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A series of 1-(1,4-benzodioxan-2-v1)- and 1-(chroman-2-yl)-2-aminoethanols, e.g., 3 and 5, which contain

features of both pronethalol (2) and propranolol (1), has been synthesized by standard methods.

Several pairs of

geometric isomers have been separated by fractional crystallization, and related by nmr and chemical method_s,
and relative configurations assigned. The RR racemate of 1-(1,4-benzodioxan-2-yl)-:2-t-bqtylamin9ethanol 16 is
the most potent 8-adrenergic blocking agent yet reported. Structure-potency relationships are discussed.

When it became clear!' that compounds of the pro-
pranolol? (1) type were considerably more potent as
B-adrenergic blocking agents than those of the pron-
ethanol® (2) type it became of interest to prepare 1,4-

OCH,CHOHCH,NH--Pr

’ “/] I CHOHCH,NH--Pr
1 2

H H
@Oj‘CHOHCHgNH-ﬁPr @EOJ\—CHOHCHZNHJ-PI-
0
3 (and 4)

5

benzodioxan! and chroman’ analogs, such as 3 and 5,
which contain features of both types. Rosnati and
de Marchi®? had previously prepared a series of 1,4-
benzodioxans related to, and including a mixture of,
the racemic isomers 3 and 4. They reported that the
compounds were not markedly active as a-adrenergic
blocking agents, but had some stimulant action on the
central nervous system.
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Most of the compoundsin Table I (6 to 53) were pre-
pared from an amine and the appropriate halohydrin
(which with base forms the epoxide) (eq 1, Scheme I).
When this method was used in the pronethalol series's
a mixture of position isomers was obtained because the
oxirane ring of the intermediate epoxide opened in two
ways. In the propranolol series only the secondary
alecohol was formed.'™¢ It was assumed that only the
secondary alcohol would be obtained in the 1,4-
benzodioxan and chroman series, and the assumption
held for those compounds which were made by alterna-
tive unambiguous methods (eq 2, 4, and 5), and for
those prepared by methods A and B whose structures
were checked by nmr. A third main method (C, eq 2)
was reductive amination (NaBHj) of a glyoxal.'2
In addition, certain compounds were prepared by
methods described in previous parts of this series.
Compound 5 was obtained by reductive alkylation of
either 39 with acetone and NaBH, (eq 3),'® or of the
diazoketone 54 with acetone and Pt-H, (eq 4).'®
Reduction of the aminoketone 55 with NaBH, gave 16
(eq 5). This route could not be used generally because
the intermediate aminoketones could not be obtained.
Bromination of 16 gave 37, and of 42 gave 52 (eq 6).

All the compounds reported here have at least two
centers of asymmetry. In five cases the two possible
racemates were obtained by fractional crystallization,
i.e., 3 and 4, 6 and 7, 15 and 16, 32 and 33, and 41 and
42. No deliberate attempt was made to separate the
isomers of the other compounds. Catalytic reductive
alkylation of 6 in the presence of acetone gave 3, and
in t he same way 7 gave 4 (eq 3, R = 1,4-benzodioxan
2-yl). Thus 3 and 6 belong to the same stereochemica
series, and 4 and 7 belong to a different series.

It was thought at first that 20 and 21 were geometric
isomers, ‘2 but 21 is now considered (on nmr and mass
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from further reaction af the intermediate chloromethyl
ketone (in Iig 7) with CH.N..

Many of the intermediates were gums which {ailed
to ervstallize, probably because they consisted of two
or more racemic izomers.  Those new intermedinics
which did cryvstallize are listed in Table 11 (57 to 69).
New intermediates nat listed were characterized only
by iy spectrie The halohvdrin intermediates were
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0.75H,0
0.
59 @[ T CHCP  P(60) 04-96 CuHWCIO, G, H, Gl
O CH,
0]
60 @[ ICH“ OH- \MeOH 225-226 C1H10, ¢, H
07 ey,
0.
61 @ ICHJ CHY, P(40) 106-107 CiHuN,0; ¢ N
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0 ~
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O
0]
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O
6 Oj/ Cle P(60) 88-89 C1:H,CI0; ¢, H, Cl
(0]
65 Oj/ CH,CH EtOAc + P(60) 121-122 CiH,C10, ¢ U, Cl
O
66 6o Me@‘)]/ OH Et0 + P(40) 94-95  CuHOs c
1
67 . {Ioj/ CH,Cl P(60) 71-72 ChHuCIO; G, H,Cl
O
68 5 or 8 ACO@OI OH Et,0 146-147 CnHyo0s C, H
0
CH;Cl EtOAc 166-168 CuH;CIO; C, H, CI

