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1. INTRODUCTION

1.1 The registrant, Pet Chemicals, Inc., is requesting a waiver
from the data requirements for the registration of the technical
grade of d-limonene and linalool. A label was not submitted, but

it is assumed that the technical product(s) for which registration(s
is (are) sought will be used for manufacturing purposes only and tha
the technical product will not be used by the consumer. The PM
agrees witht the above assumption.

2. CONCLUSIONS/RECOMMENDATIONS

2.1 Based on the above assumptions, hydrolysis studies will be
needed on each active ingredient. Also, based.on.the submitted... ..
monograph of linalool showihg it to be toxic to microbes, an ‘
activated sludge study should be done. (A monograph on d-limonene
was not included with this submission).

2.2 Articles taken from the open literature may satisfy some data
requirements. .

2.3 The activated sludge study can be waived if the registrant

can show that the manufacturing process will not result in contact
between the active ingredients and an activated sludge (sewage)
treatment plant. However, if the active ingredients are discharged
directly into the aquatic environment, then additional data will be
needed. .

2.4 The final use products may require additional data to support
their registration.

2757 A SAaughnessy number nilist accompahy the next submission of
linalool so that the submission can be tracked in the EAB system.
In addition, future submissions must include a label.
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Samuel M. Creeger

December 2, 1983

Section #1/EAB

Hazard Evaluation Division
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LINALOOL

Synonyms: 3.7-Dimethyl-1.6-octadien-3-ol: 2 6-dimethyl-octadien-2.7-0l-6.
Structure: CHy-C{CH,):CH-[CH,],-(CH)CIOH)- CH:CH,.
Description and physical properties: EOA Specs nos 48 & 226.
Occurrence: The optically active forms (d- and [) and the optically inactive form occur natura
in more than 200 oils from herbs. leaves. flowers and wood. The I-form is present in the larg
amounts (80-85%) in the distillates -from leaves of Cinnamonum cumphora var. orientalis and
camphora var. occidentalis and in the distillate from Cajenne rosewood. It has also been report
in champaca. ylang-ylang. neroli. Mexican linaloe. bergamot. lavandin and others. A mixture
d- and I-linalool has been reported in Brazil rosewood (85°;). The d-form has been found in paln
rosa, mace, sweet orange-flower distillate, petitgrain, coriander (60-70°,), marjoram, Orthodon linuloc
ferum (80%) and others. The inactive form has been repagtedain.clary, sage.. jasmine, god, Nectanc
elaiophora (Fenaroli's Handboox<0f Flavor-Ingredients. 15" =
Preparation: By fractionation of Bois de Rose oil or by chemical-synthesis.
Uses: In public use before the 1900s. Use in fragrances in the USA amounts to approximately 200.(
1b/yr.

Concentration in final product (%;):

Soap Detergent Creams, lotions Perfiume
Usual 004 0-004 " 002 05
Maximum 03 0-03 01 15

Analytical data: Gas chromatogram. RIFM no. 70-66: infra-red curve. RIFM no. 70-66.

Status

Linalool was given GRAS status by FEMA (1965) and is approved by the FDA for food 1
(GRAS). The Council of Europe (1974) listed linalool” giving an ADI of 0.25 mgikg. The Fe
Chemicals Codex (1972) has a monograph on linalool and the Joint FAO/WHO Expert Commit
on Food Additives (1967) has published a monograph and specifications for linalool giving a2 con
tional ADI of 0-0.25 mg/kg. :
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Biological data

Acute toxicity. The acute ip LDy, of linalool was found to be 340 mg/kg for male albino m
and 307 mg/kg for male albino rats (Atanassova-Shopova. Roussinov & Boycheva. 1973). In te
using 75-800 mg/kg, animals rapidly developed an ataxic gait. obviously reduced spontaneous mo
activity and depression while higher doses caused the assumption of a lateral position and develc
ment of respiratory disturbances leading to death. Narcotic effects were obtained with a dose equiv
ent to approximately half of the LDg,.

The acute oral LDsq of linalool for rats was found to be 2790 mg/kg, with ataxia soon af
treatment and death within 4-18 hr (Jenner, Hagan, Taylor, Cook & Fitzhugh. 1964). The ac
intramuscular LDsq for mice was found to be 8 g/kg (Northover & Verghese, 1962). The ac
dermal LD, in rabbits was reported as 5610 (3578-8374 mg/kg) Fogleman, 1970).

Subacute toxicity. The maximum tolerated dose (MTD) of linalool for mice was found to
0125 g/kg, determined as the maximum single dosc tolerated by all of a group of five mice giv
six ip injections over a 2-wk period (Stoner, Shimkin, Kniazeff, Weisburger, Weisburger & Gc
1973). The effects of linalool on hepatic drug-metabolizing enzymes in the rat were studied
Parke and co-workers. Pretreatment of rafet Ssdays with 150 mg linalool/kg ip caused no incre:
in the activities™d{ biptienyl 4-hydroxylase, glucuronyl transferase, or cytochrome P-450 -in~if
homogenates, but increased the activity of 4-nitrobenzoate reductase by 25-30%, (Parke & Rahm:
1969).

