wo 2014/181348 A2 [N NPF 00O A O A

(43) International Publication Date
13 November 2014 (13.11.2014)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

=

(29) World Intellectual Property
Organization
International Bureau

WIPOIPCT

(10) International Publication Number

WO 2014/181348 A2

(51)
21

(22)

(29
(26)
(30)
(72)
(71)

(74)

(81)

International Patent Classification: Not classified

International Application Number:
PCT/IN2014/000264

International Filing Date:

25 April 2014 (25.04.2014)
Filing Language: English
Publication Language: English
Priority Data:
1531/MIM/2013 26 April 2013 (26.04.2013) ™

Inventor; and

Applicant : GHARDA, Keki Hormusji [IN/IN]; Gharda
House, 48 Hill Road, Bandra (West), Mumbai-400 050,
Maharashtra (IN).

Agent: DEWAN, Mohan; R. K. Dewan & Company,
Trade Mark & Patent Attorneys, Podar Chambers,
SA.Brelvi Road, Fort, Mumbai 400 001, Maharashtra
(IN).

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

(84)

KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity d the inventor (Rule 4.17()))

as to the applicant's entitlement to claim thepriority d the
earlier application (Rule 4.17(in))

d inventorship (Rule 4.17(iv))

Published:

without international search report and to be republished
upon receipt d that report (Rule 48.2(g))

(54) Titlee CARBAZOLE DIOXAZINE PIGMENTS

(57) Abstract: The present disclosure relates to a benzoyl substituted carbazole-dioxazine pigment and its preparation. The process
involves benzoylation of 3-nitro-N-ethylcarbazole in monochlorobenzene using benzoylchloride and ferric chloride to yield 3-nitro-
6-benzoyl-N-ethyl carbazole, which on catalytic hydrogenation and subsequent condensation with chloranil and cyclisation yields
benzoy!l substituted carbazol e-dioxazine pigment.



WO 2014/181348 PCT/IN2014/000264

CARBAZOLE DIOXAZINE PIGMENTS

FIELD OF DISCLOSURE
The present disclosure relates to a dioxazine pigmeht and a process for

synthesizing the same.

Particularly, the present disclosure relates to a carbazole-dioxazine pigment and

aprocess for synthesizing the same.

BACKROUND

Dioxazine compounds are used in the synthesis of valuable dyes and pi gments.
These compounds are typically prepared by a five-stage synthesis érocéﬁs which
involves N-akylation of barbazol e, followed by nitration, reduction,

condensation and ring closure.

Pigment violet 23 is one of pigments belonging to Dioxazine class. In the recent
past, it has gained significant importance due to its outstanding properties as a
colorant.

Structure:

HyCH,C

Molecular Formula: C34H22CI2N402
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Molecular Weight: 589.47

CAS Registry Number: 6358-30-1

Pigment violet-23 (carbazole violet) belongs to dioxazine class, with color
ranging from bluish-red to violet shade and is used in various applications such

aspaint, plastic, inks, coatings and the like.

Pigment violet 23 is obtained by cyclization of 2,5-di-(9-ethylcarbazol -3-
ylamino)-3,6-dichloro-I,  4-benzoquinone which is synthesized by reacting

chloranil (tetrachloro-p-benzoquinone) with 3-amino-9-ethylcarbazole.

USA345074 discloses synthesis of Pigment violet 23 by condensing and
cyclizing 3-amino-9-ethylcarbazole with excess tetrachlorobenzoquinone in an
organic solvent in the presence of acid acceptors. The process partiéularly
focuses on carrying out the condensation reaction in the presence of 0.1to 4%

of water in order to avoid fluctuation in the yield.

US6476222 discloses a process for improving the heat stability of Pigment
Violet 23 by conditioning crude Pigment Violet 23. The conditioning is carried
out by grinding the crude pigment in the presence of a grinding agent and an

organic solvent.
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WQO201200 1'708 discloses a process for preparing dioxazine pigments such as
Pigment Violet 23, which avoids the formation of by-products. The process
involves cyclization of 2,5-di-(9-ethylcarbazol-3-ylamino)-3,6-dichloro-1,4-

benzoquinone in the presence of air (enriched with 19-20% of oxygen).

