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TABLE I 
XANTHOQUININIC A C I D  DERIV.4TIVES 

Comgd It R' EIC1, salt mu, i C  Formula 

1 II  H 186-187" c121-111x03 

2 I3 I1 198-200 C ~ ~ I ~ ~ ? C ~ S O I  
:j lIorpholiriomethy1 H 133-15.3 CiiIl?iClsNZOd. Ha0 
4 1)iethyl~tniiiiomethyl 13 130-132 climxPi203. I r 2 0  

I 11 2-Dimethylaniinoethj-1 202-203 c,,JI~~cl!Ky03 .I120 

*? Piperidinomethyl 1% 161-163 CI&~C~~?IT~OB H20 
(i I 1  2-I)iethSlaniiiioeth)-1 170-171, .j Ci~Hi~ClyN>Oa - 
s I1 2'-llorpholinoethyl 202.3-203.5 '?i,H?IChK&d 
! J  ir 2-Piperidinoethyl 181-183 CioH&lzN?Oy 

10 I I  3-1)iethS.lamiiiopropS.l 172-173 ClDII?4C12S?03 
11 11 2-1)iethylamiiiopropS.l 160-162 12jC12SZ03 
7 ' 7  I~I 2-l~i1iieth~laxiiinop~opyl 174-176 l:rCl?S203 
I 3  Br I l  226-228d Cl?IIiiBr&Oa 
14 ur I1 190- 10 1Q C,,II,,BrSO3 

" Free ba-e. li Weight loss in zlacllo, 2 hr a t  100" < 10;. L0s.j at 140', 4.0 
Calcd for loss of H?O, 4.75 hr in vacuo a t  100" < 15.2. Loss at  140') 4.85;. 

Analysii 

c, 11, ?; 
C, H, S 
c, 11, c1, N, 0 
c, €1, CI, s, 0 
c, 11, c1, s, O b  
c, 11, c1, s 
c, 11, sc 
c, 13, s 
r, r1, N 
c, 11, s 
e, 11, s 
C, 11,  N 
c', I T ,  u1. s 
c', 11, Ur, s 

Weight 105.2 after 2 

Potential Psychotomimetics. 
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In the study of psychotomimetlc amphetamines, 2,3-  
dimetliox~-4-methylamphetaniiiie (DOJI) is the most 
potent compound > e t  discovered (30-130 timeb mes- 
caline).? h t  least p:wt of its potency iq related to the 
nature of the para ,ubstituent I n  light of IG1oll's3 
studies on the psychotomimetic effects of p-bromo- 
methamphetnmirie m d  it- cro+tolerance to LSD, the 
synt l ieh  :uid t>valuntiori of bromomethosyztmpliet- 
:imines appeared t o  be ii logical extension Br has a 
comparable size, but different electronic chiirscter than 
JIe, Kang and Green4 haye recently denionstrated a 
correlation betxeen the electroiiic character of the ring 
wild linllucinogeiiic potency of methoxj lated :miphet- 
aniiiiei The substitution of Br into vurioui ring posi- 
t ions of methox~ lat ed amphetnmirles dlov 5 for several 
electronic arrnrigements. 

Chemistry.-The general syrit hetic route involved 
preparation of the appropriately substituted benzal- 
dehydes, condensation I\ ith EtKOr, and reduction to  
the bromomethoxyamphetamines. Tables I aiid I1 
summarize the compounds 11 hich have been prepared. 

Attention is called t o  the report by Pnndya aiid co- 
n orkerij coiicerriiiig t he bromination of 771-hydroxy- 
benzaldeh> de The product of this reaction is claimed 
t o  be 3-1iydroxv-4-broinobenzaldehyde; lion ever, the 

1) h ])I: \ Tit le  I \  fello>i 1')6Y-&,resent 
2 )  \ T Slirilgin 1 blrgent anil C l a r a n l o  \ u t u r e  ( L o i i d o n )  Z a l ,  j 3 i  

( 3 )  I knol l  i n  \Inphetainines and l telate<l Lomuounds I C osta and 
( 1 Y 6'1) 

b Garatt ini  Ld R a i e n  I'resi \ e n  l u i h  \ > lYi0 11 761 
1) s Kang and  J I' Green V<ilure fLondon)  226, b45 ClS70) 

( 5 )  I< C I'and\n It 11 I \  P a n d \ a  anil II V i i ng i i  J I7tdrnn Clienl 
hoc 2 9 ,  3 6 %  (1952) 
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TABLE I 
SUBSTITUTED l-PHENYL-2-NITROPROPENES 

Ii 5 

A correlation has been demonstrated between the de- 
gree of fluorescence and the psychotomimetic potency 
for methoxylated amphetamines; no such relationship 
seems to  exist for this series.1° For example, 2 and 6 
have nearly the same degree of fluorescence, but differ 
widely in their biological effects. A detailed study of 
the pharmacology is in progress. 