0)

o]

o Intermediate Me ketone, D. Misiti and F. De Marchi, Gazz. Chim. Ital., 93, 46 (1963). ®Intermediate acid chloride, J. Koo. 8.
Avakian, and G. J. Martin, Chem. Ind. (London), $32 (1958). ° Intermediate Et ester, J. Augstein, S. M. Green, A. M. Monro, G. W,
H. Potter, C. R. Worthing, and T. I. Wrigley, J. Med. Chem., 8, 446 (1965). ¢ See Experimental Section.

generally made by the route exemplified for the
naphtho [2,3-b]-1,4-dioxan analogs (eq 7). The bromo
ketone 57 was also made by brominating the corre-
sponding methyl ketone.® NaBH, reduction of the
chloromethyl ketone 69 also reduced the chromenone
ring system to the hydroxychroman system exemplified
in 53. Treatment of the chloromethyl ketone derived
from the acid 68 with NaBH, also removed the acetyl
group. The glyoxals were made either by oxidation of
the corresponding methyl ketone with 8eO. or by oxida-
tion of the corresponding bromomethy! ketone with
DMSO.!'2:9  The 1,4-benzodioxans were prepared by
the general route (eq 8) which gave the intermediates
66 and 67 of uncertain orientation. Compound 68, also
of uncertain orientation, was prepared by acetylating
the hydroxy acid obtained by using pyrogallol in the

(8) First carried out by a colleague, Dr. A. G, McGregor, British Patent
1,038,334 (1966).
19) R. Howe, British Patent 1,038,335 (1966).

above condensation. Chroman-2-carboxylic acid was
prepared from 2-bromo-1-tetralone,'® and also by re-
duction of chromen-4-one-2-carboxylic acid!' with
amalgamated Zn and HCL

Stereochemical Relationships.—It has been shown
above by a chemical correlation that 3 and 6 belong to
the same stereochemical series, and 4 and 7 belong to
another stereochemical series. These two series differ
in the relative stereochemical configurations at C; and
C/, and for convenience may be referred to as the
RR and the RS series. (Because the compounds are
racemates they could equally well be called the 8,8 and

the SR series.)
H
0
g
)

(10) G. Baddeley and J. R, Cooke, J. Chem. Soc., 2797 (1958).
(11) R. Heywang and St. v. IXostaneki, Ber., 38, 2887 (1902),

OH
C—CH,NHR?

o

|
|
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By analysis of nmr data, relative configurations have
been assigned to centers C, and €)', It was necessary
to identify the signal due to H at Cy/, and to measure
the coupling constant to H at C..

The speetrum of 15 was: 7 (CDCly), 3.15-3.30
(multy )lc Av-H, 4, 2.05-0.20 (multiplet, H at (,2 ‘nul
Hy and Hn at Cyo 3), 6.30-6.53 (triplet af doublets,
X part of ABXY. J = 7.0. 7.0, and 3.7 ¢ps, CH(OH}.
1), 7.00-7.45 (four doublets, AB pattern of ABX.
J o= 3.7, 7.0, and 12.0 eps. CH2XNL 2), 7.10-7.60 (broad.
OH and NH, 2), 890 [singlet. C(CHy),. 9. The 1m-
portant coupling H at Cy to H ar O was 7.0 eps. The

spectrum of 16 wax: 7 (CDCly). 3.17-3.30 (nultiplet,

Ar-H, 1), 5.65-6.00 (multiplet, H at (s and Hy and Hy,
at Cy, 3)0 6.20-6.40 (triplet of luub]( s X p At of
AXY, S o= 45, 3.5, and 3. 0 Cy (‘H()H Ly: 7.23
(doublet Ay part of AuX, o/ = 3.0 cp=. CHaN, _)), 7.6G0