The known prior art processes provides synthesis of carbazole-dioxazine
pigment such as Pigment Violet 23. However, there is a need for synthesizing
and exploring hitherto unknown variants of carbazole-dioxazine pigfnent in
order to exploit the inherent colour strength of dioxaziné chromophore with
improvement in the pigmentory properties like viscosity, transparency, gloss,
heat stability, color strength and durability properties relative to Pigment Violet

23.

OBJECT

Some of the objects of the present disclosure, which at least one embodiment
herein satisfies, are as follows:

It is an object of the present disclosure to provide a new variant of carbazole-
dioxazine pigment having improved pigmentory properties relative to Pigment

Violet 23.
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Other objects and advantages of the present disclosure will be more apparent
from the following description, which are not intended to limit the scope of the

present disclosure.

SUMMARY:
| The present disclosure provides a process for the synthesis of a carbazole--

dioxazine pigment of formula I;

Formula |

wherein,
R is C;-Cg alkyl group, preferably R is an ethyl group,
Riisachloro group, and

R, isabenzoyl group,

said process comprising the following steps:

a) reacting 3-nitro-N-ethylcarbazole with benzoylchloride in the presence of
monochlorobenzene and ferric chloride to obtain 3-nitro-6-benzoyl-N-

ethyl carbazole;

b) hydrogenating said 3-nitro-6-benzoyl-N-ethyl carbazole in the presence
of acatalyst and a prbmoter In a solvent to obtain 6-benzoyl-3-amino-N-

ethyl carbazole;
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C) condensing 6—benzoy|—3—amino—N'—ethyI carbazole with chloranil in the
presence of a solvent and sodium acetate to obtain an intermediate of

formula |l; and

Formula |11

wherein, R is C;-Cg alkyl group, preferably R isan ethyl group,
R; isachloro group, and

- R, isabenzoyl group,

d) cyclizing the intermediate using a cyclizing agent to obtain carbazole-

dioxazine pigment of formula I.
Typically, the catalyst is Raney nickel.
Typically, the cyclizing agent isbenzene sulfonyl chloride.

Typically, the solvent is at least one selected from the group consisting of ortho-

| dichlorobenzene, monochlorobenzene and a combination thereof.

Typically, the step (a) is carried out at atemperature ranging from 90 to 120°C.
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Typically, the step (b) is carried out at atemperature ranging from 120 to 140°C

and a apressure ranging from 10 to 16 kg/cm?.
Typically, the step (c) is carried out a atemperature ranging from 45 to 70°C.

Typicaly, the step (d) is carried out at a temperature ranging from 140 to 180
°C.
Typically, the promoter is sodium phosphate dibasic.

In accordance with another aspect of the present disclosure there is provided a

carbazole—dioxazine pigment of formula I;

|
RZ " l %“ [ % F/MNXK\T”/'%
/1 /,ai'.,,m.mw.g\\f:j, e
2
Formula |
wherein,

R is C;-Cy akyl group, preferably R is an ethyl group,
R, isachloro group; and

R, isabenzoyl group;

Typically, the pigment is characterized by surface area of from 50m7g to 80

ma/g;
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DESCRIPTION

The present disclosure provides a variant of known carbazole- dioxazine
pigment, namely Pigment Violet-23. Particularly, the present disclosure
provides a novel benzoyl substituted variant of Pigment Violet-23 which is

represented by formulal.

Rl ;?
J‘?\ © r R r X
o
S : oy
NN N o L %Rz
Ry
Formulal

wherein, |
R is C;-Cgalkyl group, preferably R is an ethyl group,

Ri isachloro group, and R, isa benzoyl group.