Yield, 
R2 R3 RA Rs R6 RIP, 'C 70 Formulaa Experimental Section" 

Br H H OCHa H 73-74 5 61 8 CioHioBrNOs 
H B r  OCHa H H 73-74 45 CloHioBrNOa Bromomethoxybenza1dehydes.-All substituted benzalde- 
H O C H ~  13r H H 73-74 5 36 8 CjoH&rN03 hydes have been reported previously with the exception of 2,5- 
Br H O C H ~  OCH3 €1 10.5-106 59 4 C11Hd3rNO4 dimethoxy-4-bromobenzaldehyde and 3,5-dimethoxy-4-bromo- 
H OCHa Br oCH8 H 121-121 5 46 8 C I I H I & N O ~  benzaldehyde, whose syntheses aredescribed below. 
OCH3 H Br OCHa €I 113 5-115 57 C I ~ H I ~ B ~ N O P  3,5-Dimethoxy-4-bromobenzaldehyde.-3,5-Dihydroxy-4- 
a All compds were analyzed for C ,  H ,  N .  bromobenzoic acid (K & K Laboratories, Inc.) was di-0-meth- 

TABLE I1 
BROMOMETHOXYAMPHETAMINE HYDROCHLORIDES 

Compd R2 

1 Br 
2 H 
3 H 
4 Br 
5 H 
6 OCH8 

a See Table I, footnote a. 

R, 
R3 R4 Rs 

H H OCHa 
Br OCHI H 
OCHa Br H 
H OCHa OCHa 
OCHI Br OCHa 
H Br OCHI 

product which we isolated proved to be 2-bromo-5- 
hydroxybenzaldehyde. This assignment was verified 
by nmr spectroscopy and chemical conversion by 0- 
methylation and permanganate oxidation to  2-bromo- 
5-methoxybenzoic acid. The physical properties of 
this material agreed with the literature values.6 

The LAH reduction of l-(bromomethoxyphenyl)-2- 
nitropropenes was complicated by the extreme ease of 
debromination. Low temperatures and equimolar 
amounts of reagents prevented debromination, but re- 
sulted in poor yields of the bromomethoxyamphet- 
amines. 

Biological Results.-The compounds n ere tested 
for an effect on a conditioned avoidance response in 
male rats. The detailed procedure has been reported 
previously.' The effects n ere compared ni th  those 
produced by mescaline, 3,4-dimethoxyamphetamine, 
DOM, and the CSS-stimulant dextroamphetamine. 
This assay gives an indication nhether a compound 
possesses stimulant action or one more like that of 
mescaline, 3,4-D11A4, and DON. Table I11 sum- 
marizeh the biological data. -411 compounds which ex- 
hibited an effect similar to niewaline-type compounds 
have the p-Br substituent.* The data on the 'L-bromo- 
5-methoxy analog (3) must he conqidered tentative, since 
2,5-dimethoxyamphetarnine which does not have a para 
substituent is active in humans but inactive in rats.g 

(6) P H I3e!er X e d  TrnL Chzm Paus-Baa 40. 621 11921) . ,  
( 7 )  C. F. Uarfkneclit, J. R I .  Niles, and  J. L. Leseney, J .  Phnrm.  Sci., 69, 

1842 ( l9iO).  
( 8 )  Unring tlie revision of this manuscript, Dr .  .i. T. Shulgin informed 11s 

tha t  i-l1romo-2,5-dimetlioxyamplietamine has a potency in humans greater 
than  D O N  and a n  effect similar to  3,4-methylenedioxyamphetamine; 
Fharmucology, in press. 

(9) J .  R .  Smythies, Neuroxci. R e s .  Progrum Bull.,  8 ,  79 (1970). 

