The Infrared spectra of their mcthyl csters contain bands for the mplc bond and the two ear- 
bonyls (cstcr and kctomc). The strucrd~cs of the acct)lenlc dthydroxy kc~ ester (VHI) ,'.nd the cn)~ic acid (VI) wcrc 

proved by thc formauon of acctaldchyde m the oxidation of the d~hydro• ke~o cstcr (VIII) ~,~th pcrlodlc acid. When 
account is takcn of  the resemblance of  the ultraviolet and infrared spectra o f  all the enymc keto esters ,ha~ we s)n- 
thesized and also of  the fact that they were prepared under almost mdcnttcal  cor.dtttons, these results can bc regarded 
also as confirmation of  the structure of the enymc keto acids Ill; R = CHsCtl :- CHCIIr n = 2, 3J. 

Study of  the anttmterobtc spectrum" of  the compounds that we s)n~estzed showed that the merk) l  eslcrs of  the 
acetylenic keto acids (Ill, R = n-C4H s. n = 2. 3; Ill, R = Ctt~Ctl = CIICtltCH:3, n = 2 . 3 )  scarcely affect the growth 
of bacteria, but are active anttfungal substances m vitro the)' suppress patkogcntc dcrmatophytes Mtcrosporon q ailo- 
sum and Achorion schonlemi at a concentration of  1-2 ),/ml and Trtchoph)'ton___~.~psemn at a concentration of 6 }~/ml. 
The high antifungal activity of  the unsaturated kcto ester (lIl, R = n-C4ILj, n -- 3} depends on the presence of a con- 
jugated acc ty lemc ketone grouping in its molecule, for its ethylcnic analog ~X~) ts much less active, and the corre- 
sponding saturated keto ester does not suppress the growth of  these kind, of  f.~,gi at all. The antiftmgal action of 
ace ty lemc kcto esters (ill) disappears on tntroduct,on of h)droxy groups into d~cir molecules. Thus, the methyl esters 
of  the ace ty lcmc hydroxy acids [VIII) and till. R = CtlsCtt(OH), n = 3) have .*,carcely any antifungal actzoi~, flow 
ever, the latter colnpotmd has appreciable amebtctdal  activi ty and supprcss~ Lhc grohth of  ~ ~  b . a ~ ) ~  at 
a concentration of  ?-8  y/ml*.  In view of data on the antttumor activity of  keto esters of  the type Ct~=CilCOtCItz) n- 

"dTl~ant imicrobm spectrum of the acetylenic keto acids and their esters was investigated by I. D. Ryabova (Biolog- 
ical  Testing kxboratory, htstit'atc for the Chemistry of  Natural Products, Academy of  Sciences, USSR, D,rector, G. L. 
Zhdanov). The details of  this investigation will be ptrbhshed m a separate oaper. 
*The  data were obtained by N. A. Novitska)a (Chcmotl'mrapy LaboratoGr Ordzhomkadze AH-Umon PI-.armaccutical 
Chemistry Research Institute. Director. G. N. Pcrzhin). 
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COOR [2, 3], i t  ~'as o f  interest  to stud) ~,e z m ~ - . o -  ac:~vity of the ace ty lemc keto es te~  -ka.: , .e ~ d  ?:epa~zd. 2~ 
tests on two strains of  transplanted deme ~.u'-a..o.-s o f  mice  ( s a ~oma  3 ' / and  Crocker sarco~_~ S-ZS. ~ ~ e  acetyle.~5c 
keto esters (lII; R = n-C;Hs, n = 2, 3) ,~ere f OuTA to be devoid of  cancerol)zic  ac t iv i ty  o2 ~ . z . 2  ~ ~ject iov,  in ~ e  
greatest  endurable doses- .  In w, traveno,~ in iec t ion  tP~z ace t ) ' l emc keto esters tIIL R = n-C.~F, ~ = $ 3) we,re fo:_Tad 
to be of  low tox ic i ty  to mice  (LD~ 230 and 300 mg2<g, respectively),  and the h)droxy ketc ~ ~'_~; .~ = CH~CH~OIt), 
n = 3] was nonto.'dc for an inject ion of  1 g2<g. 