In accordance with the present disclosure benzOyI substituted Pigment Violet 23
also herein referred as PV-23 homologue-1, is prepared using 3-nitro-6-benzoyl-
N-ethyl carbazole. 3-nitro-N-ethylcarbazole in monochloroben;ene is
benzoylated using benzoylchloride and ferric chloride to yield 3-nitro-6-
benzoyl-N-ethyl carbazole, which on catalytic hydrogenation in the presence of
a promoter in a chl orinated benzene solvent and subsequent condensation with
chloranil and cyclisation yields benzoyl substituted Pigment Violet 23

homologue-|.
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In accordance with exemplary embodiment the process involves the following
steps:

In the first step, 3-nitro-N-ethylcarbazole is reacted with benzoylchloride in the
presence of monochlofobenzene and-ferric chl ofi de to obtain 3-nitro-6-benzoyl-
N-ethyl carbézole.

This step of benzoylation is carried out at a temperature ranging from 90 to

120°C.

In the .next etep, 3—nitro—6—benzoyI—N—ethyI carbazole is hydrogenated in the
presence of a catalyst and apromoter in a solvent to obtain 6-benzoyl-3-amino-
N-ethyl carbazole. The catalyst employed includes but is not limited to Raney
nickel and the solvent' Is selected from the group consisting of ortho-
dichlorobenzene, monocnlorobenzene and a combination thereof. The step of
hydrogenation is carried out at atemperature ranging from 120 to 140°C‘ and at
a pressure ranging from 10 to 16 kg/cm?. The promoter employed .in the

hydrogenation reaction is sodium phosphate dibasic.

The obtained 6-benzoyl-3-amino-N-ethyl carbazole is condensed with chloranil

in the presence of a solvent and sodium acetate to obtain an intermediate of

formula I1.
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Formula Il

The intermediate of formula 1l isthen cyclized using a cyclizing agent to obtain
carbazole-dioxazine pigment_ of formulal. The cyclizing égent includes but is
not limited to benzene sulfonyl chloride. The condensation step is carried out at
atemperature ranging from 45 to 70°C, whereas the cyclization is carried out at

- atemperature ranging from 140 to 180°C.

The obtained pigment is characterized by surface area of from 50m?/g to 80
m’/g. The synthesized pigment is characterized by FTIR spectra, elemental
anaysis and GC-MS and is found to be in agreement with the molecular
formula and molecular weight respectively. The physical properties, fastness
propertieé, and solvent resistahce prdperties of the homologue-1 pigment are
also studied and found to be satisfactory. The prepared homdloguel showed

heat stability (upto 280°C).
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The chemical resistance properties (in 5% hydrochloric & 5% sodium
hydroxide) are also found to bé satisfactory.

Further, solvent fastness (w.r.t. water, xylene, methyethylketone, N-Butahol,
PEG, DOP, butyl acetate and mineral turpentine and the like) and the migration
faStness property is found to be good to exCeIIent.

The visible absorption spectra of the present pigment (in di méthylformamide)
show Amax at 601nm, whereas PV-23 shows’ Amax at 570nm.

The study of colour values of the pigment draw-downs is aso carried out. The
CIE attributes of lightness (L*), chrorha(C*), hue (h*) and colour (a*, b*) are

determined by colorimetric assessment of pigment drawdown.

The disclosure is further illustrated with the help of following working

examples which should not be construed to limit the disclosure in any way.

Example 1:

Step: |1: Benzoylation of nitroethylcarbazole

Nitroethylcarbaque (NEC) having purity of 98.8% was crystalized from
monochlorobenzene solvent to yield 99.5% pure NEC. 100gms of purified NEC
(0.417moles) was éharged into a reactor vessal containing monochlorobenzene
(300ml) and the mixture was stirred at atemperature of 32°C fbr a period of 15
minutes. The temperature of the mixture was then raised to 75°C and 0.5gm of
ferric chloride (0.03 1moles) was added to the mixture fo]lowed by drop-wise

