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Compounds II-VI were prepared by the following general
procedure. The tetracycline was added to a stirred mixture
of the aleohol and aldehyde, and the mixture refluxed to give
clear solution. The time in each case was determined by «
preliminary small-scale reaction, followed clogely by paper chro-
matography. The solution was allowed to cool, then taken to
dryness in vacuo, and worked up with anhydrous ether to a solid.
Analytical samples were obtained by dissolving the crude solid
in chloroform, then washing several times with wuter. The
chloroform, after drying (Na.80), was evaporated in vacuo,
and the residue was worked up with anhyvdrous ether 1o vield
the appropriate alkoxvalkyltetracyeline,

N-(1-Methoxyethyltetracycline (I1).--Tetracveline (444 g,
0.01 mole), methanol (75 ml.), and acetaldehyde (25 ml) were
refluxed 2.5 hr. A portion (8577) of the cooled solution, when
worked up, gave 1.5 g. of crude II. From the erude material
there was obtained 400 mg. of analvtically pure IT: 2% > """
218 my (e 14,800), 270 (19,100}, and 360 (12,100,

Anal. Caled. for CuHapN:0g: C, 59.75; H, 6.02: N, 5.57.
Found: C, 59.64; H, 5.99; N, 5.04, 5.32.

N-(1-Methoxy )propyltetracycline (III).——A mixture of tetra-
eycline (8.88 g., 0.02 mole), methanol (150 ml.), and propion-
aldehyde (50 ml.) was refluxed 2.5 hr. to give 3.65 g. of crude I11.
From 2.4 g. of crude material 250 mg. of analytically pure III
was obtained: A00Y 218 mu (e 15,600, 270 (19,100), and 360

(13,900).
Anal. Caled. for CoeHpN:Op: C, 60.45; H, 6.25; N, 5.42.

Found: C, 59.70; H, 6.39; N, 5.65.

N-(1-Methoxy )methylchlorotetracycline (IV).—A mixture of
chlorotetracycline (24.0 g., 0.05 mole), methanol (300 ml.), and a
46,577, solution of formaldehyde in methanol® (100 ml.) was re-
fluxed 45 min. Work-up gave 19.3 g. of crude material.  From
3.0 g. of crude material, 900 mg. of analytically pure IV was
obtained: ALY 230 mpu (e 17,200), 268 (18,000), and 370
(9140).

Anal. Caled. for CuHsCINGOe: Q) 55.12:
6.78; N, 5.36. Found: C, 54.85; H, 5.27; (], . D27,

N-(1-Methoxy )ethylchlorotetracycline (V).--A mixture of
chlorotetracycline (7.2 g., 0.015 mole), methanol (30 ml.), and
acetaldehyde (15 ml.) was refluxed for 2.75 hr. Work-up gave
5.47 g. of crude material.  From 2.0 g. of ¢rude product, 820 mg.
of analytically pure V' was obtained: ALY " 230 mpu (e 17,700),
268 (18,200), and 370 (10,200).

Anal. Caled. for CuHaeCINLOy: €, 53.492; H, 544; (],
6.60; N, 5.22, Found: C,55.44; H, 5.22; Cl,6.52; N, 5.22.

N-(1-Methoxy )propylchlorotetracycline (VI).—A ixture of
chlorotetracycline (9.6 g., 0.02 mole), methanol (120 ml.), und
propionaldehyde (40 ml.) was refluxed 1.5 hr.  Work-up vielded
9.7 g. of crude material.  From 2.0 g. of crude matevial there
was obtained 850 mg. of analyticallv pure V1o AL H00 230 mig
(e 17,600), 266 (18,1507, and 370 (10,2003,

Anal. Caled. for CxHuCINQe: €, 56.67: H, 5670 CL
6.44; N, 5.08. Found: C,56.50; H,s.81; Cl,6.50; N, 5.20,

N-(1-Methoxy)methylchlorotetracycline (IV) Ethylenediamine
Salt.-To IV (500 mg., 0.96 mmole) was added 14 ml. of a 10¢/
water-in-methanol solution. Triethvlamine (0.28 ml) was
added and the solution warmed to 50°. Next 2.0 ml. of an
ethylenediamine-in-methanol solution (prepared by adding 1.6
ml. of ethylenediamine 1o 14.4 ml. of MeOH) was added, and
after several minutes of stirring the crystalline salt appeared.
After cooling and filtering, the erysials were washed with a 109,
water-in-methanol solution, theu anhydrous ether, and dried.

