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Synthetic Investigations in Diterpenoids

For some time we have been carrying out experi-
ments to develop stereospecific syntheses for the diter-
penoids. In view of a recent communication by Storx
and ScHWLENBERG! on the synthesis of dl-dehydro-
abietic acid, we wish to report the results of our own
work on the synthesis of pL-6-methoxypodocarpane (VI).
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1-Methyl-7-methoxy-3, 4-dihydronaphthalene? (I) was
oxidized in acetic acid solution with red lead oxide® and
the crude diacetate rearranged in dilute alcoholic sul-
phuric acid to 1-methyl-7-methoxytetralone-2 (I1), b.p.
125-126°/0-8 mm, n% 1:5730 (yield 729,) (calculated for
Cy, H,, 0,: C, 75-8; H, 7-4; found: C, 76-1; 7-4), semicar-
bazone m.p. 191-192° (calculated for CH,;O,N;: N,
17:0; found: N, 17-2). Condensation of the f-tetralone
(IT) with 4-diethylaminobutanone-2-methiodide* afford-
ed 6-methoxy-2-keto-4a-methyl-2,3,4,4a,9,10-hexahy-
drophenanthrene (III}, b.p. 115-120° (air-bath)/0-004
mm as a very viscous oil {yield 629%) (calculated for
CieHy30,: C, 79-3; H, 7-5; found: C, 78-84; H, 7-5), 2,4-
dinitrophenylhydrazone, m.p. 241-242° (dec.) {calculat-
ed for C;H,,O,N;: C, 62:6; H, 5-3; found: C, 62-9; H,
5-5). This {II1) was then methylated with methyliodide
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2 P, C. Mrrrer and S. Dg, J. Ind. chem. Soc. 16, 35 (1939).

3 Cf. F. W, Newnart, A. S. Harris, H. W. FreperICK, L. E.
Jounston, W. J. RIcHTER, E. WarTon, N. A. WiLson, and K. For-
KERS, J. Amer. chem, Soc. 77, 5646 (1955).

4 J. W. CornrorTH and R, Ropinson, J. chem. Soc. 1949, 1855,

in the presence of potassium tert-butoxide® to give 1,1-
dimethyl- 2-keto-6-methoxy-4a-methyl-1,2,3,4,4a, 9-
hexahydrophenanthrene (IV), b.p. 120-125° (air-bath}/
0-004 mm as a glass (yield 729%,). (Calculated for
CisHuO,: C, 79-97; H, 8-2; found: C, 79-9; H, 8-2), the
2, 4-dinitrophenylhydrazone m.p. 238-240° (dec.) crys-
tallized from acetic acid and contained one molecule of
solvent {calculated for C, H,,O;N,, CH,COOH: N, 10-97;
found N, 11-13), Mixed melting point with the Z,4-di-
nitrophenylhydrazone of the «,f-unsaturated ketone
(ITII) shows 15° depression. Compound IV on hydro-
genation with palladium-charcoal (109%,) in acetic acid
afforded 1, 1-dimethyl-2-keto-6-methoxy-4a-methyl-1, 2,
3,4,4a,9,10,10a-octahydrophenanthrene (V), b.p. 180 to
184°/0-8 mm (calculated for C, H,,0,: C, 79-4; H, 8.9;
found: C, 79-8; H, 8-9); 2,4-dinitrophenylhydrazone,
m.p. 198-199° (caleulated for C, H,sO;N,: N, 12-3; found:
N, 12-3), The keto group in compound V was reduced by
CLEMMENSEN's method to give in good yield 1,1-di-
methyl-4a-methyl-6-methoxy-1, 2, 3,4, 4a, 9, 10, 10a-octa-
hydrophenanthrene (prL-6-methoxy podocarpane®) (VI),
b.p. 145-147°/0-8 mm as a colourless mobile oil; n2§
15570 {calculated for C,;;H,,0: C, 83:68; H, 10-1; found:
C, 83-3; H, 10-2).

Our thanks are due to Professor D. K. BANERJEE for his interest
and encouragement during the course of this investigation.

K. Ramax and P. N. Rao?

Department of Organic Chemistvy, Indian Institute of
Science, Bangalove, India, August 6, 1956,

Zusammenfassung

Die Synthesevon1, 1-Dimethyl-4a-methyl-6-methoxy-
1,2,3,4,4a,9,10,10a-octahydrophenanthren (DL-6-Me-
thoxypodocarpan) aus 1-Methyl-7-methoxytetralon-2
wird beschrieben.

5 G. CooLEY, B. ELL18, and V. PETROW, J. chem, Soc. 1955, 2998.

8 Cf. W. P. CampirLL and D, Topp, J. Amer. chem. Soc. 64, 928
(1942).

7 Present address: Division of Organic Chemistry, National
Chemical Laboratory of India, Poona-8, India.

Concentrations of Organic Acids
in Animal Tissues *

Insofar as we know there is no summary in the
literature of the concentrations of organic acids in ani-
mal tissues. Such data are, therefore, presented below.