8.00 (braad, OH and NH, '_’). 8490 [singlet, C(CHj)s.
9]. The important coupling H at €y to H at (" wis
3.0 eps, and a charneteristic feature of the =peetrum
wus that the H atoms at " liappened ta have the sme
chemical =hift.  Purtial nmre speetra of 15 and 186.
together with the expanded =pectre are <hawn i
Iigure 1.
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Figure 1.—Numr spectra of 15 aud 16, measwred in CDCl; at
100 Mecps, with expansion of the region r 5.5-7.5.

The spectrum of 4 was essentially similar to that ol

after allowing for the change #-butyl into i-Pr:
r (CDCl;) 7.20 (septet, ¢-Pr CH, 1), 896 (doublet,

v CHy, 6). The coupling H ot Co to H at O was
7.0 ¢ps. The spectrunm of 3 was essentizdly similer )
that of 16: 7 (CDCly) 7.20 (septet. =P CH, 1), 8,95
(laublet, ~r CHi 6). The conpling H ot ¢y to 11
Cyowas 3.0 eps, el agam che Hoatams at C27 Liad the
<tme chemiced =liit

The spectrmm ol 20 was: ¢ (CDCly 20648205
(ndtiplet. Ar-Ho 550 3.10-3.30 cmultiplet, Ar-H, 43
5,606, ()0 tnultiy )1(1 H at Co and Hy and Hy, at Cyl 30,
6.1 6,35 (i )1(1 of donblet= X prot of AaXY,J = 6.0,
(5.0, (n(l 3.0 epx. CHOH. 1): 7.14 (douhlet. As part of
XX = 6.0 epsc CHLN. 2’. T A1 i=singlet, CHLCH,. 21
T2T8 (hl(u«l. OH and NH. 2, exchanged with a0,
8.92 [singlet, COCHgjo, 610 The coupling H at Cato H
at Oy was 3.0 eps, wand again the H atams gt Gy el
the =ame chemieanl <hift.

The speetrnm al 42 was: 7 (CDCLy 2.90-3.35
(multiplet. Av-H, 4), 6.08-6.28 (multiplet. H :a (7,
1), 6.32-6.00 tiriplet of doublets, X part of ABXY,
Jo= 7.0, 7.0, cad 3.7 eps. CHOH. 1), 7.02-8.00
Imultiplet containing 8 protans, H's at ¢ and ¢ NH.
OH. aud CHLN| the latter appearing s fonr danhilets,
AB pattern of ABX (7.0-7.0). ./ = 3.7. 7.0, and 12.0
ep=. canverted by double rddiation at + 6,43 into o
AB pattern, J o= 12,0 eps ] 890 [singlet. C(CH), 9.
The important conpling 1 at Co ta H af ¢ was 7.0
cps. The =spectrmm of 41 was: + (CDCL)Y 2.90 3.50
(multiplet, \1 H. ). 5.97-6.20 (multiplet. H at Co. 1.
unclhinged atter (l()uhlv Drradiation at 7 7.25), 6,25 6,40
[triplet of daubletse Xopanet of ABXY o/ = 4.3, 050 rand
7.0 cps. CHOH. 1. converted into a (lnuhl(-l. J o= 13
ep=. hy dauble madiation «t 7 725 7,10 T;’,() (mnl-
tiple(. AB part of ABX. CH,N. un(l H'\ QI )
7.60 (hl'n:ul. NH and OH, 2) 7.058.20 111111!11)1(1
H's ot (o 20,890 [inglet. C(CHy), ()[ llwnn;unl dt
coupling lI wt Coto Hoat O wis B eps

111( ehemicul conversians and the e carrelitions
shaw that 3. 6. 16, 20. 37, and 41 belong to the =ance
stercochenmiceal =eries and 4, 7. 15, 42, and 52 belang to
the ather stereachemical series.