Anal. Caled. for CuHaCINLOe O, 33.56: H, 6.05;. (I,
6.08: N, 9.61. Found: ¢, 33.20: H, 6.33; 1, 6.19, 6.23; N\,
4.59.

N-(1-Methoxy ethylchlorotetracycline {V) Ethylenediamine
Salt.—Treatment of V, as above, gave the crystalline ethylene-
diamine salt of V.

Anal. Caled. for CuHuCIN Oy O, 54.31; H, 6.25; Cl
5.94: N, 0.38. Found: C, 53.95: H, 5.75: C}, 6.02; N, 9.24.

I and Methanesulfonyl Chloride.—A solution of I (1 g., 1.9
nmmoles) in pyridine (10 ml.) was cooled to 0°.  To this was slowly
added methanesulfonyl chloride (0.5 ml.) while the temperature
was kept below 3°.  The mixture was stirred 1 hr. at 0-5° and
filtered. The Altrate was precipitated into anhydrous ether (40
ml.). The gummy solid obtained was washed several times
with anhydrous ether, then worked up by stirring with acetone.
A solid was obtained which was shown to be mainly [ and some
tetracycline.  The infrared spectrum showed no nitrile absorp-
ton at 4.53 4.
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Under identical conditions, tetraecyeline was dehydrated at the
carboxamide to give tetracycline nitrile as the major produei,”
ax demonstrated by paper chromatography and nfrared spee-
trum tabsorption at 4.53 wl.

Various Alkoxyalkylation Attempts Followed by Paper Chro-
matography.- Reactions of tetracyclines with other aleohols and
aldehydes were carried out as previously described for 1-VI,
These were followed by paper chromatography,® and in nosi
cases new conmponents were detected on chromatogrias. These
reaction producis were not characterized, but are believed fo
be alkoxvalkyltetracyvelines analogous to T-VIo Those reactions
which produced new compounds ax demonsirated by paper
chiromatography are snmmarized.

Tetracyeline and formaldehyde reacted with the following
aleohols: ethanol, n-buryl aleohol, t-butyl alcohol, benzyl aleohol,
e-hydroxyuacetio acid, 2-phenylethanol, lactic acid, sorbitol.
and mannitol. Tetracveline and methanol reacted with the
following aldehvdes:  glyvoxyvlic acid, 2-pyridinealdehyde, p-
nitrobenzaldehvde, p-chlorobenzaldehyde, 2-furfural, and chloro-
acetaldehvde.  Nimilarly 6-demethyltetracyeline and methanol
rencted with formaldebyvde and propionaldehyvde.
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Synthesis of Heterocyclic-Substituted
Chromones and Related Compounds as
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In continuing previous studies® in this laboratory on
the synthesis of potential anticancer agents, a further
series of heterocyclic-substituted chromones and re-
lated compounds has been prepared and submitted
for screening under the auspices of the Cancer Chemo-
therapy National Service Center.

The chromones were synthesized by a standard
three-step procedure involving (1) condensation of
the appropriate 2-hvdroxyacetophenones with hetero-
eyelic acid chlorides to form the esters listed in Table I,
(2) Baker-Venkataraman rearrangement? of these
esters to the corresponding  1,3-diketones listed in
Table 11, and (3) dehydrative cyelization of the di-
ketones to the corresponding chromones shown in
Table III. The diketone, 1-(2-hydroxy-3-methoxy-
phenyl)-3-(2-quinolyl)propane-1,3-dione, was not iso-
lated in the pure state; Baker-Venkataraman re-
arrangement of the corresponding ester (II) gave an
inseparable mixture of red and white products (pre-

(1) This work was supported by the National Cancer Institute, National
Institutes of Health, Bethesda 14, Md.

(2) Deceased.