The references in Table I guide the reader to the ap-
propriate footnote which presents the meaning of the
value given. In Table II are shown the sources of the

* Supported in part by a research grant from the National Cancer
Institute, National Institutes of Health, U. S. Public Health Service.
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Table I.—Concentrations of Organic Acids in Animal Tissues
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All concentration in mg/100 g wet tissue, Where the species is not denoted the data apply to the rat. Since references are provided with

all values, the range or standard deviation and the method of analysis can be found in the source cited.

Sample Ketoacids Fatty Acids Lactic Citric Other Acids
A B C D E F

1 2.5 1 340 12 34.2%

2 38 1 033
3 0-841 023
4 1-3¢ 165-3¢ 018
5 0.219 208-38 13-5 1-4

o ( Blood . 0284 182-48

7 094 110-88

2 2607

9 281 8

10 2:3

11 B 373 1

12 | Bome ‘ 272 12

13 19-0° 5:3 150 3
‘14 . 8-510 18-0 4.0 12
15 ( Brain 17.24 1210 32 1
16 1 15
17 9.5 2
18 2-88 10-8 2-4 713
19 ; Kidney . . . . . . 0810 1.7 13
20 . 2-54 1.0 14
21 3.4314 18
22 2-8° 2-817 783
23 0-910 1.618 1.8 2
24 2-911 12-1 2-3 1.8 13
25 \ Liver , 1.5 3¢
26 1.9814 18
27 0-3614
28 01 18
29 Milk 500-1250%

30 0-29

31 g-110 83 01 015
32 2.24

33 3019

34 } Reproductive Organs 6020

35 18021

36 83822

37 } Teeth . . . . 9923

383 Urine . . . . . . . 100-750

39 Whele . . . . . . 943124

Embryo . . . . .

1 Values for dogs. # Serum, 3 Fumaric acid. 4 Pyruvic acid. 8 This
value applies for each succinic, malic, cis-aconitic and isocitric acids.
6 Human. 7 Defibrinated. ® Oxalated. ? Alpha-ketoglutaric acid.
10 Oxalacetic acid, ** Kitten. 12 Ox. 13 Succinic. 14 Malic, 15 This

data. For example, item 15 in Table I under B (i.e., the
value 17-2) indicates through the reference ‘4’ that the
value refers to pyruvic acid, When Table 11 is consulted
for the item 15 B, it will be noted under ‘Data coordi-
nates’ that (see 13, 14, 15 B) the correct source is re-
ference 5 which under ‘References’ is FrRoumMan, ORTEN
and SmitHS. (Table 11, pag. 474.)

L. M. MarsHALL and K. O. DONALDSON

value for each of cis-aconitic and isocitric acids. 6 Mouse, 17 Rabbit.
18 Guinea Pig. 1? Seminal vesicle. 20 Median Prostate. 2} Glandular
vesicularis of the rabbit, 22 Dentin. 23 Enamel. 2¢ Chick.

Department of Biochemistry, Howard University
School of Medicine, Washingion, D. C., July 31, 1956.

Résumé

Les auteurs ont réuni en 2 tableaux les données de la
littérature sur le degré de concentration des acides
organiques dans les tissus animaux.
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Table I1.—Correlating data coordinates of Table I with data sources

Da_ta Reference Da‘ta Reference

coordinates coordinate

1B 1 17 F 4
i1cC 2 18 F 5
1D 3 18-20 B 5
2-3 B 3 18 D, E 5
2F 4

3,4 F 5 19 F 5
4 B 5 20-21 F 10
4-7C 6 22-24 B 5
5D E 5 22,23 E 13
5 6B 15 22 F 2
1B 16 23 F 11
8-9C 7 24D, E, F 5
10FE 5 25 F 5
11,12 E 13 26,27 F 10
13,14, 15 B 5 28 F 5
13 E 5 29 FE 12
13 F 4 30-32 B 5
13, 14,15 F 5 33-35 FE 12
14 D 9 36-37 E 14
15D 5 38 E 12
16 K 5 39 FE 13
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179, 1127 (1949).
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193, 277 (1951).
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163 (1944).
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Chem. 188, 97 {1951).

11 C. E. Froumawn and J. M. OrtewW, J. biol. Chem. 205, 717
{1953).

12 T, Tuunsrrg, Physiol. Rev. 33, 1 (1953).

13 F, Dickens, Biochem. J. 85, 1011 (1941).

14 1. Ziexin and F. Krusew, J. Dental Research 29, 498 (1952).