I wttempting 1o wssign relative canfigurations to
centers Cuoand O the assumption can not be made
that the etliaolunine <ide chain wdopt= an cquataral
canformatiore 1 Tt was necessaey therefare ta know
the ratio axial:equatorial side chain for cuch gecometrice
isamer of o paiv. The apprapriate caupling constands
H.Hj, and HoHay could not he abtained fram the shave
spectra, which were all run at 100 Meo In the nine
spectrum af 15 (220 Me, Calyy. Joh wis 225 ¢ps cawd
.]3.;;1; Wax 6,75 s, (. ,/«3.;;\ 5 -/-_).;_”-, = ()_)-—l * ().'_)-—) Cps.
Far 16, Jagy 4+ Juse was 9.0 = 0.20 eps (by suhtraction
af J.y” frome the measured sum ot Jogy Jagy, nial
Jea')o the conpling constants canld nat he
identified \\1111 certainty. Thus both 15 and 16 have
the side chaitcin the ane wxial:equatoriad eatin, Ti
the eq, ax and e e coupling constants are 2.3 ¢p= and
the ax,ax coupling constant i 11.0 ep="* then ihe rdio
axial:equatarial side clain s wpproximately 1:1.

Assuming that the OH group will prefer to I hond
to N rather than to an O of the benzodioxan ring. then
relative configurations carc be assigned to the two
geometric izomers hased on the coupling constants of

Sepdate

112) AR, Racritzky, A ML Manvo, Go WO HL Dotver, Ro 10 Resenrd, andd
M. J. SBewell, Chem. Commun,, 59 (1965,
(13 Gl Piandt and S, Favid, Tetrahedran, 2%, 2237 7149663,
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the H atoms at C, and C,’, and the relative sizes of
the groups attached to C,; and C,’. Thus, provided
that the interactions are purely steric in orgin, the
isomer 15 which has the higher coupling constant will
have the configuration 70 which inspection shows has
the RS (or SR) absolute configuration. 16 will have
the RR (or 8S) configuration 71.

A O
ch, ch,
HO H H OH
H o H o
?HZ CH,
NH--Pr NH--Pr
70 71

Thus 4, 7, 15, 42, and 52 are RS (or SR) racemates and
3, 6,16, 20, 37, and 41 are RR (or SS) racemates.

Biological Results and Discussion—The results of
the biological sereening tests'* are given in Table I.
The test procedure was identical with that reported
previously. '

The benzodioxans 15 and 16 are the most potent §-
adrenergic blocking agents so far reported and are five
to ten times more potent than propranolol. Structure-
potency relationships in the benzodioxan series re-
sembled those in the propranolol series.'® Potency was
highest when the N substituent was an alkyl group of
3-4 C atoms branched at the a-C, e.g., 3, 4, 15, and 186.
As in the propranolol series, potency was not improved
by appending Ar to the alkyl group e.g., 20, 22, and
23, whereas in the pronethalol series'®* and the iso-
proterenol series' the presence of such an aryl group
often increased the potency. Introduction of Me (R?)
(Table I) appeared to lower potency, but caution
is required because the compounds being compared may
not belong to the same stereochemical series. Introduc-
tion of Me groups R* or R* and R® markedly lowered
the potency. Substitution in the benzene ring, e.g., 32
to 38 lowered potency with respect to the unsubstituted
analog,

Comparison of the potencies of 3 and 4 with that of
72 (6 in ref le, 559, block at 5 ug/kg per min)

O~ CH,CHOHCH,NH+-Pr O\(;HCHOHCHQNH‘LPr
o~ CHs ~qo~CHs

72 73

shows that a useful increase in potency is achieved by
joining the OCH; of 72 to the propanolamine side chain
to form the more 1igid molecule 3 or 4. The increase
in potency is the more remarkable because substitution
of Me in the propanolamine side chain as in structure
73 might be expected to markedly decrease potency as
in the propranolol series.!!