3) P. F. Devitt, A. Timoney. and M. A, Vickars, J. Org. Chene, 26,
$941 (1961,

(1) W. Baker. J. Chem. Soc., 1381 (1933): 1. =, Mahal and K. Venka-
raraman, Current Sci. (Indiay, 2, 214 (1933): B. G, Doyle, '. Gogan, J. F.
Gowan, J. Keane. and T. 5. Wheeler, Sei. 2o, Roy. Dublin Soe., 24, 2491
(1048).
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TaBLe I
2-ACYLOXYACETOPHENONES
Rl
Rz OCOR!
R COCH,
M.p., Yield, — Caled., % Found, %
No. Rt R2 R3 R4 °C. %% Formula C H Cl N C H Cl N
I OCH, OCH; H 2-Quinolyl 130 30 CyHNO; 68.4 4.9 4.0 68.7 4.7 4.0
11 H H OCH; 2-Quinolyl 176-177 40 CieHisNO; 71.0 4.7 4.4 71.1 4.9 ... 4.5
111 H H Cl 2-Quinolyl 183-184 56 CisHp2CINO; 66.4 3.7 10.9 66.2 3.8 10.8
18% H H Cl 2-Pyridyl  128-129 50 CuHCINO; 61.0 3.7 12.9 61.2 3.7 12.9
v H H Cl 3-Pyridyl 75-76 57 CuH;,)CINO; 61.0 3.7 12.9 61.0 3.7 13.2
VI H H Cl 2-Furyl 82-83 89 CisHClO, 539.0 3.4 13.4 59.0 3.5 13.9
VI H H Cl 2-Thienyl  80-82 89 CisH,ClO;S  55.6 3.2 12.6 55.5 3.4 11.6
TasLE 1T
ProOPANE-1,3-DIONES
R!
R OH
R COCH,COR¢#
M.p., Yield, Caled., % Found, 9

No. R R2 Rs3 R+ °C. % Formula C H Cl N C H Cl N

VIII OCH; OCH; H 2-Quinolyl 123-124 60 CyH17NOs 68.4 4.9 4.0 685 5.0 ... 4.2

IX H H Cl 2-Quinolyl 160-162 54 CiHCINO; 66.4 3.7 10.9 4.3 66.3 3.7 10.5 4.2

X H H Cl 3-Pyridyl  184-185 70 CHCINO; 61.0 3.7 12.9 5.1 60.6 3.8 12.3 5.2

XI H H Cl 2-Furyl 116-117 80 C1:H,Cl0, 59.0 3.4 13.4 58.8 3.3 13.4

XII H H Cl 2-Thienyl 104-105 92 Ci:HoClO:S 556 3.2 12.6 55.7 2.9 12.8

Tasre I11
CHROMONES®
Rl
R? 0 R¢
R? l
0
M.p., Yield, Caled., % Found, %

No. R! Rz R3 R4 °C. % Formula C H Cl N C H Cl N
XIII OCH; OCH; H 2-Quinolyl 214-213 72 CooHsNOy 72.1 4.5 4.2 71.9 4.5 3.9
X1V H H OCH; 2-Quinolyl 207-208 29 C1sH3sNO; 75.2 4.3 4.6 75.5 4.4 5.4
XV H H Cl 2-Quinolyl 232-233 80 CisHieCINO;, 70.3 3.3 ... 4.6 70.6 3.3 ... 4.7
XVI® H H Cl 3-Pyridyl 197-198 91 CuHsCINO, 65.2 3.1 13.8 ... 64.8 3.2 13.9
XVII H H Cl 2-Furyl 210 87 C1;:H,ClO; 63.3 2.9 14.4 ... 63.4 3.0 13.7
XVIII H H Cl 2-Thienyl 174-175 92 CiH:ClO,8 59.4 2.7 13.5 59.8 2.8 13.4

¢ All chromones, except XVI, are new compounds. ? This compound, prepared by a different method, was reported® with m.p.

187-188°.

sumably diketone and chromone) which was cyclized
directly to the chromone XIV.

The related 2-hydroxyacrylophenones (XIX-
XXIV)*~ were obtained from alkali-catalyzed con-

OH R
Ly
Cl

(¢]
XIX, R = 2-quinolyl XXII, R = 4-pyridyl
XX, R = 2-pyridyl XXIII, R = 2-furyl
XXI, R = 3-pyridyl XXIV, R = 2-thienyl
densation of the appropriate heterocyclic aldehydes

with 3-chloro-t-hydroxyacetophenone.

(56) R, Kuhn and H. R. Hensel, Chem. Ber., 86, 1333 (1953).

(6) A. C. Annigeri and S. Siddappa, Indian J. Chem., 2, 413 (1964).

(7) P. L. Cheng, P. Fournari, and J. Tirouflet, Bull. soc. chim. France,
2248 (1963).