In a longer study, intragastric administration of 500 mg linalool/kg/day for up to 64 days indica:
that effects on liver proteins and drug-metabolizing enzymes developed slowly and might repres
physiological adaptation to linalool. Thus linalool may be involved in the induction of drug-metal
lizing enzymes in neonatal rats (from 4 wk old). Over the 64-day period. body weight was
affected. while liver weight and relative liver weight were slightly increased after day 30. Microsorr
protein concentration was increased after day 4. Cytochrome concentrations were decreased
day 7 but had increased by S0-70%, by day 64. +Methylumbelliferone-glucuronyl transferase actis
increased from 17°% on dav 3 to 150°/ by dav 64 while alcohol-dehvdrogenase activity was depres
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Irritation. Linalool applied full strength to intact or abraded rabbit skin for 24 hr under occlusion
was moderately irritating (Fogleman. 1970). Tested at 20°%;, in petrolatum. it produced no irritation
after a 48-hr closed-patch test on human subjects (Kligman, 1970). In other closed-patch tests on
human skin. linalool caused no primary irritation in 28 normal subjects when applied as a 20%
concentration in vascline or ointment. in 30 normal subjects when applied at 2%, or in 84 subjects
with dermatoses when tested in 0-4%, concentration in ethanol or a cream base (Fujii, Furukawa
& Suzuki. 1972). .

In tests of acanthogenic activity. daily application of a 207, solution of linalool in absolute alcohol
to guinea-pig skin for 8-10 days caused some epidermal thickening. with a mean acanthosis factor
of 46 {solvent = 1) (Schaaf. 1961). .

The effect of linalool and other alcohols on local capillary permeability was studied in rabbits
by the intracutaneous injection of various concentrations dissolved in isopropyl myristate and the
measurement of the resulting extravasal leakage of Evans blue injected iv. Tertiary alcohols showed
lower responses than other types of alcohols. while responses were enhanced for unsaturated alcahols
(Suzuki & Arai. 1966). ;

Sensitization. A maximization test (Kligman. 1966; Kligman & Epstein. 1975) was carried out
on 25 volunteers. The material was tested at a concentration of 207% in petrolatum and produced
no sensitization reactions (Kligman. 1970). In another maximization test (Kligman. 1966} on 25

e ynlunteers the material was tesietrgta coricefitration of 8% jrwpetroletum and produced no sensitiza-
tion reactions (Greif, 1967). . ) i

Metabolism. The metabolism of '*C-labelled linalool in the rat was studied by Parke, Rahman
& Walker (1974a). An intragastric dose of 500 mg linalool/kg body weight was largely (93%) excreted
within 72 hr in the urine (55%). facces (23%) and expired air (15%). The radioactivity remaining
after 72 hr was located mainly in the liver (0-5%), gut (0-67), skin (0-8%) and skeletal muscle (1-2%).
Rapid urinary excretion indicated that linalool was rapidly absorbed from the gut, while delay
in excretion in the expired air suggested that linalool might enter intermediary metabolism and
also be metabolized by conjugation in" the bile and urine. Ip administration of 20 mg linalool
indicated that enterohepatic circulation occurred, resulting in a short-term metabolic load on the
liver and delayed faecal excretion. The metabolism of large doses in the rat, with rapid excretion
of linalool and its metabolites. suggests no long-term hazard from tissue accumulation on chronic

exposure to concentrations normally encountered in foods. although enterohcpatic circulation might

prolong the metabolic load on the liver over a relatively short period.

A study of the effects of linalool and other terpenoids on hepatic drug-metabolizing enzymes
suggested that these compounds induce the enzymes involved in their own mgtabolism. Linalool
which is metabolized by reduction and conjugation with glucuronic acid. increased the activity
of L-nitrobenzoate reductase but did not increase other enzymes studied (Parke & Rahman, 1969).

Linalool can be metabolized by micro-organisms. I-Linalool was partially oxidized by incubation
with Aspergillus niger (Goto. 1967). The linalool content of grape essential oil decreased during

——fhitst Termentition and wine forraation (Rodopulo, Egorov, Bezzubov, Kormakova & Megrelidze,

1972). A strain of Pseudomonas pseudomallei, isolated from soil. metabolized linalool with the lorma-
tion of camphor. 4-metl.yl-4-vinylbutyrolactone, 4-methyl-trans-3-hexenoic acid, and 2.6-dimethyl-6-
hydroxy-trans-2,7-octadienoic acid (Mizutani, Hayashi, Ueda & Tatsumi, 1971).