Fewer chroman analogs were prepared but once again
t-Bu and i-Pr substituents on N gave compounds of
highest potency. Compounds in the chroman series
were generally at least five to ten times less potent than
their benzodioxan analogs. Comparison of 3 and 4 with
5 and with the tetrahydronaphthalene analog 74

(14) Biological testing was carried out by Drs. J. W. Black, R. G. Shanks,
and Mr. D. Dunlop. For further information see J. W. Black, W. A. M.
Duncan, and R. G, Shanks, Brit. J. Pharmacol., 28, 577 (1965).

(15) H. D. Moed, J. van Dijk, and H. Niewind, Rec. Trav. Chim., 74, 919
(1955).
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(24 in ref 1d; 459% block at 50 ug/kg per min) is
interesting. Replacement of O-4 of 3 and 4 by CH,
reduces potency by about 10 times and replacement of
O-1 and 4 by CH,’s reduces it by about 75times. The
comparative potencies of 5 and 74 are in line with the

H
@ /_ CHOHCH,NH--Pr O~ CHOHCH,NH.i-P
x oCH,

74 H,
75

observation that replacement of the ethereal O of the
propranolol side chain by CH; markedly lowers po-
teney.’* The comparison between 3 and 4, and 5 is not
in line with that between 72 and 75 (3 in ref le;
749, block at 2.5 wg/kg per min), where a similar
structural change is involved in a less rigid molecule.

The difference in potencies between the pairs of
racemates was not particularly marked, except perhaps
for the chromans 41 and 42. The RR (or S8) racemates
were the more potent.

Experimental Section '’

When diastereoisomers were separated by fractional crystalliza-
tion the salt or base mentioned first in Table I crystallized first
from the solvent given. Hydrogenations were carried out at room
temperature and atmospheric pressure. Methods A, B, and C
are representative for the compounds listed in Table 1.

A, 1-(1,4-Benzodioxan-2-yl)-2-t-butylaminoethanol (15, 16).
—A mixture of 1-(1,4-benzodioxan-2-y1)-2-chloroethanol® (18.8 g)
and -BuNH, (120 ml) was heated in a sealed vessel at 100° for
10 hr, and then the excess of t-BuNH. was evaporated. The
residual oil was shaken with 2 ¥ HCl and Et;0. The acidic
aqueous solution was made alkaline with 8 N NaOH and then
extracted with Et;0. The dried extract was evaporated and the
residual oil (15.6 g) was stirred with petrolenm ether (bp 40-60°)
(60 ml). The solid which separated was fractionally crystallized
from petroleum ether (bp 40-60°) and gave 15, mp 104-105°.
15-HC], prepared by adding a slight excess of ethereal HClI to a
solution of 15 in Et:O, was crystallized twice from MeOH-
EtOAc¢, mp 162-163°. An aqueous solution of this 15-HCl was
made alkaline with 2 V NaOH and then extracted with Et,0.
The extract gave 15, mp 104-105°.

The mother liquors remaining from the fractional crystalliza-
tion which gave 15 yielded crude 16, mp 79-81°, not changed by
four crystallizations from petroleum ether (bp 40-60°). Crude
16-HCI, mp 168-178°, was fractionally crystallized to give pure
16 - HCI, mp 193-194°, which gave pure 16, mp 91-92°.

B.—In method B,1-(1,4-benzodioxan-2-yl)-2-bromoethanol was
used in place of 1-(1,4-benzodioxan-2-y1)-2-chloroethanol.

Bromomethy! 1,4-Benzodioxan-2-yl Ketone (57)—Br. (7.5 g)
was added diuring 2 hr to a stirred solution of 1,4-benzodioxan-2-y!
methyl ketone (8.36 g) in Et:O (250 ml) at 10°. When the
Br; color had been discharged the solution was washed with 3
A NaHCO; solution and then with H,Q. The Et,0 solution was
dried and then evaporated to give 57 (9 g, 75%).

1-(1,4-Benzodioxan-2-yl)-2-bromoethanol,.—NaBH, (4 g) was
added during 1 hr to a stirred solution of 57 (14.0 g) in MeOH
(150 ml) at 0°.  After 18 hr the MeOH was evaporated, H,O was
added, and then the product was isolated by Et,O extraction.
It had mp 85-87° (from petroleum ether, bp 60-80°) (11.4 g,
81%). Anal. (C,HuBrO;) H, Br; C: caled, 46.35; found,
46.8.