R6 Mp, "C Yield, 70 Formulaa 

CloH14Brh'0. HC1 H 21 0-2 13 28.8 
CloHlaBrNO HC1 H 161.5-163 32 

H 214-215.5 42 C 1 1 H 1 & r ~ 0 ~  HC1 
H 221-222 36.8 CI1Hl6Br?;O. HC1 
H 198-199 29.5 CI1HlGBr?;O .HC1 

H 151.5-153 20 CioHlaBrNO HC1 

ylated with RlezSOa in the usual manner: yield 78y0 (EtOH- 
H20); mp 248-250' (lit.'* 249-50"). The acid chloride was 
obtained by reaction with SOC1,. The crude product (mp 124- 
128') was used in the next step without further purification. 
The aldehyde was obtained by reduction of the acid chloride by 
LiAlH(O-tert-Bu)a as described by Ho, et  d . 1 3  The crude alde- 
hyde was recrystd from RIeOH-Hi0; yield 52%; mp 112-114'. 
-4nal. (CSHgBr03) C, H.  

TABLE I11 
BIOLOGICAL RESULTS 

Threshold' 
Compd dose, mg/kg 

1 25 
2 9 

3 7 . 5  
4 25 
5 <10 

6 <2.5 

Action 

Inactive 
CNS stimulation ; onset of amphetamine- 

Mescaline-like 
Inactive 
Mescaline-like with some deaths a t  10; 

inactive a t  5 mg/kg 
Mescaline-like; effect much more pro- 

found than that caused by 2.5 mg/kg 
of DORI 

type toxicity a t  18 mg/kg 

Dose at  which action was observed; any compd which does 
not show a mescaline-like effect a t  25 m g k g  (the "effective" dohe 
of mescaline) is considered inactive. The threshold dose of 3,4- 
dimethoxyamphetamine.HC1 and D013.HCl are 12.3 and 2.5,  
resp. 

(10) F. h n t u n ,  J. R. Smythies, F. Benington, R.  D. >lorin,  C .  F. Barf- 
knecht, and  D. E. Nichols, Ezperient ia ,  in press. 

(11) Melting points were taken on a Hoover Uni-Melt apparatus and  are 
corrected. Where analyses are indicated only by symbols of the  elements, 
anal.  results obtained for those elements were within +0.4Yc of tlie theoreti- 
cal values. K m r  spectra for all compounds were obtained on a Yarian .isso- 
ciates T-60 and  are consistent x i t h  the  assigned structures. 

(12) H .  Erd tman and  B. Leopold, Acta Chem. Scnnd., 2 ,  34 (1948). 
(13) B. T .  Ho, W. R I .  RIcIssac, R.  .\n, L .  TV. Tansey, K.  E.  Valker ,  L. F. 

Englert, J r . ,  and  M. B. Noel, J .  M e d .  Chem.,  13, 26 (1970). 
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2,5-Dimethoxy-4- bromobenzaldehyde.-2,5-Dimethoxybenzal- 
dehyde (66.5 g, 0.4 mole) was dissolved in 300 ml of CHzCL. 
Anhyd SnC1: (115 g, 0.44 mole) was added, followed by 64 g 
of Brp over a 1-hr period. The resulting s o h  was refluxed for 2 
hr arid stirred overnight, a t  room temp. The orange suspension 
was poured over 500 g of ioe, and the layers mere sepd. The 
CHpClz layer was washed v,-ith 10% XaHC03 and H20 and dried 
(NapSOa). After filtration the solvent ww removed in uucuo, 
and the solid residue recrystd from MeOH-HpO to yield 64 g 
(66';;) of the aldehyde, inp 132-3". 

The structure was confirmed by oxidation x i th  1 I i i O ~ -  to  2,5- 
dimethoxy-4-brombenzoic acid, mp 170" (lit.I4 mp 170'). 

Substituted-l-phenyl-2-nitropropenes.-The substituted 
benzaldehydes were refluxed with Et?;On and XHdOAc in AcOH 
as described by Gairaud and Lappiii.15 

Bromomethoxyamphetamine Hydrochlorides.--All amphet- 
amines were prepared from the corresponding 1-phenyl-2-nitro- 
propenes by LAH rednction.16 

(14) .\. Luttringhaus and  H.  Gralheer,  Justua Liehion A n n .  Chem., 660, 67 
(1941). 