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

Ultraviolet  spectra ~ere  determined m a lcohol  ~iLh an SF-4 spectrophotometer;  ir.~.._-~ ~ c z m  were de te r -  
mined m minera l  o i l  with an IKS-I-I spectrogmph'~. Melt ing points (uncorrected) ~,erc dete.---___:~ ~n capiPar~cs.  
Th in - l aye r  chromatography on si l ica geI  ~,'as carr ied out by ~ e  procedure described m [~]. For Tz:~er chromatograph)  
we used "Leningrad b- paper.  For deve lopmcm ~,'e used a I-7~ solutton of potassium perr'.'.a'_i-~-.z~zz m 1 N sulfurtc ac id .  

4-Oxo-5-dcc~no~c Acid (II, R :- n -C; t !v  n = 2 ) . . A n  e ~ e r e a l  soluuon of 1-he• L ~ p a r e d  fronz 2.44 
g of  hthium, 23.1 g of bromobenzene,  and 10.1 g of  1-he\)~ae m 12.0 ml of ether) was added ..~:T~iae ~-ith st trnng 
and cooling with ice and salt to a solution of 14.$ g of succmic anhydride Ln 180 ml of  dr) t~ .~ .X~-ofaran .  The a d -  
di t ion of the l - h e x ) n ) l h t h m m  was carried out a t  such a rate that  the temperature of the rea~c~n  . . ~ t u r e  dLd not ex -  
ceed  10"; this reqmred about two hours. The mixture ~as surfed Farther for one hour at  1,3~ r ~ i  creemight, and 
boi led for three hours. It ~ as cooled wlt,h ice,  40 ml  of  moist ether and then 40 ml of ~, atc r '~e:= aJoed ,  and the m~x- 
rare was ac id i f ied  ~ l th  5% sulfuric ac id .  The upper h k e r  was separated, and the lower l ~ e :  ~---~ r, ar.zrated '~'tt~z a ~ -  
monium sulfate and ext rac ted  ~,,~th ethe~ tfour poruons of 50 ml) .  The combined ether-tetz25:.~.zoF~an e.xt~act ~a~ 
careful ly  washed w~th four 75-ml  pontor, s of  ~ p o t a ~ m m  h)droxtde solution. The a lka hne  eazzz~  was actdtf ied -~o 
pH 1 with sulfuric actd  and extracted ~,lth ether,  the ether extract  was dried w~th mabmes~.:_~_ s.z2~.e. Ether wax 
vacuum-d~st~lled off, benzene was added to the residue t20.7 g), and the ~ucc~me acid cr)~z.~2~ ~.-eczpi~ted were f i l-  
tered off (0.55 g, m.p.  180~ The da rk - ) e l l ow filtrate ~,as deco lonzed  by passage through 22 ~ ~f  neutral  a c t t v a ~ d  
charcoal  and ~acuum-evapora ted .  Part of  the ac id ic  substance obtained ~8.2 g) was d r~o l ; e~  ~ ;~  ~ of  benzene 
and ehromatographed on a column (34 x 9~0 ram) fi l led wtth 300 g of si l ica gel. Elutio~. ~ t~k 23~ m l  of  benzene gave 
a mixture of unidentif ied substances. B) elut~on ~fl~ 300 ml  of a 6 1 mtxture of benzene ~ =-~her we :solated 5.4 
of  4-or .o-f i -decynoic  acid  as a hght- )e l lo~,  o~I. homogeneouz according to paper e h r o m a r o ~ )  (Rf 0.83 m eklo :o-  
form saturated with ~a t e r  and Rf 0.~G m "2_ i he.xane-benzene) and to chro,.a~atograph) on ~5:.-_~ ca~) ' ing  a l a ) e r  o f  

s~hea gel  ~,Rf 0.$1 m ether).  ~'ma.~ 220 ml~ ~logr 3 . ,86) .  Found C G5.73~:, tl '7.4G~. Cm~_~Ch. Ca lcu la ted  C 

The semmarbazone  of  4 - o x o - 5 - d e c ) n o t c  acsd mc l t eda t  175-i~6" (f~oln 50% alcoko!):  ,~ - - .~  2~0 mt~ (log 
4,183). Found C 55.22%, H 3.01%. CuH~C~N ~. Calcula ted  C 55.20~7~, ~I 7,16~0. 