C. 1-(1,4-Benzodioxan-2-yl)-2-isopropylaminoethanol (3).—
NaBH, (2.0 g) was added during 1 hr to a stirred solution of 58
(2 g) and -PrNH: (20 ml) in MeOH (50 ml) at 0°. After 18 hr the
MeOH and the excess of -PrNH, were evaporated. The residue

(16) Part VIII of this series being prepared.

(17) Where analyses are indicated only by symbols of the elements or
functions, analytical results obtained for those elements or functions were
within 4=0.49, of the theoretical values,
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wax shaken with 1.V HCEand EwO. The acidic agueons sohition
was made alkaline with 2 .\ NaOH and then extracred with .0,
The extract gave 3.

{1,4-Benzodioxan-2-yl)glyoxal 1581 (a).-~ A =olation of 57 (1.5 ¢1
e DAMSO (15 mb) was kept at room 1emperature finr B days,
pored vt ice, and then extracted with EuO. The extract was
evaporated and the residnal gum was crystallized from 1.0
petrolenm ether thp 40-60°) (0.82 g, 95971 (b) A =olntion of
1,4-benzudioxan-2-y1 methylt ketone 11 g) and ey (0.6 g) 10
AcOH (30 ml) wax heated at 100° tinr 2 hr and then heated under
refhix for 1 hr. The cooled mixtre was filtered sand the filhrate
was evaporated to dryness. The residnal oil was dizsolved in
E6O and washed with 10*7, NaHCO, =olntion and rhen with Ha0.
The EO solution gave 58 (0.82 g, 7077 ).

When heated with o-phenylenedianine in MeOH =ohition, 58
gave 2-114-benzodioxan-2-yHguinoxaline, mp 152-153° from
FLOHL  dAnal. 1CeHuNLOs C, H, N,

1-(2-Chromany!)-2-isopropylaminoethanol (5) (al.-~NaBll,
(0.1 g) wax added during 15 min to g =<rirved =olution of 39 free
base (0.1 g) in MeOH 20 ml) and Me,CO (2 ml) at 0°. Afier
12 hr the MeOFL wax evaporated in racio, HaO wax added, and
the mixture was extracted with 5,0, Fthereal HCl was added
to the dried extract and 5-HCLE zeparated, mp 175-176°, from
MeOH-EtOAe. by A solutivn of 2-chromanyl diazomethyl
Ketone (54) (1 g1 in EtOTL 130 mh and Me, ('O 215 ml) was hy-
drogenatert in the presence nf Pc i2 g1, The mixture was
fihered and the filrate wax evapoated in racno. The rexidne
was shaken with T NV HCEand Et.0O. The acidie agueans =uhition
was made alkaline with 2.V NaOH and then exiracted with k0.
Ithereal HCl was added to the dried extract and 5- HClseparated.

1-(1,4-Benzodioxan-2-yl j-2-t-butylaminoethanol (16;.--¢-Bu-
NG (12, 0.0103 molt was added o a stirred sohition of bronw-
methyl 2-¢L4-benzodiaxanyl) ketone (2 g, 0.007% mol) in K0
(S0 mb st 0°0 After 1 ohr the mixtire was filtered 1o remwve
L-BuNH. - 1HCL Eehereal HCL was added 10 the filuate and the
=olid which =eparated was fractionally ervstallized 1o give 2-
(1, 4-benzodioxanyhi -butylaminomethyl ketone-THCH (551 mp
1821847 (79 mg), v 1750 em ™t

NaBBH, 10.25 ) was added during 15 min m a stirred =ohition
w55 10.09 g) in MeOH (50 by at 0°. After 12 hr the MeOH
was pvaporated (n eacio; 16-HCL was isolated in the same way
ax 5-HCL iahove.