addition of 77 gm benzoyl chloride (0.548moles) a a temperature of 100 °C

10
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over a period of 5-6 hours. During the benzbylchloride addition, hydrochloric
acid was generated. Reaction was continued at a temperature of 115°C over a
period 20 hours till the evolution of the HCl gas ceased. The reacted mixture
was then cooled to 90°C, refluxed for 1 hour in the presence of IN HCl and then
further cooled to yield greenish colour benzoylated nitroethylcarbazole ('Bz—
NEC). Crude benzoylated NEC (Bz-NEC) was then purified by crystallization
using monochlorobenzene to yield pure Bz-NEC. Yield of pure Bz-NEC was
60%. The compound Bz-NEC was characterized by FTIR and NMR
spectroscopy. The spectroscopic analysis confirms the compound 6-Benzoyl-3-
nitro-9N-ethylcarbazole. HPLC and melting point test were also performed to
confirm that compound is 6-Benzoyl-3-nitro-9N-ethylcarbazole. |
Characteristic properties of 6-Benzoyl-3-Nitro-9N-ethylcarbazole:

Melting point: 217-219°C

FTIR: peak at 1593cm- lindicates the presence of carbonyl group.

NMR: peaks at 6 7-9 cm'™® corresponds to aromatic protons, the quadrate at & 4.4
-4.5 cm’* corresponds to 2H of CH, and the triplet a & 1.5-1.6 cm™* corresponds
to 3H of CH ,.

Response factor for NEC to Benzoyl on HPLC was found as follows:

11
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Actual Ratio | Observed Ratio
NEC Benzyolated NEC NEC Benzyolated NEC
75 25 ' 52 48
50 50 26 74
25 75 11 89
2 98 0.9 " 991

Step 11: Hydrogenation of benzoylated nitroethylcarbazole (Bz-NEC)

90 gm of Bz-NEC (0.26 moles) as obtained in the first step and ortho-
dichlorbenzene (1000 ml) were charged in a 2-lit autoclave, to this mixture,
" raney nickel catalyst (16gm-wet) and éodium phosphate di basic. (1.04.gm) was
added and the mixture was then hydrogenated at atemperature of 130°C and at
a hydrogen pressure of 10-16 kg for a period of 9-15 hours. The reaction was
monitored by TLC, till it showed absence of the starting compound. The
product yield was 92%. The product' was characterized by NMR and FTIR,
which confirmed the product to be 6-Benzoyl-3-amino-9-Nethyl carbazole.
Characteristic properties of 6-Benzoyl-3-Amino-9N-ethylcarbazole (Bz-ACE):
NMR: The peaks a o 7-9» cm't corresponds to aromatic protons, the singlet asd
2.23 cm'* corresponds to 2H of NH,, the quadrate at & 3.0 cm™ corresponds to
2H of CH,, the triplet at & 1.89 cm’® corresponds to 3H of CH,.From the NMR it

is clear that the carbonyl group is not hydrogenated during the reaction.

12
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FTIR spectra show a pesk a 3431 cm'* which indicates the presence of
primary amino group and a peak at 1597 cm™* which indicates the presence of

carbonyl group.

Step I11: Condensation and cyclization

76gms Bz-ACE (0.242 moles) and ortho-dichlorobenzene (900 ml) were
charged in a reactor vessal to obtain a mixture. To this, sodium acetate 40gms
(0.30moles ) and 45 gm chloranil (0.182 moles) were added at atemperature of
45°C, the mixture was then stirred for.a period of 10 minutes and heated further
to 65°C for aperiod of 5 hours. The reaction was monitored by TLC. After the
completion of reaction, acetic acid formed was removed aong with ortho-
dichlorobenzene by distillation a 90°C and 640 mmHg vacuum, over a period
of 3-5 hburs. After the complete removal of acetic acid, the reacted mixture was
cyclized by adding 28.8gms of benzene sulfonyl chloride (0.16 moles). The
addition was carried out drop-wise at 140°C over a period of lhr. Temperature
was slowly raised to 175°C and maintained for aperiod of 6 hours. The product
mixture so formed was cooled to 90°C ahd the product was isolated by
filtration. The filtered product was washed with hot ortho-dichlorobenzene, with
methanol and finally With water and then dried in oven at 80°C to yield 75% of
crude carbazole-dioxazine pigment.