Percutaneous absorption. Linalool was not absorbed within 2 hr on the intact shaved abdominal .

skin of the mouse (Meyer & Meyer. 1939). “In an evaluation of skin penetrating agents. linalool
as a 50% solution did not aid penetration of Rhodamine B into guinea-pig skin (Meyer. 1965).

Carcinogenicity. When mice received ip injections of the maximum tolerated dose (MTD) or 0-2
MTD (total dose 3-00 and 060 g/kg, respectively) 3 times/wk for 8 wk, 9-11 mice/group of 15
survived 24 wk. with no increase in primary lung-tumour induction compared with untreated controls
{Stoner et al. 1973). Linalool as 2 20% solution in acetone was reported to be a weak tumour-pro-
moter on the skins of mice treated with the primary carcinogen. 9.10-dimethyl-1.2-benzanthracene
(Roe & Field. 1965). Linalool and other terpenic compounds present in tobacco leaves or added
during processing may be precursors of carcinogenic hydrocarbons formed during smoking by break-
down to isoprene. which is converted to an aromatic tar containing benzo[a]pyrene (Gil-Av &
Shabtai. 1963).

Pharmacology. I-Linalool showed no sedative action in the mouse motility test when injected .

ip at a dose of 100 mg’kg (Binet. Binet, Miocque. Roux & Bernier. 1972), but Wagner & Sprinkmeyer
(1973) reported thas limalool depressed spontaneous motility of mice at doses of 31-6 and 100 mg/ke.

Linalool showed spasmolytic action against carbachol-, histatsine—and barium chloride-indu
contractions in isolated guinea-pig ileum, the EDs, being about 100-200 mg/litre (Wagner & Sprink-
meyer. 1973). and in the isolated rat duodenum. contractions caused by 0.05 ug acetylcholine/ml
were inhibited by 50", by 10 ug /Hinalool/ml (Binet et al. 1972). Linalool showed slight papavarine-
like and very slight atropine-like antispasmodic action on small intestine isolated from the mouse
(Imaseki & Kitabatake. 1962). '

In studies carried out by Atanassova-Shopova et al. (1973). the EDy, for preventing tonic hyperex-
tension of the hind limbs of rats from electric shock was found to be 135 mg/kg given ip. Linalool
had a marked anticonvulsive arid protective effect on pentylenetetrazol convulsions in mice at 150.
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175 and 200 mg/kg and in rats at 200 and 300 mgekg. It showed a slight anustrvchnine effect
in mice at high and toxic doses (300 mgskg). reduced motor actuivity of mice at 100 mg/kg. and
at 30 mgskg slightly decreased the motor activity of amphcetamine- or caffeine-sumulated mice.
The TD., {neurotoxic dose) of linalool for influencing motor co-ordination of mice in the Rota-rod
test was found to be 178 mg/kg. Linaloot at doses of 50 or 100 mg kg prolonged the narcotic effects
of hexobarbitone, alcohol and chloral hydrate.
The equilibrium and spontaneous or reflex activity of the goldfish. Curassium awratus. was dis-
turbed by exposure to aquarium water containing a 0-1. -3 ml/litre concentration of a suspension
containing [ ml linalool plus 9 mi of a 10%, aqueous solution of Tween 80. and the agressiveness
of the male fighting fish, Betta splendens, was only very slightly inhibited by cxposure 10 aquarium
water containing 0-3 m! of the same suspension of linalool/litre (Binet. 1972).
Linalool and other terpene alcohols were found to be useful in man as sedatives and spasmolytics
when admunistered in doses of 0-01-1 g. the effects having been (cstcd in mice. goldfish. and rats
(Laboratotres Meram, 1966).
Linalool depressed frog-heart activity in doses above (-2 mg/g (L)‘senko. 1962). Vasodilation by
direct action of linaloo! upon the blood vessels was demonstrated by Northover & Verghese (1962).
An iv dose of 9-2 mg/kg was required to produce a 25% fall in systolic arterial blood pressure
in the anaesthetized dog and a hypotensive response was also observed in the decerebrated and
despinalized dog. A dose of 005 g in fluid perfusing the leg of an anaesthetized dog or the isolated
ear of a rabbit produced a maximusm, jncrease of 120% or 90°%®¥espechively. in venous ob¥Tow™ -~
over pre-injection values. Linalool dilated the small blood vessels of- the exposed mesorchium of
the anaesthetized mouse. lowering the threshold for electronic sumulation. Incubation of human.
bovine and canine aortae in 0-15 M-linalootl failed to stabilize the structure of the aortic wall proteins
against hydrothermal shrinkage (Milch, 1965). Linalool inhibited incorporation of acetic acid or |
mevalonic acid into total or digitonin-precipitable nonsaponifiable lipids by rat-liver homogenates
(Gey, Pletscher. Isler, Riiegg, Saucy & Wiirsch. 1960). .
Micro-organisms. Linalool inhibited the in vitro growth of all threc wood-deslrovmz fungi studied
by Maruzzella, Scrandis. Scrandis & Grabon (1960). and the vapour of linalool inhibited the growth
of all four fungi tested by Maruzzella, Chiaramoate & Garofalo (1961). Linalool at 1:10.000 dilution
showed moderate stimulatory action on the germination of uredospores of the wheat stem rust
organism Puccinia graminis (French, 1961). Linalool strongly inhibited the rumen microbial activity
of sheep and deer (Oh. Sakai. Jones & Longhurst, 1967) and at 1:500 dilution inhibited in vitro
growth of Escherichia coli but not of three gram-positive bacteria. Bacillus subtilis and two strains
of Staphylococcus aureus (Maruzzella & Bramnick, 1961). Miinzing & Schels (1972) reported. however.
that at 1:500 dilution it inhibited the growth of Staph. aureus and Escherichia coli but not of
Proteus vulgaris and Pseudomonas aeruginosa, all found in contaminated cosmetics.
The relative bactericidal action of linalool was reported to be seven times that of phenol (Fiihrer,
1972). It showed no antibacterial activity in vitro on tubercle bacilli. but enhanced the effectiveness
of small (5 mg) daily doses of dihydrostreptomycin when given im in weekly doses of 10 mg to guinea-
e e igs infected with tubereedosts-ato & -Glzsy, <1958). It exhibited~euly weak therapeutic activity