(15) C'. 13. Gairaud and  G.  R .  Lappin, 3 .  O r g .  Cliem., 18, 1 (1953). 
(16) L. F. Fieser and h l .  Fieser, "Reagents for Organic Synthesis," !Vile?, 

ilnal. (CoHgBrOs) C, H. 

Nicotinic Acid Esters as Coronary Vasodilators1 
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Nicotinic acid and various nicotinates have been 
shown to possess both coronary arid peripheral vaso- 
dilating a ~ t i v i t y . ~ ~ ~  One such compound, 1,3,4,G- 
tetranicotinoylfructofuranose (I) , is used clinically in 
Europe as a peripheral va~odi la tor .~  

This paper describes the synthesis and pharmacologi- 
cal properties of a number of new mono- and polynlco- 
tinates. A wide variety of polyhydroxy compound5 
was selected for esterification, so that the resulting 
esters would differ in physjcochemical properties such 
as solubility and rate of hydrolysis. Two of the OH 
compounds, XI11 and XX, used in esterification possess 
coronary vasodilatiiig activity. 

Pharmacology.-In the present study, compounds 
u hich caused a 207, increase in coronary cirius blood 
p 0 2  for a t  least 10 min n i th  minimal effect on blood 
pressure and heart rate qualified for further testing. 

One of the members (IX) of the series of aromatic 
ethers of polyhydroxy alcohols (11-IX), caused an 

(1) Previous papers in tliis series: (a) D. S. Ih r i ana ,  J .  M r d .  C h r m . ,  
(b) D. S. Dariana. ibzd., 13, 544 (1970). 

(2) H. .\. Oelkers, Arzneim.-Fordck . ,  12, 1416 (1965). 
(3) %. J. Vajdelek and  11. Prot i ra ,  Chem. L i a t u ,  46, 448 (1951); 

(4) F. Bonati a n d  € I .  Tiepolo, G a m .  .Wed. Itnl., 121, 113 (1962). 

12 ,  927 (1969);  

Chem. 
Abntr . ,  47, 8067 (1953). 

Com- 
pound 

K O .  

I1 
111 
I\' 
V 
VI 
VI1 
1-111 
I S  

X 
SI 
XI1 

XI11 

XIV a 
CHCHJ 

S I X  qx 
n 
- 1  

XX C,H,h' .UC,HCHCH,X 68 A-C C2&126N404 

s 
(i Yields, 21-86((. Ana!. C, H, Tu', 0 or C, HI N were ob- 

tained and were iii agreement wit,h calcd values. X=uCo' 
d Itecrystii from A, Et&: B, CIICI,; C, petr ether (bp 37-48']; 
I>, C6H6; E, eould iiot be crystd. IIieroanal. of crude prodtlct. 

appreciable rise in  p02 with verj little undesiritble ef- 
fect on heart rate or blood pressure. The effect, how- 
ever, was highly variable arid testing was discontinued. 
Compound VI11 caused a considerable rise in 1102, but 
there n as excessive increase in blood pressure and heart 
rate. Of the other compounds listed in Table I ,  XI1 
arid XX were the most promising, but were found to  
have too short :L duration of action. Compou11d XIV 
\{as effective, but too variable to warrant further itudy. 

Experimental Section5 

All of the pol)-hydro. coinpouiid, med i r i  esterification were 
either commercislly nv lable or were syiithesized accordiiig t o  
known procedures. The nicotiriates were synthesized by the 
action of nicotinoyl chloride. IICl on the corresponding alcoholic: 
c:ompounds iri the presenc:e of pyridine by the general proredure 
of Pongratz arid Zirm.6 

General Method of Synthesis of 11-XX.-The appropriate 
alcohol (0.05 mole) wn-. added l o  a cold mixt,nre of nicotirioyl 

( 5 )  -111 melting points \\.ere taken wit11 the Thomas-Hoover capillary 
melting point  apparatus.  Microanalysis \rere performed a t  the hlicro- 
anal>-tical Laboratories of .\l,l,ott I,al,oratories, Kortli Chicago, Ill. I r  
q x c t r a  \\-ere recorded on  a Ueckrnan IR-8  infrared spectrophotometer. 

(6) .I. Pongratz and  K.  I,. Zirrn, .Uonotsh. Chem.,  88, 330 (1957). 

~ ~ 