Of chief interest among the compounds tested for
anticancer activity in the earlier series,® and so far
in the present one, is 6-chloro-2-(2-quinolyl)chromone
(XV). This displayed borderline, though significant,
activity against Sarcoma 180 in all trials. No com-
parable degree of activity was shown by the other
2-(2-quinolyl)chromones (XIII and XIV) and this
finding tempted us to correlate the activity of the com-
pound with the presence of the chlorine atom in the
molecule. Accordingly, we were interested in pre-
paring the other chlorinated derivatives. The screen-
ing data available on these compounds are preliminary
and, as with XV, both toxicity and antitumor activity
varied unpredictably from test to test. Though final
assessment awaits further testing, the preliminary
results in many cases show a degree of reduction in
tumor weight which suggests that there may be a
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Tagre 1V
ANTIFUMOR ACTIVITY OF ]’IE'I'I‘)H()(,‘Y(TI,I(‘ SUBSTITUTED CHROMONES AND RELATED ( JOMPOUNDS"
Animal wr.
Test? 1Jose, dif., . Thimor wt., i o Cell culd trres e
Compd. system mg. ke, survivors [ mg, (T T/C ;4 =lope?
VIII SA 370 5/6 —0.7 645/1091 50
CA 30t N/10 -2 4 114171723 66
IX SA 300 6/6 - 1.4 1115,/1577 NO 13 ~ 0 60
A 270 10/10 -0 6 SO0/84% it
270 g/10 -1~ 154/1056 14
N SA 230 576 —4 . H02/478 41 24 0.95
250 /6 -7 .6 100,203 G4
CA 200 10/10 —-b 4 TS1/1236 6.3
X1 SA 250 0/6 C L Toxie >10
62 6/6 —0 3 LO8S /1820 02
CA S0 10/10 —~1 0 1275/1%49 68
XTI RA 250 0/6 - Toxie 4.7 —0.73
62 2/6 - {18 1315/ 1820 Toxie
3 0/6 L . Toxie
X111 SA 125 56 — 1.4 N34/1001 (6
CA 100 10/10 ~-1.0 1654/1723 95
X1V NA 250 576 —0.5 H88/THE 1
C'A 250 9/10 .2 7O2/0171 67
NV SA 306 2/6 5.0 162 /1377 Loxic 44 —0.71
150 6/0 —3.5 3001342 22
150 6/7 —2.7 350/1371 26
150 3/6 —1.3 305 /1434 Toxic
150 6/7 —-2.6 435/110H 340
150 5/6 —-2.6 444 /703 53
150 2/7 —5.8 A2T/12TT Toxic
150 2/6 —4.2 202/1298 Toxie
115 o —2.0 175,755 Toxic
IH 6/7 ~0.5 435 /706 61
85 4/7 — N 5357 1067 Toxie
85 4/7 —3.0 598/1583 Toxie
603 1/6 —0.7 S8 /1470 DD
CA 44 9/10 —-2.2 ToL/TY2 O+
XVI NA 125 6/6 —4.5 N1T/978 N3 >100
A 100 10/10 —2 1 ST/ 1200 44
100 10/10 - 1.2 T06,/1037 [$h
XVIT SA (25 676 .~ 1477 /1288 P14 >10
CA 100 10/10 Pt 1295 /1378 4l
XVIII SA 125 4/6 b0 03671393 07 >10
CA gt 10710 (" 39571378 43
a0 10/10 1.1 1698/ 1549 01
XIX NA 250 0/6 . . Toxic 7.4 .35
62 6/6 —1.0 YTH,/ 1106 =8
XX1 SA 250 (/6 : Toxie 14 0.70
125 5/6 —2.4 227 /676 10
125 6/6 —=1.9 1207 /1504 02
LL 87 6/6 —4 SUH 042 bn
XXII SA 250 07 . . Toxic 27 -1 1
65 7T —2.9 725/ 1306 3
63 6/7 -3 1 £$50/1200 a3
LL 45 5/6 -5 440/1120 1]
45 6/6 —2.8 4R5/796 60
XXII11 SA 250 6/6 -2 NE3/TAN 1S 6.2 0.39
XXIV SA 250) 6/6 — 1.1 655,745 ST 3.5 — (). N7
8.3 2.70

* For testing procedures see Cancer Chemotherapy Rept., 25, 1 (1962).
lung carcinoma. °¢T test animal, C = control animal. ¢ EDj
¢ Slope = difference in response for a tenfold difference in dose.

relationship between the chloro-2-hydroxyphenyl-C-
(C-C-heterocycle (furyl excepted) type of structure and
anticancer activity against the sarcoma and carcinoma
systems which might be worthy of further investiga-
tion. No extension of this study can be carried out
by us in the immediate future.