in experimental tuberculosis of guinea-pigs and slightly induced a local India-ink and trypan blue
: accumulation in rat skin, but did not stimulate the phagocytic activity of guinea-pig macrophages
(Gozsy & Kato, 1958).

. Linalool strongly inhibited the growth of all nine bacteria tested by Kellner & Kober (1956)
and caused moderate to strong inhibition of the growth of most of 34 bacterial strains tested by
: Mbse & Lukas (1957). In in vitro tests, it inhibited the production of spores and parasporal crystals
| by Bacillus thuringiensis (Morris, 1972).

In rabbits, linalool delayed the development of experimental gas gangrene. acted as a therapeutic
agent and lowered mortality (Chuiko, Lavrushina & Pavlotskaya. 1957). The presence of linalool
increased the bactericidal effectiveness of certain patented betaine compositions (Hofmann, 1971)
and patented compositions containing linalool and a cetylpyridinium halide inhibit the growth of
bacteria and fungt and may be used to disinfect skin and mucous surfaces. wounds and various
articles and utensils (Gauvreau, 1971). .

Viruses. Linalool in daily doses of I mg. given as a single oral dose or in the drinking-water.
protected chicks against avian lymphomatosis virus strain ES4."and was proposed as an antineoplas-
tic and antiviral agent for veterinary administration (Baranger, l97lL

Cytotoxicity. Linalool was found to be moderately cytotoxic to Chang, Hela. and KB cells

INachev. Zolotovich, Silvanovska & Stojcev, 1967). Mlhen:tested against HeLa cells in monolayer
culture, linalool was cytotokic F¢ 100 ug/litre, weakly active at 10 ug/litre, and inactive at | ug/litre

{Nachev, Zolotovitch. Siljanowski & Stojcev, 1968). )

Odour sensing. d-Linalool (1-5 x 10™* M) stimulated Na*-K* ATPase in rabbit olfactory prep-
arations and in nerve-ending-particle fractions from rat olfactory endoturbinals. but caused approxi-

H ;- mately 20%7 inhibition of activity of this enzyme in rat brain. It was proposed that perturbation
**) o of this enzyme may be important in the initiation of odour sensing {Koch & Desaiah. 1974). Linalool
decreased the 267 nm spectral absorption of rabbit olfactory epithelium preparations. The change

; 1

N - B
s G I ’ “; was attributed to the formation of a complex involving stimulant and olfactory protein. rather

i

o+ e ot Fuse o ves b .

———ra

me ammr ey s b

s i o S -7 W TIe AT b
L eime -

S evme
ametane e s
R P

iy
L]
Po—
P
o

i
i

.41’

—— e M e m e & i 5 c————

n mrasna

(o v 1ot A | S0 WS G e o0t

.. [ RS I o el L L
§ ey e eaginlae aIE M O bl DN ‘ "
. " B N N ;- . LD T ‘

1
i
¥ ”“ -}: than to enzyme activity (Ash, 1968; Ash & Skogen. 1970). \Q

44 m-h.