By treat ing 1.51 g of 4 - o x o - 5 - d e c ) n o : e  actd wtth exce~s of  ethereal  d~azomethane ~,e c,.%r_aw.ed its rneth) ' l  e~e r  
~1.36 g, 84~0) as a )e l low hquid, n~ 1.4~3,36, ~-max 220 m/a Oog e 3.82~), ~ma• (em-S) ~__22~! ~ C ) ,  1'~4~ 
(COzMe), 1G81 ~conjugated carbonyl) ,  Rf 0.~7 ~on a p~ate carrying an tmbound la>er of ai"__-'r.._v~ zn the s )s tem 1 : 9  
e ther-benzene) .  

0.31 g of  methyl  4-oxo-h-dt :c)~loate  ~as h)drogcnated m 10 ml of 95~c alcohol  o~er 2" ---~.~ of  plat~aum black  
(22"0 "/48 ram). In the course of 20 mmute~ E0 ml  of  hydrogen was absorbed (the theorc t lca  ~. v~!~r~e ~as 73 ml) .  
Catalyst  wa~ then fil tered off, a lcohol  ~,as J ~ t d k d  off, and from the ody  residue we p r c p a : ~  ~ 2 .4 -dm, t rophen ) l -  
hydrazone of methyl  4-oxodccanoate ,  m p .  65-CG" tfrom alcohol) ,  Found C 53.82~,  H 6 8'2 ~ .  CnHz~Ot,N4. Ca l -  
culated C " 6,31~. 53.68;~; H " 

Hydrogenation of  methyl  4-oxo-S-decka~oate (3 g) ow:r Lmdlar's catalyst  m eth~ l ac~zz~  L~d r~ot p~oceed ~elee-  
t tvely and d~d not stop, but merely  slow,.d dov, n ~omc~.'hat aft~.r the absorpt~ov, of the hr,st : : '~=~ "-~!ar proportion of  
hydrogen. On chromatography of  the resulting m~\tur t  of  saturat~.d aqd unsaturated esters tn ~.~.~e..ne on neutral  a !u-  
mma  (Grade tl ac t iv i ty)  with a mixture of  e ther  and benzer.e (1 .1 ) ,  1.9 g of  methyl  4 -oxo -5 -~c e ~qoa t e  (XI) ~a~ 

* The tests were ea rned  out b), I. B. Sorokma tBto!og,ca! Yestt,~g Laboratory, Institute for tke  ~__z~z.~.~r)- of  Natural  
Products, A c a d e m ) o f  Sc,ences, USSR). 
1" infrared spectra a 'ere de te rmir~d  by S. L. Portr.ova ~Ph)s,cochem,cal  Test,ng Laborator).  ~ - - ~ . ~ e  for the Che.~:urtry 
of  Natural Products. Academy of  Sciences, US5?~ D,rector Yu. N. Shetkner). 
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e lu ted  as a colorless oi l ,  Xma x 22~ m/~ ( l % e  3.$77), .~f : .73 on a p la te  car t ) rag  an ,-,-,L-~:.w.d ! a ) e :  of almm,~ ~n 

~e s)~tem 1:9 ether-benzene; Rf 0.68 on paper m 3C~-: ~-4.~o~ methanol ga~rated wi~h ke.~_ne. The 2,4-d~zltro - 

phenyhhydmzone of  the e th ) l cn ic  kc:o  es tc :  tXIl mel te~  ~:. ~,~.-.,~-~ . . . .  (from alcohol) .  Found: C f~3.88~, tt ~5.62.".. 
CI~H=O6N~. Calcu la ted .  C 5S.90~;; H 5.~d~-. 