The screening data of interest are summarized in
Table TV. None of the esters tested (IV-VTI) were

b SA = Sarcoma 180, CA = Adenocarcinoma 755, LL = Lewis
dose (v/ml.} that inhibits growth to 509% of control growth.

active against any of the usual systems and all of the
compounds tested were inactive against lymphatic
leukemia 1.1210. The acrylophenones, XIX, XXIII,
and XXIV, were inactive against Friend virus leukemia
(solid form). These results are not meluded in Table
IV. Some of the compounds were also assayed for
activity against the KB cell line in tissue cultures
but none showed any reproducible activity of interest
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(i.e., EDg <4 y/ml). These results are included in

Table IV for comparison.

Experimental Section®

The preparation of the individual compounds listed below
illustrates the general procedure for each class of compounds.

2-Acyloxyacetophenones (Table I). 5-Chloro-2-(2-quinoline-
carboxy)acetophenone (III).—Quinaldoyl chloride (10.0 g.,
0.052 mole) in dry benzene (80 ml.) was added gradually to a
well-stirred ice-cold solution of 5-chloro-2-hydroxyacetophenone
(8.9 g., 0.052 mole) in pyridine (70 ml.). After 24 hr. the mix-
ture was added to excess dilute acetic acid. The product, which
separated, crystallized from ethanol-acetone in needles. Melting
points, per cent ylelds, and analyses are summarized in Table
I. In the preparation of the esters IV-VII, the acid chloride
was added dropwise to the pyridine solution of the acetophenone.

1-(2-Hydroxyphenyl)propane-1,3-diones (Table II). 1-(5-
Chloro-2-hydroxyphenyl)-3-(2-quinolyl )propane-1,3-dione  (IX).
—Powdered KOH (2.5 g.) was added to a solution of 5-chloro-2-
(2-quinolinecarboxy)acetophenone (5.0 g.) in dry pyridine
(100 ml.). The mixture was shaken vigorously for 20 min. and
set aside for 12 hr. The crude product, liberated by the addition
of cold dilute acetic acid, was washed with water. It crystal-
lized from ethanol-acetone in yellow needles. Melting points,
etc., are recorded in Table I1.

Chromones (Table III). 6-Chloro-2-(2-quinolyl)chromone
(XV).—1-(5-Chloro-2-hydroxyphenyl)-3-(2-quinolyl)propane-1,3-
dione (3.6 g.) in acetic acid (40 ml.) and H,SO, (1 ml.) was heated
on a steam bath for 15 min., poured onto crushed ice, and neu-
tralized with 109, NaOH. The product which separated crystal-
lized from ethanol-acetone in needles. Melting points, ete,,
are recorded in Table ITI.

Acrylophenones. 5-Chloro-2-hydroxy-3-(4-pyridyl)acrylophe-
none (XXII).—Aqueous KOH (509, 10 ml.) was added to a
solution of 5-chloro-2-hydroxyacetophenone (3.4 g., 0.02 mole)
and pyridine-4-aldehyde (2.1 g., 0.02 mole) in ethanol (50 ml.).
After being stirred at room temperature for 12 hr., the solution
was neutralized with dilute acetic acid. The produet, which
separated, crystallized from alcohol in yellow needles, m.p.
143-144°, vield 409.

Anal. Caled. for CiH,(CINO;: C, 64.7; H, 3.9; N, 54.
Found: C, 64.5; H,4.0; N, 5.5.

(8) Microanalyses were carried out by Mrs, E. M. Carey of the Depart-
ment of Chemistry, University College, Dublin, and by Drs. Weiler and
Strauss, Analytical Laboratory, Oxford, England.

Synthetic Spasmolytic Amines

‘EORGE H. Coconas,! SOUREN AVAKIAN, AND
Gustrav J. MARTIN

Research Laboratories, National Drug Company,
Philadelphia 44, Pennsylvania

Received February 8, 1965

A study of some isomeric hexyl- and heptylamines by
Marsh, et al.,? indicated that N-methy! substitution of
these primary amines enhanced spasmolytic action and
increased muscle relaxant activity while having no
effect on the pressor activity of the amine. One of the
more potent spasmolytic amines is 2-(3-methylbutyl)-
amino 6-methylheptane (Octinum-D).? A more re-
cent study* of N-alkyl-15-dimethylhexylamines has
shown that these compounds exhibit some activity

(1) School of Pharmacy, University of North Carolina, Chapel Hill,
N. C. To whom requests for reprints should be addressed.

(2) D. F. Marsh, A. Howard, and D. A. Herring, J. Pharmacol. Ezxptl.
Therap., 108, 825 (1951).

(3) H. Hass, Arch. Exptl. Pathol. Pharmakol., 227, 71 (1955).