501

{nseers. Linalool was found to be attractive to the honeybee, Apis mellifera (Waller. Loper &
Berdel. 1973) and to larvae of the cotton leafworm, Spadoptera littoralis (Khalifa, Rizk. Salama
& El-Sharaby. 1973), and the silkworm, Bombyx mori (Hamamura & Naito. 1961). It was found
10 be relatively ineffective as a repellent for the mosquito. Aedes aegypti (Burton. 1969). Linalool
decreased the wing vibration response of male Mediterranean flour moths, Ephestia kuehniella, to
sex pheromone from females over a 30-sec period, but increased the number of males attracted
s to the pheromone source (Traynier & Wright, 1973). Epoxidation of linalool produced a product
with sex pheromone activity for the male codling moth, Carpocapsa pomonella (McDonough, George
& Butt, 1969). Pure linalool possessed no juvenile-hormone activity against Galleria mellonella
- pupae, but a commercial sample of linalool showed slight activity (Schneiderman, Krishnakumaran,
- Kulkarni & Friedman. 1965).
Trematodes. Linaloo! applied to the tails of mice provided no protection against infestation with
cercariae of Schistosoma mansoni (Gilbert, De Souza, Fascio, Kitagawa, Nascimento, Fortes, Seabra
& Pellergrino, 1970).
Plants. The inhibiting effects of linalool on the growth of Lepidium sativum seedlings and the
germination of Raphanus sativus seeds were studied by Garshtya & Koval'chuk (1972).

- . ) .. Wﬁ Lo “ RL - g ‘
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n fage "
. Linalool 619
der.  Soluble jin water to a green Citz0 . o
Sacch,  Callgen, o, - ""':. ,‘:(‘:mish-brown with HCl and then
s 7 AL T Aggsoa of NaOH almost completely - P
:h)‘ ""\‘;oc ';‘;';' -, e pxclding a dull vioket ppt.
Fuhem. 40, & « éveet found in wood (25-30%). The struc- ociy
i 6T e fa . H ” .
£ ! -, “« "’.‘L?mﬁoi"go cx; ;{Lr:xcpl:;‘(:ny 50“;‘;?5‘ Needles from methanol, mp 147-148°. Absorption max

thylaming-~2' 6 e eve s ~int w.
cetanilides Noato. .
caina; Isicaue. 1y ., .
sing Xylocwsn  « -
H9-46‘:’.N!‘“‘ N
< US, pat. 284148 -,
pat. 758,224 it~ . o
» US. pat. 2°v" a1 -
sheh, Khim, 30, 1:++
t Local Anesthe:.; 31 .
wggstroms, Stecht aw g -
53). .

- it ca idi t in alcohol: 2220, 2470, 2505, 3240 A (log ¢ 4.03, 3.84, 3.84,
se- T “:t::dfa(::’t c'f,'“ us co:_! ‘?‘: 2’;’2{;’,?3,,{3 4.18). Almost insol in boiling water, cther, petr etherg

. ';'\:. ‘;‘ulﬁ(c waste lijuors from paper mills | freely sol in alcohol, chioroform, acetone.
.t lgnin. Recipw: F. F. Notd, W. 4 Limonene M. e .
v e U, ? - X p-Mentha-1,8-diene; cinene: cajeputence;
e aoprabh EPTE Chl) (October | | nonene, P Mentha 136.23." C 88.16%, H 11.84%,
. "‘-“‘ea/l.i e, up‘plc;nct; t Volume co.ver: Occurs in various cthereal oils, particularly in oils of lemon,
“"";":,_'”g (Academic Press, New York | orange, caraway, dill and bergamot.  Isoin of d-limonene
R Status report on rescarch: | ffom mandarin peel oil (Cirrus reticulata Blanco, Rutaceae):
p 80 sqq. Concisc mono: Kugler, Kovits, Hele. Chim. Acta 46, 1480 (1963). Review:
y of Lignit; (Marcel Dekker, | d: L. Simoascn, The Terpenes vol. I (2nd ed, University Press,

* | Cambridge, 1947), pp 143-165.

ingic aldehyde. Extender for

M . (o e o\ 10 stras Shn b ber (esp for shoe soles), e -SH2 C

h\ - = = Yo, 10 stathlize asphalt emulsions, to pre- . . .-

SHCOCHN .« .y, .. Review; [“Lignin as a Raw Material for
iy

emicals” L A. Pead, J. Chem.

e R AW sanoic acid. Ca23H<;COOH;

smzene or alehdd, i s ¢ : C 18.19%, H 13.139, O 8.639;,. Hye” Tar

-160°. lasolubic i wew. T eatee Obtained from beechwood tar o . P

ene, chloraform, ¢ ) Uk f rotten oak wood: Sullivan, Jnd. di-Form. Inactive limonene; dipmm.ﬂ Liquid. Pleasant

:“H,,‘\,O.HL_‘I. R -+ & 1027 K1916). Most natural fats contain | lemon-like odor. bpres 175.5-176.5°, d39-%%  0.8402,

‘hH:l?o'c tfl:;r‘:t;: oz : w3 00 2-11). 311::0 seed ta‘:at gsf?thc iﬂdiﬂl:hg:,c ap 1.4744, Practically insol in water; miscible with alcohol.