5 -Oxo-6-undecyno i  c Acid {![, R = n-C4H.~ n = 3 ) .  Under the conditions "~ed for r#.e s;T..li*'~.esis of 4 - o x o - 5 -  
decynolc  acid,  from 6.15 g of  1-he.x}nc and 3.42 g of  ~ - ~ c  anh)dr ,de we obtained an er2"~.--e~al solutton of  ac id ic  
react ion products, which was ~as,hed ~,,th four 5G-ml ixw'a~.n:~ of  ~,ater to remove glutaric  ar  r t , ,om the wa~  waters 
af ter  evapora t ion  we isolated 1.0 g of glutartc  ac ,d) .  The ~-as:hed e thereat  extract  was dried w:r_h magneszurn sul-  

fate,  and e ther  was vacuum-dtsnHed  off. ~ chromatog~TL 2 of  the residue (9.4 g) under the above stated cond,nons 
we obta ined  5.1 g of  5-oxo-G-undcc~alo~c ac id  a~ ~ ltgL~-~:ellow viscous hquid, homogeneous according to ch~roma- 
tography on paper  m the s}~tem hexanc-bcn~cr~.e-ethe: ~S _2 : i )  (Rf 0.83) or b~.nzeae savarat~:,~ w~th water ERr 0.91), 
Xma x 221 m/~ (log e :LTO2), Fotmd C GG.'J2~,,:, H 8 . I , ' ~ .  Cs J. Calcula ted C t3T.z.V;3".; H 8.22~., 

The scmica tbazonc  of 5-oxo-d-und~.c)noic  ac id  me~e.d ,,; 110-112" (from 10~ aqueo~_ n~.ct.hanol), ~nmx 202 
m/t ( log e 4.174). Fotmd C 5G.q01%; H 7.54~%. CtzHtsC~_~. Calculau.d C 50.91%, H ~.'.--5-"-. 

By the me thy la t ,on  of  5 -oxo-G-undccynoic  acid  ~ t"S~ ~ z o m c t h a n e  we obtam~.d its me~. ' , l  ester as a hgh t -  
yel low o i l  (n~ 1.4081), homogeneous accord.~ng to chroLz~.~zo~raph)' on a plate carrying s ihca  ge l  in the s)stcm 10 1 

~o ~.800), benzene -e the r  (Rf 0,63) or on paper in 3 ~  methanol  sar~-~zed w~th kerosene (~f 0.00), Xma x _ .1  mg ~log 
gmax ( c m - l ) :  2210 (C=C) ,  1744 (COz.M,), 1080 (conju~• earbonyl) .  Found C ~8.02r H 8.52%. CtzH~sCh. 
Ca lcu la ted :  C 68.54~ H 8.63%. 

0.2 g o f  methyl  5 -oxo-G-undec)~oa te  was h y d r o g e n a ~  m 95,~ a lcohol  over 15 mg o f  p !annmn black under 
the above  stated condttto~ts. From thc h}drogcnation p r o d u ~  ~,e prepared the 2,4-d,nitrophe=~.Lh)drazonc of meth) t  
5--oxoundecanoatc,  m.p.  GG-G7 ~ (from alcohol) .  Found C - "  ~" " " ~-~.43~. ~, H 6.'44%. CIsH~O~N 4. Calcula ted  C 04.~2-,.; 
H 6.59~,~. 

3 - ( T e t r a h y d r o p y r a n y l o \ y ) - l - b u t ) n e .  To a solution ~f  ~'.0 g of  3 -bu tyn-2 -o !  and 9 g ~ . I  n:ole - 10e', e:,ce~s) 
of  dthydropyran m 40 ml of dry chloroform ~,e added three Crops of phosphoryl chloride, and ~Y.e nu.xturc, which had 
become  dark in color, was left  for one da)  a t  room temper~r~-c,  shaken w~th saturated sod~ura b~earbonate solatio'a, 
and dried with potassium carbonate .  Solvent was driven off  ~ vacuum-dis t i l la t ion  of the ~zscue gave 11.1 g ~ ,.~, ,) 