(4) (a) Y. Ota, G. Otani, and R. Enomoto, Yakugaku Zasshi., 80, 1153
(1960); (b) Y. Ota, ibid., 81, 403 (1961).
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against acetylcholine-induced spasms and against blood
pressure lowering.

The pharmacodynamic action of these amines has
been conveniently compared with that of the natural
alkaloids, atropine and papaverine, in their ability to
prevent spasms of isolated muscle when activated by
acetylcholine or barium chloride solutions, respectively.
More often than not, these amines possess both actions.
The rather interesting pressor activity data of simple
amines and the properties of such a compound as 2-(3-
methylbutyl}amino-6-methylheptane* prompted the
synthesis of the compounds listed in Table I.

The secondary and tertiary amines were conveniently
prepared by alkylating amines such as pyrrolidine,
piperidine, morpholine, furfurylamine, and 2-amino-
methyl-1,4-benzodioxane with the appropriate alkyl
bromides, e.g., isoamyl bromide 2-bromo-6-methyl-
heptane, and 2-bromo-6-methylhept-5-ene.

The preparation of alkyl bromides was achieved by
the reduction of the corresponding methyl ketone with
potassium borohydride to give the secondary alcohol.
Subsequent bromination of the alcohol with phosphorus
tribromide gave the bromide.

The spasmolytic activity on isolated muscle tissue
of the most active amines is listed in Table II. None of
the amines tested were superior to either atropine or
papaverine in spasmolytic activity.

Experimental Section®

Reduction of 6-Methylhept-5-en-2-one.—A solution of 16.2 g.
(0.3 mole) of KBH, in 100 ml. of water” was added dropwise to a
solution of 100 g. (0.8 mole) of 6-methylhept-3-en-2-ones in 200
ml. of methanol. The addition was made slowly to keep the
temperature below 40°. After all the borohydride solution was
added, the mixture was heated on a steam bath for 2 hr. and then
cooled in an ice bath. A 1:1 solution of concentrated HCI and
water (250 ml.) was then added to the reaction and the mixture
was allowed to separate. The aqueous layer was extracted with
three 100-ml. portions of ether and the combined organic layers
were dried (Na,CO;). Distillation of the combined organic
layers yielded 80 g. of 6-methylhept-3-en-2-ol, b.p. 76-78° (11
min. ).

Anal.  Caled. for CsH,60: C, 74.94; H, 12.58. Found: C,
75.11, 74.89; H, 12.74, 12.48.

Reduction of 6-Methylheptan-2-one.—A similar procedure as
that described above gave 759 of 6-methylheptan-3-0l, b.p. 74°
(15 mm.).

Anal.  Caled. for CsHiO: C, 73.7S; H, 13.99.
74.04, 74.38; H, 14.21, 14.51.

Bromination of 6-Methylhept-5-en-2-ol.—A mixture of 117 g.
(0.91 mole) of 6-methylhept-5-en-2-0l and 35 g. (0.44 mole) of
dry pyridine was cooled to —40° and kept at that temperature as
147 g. (0.52 mole) of PBr; was added dropwise over a period of 3
hr. The mixture was allowed to stand overnight at room tem-
perature and then distilled under reduced pressure. A fraction
boiling at 66-85° (17 mm.) was washed with cold saturated Na-
HCO; solution and extracted with 200 ml. of ether. The extract
was dried (Na.S0,) and distilled to yield 134 g. of 2-bromo-6-
methylhept-5-ene, b.p. 85-86° (27 mm.), n2p 1.4922,

Anal.  Caled. for CHi:Br: C, 50.27; H, 7.91;
Found: C, 50.84: H, &.12: Br, 41.36.

Bromination of 6-methylheptan-2-0l.—Phosphorus tribromide
(380 g., 1.40 moles) was added over a period of 3 hr. to 177 g.

Found: C,

Br, 41.81,

(5) (a) J. Paris and J. Vanlerenberghe, Compt. rend. soc. biol., 146, 265
(1950); (b) E. Savini, Arch intern. pharmacodyn., 82, 127 (1950).

(6) Melting points were taken in a mineral oil bath with an open capillary
and are corrected. The authors are indebted to Mr. Sidney Alpert and his
associates of the Analytical section for carrying out the nitrogen (Dumas
method) analyses.

(7) Potassium borohydride solution was stabilized by the addition of a
few drops of 1 N NaOH solution.

(8) Obtained from Givaudan-Delawanna, Inc., Plila., Pa., as methyl-
heptenone.