- hiydroc e . N ond 52y contain 25%. A synthesis | g dry HCl or HBr it forms monohalides, and with a

)nkgf dil HQl on o _k: twsef and Szmuszkovicz, J. Am. Chem. Soc, HCl or HBr, the dihalide. . q
. L. . . N f. . 3 1 . 3 1% °. 24 % 23

i Local ancsthats  i-o T s MJS AB® 14281, Solubility in 91539 | 4Form. Liquid. bpres 1755-176% a3t 0.8402. ny

Rt R PR S teted : . 1.4743. [a]® +123.8%

3 2% so s - st CfeHeeOd platefets, mp 58-59.8°, FForm. Liquid.  bpres 175.5-1765° d20% 0.3407.

) : g , . 3 1.474. [«]12% —10L.3°.
is(p-Ruoronse - oo ' B b : , o
;,21[4:4.81‘-5{? 4':‘_3:,2 . ey %gfg guaq‘g‘i:male L. oc Use: Solvent, manuf resias; wetting and dispersing agent.
¢ bonylymeths, 5« « - ‘ . Human Toxicity: Skin igritant, sensitizer.
b dum; Klinium. Caetiee” " ) ; vamish makers' and painters® | pyoon C2¢H104; mol wt 470.50. C 66.37%, H 6.439,
£ :{p;’llg?gof .3} I ,\ UL . mién??;%cn:ggﬁaggz:; 0 27.219,. Bitter principle of lemon and other Rutaceae.

. lare | A A . Isoln: Bernays, Ann. 40, 317 (1841). Structure and stereo-
-A. 64, 127043 o1 N t of higher density, higher chemistry: Melera et al., Helo. Chim. Acta 40, 1420 (1957);
t. g AS.T.M. specifications | ‘AFiEoni et al,, Experientia 16, 41 (1960); Arnott e¢ al., ibid.

- f+-~<at naphtha A Oloe € . LTI
o o ' ; Bart, o o bnleiliinoe 061,255,
+ *2—mable liquid. d3%-€ 0.850 to 0.870. Distilla- :,6 az.g ,2!1-362%5% 4&‘_‘7:-1 at J_ 3iAmoc

>+ "0 mm: peréentRe recovered at 130° == not .
* Axtecntage recoveded at 145° = not less than .
2 «Wry point) = nodabove 155°.

“* i (high boiling petr cther) usually has a

H

HCHCH=S,

-161°, Almost s w0 >
m (>S0TE, bt e -0
solvents: Schaper ¢ «

265 (1966). - .
nental long-astisg »-*

F Yellowish. ‘('1’ PR e
pfethyllmesulivte <~
[-25-cyclobenas =
hydroxide 573 o
s mol we 7922 L
%, O 18.165, S 1. 17 .

e, Natural calcium bonate; agricultural
N itt_;onc; lithographic stone; Sohnhofen stone.
" ¢-4iy applied only to m Is consisting largely
3 *=% as Portland stone, dolomite, marble, and
T el tndiscriminately to esignate technical and

te.

Ciiy Gy

* Merated Solution, Viemi ckx’s sola or lotion: Bitter crystals from methylene chloride + isopropanol or

N —I'“ oxysulfide. Made by boiling 16.5 parts | acetic acid, mp 298°, falyy ~128° (c = 1.21 in acetone),

- J sulfur and water Absorption max: 207, 285 m (e 7000; 38). Slighty sol in
—r .;," the resulting soln conlg calcium polysulfide | water, cther; sol in alcohol, g!‘;cial acetic acid. v

gk L. A Linalool. 3.7~Dimetlxyl-I.6~octadien-3—nl; 2,6-dimethyl-
,“:MCZ! antiseptic, scabidide, Side Effects: 2,7-octadien-6-ol; linalol.- (CH:);C:CHCH:CH.C(CH.%
.« My aceur, . (OH)CH=CHa; mol wt 15434, CioH140; C 77.879,
- 4 been used in boils, fist3las, mange. H 11.76%, O 10.37%,. Chief constituent of linaloe oil; alsa
~a 13.pz S occurs in oils of Ceylon cinnamon, sassafras, orange flower,
“cy 'Dlmnbaxyromm;c: opten, CnHthc: ST8AMOL~Irtemisia balchanorum, ylang ylang, ete.: Tie-