. 9 . 0 ~ w ,  o f 3 - ( t e t r a h } d r o p y r a n y l o x ) ) - l - b u t y n e ,  b.p. 84-8~ = (10 min)~ n ~  1.4490, d~ ~ 0.9646. Found. C 70.36~7 H "~" 

�9 ~ _ . 8 0 .  /~LR 42.87. C~tt140~, Calcula ted .  C 70.10-7, H 9.15~%, X.rL--~ ,o - 

Methyl  8 - t l yd roxy-8 -oxo-G-non)noa te  (111, R :- C[[aC~I~Ott ), n = 8). A ~olutmn of 10.4 d of  bro~obcnze~}e m 
25 ml  of  dry e ther  was added with stirring o~er a period of g'.t zninutcs to 1,1 g o t  hthtum m 40 ral of dry tc t rah)dro-  

furan. The mixture was boiled for one hour and then cooled  ~ room temperature,  A solution of  I0.25 g of 3.,(tctra- 
h )d ropyran>loxy) - l -bu tyne  in 70 ml  of  dry ether  v, as added ~,~xer a period of 30 minutes, and the mixture was boded 
for 30 minutes.  The resulting solution of  the l~thium dcr t ta . ' z~,  was added with stirring to a soluzton of 8.35 g of 
glutar~c anhydride in 40 ml of dry tetrahydrofuran at  such a r.~ie that the temperature of  the r~.ac~:on mlxture ,d~d not 
exceed  28~ this required about two hours. The Inixt,u.re ,,,as snrrcd further for two hours at  room temperature and 
lef t  overnight .  It was cooled to 0',  and 40 ml  of  moist uther  ~as  added,  the mi.~ture was ac td t~cd  to pH 1 v, ith 5%% 
sulftuic ac id  and then diluted with a lcohol  unti l  a homogene~-~z~s solution was formed, th~s ~as  =:~rrcd for 12 [tours at  
40". The solution was cooled,  and ether  was added,  the aqt.~.~us layer  was separated and ext rac ted  with two 5 0 - m l  
portions of  ether.  The con~bmcd ether  extracts  ~,crc shake= ~=rka 100 nil of 50~,, potassium h)d:oxidc  solution, and the 
aLkaline solution was careful ly  ac id i f ied  with sulfuric a c id  a ~  ~, extracted w~th five 50-ml  por~toz~s of ether,  The e x -  
t rac t  was dried with magnesium sulfate and solvent was vacuT.:_aa-dtsrlllcd off, we then obta~Iaed $.8 g of  ac id ic  sub- 
stances, which were me th ) l a t ed  w~th e therea l  dlazomcthar .e  zz room temperature .  '2- g of the t~n~urifted mcttr>l ester 
in 10 m l  o f  benzene was chromatographed ott a column (24 r S f) rnm) fi l led with 150 g of  neutra l  a lumina  (Grade H 
act~vi : ) ) ,  1 g of  methyl  8-hydroxy-5-oxo-6-non)~aoatc  wa~ c . I~cd with a 4 : 1 mixture of  pe t ro leum ether  and c th ) l  
a ce t a t e  as a yellow oi l ,  Rf 0.83 (on paper  in t -bu ty l  alcoho~ ~ararated with water), Xma x 2 ; 0  m/a (log e 3,E02), 
Urea x ( c m ' t ) .  0GOI (OH), 2221 ( C - C ) ,  17g; tCOz.Me ). lt)~:2 ~conjugated carbonyl),  

0.3 g o f  methyl  8 -h)droxy-5-oxo-g-non)aaoa tc  was h)&-..~cnatcd, as indicated above,  o i e :  1-3 mg of  platinu:.~ 
b lack  until  108 ml  of  hydrogen lind been absorbed i theorcucar,  aohmm 98 ml).  From the h )d r~cy . a t i on  product ~,c 
p ~ p a r e d  the 2 ,4-dmitrophe: lylhydrazone of  methyl  8-hydrox)-Z~-oxononanoate,  m,p.  115-11~" t f :~m alcohol)~ Found 
C 50.54%; H 4.~o~0. C~It~OtN4, Calcu la ted :  C -~.90%~. 
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.~ar~-7-h[ethyl-4-oxo-8-decen-5-)~oic Acid (H ! R = CH~CH = c!:CHtCHa), n - 2)_: A solution of 1,5 g of 