Step 1V: Finishing

13
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The dried crude pigment was salt kneaded in a kneader in the presence of
diethyl glycol (DEG) inthe ratio (1 part pigment: 10 part salt: 4 parts DEG) for
a period of 10 hrs at 50°C. The kneaded product was heated to 80°C in water
and further treated with 5% concentrated HCL for a period of I-2hrs at 70°C.
The treated product was filtered, washed with water till it was salt free and had
neutral pH, with conductivity less than 500 micron. The wet cake was fuvrther
refluxed with isobutyl alcohol in the presence of caustic lye at atemperature of
90°C for aperiod of 3-4 hours, the isobutyl alcohol water mixture was removed
by distillation and the residue was washed with water till pH was adjusted to 7
and then further washed with distilled water till the conductivity was less than

500 micron. The washed residue was than dried a 80-90°C and then pulverized.

The product was characterized by elemental analysis, GCMS, IR spectra which
was in agreement with the structure. The' XRD Peak profile was found to be

different than that of PV 23.

Testing of the pigment as obtained in step 1V

The pigment PV-23 homologue- 1 showed high blue colour than existing PV-23
In agueous, air dried paint and also in muller test.

Physical Characterization of the pigment PV-23 homologue- 1.

XRD analysis: Peak profile is different from that of PV 23.

Surface area: 69.91 m*/gm

14
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Coloristic Results:

Visua - Reddish blue color with good transparency and tinting strength.

I nstrumental:;

Lab values - Plastic

Illum* L* a* b* C* h°
PV 23 Homologue # 9A PVC FT [D65 3422 | 10.55 | -49.92 | 51.03 | 281.94
CWF 2 | 2866 | 11.58 | -59.72 | 60.84 | 280.98
A 29.10 | -1.86 | -58.05 | 58.08 | 268.16
PV 23 Homologue # 9A PVC RND65 47.45 3.15 | -36.76 | 36.90 | 274.90
CWF 2 | 43.23 434 | -44.35 | 44.57 | 275.59
A 44.08 | -3.34 | -41.80 | 41.94 | 265.44
Lab values- Paint .
Iilum* L* . a* b* C* h°
PV 23 Homologue # 9A SPFS [D65 20.424 | -0.083 | -0.001 | 0.083 | 180.7
CWF 2 | 20.423 | -0.289 | 0.157 | 0.329 |151.545
A 20.44 0.21 -0.16 0.26 | 322.01
PV 23 Homologue # 9A SPRND65 48.722 | 0.663 |-31.244 | 31.251 |271.215
CWF 2 | 45.66 | 1.675 |-36.918 | 36.956 |272.598
A 4579 | -6.22 | -35.55 | 36.09 | 260.08

| Uuminants*
D65 - Day light, CWF_2 - Fluorescent, A - Tungsten
Paint application propet ies:

] Properties Result
1. Chemical Resistance (1-5 gray scale)
1.1.  Acid 2%) . 4
1.2.  Alkali (2%) 3
2. Resistance to solvents (1-5 gray scale)
2.1. Water 5
2.2.  Mineral Turpentine oil S
2.3. n-Butanol 5
2.4. Butyl acetate 4
2.5. Xylene 4
2.6. MEK 4
2.7. PEG 5

15
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2.8. DOP . S
3. Heat stability - Alkyd/Melamine paint - full shade @ 30 minutes 130°C
baking
4. Heat stability - Alkyd/Melamine paint - reduction @ 30 minutes 180°C
baking ‘
5. Weather fastness (1-5 gray scale)
51. Alkyd/Melamine - FS 1
52. Alkyd/Melamine - 1/3SD 2-3
53. Alkyd/Melamine - 1/25SD 2
6, Oyer coating fastness (1-5 gray scale) 5
Plastic application properties.
Properties Result

Chemical Resistance (1-5 Gray scale)

1.1.  Acid %)

I

12, Alkali 2%)

3

Heat stability — HDPE reduction @ 5 minutes dwelling.