T g, C 64.07 os H 4.89%,, O 04%,. From rind mana, Ber. 31, 808 (1898): Walbaum, Stephan, ibid. 33,2305
RN lima Lunan (C. limetta Auth.), Rutaceae {1900); Hesse, Zeitschel, J. prakt. Chem, 66, 493 (1902): \

X(C M, ¥

e

. s ek, J, Chem. Soc, 51, 323 (1890); from | Rafanova er al., U.S.S.R. pat. 103.725 (1956); C.A. 51, 3656¢

- ,."# oil: Calqweﬂ. Jones, ibid, 1945, 570; from (1957); Naves, Helc. Chim. Acta 42, 1692 (1959). Presence ia

. ;" . Vannier, U.S. pat. 2,889,337 (1959 to | essential oils- Naves, Compt. Rend. 251,900 (1960). Absoluw:

. < g Agriculture), Syathesis: Schmidt, Arch. configuration: Prelog, Watanabe, Ann. 603, 1 (1957).

X273, Y -8 (1904); Heyes, Robertson, J, Chem, Soc. | Synthesis of dl-linaloof- Ruzicka, Foenasir, Helc, Chim. Acta

: 2, 182 (1919). Surmatis, U.S. pat. 2,848,502 (1958 to Hofl-

rion Consalt the cross jndex before using this section \\
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1966, 2097. Review: 3. L. Simonsea, Tie Terpenes vol. § (Jad
ed, University Press, Cambridge, 1'HT), pp 57 68,

L¥orm; licareol. Caloriess liy. bpres 198 ; bpag W8-v35.1 |
bpie $6-87°. d%° 0.862). aif La604. {alfy —20.1 . Pract-
cally insol in water; miscible with alcohol, cther.

-Form: coriandrol. bpres 198-200°; bpae 114-114.5°;

bpiss 93-94°; bpsa 86. Jd2° 0.8733. ajy L4367}

(alfy +19.3°. Soluble in 10 vol 50 alc, 4 vol 60< alc.
di-Form. bprae 194-1977; hpge 89917, Q1% (1505,
_use: a perfumery instead of bergamot or French lavender
ail since it has an odor sumitar ta these ails.

Linalyl Acetate. Bersamol. CH3;COOC oHir: mol wt
196.28. Cyalf2002; C TL4377, H 10279, O 16,307 . Most
valuable constituent of bergamot and Lavender odds, also
found in many other volatile oils.

Liquid: bergamot ador. {2° 0595, hp 220 . #37 1.4460.
1soluoic in water; miscible with Lilcohol, cther.

Sk [o perfumery.

Lindmarin. Phascolunatin, Cuol:7NO¢: mot wt 247.24.
C 48589 H 69390 N Sa77. O IRBIL O From the seed
skins or ethryos of fax: Sormsen, Hairs, 8ull. Acad. Roy
Sci. Belg. 3134, 529 (18913 Andre o2 ai., Compt. Rend. 231,
S90 (1950); Liitke, Biochen, £ 333425 (1953 Sunthesis
Fischer, Anger, Dxr. 52, 853 (1919, Bios: nthe s m white
clover: Butler, Buddx Nurnre 187, 780 (19040

LT

Bitter needles, mp {42143 . Lo e T

Freely sol in water, cold alcohol, hat acetomk stichtiy fhaot
cthyl acetate, ether, benzene, chlototorm: pradyeally ol in
petr cther. Evolves HON “aith linseed meal Wt oof with
cmulsin,

Tetraacetate, CiaH2eNOy, accales from slcohol i 150-
U [adi? 108" acctoner, e cthed
acctate, chloroform, glacal acetic acd, bensfee, W
methanol and-eshunal; pracucaiin: snal in ptr her

s

LA

Solable i ot

rae

(4]

Linarin. Acacctin-d-rutinoside: finarigfin clucoside:
5.7-dihydroxy-4’-methoxyflavone -t glucosidofi -thamnoside .
buddicoflavonoloside. Castla e, mof  wt 392.84,
C 56.757%, H 5445, 0 37807 From the Aoners of Liraria
vulgaris Mill., Scropiuluriuceac Mecz, Yu, treh. Pharm,
274, 126 (1916); from Cirsiutn cleraceun: cop., Compaositac -
Wagner 1 al., ibid. 293, 1053 (1961, Stfucture: Baker of af.,
4. .Chem. Sac, 1951, 891, Syathess. Zlmplen, Boenar, Ber
74, {818 {1941).

&
att :’.u (l

Manohydrate, Caglfs2010. 1120, needles from methanod,
mp 268-270%  [«]}$/-100 (007 2 in 10 ml glacial acetic
acid); {«ffp =87 40.05 g in pyodises. Practicalls insed 1
water and the usgal organic solvents. Soludle in niroben-
‘zewre, phenol, anifine, pyridine, coned acids and afkafics. The
water of crystyfcannot be removed at 10 it cacuo over
P20 (Merz)y/ may be removed at 138 in high sacuum
(Zemplén). Hydrolysis  gives S 7-diidrony -4 aucthoae-
Mavone, p-ghicose, and L-rhamnose.