trans-3-rneth}l-4-hexen-l-yne [7] in 30 rrbl of dry e~er wa~ added to a ~L-uen of phcnylhthmm/from 2.3 g of 

lithxum and 25.1 g of bromobenz~ne) m 80 ml of dry ether, and the mix.are wa~ boiled for one hour. The te~alting 

solution of 3-methyl-4-hexen-l-ynyUlthlum was added over a period ofg0 nfinutes at 0" to a solution of ]6 g of 

m/ceinie anhydride *n 150 ml of dry tetrahydrofuzan. The mixt'~e was then stirred fl:u~ther for one hour at 0" and left 

ovenlight. It was cooled ~idl ice and, after the addltlon of 40 rnl of moist ether and 50 ml of water, it was acidi- 

6ed with 5% sulfuric acid. The upper layer was separated, and hhe lo~e:  la}cr was aav.u--ated with ammoni*.un ~ l f a t e  
and extracted with four 50-ml  portions of  ether. The comSmed ether-tetrah)drofuran ex-t.raet was washed ~ith four 
100-ml portions of ~aturated m d m m  btcarbonate solunon, and, after ac~dLfication to pH 1 with 20-7. mlFaric acid, the 
aqueous extract was extracted with fke  75-ml port,ons of  ether; the ether extract wa~ dried ~ith magnes,.um sulfate. 
After the separation of  succmlc acid (1.5 g) as indicated abo~ e, part of  the product (5 g) was dimol,, ed m 20 ml of  
benzene and chromatographed on a column t34x980 ram) f,lled w i ~  3~0 g o f s i h c a  gel. With a 10- t mixture of  
benzene and ether 3.8 g of t r a m - 7 - m e t h y l - 4 - o x o - S - d e c e n - 5 - y n m c  acid ~,a~ eluted as a hght - te l low off, Rf 0.80 
on a plate with a bomld la ter  of  s lhca gel in 2 1 benzene-ether.  The 2,4-dimtrophenyLh)drazone of  the acid melted 
at 188-160 ~ Found. C 54.37~,=; H 5,01~0. Cr~,t',~O6N4 . ,  Calculated. C 54.54~,~, H 4.E5~:. 

2 g of  the acid was treated at room temperatu ~ ~,~th excc~  of  ethereal d~azomethaae, and the oil obta'~ned 
(1.85 g) was d~ssoh'ed in 10 ml of benzene and cl romatographed on a cel~mn (24 x ~0  ram) filled ~ t h  150 g of  neu- 
tral alumina. Wtth a 5 1 mixture of  benzene and ether 1,4 g of  meth' : l  t r a ~ - 7 - m e t h ) l - 4 - o x o - 8 - d e c e n -  ~-}noate 
was eluted as a pale-fe l low off, n~ 1,4994, Xma x 272 m# (log~ 3.~8":); ~max (cm-l)  2125 (C=C).  1734 ~CO~Me), 
1680 (conjugated carbon)l).  The substance was homogeneo~  according to chromatograph) on a plate carr)lng an un- 
bound la ter  of  alumina m the s}stem 4 1 ether-benzene tRf 0.;57 and on paper nnpregnated m kerosene m a s)stem 
ofheptane  saturated w~th methanol (Rf 0,80). Found: C 68.13:'-, H 7.$~-7., CI~I'~O~. Calculated C 68.2t~,  
H ~.69%. 