15 D. Cavarring, N. Frontart, and G. Toschi, Nature 164, 792
(1949).

18 T, E.FriepEMaNN and G. E. Havcew, J. biol. Chem, 147, 415
(1943).

Activité tuberculostatique de thiourées
ortho- et méta-substituées

On sait! que les thiourées constituent une famille
chimique particuliérement favorable a des études con-
cernant les relations entre la structure moléculaire et
Pactivité tuberculostatique. Des travaux déja nombreux
publiés sur ce sujet?, on peut tirer la conclusion que les
thiourées les plus actives sont les thiocarbanilides possé-
dant deux substituants de dimensions convenables
placés sur les positions 4 et 4'; par exemple, le 4-éthyl-4/-
isoamyloxythiocarbanilide présente une forte activité

1 Voir la monographie de D, C. SCHROEDER, Chem. Reviews 55,

181 (1955),
2 R. L. MAYER, P. C. Ersman et E. A. Konoprka, Proe, Soc. exp.
Biol. Med. 82, 779 (1953), — N.P.Buvu-Hoi et N. D. Xyong, (v.

Acad. Sci. 237, 498 (1953). ~ P, C. Eisman, E. A, KonopPka, R.L.
MAYER ¢t al., Amer. Rev. Tuberc, 70, 121, 130 (1954).
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in-vitro et in-vivod. Nous avons eu toutefois l'occasion
de signaler qu’il existe des thiocarbanilides portant des
substituantsen d’autres positions, et qui, néanmoins, pos-
sedent une activité tuberculostatique notable’ Dans
le présent travail, nous indiquons une sériec de nouveaux
thiocarbanilides, qui bien que substitués en position
ortho ou méla, sont dotés d’un pouvoir tuberculostatique
important. I’activité a été déterminée sur Mycobacterium
tuberculosis var. hominis (souche H37 RVD) poussant
sur milieu de culture de Dubos, inoculat étant constitué
par une dose de 0,01 mg de bacilles humides pour 5 cm3,
et la substance a essayer étant ajoutée en solution dans
le diéthyléncglycol; les lectures sont faites par opaci-
métrie, selon une technique déja décrite dans ce recueilt.

Dans ces conditions, les thiocarbanilides ortho-subs-
titués suivants, correspondant aux formules générales
I et 11, se sont montrés actifs & la concentration de 1078
(10p/ecm3):

2-méthylthio-4’-n-propylthiocarbanilide,
2-méthylthio-4’-n-butylthiocarbanilide,
2-méthylthio-4'-n-propoxythiocarbanilide,
2-méthylthio-4’-isopropoxythiocarbanilide,
2-méthylthio-4’-n-butoxythiocarbanilide,
2-méthylthio-4’-isobutoxythiocarbanilide,
2-méthylthio-4’-isoamyloxythiocarbanilide;

(g on
SCH, S .

g
5

eCH, S
II

2-méthylséléno-4/-n-butylthiocarbanilide,
2-méthylséléno-4’-n-propoxythiocarbanilide,
2-méthylséléno-4 -isopropoxythiocarbanilide,
2-méthylséléno-4'-n-butoxythiocarbanilide,
2-méthylséléno-4'-isobutoxythiocarbanilide et
2-méthylséléno-4'-isvamyloxythiocarbanilides,

Ces résultats sont a rapprocher de 'inactivité, cons-
tatée dans les mémes conditions expérimentales, chez les
composés I et IT dans la formule desquels ® = H, F, C],
Br, CH; et OC,H;; ils montrent une fois de plus I'impor-
tanice de la longueur de la chaine des substituants. De
méme, les a- ¢t f-N-naphtyl-N’-o-méthylthiophényl-
thiourées et les w- et B-N-naphtyl-N’-o-méthylséléno-
phénylthiourées sont inactives & la concentration de
105, Un groupe de thiourées assimilables & des thio-
carbanilides ortho-substitués est constitué par les 2-pyri-
dylthiourées (III) et les 2-thiazolylthiourées (IV); les
termes suivants sont actifs & la concentration de 10-%:

N-p-chlorophényl-N’-2-pyridylthiourée (II1; R == CI),

N-p-fluorophényl-N’-2-thiazolylthiourée (IV; R = F)

N-p-chlorophényl-N’-2-thiazolylthiourée (IV; R

N-p-bromophényl-N’-2-thiazolylthiourée (IV; R

e
Lo NH ﬁNH‘Q R
S
111

=

:

C
Br)

3 J. M. Gazavg, N. P. Buvu-Hoi, J. Pirot et N, D, Xvong, C. 1.
Acad. Sci. 241, 1525 (1955).

4 N. P. Buu-Hof, N. D. Xvong, N. H. Nam, J. M. Gazavs, J.
Prrot et L. Scuemsri, Exper. 11, 97 {1955).

5 Cf. N. P. Buu-Hoi, N. D. Xvong et N, H. Nawm, J. chem. Soc.
1955, 1573,