Lincomycin, AMethyl §.8-didcoxv-6-(1
pyrrolidinecacdoxamido)- | - thio -~ ery [
ranaside {(a-form); lincolncnsin: Albiotic. Caali1aN:O6S
mol wt 406.56. C S3AYTL, HOR A3 N o, 0 2
S 7.89%. Isoln and production by Streptomizics Linge

~methyl-i-prapyl-2-
thro- -galacta-octepy-

Consult the cross index before using this section

Linalvl Acciate

mani-i.a Roche, Inc.): N, Sasidit, Tereakeoren Losiors tovar. lincginensis:

Mason ef ., o
biar Agents & Chemotierapy 1962, 555 and 560:_&:_3)'- l“‘
and Bergy o ol US. pats. 3086912 and 3,155.580 (F

and 1964, both to Upjohn Coj. Structure: Hocksema d
J. Am. Chem. Soc. 86, 4223

C‘llaCﬂ._,Cﬂz

Free bas :‘K; 7.6, No altravioler absorption
(220-400 nyis). More stabic in salt form. Soluble in melds=
¢thanol, hanol. sopropanol, ethyl acetate, u-b_ulyl
wmd acefate, acctone, miethyl cthisd hetone, 1»0propy

buisl Llone, methyiens chloride, chlo'roform.
dichioglde.  Somenhat sol i water.  See: Bergy
ioc. ¢

H/drochioride, CgsHJ‘(NxOcS.HC!.-{-’HzO. f' geme
Lingacin, Mycivin, Formcrly obtained as needie-like
of Jow sp gr from aq soln by rapid addition of acetone &%,
tfnps: now obtained as crystals of hicher sp gr, with

bl stiucture and greater solulainy m HCL b
addition of acctone: Neth. pat. Appl.” 6,409,689 (1 i
Upjehn Coa. .4, 63, SIS80 (1965), mp 145-VF
LadiF -137 (c =1 in water). No ultraviole: absof
max (220400 mu). Fredly sof in water, methanol, 0225
sparingly sol m most organic solvents other than I s g_’}w

L
2

carbens. o . .
wiD UsE: Aatimisrobial.  Dose: Oral S00 mg:
o0 me. Sides Ltteers, G symptoms, pruritus,

/

may acgur,

Lindane. 1.2.34.5.6-1exachlorocyclohexane:
Viton,  dacorrect name: beazene  hexachlonde; yyod
benzene fiovachlonde {nof o be contused with hesac
benzenc], Gammexane: Gexane: 6066:; Ben-Hex: ¥
Apharia:  Aparasing Streunex:  Tri-6; Lor_c‘x;m,_q:_}&_f
Jacutm. CelleCle: mol wt J90.588.  23.78¢, H ~#%
ClL73.137, Esght well-deseribed stercorsomers. 1he W
somer is the eifective insecticide, henee the names Gams#

¢, Genane, crc. The carly technical muxuure, prepd O S2=
chirination of benzene in the presence of light, cogt
abodyg 1290 of the y-isomer and about 1247 of the SO,
Lurge Nmounss of the a-isomer were also present, Preps ¥
for phd¢maceutical or medicinal purposes now coniaid ;
teast 999N purc y-isamer 25 the active weredient
trans cefadoaships of the Cl substitucnts in the
isomers ace\ o = 124 386: 3 = 13,8246 7=
3605 = LIRS 4060 ¢ = 234,560 ¢ = [,13456 1238
1.2.34 5,60 « X 1,234,586, Prepn: Guather, Chemisty P>
Industry (Londdy) 1946, 399: U.S, par. 2.2(?.143'(”40
LC.Ly. Nomenci\ure and structure: Hornstein, Science M
206 (1955). 3
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1

wlsanier: eristds from Neohol.  Persistent acrid &
mp 153 . Vapor press. .06 tom  Hy at 40°. Volatle ¥&g
steam. Inseluble n WiEer. Soluble in 22.8 purts chilool®
at 1525 ;in 154 parts benzen y

clat 18,257, N i

d-Isomer: crystals from alcohol. mp 3(2°. Sublimes _
welting.  Not volatile with steam.  Vapor peess 9” £
Hg at 40 . Soluble i 775 parts chiorotorm at 207
parts benzeae at 17.25 ¥

selsomer: erastals, mp 112,87, Slight musty odot. o,
press. i3 mm He at 407, Soluble in 3.5 parts chiooZ;
at 20, in 19 parts abs alcohgl, in 2 parts acetone, in 3RS
cther, in 3 paris benzene. Insoluble in water.

Ust: lasceticide. \\