trans-3 "M.eth} ' l ' 5 "~176  6- }'nora Acid ~ II. R -- C}!aCH_z Ct~Ct t ( c . ~  32. Under the abo~ e stated 
condmons from ; .g  g of  t rans-3-methyl-  t -hexen- l - ' , ne  [7] and i0 g of  g la tanc  anhtdnde ~,e obtained an ethereal 
solution of  aetdm reaction products, which, to remo~e glutaric acid, ~,ere ~,asbed with four 80-ml  portions of  ~at=r 
(from the wash water's, after evaporatmn, we isolated 1.2 g of glutaric actd). The washed ether extract wa~ dried -,,th 
magnesium sulfate and ether ~,as vacuum-d~stflled off. B) chromatograph} of the residue (12.2 g) as md~cated abo~e 
on 400 g of s ihca gel we obtained 10.4 g of t ra '~s-8-methal-5-oxo-9-und,-cen-6-t 'nolc  acid as a ~ iscous hqmd ha~ mg 
Rf 0.8:3 (on a plate carrymg a bound layer o f s t h c a  gel m 3 1 benzene-ether) .  The 2,4-dm~trophen}lh)drazone of 
this acid, Xfter crysta lhzauon from a mixture of  aicohol and ethyl acetate,  melted at 133-!$.1". Found C ao.4.-~o. 
H 5,07o]0. CI~Hz00~N 4. Calculated C 58.6b, ~ , H 5.19,~. 

Methyl t rans-8-methyl-5-oxo-9-undecen-G-)~noate ~,as obtained, after chromatograph t on neutral alumina 
1.-,~9~, Rf 0.70 ton a plate carrying an unhound la,~er (elut,on with 4 1 benzene-ether) as a parle-yellow od,  n~ "~ ~ 

of  alumina tn 10 1 benzene-ether) and 0.85 ton paper impregnated m kerosene, m hexane saturated with methanol), 
Xma x 270 m/: ( loge  3.844), Urea x (cm "*) 2225 tO-=C), 1739 (CO~.Me), 1636 (conjugated catbonyl). Feund 
C 69.97%, H 8.34%. CIaH~sC h. Calculated C 70.27, 11 8.11YU,-. 

t r am-2 ,4 .8 -Tnmethy l -S -oxo-9 - tmdecen-6 - tno ic  Acid (VI). Under the cond~uo~ of  the preceding expeu-  
merit from 10 g of  t r ans -3 -methy l - . t -hexcn- l - tne  [Tj and 15.i g of  meso-2,4-dm~eth)Iglutaric anhtdrtdr ~,e obtained 
7goft rans-2, -~8- t runethyl-a-oxo-9-undeeen-G-t~ole  acid as a fellow od .  P,f 0.'/5 ton a plate carrying a bound la)er 
of  sihca gel in 2 1 benzene-ether),  After being cr)s ta lhzed from a mixt~a:e of alcohol and efl~yl acetate the 2,4-d~- 
nttrophenylhydrazone of  this keto acid had m.p. 160-!62" (decomp.).  Found C 57.517, H 5.61~'~. Cz0llzaO~N~. 
Calculated C 5L68%, H a.81%. 

The meth)'l ester of  the keto actd (Vl), after being purified m a column (72x 1440 ram) filled ~,~th 500 g of  
neutral alumina tetuuon w*th 4 1 benzene-edict) ,  cora~stcd of  an o.'l having Rf 0.75 ton a plate carrying an unbound 
layer of  alumina in 10 I benzene-ether) and Rf 0.80 (on papez ,mpregnated w~th kerosene, in hexane saturated w~th 
methanol).  Xma x 271 mt~ ( logr  3.875), Urea x ( e m ' t )  , 2228 ~C~-C), 1741 (CChMe), 1676 (conjugated carbonyl), 