280°C (Violet patches seen
on chips)

Migration fastness — PVC (1-5 Gray scale)

4

Throughout this specification the word "comprise”, or variations such as

"comprises’ or "comprising”, will be understood to imply the inclusion of a

stated element, integer or step, or group of elements, integers or steps, but not

the exclusion of any other element,-integer or step, or group of elements,

integers or steps.

The use of the expression "at least" or "at least one" suggests the use of one or

more elements or ingredients or quantities, as the use may be in the embodiment

of the invention to achieve one or more of the desired objects or results.

16
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Any discussion of doéuments, acts, materials, devices, articles or the like that
has been included in this specification is solely for the purpose of providing a
context for the invention. It is not to be taken as an admissioh that any or all of
these matters form part of the prior art base or were common general knowledge
in the field relevant to the invention as it existed anywhere before the priAori‘ty

date of this application.

While considerable emphasis has been placed herein on the preferred
embodimeht, it will be appreciated that many embodiments can be made and
that many changes can be made in the preferred embodiments without departi ng
from the principles of the disclosure. These and other changes in the preferred
embodi ments of the disclosure will be apparent to those skilled in the art from
the’discl osure herein, whereby it js to be distinctly understood that the foregoing
descriptive matter isto be interpreted merely as illustrative of the disclosure and

not as alimitation.

17 -
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CLAIMS:
1. A process for the synthesis of a carbazole-dioxazine pigment of Formula

] "\/’N“\Tﬁ\ '
= N

Formula |

wherein,

R is C;-Cg akyl group, preferably R isan ethyl group,
Ri is achloro group, and |

R, isabenzoyl group,

said process compriSi ng the following steps:

a) reacting 3-nitro-N-ethylcarbazole with benzoyl chloride in the presence
of monochlorobenzene and ferric chloride to obtain 3-nitro-6-benzoyl-

9N-ethyl carbazole;

b) hydrogenating said 3-nitro-6-benzoyl-N-ethyl carbazole in the
presence of a catalyst and a promoter in a solvent to obtain 6-benzoyl-

3-amino-N-ethyl carbazole;

"¢) condensing 6-benzoyl-3-amino-N-ethyl carbazole with chloranil in the
presence of a solvent and sodium acetate to obtain an intermediate of

formulall; and

18
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Formula I

wherein, R is C;-Cg akyl group, preferably R isan ethyl group,
R, isachloro group, and

R, isabenzoyl group,

d) cyclizing the intérmediate using a cyclizing agent to.obtain carbazole—

dioxazine pigment of formula 1.
. The process asclaimed in claim 1, wherein the catalyst isRaney nickel.

. The process as claimed in claim 1, wherein the cyclizing agent is benzene

sulfonyl chloride.

. The process as claimed in clam 1, wherein the solvent is selected from
the group consisting of ortho-dichlorobenzene, monochlorobenzene and a

combination thereof.

. The process as claimed in clam 1, wherein the step (a) is carried out at a

temperature ranging from 90 to 120°C.

19
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6. The process as claimed in claim 1, wherein the step (b) is carried out a a
temperature ranging from 120 to 140°C and at a pressure ranging from 10

to 16 kg/cm?.

7. The process as clamed in claim 1, wherein the step (c) is carried out a a

temperature ranging from 45 to 70°C.

8. The process as claimed in claim 1, wherein the step (d) iscarried out a a

temperature ranging from 140 to 180 °C.

9. The process as clamed in clam 1, wherein the promoter is sodium

phosphate dibasic.

10.A carbazole-dioxazine pigment of formulal;

Formula |

wherein,
R isC,-Cs akyl group, preferably R is an ethyl group,
R; isachloro group; and

R, isabenzoyl group;

20
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11.The carbazole-dioxazine pigment of formula | as claimed in claim 10,
wherein said pigment is characterized by surface area of from 50m*/g

- to 80 m¥g.

21
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