1-(6-Bromo-2-chromany!)-2-/-butylaminoethanol (521.—Br.
10.2 g1 in AcOH (25 ml) was added 1o a solntion of 42-HCT in
AcOH 25 1l and thea the solition was kept at 40° unil the
Br: eolor had largely been dizcharged.  After 1 hr, AcOH wax
evaporated in raeio. 52-HCL wax obtained by procedure b
piven for 5 HCL

1-(1,4-Benzodioxan-2-yl)-2-isopropylaminoethanol (3).--A
<olation of 6-HCH (0.1 g) in EtOH (15 ml) and Me.CO (10 ml}
wix hydrogenated in the presence of Pt eatalyst (0.2 g). The
mixture was filkered, the filirate was evaporated to drvness, and
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then the residue was dissolved in Ha0O 130 mb. The <obnion wa-
made alkaline with 8 N NaOH and extracted with B0, The
extract gave 3, mip SN-8O°,

7-UCHwas used in place of 6 HCL The residue obratied atuer
evaporation of the filrate was vrvsiallized from MeOH  Eraae
w give 4-HCL mmp H4-145°,

Ethyl Naphtho{2,3-h]-1,4-dioxan-2-carboxylate :62:. - }(hyl
2o-dibromopropionate £25 @) was added during 30 min 10 g
mixture of 253-dihvdmxynaphthalene (40 g0 anhyvdrons K0,
135 21, and MelCU 1500 mls which was being stirvert and heavel
under reflux. More KeCO; 030 ) was then addel. followed hy
more cithyl 23-dibromopropionate 725 g3 biring 34 min. The
proceduve dexeribed iu che tast sentence was repeated twise
nire. The mintare was then stirved and heated under reflux 1o
IS h and then moled and filtered. The Me.CUlwas evaporatel
and the residhie was extracied with O 300 mb: aml Eaol) €360
tab 1o rhree portion=. The tO exivaer was washed with 5
acpienins NagCOy 200 mby and then Tho, The extracr wasdriel,
the FuO was evapornted, and the residoal nil was distlled 1o
give 62, bp 1701757107 mmy, mp 61-62° i hcg, 63 .

Naphtho|2,3-h-1,4-dioxan-2-carboxylic Acid (63 .- Comumnd
62 (36 gi and 107, agueons NaO1l €200 mb) were heated ar 1on?
o 45 i The solntion was copled 1o 407 and maintained i
4G° while concentrated HCHGAU mb was added. The mixture swas
cooled and fhered, o the <olid 63 1252 ¢ 057, - wis washald
with HLO <ol

Naphthoi2,3-h,-1,4-dioxan-2-carboxylic Acid Chloride (64 :.
Componund 63 161.2 g1, SOCL 744 g1, and CHCL 1 1,200 ) wer
heated nnder refhix for 4 hre and then the CHCL sod 1he exees<
ot ROCE were evaporated. The vesidue was 64 1555 g, 86, 1

Chloromethy! Naphtho[2,3-/}-1,4-dioxan-2-vl Ketone (65,  \
snbutivi nf 64 125 gb in EwO 2300 b was aeaved with a shgh
exeess of CHENG in EGD at 050 After IS hr exeess CHLNG aml
FLD were evaprorated. A sohnion of the vesivhual oil (20 gt
which rvonsisted ot o linzomethyt napheho?205-600 d-dinxan-2-vl
keroue v 2120 @ Yo FeO @250 by was <aturated with
HCHgas ai 4% Tee s 25tcgy and R0 200 mbrwoere sadded and i he
misinre was <haken. Phe ED <ohitinn was washeil<necessively
with THO 5o ml, 3 ames, 17 wpeons NaCOg 250 b, 2
ties i, and H.0 050 mb 3 iimess Thehied 0 <oladon was
evaporated o give 65 1192 ¢, 777, 4

2-(‘hloro-1-(naphtho;2,3-h]-1,4-dioxan-2-vl .ethanol.-- NuBll,
12 0 was added dinrving S0 min vy aostrred <olhidon of 83 20 g in
MeOH 720 mbear 070 Afeer 16 hr vhe MeOIT was evapiraral,
O <50 mb was added. ol then the mixtnre was extraceted with
Eta) 630 ml 4 tinmes, The exaact was washed with 11U, dried,
atnb evaporated 1o give vhe rhlorohybio as anoil 032 @0 640, 0
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