Methyl 9-10-D~hydrox)'-2,4 8-trtmethvl-5-exo-C-tmdcck'. 'noate (VII!). A solution of  3 g of  pero~,,benzo~c acid 
in 30 ml of  dry chlorofornl was added to a soluuon of  5 g of  the mcth}t ester of  the keto acid (VI) m 15 ml  of  chloro- 
form w~fll water-coohug of  the reaction :mxture ~o that ~t~ tem~r d~d not exceed 25-30 ~ After 60 hours ~ h e n ,  
according to t,tration tesu!ts, only excess of peroxtbenzo~e acid remained m the solutmn) the m,xture ~as ~,a~hed sev- 
eral t, roes w~th 1 ~  sodium bicarbonate solutmn and then w~th , a t e : .  it ~,as -'tr~e.1 with magnesium ~uIfate. The un- 
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p,mified methyl  9.I,9-epox)-2,4,~-trupefll)l-5-oxo-6-'_.udcc)-aoar.e tVIl) [4.S g; Vma x tcm'1).  2238 (C=-C), ~7'.--; 
(CO z)de), 1634. tca~. :gat r  carbon)l), 1224 (epoxy g:o~,ap)j ~as heau:G ~1*~ IC. sulfmic acid at 55-60" for t~-~e ~.o~u'~ 
(in the c o m e  of  ~ i e h  C~.e mixture became homege~.=c~.~). The m D . ~ r  ~,as cooled, neutralized ~ l ~  dtv ~cd,~-n 
bicarbonate, and e.x~acted ~'lth six 75-mt porraor, s of  ether. The combined ether extracts ~ere dried %It~ x'..a~T.e~- 
urn sulfate, and ether wa$ dL~tdled off. The rest~.le t4 ~ was dl.~oi~ed in 5 mt of  ethyl acr and cI~2omato~.a~Eed 
on s ihca  gel  (300 g). X~ith a 9 . 1  mtx~ture of petroleum ether and eth)!  acetate 2 g of  meth}l 9,10-dlh}dzox)-2,4,S- 
trimeth~l-5--oxo-4~-=,-ndec)-noate (VIII) was eluted as a }ellow off. Rf 0.58 (on a plate carr)mg a bom~.d La':~,~. of  
silica gel in 9 : 1 Fetro!etm~. ether and ethyl acetate);  Vma x (cm ' t ) .  3413 (OH), 2208 (C-C) ,  1729 (COz.'.:e), , 1632 
conjugated carb~afi j .  After being cryztaLhzed f r o m .  mixpdxe of  alcohol a:~d eth)l  acetate the 2,4-dm~t:o?~-_e~:)l- 
hydrazone of tVII l )  melted at 171-1q3 ~ ~ou'ld C .54.14; H 6.3~%. C~H~O~N 4, CalcuLated C 54.307; H 6.6E7,. 

By the hydrog~enation of 0.2S g of  the keto ester over t0 mg of  platinum black m alcohol ~e obtair.ed .~:e~)l 
9,10-dih)drox) -2 ,4 .E -mmeth )  l-3-oxot:?decanoate '"  "- ,~._o g); 3,5-dlnitrobcilzoate, m.p. 175-1'~" (from ~ ~" . ,ce, .ol) .  
Foufld: C 51.93,:;  H 4.o3,-.. C~HMOL~. t . . . .  cuLat~.  C 51.4t,2, H '7 " 

Oxidation oft-~e Dih}droxy Keto Ester (VItl, ~ira~ Sodmm Pertodate. .X solution of 0.43 g of sodtm pez~c~ate 
in 10 ml of  water w ~  added with stirring e~cr a petter" of ten minutes to a $olutiOll of O.~G8 g of the ester tVII':) m 
5 ml o f  95% alcohol.  3,1~Lng was continued for 20 m~rute$ at room temperature. The mixture was filtered, azd ex-  
cess of  an alcoholic sotut~or of z' .4-dmttrophen~lhydrazmc sulfate ~a$ added to the filtrate. According to t~e resa!ts 
of  paper chromatogm?~y ,system heptane saturated ~ith methaaol) m presence of  reference compounds, t;~e er~stal- 
line precipitate coxta~ned the 2,4-dmttrophcnylhydrazone of acetaldeh)de (Rf r and d~d not contain t~he 2,.4-di- 
nitrophenylhydraz.o~e of  yropionaldehyde, 

S U M M A  RY 

1. A de.~ri~don is given of  a synthesis of  acet}lemc kcto acids of  the type RC~-CCO-[X]-COOti, b a ~ d  on 
the condematlon of  lifiuum acet~hdes with cychc  dlcarbox)hc  anh)~rldes. 

2. By d's method acetylemc keto ester~ ha~ mg low toxicity and considerable antifungal actt~ it) ~,e.~e "r 
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