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quinone I11 was repeated and in the present instance, 
the intensely red isomeric o-quinone IV was also isolated 
(approximately 10% yield). The following evidence 
seemed to favor structure IV. The iritraiiiolecularly 
hydrogen-bonded hydroxyl group of p-quinone I11 
displays broad ir absorption between 3620 and 3400 
ci~i-l,  whereas hydroxyl group absorption arising from 
o-quinone IV gives rise to a sharp absorption band a t  
3330 ci i i r l .  Further, the uv absorption has shifted 
froiii A m a x  244, 308, and 427 nip for quinone 111 to 
Amax 227, 322, arid 443 nip for quinone IV. Even 
more useful was the rapid intraconversion of o-quinone 
IV to p-quinone I11 iiierely upon recrystallization froin 
tetrahydrofuran while orange isoiiier I11 was efficiently 
transformed to  IV by passing in solution through a 
silica gel coluinn. -4 future study of this isomerization 
at  varying pH values would seeni of interest. 

Sext ,  the half ethyl ester of sebacic acid mas con- 
verted to acyl peroxide T7. Attack by the free radical 
derived from an acyl peroxide has been quite useful with 
hydroxynaphthoquirioriesj arid quinolinequinones6 for 
alkylating the quinone ring. Assunling a similar 
alkylation course, carbostyril I11 was condensed in hot 
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glacial acetic acid with ethyl sebacyl peroxide. Partic- 
ularly, priir examination of the orange crystalline prod- 
uct (20yo yield) clearly supported 7-alkylated carbo- 

(5) See, for example, J. K. T a J  lor and  J. C. Martin, J .  A m .  Chem. Soc., 89, 
6904 (1967), and especially studies by  L. F.  Fieser, M, 2. Nazer, S. Archer, 
D. A. Berberian, and R .  G. Slighter, J .  M e d .  C h e m ,  10, 517 (19671, and 
L. F. Fieser, X l .  T. Leffler, et al., J .  Am. Chem. Soc., 70, 3206 (1948) 

(6) Y .  T. Pra t t  and  N. L. Drake, thtd., 82, 1155 (1960); 77, 4664 ( 1 Y S S ) .  

styril VI. The vinyl protons a t  positions 3 arid 4 
appeared as doublets a t  6 6.S4 arid 8.01, respectively, 
with coupling constants of 9 cps. Other aspects of the 
piiir spectrum were also as anticipated. Reduction aiid 
acetylation of quinone VI with ziric dust-acetic anhy- 
dride provided (96% yield) colorless triacetate VII. 
Treating ethyl ester VI1 with n-pent3-lniagiiesiuiii bro- 
mide in T H F  and subjecting the crude product to oxida- 
tion with air afforded the required quiiiotie (VIII) as ai1 
orange powder melting at 150-1.51 O .  The preceding 
nine-step synthesis of carbostyril VI11 offers the pros- 
pect of being generally useful for obtaining such qui- 
nones. 

Quinone VI11 is being evaluated under directioii of 
the Walter Reed Army Aledical Center, Washington, 
D. C. At present, available antimalarial screeiiing 
results are as follows. Eiiiploying dose regiiiieris up to  
640 nig/kg in prior (3 days) infected (Plasuzodium 
beighei) mice, quinone VI11 was considered inactive. 
-4 mean survival time for the treated group :it least 
twice that of controls ( i . 0  =t 0.5 days) suggests poten- 
tially useful activity. 

Experimental Section' 

Ethyl Hydrogen Sebacate.-The procedure employed by 
Swann and colleagiies8 was modified m follows. .1 mixtiire of 
sebacic acid (101 g), diethyl sebacate ( i 3  g), n-BuyO ( 2 3  ml), 
and concentrated HCI (12.3 ml, sp gr 1.19) was heated at refliix 
(reaction mixtiire temperatiire maint>ained at  160') iintil homo- 
geneous. The heating bath temperature was lo%-ered to  1 10-120° 
and 95Yc EtOH (50 ml) was added. Heating at  refliix was then 
continued 2 hr. An additional 10 ml of EtOH was added and 
heating at  refliix continued 2 hr. The reaction flask was 
equipped for distillation and components vaporizing a t  water 
aspirator pressiire aiid a bath temperature of 120" were removed. 
Cooling a solution of the residiial oil in COH, caused iuireacted 
sebacic acid (31 g) to Ilize. The C6H6 filtrate was coiiceii- 
trated in vucuo aiid the residue distilled through a 350-mni 
heated column packed with glazs helices. Iliethyl sebaczate (61 g)  
was collected at 134-137" (l..i mm). .1 pure fraction correspoiid- 
ing to ethyl hydrogen hebacate (33 g)  boiled a t  163-167" (1.5 
mm) arid melted at  34-3.5". Crystallizatioii of fractioiis boiliiig 
at 15.3-163 and 16T-1i5° from hesaiie provided an additioiial 
18 g of ethyl hydrogen sebacate: total yield 4gCc. 

For preparing lesher quantities of ethyl hydrogen sebktcate, 
the crude reaction mixtiire was more conveiiieiitly separated by 
column chromatography oii silica gel. Eliitioii with CsHs gave 
diethyl sebacate while continued elutioii with 1 : 1 C6H-CHCIX 
yielded ethyl hydrogeri sebacate. Further piirificatioii of the 
half-ester bv recrvstallizatioii from hexane gave ai1 over-all 
yield of a p p k h " l g  60';. 

- 

Ethvl Sebacvl Peroxide iV).g-The eth1.1 bebac.1 1 c-hloi ide 
prepaied from ethyl hydrogen sebacate (20 g) and SdCI,-C;HiN 
was added to dry Et& (125 ml) and cooled to -.io. Cool- 
ing a t  -.in was continlied while adding 3 0 5  HIOy (6.6 1111) 
followed by 20f; NaOH (20 ml) diuing 1.5 hr. The reaction 
mixtiire was treated with . k O H  iintil weakly basic t o  litmiis. 

(7)  Solvents were redistilled and solvent extracts of ailueoils solutions were 
dried over h f a s o ~ .  Each reaction was monitored using tlc plates prepared 
from silica gel G (E. N e r c k ,  .I. G. Darmstadt).  The tlc plates \yere devel- 
oped employing I?. Silica gel (0.05-0.20 mm) obtained from E. 11erck was 
used for column chromatography, .Analytical specimens displayed one spot 
on a thin layer chromatogram. Xlelting points xere  determined using a 
Kofler melting point apparatus. The  uv (EtOH solution, Cary-14 spectro- 
photometer), ir (in KBr. Beckman IR-12), and pmr (CDC13. Varian .\ssoci- 
ates, h-60 spectrometer) spectra were provided b y  JIiss ti. Reimer. Cliem- 
ical shifts (6) are relatire t o  TJIS as  internal standard. Element microanal- 
yses were performed in the laiioratory of Dr .  -4, Bernhardt. M a s  Planck 
Insti tut ,  Uiilheim, Germany. 

Coll. Vol. 11, .i, H. Blatt, Ed.,  John \Viley and Sons, Inc.. X e w  \-ark. ?;. Y., 
1914, g 276. 

(9) This procedure is liased upon one kindly provided 1)s I l r .  Richard 
Strube, Division of Medicinal Chemistry, JValter Reed .Army Insti tute of 
Research, \Vashington, I>. C. 

(8) S. Swann, Jr . ,  R .  Oetiler, and R. J. Buswell in "Organic $:3-ntlieses,' 




